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Bénh bach ciu dong tity man tinh (chronic myeloid leukemia - CML) 13 mét bénh 4c tinh hé tao mau thudc
nhém hdi chirng ting sinh tity man 4c tinh, dic trung béi sy ting sinh cac té bao dong bach ciu hat biét
héa. Hién nay Viét Nam di ¢ thudc dé diéu tri bénh CML nhung do xuét hién cic bién di di truyén trong
hé gen lam ting kha ning khang thudc ciia bénh nhén. Vi viy, viéc xac dinh cic bién di ¢6 vai tro quan
trong trong diéu tri bénh. Nghién ciru da tién hanh tich chiét RNA trén t6 hop gen BCR/ABL1 giy nén
bénh CML trén 10 miu tiiy tir cAc bénh nhan CML khac nhau tai Vién Huyét hoc - Truyén mau Trung
wong, sau d6 gii trinh tw bang may giai trinh tw thé h¢ méi Illumina MiSeq, danh gia va tién xir Iy dir
liéu, 4nh xa trinh tw vao hé gen tham chiéu va xac dinh cac bién di trén tirng bénh nhan. Két qua cho
thiy, trén 10 miu gii trinh tw céia cAc bénh nhian khac nhau thu dwoc tong sé 18 bién di, trong dé co6 2
bién di xuit hién trén 8 bénh nhan & vi tri 133747603, 133747604 va 3 bién di xuét hién trén 6 bénh nhén
6 vi tri 133755142, 133755143, 133755146; dic biét c6 4 bién di & vi tri 133738357, 133748391, 133738356,
133759413 da dwge chu gidi trén dbSNP ciia NCBI (National Center for Biological Information), trong
d6 dang chii y ¢6 2 bién di & vi tri 133738357 (rs121913461) va 133748391 (rs121913457) giy khang thudc
Imatinib. Nhirng két qua nay ¢6 ¥ nghia quan trong doi véi cac nghién ciru tiép theo lién quan dén vai tro
ciia cac bién di véi dot bién khang thudc.

Tir khéa: bién di di truyén, CML, gidi trinh tw thé h¢ mdi.

Chi sé phdn logi: 1.6

la Imatinib (biét duoc la Glivec) la lya chon diéu tri
hang dau hién nay. Tuy nhién thyc té diéu tri cho thy
khong phai moi bénh nhan CML déu dap tmg t6t voi
Imatinib. Nhiéu nghién ctru 1am sang cho thdy, ¢ giai
doan man tinh c6 khoang 33% bénh nhan khang thude
(6 mirc do té bao va di truyén) va ting 1én & nhom bénh
nhan trong giai doan ting toc [1, 2]. Khang Imatinib
thir phat 14 do sy xuét hién cac dot bién thir phat ¢ t6
hop gen BCR/ABLI1 dan dén giam kha niang gin va
trc ché tyrosine kinase ctia protein BCR/ABLI. Vi vay
viéc x4c dinh cac bién di di truyén c6 vai tro quan trong
trong diéu tri bénh.

Pat van de

CML la moét loai bénh ung thu mau thudéc nhém
tang sinh tuy man 4c tinh, dac trung boi su tdng nhanh
clia céc té bao dong bach cau hat biét hoa, hé qua la
s6 luong bach cau ting cao & mau ngoai vi voi di cac
giai doan cua dong bach cau hat. Chuyén doan nhiém
sdc thé (NST) s6 9 va 22 dan dén viéc proto-oncogene
ABLI trén (NST s6 9) gan voi gen BCR trén (NST
s6 22) tao thanh t6 hgp gen BCR/ABLI (goi 1a NST
Philadelphia, viét tat 1a Ph) gap & trén 90% bénh nhan
CML. Pay ciing 1a khiu quan trong nhit cta co ché
bénh sinh cia CML va ciing 1a co s¢ dé tim ra thudc

