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TOM TAT

Tu ky 1a mot hoi chirng 16i loan phat trién cta hé thin kinh. Bénh dwgc biéu hién béng nhiing khiém

khuyét v& tuong tac xa hoi, kho khin vé giao tiép va cac hanh vi s& thich han ché, lap di lip lai. Ty 18 méc
bénh ¢ tré nam nhiéu hon tré nit va c6 xu huéng ngay cang ting nhanh trén thé gisi. Hién nay chwa c6 phuong
phéap chita tri dut diém cho cac triéu chimg cta bénh ty ky. Cac nghién ciru trén thé gidi cho thiy ring ty ky 1a
mot trong bénh c6 yéu tb di truyén chiém tir 40-80%, va do nhiéu gen lién quan. Nguy co di truyén caa bénh c6
lién quan dén anh huong két hop cia cac bién thé khac nhau. Giai trinh ty ving ma hoa - Whole exome
sequencing (WES) da xéc dinh hang chuc nghin bién thé gen trong mdi exome ¢ nhidu bénh da gen nhu: tim
mach, than kinh Vi thé, WES dang duoc coi 1a hudng di ding dén dé nghién ctru di truyén bénh tu ky. Bang
cach (mg dung cac phan mém tin sinh hoc chuyén sdu nhu BWA (Burrows-Wheeler Alignment Tool); Picard;
GATK (Genome Analysis Tool Kit), SnpEff, SnpSift, PolyPhen-2, nghién ctru nay dua ra mét quy trinh co ban
nhéit dé x4c dinh cac bién thé di truyén ¢ ngudi bénh ty ky. Day la nghién ctru diu tién sir dung phwong phap
WES @& phén tich mdi lién quan di truyén voi bénh nhan tir ky & Viét Nam. Két qua ciia nghién ctru nay lam

co s& dé dinh hudng céch thirc phan tich sb liéu WES.

Tir khéa: Bénh di truyén; gidi trinh tw gen thé hé moi; gidi trinh tw ving md hoa; tin sinh hoc; tu ky

MG PAU

Ty ky (Autism Spectrum Disorders -(ASD))
thudc mot nhom céc rdi loan than kinh, khong dong
nhit v& mit di truyén. Ty ky dugc biéu hién ra ngoai
bang nhitng khiém khuyét vé tuong tac xa hoi, kho
khin vé giao tiép ngdn ngit va phi ngdn ngit, hanh
vi, sO thich va hoat dong mang tinh han hep, lap di
lap lai (Butler et al., 2015). Ngoai nhiing triéu chiing
lam sang c¢b dién cu thé, co khoang 31% bénh nhan
bi khuyét tat tri tu¢, 20-25% c6 triéu ching co giat
(Canitano, 2007; Liu, Takumi, 2014; Srivastava,
Schwartz, 2014). Mot sO bénh thuong thiy di kéem
VO‘l ASD bao gom rdi loan lo au (White et al., 2009),
r6i loan gidc ngu, réi loan tiéu hoa (Vahcentl—
McDermott ef al., 2006) va cac phan g bat thudng

gdy kich thich cam gidc (Rogers et al., 2003). Diéu
dang noi 1a hién nay chua c6 phuong phap chita tri dut
diém cho céc triéu chimg ctia bénh ty ky. Cac bién
phap dugc ap dung hién nay chi dé giam céc triéu
chimg vé hanh vi, cac loai thudc nhim giam sy hung
hang, lo 4u, trdm cam...(Smith et al., 2010). Udc tinh
méi nhit cho thiy ring ASD anh huong dén khoang 1
trong 68 tré em va ty 1& mic bénh & nam gi6i chiém
wru thé so véi nir (4:1) (Butler et al., 2015).

Nguy co di truyén cua bénh dugc dé xuét cé lién
quan dén anh hudng két hop cua cac bién thé khac
nhau (Inoue ef al., 2015). Trong nhitng nghién ctu &
nhiing cdp song sinh, su déng nhit kiéu hinh cua
ASD ¢ nhiing cip song sinh cing trimg chiém 70-
90%, trong khi ti 1€ nay ¢ nhitng cap song sinh khac
trung chi 0-30% (Rosenberg et al., 2009; Ronald,
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Hoekstra, 2014). Cac nghién ctru cho thdy ring, anh
chi em trong cung mot gia dinh c6 mot bénh nhan
méc bénh co nguy co cao 1én t6i 25% so v6i dan s6
néi chung (Chahrour ef al., 2012). Tu ky duoc coi la
mdt trong nhing réi loan than kinh ¢ tinh di truyén
cao (Chahrour et al., 2012). Yeu t6 moi truong ciing
c6 nhitng tuong tac véi yéu t6 so di truyen Va gay ra
nhimg thay doi bat thuong trong su phat trién té bao
than kinh, phat trién tri ndo, va lién két chtrc ning (
Sener et al., 2016).

