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LOI MO DAU

Tuy nhiing thanh qua nghién cru nhu thyc pham bién d6i gen
(GMF - genetically modified food) da c6 trén ban an ciing nhu ban nghi su
ctia nhiéu nudc trén thé gidi, va nhiéu thanh qua khac da duge véan dung
kha rong rai trong y hoc va néng nghiép, sinh hoc phan tir van con la linh
vuc kha méi mé dbi vai nhleu truong dai hoc nudc ta. Dé dap (mg nhu cau
tiép can nghién ctu, phat trién va tng dung linh vyc ndy can c6 mot tai
liéu thuc hanh sinh hoc phan tir bang tiéng Viét. Do 1a 1y do ra doi cudn
gido trinh nay.

La tai liéu hudng dan ky thuat, gido trinh nay dwong nhién gidi
thiéu cac budc ky thuat thuong duogc thuc hién trong sinh hoc phan tu.
Nhung quan trong hon van 1a théng qua cac budc ky thuat cu thé giup
nguoi hoc nam duoc nhing diém co ban vé nghién ctru phat trién sinh hoc
phan tir dugc cac nha nghién ctru nhiéu thé hé sang tao va thuc hién trong
qua khir, va nhd nhitng két qua nghién ctru d6 da vé lai buc tranh toan
canh vé thé gidi nhu da dugc khai quat hoa trong nhiéu tai liéu sinh hoc.
Mong mudn cla nguoi bién soan la ngudi hoc nam duoc nhitng diém cot
yéu cia k¥ thuat sinh hoc phan tir rdi trén co s& d6 phét trién nhiing k¥
thuat hay cai tién nhitng budc cho phil hop véi thyc tién nghién ctru.

Véi nhitng yéu cau cao bao quat ca lich sir phat trién 1an cap nhat
héa kién thirc, viéc bién soan mot gido trinh thuc hanh vé linh vuc nay gap
rat nhiéu kho khan. Tuy vay, chiing t6i ¢6 gang dua vao tai liéu nay nhiing
van dé lién quan dén thuc hanh sinh hoc phan tir chon loc tir nhitng thanh
qua ma nhiéu nha nghién ciru d3 mo ta trong nhiéu bai bao chuyén nganh
lién quan sinh hoc, mot ) thuyét trinh hudng dan ctia mot ) hang cung
cap thiét bi nghién ctru sinh hoc ciing nhu tir kinh nghiém c4 nhan. Nhiéu
k¥ thuat va "thuc don" cu thé gidi thiéu trong tai liéu nay rat cii nham gitip
nguoi hoc tranh nhiing quan ni¢m don gian hoa con dudng nghién cuu
khoa hoc. Nhiing "thyc don" méi lién quan dugc gidi thicu nhiéu khi &
dué6i dang khai quat. Nguoi hoc can luu ¥ rang hau nhu tit ca nhitng "thuc
don" di dua ra déu la két qua cua kinh nghiém nghién ciru va suy ludn
khoa hoc cta ca nhan trong qua trinh ' 'tdi wu hoa". Vi vy, nguoi lam thi
nghiém c6 thé cai tién dé co két qua tot hon phu hop dleu kién cua minh.
Kho khin khac ma viéc bién soan gip phai 13 yéu cau dung luong gido
trinh trong 30 tiét han ché sb luong trang in cling nhu cac ky thuat duoc
chon loc. Pé bu lai, hoc vién can tim nhiéu ndi dung bd tro trong cac gido
trinh 1y thuyét lién quan trong bd sach nay, nhu "Nhap mén sinh hoc phan
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H

, "Cong ngh¢ sinh hoc", "Cong ngh¢ DNA tai t6 hop", "Cong nghé
chuyen gen dong vat, thuc vat" va "Cong nghé protein"...

Trong thyc té, hai nhém phuong phap nghién ctru khoa hoc duogc
song song van dung la cac phuong phap thuc nghiém (experimentalistic)
va cac phuong phép tu nhién hoc (naturalistic) hay quan sat ty nhién, bo
sung cho nhau, va ching ta khong nén coi nhe cach thirc nao. Tuy vay, dé
tlep can voi cac qua trinh vi mo trong co thé song thi viéc quan sat tu
nhién, do dac céc s6 liéu vi mé rdi tir d6 khai quat thanh 1y luan vé cac qua
trinh vi mé khong con 1a con duong duoc da sé nguoi lwa chon. Nghién
ctru thuc nghiém day kho khian vé& cac qua trinh sinh hoc vi mé di tro
thanh cach thirc chi yéu dé loai ngudi nhan thic thé gidi sinh hoc. Sinh
hoc phan tir phat trién trén co sd kién thirc da nganh. C6 thé noi Sinh hoc
phan tir 1a két qua cua sy phdi hop tu duy hoa hoc véi phuong tién 1y hoc
va cac hé théng sinh hoc nham lip lai cac qué trinh sinh hoc ty nhién dé
van dung trong san xuit cac san pham con ngudi mong mudn véi hiéu sut
cao hon, ciing nhu phan loai cac ddi twong sinh hoc va nhan biét chung
thong qua viéc xac nhén phén tir ddc hiéu. Trong qua trinh nay cﬁn chu y
rang nhirng hién tuong ta quan sat duoc trong ty nhién la két qua tat nhién
clia mudn van cac chuyén hoa ngiu nhién. Do d6, nhimg thuc nghiém
nham 13p lai nhitng hién tugng ty nhién da duoc hinh thanh qua hang tram
triéu nam tién hoa thuong gip khong it kho khan. Vi vay, cac k¥ thuat
duoc gidi thidu ciing khong thé tranh khoi sy budn té cta cac thir nghiém,
tuyén chon két qua thir nghiém, sang loc san pham, dung san pham nay
1am nguyén liéu cho céac thir nghiém tiép theo... Khi ndo ciing vay, chon
duoc cai san pham dung trong so cuc ky 16n cac san pham gan dung va cac
san pham sai va sau d6 nhan cai san pham dung duy nhat 13 cac budc duoc
uu tién trong k¥ thuat sinh hoc phén ttr.

Tuy ky vong cao nhung ching t0i khong tranh khoi sai sot, rat
mong dugc nhan su gbp y xay dung ctia cac dong nghiép va nguoi doc.

Tac gia



Chuong 1
NHO’NG THAO TAC CO BAN

I. Dung cu va héa chit
1. Dung cu

Nhin chung, cac phong thi nghiém thuc hién céac thi nghiém sinh
hoc phan tir va chuyén gen (di nap gen) khong co dung cu gi dic biét so
v6i cac phong thi nghiém sinh hoc khac. Tuy nhién, so v6i cac thi nghiém
sinh héa van thudng dugc tién hanh trude ddy thi cac loai hoa chat thuong
ding véi lugng it hon, do DNA va RNA néu 1an vé6i nuclease thi dé dang
bi phan giai va cac chit thuong hip phu 1én bé mit thuy tinh nén thudng
phai sir dung cac dng chéat déo nho. Hon nita, sy tap nhidm DNA thuong
lam hong cac thi nghi¢m nén tdt hon hét 1a sir dung dung cu mot lan trong
chimg muc kinh t& con cho phép. Dung cu thuong dung trong cic phong
thi nghiém sinh hoc phén tir c6 thé 1a:

1.1. Cac loai 6ng (tubes) gém céc loai dng Eppendorf 1,5 ml, 0,5 ml (hing
Eppendorf, hing BioRad...) ding cho hau hét cdc phan ung nhu cac phan
mg enzyme cac loai nhu phan tng enzyme han ché, chiét xuat nucleic
acid (NA) b?lng phenol, két tua nucleic acid bang ethanol... va sau d6 ciing
vOi nhimg ong nay co thé quay li tdm trong nhiing may li tim chuyén
dung. Cac loai 6ng nghiém dung mot 1an nhu ong Falcon 2059, dng
Corning 25216 P loai 4 ml thi khong chiu dugc li tim véi vén toc cao. Cac
loai ong nghiém 12 ml co thé li tAm trong may li tdm lanh c6 6ng 16t
(adaptor) dén 10.000 vong/phut (v/ph) va cling c6 the str dung cho viéc két
tha bang ethanol. Céc loai ong nghiém chat déo ndp vin c6 day nhon c6
thé dung dé tap trung vi khuan nhung khong dugc quay li tdm ngoai pham
vi 3.000 v/ph. Cac loai dng nghiém polyethylene ¢& 50 ml dugc st dung
rong réi trong viéc dung hoa chit, chiét xuat nucleic acid bang phenol véi
luong 16n. Mot 5O ong nghiém chat déo khong the st dung voi chloroform,
mot s6 khac ¢ thé hap cao ap tiét tring, da s6 cac loai dng nghiém chat
déo dugc ban ¢ dang di khir tring (thuong bang tia gamma, trir cac dng
Eppendorf).

1.2. May li tam thuong str dung la loai ¢6 gin dau rotor cho 6ng nghiém
Eppendorf voi toc do 13.000 den 15.000 v/ph, thuong dé tap trung cac hop
chat thi nghiém xudng day ong nghiém nhu trong thi nghiém ket tua
nucleic acid bang ethanol, chloroform hogc trong qua trinh chiét xuat bang



phenol...

1.3. Céc loai pipet (6ng hit) va pipetor (éng hut dién dong) co cac loai dau
(tlp) cho micropipet ty dong str dung mot lan. Thuo’ng phan chia thanh mot
s6 loai theo dung lugng, hinh thirc va thiét ké tiy hang: 0,1 pl ~ 5 pl, 1 ~
20 pl, 20 ~ 200 pl, 200 ~ 1.000 pl... Du dung lugng nho cing thuong co
sai 80 it nhiéu, vi vay trong da s0 cac thi nghiém doi hoi luong chinh xac
can tuan thu nguyén tic khong doi loai pipet mot khi khong that can thiét.
Cac dau pipet (tip, con goi la "dau con") can cho vao hdp gia (rack), ddy
nap va hap cao ap tiét tring.

Trong phong thi nghiém con dung cac loai pipet thiy tinh va pipet
dién dong. Trong cac thi nghiém DNA tai t6 hop khong duoc sir dung
miéng dé hut mau, khi d6 phai dung pipetor dién dong hoic pipet bong cao
su dé hat, tranh tap nhidm. Cac loai pipet thily tinh c6 thé rira sach, hip cao
ap tiét trung va dung lai nhiéu lan nhung khong dugc sir dung dé hut cac
loai dung dich DNA, RNA, dé tranh tap nhiém.

1.4. Bé u (incubator): do cac phan tmg thuc hién ¢ 37 °C 1a rat pho bién
nén mdi phong thi nghiém can c6 mot bé 1 c6 thé thiét dinh nhiét do.
Trong bé 0 nén c6 mot vai tim nhua xdp (hodc g ban [cock]) c6 khoan
cac 16 1am gia danh cho cac ong 1,5 ml, 0,5 ml... Cling c6 loai bé @ ¢6 thé
chinh nhiét d6 tir 0 dén 30 °C. Cic phan mg nhu nick translation,
ligation... thuong van dung nhiét d6 thap hon nhiét d6 phong. Khi d6 néu
khong c6 gi trd ngai thi cling cé the s dung may luan nhiét (thermocycler)
duoc thiét dinh & mirc nhiét d can thiét. Tuong tu, c6 thé sir dung kh01 on
nhiét (block heater hay heating block) rat tién lgi dbi véi cac dng
Eppendorf 1,5 ml.

1.5. Dung cu nudi cdy vi khuan: 1a can thiét cho nhiéu thi nghiém khac
nhau nhu cloning, chuén bji DNA, RNA nguyén liéu... Thuong sir dung cac
loai dia Petri (hop 16ng) c6 dudng kinh 10 cm, 15 cm, cic binh tam giac
hoac binh cau day bang 500 ml dung nudi cdy 200 ~ 300 ml, cling c6 khi
can binh day bang 3 lit dé nudi cay lugng vi khuan duéi 1 lit. Néu can nuoi
cay dué6i 1,5 ml vi khuan can ding éng nghiém thay tinh 12 ml ¢ nép
nhua hodc nhom, hép cao 4p tiét tring ma dung.

2. Héa chit
2.1. Nhirng diéu chi y chung

Noi chung cac hoa Chét dung trong cac k¥ thuat sinh hoc phéan tir
va DNA tai t6 hop la hoa chat hang dac biét.
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Nudc ciling phai 1a nude khir ion duoc chu:ng cit (nudc tai chung)
hodc da qua loc MiliQ (hdng MiliQ) thuong goi 1a "nudc si€u sach". Tuy
nhién, trong trudong hop can ché dung dich dém cho dién di thi ding nudc
khtr ion ciing tot.

Trong cac thi nghiém véi nucleic acid, diéu ding so nhat la
nuclease tap nhlem trong nudc, trong hoa chét va nguyén liéu. Dé loai bo
enzyme nay can chii ¥ tuan thi mot s6 diém sau:

1) T4t ca cac dung dich va nudc can phai dugc tiét trung bang hip cao ap
hoac loc qua mang loc vi khuan. Neu can cling nén bao quan dong lanh sau

& —20 °C boi vi vi khuan va ndm phat trién 1a nguyén nhan phat sinh
nuclease.

2) bé dé phong tap nhlem gilra cdc nguyén liéu va cac dung dich hoa chat
nén sir dung dau pipet va ong nghiém mot 1an rdi virt bo. Do van dé kinh té
c¢6 khi khong thé st dung do hoan toan méi nhung do nguy hiém co thé
xuét phét tir tap nhiém mot luong rit nho nén khong duoc st dung lai cac
dng va dau pipet cho nhitng thi nghiém tuong ty.

3) Sir dung pipet, dau pipet tu dong, chai lo dung hoa chét chi sau khi hap
cao ap hoac nhiét kho (nung) tiét trung.

4) Hoa chét & dang c4c dung dich néu bao quan kéo dai hoac lap di lap lai
viéc giai dong thudng bién tinh. Vi vdy, nén chia thanh luong nho sir dung
hét trong mdt hai ba lan va bao quan & —20 hoac —70 °C. Vi du, acetyl
coenzyme A, dithiothreitol, formamide da khir ion, nucleotide
triphosphate...

2.2. Dung dich goc

Dung dich dém khac nhau trong d6 c6 dung dich dém str dung cho
dién di... nén ché thanh dung dich gbc c6 nong do cao dé khi can thi pha
lodng hay hon hop rit tién loi. Duéi day 1a mot s dung dich nén pha sin &
dang dung dich gbc.

1) Tris-HCI 2M (pH 7,5): 121,1 g/500 ml, hogc 1M: 121,1 g/1.000 ml.
Trizma-base (ciia Sigma...) khi can diéu chinh pH can phai them luong 16n
HCI, vi vay khi doé nhiét d§ dung dich tang Ién. Khi nhiét do tang pH cta
dung dich giam, khi nhiét do giam pH dung dich ting. Cho nén can diéu
chinh pH dén gan murc can thiét (pH 7,5), & ngudi dén nhiét 46 phong roi
diéu chinh pH cho ding. Sau d6 can héap cao 4p tiét trung.

2) NaCl 5M: 146,1 g/500 ml nude cat. Hap cao ap tiét tring.

3) EDTA 0,5M (pH 8,0): pha 93,05 g Na,EDTA.2H,0 vao trong khoang
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400 ml nude cét, vira khqu Vfl,.’a thém NaOH tinh ’thé gié dat dén pH 8,0 1ol
thém nudce cho du 500 ml. Néu pH khong dat dén gan 8,0 thi ¢ nhiét do
phong EDTA khong tan. Hap cao ap tiét trung.

4) SDS 10% hogc SDS 20%: hoa tan SDS trong nudc cit & 65 °C sau 1
gio xu ly, loc qua loc vi khuan tiét trung.

5) SSC 20x% (standard saline citrate dam 20 lé‘ln): NaCl 175,3 g, sodium
citrate 88,2 g, pha pué’c cho du 1 lit, chinh bang NaOH 0,1N hoac HCI
0,1N dén pH 7,0. Hap cao ap tiét trung.

(SSC 1x Ia dung dich NaCl 0,15M véi sodium citrate 0,015M).
6) MgCl, 1IM: hoa tan 20,3 g MgCL.6H,O vao 100 ml nudc. Loc khu
trung.
7) NaOH 10N: 200 g/500 ml. Bao quéan trong lo chat déo.
8) DTT (dithiothreitol) 1M: 3,09 g/20 ml hodc DTT 0,5M: 3,09 /40 ml.
Loc khtr trung. Chia nho ra 6ng 0,5 ~ 1 ml bdo quan ¢ —20 °C.
9) Nucleotide triphosphate: ché thanh dung dich bao ton 10 ~ 100 mM,
pha nudc d¢ thanh dung dich ¢6 luong nhi€u hon lugng can dung chit it.
Dung dich nay c6 tinh acid nén can thém bot Tris-base cho dén pH trung
tinh bang cach kiém tra gidy do pH. Lay mot phan kiém tra OD ¢ budc
song c¢6 do hap thu cuc dai dé diéu chinh nong do chinh xac. Cac
nucleotide c6 budc song hap thu cuc dai nhu bang sau:

Base Budcsong  Hé s6 hap thu quang (ciia mdi)

(nm) mol € M 'cm™)x107
A 259 15,4
T 253 13,7
G 271 9,1
C 160 7,4
U 162 10,0

Bao quan ¢ —20 °C.

10) TBE 20x: Tris 121,1 g, Na;EDTA.3H,0 8,2 g, boric acid 60 g, pha
nude cho du 1 1it, pH s& khoang 8,2. Khong can diéu chinh pH. Luong trén
tuong ung véi: 1 M Tris, 20 mM Na;EDTA va 0,97 M boric acid. Dung
dich nay dung cho dién di gel polyacrylamide.

11) Howly 20x%: Trig 96,9 g, trisodium acetate 54,4 g, Na;EDTA.3H,0 3,7
g. Diu chinh pH bang acetic acid. Hap cao ap diét trung. (Tuwong duong:
0,8 M Tris-acetate (pH 7,8), 0,4 M sodium acetate, 20 mM EDTA).
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12) Sodium acetate 3M (pH 5,2): trisodium acetate 81,62 g, pha vao 200
ml nude. Dung dich s€ c6 do pH 5,2.



I1. Dién di

Phuong phap dién di trong gel (keo) thuong dugc sir dung dé phan
li (phan doan) DNA, RNA, oligonucleotide, protein... sau do co thé dung
dé giam biét (ddng dinh) va tinh ché cac chat 6. Viéc phan li cac chit dwa
trén do 16n ciing nhu hinh thai cua cac chat. Thong thudng st dung gel
agarose va gel polyacrylamide nhung gel agarose cho phép phéan li nucleic
acid 16n hon 1 kb, con gel polyacrylamide thudng dung dé phan li cac doan
nucleic acid nho hon 1 kb. Nguyén 1y cta viéc dién di DNA 1a khi ¢ trong
dién truong, do tich dién 4m nén cac phan tir DNA dich chuyén vé phia
anode va voi toc do dich chuyén cua ching khac nhau phu thudc vao khoi
lwong phén tir. Cac doan DNA cang 16n thi dich chuyén cang cham. Két
qua 1a tr mot diém chung (16 hay "giéng" tai mau) cac doan DNA khac
nhau dich chuyén vé& mot huong tao thanh mdt lan (lane), va trén lan do6 cé
cac doan DNA khéc nhau phan bd & céc vi tri (cic bang - band) khac nhau
twong ung voi do 1on cua chung. Trong khi dd, cac phan tir protein do tich
dién bé mit khac nhau néu dién di trong gel khong gy bién tinh thi dich
chuyén theo cac hudng khac nhau véi toe d6 khac nhau phu thudc ca khdi
luong phén tir 1an dién tich bé mat, nhung néu dién di trong gel sau khi xur
ly bang SDS thi do be mat protein tro' nén tich dién am ddng nhat nén
ching dich chuyén vé anode véi téc do khac nhau hdu nhw chi phu thudc
khéi lwong phan ti.

1. Dién di agarose
1.1. Ché tac gel agarose
Duéi ddy gi6i thiéu phuong phap ché gel agarose dién di DNA.

1) Cho du lugng agarose (Seakem Agarose, Nusieve Agarose...) can pha
vao dung dich TAE 1x trong mot binh tam gidc theo bang dudi day dé co
d6 phan 1i nucleic acid thich hop. Bé c¢6 dung dich TAE 1x can cho thém
19 1an nudce khir ion vao dung dich gbc TAE 20x.

Nong d6 agarose (%) Do 16n DNA phén li (kb)

03 60 -5
0,6 20- 1
0,7 10-0,8
0,9 7-0,5
12 6-04
1,5 4-0.2

2,0 3-0,1
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2) Gia nhiét bang cach hap 5 phut trong ndi hdp cao ap ¢ 115 °C hoic bang
vi song. Chu y khi dung 10 vi séng can quan sat dé tranh trao gel ra ngoai,
nén cho dén khi gel soi thi cit dién, 14y ra (coi chimng bong) lic déu rdi cho
vao lam soi lan nita. Lap lai ba 1an cho agarose tan hoan toan.

3) Cho vao chau bao 6n ~50 °C cho dén khi dich gel dat dén khoang 50 -
60 °C (tay cham vao duogc) thi cho vao gel mot Iugng dung dich ethidium
bromide dé c6 ham lugng cudi ciing ciia chat mau nay 1a 50 pg/ml. (Néu
khong cho ethidium bromide vao gel 16ng trude khi rot gel vao khuon thi
ngam ban gel vao dung dich nay sau khi da dién di).

Hinh 1: Ciu tao ciia mjt bé dién di nim ngang.
Bén gel agarose da dugc bo sung ethidium bromide, sau khi dién di
c6 thé quan sat dugc cac bang DNA néu dit chau trén nguén uv
(chét lidu ché day bé thau qua ddi voi UV).

Chii y: Ethidium bromide 1a chit doc gay ung thu, vi vay
can tranh tiép xuc truc tiép vao co thé va phai co noi dung chét thai riéng
sau khi sur dung, khong duoc thai ra ngoai méi truong khi chua dugce xur ly
thich hop.

4) Rot gel vao khuon da dugc chén hai d?{u bang bing dan hogc bang kep,
da cai san lugc (comb) va dat trén mat phang (xac dinh bang thuy binh ke,
tuc 1igo).

5) Cho cho dén khi gel ran hoan toan thi can than thao lugc ra khoi gel.



1.2. Pién di agarose

1) Théo ban gel ra khoi kep hodc bang chan, dat khuon gel trong chau dién
di ngang, ro6t dung dich dém vao cho ngap gel, chu y dau c6 16 lugc nam &
phia cathode.

2) Pha ‘nucleic aci(} can dién di véi dung dich mau tai mau (dién di) 6x

hodc bang hop chat mau twong tw. Dich mau c6 ty trong cao nay giup

nucleic acid khong bi xdo dong boi dong do1 luu cua dung dich nén khi tai
vao 16 rang lugc thi nam gon trong dé va ¢ mau ro rang.

Dung dich mau tii miu 6x (dich nap miu) chua 30%

glycerol, 0,25% bromophenol blue (BPB) va 0,25% xylencyanol

(XC).

3) Bang micropipet hut mau DNA nho vao 15 rang luoc.

4) Bat dién mot chiéu dé thyc hién dién di. Cuong do dong dién khoang 50
- 150 V tuy loai thiét bi dién di. Thoi gian dién di thay d6i phu thudc vao
dd 1on cua DNA, ndng d6 agarose cua gel va cudong do dong dién.

Chii y lugng DNA ¢6 thé dién di trong mdi 16 réang lugc nhiéu it tiy
kich thudc rang lugc, néu qua nhi€u s€ xuat hién hién tuong "tailing" (kéo
duo6i) kho phan li.

1.3. Kiém tra bing DNA

Hinh 2: Két qua dién di mét sé doan DNA trong gel agarose.
Hai lan hai bén 1a dau khéi lugng phan tir (DNA molecular marker), mdi bing (vét
sang) clia mdi lan nay cdch nhau 100 base pair (bp), bing nhé nhat (dudi clng)
"ning" 100 bp, bang ning nhat 2.000 bp (giita 1.000 bp va 2.000 bp khéng c6 cac
bang trung gian). Dé udc dinh khéi luong phan tir lan DNA nao d6 thi c6 thé dat
mot thudc thang 1én n6 va déng ngang xem né tuong ung véi bang nio trong lan

JukbeidrengiPP AT ErengdionokbRRg S Bith soohf O ereRty tia ti
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ngoai ciing ¢ thé phat hién dugc cac bang DNA trong qua trinh dién di
cing nhu sau khi dién di. Kiéu dang (pattern) cac bang phu thudc vao
thanh phan DNA c¢6 trong mau can dién di.

2) Néu khéng cho trude ethidium bromide thi sau khi dién di can ngam gel
30 - 60 phut trong dung dich thudc nhuém nay ¢ nong do 0,5 pg/ml.

3) Néu can chup anh luu tu lidu thi c6 thé ding may anh pollaroid véi 6n,g
kinh ¢6 phin loc anh sang thich hop vdi film pollaroid 667, hodc dung thiét
bi phan tich gel s6 hoa (gel documentation system).

Chui y: Dén tir ngoai (UV) ¢6 hai loai birc xa vdi bude song 254 nm

(UV séng ngin) va 366 nm (UV song dai). UV song ngan giup quan sat ro
DNA nhung lam t6n hai ciu triic chat nay, cho nén néu can thu héi DNA
tur gel thi khong nén &p dung.
2. Dié¢n di polyacrylamide
2.1. Ché gel polyacrylamide

’ Gel polyacrylamide thuong dat ding, dé ché gel can sir dung céac
tam thuy tinh c6 két cau chuyén dung dé lam khudn.

Vi tri rap "luwoc"

Tém thay
tinh c6 tai

T4m thuy
tinh nguyén

Hinh 3: So' d6 mjt mau khuon ban gel polyacrylamide don gién.
Tru6e khi d6 dich tao gel can dan cac mép bang bang keo dan va kep chit (hodc
kep trong gia chuyén dung) cho kin cac mép hai bén va day.

Vé nguyén tic dé phan li DNA (ciing nhu cac chat khac nhu
protein) thuong can ban gel polyacrylamide gom hai thanh phan: gel phan
tach (separating gel) c6 nong do tuong d6i cao va 16p gel tap trung c6 ndng
d6 thap. Gel tap trung (stacking gel) c6 tac dung 1am nguyén lidu tap trung
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tao nén mot biang mau vat gon, manh (cac thanh phan cta mau nam sat
nhau nén c6 cung diém xuit phat), trugc khi chung di vao 16p gel phan
tach. Tuy nhién, nhiéu khi do lwgng mau can dién di rat nho, khong can
16p gel tap trung nay. Dudi day cach ché ban gel chi gom gel
polyacrylamide phan tach thuong dung trong dién di DNA.

Khuon gel thuong 1am tir hai tdm thay tinh khac nhau: mot tim
hinh chir nhat, tim khéc c6 kich thudc hoan toan tuong ty nhung duoc cit
b6t mot phﬁn ¢ mot canh trir hai goc, hai phﬁn chtra lai nay lam thanh hai
"tai" ("rabbit ear"). Phan cét bét cua tim kinh 1a noi rap "lugc" tao cac 16
tai mau va sau do, trong qua trinh dién di, 1a noi dung dich dém dién di két
ndi véi gel duy tri dong dién giira hai dau (du c6 tai va dau day) cia ban
gel.

Dé ché gel polyacrylamide phéan tach DNA can thyc hién cac budc
sau:

1) Rira sach cac tdm thuy tinh ki bang nudc sach, dé kho rdi lau lai bang
ethanol. Rap cac tAm thuy tinh theo huéng din ctia hing san xuit sao cho
tao dugc khoang hé giita hai tm thiy tinh dugc bit kin ba phia dé khong
lam chay nguyén liéu tao gel khi rot vao. Trude tién dit tim thay tinh
nguyén, dat cac thanh cach doc theo mép tam thuy tinh do, roi dat tim
thity tinh ¢ "tai" 1én trén sao cho cac canh ctia hai tam thay tinh tring khit
nhau. Trong mét s6 truong hop, tiy thiét ké, co thé can dan cac mép bén
va khe ho day ban gel béng bang keo 10i dung kep dé kep cac tam thiy
tinh (kep trudc dé cac tim thiy tinh on dinh, dan timg canh r0i thay kep).
Tuy nhién, ciing co thiét ké gai vao khudn ngoai khong can kep.

2) Ché gel theo ndng do thich hop cho viéc phan tich DNA nhu trinh bay
trong bang sau (pha 100 ml):

Néng do gel PA Dung dich 30%  Dung dich 10%  Dung dich dém

(%) (va DNA ¢6 acrylamide ammonium TBE 20x (ml)
thé phan li) (29+1)* (ml) persulfate (ml)
4 (100 - 1.000 bp) 13,3 0,5 5
6 (80 - 500 bp) 20 0,5 5
8 (60 - 400 bp) 26,7 0,5 5
12 (40 - 200 bp) 40 0,5 5
16 (10 - 100 bp) 53,3 0,5 5

* Acrylamide 29 g, N,N'-methylene-bis-acrylamide 1 g, thém nudc cat cho
du 100 ml, bao quan & 4 °C duge miy thang.

3) B6 sung vao dung dich nay 15 pl TEMED (N,N,N'N'-tetramethyl-
ethylenediamine) lic nhe cho déu rdi rét vao gitta khuon thuy tinh sao cho
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khong hinh thanh bot khi trong gel. Thong thuong, nén rét gel tir mot mép
trong khuon. Trong qué trinh nay, néu ban gel khong duoc cb dinh trudc
(nhur gel dung cho viéc giai trinh DNA) thi can nang dan miéng ban khuon
gel tir thé ndm ngang 1én cao dan dé gel khong bi chay ra ngoai con bot khi
(néu c6) ciing tir tir thoat 1én trén ma ra khoi gel. Bot khi thuong gy bién
dang céc bang san pham nhung diéu quan trong 1a 6xy lam giam kha nang
polymer hoa cta acrylamide. Khi gel long da day khuén ban gel, cim lugc
vao dau khuodn gel (khoang giira hai tai) roi kep chat (chi y chi nén kep
lugc véi ban thity tinh nguyén, khong kep ca hai tdm thiy tinh dé khong
tao khe ho giita gel va hai tdm thuy tinh sau khi bo kep khoi khuon ban
gel, do ¢6 su dan hdi cac tim thiy tinh bi ép vao nhau thang tr lai sau khi
bo kep).

Trong trudng hop can bd sung 16p gel tap trung & trén thi khudn
ban gel phai ¢ dinh theo dung phuong thang ding (kiém tra bang thiy
binh ke) sau khi rot du luong gel phan tach (chtra lai mét khoang ¢ trén)
can b sung 16p nudc cat ¢ phia trén ma khong can cai luge. Cho dén khi
gel phan tach hoa ran thi rét bo 16p nude nay, thay bang gel tap trung (gel
noéng do thap) rdi rap lugc 1én trén dé tao cac 16 giéng tai mau dién di.
Thong thuong gel cing trong vong 30 phut. Tuy nhién, thoi gian hoa rin
cua gel ting khi nhiét d6 ha ciing nhu khi nong d6 TEMED va ammonium
persulfate tang.



2.2. Dién di gel polyacrylamide

1) Sau khi gel ctimg lay lugc ra khoi khuon ban gel, thao khuon ban gel
khoi khu6n ngoai hodc kep cling nhu vat chan khac sao cho gel c6 hai dau
(trén va dudi) thong véi bén ngoai. Gan khuon ban gel vao chiu dién di.

2) Gén dién cuc vao chau dién di sao CllO cuc érp (cathode) ¢ trén con cuc
duong (anode) ¢ dudi. (Cdc cap day dan va 6 cam trén may co mau twong
phan, thuong la do va den, trong khi thuc hién khong lam giao chéo).

3) Pién di tién khoi bang dién ap 20 V trong 30 - 60 phut.

4) Tron 0,1 - 1 pg DNA vé6i dung dich mau tai mau dién di 6%, cho vao
mdi 16 ring luoc khoang 20 pl (véi 16 0,5 cm).

5) bién di voi 100 - 200 V dién mot chiéu trong khoang 1 - 3 gio, co thé
quan sat thay vi tri cia dich mau trong gel dé quyét dinh dung dién di.



Drung dich d8m Cathode

st N

Hinh 4: So' @ rap ban gel vao bé dién di ding véi trwong hop chay
mot ban gel.
Bén trai da rap gel dién di, bén phai khong dién di nhung can rap mot tim
thity tinh dé giir nude cho bé dung dich dém & cathode. Néu dién di hai
gel thi rap d6i xtg.

Bang dudi chi mdi quan hé giira d6 16n ctia DNA véi dich mau
BPB va XC khi dich chuyén trong gel agarose. Trong qué trinh dién di vét
can theo ddi bang mau lam dich chuyén, dimng ngudn dién khi bang nay
cach mép dudi cua ban gel khoang 0,5 - 1 cm.

Nong d6 gel agarose (%)  BPB (mau lam) XC (mau lyc)

3,5 ~100 bp ~460 bp
5,0 65 260
8,0 45 160
12,0 20 70

20 12 45
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6) Sau khi dién di thdo gel khoi khuon, nhod 1én bé mat gel dung dich
ethidium bromide 5 pg/ml, dé 15 - 30 phit cho ngém, rira gel 16i soi UV
dé quan sat cac bang DNA.

Hinh 5: Két qua di¢n di trong gel polyacrylamide DNA daé giai trinh.
Cac lan c6 cac bang tach biét la két qua cua qua trinh dich chuyén tir mot
diém (gleng tai mau) voi van tdc khac nhau phu thude d6 16n ctia cac DNA.

3. Thu hoi doan DNA tir gel dién di

Néu ¢6 nhu cau sir dung cac phan doan DNA dd duoc phéan i va
tinh ché nho dién di cho cac thi nghiém tiép theo thi thao tac dé thu hoi
DNA tir gel 1a can thiét. C6 mot sé phuong phap thu h6i DNA duoc trinh
bay va chung ¢6 nhitng wu diém va nhuoc diém nhat dinh nhu thoi gian
thao tac, do phuc tap va ty 1€ thu hdi, cling nhu kha nang 14n cac polymer
hoa tan hodc cac chat hdn tap cé trong gel agarose va gel polyacrylamide
lam can tré dén cac phan Gmg s& thyc hién trong thi nghiém sau do.

Phuong phap dung gidy DEAE céan thoi gian ngan va Iuong chat
hén tap twong dbi it nhung tir gel polyacrylamide ty 1¢ thu hoi cac doan
DNA dai hodgc DNA mot soi thuong thap. Phuong phap thu hdi nho dién
di c6 thé thyc hién dé thu hdi DNA tir gel agarose ciing nhu
polyacrylamide nhung lugng thu hoi duoc dudi dang dung dich v6i luong
tuong ddi 16n can phai c6 déc, cho nén chat hdn tap 1an nhiéu. Hon nifa, tir
gel agarose viéc thu hdi thuong kho khan. Phuong phap hdi thu tur agarose
tan chay nhiét d¢ thdp c6 thé thu hdi DNA trong thoi gian ngin thao tac
cung don gian, ty 1¢ thu hoi cao khong phu thudc vao do 16n cua cac doan
DNA nhung hén tap nhiéu.



3.1. Phwong phap sir dung gidy DEAE (DE 81)

1) Trong khi dién di DNA trong gel agarose (c6 ethidium bromide trong
gel hodc pha trong dich dém dién di), quan sat cac bang DNA dich dudi
UV khi thay bang d6 di phan li hoan toan thi ding dao cit thanh ranh &
trude va sau bang DNA 1di chén gidy Whatman DE 81 viao dé.

2) Tiép tuc dién di cho dén khi bang DNA bam hét vao gidy DE 81 thi cat
dién.

3) Lay gidy DE 81 ra khoi gel, cho vao 6ng Eppendorf 0,5 ml di dugc
choc thing & day (hodc dng bom tiém 1 ml) rdi lap vao trong mot 6ng li
tam 16n hon (nhu 6ng Eppendorf 1,5 ml ddi véi 6ng 0,5 ml, hodc éng li
tam 10 ml d6i v6i bom tiém 1 ml) 1di cho vao d6 mét luong dung dich
dém TAE cé 50 mM NaCl, quay li tAm va lap lai 3 1an nhu vay dé rira sach.

Dung dich dém TAE c¢6 50 mM NaCl chuta Tris-HCl
10mM, EDTA 1mM, NaCl 50mM (khong hoa tan DNA).

4) Thém 100 pl TE chita NaCl 1M, quay li tim nhe r6i dé yén cho ngdm
déu vao gidy DE khoang 5 phut, sau d6 li tim lai 1am cho dung dich dém
thoat xudng hét. Lap lai ba 1an dé cho DNA thoat hét khoi gidy DE theo
dung dich dém.

5) Chiét xuét bang phenol va bang chloroform mdi thir mot 1an dé loai bo
tap chat roi két tia bang ethanol ba 1an moi lan déu két tua ¢ nhiét 46 —70
°C 101 quay li tdm thu hoi.

3.2. Phwong phap thu hoi bang dién di

1) Xac nhan cic bing DNA (bing UV vé6i gel da nhudém ethidium
bromide) rdi cit bang DNA dich di hoan toan phan li khoi gel. Cho méau
gel d6 vao ti tham tich da budc k§ mot dau, dé cho dung dich dém ngim
déu rdi kep dau con lai.

2) bat tai tham tich vao chau dién di ndm ngang sao cho hudng dién di
vudng goc vai tai tham tich.

3) Cu dé vay ma dién di voi dién ap 100 - 200 V, soi dudi UV xac nhan
bang DNA di thoat hét ra khoi gel. Dé tang do thu hdi can dién di nguoc
chiéu vai phat (cho DNA di bam vao tai thoat ngugc trd lai dung dich) rdi
mo ti hiat hét dich ra (nhung can tranh hit gel) cho vao dng nghiém, chiét
xuat bang phenol va chloroform rdi két tiia bang ethanol dé thu hoi DNA.



3.3. Phwong phap chiét xuit DNA tir gel nghién (tir gel
polyacrylamide)

1) Xéc nhén (bang UV) vi tri DNA da phan li cAn thu hoi, cat thu 13y gel.

2) Cho mau gel vao éng 1 ml, nghién nat, hodc cho vao dng Eppendorf rdi
dung dlia thay tinh nghién nat.

3) Cho gel nat vao éng nghiém rdi cho vao d6 dung dich dém dung xudt
(thuong 1a lugng ngap khong qué 2 lan luo’ng gel, nhiéu hay it tuy nong do
cua DNA trong gel), may gio cho dén qua dem 6 37 °C (neu can, khi
lugng nho DNA kho tao két toa thi thém RNA ndm men dén nong do 10 p
g/ml).

Dung dich dém dung xuét chita ammonium acetate & ndng
doé 500mM, MgCl, 10mM, EDTA 1mM va SDS 1%.

4) Li tm nhe r0i thu lay nuéc mit, ding cot DEAE cellulose dé tinh ché,
cd dac (xem phan sau). Chiét xuat bang phenol-chloroform roéi chloroform
va sau do két tiia bang ethanol dé thu hoi DNA.

3.4. Thu hdi tir gel agarose tan chay nhiét d thip

Gel agarose tan chay nhiét do thap co nhiét tan chay 60 °C va gel
hoa ¢ 30 °C do mot s6 hang (nhu BioRad, Takara...) san xudt va phat mai.

1) Ché gel néu trén bang cach pha vao dung dich dém, lam tan chay ¢
khoang 70 °C, pha ethidium bromide & khoang 37 °C rdi d6 ban gel, ha
nhié¢t cho gel tré nén cliing.

2) Pién di v6i dién ap thap dé tranh ting nhiét d6 1am tan chay gel.

3) Soi UV véi su trg gitp cua ethidium bromide, cit bing DNA dich da
phan li.

4) Thém vao 5 lan TE, 0 ¢ 65 °C cho gel tan chay.

5) Thém mdt lugng twong dwong phenol-chloroform, tron déu roi quay li
tam thu 1dy nudc mat rdi chiét xuat bang chloroform lan nira.

6) Két tia bang ethanol dé thu hoi DNA.

Chii y: mot s6 hang dd san xudt va phat mai kit thu hoi DNA bang
cach nghién va 1am tan gel agarose thong thuong. Chang han "QIAquick
Gel Extraction Kit" cua hang QIAGEN Co. dung may li tdm c& nhd cao
tdc, co thé chiét xuat va lam sach cac doan DNA dai tir 70 bp dén 10 kb tir
gel (thong thuong ciing nhu nong chay thap) dién di trong dung dich dém
TAE hoic TBE. B6 kit nay gdm dung dich QG (mau vang), dung dich PE,
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dung dich dém EB, ethanol, cac cot hap phu (QIAquick spin column) va
ong chtra 2 ml, Cac budc thu hoi DNA nhu sau.

1) Cit bang DNA khoi gel bang mot ludi dao sic (trong khi soi dudi dén
UV ning lugng thip). Bo phan gel du thira dén muc tdi da.

2) Can lat gel trong 6ng Eppendorf 1,5 ml (khong mau). Thém vao d6 3
lan the tich dém QG (lo mau vang cua kit).

3) U ¢ 50 °C khoang 1 0 phut cho dén khi gel tan hoan toan. Thinh thoang
tron xody cho gel tan dé dang hon.

4) Sau khi gel tan hoan toan, kiém tra mau cua dung dich, mau vang nhu
mau dung dich QG nguyén goc 1a dugc. Néu mau hon hop da cam hodc
tim thi thém 10 pl (cho truong hop 100 mg gel) sodium acetate pH 5,0,
mau s€ chuyén lai sang mau vang.

5) Thém 1 thé tich isopropanol bglmg luong gel ban dau vao va tron déu
hon hgp gitp tang kha nang thu hoi DNA nho hon 500 bp hodc 16n hon 4
kb.

6) Pt mot QIAquick spin column (ct) vao mot 6ng thu hdi (déu c6 san).
7) Rot hén hop vao cot va quay li tdm 1 phat cho DNA hap phu vao cot.
Chui y thé tich toi da cua Ong chira la 800 ul, néu dich thura thi tai 1én cot
lan ntra roi lai 1i tam thém 1 phat.

8) Bo dich qua cot roi dit cot lai vao dng chura.

9) Thém ethanol (96 - 100%) vao dung dich PE c6 san truoe khi dung.
Cho 0,75 ml PE nay vao cgt, d¢ 2 - 5 phut, quay li tdm 1 phut dé rua.

10) Bo nudc thoat qua, lap cot lai vao dng chira va li tAm thém 1 phut ¢
10.000 xg dé loai bé hoan toan ethanol.

11) it cot vao mot dng li tam 1,5 ml sach.

12) bé trich 1i DNA, thém 50 pl dung dich dém EB (Tris.HCI, 10mM)
hodc nudce cat vao gifra cdt, hodc néu can tang nong do DNA thi cho 30 pul
dich dung xuit (elution solution) dé yén 1 phut, roi quay li tim 1 phut &
toc do toi da (thudng 10.000 xg hay 13.000 v/ph).

Chu y: dung dich DNA trong nuoc can ¢ pH 7,0 - 8,0, va dé bi
phan huy hon trong dung dich dém nén can bao quan & —20 °C. Dung TE
dé dung xuit ciing dugc nhung EDTA (trong thanh phan ciia TE) c6 thé
gay tro ngai cho cac phan ing enzyme.

Ciing c6 thé sir dung Prep-A-Gene DNA Purification System (hdng
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BioRad) v6i nhiing hat hap phu Prep-A-Gene matrix tinh ché DNA tir
bang agarose gel thong thuong.
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II1. Chiét xuat bing phenol

Trong cac phuong phap chiét xuat va tinh ché DNA thi phuong
phap chiét xuat bang phenol va chloroform 1a nhing phuong phap co ban.
Nguyén 1y cua vi¢c st dung phenol trong chiét xudt DNA nhu sau. Tuy &
nhiét do thuong phenol ¢ dang tinh thé ran (tan chiay & 80 °C) nhung khi
1an v6i khodng 20% nuréc (v/v) thi phenol & dang nhii tuong gom cac phan
ttr phenol & giita voi cac phan tir nude vy quanh. Khi pha hon hop nay
vao dich t& bao, cac phén tir phenol c6 tinh ki thiy nén c6 khuynh huéng
lién két vao vung ki thity cta protein & bén trong cau tric ctia cac phan tir
nay, két cuc lam protein truong phong 1én va 16 xuit nhom bén ki thuy
(ctia gbc amino acid) ra ngoai. Cac nhém ki thay ndy cua protein khi d6
két hop voi nhau tao thanh bai két tia gdm nhiéu phéan tir protein khac
nhau. Trong khi 46 DNA vAn tiép tuc 1a chat tan trong nudc va c6 thé hut
sang 6ng chtra khac.

Thao tac loai bo protein, lipid va cac chat khac tan trong dung dich
DNA 1a chiét xuat bang phenol roi bang phenol-chloroform sau d6 bang
chloroform hodc chloroform-isoamyl alcohol (24:1). Str dung ca hai loai
dung méi hiru co thuong cho hiéu qua cao nhung ciing ¢ thé ding chi mot
loai. Tuy nhién, nhiéu khi cAn phai loai bé hoan toan phenol khéi dung
dich, khi dé can phai 1dp lai viéc chiét xuat béng chloroform hoac ether.
Phenol ¢6 wu diém co thé tan trong nude (& mic do nhat dinh) nén khong
can khudy tron nhiéu ciing c¢6 thé 1am bién tinh protein tan trong nudc,
trong khi do sir dung chloroform hay chloroform-isoamyl alcohol thi phai
tron dao k¥ vi cac chat nay khong tan trong nudc. Pha thém chloroform
vao phenol 1am tinh ki thiy cta phenol ting nén lam ting hiéu qua bién
tinh protein.

1. Ché phenol

1) Bun néng (cach thity) phenol tinh thé déng ctng (loai dic biét) & 68 -
80°C dé lam tan chay. Thém oxine (8-hydroxyquinoline) ¢ 0,05 - 0,1% (c6
tac dung phong ngtra 6xy hoa phenol).

2) Thém lugng khoang 1/2 ~ 1/3 dung dich Tris 1M (pH 8,0), tron déu rdi
dé yén, loai bd 16p nudc mat roi 1ap lai thao tdc mot lan nita. Tris co tac
dung 1am phenol bdo hoa tr¢ nén trung tinh. Khi do, dudi 16p dung dich
dém la 16p phenol, mdi 1an can sir dung phenol thi cho pipet (bit dau trén)
xudng 16p phenol va hut lugng phenol can ding.
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3) Bao quéan ¢ 4 °C, c6 thé dé dén may thang.
2. Chiét xudt phenol va chloroform

1) Thém vao dung dich DNA mdt lugng tuong duong phenol hodc phenol-
chloroform.
2) Tron dég dé tao dang huyén‘ dich. Néu can chiét’ xuég DNA phan tu
luong 16n can tranh trdn manh, can thém thoi gian chiét xuat.
3) Li tam ¢ nhiét d§ phong khoang 3 phut ¢ 2.000 v/ph (1.600 xg) hodc it
phut voi ong Eppendorf ¢ toc dd cao.
4) Hut 13y 16p nude (16p trén néu néng do mudi NaCl cua dung dich thip
hon 1,5M) chuyén sang lo méi.
5) Néu can thi chiét xuét 1ap lai v6i phenol-chloroform va chloroform.

