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Abstract

Objective: To report a geleophysic dysplasia type 2 (GD2) caused by FBN1 gene mutation, provide
the clinical features of early diagnosis in patients with GD. Method Analysis was performed on clinical
manifestation, imageological examination and parental Sanger test of a patient carrying novel muta-
tion of FBN1, and literatures about clinical features of GD. Results: A 10-year-and-11-month-old boy
referred to the growth and development clinic for short stature. Major clinical manifestations are
short stature, special face, heart valvular disease, digits joint stiffness and skeletal dysplasia. A
pair of novel heterozygous mutation of FBN1 was found by gene sequencing. Nucleotide change is
¢.5284G>A and amino acid change is p.G1762S (Gly to Ser). Databases were searched including
Pubmed Database, Wan Fang Database, CNKI Database, OMIM Database from database-building
time to December 1, 2017 by the use of key words “geleophysic dysplasia” and “FBN1”". A total of
23 articles were retrieved and 6 English articles (32 cases) were screened out, including three fa-
milial cases. Conclusion: Geleophysic dysplasia (GD) is a rare skeletal disorder, which is liable to
cause delayed diagnose and misdiagnosis. Careful examination is recommended for patients with
heterogeneity short stature, short hand and feet, special face, heart valvular disease and joint
stiffness. We should provide multidisciplinary monitoring to GD patients, like ultrasonic cardio-
gram, abdominal ultrasound, pulmonary function and so on.
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H . #4515 FBN1E 34 2B FrE i Geleophysick B A R 2E!(GD2), HiTGDIERZHEHRF =, NGD
BILWEHRIL. BHHOHRMKE. Fik: RERJLUBRIERE., SREME. BRNFPER, ¥
XfFBN1E:H R FE M GDRBIREAT XRE . 55 : ABEILE, 105118, H “SHBEN ¥,
FERIASHED . FHREA. OERER. FEATEEAETRREAR. BEREEZEENRFR
BIFBN1Z AR E R, BHBRKE NC5284G>A, FEMYE Np.Gly1762Ser. KrZEPubmedHIEE .
AABRE. FEMMN. OMIMEIEE, KMRNFRMNBEZ2017F125, HERB23FOR, HPiFk
H 6 PSR IEFR 324 HFBN1ZE N S B GDRBIIRE, 54166 HEH336] . MEmirmE-.
RREL, SWIRRITREV T T CRSER . £518: GDERKZEN, RBRENFLE, FMBNEGHETF
MR, OREIRBR KT BN, MR EEHGDIT R, BHIGDEN BILRKEIE R R .
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1. 5|8

o R EA R —HUL S M/ BT ST, R A0 B e T 55 0 3 BRI (R0
[1]o 2015 SFAEIT BB 7 2K, B R B A RALHE 10 Figcis, Hrh FBNI BRI B F 501
P Geleophysic & & AN R (GD). Acromicric & & /N K (AD). Weill-Marchesani & fiE(WMS) [2]. R
XECPIRIESNSURAE AR, (AR MBi A AR A R . GD ARA M OIERIBHRAS . IR IIREA 4
JHF R KL 254 FHASET IR AT g AD F5A IR S WM, WMS AR IR BAL. E P BEFIERIR 4
RIARZE(1]. GD #2& HH Vanace 55[3]T 1960 “F 5 X%, Spranger J %6[4] 1971 -4t %4 GD. GD A
FH ADMTSL2 (MIM 231050)F1 FBN1 (MIM 614185)#fi 3 K 5848 S50, 46 K2 % GD tH ADMTSL2 4%
53, ¥NGDI1 M. Le Goff Z[5] 2011 “E & ¥4zt FBN1 K25 S5 GD ¥ A GD2 . GD2 U454 1y
O U S 75 25 308 AR DR, AT RE R R R PE O IUIE K . O BETEIR A . A SCHRE KRR X 1 45
FBN1 %[ ¢.5284G>A {7 i RAL UK GD &5, JFdFAT MRS, B S M ImREE X GD2 AL
AZa AT, ARIT4E 8 L AR A7 R 3 & .

2. EMEHE
2.1, —RRER
R SR ROLR R AR . BILS, R 2MRH 2%, EHAR L E3 A, BRI
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7=, HAEGKMBAREARTE, HAERL™E. B8, BEERMLMERIEARE, &R 2 R
Vil . BLH AR RIAE KGNS, 2 S RIVEA e RS, R TAMRFFINAIT. 10 % 11
HABE “HM/N" T 2017 47 A 21 HFRBRAEKKENSHEZ, HERET, ThEme, 831Kk
BEAR AT . AR S 168 ecm, BESEEY S 155 em, &R & IEH (AAEEIEATE). BB NI SREE S,
TF R AL 5, G TERAI s o I RAAAE L 1

