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Preclinical Toxicity Evaluation of Chimeric Antigen Receptor T Cells U87 Targeting at Pancreatic Cancer

in Tumor Bearing Mice

WEN Hairuo', HUO Guitao', QIN Chao', ZHAO Jing', KOU Xiaoxuan', LOU Xiaoyan’, ZHOU Xiaobing'" ,
HUANG Yingl "YU Lei’ (1. Key Laboratory of Beijing for Nonclinical Safety Evaluation Research of Drugs, National Center for
Safety Evaluation of Drugs, National Institutes for Food and Drug Conirol, Bejjing 100176, China; 2. Shanghat Unicar Therapy
Biomedicine Technology Co. , Lid. , Shanghai 201203, China)

ABSTRACT: OBJECTIVE To evaluate the preclinical safety of chimeric antigen receptor T (CAR-T) cell U87 in tumor-bearing
immunodeficient mice. METHODS A transplantation tumor model was constructed using NCG mice subcutaneously inoculated with
BxPC-3, on which cells U87 (2 x 10°cells each mouse and 10 x 10° cells each mouse) were administered in a single dose, and
continued to be observed until day 84 after administration. Tumor clearance, survival rate, clinical symptoms, body weight changes,
hematological indices, lymphocyte subpopulation classification, cytokine indices, and histopathological changes were examined to
characterize the mice. RESULTS  Single tail vein administration of U87 to hormonal NCG mice significantly prolonged mouse survival
and even completely cleared the tumor load. As its pharmacodynamic action, U87 resulted in elevated levels of human-derived IFN-y,
as well as mixed cell aggregation in multiple tissues/organisms, with no local irritation and no apparent systemic toxicity associated with
U87. U87 led excessive immune response at high doses, and has certain effects on the values of GLU, TG, TP, ALB, PLT and RET
in animals. Mild GvHD-associated histopathological changes were only observed in 2 x 10° CAR-T (from week 8 after cell
administration) and 10 x 10° CAR-T ( from week 4 after cell administration), and the changes correlated with the level of T-cell
proliferation. No tumor formation associated with U87 was seen. CONCLUSION U87 does not show any significant risk associated
with immunotoxicity and tumorigenicity in BxPC-3 loaded NCG mice and shows some pharmacodynamic effects. The results of this study
provide implications for the toxicological evaluation of targeted solid tumors.

KEY WORDS:: chimeric antigen receptor T cell; pancreatic cancer; immunodeficient tumor-bearing mice; solid tumor; toxicity evaluation
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LT AR s 7 v 5 BN T 4 ik A7 B R T
G, DA IR 8 0 0 2 T ) R E BT RU S 2 4
410 CAR 4545, — H. CAR-T 21l 59 40 s b i $it
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TR 75 R SO W 4 228 14

1 S+
L1 &8 5%A
A 343 HEHLFI DRS-2000 [ 3l 42 4 41 &% B A #L
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HRILA WM RPMI 1640 35 57 5 (4t : 2210059,
K BL AW B SR, iR 550000y 37 C (R
5% CO,) o HTHTZ AR5 0. 9% AL A ST
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AWFFERT T CAR-T 40 g (UST) Al T 21 i 245k
S 12 N P N e 1 7 N 1 R S 3
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BRIEIr e 2 T AR A RWE SR T dil iy, FF 08
FHASHE U A1 M 0 — 22 & 345 81 UBT (CAR™ %)y
18.71% ) . biR4N MK 7E MR A P IR A7 . 45 25 i
ol PV ( F2 85 N I 0 SR 0 A W T S VAR
ST HR ST R SRR A ) TR, D R R
ETF 1 x107F15 x 1074~ (B4 CAR ™ 4Hfai)
L3 w4
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PP R G, (B HARY i AR AR AL, TRt T S 43k 3 4 £k
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1) IL2rg F Prkde KPR/, B2 )840 T.B Al
NK 20, ke 2 #MASTE P, HAFTE R 520K 48 A A B
ARG, 2 H AT G 7 il RE B A BIESER 3l
YRRl . SPF 2% NCG( NOD-Prkdc™ ' 11.2rg™ /Begen )
/N 220 5 ~6 Sl MEMERS 21 TLIR AR 25 24 R AR
Yy BB A BR 2w VR AT GE 5 SCXK (95)
2018-0008 ], 7EfE IR (20 ~ 26 C) . fE{E (40% ~
70% ) 12 h B JE 0T ) S5 PF T R R AR IR R
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BE, B R LYok

