Immune surveillance: The immune system can
recognize and destroy nascent malignant cells
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T cells are believed to play a major role in controlling
tumor growth.



T cell-based Immunotherapy
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T cell-based immunotherapy clinical trials:
lessons learned

e Immunization strategies have been successful
In eliciting tumor antigen-specific CTL in at least a
proportion of the immunized patients

 Disappointing clinical response rates have been
obtained

A tumor antigen-specific CTL immune response
IS often not accompanied by a clinical response



Why does a TA-specific CTL iImmune response not
correlate with clinical response in patients with
malignant disease treated with immunotherapy?

e defects In CTL

e resistance of tumor cells to CTL
recognition



HLA class | antigen-peptide complex expression Is
necessary for tumor antigen derived recognition by
CTL
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How are HLA class | antigen-tumor antigen
peptide complexes generated?

Antigen processing and presentation pathway
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Immunohistochemical staining of formalin
fixed, paraffin embedded malignant lesions
by HLA class | specific mADb
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Serial Sections of a Breast Carcinoma Lesion



Different frequency of HLA class | antigen
downregulation in different tumor types

| Monomorphic
[ ] Polymorphic

(=2}
(=]

Fy
o

361 = 2 ra
amg °* 8 35% |
4% | " :

Ty
o~
'
c
.Q
prew]
=
=
o
Q
=
=
S
[®)
(]

24% 27% 27% 29%
16%

o KL A A V| y_ A A y 7

HNSCC Breast Lung Colon Cervical Prostate Melanoma



Correlation of LMP2 and tapasin expression

with HLA class | antigen expression in primary
laryngeal squamous cell carcinoma lesions
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Association of APM component and HLA class | antigen
expression with CD8+ T cell infiltration in primary
laryngeal squamous cell carcinoma lesions
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Association of HLA class | antigen expression and
CD8+ T cell infiltration in primary laryngeal squamous
carcinoma lesions with poor survival

Positive vs. negative: p=0.020
Positive vs. heterogeneous: p=0.42
Heterogeneous vs. negative: p=0.010
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Cause-specific survival

Positive vs. negative: p=0.052
Positive vs. heterogeneous: p=0.52
Heterogeneous vs. negative: p=0.0017 |
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Restoration by IFN-y of recognition of SCCHN PCI 13
cells by HLA class | antigen restricted, TA-specific CTL.
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Relationship between upregulation of TAP1 and
tapasin level and recognition of IFN-y treated
SCCHN cells PCI-13 and SCC4 by HLA class |
antigen restricted, TA-specific CTL
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Phage display antibody libraries

filamentous phage display
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antibody variable region (scFv)




Panning phage display antibody libraries with HLA
class | allele-TA peptide complexes
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Enriched phage displayed scFv recognize
purified HLA-A*0201-peptide complexes

B HLA-A2-MART1,,,  (ELAGIGILTV)
HLA-A2-HER2/NeU g4 oo, (RLLQETELV)
B HLA-A2-HER2/neu,, ,,, (KIFGSLAFL)
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Isolation of unique HLA class | allele-TA peptide
complex specific sckv

Clone  Heavy chains? Light chains
Family Segment CDR3 Family Segment CDR3

HLA-A*0201-MART1,, ,.-specific scFv

8.3 VH3 DP-45 ARSSSLCTWGQ V2 DPK-15 MQALQTQC
24.3 VH3 DP-45 ARSSSLCTWGQ VA3 DPL-16 NSRDSSGF
25.3 VH3 DP-45 ARSSSLCTWGQ Vi3 DPK-1D QQYDNLPS

HLA-A*0201-HER2/neu,, ,,,-specific scFv

235 VHS DP-13*01 AGPAGAGPWGQ V2 DPK-29*01  MQSIQLHT

2.4.38 VH3 DP-13*01 AGPAGAGPWGQ DPL-19*01 NSRDSSGNHPDV

HLA-A*0201-HER2/neuggq 54,-Specific scFv

1.3.13 VH3 DP-23*01 ARGEFRTYFPT Vil DPK-39*01 QQANSFLSST



% Inhibition

sckFv 8.3 does not bind to MART1,, ;- peptide
alone
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scFv 8.3 binds to a determinant located on the
al/a2 domains of HLA-A*0201 and MART1,, 4

wintracellular tail




Can we enhance the sensitivity of HLA class |
allele-TA peptide complex specific probes?

