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5. WHHLMI v ¥ ¢ & HIW 72BN AR T A 0 F4A120 Sk ds K OMEIRE
OHAFE 1, o4 2, KIEE 1. F)IE2 1, /Nl 2, K 1.2
(KRB « B - REET VEWIRIEASE 1| B ERRExR 2)
6. FEHENROEFTNT 7 17— APEEIIREE L ZE DFEE - HERIC RT3 R, WHHLML 7% % A
NP2 R ERARL R A AR AT
OZSCsEEl 1, /A 2, BT, =v 1 v 2, BRAES L2
(P RPE - 5 - RBET VEMRE AR 1| B FEBRERR 2)
7. RRAEIC K DS K-Ras (KAERY 72 Il 88 B MRS T HE D PRER
OFFHEETF, Rk H
(ZFREREMBFENIREE 2 — - BT/ I 7 A - Bk / X 7 X)
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TR 5
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TRM/Kyo 7 v MZEIT 2 AREMHRER OO SR RLE = F- Off

OWBHWNY HHFER L Skt B2 EARHETES, (AR #3, SHEES
EIAEGERR 4, AL !

CHORPE - = - S, 2 KPR « BRIERER, 3 IAEK - 2, 4 AART R
L)

[155] fo, Fex L TRMKyo 7 v NEARREMRRET L E LT Lz, %
7o, AHEMEIRIRIT, 27 10 YetadR BoD om 2558 & 55 2 YetafR EoD Henl SBI51O
A354V S AU ABENAEDE S Z L ORIET S Z & &R L7z (Kuramoto et
al., 2015),

m 22X, K9 200kb DRIETHY | 12 HOBE A2 ET, D9 b,
aspartoacylase X85 Aspa) DAREMIRER DA N8 bffiEn - Ch D L EZ -, £
T, Aspa BSRERIEZSEL L Hon 15 8% L HITREICH DX T NI a—F 2 b T
v NAERLTZ,

[F48FE HUE] TALENTEIZLR Y | Aspa BIS DT Y 2 4 ITERAEAL,
Aspa /v 7T 7 8Ty LT, IRWT, dspa / 7T U KTy R
Henl3 %R 12FF2 WTC/Kyo 7 v b &AL S, F2 PEF-) D AspalHenl 77
N a—Z 8Ty N,

(R & B
Aspa BiL AT V2 412 16bp DRKEFFOEET o MMELNTZ, ZDOT v b
DORETIX, Aspa 55 PEY) & ASPA # 237 I, FEEEOIK T OMBIEE STz,
AspalHenl %7V 2—4 2 87w ME, TRM [FEROIREZ R~ LT-, BLE, Aspa
BEFIE. TRM 7 v b OAREHHREROJFIAE S CTh o Z LB LI o T,



ST Y VREI2—F U Ty FORRELE

OB HTEA DA M ERE . R R A &2
L RA !
(VRBRFSLR S, 2 HURBE - 1 - B4 SEBR %

demyelination (dmy) 7 v MiZ., & OEE) G2 R & 5 HRFIE
Ra—4% T, THEREIY PR ZOAEICEWTEERI T
VIENEIT T D, TORAELETIEI hary RUTHRO~ 7 3 v Ak
ANIZB 59 % Mrs2 857 CTodH D, tremor (TRM) 7 v ~iX, & hD )
NUR D JRIKERAG T Aspa & & T 7 ) DRKRDH D | HARARRE R O
WOERTERPTBD LD, AFgEIE, 260 I =Y VBT O
BALKBRHNT2ZLICE0, SV UEBREEDA T =X LD M %
T LR AEME LTS,

[BF 8 & k]

dmy 7 v FOFRERB I OEHAR TRM 7 FOKRER T v B X
Ut 7 > FOF#MEZEM L, O Olig2 ik, L Nkx2.2 Hrikz H i
TR RIE I L D4 ) 7 Fu Yo MaiBSHiAE (OPC) D EhAESF
Hr. @proteolipid protein (PLP) % #8i#k 7 % DIG &k RNA 7' 1 — 7 % H
VN7 in situ hybridization, @ TR ALY L 7L A& VT B TR ER Y
i, OWEBFMIEE AN A7 u~ NI 7 0 —E& S EiT-7-,
[FE5L B 5]

