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<1/50% a8 ) LERER< 1 /1A,
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TR NXZE &S (Online Mendelian Inheritance in Man
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Mutation Totals: 192,001 =  Small mutation:43109
Gross mutation:18008

Other:5891



- 0 3% i
N MyGenostlcs 2 1 S N

kv =0 | [N \
TR e Eﬁ;
Case 1:AD

Casel : EFIETHTATERT;

Case? : BEEHASRTHESIERET,
—4 [ AR ALYR
——d  AEK TR




o WHin

g MyGenostics

Toward the promise of Genomics

ATCG

ARG AT RE

ERRAL SRR c.G705A , p.M235X LGMD |

AT —{{ (‘Sanger )
INGEHENERSE . 474insT -, p.G158fs Sravet —{X¥ (NGS)
ARERES = - — SMA

DMD MLPA
KR ERERR = g = PMP22E (X —f% (NGS)

(CMT)
BNEANES P aCGH

=

WK CNV B 7 —fX (NGS)
=BRERFEE  (CTG)n DM1 PCR+ B ER43 A

GenCap™



o K iH

N .
‘-&A MyGenostics n
y Toxard the promise of Genomics ﬁ’?ﬁ-‘ % ﬂg é |

ATCG

Bt T+ HB BT PR A
F PR K IFAPP |

) )
/ 1] I \
K RFER (HPO), --5---- PR B I - f W Z: Bl panel------- 4 B2 W
(PR, KREHE)




o K iH

N .
N MyGenostics - —_— N—7
:\‘; Toward the promise of Genomics — ‘ﬁ \R; | .

// HA RS TR R R E MK IE:

i 7K DN
Egﬁgﬁﬁ ik iSERT i TRy
B E =P ARBEIH: K
\\ iR F% e H =R ILE




o X

6: MyGenostlcs - — 2 N—s
- A R KR

HPO
IFEIR =i, A HE H
Bk SR AR | NN
R B




o WX

OMyGenostlcs - L — N —
H P B RAE
- N — }l-‘

ATCG

{45 me“‘
=S




Y MyGenos_tifc:; | “— . @ i\'_‘_’
Toward the promise of Genomics -
" Z8: N R BKIE

ATCG
PASEERN L2 MR &R 44/ EwAN BUnt BEy ‘ A FR
A -~ ot 5 Ty |35 ’
I wmwms MY wp we ke Ak PRER Ty
chrl AR R IRIES
'\g"\j'é 45974604 N'\g5gl5 exond °'56;d“p p.R189fs  het ; pa”}‘c’ge” AR JFFEZLEERR - B
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FH LN =18 R IE A
MMA chrl- NM_015 €.609G> p.W203 . pathogen Vo= I S bl A A y
CHC 4597464712 506 exon4 A X het ic AR JRFEITRIEIR K AR

fiECbICHY

SECER: - [1] S RiE T 5 Methylmalonic aciduria & homocystinuria, cblC type#H=%: - Lerner-Ellis,et al. Hum
Mutat, 30, 1072, 2009
[2] L fki& it 5 Methylmalonic aciduriati><:  Lerner-Ellis,et al. Nat Genet,38,93,2006

R

EREAD T BIMMACHCH: R 2424 & R4S -

(1).c.567dupT (4L X 555675 fE N RRmEENE), SFHEARLRNLp. R18Hs(FLILRAE), =L RN E T 2SN,
TENBEF R AL . HGMD %L i L3k iE 5 Methylmalonic aciduria & homocystinuria, cblC typet <.
BERRBAET, ALK BT, AN BHZA R REE R,

