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Abstract: [ Objective] To describe a case of a rare, novel mutation causing recurrent chorioamniotic membrane separation in a
Chinese family with combined next—generation sequencing (NGS) and Sanger sequencing. [Methods] For the affected fetus, poten-
tial mutation were detected by the conbinedcombined next—generation sequencing (NGS) and Sanger sequencing. And the prenatal
diagnosis were identified by Sanger sequencing. [Results] A frameshifting mutation ¢.1389_1390delAG (inherited from mother) , and
a missense mutationc. 1006 G > C (inherited from mother) have been identified in the affected fetus (the second pregnancy). The pre-
natal diagnosis of the third fetus turns out to be a carrier, the mutation was inherited from father. [ Conclusions] We describe a novel
mutation in gene ZMPSTE24 | which was considered with mandibuloacral dysplasia with type B, and that may be the cousecourse-
causing of recurrent chorioamniotic membrane separation. This rare mutation constitutes an additional heterogeneous defect causing
chorioamniotic membrane separation. And the conbinedcombined next—generation sequencing (NGS) and Sanger sequencing allows
high resolution characterization of novel mutions that are not readily detected by present methods.
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Fig. 2 The array comparative genomic hybridization of umbilical cord blood
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Fig.3 Sanger sequencing of the ZMPSTE24 gene (c.1006G>C)
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Fig.4 Sanger sequencing of the ZMPSTE24 gene (c.1389_1390delAG )

A.Spinal , B.Orbits, C.Up lip, D.Heart

5 FIRBERG, KARE

Fig.5 The 3rd fetus normal ultrasound imaging



%531 FIZE A5 18 FH AR T H AR 7= T2 W ZMPSTE24 JE R 28748 457

FEA I EE T ER, IR EE LK, OMIM
Swissvar , HGMD , T A\ £ 48 2 K AN Hb 80 48 & 6 id
3, o &K PR 2248, Mutation Taster 71 il 24 7] HE
FHETE, P = 0.99; ¢.1006G > C(E336Q) % 725 S 5
B 336 o7 2 B R A Z T IV 5 e 48 IR, AH SCEL
5 P22 A K A DG SCHRH3E , SIFT | Ployphen—2 31 {4
T A Rl REBORE, P =099, LI IER S5 EIEH:
BRI PR LR A K
2.3 SangerillfF K IGiELE R

55 2 JIG I 1. Sanger I 7 #f 1 ZMPSTE24 J
S 10 R A THERS A8 (¢.1389 % ¢.1390
B AG) , LA AE ZMPSTE24 B[R4 8 NMINE T &
A T RS X RAE (. 1006G>C) . HiH1e.1389_1390del AG
(E464Efs57 ) 2728 K I TRk, ¢.1006G>C.(E336Q )
RAFNIRTALE, MW E AW (K3.4),
24 Fo-BRAELEEZEBESTMELEERE
553

O i % € A AR H A3 B, G AT 3] 43 A 1
R ILFFH
25 FE=RRAELEML SangerFLER

55 3 G G LGN E 41 i DNA #6101 5] ZMPSTE24
FHH ¢.1006G>C(E336Q ) 7% A 28748 , Kl 45 5 5 4L
FAE, RABTEZ R R PG SR e
ZiA R @ i AL R Ja e g PR R R L, I [l 24
Hi = e r A, ZE A JC R, TG 75 B LR O
FER S5 (F5), 20164F 12 A 2 H & A ™=
— BB W AR 3.5 kg, Agpar PE419-10-10,

