Craniosynostosis with cutis gyrata (Beare~Stevenson)
Crouzon syndrome

Crouzon-like craniosynostosis with acanthosis nigricans
(Crouzonodermoskeletal syndrome)

Craniosynostosis, Muenke type

Antley-Bixler syndrome (ABS2)

Antley-Bixler syndrome (ABS1)

Craniosynostosis Boston type

Saethre-Chotzen syndrome

Shprintzen—Goldberg syndrome

Baller-Gerold syndrome

Carpenter syndrome

34. Dysostoses with predominant craniofacial involvement

Mandibulo~facial dysostosis (Treacher-Collins, Franceschetti-Klein)
Mandibulo~facial dysostosis (Treacher-Collins, Franceschetti-Klein)

Mandibulo~facial dysostosis (Treacher-Collins, Franceschetti-Klein)

Oral-facial-digital syndrome type [ (OFD1)
Weyer acrofacial (acrodental) dysostosis
Endocrine~cerebro~osteodysplasia (ECO)
Craniofrontonasal syndrome

Frontonasal dysplasia, type 1

Frontonasal dysplasia, type 2

Frontonasal dysplasia, type 3

Hemifacial microsomia

Miller syndrome (postaxial acrofacial dysostosis)
Acrofacial dysostosis, Nager type
Acrofacial dysostosis, Rodriguez type

35. Dysostoses with predominant vertebral with and without
costal involvement

Currarino triad

Spondylocostal dysostosis type 1 (SCD1)

Spondylocostal dysostosis type 2 (SCD2)

Spondylocostal dysostosis type 3 (SCD3)

Spondylocostal dysostosis type 4 (SCD4)

Spondylothoracic dysostosis

Klippel-Feil anomaly with laryngeal malformation
Spondylocostal/thoracic dysostosis, other forms
Cerebro—costo~mandibular syndrome (rib gap syndrome)
Cerebro—costo-mandibular-like syndrome with vertebral defects
Diaphanospondylodysostosis

36. Patellar dysostoses

Ischiopatellar dysplasia (small patella syndrome)
Small patella — like syndrome with clubfoot
Nail-patella syndrome

Genitopatellar syndrome

Ear-patella—short stature syndrome (Meier-Gorlin)

37. Brachydactylies (with or without extraskeletal manifestations)
Brachydactyly type Al
Brachydactyly type Al
Brachydactyly type A2
Brachydactyly type A2
Brachydactyly type A2
Brachydactyly type A3
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Brachydactyly type B

Brachydactyly type B2

Brachydactyly type B2

Brachydactyly type C

Brachydactyly type D

Brachydactyly type E

Brachydactyly type E

Brachydactyly — mental retardation syndrome

Hyperphosphatasia with mental retardation, brachytelephalangy,

and distinct face
Brachydactyly-Hypertension syndrome (Bilginturan)
Brachydactyly with anonychia (Cooks syndrome)

Microcephaly-oculo—digito—esophageal-duodenal syndrome

(Feingold syndrome)
Hand~-Foot—Genital syndrome

Brachydactyly with elbow dysplasia (Liebenberg syndrome)

Keutel Syndrome

Albright Hereditary Osteodystrophy (AHO)
Rubinstein-Taybi syndrome
Rubinstein-Taybi syndrome
GCatel-Manzke syndrome
Brachydactyly, Temtamy type
Digital arthropathy/brachydactyly
Christian type brachydactyly
Coffin-Siris syndrome

Mononen type brachydactyly
Poland anomaly

38. Limb hypoplasia — reduction defects group
Ulnar-mammary syndrome

De Lange Syndrome

Fanconi anemia

Fanconi anemia

Fanconi anemia

Thrombocytopenia~Absent Radius (TAR)
Thrombocythemia with distal limb defects

Holt—Oram syndrome

Okihiro syndrome (Duane — Radial Ray anomaly)
Cousin syndrome

Roberts Syndrome

Split-hand-foot malformation with long bone deficiency
(SHFLD1)

Split—hand-foot malformation with long bone deficiency
(SHFLD2)

Split—hand-foot malformation with long bone deficiency
(SHFLD3)

Tibial hemimelia

Tibial hemimelia—polysyndactyly—-triphalangeal thumb
Acheiropodia

Tetra—amelia

Tetra—amelia

Ankyloblepharon—-Ectodermal dysplasia-Cleft lip/palate (AEC)
Ectrodactyly-ectodermal dysplasia cleft~palate syndrome Type 3
Ectrodactyly—ectodermal dysplasia cleft-palate syndrome Type 1
Ectrodactyly-ectodermal dysplasia—macular dystrophy syndrome (EEM)

Limb-mammary syndrome (including ADULT syndrome)
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Split Hand-Foot malformation, isolated form, type 4 (SHFM4)
Split Hand-Foot malformation, isolated form, type 1 (SHFM1)
Split Hand-Foot Malformation, isolated form, type 2 (SHFM2)
Split Hand-Foot malformation, isolated form, type 3 (SHFM3)
Split Hand-Foot malformation, isolated form, type 5 (SHFM5)
Al-Awadi Raas—Rothschild limb—pelvis hypoplasia—aplasia
Fuhrmann Syndrome

RAPADILINO syndrome

Adams~Oliver Syndrome

Femoral Hypoplasia—Unusual Face Syndrome
Femur-Fibula-Ulna Syndrome

Hanhart Syndrome (Hypoglossia—hypodactylia)

Scapulo-iliac dysplasia (Kosenow)

39. Polydactyly—Syndactyly—Triphalangism Group

Preaxial Polydactyly type 1 (PPD1)

Preaxial Polydactyly type 1 (PPD1)

Preaxial Polydactyly type 2 (PPD2)/ Triphalangeal Thumb (TPT)
Preaxial Polydactyly type 3 (PPD3)

Preaxial Polydactyly type 4 (PPD4)

Greig Cephalopolysyndactyly Syndrome

Pallister—Hall syndrome

Synpolydactyly (complex, fibulin1 - associated)
Synpolydactyly

Townes-Brocks syndrome (Renal-Ear—Anal-Radial syndrome)
Lacrimo—Auriculo-Dento—Digital syndrome (LADD)
Lacrimo—Auriculo—Dento-Digital syndrome (LADD)
Lacrimo—Auriculo-Dento-Digital syndrome (LADD)
Acrocallosal syndrome

Acro—pectoral syndrome

Acro—-pectoro—vertebral dysplasia (F-syndrome)

Mirror-image polydactyly of hands and feet (Laurin-Sandrow
syndrome)

Mirror-image polydactyly of hands and feet (Laurin~Sandrow
syndrome)

Cenani-Lenz syndactyly

Cenani-Lenz like syndactyly

Oligosyndactyly, radio~ulnar synostosis, hearing loss and renal
defects syndrome

Syndactyly, Malik—Percin type

STAR syndrome (syndactyly of toes, telecanthus, ano~ and renal
malformations)

Syndactyly type 1 (lII-1V)

Syndactyly type 3 (IV-V)

Syndactyly type 4 (I-V) Haas type

Syndactyly type 5 (syndactyly with metacarpal and metatarsal
fusion)

Syndactyly with craniosynostosis (Philadelphia type)
Syndactyly with microcephaly and mental retardation (Filippi
syndrome)

Meckel syndrome type 1

Meckel syndrome type 2

Meckel syndrome type 3

Meckel syndrome type 4

Meckel syndrome type 5

Meckel syndrome type 6

40. Defects in joint formation and synostoses
Multiple synostoses syndrome type 1
Multiple synostoses syndrome type 2
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Multiple synostoses syndrome type 3

Proximal symphalangism type 1

Proximal symphalangism type 2

Radio-ulnar synostosis with amegakaryocytic thrombocytopenia
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TN—7 / RBE& (R

1. FGFR3 chondrodysplasia group

Thanatophoric dysplasia type 1 (TD1)
Thanatophoric dysplasia type 2 (TD2)

Severe achondroplasia with developmental delay
and acanthosis nigricans (SADDAN)
Achondroplasia

Hypochondroplasia

Camptodactyly, tall stature and hearing loss
syndrome (CATSHL)

Hypochondroplasia-like dysplasia(s)

2. Type 2 collagen group and similar disorders

Achondrogenesis type 2 (ACG2; Langer-
Platyspondylic dysplasia, Torrance type
Hypochondrogenesis

Spondyloepiphyseal dysplasia congenita (SEDC)
Spondyloepimetaphyseal dysplasia (SEMD)
Strudwick type

Kniest dysplasia

Spondyloperipheral dysplasia

Mild SED with premature onset arthrosis

SED with metatarsal shortening (formerly Czech
dysplasia)

Stickler syndrome type 1

Stickler-like syndrome(s)

3. Type 11 collagen group

Stickler syndrome type 2

Marshall syndrome

Fibrochondrogenesis
Otospondylomegaepiphyseal dysplasia
(OSMED), recessive type
Otospondylomegaepiphyseal dysplasia
(OSMED), dominant type (Weissenbacher-
Zweymiiller syndrome, Stickler syndrome type 3)

I —F2D StickleriE IRFETEI & E 8.

4. Sulphation disorders group

Achondrogenesis type 1B (ACG1B)
Atelosteogenesis type 2 (AO2)

Diastrophic dysplasia (DTD)
MED, autosomal recessive type (rMED, EDM4)

SEMD, PAPSS2 type

TN—7 7 REE (FIR)

1. FGFR3 XA RBRES NL—T

AFTAYV BRI EETR (TD1)
BFhoF ) v BRI HAE2E (TD2)
BB ENRE-REEE - BERKE
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BB ERRE

SEERNE

[RiE- B & & - HIEAEIR B (CATSHL)

BB ERRERERLRBIE

2. 2BIaS5—S U L —TELVEMEKR

B EKEFEIR (ACG2: Langer—Saldino®)
R HEE R ARIE, TorranceZ!
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3E)
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Th—7 7 EBE (R
Chondrodysplasia with congenital joint
dislocations, CHST3 type (recessive Larsen
Ehlers-Danlos syndrome, CHST 14 type
(“musculo-skeletal variant”)

5. Perlecan group
Dyssegmental dysplasia, Silverman-Handmaker
Dyssegmental dysplasia, Rolland-Desbuquois

Schwartz-Jampel syndrome (myotonic
chondrodystrophy)

6. Aggrecan group
SED, Kimberley type
SEMD, Aggrecan type
Familial osteochondritis dissecans

7. Filamin group and related disorders
Frontometaphyseal dysplasia
Osteodysplasty Melnick-Needles
Otopalatodigital syndrome type 1 (OPD1)
Otopalatodigital syndrome type 2 ‘(OPD2)

Terminal osseous dysplasia with pigmentary
defects (TODPD)
Atelosteogenesis type 1 (AO1)

Atelosteogenesis type 3 (AO3)

Larsen syndrome (dominant)
Spondylo-carpal-tarsal dysplasia
Spondylo-carpal-tarsal dysplasia

Franck - ter Haar syndrome

Serpentine fibula - polycystic kidney syndrome

Tn—7 / B4 (FR)
SERMBEIRREIE S8 E R F HIE, CHSTIE
($HELarsenfE (R E$)

Ehlers-DanlosfiE{& R, CHST14%! (“Fi &%)

5. Perlecan/ L—"
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fE)
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FHEMBRIRER M, Agerecan®!
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7. Filamin/ L—7 LB E B

RTBA B IR R B

Bk B EMelnick-NeedlesH!
EOSEREREIE (OPDY)
EOEEERHE (OPD2)
BREEFESKRIE S EMMIE (TODPD)

BRETEEIE (AOT)
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Franck — ter HaarfiE {8
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GN—TAD E B LarsenfEIRFEE O IL— 20D B RMHFIDBKEELSLE.

