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BU'O'C DAU (PNG DUNG KY THUAT GIAI TRINH TY GEN THE HE MO XAC DINH
DOT BIEN GEN LIEN QUAN KHIEM THINH BAM SINH

Pham Vi Héng Hanh', Nguyén Thi Trang™, Bé Dirc Huy1;
Cao Minh Thanh', Nguyén Thi Nhan?, Nguyén Hoang Son’, Hoang Nam Anh

TOM TAT: Hién nay, tai Viét Nam hang ndm c6 khodng 15000 tré bj khiém thinh. Viéc chan
doan sém nguyén nhén khiém thinh bam sinh cé vai tré quan trong trong viéc phat trién ngén
ng cing nhw tri tué cda tré. Muc tiéu: Nghién ctru nhdm ung dung ky thuét gidi trinh t gen
thé hé moi (NGS) xac dinh dot bién gen thudng gap va dét bién méi lién quan khiém thinh bam
sinh & tré khiémn thinh bam sinh tai Viét Nam. Phwong phap: 80 tré diéc bam sinh va 100 tré
binh thuong. Mau méau ngoai vi duwoc thu nhén dé tach chiét DNA bé gen. Ky thuat NGS durge
trng dung dé phat hién 100 dot bién trén 18 gen: GJB2, GJB3, SLC26A4, MT-RNR1, MT-CO1,
MT-TL1, MT-TS1, MT-TH, DSPP, GPR98, DFNA5, TMC1, MYO7A, TECTA, DIABLO, COCH,
MYO15A va PRPS1. Két qua: Phét hién 17 dét bién & 14 tré khiém thinh (ti 1&é 21.25%), gém 2
trvong hop dot bién déng hop gen GJB2 va 8 trwong hop di hop & gen GJB2, 2 trirong hop dot
bién di hop & gen SLC26A4 va 2 truong hop dét bién déng hop & gen ma héa 12S rRNA, 1
trwong hop dj hop gen TMC1, 1 truvong hop dj hop ¢ gen MT-TH, 1 truvong hop dj hop & gen
MT-TL1. Két ludn: Yéu td di truyén Ia mét trong nhitng nguyén nhén quan trong gy ra khiém
thinh bam sinh & Viét Nam. Dot bién trén gen GJB2 va gen ma héa 12S rRNA 4 hai nguyén
nhéan di-truyén phé bién. NGS la ki thudt hién dai phat hién dét bién chinh xéc, hizu ich trong
viéc chan doan dbng thoi nhiéu dét bién gen lién quan khiém thinh.

Tw khoa: Gidi trinh tw gen (NGS), khiém thinh di truyén, GJB2, 128 rRNA, SLC26A4.

1. PAT VAN DE

Khiém thinh bam sinh Ia tinh trang bénh ly
mét hoan toan kha néng nghe hodc suy giam
thinh lwc & nhidéu mirc @6 khac nhau ngay t
giai doan so sinh. Theo WHO, trén thé gi¢i co
360 triéu ngudi khiém thinh (5.3% dan so).
Tai Viéet Nam, nam 2014, Bénh vién Phy san
Ha Nbi d3 kham sang loc khiém thinh so sinh
38331 tré, phat hién 688 ca bi khiém thinh
(1.5%); ti 1& nay thyc té cé thé cao hon do ¢
nhiéu trwong hop tré méat dan thinh lyc trong
qua trinh trwdng thanh. Viét Nam cé khoang
940 nghin tré duwgc sinh ra hdang nam
(ASEANSstats, 30/09/2015), chi véi ti 1é 1.5%,
méi nam sé c6 thém gan 15 nghin tré khiém
thinh. Khiém thinh do nguyén nhan di truyén
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chiém > 50% sb trwéng hep [1], nhung tai
Viét Nam lai chwa c6 bién phap phat hién dot
bién gen khiém thinh hiéu qua.

