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Adapted from Herbst RS, Shin DM, Monoclonal antibodies to target
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for cancer therapy. Cancer 2002:94:1593-1611. Copyright S 2002
American Cancer Society. Reprinted by permission of Wiley-Liss, Inc,
a subsidiary of John Wilay & Sons, Inc.
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Name

Sequence

Mimotpe

QHYNIVNTQSRV

L2 Domain
of EGFR

CTAISGDLHILPVAFKGDSFTRTPPLDPRELEILKTVKEITGFL
LIQAWPDNWTDLHAFENLEIIRGRTKQHGQFSLAVVGLNITS
LGLRSLKEISDGDVIISGNRNLCYANTINWKKLF

EM-L2
Peptide
Sequence

NHZHHHHHHQHYNIVNTQSRVGGGGSCTAISGDLHILPVAF
KGDSFTRTPPLDPRELEILKTVKEITGFLLIQAWPDNWTDLH
AFENLEIIRGRTKQHGQFSLAVVGLNITSLGLRSLKEISDGDVI
ISGNRNLCYANTINWKKLFGGGGS-COOH

Optimized
DNA
sequence of
EM-L2
Peptide

CATCATCATCATCATCATCAGCACTATAACATCGTGAATA
CCCAGTCTCGCGTGGCGGTGGCGGCAGTTGTACGGCAATC
AGCGGTGATCTGCATATTCTGCCGGTCGCATTTAAAGGCG
ATAGCTTTACCCGTACCCCGCCGCTGGACCCGCGTGACTG
GAAATTCTGAAAACCGTGAAAGAAATTACGGGTTTTCTGC
TGATCCAGGCGTGGCCGGATAACTGGACCGACCTGCATGC
CTTCGAAAATCTGGAAATTATCCGTGGCCGCACGAAACAG
CACGGTCAATTTTCCCTGGCGGTGGTTGGCCTGAACTTAC
CAGCCTGGGTCTGCGTTCTCTGAAAGAAATCAGTGATGGC
GACGTTATTATCAGCGGTAATCGCAATCTGTGCTACGCAA
ATACGATCAACTGGAAAAAACTGTTCGGTGGTGGTGGCA
GCGC
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31- Targetted therapy

32- Prophylactic

33- Therapeutic

34- Human papilloma virus (HPV)

35- Hepatitis B Virus
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. : rostate cancer; B-cell
intramuscular/EP p 3
lymphoma
; rostate cancer; colon
. intradermal/EP P. g
Routes of cancer
administration gene gun cervical cancer
tattoo perforating needle melanoma
. melanoma; renal
intratumor B
carcinoma
: g . B-cell lymphoma;
high-pressure liquid delivery e ’
aolon cancer
liver cancer; prostate
cytokine cancer; melanoma; B-cell
g v b
Genetic lymphoma
immunomodulators chemokine B-cell lymphoma

as Adjuvants

T cell helper epitopes

Toll-receptor ligands
heat shock proteins

prostate cancer; follicular
lymphoma; colon
carcinoma

lung carcinoma

cervical cancer

Prime-boost strategy

plasmid DNA/plasmid DNA+EP

plasmid DNA/recombinant
protein

plasmid DNA/viral vector

viral vector/plasmid DNA

]J]‘DSI;HE‘ cancer, COI}O]‘J
cancer

prostate carcinoma; breast
cancer

liver cancer; melanoma;
prostate carcinoma

]J]‘OST;HE cancer
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Numberof  Immunological

Cancer type  RNA Vaccination schedule .
’ study subjects response

Clinical response

200 pg naked RNA intradermally,
biweekly for 8 weeks, followed by

Melanoma  Total tumor monthly injections for 6 months, 15 NA ;'1133‘3'}2%
150 tg GM-CSF subcutaneously 24 h e
after RNA injection.

