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Establishment of patient-derived xenograft
(PDX) and cell line of soft tissue sarcoma.

Gunya Sittithumcharee!?, Sawako Fujikawa?,
Ryusho Kariya'2, Seiji Okada!

Division of Hematopoiesis, Joint Research Center for Human Retrovirus Infection,
Kumamoto University

2Quool Co,.Ltd

Soft tissue sarcoma (STS) is a type of malignant tumors arise from the mesenchymal tissue such
as connective, adipose and vascular tissues. The characteristics of STS are highly diverse and
heterogeneous with more than 80 histological subtypes depending on the origin of the tumor,
while clinical behavior of STS also depends on the stage and mutation of each tumor from an
individual patient. Despite of the heterogeneity of STS, the standard therapy still remained as
classical chemotherapy which has serious side effects. In order to overcome the limitations in the
heterogeneous of STS tumor, we tried to established STS patient-derived xenograft (PDX). We
received patients’ STS tissues from Department of Orthopaedic Surgery, Kumamoto University
and xenograft into highly immunocompromised Balb/C Rag-2 null/Jak3 null (BRJ) mice. Since,
the patient-derived xenograft (PDX) conserve morphological structure and microenvironment
comparable to tumor from patient, the established PDX may be used for drug screening to find
the candidate of effective drugs or used as a model to develop the therapy regimen. We also
established PDX-derived STS cell lines from the STS PDX tissues and STS cell lines from
patient’s tissue. The cell lines characteristics and morphology were evaluate. STS has the limited
numbers of available cell line collection of specific STS subtypes, our STS cell lines may serve

as a model for primary screening prior the in vivo drug evaluation using PDX.

[Reference]
1. Cancer Control. Jan-Feb 2005;12(1):5-21. Doi: 10.1177/107327480501200102.
2. Pathol Int. 2017 Sep;67(9):435-446. doi: 10.1111/pin.12565. Epub 2017 Jul 31.
3. Cells. 2019 Aug 13;8(8):889. doi: 10.3390/cells8080889.
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Application of Patient-Derived Xenograft Model
for Determination of Trastuzumab (a classic anti-
HER2 monoclonal antibody) Immunotherapy
towards Cholangiocarcinoma (CCA)

Jutatip Panaampon, Ryusho Kariya, Seiji Okada

Division of Hematopoiesis,
Joint Research Center for Human Retrovirus Infection,

Kumamoto University, Kumamoto, Japan

Cholangiocarcinoma (CCA) is a cancer that forms in the bile ducts, and most of CCAs are
multifocal and cannot be completely removed by surgery and are incurable. The standard first line
therapy for advanced CCA is a combination of gemcitabine and cisplatin. However, an
immunotherapy has started to play role for the treatment in clinical trials. Trastuzumab (TRAS) is
a humanized IgG1 kappa monoclonal antibody, targets the extracellular domain of human
epidermal growth factor receptor 2 (HER2). It is FDA approved antibody for the treatment of
HER2* breast cancer. In this study, we established PDX-derived CCA cell line and CCA PDX
model, which are original from the same patient. We examined HER2 expression on CCA cells and
found that CCA cells express HER2. We evaluated TRAS efficacy by assessment of antibody
dependent cytotoxicity (ADCC) and antibody dependent cell phagocytosis (ADCP) by using
expanded NK cells/monocyte-derived macrophages from a healthy donor and mouse
macrophages. Finally, we determined the efficacy of TRAS 1n vivo. To verify TRAS efficacy, we
confirmed experiments in PDX model. TRAS induces CCA cell death by ADCC, ADCP and
demonstrated in vivo inhibitory effect. TRAS can be a promising antibody immunotherapy for the
treatment of CCA.
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Patient-derived xenograft (PDX) models are created by engraftment of patient tumor tissues
into immunocompetent mice. Since a PDX model retains the characteristics of the primary patient
tumor including gene expression profiles and drug responses, it has become the most reliable in
vivo human cancer model. Cholangiocarcinoma (CCA) is an epithelial bile duct cancer with high
mortality rate. Since there is no standard regimen for CCA treatment except for surgery, novel
strategy of treatment is urgently needed. This study aimed to develop a patient-derived xenograft
(PDX) model as well as PDX-derived cell lines of CCA from same patients for future drug
screening. Frozen CCA patient tissues were transplanted into BALB/c Rag-2-/- /Jak3-/- (BR])
mice subcutaneously. When tumor growth was observed, tissues were isolated for next
transplantation, histological study, and in vitro culture to establish CCA cell lines. Currently, we
succeeded to establish several PDX and PDX derived cell lines. The combination of PDXs and

PDX derived cell lines can be useful model for evaluation of candidate drugs against PDX.



