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Cancer Immunotherapy

3 basic concepts

1. Active immunotherapy (vaccination)

2. Adoptive or passive immunotherapy (repeated

infusions of ex vivo activated cells and/or cytokines
or BRMs)

3. Gene therapy (arm the cell with impaired molecules
or functions)
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Mediators of Immune Defense

antibodies
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Immunostimulating agents / BRMs

®7 nterferon-a: melanoma, renal carcinoma, bairy cell leukemia,

CML

® Interleukin-2: melanoma, renal cell carcinoma, ALIL, CLI,
non-Hodkin’s hymphoma

® GM-CSF: melanoma

¢ I'NF-a, IL-3, IL-4, IL-6, IL-12, IFN-f, IFN-y

® BCG, alum, CpG oligos

® Thymic peptides: thymic FV/, thymosin al, prothymosin o
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The a-thymosin story (I)

1966 : Thymosin (Goldstein et al.)
calf thymus; thermostable protein; 10 kDa
induces lymphocyte proliferation

1975 : Thymosin Fraction V (Hooper et al.)

calf thymus; 40 members; 1-15 kDa;0-thymosins (@
B-thymosins (pI 5-7)
Y-thymosins (pI >7)

1977 : Thymosin a1 (Goldstein et al.)
calf thymus; 3.1 kDa; pl 3.85; 28 amino acids
10-1000 times more acttve than TF V
1982 : Thymosin a1l & des-(25-28) thymosin al (Caldarella et al.,
calf thymus TF V; 35 & 24 amino acids
equally active to thymosin ol



The a-thymosin story (II)

1 11 21
des-(25-28) thymosin al Ac-SDAAVDTSSE ITTKDLKEKK EVVE
Thymosin al Ac-SDAAVDTSSE ITTKDLKEKK EVVEEAEN
Thymosin all Ac-SDAAVDTSSE ITTKDLKEKK EVVEEAENGR DAPAN

Table 3. Effect of thymosin fraction 5 and thymic peptides on the growth of €. albicans in

C3H,/HeJ mice
Thyususiz: [rartive 5§ Thynusin a, o Thyummini sy
[ O albiseans Doss, ng C. albicana Dose, ng C. albicans
DT LSS el epant® nar Mol eall oount? per mouse  eell eount”
Nons o, 100

2,560 B, 500 80 5870 4,200
5,130 40 160 190 610

&0

160
10,240 420 320 320 320
20,480 1,600 640 Ciaw) 840

Caldarella et al., 1982




The a-thymosin story (I1I)

1966 : Thymosin (Goldstein et al.)
calf thymus; thermostable protein; 10 kDa
induces lymphocyte proliferation
1975 : Thymosin Fraction V (Hooper et al.)
calf thymus; 40 members; 1-15 kDa; a-thymosins (pI <5)
B-thymosins (pl 5-7)

. . Y-thymosins (pI >7)
1977 : Thymosin a1 (Goldstein et al.)

calf thymus; 3.1 kDa; pI 3.85; 28 amino acids
10-1000 times more acttve than TF V
1982 : Thymosin a11 & des-(25-28) thymosin al (Caldarella et al,,
calt thymus TF V; 35 & 24 amino acids
equally active to thymosin ol
1984 : Prothymosin a (Haritos et al.)
rat thymus; 111 amino acids
more active than thymosin al



Who isolated proTa

Haritos et al., 1984

Proc. Nail, Acad. Sci, USA
Vol. 81, pp. 1008-1011, February 1984
Biochemusiry

Prothymosin a: Isolation and properties of the major immunoreactive
form of thymosin «; in rat thymus
(radioimmunoassay/thymic polypeptide/protection against opportunistic infections)
A. A. HARITOS*, GREGORY J. GoopALL!, AND B. L. HORECKER
Roche Institute of Molecular Biology, Roche Research Center, Nutley, NJ 07110

