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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 34 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 93 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 13.6 2 280 2 245 2008/12/24 NA
8 A Perinatal Medical center 306 77 33 277 33 314 2005/11/09  decreased
B 3.3 11 107.8 11 314 2008/10/21
of 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 32.8 101 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 1 493.6 1 280 2010/04/30 NA
16 Regional Referral Hospital 34 8.1 3 270 3 333 2007/04/24 flat (med)
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Cat.No.

QlAamp DNA mini kit QIAGEN 51304
Ampitaqg Gold 360 Master Mix Applied Biosystems 439881
by life technologies
Distilled Water, Deionized, Sterile 316-90101
DDW
QlAquick 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 Applied Biosystems 4376486
by life technologies
3130 POP-7 Applied Biosystems 4352759
by life technologies
10>=<Genatic Analysis Buffer Applied Biosystems 402824

with EDTA

by life technologies

Veriti 96-well Applied Biosystems
,0.2ml by life technologies
Veriti200
Vortex
3130 Applied Biosystems
by life technologies

30
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EDTA QlAamp DNA mini kit
Elution 100l Buffer AE
Ampitag Gold 360 Master Mix Primer  SIGMA GENOSYS
Primer
PCR  Veriti200
Exon2 exon
Ampitaq Gold 360 Master Mix 125 pl 12.5 pl
360 GC enhancer 25 pl
50pmol/al Forward primer 0.25 pl 0.25 pl
50pmol/al  Reverse primer 0.25 pl 0.25 pl
Template DNA Variable Variable
final concentration 50ng 05 2 pl 05 2pl
DDW Variable Variable
to 25 pl to 25pl
Total volume 25 pl 25 pl
exon
Step Pre heat PCR 35cycle 1st hold 2nd hold
Denature | Anneal Extend
Temp 95 95 60 72 72 4
Time 10min 15sec 30sec Imin 7min oo
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exon PCR primer
Exon Primer PCR
Product
Exon FGFR3 2Fwd TCTAACGAGCTGCCTTCCT 577bp
FGFR3 2Rvs CGAATAACAACAGCGGGAATC
Exon FGFR3 3-4Fwd ACTGCTGTGTCTGTAAACGG 806bp
FGFR3 3-4Rvs GGCATCTAGAGCCATGTCAG
Exon FGFR3 5-7Fwd TACACAGGACGGGAAACTGA 875bp
FGFR3 5-7Rvs CCCTAGACCCAAATCCTCAC
Exon FGFR3 9Fwd GTAACGACTCTGTCCCATGC 872bp
FGFR3 9Rvs CCGTAAGTCACAGGATTCCC
Exon FGFR3 10Fwd CTCTAGACTCACTGGCGTTA 572bp
FGFR3 10Rvs GTTCTGACTTCCACCAGCAT
Exon FGFR3 11Fwd ATGCTGGTGGAAGTCAGAAC 498bp
FGFR3 11Rvs CGTAAGGACGAAGAGTGTCA
Exon FGFR3 12-14Fwd CTCTTCGTCCTTACGAGCAG 914bp
FGFR3 12-14Rvs TCTTCATCACGTTGTCCTCG
Exon FGFR3 15Fwd CTGGACTACTCCTTCGACAC 509bp
FGFR3 15Rvs GACACGTACACGTCACTCTG
Exon FGFR3 16-17Fwd GACAACGTGATGAAGATCGCAG 834bp
FGFR3 16-17Rvs GTGGACGTCACGGTAAGGA
Exon FGFR3 18-19Fwd CAGGCTGTTCCCGAATAAGG 587bp
FGFR3 18-19Rvs ATCTGCACTGAGTCTCATGC
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PCR 3l 2

PCR 8 QIAquick PCR
Purification kit QIAGEN Agencourt AMPure XP BECKMAN
COULTER
DDW

PCR 260nm ><50ng DNA
10 20ng ! DDW DNA template
Veriti200 BigDye

terminator v3.1cyclesequencing kit(Applied Biosystems)

