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Abstract : Objective To retrospective analyze the results of chromosome microarray(CMA) and karyotype in fetus,and eval-
uate their clinical value in diagnosing fetal chromosomal abnormalities. Methods CMA and karyotype analysis were per-
formed in 347 invasive fetus samples due to abnormal ultrasound,elderly pregnancy,high risk of Down’s screening and ab-
normal non-invasive results. CMA and karyotype results were further studied to clarify their diagnostic value. Results The
chromosomal abnormality rates detected by CMA and karyotype analysis were 10. 95% and 9. 22 % , respectively. the coinci-
dence rate was 89.63% ,and there was no statistical difference (P=0.362). CMA could detect microduplication and mi-
crodeletion of chromosomes sensitively,and karyotype analysis could better detect chromosome balance translocation. Con-
clusion Karyotype analysis and CMA complementarity in the detection of chromosomal abnormalities, clinicians should rea-
sonably use CMA and karyotype analysis for invasive prenatal diagnosis to increase the detection rate of chromosomal abnor-
malities and reduce neonatal birth defects effectively.

Keywords: karyotype analysis; chromosome microarray(CMA) ; chromosome disease; prenatal diagnosis

o, (A A Gl (0 R S 5 R AR A PR L T
AR Z KT B 1 S SR k& RS 55 ™ 5
RAER, T E G F A H 3.6 778 LY @ik
HUH WO R A AT L G £ R 81 43 AT (chromo-
some mlcroarray,CMA) N LR R N T TR 23
BR %5/ 53 8 H AR (BAC-on-Beads » BOBS) . %)t Jf
3 Z2 3% (fluorescence in situ hybridization, FISH) |
ZHEEN TR Y 1 HOR (multiplex ligation-
dependent probe amplification, MLPA) . 4= 2L K 4H
I A0 JC B 7= 1 3 B AL I (non-invasive prenatal
testing , NTPT) 45 e o AR I 45 A & i & i I i
F i P& . 2 BOBS. FISH. MLPA, NIPT #il 4 % A

» E&THE PR R E KIE (2016B1009)

ZHIN > R Sk ks 2 R % A R o i iz FH 32 R L 7
Y PR S A I 4 b o B A% Y 43 BT R AT A B 2%

15 18 R T 2K B CMA, ﬁEjJTL{ZﬁﬁHE'JFzHUVM
oEY . BRI CMA R R4 AT 12 W e €6 1k
SEE G R A E  FE T 10 A58 45 5 L AR oF 5 UL %)
Wi B iR LG e iR DL E AT R G B BB TR
S R B A A HAE D HT2 W H .

1. M 5H*

.1 #FFsaf % BHEEL 2017 4E 5~11 A 3t 347 1)
e LT o BE B AT T R T AT CMA Al
BRI 2 10 R ST 6 4, WS X B2 0 & /D il
R TERE D A2 Wiig ik . O 2% B

1&%‘1@%\ ZRININ (1992 —) o 2 FE LA BF 5 A WF 55 07 100 < I PR AG 36 12 B 2% P2 W2 W7 » E-mail : bbmelss@163. com,
BIHEE B WQ971—) &, B AR R, AT, S [  GE 2 ERTI2 W, E-mail : 34038276 1@ qq. com,



AR R 33 % B3 201845 A

J Mod Lab Med, Vol. 33,No. 3, May. 2018 127

Fokat Zaad L BILEE 58 8T B E 5 O
R (=35 %) O RAEUR 2 s R AT — H A 3
IR 5 s 4 A R B i 58 © 7= mi B 1
T8 07 5 v AU B0 A P 7w A I (NPT g I 3
U . o ZEIAR WS 17 ~46 %S B4R IR 32. 29
+6.089 ;28 12~35 J&, FH 2 21.74 +
5.188 J s i L. B3 . 52.45% (182/347) . & .
47.55%(165/347) o ARWFIE AL L Z 51 & o IF
BEBEMNERES.

1.2 XA A%

12,1 AR 35 352 5L CRKOK Al 26 AR 4 i 440 it
HBEHE 2 KCL ¥ TR AE 1B U L VK 2 TR A B L G-
emsa Je K \NaOH ¥ A BREL /K 40 0 55 3546
GenetixGSL-120 4= H Zh 42 @R Hr1L .

