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Study on application of fetal chromosomal aneuploidy gene detection in prenatal screening of pregnant women
LIAO Hanxian , HUANG Weitong ZWANG Zongjie
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Care Hospital , Nanning ,Guangxi 530001 ,China)

Abstract: Objective To investigate the application value of fetal chromosomal aneuploidy (21,18, 13-tri-
somy) gene detection in prenatal screening of pregnant women. Methods The fetal chromosomal aneuploidy
gene detection results and follow up results before and after fertility of 3 247 pregnant women in the clinical
laboratory department of the Nanning Municipal Maternal and Child Health Care Hospital from February
2018 to June 2018 were retrospectively analyzed. The positive individuals further conducted the amniocentesis
and umbilical puncture chromosome karyotype analysis. The indication constituent ratio of pregnant women
conducting fetal chromosome aneuploidy gene detection was retrospectively analyzed and the analytical per-
formance of fetal chromosome aneuploity gene detection was evaluated. Results Among 3 247 cases, 34 cases
of high risk were detected out,including 21 cases of 21 trisomy high risk,7 cases of 18 trisomy high risk,6 ca-
ses of 13 trisomy high risk. Twenty-two cases were confirmed by the analysis of blood cell culture karyotyping
analysis of amniotic fluid and umbilical vein,among 15 cases of 21 trisomy high risk,11 cases were consistent
with the karyotype analysis,4 cases were false positive (positive coincidence rate 73.33%); among 4 cases of
18 trisomy high risk.4 cases were consistent with karyotype analysis (positive coincidence rate 100. 00%); a-
mong 3 cases of 21 trisomy high risk,2 cases were consistent with the karyotype analysis and 1 case was false
positive (positive coincidence rate 66. 67 % ). A total of 3 247 samples had no 21,18 and 13-trisomy false nega-
tive with the missed diagnosis rate of 0. Conclusion The fetal chromosomal aneuploidy gene detection as a
prenatal screening method has a high accuracy rate in 21 trisomy, 18 trisomy and 13 trisomy detection, with
high application value,is a prenatal screening method worth promotion,can serve as a beneficial supplement
for prenatal diagnostic gold standard chromosome karyotype analysis.

Key words:fetus; chromosomal aneuploidy gene detection;  chromosome karyotype analysis ; prena-

tal screening; 21-trisomy; 18-trisomy; 13-trisomy

FIRIT I A e P A B AR e B L 3 1 R LG G RS B R B ALY L £ i PR S A SR R L g A
AEREAG A2 A SR B AR BB KUK . B AR RS PRBOW EEA Patau ZEEE(13-=1K) (R IBIRLE G AL

VEE B A BRI . 22 T B L 32 % 43 B 20 0 38k 1% 504 4 7 T AOF 9



e 658 M EF¥5EK 20194 3 % 16 %% 58 Lab Med Clin, March 2019, Vol. 16,No. 5

(18-=4K) B R4 A i (21- =K  Klinefelter £5 4 1
(47, XXY) I Tuner ZEGAE (45, X0 . &4y 1k, Y
1A S 1 1 O A SRR YT T B R Y 7 O A
WL R, HET. S A SR Tz AT A
TBLZ — o AL T ML 2 O A DTS G 0 R FE DB
F89 RS o (EL T2 A6 TN 75 925 1 5 0 32 A P AN s O A
B PR R o A M 7R IS W R B A A
M AE X 20 IR L RD T A R S K
B X 7E — o R B B 20 7 H AR K 8y ) iz N
G PR T 5 B R AR R i A T b, i
AR Bl G 53 1 A2 W0 2 TR A W R S T 5T 88 1 R
X 2 1A A0 T I e B DNA SR AT 3 BT 19 i L3 68
A #8435 14 T8 B 7= i 4G T (NTPT) 4% AR JF 4 2% 1%
B A W AF B2 T 6 5 A AR IR i L3 AR (5
S R AR B L AR B AR A 5 KUK . NIPT R
H AT 2 B AR S 43 1 B2 97 AILAL R 2 B A A
S AT ELA TR A0 A = s DR DU ML A A A N L AR
AAR D —F oy ST AL 2 TR P ~F- & 8 400, % 1
NIPT 7 52 55 5 4 I b 72 o n] B8 47 76 1Y ] 84 1A 45
Mo RSO T g AR A B B EARI Y 3 247 bR
A GEAT [l B 23 A, B NIPT K I i) 48 1E A4 18 e K
AT HERE s 43 B NIPT 75 52 50 2 A6 i o 7% vh A7 75 1 0]
LTS NIPT 7686 L3t 4R 1 4% 45 14 =8 12
eh Il R R A 1B

