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In—7 7/ &BA(RX)
Chondrodysplasia with congenital joint
dislocations, CHST3 type (recessive Larsen
Ehlers-Danlos syndrome, CHST14 type
(“musculo-skeletal variant”)

I—7 7/ E=BE R
SEXRUEBEREEEIN TR ASE, CHSTIR
(FHtELarsensEIRE)

Ehlers-DanlosfiE{2 8, CHST 142! (“FB18E")

GN—TIEF UG N—T 200 5 B EMEEAE M DFERELLE.

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

5. Perlecan’/ )b —7/

SHIEE B R, Siverman-Handmaker®!
S EIRE B R A, Rolland-DesbuquoisZd

Schwartz-JampelfE{Z 8 (FH34 F——# B REE

£E)

6. Aggrecan’/ JL—F

FHE B IRRM I, Kimberley®!
HiH B IR B IR R M AE, Asgrecan®!
R BSE %

7. Filamin L—7 LB HE

HIBE B IR R AR

B fEMeick-Needles %!
HOFEREEIFIZ (OPDY)
EOERERE2E (OPD2)
BREREHSKRIFFEMHIE (TODPD)

BRETLMEIE (AOT)

BHEETLEIR (A03)
LarsenfE{Z5F (1)

- FRE - RIRERUAE
HH-FRE-RIRBEBAE
Franck — ter HaarJE{&3%
YEATHER - 2 TAARIE(R S

TN —T4D L 1T L arsenfEIREEE TN —T200D B RMEHEIDEE LS.

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. TRPV4AS L—F

ERMEBRNRIE
HFHBIRBRMENRIE, Maroteaux® (A%
MorquiofE{&##221)

FHBIIRRMAUE, KozlowskiZ!

FEIREE, R AKEEDR

FEfREHSRIEEISRNE

;ﬁﬂb'ﬂ'kﬂ?ﬁtﬁ(§}§ﬁ’éﬁ‘~5/ﬁ‘~btib\)7}b—

MBNTEEERLAE (Ellis—van Creveld)

ERNE B IEAEIREE (SRPS) 1/3%! (Saldino-
Noonan/Verma-Naumoff)

bty
AR

AR

AR
AR

AD
AR
AD

XLD
XLD
XLD
XLD
XLD

AD

AD
AD
AR
AR
AR
AD?

AD

AD
AD

AD

AR

AR

MIMEE
608637

601776

224410
224400
255800

608361
612813
165800

305620
309350
311300
304120
300244

108720

108721
150250
272460
272460
249420
600330

1566530
184095
184252
113500

606835

225500

263510

RIETFRE
10g22.1

15q14

1436-34
1q36-34
1q36-34

15926
15026
15926

Xq28
Xq28
Xq28
Xq28
Xq28

3p14.3

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

5q35.1

12024.1
12¢24.1
12q24.1
12q24.1

12q24.1

4p16
4p16
11g22.3

REF
CHST3

CHST14

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

AGC1
AGC1
AGC1

FLNA
FLNA
FLNA
FLNA
FLNA

FLNB

FLNB
FLNB
FLNB

SH3PXD2B

TRPV4
TRPV4
TRPVA4
TRPVA4

TRPV4

EVC1
EVC2
DYNC2H1

sty

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 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
Transient receptor potential cation
channel, subfamily V, member 4

EvC gene 1
EvC gene 2
Dynein, cytoplasmic 2, heavy chain 1

ER
SR arsenfEIRE, tH-HHERE ¥
HBHEBRRE OmanBEED
MERBE-NR BERBRERT

BRENBIVEEER. UATOBurton B R
EEET

S AMIFLNAZERERLBINH D

T—A5 BRMIE, Piepkorn B RHHIE,
FH LB RRE (EMR)REREEST

FLNB&IEESEH

BB LUFEBRREET
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TN~/ 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)

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 6
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)

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)

T—7 / B4 (R
HRNE SIEAEIREE 1/38 (Saldino~

Noonan/Verma—-Naumoff)

ERE SRS 1/3% (Saldino-
Noonan/Verma-Naumoff)

EINE SIEEIRR 28 (Majewsk)

A E SRR 42 (Beemer)

[+ BB - $EAE IR 42 (Mohr-Majewski)

IR T2 FRERRAAE (ATD; Jeune)
RSB RRAAE (ATD; Jeune)

WEIR R &R ZRE RS BLAE (ATD; Jeune)
HIZRIEIE B B R AIE (Barnes)

}3. %ﬁ&ﬂﬂﬂ%mﬁﬁxu%ﬁﬁﬂwmﬁd

AT B IR RRIE (PSACH)
SRMUBIREME (MED) 12! (EDM1)
2B IRERRE (MED) 28 (EDM2)
SR BIREMIE (MED) 32! (EDM3)
Z 5B BRI (MED) 58 (EDMS)
SHUBIHEMAAE (MED) 62 (EDM6)
ZRMEFIRERHME (MED), thDE

SticklerfE (& ¥, H1ER
FHRERAEMATRIE (Beukes)

INEIECERIRE S B R BIRERMAIE (Lowry-
Wood)

1. BRERMAE
BEIREMBE, Schmid®! (MCS)

B - BREMAE (CHH; BEMREMRE,
McKusick®)
BRIRRWAAE, Jansen®!

EikenZ R BE

ETE, AT PR L E S BRIRER E
(Shwachman-Bodian-DiamondfiE{&E¥, SBDS)

EE B S IRE M R 1R

BB SRR A AR 2R

BEIREMAIE, SpahrE!
BRIRCMMKERAE E2OR)
BIEMREIEE (18/28)
%27K§§ib7)b@—)b§§ﬁﬁ%f¥5%§$ﬁ§k'§’ﬂ§

12. B RWRTARLE (SMD)

b0y 7
AR

AR

AR
AR
AR

AR
AR

AR
AD

AD
AD
AD
AD
AD
AD

AR
AD
AR

ELBEETRAED N—T (G I—T15) DASPEDLBIFE, BBILIES (S —T4) DE R FMELAAE, HREMKEMHE (MED,

AD
AR

AD
AR

AR

AD, AR

AR
AR
AR
AD/SP
AR/SP

MIME S
263510

263510

263520
269860
258860

208500
208500

208500
187760

177170
132400
600204
600969
607078
120210

120210
142669
226960

BREFE
325.33

325.33

11q22.3

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

6q13
4q35

RiZF
IFT80

IFT80

DYNC2H1

COMP
COMP
COL9A2
COL9A3
MATN3
COL9A1

COL9A1

74/

Intraflagellar transport 80 (homolog

of)

intraflagellar transport 80 (homolog

of)

Dynein, cytoplasmic 2, heavy chain 1

COMP

COMP

Collagen 9 alpha-2 chain
Collagen 9 alpha-3 chain
Matrilin 3

Collagen 9 alpha-1 chain

Collagen 9 alpha-1 chain

EDM4), AggrecanZ JL—7 (7 /L—6) DR BEMETIE BB B X HE.