~ Chu y: V61 DNA phén tur lugng thip nén dung phuong phép chiét
xuat phenol-chloroform va chloroform véi NaCl 16n hon 0,IM vi DNA
nho c6 the hoa tan trong phenol.
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IV. Co dic va tham tich nucleic acid

Thong thudng trong cac trudng hop cb dic, loai bo mudi va doi
dich dém cua nucleic acid (DNA, RNA) nguoi ta van dung phuong phéap
két tua bang ethanol. Tuy nhién, tiy truong hop c6 khi khong thé str dung
dugc phuong phap nay nguoi ta co thé van dung phuong phap khac. Khi
sir dung phuong phap két tua ethanol néu thu dugc san phdm chira nhiéu
tap chit (nhu khi dung xudt DNA tir gel polyacrylamide) nguoi ta phai
dung phuong phap hap phu bang cot nhya/chit nhoi hdp phu (thuong goi
la "cdt cao su hap phu" hay "cot chat nhodi hap phu", "absorbent resin
column") trao ddi ion 4m dé vira c6 dic vira 1am sach DNA.

1. Co dac
1.1. Két tia bing ethanol

1) Cho 2 dén 2,5 1an ethanol vao dich DNA c¢6 chtra sodium acetate va
NaCl nbng d6 0,2M trd 1én, tron déu rdi cho vao budng lanh —20 hoac =70
°C dé két tha. C6 thé thay NaCl bang sodium phosphate Vol lugng rat nho
cing co tac dung gy két tia DNA. Tuy nhién, néu dung sodium
phosphate thi sau d6 can tham tich dé loai bé mudi nay.

2) Duy tri nhiét d thip: khoang 10 - 15 phiit & —70 °C, hodc khoang 1 - 12
gio 6 —20 °C.

3) Quay li tdm 15 phut & 4 °C véi toc do 15.000 v/ph dé tap trung két tia.
Trudce khi li tim c6 thé thay két tia tring trong 6ng nghiém, khi d6 chi can
quay li tdm nhe 3.000 v/ph & 4 °C trong vong 10 phut ciing du dé tap trung
tia. Tham chi c6 thé dung moéc thay tinh méc riéng phan tia DNA duéi
dang soi tréng khoi dich ethanol néu ham lugng DNA du 16n.

4) B6 nudc mit, dé loai bd mudi khoi tiia can thém (khoang hai 1an thé tich
mau) ethanol 70% vao 6ng, lai li tim rét bo ethanol. Néu nhiéu DNA thi
¢6 thé nhung méc mang DNA vao lo chira ethanol 70% mét it phut, lugng
mubi trong DNA s& giam.

5) Say khé hoac hong kho éng chua DNA 10i thém dung dich dém TE
hodc nudc cat dé c6 dung dich DNA véi ndng d thich hop.

Chii y: C6 thé thay thé ethanol bang isopropanol véi luong nhé hon
(lvong tuong duong voi dich DNA) khi can két tia DNA trong dich kha
16n v6i 6ng khong thé thém 2.5 1an thé tich ethanol. Tuy nhién, sau d6 nén
két tua lai véi ethanol vi kho 1am kho isopropanol, it hoa tan mubi va chi
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ding isopropanol khi that can thiét (do mui khé chiu...).
1.2. C6 dic bang butanol

1) Thém vao dich DNA mdt lugng tuong duong hodc hon chut it n-
butanol, tron déu roi li tim nhe.

2) Hut bo butanol rdi thém vao lugng butanol khac va lip lai thao tac trén.

3) Hat bo butanol roi thém vao mot lugng twong duwong ethyl ether so véi
luong dich con lai.

4) Quay li tam rdi hut bo ether (ether s& chiét xuat butanol khoi dich).

5) Loai bo vét ether con lai bang cach bom khong khi (tot hon 1 khi nito)
qua 6ng hut Pasteur vao trong 6ng nghiém dé lam khé mau. Cing co thé
dung buong ap suat thap (buong chan khong) dé lam bay hoi ether.

6) Hoa tan DNA vao TE hodc nudc cit.
1.3. Phuong phap sit dung cft (DEAE-cellulose column)

1) Cot DEAE-cellulose c6 thé duoc ché tir dng pippet loai 1 ml hodc ong
hat Pasteur. Trudce tién lay mot ong sach, nhét vao chd thit ciia 6ng mot
luong nho bong da loai ddu md, hap cao ap tiét tring.

2) Cho lén 16p bong khoang 0,2 ml Sephadex 50 da tiét trung, r0i cho 1én
do khoang 0,1 ml DE 52 ciing da tiét trung (hai chat liéu dugc hoa riéng
trong nudc roi hap cao ap).

3) Cho mau dich DNA chay qua 6ng dé hap phu DNA, dich qua lan dau
dugc rot cho di qua cdt lan nira.

4) Rura cot bang dung dich dém véi mot luong gip may lan thé tich cot,
chura Tris-HCI (pH 7,5) 10mM, NaCl 50mM va EDTA ImM.

5) Dung xuat bang dung dich dém néu trén nhung véi nong do NaCl cao
hqn, chura Tris-HCI (pH 7,5) 10mM, NaCl 1,0M va EDTA 1mM. Két tua
bang ethanol.

2. Tham tich

1) Ngam 4ng tham tich (tai tham tich, cd thé mua dugc tir mot sd hing)
trong nudc chira EDTA khoang 50mM rdi dun s6i trong 10 phut.

2) Thay nudc cit may lan, quiy dé rira sach.

3) bé nuoc ct vay ma hép’ cao ap tiét trung 10 phit, r0i bao quan & 4 °C.
Tuyét do1 khong dé mang (6ng) tham tich bi kho nudec.
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4) Thuc hién tham tich. Cho mau dich nguyén li¢u vao éng tham tich, kep
chit hodc budc chat hai dau, cho vao binh (chiu) chtra khoang 500 - 1.000
lan thé tich dung dich dém. Ngoai dich nay c6 thé can phai thay trong
truong hop tham tich phenol trong DNA trong khi can kéo dai thoi gian
tham tich dén 48 gid. Néu tham tich cesium chloride (CsCl) khoi DNA
plasmid thi chi can khoang 4 gio.
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V. Phuong phap dinh lwgng nucleic acid (DNA va RNA)

Trong cac thi nghiém DNA tai t6 hop thudong can phai biét lidu
luong DNA hodac RNA tham gia phan ung. Dinh lugng DNA va RNA c6
thé dwa vao nguyén 1y hoa hoc va vat ly. Tuy nhién trong cac thi nghiém
cong nghé DNA thi c¢6 thé sir dung nucleic acid da duoc tinh ché vira phai,
nghiém ngat dinh luong 1a khong hoan toan can thiét (sai may % khong
thanh vin d&) va yéu cau phuong phap tric dinh cang don gian va cang
nhanh cang t6t. Du6i day trinh bay ba phwong phap dinh lwong nucleic
acid thuong ap dung véi muc dich néu trén.

1. Phwong phap quang hoc

Day 1a phuong phap loi dung tinh hdp phu tr ngoai cta nucleic
acid va la phuong phap dinh lugng nhanh DNA va RNA. Nucleic acid
chtra céc loai base (A, T, G, C, U) ¢6 do hép phu cuc dai buc xa c6 budc
song gan 260 nm. Cac base khac nhau c6 budc song bic xa hip thu cuc
dai cling nhu hé ) hép thu quang khac nhau, tham chi cung loai base
nhung véi pH khac nhau ciing c6 hé sé hap thu khac nhau. Tuy nhién, binh
quan phan tir DNA hai sgi ¢6 hé s6 hip thu Ase = ~20 c6 ndng d6 1 mg/ml
con dung dich c6 Ay = 1 ¢6 nong do 50 pg/ml, véi RNA ciing nhu DNA
mot soi thi Ay = ~33 ¢6 ndng do 1 mg/ml con dung dich c6 Ax = 1 ¢
noéng do 40 pg/ml. May tric dinh DNA/RNA c¢6 thé dugc két nbéi may in
dé ghi lai két qua do.

Vé6i phuong phap nay co6 thé dinh lugng chinh xac DNA tinh ché,
nhung do cac duong va protein ciing hap thu UV nén v6i DNA chiét xut
tor dong vat cling nhu tr vi khuén c6 thé xac dinh sai néng do. Ngoai ra,
cac hop chit ding tinh ché DNA (nhu phenol, mercaptoethanol, EDTA...)
cling hdp thu UV nén can cha ¥ khi dinh luong DNA bang phuong phap
nay. Dic biét phenol c6 d hap thu UV cao va ciing tan trong nudc nén sau
khi chiét xuat DNA bang phenol va két tia bang ethanol rdi hoa tan trong
nuée thi kha nang phenol hdp thu UV 1a rat cao. Vi vay, chii y xt ly
chloroform sau xur ly phenol.

2. Phwong phdp dinh lwong bang dién di

Trong nhiéu truong hop trac dinh DNA bang UV van dé lai ndi lo
cho nha nghién cuu, khi do6 can dién di mot lugng mau trong gel agarose
hodc gel polyacrylamide chira ethidium bromide va quan sat bang DNA
dudi UV. Néu dién di dong thoi voi DNA da biét nong d§ dugc pha loang
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dan thi c¢6 thé xac dinh dugc ndng d6 DNA can nghién ctru. Phuong phap
nay khong chi gitup dinh lugng DNA hay RNA ma con biét trong DNA ¢c6
chira nhiéu RNA hay khong ciing nhu cac nucleic acid can nghién ctru co
bi phan giai hay khong, 1am yén tam trong qua trinh nghién ctru.

3. Phuwong phdp nho giot dinh luwong nucleic acid

Trong nhiéu truong hop viéc dinh luong nucleic acid dugc thuc
hién bang cac phuwong phap trén nhung khi d6 phai c6 nhiéu DNA va phai
c6 dic lai hoic kha ning tap nhiém nuclease 1a rat cao. Trong truong hop
tinh ché poly(A)-RNA, luong nucleic acid c¢6 dugc thuong rat it (dudi 1 p
g) nén thyuc hién dinh luong theo cac phuong phap trén thuong gip nhiéu
tré ngai va hao ton vat liéu. Khi d6 c6 thé ding phuong phap nho giot dé
dinh luong nucleic acid. V&i phuong phap nay c6 thé nhan ra lugng
nucleic acid khoang 1 ng. L4y cac dung dich chtra 0,1 - 5 ng nucleic acid
¢6 thém 1 pg/ml ethidium bromide lam dung dich nucleic acid chuan duoc
nho 1én to gidy bong mong (Saran wrap) dit trén may chiéu xa UV thanh
nhiéu diém mdi diém 3 pl. Lai nho 3 pl dung dich nguyén liéu nghién ctru
¢6 chira ethidium bromide twong tu bén canh ddy nucleic acid chuan néu
trén. Bat dén tir ngoai dé d6i chiéu néng do nucleic acid mau véi nucleic
acid chuin ma xac dinh néng d6 miu. Sau do, co thé dung pipet dé hit thu
hdi mau.
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Chuwong 2
KY THUAT CO' BAN TRONG TAI TO HOP DNA

I. Piéu ché DNA plasmid

Trong cac thi nghiém nhu phan tich gen thuong can luong 16n
plasmid nhung véi cac thi nghiém sang loc dong thuan (clone screening)
thi lvgng nho plasmid cting du. Vi vay, tuy vao muc dich thi nghiém khac
nhau ma van dung cac phuong phap diéu ché plasmid khac nhau. Nguyén
tac chung cua viéc diéu ché plasmid trong ky thuat tai t6 hop ciing 1a
nguyén tic chung cta viéc diéu ché cac plasmid co sb phién ban 16n (high-
copy plasmids). Tién trinh bao gém:

1) huyén dich hoa té bao vi khuan trong dung dich dém,

2) lam tan té bao trong kiém manh (pH cao, co thé can xur Iy
enzyme phan gidi protein va peptidoglycan véach té bao vi khuan, dic biét
vi khuan Gram duong),

3) ha pH moi truong vé dudi trung tinh béng axit lam cho cac
protein té bao bién tinh kéo theo DNA nhiém sic the va RNA cung bi r6i
lai véi nhau thanh tiia, con cac DNA plasmid do c¢6 ciu triic siéu xoén nén
khong bi kéo vao hon hop khong tan do,

4) khir bd RNA con sot bang RNase va

5) tach DNA plasmid tan trong nudc khoi cac thanh phan khéng
hoa tan bang li tim rdi tinh ché nhu d6i véi cac DNA ngén (chiét xuat
bang phenol hodc chloroform, két tia bang isopropyl alcohol, hoic
polyethylene glycol 6000, tirc PEG 6000, hodc ethanol trong mudi Na, rira
b6 mudi khoi DNA bang ethanol 70%).

1. Piéu ché lwong nhé DNA plasmid
1.1. Phuong phap Birnboim

Phuong phap Birnboim ché DNA plasmid con dugc goi 1a phuong
phdp kiém. Mb ta dudi day cho viéc diéu ché DNA plasmid dong thuin
trong k¥ thuat DNA téi t6 hop.

1) Dung que cdy hodc tim v tring l'ély vi khuan tir khuén lac tring (cua E.
coli mang plasmid, trén dia thach), cay vao khoang 2 - 5 ml moi truong LB
¢6 chira chat khang sinh thich hop (vi du ampicillin, 50 pg/ml dbi véi
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plasmid pGEMT...).

) Mai truomg LB chia 10 g tryptone, 5 g yeast extract (cao
nam men), 10 g NaCl, hoa tan trong 1 lit nudc cat, diéu chinh pH
trung tinh bang NaOH, hap cao ép tiét trung.

2) Boi dudng 6 - 16 gio & nhiét d6 37 °C.

3) Chuyén 1,5 ml sang éng Eppendorf (phan con lai nén bao quan & 4 °C),
quay li tam 3 phut véi véan toc 5.000 v/ph.

4) Thém 150 pl dung dich glucose-lysozyme, tron déu, dé & nhiét d6 phong
5 phat. Bé 5 phut ¢ nhiét d§ phong hoac 3 phut ¢ 37 °C.

Dung dich glucose-lysozyme: glucose 50mM, Tris-HCI
(pH 8,0) 25mM, EDTA 10mM va lysozyme 4 mg/ml.

5) Thém 200 pl dung dich kiém. Tron bang cach dao nhe ong nghiém, chu
¥ tir buoc nay tro di khong dwoc lac manh tranh ton hai DNA. B & nudc
da 5 phaut.

Dung dich kiém chtta NaOH 0,2N va SDS 1%.
6) Thém 150 ml dung dich potassium acetate & 4 °C, trOn déu, dé 5 phut.

Dung dich potassium acetate chira 60 ml potassium citrate
5M, 11,5 ml acetic acid va 28,5 ml H,O.

7) Quay li tam v6i van toc 12.000 v/ph ¢ 4 °C trong vong 15 phit, chuyén
nudc mat sang ong mai, bo phan can.

8) Thém 400 pl phenol-chloroform, tron déu, quay li tim 5 phuat véi van
toc 12.000 v/ph.

9) C}}uyén phan nudc sang dng moi, thém khoang 800 pl ethanol, tron déu
roi dé 3 phut ¢ nhiét d6 phong.

10) Quay li tam 12.000 v/ph trong 5 phit, bo hét phan dich 1ong.
11) Rira phan cin bang ethanol 70%, rdi hoa tan phan cin trong 50 pl TE.

12) Thém 0,5 pl RNase A nong d6 1,0 mg/ml (DNase-free), dé 1 gid ¢ 37
°C.

13) Thém 30 pl dung dich polyethylene glycol-NaCl, dé 1 gio> & 0 °C.

Dung dich polyethylene glycol-NaCl chira polyethylene
glycol 6000 & nong do 20% va NaCl 2,5M.

14) Li tam 10 phut voi véan téc 12.000 v/ph. Hit bo nudc mit.
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15) Rira két tua bang ethanol 70%, dé kho hoan toan rdi thém 50 pl TE.

1.2. Phuwong phap dun sé6i

1) Thuc hién cac budc dau tir 1 dén 4 nhu trong phuong phap trén (1.1.).

2) Hoa phén cin (vi khuan) trong 200 pl dung dich STET.

Dung dich STET chura saccharose 8%, Triton X-100 0,5%,

EDTA (pH 8,0) 50mM va Tris-HCI (pH 8,0) 10mM.

3) Thém 20 pl dung dich lysozyme. Tron déu, dé it phit & nhiét d6 phong.

Dung dich lysozyme chua lysozyme 10 mg/ml, Tris-HCI

(pH 8,0) 10mM. Dung dich lysozyme nén pha méi (chu y hoa chat
nay bao quan lanh, khi lay ra can dé can bang nhiét dg voi nhiét dg
phong rdi méi mé nap tranh dong nudc vao hoa chat khi con lanh),
hodc pha chuan bi trudc trong dung dich glycerol 50% rdi bao quan
& —20 °C ciing tét.

4) Pun cach thuy 1 phut.

5) Quay li tdm 12.000 v/ph trong 10 phut. Loai b cin bang que tam.

6) Thém vao nudc mat 200 pl isopropyl alcohol, trdn, dé ¢ nhiét do phong

10 phut.

7) Quay li tim 12.000 v/ph trong 10 phit & 4 °C, loai bé hét phan nudc

mat.

8) Thém 150 pl dung dich sodium acetate 0,3M (pH 5,0), hoa déu cho tan

1oi cho thém 3’00 Ml ethanol, tron déu rdi dé 10 phut & —70 °C hodc lau hon

0 —20 °C dé ket tia DNA.

9) Quay li tdm 12.000 v/ph trong 10 phut ¢ 4 °C, loai bo hoan toan nudc

mat.

10) Trang cin bang ethanol 70%, dé kho hoan toan roi hoa vao 50 pl TE.

11) Xir Iy RNase A (DNase-free) & ndng do cudi 1a 10 pg/ml.

12) Két tia bang ethanol rdi trang b:fmg ethanol 70% va hoa tan trong TE

ta c6 DNA plasmid sach co thé cat bang enzyme han ché.

2. Diéu ché lwgng lén DNA plasmid

2.1. Nudi ciy vi khuan

1) Lay vi khuan tir khuén lac tring béng que cay hodc taim di tiét trung vao

5 ml méi truong LB c6 thém chat khang sinh thich hop (penicillin,
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chloramphenicol..., tuy thudc vao loai plasmid vector co6 mang gen khang
thudce doi voi chat khang sinh nay hay chat khang sinh khac).

2) U 1 giv 637 °C.

3) Chuyén Itra cdy vi khuan trén vao 400 ml méi truong LB, tiép tuc nudi
cay 0 37 °C cho dén khi ODgy = ~ 0,8.

4) Thém 2 ml chloramphenicol (dung dich pha trong ethanol c6 noéng do

34 mg/ml, bao quan ¢ —20 °C), u tiép khoang 12 - 20 gi¢. Budc gay cam
g nay c6 thé khong can thiét d6i véi nhiéu loai plasmid vector.

5) Quay li tim 5.000 v/ph trong 10 phut dé tap trung ‘Ee bao. B6 nudc mat.
Thém vao can 40 ml dung dich STE & 4 °C, trdn déu tao huyén dich té
bao.

Dung dich STE chua NaCl 0,1M, Tris-HCI (pH 7,8)
10mM va EDTA 1mM.

6) Chuyén sang 6ng li tim ¢& 50 ml, quay li tim 5.000 v/ph trong 10 phut,
loai bo nudc mat.

2.2. Chiét xuat DNA

1) Cho vao (ong da chuan bi ¢ bude 6) myc trén) 7 ml dung dich glucose-
lysozyme, tron déu tao huyén dich, dé ¢ nhiét o phong 10 phut.

2) Thém 14 ml dung dich kiém (chita NaOH 0,2N va SDS 1%), lam lanh
trén nude da, via tron déu nhe nhang tranh lam dut DNA, dé lanh 10 phut.
3) Thém 10,5 ml potassium acetate, tron déu, dé 10 phut trong bang hay
nude da.

4) Quay li tdm 15.000 v/ph trong 20 phat & 4 °C, r0i chuyén dich trong
sang ong nghiém 50 ml (Falcon, Corning...).

5) Thém 0,6 lan isopropyl alcohol, tron déu, dé 10 phut & nhiét do phong.
6) Quay li tam 3.000 v/ph trong 10 phit & 4 °C, loai bé hét phan nudc mit.
7) Rua cén bang ethanol rdi de kho hoan toan (co6 thé dc nguoc dng trén
gidy thim, chi y dé ho miéng 6ng cho thoang khi 1am nhanh qua trinh bay

hoi cta ethanol). Khong can lam kho trong chan khong vi DNA qué kho s€
kho hoa tan.

8) Hoa tan vao TE.
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2.3. Diéu ché plasmid bing li tAim phan doan trong mit dd cesium
chloride (CsCl)

1) Cho 3,7 g CsCl (bt tinh thé) vao 3,5 ml dich plasmid roi thém 0,2 ml
ethidium bromide 10 mg/ml. Tron déu cho CsCl tan hoan toan. Lugng nay
vura du cho rotor may li tdm siéu toc.

2) Chuyen dich néu trén sang 6ng nhya chuyén dung cho may li tim siéu
toc, néu cac ong chua day hoan toan thi lam day ong bang CsCl hoic
parafin long, kiém tra khdi luong cac dng dé dam bao rotor c6 khdi luong
can doi.

3) Han dng hodc gai miéng 6ng theo thiét ké.

4) Rap 6ng vao rotor may li tim, chii y su can bang cua rotor. Quay li tim
55.000 v/ph & 15 °C trong 15 gio (dung rotor RPV 65 T Hitachi, ching
han).

5) Tat may li tam. Nhe nhang 13y rotor khoi may. Thao cac dng nhya li
tam khoi rotor, thong thuong trong dich hinh thanh hai bing tach biét thiy
dugc dudi UV (hinh 6), bang dudi 1a DNA plasmid vong khép kin (closed
circular plasmid DNA). Phén duoi day tap trung cac RNA. Dung kim tiém
choc thiing phan trén cua 6ng han (hoic mé nap 6ng cai) cho thong khi
(khong thong khi thi s€ khong thé hut chiét phan dich phia duéi qua kim
tiém). Gia ong li tAm d6 vao kep dat bén canh dén tir ngoai dé soi, roi dung
kim tiém choc ngay phan dudi ctia bang DNA plasmid, hit biang plasmid
vao syringe, cht y tranh hut phan khéc, dic biét 1a bang DNA khic (nick)
phan bd & 16p trén. Cho vao dng nghiém ¢& 30 ml (6ng Corex...).

| —DNA duat doan

ﬁ/ RNA

Hinh 6: Phuwong phap hit chiét bing DNA plasmid sau khi li tim
trong dich chénh léch méat d¢ cesium chloride.
Chii y mang ging tay, mdt na chéng UV trong khi thyc hién, can than
khong hiit bang bao gdm ciac DNA dut doan phia trén va RNA phia dudi.
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6) Thém vao mét lugng twong duong butanol (hodc propanol), tron déu roi
li tdm 3.000 v/ph trong 1 phut butanol (propanol) cung ethidium bromide
s& ndi 1én trén, hiit bo 16p nay rdi lap lai 3 - 4 1an dé loai bo hoan toan
thudc nhudm (hét mau 1a dugc).

7) Tham tich d6i TE dé loai b CsCl.

Néu khéng tham tich c6 thé ap dung cac bude sau dé loai trir CsCl.
Thém hai lan TE, tron déu rdi thém 6 - 8 lan ethanol, quay li tim 10.000
v/ph 20 phut ¢ 4 °C, dd bo nude mit, thAm cho sach nude, lai hoa tan trong
500 pl sodium acetate 3M i cho thém ethanol bang 2 1an thé tich dich
trong ong (1 ml), dé 5 phat & 0 °C, quay li tAm nhu trén dé thu tia DNA
plasmid.
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I1. Piéu ché DNA phage A

Bang vector cosmid hodc plasmid c6 thé sang loc va tao dong dugc
thu vién bg gen, hay thu vién genome (genomic liabrary), va thu vién
DNA b sung (cDNA liabrary) nhung nhiéu trudng hop sir dung phage
vector hé lambda ()\) dbi v6i cac thu vién genome va cDNA méi. Viée
nghién ctru so sanh cau tao bd gen dich ciing nhu vi€e tai tao dong thuan
(subcloning) doi hoi phai diéu ché DNA phage. De dleu ché DNA phage
V6i it tap chat nhét thiét phai str dung phage phat trién tot (dé c6 phage voi
hiéu gia (titre) cao). Két qua viéc nudi cdy phage kém phat trién 1a do su
phat trién phage va cua E. coli ky chi khong nhat tri. Luong phage thu hdi
dugc phu thudc nhiéu vao ty 18 gitta lwong vi khuan ky cha va luong phage
duoc dua vao moi truong. Dé thu dugc phage véi hidu gia cao can bodi
dudng trong diéu kién t6t nhat.

1. Phwong phap xdc dinh hiéu gia phage

DPé nudi cdy thu phage voi hiéu gia cao nhat can biét titre cua
phage trong dich dung khuén.

1) Tron 0,1 ml vi khuan E. coli da cly qua dém v6i 0,1 ml dich dung
khuan cia phage da duogc pha loang trong dung dich SM dé c6 nong do
100 pfu (plaque-forming unit). U & 37 °C trong 10 phut.

Dung dich SM chtra 5,8 g NaCl, 2,0 g MgSO,.7H,0, 25 ml
Tris-HCI 2M (pH 7,5), 5 ml gelatin 2%, thém nudce cat cho du 1 lit
ro1 hap cao ap tiét trung.
2) Sau do, rot 2,5 ml dich agar phu (agar nira long, top agar) da lam ngudi
dén 50 °C. San ra dia moéi truong LB.

3) Pé & nhiét d6 phong 15 phiit, khi agar phii hoan toan héa ran thi a ¢ 37
°C bdi dudng qua dém.

4) Bém s plaque, tinh toan hidu gia phage cia dich dung khuén.
2. Diéu ché lwong nhé DNA phage

D6i voi cac thi nghiém nhu lam ban d6 enzyme han ché cac dong
thuan cta phage di duoc sang loc thu vién ciing nhu lai phéan tir thi luong
DNA phage can thiét khong nhiéu, thudng ding lugng DNA ché tir 5 ml
moi trudng 16ng. Néu can didu ché luong phage 16n hon thi ting s6 luong
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dng nudi cdy.
2.1. Phuong phap diéu ché dich phage dung khuén

1) Dung tim (hodc dau pipet) v tring ldy mot plaque duy nhit di sang loc
dugc genomic liabrary hodc cDNA liabrary khuay vao 100 pl méi truong
SM.

MGoi truwong SM chira 5,8 g NaCl, 2,0 g MgS0,4.7H,0, 25
ml Tris-HCI 2M (pH 7.5), 5 ml gelatin 2%, thém nude cho du 1 lit,
hap cao ap tiét trung.
2) Bé mot gid & nhiét do phong.
3) Cho vao 20 pl vi khudn d boi dudng qua dém, dé 15 phit ¢ 37 °C.
4) Thém 5 ml méi truong NZYM, boi dudng qua dém & 37 °C. Cudi cing
moi truong tré nén trong mdc du khong hoan toan va quan sat thay cac
mau can phan giai ctia vi khuan.

Mﬁi truong NZYM chua 10,0 g NZ amine, 5,0’ g NaCl, 5,0
g cao nam men (yeast extract), 2,0 g MgSO,.7H,0, ché thém nudc
cat cho du 1 lit, hap cao ap tiét trung.

5) Thém 100 pl chloroform, tron ddo 15 phut.

6) Quay li tam 3.000 v/ph trong vong 10 phut, hut ldy nudc mit (dich
phage dung khuén) chuyén qua 6ng khac.

7) Véi phuong phéap nay co thé thu duoc phage voi hidu gia cao dén 10"
pfu/ml.

2.2. Piéu ché lrgng nhé DNA phage

1) Thém vao dich phage dung khuan (thu duoc & 7) muc trén) 5 pg/ml
DNase I va 5 pg/ml RNase A, u 30 phut ¢ 37 °C.

2) Thém dung dich PEG 6000 20% - NaCl 2M dén mic 10% so v6i tong
the tich, tron roi dé trén nudc da 1 gio. Polyethylene glycol 6000 gay két
tia DNA.

Dung dich PEG 6000 20% - NaCl 2M chtra 20%
polyethylene glycol 6000 va 2 mol/lit NaCl so véi thé tich toan bg.

3) Quay li tam 3.000 v/ph 20 phut ¢ 4 °C, loai bo hoan toan nudc mat.

4) Thém 0,5 ml SM vao cin, tao huyén phu rdi chuyén sang ong
Eppendorf.
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5) Quay li tam 8.000 v/ph trong 2 phut, chuyén 16p mit sang 6ng
Eppendorf méi.
6) Thém EDTA 10mM va SDS 10mM cho dt 0,1% mdi loai, a & 60 - 65 °
C trong 15 phut.
7) Thyc hién mot 1an chiét xuat bang phenol, phenol-chloroform rdi bang
chloroform.
8) Két tia DNA bang cach cho thém vao 16p nu6e con lai mot luong twong
duong isopropanol, tron r6i d¢ 10 phut & —70 °C.
9) Quay li tam 12.000 v/ph trong 5 phut, loai bo 16p mat.
10) Tréng can DNA bang ethanol 70%, 1am kho.
11) Hoa tan vao 50 ul TE hodc nudc ct tiét trang ta duoc dung dich DNA
phage.
3. Diéu ché lwong lon DNA phage

Sau khi ¢6 dong thuin doan DNA dugc xac nhan nho luong nho
DNA phage, viéc phan tich dong thuan tiép sau do thuong can di€u ché
luong 16n DNA phage. DBé thu luong 16n dich phage dung khuan cé
phuong phap dung giai dich thé va dung giai trén dia (plate lysation).
Phuong phap dung giai dich thé don gian va co thé thu dugc DNA vai
luong 16n nhung nhiéu clone khong thu duoc dich phage dung khuan véi
hi¢u gia cao. Phuong phdp dung giai trén dia mat thoi gian nhung la
phuong phap khong bi anh hudng bdi tinh ca thé cua ting clone cua
phage.
3.1. Phuwong phap ché dich phage dung khuin
3.1.1. Phwong phdp nuéi cdy long
1) Cho vao 5 ml E. coli di bdi dudng qua dém 5 ml dich phage dung
khuan d pha loang bang SM nong do 1 - 5x10° pfu/ml, & & 37 °C trong 10
phut.

2) Thém 1 lit mdi truong NZYM, u 1 dém ¢ 37 °C.

3) Khi x4c nhan sy dung khuén thi thém 5 ml chloroform, dao tron 10
phut.

4) Quay li tam 5.000 v/ph trong 10 phit, 1dy nuwéc mit.

5) Po hiéu gia cua dich dung khuan. Luong phage 10 pfu chtra khoang
500 pg DNA.
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3.1.2. Phuong phdp dung gidi trén dia

1) Thém 0,1 ml SM chira 10° - 10° pfu phage vao 0,1 ml E. coli di boi
dudng qua dém, u 10 phit & 37 °C. Bé ¢ lugng phage 16n can khoang 10
- 50 dia Petri.

2) Thém 2,5 ml top agar (agar mém) & 50 °C, tron rdi san ra cac dia LB
(c6 mat am thi tot hon).

3) Cho top agar ran, 14t dia lai, cho vao tai chat déo va u & 37 °C.

4) Sau 6 - 7 gid bt dau xuat hién dung khuan. Khi da thdy dung khuan thi
cho vao mat méi truong S ml SM, r6i nhd 1én médt so giot chloroform.

5) Khi SM lan hét mit thach, dit dia thach ¢ 4 °C qua dém.

6) Dung pipet Pasteur hiit hét SM trén mit thach. Tu mdi dia c6 thé thu
10" pfu phage. Co thé thu dwoc nhiéu hon néu lay ca top agar nhung DNA
nay thuong 1an tap chat khé thyc hién mot sb phan ung nhu cit bang
enzyme han ché.

3.2. Diéu ché DNA

1) Thém dung dich NaCl IM - PEG 6000 10% vao dich phage dung khuan
cho dén luong 10%, lam cho hoa déu.

2)Pé 1giv ¢ 0 °C.
3) Quay li tam 5.000 v/ph ¢ 4 °C trong vong 20 phut. Bé nudc mat.
4) Thém vao cin cta 1 lit dich phage dung khuan 5 ml dung dich chua

Tris-HCI 20mM (pH 7,5) va MgSO4 10mM, sau d6 thém 50 pl DNase I
(10 mg/ml), trén deu.

5) Thém 5 ml chloroform, tron dao déu.

6) Quay li tam 8.000 v/ph trong 15 phut ¢ 15 °C. Hat 14y nu6c mit. Tir day
c¢6 thé van dung mot sd phuong phap tinh ché DNA. Dudi day 1a bién thé
¢ str dung may li tdm siéu toc (dwong nhién, co thé thay thé bang céac
phuong phap khac diéu ché DNA mo ta & trén).

7) Cho vao dng li tim siéu tdc bang chat déo (nhu Hitachi 13 CN) ba 1p
CsCl ¢6 nong do khac nhau: 16p duéi cung 1,5 ml chtra 95 g CsCl trong 75
ml SM, 16p tiép theo 2 ml chira 67 g CsCl trong 82 ml SM va 16p thi ba
(trén cung) 2 ml chira 60 g CsCl trong 85 g SM. Ty trong tuong ung la
1,45, 1,5 va 1,7). Cho 2 ml mau DNA phage 1én trén 16p thi ba.

8) Quay li tam 36.000 v/ph trong 60 phut ¢ 15 °C (véi may Hitachi RPS
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40 T chang han).
9) Biang DNA hinh thanh gitra ng dugc thay rd khi soi dudi UV. Ly kim
va bom tiém hut 16p nay.
10) Tham tich ddi 1 lit dung dich Tris 10mM (pH 7,5) va MgSO, 10mM
trong 3 gio.
11) Néu tong luong 1a 1 ml thi cho vao d6 10 pl SDS 10%, 100 pl NaCl
5M, 500 pl phenol va 500 pl chloroform, tron dao tir tir trong 30 phut.
12) Li tim 3.000 v/ph trong 10 phut. Liy nudc mit.
13) Thém 1 ml chloroform, tron dao nhe trong 30 phut.
14) Li tam 5 phit 3.000 v/ph.

15) Thém sodium acetate 3 M voi luong 10% so voi mAu va ethanol gap
hai 1an mau, dé lanh trén nudc da 10 - 30 phut, quay li tdm thu cdn DNA.

16) Rira cin DNA bang ethanol 70%, dé kho.

17) Pha TE hodc nudc cit theo ndng d6 mong mudn.
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II1. Piéu ché DNA té bao dong vt

Pé tao dong bd gen (genome) va thyc hién lai (Southern
hybridization) DNA dong vat can diéu ché DNA dong vat co phan tir
lugng 16n va it tap nhiém. Nhung do DNA dai thuong dé bi dut béi
enzyme phén giai cling nhu cac tac dong co gidi - vat Iy nén khi diéu ché
phai sir dung dung cu di tiét tring va tranh hut DNA bang dng hiit c6 dau
16 nho ciing nhu tranh l4c tron manh. C6 thé diéu ché DNA tir mau vat da
duoc bao quan nhung néu diéu ché tir vat liéu t6 chuc twoi méi thi tét hon.
Lugng DNA thu dugc thudng phu thudc vao loai t6 chirc nhung thong
thuong tir mdi gam t6 chirc ¢6 thé thu dwoc khoang 10 mg DNA.

1) Cit nho t6 chic nguyén liéu bang kéo dén do 0,1 g. Néu to chirc 1an
méu hodc 16ng thi rira trudc bang dung dich TNM. Trong truong hop mo
ung thu thudng 14n nhiéu mé hoai tir thi lam sach trude 1a can thiét. Can
chit y thyc hién trén nu6e da hodc trong phong lanh dé tranh DNA bi phan
giai (ke ca cac budc ti€p theo).
Dung dich TNM chua Tris-HCl (pH 7,5) 20mM, NaCl
0,1M va MgCl, 1,5mM.
2) Cho vao mdi gam t6 chirc 20 ml dung dich TNM, nghién nhuyén (bang
homogenizer, nhu Porter), quay li tam 2.000 v/ph trong 5 phut ¢ 4 °C, thu
can.
3) Trang cén béng dung dich TNE, d6 bo nuwéc mat. Lai cho 5 ml TNE vao
trgf)n deu thanh huyén dich r6i bo sung thém TNE cho du 20 ml, tron ddo
deu.
Dung dich TNE chua Tris-HCI (pH 7,5) 10mM, NaCl
0,1M va EDTA 1mM.

4) Thém tir tir SDS 10% vira thém vira tron dao nhe cho dat,ml'rc 0,3% so
tong lugng. Thém dung dich proteinase 10 mg/ml cho dat dén muc 1% so
tong luong. U 4 gid dén qua dém & 60 °C.

5) Thém lugng twong duong phenol, tron dao nhe khoang 5 gio dén 1 dém.
6) Quay li tdm 3.000 v/ph trong 10 phut, dung pipet co 16 to hut phén

nuéc, tranh khudy dong phan phenol. Lai chiét xuat bang phenol mét lan
va bang chloroform mét lan nira.

7) Tham tich d6i 2 lit TE qua mot ngay dém co thay TE mot lan.
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8) Thém RNase (DNase-free) 1 mg/ml dén mic 1/50 thé tich, u 37 °C
trong 1 gio.

9) Thém lugng twong duong phenol, tron ddo nhe trong 1 gio.

10) Li tam 3.000 v/ph trong 1 phut, hat 1dy 16p nudc bang pipet c6 18
miéng 16n.

11) Tham tich d6i TE qua dém c6 thay ngoai dich nhur trén.

12) Cho DNA thu dugc vao dng chat déo, bao quan ¢ 4 °C. Vi DNA dong
vét ¢6 thé bao quan 4 - 5 nam trong diéu kién nay.
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IV. Phuong phap danh dau DNA

Ban dau, trong k¥ thuat sinh hoc phan tr viéc danh dau DNA va
RNA... dé co cac mdu do (hay do, probe) dung dé xac nhan sy hién dién
ctia yéu t6 ddc hiéu cua sinh vat dich, thuong bang dong vi phong xa
nhung ngay nay cac ky thuat danh dau phi phong xa da phat trién giup cho
viéc img dung mau do rong rai hon ma khong can cac phong thi nghiém
chuyén biét cho riéng k¥ thuat phong xa. Dudi ddy mo ta ki thuat danh
diu miu do bang dong vi phong xa va k¥ thuat phi phong xa sir dung
digoxygenin 11-dUTP (DIG-dUTP).

Céc nucleic acid do chtra gbc phosphate nén c6 thé danh du bang
nguyén t6 dong vi phong xa *P. Pai dién duogc trinh bay ¢ ddy 1a phuong
phap danh dau cac mau do dung cho Southern hybridization va Northern
hybridization, S1 mapping va danh ddu base dé xac dinh trinh tu
nucleotide (sequencing).

Céac phuong phép lai (hybridization) yéu cau phai c6 mau do DNA
¢6 ning luc phong xa cao. Trong cac phuong phap danh ddu mau do cho
Southern hybridization va Northern hybridization c6 1) phuong phéap nick-
translation va 2) phuong phép multiprime. Ngoai ra, phuong phéap
riboprobe sir dung SP 6 polymerase (thu dugc RNA probe) ciing c6 thé thu
dugc probe c6 nang luc phong xa cao.

Phuong phap nick-translation ("dich khA ") 1a phuvong phap dung
DNase I cit mot dau cua doan DNA tao nén vét khic (nick) sau d6 dung
DNA polymerase I hoat dong theo hudng tir 5' dén 3' vira cit bo nucleotide
vira tong hop moi doan DNA hai s¢i. Do trong dich phan tmg c6 lan céc
nucleotide danh diu *P phong xa nén co thé tao dugc DNA danh diu
phong xa. Noi chung c6 thé diéu ché duoc mau do ¢ ning lyc phong xa
dén 10° - 10° cpm/pg.

Phirong phdp multiprime ("nhiéu moi") 12 phuong phap 1am tach
d6i DNA hai soi thanh DNA moét soi (Iam khudn) bang cach gia nhiét roi
ha nhiét cép tdc, sau do6 cho cac hexanucleotide (random 6-mer) gén két
bét cip (anneal) mot cach ngdu nhién véi DNA khuén roi ding ching nhu
nhitng mdi (primer) cho doan Klenow (DNA-polymerase I fragment, hoic
Taq polymerase) tong hop kéo dai DNA. Trong qua trinh tong hop DNA
nay, do trong thanh phan phan tng ¢ cac nucleotide chira ddng vi phong
xa *P nhu trén nén cé thé tao dugc DNA c6 ning luc phong xa. Voi
phuong phéap nay ¢ thé tao dwoc mau do dat 10° cpm/pg.
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Trong phwong phdp dinh ddu dau mit nguodi ta loai bo gbc
phosphate & dau mut 5' cia DNA sau d6 dung nucleotide kinase ctia phage
T4 chuyén goc y-PO, cia [y-P]ATP sang dau 5' ciia DNA, hodc phuong
phap ding enzyme han ché loai bo dau 5' roi tir diém d6 dung enzyme
Klenow DNA-polymerase dua nucleotide phong xa vao chd da bi cit bo.
Véi phuong phap niy ngudi ta danh dau dugc dau 3'.

1. Phwong phap nick-translation

1) Cho nuéc vao cac hoa duge dudi ddy cho da 50 pl, tron déu rdi dé 2 gio
0 16 °C cho phan g xdy ra: 0,1 g DNA, 5 pl dung dich nick-translation
10x, 5 pl ANTP khoang 500 UM céc loai (trir dCTP), 1 pl DNase I (0,1 p
g/ml), 2 pul DNA-polymerase I cua E. coli (10 don vi), 100 uCi [a-
2P]dCTP (3.000 Ci/mmol).

Dung dich nick-translation 10x chira Tris-HCI (pH 7,2)
0,5M, MgSO, 0,1M, dithiothreitol (DTT) 1mM, albumin huyét
thanh bo 500 pg/ml.

2) Thém 2 ul EDTA 0,5M lam ding phan tng, chiét xuit phenol-
chloroform 1 lan.

3) Loc qua gel Sephadex G-50 hodc Bio-Gel P-60 loai bo cac nucleotide
danh dau chua két hop voi DNA.

2. Phwong phap nhiéu moi (multiprime method)
1) Hoa tan DNA khuén vao nuéc dé dat ndng do 10 - 50 pg/pl.

2) bat 6ng chira DNA vao nudc s6i 100 °C trong 3 phat r0i cho nhanh vao
nude da dé bién tinh DNA.

3) Thuc hién phan tng véi nhitng héa chat dudi day pha trong nudc dén
25 ul, cho phan mg x4y ra trong 3 gio dén 1 dém: 5,0 ul HEPES 1M (pH
6,6), 0,1 mM dNTP (trir dCTP) céc loai (dATP, dTTP va dGTP mdi loai
100 pM) pha trong dung dich TM, 1,4 pl random primer, 1,0 pl BSA (10
mg/ml), 1 - 5 ul DNA khuén di bién tinh (10 - 50 ng), 5,0 pl [a-*P]dCTP
(>3.000 Ci/mM, 10 pCi/pl) va 2,5 don vi enzyme Klenow.

Dung dich TM la dung dich nudc chua Tris-HCI (pH 8,0)
250mM, MgCl, 25mM va 2-mercaptoethanol 50mM.

4) Trong da so truong hop ¢ thé sir dung dich phan Gmg nay 1am mau do,
nhung néu can loai bo nucleotide chwa phan tng thi dung c6t Sephadex G-
50 hodc nhirng loai cot sic ky twong tu.
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3. Pdnh déiu dau mut
3.1. Panh diu diu 5'
3.1.1. Loai bé gbc phosphate dau 5'

1) Hoa tan DNA khuén (khoang 5 pmol) vao 45 pl nude, rdi tron voi cac
hop chat dudi day, dé cho phan tng xdy ra trong 1 gio & 37 °C: Dung dich
DNA khuén 45 pl, dung dich dém cho dung dich CIP 10x 5 ul, CIP
(phosphatase kiém rudt bé - calf intestine alkaline phosphatase) hoic BAP
(bacterial alkaline phosphatase) 20 don vi.

Dung dich CIP 10x chua Tris-HCI (pH 9,0) 0,5M, MgCl,
10mM, ZnCl, 1mM va spermidine 10mM.

2) Chiét xuét bang phenol-chloroform. Hut 1y phan nudc.

3) Cho thém vao phan nudc mot lugng NaCl 5M bang 1/10 so voi nudc,
két tua bang ethanol.

3.1.2. Banh dau

Hoa tan DNA di loai bo phosphate dau 5' rdi thém vao dé cac hoa
chét sau: 40 ul dung dich DNA, 5 pl dung dich dém kinase 10x, 5 pl [y-
P]ATP (3.000 Ci/mmol) (50 uCi) va 10 don vi T4 polynucleotide kinase
(Takara, BioRad...).

Cho phan tng ¢ 37 °C qua dém.

Dung dich dém kinase 10 x chtraTris-HCI (pH 7,5) 0,5M,
MgCl, 0,1M, DTT 50mM, spermidine ImM va EDTA ImM.

3.2. Panh diu diu 3'

1) Hoa tan doan DNA (~5 pmol) vao 21 pl nudc, rdi thém cac hoa chat sau
day: dung dich DNA 21 pl, dung dich dém Klenow 10x 3 ul, [a-**P]CTP
5 pl, cac loai NTP (trir dCTP, mdi loai 1 mM) 1 pl, enzyme Klenow 2
don vi.

2) Bé phan g & 25 °C trong mot dém.
4. Loc gel
4.1. Sephadex

1) Khuay 3 g Sephadex G-50 vao 100 ml TNE, hap cao 4p tiét tring, bao
quan ¢ tu lanh.

2) Lay mot dau tip pipet Gilson Pipetman P-1000 (hodc twong duong)
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hodc dng hut Pasteur, nit bong di loai ddu m& va tiét tring vao phan that
cua ong. Chu y khong nut qua long hodc qua chat tranh chay gel cling nhu
tac dong chay.

3) Cho vao d6 1 ml Sephadex G-50, sau d6 rot 2 ml TNE dé rira cot.

4) Tai dung dich DNA (khoang 25 - 50 pl) 1én trong cot, sau d6 cho tir tir
dung dich TNE (50 pl) dé dung xuét, 14y vao mdi éng Eppendorf thu mau
0,1 ml.

5) Dung mdy do phong xa (scintillation counter) tric dinh quang
Cerenkov. Pinh dung xuit sém nhit 1a & nhitng phan doan chira DNA da
duoc danh du.

4.2. Phwong phap spin column (cét li tim) (bing Bio-Gel P-60)

1) Ngédm 1 g Bio-Gel P-60 (BioRad 100 - 200 mesh) trong 10 ml TE, hap
cao ap tiét trung (trong mot 6ng nghiém 30 hodc 50 ml). Sau khi hap cao
ap tiét trung, liy ra kiém tra huyén phu. B6 sung TE da tiét trung vao ong
sao cho cudi cung lugng Bio-Gel ¢ 16p dudi bang lugng TE & 16p trén,
tron déu trudce khi tai cot.

2) Lay mot ong Eppendorf 0,5 ml dung kim tiém c& 22 choc mot 16 & day
sau dén nira phan nghiéng vat ciia dau kim. Cho vao dng nay O 3 ml Bio-
Gel da huyén phu héa trong TE. Luong gel s€ 1a 150 pl. bat 6ng 0,5 ml
chua gel nay vao 6ng Eppendorf 1,5 ml. Pit 6ng nay vao rotor dodng goc
(swing-out rotor), quay li tim 1.000 v/ph trong 1 phut dé loai bé TE trong
gel, d6 bo TE trong dng 1,5 ml. Quay li tim 1an nita dé loai bo hét TE.
3) Tai 50 pl dung dich DNA di danh déu 1én trén Bio-Gel, quay li tim 750
v/ph trong 1 phtt. Thu hdi DNA di danh déu vao 6ng 1,5 ml. Cac
nucleotide danh dau chua lién két Iuu lai trong gel.