RFEAS A : B 112.4 cm (=5.01SD) (132.1~158.9 cm), A 26.2 kg (—1.83SD) (25.64~57.58kg) [6],
AL 69.3 cm (—2.06SD) (69.6~84.4cm) [7], BMI 20.74 kg/m* (+1.15SD) (13.73~24.17 kg/m®) [8]; Bk i 2% :
TERLH . S, SRt Ak, WFEEM. FHRE. BRSO EGCN R HEEs0) . PR AKE 5
J IR SRR R AE s B KB IR OBEA ), TS, GLHT X A] E M I W ds Ak, I
AR W H, HURBRRAT LM R . —feseie i A B I): TT3 2.22 nmol/L. FT 5.93 pmol/L. TT4 123
nmol. FT4 17.3 pmol/L. TSH 2.6249 mIU/L. IGF-1: 150 ng/ml. GH izZ#i 1.8 ng/mL, i&3)5 5.89 ng/mL.
FRRT B (EAGEE) 38 R W] 2 5

WA 1) A OBE: B A (B BRI 2) BRGSO L R
3) 2017 F7 H 6 HEFIEAMBEEF: BEE 85 %, WiE THIRFH 2525, B WHRAEAR. ¥
HIEAARN: 25 2 B 2 AR MR S2 56 5 8 A AR IR . 2013 42 7 B 18 H(EE#: 6 % 11
AVEFIECBE . B 5.5 %, Ha TEbrER 1.4 2. 4) BT X LIEMAL A AT WLk AR
HRREAR, D SCE R R W% .

B IR 2 “HRERKEAE” , EREILE KA ER, KERLISEEANE LA,
FA AR J7 v 8 )L AT AL R o5 B A, IR45 4 Sanger WP 36 IE « 8 RIN P K 36 UE 45 SR (L35 1 A A
2), LK FBN1 GBAERAR, BJLACBEARRT i . AR L R 7 51 AR 12 W Brflya 9], % RARAL
T GD2 B FEEIRARNL 42 SAME T X3 H oy SR IE I BURERAE, #uzlkirl GD2 AL,

Figure 1. Clinical characteristics of the patient. (A, B): short stature and shortened long tubular bone; C: short hand and joint
contracture; D: increased lumbar lordosis; (E, F): delayed bone age in 2013 and 2017; G: X-ray film of pelvis and femur

1. BJLIGFRIFIEE. (A. B): BEMMKEETE; C: BF. IXTESE; D: E#aNMIEM; E. F): 2013 &£
2017 FERIPEER; G: BERRBEM X &
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Table 1. Gene sequencing results
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Figure 2. Amionoacid change and Sanger validation results

E 2. BILEEBMT K Sanger WIELER

22. /&

PL “geleophysic dysplasia” «  “geleophysic K AR ” LA “FBN1” AR, DAl REES
2017 4F 12 A 1 HAT Pubmed F4E P2« T3 77 50 . CNKI £ FE . OMIM $df . FLRE &R H 23 F ot
SCOCHR, TR H L 6 RS T SCSCHRHRE 32 AN B FBNT A S 2K GD [5] [10] [11][12][13] [14],
HE R 8 NG, EA 24 AN, A 3 AFIGEMERGE, HAPH 13 GIE AR BT R . 33 ARG
B N GD RFAEVE AR A5 WL 2, 14 914 VRAR 1) B0ORk TR A2 B B e T AR I tH AR 1 W36 3.

3. itig

GD 2F WA HEER 2 R EHMEEAR, WKEZEEI N G/ EFEN. X352
PR R BRI R TSR AE AL OO RO AE . BRI K, PRI DA 2SS 28 B AR 1], H AT LABUR 2 FA )
- AWAL, GD1 H ADMTSL2 RAFG|#L AR MEE ML, GD2 B FBN1 RAZ 5[ A R RS E, PHTEIRIREE
HEE AR LB X B %A AR R R ARTE, GD1 HE AR R 25% IR BN B, 50%
HINLE BN TG R R BLHERT ¥, 25% ML o IEH N BLAE#E T . GD2 Wi BT — A Bl
TAR 50%MIHLR N B, WRRQETENES GD2, WAV RER N R A 1%~2%I1 7] fE
PEEE GD2 [15].