Contributed by B. L. Horecker, October 27, 1983

ABSTRACT A polypeptide containing =112 amino aci terminus, We named this polypeptide prothymosin a be-
residues, with the thymosin a; sequence at its NH; t s, cause il appears to be the source of the thymosin a;-related
has been isolated from rat thymus by using a radfoimmu- peptide fragments found in preparations of thymosin fraction
noassay with an antibody prepared against sy ic thymosin 5

ay. The new polypeptide, named *‘proth in a,”* was found
lol be the major substance crossrea with thymosin a; anti- MATERIALS AND METHODS

serum in ral thymus extracts: tides corresponding to thy- Rat thumuness fram male Charlee River N rate § weske ald

We named this polypeptide prothymosin o because
it appears to be the source of the thymosin al-related
peptide fragments found in preparations of thymosin fraction 5.




Structural properties of proTa

CIS thymosin a1

x-SDAAVDTSSE ITTKDLKEKK  EVVEEAENGR

1 . N-terminal basic region

2 e
DAPANGNANE ENGEQEADNE VDEEEEEGGE

1 central acidic region

* ¢ w9 w2
EEEEEEEGDG EEEDGDEDEE AESATGKRAA

Leg

EDDEI}]}DVDlF KKQKTDEDD

Cs-7 N L S
» 109 aa; 39 Gln + 18 Asp » no signal peptide for secretion
» most acidic pobypeptide » 10 secondary structure
> 110 aromatic; no sulfur » 0ligo or monomeric nature

» no absorption at 280 nm » phosphorylated in vivo (aa 48-87)*



What does prothymosin a do?

INTRACELLULAR ROLE
Role of ProTa?

EXTRACELLULAR ROLE
(IMMUNOLOGICAL)



Intracellular role of prothymosin o

» essential for cell survival and cell proliferation

% cells deficient in ProTa cannot divide (Sburlati et al., 1991)
* is highly upregulated in proliferating cells (Tsitsiloni et al., 1993)
¢ increases during G1 (Vareli et al., 1996)

“ proTa antisense oligos inhibit cell division and siRNA

induces apoptosis (Jiang et al., 2003)
% is c-myc regulated throughout the cell cycle (Orre et al., 2001)

“* is actively transported in the nucleus, involved in chromatin

remodelling via its central acidic region (Karetsou et al., 2002)

< inhibits apoptosome formation (Enkemann et al., 2000)
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Levels of proTa in human tissues

during ontogenesis
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Levels of proTa in human tissues

during abnormal growth
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Positive corelation of proTa levels with:

> the grade of breast cancer
» ER status ¢

» overall patients survival

Tsitsiloni et al., 1993, Tsitsilonis et al., 1997



Intracellular role of prothymosin o

» essential for cell survival and cell proliferation

¢ cells deficient in ProTa cannot divide (Sburlati et al., 1991)
LT highly upregulated in proliferating cells (Tsitsiloni et al., 1993)
¢ increases during G1 (Vareli et al., 1996)

¢ proTa antisense oligos inhibit cell division and siRINA

induces apoptosis (Jiang et al., 2003)
% is c-myc regulated throughout the cell cycle (Orre et al., 2001)

% is actively transported in the nucleus, involved in chromatin

remodelling via its central acidic region (Karetsou et al., 2002)

“* inhibits apoptosome formation (Enkemann et al., 2000)



ProT o in chromatin decondensation

Nucleosome
.l

Linker DNA =

—
10 nm fiber 30 nm fiber

acidic region of ProTa + HI = unfolding of the 30 nm chromatin fibres

Segade & Gomez-Marquez, 1999; Karetsou et al., 2002



Intracellular role of prothymosin o
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ProT g as a molecular “switch?

e
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Apoptosis
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Piacentini et al., 2003



ProTa in apoptosis

HeLa cells In vitro cleavage of proTa
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Normal cell Apoptotic cell




Extracellular role of prothymosin o

»immunoenhancing activity

% induces T cell maturation and proliferation (Baxevanis et al., 1990)

% regulates IL-2 & PGE2 production, IL-2R expression, IFN-y

secretion (Garbin er al., 1997)

* upregulates MHC II gene expression and mRNA accumulation
(Baxevanis et al., 1992)

