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TOM tat

Quad trinh sinh tinh tring 6 ngudi la mot qua trinh thiét yéu trong su
sinh san, duogc kiém soat boi nhiéu nhom gene dac biét trén nhiém sac
thé Y (NST Y). Nhiing gene nay nam trén mot ving dac biét goi la vung
AZF (azoospermia factor region) 6 canh dai cua NST Y. M&t doan ving
AZF dugc ghi nhan la dang bat thuong cau truc NST Y thuong gap nhat
va ctng la nguyén nhan pho bién gay vo sinh nam. Méi loai mat doan
AZF khac nhau déu co nhiing anh hudng lén kha nang sinh tinh 6 cdc
mdc do khdc nhau, bénh nhan bj giam so luong tinh trung tu trung binh
dén tram trong (mat do tinh trung tu 0,1 — 2 trieu/ml) (1) hoac khéng co
tinh triung. Céac loai mat doan AZF déu co thé xac dinh nho cédc ky thuat
sinh hoc phan tu nhu STS — PCR (Sequence-Tagged Site Polymerase
Chain Reaction), SAT (Suspension Array Technology), aCGH (Array-
Comparative Genomic Hybridization), moi ky thuat déu co nhing uu
diém va nhiing gioi han riéng.

Tuy vao loai mat doan, cdc ky thuat ho trg sinh san nhu bom tinh
trung vao bao tuong trung (ICSI — Intracytoplasmic Sperm Injection) va
thu nhan tinh trung tu tinh hoan (TESE — Testicular Sperm Extraction)
co thé giup bénh nhan co con hoac khéng. Tuy nhién, nhing ky thuat
nay lam tang nguy co di truyén gene bénh tu cha sang con. Mac du,
su di truyén vi mat doan vung AZF tu cha sang con da dugc bao cdo
rong rai nhung van chua co su doéng thuan vé viéc su dung ky thuat ho
tro sinh san va viéc xuat hién cdc dang vi mat doan co tuong quan voi
nhau, cting nhu van chua thé ly giai nguyén nhan cta su mat doan xay
ra kiéu de novo. Trong bai tong quan nay, chung toi st dung kién thtic
mGoi nhdt c6 thé dé hé thong lai khai niem vi mat doan NST Y bao gom
chic nédng cua vung AZF va cdc gene liéen quan, cdc loai mat doan
vung AZF va kiéu hinh tuong ung cung dac tinh di truyén tu cha sang
con. Dong thoi, chung toi cang gidi thiéu, cap nhat nhing phuong phap
tiép can dé sang loc vi mat doan NST Y.

Tir khéa: Vi mat doan NST Y, Vo6 sinh nam, AZF.
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Abstract

Y CHROMOSOME MICRODELETION - GENE OF AZF REGION, RELATED
PHENOTYPES AND SCREENING

Spermatogenesis is an essential reproductive process that is regulated by many Y chromosome
specific genes. Most of these genes are located in a specific region known as the azoospermia factor
region (AZF) in the long arm of the human Y chromosome. AZF microdeletions are recognized as
the most frequent structural chromosomal abnormalities and are the major cause of male infertility.
Assisted reproductive techniques (ART) such as intra-cytoplasmic sperm injection (ICSI) and
testicular sperm extraction (TESE) can overcome natural fertilization barriers and help a proportion
of infertile couples produce children; however, these techniques increase the transmission risk of
genetic defects. AZF microdeletions and their associated phenotypes in infertile males have been
extensively studied, and different AZF microdeletion types have been identified by sequence-
tagged site polymerase chain reaction (STS-PCR), suspension array technology (SAT) and array-
comparative genomic hybridization (aCGH),; however, each of these approaches has limitations
that need to be overcome. In this review, we will systematically update the progress that has been
made in AZF region identification, describe novel approaches for AZF microdeletion screening and
summarize the current understanding of associated gene functions, AZF microdeletion types and AZF
microdeletion phenotypes. Furthermore, we will specifically discuss the transmission characteristics
of AZF microdeletions and outline the future goals of research in this field.