156500
250250

156400
600002

260400

309645

250400
250215
137360

271550%%
i

6q21-22.3
9p13

3p22-21.1
3p22-21.1

7911

11922.2

20q13.12

COL10A1
RMRP

PTHR1

PTHR1

SBDS

MMP13

MMP9

Collagen 10 alpha-1 chain
RNA component of RNAse H

PTH/PTHrP receptor 1
PTH/PTHrP receptor 1

SBDS protein

Matrix metalloproteinase 13

Matrix metalloproteinase 9

ER

DYNC2H1, IFTB0D E5 54 I EE

DYNC2H1, IFTBOD L b e4 IFEEH

LD B SN B IR B g BUAE R ) 1L BESD
DBEFICIERH

BEIHEREREEZST

EMEIEZE R ~Blomstrand B B AUE (V' IL—
J2) B8
EHALE R —Blomstrand B &R BUE (F)L—
T22) L 8B

HHBIR S HIR R AIE MissouriBZ &L,
BiELEUERDRIBHY
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Ti—7 / EBA(RX) TN—7 / EB % (R
Spondyloenchondrodysplasia (SPENCD) FiRNEE R RUE (SPENCD)
QOdontochondrodysplasia (ODCD) B £ BUE (ODCD)

Spondylometaphyseal dysplasia, Sutcliffe type or FHBRIRERRIE, SutcliffeZ!/corner fracture
corner fractures type £

SMD with severe genu valgum BENRREAIEH BRIRRIRE

SMD with cone-rod dystrophy SRRSO T —ERSFHBHIERI A
SMD with retinal degeneration, axial type METHE ST BHIRRERE (KRB
Dysspondyloenchondromatosis REERNIBIEE
Cheiro-spondyloenchendromatosis F-FHARBIEE

BERRX  MIMES  RETE

AR

AR
AD

AD

AR
AR
SP
SP

271550 19p13.2

184260
184255

184253

608940
602271

BREF
ACP5

BB I EHEAE SedaghatianZl (FN—T14)E[GF, BB SFIFETBAE KozlowskiZl (F/—8, TRPV4), LE[E, ik B EFIFERBAE variant/d B DHFESHY.

13. Spondylo-epi-(meta)-physeal dysplasias 13 ¥4 - o (- B aRol) R AREE (SE(M)D)
Dyggve-Melchior-Clausen dysplasia (DMC) Dyggve-Melchior—Clausen® 2 AL (DMC)
Immuno-osseous dysplasia (Schimke) HEFEMEBEMBIE (Schimke)

SED, Wolcott-Rallison type FHBIRERRIE, Wolcott-RallisonE!

SEMD, Matrilin type FHBIRERIREMHE, MatriinE!

SEMD, short limb — abnormal calcification type FHBRTHHERAE k- BERREE

SED tarda, X-linked (SED-XL) EFEEEM B IRRM A, X# M (SED-XL)

Spondylo-megaepiphyseal-metaphyseal Bt ERXBIR - BEMRET L (SMMD)

dysplasia (SMMD)

Spondylodysplastic Ehlers-Danlos syndrome R BREhlers-DanlosfE{EEE

SPONASTRIME dysplasia SPONASTRIME & 272 iE

SEMD with joint laxity (SEMD-JL) leptodactylic RESSLBE S H M B IR B IR R AAE (SEMD-

or Hall type JL) #HEEY/Hall

SEMD with joint laxity (SEMD-JL) Beighton type RS ER A S B IR B R R AE (SEMD-
JL) Beighton®!

Platyspondyly (brachyolmia) with amelogenesis TFAVERBTREEIRTH GERRE)

imperfecta

Late onset SED, autosomal recessive type BRMEEHBIREMAE BRERSHEE

Brachyolmia, Hobaek and Toledo types 5F{KE34E, HobaekE! - ToledoH!

AR 223800 18q12-21.1
AR 242900 2q34-36
AR 226980 2p12
AR 606728 2p23-p24
AR 271665 1923
XLR 313400 Xp22
AR 613330 4p16.1
AR 612350 11p11.2
AR 271510
AD 603546
AR 271640
AR 601216
AR 600223
AR 271530,

271630

EFTIEEIEY D T HE G ETRAE (ETTIHBIEE(E S5 1 B IRERAE) (O N—T31) LT, SEREFAE (T N—T8)

14. Severe spondylodysplastic dysplasias 14 BEFHEMRE
Achondrogenesis type 1A (ACG1A) B MHALEEIAT (ACGIA)
Schneckenbecken dysplasia R B R R RIE
Spondylometaphyseal dysplasia, Sedaghatian FHBIERAHIE, Sedaghatian®
Severe spondylometaphyseal dysplasia (SMD BB IIRRNBUE (FH B EIRERAE
Sedaghatian-like) Sedaghatiant¥)
Opsismodysplasia FRRGEIE B R AR

AR

AR

AR
AR

AR

DYM
SMARCAL1

EIF2AK3

MATN3

DDR2

SEDL
NKX3-2

SLC39A13

a1y ER
Tartrate-resistant acid phosphatase BEAEFESIAETLLEHBRHELR
(TRAP) fE (MIM 607944) &L

HFHBBIREMAME Schmidt® & EH BH2iH

BERRIE Algerial % &
TIN—T2948 5
Dymeclin Smith-McCort B R BEZEL
SWI/SNF-related regulator of
chromatin subfamily A-like protein 1
Translation initiation factor 2-alpha
kinase-3
Matrilin 3 T =100 matrillinBE % F 1 B IR
ELS R

Discoidin domain receptor family, T—T210ERBEFRIEHSBOERLS
member 2 i
Sediin

NK3 Homeobox 2

Zinc transporter ZIP13

HobaekZ! « ToledoZd 4 (A B AE & B I RLE Hth
HFHEBREYAELOMORERFHELOMBS
BRISTHET, RRCTEBREENOELEF

| BBEEEERERE(SN—T14), SMDs (5 /—F12), I—F 270 L1 BIBE 45 (MorquiofEREE) B L UM DEE 1218,

200600 14q32.12

269250 1p31.3

250220
: 7q11

258480

TRIP11

SLC35D1

SBDS

Golgi-microtubule-associated protein,
210-KD; GMAP210

solute carrier family 35 member D1;
UDP-glucuronic acid/UDP-N-
acetylgalactosamine dual transporter

SBDS gene, function still unclear

SFITH YO BB IR 28 (S N~T1), BB AR EMELE S Torrance BEGRE (T N—T2), BRHHHERELE (TN—T3), BERERELEIBE (ACGIB, IN—T4), ZEMEFEMMIE (T N—T8) LS.

15. Acromelic dysplasias 15. WAL R R e
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In—7 7/ E=B&(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 EERBES N — TR,

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

TN—7 7 B4 (R
ERZRIEHEWMAE 12/3
ERBIEHEMAIE 25 (Langer-Giedion)

SR KRB AR AE
BEENITEERERE (Levin—Sensenbrenner) 15!

BEESNITEEMMAE (Levin-Sensenbrenner) 22!

SEERETEMRE
FERBIMBEMAE £0MOE
SeIniE R R AE

FIRRBIE
KIEERIEETE - B i 2R HE (ASPED)

Saldino-Mainzer & 27 LI

. SE AP MR R I AEE

SE {7 P R B B i R fEMaroteaux ! (AMDM)
Grebe B R RLE

BB 5 T2 B AR $BIE (Du Pan)

HREREESEMPHKERE
EM PR ERBUE, Osebold~RemondiniZ!

17. SR - SE A B P R RS SRS AR S

EHBEBIE (Leri-Weill)

Langer &! (GREHSHERNE BIE)
BERBRE

RobinowiE &8, SR

RobinowsE{& 8}, BHER!

AR R AAE, Korea®!
FRE M RLIE, Kantaputra®!
PR R IE, NievergeltE!

R R IE, Kozlowski-Reardon®!

IR A EE S PRI ERBE (Verloes—
David-Pfeiffer®!)

