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2XFa— FRUMOBREEIZDINTIE, EHRTEIND
KPCTHE Y FPOEBEBEICIEEH INTINS Ta— FEBEE
DHAZVRI— ] 28R,

(54) Title: PROCESS FOR PRODUCING HUMAN-ORIGIN IMMUNOCOMPETENT CELL

(54) RADEWH: £ FAXRGREELSHERBORESZE

(57) Abstract: Itis intended to provide an immunodeficient animal capable of producing human-origin lymphocytes, a human-origin
¢, lymphocyte and a process for producing an antibody specific to a human antigen. Namely, an immature immunodeficient mammal
v={ having human-origin hematopoietic precursor cells transplanted thereinto that can produce hematopoietic cells or immunocompetent
cells originating in the above human; and a process for producing an antibody characterized by comprising collecting immunocom-
petent cells from the above animal, culturing the immunocompetent cells and then harvesting a human-origin antibody from the

culture thus obtained.

(57) Efy: AFEBARF, E FHEEVUARHBEELET S ENTELRET2EY. RUE FHXY U/ R HMlE

LEBHOBRRFEE, b FHEEMAERAELE

® HEINEHELGREFTLMHIABMTH> T, YEE FEXOELNMBERIREFEELMABEELET S EATE LA
B, BV, A, oREFELMBEZENRL., ZReRBELMABEEEL, FOoLSEEYALE FEXR

BRERMIT D LERBMET IRBORERETH D,
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B oM E
b b E SR iE YR O BET B

Bt oo B
AIEHIE. b R U VSR L FERREE R ERERE I NAR DA DR
oD A BN, ROt FMEROBEBEOERICEAT 5,

p-%sdi)

b FEIICET AR, AN THET S LBEETHLI LD, &
EAREToHmE., Xixt Y UM{F (Flake, A.W. et al., 1986. Science
233:776-778.) Z AW BBEWEBHICE SN TITbR TS, Seid-hu 7 v &
A 1E McCune B12 &V 1988 F It ST TH Y (Science 241: 1632-1639 (1988)) .
ZO7 vEA ikt MEl% CB17/SCID = U A TR L& OFITH 5, T D,
M EMMBEEBET A DO LYY b E LT, NOD/SCID (Pflumio, F. et
al., 1996. Blood 88:3731-3740.). NOD/RAG-1"''(Shultz, L.D. et al., 2000.
Journal of Immunology 164:2496-2507.). beige/nude/scid(Dao, M. A., and J.A.
Nolta. 1998. International Journal of Molecular Medicine 1:257-264.) i
NOD/SCID/ B 2M™!! (Rollet, 0. et. al., 2000. Blood 95:3102-3105.) % DFHHER
v UAREL AV TN D,

L Lads, REBHHOBMEBHEO Ly Yoy b LTEASRSY
Zik. 8~12 BRORETRATHE I LBMIELAETHD, Elo. BEORHKE
SCID =¥ 2 & AVEHA IRV TBEN &2 RIS & &2 i3 skiEy 1 b
HA Y ORERVELRY, T MREZIBHER,OOEERDEPERETH S
(Ito, M. et al., 2002. Blood 100:3175-3182.),

FB O BER
ARFEILI. b raERPREBEEYERICEESE, AERREBRUIAZE
1



10

15

20

25

WO 2004/110139 PCT/JP2004/008784

CECF Lok, RELERAE Mg, FICHESENR T ML, B
Mpa> famErus )y, VA MM VEEREASTELILEENLT D,

AR L ERELRET 3 OUBFRETo LR, REFEBMITE
ML RTER AR S L R M e BT A 2 kit kv FREBEEMR LA L E
RHL, XRAZZTRT DICET

bbb, AERIZ UTOLRBY THD,

(1) & T B Sk i ATER R AL S 1 R S I W B S A S 7o S 7 (IR 2 B RTAER
PRTAMESICETIETR2 D) AEREWABY (v F2KRI) TH-T,
Wosy bk SR OSBRI, R O E Y s A M i B Sk o A BE M E &
EATAHCLRTXLMBEMN Th D, Fio, AERL, LRHFERBETER
LEHY (b F2R) 2EBLTRI/EFAEHABNUIZOTRTH S,

LEmshE R aERSWLEIY & LCiE, B3 A R ER W ALE Y I
RABEREMALBMBET b D,

Fr . RIS MATERMAL & L C ik, B e sk, I ok Bh B (6-CSF) SRAR ML,
ES 0 i B 3l b i3 R 0 SO SR AY i B SR DRI BABIR T A Z L B TE D, ZH D
M. P23, CD34 Bt b (f] 21F CD34MAL. CD133'AliE, SP Mk,
CD34'CD38 HMANE. o-kit' iR B\ ik CD3, CD4™, CD8 KRN CD34' D b D)
RIF b D, El. s EMME e LTIk B A, TMAZ, BhRAIK., NKMRRX
O'NET fla B R B BN HRIZN AR L b 1OoBFET bR D, ThbhEil
AR, RIS LY BTy FERT L RERTRTHY ., LV EHO
MR, SUSRTE SRS M Bk 0 A BE S E (Bl idfkEs nT ) v T A
N A ) BEETAEAIT, B, M. BR. Vo ER EEMRRE L
THEATAZLNARETHD, AEREHABDIIGERAEYVATHLI LH
HE L, EROmEsn T Y ik, Bl 2iE, Ig6. IgM. IgA, IgD KU IgE 2 &
DETDTA I EATREEND,

(9) X iz, AFBEIX. b b ke i AR X b R AR I & S0 7R BN

ATEILEY (b F2BR<) KBETAZ L 2EHRE T 5. Ykt PlEkORER

WA RO/ XS e Y R R O A BE M E R EAT O LR TED
2
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WXL D FROEHFETH S, NERBEREHABH L LT, Az
AR E R WL X IR EAERSWLBRAET bR, £k, EMLAT
BEARRED & UCit. B BEMESE. R bk, BB (G-CSP)RMM, ES # Sk
AR SRR MR O 2 FIRT 5 bR TE 5, Zhbofiaix. flx
I£. CD34 [BHED D (] % 1E CD34"FMAL, CD133 WML, SP ML, CD34+CD38—HHAR.
c—kit+#IIE % B\ E CD3, CDA™, CD8 K TR CD3AEIED b D) NE T b b,
MR 2 LCit. BB, T AERL. BOIRHEEAS. NKRRAR KON NKT fERE A 6 7R DR
NEBIFNADRL LD 1OBRBTFOND, Fhe, AWEEEHE L LTI FlX
BHA RHA RO/ EREI T ) U RETF NG, LRORETnT Y LT
B 21E. 1g6. IgM, IgA, ID RN IGgE REDETDT A VY XA TREEND. R
BEREWLEMIIRERETVRATHDLI EPHEL,
(3) Ebiz. AEBIX. FRAEFEHLEY IIZOT R bAEHELHRE
B L. %l S 2 R X UED 2 M EOFEET CHEEL, /N
DERMN D FERFEERBERT S 2 L EHFME T OMRAGOREFIETH
%, GEsHEMMM e LTIk, B, TN, BRIRMIAD. NK AR KUY NKT Ak 2>
BARAENDBIINEDRILL 1OBETbND,
(4) &biz, AEAIZ. MRAERSWLEY XIZOFREFFEUIREDE
THEL., BONAAESMILYFE MEKFEEEERT S L2RHEL TS
MR EOREFETH D, FUAORBIRE LTk, fl 22 mE 3 im0
bhd,
(5) E7r. AR, FIEAERSHLEY IITOFRIT, ME. VAR,
EEREECEERESTF FhbRBBENLBRENIVTIPO L ORRS
SNEEBREFNVEY T ZEOFRTHD, LEREBICIL, RPEZETHI L
BTE D,
(6) AR, HRWE L. MEABEREHLEDE L 13T OFRIUIATER
PEEME L X2 OTFRICEE LT, HBRWEOEHEETMT S 2 & 2
¥, EEEEEOR Y V= S FETH D, REEEERICE. VST
V. U ANRESLF AR b EEND, Fh, BIERFEE, AEHOL MA
3
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AT BRERERRT LA X - 5 RAMERR (BICaTlRARERME) B
WTHRMTH D,

