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NGHIEN CUU THIET LAP KY THUAT DINH LUONG
CHUYEN GENE BCR-ABL UNG DUNG PIEU TR
BENH UNG THU BACH CAU TUY MAN

Ng6 Tdt Trung!, Phan Quéc Hoan', L& Hau Song!

TOM TAT

Dt van dé: Diéu trj dich la xu thé dang duwoc tmg dung rong réi trong bénh bach cau tiy man. Bé danh -
gla hiéu qué diéu trj dich chung ta cén c6 c4c phuwong tién chuyén biét.

Muyc tiéu: Xay dung quy trinh xét nghiém xéac dinh va dinh lwong ty 1é bat cap gene BCR-ABL/ABL dé
phuc vu:theo doi két qué diéu tr]. :

Vét liéu va phwong phap: Céac dong té bao K562, BV-173, HL 60, Hela S3 duwoc nuéi cdy trong céc
didu kién chudn, sau dé pha tron voi ty 1é khéc nhau. RNA téng sé durgc tach chiét, sau d6 téng hop thanh
cDNA va dinh lwong bdng Real Time PCR theo nguyén ly Cybr Green.

Két qua: O mirc do RNA cé thé phat hién gene mang dot bién BCR-ABL ¢ty Ie 0,1%. O mwc dé té bao
d6 nhay phét hién la 1 té bao mang nhiém séc thé Philadelphia/10° té bao. binh thu'orng Dwong chuén dé
d4nh gié c6 tinh én dinh cao voi hé sé twong quan la 0,9999. _

Két luan: Quy trinh dinh luvgng ty 16 bét chéo nhiém séc thé s6 9 va 22 (Ph/ladelph/a) 6 mwc do te bao 1
" va mtre A6 RNA da duwoc xay dung thanh cong. :
Twr khéa: Bach céu tiy man, gen BCR-ABL, real time PCR.

ABSTRACT ;
APPLICATION OF BIOMOLECULAR METHODOLOGY IN DIAGNOSTICS AND ..
MONITORING CLINICAL OUTCOMES OF CHRONIC MYELOGENOUS LEUKEMIA (CML)
Ngo Tat Trung, Phan Quoc Hoan Le Hiiu Song

Introduction: Targeted therapy is a prevalent tendancy and widely applled for Chronlc myelogenous
leukemia (CML) patients. However, in order to evaluate the clinical outcome of the treatment, we need such
a suitable approach.

Objective: Our goal was to set-up a molecular diagnostic protocol to detect and quantify the expressron
level of BCR-ABL/ABL ratio amongst Philadelphia chromosome bearing patients (CML).

Materials and methods: Cell lines K562, BV-173, HL-60, Hela S3 were cultured by standard conditions
and mixed at various ratios. Total RNA was extracted and converted into cDNA, the BCR-ABL/ABL ratios
within the cDNA samples were quantified by tagman probe based Real Time PCR techtiques.

Results: At the RNA level, we could detect the the fusion BCR-ABL present in 0. 1% of the total biospy
RNA samples. At the cellular level, our methodo could confirm the presence of one Philadelphia chromosome
bearing cell out of 10° normal cells with Pearson correlation coefficent is 0.9999.

Conclusions: A molecular-biology-based procedure to monitor the t(9;22)- -Philadelphia chromosomal
translocation at either RNA or cell number level has been successfully established.
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I. PAT VAN PE

Mot dic diém ndi bat cia ung thu bach cu tay
man 13 sy dich chuyén bt chéo giita nhiém sic thé s6
9 va nhiém séc thé s6 22 (19;22)(q34;q11), trong qua
trinh dich chuyén bat chéo nay gene c-ABL chuyén
vi tir nhim sic thé s6 9 téi khu vuc 5.8 kb, ving
tap trung cac diém gy (major breakpoint cluster
region —BCR) clia nhiém séc thé s§ 22 hinh thanh
mét gene ghép (fusion gene) BCR-ABL. Gene ghép
ndy nim trén mot nhidm sic thé mai ngén hon véi
tén goi “nhiém séc thé philadenphia — Philadelphia
chromosome hay Ph1”.