3 9 #

WL 14 JAHT R TIRAMA R M AETE , BB S
SRR BEA V532, BEE 2 S BB N, ISR
B /NIEIH R R 14 R BB IS IR
GRS o A AEAE 16 JJ5 W Z [aAT5 A BE 52 42 K
BRI 52 3 BIR A, BV AT 32 Wi B 4% 6 8 = JE 4
B (chorioamniotic membrane separation, CMS) , B
PG A ] R A B R R S GBI Z A A B, CMS
RARHLE A W ATE R A UL K R
58 A RSMA R | BHA% 2% B B85 = B B 2 CMS
M FBRZR . MR R AT 43R J5 R CMS 5 4k
RAE CMS, J5 35 28 5 T4 AN R 43 = i s
FRIAR R ILE W Eie JLTFARESE . AR
CMS &5 5 24 1/187~1/4333, 4k & T 2 5t Jis 2

AJG CMS KW 354 10% , i )LHOEAR S 19.6% 7
S RN A NI B /15 o S et o i i g

Ji & CMS R Z 808 8L R 58 Ve B I
WE5E 4o eg . DA B IR 4 21 5 S 34 MR 2
RH M, FR o P 58 4Pl CMS 5 iR JL B Ik
LE4R LU A C, Stoler % BL— i CMS Jift LA
A 2 M A Ehlers—Danlos ZE-G1F , IR 8 & YL (44K
AR AL B , H AR AL A 50 IV B R AR
A, FETTZ 00 E R I BE . Kim 418 1 —17
R PR I PR ¥ 7E 28 v B R R B2 4 CMS
R 1], - IR 30 BB A R TR B, — iy e 5,
PRSI 38 AL 95 , H R HIL R o S I A 1
RS, 5 S AT AE A M D RE S, B 55 2
Mol RS . M T WA R 5 4 CMS |
GILTE B2 IR KR FIRSE T ES5F 112
a2 i LB BRIG A o A R 2R 98 4 M CMS
56 L% 1A S B4 M IR JE A O, Ulm > AIE 5
60 1417 14 ~ 18 JEl A 75 & L CMS 22101, K I 46%
G g AR SR, 52% 70 5 SR R A rh R B
HABZEMETIE . R & CMS KEBIE AR, &
It 2 R S g (o A S i )L nl 3 3 7 B2 i
12,5 I Bk e 2540 H SV iR L, BRAM I8 6 5
TRERRENT , B IF KK OCTT ER KBS LA
LR A LBE T2 5 e o 28 BRIk, BT A&
PE CMS 1995 A -5 A S AL 19 A 58 4 B, T RE S
0 LG (0 1A S A O, T R A B PR 8 A 1 9%
o PREEECR T, A i R 258 v e e
R IPT R AR DA o I DR TP 8 R )
BRI, 5w FEOR RIEYRES Ry, H i JCA 2L
MRS I . BT LD B AT, SA R R B2
KB BN AT RIS W A R L (R %
BAGM At B A e ) G A A 5 o G B AR DL S, G
HJR B R M JRUR A B 23 CMIS 5 Tk sl Y
FeA G B — 20 (0 3 T AL AR, 4 b i ¥
M, LIRS Hoim A, S kgL &,

VT AR, NGS BEAAY i 204 R oo A1 7
T BRI T . A 2005 4 TF 4R ,NGS
AT IRV im0, B IR 55 M AN IR B AT T
BB )2 B o NGS 7EHL PR 5 A8 95 1)
WFFE b R FEAE BEORRAERT, RORHHE S 1% Bk
PRI A2 258 SRR 1Y) 2 st A 2 5

4 A &g F 41 JF (whole exome sequencing,
WES) s LA 2835 PH 40 b 48 1 B2 2 B4 7 91 (coding



458 AR AR (B2 R D 5384

sequence) A H 5 1955 —ACI PR, 4B T4
(exome ) 75 Y HIAS BN RS FE R 1%
{H7EE & B AL R AL 0% |, 85 % B U
AR T AN X, AL 2 AP )T R
I 54 AR B AR 4 BE R4 A - X DNA #lf
PRI 5 5 A 7 v 38 0 ) R A A B
A1 50 P B X6 8 2 5 R SR A DG 1Y G i S 4]
REAN R - 4 B A 2 P 1 R o B0 28 72 1%
B AT LA B LT A 5 AR

