TCNCYH Phu truong 51 (4) - 2007

land, Achim Heinecke, Thomas Buchner, Wolf- genetics and early blast clearance in trials of the
gang Hiddemann. A new prognostic score for pa- German AML Cooperative Group. Heamatologica,
tients with acute myeloid leukemia based on cyto- 2004;89: 408 - 418

Summary

APPLICATION PCR TECHNIQUE FOR ANALYSIS OF FUSION GENE TRANSCRIPTS
IN THE ACUTE MYELOGENQUS LEUKEMIA PATIENTS

Objectives: Firstly apply PCR technique for analysis of fusion gene trangcripts in the acute myelogenous
leukemia patients, Materials and method: 19 patients with acute myelt-:ogenous leukemia were studied.
RNA were extracted from leukemic cells and PCR for AML1/ETO, CBFB/MYH11, PMR/RARa fusion tran-
script was done. Results and conclusions: AML1/ETO positive in 16% including 3 patients M4 and M4eo.
CBFB/MYH11 positive in 11 % including 2 patients M4 and M2 with type F. PMR/RARw positive in 11%
including 2 patients M3 with Ber3 (S typel.

Keywords: fusion gene, AML1/ETO, CBF3/MYH11, PMR/RARa, AML

Chii thich: Cong trinh nay thubc vé dé tai nghién citu co ban cia Bé Khoa hoc Cong nghé: Nghién
ctru mdi lién quan gita nhitng bién déi gen dic trung vai cdc dic diém 1am sang va huyét hoc ciia

bénh nhin lo xé mi cip dong tiy.
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UNG DUNG KY THUAT FISH PHAT HIEN GEN LAL ABL/BCR
G BENH NHAN LO XE MI KINH DONG HAT

Pham Quang Vinh', Trin Céng Hoing?, Nguyén Qudc Cuding®, Bach Khanh Hoa'
"86 mon Huyét hoc - Truong Pai boc Y Ha NGi
2vién Huyét hgc - Truyén médu Trung Uong

Phat hién gen bénh ABL/BCR c6 y nghia trong chdn dodn va theo déi diéu tr lo & mi kinh dong hat -
mot bénh kha thuong gap. Muc tiéu: Ung dung ky thudt xét nghiém FISH (Fluorescene in Situ Hybrydization)
phét hién su c6 mdt gen ABL/BCR & bénh nhin lo xé mi kinh dong hat. P8i tugng va phuong phéap nghién
atu: 10 bénh nhan lo xé mi kinh dong hat dugc chdn dodn bing xét nghiém mdu va tay. S dung ky thust
xér nghiém FISH v&i nhan t& bao gian ky (interphase) cho 5 bénh nhan, xét nghiém FISH v&i nhiém sic thé
ki gita cho 5 bénh nhan, so sinh vdi két qua xét nghiém & bao di truyén, Két qud: Phat hién gen ABL/BCR
& bénh nhan c6 nhiém sdc thé Ph1, hinh dnh dau do vdi gen ABL/BCR r6 rang ci & nhan 1€ bao interphase
va nhiém sdc thé metaphase. Két lugn: Ap dung thanh céng ky thuat xét nghiém FISH tim gen lai ABL/BCR &
bénh nhan lo xé mi kinh dong hat. S dyng ky thuat FISH cho phép phat hién gen bénh ABL/BCR cd nhan t€
bao interphase v& nhiém sic thé metaphase.

