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Pedigree Analysis of Skeletal Dysplasia Caused by a Novel
Heterozygous Ser249Cys Variants*
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Abstract: Objective To analyze and investigate the mutation of FGFR3 gene in a possible family diagnosed by ultrasound with short limbs and fatal
osteopathy. Methods Fetal tissue and fetal parents' blood samples were collected for high-throughput sequencing, and Sanger sequencing
was used to verify the variation. The test results were analyzed using a variety of databases. Results There was FGFR3 ¢.746CG (p. Ser249Cys)
heterozygous missense mutation in the fetus, and the FGFR3 gene in both fetal parents was wild type. Both fetal and parental samples had
not been detected copy number variants over 100kb known to be clearly pathogenic. Conclusion FGFR3 c. 746CG (p. Ser249Cys) heterozygous
mutation in fetuses is a new mutation, which may be the cause of skeletal dysplasia. The detection of new gene variants has enriched the

pathogenesis of hereditary skeletal dysplasia.
Keywords: FGFR3; Skeletal Dysplasia; Malformation;Pedigree

&R BERE (skeletal dysplasia, SD)R—RFIESEEKE
EREERAERZRAEANS N RANGER, FJRBEERF
BRESH, HEHEERLH 5w, BRESEDHZ,
ITEEREELEEEUERNAANENAGRARHEEY, B
REREER NREI-HRERELRN, BIERERE
MMRESL, FEERSHER)IRCRFE)LRCY. RSN
BREAEREBRERREN, SHENTESTANSBTT YR
TUREERN ERBRRE, WERBT. BE. RISEEmES
SENSIRETHAL) LIRS, HKERATRE, mEEM
BENEEHREY,

1 #ENSA®
11 —HEH 2, 34%, BN, FRER, TIARKREERE
£, BENEERSE, TRE, RRBLEMNEN202F1181H,
FE—1NEBNRHCGIRY, ¥RMZ. ZHBENT=3.0mm, EK
fHE21-= RIS XL, FTOIDNAKTIMERPL, Z23E5KEMAER
BTRERER, B, $Ek, B)EHRE: OE~EE), £
EEGLMR BT RAE; RMAEHRE: TMEAETARAE, &M
BHMETRAE, NRESKIEH. 223+6F, HZHEAR, A
DUt —2 5t %, #HTEE,
AT KFRERER, DINLFESE, SURERERL. X
BRANFHBRERMR)L, THE-TREFISH.
FARERATENRERCIER R REHE(20230225001),
ZEPRANFHEENBRE .
12 5%
1.2.1 £XADNARE REZQSLXIVFMZ2mMLET
EDTA-K2u s A ERME R, RERTH) LAAALR20mgE Tk

(B5—1FE] = 8, &,

PBSE A&, FAZRENSANANZ(RENARAREE
PRATE, bR)ZE KiAH R WA FHRENDNA, FAQubIt®4.0
RATHERCUERERBRAT, EE)KQNDNARESAE,
A260/A2807£1.8~2.0Z [EARRITEXR, F-20°CREFERH.
1.2 2 BENRFSHIESH B200nghs) LB BEREA
DNA, REMEXEFERANZ(ZENAERARZERAE, EX)
WHEABEE, FANextSeq 550ARERNF N (RIEMAEER
BRAR, R FHTREAENHTEMNLIEFANF (20X
BEEEI%), RNEE2HEFAXIERIINNRSbpEER
BIFET F(SNVs)FI 2 FXIH50bp AN BN /TR 5K (InDels),
BRAANNOCNVE BEIR RS (REMAERARZER AR, tFR)
HITHIEAIE, £6B) I REBRNEL (ARLZEBRERE) &
8 (online mendelian inheritance in man, OMIM). IGKE
RA R R OEIEE (clinical genome resource, ClinGen).
NCBI ClinVarfiig . BEABEMT ZIMELHIERE (database
of genomic variants, DGV). DECIPHEREUREEE, AT
RILE, 2ZXEEFREFSERHAFF S (american college
of medical genetics and genomics, ACMG)EELF D EIRE
515/, WRNEEHITEURERIE,

1.2.3 SangerMFMIE HIESE SHRE R FGFRIERE (NM_000142.5)
ETSHBFRIEI3M”, 1ML LSRR BFGFRIERE C.746CG
=T 8, EA3I4¥: 5'-AAGTTTGGCAGCATC-3', RA3I4:

WX FHto

5'-TGTGCGTCACTGTACAC-3',

24 R
2.1 BB)LMBaR BIRERER Lha, Raks23+6/, 710g, MUARIE
N BaE, 34%, FEKR, BINKKEERE, BEMEEH

BEIM, TERRAME: HEMRERIT. E-mail: 80899693@qqg.com

(BRfEE] B#EB, 5, TERIN, TEHRRAB: FRidkn FEERARMA, E-mail: muyanchao@tmu.edu.cn



JOURNAL OF RARE AND UNCOMMON DISEASES, MAR.2025,Vol.32, No.3, Total N0.188

s AN
02X

%, MRIRE,
R ER L,
2.2 MW R (copy number variations sequencing, CNV-seq)
P ERN, BB LNFEERRN: seqlhgl9](1-22) X2,(XN) X 1; B4
RENFERN: seqlhgl9](1-22)X2,(XY)X1; BABFENFLER
71 seqlhglo](1-22, X)X2o B&)LRAAR BHAIGHIGNEIR GIE
JERE{ASL100kb ML E EXIPRHERINEREZ NHTR

X FHto

35%, TEREMR, HIALFRE

5, TR

W1 f& L5 e L EFFGFR3ZE Fc.

33t i

FGFR3ZRTEU T AZREE4p16.3X1 793 293-1 808 8675
H, £K156kb, HIOMIMNEFMISIAETF, ZEEGBRLT 4
AL KEFSEREN— R, EEERFIIERAZ MR
I BB RS, FGFRE R RITEASEM AR L)
R, FGFRIZAEE— M AIINKIE. =M hEikE ALt
H, — M EUKEBHEN— MR RRER YA AR. %S
AABRIMNB D SR AT LR E KR FAREER, BEI—R5 T
52, BREMELATNNY. X MEHNRIER AL BRI
MR AAREKYE, TEREHEN RN RIER,

FGFRIEAZNRTSHEBEEBREBLLETR, X
BEMRBEOANZLLEN, SEHEBEAMERE, KF
NP AT, Ba)LNFGFR3 c.7T46CGHRETF, HERXBZMAN
BFAER, HARILEFEATR, UESTHRANZMST
SRSRABEAREESRS, BAHKIEEETH,

CA-2

FGFRIZEFARTEZSHERBAHRERELRK, ISBUNBE R

BA%£(achondroplasina, OMIN:100800). Zfh4XBEA L
(hypochondroplasia, OMIN:146000). MuenkeZR&1E(Muenke
syndrome, OMIN:602849). mEMRBABEFEH LB IREM
EHiZ % (SADDAN, OMIN:616482). BttBAEFR 1 &
(thanatophoric dysplasia, type I, OMIN:187600). H3titE %
BAR2 I8 (thanatophoric dysplasia, typell, OMIN:187601),
KRR PRGIEAEFT RS L™ ERE/ ), ZERBEMLE
FROJEE, AR TARE, EASHETRRE, DMRESK
M. ERMNLIMAL)LFGFR3 c.746CGHRERT, LUFEHH St
HIEFGFR3 c.746CCRESAIMA BRARBE X, BEKNLERYT
B BREAIRNA B RIVEERELIER. BREXNE, ZHIERE
RAPHRLER, ZHALRAESZIRAPELHONEIAREN
TR, ZEREXNEEEEABARERNEED, LER
THEZRFGNNEREHENRE. HEREALHNKRGIEERN
BRTEEBRAEAR. RUURTIRE. BERESHESEIER
DN LANKITRGR. BeiFFE4E. BRI, ERTASE. A
BXT. NEREZLEERAERE, FEERRAK. BFZ
FE. B, BRI, BIRHSAMLERE. SHAE
FLRIMIANBRTERLERE, EEETAERT. RITRH.
BB, SHRESARMBLZANLERE"". MuenkeSs
TEEEZNRZINNEAERENRAERABERENRIN, WE
KB, B 7 B, BWAME. SRERH. TRER,
SHABRE. KB, RRRE. FENRESHMER. &k

