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(TEEET,)

1. Ry FF B

7L

2. 32 8T 43 5
7L

3. Fof

7L

B ERIR DL

20 protocol / 16 Mk D 4HE 5



Institute protocol characteristics GW CTDI vol CTDIvol DLP (Median) DLP length  date ofinitial interval

(ave) (Median) mGy sample mGy.cm sample (ave) mm study change of
CTDl vol
1 University hospital 31 12.7 7 359.8 7 357 2006/06/29 flat (med)
2 Regional Referral Hospital 32 13.3 4 583.9 4 401 2008/01/24  decreased
3 Perinatal Medical center 29 3.4 5 112.2 5 272 2010/01/20 flat (low)
4 A University hospital 324 28 3 80 5 364 2005/07/14 flat (low)
B 29 4 89.5 4 310 2007/08/01
5 University hospital 31 9.3 4 339.5 4 328.5 2008/02/14 increased
6 University hospital 26 6.7 1 210 1 266 2007/06/06 NA
7 Regional Referral Hospital 24 136 2 280 2 245 2008/12/24 NA
8 A Perinatal Medical center 30.6 7.7 33 277 33 314 2005/11/09 decreased
B 3.3 11 107.8 11 314 2008/10/21
C 26 9 101.3 9 328.3 2010/03/03
9 Perinatal Medical center 29 10.8 8 353 7 362 2009/09/15  decreased
10 University hospital 30 11.8 4 454.5 4 318 2008/11/28  decreased
11 University hospital 29 231 3 784 3 300 2008/09/03 flat (high)
12 Perinatal Medical center 32.8 10.1 3 403 3 440 2011/02/03 flat (med)
13 A University hospital 29 10 10 372.2 10 309.5 2008/01/30  decreased
B 17.7 3 887.2 3 390 2008/12/02
14 Perinatal Medical center 30 10.6 1 323 1 320 2008/07/22 NA
15 University hospital 34 13.3 1 4936 1 280 2010/04/30 NA
16 Regional Referral Hospital 34 8.1 3 270 3 333 2007/04/24 flat (med)
30.0
250 -
20.0 r
150 - * *
10.0 - i *
50
-
0.0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Fig.1 & ® 72 b 2L (n=20) @ F9fEH D EL#E CTDI volume

10



1000
900 -
800

e

200 -
100 L & + % 7T

123 4 5 6 7 8 9 10 11 12 13 14 15 16

Fig.2 flx ® 7 1 k =)L (n=20) O JfE D Hlg DLP

_ CTDI vol (mGy) | DLP (mGy.cm)

%iE 11.3 382.6
Maximum 23.1 1025.6
Minimum 2.1 69.0

AL 3.7 116.2

Median 7.7 276.8

Table 2. CTDI volume , DLP 3/4ff. & K. &/, 1/4fE. FRfAE
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5.
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B

PEIR B L ik F 72 35 3)

b & T 1% ICBE 3 5T

FRIRCTZ#EM TS5 ETIIELTHRSE
WEREEIZTOLWTHOLE2—

RoEE

1) HOH B o FiFE
2) G RRAR R

3) RO X A T L EE

4) HeuRRE i
5) SMERHZNE - PYED H g
6) kAR - KRR R

7) LNT (Linear No Threshold) {K7i

Jifr V2 g g
1) MR o3 E

a)n %

b) AV A R 0D 56 2
2) BR VR kg o R

a ) BOEH) R

c) FRAHKFRER R~ D BB
d) BIEHRE

e) BH L~ %
ISR
1) AGEHER
2) U~

R CT MEIC L D HRE
1) MR g iR &
2) BRI BRIR M =

G CT fefx D 2 2 Mk
1) mA&EH®
2) AR

E~D R

14 1 IF B3

12

WARIHAEERtEVE— Ui —k

MR C THRAE & RIK - IRIEHRO Y X7

a R (ﬁﬂaakiﬁl) I~V UL (He) DJF
T T, faidE+2e, HE 4 (G TFOHEEXL lu
LT %) HEO. o MITE T o E (B
T 20, BHEHEN AW 5L ST
SND. aMPWICHEIRT D L ERENE S
L. WMEATIIWE R OET L EENICE
WAHBEAER #2372, ﬁ%@ﬁ@k%
V. TR AR —E R oD

55 <, AR 1 MCRERE Tk TE 5. Wk#
MR TF LEL, BBoREE%

FIZ <. SN S DR O BTN S 0
D, WEBHR OB RE V. 7 FY (R
), v7v, 7V b=l EnbiiHE
n5.

R (WBRT) XET T, fidE-—e &
i) 0.0006u ZKf>. B HAEE (P 2585

FIZEAT D) OBIC, EETHREEND
BINBMTHD. BRTORETE n A
— =T, Mo BE LRI T5. ES
Bomm OT VI =g AR T 7 UV TRS
STENTED. FWMIIE afp L0 RV,
BEHEH T oMEVTV. KA FohTy
S 038 ML TN R ARERSINDS L
TR LI AET L.

y R (CEBEE) 1XEW LA CERMKK T,



BT VTR . o FAEERC B HAEE O REIC R 2
ERolmZ I AX =Ny BE L THHEESR
L. MEEFEWED, EEEERITN S
V. EBRIIZEE O E WS O DB NEN
(R c&, 2227 U—h 30cmT1/10,
5cmT1/10 & 72 5.

T (BT oRih) - bl n
5 <, WA R VR OKFERT8%)
CHEEE ST H L TR A —2 K.
KFBIRF 72 EORLFE L EHRT D & Bk
THEAEL, OB TN EHERZRES. £
7o ME TR E SR X AT T N i
END. BRENENTZD, KSLar sV
— MZEENDKRFBIRFITL - TH O TIH
Wr s

Xt (BRI Xy MEWEN—HER
STW5., REBEOEWICELY, #LEE
TOEBZRRETD2H0% XM, R
NOT R X =N OB L LI ST 5
oy IR D, BN, EHEE
Mgz, ANMRICHHTHZ &N TE
5.

cf) MK LET At #R & & LET B fi

M x ¥ —ft5 (linear
transfer: LET) &iX, 1 um & MR (f
ZILEFRNT) DNEMICHEICAH ST
LT X—8 (keV) T, HALIX keV,/
m. LET BN < 2513 E DNA S FHh oA A
fREENPRELS Y, BEEELRE R
5. xR, v #Rk, BARITAR LET B #RI,
a B, PPERRIEE LET ERIC O E S
5.

2) HURHR AR &

PR OFLE X, B L7 B R ORI
FoTHRFTZENTXD. BABRKBREDOH
MR, WG E L REY BICRIIND.
a) WIX#HE (absorbed dose)

TFR IR G 2 72 (IR S h

energy
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72) TFRAX—0& (BALE, Gy)
RS IR S D &, o=
FF—O—FITWIRICRIN S D, Hhig
OFREZWIK 1k glZRILE - RLX
—TRLELOPRIHETH 5. BALI,
1J (¥Pa—) /kg 21 Gy LEXRTD.
FEH AR O FEREIC X0 = R ¥ — ORI E I
b,

b) MEYE (dose equivalent)

A 0 B Ml o RN TR 5 72
DICBRI N, BHBRPERICEZ D4
YRR BT, BB ORI LY R — o0
WINARE (TR X—8) THLEENRAR
. R EY BRI &I ERE A BT
L2 ETROLND. BALL Sy MER S
5.

FREY B, R g s 5%

flifff s RHENR LT L2FEITRERD S.
i) Zfi#RE (equivalent dose)
EIERE L L CHUR B ER B A ERT 5
CLETHHSNOMEYETHY, KRS
~OE 2 DAEYFRIZE KD 2O
5 .

S5 A AR R = W SRR R XS R A EE AR B

(et T AR A - x MR, v B, BRI
1, BF#% 5, oftiX 20, FHEFHRIT 5~
20)

ii) FEIT#HE (effective dose)

AR - B 2 & oD SRR LSRR A AR
BERUCHFFLELD., KEE~DEY
FNEBEEINDEOICHCOR D, MK
MEMREE 1T, BB T D BHROE
R (IR ) OFREE & 7 5155 C
BV, KMk - a0k AT BRI O 1
Th 5 (EBRH P #Z B S D 2007 F4)
4. ICRP Publication 103.).

FATHR B = (A FE MR 0> 25 A B X A2 IR
DR ERS) + GREEBE O SN &
X R EE BE DA EAE) +( )+ ()



+....
3) RGO ¥ A 7 L EE ORI
T AR R IS X DR L, tEEE
LHRFEEED 2 OO X A4 FITHhEEN5.
AMEREFE IR EO KA (200mSy LA L) %
FIRFEICHIR L2 BB ICAEL D, xR
PEREFIIX L S VWESFIE L, HIBHREDN
LEWHREZBX DG EICRIET 5720,
AMEEFIMENZEIIDEIND. Th
IR LT, DSADIIET D R0 AL
e DT FRICEMBHEEN AT DMERIE, L
EVHRELLT T U SRR & I12)S U T
WM 2EB25NTRY, MEBHPEL
Ebihd. PALBEREERELBRBEET D
RBTH DI, BLAICBTDHRAERDOHE
e L THREMICHRESNDZBDOTHDY,
W U7 B8 A ISR A 72 i B R B & LT
ELDDT TR,

. MERRRED X 4 T L EED R
B

ROy 47| Bk 51 | Lavi | maom | & om
j | BEMBRT, BT
WEIEE | ST By | amy | R ERCGE (AR

! | R )

I | .

AR o i&[,:‘:!li}iiil‘iééélﬁﬁa':- Ath, BIERIEEN
SEESEM RS I R AED S D AW, AR AL LA

BB R T AR S N oM E b o TIL Sviltin] 235,
P MEFIZ2VTIE, S0 2RIE L THERShE,

RO R BB & F R
4) HRURRE AR

B ARHE IR« RARITHEE T 2 1 O BUH BRI
(BARKUR ) 12 X 2 B

HARHRIR I K 2 W OB INEFR O 5 Tw
72y (Nair RR, 2009.  Tao Z, 2000).
Z OHFEFETEB BT OIFIZ L E VA
WIETET D EBEZHBMD—D L5 T
5.

RN« x BRSO ARE R ST KD
PR

JEURS S o JRURE JE 3 G FRE O HE N S % 4%
Wl SN TS (ECRR BRMN s f ) 2 7 Z&

2007)

) FEEI (B

B 2010 £#1H)

JRF1BEW . R - RIFEOHIRE O DT —
FUEP TN TV D (FFamai A 7E LSS:
Life Span Study)

5) ShEBHLIR & PNk i

S p R (external exposure) : HCHTHRIR
DRI B 0 SN & b R & g3 %
NE R (internal exposure) : BRAIA A
EOWNAATEY L TIRINIZER Y A A TE R
SHEMEIZ LRI 5.

6) AR E PR & R B

AR AR RUBHOR, R EEUIC K DRk
., LEWREOHDMHEENFEL L TR
MEREEN BT 5. £, LEWKREDR
WEREZEE L L T RES (KA, Bis
MFEE) AHBLT 5.

R SR AEIR - 200mGy LU T OHEIR T, #EHEH
WAENHE TS (LENT i) . 72720, BIE
Zx T D BEEIE, 100mGy D L X W& T
ETHEINTWVS.

. BEAORE

..... ¥ F] 1'r.|.1Jr_|. 200
. B Vi
- w150k HEEEREOLEVERS
&0 )
S FEREOLSOLRE BREE)
- 17100 e
20 KA RxE OTE
EIED 15 Lr T\
FAFH L0 - 50 \ T
it |
BE 1000
2000
HEWE wy [
ol [
2 |:"

F1-6 HEMNSHEOL = VEE

DB ARE B HGB & R, 2007)
7) LNT (Linear No Threshold) Kt
(L 2= W8 0D 7 W MR R e — I I B £ A
)

TR R, B (B RIC X5
TR RIZ L > TA == — b ERTH
Ja) 1{E5TEH, DAZEELDATHREMEN
HDHENIEBEZFICESHTWELRHTH
L. ZORPUCESS Z itk y, Atk



Wk T b D JFUR R AR B L R R A R
5 mzm@%m@%k O TE Y 72 B4R
18 PR IR T & 2 KR Bk O 1 R B O

%E_Lﬁ%_%ﬁ?%é_&_&é.
BB ORERERETIX, 28 A

(FICHETEES) IMEICx LT
MinN+ 22BN R>TWVD
(Thompson DE, 1994.]). L2»L, T4, &
#%gg%ﬁﬁ%O)%%é}é:ﬁ%#%ggﬁ%@%ODfﬁ/\ 2,
T BRI & RSOGO Fr 8 70 % 2 L
MWLM 2O0H Y, EREFEIREOR
B A R R I BRI D & D
WHAZHDNWT, RETXETHL LW A
fgd oD (EDE IRE B L EFEE
#.2007). F7-, LNTAREUIE, sy #
%%E#é@ﬂyxa%ﬁﬁ%mﬁﬁ%é

SV DLDTH DN, DT
ﬁ“ﬁi%%%bt%. B AT %
LNT fREIC K DKM D U 2 7 (754 B

ELHR A

EICABELD L VWO BAN LI LIRS
nTwnb

cf) LNT Rt izt LT o R %

HEUR : ICRP, KEFRFT 7 I —, EHE
H¥YZBER

BEIR : 7T ARTF - EFT T I—

NE  EBRERBICE, LEWERDD.

AR EIIREIC LW (RAVI v AHR), B
SRR B RIE TR L. NS R X
VAR (R LT A WO AR 23 R 0
AT D HEEMR B DV EEA,
W7 DOREND D)
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 ORSREEORY B
REB| R W< BES TS -
EOARBEMEER SV Ll -z&

";U %%x%%%‘*ft TE Om%v/l i &

éc"& <3 ERATUFET S0
RHAE - ABT O ED

mﬁm NPT
| ~EBAZIBHS S L YO8N
AR NED

100mSv LAF DS IROZEE D
S TEmOISME0D |
FOTEEL
FRIETETEL

7 OIS Tl j
SRBRHEOFDAEDS |

L—IM‘T’Q Ll

)k i

i‘&xsﬁ AL TN S & RE |
F1-12 ﬁﬁmﬁ%}ﬁl J:a@ﬁ&;ﬁm?ﬁﬁ B SRS &
JREDE  RKF BEGTIR & /2. 2007)
2. IR IR#RR
1) MR o3 E
a) Hu %Eﬁ
Z K%, BCRAIR 7 O 2o PERTEZ & RS - BEES

SEAL L= BHEERiIEN G —T 5. B0
R & RIFOYEARNBEES T OF— 3
MRS VA EXBIIETT 5. #6571
FONFNZ M KL, FERE > THERE
IV D, R EEROPITENTEAK

i, WM E 72 o THE N ERICHERS
L, H#1HEHOKDY ETITFENEDOHIC
ELSAERT D, FAESE 2 BT O
Egﬁ%ﬁ.%fﬁéﬁﬁﬁﬁ@?%ﬁ%
DIRFMHEIEE UTHET D, AR 3 H
WIEHFEREMBRENER S ND. £
WIS, 3 HoOfKb Y £ TIZERD L
TR S I & Bife 5. A 8|
F TIZKER 7 Olifids 3 K WU 28 2R %
(Moore P. 2007)

b) Jia VR A AR oD P8 2

KMHTRE (KRIMBE) o BMEE 72
X, PRRRHEI DR & A DEWIZ K o
THR SIS 6 BEETH Y, Mo
BE#NELIGEHEINDLZ EICX o TR
T 5. KWMBUE 2R3 2 eI, M
2R O M= AT THIRE UK R ~ SR s
W E) (radial migration) 9 A0 (8
SRR ) & PRI BB U THE S LM 2 1



SEATICHEER B E) (tangential migration)
L7t ICERB BT 2 M (GESEA A L)
O 2B ITOND. B FTIEBRA4HE
I AR IR B preplate % TR 5 #hif%
M@l s n5 (Bystron I, 2005). f4
EG ) N E TG R AW i 2 3 ) ARSI B
NIFEEICERBB L, RICERINLT
preplate DIZE > TAY, FEK
cortical plate 9 5. preplate I
2 D% E marginal zone & EHE D
subplate IZ3HI S 2. WAL KN L
BoHEIEERY, DIRICEEL M
subplate & BEMIZSEITEIE L 72 Mila &
0 PO CREEEOTRM GHEVIE) »
bFRE (B ITE) ~HLWENR I
I T 530 (inside—out), HEEHIIZ 6 =
HEENERT H. MEIR 26-29 21X 6 Bt
ErRT5891C7% (Mrzljak L,

1988) . % Al el 78 Bh oD o5 B 40 I AR 3-5
B HEEND (Neurology of the

Fifth edition. 2008). KM
BIZB T 2R BhiEE L, EE R
R EFEEDORK &L 72 5.

Dobbing & Sands (Murphy DP. 1947) <
Rakic (Rakic P. 1975. Rakic P.
1978.) (T4 16 @ (WEME 18 ) F TIZ
oA B D B X R 3 DR SERR T D & A
LTW5. BIEENL D2 5D K& 2 BE)
DRV O KRIMFEZIZB D TE STV
5. BAOBENIRE LERAE T~10 I
Y, ZFKBOBENIIRAE 13~15 @I
= % (Rozovski SJ, 1976.
M. 1976.). TN DL OBEIOT T TILA
WA, REB TR 16 1 % Tlo e+
L. L7zo CThaAE 8~15# (4F4R 10~
17 #) TR D Moo i B 5 3 A HE
HOHWITHBE (HboVIEm ) I2X2
EELHERTVS.

2) i VR w g o 5%

newborn.

Winick

16

a ) BUEH)RE

b MBI DB E & BRI DM
REWRT D2 XEIT RS 6 2hoTz. b
Fo~v DR Ty FOWZENSOHEE LT
& - B IR o (RIKBSEE & HEE
LD50) ILZh £, Mis 1-5 H TiX
100mGy & <1Gy, f5#n 18-28 H TiX 250-
500mGy & 1.4Gy, FR#R 36-50 H Tl
500mGy & 2Gy, M 50-150 A Tl >
500mGy & >1Gy, ~ifi ] TIEL > 16y & UK
ANERFEEZEZONLTWS., Lo T,
ZWHC AW B D 50mGy O BRI 2R e K Y
A 7L, WD T/NE W (Brent RL.

