2. FAER - LEICBIT 5 b Y U RBEEICER T 5 BERE - IFEEHOERICmT
<

REHSLRZFERZREZNER FEEDREE KB R, HEF #7

AFFFRICSINT 5 BE 110 BlE B Uz, FrERIRH 5 S 220 & IBRIEEH(R) Bk
B2, R 21 FEICHERR L7z 0—2 F & CTHEARARE & RIRICOW T OREEN S, HERALEHO
NICCD 23T 5B R RBRIEIZ DOV TR Lz, I3y U U REBIE & 2l Sz B3 60 4 OFT
AR CHLRH DB AMEFAEN OB LNIZT —ZIZOWTHE LT, JSREE 2 IRERERNT ESERE
REVEMEE & I MiFeRE. MCT S VI ERRE, U527 b—ABREINIEREE MCT EHIZR) 1
ST e Uie, 1BROBEDMEIIARESEE, MPRIEHEE, ALP 2 E L L CHIE L, MCT b
JEFABECIIMOBEICHER LT, 1 FE TIEEENOWENRD bNAMHEARH -7z, MR
B, ALP TIXAHEM CHLNREEZRD 2 olz, ¥ MY U RIBIEIZAR 6 VA £ Tt IXB AR
R B0, BESEOHEITH LV, MCT IV 7 OMEAIZAEERIMCE L THREDREEL D,
NICCD IZX L THZIThH D LHETE T, SR ILRDEFOEEPMLELEZ LD,
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3. VMY URBFE-ARAT Y —=2 T DOF[HEMH (Feasibility of mass-screening for citrin

deficiency)
iETSmbeNER K R

I. MU RS

MU ERRASELRY LY E (CTLN2) OJRKE ST SLC25413 DEW T, F OREEREIT
T ARG XU TV I UBEERTH D, TORBHIT, FRERT I VBEE, V57 F—2AM
FEZE 9 AR AMICB O CHOARBEETFRENSHE S, CTLN2 EBR3EREBTHLZ L LD
MU URIBIC X AEAERTNARH 5 o (NICCD) &M Ehiz, Y MY URBELIZIZOLD
\EEEMRTEME D — oD B/p BEERREL A & OB T, DOETOMEITK 1/17000 TH 5,

0. BHT0HER~AAI YV —=7 (NBS) TO3RH

75 10> NICCD JEF] D% FRBENT Tk, BATO NBS THT V7 h—R, AFF=0 07 =2 =L7
5 = B A BT B R S AUTIEBIAS 30 1] (40%) TETE L7z, NBS BBMEBITEM 5 oW, FFEE%
R HEABIINICCD &85 LERH DM, FIEFI DK 40% % F R KD ITTERW,

BT A AEER WA ) —= 0 TOGEEIE, RbHBTHDLY M) AMEERERICHES Z L
BHkS, LaL., ZOFETERREIL 1/80000 THY ., FHENIHEED /14 RETHD, £k
FHIREEOMBESIIRFT I B TH Y, LT LHHERMICEF L TN L Th 5D,

M. JEEEOES~ BN O BB

TR OBERENB B AL A0 TARIE PN NADH Z2#MSE5E 0 ) —EiRes V4 —
NMNFEIIBERTHD 2 L, BECEBREIRFEOBR AL, KRAMCIEEITH 2 &3 RE, BIET
BICES ThD LR ERALNE - TE R, TFHIREND NADH OB{LE T /LB EE
FHRU T AREOHELED LN TN D,

2N U RIBEIVRR K C ) R ERE, YR SI2 L0 CTLN2 ORSEL T T 2 etk
HT& 7z, £/, MEDZ LMo TR I LT, ME-TRFLET, R &R DERORKRS %
5z ek D, TDOEKRTY M) U RBEAZFEHIICZEH T LIX. FERETCHDL LEZADND,
IV. DNA testing

F 4 IZ Real-time PCR 52 AW TC 6 BIEOEHELRZHEICA 7 V—=0 735V AT L% FR%
Lire ZOFEEANUL., BEOERT VLD N%BPBHTEEE 725, E- T, AEBIRDK 80%
T L OBEGFERPBRH S, HEEBKRARE S HEIND, EVH20%DRBIRIZ—F0T L
DOHERPBHEN, RRE & OENNBBEL 25, Zo%a., WIKEROFE, thoxs)—=2
TOFER AFF=r, TJz=T T2 HI7 h—A, Y MU URE) 2HDETHET 5D
NERHTHD Y, 7. BEOH1%IEHT L E bERELSRE B2V, AETITHRHH
3720, DNA testing IZRIERTZEI G AIBETH B2, ARMEL & bICMEBHRIBE S B0 THRET L2 <
THEHZRLRWRETH D,

