Tap chi Cong nghé Sinh hoc 19(4): 619-624, 2021

NGHIEN CUU VAI TRO CUA PA HINH GEN TDRD9 rs2273841 POI VOI BENH VO SINH

NAM O NGUOI VIET NAM

Nguyén Thuy Dwong!?™, La Pirc Duy’, Dwong Thi Thu Ha!

YWién Nghién ciru hé gen, Vién Han lam Khoa hoc va Cong nghé Viét Nam
2Hoc vien Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Céng nghé Viét Nam

*Nguoi chiju trach nhiém lién lac. E-mail: tdnguyen@igr.ac.vn

Ngay nhan bai: 29.11.2020
Ngay nhan ding: 15.02.2021

TOM TAT

Vo sinh ¢ nam gidi 1a mot qua trinh rét phirc tap gay ra boi nhiéu yéu t6 trong d6 c6 yéu t6 gen di truyén.

Qué trinh hinh thanh tinh tring ciing rit phirc tap c6 rat nhiéu gen tham gia, trong dé c6 cac RNA tuong tac voi
protein PIWI (P-element-induced wimpy testis) (piRNA). Gen TDRD9 déng vai trd quan trong déi v6i su tong
hop piRNA. Dot bién gen nay dugc chimg minh gay bénh v6 sinh nam. Tuy nhién chua c6 nghién ciru nao danh
gia anh huong cia da hinh gen TDRD9 dbi v6i bénh vé sinh nam. Trong bai béo nay, mbi lién quan ciia da hinh
gen TDRDY rs2273841 v6i bénh v6 sinh nam da duoc nghién ciru & ngudi Viét Nam. DNA tdng sb duoc tach
chiét tir 324 mau nghién ciru ngudi Viét Nam (gdm 164 mau v6 sinh nam va 160 mau dbi chung c6 it nhit mot
con). Kiéu gen cuia da hinh gen TDRD9 rs2273841 dugc xac dinh bang phuong phap PCR-RFLP. Chi-Square
dugc st dung dé danh gia sy phan bd kiéu gen cua da hinh tuén theo dinh luat Hardy-Weinberg. Méi lién hé giita
da hinh véi bénh v6 sinh nam dwoc danh gia nho sir dung Chi-Square va Fisher’s exact. Két qua phan tich cho
thdy su phan bd kiéu gen ctia da hinh gen rs2273841 tuén theo dinh luat Hardy-Weinberg trén nhém chimg
(p>0,05). Tuy nhién, khong tim thiy mdi lién quan giita da hinh gen TDRD9 rs2273841 v&i nguy co méic bénh
v0 sinh nam (p>0,05). Péy la tién dé quan trong cho cac nghién ciru tiép theo vé& méi lién quan ctia gen TDRD9
v6i bénh vo sinh nam & quén thé nguoi Viét Nam sau nay.

Tir khéa: PCR-RFLP, rs2273841, TDRD9, Viét Nam, v sinh nam.

PAT VAN BE

V6 sinh nam chiém ty 1& hon 30% trong cac
truong hop vo sinh (Jarow, 2007). Trong d6, hién
tuong thudng gap nhat 1a khong co tinh tring trong
tinh dich (chiém khoang 15%) va duoc goi 1a v6 sinh
khong c6 tinh tring (azoospermia) (Jarvi et al., 2010;
Lee et al., 2011). Azoospemia dugc chia ra lam hai
loai: vo tinh khéng do tic nghén (non-obstructive
azoospermia - NOA) chiém khoang 60% va Vo tinh
do tic nghén chiém khoang 40%. Trong d6, 6ng dan
tinh bi tic nghén s& 1am can tr¢ kha ning d1 chuyen
clia tinh tring méc du qua trinh sinh tinh van dién ra
binh thuong (Ma et al., 2013).

Qua trinh sinh tinh 13 mét qua trinh phuc tap véi
su tham gia cua hang nghin gen, trong d6 dot bién &
mot gen bat ky s& gay sai hong cia qué trinh nay va
dan 61 v sinh nam (Zhou et al., 2009). C4c gen nhdy
la yéu t sinh hoc chu yéu gdy dot bién tao nén su mét
6n dinh ctia hé gen dong mam (Slotkin, Martienssen,