1989) . ICRP o 2007 £ <%, [##
EBROT — X5, 100mGy & FlE 5 &
T, BHEWEBIIEFTICH LA &
Xi T2 (ICRP Publication 103

2007 ) .

b) AT IENE~DFEE

Z et O 2 WM ORFEOHIEIC K-
T, WD DLWVIEREECHEZ 5 Retk
/N &y (ICRP Publication 84  2000).
WHOFERICHE LT, BBIKELEZFE
N O R Z 2 — U BNIFEL, T3
WERRMIC R ROEZENBEND . FF
DFEFIZE LTI 100mGy R4 ICE o BfE
W AFAE T D L H W s b (ICRP
Publication 103 2007 4E#h+5). fEar Bk
DY 270, MRIRHEE RS LET A #
100mGy ffir #BAE & 3 5. EEIRE B
(ZHE% 3~7 W) PNEREETH D (WHO
2006) . KREEREABFEOTA KT A~
T, AFBIE 50mGy K TIER LR W&
LTWwW5 (ACOG 1995) .

c) FRAHXAR R R~ D B

IR E R CHENERLIEZIRDOT —4
T, MR 10~27 38 (2 B BRI S
e f, FEEPOMITE LWV BRL G
iz (Otake M, 1991). Z DZhEIE, #FiC



BB 10~ 17 TR & <, & O RGH38 20E
i, 1Q RFEMME O T OB N, K
FAEOHWME LTBE SN, SEORM
FEIEEW 30 Bl H B, 18 fil (60%) I1XIA
FAPERED-2 SD R Th > 7. FHWNHE
W2 =W oW, BRSNS WIROK
10% X3 ERRIE TH - 7= IR 10~17 #H 1
PR U C s L O RS e g8 R & 2 L 2 SE
DOWFNE, 0.12~0.236y H7- 0 DOEMED
FENBS ZEZ bR, £z, {FIE 18~27
ISR L7 Tk, 0. 216y ICBIEN & 5
EEZ bz, 1Q & FERKE O EF 8T T
WX, iR 10~27 12 0. 1Gy LA L = INgk
a2 TG E I KT LTV,

Ikenoue Hi%, JRE CHRIEHEBE LK D
BB OFERIB LR EAREEL LD
FEEE I U2 REH B O IR TR D,
IR E DS T o 2 a4 27 38 LARTIE
MR DB DA ML AZRTHRETH
HEHERL TS (Tkenoue 1993).

d) BIEEE(ERTA RT7A4K0)

TR S £ AL o> DNA Z 4845 L, 5l
MIICRENLZ Y, TORBENRKRMMRIZ
K STIREMEN B D . DNA BED U 2 7 134
ENHZLLEEEDLN, BENEZ ARE
BIE T RER SN T e, TS RRRIC X
DEREET DHE—BEIHOBEEN 2 512
72BN, B EBR T 0. 5~2. 56y LEL D
WENH D (Russell WL. 1965). F7=, 1
TN 10mGy Z G L 7= A1 10~40 {@#
DOHLWEETFEENEZD VI HED
H BN (BEIR V. 1990 (Committee report)),
ERRIC L D e NEBTERERRAHE
ZEZ LW FRERITERI N TR,

e) FEH L ~D 5

T g v oD E R AEIRE IS X D 10~20mGy DR
WNHEE D /NER VBT oA (v 7 A
74— R TIE, Ao &R
27 b EERAOBEERTY A7 LB

17

0.4 #4401 (40% D) L= & #wE ST
% (Stewart A, 1958.) [3AHxt VU 227 (#k
WRFEDS A FE ARt BRBE DS A FEAER) -1 ).
LaL, FEBIIE/NREO B KRR A E
0.2~0.3%% 0.3~0. 4% LR SE 5~
JET&H Y (ICRP Publication 84 (2000)),
AL~ TIIEE A EREICR DR,
Tz, BRBICHE L - RBHEE DD
T — & T, /NEAIMEOBEINIEEED b
P, RABONAY 274, HAEROIREE
HOWRICE DN R LENR LR
HENTWD (Yoshimoto Y, 1988.). £7=,
~ U R W TR RIS K DR e
BT A AFTERR R B, B VIR T T A
IRIHR I L ~C, B & fth o [E M 5
(W T RARIES 2R <) OBABR ALY A
7 BNV E s S TWd (Sasaki o S.
1991.).
100mGy LA T O Bt #r % B N g L 7= 45
BICHEER T E LD EEN D MR TR L
TV EHEIFEAEEDL RV, 20
E TIEAAIC R DV ERIT, #ige L
99. 7%, 10mGy O #¢HE T 99.6%, 100mGy D
PR T 99.1% CTh 5. IENHEEIT/NENR A
DOEEE % EASE 50, AL~V TR
Y A7 I TRWEEZ bR D.
x OJENWRE L CREER T LR

PEE I D HE= (ICRP2000)

Wik - FROWIER (mGy) | TOAMBAI v | FHARAI 2 B A
(Bl 7 750> KRR RS | 9 (%) B4 RS D~ 1988) (%)

0 a7 w7
05 | 97 9.7
10 | o7 997
25 I 97 99.7
5 | 97 97
10 o7 996
50 97 994
100 9TIZiE 99.1
3. BigE

1) AFEFEHE ~ D2



= EREE< LS SR
MR ey
—REIE 0.15 Gy 0.4 Gy/F
S RO 3.56 Gy 2.0Gy/2E
T —wevrm 0.65-1.5 Gy o
o RATE 2.5-6Gy 0.2 Gy/FE<

(R, FEEW, £ E2. BN

PREERER Y. AARERE. Ral. 1995)
A2 G R D HRIRIZ K o TIIF 135

FEINARERGIEEZ SND N,

E2 W L~ DT < THRE D
FEENEZ D Z LT,

BRI U 2 7 (E B s 2 B
£ 2007 FEE)45 . ICRP Publication
103, 169-193)

Frfoe U TR B ICHIE < LTI O F £7
BN DA ERBEHNEEORELE®WT
5. b OB, K LET, K& 18
WIE OB MELT-V O, TOEMAICE
WTHA L HEEBEHRBEDON—Z T A VHHE
FHEZLEMELTERIND.

FAGA. EBNREE Gy LEELLLEO, ELET, ERERIEERE O
TR 1T £ D, BEN U AL OREOREE (UNSCEAR 2001)

2)

N e 25 { MR 16y 4D FRAOTA SO0 28
WD 32 AN 0O ASEDY miEE | BBt
AT
B PP B O X i 16,500 ~ T80 &= 6> 1,500 * ~ 5O £5 1 (0HY
i et 7.500 0 o
LTt 4,000 L L
SEAFH
% 0,000 = 250 A+ 1,200 A Ay 1200
EKRE 60,000 20007

& B T3,000
NAFA ARSI PTELE Gyl A

R pF ¥ e Mtz R i 3 L
B ERRTENO oA b0 5 HE 0% 6 0N BRI EONIBEELD IR LD,

F—HRoU 27 (Thbb, #HIEE
MONZDFELT=HIZT 5 227) 1,
HAEAN 100 G AYE70 16y ¥720 T,
et REMES KO X Qe R g R B Iz D0
TIXIZIE 750 225 1, 500 JEBIFRBE, WYt
REMRBICH LTI, BHEAICHE
LCIE 250 725 1, 200, F7-%KE%I1CH
LTIE2,0000RELHEEINTND. &
FHL72U A 270%, 93,000 5 4,700 FEE
DFEH T, ZHIEIR—=ZAT AU RT7 DK
0.4~0.6% I Y43 5.

fEmfE s, 5 1 HRICARTEAET
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DIRRER L RBORERERZET D DI
VERRFROBETH L. ~ v AEH T
FERICE D, BMERHO/EMHEE LTKH
0.3Gy, KMERBEOMHMBMEL L TH
1Gy E WO ENRELN TS (Russel WL,
1982). Jh k& « Kl O#IEE O wAARIZ D
TORBERAETIE, B EORE LA
FBE N TELT, B hOFEIMRREIT
26y LL ETh 5 EHEE LT 5 (Neel JV,
1988) .

3) A ~DEE

WHO O [E] B 28 AU AR 22 1R (TARC) 7 1 &
=7 MFRET, R IEREFEZ IR L
L7 — VIRATRER NS, LEWRED 72
U EL R R BSOS BIFR IS HE S W T S AR Y
A2 70, 10mSy OIEL BV THHEI
Bz E@®E LTS (Cardis E,
2005). ZoOWmEZGIM LT, KERFT A
7 X —BEIR ZE & Cix TLNT {RFLIE, (KR
BEUICBWT, EEOESNZR Y X7 G
& LCIRID & D ENFIET 51 (NRC.
2006) L LTW5b. —J, HRTITbhi
FREORE (REFHEK 18 TN, EHHEME
Zhik i 12mSv) TIX, (KR &k o B #2345
MONAFECRICEELRIZLTND &
IR T/ LN TV N T,
2003). XFHREMN 10 F AR /27220 29k
— MHFZEICIE, 100mSy LL FDRENAY 27
AMETICA BRI T 28 01E 72 0n. —
¥, GEMERELS T 5L, HANSRE
OAETEEE (BB, W) S aik
DICEDEEZLVZTLXIICRDTD,

( Iwasaki

RN L W E SN TS Bk KA
B LA, 2007). & B R

MR B, oo JE 0 sk oo R b
NTHERDAUMRER - FETEROBIIL A
LANTHE LT, HREHBREIE ol
EDEONH NG, 1~10mSv,/ 4D RZEH
RLEWHEOHFET DI ENRBIND



iz s,
4. JRIR CT MEICLOKBRE

1) fe R kg &
HFHExMmEICLIREERESL, Fid
DOFNZR L7~ (ICRP publication 84). ‘&
MR CT O e RAEMEAR 1L 79mGy & & < 7
STWDHH, ZOMOBEE - FALIZBT D
B REVERR BT 50mGy Riifi & 72> T 5.
R B X RIBHIC L oIRICBE LT, F
[H o E#FE R I BT X o H AR %
2T T2 1026 N (R 4~7 5%, HEEMR
7 12~43m6y) \[Z2OWT, B 7L —7 L%t
R V—7LORICIE, HIERMIEEDORE
WZEWTIE, AEEFAON -T2 &
HEN T b (UNSCEAR 1993). F7=, HEE
BRI OZW DI 7 — A~ « <)L
FoAREIL, ERTLXLIEITDbh D ®
ETHDH. XBEMIREE CITbhbd 2/ — A
vV VT U AR DGR R
FNEI 9nGy, 10mGy & S TWb (AR
BRI S, VS — A~ - LF 7 2
ENTON 5 BT I ER 28 #H LIKE
Thv, ZoBMTHIIE, 200Gy ATt D W

IRIZEENICHFEINLTWDL EEZBND.

ﬁiﬁQJﬁ CT I8

BT D e KU & 1m0 5
B AR B D RIS B O i,

%ﬁ CT 1A HMEZ FIWr L 7= b CHifT nl g

BREICRDLEBZEZOND.

F BRAER O NG R

(ICRP2000)
B % T4 (mGy) ok (mGy)
et X b
R 1.4 1.2
Wi <0.01 <0.01
T 1 e o 2 1.7 10
Bk 1.7 10
1. 4
<0.01 <0.0
<0.0 <0.01
EiAiETT) 1.1 5.8
6.8 7]
cr
B 8.0 19
A 0.06 0.96
iR <0.005 <0.005
HHE 2.4 8.6
T 25 T8
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Yy F25h AR B X B AR S 4. 00mSv (B BB IE 120k,
BRI 200mA, AF¥ ¥ XA L 0.8s, AT
A A& bmm, T —7 /v F5), E~F
4. 71mSv (& &EE 120kv, & EHT 200mA, A
v XA 0.8, AT A AE bmm, T —
TN vF 7)) Thol2tWHIMENDH D
(JEEBE, 2009).
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(by life technologies)
Distilled Water, Deionized, Sterile —oRvo— 316-90101
(LLF DDW &B8)
QIAquick PCR Purification kit QIAGEN 28104
Agencourt AMPure XP BECKMAN COULTER A63881
BigDye Terminator v3.1 Applied Biosystems 4337455
Cycle sequencing kit (by life technologies)
BigDye XTerminator #FHl vk Applied Biosystems 4376486
(by life technologies)
3130 POP-7 RYv— Applied Biosystems 4352759
(by life technologies)
10 X Genatic Analysis Buffer Applied Biosystems 402824
with EDTA (by life technologies)
(2]
FEGEBELUTIZRY,
— k& R BBREH-ETIL A—hH—
H—< I AI5— Veriti 96-well Applied Biosystems
H—<ILYAL95—,0.2ml (by life technologies)
(LLF Veriti200 &B&)
RILTYIRZHHY— | Vortex GENIE 2 MSH 25
FrESY—BRIXE | 3130 DRTAVITFIA4Y Applied Biosystems
(by life technologies)
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1. DNAH

EDTA IR EICKYIEMLT-2M% . QlAamp DNA mini kit ICKYDNAMEEITS, SEHAFEK

BRAFT=aFILIZLI=ALY, Elution [E 100 4 O Buffer AE [ZTEME,

2. PCR

S E (X Ampitag Gold 360 Master Mix ZHLY, H£ITHYV>2 D Primer [& SIGMA GENOSYS 7%
EDA—N—IZTHERLTEDSS ., Primer —BIEREIZRT  HAE. . HoTILD

L&9 %, PCR I& Veriti200 [TTUTDESYHAIILRIEEHIED

(RIS &EDRE)
Exon2 Z DD exon
Ampitag Gold 360 Master Mix 125 U 125 U
360 GC enhancer 25 U -

50pmol/ 4 Forward primer 025 U 025 U
50pmol/ 4 Reverse primer 025 U 025 U
Template DNA Variable Variable

(final concentration 50ng) (0.5~2 W) (0.5~24)
DDW Variable Variable

(to 25 u) (to 254)
Total volume 25 U 25 U
(PCRORIGEH &£ exon #i&)
Step Pre heat PCR (350ycle) 1st hold 2nd hold
Denature Anneal Extend

Temp(°C) | 95 95 60 72 72 4
Time 10min 15sec 30sec 1min Tmin 0o
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(% exon M PCR RV —% I X primer)

*t & Exon Primer £ #§ iz 51l PCR
Product &

Exon2 FGFR3 2Fwd TCTAACGAGCTGCCTTCCT 577bp
FGFR3 2Rvs CGAATAACAACAGCGGGAATC

Exon3, 4 FGFR3 3-4Fwd ACTGCTGTGTCTGTAAACGG 806bp
FGFR3 3-4Rvs GGCATCTAGAGCCATGTCAG

Exon5~7 FGFR3 5-7Fwd TACACAGGACGGGAAACTGA 875bp
FGFR3 5-7Rvs CCCTAGACCCAAATCCTCAC

Exon9 FGFR3 9Fwd GTAACGACTCTGTCCCATGC 872bp
FGFR3 9Rvs CCGTAAGTCACAGGATTCCC

Exon10 FGFR3 10Fwd CTCTAGACTCACTGGCGTTA 572bp
FGFR3 10Rvs GTTCTGACTTCCACCAGCAT

Exon11 FGFR3 11Fwd ATGCTGGTGGAAGTCAGAAC 498bp
FGFR3 11Rvs CGTAAGGACGAAGAGTGTCA

Exon12~14 FGFR3 12-14Fwd CTCTTCGTCCTTACGAGCAG 914bp
FGFR3 12-14Rvs TCTTCATCACGTTGTCCTCG

Exon15 FGFR3 15Fwd CTGGACTACTCCTTCGACAC 509bp
FGFR3 15Rvs GACACGTACACGTCACTCTG

Exon16, 17 FGFR3 16-17Fwd GACAACGTGATGAAGATCGCAG 834bp
FGFR3 16-17Rvs GTGGACGTCACGGTAAGGA

Exon18, 19 FGFR3 18-19Fwd CAGGCTGTTCCCGAATAAGG 587bp
FGFR3 18-19Rvs ATCTGCACTGAGTCTCATGC
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3. kENLFER

PCRHAEBICETLTWAZ . 3UZFAVT. 2% 7HA—RXAFIILER KB TFIVIT D,
FryP%.PCR BREBRERHET L. RIGHMA L8 ELINAS)HBE . QlAquick PCR
Purification kit (QIAGEN) Z#{E A, RIS A L VG A L. Agencourt AMPure XP (BECKMAN
COULTER)ZRAWVWTHREZTS. BEZREEFYFOBMYKZWVHRBAIZKS. ZEOIIL—avid
DDW T1T 9,

4. DNATEE
EHRR THO PCR EWZE 260nm ITTRAERIE . Xx50ng TDNA EE,
10~20ng.” U IZ1EBE5MEIZEHL DDW THEIRT 5, Z4xE DNA template &35,

5. YAINS—OToI0Y

AW —DIT oI5 (X, #B1E Veriti200 4—< YA H5—%E AL, R ZE (L BigDye
terminator v3.1cyclesequencing kit(Applied Biosystems)ZAW\%, RIS RFAEE RIS EHEZLL
ToEBY,

(RIG&EDIE ., x8BigDye ;%)

Volume
DDW Variable (to 20 )
5 X sequencing bufffer 35 U
1.6pmol Fwd or Rvs primer 2 U
V3.1 BigDye 1T

DNA template Variable (0.5~3 )

(final concentration 10~20ng)

Total 20U

(AN —DITUP VT RIGEH)

Cycle sequencing( 25cycle )
Step Pre heat hold
Denature Anneal Anneal/Extend
Temp(°C) | 94 96 50 60 4
Time 2min 10sec 5sec 2min30sec oo
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6. FFH
BigDye XTerminator fFE X vyrZAUVTERE,
1) Xterminator ZERICRL. T RRILTYIRT B,
2) ZimENYITYYERELI=F VT T, Xterminator 74 % 8 3 PCR Fa—T (2,5,
3)EIZ SAMBRR&R 304 ZEMZA D,
DYIAIN—TVARGE 1.5~2U4EMZS
5)PCR Fa—JD&EZLOMYERAL. TL—FATHTE—EMYDIFT= Vortex GENIE2T
mRR/INT—
T15 RERILTVIZRT B,
6)2500rpm, 2min &0
NEEH 1TUEEYVDS IR T4YITF 54 —sample A PCR TL—KrIZHE T,

7. DIRTAVITFTIA Y —IZ&B0H
CSIRTAYITFS5A4HF—3130(Applied Biosystems)ZALY. RUT—I(L. POP-7IZTH#
#FHRT 5,

8. T—AfEM
T—RETBATERYI(E I DNASIS)ZHL, NCBI ih—LR—I KYFG S5 T-. Reference
Sequence:

NG_ 126321 #xBEL. ZEENDHELZHEZRT S,

9. MEEMFEM
NYAVAT—TO Word ZEAVWTHREELZEN. EEDRERBET . ERABESITELT,
ERLT BT, T FAX IZKHEFFELET S,
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Bt B EMAIED
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& FRICET 8%

EEMMRFEEHOE 14 R2BERXMEST AV I —EIRFO R R

MESBE HEAH
EMERKE

INER BdR

Ul 31
AL,
VX IEBRBEIC O W TUUFAFEZ ATV,

2D LERRTLEDTH D,

WEREELIZ S & & . JEPEMIBOEMEE RHEREED 1 DO TH 25 14 Yo R HME S A
(1) RHEFEBLELR 1 RTL1as 2% microRNA & LT
RTLL BEAMHITHZ L, QE RDIO3NBA TV T 4 T ENRNT
FSD B FRBIN S — o T 2 Z & (4) HPEFRIRT A 5 — B W O Ry B2 1
3% RIPE type-upd(14)pat FIED U A2 7 7 7 2 =T D Z ENRINTZ, ZILbDT—X
I%. microRNA % W7o AEBRREDTARESC, @il tHPE 23T % Z & T upd(14)pat FEIEZ T B L

. (3) LRk D

A. WHEET

5 14 Yt fRACHNE S A X —IEBEREI T, L
a— "N H I IR D IS AR 4 I
~IV=T - JEEARBERR 7o & O IERE R BIART S -
FWAH72 & ORHERIBE e & OEARIER & 41T,
EVISIHE N 2 31y AT WARRDY st ST VN INE I T RAS S
BThDH, AIEGEREIL, BRI A 203 B EE D RER
BasE a8 U2 8 A R OBt g REEDO—>
Th5D,
AIEGREOFIEIL, F 5 14 Pk 1
X —(upd(14)pat) DIRIEIZH KT 5, T7eb b, 5 14
Yeta R R RRImAL SIS A 7Y T o v N
TFE L RBEET L b OBIEHLT 5 XM B
AR BEER SR T L L b OBFEHL 5 R EL
B NEEL. ZNSDA 7Y T 4 v TG
T ORBEFPAIEGEREZH Z LA L, b
Nbiix, ZoA 7V T 4 v ZHEIC oW T,
HRTHDOTUTOZ L EZHLNE LTINS, (1)
DA TV T g v TR A F AL A TH
1k (Differentially Methylated Region: DMR) 23 fFAE 7
52 L (2 ASHMATE RSN S D 1IG-DMR
BIRRIZB T ATV T8 —L L
THERET 2 2 & (3) KB ANIMIFE A BPSI TN S
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1% MEG3-DMR MMEKIZK T DA 7V T «
e E—E LTHRET S &, (4) IG-DMR @
AF AL RE — % MEG3-DMR D A F LAk 8 %
— Y EHET S Z & (B) BEARIEIR A < E R,
RMFEBLE S RTLL OEEIHEBI TH L, ZNHD
BORIE, HRMICE FMEiS TV D,

Z LT, RS, i, Z d(upd(14)pat)ic
SONT, (1) V¥ N UEBRZWEEEDOER, (2) IR
IRZWTr D FIREME & Z Iz - < b 7 B EE R
2D DIEFIT AL () BUEE CTICEE T2 S
B 26 Bl TBEBEFHT — 2 IZHESBIETR
Wik 7 o —F v — hOWEE, L9 iR E 2T T,
Z ORIV T, DILOIUIAFTIZEBNT
35 BIOFREDIERE 2T 2 BEZHEML TV 5,
Z LT, REROFRTIA, upd(14)pat DAH72 5T,
ATV T v TRE O N R R B R T
HLAELDHZEEZRHL, 20X ) EHAEE 14
Ye RPN & A > X —JEMRE L gl LT=,

AT BN TIEL, 2 O 14 YetafR A8
A RSBV T, (1) RPEREE LT
RTL1as 7% microRNA & L C RTL1 ZHL 217 5
N, (2)DIO3 A TV T 4 v TR T
b HMED, () MAHRRG O, (4) mSlsE



23 upd(14)pat DFEIE Y A7 L2 DB, VD
RIGIH OFREEIZ DWW TH AT,

B. Wik

HAERTZWTIC &0 Bl e ieiE 2 AF T & ToAE
BERED 2 1 & BEICIREAER SN TV D IER] %
TR LT,

(fiy B~ DB E)
BIRTRATIC®H > T, B M7 A - BB TR
HrFFeic B3 % MR 61 2 2857 L, MRIKDINEE
GO IAFFERHEIC OV T, ENIREERE V¥
—. BLOEREOIEHIZIBWT T OMmEZE
BROKREZH/TWD, BT, Fmicks 1~
TA—Ah R artry MERSZRIZIUEL TV
Do