1.2.2 CMA: IS i (Affymetrix, CytoScan
750K) ., DNA # Bk 71 & (QIAGEN, QIAamp
DNA Blood Mini Kit), Agilent Genomic Work-
benchLite Edition7.0.4.0 % {4 4> #r 45 B, &
OMIM, UCSC, DECIPHER, ISCA., DGV % #i& &
SRR/

1.3 Fk

1.3.1 AAHEIERBUG JLEEA . 05 242 8 ~11
JH .22 16~22 [, 22 18~24 JHIRREHT . FK.
JOF Bk ot . X AR B AR LA R E AT CMAA iR 3%
Je Yo o (R A AL 3 AT

1.3.2 AR MG JLREAS A AR 38 B4 1 T 3%

FE MR i A, AR G Al g, A S
o pr It st

1.3.3  CMA il . 7 [ BA i 17 4 B # 7E 3K B
JLEEA , CMA Kl Je 4 25 th B E AL R B %)
PR B AT

.4zt o4 fiH SPSS 20. 0 B 4T 5 e
AT TR R DA bR 2= (Tt ) Fon L L]
25 5P AR FH OO B2 RH 6 R R 56 4 A 56 /K o B
P=0.05,

2 #R

201 AR KRS 5 E 349 6, G @R
W% 2 % CMA: 100% (349/349), #% & 4 ¥ .
99.43%(347/349),2 ] CMA # I 4% 5 1F % {H &%
RUBE SRR BUR 2 b R A GEit . A m i
(=35 %) :37.20% (129/347) s R AL HY . 20K LB
1M 08 5 3 A 64.80%, 34.30%,0.90% ; CMA
FIAZ B 43 M7 25 S AH 45 2R 89. 63 %0 (311/347), i &
Z— Y FH 14.41%(50/347) . CMA F1#% I 43
BT B G 0 44 S5 5 A R 40 0l Dl 10,9596 (38/347)
F1 9. 22%(32/347) ;%7 CMA F1% B 43 46 1 G {5,
RS H AT EC PUAS R R 2 SR B R P
=0. 362, W& By gL 0K 50 K R 22 R IC G
=X (P>0.05),

2.2 CMA Feiz B 5 Mt b & &R 7% 5 oL
2.2.1 CMA KHERIGTEE R R 1. ¥R 20
B Hrp L FHAF 14 61 AREF 6 4. 43T CMA FiE%

x1 BB CMAKNERHRELER (n=20)

0 2w CMA 45 fs%k

ik, T21 —# 8
2 T18 —3 2
3 15,X —5 1
5 46,XY,del(8) (p23. 3p23. 1), arr hg1918p23. 3p23. 1(158,048-7,044,046) X1 1

dup(8) (p23. 1p11. 21)

46, XY, dup(11) (g23 q25)

mosd7, XX, +8(9)/46,XX(91)

46, XX, del(7) (p12q14) ,del(8q1)

47, X,inv(Y) (pllqll), +18

10 46, X,inv(Y) (pll. 2,q11. 2)

11 45,X,inv(9) (pl1ql3)

12 46,XX,19h+

13 mosd6. XY, inv(9) (pl1q13)[115]/
47,XXY,inv(9) (pl1q13)[9]

K
xx

8p23. 1pl1. 21(12,532,773-42,869,979) X3

arr[ hgl9]11¢23. 1925(110,723,778-134,557,038) X3

arr(8) X2-3

arr[ hgl9]7pl4. 3p12. 3(31,043,817-45,741,763) X1

arr(18) X3

arr hg1918q21. 221. 3(86.010,742-87,536,970) X1
arr(1-22) X2, (X) X1

arr hgl9112q23. 3q24. 31(104,775,109-124,110,122) X 2hmz
arr_ hg19]10¢23. 3326. 3(95.846,337-135.426,386) X 2-3

TUG B 0 g R B S 45 AT 14 B3], CMA
ALY o3 A 249 REAS: ) 2 (o (R 8 H 53 SR R Bl
WAL AN 5 Hh=6. 9Mb [ k2% ;6 1] P
HHRARLE R, CMA K e k98 DL S
(copy number variations, CNVs) ) & /& FF &,
KB 3 Bt B S BB AR H G (0 (AR o AR L AR

Bl 9~11,CMA K ) Y& o il B A5 A S o A il
KA 8q21. 2q21. 3 £ 1. 5Mb By k2, (B K ¥
AL oy B R Y e AR B 24 12, CMA K
29 19. 3Mb (4 12q23. 3q24. 31 L& 1E E 256 1
By Hr K 19h 5 % I 13, CMA K
10g23. 33q26. 3 2 30. 6Mb 4% & &, 4% 8 43 By