LFEFEE B Bk, sk, R & GRAEKRESENEREES YY)  MEET CRIRMSLRE
RENRES)  BREN BHRKZBEZHNERD ; IETF (BRBRFZFRFRECFEDE) ;&
HEE (F8 B SCER R IF9ET)
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4. BHEFATEAINLEALE VBT N D22 RE L REFRBEENRESHLTHE Y
Y RIBIED 1 41

1) FAESHIETIERRE = Cbtr s — R - WL
2) FHRERRERL ¥ — NER

HhRom 1), BREMKE 1),2)

FEGNE 8 DR, ERFIIRE AR OATHRER T, HARE : 7258 40 8. 2,440g, EH/5HRIC TH4A,
FrAERBEILEE OfKR, FERARS J—= 0 ZFTREIIER S TR, BEERE © 1~4 5%,
EEBIENRDH Y. TANA LB ESNPUREIEENR Lz, 2 BOLERD Y. 5 mRICSeRIEEYL
BRIE & W S AL, AARHOBIBRIT 21T o 7208, IR RIS, KIEMOER Z A LEEOHU L E
DoTe, ZDEEI Y MNYATIF-T (AST>ALT) D B4 & AKMFESR (EUILBEHE 20~30mg/d) 23 AL, P
ERICIEIEFIIRO N oTe, ZORGFEMOBIBIFEL 2D, 8 BRFIHEMN ERoTe, HE
11.2cm(-2.1SD), A 21.7kg(-0.9SD). AST 84 IU/I, ALT80IU/l, GGT 210 IU/L, & > 7=, KR TITHA
53T A2F3 Th Y . B FBMERE TR E MU MRS A bz, BN L Y hY v
RIEBIEZ GV, ZFDOHDRET, ¥ MY v 67.9nmol/ml, £V v/ A LA =2=22 PSTI303.1 ng/ml
LHIBA L., BaTFR2Wc CHEERZNICE 72, T0%, EAEVERT MU 74 200mgke/d DHNRE
BfE L. 13OTIE, FH#IEIXER/L L. HEIT 150cm(-0.8SD), A 48kg (+0.2SD). {RIMAEEFAE S
2, BBITREFTH B,
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5. MY UKREIRE (NICCD) OFRBHERE OREt
KIRRFSL R TR A ERE 2 — il A

iE il

(%3 ABK (BIE8H) ]

(F5F] B EE
[BLmE]

ABE#4 10 B T, PT DK (40%) | ¥, (K5 2 fE (Alb 2.8) OHEIT A FRD 72, T-bil 7.8 / D-bil 5.3,
MmAEA A %3 3 [B], 80 A IMATH AR 6 » ARE, mF 1 ¥ VIMESFERREE, HFAREO D AEEFE
ML rotz, DK, A% 153 » A (2001/08/16) . SLC25A13 B FERME T b U RIBE
(NICCD) &2Mraniz,

ABREE D FFHERESC 1L AR, WIEAVAIRD Y V) &# T3 OR, © 4 I VAl IEEAI OB 5 13 FIRFIC
BB UFBEE Lo oo 3EF L ED Y leho Tz,

B L, MBS >kt 2 EIARIRO B L H Y . ABERICEBELEEDOZ VRS RER O L
H—)L P HFUMIER Lz Z E08, MOER & B | SOICFOROBYVEICRERL, mia ) —i
WHIT > Tz,

[E£]

Ao aERCE A a ) — A > U URERE (NICCD) O¥EERFCThH OISR L0 | Mg
B TPH NADH O LH% &7 URIREET S AR E 2 bhvlz, & bICE D ORYYE b5
BT Ch ol AR 5, F 1ICIIATRENEROKREHOF —2 272, ¥ ) 2 RIBE
BIIIIEENR S PE OV WAEEEFA, ZORENPAEBICH L TERE THLEELXDND, K
SEG 2B LT- ML F D L 5 REER DD TE ST, 5 F TOMM 5 - HAATHREREE D155 &
L CTHEARMNEL Role Z &0, HFAREEITORRO—D2LEX bl
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6. BARLY v v iEDRRE LIRS R LD eV E I BROA RN

DS MNRBHRENS, U v~F - BEURAF
FIEsHE - EE— 1)
W% RIFFIEZ 1)

LIZC®IT

NS SV Y U IE(CTLN2) i, SLC25A13 B 7B 12 X 5 FF2 aspartae-glutamete carrier (AGC)
ThHY N CORBICERT 2 HREFSHEEEERETH 5(1,2), RRBICIIIFBHEREENED)
FTHZEDRHRESN, ZNETRZLDBERRMGINTVEQB), Ll FF—FREDORMELR & T,
EEDPFEIIBHEIBELY T 5 Z RN TET,| BEREFRIES DI FBHELS OIREE DML N2
EEINTND,

