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ASSOCIATION OF SOX5 rs10842262 WITH MALE INFERTILITY
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Male infertility is becoming increasingly prevalent. Numerous studies
demonstrated the association of single nucleotide polymorphisms and
increasing male infertility. To assess the relationship between SOX5
rs10842262 and the risk of male infertility in Vietnamese population,
140 male infertility patients diagnosed with non-obstructive
azoospermia or oligozoospermia and 185 healthy controls were
genotyped using polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP). Statistical analysis demonstrated
that the allele frequencies of SOX5 rs10842262 followed Hardy-
Weinberg equilibrium (HWE) (p-value > 0.05). The Chi-square test
revealed no correlation between the polymorphism and male
infertility in this study (p-value > 0.05). Our finding was the first
study on the association between single nucleotide polymorphism in
SOX5 gene and male infertility in the Vietnamese population. To
confirm the results on the association of SOX5 rs10842262 and male
infertility in the Vietnamese population, further studies with larger
sample size should be conducted.

NGHIEN CUU MOI LIEN QUAN GITU'A SOX5 rs10842262 VO1 VO SINH NAM
TREN 325 CA THE NGUO1 VIET NAM
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Tinh hinh v6 sinh & nam giéi dang dan tré nén pho bién. Céac nghién
ctru chi ra mdi tuong quan ciia cac da hinh nucleotide don trong viéc
gia tang trinh trang v0 sinh ¢ nam gi¢i. V6i myc dich dénh gia mdi
tuong quan gitra da hinh SOX5 rs10842262 véi nguy co mic v sinh
nam o quan thé nguoi Viét Nam, 140 nam gidi dugc chan doan vo
sinh do sb luong it hoic khong cé tinh tring va 185 nam gidi khoé
manh d3 duoc xac dinh kiéu gen bing phuong phap PCR-RFLP. Két
qua thdng ké cho thiy, tan sb allele caa da hinh SOX5 rs10842262
tuan theo dinh luat can biang Hardy-Weinberg (HWE) (p > 0,05). Két
qua kiém dinh Chi- -square cho thay da hinh nay trén tap mau nghién
cuu khong anh huéng dén nguy co mic v6 sinh nam (p > 0,05). Pay
la nghién ctru dau tién danh gia mdi lién quan cua da hinh nucleotide
don trén gen SOX5 véi vO sinh nam ¢ quan thé ngudi Viét Nam. Dé
khing dinh chic chin vé két qua nay cac nghién cau vai s luong
mau 16n hon can duoc thyc hién ¢ ngudi Viét Nam.
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1. Giéi thiéu

V6 sinh duge dinh nghia 1a tinh trang cap vo chong khéng cé kha niang thy thai mac di khéng
sir dung bét ¢ bién phép tranh thai nao trong thoi gian dai [1]. M6t ty 18 dang ké cac truong hop
v sinh gay ra bai cac bat thuong trén nhiém sic thé va gen. Trong d6 35% cac truong hop vo
sinh dugc gay ra bai nir gioi [2]. Cac nguyén nhan di truyén bao gdbm réi loan nhiém sic thé gioi
tinh [3], mat doan trén nhidm sac thé, hozc cac bién doi trén gen [4]. Vi ty 1¢ cao hon, uéc tinh
khoang 50% nguyén nhan gay vo sinh la do nhiing bt thudng ¢ nam gidi, véi yéu td di truyén
chiém 15 - 30% [5] bao gom bién doi nhiém séc the, dao doan, mat doan AZF trén nhiém sic thé
Y, dot bién gen [6], [7]. Nhiing bat thuong nay co thé 1am thay d6i cAu trdc, hé dng dén tinh hodc
dan dén tinh trang thiéu san tinh, tinh tring bat dong hoac tinh trung di dang [8]. 50% cac ca vo
sinh nam gay ra bai vo sinh nguyén phét, khi khong c6 bat ct bat thuong nao & bo phan sinh duc.
Yéu té di truyén chi phéi 5 - 15% trong cac truong hop nay [9]. Trong d6, da hinh nucleotide don
cling lam ting nguy co mac vo sinh nam nguyén phét [10]. Khoang 2300 gen duoc dy doan tham
gia vao qua trinh hinh thanh tinh trang [7]. Nhung cho dén nay, chi c6 mot phan nho trong s dé
khodng 139 gen da dugc ching minh cd lién quan truc tiép dén vo sinh nam [7]. Nhiing gen @ng
vién cho nghién ciru mbi twong quan giira da hinh nucleotide don va tinh trang vé sinh nam bao
géom MTHFR, GSRM1, FSHB [11], ERCC1, ERCC2 [12], CFAP44 va CFAP69 [13]. Ngoai ra,
mot s6 nghién ciru ciing chi ra méi lién hé gitta da hinh nucleotide don trén gen SOX5 va nguy co
méc vo sinh nam [14], [15].