¢ restores T, NK, LAK cell cytotoxicity (Eckert et al., 1997; Baxevanis et
al., 1999; Voutsas et al., 2000)

% in vivo protects mice against opportunistic infections (Haritos 1987)

** in vivo antitumor activity in mice inoculated with leukemic cells
Yy
(Baxevanis et al., 1995)

¢ stimulates chemotactic activity and function of PMN (Heidecke et
al., 1997)
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ProTa restores NK cell activity iz vitro

Colorectal cancer patients
Dukes stages A/B Dukes stages C/D
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ProTa restores LAK cell activity in

VILIO
Assayed in synergy with anti-CD3

Donors Cytotoxicity (%)
Raji cells Daudi cells
- + Increase (%) - + Increase (%)
Melanoma (n = 2) 216 3% 12 141 10 £3 27+ 6 170
Colorectal cancer (n = 6) 175 52 £ 13 206 11 +£2 31 &7 182
Lung cancer (1 = 9) 123 927 225 9 %3 20+ 6 122
Breast cancer (n = 12) 19+ 5 35+ 11 84 13 £ 5 29+ 5 123
Ovarian cancer (n = 10) 18 £ 5 30+ 10 67 7+2 19+£6 171
~Mean values Tor cancer (n = 39) 17 £ 3 42+ 9 147 ) £2 255 150
Healthy donors (n = 20) 42 £ 10 6l + 9 43 25+ 7 42 + 10 68

Baxevanis et al., 1999



ProTa enhances cytotoxicity against

autologous tumor targets in VItro
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Requirement of CD4+ T cells and monocytes for

optimal induction of proliferation with prothymosin a
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Baxevanis et al, 1999



ProTa-induced cytotoxicity is

monocyte-dependent

40 < B -2 \ \
% 35 ] IL-2+ProTa /

CD8" cells cultured with

Voutsas et al., 2000



Summary on ProTa’s mode of action

% is monocyte-dependent

% is CD4 T cell-dependent

% is IL-2-dependent

“* exerted optimally after 3 days

* in principle on NK cells (cytotoxicity)



Proteomic analysis of proTa-stimulated
PBMC extracts




Normal donor-derived PBMC extracts
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Cancer patient-derived PBMC extracts
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Healthy donor-derived PBMC