Chii y: Ngay nay c6 nhiéu kit danh ddu DNA (RNA) rat hiéu qua
va nhanh chéng. Chang han, kit AlkPhos Direct ciia hing Amersham Life
Science, c6 thao tac nhu sau:

1)Hoa tan 20 pl dung dich gan két (cross-linker solution) véi 80 pl nudc
keém trong kit dé c6 dung dich & nong do lam viéc.

2) Hoa tan DNA (hoidc RNA) can danh ddu dén ndng do 10 ng/pl voi nude
kem trong kit.

3) Cho 10 pl miu DNA da pha loéng trén vao mot 6ng li tam va bién tinh
DNA trong 5 phut trong néi nude dang s61 manh.
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4) Lam lanh cap toc DNA trén bang. Li tdm nhe cho hén hop xudng day
cua ong (khong dinh thanh ong).

5) Thém 10 pl dém phan Gng (reaction buffer) vao DNA lanh. Tron nhe
nhang cho ky.

6) Thém 2 pl chit danh dau (labelling reagent), tron k3.

7) Thém 10 pl dung dich gan két & nong d lam vigc (muc 1)). Tron Ky,
Quay li tam nhe dé tap trung hon hop.

8) U phan tmg ¢ 37 °C trong 30 phut.

9) Mau do c6 thé str dung ngay hodc giir trén bang 2 gio. Néu bao quan lau
can pha vao glycerol 50% va gitt & —15 ~ =30 °C.

5. Phwong phdp dinh ddu mdu do bang digoxygenin
5.1. Panh diu bang digoxygenin nhd phwong phap nhiéu méi

1) Bit mot ong Eppendorf 1,5 ml da tiét trung 1én trén nude da (bang), cho
luong DNA can lam khuén (10 - 3000 ng DNA) va thém nudc cit cho du
10 pl.

2) Nhung 6ng DNA khuon néu trén vao nude dang sbi trong 3 phut dé bién
tinh DNA. Dua nhanh vao nudc da. Quay li tam khoang 5 gidy dé tap
trung cac thanh phan ngung dong trén thanh dng (spin-down).

3) Pat 6ng tro lai nudc dd va thém 2 pl hdn hop hexanucleotzde
(hexanucleotide mixture) 10% va thém 2 pl hén hop gin digoxygenin
(digoxygenin labeling mixture) 10%.

Hén hop hexanucleotide 10x chita 500 mM Tris-HC1 pH
7,5, 100 mM MgCl,, 1 mM DTT, 2 mg/ml albumin huyét thanh bé
(BSA).

H&n hop gin digoxygenin 10x chira 1 mM mdi loai dATP,
dCTP va dGTP, 0,65 mM dTTP, 0,35 mM digoxygenin-11-dUTP
(Roche Molecular Biochemicals), diéu chinh pH dén 7.5 va cat ¢
—20 °C.

4) Thém nude cat cho du 19 pl.

5) Tron bang cach xody tron nhe roi spin-down.

6) Thém 1 pl enzyme Klenow (2 U/pl, tron déu bang cach hut nha mot sb
lan dé bit dau phan tmg danh dau.

7) U ¢ 37 C trong 2 gid dén qua dém.

8) Dung phan mg bang cach thém 1 pul EDTA 0,5 M pH 8,5. Bao quan ¢
—20 °C. Khong can 1am sach cac thanh phan phan tng. C6 thé cit miy
nam & diéu kién nay.
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5.2. Panh diu bang digoxygenin nhé PCR

Céac deoxynucleotide gan digoxygenin, nhu digoxygenin 11-dUTP
¢6 thé duoc enzyme Tag polymerase sir dung nhu mot co chit phan ung
trong PCR (xem myc "PCR"). Phuong phap nay vira co tinh dac hiu cao
vira san xudt mau do véi hiéu sudt 1on. D6 nhay cta cac mau do nay trong
nhiéu tmg dung khac nhau déu cao hon cac phuong phap danh dau khac.
Tuy vay, hiéu suat PCR giam khi c6 mit ciia co chat gan digoxygenin, vi
vay can dua DIG-dUTP vao hén hop phan ung ¢ mét ty 1¢ hop Iy so voi
luong dTTP (thudng 1:2 dén 1:6). Néu phan ng khong can mau do véi do
nhay cao (nhu sang loc thu vién, lai khuan lac va lai Southern) thi c¢6 thé
giam thap luong DIG-dUTP (dén 1:9).

Vat ligu can thiét: Tag polymerase, DNA khu6n (tempelate DNA),
cdp moi (primers), dung dich ton trit dATP, dCTP, dGTP va hon hop
dTTP voi DIG-dUTP.

1) bat mot éng 0,5 ml trong nudc da va cho lan luot vao d6 cac thanh
phan duogc tinh san img v61 nhu cau nhu trinh bay ¢ bang dudi day.

Phén ung Phén ung

Hoa chat Nong d6 cudi

50 ul 100 ul
Dung dich d&m PCR 10x 5 10 1%
dNTP (-dTTP) 50% 1l 10 ul 200 pM moi loai
Hon hop DIG-dUTP + dTTP 5x 10 pl 20 ul 200 uM (toan bo)
Primer xudi 0,3-2,5 ul 0,5-5,0 ul 0,1-1,0 uM
Primer nguogc 0,3-2,5ul 0,5-5,0 Wl 0,1-1,0 uM
DNA eukaryote (100 ng/ul) 1,0 ul 1,0 ul 100 ng
DNA prokaryote (10 ng/pl) 1,0 pl 1,0 pl 10 ng
Taq polymerase (1 U/ul) 1 pl 2l 2 U/100 pl
Nudc g.s. 50 ul g.s. 100 ul

Dung pipet hut tron mot sé 1an. Cha ¥ khong tron dao vi Tag polymerase
nhay cdm védi sOc xo4y.

2) Thém 25 pl dau khoang (mineral oil) vao mdi dng. (Cit bot dau con
mau vang s& d& 1ay dau hon). Quay li tAm 5 phat. Véi cde mdy ludn nhiét
thé hé méi thiét ké dbt nong tir nip may thi khong can dau khoang vi
khong c6 hién twong ngung tu nudc trén thanh ong nhur cac may luan nhiét
d6t nong tir day dng. Li tam nhe dé tap trung dich phan tng.

3) Thyc hién phan ing PCR nhu théng thuong trong khoang 30 - 35 chu
ky luan nhiét. Chi y sau chu ky cudi nén d€ nhiét d¢ 72 °C trong 5 phut
cho phan ung tong hop DNA dién ra tot hon.
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Khoéng cin loai bo cac thanh phan chua phan tmg.

5) Xac dinh ndéng d6 ctia DIG-dUTP bang cach sir dung mot pha lodng
mau do vira dugc diéu ché bén canh miu do DIG-dUTP chuén, nhé 1én
mang (nylon hodc nitrocellulose), ¢ dinh béng cach chiéu tir ngoai (UV-
crosslinking, hang BioRad...), ngam rura (bang dung dich A), phong bé bé
mit chua tiép xuc (bang dung dich B: blocking buffer), cho tiép xtc voi
khang thé (conjugate) dic hiéu DIG, rira bo cac yéu td khong phan tmg va
ngam trong dung dich phat hién (béng detection buffer), hién mau (ca mau
thir 1an mau chuan) dé wéc tinh nong do. Bao quan & —20 °C.

Dung dich A chira 100 mM maleic acid, 150 mM NaCl va
3% Tween-20 (v/v). Khir trung bang loc. Cat ¢ 4 °C.

Dung dich B chtta 100 mM maleic acid, 150 mM NacCl va
1% w/v héa chit phong bé (blocking reagent - Roche Molecular
Biochemicals #1096 176). Trudc tién tron hai chat dau, chinh pH
dén 7,5 bang NaOH 0,1N. Hip cao ap tiét tring. Chd ngudi thi cho
thém blocking reagent 10x. Bado quan & 4 °C.
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V. Diéu ché RNA

Viéc diéu ché RNA tir td chic hodc tr laa céy té bao dong vat 1a
nhirng thao tac khong thé thiéu ddi véi Northern blot hybridization va ché
tac thu vién DNA b6 sung (¢cDNA liabrary). Tuy nhién, do RNA rit d& bi
RNase phan giai nén can c6 nhimng cht ¥ hon so véi diéu ché DNA. Cac
chat e ché RNase thai ngudi ciing nhu cac loai chét (e ché nhu td hop
vanadyl (vanadyl complex) khong hoan toan trc ché duoc tac dung cua
RNase. Do do, diém can chu y khi diéu ché RNA 14 sau khi trich xuit to
chtrc can phai cho thém guanidine thiocyanate va phenol vao ngay dé 1am
bién tinh RNase khong dé cho RNase c6 thoi gian kip tac dung. Trong
trudng hop mau duge bao quan dong lanh ciing can cat t6 chirc thanh céac
manh khoang 1 g va cho vao nito long dé dong két rdi bao quan & —80 °C.
Dé tranh RNase giy nhlem vao tay va dung cu phai chu y deo gang tay
(loai dung mot 1an, néu nghi nhidm can thay ngay), dung cu thuy tinh can
nung & 200 °C trong 4 gid, nhiing dung cu khac khong thé xir 1y nhiét
duoc thi ngdm vao dung dich nudc 6xy gia (H,0,) 5% rdi rira sach bang
nudc cat hodc 13 ngdm mot dém trong dung dich diethyl pyrocarbonate
(ethoxyformic anhydride) 0,1% qua dém roi hip cao 4p tiét tring. Cac dich
khong thé hap cao ap thi loc qua loc 0,22 hodc 0,45 pm. Trong ngay lam
viéc diéu ché RNA can chi ¥ khong 1am nhiing thi nghiém khéc dé tranh 6
nhiém RNase.

1. Phwong phap guanidine thiocyanate

1) Nghién ltra khoang 1 - 3 g t6 chirc hodc 2 - 4x10° té bao lira cdy trong
dung dich guanidine thiocyanate 5,5M (GTC 5,5M). Néu 1a lira ciy té bao
don 16p thi rira bang dung dich PBS(-) mdt s6 1an 16i cho GTC 5,5M truc
tiép vao dia Petri 0 lira cay. Chi cén tron k¥ 1a 6 thé 1am v& té bao. Néu
t6 chtrc 1a gan chi can ding nghlen cdi thuy tinh (Teflon glass) cting co thé
nghlen nat d& dang, nhung to chic 1a co thi néu khong sir dung may
nghién Polytron thi kho nghién nat. Du trudng hop nao di nira thi ciing can
lam nhanh.

Dung dich guanidine thiocyanate 5,5M (GTC 5,5M) chtra
GTC 5,5M, sodium citrate 15mM va sarkosyl 0,5%, diéu chinh pH
bé“mg NaOH dén 7,0 rdi loc qua loc, trude khi dung cho thém 2-
mercaptoethanol cho dat dén 0,2 M. (Chu y néu lugng GTC 5,5M it
hon t chirc thi c6 thé ty 1¢ thu hdi RNA giam).

Dung dich PBS(-) (dung dich mudi dém phosphate) dugc
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ché bing cach hoa tan 8,0 g (0,137 M) NaCl, 0,2 g (2,68 mM) KCl,
0,2 g (1,47 mM) KH,PO, va 0,2 g (8,06 mM) Na,HPO,.7H,0 vao 1
lit nude cat, hap cao ap tiét trung.

2) Cho dich nghién vao syringe 50 ml c6 gan kim tiém c¢& 18, bom cho
dich nghién di qua lam cat dit DNA mét cach co gidi, lam gidm do nhdt
cta dich. (C6 thé ding hai bom tiém dau ndi qua mot kim hai goc dé bom
tir bom tiém nay sang bom tiém khac va nguoc lai nhiéu lan).

3) Cho dung dich CsTFA-EDTA 0,IM (ty trong 1,51) vao éng li tam siéu
téc (RPS-25 hoic RPS-27 cua Hitachi, chang han) da tiét tring bang hép
cao ap cho dén ntra 6ng, tai mau nguyén liéu 1én rdi quay li tim 23.000
v/ph & 15 °C trong 24 gid, RNA s& dong & day 6ng con DNA va protein
con lai trong dung dich.
Dung dich CSTFA-EDTA 0,1IM gém CsTFA (cesium
triflouracetate) va dung dich EDTA (pH 8,0) 0,25M, thém nudc
cho dén ty trong 1,51.

4) Dung pipet dau dai hat bo hét 16p dich chita DNA, protein... & trén. Néu
¢ duoi con sot 16p CsTFA thi 1on ngugc dé bo hét phén dich. bat nguoc
ong 1én gidy thim hay khan gidy 5 phut cho chay hét dich. Lay gidy thim
(Kimwipe) lau nhe phan trong long dng cho hoan toan hét dich sot trong
thanh ong. Lat ong lai khi khong con thdy dong dich chay nguoc vé day
ong.

5) Hoa tan cén (RNA) trong 4 ml GTC 4M (GTC 5,5M pha v6i nude cat
cho dugc GTC 4M). Nén cho GTC tir tir, mdi 1an 1 ml, rdi chuyén qua dng
m&i (Falcon 2059 chang han, cho tién li tdm). RNA trd nén ngung tu va
kho hoa tan nhung sau khi hit chuyén néu tron xoay manh s& tan. Quay li
tam 10.000 v/ph trong 10 phut dé loai bo tap chat, hat lay dich mit cho
sang 6ng mai. Cho vao dich nay 100 pl citric acid 1M (da qua loc) roi
thém 3 ml ethanol, dé & —20 °C trong 3 gio.

6) Quay li tim 10.000 v/ph trong 20 phut, d6 bé nudc mat. Hoa tan cin
trong 3 ml TE, lai quay li tim 10.000 v/ph trong 10 phut hat 1y nudc mit
chuyén sang dng khac (loai bo tap chat). Thém vao nudc mat 0,3 ml NaCl
2M va 6 ml ethanol, rdi dé két tiia & —20 °C.

2. Phwong phap phenol nong

Pé thyc hién lai Northern va tao thu vién ¢cDNA... phuong phap
guanidine thiocyanate néu trén giup diéu ché dugc luong 16n RNA thudn
khiét cao (it tap chat) 1a rat can thiét, nhung trong truong hop c6 mot
lugng nho té bao va phai diéu ché d@)ng thoi nhiéu loai RNA thi phuong
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phap phenol nong (hot phenol method) 1a rét tién loi.

1) Cao lira cy té bao tir 2 - 3 dia Petri nu6i cdy, cho vao dng rdi rira bang
dung dich TNE, sau d6 huyén phu hoa trong TNE.

2) Thém vao 0,5 ml SDS 10%, cho phenol da lam nong dén 65 °C rdi dé &
65 °C trong 15 phut thinh thoang khuay manh, sau d6 déo tron & nhiét do
phong thém 10 phut.

3) Quay li tim 3.000 v/ph trong 10 phat, 1y phan nudc.

4) Chiét xuat bang phenol 2 lan, bang chloroform 1 lan, két tia bang
ethanol.

5) Hoa tan tua trong 300 pl dung dich chira Tris-HCI (pH 7,5) 10mM va
MgCl, 10mM.

6) Thém vao 140 don vi DNase (RNase-free, hang Takara, BioRad...), dé
phan tmg ¢ 4 °C trong 3 gio.

7) Chiét xuat béng‘ phenol-chloroform (1:1), két tha bang ethanol, trang
bang ethanol 70% roi pha TE dé c6 nong d¢ thich hop.
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VI. Ché thur vién DNA bo sung (cDNA library)

Viéc ché thu vién cDNA (DNA b sung, hay DNA tuong bo) khac
nhau phu thugc vao nhiéu yéu t6: muc dich ché, ngudn mRNA tir loai té
bao va td chuc gi, loai vector sitr dung va phuong phap ché tic. Viéc st
dung té bao to chirc c6 nhiéu mRNA dich 1a duong nhién, trong trudng
hop té bao t6 chire chi chira it mRNA dich thi viéc phan doan theo phén tir
luong trong mat do duong va viée gay cam tng té bao bang hormone hoic
hoa chit 1a viéc can thiét. Do d6, khac voi thu vién bd gen (genomic
library) trong nhiéu trudng hop khéng thé sir dung nhitng thu vién cDNA
do ngudi khac ché tac cling nhu thu vién ¢cDNA dugc ban ¢ thi truong
(gitra cac phong hay co quan nghién cuu).

Vi¢e sang loc ciing khac biét phu thudc vao loai vector duge su
dung. Co thé 14y DNA lam mAu do. Trong trudng hop ché tic miu do
DNA tong hop can dwa vao trinh ty amino acid ctia protein da biét hoic da
¢ sdn mau do DNA c6 d6 twong dong cao (voi trinh ti nucleotide muc
tiéu) va lai chic chin véi cDNA dich... Véi nhimg truong hop nhu vay,
cac phage vector nhu Agt 10, Agt 11, plasmid vector nhu pBR, pUC...
thuong duoc su dung. Trong truong hO’p néu protein dich dd c¢6 san khang
thé ddc hiéu thi ta co thé sang loc san pham biéu hién gen d di nap trong
E. coli bang mau do 1a khang thé. Phage vector va plasmid vector vé cin
ban khong c6 khac biét 16n nhung phage vector dé sang loc hon.

Hon nita, v&i phuong phép tong hop ¢cDNA thi sau khi tong hop
soi DNA thir nhit ciing c6 hang loat phuong phap st dung hairpin loop
(vong kep toc) dé tong hop soi DNA thir hai nhu phwong phap Land & CS,
Gubler & Hoffman, Okayama & Berg... Trong do, phuong phap Gubler &
Hoffman don gian nhat, it gap that bai va c6 thé tong hop dugc cDNA kha
dai (khoang 5 kb). Phuong phap Okayama & Berg dé thu dugc cDNA toan
d6 dai nhung can nhiéu cong suc. Dudi ddy trinh bay phuong phép
Okayama & Berg.

1. Piéu ché RNA-polyA nho cot cellulose gin d(T)
1.1. Ché tac cot gel

1) Lay mot 6ng hut Pasteur nhét mot it bong thuy tinh vao trong chd that
101 nung tiét trung hodc nhet bong tay dau md& roi hip cao ap tiét trung.
Chii y dimg nhét bong quéa chat ¢é dong chay qua khong bi trd ngai nhung
cling dirng qua 10ng co thé lam chay gel.
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2) Can 0,5 g bot Oligo(dT) cellulose (Pharmacia type 7, ching han), ngdm
vao nudc cét cho truong déu (0,5 g thanh 1,5 ml).

3) Tai vao cot 1,5 ml gel. De tranh dong chay qua cham co thé cho trudc
mot it Sephadex G-50 thi tot hon.

4) Rira bang may ml dung dich NaOH 0, 1N.
5) Rira bang dung dich dém dung xudt, kiém tra pH dich thodt ra bing gidy
do pH cho dén khi dich thoat ra c6 phan tng trung tinh.
Dung dich dém dung xuét chira Tris-HCI (pH 7,5) 10mM,
EDTA 1mM va SDS 0,1%, hap cao ap ti¢t trung.
6) Can bang cot bang may ml dung dich dém NaCl 0,5M.
Dung dich dém NaCl 0,5 M chtra 10 mM Tris-HCI (pH

7,5), 0,5 M NaCl, 1 mM EDTA va 0,1% SDS, hép cao ap tiét
trung.

1.2. Sic ky cdt (column chromatography)

1) Hoa tan RNA da ké‘g tia bang ethanol trong dung dich dung xuét (néu
trén) sao cho dat dén noéng do khoang 1 mg/ml. Thém lugng twong duong
dung dich dém NaCl IM. Lam nhu vy nong d¢ mudi NaCl s€ 1a 0,5M.

Dung dich dém NaCl 1M chua Tris-HCI (pH 7,5) 10mM,
NaCl 1,0M, EDTA 1mM va SDS 0,1%, hap cao ép tiét trung.

2) Bé ¢ 65 °C trong 5 phit ri ha nhiét nhanh trong nude da. Quay li tam
(3.000 v/ph trong 5 phut) loai bo tap chat khong tan, thu nudc mat.

3) Tai dung dich RNA vao c4t. Khi d6 1 ml Oligo(dT) s& xu ly dugc
khoang 10 mg RNA. Chu y khi nhiét d6 thap SDS c6 thé tach khéi dung
dich.

4) Tai dich thoat qua 1an dau 1én gel lan nita.

5) Rura cot bang mot s6 1an luqng dung dich dém NaCl 0,5M cho dén khi
dich thoat ra tir cdt c6 OD,6 ha thap.

6) Lai rira cot bang mot sd lan luong dung dich ¢ém NaCl 0,1M cho dén
khi dich thoat ra ttr cot c6 ODqg ha thap.

7) Dung xuét bang dung dich dung xuét (néu trén) thu timg phin doan
khoang 500 pl. Kiém tra OD,e dé thu thap cac ong c6 do hap thu dinh.
Néu khong kiém tra OD thi ¢6 thé thu timg lwong nho 1 - 5 pl dich dung
xuét pha thém 20 pl ethidium bromide (1 pg/ml) rdi nho 1én gidy chat déo
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mong Saran wrap, chiéu tir ngoai tir phia dudi dé kiém tra RNA (néu co,
RNA s€ phat huynh quang da cam).
8) Thém 1/10 thé tich sodium acetate (pH 5,1) va hai lan lugng ethanol
cho ket tua & —20 °C.
9) Néu can tinh ché poly(A)'RNA thi lip lai cic budc tir budc tai
Oligo(dT) cellulose.
1.3. Phuc hdi cot
1) Rira cot bang may ml NaOH 0,1N.
2) Rira bang may ml dung dich dung xuét cho dén khi dich thoat ra c6
phan ng trung tinh.
3) Can bang cot bang dung dich dém NaCl 0,5M.
4) Néu can bao quan ldu thi sau khi tai cot, cho cot ddy nu6c ct pha
sodium azide 0,02% hodc dung dich dém dung xuat chira sodium azide
(NaN;), nuat kin hai dau bang parafilm, cat ¢ 4 °C.
2. Phén doan nho li tim chénh léch nong dp saccharose
1) Lay 6ng i tdm siéu tbc, Hitachi 13 PA chang han, ngam trong dung
dich diethyl pyrocarbonate 1% & 37 °C qua dém, hap cao ap tiét tring, dé
kho. Cho vao d6 dung dich dwong chénh léch mat do tu 5, 10, 15 va 20%
(hodc 5 ~ 30%).
Dung dich duong chénh 1éch mét d chira saccharose 5%

(va 10, 15, 20 va 30%, theo khoi lugng/thé tich), Tris-HCI (pH 7.5)

10mM, EDTA 1mM va SDS 0,1%, hap cao ap tiét trung.
2) Lap ong chua dich dudng chénh 1éch mat d§ vao rotor rdi lip vao may
ha nhiét do xubng mirc nhiét lam viéc cua may la 15 °C trong 2 gio cho
can bang nhiét do toan hé thong li tam.
3) Hoa tan két tiia do ethanol ctia khoang 100 pg poly(A)'RNA trong 100 -
200 pl nudc cat da tiét trung, thém vao 1/20 lugng SDS 20%.

4) Dun néng 70 °C trong 15 phut sau d6 ha nhanh nhiét d9.

5) Tai mau 1én dudng chénh léch mat do. Bé c6 dau do 16n phén tir luong
(size marker) dong thoi thyc hién véi cic RNA c6 do 16n da biét trude
(ribosome 28S, 18S) trong 6ng khac ciing chira dung dich dudng chénh
léch mat d6 cung loai va ciling dugc 1i tAm dong thoi.

6) Li tam siéu téc (v6i RPS 40 T Hitachi chang han). Li tdm trong 5 - 20%
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duodng vdi véan tdc 40.000 v/ph trong 15 gio & 15 °C thi RNA 18S sa ling
gan tan day ong. Li tdm trong 5 ~ 30% dudng véi van toc 22.000 v/ph
trong 16 gid & 15 °C thi RNA 28S sa lang ¢ tan giita 6ng.

7) Chuyén ting phan doan, mdi phan doan 0,4 ml, sang dng Eppendorf
(dugc khoang 30 phan doan).

8) Thém vao mdi phan doan 40 pl sodium acetate (pH 5,1) 3M va mét
luong ethanol bang hai 1an dung lwong mau (mdi phan doan), dé & —20 °C
trong 1 gid cho két tua, quay li tim 15.000 v/ph trong 10 phit. B bd nudce
mat, thu can.

9) Trang 3 lan bang ethanol 70%. Hoa tan trong nudc vo trung theo nong
do6 thich hop. Bdo quan ¢ —20 °C, néu can de¢ lau.

10) Thyc hién Northern blot hybridization (lai thAm Northern), diéu tra
hoat tinh cua qua trinh phién ma (cho san phdm mRNA), chon phan doan
c6 nong do cao lam mRNA dich dé tong hop cDNA.

3. Tong hop cDNA
3.1. Bién tinh mRNA

1) Hoa tan 5 pg poly(A)'RNA trong 10 pl nude cat roi thém 1 pl
CH;HgOH 100 mM, dé ¢ nhiét 6 phong 10 phut.

2) Thém 2 pl 2-mercaptoethanol 700mM lam v6 hoat CH;HgOH. Sau do
thém khoang 60 don vi chat (rc ché RNase (RNase inhibitor, tir nhau thai
cua nguoi, Takara...), d€ & nhiét do phong 5 phut.

3.2. Tong hop cDNA

1) Thém nude cat vao dung dich sau day cho dii 44 pl: mRNA khoang 15
Ml (5 pg), dung moi téng hop soi thu nhat 5% dam dac 10 M, sodium
pyrophosphate 80 mM 2,5 pl, cac loai NTP (10 mM mbi loai) 5 pl va
méi (primer) tong hop soi thie nhdt 1 mg/ml 5 pl (5 pg).

Dung méi tong hop soi thir nhat 5x chira Tris-HC1 (pH
8,3) 250mM, MgCl, 50mM va KCl 250mM.

Primer tong hop soi thir nhat thuong la oligo(dT)12-16
hodc 14 random hexamer (6-mer). Do random 6-mer c6 thé tong
hop tr gifta sgi mRNA nén kho thu dugc cDNA dai nhu khuon
mRNA nhu méi oligo(dT) 2.

2) Pé kiém tra luong tong hop ciia hai soi can chia d6i lugng trén ra hai
dng (mdi 6ng 22 pl, danh dau 61 va 62; 61 dé kiém tra tong hop soi thir
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nhit, 62 dé kiém tra tong hop soi thtr 2). Cho vao cd hai ong 50 don vi
enzyme phién ngugc (RT: reverse transcriptase), thém vao chi riéng ong
thir nhat 10 pCi [a-*P]dCTP (3.000 Ci/mol). Thém nudc cat vao cd hai
ong cho déu du 25 pl. Cho phan tung & 42 °C trong 2 gio. Khi phan tng két
thic 1y tir ng thi nhat 1 ul dé kiém tra két qua tong hop DNA soi thir
nhat nhu mé ta ¢ phan tiép theo.

3) Cho vao cd hai ong 61 va 62 déu 50 ul dung méi tong hop soi thir hai,
RNase H 2,0 don vi, DNA-polymerase I 100 don vi. Thém vao chi 62 10 u
Ci [a-P]dCTP, rdi thém nudc cho déu du 125 pl, 0 60 phat ¢ 12 °C, sau
do ¢ 22 °C trong 60 phut nita cho phan ting xay ra.

Dung mdi tong hop s¢i thir hai chua Tris-HC1 (pH 7,5)
100mM, MgCl, 50mM, KC1 450mM va BSA 250 mg/ml.
4) Vo6 hoat cac enzyme & 70 °C trong 10 phut.
5) Cho vao cd 61 va 62 déu 10 don vi T4 DNA-polymerase, u 37 °C trong
10 phut.
6) Dimg phan mg bang cach thém vao ca hai 6ng dung dich chira 1,25 pl
SDS 10% va 1,25 pl EDTA 0,25M.
7) Kiém tra phan tng & 6ng thir hai bang cach lay ra thir véi 5 pl.
8) Chiét xuét bang phenol-chloroform (1:1).

9) Thém luong twong duong sodium acetate 4M rdi thém hai 1an thé tich
ethanol so véi tong luong d7é két tia & —70 °C trong 30 phit, quay li tim
10.000 v/ph trong 10 phut dé thu tia DNA.

10) Lai hoa tan tua vao 100 pl TE, chiét xuat phenol-chloroform, két tia
roi rira nhe tia bang ethanol 70%.

3.3. Pinh lwong cDNA tong hop

1) Thém vao dich ¢cDNA thu dugc 20 pg carrier DNA, rdi thém 30 pl
EDTA 0,25M.

2) bat 1én mot t(‘{giéy’chét déo mong (Saran wrap, hdng Dow Chemical
Company) mot mau giay DE 81 (Whatman) ¢d 1 cm % 1 cm, roi nhé 1é€n
gidy tham DE 81 dom 4 pl DNA, say kho ¢ 80 °C c6 quat gi6 cho chong
kho (khoang trong 1 - 2 gi0).

3) Po cudng dd quang Cerenkov bang scintillation counter (gia tri X).

4) Xt ly gidy DE 81 trén bang Na,HPO, 0,5M 6 lan trong 5 phut, rira bang
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nude cat 2 1an moi lan mot phit roi rira lai bang ethanol 2 lan.

5) Lai do cuong do quang Cerenkov bang scintillation counter (gia tri Y).
Y/X 14 lugng cDNA duoc téng hop trong sé DNA tong sb. Gia dinh trong
cDNA cac loai ANTP duogc thu nap mot cach déng déu thi luong cDNA
duogc tong hop 1a 5 pl x 10 mM x Y/X x 350 x 4; trong dé 5 pl 1a tong
lugng dCTP, 350 la phan tir lugng binh quan cua cac ANTP. Thong thuong
khoang 20 - 40% cDNA duoc tong hop tir mRNA.

3.4. Kiém dinh d¢ dai cDNA

1) Cho 0,5 g agarose vao 45 ml nudc cit trong binh tam giac, dun cho
agarose tan chay déu. Pé ngudi rdi cho vao d6 5 ml dung dich NaOH 0,3M
c6 pha EDTA 10mM. Tron déu, dé khuoén dién di ngang rdi dé cho gel
agarose hoa ran.

2) Cho 1 pl dung dich NaOH 0,3M - EDTA 10mM vao 9 pl mau, réi cho
vao d6 2 pl dung dich mau tai mau 6% (chta glycerol 50%, BPB 0,1% va
XC 0,1%). P6 ngap khuon gel agarose bang dung dich dém kiém chua
NaOH 0,03N pha EDTA ImM. Str dung DNA dau khéi luong phan tu
(DNA MW marker) dd dugc gin phong xa nhu cac doan cia DNA A gin
phong xa dugc cat bang Hind III hodc cac doan ciia pBR 322 gin phong xa
duoc cit bang Hind I ciing da dugc xir Iy kiém tuong ty.

3) Sau khi két thuc dién di trong gel, thuc hién ty ky phong xa
(autoradiography) bang cach dit 1én gel mot tim Saran wrap, dua vao
budng t6i rdi ép mot tim film X-quang (nhu Hyperfilm cta héang
Amersham Life Science) 1én do, ép déu bé mat film 1én gel, rira hién hinh
sau 30 - 60 phut.

4) Ciing c6 thé xac dinh d6 16n ctia cDNA bang phuong phap dién di thong
thuong khong xir Iy kiém trong gel agarose pha san ethidium bromide
trong dung dich dém TAE cing véi DNA MW marker binh thuong roi
kiém tra cac bang du6i UV.

3.5. Methyl hoéa vi tri ciit ciia enzyme han ché Eco RI ciia cDNA

Methyl hoa lam cho DNA khong con nhan biét duoc boi enzyme
han ché nén khong bi cac enzyme nay phan cat. Nho vay, trong qua trinh
thi nghiém véi enzyme han ché cac DNA dich van duoc bao ton trong khi
cac DNA khac bi cat doan.

1) Lam kho cDNA di duoc két tiia bang ethanol, hoa tan vao 36 pl nudc
r0i thém vao d6 cac hoa chat sau: 5 pl Tris-HCI 1M (pH 7,5), 1 pul EDTA
50mM, 2 pl BSA (DNase-free) 10 pg/ml va 5 pl S-adenosyl-L-methionine
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(Sigma, Bochringer...) 100uM. Nén pha trudc S-adenosyl-L-methionine
trong sodium acetate 10mM (pH 5,0) ¢ nong d6 100mM réi cat 6 —20 °C,
khi str dung thi pha loang 100 lan.

2) Thém vao dng 20 don vi (1 pl) Eco RI methylase (Boehringer...) cho
phan img ¢ 37 °C trong 60 phut.

3) Chiét xuét bang phenol-chloroform (1:1).

4) Thém 2,5 pl NaCl 5M va 150 pl ethanol, dé & —80 °C cho két tia, quay

li tam thu tua, rira nhe b?lqg ethanol 70%, lam kho (nén dung may c6 dac
bang chan khong dé tang toc do 1am kho).

3.6. Gin doan ndi Eco RI (Eco RI linker)

Céc phan tir cDNA c6 ddu bang, vi vay can co thao tic bién doi
thanh dau dinh phu hop v6i dau dinh cua vector. Do vector trong céac thi
nghiém dugc gidi thi€u ¢ day dugc cit mo vong bdi Eco RI nén viéce ndi
thém & hai ddu cDNA hai manh DNA nbi (linker DNA dic hiéu Eco RI)
dé enzyme nay co thé nhan biét va phén cit tao nén dau dinh tuong tmg la
can thiét.

Hoa tan cDNA trong 5,4 ul nudc cat, roi tron vao hdn hop sau day:
0,8 Yl dung dich dém ligation 10%, 1 Wl linker (da phosphoryl hoa, 500
ng/ml) va 0,8 ul (200 don vi) T4 DNA ligase (Takara...), r6i i & 4 °C dé
cho phan tmg lién két (ligation) xay ra.

Dung dich dém ligation 10x chtra Tris-HCI (pH 7.5)
100mM, MgCl, 100mM, DTT 100mM va ATP 10mM.
3.7. Cit bing Eco RI

Phan cit DNA béng enzyme Eco RI nham tao dép dinh cho cac
cDNA tao kha nang lién két véi dau dinh cia plasmid da cat bang enzyme
nay.

1) Pua dng ligation néu trén t & 65 °C 20 phut 1am vo hoat ligase.

2) Thém vao 20 pl dung dich dém Eco RI 10x va 5 pl (50 don vi) Eco RI
roi thém nude cit cho du 200 i, tiéu hoa & 37 °C trong 4 gid.

3) Chiét xuat bang phenol-chloroform (1:1) rdi két tiia bang cach thém 10
il NaCl 5M va 500 pl ethanol rdi 1i tAm thu tiia va rira tia trong ethanol
70%, 1am kho.
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3.8. Loc bing gel

1) Cho vao mot dau pipet 2 ml (loai dng nhya dung mot 1an) rdi cho vao
do khoang 3 ml Sepharose CL-44 B cho dén gan miéng pipet.

2) Can bang cot bang TE chira 0,4 M NaCl.
3) Hoa tan tia cDNA da ti€u hoa néu trén vao 50 pl TE, tai 1€n cot gel.

4) Dung xuat bang dung dich dém dung xudt (néu ¢ 1.1.), thu timg phéan
doan 100 pl, u6c khoang sau 1 ml thi cDNA s& luu xudt khoi cot.

Dung dich dém dung xuét chira Tris-HCI (pH 7,5) 10mM,
EDTA ImM va SDS 0,1%, hap cao ap ti¢t trung.

5) bién di cac phan doan dé xac dinh d6 lon phan ti, lam kho gel va cho
tu ky hodc quan sat dudi UV gel da nhuo¢m ethidium bromide (bén canh
DNA MW marker).

6) Chon cac phan doan chttra cDNA c¢6 d¢ 16n thich hop.
3.9. T6 hop vao vector

1) Xac dinh trudc khéi lwong phan tir cia cDNA. Lam phan tng t6 hop
vao vector trong 3 ong. Tron 1 ug DNA Agt 10 hodc Agt 11 gan dau dinh
(arm-DNA Agt 10, arm-DNA Agt 11) véi mot lugng cDNA trong mdi dng
sao cho ty 1& theo mol gitra vector va cDNA 1a 2:1, 1:1 va 1:2 (dé ting kha
ning t6 hop dung). Tron déu rdi két tia bang ethanol.

2) Hoa tan tia vao 4 pl nude cat thém 0,5 pl dung dich dém ligation 10x
va 150 don vi ligase (0,5 pl). U & 12 °C dé két ndi xay ra.

3) Kiém tra lién két bang cach lay 0,5 pl dich phan tng cho dién di trong
agarose gel 0,8% rdi cho tu ky phong xa. Néu cDNA di t6 hop dang véi
vector thi s& thdy du6i bing DNA & trén vi tri ctia arm-DNA (DNA di to
hop ¢ khdi luong phan tir bang tong khéi lwong phén tir ciia arm-DNA va
cDNA con so6t lai).
3.10. in vitro packaging (Iip rap phage trong ong nghiém)

Phuong phap in vitro packaging dua ¢cDNA dd két ndi dau dinh
(nhd c6 arm-DNA) vé6i dau dinh caia DNA phage vector vao vo phage.
Dich vé phage (packaging extract, gdm Sonic Extract (SE) va Freeze
Thaw Lisate (FTL)) c6 thé mua tir cdc hang (nhu Amersham Life Science,
Stratagene... ¢6 thé hy vong dat 1 - 10x10° pfu cho mdi pg DNA).

1) Lay SE va FTL khéi tu lanh sau —80 °C va cho tan & nhiét d6 nudc da.
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Cho vao SE tat ca 4 pl dich két qua phan tng t6 hop néu & budc trén.
(Thyc hién ddi voi cé ba ty 1& t0 hop). Tron nhe cho déu, thém 15 ul, lai
tron déu.

2) U ¢ nhiét d6 phong 90 - 120 phut cho phan tmg xay ra.

3) Thém vao cac 6ng 500 pl SM, thém méy giot chloroform, tron déu roi
bao quan 4 °C.

4) Cay khoang 1 - 5 pl tur mdi dich trén 1én bé mat moi truong thach c6 lta
ciy vi khuan ky cha dé kiém tra hiéu qua packaging.

4. Sang loc thw vign cDNA trong Agt 10 nho méu do DNA tong hop
4.1. Lwa chon miu do

Mau do 13 phuong tién dé nhan biét san phdm can cd (san phim
dich). Néu trinh ty amino acid cta protein di biét 1a kha dai (hodc da biét
toan bd) thi chon nhiing doan giau Met, Trp roi sau do la Tyr, Cys, His,
Glu, Gln, Asn, Asp, Lys, Phe va Arg. Khi khong tim thiy doan c6 codon
mot nghia thi ¢ thé chon tat ca moi kha nang co thé c6 cua trinh tu
nucleotide suy dlen dé tong hop modi oligonucleotide, hodc 1a chi chon
nhitng codon ¢é tan sudt xudt hién cao (mg voi loai sinh vat) dé quyét
dinh chon trinh ty nucleotide mdi can tong hop. Ciing c6 thé iy base thu
ba cua cac codon la inosinic acid.

C6 thé tong hop mau do dua theo trinh ty nucleotide cua codon
nhung v6i Northern hybridization thi can tong hop mau do theo trinh ty b6
sung. P dai cia mau do nén vuot qué 16 base.

‘T(A)t hon la nén téng hop ca hai mau do theo trinh tur amino acid cua
vung gan dau amino (-NH,) lan dau carboxyl (-COOH), néu c¢6 thé.

4.2. D4nh diu miu do

Mau do c6 thé dénh’déu phong xa nhu trinh bay dudi day hodc
phuong phép phi phong xa gan DIG-dUTP (tham khao muc 5. Chuong 2).
1) Hoa khoang 50 pg DNA mau do, 5 l dung dich dém phosphate héa 5 %
va [PP]ATP 30 - 50 pCi. Thém nude cat cho du 50 pl, o & 37 °C trong 1 -
2 gio.

Dung dich dém phosphate hoéa (5x chtra Tris-HC1 (pH

7,6) 0,66M, ATP 10mM, spermidine 10mM, MgCl, 100mM va

DTT 150mM.

2) Thém EDTA 0,5 M 50 ng va 2 pl carrier RNA (10 mg/ml, chiét tir nAm
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men...) chiét xuat bang phenol-chloroform réi loc qua cot Sephadex G-25.
4.3. Nhiém phage vao vi khuin E. coli va ciy trai dia

1) Hoa vao dung dich phage thu vién (library phage) Agt 10 chira 2 - 5x10*
pfu, 400 pl SM va 400 pl E. coli da ciy qua dém, & 15 phut & 37 °C, sau
d6 thém vao 9 ml NZYME-agarose 0,7% (da hap cao ap tiét tring va 0 &
50 °C) r6i trai déu 1én mat dia moi trudng NZYME-agarose 1,5%.

2) U ¢ 37 °C qua dém (khoang 12 - 16 gio, khong u qua 1au lam plaque
qua to).

4.4. Co dinh DNA 1&én mang

1) Khi thay plaque thi lam lanh cic dia méi truong & 4 °C (khoang 30
phut), sau do dat 1én bé mat moi truong dia mot tam mang nitrocellulose
(Milipore, S & S... hodc mang nylon) di danh s (bang bt bi) twong g
v6i s6 danh trén dia mot cach nhe nhang sao cho khong khi khong con sét
dudi mang dé cac plaque tiép xtc tot v6i bé mat mang. Dé yén 3 phut.

2) Dung kim tiém dénh dau vi tri cia mang so v&i mit dia (Choc thing
xuyén cd mang lan agarose).

3) L4y mang ra lam khé tu nhién (khoang 5 - 7 phut).

4) bat mang (sao cho cac plaque huéng 1én trén) lan lwot & trén céac 16p
gidy thim di ngdm déu cac dung dich sau: 1) NaOH 0,5M va NaCl 1,5M
trong khoang 30 - 60 gidy, 2) Tris-HCI (pH 7,5) 0,5M va NaCl 1,5M trong
3 - 5 phat, va 3) SSC 2x trong 3 - 5 phuat. Do sau khi xtr Iy dung dich thu
nhat (trén gidy thim) té bao di phan giai va DNA bién tinh di ¢ dinh kha
t6t 1én mang nén cac dung dich thi hai va thi ba co thé xir Iy truc tiép
bang cach dit mang vao mot khay nho c6 sin luong nhé cia mot trong hai
dung dich do.

5) Lam kho & 80 °C trong 1 - 2 gio. C6 thé lam kho mot dém & nhiét do
phong hoac 60 °C nhung nén lam khé cang nhanh cang t6t dé tranh DNA
mot so1 phan gidi dan trong qué trinh lam kho.

4.5. Hybridization

1) Ngam mang nitrocellulose trong dung dich SSC 6x rdi ngdm sang dung
dich SSC 6x-Denhardt 1x-SDS 0,5%, lai tién khoi (prehybridize) ¢ nhiét
d6 u thich hop véi do dai ctia miu do. Néu miu do dai 17 base can u &
khoang 37 °C, 20 base thi 37 - 42 °C, 56 base thi khoang 50 °C, mau do dai
hon ¢6 thé i ¢ 65 °C.
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2) Thyc hién hybridization trong tii chat déo. Cho méang vao giira hai 16p
cua mot manh mang polyethylene da han (bang kep nhiét) mot canh bén,
sau d6 han tiép canh bén con lai r0i cho vao d6 dung dich lai. Véi mang
loc duong kinh 15 cm can cho vao tii 0,3 - 0,4 ml dung dich lai. Sau khi
cho mang va dich vao tui thi han kin mép con lai (luu y khi han: cang it
khong khi sot lai cang tt).

Dung dich lai (hybridization solution) chira Tris-HCI (pH
8,0) 50mM, EDTA 10mM, SDS 0,1%, khoang 2x10° cpm/ml
probe va 50 pg/ml RNA ndm men.

3) U ¢ nhiét do thich hop v6i do dai cia mau do (nhw néu ¢ trén). C6 thé
lac ddo tai lai (d€ trong ong Corning... hodc trong khay) trén may tron dao.
Thyec hién lai trong khoang 15 gio.

4) Pong thoi, trong mot tai khac can thyc hién lai am tinh dé kiém tra
phong xa nén: Ngam mot mang tuong tu nhung chua gan plaque vao dung
dich lai.

4.6. Rira va tu ky phong xa

1) Ly mang lai va mang kiém tra phong xa nén ra khoi tai rdi rira (riéng
nhung clng ché d¢) trong khoang 50 - 100 ml dung dich chira SSC 6% va
SDS 0,1%. Nang dan nhiét d6 cao hon nhiét d6 lai mdi lan 2 °C, dong thoi
kiém tra phong xa mang nén cho dén bao gio hét phong xa thi dung lai.
Nhu vay chic chin khong con ton du cac probe khong dic hiéu trén céac
mang.

2) Lam kho ty nhién hodc kho nhanh ¢ 80 °C c6 quat gi6 trong 1 - 2 gid.
Dit 1én mang mot tam film X- -quang (trong budng téi) khoang 5 gior dén 1
dém (¢ —80 °C thi tot, nhung co thé & 4 °C). Sau d6 rua film dé hién thi.
Khi duoc film nao thi phdi ghi s6 twong g véi sb ciia mang da tu ky.

4.7. Sang loc lai

1) Nél:l thdy co6 film c6 vét den tuong mg voi plaque 1a c6 plaque duong
tinh can tim. Tim lai mang dé c6 két qua duong tinh va dung vi tri dam
kim trudc day dé kiém tra vi tri cua plaque d6 trén mat méi truong
agarose.

2) Dung que tam da tiét trung lay 16p agarose mém canh plaque dwong tinh
roi hoa vao 1 ml SM.

3) Pha huyén dich trén (~100 lan), tron 10 pl dich nay voi 300 pl lra cdy
E. coli kha bién (C600 hfl...) da cay qua dém, thém vao dé 8 ml agarose-



62

NZYM (thach‘phﬁ mat, néng do agarose khoang 0,3 - 0,5%, tan ¢ 50 °C)
roi lang 1én bé mat moi truong 1,5% agarose-NZYM, dé thach phu mat
cung thi u ¢ 37 °C qua dém.

4) Thyc hién lai cac thao tic sang loc (screening) nhu da mo ta d6i voi
sang loc, ¢ trén.

Chu y: Néu sir dung phwong phap DIG-dUTP & danh dau moi
thi sau khi ¢6 dinh DNA 1én mang cac budc lai (1) va phat hién (2) clone
dich duogc tién hanh theo so do sau:

1)
Lai tién Chuén _ Rra trong Rlra trong
kh&i > bi do > Lai > dung dich I > dung dich I1
2
U trong U trong > Uvei U trong
Washing buffer Blocking buffer khang thé Washing buffer
\/
Phat hién < X0 ly béng < U trong
tin hiéu CPD-Star Detecting buffer

1) Véi phuong phap dung chai lai, dat mang kho da gin DNA viao mot
chai hybridization bang thuy tinh (glass hybridization bottle, héng
HyBaid...), sao cho mat mang c6 gan DNA khong ti€p xtic véi mét thuy
tinh.

2) Rot 10 ml Dig Easy Hyb solution vao mét ong 1i tAm bang nhya 15 ml
o1 rot dung dich nay vao chai hybridization. Giir chai nhya lai sé dung lan
nta.

3) Pay kin nip chai hybridization va dit n6 vao 10 lai (hybridization oven,
hang BioRad, HyBaid...). Cho quay nhe (~5 v/ph) trong 1 - 3 gio ¢ 41 °C
dé o déu.

