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Evaluating efficacy — 10 years on
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Phase Il failures: 2008-2010

Well-conducted Phase Il clinical trials provide
the data required to determine whether
there is a case to be made, both scientifically
and commercially, for progressing a drug
candidate into Phase lll trials. At present,
however, Phase |l success rates are lower than
atany other phase of development. Analysis
by the Centre for Medicines Research (CMR)
of projects from a group of 16 companies
(representing approximately 60% of global
R&D spending) in the CMR International
Global R&D database reveals that the Phase

Il success rates for new development projects
have fallen from 28% (2006-2007) to 18%
(2008-2009), although these success rates do
vary between therapeutic areas and between
small molecules and biologics. As the current
likelihood of a drug successfully progressing
through Phase lll to launchis 50% (Nature Rev:
Drug Discov. 10, &7; 2011), the overall attrition
of late-stage drug development seems to be
unsustainably high.

To help understand these trends, Thomson
Reuters Life Science Consulting analysed the
108 reported Phase |l failures from 2008 to 2010
for new drugs and major new indications of
existing drugs(Drug News Perspect. 22, 38-51;
2009; Drug News Perspect. 23, 48-63; 2010;
Drugs Today, 47, 27-51; 2011). Out of these, 87
reported the reasons for failure FIG. 12): 51%
(44 out of 87) were due to insufficient efficacy,
29% (25 out of 87) were due to strategic reasons
and 19% (17 out of 87) were due to clinical or
preclinical safety reasons. Out of the 25 failures
that were terminated for strategic reasons, 16
involved validated targets such as peroxisome
proliferator activated receptor-y (PPARy) and
factor Xa, therefore suggesting that some
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Figure 1| Phase Il failures: 2008-2010. The 108 failures are divided according to reason for failure
when reported (87 drugs) (a) and therapeutic area (b).

of these failures were due to inadequate
differentiation from more advanced drugs

in the same class or from drugs with similar
indications in another mechanistic class.
Outof the 21 failures for which reasons were
not reported, 17 involved validated targets,
although not always in an approved indication
for drugs affecting that target. Again, it would
seem reasonable to conclude that some of
these failures were due to insufficient evidence
of an efficacy advantage over a more advanced
drug; however, itis important not to rule out
that failure could be due to the change in the
benefit—risk balance of a knowntargetina
new patient population. These data also show
that 68% (73 out of 108) of failures fell into
four therapeutic areas (FIC. 1b): alimentary/
metabolism, cancer, cardiovascular, and
neuroscience. Notably, 61% (14 out of 23)

of failures in alimentary/metabolism are for
diabetes.

Although it is difficult to draw conclusions
from these data, the finding that a substantial
proportion of Phase |l failures were due to
strategic reasons suggests that one important
underlying factor could be overlapping R&ED
activity between companies with drugs
in Phase |l trials. This raises the question
of whether an increase in collaborative
efforts between companies up to the point
of proof-of-concept for novel targets or
mechanisms might be more cost- and
time-effective.

John Arrowsmith is a Scientific Director at Thomson
Reuters, 77 Hatton Garden, London ECIN 8JS, UK.
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SUMMARY

Previous

of drug de rates rely on relatively small from

curated by the pharmaceutical industry and are subject to potential selection biases. Using a sample of
406 038 entries of clinical trial data for over 21 143 compounds from January 1, 2000 to October 31,
2015, we estimate aggregate clinical trial success rates and durations. We also compute disaggregated
estimates across several trial features including disease type, clinical phase, industry or academic sponsor,
biomarker presence, lead indication status, and time. In several cases, our results differ significantly in
detail from widely cited statistics. For example. oncology has a 3 4% success rate in our sample vs. 5.1%

in prior studies. However, after declining to 1.7% in 2012, this rate has improved to 2.5% and 8.3% in
2014 and 2015, respectively. In addition, trials that use biomarkers in patient-selection have higher overall
probabilities than trials without biomarkers.

