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SEENRERNBEER BRMEBNRI—F 5T L—TR
IN—TF/EER (RX) IN—TF/EER (MIR) REEHMR REF OMIM &S ORPHNET 31— F [FR (RX) ER (R
1. FGFR3 chondrodysplasia group FGF3 HXAERBERETN—T
Thanatophoric dysplasia type 1 (TD1) AF LTy BERBAEIR (TDD) AD FGFR3 187600 18060 Includes previous San Diego type WHEDH T ITIREED
Thanatophoric dysplasia type 2 (TD2) A7)y BERBRAE2E (TD1) AD FGFR3 187601 93274
Severe achondroplasia with developmental delay FFEBBEMRKE - FEEBS - BEEERKE AD FGFR3 616482 85165
and acanthosis nigricans (SADDAN) (SADDAN)
Achondroplasia B ERRE AD FGFR3 100800 15
Hypochondroplasia WEERRE AD FGFR3 146000 427
Camptodactyly, tall stature and hearing loss B - 585K - #FEERE (CATSHL) AD, AR FGFR3 610474 85164 Loss—of-function mutation HEEIB R TR
syndrome (CATSHL)
See also group 33 for craniosynostosis syndromes FGFR3ZEE LB T A EE SR AWM AR D AEIZEEIC
linked to FGFR3 mutations, as well as LADD SWTIE, JIL—TFB%SE. FGFRIEED IO
syndrome in group 41 for another FGFR3-related RIREELLT, FIL—T4DERE - E - i - {5EEH
phenotype L5HB
2. Type 2 collagen group RAS—LKoFL—TF
Achondrogenesis type 2 (Langer-Saldino) WEEEEME2R (Langer-Saldino®!) AD COLZAT 200610 93296 Achondrogenesis type 2 and hypochondrogenesis form #XEBHEREEFE 2R EHBEREREEI—DOORBEDOESKK
one phenotypic continuum #EBELTWLS
Hypochondrogenesis REEREE AD COL2AT 200610 93297 Achondrogenesis type 2 and hypochondrogenesis form #EBEFREFEIRLEABEREEFI—DORREDERAE
one phenotypic continuum #FEHELTWLDS
Platyspondylic dysplasia, Torrance type REMEMRBIE, Torrance & AD COLZAT 151210 85166 See also Severe Spondylodysplastic dysplasias (group EEBEHEMEE (FIL—T14) 151
14)
Spondy loepiphyseal dysplasia congenita (SEDC) FRMEEH ER A (SEDC) AD, AR% COL2AT 183900 94068 Includes mild skeletal dysplasia (SED) with ERMBEE XS BETHTIREMRE & EHBIHERRIE
616583 premature onset arthrosis and SED Stanescu type. StanescuB = &L, BEBEHBHEMBEESEHEZL R
604864 Mild SED cases may resemble multiple epiphyseal 1&%%%%&&&@1&?’6(&%’3%%) .
dysplasia(MED) (see note). St . ZxIC0L2A1 ZEROH/ENH D
AR% :A few cases with biallelic COL2A1 mutations
have been reported
Spondy [oepiphyseal dysplasia with marked ZLVERIRELEHE S EMHBIRERKIE (SEMD) AD COL2AT 184250 93346 Includes SEMD Strudwick type, SMD Algerian type, EHBIRERIFEMME Strudwick B, HHBEHIEER
metaphyseal change (SEMD) 184253 93316 dysspondy loenchondromatosis and some cases of SMD AufEAlgerian B, EESFHNKBEE SHEHIHER
184255 93315 corner fracture type mfiEcorner fracture OV DA DEHEET
85198
Kniest dysplasia Kniest BEMRE AD COL2AT 156550 485
Spondy loperipheral dysplasia HEHREERRE AD COL2AT 271700 1856
SED with metatarsal shortening (formerly Czech HERBEHEES SHBIHMEE (LLATDCzech £ AD COL2AT 609162 137678 Often associated with the p.R275C mutation R2ISCEE%2ES5FELH D
dysplasia) 4 RRIE )
Stickler syndrome type 1 Stickler fE{REF1E! AD COLZAT 108300 828 See also COL11A1, COL11A2, COL9AT, COL9A2, and COL9A3  COL11A1, COL11A2, COL9AT, COL9A2, COLIA3 % SR
90653
Dysplasia of the proximal femoral epiphyses KRR BB in B BUE AD COL2AT 608805 2380 Heterogeneous condition, not all cases are due to £ TOEFAHCOL2AT TR (BHEIXG393S, G717S, G1170S)
150600 COL2A1 mutation( usually p.G393S; p. G717S; ISEEAT 20T TIEELS, BEAEOHIRE
p. G11708)
See also group 10( multiple epiphyseal dysplasia E¥EREBRMEMELZEIRBRLEELTL
) for overlapping phenotypes with normal stature 274 )L—710 (X MHBIHEMRE) t28
and premature onset arthrosis
3. Type 11 collagen group NBIS—HKo50—7
Stickler syndrome type 2 Stickler fEMREF2EY AD COLTIAT 604841 90654 Can also result from somatic mosaicism for a COL11A1 COL11A1 ZEIC kK 2 AMBES A I/ hELEBLHD
mutation
[Marshal T syndrome Marshal | fE{RE AD COLTTAT 154780 560 One report with homzygous p. Gly901Glu mutation in HREEAGIYIOIGIUERIZE 220|0ORBERBDOIHRENH
two affected sibs (PMID 22499343) % (PMID 22499343)
Sticker syndrome type 3 (nonocular) Stickler fEMREF3IE (AREKRAL) AD COLTTAZ 184840 166100
1/23
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Fibrochondrogenesis BB RERE AR, AD AR, COLTIAT 228520 2021
AD COLTTA2 614524
Otospondy lomegaepiphyseal dysplasia (OSMED), ESHEXBImERMIE (OSMED), HiEE! AR COLT1A2 215150 1427
recessive type
Otospondy |omegaepiphyseal dysplasia (OSMED), EX#EXRBIRERMMKE (OSMED), EiEH! AD COLTTIAZ 184840 3450
dominant type (Weissenbacher-Zweymilller (Weissenbacher—Zweymiil ler iE{&EE, Stickler JE
syndrome, Stickler syndrome type 3) 1ZE$3E)
See also Stickler syndrome type 1 in group 2 FIL—T20Stickler EEH IR L SR
4. Sulphation disorders group HEEEES L —F
Achondrogenesis type 1B (ACG1B) WEE|EEAEIBE (ACGIB) AR SLC26A2 600972 93298 Formerly known as achondrogenesis, Fraccaro type LIBTIXERBER AR, Fraccaro® & LTHION TV
Atelosteogenesis type 2 (A02) BREAETSER (A02) AR SLC26A2 256050 56304 Includes de la Chapelle dysplasia, McAlister de la Chapelle BEMMKIE, McAlisterBEMRE, #HE
dysplasia, and neonatal osseous dysplasia REBEEMABEZSD
Diastrophic dysplasia (DTD) BB ERKE (DTD) AR SLC26A2 222600 628
[MED, autosomal recessive type SRUBHMELME, EREASHER AR SLC26A2 226900 93307 Classified in OMIM as EDM4; see also multiple OMIMTIXEDMAE L TH4E : SRMEBMEBMAES &L VA
epiphyseal dysplasias and pseudoachondroplasia group BB EMRKE S IL—T (FIL—T10) &4 )L—TF20DEDMT
(group 10) and EDM7 in group20 L3R
SEMD, PAPSS2 type B Bin BRI ERRIE, PAPSS2E! AR PAPSS2 612847 93282 Formerly “Pakistani type” . See also SEMD group LARTOD “Pakistani®” . SEMDZ)L—T (FL—T13) %
(group 13) ]
Brachyolmia, recessive type EARE. BRaRSHER AR PAPSS2 612847 448242 Probably includes Toledo and Hobaek types of BF5<Toledo & LHobaek BN EEBEZEE
brachyolmia
Chondrodysplasia gPPAP type (includes Catel- WEEMAAESPAPPE! (Catel-Manzke #JEEE %S AR IMPADT 614078 280586
Manzke-1ike syndrome) )
Chondrodysplasia with congenital joint EXRMHESHFEAEESKBEERMKE, CHST3® (£ AR CHST3 143095 263463 Includes recessive Larsen syndrome, humero-spinal LMLarsen EEE, LHE -  SHESE SHBIHEER
dislocations, CHST3 type (recessive Larsen tLarsen SEIREE) dysostosis, and SED Omani type AiEOmani E &L
syndrome)
Ehlers-Danlos syndrome, musculocontracural type Ehlers-Danlos fElEEf, MHi#EE! AR CHST14 601776 2953 Includes adducted thumb-clubfoot syndrome NEERE - ARBEREZEE
AR DSE 615539
See also group 7 and group 20 for other EREDOREAZHESHOKRBEIITNL—TTIETIL—
conditions with multiple dislocations. J204L B8R
5. Perlecan group Perlecan )L —7
Dyssegmental dysplasia, Silverman-Handmaker and HEiEEBEMAA, Silverman-Handmaker %!, AR HSPG2 224410 1865
Rol land-Desbuquois types Rol land-Desbuquois®! 224400 156731
Schwartz-Jampel syndrome (myotonic Schwartz-Jampe| fEZE (FSA FP=——EBEFXE AR HSPG2 255800 800 Mild and severe forms; includes previous Burton BEMSKUEEE ; LATOBurtonBEMRREZST
chondrodystrophy) fiE) dysplasia
Note: HSPG2 encodes perlecan, hence the group SEMR - HSPG2(Eperlecanza— K{EL TS, ZD
name t=OTIN—TRaEHE>TVD
6. Aggrecan group Aggrecan S —F
SED, Kimberley type HFHBIHREMMRIE, KimberleyE! AD ACAN 608361 253
SEMD, Aggrecan type HHBRBHRIHEMRIE Aggrecan®! AR ACAN 612813 171866
Short stature and advanced bone age BESREAEL-BERH AD ACAN 165800 364817 sometimes with osteochondritis dissecans BFICEEBTME RSB REES
7. Filamin group and related disorders FilaminF ) — 7 L BAEEE
Frontometaphyseal dysplasia BISE B 83 in 2 2 AUE XL FLNVA 305620 1826
AD MAP3K7 617137
AD TAB2
Cardiospondylocarpofacial syndrome DEHFRBEREER AD MAP3K7 157800 3238
[MeTnick-Needles syndrome Melnick-Needles fEf{&E XL FLNA 309350 2484 Includes osteodysplasty BEVMREED
Otopalatodigital syndrome type 1 (OPD1) BEOEiEEE#1E (0PD1) XL FLNVA 311300 90650
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IN—TF/EER (RX) IN—TF/EBR (MR) REEHMR REF OMIM &S ORPHNET 31— F [FR (RX) SER (FaR)
Otopalatodigital syndrome type 2 (OPD2) HEOSIEEMEB1E (0PD2) XL FLNA 304120 90650
Terminal osseous dysplasia (TOD) Kin B E R RKIE (TOD) XL FLNVA 300244 88630 Includes digitocutaneous dysplasia EREEMAEZED
Atelosteogenesis type 1 (AO1) BHRESRSIE (AOT) AD FLNB 108720 1190 Includes Boomerang dysplasia, Piepkorn dysplasia, T—ASUBEMRBIE. Piepkorn BEMRIE. HH LB
112310 1263 and spondy lohumerofemoral (giant cell) dysplasia BREE (Effat) ERRELET
Atelosteogenesis type 3 (A03) BREETRLIE (A0I) AD FLNB 108721 56305
Larsen syndrome (dominant) Larsen fEIREE (B1) AD FLNB 150250 503
Spondy locarpotarsal synostosis syndrome EH - FIRE - EEBETSELER AR FLNB 272460 3275
AD, AR WYH3
Franck - ter Haar syndrome Franck - ter HaarfE{%#f AR SH3PXD2B 249420 137834 Includes Borrone dermatocardioskeletal syndrome Borrone EELBHREREEZEE
See also group 4 for recessive Larsen syndrome 4 )L— FADLHLarsenfElZBEESH L U5 IL—T20M
and group 20 for conditions with multiple SRUEBEAEHESKEELSR
dislocations
8. TRPV4 group TRPV4 S —F
Metatropic dysplasia ERMBERRBIE AD TRPV4 156530 2635 Includes “hyperplastic,” lethal and nonlethal forms. EfER, FEEFEROLHIAICHIIDLT TBEE 02D
Can also result from somatic mosaicism for a TRPV4 &L, TRPVAERE(CLSAMBES I IADELDEEL
mutation H%
Spondy loepimetaphyseal dysplasia, Maroteaux type &# Bif B HRIEEM S, Maroteaux E (f&tk AD TRPV4 184095 263482 Includes parastremmatic dwarfism (OMIM 168400) parastremmatic {E& & (OMIM 168400) & &
(Pseudo-Morquio syndrome type 2) Morquio JEfREF2E!)
Spondy lometaphyseal dysplasia, Kozlowski type — &HHBHIHEMME, KozlowskiZ! AD TRPV4 184252 93314
Brachyolmia, autosomal dominant type ERRE, FREKREBMHER AD TRPV4 113500 93304
Familial digital arthropathy with brachydactyly K% # 5 RikttisRIEE AD TRPV4 606835 85169
See also group 4 and 13 for other forms of T—TFAETN—TRBOHOEDERBEL SR
brachyolmia
9. Ciliopathies with major skeletal involvement KEZLMEILLZEEOIOMER =i
Chondroectodermal dysplasia (Ellis-van Creveld) #BHHEEMEMBIE (Ellis-van Creveld) AR Ever 225500 289 See also Weyers acrofacial (acrodental) dysostosis 4 JL—F34MWeyerskiftam (Scifth) EMBEDL SR
AR EVe2 in group 34
AR WOR35 DYNCZLIT
AR
Short ribs - polydactyly syndrome (SRPS) type SR E Zi5AEMEEE (SRPS) 1/3 ! (Saldino- AR DYNC2HT 613091 93270 There is significant clinical and radiological SRP1/3 & ATDIZEEFREIIC L XER MR £ FBRIZ A — /N —
1/3 (Saldino-Noonan/Verma—Naumoff) Noonan/Verma-Naumoff) AR IFT80 93271 overlap between SRP1/3 and ATD. Some forms of both SvTLTWLS. WHD—MICIFEMDEEFEEHLT
AR WOR34 remain unlinked to the genes. WEWE A THREET .
AR WOR60 DYNCZLIT
AR
Asphyxiating thoracic dysplasia (ATD: Jeune) IFIR L HERIBERMMKE (ATD; Jeune) AR DYNCZHT 613091 474 Dynein motor ALV E—5—
AR oywezaLl1
AR WOR34
AR TCTEX1D2
AR WOR60
AR WOR19 Retrograde transport (IFT-A) HFATH@E (IFT-A)
AR IFT140
AR T7C218
AR 1FT80 Anterograde transport (IFT-B) I 47 M % (IFT-B)
3/23

