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KB v bOMEZED SR
FIER  FEARPREBRIE SR BB ER MR

XU oIic

7y MIEbh, ERAT v FOMEEED 5 —BHOHIEEIT->TX
oo RE, Ty NCHELNDIONEWS &, BHIZERITME LTORT
VXNDHIRET, FOBLLIRZH B, Ty MITFERICETRA L LTH
BENTWEZL S, ZhizonTik, AEE0SHIc, TREEEM (b
ABAETETSE) (1787 BFFD ] ORII~TANT v bR A In), £
254 MVTRI LTz (7)1, 2008), Bt BRI NTF O, £ L CERD [#
BEOMFTILY Q775 EHF)) | LELZETA R X I OBRENELTH L
TEY, LRI TR VWX TRBE o2& Ty hEEL, w0 R
T TDLIZ ) IR TV L 2B LTS, (BA, 2009), & T, HI (&
JRA-) )% (1818-1844) DiFiitia%d ZETH % 72\ (Matsushima, 2009, € 1),
EEBR 2IEDTy M THAHIREFEEMTHENTHENTNG, BONTENR
BAOEBRHEEHEINTWD, T F=3v FY 7 DNA OfEFNS ., ERAS v
MIRCHRBEEE D7 X AIOTPTHICHRT A THAH LHEIh T
% (Hayashi etal, 1979), L)L, 50EBRHT v FOAL—V ITILFRAOE
A7 v FREENRTHEDE S i, BEBBOLREAHE, —RICiX, 19
HRPEIC, 770 R EE, 2 U CHIZIEKETHRIT LIZBVC o R iizh
72 100~200 DT v b & T VT RBTRCEWAR TR E DTS E W5 B
FZERBABRLTWAL LY, ZOBMNTEH LS v FOBEOFRIZTLE )
Ty MNREDBBORRD I a—F 2 FRBENL, TRy FAICHIREAE
S, BIZIIEBRHIEDNZ L DR TH D,

EBRHT v bORABRIIELS, B b, KER, FEHF7 ABHZE B
. ODET TER, KEZER EORBOMRICELN &, 2, BlLE,
FER . JEE, KBRS EL OET VBN BICRAE CERBER SN
TERZ &, X<mbntnsg,

1. BEZHM~—I—ORBNOAZ—~FLT

2FMOBARRKIEI =2—~F > +F v b Tremor rat & Zitter rat 2>5 &
ML BRBEOTADAREL GBEICRET D2 TANAVDET AT v K
SER (Spontaneously Epileptic Rat) % B3 L 7z (Serikawa and Yamada, 1986),
ITENS ORRNEBETFMUDEZHD 724, ZThE2EBIILTT v MERSHE
v —A—ORFBLEHBRNOBEL HEETIWHE=ZSR4ED0 70 V=7 MNIBHEH



L7z, %ME, 2RERKRT. REEGTICONA T, FHOE(LFREE T O
KB OB ThoT, FD%., ¥/ - DNA OHIREEREMTF K%ZE (RFLP)
Nifre—h—& LTUSAEN (Mori et al., 1989). T v kX< 7 A {K{lMAZ
Mru—r0ty bERBOZEFHBMKOREER~DOY TIIDAES (Yasue et
al,1991), EHICPCREZMM L7z~ 7 a$T T4 h~v—HF— (SSLP v—7
—EHIER) BBMEND Z T LV BREEH~—I— OB KU LT,
ZL T, MEREFEIET v b SHRSP 0 EEZMEERT O~y B 7
nNoo~w—h—%FHT5 MHilbert ez al,, 1991) &3, YREKZER ERE
B E2AET DR OOEGMX & EEEFFFFEOME L LTHE LT (Serikawa er
al, 1992) , ZOBRIBAR Liz~vA 7 uhT T4 hv—h—DFE AL, 7/
LT — B R= 2B G I TR TESD D 2~4 HHEXFO 2 TESIZ 20
IEUJ\J:@U ELTWBESN2HEMC PCRICTHEIETAHDThH T, THY
2. INHOEFHK EO~wy B RIELTOT Yy B ZICHE LTV,

ok, ZhETtHESN W EEE vy PV REREENLT, 7> &
BFHNBEIOT v w7 R - b MO WEEEFHINZ#ED 7 (Yamada et
al, 1994), SN TV RO BRI O Rk~ F S0 L REX. &
H2M8 % & ODNA T —7 O FISHEZ VT REER E~D~ y B 728D
#T>72 (Andoh ez al, 1998), fLOFFEI N—FIZ LV 2SNz, BisT L 0K
PV &[22 anonymous SSLP ~— B — DF K785 & % @ Radiation
~ Hybrid map ~®= v &' 7% R b OMED LT - B2 S DI T Db D
Toh o7z (Watanabe et al, 1999),

7 v MBS 6 OBREHEB ORI - L7, RROLHOHET
HoTZBREIETANAT v b SER D 2 >OJRRELF DRIEICHNZERL
oo TRRbHL, £FO—>, tremor rat [CH¥KT D tremor BIEF DAKILT v
FDE 10 YafRD Aspartoacylase BinT % &7 ) ARETHH Z L HVH-
7= (Kitada et al, 2000), # L C, ZOBEFIIXKELZ SO NOEEMKE
AT IRAJRDET VL LT, tremor rat ZFF &N 5 Z &ici o, — )5, Zitter
rat DR X = —F » NBIE T zitter 13, ROV aF s —= 712KV ES
Qe R LIThLBT % Atractin BIE T OV bR 12 DAT T4 07 R —
YA NAD 8HHER DRI THSH Z LAV L7 (Kuramoto et al, 2001), 1
05%%Eilw&yb@vyeyﬁ%ﬁﬁ¥ﬁﬁmﬁﬁnm21\
Long-Evans 7 v FRICHRT S EEOREBET NVORKELETFEI 550
7o EORITIE, TERHFEREAEDHEREINZKDP 7 v F 1 *”*W]I:&r@
EZMEBIE T DO— 21X ChIb B TOERIZEDZ & (Yokoi et al, 2002) .
k\mwdmd%i@FH?yF@ﬁﬂﬁ@@&%%é%gﬁwawﬁﬁ%
BRIZEDZ ERHER SN T-(0iso et al,, 2004),



2004 i3, KETETT v M LADRTT by —7 U ARER
SN 7z(Gibbs et al, 2004), £ LT, B BEFEROERREI 2 —F L 5
v FOFRRKRBIE TR, Ra LBERITNPOLRIEIND X 9oz, FOHIZ
R E S O RFPEAOELRINE TN TV 5D, T2 5, Deafness Kyoto 7
v MZiE Kengl Bl OERPFEA S (Gohma et al, 2008) . HITEE LK
FRRRIEZRIET D Groggy 7 » MTiZ Cacnala B FICERERNEKRAESL

(Tokuda et al, 2007), ZNZFh, AFEZAREITFE OB AL DETF L
ELTOMERED B,

i, EU IZH /857 SNP ~— 5 — DA% %7 —~ & 9% STAR
Tulxl MIBELT, 7y bOBRBEE~— D —% S BICEFE L (Saar
et al, 2008), ZD7wT =y MIX, Fvati Yy —2Fudes b

