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Table 1. A2opibdel ofshfistalE] o F3dejrbd

~ ATE 9 29 HAH OALARY A

AL B (2011.6.715)

OMIM Disease OMIM Gene location
#250950 3—methlyglutaconic aciduria 1 *600529 AUH Chr.9
#210200 3—methylcronylglycinuria *609010 MCCA 3q25—q27
*609014 MCCB 5ql2—ql3
#143890 AD familial hypercholesterolemia *606945 [LDLR 19p13.2
#300100 Adrenoleukodystrophy *300371 ABCDI Xq28
+107400 Alpha—1 Antitrypsin deficiency +107400 SERPINA I 14932.1
#207800 Arginase deficiency *608313 ARGI 6923
#207900 Arginino—succinyl Lyase deficiency *608310 ASL 7cen—qll.2
#237300 Carbamoylphosphate synthetase I deficiency #*608307 (CPSI 2935
#212140 Carnithine deficiency *603377 SLC22A5 5q31.1
#255110 Carnitine palmitoyltransferase II deficiency *600650 CPT2 1p32
#219700 CFTR-related disorders x602421 CFTR 7q31.2
#605814  Citrin dieficiency *603859 SLC25A13 7q21.3
#215700  Citrullinemia *603470 ASS 9q34.1
#220100 Cystinuria x104614 SLC3A1 2p16.3
#177000 Erythropoietic protoporphyria x612386 FECH 18q21.3
#301500 Fabry disease x300644 GLA Xq22
#162000 Familial hyperuricemia ¥191845 UMOD 16p12.3
#227810 Fanconi Bickel syndrome x*138160 SLC2A2 3q26.1—q26.3
#230400 Galactosemia *606999 GALT 9p13
#230200 Galactosemia type 2 x604313 GALK 17q24
#230350 Galactosemia type 3 *606953 GALE 1p36—p35
#256540 Galactosialidosis x*613111 PPGB 20q13.1
#230800 Gaucher disease *606463 GBA 1q21
#231670 Glutaricacidemia type 1 *608801 GCDH 19p13.2
#231680 Glutaricacidemia type 2 *608053 ETFA 15923—q25
*130410 ETFB 19q13.3
231675 ETFDH 4q32—qter
#232500 Glycogen storage disease type 4 *607839 GBE1 3pl2
+232200 Glycogen storage disease type la +232200 G6PC 17q21
#232220 Glycogen storage disease type Ib *602671 SLC37A4 11923
#232400 Glycogen storage disease type III *610860 AGL 1p21
#234500 Hartnup disease *608893 SLCEA19 5p15.33
#229600 Hereditary fructose intolerance x612724 ALDOB 9q22.3
HFE—associated hereditary hemochromatosis +235200 HFE 6p21.3
#238970 HHH syndrome *603861 ORNTI1 13q14
#236250 Homocystinuria *607093 MTHFER 1p36.3
+236200 Homocystinuria +236200 CBS 21922.3
+309900 Hunter syndrome +309900 DS Xq28
#607014 Hurler syndrome x252800 [DUA 4p16.3
#259900 Hyperoxaluria type 1 *604285 AGXT 2q36—q37
#239500 Hyperprolinemia 1 *606810 PRODH 22q11.2
#307800 Hypophosphatemic Rickets *300550 PHEX Xp22.2—-p22.1
#602390 Juvenile hemochromatosis *608374 HJV 1921
*606464  HAMP 19q13
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AHAIE o fAR S fAAAA 25 (2011.6.7]F)

OMIM Disease OMIM Gene location
#245200 Krabbe disease *606890 GALC 14q31
#609016 LCHAD deficiency *600890 HADHA 2p23

%143450 HADHB 2p23
#300322 Lesch—Nyhan syndrome *308000 HPRTI Xq26—q27.2
#309000 LOWE syndrome 300535 OCRL Xq26.1
#222700 Lysiuric protein intolerance *603593 SLC7A7 14q11.2
#248600 Maple Syrup Urine disease x238331 DLD 7q31—q32

*248610 DBT 1p31

*608348 BCKDHA 6ql4

248611 BCKDHB 19q13.1—q13.2
#253200 Maroteaux—Lamy syndrome x611542 ARSB 5q11-ql3
#250850 MAT deficieney *610550 MATIA 10q22
#201450  MCAD deficiency *607008 ACADM 1p31
#232600  McArdle disease (GSD V) *608455 PYGM 11q13
#309400 Menkes disease *300011 ATP7A Xql2—ql3
#250100 Metachromatic leukodystrophy *607574 ARSA 22q13.31—qter
#251000 Methylmalonic academia *609058 MUT 6p21

*607481 MMAA 4q31.1-q31.2

*607568 MMAB 12q24
#237310 NAGS deficiency, Hyperammonemia *608300 NGAS 17q21.31
#257220 Niemann—Pick disease *607623 NPC1 18qll1—ql2

