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I NTERNATIONAL

Objective Materials and Methods

Patient-derived xenograft (PDX) has recently been recognized as a highly predictive model for antitumor drug discovery.  [PDX]

To establish PDX models, NOG mice are commonly used as an animal recipient in Japan. NOG mice have a genetic PDX tumors obtained from National Cancer Center Research Institute were propageted
mutation in the prkdc gene related to DNA damage repair and are highly sensitive to DNA damage. In this study, we in NOG mice and stored in a liquid nitrogen storage tank.

examined to establish a PDX model using mice without prkdc gene mutation. [Animal experiment]

We chose BALB/c Rag-2- JAK3-- (BRJ) mice (Ono A. et al, J. Biomed. Biotechnol., 2011) as a PDX recipient because BRJ Four to six weeks old female and male BRJ mice (BALB/c Rag-27/- JAK3-) obtained from

mice, which do not have the prkdc gene mutation, show severe immunodeficiency comparable to NOG mice. To obtain Kumamoto University. Six weeks old female NOG mice (NOD.Cg- Prkdcsd//2rgt™15ug /Shilic)
tumor growth data in BRJ mice, PDXs were transplanted subcutaneously into female and male BRJ mice (gastric cancer: obtained from Central Institute for Experimental Animals.

3, lung cancer: 4, colon cancer 3, 10 PDXs in total). In addition, to evaluate tolerance to DNA damage in BRJ mice, NOG PDX tumor pieces were transplanted subcutaneously under isoflurane inhalation anesthesia.
and BRJ mice were treated with Dox. Furthermore, to evaluate antitumor efficacy in BRJ mice, lung cancer PDX-bearing Tumor diameter was measured using caliper and the volume was calculated by the following

BRJ mice were treated with approved antitumor drugs [CDDP, DTX, CDDP+DTX or ALK inhibitor (Lorlatinib or Brigatinib)]. equation.

Estimated tumor volume (mm?3) =
1/2 X long diameter (mm) X short diameter (mm) X short diameter (mm)

AR T RO WHIAETIVELT, BERRESZBIEET/V(PDX) PMEFIEEINTWLS, FFBTIE, NOG YV RA PDXETI/IEERIC/L To evaluate antitumor efficacy, PDX-bearing animals were assigned homogeneously to each
CAVLWLNTWS, NOG~ 7 XIZDNABIEDIBEICEL S prhde Bz FICERZFR 279, DNABBICE WA 42D, DNAEBEZ test group by the “stratified randomization method” on the basis of the tumor volume.
FIERIITYEIEIDPAREDI-OICLIFLIZAWONST-9, B4 L prhde BILFERZF120WI TV RZHAW-PDXET/LZ2RFTL, NOG (R t]

TIREER LT eagen. : L. : : -

BALB/c Rag-27- JAK3”- (BR)) ¥ 7R ENOG X VR ICEH S DBERBEARLY VR THY , prkde BIEFDEREFIA, ZD7=%, BR) Doxorubicin (Dox, ADRIACIN Injection, Sandoz K.K.), Cisplatin (CDDF, Randa Inj., Nippon
YR PDXDLIET Y FELTERLZ, BRIVIVXTOPDXEEZRFT I 578, PDX%Z NOG~Y VA& BRIV RICHEIEL 7z (B A Kayaku Co., Ltd.) and Docetaxel (DTX, ONETAXOTERE I.V.Infusion, Sanofi K.K.) diluted by saline
AfE, KIGHA 3TE, BAA3TE, §5T108K). TDHER, BRITTVXTHNOG YV X E[EIRRD PDXIEFEA R o 7=, or undiluted were administrated intravenously once a week.