@®7. 8 HiHd dmy 7 v F OFREMERICIS VT Nkx2.2 Bt D OPC 234
B Lz, 2oZ &S dmy 7y FTIEAY ITFT U Red A bo
b AR FEREZ > TV DH Z LRS-, TRM 7 v kTl
Nkx2.2 ORI EZITRBO bR o 7o, @dmy 7 N TiX, 4V
I7 v Kat A h® PLP mRNA OFBLAHE LT\, TRM 7 > KT
% PLP GO EREOMENELS | RARFEEL LAV AT Fat
A IRZHERD BN, @dmy 7 v P TIEFHEERZFO0ICI Y D
FEENBIE I N, TRM 7 v b CTIHEKRK L7-8RE N RO bz,
@dmy 7 v b OMEIE TIE 7 =B RO, Y 7 = U BROEE R
7Vt —LOFEREMPBEBEO bivlc, TRM 7 v b TiE7 = UKk
WA V7 2 BROFGEREMBRO N, Wil a—X2 b T v MIB
WTRBEEICERT 27 =V BREIEORENEZ > TNWD Z LERR
’ i,

EXY, fiRa—FU 7y hCIEAY 27 Kathag Fosy
b« BRRL - BERERVENA T, ZORER, IV UEHREENRBZ - T
WD RATBEPEDS R ST,
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FHUIL < BEIRISE TV ZFDM 7 > MIFT DR OB RO

ORUHAZ ' AEDEE ' AAEMF L AR e 22
REPHAT?, 1Y
(HERBE - 1 - o FEHES,  REFABREMA )

[BR] Fex 1TV TTF B (Lepr) (ISR (fany, fa) A3 D IEHET /v
Zucker fatty (ZF) 7 v h&fdie LT, B2 « BERFET /L Zucker fatty
diabetes mellitus (ZFDM) 7~ b (IEXAFR Hos:ZFDM-Lepr) % Wi L=, AR,
ZFDM 7 v MBI DR ORI OV TR T 5,

[J51) ZFDM %5500 fa/fa 7REH b SHIBD fa/ T 2F1E3 L O ZF B0 fa/fa 7
FI L R OHHEFAETID 4 AFIRIC SN T, 8BS LN 12 B o 5 —47
F—PIC L Vg E L LT, 7 ¢ 2—)b « a2 LA HEIAIC X W IR 2508
UYL, BEMEE N OO & ERZFHI Lo, £/, PEEBEEA L F Tl 2
DO B RO K E ZIZ oW ThaH Lo,

[F53] 8 HERIZI T, ZFDM SRR ERIA~T 1l & il U O Ak 8
iU, PESOBELITER L TV, 12 BT, A ERIOPERSOBELRITS 5128
RUT=D FEREUTRYY U=, ZF R EBW T HIHERREOBAA586 ST,
12 JARF DA TR I1T DIFEEAR OB L ZFDM R/t & bl U CREE T o 72,
1l % DI BHIFRD R E SITOWTIE, WSRO AT &R & OMITARED T
SR T2,

(#EE] BRI - BEPRIWET /L ZFDM 7 v b ClE, #RRFOCER DSBS 5

— 7 CIREALDNBD L, I B AR 37 2 Z & SHEIRIRIEIEIZ B 54
DHEBZDID,
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OFfiAmE |, BT, adbn ' Bf] FEL ARG 5A% HERER®
(HAK - [ - BsERRE, 2 AR, UK - = - BURRRR)

Foxid, ZBr7 v MHROITESRTH D KFRS4/Kyo 7 v b T b B &%
F5 1L UCHES. LT- (Kuramoto etal., 2015), KFRS4 7 v k., 5[#&&178h%
PED 2GR & BRFIET Do FEREROFIECHIF IgE & EFT5, #ETIE,
6 P HECIHZT X COMEDBEERETIET D, £io. KEFRATIZEL B R
T MM G L ERE, AFEER. U LNER. < A MM S, A b
NDT NP EROIGEIE T H AT 1A N & % 7 1 ) L ZAHE % ]
VN, KFRS4 7~ M OREROIRERRA i LT,