Keywords: Y chromosome microdeletion, AZF, male infertility, microdeletion, genetic testing.

1. Vung AZF va cac gene
quan trong
NST Y gém mét canh dai (Yq) va mét canh
ngdn (Yp). Yp va Yq11 la nhang vung dong nhiém
séc, trong khi d6 vung xa (so véi tam doéng) cua
canh dai - Yq12, lai la vung di nhiém séc. Nhing
gene daic trung cho gidi tinh nam trén NST'Y (Male

Hinh 1: Cu fric cda NSTY, sy siip xép gene v céc dang mat doan phd bigh frong ving AZF (3)

- Specific region of the Y chromosome — MSY)
phéan bé ca trén ving dong nhiém séc lan di nhiém
séc va chiém 95% chigu dai NST Y. Trinh ty trén
MSY & ving doéng nhiém séc dugc chia thanh 3
logi: X-transposed (3,4 Mb), X- degenerate (8,6
Mb) v&a ampliconic (10,2 Mb). Trong dé, trinh
ty dang ampliconic la nhang trinh ty lap lai theo
cap, tuong dong dén hon 99,9%, ducc sép xép
trong cdc palindrome 16n (céc trinh ty nay trong
palindrome dugc goi la céc don vi amplicon). Cé
8 palindrome I6n dugc ky hiéu tu P1 — P8 trén NST
Y (1), (2) (Hinh 1).

Néu cd vung MSY chia 156 don vi phien ma
bao gém 78 gene ma héa cho 27 protein thi logi
trinh ty dang ampliconic da mang 60 gene méa héa
cho nhing protein bigu hién chinh hogc chi bigu
hién tai tinh hoan (1). Thuat ngo AZF (azoospermia
factor region) dugc su dung cho nhing ving trinh
ty dang ampliconic, chia cdc gene lien quan dén
sy sinh finh trung. Khi c6 dét bién mét dogn trong
vung AZF s& dén dén v6 tinh hogc thiéu tinh. Nam



1996, dua vao kiéu hinh cia 370 bénh nhan vo
tinh hotic suy giam sé lugng tinh trung két hop phan
tich su mdt doan cta 76 locus trén canh dai NST
Y, Vog P. H v&1 cong sy da chia AZF thanh 3 vung:
AZFa (~ 1,1 Mb), AZFb (~6,2 Mb), AZFc (~3,5 Mb)
(4). Trong do, trinh ty AZFb v&i AZFc trung lép nhau
khoang 1,5 Mb (2) (Hinh 1). Céc gene dac trung
trong tung vung AZF dugc mé té trong Bang 1.

2, Cag dl'?lrj'])% mat doan AZF
va Kiéu hinh tuong ang

Vi mét dogn NST Y dugc ghi nhan & khodng
10 = 15% bénh nhan vé tinh, 5 - 10% bénh nhan
thiéu tinh néing (mat dé tinh trung 1 0,1 - 2 trieu/
ml) (2). Mét hoan toan viung AZFa gay mét khoang
792 kb trinh ty DNA chia 2 gene. Mét hoan toan
vung AZFb gay mét 32 gene bao gom tét ca nhing
ho gene ddc trung cho tinh hoan tai vung nay véi
t6ng cong 6,23 Mb trinh ty DNA. Trong khi do,
mdt AZFc sé xéa hoan toan 3.5 Mb trinh ty DNA
véi 21 gene va 7 ho gene (Hinh 1). Ngodi ra, mét
doan NST Y con ghi nhan céc mét doan Ién hon
nhu mét doan AZFab, AZFac, AZFabce, AZFbc (2).
Nam 2003, nhiong dang mét doan khong hoan
toan vung AZFc da dugc cong bs, bao gom mét
doan dang b1/b3, b2/b3 va gr/gr. Tuy nhién,
chi c6 mét logi mét dogn gay cht y vé mat lam
sang, dé la mét doan gr/gr. Tén cua logi mét doan
ndy dugc dat theo mau huynh quang coa méu do
(“green” va “red”), cdc méu do nay dugc st dung
dé xdc dinh nhong cap amplicon tdi t6 hop gay
mét doan (g1/g2, r1/r3, r2/r4) (1). Nhiong doan
mdét dang gr/gr 6 kich thuéc khodng 1,6Mb, logi
di 2 bén sao cua gene DAZ (DAZ1/DAZ2), 1 ban
sao cua gene CDY (CDY1a) va 1 bén sao cia gene
BPY2 (6). Nam 2009, Krausz va céng sy da cé bé
sung, mdt doan gr/gr lam mét 4 viung gene cho
yéu sau: DAZ1/DAZ2 + CDY1a, DAZ1/DAZ2 +
CDY1b, DAZ3/DAZ4 + CDY1a, DAZ3/DAZ4 +
CDY1b (7). Co ché cia mét doan NST Y ducc xdc
dinh la do sy tdi t6 hop tuong déng néi nhiém séc
thé gita cdc palindrome cung chia cac amplicon
tuong dong va cung chigu (1). Sy tdi t6 hgp cua cac
amplicon géy ra mét doan cy thé nhu sau (Hinh 1):