23 £INEFANFLITERSSangerMIFRIE i) L2NETFA
KNSR FGFRIEFEC.746CCRERE; IRBLINETFHNILE
RERFGFRIEFEC.7460I R NEFAERY, SangerMF3aiE LA 4553 (&
1). B8)IEFRIFGFRIERC.7T46CCHFALT R, FFEEFERT,

2.4 FGFR3ZHECc.T46CCERMNAMBELMNEM FGFRIE
C.T46CCERSHRILEL24ISRERBLIRT RN FNIIR
(p.Ser249Cys), RETHEXRE,

T46CGAL & Sanger il JF 45 &,

B s, PERELABRLHE B REMNBHE R RN
S L BREERIREITREE, BEGFEAERE. 2ELB
RE. B, IRHMER. BIKILE. BRAE. BB, EIET
REEE", RANBRERLBETRNEEXBE. REE
BHER, 2EABRE. WRIERS, DHRM. LBX 7L
WS aEEERE ",

AFRZ AL LBIFGFR3 C.746CCER, SARKREUAFIIR, i
TEHRIRR By — LA EERAIEHERE R L HIHRAH
AaE, REEERRSHREEBREATRS B S HRARZERE
EMRFENERRY, ARRFHTERRBEDN, TEH
BERIMEENSERSHARN SR RAEENE L ERE TN,

2R, DFREFVVRAREFHISHPNEEEEE
BY, SARPRAZALIMFGFRI c.746CGH AT R, ZTR5%
MEEMESREEREE, EXEREESAEREETE B
BHARMBZLERYE, SAMRIRAEER. BFRE
HRAMZUKE, MEFEFRLBRZGII)LRFEHIEAD FH
s, BRANND FIEFAREEF AIZLERHFHIIAR,

BEH

(#r—, e, B/t R )R FRE BT UFEARD LN RERLE ¥
A [T]. B R A B 20 3, 2022, 30 (12) : 2835-2839.

RIE&H, WRUE, RIRYE, 5. AR AU K H A R R R OGRUNK IR 2 2047 K 7= B
B [J]. AL E L 20 7, 2019, 36 (12): 1179-1182.

(31 ML 88, 18 3, E1E, 5. 220 B I DR300 B I 2R AP R0 B AT (9. o e g i
R Ze 3, 2022, 38 (7): 595-600.

(4] B &, Bdedt, 500 . A K B0 AL E450E (SMA) 8 2 i 1 7 A 4 TG A0 A 4 7 A K
HEA B GEF T H ). FORMAE, 2023,30(8): 11-12, 16.

[5]Tomlinson DC,Hurst CD,Knowles MA.Knockdown by shRNA identifies S249C
mutant FGFR3 as a potential therapeutic target in bladder cancer[J].
Oncogene, 2007, 26 (40) : 5889-5899.

[6]Mohan P,Lemoine J,Trotter C,et al.Clinical experience with non-invasive
prenatal screening for single-gene disorders[J].Ultrasound Obstet
Gynecol, 2022, 59 (1): 33-39.

[71A1-Hamed MH,Kurdi W,Khan R,et al.Prenatal exome sequencing and
chromosomal microarray analysis in fetal structural anomalies in a highly
consanguineous population reveals a propensity of ciliopathy genes causing
multisystem phenotypes[J].Hum Genet, 2022, 141(1): 101-126.

[81Peng Y,Yang S,Huang X,et al.Whole Exome sequencing analysis in fetal
skeletal dysplasia detected by ultrasonography:an analysis of 38 cases[J].
Front Genet, 2021, 12: 728544.

13, X, FAE %, §. X THREXEFA2EHNVE. Z2¥HEERLEFE
HYEI BRI Y B SR 0], P EAFE ¥, 2023, 26 (10): 1164-1171.

[10] 45, Schimke %7 — & &K & & B 14| [J]. F DA 47k, 2022, 29 (10): 6-8.

N Emy, RAE RELFLLHHEHELLE 2 FRDT AV FE LA LA %
=, 2022, 37(8): 588-595.

[12]§ri§ﬁ%. BB THUNFEAREFBRARLE FH BT RN AME D] ARFE
LK, 2022,

(3] RETE. NG MR KA M 0 45 LRI U], Y F 4R, 2023,58 (D) 1-4.

(WFsHEHEA: 2023-09-10)  (BRxd4wiE: IEN1E)