10




ERGESERSE (2019) f0R

FIMEFEPRERNBEER: FRHERENRT—F 25T L—TR

IN—TF/EER (RX) IN—TF/EBR (MR) REEHMR REF OMIN &5 ORPHNET a—F [ZFER (RX) SER (AR
AR IFT172
AR IFT81
AR 1FT52
AR TRAF31PT
AR CFAP410 Basal body HE/NME
AR CEP120 Centrosome Iy S
AR KIAA0586
AR KIAAO753
SRPS type 2 (Majewski) EhE S IEAEIRE 25 (Majewski) AR DYNC2HT 263520 93269
AR NEKT
AR IFT81
AR TRAF31PT
SRPS type4 (Beemer) Eh B S IEAE IR B 45 (Beemer) AR IFT122 269860 93268
AR 1FT80
SRPS typeb BB S IRERMOE AR WOR35 614091 1505
SRPS unclassified EMESIRERERNE AR 10K
AR s
AR 12/4
AR IFT43
AR WOR35
Orofaciodigital syndrome type4 (Mohr-Majewski) O - EEmE - 5EEE4E (Mohr-Majewski) AR TCTN3 258860 2753
Orofaciodigital syndrome type2( Mohr syndrome) [ - BB - ¥5iEIREE2E! (Mohr fE IR EE) AR NEKT 252100 2751 There are also overlapping OFD phenotypes due to INTU, CEP120, C2CD3NZEEMNI-hEH I 50 - BEME - 15
mutation in INTU, CEP120, and C2CD3 ERBORBEELHD
Cranioectodermal dysplasia (Levin-Sensenbrenner EEZSMEEEMALAE (Levin-Sensenbrenner )1%!, AR IFT122 218330 1515
) type 1,2 2% AR WOR35
AR WOR19
AR IFT43
AR 1FT52
[Mainzer - Saldino syndrome Mainzer - Saldino JE{EEE AR IFT140 266920 140969
AR IFT172
Axial spondylometaphyseal dysplasia T i R RUE AR CFAP410 602271 168549
AR NEKT
Thoracolaryngopelvic dysplasia (Barnes) 9 SRIF EE B A% E /2 A JE (Barnes) AD 187760 3317
See also paternal UPD14 and cerebro-costo- RUEFBEAAVI—UELURK - B - THERE
mandibular syndrome (group35) (FN—T3) L8R8
10. Multiple epiphyseal dysplasia and ERMRERBRES L URERTRIRES
doachondroplasia group -7
Pseudoachondroplasia (PSACH) BESRERMARE (PSACH) AD conp 177170 750
[MuTtiple epiphyseal dysplasia (MED) 2 F B iR 2 H RE (MED) AD COMP 132400 93308 Not all MED(-like) cases seem to have mutations in £ TOZHEUEBHEEMRE () EFICASDBEEFD
AD COL9AZ 600204 166002 these genes RREENHIDITTREVNESTHD
AD COL9A3 600969 166002
AD MATNS 607078 93311
AD COL9AT 614135 166002
Stickler syndrome, recessive type Stickler EIRE, LM AR COLIAT 614134 250984 See also groups 2 and 3 TIL—F28 L UVU3ELSHR
AR COL9AZ 614284
AR COL9A3 120270
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See also multiple epiphyseal dysplasia, TI—TI5OXFERIEE B - B3R AUIE (ASPED)

recessive type in group 4 and 20 as well as BHRIZTIL—T4E0D S HEBIHERRKE, T

Ange | -shaped phalango-epiphyseal dyplasia BRLSHERLSE

(ASPED) in group 15

11. Metaphyseal dysplasias RS RE R E

[Metaphyseal dysplasia, Schmid type (MCS) BRIHEMAME, Schmid & (MCS) AD COL10AT 156500 174

Cartilage-hair hypoplasia (CHH; metaphyseal ®E - EREMKE (CHH BHIREMRE, AR RURP 250250 175 Includes anauxetic dysplasia anauxetic ERFKEEZET

dysplasia, McKusick type) Mckusick %)

Metaphyseal dysplasia, POP1 type BRInERMRAE, POP1E! AR POPT 617396 93347 Includes anauxetic dysplasia anauxetic EMREEZSE

Metaphyseal dysplasia, Jansen type BRIGEMMEE, Jansen B AD PTHRT 156400 33067 Activating mutations - see also Blomstrand dysplasia ;EMILZRER - ¥ )L— F23DBlomstrand BEMAHED
(group 23) gl

Eiken dysplasia Eiken ERIE AR PTHRT 600002 79106 Activating mutations - see also Blomstrand dysplasia jEMIEZRZEE - ¥ )L— F23DBlomstrand BEMKE S
(group 23) ]

[Metaphyseal dysplasia with pancreatic ERE, AHMEIFRRELEES ERIRERBE AR SBDS 260400 811

insufficiency and cyclic neutropenia (Shwachman- (Shwachman-Bodian-Diamond fE{&®f, . SBDS) AR EFLT 617941

Bodian-Diamond syndrome, SBDS) AR DNAJC2T

AD SRP54

Metaphyseal anadysplasia type 1 EEHE B mERRAEIR AD, AR P13 602111 1040 Includes SEMD Missouri type EHBIRERIRERRE Missouri #EETL

Metaphyseal anadysplasia type 2 B8 14 B & in s BAE 25! AR P9 613073 1040

Metaphyseal dysplasia, Spahr type BRIGERMRAE, Spahr ! AR P13 250400 2501

Metaphyseal dysplasia with maxillary hypoplasia EEEIERREHES BERIHEMRRKE AD RUNXZ 156510 2504 May cause multiple vertebral fracture due to BELKBHEEDN-DIZZRUMEABHRORRELS
osteoporosis

12. Spondylometaphyseal dysplasias (SMD) HHERERBARE (SMD)

Spondy [oenchondrodysplasia (SPENCD) HFHERE B E R AIE (SPENCD) AR ACP5 271550 1855 Includes combined immunodeficiency with autoimmunity MA R REFE-BCREkE-HHBBHELHRE (ONMN|
and spondylometaphyseal dysplasia (OMIM 607944) 607944) =&

Odontochondrodysplasia (0DCD) HEHRBERMKE (0DCD) AR TRIPTT 184260 166272 See also achondrogenesis type 1A in group 14; may TIL—TADEHEERERIARLSR. BZo < REED
represent a phenotypic spectrum ARG NS LEE®RT S

SMD, Sutcliffe type or corner fractures type HHEBRIEEMMAAE, Sutcliffe®!/ corner AD FNT 184255 93315 Some cases are linked to COL2A1 but not the original COL2A1&ESET 562 H5H, 2BaS—4 U5 )IL—TT

fracture®! family [E7 L

SMD with cone-rod dystrophy K- AR bOT—ZHESHEREBRRERAE AR PCYTIA 608940 85167

SMD with coneal dystrophy ARTZ bOT 1 —EHS HFREHRENAE AR PLCB3

See also SMD Kozlowski (group 8) , SMD HHBRIHRMME, Kozlowski & (FIL—F

Sedaghatian type (group 14) and axial 8) , HHERIHEMMIE, Sedaghatian # (4

SMD (group9) ; there are many individual reports JL—F14) , BEEHBRIFRMBRE (VIL—F

of SMD variants. 9) SR BEHBBIHREMBEOvariantsICFE

COBEHNDRENH S .

13. Spondylo-epi-(meta)-physeal dysplasias # - #i (- BB REEE (SEMW) D)

(SE (M)D)

Dyggve-Melchior-Clausen dysplasia (DMC) Dyggve-Melchior-Clausen E# A (DMC) AR PIZ 223800 239 Includes Smith-McCort dysplasia(OMIM 607326) Smith-McCort BEMmIE (OMIM 607326) &L

AR RAB33B 615222

Immuno-osseous dysplasia (Schimke) REFLHEBTERRKAE (Schimke) AR SHARCAL 1 242900 1830

SED with diabetes mellitus, Wolcott-Rallison WRBE S EMBMEMME Wolcott-Rallison 2 AR EIF2AK3 226980 1667

type type

SEMD, Matrilin type EHBIRBHIREMBIE, Matrilin B AR MATNS 608728 156728 See also matrilin-related MED in group 10 S )L— 7100 matrilin B8&E MED £ 38