e AZFb: P5/ ving gan (so véi tam déng) coa P1.

® AZFbc: P5/ ving xa (so véi tam déng) cta P1
hodc P4/ ving xa (so véi tam doéng) coa P1.

Bang 1: Vi tri, chic ning cGa cdc gene déc trung trong ving AZF (5)

Vg AZF Te"‘;i't‘:';:‘:“' Sy biéu hign Chic nng
USP9y, Phai vir md & ngudi frudng L
255500, thanh, c6 bigu hign frong ::;In:u?;la Vio qui itk
Yql1.2 tinh hotin

Wi Nhan 6 K0 dou dich e, i
DDX3Y, 660aq, | Tinh hoan, buong tring, s 6 nhin 6 bito v hé. ’h b
Yql1.2 cung, gan, thn, phoi 01 han € boo va fy 1, n

’ T thanh pho.

HSFY, 401 aa, | Tinh hotn, 1& bao Sertoli, 1& Hoat héa ohién mé
Yql1.22 bao sinh finh artioap

AZFh Egsm Il)’] 1539 :1:2 I;?;:’ I:}l:::g ring, MAU- | 15 b protein histone
RPS4Y2, 263 | Tinh hoan, tuyén fién ligt, mdu | Tham gia vao qud frinh
a0,Yq11.22  |toan phén sinh finh
5:1%2]20; %% inh hotn Pht frién t& bio mam sinh duc
RBMY, 391 aa, | Dong té biro mam dang T
¥q11.223 | phdttrién. ity o phin mi

\TFb DAZ, 744 aq, - meioic gurdg finh, diéu hoa dich ma, diu

‘ Yq11.223 pre- meiolt. | khién sy truong thanh cGa
Thanh phén cda finh nguyen |~
bic. finh fi.

PRY, 147 ag, . Tham gia viio qud rinh sinh
Yq11.22 Tinh hoin tinh, apoptosis.
(DY, 598 aq, . Bigu hoa duong dai vdi enzyme
A PR

Béing 2: Kiéu hinh va ti I¢ ca cdc dang méit doan hoan fodn trén NSTY (2)

AFa AZFh via AZFhe AZfc
Ba dang. 6 luong finh
Ki hinh lm sing Votinhkhongdo |V tinh khongdo | tring cd thé thay doi tu
bé tiic bé tic vo finh (khang do bé tdc)
dén thiéu finh nhe
Khéng truéng thanh |Tinh tring ngung L
Bijc diém fgitinh | tinh trung. Hau nhu | trudng thanh tai giai B,u d(:]ng Bao ?l:im néd“
hoan chi quan st dugc té | dogn tinh bao va gici © !e 0 sﬂeﬂo |he|;| "
bao serfoli. doan big hafioh s | "%V ™/On9 fham
Tilg thanh cong
H." thu~nl.lgn 1|n‘h Hoﬂq{l toullkh.ong Gan nhu khong thé | Kha nng fim théy tinh
trung turfinh hoan  |thé fim thay finh iim il inh wona fs 50 70%
(béing ky thugt TESE, |frung im iyt frung. - irung ’
microTESE)
Tile mt don Vg || ol gy

® AZFc: b2 va b4 trong palindrome P3 var P1,
® gr/gr: g1/g2,r1/r3, r2/r4.