Gen SOX5 (NM_006940.6) co kich thuéc khoang 1033 kb nam trén nhidm sic thé s6 12
(12p12.1) gom 15 exon. Gen nay la thanh vién trong ho gen SOX (SRY-related HMG-box), c6
cau trdc va chirc nang lién quan mat thlet VGi ving xac dinh gigi tinh Y (SRY — sex determining
region Y). Ho gen SOX ma hoa cac yéu t phién ma SRY-box 5 c6 vai tro quan trong trong viéc
diéu hoa nhiéu qué trinh phét trién [16]. Trinh tu nucleotide cua cac gen trong ho gen SOX cé
tinh bao thu cao, dac biét trong ving ¢6 tinh di dong cao (high mobility box — HGM). Vung nay
chiu trach nhiém lién két véi DNA thong qua motif AACAAT twong ty HGM trén SRY [17].
Thém vao d6, ving HGM cua protein SOX5 va SRY ¢6 thé hoan dbi dé duy tri chirc ning. Do
do, protein SOXS5 c6 chirc nang quan trong trong qua trinh phéat trién tinh hoan [18].

Da hinh gen SOX5 rs10842262 da dugc nghién cuu trén mot s6 quan thé nguoi trén thé gioi
[14], [15], [19]. Trong quan thé ngudi Trung Qudc va Serbia, da hinh gen nay c6 méi tuong quan
chat cheé véi vo sinh nam trong mo hinh troi [14], [19]. Tuy nhién, nghién ciu khac trén quan the
ngudi Nhat Ban khong chi ra méi lién quan cua da hinh gen nay vé6i bénh [20]. Do do6, két qua vé
moi twong quan cua da hinh gen ndy v6i vo sinh nam 1a khong dong nhat gitra cac quan thé khac
nhau. Hon nita, chwa c6 bt ctr b4o c4o nao vé tan sé kiéu gen, allele va méi lién hé cua da hinh
gen nay Vvéi vo sinh nam & nguoi Viét Nam. Do d6, chiing t6i tién hanh khao sat méi tuong quan
giita da hinh gen SOX5 rs10842262 véi nguy co mic vo sinh nam & quan thé nguoi Viét Nam.

2. Dbi twong va phwong phap
2.1. Péi twong

Ba trim hai muoi 1im mau mau ngoai vi thu thap tir 140 nam gidi dugc chan doan mac vo
sinh nam gay ra boi s6 luogng it hodc khong cd tinh tring va 185 nam gisi khoe manh c6 it nhat
mat con di duogc sir dung cho nghién ciru ndy. Nhitng bénh nhan chan doan vé sinh nam da duoc
kiém tra sang loc tinh dich d6 va dam bao khdng c6 mat doan AZF hogc nhiing bat thuong lon
khéc trén nhidm sic the Y. Nguoi tham gia trong nghién ctu nay phai tw nguyén va ddng y xac

nhan vao don hién mau cho nghién ciu. Qua trinh nghién ciru da duoc Hoi dong y duc caa Vién
Nghién ctru hé gen théng qua.