Giai trinh ty vung md hoéa - Whole exome
sequencing (WES) 1a mot ing dung cua cong nghé
giai trinh tu thé hé méi dé xac dinh cac bién thé trén
tAt ca cac viung ma hda, hodc exon cua gen dugc biét
dén. Vi thé WES da dugc sir dung rong rii trong cac
nghién ctru 14m sang vai nim gan day, dic biét trong
viéc xac dinh cac gen bénh di truyén theo Mendel (
Sener e al., 2016). Hang chuc nghin bién thé gen ¢
thé duoc xac dinh trong mdi exome trong nhiéu bénh
phtrc tap nhu: tim mach, than kinh,... Tri tué 1a mot
tinh trang cuc ky phirc tap do nhiéu gen quy dinh,
nhitng nghién ctru anh huéng cua thay ddi cac gen
lién quan dén tri tué din dén thiéu ning tri tué ciing
nhu tu ky can duoc tién hanh ¢ mirc do hé gen, nhét
1a hé gen biéu hién (exome). WES dang duogc coi 1a
huéng di dung din dé nghién ciru di truyén bénh tu
ky. Phuong phap nay gitp xac dinh diéu kién di
truyén cy thé voi nhiing trudng hop con nghi ngo ve
mit 1am sang, cho thdy tim quan trong cta sy mat
mdt phin chirc ning cua gen trong hoi chimg tu ky
(Yu et al., 2013). Thanh cong ctia phuong phap giai
trinh tuy vung ma hoéa (WES) trong viéc phat hién
nhitng dot bién va xac dinh cac gen gy bénh tu ky
da duoc chimg minh boi nhiéu nghién ctru ( Sener et
al., 2016).

Tuy nhién, viéc ap dung cong nghé giai trinh tur
gen thé hé¢ méi di cung véi mot van dé can giai quyet
d6 chinh 1a viéc phan tich khéi lugng dit liéu khong
16. Mot dir liéu hé gen can duoc phén tich, so sanh,
khai thac véi cac trinh ty tham chiéu. Dé giai quyét
van d& nay, cac cong cu tin sinh da dugc phat trién
va tmng dung rong rdi. Mot s6 cong cu tin sinh phd
bién hién nay trong linh vyc ndy nhu BWA
(Burrows-Wheeler Alignment Tool) (Li, Durbin,
2009), Picard, GATK (Genome Analysis Toolkit),...
Nghién clru nay bao cao phuong phap phan tich cac
bién di di truyén ¢ ngudi bénh ty ky Viét Nam bang
phuong phap WES va cac cong cu tin sinh hién dai.
Day c6 thé coi 1 nghién ctru diu tién tai Viét Nam
trong linh vic nghién ctru di truyén bénh tu ky bang
phuong phap giai trinh ty gen thé hé moi.
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Nguyén Thu Hién et al.
NGUYEN LIEU VA PHUONG PHAP

Doi twgng tham gia

Céc bénh nhan dugc kham, xét nghiém va chén
doan boi cac bac st Khoa thn kinh cia Bénh vién
Nhi Trung wong. Thii tuc iy miu tuan thii dung theo
Hoi ddng Y dirc ciia Bénh vién Nhi Trung wong.

Phwong phap
Tdch chiét DNA

DNA téng s6 dugc tach chiét tir méu toan phan cua
bénh nhan ASD va gia dinh dugc tach chiét bang bd kit
QIAamp DNA Blood Mini Kit — QIAGEN (BPtrc).

