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PART I
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At Fhold mdE ARsr] f8lA KRAS wild type AIEF<Q BxPC3_lucs}
KRAS G12D type€! AsPCl_luc A*25FE CD34+ hematopoietic stem cell (HSCs) 7]
g QIZEsE vk 0] H o] o] Askglth oA & FF A7) B fAE 5] flalA
o] 21t Y MEF T5F luciferase”} transfection® AEFE Aol ALt
In Vivo Imaging System (IVIS)¥} Positron emission tomography—Magnetic
resonance (PET-MR)E ©o]&3to] F49 AAH SAE Fdd + Ade. 182
flow cytometryE AR&3to] dola} Fof of A&E ANHAAEE] ExE &Qlskal
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(ECM) composition®] 184S &<2137] ¢34 MT (Masson’ s Trichrome) staining
< x133to] ECM intensity w41 13stlct. 7 A3 AA ECM F+to] AsPCl_luc
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BxPC3_luc group®l Hl&] Folu|stA w2 A& &g 4 Q) ol AR, WY
MEZ} FkZxA Yo &= wf ECM intensity ] &S W= 718 3ldk 4= Q)

=

QI7F3} Ao FEst FUFH O R MEFE} Utwol|EE F5TIe] ZHz o] 71HH|
© 545 flow cytometryE &3 A& o
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b A E
£ 7HA = vhea BdEo] o]l Hgl=dl, o] o] vl IxbE} whe- Felojr
QAZEe}; oA RElL o] Alah= QIZF WA F/RY o2 WHe] weba of el 7hA|
e 28] 2 Y¥ A FH=d], 217E] peripheral blood mononuclear cell (PBMCs) & ©]2]
ato] Azt Hu—PBL E9, WARD ZALR vk Ao] 24 762 "olmdl § Qi
hematopoietic stem cells (HSCs) & ©]2]3te] Azt Hu—SRC 2 H, vlx7bA 2 WAL

A ZAF § HSCsE olAstaL, AzF ®jobe] &9 4, b 245 v A% vy

d

of o]43ste] AZE Hu—BLT Ed Fo] it [9-12].
oo o] AFE3F vk~ B dle human hematopoietic stem cells (HSCs) & o] &}

o] A|zE CD34+ HSCs NSG vF9-2 Rdo|t}, o] npg-A Bdle HSCsE o]43e] A



Methods and Materials

1. Luminescence ©d # &AL HMEF I3

AsPC1 ¢} BxPC3 # &< Al x5+ 22 KCLB (Seoul, Korea) 8 ATCC (Manassas,

VA, USA) oA Fd3t93, F AlEF 25 RPMI-1640° 10% fetal bovine serum
(FBS) 2} 1% antibiotic/antimycotic solution< F7}st v x| & AFg3to] AXF AdE
833l

FA0]2d EElo A luminescence TS F3 FUAALS &) 9 AsPCl9}

il

D R
SE3rete

BxPC3 A|3xF°] luciferase®} puromycin® AT 7HA= FAd#+
plasmid DNAE E¢sF% a1, o]F A& X8yt o wjx]o] 1 xg/mL puromycing 3
7hsto] A7 =dE AlET desks S ARG AP 299 AxEew A
gst= Bgo]l ¥4, luciferase’t EYE AlEZE0] 5AS A &1 kA o= A
7F AEar A=A Fdshy] fEA, w4014 EdS Al#er] el luminescence

S st} Luciferase’F EUH F AlEFE 96 well plate©l] seedingsdte] 1

t}&do]|  D-lucifering  AHg3 ZF,  VICTOR3™(PerkinElmer) S  AFE-3}o]

luminescence &¥d S &215}3it}

2. A3t vk AE o] 8T AL TLoHED AF

Q17+3} w9~ Jackson Laboratory (Farmington, CT, USA) 8} Jabio (Suwon,
Korea) oA F¢atgd+=d, Z+zZr NSG™ (NOD.Cg—Prkde™® TI12rg™") e} NOD-
PrkdcemiBack T|gpgemiBaek mice £S5 7IRFo g A2t} 3]ALoA FHE EREF |