2.2. Phuwong phdp
2.2.1. Phuong phdp xdc dinh thanh phan kiéu gen
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DNA tdng sb ctia 325 cé thé duoc tach chiét tir cAc mau méu ngoai vi bang kit GeneJet Whole
Blood Genomic DNA Purification (Thermo). Két qua dinh tinh va dinh lugng DNA dugc danh
gia bang phuong phap dién di trén gel agarose 1% va phuong phap do mat do quang trén may
quang ph6é NanoDropTM One, Thermo Fisher. Poan gen chtra da hinh gen SOX5 rs10842262
dugc khuéch dai biang PCR véi ciap mdi dic hieu cd trinh tuw F: 5°-
CTGACAGAAGTAGAAAGTAG-3’va R: 5-CATTTGACCATAGAACTT-3". Cap moi dic
hiéu str dung trong nghién ctru dugc thiét ké bang phan mém Primer3. PCR duoc thuc hién véi
cac thanh phan bao gém: 1 pl buffer PCR 10X; 0,5 ul dNTP 2,5 mM; 0,15 ul méi xudi va nguoc
(10 pmol); 0,05 pl Taq polymerase; 2 pul tDNA (10 ng/ul) va H,0, tong thé tich 10 ul. Chu trinh
nhiét cua phan tng: 95°C/5 phat, 95°C/30 gidy, 58°C/30 giay, 72°C/30 giay, 72°C/5 phat (40 chu
ki). San pham PCR véi kich thudc du kién 384 bp dugc kiém tra bang dién di trén gel agarose
1%. Sau dé, san pham PCR con lai dwoc xt Iy véi enzyme gigi han Beul trong 5 gio ¢ nhiét do
37°C. San pham cit sau d6 dugc kiém tra trén gel agarose 2%.

Bang 1. S6 luwong va kich thide cde bang DNA twong 1vmg Vi Kiéu gen ciia da hinh gen SOX5 rs10842262
sau khi dwoc Xur ly véi enzyme Beul

Kiéu gen S6 hrong bing DNA Chiéu dai bing (bp)
GG 2 122, 262
GC 3 122, 262, 384
cc 1 384

2.2.2. Phan tich thong ké

Két qua thong ké trong nghién ciru nay duogc sir dung voi phan mém thdng ké chuyén dung
R.3.6.1 [21]. B¢ léch chuan va quy luat di truyén quan thé trong tap nghién ctru c6 tuan theo dinh
luat can bang HWE hay khong duogc danh gia bang kiém dinh HWEexact [21]. Hoi quy logistic
dugc sir dung dé udce tinh khoang tin ciy 95% (CI) va ty 1¢ chénh léch (OR) cho bién nhi phan,
vei gia tri p 1a 0,05 dugc dat lam muc ¥ nghia. Thanh phan allele, kiéu gen cua bién thé di truyen
va mbi lién quan giira da hinh gen véi nguy co vo sinh duoc kiém tra theo ba mé hinh di truyén:
troi, 1an va cong gop. Cac phan tich lién két duoc thyc hién bang SNPassoc.

3. Két qua va thao luan
3.1. Xdc dinh thanh phan kiéu gen

Poan DNA dic hiéu chira da hinh gen SOX5 rs10842262 sau khi nhan Ién bing PCR duoc
tién hanh xu ly véi enzyme gii han Beul. Kich thudc va s6 lwong cac bang DNA cta san pham
cit duoc str dung dé xac dinh kiéu gen cua da hinh nay (Bang 1). Véi s6 lugng 3 bing DNA c6
kich thudc lan luot 12 384 bp, 262 bp va 122 bp, giéng 1, 2, 3, 4 trong hinh 1 ¢6 kiéu gen twong
g 1a GC. Trong khi giéng sb 5 chi xuét hién bang DNA c6 kich thudc 384 bp twong ung véi
kiéu gen CC. Giéng s6 6 xuét hién hai bang DNA kich thuéc 262 bp va 122 bp mang kiéu gen
tuong tng la GG.

