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Chromosome and azoospermia factor in 626 males with severely impaired

spermatogenesis
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[ Abstract]Objective . To analyze the features of chromosomal abnormalities and azoospermia factor(AZF) of males with severely im—
paired spermatogenesis. Methods ;: G-banding and multi—-PCR method were used to analyze the karyotypes of chromosome and AZF
microdeletions respectively. Results ;In 443 cases of azoospermia and 183 cases of severe oligozoospermia,79 cases(12.62%) of chro—
mosomal abnormalities were found ;68 cases(15.35%) in azoospermia group and 11 cases(6.01%) in severe oligozoospermia group.
Meanwhile, the translocation karyotype 46,XY,t(4;8)(q35;q22) in severe oligozoospermia group was firstly reported. There were 68
cases(10.86%) of Y chromosome AZF microdeletions, accounting for 11.51% and 9.29% in azoospermia group and severe oligo—
zoospermia group respectively. The deletion type AZFc was the most common, followed by AZFb and AZFd;the constituent ratio of the
three types were 41.18%,20.59%,10.29% ,respectively. In 68 cases of Y chromosome microdeletions, 14 cases complicated with chro—
mosomal abnormalities(10 cased in azoospermia group and 4 cases in severe oligozoospermia group). Conclusion; Genetic abnormality
is important for patients with severely impaired spermatogenesis. Detection chromosome abnormality and Y chromosome microdeletions

is necessary before applying assisted reproductive technology in order to decrease the risk of abnormal gene inherited from the father.
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B, Fie WHO HEFE HFRHES, FF-HE B B 95 26 oA BH s 8 1 28
H AT I A TOHG 443 ), 7 8 /K 183 4], [RIEH2ET 74
AR RISHT A Y Yt fi AZF BRI AR, 4515 19~56%
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FIMEN B4
1.3 Y F &k AZF fbek 5 %

MR YRS I 3 ml, Z 8 PCR §784 Y 4Lk |-
AZF X3 15 DN EEZ BT HRE L 15 (sequence lag site,

STS) (I REAE W He R I BRA R M &) 438 T T
I VA H (% 1), PCR M ZAFH 50 °C 10 min, 95 C
10 min, 94 °C 30 5,58 °C 60 s 72 °C 60 s,34 cycles,72 CHE
fift 10 min, HX 10 pl PCR 779 2 pl 6 x FAEZE wiRiR &
J& 2% R LIRS AMT T AR
1.4 ZRa9F) b7

TCERR AR E R R RS AR BT S35 450 s Bk
PR T FRAR AT 40 S AE 2 8 PCR S sl iy 70
eSO R, RS SRY FE R PH M R A
1.5 “%itdFH&

15 JH SPSS 19.0 A4, SRIHRT5 KLY 0] Y (1A 7 <A
Y G ARG R T LR AT KK TR a=0.05
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TEH T RAL 114 B R A YL A S8 P A A i
4 626 f5i], 79 iYL A H IS5 (12.62% ) , Ho b JOkS 141 F0
P AERE AL Z 1] 15.35%(68/443) vs. 6.01%(11/183) H4%
(x’=10.243,P=0.001) , 27 A G X, JeREE 5%
KAFRA 73.429%(58/79) , For 47, XXY BRI AH 11L81.03%
(47/58) , FFTT UL 45, X/46 XY 46,XY/47, XXY 1 46,XY,Yqh+/
45X 3 MR A IR, Y REs i R H R A 30N 26.58%
(21/79), L) Yq—tst 3 W 52.38%(11/21) . Toks T 2H ™ 8
RS TF A YO REH F 8 R AR 2N 11.96%(53/443) vs.
2.73%(5/183) HLAE (x*=13.128,, P=0.000) , Z R A G155 X
GEM S R A R 2 (8] 3.39% (15/443) vs. 3.27%(6/183) HLi%
(x’=0.005,P=0.946) , 22 R TCHI2FRE L (R 2) iw, JHTE™
TR B 1], 48 5 st L 2 e G S =
Bl e N 2 0 A S A B PR, T PN A LA
T A 5 A% AL 46,XY ,1(4;8) (q35;¢22) (K1),
22 Y FEAR AZF Bk oM LER