(7) AZEHL. FIEAERAWLEN XUXT OF8Rh b E LM 2 EIR Y 5
T LR T ARTRAEEYMROBESETH D,
@)ﬁ%%m\ﬁ%ﬁEKé@%@%RM%@%%mB@Wéhkﬁ@ﬂ%%@
Thd,

(9) AR Q) EHMOBBHYMBEZLY T THD,

(10) AFB X FIDEBREFNBYIIZOFHR» bAFEEYMRZEIRYT S Z
LR T ARIRAEEYMRORESETH 5,

(11) AR FIREBREFAVBMITEOT R LE ShicfoEE LS MRT
HD

(12) AT QD EHOBEEYMREELTU 7T TH D,

(13) AR FITREETFNVEM T ZOFRPBERE N2 EEREFT
HD,

(14) AFBIT BT EH Y MM 2 R USRI B OFRET THE L iBRy
NHBEmRENZE MHERBETH S,

(15) AKX REBEFABHIIZOFHRMOERE Nz MERTETH 5,
(16) AFHIX, (15)FEHOE MEKFIBEEZELTY I F L THD,

ll

I 1w oD i B 7R R B

M1AlZ, LYoy b=y cBid5E b BMIER (CDI9HIR) OBEHEEE
ATRTH S,

1Bk, VP y by RREREL MBI R T Y VORAZTTRTD
5,

% 2 1, OVA 4B IgM @ ELISA OFREZRTRTH 5,

M3k, LyExy by ZAOFH., MEKOSEHMICE TS b THRRO
BHEEZTITRTH D,

B 41%. U v SRR D FISH T & OV R AT OR R ETTRTH 5.

4



10

15

20

25

WO 2004/110139 PCT/JP2004/008784

5 j%. NOD/SCID/IL2rg-—null <= 7 2 OB BT 5 b bIRmBkERY D
RAEZRTHTH D,

B 6 1%. NOD/SCID/IL2rg-null =7 A2 ® BM R O ERicR T 5 & M BMEFELE
ATRTH B,

K 71%. CD19* BRMMICBIT A v u7 ) VOREAZRTRTH D,
B 8 %, NOD/SCID/IL2rg-null =7 R} At b THEDORBELZRTRTH
%o

[ 9 i3, NOD/SCID/IL2rg-null <=7 ZDEIRICR T 5 b MHRMBROFEZ T
TRTH 5,

1 0%, NOD/SCID/IL2rg-null <= 7 X DIBE I B REEGE DFAEERT
MTh5,

K111, BFATATIVIcLbmBEHm IgCHMROFEZ RTIRTH S,
1 2%, NOD/SCID/IL2rg-null =7 A TEALLE b THIRICXL > T EH
5 AEERERMIRIC ST 5 MIAEEE R LR TH 5,

% EHT 5 720 DR RO

DI, ARH & RIS B T 5,

AT ORI RERLEY O A KRN T, WIS E, REWIL
BHICBOTE MUERPERESELY L LTERENELDTH S, AEH
i, b PEEOEMLMBEMEEEETHINERAEREWLEY (BT
SCIDw W R) IWBEL., YEEENTE FEHEMEZ LR OHEESEDS I L
BEETEbDThD, TRbb, b MUERROENLR % RERSEY O KA
BRA L CHET 3 A7 ARFIALT, b MIAOEERCEEXILY A VAR
REEENT 7 F U OBRICRATOIZERTETH S,

1. $hFELRMEREHALEY
ARBFIZBWT, b MEROERMEMEZBETI OO Y FEL
THEASNA3EWII. bt 2R AEREEALBYW TH D, AEFIIBWT 4
5
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i) B e id. BEPOHAERSBRCAMESCETIETEESR, HELLS
. BEROER T AR, L xAss 2 BUNOHERTHS, PF
BB RARLEME LY b LTS L, BEOREICHEsTE M
PO MR b BRI B e, ARBETIRISEREEEZRVS I LB E
LV,

WEEWE LTIk, FIZIE<w YR, Ty by NARF— EALEY R OFES
=T, T, FARERET NG, EFVEMSEETHY . ARSI
NTVWBATREREY VA THS I ERFELY, RERE AL, T
B OB i EREREE K BEEBARERE< YR (SCID vV R) ZEKL.
Kelz . NK MBI DFEME & #7222V NOD/SCID/ B 2/ u TV /) v 7TV b=
% 2 (NOD/SCID/B2M) % NOD/SCID/common y —chain / v 7 7 U b= U ADBMFEL
W, =0 SCID = 7 ADhEREEEES & <~ 7 RAEENICE b ERABEMRK
OEMME S SRICEESER LN TES, LR SCID v 7 A MRk TR Y
(Jackson Laboratory)., MEZF TCHIIZAZLAFTIILBAARETD D,

2. MROFEEKR OB

BREORE L2 5 MATE AR, f 2 XM, BB, KM, B8 (6-CSF)
SERYI. ES JfEESkEPMERMENHESD Z ENTE DR, PHRLSHFE LW,

W (CB) MMMAIE. EEERAMREE (B 2 IFERIRMEL BT A THRIEE O RERE
REOEEY bEEOE L RoeiliE) ARF+FEY & —HiFL Y7 2
LEB I LN THD, £, BRHMRIZ. AV I PL/HILD, =g
2hlic Lo TERSNEME, X3t0 5 bEEONSELRIMBENPORDIZL
LTE B, SRMIE. —BHMIERECHERT B dICERER L2 g€ OB
ERENEEERATA LN TEX S, £, KMLFORMBERZ LV HER
CELBITIE. GCSF LV EHTORMBEEZBEI T LICERTHI LB
BETH D,

wio. Bigiila (MNCs) 2 BEAEREIMC LY B o BT 5,

KIEB BV CBAEIC BB S B MELIE, 21T CD34 Bk (CD34°, CD133"HM

6
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Ja. SP #MfE. CD34'CD3S ML, c-kitiE) ZRITMM. 372 biEMmAlH M
NIERRE MR TH D, D3I, REEHE P D34 Iy pE—XLlD
KA FaR— ThIlLiICXVELZLBTED,

SR i BTER AR AR & 72 AR I, EIATERMROE A TR L
FHBEREERTVS, £2T, £0E 572 THRERET DI, Tk

— T AHBERGS®EB L b TE S HIXIEMNCs &< 7 AfiE b CD3,
CD4 B O/ XUk D8 ik & & biTA v Fa— M5, Thaiik, Mlkde>
T U AEHARE— XL EBITA ¥ 23— b LIRFEEOMBEEIRT S,
CD3. CD4 KOt CD8 Vi h THifan~—h— (REFR) THhDED, Thb
OHBEICHT 2 HGkE AV TERAEEZITI> 2 EICXY., T MEARESND.
TDE 3 LTELN SRR OMEREHURIX. CD3 &k (CD3). CD4 &tk
(CD47). CD8 etk (CD8) Tdh B, ki, T MMEkRE LR ZHL | CD34 X7
BE—XE bl vrFEa—hT5, ZOERIEIT XY CD34 % ¥ & Al HEH
BEEBE - LRTES, 2 LT, BfShi DM MBOMENFEL L 90%
PlEE25Xoic, MBRERIT T DITHT 5,

FRELE AR . Y i X ONE m AT BRI A e & D AEEE ) 2 FIA LT,
BRI A MLV REDBIEBRELT B L RIBHILRTED, REL,
G-CSF. Steel factor. GM-CSF, TPO, EPO R EDH A "I A v ZERETH I LT,
KEDSEEHERBDIZLLARTDH S,

AREOBWIZ., LTV NEMETORERETEN LR, FIEORI
AL U 7 X i BT BRI X R B E i & v v B R B4 (NOD/SCID/B2M,
NOD/SCID/IL2rg-null =7 2%) WBETHILICIVBEI LB TES, BiE
F A, BYOBBEIR L THEEDHI LB TE S, flXE, SCID~vY
2B LIVETYRELESAICRBNT, EnREBHE T &R 1ILHEY D
Bl IXICETHY ., ERIBICBESNEBOTIERY, HFELE
X1 E~1X 10" HOMBEEERT A LN TE S, SHOMBIZIY, LVEHE
72t MEROSEAEFTE 5,