Hinh 1. Dién di d6 mét sé san pham PCR sau khi dwot xu 1y v6i enzyme Beul
M: Marker 100 bp; 1- 6: San pham PCR cqt véi Beul trén mét sé mau dai dién
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Két qua thong ké thanh phan kiéu gen va tan s allele ciia da hinh gen SOX5 rs10842262 cho
thdy khong c6 su khéc biét quéa lon vé thanh phan kiéu gen va tan s6 allele ¢ hai nhém nghién
cuu (Bang 2). Sy phan b cua da hinh nay dwoc kiém tra trén hai nhém nghién ctu va trén tong
thé ddi twong nghién ciru déu tuan theo dinh luat can bang HWE thoéng qua phuong phép kiém
dinh Chi-square (p > 0,05). Ty 1¢ kiéu gen GG/GC/CC trong quan thé nghién cau lan luot la
0,16/0,48/0,36 (Bang 2). Tur két qua phan tich cho thay tinh dai dién va ngau nhién trong viéc thu
thap mau nghién ctru, do d6 dam bao tinh khach quan trong cac phan tich mdi lién quan cua da
hinh gen SOXS5 rs10842262 véi nguy co mac vo sinh nam ¢ quan thé nguoi Viét Nam.

Bang 2. Thong ké thanh phan kiéu gen va tan sé allele ciia da hinh gen SOX5 rs10842262

A A A 0,
=5 Klété:gen = Tag so allele (G/o) Giatrip HWE
Nhém dbi ching 32(0,17) 93 (0,50) 60 (0,33) 0,58 0,42 0,69 +
Nhom bénh 20 (0,14) 63 (0,45) 57 (0,41) 0,63 0,37 0,70 +
Tong 52 (0,16) 156 (0,48) 117 (0,36) 0,60 0,4 1,00 +

Ghi chii: HWE: Cah bang Hardy-Weinberg; “+”: Tudn theo dinh lugt cah bang Hardy-Weinberg.
3.2. Phan tich twong quan giiva da hinh gen SOX5 rs10842262 va nguy co méc vo sinh nam

Kiém dinh Chi-square trén ca ba mé hinh troi, 1n va cong gop cho thay khdng c6 bat cir méi
lién quan nao giita da hinh nay voi nguy co mac vo sinh nam véi gia tri p 16n hon muc y nghia
0,05 (Bang 3).

Bang 3. Mdi tuong quan giira SOX5 rs10842262 va vd sinh nam

M6 hinh Poi chirng (n=140) Bénh (n = 185) OR 95%ClI p
Cong gop 0,296
GG 32 (17,297%) 20 (14,285%) 1,00
GC 99 (50,270% ) 63 (45,0%) 0,924 0,478 -1,756 0,808
CC 60 (32,432%) 57 (40,714%) 0,660 0,334 -1,283 0,216
Troi
GC+CC 153 (82,703%) 120 (85,715%) 1,00
GG 32 (17,297%) 20 (14,285%) 0,799 0,428-1,461 0,46
Lan
GG+GC 125 (67,567%) 83 (59,285%) 1,00
CC 60 (32,432%) 57 (40,714%) 1,393 0,442-1,106 0,123

Ghi cha: n: So lwong cé thé; OR: Ti so odds ratio; 95%Cl: Khodng tin cdy 95%; p: Puoc tinh bang
phuong phap Chi-square.