Trong s6 9 vi tri bét chéo da biét trén nhim séc
thé Philadelphia, ngudi ta thiy thuong gip nhét 13 2
dang: b2a2 (bt ciip giita exon 2 ciia BCR va exon 2
ctia ABL) va b3a2 (bt cip gitta exon 3 ciia BCR va
exon 2 ciia ABL). Téng tin suit 2 dang nay chiém

khodng 90-95% s ca bach cu tiy man. Ngoai 2°

dang chi yéu nay, con c6 khoang 4-9% bénh nhén
ung thu bach ciu tily man mang dang bét chéo ela2
(exon 1 clia BCR bét cép véi exon2 ctia c-ABL) va
khoang 1% bénh nhan bach ciu tiiy man mang céc
dang chéo khéc.

Viéc chita trj bénh bach ciu tity man dwoc coi la c6
budc phét trién vé chat k& tir khi trén thi truong xuét
hién dwgc phim c6 tén thuong mai 1a Imatinib hay
Glivec (va cac dang cai tién cta né nhu Dasatinib,
Nilotinib) dy 13 hop chit héa hoc c6 kha ning tc
ché protein tyrosine kinase BCR-ABL gdy nén su
chét t& bao ¢6 chuong trinh (apotosis) cho cac té
bao mang BCR-ABL. Dugc phdm nay d4 dwoc chi
dinh didu tri cho cdc bénh nhan mang nhiém sic
thé Philadelphia (bao gdm ca ung thu bach ciu tiy
man - CML va ung thu bach ciu lympho cép acute
lymphoblastic leukemia-ALL mang nhiém séc thé
Philadelphia).

Trén thyc té voi phac dd didu tri 400mg imatinib
mesylate/ngay, dd c6 khoang 86% bénh nhan bach
_ cdu tily man c6 dap tng thuyén giam hoan toan &
mirc té bao hoe, twong tmg véi ty 16 BCR-ABL/
~ ABL<0,1 va thdm chi c6 mdt bd phan dang ké bénh
nhéan duoc cho 1a khéi hoan toan & mic d6 phan tir
(ty 1¢ BCR-ABL/ABL < 0,0001) [1]
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Ty 16 BCR-ABL/ABL con c6 mot tén goi khécl
12 bénh tdn dur t6i thidu (minimal residual disease-
MRD), ddy 1a chi s mé ta tryc tiép hay gin tiép
mat do t& bao ung thu mau trong co thé bénh nhan.
Trong didu trj ung thu mau ndi chung va bach cu
tiy man néi riéng chi s6 bénh tdn du tdi thiéu phan
4nh dap g diéu trj cia bénh nhan dbi véi mbi phac
dd didu tri cu thé, n6 gitp bac sy 1am sang quyét
dinh tiép tuc hay cham dut diéu tri cho timg trudng
hop bénh nhan cu thé. Hon nita bénh ton du t5i thiéu
con déng vai tro tién lugng nguy co tai phat bénh
[2-4]. Hién nay c6 nhiéu chién luoc duoc ding dé
danh gi4 bénh ton du t6i thidu cho bénh nhan bach
cAu tdy man, trong d6 phuong phép sinh hoc phén
tir dya trén phan tng chudi (PCR) cho ngudng phét
hién 5t hon ca, ddc biét thi tyc tién hanh mot xét

- nghiém dinh lwgng phén tir ty 1§ BCR-ABL/ABL

da duge chuin héa bsi huéng din do mang ludi
ung thu mau chau Au d& xuét (European leukemia
network —ELN). [5].

Dé gbp phdn theo ddi va diéu tri bénh bach cdu
tlly man tSt hon chiing t3i tién hanh nghién ctu nay
nhim x4y dung quy trinh xét nghiém dinh lugng bénh
tdn du t5i thidu qua ty 18 biéu hién BCR-ABL/ABL).