4) Khoang 10 phut trude khi két thuc qua trinh lai tién khoi néu trén, can
chuan bi do: rét 10 ml dung dich do, chang han Dig Easy Hyb (hing
Roche Molecular Biochemicals) vao chai nhya li tim néu ¢ muc trén.
Thém do dé c6 ndng d6 khoang 20 - 25 ng/ml. Nap kin nip chai nhua roi
dit vao trong bé 1 80 °C trong khoang 30 phut dé bién tinh DNA.

5) Sau khi lai tién khoi két thac, 14y chai hybridization ra khoi 16 lai va rot
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b6 hét dung dich lai tién khoi (dung dich nay c6 thé cét giit lai dé dung lan
sau).

6) Thém do da bief:n tinh (néu trén: Dig Easy Hyb) vao chai hybridization,
lap vao 10 lai va dé quay cham ¢ 41 °C qua dém.

7) R6t b dung dich lai vao chai nhya 15 ml (cat & —20 °C khi can dung lai
thi gidi dong, tai st dung duoc 3 - 4 1an nira).

8) Thém 20 ml dung dich rira (washing solution) I vao chai lai, van nap

kin, 1dp vao 10 lai va cho quay véi téc do t6i da trong 15 phut (nhiét do
phong) dé rira.

9) R6t bo hét dung dich rura I bang cach dbc nguoc chai 1én to gidy thAm.
Lap lai bude rira mot 1an nira.

10) Thém 20 ml dung dich rira I 4m & 62 °C, lip vao 10 lai da dat nhiét o
62 °C vao quay cham 15 - 20 phut.

11) R6t b dung dich rira II, 1am hét dung dich nho gidy thim hodc khin
gidy. Lap lai rira bang dung dich rua II mét lan nira.

12) Rét bo dung dich rua II, lam hét dung dich bang cach déc nguoc 1én
mot khan giay.

12) Thém 20 ml dung dich dém rura (washing buffer - buffer A). Lép vao
16 lai ¢ nhiét d¢ phong va quay véi toc do toi da 2 - 5 phut.

13) Rot bo buffer A, r0i thém 10 ml dung dich dém phong bé (blocking
buffer - buffer B). Lap vao 16 cho quay chdm ¢ nhi¢t d¢ phong trong 1 - 3
gio.

15) ROt bo hét dung dich B (virt bo). Dbc miéng chai lai 1én gidy thdm dé
loai bo hét dich.

16) Rot 10 ml dung dich dém B (buffer B) vao mét chai nhya 15 ml roi
thém vao d6 2 pul dung dich ton trir khang thé chdng DIG gan phosphatase
kiém (anti-DIG-alkaline phosphatase stock solution). Tron déu va rot vao

chai lai c6 mang. Nip chai lai va ldp vao 10 lai r6i cho quay véi toc do
cham 30 phut ¢ nhiét do phong.

17) Rot bo hét dung dich khang thé.

18) Rot vao chai lai 20 ml buffer A va cho quay ¢ nhiét d§ phong voi tbc
do to1 da trong 15 phat.

19) Rét bo hét buffer A. Thém vao chai lai 50 ml dung dich phat hién
(detection buffer - buffer C), quay ¢ nhiét do phong 20 phut vdi toc do toi



64

da. Lap lai budc nay mot 1an nira.

20) Chuyén mang sang mot tai chat deo (plastic bag, hdng Roche
Biochemicals, hang Kapak...) bang cach xdc nhe chai cho mang 1én miéng
chai rdi mé nap rét mot nira buffer C vao tai, deo ging tay khong bui va
dung hai dau ngon tay dwa mang sang tii. Luu ¥ mang can sat day tai de
tiét kiém dung dich co chit quang hoa (chemiluminescent substrate) von
dat tién.

21) Rot bo buffer C khoi thi lai, dat tai 1én mot tdm gidy loc Whatman
3MM va dit 1én d6 mot to gidy tham Kimwipe, ép nhe (khong duoc nang
tay vi sé lam ting mau nén) cho dich trong tai thoat ra hét.

22) M6 tai nhe nhang sao cho bé mit mang khong mang DNA van dinh sat
thanh tai. Thém 1 ml dung dich CDP-Star (CDP-Star solution) thanh dong
doc theo thanh tii (khong dua tryc tiép 1én mang). Dat thi 1én mot to gidy
Whatman 3MM sao cho bé chira DNA ¢ trén va ép nhe thanh tai (véi gidy
Kimwipe) cho dung dich phan b6 déu trén bé mit cua mang mot cach chic
chan. Luu y khong ép manh tranh dé lai ddu ép khi hién thi do trén film.
Bing mot to Kimwipe ép nhe thi lai cho CDP-Star thoat hét ra ngoai sao
cho khéng con dich thira trén bé mat mang (trong gdc tai c¢6 thé van con it
dich). Han kin ti bang mot duong han nhiét.

23) bat mot tam film X-quang (trong t6i) 1én tai lai sao cho bé mat nhil
ctia film ndm vé phia tii (nén dé tai san trong mot hop film X- -quang), giir
0 nhi¢t d6 phong 10 - 15 phut. Thoi gian boc 16 nay co thé kéo dai dén 12
gio. Rura film X-quang dé hién vi tri do. Chu y rang phat xa CDP-Star
manh nhit sau khoang 20 - 30 phut xur 1y va kéo dai dén hon 24 gio vi vy
6 thé 1ap lai viéc boc 10 mot s6 tAm film néu can thiét.

5. Sang loc thuw vign cDNA trong Agt 10 nho méu do DNA di dong héa
5.1. Phén li va tinh ché miu do

Dung DNA da dong hoa (dé clone hoa) thuong can doan DNA dai
hon 100 base va dic biét 1a can tranh su tap nhiém véi vector cling nhu vi
khuan chu. Dé dugc didu d6 nén cit DNA dich bang enzyme han ché roi
dién di trén agarose gel dé kiém tra.

5.2. Panh diu miu do
Panh diu (bang phuong phap nick-translation hodc multiprime)

khodng 0,1 - 0,25 pug DNA sur dung 20 - 40 uCi [a-**P]ATP. M&i lan duoc
khoang 10 - 30x10° cpm. Bao quan mau do ¢ —20 °C.
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5.3. Nhiém va cdy trii dia
Nhu muc 4.3. néu trén.
5.4. Co dinh DNA
Nhu muc 4.4. néu trén.
5.5. Lai (hybridization)

Cac budc lai twong tu cac budce da trinh bay ¢ myc 4.5., nhiét d6 lai
va rua la 65 °C. Rtra 2 lan trong dung dich chira SSC 0,1x va SDS 0.1%
trong 30 phut. Ty ky phong xa nhu trinh bay muc trén.

5.6. Sang loc lai

Khi c6 plaque duong tinh thi thyc hién cac budc sang loc lai nhu
trinh bay ¢ muc 4.7.

6. Sang loc thu vién cDNA trong Agt 11 nhé méu do khdng thé

Pua ¢cDNA vao vi tri ciia Eco RI ctia vector Agt 11 13 vi tri k& bén
gen lacZ vé phia dau 3' cho nén néu hudng cua khung doc (reading frame)
thich hop thi san pham protein dung hop véi B-galactosidase s& dugc tong
hop (xé4c suit tinh toan khoang 1/6). Protein dung hop duoc tong hop s&
tap trung trong té bao vi khuan E. coli chi1, néu tai vi khuan nay 1én mang
(nitrocellulose hodc nylon) rdi pha v& vi khuan tao dém tham (blot) va cho
két hop v6i khang thé ddc hiéu voi protein dich sau khi rira va lai cho t6
hop nay két hop v6i khang thé danh diu (enzyme, phong xa ('*I)) thi c6
thé phat hién dugc protein dich.

6.1. Cam nhiém va cay trai dia

1) Nudi ciy trudc mot ngay chung E. coli (1090 chang han) bang moi
truong NZYM chtra 0,2% maltose.

2) Thém 0,2 ml E. coli 1090 d3 ciy qua dém vao 0,1 ml dung dich SM
chtra thu vién trong Agt 11 (chira khoang 2 - 10x10* plaque), u 15 phat &
37 °C.

3) Thém luong trén vao khoang 10 ml NZYM-agarose mém rdi trang 1én
moi trudng thach dudng kinh 15 cm da duge lam 4m & 37 °C. Hong ¢ 37 °
C (trong budng vo trung) cho rao thach roi u & 42 °C trong 3 - 4 gio
(phage Agt 11 tao plaque rat som, sau 3 - 4 gid). Mdi truong mém agarose
duoc ché béng cach lam tan 0,7% agarose trong moi truong NZYM, tiét
trung roi dé ngudi ¢ 50 °C.
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6.2. Chuyén thim protein (protein blotting)

1) Lay mot mang loc nitrocellulose (hodc mang nylon) dd hip cao ap tiét
tring, lam wét bang dung dich IPTG (isopropyl thiogalactoside, hing
Sigma...) 10mM, hong cho khong con dich chay khoi mang (c6 thé thAm
vao khin gidy) roi danh ddu (bang but chi, khdng dwoc ding bit bi dé
tranh nham 13n khi phat mau bang peroxidase & cac budc sau) twong tng
v6i s6 clia dia moi truong.

2) Pat mang c6 sd twong ung 1én bé mit moi trudng dia da hinh thanh
plaque, 1 & 37 °C trong 3,5 giod. Dung kim tiém choc thiing mang 1n thach
moi truong dé danh dau vi tri. Khi can chuyén thim 1én hai mang thi lay
mang tho nhét ra roi dat 1én moi truong mang tha hai, ddm kim danh dAu,
10i 0 v6i thoi gian va nhiét do tuong tu.

3) Liy mang khoi moi trudng, trang nhe trong dung dich TBST khoang 1
phut.

Dung dich TBST chta Tris-HCI1 (pH 7,9) 50mM, NaCl
150mM va Tween-20 0,05%.

4) U mang trong TBST chita 20% huyét thanh bé 30 phut & 37 °C. Ciing
c6 thé thay huyét thanh bé (FCS) bang albumin huy€t thanh bé (BSA),
huyét thanh ngua, gelatin hoac sira da loai bo (skim milk).

6.3. U v6i miu do khang thé

St dung phuong phap nay dé sang loc thi két qua phu thudc nhiéu
vao chit luong khang thé. Co thé dung khing huyét thanh nhung dung
khang thé don dong ciing tot. Khang thé phai ¢ hiéu gia cao. Thém vao
d6, trong nhiéu truong hop néu khong duoc tinh ché qua cot sic ky hap
phu thi cac khang the déc hi¢u E. coli (chu) tao nén duong tinh gia. Do do6
trude khi sang loc can sac ky loai b cac khang thé khong mong muén nay
khoi khang huyét thanh can st dung.

1) Chon d6 pha loang thich hop: chuyén tham khoang 1 ng khang nguyén
1én mang loc (nitrocellulose hay nylon) cho tiép xuc (nhod 1én mang) huyét
thanh c¢6 d¢ pha lodng dan tir 200 - 1.000 lan trong TBS pha 20% huyét
thanh bé. Str dung ndng do pha co ty sb signal/background cao nht.

2) Loai bo khang thé dic hiéu E. coli: Tap trung té bao vi khuan E. coli
chung Y-1090 tir 500 ml lra cdy qua dém, tron déu vao 20 ml nude cét, xir
1y trong 5 - 10 phut & 100 °C, quay li tim 10.000 v/ph thu ldy nudc mat.
Tron 1 ml dich mat nay véi 100 ml khang thé, dé 2 gid ¢ 4 °C, quay li tdm
10.000 v/ph trong 15 phit, thu nudc mat dé thuc hién sang loc. Ciing ¢6
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thé lay dich dung gidi E. coli pha thém cho dugc NaHCO; (pH 9,0) 0,1M
va NaCl 0,5M roi ¢6 dinh vao ¢t Sepharose 4 B (hang Pharmacia) da hoat
héa bang CNBr r6i dung dé xu 1y (loc) khang the.

3) U mang (c6 dom tham) 1 gio & nhiét do phong trong dung dich TBST-
FCS 20%. Néu u 10 tam mang thi can khoang 50 ml (FCS: fetal calf serum
- huyét thanh bé). C6 thé u trong dia Petri, khi 0 can tron dao nhe.

4) Rua 371§n bang khoang 100 ml TBST mdi lan 3 phut dé loai bo nhimng
khéang thé va protein khong két hop dac hiéu.

5) U véi khang thé danh déu (khang thé thtr hai, hay conjugate ddc hi¢u
v6i y-globulin loai dong vat di cho khang huyét thanh - tirc cho khang thé
thir nhét) (c6 thé mua tir nhiéu hing nhu Miles, BioRad...). Trudc tién pha
lodng conjugate theo ndong do chi dinh cta nha san xuét (pha lodng 1.000
lan), can pha khoang 50 ml. Ciing c6 thé sir dung conjugate danh diu
phong xa bang '*’I (trong thanh phan protein A lién két voi khang thé).

6) Rira bing khoang 100 ml TBS 3 1an moi lan 3 phat, lai rira bang 100 ml
TBST 10 phut va sau d6 bang TBS ciling 10 phat. Néu dung conjugate
phong xa thi thuc hién tu ky phong xa (autoradiography).

7) Ngam mang loc vao dung dich co chit ctia enzyme twong (mg da gin
trén conjugate (vi du, TMB hodc 5-aminosalicylic acid voi HRPO hay
horse radish peroxidase). Néu 10 mang can 50 ‘ml. Thoi gian ngdm khoang
20 - 40 phut, dé 1au hon c6 thé 1am ddm mau nén.

8) Rira mang bang nudc cit roi sdy kho.

9) Néu c6 clone duong tinh thi thuc hién sang loc lai (secondary
screening), bat dau tur vi€c tim vi tri plaque duong tinh, cao agarose ké bén
hoa vao méi trudong thich hgp... twong tu nhu da trinh bay ¢ muc trude.
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VII Tao dong thuin DNA b gen

Dé lam sang to cAu triic va chtc ning ciia bd gen can phai tao dong
(dong hoa, clone hoa hay cloning) cac doan chita cac gen tir DNA cia té
bao (dong, thuc vat...). DPé biét trinh tu amino acid cua protein dugc ma
hoa boi gen co thé tao dong cDNA r6i dua vao trinh tu cia nd ma suy dinh
trinh ty cia amino acid cling tdt. Tuy nhién, dé xac dinh co cdu exon-
intron ctia gen thi nhat thiét phai tao dong tir genome, ddc biét chi co thé
bang cach nay moi biét dugc cac co cau DNA khong c6 mat trong thanh
phan gen cdu trac nhu co cdu diéu tiét biéu hién cua gen nhu doan DNA
nam phia dau 5' ciia mot exon..

Piéu kién dé dong héa (cloning) DNA genome (genomic DNA
cloning) kha thi: Viéc dong héa DNA bd gen co thé thue hién dugc nho lai
v6i mau do tir cDNA v6i do nghiém mat twong dong 100% nhung nhiéu
truong hop ciing ¢6 thé ap dung véi cac mau do cé tinh tuwong dong
khoang trén 70%, chang han ding miu do cua mot gen cia loai nay dé
phat hién gen cung loai cia loai khac hodc ding mau do chung cho nhiéu
protein cung thudc mot ho (ching han ho globulin mién dich). Néu biét
truge trinh ty amino acid cta san phdm cua gen thi dwa vao d6 tong hop
oligonucleotide 1am mau do dé clone hoa gen d6 dugc. Trong trudng hop
nhd phuong phap phdn tich lién két ma thay rang c¢6 mau do cia DNA ciia
gen hoic biét dugc DNA biéu hién tinh da hinh d6 dai doan han ché
(RFLP - restriction fragment length polymorphism) & rit gan gen can dong
hoéa thi ciing c6 thé bang phuong phap "gene walking" va "gene jumping"
ma dong hoa dugc gen dich (xem muc PCR dao ngugc).

Lua chon phuong phép tao thu vién DNA genome: Hién tai c6 thé
ding mot s6 loai vector cho thu vién DNA b6 gen (genomic DNA library)
nhu vector phage co nguon gbc tir phage lambda, ciing nhu vector cosmid.
Néu DNA genome can dong hoa ngin hon 20 kb thi c¢6 thé dung vector
phage, con cosmid vector c¢6 thé dong hoa DNA dai dén 45 kb.

Do dai cia genome nguoi va chudt khoang 3 triéu kb, néu st dung
vector phage thi can phai sang loc 150 nghin thé t6 hop dé c6 thé co trung
binh 1 phién ban DNA, con néu sir dung vector cosmid thi can sang loc
khoang 70 nghin thé t6 hop dé co dich twong tiw. Hon nita, néu biét trudc
d6 dai enzyme han ché cua gen dich co thé ding enzyme han ché tuong
ung cit DNA roi phan doan chon céac phan doan c6 d6 dai ti thiéu dé ché
tac thu vién bd phan. Nho cach nay cé thé giam thiéu cong vi¢e rat nhiéu



69

s0 voi viée sang loc toan bo DNA genome.

Dé co nhitng doan DNA du ngin c6 thé bién nap c6 thé c6 mot sd
phuong phap cit DNA, nhung trude hét déu can diéu ché DNA cua
genome ¢ dang tinh ché va cang it bi t6n thuong cang t6t. Phuong phap cit
DNA pho bién 1a xir 1y ¢6 diéu chinh thoi gian bang enzyme Sau 3A, phun
tao mu (tirc phun dung dich DNA duéi 4p sudt cao qua 16 nho DNA sé& cit
dat doan tuong déi bﬁng nhau va c6 d¢ dai phu thude ap lyc phun, sau do
can gin két doan ndi (linker) dic hiéu enzyme han ché s& sir dung trong xir
ly phage hay plasmid). Thi nghiém dudi day sir dung enzyme Sau 3A.

1. Vector phage

Viéc lua chon vector phage loai nay hay loai khac phu thudc vao
chung loai enzyme han ché dugc sir dung va do dai DNA c6 thé dugc dong
hoa, con cac thao tac ky thuét thi hau nhu giéng nhau. Duéi ddy gi6i thiéu
mot sb vector phage da timg st dung trong viéc ché tac thu vién DNA
genome.

Charon 4A: c6 thé clone cac doan dai 7 - 20 kb vao vi tri ctia Eco
RI (GJAATTC). C6 thé ché tac thu vién bang cach tiéu héa Eco RI va ciing
c6 thé ché tac thu vién tir cac doan DNA genome cét badi cac enzyme nhan
biét 4 base (4lu I (AG|CT), Hae 111 (GG{CC)...) 10i gan véi linker cho Eco
RI. (Bang cac enzyme nhan biét nhiéu base nhu cac enzyme nay trg 1én thi
cac doan DNA dugc tao ra khong bi cat qua ngan va c¢6 kha niang chira gen
cAu trac).

Charon 28 (va Charon 30): C6 thé clone hoa doan DNA dai 6 - 19
kb vao vi tri cia Bam HL C6 thé st dung dé tao dong cac doan cit boi
Bam HI (G|GATCC,) Bgl 11 (A|GATCT), Bcl 1 (T|GATCA) nhung
thuong st dung dé dong héa cac doan cia Sau 3A hodc cua Mbo 1
(IGATC).

EMBL 3 (va EMBL 4): C6 thé str dung dé clone hoa cac doan dai
9 - 23 kb vao vi tri cia Eco RI, Bam HI, Sal 1. Do ¢6 polylinker ¢ vi tri
dong hoa nén c6 thé xtr Iy nhiu enzyme dé€ co the 1am giam DNA nén (tirc
khong da ngan dé co theé dugc dong hda vao vi tri cat cia mdt enzyme han
ch€). Thi nghi€ém trinh bay dudi day sir dung hé Charon 28-Sau 3A.

Cac h¢ vector-enzyme khac cling c6 nhirng thao tac twong tu. Dong
thoi, ciing c6 nhing bién thé khac c6 thé van dung véi két qua tot.
1.1. Piéu ché vector

1) Biéu ché DNA Charon 28 (khoang 100 mg). Do phage DNA nay c6 hai



70

vi tri x4c nhan va tac dung cia Bam HI nam ngoai khu vuc diéu ti€t tu sao
cua phage nén c6 thé loai bdé bot mot doan ngan nho enzyme nay ma
khong lam mat nang lyc dung khuan cia phage.

2) Thém 3 don vi Bam HI vao 1 pg DNA, cho phéan tng 2 gio.

3) Lay 0,5 pg (hodc mot phan néu lugng ban dau thay doi) xur 1y 10 phit &
68 °C r0i lam lanh nhanh trong nudc da dé ngan tro sy gan két tro lai cia
cac dau dinh, sau d6 thyc hién dién di trong gel agarose 0,5 % dé kiém tra
su phan cit hoan thanh. Sau khi xac nhan sy phan cit, xtr Iy phenol-
chloroform va két tiia bang ethanol.

4) Hoa tan trong 500 pl dung dich chta Tris-HCI1 (pH 7,5) 10mM va
MgClL, 10mM.

5) U 1 gio ¢ 42 °C lam két néi céc dau dinh.

6) Dung li tim chénh 1éch mat do duong dé loai bo nhitng san pham khong
can thiét. Pé 1am diéu d6 can ché dich chénh léch mat do duong tir 10%
dén 40% trong dung dich dém chura cac thanh phén sau: NaCl 1M, Tris-
HCI (pH 7,5) 20mM va EDTA 5mM. Cho céc 16p dich duong (theo thu tu
ndng d6 giam dan, dudi cung 40%, trén cung 10%) vao dng chuyén dung
cho rotor cao téc (nhu RPS 25.1 cua Hitachi...), tai 250 pul DNA 1én mdi
dng chua duong chénh 1éch mat do, quay li tdim véi rotor dodng goc
(swing-out rotor) ¢ 22.500 v/ph trong 24 gio.

6) Phan doan tung 1 ml.

7) Tir mdi phan doan 1ay mot lwong nho mau dé dién di kiém tra: 1ay 5 pl
mau hoa vao 10 pl nude va 5 pl dung dich mau tai mau 6x dé 10 phat & 68
°C trong 10 phiit roi dién di trong gel agarose 0,4%.

8) Thém dung dich TE vao phan doan c6 chira DNA phage sao cho luong
TE bang hai lan lugng mau, r6i gay két tia bang ethanol.

1.2. Thi nghiém cit chuén bi tirng phin bing Sau 3A

Cit timg phan DNA bang Sau 3A quyét dinh chat lugng cua thu
vién bai vi enzyme nay tac dong cang lau va véi luong cang nhiéu thi tao
dugc cac doan DNA cang ngin tir DNA ¢6 phan tir lwong 16n. Hon nita,
nang lyc phan cit cua enzyme nay dbi voi DNA ¢6 phan tir luvong 1on 1a c6
su han ché va phu thudc nhiéu vao phuong phap diéu ché DNA. Do do,
mudn c6 thu vién genome thich hop can thue hién bude tiéu hoa chuan bj
dé chon ché do xir 1y enzyme thich hop.

1) Cho vao 5 éng mdi éng 10 pg DNA nguyén liéu (phan tir luong cao) rdi
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thém vao d6 0,1, 0,3, 1,0 3,0 va 10 don vi Sau 3A, i mot gio.

2) Lam lanh & trong nudc d4, thém EDTA cho dén 20 mM dé dimg phan
ung. Bién di 3 pg DNA trong gel agarose 0,4%.

3) Chon ché do xur 1y v6i lugng Sau 3A cho nhiéu doan DNA ¢6 phan tir
luong 15 - 20 kb nhat.

1.3. Piéu ché doan DNA dé dwa vao to hop

1) Cét lugng 200 pug DNA c6 phan tif lwong 16n véi nong do Sau 3A da
chon,\bén canh hai nong d¢ Sau 3A lugng 16n hon (1,5 lan) va nhé hon
(0,7 lan).

2) Lam lanh ¢ 0 °C, thém cho dat 20 mM EDTA dé dirng phén tmg.
3) Liy 3 pg dé dién di trong gel agarose 4%.

4) Chon san pham chira nhiéu doan DNA ¢6 d¢ dai thich hop, thyc hién i
tam phan doan trong cac ong chénh 1éch mat d¢ duong.

5) Chon céac phan QOan co d(f)’dé‘li 15 - 20 kb (di d@ng chim hon MW
marker chut it do nong d6 mudi cao), thém vao do 2 lan TE (va carrier
RNA, cho dé¢ két taa), két tiia bang ethanol.

6) Kiém tra lai phan tir luong ctia cic doan DNA bang cach dién di trong
gel agarose bén canh DNA MW marker.

1.4. Ligation (két noi)

1) Théng thuong thiét lap phan tmg voi cac truong hop két néi DNA
vector va DNA mau V61 mot so ty 1¢ nong do khac nhau dé tang kha nang
hinh thanh nhitng t6 hop két ndi thich hop. Pong thoi, ciing nén thiét 1ap
phan ung két ndi khong véi chi DNA mau (khéng co DNA vector).

Phan ung chinh ¢ thé thuc hién trong dng Eppendorf véi tong
luong 10 pl chira nhimg thanh phan sau: 2 pg DNA vector, 1 pg DNA
mau, 1 pl dung dich dém két ndi (ligation buffer) 10x, 100 don vi T4
ligase, thém nudc cho dii 10 pl. Cac thi nghiém két ndi "khdng" c6 lugng
bang 1/2 thi nghiém chinh. (Dung dich dém két néi 10x dwoc ban kém vai
enzyme T4 ligase).

2) U 14 °C trong 1 dém.

3) Lay 2 pl dich tir mdi éng pha voi 5 pl nude va 2 pl dung dich mau tai
mau 6x va dién di trong agarose, xac nhan su két ndi (d6 dai DNA vuot
qué 50 kb).
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1.5. in vitro packaging

1) Lay SE (Sonic Extract) va FTL (Freeze Thaw Lysate) ra khoi ti lanh
sdu, cho tan chdy ¢ trong nu6c da hay 0 °C. (Cac dich ndy thuong dung
trong ong nho véi lugng du dung).

2) Thém 3 pl dich phan ung chinh (n€u ¢ muc trén) vao lo SE, tron nhe
cho déu roi thém 15 pl FTL, tron nhe.

3) Lam tuong tw v&i phan tng két ndi chi vector (néu & muyc trén).
4) U & nhiét @6 phong trong 1,5 dén 2 gio.
5) Thém 500 pl SM rdi thém mét s giot chloroform, tron dao, gitt & 4 °C.

6) Tir mdi phan tng (chinh va chi vector) nay lay 1 - 5 pl trdi 1én mat moi
truong thach, kiém tra ty sudt packaging. Ty sudt phage vector lap rap cao
trong thi nghiém két ndi chi vector co nghia 1a trong nhiéu phage & thi
nghiém chinh khéng c6 DNA dich két ndi vao (két qua thu vién khong
mong mudn).

1.6. Sang loc

1) Cy dia: Thém khoang 50x10° pfu phage da lap rap vao 300 pl vi khuan
chu E. coli C600 da cay qua dém trong moi truong cd pha thém 0,2%
maltose (dé cam ting tao thu thé bé mat cho phage), t 10 phut ¢ 37 °C.

2) Thém vao 50 ml agarose phu mit (top agar, 0,7% agarose-NZYM) dé
4m & 50 °C, r0i rot 1én bé mit thach NZYM duong kinh 150 mm.

3) Pé top agar clmg thi u dia & 37 °C trong 1 dém.
4) Thyc hién plaque hybridization nhu dbi véi clone hoa cDNA.
1.7. Piéu ché thu vién (phwong phap dung giai trén dia)

Sau khi c¢6 nhiing san pham, tirc cdc doan DNA, t6 hop vao phage
vector ta c6 thé tuyén lya va lam ting luong mdi mot dong thuan dé bao
quan, san xuét protein dich, sequencing... Viéc d6 duoc goi 13 diéu ché thi
vién. Dudi day gidi thiéu phuong phap dung giai trén dia dugc coi la co
két qua chic chén.

1) Thém 9 ml SM vao dia Petri’ loai 150 mm da hoan thanh viéc sang loc,
cho lan rong k¥, sau do thém may giot chloroform.

2)U 1 dmod4°C.
3) Dung pipet hut SM trén mit thach, quay i tim, lay nuéc mat, cho vao
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do it giot chloroform, u ¢ 4 °C. Thu dugc lysate chira khoang 1 triéu pfu/p
1. O trang thai ndy c6 thé dé hang thang khong giam hiéu gid, néu cho thém
80% glycerol thi bao quan & —80 °C dén gan nhu vinh vién.

2. Vector plasmid va cosmid

Bén canh vector 1a phage con c6 cac vector la cac plasmid va
coplasmid. Plasmid 1a vector kha d& sir dung véi enzyme han ché c6 dau
dinh ciing nhu dau bang (nhu pGEMT va pGEMT easy vector) nhung chi
dua dugc nhitng doan DNA ngén khong thé van dung trong viéc tao thu
vién genome.

Néu td hop va ché tac duoc thu vién cua cic doan DNA cang dai
(tir té bao dong vat vao vector) thi c6 thé ché tac duoc thu vién genome véi
mot sb lugng clone tai to hop can sang loc cang it va c6 thé sang loc dugc
cac gen 10n ciing nhu tdp doan gen trong mot luc. Bang in vitro packaging
¢ thé dua DNA vao E. coli chi mét cach ¢ hiéu qud. Tuy vay, mac du
cac doan DNA c6 thé dua vao phage lambda c6 thé dai dén 50 kb nhung
khi d6 s& mat doan kha dai can thiét cho qua trinh sinh san cia phage nén
cac doan DNA c6 thé di nap bang phage thuong chi khoang 20 kb. Khi d6
nén van dung plasmid. Mgt mat plasmid cé wu diém dé tuyén lga nhiing
dong té bao di chuyén thé (bién nap) nho thudc tinh khang thudc khang
sinh cta cac t& bao mang chung, nhung mat khiac mac du do dai cua
plasmid c6 thé phat trién trong vi khuan E. coli 1a khong han ché nhung
hiéu suat di nap DNA nho qua trinh bién nap t6 hop DNA-plasmid thuong
khong cao hon so voi in vitro packaging, dac biét viéc di nap plasmid c6
phan tir luong lon thuong c6 hiéu suat rat thap. Do do, dé c6 nhiing thu
vién v6i DNA dai can dén nhitng t6 hop plasmid va phage.

Cosmid 1a mot plasmid vector két hgp nhing thudc tinh s& truong
ctia plasmid va phage nhu c6 mién cos (cos site) ctia plasmid va cé ning
luc in vitro packaging cua phage nén sau khi di nap vao E. coli chu thi phat
trién nhu mot plasmid, cho nén c6 thé clone hoa dugc nhimg doan DNA
dai dén 45 kb.

Nho t6 hop duge véi doan DNA dai va di c¢6 nhiéu thanh cong,
coplasmid st dung plasmid pTL 5 dugc mo ta dudi day. Bén canh do,
trong truong hop néu ché coplasmid tir pJB 8 (14 plasmid dugc sir dung c6
hiéu qua trong nhiéu truong hop) thi thay thé enzyme han ché nhu Bst EII
bang Hind 111, Pvu 11 bang Sal 1, Bgl 11 bang Bam HI ciing nhu thay thé
yéu t tuyén lya 1a tetracycline bang ampicillin.
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2.1. Piéu ché vector
1) Piéu ché khoang 100 pg DNA pTL 5.

2) Léy 50 g DNA cét bén,g Bst EIl va 50 pg con lai bang Pvu II, sau d6
chiét xuat bang phenol va két tiia bang ethanol.

3) Xtr 1y ca hai miu DNA di cit bang CIP (calf intestinal phosphatase)
hodc BAP (bacterial alkaline phosphatase) dé loai bo goc phosphate ¢ dau.

4) Chiét xuét bang phenol-chloroform 2 1an rdi két tia bang ethanol.
5) Phan cat ca 2 mau DNA néu trén bang enzyme Bg/ II.

6) Bang dién di trong gel agarose 1% phan li va tinh ché cac doan DNA
Bst EIl-Bgl 11 dai 4,7 kb va doan DNA Pvu II- Bg/ 1I dai 1,6 kb, hon hop
lai (vector DNA).

2.2. Diéu ché doan can gan

Thuc hién cét DNA bé‘mg Sau 3A tuong tg nhu néu & trén, i tam
chénh I¢ch mat d§ dudong dé thu phan doan c6 d¢ dai khoang 35 - 50 kb.

2.3. Ligation (két ni)
1) Thém 100 don vi T4 ligase vao hdn hop chira 1 pg DNA di nap, 1 pg
DNA vector, 1 yl dung dich dém ligation 10x va cho du 10 pl nudce cat.
Dung dich dém ligation (két ndi) 10x chira Tris-HCI (pH
7,5) 500mM, MgCl, 100mM, DTT 100mM va ATP 10mM.
2) Thyc hién két ndi chi chira DNA di nap ciing nhu chi DNA vector lam
doi ching.
2.4. in vitro packaging
Thyc hién tuong tu voi phage vector.
2.5. Tai nap

1) Nubi cdy E. coli chii chiing 490 A recA” trong 5 ml méi trudng LB trong
1 dém.

(Ky hiéu recA” ciing nhu recA (d6i 1ap v6i recA™) sau tén chung vi
khuan chi ring chung vi khuan nay mat kha ning quang hoat hoa, tirc 1a
sau khi bi chiéu tia tir ngoai di sau d6 c6 dugc chiéu birc xa kha kién (4nh
sang nhin thay) thi vi khuan ciing khong sira sai dugc DNA, nén khong thé
sdng sot).

2) Quay li tam 3.000 v/ph trong 10 phut. Thu té bao.
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3) Pha thém 2,5 ml dung dich MgSO., 10mM, tron déu thanh huyén dich.
4) Thém vao mdi 100 pl vi khudn khoang 50 pul DNA da duoc lap rap in
Vitro.

5) Pé & nhiét do phong 20 phut.

6) Thém 1 ml méi truong LB, G ¢ 37 °C 45 phut.

2.6. Plating (trai dia)

1) Pt tim mang nitrocellulose (v6 tring, khong chira chét tay rira) trén bé
mat dia moi truong thach LB chira 10 pg/ml tetracycline (thach LB-tet),
sao cho khong con bot khi dudi mang.

2) Trai vi khuan di di nap 1én mang (15.000 khudn lac trén mdi dia 150
mm).

3) U ¢ 37 °C.

2.7. Ciy sao ban (replication plating)

1) Sau khi trai dia i khoang 12 gio bét dau thdy céc khuén lac trén mat
mang nitrocellulose. U cho dén khi thay khuan lac nho vira du thay thi
dung lai.

2) Lqéy mang ra va dat mang lén tAm gidy tham (d4 tiét tring) sao cho cac
khuan lac nam phia trén.

3) Lay mdt mang méi dit 1én dia thach LB-tet méi, chd cho am déu thi dat
tam mang da mang khuén lac 1én d6, sao cho mit trén ciia hai mang ap sat
nhau. C6 thé in 1én hai mang méi (hai ban sao).

4) Piat gidy tham 1én roi 4p phang mit mang cho bé mit hai tim mang ap
sat nhau.

5) Panh dau vi tri cua cac mang loc bang cach dam kim. Lay mang trén
(mang cii) dat Ién dia LB-tqt moi sao choqcéc khuan lac & mat trén, 0 & 37
°C, sau khoang 1 gi¢ s€ thay lai cac khuan lac trén mang cii va khoang 3
gi0 trén mang ban sao.

2.8. Sang loc
1) U dén khi thay khuan lac trén mang ban sao.

2) Lay mang ban sao dit (sao cho cac khuén lac bén trén) 1an luot 1én cac
to gidy thim da tham san cac dung dich nhu sau: SDS 10% trong 10 phut,
tham rao dich bang gidy thim, NaOH 0,5M - NaCl 1,5M trong 3 phut,
thim rao dich bang gidy thdm réi dat 1én ammonium acetate 1M - NaOH
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0,02M trong 3 phut rdi thim réo dich twong tu trén.
3) Rura mang trong dich SSC 2x, ¢6 gidy rap Kimwipe hd tro sé rira nhanh
vang cua khuan lac.
4) Thyuc hién lai (hybridization) v6i phuong phap da dinh v6i mau do
DNA thich hop véi gen dich.
2.9. Bao quan

C6 thé bao quan library & —70 °C trén mang theo 2 cach.
1) Tai mang loc gbc 1én mit thach dia LB-tet chtra 5% glycerol, u37°C
trong 1 gio. Sau d6 ép Ién trén mang d6 mot mang loc moi da lam am bang
glycerol 5%, dung kim choc 10 danh dau r6i cho dia vao bi chat déo han
kin va dé & —70 °C.
2) Tai mang loc géc 1én mat thach dia LB-tet chtra 25% glycerol, cho dia
vao bi chit déo han kin va dé & —70 °C.
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VIIL Tao té bao kha bién hay chiu di nap (competent cell)

Viée di nap DNA plasmid vao té bao vi khuéan E. coli la mot trong
nhung ky thuat trong yéu va co ban cua cong ngh¢ DNA tai t6 hop hay k¥
thuat di truyén hoc phén tir. Cac loai vi khuan E. coli c¢6 nang luc tang cao
trong thu nhan DNA tir bén ngoai goi 1 t& bao chiu di nap hay té bao kha
bién (competent cell). Hién tugng mot vi khuan tiép nhan DNA ngoai lai
do goi 1a hién tuong chiu di nap (competency) cua vi khuan. K¥ thuat tao
vi khuén kha bién can cho viéc che tac DNA tai t6 hop, tai tao dong dé xéc
dinh trinh ty nucleotide, san xuét protein dich bang E. coli, clone héa
cDNA va tai che plasmid vector (shuttle plasmid) (vector plasmid rescue).
Hiéu sudt cua té bao chiu di nap phu thudc vao nhiéu yéu té trong d6 la
ching loai E. coli dugc st dung. Dudi ddy mo ta 3 phuong phéap tao E.
coli chiu di nap, trong d6 phuong phap dung CaCl, c6 thé duoc véi cac E.
coli chimg K 12. Tuy déy la phuong phap don gian nhung hiéu suét thap
(v6i khoang 10° - 10° khuan lac/ug pBR322 tran). Phuong phap rubidium
chloride (RbCI) str dung duogc voi cac chung E. coli néu trén voi hiéu suat
cao hon it nhiéu (10° - 10® khudn lac/ng pBR322 tran). Phuong phap
Hanahan 4p dung v6i nhiéu ching E. coli nhu JM 109, C 600, DH 1... Tuy
v6i DH 1, chang han, c¢6 thé thu duoc 107 - 10° khuén lac/ug pBR322 tran
nhung day 1a phuong phap kha phlen phue. Chui y rang du ap dung phuong
phap nao thi diéu quan trong nhat van 1a thoi diém thu vi khuan tir lira ciy
co nong dd vi khuan thich hop va thuc hién ché tac ¢ 4 °C.

1. Phwong phap CaCl,

1) Nudi cdy 1 ml vi khuan E. coli da nudi qua dém vao 100 ml méi truong
SOB.

2) U 6 37 °C cho dén khi c6 mat do té bao 4 - 9x107 (ODsso = 0,2 - 0,4 d6i
v6i vi khuan rec” va ODsso = 0,45 - 0,55 dbi véi vi khuan rec), lic nhe
nhang khi u.

3) Chuyén sang dng di tiét tring. Pé trén nudc da 10 - 15 phit.
4) Quay li tdm 1.000 xg trong 15 phut ¢ 4 °C.

5) P6 bé nudc mit, chi dé lai chat nudc khong thé rot bo hét dugc, 1at Gp
ong, go nhe 1én mat gidy tham mot so6 1an cho hét nude mat thi tot.

6) Cho vao 6ng 30 ml dung dich CPG da lam lanh, tron ddo nhe.
Dung dich CPG chua CaClL.2H,O 50mM, KCI 100mM,
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glycerol 10% (w/v) va CH;COOK (pH 7.5) 10mM, diéu chinh pH

cudi cuing dén 6,2, hap cao ap tiét trang (hodc loc qua loc vi khuan

0,2 um).

Ciing c6 thé thay thé dung dich CPG bang dung dich CTG hodc
CMPG c6 thanh phan nhu sau:

Dung dich CTG chtra CaCl.2H,O 50mM, thymidine 0,05
mg/ml va glycerol 10%. Loc qua loc vi khuan hodc hap cao ap tiét
trung.

Dung dich CTG choa CaCl, 10mM, KCI 100mM,

MnCl,.2H,0 50mM, CH;COOK (pH 7,5) 10 mM va glycerol 10%
(w/v). Loc qua loc vi khuan hodc hap cao ap ti¢t trung.
7) Bé trén nude da khoang 30 phut.
8) Quay li tam 1.000 xg ¢ 4 °C trong 15 phut.
9) Bo nudc mat, chi dé lai it giot dich khong thé rot bo hét.
10) Hoa vao 8 ml CPG da lam lanh. (Glycerol c6 trong thanh phan dung
dich CPG la chat chong déng bang, ngan tr¢ sy hinh thanh céc tinh thé
nudc da cang lanh sau cang tang thé tich va c6 kha nang choc thung t€ bao
vi khuan).
11) Rot khoang 0,2 - 1,0 ml vao éng c6 nap (cryo vial, dng Eppendorf 1,5
hay 2,0 ml), day kin r6i lam lanh nhanh trong nito long. Bdo quan trong
nito 16ng hogc & —70 °C. Khi ding cho thi nghiém di nap thi 1y ra dé tan
dan trong nudce da.

Chui y: Phuong phap rubidium chloride khong mé ta ¢ day chi khac
phuong phap calcium chloride ¢ viéc thay thé dung dich CPG (hoac CTG
va CMPG) néu trén bang dung dich RF 1 hoac dung dich RF2 dudi day:

Dung dich RF1 chua RbCl 100mM, CH;COOK (pH 7,5)

30mM, CaCL.2H,O 10mM, MnCl,.4H,O 50mM, glycerol 15%

(W/V) va th@m acetic acid 0,2M cho dat pH 5.8, loc qua loc vi

khuan 16 khong 0,22 pum khur trung.

Dung dich RF2 chira RbCl 10mM, CaCL.2H,O 75mM,

glycerol 15% (w/v) va MOPS (pH 6,8) 10mM; (pH cudi cung 6,8),

loc qua loc vi khuan véi 16 khong 0,22 pm khtr trung.

2. Phuwong phdap Hanahan

1) Thyuc hién cdc budc dau nhu trén dé c6 vi khuadn cdn trong ong pha
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thanh huyén dich trong 8 ml (cac bude 1 ~ 9) chi khac la ¢ cac bude 6) va
10) thi thay dung dich CPG bang dung dich F'SB.
Dung dich FSB chia KCI 100mM, MnCl,.4H,0O 45mM,
CaCL.2H,0 10mM, hexamine cobalt chloride 3mM, CH;COOK
(pH 7,5) 10mM va glycerol 10%; chinh pH cuo6i cung dén 6,1 - 6,5,
loc qua loc 0,2 pm khir khuan.
2) Pé ¢6 huyén dich vi khuan E. coli pha vao trong 8 ml huyén dich thu
dugc 280 pl DMSO (dimethylsulfoxide, noéng d6 DMSO s& 1a 7%), tron
nhe trong 15 phut, dé lanh trén nudce da.
3) Chia 0,2 - 1,0 ml ra cac 6ng 1,5 ml, day kin, lam lanh nhanh trong nito
léng. Bao quan trong nito 16ng hodc ¢ ti lanh sdu —70 °C.
3. Sik dung té bao kha bién
1) Ly té bao competent ra khoi tu lanh sdu hay nito long, dé nhiét do
phong cho dung giai r6i déat vao nudc da (nhung tof hon la cho tan tir tur
bang cach dé ong trong nudc da).
2) Chia ra cac 6ng, mdi dng ~100 pl.
3) Thém vao m§i 6ng 1 -10 pl DNA (it hon 1 Hg/Ong), tron déu nhe nhang
trong 5 phut (van gitt lanh thi tot hon).
4) Bé trén nude da 10 - 30 phut.
5) Gay soc nhiét bing céch dé vao bé i 42 °C trong 50 gidy (hodc ¢ 37 °C
trong 2 phut) (tranh lac quay).
6) Pua nhanh vé nudc da. Bé khoang 5 phut.
7) Thém vao dng 900 pl méi truong SOC (hodc LB nhung hi¢u suat
thuong thap hon), dé ¢ 37 °C trong 60 phut.
8) Li tim 100 v/ph trong 5 phit, hut bo bét nude mit chi dé lai chat it,
thém 100 pl LB hoa thanh huyén dich.
9) Nho sang bé mit thach dia LB chtra chat khang sinh thich hop (dé tuyén
lra nhimg té bao da mang plasmid hay cosmid c6 gen d¢ khang véi thude)
va chat tuyén lya khac (X-gal véi IPTG), dung que thuy tinh vo trung
(hodc 5 - 7 vién bi thuy tinh v6 trung) san déu khap mat thach.

10) U qua dém & 37 °C.
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IX. Tao dong phu (Subcloning)

Subcloning (tao dong phu) 14 thao tic gin mot phan cia DNA di
dugc dong hoéa bang mot plasmid vector hay mot phage vector vao mot
plasmid riéng biét, va la k¥ thuat thiét yéu va can ban trong cac trudng hop
can bién nap doan DNA c6 phan to lugng 16n, dé gidi doc trinh ty
nucleotide (giai trinh DNA) hodc dua vao vector phat hién...

1. Diéu ché vector plasmid

Cit khoang 2 - 3 pg DNA vector bang 10 don vi enzyme han ché.
X4c nhan hoan thanh viéc phan ct b'fmg cach di¢n di mot lugng nhd DNA.
Néu can thiét thi cling c6 thé phan tach DNA da cit bang dién di. Néu da
¢6 hai dau khac nhau (do cit bang 2 enzyme) thi thuc hién chiét xuat bang
phenol-chloroform rdi két tia bang ethanol. Néu hai dau gidng nhau thi
khir bo gbc phosphate ddu 5' bang CIP: thém 3 pl dung dich dém CIP 10x,
1 don vi CIP, thém nudc cit cho du 30 pl, u 37 °C trong 1 g10. Sau do
chiét xuat va két tia DNA nhu lam ¢ trén. Hai dau khong giong nhau dé
DNA vector ciing nhu DNA can di nap khong ty khép vong ma két ndi voi
DNA di nap c6 trat tu (dinh hudng).

2. Diéu ché DNA cin gin
Néu hai ddu doan DNA can di nap la khac nhau thi can phai dung

linker. Phan {mg trinh ty 1a phosphoryl hoa linker, ligation roi cat bang
enzyme han ché.

2.1. Phan tng lam bang diu doan DNA cén gin

2.1.1. Pau 5’

1) Dung enzyme Klenow hoan thanh dau dinh 5': Tron 5 pl (~1 pg) DNA,
1 pl ANTP (4 loai, mdi loai 1 mM), 1 pl dung dich dém nick-translation

10x, 2 pl nude cat va 1 pl enzyme Klenow (~ 2 don vi) (tong cong 10 pl).
U ¢ nhiét d phong trong 30 phut.

2) U & 70 °C trong 5 phut dé vo hoat enzyme Klenow. Pé nguyén dich
thuc hién phan tng két ndi linker.

2.1.2. Dau 3'

1) PBé cit bo dau dinh 3' ding T4 DNA polymerase: Tron 10 pl (~1 pg)
DNA, 2 ul dung dich dém T4 DNA polymerase 10x, 1 ul ANTP (4 loai,
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mdi loai 2 mM), 6 pl nude cat va 1 pl T4 DNA polymerase (~2 don vi), &
0 37 °C trong 5 phut.
Dung dich dém T4 DNA polymerase 10x chtra 0,03 M

Tris-acetic acid (pH 7,9), 0,66 M potassium acetate, 0,1 M
magnesium acetate, 5,0 mM DTT va 1 mg/ml BSA.