Keywords: Clinical phase transition probabilities; Clinical trial statistics; Probabilities of success.
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Probability of Success? by Clinical Trial Phase and Therapeutic Area

PltoP2 P2toP3 P3toApproval Overall
| Oncology 57.6 32.7 35.5 3.4
Metabolic/Endocrinology 76.2 59.7 51.6 19.6
Cardiovascular L) 65.7 62.2 2on
Central Nervous System 73.2 51.9 51.1 15.0
Autoimmune/inflammation 69.8 45.7 63.7 15:1
Genitourinary 68.7 57.1 66.5 216
Infectious Disease 70.1 58.3 75.3 25.2
Ophthalmology 87.1 60.7 74.9 32,6
Vaccines (Infectious Disease) 76.8 58.2 854 334
[ overall 66.4 48.6 59.0 138
Overall (Excluding Oncology) 73.0 55.7 63.6 20.9

Source: Chi Heem Wong, Kien Wei Siah, Andrew W Lo. "Estimation of clinical trial success rates and related

parameters." Biostatistics 20(2): April 2019, Pages 273-286. Published online: 31 January 2018. DOI:

10.1093/biostatistics/kxx069




Problem: Lack of historical correlation?
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INTACT 1 Phlll
Gem-Cis +/- Gefitinib

OLUME 22 - NUMBER & - MARCH 1 2004

Gefitinib in Combination With Gemcitabine and
Cisplatin in Advanced Non—Small-Cell Lung Cancer:
A Phase III Trial—INTACT 1

Giuseppe Giaccone, Roy S. Herbst, Christian Manegold, Giorgio Scagliotti, Rafael Rosell, Vincent Miller,
Ronald B. } joan H. Schiller, Joachim von Pawel, Anna Pluzanska, Ulrich Gatzemeier, John Grous,
Judith S. Ochs, Steven D. Averbuch, Michael K. Wolf, Pamela Rennie, Abderrahim Fandi,

and David H. Johnson

Additional preclinical studies may shed light on the lack of
additive or synergistic activity in unselected human tumors.

ZODIC Phlll
Docetaxel +/- Vandetanib

Modest advantages in PFS & ORR but not OS
ClinicalTrials.gov: NCT00312377
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PRECLINICAL vs. CLINICAL
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Important to translate back: Lessons from FLEX Trial

ClinicalTrials.gov number NCT00148798
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FLEX CLINICAL TRIAL (retrospective analysis)

10

FLEX CLINICAL TRIAL
100 = —— Chemotherapy 100
—— Chemotherapy+cetuximab
90
80 80 -
S 3
5 60- 3
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10
Hazard ratio 0-99 (95% Cl 0-84-1-16); p=0-88
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Figure taken from Pirker et al., The Lancet Oncology (2012) 13, 33-42

No survival benefit to cisplatin + cetuximab treatment observed
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High EGFR expression

Hazard ratio 0-73 (95% Cl 0-58-0-93); p=0-011
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ClinicalTrials.gov number NCT00148798

Response to cisplatin + cetuximab treatment significantly associated with high EGFR expression (retrospectively)

NSCLC PDX data confirmed benefit of combination but only when EGFR H-score was re-assessed (cut-off > 200)... A case of ‘informed

predictability’?
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http://clinicaltrials.gov/show/NCT00148798
http://clinicaltrials.gov/show/NCT00148798
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First-time right? Delivering POC studies to inform the path to the clinic
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History: Olaparib (Lynparza®) KuD@s

From discovery to first-in-class clinical practice and the models in between PHARMACEUTICALS
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Cancer Therapy: Preclinical
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POC Studies to inform the Path to Clinic

From model short-listing to patient selection

CANCER RESEARCH
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Targeting ROR1 Inhibits Epithelial-Mesenchymal Transition and Metastasis
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Determinants of sensitivity
Biomarker validation

additional indications and refine patient selection approach
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RNAseq screening as a gate to select models — a cautionary tale ~ ALmac

DISCOVERY

Gene Expression Profiling — RNAseq

* Models screened for target
expression by RNAseq and
ranked according to gene o e o
expression score (shown .
opposite); data kindly o Baseline

supplied gratis by CRO . .