RIZ, DNAEEGZ5| s R I TEFICH T SBRINVRADODEAMZFEM L7z, fiHAPDXZBHEL7-BRI¥ VAKXV NOG~¥7RIZDoxz=# Lorlatinib (LORBRENA Tablets, Pfizer Japan Inc.) and Brigatinib (ALUNBRIG Tablets, Takeda

5 L7- (PDX%#F : LU-016-LSIM, EMLA-ALK B & EEFHIEMRDA ). ZDHER, BRITVXTIEDox 6 mg/kg#xEICLYVEERD A Pharmaceutical Company Ltd.) were suspended in 0.5w/v% Methyl cellulose 400 solution and
Ronf=?, MEBMRZFFMT 5N TE. —A, NOGIYVRATIIHRERD PCIHRTICEY) EFHMARETH 7=, £7-, EFHAMIC were administrated ora"y once a day

DWTIEBRITVXIEINOGT VREW B REAICEFTHZENTET 7290, BRITTVXIEDNAESISHLNOG YV R LY =R Z & . . . .

s [HE stain and immunohistochemistry (IHC)]

72, PDXZBMEL7ZBRIT VR W E M2 B R L7 LU-016-LSIMZBIEL7:BRINVRICBRFOMEBERZ XG5 L1 Paraffin-embedded blocks were created from tumor immersed in 10% formalin neutral buffer
[(CDDP, DTX, CDDP+DTX 7= ALK BEZEH (Lorlatinib £ 7-% Brigatinib) |. Z D %5 8& , CODPEF| CIIEELIMEENRE RI L H - solution. Then, HE staining and IHC were performed. ALK (D5F3) XP Rabbit mAb (#3633, Cell
7=, DTX BEENLIEB MR Z "L, CODP+DTXIC LV IEBMRITERINT-. 72, ALKEEERIZE B L HIMEBMRZRLT-. Signaling Technology) was used for IHC. For ALK positive and negative control, tissue
AIFICEY BRIV RZ AW PDXETIVOEMNFMERDEILINT. FETIEHDABEDIOLIHERICEB T A I LN HAFINS. microarray slide of lung caner PDXs was stained by the same method.

Tumor growth in NOG and BRJ mice
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Some animals were euthanized on Day 18 and Day 21 because of humane endpoint (body weight It was difficult to evaluate antitumor effect of Dox because severe weight loss or death.
loss equal or more than 20% compared with that on Day0), but it was able to evaluate antitumor Equal or more than 20% body weight loss compared with that on Day 0 (humane endpoint): ) )
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Conclusion

In this study, we examined the drug evaluation system using PDX-bearing BRJ mice.
BRJ mice are reported to have severe immunodeficiency and high engraftment rate of human hematopoietic cells T o~
(Ono A. etal, J. Biomed. Biotechnol., 2011), suggesting that a PDX model is able to be established using BRJ mice. y
PDXs of colon, gastric, and lung cancer grew in BRJ mice similarly or slightly slower than in NOG mice. PDXs used in
this study were established using NOG mice; therefore, it was suggested these PDXs were adapted to grow in NOG
mice. Accordingly, there is no problem with tumor growth in BRJ mice, and it is possible to use these mice as a PDX

ALK .. || ALK

recipient.
. . . . Supplemental figure and table
DNA damage inducers are often used for cancer treatment, but many immunodeficient mice used for cancer research
such as SCID, NOG, and NSG mice are not suited for experiments using DNA damage inducers. The reason is that Ly - O ) PDX. LC-002 TG4
=@ Loratini mg/kg Day 21
Drug N

these mice have the prkdc gene mutation related to DNA damage repair. BRJ mice are expected to tolerate DNA
damage compared with NOG mice, because BRJ mice do not have the prkdc gene mutation. As expected, BRJ mice
treated with Dox showed significantly long survival compared with NOG mice. Thus, BRJ mice are considered to be
useful for experiments of DNA-damaging oncotherapies, for example, radiotherapy or antibody conjugated with

DNA damage inducers. Effect of some approved antitumor drugs was also able to be evaluated in PDX-bearing BRJ H. Jo et al. Mol. Cancer Ther,, 2022, Feb:21:359-370.
mice. In conclusion, we established a drug evaluation system using PDX-bearing BRJ mice and it is expected to 0 4 T M 1a B 21 e e e e o e Shncer
contribute to development of cancer therapies. Days after treatment PDX Models with Driver Genetic Alterations

2,000 ~#~ Brigatinib (25 mgkg) %Gr P |BW (%)
Control 4 - - -4.9
Lorlatinib | 4 156 |0.7625]| 0.2
4

Brigatinib 56.6 |0.1318| 6.7

Antitumor effect of ALK inhibitors in LU-016-LSIM-bearing
NOG mice

Tumor volume (mm?®)