IL VAT LIEU VA PHUONG PHAPNGHIEN
cuu :

2.1. Vit li¢u: Cic dong t& bao mang nhiém
sdc thé Philadelphia chiing dwong: K562 (chronic
myeloid leukemia), BV-173 (acute lymphoblastic
leukemia); c4c dong té bao khéng mang nhidm sic
thé Philadelphia: HL-60; Hela S3. B§ kit Master-
Mix Sybr Green - AB Applied Biosystems (M¥),
mady phan tich real-time PCR (Cycler 7500 Fast-
Real-Time-PCR System, Applied Biosystems);
budng dém hdng ca“lu, mdi trudng nudi péy té bao
RPMI (invitrogen) c6 chira 10% huyét thanh bg,
100mg/ml streptamycine, 100mg/ml ampiciline;
dich tich RNA tdng sb - Trizol (invitrogene);
enzyme phién ma ngugc (reverse transcriptase)
-Fermentas- CHLB Ptc; ciac bd mdi dic hidu .
cho BCR-ABL dugc thiét ké theo huéng din cua
ELN [6].
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2.2. Phwong phap nghién ciu: Dé khing dinh
ding sw c6 mit ciia cac dang bit chéo b3/a2, b2/a2
va ela2 ching toi tién hanh nudi cac dong t& bao c6
chira nhiém sic thé Philadelphia (chronic myeloid
leukemia K562 hodc acute lymphoblastic leukemia
BV-173) va cac dong té& bao dbi ching am (t& bao
ung thu ¢b tir cung [Hela S3] hay té bao ung thu
tién tiy cp [HL60]) trong méi truong RPMI, 37°C,
5% CO,. Chét luong té bao dugc kiém tra trén kinh
hién vi pha dao Nikon Eclipse TE2000 U, sau 4 - 7
ngay, mat do t§ bao dat khoang 5-8x10° t& bao/ml,
toan bo té bao duoc thu gom va tién hanh tach chiét
toan b6 RNA téng s6. Toan bd RNA téch ra tir té
bao mang nhiém sic thé Philadelphia (K562 hoic
BV-173) dugc trdn véi toan bd RNA tdng sb cua té
bao dbi chimg am (Hela S3 hodc HL60) theo céc ty
18 100%; 10%; 1%; 0.1% va 0%. Tir d6 s& tién hanh
tdng hop cDNA bing enzyme phién ma nguqc.‘
Céc mau cDNA lai dugc ding 1am khudn cho phan

-100% K562 1% K562  0.1% K562

0%Hela 10% K562 99% Hela  99,9% Hela 0% K562
100% Hela
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Hinh 1: Hinh biéu dién duong cong tin hi¢u mé ta
sw nhdn lén cua gene BCR-ABL tzt cdf,' mdu hétz
hop mang ty 1¢ % toan ‘bé RNA téng 56 tach ghie‘t
1k 2 dong té bao bach cau tily man(K562) va té bao
doi chung dm (Hela).
3.2, X4y dyng dwong chudn d4nh gid sy c6 mit
ctia hai dang biit chéo b3/a2, b2/a (M-BCR-ABL)
Bing phwong phép hoa lodng theo ty 1€ 100%,
10%, 1%, 0,1% va 0% chang t6i thu dugc duong
chuén véi do tuwong quan RR=0,9999. Nhu vy, dua
. vao dudng chuin nay ching ta c6 thé biét chinh xé4c
ty 16 RNA mang dot bién_ gene trong lwong miu can
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ting dinh lugng st dung hdn hop phan ting thuong
mai Master-mix Sybr Green (Applied Biosystems,
M¥) véi ciip mdi dic higu cho 3 dang b3/a2, b2/a2,
ela2 da dugc khuyén céo sir dung boi ELN [6]