IN

Gene Expression (Log2.0)
N

PDX01-P1 PDX02-P1 PDX03-P2 PDX04-P0O PDX05-P5 PDX06-P6 PDX07-P1 PDX08-P2
* Confirmatory IHC screen
conducted to validate model ¢ | | e
choice (shown opposite) | g
PDX model RNAseq HC Data shown is real-world data but PDX model IDs are redacted to protect confidential company
* Concordance of model = 7 Y intellectual property
. PDX02 v ~ Could be explained by heterogeneity of
selection approaches by P03 v v PDX/sampling, cross-reactivity of IHC Ab
. PDX04 v v RNA-IHC concordance = 37.5% for human and mouse target expression,
R NAseq an d I H C IS |ESS th an PDX05 v b (insufficient confidence) cross-reactivity with another [unknown]
o . . PDX06 ® a4 protein or simply that RNA levels do not
40%). RalseS queStlonS abOut PDX07 w v translate to protein expression
PDX08 ® a4

validity of model selection on
a single method
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Building a better picture: the right model for the right question aLmac
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GEMMs

M= humanised models
Co-cultures SyngenE|CS

P DX Organoids/PDXOs
CRISPR
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Systems Biology Toolbox: connecting the dots to translate discoveries to cures

Cell Line, CDX & PDX
Xenograft model
selection based on

multi-‘'omics data

Pre-clinical
pharmacogenomics
analysis using toolkit

Linux-based
analytical
framework

‘R” & Python based
analytical
framework

. . 0
of statistical models @/(e Shiny visualisation
Pre-clinical patient 0 <>\(° toolkit for
. . Ox. ) .. .
selection strategies /Q/) A Bioinformatics and
tested in patient ?‘J\ ,{'\0‘\ Structural Biology
derived datasets G/QO g < 50 o€ s 0’@ data
Y R Q
e.g. TCGA .. dri §
te.¢ TCOA %A oo
_;..‘ ,':.,"».;.'-.‘\::v.‘:‘-‘.,’.
In silico target Ll o .
: R e s : :
validation: RNAi and °6®\'\' P ‘):94 . Key public domain
CRISPR dataset Q,b\\ /)Q -~ | datasets: technology
analysis e 43‘ agnostic
- <& ) :

In vitro and in vivo ° c(?o Microarray, RNA-Seq
drug mechanism of GJ}. ‘ MRNA expression
action studies: RNA- 6°¢ data
Seq and Proteomics Mass-Spec

analysis Proteomics and RPPA
protein expression
CRISPR platform support: N data
sequencing and Bespoke biostatistics
downstream analysis support

Almac Discovery 20210

—
ALMAC

DISCOVERY




—
ALMAC

DISCOVERY

From EMT to TME: exploiting data-driven model selection
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Deconstructing the Tumour Microenvironment: ALMAGC

DiscoverX BioMAP profiles

Stromal + immune component Stromal + cancer cell component

s '» * @ | @
,/ : . StroHT29 " StroNSCLC
s s_ & 0 slL:10 o slL-10
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iz i o a2
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ae| an . .l CAD-041.1puMm o
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-~ Cancer Cell Lines 4 Discoverx SVEGF ™' SVEGF = SVEGF
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s 81 H ¢ 1 @
. H . H <«——  Biomarker Readouts _— :
. Early lead molecule profiled in Eurofins DiscoverX
BioMAP co-culture biomarker discovery system
v, T e HDTs
. Inhibitor generated very striking biological marker o HDFs ® i @ v
profiles when evaluated in complex co-culture cellular ® u i
systems
*  Strong modulation of SVEGF observed across dose F) o i i 3 sao + 3005M ent-AD-04 3 400 . G
. - J n . a - :
range in HDF + PBMC and HDF + cancer cell panels 2 E A g £ o e BT 2B 3ao Py
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*  Suggests biological mechanism is mediated via the 2 é =z it =2 108
x .
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*  Validation of the biological MOA was achieved in-house AD-04 = USP7 inhibitor; ent-AD-04 = inactive enantiomer

in spheroid [triple] co-culture systems 2> >
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Reconstructing the Tumour Microenvironment: ALMAC

