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AR T AETEPE D3 15 < DNA SR Z BEAICAT 9 7o D, IERHIRLIZ
N DNAGFEZZITRT < ZOEFEICE O Mz i Z L3 v (Cheung-Ong
Ketal.,2013), Z OEEHILOFHEIZFE B L, 1) adduct JZRkIZ X 5 DNA OiEHE
v 2) BRI ESS DNA-Z 7 HAKRIERELEIC L S5 DNA D5 A
. 3)tublin 72 & D#IAS U D Z v 37 B OREREM E T K D Ml Sy 2L
R EDERBEF 2R ALEMR B AAIE LTHRESNTE L, ZhbDfks
W% GRGHE o I OS2 30 L, FEB S ¥ 5% < OFERER 22 15
IRIRIED S S 4 C & 7= (Chabner BA and Roberts TG Jr., 2005; Minotti G et al.,
2004; Dasari S et al., 2014; Wilson PM et al., 2014), Z i 56 OIRFEEIZZ < OBHE
(A CIREE A 4232 Tonesizefitsall] OBERICIIL THR Y | —EDIRERD
REWDTE 72 (KaliaM, 2013) 23, BITEHSCEANMED 72 055 72 16 FR AN R
BoN2WGERH Y | Hlx DBEITRGE LIZIEREE, 37245 [personalized
treatment] DOBEEIZSZIN L 728172 20 IR IRIE AR ST % (Chabner BA and
Roberts TG Jr., 2005; Cheung-Ong K et al., 2013; de Gramont et al., 2013; Kalia M,
2013) ,
W 0 AR 2T TE T O FE RO RIS AN O M8 R 70 8 s 1
FRAT S HE 2R | HB S FETTHE > T AR b — & R & BESMIE O A A A/ R 72T
B2 % Tdriver mutation) & I3 2 85 7 B N — O BF R AL
7= (Torkamani Aetal., 2009; Martini Metal., 2012), £7-, 2 b OBEETE
FLAFEN) &9 5 2 L CHEEHIE & SEIK S & % personalized treatment OS2 37 ]
L 725 FIERTIR RSN B 7= 12 BRI & 7= (Torkamani Aet al., 2009; Martini M et al.,
2012), FEFEFIZ Her2 # 2] & 3% trastuzumab (2 X 5 FLETRE. c-Kit Z4ZH) &5
% imatinib (2 X 218 M EHEME A M5 <° gastrointestinal stromal tumor (GIST) D&
. epidermal growth factor receptor 245 & 9% cetuximab (& X 5 KIGHFE IR 72
ELESRIRICEENE Z D >oH % (Martini M et al., 2012; Arnedos M et al.,
2014) . FE7z. MEIFHT L0 sl S AU s RE 2 BEME L 5 2 & Ol A
P9 %, Wb % limmune checkpoint blockade ] ik & —¥# D BEFEIZAH LT
b5 LR E ., Bl CTLA-A HiiR o ipilimumab, T PD-1 H1{A pembrolizumab



PEEITIERICHE ] S T2 (Arnedos M et al., 2014; Moffat JG et al., 2014;
Postow MA et al., 2015) ,

29 LIEBRE LWEBIREMIZEDOES 220, & 572555 FIEATER
SEDOPHFENZ AT oA 22T TE S BB CTIRB STV %, LINL7RD3 B, 57
TAEERR R DWTIERH FE T I T FRERIRAFZE D BUR 23 B R T DIRIRICHE O
LZLEMTHY, ZORERERE LT, T E THEEOZEEM: - A% 3
Yl 2 7o B e IERIRET AN e o T2 Z E R STV % (Tentler J et al.,
2012, Stock JK et al., 2015), 72> b, HEkD DNA BEEOHI AL, HES
HERE O 1 W EEFETE M A AR & U 72 BRBRRI R A9 2> D Bl 722 X T = X 2D
TEY ., HEEMEOEENEFICEZ 52T VXV RETh -2

(MoffatJGetal., 2014) , —J7, 3 FIERITRMRERIT LR « MR BEI ORFE D5y
TR & T D72 R F MBS B OIS B L, 2 oRET DTV
DN DOHFGE « BAFIZ B & 72 5 (Ruggeri BAetal., 2013; Williams SAetal., 2013) ,

JEIBHFZEIZ R 5 invivo BT /L & LT, BB O B U 7= B2 M
A RER S~ 7 A ICBAET 5 xenograft &7 LN STV 5 (Ruggeri BA
et al., 2013; Williams SA et al., 2013) , Z ®<E7 /L CiE, invitro €7 /L & [EERIC
T A 2R IS D BEFEASMERF S L D, 1 T HE T 2 Mle 2 GE 52 L T
U 3R & R AE T 2 HUS ABNC DWW TR IFERR R & BREE O FHRIVED & 2 T2 1
kS T& 7 (Kerbel RSetal., 2003), £7z. —&B driver mutation % - 72
fakk D xenograft &7 /L% T2 ARS8 O BRI ER IR A 20 & FERE 92 2 & 3
5L TVW% (Wilding JL et al., 2013; Ruggeri BAetal., 2014), L2> L. BEE&ffakk
(TAERNOBREE & R & < F72 5B AMTIE )G L7 —EB oD JEGE I oD 2 THRERK
ENDHZ LMD, BEERMINO xenograft &7 /L TILNEE DO ARME « EHEVEDS Sk
STV EFE 2 5TV 5 (Wilding JLetal., 2013; Ruggeri BAet al., 2014)

ZOBEE RIS D LM SN D ET AOOE DL LT, EEMEE in
vitro TR FICEHERER S~ 7 X CBHET 5 patient derived xenograft (PDX)
ETNANH D (Figurel-1) (Tentleretal., 2012), PDX &7 /L CIEEE D4 74
Wy, AT TR R TR R PR S 4L (Dong X et al., 2010; DeRose



YS et al., 2011; Monsma DJ et al., 2012; Lin D., 2013; Burgenske DM et al., 2014) , &

OICHEBIEGI O PDX ET VAT 5 Z & b ARETH U | JEIS O SRR
P e LT FRIC RN IS TE D b0 EFE 2 51T\ 5 (Dong X et al.,

2010; Burgenske DM et al., 2014; Malaney P et al., 2014) , F£7=. PDX €7 /L T
LI FI Rz T T VDR & g o T BERGHME CHEET 22 b RETH Y |
FEERIR & ERR ORGIE LA 7 5 translational research (Z& > TORHHARY —/1 & L

THIFF STV 5 (Tentler JJ et al., 2012; Dorshow JH et al., 2014; Malaney P et al.,

2014),

PDX &7 /WIIIZHITEIZ I 1T D2 7aif 78y — v & L THIfF ST
B0, [FRFIZN L S OE bR S TWVWD, PDX E7/WETRTOEED
JEIG BN TE 201 TERL< BT VOB RNEE RS S H 5 2 &
MEfE ST % (Tentler J et al., 2012; Williams SAet al., 2013), F£7-, PDX &
TAOIEHITITE, R, ABRETHERARY Y —2A %335 (Tentler Jetal.,
2012; Williams SA et al., 2013), fit> T, PDX &7 /L% Jk < BGHFFEIZ W 5 72
DOIIT LY Z < OIEGMEGEEZ MO TR IRMCET NV EERT2 2803, R
AR EFZ BTV SD (Tentler JJ et al., 2012; Williams SA et al., 2013; Ruggeri BA
etal., 2014),

—77. PDX &7 )V DORNLIR2 B NIHIFE~DIE I IT A~ 7 A DB
HELELG LTS, RERAE~ Y ABAFEOMERIE 1960 XD nude v 7 A D3
FIZiaE % (Giovanella BC et al., 1985; Schultz LD et al., 2007; Ito M et al., 2008).,
nude ~ 7 ZITFERIICHAMRZ R L. T U o/ SERBFEERE T, SRR OB
NARETH 5 (GiovanellaBC etal., 1985; Ito M et al., 2008) , % D%, Bish%E %
) LS L0 RDMENER LN, Tl LU B fldz K832 scid ~
7 A (Bosma GC et al., 1983, McCune JM et al., 1988; Mosier DE et al., 1988) . T i
g« B MRS Z NK Ml OFERE R 270 S AR 2 e 422 Ff-> NOD-
scid = 7 ANBEFE X7z (Lowry PA et al., 1996; Pflumio FB et al., 1996; Koyanagi
Y etal, 1997; Ueda T et al., 2000), % LT, 2000 FFARICIZE & 72 5B A#EZh 0 L
% H¥g L 7= NOD.Cg-Prkdc®® 112rgt™Su9/Jic ~ 7 2 (NOG ~ 7 &) 2B Ih -



(Ito M et al., 2002; Ito M et al., 2008), NOG ~ 7 A% NOD-scid (NOD/Shi-scid)
<7 A& NL2RycM = 7 2 2T A bR TER L7~ 2T, T, B. NK #ifgx
B, BRI, ~ 7 e 7 7 —VOEEARARE R L, HENRRE RN RREICH D

(Schutz LD et al., 2007; Zhou Q et al., 2014) (Figure 1-2), Z D X 9 725EMN S |
NOG ~ U Aidt MEMOBEE L L L T b L7 mE A2Ei e E 2 5T
VW5 (Tentler JJetal., 2012; Zhou Q et al., 2014)

% ZTAMFETIZ. NOG ~ 7 A& Hv 72 PDX €7 /L D &G = 5857
B COXE - BEREZAOLNIL TV 2DHIZ, ZOFHE b NS, BT EHIR
RTOEBEREZMRG Lz, # 1 ®Tide M ifs - IO RE Lokkx 72
FEEIES 2 Bl L 72 NOG ~ 7 A % HV 7= PDX 7 LV OJFELERRHE e H O
BISERIFRITHOW TR LTz, 55 2 ETIX, PDX BT VRIS BT 5 2R & L
TNOG vV ADfEFE L L TOREMIZ OV TG L7z, 8 3 B TIL I H1Z PDX
ETIVRBINLOWFEIZ T DB FER AT L, £OP THEFERE L TR
STz Y BRI A DR 72 © NS PDX E 7 /WL ) E D72 D%t
RAEIZ DWW TR Lo, &ZIC, 8 4 B TILPDX E7 /VIZHB W TGN & &
BT SN D IEBHRIE Y o BRSSO« HEAHIZ KIE T 502 & et
L7z,
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Lineage of the NOG mouse \

NOD/Shi scid
C.B17-SCID
A4
IL-2Rycnul! NOD-scid
NOD/Shi-scid
A2
NOG
NOD/Shi-scid, IL-2Rycul )
N L
Strain Characteristics
nude Tcell: — 7 Bcell: »
NK cell: 1
scid Mature T and B cell: —
NK cell: 1

NOD-scid Mature T and B cell: —
NK cell function: |
Early death due to thymic lymphoma

NOG Mature T and B cell: —
NK cell: —.“other innate immune defects
Long lifespan

Figure I-2. Characteristics of the NOG mouse. The lineage of the NOG
mouse (upper), and a comparison of immunological features among
different immunodeficient mouse strains (lower).



H 1% NOG ¥ 7 A~Db ~EEMMEHEIZ X
% PDX &7 )V DN & F DR



X HIZ

NOG ~ 7 Aidt Ml - Mk OB =R DM L2 BRg L L TRz IB
HKENTZEREH THD, T.B UV SERBLONKfEXE, ~7/n 77— -
BRI A A DEERRERE R BN D D 2 L 6 BAERR 2 PR
D INHRD THNE S, B S N7- e NI - fLk S @R Ic AR - BhE T 5 =
ERMRFE TS (Ito M et al., 2002; Schultz LD et al., 2007; Ito M et al., 2008;
Zhou Q et al., 2014),

Machida & 13 in vitro JEESfEE T 5 HeLa Mifa% NOG ~ ¥ A, nude
~ A scid v U AZAE L RIS OTE AR DL A ik L 72 (Machida K et al., 2009) ,
Btk 22 B2V T nude ~ 7 A T 0%, scid ¥ 7 A T 20% D IEFTZ K378 5
N7=DIZK L, NOG ~ 7 A TlX 100% DN TERK S, NOG ~ 7 A E Ml
Bl ORAEE 2 & L TN TV D ATREMED R S 7z (Machida K et al., 2009)
Ninomiya ©&1XZ 4L FE T in vivo #ERIC L DHERF AR EE & 5 i Tz myeloid
leukemia % NOG ~ 7 A2l L7 & & ARMIMHMER S, BRIES OSSR
SEREFSH TV & LT d  (Ninomiya M et al., 2006) , = @ X 95 [ZHfakk
MBS T NOG ~ 7 ZADEEE L TOAMAENHE ST\ 5D,

—J7. NOG ~ 7 A~Dt hETEEG ORI 5 a2 13472
. DTN GIST 0T B FIFHIEIC OV T, BREIEE T b 7 BRSO R e
DIRBENDBESRFEINLTWD Z EBRHE SN TWD (Tsuiji K et al., 2010;
Fukuda K etal., 2013), £7-. NOG ~ 7 % & [AkEDMEE %2 43 % NOD.Cg-Prkdcs™
2rg™YSz) (NSG) ~ 7 A Tid, Mififs, FLRE. IREUE/R & 0 b RCRIES OB AR
WHERETH D EDOHEL H D (Simpson-Abelson MR et al., 2008; Bankert RB et al.,