C. WFoEhkR
(1) RHAZEBLELR - RTL1as 2% microRNA & LT
RTLL 3 A Ml 32 252

Upd(14)pat B2 2 il & =2 b v —)L 3 Bl O FfiE
ek 2 N CE BB BT 21T o 72, T — X
Tk, PERBEE T DLKL & RTLL X2 b
—UEAE L 0 IR EEBLAZ R L, REERELEE T
I% RTLlas |22 — K715 miR433 & miR127 %5
HTHRIMEE LR L (K1A), £ LT, DLK1
B L AR S & | Kl E T REMES
720 OMEFRBUER T ZA1E L TR U725,
DLKL |ZRMEL A Y I —REBIC—FH L T 2 5D %
BEZE L0, RTLLIIRMES A VI —IKEET
FHATE RV S EORBREL R LT,

(@QDIO3 A > TV T 4 VT BT TH DG
mn

FREOMEATIC N T, KMEFBLE (S DIO3 3§
HEZ, A5 =2 TCldar ba— R L0 &
R THoN, MEKIZa Y b — LR EFE T
< 1f5Tho7= (K1A,B),

(3) MRMEAA Rk O FF

Upd(14)pat £ 2 FloFfiElads, BEHo A 7
U4 > TR O KRR L D5 14 e R HME
XA I —JEFERERE D 7 L~ ) LS. o
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vk a— L OFHEMEE O TRET LT, el E
BEIACII AR O M58 N BRI O fiE K & ifn 56
HERDRERALDY S Yeta, CIIARMME O MAE N
FERARR D EIR & i & BERR AR I BR 3% DLKL,
RTL1, DIO3 % » /37 388l & afnF 3Bl a2
L 72 DLK1 & RTL1, #Z RTLL # > /X7 OF B
Mg btz (1 2),

(4) = PEDS upd(14)pat DIEIEY A7 L 72 B )y
FEVN
® Upd(14)pat iE, trisomy rescue (TR).
monosomy rescue (MR). gamete
complementation (GC). post-zygotic mitotic
error (PE) IZRVRIEL, Z D5 bElnthE
W, ECE — A HREORSBRC X VEAS
% nullisomic oocyte #4195 MR & GC (25
BiorE2boNnD (M3), T72bb, M
2 A I—09%H, MRIPE type-upd(14)pat
FIEIZ @B ENER DY 95 LEX bILD,
Zold, bivbiud, BISEmrIRAERK
ZRGnE Lz 26 flf, IG-DMR & MEG3-
DMR % & e KB 3 6. IG-DMR D7
DXRKEE 16, MEG3-DMR D F4 D KK
F 1%, TRIGC type-upd(14) pat H23E 5 .
MR/PE type-upd(14)pat 3 11 {3, PE 45511
EOHIREL A Y I —BHF LA, mEARE
FAGNZIRBWNT, HEFRELEKR L, £0D
fa e, 35kl Lo mEEnHPEIX, MR/PE type-
upd(14)pat IZEEHF L TRREO LN (M4), &
BT, mlsHPEDEE L, MR/PE type-
upd(14)pat C 6/11, ZALLISNDJEE T 2/15

& . MR/PE type-upd(14)pat (2B W THEILH
< (P=0.034), HiEF# AL, MR/PE
type-upd(14)pat C 36.0, ZALLISDJFRIK T
29.5 & . MRI/PE type-upd(14)pat |2 B\ THE
\ZEro 7= (P=0.045),

D. &%

AMFZE D BARFHE BT & MR BT 7 — ~
X, LT Z & 2R d 5, (1) BHMERBLEET
RTL1as /% microRNA & L C RTL1 8Lz I3 2
ZEERT, (2) 7 A Dio3 BEHINCA T
VT4 TENDZE LR b | DIO3 EA
YTV T 4 T E TR, (3) MR O R
ITBEFHRB AT — ML R ATE
FEREORENFET D, 2, R THHTo
F—HXTH V., microRNA & W= AEGEREDIR
ROEERTHDTH D,

DT, HEFEMEITIL, O HERFOR



Oy Bl DS Es H PE DY RIPE type-upd(14)pat %
JEDY AT 7772 —TChbHILarTbDTH
%o AL, BEIChivbivai#is L7z disomic
oocyte #4195 TRIGC[M1] type-upd(15)mat 73, &
EHHPEIC RV AEITHEML TS Z Lic—&7 2%
HLOTHY, ElnHEABET 5 Z &A% upd(14)pat
FIED TR 9D L Z2RBTHEDTH
%, 72¥., upd(14)pat SEERE TIEX, nullisomic
oocyte 73 55— 3 IR D Ay BfE & B IRy K
KD RFBED NT ORI IR S ATz 2> A #E 1
T2ZEEFAFRETHL (M3), LIeBn->T, 4
[5]> MR/PE type-upd(14)pat 7 /v — 7 1Zi%, milnH
PEDN ST 25— Iy R DA EEIC IR %
upd(14)pat D A72 B3, milisHPEN T L2V
I SR O A BEICEL IR 9 5 upd(14)pat X° PE
W2 L5 upd(1d)pat NEENTNWDH EEBZBND,

E. fim

AU LD, (1) RIS RTL1as 23
microRNA & LT RTLL BEZIHTL5 2 &0 (2)
tE EDIO3RA LTV T 4 7 E NN L&,
(3) MAMEALAR D RS BAR T IEBL N & — 2 [k
TD &, (4) HPEFEREAT 35— By HRF D
458l 9% RIPE type-upd(14)pat FEHED U 2 7
T I —THHIETRTHEDTHL, ZHHD
7 — 4%, microRNA % 7= AJEMERE D IR
0. milinthPE & RET B Z & C upd(14)pat FEIE & T
BiL22ZLERETHHEDOTHD,

F. (bR

L
G. W3k
1. FmCEsER

1. Kagami M, Kato F, Matsubara K, Sato T,
Nishimura G, Ogata T*: Relative frequency of
underlying genetic causes for the development of
UPD(14)pat-like phenotype. Eur J Hum Genet 20
(9): 928-932, 2012.

2. Fuke-Sato T, Yamazawa K, Nakabayashi K,
Matsubara K, Matsuoka K, Hasegawa T, Dobashi
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K, Ogata T*: Mosaic upd(7)mat in a patient with
Silver-Russell syndrome: correlation between
phenotype and mosaic ratio in the body and the
placenta. Am J Med Genet A 158A (2): 465-468,
2012.

3. HiuraH, Okae H, Miyauchi N, Sato F, Sato A,
Van De Pette M, John RM, Kagami M, Nakai K,
Soejima H, Ogata T, Arima T*: Characterization
of DNA methylation errors in patients with
imprinting disorders conceived by assisted
reproduction technologies. Hum Reprod 27 (8):
2541-2548, 2012.

4.  Kagami M, Matsuoka K, Nagai T, Yamanaka M,
Kurosawa K, Suzumori N, Sekita Y, Miyado M,
Matsubara K, Fuke T, Kato F, Fukami M, Ogata
T*: Paternal uniparental disomy 14 and related
disorders: placental gene expression analyses and
histological examinations. Epigenetics 7 (10):
1142-1150, 2012.

5. Nagasaki K*, Tsuchuya S, Saitoh A, Ogata T,
Fukami M: Neuromuscular symptoms in a patient
with familial pseudohypoparathyroidism type Ib
diagnosed by methylation-specific multiplex
ligation-dependent probe amplification. Endocr J
(accepted).

6. Fuke T, Mizuno S, Nagai T, Hasegawa T,
Horikawa R, Miyoshi Y, Muroya K, Kondoh T,
Numakura C, Sato S, Nakabayashi K, Tayama C,
Hata K, Sano S, Matsubara K, Kagami M,
Tamazawa K, Ogata T*: Molecular and clinical
studies in 138 Japanese patients with Silver-
Russell syndrome. PLoS One (accepted).

7. Ayabe T, Matsubara K, Ogata T, Ayabe A,
Murakami N, Nagai T, Fukami M*: Birth
seasonality in Prader-Willi syndrome resulting
from chromosome 15 microdeletion. Am J Med
Genet A (accepted).

8.  Matsubara K, Ogata T*: Advanced maternal age
at childbirth and the development of uniparental
disomy. A commentary on the proportion of
uniparental disomy is increased in Prader-Willi
syndrome due to an advanced maternal
childbearing age in Korea. J Hum Genet. 2013 Jan
31. doi: 10.1038/jhg.2013.4. [Epub ahead of print]
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Normal meiosis

Upd(14)pat subtypes

oo (00 00 0:0 00
0000 0 0
Abnormal meiosis r<4 'l'
M1 error M2 error @

3. 1B F L UMy K &5 14
Yu b (KA Z A 2 — (upd(14)pat) F& e
B 2 m TR, iR (ML)
& BN TR (M2) BFO A5
TXY Y I—DIFRERIND, 20D
9 H ML 7 — [ F e lin HE THIINT 5,
Upd(14)pat %, TR: trisomy rescue; GC:
gamete complementation; MR: monosomy
rescue; PE: postzygotic mitotic error Tk,
END. Z0HH GC, PE (IS THiT
BV, TR, MR %% upd(14)pat FJE K D
KEHHELDD, LT, MR T, &
it pES U A 7 A & 72 % nullisomic

oocytes 23R 595,

Upd(14)pat-like phenotype (n=26)

Methylation analysis

Hypermethylation of
both DMRs (n=25)

Hypermethylation of the
MEG3-DMR alone (n=1)

Upd(14)pat (n=17)
* TR/GC (n=5)
* MR/PE (n=11)

Microsatellite analysis

Ty

‘ Biparental (n=8) H Biparental (n=1) ‘

* PE (n=1)

| No deletion (n=d) | Microdeletion (n=5)
* Both DMRs (n=3)

Array CGH analysis * |G-DMR alone (n=1)

plus epimutation of the MEG3-DMR
Epimutation (n=4) * MEG3-DMR alone (n=1)
TRIGC ooeo Q oe o o o
MRJ{PE 8 oo o oo 08 0000800
PE o o
Microdeletion] = sm = = ] = mm
Epimutation oo o o @ @ o @o
25 30 35 40 25 30 35 40

Maternal age (yrs)

Paternal age (yrs)

BAFmosm (F).

4. 14 RS A Y I —IEGREESE 26 B2 D RIERR O (1) & AR
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JEAE G5 B R A e A B (TR MER B T IR T 36)

M E B e
HEMRERREDZHEFTRICEAITIME

MESBE

S BB

HBALZHRAF-7/LEHMZHREV2—
BREEMRERARTF—L-F—L)—F—

MEEE

BOEMEH ST BUIE (T8 E O @V SRR R T ZOIEfERBZEr &, Tk -o<
FOREZR TG I 13 8 A R I O AR VE B BI TR B OER EORESRBRETHD, L
L. BN B AE 232 <O BUR BAFAEL . HERDERIRET L. X #ET

\ZHE - 7= 71Tl

e WHIHER ICNEETH D, ZWrRED A L2 (2id, FHEUR

BAEG O ENRBIE TV TORKBI S AT DML T U ERSDH, TDX
VIRBAR T W S AT DO DT BOEMEE BIEAUE . kO OB IR B
O DNA BT %47 72572, BERF DO /10 T, BOEMEE BRI RE . K O D%
LR BORBBOFEMeT — 2 (BRIRG . X #14) & DNA Z UL LTz, FGFR3 %
EBUBEAMOREBBE TICERPRDONIG G X, ZNOOE R 217720 &
HERRESNIZEBFIZONTL, KRBT —XLOXNEERFILTc, 2O/ E. 1
B A B FL I RUE A LR F D ONE D opsismodysplasia O JFUK & = - 2% INPPL1
ThHZEEPGINI LT, 2) FLRESIEDJR KBS 1D PAPSS2 THhAHZ AW BN
\ZL7o, ZNHDOF OB BB 72 M2 7= BOE M E BIE BRE DB 72 Mo A

T LEME T THD,

LR RE
Dai Jin (B AL A2AFIERT -7/ HEF 272 £
2 — B B BT TR T —2)

A.HIRBEW

O B BRIE 1T 2 < OFELLIR BT
TET 5720, EMERZWPRETHDL, O
EZWDOT-HOIZIE, BlsFL VL TOZ K~
AT DEREET HUEND D, B E R
FE D AR T2 Wik O ST D 7= 12, BE
PR B AUIE . & OV OFFLLE B> DNA fi#
Hrat7o,

B. I A%
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BB RERB T+ —T 2P LET DR
IRZ D, 1O T, BAEEE BB RRE . &Y
ZOHEP R B ORBR OFEM T — & (B R
B X %)L genomic DNA ZINEL L=,
FGFR3 % & T REM O BB AR T ICE R
PIDHY G DNA sequence AT ZIZLHE
TOHBEET
fRNT ZAT 700 BB O EER AT, BRER
[ & S

BEIZOWTR, REOT 2D %G %
MEtLiz,

(fREEA~DERE)



AWZEDZITICH 72> TlX, & b7
/A-@%?%ﬁﬁniﬁﬁéﬁﬁ%%
(CFRk 13 4 3 A 29 HSCHERH 4 - B4
TE  REFEEAERELF) - T
W5, KD % & D I WFZE N D
W BRAEEESE T Zk(ﬁé%ﬁ%ﬁﬁ0>ﬁlﬁﬁ
CBWTTOMmEEESDKR
fméo@%i\a :i54y7f~A
Feartry FP2RERICNEL TWVD,

C. IERR

1) BFEMEE R pkE B ER B OO ED
opsismodysplasia O JF K E {173 INPPL1(1)
ThHDHIEEW BN LT, B BLOEARF DK
HEBRZEE L, (lida et al. ] Hum Genet,
2013),

2) WO B K LM o ERK R E
(brachyolmia) D Ji [K i {s 1% PAPSS2 ThHH
Z A LMIZL-(Miyake ef al. ] Med Genet,
2012), ZOHEBOFEMRERIR G X 1B EH
52227z (Hum Mutat, #F56 91),

D. &,
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malformation & [# /2] Tix72< 1
REFLH || anomaly & &7/ Tl <
TEE ] LR,
polydactyly 72 & Ff5 & 2l # & o
ETHRIHEOSLE. HEBESHGEED
Lol T&4E (W) fE) L83 X245
fE)] & ART,

® ANALDORLITEXLOEE LT D,

LLEIZIn A T, TERESEM - EIEL S
TWERBOMREZBE L, AN
ZEHEN> > thanatophoric dysplasia @ Z 4
EFTOMRTH D [EIEME RERIE] 12
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HEA IR BT AR 72 36)

o 5
I

DONT, UTOHEEANLBBEFL THRLW
EOBEENFE LN HTH D,

O EFHICELT LS ESEETIER L,
READEGEEZRKBMRL TRV &
PEAR TR VR AS T B BE BUE |
DEZWEZ IRV & S NG AIT,
MBNETLAEAEN TRV T
XU CHEAR 20 & & E ) 72 FI R % 48
SERENH D Z &,
EHAFROFBEIZE > T, B #
LTWADENF DI 4 05 B - -
TRV EARVWENEZNED Z
Lo
thanatophoric X HF VU 75
PR L L EEE O E B IL death
bearing % lethal & &N TW AN,
KECTCEERA TS ET
thanatophoric dysplasia T&H Y . &
RFEV U7 EHEZEFBICHMRL VD
DU TEmy, BAD K ST TEEME)
CHEFEICHRT 2L, ToEH®RN
BEZBRIIHEBOEE LD bEE
BTz d 2 &,

LUk & | &E IR LR R
thanatophoric dysplasia (2 2WTiX 4
TR HV v I EREMIE] OFMERE YT
T2 EICRELTZ, —H T, K7+ A
7 7 2 — BT AR O 3O H iz
% lethal [ZOWTIE MFEREHFETH
5 EDORFENS TBFME) ORGELZEZET Z
Ll L7z, 72, 2006 FFhR £ T2 BN
B E & 38R L T V7= asphyxiating
thoracic dysplasia (2 DWW T, 2 B M
EWVWIBEDORESA A=V EBREL, 456
V3 TR A il 20 B RO | D FRGE 2 24
TIEDLZ &L, vB, IV HERF
Vo7 HEEBRETI2EEIH VLA TY
AEE B 21X diastrophic dysplasia (&
5B I E) <° metatropic dysplasia

@
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(BERMEE BERIE) (ZOW Tk, fasxto
FERALIZR UBRNENZ 054 ENLRGE
EEELRN LICLE,

LA B D T7 A e i D 78 L 72 FRER % )
RIZRT, CBRITHEA)

b

R

D. &%
ABRIOFFRIEZRIEL, WO T H AR
¥, AARERmARYS, AANERS
EDAN= ORI ND W6 TIT o 72,
T KD, BEENRIEOEEESFEL Y
RESHERTEbOD, HRHITIEHXZ1TH Z
EINTE T,

FThH, EREIEME - EIEL STV
FRAEOMFICEH L THa kit 21T, %
DR, TBFMERIERIE] 2 2T 7
Uy 7 FRIBHE ], T2 BVEN 05 E Rl
fiE ] A TR AR A M 28 S Al | I
L7z, ZhiFZhETICirbh TE EEE
DEORMFAEEDOHR TILTE LD TENRXS
ST PN REZEOR LT, e
BZ2e A N7 P REVWHDEEZ D,

..l

E. fim

2010 4FRUE F o0 R AR E BR o3 B8 o FnERIC
By 2maRimesmE Lic, ZOHF T, i
KEFEME - HAE L SN TWHREBOFR %
Bt Uiz, T OfE R, [EBIEMEE BI¥AUE |
2T 7+ vy s BERERE], TR
PR ZBE TG RE | A TR AN 42V i 26
FRE | TR LT,

.o fdt B A R
AN

G. WF7EFRE
1. fm ¥R
1) Taketomi S, Hiraoka H, Nakagawa T,

Miyamoto Y, Kuribayashi S, Fukuda A,
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Takeda H, Fukai A, Hirota ],
K,

Nakajima

Haga N, Nakamura K: Osteochondral

autograft for medial femoral condyle

chondral lesions in a patient with

epiphyseal dysplasia: long-—

J Orthop Sci 17: 507-511,

multiple
term result.
2012
2) Susami T, Mori Y, Tamura K, Ohkubo
K, Nagahara K, Takahashi N, Uchino N,
Uwatoko K, Haga N, Takato T: Facial
morphology and occlusion of a patient
with fibrodysplasia ossificans
progressiva (FOP): Follow-up from 8 to
21 years of age. Spec Care Dentist 32:
165-170, 2012
3) Jiao S, Zhang Y, Ma W, Haga N: FOP
in China and Japan: an overview from
Am J Med Genet

Part A 161A: 892-893, 2013

domestic literatures.