DISCOVERY

3D TME remodelling schemes

TME models: :?ﬁgzéﬂl.@;ﬁqim"f N J°c“|(322?€§§‘é§?amei2‘§r'c% . Scaffold culture . Microfluidics . 3D Bio-Printing
G E
. en Access © )
2D culture options: S r— ‘@ ?/%
- The use of conditioned medium 3D models in the new era of immune o ) - <& ‘
The use of transwell techniques e Do b e S hangtholl ERRARREN o -oovod ot Fllde scess | - Uvedvoumes | SDaichlciu | pooese
- Seeding cancer cells on fibroblasts Hpheraids Organolds
3D culture options: @3
- Colony assay in soft agar or Matrigel cot Limked contrl Unaflered fumor. | No stromal

: heterogeneity  on self-assembling specificity immune cells
- Spheroids D R e b R R PO TR S e
- Organoids' PDXO Patient Derived Xenografts . Fresh Tissue Slice

e LT -

In vivo models: ’ h icifsie] - Umtea
- Syngeneics (limitations: mouse immune system, limited tumours) I o e cots B ¢ Lo e
- CDX (limitations: homogeneous, drift/selection on plastic, immunocompromised hosts)
- PDX (limitations: immunocompromised hosts, [stromal] tissue drift) ® » o . § o
- Humanised PDX (fewer limitations? but expensive) TUMORCELLS &M pc TCD8  TCD4 TAM - CAF

- GEMMs (limitations: mouse immune system, slow to grow)

Goals

To develop a 3D high-throughput assay that allows us to investigate the infiltration, activation and function of immune cells, and tumour cell cytotoxicity
upon different immune checkpoint inhibitors/compound treatments

In-house development of tumour immune microenvironment (TIME), using tumour cell lines with or without primary dermal fibroblasts
(HDFs) or cancer-associated fibroblasts (CAFs) co-cultured with human immune cells in non-adherent growth conditions
Almac Discovery 20210
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Reconstructing the Tumour Microenvironment (ex vivo): ALMAC

DISCOVERY

HT29 + CAFs + PBMCs 72 hours .
3D Spheroid Tri-culture Assays for Compound Profiling: — > o+l ——— |27
PBMC Spheroid S3
isolation formation IncuCyte
HT29GFP/CAFs/PBMCs
3D spheroid tri-culture of cancer cells, CAFs 505000
and PBMCs = 50000000
=4 Control
. E 5000000 ICl agents ] [/
96-well plate format; 1 spheroid per well E
= 50000000 l ,I ; j
. =
Treat with test agents (mono or combo) S 45000000 /1 ; :
__:En-. S / ¥ !i‘;‘t“ Monotherapies
Measure in real time on IncuCyte 2 ﬁ X Y -
< 35000000 /
_2 y ! 23 !!\
L, 30000000 F A .
g Y N
— 3 g ] = 25000000 2 o et T
Vehicle e R | usP7i g _ 3 Lo Wa el IATL - T
treatment - ~ | treatment 1uM g 20000000 5] 53 -H“!\.,:/f\;\( I Combinations
E 15000000 g . re t;1'
(L]
E 10000000
k]
5000000
o 1 2 3 4 5 ] T
Time (Days)

HT29GFP + CAF + PBMCs (freshly isolated PBMCs) + ICl agent(s)
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Syngeneics, [serendipity] and systems biology ALMAC