GD2 #Upi LK FBN1 E47T 15q21.1, 4K > 600 kb, H: cDNA KEEZ14 10 kb, 055 65 Nfidah i
T, GRYJRELT 4R A 1 (Fibrillin-1). Fibrillin-1 34008 6 ANgitaiel, Hh R EEMIRAO 47 M EREK
[Rl 74 45 )3k (EGF-like-domain), Z&5 M S 6 MMM RBRIRIE, TEA 3 X s, 47 Nesifyih
B3 NREERT BT, eSS EMONE S & -8 F AR KR 1 45 M 38(cbEGF-like-domain), {4
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Table 2. FBNI1 gene changes and clinical manifestations of 33 GD2 patients

%< 2.33 5 FBN1 EFE T REFEM KT RS
15115 W L] BHREE & ERGE EFEN OERERA PR IEEAE R
45 109 1124cm (-5.01SD) ¢.5284G>A  p.Glyl762Ser T + ] ]
1 90 WIT-  80cm(<—6SD)  c.5087A>G  p.Tyrl696Cys  + + + ]
215] 18 112em(<-6SD)  c.5096A>G  p.Tyrl699Cys  + + + +
305] 12 106 cm (<~6SD)  c.5284G>A  p.Glyl762Ser T ) ] +
415] 21 116 cm (<=6SD)  c.5096A>G  p.Tyrl699Cys  + + ] ]
5[5] 8 103.5cm (—4SD)  c5284GA  p.Glyl762Ser  + ; ] ]
615] 57 97cm(-4SD)  ¢.5284G>A  p.Glyl762Ser  + ; + ]
7(5] 3 WFT-  T5em(-5SD)  cS087A>G  p.Tyrl696Cys  + ; + ]
8 5] 45 85cm (—4SD)  c.S096A>G  p.Tyrl699Cys  + + + +
9[S] 4 LIT  60cm(<—6SD)  cSIITG>A  pCysl706Tyr  + + + ;
10 [5] 14 133cm (-3.58D)  c5157C>G  p.Cysl719Tp  + ] ; ;
11 [5] ? ? ¢5096A>G  pTyrl699Cys  + ; ; ;
1215] 3 85cm(-3SD)  c.5284G>A  pGlyl762Ser  + ) ; ;
13 [5] 18 134 cm (—4SD) c.5284G>A p.Glyl1762Ser + + - -
14 5] 11 92 cm (<-6SD) c.5182G>A p.-Alal728Thr + + - +
155] ? ? ¢SI83CST  p.Alal728Val + + ) ]
16 5] 9 98 cm (-6SD)  c5095T>G  p.Tyrl699Asp  + ] ) )
1715] 3 76cm (~4SD)  c.S198G>A  pCysl733Tyr  + ; ] +
185] ? ? ¢.5284G>A  p.Glyl762Ser + / ; ;
195] 7 88cm (~6SD)  c.5096A>G  p.Tyrl699Cys  + + ] ]
20[10] 9.5 (<H§E;;;;y ¢.5284G>A  p.Glyl762Ser + + ) )
21[10] 59 131.6cm(-54SD) c.5284G>A  p.Glyl762Ser + / ; -
22[10] 28 80cm(-342SD)  c.5284G>A  pGlyl762Ser  + / ; ;
23[10] 75 100.5cm (-3.84SD) c.5284G>A  p.Glyl762Ser + + + +
24110] 36 1468 cm(<-4SD) ¢.5284G>A  p.Glyl762Ser + / ; ;
25[10] 28 8l1cm(-3.65SD) c.5284G>A  pGlyl762Ser  + + ; ;
26[11] 5 929¢em (-3.9SD)  ¢.5284G>A  pGlyl7628er  + + ; +
27111] 6  782cm(54SD)38y c5096G>A  p.Tyrl699Cys  + + - +
28[12] 18 1445cm(-45SD) c.SI83CST  p.Alal728Val + + . -
29[12] 7 107.5cm (-4SD)  ¢.5183C>T  p.Alal728Val + + . -
30[13] 1 958cm (-9SD)  c5198G>A  pCysl733Tyr  + ; - +
31[13] 38 795cm (-5SD)  c.5198AST  p.Asnl730Leu  + ) ] +
32[14] 10 80cm (-8.75SD)  cSI161T>G  p.Cysl726Gly  + + + +

fibrillin-1 MIAFIRZE R, M2 bR AR KR RELh Ik 2 (A& BAR ], 42T fibrillin-1 #8 ABG/KMR[16]. 45
BTSSR IPRC, R EAMYIA A, &5 FBEAR WS HATRE17]. @ 9 MEE
4k 45 45 K358 (transforming growth factor-f binding domain TB domain), A& 41 g 03 Ji o £F 4k 5 #4 &
BHRE 7y, FESHMM KRR, FERIAENE . i B BIE. Rk, JRiE. T,

KET B
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Table 3. Facial and skeletal features of 14 GD2 patients
= 3. 14 GIATER G FRE B A B BRER L AHE S i

FEAE R B (%)
Tt 5(14) 35.7
JIGy e 9 (14) 64.3

KA 6 (14) 429
A 4(14) 28.6
HR EE 58 7(14) 50
ARG e 7 4(14) 28.6
Bl 4(14) 28.6
A 6(14) 429
9 g 10 (14) 71.4
WS 5(14) 35.7
F Jik e ) 5(10) 50
BRI 7(8) 87.5
KA 9(14) 64.4
G 15 T A 1(10) 10
JREATE T 3(11) 273
HET & Hi 111 9.1
BT WY 6(11) 545
TR A % 0(12) 0

