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Khao sat moi lién quan ciia da hinh DNAHI rs12163565
voi bénh vo sinh nam ¢ ngwoi Viét Nam
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"Vién Nghién ciru Hé gen, Vién Han ldm KH&CN Viét Nam
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Tom tit:

Vo sinh nam 13 mdt bénh anh hwéng t6i sinh sin & nam gi6i giy ra béi nhiéu yéu t6, gdm nhirng bat thuong vé di
truyén, cac roi loan mién dich hogc ndi tiét. Mot s6 nghién ciru di chirng minh da hinh gen DNAHI ¢6 lién quan véi
nguy co méic bénh vé sinh nam. Do d6, véi muc dich danh gia sy lién quan ciia da hinh DNAHI rs12163565 v6i bénh
v6 sinh nam & ngudi Viét Nam, cac tac gia da tach chiét DNA téng s0 ciia 213 mAu mau (110 miu bénh vé sinh nam
va 103 miu d6i chirng). Kiéu gen ciia da hinh rs12163565 dwgc xic dinh bang phwong phap PCR-RFLP. Sy phén
b6 kiéu gen ciia da hinh va mdi lién h¢ véi bénh v sinh nam dwoc phén tich bang cic phwong phap théng ké sinh
hoc. Két qua cho théy, suw phan b6 kiéu gen cua da hinh rs12163565 tun theo dinh luit Hardy-Weinberg (HWE)
(p>0,05). Tuy nhién, nhém nghién ciru khong tim thiy méi llen quan giira da hinh DNAH1 rs12163565 V0’1 nguy co
mac bénh vo sinh nam (p>0,05) é ngwoi Vlet Nam. Day s€ la tién dé quan trong cho cac nghién ctru vé moi lién quan

cia gen DNAH]I véi bénh v6 sinh nam & quan thé nguoi Viét Nam sau nay.
T khoa: DNAH1, PCR-RFLP, rs12163565, Viét Nam, vo sinh nam.

Chi s6 phén loai: 1.6

Pat van de

Vo sinh nam da anh hudng téi cudc séng gia dinh cua
hon 20 triéu nam giGi trén toan cau va dang trd thanh mot
trong nhiing van nan stc khoe nghiém trong [1]. V6 sinh
nam c6 thé dugc gay ra boi nhiéu nhéan t6 khac nhau, gdm
bat thuong di truyén, cac rdi loan hé mién dich hodc hé noi
tiét, gidn tinh mach thimg tinh va cdc bénh nhiém tring
[2-4]. Trong do6, di dang ¢ dudi tinh trung 1a mdt nhan td
¢6 tiém ning cao gy ra vo sinh nam. Mot bénh nhan cé
thé c¢6 nhidu dang khiém khuyét khac nhau & dudi tinh
trung cung mot lic nhu sai 1éch cAu trac soi truc, khong
¢6 thé doi trung tam va khong co ty thé [5]. Dot bién ¢
ho gen DNAH (Dynein axonemal heavy chain) gy khiém
khuyét & dudi tinh tring voi nhidu mie d6 khac nhau, dan
toi tinh trung di dang (teratozoospermia) hodc tinh trung
yéu (asthenozoospermia) [5-7]. Trong do, dot bién & gen
DNAHI1 duoc tim théy 0 bénh nhan vo sinh nam do tinh
trang yéu hodc dudi tinh trung xuit hién nhiéu kiéu bién
dang (Multiple morphologic abnormalities of the flagella -
MMAF) [5, 8, 9].

DNAHI (NM_015512.5) nam trén nhidm sic thé s 3
(3p21.1), c6 kich thudc hon 87 kb va ma héa cho mot chudi
nang cua enzyme ¢ phia trong dynein. DNAHI giup cho
lién két glu’a thé d6i phia ngoai va radlcal spoke (RS) tré
nén viing chic, con RS dong vai tro két nbi cac thé doi phia
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ngoai véi thé doi trung tam [10]. Dot bién gdy bénh ¢ gen
DNAHI c6 thé 1am mét hodc rdi loan chirc ning cta protein
DNAHI, din t&i su di chuyén vi tri ciia thé d6i trung tam
khoi vi tri ban dau [5]. Su khiém khuyét nay con c6 thé lam
yéu lién két gitra hai thé don trung tm, dan t6i cau trac bat
thuong “9+0” cua soi truc dugc phat hién ¢ cac bénh nhan
bi MMAF [11], va né ciing c6 thé lién quan t&i rdi loan van
dong nhung mao nguyén phat (Primary ciliary dyskinesia -
PCD) ¢ cac bénh nhan nit [10, 12, 13].