2007). Bbong vat c¢6 vi co kha nang bao v€ ban than
khoi cac yéu t6 gay dot bién nay thong qua cac RNA
¢6 kich thude nhé khéng mé hoa dua cac phirc hé tac
dong (effector complex) nhu cac protein thudc ho
Argonaute dén cac mRNA dich dé kiém soat hoat
d6éng phién ma va dich ma cua ching. Protein PIWI
thuoc Argonaute chi ton tai & t& bao mam (Aravin et
al., 2006; Girard et al., 2006; Watanabe et al., 2006).
O chudt, protein Piwi dwoc ching minh 14 ¢6 vai tro
quan trong ddi v6i kha nang sinh san cta chudt duc
va dot bién gay mét chirc ning cta cac gen tham gia
con dudng chirc nang cua protein Piwi déu dan t6i vo
sinh & con duc (Pillai, Chuma, 2012). O ngudi, phirc
hop tuong tac gitta protein PIWI (P-element-induced
wimpy testis) va RNA kich thuéc nho (piRNA -
PIWI-interacting RNA) cling dong vai trd quan trong
d6i voi kha nang sinh tinh va sinh san ctia nam giéi
(Cao et al., 2018). O dong vat c6 va, cac piRNA biéu
hién nhiéu & cac t& bao mam cua con duc, dic biét 1a
¢ giai doan sau sinh tinh (postnatal spermatogenesis)
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(Aravin et al., 2008; Tam et al., 2008). Cac phan tir
nho nay dong vai tro &p ché cac gen nhay thdng qua
cac qua trinh nhu methyl hoa DNA va tai céu trac
chromatin khéng cho gen nhay sir dung cac co ché ma
hoa va sau mi hoa dé di chuyén (Carmell et al., 2007;
Brower-Toland et al., 2007; Aravin et al., 2009).

Céc dot bién trén gen PIWI ¢ t& bao mam & ngudi
da duogc quan sat la c6 khd ndng ngin can viéc
protamine thé chd histone ¢ giai doan tién tinh tring
trong qua trinh sinh tinh, din dén vo sinh khong tinh
tring (Gou et al., 2017). Cac dot bién & mot sd gen
tham gia con duong chirc nang cta protein PIWI cling
gdy ra sai hong trong qué trinh sinh tinh, gdm hai giai
doan phat trién khac nhau giam phan tinh bao va tién
tinh tring sau khi trai qua giam phén, trong do cd
TDRD9 (Tudor domain-containing 9) c6 dot bién gay
ra bat thuong & giai doan giam phan (Shoji et al.,
2009). Gen nay dong vai trd quan trong ddi véi qua
trinh tong hop piRNA. TDRD9 la gen dau tién thudc
ho TDRD (Tudor domain-containing) (Liu et al.,
2010; Pillai, Chuma, 2012) dugc chirng minh giy ra
bénh vo sinh nam (Arafat et al., 2017). Ngoai ra, cac
gen khéc thudc ho TDRD nhu TDRD1, TDRD5 ciing
dong vai tro quan trong trong viéc “irc ché” gen nhay
(retrotransposon) khi tuwong t&c vai cac protein PIWI
(Chuma et al., 2006; Yabuta et al., 2011).

Gen TDRD9 doéng vai tro trong ddi vé6i bénh vo
sinh nam tuy nhién chua c6 nghién ciru ndo vé su
tuong quan da hinh trén gen nay véi bénh nhan vo
sinh nam. DPa hinh gen TDRD9 rs2273841 lam thay
ddi nucleotide T sang G tai vi tri 3833
(NM_153046.3:¢.3833T>G), dan dén thay doi
Phenylalanine & vi tri 1278 thanh Cysteine. Hon nira,
da hinh sai nghia nay dugc du doan 14 c6 kha nang
gdy bénh boi cac phan mém tin sinh hoc PolyPhen-2
(probably damaging) va SIFT (damaging). Chinh vi
véy, nghién ctru nay dugc tién hanh nham xac dinh
moi lién hé ctia da hinh gen TDRD9 rs2273841 voi
bénh vo sinh nam & quén thé nguoi Viét Nam.

POI TUONG VA PHUONG PHAP

Doi twgng nghién ciru

Nghién ctru bao gdm miu mau cta 324 ca thé
nam giéi (gdm 164 bénh nhan vé sinh nam va 160
mau ddi chimng) dugc thu thap tai cac trung tam hd trg
sinh san & thanh phd Ha Noi. CAc mau bénh phai dap
g cac diéu kién nhu khong c6 con sau it nhit 12
thang khi quan hé vg chong khong sir dung bién phap
tranh thai va chua tirmg c6 con, dugc chan doan khong
c6 tinh trung (azoospermia) hodc ¢6 so lwong tinh
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trung it (oligospermia), c6 bd nhiém sic thé binh
thuong, va khong ¢ bénh sir vé cac bénh giy vo sinh
nhu quai bi (lam teo tinh hoan), cac bénh truyén
nhiém, hay nghién ma tiy. Mau déi chimg 1 nam giéi
c6 it nhat mot con khong sir dung cong nghé hd trg
sinh san. T4t ca nhitng dbi twong dép tmg du cac diéu
kién déu ky vao phiéu dong ¥ cho mau trude khi cung
cap mau cho nghién ciru. Nghién ciru nay dugc thong
qua boi Hoi dong Pao dirc trong nghién ctru sinh cia
Vién Nghién ctru hé gen, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam.