2. FERER

D WG+, ssAR®EPE, LEEZEGL, B
ZAr, BAFHM AT HUIE. 15K
B, FWEE, FEEZ: ARBYOEKR
B B R T AT IR A I R ME R AU
(FOP) & — 2 IR %5 115 [B] H A/ N R
LRI MES, 2012, 4.20-22, 1@ [

2) W —IE, RRSDHh, REEF, HE
B 2GS E IEE O 2 B4
KT HRA7 Y 2—% W7 IRE =i Nl

oy B kR B BH AN O VR Ak ks, 2B 85 [AIH
RIS F 4, 2012.5.17-20, FUE

3) HEEE: 2010 HEEFHEMRIEE L@
LC (FEE) .5 24 [ B R 28
R eI, 2012.12.1, f@A

4) N, Nakahara Y, Ogata N:

Ambulation and its Support in Patients

Haga

with Fibrodysplasia Ossificans

Progressiva. The 14th Congress of the
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International Society for Prosthetics
and Orthotics, 2013.2.4-7, Hyderabad
(India)
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FEIEE HRERKFE #HiE
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WFZes s AT ARNICE S ERE CIEMINT-TREERRVOBIRIC

HLTEDXLIIZZWET Ve —F L, TOROIILIEEHEZ ED L 52TV,
S FRIFEDOI I L TIREL, HIAEREEHIZHE DD T 20OV TIAHE
HEMNZET H2 VAT A E2EBETHIHLOTH D, BARMIZIEL) 42—

Ty PAHIC LD IBROBERMREELZW XET DO DIEFIRT > AT LD

T 4L |
o iR,
T ADOHEE, 5) BEEE~DIE R,

A BRREM

A ZE 0T H A RIS A TR S h
T RFRIRBREVWOIRIBICRH L TED LD
WZZMiaET 7u—F L, TO®%OMIRE
ZEDL STV, i FRiT LD KD
LTREL, FrAaEREHRIZHEOIT 20
DOWTRHI R HEEMN T T 2 AT A
EBETDLILOTHD,

2) EXa2UT A DOKRELZ Y= TTHERMS AT L ERBE L THEED
3) WMEDIEFIKBFOLEY LD, 4) KT L oBMEY R

6) —MOIE R IR 2 FFOF A~
OiFWRgt E VWolv AT MM ENTE 7 e — 52 BETLH L TH D,
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2T ADOREEIL, VAT L E LEER KT
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MERERE EFHEH,
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Fis I, AR

5H25H (&) #H1WBE/NEEZ (A

EmBEEMEES, KRAT—varay
77T R)
12318 (B) H2h/NEES (B

5 MR IRERMIER T +—F &, IEHHE
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2. BREES, AHIER, SIS, LEShA

THbabEs (FARENHESE
BR), Uk, A— LV TORIEE

- thanatophoric dysplasia — ZJ I
74U v 7 FREAMIE

* hypophosphatasia perinatal lethal
type — K7 4 A7 7 ¥ —BIEREEH
B-PERD LB Y

+ asphyxiating thoracic dysplasia
— (OFER A 42 P i 26 571 BRE

- 12010 4R Rfi 2R (8 [ R 53 B o Fn
RN BNTEDHRobwmLE LTHA
BRARFREICER (B 2), HIE
I FERORRO L THERETH L
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- TRERMm NFBHHRESE - MEEMDiE) %
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Genetic Skeletal Disorders: 2010

Revision”
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(&1 TEERHm ANFHHIREEE - MEEMEHLE ) (2R 28 RFUREREDUET

1. R 722 HEE O HIER
- UNANSEL, TR ZHIBR GERIRR =27 v A3 D72 OBAE TIHER & hZzun)
- TRIBKEREREAEDE] ], TRERERE], RERBEAEDE] 28R
(chondrodystrophy &9 FENHLE TIIMEH S L7272 ®)
- p236 MEVIREHBEAEUE] | & O AHIERT 5
(chondrodystrophy & 5 &N CTlZ72 2 &, achondroplasia & DOIRFEINERD HDH
)

2. MREO—EHELE
B R A2 IE] (E) osteogenesis imperfecta, dysosteogenesis, dystosis
(D) Osteopsathyrose, Osteogenesis imperfecta] — ["BEEAREHE (E)osteogenesis
imperfecta]

FF #&f ®2J2  (B)osteochondrodysplasia | — [ 4k § 5 JB Bl JE
(E) osteochondrodysplasia|
- lachondroplasia fR'EFEEAREE]] — [lachondroplasia #K'E HERALIE
- losteochondrodysplasia ‘H#CEEIEA ] — [osteochondrodysplasia ‘B#kE BIEEE |
- losteogenesis imperfecta B AEE]] — losteogenesis imperfecta FIEHAE

JiE |

3. Fl-72HFEDIEBMN
- [HREMERL ) (BN 2 HRE & & Ofifa

FIERAENE osteogenesis imperfecta

SyE T, R, 6 ERCRAE, R, BEihiER L AR T OB RMEATH
5. BREEEOHT TIIROBEOE N DOD—2>TH 5. BIIL LR LTI S RIE
T5. BRAM
VIRRIZ X B A TR SN2 K 5 RBYET NG, JFPEMIEC T 2 EBEME TS F
SERTHRERT. 2T T Ma T —F U8+ (COLIAL COLIA2 D 2 DOHFET D) O
PEE BRI K > TRIET 5. BIOFRRBEIE 112 X DY OERASMEER b FEET 5. JEREMmH
2B DFRNEFFHGIN LI UITRRO b v ot ) o7 EORMBE 22703, WER
ERLOFHRAELEOBIEFRFEORREOHZEL, WEOLLLN T MaF—F ik
BFEROMEREN A 7 OEERERMON TN D, EgEZE oM E LT, REFD
FITOFH MR, e OBERELE, HEGOBEMEEIEARRENEHETHD.
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BRI skeletal dysplasia, bone dysplasia

R BITEEOKE « 7 - b ORFE 2 E - THREDOKRH TH L. FIRAITEHK
, XHREDORRENEZED . RHMEORE T, BEL L BITREDOEITHARD LI
#E B AUIE osteochondrodysplasia &, 883, VUL, FHEZR EVB R OFRFE DELICTE
REFLH SRR A BB E dysostosis DS DI KBIE NS, FFOFE ZFIEEEBESE
(2010 4F) TIE, 40 ZL—T 456 REBLDEFEF 6N TN D, HRFEKREBITV LDV E DI
XLOTENTHLN, 2R E L TUITACOE Y ORARTHEILE . RIS RTER
fetal skeletal dysplasia i, HAERHZT TIERDPHF L TCWABRBERTHS. F
RIREBDORERO L L2 5D 5 LHEE SN, HAERZEOREENEHROG L 7> T
W5, RBIMEICIT dvarfism DFRE LT/INIE, (REES WS Z EIENBKR THlibh T& 72
W, RN G & 52 5 O CBUEIXE A S hig .

B
B T
Nil

HOEMEE B JE thanatophoric dysplasia

R VB2 B FIET 5 EIERL O RFIRR T 5. 4 FY O RERE_EIZ & 2 B E gl
K 24K 3 (FGFR3) #fn FOEBRNFIN TH 5. ZERIIHENET, FCGFR3 OREREAEENICIT
ML, EWEOERARESND. HAER GEELET) o 1/20,000~1/50, 000 f£fE T
ROBND. ERFHEITRE T (R ERiE & KERE) OFB BT, a0z X 5
JEMETE R & 0 BRI E KR Z, AR I T DML R 20 9. B REAE & iU 2
AR L, BEEITREER Ch L. HAEZO XTI G, KEREAVE (ZEEaRA
¥) LEEFOEFORN 1R L KRG OBHIID 72 BEEEN 7 0 — S—HERIZER L
e 2 BN RSN D . WERITBEEMBSENME L S TE 7R, IFEOMREROESIT LD
Z < ORBAMFFINRESNTEY, bITRBBEEE W) Z 2 IRTELRLI RS> TN 5.

B B EE achondroplasia

VU MR O AR BT, BT 1~2 HHAIC T ARBRE L &b, FREE A<
B TPHROBIFTH L. RE RSP, AIRERIOSEH, BRI OMM, HimiEPEHOREKR &
IR DRI L Vo TR 2 27 5, HAERORYRIIAN 22V EbdH
ARTZICIT LR LIERR S D2, £ 1 FUNICIREGREZ 0 & LI fHEAFT LA 5
D7D, BE MRS X 2 IEFFRA PR & U TR 22 LI O R ERfE, K& O
AR (BPD), =’RF(trident hand) 3dH 5. R CT 2T 2 2 LI X 0 Z2WAIPT
RTH D KB EROHIRB LN MR TE 5. R 4 FBY i LiCd 58
AERLIGTE IR 2 25K 3 (FGFR3) B FOERTH L. HHAMKEMOBIZIEE & 5703,
H) 8OMLHIEMET, HMOKE T DZEIRERNIT LA ETH D, WCE B AE O B R L0
T EH D 25%AE U DR EBEGEITEER CHABR RN LT 5 2 L%,

K7 x A7 7 Z—7TFJE hypophosphatasia
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FRRIER RN (B, TR, BhEdRk) 7o b Y 74 A7 7 X —F tissue nonspecific
alkaline phosphatase (TNSALP) OREREIR FiZ X 0 BAL RS D I % 7 WALEE Z k49K
BThDH. 1 FYAMER EI2H 2D INSALP BI5FERNRR TH 5. BIEERDOZL LH
Yt kB M, —IXF R EREN A R EROREIX S S FE T, EREEIC XY EELR,
FLIBAL N g AR EBRBAUC KB S5 . EcEEROFEEHR Xz E AL
D BT, MUERE & D2 BHITERT 2 IR & 725825, MR R RS CH
O, HARES LD PR E &7 LRSI T2 2 & b0, JHmC AN f1.o> i ALP
ETIARD TR Y. EPEIIRNIROCKIZ LR B AR NOFIESE 135 <, HARANZOAHRE T
WD R RN AR (1559delT) 12X D bDTH Y, MEMAILHE TR THREHES
EORBE G ENTIERW.
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GW HL HL-SD UL UL-SD RL RL-SD TIB TIB-SD FIB FIB-SD
16-0 18.5 1.8 16. 3 1.8 14.3 1.5 15.6 1.6 13.9 1.6
17-0 21.3 1.9 19.3 1.9 17.2 1.6 18.6 1.7 17.0 1.7
18-0 23.9 1.9 22.1 1.9 19.9 1.7 21.5 1.7 20.0 1.7
19-0 26.5 2.0 24.7 2.0 22.4 1.7 24.3 1.8 22.9 1.8
20-0 29.0 2.0 27.2 2.0 24.7 1.8 27.0 1.9 26.6 1.9
21-0 3.3 2.1 29.6 2.1 26.9 1.9 29.6 1.9 28.1 1.9
22-0 33.6 2.1 31.8 2.1 29.0 2.0 32.0 2.0 30.6 2.0
23-0 35.8 2.1 34.0 2.2 30.9 2.1 34.4 2.0 32.9 2.0
24-0 37.9 2.2 36.0 2.3 32.7 2.1 36. 7 2.1 35.1 2.1
25-0 39.9 2.2 37.9 2.3 34.4 2.2 38.9 2.2 37.3 2.2
26-0 41.8 2.3 39.7 2.4 35.9 2.3 40.9 2.2 39.3 2.2
27-0 43.6 2.3 41.4 2.4 37. 4 2.4 42.9 2.3 41.2 2.3
28-0 45.3 2.4 43.1 2.5 38.8 2.5 44. 8 2.4 43.0 2.4
29-0 47.0 2.4 44.6 2.5 40. 1 2.5 46. 7 2.4 44.8 2.4
30-0 48.6 2.5 46. 1 2.6 41. 4 2.6 48. 4 2.5 46.5 2.5
31-0 50.1 2.5 47.5 2.7 42.6 2.7 50.1 2.5 48.1 2.5
32-0 51.5 2.6 48.9 2.7 43.8 2.8 51.7 2.6 49.6 2.6
33-0 52.9 2.6 50. 3 2.8 44.9 2.8 53.2 2.7 b1.1 2.7
34-0 54.2 2.6 51.5 2.8 46.0 2.9 54.7 2.7 52.5 2.7
35-0 55.4 2.7 52.8 2.9 47.1 3.0 56.0 2.8 53.9 2.8
36-0 56.6 2.7 54.1 2.9 48. 2 3.1 57.4 2.8 55.2 2.8
37-0 57.7 2.8 55.3 3.0 49.3 3.2 58.6 2.9 56.5 2.9
38-0 58.8 2.8 56.5 3.0 50.5 3.2 59.8 3.0 57.7 3.0
39-0 59.8 2.9 57.7 3.1 51.6 3.3 61.0 3.0 59.0 3.0
40-0 60.7 2.9 58.9 3.2 52.8 3.4 62. 1 3.1 60.2 3.1
41-0 61.6 3.0 60. 2 3.2 54.1 3.5 63. 2 3.2 61.3 3.2
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Name of Disorder RER BT+ ONJ Gendia GeneTests ERNIV—I¥/LR—R HFRA—Z

1. FGFR3 group 1. FGFR3%' )L—7

Thanatophoric dysplasia type 1 (TD1) Bt EERAGE1E (TD1) FGFR3 (@) (@) A RE (AR ER)
Thanatophoric dysplasia type 2 (TD2) BB ERKE2E (TD2) FGFR3 @] @] AIBE (RSARER)
Slev‘ere achondroplasia with developmental delay and acanthosis SADDAN (EEHRBEM AR, RZEEH, BBRK FGFR3 0 0 TThE (RARER)
nigricans (SADDAN) fE)

Achondroplasia RE B AE FGFR3 (@) (@] AT 5 (RS FEEK)
Hypochondroplasia HEERRE FGFR3 (@) (@) ] BE (SRR
Hypochondroplasia-like dysplasia BB E 2 AE R TS RUE

2. Type 2 collagen Group and similar disorders 2. 2RI0S—HUT I —TEEMNERE

Achondrogenesis type 2 (ACG2; Langer—Saldino) B EHEE 2R (ACG2: Langer—Saldino®!) COL2A1 (@) O alBE (m*ﬁnx)
Platyspondylic dysplasia, Torrance type RIEHERMBIE, Torrance®! COL2A1 (@) A RE (AR ER)
Hypochondrogenesis RBERERE COL2A1 O O A &E (IGARER)
Spondyloepiphyseal dysplasia congenital (SEDC) SERME MBI E R BUE (SEDC) COL2A1 (@) (@) A RE (m*ﬁux
Spondyloepimetaphyseal dysplasia (SEMD) Strudwick type EHEIHBBIRERBIE (SEMD), Strudwick®! COL2A1 (@] Al BE (RRAEER)
Kniest dysplasia Kniest B Z 2 B AE COL2A1 O O A &E (F48 ;)4)
Spondyloperipheral dysplasia BEHEREERRE COL2A1 (@) ] BE (SRR
Mild SED with premature onset arthrosis BERMEAMEL M OREREH B IREME

SED with metatarsal shortening (formerly Czech dysplasia) T EBEHBEESITH B IREMBIE (BiCzechER K

Stickler syndrome type 1 SticklerfiE{Z&$13Y COL2A1 O O A RE (IGARER)
Stickler—like syndrome(s) SticklertRIE & 2E

3. Type 11 collagen Group 3. NBaS—45o5)L—7F

Stickler syndrome type 2 SticklerfiE{Z&$23Y COL11A1 O O A RE (GARER)
Marshall syndrome MarshallfiE 15 &% COL11A1 (@] (@] AIBE (AR EX)
Fibrochondrogenesis IR B R A COL11A1 (@) ] BE (RSAEER)
Otospondylomegaepiphyseal dysplasia (OSMED), recessive type EEHBEXBIHER A (OSMED), %TE)%{E&_J COL11A2 (@] (@] Al BE (RSAEER)
Otospondylomegaepiphyseal dysplasia (OSMED), dominant type EEHMBEXBIHEMMAE (OSMED), B EEE p——
(Weissenbacher-Zweymuller syndrome, Stickler syndrome type 3) (Weissenbacher-ZweymullerfE & B35 ) coLt11A2 o o RLAEEY)
4. Sulphation disorders group 4 WERIEEES LT

Achondrogenesis type 1B (ACG1B) BB EAE1BE (ACGIB) SLC26A2 (DTDST) O (@] ATRE (RSAREK)
Atelosteogenesis type 2 (AO2) BRETLE2E (A02) SLC26A2 (DTDST) @] O AT RE (AR ER)
Diastrophic dysplasia (DTD) 2 & R AUE (DTD) SLC26A2 (DTDST) o (@] ATRE (AR EK)
MED, autosomal recessive type (rMED; EDM4) MED, &A% 4 ExE! (\MED, EDM4) SLC26A2 (DTDST) (@] (@) A HE (AR ER)
SEMD, PAPSS2 type SEMD PAPSS2%! PAPPSS2

Chondrodysplasia with congenital joint dislocations, CHST3 type FERMEESREAEESEHE R, CHSTIR! (514 CHST3 o

(recessive Larsen syndrome) LarsenfiE {& &)

Ehlers—Danlos syndrome, CHST14 type (“musculo—skeletal variant”) Ehlers-DanlosfE{&#E, CHST14%! (“FHiBHRZER") CHST14 (@] (@) A RE (IGAEER)
5. Perlecan group 5. Perlecan’' )L—7

Dyssegmental dysplasia, Silverman—Handmaker type NEERE BRI, Siverman-Handmaker®! HSPG2 O O A RE (GARER)
Dyssegmental dysplasia, Rolland—Desbugquois type fv}ﬁﬁﬁ".ﬁ BERHIEE, Rolland-Desbuquois HSPG2 O O A &E (IGARER)
Schwartz—Jampel syndrome (myotonic chondrodystrophy) Schwartz-JampelJE{Z & (FiSA ——EBEFKBIE) HSPG2 O O A RE (GARER)
6. Aggrecan group 6. Aggrecan’ JL—

SED (Spondyloepiphyseal Dysplasia), Kimberley type SED, Kimberley %! ACAN Al &E (IGARER)
SEMD (Spondyloepimetaphyseal Dysplasia), Aggrecan type SEMD, AggrecanZ! ACAN A RE (GARER)
Familial osteochondritis dissecans RIEEBETIE BB ACAN Al BE (RAEER)
7. Filamin group and related disorders 7 FilaminZ' )L—JLBEERE

Frontometaphyseal dysplasia SHEEHIREMRE FLNA (@) (@) AT RE (IGAEER)
Osteodysplasty Melnick-Needles B B iEMelnick-NeedlesE! FLNA O O AT HE (SR ER)
Otopalatodigital syndrome type 1 (OPD1) B OEfEAEER 125 (OPD1) FLNA O (@) A RE (GARER)
Otopalatodigital syndrome type 2 (OPD2) B O EE2% (OPD2) FLNA (e} (e} ] BE (RAEER)
Terminal Osseous Dysplasia with Pigmentary Defects (TODPD) BREEFZHSKRInE MK EESE (TODPD) FLNA (@) AT HE (FSFEER)
Atelosteogenesis type 1 (AO1) BERETLEE (AOT) FLNB @] o AIBE (AR EX)
Atelosteogenesis type 3 (AO3) BRETLIEIE (AO3) FLNB (@) (@) AT RE (IGAEER)



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

Franck — ter Haar syndrome

Serpentine fibula — polycystic kidney syndrome

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-rib dysplasias (with or without polydactyly) Group
Chondroectodermal dysplasia (Ellis—van Creveld)
SRP type 1/3 (Saldino-Noonan/Verma—-Naumoff)
SRP type 1/3 (Saldino-Noonan/Verma—-Naumoff)
SRP type 1/3 (Saldino-Noonan/Verma—-Naumoff)
SRP type 2 (Majewski)

SRP 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 (EDM1)

Multiple epiphyseal dysplasia (MED) type 2 (EDM2)

Multiple epiphyseal dysplasia (MED) type 3 (EDM3)

Multiple epiphyseal dysplasia (MED) type 5 (EDM5)

Multiple epiphyseal dysplasia (MED) type 6 (EDM6)

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, SBDS)
Metaphyseal anadysplasia type 1

Metaphyseal anadysplasia type 2

Metaphyseal dysplasia, Spahr type

Metaphyseal Acroscyphodysplasia (various types)
Genochondromatosis (type 1/type 2)

Metaphyseal chondromatosis with D—2-hydroxyglutaric aciduria

12. Spondylometaphyseal dysplasias (SMD)
Odontochondrodysplasia (ODCD)

Spondylometaphyseal dysplasia, Sutcliffe/corner fracture type
SMD with severe genu valgum

LarsenfiE{& 3 (f214%)

B -FIRE-BREEMAE
EH-FIRE-BREEMRE
Franck — ter HaarfE{%EF
HEATHES - S BB AEIREE

TRPV4 group

ERUERELIE

EH BB HIRERN R, Maroteaux®! (414
MorquiofE & #%224)

HF B IHER RAEKozlowski B!

TEARE, BREREILEEE

BIREZE ORI RIS AE

9. I BERMRUE (BIREL /b T L—F
HENEZEMEERRKIE (Ellis-van Creveld)
SRP 1/3%! (Saldino-Noonan/Verma—Naumoff)
SRP 1/3%! (Saldino-Noonan/Verma-Naumoff)
SRP 1/3%! (Saldino—-Noonan/Verma—Naumoff)
SRP 2%! (Majewski)

SRP 4%! (Beemer)

O - BB - {EREIE B 42! (Mohr-Majewski)
ZEEHIZBERSRKAE (ATD; Jeune)
ZEMMEBERBIE (ATD; Jeune)

Z R EHIZBERKIE (ATD; Jeune)

9 ZRIREE B B 2R AUE (Barnes)

10. f;%’r’:t%ﬂﬁiﬁzrﬁrﬁﬁ;lﬁ%ﬁﬁk%#ﬁzrﬁﬁﬁ‘
JL—

BB B BUE (PSACH)

S HRMEIRERBAE (MED) 1% (EDM1)

LR FIHEMBE (MED) 2&! (EDM2)

ZRM FinER A (MED) 3% (EDM3)

LR FIHEMBAE (MED) 5% (EDM5)

S H M EIRER B (MED) 6% (EDM6)
LRMEIHREMBIE (MED), fhdE!

SticklerfE &3, $HEEE
REEFAZEHM AT EAE (Beukes)
/J\EEJ)E&EE#JE%{% ZRMEBIHEMMRIE (Lowry—
Wood

1. BB IR ERMAE

BHIRERHAE, SchmidE (MCS)

RE - E2EMRUE (CHH; BE#IRERARIE,
McKusick#!)

ERIMER KA, JansenE!