8. TRPV4 group
Metatropic dysplasia

Spondyloepimetaphyseal dysplasia, Maroteaux
type (Pseudo-Morquio syndrome type 2)
Spondylometaphyseal dysplasia, Kozlowski type

Brachyolmia, autosomal dominant type

Familial digital arthropathy with brachydactyly

9. Short-ribs dysplasias (with or without

polydactyly) group
Chondroectodermal dysplasia (Ellis-van Creveld)

Short ribs — polydactyly syndrome (SRPS) type
1/3 (Saldino-Noonan/Verma-Naumoff)

8. TRPVAS JL—TF
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311300
304120
300244

108720

108721
150250
272460
272460
249420
600330

156530
184095
184252
113500

606835

225500

263510

BEETFE
10g22.1

15q14

1q36-34
1q36-34
1q36-34

1526
15q26
1526

Xq28
Xq28
Xq28
Xq28
Xq28

3p14.3

3p14.3
3p14.3
3p14.3

5q35.1

12q24.1

12q24.1

. 12q24.1

12q24.1

12424.1

4p16
4p16
11922.3

RizF
CHST3

CHST14

PLC (HSPG2)
PLC (HSPG2)
PLC (HSPG2)

AGC1
AGC1
AGC1

FLNA
FLNA
FLNA
FLNA
FLNA

FLNB

FLNB
FLNB
FLNB

SH3PXD2B

TRPV4
TRPV4
TRPV4
TRPV4

TRPV4

EVC1
EVC2
DYNC2H1

A7

Carbohydrate sulfotransferase 3;
chondroitin 6-sulfotransferase
Carbohydrate sulfotransferase 14;
dermatan 4-sulfotransferase

Perlecan
Perlecan
Perlecan

Aggrecan
Aggrecan
Aggrecan

Filamin A
Filamin A
Filamin A
Filamin A
Filamin A

Filamin B

Filamin B
Filamin B
Filamin B

TKS4

Transient receptor potential cation
channel, subfamily VV, member 4
Transient receptor potential cation
channel, subfamily V, member 4
Transient receptor potential cation
channel, subfamily V, member 4
Transient receptor potential cation
channel, subfamily V, member 4
Transient receptor potential cation
channel, subfamily V, member 4

EvC gene 1
EvC gene 2

Dynein, cytoplasmic 2, heavy chain 1

R
LB arsenfEIREE, LR-HHERIE ¥
HBIRENABE OmanBEEL
REFE-NRBERBEST

BEMBLVEER LUATOBurton BRI
EEET

BLMIFLNAZ BE RBIDH S

T—A5BRMBIE, Piepkorn B EMHAE,
FHEBIARE (B REREEZ ST

FLNB& R #8S

BIEREBLUEHEREEE
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In—7 7 E=BA (R
SRPS type 1/3 (Saldino-Noonan/Verma-
Naumoff)
SRPS type 1/3 (Saldino-Noonan/Verma-

Naumoff)
SRPS type 2 (Majewski)

SRPS type 4 (Beemer)

Oral-facial-digital syndrome type 4 (Mohr-
Majewski)
Asphyxiating thoracic dysplasia (ATD; Jeune)

Asphyxiating thoracic dysplasia (ATD; Jeune)

Asphyxiating thoracic dysplasia (ATD; Jeune)
Thoracolaryngopelvic dysplasia (Barnes)

In—7 / EBA (FIR)
HEE SRERE 1/3% (Saldino-

Noonan/Verma~Naumoff)

AR SISEIRR 1/3% (Saldino-
Noonan/Verma-Naumoff)

EINE BISEIREE 28 (Majewski)
ERE BIREIRE 4% (Beemer)

- BB - 35 AE 1R EE4F) (Mohr—Majewski)

PR SRR RS BLE (ATD; Jeune)
IR RO ERER L BUAE (ATD; Jeune)

MEIR R 2RI ERER AL ALAE (ATD; Jeune)
M9 ERIASE B R ARIE (Barnes)

14 BREGREFBIES 1 /S—BLU - BE - FHRERIFESIR.

10. Multiple epiphyseal dysplasia and
pseudoachondroplasia group
Pseudoachondroplasia (PSACH)

Multiple epiphyseal dysplasia (MED) type 1
Multiple epiphyseal dysplasia (MED) type 2
Multiple epiphyseal dysplasia (MED) type 3
Multiple epiphyseal dysplasia (MED) type 5
Multiple epiphyseal dysplasia (MED) type 6
Multiple epiphyseal dysplasia (MED), other types

Stickler syndrome, recessive type

Familial hip dysplasia (Beukes)

Multiple epiphyseal dysplasia with microcephaly
and nystagmus (Lowry-Wood)

BLEEREIE T N—T (5 N—T15) DASPEDE[FIHE, BEBEILIEE (D)L —T4) DB R BIRBIAE, BREMKEEE (MED,

11. Metaphyseal dysplasias
Metaphyseal dysplasia, Schmid type (MCS)
Cartilage-hair hypoplasia (CHH; metaphyseal
dysplasia, McKusick type)
Metaphyseal dysplasia, Jansen type

Eiken dysplasia

Metaphyseal dysplasia with pancreatic
insufficiency and cyclic neutropenia
(Shwachman-Bodian-Diamond syndrome,
Metaphyseal anadysplasia type 1

Metaphyseal anadysplasia type 2
Metaphyseal dysplasia, Spahr type
Metaphyseal acroscyphodysplasia (various
Genochondromatosis (type 1/type 2)

Metaphyseal chondromatosis with D-2-
hydroxyglutaric aciduria

12. Spondylometaphyseal dysplasias (SMD)

}3. %ﬁﬁiﬂﬁﬂémﬁﬁ;vﬁ&ﬂiﬁﬂzmﬁd
BB ERHE (PSACH)
SRUEBIMELE (MED) 12 (EDM1)
ZRMEBIREL R (MED) 28 (EDM2)
LRMEBIREMIE (MED) 38! (EDM3)
ZREBIHEME (MED) 58! (EDM5)

L FHEBIREMAMAE (MED) 6%/ (EDM6)

LR BIRERME (MED), thE!

SticklerfE {5 8¥, SR
RIEMREMHTRE Beukes)

INBIELBRIRE (5 B R B IRER M AE (Lowry-
Wood)

1. BRRRRMARE
BEIFEMEE, SchmidZ! (MCS)
B ERIEMAME (CHH: BRIRERAE,

McKusick®!)
BIIREMAUE, JansenE!

EikenE R BLIE

ERE, ERETPERE D& 4S5 BRIRERAE
(Shwachman-Bodian-DiamondfiE{& 2%, SBDS)

BB E iR R LA 1 B

B BEIR RN A2 R

B IRRMMIE, SpahrE!
BEHRARFR BRI RIE (B2 0F)
BEERBEE (158/28)

%—27]@%1 LT N A— L BREZ 5 B IRREIE

12. HH B R ERMAUE (SMD)

RERR
AR

AR

AR
AR
AR

AR
AR

AR
AD

AD
AD
AD
AD
AD
AD

AR
AD
AR

AD
AR

AD
AR

AR

AD, AR

AR
AR
AR
AD/SP
AR/SP

MIMES
263510

263510

263520
269860
258860

208500
208500

208500
187760

177170
132400
600204
600969
607078
120210

120210
142669
226960

BIGFE
3925.33

3q25.33

11q22.3

19p12-13.1
19p13.1
1p32.2-33
20q13.3
2p23-24
6913

6q13
4q35

REZF
IFT80

IFT80

DYNC2H1

COMP
COMP
COL9A2
COL9A3
MATN3
COL9A1

COL9A1

EI2AY] AR
Intraflagellar transport 80 (homolog
of)

DYNG2H1, IFT80MD EH 5 &4, IEE 84

intraflagellar transport 80 (homolog
of)
Dynein, cytoplasmic 2, heavy chain 1

DYNG2H1, IFT80M EL 5 &t JkE

COmMP
COMP
Collagen 9 alpha-2 chain
Collagen 9 alpha-3 chain
Matrilin 3
Collagen 9 alpha-1 chain
WSDMMND B S B IR R RAERIEHI S BTSN

EDM4), AggrecanZ )~ (T /L—6) DR IEILEE M 1E B8 B KL B

156500
250250

156400
600002

260400
309645

250400
250215
137360
271550%%

6q21-22.3
9p13

3p22-21.1
3p22-21.1

7q11

11922.2

20q13.12

COL10A1
RMRP

PTHR1

PTHR1

SBDS

MMP13

MMP9

DBEEFITIEEH
Collagen 9 alpha-1 chain
Collagen 10 alpha-1 chain
RNA component of RNAse H BRI REREEST

PTH/PTHIP receptor 1 SEMILZE R —Blomstrand B 2 ALEE (4 )L—
T) LB

PTH/PTHrP receptor 1 SEMILZE R —Blomstrand B R AE (5 )L—
T22) 1 BB

SBDS protein

BEHBIHBBIRENAME MissouriBl 284,
BiEEHHERORRBHY

Matrix metalloproteinase 13

Matrix metalloproteinase 9
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J—7 7/ EBE(RX) IN—7 /7 RKBE (FIR) RERX MIMES  RETE

Spondyloenchondrodysplasia (SPENCD) FHNEBEMARAE (SPENCD) AR
Odontochondrodysplasia (ODCD) sx B 2R AUE (0DCD) AR
Spondylometaphyseal dysplasia, Sutcfiffe type or HHEBEIREMAE, SutcliffeE!/corner fracture AD
corner fractures type #

SMD with severe genu valgum BENRBESEHBRHENRIE AD
SMD with cone-rod dystrophy SR RO R —EHSFHBRIRR R AR
SMD with retinal degeneration, axial type WEEREZ ST R BHIRRMAE AR AR
Dysspondyloenchondromatosis EHEMNRBEE SP
Cheiro-spondyloenchondromatosis F-FHANEIEE SP

271550 19p13.2

184260
184255

184253

608940
602271

REF EVAY]
ACP5 Tartrate-resistant acid phosphatase
(TRAP)

B BRI BN EAE SedaghatianZl (O —T10)E G, B BT EBRME KozlowskiZ! (FIL—78, TRPVA), B 48, 51 BEPITEHMAE variantlt BLDEHESD Y.

