TAP CHI NGHIEN ClPU Y HOC

PHAT HIEN POT BIEN MOI TREN GEN AR O BENH NHAN
MAC HOI CHIPNG KHANG ANDROGEN

Lwong Thi Lan Anh'2, Tran Birc Phan', Doan Thi Kim Phwong'?
Nguyén Dang Tén"?, Nguyén Thij Trang', Hoang Thu Lan'
Nguyén Hiru Dirc Anh' va Nguyén Thi Minh Ngoc?*

'B6 mén Y Sinh hoc - Di truyén, Truong Pai hoc Y Ha Noi
2Trung tadm Di truyén lam sang va Hé gen, Bénh vién Pai hoc Y Ha Noi
3Vién Nghién ciru Hé gen, Vién Han Idm Khoa hoc va Céng nghé Viét Nam

Héi chirng khang androgen (AlS - Androgen Insensitivity Syndrome) la mét trong nhiing réi loan di truyén phé
bién nhét dnh huéng dén phét trién gi6i tinh truéc khi sinh va day thi & tré. Vé ditruyén, nhiing tré nay la nam gidi,
nhung khi sinh ra cé kiéu hinh mét phan hodc hoan toan la nir. Xét nghiém gen AR la phuong phép xéc dinh chinh
x&c nguyén nhan gay héi chirng khéng androgen. Muc tiéu ctia nghién ctru Ia xéc dinh kiéu gen AR dot bién trén
bénh nhén nam méc hoi chimg khéng androgen cé kiéu hinh ni¥ va kiéu gen ctia me bénh nhéan béng phuong
phép gidi trinh tw gen truc tiép. Két qua da phéat hién mét dét bién hoan toan méi ¢.2246C>T (p.Ala749Val) trén
exon 5 cia gene AR, dot bién chura duoc bao céo trong di¥ liéu ngan hang gen cua thé gidi. Dot bién & dang béan
hop tr duoc di truyén tir me cta bénh nhén & dang di hop tir. Két qud nay gitp gia dinh dinh huéng gidi tinh
pht hop cho bénh nhén. Béng thdi, nghién ctru déng gép thém di liéu dot bién méi vé gen AR trong quén thé
bénh nhén AIS nguoi Viét Nam, gép phén quan ly bénh va tw vén di truyén truéce sinh cho gia dinh ngudi bénh.

T khéa: Hoi chirng khang androgen, Gen AR, R6i loan phat trién gi&i tinh.

I. DAT VAN BE

Héi chirng khang androgen (AIS - Androgen
Insensitivity Syndrome) hay con goi la hoi
chirng khoéng nhay cam androgen, la mot
trong cac réi loan phat trién gi¢i tinh & nam
gi¢i.! Co thé c6 bd nhiém séc thé la 46,XY
cla ngwdi nam nhwng kiéu hinh bén ngoai la
ni¥, co' quan sinh duc ngoai la nir hodc mo hd
gi¢i tinh, nguyén nhan do co thé khiém khuyét
vé thu thé tiép nhan hormone androgen cua
nguw®i nam. AIS biéu hién dwdi 3 kiéu hinh
theo mrc d6 nlr héa cla co quan sinh duc
ngoai: Khang androgen hoan toan (complete
androgen insensitivity syndrome - CAIS),
khang androgen moét phan (partially androgen
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insensitivity syndrome - PAIS) va thé khang
nhe (mild androgen insensitivity syndrome -
MAIS). AIS ¢6 lién quan dén cac dot bién trén
gen AR - gen ma hoa thu thé androgen. Dot
bién trén gen AR dan dén méat hoan toan hoac
mot phan thu thé androgen khién androgen
khéng dwoc tiép nhan hodc khéng phat huy
dwoc tac dung trén cac co quan dich, khién
cac co quan nay biét hoa theo huwéng nlr dwdi
s tac dong cua estrogen. Két qua 1a du van
c6 tinh hoan, tinh hoan van san xuét androgen
binh thwéng nhwng kiéu hinh ctia bénh nhan
van biéu hién theo huéng ni gi¢i.2 Céng thirc
nhiém séc thé (Karyotype) can duoc xac dinh
|4 46,XY dé phan biét AIS vé&i cac loai rdi loan
phat trién gigi tinh khac.