EikenZ % BLfiE

ERE, BHMEIFRERRDE S BRI RI BUE
(Shwachman-Bodian—DiamondfE {&2¥, SBDS)
EEEEHIREMREIR

B84 B8 im R R 2R

B8 IHERRAE, Spahrf!
ERIRCIHMIKER BE (B2 DR
BRI A A (12/28))

D-2-7KBRIL Y LA — L BEFRIEZ 15 B 8 imER B lEAiE

12. i B 8 in R R AUE (SMD)

ISP ERE S BT £ 4E (ODCD)
HHBRIHERRAE, Sutcliffe/corner fracture®!
BENRBEEHESSMD
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R FHEAS RO T4 Z#5SMD

SMD with retinal degeneration, axial type WIREMZEFSSMD, FHR Al BE (RSAEER)
Spondyloenchondrodysplasia (SPENCD) B HBNERIE (SPENCD) ACP5 a] BE (RSAEER)
Dysspondyloenchondromatosis BEEEHRENIEE

Cheiro—spondyloenchondromatosis F-HHEENEE

13. Spondylo—epi—(meta)-physeal dysplasias (SE(M)D) BB (- BEIR) £ RUE (SE(M)D)

Dyggve—Melchior-Clausen dysplasia (DMC) Dyggve—Melchior—Clausen® 2% B fE(DMC) DYM O

Immuno-osseous dysplasia (Schimke), (Schimke Immunoosseous Dysplas & 24 & B FHIE (Schimke) SMARCALI1 O (prenatalZilL)

SED Wolcott—Rallison type (Multiple Epiphyseal Dysplasia with Early-Ons SED Wolcott—Rallison#! EIF2AK3 O (@)

SEMD Matrilin type SEMD MatrilinZ? MATN3 (@)

SEMD short limb — abnormal calcification type SEMD%ER: - 2&E A RILE DDR2 O

SED tarda, X-linked (SED-XL) XIE 5 4 2 F& 4 SED (SED-XL) TRAPPG2 (@] @)

Spondylo—Megaepiphyseal-Metaphyseal Dysplasia (SMMD) EH - EXBE - B8 IHERRAE (SMMD) NKX3-2

Spondylodysplastic Ehlers—Danlos syndrome & RN A Ehlers-DanlosfE{& SLC39A13 A &E (IGARER)
SPONASTRIME dysplasia SPONASTRIME& £/ B fiE

SEMD with joint laxity (SEMD-JL) leptodactylic or Hall type B &t #E % £ 5SEMD (SEMD-JL) leptodactylic®! /Hall A &E (IGARER)
SEMD with joint laxity (SEMD-JL) Beighton type B Efisth #5% 4 5SEMD (SEMD-JL) Beighton®!

Platyspondyly (brachyolmia) with amelogenesis imperfecta IFAINEREALEHESRFEHIE EARBIE)

Late onset SED, autosomal recessive type BHMESED, BEABAKRSEEEE

Brachyolmia, Hobaek / Toledo types 43 {KEPIE, Hobaek®! / Toledo®!

14. Severe spondylodysplastic dysplasias 14. EEEMERMRE

Achondrogenesis type 1A (ACG1A) HEEFKEEIAZ (ACGIA) TRIP11 O A RE (GAEER)
Schneckenbecken dysplasia MR EREMRE SLC35D1 a] BE (RAEER)
Spondylometaphyseal dysplasia, Sedaghatian type EHBBRIGERBIE, Sedaghatian®! SBDS A RE (GARER)
Severe spondylometaphyseal dysplasia (SMD Sedaghatian—like) EEESHERIHEM M (SMD SedaghatianZ!$E{Ll) SBDS GEECR B
Opsismodysplasia AEMEIE B R RUE

15. Acromelic dysplasia 15. R iR 2R BUE

Trichorhinophalangeal dysplasia types 1/3 ERSIRERMAAEIR/3E TRPS1 o O AT HE (FSHEER)
Trichorhinophalangeal dysplasia type 2 (Langer-Giedion) EEZ2IRHERRIE2E (Langer-Giedion) TRPS1, EXT1 O A RE (GARER)
Acrocapitofemoral dysplasia Sein KRR B SRR RE IHH ©)

Cranioectodermal dysplasia (Levin—Sensenbrenner) type 1 BEESIFER R AUE (Levin—Sensenbrenner) 13!

Cranioectodermal dysplasia (Levin—Sensenbrenner) type 2 BAENEEERMAE (Levin—Sensenbrenner) 28!

Geleophysic dysplasia ERERBEMRE ADAMTSL2 O

Geleophysic dysplasia, other types ERERBEMRRE, thaf!

Acromicric dysplasia et iE Bk B BUE

Acrodysostosis SRR EAE

Angel-shaped phalango—epiphyseal dysplasia (ASPED) RIERIEETE B i E R BUAE (ASPED)

Saldino—Mainzer dysplasia Saldino-Mainzer& £ BUE

16. Acromesomelic dysplasias 16. 3= {3 B RS A = S ARIE

Acromesomelic dysplasia type Maroteaux (AMDM) &=L PR R 2 RIE Maroteaux®! (AMDM) NPR2 O (@)

Grebe dysplasia Grebe BEMIE GDF5 (@) al BE (AR
Fibular hypoplasia and complex brachydactyly (Du Pan) BEEERZ R M XS TESE (Du Pan) GDF5 (@) (@) A RE (GAEER)
Acromesomelic dysplasia with genital anomalies HEREEZEIFRMPREIRENBE BMPR1B

Acromesomelic dysplasia, Osebold—Remondini type &=L PR ER R 2 RIE, Osebold-Remondini&!

17. Mesomelic and rhizo-mesomelic dysplasias 17. o B - 3 82 ik o Pl sk R b2 R iE

Dyschondrosteosis (Leri-Weill) BB EE (Leri-Weill) SHOX, SHOXY @) @) ZELFEERE AIBE (RSARER)
Langer type (homozygous dyschondrosteosis) Langer®! (REZRAEHNEBIE) SHOX, SHOXY O O A RE (GARER)
Omodysplasia BEEMBIE GPC6 ©)

Robinow syndrome, recessive type RobinowJE{%Ef, L BEEE ROR2 (@) (@) A RE (GAEER)
Robinow syndrome, dominant type RobinowJE & #, B EER

Mesomelic dysplasia, Korean type R R/ BUE, KoreanBd

Mesomelic dysplasia, Kantaputra type ] i B AE, Kantaputra®!

Mesomelic dysplasia, Nievergelt type o 1 B R S BRUE, NievergeltBY

Mesomelic dysplasia, Kozlowski—Reardon type i ik B 2 B SE, Kozlowski—Reardon!



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
Kyphomelic dysplasia, several forms

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)

Microcephalic osteodysplastic dysplasia, Saul-Wilson type
IMAGE syndrome (Intrauterine Growth Retardation, Metaphyseal
Dysplasia, Adrenal Hypoplasia, and Genital Anomalies)
Osteocraniostenosis

Hallermann—Streiff syndrome

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

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

22. Neonatal osteosclerotic dysplasias

Blomstrand dysplasia

Desmosterolosis

Caffey disease (including infantile and attenuated forms)
Caffey disease (severe variants with prenatal onset)
Raine dysplasia (lethal and non-lethal forms)

23. Increased bone density group (without modification of
bone shape)

Osteopetrosis, severe neonatal or infantile forms (OPTB1)
Osteopetrosis, severe neonatal or infantile forms (OPTB4)
Osteopetrosis, infantile form, with nervous system involvement
(OPTB5)

SIHE A EEFO PRI ERBAE (Verloes—David-
Pfeiffer type)

R E R BUIE, Savarirayan®! (ZAMEE - S8
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18. il & R RUIE

JE B i A BlUE (CD)
Stiive-Wiedemann& £/ B E
BEREMRE &%

19. S BERMRAEY L —7
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NEREEMAIE RIS AE, Saul-WilsonZ!
IMAGESEIR# (FEMNRRRTEL, BHMEWMR,
BIBERA, HRER

BEEEREIE

Hallermann—StreifffiE {Z &
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Osteopetrosis, intermediate form, osteoclast-poor (OPTB2)
Osteopetrosis, infantile form, osteoclast-poor with immunoglobulin
deficiency (OPTB7)

Osteopetrosis, intermediate form (OPTB6)

Osteopetrosis, intermediate form (OPTA2)

Osteopetrosis with renal tubular acidosis (OPTB3)

Osteopetrosis, late-onset form type 1 (OPTA1)

Osteopetrosis, late—onset form type 2 (OPTA2)

Osteopetrosis with ectodermal dysplasia and immune defect
(OLEDAID)

Osteopetrosis, moderate form with defective leucocyte adhesion (LAD3)

Osteopetrosis, moderate form with defective leucocyte adhesion
Pyknodysostosis

Osteopoikilosis

Melorheostosis with osteopoikilosis

Osteopathia striata with cranial sclerosis (OSCS)
Melorheostosis

Dysosteosclerosis

Osteomesopyknosis

Osteopetrosis with infantile neuroaxonal dysplasia

24. Increased bone density group with metaphyseal and/or
diaphyseal involvement

Craniometaphyseal dysplasia, autosomal dominant type
Diaphyseal dysplasia Camurati—-Engelmann

Hematodiaphyseal dysplasia Ghosal

Hypertrophic Osteoarthropathy

Pachydermoperiostosis (Hypertrophic osteoarthropathy, primary,
autosomal dominant)

Oculodentoosseous dysplasia (ODOD) mild type
Oculodentoosseous dysplasia (ODOD) severe type

Osteoectasia with hyperphosphatasia (Juvenile Paget disease)

Sclerosteosis

Endosteal hyperostosis, van Buchem type
Trichodentoosseous dysplasia

Craniometaphyseal dysplasia, autosomal recessive type
Diaphyseal medullary stenosis with bone malignancy
Craniodiaphyseal dysplasia

Craniometadiaphyseal dysplasia, Wormian bone type
Endosteal sclerosis with cerebellar hypoplasia
Metaphyseal dysplasia, Braun—Tinschert type

Pyle disease

25. Osteogenesis Imperfecta and decreased bone density
group

Osteogenesis imperfecta, non—deforming form (Ol type 1)
Osteogenesis imperfecta, perinatal lethal form (OI 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 (OI 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)
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Spondylo-ocular dysplasia

Osteopenia with radiolucent lesions of the mandible
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

26. Defective 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

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 II (I-cell disease), alpha/beta type

Mucolipidosis IIl (Pseudo—Hurler polydystrophy), alpha/beta type
Mucolipidosis Il (Pseudo—Hurler polydystrophy), gamma type

28. Osteolysis Group

Familial expansile osteolysis

Mandibuloacral dysplasia type A

Mandibuloacral dysplasia type B

Progeria, Hutchinson—Gilford type

Torg-Winchester syndrome

Hajdu—Cheney syndrome

Multicentric carpal-tarsal osteolysis with and without nephropathy
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Lipomembraneous osteodystrophy with leukoencephalopathy

BEBEZHESEMEERC A0 (BEREHS

.  ost Izt TREM2BEF o
(presenile dementia with bone cysts; Nasu-Hakola) ¥ ZAFELIE; Nasu—Hakola)
Lipomembraneous osteodystrophy with leukoencephalopathy BEMEFESIEMEER AN D (BEREHES TYROBPEEF o
(presenile dementia with bone cysts; Nasu—Hakola) WEHAZEEE; Nasu-Hakola) B’z
29. Disorganized development of skeletal components group 20. BN DRERETIL—T
Multiple cartilaginous exostoses 1 SR METHBENBEEI1R EXT1 @]
Multiple cartilaginous exostoses 2 ZRMEWE N BEE2R EXT2 O
Multiple cartilaginous exostoses 3 LR MBS B IEEIR
Cherubism FIVE LSE SH3BP2 (@] (@]
Fibrous dysplasia, polyostotic form UMM EEREMRE 28% GNAS (@) ] BE (RSFEER)
Progressive osseous heteroplasia ETHEEEERRE GNAS O A RE (GAEER)
Gnathodiaphyseal dysplasia THEEBEMRE ANO5
Metachondromatosis AZAROIR—T R PTPN11 (@) Al g (RSAEER)
Osteoglophonic dysplasia BEREERRE
Fibrodysplasia ossificans progressiva (FOP) EITHE B R ERBUE (FOP) ACVR1 O O A RE (GARER)
Carpotarsal osteochondromatosis FRERBHBIELE
Cherubism with gingival fibromatosis (Ramon syndrome) W ARMEEZ 57 )LE LASE (RamonfE R EE)
Dysplasia epiphysealis hemimelica (Trevor) RSB IRERRAE (Trevor)
Enchondromatosis (Ollier) NEEFEAE (Ollier) IDH1, IDH2
Enchondromatosis with hemangiomata (Maffucci) mEEZEFESHNEKBIEE (Maffucci)
30. Overgrowth syndromes with skeletal involvement 30. BHRELZESU AR RAERE
Weaver syndrome WeaverfiE {&Ef NSD1 O A RE (GARER)
Sotos syndrome SotosfE{FEEE NSD1 O O =& ER A &E (IGARER)
Marshall-Smith syndrome Marshall-SmithfE & &
Proteus syndrome ProteusfE{& & PTEN O (@)
Marfan syndrome MarfanfE{& & FBN1 (@) (@) A RE (IGAEER)
Congenital contractural arachnodactyly FREHEECHIEE FBN2 (@] A RE (IGAEER)
Loeys-Dietz syndrome types 1A and 2A Loeys-DietzfE{&EE 1A% /2AFY TGFBR1 O (@) A RE (AR ER)
Loeys—Dietz syndrome types 1B and 2B Loeys-DietzfE{&EE 1BE!/2BH! TGFBR2 O O Al &E (IGARER)
Overgrowth syndrome with 2937 translocations 203 78R EZ 5B A RAEIREF
31. Genetic inflammatory/rheumatoid-like osteoarthropathies iﬁﬁﬂ‘]ggﬁ")ﬁ%ﬂ‘%%ﬁﬂﬁgﬁrﬁ £t
Progressive pseudorheumatoid dysplasia (PPRD; SED with progressive  #EfTIHEfAM )T FH B EMRIE (PPRD; E1TER PO a—
arthropathy) B 5 SED) WISPS © © FIHE (AR
Chronic infantile neurologic cutaneous articular syndrome SEE e & BE =)
Eﬁl(l)\lﬁ"g))/ neonatal onset multisystem inflammatory disease ;Eg%%z%g;g%ﬂgﬁg%ﬁ (CINCA)/Fi £ R NLRP3
Sterile multifocal osteomyelitis, periostitis, and pustulosis EFMESRETHE, BEX BAE
(CINCA/NOMID-like) (CINCA/NOMOID#%)
Chronic recurrent multifocal osteomyelitis with congenital SEREEREEMHEMFFSIEEFEERES RN
dyserythropoietic anemia (CRMO with CDA; Majeed syndrome) B2 (CDAZ{£SCRMO; MajeedfEIZEE)
Hyperostosis/hyperphosphatemia syndrome ’E‘ﬁﬁ%ﬂfﬁ/gu‘/ﬁm’iﬁdﬂ%ﬁ
Infantile systemic hyalinosis/Juvenile hyaline fibromatosis (ISH/JHF) Zgﬁ/%}ﬁ)ﬁ'Et7')/£¢’£/z’5$'f?&t7'} R IE ANTXR2
3:%:22(1@0?;3;@ dysplasia and isolated cranial ossification 3 B EERMRELSLUEEE LR L —T
Cleidocranial dysplasia HEEERBAE RUNX2 (@) (@) ] BE (SRR
CDAGS syndrome (craniosynostosis, delayed fontanel closure, CDAGS{E(%% (FEEBESE, RMFAHEL, 2E18
parietal foramina, imperforate anus, genital anomalies, skin eruption) T, SHAL, EBREE, %P)
Yunis—Varon dysplasia Yunis—Varon® 2 R IE
Parietal foramina (isolated) SETEFL (BmE) ALX4 @] @]
Parietal foramina (isolated) BETETL (BE) MSX2 O O
33. Craniosynostosis syndromes 33. BBEERAEIRR
Pfeiffer syndrome (FGFR1-related) PfeifferiE{& &% (FGFR1BE:&E) FGFR1 (@) (@)
Pfeiffer syndrome (FGFR2-related) PfeifferfiE{& 8 (FGFR2H:E) FGFR2 (@) @] AIRE (RSARER)
Apert syndrome ApertfE{%Ef FGFR2 O O A RE (iGAEER)



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 I (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 A1
Brachydactyly type A1
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
Catel-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)

migREBEY

fEiEIEB2EY

fEi5MEB2EY

FEfEAECEY

fmigfEDEY

fEIEAEER

EIEREER!

TEIRAE - FE R B IR
REREEERT REMEE FEEREZHEISI+R
I7E—EE

SEIEIE - & MEFEI%EE (Bilginturan)

| ITEZ 5535 4E (Cooks syndrome)
NEE-BR-15- BB -+ EIRAEIR R (Feingold
syndrome)

F-B-MERAEIRE

T ERBREFES5EEIE (Liebenberg syndrome)
KeutelfE{ZEE

AlbrightiB R & REESE (AHO)
Rubinstein-TaybifiE {& 2§
Rubinstein-TaybifiE {& £
Catel-ManzkefE{%E$

$2$E4E, Temtamy®!

YEREEAE /SR 4R E

ChristianZ! 52§54

Coffin-SirisfE{&EE

MononenZ! 55 {5 fE

Poland &

38. MERIER R/ R& T IW—T
REIEERS

De LangefiE 1% &

Fanconi& Il

Fanconi& Il

Fanconi& Il

I/MRE D - 1B RIBSE (TAR)
P AR L Eﬂﬁi‘ﬁ:')ﬁﬂ/]\*ﬁﬂ']‘
Holt—-OramJE & E¥

OkihirofiE{&E¥ (Duane—1&2 B 5IEE

CousinfE{& &

RobertsfiE &£

EERIBEHSRF-WEMERE (SHFLD1)

REBREBZHOINF -WEWMEREE (SHFLD2)
EREEZHEOIRF-NUEREREE (SHFLD3)

ﬂ%%#ﬂifm‘

& iRE - £ S HEE - B =158 E

RF BIE

48 70

Equek

IRERFE - SN EER K- OE O Z=HEEE (AEC)
Rig-NEEER R - OZEIERE (EECI)
RIG-SMEFERM - O S REER 18 (EECT)
Rig-NEERRBA-FPW S ZAOT 1 (EEM)

Pupk - SLEAEIREE (ADULTEEIRBEZST)

ROR2
ROR2& JEESH
NOG

GDF5
HOXD13
PTHLH
HOXD13

2q37

MYCN
HOXA13

MGP
GNAS
CREBBP
EP300

CHSY1

TBX3

NIPBL, SMC1A

BRCA2

FANCA, FANCC, PALB2,
BRCA2, FANCN

BRIP1, FANCA, FANCB,

FANCC, FANCD2, FANCE,

FANGCF, FANCG, FANCI,
FANCL, FANCM, PALB2
1g21.1

SALL4
SALL4
TBX15
ESCO2

XEHE
WNT3EIEF
TP63

TP63

TP63
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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 (II-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

BmBRF-REMERE, 45 (SHFM4)
BMBRF -WEWEREE, 1& (SHFM1)
BmMBRF-REBEESR 28 (SHFM2)
BMBRF -NEMEREE, 3% (SHFM3)
BMBRNF -NERMERE 53 (SHFMS)
Al-Awadi Raas—RothschildsisiP i - B 881K /8 5
FuhrmannfE & &

RAPADILINOYE{& B
Adams—-OliverfE & &
KEREER B - R E BRI IR

KERE BB - REAEIRE
HanhartfiE{Z 8 (FER AL - 51 RZRR)
BHRE-HmEEMBIE (Kosenow)

39. Bi5-Si5-BE=REEI LT
BRI L IEAE1E (PPD1)

AT S IEE1E (PPD1)

AT 2 I5AE2R! (PPD2)/ 5 =$5EHE (TPT)
AT 2 $EAE3E (PPD3)

BHRTE B IEAE4E (PPD4)
GreigBE S A IRIEIREE

Pallister-HallfE{& B

A& %EIE (fibulin 1BEHESR)

ELIBE

Townes—BrocksfE &R (B - B - AL -1 BAEIRED)
R E-th-18AEIREE (LADD)
R-E -t 185E1% 3 (LADD)

R E -t 1EAEIRE# (LADD)

Se i A RAE IR B

Seifh - BOREIRBE

Seifi- B9, HEARMRIE (FAEIRE)

B8 L 350E (Laurin-Sandrow syndrome)
B8 % 350E (Laurin—Sandrow syndrome)

Cenani-Lenz& {8

Cenani-Lenz#$ & 18 4E

REWE, BERBEEE HIE BRIBAEIR
Syndactyly, Malik—Percin type

STARJEIZEF (S RLAE, ERAFRREE, AIFY, BER)
BIREIE (I-1VIR)

AIEER (V-ViE)

ARE4R! (1-VHR) Haas®!