ap1Buoc
kniidac

'Ovopa NpwTeivne kKata NCBI

NCBI
gi] number

Kaiuyn
akiniouxiog

Nepiypoagn AeiToupyiag

Coéna 1

EKI(ppOaOn

1 Winculin gi|24657579 10% PODIO TOU KUTTADOOKEAET OO
2 Winculin 0i|24657579 14 % PopIo TOU KUTTOROOKEALT Ol
3 Heat-shock 90 kDa protein 1 (HSP90) 0i 40254816 21% popio pe 1f10TnTEg Npogdeane Alhey popiay
4 alpha-{1,3)-fucosyltransferase gi|520464 13% popio eviupkic/KaTaAuTIKAC SpaoTIKO TR TAC
] Tropamyaosin 3 gi|88926 20% popio ToU KUTTapOTKEAET ol
6 Tropomyosin 3 gi|88926 30% PopIo TOU KUTTOROOKEAETOU
7 FLIOOO35 gi|10440404 10% ayvaeaTn AsiIToupyia
lcumuun
8 Eukaryotic translation elongation factor 2 gi|4503483 8% HopIo pUBLITTAEC TAC METAQDATNC Npd TEva Y
{eEF2)
) Moesin Qi 4505257 20% HODIO TOU KUTTODOOKEAET OO
10 Moesin gi 4505257 15% PopIo TOU KUTTaQOTKEAST OU
11 Triosephosphate isomerase 1 (TP gij17 389815 33% popio svlupiknc/kaTaluTikhAc dpaaTikdTnTAC
12 Interleukin 1 family, member 7, (IL-1) 0i|27894296 19% POPIO PE YNUEIOTOKTIKEG IDI0TNTEG
13 Protein  tyrosine  phosphatase  sigma, gi|3355458 5% popio evUIKAC/KOTAAUTIKA G OpaoTIKO THTAC
partial CDS
UEIWUEYN EK(Ppaon
14 Hexokinase 1, isoform HKI-td 0i|15991833 14 % popio v ULIKAC/KAOTAAITIKAS OpaaTikOTATAC
15 Glycogen phosphorylase gil21361370 22% popio eviupkhic/katahuTikhic SpaaTikd TATAC
16 Myosin heavy chain-&, non-muscle gi|189030 20% HOpIO TOU KUTTOROOKEAST OU
17 Malic enzyme 2 gi 4505145 20% pépio eviupikic/kaTaluTIkKAC SpoaTiIkG THTAC
18 Galectin-3 gi|3402 185 18% pdpio pe 100TNTES Npogdeanc dikay popiay
19 Aldolase A gi|28614 27 % popio svULIKAC/KOTOAUTIKAC OpaoTIKOTATAC
20 Coronin-like protein gi|1002923 9% ayveaoTn AdiToupyia
uulnlusvn {kwppoan
21 LIM protein SLIMMER 0i|3859849 14 % popio e 18I6TATEC Npoadedne Aiheay popioy
22 L-plastin polypeptide Qi |[4504965 25% HOpIo e 1010TATEG NPOTOLane Alhe Y PHopiay
23 L-plastin polypeptide gi|4504965 27 % popio pe 1510TNTES Npogdiane Aiheay Popioy
24 Mx2 ai |2996644 11% popio eviupiKAc/KaTAAUTIKAC dpadTikdGTATAC
UEIWUPEYN £EK(PPUTN
25 SRC protein gi|15079460 13% pépio eviupikAc/KaTAAUTIKAC OpaaTikA THTAC
26 WD-repeat protein gi|47606182 4% ayvoaoTn ASIToupyia
27 Macrophage migration inhibitory factor gi|4505185 9%, HOPpIO UE YNUEIOTOKTIKEG IDI0TNTEG



Cancer patient-derived PBMC

ap1Bpoc
knhkidac

'Ovopd NpwTEivgc Katd NCBI

NCBI
gi] number

Kakluyn
aghiknkouyiac

Mepiypaipry AeiToupyiac

KI.IJD[]EH]

22 Catalase Qi [4557014 21% popio ps avriofeide Tikh dpdan

29 Cafalase gi 4557014 33% papio ge avTiobsida Tk dpaan

a0 Glyceraldehyde-3-phosphate gi|31645 34% papio ey UPIKc KaTaluTIKR S Apag TIKATAT g
dehydrogenase

a1 Purine nucleoside phosphorylase gi 4557801 40% popio sy JUpiKo KaTaAUTIK G Opag TIKATAT g

3z Actin-related protein 2/3 complex subunit gi|12653625 3I7% Haplo e 0B TATEC NpOOTasang alhay popioy
2

a3 Manganese-containing superoxide gi|30841309 55% Hapio ge avTiobsiha Tk dpaan
dismutaze, chain B

34 Lipocalin 2 (LPRHZ) gi|21619839 32% Hapio P 18I TATEC npdgdsang alhay Lopioy

35 Pyruvate kinase gi|35505 26% papio ey Uik KaTaluTIKR e dpagTIKGaTAT A

36 Interleukin-1 receptor associated kinase 4 gi|20219010 Q% HapIo KUTTApIKAGC ORUaTodaThOn:
(IR AK4)

27 GTP-binding protein PTDOO4 gi|11280366 54% popio sv{opikrc/kaTaluTikne dpag TIKOTRTOG

a8 Isocitrate dehydrogenase 2, mitochondrial  gi|14328062 45% Hapio £y (UK KaTaluTIKR G Spad TIKATAT g
variant

