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GEN MA HOA VUNG XAC DINH GIOI TINH TREN NHIEM SAC THE Y (SRY - SEX
DETERMINING REGION Y) G MOT SO CA THE NGUOT VIET NAM
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TOM TAT

@

Gen dic higu nhidm sic thé Y, SRY, 12 mét trong nhimg gen quan trong tham gia vao sy x4c dinh gidi
tinh & ngudi. SRY mia héa cho nhin té phién m3 tinh hoan, nhén t8 nay dong vai trd quan trong trong qué
trinh phat tnen va biét hoa gidi tinh & dan 6ng. Gen ndy ¢6 vi tri & ving dAu mit trén canh tay ng;’m clia
nh:em sic thé Y (Yp11.3). Céc dot bién trén gen nay thudng din dén kléu hinh nit mang cip nhiém sic
the gidi tinh 12 XY, khong phat trién tuyén sinh duc nam. DNA téng s§ dugc tach chiét tir mau cia 4 c4
thé (ADT3, MT70, MT87 v MT95) thuc 2 dén tdc Kinh/Viét va Mudng. Sir dung cap mdi SRYF va
SRYR ching t6i d3 nhédn duge doan gen mi héa SRY cé kich thude 0,85 kb, bao gom toan bd viung
mang ma v mét phin ving khéng mang ma & diu 5' vi 3' clia ving mang md. San pham PCR sau dé6
dugce gin vao vector pCR2.1, bién nap vao chung vi khuln E. coli. Céc dong plasmid ti td hop duge tién
hanh doc trinh tu cd 2 chleu Phﬁn tich trinh ty doan gen mi héa SRY ching t6i tim dugc 4 diém thay déi
nucleotide. Ba trong sé 4 diém thay dbdi nay déu din dén thay déi ammo acid tuong tmg 1a T34C (Fi2L)
6~mau ADT3, G256A (R86Q) & miu MT87 va C236T (A79V) & miu MT70. by 1a 4 trinh ty gen SRY
dAu tién cua ngudi Viét Nam, cic trinh ty ndy di dugc cOng bd trén ngén hang gen qubc té
GenBank/EMBL véi ma sb tuong img 1a AM884751, AM8847450, AM884748 va AM884746.

Tir khda: HMG, nguoi Viét Nam, nhiém sdc thé Y, SRY

DAT VAN BE

SRY ma hoa cho nhan td phién ma Ia thanh vién
ctia ho protein gén DNA - HMG-box (High Mobility
Group - box). SRY dugc phat hién ra nh& sy phén
tich cac doan nho cla nhiém sic thé Y da dugc
chuyen cho nhidm sic thé X _trong genome cua cic
c4 thé nam gidi mang cdp nhiém sic thé giéi tinh XX
va nhitng ngudi bi mic bénh 4i nam 4i nit thyc su.
Nim 1993, Su va Lau d4 xac dinh duge SRY 14 gen
khong c6 intron ¢6 kich thuéc 3,8 kb ndm & vi trf
Yp11.3 trén nhidm sic thd Y. Ving mang ma cda
gen ndy mi hoa cho phin tir protein bao gbm 204
amino acid v&i khéi lugng phén tir 12 24 kDa, V&
mjt cdu triic, phédn tir protein SRY ¢6 3 domain,
domain ddu N, domain trung tdm va domain déu C.
Domain trung tdm bt dAu tir vi tri amino acid 58 dén
137 chira mdt motif HMG, c6 chirc ning gﬁn va lam
ubn cong DNA, Ia domain quan trong nhét cia phén
tir protein SRY.