*601015 NPC2 14q24.3.
#311250 Ornithine transcarbamylase deficiency *300461 oTC Xp21.1
#168300 Paramyotonia Congenita +603967 SCN4A 17q23.1—q25.3
#261600 Phenyalanine hydroxylase deficiency x612349 PAH 12q24.1
#232300 Pompe syndrome *606800 GAA 17q25.2—q25.3
+176100 Prophyria cutaea tarda +176100 UROD 1p34
#606054 Propionic academia %232000 PCCA 13q32

*232050 PCCB 3q21—q22
#261640  PTPS deficiency *612719 PTS 11q22.3—q23.3
#266150 Pyruvate carboxylase deficiency *608786 PC 11q13.4—ql13.5
+261680 Pyruvate carboxylase deficiency +261680 PCK1 20q13.31
+261650 Pyruvate carboxylase deficiency +261650 PCKZ2 14q11.2—ql2
#268800  Sandhopff disease *606873 HEXB 5ql3
#272800 Tay—Sachs disease *606869 HEXA 15q23—q24
#276710  Tyrosinemia III *609695 HPD 12q24—qter
+276700 Tyrosinemia type I +276700 FAH 15q23—q25
#264700 Vitamin D dependent Rickets type 1 *609506 CYP27B1 12q13.1—q13.3
#201475 VLCAD deficiency *609575 ACADVL 17p13
#277900  Wilson disease *606882 ATP7B 13q14.3—q21.1
2l ?F}ii’ﬁ AR FAAE s, dAs AT e FAAARE Ko A A
Ade ox A9 7ksAdol e 2R frAAL A H| gk &S Fole wES
o W9IE FY 5 APV, ARHOR YPHOR  )golol & Lo walt



A7IME S o] &3t FHRAARNA refe-
rence sequence®} AJo|EH U2 7] Wol= W
Qo] Hi= Eho|AA] i Wy AFo] ¢l
t}3/3 (polymorphism) 17 o7& A7 stoof gt
th o] & flste] FAWoldlo]EHo] A4t Single—
nucleotide polymorphism (SNP) dlo]EjHo] A&
o]g-3it}. Eelo] vlojEH|o] A2+ Human Gene
Mutation Database® (HGMD, available in http://
www.hgmd.org) & = o83, Hud 59
°]¢] 7-9- PubMedZ AA¥ 319 ZARE 53t
ald ZAwolof thgt 75A77t B A=A o

=4
B2 gelslo]of sttt HGMD= f-EH|olEH|o] A
ojAIRE, FhAet 5S Tl 24 671 o]y

datas FEE o]&% F Ut sh=leAA Kl

= mAolof tist glo]EfHle] A% KMD (Korean
mutation datase, available in http://cdc.kmd.go.
kr) ol4] o]&-o] 7Fsattt tha/de] gels 913
oelMo] A= MutDB” (available in http://www.
mutdb.org) & ©]-&3, non—synonymous SNP
9} A, NS HisE= Aol E 34 715
Eo] glo] Woe] Ao E3-& +T} MutDBE A
A k] ths whel dlolefH]o] 2%1 Uniprot
(Universal protein resource, available in http:
www.uniprot.org) ¥ G9ZAHIAE A F3laL o =
Ao 7} Ay o] o= EHle] $X|3k= A <]
HRE 297 gRlg 4= qlvk & ohE SNpel| ¥
¥ dlolefwlo]xi= dbSNP (available in http://
www.ncbi.nlm.nih.gov/projects/SNP/) 7} 3lt}.
Z12u dbSNP+= Wolel thet 7] S5HSE vl
g 21 QlA] ko HAlo] of & wilo] Qlo] A
AdloElHjo| Az = 2 ARGSHA] gkt

ol2] gt HloJE o] s ol Barw o] Q1A ok,
kAol AlA] WA E A28 missense ol s

AN el A] sl Holzt 1% olul =2 EAlskE
A] 55 I5H= polymorphism testS WA Al
aygieh, el A E A %= missense WO|
= U 7575 S 7158 Agolt-E A
ol Folof shut, o] B W AJHY vlgo] &
QuEPRg oFEZ T3S £ in silicoZ o5 &
= WA AldE = 7 Stk of7]oll AREEE oS
S 2 O 2= Sorting Intolerant From Tolerant
(SIFT, available in http://sift.bii.a—star.edu.
sg/) ' ¢} Polymorphism phenotype (Polyphen,

o)
R

[ 1x

:

available in http://genetics.bwh.harvard.edu/pph/),
2]3 Panther'”
pantherdb.org/tools/csnpScoreForm.jsp) %°|
ULt SIFTE AR 7s= 7 adAkre] ¢
71794 9] “d&% (homology) ¥ 242}2] o] Ake]
2] ato] wlol7} whil] 7]gef o] =
= A& F4shs oItk SIFT
S Y- GenBank (available in http://
www.ncbi. nlm.nih.gov/genbank/) ©l| %% 8l
+= GI (gene identifier) HIE AFE3h= Zlo] A
glateh A4 A37F 0.05 o)atd W EAo]

