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Relationship between Microdeletions on the Y Chromosome
and Defect of Spermatogenesis
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Objectives: To estimate the frequency of Y chromosome microdeletions in the Korean population of
infertile men and to evaluate the relationship between microdeletion on the Y chromosome and clinical
phenotypes of infertile men with idiopathic azoospermia and oligozoospermia.

Materials and Methods: Genomic DNA was extracted from blood samples collected from 330
infertile men attending the Infertility Clinic at Samsung Cheil Hospital, Korea. Six sequence tagged
sites (STSs) spanning the azoospermia factor (AZF) regions of the Y chromosome were amplified by
polymerase chain reactions (PCRs).

Results: Microdeletions on Y chromosome were detected in 35 (10.6%) of the 330 infertile men.
Most of the microdeletions (91.4%) involved AZFb or AZFc. The high incidence of microdeletions were
found in AZFc region (57.1%), but the low in AZFa (8.6%) and AZFb (5.7%). Larger microdeletions
involving two or three AZF regions were detected in 28.6% of cases. All patients (6 patients) with
deletion of AZFa region showed no germ cell phenotypes, Sertoli cell only syndrome or Leydig cell
hyperplasia in histopathologic examinations.

Conclusion: Microdeletions on the Y chromosome, especially, at AZF¢/DAZ regions may be the
major cause of azoospermia and severe oligozoospermia. We suggest that idiopathic infertile men have
genetic counselling and microdeletion analysis on the Y chromosome before IVF-ET and ART program.
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Figure 1. A. Representation of the cytological bands of the Y chromosome. B. The seven intervals of the Vergnaud
map of the Y chromosome (Vergnaud et al., 1986), where interals 1~4 span the short arm and the centromere, intervals
5 and 6 span the euchromatic region, and interval 7 spans the heterochromatic region. C. The 43 interval map ofthe Y
chromosome (Vollrath ef al., 1992). The list of genes mapped to the Y chromosome, the location of the AZF regions and

the STS markers used in this study are shown.
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MgCl,, ZF 0.2 mM dNTP, 20 pmol2] primer 4, 0.5
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Figure 2. Microdeletion pattern of the AZF region in the normal and azoospermic patient. A. Normal fertile man. B.
Azoospermia patient. Polymerase chain reaction products analyzed on the 2% agarose gel electrophoresis show deletion
of sY254 and sY255 in the AZFc region. Lane 1, 100 bp ladder; lane 2, sY129; lane 3, sY134; lane 4, sY254; lane 5,
sY255; lane 6, sY84; lane 7, SRY.

Table 1. Primer sequences of Y-chromosome STSs analyzed

STSs" Forward Reverse

sY84 AgAAggeTCTgAAAgCAgeT gCCTACTACCTggAggCTTC
sY129 AgCTTCAggAgeTTCAAAAC AAgTgggsACCTAAgCTACZA
sY134 gTCTgCCTCACCATAAAACE ACCACTgCCAAAACTTTCAA
sY254 2egTeTTACCAgAAggCAAA gAACCETATCTACCAAAgCAgC
sY255 gTTACAggATTCggCgTgAT CTCgTCATgTgCAgCCAC

SRY gAATATTCCCgCTCTCCggA gCT gngCTCCAﬂCITgAg

*STSs: sequence tagged sites.

Table 2. The incidence of Y chromosome microdeletion in 330 infertile men

Total (n=330) AZFa AZFb AZFc AZFb, ¢ AZFa, b, c
Deletion (%) 35(10.6) 3(8.6) 2(5.7) 20(57.H 5(143) 5(14.3)
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Figure 3. Testicular histology of normal and azoospermic patients. H&E staining (200X). A. normal spermato-
genesis. Sperm indicated by arrow. B. Hypospermatogenesis. Arrow showed sperms. C. Maturation arrest. There are
reduced numbers of spermatocytes, but no spermatids. Spermatocyte indicated by arrow. D. Germ cell aplasia (Sertoli
cell only syndrome). Sertoli cell indicated by arrow and seminiferous tubules indicated by arrow head.

Table 3. Testicular phenotypes of histological observations associated with microdeletions restricted to AZFa, AZFb,

and AZFc
Total AZFa AZFb AZFc AZFb, ¢ AZFa, b, ¢
Patients with microdeletion 35 3 2 20 5 5
Histologicaln(.)gservatio-ns 20 " 3 o o 4 3 777777777777
..... SCO " 133 5 32

MA 1 1

Hypo 5 1 3 1

Leydig cell hyperplasia 1 1

SCO: Sertoli cell only, MA: maturation arrest, Hypo: (severe) hypospermatogenesis

Ao} Bl xRS BALE Yo
H A3} 359 (10.6%)0] & 7l 0]
Y @A m A AL Q18T (Table
2 and Figure 2). ©]& % AZFb B AZFc region®ll
A AEE BolE B9 323 914%) 02 YRE
o] v A Ao} AZFbo} AZFcol FEH O] Y= A

AR

l

&
.‘

.

