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Interest in T cell based therapies

Adoptive cancer therapy Adoptive cell transfer
« TILs extracted from patients and activated ex-vivo with high IL-2 Unmodified T cells Genatically modified T cell
« Engineered T cells such as TCR T cells and CAR T cells Sk iy
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Previous studies

Authors (year) Label used State of T cells Significant tissues

Wallace et al. 1993 [1125]-PKH95 Active T cells purified from tumor Lung (tumor
(antigen specific) metastases), spleen
(in 20 hrs)

Albright et al. 1997 [1125]I2P-Di-6-ASP Inactive, purified from spleen Spleen, liver

Melder et al. 2002 In111 oxine Tumor antigen specific activated Liver, spleen
T cells

Xu et al. 2013 CFSE dye Tumor antigen specific activated Tumor, liver
T cells
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Hours aftex cells Injected  \\f|lace PK, Palmer LD, Perry-Lalley D, Bolton ES, Alexander RB, Horan PK, Yang JC, and Muirhead KA (1993) Cancer Res 53:2358-2367.
Melder RJ, Munn LL, Stoll BR, Marecos EM, Baxter LT, Weissleder R, and Jain RK (2002) Neo@sia 4:3-8.
Xu WL, Li SL, Wen M, Wen JY, Han J, Zhang HZ, Gao F, and Cai JH (2013) Chin Med J (Engl) 126:3019-3025.
Albright, J. W., R. C. Mease, C. Lambert and J. F. Albright (1998). Mech Ageing Dev 101(3): 197-211.
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Use of chromium for labeling T cells
Method established 50 years ago...tried to see
further by standing on the shoulders of giants

Chromium binds to intracellular peptides irreversibly. Chromium eluted from dead cells is not reutilized
and is cleared out very fast. Half life of Cr51 — 27.7 days
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Fig. 1.—Representa-
tive 51-chromium ra-
diograph of leukocyte
suspension demonstrat-
ing heavier labeling of
large lymphocytes and
monocytes.
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.Eyre HJ, Rosen PJ, Perry S (1970) Relative labeling of leukocytes, erythrocytes and platelets in human blood by 51-chromium. Blood 36 63:250-253
McMillan R, Scott JL (1968) Leukocyte labeling with 51-Chromium. I. Technic and results in normal subjects. Blood 32 (5):738-754
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Method of activating and labeling T cells

C57BL/6 mouse
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Observed T cell PK and Biodistribution

AUC: area under the curve, %ID/g*hr ; BC: biodistribution coefficient, AUCtissue/AUCplasma
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Observed T cell PK and Biodistribution

AUC: area under the curve, %ID/g*hr ; BC: biodistribution coefficient, AUCtissue/AUCplasma
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s st PBPK model
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Model fits and parameter estimates

Parameter Description (unit) Estimate CV%
Jiung 1843.0 15.4
Jheart 34.9 17.2
Jxidney 87.3 37.9
Jbrain 1.4 21.2
Jrnuscle 0.5 19.7
Jbone 82.6 16.7
Juumor Transmigration rate for L i
Jekin ; 0.6 18.7
Jo each tissue (1/hr) 16 185
Jg 12.9 171
Ji 5.2 18.1
Jspleen 114.0 33.8
Jiiver 126.9 18.9
Joancreas 10.0 20.0
Jother 86.8 17.7
Reidney 3.9 37.9
Rspleen Retention factor 9.8 34.8
Riiver 2.5 18.4
EN Elimination rate (1/hr) 0.84 Fixed (Zhu et al., 1996)
Quumor Tumor blood flow (ml/hr) 6 Fixed (Zhu et al., 1996)
V. mor Tumor volume (ml or g) 0.45 Fixed (radius~3.85mm)

%ID/gram of tissue

Zhu H, Melder RJ, Baxter LT, and Jain RK (1996) Cancer Res 56:3771-3781.

Lung
1000
100 ® Observed data
— Model fit
10
1 0
0.1
0 100 200 300 400
Kidney Spleen Liver
100
10 100
] ] H s
°
1 10 °
. [
.01+ 0.1 14
0 100 200 300 400 0 100 200 300 400
TDLN IGLN
100 100y
104
°
°
s s 8 .
14 o 14 r."‘o\.
0.1 0.1
0 100 200 300 400 0 100 200 300 400
Muscle Brain
107 107
14
" b
0.14 5
: [ 0.1 °
[ o0
[ < L] 0.017 PY
[ ]
® 9
.01+ T T v 0.01 : T v v 0.001 .
0 100 200 300 400 0 100 200 300 400
Large Intestine Pancreas
107
14
)
. 01 ° °
®
.01+ . . . , 0.01+ T T T \
0 100 200 300 400 9

Time (hours)




-[é University at Buffalo The State University of New York

Comparison with literature reports
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Future directions

Foundation PBPK model -> predictive model by plugging experimental transmigration rates
Use this method to investigate PK of specific cell types

Expand this model to incorporate T cell antigen recognition and clonal proliferation
Integrate this model with Ab PBPK model to describe the PK of T cell retargeting bispecific
antibodies and predict in vivo synapse concentrations — NSG mouse model with huPBMC
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Observed T cell PK and Biodistribution

AUC: area under the curve, %ID/g*hr ; BC: biodistribution coefficient, AUCtissue/AUCplasma
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Comparison with literature reports
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- In-111 labeled sp.
-A- In-111 labeled sp. sensitized towards tumor

2Melder RJ, Munn LL, Stoll BR, Marecos EM, Baxter LT, Weissleder R, and Jain RK (2002) Neoplasia 4:3-8.
3Khot A, Satoko M, Thomas VA, Koya RC, and Shah DK (2019) JPET 368:1-11

- |125-PKH95 labeled act. sp.
3- 1125-PKH95 labeled TILs

Melder et al. (2002) Khot et al. (2019)

Study ID Wallace et al. (1993)
Labeling method 1125 PKH95 labeled T cells In-111 oxine labeled T cells Cr-51 labeled T cells
*Ag not recognized **Ag recognized *Ag not recognized Mice sensitized with splenocytes of Splenocytes expanded TILs extracted from
Preparation of T cells Splenocytes exposed to 6000 TILs extracted from MC38 SC Lymphocytes extracted MCalV tumor-bearing C3H mice and | using anti-CD3, anti-CD28
B16-BL6 SC tumors
[U/ml IL-2 tumors from spleen lymphocytes extracted from spleen and IL-2
Spleen Lung Spleen Lung Spleen Lung
Tissues listed in descending Lung Spleen Liver Spleen Liver Spleen
order of concentrations at 20- Liver Liver Lung Liver Lung Liver
24 hours Skin Skin Tumor Tumor Kidney Kidney
Muscle Muscle Heart Heart TDLN Tumor
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