Gidi trinh ty
Mau DNA dugc giai trinh ty trén may gidi trinh

ty thé hé moilllumina Hiseq/Nextseq clia hing
Illumina (USA).
Phan tich dir liéu

Thu vién DNA dugc chuén bi theo huéng dan cua
bo kit Agilent SureSelect Target Enrichment ctia hang
[lumina (M¥) dua trén viéc st dung céc moi cARN
¢6 chiéu dai khoang 120 mer dé Iwa chon cac khu vuc
can quan tim va lam giau khu vic d6 dé chuan bj thu
vién doan gen dung trong giai trinh ty gen thé hé méi
(Next Generation Sequencing — NGS).

Thu vién DAN dugc chudn bi theo 4 buge chinh

1- Tir gDNA dugc phan cit thanh nhimg phan
doan nho.

2- Chuén bi thu vién cung vai adaptor va index
¢ trinh tu dac thu. Cac phan doan DNA dugc ligase
v6i adaptor va mau do trong buffer HY BUFFER.

3- Hon hop mau va dau do duoc ga‘in vao cac hat
bead va dugc gilt lai trén gia kim loai. Cac phan
doan con lai sé bi loai bo.

4- Hon hop DNA+mau do+hat bead duoc rira
sach dé loai bo mau do va hat bead. Cac doan DNA
tinh sach, dat yéu cAu chét luong s€ dugc dua vao
may doc trinh tu.

Thu vién DNA sau d6 dugc gidi trinh ty trén
méy giai trinh ty méi. Dit liéu trinh ty dugc sip xép
va so sanh voi ngan hang gen ngudi (hgl9) bing
phin mém BWA phién ban 0.7.10. (Li, Durbin,
2009). Ban sao phan tir dwoc loai bo bing cach st
dung Picard v1.118. Dir li€u sau d6 dugc phan tich
bang Genome Analysis Toolkit v3.4 dé tim tat ca
nhitng vi tri c6 sy thay ddi alen véi tan s6 thong ké
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cao, bao gdm SNPs, doan thém, méit ngén va CNVs
(McKenna, Hanna et al., 2010). Bién thé dugc chu
giai bang phan mém SnpEff v4.1 va cic co so dit
lidu dbSNP v142, 1000Genome, ClinVar, ESP nham
xac dinh anh hudng cia bién thé (Cingolani et al.,
2012) . bpé chon loc dugc nhiing bién thé tiém nang,
dir liéu dugc loc qua cac bude loc nhur sau. PAu tién,
chc bién thé c6 gia tri MQ < 40 bi loai bo. Thir hai,
cac bién thé c6 gia tri Sift Pred dugc danh diu la
“Damaging (D)” hodac “NA (.”)” dugc gilr lai. Thir
ba, chon loc cac bién thé thay thé. Thir tu, loai bo
nhitng bién thé da dugc dwoc biét dén trong ngén
hang dir liéu SNPs 142.

@IlluminaSeq-ID

+

+

CTGGGTATTGGCTTAGCAGTTGGTGGTGCATGGCTGTCGTTTTATATATACAGATCGGAAGAGCACAAGTCTGAACTCCAG

CCCFFDDFHHHHHGIIJJJHHJIGIJJHHIJJJJGJIHIIGGIIJIJJIJIIIIJIJIJJIIIJIJITHHGHEFFFFFFEECEE

@HISEQ-MFG:579:HNRK3ADXX:1:1101:2265:2163 1:N:0:ACCCTT
CTTACCCCAAACAGATCGGAAGAGCACACGTCTGAACTCCAGTCACACCCTTATCTCGTATGCCGTCTTCTGCTTGAAAAA

CCCFFFFFHHFHHJIJJJGGHJJJIGITIDHGIHIJJJJJJJITJJIJJJJJIGHITIDHHHHHFDECDECCEDD@BDDDD

KET QUA
Kiém dinh chit lwgng

Sau khi dwa mau vao mdy giai trinh tu gen, viéc
chay may két thuc s& cho dit lidu tho dau tién. Dé
danh gia, kiém soat chét lugng va nhan dién cac 16i
trong dir liéu thi viéc dAu tién chinh 1 kiém dinh
chét lugng, budc nay dac biét quan trong vi n6 dam
bao cho cic budc phan tich tiép theo. Di voi may
giai trinh ty gen thé hé méi Illumina thi s6 liéu tho
ban dau dugc dinh dang dudi file fastq, file nay bao
gdm 4 dong vi du nhu hinh 1.