(BPELE TFIE] 4 » Ao KFRS4/Kyo 4, BEVERE, PRITAIRE, A7 0o R

W 27 u U LA (& 65H) (T01)7z, BHSHZBANY L, B 3 [aiE 4%
Mllz, 123 T8I, BER EGIBRSATEIOBE, Rilz{To72, 7 2 HiT
FERk. P& aETRp LTz,

(iR L B5R] B &7 0 ) ARRECIE, BUERHCE, FE%R, §lE
X7 DITENLRZETeh oTz, — T, AT A FEECIE, RER, ST
MBI CUGEE S, BEHC O RIERITA O o7z, B BT h e
JERDZ AL, AT A RREOBACUET S, 202 Lvh, KFRS4 1,
7 MM SR OIBRET L E LTHIATE 5 Z LAVRR ST,
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(ZERPEMPEN X EE ¥ — - KT/ X7 A58 - Sk
REZ / X 7 AERMY)

[ 5] K-Ras ZRITIIFEEAED 3 0% %2 HD 51280301 53 K-Ras
(2K B ERIR BRI ATRE 72 70 AR RO SKIRIE | JRIRIZ OB 287272
RGBT ORBENEBERFETH D, Frld, (LFREBARITET
HRNIE DRGNS EIGFOREETCOT o A2 A v 7 L,
K-Ras BB TERNOEENHET 5 TORERE (£ R%ZIBRE)
ICHEREHTHIO, Cre A X BEHRBLIC LV | A K-Ras B
% il 3 BB R A e BB KV v b O il Rz 2 AUER IR A3
NEFRIET DB T REMBAET VEER Lz, S5, ERA~Y
7 A C57BL/6J(B6), A/ R DBEIRE mEENENEATLHZ LIT X
D EAS T EMA A S I SR R CSTBL/6J(B6)-Ryr2mINts K UMK J%
ZVERHE A/T-Ryr2mINobs Z- 37 L 7=,

(B & HE] 892 0 c MR T, polymorphism ~— 1 —Z ¢ E L
F2 ~ D 2 96 JLiZ L5 QT LAEMNT (HLEMAT) %470, 4 K-Ras &
RBAERRE L, ZEREZEBERIZBWCHiZEOMH ., REIC)H2 b 5K
T DR AR T,

[fEREEL] £, 2O AT LOEMEZHBFT2 BT, b%F
BIET VBT D RBREZMEQTLAME SN TWVWDE 11 Yeffk
(Parl (59.8cM), Pas5(Sluc4) (42.9cM)) & . A5 A IEWEE 3 ek
WTEDORER, 511 Ytk E o~ — A —DIIMit20 (27.23cM) T A/J H
KOG T VED B6 HKROBE I L CHEICHREBm A IS L (P
=0.042) . % 3Yfafk Lo~ —H—D3Mit19 (80.6cM). D3Mit45
(72.4cM) 1T, AEICEET S (P=0.030,0.040) Z 2R L, W
NHEFHOQT LELRFETH Y, M K-Ras (K{FAID> D, L5
ET TR SN W ERZ A T ORBICASH THLZ &
DRI, £ T, RV OYEAKRIZOWVWT LT EZITo> 2L & L
oo BEE TOMM <, FHIZHE6. 13, 1 94k B A/THE
DBEfE T D B6 HER DB IR L CH Bz E 2kl 3+ 25 (P
=0.008,0.028,0.025) QT LB, F7. 8., IaK EIZHEIZ
24 % (P=0.032,0.043-0.006, 0.022) QT Li&EfxE4s A L7z,
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OWFIE—", B 2, MAFME, WESH, JIE L',
KD F, ARIER?, # 20

CBRASHLSIA 7 ¢ 2 %, LA BB, A2
oL AL, CATSIEEI A B S R R > 4 —)