128 B B 22 2% 8

F33HE H3IW

2018 4F 5 A ] Mod Lab Med. Vol. 33,No. 3.May. 2018

K 9 5 Yoo (A 81 157 AN Yo 0 R ik AL B K Y
A Y R A SR

2.2.2 CMA REAEASPIER WE 2, o0
18 fil CMA 5 {HAZ 8 73 M7 1E % % B CMA B il
ML H CNVs, HF Uy CNVs HAT B8 Y 5
WPk, g 2 b, 2 3 ) 244Kb 1§ &2
P8 2] 1 25 58 Xq28 T & L8 A AIE s XY 0 1A %

HHER TR BN BB R 1.
FW 11 ~15, o %6 11 /Y 7pl2. 3ql1. 22 24
P2 B 7] B0 Russell-Silver &5 1F; 540, 7
CMA 55 55 5 7] 2508 ek 8t £ 8 XU 386 i = 2
o PR A B A, AN 22 12 A 15 v & 18Mb 1Y
2q14.3q22.3 5 M EZ K ML ZE 1.15Mb Y
7q36.1q36.2 EE

*x2 CMA REMZBESHEELER (n=18)
Z CMA CNVs B

1 arr_hg19122q11. 21(18,970,561-21,800,471) X 3 2.83 Mb 22q11. 2 EREGAIE

2 arr[hg19]22q11. 21(18,919,477-21,450,060) X 3 2.57TMb 22q11. 2 ERLGATE

3 arr[ hgl19]Xq28(153,624,876-153,868,487) X 3 244 Kb Xq28 HEELAE

4 arr[ hgl19]Xpl1. 22(49,813,552-50,468,984) X 2 655 Kb Xpll. 22-Xpll. 23 WEE %A
Xp21. 1(32,912,640-33,471,674) X 2 599 Kb fE BIEREINERAR
Xq23(111,615,569-112,575,694) X 2 960 Kb

5 arr[ hgl971q21. 1q21. 2(146,523,896-147,844,778) X3 1.3 Mb Mz F R

6 arr[hgl9]16p11. 2(29,351,826-30,190,029) X1 838 Kb 16p11. 2 k&5 A

7 arr[hgl9]16p11. 2(29,428,531-30,190,029) X1 761 Kb 16p11. 2 Bk 54

8 arr_ hgl91Xp22. 33(168,551-920,124) X1 752 Kb BRI SR A R R R

9 arr[hg197122q11. 21(18,648,855-21,800,471) X 1 3.15 Mb DiGeorge ZE & 1F

10 arr_hg19]13q21. 2q21. 33(62,211,018-69,159,847) X 1 6.95 Mb I PR AR R T 8

11 arr[hg19]7p12. 3q11. 22(48,040,056-68,737,556) X 2hmz 20.7 Mb Russell-Silver A1

12 arr hg1972q14. 3q22. 3(127,578,554-145,822,380) X 2hmyz 18 Mb Wt 5 95 25 055 XU B4
22q12. 3q13. 33(33,539,493-49,524,428) X 2hmz 16 Mb

13 arr hgl9]17p12q12(15,688,146-32,181,018) X 2hmz 16.5 Mb Weub i 95 B KB B

14 arr hgl9]11q24. 2q25(124,708,697-134,930,689) X 2hmz 10.2 Mb Wt 5 95 25 055 XU B4

15 arr hg19]7q36. 1q36. 2(152,228,536-153,377,822) X 3hmz 1.15 Mb A R AR B0

16 arr_hg1919p21. 2p21. 1(26,308,706-28,347,270) X 3 2.04 Mb BUA B A B R 15 B0

17 arr[ hgl9]13q12. 13q12. 2(27,088,964-28,845,414) X 3 1.76 Mb A B AR IR 75 20w

18 arr[ hg197116¢23. 1(77,096,284-78,609,592) X 3 1.51 Mb A BRI A5 20w

2.2.3 BAEIGHIFEME CMA ZRIER . WE 3,
*3 BESHTSEM CMAEE (n=12)

&0 (3 fil %

1 46,XX,inv(9)(pllql3d) 1
46, XY inv(9) (pl1q13) i
46, XX, inv(9) (pl1ql3) 1
46, XY,inv(Y) (pll. 2q11. 2) 1
46, XX, t(11;16) (p15pl3) 1
46, XX, t(11;12) (q24:q21) 1
46, XX, t(1,14) (23.q22) |
46, XX, 1(9518) (p24;3421) |
45, XX, der(13;14) (q10;¢10) 1
46,XY, 15pstk+ 1
46, XX, 9qh+,inv(12) (p13q24) 1
most6, XXoinv(9) (p11q13) /45, Xinv(9) (pl1q13) (4) 1
46, XX, inv(9) (pl1q13) (38) /45, Xinv(9) (pl1q13) (4)