(2).c.609G>A (% fH [X 556095 1% H I HH VR AR 3 9 IRIERS), REE IR UL p. W203X (8 L RAR) . %A A
JBT 2 SMAL A, ENBER R ARG . HGMDH L A C ik iE 5 Methylmalonic aciduriati o< . £258 %
AR AT, SR NZ SN SR E AR R, RN BRZAL 5T R
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SLC25 chr7- NM_014 €.615+5 . pathogen
Al3 9582234411 951 exon7 GoA splicing het 0.0002 ic AR AR A B =R o
sLcos o7 NM_014 c.852 85 athogen
95818684 = exond C2%-°2 npogafs  het  0.0008 - PAoY AR R E A ZRE  BREE
Al3 958186871 251 5del ic

S R [1] C ki 1T 5 Hepatitis, idiopathic neonatal#1>%: Kobayashi,et al. Mol Genet Metab,80,356,2003
[2] C.#JE T S Citrullinaemia, adult onset, type 1I/H>%: Kobayashi,et al. 96189375,3,Kobayashi;Nat Genet

P SUTA R

ZFEAR M #SLC25A13FE R 24 & /AT -
(1).c.615+5G>A(SH AL X 55615+5 5 1% H R 1 K NEn AR o RN ), SRR S i splicing(B1 15 5845). %48 5
Ng T 2B MWAL R, ENFER R AESRRK. HGMD B ML I B A O 4k JE 5 Hepatitis, idiopathic neonatal /5% .
ZRRABAETHT, KNS SR E R, 2K N BRHZAL ST

(2).c.852_855del(t2k), FEAARINM L p.R28AfS(FALRAR), 1% FAE T ZE&MA A, BN K AR
%. HGMDH bl Hd 2 ©.3%3& S Citrullinaemia, adult onset, type A% . 4K REAEDHT, 28 N2 Q%A &
TR, ZANZ A R
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*24195%CAHBEXNER R E KEECYP21IA2ER
chré_ssto_hap7-3,306,069-3,342 155 36,087 bp_|

1 2 2 4 567 879401112132 14 1516 17

oy s GRS

Fragment size : 36,087 bp ; Exon count : 10 ) 2= é"”
Intron count :9; Protein : 495 aa g

—E : BOSRBIREE ( 6p21.3 )
Bpk : CYP21A2 ( CYP21B )
n CYP21A1 ( CYP2IP)
_IREAIN | BRERRMEEE
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An Overview of Molecular Diagnosis of Steroid the Journal of
21-Hydroxylase Deficiency Motecular Diagnostics

Currant 155ue Subsoribe For Authers

Catherine E. Keegan* and Anthony A. Killeen®

From the Departments of Pediatrics® and Pathology,' University
of Michigan, Ann Arbor, Michigan

Table 1. Frequent Mutations in CYP27 in Classic CAH

Approximate

Mutation Location frequency (%)
/ Deletion CYP21 25-30 \
Pro30Leu Exon' 1 5-10
A(C)656G Intron-2 20-25
A8bp Exon 3 5-10
lle172Asn Exon 4 5-10 « S I
Exon 6-cluster? Exon 6 5-10 e
Val281lLeu Exon 7 5-10
17577 Exon 7 <h
GIn3185top Exon 8 5-10

E Arg356Trp Exon 8 10 {

*Exon 6 cluster includes lle236Asn, Val237Glu, and Met239Lys.

eI BN, BEEARK. BEARORAESS |
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#35%CAHIBRRIER R HE & ERECYP11B1 /HSD3B2 / CYP17A1
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Cytogenetic location . 8g24.3 1p12 10q24.32 8p11.23
Fragment size 7464 bp 7920 bp 7003 bp 8383bp
Coding exon count 9 3 8 7

Protein 503aa 372aa 508aa 285aa
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1. 995%MCAHIEXERSEEAEECYP21A2ER ( PMID:20823466 )

!
MLPA : CYP2IA2ERAMA : SMAMRE + I RERIKES
(HE=65%-90%HICYP21IA2ERHZE )