Phuwong phap

Xdc dinh kiéu gen cia da hinh gen TDRD9
rs2273841

DNA tong sé tach tir miu méu st dung Kit
GeneJET Whole Blood Genomic DNA Purification
(Thermo Fisher Scientific Inc., Vilnius, Lithuania)
dugc sir dung dé khuéch dai ving gen TDRD9 chira
da hinh rs2273841 véi cap mdi dic hidu dugc thiét ké
sir dung phan mém Primer3 vdi trinh tu sau:

TDRD9-rs2273841-F:
SAGTCCTTTGTGGTTTGGGGT3

TDRD9-rs2273841-R:
STGAGAGACTCAGAGAGCACCAZ

Thanh phan cia phan tng khuéch dai PCR bao
gdm: 1 pl Dream Taq buffer (10X); 0,6 ul dNTP (2,5
mM); 0,2 pl mdi xudi va nguoe (10 pmol); 0, 05 pl Taq
polymerase; 2 ul DNA (10 ng/ul) va H,O, téng thé
tich 10 pl. Chu trinh nhiét ctiia phan ung: 95°C/5 phdt,
95°C/30 gidy, 53°C/30 gidy, 72°C/30 gidy, 72°C/5
phut (35 chu ki). San pham PCR (2ul) dugc dién di
kiém tra trén gel agarose 1%.

San pham PCR dugc xu li biang enzyme Tasl
(Thermo Fisher) ¢ nhiét d6 65°C trong 5 gio. Thanh
phan ciia phan tng cit bao gdm: 0,35 ul buffer B; 0,1
ul enzyme Tasl; 3 ul DNA va 1,55 pl H20, tong thé
tich 5 pl. San pham sau khi xtr 1i dugc dién di kiém tra
trén gel agarose 2%. Dya trén kich thudc va sb lwong
cac bang DNA thu dugc cta san phim PCR sau khi
duge xu 1y bing enzyme, kiéu gen cua da hinh
rs2273841 s€ dugc xac dinh (Bang 1).

Phan tich so ligu

Viéc phan tich s6 liéu duoc thuc hién trén phé‘m
mém  Microsoft Excel (Microsoft — Corp.,
Washington, DC, USA) va R phién ban 4.1.2. Kiém
dinh Chi binh phuong (¥2) trong package
“HardyWeinberg” dugc sir dung dé kiém tra trang
thai can béng Hardy-Weinberg (HWE) ctia quén thé.
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Thém vao do, ching t6i sir dung package “epitools”
va chi s6 OR véi khoang tin cay 95% dé danh gia sy
lién quan giira da hinh va bénh vo sinh nam trén ba
mo hinh khac nhau, bao gdm cong gop (additive

model), troi (dominant model), lan (recessive
model). Tat ca cac phép kiém dinh déu c6 tinh chét
hai phia. Cac kiém dinh dugc coi 1a ¢6 y nghia thong
ké khi gia tri p<0,05.

Bang 1. S6 lwgng va kich thwédc cac bang san pham cét twong trng véi cac kidu gen clia da hinh gen TDRD9 rs2273841.

Kiéu gen S6 lwong doan DNA Chiéu dai doan DNA (bp)
TT 2 83, 267
TG 3 83, 267, 350
GG 1 350
KET QUA (97,50%/2,50%/0,00%), va ti 1¢ nay ciing khong thay

Xac dinh Kkiéu gen ciia da hinh TDRD9 rs2273841

Ching t6i st dung cap mdi dic hiéu TDRD9-
rs2273841-F v TDRD9-rs2273841-R dé khuéch dai
vung trinh tu dich chira da hinh gen TDRD9 rs2273841
bang ky thuat PCR. Két qua dién di cho thiy bang san
phdm PCR séng 15 va c6 kich thude dung du doan. Sau
d6, san pham PCR dugc cit bang enzyme Tasl. Két qua
dién di san pham ctia mot s6 mau dai dién cho thay: &
cac giéng 5, 7 ¢6 3 bang DNA (350 bp, 267 bp, 83 bp)
tuong tmg véi kiéu gen TG; gleng 3 co duy nhat 1 bang
DNA (350 bp) tuong tmg voi kiéu gen GG; giéng 1, 2,
4, 6 xuat hién 2 bang DNA (267 bp, 83 bp) tuong ting
v6i kiéu gen TT (Hinh 1).

