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spontaneous miscarriages and stillbirths
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[Abstract] Objective: To investigate the clinical value of whole-genome chromosomal microarray analysis (CMA) in the genetic
diagnosis of chorionic villi and stillbirths and the relationship between spontaneous miscarriage and chromosomal aberrations , and to
provide genetic counseling for couples with spontaneous abortion. Methods: A total of 91 abortion samples were tested by Affymetrix
Cytoscan 750 K and analyzed with Chromosome Analysis Suite (ChAS) software. The detected copy number variations (CNVs) were
aligned with public literatures and known CNVs listed in databases, such as DGV, DECIPHER, OMIM, ISCA, UCSC, and ClinVar.
Results: All 91 cases (100% ) were successfully detected , among which 61(67.03% ) were chromosomal abnormalities. Forty (65.57% )
of the 61 specimens were aneuploidy (30 trisomy and 10 monosomy) , 10 specimens (16.39% ) were structural anomalies, 2 specimens
(3.28% )were polyploid, 5 specimens (8.20% ) were mosaicisms, and 4 specimens (6.56% ) showed loss of heterozygosity or uniparental
disomy. The structural anomalies were identified in 10 patients, which involved microdeletions and microduplications on
1p36.33p31.1,4p16.3,7q36.2¢36.3,22q11.21, and four cases with small segmental deletion and duplication at the terminal end of the
long and short arm of two chromosomes, which highly indicated that one of their parents could be carriers of submicroscopic reciprocal
translocation. Conclusion: Whole-genome chromosomal microarray analysis could be used as a first-line method for genetic diagnosis
of the miscarriages, due to its high - throughput, high resolution, high - accuracy, rapid - analysis and without cell culture. The
identification of the cytogenetic cause of spontaneous miscarriage can facilitate estimation of recurrence risks for future pregnancies. It
can be used as the main detection technique for genetic diagnosis of abortions.
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20 AR 16, DL L BRI 501 7 5 R 1445 =K
HFEAS 5 G (B (R BRAA Ry 10 91 (23.81%, 10/42) , H
h X AR BN LR A AE (45, X) JR s e (R 21
12 451 (4.76% ,2/142 ), #41k =454, 164 69, XXX,



1588+ [ S N

5538555 111
20184F 11 H

&1 o1GIAMERANEBEERELE
Table 1 Types and frequencies of common chromosomal

abnormalities in 61 positive samples

R2 REIXBEBBERELESS
Table 2 Types and frequencies of chromosomal numeri-

cal abnormalities in 42 samples

Yo S m 25 AR5 BE S H(%) PR B H 55 % di k(%)
BH S XN 30 32.97 AR UNEXIN

LERVN 10 10.99 chrd 1 2.38
EZRIIN 2 2.20 chr5 1 2.38
EAL AR (SN 1 1.10 chr7 1 2.38
MBS 3 3.30 chr8 1 2.38
R+ E S 5 5.49 chrl0 1 2.38
AR+ EE 1 1.10 chrl3 1 2.38
/SERUN ZoP R BUR 2 2.20 chrl4 2 4.76
it T HE chrl5 1 2.38
e =1k 2 2.20 chr16 9 21.43
WA= Ak 1 1.10 chrl8 2 4.76
AOH LOH 1 1.10 chr20 1 2.38
UPD 3 3.30 chi21 4 9.52
=San 61 67.03 chr22 4 9.52
chi7+14 1 2.38
11 69, XXY. Yeft Rk 45, X 10 23.81
EZ RSN 2 4.76

23 FEAREMFF

A 10 B G AR S5 F S8 (3R 3) , 11 16.39 %
(10/61) , Horfr: OFE K+ E S 501, 53 512 1151
46, XX, del (4p16.3, 3.8 Mb) , dup (7p22.3p22.1,
6.8Mb) ; 1 1146, XY, dup(6p25.3p22.3,15.2 Mb) , del
(14q31.3¢32.33,18.4 Mb) ; 1 41 46, XX, dup(16p13.3
pl13.13,10.5 Mb) , del (18q22.3q23,7.2 Mb) , % i /™
Y8 1) CMA Kzl 25 5 K ARk 8 43 HE A T 36k 45
A3 50 UL 1A 25 149 46, XX, dup (1p36.33p31.1,
76.5 Mb) , del (18p11.32p11.21, 11.5 Mb) F1 1 i
46, XX, del (7¢36.2q36.3,6.3 Mb) , dup (22¢q11.23,
1.3 Mb) . Q& 3 IR E L 15, @145