(5w b1 (NBRP-Rat) IZFEEN TS 96 ZHEDOT v MRHMFEHENT
BY, N2FBEDSNP ~—V—% 2 AT LT, R, BFRHD F344/Stm
L LE/Stm 8% 36 R# 575 LEXF/FXLE U oy ) v MERRIR, =
NETENBRP-Rat D5 ) A7 774U ZIfER LTS SSLP ~— 01—
% Strain Distribution Patterns (SDP) {2/l x CB&HIEE OfEFTICA Ry —
NTHDHI EHW|MEL TR (Voigt ef al, 2008), STAR 712 = 7 M ko
TSNP ~—0U—» SDP iz & bizBhi&nk, ofR, ZolVarer v b
AR, BASATICE 72K 1,000 D SNP ~—H—23 b5 Z L2k -
Too NT, ZOFLHN LY 7 - BAC (Bacterial Artificial Chromosome) 2
m—Z B4 GSC BLUBEHF L OLFMRICEVERL T, £27 50— 0O
SESD O ENENDT ) A — I 2 A EOMEEHGL L, 2 HDE
WMERVIAATILY ) 575 7% —1Z NBRP-Rat O —ALX—IIZBWTABRL
T EHFBRCOWNEETIr u— L ZRETE B EE 258072, 2 LT,
IOV arety MEZRIEL. BENBEORITICREENTZY — L ERoT,
B ROV RITMAT, 7y FOS ) AERSY —ADBEFEShIzDOT, H—
BEFERETNOZRRLT, ) IV 2oy 7ETARR) Vo 7ET

BT 2BROBEBEZERLEFHIVEENFEEICHET 2B TORE
PRI ND, £72, SSLP v~ —H— i35 bERER®EWOT, v hoFEME
BEEEFEABTH S RTL ERE W BIT CE A~ — b — % H - IcH
% L7 (Takagi et al, 2009), ZX 5o SSLP ~—X—I%, RT1fERICBEITS
ERESZMHEORER, HFEIRD->TT v FREO RTL O A B2 700G
TE D,

2. 7 v MRBEOHHE
XEREE TR, T4 7 A = AOREGHRMEEZH DBRND, £



BRENEYSO BS Ml CEIRL, SREAEMOBRBAMEIEDEYRIZER (A
AV V=) ©5LH, EREKHICERTSZEREERLDOIZONTORER
HI72INEE « RAT - RELHEZIT O b OEFIZBF T 572D, TraF a4
Yy —27aYx7  (NBRP) #Fh 14 £E P B LT, 7 v FREO NI
- RIF - RBEE 1TV TR RUER R R E P SRR B B Ak 08
FUZHERE & 7 o 7= (Serikawa et al, 2009), D7 Y= MEBETHICH
7oT, WET ST v NRROKEEZBFIMT 57 =/ —s7ry=2 bad
B L7, #L T, %14 NBRP (Fik 18 4EE £ To 5 FM) kW T, MK,
R, 1TE), BEREER, Mtk COREHEEIZOWT, 200 By & (K. HZ2RIO
TNh—T& LTHW) OF —F %187~ (Mashimo et al, 2005), F7-. FIkIZ,
BRFEOBE~Y— I —EFT (Mashimo et al, 2006) . ZRHKFOMEZRE
THL—HP =T LY RY—RF—FR=2RT v NRRBEIER LTz, £ DR
RBFPNT—FEREIILT, 7y FREEZRBIRT LR TED L9170
Tzo Fio, RREZEICELGTAZ BRGNS v MERFOERZRE L
V7 B—X Fan=—RRIck i) 5 BEMEE %<7 (Kuramoto ef al., 2008),
ZOMRESEIII. Ty MEAVLIRBHRICBVWTERTRSEERFERTD
5 DT, NBRP-Rat ®7A— A~X—7 http://www.anim.med.kyoto-u.ac.jp/NBR/
(H2) BN TTF—ZZEBEMLTARLTWS,

3. F#KZET v b a—F 1 " 7 —0 47 KURMA
{LFEERFRCHPFL=buy LT (ENU) 2LV, Ty b5y
L DNA RIZT U FAICHERERPNEASNTEBRFERT vy DI a—H
YT —hATEER LT, Tk F344/NSlc OifZ » MZ ENU %% 5. LT
FCRBEOHEICRELTZGL Ty bDF J ADNA LK TEEY NTRIFELTE
X HEKOBETICEREDHD Gl 2 A7 Y —= 07 UTRFEERE 75 A
EEIFTDENVI VAT LAOBELBELEZBOTHS, THET, K 5000
v D DNA BFIHTE 5REBIZH D | RHEAJITIT 10,000 £~ FD DNA &
BB TICIERT A ERZBELLTWS, 4317 C, RBRKET Y b a—
% N7 —75A47 (Kyoto University Rat Mutant Archive, KURMA) T& 3,
BEDENEBETERT v F2ERT -0k, EEBGEFOAI Y —=
7L HRREF DO OBREETASETH D, AIEICBNTE, FIT AR
Mu & DNA 77—V v 7 kiAo MuT-POWER &2 B% L7z
(Mashimo et al, 2008), Z DL, Ffi T, EEE. 2L THRMTHY,
REED DNA o TN EERER 2 A7 ) —=0 7 F5 2 LIC@E LT
Do BREWZOVWTIL, WL ORME SN BT L A BEMBEEICLVIT- T
W5, I/ KURMA (X, NBRP-Rat I2&Fit&NTEY ., b MEBRET L



7y NEERT I OOFERRERER>TVD (K 3),

EERIZ, TANAZBITT DY 27 OEWEBWET AT T ZEBHE DR
WBEF D—2>Th D Senla BIn+ERIZOWVWT, KURMA ® DNA %2 7L
%X?U*ZVfﬁékﬁﬁ®§ﬁ¥%£ﬁﬁoﬁ6hko%®—O@\%%

IR DBETREBMICIZIZHELTIMNEORETHY . HBHIEIC X
ﬁ%@FMMN&c7/F BT DS & IRRAGI, BN & 4
Whh%@#%%éhto_@7/kiﬁL&%TW@%kbfk£ﬁ%
%72, Adenomatous Polyposis Coli (4pc) Eix+DERI KURMA © DNA
AZ V== 780 RO b, & LT, BEMEEEIC L 2 HERERO%,
BETERZ L OHREMEEE Kyoto Apc Delta (KAD) v b & LTHRFHILL
2o D APC Z R BITIERICHAT C KRy D 320 7 /BE RN T
W, TEEEOBEHMICBWT, KIBEEL BRI L0, BBAFITH
DTV XVAZL AOM & RIGRFBRFNTH DT ¥ A b T UHilkt DSS Z# 7
BORTERBEPAFEERCIE, KAD 7 v MIBWTIHEEOR AR, 4
B, BHEEZRETESZ L3 57~ (Yoshimi et al., 2009), = KAD T v