BIfE, ICH @ S1 A R4 VWEBED LA TND., ZOHA K7 A
VERTIE 2 FH Ty FRARAERBROERERIC OV TGS 5
B, FRICIER TR WEEM T RIRT R & LT, 6 22 A 0B MEFEMRERIC
BUFHMIER, OVFE AN/ IRBMHEOMILEE R, FHoitEkEs g
PERIE, BINAIRE, KOERZHIT TS, FxlL 3R OBLEND
SolcEMo 2 Wb L <X 4 B O KER G E ﬁ%ﬁ%%%wf
D ANEE FRT D720, A RTA4 VRERITR S NIZREHAT R O
G, BORAOBRICB T 208 oES (FrA) & L CHEkEE, 54
PEZAL - MIRE AR ICE B Lz, £ LT 2 S OFBEET I T/ ZR
BAERAZINZ T, RPAWE 14 L&, BRAWMET ia‘béz’»ﬁﬂﬁ
A=y LRV 6 (LB OFM & AT > 7. g/ MZERBRES M

Z CHLMRIRE, FAEME(L - %ﬂ%ﬂ’aiﬂﬁﬁﬁi%fﬂté\%aiééfﬂﬂ;%zfvﬁ/u
O HDMRENAMETH Y, FF/MZERBRIEEMEION 2 CHERBEE, B4
PEZEAE, » AIEE T L DO WL DO FT AL B 58D b L2 WA i34 Tz
N =7y e LIRWEEW Th o 7o, Fox 13 E &5 - H1k
B/IMERABIZ BT 2 A ARBREZ RF 2 MMS iF7E= O L FRFEIZ B 0
T, NI NEZ BRI & D IFFE 28 AW IZ %3 % sensitivity 15 86% (12/14),
gz 2 — 27> b & LIRWRBAME~D specificity 1X 66.7% (4/6)%
L, s/ MERB R B CHLIFRNAYEOH VR a2 L &
& L 7= (Mutation Research 780-781 (2015) special issue). 4 [al, = @ T fig
IERBRIC ERROIRBLT R A G b TRAMICIIMET 22 T, 201
HEE XS HIcEmE Y, 2lM b L <X 4 @M o MR E &5 B %R
FERPD BIFEPN ARG WRE CTRITE itz L.
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L TWnWb, Fili=Eix4=F (A:48m? B: 70m? C : 52m?, W&
fiEfr= (CT) : 65m?) HEINTEH ., BEERMIZ/L N AN
— AEMREL TS, B IXEREYENE. BREAR &
VB E#EMOBEHREFFOMBAE®E L., AiEKFRICB T D
B B SR RH 2R LTV D,

fifl H = ORI 365m? T, 7 — Y% A X KE ILAR

DEBECER LR SZHEAL VWS, MERICIE. 8HoO
TN — 7O ORKEE ML, £/, £ LHI2I1E,
BEWNHTE REDROBKREEFZER T FY UL BRI
FoTELN D5 EmMEAK (BLF, WHiK) ZKEKEIS LT
BRE L7, WHAKEIHEDR LW T2 b, KllikZE
MEZEEEZSHEFEICHKEL TWVD,

B THB X B HRREDB Y ORGSR & LT
W PEAKRIT R TIRE LB AT O 72D, 1 BiEKR 12t OPEKBEE
WLBRN A RERHEAR A — b 7 L— T B A HRBE L, £/, fFE
ENITHTICH L TCREEZROHBEL R, T, ERITIEX
HEPA 7 4 VW EZ —B IO RER 7 o 2 —% 8 AL, J8HEE~
DIHEG IEZ kT 2B E 21T > T 5,

FHROHF i e LT, ERIXES - XDRMEEHD -,
ZhiE, EBRFEOBY ~DOMEEE A0S | TP OMERE B
EBRKETREOr — VUV ~OEABINTREREZY R —FE&T
HH—ERATHD, BEPBEHL 1ERBE, ERIES—©
ZEFELEZTETCVD, SBRITZIVAERLEEERIXES -V
AETZADEOBRILIBREEMPAB TH 5,
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CAR NF LRI IMHE FE LT !

