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Types of Immune Related Cancer Biomarkers

Prognostic Biomarkers may identify the
likelihood of a clinical event, such as disease
progression, disease recurrence, or death, * T-regulatory cells in ovarian cancer (poor prognosis)
independent of the therapy received

* Immune score in colorectal cancer (good prognosis)

Predictive Biomarkers are present at diagnosis
and may identify whether individuals are more
likely to experience a favorable or unfavorable * PD-L1 expression in NSCLC (response to ICl)
response to treatment

« MSIMehin CRC (response to ICI)

- Pharmacodynamic Biomarkers may show that a .
biologic response has occurred in an individual
who has received treatment

Level of antigen specific immunity after vaccination

* |Immune related adverse event after ICl

Many prognostic biomarkers are also predictive
#learnACI Y Prog g
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Effective Anti-Cancer Immunity

Trafficking of
T cells to tumors

@ (CTLs)

Priming and activation
(APCs & T cells) @

Infiltration of T cells
into tumors

Biomarker locations '
(CTLs, endothelial cells)

Blood
Lymph node

Tumor i)
Cancer antigen ‘
presentation @

(dendritic cells/ APCs)

cancer cells by T cells
(CTLs, cancer cells)

Release of @

cancer cell antigens Killing of cancer cells
(cancer cell death) (Immune and cancer cells) Chen et al, Immunity, 2013
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Current Predictive Immune Biomarkers

FDA approved for selection

PD-L1
TMB

dMMR
MShigh
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Tumour

Host

Tumour microenvironment

Pilard et al, BJC, 2021
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Emerging Immune Biomarkers

» Systemic review of predictive biomarkers for outcomes of ICl in melanoma

* Melanoma trials of ICI, Phase II/Ill, biomarkers associated with clinical outcomes:
screened 2536 trials, analyzed 177 studies inclusive of 128 biomarkers

* QUIPS risk of bias six domains: study participation, study attrition, prognostic factor
measurement, outcome measurement, adjustment for other prognostic factors, and
statistical analysis. Most with high or moderate risk of bias.

* Peripheral blood markers: Myeloid derived suppressor cells, CD8* memory T-cells, T-
cell receptor diversity, circulating tumor cells or DNA

* Tumor associated markers: TIL, gene expression profiles
» Specific species in the gut microbiome

* Clinical biomarkers*

#LearnACI
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MDSC

Inhibit innate cells, increase M2 Inhibit T-cell proliferation

and differentiation

| [cosen] —

|

D TCR
L-arginine
s of cha
tion arre

L-cystine

Expand Treg

IL-10

TGF-B
| L-arginine

de Koning et al, Oncoimmunology, 2016
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Inhibit T-cell activation

>90 patients

Phase /1l trial
Advanced melanoma
Ipilimumab refractory
Treated with nivolumab
+/- vaccine

Low baseline MDSC
correlated with outcome

MoMDC stronger inverse
predictor of outcome
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o .
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L
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204 Log-rank P=0.0007

whee MDSCs > 12.65
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OS (months)
MDSCs N Event Censored Median (95% Cl)

£12.65
>12.65

44 13 (30%) 31(70%)
44 30 (68%) 14 (32%)

NA (19.9-NA)
16.9 (8.7-21.7)

Weber et al, CCR, 2016
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CD8+ Memory T-cells

10 0n P=0.010 ~EM1£13.0%
£ | p=0.029 BRESR J « 137 patients
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B o6- 9 * Advanced melanoma
Effector memory ? E 20- .
;0.4— S e Treated ipilimumab
>
€ 02 " - Baseline blood
3 aseline bloo
0.0 T T T T 0=
0 12 . 24 | 48 . 60 72 * High effector memory,
t . .
S et positive correlation
1.0 40 P=0.073 - EMRA < 23.8% . .
- p=0.034 ~ EMRA > 23.8% e High terminally
2 30- differentiated EM,
. . . 2 o6 £ negative correlation
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effector memory =04 3
2 1 10+
g 0.2+ . *
a
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# I.eCI rnAC I Wistuba-Hamprecht et al, Eur J Ca, 2017
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TCR Diversity

T-cell repertoire diversity evenness (DEsgg)