39 Cisplatin resistance related protein CPP9p gi|19263702 7% Hopio pE 810 TATEC NpOgdsang alhomy Hopiay

40 M-acetylglucosaminyltransferase I gi|183237 14% papio ey Uik KaTaluTIKR e dpagTIKGaTAT A

41 Ribophorin 1 (RPMN1) gi|48145601 12% UopIo P IS TATEC NDOTBEans Ahhay Lopioy

42 Galactoside binding, soluble 8 galectin-2 gi|55959422 35% paplo s I8 TATEC Npogdsang alhay popioy

43 Inosital polyphosphate-S-phosphatase  gi|13160478 22% papio sy {UpiKnc KaTaluTIKA S Opag TIKAOTAT G
(IMNPPS)

44 Huntingtin interacting protein C, isoform 1 gi|72534686 17% Haplo g 1A TATEC Npdgdsang alhay popioy
HElmpévn Exppaan

45 Praofilin 1 gi|34785533 4% paplo s I8 TATEC Npogdsang alhay popioy

KI.IJDCIIJH

46 Hemoglobin subunit alpha gi|57013850 47 % Hoplo Sigusudne BpEnTIKG Y OUTTOTIKG ¥

47 Hemoglobin subunit alpha gi|57013850 55% Haplo BEgPsUTn G BRENTIKG Y OUTTOTIKD ¥

48 14-3-3 protein 0i |3387 2677 32% UOpI0 KUTTADIKK G TnUaTodd Thong

49 vimentin gi 624142589 f% UOPpIo TOU KUTTOpOOKE AETaL

mppuun

50 Galectin-3 gi|4504983 27 % popio g 10 TATEC npagdsans alhay popioy

51 Peroxiredoxin 1 gi|32455266 56% popio ps avTiofside Tk dpdan

52 Tranzgelin 2 gi |55960375 55% dywaOTH ASITOUpyia

53 Cofilin 1 gi|1177471 S58% popio Je BIATHTEC NpAgAsarg Ahhay Lopiday



Software

GoMiner: a resource for biological interpretation of genomic and

proteomic data

We have developed GoMiner, a program package that organizes lists of ‘interesting’ genes (for

example, under- and overexpressed genes from a microarray experiment) for biological
interpretation in the context of the Gene Ontology. GoMiner provides quantitative and statistical
output files and two useful visualizations. The first is a tree-like structure analogous to that in the
AmiGO browser and the second is a compact, dynamically interactive ‘directed acyclic graph’.
Genes displayed in GoMiner are linked to major public bioinformatics resources.
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Protein organization according to GO

A. Normal donors

translation
regulator activity
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Skopeliti et al., 2007
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Determining the immunologically

active site of prothymosin o

N-terminal fragments <

> H1 binding site

putative NLS~ | >clea‘vage sites by caspases




Tryptic digestion of prothymosin o

E.F16
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p-( aa103-109
aa §9-102

i6,:33 ——» ProTuao {intact molecule)

aa 1-14 SDAAVDTSSEITIK

aa 21-30 EVVEEAENGR

aa 31-87 DAPANGNANE
ENGEQEADSE
VDEEEEEGGE
EEEEEEEGDG
EEEDGDEDEE
AESPTGK

aa 89-102 | AAEDDEDDDVDTKK

aa 103-109 | QKTDEDD




Prothymosin a fragments in AMLR
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C-terminal proTa fragments induce

perforin production by NK cells
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Tryptic digestion of prothymosin o

E.F16

ot}

—p( 22 103-109

—  »( 2aa 89102

_____ & aa 3187

i6,:33 ——» ProTuao {intact molecule)

aa 1-14 SDAAVDTSSEITIK

aa 21-30 EVVEEAENGR

aa 31-87 DAPANGNANE
ENGEQEADSE
VDEEEEEGGE
EEEEEEEGDG
EEEDGDEDEE
AESPTGK

aa 89-102 | AAEDDEDDDVDTKK

aa 103-109 | QKTDEDD




Synthesis of C-terminal proTa fragments

94 102 109
AAEDDEDDDVDTKKQKTDEDD

KQKTDEDD prole 102-109
KKQKTDEDD prole 101-109
TKKQKTDEDD prola 100-109
DTKKQKTDEDD proTa 99-109
VDTKKQKTDEDD prola 98109
DVDTKKQKTDEDD prola 97-109
DDVDTKKQKTDEDD prola 96-109
DDDVDTKKQKTDEDD prola 95-109
EDDDVDTKKQKTDEDD prola 94-109