Trong nghién clru nay, phuong phap giai
trinh tw gen tryc tiép chay trén may giai trinh
tw thé hé moi Bioelectron 4000 st dung chip
ban dan semiconductor v&i cac' mdi thiét ké
san cho 100 dét bién trén 18 gen (CapitalBio,
My) dé tao ra mét phwong phap phat hién dét
bién nhanh chéng, chinh xac, tiét kiém chi phi
va strc lao dong, théng lwong cao, cé thé
chan doan da gen, da dot bién trong mét 1an
thao tac; dac biét 1a kha nang &ng dung trong
chan doan trwdc sinh hodc so sinh, tir d6 cé
bién phap can thiép hodc cho tré tiép can
nhirng chuong trinh gido duc d3c biét tir sém
dé tré khiém thinh phat trién ngdn ng, tw duy
binh thwéng. :

Muyc tiéu: Xac dinh dét bién gen lién quan
khiém thinh bAm sinh & tré khiém thinh bam
sinh tai Viét Nam bdng ky thuat gidi trinh ty
gen thé hé méi (NGS).

2. POl TUONG VA PHUONG PHAP
NGHIEN CUU

2.1. P6i tweng nghién ciru
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péi tuong tham gia nghién ctu gom 80 tré
khiém thinh ugc chi dinh cay dién cyc 6c tai
tai Khoa tai mi hong, bénh vién Dai hoc Y Ha
NGi va 100 tré co strc nghe binh thuong tai
cac Trwong THCS khu v Ha Noi.

2.2. Phwong phap nghién ctru

DNA bo gen duoc tach chiét t&r mau mau
ngoai vi clia 100 ngudi co sirc nghe binh
theong va 80 tré khiém thinh bang bang
DNeasy Blood & Tissue Kit {Qiagen). ADN
clia bénh nhan sau khi tach chiét tai Phong di
truydn phan t Trung tam tu van di truyén,
Bénh vién Dai hoc Y Ha Noi, duoc cét thanh
nhirng doan exon V6 nho co kich thuwéc 150 -
200bp béng kit Aligent SureSelect Human All
Exon V6 (Aligent technology CA, USA). Sau
do sé duoc gi sang cong ty CapitalBio, My
& lai cac doan ADN trén véi cac doan do ¢6
gén hat biotin. Tién hanh gan Streptavidin én
nhing doan ADN lai ghép. Rira sach cac hat
biotin — streptavidin, chi gitr lai nhing mach
don (ctia bénh nhan). Nhirng mach don nay
sé dugc thyc hién phan (rng nhan gen PCR.
San phadm thu dwgc chuan bj cho qua trinh
gidi trinh ty tw dong trén may giai trinh ty thé
hé méi Bioelectron 4000 str dung chip ban
din semiconductor véi cac mdi thiét ké san
cho 100 dét bién trén 18 gen (CapitalBio,
My).( Bang 1).

Cac sb lidu thu duoc trong nghién clru
dwoe xtr ly bang phan mém excel 2017.

3. KET QUA NGHIEN CcU'U

Trong s6 80 tré khiém thinh tham gia xét
nghiém, c6 17 trudng hep mang dot bién gen
duwoc phat hién, chiém i [& 21.25%. Phat hién
10 trweng hop ddt bién gen GJB2gdm: c6 2
truong hop dot bién ddng hop; 5 trwong hop
d!' hop véi @6t bién ¢.299_300delAT trong d6
ch 2 truong hop phat hign di hop to kép: 1
gﬁgggAhqp ‘di hop kép c.2168A>G (gen
2t :) va_299_30'0delAT (gen GJB2);1
(:.235(9iel gp d} hop Akep. ::.299_300deIAT va
L (f:a 2 dotﬁbler) déu thudc gen

Tré.n ru’o'ng_hc_r;') dot bien ¢.512insAACG.
S thenrl ‘ma hdéa 12S rRNA, phat hién
m.627A>G Vt?‘ng hop dbt bién ddng hop