Tir khéa: Lo x& mi kinh dong hat. Gen lai ABL/BCR; Lai tai chd gdn huynh quang
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. DAT VAN PE

Lo xé mi kinh dong hat (lg x& mi hat kinh) la
bénh phd bién nhat trong cic bénh thudc hsi
chitng tang sinh thy. Dic tinh cia bénh i sy ting
sinh qud mic dong bach ciu hat ma t& baoc vin
triidng thanh dugc. Khodng 95% bénh nhin ¢
chuyén doan nhiém sic thé 1(9; 22) (q34; gl1)
hinh thanh nhiém sdc thé (NST} Ph1. Chuyén
doan ndy mang oncogene ABL & NST 9 dén ndi
véi doan gifa cta gen BCR trén NST 22 tao nén
gen lai ABL/BCR. N’igué‘i ta thay diém gay trén gen
BCR & viing M (Major} goi la M - BCR. Gen lai
ABL/M - BCR md hod mdt protein cé trong lugng
phan tf 210 KD <6 heat tinh- kinase manh hon
sdn phdm cla gen ABL binh thudng, |am t€ bao
tang sinh va sinh bénh [1,4]. Viéc phét hién NST
Ph1 hay gen lai ABL/BCR déng vai trd quan trong

trong chdn dodn va th'eo doi diéu tri bénh [3, 4]..

Théng thudng phat hién NST Ph1 bing phuong
phip & bao di truyén [6). Tuy nhién han ché cla
phugng phap nay la phdi nudi cdy, nhudm bang va
chi cé thé phin tich dugc khi cé 1& bao phan bao,
va ty 18 & bao c6 gen bat thudng nay trén 1% (2] .

Hién nay cac trung tdm diéu tri bénh mdu trén
thé gigi st dung ky thuat PCR (Polymerase Chain
Reaction) va ky thudt FISH (Fluorescene In Sit
Hybrydization) d€ phat hién tryc ti€p gen lai ABL/
BCR. Cdc ky thudt nay vira cho phép phét hién
chinh xdc tdn thudng gen gdy bénh, thdi gian thuc
hién nhanh, vita c6 két qud nhay vi phat hién cd
khi khéng thé nudi cay tao dvgc cum NST ky
gitia, va khi ty 1& t& bao cé t6n thuong thip [2].
Tuy nhién & Viét Nam chua cé cdc cong bd vé
viéc dng dung ky thuat FISH dé€ phat hién gen
bénh gdy ld xé mi kinh ddng hat. Vi vdy ching t6i
ti€n hanh dé tai nhim muc tiéu:

Sa dung ky thuit FISH xac dinh gen lai ABL/
BCR ¢ tidu ban t€ bao gian ky (interphase) va
tiéu ban nhiém sic thé (metaphase) trong bénh
o xé mi kinh dong hat.
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H. POl TUONG VA PHUONG PHAP
NGHIEN cUu

1. Déi fugng nghién cin

- 10 bénh nhan lo xé mi kinh déng hat dugc
ch4n doan bing phuong phdp hinh thii v3 héa
hoc t€ bao. Cdc miu miu va ty cia bénh nhin
dugc nudi cdy phin tich NST Phi1 bing ky thuat
té€ bao di truyén, nhudm bang G [6].

Trong do:

+ 5 bénh nhan dugc xét nghtém FISH truc tiép

t€ bao khéng qua nubi cdy (phuong phap FISH vdi
nhan t&€ bao gian ky = interphase).

+ 5 bénh nhan dugc xét nghiém FISH vdi tiéu
bdn NST ky gitia (tiéu bdn metaphase).

2. Vit ligu nghién ciu

- MAu mau, dich thy xugng:

+ Lay 0,5 ml mau va 0,5 ml dich tly xudng
clda cdc bénh nhdn & giai doan bénh toan phat,
chua diéu tri. Mu va dich Wy dugc chdng doflg
bing EDTA cho 5 bé&nh nhin xét nghiém theo
phuong phdp FISH vdi t€ bao interphase. Mdu va
dich thy duge chéng déng bing heparin 10 don
vi/ml cho 5 bé&nh nhian xét nghiém FISH vgi NST
metaphase.

- Probe diing 1a probe thuong mai LSl BCR/ABL
Dual Color, Dual Fusion translocation Probe clia
hang Vysis dugc bi€n tinh bing cach cho vao bé
am 73°C trong 5 phit. Sau dé 13y ra khdi bé &m
dit vao t &m 48°C va chudn bi lai.

