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Cancer ImmunotherapyCancer Immunotherapy

1.  1.  Active immunotherapyActive immunotherapy (vaccination)(vaccination)

2. 2. Adoptive or passive immunotherapyAdoptive or passive immunotherapy (repeated (repeated 
infusions of ex vivo activated cells and/or cytokines infusions of ex vivo activated cells and/or cytokines 
or or BRMsBRMs))

3. 3. Gene therapyGene therapy (arm the cell with impaired molecules (arm the cell with impaired molecules 
or functions)or functions)

3 basic concepts3 basic concepts



T cells can see inside a cancer cellT cells can see inside a cancer cell

BerzofskyBerzofsky et al., 2004et al., 2004



Mediators of Immune DefenseMediators of Immune Defense

Antigen specificAntigen specific NonNon-- specificspecific

macrophages macrophages 
NK cellsNK cellsantibodiesantibodies T cellsT cells

rec. cytokinesrec. cytokines
cocktailscocktails
immunoregulatorsimmunoregulators

transfer of Abstransfer of Abs tumortumor--specific T cellsspecific T cells
vaccinesvaccines
allogeneicallogeneic stem cell   stem cell   
transplantationtransplantation

nonnon--specificspecific
immunostimulatorsimmunostimulators
bacteriabacteria
bacterial componentsbacterial components

cytokines cytokines 
BRMsBRMs



Immunostimulating agents / BRMsImmunostimulatingImmunostimulating agentsagents / / BRMsBRMs

•• InterferonInterferon--a:a: melanoma, renal carcinoma, hairy cell leukemia, melanoma, renal carcinoma, hairy cell leukemia, 
CMLCML

•• InterleukinInterleukin--2:2: melanoma, renal cell carcinoma, ALL, CLL, melanoma, renal cell carcinoma, ALL, CLL, 
nonnon--HodkinHodkin’’ss lymphomalymphoma

•• GMGM--CSF:CSF: melanomamelanoma

•• TNFTNF--αα, IL, IL--3, IL3, IL--4, IL4, IL--6, IL6, IL--12, IFN12, IFN--ββ, IFN, IFN--γγ

•• BCG, alum, BCG, alum, CpG oligosCpG oligos

•• ThymicThymic peptides:peptides: thymicthymic FV, FV, thymosin thymosin αα11, , prothymosin prothymosin αα
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The α-thymosin story (I)The The αα--thymosinthymosin story (I)story (I)

1975 : 1975 : ThymosinThymosin Fraction VFraction V (Hooper et al.)(Hooper et al.)
calf thymus; 40 members; 1-15 kDa; α-thymosins (pI <5)

β-thymosins (pI 5-7)
γ-thymosins (pI >7)

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

1977 : 1977 : Thymosin Thymosin αα11 (Goldstein et al.)(Goldstein et al.)
calf thymus; 3.1 kDa; pI 3.85; 28 amino acids 
10-1000 times more active than TF V

1982 : 1982 : Thymosin Thymosin αα111 & des1 & des--(25(25--28) 28) thymosin thymosin αα11 ((CaldarellaCaldarella et al.)et al.)
calf thymus TF V; 35 & 24 amino acids 
equally active to thymosin α1



The α-thymosin story (II)The The αα--thymosinthymosin story (II)story (II)

1 11 21
desdes--(25(25--28) 28) thymosin thymosin αα11 Ac-SDAAVDTSSE  ITTKDLKEKK  EVVE

Thymosin Thymosin αα11 Ac-SDAAVDTSSE  ITTKDLKEKK  EVVEEAEN

Thymosin Thymosin αα1111 Ac-SDAAVDTSSE  ITTKDLKEKK  EVVEEAENGR  DAPAN

Caldarella et al., 1982



The α-thymosin story (III)The The αα--thymosinthymosin storystory (III)(III)

1975 : 1975 : ThymosinThymosin Fraction V (Hooper et al.)Fraction V (Hooper et al.)
calf thymus; 40 members; 1-15 kDa; α-thymosins (pI <5)

β-thymosins (pI 5-7)
γ-thymosins (pI >7)

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

1977 : 1977 : Thymosin Thymosin αα11 (Goldstein et al.)(Goldstein et al.)
calf thymus; 3.1 kDa; pI 3.85; 28 amino acids 
10-1000 times more active than TF V

1982 : 1982 : Thymosin Thymosin αα111 & des1 & des--(25(25--28) 28) thymosin thymosin αα1 (1 (CaldarellaCaldarella et al.)et al.)
calf thymus TF V; 35 & 24 amino acids 
equally active to thymosin α1

1984 : 1984 : Prothymosin Prothymosin αα (Haritos et al.)(Haritos et al.)
rat thymus;  111 amino acids 
more active than thymosin α1



Haritos et al., 1984

Who isolated proTαWho isolated Who isolated proTproTαα

We named this polypeptide prothymosin α because 
it appears to be the source of the thymosin α1-related 

peptide fragments found in preparations of thymosin fraction 5.



