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Fluorescence in Situ Hybridization ( FISH) Study in Human
Unfertilized Oocytes with Chromosome Abnormalities

ZHANG Qun-fang, LU Guang xiu
(The Lab of Human Reproductive, Hunan Medical Unwersity, Changsha 410078, Hunan, China)

Abstract: Fluorescence in situ hybridization ( FISH) is a kind of technological representative in molee-
ular cytogenetics. Based on the principle of nucleic acid hybridization, FISH can reveal where a cer
tain sequence locate in nucleus or chromosomes by using probes labeled with fluorescence and can pro-
vide a relative quantitative result. It is widely used in diagnosis of genetic disease, prenatal diagnosis,
tumor genetics, evolutionary genetics and gene location etc. With the proceeding of artificial reprodue-
tive technology( ART) , fish will play a more important role in preimplantation genetic diagnosis( PGD) ,
study of chromosomal abnormality in zygote( eg. Oocyte and sperm). It is a bridge between molecular

genetics and cytogenetics.
Key words: molecular cytogenetics; FISH; human; unfertilized oocyte; chromosome

FISH 1977 Rudklin , 80 ,

, .0
(PGD)  FISH 1996 FISH (

* :2000-05- 14

(1976, ,



) , (IVF)
, 1996

, @ , ® , @ DNA , ® , ©®

1.1 FISH
Repeated sequence centromere probe, telomere

probe.
1) DNA
FISH , ,
FISH (fibex FISH)
2) :
(TTAGGG) . . cosmid PAC
YAC FISH

3) DNA
1.2 FISH

1) : , 3001 0
0. 01% Tween 20/ 0. 01 NHCI , 75 C, 70% ,
DNA , DNA

2) : )

3) :
DNA( ssDNA) , 37 C

4) : ,

3)

2 FISH

(oocyte) , .
4 000 , 26.5% ,13.3% ,8 1%
, 1.6% ,3. 5% . 10% ,
, 3%~ 32% R . Jacobs
IVF 3



58 2000
1996, Benkhalifa " IVF :
1990~ 1994 IVF 208 ( 21~ 42
) 920 94 4h : GRH+ hMG
, : CC+ MG , FISH
920 ,710 (77.5% ,710/920) , ,
135 575 (81%,575/710) . , 124
(21. 5%) , 103 (18%) ,21 (3.5%) 575
153 .
( ) ( prematurely condensed
sperm chromosomes, PCC) PCC
, P> 0.05.
12 18 FISH .1 , 1 18
15 2L .10 1 .4 17 X
,2 , 14 , X ( ).
, ( ) A 18 h , 48
h s R Gimesa ,30  FISH . Gimesa 4
(127 ( )
;(2) 16 ; (3)9 DNA ;(4)12 , 10
,2
10 , L8 12 FISH PL ., 12 .2
DNA , DNA ( ). 5
DNA 3 II ( ). 8 1
, DNA 2 7 8 . 1
DNA DNA R ,3 DNA
,5 , .
,26.6% ( , 18 h ,48 h )
1/4  IVF , 94 )
,64  Giemsa ,30  FISH 31
(33%) ( ), ,36  (38.3%)
DNA ,27  (28.7%) “ 7
1996 , Dailey '? I
. IVF 107 383 X-,18-,13/21-
188 , .
’ ) (2+ 2)
(3+ 1) M II 40 35
7 < 6h. (n=138),24~ 48h(n=139). 272h(N=87) 275



2 ) : FISH 59

5.2%, > Th 33. 3%. 26~ 3 (n= 67), 35~
39 (n=68), 240 (n=33). 24~ 36 . 15% ,55% 24~ 48h ,30%
>Dh  :35~ 39 \ 18%, 47% , 35% ; 40~ 45 21% ,64%, 15%,

. X,18, / 13/21,25~ 34 1.5% , 240 24.2% .24

, , (11% , 12%) (

11%, 272h  7%).

) B )

(2+ 2 (3+ 1) M
m . .
(P< 0.00). . FISH
35 40 (P<
0.001), ,
1996 , Wall MB" FISH (IVF)  ICSI
, 162 IVF 51 IcsI 82.1% ( 133/162) IVF
78. 4% ( 40/ 51) ICSI , 50.4% IVF 47.5%  1CSI
,G IVF 1CSI 37. 3%
31.6%, . ,
36 IVF , ICSI
ICSI VK . lcst
72.5% (37/51), 19.6% ( 10/ 51) ,7.8% (4/51)
, 45% . M II ICSI
19. 6% ( 10/ 51) , IVF 8. 6% (14/162).
86% ~ 95% ,21 18 100% .
, (Assisted Reproductive T echniques, ART)
— ( In vitro fertilization and Embryo transfer, IVE ET')
, IVF .
, 13, 18,21, X,Y
, , 10% ~ 15%
, , IVF ( IVF 30
30 40 IVF . , (
) , :
, , 3
1996 ,DortM " . IVF 12~ 20h

«

” (undocumented oocyte) .