1 #ZREHE

L1 — %okl BEHC 2018 4F 2—6 H7Er T i id4)
PR B A g FHE 2 NIPT #a g iy 22 14d 3 247 i), 2214
W 15~52 %, 2 12~32 J&, NIPT $81E: & #
(= 4E I =35 %) 5 MUK 7 i 25 i KU S i 5t RV
B B bR S B4 IR R B e A O A AL, A
HARBER A EER S RERILE I G IL
W2 G B o SR O R 2 s 5. R G — R
[6] 2 45, 360 5 22 10 NIPT By il PR 38 B 3iF A6 ) 3
FEL L J B R AT R A7 1 RGBS e 2 00 A B o B
BEAMERE.

1.2 U8 5iRH KB NPI68-S B M sh 4R B .
FE ABI A a4 7214 7300 Plus Real-Time PCR Sys-
tem A Veriti 96 Well Thermal Lycler.Ion Torrent 2}
A 4 77 1 Ion One Touch ES FiI Ton One Touch 2.
BioelectronSeq 4000 H [N ¥ A%, BE 44 if 3¢ i L iF
25 DNA $2 B2 oy {58 AR A 5 TR A9 A% 1R 4 J il 4t 4k
R o SCPER BT A DU K B AL e iy a7 A e R
AW R T A BR A F) AR T I RS IR LS R R R A R
(T21.T18.T13) K ik 7 £ .

1.3 Fi

131 FpASRE MY A 523 fl B ik i 10
mL AE N LR AR AS - BIF FH R I 45 28 £ 38 [ Strect 24 A
477 Cell-Free DNA BCTFM 4, R M& N B 1t
SORAPR) BB 5 B AR E 0L A0 M A VR T . TR R 0 Il TR

PRASTE 4 CEMRA MR AR EHE T4
TR B K 360 B SR LS 48 h N4 B 3 R 77 T
—80 CHERuIN . >R H R B K A 5 DA A A% 1R & i sk 46
i 42 UG LU B8 DNAL SR J5 R AW A 5 A
BEL 2% ) A 7 1 ot i L G o fA B A% R (T 21, T18,
T13) A 3700 G E AT SCAE A L o it A L e Je L
K BioelectronSeq 4000 U Ff A #E 77 I 1y » 2845 A G
T 4 M 1] Useable reads (SZ kil i A FH £ 88) .
FHH BUR A8 3L AT RN W) 19 T8 A 7 il 5040 23 # 4 28
AR X B X 25 B iR AT R AR g R E B A Bose it
K AEWAE B 2F 0 B AT o A i Z L R Z
(B R PEAS 6 LA KUK Ccut-off; | Z| =3), HelR AR
TR EAN AR Z 8% 1 Z] =3 /R UEE .
7 Z=3 W, Wiz e ek il REJE =5k, Z<<—3 0%
YA AR AT REJE AR B AEAE B G . X NIPT &
JRURSE: 2 49 3 UUAT A A M 7 i 12 W iR L e o {4k A% A
AT,

1.3.2  SESRIGIE R BETS G I 45 SR v KU A 2
1A, JECE— 25 AT 3 K 2R I 2 ) g e (R R R
GIAT o X T 2 R O AR XU 1 2 4 HE AT AR T S
B .

1.4 Fit2ab M St Bk SPSS22. 0 k47
Gt atr. FEESS AT REERD 725 R,
2 ) e AR ¢ R s T BOSERE R T A R % 43 A, LA
BT oy RN A HBCR T Kl B P<<0. 05
hERBGEIT¥AEX.

