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TOM TAT: Chiing t6i da thiét k& cdc cdp mdi ding dé khuéch dai dogn DNA Alu (nhén
16 Alu) tai locus PLAT (plasminogen activator) ndm giita exon 8 va exon 9 trén nhiém sdc thé so
VIII & nguoi bing ky thudt PCR (Polimerase Chain Reaction). Tinh ddc higu ciia cdc cdp moi da
duge khdo sdt dé chon cdp mdi 187 wu cho qui trink phdt hign DNA Alu-TPA. Thyc nghi¢m da
hinh thanh mét qui trinh don gidn dé tdch chiét DNA b gen tix nudc siic migng ding lam khudn
dé khuéch dai sy hién dién ciia doan DNA Alu-TPA bdng ky thudt PCR. Cdc sdn phdm PCR da
digc dong hda thanh cong vao pBluescript 11 KS ding lam dot chitng trong qui trinh. Tit cdc két
qué dat dugc, chiing t6i thiét k&€ by hda chdt giip dé dang trong vigc day thyc 1dp vé ky thudt
PCR cho cdc co sé dao tao.

DPAT VAN PE

Phuong phap PCR dudc 4p dung phd bi€n khd 1au & cdc nudc phét tri€n d€ nhin bin DNA in
vitro. Tuy nhién phudng phép nay con khd méi & nudc ta. Nham ning cao trinh d6 nhén thic va muc
dich 4p dung rong rdi trong nhiéu linh vyc, ching t6i da thi€t 1ap mét quy trinh phét hién nhin t5 Alu
TPA & ngudi bing phudng phdp PCR.

Ho Alu bao gdm nhifng nhin 16 DNA ngdn nim rdi rdc va chi€m khodng 5% trong todn bd bd
gen ngudi. Trong d6 c6 mot nhin t8 Alu hién dign bén trong intron thi 8 cla gen nim trén nhi€ém sic
thé (NST) s8 VIII goi tit 12 Alu-TPA. Gen chita doan Alu-TPA 1a gen TPA ma héa cho mét protein hoat
héa plasminogen (Tissuse Plasminogen Activator gene). Nhén t8 Alu-TPA c6 kich thuc khodng 300bp
va tdy theo m3i c4 nhdn ma sy hién dién clia nhin t6 nay trong intron thit 8 cia NST s6 VIII c6 sy
khéc nhau; trén mot s6 ¢4 th€ thi nhin t6 nay chi hién dién trén mot sgi cia NST, mdt s3 cd thé khic
nhén t6 ndy hién dién trén ca 2 sdi clia NST; trong khi d6, mét s6 c4 th€ khdc thi khéng c6 sy hién
dién ciia nhin t6 Alu niy. Su hién dién khdc nhau ciia nhan t6 Alu-TPA trén cdc c4 thé c6 thé dudc
kiém tra bing phudng phap PCR [7], [10], [11].

Ti nhitng k&t qua thi nghiém chiing tdi di tao ra mot bd héa cha' (bd kit) don gidn dé phat hién
nhin t§ Alu-TPA trén ngudi nhim phuc vu cho viéc gidng day & cdc trudng dai hoc, cao ding va trung
hoc chuyén ban vé ky thuit PCR.

VAT LIEU - PHUONG PHAP

Héa chadt sit dung. Dung dich SNET [Tris-Cl (pH8), EDTA ( pH8), NaCl, SDS], dung dich PCA
(phenol, chloroform, isozmyl alcohol), TE [Tris-Cl, EDTA (pH8)], PCR buffer 10X, dNTP, Mgz“, Taq
DNA polymerase, mdi, ethidium bromide, dung dich nap miu, agarose.