NI, KRB A OIRIEME OB 207 - T8 - IBREOHARSCRBRICSHT
XDHFRET NV E LTHRENRE W,

Boviz

FEE D 99 MR BB, KIRKFORBEA L BBRLED
Y ChREENT TBMEROBZN - GENLERETORE] LWVWHT—
RIZBWT, 20 TEZRAS v MOMMEEZ&ED D% LBT HHEEIT T
NBRP-Rat 7o =7 MZBWCIE, 7y MRHEZIUEL T, ZO8ET 7 7
TANETF I LT T A NVEABRLTWS, £72, v MIBIJ 5 ENU 2 =
—&Vx*vzmﬁmfugﬁmﬁyb%@%bfwéﬁ R a—F
¥ b7 —Hh 47 KURMA %, fﬂ%mlﬂﬁf%éﬁnéﬁT%éegﬂB
@%#Tﬁ&kb @%%%@ﬂ%% RERRERE VI EZITH>T, &
HIZEBAT v NOMEZED D ELIT> TV 5, J"j@%’&Tﬂ/7 v OB
%%%%%?y%@ﬁﬁ%%béﬂ%@i%&&f%éﬁ BrDETFNT v
MZOWTOFEMRBMNIBIOBEEIZ LIz, 4, o2& T v b EFEMICHT
THROOEERCTELDOT, BEROBEEFBEETLZTADATTALT v b
NER #HHWT, & MZH YV SN TR I HHRETANADORIEREOHFHIZN
EEWTWD, KRAFFIL. ﬂE%@H BOBEPLBEILEL AL N—LH
WA D OIFFERERE D IEFIAFFE L IZ K- TR LEBET bz, RFFICBERT
DT _T O i%%ﬁ@? @ﬁwﬁﬁﬁﬁééiﬁﬂot# B TRARE
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FERIERTELE Ulcs F /LTSI DS
T/ EITEERIEN - BACOO — 7581
LT, BERBRCOSAFIRIEN TEE D,

FEBALIN VAT =9 D5 M 151EER
ROBEERHERGEFIN SV TT. £
DENES VA =y D5y - ENBRP-Rath
SHIATZET,

WL LEXF/FXLE RIF#

WESL 3 BEFoNENs T @ W P @D ® ursnwisryizeman

HOGALET, SEI0ZEOL T D @ W B i HEAA L IO ERESCL
ISSREEDY /AL VI ETVE LT 20 UIRBENE LT, 2R T RBOBEERE
7SRRI, FRBEI ST AR 1 QL RRD 7D —ILEL THAT

ICEHTRET, T
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ENUZ 2 — 52Uz D AITLUIEREN 7:615

35,0088 () 1 DNAS R EH'S
AN TOET . COShEa— b7 =T
W (KURMA)ERL VB L TR S ERET
M [ e Coepmmy A o RIE TR R S A
IBLHTEE T,
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2 22-AUMSYMOBKE, BEIO=—OF
T TERIRITEE OB TRESN. Eb
< BEEOEFNPELTHRINTOES,
NBRP-Ratl CTFEESN TLWBI a—HUMSvt
OPICI BREEFHRESN 05
FRLET . Subza—Ab 7o I T,
FOLIESIHEHENLTVE T,

B2 NBRP-Rat Dh—LR—

AR—LR=DDMY—)L ) DH AL, BERK) AL, 2. LR—2EEFEASYS, #EELE Sub
Sa—AUNT—hAT  BHHERE. 5/ LBE . F3448LE Rat BACT S+ #REZ R LEXF/FXLE RIZR#K. vk
S2a—RUNT—h4T FYbZa—E by THHBY, A —HF—TL R =BT —ER—XEFBEICEHFLTLSD
T. 2. CHATEZT=L), http://www.anim.med.kyoto-u.ac.jp/NBR/
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MuT-POWER &—O IV RIZ&D
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K3 FYRENUSA—RVI ARV RIZKDECFEETYFDIESR
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) 2\ BR DB EH S

R Bz, 8K XFY, REEF . A4 Bz
UV KRXEXER - B¥ RN - RRAUEEYEE - REBEY. 2 XIRXZRE
FIOVTATHREUE—, O REEEKRY - T2 - BREPRH - £AHEZ

FLHIS

TA=TUYNEE, mMEREYUAFLHEDOHERYBLBERT LI LITL
Y, WREDRAICHERA D, —F., HREBHL TEHES A1) DRI,
BEEFEICOVWTORIYRAH (A TFY T4 0 0) %321+, BMEE~BEL
TREEOHRIZEN S, ST, ) URBROEFRABEZHET 25 Fi
BIOWT, REOHMREMHT 5,

FA—TYVUNRERD b5 7 1 %2 T HE8HE

MADFA—TY DRERD, ) DRERR TABRABET S:012EF. B
RN #E#%AR (high endothelial venule: HEV) [CHEE L CENOMERZEBTH
ENBETHD", 1)/ BE HEV OEBERGIE. U o/ BREOEESF L-
BLOF U0l AT T UBERTEA—Y VT (RTFy 1) IZHREY,
TENA DRBERTI) RKOFRIE (RTFYT2), 1751V LFA-]
ZALT=Y 28k E HEV DRWLMER (AT 73) & HEV BRZEBT 50
ENBRE (RTYT4) hoLLHEEBRETHS (A1) . ChLORBIE.
BFIEEMICRBRT 2EESFOyEAA VEEICEYHBESATLSGY,

(1) HEVLE[ZRRT BL-ELIFUUHAVE

JURKRIZRBET AL-EL I FUlE, D7 )ILILA XX (sLex) HREEHEE *
T OEBENFC, HEVEICHRBT ROV AV FEMAEERT S &
Z&Y, YonKko—y o T E2ENT5H, KEY VA\EHHEVEDL-E LY F
DAY FIZ, YoRED “BFF” (address) ERIEEDFE L THET LI L



AV peripheral node addressin (PNAd) &##ich b, LWIFhb, LU FU&
BUBEETENM SN E—#DL7RLF Y *THY . GlyCAM-1, CD34,
podocalyxin, endomucin, nepmucin®Z ELHISENE (B2) ,

PNAARFLICERTREINBL-E LY FURESHEHEE T - RGEBEROR
BEGBBREIEC—HOBHEHBROBANBEI Lo ZITLIYERSND,
HEBEGBERL LTI, HEVIGBERMIZRIR T HGIcNAC6ST-2 * &, HEVE
BOLRELGHEBIICRITT HGINACGST-INEETH S,

* 7Y JUIbA RX (sLex) HEHEE  OT7LBET7I—REZSTHEBE
T (FE). BHBESIF LI FUOLNEEETHHEF. B, L-ELIVFUN
BMCBRT 01X N-ZEFLT LY S DBREDOMIARBIE Shi=6-R LR
DTUNILARXEETH D,

NeuNAca2-3Galp1-4

Y GlcNAc-R

Fucal-3

* DT OLF Y LFURBEHEEHR 2T 5BERET, V7 YILILA AXEHE
BREZTOBEMSICHED, COBBEBEENLT, ELIFUIF7I—
DFOLIFURAL L EHEE, fEEL, NEMRETOANKA—) VT %
BN 5,

* GIcNAc6ST-2, GleNAc6ST-1: HLIFUYAUF (U7BLFY) L0
FHIFERTKRMON-TEFILTINIY I U OMICHEBE*ERT SBF.
GIcNAC6ST-2[FHEVICHRMIZRITT 558, GIeNAC6ST-11d & YL < D
BICLRET B,

(2) HEVIZRB T35 EHA VL FDHEESHDF
HEVLEZR—1 2459231 3ki%, HEVIZRET A5 EThA VIZ&>THI



BEZIT, TOHE., FHEELEAOTTYY (BHTHLFA-D [SHEELT
HEVA~ECEBET S (B1)

THROHEVADERICE, HEVICRRT 57 EH A 2 CCL21E K TUCCL1Y
HREELGKZEZEES, CCL2IBLUCCLIGITE HIZ, THRICRBRT 35 EhA
YLt TEZ—CCR7IZHEE L. LFA-1ORERLEMLEFES 5,

