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TOM TAT

Muc tiéu: Chan doan cac bénh 1y huyét hoc
4c tinh dong tuy can sy két hop cua nhiéu xét
nghiém chan doan va 1am sang. Trong béo céo
nay, ching t6i xac dinh cac bat thudong gen trong
céc bénh 1y huyét hoc ac tinh dong tuy bang ky
thuat giai trinh ty NGS. Cac két qua duoc s
dung dé hudng dan diéu tri va cai thién cham soc
bénh nhan.

Phuwong phap nghién ctru: Nghién ctru thuc
hién trén 14 ngudi bénh huyét hoc 4c tinh dong
tuy, v6i bd panel dugc thiét ké dé danh gia 40
gen (DNA) va 29 gen t6 hop voi hon 600 dbi tac
dung hop gen (RNA). Dir liéu dugc so sanh voi
cac k¥ thuat di truyén khac (FISH, RT-PCR, giai
trinh tu Sanger).

Két qua: Két qua cua chung toi ghi nhén co
30 bién thé gay bénh méi hodc co kha niang giy
bénh da duoc mo ta, bao gém cac bién thé cua
cac gen ASXL1, DNMT3A, CSF3R, STAG2,
RUNXI1 va TET2...
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Két luan: Chiing t6i da ung dung thanh cong
ky thuat giai trinh ty NGS dé khao sat cac bat
thuong di truyén trong cac bénh 1y huyét hoc ac
tinh dong tuy, giup bac si lam sang phan nhom
tién luong va lwa chon phac dd diéu tri phu hop.

SUMMARY
DETECTION OF GENETIC
ABNORMALITIES IN MYELOID
MALIGNANCIES USING NEXT
GENERATION SEQUENCING AT
BLOOD TRANSFUSION
HEMATOLOGY HOSPITAL
Objectives: Diagnosis  of  Myeloid
malignancies integrates multiple diagnostic
testing and clinical Analysis. In this report, we
detected genetic abnormalities in Myeloid
malignancies using Next Generation Sequencing.
The results were used to guide individualized
treatment and improvement of the patient care.
Methods: Fourteen patients with Myeloid
malignancies were detected abnormal genetics
using NGS panel. The gene panel designed to
assess 40 genes (DNA), and 29 fusion driver
genes with over 600 gene fusion partners (RNA).
Data compared with results of other genetic
techniques (FISH, RT-PCR, Sanger Sequencing).
Results: Our results indicate that 30 new or
potentially pathogenic variants have been
described, including variants of ASXL1,
DNMT3A, CSF3R, STAG2, RUNX1 and TET2
genes...
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Conclusions: We have successfully applied
NGS testing to investigate genetic abnormalities
in myeloid malignancies. Results of this study
help to risk stratification and select suitable
treatment protocol.