Gen AR nam trén nhanh dai NST gidi tinh X
(Xg11-12), c6 chiéu dai 90kb, bao gébm 8 exon,
quy dinh tbng hop protein thu thé androgen.
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Exon tht nhat clia gen AR c6 ddc diém 1a co
nhiéu trinh tw 13p nucleotide CAG, sb lan lap
thwong dwdi 30 1an la binh thwong, sé 1an
l&p trén 30 lan thwdng dan dén béat hoat gen
gidm sinh téng hop thu thé androgen.® Ngoai
ra, c6 khoang 800 dot bién trén gen AR duwoc
ghi nhan 1a nguyén nhan gay AIS. AIS di truyén
theo quy luat Ian lién két NST gidi tinh X, tuy
nhién ciing c6 khoang 30% |a d6t bién mai phat
sinh (de novo).4®

Muc tiéu cGa nghién ctru 1a xac dinh kiéu
gen AR dbét bién trén bénh nhan nam mac hoi
chirng khang androgen c6 kiéu hinh nir va kiéu
gen clia me bénh nhan béng phuong phap giai
trinh tw gen truc tiép.

Il. BAO CAO CA BENH

1. Thong tin chung vé kham lam sang va can
lam sang

Kham lam sang

Bénh nhan 10 tudi, c6 kiéu hinh la ni, co
quan sinh duc ngoai hwéng niv.

Céan lam sang

Xét nghiém ndi tiét t6 (LH, FSH, oestradiol,
progesterol, testosterol) trong gi¢i han binh
thwong. Siéu am thay nghi ngd hai khéi la
hai tinh hoan ndm trong éng ben. Sinh thiét t&
chtrc nghi ng® tinh hoan: 2 manh sinh thiét ti
t6 chirc sinh duc bén phai va bén trai thay hinh
anh cAu truc té chire tinh hoan véi cac éng sinh
tinh va mé dém xo, mot sé dam té bao Leidig.
Lap cong thirc nhiém sic thé 1a 46, XY (Hinh
1). Xét nghiém yéu t6 biét héa tinh hoan (TDF)
hay gen SRY duwong tinh, ngoai ra khi kiém tra
cac gen trén nhiém séc thé Y (thudc vung AZF),
bénh nhan c6 ddy dd cac gen trén ving AZF
clia nhiém séc thé gii tinh Y.
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Hinh 1. Karyotype 46,XY ctia bénh nhan
AR2001

2. Giai trinh tw va phan tich trinh tw gen AR

Tdch chiét DNA téng sé

M&u mau ngoai vi dwgc chéng dong béng
EDTA va dwoc bdo quén & -20°C cho dén khi
st dung. Chung t6i dung kit QiaAmp DNA blood
mini kit (Qiagen - Birc) dé tach chiét DNA tong
sb tr mau ngoai vi theo hwédng dan cia nha
san xuat. Néng do DNA téng sb thu dwoc tw
hai mau b&énh nhan va me bénh nhan nam trong
khodng 30 dén 50 ng/uL. DNA sau khi tach
chiét da dwoc dién di kiém tra trén gel agarose
cho thdy cac bang rd nét va sang va nong do
dat yéu cau cho thi nghiém tiép theo.

Thiét ké méi cho PCR va giai trinh tw gen

Cap moi nhan vung ma héa dwoc thiét ké
dwa trén trinh tw chudn cla gen AR mang
ma s6 NC_000023.11 trong ngan hang gen
(genBank). C6 8 cap mdi dwoc thiét ké dé nhan
doan toan bo gen AR. Cap mbdi thir nhat dé
nhan doan viing exon 1 (ving c¢6 nhiéu trinh
tw 13p CAG). 7 cap méi tiép theo dé nhan doan
toan bd vung tir exon 2 dén exon 8 clia gen AR
(Bang 1).

