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NFIX gene mutation causes Marshall-Smith syndrome in a pair of identical twins
and literature review
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University, Changsha 410008, China (Peng J, Email: pengjing4346@163.com)

Abstract: This article reports on the clinical and genetic characteristics of monozygotic twins with Marshall-Smith
syndrome (MRSHSS) due to a mutation in the NFIX gene, along with a review of related literature. Both patients
presented with global developmental delays, a prominent forehead, shallow eye sockets, and pectus excavatum. Genetic
testing revealed a heterozygous splicing site mutation ¢.697+1G>A in both children, with parents showing wild-type at
this locus. According to the guidelines of the American College of Medical Genetics and Genomics, this mutation is
considered likely pathogenic and has not been previously reported in the literature. A review of the literature identified
32 MRSHSS patients with splicing/frameshift mutations. Accelerated bone maturation and moderate to severe global
developmental delay/intellectual disability are the primary clinical manifestations of patients with MRSHSS. Genetic
testing results are crucial for the diagnosis of this condition.
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S, I PR BE A= X MRSHSS ATAIR.
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1.1 &GI8
SEUFE AR 3N A, WhkEEE 448,
HE O H AR, BIL4FRT M A BTEG, Y4
MRS A, 9 AIREEFRA, 1 W aemhae, 1%
S HkREME, 24 40 “E &, ", 9 HAHr
BILTCH R R 8 s, R I A 21
AR, JEfESh, AEEIRER, RFsdk
INEE VTR MR AR B MR JS A A, BEREAE1~21K,
FTACAVEH (0125 ¢, B H2W) YUK &R
57, AR BILEIE Ak ZERER T £,
BR3~4W, REEXFE, Afrrgs. SEILS
WAVERTT, RBEEE XL, IEEHER, NE
Uiid. BILRSE 2GS 377, ik 367, HiEr-
WA, BURZ /AN OB RESCERRESE ), AR
2.5 kg, TINHAERTE BIERCE, Apgar PEAM AN
BAE LA b 5 st . SO s L AR LI 98 s
DL AT BT Tyt sk, 88 e b s B A= LR
EBEIRYT, BARATE. ARG RS . SkH 51
em (+1~+2 SD), B E 1003 em (=1~0 SD), A
145 kg (=2~-1SD). #h&IEHE, BEVTHE4, A4l
S, MREmENE, LIEAMNE, T, mrhik
BAR AN E o TFBa, OBl R WS H . DU
WIIIER , WUk REAE, JeIufeil, AR e
H,OWHEAERS . KiEE . SRR W,
RESRiAf, JERE5NE, A —FRONAURAGIHME, H
PRI

SR MAHSCHT Bk A . BJLI., PR, EE L
e . Mgt 2L, Ees . WiEsEen . |
ARIRTDRE R A A UL B 5 . RS S Hh =
fi 0.89 mmol/L. (Z#{H: <1.70 mmol/L), L AH[H
£ 6.61 mmol/L. (ZH{H: <5.81 mmol/L), %
B 2 11 JH [ B 1.88 mol/L (Z#1{H : 1.04~1.55
mmol/L), K% NG HIHEEE4.63 mmol/L. (&%
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FEUEF MM N 4% 3 AL, A REEHE
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1R AN RGN B GO R WL, R
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48 3] 32 5] NFIX 5 AR 53 7 30 MRSHSS (85 15
B HIGIRTORIL R 1,
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(18/19) . KB AR EHE (17/19) . & &0 [Hl 45
(16/19) . 2= W W9 5 & g (15/19) . &+
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SIAE A G 10 d A1 17 d PRPE WG 3E 3R 0T . 83%
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FPONA G0 Alu JFFIAE Ry B8 Stz JAE 1~ R e € 1A oY
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S il1137 ¥ S

MRSHSS U AAAEE 3 AN, Bis s
TR A—8, BEEme, mmAa, REE
NFIXTEH #0056 % . Aggarwal 55 ' P& hL
PINHE TR S T Fe il - E R R R A o, A
H Rif A WL NFIX 75 5 fr 5 MRSHSS ) LA 7EE 3
Ml . BRI AT ERENEEEEEG/
BT, 5 NFIX @ R Ao ge 8 ik Kk & 4
R—F . MTE NFIX @R R 2 i kiR & &
A 4 AL FE MRSHSS & L 4 36 4k sl (% & 3.
MRSHSS 5 & (1926 1 5 NFIX & PR B/ B s AR
1, FBH MRSHSS A A8l i NFIX D) RE T2 % 800
I PRI X S MRSHSS £ L ™ I AORE,, HTEH
A B HS AE JEAS H BR AR B BT T 1
XARE R ZF R RYIER, WNTES . 55
LR ERERE . SREBT AR FEWA
PERTG 2 o A4S NFIX b /0y B UL S 320 7 3 119 il &
BAR, HHEATEA SCHRE MRSHSS £ L7

R T S E B, BTk LATS R O T i
REH,

ABHFSEHGE ARG 8 LS MRSHSS AT 2
MAPE2EERRE., @Hk. RIEX., Ha
T BB, mhEAEE AR KA E N ER
[RGB a T I = = e el [E1 == S A
e B R SR R R, IR AL
WUSK A . W J) 3240 5 o SR, ARG BT
TE 1) B LAFAE 0 575 S E AL 2 B A HRGE 1Y
RN [ B XU i BB L5 T TR — A8 5 (NFIX:
c.697+1G>A), WHAKEWKG, BERBEHEEEEAS
—, MIHME3) . EF R B RIUEERL, feul
AT PR IR T H B 38 . A, SEiEF AR R
BIEAT N, MOH AR B W S R H A e B
X 0] BE 5 e E BT AR LI 04 i 48 458 s A K
SR, NFIX 5878 J& 15 23 R BUMRSHSS /& )L 5% 3
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W, AT BT 0 UG BB LA R, X
Al SR A NFIXZS 5057 45 ¢.697+1G>A i1 T
45 NET, S H TR Y A ST N i A S 0
Ko BTz S AN I R RGE, 2
WA IIN . ARTFRHGE I 2 01 B LFEETF
e SR . NS AESRE, N R U R R
WL . B R B IGO0 e W i, FEAR N
PR BT AT R A . BARIZOBUI R R R
IR PRI HE O E S IO L, R RATH 75 Ak 2 Bt U
FIREE

MRSHSS B2 Wl il I KRR . AR A A DA
Ke NFIX (0 358 DRG0 Sk a2 i o kb, WS
Weaver 255 1E . Sotos ZES1E . Malan 3G HE T4
S, Weaver Zi S ik &—28 h EZH2 FL R T RE g A%
SRR R R, DURRR A . KR
Bkt B REET . B B KR R SR
B Sotos AR MR — S FEA K EZEAAE, LA
FSLBGIE | FRERTHIZS . B B2 A DL RAS [R) R B2 1
KEIRERNEERM, EZH NSDIFEH AT 5|
. Malan ZEGAESE— 28 B NFIX B R AR S 2 30
(1) Sotos ZE G AEAE A H YL BRI AL e, DA SCRIAE
R Jg 1 H BTEE X MRSHSS i JC s SR
J7, EBLIXEZFHRIT M E, DL AT A
JHER S B ERLA I A B IER n] R
IR N PR R xRy L, RFGTS0E
SCRFRHA S REEIRYT

ZE L, ASHIEGY T HGE Y R BB RG UL
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