Immunological evaluation of C-terminal

proTa fragments’ effects
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The peptide proTa (99/100-109)

is equally active to intact proTa

94

102 109

AAEDDEDDDVDTKKQKTDEDD

NLS

DTKKQKTDEDD PrOTa 99-109

KQKTDEDD prola 102-109 |
KKQKTDEDD proTa 101-109
TKKQKTDEDD proTa 100-109

VDTKKQKTDEDD proTa 98-109
DVDTKKQKTDEDD proTa 97-109
DDVDTKKQKTDEDD proTa 96-109
DDDVDTKKQKTDEDD proTa 95109
EDDDVDTKKQKTDEDD proTa 94-109

proTa (100-109)_scrambled

KETDKDKTDQ

proTa (100-105) NLS

TKKQKT

proTa (1-28)_Ta1

SDAAVDTSSEITTKDLKEKKEVVEEAEN




Sequence specificity of proTa (100-109)

Proliferation assay

Stimulation Index
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Sequence specificity of proTa (100-109)

E:T 40:1
Standard Cr-release assay B vs K562
l vs Daudi
60 -
50 - .
¢
¢
J L4 ¢
> 40
N
2= R | RPN | IR R . SRRt Y . R
)
o; 307 [
= ]
)-SR U | NS | B B BEY BC B T
; 20 —
@) =
X 10 |z
0_
o _ _ in synergy with 20 IU/ml IL-2
= E E B s 0
> S 2 £ g3 3 32 8 88 2 8|3 2|3
2 5 e 5 % - - &2 2 %oz = 2|2 2|3
N © a 8 8 5 8 & o o o o o g e lz°
- - wl g o
(o)) -~
e
o
e

Skopeliti et al., 2008



Does proTa and/or proT a(100-109)

activate innate immunity cells?
Monocytes
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ProTa and proTa(100-109) on DC maturation

H;RA' CD80 CDS83 CD86 CD11b CD40 CD14
isotype control 3,2 2,1 2,8 3,8 2,5 4,1 2,7
immature dendritic cells 156.4 36,1 12,3 7.8 73,7 18,2 22,3
LPS-matured dendritic cells 533,2 225,6 67,7 115,6 556,5 103,4 4,8
proTa-matured dendritic cells 3394 159.9 27,1 75,9 229.8 43 7,4
proTo(100-109)-matured 369,9 146,8 22,1 28,3 3543 35,2 7,9
dendritic cells
proTa(100-109)_scrambled- 215,1 85,7 16,3 14,1 115,8 23,5 10,3

matured dendritic cells



ProTa (100-109) activates neutrophils

Zymosan assa Nitro Blue Cytochrome C
(pbagocytosisj' Tetrazolium (NBT) assa
| reduction assay (extracellular
(90 min) (intracellular ROS ROS release )
production) SO
(20 min) sPhotometer
«Photonic microscope (535 & 550 nm)




ProTa & proTa(100-109) evepyonorovv ta
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ProTa & proTa(100-109) evepyonorovv ta

OVOETEPOPLAU KUPKLVOTUO®V
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The design of cancer
immunotherapeutic protocols

IDEA Test Tube Trial Animal Trial Human Trials



e O ERIL, Oapanav‘ru{o LOVTELO
‘;{ 0YKOV GE TOVTIKLO

 movrikia C57BI/6 2, 7 eBdouddwv
» 5,000 kurrapa tng ouyyevi¢ osipas B16 (kurrapa peAavwuarog)

> n lpoTa dpa ora povokurrapa, auédavovrag rnv avriyovorrapouoiaon kail wpipalovrag mpog DCs,

umropei n MpoTa kai o lNMpoTa aa100-109 va karsu@uvel Tnv EKTTuén OyKo-£10IKWYV T-KUTTAPIKWV
KAWVwYV apa Kai Tnv avaocToAn avamruéng rou oykou?