WET QS Al 3-4FF 93 vkl WA 24 St 259 715 S A

rr

SHAI A 2, 1 ©]% intravenous (I.V) WO & human CD34+ hematopoietic stem



cells (HSCs)E 1x1075 cells/mouse® w20 F9]3F . HSCs ©]2] 10FA)
Flow Cytometry (FFAIXZ #4)& A8ste] vk~ d U hCD45(+) AES] H]&9]

25% o14Ql PHAES AHste] 3

o]

Sttt Y FholAEE A A FE Al
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o Ay rwE
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Asan Medical Center (Permit no. 2021—12-292) ¢
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22 wAe ARSI faA 215 AzE vk Aol A%

oF MESF AsPCl_luc®t BxPC3_lucE 3t vlg]d 2x1076 cells/50 12 o] 2515 o).

Luciferase’} =% #4<¢F A EF= Matrigel® (Corning, NY, USA) @ 1:12 Z3}3)

A A7E}E whe-2o] FAgdel o] A E %A, isofluranes ARE-ste] Al whE F %l

ey =

3. In vivo imaging system (IVIS) 2} positron emission tomography (PET) /magnetic

resonance (MR) & o] &3t FIYAFA &<

AL ALF ol 355, Bh ol 4F FYAEY YFS 3

e A VIS

off

PET/MR #4995 A&sh VIS #92 = 13 283t 1, #9 2 D-luciferin

(Abcam, Cambridge, MA, USA)$ 150mg/kgd] €07 wnl$A9] Intraperitonea

1(I.P) & ¢ 3}o] 1VIS spectrum imaging system (Perkin Elmer, Norwalk, CT, USA)

© # bioluminescence W3S =73} }

- -

of\

F el

nanoScan PET/MRI system (1T, Mediso, Buda pest Hungary) =

Abgate] Z9¥ PET/MR olv]4& M E SHE vh$-AE 100% 020 &34

1.5% isoflurane . & w}#3}$ 11, flurodioxyglucose (FDG, 9.6+ 1.1 MBq in 0.2 mL)
£ tail veins &3 FYIA T
FDG uptake &2F T1—weighted gradient—echo (GRE) 3D sequence (TR = 25 ms,

TEeff = 3.4, FOV = 64 mm, matrix = 220 x 220) & A}&3sto] A MRYMNS & H 3}
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B
7Hdste] AL FAY £ AER 91, TEFFES &M dERA HE=E ALES
Atk PET ©|mA& Tera—Tomo 3D (Mediso) & AME3ste] RG89 al, InterView
Fusion (Mediso) & AH&3to] BASH olw| A& F¢3 23T =4 HolAx F3s & F
F9o] 3D ¥ (VOIs, 2—mm diameter spheres) S =743} t}.
ZF VOI 89 %= uptake 9 H#(SUVmean) thg 3215 AFEste] AALE A
t}. SUVmean = (tumor radioactivity in the tumor volume of interest with the unit of

Bqg/cc x body weight (g)) divided by injected radioactivity.

4. FHEXEA (Flow cytometry)

PBMCsZE AZ93sl7] galA RBC lysis buffer® i AMZo] do] 5EEQL 220 A

ofN

HH3A1Z1 % stainings AW, FYFEAS GAAEZE FHer] SEA 22 E
1-2mm=zE A A& F collagenase /dispases YW1l 37CeollAl 1A 7HE<E HE&- A F T
71 % collagenase/dispase®] #3l&8& HF7] flalA FBS7F ot MiAE ¥ %
YT (450xg) & S5E-F< Myl 1 o]F DNase+TrypLEE € i 37TCA 10
B WA & ok FASkA FBS7F S0t viAIE o] FIE AIX = dAE
2] (450xg) & H¥F<t Xyttt Cell pellet> 70 #m cell straineroA Az FaL
Phosphate—buffered saline (PBS)E AF&3to] debrisE A A3

o] FAEEA S 9%t A dNES 13U Dead cell 942 91814 Fixable
Viability Dye eFluor® 506 (eBioscience, San Diego, CA, USA) & A}&3Fo] 4T A

3085t HEEAI A Y. Z18]31 FcR blocking reagents (Miltenyi Biotec, Auburn, CA,
5



USA) ¢} surface marker® A&3H7] 913 primary FAE A4 s3lt.