Chiing gidng vi sinh vt va diéu kign nuéi cdy. E.coli DH5a [F, ¢80lacZAMI15, recAl, endAl,
hsdR17 (ry, my*), phoA, supE44, L\, thi-1, gyrA96, relA1] dugc nudi cdy & 37°C trong mdi trudng Luria-
Bertani (LB) (1% tryptone (Difco, Mich, USA), 0,5% yeast extract (Difco) va 1% NaCl) cé b8 sung
100pg/ml ampicillin khi can, duge ding 1am t€ bao chi dé nhan bdn plasmid [4]. Plasmid dudc sit
dung ciing vdi chiing chi trén 13 pBluescript II KS (+) (Amersham Biosciences) c6 kich thudc 2961bp.

Tdch chiét DNA bj gen. Qui trinh chudn sit dung proteinase K va phenol/chloroform ciia Blin
N. Stafford D. W. (1976) [2] dudc ding dé thu nhdn DNA 1am bdn miu nhim khio st cic cip méi.

Phudng phép tich chi€t nhanh DNA eukaryote dugc thyc hién theo phuong phédp ciia Bowtell D. D.
(1987) [3]. Chuidn bi DNA bé gen tir mdt lugng miu nhd theo phudng phdp clia Palmiter R. D. va cong
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su [8]. Bon qui trinh khdc nhau d& phin lip nhanh DNA déng vit hitu nhil theo protocol cila
Molecular Cloning (Shambrook J va Russell W. D.) [9].

Thiét Idp chuong trinh PCR dé khué:h dai DNA bén mdu. T nhitng nhiét dd bit cip khic
nhau chiing t6i da chon chuong trinh phin tng nhu sau: 5 phit- 95°C: 1 chu ki; 1 phiit - 30 gidy- 94°C,
I phiit - 58°C, 2 phiit - 72°C:1 chu ki; 30 gidy — 94°C, 45 gidy — 58°C, 1 phiit — 72°C: 30 chu ky, 10
phiit- 72°C: 1 chu ki [5], [12].

Chon cdp méi thich hop, cé dj nhay dp chinh xdc va mikc dp on dinh cao. T nhiéu cip mdi
khdc nhau (Alu2F/PlatRB, Alu2F/Alu2R, Alu2F/AlulR, PlatA/PlatB, PlatA/Alu2R, PlatA/AlulR) chiing
t6i da chon dudc cip modi PlatA/AlulR cho két qua khué&ch dai t6t nhat véi bién dd nhiét do rong.
Ti€n hanh khuéch dai doan gen ¢ va khong c6 chia doan Alu TPA véi cip mdi vita chon bing
chudng trinh PCR da chon trén. Enzyme Pfu DNA polymerase dugc ding d€ khuéch dai do c6 db tin
cdy cao va tao dau bing cho sin pham khué&ch dai [51, [6].

Dot-Blot. Liy cic sin phim DNA khudn va sdn phim PCR tir cdc khuon e Gl Cap taui
PlatA/AluIR dem thyc hién Dot Blot véi miu dod 12 sin phdm khu&ch dai tir cip mdi PlatA/AlulR tir
khuén ddng hop lin dudc tinh ch& qua gel agarose. Chuyén cdc sin phdm DNA trén 1én mang lai

béing hé théng Dot-Blot, cho lai qua dém trong buffer lai ¢6 chifa mu dd, cho hién phim nh& bd Kit
ECL.

Thiét k& plasmid pB-Alu-TPA (+) va pB-Alu-TPA (-). Doan gen ¢4 sy hién dién ciia nhan t6
Alu hodc khong 6 nhan t6 Alu duge khu€ch dai nhdy Pfu DNA polymerase dudc dong héa vao plasmid
pBluescript IT KS (+) tai vi tri Smal nhd enzym Ty DNA ligase, tao thinh plasmid t4i t8 hdp cé ky
hiéu pB-Alu-TPA (+) va pB-Alu-TPA(-).

