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TOM TAT

Khiém thinh la hign teong giam mét phin hay toan bd kha nang cam nhin vé am thanh géy ra béi méi
truémg va sai hong gen. Khoang 50% trudmg hyp la khiém thinh di truyén do gen gy ra, trong 36 khiém thinh
L tmycn khéng hcl chimg chiém 61 70%. Cho t¢i nay ¢6 hon 160 gen duge xac dinh 12 ¢o lign quan dén
Kkhiém thinh di truyén khong hér chimg, trong do gen GJB2 nam tén nidm sic thé 13 1a mét trong nhimg
nguyén nhan chinh gy bénh. Trong nghién cir ndy, ching té hinh xdc dinh ¢dt bién trong gen GJB2 &
mdt gia dinh ngudr Vmct Nam co hai con mic bénh khiém thinh khéng h¢i chimg. Sir dung k\ thudt PCR véi
céc ciip mé1 duge thiét ké d3c hi¢u, céc doan exon cla gen GJB2 dd duge nhén thanh cdng. Tlep 44, chiing t6i
da tién hanh doc trinh tr gen trye uep i san pham PCR tinh sach. Sau kin so sénh trinh tw gen thu duge véa
trinh tur gen céng bd trén ngan hang dit lréu gen quoc @ GenBankvgi mé s NM_004004, djt bién déng hop tir

¢ 235delC da duge tim thay @ ca hai bénh nhi; trong khi ca bd va me hai b¢nh nhi nay déu mang do! bién di
hop ti¥ ¢.235delC. Day 1a dot bién di ruyén gay bénh, lam thay ddi kbung djch ma tao ra mdt chubdi pepude
ngin han p.L79CHX3 gy mat chirc nang cua protein. Két qua clia nghién ciru nay cung chp théng tin hitg ich
rang nghién el bénh di truyen & mtte dp phén 6t cua bgnh khidm thinh va cd ¥ nghia 16 trong céng thc dién
tri lam sdng va tr van di truyen.

Tir khda: khidm think, dét bicn. GIB2, PCR, e van di truyén

MO PAU

Khiém thinh 14 hién twong suy giam thinh gidc
pho bidn. Mirc dd khiém thinh duge chia thinh cic
cap i) Khiém thinh nhe ¢6 thé nghe am thanh ti 21 -
40 dB: i) Khiém thinh trung binh ¢4 thé nghe am
thanh tr 41- 70 dB; i) Khiém thinh ning co the
nghe am thanh tir 71-90 dB; v iv) Khiém thinh siu
chi nghe durge dm thanh >90 dB (Gandm elal, 2013,
Wei et al., 2014). Ty ¢ ue so sinh khiém thinh ning
va siu trén thé gioi cing nhr ¢ Viét Nam hién nay
khoang 0,1 - 0,2%, trong khi tr¢ khiém thinh nh¢ va
vira 1a 0,3 - 0,4%. Nghia 13, cir 1000 tré sinh ra co
khoang 4 - 5 tré bj khiém thinh, trong 48 Kkhiém thinh
ndng va sdu a1 - 2 tre. C6 nhlsu nguyén nhin gay
khiém thinh bao gdm ca yéu & mdi trwémg va gen.
Hién tai hon 160 gen dd duge phat hign Lién quan
dén khlem thinh di truyén gdm cac gen i trén
nhiém sic thé thuéng, cac gen 13n trén nhidm séc thé
thuomng, cac gen lién két véi nhidm sic thd X va cac
gen di rmyen thee dong me. Trong d¢, cic gen lin
trén nhifm sic thé thuomg 14 hay gap nhét chiém

khoing 80% (Birkenmhager er al, 2014) Hem 50%
céc truémg hgp bénh nhin méc khiém thinh di truyén
do dét bién trong gen GJB2 (Bartolota et al, 2014,
Weieral,, 2014),

Gen GJB2 nam trén canh tay da: nhiém séc thé
13 (13g12), ¢6 kich thuée khoang 7 kb va gbm 2
exon. Gen nay mi hda che protein connexin 26
{Cx26). Cx26 cung cic thinh vién khic thuge hQ
protein conaexin tao thanh kénh din vin chuyén chit
dinh duimg, cac ion giita cdc ¥ bio ling ging
(Birkenhager e¢ al.. 2014). Cho t¢1 nay hon 90 dét
bién trén gen G/B2 da dugc phét hién (Bartolotta ef
al, 2014) Cic 46t bién ndy ¢6 dnh huwong khac nhau
td1 mire dng nhe cla bénh khiém thinh,

