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B cell Ontogeny
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Immunoglobulin gene rearrangements and
somatic mutations create up to 102
different Immunoglobulin genes
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Antibody structure and function
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Classical generation of monoclonal

antibodies
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B-cell ymphoma expressing idiotypic determinants
was an original clinical target for monoclonal Ab
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Monoclonal antibodies have high
affinity
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Genetically Engineered Antibodies for
Humoral Cancer Immuno-therapy
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Commercial monoclonal antibodies
used to treat cancer

Rituximab

Trastuzumab
Gemtuzumab ozogamicin
Alemtuzumab
Tositumomab-1131
Cetuximab

Ibritumomab tiuxetan
Bevacizumab
Panitumumab
Catumaxomab
Ofatumumab
Ipilimumab

Brentuximab vedotin
Pertuzumab
Ado-Trastuzumab emtansine

Anti-CD20
Anti-HER2
Anti-CD33
Anti-CD52
Anti-CD20
Anti-EGFR
Anti-CD20
Anti-VEGF
Anti-EGFR
Anti-EPCAM
Anti-CD20
Anti-CTLA-4
Anti-CD30
Anti-HER2
Anti-HER2

Non-Hodgkin's lymphoma 1998 (1997)
Breast cancer 2000 (1998)

Acute myeloid leukemia  NA (2000#)
Chronic lymphoid leukemia 2001 (2001)
Non-Hodgkin lymphoma NA (2003)
Colorectal cancer 2004 (2004)
Non-Hodgkin's lymphoma 2004 (2002)
Colorectal cancer 2005 (2004)

Colorectal cancer 2007 (2006)

Malignant ascites 2009 (NA)

Chronic lymphocytic leukemia 2010 (2009)
Metastatic melanoma2011 (2011)
immunoconjugate Hodgkin 2012 (2011)
Breast Cancer 2013 (2012)
immunoconjugate Breast cancer2013 (2013)



Rituximab-CHOP is superior to CHOP alone in older
patients with diffuse large B-cell ymphoma.
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Trastuzumab antibody to HER2 improves survival in
patients with metastatic breast cancer
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Bevacizumab added to Irinotecan, fluorouracil, and leucovorin
Improves survival in patients with metastatic colorectal cancer
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Immune cellular network mediated by tumor antigen (T  A)
—targeted monoclonal antibodies (mADbs) in the tumor
microenvironment to induce antitumor activity.
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Primary and secondary plasma cell responses

@ Memory cell

Plasmablast
Katja Fink, Front Immunol. 2012; 3: 78.




Plasmablast
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Potent plasmablast responses induced during
acute dengue virus infection.
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The majority of the plasmablasts
by dengue virus infection are virus specific.
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High -affinity monoclonal antibodies
can be generated from FACS -isolated
plasmablasts
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Strategy to generate tumor-specific human
monoclonal antibodies following cancer vaccines
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New developments in antibody therapy

 Antibodies to check-point blockade
Anti-PD1
Anti-PD-L1

e Bi-specific antibodies
BiTES (bridge T cells to target)

*Expressing antibodies directly on effector cells
CAR T-cells (MoAb expression on T cells)
CAR NK cells (MoAb expression on NK cells)



Blinatumomab is a novel bispecific construct that rea cts
simultaneously to normal CD3+ T cells and CD19+ ALL
cells (BITE mechanism)

Anti-CD3 antibody Anti-CD19 antibody

g Blinatumomab %E
(anti-CD19 BiTE®)
\YEE‘_/

Effector: normal T cell o Target: B-precursor ALL cell
(©membrane CD3g) /

Bassan R Blood 2012:120:5094-5095



Long-term follow-up of hematologic relapse-free
survival in a phase 2 study of blinatumomab In patients
with MRD In B-lineage ALL
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What can be done to enhance the latent anti-
tumor Immune responses In patients?