diéu tri nhim dich cho bénh nhan CML. Piéu tri nhim
dich cho bénh nhan CML c6 chuyén doan gen BCR/
ABLI1 bang cac thudc trc ché hoat tinh tyrosin kinase
1a Iya chon diéu tri hang dau hién nay. Muc tiéu diéu tri
la dat duoc va duy tri tinh trang lui bénh muc d6 phan
ttr. Thude e ché hoat tinh tyrosin kinase thé hé thur 1
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Ngay nay, cac cong ty thuong mai da cho ra doi cac
thé hé may doc trinh ty dwa trén nhiéu cong nghé mai
(Next Genration Sequencing - NGS). Cac k¥ thuét doc
trinh tu gen da tré nén don gian va nhanh hon nho sy
ung dung huynh quang phan tich tg dong [3, 4]. Cac
cong nghé doc trinh ty thé hé mai ludn hudng téi muc
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Application of bioinformatics for identification
of genetical variants in chronic myeloid leukemia
patients

Summary

Chronic myeloid leukemia (CML) is a malignant
disease of hematopoietic systems, belongs to the
proliferative marrow syndrome group, and is
characterized by the proliferation of differentiated
granulocytes of cell lines. Nowadays, Vietnam
has some drugs for treatment of CML, but the
appearance of genetic variants is likely to increase
the drug resistance of patients. Therefore, the
identification of variants plays an important role
in CML treatment. In this study, the authors
extracted RNA on BCR/ABL1 gene, which causes
CML disease, from marrow samples of ten CML
patients at National Institute of Hematology and
Blood Transfusion (NIHBT). After that, RNA
samples of each patient was sequenced by using
Ilumina MiSeq sequencing technology, then
they carried out preprocessing data, aligned high
quality sequences to the reference genome, and
identified variants of the patient. The results
showed that there were 18 variants detected
from ten CML patients, including 2 variants at
loci 133747603, 133747604 found on 8 patients; 3
variants at loci 133755142, 133755143, 133755146
found on 6 patients. Among them, four variants
133738357, 133748391, 133738356, 133759413
were annotated on dbSNP database of NCBI
(National Center for Biotechnology Information);
remarkably, 2 variants at loci 133738357
(rs121913461) and 133748391 (rs121913457)
were reported to be resistant to Imatinib drug
in CML patients. The results in this study will
provide valuable information for further studies
into the roles of the variants with drug resistance.

Keywords: CML, genetical
generation sequencing.
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tiéu lam tang dung luong (throughput), gidm thoi gian
va gia thanh [5]. Chinh dic diém quan trong nay gitp
cho NGS tr¢ thanh mot cong cu khong thé thiéu trong
cac nghién ctru hé gen dé tim ra cac bién di di truyén,
tur do tim dugc anh hudng cia cac bién di tac dong dén
bénh Iy nhu thé nao. Tuy nhién, do cong nghé NGS c¢6
thong luong 16n c6 thé 18n t&i vai ty basepair, nén viée
nghién ctru tmg dung cac cong cu tin sinh hoc dé phan
tich dir 1iéu NGS 1a can thiét. Vi vay, chung t6i da tién
hanh nghién ctru xay dung phuong phap xac dinh bién
di di truyén bﬁng cong cu tin sinh hoc dbi voi dir lidu
thong lugng cao cua thiét bi NGS, tir d6 co thé lam
sang to dot bién gy khang thudc diéu tri & bénh nhan
CML.
D lieu va phuvong phap nghién citu

Dit liéu nghién ciru

Déi tugng nghién ciru 1a dir lidu giai trinh tu RNA
tong sé dugce tach chiét tir tuy xwong ctia 10 bénh nhan
CML khéac nhau do Khoa Di truyén va Sinh hoc phan
tir (Vién Huyét hoc - Truyén mau Trung wong) thuc
hién. D@ liéu trinh ty RNA dugc goi 1a cac “trinh ty
doc” (read) sau do sé duoc giai trinh tu theo phuong
phap paired-end bang may giai trinh tu thé hé méi
[llumina MiSeq® (Illumina, San Diego, CA, USA).

Phwong phap nghién ciru

Quy trinh nghién ctru dugc thyc hién theo cac bude
sau: danh gia va tién xtr 1y dir liéu; 4nh xa trinh ty
(reads) vao hé gen tham chiéu; xac dinh cac bién di
sau khi anh xa.