¢ 75 , . FISH 10



60 2000
,23 , 5 (X, Y, 13,
18,21),13  (57%) , 10 ,6
,FSH « ” ,
1997 , Elena Martini s , 13 18 21
A 50% ,
).
1997  Elenal” 1CSI , HCI/ Tween20 ,
FISH. , FISH 1,7, 15( ) . FISH (1,
X,Y,2h ) 1 .27 79 , 67 (84.8%), 65
17 (26.2%) .23 (35.4%) .25 (38.
4%) , FISH
25% ~ 30% ;
3071 0 , )
. HCl/ Tween20
FISH
ICST 1992
60% ~ 70%, ,82%  1CSI
10( ), 71% ,
1997 Stuessen'"! 1CSI 1 3
X,Y, 18 .FISH 3 106 ICSI 71 IF ,
ICSI , XXX XXY, XYY. . , IVF
XYY .NF 12.7% 3PN . ICSI(55.7%)
(P < 0.001). , 1csI 16. 0% 3PN . IVF
(42.3%) ( P < 0.001).FISH 1PN ,115 IVF
35.6% Y 70% ~ 75% 25% ~ 30%
PN, ICSI
1998  Benzcken B 7 IVF 100 21 X
, IVF , , , 21
8 (8%), 3 (3%),X 1 (1%).
IVF , 21 )
, FISH( e FISH) IVEET

[ 1] . BENKHALIFA M, MENEZO Y, JANNY L. et al. Cytogenetics, of uncleaved oocytes and arrested zygotes in IVE



2 ) : FIH 61

[7]

programs| J] . J Assist Reprod Genet, 1996, 13( 2) : 146 148.

DAILEY T, DALE B, COHEN J, et al . Association between nondisjunction and materal age in meiosis II hu
man oocytes[ J|. Am J Hum Genet, 1996, 59: 176 184.

WALL M B, MARKSK, SMITH T A, et al. Cytogenetic and fluorescent ir situ hybridization chromosomal studies
on jnwitro fertilized and intracyto plasmic spemn iniected failed fertilized human oocytes| J] . Human Reprod,
1996, 11( 10) : 2230-2238.

DORIT M, SHAHAR K, NATHAN L, et al . Undocumented embryos: do not trash them, FISH them| J]. Human
Reproduction , 1996, 11( 11) : 2502-2506.

ELENA M artini, SEAN P, FLAHERTY, ¢; ql. Analysis of unfertilized oocytes subjected to irtracytoplasmic sperm
injection using two rounds of fluorescence in-situ hybridization and probes to five chromosomes| J]. Human Re-
prod, 1997, 12( 9) : 201+ 2018.

CATHESINE S, ANDRE C, VAN S. The chromosomal constitution of embryos developing from abnomally fertit-
ized oocytes after intracytoplasmic sperm injection and conventional ir-vitro fertilization| J| . Human Reprod, 1997.
12(2) : 32+ 327.

BENZACKEN B, MARTIN-PONT B, BERGERE M, et al . Chromosome 21 detection in human oocyte fluores-
cence in situ hybridization: possible effect of maternal age] J] . J Assist Reprod Genetics, 1998, 15( 3) : 105 110.

(

[13]
[14]
[ 15]

[ 16]

41 )
NALDINI L, BLOMER U, GALLAY P, et al. Inuivo gene delivery and stable transduction of nondividing cells by
a lertiviral vector| J]. Science, 1996, 272: 263-267.
WU G Y, WU C H. Receptor mediated gene delivery and expression in vivo [ J]. ] Boil Hem, 1988,263( 29) :
14621+ 14624.
CHUAH M K L, VANDENDRIESSCHE T,MORGAN R A. Development and analysis of retroviral vector express-
ing hunan factor VIl as a potential gene therapy for hemophilia A[J] . Hum Gene Ther, 1995, 6: 1363- 1377.
DWARKIV J, BELLIONI P, NIJJAR T, et al. Gene therapy for hemophilia A: production of therapeutic levels of
human factor VIl in vivo in mice[ J] . Proc Natl Acad Sci USA, 1995, 92( 4): 1023 1027.