2011, Zhang X et al., 2013) 723, NOG ~ 7 A ~D[EIEISAEIZ B3 2 Jn Jid R



AT ERE STV,

2T, AETITHROMIL A FHIFE DRI Dk 2 7 e MEE %
NOG ~ 7 ZIZBAE L, PDX E T /VOBINL 2k lz, £/, BN S 7 PDX E
TV DR A SRR EE IS IRAT LT,
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M L OT51k

By
FERENMW) T BFZERT (Kanagawa, Japan) L ¥ 5-6 ##i#D NOG ~ 7 A %
AF L. B 0% 6-12 M CRAEERICAE L7z, #4213 bioBubble system
(bioBubble, Fort Colins, CO, USA) (Z THJiLE 7 U —DHRAE T, ==l 23+1°C. &
J 60-80%. 12 RFfEIHEEA 712 REEITHAT O 9 A 7 L OGAEF THRE Lz, SE 1L
L v k (CE-2, CLEAJapan, Inc., Tokyo, Japan) % RWrf&EE L. 7KK Z RErkG K
L 7=, B EEr#E1T Pharmalogicals Research #: (PLR, Singapore) @ Animal Care
and Use Committee (ZT5HE - KB INT2HDTHY, PLR @ Animal Research

Guideline %51 L T{THi7=,

E FES

AREOERBRTHEM L7 MEFGHEBKIIETERICEIND Z LIZFAE
L7ZBREDOLDOTH Y DM HIZ- SV TPLR 3 X U'Parkway Laboratory Services
1. (Singapore) DOf@ElZE BT THA - KR Iz,

PLR D= FRHE B FT I 3 2 i BEIE 2322 W L 7= 326 51 oD S4B} i Hi ik
TurbLiik 2 B AE SRR AT, IR O IR R O fh, MG R U o /R Hfids LY
i RS TE ESHHA & 5 oD T2,

FERESZER AL U 72 B SRR AR XM 912 3 4081 L L 150 E /13 5% penicillin,
streptomycin, neomycin J& 4 %% & » Hanks balanced salt solution [Zi={& L T4l
SEERICHE UL 2 20F A IR B RO IS T e, BAEJE 043 E A IE 5 mme LD
G L, BAEXIS: NOG v A LEH& 7=V 200 mm3 F2 & A2 B AE L 7=, BAHII B HE
#ta VT NOG ~ w7 A E R FITAT o 1, BAlitk . BATIALIC R % IERIE
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A BIEE L. TR LemB IZiE LS & ISR Z 1T o 7, FRIRFIZIZ, NOG
~ U A RREE TS CREREIARD & OFLMIC J 0 ZHEFEALE L, R 4
U7, SREU AR EI U, 18 A3k, 2 2080 R 130w BRAR R 7 0 7
FriceEnEnft Uiz, 22k, SR Y o @0 BN D722 F—U o3
HOREIRHNETH -T2, Z DTz, FRHTHH SN cEED Y o Eiz T
FBRAEAT 572, NOG ¥ U A~D I 572 2 BRI RA OBAE & [FIEkD 7L TIT -
7oo b L DEEHZ NOG ~ 7 A THAE LIERL S V7 i 2 G RE, #11GIE
2 A L OB S oI 2 2 ARG, 2 MO 2 B L OB S - s 4
3 R E Lz, 3 B EOMRRBFED biizA % PDX £FT AR E LTz

(Figure 1-1), F£7-. BAENL TOERIZRDFEO R o IG5 121X, BEO
PEREAN 2N b D LT L7,

PR HIBE BT

b MEGHHEF LY NOG ~ U AR D — 4 4%/3T RV LT L
7B R (PFA) #RIZ T 4°C T 16-24 IfE[E & L, AMeX {& (Suzuki M etal., 2002;
Sato Yetal, 1986) (2 CANT 7 4 Al LTz, RXT 74070y 73 4CIZ TR
B, NF T 4T ry 7 L0 EBEICHEVWES 3-5 um EEAZ ERL L HE
Yett % hE L7z,

TSR F IR

b MEFMRRES LY NOG ~ 7 A BAEM kD —# % . Tissue-Tek O.C.T.
compound (Sakura finetechnical, Tokyo, Japan) (Z&H L, RZA4 7 A A« 7& b
ANTTWH L Te~FH T Lz, W7 7 v 7 13-80CIC THRE LT,

B 7 1y 7 X0 EEIZHEWE S 3-5 pm OFEUIEARZER L, 4%PFA
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TR T E % | SefZ i b PR R It U 7o, ek b 7 i de 2121 Ventana
HX Discovery System (\Ventana Medical Systems, Tuscon, AZ, USA) % F\>. labeled
streptavidin-biotin (LSAB) JEIZ &L VW Yetaa 1T o7, —RPUA L LT~ AHiE b
HLA-ABC & / 7 u—7F/L4i{Kk (Dako Cytomation, Glostrup, Denmark) % f\ 7=,
R B S &2 %2 5 72 @ protein block (Dako Cytomation) XLEE & PN IA 1M
peroxidase BRED 729 P 0.3% H20, A ¥/ — WVIEKIRIVER 21T - 7=1% ., —IkPUIk &
v A F AL kB (Universal secondary antibody, Ventana Medical Systems) % JI&
R < horse radish peroxidase (HRP) #£7#% streptavidin (Ventana Medical Systems)
OGS, PURSE AIHRALIE 0.2% diaminobenzidine (DAB) ¥&i% (Ventana
Medical Systems) % i\ 7= DAB-peroxidase S inZ & W IT- 72, oz~~~ k

FU ATTATV, HA LK,
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RES

E MEER OB L O CIZ L 5 PDX 7 /L D

BEE, Kk, i XU &7 25 ERCGRHEFHCROIES I L O, ik
N, B RIEZR & oI B RGRAARR R O IEE 4 5 ¢ 326 SEH O EE k2 NOG
~ U ADE TFIZBM L7 (Table 1-1), 205 B, JFURMEE A 259 JEf], fEEE M
B2 U L /RHiA 5L EGIES L ONEIREREELY 16 JEFI T o7z, 3 [EILL EfFR 4,
PDX E7 /L& L TR S L7z b DI, 326 SERIH 54 SEH (16.6%) T - 7= (Table
1-1), BUEHEDHIE 41259 FERF (15.8%) . MEEEMEEE D > ]Hfins 1% 8/51 SEf
(15.6%) . EFRESFEAHFE D> 13 5/16 SEF] (31.3%) TET /DML S L7z, JEE
OFEFE U T, BT LR, R BEme & o FRCRIER I L UNGIST, 4
BRANEZ & O MBERMES, RRBAIRED S PDX £ 7 V02 Sz (Table
1-2), F7o. KpkaiL 21/62 fEfF] (34%) THISNZANEE) L7z DI UL Tk
T BT2 SEB (4.2%) ORISLT, KR, RIS, MR RO Tl PDX £
TIVERINL CX Ieno 7= (Table1-1), PDX BT /VERBINL CTX 2o T2 JER D%
< T, IURTIEE NSRS 720D, & D Wit Al sE 22 IEeE I3 S 5 23 iE
RS U o SEEMESZE  (lymphoproliferative lesion, LPL) (& S 70Tz,

F7-. LPLIZINOG ¥~ 7 A~DOBIEIZ L VHMCEN D Z &3 MRS,

E MMEEE PDX 7L & D PRI
PDX &7 /WVIIBAEUEIG O X ONEZMIAZEZ B < ko Tz,
PDX &7 Uik o 1 E B3R AR « MRS & 0 o0 A & - 72,
&G & L TRIGRIEF OB R 2 UL T ICiE#§ 5 (Figurel-2), 431k
FEDH 72 % Rfpke 3IEBNC )T, ARG, 3 UGk & bic e bR
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DIFELERIRF I B < BREFL TWz, m o (ERERIGRE AR Tldo 97 0 7220
i F 2 5 = AR B RS RE 2 LTRSS E MR FF S LTz,
FEIZE AN D RZ XA HETE T — B O MU T MEARE T H - 7o, o bR el
fie CIMAa A 2 £ 5 FAE ER L0 B D B E, DD W63 mE L

D IRERIRIE DS PR T S TV e, RGO RZ TR EE > S ME T2 1
~F MG, B/MEIARR T, R AR LT, IR ERIRIRE R CIEE e
DR BT FERME, IR D 2D T EH M RIS 23 A B PO IR e
DRBEHEANZREF LTV, BEMIIZZIE T BITEME, 7 v~ F i,
B/MEDARR T, KD Z R LT,

RIGRE LIS DIEIZAEE 7 /L T b £ NE N OBAIFIEL ORrgz B <

RFF LTz (Figure1-3), 972 b fififw - LR O RBAEHERE T, HREM7
5 BB D HER A~ 18] 5> > TGN 23 369~ DA 235880 H v, B Esic
AILE. Wh W D EEEROTER RO b7z, BB OB AR CIIRR o

PIAAIAE O FE SRR E & BRI E S 2 DT, F 72, BT RO B ARHER ©
(THTERE 2 R o5 28 2 LIS 23 ONE PRI 53 D 403580 B v,
RFIC T 7 DR 2 529 2 AR PR RELL SR B 2 B Al 23 2 & ATz, TN T T8
b5 T E R 5% O REAEREL A T8 (2B A3 2 w5 BT M 0> ONE MEHE B 45 703 38
bl

B R % DRk FHI D EEDEE

PDX E7 /L MBINL EAL72 54 il 49 1 CHIMRFE R A A i I
k& [ Ut Z R Lz (Table 1-3), ZAuIxt L, o> 5 B THfLEEA 7 -
Tko, KR 260, BHRAHEE 16, INEERbE 1 6) T
JE AR e~ D &GRSR B TH 0 | MR LR (161 T3t
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SRR LT 8 o T IRAHEIT T2 7 BRI T, R DM 2SHRE T -
Fo. BHOR L 3 RIS & B LT & T 5, 53054 TR U4l &R L

(Table 1-4)

HLA-ABC 7i/7 D75

TR D RS D IR 3 L O 3 AUk & 12 HLA-ABC OFEHLA
fREF ST 72 (Figure 1-4), Z ATkt U, VB OMRMELEAIIG, 45 PN R R
LB TIE. HLA-ABC FEBUM I A3 AR R ISR AL A L 2 He~ TR T L.
SMTITEERL TV (Figurel-4), 3726, PDX ET /VOEEMALILE FD
HIRDSHERF S D DIk L, MVEHIRRI IR - fERIC L 0 B M2 S NOG ~
U AR E R S T,
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O
b

Bex 7ot bR EZ NOG ~ 7 R ZBHME L, PDX 5 /L DRz &
FRT=AE R D IR LA ATREZ2 PDX BT LV OBISLAAIRE CTh 2 Z L AVR S LT,
LB D PDX ETIVITRAER IR O G S L ORI A fREF L T 0 |
R R < R72 Tz, NOG ~ 7 AT RV TR - o 73
AR RFF S D Z &3 STV 5 (Kobayashi Setal., 2012) Z & L0,
AR B DS AL I ORI HERE A M ORI RO IRFFIC TS L T
WHEZEZ LD,

— 5. 554 B T3 RIS & AR AL D /L EED BT > Ty
Too FTo, UMK E 3R E DIELTIX 154 BITHLER R > T2, Zhbay
{LENRER>TWEEBAE L TUTD3IANEZLND, Thbb, 1)LED
WIS PDX B 7 /Wl AR CIBIRAICEE L7z, 2)ENE LD L,
JESEOTERENZE L LT, & RS ONES & HIlr Sz, B X0 3) s
B DB L BRI A — TR, THDH, ZRHDZ &b, BiH
JEI5 & BN S 7z PDX 7 /0 & OB AR A+ ek L, £ 7 v 0
Rzl L ECHEEMRICERA LW 2 EnnBEEEX N, £728
FET /LTI, TEEMRIT e M OMESHER S 208, MEMEIZe Mk o
< U A~ ER STV e, TSI & S & oM AE- 25T 5
BRITERRSAT O RERH 5 & b,

PDX & F /AL TE R T2l O —E Tl BRI LPL (&
SNDBBEBNBIEE ST, LPL FAB] CITR RN fib i w] AE 7o IEHE 3 FE AR &
., MRICE VO~ T R HBR S D Z & BBRERLE] & iR > THIE &
A AREMEDNE . BT VBINIRFIZIZEE N LE L E X b,
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NOD-scid~ 7 2 & W\ /- BB 326k Cld, Hlasialo-GM-1FT{ALHTIL-2RHL
K72 & OFINKHIITUR R 512 L0 BiZh RN M LT 5 2 LhHEShTWnD
(Koyanagi Y et al., 1997; Ueda t et al., 2000), F7=. NKHIAKE~ T XA ThH S
NOD/SCID/B2m™!'~ 7 2 & D HHRIC BN T HENOG~ 7 A DRI RN Em N &
PSS TV% (ltoMetal., 2002), NKAIR RIS 2, AR safE R4k
REIZ&H DNOG~ U A TIIBHERNR O RME 22 M L2 s STz (Ito M et al,
2002; Ito R et al., 2012) {26 A7 & FAREICIIT HPDXE T /LB 31116.6%
ThHO ., ZIVETHMOML 2% R EEB)E2 AN ET VORISR A BED 2
L3727~ 7= (Siolas D etal., 2013; Ruggeri BAetal., 2014), Z D Z Linb, Hix
I MEE OPDXE T VORISR DM Ex BT 720I12id, £ OREERZH S
WL, TNDEATHZENEELEZI LN,
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K