114 BIXIRL R KB AZF %626 HIART Hk, 68
IR Y Y oA B2k (10.86% ) Toks T-2H A ™ /4 120
Bl 11.51% (51/443) vs. 9.29% (17/183) L5 (x*=0.661,
P=0.416) , ZRTHITFE L, Y YO MRRHR 28
AZFa AZFb AZFc AZFd AZFa +b AZFa +c AZFb +c  AZFc +
d AZFb+ct+d AZFat+h+e+d (£ 3), Hi AZFa AZFb B4k B
IO T4, L ZR539) 9.809%(5/51) Fl 27.45%(14/51) ,
iP5 A4S T2 | LL AZFe AZFd B2k 3 L343 B2

#&1 AZF #9154 STSs firm
Tab.1 The 15 sequence tagged sites ( STSs ) used for screening AZF

R BRI R BRI R BRI R BRI

STSs 1 STSs STSs \% STSs

(bp) (bp) (bp) (hp)

i 470 g 470 g 470 g 470
sY254 380 AZFe sY84 326 AZFa sY86 320 AZFa sY134 301 AZFh
sY143 310 AZFb sY239 200 AZFec sY127 270 AZFb sY82 264 AZFa
sY242 230 AZFe sY152 125 AZFd sY145 140 AZFd sY128 228 AZFbh
sY255 126 AZFec sY124 109 AZFb sY123 177 AZFb
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58.83%(10/17)F1 41.17%(7/17) ., A Y Y fhfhde dmirh |
B W2 AZFe, iR AZFb Fil AZFd, 749 i L 555 51
41.18%(28/68),20.59%(14/68 ) F1 10.29%(7/68) .
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B 1 $eEEZETESA 46,XY,t(4;8)(g35;922)
Fig.1 Balanced translocation 46,XY,t( 4;8)
(g35;922 ) of karyotypes
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SR 445 46, XY, Yq-.46,XY, Ygh+ 46,XY ,del(Y) .
46,XY,inv(9), Hor 1 A H GO R S8 A g
RSN (R O R, JOR T B EIR S 10 §], ™ &
DRSFAA 46, A G IF Y AR B A AZFe FIAZFD
B2 1 LA X 28.57% (4/14) , Lk & AZFd Bl 26 1Yy L 5]
21.43%(3/14) H K 1 BIFEW AZF GBI FH Y R0 B
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MALE n-01:SRY,sY254,sY143,5Y242,sY255; MALE n-02:SRY,sY84,
$Y239,sY152; MALE n—-03:SRY,sY86,5Y127,sY145,5Y124; MALE n-04:
SRY,sY134,sY82,sY128,sY123 (n 24 11,1213 8% 14 JBFEIMNAE AT ) .
AZF13: WL SRY BEPH St AT A0 7 4 25ty , R 15 AL AR

B2 AZF13 &fRREikER

Fig.2 Locking all sites electrophoresis results of AZF13
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TESCRTIRAE |, A A B i 58 M ) Y (o R S R
TE 2.2%~19.6% Z [a]07 [E P Zx L H X Dai 551915
10.21% , PU)1#1IX Li 259 11.55% , AR BF 78 4R 8
rR RSB RN 12.62%, 5T iR 2 HBIX i &
A AR T M B IR 5 45 00 27.10% , Herp
TCHKE T4 AN T /DN FRE Y R SR 0 BN
15.35%F1 6.01% , ¥J75 T Li ZE0 14.719%13.87%
TR T AR50 26.26% F1 27.63% , B WL Y
RS R Klinefelter’s ZEA1IE, 17 59.49%(47/79) ,
HRE Yq 4559 13.92%(11/79) , 758 Z AT R 4R
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Tab.2 Abnormal karyotypes in azoospermia and severe oligozoospermia

