446 FTREF 2017 F 2 A% 46 5% 4 8

W - I3
CNVplex BX & STR EREEXR MR- EEFERFPHIMA

WK AR BRI R R
(i 7 BAL KRS W R da S BRARBE . 1. 7 AT 95 07 P s 2 3 R A 7 b s In R R4 214002)

doi:10. 3969/j. issn. 1671-8348. 2017. 04. 005

[(HE] BH ZARILVNEELEFERAFTNREAG T EFRTLARATERER, HE 60 6L 8 Rk~ R
R EH A (R 13 AT 2 A 4T 2 & DNA # N 4 (CNVplex) F= 3 %, B A% & 3L (FISHY R R AR, B A AR B AT R 232 ki B
AATIIE, R A8 PR FRIA G L AMR TR, R ERFFF A 604200, HF 48 ] CNVplex 4l 25 R 55 42 & 4 #7 48 —
H 038 20 Bl FE G AR EF H 23 Bl L ERZAIR,3 B 454Kk A= 2 4] 45, XO(Turner 224-48) ;@ FISH e & R F 5 A o474
RABF G AA 384, TSRS LEBFEHEA BF T LD ML S FEE S LRSS F 554 100% (CNVplex) Fn
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[Abstract] Objective

spontaneous abortion. Methods

The study is to present a novel assay for rapid detection of fetal aneuploidies in chorionic villus for
Fetal chorionic villus samples were collected from 60 cases of women diagnosed with recurrent
spontaneous abortion (RSA) before 13 weeks gestation. All samples were analyzed using CNVplex (copy number variations multi-
plex) assay and fluorescence in situ hybridization (FISH) in addition to chromosome analysis. All villi specimens were cell cultured
and karyotyped to confirm the fetal chromosomal status. Results Among 48 successfully cultured and karyotyped samples, the
chromosomal abnormality rate was 60. 42 %. The results of karyotyping and the CNVplex assay were identical,, both yielding 20 ca-
ses of euploidies,23 autosomal aneuploidies, 3 triplodies and 2 X monosomies(Tumer Syndrome). However, FISH obtained only 38
results identical to karyotyping. Two cases of deletion and duplication of chromosome were also identified by CNVplex but not al-
ways by karyotyping. As for non-mosaic and non-structural abnormity samples, the concordance between cytogenetics and genoty-
ping was 100% in CNVplex and 79. 17% in FISH. Conclusion With CNVplex combined with STR(short tandem repeat) assay,we
can detect the aneuploidy abnormalities as effectively as routine karyotyping without the need for cell culture, while also analyzing
deletions and duplications(larger than 5 Mbp) that are not always detected by karyotype analysis. Our study demonstrates that
CNVplex assay is an efficient, convenient,and accurate method to explore the etiology of miscarriage.
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1.2.2 Qe iRdls 500 BEBOKAIER (10 g/mb) A
F R P Ak S RE SR 4 bR SRR R AR B W AT AR B b
20 min, FFHEATHR E (€ V.80 CEfk 2 h ML G B
IR Y, BN AR 20 KBS 3T 5 A WA R4y
ZUAE L HR A 1A ) 3 n A AR TR

1.2.3 FISH # FISH ##E 13.16,21,22 5 Yt {4 1y 5
—FHNRE 18, X, Y B L RLAREE K A 43 24P W 4R B Y
A, AR UL AT AT 4850 R VB Y O BB AT, 7 D
A [5] Y R 505 5 B R A M B AN BE AR 1Y 100 A2 i L 4%
BEVE RO HEAT S R T