NOG ~ 7 Aidt b - ik OB = A L4 HEg L L TRz 1B %
ENFEEOREREERBY TH 5, NOG ~ 7 AIZt Ok % 22l % B
L. PDX ET/VORSLZ R AT, Fixlae MEGOBIEAZITo72L 2 A, MR
A[REZR PDX BT /LML S 4L, Z DORBISLE1E 54/326  (16.6%) Toh o7z, ML
E 7z PDX 7 /ISR RS O ALk 1S - MR O TERER X OVHMbE A B < &
FrLCWe, BAEOGHETIT e N OB R S22, 3k TIE~
U AMRMICEHR STV e, BLEDORIR S NOG v 7 A2 VW% Z & THE 4
DOt MEZEOE TR E A BAFF LT PDX BT /VOBNLAA[EETH D | &
MEBEET LV E L TORREN RSN, L, ZTORBSIHEIL 16.6% & HifF%
RELTHEZBDOTHY, SBHIRNHRZ M ESEL T ENRERPEE LT
BB ERoT,
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Table 1-1. Establishment of PDX models by direct engraftment of surgically removed
patient tumor tissues into NOG mice

No. of tissues engrafted® No. of tissue lines”
Organ Pr LN Me Pr LN Me
Large intestine 48 14 0 17 4 0
Kidney 18 0 0 3 0 0
Mammary gland 57 13 2 3 0 0
Stomach 18 2 3 3 1 1
Ampulla of Vater 4 0 0 2 0 0
Bladder 7 0 0 2 0 0
Uterus 10 1 0 2 0 0
Brain 6 0 0 1 0 0
Lung 2 3 1 1 0 0
Ovary 18 0 2 1 0 1
Pancreas 6 1 0 1 1 0
Cervix 4 2 0 0 1 0
Bone 3 0 0 0 0 0
Hematopoietic 6 0 0 0 0 0
Prostate 12 0 0 0 0 0
Skin 10 1 0 0 0 0
Testis 3 1 0 0 0 0
Thyroid 7 1 0 0 0 0
Others 20 3 1 5 0 0
Primary unknown 0 9 7 0 1 3
Subtotal 259 51 16 41 8 5
Total 326 54

# Total number includes cases terminated due to infection.

® Tissues serially engrafted for 3 generations were considered as tissue lines.

Abbreviations: Pr, tumor tissue originating from primary site; LN, lymph node tissue adjacent to
tumor tissue (involvment of tumor unknown); Me, tumor tissue originating from metastatic site
(excluding lymph nodes).
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Table 1-2. Tissue types of established PDX models

Tissue type

Tumor type

No. of tissue lines

Gastrointestinal

Large intestine Adenocarcinoma 17
Gastric Adenocarcinoma 3
Ampulla of Vater Adenocarcinoma 2
Gastric Gastrointestinal stromal tumor 1
Female genital
Breast Ductal carcinoma 3
Uterus Adenocarcinoma 1
Uterus Mixed Mullerian tumor 1
Ovary Adenocarcinoma 1
Urethral
Kidney Renal cell carcinoma 2
Bladder Transitional cell carcinoma 2
Kidney Transitional cell carcinoma 1
Other
Lung Squamous cell carcinoma 1
Pancreas Adenocarcinoma 1
Brain Astrocytoma 1
Other tissue Rhabdomyosarcoma 1
Other tissue Leiomyosarcoma 1
Other tissue Synovial sarcoma 1
Other tissue Soft tissue sarcoma 1
Metastatic
Ovary Adenocarcinoma 1
Stomach Adenocarcinoma 1
Primary Unknown Adenocarcinoma 3
Lymph node
Large intestine Adenocarcinoma 4
Cervix Adenosquamous carcinoma 1
Gastric Adenocarcinoma 1
Pancreas Adenocarcinoma 1
Primary Unknown Squamous cell carcinoma 1
Total 54
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Table 1-3. Comparison of tumor differentiation between the original tissue and first
generation engrafted tissue

Engrafted tissue
First generation (n = 54)

Poor Moderate Well
Poor 28 1
Original tissue Moderate 4 19
(n=54) Well 2
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Table 1-4. Comparison of tumor differentiation between the first and third generation
engrafted tissue

Third generation (n = 54)

Poor Moderate Well
Poor 33
First generation  Moderate 1 18
(n=54) Well 2
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Established

Consented Original 1st 2nd 3rd
patient generation generation generation
; Further
passage

Figure 1-1. Study scheme for establishment of PDX models.
Original, original tumor tissue that was surgically removed from a consenting patient; 1st-
3rd generation, engrafted tissue from the primary-3rd generation.
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Differentiation of colorectal adenocarcinoma
Moderate Poor
e e e

Original

1st generation

3 generation

Figure 1-2. Comparison of original and transplanted tissues of colorectal cancer.
Original, surgically removed original patient tissue; 1%, engrafted tissue from the
primary generation; 3'9, engrafted tissue from the 3 generation. Ductal structures are
maintained with tall columnar cells in the well differentiated case and shorter columnar
cells in the moderately differentiated case. Small nests of epithelial cells are formed in
the poorly differentiated case. Bar=110 pum (inserts, Bar=27.5), H&E stain.
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Figure 1-3. Characteristics of representative epithelial and mesenchymal PDX models
established in the NOG mouse. Left hand panels show 3 generation tissue from a case
of lung squamous cell carcinoma with characteristic cancer pearls (a), and renal clear
cell carcinoma with sarcomatous features (b). Right hand panels show 3™ generation
tissues from a case of embryonic rhabdomyosarcoma with poorly adhering, round-
shaped cells and occasional racquet shaped or myofibroblast-like features (c), and
gastrointestinal stromal tumor (GIST) with an interlacing growth pattern of spindle
cells (d). Bar=70 um, H&E stain.
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Original 1stgeneration 31d generation

Figure 1-4. Expression of human HLA-ABC in the original and engrafted tissues of a case
of colorectal cancer.

Original, surgically removed original patient tissue; 1%, engrafted tissue from the primary
generation; 39, engrafted tissue from the 3" generation. Arrows show endothelium of the
tumor interstitium.

Bar= 30 um, labeled streptavidin-biotin method.
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X HIZ

B1ETE Ok 22f 2 NOG v 7 AZAE L PDX &7 /UL 43
IR, b LD MEGOREAREZ B < RFF L7 PDX E7 VNS
iz, LinL., PDX ET/BSLOEIAIE 16.6% & Hiffa K& < FHEILMER L 7
V. PDX E7 NI ZBRET 2 ER AT L, BNz M ESE 5 2 EMRK
TRREE LT T,

NOG ~ U A TIX T & TICETRIEE OB RIC B 2 Rel e i & 3
PRV, FEREIG AR - AR (ERHIRD - ALAR) OB EmRITRNLT D 2 & I3
HEEINTWD, b M Ak CO34+MEEMIEZ NOG ~ 7 A TR L 7=
Ba . BAEERIL 89-100% & &4 (McDermott SP et al., 2010; Katano | et al., 2014) .
F£72. NOG w7 ATt MMuiEMdOBmE £ & LTk bl Lo e &
EZ B TW5 (ItoMetal., 2008; Manz MG etal., 2009, McDermott SP et al., 2010;
Katano I etal.,, 2014), & 512, b b5 ARESHACINREE /MO NOG ~ 7 A
~DOBAHE S 80-90% & i < . PEFEBIZEE D DMk - MldOBERSHER SN D Z
&b ST\ %  (Matsuura-Sawada R et al., 2005; Terada Y et al., 2008; Kikuchi-
AraiMetal., 2010), Z® & 91T, FEEGHHE TIZ NOG ~ 7 Z DBAEFR D & S 73
NFES LTz Tz B NCHITECRIEME & o T R A RE OB #AARIT (Hanahan D
etal., 2011) FEFESHHAE & LENT RO BES ATV SIS LD Z L5  PDX
ETARNLLES THDHEBEZ LN T2, LML, B 1 EOMEHLER CIX
W52 TSR L o T,

AWFFEIT IV T PDX 7 VL 5EER 21T - 7= PharmaLogicals Research
FIT MUK S e, SEEREN TR ZERT . M PER SO Y g A o R
T — L LT AR —VICRILSNTZIED Y T, NOG v 7 2D HAMNDL D
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ZEEC K DA DU AL HRIN D IR OBREESAT, BRI T v A X b OF
B L ~L7p 873 PDX B 7 VEBINLRRIZEE L T D AlReE RS S v, — 7,
INETOMmICRE LITRRY | 5 1 EOERCTIIEGHEMKREZ B L2729,
TSR OB EER DT DR b B2 bivlz, £2°C, & 2 &
TIXIEMEGHARR 2 O TR FEBR A 1TV, PDX BINZZISR O & A3 FEERERBEIC &
HBEROIE TIZERKR T 200, &2 WITEBEMABKEAOERKRIZ LD D720
M e LT,

JENEEAAR & L TiZ. Pharmalogicals Research tMD¥2#E5EH5EE T F1lii
t & 72 adenomatous goiter LA AMFHI b L TV D LT L, AEDOR
FEFEBRIZ e, FEREEEME o HR kA% (adenomatous goiter #Hi#%) % PDX €7
JVBISZIRE & [F]— DOBAEFH T NOG ~ 7 A IZRAE L . W1 AEAE R DR AH =R & f:
L7, 2 OFE BAERGLOFREE & U TR ORI RE 22 b ONT FUR i RE
B Ry BT L, B & OBRME L RE Lz, S 51T, R EE R
B35 72 DI Rl — BRFE Ok A #2E D NOG ~ 7 AZEH L, NOG v U ADE

MR A & L COREMELZ R LT,
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M L OT51k

Yy

KRB I TEET L Y 5-6 O NOG ~ 7 A& AT L., BB D
#% 6-12 Wl TR SEER M L 7=, B3 bioBubble system (bioBubble) (Z THJi
H 7 U —OIRRET, =il 23+1°C, 1BJE 60-80%, 12 eIHREA, 12 RV AT O
AT NVDOEMTFTHEE L7z, XL k (CE-2, CLEAJapan, Inc.) % ANWi#aEH L |
RE K E Rk Lic, B 5E8E{EIL PLR @ Animal Care and Use Committee
IZCHRE - ARSINZHDOTH Y, PLR @ Animal Research Guideline % %5 L C
Thhiz,

£/ adenomatous goiter #4

AREDOIEEETH W=t b adenomatous goiter #HfkIT e THEBRIZA SN D
CERCRBELEBEEOLOTHY, TOMHAIZ OV TIX PLR B XY Parkway
Laboratory Services tE DB Z: BT THA - KR I N7,

PLR O EHRBEBIZATIR T 2WBLE A ZWr L7- 9 il adenomatous
goiter AHA% 2 A EERIZ H o, B ERRITAE U 7oA TRz oEI L, 15
E| /1% 5% penicillin, streptomycin, neomycin {E&&#I% & Te Hanks balanced salt
solution [ZiRiE L TBAESEERICHE L. 1 /0B A 1w B 2T I Wie, B
R O3 E R 1 5 mm3 IZHIED L, B4 NOG ~ 7 A 187 b 200 mm® F
ERAE L 7o, BHLIIBHEEE 2 VT NOG ~ v R JEASHE R FIciT - 7=,

WEERA IR
t, & Ok b adenomatous goiter L%+ L UYNOG ~ 7 A B A #H %k 2 4%PFA
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RIRIZ T 4°C T 16-24 BEF[E T L. AMeX ¥ (Suzuki M et al., 2002; Sato Y et al.,
1986) \ZTRT 7 4@l LT, RXTT7 40T ay 713 4CICTRE LT, 77
T4r7ay 7 L0 EECEVES 35 um HUEALER L, HE etz i L
Too 7236 BAHHNIZ IEIETE AL AN T8 80 & V72 WA V3R A S OfE Ak 2 B L 7

TSR F I 5
RTT4r7ay 7 L0EBECENES 3-5 um OMUNEARZ/ERL

TR L PR R It L7, —RBURIZIZ Y FHie & thyroglobulin <&/ 7
o —J LR (7 o — 2 EPR3614, abcam, Cambridge, UK) ., ~ 7 ZHit |
thyroperoxidase (TPO) &/ 7 m—JF Lk (7 m— > TPOAT7, Enzo Life Sciences,
Framigdale, NY, USA) . ~ 7 Z$it b vimentin 11K (27 o —> V9, Nichirei
Biosciences, Tokyo, Japan) #. —k#$ifk& L T EnVision+ System-HRP Labeled
Polymer 517 % X&H 2 W dhi~ 7 25K (Dako Cytomations) % 7=, Bl X7
74 k. v A 7 ryx—74—7 2 (H2800, Energy Beam Sciences, East Granby,
CT, USA) Z MW T, 0.01M 7 = i fEik (pH6.0) W T 98 CHOEMIIZ L 5
PURRRTEAL 217 > 7o, FERFE G 2 1 2 % 72912 Protein block (Dako Cytomation)
ALER . NIRE peroxidase FRZED 72912 0.3% H02 A ¥/ — WIRIRILER & 21
Tolct%, —IRPUR, ZIRPURZNER BOG S E 72, PRSI k% 0.02% DAB

(Wako Pure Chemical Industries, Osaka, Japan) %% % F\V 7= DAB-peroxidase 5 )it

WXk ViTotz, Bt ~~ hXT ) 2TV, FHA LT,

In situ hybridization (1SH)
O NT 7 ¢ LY R % 60°CIZ TRIALER R, =RIRIC T 10% T EfEfm AL~ U >