I M\ 2009 44> S 5 4 2R I 2 AR TF JE LA
K, I AL TR A o A R 35t A% A 1 B
PR 201248, SE R BE 2 3t A5 2 AL DY 4
S BE R R A R R 2H AP S D S R SR R
TULT 4R 1 26, B I A B O S 5t
LR SEHN, HHRAATTS B A4
LEAAE 55 BB M R SR BB S X i B
T AL SR S 5 =, A H R OE T s 1)
Ao A AT LER 43 fif B R 1 i R R, {2 AT AN e
FPT S b, Fhy — i DR o AR B A 5 X R 3 4 T YR
GEUR , Y975 28 v s ) A 0 D e Pk | R 01 CMS
1], PR AT U 5 4R i L i R A — 3, 1y
J IR MR S CMS KR IR L2 A mEE . 4
Ik Y AR IR 53 B B AR 50 A DU AR HE R 5 5 g
WERL TN RAC Y EMNS , S80I R K
PEER 73 CMS IR TS AN B . 45546 m S A ]
F5 L, B BIIE A 1R 26 440 PN 76 R R 3
RSB JE A 5 3 IR 22 A P RS B

Sk

[1] Wu D, Ball RH. The maternal side of maternal—fetal
surgery [ J]. Clin Perinatol, 2009, 36(2): 247-253.

[2] Ulm B, Ulm MR, Bernaschek G. Un fused amnion and
chorion after 14 weeks of gestation: associated fetal
structural and chromosomal abnormalities [J]. Ultra-
sound Obstet Gynecol, 1999, 13(6): 392-395.

[3] Stoler JM, Bromley B, Castro MA, et al. Separation of

amniotic membranes after amniocentesis in an individu-

[4]

[9]

[10]

[11]

[12]

al with the classic form of EDS and haploinsufficiency
for COL5A1 expression [J]. Am J Med Genet, 2001,
101(2): 174-177.
Kim YN, Jeong DH, Jeong SJ, et al. Complete chorio-
amniotic membrane separation with fetal restrictive der-
mopathy in two consecutive pregnancies [J]. Prenat Di-
agn, 2007, 27(4): 352-355.
Mullerova Z, Muller T, Krivankova K, et al. [ Molecu-
lar mechanisms of carcinogenesis of epithelial ovarian
cancers | [J]. Klin Onkol, 2016, 29 (Supplementum
4): 46-53.
Goh G, Choi M. Application of whole exome sequenc-
ing to identify disease—causing variants in inherited hu-
man diseases [J]. Genomics Inform, 2012, 10 (4) :
214-219.
Sydorak RM, Hirose S, Sandberg PL, et al. Chorioam-
niotic membrane separation following fetal surgery [J].
J Perinatol, 2002, 22(5): 407-410.
Tanabe Y, Ichikawa H, Kohno T, et al. Comprehen-
sive screening of target molecules by next—generation se-
quencing in patients with malignant solid tumors: guid-
ing entry into phase 1 clinical trials [J]. Mol Cancer,
2016, 15(1): 73-78.
Marafie MJ, Dashti M, Al-Mulla F. Identification of a
rare germline NBN gene mutation by whole exome se-
quencing in a lung—cancer survivor from a large family
with various types of cancer [J]. Fam Cancer, 2016, 11
(2):53-58.
Farlow JI., Robak LA, Hetrick K, et al. Whole—exome
sequencing in familial parkinson disease [J]. JAMA
Neurol, 2016, 73(1): 68-75.
Sapkota S, Horiguchi K, Tosaka M, et al. Whole—
exome sequencing study of thyrotropin— secreting pitu-
itary adenomas [J]. J Clin Endocrinol Metab, 2016, 2
(5):22-26.
Kwak S H, Jung C H, Ahn CH, et al. Clinical whole
exome sequencing in early onset diabetes patients [J].
Diabetes Res Clin Pract, 2016, 12(12): 71-77.

(m# R X))