B#ifE S HEVDO#EEITIXCCL21E & UCXCLI2ITMZ . CXCLI3MEELRZE
Z137=9 . CXCL13[&., U U/ EiHB & U/ TILIRHEVO EREEICH ML TLVS,
CXCLIBRAER DA TIE, /3 TIRCHBEEHEVAD BRRESIFEES A,
 CXCLI3D RS & > TBHEEARET S &9,

ABETHAITENA VA HEV THEEERET 2 -0ICK. BFTIC—EHRH
RBRT D EASRETHDHEV ISIFBADT ED A RS FHNFEHL HEV
BEOTENA VOEEERE & FHEEFIHT 2 (FS), -&xIE. HEVIC
(3 DARC * & & U mac25/AGM * ¥ < RT3, D35, DARCIFEELT
HEV OEREICHML, SESERRERTEIAVEBEELTEOEEEM
#9HDITx LT, mac25/AGM [ HEV DR EEICERLTHEEL, ¥ EHA
REGFELTHELTWSEEZ OIS, HEVIZIZT EHA VIRRICEE
THEEZONDANNRTUEE (HS) ORBHEBHHN D, Ff-. HEV DI E
ZEYECATTURT4TARIF UL T TN VBIRSFE LTHEET
50,

*DARC: MK EDTSY7Z7HEREBELETL4—¢ELTHREN-7TEAEEERS
BART, EHNEICLHEET S, TITRERT TN, VU EEET S, DARC
ECGAUNRNIEEHEZLTWWERW=D., VT FIUGEEZ LA,

* mac25/AGM : IGFBP (insulin-like growth factor binding protein) -7, IGFBP-1p1,

TAF (tumor-derived adhesion factor)& & & IEN DR FEHIF O BHER /0 E
T, REMASHCESHBOOEERECEVERARLL S,



RRRBEZ =B VRO b5 7 ¢ X2 T HlEEE

YUKIEREOHRBOBRE FS T4 F 0T HN. ChREICHRREE
ZH-HROBETHD, R /BB THERERIBE R =BE THRIE.
BHREBAN S DA > TY T4 VT ERITT, FHOBHERBABEL TRE
BEZES (H4).

(1) THRO LS IZ+FV IR/ T)oTFa 0T

Mora B OIERM Y 2/ E0RA TIVIRE S VBREIR Y o/ #@ih SEHKiE %
BEELT, CDS" THIRZEZRERBLIz, T5&. RXHY o/ \ETHEOBHKHERE
[, CD8" THIRAICH L THEICE-BKUP-ELIFU)H Y FE CCR4 Z2FR
LT, BEICHT BIEMME (skintropism) #f15 LTz, —H. /31 TILRCE
MR L/ \ETRROBHRMRIE, THIRIZA O T5 Y »adB7 DHEBRTTEE CCRY
EFEL, BEAOEERMME (gut-tropism) ZfHE Lz, Shik. U /3RO
FS T4 FUTEBELAREIRICKYRYAERI: (AT T TEN
f) EBRBIENTE D, BERRSHRMERICE S THRIADKERERED A
VIV TF AV TIZIRLTF ) A VBN EELREIER-TC,

(2) HMEBRRNTY VAEKNT 71X T 06 HEE

MAERICR O FBAE) VRED L5 7« F U HE (BEOHEBADIER
%) [, BHESOEE thENREREOBEERICE>THRESNS, -
ERIE, ERIBRAMED THRIXYEEORESH % 217 1- PSGL-1 * 11 £ DREAER
BE,P-ELIFUUAY FE2BREL. KEREMLOMENRZHEEEHERE
AT 5, CHICHLT, BEEAED THIRIZS VT5 ) Dadp] 28R EEL
T. MAICAM-1 * EDEEEAZE C THEOHEEEE LY U/ S OMERIK
ERRMICHEHERT S (K5),

ShoDHBEESFEELIC, BRRICERRNICRET A7 Th4 VB 4E
D ORROMBRENGEHRICEELREFES (RB5), CCL1T /TARC (LK



OEREMERNRMIICRE L CTRERRAED ) D/ 3A % FEERT 5 CCR4
[CHE L. RERM~OHMIEBEEHHT 5, £, ¥5F /Y1 MIEET
% CCL27/CTACK £ REMENRMMICIR RSN, RERAMED ) 2/ EH R
BT HCCRIONEE L., HMRBEICE5T 5,

—7, HAILETIX. CCL25/TECK A/ G LRI & U BIRMICEE S,
mMEIZRRENS, DMRICHHTRIEFTNTOTHE, BHKEE—ZHD IgA
EEMEMIZ CCL2S L T4 —TH5 CCRI ER|ITH2 e 5.
CCL25/CCRO #HEMEAMN IS Y UNHRO/NMNE~DBBICEELREFIZIES,
Tl RERKBRETLERW BN S, CCL20/CCR6 #AS MAICAM-1 &
ELITKIBDRERLIAD) VHRBBRICEETHLL L (B5),

BAF THIRRIE, REMEBECBELER, U OROBRIZR SOOI REHEE
ZHN, BA) NNEEBRTHEUFRE D/ 8IZA S, Debes 5 (& THIRAA KM
HRzEN, BA) U EERTHERY V/EHICRSBEIZ , CCRTENT S
VIFIVHEETHDHIEERLED, $hbb, YHOXKTFIZ#HE L1 CD4’
THIROME) v/ \BI~OBEX, SAREREZMETHY . CCRTREAEY
—CD4' THifaZ /S5 L-BICiE, BERATY —THEICESRT, RENLH
AVUNEEBALEFRRY DB AOBENBLLTNWESZEERIMIL:,
Fh WA UREROTHIENDEZ A CCRT ZHER LTV, SASOHMR
TR ) DAARORBEB~OBEENY THL, TORBBELT TS
AV TFNLIZE > TERBMICHBE IS LERLTWS,

* PSGL-1 : P-selectin glycoprotein ligand-1 M#&, 220kDa DFEEBHE T, 7A
LFoD—1E, AMRRAICRET S, VT VLA X x EHERL. P-ELY
FULDEHEBITIEN RIGHEOF O L UARBIEESAhTOWELENH D,

* MAdCAM-1 : Mucosal addressin cell adhesion molecule-1 D%, fEEY >/ 8D
HEV. BEHEEEREONENEMAMICERMICHKIRT 5, MR EED Ig F
AMUENLTadBTATTI L ERET D,
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BHo—E, DEFERICAZZENBETH D, )/ BROZRY 2/ 80
5 DOBEHEHBBCIIRAL AN S VA, £EEREBRER 70T 010 Y
B (sphingosine-1-phosphate : S1P) M DBBRTEETHS ',

SIP XG4 vV BEHABROBFEMNLZENR (SIP-SIPs) ITHELTHERE
BT D, SIP XMERPTRREICHIFSATLSA, U/ EATERENS
PEBEOI-LETMRDPICERTEREICHIFSNDS, COSIPREST
E—HBLT, DERDY URBRTIESIP ZEARY AV FEDBEIZEYRD
T HM. SIPIREAMENY D/ HIICHBER SIP ZEROBHEBRE LBITSIPIC
W DHRGEAEEL. Y/ SERIE SIPRBEMICY UREIABBTHELS
REARE Sh TS,