B, BUREE S E LW, R DEERN, FIRABETH o TH IV,

7
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HIRERE CRET 325413, EE#RK. BERZEPOMBEZEATS, Z0%
&, 26~30 F—(6) DERE (B2 296) ZAVWIIZ IV, Bl ZE, TR
B3 Sz 1X 10548 CB 4B L (CD37CD4"CD8CD34Y) Z FhARIES 1T L V . F® 100cGy
D4 B B %52 1F 7= $h35 72 NOD/SCID/B2M = 7 &, i NOD. Cg-Prkdc* < 7 AT
BRETDOREE LV,

MIOBES., EHEEL STV RBLAET TS, EEER] L%, BR
E Y OREMAEDPTENEESERVEICEETHIILEZERL, VDY
% SPF(Specific pathogen free) L~ /VDEEETOME . BT HREH L7l (X
ES T L) 2 RETE2 8, HbAVITRBEKREEZDS I L EWV ), vV R
DBAIE. 2 E~16E. FELIX3~4BOM, FREEFHEFET THE THIE.
GEMEOEIN U IREICANS I N TE D, ARARBNTUL, Z0X57%
HESNEBWLRESNS, 20X RERFAOBHICIX. TOFHRbEEN
5, FRIZ. BEEREAEESNARY, BEORREICIVFELII LB TE D,

tEoBmYELLE e MBI OFENIZ FF— (B ) BEROBERD
ST SN TEY., b MEAROABHYMBER Y ZERT 2 IR TE D, FFEH
B WT, TR M) GRS E b)) ik, REREERMSELM
Bk L. PUAEAMEOIE LA, EARRICIE B, TR, BRI,
NK #HfE, NKT ffRZz ERZET o5,

SN, S As, BEAE (BR) 0ZRbT, FEBRICBVTD
BERVZOMBETFLILVWIRBREoTWVWS, AlXE. RETHHIZ,
Langerhans AR HRB TR E2ITo T, ERICBWCHE S S THM, B
BeEET 5, FFIIC BV TiX, Kuppfer MIRBEMEHNEZFL TS, ik, Wik
% CiE. Microglia fHIEZS, FREMZFEIT I, RERDHEZAERT D,
o T, AEFHICBWT, £EkicB T 5aERAYMIC >TSS, b MR
EEELTVS,

“hbDE FEEMEO LY YTy MO S ERIE, B
ST 5 ~90%., FE LT 20~90%ThH Y. FiEEEAMBIZOVWTIX2 ~
80%. FELLIX10~80%Th 5,
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. R —ThBE FEHEOMBTHY . ThbOMIEND
AEABEREYEAEESH S, EROBRMIER 22, ERFFRET M
(Antigen-presenting cell) ¥ L CHSRET 5, AEEMRME L L ik, AlZITY
SN HA . BT ) VR EREF BN, FA NAA ik, SO MR
B D BETE b LR BT B X Vs BEOEBEENECHY, S X—n A%
:/GD\nﬂ:~ﬁﬁ@%w%kb%ﬁ%yﬁg%wﬁﬁézkﬁ@%éo:

NEYA NIA v ORERSWHRLEEOTH RS SEREB L BBEICHEEL T
5:&ﬁﬁ$ﬁ@én1méoit\:ﬂ&@%éﬁ&ﬁiﬁ@%ﬁmﬂbf—
BOABERERES BT ATRERE N, £/, s/ ur Uy (I ik il

DEBRERUMEEEL DX VNV ETHY . T A Y F A 7ITid 186, IgM. IgA, Igb,
IgE N5, KEHOGE I v T ) VT, BTOTA Y FALTHREEND, 186
B Igh oW TiE, TR ODF T 7 5 X (FREFh 61~64, A1~A2) bFEL,
rRAEI T Y riTEEnD,

B REE L ISMIBRNIE Ig ZRAEEREBT S Y V2R TH Y, 16, Tl
TeA. IgD R E DB TV v HBEWVIXIL-6 REDTA MLV ZEET D,
T #E. RERECEST ) VK THo THRTHE, RETHHRTS
. IL-2~IL-6. IL-9. IL-10, IL-13, IL-14, IL-16 R ¥R EET 5, #HRME
. EESAORBRICEBER (77 ey MR & LTEIHREEZ D
STHETHY . 7T AT FEEBEA OHC) HFUR &R L T~ =T g~
DHEIRT ML LTHEET 5, NK (FF 29 4%T—) MEIE, 71 VAR
MR EE A7 &ICk L, MHC FRICHR S h o le g E Rt 2 R M T
BB, NKT (FF=2F 4% 5T Mgk, THRZEFERLCN @it —2— (f
%13 CD16. CD56) Z P MK THY . ERETHDaH T 7 PV ETIF
(aGalCer) DHEIPIZ LY IFN-y R IL-4 ZELET D,

3. IASBEBORARLVRERNY 7 F OEL
b FEEMERAL VPR FEMICBWTRE L TVAZ L ORERIZ. LY
Ty FEMOKRS I, B, TOoMAEEBRERRL T, bt PEXR
9
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DHDTHDH I L EZERTHITI,

Bz, Loy hVefhEReE T AL LEEBAIX., BiE% 3 E»D 3EH
ORI, RYMIZRERENS ., BHMRIIRBE LRENPOERT S, R,
BRI, Vo S ROMIREZ RS, MALL. SBELEMRZ Ay V2T AV
—ICE L CHE—MRBRBIREE D, 2 b DOHIIE % FACSCalibur X id FACSVantage
(Becton Dickinson) %W fz® b CD45 (M MERILEHIR, ¥ M RAMME D FEE
B X LR E) ORBENTICE Y, R —HROBELMIETH L LERET 5,
< UAFiE MRS IV RETHIZLOHETH D,

T, ARFOEMIE, FF—Tbst FHROAERPELINTVD, K
2. T AQBPE, BB, M. U ooSE. RMM, BRITEE 100%EVE B
METERIhTWS BUT. 20Xy XE2RFEHICBW T e ML
< T R] LHEER), 6o T, REHYMMRTHS B ML (FLREAMIE) . BM
FE SRSt MBMRSEZHEITEY 2B E CREToZ it
NSRRI EASES I N TE D, FlXIE. ARH ORI LR Z M,
AN, BE (EEME, UESTF FE2E0) OFETTERETDLIZ L
LV e FEKHREOELLZRTIENTE S, HREOELRBOREIX, B MO

- REHIEIX CD19 BB (CD19Y) % FEF 7=, CDIOHIARIZIIT 5 IgM. IgG, IgD X

WA DRBE ALY —F—BIZ XV EFTT 5,

Ebhic, ARHOBMEFEOHFEITEY 2HBMWETAREL, b bRk
RIS OHAERBRT A28k Y. FFh— (b b)) BEROFURKENTGZ
BHZLENTED, Hlzid. ARFOBYIITOFRICHE. VA VR BEE
(BB, HERTF FE2E80) 28575 Z2ICdV. HHVIX, FHEH
DB I E DOFHD b BB TR EME, VA AR BE (B,
PRAR7F FE2ED) OBFETTHETHIZLICLY., b MEEAGOELE
RBL. k. VIZFU3BRTHILENTED, BIRROFBICL Y VX (REH)
énkﬁ%%mm\Tﬁﬁ%%%i{%ﬁﬁ%é:kﬁﬂ&hTméo%of\
AERNT OV LR EZRBIRL T, VZ7F e LURATAI L HBHRET
H5,

10
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PR IE Y R E 0 1 L) ORERIX, ~VAOHE, 0u g
~1mg ThY., TPanNrV FOBFEZL o CTHERASGHT 5, 7VabE LT
. 784V AT Var RECA), 7042 MREET Vay b (FIA),
KRBT VI =T DERHETOND,

YR SR S 2 A S ORI I RE S NS b O TIRRL, F U7 H,
RPF R, VIFUrREBRETLND,

AT ERN. K. & (food pad) ITIEMENTH 5, Eic. REDORE
FECRE SN, BB OECARMER, FELE 1~2 BRFART, 1~3 H
DEERITS., = LT, EkamEgi—ER» b M ME XX o5
HEEREL, LS EnEE B, REMORE., BRAENERS
(ELISA ; enzyme-linked immunosorbent assay) . W&t 4k % % B & # (RIA ;
radioimmuno assay) &L X VITH T EBTE D,

