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> RZialT - GEhe. REHE. @dREFSEEFS
77 (Immunotherapy , including vaccine,
immune cell Therapy, cytokine, monoclonal
antibodies).

» BHEATT ( Gene Therapy )
> FHRSAHATIEEF (Stem Cell Therapy and

Tissue Engineering )
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Environmental Exposures
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A prefusion-stabilized RSV F subunit vaccine elicits B
cell responses with greater breadth and potency than a
postfusion F vaccine

Lawren A, Chang'+t, Emily Phung't6, Michelle C. Crank"||, Kalthyn M. Morabite', Tonys Villatana®,
Filip Dubovsky®1, Judith Falloon®s, Mark T. Esser®, Bob €. Lin', Grace L. Chen'"",
Barney 5, Graham' ™, Tracy J. Ruckwardt*

Science transi Med, 2022, Dec.

Structure of RSV Fusion Glycoprotein
Trimer Bound to a Prefusion-Specific
Neutralizing Antibody

Jason &, Bclellan, ' San Chen,! Sherman Leung,® Kevin W, Graepel,? Xiwlian Dw,?
Yongpieg Yamg," Tongging Zhew." Ulrich Baxa,” Etsweke Yasuda,” Tim Beaumont,’
zad Kumar,' Kapeon Modjamad,” Ticheng 2heng,” Min 2hao.” Ningshao Xia,*
Peti O, Kwang, ™ Barmey 5. Graham’

Science, 2013, 340: 1113-1117
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EMEEFAFHEEYE (XBB.1.5+BA.5+Delta mutant trimer )

He C, et al. Nature Communications, 2022
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Synthetic Generation of Influenza Vaccine Viruses
for Rapid Response to Pandemics

Philip R. Dormitzer,'* Pirada Suphaphiphat,’ Daniel G. Gibson,>™" David E. Wentworth,*
Timothy B. Stockwell,” Mikkel A. Algire,” Nina Alperovich,” Mario Barro,” David M. Brown,”

Synthetic biology
speeds vaccine
development

Nature, 28 September 2020
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Fig. 4. Timeline of the proof-of-concept synthesis of H7N9 influenza viruses, HA and NA genome
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Chimeric Antigen Receptor-Modified T Cells
Chimeric Antigen Receptor T Cells for Acute Lymphoid Leukemia
for Sustained Remissions in Leukemia

Cell

Genetic Inactivation of CD33 in Hematopoietic Stem

Cells to Enable CAR T Cell Immunotherapy for Acute
Myeloid Leukemia

Analysis of Factors Predicting Treatment Response of 254 Patients Who
Received CD19-Targeted CAR-T Cell Therapy for Relapsed/Refractory
(R/R) B-Cell Acute Lymphoblastic Leukemia (B-ALL)
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A CR case of CD19 CART trials for relapsed
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Number of mAbs
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Melanoma antibody (ipilimumab) approved

Nature Biotechnology 06 May 2011



Anti-PD-1 Antibody Active Against Various Cancers

APC/Target cell T CELL

B7.1
/ g
Panth 1 - (-] signal
apoptolic B7-H1
signal in e
tumor cells ] — Anti-PD-1

— B7.1

APC/Target cell Anti-B7-H1| T CELL
2ot | 7 P - () signal
signal in B7-H1 /

tumor cells —

Current Opinion in Immunciogy

®objective responses, 28 percent of patients with melanoma,

®27 percent with renal cell cancer, and 18 percent with NSCLC.
®Many of the responses were ongoing for more than one year.

® Grade 3 or 4 drug-related adverse events were seen in 14 percent

of patients

New England Journal of Medicine June 2, 2012
ASCO; June I to 5 in Chicago.
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Overcoming resiatance to checkpuint blockade Enhancing responses to cancer

Tumor cell killing by T cells
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Figure 4| Resistance to checkpoint blockade therapy is overcome
when combined with selective PIZK-y inhibition. a. Therapy regimen.
b, Mean tumour volume of subcutaneous 4T1 temour in conteol, ant

PI3K #I7) RIEHLARIANZ S, BEETHRE
1C50=0.7 nm BEEmEEESH, FEBRNLICBSTH.