13. Spondylo-epi-(meta)-physeal dysplasias 13, ¥ HE - B0 (- B8 RS ME (SE(MD)
Dyggve-Melchior-Clausen dysplasia (DMC) Dygeve—Melchior-Clausen'8 21,5 4E (DMC) AR 223800 18q12-21.1
Immuno-osseous dysplasia (Schimke) RIETEMEBRMMIE (Schimke) AR 242900 2(34-36
SED, Wolcott-Rallison type FHBIHEMAE, Wolcott-RallisonZ! AR 226980 2p12
SEMD, Matrilin type FHBIHBHIERMAE, MatrilinE! AR 608728 2p23-p24
SEMD, short limb — abnormal calcification type EHBHERRERAE G- ERARILEE AR 271665 1923
SED tarda, X-linked (SED-XL) BRAEEH SR AE, XEH (SED-XL) XLR 313400 Xp22
Spondylo-megaepiphyseal-metaphyseal Hit- EXBIG- BHIRENAE (SMMD) AR 613330 4p16.1
dysplasia (SMMD)
Spondylodysplastic Ehlers-Danlos syndrome HHER HEhlers-DanlosfE (& B AR 612350 11p11.2
SPONASTRIME dysplasia SPONASTRIME & £ R iiE AR 271510
SEMD with joint laxity (SEMD-JL) leptodactylic PSR Z S H M B IR B SRR EMAE (SEMD-  AD 603546
or Hall type JL) #IEE/Hall B
SEMD with joint laxity (SEMD-JL) Beighton type BEBRE I E R B IR BRI ERAMIE (SEMD- AR 271640
JL) Beighton®!

Platyspondyly (brachyolmia) with amelogenesis IHANBHRETLEESRTH GEREE) AR 601216
imperfecta
Late onset SED, autosomal recessive type BREEEHBIRERME BLakEER AR 609223
Brachyolmia, Hobaek and Toledo types ${KESE, HobaekE! - Toledo%! AR 271530,

271630

EITHBIEY D v FHEE B (EITIEBIHEFHESH B IERMIE) (U —T31) Effk, EEEE (T NL—T8)

14. Severe spondylodysplastic dysplasias 14 BIEHHRMRE
Achondrogenesis type 1A (ACG1A) BB EFEEAAIAE (ACG1A) AR
Schneckenbecken dysplasia S4B IR R MR AR
Spondylometaphyseal dysplasia, Sedaghatian FHBIIRRMAE, Sedaghatian®! AR
Severe spondylometaphyseal dysplasia (SMD BEEEHBHIRETAUE R BRRERRE AR
Sedaghatian-like) Sedaghatiantf)
Opsismodysplasia RSB IE B R BUE AR

DYM Dymeclin

SMARCALT SWI/SNF-related regulator of
chromatin subfamily A-like protein 1

EIF2AK3 Translation initiation factor 2-alpha
kinase-3

MATN3 Matrilin 3

DDR2 Discoidin domain receptor family,
member 2

SEDL Sedlin

NKX3-2 NK3 Homeobox 2

SLC39A13 Zinc transporter ZIP13

R
BOREZHIRETLLEHBRRELR
i (MIM 607944) &

B BIIERBBIE Schmidt® L E M G805
ERRIE AlgeriaBZ &5

Hi—7F29458

Smith-McCort B 2R REEET

FI—T10DmatrillinBE S S BIHEM AR
ELSR
TN—T20OBREFALEESDOERELS
[

Hobaek®! - Toledo B fE A S IE L S 1 RLE K14
FEHBRERRELOBORFENELOB
FRIETHET, BRTIEARCR N OEEZ

| BB B ER AR (S I~ 14), SMDs (5 I—T12), HI—T2700 L3 B 17 (MorquiolE1REE) Bk U DIEB BB,

200600 14q32.12

269250 1p31.3

250220
7q11

258480

TRIP11 Golgi-microtubule-associated protein,

210-KD; GMAP210

SLC35D1 solute carrier family 35 member D1;

UDP-glucuronic acid/UDP-N-

acetylgalactosamine dual transporter

SBDS SBDS gene, function stilf unclear

GFRIFY O BRI 28 (TN~ 1), Bt EAEREMEL2E E Torrance BEIGIAE (S N—T2), MRHEIEEIEBERE (TN—T3), BEEEELEIBE(ACGIB, IN—T4), EBHBEERBE(SN—T8)LEH.

15. Acromelic dysplasias 15. WAL R AR AE
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In—7 7 EBE (RX)
Trichorhinophalangeal dysplasia types 1/3

Trichorhinophalangeal dysplasia type 2 (Langer-
Giedion)

Acrocapitofemoral dysplasia

Cranioectodermal dysplasia (Levin-
Sensenbrenner) type 1

Cranioectodermal dysplasia (Levin-
Sensenbrenner) type 2

Geleophysic dysplasia

Geleophysic dysplasia, other types

Acromicric dysplasia

Acrodysostosis

Angel-shaped phalango-epiphyseal dysplasia
(ASPED)

Saldino-Mainzer dysplasia

B E R RAET N—TE IR,

16. Acromesomelic dysplasias
Acromesomelic dysplasia type Maroteaux
Grebe dysplasia

Fibular hypoplasia and complex brachydactyly
(Du Pan)
Acromesomelic dysplasia with genital anomalies

Acromesomelic dysplasia, Osebold-Remondini

17. Mesomelic and rhizo-mesomelic dysplasias
Dyschondrosteosis (Leri- Weill)

Langer type (homozygous dyschondrosteosis)
Omodysplasia

Robinow syndrome, recessive type

Robinow syndrome, dominant type

Mesomelic dysplasia, Korean type

Mesomelic dysplasia, Kantaputra type
Mesomelic dysplasia, Nievergelt type
Mesomelic dysplasia, Kozlowski-Reardon type

Mesomelic dysplasia with acral synostoses
(Verloes-David-Pfeiffer type)

Mesomelic dysplasia, Savarirayan type
(Triangular Tibia-Fibular Aplasia)

18. Bent bones dysplasias
Campomelic dysplasia (CD)

Stiive-Wiedemann dysplasia

IN—7 7/ E=BE (RN
ERREHRPAE 12/ R
ERRIGEEMMAE 28! (Langer-Giedion)

iR AR BIERRNIE
BEEN TR RAE (Levin-Sensenbrenner) 12!

BEES TR RM RAE (Levin-Sensenbrenner) 2%

SRR B EMRE
SRENFRUME £0HOR
FInRER RN RE

SR RIE
KIEWIRETE - BIRRMAIE (ASPED)

Saldino-Mainzer & 22 B

16, B E PRI R R E

SE AL o R B 4 A fEMaroteaux®! (AMDM)
Grebe B R AKE

HERER AR ETSE (Du Pan)

MREREEIBRM DR A
B RRE R 2 ALSE, Osebold-RemondiniZy

17. PR EA R R R R R

REMBBIE (Leri-Weil)

Langer & GREESHRNE B
BERMMAE

RobinowiE {R3¥, $1HER

RobinowfiE (8¢, BEE

PR RS AAE, KoreaZt

PR RLIE, Kantaputra®

AR SRS ALAE, Nievergelt®!

SR 7 ALAE, Kozlowski-ReardonZ
FIRMEEE ST EM I Verloes—
David-Pfeifferf!)

h iR R FIE, Savarirayan®! (ZBHEEE -BEE
SRR

18. Bih B R ARAE

FREhAk B RLIE (CD)

Stuive-Wiedemann B £ il i

RinR
AD
AD

AR
AR

AR

AR
AR
AD

AD
AD

AR

AR
AR

AR

AR
AD

Pseudo-AD

Pseudo-AR
AR

AR

AD
AD
AD
AD
AR
AD

SP

AD

AR

MIMES
190350
150230

607778
218330

613610

231050

102370
101800
105835

266920

602875
200700

228900

609441
112910

127300

249700
2568315

268310

180700

156232
163400
249710
600383

605274

114290

601559

RIEETFE
8g24
8q24

2433-935
3q21

2p24.1

9q34.2

9p13-12
20q11.2

20q11.2

423-24

BiEF
TRPS1
TRPS1 and EXT1

IHH
IFT122

WDR35

ADAMTSL2

NPR2
GDF5

GDF5

BMPR1B

Xpter-p22.32 SHOX

Xpter-p22.32 SHOX

13¢31-q32

9q22

2q24-32
2024-32

8q13

17G24.3-
25.1

5p13.1

GPC6

ROR2

SULF1 and SLCO5A1

SOX9

LIFR

VA
Zing finger transcription factor

Zinc finger transcription factor and
Exostosin 1
Indian hedgehog

Intraflagellar transport 122
(Chlamydomonas, homolog of)
WD repeat-containing protein 35

ADAMTS-like protein 2

Natriuretic peptide receptor 2
Growth and Differentiation Factor 5

Growth and Differentiation Factor 5

Bone morphogenetic protein receptor

Short stature — homeobox gene

Short stature — homeobox gene
Glypican 6

Receptor tyrosine kinase-like orphan
receptor 2

Duplication in HOXD gene cluster
Duplications in HOXD gene cluster

Heparan sulfate 6-O-endosulfatase 1
and solute carrier organic anion

SRY-box 8

Leukemia Inhibitory Factor Receptor

ER

INRREERE UL —T 20D B R B A
BREELERE

ADAMTSL2& FEH §H

LARiIFantasy Island B £ B4 &H HL VI Tattoo
BEMBELLTHShTO - AIRBERR
MHEEED

SEARAECE LRI B E - (A X ILRIETF

EL PR SE Hunter-Thompson®l %
B GISE (T L—T3N LR
EIRE (T IL—T3N LB 8

Reinhardt-Pfeifferg £ HAE (MIM 191400) %
X

T8 5 E B R M AUE | (OMIM 164745) DTF
TEIFERREESN T

LIFT D COVESDEM (R RBUEHEE S B -
HHOHRE)EET, EISEBHLER

2DDBREBEFERTC/PIREERY

Nievergelt B 8 B2 pUE S BHE M B DT BEME.
BETHO2q1 2 REE/HS VRS HY

SR RERERRE MM 602196)&FHk,

acampomelic campomelic dysplasia (ACD) &

LIHID 14 1R Schwartz~Jampe FEIR B /- (&
Schwartz—JampelfE &2 8! SIFE (XN TUV=E
BEEYC
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Tn—7 7 FBE(RX)

Kyphomelic dysplasia, several forms

JI—7 / &L IR
BREREMAE &8

RiEHR

MIMEE REFE RETF

211350

EI7AY

ER
BEL(REMSHY

ETBOEZHIL, LUTESE BHLESE THONE: BT RIE, Antley-Bixler/EIZEE, #1E - EEIEHAIE, Cumming JEIREE, 74X T7 58—, HHEREERMIE, 577110 BEHRE, IFRTLMEMIERRIE, 58

19. Slender bone dysplasia group
3-M syndrome (3M1)
3-M syndrome (3M2)
Kenny-Caffey dysplasia type 1
Kenny-Caffey dysplasia type 2
Microcephalic osteodysplastic primordial
dwarfism type 1/3 (MOPD1)
Microcephalic osteodysplastic primordial
dwarfism type 2 (MOPD2; Majewski type)
IMAGE syndrome (intrauterine growth
retardation, metaphyseal dysplasia, adrenal
hypoplasia, and genital anomalies)
Osteocraniostenosis
Hallermann-Streiff syndrome

- B AT - IS B RHEE S,

20, Dysplasias with multiple joint dislocations

Desbugquois dysplasia (with accessory
ossification centre in digit 2)

Desbuquois dysplasia with short metacarpals
and elongated phalanges (Kim type)
Desbuquois dysplasia (other variants with or
without accessory ossification centre)
Pseudodiastrophic dysplasia

19. BMERBRESN—T

IMAE (R 3E (3M1)

IMIEIREE (3M2)

Kenny-Caffey B £ AE 1R
Kenny-Caffey 5 22 sl fE 28!
NEERIE R ARMER R/ ALE 184/38! (MOPDT)

INEEI B R AUER S/ AE 28 (MOPD2;
MajewskiZ!)