WRCHEE Lz, WRIZ~A 27 vy —774—7> (H2800, Energy Beam Sciences)
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% H . Pretreatment solution (Panomics Srl, Vignate-Milano, Italy) #* CZWLEE (100°C)
wiToTlz, T D%, protease (T L i k. £=mk L7zt b thyroglobulinmRNA [Z5t
95 A% - 7u—7 (VERITAS Corporation, Tokyo, Japan) & @t (40°C)
247V, QuantiGene® ViewRNA kit (Panomics Srl) & Stz &, 1% I(Z Fast red
solution (PanomicsSrl) THE L, ~~ ¥ U U TEELE, E&k S m—7%
BRAM L THYet LT AR A et & UTe, 7 a— 7 ORE BRI I RO O I8
el b BRI DRSO K0 #ER8 L7z,

Ep T

adenomatous goiter £ 9 JEH O HMERRYHE HH HUK AR 2 13 85D NOG ~
U ANTHE LT, BAETR 24-44 O OBEED Z A LA > b THAEMRE 2 SR IR
L., BlE8E2To7z, EHIZ, A—EBENDOMBEEH~ 7 ACBHE L, F—0
A DLRA L b HDHNNE2ODRIRD Z A LARA » MR 2RI L
B SACBlE2 %2 LT (Figure 2-1), BHJEGRLER 35 L OB AERERSR O 18 513 5 5

KL OB D —% % Table 2-1 (27~ L7,

BX =7

NOG ~ 7 A2 L 7o kil 2 s BEAE AR 00 S APAfE L 72, BB AE AR (A
\Z%t9"% adenomatous goiter SEEAHAE DOEIA (1:0-20%. 2:>20%-60%. 3:>60%-
100%) . JEfatEiEoOAE (02 L, LdV), N avA FOFHE (0:7 L,
1:H0) z2aT7bLic, ENENDOY T AZONTINDHDAAT DEFZ

fi A =27 (engraftment score) & L7,

BT D IE 17 /X =2 7 P g X =2 7 2 DBTF

33



AR AR 0D 5 & BAERZ O BAMR 2B B ST D 7212, 9 B
DORHEIFALRRZ . E% B2 27 (integrity score) % VT L 7=, adenomatous
goiter |Z B9~ 2 i EEAH AR 212 L (Maitra Aand Abbas AK, 2005) & L T#lE &
N DUEN RO R, IERORGE. Lo HEBEEIZOWT 0 205 3 (0
frequent, 1: occasional, 2:rare, 3:notobserved) DA T ZftH L, Aa7 O
HIEFERA 2T L Lle, ZORXRa7 LRk LB A 27 & ORRE&FIZD

TR LT,
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RES

NOG ~ 7 X/Z.#5/7 5 adenomatous goiter ###kEEfE % 7 D7F M

adenomatous goiter BBAE~ 7 A D 13 §AH 11 86 (84.6%) T v A K&
B U7 IE N & 2 R & 3 2 BRI R 358 0 DTz, TEIaME 1 3% 24
5 44 AFE oKW T SN (Fig 2-2), [R—JEHID adenomatous goiter
M2 O~y ZCBE L, [F—8E (hH1, hH2 & hil, h12) & 25 idE,
LI (hBl, hB2 & hC1l, hC2) THEIER L7-BAEAlikIZ ) T H BRI
CLL 72 IR 23580 AL, B A 2 7IC b 2R L2 o7 (Fig 2-2),

BBt DREREVE B 5 >N 2 55 - O"mRNA T8 57

Teha bRz OMSBENE 2 T 5 72 OISRk L 7512 L 0 thyroglobulin
BIOTPO # /37 E D ISH 12 X v thyroglobulinmMRNA DI BUf#HT 21T - 77,
7TIEBI OB Z ~ T X T BN L2 Z A [F— F =0 b~ U X
WA L 725 B3~ U AT A a7 DR 2o 7o 2 & 0 b AR
MO NWT ORI AT o7z, S BITEE~ U ABHEHI D 5 HEREHIH 235872
DA I M AR VOB (hB2, hC2) Z3Hii L7z, B A= 7230 T
bol- 24 (hD, hG) XFHilinHERSN LT,

GoIERARRA L PR R OFE S, I F R AR X ONERANICITE Lz e
A RiZt b thyroglobulin % >/~ 7 B OGYERIEH 58 H iz (Table 2-2, Fig 2-
3), 72 ISH 1T X » Tk ERMIAE NI thyroglobulin mRNA 23 H X 4u7= (Table
2-2, Fig 2-3), Efa ERGMfaIEE kN TPO & BT, —EBoufla bR e <13
PERI O MIBRIEIZ & FROBEMES S 3588 B A7z (Table 2-2, Fig 2-3), Wi D4y
FAZOWTHREI DRI LA LIRS T,
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FEHE TR e 17 %[BT ELRE] D AR D D 7Vl

R F~— F R )L M e O BB AEIR 00 2 Bl 9~ 2 72 O IS Al AR 3 L O
FEEALRRIZ I T2 & b vimentin DML ERIMR 21T 72, 7=, Hik b
vimentin Hi{K NOG ~ 7 Ak & OSSN 2 fERE T 572012 NOG ¥ 7 A
AL oD Yu ik 2 BTG L 72,

t b adenomatous goiter ik ICHB W T, £ TCOHOMEWNEMmWA & F
vimentin (G Td -7z (Fig2-3), F£7-. Bk (Miettinen M et al., 1984; Wick MR
and Sawyer MD, 1989) & [AI£RIC, JiEhe BRI S & K vimentin [ TodH - 72,
AU LTNOG v v ADF L, Bz, BCT#Ak (N ZET) 2k
WCE b vimentin BEPERIEIZRR D HivZe o 7= (Fig 2-3),

FEME N AT L 7= adenomatous goiter FHA% (2 35\ Tl BAEZ OBIMICEE b
HF 2T & vimentin B D M N AR 2378 80 B 472 (Table 2-2, Fig 2-3),
FAAEE T O & O3 =TA ke b vimentin BEIEOER] & vimentin B5: & 2D
M5 ARIE T DIEE] & A B ATz, I LRI, B IC ISV T H | Bl
ik & FBRIC B b vimentin BYETH o 72,

BB SFRI T D IE 7 /2 & B A7 & D FIER

t b adenomatous goiter JEURLR (213, I _ER O REAL, IEIaOmE, H
1 7356 2 e FREE TRB O b LIz, —EOIERI T~ 7 v 7 7 — Y ORI LiEk
DREFEZ T B AEMRMIE b A DT (Fig 2-4), BREAIEIOHE . T OB
MRRICIX, 2o X BB e biel | EREX a7 IX&E»-7z (Fig2-4), —7,

ARG D S5 B 1T AR O TE B E R =20 7 (3K o 72,
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O
b

AETIT e MR OIEEGER ARk (adenomatous goiter) Z 2 1 &
7 PDX £ 7 /AR & [7 — DBAELFHL TNOG ~ 7 XITBAE L7 & 2 5 K 85%
TRAES AL U 7o, AR CIRiEIamE=C = v A Ol e & HRRIR O R
MIED B 44 HEIRFF STz, F70, BAEEE TO e b thyroglobulin 35 LY
TPO OFEBLZARIL, b b HREHRE TS STV 5388154 (Papotti M etal.,
1997; Faggiano Aetal., 2007) & —%t L TV 7=, thyroglobulin (Z-2\»CTiZ mRNA ®
FEE GRS S AL, F o N T EERPBIMERE THRFEE SN TN D 2 LRI S
Nz, SHIC, BHEMBOMEIZ, v FEROMEMEAREF S TV,

IO DOFEFN G PDX T VBN & [Al— OBAEFH T NOG = 7 A
(ISR, 2 A L 72356 BAEHIRNIC R 0 e SBERE Z ORFF L DD, m3RIC
BRI AL T D 2 L AVR STz, o, [A—EGI OBz S~ v 2B
MEL7Z& 2 A, HNIZNOG v~ 7 ADMEKIZ L Db AL o Te, ZDOZ L
B, 1 EOEREE N CIHEGMER A B L7256, NOG v 7 A E M
MOBEL LTLETHD Z LRSI NT,

AR A AR OO IE 5 L & BAERAL O G HE & ORAMRZ TR~ TofE R, AR O
JRAENEE TH DT EBRDRNL LIVMEIIZS - 72, S RIBAEERE S LT
FHv 7= adenomatous goiter “C IRk D IEH DS BARIZ BT 5 RIREMES E o T2
B BIEIT O I o TIEBIT Sk OREZ B <ftfe L. £ DO Hk
WICHEETORERH DL bD LEZ BN,

LLEX D | BARHIRIC L 52806 EOMEZEIC L 63 e IR R
DOBMEN E=RITHRNLT D T & DR S 4L, 3 1 FEOFEREREL T T NOG ~ 7 A3

tMNHRBROIETEE L TEETH D Z EDMERINTZ, ZDZEnH, NOG < ¥
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A% W2 PDX B 7 ABIZIZIBW T, FREREEL D . & L ABAE L7 il
WRA OB ERRNFAET D EEZALN, TOERZHFLNE L TN K
ERH Db D L hm LT,
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2K

55 1 D PDX &7 VBN EBRSANF T TONOG v 7 AD b MfkTg I &
L CORZEMZRFTT 2 72 OISR 4 2 CIEREE AR 2 Al L. PDX #f
VNROR S N ERBEIC L 2BMEEORTICERET D00, &5 VITESM
WREAOERIZE D b DO EMG LTz, ISR C 5 % adenomatous goiter
Mk 2 . PDX £ 7 /WHISIEF L[l —DFETNOG v 7 ATB LIz & 25, misR
ICBREAN AL LT, A% Tld adenomatous goiter D JERE SRR IS L OVHIIR
JRFERE & o /X7 B OFBL A 44 8 £ CREFS LTV, Fi2, [F— 0 goiter
Mk 25D NOG ~ 7 AIZBAE L 7= B BARIITRNC 2020210 & F AR R SL IR L
TR TH -7z, LLEX Y 5 1 EOERRRE T TNOG ~ 7 ALt Miliks =
ELTLELTEY ., BMASLIZHET 2 2R & U CIEGHRRA O R 27
fET25E&Z2 b,
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Table 2-1. Patient and mouse ID and duration of engraftment

Patient ID  Corresponding mouse ID  Weeks after transplantation

dA hA 24
dB hB1 28

hB2 43
dC hC1 29

hC2 44
dD hD 32
dE hE 32
dF hF 33
dG hG 36
dH hH1 37

hH2 37
dl hl1 40

hi2 40

Total: 9 cases Total: 13 cases Range: 24-44 weeks
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Table 2-2. Results of immunohistochemistry and in situ hybridization in engrafted thyroid

tissues

Mouse ID hA hE hF hH1 hil hB2 hC2
Weeks 24 32 33 37 40 43 44

Follicular epithelium Thyroglobulin

IHC + ++ + ++ + + +
ISH ++ + ++ +++ +++ + +++
TPO
IHC +++ + ++ +++ +++ + +++
Endothelial cell hVimentin”
IHC +++ +++ +++ ++ +++ ++ ++

Results of staining in follicular epithelium are shown by the intensity and frequency of positive reaction: -,
negative; +, weak/frequent-constant; ++, moderate/frequent-constant; +++, strong/frequent-constant.
Results of positivity to human vimentin in endothelial cells are shown by staining frequency of endothelial cells:
-, hegative; ++, frequently positive; +++, constantly positive.

*: hVimentin: human vimentin.
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Original Primary Weeks after Sampling
patient tissue xenograft transplantation

1) Comparison between tissues sampled at different time points
' 24 weeks

—

3) Comparison of donor-matched tissues at different time points

. 28 weeks -
=

s 44 weeks
Q0. —

Figure 2-1. Study designs for the histopathological observation of engrafted
human adenomatous goiter tissues. Engrafted tissues from multiple patients were
examined and compared at different time points after engraftment (1). In addition,
patient-matched tissues were examined either at the same time point (2), or at 2
different time points (3).
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QO

O hA
o @ hBlorhB2
24 O oo A |gmiE
= O hE
s o ® A @3
£ | hG
= 2 A hH1lor hH2
© A hilorhi2
g1
0 i
20 25 30 35 40 45
Weeks after engraftment
b _ Cc :

Comparison of Comparison of donor-

different time points matched tissues

hA(24 wks) - hi1 (40:wks)

he2 (44 wks) < hi2 (40 wks)

Figure 2-2. The engraftment scores were evaluated for all tissues (n = 13) at the
respective time points. Each symbol stands for 1 mouse (a). Representative images of
the parenchymal cell areas in engrafted tissues from hA (24 weeks after engraftment)
and hC2 (44 weeks after engraftment) are shown (b). Follicular structures containing
colloid are observed as parenchymal tissue. Representative images of the
parenchymal cell areas in tissues from hl1 and hl2 are shown with the same findings
(c). H&E stain, bar = 50 pm.
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a Thyroglobulin TPO
Protein MRNA Protein

b hVimentin

Before engraftment Engrafted Mouse subcutis
A
A A
A

Figure 2-3. Immunohistochemical and in situ hybridization staining. The
evaluation of the protein and mRNA expressions related to the functionality of
the engrafted tissue are shown in (a). Positive staining for thyroglobulin is
observed by immunohistochemistry (hF, left) and for mRNA by in situ
hybridization (hH1, middle) in follicular epithelial cells. The follicular epithelial
cells are also positive for thyroperoxidase (TPO) (hA, right). Arrows indicate
occasional intense staining in the apical membrane of TPO (inset). Bars = 50 pum.
Immunohistochemistry for human vimentin (b). The endothelial cells (arrows) in
a tissue from dG (left) and in a transplanted thyroid tissue from hA (middle) are
positive for vimentin. Mouse endothelial cells (closed arrow heads) were
negative (right). Follicular epithelial cells are also positive for vimentin before
and after engraftment (open arrow heads, left and middle), bar = 25um.
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Tissue before engraftment