Structural properties of proTαStructural properties of Structural properties of proTproTαα

109 aa; 39 Glu + 18 Asp
most acidic polypeptide
no aromatic; no sulfur
no absorption at 280 nm

no signal peptide for secretion 
no secondary structure
oligo or monomeric nature
phosphorylated in vivo (aa 48-87)*

x-SDAAVDTSSE ITTKDLKEKK EVVEEAENGR

DAPANGNANE ENGEQEADNE VDEEEEEGGE

EEEEEEEGDG EEEDGDEDEE AESATGKGKRAA

EDDEDDDVDT KKQKKKQKTDEDD

thymosin α1

NLS

central acidic region

N-terminal basic region

*

* ? * ?

* ? * ? * ?

Cs-3 Leg

Cs-7



What does What does prothymosin prothymosin αα do?do?



essential for cell survival and cell proliferationessential for cell survival and cell proliferation

cells deficient in ProTα cannot divide (Sburlati et al., 1991)

is highly upregulated in proliferating cells (Tsitsiloni et al., 1993)

increases during G1 (Vareli et al., 1996)

proTα 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)

Intracellular role of prothymosin αIntracellular role of Intracellular role of prothymosin prothymosin αα
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increases during G1 (Vareli et al., 1996)

proTα 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)

Intracellular role of prothymosin αIntracellular role of Intracellular role of prothymosin prothymosin αα



Levels of proTα in human tissues 
during ontogenesis

Levels of Levels of proTproTαα in human tissues in human tissues 
during ontogenesisduring ontogenesis

Tsitsiloni et al., 1993



Levels of proTα in human tissues 
during abnormal growth

Levels of Levels of proTproTαα in human tissues in human tissues 
during abnormal growthduring abnormal growth

Positive corelation of proTα levels with:
the grade of breast cancerthe grade of breast cancer
ER status ?ER status ?
overall patients survivaloverall patients survival

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



essential for cell survival and cell proliferationessential for cell survival and cell proliferation

cells deficient in ProTα cannot divide (Sburlati et al., 1991)

is highly upregulated in proliferating cells (Tsitsiloni et al., 1993)

increases during G1 (Vareli et al., 1996)

proTα 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 is actively transported in the nucleus, involved in chromatin 

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

inhibits apoptosome formation (Enkemann et al., 2000)

Intracellular role of prothymosin αIntracellular role of Intracellular role of prothymosin prothymosin αα



ProTα in chromatin decondensationProTProTαα in chromatin in chromatin decondensationdecondensation

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

Nucleosome

Linker DNA

Histone H1

10 nm fiber 30 nm fiber

acidic region of acidic region of ProTProTαα + H1 = unfolding of the 30 nm chromatin + H1 = unfolding of the 30 nm chromatin fibresfibres



essential for cell survival and cell proliferationessential for cell survival and cell proliferation

cells deficient in ProTα cannot divide (Sburlati et al., 1991)

is highly upregulated in proliferating cells (Tsitsiloni et al., 1993)

increases during G1 (Vareli et al., 1996)

proTα 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 inhibits apoptosomeapoptosome formationformation ((EnkemannEnkemann et al., 2000et al., 2000))

Intracellular role of prothymosin αIntracellular role of Intracellular role of prothymosin prothymosin αα



Piacentini et al., 2003 

ProTα as a molecular “switch”ProTProTαα as a molecular as a molecular ““switchswitch””



ProTα in apoptosisProTProTαα in apoptosisin apoptosis

Evstafieva et al., 2000

HeLaHeLa cellscells

% of apoptotic cells% of apoptotic cells

caspasecaspase--33 caspasecaspase--77

In vitro cleavage of In vitro cleavage of proTproTαα

x-SDAAVDTSSE ITTKDLKEKK EVVEEAENGR
DAPANGNANE ENGEQEADNE VDEEEEEGGE
EEEEEEEGDG EEEDGDEDEE AESATGKRAA
EDDEDDDVDDDEDDDVDT KKQKTDEDD