4 [E], CTLN2 DEEE L IBERIC W T, BRAITORBREL EICRET 5,

Il B3 L ERRE

W TRER L7226 4 0 CTLN2 BBE DK E., 1GEICOWTHE LT,

BEOWNTIL, B 174 - ok 94 T, BIEFEIL 37.4+13.6 5% (12-65 %) Th oz, FIFRAEIR
. BRRBEEDS 23 4 L& T, E0NSHE ) DIER. TAMARIE, DRR EORBMIER TORES
DMFIE LTz, D body mass index 1E 18.542.6 L FH T2 BENEZ D o1z, IFIFLHNT, B—F v U
RE, AR, AR CoRER - BIEEEZ T4, FEESHIEZ 8 HRNE bz, 26
WD L EEDIEIF 23807, £ 74 Q7%)DHBE TRERDRBRELZA L. 2 4 (8%) CHE % 6
LT,

264 %, SEHDPMIEDOELIC L AMEREICLIVET L, 1 40XFREOESHFEBTHET LTS (2
BIRFREAEARIEAT) o
I BRI DOV T
1) JFBmRE

P TIE, 1995 F2>HLIAEE T 12 4 DO BF TR UK FBERIEE 1T L CX 7234, 241
THTATER O DAL RSB IR LTz,

2) FEFFBRERLE
RERE (BRAKCHE)

BEDODY M) U REBEREEFORFHELL, BH - HE - RAMLY OB E L EPFC k)R
1942%:4445%:37£7% CTH Y | — % B AN D PFC br(14-15%:25-30%:54-58%)\Z b~ T, BH & A Ak,
MEHER L TVD 2 EBME IINTWAG), LEINTEEFOEAEZ —H 40-50g (2 HIFR$ 2 kAT
BIFARE2ER) 28 L W, £ ORR BFF ORK DS ENE L < B LEPFC L 10%:15%:75%).
R B ST D FREMEDR B 5, BREITH, IREEITRA CREZ HENCR Z LT\ e 51 B R
Flz, RRAKIY) - BIEAE (PFC L 15%:40%:45%) L Lizé 2 A, M7 E=THEBIET L,
BED 2 ha—ARBNBIF Lo BEERBRL TNDH6), ZOREELSEZTHEIZ 272<Ld
PFC LT, RIKIEMELE 40-50%FREE IR 2 IRALHIREZHESE L TV 56), ZNETI0LD
BEIRAKMDEHIRT2EFLZEALLD, FFEOERE CHRE LEEEZRV L, BETAEFITH
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T,
3) BOoraArr@grhry va

Bifr. FFAIIICERE L7z NADH 2B L S ¥ HTT)., B BT b v AOFMEREH
ENTEY, ZERICET AL~ T ARL 13 BO/NRBE TORUELHREINTNS(7,8), LoaxLan
5. BRABRE COAMEIZHA LN TR, B TIE, TRET6ADRFICH LT, BMRFEES
MEERSOAR L, BE LFE~OF M L IERGRZIC, 49g/ B OREEZITV., TDOHZ)
‘%uomfﬁﬁ¢ﬁﬁéoWET3$¥$5%ﬂMLTW5#\6%¢S%?\%%ﬂﬂ%ﬁ%ﬁ@
BEENED Lz, L LN D 14Tk, 5% OERE. 7o =7 LRI BIERIEL# Y K
LCRY ., FEEDHIHIFET D RREMN TR S Lz,
IVEED

JEHE © FREEDSBA SR Bl o, RAMEHIRIC X5 BFEE, HHWIIEArE VBT FY UL
BIER ED Y M U RIBFRRRICA] L2 IBRIENHESL S oo b B, £ I E TOFR TAREREIC
TV — LV RENBRTHDLZ EEHLNICTH I &b TERO), 5%, 2 b ORERRIRRIET,
%< DEEDIBERIELZERECE 2 X2, AN - REERERFTLTHITVEEZZTND,

SCHR

1) Kobayashi K, Sinasac DS, Iijima M, et al. The gene mutation in adult-onset type II citrullinemia encodes a
putative mitochondrial carrier protein. Nature Genet 22: 159-163, 1999

2) Palmieri L, Pardo B, Lasorsa FM, et al: Citrin and aralarl are Ca*'-stimulated aspartate/glutamate
transporters in mitochondria. EMBO J 20: 5060-5069, 2001

3) Ikeda S, Yazaki M, Takei Y, et al: type II (adult onset) citrullinemiae: clinical pictures and the therapeutic
effect of liver transplantation. J Neurol Neurosurg Psychiatry 71: 663-670, 2001

4) Yazaki M, Ikeda S, Takei Y, et al: Complete neurological recovery of an adult patient with type II
citrullinemia after living related partial liver transplantation. Transplantation 62: 1679-1684, 1996

