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 dugc 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 nhiing 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 khi, 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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, "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 thice 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 phuwong tién 1y hoc
va cac hé théng sinh hoc nham lip lai cac qua trinh sinh hoc tu 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 hi¢u. 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 thuy 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 ung 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 g/40 ml.
Loc khur 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 miu) cac doan DNA khac
nhau dich chuyén vé& mot huong tao thanh mdt lan (lane), va trén lan do6 cé
cac doan DNA khac nhau phan bd & céc vi tri (cic bang - band) khac nhau
twong Uung voi do 1on cua chung. Trong khi do, 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) chuia 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
d6 1on cua DNA, ndng d6 agarose cua gel va cuong 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 phan tach DNA can thyc hién cac budc
sau:

1) Rira sach cac tdm thuy tinh k§ 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
lwoc véi ban thily 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. Chd 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 éng 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 ¢é 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 chta 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 ldy nudc 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.