O ngudi, cac d6t bién trén gen SRY duge xéc
dinh & nhitng bénh nhin nit mang cip nhiém sic thé
gidi tinh XY, khong ¢6 kha ning sinh sdn (Cameron
et al., 1997; Canto et al., 2000; Harley ef al., 1992,
2003; Nasrin ez al., 1991; Shahid et al., 2003). Trong

khi d6, d6t bién nhiém sic thé din dén chuyén doan
modt phin nhidm sc thé Y c6 chita gen nay cho
nhi&m sic thé X tao thanh kiéu hinh nam mang cip
nhiém sic thé gidi tinh XX (Zenteno et al., 1997).
Cho dén nay, ngudi ta d3 x4c dinh duge 51 d6t bién
trén viing mang mé# ciia gen md hda SRY. Cac djt
bién nay chit yéu nim trén domain HMG-box
(Assumpcao er al, 2002; Fernandez et al., 2002;
Shahid et al., 2005; Zhou et al., 2003), cho thiy vai
trd quan trong cia domain ndy. Chi ¢6 10 djt bién
nim trén 2 domain con lai, 8 trong sb d6 nim &
dgmam diu N va 2 dot bién con lai nim & domain
dau C

Trong bai bdo niy, ching ti tién hanh phan
1ap va xdc dinh trinh ty gen m4 héa SRY & mét sb ca
thé ngudi Vist Nam dé tim hiéu tinh da hinh ciia gen
nay trén cdc déi tuong ngudi Viét.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liu
Mau man cia 4 c4 thé ngudi Vigt Nam: MT70,
MT87, MT95 vi ADTS3, thudc 2 dén tjc Kinh/Viét va
Mudng.
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Cip mdi st dung dé nhin doan gen ma hoa
SRY, ky hiéu SRYF va SRYR, dugc dat tng hop tai
Hang IDT co trinh ty nhir sau:

SRYF 5'- GGT GTT GAG GGC GGA GAA ATG -3
SRYR 5- ATA AGA AAG TGA GGG CTG TAAGTT -3,

. TA Cloning® Kit, vector pCR®2.1 va té bao kha
bién ching TOF 10F dugc mua ciia Hing Invitrogen.

Phirong phap

Cac k¢ thudt sinh hec phin t co ban nhu tach
chiét va tinh sach DNA téng 56, dién di kiém tra va
tach dong dugc tién hanh theo Sambrook va Russell
(2001) v&i mdt vai cai tién nhé cho phu hop véi dic
trung ciia mAu nghién ciru.

Gen ma héa SRY duge khuéch dai bing k§ thujt
PCR. Hén hop phan ng bao gdm 0,625 don vi Tag
DNA polymerase, 1x ¢ém PCR, 250 pM dNTP mdi
loai, 10 pM mdi loai mdi va 500 ng DNA téng sé.
K§ thuit PCR dugc tién hanh trén may ludn nhiét
(MJ Research) vd&i chu trinh nhiét nhur sau: 94°C
trong 3 phiit, 94°C trong 1 phut, 56°C trong 1 phut,
72° C trong 1 phat, 13p lai 30 lan tir budc 2, 72°C
trong 8 phit, gitt & 4°C. San phdm PCR duge 1am
lanh dén 4°C va gifr & -20°C dén khi sir dung.

San phdm PCR dugc gin vao vector pCR"2.1
TA va bitn nap vao t& bao E. coli ching TOF10F
theo quy trinh ciia hiing sin xuat Invitrogen,

Phén img x4c dinh trinh ty duge thue hién trén
méy ABI PRISM 3100 Genetic Analyzer véi b kit
BigDye Terminator v3.1. Céc théng sb trinh ty
nucleotide va chét lugng dinh dugc thu thap va kiém

SRY

Hinh 1. Dién di 44 san phdm PCR gen ma héa SRY
ir cac mau nghién ciru trén gel agarose 0,8%. M:
Marker 1 kb; 1-4;: San pham PCR clia gen ma hoa
SRY tr 4 miu twong (tng 1a mt70, mt87, mt95 va
ADT3.

278

Nguyén Ding Tén et al.

dinh bing céc phin mém ABI Data Collection v.2.0.
Trinh tr doan gen m4 héa SRY ciia cac ¢4 thé ngudi
Viét Nam dugc so sanh véi mét s6 trinh ty cong bb
trén cac Ngan hang trinh ty gen Quéc té EMBL
(EBI)/Genbank/DDBJ v&i ma sb L10101 thong qua
st dyng cdc phin mém phén tich nhu Segscape,
BioEdit...