, \ ’ N 8 0 i

@ ds
O dc
6 O do
© dE
& dF
4 B dG

A dH
2 | (N

Integrity score

A d

= -
=

' '1 0 1 2 3 4
( { & Engraftment score
Figure 2-4. Relationship of the condition of the donor tissue before engraftment with
the engraftment score. Epithelial thinning (closed arrowheads), rupture of follicles
with infiltration of macrophages (open arrow head), and hemorrhage (asterisk) are
observed in a tissue from dD (a). H&E stain, Bar=100um. The integrity score of the
donor tissues before engraftment are compared with the engraftment score of the
respective transplanted tissues. Each symbol represents 1 donor (n=9) (b).
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% 3 E b MEGALMESE PDX £ 7 L ONLIH
R OMFEHT & . lymphoproliferative lesion (2%}
B XLE D fEET
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X HIZ

NOG ~ 7 Z%& M= PDX EF/LOBNIZBW T, FEEEMAKTH D
adenomatous goiter #Hf%SEGHLAk & el L TRRICBIE SN D Z L 2H 2 BT
AOMNI LTz, 2D Lt PDX E7 /L ORI ITIESHERERA O L% 2
WIFEL, ZOEREZHA LN E LT BN RSN,

PHEZERO—> & L THBAEL LG LPLICEBRS NS HHE2H 1
B C/R L7228, NOD-scid ~ 7 A, NSG ~ 7 A 7¢ & OE g R EmY~D R
e . PRBOER . PRIESR OFE ., e OBAERFIZ b AR OBR N HE SN TE Y | K
B3 Epstein-Barr 7 A /LA (EBV) &4t kU U RERO B G239/ STV
% (Abe T et al., 2006; Chen K et al, 2012; John T et al., 2012; Wetterauer C et al.,
2015) . LPL I3, @ EGRERRE)~D b MNEGBERHIE Z 0 | B IS
INTERL S D T2 ORBRERRAL & 7R - THIWr S 4L 5 rlReME2 & < . PDX 7 /LT
FR TG 22 UE DRI L & 2 BT,

Z ZTARETIT PDX 7 MBI EERN ZRHT5 2 L2 BIIZ, K
Be. BE. FLIE. RIS DUV T PDX B 7 /VRNL R & T L. PHE SR O B
W L Z1T o272, £72. LPL ORARDCREEZH 0 E L, SAUEZ R L
7o
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M L OT51k

Y

-6 Hiiin D NOG ~ 7 A & HERENMY HRAFFERT & 0 AT L BIMEHIF D%
6-12 I CRAE SRR ICHE L 7=, #iT bioBubble system (bioBubble) (2 T /5H
7 U —DIRAET, =i 23+1°C, ML 60-80%, 12 WEfHIHRAA, 12 WefEiHAT O ¥+
JNVOFMETTHE Lz, fMBEIF~L > b (CE-2, CLEA Japan, Inc.) % A~Wrka
L., ZR¥KEZARWkaK Lz, B3R /EILX PLR @ Animal Care and Use
Committee (Z T - AR INTZHDTH Y, PLR @ Animal Research Guideline

sy LTz,

E FEG R

AEOEBRCTHEH SN e MEGMHEMII 2 TERICHEIND Z LICH
BELIEBRENPSOLDOTHY DM HIZ SV T PLR 3 X O Parkway Laboratory
Services fEOfREIZ BRI THA - AR SN,

PLR ORI EHRFEBIC AR - 2 B 2552 W L 72 182 151 O NSk 2 B
FESEBRIC Ao, AR SRRt U7 ISR T A9 IC B L, 1 %A% 5%
penicillin, streptomycin, neomycin {& & #ll % 7 ¢ Hanks balanced salt solution (2%
B L TR SERICHE U 143 A 130 AR 7 ROMRAT I W Tz, B o208l A
125 mm* IZHIEI L, AR5 NOG ~ 7 X 1B &H 720 200 mmP R & Al L 7=,
BARITIREAR ST 2 FV T NOG ~ U R EASH B FIAT o 72, BAlite . BAEELIC IS
T D NERE O A BLEE L, IERIARTE DK Lem® IS L7 B IR 2 AT o 72, i
REFIZIZ, NOG ~ 7 A % = — T JLIRIMREE L 72 $2 I ZHEREIIRD & O ffiz X 0 %
FEICALGE U, MRk 2 PR U7z, BRER L7 IT 0B L. 1 0B A 13k i
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Loy BI R IORRITIC T Z R L, NOG ~ & A0 & 572 5 B
OB L RO TH > T b & OIBB#IE NOG < 7 A [T LY
S PRI & DA, SR 2 B L O S i & 2 i, 2 ¢
MR B L O S % 3 (kY Lis, 7, BAEDR CoORERIE
PR B 727 P BT, IEBSOIAA 2V b D & HIT L.

T EERA % HIREBT

BAR S F & OV NOG ~ v 2Bl HAk D —&8 & B4l L 7= NOG ~
o A D ik, SR IR T D s KOV O PRI B EE S T IEYRE & 4%PFA
FRIRIZC 4°CT 16-24 FEfHEE L, AMeX 75 (Suzuki M et al., 2002; Sato Y et al.,
1986) I TART 7 4@ LTz, XTI T7 4070y 73 4ACITTRE LTz, "7
T4 nuy s L0 EEICEVES 3-5 um HUHEAZ/ERL L. HE Y% i L
72,

SRR F IR
T T 47y 7 LU EEICHENES 3-5 pm OFEEUNEAZ /L |

TS AR AR I U 7o, S L RO MRAT 1213 Ventana HX Discovery
System (MVentana Medical Systems) % FiV>. labeled streptavidin-biotin (LSAB) £
2k ViTo7=, —WHikL LTHiE b CD3 (clone F7.2.38, DakoCytomation) . T
t k CD20(clone L26, DakoCytomation) .t & ~ CD68 (cloneKP1, DakoCytomation) .
$iL EBV-encoded nuclear antigen 2 (EBNA2, clone PE2, DakoCytomation) . #t latent
membrane protein1 (LMP1, clone CS1-4, DakoCytomation) D4~ A€/ 7/ 1
— AR E Tz, FEFFR G 2 1 2 % 72 8 @ protein block (Dako Cytomation)

RLER L NI peroxidase BRZED 7289 D 0.3% Hy02 A % ) — VIR 24T - 1=
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%, ERL—WPUE L B4 F AL P (Universal secondary antibody, Ventana
Medical Systems) Z IER S S HRP A%5#% streptavidin (Ventana Medical Systems)
OR S T, BURSE AL 0.2% DAB % (Ventana Medical Systems) %
FV 7= DAB-peroxidase itnZ & VAT -7z, BEdthz~~ hX U AT TITV,

BHALT,

EBV DNA @ PCR #£#r
DNA O#H % QIAmp DNA Micro Kit (Qiagen GmbH, Hilden, Germany)
AW THABBAEICE > TIT> 7=, EBV @ BamC EIzFI2xd 5 primer set
(Virus, Epstein-Barr virus BamC, Primer set kit; Maxim Biotech, Rockville, MD, USA)
% F Al F B (2 AE - T Perkin EImer 9600 Gene Amp PCR system (Perkin Elmer,
Waltham, MA | USA) (Z X ¥ PCR g 21T - 7o, &% IZHMEREY O F 4 Agilent
2100 Bioanalyzer & DNA500 LabChip kit (Agilent Technologies, Santa Clara, CA,

USA) ZHWTEHMI L7,

PDX &7 L Vi FE 1= 517 5 2 ZE A DAF BT
t MR (n=50). B (n=32). #¥r (n=76) L OlEE (n=24) @
2B, BTN E S 2o TEFNC DWW T, BIEZEKNEZ LPL IZX 5%
MRk O EH (LPL) . MEFHEAEZR L (NT), = U AOERPIEL - JEYYE - Fig
(DSH) 1243 L7 (Figure3-1a), Z® 5 b, BRI LPL I L > THHE
JFAREAE OSBRSS T e 7 BHIZOWT, S HITHEGE Y o ERO MR i~ — 7
— (k& b CD3, CD20, CD68) % fufEilikib a0 fi#dT L7=, Mz < EBV R
fult (EBNA2, LMP-1) Db 2rk & EBV DNA @ PCR (2 X St

17> 7= (Figure 3-1b),
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NOG v X /21735 LPL D3l

WK A NOG ~ 7 A TRARERNZIZ A U 7= palpable mass (Z LPL 7%
B AT 6 BAIZ DUV T LPL O 557 2 ERAYIC 842 L 7= (Figure 3-1b) . #RIZ.,
FEREAEAR, s, FPms. BhE. i, Olids KON Ot ARAYIC IS & L TRl &
AUT AR 2 95 BRSO LT L 7o, TR & AR (2 > CTIE EBV G 0

589 5 72012 PCR IZ X 5 EBVDNA O H 1777,

L B RND T THRFEIC S S LPL DR 5 A DR

KIHE 2B L 72 NOG ~ 7 AT, LPL & J8JE L 7= 7 SR & BBAED ST
L7c 8 EfIZZNZER L, FIRB LT 2 REBM~ U 2 OB HIEE; & Wi
IZOW TR AR A0SR L7 (Figure 3-1b),

LPL 78550 AJgEEtrT

BREHARIC LPL 233842 L7 KIGHE 1 IER OBMFHMAZ 4 F0I12800
7 Bk CD20 #itfk & 5 rituximab (F. Hoffmann-La Roche ., Basel, Switzerland)
% G PR R (rituximab 0.3 ml & Hank’s Solution 2.7 ml DIE-GANR) & 2\ ME Hank’s
Solution (Z 5 43 [FiRIE L 7= %, 4 8D NOG ~ 7 A (rituximab-treated: n=2, vehicle-
treated: n=2) (ZFEH# L 7= (Figure 3-2), BAEEEAFEL 1om3 FREEICEE L7 Rf i C
¥ AT =T VIZ X D URHEE N COEKREIRD S ORLIZ KD LIS H
HAgR U, M B 2 JE L BB AR & B OV TR B AR RIS R SR LT,
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RES

PDX &7 /L & [ 275 2k

PDX &7 /WL ITBAE LI I ORI Z L IC R D | 3% D 28% T
& - 7= (Table3-1), BEZERZ, KM - B TIE LPL (T Eh 38% & 41%) .
JiigE « LI CITMER O BAFEA 2 H 72\ NT (212740 54% & 84%) MNETH -
7oo LPLIZWT O THiR0 bile (3%~41%), £ & U TG EIA S
5EZZHNDL DS bWNTNDORETH A HIL11~21%Th -7z,

LPL BIORARAESRE Tl FIZ U U FFERERERL Y gk k& L2 Y
BRI O IR E 72 FEFE S FR O B ATz (Figure 3-3), 158 L7 4f] T PCR IZ &
D EBV DNA & &, Iz LY EBV BEHLR Th 5 EBNA2 38 LN
LMPL (50 AL ) > oRERDERD & 47z (Figure 3-3), 28 Y > RERiX B  CD20

PtE. B b CD3 & L TNCD68 23 fattTdh v . BAAHKLESZ X b,

NOG v 7 X(ZF517 &5 LPL O£ 5077

RG22 Al L7z NOG ~ U ATl BAHEHEMIIZ LPL & F8E L 72 6 BHOD
95 5 BIZIXFREIC KRG AIE SR 5L, LI CTOT IR b DOHRTH
ol BHE Y NEKITENE L7 Z R L, PCRIC K D EBV OFF/EN
R s 7,

IRHO~ T ATIL 6 BHREITHIENGRO bivle, & HIT, 4 THRE
afze R BE LRG| DY . 1B CHFIRIC BB Aoy, Wi bk BHAR
B iE, B Y O OREREEI T - 7= (Figure 3-4), = DR Z IR A0 B ik
i ChEZ SNz (Figure3-4), g LPL I .OEIRE FHICERD B, RE
DAHE AL T2 T I L O BEfFA# & 52 I E#E L C 72 (Figure 3-4), 7¢3s. 24
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T PCR T X v figins 5 EBV DNA 23 H S ui-,

LPL DFj G #1775 D

KIGFERBHEGI D 5 B LPL 23584 L7e 7 B3 L ONE T VDML S 4u7- 8 4l
DY & 2 (B RHRRL % f74T L 7= (Table 3-2) . & D5 R, #IUEAE NOG
~ U AT, BRI LPL 2334 LBl 6/7 BHE X O ET L SBINL S 7
3/8 BH CMEANFE O B LT, B FAYIZIE LPL F8 A4 Cid 7 884 T CTHURIZ
LPL MBlE2 S 7= DITxt LC, BINEBI CMAENR A Hiv/e 38D H 6 2 BAT, &
JETIdd D0 LPL 338 Hiviz, o> 1 8EIZ LPL T A Hivd, B 72 fEsh i
TLENEDIFIN CTH > 7=, 2 WM NOG ~ 7 A CTld, BAEEIZ LPL 334 L
72 617 BRIZIIE S A2 B VT2 23, BINEBNTITER O Do 7o, BED A IE 3~

