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Nghién ctru phat hién dét bién gen K-R . bang ky thuat REMS -
PCR dé sang loc, chan doan s&m mét sé ung thw dwéng tiéu
hoa
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TOM TAT

Ap dung k§ thuat REMS-PCR, mét phwong phap nhan gen déc biét cho phép nhan chon loc cac
doan gen bi d6t bién ma khéng nhan cac doan gen binh thuéng nhé vai trd clia enzym gidi han,
nham phat hién dét bién gen K-Ras trong huyét twong ctia mét sé bénh nhan (BN) ung thw duwdng
tiéu héa (UTDTH). Qua phan tich, phat hién 4/10 mau cé dét bién gen K-Ras & vj tri codon 12. Két
qué nay gitp ng dung k¥ thuat REMS-PCR dé sang loc, chdn doan sém, phuc vu tién lwong diéu tri
BN UTDTH thdng qua xét nghiém mau ngoai vi.

* T khoa: Ung thu dwdng tiéu hoa; Ky thuat REMS-PCR; Dét bién gen K-Ras.

Detection K-Ras Mutations by using REMS - PCR assay in
order to screening and early diagnosing some Gastrointestinal
cancers

SUMMARY

Applying REMS-PCR (restriction endonuclease-mediated selective PCR), a technique to selectively
amplify mutation sequences by restriction enzymes, aim to detect K-Ras mution in plasmas of some
gastrointestinal malignancy patients. The results show that, mutations in codon 12 of K-ras gen
were detected in 4 (40%) of the fresh gastrointestinal cancers. We concluded that restriction
endonuclease-mediated selective PCR) is a sensitive, rapid, and robust assay for the detection of
point mutations in sample bloods.

* Key words: Gastrointestinal cancer; REMS-PCR assay; K-ras mutation.
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Nhiéu két qua nghién ctru cho thy ung thw 1a mot bénh ly vé gen, do mét sy diéu hoa
gitra gen tién ung thw va gen trc ché ung thw. Dot bién gen tién ung thw K-Ras xuét hién
thwdng xuyén & nguoi, dac biét 1a UTDTH va hay gap nhat & ung thw tuy (75 - 95%), ung
thw dai trang (24%), ung thu da day [5]. Hién nay, viéc chan doan ung thw con gap nhiéu
khoé khan, két qua diéu tri con nhiéu han ché vi hau hét khéi ung thw thworng dwoc phat hién
& giai doan mudn, co xam I4n va di c&n, nén it hodc khoéng con kha nang diéu tri [1].

Nhirng thanh twu trong nghién ciu y hoc phan t& da mé ra kha nang mai trong chan
doan s&m ung thw, trong dé cé phwong phap REMS-PCR. Bay la mét phwong phap nhan gen
dac biét, cho phép nhan chon loc cac doan gen bi dot bién ma khéng nhan doan gen binh
thwdng nhd vai trd cia enzym giéi han. Do vay, c6 thé sir dung dé phat hién lwong ADN dét
bién rat nhé cta khdi ung thw lwu hanh trong mau ngoai vi, lam nén tdng chan doan sém ung
thw [9, 10].

O nuwdc ta, chua c6 mot cong trinh ndo nghién ctru vé linh ve nay. Xuét phat tir thuc té
d6, ching t6i thwe hién dé tai nham:

- Xay dung quy trinh REMS-PCR phat hién dét bién gen K-Ras.

- Buwéc dau xéac dinh ty 16 dét bién gen K-Ras trong huyét tvong nhdm phuc vu va sang
loc chan doan sém mot sé UTDTH.

DOI TUQONG VA PHUONG PHAP NGHIEN CU'U

1. Béi twong nghién clru.

10 BN dwoc chan doan xac dinh |1a ung thuw bang mé bénh hoc tai Khoa B2, Bénh vién
103, trong d6 4 BN ung thw da day, 3 BN ung thw gan, 3 BN ung thw dai trang. Lwa chon tach
riéng mau mau cta BN thanh 2 phan huyét twong (nhdm nghién ctru) va té bao (chirng am).

2. Phwong phap nghién curu.

* Hoéa chat nghién cteu:

- Héa chét tach ADN: proteinase K, phenol: chloroform, Tris HCI.

- Hoa chét phan &ng REMS-PCR: DTT, dTNP 10 Mm, MgCI2 10 mM, Taq, BstNI.

- Hoa chét dién di: agarose, TBE 0,5X, ladder, ethilium bromid.