><8BigDye
Volume
DDW Variable to 20l
5>sequencing bufffer 35 pl
1.6pmol Fwd or Rvs primer 2 pl
V3.1 BigDye 1 pl

DNA template Variable 0.5 3l

final concentration 10 20ng

Total 20l
Cycle sequencin 25cycle
Step Pre heat Y a g Y hold
Denature Anneal Anneal/Extend
Temp 94 96 50 60
Time 2min 10sec 5sec 2min30sec
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BigDye XTerminator
1 Xterminator

2 Xterminator 741 8  PCR

3 SAM 30l

4 1.5 2l

5 PCR Vortex
15

6 2500rpm  2min

7 17l sample  PCR

Applied Biosystems -

DNASIS NCBI Reference
Sequence
NG 12632.1

Word
FAX
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14

1 14
(D) RTLlas microRNA RTL1
2 DIO3 (3)
4 R/PE
type-upd(14)pat microRNA
upd(14)pat
(©)
14 MEG3-DMR
(4) IG-DMR
MEG3-DMR
()
RTL1
(upd(14)pat)
1) )
14
(upd(14)pat) ©)
14 26
35
upd(14)pat
(1) 14
(Differentially Methylated Region: DMR) 14
2) IG-DMR (1)
RTLlas microRNA RTL1
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(2) DIO3

©) 4
upd(14)pat
2
(0] RTL1las microRNA
RTL1
Upd(14)pat 2 3
DLK1 RTL1
miR433 miR127
1A DLK1
DLK1
2
RTL1
(2) DIOS
1A, B
©)
Upd(14)pat 2
14

RTL1as

DIO3

DLK1 RTL1 DIO3
DLK1

RTL1 RTL1

4 upd(14)pat

® Upd(14)pat
rescue MR
post-zygotic mitotic error

trisomy rescue TR monosomy
gamete complementation GC
PE

nullisomic oocyte

MR GC 3
MR/PE
type-upd(14)pat
26

IG-DMR  MEGS3-DMR 3

IG-DMR 1 MEG3-DMR

1 TR/GC type-upd(14) pat
5 MR/PE type-upd(14)pat 11
PE 1
4
35 MR/PE
type-upd(14)pat 4
MR/PE

type-upd(14)pat  6/11 2/15

MR/PE type-upd(14)pat

P=0.034 MR/PE

type-upd(14)pat  36.0 295

MR/PE type-upd(14)pat

P=0.045
D
RTLlas microRNA RTL1
2 Dio3
DIO3
(©)

microRNA
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R/PE type-upd(14)pat

disomic oocyte
TR/GC[M1] type-upd(15)mat

upd(14)pat
upd(14)pat nullisomic oocyte
3 MR/PE
type-upd(14)pat
upd(14)pat
upd(14)pat PE

upd(14)pat

(1) RTL1las
microRNA RTL1 (2

DIO3 €)
4
R/PE type-upd(14)pat
microRNA
upd(14)pat

1. Kagami M, Kato F, Matsubara K, Sato T,
Nishimura G, Ogata T*: Relative frequency of
underlying genetic causes for the devel opment 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

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.

Hiura H, 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.

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.

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).

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).
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. AmJ Med
Genet A (accepted).

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. ] 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

gamete complementation; MR: monosomy
rescue; PE: postzygotic mitotic error

3 14
TR GC MR PE u a
W 00 0s) 040 0 L
' ¥ ¥ ¥ ¥
M2 N ™ fo
00 ﬂe f @ @ Upd( 11:1/;113at TR: trisomy rescue; GC:
0

D

GC, PE
upd(14)pat
MR
nullisomic

TR, MR

oocytes

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

‘ Biparental (n=8) H Biparental (n=1)

* PE (n=1)
| No deletion (n=4) | Microdeletion (n=5)
» Both DMRs (n=3)
+ IG-DMR alone (n=1)
plus epimutation of the MEG3-DMR
Epimutation (n=4) * MEG3-DMR alone (n=1)
TR/IGC o080 ° ce o
MRJ{PE 8 coo o oo 08 8 0000800
PE o o
Microdeletion| = sa = = O T
Epimutation oo @ o @ @ o8 @
25 30 35 40 25 30 35 40
Maternal age (yrs) Paternal age (yrs)
4 14 26
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Dai Jin