2) Thém 1 ul EDTA 0,5 M dé dimg phan tmg, chiét xuat phenol-
chloroform va két taa ethanol.

3) Hoa DNA vao TE hoic nudc cat rdi thuc hién phan tmg két ndi linker.
2.2. Phosphoryl hoa linker (linker phosphorylation)

Tron 1 pl (~1 pg) linker DNA, 1 Ul dung dich dém polynucleotide
kinase 10x, 7 ul nudc cat va 1 pl (10 don vi) T4 polynucleotide kinase,
cho phan img ¢ 37 °C trong 1 gio.

Dung dich dém polynucleotide kinase 10x chtra Tris-HCI
(pH 7,6) 0,66M, ATP 10mM, spermidine 10mM, MgCl, 100mM
va DTT 150mM.

2.3. Két néi linker (linker ligation)

DNA d3 hoan thanh dau (¢ 2.1.) 5 ul (0,5 mg), linker DNA da
phosphoryl héa (¢ 2.2.) 5 pl (0,5 mg) va T4 ligase 1 pl (~300 don vi), troén
déu cho phan tng dién ra 6 22 °C trong 6 gio hoac ¢ 4 °C qua 1 dém. Phan
ung dién ra c6 sy tham gia cua ATP cling da c6 san trong dich phan Gng &
budc 2.2. ¢ trén.

2.4. Cit bang enzyme han ché

’ Do trong dich chira nhiéu phan tu linker (da két ndi va chua két
no6i) nén can mot luong 16n enzyme han ché, 1 lau va dung lugng 16n. Néu
khong hoan thién budc cat nay thi ¢ budce sau ¢ thé thu duge cac clone
khong mong muodn chi chtra cac doan linker da két noi voi nhau.
1) Sau khi lgét thuc budc u linker lysation ¢ trén, liy dich phan (mg dem
chiét xuat bang phenol-chloroform va két tiia bang ethanol. Hoa tan DNA
voi 50 pl nude.
2) Tron vao 50 pl DNA thu dugc véi 6 pl dung dich dém enzyme han ché
10x (ban kém enzyme) va 30 don vi enzyme han ché.

3) Phan li DNA dich khoi linker nho dién di trong gel agarose.
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2.5. Két ndi vector véi DNA

1) Tron 1 pl (0,1 pg) vector DNA, 1 il (tinh theo mol can gap 2 - 3 lan
DNA vector) DNA can di nap, 1 pl dung dich dém ligation 10%, 7 pul nudc
cat va 1 pul (=300 don vi) T4 ligase, & & 22 °C trong 3 gid.

Dé nguyén dang dich phan tmg, tron tryc tiép voi vi khuan kha
bién dé bién nap.

2.6. Sang loc

Léy vi khuén tir mot s6 khuén lac, céy vao 1,5 ml moéi trudong long
va i mot thoi gian, thu vi khuan dé diéu ché plasmid. Cit bang enzyme
han ché rdi dién di dé kiém tra két qua di nap. Diéu nay giup phan biét cac
plasmid c6 két ndi véi DNA dich voi cac plasmid khong c6 DNA dich.
Ngoai ra c6 thé phat hién DNA hay gen nhd cic phuong phap
hybridization.
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X. Phén tich diéu tiét phién ma nho thir nghiém CAT (CAT
assay)

Trong trudng hop can phai tric dinh hidu qua phién mi cia gen da
duoc di nap vao té bao nhan thuc (eukaryota) ngudi ta thuong sir dung gen
CAT (chloramphenicol acetyl transferase) nhu 1a mot gen chi bao (reporter
gene) va ky thut nay duoc goi la CAT assay (trdc nghiém CAT). bay la
trac nghiém don gian, dé tai hién va co6 d6 nhay cam cao nén rat tién loi.
Trong da s trudng hop, 48 gio sau khi dwa gen vao té bao nhan thyc
nguoi ta di c6 thé do dac duoc hoat tinh enzyme ctia CAT trude khi gen
tai t6 hop vao nhiém séc thé.

1. Thi nghi¢m chinh: chuyén nap gen vao té bao eukaryota

K¥ thuat chuyén nap DNA vao té bao nhan thuc (eukaryota) bang
cach tron cho két tia chung calcium phosphate véi DNA va loi dung ning
luc thuc bao cua té bao la ky thuat phé) bién, ngoai ra con co thé st dung
mot s6 phuong phap khac nhu micro-injection (tiém vi thé), phuong phap
sit dung DEAE-dextran va phuong phap sdc dién. Du6i day trinh bay
phuong phap két tia chung calcium phosphate vdi DNA 1a phwong phap
don gian va duoc coi la ¢6 hiéu qua cao.

1) Trudc ngay thyuc hién chuyén nap can trai khoang 0,5 - 2x10° t& bao
dang & giai doan phat trién theo cap s6 nhan vao dia méi trruong 10 cm.
Céc loai té bao HeLa, té bao L khoang 1x10°, té bao 3Y1 khoang 2x10%
dia 10 cm la thich hop.

2) Trude khi thém DNA can chuyén nap (trong t6 hop véi vector plasmid)
khoang 1 gi¢ thi thay d61 moi truong maoi.

3) Tao két tua Cas(PO,),-DNA trén té bao bang cach: thém 50 pl dung dich
CaCl, 2,5 M vao 0,5 ml nudc chtra 10 - 20 pg DNA. Sau d6 duy tri ddo

tron dich DNA vira nhé tu'ng giot dung ’dich’ HBS 2X cho dén hét 2,5 ml.
Khoang it phut sau khi bat dau nho sé€ thay ket taa trang.

Dung dich HBS 2x chira 8,18 g (280 mM) NaCl, 5,95 g
(50 mM) HEPES, 0,2 g (2,8 mM) Na,HPO,, thém nudc cho du 500
ml. Piéu chinh pH bang NaOH 1 M (khoang 6 ml) cho dén 7,1 ¢
nhiét d6 phong, loc khtr tring rdi bao quan & 4 °C néu can dung
ngay hoic & —20 °C néu bao quan lau.

HEPES: N-2-hydroxyethyl piperazine-N'-3-propane
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sulfonic acid, dung dich c6 tac dung dém.

4) Pé yén 10 phut, cho té bao vao rdi 4 gio.
5) Gay sbc bang glycerol: rura trang té bao bang khoang 10 ml PBS(-),
nghiéng dia Petri d¢ d6 hét dich rira, sau d6 cho vao t€ bao (van trong dia)
1,5 ml dung dich 15% glycerol-HBS, d¢ & phiét do ph(‘)ng 0,5 - 3 phut, hat
boé dung dich glycerol-HBS, rira thém 2 1an nira bang dung dich PBS(-)
nhu trén, thém moi truong va u 40 - 48 gio ¢ 37 °C.

Dung dich 15% glycerol-HBS chua 30 ml glycerol 50%

(w/v), 50 ml HBS 2x, 20 ml nuéc cit, loc khir trung, bao quan ¢ 4
°C.

PBS(-) (phosphate buffered saline) chira 8,0 g NaCl, 0,2 g
KCl, 0,2 g KH>POs, 2,16 g Na,HPO,.7H,0, thém nudc cat cho du 1
lit, hap cao ap tiét trung.

6) Sau khi nudi cdy 40 - 48 gio, rira va tap trung té bao dé thuc hién CAT
assay (nham kiém tra c6 gen vector vao té bao hay chua).

2. CAT assay

1) Sau khi rira té bao bang khoang 10 ml PBS(-), chuyén té bao vao 6ng,
quay li tam 2.000 v/ph trong 5 phut dé tap trung té bao.

2) Huyén dich hoa té bao bang 100 pl Tris-HC1 0,25M pH 7.5.

3) Pha v& té bao bang hoa bang - giai bang 6 1an (cho vao ta lanh =70 °C
30 phiit r6i ngam trong nude & 37 °C cho dén khi tan chay hét), két hop
X04ay tron.

4) Quay li tam 10.000 v/ph trong 10 phut dé thu nudc mat.

5) Lay mét phan nhé dé do protein (c6 thé thu duoc khoang 2 - 5 pg/pl tir
1 dia 10 cm).

6) Liy mot luong dé c6 khoang 30 - 100 pg protein, thém 25 pl Tris pH
7,5.

7) Hit 1ay 25 pl nude mit vao mot dng Eppendorf 1,5 ml, thém 50 pl (0,1
UCi) ["*C]chloramphenicol 4mM (pha trong Tris 0,25M, hang Sigma...).

8) U 1 giv & 37 °C.

9) Thém ethylracetate 0,3 ml, lic tron manh, quay li tém’ 10.000 v/ph trong
10 giay, thu lay 16p ethyl acetate ¢ trén, chi y tuy¢t doi khong dugce huat
theo nude phia dudi.



85

10) Thém 0,3 ml ethyl acetate 14n nita, chiét xuat réi hoa 1an hai dot ethyl
acetate dd thu dugc. Cho vao binh hut am (deccicator) va hiit bang
aspirator (may hut thuy tinh) dé 1am kho. Chii y khong ding may hut chan
khéng (vacuum pump) vi ethyl acetate s& nhanh chéng lam hong may. Dé
loai bo ethyl acetate con c6 thé bom théi khi nito vao ng.

11) Hoa tan lai trong 20 pl ethyl acetate, nho giot dém (spot) cach nhau 1
cm trén gdn mot dau (cach mép 2 - 3 cm) ciia mot ban sic ky 16p mong
silica gel. Khi d6, dung mot 6ng mao quan 5 pl ding mot 1an (disposable
capilary) hodc pipet tu ddng loai nho, mdi lan nho khoang 1 pl, 1ap lai may
1an dé co6 mot giot ddm.

12) St dung dung moi chloroform-methanol (95:5) trong chdu chuyén
dung cho sic ky 16p mong, nhung mép dudi cua ban gel trong dung mai,
trién khai sic ky (khoang 1 dém) cho dén khi dung méi ngam Ién cach
mép trén 0,5 - 1,0 cm. (Chii y nhung du sau coi chimg dung méi sut xudng
trong qua trinh sic ky).

13) Lam kho gel, tu ky phong xa (autoradiography). Thuong thiy trén film
X-quang moi lan c6 3 bang (dom den) cua chloramphenicol, 1'-methyl
chloramphenicol va 3'-methyl chloramphenicol.

14) Trong truong hop can thiét thi dung kéo cat ban sic ky dé thu liy d6m
(spot), do cuong d6 phong xa bang liquid scintillation counter dé xac dinh
ty 1& ["*C]chloramphenicol dd methyl hoa (thanh 1'-acetyl chloramphenicol
di dong trong gel ki thuy véi chloroform-methanol nhanh hon
chloramphenicol, con 3'-acetyl chloramphenicol di dong nhanh nhat). Sy
c6 mit cta hai san pham chuyén héa tir chloramphenicol chimg t6 b gen
mi hoa enzyme CAT nam trén genome cila vector dd hoat dong, va nhu
vay kha ning cic gen trén DNA tai t6 hop trong té bao chu (t& bao
eukaryota) biéu hién tinh trang 1 cao.
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Chuong 3
KY THUAT PHAN TiCH XAC NHAN PHAN T

I. Ky thuat lai Southern (Southern hybridization)

Ky thuat chuyén/lai Southern (hay phuong phdp Southern
transfer/hybridization) 13 to hop k¥ thuat dugc Southern sang tao dugc
cong bd vao 1975, nho d6 ¢ thé dong dinh mot nucleic acid 1am mau do,
hay do (probe) di danh diu voi mot DNA c6 mién mang trinh tu
nucleotide bd sung, tire la dung mau do di biét dé xac nhan sy hién dién
ctia DNA tuong dong trong mau nghiém, 1a mot trong nhimg phuong phap
hiru ich ap dung trong nghién sinh hoc phan tir. DNA mau nghiém c6 thé
1a nguyén ven. Thém vao d6, trong nhiéu trudng hop, sau khi cit DNA
bang enzyme han ché va dién di trong gel agarose dé phan li roi chuyén
qua va ¢ dinh trén mang nitrocellulose (hoic mang nylon, sau niy hay
dung hon do bén va ¢ dinh DNA rt t6t va co thé tai sir dung), thuc hién
lai v&i mau do da danh dau co thé kiém xuét duoc nhitng doan DNA trén
mang c6 trinh ty bo sung véi mau do.

Thi nghiém trinh bay dudi day 1a nguyén gbc sit dung méau do
(probe) danh dau phong xa. Ngay nay cac miu do danh dau phi phong xa
da phd bién, c6 thé dit mua va van dung thay thé, khi d6 phuong phép
autoradiography (tu ky phong xa) dugc thay thé bang phuong phap
fluorography (huynh quang ky, hodc st dung thiét bi doc non-RI
fluorescence, nhu FMBIO" II Multi-View, chang han) hodc phuong phép
danh du biotin phat hién dugc nho streptavidin (hodc DIG phat hién bang
khang thé dic hiéu DIG, twong tng) danh diu enzyme akaline phosphatase
(AP) dé nhan biét két qua lai v6i sy hd tro cua hop chit quang hoa
(chemiluminescent substrate) nhu CDP-Star, Lumi-Phos 530, CSDP (hodc
danh diu enzyme horse radish peroxidase (HRPO) véi co chit quang hoa
1a ECL hogc LumiGLO). Phuong phap trinh bay dudi day s dung mau do
danh ddu phong xa nhu ban dau phat kién ra phuong phép nay.

1. Chuyén Southern (Southern transfer)

1) Phan giai DNA miu bang enzyme han ché, dién di dé phan li trong gel
agarose. Khi d6 nén dién di dong thoi trong 1 1an gel DNA MW marker da
danh dau phong xa nhu [**P]Hind 111 marker DNA, chang han.
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Chu y: cling c6 cach khac la ding DNA MW marker khong danh
dau phong xa nhung sau khi dién di (trong gel chira ethidium bromide) thi
dat doc theo gel mot thudc milimetre phat huynh quang dudi UV va chup
anh (bang pollaroid film) (hodc do doan dudng dich chuyén cua cac bang
dich néu ban gel dién di voi sé lwong 1an han ché) dé danh dau kich thudce
phan tir theo d6 dai dich chuyén cac bang.

2) Ngam gel vao 150 ml dung dich NaOH 0,2N - NaCl 0,6M, tron lic nhe
trong 30 phut dén 1 gio dé lam bién tinh DNA. Chu y khong ngam gel
agarose qua lau trong dung dich kiém vi gel sé& bi mem va dé v& va dinh
vao mang khi chuyén nucleic acid va lam cho mau nén (background) qua
dam.

3) Rira gel bang nudc loai ion roi ngam trong 150 ml Tris-HCI (pH 7,5)
0,6M tron dao nhe trong 1 gio, gitta chung thay dich. Bang cach nay trung
hoa gel.

4) Cat mot tim mang nitrocellulose hodc nylon kich thuéc bang kich thude
tam gel, ngdm vao nudc cat cho tham udt déu ré1 ngdm vao dung dich SSC
10x.

Dung dich SSC 10x chta 3 M NaCl va 0,3 M sodium
citrate (pH 7,0).

It ndne

Céc 16p gidy théim
/Mang nylon (nitrocellulose)
/ Gel

Mang chﬁng Jb-:“')c hoi nuée cho
bing gidiy thim (uir 4m)

Bing gidy tham
Dung dich dém

Céu thiy tinh

Hinh 7: So' d6 chuyén nucleic acid nho tinh thim

5) Chuyen thim DNA: viéc chuyén dugc thuc hién nho ~dong dung dich
dém ngam dan ttr dudi 18n (tir ch@u chira) nho tinh mao dan (qua tam gidy
loc 16t) tir mot tam gidy loc 16n vt qua tAm thity tinh lam cau dé dung dich
SSC 10x luu dén tir trong chiu chira qua mét tim gidy loc 3MM dén gel
r0i mang nitrocellulose roi dén cac 16p khin gidy (co tac dung hut dich)
dat trén (hinh 7).
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Chii y: ¢6 thé thay thé cau thuy tinh va to gidy thim néu trén bang
mot tAm mut nhung coi ching cac chat bao quan trong mut co thé 1am tro
ngai blotting va tao mau nén dam). L6p khan gidy (phia trén gel va mang)
duogc ép boi mot tam thily tinh phang va mot khéi da nang (khoang 200 -
300 g, dé cac 16p dinh sat vao nhau). Thoi gian dé chuyén bang phuong
phap mao dan khoang 10 gio (dé qua dém). Cén luu y boc kin ca h¢ théng
bang mang polyethylene (Saran wrap) dé gidy khong bi kho trong sudt qua
trinh chuyen thAm. Hon nita, ngdy nay nguoi ta ap dung thay thé phuong
phap chuyén thdm DNA néu trén bang dong dién mot chiéu
(electroblotting) qua hai ban cwc c¢6 dién tich lon (semi-dry transfer
equipment). Can tudn thu quy trinh cia nha san xuit. Do chuyén nhanh (10
phat di dé chuyén cac doan DNA 16n hon 10 kb), chit lugng chuyén cao
nhu DNA it bi xé Iéch va DNA khong bi gidm lugng do bi phan giai nén
semi-dry transfer system dugc ua dung. Ban déu chuyén ¢ dién ap 10 V
trong 1 gid & 5 °C, cac DNA ngin chuyén t6t hon ¢ dién ap thap, sau d6
tang dién ap dén 40 V trong 2 gid & 5 °C dé két thuc chuyén.

6) Khi két thuc chuyén, danh ddu vi tri diém xuét phat dién di va chiéu
dién di (cat mot goc cuia mang bang kéo, chang han). Ngam trong SSC 2x,
ria nhe.

7) Kep mang giita hai tim giy loc, xir Iy 1am kho & 80 °C trong 2 gio.

Chii y: ¢6 thé st dung UV dé ¢6 dinh DNA trén mang loc. Khi d6
dung dén c6 budc song 254 nm, dat mang udt ¢ trén mot miéng gidy tham
3MM uét (tranh mang bi kho) va dudi dén khoang 25 cm trong 1 - 2 phat.
2. Lai (hybridization)

1) Ngadm mang da kho trong dung dich SSC 3x, 1 trong 30 phut & 60 °C.

2) Thyc hién lai tién khoi (prehybridization) trong 2 gid v6i dung dich
prehybridization & 65 °C.

Dung dich prehybridization chtta 25 ml SSC 20%, 10 ml
SDS 10%, 10 ml dung dich Denhardt 10%, thém nude (55 ml) cho
da 100 ml.

3) Cho mang vao mdt tai polyethylene, chu ¥ khong gap mang, (t6t nhét 1a
kep mang vao giira hai nira cia mot tam polyethylene da gap doi, sau do
han ba mép con lai cta hai 16p, cit mot goc dé bom dich lai), thém vao thi
luong vira du dung dich hybridization (~10 ml), han mi¢ng tai, chu y trdnh
dé ton luu bot khi trong tai. U & 65 °C trong 1 dém.
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Dung dich hybridization chta 1,5 ml NaCl 5M, 0,1 ml
Tris-HCl 2M (pH 8,0), 0,05 ml EDTA 0,5M, 1 ml dung dich
Denhardt 10%, 1ml SDS 10%, 0,5 ml DNA c4 hdi di bién tinh 1
mg/ml va miu do danh déu bang *P di bién tinh 1 - 3x107 cpm,
téng 10 ml.

Dung dich Denhardt 10x chia 2% BSA fraction V, 2%
polyvinyl pyrrolidone va 2% ficoll 400 (Pharmacia); st dung BSA
thuong gap nam moc nén khi dung moi pha, bdo quan ¢ tu lanh chi
dugc 1 thang.

Chii ¥: Mot s6 mang loc nhu Gene Screen Plus... cin phai lai tién
khoi (prehybridization) 8 gio.

Co thé tai str dung mang loc nylon (nhu Nitran ctia S&S...), khi d6
ngam mang trong NaOH 0,2N ¢ nhiét phong trong 2 gi¢ loai bo mau do
khong c6 twong tac bd sung, rira nude cho sach rdi trung hoa bang dung
dich chua 0,2 M Tris-HCI (pH 7,2) va 0,1% SDS. Ngam trong ti
polyethylene chita dung dich prehybridization trong 2 gio & 65 phit roi
bao quan & ti lanh, bao quan dugc 1au trong budng lanh sau. Khi ding iy
ra cho 4m & 65 °C rdi thyc hién tir bude lai (hybridization).

3. Lai gel kho

Do thiét bj tong hop DNA ngay cang pho bién, viéc st dung DNA
téng hop lam méau do cho lai Southern ngay cang tr¢ nén co thé. Trong
nhing trueong hop do, khong can sir dung mang ma c6 thé sir dung gel truc
tlep dé lai v6i cam do cao va ngay cang trd nén phd bién. Cac budc co thé
tién hanh nhu sau:

1) Ché gel agarose 1% (thong thudng 0,6 - 8%). Khi d6 d6 16p gel hoi
mong hon thong thuong it nhiéu (chi khoang 3 - 5 mm). Dién di (voi dién
ap cao hon hay thoi gian kéo dai hon so vdi gel c6 nong do agarose thip
hon), xir Iy kiém va trung hoa gan gidong nhu ddi véi mang nitrocellulose
hay mang nylon.
-Xu ly kiém: NaOH 0,5N - NaCl 0,15M, nhiét do phong 30 pht;
-Trung hoa: Tris (pH 7,0) 0,5M - NaCl 0,15M, nhi¢t d¢ phong, 30
phut.
2) Sau khi dién di, nhud¢m ethidium bromide, chyp anh luu tu li€u, néu
can.

Tuy nhién, néu khi dién di da cho DNA MW marker phong xa (nhu
[**P]-DNA d4 tiéu hoa bang Hind III) roi thi bo qua budc chup anh.
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3) Dat tam gel trén 2 tim gidy loc 3MM, day phia trén bang mot tAm Saran
wrap (to gidy boc mong bang chat déo), roi dit ca 1én gel dryer (may sy
gel). Hut kho & nhiét do phong trong 30 - 60 phut, tiép tuc hiit ¢ nhiét do
60 °C trong 30 - 40 phit. Sau budc nay, goi gel kho bang tim Saran wrap
c6 thé bao quan & nhiét d6 phong.

4) Ngam vao chau nho chira nude cat, gidy loc 3MM hat nuéce, gel lai
ngim nudc va truong 1én. Can than thao gel ra, ngdm vao SSC 20 phut &
nhiét do phong.

5) Lai tién hanh tuong ty nhu Southern hybridization néu & trén. Ngéam gel
vao dung dich lai ¢ nhi€t d6 thich hop (khong qua 60 °C vi tranh dé gel
mém) 16 gio.
Dung dich lai chira 2,5 ml SSPE 20x, 0,1 ml SDS 10%, 0,1
ml DNA cua ca hoéi hodc cua E. coli (1 soi) 1 vmg/ml, mau do danh
dau phong xa 1 - 2x107 cpm va 7,3 ml nuée (tong 10 ml).
SSPE 20x% dung dich dém chta 0,2 M phosphate (pH 7,0),
3,6 M NaCl va 20 mM EDTA. Tuong tu Southern hybridization,
cho gel vao tai polyethylene r6i rot vao (d61 voi ban gel 20 cm x 10
cm) 10 ml dung dich lai, dé qua dém trén may lac nhe.
6) Ly gel khoi tai, 1an luot ngdm (trong chau) trong cac dung dich nhu
sau:

-SSC 6x, nhiét 6 phong, 15 phut, hai lan;
-SSC 6x%, nhiét d§ phong, 4 gio;

-SSPE 5x, nhiét d9 lai 3 phut;

-SSC 6x%, nhiét d§ phong, 30 phut.

7) Khi thay dich can chu y vi gel kho thay, dung tay deo ging ma ép nhe
gel khi rot bo dich.

8) Dt gel 1én 1 to gidy tham 3MM, day bang Saran wrap, thuc hién tu ky
phong xa.

9) C6 thé tai sir dung. Xir 1y kiém loai bo mau do rdi trung hoa nhu voi
mang. Hong kho & nhiét do phong trén to giay tham.

10) Bé danh dau DNA téng hop bang phong xa, co thé danh dau dau 5'
bépg [y-*P]JATP hogc T4 polynucleotide kinase va phuong phépgnfr)i dai
mo6i. Phuong phap noi dai primer thuong c¢6 d6 nhay cao. Khi d6 tong hop
DNA khuén (dai 30 - 40 nucleotide) va primer (khoang 8 nucleotide) roi
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ding phuong phap multiprimer dé tong hop mau do.

Chii y: C6 thé tinh dugc nhiét d§ lai tir thanh phan cua mau do, khi
d6 nhiét do lai thich hop (tinh bang d¢ C) 1a: 2x(A+T)+4x(C+G)-5.
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I1. Lai Northern (Northern hybridization) va lai tham d6m
(dot blot hybridization)

Déi voi viéc phan tich RNA dic hiéu thé hién trong té bao hay t6
chure, sau khi dién di co thé sir dung cac phuong phap Northern blot dé xac
dinh d6 16n va lugng cua chung, va voi mau RNA pha loang dan co thé
ban dinh luong bang phuong phap phan tich dot blot (tham d6m). Trong ca
hai truong hop déu can phai lam bién tinh RNA 161 ¢0 dinh Ién mang
(nitrocellulose, nylon) roi kiém xuat RNA bang mau do dic hiéu. Phuong
phap bién tinh RNA c6 thé 1a phuong phap formaldehyde, glyoxal,
hydroxymethyl thiy ngan. Dudi ddy mo td phuong phép Northern blot
dung formaldehyde va phuong phap dot blot dung hydroxymethyl thuy
ngan (CH;HgOH). Mac du m6 ta ¢ day nhung tac gia khuyén cao khong
nén ding hydroxymethyl thity ngan vi rat doc cling nhu néu st dung thoi
gian kéo dai s& c6 tic dong mdi trudng tram trong néu khong cd quy ché
quan ly som.

Phuong phép dot blot don gian, hitu hiéu khi mubn dong dinh sb
luong 16n mau RNA luong 16n nhung nhiéu khi (do nhiém nhiéu
protein...) nén thudng dam va co kha nang cho két qua duong tinh voi
RNA khéac loai nhung c6 sy tuong dong (trinh ty nucleotide). Trong
phuong phép phén tich Northern blot, do kiém xuit dugc RNA dudi dang
mot bang dac hi¢u nén khong gip trd ngai trén. Cho nén thong thuong can
thue hién phan tich dot blot chon ra cic miu dwong tinh dé phan tich
Northern blot véi mau do dic hiéu.

1. Northern hybridization (bién tinh RNA bang formaldehyde)

1) Ngam ban gel, luge, chau dién di trong xa phong rdi rira ky, sau do
ngam chung vao nudc oxy gia (H.O,) 5% khoang 1 gio, lai rira nudc.
Ngém rura ky nhu vay dé tranh tac dong ctia RNase von rat sin do vi
khudn, nim... san sinh va rt bén trong ty nhién.

2) Cho nudc da tiét trung vao agarose, lam tan chay sau dé thém 1/5 lugng
can thiét dung dich dém dién di 5%, cho formaldehyde cho dat 2,2 M. Néu
can ché 40 ml gel agarose 1% thi can 0,4 g agarose, thém 24,8 ml nudc tiét
trung, gia nhiét lam dung giai, sau do cho 8,0 g dung dich dém dién di gel

5% va 7,2 ml formaldehyde, tron déu, roi ché ban gel.
Dung dich dém gel dién di 5x chta MOPS (3-
(morpholino)propane sulfonic acid) (pH 7,0) 0,2M, sodium acetate

50mM va EDTA 5mM, hip cao ap tiét tring.
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3) Piéu ché mau: cho vao trong mot dng Eppendorf 4,5 pl (gan 20 pg)
RNA, 2,0 pl dung‘ dich dém gel dién di 5x%, 3,5 ml formaldehyde, 10,0 ul
formamide, tron déu, dé 15 phut ¢ 55 °C.

4) Thém 2 pl dung dich mau tai mau 10x, ’dién di 6 100 V, §ize marker
cling xur ly tuong tu va cung dién di cho dén khi BPB tién gan dén mep
cudi cua gel 1a dugc.

Dung dich mau tii miu 10x chira glycerol & nong do
50%, EDTA 1mM, BPB 0,4%, XC 0,4%, hap cao ap ti¢t trung.

5) Ngam gel trong nude 5 phut, khi d6 thay nude mot sb 1an.

6) Ngam gel trong dich chita NaOH 50mM va NaCl 10mM trong 10 phut.
7) Ngam gel 10 phut trong Tris-HC1 0,1M pH 7.,5.

8) Ngam gel 20 phut trong SSC 10x.

9) Cbuyén roi lai nhu d6i voi Southern hybridization, nhung sau khi
chuyén khong rira bang dich c6 nong do muoi thap trudce khi lam kho.

Chii y: Size marker c6 thé 1a DNA danh diu phéng xa nhung
marker khong danh diu ciing tét, xtr Iy bién tinh tuwong ty voi mau RNA.
Ciing c6 thé sir dung RNA marker (28S, 18S rRNA...), dién di dong thoi
v6i RNA mau, c6 thé quan sat dudi UV sau khi nhudom gel bang ethidium
bromide. Khi d6, ngam gel 30 phut, thay nudc mot sd 1an, ngdm vao
ammonium acetate 0,1M 30 phut, ngam vao dung dich chura ethidium
bromide 0,5 pg/ml, ammonium acetate 0,1M va 2-mercaptoethanol 0,1M.
Sau d6 ngam 30 phut trong dich chra ammonium acetate 0,1M va 2-
mercaptoethanol 0,01 M.

2. Dot blot hybridization (swr dung hydroxymethyl thiiy ngdn)

1) Ngam thiét bi tham ddm (blotting apparatus) 1 gio trong hydroxymethyl
thuy ngan 10%, rura nudc.

Thiét bi thAm dém ciu tao tir mot khay mau 12 mot tim
phang c6 khoan sin hang loat 15 dé néu 16t & phia dudi mot tdm
mang cho sat khay mau va nho dung dich mau 1én trén thi dung
dich mau thoat qua mang va cac nucleic acid s& duoc gift lai trong
mang, mot hodc hai tam dém cho khay mau va mot khoang chan
khong (khay) ¢ phia dudi nbi véi mot may hat chan khong hodc
voi hut.

2) Ngam mot mang loc 12 cm x 8 cm trong nudc, sau khi ngdm hoan toan
thi ngdm trong SSC 20x% trong 1 gio.
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3) Thiét dinh mang vao thiét bi blotting (trén tam goém kep giita khoang
chén khong va khay mau) ddng thoi dé tranh hydroxymethyl thiy ngan
thoat ra can phai thiét lap chai bidy nudc (water trap) cho may hut
(aspirator) hodac bom chan khong.

4) Hoa tan RNA (dén 20 pg) trong SSC 3x, CH;HgOH 10mM, ché day
pha loang trong dung dich nay. Cho may hut chay nhe tao ap suat am vira
phai, nhd khoang 30 pl miu 1én mdi 16 khay mau, mau s& dugc hit vao
mang. Hut khoang 20 - 30 phut.

5) Xir Iy nhiét cho khé mang roi thuc hién twong tu d6i véi Southern
hybridization. bé giam phat mau nén can lai tién khé1, tire thuc hién viéc
che phu, hay phong bé, cic phan chua két hop cia mang. Véi muc dich d6
c6 thé dung sira loai bo (skim milk) hodc nhii thanh (iris cream liquor).
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II1. Phuwong phap xac dinh trinh tw nucleotide cua DNA

Cac phuong phédp xac dinh trinh ty nucleotide (gidi trinh
nucleotide, giai trinh DNA) c6 thé chia thanh hai nhém. Thtr nhit 1a
phuong phap Maxam-Gilbert véi viéc st dung viéc danh dAu hoéa hoc dic
hi€u cac nucleotide va thir hai 1a phuwong phap dideoxy lam dung mot cach
dic hiéu nucleotide sy tong hgp DNA biang DNA-polymerase nho st dung
cac dideoxynucletide. Do thao tic don gian va cac nguyén li€u duoc
thwong mai hoa dudi dang cac bo ché sin (kit) nén gan day hau nhu dé xac
dinh trinh ty nucleotide nguoi ta chi sir dung phuwong phéap dideoxy. Con
phuong phap Maxam-Gilbert nhu 14 phuong phap kiém chimg su ndi dai
primer, S1 mapping va xac dinh trinh ty nucleotide doan dac hi€u tuong
d6i ngan.

Trong ca hai phuong phap, nguoi ta déu can cit ngin cac doan
DNA vira phai dé giai trinh dan. Tk két qua cac doan DNA sau mot loat
1an giai trinh ngudi ta c6 thé ghép ndi dé c6 trinh tw nucleotide hoan chinh.
C6 thé mo hinh hoa cach doc trinh ty nucleotide nhu sau:

Két qua mét sé lan gidi trinh (1), (2), (3):
1)TGCGGTACTTCCGTACGTA

2) CGTACGTATAGGCCCGTATGCAAATC
3) A GCAAATCGGCCTTCGTT
doan 1ap (overlap) doan lap

Trinh tw thuc:
TGCGGTACTTCCGTACGTATAGGCCCGTATGCAAATCGGCCTTCGTT

Trong d6, cac doan ldp la cac trinh ty giap ta doc dugc toan bo do
dai ctia phan tir DNA. K¥ thuét giai trinh tién bo nhat ciing chi cho phép
xac dinh trinh ty DNA dudi 1.000 nucleotide (khoang 300 - 400 base voi
BioRad sequencer kiéu 370A, khoang 800 - 1.000 base v&i Shimidzu
Fluorescent sequencer kiéu DSQ 1000L). Véi cac plasmid vector hién c6
ta co thé clone hoa doan DNA dai hon 10.000 base. Khi d6, sau khi xac
dinh trinh ty mot doan DNA ké primer chung M13 (ca phia F 1an R) ngudi
ta ¢6 thé dya vao trinh ty nay dé thiét ké nhitng méi oligonucleotide mai
dé giai trinh doan DNA tiép theo. Sau d6 lai tiép tuc thiét ké moi moi bt
cdp dugc voi doan vira xac dinh dé giai trinh doan tiép theo nita. Ngudi
thuong goi cac thao tac nay la "gene walking". Vo1 cac doan DNA khac
nhau 1a san phém DNA té bao di phan giai bang enzyme han ché hoic cat
dut co giol bang phun tao mu (nebulisation) hay song si€u am thi dé giai
trinh day du nguoi ta can phai dong hoa (cloning) trong E. coli sau d6 giai
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trinh timg clone rdi tim doan lap, thyc hién "gene walking" dé giai quyét
toan bd chicu dai cua genome.

1. Phuong phap dideoxy

Enzyme DNA-polymerase ctia vi khuan E. coli sit dung DNA mot
s¢i lam khuon va moét oligonucleotide bd sung voi nd lam mdi va tién hanh
phan mg ldp thém nucleotide bo sung lam kéo dai DNA xuat phat tir gbc
3'-OH ctia mdi theo hudéng 5' - 3'. Co chat cho phan ung nay la 4 loai
deoxyribonucleotide triphosphate (dNTP), va néu thém vao dé mot
dideoxyribonucleotide triphosphate (ddN'TP) thi tai vi tri b6 sung s& hoic
1a dNTP hoic 1a dANTP dugc lap vao chudi. Néu dNTP lip vao chudi thi
(cung cip gdc 3'-OH nén) phan ung tiép tuc dai thém nhung néu ddNTP
lap vao thi phan tmg ndi dai bi ding lai (do thiéu gbc 3'-OH). Néu chon ty
16 ANTP/dANTP thich hop thi tir mot khuén DNA hang loat chudi bd sung
dugc tong hop co d6 dai khac nhau mot cach ngiu nhién do dimg phan
ung ndi dai mot cach dic hiéu tir vi tri dbi ung voi nucleotide bd sung véi
ddNTP d6. Trén nguyén ly d6 Sanger va CS da sang tao ra phuong phap
dideoxy.

Trong thyc té enzyme DNA polymerase cua E. coli con co hoat
tinh 5' - 3'-exonuclease, cho nén dé tranh sy phan giai primer theo huéng
5'- 3" nguoi ta st dung enzyme Klenow la enzyme da loai bo hoat tinh
5'_ 3'-exonuclease dé thuc hién cac phan Gmg ddi tng véi bdn loai base
(b6n dng cho bon loai dANTP). Déng thoi trong cac phan ng nguoi ta con
sir dung mot loai base dugc danh dau [**P] hodc [*S] hogc chat phat huynh
quang de danh dau sgi DNA duogc tong hop méi. Pién di san pham moi
duoc tong hop trong gel polyacrylamide-urea €6 d6 phan giai cao (dé phan
tach cac doan DNA c6 do dai khac nhau) rdi thuc hién tu ky phong xa
hodc kiém tra huynh quang ngudi ta xac dinh dugc trinh ty nucleotide qua
trinh ty d6 dai cta cac san pham dic hiéu cac dANTP dau mat. Mot lan
phan mg c6 thé xac dinh dugc khoang 300 base. Gan day, nho k¥ thuat
danh déu huynh quang tién bd nguoi ta danh dau truc tiép 1én mdi loai
ddNTP véi chi mot loai hop chat phat mau huynh quang, bon loai ddNTP
nhudém bdn loai hop chat phat mau khac nhau, nén véi chi mot 6ng phan
g ciing c¢6 thé phat hién duoc ching loai base cudi cac doan bd sung ddi
mg v6i loai dANTP x4ac dinh. Phuong phap nay duoc st dung phd bién
thay thé hau nhu hoan toan phuong phap st dung phéong xa.

Céc plasmid thuong duoc st dung dé xac dinh trinh tu nucleotide

clia cac doan DNA da t6 hop vao vi tri da clone héa (MCS: multi-cloning
site) cua vector phage h¢ M 13mp hodc vector plasmid h¢ pUC... Ngay
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nay, nhiéu loai plasmid vector dugc sang tao, 4p dung va thuong mai hoa,
trong d6 c6 nhing loai vector ddu bang nhu pGEMT Vector va pGEMT
Easy Vector (Promega Co.) ap dung trong cloning DNA rat hitu hi¢u bén
canh nhitng vector plasmid dau dinh.

Duéi ddy gidi thiéu mot sb chung loai vector va ky thuét tvong mg
dugc su dung kha lau, nhiing sang tao mdi gan day trong linh vuc nay co
nguyén tac twong tu nhung véi nhitng cai tién de ap dung hon.

1.1. Diéu ché DNA Kkhuédn
1.1.1. Phage hé M 13mp
*Tdi tao dong trong phage h¢ M 13mp:

1) Bang T4 DNA ligase ta két ndi (ligate) doan DNA c\f?m xac dinh trinh tur
nucleotide v6i vai chuc nanogram DNA vector dugc di€u ché nhd phan cat
DNA dang tai tao (RF - replicative form) cua phage h¢ M 13mp bang
enzyme han ché thich hop.

2) Tron dich két ndi v6i 100 - 200 pl E. coli chiu di nap JM 105, dé trén
nude da 40 phat.

3) Xur 1y nhiét 2 phiit & 42 °C hodc & 50 °C trong 50 gidy (gdy soc nhiét).

4) Pé lai trong nudc da (khoang 5 phut).

5) Rot agarose (0,6 - 0,7%) trong TY 2x vio dng co nap di tiét trung 10i
bao 6n ¢ 42 °C. Tron vao 3,0 ml agarose (0,6 - 0,7% trong TY 2 %) lan luot
cac thanh phan gém 25 pl IPTG (100 mM), 100 pl dich vi khuan JM 105
da boi dudng 1 dém, 100 - 200 ul vi khuan da di nap (phage) va 50 pl
dung dich X-Gal (2%) trong dimethyl formamide rdi trai trén moi truong
dia LB. Hong rdo mat thach.

Moi truong TY 2x chira 16 g tryptone, 10 g cao nam men,
5 g NaCl va nuéde cat g.s. 1.000 ml.

X-Gal (5-bromo-4-chloro-3-indoline-f3-galactoside) duoc
pha 2% trong dimethyl formamide trudc khi dung, nhung ciing co6
thé pha roi cat ¢ —20 °C trong 6ng v6i lugng nho du dung hét mot
lan.

6) Dé cho mat thach rin, 0 ¢ nhiét d6 phong trén mit phang.
7) Lat dia, 0 ¢ 37 °C trong 1 dém.

~Nhimng thé d3 t6 hop hinh thanh nhiing plaque duc (turbid plaque),
cac the khong t6 hop hinh thanh nhiing plaque mau luc (blue plaque), cac
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thé khuyét t6n ciing hinh thanh plaque duc nhung rat hiém.
*Diéu ché DNA mgt soi:
1) Cho 2 ml méi truong TY 2x vao 6ng nghiém c6 nap di tiét tring.

Moi truong TY 2x 16 g chira tryptone, 10 g cao ndm men
(yeast extract), 5 g NaCl, hoa trong 1 lit nudc cat, hap cao ap tiét
trung.
2) Cay 20 pl Itra cdy M 105 da qua dém vao mdi ong TY 2x.

3) Dung que tam da ti¢t trung ciy plaque duc vao cac dng. Can chi y dé
cay cac plaque doc lap.

4) U 5-6 gio & 37 °C trén may lac, can lic manh, néu lac khong du s¢ phat
trlen kém, luong thu dugc ctia phage s€ it. Quay li tam ong nghiém nudi
ciy 3.000 v/ph trong 2 phut.

5) Thu nuéc mit chuyén sang éng Eppendorf 1,5 ml. Quay li tim 12.000
v/ph trong 5 phut.

6) Cl}uyén 1,3 ml dich mat sang dng Eppendorf méi, chii y dé dich khong
lan t€ bao vi khuan.

7) Thém 20 pl dung dich PEG 6000 20% - NaCl 2,5M, tron déu, dé 15
phut.

8) Quay li tam 12.000 v/ph trong 5 phut, loai bo nudc mat. Khi nay c6 thé
nhin thay tua phage, déc biét néu dung rotor cd dinh goc (angle rotor) thi
de nhan thay tua phage hon.

9) Quay li tdm thém 2 - 3 phat ¢ 12.000 v/ph, loai bé nuéc mat, co thé hut
bang pipet hodc dbc dng d6 di.

10) Hoa tua phage trong 100 pl TE 10mM. Thém 50 pl phenol hoac 100 pl
phenol-chloroform (1:1), trdn déu, dé nhié¢t dd phong 15 phut.

11) Tron lan nira roi quay li tAm & nhiét do phong trong 3 phut, ding rotor
doang gdc (swing-out rotor) thi tot hon.

12) Hat nuée mit sang dng Eppendorf méi, thém 10 pl sodium citrate 3M
(pH 6,0), 250 pl ethanol, tron déu.

13) Bé két tiia & —20 °C trong 1 dém.
14) Quay li tdm 10 phat ¢ 12.000 - 16.000 v/ph ¢ 4 °C trong 10 phut.
15) Loai bo nudc mit, trang bang ethanol 70%.
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16) Lai li tam, loai bé hét nude mat.

17) Lam kho tia DNA bang méy lam kho bang chan khong, hodc dé kho
tu nhién.

18) Hoa tan DNA vao TE, tiy luong DNA nhiéu hay it ma thém luong TE
thich hop. Bao quan ¢ —20 °C.

1.1.2. Plasmid hé pUC

1) Clone‘ hoa dpan DNA can xac ‘dinh trinh tu nucleotigie vao plasmid hé
pUC, diéu ché DNA plasmid bang phuong phap ki€ém (phuong phép
Birnboim).

2) Thém 2 pl NaOH 2N vao 18 ul dung dich DNA (trén 0,5 pmol), dé &
nhiét do phong 5 phut.

3) Thém 8 pl ammonium citrate 5M, sau d6 100 pl ethanol dé két tua.

4) Pé trén d4 kho (dry ice) 5 phut hodc & —20 °C 30 phiit cho tao két tia.
5) Quay li tam 12.000 - 16.000 v/ph trong 5 phut ¢ 4 °C, loai bo nudc mat.
6) Trang bang ethanol 70%.

7) Quay li tam 14n nita, loai bé nudc mit.

8) Pé kho hay hut kho bang may lam kho bang chan khong (budng chan
khong), bado quan ¢ —20 °C.

1.2. Piéu ché dung dich nucleotide cho phan trng dideoxy

Pé diéu ché dung dich nucleotide phai sir dung nudc cit hodc nudc
loc siéu sach da hap cao ap tiét trung con bao quan thi phai & —20 °C.
1) bBiéu ché dung dich 10 mM mdi loai nucleotide dNTP trong nude cling
nhu dung dich ddNTP lam dung dich ton trir, bdo quan & —20 °C.
2) Pha dich h51‘1 hop dNTP (cac dich nucleotide c6 giam luong ting loai):
pha loang 20 lan dich t@n trfr dam dac cac ’loaj (thanh dung dich 0,5mM
céac loai), sau d6 pha bon hon hgp trong bon ong (G° A° T° va C°% vdi
lugng cac loai theo bang sau.

Néu sir dung [0-P]dCTP hoic [a-**S]dCTPasS thi

Dung dich G’ A° T° C’
dGTP 0,5mM 1l 20 pl 20 ul 20 ul
dATP 0,5mM 20 ul 14l 20 ul 2041
dTTP 0,5mM 20 pl 20 pl 1u 20 1l

TE 20 ul 20 20 pl 20
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Néu sir dung [0-P]dATP hoic [0-**S]dATPaS thi

Dung dich G’ A’ T° C°
dGTP 0,5mM 1ul 20 20 ul 20 pl
dATP 0,5mM 20 pl 20 ul 1l 20 pl
dTTP 0,5mM 20 pl 20l 20 ul 1ul

TE 20 I 20 ul 20 ul 20 ul

3) Céc dich phan tng dANTP duoc diéu ché tir dung dich ton trit (& muc
1.) néu O trén):

- 0,15mM ddGTP: 3,0 ul ddGTP ton trix + 197 pl nudc;

- 0,3mM ddATP: 6,0 pl ddATP ton trit + 194 ul nudc;

- 0,4mM ddTTP: 8,0 ul ddTTP ton trix + 192 pl nudc;

- 0,1mM ddCTP: 2,0 pl ddCTP ton trix + 198 pl nude.
4) Dich hon hgp ANTP/ddNTP:

-G/G°: 17 pul G® + 10 pl dich phan tng ddGTP;

-A/A 13 ul A° + 10 pl dich phan g ddATP;

-T/T° 19,1 pl T° + 10 pl dich phéan tmg ddTTP;

-C/C" 36 pl C° + 10 pl dich phan tng ddTTP.

Chii y: Dich hon hop dNTP/dANTP la dich dwoc dua vao bon éng
phan ng khac nhau. Trong moi ong néu néng do ddNTP qua cao thi phan
ung s€ nhanh chong dung lai va ta khong thé )7(2'1(: dinh duoc ‘grinh tu kha
dai, khi d6 can phai chinh gidm lugng ddNTP d¢€ c6 phan ung toi uu.

5) Dich bo khuyét (chase solution): pha 5 pl méi logi ANTP ton trit v6i 80
ul nuée cat (mdi loai trong mot 6ng).

6) V6i [0-P]dCTP, thuong can pha thém dCTP khong danh dau. Néu
hoat tinh phong xa tuong dbi cua [a-**P]dCTP cao (3.000 Ci/mmol) thi c6
thé tang ty 1¢ dCTP khong danh dau pha thém. Con né€u hoat tinh phdng xa
tuong dbi cua [a-*P]dCTP thé‘p (khoang 400 Ci/mmol) thi khong can phai
lam giam hoat tinh phong xa bang dCTP phi phong xa.