3. Phuong phép nghién ciu

3.1. Phdt hién NST Ph1 qua nuéi cdy t€ bao,
theo ky thuit do Verma gidi thiéu [6].

3.2, Phit hién gen ABL/BCR bing ky thuat
FISH.

Pé thyc hién xét nghieém FISH ching t6i tién
hanh 4 budc chinh la: {1) Chudn bj tiéu ban, (2)
Lam bién tinh, (3) Lai probe v6i ADN tiéu bidn, (4)
Rifa va phat hién.
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3.2.1. Chudn bi tiéu ban

Chudn bi tiéu bidn nhan t& bao gian ky
(interphase) cho 5 mdu bénh pham,

Thuc hién theo ky. thuit chuin bi tiéu ban
nhin t€ bao khéng qua nuéi cay.

Chudn bi tiéu bdn NST ky giita (metaphase)
cho 5 miu bénh pham

Thyc hién theo k¥ thuit nudi cdy ngdn han t&
bao tly xuong khéng dung chat kich thich phan
bao do Verma gidi thiéu [6].

Lam bién tinh ADN tiéu ban va probe: (theo
quy trinh ky thuit do Barch gi6i thiéu) (1],

- Tiéu bdn dugc xit Iy tiéu protein bing cich
cho vao céng chifa dung dich Protease | & 37°C
trong 10 phit. Sau d6 duge ria sach bdng dung
dich PBS 1x rdi khir nuéc bing hé thdng céng chia
cdn 70°, 857 va 95° Ché tiéu ban khé tv nhién rbi
bién tinh ADN bdng dung dich 70% formamide/20
x SSC & 73°C. Lam mit nugc tiéu ban bing cich
ng®m 14n lugt trong cén 75°, 85° va 95°.

3.2.3. Lai vdi probe

Nhd 5 pl probe vao khu vyc duge danh ddu ta
trude trén tiéu ban. Che phii khu vyc dugc nhd
probe bing 14 kinh dé dich dugc thim déu trén
toan khu vuec duge danh diu; Phi kin 4 kinh
bing xi mang cao su rdi dat tiéu bdn vao hép lai,
dé ta &m 37°C qua dém (12 - 16 gid).

3.2.4. Rira va doc, phan tich két qua

Ldy tidu bdn ra khdi hép lai, g& bd xi ming
cao su va 14 kinh. Rifa sach ARN bing dung dich
NP - 40/2xSSC & 73°C. Ti€p dé dé tiéu ban vao
cong chifa dung dich NP - 40/ 1 x PBS & nhiét do
phong. Nhd 1 - 2 giot dung dich DAPI/ antiface
20 I1&én bé& mat tiéu bdn. Dan déu
dung dich DAP¥/antiface trén toan bé mat tiéu

theo ty 1& 1:

ban va lai phtl 13 kiph.

Doc tidu ban dudi -kinh hién vi huynh quang
véi 3 mang loc don DAPI, Rohdamin va FITC va 1
mang loc kép. V8i mbi bénh nhan phan tich 100
nhan t€ bio (interphse) truéc khi dua ra két qua.
Tin hiéu d6 tuong Gng véi gen ABL ndm trén
nhiém sic th€ s§ 9 con tin hidu xanh tugng tng
vdi gen BCR ndm trén nhiém sic thé s§ 22, tin
hiéu da cam (dd/xanh) tuong (ing vdi gen hén hop
ABL/BCR [1].