1) fF?:“*" Dsofware ) f’o Predictive of response to anti-PD-1
.1 . Sere - ve e WBee St W
: 4 \> _ 30!
| l ( —— ) - X e ’
d P & = 251 ‘. . 3
2 ¢ 9 .
PBMC before Multi-N-plex PCR assay, measuring TCR Immune map --> calculation of u Cee ° °
treatment combinatorial diversity of the p chain the clones diversity score (DEs) 20F---*" | eemannd
P=0.0016 °
* Advanced melanoma treated with ICI il .
. . . & & _
e Even frequency distribution=low clonality=high DE;, score & & n=38
éo“&‘ﬁ Q&Q

Specific frequencies abundant=high clonality=low DEs, score

Low DEsgj (<20.4) is an independent predictor of increased OS (p=0.034)

Hogan et al, Ca Immunol Res, 2019
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Circulating Tumor Cells or DNA

10- Baseline ctDNA copies/ml of plasma 10 Baseline ctDNA copies/ml of plasma
P=0.003 OS
08 - 081 PFS Undetectable ctDNA at any time point durin
; - y
S P=0.008 treatment correlates with better OS
S ctDNA undetectable g
2 Median NR I wOS status (alive) = OS status (dead)
5 05+ 8 064
2 e CtDNA undetectable -
® c Median 26 weeks Pt
@ L CtDNA  detectable o 95% CI0-71.1 months
8 o04- Median 21 weeks § 04
j—[ 95% CI 0-43 months 5 CtDNA  detectable "
g Median 9 weeks
o 1 95% CI 6.9-11 months
02 021 " 1
Undetectable ctDNA Detectable ctDNA
0.0 T T T T T T T T T T T T 00 T T ¥ LJ L o \ T T v T T
0 12 24 » 48 &0 72 84 96 108 120 132 144 0 12 24 3% 48 60 72 B4 96 108 120 132 144
n=85 Time after initiation of pembrolizumab (weeks) Time after initiation of pembrolizumab (weeks)

Seremet et al, J Trans Med, 2019

e Advanced melanoma

 Treated with anti-PD-1

 Baselines ctDNA an independent predictor of PFS and OS
#lLearnAC . | neep bredt
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Tumor Infiltrating Lymphocytes

Cancer types

COCA
_+—BRCA —___

300 studies
70,000 patients - GACA —
__+— HECA —i_
17 cancers — PACA
. . . -‘\t' LUCA
15 tumor infiltrating . MELA
immune cell types

*

Mast

L OVCA

DC

GLIO
THCA

NK

M1

Prognostic association

OBad @ None @ Good

Number of patients
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25,001 1001- 501- 101- <100
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Bruni et al, Nature, 2020
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Baseline CD8 TIL and OS after ICI

- Overall Survival

n=33 trials, 2559 patients HR Weight
Study with 95% CI (%)
Alexandra 2021 *l—; 048[ 021, 1.03] 497
Anna 2020a g 2 055[ 033, 090] 7.17
Anna 2020b - 049[ 028, 0.88] 668
Balatoni 2017 — 025[ 007, 083 270
Boya 2018 : 0.07[ 0.01, 056 1.20
Daan 2020 ——%——— 097[ 0.14, 681] 142
Hashemi 2021a E 3 059[ 041, 0.86] 828
Hashemi 2021b = | 0.37[ 0.24, 057] 776
Leisha 2019 - 061[ 0.39, 0.96] 761
Li2018 II 051[ 0.34, 0.75] 8.07
Maria 2019 —{-—wa[ 0.30, 10.24] 1.66
Nobuhiro 2020 —_— 0.34[ 005 234] 143
Omid 2019 —— | 0.36[ 020, 0.80] 5.25
Roger 2018 - 058[ 0.39, 0.87] 803
Siwen 2019 * 094( 0.87, 1.02] 10.06
Sonja 2019 II 047[ 031, 0.72] 7.86
Sylvia 2019 - 045[ 012, 1.66] 263
Yuting 2020 B 047[ 029, 0.78] 7.23
Overall ¢! 052[ 041, 0.67)

Heterogeneity: ©* = 0.16, I = 76.34%, H = 4.23 '
Testof 6, = 6; Q(17) = 71.85, p = 0.00

|
|
Testof0=0:2=-5.18, p=0.00 |
164 118 1
Favours high CD8+ T cells

8

Favours low CD8+ T cells

Li et al, eClinical Medicine, 2021
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Gene Expression Profiles: T-cell Inflammation