KET QUA VA THAO LUAN
Nhin gen ma héa SRY bing ky thuit PCR

Gen m# héa cho SRY c¢6 kich thude 3,8 kb,
khéng chita intron. Ving mang ma ¢o vi tri tir 2076
(vi tri 91 trén cDNA) dén 2690 (vi tri 711.trén
cDNA), m3 héa cho phén tr protein ¢6 kich thuéc
204 amino acid (Su, Lau, 1993). D& phan tich mirc
d9 da hinh gen ma héa SRY & mot s6 c4 thé ngudi
Viét Nam, ching t6i tién hanh thiét ké cip méi
SRYF va SRYR d& nhén doan gen ma héa SRY trén
co 54 trinh ty cDNA clia gen ndy cong bd trén ngén
hang gen (Genbank) c6 ma s& L10101 c6 vi tri tir
nucleotide thir 9 dén nucleotide 841, c6 chira toan bd
ving mang ma ciia gen ndy. Theo tinh toan ly thuyét,
sir dung cap mdi nay ching t6i s& nhén duge doan c6
kich thuée khoang 0,85 kb, PCR dugce thyre hién trén
khuén 14 DNA tdng s6 tach tir mdu méu coa cac ca
thé nghién ciru. Két qua dugc thé hién trén hinh 1.

Trén dién di db cho thdy (Hinh 1), & ca 4 miu
nghién ciru déu xudt hién mét bing duy nhét dém nét
véi kich thude khoang 0,85 kb, hodn toan philt hop
vai kich thude doan gen ma héa SRY theo tinh todn
ly thuyét. Nhr vy, sin phdm PCR d3 dugc khuéch
dai dic hidu va c6 sb lugng du 16n dé sir dung trong
cac nghién ciiu tach dong va doc trinh tir,

PCR 2.1

SRY

Hinh 2. Bién di kiém tra plasmid tai td hop. M: Thang
DNA chudn 1 kb; 1-6: San phAm cét DNA plasmid
biing enzyme han ché EcoRl twong tng véi cac
dong mt70P1, mt70P9, mt87P1, mi87P3, mios5P3,
ADT3P10; 7: San phdm PCR gen ma héa SRY tir
khudn DNA plasmid pha lodng 40 Ian.
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Hinh 3. So sanh trinh t nucleotide ctia gen ma héa SRY cia 4 ca thé MT70, MT87, MT95 va ADT3 véi trinh
tw chuén trén ngan hang GenBank co ma s6 L10101.

Chon dong gen mi héa SRY trong vector

pCR®2.1 TA

Dé tao co s& cho viée ;{éc dinh trinh tu gen ma
héa SRY, ching t&i d3 tién hanh tach dong phén
tir doan gen ndy trong vector tach déng pCR®2.1

TA. San phim cia phan tng ghép néi dugc bién
nap vao té bdo E. coli ching TOF10F’. Céc thé tai
t8 hop dugc kiém tra bing enzyme han ché EcoRl.
Theo tinh todn Iy thuyét, cdc DNA plasmid mang
gen quan tdm khi dugc cét bing EcoRI s& cho 2
bing voi cic kich thude khoang 3,9 kb (tuong g
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voi kich thudc cia vector) va khoang 0,85 kb
(twong ung voi kich thuéde doan gen duge chén
vao). Song song véi viéc cit kiém tra bing
enzyme han ché, ching t6i ciing dd tién hanh PCR
& kiém tra v6i khuon 12 DNA plasmid dugc pha
loing 40 14n, Két qua dugc thé hién trén hinh 2.

Nguyén Ding Ton ef al.