I. DAT VAN DE

Céc bénh 1y huyét hoc ac tinh dong tay
bét ngudn tir cac té bao tién than tao mau va
dugc dic trung bdi su r6i loan biét hoa cua
cac té bao dau dong tuy [10]. Viéc chan
doan, diéu tri cac bénh 1y 4c tinh dong tuy da
phat trién dang ké trong vai thap ky qua.
Trong cac phac do, hinh théi té bao mau, di
truyén t& bao va cic bat thuong di truyén
phan tir 13 rt quan trong dé bac si 1am sang
chan doan va tién luong bénh ung thu dong
tay. Ngdy nay, su gia ting sd luong céc
nghién ciru vé dot bién gen, cic didu hoa
ngoai gen hay biéu hién gen s& gitip xac dinh
cac dau 4n moi trong bénh 1y ac tinh dong
tay. Theo huéng dan ciia Mang Luéi Ung
Thu Qudc Gia cua Hoa Ky (NCCN: National
Comprehensive Cancer Network) va Mang
ludi nghién ciru bénh bach cau chau Au
(ELN: European Leukemia Net), cac bat
thuong di truyén phan tir dugce sir dung dé
xac dinh, phan nhom tién lugng va/hoac
danh gia bénh ton luu tdi thiéu ciia cac bénh
1y ndy bao gom tinh trang bat thuong ciia cac
gen nhu JAK2 (Janus Kinase 2), MPL
(Myeloproliferative Leukaemia) va CALR
(Calreticulin) cho nhom bénh tan sinh tang
sinh tay (TSTST); Cac gen ASXLI
(Additional sex combs like 1), CEBPA
(CCAAT Enhancer Binding Protein Alpha),
DNMT3A (DNA Methyltransferase 3
Alpha), FLT3 (Fms Related Receptor
Tyrosine Kinase 3), IDH1 (Isocitrate
Dehydrogenase (NADP(+)) 1), IDH2
(Isocitrate Dehydrogenase (NADP(+)) 2),
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KIT (KIT Proto-Oncogene), KMT2A
(Lysine  Methyltransferase 2A), NPM1
(Nucleophosmin 1), RUNX1 (Runt-related
transcription factor 1), TET2 (Ten-Eleven
Translocation 2), TP53 (Tumor Protein P53)
va WT1 (Wilms' tumor suppressor genel)
ddi v6éi bénh bach cau cap dong tuy
(BCCDT); nhiing bét thuong di truyén lién
quan dén hoi chung loan sinh tuy (HCLST)
nhu ASXL1, DNMT3A, EZH2 (Enhancer of
zeste homolog 2), RUNX1, SF3B1 (Splicing
Factor 3b Subunit 1), SRSF2 (Serine And
Arginine Rich Splicing Factor 2), TET2,
TP53 va U2AF1 (U2 Small Nuclear RNA
Auxiliary Factor 1), va ASXL1l, CBL
(Casitas B-lineage Lymphoma), EZH2,
NRAS (Neuroblastoma RAS viral oncogene
homolog) / KRAS (Kirsten Ras), RUNXI,
SETBP1 (SET Binding Protein 1), SRSF2 va
TET2 trong bénh bach cdu man dong mono
tuy [8]. ,

Céc bénh ly huyét hoc ac tinh dong tuy
n6i chung 1a khong ddng nhat vé mit di
truyén, do d6 can cai nhin tong thé vé bat
thudng phén tir dé hiéu rd sinh bénh hoc cia
bénh ciing nhu c6 phac d6 diéu trj thich hop.
Giai trinh ty thé hé méi (NGS) dem dén giai
phap cho viéc gidi trinh ty toan bo bd gen,
exon va transcriptome cta té bao ung thu
trong thoi gian ngan va it ton kém véi do
nhay cao, gillp cho viéc chan doan, phan
nhom tién lwong bénh va tri liéu ca thé. Hién
c¢6 nhiéu nén tang NGS duogc phat trién bao
gdm giai trinh tu toan bd bo gen (WGS), cho
phép giai trinh tu toan bo bd gen; gidi trinh
tuy toan bd exon (WES), tp trung vao cac
ving mi héa (exon), chiém khoang 2,5%
tong bo gen ngudi; va giai trinh tw nhim muc
tieu (NGS muc ti€u, NGS panels), tap trung
vao mdt s6 gen nhat dinh, thuong lién quan
dén sinh bénh hoc ctia mot bénh cu thé [9].
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NGS panel dugc st dung rong rai cho cac
mg dung 1am sang, vi giam vé chi phi, dong
thoi chung cho phép giai trinh ty sau hon va
phat hién cac dong dot bién co ty 18 nho.
Trong bénh 1y huyét hoc 4c tinh dong tiy, da
c¢6 nhiéu panel NGS khac nhau dugc phat
trién boi cac nhém nghién ctru trén toan thé
gidi, gitip xac dinh dot bién soma ldp lai va
nhiéu d6t bién khac nhau xuét hién & hau hét
nhitg ngudi bénh Bach cdu cdp dong tay
(BCCDT), cling nhu cho phép phat hién céc
dot bién & khoang 90% bénh nhan Hoi chiig
loan sinh tay (HCLST) [7].