FME I ED D RAOBESNE L SN D5, REETE, 123~
wsuw NS5 T 40—, FALEBR, T74=T4—70<v 77 4—RED
AMOFERFEERBR LT, XEIhbeiAadbE s I Lick Ve BT
HZENTED,

KB . B aERET R LY PV FELTAVSE, BEAICBNT
B A AR D B, BHKEM & LTiE. #21E ILTR, IL2R comnon gamma chain,
Jak/Stat, RAG-1. RAG-2 2 ¥ % / v 7 77 b LTHER S h e BETREBW BT
bhd, 4

—F. BOBWY 7 FroBEiciE, v EDy NMONBmERWS T ERE
ELW, AEBTIE., SESERITF RRRARRER, £ MREREZRTHR
RAOHYOAEKNTEOBREEDRVEBIREAT 00, HBVIEINTT
NEHSIREFTEONERSICHETH LR TE D, £lc, AEABIRE
Ui BRI 0 A BNFEE Y 27 22 AVRIE R Ly 7 F R
BHHVE T MRS, AN TR L AR CoEBMiac, COoRER
MTHHIPOFMT A LBABTH D,

PeoT. AR, WRMELARHOBY (SEMEE. £ FH TV

11
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BEESh) 5L T, BRWEOADEETMT DI L KL T 5 RER
HEEDOR /) —= v 7 HESRET S, [REEEEE 36 LXREER. U
yFy (N7 PRI &) BRENRBOTHY ., YA VAROHE
#7r & ORLEICHT AEF b ET, SbiT, VA MM VFEEEZFHRERT
LEL at, AEEEEROBREERCEREFKICOVWTIE, AREHR. AEX
CHBREEL LCRETH S EATETH Y. HICEIRN, BN, B, §
. EFARERELIBERETHD, REEEEROXSERBITMED TK,
Bl d. BB R, BOMERE, v A VAMERAE, EEERER, MEERE,
s AMRE . HE. A7 T U THER, a7 ) UARE, BEfi) v TR
SLE 7 POBER. AMERY L ouka S oG BERRE, BRER. RIED
T L OCEBEEEER, BRE. TUAX— T hE— oA XREHE
Fonbd,

7. YUEHER., ABEHOE MIEEHT A RERERTT VAF I T
bR (BITHERRBRER) KBV THATH S,

AFEH OB E 213 F OTFRIT. S, MEERE, [EREDE MR
ZCHEINTVWS, Z2T. MEAELIT, BT IAREOHWEDRES v
FYUEREEL, BMEBADY VAUNGERAS ZARZED THESEE DM
e PICBIT A REE ST, HERE LI, BOBRIC LY ERNICTYAEN
BB LOFEIER LT, RERLDOUIKRCHEL RO EHERT LIV A
5 AARE ST, Fie. KEAE LT, BEAELRRCOWEORET 0T
DU REAL, K8 (BEILKEX. M) 2R TEATHISRERKICRT
HABNEEREETDLOTH D,

ABHO L MULBIBICB T ARERERERAT L. BAV S FURE,
WS RLEORA., BT VX —REBROME, 7T LAX—ERAEEETO
L TE . UHAERONAGEIIED TENbDOTHD, AXIE, BAVIT

ik, HHMAIERY FIETH ORI MO TN DD, BEHNRERE

%%%ECTOMT%Svﬁ\ﬁ%&g®@%ﬁﬁﬂfé%@#%ihéoK%%

DEBEFAEYE L ITTOTFRONMLER S A EE (EiChfF) HL X
12
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%ﬁ\Xﬁi%%@ﬁﬁﬁ%%@%iﬁ?ﬁ?ykLfﬁmézkﬁﬁgéo

¥, Zu— L ERERBERBAR EOEREREIZ. RERORRPIRE
LhEbhTW5, fE-> T, AERAOBY. Fik Hik, VI/FrE2AVEED
15 OIREEMET ., BMABE THREAR SIC L DFRIBREORRE R LS
BIATE 3,

7. ARFAOBHY I EOFRITERTTNEY (FICREEET VEIY.
EEEFAEY) L LTBVWAZ ERTES, TOHFTH, BIZY AV ABRRIE
FFLEY L LTSRS, BiovA VR, BRENTHDILDIC, B MO
HIV, HSV 72 PEEER FEE L BHOhTW5H TA VAT U RCERE LR, 1€
DTy THETIEITANRA, AL A VAR EFRLCRKDOTA IV
ZEAVTRRERESITS OH T, HIV ZEERAVDEZ LR TE RV L ME
Thot, AKEOEFLEYIZ. £ FORERZRAETHLDIC, KEET IV
. WIE. BE, VAN RETVARCBRRSEL L TRERI LI LENTE D,
EEBEORBEFNIE, FiRE% peg~ng BALCBWT, A RBEZRETIIL
RS LRTES, BERKIT. MR LBy AR, ERE. TR, BERE.
BETRERFARTAZLENTE D, HEICOWTIE, ME, HE. V1 /L ADH,
OVA 2 Tid7el . #v 7 RTF R, Ml e H< T,

Bl 2 iE . ASBEEITT Clo, HIV, HILV-1 22 DA VW ADAEEKNTOERIC
BWT, BEMEELTAE - CD4BEMR, ~ v XERNT, FlRIEEMR
5L, BB THBAEREESE TS Z L2 YREHERL VD, o T, i
DIANABEGDIE A DR LFEE R TV ANVADBRREERICHND Z LB
HrEhd,

4. ZODOF A TREORER
(1) HERRFEROIEAT
Ly Py hey R BRE%, GEEBEEMIIERET D, NTHENVAT VT
bt FEEEGIT. BERREEOT AV a—VERWTHRAL, N7 74 ICHE
DAL EBFELV, 378 b—AXEZ FAFAZ vy MEEZRAWTUR Z21{E
13
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B, ZNEFNOEWRIZONT, BE OAREMBRAETI LN TED,

(2) %3 in situnAd T Y FAE€—va v (FISH) #&

FISH ¥ & 1%, R kOBETFEMZ R 5AMEHRTHY | BEPER EITT
L U s — A4 7 1 — 7 DNA % Yufa ik DNA OFHEESRAL TS 7D F A XS H
R kb B SIH ¥ OB E BRE T CRET S 2105 b0 THD,

F S 51

BT, EHEAICE Y ARBEE S bICEENCHAT S, AL, ARRIIIND
EREFNCIRE S D DD TR,

(=M 1) BERE~< 7 A~Ot bk oBiE

mEEs I (CB) Mila%® BAFR TRV X —EHL VI b Bk, ERICLDA
LT g—h Ravey NSRRI, BEERNS L R o I b B & BRI
Ui, BiZMla (INCs) %. BEEAm () 3Bk Hl, ICN Biomedicals) %
FNT370X g, 304D IMT & Y CBY H B L7z, MNCs& < 7 Affik hCD3, C
D4. CDS¥if& (BD Immunocytometry) & & biT. 4CT304MA v Fa~—hLE
. TR, MR Y Ui~ v XAAEREE—X (DINAL) & & biT4CTI0DH
A vFas—h L, RESOMBEEI L, CD34ERE BT 50, TH
Bk kil A . Hik RCD343 7 m B —X (Miltenyi Biotech) & & IT40% A
V¥ o b L (BEHE T ha— il LieBot, ) o MIBEBIL T AT
o EiE L. JEHE S U7z CD34 IR D RIS 1X90% L b & 7R o T,

FSRO X 538 U CBMIL (CD37CD4CD8CD34", 1X10%E) %. T ¥100cGy
D45 TR & 5= 13 7= 35742 ENOD/SCID/B2M~ 7 A (Jackson Laboratory) IZH#HARIE
SicXVBHEL, b MERAEMEEMDETEE MERBHBEREI LT T A
ZERLT,

(ZHE2) < REEAICEBT B b ERBRHE DR
vvxiwwmﬁﬁétFvyﬂmﬁmﬁﬁﬁwﬁ%%%&ékb;tLw&*
wﬁf&ofmmMMﬂwﬂm)@%ﬁvamowT\éﬁﬁmﬁ%%ﬁ%ﬁ
14
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27,

B SE3EARBOLY YT ey AOEE (B, M. kMM (PB).
YL (L) oI N EK B RMBLAREET B E R L, BUL JRER.
PB. LN % FITCfEA%E s/ v 7 ) v R IOPE 54 CD19 THRE LT,