SEMD, Shohat type HF BB HIMERMAE, Shohat & AR DDRGKT 602557 93352
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SEMD with leukodystrophy, AIFM1 type BEVR FOT7 44— EESEMBREMRIE, AIFME XL AIFWT 300232 168484
SEMD, biglycan type HHBHBERIHEMRE, 1T HR XL BGN 300106 93349 Previously known as SEMD, Camera type LRI OE# Bin B inERAIE, Canera BE LTH LN
w3
SEMD with immune deficiency, EXTL3 type REFLEFE S FHBIRTHIRER KA, EXTL3R AR EXTL3 617425 508533 Also known as Immunoskeletal dysplasia with SRR EER A OREEREMRREL LTHHMONATL
neurodevelopmental abnormalities: see also immuno- % ; ®REBMHEMEE (Schimke) LS
osseous dysplasia( Schimke)
SEMD with intellectual disability, NANS type HEEEZ 45> EHBIRERIREMMRAE, NANSE AR NANS 610442 168454 Also known as SEMD, Genevieve type HFHBIHRBHRIREMRIE, Genevieve HELTHHONT
(A
SEMD with intellectual disability, RSPRY1 type ZXIMIREEZHS> S#HBIFEHIFEMME, RSPRYT AR RSPRYT 616723 457395 Also known as SEMD Faden-Alkuraya type EHBIRERIEEMME, Faden-Alkuraya B2E LTHA
& LTS
SEMD, TMEM165 type EHBIRERIRERMKE, TMEM165 & AR THEW165 614727 314667 Congenital disorder of glycosylation type 11K glycosylation 11K B D EXMEKE
SEMD, PISD type EHBIRERIRERKE, PISD & AR PISD Phenotypically variable; see also case reported by FRIRE L4 : Liberfarb RIS DHELSE
Liberfarb RM et al. (PMID:3561949) (PMID:3561949)
SEMD, UFSP2 type B BinEHinERRE, UFSP2E! AD UFSP2 617974 2114 Includes familial hip dysplasia(Beukes) RIEHERBEERAIE (Beukes) BT
142669
SEMD, short |imb-abnormal calcification type HFHEREHRERAE G- BRARICE AR DDR2 271665 93358 See aslo other dysplasia with stippling in group 21 FIL—T21ORRBRIEEES MO BEMBRELSRE
SED tarda, X-linked (SED-XL) BREFHERERALE X EH (SED-XL) XL TRAPPC2 313400 93284
Ehlers-Danlos syndrome, spondylodysplastic type Ehlers-Danlos syndrome, &#tE#mER AR SLC39A13 612350 157965
SPONASTRIME dysplasia SPONASTRIME &£ # R iE AR TONSL 271510 93357
Platyspondyly (brachyolmia) with amelogenesis IFAINEMBRFLEESREH EERSE) AR LTBP3 601216 2899
imperfecta
CODAS syndrome B AR 8 B B 4R e 1R B AR LONPT 600373 1458
EVEN-PLUS syndrome EVEN-PLUS fiE {% &% AR HSPA9 616854 496751
CAGSSS syndrome CAGSSS i 1% B¢ AR TARS2 616007 436174
Steel syndrome Steel fE{REF AR COL27AT 615155 438117
See also opsismodysplasia(groupl4), BREEBREMRE (FIL—T14) . TL—T2ID
mucopo |l ysaccharidosis type 4 (Morquio syndrome) L2 Z¥EfE4E! (MorquiofEiREE) &ithdEE, &
and other conditions in group 27, as well as W—TNDETHERBE) )T FBEMBIE (E1TH
PPRD (SED with progressive arthropathy) in group BfifEZ 5> EHBHERRE) t 518
31
14. Severe spondylodysplastic dysplasias EENHEBRE
Achondrogenesis type 1A (ACG1A) WEEKEEEIAZ (ACGIA) AR TRIPIT 200600 93299
Schneckenbecken dysplasia BERERERRE AR SLE35DT 269250 3144
Spondy lometaphyseal dysplasia, Sedaghatian type HHBHRIGERMMIAE, Sedaghatian AR GPX4 250220 93317
Severe spondylometaphyseal dysplasia (SMD BREEHEHIREMRE (BHBHIREMRE AR SBDS
Sedaghatian-Iike) Sedaghatian #%)
Opsismodysplasia B EREMRE AR INPPLT 258480 2746 Includes lethal and milder cases BEEFSLUVBEFRZEESD
[MAGMAS related skeletal dysplasia MAGMAS B8 & & 2 2 B iE AR PANT6 613320 401979
See also: thanatophoric dysplasia, types 1 and 2 2+ F T4 v O BEMREIR 2R (FIL—TF
(group 1); achondrogenesis type2 and Torrance 1) , BXEBJ|FBEME2E LTorranceBEMRIE (F
dysplasia (group 2); fibrochondrogenesis (group JL—F2) , M EHEREE (FIL—T3) , ®E
3): achondrogenesis type 1B ( group 4): and MBELEFEIBE (FL—T) , ERMBERKE
metatropic dysplasia (group 8) (F—78) 288
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15. Acromelic dysplasias & 4 B R B
Trichorhinophalangeal dysplasia types 1/3 EZREHERRE 18/3 & AD TRPS1 190350 77258
190351
Trichorhinophalangeal dysplasia type 2 (Langer- EZ2i5HEMAME 28 (Langer-Giedion) AD TRPS! and EXT1 150230 502 Microdeletion syndrome; see also multiple WHREERE  TIL—T29D R MEHEUNBEELS
Giedion) cartilagineous exostoses in group 29 kN
Acrocapitofemoral dysplasia Seim KRR B BB E R R AR THH 607778 63446
Geleophysic dysplasia FTLAT 1Dy Y BRRE AR ADANTSL2 231050 2623 Some forms unlinked to either gene W OD DRI EDBIEFELIFER
AD FBNT 614185
AD LTBP3 617809
Acromicric dysplasia e i i Bk B BUE AD FBNT 102370 969 Includes acrolaryngeal dysplasia, previously known LlgifFantasy IslandBERRIE&H 5 L (& Tattoo B £ RIE
AD LTBP3 as Fantasy Island dysplasia or Tattoo dysplasia, and & L THISH TUM=5EinEEE B 2 MK IE & Moore-Federman
Moore-Federman syndrome FERBHEST
Weil-Marchesani syndrome Weill-Marchesani JEMREEE AD FBNT 608328 3449
AR ADNTS10 277600
AR ADANTST7 613195
AR LTBP2 614819
[Myhre dysplasia Myhre BE1E AD SHAD4 139210 2588
Acrodysostosis FIREBAE AD FPDE4D 614613 950 Includes acroscyphodyspasia(PMID 30006632) KImMIREBEEZEL  (PMID 30006632)
AD PRKARTA 101800
ASPED RERIEEE - BinERAE AD 105835 63442 Possibly related or allelic to brachydactyly type C #E#EfE CEI L BHE S L < (XL DA HEME
Leri Pleonosteosis Leri B BLiE AD 8922.1 151200 2900 Duplication at 8g22.1 encompassing GDF6 and SDC2 GDF6 & SDC2% & 48022. ITHEHE
SED, MIR140 type HHBIRER KA, MIR140%E AD WIR140 Brachydactyly with cone-shaped epiphyses AT EES EiRE
See also brachydactyly group (group 37 and 38) EiRESIL—T (FIL—T31, 38) £+ BE
16. Acromesomelic dysplasias & {32 o U Bk IR 16 AR i
Acromesomelic dysplasia type Maroteaux (AMDM) SEAL PR ER B EMaroteaux & (AMDM) AR NPR2 602875 40
Grebe dysplasia Grebe BEMBIE AR GDF5 200700 2098 Includes acromesomelic dysplasia Hunter-Thompson EA PR ER K EHunter-Thompson® B K U BREE %
AR BMPRIB 609441 type and acromesomelic dysplasia with genital #ESEMTHERERMREZSS  GEFE (JL—T3ND
anomalies; see also brachydactylies (group 37) SR
Fibular hypoplasia and complex brachydactyly (Du BEEIERR#ELEEEAE (Du pan) AR GDF5 228900 2639 See also brachydactylies (group 37) SEE(L—T31) 88
pan) AR BWPRIB
Acromesomelic dysplasia, Osebold-Remondini type B PREIRERAE. Osebold-Remondini %! AD 112910 93437
17. Mesomelic and rhizo-mesomelic dysplasias SME - At P MBRRERE
Dyschondrosteosis (Leri- Weill) EHEFRE (Leri-Weill) Pseudo-AD SHOX 127300 240 Includes Reinhardt-Pfeiffer dysplasia, (OMIM 191400) Reinhardt-Pfeiffer&@ZRmAE (OMIM 191400) &L
[Mesomelic dysplasia, Langer type hRR ERAfE, Langer B Pseudo-AR SHOX 249700 2632
Omodysplasia, recessive type BEEMMRE $HR AR GPCE 258315 93329
Omodysplasia, dominant type BEEMRE BHER AD FZb2 164745 93328 See also Robinow syndrome, dominant type RobinowE{%Et, BHE L SH
Robinow syndrome, recessive type Robinow fEEEE, SR AR ROR2 268310 1507 Includes previous COVESDEM (costo-vertebral LARTOCOVESDEM (FhFRABKIEME S IE - BHSERE)
AR My segmentation defect with mesomelia): see also *E80 . miEEBR L3R
brachydactyly type B
Robinow syndrome, dominant type Robinow fE{ZEf, B4R AD WNT5A 180700 3107
AD VL 616331
AD ovL3 616894
AD FZb2
Mesomelic dysplasia, Kantaputra type R ERAAE, Kantaputra % AD HOXD 156232 1836 Duplications at HOXD gene cluster locus: Includes HOXDEEF Y SRS —BEFETOES ; PRKEMRK
mesomelic dysplasia, Korea type fE, Korean B%&&L
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Mesomelic dysplasia, Nievergelt type hRARER A fE, Nievergelt B AD 163400 2633
Mesomelic dysplasia, Kozlowski-Reardon type PR ERBAE, Kozlowski-Reardon %! AR 249710 2631
Mesomelic dysplasia with acral synostoses FIRMEIE & H 5 PRAKRERMABIE (Ver loes-David- AD SULFT and 600383 2496 Microdeletion syndrome involving two adjacent genes 2DMDEIEEEFZEOMMERIEIRE
(Ver loes-David-Pfeiffer type) Pfeiffer %) SLCO5AT
Mesomelic dysplasia, Savarirayan type R ERRKAE, Savarirayan ® (ZAMER - BrEE AD 104 605274 85170 Microdeletion on 6p22.3: Microdeletion on 2q11.2 6p22. 3DMIMMAR L LAFAZE L2911, 2L OMMR KX, B
(triangular tibia-fibular aplasia) FEL) encompassing LAF4 can cause a phenotype with BROBMICABAAHIZRREOFERELYES
overlapping skeletal features(PMID 18616733) (PMID18616733)
See also Werner syndrome (group39): also Werner syndrome (group39) £ 38 ; £1-, HRIK
consider mesomelic dysplasia, Camera type (OMIM EAsffiE, CameraZ! (OMIM 611886) & hREIAXEMAL
611886) and mesomelic dysplasia, Fryns type JiE, Fryns ¢ (PMID 3342548) £ &
(PMID 3342548)
18. Bent bone dysplasia group BHARBRETSN—T
Campome | ic dysplasia (CD) BEHRRERE (CD) AD S0X9 114290 140 Includes acampomelic campomelic dysplasia (ACD) , acampome | ic campomelic dysplasia (ACD), #EJEZ![Eah
mild campomelic dysplasia (OMIM 602196) and isolated BXEMAIE (OMIM 602196), IMIrtEPierre-Robini—4 T
Pierre - Robin sequence DREET
Stive-Wiedemann dysplasia Stuve-WiedemannB 2 K iE AR LIFR 601559 3206 Includes former neonatal Schwartz-Jampel syndrome or LARIEr4 'RSchwartz-Jampel| fE{%EEF f=(LSchwartz-
SJS type 2 Jampe | FEMREE 2R LIFFN TV HRBEEET
Kyphomelic dysplasia, several forms RERERRE, &8 211350 1801 Probably heterogeneous BELCEREMN
Bent bone dysplasia LB ERRE AD FGFR2 614592 313855
Bent bones can also been observed in conditon  ZHIBIIEBMBUEEZHESHFEICREEILDLIILLH
with osseous fragility( group 25) Y33 (FIL—725)
19. Primordial dwarfism and slender bones RRtESREL AR L —T
group
3-M syndrome M FEIREE AR cUuL7 273750 2616 Includes dolichospondylic dysplasia and Yakut short RHHMEMRIELYakutiERRERE#ZESD
AR OBSL1 612921 stature syndrome
AR ceoes 614205
Sanjad-Sakati syndrome Sanjad-Sakat i fEI&EE AR TBCE 241410 93324 Referred to in OMIM as Kenny-Caffey type 1 but does OMIMIZ(XKenny-Caffeyl®! & L TEIH SN TULYSAS. Kenny
not correspond to the disorder described by Kenny LCaffeylck > TRBSN-BEROKBICTHEL LW
and Caffey which is the dominat form
Kenny-Caffey syndrome Kenny-Caffey fE{ZE AD FANTTTA 127000 93325
Osteocraniostenosis BHEEREE AD FANT 174 602361 2763
[Microcephalic osteodysplastic primordial INERBEMEMEXEESERE 15/38 (MOPD1) AR RNUAATAC 210710 2636 Usual ly homozygous mutation; Includes Taybi-Linder &% . REESZEE ; Taybi-Linder EEKEMRKELZS
dwarfism type 1/3 (MOPD1) cephaloskeletal dysplasia kN
Roifman syndrome Roifman fiE &2 AR RNU4ATAC 616651 353298
Multiple epiphyseal dysplasia with microcephaly /NEEJE ERRIRZ4ES SR M BIHRERKE ((Lowry - AR RNU4ATAC 226960 1824 See also group10 because of multiple epiphyseal ZEUBIHREBBEEDT-HTIL—T10L SR
and nystagmus (Lowry - Wood syndrome) WoodfE % 8%) dysplasia
Microcephalic osteodysplastic primordial BRI BERRMERAEMEESRE 28 (MOPD2; Majewski AR PONT2 210720 2637
dwarfism type 2 (MOPD2: Majewski type) )
Microcephalic osteodysplastic primordal dwarfism /NEEERBEMAMRELHESREE (HE) AR ATR 210600 Seckel syndrome 1 Secke| EIREE 1
(other types) AR RBBPS 606744 Seckel syndrome 2 Secke| fEfEEE 2
AR CEP152 613823 Seckel syndrome 5 Seckel fEfEEE 5
AR DNAZ 615807 Seckel syndrome 8 Seckel fEfEZEE 8
AR TRAIP 616777 Seckel syndrome 9 Seckel fEfEEE 9
AR NSWCE2 617253 Seckel syndrome 10 Seckel JfEfEE 10
AR CENPE 616051 Over laps with primary microcephaly syndrome REMNEEERELDESR
AR CRIPT 615789
AR XRcC4 616541
IMAGE syndrome (intrauterine growth retardation, IMAGESEIRE (FENEKEEE, BHIHEMMR, & AD CORNIC 614732 85173 With immunodeficiency RETREEHES
metaphyseal dysplasia, adrenal hypoplasia, and B{ERAK, MHBEYE) AR POLE 618336
genital anomalies)
8/23

15




ERGESERSE (2019) f0R

SNEENRERNBEER BRMEABNRI—F 5T L—TR

IN—TF/EER (RX) IN—TF/EBR (MR) REEHMR REF OMIM &S ORPHNET a—F [ZFER (RX) SER (AR

Hal lermann-Streiff syndrome Hallermann-StreiffiE{RE AR 234100 2108

Saul - Wilson syndrome Saul - Wilson fE{ZEE AD C064 618150 85172

20. Dysplasias with multiple joint ERUEBAZTHES FRBRE

dislocations

Desbuquois dysplasia typel (with accessory Desbuquois BEMMEIR CRIBICREBLFLEHES) AR CANTT 251450 1425 There are also cases with or whiout accessory REBEPDEHES /EDGL, CANTIEEEHDIZAEL H

ossification center in index digit) ossification centers unliked to CANT1 %

Desbuquois dysplasia with short metacarpals and SFHEiEHE & IEEBERZH SDesbuquois BEMRIE AR CANTT 251450 1425

elongated phalanges (Kim type) (Kim %)