- Hoa chét doc trinh tw gen: EDTA 125 mM, Hi-Di™ formamide, POP7.

* Phuwong tién nghién ciru:

T lanh sau (Continental Scientific, My), may ly tam lanh (Hettich, D), hé théng nhan gen
PCR (Bio-Rad, My), may chup anh gen Chemidoc XRP (Bio-Rad, My), may dién di Powerpac
(Bio-Rad, My), may c6 chan khéng loai bd dung moi Speed Vac (Thermo electron, M), may
quang phd t& ngoai Nanodrop 1100 (Nanodrop, My), may doc trinh tw gen tw déng ABI
3130xI (ABI, My)...

* Phuwong phap nghién ciru:

- Phuong phap tach chiét ADN ttr huyét twong sir dung phenol: chloroform: isoamylalcohoh
(25:24:1):
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+ LAy 200 pl mau cho vao eppendoff, thém vao 1.000 pl PBS 1X, Vortex 15 - 30 giay va ly
tam 5.000 vong/phut trong 2 phut. Hut bé phan dich phia trén cung va lam I&p lai quéa trinh
nay cho dén khi I&¢p dich cé mau hdng nhat.

+ Thém 500 pl lysis buffer, 5 pl proteinkinase. Tron bang pipet rdi Vortex 15 - 30 gidy. Lwu trong
bé &n nhiét 56°C/550 vong tir 10 - 12 gi.

+ Thém 500 pl phenol: chloroform: isonamylalcohol ty 1& 25:24:1. Lat nhe 10 - 20 lan ly
tdm 14.000/2 phut. Lay dich trong phia trén sang typ sach khac. Lam lai buéc trén. Lay 400
ul dich phia trén.

+ Thém tiép 800 pl cdn 100°, I4c 10 1&n, ly tam 14.000 vong/phut & 4°C trong 10 phut. B
dich trong, gity lai phan tha & day typ. Thém vao 1.000 ul cén 70° (khéng lac) ly tam 14.000
vong/phut trong 2 phut & 4°C.

+ B6 phan dich, gitr lai phan tda, Speed Vac 43°C trong 15 phit.

+ Thém 50 pl nwédc ct, tron déu.

+ Po do tinh sach va n6ng dd ADN thu dugc trén may Nano-drop.

* Phuong phap REMS-PCR:

Sau khi tach chiét dwoc ADN dam bao vé néng d6 va do tinh sach, tién hanh phan (ng
REMS-PCR.

- Chuan bi héa chét va thiét bji may méc can thiét.

- Chuan bi hdn hop phan ’ng REMS-PCR.

- Cho hén hop trén vao hé thdng may PCR theo chu trinh d cai d&t sén.

* Phuong phép doc trinh tw gen dé phat hién dét bién gen K-Ras:

Doan gen quan tdm dugc xac dinh trinh tw trén may tw déng ABI PRISM® 3130xI Avant
Genetic Analyzer bang cach s dung bd hdéa chat BigDye® Terminator v3. 1 Cycle
Sequencing.

Doc trinh tw thanh phan cta phan ¢ng PCR gdm: 3,2 pM mdi 3K32, 200 ng ADN san
phadm clia REMS-PCR, BigDye, d&ém twong (rng trong téng thé tich 15 pl v&i chu trinh nhiét
trén may luan nhiét GenAmp® PCR System 9700 nhw sau: 96°C - 1 phut; 25 chu ky (96°C -
10 giay, 50°C - 5 giay, 60°C - 4 phut); gitr & 4°C.

Tinh sach san phdm PCR bang phwong phap tia EtOH/EDTA.

Dién di trong 6ng mao quan 36 cm x 50 um v&i polymer POP-4™ clia hang ABI (M§). Xac
dinh trinh tw nucleotide ctia m&i mau vé&i mdi nguoc (3K32).

X ly sb liéu bang cac phan mém ABI PRISM® 3100-Avant data collection v1. 0 va ADN
sequencing analysis.

KET QUA NGHIEN cUU VA BAN LUAN
1. Quy trinh phat hién dét bién gen K-Ras trong huyét twong bang phwong phap
REMS-PCR.

Ham lwgng ADN trong huyét twong rat nho, t 10 - 20 ug/ml gédm ca ADN binh thudng
va ADN dét bién ctia khéi u. Khéng nhirng thé, ham lwgng ADN binh thwdng cao gép hang
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nghin 1an ADN dét bién trong huyét twong, viéc xac dinh ADN dét bién nay bang phwong
phap PCR théng thuwdng khéng cho két qua nhw mong muédn vi phan ting PCR nhan 1én ca
doan ADN dét bién va ADN binh thuwéng. Do vay, chung t6i tién hanh quy trinh phat hién cac
alen dét bién bang phuwong phap REMS-PCR. Phwong phap nay chi cho phép nhan doan
gen dot bién ma khong nhan 1én cac doan gen binh thuéng [4].