. . . DISCOVERY
Helping to connect the dots to translate from discoveries to cures
—_ —~
&' 20007 =
< -8 Vehicle
o " e ADC-159 [30 mg/ke) 2 100+ o é 150+ o ns . 100
— " -= ADC-159 [100 mg/kg] P - ° = .
(] : N’ 75- LL ° L 80- ns
S 3 * O 1004 e o — .
2 ; 5 L % ® *kk 60_
S £ 501 > e & .
S L - oo = ., 8 401 *
5 Eas{ | ~ & goe fxe- O i T
e s o L oo X 207
E—n [ ] o
> 3
= 0 T T = 0 T T T 0 T T T
Vehicle ADC-159 o & ) &) 2 o) o)
100 mg/k © NN NN
[100 mg/kg] & O G & ;
Days Y QO A\ KO
. . . © W © ©
¢ Treatment of CT26 syngeneic tumours with ADC-159 as a monotherapy in an 6‘0" @Q (QG, &Q
initial POC study produced statistically, but still only modest effects on tumour o» @Q ) ,\/QQ
growth (by calliper measurement)
» 100-
*  However, analysis of the tumours revealed remodelling of the TME on multiple 3 BjCM
levels 807 . N
<t 2
[a) 60- ° ° r::nfx;m’lﬂe
*  Analysis of circulating VEGF revealed a dose-dependent decrease with ADC- LE) _3‘:_ The clinical role of the TME in solid cancer
159 treatment (as predicted by the DiscoverX co-culture assay) 407 . e e, Xt o, Wl i i nd i S o
DI 2 0_ % o hmﬂ:[hlghlymmm and hexemgenuuse(mysmmm :fnlnmnurnmmlymnmms nﬁli(g:;r':r:ﬁ ‘:]uurlga\so interacting cells from mr
*  FACS analysis of the treated CT26 tumours demonstrated an increase in CD8* T ‘3\5 : : o o o ko e
cells suggesting a modulation of the tumour microenvironment < 0 . . . hntn (1 i, G o e by T e g et
D T e e et e
@S}Q) Q)% <’_)°" E\Z;E:EEEEE :ﬂ:ne‘? S:EE%E; cnr:g:::;;l\! -camzxmre. and we summarise numerous studies evaluating its clinical significance
Also of note, we observed a dose-dependent increase in the level of PD-L1 on {° ?90 ?90 o T D R A R
CDA45- cells (endothelial, fibroblasts and cancer cells) NS NS
S S
N N
RS
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Syngeneics, [serendipity] and systems biology ALMAC

DISCOVERY

Helping to connect the dots to translate from discoveries to cures

PD-L1 mRNA expression PD-1 mRNA expression Tumour vasculature abrogated with ADC-159
. Analysis of CT26 syngeneic tumours treated with ADC-159 (an orally bioavailable ' :

version of AD-04) at the transcriptomics level confirmed the FACS findings B
. Immune checkpoint molecules, PD-1 and PD-L1 are transcriptionally upregulated 2 ] I I
— m

following treatment with ADC-159 IIII 147 ;
lehicle

. These finding suggest that a immunologically cold tumour could be sensitised to an i I
agent targeting the PD-(L)1 axis o
. CT26 tumours were treated with ADC-159, an anti-PD-L1 agent or the two agents in

log2 mRNA expression
0.0 05 10
L |

log2 mRNA expression
-0.5

-1.0

combination and tumour growth followed over time

®  Vehicle treatment
®  ADC-159 treatment

100pm 100pm

CD31 endothelial vessel marker; NG2 pericyte marker

As hypothesised, an increase in PDL-1 expression, infiltrating CD8+ T cells, and reduced
VEGF levels resulted in improved responses to an anti PD-L1 agent. Provides in vivo POC

Confirmation of * in tumour infiltrating cells by Ultivue 10 multiplex panel (planned)

that treatment with ADC-159 can modulate the tumour microenvironment to turn
immunologically cold tumours, warm N

Veh vs Anti-PD-L1 10mg/kg ip BIW Veh vs ADC-159 75mg/kg po QD; anti-PD-L1 10mg/kg ip BIW Kaplan-Meier (surrogate) survival
401 40— ] . .