b Xof HEZH JoHFhE e E DR T At
(n=114) (n=443) (%) (n=183) (%) (n=626) (%)
B H S 53 5 58
47,XXY 44(9.93) 3(1.64) 47(7.51)
45,X/46,XY 3(0.68) 3(0.48)
46,XY/47,XXY 3(0.68) 1(0.55) 4(0.64)
47,XYY 1(0.23) 1(0.55) 2(0.32)
46, XY, Yqh+[87)/45,X[13] 1(0.23) 1(0.16)
46,XX 1(0.23) 1(0.16)
ShHE S 15 6 21
46,XY,del (Y) (q11.21) 1(0.23) 1(0.16)
46,XY,Yq- 9(2.03) 2(1.09) 11(1.76)
46,XY,Yqh+ 4(0.91) 2(1.09) 6(0.96)
46,XY, Ypss 1(0.23) 1(0.16)
46,XY,inv(9) (pl2ql3) 1(0.55) 1(0.16)
46,XY,t(4;8) (q35;q22) 1(0.55) 1(0.16)
it 0 68(15.35) 11(6.01) 79(12.62)
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Tab.3 Types of Y chromosome microdeletion
AZFIK Tk FHE JEE AR PO At
(n=443 ) ( number ) (n=183) (number ) (n=114) (n=626) (%)
AZFa sY84(3) 3
sY86(2) 2
AZFb sY134(3) 3
sY123(2) 2
sY127,sY133(4) 4
sY134,sY127(3) 3
sY123,sY124,sY127(2) 2
AZFc sY242(6) sY242(2) 8
sY254,5Y255(8) sY254,5Y255(4) 12
sY242,5Y254,5Y255(2) sY242,5Y254,5Y255(3) 5
sY242,5Y254,5Y255,sY239 (1) sY242,5Y254,5Y255,sY239 (1) 2
AZFd sY152(4) 4
sY145,sY152(3) 3
AZFa+b sY86,sY127(3) 3
AZFa+c sY86,s5Y242,5Y254,sY255(2) 2
AZFb+c sY134,sY127,sY254,sY255(3) 3
AZFc+d §Y239,sY242,5Y254,5Y255,sY152 (5) 5
AZFb+c+d sY82,sY123,sY124,sY127,sY128,sY134,
sY143,5Y239,5Y242,5Y254,5Y255,sY152,
sY145(1) 1
AZFa+b+c+d sY82,5Y84,5Y86,sY143,5Y134,sY133,
SY128,sY127,sY124,5Y254,sY242,sY255,
§Y239,sY145,5Y152( 1) 1
At 51(11.51%) 17(9.29% ) 0 68 (10.86% )
x4 YEBEMRIAEHLABEZEREER
Tab.4 Results of Y chromosome microdeletion combined with chromosome karyotype abnormalities
i) STSs ( AZF X)) I PRI Hit(n)
46,XY,Yq- sY254,sY255(AZFc); Tk FIE 3
sY254 sY255(AZFc); Jr KGR 1
sY86,sY127 (AZFa+bh); Tk FHE 1
sY145 sY152(AZFd) ; JrE KR 1
sY127,sY133(AZFb); Joks ThiE 2
sY134(AZFb); TokE e 1
sY123,sY124,sY127(AZFb); ToHs T4 1
46,XY,Yqh+ sY152(AZFd); /DK TR 1
sY84(AZFa); o hE 1
46,XY,del (Y) sY82,5Y84,5Y86,sY143, sY134,sYI33,
sYI28 ,sY127,sY124,sY254 ,sY242 sY255,
sY239,sY145,sY152(AZFa+b+c+d) ; Tohs ThE 1
46,XY,inv(9) sY145,sY152(AZFd) JEHE NS FE 1