Hinh 1. Hinh anh minh hoa file kiém dinh chét lwong. D<‘;ng 1: ID-tén ki hiéu cho théng tin r)hén dang méu; Dong 2: trinh tw
nucleotide; Dong 3: dong dinh danh diém chét lwgng - dAu cach (+); Dong 4: dong diém chét lwong.

Diém chit lugng (Phred quanlity score chart) thé
hién tinh chinh x4c ctia mdi nucleotide. Trong gidi
trinh gen_ thé hé¢ méi (Next generation sequencing -
NGS) mdi nucleotide c6 mot chit lugng xac suét
riéng dugc tinh bang thuat toan phred va mi hoa
bang ky tu ASCII (ASCII character code = phred
quanlity value +33) theo chuén phred (quanlity of
phred score-Q), s Q cang cao thi d§ chinh xac cling
cang cao. Vi dy, néu c6 diém Q chit lugng khoang
30 thi cac 16i doc base 1a 1 trong 1000. Diém chat
lugng duogc tinh theo cong thirc Q = -10log;(P, trong
d6 P 1a x4c sudt cua cac lan doc sai sot.

Bang 1. Bang thong tin chéat lwgng doc.

Dt li¢u thu dugc tir may giai trinh ty gen dugc
dinh dang dudi dang file fastq. Két qua cho thay cac
mau déu thu dugc s trinh ty doc (read) rat 16n, voi
d6 dai téng s6 cac mau cao, 1én t6i 10,7 Gb cia miu
TO09 (Bang 1), ham lwong GC tir 47% tré 1én. O day
ty 1& %GC trén toan bo trinh ty trong mau phan bd
dat chuan vdi ty 1¢ trung binh %GC cua hé gen phan
tich (ty 1& % GC > 15% la dat chuén — theo hing
[llumina). Ty 1& Q30 déu trén 95% (ty 1& doc co diém
chét lwong Phred trén 30) va Q20 trén 97% (ty 18 doc
¢6 diém chét luong Phred trén 20) (Bang 1).

Tén mau Téng base (bp) Téng sé trinh tw doc %GC Q20 (%) Q30(%)
TO1 7,898,618,342 78,204,142 47.8 98.2 97.0
T02 9,005,484,816 89,163,216 474 98.3 97.2
T03 8,005,656,526 79,263,926 47.7 98.3 97.1
T06 8,615,935,896 85,306,296 47.6 97.9 96.

TO7 9,140,252,146 90,497,546 47. 97.1 95.

T08 9,496,766,794 94,027,394 47.5 97.2 95.6
T09 10,724,544,206 106,183,606 474 97.9 96.6

435



Giong hang dir li¢u véi hé gen tham chiéu hgl9 va
loai b6 vi tri phén tir trung lap

BWA (Burrows-Wheeler Alignment Tool) la
mdt chwong trinh phin mém lién két trinh ty cac gen
nho6 khac nhau vi mt bo gen tham khao 16n, vi du
nhu gen ngudi. Chuong trinh nay bao gdm 3 thuét
toan BWA-backtrack, BWA-SW va BWA-MEM.
Thuat toan diu tién BWA-backtrack dugc thiét ké
cho viée doc chudi trinh tu Illumina cé kich thudc
100 bp tré xubng, trong khi 2 thuat todn kia ding
cho céc trinh tu c6 kha nang doc cao hon, dao dong
tir 70 bp dén 1 Mbp. BWA-MEM va BWA-SW chia
sé cac chirc ning twong tu nhau, vi du nhu hd trg kha
ning doc cao va sip xép cac trinh ty. Tuy nhién,
BWA-MEM 1l chuong trinh méi nhit va duoc
khuyén cdo dung cho cac két qua co yéu ciu chat
lugng, do chinh xac cao, va nhanh hon. Thém vao
d6, BWA-MEM con ¢6 higu sudt tét hon so véi
BWA-backtrack trong khoang doc 70-100 bp.

Bang 2. Két qua giéng hang.

Nguyén Thu Hién et al.

D4i véi tat ca cac thudt toan cuia BWA, viée can
thiét dau tién 1a phai cdu trac dugc FM-index cho
cac gen tham khao (str dung 1énh index). Cac thuat
toan sap xep duwoc thuc hién theo 1énh
“aln/samse/sample”, “bwasw” d6i voi BWA-SW va
“mem” d6i véi BWA-MEM.