2 /&
2.1 s EERAY

A s & B T (T ) 115 200wl
BxPC-340}, 25 T X8 4 H 5 x 10°4, 220 H/h

rpE 2524 26 15 2024 4F 10 A 55 59 555 20 11
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BEILAEAE SR B (W] LSl Al B AR T 4
MEEN T A dl 2525 5. U8T 19 CAR™ 41 il %N
18.71% , %5 T4 R &% 10 x 10°4~ CAR* U87 B, 3
Y1 (T 4B 2 R0 5 ) i 41) 45 T 1 R i ol
53.5 x 10°4™ , A ad 38 & 3040 nl it 52 04 400 i 2 (4
HEh1 x 10440 o Z iR & R ¥ bk 7 5, &
H0.2 mL, AWF5E 7 558 5 [ K 25 W) % 2P
W ey 52 55 3 1) 4 A fe B 2R L 45 W A (TACUC-
2023-009) . IR EITE IR 1,

®1 UST /R A 7RG it
Tab.1 Study design of U87 toxicity study in mice

Time point Group Xenografting/ cells Test article Dose/ cells Number of animal for necropsy ( male/female )
Four weeks post-administration A Control - Freezing buffer - 8/8
Buffer 5 x10° Freezing buffer - 8/8
T cell 5x106 T cell) 53.5 x10° 8/8
Low dose 5x106 ug7 2 x10° 8/8
High dose 5x100 us7 10 x 10® 8/8
Eight weeks post-administration B Control - Freezing buffer - 8/8
Buffer 5 x10° Freezing buffer - 8/8
T cell 5x10° T cell 10 x 10%/CAR *T% 8/8
Low dose 5x100 ug7 2 x100 8/8
High dose 5 %100 ug7 10 x 10° 8/8
Twelve weeks post-administration  C Control - Freezing buffer - 6/6
Buffer 5 x10° Freezing buffer - 6/6
T cell 5x100 T cellV) 10 x 10%/CAR *T% 6/6
Low dose 5 x108 ug7 2 x108 6/6
High dose 5 x10° us7 10 x 10° 6/6

T D - AR UST it S 2 IR (CAR) BHAEHR LY 18. 7% . 24755 UST FlRE 43 K3y 10 x 10N i A T 41 RE2 o 3 1 53,5 x 1094,
Note: 1) = CAR * of this batch of U87 is about 18. 7%. When the dose of U87 is 10 x 10° cells each mouse , the total number of T cells administered is about 53. 5 x 100 cells

each mouse.
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rpE 242 2k ks 2024 4 10 J 55 59 55 20 1)

(S O, L S AT TC I 4 Fa 0
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SE MR AR AR B, 45 : 14N A (WBC) |k
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Fig.1 Trends in graft tumor nodule/tumor volume of U87 toxicity study in mice. n=6,x £s
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F2 UST NREFWAAMEIHE

Tab.2 Tumor growth inhibition value of U87 toxicity study in mice

Tumor growth inhibition value/%

s Group Week 1(day 8) Week 2(day 15) Week 3 (day 22) Week 4 (day 29) Week 5(day 36) Week 6(day 43)
Male Buffer 0.0 0.0 0.0 0.0 0.0 0.0

T cell -41.4 -29.7 -11.5 -30.0 -22.7 -35.3

Low dose -80.9 40.6 67.6 69.6 76. 4 93.7

High dose -107.7 86.7 98.5 100. 0 100. 0 100. 0

Female Buffer 0.0 0.0 0.0 0.0 0.0 0.0

T cell -136.9 27.6 -3.1 -12.8 9.3 16.7

Low dose -220.1 55.5 71.8 77.2 75.8 100.0

High dose -345.6 94.8 95.3 99.7 100. 0 100. 0

Tumor growth inhibition value/%
Sex Group
Week 7(day 50) Week 8(day 57) Week 9 (day 64) Week 10(day 71) Week 11(day 78) Week 12 (day 82)