* OVTLYOVOTOPOVGLUGTIKO £1005 KAPKIVOV

v uglavouatikd K6TTapa yio. Ty avartodly COUTAYOY OYKOVY
* LAV OYKO-ELOIKOV TETTIOLOV

v wentioiké napackevacua AWE (Acid Wash Extract)

KITPIKO
o&v

pH3




in vivo

OepamevTIKO

ROVTELO

KOPKIVOL

xoprynon
KOAPKIVIKWV
KUTTApwV

xopfiynon

0LVOGOEVIGYVTIK®OV

xopnynon

AWE

0 12 14 15 16 18 19
x;p':f\("ﬂ‘:fm i.p. i.p. s.q. oupa i.p. i.p. s.q. oupa
nuépa 12 14 15 16 18 19
—
group A PBS PBS PBS+IFA PBS PBS PBS+IFA
GM-CSF GM-CSF GM-CSF GM-CSF
group B 100 ng/m 100 ng/m L 100 ng/m 100 ng/m R
GM-CSF GM-CSF GM-CSF GM-CSF
50 ng/m 50 ng/m 50 ng/m 50 ng/m
groupC [~~~ --oofttmtooommmooes AWE+IFA [~~~ "~~"[-""-==~-=---- AWE+IFA
+ MpoTa + MpoTa + MpoTa + MpoTa
350 ng/m 350 ng/m 350 ng/m 350 ng/m
group D MpoTa MpoTa AWE+IFA MpoTa MpoTa AWE+IFA
350 ng/m 350 ng/m 350 ng/m 350 ng/m
GM-CSF GM-CSF GM-CSF GM-CSF
50 ng/m 50 ng/m 50 ng/m 50 ng/m
groupE |--------------f-----ooooooo AWE+IFA [---—-oo e [ ---| AWE+IFA
+0aa100-109 | + aa100-109 taeye tary?
100 ng/m Eeong 100 ng/m 100 ng/m
aal00-109 aa100-109 aal100-109 aal00-109
group F 100 ng/m 100 ng/m QNESIES 100 ng/m 100 ng/m asEsite




in vivo
OepamevTIKO
ROVTELO
KOPKIVOL

péyedog dykou oe cm?

---&--- 0pAada eAEyyou
—=—— GM-CSF 100ng/novTiki

—a—poTa + GM-CSF 50 ng/novrTiki
—m=—T[IpoTa

—a—aal00-109 + GM-CSF 50 ng/novTiki
—o0—aal100-109

o
o

T T T T T

5 10 15 20 25 30 35 40 45
NUEPEC ano Tov eVOPOBAANIONO TWV KAPKIVIKWV KUTTAPWV

Méyefog oykov (ce cm’) = (a x B) / 2, émov a= ueydlin, f= uiKkpij SIGUETPOS TOV 6YKOV




Normal cell Apoptotic cell




ATR FT-IR

H paopaTookonia TaAAGvTwONG UNEPEPUOBpPOU
Bpiokel epappoyn O€ SIGAUHATA NPWTEIVOV
Baoi{OpEVN OTNV ANoppoPpnon EVEPYEIAG anod
XAPAKTNPIOTIKEG OHAJEG NOU NPOKUNTOUV TNG
onpIoupyiag nenTidikoU deopoU.

C /
ProTa(100-109) / \ ProTa(99-109) ProTa(100-109)_scrambled
2 2 2
E S =
14 o 14
< < <
2 g g
8 = g
N o
© QS
| L | L 1 ' | L 1 L | 1 . 1 s 1 . 1 s 1 s 1

1100 1200 1300 1400 1500 1600 1700 1800 1100 1é00 1('300 14'fOO 1£I300 1é00 1%00 1800 1100 1200 1300 1400 1500 1600 1700 1800

wavenumber (cm™') wavenumber (cm-") wavenumber (cm™')



ATR FT-IR

AguTtepoTayeig Sopég KapBoguteAika mremTidla Tng MNMpoTa
f-rToyOT™ Toyoia /
Tawvia a-EMKO, EMQAvELD, f-otpoon | axavéviorn MpoTa IpoTa poTa
(100-109) (99-109) (100-109)_scrambled