48

TCNCYH 147 (11) - 2021



TAP CHI NGHIEN ClPU Y HOC

Bang 1. Trinh tw méi dung dé khuéch dai va giai trinh tw gen AR

Vi tri exon Trinh tw moi Kich thwéc san pham
5- CGCGACTACTACAACTTTCCACTGG
Exon 1 >240 bp
3’- GCCAGGGTACCACACATCAGGT
Exon 2 5-TTTAGGAGAAGTCTCAGAAAATTCAG 497 b
X 3- TCAGAAATAGAGTCATTGGCAAG P
5-ATACCCGAAGAAAGAGACTCTGGA
Exon 3 319 bp
3'-CATGCTCTAGACACAGGCTGACCC
5-AAGGTAGTTGCATTGTGTGTTTTTGA
Exon 4 444 bp
3.AGCCACCATGTCTGGTGCTTTTCT
5-GAGCATCTCTGCCCAACAGGGAC
Exon 5 370 bp
3-GGATGCCCCAGCCAGCCAATC
Exon 6 5-GAGACATTCCCTCTGGGCTTA 307 b
3-AGCCAGCTCCTGGACATTTC P
5-AGACTTCAACTAACAGGAAGCC
Exon 7 368 bp
3-AATGATAATATGCTTCTC
5-TAGCAGAGGCCACCTCCTTGTCA
Exon 8 294 bp

3’-CTGTTATAACTCTGCACTACTCC

Thyc hién PCR

DNA tdng sb dwoc tach tr mau ngoai vi
dwoc str dung lam khuén cho PCR. Cac phan
&ng PCR da dwoc xac lap dé khuéch dai cac
doan gen AR bang 8 cap mdi dac hiéu, cho
doan exon 1 va cac doan tir exon 2 dén exon 8.

Cé6 8 phan rng PCR duwoc thuwc hién. Mbi
phan tng (20 pL) bao gdm céac thanh phan: 10
ML Tag 2X master mix (cta Thermo Fisher My);
1,5 uL méi loai mdi (10pM); 1 uL DNA (20 ng/
uL) va 7,5 uL nwéc cat deion (dH20). Ky thuat
PCR nhan doan exon 1 dén exon 8 dwoc tién
hanh trén may luan nhiét v&i chu ky nhiét nhw
sau: v&@i nhan doan exon 1: 95°C: 2 phut, [95°C:
15 gidy, 60°C: 30 giay, 68°C: 90 giay] x 40 chu
ky, 68°C: 5 phut, gilr 4°C. V&i nhan doan exon 2
dén exon 8: 95°C: 2 phat, [95°C: 15 giay, 58°C:
30 giay, 68°C: 30 giay] x 40 chu ky, 68°C: 2 phut,
gilr 4°C. San phdm PCR dwoc phat hién bang
dién di trén thach agarose 1,2% c6 nhuém mau

béng Redsafe va quan sat dwdi anh sang UV.
San pham PCR sau d6 dwoc tinh sach bang cot
loc MultiScreen (Merck Millipore - Ireland).

Giai trinh twy DNA

San phdm PCR sau khi dwoc tinh sach
duwoc doc trinh tw cd hai chiéu béng bd sinh
phdm Bigdye Terminator Analyzer (ABI, Hoa
ky). Két qua dwoc phan tich bang phdn mém
BioEdit, SeqScape va cac phan mém dy doan
chirc nang nhuw SIFT/Provean, Polyphen-2,
Human Splicing Finder.

Két qua phan tich trinh tw gen AR

Toan bd 8 exon clia gen AR duwgc gidi trinh
tw thanh céng trén mau bénh nhan AR2001
va me cla bénh nhan AR2002. Cac doan gen
déu dwoc gidi trinh tw trén c& hai chiéu xudi
va chiéu ngugc. Trinh ty gen AR nhan dugc
cla bénh nhan dwoc so sanh véi trinh tw chuén
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clia gen AR luu trong ngan hang gen véi ma sb
NC_000023.11 (NCBI).