AR R RS RUAE, Savarirayan®! (ZBBIEE-BE
SRR

. Wil B R

B R Y RE (CD)

Stiive-WiedemannB 2 pk fE

Rinp=
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

807778
218330

613610

231050

102370

101800
105835

266920

602875
200700

228900

609441
112910

127300

249700
258315

268310

180700

156232
163400
249710
600383

605274

114290

601559

RIETFEE
8q24
8q24

2q33-q35
3921

2p24.1

9q34.2

9p13-12
20q11.2

20911.2

4q23-24

Xpter-p22.32

Xpter-p22.32
13g31-q32

9q22

2q24-32
2q24-32

8q13

17q24.3-
25.1

5p13.1

REEF
TRPS1
TRPS1 and EXT1

IHH
IFT122

WDR35

ADAMTSL2

NPR2
GDF5

GDF5

BMPR1B

SHOX

SHOX
GPCé

ROR2

SULF1 and SLCOSA1

SOX9

LIFR

EV7AY ]

Zinc 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 suifate 6-O-endosulfatase 1
and solute carrier organic anion

SRY-box 9

Leukemia Inhibitory Factor Receptor

HER

INRKIE(REE: TN —T200 B ST B S
BIEELSER

ADAMTSL2& 3E 854

LAfiFantasy Island B 2 AHEH B d Tattoo
BERBBELLTHOA TV EREEETR
MREEST

SEIRECE LRl EE - (X IBIEF

EAL PR R R ASE Hunter-ThompsonZi %
B, JIRE (VT IL—FINHBR
FEIRE U N—TINLBR

Reinhardt-Pfeiffer s 87 A4E (MIM 191400) %
B

TEHRE B RN AUE I (OMIM 164745) D7F
EIFFELRESh TN
LABIIOCOVESDEM (IR M E S &
ERAGRY)EERE, EiEERYI SR

2DODBERIETFEESL/NREEERR

Nievergelt 245 2 AE L BEN H D ATHEE.
BBETHD2q1.2NREEHES1IREHIHY

BEZRMKEMAE (MM 602196)LFE1H,

acampomelic campomelic dysplasia (ACD) &
&

LIRT D #7 4 R Schwartz-JampelfE IR B 1= (&

Schwartz-Jampe fE{R B2 B LI IEN TULVE
BERT



— g¢l —

IN—7 1 FBE (RX)

Kyphomelic dysplasia, several forms

IN—7 / wBA (AR
BRERRRRE &5

RiEHH

MIMEE BRETFE BEF

211350

EV7AY)

ER
BToXREMHY

ETHOEEHBIL, LUTEEEBHLAERL THENE: BHETEAE, Antley-Bixler/EIREE, 85 - EFEIEMAE, Cumming TEIRFE, ET1 X TP A—1HE, HETEEFEHMMIAE, ZFFI771 00 EEHRBAE, WRT2MMEERBAE, LF.

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

15 BEAT - I BT AEF 1.

20. Dysplasias with multiple joint dislocations
Desbuquois 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. BERRERESN—T
IMIE(RBE (3M1)
SMAE1REE (3M2)
Kenny-Caffey s S, A fE 122
Kenny-Caffey' 5 2R E 28
NERIBRBAERFE/NAE 18/3% (MOPDT)

NEERI B R MR S/ AE 28 (MOPD2;
MajewskiZ!)

IMAGEFEIREY (FENEEELE BmELAK, Bl

BEM K EHEE)

BEHEDRE
Hallermann—StreifffiE{E 8

20. BERERAEHS TRV ALE

Desbuquois & Rl RUECGE21EIZREIB LR LER

3)
PEBEMREIFH B EREHESDesbuquois B R
ARURE (KimEY)

Desbuquois B £ BUE(REIBL D E/RS/ D
BIMBOERE)

AR BRI AE

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

17q25.3

17925.3

CcuL7 Cullin 7

OBSL1 Obscurin-like 1

TBCE Tubulin-specific chaperone E
PCNT2 Pericentrin 2

CANT1

CANT1

ST EIEIES BB BRRAE, CHSTSE (TN —T1), BRETLEITE LarsenfENREE (T /L —T7), BIRIHEEES BB in B IRETBE (TN—T13) E BB,

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, ARRFRBARE (COP) T —TF

SUREE R AUE, XL B AEME Conradi-Hi
nermann®! (CDPX2)

ARRERE R AUE, XESMESE, R BERR
(CDPX1)

?HlLDﬁ{li?i (EXREFBIRMA RABE DX
=)

CHILDERR (EXRIEH MR M. mhR
)

Greenberg B £ A

M IRE R B R AE 1R
SEREE AR R AE 28
SERLRE MK B R AE 3%

RKBBEEBAE BRE-hFER
Astley-Kendall 5 B BUAE

XLD

XLR

XLD

XLD

AR

AR
AR
AR

AD/AR
AR?

302960

302950

308050

308050

215140

215100

222765
600121

118651

Xpi1
Xp22.3
Xpt1
Xq28
1q42.1
6q22-24

1q42
2q3t

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
(AGPS)

BB AL (£ Zellweger, Smith-Lemli-Opitz, EDML K DIDIEIRFE TEL B EIZEE, TN—T130D FH Bl BB EE it - BB ERILEEFY, FRAEITO—/IAEFELE.

22. Neonatal osteosclerotic dysplasias
Blomstrand dysplasia

22 5 R BBILE R AE

Blomstrand & 22 BUE

AR

215045

3p22-21.1

PTHR1 PTH/PTHrP receptor 1

Alkylglycerone-phosphate synthase

EERENMELYakutES RERREET

Taybi-LinderBE B RV HEFED

ERUNHHHEN

FIRFEEF OHEHY, BIEHATH
DA TGIATERDRE

BESGEEEHMERESHY

RBaUEKIE - RFFIER RAE - REVVE BRI
;’i (HEM) BEUFELREBREVRIE €8

ERAENTRE
BHERTLEAOGreenberg B BN K AEL DR
BT AR

LHUDOTEECERCELSD Eken BRI
fE&dansenB R HEL SR
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osteoarthropathy, primary, autosomal dominant)