SOX5 ma hoa yéu té phién ma SRY-box 5. Protein SOX5 duy tri mirc do biéu hién cao trong
sudt qua trinh sinh tinh, dac biét cao trong giai doan dau va giai doan muodn cua té bao sinh tinh
tron [22]. Qua trinh sinh tinh 12 qué trinh phat trién hinh thai va phan tir dbi vai tinh tring. Day
dugc coi 1a qua trinh quan trong nhat, can thiét cho su phat trién chirc ning va hinh thai cho cac
giao tir duc [23]. Nam 2011, nghién clru tuong quan trén toan by hé gen (Genome wide
association study — GWAS) trén quan thé nguoi Han, Trung Quéc lan dau chi ra ring nhiing da
hinh trén SOX5 c6 lién quan téi vo sinh nam do khdng co tinh tring (non-obstructive
azoospermla NOA). Trong dd, da hinh gen SOX5 rs10842262 c6 méi twong quan chit ché dén
nguy co mac vo sinh nam trén quan thé nay (OR = 1,23; p=23x10 %) [24]. Ngoai ra, nghién
ctu trén 550 bénh nhan NOA va 555 nguoi Han, Trung Qudc khoé manh khang dinh tan s6 kiéu
gen va allele khac biét rd rét gitra hai nhém nghién cau véi céc gia tri p lan luot 12 0,0095 va
0,0023 [15]. Hai nghién ctru ndm 2015 [22] va ndgm 2017 [25] cling trén quan thé nguoi Han,
Trung Quoc déu khing dinh méi twong quan chit ché gita da hinh gen SOX5 rs10842262 voi
nguy co mac v0 sinh nam. Nam 2020, nghién ctu trén quan thé ngudi Han duoc tién hanh trén
tap mau I6n hon gom 631 bénh nhén v6 sinh nam (NOA) va 720 nguoi khoé¢ manh. Két qua
nghién ctu chi ra rang cac cé thé mang allele G ¢6 nguy co méc vo sinh nam cao hon so véi cac
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ca thé mang allele C (p =0,004; OR = 1,35; 95%CI = 1,1 — 1,64). Hon nira, kiéu gen GG ciing
lam tang nguy co mic NOA cao hon kiéu gen GT va TT (p =0,008; OR = 0,66; 95%Cl = 1,10 —
1,64). Ngoai ra, nghién ciu trén 208 bénh nhan nam thiéu tinh/khong tinh tring va 223 ngudi
khoé manh trén quan thé nguoi Serbia cho thay da hinh ndy ciing ¢6 moi lién quan chit che dén
v sinh nam trong mo hinh dong troi (p = 0,048) va mé hinh troi (p = 0 ,017) [19]. Tuy nhién,
nghién ctru khac trén 409 bénh nhan NOA va 1167 nam gisi khoé manh trén quan thé nguoi Nhat
Ban cho thay khong c6 bat cir sy twong quan nao gitta da hinh gen SOX5 rs10842262 (p > 0,05;
OR =1,11; 95%Cl = 0,94 — 1,32) véi v6 sinh ¢ nam gidi [20]. Trong nghién cau nay, ching toi
ciing khong tim thay sy lién quan nao giita da hinh nay va nguy co mac vo sinh nam & nguoi Viét
Nam. Do d6, sy lién quan cua da hinh gen SOX5 rs10842262 véi vo sinh nam 1a khong dong nhét
gilta cac quan thé khéc nhau. Nguyén nhan cua sy sai khac nay co thé do dic trung di truyén giira
cac quan thé ngudi, méi truong sdng, hodc cac diéu kién chi phdi khac.

4. Két luan

Trong nghién ciu ndy, chlng toi tim thay ty 1 kiéu gen GG/GC/CC ciia da hinh gen SOX5
rs10842262 lan luot 1a 0,16/0,48/0,36 & 140 nam giGi mac vo sinh nam va 185 nam gidi khoe
manh nguoi Viét Nam. Sy phan bé kiéu gen cua da hinh nay tuan theo dinh luat can bang HWE.
Nghién ctru khéng tim thay moi twong quan gitta SOXS5 rs10842262 va nguy co méc vo sinh &
nam. Pay 1a nghién ctru dau tién vé tan s6 kiéu gen va allele cua da hinh gen SOX5 rs10842262 ¢
ngudi Viét Nam. Két qua thu duoc trong nghién ctu nay cung cap thong tin hitu ich cho cac
nghién ctru twong quan gitra da hinh trén gen SOX5 va vo sinh nam & quan thé nguoi Viét Nam.

Lol cam on

Cong trinh duoc hoan thanh véi sy tai tro tir dé tai khoa hoc thuoc nhiém vy Khoa hoc va
Cdng nghé Quoc gia (Ma s6 BPTDPL.CN.60/19).
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