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SLC25A13

PCR-restriction fragment-length polymorphism

1. NICCD

90%

neonatal intrahepatic chorestasis caused by citrin )
deficiency NICCD Yasuda
20 50 Yasuda ©
7
SLC25A13
citrin
2 7 2.
21.3 2-1
3)
1
2
3 ()
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1 PCR

bp *
esideld | EXF forward *2 101 (97) 5-TGT TGC TTG TGT TTG TTT TTC C -3'
Ex9R-2 reverse 5'-TCAGCCAAGTTAAAGGGCAGA -3'
Ex11F-2  forward 5-TTG GAG CCA CTG CTG TGT AT -3'
IVSTHIG=A 1 1R reverse *’ 184 5'- TAA CAG GTA TTG AGC ATG TGG C -3'
. IVSISF2  forward * 5'- TGT TGT GTC TCT CCT GCA GG -3'
1638ins23 | 168 reverse * 146 (169) 5-GCA GTC TAT CAC TCC GCT GT-3'
$225% IVS6F forward * 16 5'- GGA GAG TAC AAG TTC TGG TC -3'
IVS7B reverse * 5-ACTAGT TGC CTT CTT CAC CC -3'
Ex13F-2  forward 5'- CAC AAA GAT GGT TCG GTC CCA -3'
IVSI3HIGZA 1 p 13R2 reverse 141 5'-CAG AAG CCT TAG TCC ACA CCT -3'
1800insA  |IVS16F  forward * 307 (308) 5'-CTA ATT ATA TCT GTG ATT TCT CCA-3'
R605X  |IVSI7B  reverse * 5'-GGA GTT GAT ACA TTC TCA TCA G-3'
* 6 Yasuda 6
2 2 Sinasac 2
*3
2
bp
3k
851del4 PCR-RFLP | HpyCH4IV 71,30 97 97,71,30 38.3%
IVS11+1G>A | pCR-RFLP MnlI 146,38 184 184,146,38 41.3%
1638ins23 PCR - 146 169 146,169 1.9%
S225X PCR-RFLP Alul 369,57 214,155,57 | 369,214,155,57 5.8%
IVSI3+1G>A | pCR-RFLP | HpyCH4V 116,25 91,25 116,91,25 5.3%
1800insA - - - - 1.5%
R605X i - . - 0.5%
1 * Yasuda 0
2 50bp
851del4 IVS11+1G>A IVS13+1G>A
v HpyCH4 v Mnl v HpyCH
Normal 5° @—GACGTATGA—e 5 &—— (N);GAGG —e 5 — TGCA— TGCG—e
w_} . ~ J
30bp 71bp 146bp 38bp 25bp 116bp
v v HpyCH
Mutant 5° @—GACGA ——@ 5 &—— (N)GAGA —® 5’ &— TG CA— TGCA —e
~ Y ~ ~ ' —~
97bp 184bp 25bp  25bp 91bp

RFLP
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2-2 DNA

1/8 1 Hb
95 20
DNA K
2-3 PCR
1

TagDNA Amersham Pharmascis NJ,
USA PCR 94 30sec - 60 30sec - 72
30sec 35 Gene Amp PCR system
2400 Perkin-Elmer Corp, CT, USA PCR

11.4pl 10xReaction Buffer 2pl 2mMdANTP

2ul - 100pmol/ul 0.2ul
Taq+Antibody 0.2ul DNA 4ul
20ul
2-4
2 1

(1) PCR-RFLP  (restriction  fragment-length

polymorphism)
PCR

NuSieve 3:1
agarose, Bio Whittaker Molecular Applicatiuons, ME,
USA  35minl00V

S225X Yasuda

851del4 IVS11+1G>A
HpyCH41V
(5> AYCGT)
Mnl BioLabs, NE, USA 5’
CCTC(N);")
IVS13+1G>A

BioLabs, NE, USA

HpyCH4V BioLabs, NE, USA
(5>TGYCA) 2

37 60min
(2) PCR
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1638ins23 23
Yasuda
3)
1800insA  R605X
gDNA 15bp

PCR

7

851del4 IVSI11+1G>A 1638ins23 IVS13+1G>A
RFLP PCR
2 5

123

1: Normal
2: Hetero

3: Homo

97bp
71bp

2 851del4

123

1: Normal
2:  Hetero
3: Homo

184bp
146bp

3 IVS11+1G>A



1: Normal

2: Hetero
169bp
146bp
4 1638ins23
NICCD
8)
1: Normal (1/70)
2: Hetero 1/20,000
1/100,000
116bp
91bp
5 IVS13+1G>A
851del4 IVSI11+1G>A
IVS13+1G>A 3 Yasuda 6
DNA
1800insA R605X
S225X
gDNA  PCR
Yasuda
851del4 Yasuda
4. 4bp
26bp
2
IVS11+1G>A  IVSI3+1G>A Yasuda
1999 Kobayashi
SCL25A13 2bp
citrin D
allele
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30bp

DNA
3,5

92% 851del4
IVS11+1G>A 1638ins23 S225X IVS13+1G>A
5 R

7 90%
9,10)
S.
PCR-RFLP
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Genetic Diagnostic Scheme for Adult-Onset Type 2 Citrullinemia

Using Dried Blood Samples

Shosuke Nomachi, Yasuko Tagami, Emiri Nakazawa, Yoshikiyo Midzushima,
Tsuneichi Ozaki, Kozo Fujita,

Mitsuru Kubota 1, Masyoshi Nagao 2 and Akihiro Yamaguchi 3

Newborn infants with adult-onset type 2 citrullinemia often show garactosemia and
hiperaminoacidemia as hypermethioninemia and hyperphenylalaninemia in neonatal screening. It is
difficult to diagnose these patients, since neonates with other inborn error of metabolism or hepatitis. show
the similar screening results. The early diagnosis of adult-onset type 2 citrullinemia is important since
some patients have liver dysfunction as vitamin K deficiency and cirrhosis in young childhood. Therefore,
we tried to develop a simple and convenient genetic diagnostic scheme, consisted mainly with
PCR-restriction fragment-length polymorphism, using dried blood samples. By our method, it is possible to
identify more than 90 percentage of patients with mutations in the responsible gene of adult-onset type 2
citrullinemia, SLC25A13.

1 Department of Pediatrics, Hokkaido University School of Medicine
2 Department of Pediatrics, National Nishi Sapporo Hospital
3 Chitose Institute of Japan Food Research Laboratories
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