4 M.961delTinsC. D6 véi gen

—

SLC26A4 cb 2 tredong hop dot biér g B
g * Nop:

c.439A>G va c.2168A >G. 1 truong hop g
hop gen TMC1, 1 trwdng hop dj hop ¢ gen!
MT-TH, 1 trwong hop di hop & gen MT.T4
Khong phat hién dot bien trén gen Gygg,
Tuin sudt phat hién ddt bién trén cac gen.
GJB2, 12S rRNA, SLC26A4, TMC1, MT-TH
MT-TL1 va GJB3 I&n luot Ia 12.5% (10/gg)
25% (2180), 2.5% (2/80), 1.25% (ifgq)
1.25% (1/80), 1.25% (1/80)-va 0%. S ligu cf
tiét dwoc thé hién & bang 2.
4. BAN LUAN

Trong cac dang khiém thinh, khiém thinh
do than kinh cdm nhan khong triéu chimg
(non-syndromic sensorineural hearing loss ~
non-syndromic SNHL) chiém dén 70% truéng
hop. Cé hai nhém nguyén nhan gay khiém
thinh chi yéu 14 do di truyén va mai truéng:
trong d6, nhém nguyén nhan c6 yéu to di
truyén chiém hon 50% [1] voi 60 gen lién
quan dén di truyén trén NST thwong dang lan,
32 gen” lien quan dén di truyén trén NST
thwong dang trdi, 4 gen di truyén lién ket giéi
tinh dang lan va 2 gen di truyén lién quan \
thé (Hereditary Hearing Loss Home page
Website - http://hereditaryhearingloss.orgd,
théng tin cap nhat ngay 28/01/2016); trén mi
gen nay c6 khi lai chia hang chuc, hang tram
dét bién khiém thinh khac nhau. Tuy nhién,
cac gen va dot bién gay bénh lai co tinh déc
th chuyén biét cho tirng khu vuc, quoc gia
hay dan tdc nén viéc sang loc co thé chi can
tap trung vao mot sé dot bién phd bién cho
mot cong ddng nhét dinh. Day 1a mot trongfb
it cac nghién ciu vé dot bién gen gay kniem
thinh trong cong ddng ngudi Viét va la nghién
ciru dAu tién s dung phwong phap gid tri'r:h
tw gen truc tiép phat hien sé lugng dot bier
I&n: 100 dot bién trén 18 gen tai Viet Nam-

Két qua nghién cru caa chung t0i chi ra
réing, ty I1& phat hién dot bién trén cac 9%
GJB2, 125 rRNA, SLC26A4, TMCT, MT-TH!
MT-TL1 va GJB3 [3n hrot 1a 12.5% (1087
25% (2/80), 2.5% (2/80), 1.25% (1/80)
1.25% (1/80), 1.25% (1/80) va 0%. ..

Nhu vay, dot bién & gen GJB2 chiém ! 7
cao nhat & ca 2 dang déng hop va di hoP

oyl i v £ inh
véi ty 1& 12.5% trong nhém ngudi khigm thi"
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khao sat, ti 1& nay cao gap 4 Ian vai ty 18 xuét
hién dot bién gen GJB2 & tré khiém thinh Viét
Nam cta nghién ciu ciia Nguyén Thj Trang
va cs. (2015) la 3,95% khi khdo sat 9 dot bién

gen khiém thinh bdm sinh bang cdng ngn*
DNA microarray. D6t bién gen trén 12S rRi~
va SLC26A4 chiém ti 1é cao thlr 2 v&i 2.5%.
twong duong 2 truong hop & méi gen.