FAZE ] AFEH dAl: anti— human CD45—PerCP /Cy5.5 (clone: 2DI,
Biolegend), anti—human CD3—Alexa647 (HIT3a, Biolegend), anti—human CD19—
FITC (4G7, Biolegend), anti—human CD56—PE (5.1H11, Biolegend), anti—
human/mouse CD11b—PE/Cy7 (M1/70, Biolegend), anti—mouse CD45 (30— F11,
Biolegend), anti—human EpCAM—-APC/Cy7 (9C4, Biolegend), anti—human CD44—
BV421 (clone:BJ18, Biolegend), and anti—human PD—L1—PE (29E2A3, Biolegend),
anti—human a—SMA—-APC (IC1420, R&D), anti—human vimentin—APC (IC2105,
R&D), anti—human pan—CK—FITC (CAM5.2, BD), 1831 anti—Ki—67—eFluor® 450
(SolA15, invitrogen).

Intracellular staininge 3}7] 984  surface markerE SM3 F  FoxP3
/Transcription Factor Staining Buffer Set (eBioscienceTM)E& AFE-3}o] fixation¥}
permeabilizedE R 33sF T dHolEE= BD FACSCanto™ II flow cytometer (BD
Biosciences) & AFg-3to] 1S, EH S dolE = FlowJo software (Tree Star,

btk

Ol

Ashland, OR, USA) & 42 %13y

5. $9% %37 hematoxylin and eosin (H&E) ¥ 31 immunohistochemistry (IHC)

A48 245 YElM, TF 242 4% paraformaldehyde (PFA)el LA AL,

o

g 25E AAse 10pm 2oz 2o vs A4S gaebasista dnbAl
Azpe] el H&ESF Masson's trichrome (MT) M-S @8 &t9ict, wdlk a2 xAe] A
ol wa} BenchMark XT automated immunostaining device (Ventana Medical
Systems, Tucson, AZ, USA)°lA OptiView DAB IHC Detection KitE A}&3ste] ¥ =

W 3%, dehve] YA AAg wWel A,



[HCel AFg-8t &4 anti—CD45 (1:1600, mouse monoclonal, clone 2B11 +PD7/26,
Catalog No. M0701, Dako), anti—CD3 (1:100, rabbit polyclonal, clone POLY, Catalog
No. A0452, Dako), anti—CD19 (1:100, mouse monoclonal, clone MRQ—36, Catalog
No. 119M—16, Cell Marque), 18] 31 anti—CD56 (1:250, rabbit monoclonal, clone

MRQ—42, Catalog No. 156R—-96, Cell Marque).
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ZAS A FAEEAA ] A R ddA xR sy, 10% FBSSE 1%
S A /A 85 (Gibco, Grand Island, NY, USA)o] H7FE RPMI1640 HiA]
(Welgene, Daegu, Korea)E AF&3sto] wieFslalar, 0.25% Trypsin—EDTA (Gibco,
Grand Island, NY, USA) & A&3to] AdiE 2133t

Q7bmol = QIZbstuhe- Al HF FdxA ol s H GUAE 2.5 X1074 Al
Y52 Cultrex® Reduced Growth Factor BME (R&D Systems)ol 41914 low
attached Cellstar® 48—well plates (Greiner Bio—one, Monroe, NC, USA) ol welld
20 #1% seeding 3t I TS 271x0]EE seedingdt ZHOEE AR FHAHNA

37T <QA5tHlolEl oA 3045 BME

lf

=

)

T, 7tweol= weF HiAE 2 welloll A
7}ttt @ 7bwolE AUE A 2 welld HIAE A A =, BMEZ 1% bovine
serum albumin (BSA) 2= IHE tubedl &zt AAEE § A45dqs AAstL 27t
=0]E pelletS clod PBSE washd}1l, 4 CeflA] 3EZ¢r AAEE S st 5 A=l
S Al A ASFAL Cultrex® Organoid Harvesting Solution (R&D Systems) & ¥ 1l ice

o] 30E%< kS AIZIT}E 1 & Jolgl= BMEE A A3%7] 2814 PBSE wash® dl&

=8 E MEE FF APA] ARESE WY A seeding 3t AlE R3S AL,
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Q7o =o A luminescence WAS FQlsHr] A 7to]l=e] D-
lucifering A3t & VICTOR3™ instrument (Perkin Elmer, Waltham, MA, USA) &