Trong nghién cttu nay, ching t6i da phan
tich 14 ngudi bénh vdi cac bénh ly TSTST,
BCCDT va HCLST. Nhitng nguoi bénh nay
da duoc thyc hién phén tich dong thoi cac ky
thuat di truyén té bao (Karyotype, FISH), di
truyén phan tir (RT-PCR, giai trinh tu
Sanger) va NGS. Panel NGS dugc su dung la
Ampliseq Myeliod (Illumina), mot kit
thwong mai ¢ san, dé kiém tra cac bién thé
ctia 40 gen (17 gen day dui va 23 gen voi cac
diém thuong xay ra dot bién), cung véi 29
gen t6 hop (voi hon 600 dbi tac) da duoc xac
dinh c6 lién quan dén co ché bénh sinh va/
hodc 1a nguyén nhan gy ra cac bénh huyét
hoc 4c tinh dong tuy.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. Poi twgng nghién ciru

Nghién ctru thuc hién trén 14 ngudi bénh
1a bénh m&i, duge chan doan 1a cac bénh Tan
sinh tang sinh tay, bach cau cip dong tuy va
Hoi ching loan sinh tuy tai Bénh vién
Truyén mau Huyét hoc.

2.2. Phuwong phap nghién ctru

2.2.1. Thiét ké nghién ciru

Nghién clru mo ta hang loat ca.

2.2.2. Phwong phdp tién hanh

Mau tay ciia ngudi bénh trong chéng
déng bang EDTA, s& dugc ly trich RNA va
DNA bing cac kit hoa chat Maxwell® RSC
simplyRNA Blood Kit va ReliaPrepTM
Blood gDNA Miniprep System kit (Promega,
M¥). San phdm thu duoc sau d6 dugc dinh
luong biang méay Qubit 4 (Thermo Fisher
Scientific). Nhiitng bénh nhan c6 bao cao
karyotype va lai tai chd huynh quang (FISH),
RT-PCR va giai trinh tu Sanger duogc ghi
nhan két qua trong nghién ctru nay dé déi
chiéu so sanh.

Giai trinh ty NGS duoc thyuc hién trén 40
gen cua ung thu dong tuy theo kit Ampliseq
for Illimina Myeloid panel (Illumina, MY).
Céc gen dugc li¢t ké trong Bang 1. Trinh tu
duoc tong hop va doc trén hé thong MiSeq
theo huéng dan cta nha san xuat véi bo hoa
chat Miseq Reagent Kit V2 (Illumina, San
Diego, My). Phan tich dir liéu va danh gia
chat luong dé goi cac bién thé don nucleotide
va phan tich cac mét doan, chén doan, cac to
hop gen... dugc thuc hién trén phan mém
CLC Genomics Workbench 20. Cac bién thé
duoc ghi nhan dé dua vao cac phan tich tiép
theo néu do phu tai vi tri d6 tdi thiéu dat
100x, v6i tan suét alen trén 2 %.

Céc bién thé dugc phan tich tiép theo véi
cac co sé dir liéu nhu Clinvar, InterVar,
PolyPhen-2, MutationTaster va Exome
Aggregation Consortium (ExAC) va céc co
s¢ dit liéu khac. Mot sd bién thé da biét tai
cac ving thuong xay ra dot bién hodc céac
bién thé c6 lién quan dén 1am sang hodc co
ché bénh sinh duwoc phat hién dudi céac
ngudng trén dugc xac minh bang cac phuong
phép giai trinh tu Sanger.
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Bing 1. Danh sdch cdc gen dwoc xdc dinh djt bién bang NGS.