2. CYP2IAERFEBERZICYP21ALP , BBMNGSIENIFTEZ XD
|
long-PCR+NGS : CYP21A2EAE (iRZECYP21A2EMBEE )

3. ASUHCAHBEXERSEASEECYP11B1 /HSD3B2 /CYP17A1
/STAR ONMNERE L , 939 NMNEREHEAIGARCAHLER 2T,
!
NGS : 5/NCAHMEXEE
( CYP21A2/CYP11B1/HSD3B2/CYP17A1/STAR)
F1391 CAHEE 2 EXER LI T44 N ERENE,
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Gene Mutation Location AapprOX|mate frequency
IVS-12A\C>G Intron 2 32.69%
1172N Exon 4 21.15%
CYP21A2 54 & 2K CYP21A2 15.38%
p.H63L Exon 1 5.77%
706 713del8bp Exon 3 5.77%
-113bp SNP Exon 1 <5%
CYP2IA2Z @@ p.H363Q, Exon 8 <5%
MR F1-7HE MG CYP21A2 <5%
€.292+1G>A splicing Intron 2 <5%
p.Q319X Exon 8 <5%
exon1-3Hk 2k CYP21A2 <5%
V237E Exon 6 <5%
M239K Exon 6 <5%
¥ p.R484fs Exon 10 <5%

O XREA CERRE.

N EEE, T2
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- NROB1, STARFICYPQQB1 , EEE”R

Gene Mutation Location Aapproximate frequency

Trpl71Stop Exon 1 20%
NROB1 2k NROB1 20%
NROBl @  Pproi1gifs Exon 1 20%

@ c.650+2T>A Exon 6 | 25%

=N Arg272Cys Exon 7 25%
TAR
GIn77Stop Exon 3 25%
@ GIn33Stop Exon 2 25%
Gly435fs Exon 8 50%
CYPllBl'
@ Lys251Stop Exon 4 50%

O FREACEIRE. NEEE, B
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AER: BURAERXHERAWF T, ZASRRREARPERERR

DNA ZR{ER:
Rk BEXE BER | AR 5”["‘# EFAN “Homtt it . L5
i B : o ) P |7 -
S AL R ST TN LA W
CYP2 ~ chi6- =~ NM. 00 ¢.518T> pathoge RRMEERER
oo’ ospo S 4 PPN M OB Ty A gy TR
CYP2  chr6-  NM 00 ¢955C>  p.Q319 pathoge RRUFERER
A noosios?  os;o S 7 x ' e R LT XK

SEVM:  [1) CHEIT S Adrenal hyperplasia #7G: Amor,et al. Proc Natl Acad Sci U S A,85,1600,1988
[2] C#iEid 5 Adrenal hyperplasia /1 7%: Globerman,et al. J Clin Invest,82,139,1988
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EFEERS: XXX w F: XXX {1 | R .
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EBA . XXX R =

SiTmE: P panell-3
EFRER:  BRERASESAER

s R - WA X EE MRS, EMESRRREEXPBSTRE

DNALR{ER: /\ /\

mEn BRE EEm  sEEm WA 12,/ BER  BR . =
EE o= we BT Twmy Tmy oaa amE kA e [ oE

; . Tikaly -
ch2- NM_17 . cINT=  pWIN 7 IR ESmE ..
PO yustssa s = g R het : ( pahogz AR ) 15 24 7 SR
chr2 = ~ 1 T8 - = a )
PO 1500418 DMLY pomp 22084 pOTEE L 07 \ PROER PIRBAZONN \ g
i 3721 upT g nic 5 2am
15004191
N \_/

FEEVE: [1] 2FERS Total iodide organification defectiB7 ¢ Niwet 2l JClin Endocrimol Metsb, 87, 4208, 2002.
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[ Patient with a high likelihood for a monogenic etiology of short stature — see Box 1

‘l’ Yes T g .
argeted genetic testing
3y |—
| Does the patient have a distinct recognizable genetic syndrome: ‘ (sequencing, microarray, or
i,No karyotype as appropriate)
for known dandidate geries '

| Was the patient small for gestational age? |

e T 1

g g Does the patient haye disgroportionate short
)
‘ Does the patient have microcephaly? fhar skelesdl >