Padnh gid va tién xir Iy dir liéu: dit liéu trinh ty thd
thu duoc tir thiét bi doc trinh tu thé hé méi s& duoc
danh gia chit luong voi phin mém FastQC (http:/
www.bioinformatics.babraham.ac.uk/projects/fastqc/)
va dugc tién hanh tién xtr 1y bang cach cét 15 base dau
clia tat ca cac trinh ty nham loai bo cac adapter, sau
d6 tién hanh tinh sach céc trinh tu c6 d6 dai ngén (nho
hon 36 bp), chét luong thap (QC < 30) bang phan mém
Trimmomatic [6].

Anh xa trinh tu vao hé gen tham chiéu va danh gid
chat lwong danh xq: cac trinh tu sau khi tién xur ly chét
luong s& duoc anh xa voi hé gen tham chiéu bang phan
mém STAR [7], vu diém cua STAR 1a d6 nhay cao
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cho cac SNP va INDEL voi viéc phat hién khoang
ndi gitra cic exon va intron goi 1a splice junctions. Hé
gen tham chiéu dugc sir dung la cua NST s6 9 (chr9.
fa) trén ngudi (Homo sapiens) c6 ma sb hgl9 (ftp:/
ussdftp.illumina.com/Homo sapiens/UCSC/hg19/).
Anh xa duoc thém hodc thay thé (Add or Replace Read
Groups) nham gop tit ca cac read trong mot lan chay
cua may gidi trinh ty vao mot nhom (ReadGroups),
dic trung cho dit litu RNAseq. Viéc “danh dau tring
lap” (Mark Duplicated) dé loai bo cac read dugc anh
xa & cung mot vi tri trén hé gen tham khao gay nhiéu
két qua trong viéc xac dinh cac bién di. Cudi cling, tién
hanh “sap xép” (Sorted) cac read theo vi tri trén hé gen.
Toan bd 3 budc phan tich anh xa néu trén dugc thuc
hién bang phim mém Picard (https://broadinstitute.
github.io/picard/command-line-overview.html). Budce
tiép theo, cac trinh tu dugc anh xa s€ duoc chia tach
thanh cac doan N-cigar (cac doan intron gitra cac exon)
bang phan mém SplitNCigarReads trong bd cong cu
GATK (Genome Analysis Toolkit) [8]. Sau do, tién
hanh danh gi4 chit lugng anh xa trinh ty bang phan
mém Qualimap [9].

Xdc dinh va chon loc cdc bién di: cac bién di duge
xac dinh va chon loc béng bo cong cu GATK. Viéc
xéac dinh cac bién di bang goi script Haplotypecaller
c6 san trong GATK sé& gitip toi uu viée tim ra cac doan
N-cigar va cac base anh xa khong chinh xac (soft-
clipped bases), nhdm nang cao chat luong bién di duoc
tim thdy. Cudi cing, nhém nghién ctru tién hanh sang
loc cac bién di bang goi phan mém SelectVariant tich
hop sin trong b cong cu GATK, véi tham s lan lugt
la: d¢ sau cac trinh tu 4nh xa vao hé gen tham chiéu
(DP > 15) va diém chét luong anh xa (QUAL > 30).
Két qua va thao luan

Ddnh gid va tién xir 1y div liéu

Str dung thiét bi doc trinh ty thé hé méi Illumina
MiSeq, dong thoi tién hanh tién xir Iy dir lidu tho bang
phin mém Trimmomatic nhim loai bé nhitng doan
trinh ty ngin, chéat luong thip thu duoc tir viée giai
trinh ty 10 mAu bénh nhan CML khac nhau. S6 luong
doan trinh ty tinh sach duoc gitr lai chiém khoang 80%
téng s6 dit liéu tho cho théy viéc doc trinh tu cho chét
lwong t6t, phtt hop cho viée anh xa trinh tu vao hé gen
tham chiéu (bang 1).
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Bang 1: théng ké sé lwong trinh ty doc trudc va sau tinh sach cua 10 mau