RERRERE GBRRE BREME — Rt ¥
SBAENE

TN~ / B4 (AX) IN—7 / EBE(HR) RERE MVMES REFE REF LMY IR
Desmosterolosis FAERTFA—IVEE AR 602398 1p33-31.1  DHCR24 3-beta-hydroxysterol delta-24- HRORFAO—ILRSICEET DHEBESR
reductase
Caffey disease (including infantile and attenuated Caffeyi® (FLIRE - EREEET) AD 114000 17g21-22  COL1A1 Collagen 1, alpha-1 chain BS54 UBRETICEETSERETE
forms) E(TIN—T25) &SR
Caffey disease (severe variants with prenatal Caffeyf (HHAERTFEE D BER) AR 114000
Raine dysplasia (lethal and non-lethal forms) Raine B R HE (BIEE - BIER) AR 259775 7p22 FAM20C BRERLEBRREST
TN —T21DAstley-Kendall B B FLES KB ERBWRHEL SIE.
23. Increased bone density group (without 23, BEREEDLVBRILERBI LT
modification of bone shape)
Osteopetrosis, severe neonatal or infantile forms KEBLER EEHLERR/EIRE (OPTBY) AR 259700 11913 TCIRG1 Subunit of ATPase proton pump
(OPTB1)
Osteopetrosis, severe neonatal or infantile forms KEFER BEFERR/EIRE (OPTBY) AR 611490 16p13 CLCN7 Chloride channel 7
(OPTB4)
Osteopetrosis, infantile form, with nervous AELER LRE HRROBBEHES AR 259720 6g21 0STM1 Grey lethal / Osteopetrosis
system involvement (OPTB5) (OPTBS) associated transmembrane protein
Osteopetrosis, intermediate form, osteoclast- KEFRER PRE, e R (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 RERER LRE, RETOTVREZEHIN AR 612302 18921.33  RANK (TNFRSF11A) Receptor activator of NF-kappa-B ~ BBRES IL—T (FIL—T28) DRIEMEHL
with immunoglobulin deficiency (OPTB7) BHEREDE (OPTBT) RMEBIBRBEESE
Osteopetrosis, intermediate form (OPTB6) RKERER, $HE (OPTB6) AR 611497 17921.3 PLEKHM1 Pleckstrin homology domain-
Osteopetrosis, intermediate form (OPTA2) RERER PHE (OPTA2) AR 259710 16p13 CLCN7 Chloride channel pump
Osteopetrosis with renal tubular acidosis ERERTIF—VREESIKER R (OPTB3) AR 259730 8q22 CA2 Carbonic anhydrase 2
Osteopetrosis, late-onset form type 1 (OPTA1) KEBRBH BHEIE (OPTAD AD 607634 11q13.4 LRP5 Low density lipoprotein receptor- WorthE BHELJE (MIM 144750) £ & T
related protein 5
Osteopetrosis, late-onset form type 2 (OPTA2) RELER EFHE2E (OPTA2) AD 166600 16p13 CLCN7 Chloride channel 7
Osteopetrosis with ectodermal dysplasia and SNEERMMERETLEESRERER XL 300301 Xq28 IKBKG (NEMO) Inhibitor of kappa light polypeptide
immune defect (OLEDAID) (OLEDAID) gene enhancer, kinase of
Osteopetrosis, moderate form with defective KERERR HOKERERLEHITEER AR 612840 11q12 FERMT3 (KIND3) Fermitin 3 (Kindlin 3)
leucocyte adhesion (LAD3) (LAD3)
Osteopetrosis, moderate form with defective KERER AMREETLEHIREER AR 612840 11q13 RASGRP2 (CalDAG- Ras guanyl nucleotide-releasing
leucocyte adhesion GEF1) protein 2
Pyknodysostosis RILRBE AR 265800 1921 CTSK Cathepsin K
Osteopoikilosis B BIHUE AD 155950 12914 LEMD3 LEM domain-containing 3 Buschke-OllendorffiE {Z 5 (MIM 166700) % &
&
Melorheostosis with osteopoikilosis BB RS TR AD 155950 12q14 LEMD3 LEM domain-containing 3 RERBECEEMBEERD
Osteopathia striata with cranial sclerosis (OSCS) BEEBEILEHSBHIRAE (0SCS) XLD 300373 Xq11.1 204 FAM123B
Melorheostosis REBIE (AQLARF—TR) SP A TEHIRN R FICLEMDIZE RIE S ETHL M
SHTLVRLY
Dysosteosclerosis REMEEbE AR 224300 BEEHEEMRREMRELEENH D AREE
Osteomesopyknosis BHREBICE AD 166450
Osteopetrosis with infantile neuroaxonal RMBHRERHEEHSIRERER AR? 600329 HEZROBEEESIKEBRBFELACLN (LEE
dvsplasia R&)?
24. Increased bone density group with 24 BR- BFRBERFASETELLEERI VLT
metaphyseal and/or diaphyseal involvement
Craniometaphyseal dysplasia, autosomal EERRIREMRE, BLAKERTR AD 123000 5p15.2-14.2 ANKH Homolog of mouse ANK (ankylosis) iSEEESEE
dominant type gene
Diaphyseal dysplasia Camurati-Engelmann BHREMHE Camurati-Engelmannii AD 131300 1913 TGFbetal Transforming growth factor beta 1
Hematodiaphyseal dysplasia Ghosal MEBHEMHIE Ghosal AR 231095 7934 TBXAS1 Thromboxane A synthase 1
Hypertrophic osteoarthropathy BB R AR 259100 4q34-35 HPGD 15-alpha-hydroxyprostaglandin EE-BEEELSEOREBIRIEREES
dehydrogenase &
Pachydermoperiostosis (hypertrophic AD 167100 SHEE (MIM 259100, HPGDR1B) LD BIRIE

B
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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

25, Osteogenesis Imperfecta and decreased
bone density group

Ti—7 / E=BE R
IR B R M AIE (ODOD) 8RR
IR & B =M AUE (ODOD) BfER
BT A7~ EEEIBIEKE (BEEHPaget

LB E

BRIEMEBETEAE, van Buchem®!
EREBRMAE
EERTHRELAE BB ESHR

BEMEEEEEIBHNEHRRRE
HESRENLRE
HEERWINEREMMRIE, WormBE
INEETZ B E 5 B PIREE (L AE
Lenz—MajewskiB 1858 B 12 AL AE
BEPIH RN RIE, Braun-TinschertZ!
Pylefi

25 BURTLELFBEETERTIN—T

BT RAEDTHIZON T DR XX ESRDE

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

BRRTEE FERE ONR)
BRRTLE BEHBEEE (01 28)

BT LE ERETR (O13E)

BHHEALE hEER (01 48)

BHRA R - BERRBEEIBEATLE
(01 5%)

BHEBTRLE, TOMOR
Bruck JE{&3# (BS1)

Bruck fEIREE (BS2)

BHERIE - (A PR AB T E 13 8%
BEBUEEIEER—T Y IUHRE
BREEEEBEEE

Cole~Carpenter B R AliE GEEBMEEEHD
BIETE)
it - R RN AE

TEEXEBUEREL LB RDE
Ehlers-DanlosfiE{& 3, & H!

BRMME NREBE

BEREShRAE, W AKS LR, 28T (ARCL2B)

R, WHRERSIEER, 2AE! (ARCL2A) (G
KL FEAEAREE)
Singleton-Merten B 2 B E

RiEHR
AD
AR
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

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

BGFE
6q22-23
8q24

17q12-21
17q12-21
17921
6q21-22

9p21-p22

17p12

3q23-24
11q12-13

5q35
1q24.2
17¢25.3

12q24.3

MinF
GJUAT

OPG

SOST
SOST
DLX3

COL1A1, COL1A2

COL1A1, COL1A2,
CRTAP, LEPRET,
PPIB

COL1A1, COL1A2,
CRTAP, LEPRET1,
PPIB, FKBP10,
SERPINH1

COL1A1, COL1A2,
CRTAP, FKBP10, SP7

FKBP10

PLOD2
LRP5

B4GALT7
GORAB
PYCR1

ATP6VOA2

a21%Y
Gap junction protein alpha-1

Osteoprotegerin

Sclerostin
Sclerostin
Distal-less homeobox 3

COL1A1: Collagen 1 alpha-1 chain,
COL1A2: 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

AR

BAERODODDREES DAHEM

SOSTDH TR D52k R LI R

Bruck JEIRB I RIL BB (TR

LTRERABREUEMRTRELSIE,; 018L
BSIHICIEREAZHRIEDRESHY

LRPSBIRFHRDOATOERLREDHY
group33MEEE BB AEIRH LB

1BOS—4F U L2BaS—F URIEFRIE
LRP5 I8

BROBHIIEEREDSOERBAEEA
BRERESERDY
BEOBHITREREDSOBRIMMEEA
BEBECEEDHY
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26. Abnormal mineralization group

Hypophosphatasia, perinatal lethal and infantile
forms
Hypophosphatasia, adult form

Hypophosphatemic rickets, X-linked dominant

Hypophosphatemic rickets, autosomal dominant

Hypophosphatemic rickets, autosomal
recessive, type 1 (ARHR1)
Hypophosphatemic rickets, autosomal
recessive, type 2 (ARHR2)

Hypophosphatemic rickets with hypercalciuria,
X-linked recessive

Hypophosphatemic rickets with hypercalciuria,
autosomal recessive (HHRH)

Neonatal hyperparathyroidism, severe form

Familial hypocalciuric hypercalcemia with
transient neonatal hyperparathyroidism
Calcium pyrophosphate deposition disease
(familial chondrocalcinosis) type 2

Jansen B2 BLAE, Eiken B EHAAEESLE.