Arm 1: 3.2-80 pg RNA per antigen +
128 ug protamine intradermally on
Melan-A days 1, 3,5, weeks 2,3, 4,5,6,7, 11, 15,
VIO sinas’e, 19. ?f}f} ug GM l—CS.P subcutaneously 24
0100 hafter RNA injection. . 21 Vaccine directed T Arm 1: /11 CR
Melanoma %]{J ,M Arm 2: 3.2-80 ug RNA per antigen + Arm 1: 11 lls: 2/4 4/11 NED
'\132::\3’ 128 g protamine + 4 mg KLH Arm 2: 10 et Arm 2: /10 NED
;surviv;n ’ intradermally on days 1, 3, 5, weeks 2,
3,4,5,6,7,11,15,19. 200 ug GM-CSF
subcutaneously 24 h after RNA
injection.
Arm 1: 20 ug naked RNA per antigen
intradermally on days 0, 14, 28, 42,
- followed by monthly injections.
;\i[Lt;l, CEA, 100 pgfm* GM-CSF subcutaneously 24 CD4+ ELISpot: 3/7 :‘%rm .
er-2/neu, N e 30, ] 1/14 PR

RCC relomerase h after R_}\_f\ m)ecnon.‘ . Arm 1: 14 CD&+ ELISpot: 8/9 6/14 SD

o Arm 2: 50 ug naked RNA per antigen ) CD8+ Cr-Release -
survivng, intradermally on days 0-3, 7-10, 28 Arm 2:16 Assay: 7/11 Arm 2:
MAGE-1 : / ' P I 9/16 8D

42, followed by monthly injections.
250 pg/m* GM-CSF subcutaneously
24 h after RNA injection,

CR: Complete response; ME: Mixed response; NA: Not applicable; NED: No evidence of disease; PR: Partial response; SD: Stable disease,
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38- Vector based vaccines
39- Viral vectors

40- Bacterial vectors

41- Yeast based vectors
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42- Adenovirus

43- Vaccinia

44- Avian Poxvirus

45- Fowlpox

46- Semliki Forest virus

47- Sindbis virus

48- Venezuelan equine encephalitis virus
49- Listerai Monocytogenes
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54- Major Histocompatiblity Complex
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Abstract

Epidermal growth factor receptor (EGFR) has been shown to play a critical role in
tumor cell growth, and its over expression in a significant percentage of human tumors
has been observed. Up to now numerous methods in cancer therapy have been
developed using EGFR as the primary target. In the field of cancer vaccine, one strategy
would be active immunotherapy against the receptor in order to control its over activity.
On the other hand, since phage particles are highly immunogenic; within cancer
research have been widely used for the vaccination against tumors. It can be used as a
delivery vehicle to efficiently administrate the antigen to the immune system.
Additionally it is shown that peptide displayed on the surface of phage particles can
strongly induce immune response in immunized mice. In this study a novel fusion
recombinant peptide base vaccine consisting of L2 domain of murine ECD-EGFR and
EGFR mimotope (EM-L2) was constructed and its prophylactic and therapeutic effects
either as a peptide vaccine or as a phage base vaccine were evaluated. For this purpose
C57BL/6 EGFR positive tumor model mice was created using LL/2 cell line.
Recombinant M13 phage particles displaying EM-L2 and the EM-L2 peptide were
produced. In therapeutic group of study tumor models were first established and then
the mice were immunized using the vaccines, while in the prophylactic group of study
mice were first immunized and then were challenged with tumor cells. In both groups of
study B2microglobolin displaying phage and PBS were used to immunize control
groups of mice. In prophylactic group the significant difference in tumor growth rate
observed between the peptide and phage vaccine groups with the PBS group. There was
significant difference in tumor growth rate between the peptide vaccine and control
phage too. In therapeutic group significant difference in tumor growth rate was
observed between the peptide and phage vaccine groups with the control groups. It can
be concluded that the EM-L2 peptide may has antitumor activity and immunization with
such peptide can trigger an effective immune response against tumor in EGFR positive
tumor mice model and these data may be helpful for further cancer immunotherapy
research.

Key words: Cancer, EGFR, peptide vaccine, phage vaccine, immunotherapy
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