Desbuquois dysplasia type 2(Baratela — Scott Desbuquois BEMEIE 2% (Baratela - Scott jE AR XVLTT 615777 1425

syndrome) &8

[MuTtiple epiphyseal dysplasia, recessive type SEMBHREMRE, LMHER AR CANTT 617719 Classified in OMIM as EDM7; very rare form of MED OMIM TIE EDN7& LTHEENT LS ; FREICHAEZHNK

Bim R RE DR

SEMD with joint laxity (SEMD-JL), leptodactylic PRAHiMAE % 5> HFHBHmBRHEMMAE (SEMD-JL) AD KIF22 603546 93360

or Hall type . ISR /Hal 1B

SEMD with joint laxity (SEMD-JL), Beighton type PFAESthiRZ {5 EH BWmBHIHREMME (SEMD-JL) AR B3GALT6 271640 93359

. Beighton®!
SEMD with joint laxity (SEMD-JL), EXOC6B type BEhEEES FH B R B R MERRAE (SEMD- AR FXOC6B 618395 93359 Phenotype resembles SEMD-JL leptodactylic or Hall KB (IEEMBEEFE S BHBIREHIRENRE MiER
JL), EXOC6BZE! type /Hal |BY (2419 B

Pseudodiastric dysplasia ARt B R R RUE AR 264180 85174

CSGALNACT1 deficiency ( joint dislocations and CSGALNACT1 &iBff (BAEiALFI L EEBEMRIE) AR CSGALNACTT 616615

mild skeletal dysplasia)

B3GAT3 deficiency B3GAT3 X&iBfE AR B3AGAT3 245600 284139 Multisystem |inkeropathy including osteopenia with &t (BMRALMERR) LBRE (Larsentk) %45 BELD
fractures (osteogenesis imperfecta -like) and EBLUEREBHEETERMOAGCY > h—F&
dislocations( Larsen - like) and developmental delay

Short stature with joint laxity and myopia BEihE L EREESEER AR GZF1 617662 527450 Phenotype resembles Larsen syndrome KRIWAENT LarsenfEREFIZELT S

[Multiple joint dislocations with amelogenesis IFANERBRAEEES SREBEHRE AR SLC10A7 618363

imperfecta

Severe (lethal) neonatal short limb dysplasia ZHEMBAZES EEHFERERELKE AR FAN20B Phenotype resembles Desbuquois dysplasia A [FDesbuquois BEMBIEICEMT S

with multiple dislocations

Ehlers - Danlos syndrome, kyphoscoliosis type 1 Ehlers — DanlosfE{ZEE, HAXEEIZHEIR AR PLODT 225400 1900

Ehlers - Danlos syndrome, kyphoscoliosis type 2 Ehlers - DanlosfE{RE, HHHZBIZEE2R AR FKBP14 614557 300179

See also SED with congenital dislocations, CHST3 ZEXRMRFI%E > HHBIHEMME, CHSTIR! (5

type (group 4); atelosteogenesis type 3 and W—T4)  BREFDEIR & LarsenfERE (J

Larsen syndrome (group 7): B4GALT7 in group 25 JL—F7) , FIL—F25MBAGALTI+ SR

21. Chondrodysplasia punctata (CDP) group RRERRBHELE (COP)TL—TF

CDP, X-linked dominant, Conradi-Hunermann type sUREXBEMEIE XEBEEME, Conradi-Hu XL EBP 302960 35173

(CDPX2) nermann & (CDPX2)

CDP, X-linked recessive, brachytelephalangic 'ﬂkﬁk ERRE, X EEMESHE, REFEMHRE XL ARSE 302950 79345

type (CDPX1) (CDPX1)

CHILD (congenital hemidysplasia, ichthyosis, CHILDIEMRE (ERMAEIZEMA, ARE DEXE XL NSDHL 308050 139

limb defects)

Keutel syndrome Keute | fiE & B AR MGP 245150 85202

Greenberg dysplasia Greenberg BE2RHUE AR LBR 215140 1426 Includes hydrops-ectopic calcification-moth-eaten FRIRKE - EFFERRIE - REWVEEBEMAE (HEM)
appearance dysplasia (HEM) and dappled diaphyseal BLUFELEOKRBEEVRE 28T
dysplasia
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Rhizomelic CDP SRR KRR R R AUE AR PEX7 215100 177
AR DHPAT 222765
AR AGPS 600121
AR FART 616154
AR PEXS 616716
CDP tibial-metacarpal type RREKEBEMRE BE - PFER AD, AR 118651 79346
Astley—Kendal |l dysplasia Astley-Kendal | BEMBIE AR? 85175 Relationship to OI and to Greenberg dysplasia BHMBRALEE & WGreenberg B M RIE & DBERIZTEH
unclear
Note that stippling can occur in maternal ARBRIEEBADECSREREOZel Iweger,
autoimmune disease and several syndromes such as Smith-Lem|i-Opitz, Z ML\ DAODERFETE
Zellweger, Smith-Lemli-Opitz and others. See LB EIZEE. JIL—T1I30EHBIHEEHIFEER
also SEMD short |imb - abnormal calcification — Rifif, j&@hk - BEBRILELSE.
type in group 13.
22. Neonatal osteosclerotic dysplasias FERRBEHRBAEE
Blomstrand dysplasia Blomstrand BEMAAE AR PTHRT 215045 50945 Caused by recessive inactivating mutations; see also $HDFFHILEETEL S ; EikenBEMRE & Jansen
Eiken dysplasia and Jansen dysplasia BEVRELSR
Desmosterolosis FAERTO—ILE AR DHCR24 602398 35107 See also other sterol-metabolism related conditions #DXFAO—ILRHICEET IEELSR
Caffey disease (including perinatal, infantile Caffey 5 (FLIRE - ERE%ETL) AD COLTAT 114000 1310 See also osteogenesis imperfecta related to collagen 1B aS—4F UBEFICHET A3EHHALSE (JIL—T
and attenuated forms) 1 genes (group 25) 25) LM
Caffey disease (severe variants with prenatal Caffey 58 (HERRENEMER) AR 114000 1310
onset)
Raine dysplasia (lethal and non-lethal forms) Raine BEMBE (R - FEER) AR FAN20C 259775 1832 Includes lethal and non-lethal cases( milder case BEEMLFEERZET (B) VOEHEL 2FORESR)
with hypophosphatemic rickets)
Dysplastic cortical hyperostosis, Kozlowski - ERmtRE BEIERE, Kozlowski - Tsuruta®! AR? 2204 Two cases reported (see PMID 12401992) 28R &&H Y (PMID 12401992)
Tsuruta type
Dysplastic cortical hyperostosis, Al-Gazali type EMR MR E BETERE, Al-Gazali & AR? 601356
See also Astley-Kendall dysplasia and CDPs in S IL—TF21MAstley-Kendal | BEFEE & SIREE
group 21 EMBELSR.
23. Osteopetrosis and related disorders REARHEBEEERR
Osteopetrosis, severe neonatal or infantile KERER BEHERE/ZRE (OPTBI) AR TCIRGT 259700 667
forms AR CLCN7 611490
AR SNX10 615085
Osteopetrosis, infantile form, with nervous KEBLERE ARE HEROBEZEES (OPTBH) AR oSTH! 259720 85179 Includes former osteopetrosis with infantile DRIOI R MR aREVRELZES XKEBEEREST
system involvement (OPTB5) nueraxonal dysplasia (OMIM 600329) (OMIM 600329)
Osteopetrosis, infantile form, osteoclast- poor XIBGEHE, ILRE, ®REI/OITYURZZEZHESIHEME AR TNFRSFT1A 612301 178389 See also familial expansile osteolysis in osteolysis BAREST IL—T (FIL—T28) DOREMEILIRYE BIARE
with immunoglobulin deficiency (OPTB7) fais>® (OPTBT) group (group 28) HS ]
Osteopetrosis, intermediate form KERERE PEE AR TNFSF11 259710 667
AR PLEKHMT 611497 210110
AR CLCN7
Osteopetrosis with renal tubular acidosis BTHEMHT Y F—2REHESKERER (0PTBY) AR CA2 259730 2785
(OPTB3)
Osteopetrosis, late-onset form type 2 (OPTA2) KERERE EHXRZ2E (0PTA2) AD CLCN7 166600 53
Osteopetrosis with ectodermal dysplasia and NEEEMREREFLEHESKERER (OLEDAID) XL 1KBKG 300301 69088
immune defect (OLEDAID)
Osteopetrosis, moderate form with defective KERER BAmREEFLEES PSER AR FERNT3 612840 99844 Also mutations in RASGRP2 have between reported RASGRP2EIZFZEEDHEL HY (PMID 18709451)
leucocyte adhesion (LAD3) (PMID 18709451)
Osteosclerotic metaphyseal dysplasia BELEBRIHEERRE AR LRRKT 615198 500548 Heterogeneous conditions BEEMOHLRE
Pyknodysostosis RILEEE AR CTSK 265800 763
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Dysosteosclerosis EEHEEILE AR SLC29A3 224300 1782 Bi-allelic mutations in CSFIR cause a CSFIROF L EEFEENEEUBLERORREORRE
AR TNFRSF11A dysosteosclerosis -1ike phenotype P )
AR CSFIR
This group characterized by an impaired bone COTN—TEHBOA DXL (BEEHMAREE)
resorption as common mechanism (osteoclast ELTHEESNEZBERRICK > THMMA <0
related ) and therefore OPTA1 is not included in OPTAIEE DT IL—TFIZEHIEL (FIL—T245
this group ( see grop 24) ")
Note: Osteomesopyknosis may represent a form of ¥R : BhhRlRILEIIXRBRBROMEERT I &
osteopetrosis »HbH
24. Other sclerosing bone disorders oRBELEEREE
osteopoikilosis BHBUE AD LEMD3 166700 166119 Includes Buschke - Ol lendorff syndrome Buschke-0l lendor fiiERE ST
1306
Melorheostosis with osteopoikilosis B BIUE & £ 5 RS EE AD LEMD3 166700 1879 Includes mixed sclerosing bone dysplasia BERBELHERREZST
Melorheostosis WWEE (AOLARF—IR) SP MAP2KT 155950 2485 Probably locus heterogeneity BZTLEGTFEORE®
Osteopathia striata with cranial sclerosis BEEBEILEHES BREE (05CS) XL ANERT 300373 2780
(0SCS)
Craniometaphyseal dysplasia EEBHIREMRIE AD ANKH 123000 1522
AR GJAT 218400
Diaphyseal dysplasia Camurati-Engelmann BEEMMA Camurati-Engelmann & AD TGFB1 131300 1328 Probably locus heterogeneity BEoEEEFEORAM
Hyperostosis -Hyperphosphatemia syndrome BIEHEE - 5 ) CIEFEIRR AR GALNT3 211900 306661
AR FGF23 617993
AR KL 617994
Cerebel lar hypoplasia - endosteal screlosis INBREFZ R - B RIETERRIEE AR POLR3B 213002 85186
Hematodiaphyseal dysplasia Ghosal MAEEHEMMIE Ghosal AR TBXAST 231095 1802
Hypertrophic osteoarthropathy B AR B RS AR HPGD 259100 248095 Includes cranio-osteoarthropathy and cases of HE - BENELSHOREBREEREEZST
AR SLCOZAT 614441 recessive pachydermoperiostosis
Pachydermoperiostosis (hypertrophic KEBEIEEE (BRREBEEE —X%E ®EEHE AD 167100 2796 Relationship to recessive form (OMIM 259100, HPGD ZER (OMIM 259100, HPGDXRi&) & MDREARIEABA
osteoarthropathy, primary, autosomal) dominant) &%) deficiency) unclear
Oculodentoosseous dysplasia (0DOD) mild type R B EMAE (0D0D) iR AD GJAT 164200 2710
Oculodentoosseous dysplasia (0DOD) severe type BREEEEMMAE (0D0D) EAEH! AR GJAT 257850 2710 Possibly homozygous form of mild 0DOD BAERDDD R EESDAREN
Osteoectasia with hyperphosphatasia (juvenile BRRT7 74 —EEEHESBIEKXE (E&EMHPaget /5 AR TNFRSF118 239000 2801
Paget disease)
Osteosclerosis BELE AD LRPS 144750 2790 Includes AD osteopetrosis type 1(OPTA1) ( OMIM HEEABEHETEOKRERER type 1 (OPTA1)  (OMIM
2783 607634) and endosteal hyperostosis, Worth type; see 607634) & BMIEEEETEAE, Worth typeZ &L ; Group
3416 note group 23 PRE ]
Sclerosteosis BB E AR S0ST 269500 3152
AR LRP4 614305
Endosteal hyperostosis, van Buchem type BRIEM BEEAE, van Buchem % AR S0ST 239100 3416 Specific 52 kb deletion downstream of SOST SOSTO T MD52kb R & IZHEM
Trichodentoosseous dysplasia EZHBEMRIE AD DLX3 190320 3352
Diaphyseal medul lary stenosis with malignant EMERMEMEEBERIEZ S BRI MR EE AD WTAP 112250 85182 Also known as Hardcastle syndrome HardcastlefEfZE & LTHH b D
firous histiocytoma
Craniodiaphyseal dysplasia EEEHEMRE AD NAYA 122860 1513 Dominant negative EFEEEMY
Craniometadiaphyseal dysplasia, Wormian bone EEEHIRTHREMBIE. Worm B AR 269300 85184
type
Lenz-Majewski hyperostotic dysplasia Lenz-Majewski Bri&%5E 2R KA AD PTDSST 151050 2658
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Metaphyseal dysplasia, Braun-Tinschert type BEIREMAIE, Braun-Tinschert & AD 605946 85188