Ottt A TAER Y /IR 2
(BRRIASA AV V=R o — 2 RERS R o 2 —)

CAR(F—)NTFIVAIX, B FEDOMNaeti T F AR S DR LS R 2R
PREBZIE 292 L) bindh S4U77(Cilia-associated Respiratory), 277 AR~ ¢
AV MIARETH D, o [ IHFSIRIILOERE 138 %2 VN CARE 4 28 I < HE5H
SHDHZEITHFIL, A F T 4L A0 — FEREETE R EARE O R &0
2 DBI%E R Uiz, REOTERY ) NERRIHERTE LA, FEaEE R
BITWD, Fixld CAR NFILAD S E X ERFEANE 2/, AREINFET:
O TR LoV TH LWAEIRECH D Z L2z E &b, JEH Int. J. Syst. Evol.
Microbiol. (WSEM FENZ 2B S4L7- D THEE T 2,

(BB E 575l CAR ST IVAD T Rl SMR-C #£:%, Vero E6 il CfEk L
7= conditioned medium % HVNTHEAE L7e, Z OWRIKRSEZ -~ C, HEIRE, i
HEVE, AT pH HEFEIE, BEAIEIAESRER DA, 16S IRNA B5 A0 V-
BV ) L IR Ry

[R5 L 5%2]  SMR-C HRD 168 rRNA 5 FESNIA ETICV T A~ T Mx

BoES ATz CAR NFILVADZILE 99~100%—E L, RIBIfEIT T~ A -
> h® CAR NF/VAITIE DT N—TZTERR LIz,

MDOEAE b A, FxlT~v TR - Ty btz CAR N F /LA
T, NITuATAMRT 4 AR TV T LAOHET 4 uRT T T LF
(Filobacteriaceae), =D OH)E « FFE 7 4T TV T A a—FT T 4T A
(Filobacterium rodentium) & 4 LTz, 7 4 0/_37 T VI NL, 7TV 7ECT7 47
AV MRHEOER, v —7 7 4 U LTEIERRE VO BRTH D, EEE
I3 SMR-C ¥R T .

USEM GEIZFRSCMER S LD 2 LI XV | RE DT I L OGP ALED
EERCEEO DN Z L2 D, A1k, T & TUl S DITRREDOIIEZ D TV
TN,
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I JRREET O B CTOISH b IR S D,
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D 5B ER &2 AR R TR L VT3 237 & LT, Genome-wide
association study (GWAS) 2M 772l T\ 5, LavL, NIRRT AFE0IEER
DETEDOHFTZITH I E S ERBEERIC L 2B ZMZIT L2006, KR
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D~ T ADITEN A FECT T 24 —7 7 4 — /L RT A ML, ~ U ADIF#hE%
TARDTARE L TEHEINTE T, bEbeA—T70 74—V K7 A M, 1934
fEIZ CalvinS. Hall IZX->TT v FOIFEMZERT D787 A F & LTELRIN
oo TO®%IX, SEIEEWELEE U T, Fraehimncs T a2 ~57
EELTURKHWLNDL KO IZhoTc, FHISUATIR, BlaridE (Vv o7y

B LI BRI TEI~ DR BA TS B & TAT A FOFIABNIEE YD | Rk
TENZ 1T U6 & AIFEEZ T2 BRI TR BRIV BTV S,

FBATIL, =77 4 —/L RIC—HDO~ 7 2 ik EE X . FDH%O~ 7 20T
Br—EREBIEET 2 (M1), vV RAIARRKBED L . EIBATHEOB TH 5
DT, WD L BT TBAT R B> THE S BRWEATZ L0 iFeiiand 5, £ 2T A
— 7T )b RFOJEFHOREE o & L O XEIZ 1T DI ERH OFIG 231~ %
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NCOBREER BT, By || 7/// """""
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THIENTED, W72/
HEEOWRETIL, A—T 2T 4 |