Hotspot-Gene (23)

ABL DNMT GAT | HRA IDH
1 BRAF | CBL CSF3R 3A FLT3 A2 S IDH1 5
MYDS8 PTPN | SETB | SF3
JAK2 | KIT | KRAS MPL 8 NPM1 | NRAS 11 p1 B1
SRSF | U2AF WT1
2 1
Full Gene (17)
ALSlX BCOR | CALR CEBPA ETV6 | EZH2 | IKZF1 | NF1 | PHF6 P;P
RB1 RUN | SH2B STAG2 TET2 | TP53 ZRSR
X1 3 2
Fusion-diver Gene (29)
ABL CCND | CREB FGF | FG
1 ALK | BCL2 BRAF 1 B8P EGFR | ETV6 R1 | FR2
HMG KMT2A | MECO MLLT | MLLT | MYB | MY
FUS 1y | JAK2 (MLL) M MET | 1o 3 L1 | H11
NTR | NUP2 | PDGF RBM1 | RUN
K3 14 RA PDGFRB | RARA 5 X1 TCF3 | TFES3
Expressions gene (5) Expressions controll gene (5
TRI
BAA | MEC EIF2B | FBX | PSMB | PUM
LC OM MYC SMC1A WT1 1 W2 5 1 I\/|72

Ill. KET QUA NGHIEN CU'U

T thang 6 nam 2020 dén thang 8 nim
2020 c6 14 nguoi bénh la bénh méi dugc
chin doan TSTST hoic BCCDT hoic
HCLST, thoa diéu kién cta nghién cim,
trong d6 c6 03 TSTST, 06 nguodi bénh
BCCDT va 05 nguoi bénh HCLST. Thu thap
cac mau tuy tai cac thoi diém chan doan,
chung t6i1 ly trich RNA, DNA cua céc nguoi
bénh va thyc hién xét nghiém gidi trinh tu
NGS trén hé théng Miseq. Tat ca cac mau tir
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14 ngudi bénh déu dugc thuc hién thanh
cong giai trinh ty NGS voi cac thong sé nhu
d6 phu thip nhat 1a 500 va cao nhat 1én t6i
3376, bao phu toan by cac vung gen quan
tam. Cac bién thé c6 d6 sau bao phu trén
100x va tan suét alen trén 5% duogc xac nhan
bang gidi trinh ty Sanger (hinh 1), sau do
dugc phan loai 1a ¢6 kha nang gay bénh hoac
c6 y nghia 1am sang hay khong dya trén céc
co so dit lidu uy tin da duoc cong bd.
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Binh thuadmg CTC
287 288 289
Leu Trp Gin
Dot bidn crc T

¢.863 _864insTCTG 287 7?? 2?7
Leu Cys Leu

AAG
292
Lys

AGG
291
Arg

1GG
200
Trp

GTIC

297

Val

GCA GTG
2ma 22
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GAG

297
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GAA
297

Asp Glu

C. Dot bién c.863 864insTCTG, gen NPM1
Hinh 1. Pét bién gen xdc dinh bang NGS va Sanger

C6 it nhat 02 hodc nhidu bién thé gay
bénh dugc xac dinh trén mdi ngudi bénh.
Danh sach cac bién thé duogc trinh bay tai
bang 02. Tong cong co 30 bién thé gy bénh
moi hodce c6 kha nang gay bénh da dugc mo
ta. O BCCDT, cac bién thé gay bénh moi va

c6 kha nang gy bénh da dugc xac dinh trong
cac gen ASXL1, DNMT3A, CSF3R. Trong
HCLST, cac bién thé gay bénh méi va c6 kha
nang gy bénh da dugc xac dinh trong cac
gen ASXL1, STAG2, RUNX1 va TET2
(Bang 2).