5) Saheki T, Kobayashi K, Terashi M, et al. Reduced carbohydrate intake in citrin-deficient subjects. J Inherit
Metab Dis 31:386-394,2008

6) Fukushima K, Yazaki M, Nakamura M, et al. Conventional diet therapy for hyperammonemia is risky in the
treatment of hepatic encephalopathy associated with citrin deficiency. Intern Med 49:243-247,2010

7) Moriyama M, Li MX, Kobayashi K, et al. Pyruvate ameliorates the defect in ureogenesis from ammonia in
citrin-deficient mice. J Hepatol 44:930-938,2006

8) Mutoh K, Kurokawa K, Kobayashi K, et al. Treatment of a citrin-deficient patient at the early stage of
adult-onset type II citrullinemia with argmme and sodium pyruvate. J Inherit Metab Dis 2008 (Epub ahead of
print)

9) Yazaki M, Takei Y, Kobayashi K, et al. Risk of worsened encephalopathy after intravenous glycerol therapy
in patients with adult-onset type II citrullinemia (CTLN2). Intern Med 44:188-195, 2005.
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7. WEE Loy B U RBIZ L DFRIFNIEH 9 o#E (NICCD) O—41

FILR SRR NERE R
BRORZEEELS/NRESY  EE, REMR
RECRZ/NEFE RABRES, RAJIIFRE,
REERZFNEAR EBFFEA

[FEw] 5 B &R [FHEE] ABSFAERARAI YV —=V P CEFT 7 h—AMEH Y .
NICCDHEIE, BF+ T 27 ML AF THRE IIVRR, BUEREE, [[851del4 & [MIVS11+1G>ADE A~
T A,

[ABIRRE] ssdlw, 2514gTHA, BF T 7 b—XMEH Y B+ T 7 b LRI THEE,

JEFHEE & R EEINRS RHE5R UAEHRS » A R4 RHE M ABE, FEEZEW, FFscmfitf,

AST 471, ALT 97, ALP 6180, T/D.Bil 24.6/15.8. PT 32%. HPT 17%. Alb2.9. TBA 232,

PIVKAII 269, TBA 232, CMV-IgMB5##%, M7 I /7 BE(Met, Tyr, Thr, Cit)Efl, &R UEE
FHREDHD, ,

B EIC DT RH Y, MCTHL+47 bR 4:1) I2EE L, BEtte s, vy,

Tz ) N VERE ) EEFFPERE, 67 HINDENLE VN, BV =F o EE, NH3., EEER.

Alb, ChEIEEMIZHR U 7o A AT IRIEIESR, ABH- B T, AR O AR R,

(77 A% T/D.Bil25.7/22.1) . 84 HEFNFIEE CITRIEFIRILIED 5 LB L,
RIRRFAT TR A S & PE S NEMBIA, OB L IR D ~HiE L, BT & 20 1 v
TFIN, FATT—APERA L, 177 ABIET/DBIl 1.1/0.5, PT 78%. AST 240, ALT 131,

JF PR HER  3oAfoe U f ol S IRPL BRI TR B 3 V) RC(+H) TROBBIE P,
[E2£] ARIGRRBRFOR &R CEETREE CRERICEERE SR EEL LT,
JREMEE # I U RZFIRS Y . IRHEH & IR E W B E I IICMVIRE O F N HER S h e,
Z DERBEVPHEFE ERIMEANZTH A 5 BHIERT L Bbiviz, NICCDD % < [3—i@ 0 Tk
ET 5,
FRYUE 7R 812 X 2 REH- B 5RO s SRR IF IR S5 D SR B M B A BN KR8 & bz,
AFTILE L U BNl 5-BI 1T X 0 SRR MR IBE 2342 U7z 28 BERIHRED S Lz = & 3 HEl &
nic,

(BFRWE L TWERWItBRBRZET IRETRAE, BN LSRR MR R
A
EEWZ LET)
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8. MU UKRHBEEET /N (citrin/mGPDH double KO) ~ 7 A% F 7= R HEfEHT &
FTIRTEEIE DBR%E

T8 B SO R AR R 2 SR T fefn B

MY URBEET L (citrin/mGPDH double-KO) < 7 A D A R — AEHT B LA OfE
B %157, Capillary electrophoresis/mass spectrometry (CE/MS)#YT, BEEIEIC X B
EE. LCMS ZHWAT I JBOOfER. double-KO =7 A1k, vaf&kEizck-C, K
ELUTFTOAFEORE ZFRTZ EBHA LK,