— IV RT A MIREEND L5717

— o —_ e BE1 AT o—LEEE,
7 A MBI LT —HZEREL o o T menEte - LiEToGsh

e ~ TEY, 60 FOAD I EAEOD 7 —ILET, 5240
T~ U ADEIE LBV 2D mh o, SRom - Fhars

S . L S A 0. Bl 16B0 AR LY BB 5T
TORBEEDTEY . AT Spzh 2 hEe 74 BEOL v T 57 —407

« - F 2~ SRR LU, ERO R0 S
DRRO—HERTT S, THSIS B, PRA DD KB PR KBTS 2,

EBREML L TOIEIE R~ T ZR/H

~ U A%, WHRPTIELS BRI BN TV A RE R FEREWM DO—>TH 5,
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INAERE S NTZ DN KX 7285405 T A 9 (Guenet and Bonhomme 2004) , D4 1%
C57BL/6 °BALB/c Zfi72 E& LI U & LT, ZHE TILE < OEBHIRFD L S
NTE Tz, IASRMITINTIL, MEREE A R & BRI — R & 72> TRV |
RN TIFLE LT RBVUDR BN D, ZOFRMNTHLILDHIED DX [ TEREEEK]
WZEDAT, ZOIXGOX 2 X TRFH TA LI EWTEEMERIC LV AT
TWDZLARLTVND, ZOX U TELNIOEASRHIE, T E TITBRS:
DII2 O TRk IR TIBREMW & L TR SN TR Y, EMEFACBNTE< O
HRAZLTLLTE, L, ZhoOFRARMIL, b &b EERROE A T
HIZEBE SN TWev U R an=—hoffll & Tl Y | ki) S 728 {651%
B LB 2 5 (Koide et al. 2000, Sakai et al. 2005), ZDX 57
FERHARANC I DBABHIZARMEDIR SR, AZEICHST 2R L~ To
HEOWE RWETBROGIRERICR D LB 2 bNTWD, £, ERH~ U R 384
~ U ANHET D LR EITH Y ERLBEONTND, ZOLIIZ, B ML
LEE T CTRVMEAIZDI o THEFF SN TE 22 & & ZOMEFFOWER TR ST
SBIEORG T2~ T AR L CTEIZZ LN, fTEIE WO BLENGT 5 L IER L IX
BUVNRTWERBRZ FZRREIIE T Z L2 RN o T D LERBID,
—J7. BARHUIFEBRHIRM L 1IRE S BR - TR8a R0, BIEEAD~ 7 X
(Mus musculus) ITHFRAHUZAR L TWD, FiE LTO~ T RFEE THFRTOA
RH B I CEFER H D B2 BTN DD, ZOR%ITEIEAN BT L BB 21T
VB b EIHTHTED KO 2RO 2 I E TAERBREILR L TE L, BENTHEND
Mus musculus [XBIRHNZ B7g S 7o difli~& b L1 Co Tz, BIFEOR A~ A
(BRI RHE DR E L 3 DDHFE Y L—T 53T D Z L WARETH D (K 1),
I —m N EHNAER L, BUETIHER KRR, 77U, A=A RT U7~
EARIRAYER L7 domesticus 7 V—7 —F U7 KA JLER « WIS T
7 £ CMRJAL AR S musculus ZL—7, W T 7 HlkIC A2 B 5 castaneus
IN—TTh% (Moriwaki et al. 1994), ZiLHOHfES L—71%, BIZAET D
MU | AR HIBRA 0 b2 &0 F . 2 < O F Lo~ LIS I TV D,
ENCREFEIT OB 51, 29 LA~ 2% 4 &108 LW R A
AL L C & 7= (Furuse et al. 2002a, Furuse et al. 2002b, Koide et al. 2011,



