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Name Th gape u dta get D evelopme 1t stage Cl nical data in MM
pat @ s

Amatuximab (Mo AbO 0O 9 Mes ah dn Pha £ |1 Pr gres son fe esurvival
wa s5 206

GC10 6 TGF-3 Pha € Il Disea ® stab iizlation in

pat e nswi h p & ual

mes oah ¢ dma, no effect
on CD 4", CD 8" o rNK cel |
subsets

Bevacizumab VEGF-A Pha I I Modest effect on
pr gres son-fre esurvival

Cixutumumab | GF-1R Pha £ I N ot avai db &

Tremel mumab CTLA-4 Pha £ |1 Pr gres son-fre esurvival
of 6.5 month s

PF-03446X2D6 ALK-1 Pha £ I Sustain @ stab & d sea ®
of owr 1 2monthsin a
pate n wi it MM

BIW-8 9 8 GM-2 Pha £ | N ot avai db &
Ri dtumumab HGFR Pha ® | N ot avai db &

ALK-1: Activin receptor like-kinase 1; CTLA-4: Cytotoxic T lymphocyte-associated antigen 4; MM: Malignant mesotheliom:



A

Immun e Study D esi Stage Sub o N Med an PFS Med an OS
Th gapy Analyzed g g yp (months) (months)
W
Ipimhumab "é;nccler: mes Phasel Advanced gl\sﬂas 17 NA NA
206 SS
CSa
Tawb iet al. D DLPS
ASCO Ewing
Pembrol zumab Me & ng Phase || Advanced LMS 40 Not reached Not reached
Abstracts. 0OSa
206 SS
UPS

Merchant et

Dendri t cel | al. Cl i

training, tumor Phase |1 Advanced STS 29 24 42
lysate,reinfusion Cancer Res.
ysate, 206
Tumor cel | Gol ddrg et
transduct on wi h [al. Cln ASPS
GM-CSF, radiat on,|Cancer Res. Phase | Advanced CcCGs 11 NA NA
reinfusion 205%
HER-2 expres n Ahmed et al. DSRCT
b 9 (3ciniOncol. PhaseI/11  Advanced Ewing 16 1.5 103
CAR-T-cel 4§
205 OSa

MAGE-A1, MAGE- |Krish mdas
A3, and NY-ESO-1 |et al. Cancer Ewin
dendri t cel | Immu ol Phase | Advanced 9 2 0 NA

) ) RMS
vac ene (wi Hh Immunother.
deci db ne) 205

Abbreviations: PFS = progression-free survival, OS = overall survival, ASPS = alveolar soft part sarcoma, CCS = clear cell sarcoma, CSa = chondrosarcoma, DDLPS = dedifferentiated
liposarcoma, DSRCT = desmoplastic small round cell tumor, LMS = leiomyosarcoma, OSa = osteosarcoma, RMS = rhabdomyosarcoma, SS = synovial sarcoma, STS = soft tissue

sarcoma, UPS = undifferentiated pleomorphic sarcoma, NA = not available Dancsok AR et al., Oncotarget 8:7068-7093,2007)
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Shumacher TN,Science 348:69-74,2015.



A @ B gi\ |dentify potential c @ |dentify potential

Induce neoantigens neoantigens

tumor cell
destruction J
Create Induce or expand
synthetic vaccine neoantigen
(RNA, DNA, peptide) specific T cells
{7
Provide \ Provide in combination \Prouide in combination
checkpoint blockade with adjuvant and checkpoint blockade
checkpoint blockade