Két qua xac dinh kiéu gen va tan s allele ctia da
hinh rs2273841 ctia 324 mau nghién ctru duoc thdng
ké & bang 2. Ti 18 kiéu gen (GG/GA/AA) quan st
duogc trén nhom bénh (93,29%/4,87%/1,84%) khong
sai léch ding k& so v6i nhom  chimg

M 1 2 3
500 bp
300 bp

100 bp

d6i nhiéu trén toan bd nhom ddi twong nghién ciru
(95,37%/3,70%/0,93%) (Bang 2). Khi so sanh tan sd
allele G & nhom bénh (0,043) véi nhém ching
(0,0125), chung t6i cting khong nhan thay su khac biét
dang ké nao. Phan tich thong ké cho thay sy phan b
kiéu gen ctia da hinh rs22738541 (T>G) chi tuén theo
dinh luat can bang HWE trén nhom chimg (p > 0,05).

Phan tich mdi twong quan giita da hinh TDRD9
rs2273841 va bénh vo6 sinh nam

Méi twong quan gitra kiéu gen va tan s6 allele cia
da hinh gen TDRD9 rs2273841 véi kha ning mic
bénh v6 sinh nam dugc dénh gia bang phuong phap
thong ké kiém dinh Chi binh phuong (x2). Két qua
phan tich cho thiy gid tri p thu dugc ¢ ca 3 m6 hinh
(cOng gop, trdi, lan) déu 16n hon 0,05 do d6 cac phép
kiém dinh khéng c6 ¥ nghia théng ké (Bang 3). Nhu
véy, kiéu gen ciing nhu allele cta da hinh rs2273841
khong lién quan dén nguy co méc bénh vé sinh nam &
nhom déi twong nghién ciru.

4 5 6 7

Hinh 1. Anh dién di dai dién mot sb s&n phdm PCR cét béng enzyme Tasl. M: Marker 100 bp; Giéng 1, 2, 4, 6: Kiéu gen TT;

Giéng 5, 7: Kidu gen TG; Giéng 3: Kiéu gen GG.

Bang 2. Bang thdng ké kiéu gen va tan s allele da hinh rs2273841.

Kiéu gen Allele
TT TG GG T G
Nhém bénh (n = 164) 153 (93,29%) 8 (4,87%) 3 (1,84%) 0,957 0,043
Nhém chirng (n = 160) 156 (97,50%) 4 (2,50%) 0 (0,00%) 0,9875 0,0125
Téng sb 309 (95,37%) 12 (3,70%) 3(0,93%) 0,972 0,028
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Bang 3. Phan tich méi lién hé gilra da hinh gen TDRD9 rs2273841 v&i bénh vé sinh nam.

Nhém chirng

Mb hinh Nhém bénh (n, %) (0. %) OR 95% ClI Giatrip

M6 hinh cdng gop 0,311

1T 153 (30,91%) 156 (37,86%) 1,000

TG 8 (56,36%) 4 (48,54%) 0,500 0,126 — 1,659 0,243

GG 3(12,73%) 0 (13,59%) 0,356 0,012 - 3,111 0,311

M®& hinh trQi

TT 153 (30,91%) 156 (37,86%) 1,000

TG + GG 11 (69,09%) 4 (62,14%) 0,454 0,137 - 1,298 0,133

M®é hinh Ian

TT+TG 161 (87,27%) 160 (86,4%) 1,000

GG 3 (13,73%) 0 (13,6%) 1,078 0,010 — 2,033 0,185

Allele

T 158 (59,09%) 158 (62,13%) 1,000

G 7 (40.91%) 2 (37,87%) 0,439 0,088 — 1,655 0,209
Chi y: n (%): Sé lwong ca thé (phan tram); OR: Ti sd odds; 95% Cl: Khoang tin cay 95%; p-value dwoc tinh bing kiém dinh
Chi-square.
THAO LUAN sinh tinh ntra chung so véi cac bénh nhéan v sinh do