'0 Viét Nam hang ném ¢6 tir 1200 - 1400 tré
khiém thinh ra d&1 (Nguyén Tuyét Xuwong et al,
2014). Tré khiém thinh thuong chim noi hodc khong
n6i dugc, tir 46 din dén cham phat tridn ngdn ngit v
g3y khé khan che viée hoc tap. Vise didu tri bénh
khiém thinh hidu qua phy thude nhidu vie nguyén
nhan gdy bénh. K& qua diéu tn khiém thinh cho théy
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mdt sb bénh nhén co két qua tot voi mdy tro thinh s6
khic lai cin phai cdy dign cyc éc¢ tai. Bénh nhén
khiém thinh mang d§t bién GJB2 ¢6 kha niug héi
phuc thinh gidc ot sau khi duoc cay dién owe oc tal
(Green er al, 2002, Lustig ef al, 2004, Peyvandi ef
al, 2011). Do d¢, xac dih d§t bién gen GJBZ &
bénh nhin khiém thinh gitp Iya chon phuong phip
chira tri higu qud. Do han ché vé diéu kién hién nay
vige khdm phét hién bénh khiém thinh chi yéu 14 cae
xét nghiém lam sang va chua cd xét nghiém 4ot bidn
gen Trong nghién cfry nay, ching té1 trinh bay két
qua sang loe dgt blep gen GJB2 & mit gia dinh bénh
nhin cd hai con mic béoh khiém thinh khéng h‘:fn
chimg. K&t qua cia nghién céu may s& gop phin
dang ké trong viée cung clp (héng tin chin dodn
bénh khiém thinh & mive 43 phin 7 13 yéu 15 quan
trong cho viéc Tza chon phuong phip chita tri va tw
vén di truyén.

DOI TUGNG PHUONG PHAP NGHIEN CUU
Bl tegng nghién ciru
Pbi rong nghidn ciru 1 hai chi em rugt (ky higu
HLF2.3 va HLF2.4) dquc kham chén doin t2i Bénh
vién Nhi Trung vong la mic bénh khiém thigh khéng
hér chirog. Cé har bénh nhi khéng cé phin @ng voi
am thanh mac 4§ khlem thinh sdu. Cha me hai bénh
nhi d& déng § cho miu méu ciia minh vé con @8 sir
dung cho qua trinh nghién ciru. M3u méu it ca cic
thanh vién wong gia dinh sau khi lay vé tring dugc
dyng trong éng chong dong EDTA va bio quan &
°C.

Phuong phip
Tach chiét DNA tong sé

Dung dich NaCl 6M dugc st dyng dé tach chiét
DNA téng s6 tir mau ngudi. Miu chong ddng trong
EDTA dugc rira k§ dé dung giai t bao héng chu
bing lysis buffer. Dung dich SDS 20% vi proteinase
K (Sigma-Aldrich, St Louis, MO, My) duoc sir
dung dé pha v& ahin t¢ bao bach chu va phan hiy
protein. DNA Iong sé duge phin tach nhes b6 sung
NaCl 6M va két tia bang isopropaniol (Merck,
Kenilworth, NJ, M§). DNA sau khi tich chiét da
duge do nong 49 kiém tra chit Tuong trude khi gix &
-20°C

Thiét k& mdi nhén va xic dinh trink e gen GJB2

Céc cdp méi sir dyng dé nhin doan gen GJB?
dugc thiét ké dya trén trinh tr gen 33 duge cong bb
trén Ngin hang di liéu gen quéc 18 GenBank vai mi
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36 NM_004004. Mé1 duroc thiét ké & ving intron
céch exon khodng 150 - 250 bp. Théng tin cic cip
méi nhan gen GJB2? sé duge cung cap néu déc gid cd
yéu ciu.

Nhin gen GIB2

Cic doan exon cua gen GJB2 ducc khuéch da
bing k¥ thuat PCR. Mdi phan tmg (25 pl) bao gdm
cac thanh phin' 0,125 pl Tag DNA polymerase
(5U); 2,5 pl dém 10X; 0,5 pl dNTPs (Bartolotta e
al, % | pl mbi loai moi (10 pmoles); 1,5 ul DNA
téng s (100 ng/ pl) vé 18,375 pl HyO. K thuit
PCR dugc uén hanh trén mdy ludn nhigt (MJ
Rescarch) véi chu trinh nhiét nhue san: 96°C 3 phu,
35 chu ky (96°C 20s, 57°C - 58°C 45 gidy, 72°C 45
Bidy), 72°C 10 phut: giir & 4°C. San pham PCR duge
Xiém tra bing dign di trén gel agarose 1%. Sdn phim
PCR sau d6 dugc tinh sach ba.ng kit Gene JET™
PCR punfication (Thermo Scientific) theo phuong
phép cia nha sin xuit.