B HAEA 46,XY,1(4;8) (¢35;q22) EH N AN K
WARIE (R VA S50, B AT A SOk I AR A R
BYERAA YR 5 L A K,

AZF B2 A ] X 4 38 70 FLAE 0.7%~34.5%
YR 829612 ASHIFGY AZF W Z % 10.86% , 1%
TAIHIX. Dai 250 11.37%F1 2 R Hi X R A Z50)
1 16.95% , =5 -7 M b X R 251 5.40% , 5 DY

JIHB X Li S50 S AP AT AR T 1Y 11.80% F1 10.48%
F— 25, X BB EE B, AT REAN [F] R AN [R] M s aA
BE AN A ST bR DA RO AR 1 22 55 1] S B
PELEIRA—FL AR, A T Y RAZF 5530
DX FE 5 M) B A 1 A BB 3 R P 2 B0 S R Y 3
A, AZFa [X Y ke 2> 5 B0 40 i S B 28 B AE AL
K FHENS, AZFb X R FT RE 1 AR5 24 311
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et ARECN , Fe 2t ARG AR e R 7E X R Y
Ye o IR G R TR AZFD X AYFEH . AZFc FI
AZFd X FZLRI A IRE 2405 0K - 20 it s A BE
i, AT AR RO A P ARG I B O R TIE B
HEA ] R AR 25 RS RS AIAT , B L
M2 AZFc X Bk 5y 41.18% , Hik 2 AZFDb (6t
9N 20.59% , IRJG = AZFd IX BT 1029%,
H AZFa FIAZFb X A 5 BT Joks F 41, i
AZFd KGR A ™ /RS 41, AZFc X Gk
RAETCRG TR B /DS P T B, 5ok
ZW XGRS AZFe+d, BRI R 7.35%, 1 2
X B AZF BEA B R BUE ™ d /DA 4P, 25
FR Y Ge ik AZF ik 1 4 A0 X T R A K
BREAG55 ME E SR A H

AWFFE Y YLl AZF e | 55 6 BRI
HEFENL 2 S 2 AN H ARHESZ Y sY 145 F1 sY152 £ 45
A [ el UL 15 AN S5 R B R STS i
SRR LAY sY254 F sY255 pydkfE)fede | Hil
PR 17.64% (12/68) , H IR sY242 i 15, G 5R
H11.76%(8/68) , ‘B A 17 JoH A 240 ™ 2 /DK +
i 20 Bl A 2R3 ) 2 15.69% (8/51) \11.76% (6/51) il
23.53% (4/17) 11.76% (2/17) . AW 57 K ¥ 7w
sY242 sY254 Fl sY255 3% 3 AN s A B Rt iy
FSERT R — 20, R IHIX 3 AN 5 R ke 1k A
B AR R E S A X

68 ] Y YL i ik AZF {14 5t 3g et
RS ,20.59% 09 Y YR & T YL fafk
5 Li ZEORFSEIY 23.619% 8 RAHT . YL o A a
A Y YRR 0 B A TORS AL R B
10 191, e B /DK Ll R B 4 1,2 LR A 2.5
¥, AR O R R ST AT Y YRRl
() B I PR R I TR ™ B EA 1 5 22 A A 5 0l =2
R, IHAETORS FRER B BRI 1 BRI 15 S
L BT 46, XY, del (Y) (q11.21) 22 WL 5], 2%
BEBEA N BB AR EE R, AR
HIBSE

VTAFR , #5710 AL BRLBE 1Y) FR 33 o BEE ART 4%
RAEF G, 100 ICSUIVE, A 1 fe4EAC A g
FEPRR AL 5 AR, T PGD 5 AR B 28 7E 4 o 1A 5%
HY G R g i BB A TP AR BTz N A
PGD $5 A, FR A AL BB 19 3 T LUAE B I 1Y
Jaf. GRS EE M E AR R R R AT
ART Z |, AR I e R R Y YL e ik AZF fiisk
I, LA 7™ 5 ARG PR i R TR R AN ] B AR BRI AL
R Bt i PR 25 F AR UG
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