g E Immunologically cold tumours o 407 100+ O Vehlcle
E 357 do not respond to PD-L1 treatment E 357 Improved tumour responses @ ] 1 —— Anti-PD-L1
g 307 g 307 with combination 2 - ADC-159
5 257 3 257 21 o L — ComboADC-159; anti-PD-L1
£ 204 £ 204 ] 50
2 153 2 15 9] ]
g 15 ] a>) 15 1 g ]
5 1] g 107 g L_l]
Q - o 54 ] =0.0092| p=0.0002
DCO-.WHWWWHHW “ o] o.........,.'.15.......,?*...E.*f..,

0 7 14 21 28 35 42 49 56 0 7 14 21 28 35 42 49 56 0 20 40 60

Days (dosing/post-dosing) Days (dosing/post-dosing) Days

In addition, the combination treatment was very well tolerated with no body weight loss or adverse clinical signs observed over a 7-week dosing period

Almac Discovery 20210




Turning up the Temperature in the Tumour Microenvironment ALMAC

DISCOVERY

Current responders with Target responders by combining
immune checkpoint inhibitors ICIs with TME* modulators

Hot
Tumours

Hot Immune modulators
Tumours

Cold Tumours Cold Tumours

Combination therapies to improve patient responses

* Unmet need in 2" line NSCLC: <20% response rate in a PD-L1 unselected population

(Borghaei et al., 2015 NEJM 373:1627-1639; Nishio et al., 2015, 33:15, 8027)
Almac Discovery 20210 19




Turning up the Temperature in the Tumour Immune Microenvironment ALMAC

DISCOVERY
Abstract #2629 3:‘\ A multiplex immunofluorescence assay to assess immune checkpoint inhibitor-targeted = leidos
CD8 activation and tumor co-localization in FFPE tissues L Bl e, .
; NATIONAL 7 <
{ C m) CANCER Tony Navas’, Kristin Fino", King Leung Fung?, Facundo Cutull®, Robert J. Kinders?, Aditi Sharma?, Geraldine O'Sullivan Coyne’, Alice P. Chen’, Toby Hecht’, James H. Doroshow’=, Ralph E. Parchment* Frederick National Laboratory
i PESIIUE: ogranm, Frederick Froderick, MD 21702; Wtivie, Inc, Cambeidge, MA 02138 for Cancer Research

Abstract

T S e skl W ety iAo Figure 5. Definiens Image Analysis and Quantitation of CRC, NSCLC, and Table 1. Quantitation of total number of activated CD8 T cells in
(e i o N et Breast TMA Cores relation to tumor tissue or surrounding stroma in select CRCand

breast TMA c

GiCTE B e conama
] cour cose e
B oo conpnae

NSCLC D6, » NSCLC D6

Figure 4. qmIFA Clinical Sample Feasibility on NSCLC TMAS

NSCLC E8

Breast EX
Breast E1

48. High Resolution Images NSCLC TMA E7

The antibody panel in the UltiMapper 1/0 T-act kit enables users to identify Poster available on ULTIVUE website www.ultivue.com
activated T cells. CD3 is a marker of T cells. Granzyme B is produced, stored, (Images used with permission)
and released by cytotoxic T cells to mediate cellular death in combination with
perforin. Ki67 is a nuclear protein that is a marker of proliferation. Co-
expression of CD3, Granzyme B, and Ki67 indicates proliferating cytotoxic
T cells. SOX10 is a tumour marker for melanomas while panCK detects
carcinomas (provided in a cocktail).