CO&SHEHFEHIEESIPICK D) ARBHOKEOMEL., LK
ZHNHIF FTY720 DRI ER T B, FTY720 [FEKRRNTEONT) VEEES
NTSIP, ZBR<C4TEOSIP LT —ITHEET A7 IR MIEEh, SIP
REE (FITSIP) OBRBEOMEERE L TY VKT Y /3401 TILIR
CEBSETREERERIETHLEALN TS, Wei 5IF SIP, [ZRFRML
BE7I=RA F (SEW2871) ZRAWT. Y v/ \EHEICH TS THREIED
HMARIT TV, SIPL 7 IR A UEBEEOX bO—< MR K B
7% LTI YUROBEEHITEET2EEZ TS, EHFEME
HSIPEZDRBKRICE DR VBN S0 ) R BROBEBIZIT R,
REREOFHLIMEME LTEESATWS,

EbYIc

JonExE, BERREERTARRCE L TEFORESEENTIET B LW
SHBME RS T4 XUV HMELE, RREOBASLADEMIZBET S
SERTES, COBREIE. /B EMBERNEHBAD L BIEES RIGE %N
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podocalyxin

nepmucin

CD34

endomucin
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X 2

HEVICRIR I BL-ELIFUHV K
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(TACTCRT 300 ERDOT U A M7 L ADESE (86 CbiEL<EBRIhTnD, A
BT SLOE, BMORS>ZOREERENCHT ShT& 7z, Z0%, 1925 417
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RICTZEEZHLNILI, 4B, BROBICE o TEM O 7o AFEEENE(L
T 58I%0% A photoperiodism| & FEIZHL TNV 5,
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W2, HAEOHRITITEY TIERWEBXbNTE R, —F, BEIEZRES

(CATREZRIR D A Z B LTBY | ARG LERHIE TR ES TS, FRCH
TIIHRPRL 2% ERREEN 2 BARHIT 100 FLLEbREL< 2D, AROE(ITH
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Fe R O HI B D 5 FE MR RAT

1960 £ - LARE O A BRER A BFZEIC K 0 . SR TSI LAt %
HIHE4 5 PHAEIE S D T & 23 E BTV 7= (Sharp & Follett 1969), & Z TV X7 DA
R TFEPAIEES AR LTT 4 7 7 Lo X VIR 21TV, BRI K- THE
8 % 5% D BRIG7(DI02) % [Al7E L 7= (Yoshimura et al., 2003), Z DB An 13 IR TIE
BN BHIETEMRI O FIRIRA LT V| A 0 X2 (T Z RFTHICTEERIO R ) 53— By
A 1 = (TS EWT 5 BORIR AR VE IEHELBER (2 B0 3 ¥ FER%EFR: DIO2)Z =2 — N
LTz (K 2), DIO2 |2 & - THEK FHTHKRA LT BRATRICEE LS D

L. PERRHIER LR LB AR L L DA & ' NH2
HO CH2—&H—COOH
. BHEIEBO ARSI S D = L A 5

ST ote, &BIZEOBROPRICE T, [k RTRTERO]
HAABBR D ¥ v AV T UNBAE— =T v l DIO2 (&H)

NARE = Ty hROY X2 EOWIIIC BIFAE t: ' B
LTW5AHZ & LR L TV A (Watanabe et al., © GCHZ HwedH

Hi
|
2004; 2007; Yasuo et al., 2006; 2007a,b) . FYI—FH40= (T,) GEHR)
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ZHHT 5B IET I A —FEH LML
(K3), +7hbb, TEENS WS, FIK
BRICHER$ 2 Z & 2350 & T 7z BUR AR A
VT (TSH)DS, & BRI X » T FEMAMR
ETHRESND LK TEHICIEA L, DIO2 @
FHZHIHT 5 & THRICEDOE#REZEL TV
% D T&H % (Nakao et al., 2008; AT 2008), X 3. SOOI EH
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ARO &Y AT HbE L LIcRFZEs &AM O I g 238 © 222 72
STB, BRICBWTIIRE, v 7 77 "BHOERPER L TE LT, HFEESE
MZRREARBRICIIE > T e ote, £z, U X T THLMTA o A A S WL
CHFET DD ERFET 2 LNEM, b B o, — BRI~ RIFMHEZR L DREHN 2
WERLHONTWER, vURERFEMBE L TND ELAFRIRD LEFEIBLTS
EVIHIRZR -T2 &b, IR AL NRAMDETLEMIZRY 5 50
LNRBRWEBR T, EBRCERRY VAR v 7T 7 b~ AZHWTEREIT- 12
FR, VAT LERRDA B = X LDHEIIEIC BIFETH 2 & 2RT 2 LB TEH(Ono
etal., 2008),
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AMmErBEMLEID LToL&, HRARFAAZRTAYREEMEE LTHES
ZEBRRBIMETHD Z ERE, RABOHN SIIFFICY ) MEROBLEFULEH
WEORENTY —NORMEERT ZHRE 6 LTINS, Kty —r =9 —
DEZZEVHODLEMDY ) MERDAFNFREL R H45%1T, SEEHELHY
ERBRL, TNENORORHM (RBA) 2 RBOE NP —BLELShB00b L
nuy,
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DT 7 LIV E— NEKO BT\ T CETBL/6 D4 7 L HITIEKT 6%FREE MSM/Ms 124
DTHEULEEEAH 2 Z LA L TWAL], 0 Z ik, ERHERR~ 7 ARHEN
BFRINDBREICEBWT, BZLIEFEGAE LTHLALTWET U7 BEHERO~ 7 AN
RMESNIREDH Y . HEROERBIERZR~ T ARKD ST ) AO—FBT VT EHE
DIYAHRTHLZEHINTND,

ABRNANEH SN BRENER LIRS D, e~V AEFICHFETIEREBRTD
LY DBEITICEIRTE D 2 LICR D, AV ALV FIEHEN T X
R E AW D by 2 AR WL OB T 5,
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HAPE « 7OV ERROE A~ A0 MHe (FERREAMEEFEAE) & C5TBL/10



WEALL 23 Pzmy 2T RAIBWT, arYomy /vy AR THEBZKE
DLBZLIWCXY, ABS—AL 2D 1.3kb DIROEIE T, A AD meiosis BT
MEECHEBRZEZRITIERERINE2], HEBZZEZ LTV 25T,
recombinational hotspots & RN, classII Ph#InTITEHT hotspot BFEET D Z
&, Lmp BIETHEED hotspot IR WT, BEEICHEBZ ZE 2 FICiE, BEOHRMS
FUORERSIOR a2 —EPVETH B Z L ENHA L3, 4], i, molossinus H
ROE 1T BYRAE (LLF, #17) & OMBZEIZB W T, Psmb9 hotspot OIEMED 72
AT ERHEINE, ZOESICLERE—REE EOBEEGRTFIE Dsbel (Double-strand
break control 1) #[RE L7z, Dsbel 1% Psmb9 hotspot LAFMZI® . #17 DM DD
double-strand break (DSB) < crossovers (C0), #15, #18 @ COX°, #1 ®  HlxI hotspot
D COTEEEFBML THAZ ERHH LT B I5],
2. ~ESnvrHERTHAE

~ETa by BEBGFEAE Wb T2 A4 ) NiZa—FEnTn5 bl BIT b2
BIZF OB FEDIIRAETREIL, SEBGFEET D, EROEZFR< T ARRK T, &
ENER s BHEINE INTaEALTTHY, —HOREZ phTnF L THRRONIZ, B
v ZEMICE, MAT Wl BLIE w2 O 5BEOANT LA TR, T RLUSND Yus &
ERE T, s, JICHPTAINT 0 Z A THREET DI LR, TRhERESNL TV D,
T U AZBNT b1 B LV b2BIZ T L OF OO E LB LR R,