27. Lysosomal Storage Diseases with Skeletal
Involvement (Dysostosis Multiplex group)
Mucopolysaccharidosis type 1H / 1S

Mucopolysaccharidosis type 2

Mucopolysaccharidosis type 3A
Mucopolysaccharidosis type 3B
Mucopolysaccharidosis type 3C

Mucopolysaccharidosis type 3D
Mucopolysaccharidosis type 4A
Mucopolysaccharidosis type 4B
Mucopolysaccharidosis type 6
Mucopolysaccharidosis type 7
Fucosidosis

alpha-Mannosidosis
beta-Mannosidosis
Aspartylglucosaminuria

GMI Gangliosidosis, several forms
Sialidosis, several forms

Sialic acid storage disease (SIASD)
Galactosialidosis, several forms
Multiple sulfatase deficiency
Mucolipidosis Il (I-cell disease), alpha/beta type

Mucolipidosis 1Il (Pseudo-Hurler polydystrophy),
alpha/beta type

Mucolipidosis 11l (Pseudo-Hurler polydystrophy),
gamma type :

IN—F / RE& (I

26. REBFRRET VT

EI+RT7o—tE, FEMBIEEEE ALIRE
BIART7E—HIE AR
B> MDA, XEHMERE

EY Y IR, BREKRKE
18> MEECHHE, HRBKSH 12 (ARHRI)

B MGEECHE, BEABASHE 2% (ARHR2)

E?&)b’/'ﬁAﬁfm’%ﬁiﬂ&'ﬁzrﬂlﬁ&(é#ﬁ, X

BALSY LREFHSEY Y MEECDRE, $3
BIREHE (HHRH)

kIR b MRS BT, BER
—BMRER E MBS TR RS R
BRI LRBEEAILS ™ LIE
ALY LED) U BIENEE (REERERR
)28

27. %?1b§#5')‘/‘/—ixiflﬁ(§%ﬁﬁﬁﬁ7’
=

LB 1H/1SE
LB 28
LB AR
LB iEE 3BE
LB YERE 3CE

LB HEE 3DE

LB YEE AAE

LB YESE ABE

LB EE 65

LOBHEE TR

JaLk—T R

FII7 R IVE—=D R
R—B IV R—=V R

FRIWNFIVT LY EURE

GMIH T YA IR~ R, &8

STYR—L R, £E

LT IVEBEETE SIASD)

HSOROTYR—T R, &8

ZEY L TTI—E RIBE

LAfERELE (cell §5), 7ILT7/~A—4E
LOfEERET (BtEHurlerRY S AMET4—), 7L
Ty/R—5E

A;ﬂ‘éﬁﬁm (BtEHurlersRY D A A T—), H
2m

RiEHR

AR
AD
XLD

AD
AR

AR

XLR
AR

AR
AD

AD

AR
XLR
AR
AR
AR

AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR

AR

MIMEE

241500
146300
307800

193100
241520

613312

300554
241539

239200
145980

118600

607014
309900
252900
252920
252930

252940
253000
253010
253200
253220
230000
248500
248510
208400
230500
256550
269920
256540
272200
252500
252600

252605

RETFE

1p36.1-p34
1p36.1-p34
Xp22

12p13.3
4921

6q23

Xp11.22
9q34

3q13.3-21
3913.3-21

5p15.2-14.2

4p16.3
Xq27.3-28
17925.3
17921
8p11-q13

12q14
16q24.3
3p21.33
5q13.3
7921.11
1p34
19p13.2-12
4q22-25
4q23-27
3p21-14.2
6p21.3
6q14-q15
20q13.1
3p26
12q23.2
12q23.2

16p13.3

REF

ALPL
ALPL
PHEX

FGF23
DMP1

ENPP1

CICNS
SLC34A3

CASR
CASR

ANKH

IDA

IDS

HSS
NAGLU
HSGNAT

GNS
GALNS
GLBI
ARSB
GUsB
FUCA
MANA
MANB
AGA
GLB1
NEU1
SLC17A5
PPGB
SUMF1
GNPTAB
GNPTAB

GNPTG

EPZAY ER
Alkaline phosphatase, tissue non- RIENSHEHY

specific (TNSALP)

Alkaline phosphatase, tissue non-  H{ETARAT74—HEEED
specific (TNSALP)

X-linked hypophosphatemia
membrane protease
Fibroblast growth factor 23

Dentin matrix acidic phosphoprotein
1

Ectonucleotide
pyrophosphatase/phosphodiesterase
1

Chloride channel 5 Dent JRE A ARD—ER

Sodium-phosphate cotransporter

Calcium-sensing receptor
Calcium-sensing receptor

Homolog of mouse ANK (ankylosis) 1%RESEEER (group24DEEE B RIREMAL
gene EEBE)

Alpha-1-lduronidase
Iduronate-2-sulfatase
Heparan sulfate sulfatase
N-Ac-beta-D-glucosaminidase

Ac-CoA: alpha-glucosaminide N-
acetyltransferase
N-Acetylglucosamine 6-sulfatase

Galactosamine-6-sulfate sulfatase
beta-Galactosidase

Arylsulfatase B
beta-Glucuronidase
alpha-Fucosidase
alpha-Mannosidase
beta-Mannosidase
Aspartyl-glucosaminidase
beta-Galactosidase
Neuraminidase (sialidase)

Sialin (sialic acid transporter)
beta-Galactosidase protective protein
Sulfatase-modifying factor-1
N-Acetylglucosamine 1-