IMAGESEIR S (FENRFRIE BHHEMA B
BERK, ERRR)

BEERERE
Hallermann-StreifffiE & 3

0

20. HRAEREAEHSBRURE

Desbuquois B B RAE (215 ICREI TP LEHE
3)

P F BB ERE M 5Desbuquois B EH

RIE (Kim#!)

Desbuquois B 2 AAECREI B L PDLESES/ b

HLMBOERE)

iR R R ARE

AR
AR
AR
AD
AR

AR

XL/AD

SP
AR

AR

AR

AR

AR

273750
612921
244460
127000
210710

210720

300290

602361
234100

251450

251450

264180

6p21.1
2q35
1q42-q43

2q

21q

179253

17q25.3

cuL7 Cullin 7

oBSL1 Obscurin-like 1

TBCE Tubulin-specific chaperone E
PCNT2 Pericentrin 2

CANT1

CANT1

FEMEEEIELESE B BRAE, CHSTIE (T ) —T4), BRETEMEIE ELarsenfEIRFE(ON—T7), BIIMREHSEH Bl EHInERIE (TN —T13) LS4

21. Chondrodysplasia punctata (CDP) group
CDP, X-linked dominant, Conradi-Hiinermann
type (CDPX2)

CDP, X-linked recessive, brachytelephalangic
type (CDPX1)

CHILD (congenital hemidysplasia, ichthyosis,
limb defects)

CHILD (congenital hemidysplasia, ichthyosis,
limb defects)

Greenberg dysplasia

Rhizomelic CDP type 1
Rhizomelic CDP type 2
Rhizomelic CDP type 3

CDP tibial-metacarpal type
Astley-Kendall dysplasia

21, RRKFRBRE (COP) T L—7

RIREE B AE, XS BIKEM, Conradi-Hu
nermann®! (CDPX2)

SURERE R AUE, KBRS, RETEIERE
(CDPX1)

;)éHlLDJEf'%E* (XM AR, REHE miER

)

;.)éHlLDﬁﬁ;ﬁ (ERMEF RIS AR mER
)

Greenberg B E i RAE

SERRE SRR R AE 18

IEM AR KRB B R ARE 28
EARRE KRR R AE OB

SRR EBEMRE BE-hFEE
Astley~Kendall B 2% BUE

XLD

XLR

XLD

XLD

AR

AR
AR
AR

AD/AR
AR?

302960

302950

308050

308050

215140

215100
222765
600121

118651

Xp11
Xp22.3
Xp11
Xq28
1q42.1
6q22-24

1q42
2g31

EBP Emopamil-binding protein

ARSE Arylsulfatase E

NSDHL NAD(P)H steroid dehydrogenase-like
protein

EBP Emopamil-binding protein

LBR Lamin B receptor, 3-beta-
hydroxysterol delta (14)-reductase

PEX7 Peroxisomal PTS2 receptor

DHPAT Dihydroxyacetonephosphate

AGPS Alkylglycerone-phosphate synthase
(AGPS)

ARG T (% Zellweger, Smith-Lemli-Opitz, DML DDDEMRE TELBZEHITEE SN—T13DFH B EEHEHBE Gt - BEL I FREIXFO—NEFSE.

22. Neonatal osteosclerotic dysplasias
Blomstrand dysplasia

22 HERBBIERMRE

Blomstrand B 2 E

AR

215045

3p22-21.1

PTHR1 PTH/PTHrP receptor 1

EEEEMRELYutBES RERBEET

Taybi-LinderSE BB REEEL

REENHDTEENE

FEREREFOHRESHY, BIZHATH
1IDH TGIAIEERDRE

BELGREMERESHY

B R KRE - BETER R - REVEBREBR
fE (HEM) BLUFEREOKBHEVE 28
&

ERSESTHER

BEAET2FEGreenberg B R RELOM
EYQE R

SBUOFEFHILERTELD EikenBRIZAL
fELJansen B R HIEES IR
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osteoarthropathy, primary, autosomal dominant)

FBKED

In—7 7 E=BA (RX) IN—F / E=BE(FIR) R’EEX MIMBES BREFE  REF EM2AY FR
Desmosterolosis FRERATFO—JUIE AR 602398 1p33-31.1  DHCR24 3-beta-hydroxysterol delta-24- HORFO—IL MBS HRELESE
reductase
Caffey disease (including infantile and attenuated Caffeyf’ (FLIRE-BMBEEY) AD 114000 17q21-22  COL1A1 Collagen 1, alpha-1 chain 1BO5—F U BEFICEET2EREATE
forms) SE(TI—T25) B8
Caffey disease (severe variants with prenatal Caffeyd (HiAERTRAED EER) AR 114000
Raine dysplasia (lethal and non-lethal forms) Raine B 21 AUE BEE - JEREED) AR 259775 7p22 FAM20C BB EFEREREED
OIL—T21DAstley-Kendall BB S HEL H LBV B B ML BLE. !
23. Increased bone density group (without 23, BEREHEDLLVEELERBI LT
modification of bone shape)
Osteopetrosis, severe neonatal or infantile forms REBEEER EEHERE/ZRE (OPTBY) AR 259700 11913 TCIRG1 Subunit of ATPase proton pump
(OPTB1)
Osteopetrosis, severe neonatal or infantile forms KEBAER EEHERE/ERE (OPTBY) AR 611490 16p13 CLCN7 Chloride channel 7
(OPTB4)
Osteopetrosis, infantile form, with nervous KELER FLER HBROBBEHES AR 259720 6g21 0STM1 Grey lethal / Osteopetrosis
system involvement (OPTB5) (OPTBS) associated transmembrane protein
Osteopetrosis, intermediate form, osteoclast- KELER RHE BEMREDR (OPTB2) AR 259710 13q14.11 RANKL (TNFSF11) Receptor activator of NF-kappa-B
poor (OPTB2) ligand (Tumor necrosis factor ligand
superfamily, member 11)
Osteopetrosis, infantile form, osteoclast- poor KEEER LR REISOTIORZEEIR AR 612302 18921.33  RANK (TNFRSF11A) Receptor activator of NF-kappa-B ~ BiBEES IL—F (5 IL—7F28) DRtk
with immunoglobulin deficiency (OPTB7) BiRfaR >R (OPTBY) BB ARETSE
Osteopetrosis, intermediate form (OPTB6) KEEEH PHE (OPTBS) AR 611497 17921.3 PLEKHM1 Pleckstrin homology domain-
Osteopetrosis, intermediate form (OPTA2) KEEEHE PHE (OPTA2) AR 259710 16p13 CLCN7 Chioride channel pump
Osteopetrosis with renal tubular acidosis BREMET U F—2RES3 KBRS (OPTB3) AR 259730 8g22 CA2 Carbonic anhydrase 2
Osteopetrosis, late-onset form type 1 (OPTA1) KIBREHE BHREIE (OPTAT) AD 607634 11q13.4 LRP5 Low density lipoprotein receptor- WorthE B HELAE (MIM 144750) &
related protein 5
Osteopetrosis, late-onset form type 2 (OPTA2) KERBR BHE2E (OPTA2) AD 166600 16p13 CLCN7 Chloride channel 7
Osteopetrosis with ectodermal dysplasia and NERERMRERETLEESIRELER XL 300301 Xq28 IKBKG (NEMO) Inhibitor of kappa light polypeptide
immune defect (OLEDAID) (OLEDAID) gene enhancer, kinase of
Osteopetrosis, moderate form with defective KELER BMREBETLEESTEER AR 612840 11g12 FERMT3 (KIND3) Fermitin 3 (Kindlin 3)
leucocyte adhesion (LAD3) (LAD3)
Osteopetrosis, moderate form with defective KERBR BMREBFTLERIDEER AR 612840 11q13 RASGRP2 (CalDAG- Ras guanyl nucleotide-releasing
leucocyte adhesion GEF1) protein 2
Pyknodysostosis RILRBE AR 265800 1921 CTSK Cathepsin K
Osteopoikilosis B BHRUE AD 155950 12q14 LEMD3 LEM domain-containing 3 Buschke-OllendorfffiE {3 (MIM 166700) &
Melorheostosis with osteopoikilosis BRBUEE IR BT AD 155950 12q14 LEMD3 LEM domain-containing 3 BEUBHEEMERRREEED
Osteopathia striata with cranial sclerosis (OSCS) BEBEILEHSB IR (0SCS) XLD 300373 Xq11.1 WTx FAM123B
Melorheostosis THRE AALARP—T R) SP gfﬁﬂ%%’ﬂ]ELEMDS%EI:&:#?E%B&\I:
TR
Dysosteosclerosis EREEREILE AR 224300 BELEEHIRRERELEENH LA RN
Osteomesopyknosis BPMIRICE AD 166450
Osteopetrosis with infantile neuroaxonal R MBHREMMEEEIKELTER AR? 600329 HRADBREHSAEESREECA(LE
dvsplasia B
24. Increased bone density group with 24. BB BREBEASBELERBRI VLT
metaphyseal and/or diaphyseal involvement
Craniometaphyseal dysplasia, autosomal EEBMREMRE BRAKEER AD 123000 5p15.2-14.2 ANKH Homolog of mouse ANK (ankylosis) HEESER
dominant type gene
Diaphyseal dysplasia Camurati-Engelmann BERMAA Camurati~Engelmannf® AD 131300 19913 TGFbetat Transforming growth factor beta 1
Hematodiaphyseal dysplasia Ghosal MEEHEMHAE Ghosal AR 231095 7q34 TBXAS1 Thromboxane A synthase 1
Hypertrophic osteoarthropathy BT AL E B RETE AR 259100 4q34-35 HPGD 15-alpha-hydroxyprostaglandin EE - BPHENELESHOREREREESS
dehydrogenase [
Pachydermoperiostosis (hypertrophic BB BREERE GBRRE B RSTE, — % % AD 167100 SR (MIM 259100, HPGDXR18) & BERIL

9
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Oculodentoosseous dysplasia (ODOD) mild type
Oculodentoosseous dysplasia (ODOD) severe
Osteoectasia with hyperphosphatasia (juvenile
Paget disease)

Sclerosteosis

Endosteal hyperostosis, van Buchem type
Trichodentoosseous dysplasia
Craniometaphyseal dysplasia, autosomal
recessive type

Diaphyseal medullary stenosis with bone
Craniodiaphyseal dysplasia
Craniometadiaphyseal dysplasia, Wormian bone
Endosteal sclerosis with cerebellar hypoplasia
Lenz-Majewski hyperostotic dysplasia
Metaphyseal dysplasia, Braun-Tinschert type
Pyle disease

TN—T / EBE TR
AR 5B E M BAE (ODOD) 8RR
IR R B R M AUE (ODOD) By
;E;?tX???—'Eﬁ’&{*’J%HEkﬁ (BEHPaget
A.
B BAE
B NI B IETERE, van Buchem®!
ERMEERMARIE
BEAHREMME BARESHR

BEMESE BRI SR E
BHERRELAE
BEEERHIREREMME, WormB
INBHE T B 5B MIREE L fE
Lenz-Majewski'E 1858 R Bl AE
BEIRERE, Braun-TinschertZ!
Pyled&