AHIOIKR | 1694-164% | 1691-1699° | 1662-1695" | 1650-1654 1695 1695 1664
I i or i 1674 1668 1653
1653-166(* | 1610-1640*P 1640-1650¥ 1622 1620 1645
AMIOIKN | 1598-155F 15632 1546-155% 1554 1554 1552
II U A 1533
1519-1521¢ 1530-1535° 1531 1531 1516
ApIdIkn | 1280-1317 1245-1270F 1346 1344 1346
111 1294 1292 1304
1261 1261 1279
1230-1245¢ 1238 1240 1258

To nenTidio NMNpoTa(100-109) napouaoialel dopn avrinapadAAnA®v S-NTUXOTAOV ENIPAVEIOV

aVenyarminov and Kalnin, 1990; *Griebenow et al., 1999, <Singh et al., 1990, “Orfanidou et al., 1995




Modeling and ribbon diagram of

proTa(100-109)

TKKQ
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T
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Skopeliti et al., 2008
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IX46000

Transmission electron microscopy

(negative stain)

B =i
.

» 5 mg/ml
» pH 5.5
» 1% uranyl acetate




Extracellular localization of

proTa(100-109) during apoptosis

Counts
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TNF-a and
actinomycin D-
induced apoptosis
on HeLa cells



Extracellular localization of

proTa(100-109) during apoptosis
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Seampds [
K time

Iinjecison volume:

Sasiple!

Vaolts

HPLC of apoptotic supernatants

HPLLC Bun Report HPLC Run Report HPLC Bun Report
Rania pejplicles NI - 14 Ranin peptides 45 - ir7 Rania peptides 48 - 010 (UY 214nm)
080421 Rania-i Sample [T 20080482 1-Rania-id Sampie [T AKIRLH 21 R anla 018
2103 008 155208 Ko hime 2103 008 17:52:43 D04 008 008 LG
COCLARSN PDATA Kalbacher Andress Daftrmas 2008002 1-Han s 01 File suine: COCLASENPUDATAK albacher Andress Dattmas 200800 1 1-Kanis=U3 AL ASS Y P DATA Balba cher Andrews Dittmas 2008052 - Hani =109
i Wial mumber: 4 a4
20l Injectsom volume: 5 ul 44l
C0E B3 N T, 3 gm: Weeom? U335 mlims eolumi: CRE 125 X T, 3 g Wezom: L35 mlimas I8 N Ry 5% milimis
Bliidis peptides 8144 Snmigde: Baia peplides 83 = AT, Fleoreszence Ex:4%inm, Ea: X200 Bismia peptides 58 « 4
0,08
0.8 ] 1
0,64
1 04
9,6 5.4 ]
1 E 0,034
% 0,3 E 7
044 7]
A = £
0,024
8,21
0,24 E
] 0,4 0,01
.0
R B e e 0,00 bud
q o 1 iz 14 16 18 ——rrrrrrTT T T T T T T T T
Minutes Minutes 0 & 10 18 20 B 0
Minutes

Sugnificant fragmentation of proTo(100-109)
C-terminally labeled with FITC



MS/HPLC of apoptotic supernatants

Syringe pump infusion Syro 25 (10 ug/ml) in 0.024% TFA, 40% ACN in water (v/v) at 4 pl/min flowrate

Positive ESI-MS/MS (m/z 604.5; [M+2H]?*)
Quantifier: bg?* fragment ion at m/z 537.9
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UV chromatograms of apoptotic supernatants

(214 nm absorption)

#1 apoptotic cell supernatant alone (immediately at -80 °C)

Mtc cell supernatant + (100-109) (immediately at -80 °C)

apoptotic cell supernatant + (100-109) (at 4 °C for 1 hour)
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EIC (extracted ion chromatograms) + MS2 of

apoptotic supernatants

Intens.
x109 #1 apoptotic cell supernatant alone (immediately at -80 °C)

0.8
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0.4 -

#8 apoptotic cell supernatant + (100-109) (immediately at -80 °C)

#9 apoptotic cell supernatant + (100-109) (at 4 °C for 1 hour)

8 - #10 apoptotic cell supernatant + (100-109) (at 37 °C for 16-18 hours)
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