SEET 1A ROE1BICHET, B1AKBWT, aldBM, b XK, c L PB, d
NP LDEELEfEO 7 a—F A P2 P —TChd, & U HKICRBWT,
BEL LD k CDAFTCDIOIIEARE Shiz, M 1A D a~d KR THEEME (Th
%ﬂ6¢&2&&5QL4¢®m\%ﬁ%m6ﬁﬁbtmmé%®$ﬁﬁwé
CD45'CDI9* I D ELE (%) &R,

7. E1B® 16 MO/SRMTIBWT, 1EB (). 2BHE @, 3EHA (). 4
BYE (h) O3V, FR 20 BM. MRfE. PB. LN HROEMEKEE, FITC-FE
IgM (1 51E). Igd (2%1H). IgG (3%1H). IegA (4%18) KO PE-fE& CD19
Wl L D Yefe L & X ORRE R, £ VA OEIEIX, CDI9HIE O H D%
EraT Y DL TAEFRETAMAOLE (%) 27T, fiiideD1SIH
D 90.1 1%, I ZEET 5 EHARMIEOLETH S,

b OEEENS. B, M. PB. LN O&MRRICBWVW T, b PERRET 0T
D URERICRBE LTV Z EBRRENT,

RIC, e TRCBNTESELEE MY U SRMIROTURERIENEZT/ S
. EHEH 1 CER L~ 2% 100 g PIFAT VT I (OVA) THE L. OVA-
B BEY TeM B 0% 16 OTFFER ELISA IC K W B Lic, L Ex Yy be v A0 MmEE
% 10 5 (IegMEN ) XUk 3% (IgGRA) KHRL. &7 it 20 TR
JERPE L, $70. L PT Y b= 7200 BEHRR L, RPMI/FCS (T ¥
£ 17 11 75) /Pokeweed mitogen B5HIC 5 B Uiz, TO®HIEER LEFORET =
Y& ELISAIC L VEIE Lz, BERRBE LT, & MLEFOREI 0T Y v
ZHEE LT,

SR 2R, 2B WT/ARV a ik Igh, 7SRV b iX Ig6 iIT 2T D
HERTHD, 7T 70, A, HEEE BEERL (v MLE) . B
B2 (RMERELONED 1/108) 27T, K2 X0, FuRRERR IeM X T It

15
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PEBICELESNLTVWD I LBRRENT,

(S=H5 3) B ROk & RV

L vy b AOKRMM (PB). BH# BW) RUOBEE, BN Y —F —ITX
Db b CDIOHEML (BHifa) ZERERL. BAIIRIC X2 IeM. IgG, IgD RTUM Igh O3
AT, CDIOHAZIT 31T % IgM/IgD DEEFHRELIX PB Tid 90. 0%/54. 0%, BM
TIX 19. 7%/3. 4%, R TIX 59. 0%/22. Th T > 72,

MR E S bty RT<A P o= (P ZAWVWTRBREN TS AR
FL, £, 100 pg/ml ® VA THBELELY P b RABMER LU, #
W, BEEBROMET~DOL MuE S v7 ) O4U%E ELISA 2 AV TH~
7= (3% 1), PWM % V7= 5 BB (L) X, 114 ng/ml~19.8 pg/ml
M TgM. 2. 6~47. 6 ng/ml ® IgG, KT 1.9~5.7 ng/ml M Igh ZEHEATW(R 1),

#£1 v RETuT) UVOEL

vl 3%/ 58 R IgM 1gG TgA
1 HL5%,/0VA 225000 823 553

2 L,/ OVA 19800 47.6 5.7
3 i3 23000 13 40

4 B4 114 2.6 1.9

5 ifn. 3 47700 4.1 10.3
6 ik :r:3 17200 5 9.4

(BEAREAL : ng/ml)
VP y b UANLEER UMK, 17.2~225 pg/ml @ Igh, 4.1~823
ng/ml @ IgG, K Tt9.4~553 ng/ml ® Igh & A TWiz,
F1LWRTEY., LYPor b= TR % VA THRE LESE. b b BRI,
OVA BB TeM 2 & DT, ZED Il Ig6 RN Igh 24HW L, > T, KXk
Bz 3BT, JHAE VR NOD/SCID/B2M = 7 R ITB W TEA S D b b Blfaid, i

LTE FESEIMBEWN I AL L., EHICHEFENPOE FEED IgM, 16
16
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RO Igh 2 AT IHEEZET S Z L BRINI

b OMEND. ARAOT ALV ELND B, b MIAELM
B L CHEAT SIS BT, EERLEOREMAENSER YT S MUK
rasyy (&) 7a—FARk) REETHIEOEDTERATHL I EBRS
iz,

(EHl4) = REERICBT S e b ERTRAROHET

KEFHTIX., LY ETY hw 7 A0 B, BERCPBICBITSE b THIRO
727E (CD45 TR CD3) I oW T 7 u—H A b X MU —fFT 21772 0 72,

wE %Y 3 10RT . M 3a~e DESNIAMTENZH BU(a) . B () . PB(e) D
R Th D, T, BHAL kgL TAHTEHLBHMELTEY ., V¥
vy h~OBES 3 58 B O CD3HAIIX, BM T 0.17%, MART 1.44% . PB T
1.8%ThH -7,

HLA"DR'CD11c*35 BL% % A5 & 4 B HURHR AL (APCs) i, BM T 1.09% (B4 3 d)
Thotr. BB, BEITRWT, D19 I D BHRSFAES L (F3e),

(=W 5) U SRRk FISH AT & S s o dT

in situ TOE FY U HIBOSHERLBLDIC, LY ETY hY T RITH
et 5 A AV T, b FROw T RARAKIC OV T ZE FISH T &1772 o7,
FISH 1%. HiElcftote (Vysis), ¥ ¥ ZNMERICIE, L—F—2XFr = 73K
SRR SE (LSMB10Meta: Carl Zeiss) &MV Mz,

bk XBEE T —T BV ERN S, FACS S ORRICFE LaVEEE
DOt FHEBERELRE, £ PR Y R X RAakERAWE_EFISHATP . <
R EEOREMEL., MBICEET L/l (B4),
bR, R0 (b P XRAA) L LTREShE: (Rd4a), V¥
rry ke 2 EROBIEHEEO—EIE, < v AL b D3 THRAKLRAINT
(@4do®4meXWakb%Ehéb%k@f&D\%<%iofw6%
FTIEE =T,
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LYoy be . BETCIEOTRORRY VMRS KN TN 523,
b b CB Hisk T #ifK:: CD34HIA 2 BT 52 LTk Y, vV ANTE hRERY
VAR E D ESERET O LR TE L,

Fhr . MEER IOV TREMBRARITR o, ~ U A bERER L iR
G DA A ORERFR A4d R e AT, REHOMBMIMAIL, Fie & Ied
B (d). Hie b TeD BHE (o) k< Refa&h, M» THEFITE b SRIRRM I
ﬁi%pfwéckﬁ%énkoéem\%ﬁﬁﬁ%vﬁxﬁhbam@méb
FRER. BiRO—EARE b D3 THE (RE) K Shi (B4, TLT,
ERRR T A BRI AV TAERAEEZITOZLITLY., B APCs
DEELHERT SN TEL (K4,