Picard 1a by cong cu dugc xdy dung trén nén
tang Java nham thao tac trén tap tin dinh dang SAM,
BAM. Picard MarkDuplicates s& kiém tra viéc sip
xép dit lidu trong tdp SAM va BAM qua d6 cung cp
vi tri cac phan tir trung ldp.

Bang 2 cho thay sir dung cong cu BWA cho kha
ning giong hang tbt, trén 99,8% dit lidu dugc giong
hang thanh cong véi trinh ty tham chiéu hgl9. Sau
khi str dung Picard dé loai bo phan tir tring lap, 97 -
98% s6 doan trinh tu dugc gitt lai, trong d6 c6 72 —
77% dit liéu dugc anh xa vao ving gen quan tam
(Bang 2).

Tén mau S6 doan trinh tw giéng hang S6 doan trinh tw giéng hang S6 doan trinh tw dwoc anh

thanh cong thanh céng sau khi loai bé Xa vao vung gen quan tam
phan ttr trung lap

TO1 78,092,641 76,441,302 57,234,763

T02 89,037,208 86,413,065 66,873,193

TO3 79,188,077 76,975,824 58,228,513

T06 85,237,890 83,203,213 61,971,614

TO7 90,427,239 88,256,633 66,092,691

TO8 93,956,665 91,994,667 68,498,820

T09 106,049,469 103,164,496 74,784,161

Xic dinh va chii gidi bién thé

GATK 1a bd cong cu phan tich hé gen dugc phat
trién tai Vién Broad dé phén tich dir li€u trinh ty c6
thong lugng cao. Goi phin mém niy cung cip mot
loat cac cong cu phan tich khac nhau, tp trung chinh
vao viéc phat hién cac bién thé va kiéu gen ciing nhu
nhin manh vao viéc cung cdp dit lidu co d chinh
Xac cao.

Dé ting do tin cdy cua qua trinh phén tich cac
bién thé dugc phat hién, ching toi sir dung phan mém
GATK dé loai bo nhitng bién thé gia. Chi tiéu can ap
dung loc céc bién thé indel 1a: QD < 2.0, FS > 200.0,
v6i céc bién thé SNP 1a: |QD < 2.0 || FS > 60.0).

Trong d6 QD (QualByDepth) 1a d9 tin cdy khi
goi tén bién thé, dugc tinh bang chidu sdu cua moi
trinh ty doc hd trg cho mot bién thé. Chi sb nay duoc

436

tinh theo cong thire QUAL/AD. Chi s6 Qual la tong
diém chat luong cua nucleotide tai vi tri xay ra bién
thé va AD 1a s6 lugng allen chira vi tri xay ra bién
thé bao gdm ca allen chua loc va allen tham chiéu.

FS (Strand bias estimated using Fisher's Exact
Test) 1a gia tri ctia phép thir Fisher's Exact nhdm xéac
dinh do léch chudi trong cac doan trinh ty (c6 nhitng
variant chi dugc phat hién trén sgi xudi hodc trén sgi
ngugc). Gia tri FS cang cao thi doan trinh ty cang co
kha ning bi léch. Cac thong sé dugc lya chon dya
theo khuyén céo ctia phan mém GATK.

Phan mém SnpEff sir dung dé phan chia cac bién
thé thanh cic nhom theo muc d6 anh huéng chirc
nang ciia bién thé (Bang 3). Pay la cong cu chu thich
va du bao anh huong ctia cac bién thé gen (nhur thay
d6i amino acid). Dit lidu dau vao ctia cong cu nay la
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cac bién thé duoc du doan (SNPs, chén, x6a va
MNPs), 1a két qua cua giai trinh ty, va cé dinh dang
VCF (Variant Call Format). Trong dit liéu dau ra,
SnpEff s& phan tich cc bién dau vao dé cha giai va
tinh toan cac tac dong ma cac bién thé c6 thé tao ra

Bang 3. Két qua xac dinh va chu giai bién thé.

trén gen. SnpEff dwa ra cac két qua nhu sau: kiéu
gen va cac diém bi anh hudng boi bién thé; vi tri cua
c4c bién thé; 1am thé nao ma céc bién thé anh hudng
dén qua trinh tong hop protein; so sanh vai cac dir
lisu khac dé tim cac bién thé da biét (Bang 3).