Bang 1. 100 dot bién cua 18 gen

N Gen Potbién N Gen Dot bien N Gen Dot bien
1 GJB2  c.235delC 35. c.679G>C 69. GJB3 ¢538C>T
c.299- 36. SLC26A4 IVS14-2A>G 70. (tiép) c.574G>A
300delAT (tiép)
c.35delG 37. c.919-18T>G 71. c.423delATT
c.176- 38. c.920C>T 72. ' c497A>G
191del16 ' V
c.167delT 39. c.109G>T . 73. T cA21A>G

¢.512insAACG  40.
c.456C>A 41.

c.456C>G 42,
c.427C>T 43.
c.416G>A 44,

c.257C>G 45,
c.253T>C 46.
c.109G>A 47.
¢.99delT 48.
c.94C>T 49.
SLC26A4 IVS7-2A>G 50.
c.2168A>G 51.

c.1229C>T 52.
c.1147A>T 93:

— ] —t e | |
2z lafal=lalzlz] lele el #¢f o

c.1160C>T 74. MT- m.1555A>G

ct.1181_1183 75. RNR1 m.1494C>T
delTCT e : :

c.1318A>T 76. m.827A>G

c.1336C>T . 77. m.961delTinsC

¢.1555_1556 78. MT-CO1 m.7444G>A
delAA Y

¢.1586T>G 79. MT-TL1  m.3243A>G

c.1594A>C  80. MT-TS1 m.7445A>G

c.1634T>C ~ 81. - m.7303T>C
c.1673A>T - L m.7511T7>C
cA7T17G>T 83. MT-TH m.12201T>C
¢.1746delG 84. DSPP c.52G>T

- €.2054G>G 85. GPR98 ¢.10088_10091

delTAAG

c¢.2082delA 86. DFNAS - IVS8+4A>G

c.2107C>G 87. TMC1 c¢.150delT

20. c.1975G>C  54. c.227C>T 88. ~ IVS15+5G>A
BT c.2027T>A 55, c.230A>T 89. MYO7A c.625G>A

B R ©.2162C>T 56. c.269C>T 90. - ¢c.731G>C

23 c.589G>A 57. c.589G>A 91. TECTA  c4525T>G
24, c.1226G>A  58. c.349delC 92. DIABLO  c¢c377C>T
25, c.281C>T 59. c.387delC 93. COCH c.1535T>C

"26. IVS15+5G>A  60. c.404A>G 94, C.1625G>A
20 c.2086C>T  61. c439A.C>G  95. MYO15A c.8183G>A
28, c.745T>C 62. GJB3 c697G>C 96. c.8767C>T
"29. c.1079C>T  63. c.812A>G 97. PRPS1 c.193G>A

"30. c.259G>T 64. IVS10-12T>A  98. C.259A>G

23 c.1343C>T 65. IVS13+9C>G 99, c.869T>C

93D, c.1540C>T 66. IVS14+1G>A 100 c.916G>A

"33, c.1919G>T  67. IVS14-1G>A

3. ¢.2000T>C 68. IVS16-6G>A

e PR T W
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Bang 2. Cac dot bién va ti 1& phat hién

So trwéng hop

Ty 1é phm

Loai X Ty lé
aen dot bién Pong  pihop (%) toan nhém
hop nghién cay
c.299-300delAT 0 5* 29,41 6.25 Tong
GJB2 c.235delC 0 2 11,76 2.5 125
c.512insAACG 2 1 17,66 3.75
MT - m.827A>G 1 0 59 1.25 7€
RNR1 m.961delTinsC 1 0 59 1.25
c.2168A>G 0 1 59 1.25 1.25
SLC26A  —230A>G 0 1 5.9 125 5
TMC1 c.1334G>A 0 1 59 1.25 1.25
MT-TL1 m.3243A>G 0 1 59 1.25 1.25
MT-TH m.12201T>C 0 1 59 1.25 1.25
Tong 17 100%

*C6 2 trwong hop mang ca 2 dot bién: 1 truvong hop mang dot bién ¢.2168A>G va
299 300delAT, 1 trvong hop mang dét bién c.235delC va 299_300delAT. Cac tinh toan vé il

va tan sudt vi thé tinh 5 trirong hop cho dot bién 299_300delAT.