Két qua, & bénh nhan AR2001, nhédm nghién
ctu da phat hién mot dot bién trén exon 5 cla
gen AR, day la mot dot bién sai nghia (missense

Nhiém séc thé X

(bp) 1613
Gen AR

(GIn),,.s

-

(Pro), (Gly).

mutation) thay thé acid amin: & vj tri 2246 trén
cDNA (c.2246C>T), nucleotid Cytosine bj bién
ddi thanh nucleotid Thymine, dan dén sy thay
thé acid amin Alanine thanh acid amin Valine
& vi tri 749 trén protein (p.Ala749Val) (Hinh 2).

qi1-12

152 117 288 145 131 158

10
TOTTTOCCATGOGOGOCT

|

1%
TOTTTGICAT 66 @aCT

AR2001

l €.2246C>T (p.Ala749Vval)

)

' TETTTOGYCATGOGGCT

l €.2246C>T (p.Ala749Val)

Hinh 2. So’ d6 cac dot bién gen AR & dbi twong nghién clru

(Gen AR ndm trén nhiém séc thé X tai vi tri Xq11-12. D6t bién cla bénh nhan phét hién & exon
5 cta gen AR la dét bién sai nghia c.2246C>T. Bénh nhan AR2001 bj dét bién gdy bénh va me cla
bénh nhan AR2002 la nguoi mang dot bién. Mdi tén den chi vi tri binh thuong va vi tri dot bién).

Bénh nhan cé dot bién hoan toan ¢.2246C>T
(p-Ala749Val) (chicd mot dinh hay mét peak mau
dd cua nucleotide T trong trinh tw nucleotide).
Me bénh nhan ciing mang dét bién ¢.2246C>T
(p.Ala749Val) & trang thai di hgp t& (co hai

dinh tring nhau tai mot vi tri, dinh mau dé cla
nucleotide T va dinh mau xanh clia nucleotide
C). Riéng ddi v&i exon 1 ctia gen, ca bénh nhan
va me bénh nhan déu co sb 13p CAG la 24 lan,
trong gi&i han binh thudng.
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22

€ 224607 IpAla74agval)

»
A6XY
46C>T [p.Ala749Val

Hinh 3. So’ d6 pha hé ctia bénh nhan
(Mi tén den chi dbi twong nghién ctvu 1a bénh nhan AR2001 (111.8), Me bénh nhan AR2002 (11.14).)

Dot bién méi trén gen AR

Dot bién ¢.2246C>T (p.Ala749Val) la dot
bién m&i phat hién va chuwa tirng dwoc céng
bd trén ngan hang co sé& di liéu vé dot bién
gen AR.

Il. BAN LUAN

Réi loan phat trién gioi tinh (Desorders of
sex development - DSD) & ngudi cé cong thirc
nhiém sac thé 46,XY cé thé dwoc chia thanh 3
nhém chinh:

(1) r6i loan phat trién tuyén sinh duc,

(2) réi loan téng hop testosterol va

(3) rdi loan chuyén héa ho&c hoat dong cla
testosterol. Trong phan loai nay, AlIS la mét roi
loan di truyén hiém g&p, do sw khang hoat déng
cla noi tiét t& androgen dan dén bénh nhan
kiéu hinh ni.6 C6 sy twong tw vé mét biéu hién
lam sang gitra AIS va mét sb bénh réi loan phat
trién gidi tinh khac nhw: thiéu hut enzyme 5 -
a reductase hay thiéu hut hormon AMH... dan
dén khé khan trong chan doan 1am sang. Chinh
vi vay, can co sy két hop gitka cac phuwong
phap chan doan Iam sang, héa sinh, giai phau
bénh va di truyén sinh hoc phan t.

Trong trwdng hop bénh nhan nay, tir cac dau
hiéu Iam sang dau tién la biéu hién mo hd gisi
tinh, b4t thwéng co quan sinh duc ngoai & tré cé

kiéu hinh ntr, dén khi sinh thiét té chirc sinh duc
phat hién d6 Ia t& chire tinh hoan, rdi xét nghiém
lap cong thirc nhiém sac thé 46,XY va cubi cing
la gidi trinh tw gen AR da cho chan doan xac
dinh bénh nhan méc hoi chirng khang androgen.