Tir dién di 46 c6 thé thy cac két qua thuc nghiém
thu dugc hoan toan phit hop véi tinh todn Iy
thuyét. Nhr vy, gen mi hoa SRY da duoc tach
ddng thanh cbng. Cac plasmid tai tb hop duge tach
chiét v&i lugng 16n va dugc tinh sach d¢é sir dung
cho phédn Ung x4c dinh trinh tir,

&
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Hinh 4. Céc diém thay ddi nucleotide hién thj trén dinh tin hiéu trinh tw & cac mau nghién cleu. A: M3u ADT3
V@i diém thay dbi T34C. B, C: Mau MT87 vé&i 2 diém thay adi G171A va G256A. D: M&u MT70 vai didém thay

asi c236T

Xidc dinh va phin tich trinh ty gen ma héa SRY

Phin tmg xac dinh trinh ty dugc tién hanh theo
c4 hai chiéu xubi v nguge. Sau khi xir ly sb liu
bing cac phin mém chuyén dung, chiing t6i thu
dwgc trinh ty bao gdm toan bd ving mang ma (tir ma
khoi ddu ATG dén ma két thic TAG) ma héa SRY
c6 chidu dai 615 bp. Két qua so sanh trinh ty cia cac
mAu nghién ciru véi trinh tir trén GenBank c¢6 ma sb
L10101 dugc trinh bay trén hinh 3, cho thdy c6 sy
thay ddi nucleotide & 3 trong 4 mAu nghién cin,
T34C & mau ADT3; G171A, G256A & min MT87
va C236T & miu MT70 (Hinh 3, 4).

Trong do, 3 thay ddi nucleotide diin dén thay ddi
amino acid, bao gdm T34C din dén thay ddi F12L &
miu ADT3, C236T din dén thay d6i A79V & miu
MT70 va G256A din dén sy thay dbi R86Q & miu
MT$7 (Hinh 5),

Protein SRY duoc chia thanh 3 domain, bao
gdm domain trung tdm, gdm c6 80 amino acid tir vj
tri amino acid 58 dén vij tri 137, domain diu C va
domain diu N. Domain trung tdm c¢6 chirc niing
b4m va ubn cong DNA, goi 12 domain HMG,
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domain nay Tét bao thi gitta cac lodi. Do turong
ddng & domain nay giita ngudi va chudt la 89%
(Coward et. al, 1994). Cic dot bién trén domain
ndy lam thay ddi chirc ning cia SRY, ¢6 thé lam
giam ho#ic 1am mét kha nang sinh tinh hoic gy ra
chce bét thudng vé gisi tinh (nir mang cip nhiém séc
thé gisi tinh XY), hay cling ¢6 thé din dén bidu
hiéu kiéu hinh 4i nam 4i nit (Shahid et al., 2005).
Trong nghién ctru nay, ching toi tién hanh phén
tich gen ma héa SRY trén cac d6i tugng 14 nam gisi
khde manh thudc 2 din tdc khac nhau (Kinh/Viét
va Mudmg) & 46 tudi tir 18 dén 20, 6 bidu hign gisi
tinh binh thudng. Két qua phan tich trinh ur
nucleotide va trinh ty amino acid suy dién cho thdy
c6 2 didm thay d8i amino acid thujc domain HMG
d6 1a A79V va R86Q (Hinh 5). Tuy nhién, cac thay
déi amino acid nay khdng triing véi cc thay déi da
duge cong b treéc ddy 1am thay dbi chirc cia gen
din dén bit thuomg gioi tinh (Brown et. al.,, 1998;
Domenice et al,, 1998; Jordan et al., 2002; Maier
et. al., 2003; Schaffler er al., 2000; Shahid er al.,
2004; Veitia et. al,, 1997). Ngoai ra, chung téi con
tim théy mot vi tri thay ddi amino acid tai domain
ddu N trén trinh ty amino acid dé 1a V12L, diém da
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hinh/dét pién nay ciing chuq dugce tic gia nao nh‘éc
t6i. Do s0 mAu ca thé con rat han ché, nhimg diém
thay di nay c6 thé dugc xem 13 c4c da hinh giira
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céc ca thé trong quin thé hoic 1a da hinh giira cac
tdc ngudi Viét Nam, chir chua thé phén biét duge
da hinh theo dén téc Kinh/Viét, Muong,
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Hinh 5. So sanh trinh ty amino acid suy di&n t trinh tw DNA SRY cla 4 ca thé MT70, MT87, MT95 va ADT3
v&i trinh ti suy didn tr trinh t chudn trén ngan hang Genbank c¢é ma s& L10101. C6 3 diém thay ddi amino
acid trén 3 mau la F12L, A79V va R86Q trén cac mau twong (ng 14 ADT3, MT70 va MT87, 2 trong sb d6
(A79V, R86Q) n&m trong domain bam DNA. Trinh dat trong hép déng khung Ia trinh ty domain bam DNA -

HMG box.