Male Buffer - - - - - -

T cell - - - - - -

Low dose 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0

High dose 100.0 100.0 100.0 100.0 100.0 100.0

Female Buffer 0.0 0.0 - - - -

T cell 9.5 -57.5 - - - -

Low dose 100.0 100.0 100.0 100.0 100.0 100.0

High dose 100.0 100.0 100.0 100.0 100.0 100.0

TE A2 7 S5 A R ) s AP S IR AR b . DRI MEPE S 58 7 R Ao, 45 7 ~ 12 J&) UST 4 254 A e S0 iR A< TSR 4 6 Jol i R AL AN Bl
WP Y R AR A s DR T AL sh o O R 4230 T 56 9 ~ 12 J& UBT 5 25 4L Y Mam il 5 TS MBS 8 FI VA AL e vk sl -85 B AR 40

Note : Each group was compared to the mean tumor volume of the buffer group at the same time point, respectively. Because all male animals in the buffer group died at week

7, the tumor inhibition value of the U87-dosed group at weeks 7 — 12 was calculated based on the average tumor volume of male animals in the buffer group at week 6 ; Because

all female animals in the buffer group died at week 9, the tumor inhibition value of the U87-dosed group at weeks 9 —12 was calculated based on the average tumor volume of

female animals in the buffer group at week 8.

AT A O S 0 A A R AN A A, O B AT R 17
fif o AWESE UST AR | 1 2 41 A WL W] B i RS A P 470
T £ ( graft-versus-host disease , GvHD ) #H 3¢ Iffi PR
AR (HZH U A4 A A i) WL 45 7 UST 5[ R i
GvHD J W AH G A 2H 25 R el A% (i, B k3R Bz 1
A) o BEAh, 220 B ARG A R UL 25 BH P b 97 A
JRLSE B LA A8 oAt i i Az, 25 FEARDF 9 h Bk 4
T U8T7 JEU/ B 1t KU . A, il e 3h 1)
TR AR DL 5 8, B Bk R i Bk 45 - 41 i U7
X SR TG B S e

BTG EE S FE, T 40 M2 v s P - 2 ik
Jo e 5 A Ao L ME R Sl P A L Y AR, AR A
BEWZES(P<0.05)  HARNE S&HNY1-1
R SARMTR A A AL T 40 4L AH He 2 R W
25 B, BRI G T UST J5 X sh 4 i & .
W12 5
3.3 mRFHEAT

B e bn 2L 2. 5 T 405 %6 4
JEL AR T guiu g A U7 =l & 4H iy WBC HiE
PR AR LU ELAFTE B 25 M 22 5 (VA IR A s )
AP <0.05,T 4iffid]: P <0.01) ; UST fi§ | &5

T E 252875 2024 4 10 H 57 59 55 20 1)

®3 UST R FMA R I KR L&
Tab.3 Summary of clinical symptoms of U87 toxicity study in

mice

Number of Clinical symptoms")
Group
animals Description of symptoms Frequency
Control 44 No abnormal 42/44
Back arched 1744
Hind limb weakness 1/44
Buffer 44 No abnormal 32/44
Back arched 7/44
Tumor rupture 5/44
Decreased activity 3/44
T cell 44 No abnormal 39/44
Back arched 3/44
Tumor rupture 2/44
Low dose 44 No abnormal 42/44
Back arched 1/44
Decreased activity 2/44
High dose 44 No abnormal 38/44
Back arched 5/44
Decreased activity 2/44

VD BRAEGPRIZLSN AT S TR e

Note: ) An axillary mass was seen in all animals except the Control group.