Normal cellNormal cell Apoptotic cellApoptotic cell



immunoenhancingimmunoenhancing activityactivity

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

regulates IL-2 & PGE2 production, IL-2R expression, IFN-γ
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 
(Baxevanis et al., 1995)

stimulates chemotactic activity and function of PMN (Heidecke et 
al., 1997)

Extracellular role of prothymosin αExtracellularExtracellular role of role of prothymosin prothymosin αα
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ProTα restores NK cell activity in vitroProTProTαα restores NK cell activity restores NK cell activity in vitroin vitro
Colorectal cancer patientsColorectal cancer patients

Dukes stages A/B           Dukes stages C/DDukes stages A/B           Dukes stages C/D
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Eckert et al., 1997



ProTα restores LAK cell activity in 
vitro

ProTProTαα restores LAK cell activity restores LAK cell activity in in 
vitrovitro

Assayed in synergy with anti-CD3

Baxevanis et al., 1999



ProTα enhances cytotoxicity against 
autologous tumor targets in vitro

ProTProTαα enhances enhances cytotoxicitycytotoxicity against against 
autologousautologous tumor targets tumor targets in vitroin vitro

Baxevanis et al, 1999
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Baxevanis et al, 1999



ProTα-induced cytotoxicity is 
monocyte-dependent

ProTProTαα--induced induced cytotoxicitycytotoxicity is is 
monocytemonocyte--dependentdependent

Voutsas et al., 2000



Summary on ProTα’s mode of actionSummary on Summary on ProTProTαα’’s mode of actions 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) 



Day 1 Day 2 Day 3

w/o

ProTα

Proteomic analysis of proTα-stimulated 
PBMC extracts

Proteomic analysis of Proteomic analysis of proTproTαα--stimulated stimulated 
PBMC extractsPBMC extracts



IEF
SD

S-
PA

G
E kDa

200

116
97,4

66,2

45

31

3 10pH

gigi|4503483|4503483

gigi|15991833|15991833

gigi|21361370|21361370
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gigi|189030|189030

gigi|4505145|4505145

gigi|3355458|3355458

gigi|27894296|27894296

gigi|3402185|3402185
gigi|17389815|17389815

gigi|28614|28614

Normal donor-derived PBMC extractsNormal donorNormal donor--derived PBMC extractsderived PBMC extracts
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Cancer patient-derived PBMC extractsCancer patientCancer patient--derived PBMC extractsderived PBMC extracts



Healthy donor-derived PBMC Healthy donorHealthy donor--derived PBMC derived PBMC 



Cancer patient-derived PBMC Cancer patientCancer patient--derived PBMC derived PBMC 



GO project, GO project, bioinformaticbioinformatic tooltool

• biological process
• cellular component 
•• molecular functionmolecular function

1. binding activity
2. catalytic activity
3. structural activity
4. translation regulator activity
5. chemoattractant activity
6. nutrient reservoir activity
7. antioxidant activity
8. signal transducer activity
9. enzyme regulator activity 
10. transporter activity

11. triplet-codon-amino acid 
adaptor activity

12. motor activity
13. chaperone regulator activity
14. chemorepellant activity
15. energy transducer activity
16. protein tagging activity
17. obsolete molecular function 
18. unknown



A. Normal donors B. Cancer patients

structural 
molecule activity

25,9%

chemoattractant 
activity

7,4%

translation 
regulator activity

3,7%

catalytic activity
33,3%

binding activity
18,5%

unknown
11,1%

binding activity
34,6%

antioxidant 
activity
15,4%

signal 
transducer 

activity
7,7%

nutrient 
reservoir 

activity
7,7%

catalytic activity
26,9%

structural 
molecule activity

3,9%

unknown
3,9%

77,7 %77,7 % 65,4 %65,4 %

Protein organization according to GO Protein organization according to GO Protein organization according to GO 

Skopeliti et al., 2007



22ηη ημέραημέρα::
σταθεροποίησησταθεροποίηση ανοσολογικήςανοσολογικής σύναψηςσύναψης
–– διέγερσηδιέγερση ΤΤ--κυτταρικούκυτταρικού πολλαπλασιασμούπολλαπλασιασμού