Pyle disease Pyle & AR SFRP4 265900 3005

In this group, many disorders have an increased C DY IL—TTlE, ZLDERIEEDOAH=XL

bone formation as common mechanism (osteoblast — (B3F#AEEEE) & LT, WMLE-BHEENAHS.

related). PREBICEZH S PHBRERZUHEEERERESR

Consider also mesomelic trichothiodystrophy with e (PMID 15148554) ¥, & &

central osteosclerosis (PMID 15148554)

25. Osteogenesis Imperfecta and decreased 25. REETLELRBEETE2RTIL—T

bone density group

Osteogenesis imperfecta, non-deforming with BHEBRALE, KGEMNLGERBIEZESEERE A COLTAT 166200 216796 OMIM OI type I OMIM BREALE IR

persistently blue sclerae (0l type 1) (oI 1&) COL1A2

Osteogenesis imperfecta, perinatal lethal form EBREEFLE, BELHHEE (01 28) AD COLTAT 166210 216804 OMIM OI type II OMIM BT £E [18

(01 type 2) AD COLT1AZ 166210 216804 OMIM OI type II OMIM BRRLAF£HE 118
AR CRTAP 610854 216804 OMIM OI type VII OMIM BRRAL£E VIR
AR LEPRET 610915 216804 OMIM OI type VIII OMIM B £E VIITE
AR PPIB 259440 216804 OMIM OI type IX OMIM BT £E IXE

Osteogenesis imperfecta, progressively deforming B F£E, #THERE (01 &) AD COLTAT 259420 216812 OMIM Ol type III OMIM BRmALE 112

type (01 type 3) AD COLT1AZ 259420 216812 OMIM OI type III OMIM BRmALAE [118
AD IFITHS 610967 216812 OMIM OI type V OMIM B A2 VR
AR SERPINFT 613982 216812 OMIM OI type VI OMIM BT £E VIR
AR CRTAP 610682 216812 OMIM OI type VII OMIM B2 A LE VIR
AR LEPRET 610915 216812 OMIM OI type VIII OMIM BT £E VIIIE
AR PPIB 259440 216812 OMIM OI type IX OMIM BT LE IXE
AR SERPINHT 613848 216812 OMIM OI type X OMIM B2 LE XB
AR FKBP1O THEM38B 610968 216812 OMIM OI type XI OMIM BT LE XIE
AR BhP1 615066 216812 OMIM OI type XII OMIM BRRALE XITHR
AR mr1 112264 216812 OMIM OI type XIII OMIM BT LE XITIE
AR CREB3L1 615220 216812 OMIM OI type XIV OMIM BR2RALAE XIVE
AR SPARC 616229 216812 OMIM OI type XV OMIM BT LE XVE
AR TENT5A 616507 216812 OMIM OI type XVI OMIM BRRALAE XVIR
AR 617952 216812 OMIM OI type XVII OMIM BT LE XVIIE

Osteogenesis imperfecta, moderate form BMRALE, hHEER (01 48) AD COLTAT 166220 216820 OMIM OI type IV OMIM BT £E IVE

(0 type 4) GER : RATIEBICER®RE) AD COLTAZ 166220 216820 OMIM OI type IV OMIM BT £E [VE

(Note: In adult always, normal sclerae) AD WNTT 615220 216820 OMIM OI type XV OMIM BT LE XVE
AD TFTHS 610967 216820 OMIM OI type V OMIM BRRAL£E VR
AR CRTAP 610682 216820 OMIM OI type VII OMIM B2 A LE VIR
AR PPIB 259440 216820 OMIM OI type IX OMIM BT LE IXE
AR FKBPI1O 610968 216820 OMIM OI type XI OMIM BT LE XIE
AR SP7 613849 216820 OMIM O type XII OMIM BRRALE XITHR

Osteogenesis imperfecta with calcification of BHEBENRRIL - BEBRREZES BHRALE AD IFITHS 610967 216828

the interosseous membranes and/or hypertrophic (01 5%)

callus (0Ol type 5)

Osteoporosis-X-Iinked form BHBRE, XEHEMER XL PLS3 300910 391330 OMIM OI typeXIX OMIM BRZRALAE XIXE
XL WBTPS2 301014

Osteoporosis—AD form BHEE BLeAEMEEEE AD WT1 615220 216820 OMIM OI type XV OMIM BT LE XVE
AD LRPS 166710 85193

Bruck syndrome type 1 (BS1) Bruck fEfZEf (BS1) AR FKBP10 259450 2771 See autosomal recessive OI, above: intrafamilial TREFEBRLSHEBRRATLEEZSE ; 013LBSIRICIER

variability between 013 and BS1 documented BEREHEEORESHY
Bruck syndrome type 2 (BS2) Bruck fiE{%Ef (BS2) AR PLOD2 609220 2771
Osteoporosis—pseudoglioma syndrome BHEE - ARBEERE AR LRPS 259770 2788 May mimic OI type 3 and 4 without eye involvement BRFROLGZVEBRATLE 38 & 4BRCHEULTWLWSD
EnHD

Calvarial doughnut lesions with bone fragility EBHBHEEESIEERF—F v IYBERE AD SGHS2 126550 85192 Overlap with SMD phenotype EHERREMRELRBENEET S

Cole-Carpenter dysplasia (bone fragility with  Cole-Carpenter EEWHiE GEEEWMSELHESE AD P4HB 112240 2050

craniosynostosis) 33 4E)

Cole- Carpenter |ike dysplasia Gole-Carpenter #EMMKIE AR SEC24D 616294 Cole - Capenter syndrome 2 Cole-CarpenterfE & #5258
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Spondy lo-ocular dysplasia HH - BEMRE AR XYLz 605822 85194
Gnathodiaphyseal dysplasia BEEREVMRE AD ANO5 166260 53697
Ehlers-Danlos syndrome, spondylodysplastic type IT—35X - ¥V ORfEGEE, SHEBAKER AR B4GALT7 130070 75497 Formerly known as “EDS, progeroid form” ; also known EDS EEZHE S5 —+ UfEEE la Réunion variant& LT
as ” Larsen syndrome, la Réunion variant” ; see also Z15N T =%k ; ¥ )L—F20MB3GALT6 XRiBE LS
B3GALT6 deficiency in group 20
Geroderma osteodysplasticum BEMEZEASEBE AR GORAB 231070 2078
Cutis laxa, autosomal recessive form, type 2B KISiRAE. EHEASHER. 283 (ARCL2B) AR PYCRT 612940 90350 Skeletal features overlapping with progeroid EDS and B DS HMIZEZIDSOEELBMEZ ARERRELES
(ARCL2B) geroderma osteodysplasticum HY
Cutis laxa, autosomal recessive form, type 2A REMIEE. EREESHER . 248 (ARCL2A) ( AR ATP6VOA2 278250 90350 Skeletal features overlapping with progeroid EDS and B D MITEEZREDSOBEMEMZASRERE LTS
(ARCL2A) Wrinkly skinjE{%E$) 219200 geroderma osteodysplasticum HY
(Wrinkly skin syndrome)
[Wiedmann- Rautenstrauch syndrome Wiedmann- RautenstrauchfE & & AR POLR3A 264090 3455
Singleton-Merten dysplasia type 1 Singleton-Merten BEMARAEIE AD IFIHI 182250 85191
Singleton-Merten dysplasia type 2 Singleton-Merten B ER AR AR DDX58 616298 85191
Short stature, optic nerve atrophy and Pelger - BB &K, fR#E#EZEH, Pelger - HuetEE AR NBAS 614800 391677
Huet anomaly (SOPH fEfZE$)
(SOPH syndrome )
See also metaphyseal dysplasia with maxillary S IL—J1OLBEERREES BRGERRKIELS
hypoplasia in group 11 "
26. Abnormal mineralization group 26. RERBREITL—T
Hypophosphatasia, perinatal lethal , infantile {ERRT74—tfE FEEHE - ZRE - ZFH AR ALPL 241500 436
and juvenile forms
Hypophosphatasia, juvenile and adult forms BRR D72 —tE, SEE - KAR AD ALPL 146300 247676 Includes odontohypophosphatasia HWRBEERR I 724—EEEZET
Hypophosphatemic rickets, X-linked By vmEEL< 5%, XGEHEME XL PHEX 307800 89936
Hypophosphatemic rickets, autosomal dominant B VIEEL 29K EREAENE AD FGF23 193100 89937
Hypophosphatemic rickets, autosomal recessive, 1BV VMEML 29K EHRBHESHE 15 (ARHRD AR DHP1 241520 289176
type 1 (ARHR1)
Hypophosphatemic rickets, autosomal recessive, {EY VIEM< 29K, BEEAELH 28 (ARHR2) AR ENPPT 613312 289176
type 2 (ARHR2)
Hypophosphatemic rickets with hypercalciuria, X- @hIL T LREEHSEY VMEML 555, X #E#HE XL CLCNS 300554 1652 Part of Dent’ s disease complex Dent FHEEED—E
linked recessive #
Hypophosphatemic rickets with hypercalciuria, BHILY I LREEFESE) v IEMEL 558 EEEE AR SLC34A3 241530 157215
autosomal recessive (HHRH) &1 (HHRH)
Vitamin D - dependent rickets , type 1A E4 S UDIKEMHL 59F, 1A% AR CYP27B1 264700 289157
Vitamin D - dependent rickets , type 1B E4 S UDIKGFHL 5% . 1BE AR CYPZRT 600081 289157
Vitamin D - dependent rickets , type 2A E4 S UDIKGFHL 59F . 2AR! AR VDR 277440 93160
Vitamin D - dependent rickets , type 2B EA I UDKEML %% . 2BR AR? 600785 93160
Familial hyperparathyroidism type 1-4 RiEER R R IR RE T 1 ~48 AD che73 145000 99879 Genetic hyperparathyroidism due to parathyroid IR IS AR FE [ & B8 (1 D Bl B 4K AR 1 B 7T S 5 AMEN D
AD coe73 145001 99880 adenoma occurs in a number of tumor -associated EOUEEHEEERBNLITELS
AD - 610071 99879 syndrome such as MEN
AD Gonz 617343 99879
Neonatal hyperparathyroidism, severe form B4R ER/IMARSRE ST, FER AR, AD CASR 239200 417
Neonatal hyperparathyroidism, transient form AR ER/IMARSRETTHEE, —BMR AR TRPVE 618188 417
Familial hypocalciuric hypercalcemia with —BHHERER/MABBETTEE 5 RIkMHEEH AD CASR 145980 405 Other form of familial hypocalciuric hypercalcemia ZDMOREEEHILLYLRESHILS Y LMSE TR
transient neonatal hyperparathyroidism WY LREE NIV Y LIE do not show significant skeletal phenotypes M EBRBEERSZL
13723
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Calcium pyrophosphate deposition disease AT HLERY UEBIERERE (RESEHEREK A ANKH 118600 1416 Loss-of - function mutations (see craniometaphyseal #4§E#B%Z R (group24DEEERIFEMKESR)
(familial chondrocalcinosis) type 2 5E) 28 dysplasia in group 24)
Cutaneous skeletal hypophosphatemia syndrome BRIEBHRIE ) > I fE i = 2% SP HRAS
SP NRAS

See also Jansen dysplasia and Eiken BRIHEMMIE Jansen type, Eiken EWAIE (F
dysplasia(group 11) and Cole - Carpenter JL—F11) , Cole-Carpenter BEMEE (VIL—
syndrome (group 25); see also group 22 for 725) B8R
FAM20C related cases of hypophosphatemic rickets % JL— F22DFAM20CH'BEE L 1=1E ") v MfEH < %95

FEB 4 B R
27. Lysosomal storage diseases with skeletal 27. RELZHSISA YV —LE (SREREE
involvement (dysostosis multiplex group) gr—7)
Mucopolysaccharidosis type 1H -1S LS HEE THE - 1S8 AR 1DUA 607014 579