2 % R

2.1 3 247 ) NIPT & /9 22 15 15 B 43 #r 45 %

3 247 NIPT A4 40, A 45 & i (7™ 4F i =35
BOUTEHR 1 727 ) (53, 19 %) 5 IfiL ¥ 5 0 2% i XU B i
FLIRE: 1004 f11(30.92%) 5 B HE 45 5 /R S 134 4]
(4. 13%), f 5 22 i )L 0386 5 W1 B (NT) 3 &
(NT>2.5 mm) 55 gl ik |0 2 58 06 BE 0 da 7 1
AR G A B ML 21 ] (0. 65%) s 24 [ IR BEsR 39
Bl (1. 20 %0) s Hoftl QA7 76 A8 R 42 7= sl A A M TF AR 2%
SIFZE 322 151](9.92%)

2.2 NIPT K255 3 247 Bl bR A op A i v KURS:
34 B, EE RN 1.05%(34/3 247), Hd 21-=k 5
KBS 21 ] 0. 65%,21/3 247) . 18- = & & KB 7 14l
(0.22%,7/3 247), 13-= 1k & KK 6 #1 (0. 18%,
6/3 247) . 22 15 w5 KU b A 8 3 7K L I i Ik ot 40 it 355
FEGTI TR UE 15 1) 21- = A e AU b 11 431] 5 4% A
AYATARAT - A4 BB P BHAME A A 3% 73. 33 %054 ] 18-
AR KBS 4 ) 35 5 A B A AT AR A BH P B AR
100. 00 %053 1] 13- = 44 g KUBS: o 2 1] 5 4% 24 43 #7 AH
551 BUELBE 1 BRAPERF A5 % 66. 6720, 3 247 Ik A
BT TG 21,18 13- = {R{B M w2 0 0, $E 4™
T2 W7 40 6 % o A A2 B A A 12 5], Jrf 3 iR 15 7
iz B2 2 Bk SRR, 5 BIIG LETE , © &k 4F



BREFHSER209F3AFI6EESH

Lab Med Clin,March 2019, Vol. 16, No. 5

B s 1 GIRAR™ BT I2 W 5177 5 1 Bl 7 56 K 0 JE 9

WLy R, 21,18 13- = 1K B KU S 2k /

JI5F A L 3 B B YR B 45 R L3R 1~3.

*1 2I-Z B R 78 E& F K/ B Mm% B 5 A B SRR BE

NIPT Z fi NIPT H] i 2K/ P A% A L W 25 )
T21:16.120 21-= R KU 47,XN, +21 R LT L AT 268 8] 5
T21:14.197 21- = i AU 47,XN,+21 e L
T21:19. 085 21- = A AU 47,XN, +21 2T IR
T21:24.321 21- = e AU 47,XN, +21 LR AT IR
T21.:25.117 21-= R KU 47,XN, +21 AT 1R
T21:35. 060 21- = i AU 47,XN,+21 AR
T21:20. 631 21-= A AU 47,XN,+21 A b R
T21:20. 867 21-= A AU 47,XN, +21 LR TR
T21:23. 896 21- = KU 47,XN, +21 KR
T21:29.019 21- = KU 47,XN,+21 KR
T21.8.778 21- = g KU 47,XN, +21 A b IR
T21:3.894 21- = A R AU 46,XN,1qh+ TEPE LA R LR
T21:3. 820 PARER N =N 46, XN W B R R
T21:3.319 21-= A KU 46,XN TERE L R R
T21:4.005 21- = R KU 46, XN TR R R
T21:10.017 21-= v AU E{EE R R SERf .
T21:19.078 PARER N =N i 46 K6 A5 A BT 12 7 ¢ 1R AT U
T21:21.125 PARER N =N T 46 46 25 B BR O IERE . 2 &5
T21.22. 541 21- =k KU 6 4 45 Ar W77 1 2o B e KAk O IR
T21:9. 296 21- =k KU E{ER U T KA AL A 2 ]
T21:14. 868 21- = KU i 2 K 7 KA AL A 4 ]

TEH]F Ry NOBPER Ak X 808 Y RS B RS W45 1A fe i S5 PR )