1.2.4 CNVplex fil STR £l (1) AEA DNA $#2& 1. #e 5 M
PRI X 41 6 B A #E 4T DNA 2 B O B2 R REAIR T 20
ng/ L) 5 (2) 75 45 SN« 4% JRRLAE A S i 150 ng (19 4H BT 4 F1
B DNA BEA, KR 78 K #h 2 8 pL, B MEXS B 8 L BE MR
W UL BRI BUR SRR R GRS EEE /% 12 pL 3l
MEFLH L PCR Y (ABI 2720 PCR {80 #4740 F & i : 98 C
2 min;95 C 30 5,60 C 3 h 5 MEH ;60 CIRFFE. BRI
15 ho B Z5 ARG A 10 pL 2 k07 2 1k g R IR 205 (3) i
e 2 wUO0 PCR Y71 Xf & K477 ), #6172 & PCR
P, WU BRI TR G RAR RS EEE /T 19 pl,
AT pL %™, & PCR AL E#ATH 4. 95 C 5 min 35X
(94 C 20,62 C-1 C/cycle 40 s,72 C 1.5 min);94 C 20 s,
57 C 305,72 'C 1.5 min,27 MEFH;68 C 1 hifffFF 4 C;
O Y IOCTME WU BB 1 pL Y34 YR B S
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0.1 pL LI1Z500,8.9 pL Hi-Di i#47,95 CAE M 5 min 5 & ABI
WAL (PRISM 3130XL) #5ll . %4 4% i Gene Mapper ID 4. 0
(Applied Biosystems) ,CNVplex Converter (GeneSky) &z CNV
Reader 1.0 (GeneSky) ¥ 5 3l 43 875 (5) #8 W HH 55 (6) 45
HEFNWT A AEESE 5 AL R HAR R A8 DUEE N 0. 8~1. 2, 4%
F 14 CNVH#I;1.75~2.25 f£ 3 2 4~ CNV #1 ;2. 7~3. 3
fRFE 34 CNV I3 6~4.4 f4F 4 4~ CNV # 01, 4nlR&E
gL 3 AL EH AR X 45 DUEUE fe 25 1 88 WG R H R 2 A
o WU A 4 DUE Sy 1, DU 5 4 R e s DX 3R Ay Gk 2R (0 ~
0.185 0.8~1. ) FEH (2. 7~3.3), WMPE Y@k |- 5/0%E
SE 3 ASEREF B HE DUBUIEALE 2. 25~2. 7, W48 7% A RE Ky i & 1 5
BRI A4, (8) STR Kl B e o fk 2.4.5.7.8.10,
11,12.13,15,16 18 . X, Y L&A BEM 17 MM s ¥t 519,
Xof B i S 5 E 4 R REAR 43 AT 17 4> STR A7 s i A I (] b
17 A2 FEAE PCR 7 Wy #E AT 6 418 FL UK 230 B, 8 2o b A0 HS:
O e B2 [ e S A Sl s S R L

1.3 geitsesab 3 SR A SPSS13. 0 B AF#E A7 Ge i+ Ak B, 31 4k
TR LLRER,RH ¥ B8, L P<0.05 R A G
2 & S

2.1 BTUAPHTES AR AE 60 9B B 5 ) L B R R 0 3
80% (48/60) , HoH FHPEZ g 60. 42% (29/48) , FH 45 R vh I
WL 16 (20.69%),21 (13.79%).22 (10. 34 %) 5 = {4k,
SR (10034960 s O X B4, 15,13 =R (2 6. 9%0) ;
W 3,7,10,11,12, 1 20 5 =1k, FIRTEH LW 2 6
WO SR A 9 SR MENL L 6] 12 =ik fEa 85
PR TR N e

®1 Bz f§ CNVplex,FISH fiz B 53 i i MBI AR LR B E R

CNVplex 5 %! FISH 5% %1

HARS Ry U CNVplex &% FISH #6125 SR AR SR AR
1~19 46,XY/46,XX 46,XY/46,XX normal 100 100
20 46,XX 46, XX(8p23. 1:del;8q24. 13:dup) normal 10008 H—350 100
21 47,XY,+16 47,XY,+16 Trisomy 16 100 100
22 47,XY,+16 47,XY,+16 Trisomy 16 100 100
23 47,XY.+16 47,XY.+16 Trisomy 16 100 100
24 47,XX,+16 47,XX,+16 Trisomy 16 100 100
25 47,XX,+16 47,XX,+16 Trisomy 16 100 100
26 47,XX,+16 47,XX,+16 Trisomy 16 100 100
27 47,XX,+21 47,XY,+21 Trisomy 21 100 100
28 47,XY,+21 47,XY,+21 46,XY,60%/47,XY,+21,40% 100 R4
29 47,XX,+21 47,XX,+21 Trisomy 21 100 100
30 47,XX,+21 47,XX,+21 Trisomy 21 100 100
31 47,XX,+22 47 ,XX,+22 Trisomy 22 100 100
32 47,XY,+22 47,XY,+22 Trisomy 22 100 100
33 47,XY,+22 47,XY,+22 Trisomy 22 100 100
34 45.X 45,X 45.X 100C8H—&0 100
35 45,X 45,X 45,X 100 100
36 69, XXY 69, XXY 69, XXY 100 100
37 69, XXX 69, XXX 69, XXX 100 100
38* 69, XXX 69, XXX 69,XXX,40%6/46,XX,60% 100 By
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gkl Rz Fj CNVplex, FISH fiZ B AR LA BHER
ZNES B R CNVplex 4% FISH #il55 ;:9\%/;}1 e;;’tjf %j:;{f;z:i)
39 47,XX,+13 47,XX,+13 Trisomy 13 100 100
40 47,XY,+13.inv(9) 47,XY,+13 Trisomy 13 1008 H—80 100C$ H—30
41 47,XX,+15 47,XX,+15 normal 100 0
42 47,XY,+15 47,XY.+15 normal 100 0
43 47,XY,+3 47,XY.+3 normal 100 0
44 47,XX,+11 47, XX, +11 normal 100 0
45 47,XY, 420 47,XY. 420 normal 100 0
46 47,XX,+10 47,XX,+10 normal 100 0
47 47,XY,+7,inv(9) 47,XY,+7 normal 10008 H—80 0
48 47,XY.+12.8pter-  47.XY,+12;(8p23. 3:del;18pl1. 21:dup) normal 10008 H—30 0
FHRROD 58.33 60. 42 41,67 100CK H—50 79.17°