1. KET QUA

1. K&t qua xét nghigm t& bio di truyén

Phan tich NST 10 bénh nhan, phdat hién 8
bé&nh nhan c6 NST Ph1. (hil’_\'h 1, bang 1}

2 bénh nhdn khéng cé6 NST Ph1la bénh nhin
6 s6 lugng bach cdu khéng cao: mdt bénh nhén
c6 28 x10° bach ciw/l. bénh nhan khic c6 36 x
10° bach cdu/l.
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Hinh 1. Karyotype bénh nhin cé nhiém sic thé Philadelphia
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2. K&t qua xét nghiém FISH

2.1. Phuong phap FISH vdi nhén t€ bao gian ky (interphase)

St dyng k¥ thuat FISH véi tidu bdn interphse 5 bénh nhan déu phdt hién gen lai AML/BCR (bdng 1,
hinh 2).

i

Teihaeary

Hinh 2. Hinh 4nh nhin t& bao gian ky co gen lai (fusion gen)
3. Phuong phap xét nghiém FISH NST ky gida (metaphase)

- Xét nghiém FISH véi tiéu ban metaphase 5 bénh nhin, phat hién 3 bénh nhin <6 gen ABLEBCR
{hinh 3).

- Hai bénh nhan khéng phat hién dugc NST Pht déu khéng c6 gen ABL/BCR.
- So sdnh két qua phan tich NST va FISH dugc trinh bay d bing 1

/ fusion

tusron

fusion

Hinh 3. Hinh inh nhin va metaphase déu cé gen hén hgp ABL/BCR
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Bang1. So sinh k€t qua t€ bao di truyén va FISH

T€ bao di truyén ( Phin tich NST)

FISH 2 -
Cé Ph1 Khdng Ph1 Tong so

C6 ABL/BCR 5 0 5

Interphase Khéng ABL/BCR 0 0 0

Téng s6 5 0 5

Cé ABL/BCR 3 0 3

Metaphase Khéng ABL/BCR 0 x 2

Téng sb 3 2 5

Nhan xét:

- Voi phuong phap FISH € bao interphase: C3 5 bénh nhan déu c6 Ph1 va déu cé gen ABL/BCR.

- Vi phuong phap FISH metaphase:

3 bénh nhdn c6 NST Phl, dugc phat hién gen lai ABL/BCR

2 bénh nhan khéng:NST Ph1, khéng phat hién gen ABL/BCR

IV. BAN LUAN

Két qud phan tich NST cho hinh dnh rd rang,
tuy’nhién khéng phdi lic nio cling c6 thé thyc
hién dugc vi chi phit hién dugc khi t€ bao dang
phan chia. Theo Blancato, thi viéc nubi cdy t€ bao
di trong diéu kién 5t ciing chi c6 thé gidp phat
hién NST Pht khi ¢6 trén 1% té€ bao trong thy con
mang NST bat thuding ndy. Trong khi dé dé diéu
tri dat lui bénh lg x& mi hat kinh thi yéu cu hét
t€ bdo c6 NST Phi trong tdy. Vdi k§ thuat FISH
theo Blancato, Dewatd c6 th& phat hién khi ty 1&
té bao c6 gen bat thuding & mic 1/100.000 [2, 4]..
Nhu vdy so vdi ky thudt t€ bao di truyén thi ky
thuit FISH nhay hon 1000 lin. Dé nhay cao nay
la thuan igi dé xdc dinh méc ton luu bénh t5i
thi€u (MRD = Minimal Residual Desease), mot
tiéu chuin quan trong trong viéc theo ddi diéu tri
bénh lo x& mi [3, 4].

Véi hinh dnh két qui gen lai & rang c6 thé
quan sit dudi kinh hién vi huynh quang & tiéu ban
nhén t& bao interphase va tiéu bdn NST metephase
cho thdy c6 thé st dung ky thut FISH dé phét hién
bat thuding gen trong lo x& mi hat kinh.