III. KET QUA NGHIEN CUU
3.1. P§ nhay va a9 dic hi€u ciia phwong phap
phat hién bénh tdn dw t6i thiéu & mic 3 RNA
bing ky thut tagman probe RT-PCR
Pé danh gia do nhay va d6 ddc hi¢u cia phuong
phap & mirc 49 RNA chung t6i tién hanh pha lodng -
toan by RNA cua ching duong theo cac ty 1€ 100%,
10%, 1%, 0.1% va 0%. Thi nghiém dugc tién hanh
lap lai 3 14n. Két qua cho thiy & ty 18 0,1% cling c6
thé phat hién dugc gene dot bién b3/a2 va b2/a2.
Trong khi d6 khong c6 mAu nio trong s6 3 miu RNA
tach tir té bao dbi chimg am (khong mang nhiém séc
thé Philadelphia) cho két qua duong tinh. Nhu véy,
chiing t6i xac dinh d nhay k¥ thuét (ngudng phat
hi¢n) & mic RNA 14 0,1% (Hinh 1).
0.1%KS62RNA
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Hinh 2. Hinh biéu dién dwong chudn dé xdc dinh ty
Ié RNA mang gene dot bién BCR-ABL. RR=(0.9999

danh gia (Hinh 2).
3.3. Xac dinh d¢ nhay va d¢ dic. hiéu cia
phwong phap & mirc d9 té bao ]
Trong thyc hanh 1dm sang ching ta cin tra 1oi
cau héi rdng c6 bao nhiéu té bao mang nhidm séc thé
Philadelphia trong tdng s6 bach ciu ciia bénh nhén.

Vi vay, sau khi khéng dinh dugc d9 nhay va dd dac
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K562/HL60 =0.1
K562/HL60 =0.01

K562/HL60 =0.0001

K562/HL60 =0.00001

Hinh 3: Hinh biéu dién duong cong tin hi¢u mé ta
sy nhdn Ién ciia gene BCR-ABL tir cdc mau hon hop
18 bao véi ty Ié bach cau tiy man twong g 1a 107
102, 10%; 104 10

hiéu ctia phuong phap & mirc RNA ching tdi tién
hanh xéc dinh do nhay va do dic hidu & mic d¢ té
bao. Chiing t6i da tién hanh tron 14n té bao bach chu
tiy man K562 (mang nhiém sic thé Philadelphia)
vao té bao kiém ching 4m HL60 v&i céc ty 16 10°;

102 10%; 10 105; cac mau RNA twong ung dugc .

tach chiét va téng hop cDNA lam khudn cho phan
ng dinh lvgng BCR-ABL. Két qua cho thay bang
. phuong phép nay chung t6i c6 thé phat hién duorc té
bao mang nhiém séc thé Philadelphia & mirc d() t6i
thidu 14 107, tirc 1a trong tdng s6 100 000 té bao chi
cin ¢6 1 té bao mang nhiém sic thé Philadelphia 1a
c6 thé phat hién dugc (Hinh 3). -
3.4. Xay dung dwong chuin dé dinh lwgng ty
1¢ té bao mang nhiém sic thé Philadelphia
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H nh 5 Tin hiéu huynh quang gid duac tao ra khl
do tim dang lai ghép BCR-ABL trong mdu nguoi
khoe manh bang phuong phdp qPCR sir dung Cybr
Green.
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Hinh 4: Hinh biéu dién duong chudn mé ta 1.
1é BCR-ABL trong cdc mau té bao tuong img.
RR=0,99999. '

Bing phuong bhép hoa lodng té bao theo bdi s&
10 sau d6 tach chiét RNA, tong hgp ¢cDNA va chay
Real Time PCR ching t6i thu dugc dudng chuén
v6i hé sb tuong quan RR=0,99999 (Hinh 4).

