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S1. Cullen Taniguchi (MD 
Anderson)
• FG-4592, a PHD2 

(prolyl hydroxylase-2) 
inhibitor (hence HIF-α
stabilizer) & oral 
WR2721 (amifostine) 
protects GI from high 
dose RT (12.5 Gy x 5). 

• Mice survived longer 
than 30 days while 
control died less than 
10 days

amifostine

S6. 2 key speakers 
(Koumenis @ Upenn, 
Koritzinsky @ Toronto) 
could not come.
• Cameron Koch –
γH2AX in aerobic 

regions providing pO2 
reading wrt EF5.



S11. 
• Andy Minn – stromal 

exosomes containing 
RNA transferring to 
cancer and other cells 
triggering IFN signaling 
pathway.

• Ravi Patel – Y90-NM600 
(100 μCi, 50 μCi) + 
CTLA-4 results in 
antitumor immune 
response in B78 
melanoma model.

S17. 
• Fen Xia – IR initiates 

BRCA1 translocation to 
cytoplasm suppressing 
DNA repair and induces 
synthetic PARPi
lethality and these 
effects were 
dependent on 
functional p53.



S18. 
• Ann Klopp – Gut 

microbiome from 30 
cervical cancer patients 
w CRT. Greater 
microbiome diversity 
was associated with 
exceptional response 
and clonal T cell 
expansion. 
Immunosuppressive 
Lactobacillus species in 
the cervix was 
associated with failure 
of clonal T cell 
expansion. In orthotopic
HPV cancer model, 
depletion of gut 
microbiome diversity and 
presence of vicinal 
Lactobacillus lead to 
decreased CD8 T cell 
and poorer IR response. 



S23. 
• Meredith Morgan –

discussion of this 
presentation.

• Sunil Advani –
Delivering cell 
penetrating peptide 
conjugated to CHK1/2 
inhibitor, AZD7762. 
Peptide linker cleavable 
by MMP2/9. When 
combined with IR, it 
prolonged tumor 
xenograft (HCT116, 
PANC1, CAL27, A549) 
regression. 



1.방사선 병용 항암 면역치료 (1) Sandra Demaria Group at NYU



Treatment schedule optimization

Dewan et al., 2009

8Gy x 3 fractionations are the most effective for inducing abscopal effect

Dose fractionation optimization
Irradiated TSA tumors Unirradiated tumors



1.방사선 병용 항암 면역치료 (1) Sandra Demaria Group at NYU



Vanpouille-Box et al., 2017

8Gy x 3 fractionations produce highest dsDNA and lowest Trex1 expression

dsDNA Trex1

IFN-β



1.방사선 병용 항암 면역치료 (2) Andy Minn at UPenn



Abscopal resistance to CTLA4 - induction of  tumor PD-L1 expression 



Reinvigorated T cells by PD-L1 Ab 

B16F10



Responder exhibits increased reinvigorated T cells and reduced PD-L1 

Non-responder Responder 



1.방사선 병용 항암 면역치료 (2) Andy Minn at UPenn



Persistent IFN signaling leads to PD-L1-independent resistance

Starting at D10
JAKi = JAK1/JAK2 inhibitor, Ruxolitinib



2. 방사선 유도 DNA 손상 및 복구



What is known What is new



CT26 cells in vitro IR CT26 cells in vivo IR

ATR inhibitor sensitizes tumors to IR through T cell-mediated immunity

AZD6738
• Currently in clinical trials
• ATP-competitive ATR 

kinase inhibitor
• Inhibits CHK1 

phosphorylation at IC50 = 
0.074 μM

• Does not inhibit other 
kinases (ATM, DNA-PK, 
mTOR) at this 
concentration



ATR inhibitor dampens IR-induced PD-L1 expression



ATR inhibitor enhances CD8 T effector functions



Points for discussion and some unanswered questions

1. Other DNA damage repair inhibitors?
• ATMi

• by Meredith Morgan (U Michigan). 
• AZD0156 + IR (3 days post 8 Gy IR) – IFN-β response. 

• ATM loss promotes PD-L1 expression 2 days post 8 Gy.
• Sensitizes RT + PD-L1 Ab
• Cf. Chris Bakkenist – no CD8 increase/enhancement by ATMi (personal 

communications. Perhaps due to differences in radiation doses?)
• PARPi – induces T-cell mediated antitumor immune response

• Meng et al., Mol Ther (2012) 20, 1046-1056

2. IR does increase clonal diversity of 
T cells (Nature paper by Andy Minn).

• Rationale for combining with 
immunotherapy is proven. 

• Why is it difficult to achieve good 
response with just one immune 
checkpoint blockade? 

3.Hoe does hypoxia interfere antitumor immunity? By Silvia Formenti
• HIF-1α drives PD-L1 expression (limits T cell activities)
• HIF-1α increases NKG2D ligand MICA shedding (limits NK cell activities) 
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