* Rieng mét doan AZFa la két qué cia sy
tai t6 hgp tuong déng gita 2 trinh ty tuong
doéng cé ngudn géc retrovirus, HERV15yql va
HERV15yq2 (1).

Kiéu hinh va ti lé tuong Ung cOa cdc dang mét
doan hoain toan dugc trinh bay trong Bang 2.

Trong khi énh huéng cia cdc dang mét doan
hoan toan dén kha nang sinh tinh da c6 duge sy
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dong thuan cao thi mét dogn khéng hoan toan
dang gr/gr vén con gay tranh cai rét nhigu. Kiéu
hinh coa ngusi mét doan gr/gr bién thien 6 mot
phé rong, tu vo tinh dén ngusi sinh tinh binh
thusng (nhém ching). C6 thé nhan thdy réing, khu
vyc phén bé cua céc toc ngusi énh husng lén dén
két qua thi nghiem: ti lé phat hien mét doan gr/gr
trong nhém ching 6 quén thé ngusi Chau Phi va
Chau A cao va gan nhu tuong duong nhau, trong
khi d6 ti le nay deu fim théy rét théip 6 ngusi Chau
Au va Nam My (8). Sy sai khdc trong hé gene cua
céc téc ngusi 6 cée vung dia ly khdc nhau dugc ky
hieu bang cdc haplogroup khéc nhau. Té tien loai
ngusi cé ngudn géc tu Chau Phi ty 60.000 dén
100.000 ném trudc, trong qud trinh kién tao luc
dia, con ngusi dugc phan bé, thich nghi, ton tai
6 khdp céc chau lyc trén Tréi dét. Trong hang van
nam d6, cé nhiong dét bién don nucleotide (SNP —
Single Nucleotide Polymorphism) xay ra trén NST
Y, dugc chon loc ty nhién gid lai va dugc truyeén tu
cha sang con trai. Nhigu cd thé mang cung moét
SNP dugc xép vaio mét haplotype var nhém nhigu
cd thé mang mot s6 SNP giéng nhau lap nén mot
haplogroup. Do ¢é sy di cu cba cdc toc ngusi, chiu
nhong é&nh huéng khac nhau coa méi trusng séng
nén cac haplogroup rét da dang. Vi mét doan gr/
gr, tU tan sudt xdy ra dén kha nang téc dong lén
kha nang sinh san déu cé sy bién d6i nhét quan
theo séc toc cua ngusi dung lam dsi tugng nghién
cOu nén haplogroup trén NST'Y dugc phén tich. Két
qué cho thdy, mét doan gr/gr chi ¢ thé xdy ra trén
mét s6 haplogroup (C, D, N, Q) v& cdc haplogroup
nay chu yéu tap trung 6 Chau A (Navarro Costa
va cs., 2010).

3. bac diém di truyén cta vi
mat doan NST Y

Thu nhét, vi mét dogn NST Y dugc truyén cho
con trai trong qud trinh hinh thanh t& bao mam
sinh dyc cia ngusi cha hodc khéi phat theo kiéu
de novo (80% cdc trusng hop) (2). Hau hét céc dot
bién xdy ra trong suét giai doan trudc thy tinh, tuy
nhién véin c6 mét sé it xay ra sau thy tinh. Néu tinh
trung c6 mdt dogn NST Y thy tinh v6i mét tring
binh thusng thi bé trai sé dugc di truyén tu cha kiéu
mdt doan NST'Y nay. Con néu dét bién xay ra sau
thy tinh thi c6 thé kiéu hinh s& c6 dang thé kham