Shumacher TN,Science 348:69-74,2015.
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Targ ed Treatme nd Phase Cl nical Trial ID Patie n El gibi tyi Stat 8
Costimulatory /Ch ekpoin tCombinations
CD1 3 74-1B B PF-0 5 0 8 2 5 G\éelumab Ib/11 NCTO 2 5 B Adv aced/ retas aticsoldi  p o iing
PD-L1 t mos
CD1 3 74-1B B PF-0 5 0 8 2 5 ®@mbrolizumab | NCTO 2 1 B®8 Adv aced/ retas aticsoldi  p o iing
PD-1 t mos
OX40 MED 16 3 8 8/—Durv &umab | NCTO 2 2 260 Reur en to rmetas aticsoldi - o o1 iting
PD-L1 t mos
OX40 MED I6 4 6 Alone, +
CTLA-4 Tremel mumab, Ib/11 NCTO0 2 2 333 Adv aced soldit mo s Ongoing, not recruiting
PD-L1 o r+ Durv &umab
CD27 . . Adv aced cancers including .
PD-L1 Varl umab + Atezol zumab 1711 NCTO 2 5 4645 HNSCC R eruiting
53_217 Varl umab + Nivolumab 1711 NCT0 2 3 38 Adv aced soldit mo s R eruiting
Ch ekpoin t Ch ekpoin tCombinations
CTLA-4 . . Adv aced/ netas atic B7-H3+ .
B7-H3 Ipi humab + MGA271 | NCTO 2 3 814 HNSC G melanoma, o INSCLC R eruiting
CTLA-4 Tremelmumab + Durv dumab 11l NCTO 2 5 389 HNSC Cwit o p io r R eruiting
PD-L1 chemot hrapy
CTLA-4 . R eur en to rmetas atic .
PD-L1 Tremelmumab + Durv &umab | NCTO0 2 2 §&1 HNSCC R eruiting
CTLA-4 Tremel mumab + Durv d&umab R eur en to rmetas atic . .
PD-L1 (monot Brapy o rcombination) x NCTO 2 3 D84 HNSCC Ongoing, not recruiting
CTLA-4 Adv aced soldit mo s
Tremel mumab + Durv &umab including HPV- HNSC Co r .
PD—L;. + PolylCLC 1711 NCTO 2 6 8@ HPV+ HNSC Cafter p o r Not yet recruiting
Vac me .
treatmen tfai ure
PD-L1 Durv déumab R eur en to rmetas atic .
CTLA-4 +/—Tremelimumab i NCT0 2 3 8™ HNSCC Reruiting
E?_‘ﬁ?’ Pemb rligumab + MGA271 | NCTO 2 4 253 B7-H3+ adv mced HNSCC R eruiting
PD-L1 Durv dumab + R eur en to rmetas atic HPV- . .
HPV E7 ADXS 11-0 a /11 NCTO 2 2 985 as sciated HNSCC Ongoing, not recruiting
:;'3?13 BMS-9 8 6 0 ¥ /6~ Nivolumab | NCTO 1 9 4@® Adv aced soldit mo s R eruiting
LAG-3 ) .
PD-1 LAG5 2 5 /- PDRO 4 1711 NCTO 2 4 @24 Adv aced soldit mo s R eruiting
-Prg\flf MBG4 5 3/-PDRO 1711 NCTO 2 6 @68 Adv aced sol dimal gnancies R eruiting
Ce t ximab Combinations
CD1 3 14-1B B Urelumab + Cet wimab b NCTO 2 1 D&® OAdr‘(’:Ff’cced/ metas atic HNSC € 4, 5ing, not recruiting
CTLA-4 Iplmumab + Cet yimab + IMR b NCTO 1 8 @DQ NCTO 1 958 2 Stage | II—'IVB HNSC Cpl6-or R eruiting
T in ermediate-risk p1 6
Cet xyimab + SO CChemo R eur en to rmetas atic . .
TLR8 (CDDP+ 5-FU) +/— VTX-2 3 B I NCTO 1 8 8320 HNSCC Ongoing, not recruiting
Cet yimab+ VTX-23 37
TLR8 wind o vof o p ptowity befo e Ib NCTO 2 1 350 Stage |1-1VA resectable HNSCC R eruiting
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I 1 19 9/&losed HSV-TK Retro B.Maria (USA)
I 1 19 9/&losed HSV-TK Retro N. Rainov (Germany)
I 1 19 9/closed HSV-TK Retro J. Brotchi (Belgium)
11 2 0 O/@pen Oncolytic virus HSV G.Cruickshank(UK)
11 2 0 0/®pen TGF-b naked/ plasmid DNA USA
I 1 20 1/bpen Fas-TNF Receptor Adeno T.Cloughesy(USA)
Chimera Transgene
R
[0 19 9/&losed HLA-B7Beta 2 MG Lipofection JA Thompson(USA)
[ 1 2 0 0/%pen HLA-B7Beta 2 MG Lipofection NR.Gonzalez(USA)
(. 2 0 @/ open HLA-B7Beta 2 MG plasmid DNA Netherlands
[ 1 2 00/®pen HLA-B7Beta 2 MG Adeno Dummer (Switzerland)
(. 2 0 0/®pen HLA-B7Beta 2 MG plasmid DNA Netherlands
[0 2 00/®pen GM-CSF, oncolytic HSV KJ.Har mgton (UK)
[ 11 2 0 0/®pen GM-CSF, oncolytic HSV H.Kaufman (USA)
(. 2 0 1/bpen GM-CSF, oncolytic HSV HL.Kaufman (USA)
[ 1 20 1/%pen GM-CSF, oncolytic HSV Amgen (UK)
[ 11 2 0 0/®pen p5 3 Adeno Z.Shanwen(China)

ht t:p/ ww.wi dy.com/legacy/ w dychi/ge rmed/ cl nical/


http://www.wiley.com/legacy/wileychi/genmed/clinical/

=

[ 2 0 O/@MPEN p5 3 Adeno J Nemu raitis(USA)

[ 2 0 O/klosed p5 3 Adeno JT.Hamm (USA)

[ 2 0 O/klosed p5 3 Adeno D.K. Hos $eld(Germany)

[ 2 0 1/MPEN GM-CSF/ oncolytic HSV MR.Posner (USA)

[ 2 0 1/3DPEN Endostatin Adeno G.Yoo (USA)