(=g 6) BEEEICHBT St MOS R TR
AEBEHE. MMk CHEBEShS Te My X] ZHETDS S
LEREME L, b b CB EMmEMi/ BiBEAMEO Ly ey Mk, HER
NOD/SCID/IL2rg-null (NOD. Cg-Prkdc*“IL2rg™™/Sz) <~ 7 A  (Jackson
Laboratory) # N M= A~Dt hyEmEHIEOBEIZERES 1 RO
LIS RO F T ok, WM (CB) MM B AR5 & — M
b E, BEICE ALV T4 —b Farey MEFEEIC, BEIRER
SR A D CB M ERR Lz, <7 AF L k CD3, CD4, CD8, CD11b, CDI19,
CD20. CD56 R ONZ Y =k U v AE ./ 7 u—F %k (BD Immunocytometry) %
WC BRI (MNCs) 7B Lin(lineage—antigen) Btk & bR\ 7o, CD34"ENM
R A T WS CHBET BT, BRI b D3 I/mE—X
(Miltenyi Biotech) & & HIT 10°CT 30 A v Fa~—hL (HEET R b
G it Lot MIaEMEAY T A 2EB L, TO/R, BiEshit
D34 R D SEEERT 95%BL_E & 72 0 . CDLO*MIEL R (X CDSHHAMEIAIE 0. 5L T &
hrotr. FRO LD ICHHAE U Lin CD34 K (1X10°M8) Z#IRENIC &Y B
+ B EIC. P4 NOD/SCID/IL2rg—null = 7 & F OF NOD/SCID/ B om™ = 7 R (T
100cGy DEH B 2 L 7,
18
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NOD/SCID/IL2rg-null =¥ A%, MREB RO THEAZECXKBL TSI L
WMz T, NK MR OTEE V_ARE L ARV DI, W< AELETY b
AW EA I BEMEEERT AEREZETSED IR TE S, £z,
AR EERICRRATH S, FERLVYESY PRRETHHEIC, B
BT REL, 2o hbAL L ERROMEERD LB TE D, £, 1
X10° B Lin CD34*MfIE, Ly Exy b= 7 R0 BLICHENICBES v, 1R
E7IE 2% Y VAR B W TSRO S Lol 2 £ U S ¥,

EWH 2 LFAEIC. BHEES» AEBOLYED Y b U RAEFRNIERBITSHE b
H5k B i % fi2 47 L7z, FACSCalibur (Becton Dicinson) Z Tk b (D45 &%
D HF|~—75 — (lineage marker) DEHEMN LI, TOMR, v E=V b
wZADELRICBNT, £TOe MNEMRBREFEEZEAL TV, VY EZV T
< AOD BM Gk, b b GPARILERIE 9.5+6.2 %(n=5). b I CDAI'EAERKIZ 1.64
+0.42 %(n=5) DIEETHELE (M5A), |

%7-. b b CB H3k Lin"CD34*MAIX, BM PNC CD33 A6, CD19'B Mifg, &
UNCD3'T MR & PBEAE LT (ZnZhE 5B~D),

= @ NOD/SCID/IL2rg-null = 7 A DEMHZ FEMT D 20T, BBFEO<Y TV AD
ZHOPTCELBENEOIVWEEZE X bR TV NOD/SCID/ 8 2u™ < 7 A
(NOD/LtSz-Prkdc®i¢/Prkdc™*/ Rn™") (Jackson Laboratory) & BAE L ~</LIZDW
CHE L7, 1X10°f® Lin" CD34"E3k DOt + CB il Z NOD/SCID/B2m™!! <= 7 &
iz. X% NOD/SCID/IL2R—yc™ = R cBHE Liz, £ LT, B3y ROV Y
i:°:uy k™ 2 B, M. K OSKRS M (PB) 123 1) 5 & © CD45" IR D BHE L~
W E IR LT,

Z(EE PBCiE.NOD/SCID/IL2rg-null = ©7 & (68. 9% 11. 6%, n=5) % NOD/SCID/
Bom™l < & (12.4%5. 9%, n=5) I~ Tt MNEROBHE L NABERICE .
b FEEGRIE (F 5E) ROUL/AME (B 5F) OmEH. b bBIMEKE HITHER
17, NOD/SCID/IL2rg-null = ™7 & 1% BM(72. 9%9. 8%, n=5) K UV (54. 5+8. 0%,
n=5) KEBWTHLEROBE L NVERLE (E2),

BM. JEEEEF U< EMMIcBNTh e MERAERT 5D, KICHRED

19
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HEE YA M4 THBENAEEIC, b MROBEECHRE ZHITT 5
ZEDBFEETH D,

% 2 NOD/SCID/ B 2m™! < 2% % NOD/SCID/IL2rg-null =7 R ZHBIFHE b
5 CD45'fRE D F A F 1k

Strain Mouse BM Spleen PB
1 46. 1% 22. 0% 10. 4%
2 31.5% 24. 3% 11.6%
NOD/SCID/B2m™ 3 18. 1% 20. 7% 6. 9%
4 30. 4% 31. 2% 20. 7%

mean +/— SD 31.5 +/- 11.5% 22.6 +/- 4.7% 12.4 +/- 5.9%

1 70. 9% 66. 8% o TL2%

2 81. 4% 47. 1% 81. 7%

NOD/SCID/IL2rg—null 3 58. 8% 49. 5% 50. 1%
4 83. 1% 51. 1% 68. 0%

5 70. 1% 58. 1% 73. 3%

mean +/— SD  72.9 +/— 9.8% 54.5 +/- 8.0% 68.9 +/— 11.6%

(Z=Haf 7] NOD/SCID/IL2rg-null 2381} % b MR Dok
EHFGICL Y. LTy b= A (NOD/SCID/IL2R-ye™! = 7 X)) DR
CBWT, bk BHI, TREEOCERMEEOFEELHRTE I, BMRELEDE
10 EpE. % H . CD19'CD20™ iy B Hifa (K 6 A, D). CD10'CD19*>RARAA B Ml (X 6
B. E) % O* CD34°CD19"pro-B #ja (M 6 C, F) i, BiE S~V 2D BI (K 6A-C)
RO O M CHRTE e (R6D-F).
FBNT, BB S AR MES R T )V DRT A Y I A TDREBE,
BM, A4 i (PB) KON (SP) 3k & k CD19MARIZIS W THRE L7,
15 ERAETICRT. £ Fy bFuy FhoKkFix, MIEEREZ R TS~ —I—
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ROHE L &aEs a7 ) 7 T AOHE L CHEBIELR Lco#E (%)
R, 7. UL TA{ET 5 CD19'B RMIICR W CHRES v T U VB
REFH - LIk, YUY VoS e MMRERICERLIEZ LER LCW5b, €
L. BM icB\WCit B AIBRMA MRz U BeE L. KA M (PB) TIXAR TeM BT
1eD'B MBI AEEA Sl (RI7), BMROMEEICI VW TE b TeAB MIBRBTFET D
T EiE. b MRS L o THERERPFEEES LI LERLTND,

Ric. LR BMIAOKEESHEARSEHIC, LY PV FOMFILEFELDE b
T Y L OEEARY BLISA tic X W BE Lk, & b CB H3k Lin CD34" Al
W DA 3 A #% 0 NOD/SCID/B2m™ = %7 A J Tf NOD/SCID/IL2rg-null = 7 A & H
W, MiEHOE b IgM RO 16 FifkBEA B % BLISA I & 0 AT L7,

FORRE. BELEETOLYEY FOMEIBWTE b Igh (6001974
¢/ml. n=3) &t h IgG (256.7%76.4ug/ml, n=3) BHFEELI, 2T, e/}
Blicky. b MagErar ) URSHRNICEET S LERBTHI LN TEL
(% 3).

#3 Lty ey REEFOR b IgM KT 16 DEL

Strain Mouse IgM (pg/ml) IgG (pg/ml)
1 820 190
NOD/SCID/IL2rg—null 2 540 240
3 680 340

mean +/— SD 600 +/- 197 266.7 +/— 76.4

A X 17 BTER  NOD/SCID/ B 2m™* = 7 & J UV NOD/SCID/IL2rg-null = 7 R T
ﬁﬁéﬁﬁﬁufuyﬁiv&wwﬁﬁﬁﬁmm\vvﬁxyb@mﬁwwtb
16 7 5 AHGBBRICBVTHLND, Thbb, BIRNORT T ARy TR,
NOD/SCID/IL2rg-null V¥ ¥y hw T RICBIT 5L MAER~DEE o TH
HENTWAZLERTHDOTH D,
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K BRBERICBITHE b TMBEORAEZ T L, SR (K 8 A) R O (K
SR ICBITAL FTHROFKELE 7 —Y A b X MY —THIT L,

w2 8 IR, MU CIIRARE CDA'CDS' “E G T MRS 88. & AT
DITxt L (A) . 2% U v S48k T &b B ML TiX CDA'CD8 E 71k CDACD8 & VN o 7o —
Bt b THRRSKES & ST ®),