3.5. So sanh nhiét dj tan ciia sin phim nhén
gene: Do mdi (primers) dung trong chén doan ngoai
kha nang bét cip VO’l khu vuc DNA khuén dich
chiing con ¢c6 thé bat cip khong dic hiéu véi cac -
phén tir DNA khac ¢6 trong hén hop phan tng, nén
mdt khi trong hdn hop phan tng khong c6 phén tir
DNA dich, chiing ta van c6 thé quan sat duoc tin hiéu
huynh quang phét ra béi sy bét mdi khong dic hidu.
Néu xét nghiém dugc tién hanh bing Sybr Green
(khéng sir dung dau do phan tir tagman probe), tin
hiéu huynh quang phét ra khong that sy dac hi¢u

Healthly volunteer
1and 2

Positive control
BV-173 cell line

5 .om
(3

H‘ nh 6: Pho nhzet do tan chay cua cdc amplzcon
dugc tao ra trong phan umg qPCR trén khudn cDNA
chudn dwong —BV-173 va cDNA nguoi khde manh
la khdc nhau.
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cho _a?mplic‘on ma ta quan tdm, vi thé qu4 trinh lam
xét nghiém (tai cac phong xét nghiém khong du
diéu kién trién khai taqman probe) cin c6 ché do
ghi lai nhi¢t d9 tan (Melting point) ciia amplicon,
va chi khi dinh ctia amplicon trong mAu bénh pham
tring véi dinh clia amplicon chudn dwong, lic d6
méi dugc phép két luan bénh nhan dwong tinh véi
sw c6 mit ctia bit chéo M-BCR-ABL. Trong nghién
cri ndy chiing toi tién hanh trén 2 miu nguoi
khée manh chay song song v6i miu ching duong.
Két qua cho thiy néu khi nhin trén hinh biéu dién
tin hi¢u cua phan rng Real Time PCR thi ching ta
c¢6 thé nhdm 13 dwong tinh véi ngudi khoe manh
(Hinh 5). Nhung khi phan tich dya trén diém néng
chay thi chiing ta thdy ro sy khac biét giita 2 miu
chiing 4m véi mAu ching duong (Hinh 6).

IV. BAN LUAN

Bach ciu tiy man 13 mét trong nhitng bénh mau
4c tinh voi tAn sudt khong qua cao (khoang 1-2
ca/100000 dan/nam) tuy nhién ddy lai la bénh ma
ngudi ta biét kha rd v& co ché bénh hoc phén tir.
Nho d6 phac d diéu trj bénh nay da dugc chuén héa
boi TS chirc Y té thé giéi (WHO); Hoi ung thir chau
Au (ESMO); va Mang lu6i bénh bach ciu chau Au
(ELN). Diém chung trong c4c huéng din didu tri
clia cac td chire noi trén 14 viée dua cac thudc nhu
Imatinib, Dasatinib, hay Nilotinib vao diéu tri. Day
1 cdc ddng ding nucleotide; ching trc ché hoat tinh
tyrosine kinase ciia BCR-ABL giy chét cac té bao
mang nhiém sic thé Philadelphia [1], [5], [7].

Theo céc huéng din va khuyén c4o d6 bénh nhan
bach céu tuy man dugc coi la cd dap ung diéu tri t6i
uu néu: (i) thuyén giam & mirc d6 huyét hoc dat dugc
sau 3 thang didu tri; (ii) thuyén giam mirc do té bao
hoc dat duge sau 12 thang diéu tri; (iii) thuyén gidm &
mirc do phan tir dat dugc sau 18 thang diéu tri. Ciing
theo c4c huéng din nay, bénh nhan bach ciu tiy man
can duoc kidm tra cac thong s6 huyét hoc 2 tudn mot
14n trong 3 thang dAu nhim quan sat thuyén giam
bach cdu & muc do huyét hoc, sau 3 thang diéu trj
néu dat dén mirc thuyén giam huyét hoc bac sy 1am
sang can chi dinh xét nghiém phén tir danh gia ty 18
BCR-ABL/ABL 3 thang m6t 14n, xét nghiém nay bt
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budc phai tién hanh ngay ca sau khi két thic diéu trj
nhdm dénh gia nguy co tai phat [5].