(1) Exon IO UBIZEB N T, pATREALTFL, wINTuZAL T dNTaZATD
MR THDZENHBH L, mTad A7k, bl BETER wiNTaZ A 7D bl
BIEFELERA—Tholo, b2BIBFEOBBTEND~ET 0Ly F R BIIKE OB
BT JEERDPRDONR DB FE lexonlT dTa A FER—THHDIH L,
% 3exon L p, wiNTmH AT EFBEREN T2, w2NT XL TD B2BIZTFIX, *
DNENNTHIRLBEZE LEWVH LM IEEFTHI I L hbhoT,

(2) bI-b2W¥sTR spacer IR (K 12kbp) 12361 BIRERTI O % d, p. wl, w2
TIT > 7R, ZOBEBIC W CTEEEI OMEBL: 2 2 LTV D AT RIB S i, v,
W2NT 1 E A T OHBICIN T, bI BT 55 T 11kbp F T wl & w2 IXARFIMEAS R
DTEWA, 2B TFEFEE w2id, dHD VIR INETICADPo T ARNANT B X A T
HEDBFIN G Y Lo TWDZ EERB LT\, bl- b2 BEFRITORBI BN T 1
AT OEREERITE S LT3 TTREM A TR S 7= (6],



BESTRAO 2RI LT vy 7 AOHEENR., BEOSFOHTE (MEREYER
L FHEALE) S, HEBERTHEEBI-RESY L, WABECBIAERIOA =
AL L, KEFRRY—LERB,

MSH/Ns Z#i % ALV RHBARER

FERZEH CRESIh, ENBEHPHERICBOCHER S MM R8T, MlEE,
RGBS Ay FD3 A, BB GERY o ERAICHE LTEAREZ RS, 2055, EER
AR I UBEHRFERY o ERELZRY LT 5,

1. FREERAE

~ U ARERC ST 5 BIZ T BT Pas (Pulmonary adenoma susceptibility)3s &R
Par (Pulmonary adenoma resistance) MABE SN TV 5, =7 R DITHRIE CHEE %4 K
TETH D Mus spretus L IEBEHE RO A R LM LUMIEELHRE LIER, #6565k
UCRLLICBIEF OFEBRBE (PasI BL O Parl) ShTW05,

MSMRAE & A RHED FL THBEB RS 2R % 5 L EHIMEE R Lz, MSM RO Y ik % B6
FRCBA L= Y Ly 7 R (BR) %2 AR EOFLICBWWTIRKMEZ R ST, #
CO L ODDOAE DR TIE ABOFL KV b VS Z R L2 Z &b b | MM R#EICITH
—OEMEHUER R BEEE T W MM RBICIT A ML O FLIZB W TS A %
TRET DR LBIT HRFF L TS AR R S 7z [7, RERT— 41,

2. HEREIRYD v E

EHREERE U >/ EIC DUV TIE, BALB/RMEASRAZME, MSM/Ms 2MEHUMEZ T, MSM B
BIZBWT ps3 RE~ T ZAZEH L, U EEFBRLCY /) AT A RO LOH @7
(11,812, #16) 24T oTcl & 25, BAMMBIET & LT Tkaros #11) & Ritl/Belllb
(R 23 HiBE - RIE Sz, MIRY o/ SBEORIEICIE RIt1KO/H) Eis THL & ps3(K0/+) Bin
FRPHABAERTHZEBPMLETHHZ ENHHE L,

RIZ BALB/c & MSM/Ms DZRZMECIVVT, HIHHHRY v SEOBBEFE~y T Lt T
5. BEERART 23 DM 12 IEEF T~ v T & Tz, DAMith (2w v 7 E IR 11T
Lys3 (lymphoma susceptibility gene 3 ) &fiidh &hiz, EHiZ, RHBOMBEAKREY
YAROMBL LRI T A BB TR E LT, #ifl (metal-response transcription
factor-1) O BIRFRICH B SNz, BZME~ T A TEBW ROS (cellular reactive

oxygen species) {EMEZE b ORMY VBB ELSFRL, ThARSZHEEET I L EZ



L= [8-10]1,
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EigMmE - 7 FE—MEEMETIR

BAE~ T AMLHICEL D MRBEF L L2 ) DREMEH STV S, migh
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1. BRBESELE~ DR

ERILT CRESNBTA~ 7 ADERR (R4 KORD bk izl T, EEBIEALO
R L B EE R TEESHE L, REERAERIEC LI ERAETHL %
& &, SHL (spontaneously hyperlipidemic) « 7% &ff Lic, FRBLHFARTRE
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(11, 12],
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7 b B S~ % b RBIC KORL B BRE SR, fEfke LTREOMME (5
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(Thl LD GERPMER) KB EMR 7220 Ve =y 7R TIE 78T BALB/c DIE 5 73
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¥ Traf3ip2 (INF receptor-associated factor3 interacting pretein2) AFIE ST
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(15, 16],
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Tablet Purification of Alany! Aminopeptidase from Rat Liver Cytosol.

Step Totalabsorbance  Totalactivity  Specificactivity  Yield Purification
(280 nm) {units) {units/mg® (%) {-fold)
105000 g super. 107018 1.7 0.0011 100 1
(NHJ SO, 18278 823 0.0045 69.9 4
Q-Sepharose 960 26.2 0.0273 223 25
Matrex Red A 76.1 15.3 0.201 13.0 183
Sephacryl $-200 14.1 118 0.835 10.0 758
Hydroxyapatite 2.7 11.6 275 8.8 2500

* Protein concentration was measured by absorbance at 280 nm in 1-cm fight path, and 1 mg/m! of protein
was defined as the concentration required to yield an absorbance of 1.0 (E%"*agmn = 1.0).
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Table2 Substrate Specificity and Kinetic Parameters of the Alany) Aminopeptidase from Rat Liver Cytosol.

Substrate Enzrmye K ke KK
activity (%)° (M) " {57 < oMYy
Ala-MCA 100 235 128 544
Tyr-MCA a9 170 17 453
Met-MCA 97 115 143 1243
Lys-MCA ) 15 185 168.6
Leu-MCA 80 220 1.3 514
Pha-MCA 84 260 128 492
Pro-MCA 39 500 1.5 30
Arg-MCA 36 1.7 013 765
Gly-MCA 4
Pyr-MCA 4]
Lys-Ale-MCA 78 10 45 409
Arg-Arg-MCA 13 30 0.11 37
Gly-Pro-MCA 1]
Pro-Phe-Arg-MCA 20 20 097 485
Boc-Phe-Ser-Arg-MCA 0
Boc-Gln-Ala-Arg-MCA 0
Boc-Val-Pro-Arg-MCA 1]
Suc-Ala-Ala-Ala-MCA 0
Suc-Leu-Leu-Val-Tyr-MCA 0
Suc-Gly-Pro-MCA 1]
Bue-Gly-Pro-Leu-Gly-Pro-MCA 0
Buc-lle-le-Trp-MCA ]
Z-Phe-Arg-MCA 0
Ac-Asp-Glu-Val-Asp-MCA 1]

* Assay was carried out at 37 °C with 50w Tris-HCI buffer, pH 7.5, in the presence of .56 pg of the enzyme
and 100 uM substrate. Daia are mean values from triplicate experiments. The values of kinetic parameters
wers determined with substrate concentrations varying between 10200 av, ke, was calculated assum-
Ing that 90 mg of grotein represents 1 pmol of thasnzyme.