BIEESE (RFE-HEBEAZHISRE
BEEREEAEEZHIEEE (Philadelphial)
INBBSE LRE M EBHE OB IR (FilippifiEIRE)
MeckelfE {&E18Y

MeckelfiE {& & 25!

MeckeldE {&E¥ 38!

MeckelfiE {&BF 45!

MeckelfE {&E¥58!
MeckelfE{ZE£6 %!

40. EETRR T L - BEAET IL—T
SRMBRAERE IR
SRUEBESIER2E

TP63

WNT7A
RECQL4

SHHEIEF
SHHEFEEH
LMBR1

GLI3

GLI3

GLI3

FBLN1
HOXD13
SALL1
FGFR2;ERF
FGFR3EZF
FGFR10:&{5F
GLI3

SHHiEEF

SHHEFEEH
LRP4

FAM58A

GJAT
LMBR1
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MKS1

TMEM67
CEP290
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GDF5
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Multiple synostoses syndrome type 3 LR M BESEIFEIE FGF9

Proximal symphalangism type 1 ERfEETRE A 1R NOG, GDF5 ONoGg) O O (prenatal®zL) Al #E(GDF5) (4B 3
Proximal symphalangism type 2 SERLIRETE S 2R NOG, GDF5 O(NoG) O O (prenatal’iL) A] BE(GDF5) (Fi> AE &%

Radio—ulnar synostosis with amegakaryocytic thrombocytopenia B MBRE /MR D EESIBERBEAE HOXA11



®2 SHRGEBERESEE(2010) FIIR (Warmans & YBIH . &%)

IN—7/ =EE(RX)
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)

IN—7F / &E % FR)

1. FGFR3 R ERWMRIES V—F
AFETA) I BEMBIEIE (TD1)
AFTA) I BEMBIE?E (TD2)
EREREREBE - FEEF RERKE
(SADDAN)

BB R RE
BEERRE
BB B K- #ESEIRE (CATSHL)

BEE R RERE R RIE

EEHRR

AD
AD
AD

AD
AD
AD

AD, SP

DI —T39DFGFRIBGED F HH F 7 T LADDIEIREF 1., 0 /L —T33DFGFRIZFELEHET 5B E B SEIRHELSIE

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)
JJL—T 20 SticklerfENRFE 1 S E.

4. Sulphation disorders group
Achondrogenesis type 1B (ACG1B)

Atelosteogenesis type 2 (AO2)

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

SEMD, PAPSS2 type

2. 285U N—TELVEMKS
MEHEAEEME2E! (ACG2: Langer-Saldino®!)
RFEHERERREE, Torrance®!

REERERE
FRMEEHBIHERBIE (SEDC)
E BB HImERBIE (SEMD) StrudwickE!

Kniest & R/ BUE

BHREER A
BREMEEELHOBRAEEH BIREMBAE
PREBEREHSIEHBIRERIE LETD
CzechE M AUE)

SticklerfE{ZEF12Y

Stickler¥kEIR B

3. NS5 N—F
SticklerfE{& & 25!
MarshallfE {& &
RAMEERERAELE
EHHEXEmERARIE (OSMED), LR

HEEHBEXBRENBAE (OSMED), E1%E

(Weissenbacher-ZweymiillerfE 1% &, SticklerfiE 1% &

3%)

4. RBMEERT V-
WEEHKEAE1BE (ACGIB)

BREFLAEE (A02)

IRt BRI RUE (DTD)
SRMUEBHEMRE BRERSHER (MED;
EDM4)

BH BB HIRERRE PAPSS2E!

AD
AD
AD
AD

AD
AD

AD

AD

AD
AD
AR
AR

AD

AR

AR

AR
AR

AR

MIME &

187600
187601
187600%%
"

100800
146000
187600

200610
151210
200610
183900
184250

156550
271700

609162

108300

604841
154780
228520
215150

215150

600972
256050

222600
226900

603005

BEFE

4p16.3
4p16.3
4p16.3

4p16.3
4p16.3
4p16.3

12q13.1
12q13.1
12q13.1
12q13.1
12q13.1

12q13.1
12q13.1
12q13.1
12q13.1

12q13.1

1p21
1p21
1p21
6p21.3

6p21.3

5032-33
5032-33

5032-33
5032-33

10q23-G24

BEF

FGFR3
FGFR3
FGFR3

FGFR3
FGFR3
FGFR3

COL2A1
COL2A1
COL2A1
COL2A1
COL2A1

COL2A1
COL2A1
COL2A1
COL2A1

COL2A1

COL11A1
COL11A1
COL11A1
COL11A2

COL11A2

DTDST
DTDST

DTDST
DTDST

PAPSS2

a1y

FGFR3
FGFR3
FGFR3

FGFR3
FGFR3
FGFR3

Type 2 collagen
Type 2 collagen
Type 2 collagen
Type 2 collagen
Type 2 collagen

Type 2 collagen
Type 2 collagen
Type 2 collagen
Type 2 collagen

Type 2 collagen

Type 11 collagen alpha-1 chain
Type 11 collagen alpha-1 chain
Type 11 collagen alpha-1 chain
Type 11 collagen alpha-2 chain

Type 11 collagen alpha-2 chain

SLC26A2 sulfate transporter
SLC26A2 sulfate transporter

SLC26A2 sulfate transporter
SLC26A2 sulfate transporter

PAPS-Synthetase 2
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EEEHERBRIE(VIL—T14)38R
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TN—7/ &=BA (R0
Chondrodysplasia with congenital joint
dislocations, CHST3 type (recessive Larsen
Ehlers-Danlos syndrome, CHST14 type
(“musculo-skeletal variant”)

IN—TTELVTN—T20D BRIEHEEH S DEELSIE.

JN—7 / &BE R

SR MEBAEIR IS S E B ARE, CHST3E!
(%5t LarsenfEIREE)

Ehlers-DanlosfiE{&EE, CHST14%! (“fiE4&E")

5. Perlecan’/ JL—
HETREEREMBIE, Silverman-HandmakerE!
HDEIRE B EMBIE, Rolland-DesbuquoisE!

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

Schwartz-Jampel syndrome (myotonic
chondrodystrophy) 4iE)

=3

. Aggrecan’/ JL—7
BB IRE N E, Kimberley®!
BB E S IREMBIE, Agerecan!
RIEMEREMTIE BT &

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

~

. Filamin/ )L —7 £ BIE 8
BIBE B Eim R M AUE
BB iEMelnick-NeedlesE!
BEOERERF1E (OPD1)
B OERER2E (OPD2)
BREBZHSIKRNEEMAAE (TODPD)

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) BHREFLIEIE (A0

BRETEIEIL (A03)
LarsenfE (R 5 (M%)
Fit-FRE - BREEMRE

Atelosteogenesis type 3 (AO3)
Larsen syndrome (dominant)
Spondylo-carpal-tarsal dysplasia
Spondylo-carpal-tarsal dysplasia Bt -FIRE - BREEMBE
Franck - ter Haar syndrome Franck — ter HaarfE {% &%
Serpentine fibula - polycystic kidney syndrome eITHEE - 2 WA BERE
TIN—TAD 1T L arsenfENREFE DI —T20D £ B EIDFELSIE.

8. TRPV4Y L—7F
ERMEBEMBIE

8. TRPV4 group
Metatropic dysplasia

B FIHERIHERRIE, Maroteaux®! (&1
MorquiofE & 2§ 254)
EtBHIHRER KA, KozlowskiE!

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

Brachyolmia, autosomal dominant type EARRE, BEBAELER

Familial digital arthropathy with brachydactyly EIEEHSRIEMEIERIEAE

9. Short-ribs dysplasias (with or without

polydactyly) group

Chondroectodermal dysplasia (Ellis-van Creveld) BENEEMERRBIE (Ellis-van Creveld)

52N B S1RAEIREE (SRPS) 1/3%! (Saldino-

Noonan/Verma—Naumoff)

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

Schwartz-JampelJE{&E (FiSAF=——RBERXE

%EM%E%&E(&EE’E#W##?UL\) J—
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AR
AR
AR

AD
AR
AD

XLD
XLD
XLD
XLD
XLD

AD

AD
AD
AR
AR
AR
AD?

AD
AD
AD
AD

AD

AR
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MIMEE
608637

601776

224410
224400
255800

608361
612813
165800

305620
309350
311300
304120
300244

108720

108721
150250
272460
272460
249420
600330

156530
184095
184252
113500

606835

225500

263510

RIGFE
10g22.1

15q14

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

15026
15026
15026

Xq28
Xq28
Xq28
Xq28
Xq28

3p14.3

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

535.1

12q24.1
12q24.1
12q24.1
12q24.1

12q24.1

4p16
4p16
11q22.3

BizF
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

2y

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
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TN—7/ &=BA (R0
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)

JN—7 / B4 FIR)
B SIRAEIREE 1/3% (Saldino-

Noonan/Verma—-Naumoff)

EINE SIREEIREF 1/3% (Saldino-
Noonan/Verma—-Naumoff)

B ZIRIEIRRE 22! (Majewski)
B ZIRAEIREE 42! (Beemer)

O - BB - R IEIEE4E (Mohr-Majewski)

FEIR R 2 MERZRE RS AUAE (ATD; Jeune)
FEIR R 2 MERZRE RS AUAE (ATD; Jeune)

FEIR T £ MERIZRE RS BUE (ATD; Jeune)
MIZRIEE B A R A RIE (Barnes)

14 BEREEXERBMS 1V I—HL VI -E - FRERFESE.

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)

BLEERAES N—T (T I—15) DASPEDL IR, BBEILIES (/L —T4) D EF M EIEHAAE, HREMEHEE (PMED,

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)

13. %ﬁ&%iﬁiﬂéﬁtﬁﬁ&d{a&u%mﬂzﬁtﬁd
) —"
At BB BRI AUE (PSACH)
L RMBIRERMRIE (MED) 12 (EDM1)
L RMBIRERMRIE (MED) 28 (EDM2)
ZRMBIHEMBIE (MED) 35! (EDM3)
LHRMBIHMERRIE (MED) 5% (EDM5)
LHRMBIHMERRIE (MED) 65 (EDM6)
S RMBIREMRIE (MED), hDE

SticklerfE& A, MR

RIEHEAEWRHTLIE (Beukes)
INERSESRIRE S Z R BIRERARIE (Lowry—
Wood)

1. RSB RM RE
BEHIREMMIE, Schmid®! (MCS)
BE- EREMRE (CHH, B8 IREMAE,
McKusick®!)
BRIRERRIE JansenE!

Eiken 2 BUE

ERE, BHFRERRDEESERIRERIE
(Shwachman-Bodian-Diamond{iE {&#¥, SBDS)
EEHBHImERBIEIR

EE MBI ERM 2R

B IRERRAE, SpahrE!
BHImAMTRERRIE B2 OR)
BEIEEREEE (13/28)
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12. FH R E3ER M A (SMD)

RIGHR
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AR
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AR
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MIMEE
263510

263510

263520
269860
258860

208500
208500

208500
187760

177170
132400
600204
600969
607078
120210

120210
142669
226960

EDMA4), AggrecanZ JL—27 (0)L—76) DR ILBEETIE &

156500
250250

156400
600002

260400

309645

250400
250215
137360

271550%%
i

RIGFE
3025.33

3025.33

11922.3

19p12-13.1
19p13.1
1p32.2-33
20913.3
2p23-24
6013

6013
4935

6021-22.3
9p13

3p22-21.1
3p22-21.1

7911

11q22.2

20q13.12

BizF
IFT80

IFT80

DYNC2H1

COMP
COMP
COL9A2
COL9A3
MATN3
COL9A1

COL9A1

COL10AL
RMRP

PTHR1
PTHR1

SBDS

MMP13

MMP9

auy IR
Intraflagellar transport 80 (homolog
of)

DYNG2H1, IFT80OD EL 5 & IEEH

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

DYNC2H1, IFT80MD EL &4 IEEH

COMP

COMP

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

Collagen 9 alpha-1 chain

LDHDD % 4B i B BIERRAE B (S B AN
DEEFIZ 3E1§iﬁ
Collagen 9 alpha-1 chain
BHEEHE.
Collagen 10 alpha-1 chain
RNA component of RNAse H AREIGIEEREEZET

PTH/PTHrP receptor 1 ;’E'Mtzﬁ—B|omstrand%§ﬁaﬁkﬁ<’J’)|,—

J22):%

PTH/PTHrP receptor 1 %MIE Blomstrand & £ BfiE (7' )L—
J22):%

SBDS protein

Matrix metalloproteinase 13 FEt BB HRIREMBIE MissouriB &L,

BHEELHEERDDRHY
Matrix metalloproteinase 9
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Spondyloenchondrodysplasia (SPENCD)

Odontochondrodysplasia (ODCD)

Spondylometaphyseal dysplasia, Sutcliffe type or
corner fractures type
SMD with severe genu valgum

SMD with cone-rod dystrophy

SMD with retinal degeneration, axial type
Dysspondyloenchondromatosis
Cheiro-spondyloenchondromatosis

JN—7 / B4 FIR)
BEHNEKEEMRIE (SPENCD)

HWEE R AUE (ODCD)
B ERHIREM BRI, Sutcliffe®!/corner fracture
gl_]

BENRBREHSEHBRIRENRE

SR -FTAC AR —ERSHH B IR
MEEMZHOIT R ETRIREMRE, el
EHHRNKEEE

F-HHRKEEE

REEEX MIMBE

AR

AR
AD

AD

AR
AR
SP
SP

271550

184260
184255

184253

608940
602271

RIGFE
19p13.2

REF E A
ACP5 Tartrate-resistant acid phosphatase
(TRAP)

B B A B A SedaghatianZ! (U )L —T14) (A1, 1B EIFERBIE KozlowskiZE (O /L—8, TRPV4), & B8 & BB IFER I variant(t Z{DIHEHY.

13. Spondylo-epi-(meta)-physeal dysplasias
Dyggve-Melchior-Clausen dysplasia (DMC)
Immuno-osseous dysplasia (Schimke)

SED, Wolcott-Rallison type
SEMD, Matrilin type
SEMD, short limb — abnormal calcification type

SED tarda, X-linked (SED-XL)
Spondylo-megaepiphyseal-metaphyseal
dysplasia (SMMD)

Spondylodysplastic Ehlers-Danlos syndrome
SPONASTRIME dysplasia

SEMD with joint laxity (SEMD-JL) leptodactylic
or Hall type

SEMD with joint laxity (SEMD-JL) Beighton type

Platyspondyly (brachyolmia) with amelogenesis
imperfecta
Late onset SED, autosomal recessive type

Brachyolmia, Hobaek and Toledo types

13. it - B (- F8¢0m) B RLUE (SE(MM)D)
Dygeve—-Melchior-Clausen B 2 Al iE (DMC)
RETLMEEEMMIE (Schimke)

HHt B iR RBE, Wolcott-Rallisonf!
Hitt B IR BB IREMARIE, MatrilinE!
BEHBHBRIRENME B - EERARIEE

EREEHBIRERAME, X&EH (SED-XL)
EH-EXB- BHIHRMBAE (SMMD)

HHEE R B Ehlers—DanlosfE{Z #¥
SPONASTRIME & £/ BUJE

BRE SR Z £ 5 FH B in B IR R R BUE (SEMD-
JL) #EE/Hal R

BRER SR Z £ 5 EH B i B IR R R BUE (SEMD-
JL) Beighton®!

IFANERERLEHIRTH GEARRE)

EREUEHBTIRERLRE SREKSHER
S {RERIE, Hobaek®E! - Toledo®!

AR 223800
AR 242900
AR 226980
AR 608728
AR 271665
XLR 313400
AR 613330
AR 612350
AR 271510
AD 603546
AR 271640
AR 601216
AR 609223
AR 271530,
271630

EITIERIEY DT F 1B ERAE (EITIEEMEEH OB BIERRAE) (0L —T31) L, REE (O/L—T8)

14. Severe spondylodysplastic dysplasias
Achondrogenesis type 1A (ACG1A)

Schneckenbecken dysplasia

Spondylometaphyseal dysplasia, Sedaghatian
Severe spondylometaphyseal dysplasia (SMD
Sedaghatian-like)

Opsismodysplasia

14. EfEHHBEMRE
WEEHKEEIAR (ACGIA)

WA R BEMRE

EtBHIREMAMAE, SedaghatianE!
EESHEHINERRE (B B IREMRIE
Sedaghatian#¥)

BB R RAE

AR

AR

AR
AR

AR

18gq12-21.1 DYM Dymeclin

2034-36 SMARCAL1 SWI/SNF-related regulator of
chromatin subfamily A-like protein 1

2pl12 EIF2AK3 Translation initiation factor 2-alpha
kinase-3

2p23-p24  MATN3 Matrilin 3

1923 DDR2 Discoidin domain receptor family,
member 2

Xp22 SEDL Sedlin

4p16.1 NKX3-2 NK3 Homeobox 2

11p11.2 SLC39A13 Zinc transporter ZIP13

R
HOREZESIREFSLEMBHRIFERL K
iE (MIM 607944) £ &L

HFHBHERIAIE SchmidtE! L HHE B8 iR
BERRIE Algerial &2

TIN—T29:, 888

Smith-McCort B2 RAEEEL

5 IL—T 10D matrillinBY&E % F it B R R K
ELSR
TIL—T00RREBRILEHSIDEERELS
i

Hobaek®! - Toledo B JE{ARME L S5 BB FE 1%
BHBHERRELDOROERFSELOM
RITTEARET. TR TITBAREL X B D EHE (L

| BB B BT I—T14), SMDs (T I—TF12), 5 I—T 270 LaBIEIE 47 (MorquiolEREE) ok UM DEE L BIE,

200600

269250

250220

258480

14q32.12

1p31.3

7911

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 still unclear

SFRTHY OB ERBAE IR 28 (TN—T1), BB REREME2E ETorrance BEFAE (TIN—T2), BHEIEHBRELE (TIN—T3), BERRLEIBE (ACGIB, I/L—T4), ZBEMEEBBAE (T N—T8) S,

15. Acromelic dysplasias

15. M R RE



TN—7/ &=BA (R0
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

S B ERBAES N — TS,

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

JN—7 / B4 FIR)
ERQEHEMARE 12/3 8
EZRIBHEMBE 28! (Langer-Giedion)

SEIR KRR B BEE RS AUAE

BEENTEERMBIE (Levin—Sensenbrenner) 15!

BEENTEERMBIE (Levin—Sensenbrenner) 28!

SREREEMRE
FEREREEMRE TOMOR
SEimE Ak R AUE

EIHEBE
REERAREE - BIREMAAE (ASPED)

Saldino-Mainzer & 22 B AE

16. A P B R RUE
&1 o B B 72 R AEMaroteaux®! (AMDM)
Grebe B 2 RUE

BB ER AR R HEIE (Du Pan)

HEEEEESEG PR RR HRE
SERL PRI R A BIE, Osebold-Remondini®!

17. ok - S sk o Rl ik R o R
EHEBIE (Leri-Weill)

Langer B GREZAMEEREBE)
BEEMHE

RobinowfE{Z#¥, %5 1HEY

RobinowfiE{Z 2, B 15!
PR ER BUE, KoreaZ!
PR E R BUE, Kantaputra®!

PR ERBUE, NievergeltE!

A A% E /2 BUE, Kozlowski-Reardon®!

FIRMESIEE SRR B BE (Verloes—
David-Pfeiffer®!)

R E R RUE, Savarirayan® (ZARRE-BEE

Ei:3i759)

18. Wi & R RIE
R BX E RUE (CD)

Stuve-WiedemannB Z 2 R iE

Bz
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

MIMEE
190350
150230

607778
218330

613610

231050

102370

101800
105835

266920

602875
200700

228900

609441
112910

127300

249700
258315

268310

180700

156232
163400
249710
600383

605274

114290

601559

RIGFE
8024
8024

2qg33-g35
3021

2p24.1

9934.2

9p13-12
20g11.2

20g11.2

4423-24

BizF
TRPS1
TRPS1 and EXT1

IHH
IFT122

WDR35

ADAMTSL2

NPR2
GDF5

GDF5

BMPR1B

Xpter-p22.32 SHOX

Xpter-p22.32 SHOX

13q31-32

9022

2024-32
2024-32

8q13

17q24.3-
25.1

5p13.1

GPC6

ROR2

SULF1 and SLCO5A1

SOX9

LIFR

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

SRY-box 9

Leukemia Inhibitory Factor Receptor

R

INRRIEIERE T L —T290 S FAEF B S
BEELSER

ADAMTSL2&JEE 8

LARiIFantasy Island B £/ BAE &H SV Tattoo
BEMEBIELLTHON TV LHEEEE
WREEED

EIRAECE LB E - IE B R T

SERL PRI E M BIE Hunter-Thompsonfl %
B \IBE(UIL—TINELBER
EIRIE (Y L—T3N L8R

Reinhardt-Pfeiffer & £ RJE (MIM 191400) %
o
=LN

TEMRE B RERAUE] (OMIM 164745) DTF
EIFELHERIN T

LIBiT D COVESDEM (FHRRR iz SR & -
FHOMER)EET, EiREBRLSHE

2DDBHBEEFEET/IRKERE

NievergeltE! & R BUE LB EN B HATRETE.
EBETHAD2q11 2DREE/HIVREGHY

BHE R R R AR R M AIE (MIM 602196) & FIH,

acampomelic campomelic dysplasia (ACD) Z&
T

LARTDF 4 R Schwartz-Jampe FE IR B F 1= (&

Schwartz-JampelfE {& £ 284 LIE (XN TULV= &
BEET
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Kyphomelic dysplasia, several forms

JN—7 / &R MR
BREREMRE &5

RIGHR

MIMEE

211350

RIZFE

RIEF EI2AY)

R
BELoEREMEHY

ETHDEZHIL, LITESL EHEHEETHLNS: BRAETZIE, Antley-BixlerfENZEE, BB - EZERRAE, Cumming FEIREE, 18T X 77 4—E, HTEEEERRE, 57710 BEHREE, FRT2IEMIBERRE, 4.