Tén bién thé Mau T01 Mau T02 M3uT03  MAauTO06 Mau T07 Mau T08 Mau T09
Tbéng SNP 103,84 105,091 103.809 104,497 104.022 103.954 107.192
Bién thé ddng nghia 11,488 11,539 11.322 11,417 11.276 11.447 11.664
Bién thé sai nghia 10,546 10,734 10.540 10,456 10.423 102 10.644
Thém bd ma héa két thuc 78 80 95 95 84 34 97

Mét bo ba ma két thic 38 31 36 38 39 37 42
Téng s6 bién thé thom bét 14,843 15.581 14.898 15,077 14.943 14.793 16.192
Dot bién léch khung doc 284 279 273 283 276 275 306
Thém bd ba ma hoa 163 156 148 148 158 155 154
Mét bo ba ma hoa 207 207 174 178 185 185 198

% tim thay trén dbSNP142  97.3 97.2 97.4 97.3 97.3 97.3 97.1

Két qud, ching toi da thu duoc 6 nhém bién the,
trong do6 co dén hon 97% s0 bién the da co san trong
ngan hang dbSNP142.

Sau qua trinh loc, nhimg gen/dot bién dugc giir
lai théa man cac di€u kién:

*  Gen c6 kha ning gy ra bénh lién quan than
kinh

e (C6 chi s6 MQ>40 (mapping quality)

¢ SIFT Pred=D, PolyPhen 2 Pred =D
(Damaging)

*  Bién thé thay thé

e Dot bién khong co trong co so dir lidu
dbSNP 142

MQ 14 chi s danh gia chét lugng giong hang
duogc tinh theo cong thitc MQ= -10log;(P véi P 1a
xé4c sudt doan trinh tu bj giong hang sai vi tri. Véi
MQ = 40, xac suét giong hang sai léch 1a 1/10000, c6
nghia la cr 10.000 doan trinh tu dugc giong hang thi
chi ¢6 1 doan trinh tu bi giong hang sai. D chinh
xac twong duong 99,99%.

Vi cong cu SIFT, cac nha phan tich co thé du
doan xem mot sy thay thé amino acidcé kha niang anh
huéng dén chirc nang cua protein hay khong, dya trén
su trong dong vé trinh tu va twong tu hoa ly (Physico-
chemical) gilta cac amino acid thay thé. Dir ligu cung
cép cho mdiamino acid thay thé 14 chi s6 va dy doan
dinh tinh (hogc dung nap hodc gy hai). Chi s6 nay la

ti 16 ma amino acid dugc thay thé co dung nap hay
khéng, vi vay chi s6 gan véi mirc 0 twong tur véi viée
s& gay hai. Dy doan dinh tinh s& dwoc dua ra tir chi sd,
nhu vay su thay thé vai chi s§ <0.05 duoc goi 1a gy
hai va nguoc lai s€ 1a dung hop.

Cong cu PolyPhen-2 dy doan sy anh hudng cia
amino acid thay thé trén cdu trac va chuc ning cua
protein sir dung sy twong dong vé trinh ty, chi thich
Pfam, ciu triic 3D, tir PDB, va mot sé co s¢ dit liéu
va cong cu khac (bao gdm ca DSSP, ncoils...). Chi
sO PolyPhen - 2 dua ra xac suat ma viéc thay thé la
¢6 hai, vi vy gid tri gdn véi mirc 1 s& dugc hiéu nhu
1a ¢6 hai (chu y rang diéu nay ngugc hin véi SIFT).
Du doan dinh tinh dua trén ti 1¢ dwong tinh gia
(False Positive Rate hay con goi 1a ti 1 bao dong
gia) cua viéc phén loai phuong thirc duge sir dung dé
dy doan. Theo hudng din cua phan mém danh gia
ndy, cac bién thé co6 diém danh gia trong khoang
0.957 dén 1 dwoc cho 1a co hai (D - porobably
damaging); thang diém trong khoang 0.453 - 0.956
1a c6 thé gdy hai (P — possibly damaging) va cac bién
thé c6 diém danh gia trong khoang 0 - 0.452 1a an
toan ( B - 0,0.452).

Vi véy, trong bang 4, cac bién thé bi danh gia 1a
¢6 anh huong dén chirc ning protein (SIFT_Pred=D
va PolyPhen 2 Pred =D (Damaging)) dugc gitt lai.