* Chuén bi héa chat: Taq ADN polymerase 0 véi 0,26 ug khang thé Taq Starts trong chét
dém 50 mmol/l NaCl va 10 mmol/l TrisHCI PH = 7. Sau dé trdn v&i enzym gi¢i han BstNI
trong 15 phut & nhiét d6 phong.

* L&y méu va xt ly mau:

L4y 5 ml mau ngoai vi ctia BN da dwoc chan doan UTDTH vao typ chéng dong EDTA va
tién hanh quy trinh x& ly trong 2 gio.

- LAc nhe mau mau 8 lan.

- Ly tam 3.000 vong/phut & nhiét d6 phong trong 20 phut.

- Sau d6 dung pipet hut riéng 16p huyét twong va I6p té bao (bao quan & -80°C néu chwa
tach dwoc ngay).

* Téch chiét ADN:

Téach chiét ADN t&» huyét twong bang phwong phéap st dung phenol-choloroform, day la
mot phwong phap thu dwoc ham lwong va chat lwong ADN tét nhét.

Ham lwong ADN huyét twong tr 10 - 20 pg/ml, ham lwong ADN té bao tir 50 - 200
pg/ml, d tinh sach tir 1,8 - 2,1.

* Phuong phdp REMS-PCR: day 1a phuong phap két hop gitra enzym gidi han va PCR
thwdng.

* Lwa chon enzym gidi han:

Da sb cac enzym gi¢i han déu hoat dong t6t nhat & mot diéu kién nhat dinh theo khuyén
cdo clia nha san xuéat. Chung t6i lwa chon enzym BstNI |4 loai c6 khad ndng chiu nhiét trong
subt chu trinh phadn '’ng REMS-PCR. Enzym nay hoat déng trong méi trwdng: pH = 8,3 (50
mmol/l TrisHCI, 200 mmol/l NaCl ), 4 mmol/l Mg®*, 1 mmol/l DTT. BstNI gitr dwoc hoat tinh
déy dd sau 15 chu ky luan nhiét va cé hoat tinh trung binh sau 30 chu ky luan nhiét. Theo
Caroline va CS (2000), enzym BstNI ciing cho két qua twong tw trong didu kién méi trwong:
dém Stoffel va 10 mmol/l Mg®* hay dung dich c6 chtvra 50 mmol/l NaCl, 10 mmol/l TrisHCI va
10 mmol MgCl,, cling nhw cac dung dich dém khac [3].

* [ tra chon moi:

Khi c6 mat enzym gi&i han BstNI ngan chan sy khuéch dai cla gen K-Ras binh thwdng.
DPong thdi tang cwong sw khuéch dai clia gen K-Ras c6 d6t bién (do dot bién 1am mét vang
gi¢i han ctia enzym BstNI). O thi nghiém nay, ching t6i st dung 3 cdp mdi:

+ Cap mdi chan doan 5BKIT va 3K32:
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5BKIT 5-TAT AAACTT GTG GTAGTT GGA CCT
3K32 5’-CGT CCA CAA AAT GAT TCT GA

Céap mdi nay cho phép khuéch dai 1 doan gen c6 kich thwdc 80 nu & exon 1 cla gen K-
Ras. Sy c6 mét clia san pham nay trong phan (rng PCR chirng té c6 dot bién.

+ C&p moi chirng la 5BK38 va 3K39:
5BK38 5-GTA CAC ATG AAGCCATCG TAT A
3K39 5-CCACTT GTACTA GTATGC CTT AAG

Cho phép khuéch dai mot doan AND c6 kich thwéc 214 nu & exon 4b clia gen K-
Ras (doan nay khéng ch*a viing nhan biét ciia enzym BstNI) cac san phdm nay cé mat
chirng té phan trng PCR hoat déng binh thwong.

+ Cap moi chirng enzym 5BK36 va 3K37:

5BK36 5-CTA GAA CAG TAG ACACAAACC A
3K37 5-GAT TTT GCA GAAAAC AGATC

Cho phép khuéch dai 1 doan ADN c6 kich thuwéc 130 nu & exon 3 cla gen K-Ras. San
pham 130 bp chi tim thay khi enzym BstNI mét hoat tinh.