*2 18-Z @ E Rk B 5 & F K/ MR 5T RIEIRE T

NIPT Z fi NIPT ] i 27K/ T i A% TR 25 R
T18:10. 759 18- = i KU 47,XN,+18 A b TR
T18:22. 892 18- =k i WU 47,XN,+18 A - T iR
T18.15. 311 18- = f i AU 47,XN.+18 KR
T18:22. 662 18- = i RIS 47.XN,+18 KR
T18:5.193 18- =k iy KU EiEE R RS B BR OIS . B2 &5
T18:18.023 18- =k i WU E{EEA R R Bl BRmIE , B 455
T18.22.227 18- =k i WU B TR R C &5 ™

TEM R N Rk X ai# Y MRS B2 W 3R e 305 1 51

*x3 IB3-ZHEREREEF K/ B LZE SR IERME T

NIPT Z {& NIPT $] i K/ I A% RS, SR
T13:26.828 13- = 1A 1 XU 47 ,XN,+13 2 4T
T13:29.233 13- = e i RIS 47,XN.+13 LKL
T13:7.587 13- =% e U Ee R AT LTS L AE 2 ]
T13:22.212 13- =k i KU 0 4 o 5 B i R WY, B &5
T13:26. 741 13- Z e e UK 5 240 K A5 B R Z EWIE, &5
T13.10. 111 13- =k i U 24 765 R HHLIE L FE 4 [ 3y

EW R N Rk X aiE Y RS B2 W 3R e 305 1 )

I C T B AT S WSS L NIPT 45 AR 4
WA B B A P RS T R 6 12 2 B B

3

it

ARG 21 ] 21- =R TS R A 15 filE T



. 660 - BBREYHIEK 2019453 A% 16 %50

Lab Med Clin,March 2019, Vol. 16,No. 5

¥k SRRV RE B A R LWS T . 1 Bl BE G . 7 i 18- = {k
KU A A4 AT TS W, 25 SR A A A 4R 4
Wi 3 B2 IAA 2 B B Y Kk BUAS A R B G L
Wi . 1 FI3E NG . BAR iR LR I BE IR AN — & 21,
18, 13- = ARZEAAE 51 &, 4 SCHk 4l % B 21,1813~
SARRG LA N R R B A R LI E 2 5] N BE
HEUS L UL S 0 AR AE R S M AT A . 6 ] 13-= 4k
EXES R 3 BIUEAT P ETS W, Hoh g 2 5 R 2
Wiz AR & 1 GRS A L fH4a 7= A2 W i 42 13 47 2
%l B & A ILWIE . 56 R AR & . 4 1 21- =1k
o DRURS: B2 13 13- = 4k v JRURS: i BH M JR R AT g 5 - T
LR BUG JL DNA 4B 45 3¢, 4 TRk HCR il 4
A sh % RS BUAR BUR JL DNAL IR JL DNA ¥ JiF 4l iF
PLEn b PR S NIPT 19 Z (¥ A KF 3.4 —
YR B0 e e T BB SE G T TR R IR 22 51, 1
O Y R Ay B A AR REAL DR 22 . T AR s R R P
P B4 D DR 3R ] e AT B R 3 DR 41 b 5 DL s S L BRI
G #i A BRIk R A WUIR Z R — IR B B
FETE B Rl