GJB2 ma hoa connexin 26 (Cx26) cua tai
trong. Nhirng ddt bién trén GJB2co lién quan
dén ca 2 dang trdi va lan, & ¢a 2 kiéu ¢o hoi
chirng va khong c6 hodi chirng cua khiém
thinh. Dac biét, cac doét bién trén gen GJB2 c6
thé chiém dén 50% céac trudng hop khiém
thinh di truyen tréen NST thudng dang lan.
Pay la gen dau tién dugc xac nhén co lién
quan dén khiém thinh do than kinh cadm giac
(SNHR). V6&i c& méu khao sat, phat hién 2
trwdng hop di hop tir kép (chiém 14.29 % s
trwdng hop phat hién dét bién) 1a 1 trwong
hop di hop kép c.2168A>G (gen SLC26A4)
va 299 300delAT (gen GJB2); 1 truéng hop
di hop kép ¢.299_300delAT va c.235delC (ca
2 dot bién déu thudc gen GJB2). Két qua
nghién clru ctia ching tdi gan gidng véi moét
nghién cru & Trung Quéc; theo do, [235delC)/
[299_300delAT] 1a kiéu gen dj hop t&r kép phé
bién nhat ctia GJB2.

.‘Théng ké két qua tir bang 2 cho thay & dot

bien ¢.299-300delAT thudc gen GJB2, ty 1&
bénh nhan mang dét bién nay la 6.25% chiém
ty 1& 29.41% trong toan miu nghién clru
(Ch‘em ty ‘e dét blén cao nhat trong cac Ioa|
e S
) phat hién dét bién

299 300delAT chiém ty 1& 4,71% trong sb
bénh nhan nghién cliru [5]; con dot bién
235delC thudc gen GJB2, ty & bénh nhan
mang dot bién nay la 2.5% chiém 11.76%
(dieng ther 2) trén tébng s6 mau nghién clu, ty
|& nay thap hon khi so sénh voi 3, 95% trong
bao cao ctia Nguyén Thuy chng va cong sV
(2015) trén nhom bénh nhan khiém thinh tai
Viét Nam [6], khéng phu hgp véi Yuan Yong
yi va cong su (2007) thay rang dot bién
235delC chiém ty 1& cao trong sO dot bién
GJB2 & nguoi chau A (65,6% nhom bénh
nhan Trung Quéc, 57,6% nhoém bénh nhan
Dai Loan, 34% trong nhom bénh nhan Nhat
Ban...) [7]

Piéu nay c6 thé cho thay ty 1é dot

mot gen & cac ching ngudi khac nhay
khac nhau.Trong nghién ctru cla ching tol cé
2 trwong dugc phat hién dot bién dong hoP “‘f
gen 128 rARN (gen MT-RNR1) lod!
m.961delTinsC va m.827A>G co 1y ¢ be"h
nhan mang dét bién 1a 2.5% chiém 1y ¥
11.8% trén tbng s6 mau nghién cUu- Nghié”
c(ru nay hoan toan phd hop véi nghién cuy ol
Han et all. (2016). Mt s nghién ciru khac o
Snatos (2005) ciing da chi ra méi lién qu2" give |
dot bién gen TMC1, MT-TH, MT- i ¥

bién Cﬁa
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khiém thinh bam sinh. Trong nghién clru cla
chung toi ¢6 gép 3 trvong hop mang mai loai
dot bién cua 3 gen nay.

Ngoai ra, chung t6i chi phat hién dugc 2
truong hop mang dot bién 2168A>G (5,9%) va
IVS7-2A>G (5.9%) & gen SLC26A4, két qua
nay khac v&i nghién clru cia Yongzhi Liu va
cong sy (2016) nghién clru trén nhém bénh
nhan N&i Méng thay ty 1& ddt bién gen IVS7-
2A>G 1a 32,7% trong nhém ddt bién phat hién
duoc, con ty 1& nay cia dot bién 2168A>G la
3,64% [8).