Bing 2: Két qua xdc dinh bt thwong di truyén trén ngwoi bénh huyét hoc dc tinh dong

tuy
Ma Thé Két qua NGS
NB bénh Dot bién gen T6 hop gen
Bach
cat ABL1: ¢.944C>T/ p.T3151, (39,7 %).
MPN- | man _ BCR/ABL1,
01 dong ASXL1: ¢.1934dupG/ p.Gly646fs, (99,8%)
ik €.2026G>T/p.Glu676*, (39,2 %). ’
tuy, tien
trién
Xo tuy . . n ,
MPN- nguyén JAK2: ¢.1849G>T/p.Val617Phe (V617F), (87,8%); Khéng phét
02 ohét TET2: ¢.2839C>T/p.GIn947* (30,6%) hién
Xo tuy . . n ,
MPN- nguyén JAK2: c.1849G>T_/p.VaI617Phe (V617F), (80,8%); Khéng phét
03 ohat TET2: ¢.1887_1888insTC/p.Lys630SerfsTer10, (7,7%). hién
AML- ASXL1: c.1249C>T/p.Argdl7Ter, (37,7 %); AML1-
oy | BCCDT NRAS: ¢.35G>A/p.Gly12Asp, (5,7 %); ETO, (97,7
KRAS: ¢.436G>C/p.Alal46Pro, (23,5 %). %)
CEBPA: ¢.68dupC/p.His24fs (Mono alelleic), (44,65
AML- BCCDT %); Khéng phat
02 NPM1: ¢.860_863dupTCTG/p.Trp288fs (Type A), hién
(43%)
AI(\)/:I))L- BCCDT CSF3R: ¢.2427dupC/p.Ser810GInfsTer6, (29,49 %) E'I'?\(g/“(_9185
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%)
AML- CEBPA: CBFB-
04 BCCDT | ¢.584 589dupACCCGC/p.Pro196 Prol197insHisPro, MYH11,
(45,3%) (99 %)
DNMT3A: ¢.2185C>T/p.Arg729Trp, (46,1%); N ,
AML-1 B50eDT | NPMIL: ¢.860_863dupTCTG/p. Trp288fs (Type A), | Fnong phat
05 hién
(45,9%)
AML- BCCDT FLT3: ¢.2503G>T/p.Asp816Tyr (D835Y), (38,7%); KMT2A-
06 WT1: ¢.1141_1144dup/p.A382VfsTer4, (39,7%). ELL, (90%)
ASXL1: c.3068delT/p.Val1023GlyfsTer24, (5,1%);
MDS- HCLST SH2B3: Khéng phét
01 €.1573_1580delATCTTCCA/p.lle525ProfsTer18, hién
(9,2%).
MDS- HCLST SETBP1: ¢.2676delC/p.Ser893Leufs68, (8%); Khéng phat
02 RUNX1: ¢.1070delA/p.Asn357Thrfs146, (31,4%). hién
ASXL1: ¢.1934dupG/ p.Gly646fsTerl2, (36,3%); R .
M(%S' HCLST RUNX1: ¢.327T>Alp.Asn109Lys, (38,2%): Khohnignphat
STAG2: ¢.2857C>T/p.Arg953*, (36,2%). j
ASXL1:¢.1900_1922del/p.Glu635ArgfsTerl5, (7,7%);
€.1905 1906insA/p.Ala636SerfsTer22, (25,3%); R .
MDS- | o1 ST | ¢.1898_1900delinsGAG/p.His633_ Arg634delinsArgGly, | <ond Phat
04 hién
(25,1%);
TET2: ¢.3967G>T/p.Glul323*, (27,2%).
NRAS: ¢.182_183delinsGG/p.GIn61Arg, (30,7%);
RUNX1: ¢.1186_1187insA/p.Arg396GInfsTerl77, A ,
Mg;s- HCLST (38,8%): Khohnignphat
€.1183G>T/p.Glu358*, (38,8%); ¢.1162C>T/p.GIn403*, i
(38,1%).

