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T 6 M TAT 

Khiem thinh la bipn tugng gidm mpt phan hay toan bg kha nang cdm nhan ve am thanh gdy ra boi moi 
truong vd sai hong gen. Khodng 50% truong hop la khiem thinh di truyen do gen gay ra, trong do khiem thinh 
dl truyen khong hgi chiing chi^m tdi 70%. Cho tcti nay co hon 160 gen Auqc xac dmh la co lien quan din 
khiem thinh di truyen khong hgi chiing, trong d6 gen GJB2 nam tren nhiem sac the 13 la mgt trong nhung 
nguyen nhan chinh gay bSnh. Trong nghien cuu ndy, chiing toi tien hanh xac dinh dot biln trong gen GJB2 6 
mgt gia dinh ngu Ĵi Vi?t Nam co hai con mJc benh khiem thinh khong hgi chimg. Sii dung ky thuat PCR v6i 
cdc cap moi dugc thiet ke dac hieu, cac doan exon ciia gen GJB2 da dugc nhan thanh c6ng. Tiep do, chiing toi 
da tiSn hanh dgc trinh tu gen trvrc tilp tir san pham PCR tinh sach. Sau khi so sanh tinh ti; gen Ihu duoc ven 
trinh tu gen cong bo tren ngan hang dii lieu gen quoc te GenBaakvoi ma so NM_004004, dgt bifin dong hop tii 
c 235delC da dugc tim thay ct cd hai b^nh nhi; trong khi cd bo va me hai b^nh nhi nay deu mang dgt bien di 
hop tli c.235delC. Ddy Id dot biln di truyen gay b^nh, lam thay doi khung djch ma tao ra mgt chuoi peptide 
ngan hon p.L79CfsX3 gay mat chiic nang cua protein. Ket qua ciia nghien ciru nay cung cap th6ng tin hiiu ich 
trong nghifin cihi bgnh di truyen 6 mire dg phan hi ciia b?nh khiem thinh va c6 y nghla 16n trong cong tac dieu 
tri lam sdng vd tu van di truyen, 

Tir khoa: khiim thinh. dot bien. GJB2. PCR. Ur van di truyin 

MO DAU 

Khiem thinh la hien tugng suy gidm thinh giac 
pho bien. Miic dp khiem thinh dugc chia thanh cac 
cap i) Khiem thinh nhe co the nghe am thanh tii 21 -
40 dB; il) Khi^m thinh trung binh co the nghe am 
thanh tir 41- 70 dB; iii) Khiem thinh nang co the 
nghe am thanh tii 71-90 dB; va iv) Khiem thinh sau 
chi nghe dugc am thanh >90 dB (Gandia et al, 2013, 
Wei et al, 2014). Ty I? tre so sinh khiem thinh nang 
va sdu fren thi giai ciing nhu a Vi?t Nam hien nay 
khoang 0,1 - 0,2%, trong khi fre khiem thinh nhe va 
vira Id 0,3 - 0,4%. NghTa la, cu 1000 tre sinh ra co 
khoang 4 - 5 fre bj khilm thinh, trong do khiem thinh 
nang va sau la I - 2 fre. Co nhieu nguy6n nhan gay 
khiSm thinh bao gom cd yeu to moi tnicmg va gen. 
Hi?n tai hem 160 gen da dugc phdt hien lien quan 
d^n khiem thinh di truyen gom cac gen ttgi fren 
nhiem sac the thuang, cac gen lan fren nhiem sac the 
thuang, cdc gen lidn k£t voi nhiim sac the X va cac 
gen di truyen theo dong me. Trong do, cdc gen ldn 
tren nhiim sdc thS thuang la hay gap nhat chiem 

khoang 80% (Birkenhager et al. 2014) Hon 50% 
cdc truong hgp b?nh nhdn mac khiem thinh di truyen 
do dot bi6n trong gen GJB2 (Bartolotta et al, 2014, 
Wei era/., 2014). 

Gen GJB2 nam tren cdnh tay ddi nhiem sac the 
13 (13ql2), CO kich thuac khoang 7 kb va gom 2 
exon. Gen nay ma hoa cho protein connexm 26 
(Cx26). Cx26 Cling cac thanh vien khac thupc hp 
protein connexin tao thanh kenh din van chuyen chat 
dinh duong, cac ion giua cdc te bdo lang gieng 
(Birkenhager et ai, 2014). Cho t6i nay han 90 dot 
bien fren gen GJB2 da dugc phdt hien (Bartolotta et 
al, 2014). Cdc dgt bien ndy co anh huong khac nhau 
toi muc dp nang nhe ciia benh khiem thinh. 