Yes

Targeted next-generation, Testing for Russell-Silver Perform a skeletal survey. Does the patient have peowth |
seguencing panel and capy Syndrome and/or 3M Does it sdggest a distinct hormone deficiency or insensitivity ?
number assessment of all syndrome syndrome?
genesknown to cause "‘___-_‘_,_.--' o "'--—-.._‘__“)
micracephalic primardial Yes No -J( | r—‘—-_-_-—‘—’lirgeted Texe pfleratich
dwarfism {Table-1] plus IGF1 Targeted genetic testing Karyotype if Karyot | <& sencing paaPIME copy
and IGFIR female, SHOX |
if female number assessment of all
- testing; FGER genes known to cause isolated
consiffer » GHD, multiple pituitary
hormone deficiency or growth
f If negative IFnegative If negative If negative hormone insensitivity
(Tables 2-4)
Consider sequencing NPR2 if one
or both parents has short stature
If negative

Apparent Idiopathic Short Stature

If negative

Consider whole exome sequencing and chromosomal
microarray for copy number assessment

Diagnostic algorithm for the genetic diagnosis of short stature.
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Factors That Increase the Likelihood for a Monogenic Cause of Shoxt Stature

Severe GHD

MPHD

Unequivocal GHI

SCGA without catch-up growth

Additional congenital anomalies or dysmorphic features
Evidence of a skeletal dysplasia

Associated intellectual disability

Microcephaly

Height below -3 SD
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ZREEIEE ABHEEAHI, 7EDecipherli B E+ E il 522q11

deletion syndrome (Velocardiofacial / DiGeorge syndrome)AH %<

MIR1306,POMI121L4P.POM121LEP; PRODH,AIFM3.CLDN 5, TXNRD2, PUEAP] . THAPT,AS1 . TUBAJEP,GPIBB.C
DC45:COMT:SLC25 AL ARVCF.GSC2ELHLY 2 DGCRE:SERPIND - TSSK2:DGCREL-LOC 501835;5EFT5:GP1BE,;
RIMEP3B:RIMBP3IC: TMEM191A: ZDHHCS:PIR N6 SCARF2 PI4K A SEPTS: RANBP1 MIR 1 786, RIMBP1;UFDIL;
DGCRS:ZNFT4;:CLTCL1:C220rf29: CREL:MIFA 761 . DGCRY; PARNEP:LOCA00891.SNAP29.GNB 1 L. DGCR - MED]
5.C220rf39; TBX 1,SLCTAST0OC1 50197 DGCRE, RTNAR, TRMT 24,0 22002 5. LOCT29444:DGCR 14 MRPLAD,LZTR
1-THAPT:MIR3618:BCRP2,LOC284865. DGCR10-DGCR 1 1 HIRA T OC388849, TMEM191B: MIR 183

ThRREE oL EWEY

PRODH AR 7D I BB 12 M 4, BB
GP1BB AR 1. Bernard-Soulier 555 fiF, B X 2. 5 & i 86 W65
COMT AD LEME., BHE2 Mo RE, AR
SERFIND1 AD HTAEMET IR SHAmi
SCARF2 AR Van den Ende-Gupta & fiF

PIAEA AR E BN, B, TMAA S ERE D ERE
SHMAP2Y AR WMEFE 2. #EKRTE. 8. AIXEALESIE
TBX1 LAD2AD3AD4.- 1 EEMNBAE 2 DiGeorge F &1 3R CHESIE4 RENE

gFaiE
RTN4R AD W BE, BB
LZTRI TAD 2AD %6 2. Schwammomatosis-2, 5B L
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SLC7A14 linked to autosomal recessive retinitis
pigmentosa
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Mutational screening of known RP-related genes. To reveal the

underlying genetic defect in this patient, we initially screened 7795 FH ICHE LRI 48 3R 7 A 77 VERERR
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