Henau OD, et al, Nature 2016 Pia Kvisthorg, et al, Science 2018



CXCL13 as a Novel Immune Checkpoint for Regulatory B
Cells and Its Role in Tumor Metastasis
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CXCL13 deficiency enhanced the metastasis
inhibitory ability of chemotherapy

Number of lung metastases
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2IK1SFADCZAIIRHt Eh

Brand Name Company Targei Payload Indication Launch Year

2004005

1 Mylotarg PlizerWyeth CD33 Calichcamicin Acute mycloid leukemia  Relounched in
201709

- Aty Scattle GCIH..‘Iii.':x T30 MMAE Hedgkin lymphoma, large 201 108

Millennium Takeda eell lymphoma
3 Kadcyla Genentech/Roche HER2 Dl HER2+ Breast cancer 302
E g : F Acute lvmphoblastic =
MRrer Wy ) 2 5
4 Besponsa PhizerWyeth D22 Calichcamicin Leskiia 200708
5 Lumaxini AstraZeneca CD22 Pseudmmonas exotoxin e mtmﬂf’[? halry 201809
cell leukemia
6 Polivy Genentech/Roche D7 MMAE Diffuse lnrge B-cell 2019.07
Ivimiphoia
T Padeey Astellas/Seattle Genetics  Nectin-<t MMAE Asbyariced o e 2019.12
urothelial cancer
8 Enhertu 'mr'"z:'“_w Dhodichi HER2 Dixdd Muetastatic breast cancer 201912
Sunkvo
9 Trodelvw Immunemedics Trop-2 SN-38 Triple-negative breast 2020.04
CAANEET
100 Blaieg GlaxoSmithKline BCMA MMAF MEIaE Crrefac b 2020.08
multiple myeloma

11 Akalux RakutenMedical EGFR IRDwe TODDX Head and neck cancer 2020.04

12 Zynlonta ADC Therapeutics Coia SG3199 Large B-cell lymphoma 2021.04

13 Andixi RemeGen HERZ MMAE HER2+ Gasiric carcinema 2021.06

14 Tivdak Seagen Tissue factor MMAE Cervical cancer 2021.09

15 Elahere Immunolien, Ine Fii D4 Cvarian cancer 212211
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Antibody-drug conjugate (ADC) . Bispecific
antibodies. Immunotoxin . Immunocytokine
Antibody-enzyme, Radioimmunoconjugates.,
Antibody—siRNA conjugates
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Cancer vaccines: the next immunotherapy frontier »- Personaiazed |
Matthew I, Lin 34, Judit Svensson-Arvelund"**=, Gabrielle 5. Lubitz %3, Aurélien Marabelle®, In ity 3 e
lgnacio Melero =7, Brian D. Brown ' ? and Joshua D. Brody © 3~ ::_ l
‘i v L

After several decades, therapeutle cancer vaccines now show signs of efficacy and potential to help patients resistant to other e, . -
standard-of-care immunotherapies, but they have yet to realize their full potential and expand the oncologic armamentarium. FRR %
Here, we classify cancer vaccines by what is known of the included antigens, which tumors express those antigens and where agonkst e ) P

the antigens colocalize with antigen-presenting cells, thus delineating predefined vaccines {shared or persenalized) and anony- T
mous vaccines (ex vivo or in situ). To expedite clinical development, we highlight the need for accurate immune menitering of

early trials to acknowledge failures and advance the mest promising vaccines.

accines aiming o prevem infectious diseases are among

the greatest medical advances of the 200h century, but the

concepls underlying vaccination extend bevond preven
tioin, | |'|r|.|p: Wi Vaddmes n.|¢'~i|.:|'||.'~|. o vt infections have maoved
nto late-age clinical trials with promising results’, made possable
I1:. a I:||.|r|,;u-|s||'|p, |n|;|4-|~.l.|:|~l|||.!; of endamental :|'|I||l|!t|uh":!_ll.' fthat
has enabled more patent vaccine tormulation, Treating established
malignancy with vacdines Iraces back 1o William Colev's injection
of tumogs with killed Srreplovide i amid Sermatia i the 19006 and
1 B £l similar aspeoach wigh Bacilbiss € alosetfe—Cusrin (BLG )

0 newly prime Demaor-reactive T <ells. Condurrend progress in
caser-lo-use |1'-1.'Hl-|"|\"' II-I" 1-|"'|| 1IIIIII:II:~III.'\I AL SN '.'II';II1I'\I1||'\-I1I.
For example, when the sipulencel T vaceine was approved with a
amall survival benefit, enzalutamide (an oral therapy) demonstrated
greater survival benefit in higher-risk  patients’ . Similarly, the
:_'l.'l.'l.|||'|!'.l|<'|l!. 1000 dgge ] DD} vaccine given with inpatient I||3_l|:| s
interleukin (103-2 demonstrated  improved survival the same
vear that ipilimeamab (an autpatient therapy) was approved, dem-
orpstrating & meore significant survival benefit that was not enhanoed
b co-admimstration with the enlli vaccine . Alone the wame

Diztant tumos

Nat Cancer 2022, 3: 911-926



20104F4H29H, MEATHAMEE R EEFoA#LE LT

...........
an antigen

FDA Approves New
Prostate Cancer Therapy
Asse==

> ZErFOA#UE T B EIFIRAE AT MR B ——Provenge
(Dendreon®l|ZAE]) E. XE2HEGTEERIFANE

REH. ZgfdsEg SRt TrnERBER, RHProvengeliT 25
BEASEEFPENBAER T4ME, UEFHFENRERS81ME, B
FFHFFEN 2170 H . 35E2ZIE, FProvenge{RiT B ET 2%MRTFIE,
M RE RF23%EE. AL, ProvengeBERMER, FEREH. B%.
95 FIEE S