25, Osteogenesis Imperfecta and decreased 25 AR RELREEETERTIN-T
bone density group
BHETEEDABIZ DN TDZBEEXEFSFEDE

Osteogenesis imperfecta, non-deforming form

Osteogenesis imperfecta, perinatal lethal form
(Ol type 2) ’

Osteogenesis imperfecta, progressively
deforming type (Ol type 3)

Osteogenesis imperfecta, moderate form (Ol
type 4)

Osteogenesis imperfecta with calcification of the
interosseous membranes and/or hypertrophic
callus (Ol type 5)

Osteogenesis imperfecta, other types

Bruck syndrome type 1 (BS1)

Bruck syndrome type 2 (BS2)
Osteoporosis-pseudoglioma syndrome
Calvarial doughnut lesions with bone fragility
Idiopathic juvenile osteoporosis
Cole-Carpenter dysplasia (bone fragility with
craniosynostosis)

Spondylo-ocular dysplasia

Osteopenia with radiolucent lesions of the
Ehlers-Danlos syndrome, progeroid form
Geroderma osteodysplasticum

Cutis laxa, autosomal recessive form, type 2B
(ARCL2B)

Cutis laxa, autosomal recessive form, type 2A
(ARCL2A) (Wrinkly skin syndrome)
Singleton-Merten dysplasia

BRHMTLE EERE (O1E)
BERTLE FAEMBIER (01 28)

BRATLIE ERETE (01 38)

BHRTEE PHEE (0 42)

BRREERIE - BREARBEHIBRRTRE
(o1 5&)

BRETRIE TOHOR
Bruck fE{ZEE (BS1)

Bruck E{RE# (BS2)
BRI - AR BRI
BHRBEEHSBEEN—TYYRRE
HRUEEEETHEE
Cole-Carpenter B R AIE GEEB M SEEED
BHEIFE)

FH-REMRIE

THEXREBMREEESBRVE
Ehlers—DanlosfE {&3¥, BEH!
BREBMEAERBE

FEREARGE, B A IRS MR, 2B (ARCL2B)

REEhRE, WRBALIEE, 2A%! (ARCL2A) (B
R EEIRE)
Singleton-Merten® £/ G

Rz
AD
AR

AR
AR
AD
AR

AD
AD
AR
AR
SP
XL
AR

AD
AD, AR

AD, AR

AD, AR

AD

AR

AR
AR
AD
SP
SP

AR

AD
AR
AR
AR

AD

MIME S
164200
257850
239000

269500
239100
190320
218400

112250
122860
213002
151050
605946
265900

610967

259450

609220
259770
126550
259750
112240

605822

166260
130070
231070
612940

278250,
219200
182250

RIETFEE
6422-23
8q24

17q12-21
17q12-21
17q21
6q21-22

9p21-p22

17p12

3q23-24
11q12-13

5q35
1q24.2
17925.3

12q24.3

REEF
GUA1

OPG

SOST
SOST
DLX3

COL1A1, COL1A2

COL1A1, COL1A2,
CRTAP, LEPRET,
PPIB

COL1A1, COL1A2,
CRTAP, LEPRET,
PPIB, FKBP10,
SERPINH1

COL1A1, COL1A2,
CRTAP, FKBP10, SP7

FKBP10

PLOD2
LRP5

B4GALT7
GORAB
PYCR1

ATP6VOAZ2

2y
Gap junction protein alpha-1

Osteoprotegerin

Sclerostin
Sclerostin
Distal-less homeobox 3

COL1A1: Collagen 1 alpha-1 chain,
COL1AZ2: Collagen 1 alpha-2 chain,
CRTAP: Cartilage-Associated
Protein, LEPRE1: leucine proline-
enriched proteoglycan (leprecan) 1,
PPIB: peptidylprolyl isomerase B
(cyclophilin B), FKBP10: FK506
binding protein 10, SERPINH: serpin
peptidase inhibitor clade H 1, SP7:
SP7 transcription factor (Osterix)

FK506 binding protein 10

Procollagen lysyl hydroxylase 2
LDL-receptor related protein 5

Xylosylprotein 4-beta-
SCYL1-binding protein 1
Pyrroline-5-carboxylate reductase 1

ATPase, H+ transporting, lysosomal,
VO subunit A2

ER

FRAERODODDREE R D AR

SOSTO T HRD52kb R &I EM

Bruck AEfRFH1EIL B (T &)

LRBRARAREMEMATREESR OBE
BSIRIZEFRIEN S HriEOHmEHY

LRPSBIEFHRDANTFOERLBEHY
groupd3NEEBWMSEERELSE

1BIaS—4F U L2BIaS5—H URBIEFRIE
LRPS L3EE Y

BHROBSITREEREDSOEERAMEEA
BRESELESSHY
BHROBMITIEZLEDSOEERAEEA
BEEELEEHY
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26. Abnormal mineralization group 26. REFHRELITN—T
Hypophosphatasia, perinatal lethal and infantile BI+RO78—E BERBESERE -FLIRY AR 241500 1p36.1-p34 ALPL Alkaline phosphatase, tissue non-  RIENZHritHY
forms specific (TNSALP)
Hypophosphatasia, adult form BI+RT7H8—HE5E, AR AD 146300 1p36.1-p34 ALPL Alkaline phosphatase, tissue non-  HHET7+RT72—HEEEE
specific (TNSALP)
Hypophosphatemic rickets, X-linked dominant BY MDA, XEH R XLD 307800 Xp22 PHEX X-linked hypophosphatemia
membrane protease
Hypophosphatemic rickets, autosomal dominant BEYMAMR<DR, SREEETE AD 193100 12p13.3 FGF23 Fibroblast growth factor 23
Hypophosphatemic rickets, autosomal B MEECDR, BRA AL 18 (ARHRT) AR 241520 4921 DMP1 Dentin matrix acidic phosphoprotein
recessive, type 1 (ARHR1) . 1
Hypophosphatemic rickets, autosomal EYUMmEE<CHE BREKRSHE 22 (ARHR2) AR 613312 6023 ENPP1 Ectonucleotide
recessive, type 2 (ARHR2) pyrophosphatase/phosphodiesterase
1
Hypophosphatemic rickets with hypercalciuria, BHLL D LREEES BV MAECSRE, XE#H  XLR 300554 Xp11.22 CICNS Chloride channel 5 Dent fRE & AD—E
X-finked recessive Ed
Hypophosphatemic rickets with hypercalciuria, BALLD LREEHE) MAERCHRE, B AR 241539 9q34 SLC34A3 Sodium-phosphate cotransporter
autosomal recessive (HHRH) BREME (HHRH)
Neonatal hyperparathyroidism, severe form IR b R/IMRIEETUEE S, EER AR 239200 3q13.3-21  CASR Calcium-sensing receptor
Familial hypocalciuric hypercalcemia with —BYITE R E R/MASRE TSR O R iR AD 145980 3q13.3-21  CASR Calcium-sensing receptor
transient neonatal hyperparathyroidism BRI LREBHIL S 9 LINSE
Calcium pyrophosphate deposition disease AT LEQY VBB EE (RIEEHERR AD 118600 5p15.2-14.2 ANKH Homolog of mouse ANK (ankylosis) #EEIER TR (group24DFEE B IR R AL
(familial chondrocalcinosis) type 2 )28 gene EEBR)
Jansen B EIGEAE, Eiken B EH /RSB,
i 27. Lysosomal Storage Diseases with Skeletal 27. BEAEEIVVY—LERE (S RERBES
s Involvement (Dysostosis Multiplex group) n—7)
8 Mucopolysaccharidosis type 1H /1S LB YEE 1H/1SE AR 607014 4p16.3 IDA Alpha-1-lduronidase
Mucopolysaccharidosis type 2 LOZIE 28! XLR 309900 Xq27.3-28  IDS Iduronate-2-sulfatase
l Mucopolysaccharidosis type 3A LB YEfE AR AR 252900 17925.3 HSS Heparan sulfate sulfatase
Mucopolysaccharidosis type 38 LB iEfE 3BR AR 252920 17g21 NAGLU N-Ac-beta-D-glucosaminidase
Mucopolysaccharidosis type 3C LB ¥EfE SCE AR 252930 8p11-q13 HSGNAT Ac-CoA: alpha-glucosaminide N-
acetyltransferase
Mucopolysaccharidosis type 3D LB i 3D AR 252940 12q14 GNS N-Acetylglucosamine 6-sulfatase
Mucopolysaccharidosis type 4A LB i A% AR 253000 16024.3 GALNS Galactosamine-6-sulfate sulfatase
Mucopolysaccharidosis type 4B L% EfE 48R AR 253010 3p21.33 GLBI beta-Galactosidase
Mucopolysaccharidosis type 6 LB 6% AR 253200 5q13.3 ARSB Arylsulfatase B
Mucopolysaccharidosis type 7 LB 78 AR 253220 7q921.11 GUSB beta-Glucuronidase
Fucosidosis TaAVR—V X AR 230000 1p34 FUCA alpha-Fucosidase
alpha-Mannosidosis FINIF-RIVE—DR AR 248500 19p13.2-12 MANA alpha-Mannosidase
beta-Mannosidosis R—BIUIR—D R AR 248510 4q22-25 MANB beta-Mannosidase
Aspartylglucosaminuria FRVFIVT O SV REE AR 208400 4q23-27 AGA Aspartyl-glucosaminidase
GMI Gangliosidosis, several forms GMIH T YF I R—S X, B8 AR 230500 3p21-14.2  GLB1 beta-Galactosidase
Sialidosis, several forms DTUYR-UR, EE AR 256550 6p21.3 NEU1 Neuraminidase (sialidase)
Sialic acid storage disease (SIASD) LT ILVBRETESE SIASD) AR 269920 6q14-q15 SLC17AS Sialin (sialic acid transporter)
Galactosialidosis, several forms AU TIR—L R, &8 AR 256540 20q13.1 PPGB beta-Galactosidase protective protein
Multiple sulfatase deficiency SHEY LT 7 44— RIBAE AR 272200 3p26 SUMF1 Sulfatase-modifying factor-1
Mucolipidosis Il (I-cell disease), alpha/beta type LOBEEETE (-cell %), 7ILT7/A—4E) AR 252500 12g23.2 GNPTAB N-Acetylglucosamine 1-
Mucolipidosis Il (Pseudo-Hurler polydystrophy), LORREET (BtEHurlerrRUSAMAT4—), 7L AR 252600 12g23.2 GNPTAB N-Acetylglucosamine 1-
alpha/beta type Tr/R—5E phosphotransferase, alpha/beta
Mucolipidosis Ill (Pseudo-Hurler polydystrophy), LAEEREL (BiEHurler RS XD T4—), H AR 252605 16p13.3 GNPTG N-Acetylglucosamine 1-