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 R - IS BT AE Z S 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. RMERBRET VT

SMAEIREE (3M1)

SMEIREE (3M2)

Kenny-Caffey B 22 A fiE 15!
Kenny-Caffey B 2z i iE2 5!

INBBRI B R AR S/ AGE 18/3% (MOPD1)

NERRI B R RS RFE /N AEE 28 (MOPD2;
Majewski®!)

IMAGEJEIZE (FERNRBELE BHIRERK 8
BIERH, HHREE)

BHEEREE
Hallermann-StreiffiE {& &

20. B REREAEHSBEYRE

Q;sbuquoiS‘%iﬁéﬁiTﬁ(’%HEI:ﬁ%%ﬂ‘%ﬁﬂblbiﬁ‘—
2

P FBEMREIEET B EREHSDesbuquois B R
RRIE (KimEY)

Desbuquois B R R (REIB L PLEHES/
HMbDERE)

iR it B R RUE

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
2935
1g42-943
2q

21q

17025.3

1725.3

CuL7 Cullin 7

OBSL1 Obscurin-like 1

TBCE Tubulin-specific chaperone E
PCNT2 Pericentrin 2

CANT1

CANT1

AT EEESRE ZERBAE, CHSTIE (T —T4), BFRETLIEIR ELarsenfENREE (T I —T7), BIIEEESEHB I B H I ERBAE (T N—T13) 6 S,

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. RAREREB- B RUE (CDP) L —F

FRIREE B AE, XS B KB, Conradi-Hu
nermannZ! (CDPX2)

AR BEMRE XEHES M, RETBEREE
(CDPX1)

CHILDfERE (ERMEARIEMAL, RBRE, MR
8)

CHILDfE{RE (R A RIERMAL, RBRE, MR
8)

Greenberg® 2 IE
SERIRRE KRB EMRE 18

IEALRR R R B R AE 28
IEATRR R R B R AE 3B

RRREEMRIE BE-PFER
Astley-Kendall & £ 2 B IE

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
6022-24

1942
231

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)

RKBIRIE L Zellweger, Smith-Lemli-Opitz, EDML I DB DEMRFE TELBCEICEE. ITN—T13DEH BB FIHERLIE, faft EZBRIEELETE TRXEXTO—NEESHE.

22. Neonatal osteosclerotic dysplasias
Blomstrand dysplasia

223 £ R R B ER T A

Blomstrand & 2 BUE

AR

215045

3p22-21.1

PTHR1 PTH/PTHIP receptor 1

EEMEMBELYautES RIEEHEZET

Taybi-LinderBE B R R HAEEZ ST

BEMAHDHATREN

RRELEFOBRESHY, BEMXTH
1l DHTCIATERDEHE

BEToGEGHERMSHY

BB RKIE- R A IRIE - REVME BRI
fE (HEM) BLUELELKBBRRIME €8
T

ERDENTHER
BRRTFLMEAOGreenbergB ERRAEL D
RO EARE

SEOTEEHILERTELS EkenBEMR
JE&Jansen B EMBELTS R
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Desmosterolosis

Caffey disease (including infantile and attenuated
forms)

Caffey disease (severe variants with prenatal
Raine dysplasia (lethal and non-lethal forms)

JN—7 / B4 FIR)
FTRAERTA—IVIE

Caffeyf (FLIRE-BREEED)

Caffeyf# (HAERTRAED EAEE)
Raine B 2 RUE (BSEE! - SEEBERY)

JJL—T21DAstley-Kendall & EERAEL K B B BN FELSIE.

23. Increased bone density group (without
modification of bone shape)
Osteopetrosis, severe neonatal or infantile forms
(OPTB1)
Osteopetrosis, severe neonatal or infantile forms
(OPTB4)
Osteopetrosis, infantile form, with nervous
system involvement (OPTB5)
Osteopetrosis, intermediate form, osteoclast-
poor (OPTB2)

Osteopetrosis, infantile form, osteoclast- poor
with immunoglobulin deficiency (OPTB7)
Osteopetrosis, intermediate form (OPTB6)
Osteopetrosis, intermediate form (OPTA2)
Osteopetrosis with renal tubular acidosis
Osteopetrosis, late-onset form type 1 (OPTAL)

Osteopetrosis, late-onset form type 2 (OPTA2)

Osteopetrosis with ectodermal dysplasia and
immune defect (OLEDAID)

Osteopetrosis, moderate form with defective
leucocyte adhesion (LAD3)

Osteopetrosis, moderate form with defective
leucocyte adhesion

Pyknodysostosis

Osteopoikilosis

Melorheostosis with osteopoikilosis
Osteopathia striata with cranial sclerosis (OSCS)
Melorheostosis

Dysosteosclerosis
Osteomesopyknosis

Osteopetrosis with infantile neuroaxonal
dvsplasia

24. Increased bone density group with
metaphyseal and/or diaphyseal involvement
Craniometaphyseal dysplasia, autosomal

dominant type
Diaphyseal dysplasia Camurati-Engelmann
Hematodiaphyseal dysplasia Ghosal

Hypertrophic osteoarthropathy

Pachydermoperiostosis (hypertrophic
osteoarthropathy, primary, autosomal dominant)

23 REREHDOEVRELEERSI VT
KERERH EEHERE/FLIRE (OPTBY)
KERERH EEHERE/FLIRE (OPTBA)

RELER LR HEROBBEHS
(OPTB5)

RERERF PR HEEREDE (OPTB2)

KEEER ALRE, RESOTIORZEESH
EHlfH R (OPTBT)

KERER FHEE (OPTB6)

KERER PHEE (OPTA2)

BHRENT R REESKER B (OPTB3)
KERER ERE1E (OPTAD

KERER BHL2E (OPTA2)

NIEERMREBRETLEHIRETER
(OLEDAID)

RELBERH OMFEERLEHSIPHEDR
(LAD3)

RELERH OMFEERLEHSIPHEDR
RIEEBE

BBHE

BRRUEEHOIREBE

BEEBEILEFESBHRIRE (0SCS)
T BE AALFRM—R)

EENBEILE
BrhfiRILE
RMRHREMREEHIRNETER

24, B REBRBLHSRECERZ/ LT

BEERRMEMRE HREHEED

BHEMMAE Camurati-Engelmanni®
MR BHEMRIE Ghosal
B A2 B B E AE

REBEEEE GBRME BREEE —RE &
REREMS)

Bz
AR

AD

AR
AR

AR
AR
AR

AR

AR

AR
AR
AR
AD

AD
XL

AR
AR

AR
AD

AD
XLD
SP

AR
AD
AR?

AD

AD
AR
AR

AD

MIMEE
602398

114000

114000
259775

259700
611490
259720

259710

612302

611497
259710
259730
607634

166600
300301

612840
612840

265800
155950

155950
300373

224300
166450
600329

123000

131300
231095
259100

167100

RIGFE
1p33-31.1

17021-22

7p22

11913
16p13
6021

13q14.11

18q21.33

17q21.3
16p13
8022
11q13.4

16p13
Xq28

11q12
11913

121
12q14

12q14
Xql1.1

5p15.2-14.2

19913
7934
4934-35

BizF
DHCR24

COL1A1

FAM20C

TCIRG1
CLCN7
OSTM1

RANKL (TNFSF11)

RANK (TNFRSF11A)

PLEKHM1
CLCN7
CA2

LRP5

CLCN7
IKBKG (NEMO)

FERMT3 (KIND3)

RASGRP2 (CalDAG-
GEF1)
CTSK

LEMD3

LEMD3
WTX

ANKH

TGFbetal
TBXAS1
HPGD

auy

3-beta-hydroxysterol delta-24-
reductase

Collagen 1, alpha-1 chain

Subunit of ATPase proton pump
Chloride channel 7

Grey lethal / Osteopetrosis
associated transmembrane protein
Receptor activator of NF-kappa-B
ligand (Tumor necrosis factor ligand
superfamily, member 11)

Receptor activator of NF-kappa-B

Pleckstrin homology domain-
Chloride channel pump

Carbonic anhydrase 2

Low density lipoprotein receptor-
related protein 5

Chloride channel 7

Inhibitor of kappa light polypeptide
gene enhancer, kinase of
Fermitin 3 (Kindlin 3)

Ras guanyl nucleotide-releasing
protein 2
Cathepsin K

LEM domain-containing 3

LEM domain-containing 3
FAM123B

Homolog of mouse ANK (ankylosis)
gene

Transforming growth factor beta 1
Thromboxane A synthase 1
15-alpha-hydroxyprostaglandin
dehydrogenase

R
tDRTO—LRBICBEET SEEESE

1BaS—SUBREFICEET HEHREFE
fE (I —T25) %88

HEREFBREREST

BIARET IV—T (JIL—T728) DRI
RUEBARELSHE

WorthZ! BHE{LE (MIM 144750) = &1

Buschke-OllendorffiE{Z & (MIM 166700) &

BEMBELMERREEST

HETEMRA RS ICLEMD3ZE EIES ETHLMIC
STLVEL
BRI BEHIRENRIELBEENH D AR

HEROBBLHSKERBRLFACL,H (LE
R&)?

BE-BEMELSEOREBERRESS
£ 4R (MIM 259100, HPGD R 18) EDREEIE
T
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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
BT EAEDHEIZ DU TDRIFAXFSEDE

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

TN—7 / &B&FR)
BR B £ M AUE (ODOD) BIER!
BR & £ M AUE (ODOD) EfER!
E)?TX??@-‘ETE‘E#5%HEXE (B FEMPaget
A
BCEBE
BRI B EREAE, van BuchemE!
EREERMAE
BEERHMEMAE SRBARSHR

BEMESEZH S BRI E SR EE
BEERHEMRIE
BEERHIRBHEREMBIE WormBE
INBHE TS B & 45 B RIRRE 1L AE
Lenz-Majewski B 158 £ 74 R AE

B EIRER B, Braun-Tinschert®!
Pyled&

. ERMRTLELREEETERT LT

BB EE FEERE (O11E)
BERRASIE BEHKREE (01 27)

BMRAFLE, EREITE (01 38)

BB EE, FHFER (01 48)

BREERL - B RREEFEIBHRTLE
(01 5%Y)

BEREFLE Z0MHmOR
Bruck fE&E (BS1)

Bruck fE&E (BS2)

B HLRE - R BB IR B

B BEEEIBEN—FTYIURRE
RREMEEEEHBE

Cole—CarpenterB 2R CEE B M SEZHED
BHfE5EE)

B -REMRE

THEXREBERELHIBRDE
Ehlers-DanlosfE &, R EH!

BEIME ANRREE

RIEHRE BREAFSME, 2BE (ARCL2B)

RIEHRE BREAFSMER, 2AR (ARCL2A) (B
KRS AEIREE)
Singleton-Merten & 2/ B iE

RIGHR

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

MIMEE
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

RIEFE
6022-23
8024

17q12-21
17q12-21
17q21
621-22

9p21-p22

17p12

3023-24
11q12-13

5035
1q24.2
1725.3

12q24.3

BizF
GJAL

OPG

SOST
SOST
DLX3

COL1A1, COL1A2

COL1A1, COL1A2,
CRTAP, LEPREL1,
PPIB

COL1A1, COL1A2,
CRTAP, LEPREL1,
PPIB, FKBP10,
SERPINH1

COL1A1, COL1A2,
CRTAP, FKBP10, SP7

FKBP10

PLOD2
LRPS

B4AGALT7
GORAB
PYCR1

ATP6VOA2

2y

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, LEPREL: 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

R

BERODODDREHEA DATREME

SOSTD T FMD52kb R 2k (4R

Bruck fE/ZE 18£S (&)

TREREARLSHEEMBTLELSE, 0BL
BSIRICIERENSHEDHREDHY

LRP5BIZFHADATOERLREHY
group33MEEE B M SERELS R

1BOS—4 U L2Ba5—F UBEFXRIE
LRP5 EIEESH

BROMHMITIEZREDSOERBAMEEZA
BRRSELEEHY
BROMHITIEZREDSOFRBAMEEZA
BRRSELEEHY
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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 B-E G FLAE, Eiken B EBAECSE.

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 Ill (Pseudo-Hurler polydystrophy),
alpha/beta type

Mucolipidosis Ill (Pseudo-Hurler polydystrophy),
gamma type

JN—7 / &BE R

26. ERFARELT LT
BEIART7A—EIE, FEHBFEER -ZLRE

BT+ RIT7HA—EIE, AR
&) MEH< DR, XEHE RN

B > MR, HREAENE
£ > MAEE<SHHRE, HRBASHE 18 (ARHRY)

B > MEE<SRE, HREASHE 22 (ARHR2)

BT LFRIEE SR M <D IR, XEH
Ei

BT LFRIEE SRV MAE<DIR, B
BRENE (HHRH)

AR b R/IMABSEETTHESE, BAERY

—IBMEHE IR ER/IMABBETTEREE O RIRTE
BHILD D LREEDILS D L E

AN LEQ VEIEREE (REERERK
fiE) 28!

fz %?1t{—{¥5')‘/‘/—i\§$!ﬁ(§§é1$§ﬁ“ﬁ9‘
LOZHERE 1H/1SE
LB REE 28
LB HERE AT
L% HEfE 3BEY
L% HEfE 3CE

L% ¥EfE 3DE!

LOBREAE 4ATY

LB REE 4BEY

LR 63

LB REE TR

JaAVkE—=YR

FILNTFRUIIR—DR
R—BIVIVRF—=TR
FRIIVFIVT VY EURE
GMIAV T YA R— X, &8

CTIR—V R, £E

T IVEREFESE SIASD)

HSOMTYR—S R, &Y

@Y ILI7A—E RIBIE

LOfEBEEIE (I-cell §§), 7ILI7/N—5E!
LOEEEL (#tEHurlerRY SRR T4—), 7L
T7/R—5E

Aiﬂﬁ'gﬁm (ftEHuUrler R SRk AD4—), HY
"

RIGHR

AR
AD
XLD

AD
AR

AR

XLR

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

RIZFE

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

12p13.3
4921

6023

Xp11.22
934

3g13.3-21
3913.3-21

5p15.2-14.2

4p16.3
Xq27.3-28
17g25.3
17¢21
8p11-q13

12q14
16q24.3
3p21.33
5q13.3
7921.11
1p34
19p13.2-12
4022-25
4023-27
3p21-14.2
6p21.3
6q14-q15
20g13.1
3p26
12g23.2
12g23.2

16p13.3

BIZF

ALPL
ALPL
PHEX

FGF23
DMP1

ENPP1

CICN5
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

oy R

Alkaline phosphatase, tissue non-  RIERNZHHEHY
specific (TNSALP)

Alkaline phosphatase, tissue non-
specific (TNSALP)

X-linked hypophosphatemia
membrane protease

Fibroblast growth factor 23

Dentin matrix acidic phosphoprotein
1

Ectonucleotide
pyrophosphatase/phosphodiesterase
1

Chloride channel 5

EIEI+RI7A—EEEET

Dent fFREAD—E
Sodium-phosphate cotransporter

Calcium-sensing receptor
Calcium-sensing receptor

Homolog of mouse ANK (ankylosis) #%EETR KL E (group24DEEE B HIGEMAL

gene JEESHR)

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 BREEIN—T
Familial expansile osteolysis RIEMEILERE B IS ARIE AD 174810 18q22.1 RANK (TNFRSF11A) R BE I+ RI74—EEEET
(MIM602080)
Mandibuloacral dysplasia type A TEREIRERRE AR AD 248370 1921.2 LMNA Lamin A/C
Mandibuloacral dysplasia type B TEASIRAEIRE BR AR 608612 1p34 ZMPSTE24 Zinc metalloproteinase
Progeria, Hutchinson-Gilford type ELZE, Hutchinson—Gilford Y AD 176670 1921.2 LMNA Lamin A/C
Torg-Winchester syndrome Torg-Winchester fiE&2% AR 259600 16013 MMP2 Matrix metalloproteinase 2 FEENAE - B ERIE - B IR ARAE IR AE (MIM605156)%
EXh
Hajdu-Cheney syndrome Hajdu-Cheney fE{&E# AD 102500
Multicentric carpal-tarsal osteolysis with and ZHLEFIRE - RIREBHRE (BEZHSI/#H  AD 166300
without nephropathy L)
Lipomembraneous osteodystrophy with BEREEH IR TR EE (FREEH AR 221770 6p21.2 TREM2 Triggering receptor expressed on
leukoencephalopathy (presenile dementia with SHEHARHE; Nasu-Hakola) myeloid cells 2
bone cysts; Nasu-Hakola)
Lipomembraneous osteodystrophy with BEREE IR TR EE (FREEH AR 221770 19g13.1 TYROBP Tyro protein tyrosine kinase-binding
leukoencephalopathy (presenile dementia with SHEHARHAE; Nasu-Hakola) protein
bone cysts; Nasu-Hakola)
RIEEEIE, 158 BEEZEHAIE, Singleton-MertenJEIRFFESHE. £ L < DH DFELBIREEIL A 1B BHEDIREELY 58
29. Disorganized development of skeletal 29. BB S ORERRTN—T
components group
Multiple cartilaginous exostoses 1 SHRUERBHENBEE 18 AD 133700 8023-24.1 EXT1 Exostosin-1
Multiple cartilaginous exostoses 2 SHRURBUNBEE 28 AD 133701 11p12-11  EXT2 Exostosin-2
Multiple cartilaginous exostoses 3 ZRUEREENBEE F AD 600209 19p
Cherubism TIVE LJE AD 118400 4p16 SH3BP2 SH3 domain-binding protein 2
Fibrous dysplasia, polyostotic form RHEMBRERE 281 SP 174800 20913 GNAS1 Guanine nucleotide-binding protein, AMRES AP TILTAUTRE;
alpha-stimulating activity subunit 1~ McCune-Albright IEf& B} Z 2T
Progressive osseous heteroplasia EITHEE R ARE AD 166350 20913 GNAS1 Guanine nucleotide-binding protein, BEFFALTILTF1UTEELPTY
alpha-stimulating activity subunit 1
Gnathodiaphyseal dysplasia TEHREBREMRE AD 166260 11p15.1- TMEM16E Transmembrane protein 16E
Metachondromatosis A3 RATh—L R AD 156250 12q24 PTPN11 Protein-tyrosine phosphatase
nonreceptor-type 11
Osteoglophonic dysplasia BERMEEMARAE AD 166250 8p1l FGFR1 Fibroblast growth factor receptor 1~ ' JL—733NEEFHAEEHLSE
Fibrodysplasia ossificans progressiva (FOP) EITHE B R R RUE AD, SP 135100 2023-24 ACVR1 Activin A (BMP type 1) receptor
Neurofibromatosis type 1 (NF1) AR ERAEREAE 15 (NF1) AD 162200 17q11.2 NF1 Neurofibromin
Carpotarsal osteochondromatosis FIREBREBHBERE AD 127820
Cherubism with gingival fibromatosis (Ramon AR BIEZ 54 )LE LJE (RamonfE (R EE) AR 266270
syndrome)
Dysplasia epiphysealis hemimelica (Trevor) FERMEBIRERARE (Trevor) SP 127800
Enchondromatosis (Ollier) WERBFESE (Ollier) SP 166000 PTHR1EPTPNT 1 RN DEBITRRESINT
DH, ZEIFH
Enchondromatosis with hemangiomata MEFEEHSINEBIEAE (Maffucci) SP 166000 PTPNITERNDBHITRESNI=OH, &
(Maffucci) =N
JJL—T30DProteus JENREF L BHE.
30. Overgrowth syndromes with skeletal 30. BHEERAL T T AR EERSR
involvement
Weaver syndrome WeaverdE & 2% SP/AD 277590 NSDIEREHIHEHIHY (SotosIEfZE S
Sotos syndrome SotosfE{RE# AD 117550 5q35 NSD1 Nuclear receptor-binding su-var, SEBIC Y NFIXER D AT REMESH Y (Marshall-
enhancer of zeste, and trithorax SmithEIREF S R)
domain protein 1
Marshall-Smith syndrome Marshall—SmithfE R ¥ SP 602535 19p13.3 NFIX nuclear factor I/X SotosfEIR B &L DERIRME#EHIHY (LFES
Proteus syndrome ProteusyiE & & SP 176920 ProteustkSEBI T PTENBIZFIZEREHST

DHH%H
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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 2g37 translocations

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

TN—7 / &B&FR)
MarfanfE {& &
SRR IRIBE
Loeys—Dietz SE{EEF 1A L2AR!