DNA
X DNA FGFR3
1)
opsismodysplasia INPPL1
2) PAPSS2
X genomic DNA
FGFR3

DNA sequence

DNA
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13 3 29

1)
opsismodysplasia INPPL1(1)
(lida et al. J Hum Genet,
2013)
2)
(brachyolmia) PAPSS2
(Miyake et al. J Med Genet,
2012) X
(Hum Mutat )
X
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lida A, Okamoto N, Miyake N, Nishimura
G, Minami S, Sugimoto T, Nakashima M,
Tsurusaki Y, Saitsu H, Shiina M, Ogata K,
Watanabe S, Ohashi H, Matsumoto N,
Ikegawa S. Exome sequencing identifies a
novel INPPL1 mutation in
opsismodysplasia. J Hum Genet. 2013
Apr 4. doi: 10.1038/jhg.2013.25. [Epub
ahead of print]

Semba K, Araki K, Matsumoto K, Suda H,
Ando T, Sei A, Mizuta H, Takagi K,
Nakahara M, Muta M, Yamada G,
Nakagata N, lida A, Ikegawa S, Nakamura
Y, Araki M, Abe K, Yamamura K. Ectopic
expression of Ptfla induces spinal defects,
urogenital  defects, and anorectal
malformations in Danforth's short tail
mice. PLoS Genet. 2013 9(2):e1003204
Yamada T, Takagi M, Nishimura G,
Akaishi R, Furuta I, Morikawa M, Yamada
T, Cho K, Sawai H, lIkegawa S, Hasegawa
T, Minakami H. Recurrence of
osteogenesis imperfecta due to maternal
mosaicism of a novel COL1A1 mutation.
Am J Med Genet A. 158A(11):2969-71,
2012.

Cho TJ, Lee KE, Lee SK, Song SJ, Kim
KJ, Jeon D, Lee G, Kim HN, Lee HR,
Eom HH, Lee ZH, Kim OH, Park WY,
Park SS, lkegawa S, Yoo WJ, Choi IH,
Kim JW. A single recurrent mutation in
the 5'-UTR of IFITM5 causes
osteogenesis imperfecta Type V. Am J
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Miyake N, Elcioglu NH, lida A, Isguven P,
Dai J, Murakami N, Takamura K, Cho TJ,
Kim OH, Hasegawa T, Nagai T, Ohashi H,
Nishimura G, Matsumoto N, lkegawa S.
PAPSS2 mutations
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Matsui Y, Takigami |, Monges S, Zabel B,
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Ikegawa S.
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neuropathy: A report of three patients.
Am J Med Genet A. 158A(4):795-802,
2012.

Daniel PB, Morgan T, Alanay Y, Bijlsma
E, Cho TJ, Cole T, Collins F, David A,
Devriendt K, Faivre L,
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Ikegawa S,
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severity. Hum Mutat. 33(4):665-73,
2012.

Sasagawa S, Takemori H, Uebi T, Ikegami
D, Hiramatsu K, Ikegawa S, Yoshikawa H,
Tsumaki N. SIK3 is

chondrocyte hypertrophy during skeletal
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joint diseases - Where we were, and
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Ikegawa S. Genomic study of bone and
joint diseases - where we were, and
where we are going. 12th Annual Meeting
of East Asian Union of Human Genetics
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7/5-6
30

Meet the Expert:

30
7/19-21
Tsumaki N, Regulation of differentiation
and cell reprogramming of chondrocytes
Cold Spring Harbor Asia Conference,

Bone and Cartilage Suzhou Dushu,

53

10.

11.