Xbir. AEELRBRICE - TBE SN THRERE L, WRICBTST
migAH e b CDA HiE (X8 C) K UL b CD8 Hifk (M 8D) THRE L, /T FNV
AT ALFE FCEELEER 2, Bz s = vBAy 77 —CTREL., HifkTH
g Ui B L— P R % = v /3R M (LSM510Meta: Carl Zeiss)
%%%ko@8EH\E8C&Dt@E@ébﬁ@?&D\:hﬁlb\%%%%
DREAIL DA & CD8 D 2 ERMETH B Z B RENTz, —F ., MEZH e b CD4
bk () LH0e b CD8 (R) TYfad B &, CD4 E72bk CD8 —EBMED T kL2
BHETHo (B8F),

PDEOERLY, faERaiclo T, LY EZY FOBIIRICIVT CDA'CDE'T
“fL. CDA'CDSTT #IMa, CDATCDS't b T MMM MIELZE L TW5D T & 23
LNk r o, BIED.X 5 72 2% Y R TRE. —EBME THAR 1. 39+0. 61
(n=5, 0.94-2.43) CD4/CD8 b CHEFE L7z, LFMERIZ. & b CB-EHII/HIBRMA
MR Sk T MR SR R ORI 22 A2 L ERLTEY, 2O &,
MNEERICBITA2bDERA—THDZ LEZERT D,

SRR B AE IR E N RIS LT B id, BRI S B IR S PR i
TR L LCHEET A Z L BAMETH B, £ 2T, NOD/SCID/IL2R-yc™! = T A D
FRigIC 81T 5 & MEPRIROTFEZRE LT,

A9 IR, KOA KX, MERICET B HLADR'CDLIC MO FEEZ 7 1
—F L PR RY —TmR L7, M9BIE. Hit b CDllc FMRIC X HRBREIT LY |
b RSREEA TR SN EBRENEREREL VNI LERLERTH D,
9 A X » . HLADRCDllc' #f ¥k %0 §a 1Z 1.32 + 0.54%(n=6) @O 4 K T
NOD/SCID/IL2rg-null V¥ b= 7 ZADMBICHEET 52 EBWRENTe, =
7. b hCDllc TRERET A LICL-> T, BHESh L MIRMRIIvY A
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R A REHNEMEET S 2 L RENE (K9B), Ly = hOM
Mo BT, B b CDI9MER R Y CD3HIRRIC & ¥ MMk S W ER TR 5
Lo (ROCKROD) . BREY U HIc BV T MMuERISHEEERICHELE
F5Z L, b MIRMBEOFEEC L o TRENT,

PEORRND., RERCBVTHERTRARSOOERTHDE MK T M
B1. B MR OHERTARIE, BEEE (v UR) KBWTHEHDZRRAE N
C CB LinCD34"fija2 b @ RICHb$ 5 Z L RSN,

(=Ml 8) b MRERAEOFMBE
B R ORI, SEEOTRICHT ARBEAEIC X5 EEHEI AL E
WAREMThH B, KREEE, LBz b=y 20O B KOEIRICIE VT IgA'B
RMBOBET A LERR LEZ LD, EBEZOWEFITH N TE MEE
WENEETENEA, BLOERICHT TCOHEEEEZ T ANDMHEL,
PBS TYufs L1t U RF AN LT AT FCLHERTEE L, 774
VA VIR Eunlc AT A A L, SR el Ao, SRR Y -7
— 2 ¥y = FIRERBEREE AV
#E P 1 0RT, E1 0k, NOD/SCID/IL2rg-null <= v R DHLE IS
BRI DIAES R LTS, M1 0A BB IX.DAPT I X 5B Hf L L HIT,
Fie b D3k (A. B RUie b IgAdifk (B, 77) THRERATLIILICL-.
T LY PTY he 7 ADBEEERICBNTE MEEAERFEET DI L E2TT,
K10Cit. MBOBHEEDICA AV I THLMPCLEKTHS, K
10Dk, AL BRUCHEEZERAEDELLDTHS, K1 0A~D O, HREN
FRBRIZE 0T, LY BTy b= ADBERBICE b IeA"BHRETE kD3
T MIEREITEENTNEZ ERRENTE, 2F V. ZORKRIT, BERENE
N Lin"CD34"84MRL,/BIBRMISIC & o THBEShZZ EERL TS, MA T,
B~ v ZAQEBORET cHiEEIED b (K1 0E),
Peyer’ s/ %y FHEMEEL. Bt b Igp (FR). RULE b D3 (%) A TRE
F22. FETF—ABWTE FTHBEZEECEATVNS I LRALP LR
23
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o7 (B10F), BEDXdic, v~ v XBHEBEY o b MIlRIZE-oTEL
CEBZEShTWE, LERo T, ARAOET VI, BBREICRBIT 5 MK
HERDREN LT T DO OEREWE LTERTH S,

(EHif 9) BHESHZBHMRIC L AHEFENAE v ) OEE

bt MNMER OB RISEEZRALB DT, T LT in vivo LB T SRR
Bt NMAKOEAEZRE S -nic, B3 A% 3Eo NOD/SCID/IL2rg—null
LY Py AR 2EIBET AT IV (100p g, signa) THELL, HET
VT UM, 100p g OKREBRIET A I =7 A (sigma) THAL S ETHWE, Sk
FEHEOTa—Y A b A M) —IZ X o T LICRER, 2 EHRER 2ERER LY
HEVFVﬁX®BMKBDf\tF%MWk@%@ﬁ%%%K%ﬁéhfméz
EAREANRE (©11), M1 1ARGBRIFAT AT I VRERIRTRICKIT D
LYy h=wAD B #Ma%, 7u—% A FA M) —lZXoTk © IgGHlAy
DEEIL L > THH LR TH D,

wic, Bty b= 20MEEZAWT, ATV T I VERENRE
FoIgM RO Ig6 OEAEFBELE, FRO3EOAELLTTY A, AL
NOD/SCID/IL2rg-null VI =y N REZIIAT VT I CafE Lz 2 BM#E
o, VYU b RAOMBERRL, AT AT I VEEANRE b IMAT
IgG D FETE % ELISA IEIC X o TR Lz, ¥ 8 b IeM R UF IgG Fifkid, Bethyl
PDHEAL, 2hbiv 7 R M IgMER Ik 7 nARBLENI &%
MR LUEBIHAWE, £E% L TWARYNOD/SCID/IL2rg-null V¥ =y b=y
ZERDOMIEE, EBERH MR I3 E LTHWE, SIRT VT I VR
B2 e b IgM RO 1eG AR T T 5 2diT, 96 <V F U =)7L — FDEIT,
100 g/ml BEDOIATNT I V27 V—T 4 7 L TELISARITAW,
ZFORER, ELISAICE->T, B IgM(®11CAXT M) RU Ig6(K1 1 C&K
BT R) DIFIEE (Optical Density) X, b ¥ = b (Recipient) Dl
BCIREREL LY P | (control) &R L THEITEWI LRSI E
o, B MEROF A SEBRBN LIV THE I brahk (K1 1), g7 v
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TIVRTERBEHERRETHL I LE2ERTH L. b MRERRFEICER/LLEE |
BieHE . T MR OB M, BEEZLVEDY Py v RARRBWTHIRFRE
B2 P IgMR N IgC PELEEZTAEDICHM L THEELLZbOTHD LB XD
N5,

(A 10) 7T eiEEENRe b THBORE

KERFIT., BEEEOV Vo5 o LinCD24'CB Ml bafb Lt b T
iAo, 7TeHRERARBREALPIILELDTH D,

t TR LYY N OEE» D EEE L%, 7 v HUR (alloantigen) 7 &
fy72 CDA'T MRBRR & O CDS'T MiMakk % 4k L7z, CDA'T MM#R R O CD8'T il fuik @
Tk % FEAEE (allogenic) DIERIMIM (target cells, TAK-LCL) &3EHEE L.
IR RS AR B RS R SR B DI, e ERET v A BT o T

SELEFhMREKOT 7 =7 ¥ —Hila (Effector cell) &, 1X10* D *Cr
EREARERNRE Y, AEYA 784 ¥ —U oW T 106EEE(LY T
R VRN L7 0.2 ul 0 RPMI1640 i CHEdE Uiz, MEEUMBLIL, A7 4 U A0
LDT =, ROAT 4 7 A 1% Triton X-100 DA- 72T = VIZHIRML., £
NENOEREIX. “Cr O BRIDERER O "Cr DBRKREHOMEL L TROFHE
THWEz, 5EE#%EE0. 1ol 22 ERO T = bEIR L, BT OFE
bR 7 Cr WEHER E R D T,

(K5 BB 7 S0y WHER) (%) = (EHME (cpm) — B FEHEME (cpm)) / (B RTEHEME
(cpm) — B FHEHEME (cpm)) X100

HLA #IRZ3ET B Hic, EWMaz i HA-A, B, C £/ 7 v —T ik
(w6/32) (ATCC) X iX HLA-DRE / 7 v —F )LHifk (L243) (ATCC) & 30 A 7 v A v %
2 —RL, 20%., =77 Z—T VR THIERE L, ThEThoMiRE
M7 AR, 2 Eb 2EIToT,

KIN-LCL 1%, FREEEOENMKEE ., WFho HA # A4 72 bEFET, B
SR E LTHWE (K1 2, KIN-LCL, (X)),

¥ o7l X —HIREENHBEOHAY A TEUTOLEBY THDH,Teells
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isolated from recipient spleen, HLA-A24/33, B44/52, Cwl2/wl4,
DRB1%1302/%15021, TAK-LCL, HLA-A24/26, B62/-, Cw4/w9, DRB1*0405/%0901,
KIN-LCL, HLA-A01/30, B13/17, Cw6/-, DRB1*0701/%0701.