Moriwaki et al. 2009), BPARHKDO VU A K &ZOHMBUIHREZ R LIRS, ZOX
D IREPAE~ U A A b SATHINL SV AR, R T (L L~V TORE 08
BRERZA LTSI OIZ, BISHRRFENRKE KB E LTHH LVWEE
@%ﬁmo@ﬁé&%ﬁénéoit\wzﬁaxﬁﬁivvxm%%%kai
B~ w7 AR/ C5TBL/6 & DM Tld~A 7 a¥ 7T 74 h~——DOZRIHEIL 8
0 %IZ KON, ZAuIE USRI RHER T 5 DBA/2 & C5TBL/6 SR TH HiLD
SR DI 2 (5125 7-% (Koide et al. 2000), HIZ, B/ERFKITE Mok A8
R 72 ZEA LD A Z T TORWEDND v 7 AAROITEY 2T 5 Z & 3 7]
REChD, £, WERMKOAR LT, AAEEDH~ U AR T 25574 JFL b
BN S TRY | RFIC X 0 BIRGE MTETE 2779 2 LB HIFFCE % (Koide
et al. 1998),

Fo1 NEENM I CFEL o TR RS A R

Subspecies

Strain name group Subspecific name Place of collection Origin
Cs7BL/GJ  Domesticus Fancy mice
PGN2/Ms  Domesticus M.m.domesticus Pigeon, Ontario, Canada Wild mice
BFM/2Ms  Domesticus M.m.brevirosiris Montpellier, France Wild mice
HMIMs Castaneus M.m.castaneus Heimei, Taiwan Wild mice
CAST/Ei Castaneus M.m.castaneus Thailand Wild mice
NJL/Ms Musculus M m._musculus Northern Jutland, Denmark Wild mice
BLG2/Ms  Musculus M.m.musculus General Toshevo, Bulgaria Wild mice
CHD/M= Musculus M.m.gansuensis Chendu, China Wild mice
SWN/Ms Musculus M.m.musculus Suwon, Korea Wild mice
KJR/Ms Musculus M.m.musculus Kojuri, Korea Wild mice
MSM/Ms Musculus M.m.molossinus Mishima, Japan Wild mice
JF1iMs Musculus M.m_molossinus Japan * Fancy mice
AR E AW BB T

R U2 912, BARRICITBE B iR AN R o b, £ 2T, KM
&L TORBEMEICE L CREEGENSITIZ L TR LN ZIVE TIT 21T > TE T2
(Koide et al. 2000, Takahashi et al. 2006), @& SHi%. SRRk 2 H
WTC, A= 7 ¢—/b FITENC K 2 EEME DO FE 72 Rt L 24T o 72, —
FlE LT10 30T A FHOPRKEBENEBIREZ H1F 5 & BAEDOTE~ T A
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U —OfElk, O, AT ORRE R EDOGImEIZINT, EDO X IATEI
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(Nadeau 18—+ 5 1% chromosome substitution strain &FEATWED) & L TEHE
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FITHERE (PO S TP JERCRIE A — SR TR 2BV IR LB A ICHET
XHZENFAITH D, Lo L EEESL 3R UL E % — (National Centre
for the Replacement, Refinement and reduction of Animals in Research ;
NC3Rs) 2 &2 L. BaE Wi S T S = ZEi R 2 B8lT 2 =
LN GENEEHY . TORKDO—>L LT, #a iz ERIZON
TORBENR T3 TH Y | FPHHERE O R SCIERL T IR 2 i & TREdcd % 720
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#¢ 1. ARRIVE guidelines (NC3Rs 78— A 3— U0 B HfiEER)

ITEM

RECOMMENDATION

Title 1 Provide as accurate and concise a description of the content of the article
as possible.
Abstract 2 Provide an accurate summary of the background, research objectives, including

INTRODUCTION

details of the species or strain of animal used, key methods, principal findings
and conclusions of the study.

Background 3

a. Include sufficient scientific background (including relevant references to
previous work) to understand the motivation and context for the study, and
explainthe experimental approach and rationale.

b. Explain how and why the animal species and model being used can address
the scientific objectives and, where appropriate, the study’s relevance to
human biology.

Objectives 4

METHODS

Clearly describe the primary and any secondary objectives of the study, or
specific hypotheses being tested.

Ethical statement 5

Indicate the nature of the ethical review permissions, relevant licences (e.g.
Animal [Scientific Procedures] Act 1986), and hational or institutional guidelines
for the care and use of animals, that cover the research.