-307 -

J-

A
=

fos)

O™, AZFa region®l| Wk )42 2l 0]
31 (8.6%), AZFb regionoll Tt 0] 424
29 (5.7%), AZFc regionol| Wt 9=
(57.1%), Z12}3% 271 ©]/d2] subregionol] Z
Al A A} ol A 109 (28.6%) 22

-
ok

Q
»
o

N

s
]
o
7

i

N
[e]

T

o | o il

By o

[=1
A
ek

o



2. DIMZA £RI9 TR A

mA Aol B2 359
T 20%8E IR Y A4
Aot 22 AAS vla B3 2 A3 (Figure
3) AZFa region?t A4 e B¢ 3% EF
Sertoli cell only syndrome (SCO).2.2 8H3]H 31 AZFa
AZFb, T18]31 AZFc BF ZA4do] A& 3W9 A%
292 SCO, 172 Leydig cell hyperplasia® B2
T} AZFb region?t A4 o] = 182 severe hypo-
spermatogenesisE. T I AZFb9} AZFc7} o]
Z2dHo & 499 9= 38L SCO, 182 se-
vere hypospermatogenesis= HHE 1t} AZFcqt 2
A= gl 98S 48 £ 23 55L& sCo, 3%
<& severe hypospermatogenesis, 173 maturation arrest
B #EFJTY (Table 3).

F 2434 ¥40] 7}
Y [o]

ANA G EY FAE dadez v 44
oA AA Wzl §5o usle B3 nws
AENA WEH AFH o] a2 A oAt

7o X 7)Fo) ule} 1~55%9] A4 HEg thor
A e glek 7283 19983@7k%] Bad Z
FHE 3 B 9 TGRS BRI E % 122%
o] ZAE Hola Jen JiaAAE A
oF 3.4%9] HAZA Bl&o] BEHUGYS B AF
A& 3309 el EY GAS thdee Yy @
AA) v ABAE A BT A3 359 (10.6%)00
A iAol A o2 ulA AN HEE
71E0 g oprlel F A (AVIEE, Ut &
BE gidoz g BAoA BHagl35~20%2) 1)
AZY W= fARRE Aoz AZATIe? w3l
£ Ag9 47 Aol E A gxFogREE
ojm gt mAAE #EE $ g oy FRAS 0]
U 3 2RAF Bt e AR] g HEE T4
ZA4do] #FE oz Hol ARPAFA = olA v
FAA ] mA Aol R B PSS &
e Ak

Vogt 520 98] A mAAA B9e} 2AE}
A 247 AFA, & AZFaol A9 AAL SCo,

-308 -

AZFb®) AL maturation arrest, 183 AZFc] 7
4~ SCO E& hypospermatogenesis®} 30| ith=
TS A7) At mAdde] de 9 F

ngxA P& AA T 2038 E gdes O 23

gion®t A= o] 9lE A9 3% EF Sertoli cell only
syndrome (SCO)2. 2 93 % 31, AZFa region®} 7|
AZFbo} AZFc7t BAl0 Z4o] 3l 3989 7392
22 SCO, 182 Leydig cell hyperplasia® #2491
om o]59 A$ n#xH AAFEHAME A
A 2H& 4 It Wtk AZFa regione] Z24AE
A& o) giF-iE scoel 22 FHeEE 2k glow A
EAXE gIthe Vogt 579 F37 o= AR 43
3= Ao R AlEHT) 3HA T AZFb regionol A3t
Zdo] #Ed 199 2283 AL severe hypo-
spermatogenesisZ WP H AT AZFb} AZFc7} 2]
AdH0] gl 4789 79 37982 SCO, 1782 se-
vere hypospermatogenesis® BH o] Vogt 52 773
e v FdE Hepidch AZFctt 24 E] 9)
T 93S B4 B 23 5L SCO, 382 severe
hypospermatogenesis, 1 8- maturation arrest= 25
o] 7]&9 Buet vixIA R o 7R g =
Aot £2A& HYlon, 48 AT ZA7t
HEE FAH AP JHsAEE #FAL g
AR ol T AAE T B w Ado] U
% AZF subregion®} 284 Z, genotype™} pheno-
type Alololl & U5 ATAE Holu} o}2] F4aA
A3k ol AFFAIE FIT 5 AT

ojzigt AFER n|Fo] Hol ¢A B¢ Ao

%, 53] TESES} ICSI 22 REAA=E A3t
T B AlE A Y E84 g vAEA o5
24 799 ZALE T8, AR 4
& FAF £ JL Aoz As"r &Y, ICSIE
53 Hojd FololAl Y E4A 9 vlAZA #-A
Vs mAAdAe] e Y |4 EQARYL
2 % o] Wojo] g FiEs A2 AR Al
o] Q¥ Aoz YAk

1. Ma K, Sharkey A, Kirsch S, Vogt P, Keil R, Har-



greave TB, et al. Towards the molecular localisation
of the AZF locus: mapping of microdeletions in
Azoospermic men within 14 subintervals of interval
6 of the human Y chromosome. Hum Mol Genet
1992; 1: 29-33.