O Viét Nam, hién tai chua c6 nghién curu cu thé nao vé
da hinh DNAH]I 1s12163565. Chinh vi vay, chung t6i tién
hanh nghién ctru nay nhiam xéc dinh mdi lién hé cua da hinh
DNAH1 1512163565 (c.11402G>A) v6i bénh vo sinh nam &
quén thé nguoi Viét Nam.

Doi tugng va phueng phap nghién ciu
Déi twong nghién cuu

Nghién ciru bao gdm mau mau cua 213 ca thé duoc thu
thap tor mot s6 bénh vién 16n ¢ Viét Nam, trong do 110
mau tr ngudi bi mic bénh vo sinh nam va 103 miu d6i
chimg (khong mac bénh vo sinh nam). Céc tiéu chudn dé lya
chon mau bénh bao gém: (1) Khong c6 con sau it nhit 12
thang khi quan hé vo chong khong sir dung bién phép tranh
thai va chua bao gio c6 con; (2) Puoc chan doan khong
¢6 tinh tring (azoospermia) hodc sb lugng tinh tring thap
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Abstract:

Male infertility is a disease that affects men’s fertility
caused by various factorsincluding genetic abnormalities,
and immunological or endocrine diseases. Several studies
have demonstrated the correlation between DNAHI
polymorphisms and the risk of having male infertility. To
assess the association of DNAHI rs12163565 with male
infertility, we extracted total DNA from whole blood
of 213 Vietnameses, including 110 patients with male
infertility and 103 healthy controls. The genotypes of the
polymorphism were determined by PCR-RFLP method.
The distribution of genotypes and their relationship with
male infertility were analyzed by statistical methods.
The results indicated that DNAHI rs12163565 followed
Hardy-Weinberg equilibrium (p>0.05). However, no
association was established between the polymorphism
and male infertility in the three models (additive,
dominant, and recessive) (p>0.05). This study would
provide the knowledge about the association of DNAH1
with male infertility in Vietnamese population.

Keywords: DNAHI, male infertility, PCR-RFLP,
rs12163565, Vietnam.
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(ohgosperrma) (3) Pugc chan doan vo tinh khong do bé
tac (Non obstructive azoosprmia - NOA); (4) C6 bo nhiém
sic thé binh thuong va khong bi mat doan & ving AZF
(Azoospermia factor); (5) Khong c6 bénh sir vé& cac bénh
gdy vo sinh nhu quai bi (1am teo tinh hoan), cdc bénh truyén
nhiém, hay nghién ma tiy. Cac mau d6i chimg duoc chon
tir nam gidi c6 it nhat mot con ma khong phai tim dén cong
nghé hd trg sinh san (Assisted reproductive technology -
ART). Tatca nhung dbi twgng dap ung du cac diéu klen trén
déu dong ¥ cung cap mau sau khi dwoc giai thich vé viéc
ldy mau. Nghién ctru nay duoc chap thuan boi Hoi dong
thAm dinh co s& cua Vién Nghién ctru H¢ gen, Vién Han 1am
KH&CN Viét Nam.
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Xic dinh kiéu gen ciia da hinh DNAHI rs12163565

DNA tong s6 sau khi tach chiét tir mau méau st dung Kit
GeneJET Whole Blood Genomic DNA Purification (Thermo
Fisher Scientific Inc., Vilnius, Lithuania) dugc su dung dé
khuéch dai ving gen DNAH chira da hinh rs12163565 véi
cap mdi dic hiéu duoc thiét ké sur dung phﬁn mém Primer3
V01 trinh tuy nhu sau:

DNAHI-1s12163565-F: 5’-AGCCTGCCCAGCAACAAG-3’.
DNAHI1-1s12163565-R: 5’-TCCCATGGAACAAGCACAGAG-3’.

Thanh phan cta phan tng PCR bao gém: 1 pl Dream
Taq buffer (10X), 0,6 pl dNTP (2,5 mM), 0,2 pl mdi xudi
va nguoc (10 pmol), 0,05 pl Taq polymerase, 2 pul DNA (10
ng/ul) va H,0, tong thé tich 10 pl. Chu trinh nhiét cia phan
ung: 95°C/5 phut, 95°C/30 giay, 60°C/30 gidy, 72°C/30 giay,
72°C/5 phut (35 chu ky). San pham PCR (2 ul) dugc dién di
kiém tra trén gel agarose 1%.