Phuong phdp dign bién nap. Plasmid dugc dién bi€n nap vao E. coli DHSa vdi dién dung 25pF,
hiéu di€n th& 2,5kV, dién trd 2009 trong dung tich 50pl. T€ bao dugc hoat héa trong 1ml moi trudng
SOC (tryptone 2%, yeast extract 0,5%, glucose 0,36%, NaCl 0,05%, KCI 0,0186%, MgCl, 0,095%),
nudi cdy ldc & 37°C trong 30 phiit. Huyén phi t& bio dudc trdi 1én méi trudng LB c6 Ampicillin nng
dd 100pg/ml va X-gal, i 37°C trong 14 gid.

Sang lpc thé bién ngp. Thé bién nap dudc sing loc dva trén méi trudng LB c6 bd sung
ampicillin 100pg/ml va X-gal, chon nhitng khudn lac ¢6 miu tring. Tiép tuc kiém tra lai bing phudng
phdp PCR khuén lac v8i cip mdi PlatA/2R. Chuong trinh phdn ¥ng nhu sau: 5 phiit- 95°C: 1 chu ki; 1
phiit- 94°C, 45 gidy- 55°C, 1 phiit- 72°C: 30 chu ki; 5 phiit 72°C. Chon dudc ddng mang vector tdi t3
hgp dugc ky hiéu 1a pB-Alu-TPA (+) va pB-Alu-TPA (-). Hai vector ndy ti€p tuc dugc ki€m chitng
bing cdt han ch& bdi 2 enzym BamHI va EcoRl.

Gidi trinh ty so sdnh va phén tich. Plasmid dugc kiém tra & trén dudc dem gidi trinh ty viing c6
doan chén theo phudng phdp Sanger s dung dideoxynucleotide véi cip mdi dugc si dung 1a T3/T7
trén thi€t bi gidi trinh tv ALF Express II (Amersham Biosciences). Trinh tu thu nhdn dudc so sdnh véi
trinh ty 1y thuy&t da dugc xdc dinh trén genbank biing chuong trinh Jellyfish [3], [5], [10].

KET QUA VA BIEN LUAN

Chon cdp moi t6i uu. DNA dudc chiét tich tit dich siic miéng theo qui trinh chudn skt dung
phenol/chloroform d€ tinh sach DNA diing 1am khudn d€ khio sit cdc cip mdi nhim khué&ch dai doan
Alu-TPA. Phudng phap nay cho phép thu nhin DNA ¢6 do tinh sach cao thich hdp cho viéc khio sat
cdc cip mdi khdc nhau. Miu DNA dudgc chon dé khio sat trong thi nghiém nay 12 miu Alu-TPA (+/-).

Doan gen chita Alu-TPA trong DNA khuén tif dich siic miéng dugc khu&ch dai bing PCR véi
mdt 56 cip mdi khdc nhau c6 kha ning bit cip dic hidu véi gen chita Alu-TPA duge néu & phin vat
liu- phuong phdp. Tir cdc k€t qud khio sit cdc didu kién ciia phan ing PCR, chiing t6i da chon cip
moi PlatA/AlulR vi ching cho k&t qua 1 ring nht véi bién d6 nhiét do tuong d6i rong (khodng tir
56°C — 59°C) va da chon diéu kién phin tng vdi nhiét d6 bdt cip thich hgp d€ sin phdm khuéch dai
15 va dic hiéu nhat 1a 58°C.
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K&t qua phan ng PCR tif cdc cip moi khdc nhau da dudc chay trong clung mot diéu kién vdi
nhiét d6 bit cap 58°C . Cip mdi PlatA/AlulR da dugc chon vi ching cho k&t qua rd nhat.

Khdo sdt néng dé méi. Cap mdi PlatA/AlulR dugc diung cho phdn ting PCR & nam ndng do moi
0,1 pM; 0,2 pM; 0,4 pM; 0,6 pM; 0,8 pM. Thi'y néng d6 mdi ti¥ 0,2 — 0,8 pM déu cho k&t qué t6t.
Chiing t6i chon ndng d6 mdi 0,4 pM.