(1) glycerol 3-phosphate DFAZE 72 % & HifdE NADH/NAD+*LL D EF-|

(2) TCAVA 7 NVFEEEEDKT.,

(3) Citrulline JBE DO EFRIZRERTE HRFBEGHDOEF

(4) Saccharopine dehydrogenase NADP)DBHE 25 < Lysine JEED L5,

INHOREFRIL, £ CTANRNTX U FNVZ IV bar R THEREERE LTO

TR OMRERERICER T 5 Z LB TH Y | TRRERRBICBWTERERY— I —& LT
FHARETHDEEZ D,
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TIME SCHEDULE

Opening Remarks (Shu-ichi Ikeda)

Pathophysiology of citrin deficiency
(Shu-ichi Tkeda and Takeyori Saheki)

Takeyori Saheki (Japan)
Akio Inui (Japan)
- Hironori Nagasaka (Japan)

. Laran T. Jensen (Thailand)

0 ~ Coffee Break

Animal and Cell Model of citrin deficiency
(Akio Inui and Duangrurdee Wattanasirichaigoon)

Mitsuaki Moriyama (Japan)
Parith Wongkittichote (Thailand)

Improvement of diagnostic techniques
(Jian-She Wang and Yuan-Zong Song)

 Shigeo Kure (Japan)

- Chunhua Zhang (Japan)
. Mei Deng (China)

) Lunch (MEDIANO, 2F)

Clinical characteristics in citrin deficiency

(Shigeo Kure and Kendo Kiyosawa)
~ Toshihiro Ohura (Japan)

- Kyoko Kobayashi (Japan)

:{t Michiharu Komatsu (Japan)
* Xiang-Ran Cai (China)

~ Shu-ichi Tkeda (Japan)

 Coffee Break and Poster discussion

0 Therapeutic approaches for citrin-deficient patients (I)

(Yoshimitsu Fukushima and David Dimmock)

 Taisuke Takeda (Japan)

- Kiyoshi Hayasaka (Japan)

o Shin-ichi Miyagawa (Japan)

Yoshiyuki Okano (Japan)
Masahide Yazaki (Japan)

Global distribution in citrin deficiency (I)
(Chunhua Zhang and Hock Lock Ngu)
Jian-She Wang (China)

Yuan-Zong Song (China)

Beom Hee Lee (Korea)

Coffee Break

 Global distribution in citrin deficiency (IT)
~ (Kiyoshi Hayasaka and Beom Hee Lee)

Hock Lock Ngu (Malaysia)

- Duangrurdee Wattanasirichaigoon and

Suporn Treepongkaruna (Thailand)
David Dimmock (USA)

~ Reminiscence of Prof. Keiko Kobayashi-Discovery

of citrin deficiency (Takeyori Saheki)

. Closing Remarks
- (Shu-ichi Tkeda)

- Therapeutic approaches for citrin-deficient patients (II) ‘  .
 (Toshihiro Ohura and Yoshiyuki Okano) :

1200 Excursion (Bus tour to Kamikochi)

Congress Dinner (Hotel BuenaVista, GRANDE 3F)

1900 Farewell Dinner (The Bright Garden Reception House)

__49_

The AASPP-International Symposium on Citrin Deficiency in Matsumoto 5



October 6, 2011

Opening Remarks (8:50)
Shu-ichi Ikeda (Shinshu University, Japan)

Pathophysiology of citrin deficiency (Shu-ichi Ikeda, Shinshu University, Japan and Takeyori

Saheki, Kumamoto University, Japan)

9:00 Plenary Lecture
Overview of citrin deficiency: Pathophysiology and therapy for citrin deficiency
based on the mouse model analysis

Takeyori Saheki (Kumamoto University, Japan)

9:30  O-1: Food intake control in Anorexia-Cachexia syndrome

Akio Inui (Kagoshima University, Japan)

9:50  O-2: Sustaining hypercitrullinemia, hypercholesterolemia and augmented
oxidative stress in Japanese children with aspartate/glutamate carrier isoform
2-citrin- deficiency even during the silent period
Hironori Nagasaka (Chiba Children’s Hospital, Japan)

10:10 O-3: Genetic suppressors in citrin deficiency

Laran T. Jensen (Mahidol University, Thailand)

10:30 Coffee Break

Animal and Cell Model of citrin deficiency (dkio Inui, Kagoshima University, Japan and

Duangrurdee Wattanasirichaigoon, Mahidol University, Thailand)

10:50 O-4: Analysis of hepatic metabolism in CTLN2 model mouse by using perfusion system
Mitsuaki Moriyama (Osaka Prefecture University, Japan)

11:10  O-5: Functional analysis of citrin mutations using a yeast model system
Parith Wongkittichote (Mahidol University, Thailand)
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Improvement of diagnostic techniques (Jian-She Wang, Fudan University, China, Yuan-Zong

Song, Jinan University, China)

11:30 O-6: A simple and rapid genetic test for citrin deficiency
Shigeo Kure (Tohoku University, Japan)