6 Viet Nam hdng nam co tir 1200 - 1400 tre 
khiem thinh ra din (Nguyin Tuyet Xuong et al, 
2014). Tre khiem thinh thuang chfm noi hoac khong 
noi dugc, tu do ddn den cham phat trien ngon ngii va 
gay kho khan cho viec hpc tap. Viec dieu tri benh 
khiem thinh hieu qua phu thu^c nhi^u vdo nguyen 
nhdn gay benh. Ket qua dieu tn khiem thinh cho thay 
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mpt s6 benh nhan co ket qud tot vdi may frg thinh so 
khac lai can phai cay dien c\rc 6c tai. Benh nhan 
khifim thinh mang dot hiia GJB2 co kha nang hoi 
phuc thinh gidc tot sau khi dugc cay dien cue 6c tai 
(Green et al. 2002, Lustig et al. 2004, Peyvandi et 
al. 2011). Do do, xdc dinh dgt biln gen GJB2 a 
benh nhan khiem thinh giup l\ra chgn phucmg phdp 
chua tri hieu qua. Do han che ve dieu kien hien nay 
viec kham phat hien benh khiem thinh chu yen la cac 
xet nghiem Iam sang va chua co xet nghiem dot bien 
gen Trong nghien cuu nay, chiing toi trinh bdy ket 
qud sang Igc dgt biln gen GJB2 a mgt gia dinh benh 
nhan co hai con mac b^nh khiem thinh khong hoi 
chumg. Ket qud ciia nghien cihi ndy se gop phan 
dang ke frong vi?c cung cap thong tin chan doan 
b?nh khifim thinh a miic dg phdn tir Id ylu to quan 
frgng cho viec lua chgn phuang phdp chiia fri va tu 
van di truyen. 

DOI TUONG PHUONG PHAP NGHIEN CUU 

Doi tugng nghien ciru 

Doi tuong nghien ciru la hai chi em mgt (ky hieu 
HLF2.3 vd HLF2.4) dugc kham chan doan tai Benh 
vien Nhi Trung uong Id mac b?nh khiem thinh khong 
hpi chiing. Ca hai benh nhi khong co phan ling vcfi 
dm thanh miic dp khiem thinh sau. Cha me hai berdi 
nhi da dong y cho mau mau cua minh vd con de sii 
dung cho qud trinh nghien cihi. Mau mau tdt cd cac 
thdnh vien frong gia dinh sau khi lay vo tning dugc 
dyng frong ong chong dong EDTA va bdo qudn a 
•20°C. 

Phinmg phdp 

Tdeh chiet DNA tong so 

Dung dich NaCI 6M dugc sii dyng d l tdeh chilt 
DNA tong so tu mau nguai. Mau chdng dong frong 
EDTA dugc nia ky de dung gidi t l bao h6ng cdu 
bdng lysis buffer. Dung djch SDS 20% va proteinase 
K (Sigma-Aldrich, St. Louis, MO, My) dugc su 
dyng de phd va nhan te bdo b^ch cdu va phdn hiiy 
protein. DNA tong so dugc phan taeh nha b6 sung 
NaCI 6M vd ket tiia bang isopropanol (Merck, 
Kenilworth, NJ, My). DNA sau khi tdeh chilt da 
dugc do nong dp kiem tra chdt lucmg truac khi giu d 
-20''C. 

Thiet ke moi nhdn vd xdc djnh trinh tir gen GJB2 

Cdc cap m6i su dyng Ak nhdn doan gen GJB2 
dugc thiet kl dya fren trinh ty gen da dugc cong b6 
fren Ngan hdng dit lieu gen qu6c t l GenBank voi ma 

s6 NM_004004. Moi dugc thiet ke d viing infron 
each exon khoang 150 - 250 bp. Thong tin cac c|p 
moi nhan gen GJB2 se dugc cung cap nlu dgc gia c6 
yeu cdu. 

Nhan gen GJB2 

Cdc doan exon cua gen GJB2 dugc khuech d^i 
bdng ky thuat PCR. Moi phan ling (25 pi) bao gcim 
cac thanh phdn' 0,125 pi Taq DNA polymerase 
(5U); 2,5 ^l dem 10X;_0,5 \\.\ dNTPs (Bartolotta et 
al, ); 1 pi m6i loai m6i (10 pmoles); 1,5 jxl DNA 
t6ng s6 (100 ng/ ^1) vd 18,375 pi HjO. Ky thu§t 
PCR dugc tiln hdnh fren may luan nhipt (MJ 
Research) vdi chu trinh nhiet nhu sau: 96°C 3 phiit, 
35 chu ky (96°C 20s, 57''C - 58''C 45 gily, 72"C 45 
giay), 72"C 10 phut; giii d 4''C. Sdn phdm PCR dirge 
kilm tra bdng di?n di fren gel agarose 1%. San phdm 
PCR sau do dugc tinh sach bdng kit Gene JET™ 
PCR purification (Thermo Scientific) theo phuang 
phap ciia nha san xuat. 