TOHITLPL TH - 7=,

DB U BRGSO 7 LPL DR
KAGHEIERF] 1 5 O RAEIF ISR & rituximab THLEEL L 720 512 NOG ~
ANTRBHE LT R, e BERE 2 B IR R I I AN R 0 DAL, AR IR 5
FOWIC LPL MR SNz, —J5, rituximab ZLERECIIMAEIZZRD HT,
TN - FBAEIEIE 1 LPL I3 BEE S 7 hr o 72 (Table 3-3), Rituximab ZLER L 7= 48
W DM IERE TIE RN MIA DR 2 Hiv, LPL OFIEZFED Z & 722 ik
RBARETH o 72,
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A
>

NOG ~ 7 Z & H\ 7z PDX &7 /VBILIBFEIZ I 1T 2 7 /LR 2 BH & 2L A
%, LPL (T X 2 JESHAME O EM (LPL) . JEYYEZR E12 X DR O IE0fE o
FEL (DS, B X OMEEORIEARD Hiv72y (NT) O 3Dz, Bk
L7 OFEFAIC 1 0 A FEER OB TR > TWz2y, LPL & NT 23 F 7
EHHR Th o7z, K - B OBMEIZ IV T, LPL O3 LD BRIES] D
JO%FEIEIZ A DAL, THHOFETO PDX ET /VBNIIREZ K TS5 K& 7 E
KThH-oTe,

LPL IZ31F 245 Y > SERI%, B h CD20 IZMET, & N B U v/ 8kl
RKTHLZ LRSI NT, EHITTNGOMIIEIZIX, EBV BEFURE LU EBV
DNA 23 &7z, L7245 T LPL 1 NOG ~ U A IZEBAAk E & I &
M7z EBV &Y U o ERO B PETEICE N 95 &I S T,

EhicBWT, EBV P IcHELAEFHEOD DL LT
lymphoproliferative disorders 73%1 541 CV>% (Heslop HE et al., 2009; Morscio J, et
al., 2015; Tse E et al., 2015), bt RIS L7z EBV (X, RO RIE R FEERE L T
WA IGEIZIXE OBEFAR I S T\ 5 D5, Ias RS 70 & S Il A% 5-
IZE D BPERNE L IF SATREETIL, &Y B U o/ ERO BEHIEZ 5] &
2 Z 9~ (Niller HH et al., 2008) , EBV &4 D1 Effifld & L Tid, & F B U »/3EK|
FRIZAEY —B U /RER N 50TV 5 (Thorley-Lawson DA et al., 2008), Z 41
O OREYL ) v RERITAIR OB 2 7l - FERIC A LTl 0 | b MEEHHK S &
HIZNOG vV RIS D 26D EBEZXHND, NOG ~ 7 AIXHEEE DR

ERREICH 5720, G L & bICB S 7z EBV ESE B U 2/ ER)S BH HE G
ZE Z L. B o lymphoproliferative disorder 2 %2 L7- &5 2 H 107,
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NFHD 90%(3 EBV (& Gy L PRG3R igi 5 & 5 AT % (Niller
HH etal., 2008), #AHIZH51T 5 LPL 2 EIEET 5 72912 EBV EYLEHE 2 RN 5
ZEIFREETH Y . PDX BILEFE TIX—EDOHIG T LPL 2354 T 5 2 & 2 HIZ
ERLTBRERDHD LEZXBND, £ 2T, PDX E7 /VHBILLEEED R
LPL &Rt L, FGE LIERI 28Ik 4 5 2 & CET AR ORI R % X 5 b
W5 LB T,

LPL % file E 2 Wi~ 5 72 O LS R AL A RAT 2 5 T BRAR R 7 1 i
RIS L T2 D, Lon L. R BRALRR A ROMAT 2 R ZE & [RIRFICAT 5 2 & 1R
Thsd, T, WIRMIZ LPL BIERI % Jo01T 2 HiEEREt LIz 2 A, Bl
o LPL EEIEORAE ENBELSHBE L, T7hbb, #fte 2 U NOG ~
T A D PR FRAEAC A R O A HIWTT 2 2 L S ARE & B 2 bl (Figure 3-5),
I KO 2 REBAE & b ICIER 2 bW G512, LPL BRI RV 0 &
HIWT L. 3RA~DOMRE TS 5, 2 REBAE TR 2 5 7235512 1% LPL &
ri. kR EZPIET 2, IRCTHERAONZICE 2 0b 6T 2 RTIEARALR
2o T GEITIE, 3RO SN LoD, T 2 Rk O iR B RR
HIMEAT 22 5206 L. LPL 23R8 S 7z el 3 ik ATk 32, ZOFIEIC K
D, KR PDX BN 1y =7 hOHEEIZIB W T, EH, NOG ~ 7 RBRHK,
FEREOANR—ZAR LW EMN R E LRI TE L EEZDND,

RO LPL O S AGIETH D3, K 0 KEE O @27 1A 1300 B
WFIIRAT T do 2 o BRBRHIBLAS LRI/ & < AR A C R0 72 95 B AR
R A N FEHE PTRE 72 5 B T SRR AL AR D3 BILRHLAR “F O RAT 217V 2 A
IR DOHIWr 24T 9 T LN FE LUy,

LPL ~Dx%f)s & LT, ARRO R R - IHIKIEICINA ., LPL OFRIEL T
Bid 2 HiEaRE Uiz, & b U REOIREICIEHIE b CD20 Hifk (rituximab)
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AW S ILTUVWS (Cang Setal., 2012; Morscio J et al., 2015; Tse E et al., 2015), %
ZC, rituximab (2 & % EBV iU U RER A BT CD20 [tk B Ml DR ZEAY LPL
DFHCEHTH D L& 2T, R—BEFD O OREEHEEZ H T rituximab L&
HE & R IR & 22 RIS L7 2R, e IR LPL 2 J8JiE L7225, rituximab L&
FEIC LPL OFSEII A B2 o7, TORERDG, rituximab (2 X % EBV YL Y
VOSEROBRED LPL OFHICAERATH D 2 Edimm & iz,

NOG ¥ 7 XA TH L L7z LPL & [AERDFS7)S NOD-scid ¥ 7 A, NSG ~
A THEE STV D (Abe Tetal., 2006; Chen K et al, 2012; John T et al., 2012;
Wetterauer C et al., 2015) . W FLOEEF] T HBAEEE AL, PDX €7 /L
RESE &Rl L7210 5 5 16-80% CHEFGMMKAS U o/ SEEFEIEIRAS (ICEH# S LT
7= (Abe Tetal., 2006; Chen K et al, 2012; John T et al., 2012; Wetterauer C et al., 2015) .
LPL 73 PDX 7 /WL 2 fHE T 2 BIIRE < SRIA LI LIEFEIZ LD
B, WK D D VYL Y L SERO TRABR 1T PDX £ T VBZIC K & <
FETHbOEEZLND,

EDICATETIE Bk L7z LPL OIEMIS, EESHEIE L 72\ &0 D Bige
BT ABNAEERE LTHETHL Z RO E RoTe, BT VB2
LA ESELOITIE, S OICHBM LGS L 20 v S BLRICH
WTHMBETOIMNER DD EEZ BN,
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2K

ARETIX, PDX 7 /UVBIZILHEZER 2 et L7c, BHEZRNZ, LPLIZ &
DM OE S (LPL) | BB OB L (NT) | BYYER S X 2ok
REEDIEL (DSI) D3 DICHFLIZE A, LPL & NT REELRERTH -
72 LPLIFJRELERRFAIIC B b B filafik U o "Bk BEHEFEE X U pleo TV
7= HEFEMAEIT EBV BEGURI L O'DNA it CTh o722 &6 LPL Lk b
lymphoproliferative disorder [ZF{El L 72JWRETH 0 | BAENEEHAMH O EBV JiiL
BN URERIGERT 2 EF 2 b7z, LPLIZBIE NOG v 7 A D25 3flf# 12
FETHOT, AMURFICMEZFEIE L 325 2 & T LPL O RMIFE A, - Ik TE
LAREVES R STz, E 7z, rituximab (Fik k CD20 k) ALEIZ LY EBV &
Gu) UREREBRET D 2 L TET VOB R ZM ETE 5 2 L bRah,
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Table 3-1. Fate of engrafted tissue in NOG mice

Tumor
Fate Colorectal Gastric Breast Lung
ESTY 14 (28)" 4(13) 2(3) 2(8)
LPLP 19 (38) 13 (41) 2(3) 4 (17)
NT® 3(6) 9 (28) 64 (84) 13 (54)
DS|¥ 14 (28) 6 (19) 8 (11) 5(21)
Total examined 50 32 76 24

*: The number of cases (% in parentheses).

% Established as PDX models, ® replaced by lymphoproliferative lesion, %) no tumor tissue detected
in the engrafted site, 9 passage terminated because of death or infection in host.
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Table 3-2. Comparison of gross and histopathological findings in the mass

EST? LPL”
1st? 2nd? 1st 2nd
No. examined 8 8 7 7
Mass
Histological finding LPL 0 0 7 7
Spleen
Histological finding  LPL 2 0 7 7
Gross finding Enlarged 3 0 6 6
Organ Weight (mg)
Mean 90 25 122 389
Maximum 233 37 303 822
Median 42 24 72 477
Minimum 17 19 34 35

? Established tissue line, ™ Lymphoproliferative lesion, © 1st generation of serial passage,

9 2nd generation of serial passage, ®) Severe extramedullary hematopoiesis was observed
in 1 animal.

59



Table 3-3. Effects of rituximab-treatment to prevent LPL

Treatment Vehicle Rituximab
Organ/Tissue Generation 1st 1st 2nd

No. of mice 2 2 2
Mass at Engrafted CRC? 0 2 2
engrafted site LPL? 2 0 0
Spleen Enlargedb) 1 0 0

LPL? 2 0 0

Generation: 1st, 1st generation of serial passage; 2nd, 2nd generation of serial passage;
LPL, Lymphoproliferative lesion; CRC, Colorectal cancer.
a) Histopathological examination, b) Gross examination.
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a  Original Generation in NOG mouse Fate of engrafted human tissue
patient tissue ond in NOG mice

Established as PDX models
(EST)

Replaced by lymphoproliferative
lesion (LPL)

No tumor tissue detected in the
transplantation site (NT)

Passage terminated due to
death or infection of host (DSI)

b

Original Generation in NOG mouse Fate of engrafted human tissue
patient tissue 1st 2nd in NOG mice

Established as PDX models

Simple identification Characterization
method _ v' Leukocyte markers
v" Organ weight v EBV-related antigen
v’ Histopathology v EBV-PCR

v Host systemic distribution

Figure 3-1. Study scheme. Analysis of the outcome of engrafted human tumor tissues (a).
The tissues were passaged through 3 generations for establishment. In some cases, the
palpable mass formed after engraftment consisted of a lymphoproliferative lesion (LPL)
that was thought to replace the original tumor cells. In other cases, establishment was
unsuccessful because no palpable mass was formed after engraftment or because of
unscheduled death of the mouse. Analysis of LPL (b). The LPL was characterized by
examining leukocyte markers and EBV-related antigen, and by detection of the virus. The
systemic distribution of LPL in the affected NOG mouse was also determined.
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Original Treatment Engraftment

atient tissue i n=2
P Vehicle ( )

Engrafted tissue
Histopathological examination

Spleen
Gross examination
Organ weight
Histopathoogical examination

Figure 3-2. Preventive treatment with rituximab. The original patient tissues were
soaked in the vehicle or rituximab solution prior to engraftment. Two mice were
allocated to the vehicle and rituximab group respectively. At necropsy, the spleen was

grossly examined and weighed. The engrafted tissue and spleen were collected and

examined histopathologically.
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Figure 3-3. Characterization of LPL in the palpable mass. A mixed population of
lymphoid cells is observed in the palpable mass of an affected case (a). The lymphoid
cells are positive for EBNA2 (b), LMP-1 (c) and human CD20 (d). Arrowheads in (b)
indicate positive cells. Bars=25 um (a) and 15 um (b, c, d), respectively. H&E stain
(@) and immunohistochemistry by the labeled streptavidin-biotin method (b, c, d).