11:50 O-7: Screening of citrin-deficient patients with Mass spectrometry
Chunhua Zhang (MILS International, Japan)

12:10 O-8: Identification of novel SLC25A13 variation/mutations in patients with
neonatal intrahepatic cholestasis caused by citrin deficiency
Mei Deng (Jinan University, China)

12:30 Lunch (Hotel Vuena Vista, MEDIANO, 2F)

Clinical characteristics in citrin deficiency (Shigeo Kure, Tohoku University, Japan and Kendo

Kiyosawa, Nagano Red Cross Hospital, Japan)

13:30 O-9: Clinical presentations of patients with neonatal intrahepatic cholestasis caused
by Citrin deficiency (NICCD) in Japan
Toshihiro Ohura (Tohoku University, Japan)

13:50 O-10: Fatigue and quality of life in patients with citrin deficiency during adaptation
and compensation stage

Kyoko Kobayashi (Tokyo University, Japan)

14:10 O-11: Nonalcoholic fatty liver disease in citrin deficiency

Michiharu Komatsu, Eiji Tanaka (Shinshu University, Japan)

14:30 O-12: Hepatic imaging features of neonatal intrahepatic cholestasis caused by citrin
deficiency: Investigation of 18 patients diagnosed by SLC25413 gene analysis
Xiang-Ran Cai (Jinan University, China)
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14:50 O-13: A rare manifestation of the patients with citrin deficiency: chronic
pancreatitis and hepatic cancer

Shu-ichi Ikeda (Shinshu University, Japan)

15:10 Coffee Break and poster discussion

Therapeutic approaches for citrin-deficient patients (I) (Yoshimitsu Fukushima, Shinshu
University, Japan and David Dimmock, Medical College of Wisconsin, USA)

15:40 O-14: Efficacy of MCT-milk in NICCD
Taisuke Takeda (Osaka City University, Japan)

16:00 O-15: A therapy with medium-chain triglyceride MCT-supplemented formula in

citrin deficiency

Kiyoshi Hayasaka (Yamagata University, Japan)

Therapeutic approaches for citrin-deficient patients (Il) (Toshihiro Ohura, Sendai City

Hospital, Japan and Yoshiyuki Okano, Osaka City University, Japan)

16:20 O-16: Liver transplantation for citrullinemia type II patients - Shinshu University
experience

Shin-ichi Miyagawa (Shinshu University, Japan)

16:40 O-17: Sodium-pyruvate therapy for citrin-deficient patients in the adaptation period
Yoshiyuki Okano (Osaka City University, Japan)

17:00 O-18: Therapeutic approaches for patients with adult onset type II citrullinemia

(CTLN2) - low carbohydrate diet and oral administration of sodium pyruvate
Masahide Yazaki (Shinshu University, Japan)

19:00- Congress Dinner (Hotel Vuena Vista, GRANDE: 3F)
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Global distribution in citrin deficiency (I) (Chunhua Zhang, MILS International, Japan and

Hock Lock Ngu, Kuala Lumpur Hospital, Malaysia)

8:30  0O-19: Citrin deficiency: commonest cause of neonatal intrahepatic cholestasis in
Chinese
Jian-She Wang (Children Hospital of Fudan University, China)

8:50  0-20: Clinical spectrum of citrin deficiency: experience on a Chinese cohort of
seventy-six cases

Yuan-Zong Song (Jinan University, China)

9:10  O-21: Clinical and molecular genetic characteristics of Korean patients with citrin
deficiency

Beom Hee Lee (University of Ulsan College of Medicine, Korea)

9:30 Coffee Break

Global distribution in citrin deficiency (If) (Kiyoshi Hayasaka, Yamagata University, Japan
and Beom Hee Lee, University of Ulsan College of Medicine, Korea)

9:50  O-22: Diagnosis and follow-up of patients with citrin deficiency in Malaysia
Hock Lock Ngu (Kuala Lumpur Hospital, Malaysia)

10:10 0O-23,24: Study of citrin deficiency in Thailand: an infantile period

Duangrurdee Wattanasirichaigoon and Suporn Treepongkaruna
(Mahidol University, Thailand)

10:40 O-25: Lessons from North American patients
David Dimmock (Medical College of Wisconsin, USA)
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Closing Remarks

11:00

11:15

12:00

19:00

Reminiscence of Prof. Keiko Kobayashi —Discovery of citrin deficiency

Takeyori Saheki (Kumamoto University, Japan)
Closing Remarks

Shu-ichi Ikeda (Shinshu University, Japan)

Excursion ( including lunch)

Bus tour to Kamikochi, Japan Alps National Park (http://www.kamikochi.or.jp/english/)
Please gather at lobby before GRANDE on 3F at 11:50.

Farewell dinner (The Bright Garden Reception House)
We will go to the Reception House by tour-bus directly from Kamikochi.