* o M1 mini-STR assay & 1] 2 i) £ 1l 75 YL Ff A ;@ :XZ =11.16,P<C0.01,%5 CNVplex [L#5,

2.2 FISH B IUZR 75 48 B 57 R M 48 B A, FISH
Rl B oy 26 (100 %6) . Hod 45 6 1] 16 =44, 4 i 21 =1k, 3
Bil 22 =4k, 3 B =i fA, 13 =R X Yo o B 45 2 B, A % 28
BB f 4. 5 4% B Ay B 45 R B gL FISH & T 1 5 % 3 ok
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. 55T 43 BT 45 R L, FISH A6 I 84 1 75 4 % 79. 17 %
(38/48),
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SEHLSE R Ry 60, 42% (29/48)
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plex B S Y AR T 5~8 N HREF . 24 R e 8 (R k31 170 SR
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25 SR SO o, R R o L PRBE B R . IR BRI A
24 FhYe (R B H B % 8 r K 5 Mbp DL R B s R H]
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G I A A R S0 A A A A A O A 32 B I T A R G L
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A 2 I AT Ul L S A R R Y A MG A el s
FE U R AR F Y A RO 9k 5 R R G A A R A G R
[(79.17% (FISH) ws. 100% (CNVplex) |, %} T3k ik & & fndE
SER SR REAR AR FT 45 SR R CNVplex 7 A wl ek | vfi 5 b
R0 BT A e o (8 B 5 . 5 FISH $ARAH H B A3 3 % (P<
0.01). B4R FISH $ A W3 b 4347 58 2 41 o %) i & 7k $2 41k 4%
& G B 43 HT 5 RE Bf 00 A 1 (R B 9T R T FISH 45 41
ILREAG 7 Rk T, HOCHLHEBRBE M Y5 Y. 4 FISH #
WL 1 T B 4k A K 46, XY, 60% /47, XY, + 21, 40% FI 69,
XXX40% /46 ,XX,60 % , fx 4 o1 A% B 43 A7 43 5 96 90E A 47, XY,
+21 F1 69, XXX, %45 A B STR A4 4 Bl oy B il 5 B v 8.
% FISH # A&, R4 % F 13,16,18,21,22 =&, X #ik, =
AR E 5w 0GR 2 AR S 100 %0 . H A0 AN i DA A% R 4y
BE s &4 28,6 %0 M ECE 528 9 B K6 o 4 75 A6 0 T A 2 e 1Ak
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e K FISH #4113l 38 s A R 3&E F G IR 112
A .

PR A 8 A TG A R 8 T A S b oA L BB AR AR 4
R G4 B e R A E R g5 M R R H B TR R R R
RIEVESFEF R SRR Y G B e . &8
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Mbp) ;8q24. 13 :dup(7 Mbp) , £ i OMIM Fl Decipher 3 [F 41
% . 8p23. 1 KB40 & GATA4 FEPR . SCHk 4% 30 3% 5L P i #% 1
B R R BE R IR L0 IE R B RS EUR R ET . 3%
B, BB YRR E B E 2 X i 2k AR T R B 1R IR IR
FEMEERE, X5 F T 0 b T o0 P 000 K fe
. B, CNVplex AR BR T J0 T 4000 55 37 | al P 248 0 fr A
e O R0 H 58 08 B INAZ B 4 A TC IR A Y 5 Mb 22 1Y
SE R SRR TV AE AR AR AR A PR R A BT 1 — RS
N SR R RN A O SalIlE s 2 N

VAR, 7 R I 16 )L A A A5 A 3 005 1) 43 112 W b A ol 48
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(CMA)Y!TT B AR 53 4 T vk A7 258 T WO 4 3% 256 R oA o (AL G
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I 5 LA = ARAETS T I R R AR A B i Y5 G AR I A
A5 VAL AR T J0 7 K T e €5 IR 25 4 R . CNVplex 1 45
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