bénh nhdn
. S$6 lwgng doan
M:;‘h';i“h Kiéu dir ligu trinh ty P dai (bp) | %GC
(% tinh sach)
51452 D liéu tho 2.332.542 32-151 55
Dur liéu tinh sach | 1.816.884 (77,9%) 36-136 55
51559 D liéu tho 1.301.958 32-151 55
Dir liéu tinh sach | 1.093.532 (84%) 36-136 54
52490 D liéu tho 1.044.932 32-151 55
Dit liéu tinh sach | 802.384 (76,8%) 36-136 55
52548 D liéu tho 1.924.288 32-151 55
Dit liéu tinh sach | 1.565.196 (81,3%) 36-136 55
Dir liéu tho 62.944 32-151 55
52550 —
Dir liéu tinh sach | 49.120 (78%) 36-136 54
52558 Dir liéu tho 83.128 32-151 55
Dt ligu tinh sach | 74.028 (89%) 36-136 54
52500 Dir liéu tho 1.083.088 32-151 55
Du liéu tinh sach | 913.416 (84,3%) 36-136 54
Dir liéu tho 81.674 32-151 55
52598 —
Dur liéu tinh sach | 72.872 (89,2%) 36-136 54
Dir liéu tho 1.950.530 32-151 55
52660 —
Du liéu tinh sach | 1.503.496 (77%) 36-136 55
Dir ligu tho 82.086 32-151 54
52700 —
Dir liéu tinh sach | 67.666 (82,4%) 36-136 54

Anh xa cdc trinh tw vao hé gen tham chiéu

Sau khi anh xa céc trinh tw vao h¢ gen tham chiéu,
tién hanh kiém tra chét luong anh xa thong qua phan
mém Qualimap, ty 1¢ anh xa vao h¢ gen tham chiéu
chiém trung binh 99% cho thay chat lugng anh xa rat
cao (bang 2).

Bang 2: danh gid chat heong dnh xa vio hé gen tham chiéu
trén 10 mau bénh nhan

Mjht;él:lh Sé‘llr(_mg Sb lugng trinh | T I¢ dnh xa
(SID) trinh tu tu duge anh xa (%)
51452 549.759 545.909 99,30
51559 399.923 397.939 99,50
52492 232319 229.952 98,98
52548 522917 519.994 99,44
52550 22.084 21.926 99,28
52558 33.788 33.772 99,95
52592 287.302 285.407 99,34
52598 33.708 33.692 99,95
52660 519.468 514.590 99,06
52700 30.278 30.167 99,63

Xdc dinh va chon loc bién di

Viéc xac dinh va chon loc cac bién di duoc tién
hanh bang cach sir dung 2 phin mém Haplotypecaller
va SelectVariant trong bo cong cu GATK dé chon ra
cac bién di voi chét luong anh xa 16n hon 30 (QUAL)
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va do sau anh xa 16n hon 15 (DP). Sau d6, dbi chiéu
trén co s& dit liéu dbSNP ciia NCBI thu duge két qua
nhu bang 3.