[ 20 1/@pen HSV-TK Retro J.Mehta (USA)

I 11 2 0 2/open HSV-TK Retro Germany, France,
Belgium, Italy, Spain

[ 2 00/®pen HSV-TK Retro ltaly

[ 2 00/Dpen HSV-TK Fabio Ciceri(ltaly)

it

[ 2 0 1/%pen RNA Knockdown/bi- naked/plasmid DNA M.Barve (USA)
shRNAfurin TGF 1
and TGF 2/ GM-CSF cDNA

I 1l 20 1/%pen Mesothel n Listeria monocytogenes R.Has sn (USA)

ht t:p/ ww.wi dy.com/legacy/ w dychi/ge med/ cl nical/


http://www.wiley.com/legacy/wileychi/genmed/clinical/

T cell

' TCR
CD3 signaling complex

(Kershaw HM et al., 2014)



TCR

MART-1 (DMF 4 HLA-A213 Metas atic melanoma 17

MART-1 (DMF 5 HLA-A2'5 Metas atic melanoma 20

Gpl 0@ 3-1 6 RHLA-A215 Metas atic melanoma 16

CE AHLA-A22?

NY-ESO-1/HLA-A21 819

NY-ESO-1/HLA-A220

MAGE-A3/HLA-A223

MAGE-A3/HLA-A12 429

MAGE-A4/HLA-A2425

Metas atic co | ectal
cancer

Metas atic
melanoma/Synovial cel 12 318
sarcoma

Multiple myel ma 20
Metas atic

melanoma/Synovial cel |
sarcoma/Esop fageal

cancer
Metas atic
melanoma/Multiple 2
myel ma

Esop lageal cancer 10

1 2 (RECIST)

3 O (RECIST)

1 % (RECIST)

3™

5 %%/61%

8 O

5 %% (RECIST)

0%

0%

None

Gr. 3 skin
Gr. 3 hear ng
Gr. 3 sight

Gr. 3 skin
Gr. 3 hear ng
Gr. 3 sight

Gr. 3 co kid

None

None

Metal s &t u s
changesan d
fatal ties

Fatal ties

None

N/A

On-target, off-

t mo rtoxicity on
melanocytes in
skin, eye an din rer
ear

On-target, off-

t mo rtoxicity in
melanocytes in
skin, eye an din rer
ear

On-target, off-

t mo rtoxicityin
no mal co Ino

N/A

N/A

Neur toxicity d w
to cr es-
recogniti o of
MAGE-A1 2in

no mal brain
Cardiac toxicity

d e to cr es-
recogniti o of
Titin-1 in heart
tis seu

N/A

Joh s o LA et al..

€ll Res.2 738-582 0 1Y



CART

(CAR #)

Al pa folate : 0

recep o r(1)% Ovarian cancer 14 0% None N/ A

?1D)%’67 LL1-CAM \e « o bstoma 6 0% None N/ A
On-target, off-

CAIX (1)3° Re ral cel tarcinoma 3 0% Bi &ry toxici ¥ tumo rtoxici
in bielduct

GD2 (1)3 38 Ne u & hstoma 11 2 ™o None N/ A

L1 Ra2 Gl ab Astoma 0

(zetakine) (1)8 mul foime 3 0% None NIA

Mezgth dn Mesoth d ama/ Pancreatl/1 0% None N/ A

(2) ic cancer

I(—|2E)I392/ERBBZ Sarcoma 19 0% None N/ A
On-target, off-
tumo rtoxici

I(_ISE)TQZI ERB B Metastat ¢ melanoma 1 N/ A Fatal vyt in lu g and
oth @ no mal
ts 8 e

Joh s o LA et al., €ll Res,2 7#38-582 0 1)7
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] Nprrpal ceh—- Tumor

3. Tumor killing

\J /

Meng X, et al. Molecular Therapy, 2010, Miyamoto S, et al. Cancer Research, 2012



FDA
Al aE .Bisl ad et al2,0 1)6

G2 07 Herpes Aet its, Inc. Gl ama 200
simplex virus
NTX-0 10 Senec avVal dy Neotropix Neuroendocrine 2086
Virus tumours
ONCOS-1 2 Adenovirus Oncos Mal gnant 20 3-14
Therapeutics mesothel ama,
ovarian

c acer, and gl ama

DNX-2 4 Q@ Adenovirus DNATtrix Gl ama 2012

Reolysin Reovirus Oncolytics Gl ama, gastric
Biotech Inc. c acer, primary
peritoneal c acer,
fal dpian tube
C acer,
ovarian c acer, and
pancreatic ¢ acer




H10 : Recombian tad e a\rus commercial zie d
undret heaame of Onco i n®

ChiamnFDA 206 11 Onco i n®

4 4

Tamoendaha p a&p \ec: alsok mowi as
T-V E o0 rOncoV EXCGM-CSF

20% 10 27 F DA GM-CSF
HSV-1) Imlygi® £