© o ~3 o Ol o o Do

—_ =
- =

ARSI 12 4% B 53 B 5 0 T CMA A&
SN S N IR TR L R 7 R VAN K VAN = BN O ]
A et A | S G 40 o, 3 AR L A3 A A A H X 4

S 7 B CMA BB Bk
31HE MEHE CMA FIAZ B4 B %2 Wi et ik
SEH B RN B AR ST R GE 40 T H LT [ ek
IR B Al CMA 7= 12 Wi 19 347 90 iR JL AR
SR S5 R R, CMA R # 43 Br it n] B0 e 4
TS W BORE R ok 10.95%6,9.22% , KIAAH
FEHTZ R AE 0 22 10 HE AT A B CMA R 2 4347
il 5 B A P2 A e s & B0 i L Y €0 A S 9 R B
G it 920 A L AR e

SrHT BT, CMA FIAZ B 43 B 35 RE A 1 e o fA
BOH 58 KRR B AS A 5 HE 7 6 e o ik
WK B B, CMA BE RS M 0 43 B oK A
H AU CNV s, B2 B ks 5 CMA R A 1
VRN R A TR ok o RN R SRR LN T R
UL 1, B4R CMA R B2 8 76 K ) g o iRk 3k
BARRAIKR i BE CNVs b B R 230, #%M5%
Hr B T SR K A 2 3 FP i g G Ak B O | 1B
A BRBERE H/NT 5~ 10Mb (1 3 (0K 55 & i



AR I R 33 % 3 201845 A

J Mod Lab Med, Vol. 33,No. 3, May. 2018 129

FRORR AR, W55 2 thZE 40 10, CMA K 29 6. 95Mb
) 13q21. 2q21. 33 B4 . 7T B T B0 5 19 1 PR 2L
N o AB A2 AR K I S s CMAL 1 43 3% 58 0 80Uk
BEE .3 2 2] 3, CMA AT K R & 244KDb 1%
B, Xq28 M H#H & 5 & ik (DECIPHER) ,
Sl B EHF X E 8 /KT (PMID:
20004760) ; H:k ,CMA e Xl Je o 4k 55 2 & B
AR & S, Wk 1 6] 8 rh, k% B 4 B A
Tpl2ql4 F 8ql HIBZ, CMA ik 8ql BB K
TSR, B AR & Tpl4. 3pl2. 3 Bk, KW
CMA HA % 50 8% A1 53 B K i Yo £ Tt L 28 48
B BE 77+ BBV 2 RS H TG S5 A8 X I R R 1 AL 1
B R 75 78 43 B 3% 3 iz 8 8 CMA
S5 BOAE W R BIE K , CMA KN BeR e a1k 5
AN K VANE 27 N bR o R R NN~ LR SO T s RN R N
WA TF R 0T, & 1 P EH 13 WEK
e R AN TR) S B E T 3K — L A A A B A
9 Sy A A PE G R R AL T CMA KR H
10g23. 33-qter 24 39. 6Mb Witk & & & . 7] fig J& %
A HBR S E CMA KA H 82 B R B A
Yu o ({8 457 F1 10q23. 33q26. 3 Wik & H CMA F
K%Y A3 AT T 5 2 PR A T AR A 5 3% 3 8 ) 1, A
TR AT % A A BT O 5 4% 20 43 1 S o PR IG L
¥R inv(9) (pl1ql3) . K R WP R W w14k A
FL T CMA Kk by e ik fm 7 . X5 LA F
Wi RS A A