Cho dén hién nay & nuéc ta viée 4p dung céc
khuyén céo va huéng din néu trén vin con han ché.
Nguyén nhén c6 thé: (i) do kinh phi diéu tri bing
céc thudc ddc higu con cao; (ii) chwa c6 phuong
tién dé danh gia, theo dai didu trj. Do do, dé lam
co s& cho viée chi dinh, danh gia theo doi diéu tri
bénh bach cu tiy man ching t5i trién khai nghién
ctru ndy. Két qua nghién ciru ctia ching tdi cho thiy
phuong phap dinh lugng bénh tén du t6i thiéu (ty 18
bit chéo BCR-ABL/ABL) sir dung nguyén Iy Real
Time PCR Sybr Green v6i 2 ciip mdi tﬁéng dung co
d6 nhay dap tmg dugc theo khuyén céo ciia cac Hoi
nghé nghiép trén thé giGi.

Pé quan sét sy thuyén giam cia bénh bach céu
tay man, bac sy lam sang c6 thé chi dinh cic xét
nghiém nhu lai héa huynh quang tai chd (flourescent
in situ hybridization-Fish), @&m hinh thai mién dich
té bao (flow cytometry) va dinh lugng sinh hoc
phén tir (real time quantitative PCR- qPCR). Trong
3 phuong phép n6i trén thi dinh lwong sinh hoc phéan
tir c6 ngudng phat hién &t nhit (bing phuong phap
ndy da sb céc phong thi nghiém trén thé gidi c6 thé
phét hién dugc 1 t& bao bach cAu tiy man trong 10°
té bao thudng) [8]. P4y 1a phuong phap duy nhét
c6 thé quan sat dugc muc d9 thuyén gidm cia bénh
bach cAu tily man & mirc d6 sinh hoc phén tir (tj s6
BCR-ABL/ABL < 0,0001 va ciing la phuong phap
duy nhét dugc WHO; ESMO; ELN khuyén cao dua
vao quan sat dap tmg diéu tri cho bénh nhan bach
cAu tay man [1], [5], [8]. '

Mot yéu diém ciia nguyén ly Real Time PCR
Sybr Green trong dinh lugng'biéu hién gene 13 hién
twong duwong tinh gia do chit nhudm Sybr Green
¢6 kha ning bt mau khong dic hiéu véi bit ky san
phédm PCR nao. Yéu diém nay da dugc han ché t6i
da nho viée két hop thuc hi¢n phan chuin duong
song song v6i bénh phim cin phan tich do d6 trong
nhitng truong hop nguoi khoe manh, tin hi¢u Sybr
Green c6 thé xuét hién (hinh 5) nhung nho so sanh
su khéc biét phd tan chay gitta mu chuén duong va
bénh phém ma ta c6 thé loai bé duoc tin hidu Sybi‘
Green twong duong tinh gia (hinh 6).
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‘Nhu vy, tai Bénh vién TUQD 108 ching t6i c¢6
thé chin doan chinh xé4c sy bit cip ciia 3 dang lai
ghép chinh b2a2; b3a2; ela2 & mic dd t6i thiéu véi
mat do 1 té bao bach cAu tity man trong 10° té bao
thudng. Két qua nay twong duong véi cic két qua
khéc dang dugc (ng dyng trén thé gi6i (Baccarani
and Dreyling 2010).

Nghién ciku thiét 1dp kij thudt dinh lugng...

V. KET LUAN -

Chiing ti d thanh cong trong viéc xay dung quy
trinh xéc dinh bénh t3n du téi thiéu va dinh lugng ty
18 bét chéo nhidm séc thé s 9 va 22 (Philadelphia)
& mitc dd té bao va mirc @6 RNA. Pay la cong cu rat
¢6 ich d& theo dbi didu tri bénh CML theo phic do
diéu tri dich (Target Therapy).
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