N-Acetylglucosamine 1-
phosphotransferase, alpha/beta
N-Acetylglucosamine 1-
phosphotransferase, gamma subunit
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28. Osteolysis group 28. BRMRESN—T
Familial expansile osteolysis FRIRMEIRARTE B A ARE AD 174810 18q22.1 RANK (TNFRSF11A) IRREBE I+ AT72—EEEET
(MIMB02080)
Mandibuloacral dysplasia type A TERRIREIREE ARY AD 248370 1921.2 LMNA Lamin A/C
Mandibuloacral dysplasia type B TEASEIRE RS BR AR 608612 1p34 ZMPSTE24 Zinc metalloproteinase
Progeria, Hutchinson-Gilford type B£J%E, Hutchinson-Gilford AD 176670 1q21.2 LMNA Lamin A/C
Torg-Winchester syndrome Torg-Winchester SE{&E AR 259600 16q13 MMP2 Matrix metalloproteinase 2 FEHTAE - BASTIE - BB ARIEIREE (MIMB05156)%F
£y
Hajdu-Cheney syndrome Hajdu-Cheney fiE {2 AD 102500
Multicentric carpal-tarsal osteolysis with and ZohMEFIRE - BIREBAE (BERES/#H AD 166300
without nephropathy 3y
Lipomembraneous osteodystrophy with BEBEE SRR B RRTE (BRIEEH AR 221770 6p21.2 TREM2 Triggering receptor expressed on
leukoencephalopathy (presenile dementia with SEHERANAE: Nasu-Hakola) myeloid cells 2
bone cysts; Nasu-Hakola)
Lipomembraneous osteodystrophy with BHMELHIEMIRIEERIRE BREEF AR 221770 19q13.1 TYROBP Tyro protein tyrosine kinase-binding
leukoencephalopathy (presenile dementia with SVERIERANE; Nasu-Hakola) protein
bone cysts; Nasu-Hakola)
RILEBYE 4B BEFEEWEIE Singleton-MertenfEIRFELBIE. 2 1O DIFEFRIRBEIL LI B BREDFERELYSS.
29. Disorganized development of skeletal 29. BERS ORERK I N—T
components group
Multiple cartilaginous exostoses 1 SRUEME S BIEAE 12 AD 133700 8q23-24.1  EXT1 Exostosin-1
Multiple cartilaginous exostoses 2 SHRUEMBENBIERE 28 AD 133701 11p12-11  EXT2 Exostosin-2
Multiple cartilaginous exostoses 3 ZRUHBRNBIEE 3B AD 600209 19p
Cherubism VE LS AD 118400 4p16 SH3BP2 SH3 domain-binding protein 2
Fibrous dysplasia, polyostotic form PRI EREAE, 281K SP 174800 20q13 GNAS1 Guanine nucleotide-binding protein, {AMIREEY A IO TYLTALTRE
alpha-stimulating activity subunit 1~ McCune-Albright E{R B £ AT
Progressive osseous heteroplasia ETHEB R A AD 166350 20913 GNAS1 Guanine nucleotide-binding protein, #EFIEATYFAoTEELHT
alpha-stimulating activity subunit 1
Gnathodiaphyseal dysplasia THERREMAE AD 166260 11p15.1- TMEM16E Transmembrane protein 16E
Metachondromatosis AAaVRATR—L R AD 156250 12q24 PTPN11 Protein-tyrosine phosphatase
nonreceptor-type 11
Osteoglophonic dysplasia BERAERMRIE ‘ AD 166250 8pt1 FGFR1 Fibroblast growth factor receptor 1~ ' L—F330BHEBHMEEERLSE
Fibrodysplasia ossificans progressiva (FOP) ETHE B ARME R R AD, SP 135100 2¢23-24 ACVR1 Activin A (BMP type 1) receptor
Neurofibromatosis type 1 (NF1) IR ERHEREAE 12 (NFT) AD 162200 17g11.2 NF1 Neurofibromin
Carpotarsal osteochondromatosis FIREIRBREIERE AD 127820
Cherubism with gingival fibromatosis (Ramon HPRMIEREE 57 ILE LfE (RamonfE IR EE) AR 266270
syndrome)
Dysplasia epiphysealis hemimelica (Trevor) PR IR R M AE (Trevor) SP 127800
Enchondromatosis (Ollier) WNEEIEIE (Ollier) sSP 166000 PTHR1 EPTPNT I EEMN L EBITR RSN
NFH, REITH
Enchondromatosis with hemangiomata MEEEFESNBRBIEE Maffucci) sP 166000 PTANTIEENDBFICHRBINF-DH, &
(Maffucci) B8
ZI—T30DProteus FEIRFEE B
30. Overgrowth syndromes with skeletal 30. BHRBERETTBRRERE
involvement
Weaver syndrome WeaverfiE {RH SP/AD 277590 NSDI LEREEIMEFIHY (SotosfEIREES
Sotos syndrome SotosiE{REF AD 117550 5035 NSD1 Nuclear receptor-binding su-var, SEFICKYNFIXE RO AT HEEHY (Marshall-
enhancer of zeste, and trithorax SmithfEIREE S HR)
domain protein 1
Marshall-Smith syndrome Marshall— SmithfEIREE SP 602535 19p13.3 NFIX nuclear factor I/X SotosfEIRBEDERFRM BRBIHY (LS
Proteus syndrome ProteusfE &3} SP 176920 ProteustRiEBI L PTENBIZ FICEREHSE

DHHB
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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)

T—7 / &R (HR)
MarfaniE{E 5
SRMIEECHIRIEE
Loeys-Dietz fE{REF1AR] L2AR

Loeys—Dietz fE/EE} 1BEI 2B E!
2037EREEAE 5B R RAE IR

BEMBREESBEEMEZEE (Nishimura-Schmidt,
REEFHEAE)

FBEEE T IN—T(T)N—733) DShprintzen—Goldberg FEIREEL S B

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)
RILEBE HREEERE MESHE

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, RBME SN/ T F R FAEE
EATIEBEY DT FIRERMAUE (PPRD; #1THE

RIEFLIE MR R S BREREIR RS (CINCA) /HT &R
HIRES R RAEMHS (NOMID)

WAL R R L. BN REE
(CINGA/NOMIDHR)

EREEEFMBEEMEESBUEERMSR
HEH% (CDAZHESCRMO; MajeedfE E8)

BITEAE/ B M (R

RESUHTE/ BFECT U RIEIEE
(ISH/JHF)

32, ﬂ;ﬁ-ﬁﬁgﬁéﬁkﬁﬁxvﬁmﬁﬁimtﬁiﬁ
=
HEEERMAE
CDAGSFEIZEf GEERMSE, RFFAMELE, 58
TB7L, SAL, HRER, D)

Yunis~Varon'® £ B iE
FETEF. (BIHE)
BETETL (B¥hE)

33 EREBEAERE
PfeifferfE{& 2 (FGFR13H:E)

PreifferfE{Z 8 (FGFR2BIE)

ApertfE{Z B
HERE B EHOBEEBWEIE (Beare-
CrouzonfE{EEE

BERKEEH5CrouzonRBEE BT AL
(Crouzon X [ B1&IEIRE)

BEEBMSE MuenkeE!
Antley-BixlerfE iR 8%

BEE RS BostonE!
Saethre-ChotzenfiE {R 5%

b s
AD
AD
AD

AD

spP
SP?

AR

AD

AR

AR
AR

AD
AR

AR
AD
AD

AD

AD

AD
AD
AD
AD

AD
AR

AD
AD

MIMBE S
154700
121050

609192,
610168,
608967,
610380

208230

607115

147679

609628

610233
236490

119600
603116

216340
168500
168500

101600

101600

101200
123790
123500
612247

602849
201750

604757
101400

RIGTFE
15q21.1
5q23.3
9922

3p22

2q37

6q22-23

1q44

2q14.2

18p11.3

2q24-q31;
4921

6p21
22q12-q13

11g11.2
5q34-35

8p12

10q26.12

10926.12
10426.12
10426.12
4p16.3

4p16.3
7911.23

535.2
7p21.1

RiEEF
FBN1
FBN2
TGFBR1,

TGFBR2

NPPC

WISP3

CIAST

IL1RN
LPIN2

GALNT3
ANTXR2 (CMG2)

RUNX2

ALX4
MSX2

FGFR1

FGFR2

FGFR2
FGFR2
FGFR2
FGFR3

FGFR3
POR

MSX2
TWIST1

VA ER
Fibrillin 1

Fibrillin 2

TGFbeta receptor subunit 1

TGFbeta receptor subunit 2

BEEIEEFSNPPCOBEIFRHMNERER
FRSBIITHARELNE-ESYELLBERER
/R

Natriuretic peptide precursor C

WNT t-inducible signaling pathway
protein 3
Cryopyrin

Interleukin 1 receptor antagonist

Lipin 2

UDP-N-acetyl-alpha-D-

Anthrax toxin receptor 2 FEMET U ARMAELE (JHF, 228600) H KU

PureticiEIZ#Z &L

Runt related transcription factor 2

Aristaless-like 4 BIEERRMAMEIR (VIIL—T3)ELR

Muscle segment homeobox 2

2L FGFRT P252RE R (FGFR2MEPfeiffer
FEREE KUY —AERICERLVRIREY)
FGFRZER(TRBW) K-> TRETD
Jackson-Weiss3E (&2 (MIM 123150) &Antley—
BixlerfEIZHERBAEL

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 A9 IEREMERICKYERIND

FGFR3 P250RFFEMERICLYEHSND

FGFR2ERET T HIIMUES| T PfeifferfiElR
B (MIM207410) 25§85 N5
1RRTPIBHATORAER

Fibroblast growth factor receptor 3
Cytochrome P450 oxidoreductase

MSX2
TWIST
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TN—7 / EBE(RX) IN—7F /7 EBE (FR) RERX  MIMEE RBETFE RET 7] SR
Shprintzen-Goldberg syndrome Shorintzen-GoldbergfE {&EE AD 182212 FBNTEREE T HEHDREHY

Baller-Gerold syndrome Baller—Geroldfi {& 3 AR 218600 8q24.3 RECQL4 RECQ Protein-like 4 TR TOBaller-GeroldEIRBENRECOLILT R
TIEEBTEZLMELALLY
Carpenter syndrome CarpenterfiE (X2 AR 201000 RAB23

&I —F250 Cole-CarpenterfEIREE, U/~ T320DCDOAGSIEIREE, TN —T34DBEEFIBRIEIREEHLE.