Melanoma
discovery set
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Correlation matrix of top significant genes in T cell-inflamed GEP score

the discovery set evaluated in the validation set °

“T-cell inflamed” GEP has been validated in n=244

. . . . . KEYNOTE 012, 028
clinical trials and other retrospective studies

Ayers et al, JCI, 2017 9 cancer cohorts

* Most advanced candidate for a predictive
biomarker
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Changes in the Gut Microbiome

«Favourable» microbiota | «Unfavourable» microbiota

Pilard et al, BJC, 2021

#LearnACI
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Clinical Biomarkers: Disease Sites/irAE

761 lesions from 214 NSCLC, 290 lesions from 78 MMRD
Best Overall Response

22 studies, multiple tumor types, 3297 patients

Progression Free Survival
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Osorio et al, JCO, 2019

No. of Pooled HR (95%Cl) __heterogenelty
studies | p Model
irAE type
Endocrine 11 HlH 0.52 (0.44-0.62) 0.0% 0.872 Fixed
9 HilH 0.57 (0.48-0.68) 0.0% 0.788 Fixed
Dermatological 7 Hll— 0.45 (0.35-0.59) 26.3% 0.228 Fixed
7 - 0.42 (0.34-0.53) 18.5% 0.278 Fixed
Gastrointestinal 5 = 0.68 (0.51-0.89) 39.6% 0.157 Fixed
4 ——T 0.79 (0.51-1.24) 63.8% 0.040 Random
Pulmonary 5 ' L ] » 1.22 (0.59-2.52) 70.0% 0.010 Random
4 0.98 (0.57-1.69) 58.3% 0.066  Random
Hepatobiliary 3 0.98 (0.64-1.52) 0.0% 0.958 Fixed
3 0.94 (0.65-1.38) 17.7% 0.297 Fixed
irAE grade
low grade (1-2) 8 il 0.57 (0.43-0.75) 32.7% 0.167 Fixed
5 +Hil— 0.42 (0.31-0.57) 30.2% 0.220 Fixed
severe grade (=3) 4 F L] > 0.99 (0.43-2.25) 83.4% <20.001 Random
4 Hl— 0.80 (0.65-1.00) 43.5% 0.150 Fixed
Overall 26 HilH 0.54 (0.45-0.65) 62.2% <20,001 Random
B os B PFS 22 HEH 0.52 (0.44-0.61) 52.5% 0.001 Random
| B LI B B e |
0 0.5 1 15 2

FavoursirAEs  Favours non-irAEs

Zhou et al, BMC Medicine, 2020
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Effective Anti-Cancer Immunity

Trafficking of

T cells to tumors
TCR Clonality @ “™  cpg Memoryt

Priming and activation
(APCs & T cells) @

Infiltration of T cells
into tumors
(CTLs, endothelial cells)

Type | TIL t
Inflamed gene signature

Cancer antigen * ‘
presentation @

(dendritic cells/ APCs)

MDSC l

cancer cells by T cells
(CTLs, cancer cells)

o € 0 CTCorCtDNAl

cancer cell antigens Killing of cancer cells
(cancer cell death) (Immune and cancer cells) Chen et al, Immunity, 2013
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Multiple Markers Needed
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l0g, (Mutational Burden)
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Lee et al, JAMA Oncology, 2019

TCGA, 7187 patients, 21 cancer types, 36 variables
Whole exome and RNA sequencing
Predict objective response to ICl
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DNA mRNA

Stool sample

Gut microbiome
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Protein Cell

Tumour sample

Jing et al, Nat Rev Clin Oncol, 2022

Predictive Biomarkers

Tumor foreignness
Mutational load

Tumor sensitivity to Infiltrating immune cells
immune effectors Intratumoral T cells,
IFNg expression myeloid cells
profile
Absence of inhibitory Absence of inhibitory
tumor metabolism checkpoints
LDH, IDO PD-1,CTLA-4
Absence of soluble Desirable general performance
inhibitors and immune status
TGF-B, IL-10, VEGF NLR, WHO score

Van Dijk et al, Eur Urol, 2019

Tumor foreignness
Mustiooe! isas

Tumor ssasfiesty to
immune effectoes

Infitrating immune cells
ponanoned Tok

AN epremrce opeiond cethy
et
Mesence of inhbhory Abwence of intibsory
tumor metabolism chechponts
oM, D0 PO-1,CTLAA
Atrnce of wiutie Desirable generdl perfoemance
nhibitees and imemune status

AL LR WHO save
'