PR+ R SR 045, X+16p13. 113543 H A
2.4 #HAK

A 5l B IARFEA (6 4), 5 8.20%(5/61),
Hrp . Q&g ek i B A AR EHE2 61 141
J15q11.2q12 F1 Xp22.33p22.2 [X 5 43 IAEAE 4.9 Mb
F115.5 Mbfix & BV I, A 298 23% ;161
2p25.3p16.2 Fl 13q12.11q21.32 43 I FETE 54.0 Mb FlI
44.6 Mb iz & B H & ik & B 2558 50% , [6] I
13q31.1q34 XA AEAE 34.7 Mb B . @A =1k
28] 145112 20 5 Y A A ik A5 T =44 (47, XY, +20
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Table 3 Types and frequencies of chromosomal structural abnormalities in 10 samples

NS CMA Faril 45 S B (n) CNV it
TR+ A 46,XX, del(4p16.3, 3.8Mb), dup(7p22.3p22.1, 6.8Mb) 1 o
46,XY, dup(6p25.3p22.3, 15.2 Mb), del(14¢31.3¢q32.33, 18.4Mb) 1 o
46,XX, dup(16p13.3p13.13, 10.5Mb), del(18q22.3q23, 7.2Mb) 1 o
46,XX, dup(1p36.33p31.1, 76.5Mb), del(18p11.32p11.21, 11.5Mb) 1 o
46,XX, del(7q36.2q36.3, 6.3Mb), dup(22q11.23, 1.3Mb) 1 o
R 46,XY,dup(15¢25.3, 1.3 Mb) 1 AW
46,XX,dup(Xp22.31, 1.6Mb) 1 AW
46,XY,dup(22q11.21, 2.9Mb) 1 o
SN 46,XY,del(1p36.32p36.31, 1.7Mb) 1 N
Mk E S 45,X, dup(16p13.11, 1.2Mb) 1 N

RN 45, X, WA I 16p13.11 RS,
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Figure 1 SNP array detected in the stillbirth
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Figure 2 High resolution karyotype analysis identified
normal maternal karyotype and abnormal pa-

ternal karyotype of the stillbirth
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Table 4 Types and frequencies of mosaic chromosomal abnormalities in 5 samples
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@ 24 50% 1) ZAMIAE 2 5 Y (544 2p25.3p16.2 X BEFFAE 54.0 Mb H By 3 4 40
WA 24 50% AN MTTE 13 5 464K 13q12.11q21.32 X B AEAE 44.6 Mb Bt
HR A R E 5 5 13 S YL 044 133 1. 134 X BEIEAE 34.7 Mb F B ik

AR =K chr20 1
chr 5+8+13 1
WA ZEHE GG B = A5 1

47,XY,+20[24%]/46 ,XY[76% ], 205 YL @i A =1k
REME LB 55 8 51 13 S Yt ifix & =1k
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Table 5 Types and frequencies of heterozygosity absence in 4 samples
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Figure 3 SNP array identified different types of heterozygosity absence in stillbirth
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RS e S o e e AR AL (R AR
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W, 2R AR I 2 e € A AR S 98 it 2 /1 o
5, B R ACRE— 7 AT B R R M L R A
P o

16 1 14 IF 16p13.3p13.13 & il 18¢22.3q23
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ARV (46,XY) , S RAZ AL R 46,XY,1(16;18)
(p13.1;q23) , Bk 16 71 18 Y (i Gy (i sy & , 3%
Wz i ) LGs R S st A F AR . QL AR L
DR B I I R AN 2% ~5%
FAE Sy (4 4 HE b n] LA B 18 R R A il 7,
Horfr16 AL FIE AT 1, ] B0 G A
7 G AE o BRI Y R B (R R R TE

T AN BE BN B9 A/ INSlHT SRR R G o 1A R B
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FZA A XU DA R R A4

AHEFE LRI ) 5 ik G Ak, Horh 2 1 e &
iR p I A1 R BEEHE, 16120 S-S AL =1k,
11185 % 3 4% % (e 44 (5+8+13) AN [R) L 48 1 i3 & =
T 1Bl A R = AR . BRILZ AN, 08K Y 4 )35
K AOH [REAS  IEF BT, PR 2 R R IR G 2
A3 1K B A EFEESE , AOH 248 T Y 2 45 [ I
Yt R 4B 4o [ XGE R I — T, %A 55—
D EYOARITAE . 1T 3% WIIE R TR B 54
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I A S50 . REZR UPD G230 W JiGR | T A 22
UPD N30 R #i45 if , X — 2 3] DL 8o =
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CMA AT [i] Ff 147 G o R ) s A 00 R PR A A i 2 25
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WA LOH/UPD 45534 , B /D B A7 ARG IR A
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PEAGHOR IR 5 B DL & 5 R L™ B9 AR E 1
BEAE , CMA A7 7E A A ey BRAE | 0 6 72 15 591 1 1ty
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HoAthagt AL 7T LATR A
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