Τ-κύτταρο

MHC
class II

μονοκύτταρο

TLR

14-3-3
IL-1

ΤΡΙ

eEF2, vimentin

moesin, tyrosine phosphatase σ

TCR CD3

κυτταρικός
πολλαπλασιασμός

<

παραγωγή IL-2
< 

μονοπάτι
πρωτεϊνικής κινάσης C

<

παραγωγή

11ηη ημέραημέρα::
διέγερσηδιέγερση μονοκυττάρωνμονοκυττάρων

NF-κB

TLR
μόρια
μηνύτορες

MHC
class II

Προθυμοσίνη α

μονοκύτταρο

IRAK4

RPN1

superoxide dismutase 

IΝPP5

HSP90
FucT
AcetGluT

catalase

LPN2

33ηη μέραμέρα::
ενίσχυσηενίσχυση δραστικώνδραστικών λειτουργιώνλειτουργιών

CD2 

L-plastin

MX2

LIM protein
SLIMMER

Τ-κύτταρο

perforin, 
granzyme B

interactions

production

Skopeliti et al., 2007



Determining the immunologically
active site of prothymosin α

Determining the Determining the immunologicallyimmunologically
active site of active site of prothymosin prothymosin αα

H1 binding siteH1 binding site

putative NLSputative NLS

NN--terminal fragmentsterminal fragments

cleavage sites by cleavage sites by caspasescaspases



Tryptic digestion of prothymosin αTrypticTryptic digestion of digestion of prothymosin prothymosin αα

QKTDEDDaa aa 103103--109109

AAEDDEDDDVDTKKaa aa 8989--102102

DAPANGNANE 
ENGEQEADSE 
VDEEEEEGGE 
EEEEEEEGDG 
EEEDGDEDEE 
AESPTGK

aa aa 3131--8787

EVVEEAENGRaa aa 2121--3030

SDAAVDTSSEITIKaa aa 11--1414



Prothymosin α fragments in AMLRProthymosin Prothymosin αα fragments in AMLRfragments in AMLR

Skopeliti et al., 2006
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Prothymosin α fragments in 
cytotoxic assays

Prothymosin Prothymosin αα fragments in fragments in 
cytotoxiccytotoxic assaysassays
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Α .

.

+ IL - 2 ( 20 IU/ml)+ IL - 2 ( 20 IU/ml)

n = 17

n = 14

* *

*

***

* * * * *
*

+ IL - 2 ( 20 IU/ml)+ IL - 2 ( 20 IU/ml)

+ IL - 2 ( 20 IU/ml)+ IL - 2 ( 20 IU/ml)

+ IL - 2 ( 20 IU/ml)+ IL - 2 ( 20 IU/ml)

normal donors

cancer patients

Skopeliti et al., 2006



Α. Β.
proTα aa 31-87proTα

proTα aa 103-109 proTα aa 21-30

proTα aa 89-102 proTα aa 1-14

proTα proTα aa 31-87

proTα aa 103-109 proTα aa 21-30

proTα aa 89-102 proTα aa 1-14

C-terminal proTα fragments induce 
perforin production by NK cells

CC--terminal terminal proTproTαα fragments induce fragments induce 
perforinperforin production by NK cellsproduction by NK cells

normal donor cancer patient

Skopeliti et al., 2006



Tryptic digestion of prothymosin αTrypticTryptic digestion of digestion of prothymosin prothymosin αα

QKTDEDDaa aa 103103--109109

AAEDDEDDDVDTKKaa aa 8989--102102

DAPANGNANE 
ENGEQEADSE 
VDEEEEEGGE 
EEEEEEEGDG 
EEEDGDEDEE 
AESPTGK

aa aa 3131--8787

EVVEEAENGRaa aa 2121--3030

SDAAVDTSSEITIKaa aa 11--1414



Synthesis of C-terminal proTα fragments Synthesis of CSynthesis of C--terminal terminal proTproTαα fragments fragments 