Ho gen TDRD dong vai tro quan trong trong viéc
bao vé té bao mim khoi anh hudng ciia cac gen nhay
(Sukthaworn et al., 2019). Trong d6, tuong tac gilta
hai gen TDRD9 va HIWI2 c6 dnh huong 16n dén sy
tong hop cac piRNA. Chudt mang dot bién Tdrd9~~
s& thiéu hut hoan toan lugng piRNA trong tinh hoan
s0 v&i chudt khong mang dot bién gen nay (Shoji et
al., 2009). Dot bién gen TDRD9 & bé trai ¢6 tinh hoan
an 1am tang nguy co bi v sinh do cic gen nhay khong
bi 4t ché (Hadziselimovic et al., 2012). Nghién ctru
ctia Arafat va cong su da phat hién dugc mdi lién quan
giita dot bién dich khung ¢.720_723 del TAGT & gen
TDRD9 véi NOA (Arafat et al., 2017). Dot bién nay
dugc tim thdy ¢ dang ddng hop tir lin chi & bénh nhan
khong c6 tinh tring va khong dugc tim thay trén 202
c4 thé khoé manh. Hon nita, sy ¢ mit cua dot bién
¢.720_723 del TAGT khong anh huéng dén kha ning
sinh san cua nit giéi. Didu nay hoan toan phu hop véi
hién tugng quan sat dugc & chudt, trong d6 qud trinh
giam phan ciing nhu cau tric cta noin bao khong xay
ra bién doi gi khi gen TDRD9 khong dugc biéu hién
(Shoji et al., 2009). Ngoai ra, nghién ctru vé mirc do
biéu hién ciia mot s6 gen thude ho gen TDRD trong
bénh nhan khéng c6 tinh tring cho thdy sy biéu hién
ctia gen TDRDY giam dang ké & cac bénh nhan ngimg
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tac nghén (Babakhanzadeh et al., 2020). Tuy nhién,
nghién ciru trén 342 nguoi Han vo sinh khong do tic
nghén di khong tim thidy mbi lién quan cia cac da
hinh cia gen TDRD9 (rs45550534 va rs3783312) voi
v sinh nam (Zhu et al., 2016). Trong nghién ciru nay,
kiéu gen ciing nhu tan sé allele ctia da hinh rs2273841
trén gen TDRD9 da dugc xac dinh va nghién ctru anh
hudng trén bénh nhan vo sinh nam. Tuy nhién, ching
t6i khong tim thdy mdi lién hé giira da hinh gen
TDRD9 152273841 véi bénh vo sinh nam. Dé khang
dinh mdi lién quan cta da hinh gen TDRD9 véi bénh
v0 sinh nam, chung toi s& tiép tuc mo rong nghién ciru
trén mot s6 da hinh khéc trén gen nay & quéan thé nguoi
Viét Nam.

KET LUAN

Str dung phuong phap PCR-RFLP, chiung toi da
xac dinh dugc kiéu gen cta da hinh gen TDRD9
rs2273841 & quan thé ngudi Viét véi ti 1¢ kiéu gen
TT/TG/GG lan luot 1a 95,37%; 3,70% va 0,93%. Cac
phan tich thong ké dua trén dir liéu kiéu gen va allele
ctia TDRD9 déu cho thay da hinh nay khong lién quan
dén nguy co mac bénh vo sinh nam (p>0,05). Két qua
ctia nghién ctru ndy gop phan vao nghién ciru trong
quan da hinh gen TDRD9 véi bénh v sinh nam.
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Loi cdm on: Cong trinh dwoc hoan thdrfh VO sw tai
tro tu nhiém vu khoa hoc ’céng nghé quoc gia do Bo
Khoa hoc va cong nghé cap (60/19-DTDL.CN-XNT).
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SUMMARY

Male infertility is a complex disease caused by multiple factors, including genetic ones. Among genes
involved in spermatogenesis, TDRD9 has been demonstrated to play an important role in piRNA synthesis, but
no association study between single nucleotide polymorphisms (SNPs) of TDRD9 and male infertility has been
conducted to date. Therefore, this study focused on establishing the relationship between SNP TDRD9 rs2273841
and male infertility. Total DNAs were isolated from 324 Vietnamese individuals comprising 164 non-obstructive
azoospermic and oligozoospermic patients and 160 healthy controls having at least one child. Genotypes of this
polymorphism were determined using polymerase chain reaction-restriction fragment length polymorphism
(PCR-RFLP). Chi-Square test was used to test whether allele distribution of TDRD9 rs2273841 follows Hardy-
Weinberg Equilibrium (HWE). Chi-Square test or Fisher’s exact test was used to check three models (additive,
recessive, dominant) for the association of rs2273841 with male infertility. The results indicated that TDRD9
rs2273841 followed Hardy-Weinberg equilibrium (p-value > 0.05) in the control group. However, no association
between the polymorphism and male infertility was established in all three models (additive, dominant, and
recessive) (p-value > 0.05). This study would provide a basis for further studies on the association of TDRD9

with male infertility in the Vietnamese population.

Keywords: PCR-RFLP, rs2273841, TDRD?9, Vietnam, male infertility.
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