34. Dysostoses with predominant craniofacial M EEATEREEELTIREE

'nvlt\)/ll::g;)eu?;-facial dysostosis (Treacher Collins, TEq-BEE R BE (Treacher Collins, AD 154500 5032 TCOF1 Treacher Collins-Franceschetti
Franceschetti-Klein) Franceschetti-Klein) syndrome 1
Mandibulo-facial dysostosis (Treacher-Collins, T35 - EEE 2B fE (Treacher Collins, AD 154500 13q12.2 POLR1D Polymerase (RNA) | polypeptide D
Franceschetti-Klein) Franceschetti~Klein)
Mandibulo-facial dysostosis (Treacher-Collins, TEE-BEEE R BIE (Treacher Collins, AR 154500 6p21.1 POLR1C Polymerase (RNA) | polypeptide C
Franceschetti-Klein) Franceschetti-Klein)
Oral-facial-digital syndrome type | (OFD1) - B - SEAEIREF1 22 (OFD1) XLR 311200 Xp22.3 CXORF5 chr. X open reading frame 5
Weyer acrofacial (acrodental) dysostosis WeyerStifi BRI (SEifdh) REE AD 193530 4p16 EVC1 Ellis-van Creveld 1 protein
Endocrine-cerebro-osteodysplasia (ECO) P53 Bk - B RRZALE (ECO) AR 612651 6p12.3 ICK Intestinal cell kinase
Craniofrontonasal syndrome SEERTEE RAEIRT XLD 304110 Xq13.1 EFNB1 Ephrin B1
Frontonasal dysplasia, type 1 FIBEREM A 1R AR 136760 1p13.3 ALX3 Aristaless-like-3
Frontonasal dysplasia, type 2 RIS AR AE2E AR 613451 11p11.2 ALX4 Aristaless-like-4
Frontonasal dysplasia, type 3 WIEE R R MR AR 613456 12g21.3 ALX1 Aristaless-like 1
Hemifacial microsomia b Tap g B SP/AD GoldenharfE{REF &R - H - FHARINS LF
U BTKRENREREETS
Miller syndrome (postaxial acrofacial dysostosis) MillerSE{R3¥ (B2 RIRBIE R BIE) AR 263750 16922 DHODH Dihydroorotate dehydrogenase
Acrofacial dysostosis, Nager type SiREAE R B E, Nager®) AD/AR 154400
Acrofacial dysostosis, Rodriguez type SR 2 BIE. Rodriguez® AR 201170

BB ERREIN—T DO BEE - IR LS.

35. Dysostoses with predominant vertebral with g;ﬁﬁiﬁﬁﬁ()ﬁlﬁ'ﬁﬁ’&#’)/ HHBNEEETD

and without costal involvement

Currarino triad Currarino = #iE ! AD 176450 7936 HLXB9 Homeobox gene HB9
Spondylocostal dysostosis type 1 (SCD1) FHWEREE1E (SCD1) AR 277300 19q13 Dii3 Delta-like 3
Spondylocostal dysostosis type 2 (SCD2) EHERBE2E (SCD2) AR 608681 1526 MESP2 Mesoderm posterior (expressed in) 2
Spondylocostal dysostosis type 3 (SCD3) HEHERBAESE (SCDI) AR? 609813 7p22 LFNG Lunatic fringe
Spondylocostal dysostosis type 4 (SCD4) FHHEREELR (SCDY) AR 17p13.4 HES7 Hairy-and-enhancer-of-split-7
Spondylothoracic dysostosis FEHBIPREE AR 15026 MESP2 Mesoderm posterior (expressed in) 2 Jarcho&LevinlZ &Y BAIZFHREhi-FlEE
EXn
Klippel-Feil anomaly with laryngeal malformation TRBETS HE RE % £ SKlippel-Feil BH AD 148900 8g22.1 GDF6 Growth and differentiation factor 6 ~ BUEH MR BEITHITEGOFEERDE
B LT R
Spondylocostalithoracic dysostosis, other forms HFHPE-WRREE BOR AD/AR Lk DGDFeES B
Cerebro-costo-mandibular syndrome (rib gap B« Bh B - TERMEIREY (rib gapfEEED) AD/AR 117650
syndrome)
Cerebro-costo-mandibular-like syndrome with HHRIBEESW BB - TERBERE AR 611209 17925 COG1 Component of oligomeric Golgi CDGHA TlgbLTE s d
vertebral defects complex 1
Diaphanospondylodysostosis BRAFHREE AR 608022 7p14 BMPER Bone morphogenetic protein-binding HZ5ALBFHFHEBRELA——5vTTE
endothelial cell precursor-derived
requlator

TI—TIDFEFIRE IR BEHAEL T N—T 13D EF#E - Bé i - EX B EHEEL S,

36. Patellar dysostoses 36. REBRBE
Ischiopatellar dysplasia (small patella syndrome) LEREBRRUME (MNEEBERTD AD 147891 17921-q22  TBX4 T-box gene 4
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IN—7 7 EBE (R
Small patella - like syndrome with clubfoot

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

T—7 1 EBA (R
MR REHSMNRE B RERE

BB
HHRRERERY
E-REE-BESREIRH Meier-Gorlin)

Rz
AD

AD
AR?
AR

MIMEE

161200
606170
224690

BHEERREDEEREL COLE-IE BEEEBRELRR BEREXFHIFREDERIEBMERBETN—TESE.

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-genitat 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 k

37 ERE (BRI BBREEHS/HEDELY)

EiREAE
EiRfEAE
AR
EgAEA2RY
EIEEALR
FIEAEASE
KEgAEBE.

HEiRIEB2E
KEIRAECE!

fiREDE
KRR

pikizpnd=
SEYRAE - PR AR EIRRE IR B

FES R BEBS U RNERENES
BI+RT7E—HE

SEHESE - BT fEIRE (Bilginturian)
MRABFHESHIEAE (CooksfEIRES)
NEE-BR 15 B -+ TIEIER B (FeingoldfE(R
3

F-B-ERERE

MEBEEHSEIBE (LiebenbergfEIZEE)

KeutelfE {1 B
Albright: B 1R B REHE (AHO)

Rubinstein-TaybifE {&5f
Rubinstein—Taybifi & 5§
Catel-Manzke i &8
SEIRSE, Temtamy®!
ChristianZ a5 HE
Coffin-SirisiE {8
Mononen 2 55 18 5E
Poland 2%

KB SR EEH AL T, TN —T 20D IEEE M DFEESE.