1.3. Giin két DNA khuén véi moi

1) Piéu ché rpéi 0,5 pmol/ml dap ung muc dich dat ra (b6 sung voi
khudn). C6 thé st dung primer ché san cho phage h¢ M 13mp va plasmid
hé pUC c6 trinh ty GTA AAA CGA CGG CCA GT (17 base). Néu dung
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mdi CAG GAA ACA GCT ATG AC (17 base) thi co thé giai trinh tu
nucleotide theo chuoi nguoc lai (dya vao khuodn 1a soi bo sung).

Chui y: Hai primer nay bat cip dugc voi cac vector hai soi néu trén
& vi tri gan diém két nbi vector véi DNA clone hoa. Sau khi xac dinh duoc
mét doan trinh ty DNA clone héa thi dya vao trinh tu d6 ma thiét ké va
tong hop cac mdi oligonucleotide méi dé co thé giai trinh cac doan tiép
theo cia DNA clone hoa.

2) Tron cac hoa chét: 5,0 pl dich DNA khuén (trén 0,5 pmol), 1,0 pl
primer (0,5 pmol/ul), 1,5 Yl dung dich dém Klenow 10%, 2,5 ul nude. Li
tam nhe.

Dung dich dém Klenow 10x chta Tris-HCI (pH 8,0)
100mM va MgCl, 50mM.

3) Pé 1 gid & 55 - 60 °C cho gan két.
1.4. Phan ung dideoxy

Nguyén ly phuong phap nhu sau. Gia su ta ¢6 doan DNA sau vi tri
gan mdi ta c6 trinh ty nucleotide 5-TCA GAC GTA-3', vdy trinh ty b6
sung v&i n6 1a 5'-AGT CTG CAT-3'. Néu ta cho phan tng tong hop DNA
trén khuén DNA nay bang enzyme Klenow hodc bang phan tmg luan nhiét
vo1 DNA-polymerase chiu nhi¢t nhu 7ag polymerase, r7aq polymerase
trong hon hop c6 moi néu trén va bon loai ANTP trong d6 mdi loai ANTP
duogc thay thé mot phan bang mot ddNTP cung loai. Khi d6, sau phan ung
PCR (xem muc XIV: PCR), tir khuon DNA mot s¢i néu trén, ta cé thé ¢co
céc san pham rat khac nhau do cac ddNTP bo sung ngau nhién tham gia
phan ng va sau d6 lam phan tng dung lai do khong cung cap duoi 3'-OH
can thiét cho phan tng. Nhu vy ta s& c6 cac san pham sau:

~A*
~AG*
~AGT*
~AGTC*
~AGTCT*
~AGTCTG*
~AGTCTGC*
~AGTCTGCA*
9. ~AGTCTGCAT*
trong d6 ~ 1a vi tri cua mdi (primer), con A*, T*, G* va C* la cac
dideoxyribonucleotide twong ung.

® N o U A~ w N =
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Néu voi mot DNA khuén duy nhit néu trén, c¢6 bdn dng phan ung
khac nhau mdi dng c6 bod sung chi mot loai dANTP va v6i mot moi trén thi
sau khi phan tmg va dién di trén bon lan gel khac nhau (ddA, ddT, ddG va
ddC), ta co thé c6 cac san pham danh ddu c6 diém két thic véi mot
nucleotide twong tmg. Néu dién di trong méi trudng cd the phén tach cac
doan nay theo d6 16n ctia khéi lwong phan tir (san pham ngan dich chuyén
nhanh hon san pham dai) va sau d6 xir 1y dé phat hién két qua dién di ta s&
xac dinh duoc trinh tu cac loai diém két thuc theo mirc do ting dan cua
doan dudng dich chuyén cua cac bang & trong gel. Két qua c6 thé trinh bay
nhu hinh duéi day.

Két qua dién di san phém‘PCR cac
Trinh ty G’ng pliém 1’113g V(A:)’l n}ét rrgél chung’g.
Chidu  nucleotide danh glau, tr.en bon lan ké nhau véi Trinh tu
A , 2 bon loai ddNTP khac nhau .
dién san pham SOl
di phan ung ddA | ddT | ddG | ddC khu6n
A —_— T
G — C
T —_ A
C — G
T —_ A
G —_— C
C —_— G
A —_— T
T — A
M ban gel

Hinh 9: Nguyen ly phan wng phwong phap dideoxy doc trinh ty
nucleotide véi bon 6ng phan wng b sung bon ddNTP khac nhau

*Phan ung dideoxy:

1) Cho vao 4 dng Eppendorf mdi éng 2 pl mét trong cac dich hdn hop
dNTP/ddNTP cac loai G, A, T, C.

2) Cho hén hop gém 1,0 ul dCTP (16,7 pM), 1,0 pl enzyme Klenow Vé
1,0 pl [0-*P]dCTP (3.000 Ci/mol) vao dich DNA khuén gin két voi moi.
Tron déu roi li tim nhe.

3) Cho hén hop thu dugc vao cac 6ng A, T, G va C, mdi 6ng 2,0 pl.
4) Bé 37 °C cho phan tmg xay ra.
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5) Thém 2 pl chase solution, dé 15 phit ¢ 37 °C cho phan tng xay ra.
6) Thém 4 pl dich mau tron formamide, tron déu.

Dich mau trgn formamide chia 10 pl formamide, XC
0,05%, BPB 0,05% va EDTA ImM. Formamide c6 tac dung lam
ngan can sy phuc hoi sgi d6i DNA.

7) Bién tinh bang nhiét & 90 - 95 °C trong 3 phut. Téi 2 pl vao mdi 15 cua
gel. Sau khi bién tinh bang nhiét c6 thé bao quan & —20 °C.

1.5. Sequencing gel (gel giai trinh)
1.5.1. Diéu ché dung dich acrylamide (3¢ ché gel polyacrylamide)

1) Tron cac hoa chat theo bang dudi day dé c¢6 dung dich acrylamide phu
hop v6i nong do gel can chon.

Nong do gel (%) 5 6 8 12 20

Urea (g) 50 50 50 50 50

TBE 20x (ml) 5 5 5 5 5

Dich polyacrylamide 40% (mD)* 12,5 15 20 30 50

Nudc, pha cho du (gs) (ml) gs 100 gs100 gs100 s 100 gs 100
*Dich polyacrylamide 40% duoc ché bang cach tron 190 g acrylamide véi 10 g
N,N'-methylene-bis-acrylamide (bis-acrylamide) trong 500 ml nuéc, boc chin
anh sang va bao quan & 4 °C. Chii y acrylamide 1a chat doc than kinh, can ding
bao tay va tranh hit phai bui.

2) Ngay trude khi ché tac gel pha thém 1/10 APS (ammonium persulfate)
10% va 20 TEMED.

1.5.2. Ché tdc gel
1) Rira sach cac tim thuy tinh ban gel, sau d6 lau bang ethanol va dé khé.

2) Sau khi ban thaty tinh khé x&r 1y mit trong cta tAm co tai (do cét bot)
bang silicone dé khi boc thuy tinh dé dang tach roi khoi gel va khong 1am
gel bj hu. Tuy nhién, cé thé khéng nhdt thiét phai béi silicone. Kep thanh
ngin (spacer) vao gitra cic ban thuy tinh, chin ba canh bao dam gel 1ong
khong chay lot, kep chit bang kep roi dit nim ngang.

3) Sau khi thém 10% APS va TEMED va tron déu dich acrylamide, dung
syringe hodc pipet (c¢& 16n dé hat mot 1an hodc chi it 1an) lay dich
acrylamide cho vao khe ho gitra hai tim thiy tinh khudn gel sao cho giita
hai tim khong c6 bot khi. Sau khi ddy dich gel rap luoc sau khoang 7 mm.
Néu lugc riang nhon thi rap lung cta luge (nhu mot tAm cach - spacer) chii
¥ ding qua sau vuot qua duong vach danh diu trén tAm kinh khong tai.
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Sau khi gel cimg hay trudc khi dién di thi rat (Iung) luoc ra va cdm phia
rang lugc nhon thay vao vi tri d6 (chu y, rap rang lugc khong qua sau dé
tranh 1am bién dang gel (mit day 18 gel cAu vong) nhung khong qua nong
dé du lam ngan cach cac khoang rang lugc. Khe ho gitra hai rang lugc lién
ké 12 noi tai mau can dién di.

1.5.3. Dién di

1) Rép thiét bi dién di theo huéng din cta nha cung cip. C6 loai can rat
(mdt cach can than) lugc khoéi gel, ¢o loai rut lung lugce khéi gel roi cdm
phia ring lugc vao vi tri da rat d6 dé tao nhimg khoang ho giira cac ring
1am khe tai mau. Kiém tra d6 kin gitra ban gel véi thiét bi dién di, 46 day
TBE vao chau dién di. Dung syringe 16n kém kim tiém (udn cong) hut
TBE nay rdi phun vao dudi ddy ban gel dé loai trir bot khi mic ket & day
gel. Tai dich mau tron formamide vao gel va dién di tién khoi (dién di
chuan bj).

2) Trudc khi tai mau ding pipet hat hét urea tan tir gel khoi khe tai mau
(slot), néu dung luoc rang nhon thi sau khi rira urea cim rang lugc vao dau
trén cua gel. Mau duoc tai vao day 16 bang pipet c6 ddu nho (Gilson...)
hodc 6ng thuy tinh dau nho tao thanh 16p mong & day 19.

3) Pién di phat nhiét nhung can tién hanh dudi dién 4p cao trong chimg
muc cac tim thiy tinh khéng bi v&. Dudi 1.500 - 3.000 V can diéu chinh
dé cuong do dong dién trong pham vi khong qué 16n. Lay murc di dong ctia
dich mau 1am tiéu chuan dé dung dién di. Toc do di dong phu thudc vao
ndng do cua gel nhung véi gel polyacrylamide 6% thi BPB tuong mg véi
khoang 23 nucleotide con XC vé1 110 nucleotide. (V61 cdc may gii trinh
ty dong thi viéc theo ddi bang mau nay 1 khong can thiét nho kha niang
doc va luu thong tin thyuc thoi).

1.5.4. Tu ky phong xa (autoradiography)

Sau khi két thuc dién di, ldy ban gel khoi thiét bi, Iy tAm thiy tinh
co tai khoi ‘gel (nho silicone ma viéc lay ra kha dé dang), thuc hién tu ky
phong xa bang mdt trong nhirng phuong phéap sau day.

1) Cho gel [én bé mat mot tim film X-quang da su dung (film ct), day gel
bang mot tam Saran wrap, dua vao buodng t61 va dat 1én do mot tam film
X-quang méi dé€ thyc hién tu ky phong xa & —70 °C.

2) Bé nguyén ban gel trén tim thuy tinh, thAm gel bang acetic acid 10% rdi
methanol 10%, dé yén 15 - 20 phit, chuyén gel sang gidy thim 3MM, lam
khé trong may sdy gel, sau d6 tién hanh tu ky phong xa (trong budng tdi,
ép sat gel 1én tim film X-quang, dé 0,5 dén 1 gio rdi rira film hién anh).
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Chii y: Phan Gmg trén day nham trinh bay lai budc so khai cia
phan umg giai trinh nucleotide da tung duoc thuc hién trude day. Ngay
nay voi phat kién ra enzyme DNA-polymerase chiu nhiét c6 nguon goc tir
vi khuan chiu nhiét Thermus aquaticus (Tag polymerase, rTag
polymerase), ddNTP nhuom phi phong xa (non-RI-dyed ddNTPs nhu ABI
PRISM™ Dye Terminator Cycle Sequencing Kit ctia Perkin Elmer Co.),
may luan nhiét ty dong hoa (thermocycler, programmed incubator) va thiét
bi quang hoc nhén biét birc xa huynh quang doc ban gel trong sudt qua
trinh dién di (nhu Model 307A DNA Sequencer cia Applied Biosystems
két ndi computer hé Macintosh, hoic DSQ-1000L Automated Fluorescent
DNA Sequencer ctiia Shimazu Co. két nbi computer hé Windows...), tinh
phién tap ctia viéc giai trinh DNA giam di nhiéu va v6i hiéu suat cao hon
han.

Nguyén ly cua phuong phap nhu sau. Néu bén loai dANTP dugc
danh déu bang bon loai chat phat huynh quang khac biét thi ta vo1 mot 6ng
phan tng ta c¢6 thé thu duoc cac san pham khac nhau va néu dién di va
nhan dién dugc buc xa huynh quang khac biét ta co thé xac dinh duoc
trinh ty phan ung.

1.6. Sequencing DNA véi may luan nhiét va DNA-Sequencer tu dong

Véi ky thuit méi nhitg budc can thyc hién hau nhu khong thay
d6i nhiéu 1a ché tac gel polyacrylamide-urea va xir ly nhiét két hop dich
mau tron formamide san pham sau phan ung tong hop ndi dai moéi (PCR
v mot m01) va tal mau vao ban gel. Véi viée st dung hdn hop phén tng
danh dau diém cudi (terminator ready reaction mix) dé c6 dich tai vao gel
chi can tron trong mot 6ng danh dau hdn hop dudi day roi thuc hién phan
ng tong hop DNA trén may luin nhiét va xtr Iy nhu néu & cac bude
tiép theo.

- 9,0 pl Terminator Ready Reaction Mix,
- 3 - 6 pl Template DNA,

- 3,2 pmol Primer va

- nude cit g.s. 20 pl.

Trong do, Template DNA c6 thé 1a ssDNA 0,1 Mg hodc dsDNA 0,3
- 0,5 pg, hay san pham PCR (10 - 30 ng/pl) 3 - 6 .
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Két qua dién di san pham m#at dng phén ing
_ vaihon loai dNTP nguyén liéu danh dau huynh

Chuén guang khac nhau Trinh | Trinh
dién Trinh tw mau phat quang khi gdp |ty sgt =t sot
di gel hiye za ldch thich nii da | khudn

— zanh luc A T

— tim zanh o C

— da T iy

— zanh lam C o

— da T iy

— tim zanh & -

— zath lam C &

— zanh luc A T

Y — da T A

Hinh 10: Nguyén ly phan ing phwong phap dideoxy doc trinh ty
nucleotide v01 hén hop bén dANTP danh diu huynh quang khac nhau.
Cac ddNTP gan chét phat bic xa cam tmg khac nhau khi kich thich boi UV:
ddATP gin chat huynh quang phat sang luc, ddGTP gin chat huynh quang
phat sang tim xanh, ddTTP gan chit huynh quang phat sang d6 va ddCTP gin
chat huynh quang phat sang xanh lam), cac manh DNA mang dau huynh quang
s& duogc 1an luot ghi lai khi dich chuyén (nhod dién di) qua dau doc (bd tri &
khoang cach c6 dinh so v6i do dai ban gel) ciia may sequencer tu dong va tin

hiéu twong tng duoc ghi lai trong file tuong Ging trong computer.

1) Thuc hién phan Ung luan nhiét (twong tu PCR, xem muc XV chuong 3)
nhu sau: 95 °C trong 10 gidy, ha nhanh xubng 50 °C va duy tri trong 5
gidy, nang nhiét nhanh 1én 60 °C va duy tri trong 3 - 4 phut, lap lai 25 chu
ky luan nhiét, cudi cung duy tri mau & 4 °C cho dén khi ldy ra va két tia
san pham bang ethanol.

2) Chuan bi mét éng Eppendorf 1,5 ml va cho sin vao d6 2,0 pl sodium
acetate 3M (pH 4,6) va 50 pl 95% ethanol.

3) Chuyén ca 20 pl san phdm phan ung qua ong 1,5 ml, tron déu va dat
trén bang (nudc da) 10 phut.

4) Quay li tam 10 - 15 phut & 13.000 v/ph, loai bo hét 16p ethanol (bang
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pipet hodc d6 bo ciing dugc), trang nhe tua bang 250 pl ethanol 75%’r(“)i
loai bd hoan toan 16p ethanol (trdnh quay vao tia khong thé nhin thay),
lam kho.
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Hinh 11: Két qua giai trinh gen trén may tu dong.
Thong tin dugc ghi va luu lai dudi dang cac bang DNA c6 mau huynh
quang khac nhau, dudi dang song va trinh ty nucleotide.

5) Sau khi chuan bi gel, kiém tra két ndi may dién di voi may vi tinh, thiét
dinh protocol va thu muc vé mau rdi dién di tién khoi dé kiém tra do sach
ctia ban gel (chu yéu 13 bé ngoai tim thuy tinh ving quy dao cta dau do
doc huynh quang, néu chua sach phai lau lai bang isopropyl alcohol).

6) Xt Iy dich mau tron formamide (chuan bi truéc dung dich loading



108

buffer bang cach tron formamide khir ion va EDTE (pH 8,0) 25mM chta
v6i ty 1& formamide:EDTA-Blue dextran 1 5:1). Cho vao 6ng chira san
pham phan tmg sach néu trén 4 - 6 pl dich mau formamide, tron xody va li
tam tap trung.

7) Xir Iy nhiét (dua vao nude soi 1 phat rdi dwa nhanh vé nudc da dang tan
cho dén khi tai mau).

8) Tai vao gel polyacrylamide-urea dé rap trong may Sequencer ty dong
nhu trinh bay & trén. Thé tich mAu can tai thuong 1a 4 - 6 pl. Kiém tra ché
d6 doc va luu théng tin trén may tinh ket n6i vo1 may Sequencer. Chu y,
trong nhiéu truong hop tai mau 6 cac giéng gel ké tiép nhau c6 thé dan dén
hién tuwong nhidu thong tin do co sy giao thoa giira cac lan ké nhau, khi d6
tai gel cach giéng lam giam hién tuong nay. Néu can tai tét ca cac giéng thi
nén tai hai lan. Lan dau tai dich phan mg vao cac 16 giéng cach khoang,
dién di 10 phut roi tit may (mo ndp thi may ty dong dimg) va tai mau vao
cac giéng xen k& con lai.

9) Cho may chay 10 gid (qua dém). Cac thiét bi Sequencer tu dong s& tu
dong do doc su dich chuyén ctia cac doan DNA trong gel mot cach dinh ky
(mot s6 1an trong 1 phut, tuy thiét ké) trén mot 16 tuyén cit ngang duong
dich chuyén ciia DNA va luu giit thong tin cho viéc phan tich két qua
(cling nhu bién tap (edit) két qua) trén may vi tinh. Vi cach kiém tra thuc
thoi nay thi cac manh DNA c6 khéi luong phan tir cang nho thi cang phat
hién sém va 1an luot dén phat hién phan tir c¢6 khdi lugng 16n hon.

2. Phwong phap Maxam-Gilbert

Phuong phap Maxam-Gilbert thuc hién danh dau héa hoc timg
phan dic hiéu v6i bon loai nucleotide (A, T, G va C). Sau d6, cit phan tir
DNA niy mét cch dic hiéu tai vi tri da danh déu. Cudi cung, dién di san
pham phan giai DNA thu dugc trong gel polyacrylamide. Di dong ciia cac
doan DNA trong dién truong phu thude vao do dai cua ching, nho d6 xac
dinh duoc trinh tw nucleotide. Phuong phap nay hau nhu khéng con duoc
st dung mo ta & day voi muc dich tham khao.

1) Dung polynucleotide kinase danh diu dau 5' hodc ding enzyme Klenow
danh dau dau 3' cia DNA bang [?P], sau d6 dung enzyme han ché dé cit
hodc phan li bang cach tach soi (strand separation), diéu ché cac doan
DNA danh déu mot soi.

2) Hoa tan [?P]DNA trong 20 ul nudc cit, thém 5 pl DNA (1 mg/ml) tinh
dich ca hoi.
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3) Chia dich DNA néu trén ra 5 6ng Eppendorf mdi 6ng 5 pl.

4) Cac mau dugc tién hanh danh diu hoa hoc cua 5 loai base nhu néu dudi
day.

2.1. Panh déu héa hoc
2.1.1.G
1) Thém 200 ul dung dich dém DMS, 1am lanh ¢ trong nudc da.

Dung dich dém DMS (DMS buffer solution) chtra 50 M
sodium cacodylate (pH 8,0) va 1| mM EDTA.

2) Thém 1 pl DMS (dimethylsulfate), cho phan tmg 1 phut & 20 °C.

3) Thérq 50 Wl dich dirng DMS va 70 pl ethanol da lam lanh, tron xody
manh, dé & —70 °C trong 15 phut.

Dich dirng DMS (DMS stop solution) chira sodium citrate
1,5M (pH 7,5), 2-mercaptoethanol 1,0M va tRNA 100 pg/ml.
4) Quay li tdm 10 phut, 1y tua, hoa tan taa trong 250 ul sodium citrate
0,3M.
5) Thém 750 pl ethanol d4 1am lanh, tron déu va dé 15 phut & —70 °C.
6) Quay li tim 10 phut, trang taa 2 lan trong ethanol 70%.
7) Lam kho bang may hut chan khong.
2.1.2. A>C

1) Thém 100 pl dung dich NaOH 1,2N - EDTA ImM, cho phan tng trong
4 phut ¢ 90 °C.

2) Thém 150 pl acetic acid, 5 pl tRNA (1 mg/ml) va 750 pl ethanol 70%
da lam lanh, tron k¥, dé & —70 °C trong 15 phut.

3) Quay li tam 10 phat, liy tua, hoa tan tia trong 250 pl sodium citrate
0,3M.

4) Thém 750 pl ethanol d3 1am lanh, tron déu va dé 15 phat & —70 °C.

5) Quay li tam 10 phit, trang tia 2 1an trong ethanol 70%.

6) Lam kho bang may hut chan khong.

2.1.3. G+4

1) Thém 15 pl nudc cit va 2 pl formic acid pH 2,0 (diéu chinh pH bang
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piperidine, mot dung méi hitu co ¢6 tinh kiém), phan tmg 1 gio ¢ 20 °C.
2) Lam dong kho.

3) Hoa tan DNA trong 20 pl nudc cét.

4) Lai lam dong kho.

2.14. T+C

1) Thém 20 pl nude ct, 1am lanh ¢ 0 °C.

2) Thém 25 pl hydrazine (HZ), phan tmg 6 phut ¢ 20 °C.

3) Thém 200 pl dung dich ding HZ (HZ stop solution) va 750 pl ethanol,
de 15 phat ¢ —70 °C.

Dung dich dirng HZ chtra sodium acetate 0,3M, EDTA
0,1M va tRNA 25 pg/ml.

4) Quay li tdm 10 phut, 1y tua, hoa tan taa trong 250 ul sodium citrate
0,3M.

5) Thém 750 pl ethanol d4 1am lanh, tron déu va dé 15 phut & —70 °C.
6) Quay li tim 10 phut, trang taa 2 lan trong ethanol 70%.

7) Lam kho bang may hut chan khong.

215 C

1) Thém 5 pl nudce cit va 15 pl NaCl 5M.

2) Thuec hién tiép cac thao tac nhu & budc 2) dén 7) muc 2.1.4.

2.2. Phan giai bing piperidine va dién di trong gel

1) Thém 30 pl piperidine 1M viao mdi ong DNA d3 danh dau hoa hoc cua
ca 5 loai. Cho phan trng ¢ 90 °C trong 30 phut.

Chii y rang dung dich piperidine can chuan bi ngay trudc khi sir
dung.

2) bong kho.

3) Hoa tan DNA trong 20 pl nudc cét, dong kho.

4) Lai hoa tan DNA trong 20 pl nudc cét, dong kho.
5) Hoa tan DNA vao 10 pl dich mau.

6) Xt 1y & 90 °C trong 1 phit roi dua nhanh vao nudc da dé 1am lanh cép



téc. Dién di trong gel.
3. Phwong phdp xdc dinh trinh tw nucleotide nam ké doan ADN di biét

Phuong phap nay 1a nhitng van dung sang tao phan tmg PCR, clone
héa DNA 14 san pham cua PCR trong viéc giai doc trinh tir nucleotide ndm
ngoai doan DNA ¢6 trinh tu di biét. C6 mot s phuong phép khac nhau
(c6 tén chung la "DNA walking", "DNA jumping") va tuy thudc vao tung
doan DNA nhat dinh ma quyét dinh sir dung phuong phap thich hgp. Cac
phuong phap inverse PCR (PCR ddo nguoc) thuong duoc st dung dé
chuan bi clone hoa doan DNA ngoai pham vi ving di biét. D& nghi tham
khao thém tai liéu khac, nhin chung k¥ thuat nay co thé la:

-Cat doan DNA mot cach ngéu nhién rdi két ndi lai dé giam do dai
ctia doan DNA dé c6 thé nhan 1én bang PCR véi cap mdi nguoe hudng véi
moi thong thudng, rdi clone hoa vao vector plasmid va giai trinh doan da
dao d6 (xem muc "PCR dao nguoc").

-Loi dung cac vung c6 trinh tu dac biét dé nhan 1én bé’mg PCR voi
moi bat cdp vdi vung do, sau do clone hoa va gidi trinh doan do.

-Khi két ndi cac doan can dya vao trinh ty chong 1ap (doan lip) cua
cac chung.



IV. Phuwong phap mapping va ndi dai mdi (primer)

bay la phuong phap xac dinh vi tri cac dau (diém dau va diém két
thuc cta phién ma) va vi tri cat xén (splicing) ciia RNA cung nhu dung dé
dinh lwong RNA chira cac ddu mut ddc hiéu. Trong phin nay gioi thidu
phuong phap S1 mapping sir dung S1 nuclease, phuong phap noi dai moi
thuc hién phién nguoc sir dung moi va sau do 1a phuong phéap ribomapping
str dung RNA 1am mau do.

1. S1 mapping

S1 nuclease 1a mot enzyme phan giai chudi don DNA ma khong
lam anh hudng dén chudi DNA hai soi hoic DNA di lai voi RNA. Nho
vay, sau khi thyc hi¢n lai RNA véi DNA mot soi bo sung chtra dau muat
ctia RNA can xac dinh, rdi xtr Iy bang S1 phéan giai chudi don mét cach
dac hiéu va sau do xac dinh do dai DNA duoc bao hd (doan DNA con lai)
ta c6 thé xac dinh duoc cac vi tri dau mut cia RNA. Tuy phuong phap nay
c6 do nhay khong cao, neu str dung khoang ntra triéu té bao dong vat thi
gi61 han phat hién la mdi té bao cd trén 10 phén tir. Tuy vy, trong trudng
hop muoén klem xuét lugng RNA rit nhé néu st dung poly(A)RNA thu
duoc tir s6 té bao nhiéu hon thi cling ¢ thé thuc hién duoc.

1) Dung DNA hai soi nguyén dang c6 thé danh déu,vé diéu ché mau do
nhung néu s dung DNA moét soi da dugce diéu ché bang phuong phap
strand separation thi khong can phai xac dinh nhiét do lai mdt cach nghiém
ngat.

2) Tron 5 - 30 pug RNA voi khodang 10* cpm (10° - 107 cpm/pig) DNA mau
do trong mot éng Eppendorf r6i thue hién két tua bang ethanol (néu qua it
RNA thuong kho gay két tia vi vay nén cho thém carrier RNA nhu RNA
tinh dich cé hoi...), sau do6 rira két tiia bang ethanol 99%. Li tam lay can roi
lam kho.
3) Cho 20 Wl dung dich lai vao tia dang ¢ trang thai am, dé 10 phut, roi
dung pipet hat nha mdt s6 1an dé lam tan hoan toan.
Dung dich lai chia 80% formamide, 0,4 M NaCl, 0,05 M
piperazine-N, N'-bis-2-ethanesulfonic acid (PIPES) (pH 6,4) va 1
mM EDTA.
4) Lam noéng & 80 - 90 °C trong 3 - 5 phut, chuyén nhanh vé diéu kién
nhiét do lai da xac dinh trude va lai trong khoang 3 gio.
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Nhi¢t d9 lai DNA-DNA c6 thé tinh theo cong thirc
Tm=22+0,5%(G+C)-500/n. Chang han doan DNA dai hon 1 kb véi
ham lugng G+C = 40, 50 va 60% s€ c6 nhiét d¢ lai 1a 42, 47 va 52
°C, twong tng. Dé co thé lai DNA-RNA nhiéu hon can nang nhiét
do lai 1én cao hon khoang 3 - 5 °C.

5) Thém 200 pl dung dich S1 da dugc lam lanh tr§n bang, chuyén vao
chiu nude da. Li tdm nhe trong khoang 30 giay (dé€ tap trung cac thanh
phan trong 6ng), 0 ¢ 30 hodc 37 °C cho phan tng xay ra.

Dung dich S1 chtra NaCl 0,29M, sodium acetate (pH 4,6)
0,03M, kém citrate 4mM, DNA tinh dich ca hdi di bién tinh 100 p
g/ml va S1 nuclease 200 don vi/ml.

6) Thém vao éng 2,5 1an ethanol dé két tua.

7) Rira bang ethanol 80%, tron tia vao dung dich mau formamide tai mau,
xtr Iy nhiét & 90 °C trong 3 phut r6i thyc hién dién di trong gel
polyacrylamide chira urea.

Dung dich mau formamide tdi miu chira formamide
90%, EDTA 5mM, BPB 0,05% va XC 0,05%.

2. Phwong phdp néi dai méi

Dung DNA mot sgi c6 tinh bd sung v&i RNA tur sau diém méo dau
phién ma dang trong qua trinh phién ma dé 1am mdi. Mdi ¢ thé ché tir
doan DNA di tai to hop trong plasmid duoc cét ra boi enzyme han ché
nhung ciing ¢6 phuong phap su dung DNA tong hop. Trong trudng hop
ding DNA 2 soi 1am moi thi can diéu tiét nong d6 formamide va nhiét do
phan ung d hinh thanh diéu kién lai RNA-DNA va DNA-DNA. Tuy
nhién, trong truong hop st dung DNA tong hop (oligonucleotide) dé lam
moi do DNA moét soi nay khong din dén hién tuong lai DNA-DNA nén
v6i thao tac don gian cé thé thuc hién ndi dai moi.

Sau khi d4nh diu dau 5' cia DNA, cho hinh thanh hybrid (thé lai)
v6i RNA 10i str dung enzyme phién nguoc tong hop ndi dai cho dén dau 5'
cia RNA. Nho xac dinh d6 dai cia doan thu duoc c6 thé thuc hién phan
tich RNA. Trong truong hop xac dinh RNA phién ma in vivo dé di nap gen
vao té bao, thi néu chon vi tri co trinh ty nucleotide dac hi¢u gen di nap
lam mdi thi cling co thé phan bi¢t dugc vdi RNA noi tai.

2.1. Phwong phap sir dung DNA hai s¢i
1) Tron ki RNA (hang chuc Ug) v6i primer da duoc danh dau (hang chuc
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nghin cpm) sau d6 gay két tia bang ethanol trong mot 6ng Eppendorf 0,5
ml, dé kho trong khong khi. Sau do, hoa tan vao 20 ul dung dich lai
(hybridization solution). Dong thoi thiét 1ap cac phan Gmg am tinh véi chi
DNA moi va chi san pham két tua.
2) Xu ly nhi‘ét ¢ 80 °C trong 5 phtt, sau do6 bao 6n ¢ 45 °C trong 1 dém, roi
ket taa lai bang ethanol.
3) Hong kho roi hoa tan trong 30 Wl dung dich dém phién nguwoc. Chii y c6
thé c6 truong hop kho hoa tan.
Dung dich dém phién nguwoc chita INTP mdi loai 1mM,
Tris-HCl (pH 8,0) 50mM, KCl 100mM, MgCl, 10mM va 2-
mercaptoethanol 20mM.

4) Thém vao 5 don vi enzyme reverse transcriptase (RT), cho phan ung
trong 30 phut ¢ 40 °C.

5) Xt 1y phenol-chloroform, két tia bang ethanol.

6) Lam kho, két tua, hoa vao dich mau, xir ly nhiét (90 °C trong 3 phut) rdi
thuc hién dién di trong gel polyacrylamide-urea nhu doi véi S1 mapping.

2.2. Phuong phap sir dung primer tong hop

1) Ché 20 pl hén hop chira 10 - 20 pg RNA, 2 - 4x10* cpm primer, 10 mM
Tris-HCI (pH 8,3), va 0,25 M KCI.

2) Pé ¢ 60 °C trong 1 gid rdi & nhiét d6 phong trong 1,5 gio dé lai.

3) Pha san (cho 10 phan tmg) 600 pl hdn hop chira 10 pl KCI 1M, 8 pl
MgCl, 1mM, 7 pl Tris-HCI (pH 8,3) 2M, 16 pl DTT 0,5M, 2 ul méi loai
ctia 4 loai dNTP 100mM, 80 ul actinomycin 1 mg/ml va 471 pl nudc cét.
Lay 60 ul dung dich nay thém vao dich phan tng trén, sau d6 cho thém 1
ul (15 don vi/pl) enzyme RT, tron déu, tip trung (spin-down) va cho phan
ung xay ra ¢ 37 °C trong 1 gi0.
Dich phan vng nhuw vdy c6 thanh phan sau: 75 mM KCI,
0,25 mM EDTA, 10 mM MgClL, 20 mM Tris-HCI (pH 8,3), 10
mM DTT, 0,25 pg/ml mdi loai dNTP, 100 don vi actinomycin va
100 don vi/ml RT.

4) Thém 180 pl ethanol dé két tua.

5) Rua tua nuclgic acid trong ethanol 80%, hong kho, thém vao tua dung
dich mau tai mau, dun 3 phat & 90 °C cho bién tinh, Qién di trong gel
polyacrylamide-urea bén canh DNA MW marker. San pham phuong phéap
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n6i dai moi duoc nhéan thiy trong gel 1a DNA soi don, vi vay can luu ¥ khi
so sanh phan tur lugng sdn pham nay voi DNA MW marker soi doi.

3. Mapping bang riboprobe (riboprobe mapping)

Day 1a mot phuong phéap bién thé ciia S1 mapping, c6 diéu probe
trong truong hop nay khong phai 1a DNA ma 1a RNA duoc tong hop trong
dng nghiém (in vitro). Dé tac ché riboprobe (RNA mau do) nay ngudi ta
thuong stt dung RNA polymerase va promoter cua phage SP 6 cua
Salmonella, hai phage T3 hoic T7. O sau vi tri ctia promoter nay tré di néu
mot RNA mau do duoc téng hop trén khuon DNA da duogc to hop nguoc
hudng thi mau do nay mang tinh bd sung voi mRNA. Néu mRNA va mau
do hinh thanh mot thé lai (hybrid) thi sau d6 néu ding RNase T1 va RNase
A cit RNA mot soi roi bfmg cach xéac dinh do 16n cua doan duoc bao ton
(doan con lai) thi ta co thé thuc hién phan tich dugc RNA.

Trong S1 mapping miu do DNA chi dugc danh diu ¢ dau mut,
nhung trong trudng hop riboprobe mapping thi RNA mau do dugc danh
dau subt chiéu dai phan tir trong qua trinh téng hop nén do phat phong xa
cao, do nhay cua phuong phap vuot han Cho nén chi can hinh thanh
hybrid ¢ bd phan nho cling c6 thé kiém xuét duoc va thu duoc nhiéu thong
tin. Tuy nhién, do RNA ¢6 cau tric bac hai nén nhiéu khi phat hién nhimng
truong hop cac bang c6 trinh ty bd sung khong thuc chat.

1) Ché tac plasmid cho viéc san xuat riboprobe: di nhap doan DNA dich
mot cach nguoc hudng vao vi tri clone héa cua DNA plasmid SP 6, T3
hoac T7 (Boehringer, BRL, Promega Biotec...). Néu cin phan biét RNA vi
khuan ky cht v6i san pham cia gen di nhap can dua trinh ty di nhap du dai
thich déng.

2) Ché tac riboprobe (v6i truong hop SP 6 RNA polymerase) thuc hién
qua céc budc sau:

-Cat DNA di di nhép (tai t6 hop) trong plasmid ¢ mot vi tri sau vi
tri di nhap lam DNA plasmid tr¢ nén chudi thang. Tir vi tri promoter,
DNA chudi thang nay tré thanh khuon téng hop probe.

-Thém vao mdi pg DNA khuén hon hop sau: 2 ul dung dich TMD
10%, 2 pl RNase inhibitor (tr nhau thai) 25 don vi/ul, 1 pl méi loai ATP,
GTP va CTP (10 mM céc loai), 10 ul (100 puCi) [a-*PJUTP (~3.000
Ci/mM), 1 pl (4 - 15 don vi) SP6 RNA polymerase, thém nude cho da 20
ul tong s, 1 1 gid & 37 °C cho phan tng xay ra.

Dung dich TMD 10x chura 400 mM Tris-HCI (pH 7,5), 60



mM MgCl, va 100 mM DTT.

SP 6 RNA polymerase c6 thé mua tir hing Promega
Biotec...
-Thém 1 pl UTP 10mM, u 5 phut ¢ 37 °C cho phan tng xdy ra. Sau
do, thém 1 pl DNase 1 don vi/pl, u & 37 °C trong 10 phut.
-Thém 4 pl carrier RNA (5 mg/ml), xtr ly phenol-chloroform (1:1),
lay phan nudc chira nucleic acid.

_ -Tai vao cot Sephadex G-100 (trong dau pipet loai 1 ml) dd duoc
can bang boi dung dich chira 0,3 M NaCl va 20 mM Tris-HCI (pH 7,5).
Sau d6 dung xuat bang dung dich do.

3) Tron RNA (khoang 10 - 30 pg) vdi riboprobe (hang tram nghin cpm),
sau do két tia bang ethanol.

4) Hong kho, hoa tan déu trong 30 pl dung dich lai (hybridization solution,
nhu v6i phuong phap S1 mapping).

5) Xt ly & 80 °C trong 5 phut, sau d6 cho phan ing & 45 °C trong 1 gio.
Thém 350 ul dung dich RNA mapping da lam lanh.

Dung dich RNA mapping chtta 10 mM Tris-HCI, 5 mM
EDTA va 300 mM NacCl.

6) Thém RNase A cho dat néng do 10 pg/ml, RNase T1 cho dat 0,5 pg/ml.

(Thong thuong hai enzyme nay dugc pha sin trong glycerol 10%
c6 thém 10 mM Tris-HCI (pH 7,5) va bao quan ¢ —20 °C, khi d6 c6 thé
pha vao hdn hop phan tng néu trén 4 pl dung dich chira 1 mg/ml RNase
A, 50 pg/ml RNase T1, 10 mM Tris-HCI va 10% glycerol).

7) Cho phan tng xay ra ¢ 30 °C trong 30 pht.
8) Thém 5 pl proteinase K 10 mg/ml, 20 pl SDS 10%, cho phan Gng xay
ra & 37 °C trong 15 phut.

9) Thém 2 pl carrier RNA (5 mg/ml) hodc twong duong khi kho giy két
tua do it RNA.

10) Xir 1y phenol-chloroform, két tiia bang ethanol.

11) Hong khé. Sau d6 hoa vao 20 pl dich mau pha formamide 90%. X ly
nhiét roi dién di trong gel polyacrylamide-urea nhu véi S1 mapping.



V. Hé phién ma in vitro

Nghién ctru phlen ma "trong 6ng nghiém" (phién ma in vitro) con
goi la "run-off assay" 1a hé théng cac phuong phap diéu ché dich chlet xuat
t€ bao va nghién ctru hoat tinh phién ma chinh xac cta gen trong té bao t6
chuc song hay Ira cay t€ bao. Dich chiét xuat t€ bao dugc thu tir viée
"nghién" € bao r6i quay li tam 100.000 xg goi la S-100. Ngoai ra, con co
thé chiét xuat dich tir nhan té bao.
1. Phwong phdp diéu ché dich chiét thé té bao HeLa
1.1. Dich chiét xuét toan té bao
1) Nudi ciy té bao HeLa dat dén ky phat trién theo cép so nhan (0, 3><105)
r0i quay li tam 3.000 v/ph trong 5 - 6 phut dé tap trung té bao. Lai huyén
dich hoa t; bao (cédn) trong PBS r01ﬂ quay li tam loai l?o nudc mat. Lap 12_11
viéc rua t€ bao nhu vay 2 - 3 lan. O trang thai nay néu muon bao quan t&
bao thi dua vao diéu kién —80 °C ¢6 thé bao quan lau gan nhu vinh ctru.
2) Huyén dich hoa té bao trong 4 1an dung dich dém I. Bé & nhiét 46 phong
20 phut.

Dung dich dém I chta Tris-HCI (pH 7,9) 10mM, EDTA
ImM va DTT 5SmM (DTT thém vao trude khi dung).

3) Nghién déu bang Dounce homogenizer (chay B) 10 - 15 lan.
4) Thém dung dich dém II bang 4 1an lugng can trude khi nghién, lic déu
nhe nhang.
Dung dich dém II chua Tris-HCI (pH 7,9) 50mM, MgCl,
10mM, saccharose 25%, glycerol 50% va DTT 2mM.

5) Dt dich 1én may khudy tir réi cho khudy nhe nhang, trong khi d6 ding
pipet cho ting giot ammonium sulfate bdo hoa cho dén khi lugng
ammonium sulfate dat dén 1/2 - 2/3 dung dich thi d6 nhét ting may chay
kho, khi @6 can ting téc do khudy.

Chii y cho ammonium sulfate vao #ir fir tirng lirong rdt nhé vi néu
ngay tir dau ma cho nhiéu thi tang do nhot nhanh chéong nhung dich khong
duoc tron déu.

6) Khudy tir tir cho dich duoc tron déu trong 20 - 30 phut.
7) Quay li tAm siéu tdc 40.000 - 45.000 v/ph trong 3 gid, khi d6 can chon



118

6ng li tam va rotor li jcﬁm thich hop (chfmg han, rotor Hitachi RP 42, rotor
Hitachi RP 65 T, véi ong 94 PA).

8) Chuyen 16p nudc mit sang ong khac, chi y khong lam trén 16p dudi.
Khi d6 can chii y ding hut theo 16p DNA nam sét 16p tiia & day 6ng.

9) Khuay trén may khuay tur tinh, khi d6 thém tir tr mot lwong ammonium
sulfate bot cho dat dén 0,33 g/ml so véi lugng nudc mit. Sau khi
ammonium sulfate tan hét thi thém NaOH 1 N ¢ mirc 10 ml cho mdi gam
ammonium sulfate, lai tron déu trong 30 phut.

10) Quay li tim 16.000 v/ph trong 20 phut. C6 thé ding rotor RPR Hitachi
hoac rotor Sorvall...

11) Loai bd nudc mat (déc dng 6 ra ciing duoc), hoa tan tia trong dung
dich dém III v6i lugng bang 1/10 lugng dich mat thu duoc tor bude 8) néu
trén.

Dung dich dém III chia HEPES-KOH (pH 7,9) 20mM,
EDTA 0,2mM, KCI 0,1mM, glycerol 17%, DTT ImM va MgCl,
12,5mM.

12) Tham tich d6i dung dich dém III trong 10 - 12 gio, ngoai dich c6 thé
khoang 100 lan 16n hon dich trong tui tham tich, thay dich giita ching thi
t6t vi nong d6 mudi trong san pham 1a kha cao.

13) Quay li tam 10.000 v/ph trong 10 phat dé loai bo nhiing vat khong hoa
tan.

14) Chia ra nhiéu 6qg nhé cho tién bdo quan va st dung, dua vao nito long
de dong ket nhanh rdi bdo quan ¢ —80 °C. Thoi gian bdo quan dugc bict 1a
mot nam hodc 1au hon.
1.2. Dich chiét xuét S-100
1) Sau khi nuéi cy té bao (HeLa), thu hoach va rira trong PBS(-), sau d6
dua vao trong khay nude da hodc 6 0 - 4 °C ma thao tac diéu ché nham han
ché tac dong phan huy cua cac enzyme té bao doi vdi san pham.
2) Cén ang chung lgh(‘)i‘lu’qr}g té bélo‘r(k)i thém vao d6 5 lan luong d6 dung
dich dém A 161 khuay déu dé tao huyén phu.

Dung dich dém A chtta HEPES-KOH (pH 7,9) 10mM,

KCI 10mM, DTT 1mM va MgCl, 1,5mM.

3) Nghlen voi Dounce homogenizer (chay B) 10 - 20 lan, 1dy mau phet 1én
phién kinh r6i nhuém Giemsa hodc bang trypane blue va hién vi dé xac



dinh rang té bao da bi pha huy chi con nhan.
4) Thém dung dich dém B bang 1/10 toan bo thé tich.
Dung dich dém B choa HEPES-KOH (pH 7,9) 0,3M,
MgCl, 30mM va KCI 1,4M.
5) Dong két bang nito 1ong va giai dong lap lai hai 1an.
6) Li tim 40.000 dén 45.000 v/ph trong 60 phut. Thu nuéc mit chuyén
sang Ong tham tich.
7) Tham tich d6i dung dich C trong 6 - 8 gid voi khoang 20 lan ngoai dich
s0 v6i san pham can loai bo muoi.
Dung dich C chua glycerol 20%, HEPES-KOH (pH 7,9)
20mM, EDTA 0,2mM, KC1 0,1M va DTT 1mM.

8) Quay li tAm 10.000 v/ph trong 10 phut dé loai bo nhitng vat khong hoa
tan.

9) Chia ra’nhiéu 6ng nho cho tién bao quan va st dung, dua vao nito 1ong
deé dong ket nhanh roi bao quan ¢ —80 °C.

1.3. Dich chiét xuét nhén

1) Thyc hién cac budc twong tu cac budc tir 1) dén 3) cta 1.1. va 1.2. néu
trén dé nghién nat té bao.

2) Chuyén sang ong li tim 50 PA (Hitachi) quay li tim 2.000 v/ph trong 10
phut, loai bé nudc mat.

3) Quay li tim 16.000 v/ph (rotor RT 20 Hitachi, Sorvall...) trong 20 phut,
lay phan can la phan doan nhén té bao.

4) Hoa phan doan nhan té bao trong dung dich D thanh huyén dich sao cho
nhan cta khoang 10° t& bao duoc pha trong 3 ml dung dich. Khi d6 phan
doan nhan té bao két thanh mot khdi kha chéic va kho huyén dich hoa, cho
nén can dung pipet hit nha l3p di lap lai nhidu l1an cho dén khi hoa déu
dich hoan toan.

Dung dich D chuta glycerol 25%, HEPES-KOH (pH 7,9)
20mM, EDTA 0,2mM, MgCl, 1,5mM, NaCl 0,42M, DTT 1mM va
PMSF 0,5mM.

PMSF (phenylmethane sulfonyl fluoride) 13 chét {rc ché
serine protease.

5) Nghién bang Dounce homogenizer (chay B) khoang 10 - 15 1an.



6) Khudy bing may khudy tir khoang 30 phat mot cach cham rii.

7) Quay li tam 10 phut & 10.000 v/ph (rotor RPR 20 Hitachi hodc twong
duong) dé loai bd can 1a chat khong hoa tan.

8) Tham tich trong 50 1an thé tich dung dich dém E trong 4 - 8 gio.

Dung dich dém E chtra glycerol 20%, HEPES-KOH (pH
7,9) 20mM, EDTA 0,2mM, KCl 0,IM, DTT ImM va PMSF
0,25mM.

9) Lai quay li tim 10 phut & 10.000 v/ph dé loai bo cén 1a chat khong hoa
tan, phén chia timg lugng nho cho tién bao quan va st dung khi can. Lam
dong két nhanh trong nito 1dng va bao quan ¢ —80 °C.

2. Phién md in vitro (run-off assay)

Dich chiét xuat tir té bao néu trén chtra nhiéu loai RNA thong tin
¢6 thé dugc phién ma mot cach chinh xac nhd mot s6 hé thong enzyme va
promoter khac nhau. Ddi véi té bao HeLa nhu di dung dé chiét xuét dich
ba loai néu trén, nguoi ta co thé sir dung promoter major late ciia ching
Adenovirus 2 véi pol II hodc promoter ctia rDNA ctia nguoi v6i pol I dé
thuc hién vi¢c phién ma in vitro. Cac loai promoter khac nhau c6 nhiing
tinh chat khac nhau nén ndng d6 cac mudi can phai thiét dinh trude khi thi
nghiém.

