IMMUNOLOGY SECTION

Tumorimmunology

To understand tumemiMmmune interactions in the microenvironment and apply this understanding to:

1. Identify prognostic markers in cancer (cancer progression/ch@aaho-resistance/immunosuppression)

2. Develop immunotherapies that strengthen the immune system and can be used as adjuvants in cancer
treatment along with chemo/radio therapies

Low dose radio biology

To understand the

1. Effects of low dose radiation on the immune system

2. Effects of diagnostic/medical exposures on DNA damage response, immune response and antioxidant
status in cancer
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Cancer progression

(a) A novel 15 gene signature was identified
from macrophagetumor interactions in breast
cancer and has prognostic significance
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Singh et al., BBA, 2018

Cancerradioresistance
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MiR-155-5p, miR155-3pand miR146a3p
Upregulated in dysfunctional DC

MiR-362-2-5p, miR187-3pand miR142a3p
Downregulated in dysfunctional DC



(2.a) Molecules tested asnmunotherapeuticsin pre-clinical models:
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B cell

COX2 Inhibitor NS398abrogated tumor

induced DC dysfunction and decreased

tumor burden in Lymphoma model

Pandey et al, Immunology letters, 2017
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(2.b) Molecules tested asnmunotherapeuticsin cell culture systems

PD98059
(MEK inhibitor)

Sulphoraphane
(derived from broccoli)

(1) ERK inhibitor abrogated TRAIL induced  (2) ERK inhibitor abrogated macrophage induced  (3) Sulforaphaneup-regulated NKG2D ligands in lun
increase in epitheliamesenchymal transition in increase in epitheliamesenchymal transition; cancer cell lines thereby activating NK cetediated

lung cancer cell lines with mutant KRAS cancer stem cells; migration and invasion of killing.
breast cancer cells.
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c) Molecules being screened ammunotherapeutics

(1)Epigenetic drug library for identification of inhibitors of T regulatory cell differentiation

(2)FDA approved drug library for identification of CE&Xnhibitors



A. Effects of low dose radiation on the immune system (murine model)

PD (0.1 Gy) increased Combination of NO donor and

Calcium and RNS in BALB/c

Radicadaptive response
observed in BALB/c mice and
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o =] =]
o L) ~N

$1122+6903 %

[}
w0
S *
S : %
O q,,@
2 | 5,7,
)
2 3
o 0,
L L 9
a T L] L] L]
m Q Q Q [=) o
w [+4] 1=} =2 [}
o S|*J+6900 %
[ >
: ok -
o [=]
8 § & 8
= JN=] o
3gggge 2888
mgREn (V) W4-4va
(ny) Wve-ond
g
= O
a v
a c
5 O
S &
S o
©
& o
g g88ggc° V
n L4 o o'} [}
(Tw/ad) z-11
||||||||||||||||||||||||| A
% 3
m o~
n|a Q
< 8
= ©la
©
ey
D]
)
L >
A=
2z
[}
)
o
©
©
S 0)

PD (0.1 G

+

o
1]
o

[————

g 8
R 8

Control 0.1 Gy

[
mi Wye-ond

+ConA 24 h

EAAAAARARAR A A I K KA
WS
R ]
IR A i
B A A i i 2, 5 A X,
[essssiiannasi

o O A
LSOO

eg8g8geg”°

T M &N oo

(w/3d) 7]

800 3 RNS

8

7}

(nv) W4-4va

C57BL/6
RadioResistant strain

A
priceasisd
Bl
S

PRy
snsnlinsd
seTRS
ESEESIESIEINEY

g 8

T ™

Control 0.1 Gy

o

Premkumarand Shankar, 1IJRB, 2016,

Premkumaret al, IJRB, 2019



B. Biological effect of low and high dose radiation exposure on human peripheral blood mononuclear cells

tissues of cancer patients: a prospectivevivo study
Principallnvestigator: Dr. R. Badwe, Director, TMC

Lead Investigators from BARDI. Birajalaxmi DasHead, LLRRBy. Bhavani ShankarHead, Immunology Section
Lead Investigators ACTREC : Dr. Jaya@id8la Dr. Supriya J. Sastri, Dr. Sarbani Ghbhakkay Dr. SudeepGupta, Dr. S.Chiplunkar

Objective:To determine the effects omedical exposures (diagnostic/therapeuti@) blood cells and tissues of normal &

cancer patients using multiple endpoints.
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ADNA damage and repair studieAnalysis
of gH2AX (positive cells/foci) by flow
cytometry and fluorescence microscopy
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