3247 BlbRA = 5 bV 4 J6 21,18, 13- = {R{ A
P o U B2 5 7 68 B P A A G I 1 B R S R . TE
AR <35 B I AR 1A R R E R T A R e 2 b e
i 25 - Fr2 Wi =X AR WF 8 A 30, 920 2 I Ry
555 135 27 0 25 v XU B I 55 LR il NTPT Az Ul » i
it NIPT JA G0 7 i 12 W K B0 B 17 & B0, 1% 45 1l
TR O A P R R 22 NIPT 0 25 Pk
8 2 4 R 2 K R It ™ i I2 e B A B M B R
PEL R DR AR 5 B Z AR A TER =TI W
AL B AR TG A 77 i PR ARG A 1 G 0 L 355 2 O A %
(AT SR N R o (E S A S N I AN G
B ASE T AR AR B o Y AR SR AR 00 s T
BALE R 21- = ARG B AE 18-S AR 4 B AE 13- = 1K 45
B AE o TG % VRS R 2 L ) Ao A7 B G R 2 A S
H s FLXE A0 A AR TR R I AT A7 A M B 5 2R 10 i
B L DNA JK AR F 45 H 8 i, 2 B IG5
JE RO R P TR BLAT A 2 A A0 R O i L
Ui B DNA 771 §ifi 25 512 Wi 80 AR B ) 48 . R
P H AT AR & K- i SR BRI B R A 7 i
52 W UGS F Y E AR S WG LYt Ak R
AR (AP 21- =R ZE B4 (18- =R ZE A 1F L 13-=
REEBAE) o 1 I A B e o S B A 21,18, 13- =4k
DEINORR IR/ EER N NS R 773 I L = N SR ES S W
BHEE 225 (ACOG) | 3£ [ s 2% 1t 4% 2 5 Ik N 4] 2 2

ZACMG) FZ N HAWME L EFW, —BOH
L TG 61 i e PR A 00 A 00 g b 6 A BRI REAE A
— Pl A T, AR L LB T bR — e
PRAZIL I 7 3 AR AT LIAE D932 W J7 3 9 A 45 #b 72
Wt g O P B R A B R R L R L AR
A A A DRG0 e AR 4y oL A 22 BN 9z

2% ik

(1] Shgegd, XA 8, g, 4. o) DNA 6 £ AR X6 L
Y o A AR R R 1A 5 1 0 A RO [T 28 HE PR 2 R AR
2015,31(4) :235-239.

(2] 20k, 2k 58 4. % 22 v A 00 2 i 3 — TG 48 A i 45 8 IR 255
fERY Meta 23 M7 [T . o E 104 ik, 2016, 31(4) : 887-890.

[3] RmEE.ZIE, BB, 5. 2 W8 ILE K LG
W P AT L) ). A R S ol LA . 2016.33(3) - 75-76.

[4] TANEJA P A,PROSEN T L,DE FEO E,et al. Fetal ane-
uploidy screening with cell-free DNA in late gestation[ ] ].
J Matern Fetal Neonatal Med,2017,30(3) :338-342.

[5] HUDECOVA I,CHIU R W. Non-invasive prenatal diag-
nosis of thalassemias using maternal plasma cell free DNA
[J]. Best Pract Res Clin Obstet Gynaecol,2017,39(2):
63-73.

[6] SHAW S W,HSIAO C H,CHEN C Y,et al. Noninvasive

prenatal testing for whole fetal chromosomal aneuploi-

dies:a multicenter prospective cohort trial in Taiwan[]].
Fetal Diagn Ther,2014,35(1) :13-17.

(7] BB BRI . 45, 13,18 Jk 21- =R B AE I L7 Al
A B L gk i L) ] w4 A AR, 2017, 32.(17) .
4199-4202.

(8] #hmf. T4, FHIFW .55, 18- =R A 1E G L™ i /5 %
B BT B 5 BE 97 ,2015,21(1) : 17-19.

[9] XUfR¥. NIPT FIF F=Hi i L 4 (4 ) 4 A% 1A 0 25 1
R ML ] SC A7 B2 A, 2018, 34(11) : 814-816.

L10] fEIE 8 . A7 15 82 . 5805 05 - 5. 581 DNA 7= Bif 46 78 i L
Pt A R A5 A5 5 O 2 b i T LD DL A 38 B2 4 5 I
A ,2018,15(11) :1542-1548.

[117 52 BRES AT o B Jk XA I (3% 1 1A 7 FH B0 IR B 1) e () .
It PR A% 56 2 75, 2018, 36 (11) : 801-804.

[12] e N\RILFEER DAEMTETZERSDBAZE.
KA ER AT R THINEA Y I 22 13 404 i g L
7 25 DNA PR i 25 512 W TAF A9 @A LA/OL. (2016-
10-27) [2018-11-09 . http://www. nhfpc. gov. cn/fys/
s3581/201611/0e6fe5bacl664ebda8be28adOed68389.
shtml.

s # B 3. 2018-12-05 &8 A #1:2019-01-23)