Percentage of Patients Alive: ITT Population (95% CI)

1 year 2 years 3 years
B1.1% 52.1%8 31.7%
PROVENGE £ i6.4 s
72.4% 1 41.2% ' 23.0%
Control (65.6, 79.1) (33.5, 49.9) (15.5, 30.5)
n=123 n=55% n=1%
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Cancer Immunotherapy based on Immunogenic Tumor Mutation by
DNA & RNA Sequencing
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$$%, “neoantigen vaccine” 106 studies ( IETEFFRE671R )
Neoantigen: peptides, DNA, RNA, DC

ENE : fibEE. BEEFEE. 5E. NRNE RigE. SEhE. REE. KRB ERE. BhUE.
RUFIBRAEE. BTEE. =PRMEZLIRE. RBEMHEESSMAER IEMEHERIERIRE

HEEZR : K= (54). FE (32). ®E (2). A=(2)

™
| *J?(EEEME;FF“F Iﬁﬁﬁlﬁ Clinical TrialiiEice :

rm | Darpermateact D Wiceite tx Limg - Cainma Iusingeal [6C vaccina Creni Woesl

= M ol NCT02956551 ( 2016.11.07 )

::ﬂ e NCT05235607 ( 2022.02.11)

EF NCT04147078 ( 2019.10.31)

3%, Mmeswimen 2en ‘Emmree— g NCT05023928 ( 2021.08.27 )
R~ = e s sl e e v

RIS Yers . o NCT05317325 ( 2022.04.07 )
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The identification of the mutated peptides from lung cancer and other cancer by DNA & RNA Sequencing
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Personalized neoantigen pulsed dendritic cell vaccine for advanced lung cancer in clinical
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A RBHEVE (Overall effectivity of Neo-DCVac therapy)

Synergistic therapeutic effects of Neo-
DCVac with ICIs
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FriRDCEBRIRREERMN ( 1#REA |, 5B ERhiRSE )

Clinical and immune responses to personalized Neo-DCVac in
patient 1 with metastatic lung adenocarcinoma.
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FriRDCEBRIRREERMN ( 1#REA |, 5B ERhiRSE )

Clinical and immune responses to personalized Neo-DCVac in
patient 1 with metastatic lung adenocarcinoma.

5oo-) ac !
gm ! P MHeoDCvac E L 1] i Iy
300 ot ok | THIF
=700 ™ m|
oo - 1 Fe-{
A0 ssss |
0y . |
a0 | L] | =
20 -
ol M) e | — ol -
Lz FH-Y THF- wr
g 3N
ELE L LS
I :o 1%
b =
T 'n.u'n.v %
gl T180% a3
FPL A — |

COJTIFN-y" CD4'THF-a®  CO47IL-2"  CDA'CDN0Ta’

“coasmo PO



FTRDCEmERIImARRERMN ( 17#EA )

Clinical and immune responses to personalized Neo-
DCVac in patient 17

- Diagnosis of lung Primary lung tumar How adrenal c'ﬂ.l;: h':'ﬂht:r‘d'- Ho cisaiss
adenocarcinoma enlargement MelAslases b mmlm“mc progression
! ' 1 i t
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First Gene Therapy in Western World Receives Positive Opinion in oo

Europe from CHMP
20 Jul 2012

uniQure's gene therapy Glybera® recommended for approval
AMSTERDAM, The Netherlands | July 20, 2012 |

= First gene therapy in the Western world to reach important regulatory approval milestone, culminating 40
years of research

= First therapy for LPL deficient patients, a severe disease with no alternative treatment

= Validates uniQure's unigue AAV-based gene therapy platform, consisting of a modular, plug-and-play
vector system and unrivaled GMP manufacturing capabilities on a commercial scale

= Heralds new phase in uniQure's development. including potential revenues from sales and partnerships

= Technology platform can now be leveraged to find solutions for many more severe genetic and other
disorders

ERE, 125ABRIT/AEA
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Neovasculogen(l & A 4 < E ) #AUD & 4 B

the VEGF-containing plasmid therapy product
In phase 3 testing—a doubling in pain-free walking distance in 120 people given Neovasculgen compared to 25
taking a placebo.

Nature Medicine, March 06 2012
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Gene Therapy for ADA-SCID
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EB-101: Ex-vivo Cell Therapy - gene therapy EB-101: gene-corrected skin treatment
correction of patient cells to replace COL7A1
cDNA
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COVID’S future. mini-waves rather
than seasonal surges
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dangerous? What the science says
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Project NextGen Leverages $5 Billion
for COVID Vaccine Development

The next phase of COVID-19 funding will seek new vaccines and
better treatments for the vulnerable.
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S0% neutralization

Neutralizing antibody titers in sera
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