2.1. Str dung promoter cia rDNA cia nguwoi véi pol 1

1) bidu ché dich hon hgp phan tng bang cach tron cac thanh phan sau day
trong mot ong nghi¢m (dang dé trong nudc dé hodc trén bang):

- 10 pl dich chiét xuét (toan té bao, S 100 hoic dich nhén),
- 2,5 W dung dich dém phan ung,

- O-amanitin (1mg/ml) 2,5 pl,

- 2,5 ul 10x NTPs,

- 1,5 pul tDNA mach thang (0,25 pg/ul),

- 0,5 ul [a-**PJUTP (10 pCi/ul),

- 5,5 pl nude cat.

Dung dich dém phan wng chia HEPES-KOH (pH 7.,9)
100mM, KCI1 500mM, MgCl, 50mM va DTT 5SmM.

NTPs 10x chita ATP, CTP va GTP mdi loai 5 mM va UTP



0,25 mM.
2) U dich trén & 30 °C trong 60 pht cho phan mg xay ra.

3) Thém 200 Yl dung dich ding phdn ing, chiét xuat bang phenol-
chloroform rdi bang chloroform, sau d6 thém 200 pl ammonium citrate
4M va 1 ml ethanol dé thyc hién két tiia bang ethanol, tring tiia bang
ethanol, hong kho. Cubi cing pha TE vao dé hoa tan tua va dién di mot
phan nho kiém tra két qua hé phién ma.

Dung dich dirng phén &ng chira urea 7M, SDS 0,1%, Tris-
HCI (pH 7,9) 10mM, EDTA 10mM va tRNA 100 pg/ml.

2.2. Sir dung hé pol II v6i promoter major late Ad 2

1) Pha dich phan ung nhu sau:
- 10 pl dich chiét xuét (toan té bao, S-100 hodc dich nhan),
- 2,5 pl dung dich dém phan ung,
- 2,5 Ul NTPs 10x,
- 1,5 pl DNA major late ciia Ad 2 mach thang (0,25 pg/ul),
- 5l [a-**PJUTP (10 pCi/pl),
- 7,5 ul Nuée cat.

DNA major late caa Ad 2 mach thing ¢6 promoter ¢ doan tur
base —5007dén +700, & l;ase +700 co6 vi tri nhan biét cua Sal 1 va cat bang
Sal 1 c6 theé dugc san pham phién ma khoang trén 700 base.

2) Xtr Iy twong tu nhu cac bude tiép theo ciia muc 2.1. (1t & 30 °C trong 60
phut cho phan Gng xay ra).

3) Thém 200 ul dung dich dung phan ung (néu trén), chiét xuat bang
phenol-chloroform, chloroform, két tiia bang ethanol, trang bang ethanol
70% roi dién di kiém tra san pham.

2.3. Dién di trong gel agarose

1) Hoa tan san pham thu dugc cta hé phién ma pol II véi promoter major
late Ad 2 hoac cua h¢ st dung promoter ctia rDNA ctia nguoi véi pol I néu
trén (2.1 va 2.2.) trong 5 pl dung dich chura 40 UM sodium phosphate (pH
7,0) va 2 mM EDTA. Thém vao d6 15 pl dich nhuom mau pha glyoxal,
tron déu.

Dich nhu¢m mau pha glyoxal chua 4,5 ml glyoxal 40%,
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13,3 ml DMSO, 1 ml XC 1%, 1 ml BPB 1%. (40% la dich c6 nong
do glyoxal thuong mai, tuong duong nong do 6M).
2) U ¢ 50 °C trong 60 phut.

3) Pién di trong gel ché theo cong thirc sau (pha trong nudc): agarose 2%,
glycerol 5%, sodium phosphate (pH 7,0) 10mM va EDTA 0,5mM.

4) Sur dung sodium phosphate 10mM (pH 7,0) va EDTA 0,5mM lam dich
tuan hoan trong qua trinh dién di, dich tuan hoan nay duogc bO’l’l’l’ boi mot
bom nhu dong (peristalic pump) qua hai cuc ctua ban dién di chong nong
cho gel.
5) Két thuc dién di, hong khé ban gel ri thuc hién tu ky phong xa.

Chu y: ngoai gel agarose con co thé sir dung gel polyacrylamide-
urea. Khi d6 san pham dugc pha thém dich nhuém mau pha formamide
90% 161 dién di trong dung dich dém TBE.



VI. Thir nghiém run-on nhan (run-on assay)

bay la phuong phap xac dinh lugng gen dugc phién ma trong thoi
khic nhat dinh. Nhirng thuc nghiém vé phién ma sir dung nhan té bao da
duoc phan li thuong 13 két qua cia su tiép tuc phién ma cua cic gen da bat
dau qua trinh phién thanh RNA thong tin tir trudc va khi thir nghiém qua
trinh d6 duoc tiép tuc cho dén hoan thanh ma cé thé khong co gen mai
dugc phién ma. Nhu vay, néu st dung mot yéu té cam tng nao dé dé kich
thich phién ma thi két qua nghién ctru s& bi che lap hodc hiéu sai. Néu sir
dung [*°P] danh d4u san pham phién mé cta nhan da phén li va kiém tra
RNA di duoc danh du bing gen xac dinh thi c6 thé biét duoc gen duoc
phién mi dén mirc nao vao thoi diém phan 1i.

1. Phédn li nhéan

1) Thyc hién cac budce trong thi nghiém nay ¢ 0 - 4 °C (dé cac éng thi
nghiém trong nudc da). Rura té bao nudi cay trong dia cac petri bang dung
dich dém PBS(-) hai lan, sau d6 cao té bao vao trong dung dich SSC Ix (¢
dng nghiém 15 ml), quay li tdm 1.500 v/ph trong 5 phut rdi d6 hét hoan
toan nudc mat thu té bao.

2) Thém 0,5 ml dung dich dém TNM-NP40, tron déu dé tao huyén dich
bang cach dua dau ong pipet loai 1 ml xuéng tan day 6ng va hut nha
khoang 10 - 15 lan. Chu y dé ¢ nhiét do dudi 4 °C.

Dung dich dém TNM-NP40 chtra Tris-HCl (pH 7.4)
10mM, NaCl 10mM, MgCl, 3mM va nonident P-40 0,5%.

3) Dé yén trén nudce da 10 phat sau d6 chuyén sang dng Eppendorf, quay li
tam 3.000 v/ph trong 5 phat. Thu nuéc mat bao quan riéng vi déy la phén
doan RNA t¢ bao chat. Con can la phan doan nhél} t€ bao. Rira can hai lan
trong 1 ml dung dich d¢m TNM-NP40 néu trén (két hop quay li tam).
4) Huyén dich hoa phan doan nhén vao 100 pl dung dich dém huyén dich
hoa bang cach dung pipet hut nha mot so lan.

Dung dich dém huyén dich héa chta Tris-HC1 (pH 8,3)

50mM, glycerol 40%, MgCl, 5SmM va EDTA 0,1mM.

2. Thim dém lén mang

1) Hoa tan khoang 5 - 10 pg DNA plasmid (tai t6 hop mang gen va da
clone hoa trong E. coli) d bi cit boi it nhét hai vi tri trong 50 pl NaOH



0,2N trong 30 phut ¢ nhi¢t d¢ phong.

2) Thém 500 pl (lugng gép 10 lan) dung dich SSC 6x, tron déu. Tham
d6m dung dich DNA nay 1én mang nitrocellulose hodc nylon da cén bang
cling bang dung dich SSC 6x da lap trong thiét bi tham dém (blotting
apparatus). Liéu luong khoang 1 ml/dém. Cho hit dé tham dém nhanh. Pé
kho trong khong khi rdi siy kho ¢ 80 °C trong khoang 2 gio.

3. Diéu ché ARN té chiic

1) Thém 100 pl dich phan img vao dich nhan (da dugc diéu ché theo 1.) va
cho phan tng tong hop RNA xay ra trong 30 phut ¢ 30 °C. (RNA-
polymerase c6 trong dich nhén tiép tuc xtc tac phan tng tong hop RNA).

Dich phan wng chua Tris-HCl (pH 8,0) 10mM, MgCl,
5mM, KCI 300mM, cac ATP, CTP va GTP 0,5mM mdi loai va [a-
2PJUTP 100uCi (3.000 Ci/mM).

2) Thém DNase I cho dat 20 pg/ml rdi dé 10 phat & 30 °C cho phan ung
(phan giai DNA) xay ra.
3) Thém 200 pl (lugng tuong duong) dung dich dirng phan ung, 0 30 phut
042 °C.
Dung dich dirng phén ing chtra Tris-HCI (pH 7,4) 20mM,
SDS 2%, EDTA 10mM va proteinase K 200pg/ml.

4) Xir Iy phenol-chloroform (1:1), hut nudc mat sang dng méi (dng Falcon
2059..).

5) Thém 50 pg carrier RNA, rdi thém 5 pl dung dich TCA 5% da dugc 1am
lanh ¢ trong nudc da.

Dung dich TCA 5% la dung dich Na,P,O4 30mM.

6) Dé yén trong nudc da 30 phit sau dé loc qua mang loc nitrocellulose
(hodc nylon) duong kinh 2,5 cm va trang mang bang 10 ml dung dich TCA
5% ba lan.

7) Chuyén mang loc sang chai scintillation, thém 0,9 ml dung dich 1. Dé
37 °C trong 30 phut cho phan ung xay ra. (Thuc hién trong chai
scintillation dé d& kiém tra ndng do phong xa, néu can).

Dung dich u chita HEPES (pH 7,5) 20mM, MgCl, SmM,
CaCl, ImM va DNase I 25ug/ml.

8) Thém 30 pl EDTA 0,5M va 100 pl SDS 10% (ndng d6 cudi cling twong



tmg 14 15mM va 1%). Bé cho phan tmg ¢ 60 °C trong 10 phut.

9) Sau phan tmg,chuyén dich phan tng (khoang 1 ml) sang 6ng loai 10 ml.
Thém vao chai scintilation 0,5 ml dung dich rua, xt@ ly 10 phat ¢ 65 °C.
Sau d6 hut dung dich rtra tron véi dich phan img da hut ra trude khi xu 1y
dung dich rira. Dich hon hgp thu dugc khoang 1,5 ml.

Dung dich rira chtra Tris-HCI (pH 7,5) 10mM, SDS 1% va
EDTA 5mM.

10) Thém 40 g proteinase K (ndng d6 cudi cing 25 pg/ml), cho phan ting
xdy ra & 37 °C trong 30 phut.

11) Thém dung dich NaCl vao dich phan tng cho dat noéng d6 0,1M va 2,5
lan thé tich ethanol, dé 10 phut & —80 °C cho két tia. Quay li tam 10.000
v/ph trong 10 phit thu tia san pham. Hoa tia nay trong 50 pl 7E.

TE chtra Tris-HCI (pH 7,5) 10mM va EDTA 2mM.
4. Hybridization

1) Ngam mang di tham dém DNA plasmid (budc 2.) vao dung dich run-
on assay prehybridization (1 ml cho mt mang c6 dién tich khoang 20
cm?) trong 4 - 16 gid 6 42 °C.

Dung dich run-on assay prehybridization (dich lai tién
khai cho run-on assay) chtra formamide & néng d6 50%, sodium
phosphate (pH 6,5) 50mM, SSC 5x (25 ml SSC 20x trong 100 ml),
DNA tinh dich c4 hdi bién tinh 250 pg/ml va Denhardt 1x (10 ml
dung dich Denhardt 10x trong 100 ml).

2) Thay bang dung dich run-on assay hybridization (dich lai). Tién hanh
lai trong 48 gid ¢ 42 °C.

Dung dich run-on assay hybridization (dich lai cho run-
on assay) chira 4 phan dich run-on assay prehybridization va 1
phan dung dich dextran sulfate 50%.

3) Rira mang bang 100 ml dung dich chira SSC 2x va SDS 0,1% ba lan &
nhiét d§ phong moi lan 5 phut.
4) Rira mang bang 100 ml dung dich chira SSC 2% va SDS 0,1% hai lan &
nhiét d6 65 °C mdi lan 15 phut.

5) Hong kho, gbi trong gidy nhwa mong (Saran wrap), thuc hién tu ky
phong xa.

6) Poc két qua dya vao do dam nhat trén film X-quang. Qua trinh phién
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ma ctia mot hé phién ma in vitro (sau khi pha té bao) néu tiép tuc dién ra s&
téng hop RNA c6 chita [a-?PJUTP, vi vay dém (blot) twong tmg s& cho
két qua phong xa duong tinh. Run-on assay nhu vy chi cho ta thay hé nao
dugc cam ung phién ma (bai hoa chat cam mg nao d6, chang han) tai thoi
diém dinh chi nuéi ciy té bao.



VII. Phan tich xé dich gel (gel shift analysis)

DNA c¢6 céu trac chudi thing don diéu. Tuy vdy, thanh phan don
diéu d6 ciing c6 nhitng ving dic biét c6 cau trac khong gian xac dinh nén
c6 nhimg thudc tinh riéng. Nhing cau trac do thuong két hop mot cach dic
hi€u véi cac protein nhat dinh dan dén nhitng co ciu chic phan nhat dinh.
Pé tim hiéu nhitng ciu trac dic biét d6 cia DNA ngudi ta phan tich
protein két hop DNA.

Mot trong nhitng phuong phéap phan tich protein két hop DNA hitu
hi¢u l1a phan tich x¢é dich gel (gel shift analysis). Phuong phap nay dya trén
hién tuong néu tron DNA voéi protein thi khi di¢n di trong gel
polyacrylamide dudi diéu kién cudng do ion thdp thi cac doan DNA két
hop protein s& dich chuyén trong gel cham hon so v&i nhitng doan DNA
khong két hop protein. Nhd phuong phap nay nguoi ta co thé thuc hién
phan tich dugc cac protein lién quan dén diéu tiét thé hién gen.

1) Ché tac gel: Pha 5 ml dung dich acrylamide 40%, 0,5 ml ammonium
persulfate 10% véi 5 ml dung dich dém gel shift 10%, thém nudc cit cho
du téng lwong 1a 50 ml. Sau khi chudn bi xong khudn gel, thém 10 pl
TEMED, tron déu (dung dé tao bot) roi rot khuodn dé ché tac ban gel.
Dung dich acrylamide 40% chtra 39 g acrylamide va 1 g
N,N'-methylene-bis-acrylamide hoa tan trong 100 ml nuéc cét.

Dung dich dém gel shift 10x chta Tris-HCI (pH 7,9)
67mM, EDTA 10mM va sodium acetate 33mM.

2) Thuc hién dién di chuén bi trong dung dich dém gel shift 1 px (20mA, 2
gi0). Trong qua trinh dién di can dung bom nhu dong dé tuan hoan dung
dich dién di cho hai dién cyc dé lam han ché sy thay d6i pH dung dich va
tranh lam néng ban gel.
3) Ché tac dich DNA-protein theo cach sau:

-Cho 1 - 4 ul dich chiét xuat nhan (khoang 5 mg/ml) (xem tiét
trude) vao mot ong Eppendorf.

-Thém vao chiét xuat nhan mot luong dung dich dém D cho du
tong lugng 14 12 pl.

Dung dich dém D chita HEPES-KOH (pH 7,9) 20mM,
KCI 100mM, glycerol 20%, DTT 0,5mM va PMSF 0,5mM.



-Thém MgCl, 10mM va spermidine 125mM mdi loai 2 pl.

-Thém 3 pl poly(dI-dC).poly(dI-dC) (Img/ml) trén déu, dé 2 - 3
phut ¢ nhi¢t o phong.

-Thém 1 pl (1 ng/ml) doan DNA da danh dau [**P] (khoang 5.000 -
10.000 cpm) (danh dau dau 5' hay dau 3' déu dugc).
4) U dich phan tmg & 30 °C trong 30 phut, sau do tai dich phan tng vao gel
da qua bude dién di chuan bi, dién di voi dong dién 30 mA. Chii y chi dp
dung dung dich mau tai mdau doi véi mau khong dp dung phan ung DNA-
protein.
5) Pién di két thiic khi DNA tién gan mép cudi ciia ban gel (BPB cua dich
mau chi vi tri cia doan DNA dai khodng 60 base trong ban gel di¢n di).
6) Sau khi dién di, chpyén gel sang giéy thAm Whatman 3MM, lam kho
bang chan khong c6 ket hop gia nhiét (dén 80 °C).
7) Thuc hién tu ky phong xa.



VIII. Thi nghiém cén tré két hop methyl héa dimethyl
sulfate (DMYS)

Thi nghiém can tr& két hop methyl hoa dimethyl sulfate (DMS) 1a
phuong phap xac dinh guanine nucleotide lién quan truc tiép dén su két
hop cia DNA véi protein. Phuong phap nay st dung mau do (probe)
methyl hoa timg phan trong phan tich gel shift, nhung nhirng mau do co vi
tri két hop protein da methyl hoa thi khong thé hinh thanh thé phirc hop
vé6i protein cho nén d6i voi nhimg mau do d3 chuyén dich thi phan tng cit
nucleotide & vi tri d6 khong dién ra.

1) Xt Iy doan DNA da dénh dau [’P] bang DMS dé methyl hoa mot phan
cac goc guanine.
2) Str dyng mau do da methyl hoa mot phan thuc hién phan tich chuyén
dich gel (véi mirc d9 5 - 10 1an nhi€u hon).
3) Sau khi d~ién di, t’huc hién tu ky phong xa xac dinh vi tri cta mau do tu
do va cua mau do két hgp protein.
4) Cit cac mau gel chura cac dpan DNA tur cac vi tri néu trén, lam nat gel
roi u trong 4 ml dung dich chiet xuat & 37 °C trong 1 ngay dém.

Dung dich chiét xudt chira ammonium citrate 500mM,

SDS 0,1%, EDTA 1mM, methanol 10% va proteinase K 50pg/ml.

5) Quay li tam 3.000 v/ph trong 10 phut, thu nudc mét. Thém vao gel da
lang can 2 ml nu6ce va tron ky, quay li tdm nhu trén d€ thu nudc mat, hoa
hai 1an dich DNA thu hoi dugc véi nhau.

6) Chiét xuit bang phenol-chloroform rdi bang chloroform, sau dé két tua
bang ethanol.

7) Hoa tan tia trong 1 ml TE sau d6 tinh ché DNA qua c¢ot DE 52.

8) Xir Iy DNA da tinh ché bang piperidine, dién di trong gel gidi trinh
(sequencing gel) theo Maxam-Gilbert. Khi d6 néu dién di dong thoi DNA
da danh dau G+A nhu dau phan tr lwong cua DNA thi tot.



IX. Phuwong phap "vét chan" (foot print) nho DNase I

Pay 1a nhitng thuc nghi¢m xac dinh sy tn tai cua céac protein nhan
biét va két hop véi trinh ty nucleotide cia DNA dic hiéu dé xac dinh vi tri
gen giy su két hop d6. Sau khi u doan DNA da danh ddu bang [?P] ¢ dau
mut dé lai voi dich chiét xuét té bao hodc céc phan doan khac ctua té bao
sau d6 bang DNase I phan giai DNA timg phan dudi diéu kién & mdi phan
tir mot vi tri. Dich san phim duoc dién di bang gel polyacrylamide-urea
dung cho giai trinh DNA va thuc hi¢én ty ky phong xa. Cac bang thu duoc
c6 dang bac thang hon kém nhau mét base nhung ving DNA d3 két hop
protein nhd dugc bao v€ khdi qué trinh ti€u héa cua DNase I nén bang
twong Gng v6i vi tri nay tré nén yéu. So sanh hinh anh (kiéu dang -
pattern) nay voi kiéu dang DNA thong thuong (khong két hop protein)
cling tiéu hoa badi DNase I s& xac dinh duoc vi tri ciia ving két hop
protein.

Phuong phap "vét chan" (foot print) nhd DNase I chiu anh huéng
rat 1on tir cac diéu kién thich hop nhét nhu doan DNA, dich chiét xuat té
bao... cho nén can phai kiém tra diéu kién thich hop nhat d6i véi mdi hé
nhét dinh. Ciing vi vay, khi thuc hién dbi v6i mot hé nao d6 can ap dung
nhiéu néng do DNase I khac nhau. Dudi dy 13 mot vi du vé phan tich "vét
chan" sir dung gen ribosome (ribosomal DNA).

1) Sir dung DNA ¢6 vi tri khoi dau phién ma gen ribosome ché tac doan
DNA danh dau mot phia bang [**P] & vi tri Ava I (vi tri +150).

2) Thuc hién v6i luong dich phan ung toan bd 1a 100 pl. Trong d6 doan
DNA danh dau phéng xa néu trén dugc tron voéi 20 pl dung dich protein
phdn doan tir dich toan té bao nhd cot phosphocellulose trao ddi ion bang
dung dich KCI1 0,6 - 1,0M va sau d6 nho cot DEAE cellulose trao ddi ion
bang dung dich KC1 0,1 - 0,35M.

Cu thé 1a trong 100 pl dich phan tmg chira khoang 1 ng dich phan
doan DNA danh dau (S - 20><103 cpm) (bude 1.), 0,03 mg protein chlet
xuat tir dich toan té bao cia té bao FM 3A (pha trong dung dich dém gom
HEPES-KOH (pH 7,9 ¢ 4 °C) 20mM, EDTA 0,2mM, KCl 0,1M va DTT
ImM), 10 ul dung dich dém 10x va 7,5 pg poly(dA-dT).poly(dA-dT) vau
¢ 30 °C trong 30 phut.

Dung dich dém 10x chira HEPES-KOH (pH 7,9 ¢ 4 °C)
100mM, MgCl, 5S0mM, DTT 5mM va KCl 0,4M.



131

3) Cho phan tng v6i 10 don vi DNase I trong 30 gidy (DNase I sé phdn
giai DNA danh dau, trie mién DNA lién két protein cua dich té bao).

4) Pé dimg phan Gng, thém 20 mM EDTA hodc dung dich dumg phan ung
phién ma in vitro (tiét trudc) voi lugng twong duong dich phan ting.

5) Chiét xuit bang phenol-chloroform mot 1an va bang chloroform mot lan
nira, sau d6 két tia bang ethanol dé thu hoi DNA. Trang tia DNA bang
ethanol 70% dé loai bo mudi, chii ¥ sau d6 thim hét ethanol nhanh chong
nham tranh mubi dong trong DNA.

6) Sau khi lam kho DNA hoan toan, thém 2 - 6 Ul dung dich mau tron
formamide (nhu trong truong hop pha DNA dé gidi trinh nucleotide
(sequencing). Xt ly nhiét & 90 °C trong 1 phut, dién di trong gel
polyacrylamide-urea nhu trong trudng hop DNA sequencing. Chii ¥ rang
loai bd hoan toan protein va mubi khi thu hdi DNA thi dién di méi c6 bang
dep.

Dung dich mau tron formamide: 10 pl formamide, XC
0,05%, BPB 0,05% va EDTA 1mM.



X. Phéan tich protein

Ké ca trong cac thi nghiém DNA tai td hop ciing thuong dan dén
su can thiét phai phan tich protein. Nhirng cong viéc phai tiép can thuong
1a k¥ thuat tinh ché protein, xac dinh phan tir lugng protein, phan tich su
thé hién gen tong hop protein trong E. coli va xac nhan protein dugc téng
hop in vitro. Phan nay chi giéi han trong phuong phap dinh luong, dién di
protein trong gel SDS-polyacrylamide va Western bloting.

1. Dinh lwgng protein (phwong phdp Bradford)

DPé xac dinh néng do protein c6 phuong phap Lowry 1a phuong
phap cb dién, chinh x4c, c6 do tin cdy cao duoc sir dung bén canh phuong
phap chuan Kjehldal. Tuy nhién, ciing con c6 phuong phap gian tién hon
va co thé giup xac dinh kha nhanh chéng ndng d¢ protein duogc wa ding
gan day 1a phuong phap Bradford duogc gi6i thiéu dudi day.

1.1. Diéu ché cac héa chit

1) Hoa tan hoan toan 100 mg thudc nhuém Coomassie brilliant blue G-250
(CBB-G250, Merck, Sigma, Eastmann Kodak...) vao 50 ml ethanol 95%.

2) Thém vao 100 ml phosphoric acid 85%, tron déu roi cho thém nudc cho
du 1 lit, cho vao lo c6 boc chin sang dé bao quan.

1.2. Dinh lugng

1) Cho 100 pl dung dich protein viao 5 ml dung dich Bradford, tron déu.
Pong thoi pha twong ty ddi véi 100 pl dich ddi ching khong chira protein.
Trong vong 2 phit cho dén 1 gio do d6 hip thy 4nh sang birc xa & budc
song 595 nm. Dung dung dich protein (nhu albumin...) c6 nong d6 da biét
pha diy c6 nong d6 lodng dan, lam twong tu dé thiét 1ap dudng cong
chuan, trong khoang 100 pg/ml dén 1 mg/ml ta c6 do thi tuyén tinh. Do
glycerol, 2-mercaptoethanol, SDS, ammonium sulfate, Tris... ciing c6 thé
anh huong dén két qua do, vi vy nén sir dung cac dung dich nay (khong
chtra protein) dé lam dbi chung.

2) Néu mudn ting d6 nhay ctia phuong phap thi 1am tuong tw v6i nong do
protein thap hon thi thém 100 pl vao 1 ml dung dich Bradford rdi thuc
hién tric dinh twong tu cling & budce song 595 nm. Khi d6 co thé do protein
v6i ndng do tir 20 pg dén 200 pg.



2. Dién di SDS-polyacrylamide

Pién di miu trong gel SDS-polyacrylamide c6 thé phan tach duoc
cac protein theo do 1on phéan tir luong nhd 1am bién tinh boi SDS. Trong
moi trudong cd SDS cac protein khac nhau déu dong nhit vé dién tich bé
mat nén chung déu dich chuyén trong dién truong vé phia anode nhung vai
tbc d6 khac nhau phu thudc vao d6 16n ciia phan tir (phan tir luong). Gel
SDS-polyacrylamide ciu tao tir hai phan: gel tip trung va gel phan tach.
Sau khi gel phan tach da hoa ran thi thuc hién d6 gel tap trung. Nong do
ctia gel phan tach phu thudc vao do 16n ciia protein can phan tach. Nong
dd acrylamide cang cao thi phan tach dugc cac phan tr protein cang nho.
Gel 5% acrylamide phan tach dugc protein c6 phan tur lugng 60 - 200 kDa,
10% thi 16 dén 70 kDa, 15% thi 12 dén 45 kDa. Ngoai ra, gel c6 ndng do
cao hon c6 thé phan tach cac protein nhé véi cht lugng cao hon.

2.1. Ché tac gel SDS-polyacrylamide

1) Lap khuon gel (c6 thé ding loai nhu dbi v6i phan i DNA). Thudng st
dung ban gel c6 d6 day 1 mm, rong va dai 15 cm. Loai ban gel nay can
khoang 20 ml dich nguyén liéu. Co thé duya theo bang dudi day dé ché tac
gel phan tach (seperating gel) c6 ndng do theo yéu cau.

Thanh phan (ml) Nong do cua gel
5% 8% 10% 12% 15%
Tris-HC1 1,5M (pH 8,8) 5,0 5,0 5,0 5,0 5,0
Dung dich acrylamide 30% 3,3 5,3 6,7 8,0 10,0
SDS 10% 0,2 0,2 0,2 0,2 0,2
Ammonium persulfate (AP) 0,2 0,2 0,2 0,2 0,2
Nudc 11,3 93 7,9 6,6 4,6

2) Thém 10 pl TEMED, r6t dich vao khuén gel dén 8/10 do cao. Sau do
cho thém nudc cat hoac ethanol mot cach nhe nhang 1&€n 16p dung dich
acrylamide. Chd gel cung.

Dung dich acrylamide 30% gom acrylamide 29% va bis-
acrylamide 1%.

3) Ché tac gel tip trung (stacking gel): Hoa 2,5 ml Tris-HC1 0,5M (pH
6,5), 1,5 ml dung dich acrylamide 30%, 0,1 ml SDS 10%, 0,1 ml AP 10%
va 5,8 ml nudc cat.

4) Loai bd 16p nudc hodc ethanol trén 16p gel phan tach da cirng. Thém
vao dung dich gel tap trung 10 pul TEMED rdi rot trén gel phan tach da
ctig (thay thé nudc hodc ethanol). Rap lugc trén gel va chd dén khi gel
cung (khoang 1 - 2 gio).



2.2. Diéu ché miu, dién di va nhuém

Luong mau can phan tich néu nhuém bang Coomassie brilliant
blue thi can 0,5 - 1,0 pg/bing, con néu nhudém bac thi d6 nhay cao gip
khoang 100 1an. Luwong toi da c¢6 thé phan tich duong nhién phu thudc vao
s6 lugng bang nhung co thé phan li dwoc hang tram pg mdi lan (véi do cao
16 mau khoang 1 cm va gel day 1 mm).

1) Tron khoang 10 pl mau ¢ néng dd thich hop véi 10 pl dung dich déem
2x, xu ly ¢ 100 °C trong 3 phut. Size marker protein (protein dau phan ti
lugng) cling duge xur ly twong tu va dién di bén canh.

Dung dich dém 2x chuoa Tris-HCl (pH 6,5) 50mM,
glycerol 10%, SDS 2%, BPB 0,1% va 2-mercaptoethanol 2%
(thém mercaptoethanol ngay trudc khi st dung).

2) Sau khi gel da ctmg, rut luoc khoi ban gel, loai bé hét khi néu co trong
gel, rap vao thiét bi dién di, d6 dy chau trén va dudi cua thiét bi dién di.
Tai 5 - 20 pl mau vao 13 tai mau, dién di 100 - 105 V cho dén khi BPB tién
sat dén mép dudi cua ban gel thi dimg (khoang 2 - 3 gio).

3) Nhuém béng CBB: Lé'}y gel ra khoi thiét bi dién di,’ ngam vao dung dich
thuéc nhuom CBB, d4o lac nhe nhang khoang 2 gio dén qua dém.

Dung dich thuéc nhuém CBB chita Coomassie brilliant
blue (CBB) R-250 0,1%, methanol 50% va acetic acid 10%.

4) Ngam gel vao dich tdy mau (chita 10% methanol, 7% acetic acid). Cho
vao do it tam gidy thAm Kimwipe dé hap thu chit mau, dao lic nhe nhang
dé tdy mau.

5) C6 thé chyp anh ton trit tu liéu hodc 1a dat 1én gidy tham 3MM rdi 1am
kho bang may sy gel. Twong tu, ciing c6 thé bao quan tot hon néu kep gel
wét vao giita hai tim mang celophan sao cho khong con khong khi giita hai
tam mang roi dua vao say kho trong may sy (80 °C trong khoang 2 gio).



Hinh 12: Két qua dién di protein toan té bao mot so chiing vi khuén trong
gel SDS-PAGE.
Bén gel duoc nhugm bang CBB R-250, kep giita hai tim cellophan va say kho c6
thé luu giit dugc lau. Cha ¥ cac 1an ¢ bién thudng bién dang.

3. Phwong phdp thim Western (Western blot)

Sau khi dién di, protein dwoc chuyén sang mang nylon hay
nitrocellulose rdi thao tac kiém xuat protein dic hiéu bang khang thé. Tuy
nhién, phuong phap co thé bién doi tiy thudc vao muc dich nghién ctru va
loai miu. Pho bién nhat 1a dung phwong phéap khang thé gian tiép danh dau
peroxidase (conjugate gian tiép HRPO). Duéi day trinh bay phuong phap
nay. Nhimg phuong phap st dung conjugate danh dau enzyme khac nhu
phosphatase kiém ciing tién hanh twong ty nhung v&i co chit mau khac
loai.

3.1. Blotting
1) Thao gel khoi thiét bi dién di. Ngam gel vao dung dich dém chuyén madu
hai 1an moi lan khoang 5 phut dé trung hoa.
Dung dich dém chuyén miu chia Tris 25mM, glycine
192mM va methanol 20%.

2) Cat mang (nylon, nitrocellulose) theo kich thudc cua gel, dat gel va
mang vao thlet bi chuyén miu sao cho co6 trinh ty nhu sau: cyc 4m
(cathode) - gidy thim 3MM - gel - mang - 3MM - cuc duong (anode). Rap
thiét bi va cho chay trong 1 dém & 30 V hodc 5 gio ¢ 60 V. Khi can, dé
nhiét d6 khong ting cao can bd tri chuyén gel trong phong lanh.

Gan day phuong phap chuyén mau tir gel sang mang duogc cai tién.
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Thiét bi chuyén gel semi-dry ting toc d6 chuyén mau rat nhiéu. Thiét bi
nay cling cAu tao tir hai ban cuc c6 dién tich 16n va tuong duong nhau va
thuong 16n hon gel, mdt tam trén va mot tim dudi. Dat 1én tAm ban cuc
dudi (anode) mot tam 3MM, lai dat 1én d6 mot mang loc c6 kich thuodc
bang ban gel, sau d6 1a ban gel rdi mot tim 3MM va cudi ciing dat ban cuc
thir hai (cathode) ép 1én sao cho khong khi khong ton tai & khoang gitra gel
va mang. Bat dién dé dién di nhd d6 am tir gel thim ra gidy trong khoang 3
gid dudi 60 V (nén thuc hién trong budng lanh).

3.2. Nhudm bang khang thé

1) Blocking (phong bé) c6 tac dung ngin trd khang thé tham va c¢b dinh
khong déc hi€u vao phan con lai (chua duoc gin protein). Thao mang khoi
thiét bi chuyén, ngdm mang vao dung dich phong bé mang (membrane
blocking solution) khoang 20 ml/mang trong mot ong chit déo hodc tai
chat déo trong khoang 1 gid & nhiét d6 phong. Lac déu, nhe nhang.

Dung dich phong bé mang gdm 10% huyét thanh bé, hoic
14 1% albumin huyét thanh bo va 3% gelatin, 1% sita loai bo (skim
milk) pha trong PBS hodc T)Ns-NP40. Huyét thanh bé 1a dich
phong bé thuong s dung nhat. Puong nhién, néu nghién ciu
protein huyét thanh thi khong dugc sir dung cac thanh phan cua
huyét thanh. Gelatin néu gip lanh s& keo cimg lai nén can nang
nhiét do 1én trong qua trinh u.

T10Ns-NP40 chira Tris-HCI (pH 7,5) 10mM, NaCl 50mM
va nonident P-40 0,05%.

2) Két hop khang thé: Pha lodng khang thé (thuong pha lodng 1.000 -
3.000 lan bang dung dich phong bé mang), cho mang vao tai chat deo,
thém vao dé 5 - 10 ml dung dich khang thé, u trong 1 - 3 gio, lac dao nhe
nhang thudong xuyén.

3) Ngam mdi mang trong 10 ml T,oNs-NP40 ba lan lién tiép mdi 1an 10
phut trén may lac. Cudi cung rira mang thém 10 phut bang dung dich nay
lan ntra.

4) Két hop khang thé thir hai (conjugate): Pha lodng khang thé gin
peroxidase trong dung dich phong bé, ngdm mang tuong tu nhu bude thir
hai néu trén trong khoang 1 gio.

5) Rura mang tuong tu budce thir ba néu trén.

6) Phan tng phat mau: pha sin 15 mg 4-chloro-1-naphtol trong 5 ml
methanol va 15 pl H,O, 30% trong 25 ml ToNs-NP40. Trudc khi sir dung
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pha hai dung dich nay dé c6 dung dich co chit mau ciia peroxidase. Ngdm
mang trong dung dich nay trong 10 - 20 phut dé phat mau. Dé phat mau
xong dem mang rira nudc va siy kho. Két qua ‘phat mau phan anh sy hién
dién ciia khang nguyén dic hiéu v6i khang thé dung cho phan tng tic 1a
khang nguyén protein dich.

Chii y: Ngoai co chat mau trén day véi truong hop khang thé két
hop peroxidase con c6 thé st dung co chit mau 3,3'-diamino-benzidine
tetrachloride (DAB) hoac 3-amino-9-ethyl carbazole (AEC)... véi mau
phat ra khac biét.

Bén canh khang thé két hop peroxidase ta con sir dung khang thé
két hop phosphotase klem hodc khang thé két hop protein A, hay danh dau
phong xa bang nguyén t6 '*°I voi nhitng phuong phap kiém tra riéng.



XI. Tinh ché protein két hop DNA nho sir dung trinh ty
DNA dac hiéu

Day 1a phuong phéap cho két hop protein véi trinh ty DNA dic hiéu
dé xac dinh va phan 1ap cac protein lién quan qua trinh phién méa gen, qua
trinh ty sao (phuc ché DNA) ciing nhu lién quan qué trinh e ché tai t6
hop... Pay 1a phuong phap loi dung luc két hop manh giira protein véi
doan DNA chira trinh ty nucleotide déc hi€u ma protein d6 nhén biét va két
hop véi. Phuong phap nay duoc thi kha som nhung ké tir khi mot sd nha
nghién ctu ap dung dé tinh ché yéu t6 phién ma SP1 nhd két hop
oligonucleotide tong hop thi phuong phap nghién ciru ndy trd nén tng
dung rong rai.

1. Diéu ché DNA

Nhin chung, phuong phép st dung oligonucletiode tong hop duoc
sir dung rong rai hon phuong phap sir dung doan DNA dac hi¢u da bién
tinh. Nho' phwong phap nay c6 thé tinh ché protein v6i hiéu suat cao, ty
suat thu hdi protein dich l6n va giam dugc lugng protein tap nhiém dén
murc tdi thiéu nén khong can ap dung céac bién phap so ché hay loai bo bét.
Pé lam duoc diéu dé, can st dung nhimg ct sac ky dugc ché tac trong d6
dam thé (vit mang hay co chat mang) dugc gan tryc tiép v6i DNA chua
chi trinh tu nucleotide thiét yéu nhét co luc két hop cao vé6i protein muc
tiéu. Can ché tac nhitng doan DNA chira trinh tu nucleotide nhu thé va tao
dau 161 (dau dinh) bd sung chira 2 - 4 nucleotide va tur dau dinh d6 thiét ké
nucleotide tong hop dugc kéo dai thém con cac gbc amino ctia nucleotide
(cua goc purine va pyrimidine) ding dé két hop voi sepharose dugc hoat
hoéa bang CNBr. Dué6i ddy mo ta truong hop oligonucleotide tong hop
dugc st dung trong qua trinh tinh ché SP1. Khi d6 doan nucleotide téng
hop b sung trong truong hop nay 1a:

5'-G ATC GGG GCG GGG C-3'
3'- CCC CGC CCC GTA C-5'
1) Hoa tan oligonucleotide tong hop mdi dau khoang 200 pg trong 10 pl
dung dich dém kinase 10 va 65 ul nude cat. Sau d6 xur 1y nhiét & cac mirc
giam dan 90 °C 2 phut, 65 °C 10 phat, 37 °C 10 phut, nhiét d6 phong 5
phut dé cho bit cip (anneal).
Dung dich dém kinase 10x chua Tris-HCI (pH 7,5) 0,5M,
MgCl, 0,1M, DTT 0,05M, spermidine 0,01M va EDTA 0,01M.
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2) Bé c6 dau 5' duoc phosphoryl hoa, thém 10 pl ATP 200mM, 0,5 pl [y-
PIATP (v6i muc dich kiém tra ty suat DNA gan két dam thé cot sic k),
10 pl T4 polynucleotide kinase (100 don vi/pl) va 4,5 ul nudc cit, o & 37
°C trong 2 gio.

3) U 6 65 °C trong 15 phit dé dimg phan tng, sau d6 thém 10 pl sodium
citrate 5M, 25 ul MgCl, 100mM va 25 pl nudc, két tua bang ethanol.

4) Trang tia bang ethanol 70%, sau khi dé kho thém vao tia DNA 10 pl
dung dich dém két ndi (ligation buffer solution) va 85 pl nudc, hoa tron ki
r0i thém vao d6 5 pl T4 DNA ligase, cho phan tmg xay ra ¢ 4 - 16 °C trong
4 gio.
5) Chiét xuét bang phenol, sau d6 két tia bang ethanol. Sau khi trang bang
ethanol 75%, dé kho r0i hoa tan trong 100 pl nude. Lap di lap lai méy lan
thao tac két tua bang ethanol d¢ loai bo hét Tris (vi nhom amino trong
dung dich c6 chat Tris ngan trd sy két hop (coupling) DNA véi sepharose).
6) Hoa tan trong 100 pl nuéde.
2. Két hop DNA véi sepharose di dwoc hoat héa béi CNBr

Su dung sepharose 4 B da hoat hoa boi CNBr (hdng Pharmacia...
san xudt) co thé la phuong phap tot dé ché cot sac ky gan két DNA voi
dam thé (vat mang).
1) Cho 1,2 g Sepharose 4 B (sao su hép, phu) da hoat hoa bang CNBr trong
3§ ml dung dich HC] lmM trong mdt ong nghiém 50 ml (Corning...), tron
deéu cho dén khi dong nhat (lam trong phong lanh).
2) Str dung mot phéu loc két ndi mot bom chan khong hodc mot may hat
dé hat dich cho dén khi Sepharose vira rdo nudc (khong duge lam kho).
Sau @6 vtra hut vira cho thém 150 ml HCl ImM dé rua thém (lam trong
phong lanh).
3) Cho 15 ml sodium phosphate 10mM (pH 8,2 ¢ 4 °C) di qua loc (lam
trong phong lanh).
4) Rira ba 1an mdi lan 15 ml sodium phosphate 10mM (pH 8,2 & 4 °C) (lam
trong phong lanh).
5) H}Jyén dich hoa Sepharose trong 6 ml dung dich dém phosphate, cho
vao ong (1am trong phong lanh).
6) Thém vao d6 dung dich DNA di dwoc chuin bi ¢ trén (muc 1.) (Iam
trong phong lanh).
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7) Béo tron trong 16 - 18 gid ¢ nhi¢t d§ phong (dung may dao tron).

8) Thém 0,5 ml Tris-HCI 2M (pH 8,0), dao tron 2 gid dé phong bé cac gdc
chua phan ng.

9) Dung phéu loc thity tinh loc 3 1an bang 10 ml Tris-HC1 0,1M (pH 8,0),
3 lan bang 10 ml sodium phosphate (pH 8,2) 0,1M, 3 lan bang 10 ml hon
hop NaCl 1,5M va Tris-HCI (pH 8,0) 10mM va cudi cung 3 1an bang 10
ml hén hop NaCl 0,1M, Tris-HCI (pH 8,0) 10mM va EDTA 1mM.

Véi cach xir Iy nay c6 khoang 60% DNA két hop vao cot sac ky.

3. Tinh ché protein bang cét Sepharose di két hop DNA c6 trinh tw base
dac hi¢u

Nguoi ta da str dung phuong phép nay dé tinh ché cac protein SP1 ,
AP1, HSTF, NF1... Cot Sepharose di két hop DNA dic hiéu c6 thé su
dung dé tinh ché protein trong dich chiét xuat toan té bao, dich chiét xuat
nhan & dang nguyén so hoic cac loai dich d6 di so ché qua céc cot sic ky
¢6 thé tinh ché nho két hop manh DNA déc hiéu d6. Tuy nhién thuc té
khong don gian nhu vay. Vi vay can loai bé bét nhhing protein khac trong
do6 c6 nhimg hop chat hap phu khong dac hiu v6i DNA ciing nhu kiém tra
hang loat diéu kién nhu sir dung chét tang hoat tinh bé mit, tinh chat va
lwong DNA... Dudi ddy 1a vi du vé quy trinh tinh ché protein SP1 nho cot
DNA dac hi€u néu trén.

Lay dich chiét xuit nhan t& bao tir 60 g té bao HeLa dem loc qua
cot Sephacryl S-300, DEAE Sepharose, Heparin agarose va cdt FPLC
Mono S dé thu mau protein so ché (khoang 1,5 mg). Dung dich protein
pha trong dung dich dém Tris-HCl (pH 7.,9) 50mM, MgCl, 12,5mM,
EDTA 1mM, DTT 1mM, glycerol 20% va KCIl 0,25M. Tron voi 220 g
DNA tuyén trc ctia bo da cit nho va dung dich dém A dé ha nong d6 KC1
dén 0,1M. dé dung dich nay & 4 °C trong 10 phut, sau do tai 1én cot sac ky
hap phu. Sau khi rira bang dung dich dém A, nang dan nong d6 KCl 1én dé
dung xuét protein. Thu hdi dugc SP 1 khi nong do KCI khoang 0,4M dén
0,6M.

Dung dich dém A chita HEPES-KOH (pH 7,6) 25mM,
MgCl, 12,5mM, DTT ImM, glycerol 20% va Nonident P-40 0,1%.
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XII. South-Western hybridazation

Nho nhimg nghién ctru protein két hop déc hiéu DNA nguoi ta biét
dugc su ton tai ctia cac nhan td két hop cac mién diéu tiét phién ma nhu
mién operator, enhancer... South-Western hybridazation dugc thyc hién
bang cach dién di trong SDS-polyacrylamide gel cac protein c6 trong dich
chiét xuat t& bao sau d6 chuyén 1én mang loc (nitrocellulose, nylon) roi
dung DNA d3 danh ddu nhan biét cac protein két hop dic higu. Co thé suy
dinh dugc phén tir lugng cua protein ciing nhu loi dung dé kiém dinh khi
tinh che protein. Nhin chung, phuong phap nay rat kho tung dung trong
thuc t& nhung néu dwoc thi protein kiém xuét dugc c6 tinh ddc hiéu rat
cao.

1. Piéu ché dich chiét xuit té bao

Qé thé st dung Qich chiét xut toan té bao cﬁl}g nhu dich chiét xuét
nhan (ti€t trudc) voi nong do KCI (hodc NaCl) thap hon 0,2M. Nhung
cing co thé diéu ché dich chiét xuat t€ bao theo phuong phap dudi day
(thyc hién trong dicu kién nhiét do 0 - 4 °C).
1) Rua té bao nudi thu dugc bang dung dich PBS, quay li tim 5 phut &
1.200 - 2.000 v/ph, thu cén (t€ bao).
2) Huyén dich hoa té bao trong dung dich dung xudt sao cho néqg do :[é
bao vao khoang 35x10° t€¢ bao/ml, hiit nha bang pipet nhiéu lan dé huyéen
dich hoa. B¢ trong nudc da 10 phut.

Dung dich dung xuét chira HEPES (pH 8,0) 10mM, NaCl

50mM, saccharose 0,5M, EDTA 0,1mM, DTT 1mM, Triton X-100
0,5% va MgCl, SmM.

3) Chuyén sang dng Eppendorf, quay li tim 3.000 v/ph trong 5 phit.

4) Thu gain (nhan té bao), huyén dich héa can béng dich dung xuét véi
luong dé co khoang 7O><1,O6 t¢ bao/ml. Thém 5 mM spermidine, 0,5 mM
NaCl, tron deu roi d€ yén ong trong nude da 30 - 60 phut. Li tdm 10 phuat ¢
12.000 v/ph.

5) Thu léy nude mat, thAm tich déi dung dich déem tham tich trong 1 dém.

Dung dich dém tham tich chira 10 mM HEPES (pH 8,0),
50 mM NaCl, I mM MgCl,, ] mM DTT va 50% (v/v) glycerol.

6) Chia ra ting luong nho vira sir dung. Pong két trong nito 16ng rdi bao
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quan ¢ —80 °C.
2. Phwong phdp South-Western blot (thdm South-Western)

1) Thém vao dich chiét xuat (10 pg/lan) mot luong tuong duong dung
dich mau nghiém. Dé & nhiét do phong 5 phut sau d6 dién di SDS-PAGE
trong 7 - 15% acrylamide (thuong 100 - 150 V, chu y duy tri nhiét 6 4 °C
nhd bom d6i luu).