Két qud & bdng 2 cho thdy 5 bénh nhan lo xé&
mi kinh ddng hat dugc phan tich gen déu dudng
tinh va so sinh vai két qud phan tich t€ bao di
truyén thi 5 bénh nhén nay cling déu cé NST Phi.
Nhu vy du s8 lugng bénh, nhin chua nhiéu
nhung k&t qud bugc diu ciing néi lén sy chinh
xac clla phuong phdap xét nghiém FISH vdi tiéu
ban nhdn t&€ bio interphase. Péng thdi do phuong
phip nay khdng cin nudi cai'))‘té' bao cho thay lgi
ich ctia ky thudt FISH véi t& bao interphase bdi vi
vigéc nudi cdy doi héi thai gian, han nira khéng
phdi ¥ic ndo ciing cé thé tas duge nhitng cum
NST phin bao rd rang, chua néi dén rat nhiéu
trudng hop khéng cé 1€ bao phan chia nhit 13 khi
bénh nhan dang dugc diéu tri bing cdc thudc
chéng phan chia t&€ bao.

D3i v6i 5 bénh nhin dugc xét nghiém FISH
v8i NST metaphase thi két qud tuong ty nhy xét
nghiém t€ bao di truyén. Hinh dnh diu do quan
st dugc cho thiy 8 nhitng bénh nhin nay viéc .
hinh thanh NST Ph1 [ do chuy&n doan NST 9 va
22, C6 hai bénh nhin khéng c6 NST Ph1 va ciing
khéng c6 gen ABL/BCR sy phi hgp ray gép thém
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bing chidng néi lén sy chinh xdc cha ky thust
FISH. Nhing bénh nhin khéng c6 NST Phl va
gen ABL/BCR c6 thé do day 1a bénh nhan khéng
dién hinh vi s8 ligng bach cdu thip. Mt s§
nghién ciu ciing cho thdy nhitng bénh nhan lo xé
mi kinh ddng hat khéng dién hinh thuang khong
c6 NST Ph1 va gen ABL/BCR [5].

Nhu vdy vdi k&t qud vé hinh dnh diu do phdt
hién & nhan t&€ bao gian ky va NST ky gitta cho
thiy da thuc hién thanh céng xét nghiém FISH dé
phdt hién gen bén"} ABL/BCR & bénh nhin lo xé
mi hat kinh va c6 thé st dung ky thudt nay trong
viéc xdc dinh sy c6 mat cila gen bénh ngay ci véi
nhan 1€ bao gian ky. Dy 1 uu diém quan trong
clia ky thudt FISH, tuy chi phi cao nhung c6 thé
ing dung kiém sodt miic tdn luwu bénh t6i thiéu
(MDS) ma cic ky thuat t€ bio di truyén cd dién
khéng gidi quyét dugc.

V. KET LUAN

St dung ky thuit FISH déi v6i nhén t€ bao
gian ky va NST ky gilfa mdu va tiy bénh nhin lo
x& mi kinh dong hat, so sinh vdi két qud phdn
tich nhiém sdc thé c6 thé két luan:

- Ap dung thanh céng ky thudt xét nghiém
FISH tim gen bénh ABL/BCR & bénh nhin lo xé
mi kinh dong hat.

- C6 thé thyc hién xét nghiém FISH vdi té€ bao
gian ky khéng qua nudi cdy d€ phat hién gen
ABL/BCR.
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Summary
APPLICATION OF FISH“TECHNIQUE FOR DETECTION OF FUSION GEN ABL/BCR IN
CHRONIC MYELOGENOUS LEUKEMIA
Detection of BCR/ABL fusion gen is important for dignostic and monitor response to therapy in chronic

myeloid leukemia. Ojective; Application of fish technique for detection of fusion gen abl/bcr in chronic
myelogenous leukemia. Material and methods: Peripheral blood and bonne marrow samples of 10 pa-

tients of chronic myelogenous leukemia were analyzed by FISH technigues on the slide of interphase and

metaphase cell. . Results: 8/10 patiens showed bcrfab) fusions gene. the results are according to cytoge-
netic results. Conclusion: FISH technique have been applicated to detect ABL/BCR gen. This technique is
performed on slide with interphase and metaphase cell cycle also.

Keyword: CML, ber/abl fusion gen , FISH
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