San pham PCR dugc xir 1y bang enzyme Ecol301
(Thermo Fisher) ¢ nhiét d6 37°C trong 4 gid. Thanh phan
clia phan tmg cit bao gdm: 0,3 pl buffer O, 0,1 pl enzyme
Eco1301, 3 ul DNA va 1,6 pl H,0, tong thé tich 5 pl. San
pham sau khi xur Iy dugc dién di kiém tra trén gel agarose
2%. Duya trén kich thudc va sé lugng cac bang DNA thu
duoc cta san pham PCR sau khi duoc xir 1y bang enzyme,
kiéu gen cuia da hinh rs12163565 s& dugc xac dinh (bang 1).

Bang 1. Sé lwong va kich thwéc cac biang san pham cét twong
rng v&i cac kiéu gen DNAH1T rs12163565.

Kiéu gen S6 lrgng biing DNA Chiéu dai bing (bp)
GG 1 108, 154

GA 2 108, 154, 262

AA 3 262

Gidi trinh tw Sanger

Dé kiém tra lai két qua cla phuorng phap PCR-RFLP,
khoang 10% s6 mau dugc chon ngau nhién dé tinh sach
bang GeneJET PCR Purification kit (Thermo Fisher) va
dugc giai trinh ty bing ABI PRISM 3500 Genetic Analyzer
(Applied Bio-systems, Carlsbad, CA, USA). Két qua thu
dugc sau khi giai trinh ty dugc dung dé so sanh véi trinh
tir tham khao cia DNAHI (NG _052911.1) bang phin mém
SnapGene Viewer.

Phén tich sé ligu

Viéc phan tich s6 liéu duge thuc hién trén phén mém
Microsoft Excel va R phién ban 4.1.1 [14]. Kiém dinh chi
binh phuong ()’) trong package “HardyWeinberg” [15] dugc
sir dung dé kiém tra trang thai can bang HWE ctia quén thé.
Thém vao d6, package “epitools” [16] duoc dung dé danh
gia sy lién quan gilra da hinh va bénh vo6 sinh nam trén 3 mo
hinh khac nhau, bao gém cong gop (additive model), trdi
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(dominant model), 1an (recessive model) va dugc udc tinh
bang chi s6 OR (odds ratio) v6i khoang tin cdy 95%. Tét ca
cac phép kiém dinh déu c6 tinh chét hai phia. Cac kiém dinh
duoc coi la co y nghia thong ké khi gia tri p<0,05.

Két qua
Xdc dinh kiéu gen da hinh ciia DNAH]1 rs12163565

Vung trinh tu dich chtira da hinh DNAH1 rs12163565
duoc khuéch dai béng PCR, st dung cdp mdi dic hiéu
DNAHI1-rs12163565-F va DNAH1-rs12163565-R. Két qua
dién di cho thay bang san phdm PCR sang rd va c6 kich
thudc dung dy doan. Sau d6, san pham PCR dugc cit bang
enzyme Eco1301. Két qua dién di san pham ciia mot s6 mau
dai dién cho thay, ¢ cac giéng 1, 2, 3, 4 ¢6 3 bing DNA
(108, 154 va 262 bp) tuong tng vai kiéu gen GA; gleng 5
c6 duy nhat 1 bang DNA (262 bp) twong tng véi kiéu gen
AA; giéng 6 xuat hién 2 bang DNA (108 va 154 bp) twong
g v6i kiéu gen GG (hinh 1).

bp M 1 2 3 4 5 6 bp
500—

300— +—262

200— —154

100— 108

Hinh 1. Anh dién di dai dién mot s6 san pham PCR cat bang
enzyme Ef:o130I. M: mgrker 1 I§b; gieng 1, 2, 3, 4: kiéu gen GA;
giéng 5: kieu gen AA; giéng 6: kieu gen GG.

Két qua xac dinh kiéu gen va tan so allele cua da hinh
rs12163565 cia 213 méu nghién ctru dugc thong ké &
bang 2. Ty 1& kiéu gen (GG/GA/AA) quan sat dugc trén
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Hinh 2. Kiém tra két qua ctia phwong phap PCR-RFLP bing
phwong phap giai trinh tw Sanger. (A) Kidu gen dang di hop GA
ctia mau ddi chivng; (B) Kiéu gen dang déng hop AA clia mau vo
sinh nam; (C) Kiéu gen dang ddng hop GG ctia mau dbi chirng.