63



Non-LPL

\

Figure 3-4. Distribution of LPL in NOG mice. Unaffected (a) and affected (b) spleens,
respectively. LPL is also seen in the Glisson’s sheath of the liver (c) and in the perivascular
area in the renal cortex (d). Bar=50 um. H&E stain.
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Original
patient tissue

VR

Passage

Stop

No Histopathology of
= 2nd generation

Splenomegaly

Figure 3-5 Proposal of a method of early detection and early termination of
LPL cases at necropsy. The following decisions can be made at necropsy by
gross examination of the mouse spleen: If there is no splenomegaly in the 1%
and 2" generation, passage should proceed (a), but if there is splenomegaly
in the 2 generation regardless of the results of the 15t generation, further
passage should be terminated (b). If there is splenomegaly in the 1t
generation but not in the 2" generation, the tissue should be passaged, and
the spleen of the 2" generation should be examined histopathologically (c).
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4= PVBHEICRBT 5 b MR A Sk
tumor infiltrating lymphocytes O BB &~

@ E.j &EB
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X HIZ

5 3FTILLPL & B AH L7 JEIG 2SI L e\ & 5 BIR AN 12272 PDX &
TR EFEER CTH D Z & 2B 6T Lz, LPLIZ DWW TR RS L - Wik,
& D VNEEBV EYL Y U SERDEREIC KW BN ROMm LR ED D 2 L3S )
Lipole, RETIZ, PDX ETF/ENIHED S 5 0 EDOFHEERTHL [
T U7 AEAE L 72V ) &0 D BIBHZ DWW TR LTz, BRI, BB O
PERE (NG OGRS . BEIRAIIETTEE) 7o & NIIEG O SE BREE O EFE Th 5
FEEEM U > 2 <EK tumor infiltrating lymphocytes (TIL) D B4 55 - HAGE~0D 55
ZRRE L7z,

ZIVE TONFRIZ K0 | JRFEIEG 0O B & AR IR AR 0O R - HESH &
OBIEMER S LTV D (Tentler JJ etal., 2012; Williams SAetal., 2013) , 1 2 13,
R FE N U & IE R~ U R L 7 BR O B AR RIS O fEAk
LI AL PR R D VIS5 E O B R L BT & ORE NS X
TV % (DeRoseY etal., 2011; John T et al., 2011; Julien S et al., 2012; Lin D et al.,
2014), F7=, Eilx D7 40 L EOREE nude ~ 7 R ITBHE L725ATH
[FIER 72 fE R R ST 5 (Monsma DJ et al., 2012)

A B2 PDX £ 7 /VBINLO 72 OBAETFIE CIIERMIL & & H1iC TIL
aCHEMEME OB TV D, HEMEGIITEEORERE~ T A
CBET 2 TAEET LI EAMESNTEY (Williams SS et al., 1996;
Simpson-Abelson et al., 2008) . AAFFEIZ I T & ML PN EZ A 72 & AR R e
M NOG ¥ U RIBAET HZ L a/R L TE, £z, scid v 7 AITBHE LT-
TIL %% immunoglobulin <2 IFN-y ZPEAE9 % Z & ban STV % (Bankert RB et al.,

1989; Sugiyama Y etal., 2001), & 512, scid v~ 7 A LV & BHE DG R EIREEIC
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HY. NOG v 7 A LFROEEANEEZAT 5 NSG vV ATEBNTHEL
WML SN T3 (Simpson-Abelson et al., 2008), L 7=23-> T, FEEHHAAR &
HICBM S TIL BSOS - FEH & ORE 2 e 2 BN D 5
EERT,
MRS/ TIL LHER O - HE L OBIEICSWTOWEIIHER D
72< . b MBI~ U ZIZB W T TIL 23FEAT S 196 O iR EE AN BRI
DOHIH &L BT 2 L OWMENHDLDAHTH S (Williams SS et al., 1996; Mizukami
Metal., 2006), TIL & BAHEIEL DL - H5E & ORI 250 5 72 O IX ik 1
20 T < MRS R & b S T B ORI 2 T T D L E R H D L5
26D, BRI O REEEREE & BAERSL O BILR 2 AT L 7 i 13720 28,
BRI O P TG O S0 BREE DN AR D /B g - PRIHIZ BT 2 Z L VR &
AL TW5% (Monsma DJ et al., 2012) , ¥T4E, MG OREBUINREEZ R TS L L
C immune contexture 23N 4L TV 5, immune contexture (b FEEEIZIIT 5
R T MO 2 A 7 JBIE, BEOTIRIZE VRS2 (Galon J et al., 2006;
Camus M et al, 2009) ,
AETEETOOIC, b FRIBEMRZ T B O3B -
PRAJUEST BE & RERE A D A58 - YEFH D BEGR 2 fRAT L 7=, RIS, R 2 BAE L7z
NOG ~ 7 AIZH1F % TIL FEA immunoglobulin & FEAEFES O immune contexture

AT L. BRSO 40 - HIH & ORISR 2 MG LT,
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M L OT51k

Yy
KRB I TEET L Y 5-6 O NOG ~ 7 A& AT L., BB D
#% 6-12 Wl TR SEER M L 7=, B3 bioBubble system (bioBubble) (Z THJi
H 7 U —OIRRET, =il 23+1°C, 1BJE 60-80%, 12 eIHREA, 12 RV AT O
AV NVOFMTTHE LT, fAFIEL v b (CE-2. CLEA Japan) % RWriieH
L ZRBEK & ARra 7K U Tz, B 5284 /F 13 PLR @ Animal Care and Use Committee
IZCHRE - ARSINZHDOTH Y, PLR @ Animal Research Guideline % %5 L C
Thhiz,

E FEG R

AEOEFRTHEM SN MEGMHEMITE TERICIIND Z LITH
BELEREDOLOTHY, TOMEHIZSWT PLR 3 XU Parkway Laboratory
Services fEOfREIZ BRI THA - AR SN,

PLR DOEFIEFREBIC TR DINELE A ZH LT 48 o b MR
2 A BRI T o, BRI AL U7 SR T R IC B L, 1 %A
I% 5% penicillin, streptomycin, neomycin {&& %% & e Hanks balanced salt solution
(ZIRIE L TR SR U | 1 438 R 13w BEAHAR 7 AU M#AT (2 FA VW 72 (Figure 4-1)
B D433 5 mm3 IHIE] L, A4 NOG ~ 7 X 1872 b 200 mm? 2
&R LTz, BRI E A T NOG = U A DIE I FIciT o7, Bl
%, BT 2 IEE O 28152 L, ISR Lom? IC2 L 72561
IR AR 2 BRI L 72, BREUE NOG ~ U A % = — 7 LERBRIFE I CTHEREIARD &
DU &0 ZHICALGE L TAT o 72, BREL L 7o 300 BEAR AR 2 AT (o ik L
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7= (Figure 4-1),

T PER ke HIERT

AR R Ak ds L OV NOG ~ 7 A B Hl#ifk 4 4%PFA #IRIC T 4CT
16-24 FERE[EE L, AMeX £ (Suzuki M et al., 2002; Sato Y et al., 1986) (2T %7
T4 Uiz, RXTT7 40Ty J 34 CICTRE LT, X9 T T a vy

K0 EBIEIZHENE X 3-5 um OFEYIEAZ/ER L, HE Ytz L7,

SESERA IR F I R

T T4 r7nay 7 L0 EEICHENE S35 pmOEIIIEARZER L, 5
R F R R U7, Se i MRk b A KR 5% (2 13 Ventana HX Discovery
System (Ventana Medical Systems) % FiV>. labeled streptavidin-biotin (LSAB) £
IZ& V4757, —WPiikE LTHLE FCD3 (7 1m—F7.2.38, Dako Cytomation)
&Hit FCD8 (7 m— 1 C8/144B, Dako Cytomation) ~ 7 AE / 7 1 —F LHifk
Tz, FERRRLNOG &2 2 % 72 8 Dprotein block (Dako Cytomation) LEE & N
[K] :peroxidasef 25 D 72 10.3% H202 A & — WVIRHRALEE % 4T - 7= 1% . —IRPLIK
& PR (Universal secondary antibody, Ventana Medical Systems) % JIEVR S i &
. peroxidase (HRP) iZg#streptavidin (Ventana Medical Systems) % [ Jis 77,
PUIRSOG PT#R411320.02% DABYAZ (Ventana Medical Systems) % F\>7-DAB-

peroxidase S i i L W T o 70, Bt Z~~ hX T U U TiTn, ALK,

NOG ~ o X&' & immunoglobulin & MZ
KIGERAE NOG ~ 7 A D IMiFIL, AREHMIC CTRFFAIICEI L 72, #
R X KENIR 2> S ER 1ML L7~ (Figure 4-1) , NOG ~ 7 A IfijEH o v b
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immunoglobulin #= 1% sandwich ELISA VEIZ L W JIE L7z, Htk |k 1gG $tfk (Dako
Cytomation) F7ziZPrt b IgM $Hifk (Dako Cytomation) % Z41LZ741 100 pliwell
2 96-well D7 L— NMIIRIML, 4CT—lFET 52 LiIc L EEb L7, &’
(2. 100 pl ® NOG ~ 7 AM{E F 7o I FARERIK 2 45+ well (IZHRINL ., 37°CT 45 4)
MBS 7z, & 5H1T, 100l @ HRP %kt e b 196G (E72iE IgM) FLikZ #n
L. 37°CT 45 s & ¥, WX —mafike L, n=2 TEM L=, KR
492 nm 2B DU (OD) ZHIE L, ARAEEIK ORIEM X 0 15 5ot
EHWTIEFOHKRELZFEH L7, OD OHIE R OHIA RO EEIZIT Tecan
Sunrise RC Automated Microplate Reader with Magellan Data Reduction Software

(Endotoxin Testing Solutions LLC., Charleston, SC, USA) #1{#H L 7=,

TR FHIREDT
FEME AT & FERAT B [ O B A 4% Rl — RE U2 351 % immunoglobulingi &£

D 2T DUV TWilcoxonBERZ AR E 21TV, S%/KAETHIE L7,

R D FEF 1 7V & HERE G451

NOG~ 7 ATABHIZBAE L 7= & I KRG AEARA8E B L2 DU T B A 7
BT L7z, BAEERIC b N KIBRRA OB IR D 2 VI ER OfE 2 Bk
IS EILR SN DA 2 BT, SRR ShRn, HHNE T
< DB OIEFIN SRR IR IE Z T L TV DG 2 IR L Lz,

FETHIOIT, BRERALIZ BT D08 FMOER Z a4 57201, [Fl—
b MEGIH 5 2-4BHONOG~ ¥ AT AE L 7= Mk DR NL D A7 M6 4 b U 7=,
Z ORRFHTIL R 20E B O A% 2 46FHDONOG~ & A Bkl L 7= ik & T,
[l — R — Ok & B ONOG~ 7 A L1256, WTilno~ U XA THE
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ISP 7 D T2 5 B IR RS & LTz,

WIT, AEIFE S O B & AR & OBIRZ MG 272012, Bl
Ji RIS D AEAR 2 4L B d6 L ONRRIRHEAT B 22 7RI I 2 77— o7 & A A SR
D& ZfifpT Uiz, AR BEE LRI A 7 — IR BEEIC L D2 L o 7o,
b R O/ LA IS Grade 1: mi27{k (well differentiated) . Grade 2: 7
53ft (moderately differentiated) . Grade 3: {471t (poorly differentiated) & L.
AT = IITINMHRICHE > TAT =PI bIVE LTz,

. BHERERR O FER 2O B R PO BL AR ATV ISR OB b

U <UTZME - 35E, U BRI oA JORME(L 722 & 251 L 7=,

NOG ~ o X /i1 j& > £ ~immunoglobulin D A£ 4T

bt h KRB A B L7- NOG ~ 7 2D MLiEF & immunoglobulin &
PERFAOICINE L7z, AT IS 9 FERI O & MMk 4 16 B0 NOG ~ 7 A IZB AR
L. 2O~y AMiGE AW, Bk 1-6 IR L7 MiEFH o e b 1ge B8 LW
IgM IREZHIE L7z, S HI2, B ANL U7 11 5EF] O KRG B S
TV 18 BHD NOG ~ 7 A L | BN IERLAL T & - 72 8 JEBI D KIS AR A B
i X T2 12 BHD NOG ~ 7 A D IMILiE immunoglobulin 25 % | Btk 3 # &

W6 JICHIE LT,

BEIEIFEBR 12 3517 BT cell D 51 7, ik i E75 & OV & D 58 R
1L FHIBEDT

CamusH D J5ik (Camus Metal., 2009) (CH#EU T, b b REGEMARETOT
MR D & A 7 FERRNRTE, MU B & fighT 9~ % Z & Cimmune contexture % FFAf
L7,
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b MR 48 JEFIZ DWW TRTE L FRIRRD TIE TN T 7 0 R & R
L. Sk b 01C CD3 Bt oo % FEds U CD8 FaEMIfa > CD3 Ba LI
JalZ x4 % #14 % invasive margin (IM) & center of tumor mass (CT) (2D TR
L7z, ZORERNBIERZ 4 B LT (Figured-2) . i BEIZIEESHENL 2 47
il 2w G 22 G R 23 & B B, iv BRI 253 2 S0 BB A AR+ 43 72 i
BN BET N D O 2 HOMICIESIT b6l E L,
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RES

BEH SR DR FHI 7 E/E - H R 7 — 2 & B k7 & DR

BAE L7zt MRS 48 Bl 5 B, 35 5] (73%) THELERRAIIZ
BAARED A - BEFHAH SH iz (Table 4-1), FAEIFIE S OO FHAR T AOBEMERE &
BAERKAL & OBLETIX, Grade 3 JEGI TRAERSLHEIOEIG A 9/10 B (90%) &=
KT o7, Grade 2 SER TIL 25/36 51 (69%) . Grade 1 LEH T 1/2 JERF] (50%)
& Grade 3 [ZHAERTH -7z (Table 4-1), JFHAT—Ico0TH L 0 Jii
ST LTZ AT — VU TBAERAL N m 3R Th DM H - 72 (Table 4-1), 728,
[F] — B O KRIGHEMRE 2 5 D NOG ~ 7 A TRl L 7= 20 SEFI OBAERKALIR DL
([ZOVNTHERR L7228, 20 SEF] 5 19 SEG TRABRZ DA I~ ¥ 2 DK XL 5
T —EH L T\ (Table 4-2),

NOG ~ o X Bl ik D ZE A ke I FF 124

FEREF A oD ML S LIS O BB O 2558 - BRI BT 2 N2 &
& T2 T2 DI TERERE R & o B PR MRHT U 7o, BBRE AN RS L7 NOG = ¥
A BB[TABAD 5B 30FATY U /KRN RO HiLle, 205 H 26 BHTITY
ANERDSEVE IS ONBMEIZER O BV, TSR ORI TR ITE8 D b itle -
Too FEV O 4 FEHTIIARE LIRS BE L CU VU oRERNIZE L, o
SR CAME - BEAE L RRME(L 2N ER® B e (Figure 4-3a, b) .