véi NST Y binh thusng trong té bao bach cau va
NST Y véi kiéu mét doan xdy ra sau thy tinh trong
t& bao tinh trung hodc tinh hoan (2). Vi vé sinh la
mot dang kiéu hinh phé bién & ngusi bi dét bién
vi mét doan NST Y nén sy di truyén ty nhién tu
cha sang con trai rét hiém khi dugc ghi nhan. Hau
nhu dét bién dang nay dugc truyén tu cha sang
con chu yéu théng qua ky thuat tiém tinh trung vaio
bao tuong noan (ICSI — Intra-Cytoplasmic Sperm
Injection). Nghién ctu méi nhét cta Liv vér cong sy
da pho nhan kha nang hé trg sinh san gay tang i
le dot bién vi mét doan NST Y (9). Tuy nhién, dé
khéng dinh vén can nghién clu véi ¢ méu Ién
hon, da dang vé séc toc cong nhu khéo sat day do
cée vung dia ly hon.

Thd hai, mac du hau hét cac dot bién mat doan
NST Y khai phdt theo kiéu de novo, nhung théng
qua ICSI cac dot bién nay dugc truyen tryc tiép tu
cha sang con trai vai 6 thé truyén nguyén ven hodc
dot bién dugc mé rong (10).

4. Cac phuong phap sang
loc vi mat doan NST Y

e STS - PCR (Sequence-Tagged Site Polymerase
Chain Reaction)

STS - PCR la phuong phép phé bién, dugc su
dung hon 2 thap ky qua va dugc xem nhu tiéu
chudn vang trong chén dodn vi mét doan NST Y.
Uu diém coa phuong phdp: it t6n thai gian, thuan
loi, dé thyc hien, gia thanh thép. Dén thsi diém
ndy, khodng 1287 STS marker d&a dugc so dung,
trong dé 992 marker chi cé 1 ban sao va 285
marker cé nhigu ban sao. Cdc STS marker duoc su
dung phé bién dac trung cho tung ving AZF dugc
liet ke trong Bang 3.

Thiét ké test sang loc vi mét dogn NST Y béng
ky thuat STS — PCR dua trén cdc nguyén tac nhu
sau (2):

Bang 3: Cdc STS marker dugc st dyng phd bign dic frung cho tung ving AZF (2)
Vi mdt doan NSTY STS marker

ATFa  |SY83,Y85, sY86,5YB4, SYBT, Y88, Y90, Y1317, Y1316, Y1324
Y114, Y117, SY121, SY127, Y134, Y135, sY142, Y143, 145,
ATFb  |sY280, Y627, Y682, Y1015, sYT161, sY1197, Y1233, Y1237,
sY1258, sY1322, s¥254, sY1035, Y1191, sY1291, sY1318
ATFe sY254,sY1035, Y1191, sY1291, sY1318, sY579, Y602, 51639,

Y1054, Y1125, Y1190, 5Y1198, sY1206,5Y1263

AZFbC  |5Y254, Y1035, Y1191, Y1291, sY1318
qr/gr V1291, 51191




* Chon STS — PCR marker: dac hiéu cao, khong
da hinh, marker ¢ thé c6 mét hoac nhigu ban sao
nhung dugc gisi han trong viung dac hiéu va c6
kich thuéc nho tren NST'Y.

* Chon méu bénh phéam dé tach chiét DNA: nhy
da trinh bay, dot bién c6 thé xdy ra truéc hodic sau
thy tinh. Néu dot bién xdy ra sau thy tinh, sé xuét
hien dang thé kham, té bao bach cau ¢ thé chua
NST Y binh thusng nhung NST'Y cta tinh trung hay
tinh hoan lai bi dét bién mét doan. Do d6, mac du
DNA thu ti bach caw (téch chiét DNA t méu ngogi
vi) don gién va it t6n kém hon nhung DNA tu tinh
trung hodic mé tinh hoan vén ¢é gid tri chén dodn
chinh xdc nhét dé sang loc tét ca cdc logi mét doan
NSTY.

® Bén canh d6, mét sé phuong phdp khdc cing
dugc trién khai nhém tang khé néng tam sodt tét cé
céc dang vi mét doan NST Y nhu: SAT (suspension
array technology (11)), aCGH (array-comparative
genomic hybridization) (12). Tuy nhién, c& hai
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