Phan tich méi twong quan giiva DNAHI rs12163565
va bénh vé sinh nam

Chting t01 sir dung kiém dinh chi binh phuong (3 dé
danh gia mdi twong quan giira kiéu gen va tan s allele ctia
da hinh DNAH] rs12163565 v6i kha ning mac bénh vo sinh
nam. Két qua phan tich cho thdy, gi tri p thu duoc & ca 3 mo
hinh (cong gop, trdi, 1an) déu 16n hon 0,05, do d6 céc phép
kiém dinh khong c6 y nghia thong ké (bang 3). Nhu vy,
kiéu gen ciing nhu allele ctia da hinh rs12163565 khong lién
quan dén nguy co méc bénh v6 sinh nam & nhém dbi turong
nghién ctru.

Bang 3. Phan tich méi lién hé giira da hinh rs12163565 vé&i
bénh v6 sinh nam.

nhom bénh (30,9%/56,4%/12,7%) khong sai 1éch nhiéu so Mo hinh Nhém bénh (n, %) Nhom chimg(n,%) OR  95%CI  Gidtrip
o1 , o o 0/ ox 1o 1A ne
VO'IA nhom chlr;r}g (}7,8@/48? A)/}3,7 /f) va ty 1€ ng}j cul}g M hinh cfng gip 0844
khong thay doi trén toan by nhom doi tuong nghién ciu
: r A A 0, 0,
(34,27%/52,58%/13,45%). Khi so sanh tAn sé allele A (allele HEIH)  PETHN) 1,000
nho) & nhom bénh (0,409) véi nhém do6i ching (0,379),  Ga 62 (56,36%) 50 (48,54%) 0704 0387-1,275 0,242
chung toi khong nhaq thay su khac,ble'tﬂ dang ké nao. Phan 14 (12,73%) 14(13,59%) 0873 0,360-2,116 0,757
tich thong ké cho thay, su phan bo ki€u gen ctua da hinh s i
A . TR . 6 hinh trji
1s12163565 (G>A) tuan theo dinh luat can bang HWE trén o
cd nhom bénh, nhoém chiing va trén toan bo nhom doi tugng GG 34(30,91%) 39/(37,86%) 1,000
nghién ctru (p>0,05) (bang 2). Ngoai ra, két qua giai trinh  garan  76(69.09%) 64 (62,14%) 0735  0414-1300 0,285
tu bang phuong phép Sanger cia 10% mau chon ngau nhién I
X ) A , re , . 0 hinh lin
cho két qua nhat quan voi phuong phap PCR-RFLP (hinh 2).
x 5 S aA A . GG+GA  96(87.27% 89 (86,4% 1,000
Bang 2. Thong ké kiéu gen va tan so allele da hinh rs12163565. ( g (G64%)
. - AA 14(13,73%) 14(13,6%) 1,078 0482422 0851
Kiéu gen Tan 50 allele @ o
id tri
G A " G 1p Allele
Nhombénh (n=110) 34 (309%) 62(564%)  14(127%) 0391 0409 0114  + G 65 (59,09%) 64 (62,13%) 1,000
Nhom chimg (n=103) 39 (37.8%) 50(48,5%)  14(13,7%) 0,621 0379 08%6  + A 45 (40,91%) 39(37,87%) 0,881 0,505-1,530 0,649
Téng 6 T3(3427%) 112(5228%) 28(1345%) 0,606 0394 0195  +

Ghi chu: +: tuan theo dinh luat HWE.