Dung dich miu nghiém chura Sarcosyl 5%, Tris-HCI (pH
6,6) SmM, DTT 200mM, pyronin Y 0,05% va glycerol 20% (v/v).
(Sarcosyl (tirc sodium N-lauryl sarcosynate) la chat tay rira khong
két tua khi nhiét d6 thap cling nhu khi trong dung dich c6 ethanol).

2) Ngam gel hai lan trong dung dich chuyén thim mdi 1an 5 phat dé can
bang Chuyen tham protein sang mang nitrocellulose (hoic nylon) nho
thiét bi chuyen tham dung dong dién mot chiéu. Su dung dién thé 60 V
trong 5 - 6 gio hoac 30 V trong 1 dém.

3) Lau nhe dé loai bo dung dich chuyén tham con sot lai trén mang, ngam
mang trong dich chira sira khong kem 5% va HEPES (pH 8,0) 10mM trong
30 phut ¢ nhiét do phong.

4) Rira mang loc bang dich két hop. Sau d6 i mang trong dich két hop co
pha DNA déc hiéu (dai khoang 100 - 500 bp) da danh dau [*P] c6 cuong
do phong xa khoang 1 - 5x10° cpm/ml. Diéu kién t 1a 1 gio> & 30 °C, trong
thi lai ¢6 chtra 1 - 2 ml dung dich lai/100 cm? mang.
Dich két hop chira HEPES (pH 8,0) 10mM, NaCl 50mM,
MgCl, 10mM, EDTA 0,ImM, DTT ImM va sita bot khong kem
0,25 %.
5) Sau do rira mang vai ba lan trong dich két hop c6 pha thém 0,2 M KCI,
khoang 1 gio rura tat ca, tu ky phong xa.
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XIII. Phuong phap tao thé dot bién nhan tao

Dé phan tich va x4c dinh cic mién co ning trong phan tir DNA nhu
promoter, enhancer... ciing nhu cdc mién co ning trong phan tir protein
(trung tdm hoat dong cua enzyme...) ngudi ta phai ché tic mot cach c6 chu
dinh va di nhap cac bién dj nhan tao vao cac DNA di duogc clone hoa.
Phuong phap tao thé bién di nhan tao co thé bao gdm viéc ché tac thé dot
bién khuyét ton (deletion mutant) va ché tic thé dot bién diém (point
mutant).

1. Ché tic thé dpt bién khuyét ton

Co thé dung exonuclease Bal 31 trong ché tac mot loat thé bién di
khuyét ton c6 phuong huéng tir ddu phan tir DNA. Enzyme nay tiéu hoa
dan DNA véi van tc khoang 50 bp/phit. Vi vay tuy thoi gian 0 ma ta co
san pham thu duoc dai hay ngin.

Hinh 13: Mgt truwong hgp xir Iy DNA bﬁpg enzyme Bal 31.
DNA bi cat ngan dan phu thudce thoi gian xu 1y, 1an lugt cac lan tir trai sang
phai: sau xur 1y 0, 2, 4, 6, 8, 10, 12, 14, 16, 18 va 20 phut.

Vén dé quan trong 1a & chd 1am thé nao dé c6 thé tiéu hoa doan
DNA xac dinh tir mot huong. bé thuc hién duoc viée nay nguoi ta clone
héa DNA xic dinh vao plasmid bang hai enzyme han ché khac nhau,
ching han A va B, (ta c6 plasmid mach vong), sau d6 ding mét trong hai
enzyme han ché nay (ching han enzyme A) cit plasmid tai diém nbi (lam
plasmid t6 hop c6 mach thing). Ttr diém ndi nay néu cho DNA phan tng
v6i Bal 31 thi mot dau ciia DNA da dinh d6 va mot dau tu do cia plasmid
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bi cat cut dan. Sau khi cit bang Bal 31, ngudi ta ding enzyme Klenow lam
bang dau DNA r6i dung linker két ndi cac dau dé c6 chd cho enzyme han
ché hoat dong, khi do xu ly lai béng enzyme han ché A s& tao duge dau
dinh. Dén day ding enzyme B cit tiép dé doan con lai cia DNA dich dut
khoi doan DNA con lai ctia plasmid. Sau khi phan li (bang dién di trong
gel) va tinh ché, ngudi ta thu lai duoc doan DNA dich da bi cat cut mot
phan va c6 hai dau dinh, trong d6 mot dau dic hiéu enzyme A con dau
khac dac hiéu enzyme B. Dung enzyme ligase (T4) két ndi voi plasmid c6
cdp dau dinh tuong ty ta s& lai to hop dugc doan DNA dich dé bi cat cut tu
phia enzyme A (nhung phia enzyme B van nguyén ven). Di nap t6 hop nay
vao té bao kha bién ta c6 thé kiém tra duoc vai tro ciia phan da bi cat cut
cua DNA dich. Buong nhién, vi¢c kiém soat do dai bj cat cut di cia DNA
dich 1 kho khin, cho nén ngudi ta phai thuc hién v6i nhidu clone khuyét
t6n khac nhau tir nhitng san pham 1 trong thoi gian dai ngan khac nhau véi
Bal 31, sau khi phan tich sy biéu hién cua gen trong cic clone nguoi ta tién
hanh kiém tra lai trinh tu nucleotide ctia doan con lai cua cac clone. Nho
vay, vai tro cia doan cit cut cling nhu d¢ dai cuia trinh ty doan bi cit cut
duoc xac dinh.

1.1. Tiéu héa tirng phén bang Bal 31

1) Tir clone da tim hiéu vai trd DNA tai to hop ta tinh ché DNA plasmid
va lay khoang 30 ug cho xu 1y Bal 31, sau do chiét xuat bang phenol va
ket tia bang ethanol, trang tia DNA bang ethanol 70% va hoa tan trong 30
pl TE.

2) Thém vao DNA 150 pl dung dich dém Bal 31 2% va 70 pl nudc ct
(téng luwong 250 pl), u tién khoi 10 phat & 30 °C.
Dung dich dém Bal 31 2x chira Tris-HCI (pH 8,0) & nong
do 40mM, MgCl, 24mM, CaCl, 24mM, NaCl 1,2mM va EDTA
2mM.

3) Thém 50 pl (1 don vi/ml) Bal 31 F (thé F) cho phan tng xay ra & 30 °C.
Sau khoang 2 phut (hay ngin hon) ldy timg 30 pl mét cho vao éng di chta
san 2 pl EDTA 0,5M dé dimg phan tmg. Két cuc ta ¢6 10 dng dich da
dirng phan tng tat ca.

4) Tur cac 6ng ldy mdi éng khoang 0.2 pl dé thuc hién dién di trong gel
agarose dé xac nhan két qua tiéu hoa. Trong gel chta ethidium bromide,
dudi dén UV ta ¢ thé quan sat cic lan v6i cac bang DNA c6 phan tir
luong nho dan (phy thudc vao thoi gian xir 1y Bal 31).

5) Chon DNA trong nhimng 6ng c6 két qua tiéu hoa thich hop (udc chimg
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nén can chon nhiéu ng). Thuc hién chiét xuat bang phenol-chloroform roi
két tua bang ethanol. Co thé chiét xuat va tinh ché trude 11 thyce hién dién
di kiém tra tir budc nay (thay cho budc 4) ¢ trén) cling dugc.
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Hinh 13: So' d6 quy trinh thue hién tao thé dét bién doan sir dung Bal 31.
DNA nguyén ban dugc clone héa trong plasmid nho hai ezyme han ché (A va
B) bi qét 0 mot trong hai vi tri do (A); 2) cat dan DNA béi Sql 31; 3) Lam
bang dau cac DNA bang Klenow; 4) noi linker tao vi tri nhan bi€t clia enzyme

A; 5) va 6) Cit bang ca hai enzyme A va enzyme B; 7) Dién di phan tach; 8)
Di nap DNA dich vao plasmid méi.

1.2. Tao dong phu (subcloning) doan khuyét ton

1) Hoa tan DNA khuyét t6n trong 10 pl TE, xtt Iy biang enzyme Klenow va
dNTP dé tao ddu bang cia DNA (nhu d3 mé ta trén ddy). V6 hoat enzyme
bang cach dun néng 70 °C trong 5 phut, rdi dé nguyén nhu vay thuc hién
phan tmg gan linker.

2) Thyc hién phan g két ndi linker (nhu mo ta truéc day). Tiéu hoa bang
enzyme han ché A va B (cung lic cling dugc).

3) Pién di san pham trong gel agarose dé thu hdi cac doan DNA khuyét
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t6n (da gin linker) c6 d6 dai thich hop.
4) T6 hop DNA dich vao khoang A va B cua plasmid vector.

Chii y: Ngoai Bal 31 con co6 thé st dung exonuclease khac, nhu
exonuclease III chi cat DNA tir dau dinh 5' ma khong cit dau dinh 3' nén
c6 thé thyc hién bién di khuyét ton tir mot phia. Kit bién di khuyét ton c6
thé dit mua tir cong ty Takara...

2. Ché tdc thé dpt bién vi tri chi dinh

Viéc ché tac thé dot bién c6 thé 1a phuong phap str dung DNA da
d6t bién mot cach ngéu nhién do cho tac dong hoa chit gay bién di dén
DNA va phuong phap tong hop va sir dung DNA c6 dot bién mot cach dic
hiéu. Gan day ciing véi viéc phd cap may tong hop DNA phuong phap sau
thuong duogc st dung rong rai hon.

2.1. Phuong phap sir dung DNA tong hop 1am mdi

T hop doan DNA da di nhap bién dj vao dang tai tao (RF -
replicative form) ctia phage M 13, rdi diéu ché DNA mot soi va ding
DNA tai to hop mdt soi nay lam khuon. Mét khac, thuc hién ché tic DNA
tong hop (dai khoang 20 nucleotide) mang bién di (do chu y thay do6i
chung loai dNTP trong qua trinh tong hop oligonucleotide). Phén bién di
c¢6 thé ¢ trung tim hodc 13 gan vé phia dau 5'. Lai DNA nay véi DNA
khuon, sau d6 dung enzyme Klenow kéo dai chudi tir dau 3' cua soi
oligonucleotide, cudi cung két ndi voi dau 5', nhu vay hinh thanh DNA hai
soi ddy du nhung c6 chd khong bd sung (mismatch) 14 vi tri doan DNA
duoc lai vao mot cach ¢b ¥. Di nap phage nay vao vi khuan E. coli, thuc
hién plaque hybridization dé phat hién va chon plaque mang bién di.

2.1.1. Piéu ché DNA khuén
1) T6 hop doan DNA muén di nhap dot bién diém vao phage M 13 (hoic
pUC 118 ciing dugc).

2) Di nap vao E. coli, phan li plaque mau trang cua thé t6 hop phage M 13.
biéu ché DNA mdt sgi (xem muc Xac dinh trinh ty nucleotide sir dung M
13).
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Hinh 8: So db tién trinh tao thé dot bién diém véi moi DNA tong hop.
Mot oligonucleotide duoc tong hop dya vao trinh ty diém muc tiéu can bién
di nhung c6 mot base khac biét lam mdi cho viée tong hop soi bod sung.

2.1.2. Tinh ché DNA tong hop

Viéc tinh ché DNA tong hop tir may tong hop DNA duoc thuc hién
nho phuong phap dién di trong gel polyacrylamide va nho HPLC (high
performance (pressure) liquid chromatography - sac ky long cao ap (cao
toc)). Trong muyc ndy trinh bay phuong phap tinh ché bang dién di trong
gel.

1) Cho dich DNA tong hop duge hoa tan trong nuéc ammonia, u 55 °C
qua dém dé loai bo gia the.

2) Chuyén sang 6ng Eppendorf 1,5 ml, lam kho bang may c6 dic bang
chéan khong.

3) Hoa tan trong 40 pl TE, quay li tim dé loai bo cin.

4) Thém 1/10 thé tich dich mau pha formamide, dé ¢ 90 °C trong 5 phut
sau do lam lanh nhanh bang cach nhung ong vao nudc da.
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5) Dién di trong gel polyacrylamide 16% chua urea 8M trong 2 - 3 gio
dudi dién ap 200 V.
6) Xéac nhan bang DNA chinh bang UV, khi dién di DNA tong hop dai 20

- 30 bp s& di dong ¢ khoang gitta BPB va XC (néu c6 nhiéu bang thi khong
nén sir dung vi chat luong qua trinh tong hop DNA thap).

7) Nghién nét gel trong dung dich dung xudt, 1 3 - 4 gid & 37 °C, dé doan
DNA hoa tan vao dung dich.

Dung dich dung xuét chira ammonium acetate & ndng do
0,5M, magnesium acetate 10mM, EDTA 1mM va SDS 0,1%.

8) Pha loang dich dung Xudt ndy 4 - 5 lan, cho hz‘?'lp phu 1én c6t DE 52, sau
d6 dung xuat bang TE chira NaCl 1,5M ma thu hoi DNA tong hop.
2.1.3. Kiém tra si gdn moi (priming)

»Tru’('yc khi thyuc hi’én ché tac thé bién di can phai xac nhan xem
DNA t6ng hop da tinh ché c6 lai dung voi DNA khudn hay khong va tir do
voi enzyme Klenow co6 thé tong hgp noi dai hay khong. Khi d6 can thu
nhan nhiét d6 lai & mirc nao, va quy€t dinh nhting di€u kién thich hop nhat.
Thong tl}udng nhi¢t do lai phy thudc vao do dai cia DNA tong hgp, nhu 1a
tiéu chuan, lai 17-mer & 30 - 35 °C, 23-mer 6 37 - 42 °C.
1) Str dung [a-P]ATP va polynucleotide kinase ddnh diu dau 5' caa 100
pmol DNA téng hop (khoang 1 pg d6i véi 20-mer).
2) Hoa tan 2.5 - 5,0 pmol tong hop d6 véi 0,5 pmol DNA khuén (khoang 2
Mg) va 1 ul dung dich TMND, thém nudc cho du 10 pl. Cir méi mau lam
nhac lai trong ba ong.

Dung dich TMND chua Tris-HCI1 (pH 7,5) 0,2M, MgCl,

0,1M, NaCl 0,5M va DTT 10mM.
3) Xir 1y ca ba dng trong 3 phut ¢ 80 °C, sau d6 dé cac éng & 33 °C (61),
37 °C (62) va 41 °C (63) trong 10 phut cho phan tng lai xay ra.
4) Thém vao cac dng mdi dng 0,5 ul TMND, 1 pl ctia bdn loai INTP 2mM
(ndbng d6 mdi loai 2mM trong dich hén hop dNTP), 5 don vi enzyme
Klenow, tong 12 pl.
5) U 37 °C trong 1 gid cho phan tmg ndi dai moi xay ra.

6) Cat DNA hai soi (d3 tong hop do n01 dai moi) bang enzyme han ché (co
noi nhén biét) khoang 200 - 300 base vé phia cudi dong so véi vi tri DNA
tong hop di lai.
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7) Thém dich mau pha formamide 1/10 lugng, xur 1y nhiét 90 °C trong 5
phut.
8) Tu ky phong xa, xac nhan phan tng ndi dai moi xay ra hoan thién hay
khong nhu da trong doi hay khong.
2.1.4. Di nhdp bién di

Do can phai kiém soat phan g néi dai nén trong phan tng ndi dai
moi 1an ndy phai str dung [0-**P]dCTP dé danh déu.
1) Phosphoryl hoa DNA tong hop dé lam moi bang ATP khong dénh dau.
Phuong phap nhu da trinh bay trén muc 1.3. nhung thay [a-**P]ATP bang
ATP phi phong xa.

2) Tron mdi nay (~10 pmol) v6i DNA khuén (1 pmol), két tia bang
ethanol ro1 hoa tan vao dung dich TMND pha loang 10 lan dé thuc hién
lai. Diéu kién lai tudn theo diéu kién dugc chon qua budc ki€m tra néu
trén.
3) Tron hdn hop gém 1 pl dung dich TMND, 2 ul dung dich TP, 5 uCi [a-
2P]dCTP, 1 pl T4 ligase (khoang 300 don vi) va 1 pl enzyme Klenow
(khoang 2 don vi) hoa véi nude cho du 20 pl.
Dung dich TP géom dATP, dGTP va dTTP 2mM mbi loai,
dCTP 50mM va ATP 10mM.

4) Cho phan tmg 5 phat & 15 °C, bo phén dau tién ciia chudi dugc danh
dau.
5) Thém 2 ul dCTP 2mM, lai duy tri nhiét dé 15 °C trong 2 - 3 gio.
6) Thém vao 1/10 lugng hdn hop da pha sin & trén (muc 3)) vao éng phan
img (myc 5)).
7)Pé & 15 °C qua dém.
8) Pha dung dich c6 thanh phan gdm 2 ul EDTA (0,5 M), dung dich PEG-
NaCl, thém nudc cho du 30 pl.

. Dung dich PEG-NaCl chtira polyethylene glycol 6000 &

nong do 13% va NaCl 1,6M.

9) Quay li tim 3300 v/ph trong 5 phut, d6 bo nudc mat.
10) Thém 50 pl PEG-NaCl va 50 pl nude cat (pha loang hai lan), lai quay
li tdm 3.300 v/ph trong 5 phut, d6 bo nudc mat.



11) Hoa tan két tua trong 200 pl NaOH 0,2N.
12) Bé & nhiét do phong 5 phut, sau d6 dé trén nude da.
13) Tai mau 1én dung dich chénh léch mdt dg dwong kiém héa 5% dén
20% dé quay li tam cao toc d€ phén li san pham. Khi d6 can cho dung dich
chénh 1éch mat d6 vao ong PA chura lai khodng 2 - 3 mm va tai mau phan
ung lén do.
Dung dich chénh léch mat do dwong kiém héa 5% dén
20% chua duong saccharose ¢ cac muic nong do 5%, 10, 15 va

20%, NaOH 0,2M, NaCl 1M va EDTA 2mM, lam lanh san (4 °C)
trude khi str dung.

14) Quay li tam 32.000 v/ph trong 4 gi¢ ¢ 4 °C (trong rotor PRS 50 Hitachi
chang han).

15) Sau khi két thic quay li tim, liy 6ng ra nhe nhang tranh x40 dong
dich, dung pipet tu dong hut luong nho (khoang 6 giot hay 1/4 ml) vao 30
ong nho dé phan doan san pham. Po phat xa Cerenkov.

16) Thu cac phan doan (gan & giita) c6 dinh phat xa nho 1a phéan doan cua
DNA hai s¢i hoan toan da dugc kéo dai (elongated) va két noi (ligated).

17) Trung hoa san pham bang Tris-citric acid (pH 7,5), két tia bang
ethanol.

18) Hoa tan trong TE, tai 1én cot sic ky Sephadex G-50 dé loai bo dudng
saccharose.

19) Tap trung phan doan c6 phéng xa (phat xa Cerenkov), két tia bang
ethanol.

20) Nguyén liéu nay dung dé di nap vao E. coli IM 103.
2.1.5. Sang loc (screening)

Dé kiém ching phage M 13 da duogc ‘56 hop DNA b@én di hay
khong ta phai lai plaque v6i M 13 mang DNA t6 hop khong bién di va M
13 khong mang DNA di nhap de lam doi chung.

1) Panh ddu du 5' cia DNA téng hop bang [y-P]ATP.
2) Chuyén plaque 1én mang (nylon, nitrocellulose)
3) Lai v6i 642 °C 1 dém.

4) Rira mang 2 1an trong dung dich SSC 2x va Na,HPO, (pH 7,0) 50mM &
nhiét d§ phong.
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Dich SSC 5x chira SDS 0,1%, Na,HPO, (pH 7,0) 50mM,
dich Denhardt 1x va carrier DNA 50ug/ml (la DNA cua E. coli da
cat ngan va bién tinh).

5) Rua trong dich SSC 1x va Na,HPO, (pH 7,0) 50 mM ¢ 37 °C trong 10
phiit, sau d6 tang dan mdi lan 5 d6. Khi d6 trén mang lai phage nguyén lai
(khong c6 DNA bién nap) s& khong con do dugce phong xa (~100 cpm), co
thé dung GM monitor dé kiém tra va coi day 1a birc xa nén (background).

6) Rira cho dén khi thiy co sy khac biét vé biic xa (Cerenkov count) cua
phage mang DNA di nhap khong bién di v6i phage mang DNA di nhép
bién di (dén khoang 60 °C).

7) Lap lai screening cho dén khi thu dugc dong thuan.
8) Giai trinh nucleotide, xac nhan doan bién di di nhap trong phage.

2.2. Phuwong phap sir dung DNA téng hgp nhuw doan ghép (phwong
phap bién di cassette)

Ché tac DNA tong hop, hop ndi dé ché plasmid mang bién di c6

muc dich. C6 thé diéu ché nhiéu bién chung da dang mot cach rat don
gian.
1) Tim biét cac vi tri cit ciia enzyme han ché phia trén va phia dudi doan
DNA dich mudn kiém tra. Khoang cach giira hai vi tri nay khoang 20 - 100
base thi tot. Néu khong c6 nhiing vi tri nhu vay thi sur dung phuong phap
su dung DNA tong hop nhu mdi di nhap blen di (muyc 2.1.) dé tao vi tri
enzyme han ché thich hop. Pay 1a diém thiét yéu nhat.

2) Bang enzyme han ché loai bd doan DNA muén di nhap bién di, phﬁn
con lai cua DNA voi plasmid duge phan li va st dung & cac budc sau nhu
mot vector.

3) Ca hai soi duong va am déu dugc téng hop nhung sy tong hop cua
chung khic nhau. Lam céac dau trén va dudi bo sung véi phia vector.
Khoang 20 - 30 base thém thi t6t.

4) Sau khi phosphoryl hoéa dau 5' tron ting 0,5 pmol (20-mer thi khoang
100 pmol tuong duong 1 pg), két tua bang ethanol.

5) Hoa tan trong 9 pl nudc cit, thém 1,2 Ul dung dich dém A, 1 gio ¢ 37
°C.

Dung dich dém A chta Tris-HCI (pH 7.5) & ndng d6 0,5M,
MgCl, 0,1M, DTT 50mM va EDTA 1mM.
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6) Thém 0,02 pmol DNA vector (~0,1 pg), 1 ul ATP 10mM va 1 pl ligase,
thue hién két noi (ligate) 1 dém o 15 °C.

7) Dung san pham di nap vao E. coli.

8) Giai doc trinh tu nucleotide ctia DNA dé x4c dinh bién di.



XIV. PCR
1. PCR

PCR (polymerase chain reaction) 1a phwong phép c6 thé ting luong
doan DNA dic hiéu tir mau DNA vi luong khoang 200 - 500 nghin 1an sau
2 - 3 gio xur ly. Do do, day la phuong phap lam thuan loi nhimg ky thuat
DNA tai t6 hop cling nhu duge van dung trong giai trinh DNA, chan doan
bénh cam nhiém... Phuong phap ndy thanh cong trén co so phat kién
enzyme chiu nhi¢t va sdng tao may luan nhi¢t ty dong hoa (programmed
thermocycler). Luong phan tmg co6 thé tr 5 - 100 pl. Tuy loai may luan
nhiét ma can (thé hé cii) hodc khong can st dung dau khoang chong bbc
hoi cua dich phan tng, cac may thé hé moi co hé thong cung cap nhiét ¢
nap may day trén cac 6ng phan ing nén khong can dén 16p dau nay. So do
nguyén ly phan tmg nhu sau:

DA,
hai soi

Bin V

tinh va —_—>
gan —
il v

MBI dai

tr mdi - = -

Chu ky
mdi

Sau nhidu chu ky
trung hop doan
DMA d3c higu
kep gitka hai mii
dugc thng hop
tang Iwgng mdt
cach ap dao, dign
di co thé phat
hién san pham

, Hinh 14: So d6 Nguyén Iy hoat djng ciia PCR.
M, dau thang phén tir lugng; S, san pham PCR dugc dién di trong gel agarose,

nhudm bang ethidium Jbromide va kich thich bang UV.
1) Tong hop 2 loai mdi (primer). Kiém tra trinh ty nucleotide hai dau doan

DNA can khuyéch dai (tang luong) va trinh tu twong dong véi ching sao
cho hudng ciia qua trinh tong hop nbi dai DNA tir mot primer sé& tong hop
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duge trinh ty lam khuén cho primer kia. C6 thé tim biét va dat hang
oligonucleotide m01 tu cac hang (cong ty) dich vu céng nghé sinh hoc
phan tir hay mot s6 phong thi nghiém c6 may tong hop DNA. Chu y chon
trinh tu dai khoang 20 - 30 base sao cho thanh phan G+C khoang 50% va
chung khong thé lai v6i nhau (va v6i doan ndo khac ctia DNA).

2) Tao 100 pl dich phan tng (c6 thé chi can 10 pl, khi d6 cac thanh phan
giam theo ty 18 tuong tmg): 10 ul dich dém PCR 10x, 16 pl dich hon hop
dNTP (mdi loai 1,25 mM), 58 pl nuéc cat, 1 pl (khoang 2 don vi) Tag
polymerase, 5 Ul (20 pUM) primer #1, 5 pl (20 UM) primer #2 va 5 ul DNA
khuén (200 pg/ml) (khoang 1 pg).

Chii y bon thanh phan dau 13 nhitng yéu t6 ap dung cho moi phan
mg PCR, con ba yéu tb sau quyét dinh tinh dic hiéu cta phan Gng nén khi
can phai thyc hién ddng thoi PCR véi nhidu loai DNA thi c6 thé pha chung
bbn yéu té dau sau d6 chia sang 6ng khac (thuong 6ng chat déo 0,5 ml)
cho cac phan mg v6i DNA khuon va cip moi khac nhau. Lam nhu vay sé
nhanh hon ma tranh dugc giao nhiém giita cic mau DNA ciing nhu giita
céc mdi.

3) Cho dng vao may li tim, quay mot thdi gian ngan (spin-down) cho céac
thanh phan con dinh thanh ng tap trung lai trong phan ung.

4) Pit cac 6ng phan ung vao may luan nhiét (thermocycler), dit chuong
trinh chay cho céc ché do nhiét thich hop dé téng hop DNA. Ban dau nhiét
d6 93 - 96 °C dé cho DNA khuon hai soi bién tinh thanh dang mét soi. Sau
d6 cac chu ky nhiét 1a 94 °C 0,5 - 1 phat (bién tinh - denaturation), 55 °C
0,5 - 1 phut (gan mai - primer annealing) va 75 °C trong 0,5 - 1 phut ((tong
hop) ndi dai - (polymerization) elongation). S6 chu ky luan nhiét khoang
25 - 40 1a quy trinh duoc ap dung trong nhiéu truong hop. Trén thyc té do
s6 luong va ching loai primer rat da dang va khac nhau, chu trinh néu trén
chi 1a mot trong s chu trinh d3 dugc nhiéu ngudi van dung. Trong s céc
murc nhiét thi budc annealing thuong phu thudc nhiéu vao do dai va thanh
phan cta primer. Vi viy budc thiét ké primer dugc quan tdm va di duoc
1ap trinh hoa. Khi d6 cac ché d6 cho viéc téng hop mot doan DNA duogc
thiét ké ty dong tranh self-annealing, gan két phai bao dam tinh dic hiéu
cao...

5) Pé kiém tra DNA dugc tong hop hay chua nguoi ta liy tir dng phan tmg
khoang 0,5 pl san pham va dién di trong gel agarose c6 pha sin ethidium
bromide (50 pl/ml) hodc ngdm gel trong dung dich ethidium bromide sau
khi dién di va kiém tra bing DNA dic hiéu dudi UV. Thong thuong dé xac
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dinh phén tir lugng ciia san pham nguoi ta dién di DNA MW marker trong
mot hodc hai lan bén canh cac sdn phdm PCR.

Chui y: Thong thuong cac doan DNA duoc tong hop nén trong gidi
han 2 kb, t6t hon 1a khoang 1 kb. Tuy nhi€n, mot s6 bién thé PCR véi mot
s6 loai DNA polymerase cai tién cho phép tong hop doan DNA dén 3 - 4
kb. Hon nira, can tranh tong hop doan DNA c¢6 thanh phan C+G qué cao
cling nhu c6 nhiéu doan trat tu lap. Nguoc lai, kha nang doan DNA téng
hop duoc ngin dén mirc nao tuy con chua cé thong tin nhung c6 thong bao
rang PCR c6 thé tong hop duge doan DNA ngén chi 60 kb.

~ Pic biét phai cha y tranh giao nhiém, boi vi PCR c6 thé tong hop
khuyéch dai dugc 500 nghin lan lugng ban dau nén trudng hop duong tinh
gid rat co thé xay ra néu thiéu than trong.

2. Mgt s6 ky thudt mé rong dp dung PCR

Ky thuat PCR ngay cang dugc st dung rong réi do nguyén ly don
gian, thao tac ty dong hoa, cho két qua c6 tinh dac hi€¢u va do nhay cao.

V& mit ky thuét,‘ PCR con dugc phat trién thanh daqg mo’:i la real-
time PCR, bén canh nhiéu ting dung mé rong cua PCR truyén thong dugc
sang tao va phat huy tac dung.

PCR thuc thoi (real-time PCR) duoc phat trién trén co so phan
mg PCR thong thuong véi cip moi dic hiéu va mot mau do chi hap thu va
phat xa (buc xa budc song dic hiéu) khi gin véi ADN doan gitta hai moi
t6 hop voi thiét bi tric dinh cuong do phat xa cua mau do. Thiét bi nhan
DNA dugc ché tao dic biét dé cac phan ng vira c6 thé dién ra nhung
dong thoi chat phat quang gin trén mdi ciing phat quang sau khi gin vao
DNA duoc tong hop dudi tac dong cua buc xa kich thich. Mdi ciing dugc
thiét ké dic biét, gin két voi hop chét phat xa huynh quang khi c6 birc xa
kich thich thich hgp nhung do hop chat khac (quencher) ciing dugc gin
trén moi lam tat bic xa nén chi khi mdi tham gia phan mg tong hop DNA
ma tach khoi anh hudng cia quencher thi buc xa huynh quang danh dau
méi xut hién. Burc xa do moi gin trong chudi DNA phat ra dugc may thu
ghi lai truyén sang vi tinh nén c6 thé phat hién dugc san pham DNA dugc
hinh thanh trong sudt qua trinh phan tng. Nho vay, PCR thuc thoi con
dugc van dung dé dinh luong DNA khuon dua vao phan ung dga vao
nguyén tic lirong DNA khudn cang cao thi thoi gian phan g cang ngdn
dé ciing c6 lwong DNA t6i da tir thanh phan tham gia phan g khéng doi.
K§ thuat cu thé lién quan real-time PCR khong trinh bay trong chuong
trinh nay. Cac huéng dan thao tac (protocol) lién quan dén chuan bi hdn
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hop phan tng va thiét dinh ché do luan nhiét va doc két qua luu trir lai

(protocol file va master file) duoc cung cdp kém theo real-time PCR
thermocycler va moi can dugc doc k¥ trude khi thuc hién.

dau doc Ngudn birc xa
@ IxFH-I |

kinh loc birc
xa kich thich

kinh loc buc xa
cadm ung

cac birc xa
tan mat

i- May luan nhiét
Hinh 15: So' d6 nguyén ly hoat dong ciia Real-time PCR

In situ PCR, hay PCR tai chd, 1a thiét bj lun nhiét duoc thiét ké
de tong hop DNA tryc tiép tir to chirc bénh pham (lat cét t6 chuc...) da
duoc co6 dinh trén phlen kinh. Vi vay, néu c6 mit trong tiéu ban DNA dic
hiu s€ dugc khuyech dai va san pham, sau khi duoc nhudém bang phuong
phap thich hop, c6 thé dugc quan sat dudi kinh hién vi. Vi vy vi tri phan
b6 ctia mam bénh trong to chirc bénh pham c6 thé dugc xac dinh.

Hot start PCR la ky thuat PCR thong thuong dugc khoi dong
noéng 1 bién phap lam tang tinh ddc hiéu cua sy bat cap moi.

Inverse PCR 1a mot bién tuéng ctia PCR thong thuong voi nhimng
tha thuat cit ndi hoic moi ngﬁu nhién, hodc mdi ché theo trinh tu
nucleotide ctia gen nhay dé sao chép doan DNA nam ngoai doan DNA c¢6
trinh ty da biét.

Co6 thé néi day khong chi 1a mot ki thuat ma 13 mot chién luoc tong
quéat bao gdm viéc van dung nhiéu ky thuét co ban trong sinh hoc phan tir
nham phén 14p ra duoc doan DNA nam ké doan DNA ¢ trinh ty di biét
dudi dang doan dugc dong hoa trong E. coli nho plasmid hoac phage.

Hinh 16 duoi day trinh bay khai quat cac bude cua mot s6 k¥ thuat
inverse PCR: 1) "tao vong" (circulation) va 2) "sap x&p lai" (reordering).
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Case 3)a): The fragment
A+B is not cleaved. The
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equal to the known
fragment’s size

B C B
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Sequencing

Hinh 16: So' db hai chién lwogc sir dung inverse PCR dé giai trinh doan DNA
chua biét ké bén doan da biét (Theo Pham HS va CS, 1999).

1) Cat DNA nhiém séc thé b?mg mot enzyme han ché (RE): Hai chién lugc cit
khac nhau, bén phai cit doan DNA di biét, bén trai khong cit DNA da biét (phu
hop chi khi doan DNA di biét twong dbi ngin); 2) Két ndi bang ligase: bén phai
sap xép lai, bén trai tao vong; 3) Bang PCR tong hop doan DNA chua biét bing

moi "hudng ra ngoai" tir ving DNA di biét; 4) Pua ngiu nhién san phém PCR
vao vector plasmid pGEMT (d4u bang); 5) Clone hoa trong E. coli; 6) Klem tra
cac clone (khuan lac tring) c6 doan DNA dich bang hai cip moi 16 xuat hai
"trinh ty ngit canh (contextual sequences)" dic hiéu; va kiém tra diém ndi 7) Giai
trinh doan DNA chua biét ké bén doan DNA da biét.

can bi cit dit mot (hodc mot vai chd) sao cho san phém cat da dai dé co
the thu hoi lai tir agarose gel sau khi dién di san pham cat.
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Trong budc tiép theo cac san pham cit bang RE duoc két ndi bang
enzyme phage T4 ligase (& 16 °C) rdi tai to hop vao vector plasmid va bién
nap vao E. coli. Chon nhiing dong (clone) bién nap (khuan lac tring) va
tim clone chora DNA mong mudn. Véi bude nay ta hodc can lai voi hai
mau do dic hiéu hai dau mut doan DNA di biét, hodc bang PCR véi cap
moi dic hiéu (hudng ra ngoai d tro thanh hudng vao trong) di dugc thiét
Kké trude dua trén trinh tur da biét dé xac nhan c¢6 san phém dich. Sau khi da
chon duoc clone mong mudn ta cé thé thyc hién ky thut sequencing théng
thuong xéc dinh trinh ty nucleotide doan DNA da dong hoa.

Ngoai hai k¥ thuat trén day ta con co thé sur dung mot sb chién luoc
khac nhu thyc hién PCR v6i mot moi ddc hi¢u duoc thiét ké trén co so
trinh tu DNA d3 biét va mét primer ngau nhién, hodc 1a trinh tu dic hiéu
transposon (gen nhay) hoac la mot hexamer... Cuéi cung, tuong tu cac
chién lugc trén, bién phap tiép theo 1a dong hoa vao té bao kha nap va thuc
hién sequencing.



XV. Phuong phap "van tay DNA" (DNA finger print)

Céc k¥ thuat sinh vat hoc phan tir cling anh hudng nhiéu dén linh
vuc y hoc, chung dugc trong doi img dung vao vi¢c chan doan bénh duogc
coi 1a bénh di truyén. Phuong phap "van tay DNA" (DNA finger print) 1a
mot trong nhimg bién thé cua Southern hybridization. Pung hon, DNA
finger print chinh la phuong phap Southern st dung minisatellite. Phuong
phap nay ban dau str dung cac mau do danh déu phong xa dé xac dinh san
pham (muc 1.) nhung véi sy phat trlen cac loai mau do khong st dung
dong vi phong xa (thuong goi la ' 'mau do lanh" - "cold probe") (muc 2.).
Ciing c6 thé thyc hién v6i mau do lanh gin DIG nhu trinh bay ¢ muc 4.
chuong 2.

1. Phwong phap DNA finger print

Yéu t6 quy dinh dic tinh cua sinh vat 1a vat chat di truyén (hay céac
gen), chung két hop v6i nhau thanh mot hop thé DNA nhiém sic thé goi 1a
genome (hay b gen). Genome quy dinh enzyme va ciu tao cac chat
protein cau thanh nén co thé, c6 thanh phan genome duoc goi 1a DNA gen
va cling c6 DNA khong phai gen. Su bién di DNA gen anh huong dén sy
ton tai clia ca thé trong moi truong nhét dinh nén khi c6 bién di anh huong
manh thi c4 thé khong thé t6n tai do chirc ning enzyme va chic ning cau
trac bi bién ddi. Chinh nhitng DNA (mlen DNA) khong phai gen nay néu
c6 su bién di thi cing khong anh huong dén sy sdng con cua cé thé, nén né
¢6 thé 1a mau do (probe) ciia cic ca thé. Sy khac biét ¢6 tinh ca thé quan
sat dugc trong trinh tu (base ciia) DNA dugc goi 1a tinh da hinh (da hinh di
truyén) (polymorphism), va cac minisatellite trong DNA biéu hién tinh da
hinh.

Céc minisatellite mang ba ddc diém. Thir nhdt, mang tinh da hinh
cao, nghia 13 trong mot mién gen c6 nhiéu gen d6i 1ap ton tai (2 dén hang
chuc loai), va sy khac biét ciia chiung dugc phat hién béng phuong phép lai
thAm Southern goi la tinh da hinh d¢ dai doan han ché (RFLP - restriction
fragment length polymorphism). Thir hai, néu thuc hién Southern blot
hybridization mot loai minisatellite ton tai phan tan trong nhiém sic thé thi
dong thoi ¢6 thé klem tra dugc 20 - 50 mién nhidm sic thé. Thit ba, nhiing
mién gen ndy di truyén theo Mendel.

1) pé phan li tot doan DNA cAn sir dung, DNA da duge tinh ché. Sau khi
tinh ché ky (ty 1¢ thu h6i DNA thuong thap) can xu ly protease K. Sau khi
cat DNA bang enzyme han ché ciling phai xtr ly phenol.
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2) Pién di san pham. Chii y tranh DNA bi nong boi dong dién. Cho nén,
mot mat can phai cho dung dich dém tudn hoan qua cathode va anode (cho
6ng dan di qua buéng lanh cua thiét bi 1am lanh thi tét), d@)ng thoi dién ap
phai thap (khoang 3 V/cm ddi voi gel 15 cm chiéu ngang). Vi vy c6 thé
phai thyc hién dién di mot ngay dém.

3) Khi dit luoc tao 16 tai mau can chon loai lvge mong (méng hon 1 mm
thi tot) dé cac bang san pham duoc tap trung.

4) Lugng DNA khoang 3 pg, dung tich 5 pl.

5) Thong thuong su dung ban gel 30 cm, noéng do agarose khoang 1,2 -
2%. Khi BPB tién dén gan mép cuoi cua ban gel thi ngirng dién di.

6) Nhiét do lai phu thudc vao loai mau do, nhung nhiét do lai cling nhu
nhiét d6 rira 13 rat quan trong. Thong thudng v6i mau do myo thi nhiét do
lai 14 55 °C, con rira thi tién hanh & nhiét do thong thuong. Con cac mau do
tir ché tac thi c6 thé tinh toan trén co s¢ do dai va thanh phan nucleotide
ctia mau do cu thé.

7) Panh dau mau do bang phuong phap multiprimer 13 tot.

8) Nén chon nhimg enzyme nhan bié't7 bbn base nhu Hae III, Hinf I... va
nhiu khi nén phdi hop hai enzyme d€ c6 két qua phan li tot. Lya nhimg
phoi hop phan li tot dé sir dung.



161

2. Phuong phip miu do lanh (cold probe)

Truée ddy cac phuong phap lai déu sir dung mau do danh dau
phong xa. V& sau thay vi ché tac va st dung nhitng mau do phong xa
nguoi ta két hop khang thé véi enzyme va loi dung hoat tinh cta enzyme
dé phat mau co chét gitp phat hién bang dic hi¢u, dugc goi 1a phuong
phap mau do lanh. Nhin chung phuong phap sur dung mau do lanh co do
phién phirc va mét thoi gian tuong ty phuong phap sir dung mau do phong
xa. Trong truong hop nay tinh bd sung giita mau do véi DNA té bao tro
nén giam nén cac budc rira cin phai nhe nhang. Néu sir dung cac mau do
phong xa thi viéc kiém tra chét luong nén trong qua trinh rua thyc hién
dugc nho may do phong xa rat dé dang, va néu ria chua du nén nén con do
phong xa cao thi tiép tuc rira cho dén khi nén giam xa. Phuong phap mau
do lanh khong c6 uu diém nay, phai thuc hién chon dén khi phat mau. Vi
dy dudi ddy mo ta phuong phap mau do lanh véi probe cta hing
Amersham Life Science goi 1a phuong phap ECL.
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Hinh 17: Két qua xét nghi¢ém DNA finger print xac nhan huyét thong (tim b6
sinh hoc cho con)

Lan 1: DNA b6 h¢ tich, lan 2: DNA b sinh hoc, lan 3: DNA ciia con va 4: DNA

ctia me. Con va me ciling nhu con va b sinh hoc ¢6 cac bang gidng nhau.

Trong trudng hop ndy probe dugc két hop truc tiép véi enzyme va
kiém xuét trén film su phat huynh quang cua t6 hop do phan tng héa hoc
phat ra. Thoi gian 1 quang khoang 1 gid (trong lic niy mot tam
Hyperfilm dugc dat ép 1én mang Saran wrap phu trén mang dang phan
{mg, sau do rira film va doc két qua. Phuong phap nay don gian, thuc hién
va doc thuyét minh mét cach dé& dang. Ngudi ta cling dd s dung vao viéc
gidm biét quan hé huyét thong (tim bd thuc hay bd sinh hoc cho con...). Tir
céc 1an DNA cuia hai nguoi bd cling nhu ctia ngudi me ¢6 khoang 10 bang
nhin thdy 15 va 5 - 6 bing mo hon. Trong céc bang d6 ¢ kha nhiéu bang
¢6 su khac biét vé do 16n, nhd vay hinh thanh dau "van tay" DNA rat riéng
biét ctia ca thé. C6 thé nhin thiy dong thoi tinh da hinh cic doan han ché
ctia nhidu doan DNA.

Tuy nhién, neu quan sat k¥ cac bang trong dau "van tay" DNA thi
nhat dinh thdy mot sé bang cta lan DNA cta nguoi con c6 do dai tuong tur
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v6i mot sd bang nhin thdy duoc trong lan DNA cia bd thuc su (bd sinh
hoc) va mot s6 khac thiy trong lan DNA cia me thuc sy. Con trong lan
DNA cua bd ho tich hoan toan khong c6 nhitng biang c6 do dai twong tu
cac bang cua lan DNA cua con (cling nhu cua me).

Phuong phép nay ap dung trong viéc dong dinh ca thé (x4c dinh toi
pham...), giam biét cha me - con cai cling nhu kiém tra xac nhan sy két
bam, khu trii ciia té& bao clia ngudi cho trong co thé ciia ngudi nhan.

*Cac budc ky thuat:

1) Cac mau DNA (cua con, bd 1}6 tich va bd sinh ,hoc cling nhu cua me)
phai dugc xu ly nhu nhau. Chiét xuat va tinh ché DNA, do ham lugng
(khoang 3 pg DNA trong 5 pl cho mdi loai phan g cat bang enzyme han
ch¢ 1a vira).

2)U DNA té bao vdi loai enzyme han ché da chon. Nén dung cac enzyme
nhan bi€t va cat 4 base. Neu cén, sir dung dong thoi hai enzyme cho mot
ong phan tng.

3) Xir 1y bang phenol: cho thém phenol vao dng roi tron déu dé khoang 5
phut ¢ nhiét do phong hodc trén bang (nudc da), quay li tam 3 phut ¢
2.000 - 3.000 v/ph d€ 16p phenol (cung véi tua protein) tach khoi 16p nude
chtra DNA hoa tan. Hut lay 16p nudc nay, tron dich mau.

4) Chuéan bi gel agarose trong TBE nhu trinh bay trudc day. Nong do
agarose kha cao (1,2 - 2%) dé tang d phan giai.

5) Pién di v6i dung dich dém TBE, khong can nhudém ethidium bromide.
6) Lam bién tinh (phuong phap kiém, sau d6 trung hoa).

7) Chuyén qua mang (nylon, nitrocellulose). Co thé tang su ¢6 dinh DNA
trén mang bang cach dé khoang 4 - 5 cm dudi mot dén tir ngoai va chiéu tir
ngoai 3 phut. Lam kho (véi phuong phap 1am kho nhanh thi tot).

8) Lai tién khoi (khoang 1 - 3 gio & khodng 35 °C, nhiét d§ cao hay thap
duogc tinh tuy theo d§ dai mau do va ty 1€ G+C trong do6).

9) Lai v6i mau do minisatellite danh diu enzyme (khoang 10 gid hay qua
dém ¢ khoang 35 °C).

10) Rira mang bang TBE, thay dich rira mot s6 1an.

11) Khong lam khé mang, cho mang vao tai polyethylene 1oi thém vao do
dich co chat mau (ECL, cling c6 thé CDP-Star, hang Amersham) tuong
ung véi enzyme. Han kin cac canh cua tii bang may ép gia nhiét.
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12) Pua vio budng tdi dé hién hinh, ép mot tim Hyperfilm 1én mang. Dé
tu ky qua dém ¢ —20 hay —70 °C. Rura hién anh trén film. Hong kho film.
Doc va phan tich két qua.

Chii y: Thudc nhéom mau do quang héa hoc (Chemilluminescent
probe) nay con ¢6 LumiGLO cua hang Cruachem Inc., CSPD cua hang
ICN Pharmaceuticals...
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1.2. Pinh lugng

2. Dién di SDS-polyacrylamide

2.1. Ché tac gel SDS-polyacrylamide

2.2. Diéu ché mau, dién di va nhudm

3. Phuong phap tham Western

3.1. Blotting

3.2. Nhuoém bang khang thé

XI. Tinh ché protein két hop DNA nho sit dung trinh tw DNA
dac hiéu

1. Diéu ché DNA

2. Két hop DNA véi sepharose di duoc hoat hoa boi CNBr

3. Tinh ché protein bing ¢t Sepharose di két hop DNA ¢6 trinh
tuw base dic hi¢u

XII. South-Western hybridazation

1. Piéu ché dich chiét xuit té bao

2. Phuong phap South-Western blot (tham South-Western)

XIIL Phuong phap tao thé dt bién nhén tao

1. Ché tac thé dot bién khuyét ton

1.1. Tiéu hoa timg phan bang Bal 31

1.2. Tao dong phu (subcloning) doan khuyét ton

2. Ché tac thé dot bién vi tri chi dinh

2.1. Phuwong phap sir dung DNA tong hop 1am moi

2.2. Phuong phap st dung DNA tong hop nhu doan ghép (phuong
phap bién di cassette)

XIV. PCR

1. PCR
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2. Mot s6 ky thuat mé rong ap dung PCR 153
XV. Phuwong phap "van tay" DNA (DNA finger print) 157
1. Phuong phap DNA finger print 157
2. Phuong phap mau do lanh (cold probe) 158
Tai liéu tham khao 162
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