—_ Summary

R FRIVE ViAEEMER A RE R EEEEERE
ET5IJ (PDX) DL

FERERFBEEEW TR - EFER WRAERRE B

[H55])] BEEESH~ Y A£7 v (Patients-Derived Tumor Xenograft : PDX) (ZiRE%h %
FHNCER AN F~— 7 —BRBRLIRAE X /1 = X Lfighr, ST HEERIRER ICAEMITH 5
EBHFREI N T WD, —J TRV BB OB (3G R 03 R TR, AEFE L 72 i o HijiEIic
b REEE % LS L § 5 - o PDXBL AR b N RflED—2 & LTI T 5, BZERE
BEFRYIHICE W T T v F a7 vEREREICRIF 2R %2 R 3 23— E W R Ic it
% KRS U RBRYTHERTZ % (Castration resistant prostate cancer : CRPC) 1ICff173 5, H
FRRIC B WCTIEHTHPLT v F a7 v #I¢ % % EnzalutamideZs I i % /8 3 CRPCE FZ 10t 4 2
BERAEIREINTEY T v Ay b==X L LTCHEET E, o T, FEAMMYED
preclinical € 7 V223 IFHICEHEL & 72 5, SRl % A SE A 1 © A 372 B B B ok o il
PDXBIZICHII L, =7 AETMCE TS EAIMPEZREFL T 5 2 & 23R S L7z D TR
H3 5,

[75iE] FE R v RS B D Transurethral Resection of Prostate (TUR-P) 72> H ¥
B L 7= il SZ RS H # NOD SCID, % 7z13, NSG~v =z (ff) O FH X OB
Mx1T> 72, VIH% & X Z3-5mmAict] Y 43F, M52 BAE L 72380701 Matrigel® & i F. £
i % {7\ covering L 72, —BEAEFS L 72 AHARA ICBI L CUA T ICBEZ 1T 5 & & TR 21T 5 72,

(FEER] GREG o Fil 37 e IS A %2 3VL 3 O BB s X R P IciS i %2 17 > 72, NOD
SCID~ v RICHAH L 7= VEGICHfkR O & 258 o R D D3FEFITIIERD o 7, JHEHE
Nl % D T fEHITIIFEHE L 72~ v R3PCH 2 E W CRIHO B E 220 . fHEHHR O HEhHE
179 T & CTHRATREZRPDX~ 7 R £ 7L S 7z, [APDX(Ein vivoll 35T FHiyL 7
v F a7 vHloEnzalutamide i 3 L Tl %78 L 72,

(fGam] HrEEANCo 3 2 e % frEF 5 2 B2 iRE PDX £ 7 VORI ICEII L 72, S RlO
PDXE 7 VX BRI IS RE 7R N A A~ — ) — PR HTREEAIHR I B W CER &€
TAEEZDLND,



___Summary

VT INENERDORZTELEDAEEARI—IE
EFRD AR D RIE H K UERERRIRT
g B3k

BAKRE REEGPEWNAR REELFERE

BER A, PHRARDEWEEO1OTH L, FEAIZ, EREORIA XV ARSI 4 5N
e, ZLOVIBAFNREICH L CIRYiEZ o e RHONTE Y, HimT 7re—Fick
BIRBIEIRE D720, X 5 3B ADKIERREIAMEEDIEL 7> T 3,