A A E D D E D D D V D T K K Q K T D E D DA A E D D E D D D V D T K K Q K T D E D D

K Q K T D E D K Q K T D E D D D 
K K Q K T D E D DK K Q K T D E D D

T K K Q K T D E D DT K K Q K T D E D D
D T K K Q K T D E D DD T K K Q K T D E D D

V D T K K Q K T D E D DV D T K K Q K T D E D D
D V D T K K Q K T D E D DD V D T K K Q K T D E D D

D D V D T K K Q K T D E D DD D V D T K K Q K T D E D D
D D D V D T K K Q K T D E D DD D D V D T K K Q K T D E D D

E D D D V D T K K Q K T D E D DE D D D V D T K K Q K T D E D D

9494 109109102102

proTproTαα 102102--109109
proTproTαα 101101--109109
proTproTαα 100100--109109
proTproTαα 9999--109109
proTproTαα 9898--109109
proTproTαα 9797--109109
proTproTαα 9696--109109
proTproTαα 9595--109109
proTproTαα 9494--109109
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Immunological evaluation of C-terminal 
proTα fragments’ effects 

Immunological evaluation of CImmunological evaluation of C--terminal terminal 
proTproTαα fragmentsfragments’’ effects effects 



The peptide proTα (99/100-109) 
is equally active to intact proTα
The peptide The peptide proTproTαα (99(99/100/100--109) 109) 
is equally active to intact is equally active to intact proTproTαα

A A E D D E D D D V D T K K Q K T D E D DA A E D D E D D D V D T K K Q K T D E D D

K Q K T D E D D K Q K T D E D D 
K K Q K T D E D DK K Q K T D E D D

T K K Q K T D E D DT K K Q K T D E D D
D T K K Q K T D E D DD T K K Q K T D E D D

V D T K K Q K T D E D DV D T K K Q K T D E D D
D V D T K K Q K T D E D DD V D T K K Q K T D E D D

D D V D T K K Q K T D E D DD D V D T K K Q K T D E D D
D D D V D T K K Q K T D E D DD D D V D T K K Q K T D E D D

E D D D V D T K K Q K T D E D DE D D D V D T K K Q K T D E D D

9494 109109102102

proTproTαα 102102--109109
proTproTαα 101101--109109
proTproTαα 100100--109109
proTproTαα 9999--109109
proTproTαα 9898--109109
proTproTαα 9797--109109
proTproTαα 9696--109109
proTproTαα 9595--109109
proTproTαα 9494--109109

NLSNLS

K E T D K D K T D QK E T D K D K T D QproTproTαα ((100100--109109))__scrambledscrambled

SDAAVDTSSEITTKDLKEKKEVVEEAENSDAAVDTSSEITTKDLKEKKEVVEEAENproTproTαα (1(1--28)_28)_ΤαΤα11
T K K Q K TT K K Q K TproproΤαΤα ((100100--105)_NLS105)_NLS



Proliferation  assayProliferation  assay

Sequence specificity of proTα (100-109) Sequence specificity of Sequence specificity of proTproTαα (100(100--109) 109) 
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Standard CrStandard Cr--release assayrelease assay

Sequence specificity of proTα (100-109) Sequence specificity of Sequence specificity of proTproTαα (100(100--109) 109) 
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Does proTα and/or proT α(100-109) 
activate innate immunity cells? 

Does Does proTproTαα and/or and/or proT proT αα((100100--109) 109) 
activate innate immunity cells? activate innate immunity cells? 

PanningPanning
GMGM--CSFCSF

ILIL--44

PBMCPBMC MonocytesMonocytes

Immature Immature DCsDCs
CD83CD83negneg

CD80CD80lolo

CD86CD86lolo

Mature Mature DCsDCs
CD83CD83hihi

CD80CD80hihi

CD86CD86hihi

MHCMHChihi
LPSLPS

TNFTNF--αα
CD40LCD40L

6 days6 days

24 hours24 hours

2 hours2 hours

CD14CD14hihi

+ + ProTProTαα or or proTproTαα(100(100--109)109)



HLA-DR CD80 CD83 CD86CD11b CD40 CD14

LPS

ProTα

aa(100-109)

aa(100-109)
_scrambled

Figure 3. ProTα and proTα(100-109) on 
DC maturation 

ProTProTαα and and proTproTαα((100100--109) on 109) on 
DC maturation DC maturation 



HLA-
DR CD80 CD83 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

proTα-matured dendritic cells 339,4 159,9 27,1 75,9 229,8 41,3 7,4

proTα(100-109)-matured 
dendritic cells

369,9 146,8 22,1 28,3 354,3 35,2 7,9

proTα(100-109)_scrambled-
matured dendritic cells

215,1 85,7 16,3 14,1 115,8 23,5 10,3

ProTα and proTα(100-109) on DC maturation ProTProTαα and and proTproTαα((100100--109) on DC maturation 109) on DC maturation 