WA, B FERANT A 19/74 SEZ FRHT L 7o A5 5L, 6 JHCIIZM: - BEMa 4
DO TN REGMIROKREE T2 0 i) BN R bz, 10
SHCIIBAENLI IS 2580 97, MM EORR R B, 9B 6 B TIEMiE
BB A FHA TYU o ERIRE A GRS vz (Figure 4-3c, d), 4%V @ 3 ATl
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FARRZRMRMEAL « U > SERIREIE A DS, G S 9025 F L TV,

NOG ~ o X f17&# ¢ & } immunoglobulin
MmiFH o kb immunoglobulin J#E DORRBFHIHERRIC OV THRETLZ & 2
A7 BB 1REAT100ug/mL 8 2 51k e b 19G IRE O _FH-2% 13/16 88
TH B (Figure 4-4), IfiF 19G A IFIBAM 1-2 #H TIL< | 4-6 HIZT T E
F. HHNIE—7 Bz Tz, MIE 19G & & BN O BN A R 5720
 BRERZA & FERSLBI O M 196G IREAZ A% 3 B L6 D 2 # A LK
AV NN L7zE 25 (Figure4-5), WO S CTHIB TAEZEITIRD 5
i oiz,
MHE R IgM B 1R 1gG ML & bri U CHE /o 72 28, Sieil 72 1 2338
DHNTZE WD HTIX IgG L RIEETH -~ 7= (Figure 4-4) , FBAEIERSTREI LR SLRE
& b U C iy immunoglobulin 2 EEMEVMEANIZ H 0 . K7 I IgM B ITIK D>

7= (Figure 4-5) ,

BB IZ 15175 T cell D51 =7, JitEd & OEE

BARIFRNGREARR & NOG ~ U7 A BB O )72 & b CD3 %7213 CD8
MR G8 Hdv, NOG ~ U AT L & bI2 T U o BRb B S
% Z & D3RS S iz (Figure 4-6)

MR I LR & Figure 4-2 (275 L 7= immune contexture 73 5I25E > T
4 7 N—T\ L, BB O - HE5E & O BIEWE 2 FRNT LTz, BAEIER LI
Group i 33 KUY Group ii DA/ E S d0, Group i 1H1E & A EDBAEIERALHI T H
o7 (Table4-3), —JF. BHANFNITIETO 7 NV—T7IZ588 Hiv, Groupii DIF
EAEDHIE Groupiii 38 XN iv ORE THAED RKNL L TVh7z (Table 4-3),
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A
>

ARBETIIE bR Z A TR 23 HEH L7220 & 9 BLGC
DUWTRGET L7e, #1DIC, JFAEIE O B B & AR RST O BIFRIC DV THRT L 7=,
R B 988 0D SR FEE 13— R L S D LA 2 AL JEE & | KEIBEPN T DB D IREE B
F O R EIR R AR~ DI TR ENDHFAT —VIc k> TH S 5
(Edge SBetal., 2010), AFEDOMFTIiX, KREFEMILOMEEIMELS | RIE - 5
B A TV DIEFI TR AL LT WEMICH o 7o, T35 OfERITMFR
D~ 7 A% W= K PDX E7 /L O#4 (John T et al., 2011; Julien S et al.,
2012) L[EERTH D | BRFIER O BN NOG ~ 7 A1 B RALIZE
B L2 RSl L, [A—20bE - W2 7 — P O RGEFI T H B
FEDRRSIRILIN R I2 D5 R0 ¥ . BRI O B B LIS & AL D AL
B2 HRNFET H LB X b, MOEREZRED 7= DI O M 72
PR AT 2T o 72 & 2 A U LSRR M 2 08 5 TSI D Z5 M - 8E4E.,
& D WG O 5E 7 E G ARMEL S BIEE S A, IEEHIIL O PERRIZ 1TSS
KRR D U L SERD B G LT D AIEBE DS RIR S 47,

EIZAEAR R T T, MR & S0 SRR K > THEMUINR B 3 AL
S, B OERE - HHEIZ D > T D LB 2 53T 5 (Hanahan Detal., 2011;
Schreiber RD et al., 2011; Mittal D et al., 2014), % 7=, BRI ATICILIEE RZ 0]
BRBE D BB & LT TIL 28F4E 9 % (Fridman WH et al., 2012; Fridman
WHetal.,2013), TIL & U CHEBMBRITICAAET 2 B, EAET DI
KRR & 3T OFEREFE | IS HUR O A7 = Al FAA TR R A A A5
D VI PURR IR EE R CoPEBERZ R TEEZ LR TVWD

(NelsonBHetal.,2010), b k@it 2B L7-E AR e~ 7 AZBWTHE
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NSk B MIAAFELE L, MHIZiX TIL-B fifadsko e b I1gG s b

(Simpson-Abelson MR et al., 2008), & 512, w7 AfMF Dt b 19gG (ZIXMEEH
R BOST 2 PR3 & Eav, MR HUARTER DS S I SR ARG 1T L 2 &
D733 % (Imahayashi S et al., 2000; Yasuda M et al., 2002; Yasuda M et al., 2006,
Williams SS et al., 1996; Mizukami M et al., 2006) , TIL-B fflifa 23 A= 9~ 5 Hrik ok
RRITIHMEIC SN TW 2RV, JUEZIIER LTS b0 EEZ6ATND

(Imahayashi S et al., 2000; Yasuda M et al., 2002; Yasuda M et al., 2006, Williams SS
et al., 1996; Mizukami M et al., 2006) ,

ZZT, At PRI AZBI L7 NOG ¥ U RIZBWNT TIL #EE
immunoglobulin O Ifi FEEE & BN & OBIEEZ G L=, TOREER, & F K
JEBAE NOG ~ 7 A2 W TH TIL 234 L7zt F immunoglobulin 23R8 S U
Tzo BAERSLGITIX, AREEITRW S OO, RPN E~Tl e b I1gG IR
BLOIGM BT L AEWMEE2ZE 0 bz, iE-> T, b b RIBEBHE NOG
~ 7 AZEBWTC TIL FEA immunoglobulin 3@ DA% « $5E % FLE 5 & i3
Wr cE2holz, ERE~T A |ICE MlEHMBEEZBHE L-E4A, Lf
immunoglobulin JEEE2SN EE SR METE L2 & WD B DS 2 SOWFE s v
— 7B ENT WD A, RO i DR & OBIRIZ OV IR RS — %
L CTWeuy (Williams SS et al., 1996; Mizukami M et al., 2006) , & K JEESHAE %
L7~ 7 2 ZBIF 50 e - immunoglobulin #2EE & JEE DA « B95H & D
EPEIZOWTIEA R KV EEMAR BRI N NE L & 2 b v,

JEIGHAAR RIS 2 T AfE & ARG LG & OBEIZ OV T I E TH
X, Lo L7e23 b Galon Hid e b RIGREMLRE O RME 5Eom & B LT T
MR BE 23 i < o BRI 2 PEBR 3 2 EBREIC & D AERI DO TR ITBAF TH YV |
RIEBRBEOMATIC LY PR 2 PR TE 52 & 28 L7 (Galon J et al., 2006;
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Fridman WHetal., 2012), & 5{Z, Camus b, b FRFEIZBONTREL T
% T M o> immune contexture & fEE O HERE - ¥E5H - 588 & OBIRZ B NI L
7= (Camus M et al., 2009; Fridman WH et al., 2012; Fridman WH et al., 2013) ,

Z 2T, BAERIESGARIC B 1 2 iU N NREE DS NOG ~ 7 A~ DBHE

RIS DS - SRS E T D TREME 2 S A FUEEMRISRIE TS T Mlieo
A7, JRAE. MR L BT & DRI A RN LTz, £ DR R, BAEIERLY
TIE, BHER SRR Groupi & L <ILii IS, EOHER - BEHZ 1)
Hil 3 D EBREICH - 7=, — . BHESIHIE Group il £721Xiv THDH Z &n
% < | SRS DI O - ¥EIE 2 JIH] L THRnWZ LAVRENTL, ThbdD
FER S TIL-T MARIZBEES % immune contexture 7 & B R FUIEHIHG O f0/%
WUNRBEDS ARSI ST 2 Z L DBH L h e o Tz,

KREOFERNS, BN O Y o _ERE2HIHT 5 2 & TR Z 1
ESELZENHREEEZ DN, BRI, Vo RNk Y —T 1 TR 8T
Lo THERR U BB O 242 NOG~ 7 ATBMT 52 L bl Ex b b,
F72. NOG vV RZBE I NT= Y Bk ZHlHT 5 HikE LT, FIRIERT o
A F#Al, calcineurin [REHI, 7 v 7 4+ X7 7 I Rip EOREMHEIHERGIZL D
U U RERBERE OIS, H D VNE Y L oREREKREPURICR T 2RO EIZ L D Y

VNERDBRER ENE 2 5% (Alpdogan O et al., 2012; Lee RAet al., 2012),
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2K

NOG ~ 7 ZIZF1F % PDX 7 /WML R A L B L. B
FE L7 WBLBIZ DWW T b b RIBEZ W TR AT o 72, BRSSO M
DI EVEB TR A BSL T DI & o 7203 [Rl— O EEMEEE T b B AL A &
RSB GRD DT, S BIZ, BREEGMHBA O v MU o R g o 4
BHOFEICEIE-$ 5 ATRetE 2 i) < R S ALTc, £, S L bICBE IS
e U LSk L L CBE~ 7 ADIH e b immunoglobulin 2 & B A
FRNEDBMREFENT L7= & Z A, 19G, IgM IR EE DS @ ME BN R 23 i Eh 3 2 8
FIZd 0 | BAERLE R & I3 S 41722 o 7=, IRIZ, immune contexture O 52%%
T 5 72 IR RS AR 31 D T MR ORI 2 TR~ TR L SO
W - BEOE A I 2 SRR BREE S B 2 N IARIE R LB, 2 5 Tl EE LAk
MBITH DEIG R ENo T T LRSI, LEX Y v M RGO T
X, OB X OB RIS R O immune contexture & 4235 O 4 i L [
BT DZEVHLNERST, 65T, B MR PDX E7/LICHEWNTIL, B
FEERES L & BICBE SN O U U REREZFIET 5 2 L1 & BRI
owREMES R ST,
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Table 4-1. Relationship of the aggressiveness of the original patient tumor and

engraftability

Tumor grade
G1 (well) G2 (moderate) G3 (poor) Total
Successful 1" 25 9 35
Unsuccessful 1 11 1 13

Number of original donor cases.
Successful, successful engraftment; Unsuccessful, unsuccessful engraftment.

Comparison of disease stage of the donor with engraftability

Disease stage (TMN classification)

| ] 1] AV Total
Successful o 7 19 9 35
Unsuccessful 3 3 5 2 13

Number of original donor cases.
Successful, successful engraftment; Unsuccessful, successful engraftment.
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Table 4-2. The fate of donor-matched tissues engrafted into NOG mice

No. of mice
Fate Patient ID  Positive Negative
All successful dl 3 0
d2 2 0
d4 2 0
d5 2 0
dé 2 0
d7 2 0
ds 2 0
d9 2 0
di1 2 0
di2 2 0
d13 4 0
di4 4 0
d16 2 0
d17 3 0
Both outcomes d3 1 1
All unsuccessful d10 0 2
d15 0 2
d18 0 2
d19 0 2
d20 0 2

The numbers in the table show the number of mice.
Positive, positive engraftment; Negative, negative engraft
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Table 4-3. Comparison of the outcome of engraftment with the immune contexture of
original donor tissues

Outcome of engraftment

Immune contexture Successful Unsuccessful
Group i 1 3
Group i 6 1
Group iii 4 0
Group iv 1 0

“Number of oricinal donor cases.
Successful, successful engraftment; Unsuccessful, unsuccessful engraftment.
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Successful engraftment
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Figure 4-3. Representative images of engrafted tumor cells and lymphocytes, and
host tissue reaction (fibrosis) in the engrafted tissues. Two images from the same
slide of a successful-engraftment tissue (h13c) with an area of viable tumor growth
and scattered infiltration of lymphocytes in the stroma (a), and an area with
infiltration of lymphocytes, degeneration and necrosis of tumor cells (arrows), and
fibrosis (b) are shown. Images from tissues of unsuccessful-engraftment cases with
no tumor cells with (c) or without (d) lymphocyte infiltration are also shown (c,
h10b, d, h20b). The inserts show a high magnification of the infiltrating

lymphocytes, and plasma cells (b, ¢). H&E stain. Bar = 40 um (Inserts, Bar=10
pum).
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IgG pg/ml IgM pg/ml

6,000 | O Successful 160 | O Successful
5,000 [] unsuccesstul 140 [] Unsuccessful
120
4,000
100
3,000 80
2,000 60
40
1,000
O < = = _ =
1 2 3 4 5 6 0 1 2 3 4 5 6
Weeks after transplant Weeks after transplant

Figure 4-4. Time course observation of human immunoglobulin concentration in the
NOG mouse sera. Each line represents 1 mouse.
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19G IgM
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Figure 4-5. Immunoglobulin concentration in NOG mouse serum. Three and 6 weeks after
engraftment of human tumor tissues. Wilcoxon rank sum test. Each column represents one

patient, and each symbol one mouse.
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Original donor tissue (d13)
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Figure 4-6. Existence of human T cells (CD3 or CD8-positive cells) in an
original tumor tissue (d13, upper row) and an engrafted tissue (h13c, bottom
row). CD3- or CD8-positve lymphocytes were observed not only in original
tumor tissues but also in engrafted tissues. Labeled streptavidin-biotin method,
bar=55 pm.
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