Khdo sdt ndng dp Mg, Chon bén ndng dd Mg 1dn lugt 12 2mM; 4mM; SmM; 8mM cho céip

mdi trén véi ndng dd 141 0,4uM va nhiét do 58°C, k&€t qui cho thi'y sin phim khué&ch dai déu t6t hau
hé&t & cdc ndng dd Mg™* dugc khdo sit.

Chon phuong phdp tdch chiét DNA don gidn. DNA da dugc chiét tdch theo 6 qui trinh khidc
nhau nhu dd néu trong phdn vat liéu va phuong phdp. Tir cdc két qud thuc nghiém dé qui trinh don
gidn dé€ téch chi&t duge DNA khuén cho phin ing PCR phat hién nhan t6 Alu-TPA dudc hinh thanh
nhu So'dé 1.

Cdc kiéu hinh khdc nhau ciia nhan 16" Alu. Dt‘mg phudng phdp PCR dé khué&ch dai doan gen co
chita hay khong c6 chita nhdn t8 Alu-TPA vdi cip mdi PlatA/AlulR theo chudng trinh ma ching t6i da
thiét 1ap trén 10 mdu DNA ngau nhién. K&t qué dién di trén gel agarose 2% (Hinh I). Nhan & Alu-
TPA trong DNA bd gen mdi ngudi s& phdi 1a mot trong 3 dang sau: ¢6 chifa nhin t& Alu-TPA trén hai
nhi&m sic thé (+/+: ddng hgp tdi), khong chita nhdn t8 Alu-TPA trén ci 2 nhiém sdc thé (-/-: déng
hgp lan), c¢6 chita nhan (6 Alu-TPA trén 1 nhiém sic thé va nhi&m sic thé con lai khdng chita (+/-: di
hdp). Nhu vy sdn phdm khu&ch dai bao gom nhifng dang sau; sdn phim khuéch dai c6 chifa nhan &
Alu-TPA c6 kich thudc 534bp (+/+) (Hinh 1, Giéng 3, 6, 11), sén phdm khuéch dai khéng chita nhin t&
Alu-TPA c6 kich thudc 234bp (-/-) (Hinh 1, Giéng 2, 4, 10) va sdn phdm c6 ciing lic hai dang trén (+/-
) (Hinh 1, Giéng 5,7, 8, 9).

Kiém tra doan Alu-TPA dugc khuéch dgi. D€ ki€m tra sdn phdim khuéch dai c6 phdi 14 doan
DNA ciia gen TPA hay khong, phu’dng phip PCR 8 va lai Dot-Blot dugc sl dung dé kiém tra sén
phdm khu&ch dai. Bing PCR 18, do mdi Alu2F nim trong viing khuéch dai cla cap mdi PlatA/AlulR,
nén mdi Alu2F duge chon dé kiém chufng sdn phdm khuéch dai cliing v6i AlulR. L4y sin phdm PCR
clia cip moi PlatA/AlulR trén cdc miu DNA déng trdi (+/+) va déng lan (-/-) 1Am khudn dé chay
PCR véi cip mdi Alu2F/AlulR. K&t qua (Hinh 2) cho thdy & gi€ng 3 va gi€ng 4 cho hai vach kich
thudc l26bp va 426bp nhu dy dodn. K&t qua nay cho phép k&t ludn ring doan DNA dugc khuéch dai
tir cip mdi PlatA/AlulR c6 ngudn gbc tit gen TPA. Bing Dot Blot, 18y sin phim PCR ciia cdp mdi
PlatA/AlulR ti€p tuc thuc hién Dot-Blot véi mau do 1 sdn phdm khu&ch dai tir cip mdi PlatA/AlulR
(tir khudn -/-) dudc tinh ch& qua gel agarose. K&t qua cho thay trong trudng hgp dbi chitng 4m khong
¢6 vach lai, trong khi d6 & cdc gi€ng 1A, 1B va IClaicé xudt hién vach lai, diéu d6 ching 18 miu dd
di lai v6i DNA bd gen ngudi trong ca ba trudng hdp (Hinh 3).