Bang 3: danh sach cac bién di trén 10 mau bénh nhén

bl\clljh Vi tri bién di Nl:rcélzo:;e Nucleotide | Chét lugng | DO sdu dbSNl;[i benh
nhin | (POS) | tham chifu ?2:;;‘ (Z"I'I';‘E) nhxa |\ SoNP | mhan
(SID) (REF) (DP) (SID)
133738357 T [¢ 63738.77 | 4563 | rs121913461 Iﬁ:ﬁ:fb
133747603 G GTCTGC,GC | 11185.73 1133
133747604 | AGTAAG 12292.73 1123
51452 | 133755142 G T 601.77 83
133755143 A G 601.77 83
133755146 T A 601.77 83
133895596 G T 287.78 18
133747603 G GC 7843.73 1027
133747604 | AGTAAG A 8000.73 1024
S50 133748391 T [¢ 83930.77 | 5936 |rs121913457 lg:i:‘l%b
133755142 G T 241.84 53
133755143 A G 241.84 53
133755146 T A 241.84 53
133747513 [¢ A 599.77 17
133747603 G GC 7948.73 976
52492
133747604 | AGTAAG A 8358.73 971
133895596 G T 24378 20
133738357 T [¢ 1077168 | 4380
133747603 G GC 8246.73 1022
133747604 | AGTAAG A 8750.73 1020
133755142 G T 466.77 35
133755143 A G 466.77 35
52548
133755146 T A 469.77 35
133755354 T [¢ 46.77 43
133755360 T [¢ 46.77 43
133755987 T [¢ 99.77 19
133755988 G [¢ 99.77 19
133747603 G GC 1658.73 223
52550
133747604 | AGTAAG A 1674.06 222
52558 | 133738356 G ¢ 4802277 | 2094 | rs121913458
133747603 G GTCTGC,GC | 10706.73 1069
133747604 | AGTAAG 11477.73 1060
133755142 G T 235.77 50
133755143 A G 235.77 50
52592
133755146 T A 23877 50
133828908 T [¢ 779.77 18
133828916 T G 779.77 18
133828920 [¢ T 779.77 18
133747603 G GC 1749.73 289
52598
133747604 | AGTAAG A 1858.73 289
133747513 [¢ A 747.77 271
133747603 G GC 5253.73 935
133747604 | AGTAAG A 5489.73 927
133755142 G T 372.03 75
133755143 A G 372.03 75
52660
133755146 T A 372.03 75
133759413 [¢ T 106.77 18 | rs587778013
133828908 T [¢ 824.77 19
133828916 T G 781.77 18
133828920 [¢ T 781.77 17
133755142 G T 152.03 19
52700 | 133755143 A G 152.03 19
133755146 T A 152.03 19
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Két qua thu duogc, co6 5 bién di lap lai voi tan sb
cao & cac vi tri 133747603, 133747604, 133755142,
133755143, 133755146 c¢6 diém chat luong
(QUAL) va d6 sau anh xa (DP) cao. Pac biét, khi
ddi chiéu trén co s& dir ligu dbSNP, c6 4 bién di da
duoc chu gidi & cac vi tri 133738357 (véi ma rs la
rs121913461), 133748391 (rs121913457), 133738356
(rs121913458) va 133759413 (rs587778013). Trong
d6 co2 vitri 133738357 (rs121913461) va 133748391
(rs121913457) 1a cac dot bién giy hiéu tng khang
thudc Imatinib. Cac bién di con lai co dd tin cay chua
cao do QUAL va DP déu thép.

Tir két qua bién di, pham mén IGV dugc sir dung dé

quan sat anh xa vao hé gen tham chiéu véi cac bién di
tim dugc (hinh 1).
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Hinh 1: minh hoa két qua dnh xq trinh ty va xdc dinh bién dj véi dit liéu NGS
6 mau bénh nhdn mang ma so 51452 tai vi tri 133738357
co tham chiéeu T, trinh ty anh xa C

Két luan

Nghién ctru da xay dung thanh cong phuong phap
xac dinh cac bién di va ung dung trén 10 mau bénh
nhan véi két qua thu duoc 18 bién di, trong d6 c6 5
bién di lap lai voi tan sd cao & cac vi tri 133747603,
133747604, 133755142, 133755143, 133755146;
4 bién di duoc ghi nhan trén co s¢ dir licu dbSNP
voi ma ID lan luot 1a rs121913461, rs121913457,
rs121913458, 1s557778013. Pic biét, 2 bién dj ¢o y
nghia 1am sang gay khang thudc (vi tri 133738357 véi
mars121913461 va 133748391 voi ma rs121913457).
Pay 1a nhimng két qua ban dau gitp chung ta tim ra
phuong phap xac dinh cac bién di di truyén bang cong
cu tin sinh hoc, tir &6 cung cép nhiing kién thirc co s&
dé tim ra cac anh hudng cua céac bién di d6 trén bénh
nhan trong cac nghién ctru tiép theo.
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Loi cam on

Nghién ciu nay dwoc tai tro boi dé tai thudc cac
hieéng KH&CN wu tién cap Vién Han lim KH&CN
Viét Nam, md s6 VAST02.05/15-16. Céc tic gia xin
tran trong cam on.
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