Ngodi céc bién thé gdy bénh trén, ching
t6i cling ghi nhan cac gen t6 hop duoc phat
hién dua trén gidi trinh ty RNA nhu to hop
gen BCR-ABLI gap trong nguodi bénh bach
cau man dong tly giai doan tién trién, cic t6
hop gen thuong gap trong BCCDT: AMLI-
ETO (2 nguoi bénh), CBFB-MYH11 (01
nguoi bénh) va KMT2A-ELL (01 nguoi
bénh) (bang 2). Ngoai trit KMT2A-ELL x&c
dinh gian tiép c6 tai sip xép nhiém sic thé
1123, tit ca nhiing gen t6 hop con lai déu
dugc khang dinh lai bang k¥ thuat FISH va
RT-PCR.

IV. BAN LUAN

Céc bién doi di truyén va diéu hoa ngoai
gen dong mat vai tro0 quan trong trong sinh
bénh bach cau [3]. Nhiéu k¥ thuat di duoc st
dung dé xac dinh cac bién thé di truyén trong
cac bénh 1y huyét hoc &c tinh, bao goém
Karyotype, FISH, real time-PCR, giai trinh
tu Sanger, NGS... Nhiing tién bo trong cong
nghé giai trinh tgy NGS gitp vi¢c xac dinh
cac bién thé gen trd 1én nhanh hon va it tén
kém hon dang ké, dac biét 1a co y nghia thyc
té hon trong thyc hanh 1am sang. Do d6, viéc
thiét ké hodc chon panel NGS la rat quan
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trong, phai uu tién chon bao gdm tat ca cac
gen coO gia tri chan doan, tién lugng va/ hodc
du doan cho bénh 1y quan tam. Trong nghién
citu nay, ching t6i da su dung panel
Ampliseq for Illimina Myeloid va hoa chét
chuan bi thu vién AmpliSeq Library PLUS
for Illumina dé khao sat cac bat thuong gen
trong cac bénh 1y huyét hoc ac tinh dong tay.
Cac mau cua nguoi bénh duogc thuc hién cac
xét nghiém chan doan phan tir song song dé
so sanh, d6i chiéu, gitp dua ra cai nhin tong
quan vé cac bién thé trong cac thé bénh rdi
loan dong tiry. Két qua tir bang 2 cho thay,
nghién ctru ¢ thé xac dinh duoc cac bién thé
& ty 1& phan trim rat thdp (gen ASXLI:
¢.3068delT/p.Val1023GlyfsTer24 voi  tan
suit 5,1%, & do coverage 3249), véi cac bién
thé duoc nhan dién trén nhiéu cluster khac
nhau, c¢6 d¢ tin cay cao.

Trong nhém bénh TSTST, cac bién thé
duoc x4ac dinh phd bién nhit la
c.1849G>T/p.Val617Phe xay ra trén gen
JAK2. bay la dot bién hién dién trong
khoang 97% bénh nhan da hong cau va 50%
- 60% bénh nhan ting tiéu ciu hodc xo tiy
nguyén phat [6]. Bat thuong tiép theo dugc
xac dinh trong nhom nay 1a t6 hop gen
BCR-ABLI1, dugc tim thiy trong bénh nhan
bach cau man dong tuy giai doan tién trién va
dot bién khang thubc c.944C>T/ p.T315I,
xay ra trén gen ABL1. Cac két qua nay tuong
tw nhu cac két qua dugc thuc hién béng cac
phuong phap khiac nhu FISH hay gii trinh
tu Sanger. Hon nita NGS dua trén panel
Ampliseq for Illimina Myeloid co thé phat
hién dong thoi dot bién gen va ca céac t6 hop
gen néu co. Picu nay chimg t6 loi thé cua
NGS trong viéc phat hién dong thoi cac bt
thuong gen.