607015
607016
Mucopolysaccharidosis type 2 Lo kEE 28 XL 1Ds 309900 580
Mucopolysaccharidosis type 3A LB HERE AR AR SGSH 252900 79269
Mucopolysaccharidosis type 3B L% ¥EE 3BE AR NAGLY 252920 79270
Mucopolysaccharidosis type 3C Lo ¥ERE 3CE AR HSGNAT 252930 79271
Mucopolysaccharidosis type 3D LaZ¥EE DR AR GNS 252940 79272
Mucopolysaccharidosis type 4A LOZHERE AR AR GALNS 253000 309297
Mucopolysaccharidosis type 4B L2 ¥EfE 4BRY AR GLB1 253010 309310
Mucopolysaccharidosis type 6 LB EEE 68 AR ARSB 253200 583
Mucopolysaccharidosis type 7 LaZkEE 18 AR GUSB 253220 584
Mucopolysaccharidosis —plus syndrome (VPS33A LB HEE - NAEMREE (VPS33A Xi8) AR VPS33A 617303 505248
deficiency )
Fucosidosis JaAvkR—=YR AR FUCA 230000 349
Alpha-Mannosidosis FINIFP-R2) TV R—YR AR MANZBT 248500 61
Beta-Mannosidosis R=B-%2 )V RF—=VR AR MANBA 248510 118
Aspartylglucosaminuria FARNILFIILT LAY I URE AR AGA 208400 93
GM1Gangliosidosis, several forms MAVT AL F—V R, &R AR GLBT 230500 354
Sialidosis, several forms PTFTYER—VR, &R AR NEUT 256550 812
93399
93400
Sialic acid storage disease (SIASD) 27 IIVEEETRIE (SIASD) AR SLC17A5 269920 834
Galactosialidosis, several forms AU L7 YF—=VR, &E AR PPGB 256540 351
Multiple sulfatase deficiency Z2RYILT 7 A —HERIEE AR SUNFT 272200 585
Mucolipidosis Il (I-cell disease), alpha/beta LZEEEIE (I-cell &), ZILIT7/R—4H AR GNPTAB 252500 576
type
Mucolipidosis 111 (Pseudo-Hurler polydystrophy), LJfEEEN (AM/N—5—HRYTX+OT74—), AR GNPTAB 252600 423461
alpha/beta type TFILID7/R—4 8
Mucolipidosis 111 (Pseudo-Hurler polydystrophy), LAJfEEEN (AM/N—S5—KRY X kO AR GNPTG 252605 423470
gamma type Ja4—=), HAUTE
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Other conditions resembling storage disease: EWRMEICEMNT HMORE  £EXESTVaVILEE
congenital disorders of glycosylation and BEOS LA T4V I BERKE (FIL—T15)
geleophysic dysplasia (group 15)
28. Osteolysis group 28. RBBETINL—T
Familial expansile osteolysis R LR B AR AD TNFRSFTTA 174810 85195 Includes early - onset familial Paget disease of BEMOBNACIY MNEEED.
602080 bone. REGERLEBHBELELSE (JL—T23)
See also osteopetrosis and dysosteosclerosis ( group
23)
[Mandibuloacral dysplasia T IRE R AR LIMNVA 248370 2457
AR ZWPSTE24 608612
Progeria, Hutchinson-Gilford type B e, Hutchinson-Gilford & AD LMNVA 176670 740
[MuTticentric osteolysis, nodulosis and 2o BIARRAE, 5EGE, FAETAE (MONA) AR miP2 259600 371428 Includes Winchester - Torg syndrome and nodulosis - Winchester — Torg JEIREf & 28T, FBAEVE, BIAMRERE
arthropathy (MONA) AR MP14 277950 arthropaty -osteolysis syndrome BEEZET
Hajdu-Cheney syndrome Hajdu-Cheney fE{REE AD NOTCH? 102500 955 Includes serpentine fibula - polycystic kidney WITHE - ERBERBEEZET
syndrome
[Multicentric carpal-tarsal osteolysis with and ZHLEFIRE - RREAMRE (BRZES/ED A MAFB 166300 2774
without nephropathy L)
See also Pycnodysostosis, cleidocranial RILEBE, HEBESEMRE, Keutel EIRE,
dysplasia, Keutel syndrome, Farber disease and Farber $&, Singleton-MertenfEZE#HSMHB. I :
Singleton-Merten syndrome. WL DADHBFHIRETAFTEROFERELY
Note: several neurologic conditions may cause 5%.
acroosteolysis
29. Disorganized development of skeletal REELSORERETN—T
components group
[MuTtiple cartilaginous exostoses ZHRUEHREUENBIEE AD EXTI 133700 321
AD EXT2 133700 321
Cherubism TIVE LE AD SH3BP2 118400 184
Fibrous dysplasia, polyostotic form REMBEERMAE, 2BE ( McCune - Albright SP GNAS 174800 562 Somatic mosaicism and imprinting phenomena HMBEFA P T)oT 4 VITBRER
( McCune - Albright ) )
[Metachondromatosis AR FAT =Y R AD PIPNTT 156250 2499
Osteoglophonic dysplasia BERAMERRE AD FGFRT 166250 2645 Craniosynostosis is also an important feature (group BEEBMEELEELEY (FL—TF33)
Fibrodysplasia ossificans progressiva (FOP) AT B L MR R RE AD ACVRI 135100 337
Neurofibromatosis type 1 (NF1) IR RMEE 18 (NF1) AD NFT 162200 363700
Cherubism with gingival fibromatosis (Ramon ERBHEEEHES Y IILELE (RamonfEIRE) AR 266270 3019
syndrome)
Dysplasia epiphysealis hemimelica (Trevor) FEREEmERRAE (Trevor) SP 127800 1822
Lipomembraneous osteodysptrophy with BEBEZF S EHEEEEREE (BEEZHES9Z AR TRHZ, 221770 27170
leukoencephalopathy (presenile dementia with HAEBANAE ;. Nasu-Hakola) TYROBP
bone cysts; Nasu - Hakola)
Enchondromatosis (0llier) and Enchondromatosis PEXBEfE (Ollier) , HFLVMEEEHSNEKE SP 1DHI, IDHZ 166000 296
with hemangiomata (Maffucci) EfE (Maffucci) 163634
[Metaphyseal chondromatosis with D-2- D-27KE#IE V)L 2 —ILBEFRIE & 1% 5 B IR R B IEiE SP IDHT 614875 99646
hydroxyglutaric aciduria
Genochondromatosis BEEREEE AD 137360 85197 Probably includes Vaandrager - Pefia syndrome #% 5 {Vaandrager - Pefia FEMEEHZST
93398
Gorham -stout disease Gorham-Stoutf& SP 123880 73 See also familial diffuse cystic angiomatosis of BOREMUVFAMERENEEEL SR
bone (PMID 2910603)
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osteofibrous dysplasia BREEELR AD, SP MET 607278 488265

See also: Proteus syndrome in group 30; S IL—TF30D ProteusiEl®EE, JIIL—T120EHNRE

spondy loenchodrodysplasia in group 12; BHREE, V- T20EREEHRNKEEE, JIIL—T26

dysspondy | oenchondromatosis in group 2; DEEREY viEEREELSE

cutaneous skeletal hypophosphatemia syndrome in

group 26

30. Overgrowth (tall stature)syndromes with 30. BHBEZ*ERT2ERE (H&E) &R
skeletal involvement

Weaver syndrome Weaver fif {& B AD FZH? 277590 3447 Some cases reported with NSD1, EED, and SUZ12 NSD1, EED, SUZ1I2ZEERZHES5SHELHY
mutations
Sotos syndrome SotosfiE & B AD NSDI 117550 821 includes Malan syndrome MalanfElRBEZ ST
AD NFIX 614753 420179
AR APC2 617169
Luscan-Lumish syndrome Luscan-Lumi shii & 2% AD SETD2 616831
Tatton-Brown-Rahman syndrome Tatton-Brown-Rahman{E {& 8% AD DNWT3A 615879 404443
[Marshal I-Smith syndrome Marshal |-SmithfE %8 AD NFIX 602535 561
Proteus syndrome ProteusfE{Z & SP AKTT 176920 744
CLOVES SRMIEIERBRR-NEFH-REBH-F&/FiH#ZF SP PIK3CA 612918 140944
i
[Marfan syndrome Mar fanjiE & 2% AD FBNT 154700 558
Congenital contractural arachnodactyly EXRMEMENE < LIRIBE AD FBN2 121050 115
Loeys-Dietz syndrome (types 1- 6) Loeys-Dietz fE{ZEE (1~6%!) AD TGFBR1 609192 60030
AD TGFBR2 610168
AD SWAD3 613795
AD TGFB2 614816
AD TGFB3 615582
AD SWADZ 601366
[Meeter - Loeys syndrome Meeter - LoeysfE{&E XL BGN 300989 See also SEMD, biglycan type (group 13) BHEBHBERBEBRE, N4 TYVAVE (FL—T13)
LR
Overgrowth syndrome with 2937 translocations 203TEREE % 1F 5 B RIEFEEH SP NPPC 498488 Overgrowth probably caused by overexpression of NPPC B & IL& % 5 < NPPCOBEIHRBARE
Tall stature with long halluces, NPR2 type EBUFEHS>55EK, NPR2E! AD NPR2 615923 329191 includes epiphyseal chondrodysplasia, Miura type; BiREBEMKIE Miuradl ; HEEESEEL2SD
gain-of-function mutations
Tall stature with long halluces, NPR3 type EBUFEHES>5 5K, NPRIE AR NPR3 Loss—of - function mutations BWERERETE
[Moreo-Nishimura-Schmidt syndrome Moreo-Nishimura-Schmidt fE{%& SP 608811 498485
See also: Shprintzen-Goldberg syndrome in BEEBWMAEY IL— T DShprintzen-Goldberg fEIE
Craniosynostosis group 33 BIN—TBELBR

31. Genetic inflammatory/rheumatoid-Iike R REE/ VoI FREBESE
osteoarthropathies

Progressive pseudorheumatoid dysplasia (PPRD; TR ) I FHREREMAUE (PPRD: #THERIETE AR WISP3 208230 1159
SED with progressive arthropathy) S BHBIRERRIE)
Chronic infantile neurologic cutaneous articular BMZRMEESEMERE (CINCA) /HERYIRES AD CIAST 607115 1451

syndrome (CINCA) / neonatal onset multisystem R AAEMEARR  (NOMID)
inflammatory disease (NOMID)

Sterile multifocal osteomyelitis, periostitis, HEMZRMERA, BIEx, BAEE (CINCA/NOMIDER) AR ILIRN 147679 210115
and pustulosis (CINCA/NOMID-Iike)

Chronic recurrent multifocal osteomyelitis with ZXMEEFRMEMEEMEFESIEHEBREZRMEETHL AR LPINZ 609628 77297
congenital dyserythropoietic anemia (CRMO with (CDA% {5 CRMO; MajeedsE{EEE)
CDA; Majeed syndrome)
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Hyaline fibromatosis syndrome E7 Y URHEEE AR ANTXR2 236490 2176 Prevously known as infanile systemic hyalinosis, MOTOIRLEHHFLE. BEHET ) VRHEEE
juvenile hyaline fibromatosis (OMIM 228600) and (OMIM 228600) # & UPureticfiE & &

Puretic syndrome

32. Cleidocranial dysplasia and related BHAERRBRELERESR

disorders

Cleidocranial dysplasia HEEEEMRE AD RUNX2 119600 1452 See also metaphyseal dysplasia with maxillary THEEMREES BRHERRELSR (U IL—T11)
hypoplasia (group 11)

CDAGS syndrome (craniosynostosis, delayed CDAGSYEIZE (EEBMAE RMFAMEE, HEFA #AR 603116 85199

fontanel closure, parietal foramina, imperforate AL, 4#E%E, #5)
anus, genital anomalies, skin eruption)