Sau khi Iva chgn enzym gi¢i han va cac cap mdi, tién hanh phan irng REMS-PCR.

H&n hop phan ng bao gdm:

THANH PHAN PHAN UNG LU%%G

- ADN 0,6 ng
- Mbi chan doan (5BKIT va K32) | 40 pmol
- Mdi chirng enzym (5BK36 va

BK37) 2 pmol
- MGi chirng PCR (5BK38 va 3K39) | 20 pmol
- DTT (Dithiothreitol) 1 mmol/l
- dNTPs 50 pmol/l
- Mg 4 mmol /|
- Taq AND polymerase da dwoc

0 trwée 3U
- BstNI 40 U
- Bém PCR (50 mmol/l Tris HCI

va 100 mmol/l NaCl; pH = 8,3) 50 ul

Dat hén hop nay trong may luan nhiét vdi chu trinh sau:

CHU KY NHIET BO THOI GIAN
1 94°C 2 phat
30 58°C 60 giay
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92°C 20 giay

1 40C )
Trwéce khi thwe hién phan ('ng REMS-PCR, chung t6i thwc hién phan (rng PCR théng
thweng 30 chu ky véi hén hop nhw trén nhwng khéng cé enzym BstNI.

L4y 5 pl mdi mau phan ¢ng dwoc dién di trén agarose 2%, nhuém bang ethidium bromid 10
mg/ml trong 10 phut, sau d6 rira sach mau chup anh va quan sat trén may BIO - RAD.

2. Két qua dién di trén agarose 2%.

O nhém nghién ctru thay:

- Xuét hién san pham co6 kich thuwéc khodng 214 bp & cac mau, chirng té phan trng PCR
hoat dong tot.

- Khéng thay xuét hién sadn phdm cé kich thuwéc khodng 130 bp, chirng t enzym BstNI
gitr hoat tinh trong subt chu trinh nhiét ctia phan &ng PCR va trc ché sw nhan 1én cla tat ca
cac doan co chira vung nhan biét b&i BstNI.
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Hinh 1: Anh dién di cac mau & nhém nghién clru.

4/10 mAu xuét hién san phadm cé kich thwéc khoang 80 bp. Chirng té, 4/10 mau dot bién
gen K-Ras (1 mau ung thw dai trang, 2 mau bénh ung thw gan, 1 mau ung thw dai trang) va
két qua nay phu hop véi Mao L, Hruban RH va CS (1994) [8] d& cong bb khoang 20 - 40% dot
bién gen K-Ras tim thay trong khdi u clia nguoi. BstNI hoat ddng tét, né khéng nhan ra ving
gi&i han trén gen dot bién va khong cét gen nay, lam cho gen dot bién dwoc nhan Ién trong
khi né trc ché sw nhan 1&n cla gen binh thudng. Theo nghién ctru cha Caroline va CS (2000):
gitra dong té bao binh thuwérng K652 va dong té bao Calu 1 (c6 chira dot bién & codon 12 cua
gen K-Ras), phan (’ng REMS-PCR phét hién thay doan ADN clia Calu 1 v&i ty & Calu 1: K562
lan lwot 14 1/10, 1/100, 1/1.000, nhung khéng thdy & nhitng mau K652 don thuan. Diéu nay
¢6 nghia, phdn (’ng REMS-PCR c6 thé phat hién dot bién gen K-Ras v&i ham lwong rat nhé
lwu hanh trong huyét twong ctia BN ung thw [3].
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DPdng thdi, ching téi tién hanh quy trinh nhw trén déi véi nhém ching: hinh &nh dién di
cho thay, tt c& mau khong xuét hién san pham cé kich thwéc khodng 80 bp va 130 bp va

dé&u xuét hién san phdm khoang 214 bp.

g
g
2

Hinh 2; Aljh dién di cac még ) & nhom chtrng am.

Nhw vay, co thé noi ADN doét bién tim thay & huyét twong cia mot s6 BN UTDTH ¢o
ngudn gbc tir khéi ung thw chir khéng phai do t& bao mau sinh ra. Diéu nay phu hop voi
nhiéu céng bd trwdc day clia mét sb tac gia vé lwu hanh ADN cla khdi u trong huyét twong
BN.