Agatol 533l

7. AZY B2 FEZAI ALY FHAY TS ZF A DUAME RNA AlF

4 EN A

gt A FEEA (N=2) 3 A3} vk 29] g FUHXAN=2) oA FAAE
= FEste] ddAE RNA AlEA 245 A5kl Cellranger (7.0.1 W) S AFE
3}o] alignment, filtering, barcode counting, 28] 1 UMI counting 53 &< HolEHE
g, SR HolE = seurat W 714 (5.0.3 HA)E o] &sto] A& 33T

WA 2z} JFHEE gR% folHES §% § quality control HHAEE R 8iste] &
MEZ} ol YAY, &) = AIEES nCount #% nFeature %t 18]31 percen.mt
s A& o] BEA o)A AQAZ T I ¥ principal component analysis (PCA)Z A}

g3ato] Aarstazl dlole o AeS FAAIZ L, harmonyE %133k integration®d H

o] &5& UMAPo] vehfo] ZF cluster® 2 cell annotations 233} T},

8. IFYL Q73} vule-A Tl anti-PD-1 A Fo

kA AZbst A QZEs)t wpe-A BElOA anti-PD-1 A& FARS w, FFT&
a9E Fest7] sl anti—-PD—1 A (Bio x cell, Cat#BE0188)E F 53], & 143
intraperitoneal (I.LP) 2 FoI8}3ith. 13]2+= bmg/kgd] €O =2 T8 YA 13

5= 10mg/kg® Fol sttt



Results

PART I

—
rO

k3t vk ARESY HAL T4014 B AR

typeQl BxPC3 M3EZF9 KRAS G12D H®HolE 7IA]i= AsPCl AXZFE AZEs) vf¢A~
o Aol olste] B AFAHFig 1A). Bhold W SHY, FF 917

U 3715 gz &Rlsty] o5 7] "ol FY AMETF luciferased =3 AlXE

T5 AREste] BAEFA1 94 WR (AVIS, PET-MR)& ARg3ste], T4 S48 % 4

3, THAELE AA g2 bk Azs}; vhgAet HwES S o, HAAY Fhold nd
o 4] region of interest (ROI) #kol =7 YEMS 2™ (Fig 1B, C), PET-MR Z ¥ %3
standardized uptake values(SUV) mean #©°] #H|&4 F40]2] ndo] FHao|r =74

Jeht A #g 5 9 Fig 1D).

g8a FEHE T o] AL FIEA 5SS dtYgst=A Elst] fEA, F
& ZZA A Hematoxylin and Eosin (H&E) 923 Masson’s Trichrome (MT) & 2<

8 AT FSTAELS Al (Fig. 1E).
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2. AFG T&olH EEQ AZE vheAoA QI AAARY] £X <l

=

7 TEG QS vh2 S AP Fhold mdo] At AAAER AT

A Belats] QA vkl o ARstel A WAAE TEsdPs APt

NSG vh$29h QIZHel vh9-2E Abgste]l Mg AP Faold muol Folo|x

Jdo
Y
kel
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1%
o
of
:0.1:‘
R
=
<
iy,
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N 7k3) mp9-A9] Mo A EE human CD45 (hCD45) (+)
A7} A5 A2 F9E 4= AT (Fig 2A, B).
ek ol Ask FUA HAY MESF 5 1Ho oz WAME v &9 2ol H|wElY]

QalA BxPC3_luc 13 AsPCl_luc 1E2 hCD45(+) A*° H|E&L vy

o

uf,
A A o7 AsPCl_luc 1EoA hCD45(+) AMEZF Q713 vpg-Ao o] who] ZxA

1 &S #2135t tH(Fig 2A, B).