Gen AR nam trén nhanh dai NST X (Xq11-
12), bao gdm 8 exon va 7 intron, chira khoang
919 axit amin.” AR |a mot yéu t6 phién ma phu
thudc phdi tir, gdm 4 mién chirc ndng: mién
N-terminal (N-terminal domain - NTD) duwoc
ma héa b&i exon 1 - la vung khéng dwgc bao
ton tham gia vao qua trinh phién ma kich hoat
cac gen muc tiéu;® mién lién két DNA trung
tdm (DNA-binding domain -DBD) dwgc ma
héa b&i exon 2 va 3, co chira cAu truc ngon
tay kém; mién ban & - exon 4 va mién lién két
phébi t& C- terminal (C-terminal ligand binding
domain - LBD) dwoc ma héa bdi exon 5 dén
exon 8. Cac dot bién trén gen AR la nguyén
nhan cta hoi chirng AIS, cac dot bién nay
c6 thé phan bd khac nhau trong suébt trinh tw
gen.® Cho dén nay, hon 800 dot bién gen AR
khac nhau da dwoc bao céo va hau hét trong
sb do6 la dot bién thay thé, tan sé phat hién
trén mién lién két DNA (DBD) va mién lién két
phéi t&r (LBD) cao hon hén.” Hau hét cac dot
bién xay ra & vung DBD va LBD sé& lam cho
cAu truc tinh thé thay dbi va khién protein AR
mét chirc ndng hoan toan.™
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Dot bién ¢.2246C>T (p.Ala749Val) duoc
phat hién & bénh nhan | dot bién mai phat
hién va chwa tirng dwoc céng bd trén ngan
hang co s& di liéu vé dot bién gen AR." Dot
bién trén exon 5, thudc vung LBD, c6 thé do d6
ma bé&nh nhan c6 cac biéu hién |am sang cla
CAIS. Pha hé cha gia dinh bénh nhan (Hinh 3)
la mot dién hinh cha bénh di truyén I&n lién két
nhiém sc thé gi¢i tinh X. Bénh nhan nhan dot
bién di truyén t me. Trong pha hé cla gia dinh
bénh nhan cling con cé mét sb thanh vién cé
biéu hién mo hd gi¢i tinh nhw bénh nhan, dé 1a
nhirng ngw®i cau va ngudi bac rudt ciia bénh
nhan, kiéu di truyén nghiéng cta di truyén lién
két nhidm sic thé gioi tinh X, nhitng nguoi
nay chac chan ciing mang dét bién giéng bénh
nhan. Tuy nhién, cin xét nghiém giai trinh tw
toan bd gen AR cling nhw gidi trinh tw tryc tiép
Sanger dot bién c.2246C>T (p.Ala749Val) &
céac thanh vién nay dé c6 thém di liéu vé anh
hwéng cta dot bién méi nay 1én kiéu hinh cla
cac bénh nhén. Nhw vay, bénh nhan Ia nam,
chi c6 mét nhiém sic thé X, nén dét bién &
dang ban hop t& (hemizygote), me bénh nhan
mang dot bién c.2246C>T (p.Ala749Val) &
trang thai di hop t& (heterozygote). Nghién
clru clia Kohler B va cong sw (2005) cling
chi ra gan 70% nguoi 46,XY méc AlS trong
nghién clru dwoc di truyén dot bién tr nguodi
me mang gen cla ho."?

Viéc xac dinh dwoc dot bién gen AR gitp
chan doan va tién lwong cho cac bénh nhan
AIS, gép phan vao quyét dinh lwa chon gidi tinh
cho bénh nhan va tw van di truyén cho céc phu
nlr mang gen bénh.

Dot bién gen AR 1a dot bién thuong gap
& bénh nhan CAIS. CAIS thudng duwoc chan
doan & tré co gai & tudi day thi vi nguyén nhan
ch&m co6 kinh nguyét. Tuy nhién, nhw trweong
hop bénh nhan trong bao cao cla chung téi, co
thé chan doan sdm khi phat hién thay tinh hoan

trong dng ben khi tré kiéu hinh ni¥ dén kham vi
mo hé gidi tinh. Khéng gidng nhw CAIS, PAIS
biéu hién kiéu hinh véi cac mirc dd nam hoa
khac nhau clia co quan sinh duc ngoai tuy theo
lwgng androgen con hoat tinh. Nhirng bénh
nhan nay thuéng cé tinh hoan an hoac tinh
hoan nhd, 16 dai léch thap, khéng c6 nam héa
giai doan day thi... Cac bénh nhan MAIS thi lai
thwdng cé kiéu hinh nam giéi, dwoc chan doan
AIS khi ¢c6 vu to & tudi day thi hodc vé sinh &
tudi trwdng thanh.™ AIS ciing cé thé dwoc xac
dinh trong sang loc di truyén vi tién st gia dinh.