FEREZM1 2IRT, K1 2A~Cik, 300 CDA'T MEMRZ L ZH O, FIEGH
e BE (Effector/Target ratio) fR7EHI R MIBREEME (%6 Cytotoxicity) Z/RF, E B
CDA'T MIMaR T X A M, MR e LCAWZRERA LCL(TAK-LCL) IZ
WL CHaEEs R LE (B1 2, none, (#)), BERECELESNZL b T
I D MHC HIR 2 /B 70I1C, FLHLA 7 5 A T Hifk (anti-HLA class I) KX
7 HLA-DR #5fk (anti-HLA-DR) Z iV T, & b THIRIC L A MRFBEOEET v
£ BFFotr, FORE. MEFEMILHLA-DR Fifk (K1 2. anti-HLA-DR. (A))
Lo THESRENHAZ FATE/ 72— Gl (X1 2, anti-HlA-class
I. (M) TIHEZESRE,oT, 20 Lk, MRZEEIZHLA Y 7 X 1T THR
INHZELERLTWND,

1 2D~Fi%. 3->0 CD8'T MRk Ehd ., FIBHM LR E&F2MInE
Med R, CDS'TIC L AMIRamEMEIX, HLAZ S A 1/ 7 u—F AHlic L > TH
=N, HA-DRBECHEES AP oMz, 2D Lk, BEORET TE
H L7 CDS'CIL I ko T &5 oL Afkic, REHRET CEAL L7 CD8'T Ml
o TSN AMBaEEIX. HHA 7 9 X T I X o THRENRDS Z &R L
TW5,

EEE bR H Rtk

AERBIZLD ., FERGEREEME AVt MERAFERYMROMESE
PERETEILNTE S, ARAOFERAEREE WL, TOEAICE bR
DHEBERFBETH LR TE S D, U U RO IEMRT X OB Mizz H
Wiz e MEEGIEOIERIZERTH 5,
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Wk o @

b B S i R B A S R R i R S A S T T S AR S R T L
B (v F2BRL) ThoT, Uikt MlkoOAFHYMA, RU/XiLH
ﬁ&ﬁ%%@m%@éﬁ%&%E%FiTé BT E BRTED,
HRE1ERODERAEREBHLEY (v FE2EKR) 2HEFLTRIA

BEREHILEY LT DF R,
SRS R LB, BERAERSWLE N LR RAET 2
LEYCTHHHERE L L 2 BROBY I E DF R,
X I AT B B E sl TS I R SR S U AR Mo R Sk DR T 3 B KR
1EROBY ULHERE 2% L X 3HHOBWE LITZDOFHR.
S P M MRS, B, T RIME. MORMING. NK MEAR R OV NKT MR 672
BRNLBITNEP R LS 1O THHHRE L BHOBM UIFHERIE 2
EL X 3THOBWE L ITE DT R,
EEEEYERTA M IA RO/ dAmEI a7 ) v ThHERE LR
HBOBWIIHERE2E LIS RBROBHE LIITTDOFH.
$o98 7 07 Y L. TeG. TeM. IgA. IgD R UN Ik bR B BN HBRE N
BNFTIHDE D ThHhSHFERE 6 BROBMIIE DT HR.
GERSHALBYRAERE~ 7 XA Th HHERE L TROBY LT
2% LI 3RHBOBWE L ITZDOFHR.
b b E Sl B BN I S AR B R & S R R AR & LB (B b
FB) CBETAZLRBMETH. Yt PEROEFEES M, &
O/ XS s N bk D A BEEYEEELET S LR TEDH
W X% E DT FROER G,
HERBERSFLELN, FERGEFTEWABY IR RERERE
LBV TdH B FERE I RO T &,
X I BT BRI B % B B S, RS I F S SR L B SR D MAR T H B FER
H 9 R D FIE,
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12.

13.

14.

165.

16.

17.

18.

19.
20.

21.
2 2.

2 3.
24.

SR MRS, B MR, T MR, BRIAMRA. NK HEADR OY NKT MR
RABNPLBIINED R LB 12 THIHEREIRHOITIE,

AEEIERRERTA P IA RO/ IIRET 0T Y o THDHTERE 9
Ek AW RN

sagE /a7 Y B, 1g6, IgM, TgA, IgD KON IgE 23572 2D HEIRS
NAENTRHD LD THHFHEREL 3TWMOBMWITE DT .

SR EWILB B RER S~ 7 2 Th HHRE 9 BROFIE,

BRIE 1 RMOBWITHERE 2 ~8 DWW 1 HICEROBMWEL
IFZDOFH»DAEHSMBEEEIR L, 4aEHE SR 2 JuR S 3m
WHEOEETCHEL, Boh5EENP L MERAKEZERT S Z
& B L T AR ORE T,

SpS R MM AS . BOARAE, T MR, BRRMIME. NK MRS K OF NKT MM AN
RAEBNPLBIINZDRLEB1OTHAFEREL 6 RO FIE,

RIE 1 RROBWLFHERE2 ~ 80V TFhdr 1 HICERHOBME L
O FREREXZHEHE CREL, BOh2REHN» L YKL
NEEFAERRT S 2 L 2 RHME T RN EORES .

FAORBIESLIEXIMETH L HERE L 8BBMOTTE.

SRIE 1 EHOBY UIHERE2 ~80WVFhs | HICREROBME L
LEFOFRIC, ME. YA NA, BEEHMRECEBRERTT b2
BEEMNLBREINAVTRAIDObDOREEINLRBET VEIHIIZTD
F o

FEERNDRIETH HFERE 2 0 BROBMWUIE DF R,

WERWME Y. BRE1IRROB. IFHERE2~8., 20KV210
WER 1 BIREHROB®LE L IZZFOFRICES LT, RBMEOFD
WA M2 L EERET S, AEBEERORY J—=v 7 Tk,

GEBEEENY 7 F U THIFERE2 2RBOTE.

BRIE L DROBY UIERE2 ~80VFhd | BICEHOEBME L
QBZFDTFHRIDAEHY AL EIT S 2 & 2 /R E T 5 ATRAEEY
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0 > BUE .

sk IE 1 SDMOBPW UIFHRIE 2 ~ 8 DV Fs 1 EICRRMOBIE L
1EZF OF B EIL S dU7 5 2 48 2 A,

R 2 5 EMOMBEHELEMREEDLY 7 F .

=RIE 2 0 EHOBY I ZOF R OAERYMREZEIRTSILE
el b 3 B ETEL S R Y M oo B T k.

SR 2 0 R OBWXILZE DOF 32D & EIUR S 4172 50 B H i,
HRIE2 SEBOMBEHYMBEZLY 7T,
RIE 1 DROBYUIHERE 2 ~ 8 DWVFd | HICTEHOBME L
IxFEDFRMLEIRE e b HERTLE,

SERIE 2 5 Xk 2 8 MO AEH NI Z R SUIRIBMEOFET T
i L EEmh bBREhic b iR,
=RIE 2 0 DROBM T T OFRMDE SNt bR A,
HRE3 2RHEOL MERFUEEELTY 7TV,
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