Ol

783, hCD45(+) MEEQ &9 WAz BxE 2Qld7] YaljA o] "AAAE

] m}A(CD3, CD19, CD56, CD11b) =& &S wl, BxPC3_luc 153 AsPCl_luc

OF BT QI8 vk @) el Azt MeAEst epelA REST UeE BT

T AN, 53] AsPCl_luc 179 dHA CD3(+) TAHES #3x7} BxPC3_luc 1

A7EE} pR9-~o] ol Yo EAS QIF WA U Yl EASEA &
A7) HABNA, Az w0 FSFAS FRIMY FAEZEAS APsitt 1 4
I A FAREA AsPCl_luc  Z&°lA F&¥ hCD45(+)  AlE9]  HIE9]
BxPC3_luc Z&e°l Hl3] 2 e A& + A1 (Fig 3A, B) FF3F hCD45(+) Al

FolA % CD3(+) TAHZESE CD11b(+) Myeloid A3E7F AsPCl_luc 179 T34

B

of frelvstAl wel A8t (Fig 3C).

ok, Q7 AYAETE FFEA e Audor AA H& Hods BxPC3_luc 1

H

w5 F& A NA, Ep—CAM+) T AEY vjEo] FonlaAl 71 Hol3le A=
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b 4 %ltk(Fig 3B).
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AsPCl_luc &4 %2 ZAE AT & Q. FrH8os wWYgxAsgs
(Immunohistochemistry) @& F3l FAEEA Ayl vje AeFS Hol=A &
A&ttt W xA st daS PP AAAMEZ vAELS LCA(hCD45), CD3, CD19,
183 CD56°]a, 71 5 LCA(hCD45) (+) F27 CD56(+) 3ol AsPCl_luc 1%

AN fFrefvlshAl B FEe AAEL vk AE 1 5 i (Fig 4A, B).

SAEEA Ayl A zAsE AMS B AsPCl_luc ZEo)A Q17 A A L9
Hlgo] ¥ ZS Qs =d], olelst Aol HAL T A o A=

extracellular matrix (ECM)2}F Aol Q=] Felstr] &4  Masson’s

trichrome (MT) 92 X33}t
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M
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A3} w2 e #3eE s Ao BREe] A 24e Fal, AEF (FigbA) st ©
7heolEE FEEe] T4 548 EAEAH. AsPCl_luc 159 FEERA A
%3 @7bwol=+= spheroid H O F2E 7M1 NI (Fig 5B), H&E A4E& &3l
A FEAER o] FoAXl HAY 2Tlwol=9s gIskt(Fig 5C). FEdE QIZFs}; whg-
o) o] AFA AEFE] luciferase’t 7F¥ 7bxolEo %= FUsHAl luminescence
HaEs 40 4 ATk (Fig 5D).

T3 M XF (Xenograft derived Cell, XC)¢ <2 7}wo]=(Xenograft derived
Organoid, X0) ¢ SA= #4871 AsiA FAIEEAS Wt FgAEe}) AHd of
] il wlA & (Pan—CK, Ep—CAM, CD44, Vimentin, a—SMA, Ki—67, Z18]31 PD-

L1)S #elsgnt. dax oz XCo XOoA ##E w7 E0] parental celldt -FAFSHA

s 2S g = 9y, 1 FollA PD-L1 32 parental celle] Bl&] b
S Hol= Zle g8tk (Fig 6A, B, O).
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LA 27k ARE AR BaolA mdo] Qzke] Fok A fAFEE T A B

ARe FAMow AWHT 58 BxPC3 AEFE UE AE¢ AEFsnd

Programmed Death Ligand 1(PD-L1)¢ &o] w2 Zoz A4z Ql7]o [14]

fol
i
i
Y,
01}1
ol
oy
rlr
é
1%
e
ro
[an
e
il
)

anti—Programmed cell Death protein 1 (PD—1) ¢]
ekl

BxPC3_luc FYAHEE oA e 5 5UA IVISE &It F42 I #5299
22 #letgla, Aol anti—-PD-1 FAS F 53] B o7 989t} anti—-PD-
1 &A 142 F9 olF FdxAs grste] FAE SAs=, anti-PD—-1 &4 F
of ol A IVIS total flux #3 F& 22 FAZF 25 @1 AT FAH SR Fov|st

2 oSk (Fig 2B, O).