Xéc dinh trinh tir gen

Trinh tu cic doan exon ciia gen (/B2 duge xac
dinh tén hd théng may gidi winh e or dong ABI
PRISM 3100 Genetic Analyzer st dung b kit
BigDye Terminator V3.1 {(Applied Biosystems). Xiy
Iy va so sanh céc trinh tu nhin duogc voi trinh ru di
duge cong b teén ngn hang di lidu gen qucc )
GenBank v6i md s& NM_004004 biing phin mém
sinh hoc BioEdit.

KET QUA VA THAO LUAN

Nhin c4c doan exon cia gen GJB2

kb M 1 2

Hinh 1. Anh dign di san phdm PCR nhan gen GJB2M:
Marker 1 kb Plus, 1-2. $4n phfim PCR dién di exon 1 vd
exan 2 alia gen GJB2
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i DNA tong sb tinh sach tir mau dugc st dung aé
tong hop cdc exon cia gen GJB2 bing cich st dung
cic cfp mdi dic higu. K&t qua cho thiy sin phém
PCR cua hai doan exon 1 va 2 cia gen GJB2 thy
duoc |3 cic bang dac hidu co kich thuée tuong img
khoang 9,9 kb va 0,8 kb (Hinh 1). San phdm PCR
cua gen trén duge tinh sach cho phan tmg doc trink
tw tiép theo.

Xac dinh trinh ty gen GJB2

DPé xic dinh dot bién gen GJB2 cho gia dinh
c6 hai con mic bénb kiném thinh khong héi
chimg, san phdm PCR sau khi durge tinh sach duge
tiép tyc xdc dinh trinh tr nucleotide. Két qua phin
tich trinh ty gen thu dugc hai doan gen cé chidu
dai én lugt la 936 bp va 802 bp tuong Ung vai
kich thirée tinh toan Ly thuyét cua cxon 1 va 2 cia

wt
v

254/ I35C

gen GJB2. Khi so sanh trinh er bai doan cxon clia
gen GJB2 véi trinh ty trén ngn hing dit liéu gen
quéc té GenBank voi ma s6 NM_004004, ching
161 thu duge dot bidn déng hop nr ¢.235delC & hai
bénh nhi va dét bién di hop tir ¢.235delC & ca bd
va me hai bénh nhi (Hinh 2).

P4t bién dong hop tir ¢.235delC tim thiy & hai
bénh nhi I3 dét bién phé bién thuomg gap & cic mrde
Péng A (Yan e al,, 2003). Ca bd me hai bénh nhi
déu mang dat bién ¢.235dcIC dang di hop tiz. Day 1a
45t bién di truyén gay bénh khiém thinh (Hinh 3)
(Choung ef al., 2002) D@t bin nay lam thay déi
khung dich ma cila protein tgo ra mot chudi peptide
ngan hon (p.L79CHX3) chudi peptide binh thudng
(dai 226 amino acid) do d6 lam mdt chirc néng cia
protein connexin 26.

WTie2384dC
wT TA IGG GCC CTG CAG CTG ATCT TC GTG
W A LQ LI FV
£235deC  TA TG GOC TOCAGCTGA TCTTCE TGT
W A C S i 5 § C

B

Hinh 2. So sanh {rinh nucleatide clia doan gen GJBZ va trinh ty d3 céng b NM_004004 A. Trinh ty doan gen GJBZ doc
10r sdn pham PCR cila nguedr khde manh. B. Trinh ty doan gen GJB2 doc tir san phdm PCR clia bA/ime bénh nhi. C. Trinh

ty doan gen GJB2 doc tir san phdm PCR cda b&nh nhi.
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€.235delC’

¢ 235delC
L23RdelC

HLF2 4

Hinh 3. Pha hé gia dinh HLF2i. HLF2 1 B& bénh nhi mang | ddt bién di hep W ¢.235delC.LHLF2.2" Me bénh nhi mang ﬂé!
bién dj hop 1y c.235delC ILHLF2.3: B&nh nhi mang 35t bién dbng hop tir ¢ 235delC 1| HLFZ 4: Bénh nhi mang dgt Dign