OE = =
o 7FsAel B e Ao% B 4

(available in http://www.

il

i)

X

i

)

g Mo
T S

:

SIt}. Poly-
phend @A) 2 T 754l |9
ofu| ik ol 5 mhetsto] FAMol 9] ThsA S o
= g 7O F ynipriot database? =W
5 FQ7 3 4L sequence annotation,
multiple alignment, TF¥2 2] FFZHo] o] &2 o]
&3ttt 54 7S 7= THQl dlel] ®ol7h =
AsFA, ligand binding 791, =& disulfied 52
bondE FA = F-2lelA Q] Wol o5 st
EAHo] 715AS 53U (Position—Specific
Independent Counts, PSIC score$l), multiple
alignment® F3t] d5® S PSIC socrew
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AR S] Q714 Dol e S B
Q1 (multiple alighment) 3o 24 EdHo|] 7
43& 53} Panther ©]-838 #4& Hoﬁfﬂ%
FASTA 29 ofnjnAbtdddolElE o= 3
t} A9 42X subPSEC (substitution posi-
tion—specific evolutionary conservation) score
EUER, >0.5 oS B v ZdRio]d] 717t
£ o7 FgFE} o] 9% PolyDoms, MAPP,
SNPs3D, ANNOVAR, Sequence variant analyzer
59 oS TR0l v Atk

Ao dS5z2 I 2 HZY AAUHF7IME
A7 S o &3 F3A4 A71M D Told ves
t}eE2] non—synonymous WolEel thst o] 4]
25 Wo] AREH L gtk

3. A2 UolMo| VISeE S8t =
>3

NSEZZ W AN in silico® AZF H]go]

s oXA|ul 1 Au}r} of| Sof] A upA] kO
o, Bol Soiwo)gl= =l yx] Ealt) o= =
gst7] flste] AlddolA 54 EdAwolr}

A9 7)ol JFL vHS HAdafo} we.

Ho| = tpEAS a5 Qi) 1 o7 9=
BEl—7htEd o] A= (ornithin—transcar-

bamylase deficiency)®] 3¢, Skxjollq A=

OTC 4] o7t fred ZEk=v = ¥WEE
SEA|EAA BHAIZ] T OTCL 71421 ornithine
¥} carbamyl phosphateZE Z3tslo] 7 AHEQ) ci-

trulline®] o= A% A= x]9] o7 vkAw
Ho 7} 75l Y= vAl= A obd A& dAHE
FAH? | glol2EF2 A8 sl shu o
7A9-= 4—methylumbelliferryl (MU)©o]g}h= 8%
4ol & 71HE ol&ste] At AA wdw

=
GLA o7} =¥ Svh=r|= HE S 23

oid

X

A119 A1 &

, ppl~7, 2011 —

4=MUel &gt FFLr) oj= Fi ddy= A9
olf 2 EHolYS weksh?,

AR kel M 2] A2l -$== pro-
moter assays= &4 7158 H|EAI3) o
gke1E 4= it} Adrenal hypoplasia, congemtaJ
Al frHzte] NROBI (DAX1)®] 2be2 SFI
(steroidogenesis factor—1) ¥} %45 2-8-510] STAR
Az s Oﬁﬂﬁ}i e gttt gt AlA
Els Fid Fohzm| = wE el o]}
ARG 4 Sl SFI9) AHE, 183l STAR
A2} promoter F-¢Tro] luciferase GAAF9};
fusion® o] promotor?] 3ol &l luciferases
o] i"—iﬂb HE S B &31sle], Juciferase
o W oA HE gRIgro s datol A4 Hel
Hol 8] 75 Aj oF

AT 7% *1}9] bz Alazutel] 9x)8H -
HEA| 9] 7] &
Q1 e AR 7]%% 2
FAHTAAE AEE NAE o) & = o
Ao EH 75 ATE FAT otk 21 dE 4
&) Al FHARI ATP7B (ATPase, Cu(2+) —
transporting, beta polypeptide) oA W71 == H
olel thet 75 A, A ATP7BS) A A
Q1 Ccc27} AA¥ dH (yeast, Saccharomyces
cerevisiae) 8= ol-&sto] Ao AA H]l ATP7B
Wo] AbEo] Cee2 A4l A1 o] Ao ke n)x|
= A8 o H-E ERIgFomA ghatol|AlA KRl ’lo]
7} EARo|ds &1l o Qi

olgigt 7|5 A5 E3hH missense Wolol| o
st AHAR FAE AAT = UAIRE, T o] A
) U1, o] As] T goloA, Ak A

[e]
AZ I8 BRAQ PARE A7 FET,
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