Xdc dinh trinh tif gen 

Trinh tu cac doan exon cua gen GJB2 dugc xac 
dinh fren h$ thong mdy gidi trinh tu tir dgng ABI 
PRISM 3100 Genetic Analyzer sii dyng bp kit 
BigDye Terminator V3.I (Applied Biosystems). Xii 
ly vd so sdnh cdc trinh tu nhdn dugc vdi trinh t(r Al 
dugc cong bo fren ngan hdng dii li?u gen quIc te 
GenBank vdi ma s6 NM_004004 bdng phdn mem 
smh hpc BioEdit. 

KET QUA VA THAO LUAN 

Nhdn cdc doan exon cua gen GJB2 

kb M 

Hinh 1. Anh di^n di sdn phSm PCR nhan gen GJSS.H: 
Marker 1 kb Plus, 1-2. Sdn pham PCR di§n di exon 1 vd 
exon 2 cCia gen GJB2 
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DNA tong so tinh sach tii mau dugc su dyng d l 
long hgp cac exon cua gen GJB2 bdng cdch su dung 
cac cap m6i dac hipu. KSt qud cho thdy sdn phdm 
PCR cua hai doan exon 1 va 2 ciia gen GJB2 thu 
dugc la cdc bang dac hieu cd kich thudc tuong img 
khoang 0,9 kb va Q,Z kb (Hinh I). Sdn phdm PCR 
ciia gen fren dugc tinh sach cho phan ling dgc trinh 
ty tiep theo. 

Xdc dinh trinh t y gen GJB2 

De xdc dinh dot bien gen GJB2 cho gia dinh 
CO hai con mac b?nh khilm thinh khong hgi 
chiing, sdn pham PCR sau khi dugc tinh sach dugc 
tiep tuc xac dinh trinh ty nucleotide. K^t qud phan 
tich trinh ty gen thu dugc hai doan gen cd chieu 
ddi lan lugt Id 936 bp va 802 bp tuong ung vdi 
kich thudc tinh toan ly thuyet cua exon 1 va 2 ciia 

gen GJB2. Khi so sdnh trinh tu hai doan exon ciia 
gen GJB2 vdi ttinh ty fren ngan hang dii lieu gen 
quoc t l GenBank vdi raa so NM_004004, chiing 
toi thu dugc dot bien dong hpp tu c.235delC d hai 
bgnh nhi vd dot bien di hgp tu c.235delC d cd bo 
va me hai benh nhi (Hinh 2). 

Dot bien dong hgp tir c.235delC tim thay d hai 
benh nhi la dot bien pho bien thudng gap d cac nude 
Dong A (Yan et al, 2003). Ca bo me hai benh nhi 
deu mang dgt bien c.235delC dang di hgp tu. Ddy la 
dot bien di truyen gdy benh khiem thinh (Hinh 3) 
(Choung et al, 2002) Dot bien ndy lam thay doi 
khung dich ma ciia protein tao ra mot chuoi peptide 
ngdn hon (p.L79CfsX3) chuoi peptide binh thudng 
(dai 226 amino acid) do do lam mat chiic nang ciia 
protein coimexin 26. 

WT 

w nTGgoccciqcAO a s a s n s a s 3SS 
W A I Q L I F V S 

HI TOO GCC CTO CAG CrO JOC T TC GIG 

e.2!HelC IA I S S 2 2 S ISS iSSISA ICTICGTOI 
W A C S • S S C 

t!3WC IHOOQCCTCCAQCTCAICTTCOTCTCC 
W A O S ' S S C 

Hinh 2. So sdnh trinh nucleotide cOa doan gen GJB2 vd trinh t l / da cdng t>6 NM_004D04 A. Trinh tv doan gen GJB2 doc 
Ml sdn phim PCR cija ngi/drl khde manh. S. Trinh t\r doan gen GJB2 doc tif san phim PCR cGa iWme l>9nh nhi. 0. Trinh 
b/ doan gen GJB2 6QC t£f sin phim PCR cOa t)$nh nhl. 
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a-
W T 
c 23l5delC 

<3 
WT 
c.235delC' 

c.235delC 
c.2?5delC 

c.235delC 
c 23l5drfC 

Hinh 3. Pha he gia dinh HLF2I. HLF2 1 Bo b6nh nhi mang dgt bien dj hgp tip c,235delC.I.HLF2.2' Me benh nhi mang a t̂ 
bien dj hĝ p tCr c.235delC II.HLF2.3: Benh nhi mang dot bien dong hgp ti> c 235delC II HLF2 4: Benh nhi mang flgl bien 
aong ho'p tip c.235deIC 