CenNumber

Breast C6

= ULTIVUE

UltiMapper 1/0 T-act kit (ULT20104) staining
non-small cell lung cancer tissue. CD3 (red),
Granzyme B (green), Ki67 (orange), panCK
(cyan), and nuclear counterstain (blue).

ol Number

Ultivue’s multiplex IF panels enable
simultaneous detection of multiple cell types involved in immune and TME biology
Offers an innovative and powerful approach for visualising and quantitating TIME modulation in preclinical (and clinical) 10 studies

Almac Discovery 2021© 20
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Novel Target Rationale

Summary: Reprogramming the Tumour Microenvironment (TME)

Growth factors
Cytokines l | Chemokins
T
Cancer-Associated P a Tumor cell
Fibroblast 7 o - ¥ &
Myeloid populations Lymph
Myeloid derived
e’ Suppressor cell o B cell
Macrophage NK cell

| - - . " Tl
Dendritic cell - -
%ﬂbt? = S - “" Endothelial cells o

How do we convert the complexity of the tumour microenvironment into actionable/druggable biology?

Almac Discovery 20210 21




Novel Target Rationale “ALMAC

DISCOVERY

Summary: Reprogramming the Tumour Microenvironment (TME)

TME: ECM/stroma/fibroblasts TME: Immune CD8 TILs

USP7 inhibition:
. Decreases VEGF secre
. Decreases invasion
Destabilises HIF-1a

r

Replication
*  Epigenetics
Other oncogenes and TS

Patient relevance: )
p53 WT/immunologically ’cold’ tumours TME: VEGF/endothelial cells

USP7 = ubiquitin specific protease 7
Almac Discovery 20210 22




Looking Ahead... "ALMAC

Building a Tumour Microenvironment (TME) model for POC studies PIsEavERY

Models at CROs short-listed based on:

* Ability of CRO to perform humanisation esp. CD34 human umbilical cord blood
* No response to ICl (potential to potentiate)

* p53 activity score (in-house RNAseq 14-gene signature)

* Cold TME/low immune cell infiltrates (potential to turn cold tumours warm)

PDX model from patient ‘X’ refractory
to pembrolizumab treatment

CRO :A; RNAsje‘q 14-gene Ny '
activity score Expectations:
signature \1 )
I Vehicle

Male patient ‘X’
NSCLC TP53 activity score: 348 CRO Lung Models

Progressed on pembrolizumab
TP53 WT _
:12225%1 @
||| | | IH“ N Il“”“l” I \||\|||II i

CRO IB’ / PDX Model ’
e // /\ PDX model(s) selected
-

Days of treatment

TV (mm3)

Keytruda/pembro

Days of treatment

PDX model from patient ‘Y’ refractory ADC-159

to treatment

TP53 activity score, log2
0 10 20 30 40 50 60 70

Combo

TV (mm3)
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Looking further ahead...

Transkat

New Horizons in Translational Medicine [

Volume 2, Issue 1, September 2014, Pages 1-4

%

Besearch Articles

Systems Patientomics: The virtual in-silico patient

0.V, Dimitrov B 8

Show more ~~

+ Addto Mendeley =2 Share %9 Cite

https://doi.org/10.1014/j.nhtm.2014.08.002 Get rights and content

Almac Discovery 20210

We will undoubtedly continue to see
improvements in host strains and
humanisation approaches

Datasets for ‘hot’ areas e.g. 2"4/3"d gen
ADCs, CAR-T, 10 cold/hot will continue to
gl‘O\é\l ?nd inform predictability/utility of
models

There is a need for reverse-translation
from clinical trials to better understand
failings (but appetite among biotechs &
pharma companies is ?eneral/y low) - see
slide S3 for example of where clinical
Isl_gjlgcess is informing preclinical models for

Likely to see a step-change in
computational and systems biology (e.g.
Al/ML) approaches and application to in
silico patient avatar models
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S1. What have | learnt...? ALMAC

DISCOVERY

* Important to cross-validate models and/or approaches — take the time to do this! It seems obvious, but presence of target and disease biology is important
*  Challenge your assumptions (challenge/stress-test published data)

*  Work with the CRO to interrogate and understand the model — don’t be afraid to ask!