38. Limb hypoplasia ~ reduction defects group

38, MBKEWR RETNV—T

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

112500

112600
112600
112600
112700
113000

611377
113100

113200
113300

113300
600430

112410
106985
164280

140000
186550

245150
103580

180849
180849
302380
605282
112450
135900
301940
173800

REFE
5q31

9q34.1

2q35-36
5p31
4q23

20q11.2

9922

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

REF
PITX1

LMX1B

IHH

BMPR1B
BMP2
GDF5

ROR2

NOG
GDF5

HOXD13
PTHLH

HOXD13
HDAC4

PIGV

SOX9
MYCN

HOXA13

MGP
GNAS1

CREBBP
EP300

By SEW
Paired-like homeodomain HRBHREENREEED
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#E S &
receptor 2

Noggin

Growth and differentiation factor 5 ASPED (%' JL—715) &b DGDFSEBEES

Homeobox D13

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

Homeobox D13

Histone deacetylase 4 IBHERIETFDREEET T D 2937 RIBEIR
) EGLHD
Phosphatidylinositol-glycan MabryfE{EE &L TEEBN TS
biosynthesis class V protein (GPI
mannosyltransferase 2)

HZHPTHLH

nMYC oncogene

Homeobox A13

Matrix Gla protein

Guanine nucleotide binding protein of 7' IL—7200 M BEBRE, SBHS L
adenylate cyclase — subunit VETHEBEREREESE
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 maiformation 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 (SHFMB3)

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)

Femur-fibula-ulna syndrome (FFU)

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

I~/ B (IR
RE-IBEEE
de LangefE {&EE
Fanconi# Ml (T D;FFSHR)
/MR AME - HE B R18 (TAR)
PRRE S RABZ S M/ MR INFE
Holt-OramfE{Z 5%
OkihirofiE (B8 (Duane-1 B 5IEH)
CousinfE{& 3 '
Robertsfi {& 8

REBMHABELHSIHFT -URBERS
(SHFLD1)
REBMAEELHSHT NERERSE
(SHFLD2)
REBMHEELESHF - NEMEBESR
(SHFLD3)

BERA
BERIR-2&EE BESEIE
REFREE
PR E

BRERIEAE - SMTRERL A - QB OERERS
(AEC)

KIE-HMNEEERM AL - DB EIRFIE! (EECI)
R HMNEEERM A - DRTUERFE (EECT)

R

o

E-MERERERK - B RO (EEM)

ok - FLEEIR B (ADULTEIREFE B L)
HEMBIRF - ERTIE! (SHFMA)
BMBNF -HEBERR1E (SHFM)
HBIZYF B AR 2E! (SHFM2)
BIRBIRF R HEREIE (SHFM3)
BHMBRF HERBRRSE (SHFMS)
Al-Awadi Raas-RothschildZ3 % - B 4{E (48) MR
FuhrmannfiE (R B

RAPADILINOJE 1% 3%
Adams—Oliverfif {&E§
RER BB AL - RBBAMIERSF (FHUFS)

KERE - S - RBAEIZEE (FFU)
HanhartfE{R ¥ (B{ERBL-1RIETZ L)
BERE-BBEEBRIE (Kosenow)

REHR
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

MIMES
181450
122470
227650
274000

142900
607323
260860
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

RIZFE

5p13.1
(several)
1g21.1
3q27
12q24.1
20913
1p13
8p21.1

1q42.2-q43
6q14.1

17p13.1

7436

17q21
3q27

3qg27
7911.2-12.3
16922
3q27

3q27
7921.3-22.1
Xq26
10q24
2g31

3p25

3p25

8q24.3

BEF
TBX3
NIPBL
(several)
(several)
THPO
TBX5
SALL4
TBX15
ESCO2

LMBR1

WNT3
P63 (TP63)

P63 (TP63)

CDH3
P63 (TP63)

P63 (TP63)

FBXW4

WNT7A

WNT7A

RECQL4

[ 73] e 1}

T-box gene 3

Nipped-B-like
WODDBEET L—T LBIETF
192110 IR %

Thrombopoietin PR RABIE M ERABORRELSND

T-box gene 5

SAL-like 4

T-box gene 15

Homolog of establishment of
cohesion - 2

LMBRID &S REDY = I~k d
(SHHDFHRICHBES5AD

Putative receptor protein

Wingless-type MMTV integration site
family, member 3
Tumor protein p63

Tumor protein p63

Cadherin 3
Tumor protein p63

Tumor protein p63

Dactylin

Wingless-type MMTV integration site
family, member 7A

Wingless-type MMTYV integration site
family, member 7A

RECQ protein-like 4

VO DR|BIISKRRE - BB - REEIRN

(F&R) EER
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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 (llI-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
Mecke! syndrome type 3
Meckel syndrome type 4
Meckel syndrome type 5
Meckel syndrome type 6

JIN—7 / KB4 (R

30, &5 A¥E-BEZBEEIL—T

A SRR (PPDT)
AT ZIEE 1R (PPD1)
AT ZIRAE2E (PPD2)/BHE=EETE (TPT)

HhRTE B 15REIE (PPD3)

BhETE S IRAE4ES (PPD4)

GreigBA S S 1RIEIZEF

Pallister—HallfiE (&5

ZEIEE (fbulin1 BEHE)

Eg-gictnd

Townes-BrocksfEIZE (B -H-HIP9-BEBAE(R3¥)

iR-H- - 18EIERF (LADD)

R H- 8- 18E1RE (LADD)
R-E - 15AE1REE (LADD)
SeimipRIE R B

Sl - MIIEIREE

Sl - M- KRB BE (FERS)
SHHEBLIERE (Laurin-SandrowiE 1&8f)

$RER B R (Laurin-SandrowfEIEEE)

Cenani-Lenz 83545
Cenani-Lenz#k & 154E

ZafE-BRAES M- SEER

S RIE, Malik—Percin®!

;{g}iﬁfgﬁ (& RLE - BR A PR AE - HLPY - B g g
HiEIE (I-1V)

BEAESE (V-V)

SIEIE4E! (I-V) HaasE!

BIGESE (WFB-PRBESEMEIDIEE

BEEBMEEEMHSETEE (PhiladelphiaZ)
g?ﬁﬁ'ﬁmﬁﬁﬁfﬁﬁﬁﬁﬁ?ﬁﬁ (FilippifiE &
MeckelfE {512

MeckelfE (R 525!

MeckelfE (2 B¥3%!

MeckelfE{&EF4E!

MeckelE{REE5E!

MeckelfE IR E#65.

1E) Smith-Lemli-OpitzAEIRFEIL BIEHE - EHAEE BT 8. BB BIEENRFET N —TESR.

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

40. AR AR £ - BEAE

ERUBTWEERE

{3

AD
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
Z) Zr2a=—BiE EDIHHEDIFICHEHR LB G FREBIHSA TN SH DS FE TIASLICHE TLEL. MIMEL[ZDIFFIEL Ta—FSEIZTESE. JI—T21DOHILDIEIRFE o [ - 18 L PR ER 6 B,

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

7436

7936

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

10926.12
4p16.3
5p13-pt2
7p13
7436
2q36
7936

11p11.2
15q13-q14

15q13-q14

17p13.3
Xqg28

2034-36
6q21-23
7936
2q31

2G35-36.3

17923
11q
8q21
12q
16q12.1
4p15

17922

SHH

SHH

GLI3
GLI3
GLI3
FBLN1
HOXD13
SALL1

FGFR2
FGFR3
FGF10

SHH

LRP4
GREM1, FMN1

FMN1

FAMS8A

GJA1
SHH
HOXD13

MKS1

TMEM67
CEP290
RPGRIP1L
CC2D2A

NOG

22189

Sonic Hedgehog

Sonic Hedgehog

Gli-Kruppel Family Member 3
Gli-Kruppel Family Member 3
Gli-Kruppel Family Member 3
Fibufin 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
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Multiple synostoses syndrome type 2
Muttiple synostoses syndrome type 3
Proximal symphalangism type 1
Proximal symphalangism type 2

Radio-ulnar synostosis with amegakaryocytic
thrombocytopenia
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Rz
AD
AD
AD
AD
AD

MIMEB
186500
612961
185800
185800
605432

RGTFE
20q11.2
13q11-q12
17q22
20q11.2
Tp15-14.2

BEF
GDF5
FGF9
NOG
GDF5
HOXAT1

LIV
Growth and differentiation factor 5

Noggin
Growth and differentiation factor 5
Homeobox A11
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