Khi mét bénh nhan dwoc chan doan AlS,
can phai xac dinh xem lwa chon gi&i tinh cta
bénh nhan (tré nhé can sw quyét dinh cta bb
me). Hau hét cac trwong hop CAIS lwa chon
gi&i tinh ni¥, s& di nhw vay la do hau hét cac
trudng hop déu phat hién bénh muén, kiéu
hinh nlr cGa bénh nhan da anh hwéng t&i cuée
sbng va tam Iy x& hdi ctia bénh nhan. Ban chét
tré méc hoi chirng khang androgen la tré trai,
tré can dwoc phat hién bénh sém va tra tré vé
dung gidi tinh cla tré. Bénh nhan trong bao cao
cla chung téi sau khi dwoc chan doan CAIS
da lwa chon phau thuat chuyén gidi tinh. Tuy
nhién, cac bénh nhan 46,XY DSDs c6 nguy co
phat trién khdi u té bao mam trong cac tuyén
sinh duc cao hon nén can phat hién sém tinh
hoan lac chdé dé& dua tinh hoan vé dang vi tri
ho&c cét bd tinh hoan cling hay dwoc dat ra.

Quan ly AIS doi héi cach tiép can da nganh:
cac bac si nam khoa, phu khoa, ndi tiét, tam ly
va bac si di truyén can c6 sy phdi hop trong
chan doan va theo dai diéu trj cho cac bénh
nhan AIS.

IV. KET LUAN

Vé&i viec ap dung phwong phap gidi trinh
ty 8 exon cla gen AR & bénh nhan khang
androgen, ching t6i da phat hién mot dot bién
mé&i ¢.2246C>T (p.Ala749Val) trén exon 5
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cla gen AR. Day cé thé Ia nguyén nhan gay
biéu hién rdi loan phat trién gi¢i tinh ctia bénh
nhan. Két qua phat hién dét bién gen AR gilp
bénh nhan va gia dinh cé nhirng dinh hwédng
trong diéu tri, theo ddi strc khde, gi&i tinh, tam
ly cho bénh nhan va tw van di truyén, chan
doan truwéc sinh cho nhitng 1an sinh sau. Két
qua nay ciing gép phan bd sung dir liéu vé dot
bién gen AR & ngu®i mac hdi chirng khang
androgen & Viét Nam.

LO1 CAM ON

Nghién ctru dwgc thye hién tai Trung tdm Di
truyén Iam sang va Hé gen, Bé&nh vién DPai hoc
Y Ha Néi va co sw tham gia clia cac thanh vién
B6 moén Y Sinh hoc - Di truyén, trwdng Pai hoc
Y Ha Nbi. Xin tran trong cam on sy tham gia
cla cac nha nghién ctru.
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Summary

NEW MUTATION OF AR GENE IN PATIENTS WITH ANDROGEN
INSENSITIVITY SYNDROME

Androgen insensitivity syndrome (AIS) is one of the most common genetic conditions, which
affects a child’s sexual development before birth and during puberty. People with this syndrome are
genetically male but are born with all or some of the physical traits of a female. The AR gene test is
an accurate method of determining the cause of the AIS. In this study, we used Sanger sequencing
to identify mutations in AR gene. AlS’s patient with a female phenotype and his mother were subjects
in the study. As a result, we found a completely new mutation ¢.2246C>T (p.Ala749Val) on exon 5 of
the AR gene, which had not been reported in NCBI. The patient's mutation in the hemizygous form
was inherited from the patient's mother in the heterozygous form. The patient should be oriented to
its proper gender. This study provides a new mutation of AR gene in Viethamese patients to further
identify the genetic cause and contribute to the clinical management and genetics counseling in
prenatal for the affected family.

Keywords: Androgen Insensitivity Syndrome, AR gene, Disordes of sex development.
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