TAP CHI

HOA HOC

ONG NGHE I(} Nam 64(6) 6.2022

Ghi cha: n (%) s6 lwong ca thé (phan tram); OR: ty s6 odds; 95% Cl:
khoang tin cay 95%; p-value duoc tinh bing kiém dinh Chi-square.
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Khiém khuyét & dudi tinh trung 12 mot trong cac nhan
t6 gdy vo sinh nam, c6 anh huong truc tiép toi qua trinh thu
tinh cta tinh tring. Pudi tinh tring 13 mot bo phan rat phirc
tap, dugc cdu thanh boi hang loat protein khac nhau ma bat
ky bat thuong nio ciia ching ciing ¢6 thé anh huong dén
qué trinh I4p rdp va chirc ning cua dudi tinh trung. Pudi
tinh tring dong vai tro cbt 16i cho viée di chuyén cua tinh
trung bang viéc tao ra lyc dy dé tién vé phia trudc. Thanh
phén chinh ctia dudi tinh tring 1a soi truc, kéo dai sudt chiéu
dai cua dudi. Soi truc ciu tao boi 9+2 vi éng, bao gém mot
cap vi dng & gitra va 9 thé d6i vi éng & xung quanh theo
mot trat ty nhit dinh [17]. Chin thé déi phia ngoai déu c6
céc protein dynein dinh & mat hudng vao thé doi trung tam,
va & mat con lai [18]. Di dang ¢ dudi tinh trung do cac yéu
t6 ngoai sinh va ndi sinh bao gdm cac nhéan t6 di truyén cd
thé lam giam kha nang di chuyén cia tinh triang [19, 20].
DNAHI ma hoéa cho mdt chudi nang cua chudi enzyme &
phia trong ctia dynein - mot thanh phan cu tao nén soi truc
cua tinh trung. Su Véng mat cia protein DNAHI [am mat vi
tri dinh ctia RS3 vao thé d6i phia ngoai, din t6i viéc lién két
giita hai vi 6ng trung tdm bi yéu di [9], anh huong truc tiép
dén sy hinh thanh cua soi truc va cudi cung dan dén dudi
tinh tring xuét hién nhidu kiéu bién dang (MMAF) va phat
trién khong binh thuong & bao dudi (dysplasia of the fibrous
sheath - DFS) [5].

Mot s nghién ciru gan day da tim thdy mot sé dot bién
0 gen DNAHI c6 lién quan tdi bénh vo sinh nam do céc
nguyén nhan khac nhau [9, 10, 21, 22]. Nghién ctru thuc
hién trén 200 bénh nhan khéng cé tinh trung nguoi Trung
Qudc di phat hién dugc 8 bién dbi cia DNAH] trén 6 bénh
nhan [23]. Trong do, 4 bién d6i da duoc cong bd tai cac
co s6 dir lidu thé giéi 1000 genomes va ExAC va 4 bién
d6i méi. 3 bién doi mai g.52430536del, g.52412620del va
2.52418050del gay dich khung doc cua protein, con bién
d6i ¢.6446T>G duoc du doan anh huong nghiém trong
dén chiic nang cua protein. Nghién ctru khac cua Sha va cs
(2017) [9] da phat hién duoc mdi lién quan cia hai dot bién
trén DNAHI (c.11726_11727delCT, ¢.C7066T) véi cac
kiéu bién dang cua dudi tinh tring MMAF & quan thé ngudi
Han. Trong d6, dot bién c.11726 _11727delCT lam protein
DNAHI ngén hon binh thudng va anh hudng nghiém trong
t6i ving chudi ning cta dynein ¢ dau C ciing nhu cdu tric
béc 3 cua protein ndy [21]. Gan ddy, Yu va cs (2021) [24]
da chi ra rang, dot bién c.11726 _11727delCT va da hinh
DNAHI rs12163565 c6 lién két véi nhau va kha ning ching
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¢6 cung ngudn géc Nam A. Trong nghién ciru nay, chiung
to1 da xem xét su lién quan cta da hinh DNAH I rs12163565
v6i nguy co méc bénh v6 sinh nam & ngudi Viét Nam. Tuy
nhién, két qua cho thdy da hinh nay khong co lién quan
t6i bénh nhan vo sinh nam ¢ tit ca cac mo hinh phén tich
(p>0,05).

Keét luan

Trong nghién ctru nay, str dung phuong phap PCR-RFLP
chiing t6i da xac dinh duoc kiéu gen cua da hinh DNAH]
1512163565 & quan thé nguoi Viét véi ty 18 kiéu gen GG/
GA/AA lan luot 1a 34,27%/52,28%/13,45%. Céac phan
tich théng ké dya trén dir liéu kiéu gen - kiéu allele cua
1512163565 déu xac dinh da hinh nay khong lién quan dén
nguy co mic bénh v6 sinh nam (p>0,05). Bé khing dinh
nhing két qua nay, ching t6i s& tiép tuc mo rong nghién ctiru
v6i s6 mau 16n hon & quan thé ngudi Viét Nam.

Cong trinh dugc hoan thanh véi sy tai trg tr nhiém vu
khoa hoc va cong nghé cip qudc gia do B6 Khoa hoc va
Cong nghé quan 1y (ma s6 60/19-DTDL.CN-XNT). Céc tac
gia xin chan thanh cam on.
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