Yunis-Varon dysplasia Yunis-Varon &ER R AR FIG 4 216340 3472
AR VAC14
Parietal foramina (isolated) BEIET. (HmE) AD ALX4 609597 60015 See also Frontonasal dysplasia type 1 (group 34) MBERAEMREIR (FJIL—T34) £BR
AD Wsx2 168500
Parietal foramina with cleidocranial dysplasia $4BEEEMEELEESEET AD WSX2 168500 251290 MSX2 muttion also cause craniosynostosis Boston type MSX2 ZRIFXFEZE B M A feBostonE (4 /L—TF33) DREA
( group 33) 12%7%%
See also: pyknodysostosis(group 23), wrinkly FHOEBRBICOVTIE, RIERBE (JL—TF
skin syndrome, mandibuloacral dysplasia, 23), BRRISERSE, THBERK BEE
progeria and Hajdu-Cheny syndrome (group 28) for Hajdu-ChenysfE{ZE (4 )IL—F28) 3 5HE.
simillar clavicular defects.
33. Craniosynostosis syndromes EERTEEERS
Pfeiffer syndrome Pfeiffer SERE AD FGFRT 101600 93258 Most have FGFR1 p.P252R mutation: Includes Jackson- % < [XFGFR1 P252RZEE %#HJ % ; Jackson-WeissiEIREE
AD FGFR2 101600 710 Weiss syndrome (OMIM 123150) (OMIM 123150) #&&
Apert syndrome Apert FEIREF AD FGFR2 101200 87
Craniosynostosis with cutis gyrata (Beare- REMREEZH SEEBRAAE (Beare-Stevenson) AD FGFR2 123790 1555
Stevenson)
Crouzon syndrome Crouzon fE{ZEE AD FGFR2 123500 207
Grouzon-1like craniosynostosis with acanthosis EEREEZEMHE SCrouzon HREEFMAE (Crouzon E AD FGFR3 612247 93262 Defined by specific FGFR3 p. A391E mutation % EMIIFGFR3 AIENZEERIZEYEZ SN D
nigricans (Crouzonodermoskeletal syndrome) BERERE)
Craniosynostosis, Muenke type BEEBHAE, Muenke AD FGFR3 602849 53271 Defined by specific FGFR 3p. P250R mutation % EMIFGFR3 P2S0RDEERIZEYEEZ SN D
Antley-Bixler syndrome Antley-Bixler fE{ERE AR POR 201750 83
63269
Craniosynostosis Boston type BEEEHAE, Boston B AD WSX2 604757 1541 Heterozygous p. P148H mutation in two family 2RZTCPIUBHAT OESEE
Saethre-Chotzen syndrome Saethre-Chotzen JE{REE AD TWIST! 101400 794 Mutation in FGFR3, FGFR2, and TCF12 have been FGFR3, FGFR2, TCF1232%K% R (L Saethre-Chotzen fE(E
reported to cause phenotypes resembling Saethre- BICHELULERBREOREELIENRESATLS
Chotzen syndrome
Shprintzen-Goldberg syndrome Shprintzen-Goldberg fEIZEE AD SKI 182212 2462
Baller-Gerold syndrome Baller-Gerold fEfZE AR RECOL4 218600 1225 RECOL4 might not account for all cases of Baller- FRTDBal ler-Gerol dfie {& & ARECALAE Iz F TIEERBA T
Gerold ERLADLLAAL
Carpenter syndrome Carpenter fEIZEE AR RAB23 201000 65759
AR NEGF8 614976
Coronal craniosynostosis BRESEHNEEE AD TCF12 615314 35099
Complex craniosynostosis EHEEEERSE AD ERF 600775 Mutation in ERF also cause Chitayat hyperphalangism ERFDZERE[LChitayatif&i B BEEREORRIZELLS
syndrome
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See also cranioectodermal dysplasia(group9), BENEERMEE (FIL—79)  BHBIHBH

SEMD type RSPRY1(group13), iHEMAAE RSPRYIE (F)L—T13) , BESEE

osteocraniostenosis (groupl9), $E (¥ )L—F19) Cole-Carpenter FEIEEE(HIL—F

Cole-Carpenter syndrome (group25), CDAGS syndrome 25), CDAGS fE{EEE (4 /)L— 732), EEZEHISESEE

(group32), craniofrontonasal syndrome (group34), 2 (4’ )L—34), Philadelphia & FEZEFMAE

Philadelphia type craniosynostosis (IHH (IHH duplication) (FIL—T741), BRUEBEEE

duplication) (group41), and multiple synosotosis f&# FGF9 & (F)L—T42) + 3B, BEEBWESE

syndrome FGF9 type(group42). Craniosynosotois Loeys-Dietz EREB (FIL—TF0)ICELBZELH

can also be present in Loeys-Dietz %

syndrome (group30)

34. Dysostoses with predominant craniofacial EEEEAREEZ T LT IRAE

involvement

Mandibulofacial dysostosis (Treacher Collins, T - EEEmEEE (Treacher Collins, Franceschetti- AD TCOF1 154500 861

Franceschetti-Klein) Klein) AR POLRIC 248390

AD, AR POLRID 613717

Mandibulofacial dysostosis with microcephaaly INBBSEE S THREBERERE AD EFTUDZ 610536 79113

Mandibulofacial dysostosis with alopecia REEZHS> THEGERE AD FDNRA 616367 443995

Miller syndrome (postaxial acrofacial Miller jEIREF (BhktEcintEmE&IE) AR DHODH 263750 246

dysostosis)

Acrofacial dysostosis, Nager type FinEEEmE B, Nager AD, AR SF3B4 154400 245

Acrofacial dysostosis, Rodriguez type SFinEAmEBE, Rodriguez AR SF3B4 201170 1788

Acrofacial dysostosis, Cincinnati type RiGEEEMERBE, Cincinnati®! AD POLRIA 616462 1200

Frontonasal dysplasia, type 1 BEERERAKE, 12 AR ALX3 136760 391474

Frontonasal dysplasia, type 2 BEEREMARE, 28 AR ALX4 613451 228390

Frontonasal dysplasia, type 3 BEEREMARE, 3 AR ALXT 613456 306542

Craniofrontonasal syndrome BEERICERAEIREE XL EFNBT 304110 1520

Acromelic frontonasal syndrome 5= o7 f% BT BE SR S 1R B AD ZSWING 603671 1827

Hemifacial microsomia FREEMATSE SP, AD 164210 374 Includes Goldenhar syndrome and oculo-auriculo- EEMEEMENH D, GoldenharERB LR - B - HHX
vertebral spectrum; genetically heterogeneous: In R4 FSLZEEL., 14023 1OMNEHEEET 5B H5
some cases, a microduplication on 14g23.1

Richieri- Costa — Pereira syndrome Richieri- Costa - Pereira JEIREE AR EIF4A3 268305 3102

Aur iculocondylar syndrome, type 1 ENTHEBIEES, 18 AD GNAI3 602483 137888

Aur iculocondylar syndrome, type 2 ENTHEBIEERE, 28 AR, AD PLCB4 614669 137888

Aur iculocondylar syndrome, type 3 ENTHEBIEERE, 38 AR EDNT 615706 137888

Orofaciodigital syndrome type I (OFD1) O - BEm - $eIEIRAE1E) (OFD1) XL OFD1 311200 2750

Weyer acrofacial (acrodental) dysostosis Weyer SEifig@ (SEimth) REE AD Evel 193530 952 See also Ciliopathies (group 9) MERBEESB (U L—T9)

AD Evez

See also orofaciodigital syndrome type IV in th MEEEEDL - B - IFERFIEESE

Ciliopahy

35. Dysostoses with predominant vertebral 35. BHEEE (WRREZ#S/#bRW) 2

with and without costal involvement ETIERRE

Currarino syndrome Currarino fE{REF AD X7 176450 1552 Overlap with caudal regression syndrome( see OMIM EBERITAEIRE & EHT 5 (OMIM6001455 8. ; VANGLT1 D
600145; heterozygous mutation in VANGL1) ATOREHER)
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Spondy locostal dysostosis EHMWEESE AR DLL3 277300 2311
AR NESP2 608681 2311
AR LFNG 609813 2311
AR HES7 613686 2311
AR, AD TBX6 122600 122600
AR RIPPLYZ 616566 2311
NAD deficiency syndrome NADZ $8 fiF f& 3% AR HAAO 617660 521438 With associated cardiac, limb, and renal defects D, mEk, BEOXEEES
AR KYwy 617661
Vertebral segmentation defect (congenital BROBREE*HT HNHMHEEHISE (EXHE/MZE A MESP2 608681 2311
scolliosis ) with variable penetrance 9iE) AD HES7 613686 2311
Klippel-Feil syndrome Klippel-Feil fEMEE AD GDF6 118100 2345 role of GDF6 mutations in AD spondylothoracic EBUHEHMIEREICH T SCFEEDEREILFEH
AR MEOXT 214300 2345 dysostosis remain unclear
AD GDF3 613702 2345
AR noiss 616549 447974
Cerebrocostomandibular syndrome (rib gap B - BB - THRAEMREE (rib gapfEl&E) AD SNRPB 117650 1393 Mutations in COG1 are found in a COGTDZERILAN - B S - THEBERE (DG Ig#) TR
syndrome) cerebrocostomandibular -1ike syndrome (CDG type |lg) Bh 3
Diaphanospondy lodysostosis BREHESE AR BWPER 608022 66637 includes ischiospinal dysostosis LEEHEBEEZSD
Spondy | o-megaepiphyseal -metaphyseal HH - EXBR - BEIRERBUE (SMMD) AR NKX3-2 613330 228387
dysplasia (SMMD)
See also spondylocarpotarsal dysplasia in group Z/L—T7DEHFREEHREEHEELSHE
7
36. Patellar dysostoses EERRRE
Ischiopatellar dysplasia (small patella LEREREMBE (MEEEERE AD TBX4 147891 1509
syndrome)
Nail-patella syndrome N - REBERE AD LMX1B8 161200 2614
Genitopatellar syndrome T RRRE B AE IR R AD KAT6B 606170 85201
Ear-patel la-short stature syndrome E-REE - BESRERE Meier—CGorlin) AR OrRC1 224690 2554
(Meier-Gorlin) AR ORC4 613800 2554
AR ORC6 613803 2554
AR cort 613804 2554
AR checé 613805 2554
AD GV 613835 2554
AR CDC45L 617063 2554
See also MED group (group 10) for conditions BHREMREOEER (J)L—F18) &
with patellar changes as well as ischio—pubic- RAPADILINO fE{EE (FIL—T39) &L THE - B
patellar dysplasia as mild expression of B -BREEEVRELRE BREBEXEESIRE
campome |l ic dysplasia(group 18) and RAPADILINO DEEUEBHERBREISIIN—T (FIL—T710)%5
syndrome (group39): patellar hypoplasia is B REBEMAKFPITXZEETIARE (¥
variable present in P/7TX/ related clubfoot IL—TF39) TREIZEET S
(group 39)
37. Brachydactylies ( without extraskeletal #Ei#f (RHNBRBEEZ£EDLLLY)
manifestations)
Brachydactyly type Al EIREAE AD THH 112500 93388
Brachydactyly type A2 SEHEAEA2EY AD BNPR1B 112600 93396 Duplication of BMP2 enhancer BWP2T NV —DEHE
AD BWP2 112600
AD GDF5 112600
Brachydactyly type B faEEBE! AD ROR2 113000 93383 see also Robinow syndrome/COVESDEM RobinowjiE &£~ COVESDEM , & R
Brachydactyly type B2 42 E4EB2EY AD NOG 611377 140908
|Brachydacty|y type C fEEECE! AD, AR GDF5 113100 93384 See also ASPED (group 15) and other GDF5 disorders ASPED (4’ )L—15) &thDGDFSEEEL SR
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Brachydactyly type D faEqED R AD HOXD13 113200 Brachydactyly type D is often a component of EIREDRE LIELIXEIREERORAS TH D
brachydactyly type E
Brachydactyly type E fEEIEER! AD PTHLH 613382 93387
AD HOXD13 113300
Brachydactyly with anonychia(Cooks syndrome) MREZEES EHEAE (Cooks FEIREE) AD KCNJ2 106995 1487 Duplications of SOX9/KCNJ2 regulatory region SOX9/KCNJ2SR B fEI D B4R
Preaxial brachydactyly, PAX3 type BhAETIMEEIEE, PAXSEY AD PAX3 See PMID 25959774 PMID 25959774582
38. Brachydactylies ( with extraskeletal EiRE (M BREBREZ#S)
manifestations)
Brachydactyly-mental retardation syndrome IR - BOEREIEE AD HDAC4 600430 1001 Some patients have microdeletions involving BiEEEFICHMIREERT S Qq3TRIBEGEE) EHL
contiguous genes(2g37 deletion syndrome) H5b
Hyperphosphatasia with mental retardation, BaER REBEMSLUHEMNLERZESS AR PIGY 239300 247262
brachytelephalangy, and distinct face KRR 778 —€E
Brachydacty|y-hypertentoin syndrome $EIRIE - S MEMEEE Bilginturian) AD PDE3A 112410 1276
(Bilginturan)
Microcephaly-oculo-digito-esophageal-duodental /NGB - BR - 5 - B - + =5IBEIEE (FeingoldfE AD WYCN 164280 1305
syndrome (Feingold syndrome) 1=8)
Hand-foot-genital syndrome F B - MBERE AD HOXA13 140000 2438
Rubinstein-Taybi syndrome Rubinstein-TaybifiE f& B AD CREBBP 180849 783
AD EP300 613684 353284
Brachydaactyly, Temtamy type $E15E, TemtamyZ! AR CHSYT 605282 363417
Coffin-Siris syndrome Coffin-SirisfEEEE AD ARIDIB SMARCBT 135900 1465 Mutation in various components of the SWI/SNF Coffin-SirisfEIRE & M SN =EHIZIXSWI/SNFE S X
AD SWMARCA4 614608 complex have been reported in patients with a DFE 4 DcomponentDBEIZFEEMNHESh TS
AD SMARCE 1 614609 diagnosis of Coffin-Siris syndrome
AD 616938
Catel - Manzke syndrome Catel-ManzkefE & & AR 76DS 616145 1388
Pseudohypoparathyroidism type IA AR FIRIRHEEE IR TE AR AD GNVAS 103580 79443 Cause by loss-of-function mutations on the maternal BO7 LI EDO#EEREETREICERT 5 ; LUATDOAlbright
allele; formerly known as Albright hereditary BEUHEEXRBEELLTHMOATLS
osteodystrophy
See also group 15 for other conditions with K BARRE B R EERREE (T)L—T21) &[]
brachydactyly as well as brachytelephalangic #, TN—TISDITINE F 1 S5 M DFHEFSE.
CDP (group 21).
39. Limb hypoplasia - reduction defects mEIERE/ RETNV—F
rou
Ulnar-mammary syndrome RE - iEEEH# AD TBX3 181450 3138
de Lange syndrome de LangefEl&E AD NIPBL 122470 199
XL SHCTA 300590
AD SHe3 610759
AD RAD21 614701
XL HDACS 300882
Fanconi anemia (see note below) FanconiBM (FNEX%SM]W) AR Several 227650 84 Several complementation groups and genes WL DADEES IL—T EBIEF
Thrombocytopenia-absent radius (TAR) /R AE - B2 E R (TAR) AR RBWEA 274000 3320 Deletion and common SNP on other allele that has R&LATIEEE L DD T LILED—HESNP
regulartory function
Thrombocythemia with distal |imb defects PO B 5 457 R 38 & 4 S I /MR IS N EE AD THPO 187950 329319 Distal limb defects postulated as consequence of MEERMRIEIIMEREOHERLE SN D
vascular occlusions
Holt-Oram syndrome Holt-OramjEM&EE AD TBX5 142900 392
Okihiro syndrome (Duane - radial ray anomaly) OkihirofEf®EE (Duane-#EBINEE) AD SALL4 607323 93293
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Cousin syndrome Cous i njiE & B AR TBX15 260660 93333
Roberts syndrome RobertsfEEEE AR ESCO02 268300 3103
Split-hand-foot malformation with long bone REBMAEEZ#HS>RNT - WEMEEE AD BHLHA9 612576 3329 Duplication which is less than 50% penetrant and BONREDEBHLEZHAICELLLS AEREERTES
deficiency (SHFLD) (SHFLD3) shows markedly variable expression
Tibial hemimelia [3=P 3] AR 275220 93322
Tibial hemimelia-polysyndactyly-triphalangeal BERE - ZEEE - BIE=I58E Werner fEIR AD SHH 188740 988 Mutation in ZRS(limb enhancer of SHH) ZRS (limb enhancer of SHH) MZEE
thumb (Werner syndrome) )
Acheiropodia RERE AR SHH 200500 931 Deletion in LMBR1 that affects ZRS (limb enhancer of ZRS (limb enhancer of SHH) 12823 ZLMBRID KR %k
SHH)
Tetra-amelia P AR IE AR mr3 273395 3301
AR RSPO2 618021
Gol lop-Wolfgang syndrome Gol lop-Wolfgang fiEf&EE AD BHLHA9 228250 1986 Duplications or triplications of genomic region BHLHO2 &S~ / LEEDEEF-II=EEHE
including BHLHA9
Al-Awadi Raas-Rothschild |imb-pelvis hypoplasia— Al-Awadi Raas-Rothschi|dEapk - B#%E () MR AR WNT7A 276820 2879
aplasia
Fuhrmann syndrome FuhrmannfE & 2% AR WNT7A 228930 2854
RAPADILINO syndrome RAPADILINOYE 1% 8% AR RECOL4 266280 3021
Adams-0l iver syndrome Adams-0liver JEIEEE AD ARHGAP31 DOCK6E 100300 974
AR RBPJ 614219
AD FoGT 614814
AR NOTCHT 615297
AD oLL4 616028
AD 616589
Poland syndrome Poland fE{ZE SP, AD 173800 2911
Femoral hypoplasia-unusual face syndrome (FHUFS) KERBIEMAL - EFEEIRIEIRE (FHUFS) SP 134780 1988 Some phenotypic overlap with FFU syndrome (below) WSONDRBEMITKEES - BB - REERERE (T &
B
Fibular Aplasia, Tibial Compomelia, and BB AR, IRBEMR, ZSIREIRE (FATCO) SP, AD? 246570 2492
0l igosyndactyly syndrome (FATCO)
Femur-fibula-ulna syndrome (FFU) KERE - BFB - RBERE (FFU) SP 228200 2019
Hanhart syndrome (Hypoglossia-hypodactylia) HanhartfE{&2t (FEMRK - 5EMK) AD 103300 989
Scapulo-iliac dysplasia (Kosenow) BRE - BEEMKIE (Kosenow) AD 169550 2839
Clubfoot with or without deficiency of long REBREBZHS/MHOLEVARE - iR SUE AD PITXT 119800 199315 In some patient bilateral patellar hypoplasia (see TRBEBEMBZES>ITLHD (JIL—T6BR)
bones and /or mirrorimage polydactyly group 36)
Sirenomelia L/ AT SP 3169 Probably heterogeneous BT EHH
Terminal transverse defects K imiREh R 8 SP 102650 973
Note. the particularly complex genetic basis of ) Zr7 >3 =—FBMl - FDIFHEDIFIZIHEHLE
Fanconi anemia and its complementation groups is GZFRMBIZH A TBHEDAEETIHS 5/1Z#
acknowledged but not further listed in this T, OWINE- DR G L T2 —FEE
nosology. The reader is referred to OMIM or to /ZF B &. T— F2IDCHILDEIR BB R4 -
specialized reviews. — See a/so CHILD in group i&#fZ it ERFEE L SME.
21 and the mesomelic and acromesomelic
dysplasias.
40. Ectrodactyly with and without other HOREZES /HDBEVWRE
manifestations
Anky loblepharon- ectodermal dysplasia-cleft RS - NIEEERAK - OBOZ=EREE (AEC) AD TP63 106260 1071
patate (AEC)
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Ectodactyly-ectodermal dysplasia cleft-patate &g NEEERMAK - OEZEEMIE (EEC3) AD TP63 604292 1896
syndrome type (EFC3)
Ectodactyly-ectodermal dysplasia-macular RiE - SMEEREMA - BB R O T« (EEM) AR COH3 225280 1897
dystrophy syndorome (EEM)
Limb-mammary syndrome ( including ADULT syndrome) PUf%k - SLEMEIEE (ADULTEBEHEZST) AD TP63 603543 69085
Split-hand-foot malformation, isolated form, BmBF WEMEERIE (SHFM) AD TP63 605289 2440
type 4 (SHFM4)
Split-hand-foot malformation, isolated form, BMAIRF -  WEMEEFEIE (SHFW AD DLX5 220600 2440 Structural variations at locus; also regulatory O—HRXTOEEMZHRME ; DLX5Z I SDINCT /1D T
type 1(SHFM1) AD DLX6 183600 mutations affecting exon of DYNG1/1 that regulate DYVIZEELTWSRNERELHD