__5 4__ The AASPP-International Symposium on Citrin Deficiency in Matsumoto
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Poster Presentation

P-1:

P-2:

P-3:

P-4:

P-6:

P-7:

P-8:

P-9:

Prenatal diagnosis of citrin deficiency: SLC25A13 gene analysis in a family with fatal
proband
Xiao-Mei Tang (Jinan University, China)

Identification of novel SLC25A13 splicing transcripts in human amniocytes:
a transcriptome study

Zhan-Hui Zhang (Jinan University, China)

Variomics investigation of citrin deficiency: six-year experience in a Chinese Pediatric
Center

Xin-Jing Zhao (Jinan University, China)

The characteristics of food intake in patients with type II citrullinemia

Mio Nakamura (Shinshu University, Japan)

: Two patients with adult-onset type II citrullinemia (CTLN2) successfully treated by

liver transplantation from cadaveric donors in Japan

Akiyo Hineno (Shinshu University, Japan)

Clinical pictures of aged CTLN2 patients with onset after 65 years
Michiaki Kinoshita (Shinshu University, Japan)

Risk of low protein diet therapy in CTLN2
Kazuhiro Fukushima (Shinshu University, Japan)

A case of adult-onset type II citrullinemia (CTLN2) associated with pregnancy and
protein-restricted diet

Yasuyuki Shimomura (Tsuyama Central Hospital, Japan)

Two children of whom intrahepatic cholestases were possibly evoked by viral infection
at the age of four months

Shunsaku Kaji (Tsuyama Central Hospital, Japan)
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Plenary lecture
Overview of citrin deficiency: Pathophysiology and therapy for citrin deficiency based on

the mouse model analysis

Takeyori Saheki

Institute of Resource Development and Analysis, Kumamoto University, Kumamoto

Citrin deficiency is a newly-established disease entity that encompasses adult-onset type
II citrullinemia (CTLN2) and neonatal intrahepatic cholestasis (NICCD), and results from
mutations in the SLC25A13 gene that encodes citrin. It was first described in Japan, but is now
known as a panethnic disease. Citrin is a liver-type aspartate (Asp)-glutamate (Glu) carrier in
the inner mitochondrial membrane responsible for the electrogenic exchange of Asp for Glu and
a H+ ion, and supplies Asp to synthesize protein, nucleotide and urea in cytosol. Furthermore,
citrin is an important component of malate-Asp shuttle transporting NADH reducing equivalent
from cytosol to mitochondria. One of the most prominent characteristics of citrin deficiency
is the unique food preference; citrin deficiency subjects like protein-/fat-rich foods and dislike
carbohydrate-rich foods. This food preference seems to be closely related to the pathogenesis.
The conventional treatment procedures for hyperammonemia such as high-carbohydrate
diets, and glucose and glycerol infusion are harmful for citrin deficiency. Especially, glycerol
infusion for brain edema has caused deterioration of many CTLN2 patients. To elucidate the
pathophysiology of citrin deficiency, and to develop therapeutics, we created a citrin deficiency
model, citrin (Ctrn) and mitochondrial glycerol 3-phosphate dehydrogenase (mGPD) double
knockout (KO) mouse. The resultant Ctrn/mGPD double KO mice showed citrullinemia,
hypoglycemia, hyperammonemia which was enhanced by sucrose administration. The double
KO mice disliked sucrose, and sucrose administration caused a dramatic increase in the hepatic
glycerol 3-phosphate (G3P). Administration of ethanol or glycerol also dramatically increased
the hepatic G3P of the double KO mice. We have found sodium pyruvate and some amino acids

are effective for ameliorating pathophysiology of the double KO mice.

The AASPP-International Symposium on Citrin Deficiency in Matsumoto - 57__



20

0-2
Sustaining hypercitrullinemia, hypercholesteroclemia and augmented oxidative stress
in Japanese children with aspartate/glutamate carrier isoform 2-citrin- deficiency even

during the silent period

Hironori Nagasaka®, Yoshiyuki Okano®, Hirokazu Tsukahara’, Yosuke Shigematsu®, Toru
Momoi’, Junko Yorifuji’, Takashi Miida®, Toshihiro Ohura’, Keiko Kobayashi®, Takeyori Saheki",
Kenichi Hirano', Masaki Takayanagi’, Tohru Yorifuji’

‘Division of Metabolism, Chiba Children’s Hospital, Chiba, Japan, bDepartmen’c of Pediatrics,
Osaka City Graduate School of Medicine, Osaka, Japan; ‘Department of Pediatrics, Fukui
University Hospital, Fukui, Japan; “Department of Pediatrics, Kyoto University Graduate
School of Medicine, Kyoto, Japan; ‘Department of Clinical and Laboratory Medicine,
Juntendo University, Tokyo, Japan; ‘Department of Pediatrics, Tohoku University Hospital,
Sendai, Japan; ® Department of Molecular Metabolism and Biochemical Genetics, Kagoshima
University Graduate School of Medicine and Dental Science, Kagoshima, Japan; "Institute of
Heath Science, Tokushima Bunri University, Tokushima, Japan; 'Department of Cardiovascular