China 6/11-15
N)
chondrogenic cells directly from dermal

Tsumaki Generation of induced

fibroblast culture by defined factors

Internatinal Conference on Bone
Morphogenetic Protein Lake Tahoe, CA,

USA 6/19-23
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2012/9/27-29
In vivo and In vitro Modeling of
Type I Cell

Collagenopathy using

Reprogramming Technologies 13

2012/9/14-15

2012/10/26-27

9 Skeletal Research
Meeting 2012/11/10
5
2012/12/2
Okada, M.; Tsumaki, N.; Chondrogenic
human  induced

differentiation of

pluripotent stem cells, International

Society for Stem Cell Research 10th
annual meeting, Yokohama, 6/13-16
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2006

316 69

11
Superti-Furga 2010
author
WG
24 3 1

WG

2006

dysplasia
Stickler
Stickler

malformation
anomaly

polydactyly

thanatophoric dysplasia

226

23
Andrea
last

thanatophoric
death
bearing lethal
thanatophoric dysplasia
thanatophoric dysplasia
lethal
2006
asphyxiating

thoracic dysplasia

diastrophic dysplasia
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metatropic dysplasia

WG

2010

1) Taketomi S, Hiraoka H, Nakagawa T,

56

Miyamoto Y, Kuribayashi S, Fukuda A,
Takeda H, Fukai A, Hirota J, Nakajima K,
N,
autograft for medial

Haga Nakamura K: Osteochondral

femoral condyle

chondral lesions in a patient with
multiple epiphyseal dysplasia:
long-term result. J Orthop Sci 17:

507-511, 2012

2) Susami T, Mori Y, Tamura K, Ohkubo K,
Nagahara K, Takahashi N,
Uwatoko K, Takato T:
morphology and occlusion of a patient
with
progressiva (FOP): Follow-up from 8 to 21

Uchino N,
Haga N, Facial

fibrodysplasia ossificans
years of age.
165-170, 2012
3) Jiao S, Zhang Y, Ma W, Haga N: FOP in
China and Japan:

Spec Care Dentist 32:

an overview from
domestic literatures. AmJ Med Genet Part

A 161A: 892-893, 2013

9]
FOP 115
, 2012.4.20-22,
2)
85

, 2012.5.17-20,

3) 1 2010
24

, 2012.12.1,

4) Haga N, Nakahara Y, Ogata N:

Ambulation and its Support in Patients

with Fibrodysplasia Ossificans



Progressiva. The 14th Congress of the
International Society for Prosthetics
and Orthotics, 2013.2.4-7, Hyderabad
(India)
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Mallows CP index AlC

“)

6)) -

(6) CT

CT

2010

The Japanese Translation of
“ Nosology and Classification of
Genetic Skeletal Disorders: 2010
Revision”

1
2)
3)
4)
5) 6)
D)
8)
9)
10) 11)
1,2 1,3
1,4 1,5 6,7
1,8 9,10,11
Japanese Translation, Genetic
skeletal disorders, Skeletal
dysplasia, Nosology and
classification



1.
[ 1] [ 1]
chondrodystrophy
p236 [ 1]
chondrodystrophy achondroplasia
2.

[ 1 (E)osteogenesis imperfecta, dysosteogenesis, dystosis
(D)Osteopsathyrose, Osteogenesis imperfecta - (E)osteogenesis
imperfecta

(E)osteochondrodysplasia -

(E)osteochondrodysplasia

achondroplasia [ 1 - achondroplasia

osteochondrodysplasia - osteochondrodysplasia

osteogenesis imperfecta [ 1 - osteogenesis imperfecta
3.

osteogenesis imperfecta
X
I (COL1A1, COL1A2 )
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skeletal dysplasia, bone dysplasia

X
osteochondrodysplasia
dysostosis
2010 40 456

fetal skeletal dysplasia

dwarfism

thanatophoric dysplasia

3 FGFR3

achondroplasia
1~2
1
BPD (trident hand)

3 FGFR3

80%
25%
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hypophosphatasia

tissue nonspecific
alkaline phosphatase TNSALP
1 TNSALP

ALP
1559delT
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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 2.0 247 2.0 22.4 1.7 24.3 1.8 22.9 1.8
20-0 29.0 2.0 27.2 2.0 247 1.8 27.0 1.9 25.6 1.9
21-0 31.3 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 51.1 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 S57.7 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 S57.7 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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