*  Perform power analyses upfront; ask CRO for historical data to help with this

* In our biotech world, we are mostly interested in demonstrating in vivo proof-of-concept effects in a couple of models (foothold/gain confidence in
molecule/target biology > POC/hypothesis testing)

*  Typically, on any given project, these models are complementary (each with their pros & cons):
— High vs low target expression

— Simple vs complex (syngeneic vs humanised PDX) Cell-Line derived Xenograft Patient-derived Xenograft
— Overexpression vs KO —
‘ MOdeIS most Often used fOf'Z 1 Checkpon?': inhibition data |1, Not reflecting current|O 1. Known patient I Longer study timefines
—  Demonstrating efficacy ey e yelsiin e 12 Canbe more expensive
. . . & i . Models Ist. t (but t r than
—  Modulation of target/MOA/downstream biological effects 2 Predefinedtherapeutic |- hotrydet spprovediOtheraples: |  yearsogon
_ : 7 {3. Limited bicinformatics 3. Bewter translability
Some tOXICOIOgy readouts 5 RLS r:\f;:maybe 4, Senzitivity to checkpoint 4. Valued by Investors
can be variable for some 5. Extensive model
. . . . . models i
*  When possible, build a package of efficacy data in different DS o
models including different indications &/or types of model as YA Choose CLX over PDX for PD analysis or @ Choose PDX over CLX for Efficacy of
. . . . . . A early-stage drug candidate selection A Bi ker study and for investor e
this builds confidence (although not necessarily predictability) : st bbbkt
o CHAMPIONS
° JUSt as lone Swa“OW dOES nOt make a summer” One gOOd https://www.brighttalk.com/webcast/18129/444843?utm_source=Champions+Oncology&utm medium=brighttalk&utm campaign=444843

xenograft result does not make a successful clinical trial
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S2. Evaluating efficacy - Interpreting results, building confidence ALMAC

DISCOVERY

*  Preclinically, anti-tumour effects are often reported as changes in tumour volume over time (relative TV,
absolute TV, mean, median, individuals, T/C, %TGI, mRECIST)

*  Lack of standardisation/harmonisation between groups (although most published M&M are reasonably
clear enabling some comparisons)

*  Many published papers cite %TGI as the sole readout and it is often calculated on a day when results look
best or on the day when the vehicle group is terminated; need for unbiased analyses/reporting (present
best effect, biggest difference, best models)

Tumour Volume

*  Some groups have tried to align tumour volume data from mouse xenograft studies with clinical RECIST*
criteria. Tumour shrinkage and time to disease progression are important readouts to align with clinical

parameters, objective response, time to event (progression), survival (note: measurements e.g. 5mm increase over
baseline = progression, and inclusion of lymph node assessment is technically limited in mouse studies) A

Time

*RECIST = Response Evaluation Criteria In Solid Tumours

* Justice et al., 2014 and Gao et al., 2015 have presented the case for harmonising the criteria, analyses and Pant 0
reporting of mouse efficacy data (Best Average Response)

Patient 20,
at4 Mo

< One positive xenograft study # a positive clinical trial result! A bank of positive data in different models
provides increasing confidence — maybe even some predictability ¢ Bscine

Patient 41,
[l at4 Mo

*  Given the complexity and many different cancers/patient disease state, there is unlikely to be a single ‘best’
model or approach — use the model that best replicates the disease, mechanism or target to build
confidence

Ultimately though, species differences and heterogeneity of many patients in a clinical trial with different disease biology, subtypes and stages of disease
are most likely to drive the major contribution to the differences observed between clinical and non-clinical results
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S3. Preclinical Models of IBD — Clinical success informing preclinical models ALMAG

DISCOVERY

In the field of Inflammatory Bowel Disease (IBD), tremendous progress has been achieved with the approval of anti-TNFs, integrin blockers, JAK
inhibitors, anti-IL-12/23 agents for treating patients, with S1P antagonists potentially following soon

* However, the success in patients has actually highlighted the flaws in the predictability of preclinical models

* None of the approved treatments are efficacious in all of the rodent models of IBD

* In fact, many of the approved biologic treatments work only in one of the many rodent models

* The choice of the rodent model can avoid false negatives and add predictive value for preclinical drug discovery projects

* |t seems obvious, but choice of model should represent the disease biology
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