3. anti-PD-1 ¥4 X2l F AFY Faol ANFvHe~ Bl WAAE HA

o] E¥ W3} gl

anti—PD—1 A Fol {5 mz} Q13 HAA

kel
e
e
1o
E
b
i
1k
r o
_OL
N
0
)

13] <te} AEES A3ysto] b}t vk PBMCsollA A4S &k lvh(Fig
3A). #4943} anti-PD—1 @A T3 control ZwolA AA Hu_CD45(+) Al
T A&, Ms_CD45(+) Alxe= Frleke A¥FS BT F I35 EFHu_CD45(+) Al
¥ FAME CDI9(+) B AXE #ZAasts AE¢S B (Fig 3E), CD3(+) T AE¢}
CD56(+) NK A%, 78]a. CD11b(+) Myeloid A%+ F7lsle 4EFS B (Fig
3D, F, G). 53] anti-PD—-1 &A Fofdelr= Fo A7t g wpebA

CD11b(+) Myeloid A3Z2] B]&©°] control Z&¥ Blwste] Fov]|stA =713t AS
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e = el (Fig 3G).

anti-PD—1 @A 143 Fof ofF vk 542 Agste] Fol vpm A% Ao
o} FFrAL sy

o, A Bl

Hes FrhHow #dglth. anti-PD-1 A

CD11b(+) A7} control ZIEeof vl&l F-2w])dtA wo]

3, CD3(+) T AlxEZE A FoiTeoA AA FxEH Q)
4A, B).
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A hCD45+ gated cells
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PD—1 A Azl Aol wE WY X W3l 1g2; (B) hCD45(+), (O

=]
FL

Ms_CD45(+) AM3Ee] X5 2Rl Hu_CD45 (+) Ao A] QIzF WA 8h9] vt

_{

Fe

gol; (D) CD3(+) T M¥; (E) CD19(+) B A¥; (F) CD56(+) NK A¥; (Q)

CD11b(+) Myeloid A3; (x: p—value < 0.05)
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4, anti—-PD—1 antibodyE A &gt FFYE Txold QAtsmleA RdA T cell
subsets W3} @ A3} 9l
anti—PD—1 &A Fof & T 322 319 A (AEZEA T AE, =2 T AXE) A

PD-19] &S FAetr] flaiA #&d T Al #=#(CD3, CD8, FoxP3) &5 AH&-3o]

KAV}

AL Faol mdo] gyl Fokxza  H{d T MEE AXS5AH T AX

(hCD3(+)CD8(+)) 92} %= T AM¥(hCD3(+)CD8(—)) = F&3te] PD—-19 &d H=

m]m

stelak th(Fig 5A, B). A3 8072 anti—PD—1 A Fol9 dNx} Fokxz
A5 E hCD3(+)CD8(+) T AEA PD—1 @alo] S-ou|dtA 714 Hojgs= #AS 3

<l

ok

T AN (Fig 5A).
anti-PD—1 @AE FoAge] wE T AE shydte] Fx9 Wstel 243t s

Fs7] G, F 13 b9t ABE B Fud PBMCsE Algalo] A%

ME

X
mlo
N

A5kt T AE o dte] Ry NEEA T AEs ¢ T A% 28w 24 T
A3 (hCD3 (+)FoxP3 (+)) oA Holstdi, T AL A sholsly] o njA =z
CD44 9] Hd& &Rlstlnh

7 A% anti-PD-1 A FoJolA hCD3(+)FoxP3(+) AHFEe] HEE7} okEEo]

ofk
o

3 control 120 HlE]l =7} Fo] Zis= A

ol

A% 5 A, F v

d}3] tEE) 17%,‘% 7}4\

o

3}o
>

-

m%

T AT (Fig 6C).
SHA Aol A control ZLFe Do FFx22 ol EAsk: hCD3(+) T Al£9] &
E7F anti-PD—1 @A Fojitel] nlaf =43A=d (Fig 4A, B), ol wq#g 3l oA