Hinh 1. Sdn phdm khuéch dai véi cdc dang kiéu hinh khdc nhau
1, Thang DNA 100bp; 2, 5, 10, Cdc mdu cho két qud dong hop trji; 4, 6, 7, 8, Cdc mdu cho két
qud di hop; 3, 9, Cdc miu cho két qud dong hop ldn.
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Sd dd 1. Qui trinh tdch chi€t DNA bd gen va phat hién nhan t8 Alu-TPA

Dong héa dogn gen c6 mang va khong cé6 mang nhén t6° Alu-TPA. Nhim tao ra mot d&i ching
duong n dinh cho qui trinh phdt hién nhan (8 Alu-TPA, ching t6i ti€n hanh ddng héa cdc doan gen c6
va khdng c6 mang nhén t8 Alu-TPA vao plasmid pBluescript II KS (+). Nhitng khu4n lac mau tr5gg
trén mdi trudng LB c6 chita ampicillin va X-gal goi 12 khudn lac dy tuyé&n, cic khudn lac du tuyén
ndy dugc ki€m tra lai bing PCR khudn lac bdi cip mdi PlatA/AlulR, chon nhitng khufn lac cho k&t
qud PCR (+) (Hinh 4, Giéng 2, 4). Plasmid tif cdc ddong ndy dudc ti€p tuc kiém tra bing phan tng cit,
chon dong mang plasmid cho k&t qua cdt 2 vach nhu trén (Hinh 4, Giéng 3, 5).
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Hinh 2. Sin phdm PCR 6 ciia hai sdn phdm  Hinh 3. Két qud lai kiém tra cdc sdn phdm

PCR dugc khuéch dai tie hai khuén khdce khuéch dai bing cdp moi PlatA/Alul R

nhau. 1A, DNA khuén bg gen (+/+)

1, Thang 100bp; 2, Sin phdm PCR tit DNA 1B, DNA bj gen (-/-)

khudn (-/-); 3, Scin phdm PCR 16 tix khudn 1C, DNA b{ gen (+/-)

ciia mdu & giéng 2; 4, Sdn phdm PCR tit 1D, DNA b$ gen tém si

DNA khuén (+/+); 5, Sdn phdm PCR 16 tir 2A, Sdn phdm PCR tit khuén DNA (+/+)

khudn ciia mdu & giéng 4. 2B, Sdn phdm PCR tit khuén DNA (-/-)
2C, Sdn phdm PCR tit khuén DNA (+/-)

5 6 2D, DNA khudn tém su.

~Fasabp  Hinh 4. Két qud chon loc dong E. coli
ik DH5a mang plasmid pB-Alu-TPA(+) va

pB-Alu-TPA(-) bing PCR khudn lgc va

cdt han ché.

1, Thang DNA 1Kb

2, 4, Scin phdim PCR khudn lac (+) vdi

cdp méi PlatA/Alul R

3, 5, Plasmid tix khudn lac du tuyén cdt

béng BamHI va EcoRI

6, Sdn phdm cdt bang BamHI va EcoRI

ciia plasmid pBluescript Il KS (+)

D&i véi khudn lac c6 chita plasmid pB-Alu-TPA (-) thi sin phm PCR khudn lac véi cip moi
PlatA/AlulR c6 kich thuéc 234bp (Hinh 4, Giéng 2). Va sén phdm cdt cho 2 vach 234bp (gen Alu-TPA
(-)) va 2961bp (plasmid pBluescript IL KS (+)) (Hinh 4, Giéng 3). Vay khudn lac ndy c6 chia plasmid
pB-Alu-TPA (-).