Két qua nay cho thay hé théng REMS-PCR két hop cap mbi dé khuéch dai c& doan chan
doan va doan chirng, cho phép phén tich trang thai codon mét cach ré rang. Hé théng st
dung 2 chirng, trong d6, kiém tra chirc ndng ctia ADN polymerase (chirng PCR) va enzym
gi¢i han (chirng RE). Cac méi chirng PCR ¢é kich thwéc 214 bp khéng chira viing giéi han,
sy xuét hién cta san pham nay cho phép phan trng PCR hoat dong hiéu qua, sy bién méat
clia né cho thay cé thé 1a &m tinh gid. San pham nay c6 kich thuéc 16n nhét trong ca 3 doan,
vi doan dai hon sé cho dd nhay cao hon va cé thé 1am chirng cho tat ca cac diéu kién PCR.

Doan chirng 130 bp ludn chira vung gi¢i han. San phdm PCR nay xuét hién cho thay kha
nang bi dwong tinh gia vi mdi chirng RE chi nhan I1&n khi hoat tinh ctia RE khéng dam bao.
Trén két qua dién di, khéng mau nao xuét hién san phdm cé kich thwéc 130 bp va cac san
phadm cé déng thoi kich thwéc 80 bp, 130 bp. Nhw vay, két qua cla ching t6i thu duoc 1a
dang tin cay.

Phan &ng REMS-PCR da phat hién duoc dot bién ciia gen K-Ras trong bénh phdm cla
mot s6 BN UTDTH dé lam co s& cé thé &ng dung phan (rng REMS- PCR phat hién, chan
doan sém mot sé6 UTDTH.

3. Két qua doc trinh tw gen.

Sau khi dién di phat hién dwoc 4 mau san pham cé kich thwéc khodng 80 bp. D& khang
dinh chac chan do la mau dot bién, chung téi tién hanh doc trinh tw gen trén may tw déng
ABI PRISM® 3130xI Avant Genetic Analyzer.

Két qua nhw sau: cd 4 mau déu xuét hién dot bién & vi tri codon 12 ctia gen K-Ras. Trong
do, 1 dot bién GGT chuyén thanh GT (Kp5), 2 dot bién GGT chuyén thanh GAT (Kp1, Kp4), 1
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dot bién GGT chuyén thanh AGT (Kp3). Nhw vay, cé thé khang dinh, sé&n phdm c¢6 kich thuwéc 80
bp la s&n phadm dot bién va nhirng dét bién nay xuét hién & codon 12 ctia gen K-Ras.

c < T [} ] T 3 G c
=

Gen dot bién (GT)

Gen binh thuong (GGT)

Song song v&i doc trinh tw gen cla 4 gen dét bién, chung tdi cling doc trinh tw gen cla 6
mau con lai va két qua khéng c6 mau nao xuét hién dot bién gen K-Ras. Chirng t8, két qua
phat hién dot bién gen K-Ras trén agarose 2% hoan toan phu hop véi két qué phat hién dot
bién khi doc trinh tw gen. Theo Caroline va CS (2000) phan &*rng REMS-PCR c6 d6 nhanh,
nhay, d&c hiéu cao va n dinh dé phat hién dét bién gen K-Ras trong huyét twong & cac mau
lam sang khac nhau [3].

Diéu nay phu hop véi nghién ciru cla Livathedor va CS vé ung thw dai trang 24% dot
bién xuét hién & codon 12 clia gen K-Ras. V&i ung thw tuy, ty 18 nay > 90%. Nhiéu nghién ciru
khac cho thdy K-Ras dot bién cé mat trong cac hach lympho khu tri hodc mau ngoai vi cia
BN méc bénh ung thw dai trang chi ra cac ca thé d6 hau hét co kha nang tai phat [6, 7].

KET LUAN
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1. Xay dwng dwoc quy trinh phdn ’ng REMS-PCR nham phat hién dot bién gen K- Ras
trong huyét twong ctia mot s6 BN UTDTH.

2. Qua phan tich, phat hién 4/10 mau c6 dot bién gen K-Ras & vj tri codon 12.

3. Két qua nay cho thay, cé kha néng trng dung phan irng REMS-PCR dé sang loc, chan
doan sém, phuc vu tién lwong diéu tri BN UTDTH théng qua xét nghiém mau ngoai vi véi gia
thanh thép, it nguy co ngoai nhiém va phu hop khi st dung tai cac labd xét nghiém thwéng
quy.

4. Pé tang thém do tin cay cha ky thuat REMS-PCR, can tién hanh nghién ctu voi sb
lwong mau Ién hon nham xac dinh tAn suat xuat hién dot bién gen K-Ras & tirng loai ung
thw cu thé, cling nhw trong cac giai doan bénh khac nhau.
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