Medicine, Osaka University Graduate School of Medicine, Suita , Japan

Neonatal intrahepatic cholestasis caused by citrin deficiency (NICCD) shows diverse metabolic
abnormalities such as urea cycle dysfunction together with citrullinemia, galactosemia, and
suppressed gluconeogenesis. Such abnormalities apparently resolve during the first year of life.
However, metabolic profiles of the silent period remain unknown. We analyzed oxidative stress
markers and profiles of amino acids, carbohydrates, and lipids in 20 asymptomatic children with
aspartate/glutamate carrier isoform 2-citrin-deficiency aged 1-10 years, for whom tests showed
normal liver function. Despite normal plasma ammonia levels, the affected children showed
higher blood levels of ornithine (p<0.001) and citrulline (p<0.01)—amino acids involved in the
urea cycle—than healthy children. Blood levels of nitrite/nitrate, metabolites of nitric oxide (NO),
and asymmetric dimethylarginine inhibiting NO production from arginine were not different
between these two groups. Blood glucose, galactose, pyruvate, and lactate levels after 4-5 h
fasting were not different between these groups, but the affected group showed a significantly
higher lactate-to-pyruvate ratio. Low-density and high-density lipoprotein cholesterol levels in
the affected group were 1.5 times higher than those in the controls. Plasma oxidized low-density
lipoprotein apparently increased in the affected children; their levels of urinary oxidative stress
markers such as 8-hydroxy-2’-deoxyguanosine and acrolein-lysine were significantly higher
than those in the controls. Results of this study showed, even during the silent period, sustained
hypercitrullinemia, hypercholesterolemia, and augmented oxidative stress in children with citrin

deficiency.
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04

Analysis of hepatic metabolism in CTILN2 model mouse by using perfusion system

Mitsuaki Moriyama', Miharu Ushikai®, Eishi Kuroda®, Katsura Takano', Yoichi Nakamura',
Keiko Kobayashi’, Takeyori Saheki™*

"Laboratory of Integrative Physiology in Veterinary Sciences, Osaka Prefecture University,
Japan, “Department of Molecular Metabolism and Biochemical Genetics, Kagoshima University
Graduate School of Medical and Dental Sciences, Japan, “Institute of Resource Development
and Analysis, Kumamoto University, Japan, and “Institute for Health Sciences, Tokushima Bunri

University, Japan

In humans, the mutations of SLC25413, the gene encoding citrin, cause both adult-onset type 11
citrullinemia (CTLN2) and neonatal intrahepatic cholestasis, referred as human citrin deficiency.
Citrin, a liver-type mitochondrial aspartate (Asp)-glutamate (Glu) carrier, plays significant
roles in (i) exchanging mitochondrial Asp for cytosolic Glu and a proton, which is important
in transfering cytosolic NADH reducing equivalents into mitochondria for the generation of
ATP by oxidative phosphorylation via the malate-Asp shuttle; a process essential for aerobic
glycolysis, (ii) supplying Asp for the formation of argininosuccinate during urea synthesis
and (iii) exporting Asp as a substrate for phosphoenolpyruvate formation and the creation of
glucose from 3-carbon precursors such as lactate (Lac). To understand the pathophysiology of
CTLN2, we investigated hepatic metabolism of wild-type, citrin-knockout (KO), mitochondrial
glycerol-3-phosphate dehydrogenase (mGPD)-KO, and citrin/mGPD double-KO mice using
liver perfusion system. Gluconeogenesis from Lac was dramatically decreased in the livers of
citrin-KO and citrin/mGPD double-KO mice, however, when pyruvate was used as a substrate,
no difference in the rate of gluconeogenesis was seen among four genotypes. The deficits in
ureogenesis from ammonia in the liver of citrin/mGPD double-KO mice was accompanied by
an increase in the perfusate lactate-to-pyruvate (L/P) ratio, which is similar to citrin-KO mice.
The effect of high glucose load on ureogenesis was also investigated, since CTLN2 patients
dislike carbohydrate-rich diet. Infusion of 25 mM glucose in the perfusate partially inhibited
the ureogenesis from ammonia in the liver of citrin/mGPD double-KO mice. These results
suggest that the severe metabolic disturbances present in citrin/mGPD double-KO mice, the
model of citrin deficiency. We also discuss the alterations of the hepatic amino acid levels and

tricarboxylic acid cycle intermediates.
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