Table SA  Etfect of Some Aminopeptidasa Inhibitors on AAP-S
Activity.

Concentration Residual activity

fom) {%)
Control None 100
Bestatin 100 0
Leuhistin 100 0
Actinonin 100 0
Amastatin 100 0
ArphamenineA 100 20
Puromyein 100 0

Preincubation was carried out 4t room temperature for 10 min
with 50 mw Tris-HC! buffer, pH 7.5, in the presence of 0.56 yg of
the enzyme and a specified concentration of each proteinase in
hibitor. The reaction was started by the addition of 100 s Ala-
MCA. Data are mean values of the residual activities from tripli-
cate experiments.
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Fig.3 Inhibition of Purified AAP-S and Alany! Aminopeptidase
N{AAP-N) Activities by Puromyein,

AAP-S (M), ANP-N(-O-). Alanyl aminopeptidase N was purified
from human seminal plasma (Huang et al., 1987},

BEDESIZ, BESY FHEAOHBE LS VNV BEORENACMER
otz, DA VIRYE (FHEER) ZRICKRYVO—FILREZERL. ik
2HLH5VTREREFNRZT o1z, COKE. HEBREFKFEBANICEE
MIZEEL. YY9RPE FOF2—OTA YV URBERT ST I/ RITFS
—tHFELHRMNFLN EAHBLE (B’5),

Fig.5 Comparison of N-Terminal Amino Acid Sequences from
AAP-S, Mouse Puromycin-Sensitive Aminopeptidase (mPS-
AMP) and Human Puromycin-Sensitive Aminopeptidase (hPS-

AMP).

Common residues among AAP-S§, mPS-AMP and hPS-AMP are
shown in filled boxes. The sequences of mPS-AMP and hPS-
AMP are quoted from Constam et al. (1995) and Tobler et al.
(1997), respectively. X is an unidentified residue.
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m&mmammmwmmmm of each was lly parified by MonoQ column
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Purth the & histochemical analysis of Ow of the ive PSA in the
)| with the mthdh&mxﬂmm&;&&umhlymwwmmm
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We puriﬂad dipepﬁdyl pept&dase X (DPP 1) to homogeneity from rat kidney and deter-
inschudh

ng its molecul weight. ¥ specific-
ity, md panisl d Puarth ' W SO d a rat kidney cDNA
THbrary, isolated the DPP X cDNA and d ined its struct The ¢cDNA was com-
posed of 1,720 base pairs of ieotides, and 500 acid ik ware predicted
from the coding region of cDNA. Human q quianuent oell proline dipeptid QPP ol o
from Teells is a 58-kDa gly g as a h iimerformedwimaleuﬁnezip-

permotﬁ"lheleve}solminoaddhomo&ogywmm(ruiDPan.mouseQPP)and
78.95 (rat DPP II vs. human QPP), while those of nucleotide homology were 93.55 (rat
DPF IX vv. mouse QPP) and 79.4% (rat DPP 11 vs. hamnan QPP).Thepredictedamumaci&
seguences of rat DPP I and h and QPP eight and
a leucine zipper motif at the same positions. The parified DPPIIsbowed similar sub-
strate specificity and optimal pH 4o those of QPE Consequenily, it was thought that DPP
Ilisi&enﬁcaltoQPPthemblotmlysiswiﬁme}’PncDNAmeMpmmimnt
expression of DPP T mRNA in the kidmey,andthe order for
testis = heart > brain = lung > splk 3! zﬂvenmpamﬂelwithbleﬂh
ernblotam!ysis,ﬁml)l’?u th was’ ted by
cytoso&olepithelialceﬂsmthekidney,tesﬁs.umandmbmm.

Key words: cDNA and id 6 dipeptidyl peptid I (DPP I, gudescent cell pro-
Rmdipaphﬂm(QPP),mtkidmy )



3-2. BES v FFENS

SRIFUNRIFA—CINO B - FH

Biof. Ghem. ., Vol 380, pp. 1427 -~ 1430, December 1998 - Copyright © by Watter de Gruyter - Bertin - New York

Dipeptidyl Peptidase il from Rat

Liver Cytosol: Purification, Molecular Cloning and
Iimmunohistochemical Localization

twao Ohkubo'™*, Yao-Hua Li*,
- WA e § 2 -4

4 s \ >
Takuya Yamane’, Pei-Ge Du' and Katsuji Nishi®
' Departiment of Medicat Biochemistry,

? pepartrment of Legat Medicine, Shiga University of
Meadical Science, Seta, Otsuy 520-2192, Japan

* Corrasponding author

Dipeptidy! peptidase i (DPP M) was purmad to homo-
ganeity from rat fiver cy The
Iar weight of the purified enzyme was 82845.8 accord-
ing to TOF-MS and on aturing PAGE,
and 82000 o0n SDS-PAGE inthe abeence orpresence of
f: These that the
exists ina ic form in rat liver cytosaol.
T the Arg-Arg-
MCA and moderat-ly hydrolyzed Giy-Arg-MUCA in the
pH range of 7.5 to 8.5. The My, Kea and Koum/K, values
of DPP Il at optimal pH (pH 8.5) were 290 xm, 18.0 5™
andB82.1 5™ - nM™ for Arg-Arg-MCA and 125 pm, 4.53 57
and 36,257 - nv for Ala-Arg-MCA, respectively. DPP It
was potently inhibited by EDTA, 1,10-phenanthroline,
DFP, PCMEBS and NEM. These findings suggest that

known as dipeptidyl aminopeptidase i, dipeptidyl ary-
lamidase Jil, red cefl angiotensinase or enkephalinase 8
{McDonald and Barrett, 1986). This enzymae preferentially
cleaves dipeptide residues (Arg-Arg, Ala-Arg-, Asp-Arg-
or Tyr-Gily-) from the amino termini of peptides or proteins
at pH 6-8 (McDonald and Barrett. 1986), and it is thought
to be physioiogically involved in the breakdown of some
oligopeptides or their fragments such as angiotensin .
w-melanocyte-stimuiating hormone  {x-MSH) {residue
number 6 ~9) and L eu-eckephalin (Lee and Snyder, 1982;
Abrarmic ef af., 1988). DPP i} was first isotated from the
bovine pituitary gland by Eflis and Nuenke (1967}, and &t
has also been identified in a number of mammailian tissues
such as human placenta {(Shimamor st al., 1986), lens
({Swanson et al., 1984), erythrocytes {Jones and Kapriou,
1982; Abrarmic ef af., 1988), and seminail plasma (Vanha-
Perttula, 1988}, rat and guinea pig brains (Lee and Snyder,
1982; Smyth and O'Cuinn, 1994a, b; Albaetal., 1995 and
porcine spleen (Lynn, 1891). The enzyme is generally lo-
catized in the cytoso! (MeDonald and Barrett, 1986). Re-
cemtly, Simaga ef al. {1998} observed a significantly in-
creased level of DPP Il activity in endormetriat cancer, and
suggested that this enzyme activity serves as a potentiat
indicator of endometriat and ovarian malignancies. Thus,
although itis known that DPP il exists inmany mammalian

tissues, little is known regarding the physico-chermnical
propertias of DPP it in rat liver cytosol.

in the present study we report on the purification and
physico-chemical properties of DPP il from rat liver oy~
tosot and its immunohistochemical localization. For fur-