D&i v6i khun lac c6 chifa plasmid pB-Alu-TPA(+) thi sin ph&m PCR khu#n lac véi cip moi
PlatA/AlulR cho vach c6 kich thuéc 534bp (Hinh 4, Giéng 4). Va sén phim cdt cho 2 vach 534bp

(gen Alu-TPA (+)) va 2961bp (plasmid pBluescript I KS (+)) (Hinh 4, Giéng 5). Viy khuin lac ndy c6
chita plasmid pB-Alu-TPA (+).

K&t qud gidi trinh gen Alu-TPA cho thd'y trinh tv gen Alu-TPA c6 chita nhén t8 Alu [Alu-TPA(+))
(Hinh 5A) va khong chifa nhan t6 Alu [Alu-TPA(+)] (Hinh 5B) trén gen ngudi kha tudng ddng doi véi
trinh tu 1y thuy&t trén GenBank ngoai trit mdt vai vi tri ¢6 sy sai khdc khong ddng ké.

Chung t5i da thi€t 1ap mdt quy trinh tich chi&t don gidn DNA ngudi tit dich sic migng, khio st
céc cip mdi khic nhau ding dé khu&ch dai doan DNA Alu-TPA, chon cap mdi thich hgp nhat cho
phdn @ng PCR. Ngoai ra doan gen Alu-TPA c6 hodc khong c6 doan chén Alu ciing dudc dong héa vao
plasmid pBluescnpt II KS (+) tao thanh plasmld téi t8 hop pB-Alu-TPA(+) va pB-Alu-

PO
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TPA(-). Nhitng dong t&€ bio c¢é chia vector tii t§ hdp nay dudc st dung 1am d&i chitng cho quy trinh
phdt hién nhin t6 Alu trén ngudi ma chiing t6i di thiét lap trong pham vi nghién citu nay [11, [2], [4],
[10].

Nhu viy chiing t8i da hoan t4t qui trinh ph4t hién nhin t8 Alu-TPA & ngudi bao gdm céc budc ti
14y mau d&€n quan st k&t qua. Qui trinh da dudc lap lai trén 30 1dn. Bén canh viéc chon loc céc cip
mdi, chon loc qui trinh chi€t tich DNA bd gen va khdo sit diéu kién t&i wu cho phdn #ng PCR. Péng
thdi ching i cling da thi€t k& cdc plasmid khong chita nhén t6 Alu pB-Alu-TPA (-) va plasmid c6
chifa nhan & Alu pB-Alu-TPA (+) nhim 1am d&i chitng trong cdc qui trinh phat hién nhan 5 Alu.

u
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Hinh 5. So sdnh sy tuong déng giita trinh ty gen Alu-TPA(-) va Alu-
TPA(-) vdi trinh tu Iy thuyét trén Genbank.

Cidc két qud nay con tao cd sd cho nhitng muc dich nghién cifu siu hon hodc 4p dung thuc tién
nhu chdn dodn y hoc, x4c dinh ki€u di truyén trong cliing mot quin thé hoic gita cic quan thé hoic
gilta cdc viing dia li khdc nhau, x4c dinh md&i quan hé cha con... [9].

ESTABLISHMENT OF PROCEDURE FOR DETECTION OF THE ALU
ELEMENT IN HUMAN BY PCR

Phan Thi Phuong Trang, Tran Thanh Phong, Nguyen Duc Hoang, Tran Linh Thuoc
University of Natural Sciences, Vietnam National University — HoChiMinh City, Vietnam

ABSTRACT: We designed pairs of primers to amplify Alu element at PLAT (plasminogen
activator) locus between the exon 8 and 9 on VII human chromosome by PCR (Polimerase Chain
Reaction). The specificity of the pairs of primers were investigated to select the optimum pair of
primers for detecting the Alu DNA segment. A simple procedure was established exprimentally to
extract DNA genome from mouthwash to be used as template for the amplification of Alu DNA segment
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with designed primers. The PCR products were successfully cloned into pBluescript Il KS to be used as
control in the estublished procedure. We designed a Kit to practice PCR technique for training students
at educational institutions.
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