Viéc phat hién sém gen nay & tré cé y
nghfa rat quan trong vi tré nhé hon 10 tudi
mang gen s dung thu6c aminoglicoside ¢6
nguy co cao bi khiém thinh ddc biét 1a khi &
nudc ta ti 18 st dung khang sinh mét cach
bira bai con rat cao. Nguyén nhan la do 128
rRNA ti thé 1a noi mang cac dot bién quan
trong lien quan dén c& khiém thinh do
aminoglycoside va khiém thinh khong hoi
chirng. Day la mot dot bién gen quan trong
gay bénh diéc bam sinh & tré va duoc di
truyén qua DNA & ti thé cla nguoi me. Trong
nghién ctu nay, khong phat hién thay dot
bién & 100 mAu mau cha ngudi binh thuwong.

5. KET LUAN

1. Ti 16 dot bién gen & nhém tré khiém
thinh 13 21.25%. Trong d6 dét bién gen GJB2
chiém ti 1é cao nhat (12.5%) trong 18 gen
dwoc khao sat.

2. Trong 100 dot bién trén 18 gen khao sat
ty 1& phat hién dot bién trén cac gen GJBZ,
12S rRNA, SLC26A4, TMC1, MT-TH, MT-TL1
va GJB3 lan lwot 1a 12.5% (10/80), 2.5%
(2/80), 2.5% (2/80), 1.25% (1/80), 1.25%
(1/80), 1.25% (1/80) va 0%.
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SUMMARY
APPLICATION OF NEXT GENERATION SEQUENCING UPON THE DETECTION F 19
: MUTATIONS IN 18 DEAFNESS GENES IN VIETNAMESE CHILDREN WITH
NON-SYNDROMIC HEARING LOSS

Pham Vu Hanh', Nguyen Thi Trang', Do Duc Hyy'

Cao Minh Thanh', Nguyen Thi Nhan’, Nguyen Hoang Son’, Hoang Nam ppys
"Hanoi Medical Univers;

“Nguyen An Ninh High Scho,

*Viet Duc High Schoof

Introduction: -There are 15000 hearing-impaired children are born in Vietnam every yea'r,
Early detection of common deafness mutations is a key factor for diagnosing, helping hearing.

“loss children to develop their language and awareness normally. Objective: To identify the
‘carrier rate of common deafness mutations in Vietnamese population. Methods: 80 hearing-

impaired and 100 ‘normal children from Viet Nam. Apply technology of next generation
sequencing to detect 100 mutations of 18 deafness genes, namely GJB2, GJB3, SLC26A4; MT-
RNR1, MT-CO1, MT-TL1, MT-TS1, MT-TH, DSPP, GPR98, DFNAS, TMC1, MYO7A, TECTA,
DIABLO, COCH, MYO15A and PRPS1. Results: Identify 17 mutations of deafness genes of 14
hearing-impaired patients (account for 21.25% in total), including: 8 cases of heterozygous
mutations of genes GJB2 (5 cases of gene ¢.299-300delAT, 2 cases of gene ¢.235delC and 1
case of gene c¢.512insAACG);, SLC26A4 (c.2168A>G and c.439A>G, 2 cases); TMC1
(c.1334G>A); MT-TH (m.12201T>C); MT-TL1 (m.3243A>G) and 4 cases of homozygous
mutations of genes GJB2 (¢.512insAACG, 2 cases), MT-RNR1 (m.827A>G, m.961delTinsC);
No mutations were identified in the control group. Conclusion: The incidence of deafness
mutations in hearing-loss group is 21.25%. Mutations of GJB2 cover the largest proportion
(12,5%) among 18 genes investigated. In this review, we describe commonly used genomic
technologies as well as the application of these technologies to the genetic diagnosis of
deafness and to the discovery of novel genes for syndromic and nonsyndromic deafness.
Key words: NGS, deafness, hearing loss, GJB2, GJB3, SLC26A4, 12S rRNA