Trong cac bién thé trén nhitng ngudi
bénh BCCDT va HCLST chung t6i ghi nhan
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co cac dot bién mat doan, thém doan hoac
dot bién phirc tap dwoc xac dinh (bang 2)
nhu cac gen ASXLI
(c.1900_1922del/p.Glu635ArgfsTerl5,
€.1934dupG/ p.Gly646fsTerl2,
€.1898 1900delinsGAG/
p.His633_Arg634delinsArgGly), RUNX1
(c.1186_1187insA/  p.Arg396GInfsTerl77),
WT1 (c.1141 1144dup/ p.A382VfsTer4),
dac biét trén gen CEBPA véi trinh ty giau
GC. Pi c6 bao cdo cho rang, giai trinh tu
NGS vdi cac panel dua trén amplicon c¢6 thé
gip phai nhitng han ché khé hoic khong
khuéch dai dugc nhitng doan gen mang trinh
tu giau GC [1]. Trong nghién ctru nay, panel
dugc st dung da dugc chung minh cé kha
ning khuéch dai gen CEBPA giau GC véi do
phu cao [4]. Ngoai ra, cic to hop gen dugc
phat hién boi k§ thuat NGS trong nghién ctlru
nay ciing phu hop véi cac két qua cua cac ky
thuat khac nhu Karyotype, FISH hay RT-
PCR. Hon nita, NGS con giup phat hién to
hop gen KMT2A-ELL, dugc hinh thanh tu
chuyén vi giita 2 nhiém sic thé 11 va 19 ma
cac ky thuat khac khong phat hién duoc do
ching t61 chua trang bi duogc céc mdi va/
hodc probe cua t6 hop gen muc tiéu nay.
Piéu nay cho thidy do tin cdy cao cua ky
thuat va c6 thé tich hop xac dinh céc bién thé
cling nhu cac to6 hop gen trén nhom ngudi
bénh huyét hoc ac tinh dong tuy.

Mot trong nhitng thach thuc cua panel
NGS dong tuy 1a viéc phat hién cac dot bién
thém doan cua gen FLT3, hay con goi la
FLT3-ITD. Vi¢c phat hién va goi ding cac
doan lap trén FLT3 1a rat quan trong trong
BCCDT, vi ching lién quan dén tién luong
va cac phac dd diéu tri. Trong bao cio nay,
chung toi khong ghi nhan dot bién FLT3-ITD
trén bénh nhan nao bang ky thuat NGS, tuy
nhién két qua giai trinh ty Sanger phat hién
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1/6 truong hop BCCDT c6 dot bién FLT3-
ITD, thém doan 102bp
(c.1842 1843ins102bp). Piéu nay phu hop
véil bao cdo cuia cac nghién ctru da ching
minh NGS khé hodc khong thé phat hién
FLT3-ITD dai vi cc nén tang NGS hién tai
str dung trinh tu doc ngin (d6 dai 50-300bp),
lam cho d& bi méit cac bién thé co ciu tric
thém doan hodc mat doan dai [2]. Do @o,
chung t6i kién nghi can lam thém xét nghiém
gidi trinh ty Sanger cho phat hién cac dot
bién thém doan nhu FLT3-ITD hodc mét
doan trén gen CALR. Cac nghién ctru trude
day cho thiy viéc xac dinh tinh trang dot
bién gen CEBPA ciing quan trong dbi véi
bénh nhan BCCDT, vi nguoi bénh mang dot
bién CEBPA xay ra trén 2 alen c6 tién lugng
t6t. Cac dot bién gen nay thudng xay ra & 2
ving dau C va N ciia gen, do vay day ciing 1a
mot thach thire, vi kha nang doc ngin nén ki
thuat NGS khong thé phat hién dugc tinh
trang bialen cua gen.

V. KET LUAN

Ching tdi di xac dinh duoc cac bét
thuong di truyén trén ngudi bénh huyét hoc
4c tinh dong tity véi nhiéu kiéu bat thuong
trén nhiéu gen khac nhau (bang 02). Nghién
clru da ung dung thanh cong k¥ thuat giai
trinh tw NGS dé khao sat cac bat thuong di
truyén trong cic bénh 1y huyét hoc 4c tinh
dong tuy, giup bac si lam sang phan nhom
tién luong va lya chon phéc dd diéu tri phu
hop.
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