ddng hop tF c.235delC

Tré khiém thinh néu duge chin dodn & cb thé
diéu tri kip thoi d& nghe, néi, vi phat trién thin
kinh tam Ly nhw tré binh thudmg. (3 Viét Nam, do
didu kién con han ché nén chua co cde chan dodn
gen & bénh nhdn khiém thinh. Théng thuémg wé
khiém thinh siu sau khi deo mdy trg thinh khéng
higu qua thi s& tidp tue duge cay dién cye Sc tai
Vigc chira tri nhu vay 5& mét thai gian va tdn kém
hoa. Biét chinh xic nguyén nhin giy khiém thinh
do sai héng gen dong vai tré quan trong trong viée
Iva chon phwong phap diéu tr pha hop cho bénh
nhan. Tre khxem thinh khi duoc diéu trj bang
phuong phip cdy dién cuc éc tai, tré mang dot
bién gen GJB2 dang déng hop tir c6 khi ning
nghe thiy vi phan biét duoc thanh tt hon tré
mang djt bién di hop «r vi tré mang dot bién co
kha nang nghe tét hon tré khéng mang dot bidn
{Lustig et al., 2004, Peyvandi et al., 2011) Bénh
nhin khiém think mang 4t bién c. 235delC ciing
di duge chimg minh (a co phan ing tét vm am
thanh sau khi duoc cdy dién
{Matsushiro et al.. 2002). \(1 vay, dé
nhi trong nghién ciru nay néu duge
chen phuong phap ciy dién cuc bc tal. Giai éoan
tré tir 1 - 3 13 t6t nhét dé thuc hién cay dign cye oc
ta, vi thoi gian ndy té phat tnén vé thin kinh
thinh gidc, ngdn ngir. Do d4. xac djnh dét b:en  gen
GJB2 & bénh nhin khiém thinh la mdt yeu th dur
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bdo hitu ich cung cip théng tin quan trong cho
vige tu van di truyen va cay dign cue Oc tai.

KET LUAN

Trong nghién ciru ndy, ching toi di 131 wu duge
cdc didu kign ky thuit cho phép xdc dinh ddt bién trén
vimg diéu khién, ving mang mi va ving bién exon-
intron cua gen GJB2 & mdt gia dinh cé hai con mac
bénh khiém thinh. Ca hai bénh nhi mang dét bién di
n'uyen déng hop tir ¢.235delC. Két qua nghleu ciru chi
ra ring tré mic bénh khiém thinh di truyén khéng héi
chimg nén dioc 1am cic xét nghiém phat hiéo dat
bién gen cang som cing 5t dé xac dinh chinh xic
nguyén nhin giy bénh. Diéu ndy cé ¥ nghia quan
trong trorg viéc dua ra bién phap chifa trn phu hop vi
kip thin cho bénh nhan. Ngoai ra, két qué nghién cin
con cung cip théng tin hitu ich cho ¢ng tac tr vn di
truyén cho gia dinh ¢6 con méc bénh khiém thinh di
truyén khéng hoi chimg ndy.

L&i edm om: Céng trinh hodn thanh voi kink phi
dugc tdi trg boi 3é wii. “"Nghién citu xdc dinh cdc
dor bién gen nham Pphyc vu chan doan bénk khitm
think di truyén bdm sinh ¢ tré em”, thugc hmmg
cong nghé sinh hoc cia Vién Han Iam Khoa hec v
Cong nghé Vit Nam, véi ma sé: VAST02.05/13-14.
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DETECTION OF GJB2 MUTATIONS IN A FAMILY WITH TWO DEAF CHILDREN

Nguyen Thuy Duong', Phi Thi Thu Trang', Nguyen Thi Xuan', Huynh Thi Thu Hue', Nguyen Hai Ha',
Nguyen Dang Ton', Nguyen Tuyet Xuong’, Nong Van Hai™
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SUMMARY

Hearing loss (HL) is a partial or total mabihty to hear It is caused by several environmental and genetic factors,

and the proportion atiributed to inherited cavses is assumed

at 50%. About 70% of cases are nonsyndromic hearing

loss since hearing loss is the anly symptom. To date, mote than 160 genes have been identified to be associated with
nonsyndromie HL, Genetic defects in GJB2 gene are the tnost comemon cause of nonsypdromic HL In this work, we
detected mutations in the Gi/B2 gene localized on chromosome 13411 for 2 Viemamese family with two children
affected with nonsyndeomic HL. Using PCR with specific pnmers, we could amplify all exons of the gene Then, the
PCR products were punfied and sequenced. When compared with G./B2 published in GenBank with accession
rumber NM_(04004, a homozygous mutation ¢ 235delC was found in the two children Both father and mother are
heterozygous for the mutation. The mutation is mhented from the parents and well known to be pathogenic, resulting
in a putatively truncated GJB2 peptide p.L7SCfsX3 which leads to the loss of a functional protem in a homozygous
ndividual. The results partly contribute 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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