A, A DIEEENAE M &R -CIRE P L ORRANER I N TV 32, Zh b 0BHRD
HLhsiiige LT, BPAMMOGFEESRREINT WS, L, MERSICSABPREL, &
D X S IR0 EMZ TR LERT 2 0. £ 2BREIC0 L TEAEFE LRI 72D 1C
72 BBISEE R o CHIINICHE T 2 D>, R EHEfRI N TR WEAIEFICE v, 2 2 THAL T,
HEHEMER A DREKTH MR NRIC, EHENAE 7 b IC 2 OB % 7] % 28 A sl o fig
BHICEF L 7=,

9. WS A BRSO CLlRE R TR BT 72 © UNICRNA velocity % FH > 72 il % 5
Wi xfT-o72& 25, Partial EMTHROMIIEER S & L 728k 4 Rflild~ DR Iz, 5
i, Partial EMTEROMIfLICEFIL T B30T L LT, EKF L v FF—¥RORLICHFEHL
72o RORLZZ K DI CTEREIL T2 L DREDRD 25, BEBRAICE T 5 AH— L% ofREIC
DWTIERERHTH 5,

3 AU AHAR N IS AN — 17 7E 3 2 RORT R B O BEREREIT 21T o 72 & T A, BRIV Z & iC
RORIEFIMNTIZ, SRR H LTz, 72, JUBAILE SR OB A MK 31 2 &7
fa-cORORIFEHE LA, HiEAIALE & RORIFETIFHE O FIRHLE I X 2 A OISl 2 i L 72, &5
I, I CRORIZERIAL T2 2 EARZT L, BERARFBHEE T v~ 7 2 DEHTIC X
D ROR1DFRBMGNZIEB 22 2 2 L2 R LAz, 2o X5, BESAFBNICARE —IcFET
2 RORIEFBMALIE, B4 0 AREMlE ORI Z R L T3 2 L ighix. RORIGF2BERER H L
TWB I LHL LR,
FZEBNOAY—ARORIFEH X, Tyt 74 v 7l T2 r[REMEZ R L.
RORIDFH T v~ v ¥ —l, X O ICIZRBFIEICE S 3 2 B RFHEZ FE L 7z, AFEXLT
1. EDS A DB NAYE — M OCROR1Z LA & L 7225 A DR, & 512 o RBIFIE 2 77 =
R LATDNT, AT DR R 2 W& L7z v,

HFEFERE - ORE (REARMEREA - RIERY: - REREY) . HEERY (AKX - 84
O - MIREEES) | FIFFEE (BEACK - SEZEEEDT - LILA) | BRIt (BEACK - Bedhamly: - g
G ()



—_ Summary

BEABFK (PE] ETIVDBE
B B

B3R v 2 —F/D DAL BT

BEHRBAETVIE, PAMECETRHADOY =L e LTRECDZ VDI TE 2,
LU, 3 AEDHPBAICECTEEFRHRBAET VB INTEL T, 20 L2
FERBBEERRORE YT L ho T\, CORMEICEY ML 7oIc, FxlZAEL R
LCEHBoBERKMERE L Y 777 7 2B L, B2 L 2e 7 A% BN OIEE I
HECHMLTCECS, LAL, DEDDMRENSESKAFDVBADTRCTITHIET
CEREELL, BHEARAEET AR TR TCEEVLRALTEI T TER VDT, 5
X, Ll ERIOW Y fADBBETH 5, ET ARV RVHLOLHDBA DTN TE T, W
REATT, FLTETARBELNR G, L) [FHOUBAMEDOTENER]| %, HLVET
NEBNLT 3 2 TREL G,

DDA B OMBAES X 0 % K DI L T/ 72K 720, Mok IXME cfeft L
TWwWhZwTnsg, HA, KE, #F X, FAVREDHEEFELORRKEZHEL T, HivHBRAD
WFEICEHER L T & 72\, MfEFR OB I FRTICS 0 & 5 Blick b, ERFHII XY
R L Ty, flifatkz w72 ErbRond b DId% . 7/ LETe 7e 74— 4
RN Z LTI R 7 ) == PR RNA FA VT AT A7 REN VIR B TANAL
2> SN2 2 & ASA[EETH B,

IND o b BEHRPAETTAOEN. 2 L CHIVP AR EE A RFE X2, HKITET
TEAMRICEHMICHBL 2w eExTn b,