2288 = T AHE ZFoAE hCD3(+)FoxP3(+) %2 TAXxe Bx7F =713k Ao

71 9] anti—PD—1 A Fo] oA MEEA T AMFEY =2 T AM*E7F control 15H

BomBe W, BE FAL BAE AL Bl sk 59 T AX WY
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T ATk (Fig 6A, B).
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PART I

Pancreatic cancer almost has genetic mutations, so various oncological
characteristics appear, which is important in developing immunotherapy drugs. To
evaluate the efficacy of candidate immunotherapy drugs, they must be able to reflect
not only the human immune response but also the diverse tumor microenvironment
of patients. I constructed an orthotopic model of pancreatic cancer using humanized
mice and confirmed they can reflect the various oncological characteristics of
patients.

I transplanted luciferase—transfected BxPC3_luc, a KRAS wild—type cell line, and
luciferase—transfected AsPC1_luc, a KRAS G12D type cell line, into the pancreas of
a humanized mouse—based on CD34+ hematopoietic stem cells (HSCs). The
formation and location of the tumor were confirmed using the In Vivo Imaging System
(IVIS) and Positron emission tomography magnetic resonance (PET_MR).

When the distribution of human immune cells infiltrated the blood and tumor was
confirmed using Flow cytometry, not only hCD45(+) cells in the blood of the
AsPCI1_luc group, but the proportion of infiltrating the tumor tissue was also higher.
Among the human immune cells infiltrated tumor tissue in the AsPCI1_luc group,
hCD45(+)CD3(+) T cells and hCD45(+)CD11b(+) Myeloid cells significantly
increased compared with the BxPC3_luc group.

As a result, I observed that the AsPC1 luc group has a low overall ECM area,

especially the ECM_dense part was also significantly lower than the BxPC3_luc group.
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These results show the impact of ECM intensity when immune cells infiltrate to
tumor tissue.

I constructed the cell lines and organoids from the tumor tissue of humanized mice
and analyzed the characteristics of established cell lines and organoids through flow
cytometry. Tumor—specific markers expressed similarly to parental cell lines in the
established cell line and organoid, and the characteristics were maintained as the
passage progressed.

However, in cell lines and organoids constructed from tumor tissues of humanized
mice, the expression value of Programmed death—ligand 1 (PD—L1) was confirmed

to be reduced compared to parental cell lines.
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PART II

Previously, I confirmed that orthotopic humanized mice can reflect the
characteristics of the tumpr microenvironment (TME) of pancreatic cancer patients,
and conducted additional experiments to verify that this model can be used as a
preclinical model to evaluate the effects of candidate immunotherapy drugs.

I analyzed single—cell RNA sequencing to confirm the TME similarities between
pancreatic cancer patients and orthotopic models in humanized mice. When analyzing
the mRNA expression level in the infiltrating cells, the cluster of cells expressed the
same cell markers. It was confirmed that the single —cell distribution characteristics
of human TME and humanized mouse TME were similar.

To evaluate the efficacy of immunotherapy in humanized mice that can reflect the
human TME, anti—PD—1 antibody was injected intraperitoneally five times a week.
We measured the tumor growth once a week through IVIS imaging, and it was
confirmed that the tumor growth and tumor weight in the anti—PD—1 antibody
treatment group were slightly lower than in the control group, but there was no
significant difference.

Using Flow cytometry, I analyzed the proportion of human immune cells in
humanized mice blood and tumor tissue. In the anti—PD—1 treatment group,
hCD45(+)CD11b(+) cells are significantly higher and hCD45(+)CD3(+) cells are
significantly lower than control group.

[ also observed the PD—1 expression of hCD3(+)CD8(+) T cells decreased in the
blood and tumor tissue of the anti—PD—1 group. In the anti—PD—1 group, the
proportion and activation marker expression of hCD3 (+)FoxP3(+) T cells activation

decreased.
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These results show that the pancreatic cancer orthotopic model using humanized
mice is an appropriate model for evaluating the effectiveness of immunotherapy drug

candidates and conducting immune response analysis.
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