Tre khiem thinh neu dugc chan doan se co the 
dieu trj kip thdi de nghe, noi, vd phat frien than 
kinh tdm ly nhu tre binh thudng. Cl Viet Nam, do 
dieu ki |n con han che nen chua c6 cac chan doan 
gen d benh nhan khiem thinh. Thong thudng tre 
khiem thinh sau sau khi deo mdy frg thinh khdng 
hi^u qua thi se tiep tuc dugc cdy dien cue oc tai 
Vi?c chiia tri nhu vay se mdt thdi gian va ton kem 
hon. Biet chinh xac nguyen nhan gdy khiem thinh 
do sai hong gen dong vai tro quan frgng frong viec 
lya chgn phuang phdp dieu tri phu hgp cho benh 
nhan. Tre khiem thinh khi dugc diiu tri bdng 
phuang phdp cdy dien eye 6c tai, fre mang dot 
bien gen GJB2 d^ng dong hgp tii c6 khd nang 
nghe thay vd phan biet dugc thanh tot ban fre 
mang dpt bien di hgp tii va fre mang dot bien cd 
khd nang nghe tot han fre khong mang dot bien 
{Lustig et al. 2004, Peyvandi et al, 2011) Benh 
nhan khiem thinh mang dot biln c.235delC ciing 
dd dugc chiing minh la co phdn ling tot vdi am 
thanh sau khi duac cdy dien cue 6c tai 
(Matsushiro et al. 2002). Vi vay, doi vdi hai benh 
nhl frong nghien ciiu ndy neu dugc dieu fri thi nen 
chgn phuang phap cdy dien cue 6c tai. Giai doan 
tre til I - 3 Id tot nhdt de thuc hien cdy dien cue 6c 
lai. vi thdi gian ndy tre phdt t n i n v l thdn kinh 
thinh gidc. ng6n ngii. Do do. xac dinh dot biln gen 
GJB2 a b?nh nhdn khiem thinh Id mpt ylu t6 du 
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bao hiiu ich cung cap thong tin quan ttpng cho 
viec tu van di truyen va cay dien eye 6c tai. 

KET LUAN 

Trong nghien ciiu nay, chiing toi da toi uu dugc 
cac dieu kien ky thudt cho phep xdc dinh dot bien treo 
viing dieu khien, vimg mang ma va vung bien exon-
infron ciia gen GJB2 d mgt gia dinh co hai con mac 
benh khiem thinh. Ca hai benh nhi mang dot bien di 
truyen dong hgp Iii c.235delC. Ket qua nghien ciiu chi 
ra rdng fre mde benh khiem thinh di truyen kh6Dg hoi 
chiing nen duac lam cac xet nghiem phat hien dot 
bien gen cang sdm cdng tot de xdc dinh chinh xac 
nguyen nhan gay benh. Dieu nay cd y nghla quan 
ttpng frong vi^c dua ra bien phap chiia tn phii hgp va 
kip thdi cho benh nhan. Ngoai ra, ket qua nghien ciiu 
con cung cap thong tin hihi ich cho c6ng tdc tu van di 
truyen cho gia dinh cd con mde benh khiem thinh di 
truyen kh6ng hoi chiing nay, 

LM cam on: Con^ trinh hodn thdnh vdi kinh phi 
duac tdi trg bdi de tdi. "Nghien cuv xdc dinh cac 
dot bien gen nhdm phuc vu chdn dodn benh khiept 
thinh di truyen bdm sinh a tre em", thugc hwang 
cong nghe sinh hpc ciia Vien Hdn lam Khoa hpc va 
Cong nghe Viet Nam. vai ma so: VAST02.05/I3-14. 
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SUMMARY 

Hearing loss (HL) is a partial or total mabilily to hear It is caused by several environmental and genetic factors, 
and the proportion attributed to inherited causes is assumed at 50%, About 70% of cases are nonsyndromic heanng 
loss since hearing loss is the only symptom. To date, more than 160 genes have been identified to be associated with 
nonsyndromic HL. Genetic defects in GJB2 gene are the most common cause of nonsyndromic HL In this work, we 
detected mutations in the GJB2 gene localized on chromosome I3qli for a Vietnamese family with two children 
affecied with nonsyndromic HL. Using PCR with specific primers, we could amplify all exons ofthe gene Then, the 
PCR products were punfied and sequenced. When compared with GJB2 pubhshed in GenBank with accession 
number NM_004004, a homozygous mutation c 235delC was found in the two children Both father and mother are 
heten)zygous for the mutation. The mutation is inhented from the parents and weU known to be pathogenic, resulting 
in a putatively truncated GJB2 peptide p.L79CfsX3 which leads to the loss of a functional protein in a homozygous 
individual. The results partly contnbute to molecular studies on human inherited disorders and can be used for genetic 
counseling and clinical management. 

Keywords: Hearing loss, mutation, GJB2, PCR, genetic counseling 
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