gamma type

<E

phosphotransferase, gamma subunit
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28. Osteolysis group 28. BRBEIN—T ‘
Familial expansile osteolysis IR B B ARIE AD 174810 18922.1 RANK (TNFRSF11A) f(mﬁfi%?s?xz779—t“ﬁ§*§¢;
MIM602080)
Mandibuloacral dysplasia type A TFEASEIRERE AR AD 248370 1g21.2 LMNA Lamin A/IC
Mandibuloacral dysplasia type B TFERLIRERE BR AR 608612 1p34 ZMPSTE24 Zinc metalloproteinase
Progeria, Hutchinson-Gilford type FZHE, Hutchinson—Gilford £ AD 176670 1921.2 LMNA Lamin A/C
Torg-Winchester syndrome Torg-Winchester JE (& AR 259600 16913 MMP2 Matrix metalloproteinase 2 ﬁiéiﬁ;i BAERAE - B B ALAEIREF (MIMB05156)%
a3
Hajdu-Cheney syndrome Hajdu-Cheney fE{EEE AD 102500
Multicentric carpal-tarsal osteolysis with and ZEOEFIRE - BREBME (BEEZES/#h AD 166300
without nephropathy L)
Lipomembraneous osteodystrophy with BHEBEL SRS RFRE (BREEXE AR 221770 6p21.2 TREM2 Triggering receptor expressed on
leukoencephalopathy (presenile dementia with 5% #FRAE; Nasu-Hakola) myeloid cells 2
bone cysts; Nasu-Hakola)
Lipomembraneous osteodystrophy with BRBEFESERRTERRRE (BREL S AR 221770 19913.1 TYROBP Tyro protein tyrosine kinase-binding
leukoencephalopathy (presenile dementia with ST HREE; Nasu-Hakola) protein
bone cysts; Nasu-Hakola)
RIEEBIE, 4B EFEENAAE, Singleton-MertenfEIRFELSHE. F: 0D DMFEFEBIRK BEILIE I & BHDIRRIL LY S55.
29. Disorganized development of skeletal 20. BB ORERKIN—T
components group
Multiple cartilaginous exostoses 1 SRUERBFUNBIEE 12 AD 133700 8q23-24.1  EXT1 Exostosin-1
Multiple cartilaginous exostoses 2 ZRERBUNBEE 2 AD 133701 11p12-11  EXT2 Exostosin-2
Multiple cartilaginous exostoses 3 SHRUNBENBERE B AD 600209 19p
Cherubism TIVE L AD 118400 4p16 SH3BP2 SH3 domain-binding protein 2
Fibrous dysplasia, polyostotic form BENBREAME 2B Sp 174800 20913 GNAS1 Guanine nucleotide-binding protein, AMIRBEYAIPAL T TV RE;
alpha-stimulating activity subunit 1~ McCune-Albright JEIRBZ &L
Progressive osseous heteroplasia ETHEBEEMRE AD 166350 20913 GNAS1 Guanine nucleotide-binding protein, BEFIEATUL T4 TEELHTN
alpha-stimulating activity subunit 1
Gnathodiaphyseal dysplasia THREHERMAME AD 166260 11p15.1- TMEM16E Transmembrane protein 16E
Metachondromatosis AgavFavh—2 R AD 156250 12924 PTPN11 Protein-tyrosine phosphatase
nonreceptor-type 11
Osteoglophonic dysplasia BERMERMRAE AD 166250 8p11 FGFR1 Fibroblast growth factor receptor 1~ 7 JL—733DEEBMAEERLBE
Fibrodysplasia ossificans progressiva (FOP) EATH BRI R A AD, SP 135100 2q23-24 ACVR1 Activin A (BMP type 1) receptor
Neurofibromatosis type 1 (NF1) TR IRMEREAE 122 (NF1) AD 162200 17q11.2 NF1 Neurofibromin
Carpotarsal osteochondromatosis FIREARBRBIEE AD 127820
Cherubism with gingival fibromatosis (Ramon HPRMIEEZ 54 LE LfE (RamonfE 1R E) AR 266270
syndrome) )
Dysplasia epiphysealis hemimelica (Trevor) FERME B IR R (Trevor) SP 127800
Enchondromatosis (Ollier) WEERESE (Ollier) SP 166000 5)7;:/?; ;;;’f%/ﬁﬁibwwﬁuf%ﬁéht
| mER
Enchondromatosis with hemangiomata MmEEEEINBEIEE Maffucei) SP 166000 PTPNTTEERDEHICRRENOH, &
{(Maffucci) E RN
G I—F30DProteus FENRFEEHE.
30. Overgrowth syndromes with skeletal 30 BHRBRERTERBEGR
involvement
Weaver syndrome WeaverfiE{& 5% SP/AD 277590 NSDTEREHSBEHHY (SotosEIRES
Sotos syndrome SotosfEREF AD 117550 5935 NSD1 Nuclear receptor-binding su-var, FEBIC LY NFIXER O ATEEEHY (Marshall-
enhancer of zeste, and trithorax SmithfE{ZEF S 1B)
domain protein 1
Marshall-Smith syndrome Marshall—SmithfE {5 sP 602535 19p13.3 NFIX nuclear factor I/X SotosfE (REF L DERFRIERBIHY (EELS
Proteus syndrome ProteusfiE {28} SpP 176920 ProteustREFIEPTEN BB FICEREESD

DHHD
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Marfan syndrome
Congenital contractural arachnodactyly
Loeys-Dietz syndrome types 1A and 2A

Loeys-Dietz syndrome types 1B and 2B

Overgrowth syndrome with 2q37 translocations

Overgrowth syndrome with skeletal dysplasia
(Nishimura-Schmidt, endochondral gigantism)

J—7 7/ E=B&FR)
MarfaniE {8
SRR CHIRIEE
Loeys-Dietz fE{REF1AR! L2AR!

Loeys-Dietz fEIREE1BEI L2BFY
2037THREEE £ 5B AL RAEIRRE

BEMREEIBRERIERR (Nishimura-Schmidt,
NEEEE AE)

FBEES DN~ I—T733) DShprintzen-Goldberg FEIRFEL BB,

31. Genetic inflammatory/rheumatoid-like
osteoarthropathies
Progressive pseudorheumatoid dysplasia
(PPRD; SED with progressive arthropathy)
Chronic infantile neurologic cutaneous articular
syndrome (CINCA) / neonatal onset multisystem
inflammatory disease (NOMID)
Sterile multifocal osteomyelitis, periostitis, and
pustulosis (CINCA/NOMID-like)
Chronic recurrent multifocal osteomyelitis with
congenital dyserythropoietic anemia (CRMO with
CDA; Majeed syndrome)
Hyperostosis/hyperphosphatemia syndrome
Infantile systemic hyalinosis/Juvenile hyaline
fibromatosis (ISH/JHF)

32. Cleidocranial dysplasia and isolated cranial
ossification defects group
Cleidocranial dysplasia

CDAGS syndrome (craniosynostosis, delayed
fontanel closure, parietal foramina, imperforate
anus, genital anomalies, skin eruption)
Yunis-Varon dysplasia

Parietal foramina (isolated)
Parietal foramina (isolated)
RIEEEIE, MUK GERE, MFSE.

33. Craniosynostosis syndromes
Pfeiffer syndrome (FGFR1-related)

Pfeiffer syndrome (FGFR2-related)

Apert syndrome
Craniosynostosis with cutis gyrata (Beare-
Crouzon syndrome

Crouzon-like craniosynostosis with acanthosis
nigricans (Crouzonodermoskeletal syndrome)
Craniosynostosis, Muenke type

Antley-Bixler syndrome

Craniosynostosis Boston type
Saethre-Chotzen syndrome

31. RARME S AR/ < F R B BIHRAE

HEATHBEY VT FHRBREMMIE (PPRD; £1TH
BARRAEAES B B IR R AUE)
TRIEELIE IR R BB ERAE IR BE (CINCA) /3T R
HARE S R REMERE (NOMID)

EEMZRMEEML. B, REE
(CINCA/NOMID#k)

SERUERBFMREEMEHIBEERES R
T EHZ (CDAZ{#5CRMO; MajeedfiE (& 3E)

BB/ B MEE IR

LR S FLE/ B EEC T R IEE
(ISH/JHF)

32 ﬂ;ﬂ'ﬁﬁ&%iﬁﬁﬁ&tﬁﬁﬁiﬁﬁﬂi&ﬁ?d
=
HEEERYAE
CDAGSTE(REf GAERMAE RSB, 58
Ta7. $HAL, HEERER, £5)

Yunis-Varon® £ BE
SETHFL (BiRE)
BETATL (BHE)

33. BB WA ERR
PfeifferfE{Z 3 (FGFR1A8:&)

PfeifferfE{& 2 (FGFR2MHH)

ApertfE (%3}
IMER R B E A SEBERTSE (Beare-
CrouzonfE (&8

BAEREEEESCrouzontfBEE BAE
(Crouzon & [ BB AEIREY)

BEFEB A IE Muenke®!
Antley-BixlerE{& B

BEFE BT &IE, Boston®!
Saethre—ChotzenfE {&3F

WEHR
AD
AD
AD

AD

SP
SP?

AR

AD

AR

AR

AR
AR

AD
AR

AR
AD
AD

AD

AD

AD
AD
AD
AD

AD
AR

AD
AD

MIMES
154700
121050

609192,
610168,
608967,
610380

208230

607115

147679

600628

610233
236490

119600
603116

216340
168500
168500

101600

101600

101200
123790
123500
612247

602849
201750

604757
101400

RIZFE
15g21.1
5q23.3
9922

3p22

2q37

6q22-23

1q44

2q14.2

18p11.3

2q24-q31;
4q21

6p21
22q12-q13

11q11.2
5q34-35

8p12

10q26.12

10926.12
10926.12
10426.12
4p16.3

4p16.3
7q11.23

5q35.2
7p21.1

RBREF
FBNT
FBN2
TGFBR1,

TGFBR2

NPPC

WISP3

CIAS1

IL1RN

LPIN2

GALNT3
ANTXR2 (CMG2)

RUNX2

ALX4
MSX2

FGFR1

FGFR2

FGFR2
FGFR2
FGFR2
FGFR3

FGFR3
POR

MSX2
TWIST1

2%y ER
Fibrillin 1

Fibrillin 2

TGFbeta receptor subunit 1

TGFbeta receptor subunit 2
BRERIEETLNPPCOHBEIRBEHNRE

ERSBERITHEELENT TV ELEBER
ikl

Natriuretic peptide precursor C

WNT1-inducible signaling pathway
protein 3
Cryopyrin

Interleukin 1 receptor antagonist

Lipin 2

UDP-N-acetyl-alpha-D-

Anthrax toxin receptor 2 BEME T BRHIEE (JHF, 228600) & U

PureticEZHEET

Runt related transcription factor 2

Aristaless-like 4 WEHRER KR (T NL—T34)EB R

Muscle segment homeobox 2

%<& FGFRT P252R%E R (FGFR2B8EPfeiffer
SEIRBE &Y — BRI ER L VRIRE)
FGFRZER(TRBB)ICE>TRET S
Jackson-WeissfE {EEE (MIM 123150) &Antley—
BixlerfEIRBIZREEED

Fibroblast growth factor receptor 1

Fibroblast growth factor receptor 2

Fibroblast growth factor receptor 2
Fibroblast growth factor receptor 2
Fibroblast growth factor receptor 2

Fibroblast growth factor receptor 3~ FGFR3 ASYIEREMNERICKYE RSN

FGFR3 P25ORBEMERICKYEEZILD

FGFR2EER%% T HIFLUE B [EPfeifferfE iR
#(MIM207410) IZ53 8B
1RBTPIBHATOEAL R

Fibroblast growth factor receptor 3
Cytochrome P450 oxidoreductase

MSX2
TWIST
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T~ / E=BA (RX) TN—7 / B4 (FIiR) RERL  MIMES  REFE  REF EV7AY ER
Shprintzen-Goldberg syndrome Shprintzen—GoldbergfiE & B AD 182212 FBNTERERTHEHDOHRESY
Baller-Gerold syndrome Baller—Geroldfif {& 8% AR 218600 8q24.3 RECQL4 RECQ Protein-like 4 G RTDBaller-GeroldfE B MNRECOLIEZR