FERTIZ Wi E R AE7E B S B RG  AR BT K
T TAEN R ALK, FAF7E 40 M 85 3% 0 L B 57
I T 0 AGE 000 ] 300 4 e BB ARG ) e AR SRR
o 24 i LA i e R A BR A ), S 80U B K 2
Ve IR UR A AUR | SiE 3R 2k S5 4 8 1) G (o 1A S5 iR L
B 28 300 W B R A i A B4R s CMA B 77 7 — 2B
B . G CIVEA A6 00 0% A 488 o 2 388 s R 738 SR
BI) CNVs [ K %, X 28 CNV's X iR L 14 5% i
W ANBRE L2 B CNVs (9 IA HTAE 7 Joy B 55 L 1%
I A BE £ 08 B 2 i g B MG LA IR A 280k
PRl I 12 W7 512 56 25 0 ™ A% TR CMA 4 T U & i
R I R B2 AR I BT A CMA A% 280 43 7 19 4 Bk
FLEEA I YL O R S W A 45 Rl R L FF CMA
FAZ Y43 A7 A LGS A T 7 B2 W, 050 7= i
A T AR, R e AR I 2 A B R 2 B, 2
o i L S o A S G R e R R Tl 12 R
12 T E IR 3 0B AR LR B ek 5% o SCRE Y 0 B
F1905 5 A0 R T AR 2 N i X Y o A S R AL
I TR S50 M B3R 97 I 9E » 56 36 A 56 33 1% 400 2
T RR AT 5 2R B A 1) A A I IR

25 LRTR . CMA FUE B2 87 76 K ) e e ik 57

WA AL CMA RE T SR A 1 G R o B

R € G TR A R VAN E: R VA 3 SR SR

AEPE, XCEOR P ETIZ W BE A B iR CMA M %

R G300 4 S R A B RS S O L & Bl b

ZE A T TR AE L 04 7 A 0 3 O AR A I 45 R R

FBUAE R 9 A % 4 it DT B2 7 i L 2% € 44 05 A

W A L A R B L B R 2R LS RN AR A

JT it PR LA (K E T S,

S 30k

(1] BIVE AERE, £ 55, 1 544 1R IR 42 10

K A G € A% B 4347 LD ). ob B 4 £ AL 2015, 30
(8):1208-1210.
Liang YH,Ren CC,Wang W], et al. Analysis of fetal
chromosomal karyotypes in 1 544 pregnant women
during the second trimester of gestation[]]. Maternal
and Child Health Care of China, 2015, 30(8):1208-
1210.

(2] EZFFF.E #.X1 P55 225 67 [ 2 W48 1k &

B L S e i B o i L. h B A St e ik
2018,26(2) :38-40.
Wang FF,Wang C,Liu Y.et al. Analysis of 225 cases
of prenatal diagnosis and abnormal chromosome kary-
otype analysis[J]. Chinese Journal of Birth Health &.
Heredity,2018,26(2) :38-40.

[3] Kong GWS,Ma Y,Ou J,et al. Validation of a high-
throughput and robust technique: BACs-on- beads
assay ( KaryolLite BoBs) for pre-implantation aneu-
ploidy screening[ J]. Taiwan J Obstet Gynecol, 2017,
56(4) :514-520.

(4] & . E WAL, . PO s R TE SR

A O I 7 T 32 BT e A P . A 3 2 i R
2015,12(23):3512-3514.
Zhao ], Huang X, Li HY,et al. Application of FISH
in the prenatal diagnosis of congenital heart diease
[J]. Laboratory Medicine and Clinic, 2015, 12 (23):
3512-3514.

(5] /A g, e fifh, Takm. 5. Yok 5 ARE A
SR i 4 2R g o e ) v g A LT o O AR
5852 7,2017,25(7) : 38-40.

Lu J, Huang WW, Wang JC, et al. Application of

CMA technique in chromosome detection for sponta-
neous abortions[ ] ]. Chinese Journal of Birth Health
&. Heredity,2017,25(7) :38-40.

[6] Shaffer LG,Bejjani BA. A cytogeneticist's perspective
on genomic microarrays [ J ]. Hum Reprod Update,
2004,10(3) :221-226.

[7] Levy B, Wapner R. Prenatal diagnosis by chromosom-
al microarray analysis [ J]. Fertility and Sterility,
2018,109(2) :201-212.

[8] Wapner RJ, Martin CL, Levy B, et al. Chromosomal
microarray versus karyotyping for prenatal diagnosis
[J]. N Engl ] Med,2012,367(23):2175-2184.

[9] Lovrecic L, Remec ZI, Volk M, et al. Clinical utility of
array comparative genomic hybridisation in prenatal
setting[ J]. BMC Med Genet.2016,17(1) :81.

W s B H#A :2018-03-27 & E HH1:2018-05-23