4169 WBC 5 T 41 AH HU S LR, HLAFAE e
(P <0.01), L THIMIRE 4 JH, A A T 20
414 Neut% SRR 4AH LSS , AR AAE 2
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225 (P <0.01),U87 Ik, & /) 41 AY Neut% SiE#  UST A R B 41 A Eos% 5 3 fir i 2 AH HL #AIK,
AT AR LA, HAFE B B2 R (08T HAMEAA e & P25 5 (K |4 P <0. 05, 1 It
G S AR L P <0.05, UST w4l 5w 41T gl M il 4l P <0.01) . 45 T Ao 26
BELHAHEL P <0.01, PiES T 4I41AHLL P <0.01) 4 Jil, AR A Baso% 5 BEAIAR LU, B Nt
BTG 4, WA M T WA R  AEREEER(P<0.01), MO 5 THRIES

Lymph% SAEGHR AL LW B, EAFE R E2e 5 A, UST w4l PLT B{HYE T 40414 tlzisdfﬁ
(P<0.01),U87 X\ mi Al 41 1 Lymph% SiEIEA HAFMERFEZESR (P <0.05), 4T 41546 8
FOOT 40 M4 A B RS m, HoAF R R FH e R JH,UST @il ALY PLT M- S AR R A1AH LU AR,
(P<0.01) Z5 THIMUGES 4 J IR T afadl . HARAAE B E2E 5 (P <0.05) .

A

20 = Control group
Buffer group

= T cell group

= Low dose group

== High dose group

8°1n mf) 2924

Cell count/%
vy
Cell count/%
Cell count/%

>
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: : "
g 5 407 g g E
5 2 0l _ g = E
o 8] H 9] E
0 " . - olmesdh
& &

& «13’ e
A~ % F CART IR 4 JAEIZIHLA 56 07 B (n =8) 5B — % F CARST 200 8 J F1ZIHIA 56 07 W (n =8) 5C — 44T CAR-T 4L 12 JA P 405356 5 H (n = 6)
D - 45 T-CAR-T 4ilf)5 4 JAZMIHEE R (n = 8) sE — 45T CAR-T 4HfJ5 8 JAl M+ 5045 R (n =8) s F - 45T CAR-T 40 f5 12 JA 4 it 545 R (n =6) 5
NEUT ~ Hr P 2 s LYMPH — 400 ; MONO — S 4fffl s EOS — FERRMDRLZNA ; BASO — MRS 4 40 ffd ; WBC — (41 ; RBC - ZL40 i ; PLT — /M s 55l i
HIHHE, VP <0.05,2P <0.01; A 3 P <005, P <0.01;. 5 T 40j 4l b4, > P <0.05,9 P <0. 01,

A - differential percentage of leukocytes at 4 weeks after administered CAR-T(n =8) ; B — differential percentage of leukocytes at 8 weeks after administered CAR-T(n =8) ;
C - differential percentage of leukocytes at 12 weeks after administered CAR-T(n=6) ; D — cell counts at 4 weeks after administered CAR-T(n =8); E — cell counts at 8
weeks after administered CAR-T(n =8) ; F —cell counts at 12 weeks after administered CAR-T(n =6) ; NEUT - neutrophils; LYMPH — lymphocyte; MONO — monocyte ;
EOS - Eosinophils; BASO — basophilic; WBC — leukocyte ; RBC — erythrocyte; PLT — platelet; VP <0.05, 2)P <0.01, compared with the Control group; P <0.05,
4P <0.01, compared with the buffer group; 3P <0.05, )P <0.01, compared with the mice with T cells.
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Fig.2 Changes on major hematological indexes of U87 toxicity study in mice. x £
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kinase; )P <0.05,2)P <0. 01, compared with the Control group; 3P <0.05,* P <0. 01, compared with the buffer group.
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Fig. 3 Changes on major serum biochemistry indexes of U87 toxicity study in mice. n =6 -8 ,x s
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Fig.5 Changes on the levels of human cytokines of U87 toxicity study in mice. n=8,x +s
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Fig. 6 Histopathological changes of tumor — bearing animals of U87 toxicity study in mice (hematoxylin — eosin staining)
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