KET LUAN

Chung tbi dd nhén thanh cong doan gen mé hoa
SRY trén 4 dbi tugng ngudi Viét Nam thudc cic dan
tdc Kinh/Viét (2 mAu) va Mudng (2 miu), voi kich
thude doan nhédn 1a 0,85 kb, bao gf‘)m mt phi’m
khéng mang ma diu 5' va 3' va toan bd viing mang
mi ctia gen mé hoa SRY.

D& doc va phén tich trinh ty viing mang md clia
gen mi hoa SRY, cé kich thuée 615 bp tinh tir mi
khoi ddu dén ma két thuc, & ca 4 mAu nghién ctru.
Trong céc trinh tr doc duge ching t8i 43 phat hién
thdy 4 diém thay d3i nucleotide, 3 trong s6 d6 din
dén thay ddi amino acid (F12L, A79V va R86Q).
Cac thay d8i amino acid nay chua duge céng b
trong bét ctr mét tai liéu ndo, ching c6 thé 1a nhimg
diém da hinh clia ngudi Viét Nam so véi cac dén téc
khac trén thé gigi. Pay 12 4 trinh tw gen ma hoa SRY
déu tién clia ngurdi Viét Nam, 4 trinh tr nay da dugc

dang ky trén ngén hang gen qudc té Genbank/EMBL
voi mi3 sO twong tmg la AM884751, AM8847450,
AMBEB4748 va AM8B4746.

Lo cam on: Cong trinh ndy dupce thuce hién b&ng
kinh phi cia dé tai "Ung dung cong nghé¢ DNA dé
nghren citu mgt s6 dic diém cdu tric nhiém sic thé Y
cua ngwoi Vigt Nam" thuéc Churong trinh "Nghién
cuu Co ban trong Khoa hoc Tw rhién"” giai dogn
2006 - 2008.
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THE GENE ENCODING SEX DETERMINING REGION Y (SRY) IN FOUR

VIETNAMESE INDIVIDUALS

Nguyen Dang Ton, Dich Thi Kim Huong, Nong Van Hai’

Institute of Biotechnology

SUMMARY

The Y chromosome - specific gene SRY is one of the key genes involved in human sex
determination. The SRY gene encodes a testis-specific transcription factor that plays a key role in sexual
differentiation and development in males and is located on distal region of short arm of the Y
chromosome (Yp11.3). Mutations in SRY gene result in XY sex reversal and pure gonadal dysgenesis.
Total genomic DNA was extracted and purified from four blood samples (ADT3, MT70, MT87, and
MT95) belonging to Kinh/Viet, and Muong Ethnic minorities. The CDS region of the SRY gene was
amplified using specific primers SRYF and SRYR. The PCR products of about 0.85 kb, including the
fragment of 3' and 5' flanking sequence, were ligated to the pCR 2.1 TA vector, and then transformed
into E coli cells. The purified recombinant plasmids were used for sequencing of the inserts. Four
polymorphisms in the coding region of the SRY gene were detected in 3 samples, ADT3, MT70 and
MT87, which are base substitution polymorphisms (T34C in ADT3, G171A and G256A in MT87, and
C236T in MT70, respectively). Three of these polymorphisms (T34C, G171A, and G256A) lead to the
replacement of the amino aeid residues (F12L, A79V, and R86Q, respectively). These are the first
sequences of the SRY gene of Vietnamese individuals from Vietnam. The sequences have been deposited

in EMBL/GenBank with the Accession Numbers AM884751, AM8847450, AM884748, and AM884746,
respectively.
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