HLA class I-TA specific probe
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Generation of HLA class | allele-TA peptide
complex specific scFv tetramers

sckv tetramer scFv tetramer

Site specific
biotinylation site




sckv tetramerization enhances their ability to
detect HLA class | allele-TA peptide complexes on
target cells

9 mmmsScFv 8.3 tetramer  (A2/MART1)
scFv 8.3 monomer (A2/MART1)

=nn SCFV 2.3.5 tetramer (A2/HER2/neu

MFI
&

Tetramer kD=0.2 nM
Monomer kD=400 nM

0.01 003 006 011 022 034 045 053 0.66
scFv tetramer (nM)



Heterogeneous HLA-A*0201 surface expression and
Intracellular MART1 protein expression in human
melanoma cells

HLA-A*0201

Fold change over background

I II |i=||

A O N~ M < > — 0O AN ANLOO ONMMNNMNMNOODMMIIL O

O AN ML I~ 1 00 O 00 OO 0 WO 41MNMN~OWO N

O 1w wo o OO dd A NNANMMMM <
I A A H H H



0cat
S6vT
€8ET
6.LET
0€eT
LTET

L8CT
98¢T
08¢T
S6TT
Z8TT
c0TT
880T
TT0T
9€8
L19
¥e9
€489
LES
9¢s
T0OS

- IFN-y
+ IFN-y

300
200
100

0

0csat
S6vT
€8ET
6LET
0€ET
LTET
L8CT
98¢T
08¢T
S6TT
Z¢8TT
¢OTT
880T

TTOT

9€8
L19
¥Z9
€599
LES

human melanoma cells

9¢s
T0S

=
E
(&)
-
O]
=
©
(&}

300
200
100

0
400
200

0

Heterogeneous APM component expression in

punoibyoeq 1ano abueyd pjo4



Heterogeneous HLA-A*0201-MART1,, 5 peptide
complex expression on human melanoma cells

HLA-A*0201-MART1,, .

Fold change over background

1330

537
1011
1379

@ - IFN-y

M+ IFN-y

HLA-A*0201 (+)




Lack of correlation between HLA-A*0201,

MART1 and HLA-A*0201-MART1,, 5 peptide
complex expression
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Lack of relationship between HLA-A2 antigen and HLA-
A2 antigen-HER2/neu 54 5,7 peptide complex expression
by SCCHN cell lines
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Conclusions

The level of APM components and HLA class | antigens
markedly vary in malignant cells

Measure of the level of APM component and HLA antigen
expression provides only limited information about their
functional properties

The level of HLA class | antigen-tumor antigen peptide
complexes on tumor cells does not correlate with the level of
APM components, HLA class | antigens and tumor antigens

These results stress the need to measure the level of HLA class
| antigen-tumor antigen peptide complexes on tumor cells to
characterize their interactions with CTL






HLA class | antigen-peptide complexes mediate recognition
of target cells by cytotoxic T lymphocytes (CTL)

HLA class | antigen

Target cell




Reactivity of scFv 8.3 with peptide pulsed T2 cells is
dependant on scFv & MART1,, ;- concentration

o
o

— T2-MARTL,;.4c

40

20

Mean fluorescence intensity

490 245 123 61 30 15 8 4 2 1 peptide (uM)

65 130 194 258 323 970 1612 2528 2900 3550 SCFv(nM)



scFv 8.3 mimics the reactivity of HLA-A*0201-
MART1,, ;s-specific TCR

E AAGIGILTV
CTL (+)

Y AAGIGILTV F AAGIGILTV
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Enriched phage displayed scFv recognize peptide
pulsed T2 cells

T2-HER2/N€Uys05;  T2-MARTL,, o

Antibody Specificity
M scrvs.3 HLA-A2-MARTL,, .
scFv 2.3.5 HLA-A2-HER2/neuyqq 577

mADb CR11-351 HLA-A2, -A24, -A28

Cell count

102 mAb 9E10 JH1 c-myc

Log fluorescence intensity (PE)
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HLA class | allele-TA peptide complex specific scFv
tetramers retain their specificity
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Lack of correlation between APM component

and HLA-A*0201-MART1,- 5 peptide complex
expression
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