Zymosan Zymosan assayassay
((phagocytosisphagocytosis))

Nitro Blue Nitro Blue 
TetrazoliumTetrazolium ((ΝΒΤΝΒΤ))

reduction assayreduction assay
(intracellular ROS (intracellular ROS 

production)production)

CytochromeCytochrome C C 
assayassay

((extracellular extracellular 
ROS release )ROS release )(90 (90 min)min)

((220 0 min)min)
((220 0 min)min)

•Photometer  
(535 & 550 nm)

ProTα (100-109) activates neutrophilsProTProTαα ((100100--109) activates 109) activates neutrophilsneutrophils

•Photonic microscope
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Samara et al., submitted



The design of cancer 
immunotherapeutic protocols

The design of cancer The design of cancer 
immunotherapeutic protocolsimmunotherapeutic protocols

??

IDEAIDEA Test Tube TrialTest Tube Trial Human TrialsHuman TrialsAnimal TrialAnimal Trial



η ΠροΤα δρα στα μονοκύτταρα, αυξάνοντας την αντιγονοπαρουσίαση και ωριμάζοντας προς DCs,

μπορεί η ΠροΤα και το ΠροΤα αα100-109 να κατευθύνει την έκπτυξη ογκο-ειδικών Τ-κυτταρικών
κλώνων άρα και την αναστολή ανάπτυξης του όγκου?

• αντιγονοπαρουσιαστικό είδος καρκίνου

• διάλυμα ογκο-ειδικών πεπτιδίων
μελανωματικάμελανωματικά κύτταρακύτταρα γιαγια τηντην ανάπτυξηανάπτυξη συμπαγώνσυμπαγών όγκωνόγκων

πεπτιδικόπεπτιδικό παρασκεύασμαπαρασκεύασμα AWE (Acid Wash Extract)AWE (Acid Wash Extract)

tumor
cell

tumor
cell ++

κιτρικό
οξύ

pH 3

AWEAWE

•• ποντίκιαποντίκια C57Bl/6C57Bl/6 ♂♂, 7 , 7 εβδομάδωνεβδομάδων
•• 5,000 5,000 κύτταρακύτταρα τηςτης συγγενήςσυγγενής σειράςσειράς ΒΒ16 (16 (κύτταρακύτταρα μελανώματοςμελανώματος))

In vivo θεραπευτικό μοντέλο
όγκου σε ποντίκια

In vivoIn vivo θεραπευτικόθεραπευτικό μοντέλομοντέλο
όγκουόγκου σεσε ποντίκιαποντίκια



AWE+IFAαα100-109
100 ng/m

αα100-109
100 ng/mAWE+IFAαα100-109

100 ng/m
αα100-109
100 ng/mgroup F

+ αα100-
109

100 ng/m

+ αα100-
109

100 ng/m

+ αα100-109
100 ng/m

+ αα100-109
100 ng/m

AWE+IFA

GM-CSF
50 ng/m

GM-CSF
50 ng/m

AWE+IFA

GM-CSF
50 ng/m

GM-CSF
50 ng/m

group E

AWE+IFAΠροΤα
350 ng/m

ΠροΤα
350 ng/m

AWE+IFAΠροΤα
350 ng/m

ΠροΤα
350 ng/m

group D

+ΠροΤα
350 ng/m

+ΠροΤα
350 ng/m

+ΠροΤα
350 ng/m

+ΠροΤα
350 ng/m

AWE+IFA

GM-CSF
50 ng/m

GM-CSF
50 ng/m

AWE+IFA

GM-CSF
50 ng/m

GM-CSF
50 ng/m

group C

AWE+IFAGM-CSF
100 ng/m

GM-CSF
100 ng/mAWE+IFAGM-CSF

100 ng/m
GM-CSF

100 ng/mgroup B

PBS+IFAPBSPBSPBS+IFAPBSPBSgroup A

191816151412ημέρα

s.q. ουράi.p.i.p.s.q. ουράi.p.i.p.τρόπος
χορήγησης

χορήγηση
καρκινικών
κυττάρων

χορήγηση
AWE

12                 14               15                 16             18             190

in vivoin vivo
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Significant fragmentation of proTα(100-109) 

C-terminally labeled with FITC 
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