TIREHTELLNELALL
Carpenter syndrome CarpenterfE (&3 AR 201000 RAB23
G I—F250) Cole-CarpenterfElZEE, U /)L— 320D CDAGSIENIREE, T N— 4D BEHEIHERFERHESE.
34, Dysostoses with predominant craniofacial M EBRAEBEBEILTIREE
involvement .
Mandibulo-facial dysostosis (Treacher Collins, THE-EEERBE (Treacher Collins, AD 154500 5032 TCOF1 Treacher Collins-Franceschetti
Franceschetti-Klein) Franceschetti~Klein)} syndrome 1
Mandibulo-facial dysostosis (Treacher-Collins, T2 - BEEE B B 4E (Treacher Collins, AD 154500 13q12.2 POLR1D Polymerase (RNA) | polypeptide D
Franceschetti-Klein) Franceschetti-Klein)
Mandibulo-facial dysostosis (Treacher-Collins, TS EEERBIE (Treacher Collins, AR 154500 6p21.1 POLR1C Polymerase (RNA) | polypeptide C
Franceschetti-Klein) Franceschetti-Klein)
Oral-facial-digital syndrome type | (OFD1) O-EAm - $R/EIR B 12 (OFDY) XLR 311200 Xp22.3 CXORF5 chr. X open reading frame 5
Weyer acrofacial (acrodental) dysostosis WeyerStinBRiE (SEinth) REE AD 193530 4p16 EVC1 Ellis-van Creveld 1 protein
Endocrine-cerebro-osteodysplasia (ECO) W53 - B R AUE (ECO) AR 612651 6p12.3 ICK Intestinal cell kinase
Craniofrontonasal syndrome SEERTSARATIREE XLD 304110 Xq13.1 EFNB1 Ephrin B1
Frontonasal dysplasia, type 1 AISERRM AR AR 136760 1p13.3 ALX3 Aristaless-like-3
Frontonasal dysplasia, type 2 BISE R R RELE AR 613451 11p11.2 ALX4 Aristaless-like-4
Frontonasal dysplasia, type 3 IS SR AEIR AR 613456 12921.3 ALX1 Aristaless-like 1
Hemifacial microsomia FRBEEEET2E SP/AD GoldenharfE{EBELBR - B - HHMARI NS LFE
BU BELKRENRREERATS
Miller syndrome (postaxial acrofacial dysostosis) MillerfiE{R B (BhE MR INEEREBE) AR 263750 16022 DHODH Dihydroorotate dehydrogenase
Acrofacial dysostosis, Nager type FIREAER BIE. Nager® AD/AR 154400
Acrofacial dysostosis, Rodriguez type S IREAE R B JE, RodriguezZ! AR 201170
B EEHRAES N —T D00 - BE - I E IR 1T L B E.
35. Dysostoses with predominant vertebral with 35, ¥#tSE B (MEFRMELS/EbEEEETS
and without costal involvement REE
Currarino triad Currarino = i AD 176450 7936 HLXB9 Homeobox gene HB9
Spondylocostal dysostosis type 1 (SCD1) FHPERBEIE (SCD1) AR 277300 19q13 DIi3 Delta-like 3
Spondylocostal dysostosis type 2 (SCD2) FHMEREEE (SCD2) AR 608681 15026 MESP2 Mesoderm posterior (expressed in) 2
Spondylocostal dysostosis type 3 (SCD3) FHERBER (SCDI) AR? 609813 7p22 LFNG Lunatic fringe
Spondylocostal dysostosis type 4 (SCD4) HHMBERBEIR (SCDY) AR 17p13.1 HES7 Hairy-and-enhancer-of-split-7
Spondylothoracic dysostosis HFHBHMEREIE AR 15026 MESP2 Mesoderm posterior (expressed in) 2 Jﬁagho&Levinl:;U%%m SRR Eh R R
Klippel-Feil anomaly with laryngeal malformation IREE T e R A £ 5Klippe-Feil 25 AD 148900 8g22.1 GDF6 Growth and differentiation factor 6 E%ﬁgg%iﬁﬁl BB COFERDR
LT
Spondylocostal/thoracic dysostosis, other forms HHME -WHEREE, bR AD/AR Ll OGDFeES R
Cerebro-costo-mandibular syndrome (rib gap B3+ Bh B - TERSE 1%3¥ (rib gapfEIRED) AD/AR 117650
syndrome
C)ferebro—c)osto—mandibular—like syndrome with FHIIBE SN - E - THERERR AR 611209 17925 COG1 Component of oligomeric Golgi CDGRA Fllgk L THS TSNS
vertebral defects complex 1
Diaphanospondylodysostosis BHREHREE AR 608022 7pt4 BMPER Bone morphogenetic protein-binding HZoLBFEFHRBEEA—/1\—FvTT5
endothelial cell precursor-derived
requlator
IN—TIDEHEFIREBIREEHRESL TN —T13DEFH - B &l EX Gl EHRELEE.
36. Patellar dysostoses 36. BREERBE
Ischiopatellar dysplasia (small patella syndrome) LEREFTEMAE (NREBERED AD 147891 17921-q22  TBX4 T-box gene 4
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IN—7 / EBE (RAX)

Small patella - like syndrome with clubfoot

Nail-patella syndrome
Genitopatellar syndrome
Ear-patella-short stature syndrome (Meier-

37. Brachydactylies (with or without
extraskeletal manifestations)
Brachydactyly type A1

Brachydactyly type A1
Brachydactyly type A2
Brachydactyly type A2
Brachydactyly type A2
Brachydactyly type A3
Brachydactyly type B

Brachydactyly type B2
Brachydactyly type C

Brachydactyly type D
Brachydactyly type E

Brachydactyly type E
Brachydactyly - mental retardation syndrome

Hyperphosphatasia with mental retardation,
brachytelephalangy, and distinct face

Brachydactyly-hypertension syndrome
Brachydactyly with anonychia (Cooks syndrome)

Microcephaly-oculo-digito-esophageal-duodenal
syndrome (Feingold syndrome)
Hand-foot-genital syndrome

Brachydactyly with elbow dysplasia (Liebenberg
syndrome)
Keutel syndrome

Albright hereditary osteodystrophy (AHO)

Rubinstein-Taybi syndrome
Rubinstein-Taybi syndrome
Catel-Manzke syndrome
Brachydactyly, Temtamy type
Christian type brachydactyly
Coffin-Siris syndrome
Mononen type brachydactyly
Poland anomaly

I —7 / BBE ()
AR REHES/NRERRIERE

- BRE BRI
T BRARE AR
E-BRER-BEHRERH Meier-Gorlin)

37. SEIRE (B BRREEHS /i)

EEEATR
AfEREA1E
EiREALE
EifEA2E
SEIRIEA2E
SEIREASE
sEiEEBR

HEfeEB2E
SEiRECE

HEEfEDE
HRfEER!

EIRREER!
SRR - B IR B

FEHEH, KB EMS SUHRATEREMS
BIO+RTFE—HEIE

EIRAE - BT AEIEEE (Bilginturian)
MRABZ A IRIE (CooksfEIRE)

/NEE-BR-1R- Bl -+ IR IRIE IR BE (FeingoldfE(R
)

F-R-UREER
HEMREESTIEE (LiebenbersfEIRE)

KeutelfE {ZEF
Albright;& =1 & R IEE (AHO)

Rubinstein-TaybifiE (R &
Rubinstein~Taybiji {& 5§
Catel-ManzkefiE{& B
42HEAE, TemtamyB!
Christian B4 5T 5 AE
Coffin-SirisfE &3
MononenZ 4G 151E
Poland 2%

KRB RRE S KB B REIEL IR, N —T20DITIEEFHESHDBIEES.

38. Limb hypoplasia - reduction defects group

38. MEIERR . R&T L—TF

RinikR
AD

AD
AR?
AR

AD
AD
AD
AD
AD
AD
AD

AD
AD, AR

AD
AD

AD
AD

AR

AD
AD
AD

AD
AD

AR
AD

AD
AD
XLR?
AR
AD
AR
XLD?
SP

MIMES

161200
606170
224690

112500

112600
112600
112600
112700
113000

611377
113100

113200
113300

113300
600430

112410
106995
164280

140000
186550

245150
103580

180849
180849
302380
605282
112450
135900
301940
173800

RIZFE
5q31

9q34.1

2q35-36
5p31
4q23

20q11.2

9q22

17q
20q11.2

2q31
12p11.22

2q31
2q37.3

1p36.11

12p12.2-
17q24.3
2p24.1

7p14.2

12p13.1-
20q13

16p13.3
22q13

RiZF
PITX1

LMX1B

IHH

BMPR1B
BMP2
GDF5

ROR2

NOG
GDF5

HOXD13
PTHLH

HOXD13
HDAC4

PIGV

SOX9
MYCN

HOXA13

MGP
GNAS1

CREBBP
EP300

738 ER
Paired-like homeodomain HBREEREENREEED
transcription factor 1 (pituitary

homeobox 1)

LIM homeobox transcription factor 1

Indian Hedgehog

Bone morphogenetic protein
Bone morphogenetic protein type 2
Growth and differentiation factor 5

Receptor tyrosine kinase-like orphan RobinowfiE {&£#/COVESDEM% & 18
receptor 2

Noggin

Growth and differentiation factor 5 ASPED (% )L—715) LtbDGDFSR % EES
i

Homeobox D13

Parathyroid hormone-fike hormone
(parathyroid hormone related
peptide, PTHRP)

Homeobox D13

Histone deacetylase 4 PR ETINREAERTH (23T RIBER

B)ERLHD
Phosphatidylinositol-glycan MabryfE(RBEELTHHBN TN
biosynthesis class V protein (GPI
mannosyltransferase 2)

HEHPTHLH

nMYC oncogene

Homeobox A13

Matrix Gla protein

Guanine nucleotide binding protein of 7 )L—T20D Rt BT RME, SBMESE
adenylate cyclase — subunit UETHEBMERAEESR
CREB-Binding Protein

E1A-Binding Protein, 300-KD
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Ulnar-mammary syndrome
de Lange syndrome
Fanconi anemia (see note below)
Thrombocytopenia-absent radius (TAR)
Thrombocythemia with distal limb defects
Holt-Oram syndrome
Okihiro syndrome (Duane — radial ray anomaly)
Cousin syndrome
Roberts syndrome

Split-hand-foot malformation with long bone
deficiency (SHFLD1)

Split-hand-foot malformation with long bone
deficiency (SHFLD2)

Split-hand-foot malformation with long bone
deficiency (SHFLD3)

Tibial hemimelia

Tibial hemimelia-polysyndactyly-triphalangeal
Acheiropodia

Tetra-amelia
Tetra-amelia

Ankyloblepharon-ectodermal dysplasia-cleft
lip/palate (AEC)

Ectrodactyly-ectodermal dysplasia cleft-palate
syndrome Type 3 (EEC3)
Ectrodactyly-ectodermal dysplasia cleft-palate
syndrome type 1 (EEC1)
Ectrodactyly-ectodermal dysplasia-macular
dystrophy syndrome (EEM)