Vi myc tiéu cua nghién clru la tim ra cac bién
thé mé&i nam trong cac gen tiém nang lién quan dén
bénh tu ky nén sé lugng bién thé dugc xac dinh
trong co s& ngan hang dit liéu da hinh don
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nucleotide (The Single Nucleotide Polymorphism
Database - dbSNP) dugc bo qua. dbSNP 1a mot kho
lwu trit m&, bao gdm thong tin cac bién thé di
truyén trong va giita cac loai khac nhau dwgc phat
trién boi Trung tdm thong tin Cong nghé sinh hoc
(National Center for Biotechnology Information -
NCBI) phdi hgp véi Vién Nghién ctru qudc gia vé
gen nguoi (National Human Genome Research
Institute - NHGRI). dbSNP dugc biét dén 1a cac da

Bang 4. S6 lwgng ddt bién trong cac mau sau mdi budc loc.

Nguyén Thu Hién et al.

hinh trung tinh, da hinh lién quan dén mot kiéu
hinh cu thé (Sherry ef al., 1999). Hién nay, chua ¢
mot ngan hang SNP nao cho bénh ty ky. Vi thé, sau
cac bude loc, sb luong bién thé da dugc loai bo
dang ké. Chi con nhiéu nhét 1a 19 bién thé dang
quan tim ¢ mau T06 , 10, 15, 12, 14, 16, 8 bién thé
O cac bénh nhan TO07, TO8, T09, TO1, T02, TO3.
bay chinh la nhiing dit liéu quan trong cho cac
nghién ctru tiép theo.

D@ lidu T06  TO7 T08 T09 TO1 T02 T03
D@ lidu gbc 119574 118965 118774 123386 118687 120672 118707
Thuoc gen c6 tiem nang gay bénh 15055 15118 16389 16747 16498 16478 16495
va MQ>40
SIFT_Pred=D

- 319 305 319 304 330 342 309
Va PolyPhen 2 _ Pred =D
Effect=missense 319 305 319 304 330 342 309
Khéng c6 trong dbSNP 142 19 10 15 12 14 16 8

KET LUAN

Bing cach ap dung cac cong cu tin sinh chuyén
dung, khéi lwong dir liéu khdng 16 cac bién thé dugc
thu gon dang ké. Céc bién thé di truyén trén cac gen
tiém nang tu nguoi bénh ty ky Viét Nam duoc dua ra
mdt cac chinh xac nhat. Nghién ciru nay dua ra mot
quy trinh don co ban nhit dé x4c dinh cac bién thé di
truyén & ngudi bénh tu ky. Két qua nay lam tién dé
cho nhitng nghién ctru tiép theo sdu hon dbi voi
nghién ctru di truyén bénh nay.

Loi cam on: Cong trinh nghién cuu nay dwoc thuc
hién bang su hé tro kinh phi cia dé tai “Giai trinh
tw toan by ving ma hoa (exome) o bénh nhan tu ky
Viét Nam”, md s6: VAST02, 2015-2016, TS. Nguyén
Huy Hoang lam chu nhiém, thudc cac hwong KHCN
wu tién cd'p Vién Han ldm Khoa hoc va Cong nghé
Viet Nam.
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SUMMARY

Autism is a developmental disorder of the central nervous system. The disease is manifested by
impairments of social interaction, difficulty with communication and restricted and repetitive behaviors. Boys
are more likely to be diagnosed with ASD than girls and the incidence rate is trending in the world. However,
there is no definite cure for the symptoms of autism so far. Previous studies have showed that autism is a
hereditary disease with the causes from genetic factors accounted for 40-80% and related to many genes.
Genetic risk of the disease is related to the combined effects of different variants. Sequencing the coding region
- Whole exome sequencing (WES) has identified tens of thousands of genes variants in each exome in many
multi-gene disease such as cardiovascular, neurological. Therefore, WES is being considered as the right and
effective method in the study of genetics of the autism. By applying intensive bioinformatics programs,
including BWA (Burrows-Wheeler Alignment Tool); Picard; GATK (Genome Analysis Toolkit), SnpEff,
SnpSIFT, PolyPhen-2, this study describes a basic procedure to determine the genetic variations in the people
with autism. It is noted that this is the first report on the application of WES method in research of the autism
in Vietnam. The results obtained in the present study could be used as a basic guide for the WES data analysis.

Keywords: Autism; bioinformatics, genetic diseases; next generation sequencing, whole exome sequencing
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