DPPiitis type with characteristics of
& - anct For further informa-
tion on the o aratiiver
cDNA library using amnny-purlﬁed anti-rat DPP il rab-
bit igG antibodies, determined the cONA structure and
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Molecular cloning and immunohistochemical localization of rat
dipeptidy! peptidase III

Iwao Ohkubo®, Yao-Hua Li*, Toshinaga Maeda®, Yoshio Yamamoto®, Takuya Yamane®,
Pei-Ge Du®, Katsuji Nishi”*

*Department of Medical Biochemistry, Shiga University of Medical Science, Shiga, Japan
*Deparmment of Legal Medicine, Shiga University of Medical Science, Shiga. Japan

Abstract

Dipeptidy! peptidase It (DPP I1I} was purified to homogeneity from rat liver cytosol. The calculated molecular weight of
the purified enzyme was 82 845.6 according to TOF-MS, and 82 000 on non-denatured PAGE and 82 000 on SDS-PAGE in
the absence or presence of B-ME. These findings suggest that the enzyme assumes a monomeric form in rat liver cytosol.
The enzyme rapidly hydrolyzed the substrate Arg~Arg~MCA and moderately hydrolyzed Ala-Arg~MCA in a pH range of
7.5 10 9.5. The K, K, and K_,/K,, values of DPP HII at optimal pH (pH 8.5) were 290 uM, 18.0 s’ and 6.21X10*

sT'M™' for Arg-Arg-MCA and 125 pM, 4.53 5™ and 3.62X10° s 7'M ™" for Ala-Arg-MCA, respectively. DPP 11T was
potemly inhibited by EDTA, 1,10-phenanthroline, DFP, PCMBS, NEM, B-ME and iodoacetamide. Furthermore, we screened
a rat fiver ¢DNA library using affinity-purified anti-rat DPP I rabbit IgG, and we determined the ¢cDNA structure and
deduced the amino acid sequence. The cDNA designated as A\RDIIE-11 is composed of 2640 bp of nucleotides in length and
encodes 738 amino acids in the coding region. Although the enzyme has a novel zinc-binding motif, HEXXXH in structure,
DPP HI is thought to belong to family 1 in clan MA in the metatloprotease kingdom. These findings suggest that DPP lil is a
metatloprotease that is probably regulated by SH modification. The DPP Ii antigen was extensively detected in the cytosol

of various rat tissues by the immunohistochemical examination of the protein. © 2000 Elsevier Science Ireland Ltd. All
rights reserved.

Keywords: Dipeptidyl peptidyl peptidase HI; Rat liver; Cytosol; ¢cDNA structure; Immunchistocheistry
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Rat Tripeptidyl Peptidase I: Molecular Cloning,
Functional Expression, Tissue Localization and

Enzymatic Characterization

Pei Ge By, Shigeru Kato®, Yao-Hua LiY,
Maeda’, Tak Yi 1, Shigeto
Yamamoto’ Manabu Fu;swara“ Yoshio
Yamamoto?, Katsuji Nishi? and lwao Ohkubo'*
‘Department of Medical Biochemistry,
2Department of Legal Medicine, Shiga University of
Medicat Science, Seta, Otsu §20-2192, Japan
*Department of Material Chemistry, Faculty of Science
and Technology, Ryukoku University, Seta, Otsu 520-
2194, Japan

* Corresponding author

We purified tripeptidyl pepﬁdase i (TPP 1} to homo-~

genekyfromarat“" ty tion and de~
o its physi: h ical properties, including its

1 ik ight, k spociﬁcity and partiat

i id The ¥ ght of the e

zymwaaea!culstedtobomooomdzsooooby
non-denaturing PAGE and get filtration, respactively,
and to be 43 000 and 46 000 on SDS-PAGE in the ab-

TS Kb -
4.4 kb =

24 Kb w
13kb

B-Actin -

introduction

Tripeptidyt peptidase | [EC 3.4.14.9], a iysosomal pep~
statin-insensitive  proteinase, preferentially releases
tripeptides such as Ala-Ala-Phe-, Ala-Phe-Pro-, Gly-Pro-
Ala- and Gly-Pro-Met- from the N-termini of oligopep-
tides and proteins (McDonald and Barrett, 1986; Page et
ai., 1993). TPF | has been identified in various mammalian
fissues such as the bovine anterior pituitary gland {(Mc-~
Donaid and Barrett, 1986), rat spleen Mines and Warbur-
tory, 1888) and liver (Watanabe et al., 1982), and bovine
brain (Junaid et al., 2000). With respect to the function of
the enzyme, it was reported that TPP | degrades small
peptides such as glucagon, angiotensin if and substance
P (Vines and Warburton, 1998; Junaid ot al., 2000}, and
also degrades symthetic coltagen-like polymers (McDon-
ald et al., 1985, Page et al., 1993). On the other hand, the
neuronal ceroid tipofuscinoses {NLCs) are a group of in-
herited neurodegenerative disorders characterized by
the accumulation of autofluorescent lipopigments {(ceroid
and lipofuscin) in neurons and other cell types. Eight sub-~
types have been identified on the basis of age of onset,

Fig. 3 Northern Blot Analysis of Rat TPP | mRNA in Rat Or-

gans.

A rat multiple tissue blot was used for Northern blot analysis.
Each lane contains approximately 2 ug of poly(A)* RNA. Tissue-
specific f-actins as controls are shown at the bottom.
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Peptidases play an important role in cataractogenesis: An immuno-
histochemical study on lenses derived from Shumiya cataract rats

Hui Zuanc!, Yishio YAMAMOTO?, Seigo Suumiya¥, Mitoshi Kunmsatsu?,
Katsuji Nisar?, Iwao Ouxupo®, Kazutaka Kant?

1} Department of Ophthalmology. Shiga University of Medical Science

2} Department of Legal Medicine, Shiga University of Medical Science

3) Department of Laboratory Animal Science, Division of Gerotechnology  Research, Tokyo Metro-
politan Institute of Gerontology

43 Second Department of Biochemistry, Nagoya University Medical School

5) Second Department of Biochemistry, Shiga University of Medical Science

Abstract: The role of proteolytic enzymes in Shumiya cataract rats {SCR) in alterations to lens proteins dur-
ing cataract formation was immunohistochemically studied using antibodies against exopeptidases, such as
iysosomal dipeptidy! peptidase I1 (DPP 11, cytosolic DPP III and atanyl aminopeptidase (AAP-S), membrane-
bound AAP-N, and aguinst cytosolic endopeptidases such as p- and m-<alpains, and 205 proteasome. aB-
Crystallin was detected as a proteolytic marker in the lenses. The reactivity of these peptidases increased
in lens fibres with age in SCRs, but that of aB-crystallin decreased. No reactivity against exe- and endopep-
tidases was shown in the lens perinuclear region of lenses of control rats at all ages and in SCRs at 8 and 10
weeks of age, but an intensive reactivity against these peptidases was observed in the lens perinuciear re-
gion of lenses in SCRs at 12 and 14 weeks of age. AAP-N was feebly detected in the lens epithelium and fi-
bres of both types of rat at all weeks of age. These findings indicate that these exo- and endopeptidases. e%-
rept for AAP-N, are thought to kinetically induce lens opacification during cataract formation in SCRs

Proteasomes (208 and 268}

Cate

Fibre and perinuclear cells

Fig. 6. CIRNBRIEDER7F Y- ROMFNMEORIET V. JOBARIARRTHSLLERS
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