Limb-mammary syndrome (including ADULT
syndrome)

Split hand-foot malformation, isolated form, type
4 (SHFM4)

Split hand-foot malformation, isolated form, type
1 (SHFM1)

Split hand-foot Malformation, isolated form, type
2 (SHFM2)

Split hand-foot malformation, isolated form, type
3 (SHFM3)

Split hand-foot malformation, isolated form, type
5 (SHFMS5)

Al-Awadi Raas-Rothschild limb-pelvis
hypoplasia-aplasia

Fuhrmann syndrome

RAPADILINO syndrome

Adams-Oliver syndrome

Femoral hypoplasia-unusual face syndrome
(FHUFS) V
Femur-fibula-ulna syndrome (FFU)

Hanhart syndrome (Hypoglossia-hypodactylia)
Scapulo-iliac dysplasia (Kosenow)

T~ / EBE FHR)
RE-ABERE
de LangefE (&8
FanconiB I (FDX &S MR)
MR AME - HB R1& (TAR)
P A R A AR A8 S /MR A8 AN E
Holt-OramfE{& &
OkihirofE{& 8 (Duane~1EH TR )
CousinfiE{&EE
RobertsfE B EE

RERHABELHSHE REVERY
(SHFLD1)

REBMABELHSHNF NERERS
(SHFLD2)
REBMHEEF ST HEREEYR
(SHFLD3)

[ud= P gi]

BB RG-S &IGE - BISSIEHIE
RFRIE

el
HEMURRAE

afgﬁ?)iji‘é%ﬂiﬁﬁﬂéﬁk- OEOERER
(ﬁé‘g-%ﬂiﬁiﬁzm- DIERAEZEFIE (EEC3)
Rig-SEERMA - OBEHEERE (EECD
Rig-NEEERA-BEO RO 1 (EEM)
Pui% - LB AE 1R EE (ADULTEIZHEED)
HMBRF - NEBERRE (SHFMA)
BMBINF-HEREER1E (SHFM)
BRMBIRE -NEMERHE2E (SHFM2)
BMBIRNE - NERERRIE (SHFMI)
BUMBIZYE - R AERESE! (SHFMS)
Al-Awadi Raas-Rothschild [ - B HHE () TRt
FuhrmanniiE &£

RAPADILINOJE {% 8
Adams-OliverfE{ZEE
KEBEER AL - REEIEIRE (FHUFS)

KERE - BB - REEIRE FFU)
HanhartfE{& 8% (F{ERAL- BB
BRE-BERWBAE (Kosenow)

RERR
AD
AD
AR
AR?/AD?
AD
AD
AD
AR
AR

AD
AD
AD

AR
AD
AR

XL
AR

AD
AD
AD
AR
AD
AD
AD
XL
AD
AD
AR
AR

AR
AD/AR
SP/AD?

SP?
AD
AD

MIME S
181450
122470
227650
274000

142900
607323
260660
268300

119100
610685
612576

275220
188770
200500

301090
273395

106260
604292
129900
225280
603273
605289
183600
313350
600095
606708
276820
228930

266280
100300
134780

228200
103300
169550

RIEFE

5p13.1
(several)
1921.1
3q27
12q24.1
20q13
1p13
8p21.1

1q42.2-g43
6q14.1

17p13.1

7936

17921
3q27

3q27
7q11.2-12.3
16q22
3q27

3927
7921.3-22.1
Xq26
10924
2q31

3p25

3p25

8024.3

REF VA TR
TBX3 T-box gene 3
NIPBL Nipped-B-like
(several) LSOO BES N—T LBIEF
(several) 162110 /hW Rk
THPO Thrombopoietin OEGEURIBE N EREOHERESND
TBX5 T-box gene 5
SALL4 SAL-like 4
TBX15 T-box gene 15
ESCO2 Homolog of establishment of
cohesion - 2
LMBR1 Putative receptor protein LMBRIDE S REMYZw oAy Dikys
(SHRIDRRIHZEES5ZD
WNT3 Wingless-type MMTYV integration site
family, member 3
P63 (TP63) Tumor protein p63
P63 (TP63) Tumor protein p63
CDH3 Cadherin 3
P63 (TP63) Tumor protein p63
P63 (TP63) Tumor protein p63
FBXW4 Dactylin
WNT7A Wingless-type MMTV integration site
family, member 7A
WNT7A Wingless-type MMTYV integration site
family, member 7A
RECQL4 RECQ protein-like 4

LKONDRBEMEKEEE - BE - REERE
(FEILEHE
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39. Polydactyly-Syndactyly-Triphalangism
Preaxial polydactyly type 1 (PPD1)
Preaxial polydactyly type 1 (PPD1)
Preaxial polydactyly type 2 (PPD2)/
Triphalangeal thumb (TPT)
Preaxial polydactyly type 3 (PPD3)
Preaxial polydactyly type 4 (PPD4)
Greig cephalopolysyndactyly syndrome
Pallister-Hall syndrome
Synpolydactyly (complex, fibulin1 - associated)
Synpolydactyly
Townes-Brocks syndrome (Renal-Ear-Anal-
Radial syndrome)

Lacrimo-auriculo-dento-digital syndrome (LADD)
Lacrimo-auriculo-dento-digital syndrome (LADD)
Lacrimo-auriculo-dento-digital syndrome (LADD)

Acrocallosal syndrome
Acro-pectoral syndrome
Acro-pectoro-vertebral dysplasia (F-syndrome)

Mirror-image polydactyly of hands and feet
(Laurin-Sandrow syndrome)

Mirror-image polydactyly of hands and feet
(Laurin-Sandrow syndrome)

Cenani-Lenz syndactyly

Cenani-Lenz like syndactyly

Oligosyndactyly, radio-ulnar synostosis, hearing
loss and renal defects syndrome
Syndactyly, Malik-Percin type

STAR syndrome (syndactyly of toes,
telecanthus, ano- and renal malformations)
Syndactyly type 1 (lil-IV)

Syndactyly type 3 (IV-V)

Syndactyly type 4 (I-V) Haas type

Syndactyly type 5 (syndactyly with metacarpal
and metatarsal fusion)

Syndactyly with craniosynostosis (Philadelphia
Syndactyly with microcephaly and mental
retardation (Filippi syndrome)

Meckel syndrome type 1

Meckel syndrome type 2
Meckel syndrome type 3
Meckel syndrome type 4
Meckel syndrome type 5
Meckel syndrome type 6

IN—7 / &B4 (MR

39. BiE- Al -BESHEGEI LT

AT 2 HEME 1R (PPDT)
R SRR 12 (PPD1)
AT fEGE2E! (PPD2) /BHES1EERE (TPT)

EhRTTE 2 {5AESE (PPD3)

T L HRE4R (PPD4)

GreiglE % S TRAEIREE

Pallister-HallfE{& B

ZA1ERE (fbulin1 BEHES)

SEIEE

Townes-BrocksfE{R 2 (B - B -ILP9- B ERE)

R H- - {RAEIREF (LADD)
iR-H--15REREE (LADD)
iR-H- - fEAERE (LADD)

SR RIE(REE

Se i - HDIE IR B

Sl - - MRERAE (FEIRE)
HE{RZERE (Laurin-SandrowdiE {EEE)

HE B ZIEUAE (Laurin—SandrowdE {Z8f)

Cenani-Lenz S¥&4E
Cenani-Lenz R & 18

ZERIE-BREWS M- REERE

& 8JE, Malik-PercinZ4

STARSEIREE (A RLIE - BRAFRBEE - RIPT - B Rz HE
2H)

SIEEIR (V)

BIER (v-V)

E15RE4E! (1-V) HaasE

EigEsE (FFE-FREMSEHIEE)

BEEBWEEEHEISIEE (Philadelphia®l)
INBEAE - PR SRR RS RIBE (FilippifEl&
#)

Mecke IR EE 12
MeckelfE (R EE28!
MeckelJE{Z 3§35
MeckelfiE (R4 5!
MeckelE (& E55)
MeckeHE{ZBF6 5

JE) Smith-Lemli-OpitzAE R B BIEHE - SIEE B TS ST E BIEIRF O N —TE 248,

40. Defects in joint formation and synostoses
Multiple synostoses syndrome type 1

40. SRS - B S5

SHRUBWAERIIE

RiEHR

AD
AD
AD

AD
AD
AD
AD
AD
AD

AD
AD
AD
AR
AD
AD
AD

AR
SP (AD?)

SP (AR?)

AD
XL

AD
AD
AD
AD

AD
AR

AR
AR
AR
AR
AR
AR

AD

MIMEE RETFE RETF
H)Oria=—B b F DD F IS G FEBILHS A TOBH DA CILIE/1ZEE TG, MIMEL(FEDFFEI L T a—FEEIZTEIE T I—T21DCHILDIEIREEO B 5 1k b B BB,

174400
174400
174500

174600
174700
175700
146510
608180
186000
107480

149730
149730
149730
200990
605967
102510
135750

212780

609432
300707

185900
185900
186200
186300

601222
272440

249000
603194
607361
611134
611561
612284

186500

7q36

7936

7p13
7p13
7p13
22q13.3
2q31
16q12.1

10926.12
4p16.3
5p13-p12
7p13
7936
2g36
7q36

11p11.2
15q13-q14

15q13-q14

17p13.3
Xq28

2034-36
6q21-23
7936
2031

2035-36.3

17923
11q
8g21
129
16q12.1
4p15

17q22

SHH

SHH

GLI3
GLI3
GLI3
FBLN1
HOXD13
SALL1

FGFR2
FGFR3
FGF10

SHH

LRP4
GREM1, FMN1

FMN1

FAMS8A

GJAT
SHH
HOXD13

MKS1

TMEM67
CEP290
RPGRIP1L
CC2D2A

NOG

A%y

Sonic Hedgehog

Sonic Hedgehog

Gli-Kruppel Family Member 3
Gli-Kruppel Family Member 3
Gli-Kruppel Family Member 3
Fibulin 1

Homeobox D13

SAL-like 1

Fibroblast growth factor receptor 2
Fibroblast growth factor receptor 3
Fibroblast growth factor 10

Sonic Hedgehog

low density lipoprotein receptor-
Gremlin 1, Formin 1

Formin 1

Sonic Hedgehog

Noggin

ER

LR
DA DI TIESHHEBEL TLVELY
mEZER

SHHEJEESH

WA DBEFEQE—FIGEEFER(Ch
FTIZHADH)
P&
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Multiple synostoses syndrome type 2 SR BMAEIR 2R

Multiple synostoses syndrome type 3 SREBMAEEHIE

Proximal symphalangism type 1 SRR TRE A E 1R

Proximal symphalangism type 2 - FiREE S E2 R

Radio-ulnar synostosis with amegakaryocytic EEMBMI/MUEDEEIBREESE
thrombocytopenia

i FIRE  EREERIE, KWW EEEES PR, MEBHE.

— 91T —

REERR
AD
AD
AD
AD
AD

MIMES
186500
612061
185800
185800
605432

REFE
20q11.2
13q11-q12
17q22
20q11.2
7p15-14.2

BREF
GDF5
FGF9
NOG
GDF5
HOXA11

H21%%
Growth and differentiation factor 5

Noggin
Growth and differentiation factor 5
Homeobox A11

ER