. Reijo R, Alagappan RK, Patrizio P, Page DC. Severe
oligozoospermia resulting from deletions of azoos-
permia factor gene on Y chromosome. Lancet 1996;
347: 1290-3.

. Vogt PH, Edelmann A, Kirsch S, Henegariu O,
Hirschmann P, Kiesewetter F, et al. Human Y ch-
romosome azoospermia factor (AZF) mapped to di-
fferent subregions in Yql1. Hum Mol Genet 1996;
5:933-43.

. Lee HJ, Lee HS, Song GJ, Byun HK, Seo JT, Kim
JH, et al. Analysis of the Azoospermia Factor (AZF)
gene on Y chromosome and expression pattern of
DAZ gene in Korean infertile men. Kor J Fertil
Steril 1997, 24: 57-66.

. van der Ven K, Montag M, Peschka B, Leygraaf J,
Schwanitz G, Haidl G, et al. Combined cytogenetic
and Y chromosome microdeletion screening in
males undergoing intracytoplasmic sperm injection.
Mol Hum Reprod 1997; 3: 699-704.

. Foresta C, Ferlin A, Garolla A, Moro E, Pistorello
M, Barbaux S, et al. High frequency of well-defined
Y-chromosome deletions in idiopathic Sertoli cell-
only syndrome. Hum Reprod 1998; 13: 302-7.

. Peterlin B, Kunej T, Sinkovec J, Gligorievska N,
Zom B. Screening for Y chromosome microdele-
tions in 226 Slovenian subfertile men. Hum Reprod
2002; 17: 17-24.

. Tiepolo L, Zuffardi O. Localization of factors con-
trolling spermatogenesis in the nonfluorescent of
the human Y chromosome long arm. Hum Genet
1976; 34: 119-24.

. MaX, Inglis JD, Sharkey A, Bickmore WA, Hill RE,
Prosser EJ, et al. A 'Y Chromosome Gene Family
with RNA-Binding Protein Homology: Candidates
for the Azoospermia Factor AZF Controlling Hu-
man Spermatogenesis. Cell 1993; 75: 1287-95.

-309 -

10.

14.

15.

16.

Reijo R, Lee TY, Salo P, Alagappan R, Brown LG,
Rosenberg S, et al. Diverse spermatogenic defects
in humans caused by Y chromosome deletions
encompassing a novel RNA-binding protein gene.
Nature Genetics 1995; 10: 383-93.

. Silber SJ, Alagappan R, Brown LG, Page DC. Y

chromosome deletions in azoospermic and severely
oligozoospermic men undergoing intracytoplasmic
sperm injection after testicular sperm extraction.
Hum Reprod 1998; 13: 3332.7.

. Stuppia L, Gatta V, Calabrese G, Guanciali FP,

Morizio E, Bombieri C, et al. A quarter of men with
idiopathic oligo-azoospermia display chromosomal
abnormalities and microdeletions of different types
in interval 6 of Yql1. Hum Genet 1998; 102: 566-
70.

. Page DC, Silber S, Brown LG. Men with infertility

caused by AZFc deletion can produce sons by
intracytoplasmic sperm injection, but are likely to
transmit the deletion and infertility. Hum Reprod
1999; 14: 1722-6.

Vollrath D, Foote S, Hilton A, Brown LG, Beer-
Romero P, Bogan JS, et al. The human Y chromo-
some: A 43-interval map based on naturally occu-
mring deletions. Science 1992; 258: 52-9.

Simoni M, Kamischke A, Nieschlag E. Current
status of the molecular diagnosis of the Y-chro-
mosomal microdeletions in the work-up of male
infertility. Hum Reprod 1998; 13: 1764-8.

Liow SL, Ghadessy FJ, Ng SC, Yong EL. Y ch-
romosome microdeletions, in azoospermic or near-
azoospermic subjecttts, are located in the AZFc
(DAZ) subregion. Mol Hum Reprod 1998; 4: 763-8.

. Chang SY, Tsai MY. Detection of azoospermic

factor genes in Chinese men with azoospermia or
severe oligospermia. J Assist Reprod Genet 1999;
16: 259-62.

. Chiang HS, Wei HJ, Chen YT. Genetic screening

for patients with azoospermia and severe oligo-
asthenospermia. Int J Androl 2000; 23 (Suppl 2):
20-5.



19. Tse JYM, Yeung WSB, Ng EHY, Cheng LN, Zhu two chinese populations. J Assist Reprod Genet
HB, Teng XM, et al. A comparative study of Y 2002; 19: 376-83.
chromosome microdeletions in infertile males from

-310-