Blocking inhibitory signaling to enhance latent
autologous anti-tumor immunity:

Anti-CTLA-4
Anti-PDL/PDL1

Depleting T-reg



Role of blocking antibodies to CTLA4 signaling In
T-cell activation and cellular immunotherapy
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Cha and Fong 2011 J Clin Oncol 29:3677-3685




Ipilumumab (anti-CTLA -4) increased survival of
patients with previously treated metastatic melanom

A
Censored
@ Censored
g
B
£
3z
2
s
a
% Ipilimumab-dacarbazine
]
o
- S BBCOOD -G O B O
0 T T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Months
No. at Risk
Ipilimumab-dacarbazine 250 230 199 181 157 131 114 104 91 85 79 74 68 61 59 56 56 52 41 31 17 10 4 2 0
Placebo-dacarbazine 252 229 190 160 136 116 89 78 72 64 56 47 44 42 42 37 34 31 26 19 11 7 5 3 0
B
1003 Censored
g 90 ® Censored
g
g 70+
P 60
T 5o
3
= 40+
2 304 ’ :
E4] Ipilimumab-dacarbazine
& 204
w
£ 104 BB =5 B - - B8~ B -
B
[ —T— T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22
Months
No. at Risk
Ipilimumab-dacarbazine 250 199 85 70 57 45 40 35 30 25 16 10 6 4 3 2 10
Placebo-dacarbazine 252 205 72 52 39 30 20 16 15 13 10 7 2 2 1 1 10
C
Censored
@ Censored
38
=
£ & : :
S & Ipilimumab-dacarbazine
g2
=3
i
=
£€
28
i
a o
o777 T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Duration of Response (mo)
No. at Risk
Ipilimumab-dacarbazine 33 38 33 30 27 23 22 20 17 8 4 1 1 1 0
Placebo-dacarbazine 26 23 20 14 12 10 9 8 7 6 2 1 1 o o

Robert C et al. 2011. N Engl J Med 364:2517-2526.

a



Activity of Anti-Programmed Death 1 (PD
Patients with Treatment-Refractory Melanoma, Non—
Small-Cell Lung Cancer, or Renal-Cell Cancer.
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Activity of Anti-PD -L1 Antibody in Patients with
Advanced Melanoma and Non—Small-Cell Lung Cancer.
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Phase 2 study: Promising clinical outcomes after pi

dilizumab

treatment following auto-transplant in NHL patients

Pidilizumab was administered intravenously at a dose of 1.5 mg/kg
every 42 days for three cycles, beginning 30 to 90 days from AHSCT.
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Strategy of genetically-modified T-cells expressing
antibodies with anti-tumor specificity
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CAR autologous T-cell immunotherapy in CLL

A Lentiviral Vector B Serum Creatinine, Uric Acid, and LDH
R region 3.5+ 12 ~1400
Truncated gag/pol
r— 5'LTR CcPPT/CTS 3.0 -= Creatinine Lo 1200
P RRE o Uricacid

= 2.5 —- LDH _— L1000
Truncated el = _-
Bacterial ELPS 19-BB-{ 1 env w® o T
replicati P E 204 E 800 =
plication 11556 bp E =
origin ! _E 2 g
EF-la E 15 < feoo T
3'LTR (truncated) ) 3 g ]

Bovine GH Poly A .| U 104 400
R region (truncated)
CD19 BB 0.5 | 200
WPRE
U3 (truncated)
0.0 -0
FMC63 Human CD8a 0
scFv Hinge and TM 4-1BB CcD3¢
Vi %

C Bone Marrow-Biopsy Specimens
Day -1 (baseline)

D Contrast-Enhanced CT
Coronal

Before Therapy

1 Mo of Treatment

3 Mo of Treatment

Porter DL et al. 2011 N Engl J Med. 365:725-733.



Conclusions

Monoclonal antibodies to tumor-associated
antigens have had a major clinical impact on
improving survival in cancer patients

New strategies to generate human MoAb to TAA
may vield new targets for MoAb therapy

Bi-specific MoAb to TAA and effector cells can be
used to enhance cell-mediated immunity to
cancer

MoAb to TAA expressed directly on effector cells
can augment cell-mediated immunity