DLX5
Split-hand-foot malformation, isolated form, BAIZF - WEMEEFEIE (SHFMI) AD 10924 246560 2440 Duplication at 1024 encompassing LBX1, BTRC, POLL, LBX1, BTRC, POLL, DPCD, FBXW4%&$ 10024 THEHE
type 3 (SHFM3) DPCD, and FBXW4
Split-hand-foot malformation, isolated form, BAIZF - UEMEEFEEE (SHFM6) AR WNT108 225300 2440
type 6 (SHFM6)
Split-foot malformation with mesoaxial RS SIRE L O REMEBEE (SFMMP) AR ZAK 616890 488232
polydacty |y (SFMMP)
Harsfield syndrome Hartsfieldfie f& B AD FGFRT 615465 2117
41. Polydactyly-Syndactyly-Triphalangism £ - At - Bs=HREETNL—TF
group
Preaxial polydactyly type 1 (PPD1) sATMEZIEAEIR  (PPD1) AD SHH 174400 93339 Regulatory mutation or duplication of ZRS(limb ZRS (Iimb enhancer of SHH) DIASIEEF-ILEHE

enhance of SHH)
Preaxial polydactyly type 2 (PPD2)/ AT ZIEAE2R!  (PPD2) /BHE=45EF (TPT) AD SHH 174500 93336 Regulatory mutation or duplication of ZRS(limb ZRS(limb enhancer of SHH) DR ER£/-(ZEH
Triphalangeal thumb (TPT) enhance of SHH)
Preaxial polydactyly type 3 (PPD3) AT %4553 (PPD3) AD 174600 93337
Preaxial polydactyly type 4 (PPD4) BHATTE ZIRAEAR!  (PPD4) AD GLI3 174700 93338
Greig cephalopolysyndactyly syndrome Greig B BIEAEIREY AD GLI3 175700 380
Pallister-Hall syndrome Pallister-Hal | fE{EZEE AD GLI3 146510 672
Synpolydactyly (complex, fibulinl - associated) % &% (fibulin 1BEESE) AD FBLNT 608180 93403
Synpolydactyly ZEIRE AD HOXD13 186000 295195
Townes-Brocks syndrome (renal-ear-anal-radial Townes-Brocks fEfZ# (B - B - AIF] - B BIEIRE) AD SALLT 107480 857
syndrome)
Lacrimo-auriculo-dento-digital syndrome (LADD) iR - E - & - $8fEIXEf (LADD) AD FGFR2 149730 2363

AD FGF3
AD FGF10

Acrocal losal syndrome ES eSS 3 AR KIF7 200990 36
Acro-pectoral syndrome el - MOIEIREE AD 605967 85203
Acro-pectoro-vertebral dysplasia (F-syndrome) ek - B - MEARRRRE (FERE) AD WNT6 102510 957 Structural variations of locus resulting in ectopic WNT6DEfFFiEEMSEZL 0T 0—hADEENSHENY

activation of WNT6
[Mirror-image polydactyly of hands and feet $518 2150 (Laurin-Sandrow fE{ZE) AD SHH 135750 2378 Duplication of ZRS(limb enhancer of SHH) ZRS(limb enhancer of SHH) D E#
(Laur in-Sandrow syndrome)
Cenani-Lenz syndactyly Cenani-Lenz &354E AR LRP4 212780 3258
Cenani-Lenz |ike syndactyly Cenani-Lenz # &5 SP, AD? GREWT, Monoallelic duplication of both loci (observed in MADEBEFECE—MIEEFEE (CNETICIHD

FMNT one case only so far) &)
Oligosyndactyly, radio-ulnar synostosis, hearing Z&45E - ERBMAE - ¥k - BRIEEREH SP, AR? FiV? Deletion R
loss and renal defects syndrome
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FIMEFEPRERNBEER: FRHERENRT—F 25T L—TR

IN—TF/EER (RX) IN—TF/EBR (MR) REEHMR REF OMIM &S ORPHNET a—F [ZFER (RX) SER (AR
Syndactyly, Malik-Percin type A455E, Malik-Percin & AD BHLHA9 609432 157801
STAR syndrome (syndactyly of toes, telecanthus, STAREEIREY (&L - FRAIREEE - AIFT - THERE) XL FAN58A 300707 140952
ano- and renal malformations)
Syndactyly type 1 (I11-1V) EE 1R (11-1V) AD 185900 93402
Syndactyly type 3 (IV-V) &5 3E (IV-V) AD GJAT 186100 93404
Syndactyly type 4 (I-V) Haas type E18iE 48 (I-V) Haas® AD SHH 186200 93405 Duplication of ZRS(limb enhancer of SHH) ZRS(limb enhancer of SHH) D E#&
Syndactyly Lueken type E184E Lueken®! AD ITHH 295189 Duplication of IHH and regulatory region IHHE SR SEE D B
Syndactyly type 5 (syndactyly with metacarpal SiE % (FRBLEBRBEESEMES SRE) AD HOXD13 186300 93406
and metatarsal fusion)
Syndactyly with craniosynostosis (Philadelphia BEZEEESEZMFESSEE (Philadelphiaf!) AD THH 185900 1527 Duplication of IHH and regulatory region IHHE SR SEE D B
type)
Syndactyly with microcephaly and mental INBBSE - MR EEREESAIEE Filippi EIRE) AR CKAPZL 272440 3255
retardation (Filippi syndrome)
[Meckel syndrome types 1-6 Mecke | fE{REF1 ~ 6% AR WKST 249000 564
AR THEN216 THEM67 603194
AR CEP290 607361
AR RPGRIPIL 611134
AR CC2D2A 611561
AR 612284

Note: Smith-Lemli-Opitz syndrome can present ) Smith-Lemli-OpitzfEIRE X BIIE - BIGELXEHT
with polydactyly and/or syndactyly. See also the 5. FIL—TIDHEREELSRE
Ciliopathy group 9.

42. Defects in joint formation and BT L - BRESE
synostoses
[MuTtiple synostoses syndrome ZRMBREEIRE AD NOG 186500 3237

AD GDF5 610017

AD FGF9 612961

AD GDP6 617898
Radio-ulnar synostosis with amegakaryocytic EERKMEONMMRIELEFESEREESE AD HOXATT — MECOW 605432 71289
thrombocytopenia AD 616738
Liebenberg sybdrome LiebenbergfE &2 AD PITXT 186550 1275 Deletion of H2AFY gene resulting in ectopic TETOPITXIOERmMMEEEILE L5 THAFVEEFOXR

activation of PITX1 in the upper limb *
SAM syndrome SAME {5 2% AR Gs¢ 602471 397623
See also spondylocarpotarsal synostosis it - FIRE - EREBWMEEERE (UL—T
syndrome (group 7): mesomelic dysplasia with D kHEAEEHES PMERERBE (JIL—T
acral synostoses(group 17) and others. 17) , tht B8,
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