Study design 5] For each experiment, give brief details of the study designincluding:
a. The number of experimental and control groups.
b. Any steps taken to minimise the effects of subjective bias when allocating
animals to treatment (e.g. randomisation procedure) and when assessing results
(e.g. if done, describe who was blinded and when).
c. The experimental unit (e.g. a single animal, group or cage of animals).
Atime-line diagram or flow chart can be useful to illustrate how complex study
designs were carried out.
Experimental 7 For each experiment and each experimental group. including controls, provide
procedures precise details of all pracedures carried out.
For example:
a. How (e.g. drug formulation and dose, site and route of administration,
anaesthesia and analgesia used [including monitoring], surgical procedure,
method of euthanasia). Provide details of any specialist equipment used,
including supplier(s).
b. When(e.g. time of day).
c. Where (e.g. home cage, laboratory, water maze).
d. Why (e.q. rationale for choice of specific anaesthetic, route of administration,
drug dose used).
Experimental 8 a. Provide details of the animals used, including species, strain, sex,
animals developmental stage (e.g. mean or median age plus age range) and weight

(e.g. mean or median weight plus weight range).

b. Provide further relevant information such as the source of animals,
international strain nomenclature, genetic modification status (e.g. knock-out
or transgenic), genotype, health/immune status, drug or test naive, previous
procedures, etc.

| 1) | RIVE The ARRIVE Guidelines: Animal Research: Reporting of In Vivo
Al N Experiments. Originally published in PLOS Biology, June 20101
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Housing and 9 Provide details of:
husbandry
a. Housing (type of facility e.g. specific pathogen free [SPF]; type of cage or
housing; bedding material; number of cage companions; tank shape and material
ete. for fish).
b. Husbandry conditions (e.g. breeding programme, light/dark cycle, temperature,
quality of water etc for fish, type of food, access to food and water, environmental
enrichment).
c. Welfare-related assessments and interventions that were carried out prior to,
during, or after the experiment.
Sample size 10 a. Specify the total number of animals used in each experiment, and the number
of animals ineach experimental group.
b. Explain how the number of animals was arrived at. Provide details of any sample
size calculation used.
¢. Indicate the number ofindependent replications of each experiment, if relevant.
Allocating animals 11 a. Give full details of how animals were allocated to experimental groups, including
to experimental randomisation or matchingif done.
groups
b. Describe the order in which the animals in the different experimental groups
weretreated and assessed.
Experimental 12 Clearly define the primary and secondary experimental outcomes assessed
outcomes (e.g. cell death, molecular markers, behavioural changes).
Statistical methods 13 a. Provide details of the statistical methods used for each analysis.

RESULTS

b. Specify the unit of analysis for each dataset (e.g. single animal, group of animals,
single neuron).

c. Describe any methods used to assess whether the data met the assumptions
of the statistical approach.

Baseline data 14 Far each experimental group, reportrelevant characteristics and health status of
animals (e.g. weight, microbiological status, and drug or test naive) prior to
treatment or testing (this information can often be tabulated).

Numbers analysed 15 a. Report the number of animals in each group included in each analysis. Report
absolute numbers (e.g. 10/20, not 50%<).

b. If any animals or datawere not included in the analysis, explainwhy.

Outcomes and 16 Report the results for each analysis carried out, with a measure of precision

estimation (e.g. standard error or confidence interval).

Adverse events 17 a. Give details of allimportant adverse events in each experimental group.

DISCUSSION

b. Describe any maodifications to the experimental protocols madetoreduce
adverse events.

Interpretation/ 18 a. Interprettheresults, taking into account the study objectives and hypotheses,
scientific implications current theory and other relevant studies in the literature.
b. Comment on the study limitations including any potential sources of bias, any
limitations of the animal model, and the imprecision associated withthe results2.
c. Describe any implications of your experimental methods or findings for the
replacement, refinement or reduction (the 3Rs) of the use of animalsinresearch.
Generalisability/ 19 Comment on whether, and how, the findings of this study are likely to translate to
translation other species or systems, including any relevance to humanbiology.
Funding 20 List all funding sources (including grant number) and the role of the funder(s)

in the study.
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