IRER SR BT . @ 8-F I EBRLE KK (8-cys domain). 324 ML KIHRIE T FBN1 %878 S5 GD 538
RS ZEALE 41~42 SHNETIXIR, Z%i5 TBS (fifth TGF-f binding domain)Z5f438[5], A3 FBNI %
A (p.Gly1762Ser)hr T+ 42 SHME T IX . Le Goff 5\ Jy TBS S5 AIE Syt . T SLOCTTEREA ¢, W]
REJE A2 FBN1 &K RAE(f TGF-A (A5 8 F 80 TGF-B B e 2 & =48 i HLIE 58 TGF-B ik, A
M. HTFERNHIL. 8-LItERE L & AN —mBEHREES S FBNL #1&, TBS HAKX
WRAH 50% S DH A R 2 2 e 2 B R e A RN, RS R K T R, E T RS B R S5 R[5 ]
Mclnerney-Leo AM %5[ 1815 # i 78 & B LTBP3 (transforming growth factor-4 binding protein-3)2& [A 42 & 58
A GD 5%, LTBPs il FBNs A8 m KRR YE, W6 400 85 45 & -2 b AR K DN 45 M 8-kl
FReEfR, 1 HL 8-t Z BR 45 #3{X FBN Al LTBP & [ KA [19].

FBN1 FAF—J7 [ v] 5850 5 MR /INJB s K B A4 B0, 73— J5 T ] S 805 M s R (5 FLER BRI
P . FBN1 S48 AR P FIAH SO AR R B SR IR, BRI AR B 6 R AN 4 . 1991 4F Dietz 25[20] 7
RFEH FBN1 RAGE 5 FLZEGAERIBURE R, FBN1 R 3805 FLER G AE B RAGAL i AE 13115, 24~28,
32 fl 43 SAMEFIX48[21],

GD H A2 Wr = BARSE IR R AR AE S8 A, TS S IO B I o GRS E =B "EH G
MIE/AN R, AT ST EAE . AR O ER AR . R IEPE T AR . B, NEE R
gy EWEE . KO AL IRIGHRAE . IREETE . BRILZ ANEHRTIOC. S MR IhAE AR 4 F1
REFHRK[15]. Q03 3 Fron 14 1 VEAR 51 50BN RHIERS A b T R e 55 0 2 AL 9 S R A0
G, FOCORMREETE . KAd . W&, REAKBEER. NERRIEHEAE. SRERNEER: WEE
WK AR B AR . HET R R AR RN B AR
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XfF FBN1 98 38 GD HRiA &&A/ a7 7k, A 2 PR A THise g, 5 ope
WONRE R R S, ARAEARAER LR A i 2T e s AT AN AE KIRIAYT, IX 2 PRSI
HHRE B ERBEAK12]. Le Goff Z5[51iAN GD oI MR MR 28 S it 2 i, 75 K U0 WAL Y 75
SO BETS DUEEAT BE VT EE . FEILAT (X GD #EATBE VT A 914 4 H - Titomanlio L &8 [22 % — &5 55
AT 7 FBE VO E R ERTHIO A~ 2O IR ThREFK, (RS54 2 ~7 2B L IR R WAL, A8
SN BRI A AT o Scott A SE[23 )0 P AL B HEATREVT I, 53440 A ié~14 %) T REE T B A%
T AN FARAT T 100, 1M Lo % (2 H #~7 %) 0 Dy RE AR WL B 222 4k . Elhoury ME 5[ 2415%F =i [Kl ADMTSL2
RAZFH GD1 AT 1~2 fERE T W S8 R B = A7 &) LI O D RE B AT T B B 20 . 1X 4878 GD /&) LG ik
JEE 00 ThREAR AL TT B85 SRS R KA s 1 31 B R DR AR AN A O . A SCRAR I S 52 FRFN R b oK &2
WEEECAE13], FTLAE LT GD LT EK IR BB Ui 5 Ol IR . LT IhRE. Y E GD
AT RS . SCRE I TIREAS AT FASETC (5], KL 2 R IS I T4 B LI AE B o &
2,

4. g

B2, GD2 fEllR L5, HEHE KB AEERmAEC R, RA R eES, JFHEEHR
AFAE R 58 A B R DURHEAT P (0 o i SG4TSR AR o B e AR A A A A 3 o A EE KR
SR AIR ISP RS IR, W] BT FUSGE 3 AR A TR, 52 K AR A7 3 B B AR U
AT HRE — BB B 2 W GD2 LA SR B SRR IR, LA T E S MR, & IR R
A R R oA RES J o 5 (B A S5 i PRARFAE I, e 245 GD Pl e .
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