Loeys—Dietz fE{&EF 1BE! L2BE!
2037TEREE (£ 5B B RAEIR R

BEMAEHESBERAEEE (Nishimura-Schmidt,
NRBEEANE)

BBEERA D IN—(T/IL—T33) DShprintzen-Goldberg FENIREEL SHE.

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, MUETENRE, 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 EREEREN/ U FiREESE

HEITHRBMEY U FHRBEMRIE (PPRD; £1T14
BEEE S EH B IR E M RIE)

12T R AE RIS R EEIREE (CINCA) /#TER
HRAE S R AEMKRE (NOMID)

MES R TR, BEX. RAE
(CINCA/NOMID#%)

SERMUEERERMBRMAMEFEIBEETRMELE
582 (CDAZ{£SCRMO; MajeedfEIZEE)

BIETEE/ &) MAEE 1R 3
LR SMHTILAE/BEEHE T VRHEIEE
(ISH/JHF)

32. ﬂ;ﬁ'ﬁ%iﬂéﬁiﬁﬁ&(ﬁﬁﬂﬁ%ﬁ'ﬁ%hﬁid
=
HEEEEMBRE
CDAGSSE(&E EEBMAE RFIFISEIE, 58
TBFL SHAL, ERER, £2)

Yunis-Varon® 2 # BUIE
BETATL (BT
BETATL (BT

33 ERAWMAEER
PfeifferfiE{& ¥ (FGFR1RE:E)

PfeifferfiE{&E¥ (FGFR2RE:E)

ApertfEREE

BER R EE A OBEE B AIE (Beare-
CrouzonfiE & &
ERREEBEFESCrouzontkIBEE B AE
(Crouzonf& [ B & AE 1% 7¥)

BEEFMESE, Muenke!
Antley-BixlerfE {R &

BEEB M SE, BostonE!
Saethre—ChotzenfE{&Ef

Bz
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

MIMEE
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

RIGFE
15021.1
5023.3
922

3p22

237

622-23

1944

2014.2

18p11.3

2q24-9g31;
4021

6p21
22012-q13

11q11.2
534-35

8p12

10G26.12

10026.12
10026.12
10026.12
4p16.3

4p16.3
7011.23

535.2
7p21.1

BizF
FBN1
FBN2
TGFBR1,

TGFBR2

NPPC

WISP3

CIAS1

ILIRN

LPIN2

GALNT3
ANTXR2 (CMG2)

RUNX2

ALX4
MSX2

FGFR1

FGFR2

FGFR2
FGFR2
FGFR2
FGFR3

FGFR3
POR

MSX2
TWIST1

auy IR
Fibrillin 1

Fibrillin 2

TGFbeta receptor subunit 1

TGFbeta receptor subunit 2
BRERBSZLNPPCOBEIFETRNER

FRS BT TAELEA F T Y ELI-BEER
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 EEMET) URHEIEAE (UHF, 228600) LU

PureticEIZHEEL

Runt related transcription factor 2

Aristaless-like 4 RSB EMREIR (JIL—T34) &SR

Muscle segment homeobox 2

£<I%FGFR1 P252RZ & (FGFR2E&Pfeiffer
FEIREE LY — BRI LVRIRRY)
FGFRZER(TREBB)ICE>TRIET S
Jackson-WeissfiE 1% (MIM 123150) &Antley—
BixlerfEIEHERMEEL

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 ABIERERMERICLYERIND

FGFR3 P250RFFEMEEICLYERIND

FGFR2ER%EH T BHIELUE B I PfeifferfEE
B (MIM207410) (253 $E&h B

1RZATPI4BHATOEA LR

Fibroblast growth factor receptor 3
Cytochrome P450 oxidoreductase

MSX2
TWIST
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Shprintzen-Goldberg syndrome
Baller-Gerold syndrome

Carpenter syndrome

JN—7 / &R MR
Shprintzen—Goldbergi & &
Baller-GeroldfiE{& B

CarpenterfE{&EE

U JL—F250 Cole-CarpenterfEIREE, £ /L—T320DCDAGSIENREE, U/ —F34DBEFTHBIEIRE LS.

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

K EERRAES )L —T DO BB - IEENRFE4E L S B

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

GN—TIDEFIRE CIREEREAEL TN —T 13D E 1 - FE i EXBIHE

36. Patellar dysostoses
Ischiopatellar dysplasia (small patella syndrome)

U EEEEREBEILTAREE

T2E-BEE R BJE (Treacher Collins,

Franceschetti-Klein)

%8 - BEE R B 4E (Treacher Collins,

Franceschetti-Klein)

T28-BEE R BJE (Treacher Collins,
Franceschetti-Klein)

O - BB - e AEIREF 18 (OFD1)
WeyerSEShEE@ (SEimel) RBIE
5= B - B R RUE (ECO)
CEEREAREIREE
BREMBEIR
E%E ﬁkrm‘z_i_

J#ﬁ'lﬁﬁﬁkﬁk"lzéﬁ

=

e _F

!ﬂﬂm
lﬂﬂ
S:}
B
w
]

MillerfEIR B (B 14 S iREEE £ B E)
SIREEEE BIE, Nagerg-_
SeIREEE R BfE, Rodriguez®!

35, HHRE (MEBREEZHI/HDBLVEELTS
REE

Currarino = #JE
EHHEREBEEE (SCD1)
EHHERBEE2E (SCD2)

BEHMEBEREBEIR (SCD3)
BEHMEBEREBEIR (SCD4)
BEHEMIREE

R A2 AE B E % 4 SKlippel-Feil &

HHWE - WBEREE thoR
figd - B & - TERAEARAE (rib gapfEIREE)

BFRBZHIM- B E - TRERERE
BAEHERE

RRAEC SR,

36. ﬂﬁ%-“ﬁ-‘ﬁ
BREREMBE (NREBERE

RIGHR

AD
AR

AR

AD

AD

AR

XLR
AD
AR
XLD
AR
AR
AR
SP/AD

AR
AD/AR
AR

AD
AR
AR

AR?
AR
AR

AD

AD/AR
AD/AR

AR

AR

AD

MIMEE
182212
218600

201000

154500
154500
154500

311200
193530
612651
304110
136760
613451
613456

263750
154400
201170

176450
277300
608681

609813

148900

117650
611209

608022

147891

RIZFE

8024.3

5032
13q12.2
6p21.1

Xp22.3
4p16
6p12.3
Xq13.1
1p13.3
11p11.2
12q21.3

1622

7936
19913
15q26

7p22
17p13.1
15026

8922.1

17925

7p14

17q21-22

BIZF

RECQL4

RAB23

TCOF1
POLR1D
POLRI1C

CXORF5
EVC1
ICK
EFNB1
ALX3
ALX4
ALX1

DHODH

HLXB9
DII3
MESP2

LFNG
HES7
MESP2

GDF6

COG1

BMPER

TBX4

EI2AY) R
FBNTEREZR T DIEHDHREHY

TR TDBaller-GeroldEIRFE N RECQLAZER
TIFFATELZLABELNALL

RECQ Protein-like 4

Treacher Collins-Franceschetti
syndrome 1
Polymerase (RNA) | polypeptide D

Polymerase (RNA) | polypeptide C

chr. X open reading frame 5
Ellis-van Creveld 1 protein
Intestinal cell kinase

Ephrin B1

Aristaless-like-3
Aristaless-like-4
Aristaless-like 1

GoldenharfE{Z B &LHR - B - HEHARINS LE
BT BTLCGEGHELENREETD
Dihydroorotate dehydrogenase

Homeobox gene HB9
Delta-like 3
Mesoderm posterior (expressed in) 2

Lunatic fringe

Hairy-and-enhancer-of-split-7

.J:zhoeLevinI:J:L)%%mzﬁaﬁéhtfﬁ%§
&1

BHEEHMIRBEICH TS GDFERDE
N2

L DGDF6E SR

Mesoderm posterior (expressed in) 2

Growth and differentiation factor 6

Component of oligomeric Golgi CDGAATlgk L THREEIND

complex 1

Bone morphogenetic protein-binding HZo{LBHEHBRBELLT—/1\—FvTT 3
endothelial cell precursor-derived

requlator

T-box gene 4
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Small patella - like syndrome with clubfoot

Nail-patella syndrome

Genitopatellar syndrome

Ear-patella-short stature syndrome (Meier-
BB AE DEEREL TDLE -HF -

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
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

JN—7 / &R MR
AR BEHI/DREBHRERS

-EREB G
MRS BAEIREE
E-BRER-BHRERS Meier-Gorlin)

3. ERE(RABEBREZHI/HDELY)

SEIRAEAI R
SEIRAEAI R
SEIRAEA2E!
SEIRAEA2E!
SEIRAEA2EY
FERIEASE
sEieEBRY

fEIEEB2E
SEHRECE

FEfEREDEY
EfEREER

EfEREER
SRS - R IR B

KR, R B ARSI EERE S
BIFRITI—EIE

SEIRAE - B M EFE IR (Bilginturian)
MREBEHSIEIEIE (CooksIEIZEF)
INEE-BR- 15 B3E -+ ZHERRIEIRBE (FeingoldfE IR
#)

F-B-ERERE

FEBREHSRIRE (LiebenbergfEZEF)

KeutelfiE & &
AlbrightiB {n & RREE (AHO)

Rubinstein—TaybifiE {& &
Rubinstein—TaybifiE {& &
Catel-ManzkefE{Z &

4 IEHE, Temtamy®!
ChristianZ! 53 & 4iE
Coffin-SirisfE IR B
Mononen®! 53 $&iE
Poland &

FHEEBE AR S EBHAAELTIE O/ —T20DIZIAEFE S DRFEESHE.

38. Limb hypoplasia — reduction defects group

38. MEREWMR RET V=T

Bz
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

MIMEE

161200
606170
224690

& EEBRAEL IR, BEEREEHSREDER B ERRAES N —TESHE.

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

RIGFE
5031

9934.1

2035-36
5p31
4923

20g11.2

9022

17q
20q11.2

2931
12p11.22

2031
2037.3

1p36.11

12p12.2-
1724.3
2p24.1

7p14.2

12p13.1-
20913

16p13.3
22q13

BizF
PITX1

LMX1B

IHH

BMPR1B
BMP2
GDF5

ROR2

NOG
GDF5

HOXD13
PTHLH

HOXD13
HDAC4

PIGV

SOX9
MYCN

HOXA13

MGP
GNAS1

CREBBP
EP300

2y

Paired-like homeodomain
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
receptor 2

Noggin

Growth and differentiation factor 5

Homeobox D13

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

Homeobox D13

Histone deacetylase 4

Phosphatidylinositol-glycan
biosynthesis class V protein (GPI
mannosyltransferase 2)

nMYC oncogene

Homeobox A13

Matrix Gla protein

Guanine nucleotide binding protein of
adenylate cyclase — subunit
CREB-Binding Protein

E1A-Binding Protein, 300-KD

R
BMEMREEAREEZET

RobinowfiE{%#f/COVESDEM%E S B8

ASPED (&' )L—T15) L DGDFS R EE S
:i24

BEEETFITIREERT S 23T RIBIER
B EHIEHD
MabryfE{ZEEL TREIONTLVS

HZ5LPTHLH
REER

TI—T200BMEEETRBRIE SEHERL
VHETHEEEERETSR
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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 (SHFM5)

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)

TN—7 / &B&FR)
RE-ILBEER
de LangefE{&#E
FanconiB Il (F D% S )
/MR AME - 1B R1& (TAR)
7o % S 45 R 48 % 45 /MRS INGE
Holt-Oram{iE & &%
OkihirofE 1% 8% (Duane-#2 & 3IE &)
CousinfE{x#E
RobertsfE{&EE

REEMBEEEHIR
(SHFLD1)
53

FHEME
EEEMABEL ST HEE
?.

A
A
(SHFLD2)
REEMBEEEHIR
(SHFLD3)

EERE

BERE- S EEE- BIE=1EHE
RFRIE

HERRE

Ficdueli 2hd
Ficdueli 2hd

ERERE - SRR SR - O R O EREIREE
:I;;-)%Hiﬁiﬁéﬁi- OERYEIRE#3E (EEC3)
Rig-SNEFERRA - OERIEIREE 18 (EECT)
Rig-NEFERMA - BB X071 (EEM)
% - LB IR (ADULTERHEET)
BMBRF - REMEREIE (SHFMA)

LB E L

W

REEE 13! (SHFM)

BRTRT AR

&

REERF 28! (SHFM2)

LB E L

W

REERF 3R (SHFMB)
BMARF -NEHRERESE (SHFMS)

Al-Awadi Raas-Rothschild8 ik - B #1E () Rk
FuhrmanniiE & 8

RAPADILINOSE (& 3%
Adams-OliverfE{ZEE
KERBIER AL - REEEIRAEIREE (FHUFS)

KEEE - BEE - RBEIREE (FFU)
HanhartfE &8 (FER AL - FRIERS AL
BHRE-BEREMBIE (Kosenow)

Bz
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

MIMEE
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

RIZFE

5p13.1
(several)
1g21.1
3927
12g24.1
20q13
1p13
8p21.1

1q42.2-q43
6014.1

17p13.1

7936

1721
3927

3927
7011.2-12.3
16022
3927

327
7021.3-22.1
Xq26
10q24
231

3p25

3p25

8024.3

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

LMBR1

WNT3
P63 (TP63)

P63 (TP63)

CDH3
P63 (TP63)

P63 (TP63)

FBXW4

WNT7A

WNT7A

RECQL4

2y =3

T-box gene 3

Nipped-B-like
WO DEEY V—T EEIETF
192110 INR %

Thrombopoietin MRk EA RIB T MERAEOERESND

T-box gene 5

SAL-like 4

T-box gene 15

Homolog of establishment of
cohesion - 2

LMBRIDE S REMY ZwoAyDikyy
(SHH)DFKBRIFHEES525

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 MMTV integration site
family, member 7A

RECQ protein-like 4

VO DRBEMITKERE - BEE - REERE
(TR EEHE
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RIGHR

MIMEE

RIZFE

BIZF

2y

R
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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, fibulinl - 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
Meckel syndrome type 3
Meckel syndrome type 4
Meckel syndrome type 5
Meckel syndrome type 6

39. 85 A - BH=KEHESNL—T
AT S IRAE 1R (PPD1)
AT S IRAE 1R (PPD1)
AT 2 455E2R! (PPD2) /BHE =58 (TPT)

AT S IRAESE! (PPD3)

AT S IRAE4R! (PPD4)

GreiglB % S 1RIEIRE

Pallister—HallfE {R 7

A5 (fibulin1 BEHEAR)

SEIE

Townes—BrocksfE{&EF (B - E ALY -1E B AEIEEE)

R-B-- 15 AE1%EF (LADD)

R-B - 15 AE1%EF (LADD)

R-B-- 15 AE1%EF (LADD)

Se b RAE IR B

Se it - MORE % B

Seim- M- MR RUE (FREREE)
$EHEE SIEMIE (Laurin-SandrowfiE 1% EE)

B B

$EHEE LIEMIE (Laurin-SandrowfiE 1% EE)

Cenani-Lenz &1E4E

Cenani-Lenz# & I8JE
ZARE-ERBES MR- BEEGH

BIEE, Malik-Percin®!

STARJEIRE (& RHIE - AR A FRakIE - AP - B st
%)

AfeEIE 1I-1V)

SRAEIEY (IV-V)

SEAEAEY (I-V) Haas®!

BEESE (WFB-PEBREEHSI/IEE)

BEFHEEELZHIEEE (PhiladelphiaZ!)
INBBSE - M RERFEMHSAIRE (FiliopifE (R
)

MeckelfE & F 15
MeckelJE & Ff 25!
MeckelJE & § 35!
MeckelfiE {ZE£4 5
MeckelJE & #¥55!
MeckelJE & # 65!

1E) Smith-Lemli-OpitAENRFE I BIEIE - B IEEZEEH T B. KTH B BITEIRFES L —TE S/,

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

40. BEETLE - BESE
SERMEBTRAER IR

AD
AD
AD

AD
AD
AD
AD
AD
AD
AD

AD
AD
AD
AR
AD
AD

AR
SP (AD?)

SP (AR?)

AD
XL

AD
AD
AD

AD
AR

AR
AR
AR
AR
AR
AR

AD

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

7936

7936

7p13
7p13
7p13
22013.3
231
16q12.1

10026.12
4p16.3
5p13-p12
7p13
7936
2g36
7936

11p11.2
15q13-q14

15q13-q14

17p13.3
Xq28

2034-36
6021-23
7936
231

2035-36.3

1723
11q
8021
12q
16q12.1
4p15

1722

SHH

SHH

GLI3
GLI3
GLI3
FBLN1
HOXD13
SALL1

FGFR2
FGFR3
FGF10

SHH

LRP4
GREM1, FMN1

FMN1

FAMS8A

GJAL
SHH
HOXD13

MKS1

TMEM67
CEP290
RPGRIP1L
CC2D2A

NOG

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

REER
LD DBITIESHHERSEL TLVRLY
REER

SHHE JEEEH
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Multiple synostoses syndrome type 2
Multiple synostoses syndrome type 3
Proximal symphalangism type 1
Proximal symphalangism type 2

Radio-ulnar synostosis with amegakaryocytic

thrombocytopenia

JN—7 / &R MR
SEMBRAER2E
SEMEBRAEIRIIE
SERFREE A1
ERFREE S E2E
EERIKMEI/MRBDEHSBREESE

B - FIRE - EREEREAE KB EEEESIPRIRERBE S/

Bz
AD
AD
AD
AD
AD

MIMEE
186500
612961
185800
185800
605432

RIGFE
20g11.2
13q11-q12
1722
20911.2
7p15-14.2

BizF
GDF5
FGF9
NOG
GDF5
HOXA11

2y

Growth and differentiation factor 5

Noggin
Growth and differentiation factor 5
Homeobox A11

R



	厚生労働科学研究費補助金総合研究報告書平成２３～２４年度
	【対象】
	1. 妊娠16週0日より妊娠40週6日まで
	2. 16歳以上45歳未満
	3. 単胎である
	4. 妊娠初期にCRL計測により分娩予定日が決められている
	5. 明らかな胎児奇形や発育遅延を認めない
	6. 妊娠高血圧症や妊娠糖尿病などの母体合併症を認めない
	7. 試験参加について本人から文書で同意が得られている
	【方法】
	1. 妊婦健康診査時に胎児の長管骨（大腿骨、脛骨、腓骨、上腕骨、尺骨、橈骨）の長さを計測して記録する。
	2. 胎児期の長管骨はしばしば骨幹の部分しか骨化していない。その骨化部分を両端まで画面上に描出し、いちばん長いところを計測する。
	3. 下腿の脛骨、腓骨、前腕の尺骨、橈骨は、それぞれ混同されて計測されることがあるので注意する。区別するために、最初に同一画面上に両方の骨を一緒に描出する。
	4. 下腿では脛骨は腓骨より常に長い。腓骨は脛骨より外側に位置し、脛骨より若干薄く描出される。脛骨がより近位側に位置し、遠位側では脛骨、腓骨ともほぼ同じレベルにある。
	5. 前腕では尺骨は橈骨より長い。尺骨はより近位側に位置し、より遠位側にあるのが橈骨である。
	6. 長管骨の計測は画像に描出しやすい方で左右どちらでも構わない。胎児がうつ伏せか仰向けでない限り両側の長管骨をすべて描出することは難しいし、また時間的にも無駄である。
	7. 胎児の計測データは、出生後に出生児の体重、身長、頭囲、腹囲のデータをあわせて事務局の宮城県立こども病院（室月　淳）に報告する。
	8. 統計処理などは共同研究者である胎児医学研究所・篠塚憲男に委託する。
	【登録数と研究期間】
	登録数：一施設100計測で合計1,000計測を目標とした。
	予定研究期間：平成22年年6月（倫理委員会承認後）より平成23年3月31日。
	【問い合わせ先】
	適格基準など臨床的判断を要するもの：事務局（宮城県立こども病院　室月　淳）
	記録用紙（CRF）記入など：胎児医学研究所（篠塚憲男）。
	研究者などの登録など：事務局　宮城県立こども病院（室月　淳）。
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