
target antigens, the ability of NK cells to bind to the constant region of antibodies, 
enables NK cells to specifically kill the cells that are tagged with antibodies. The NK 
cell's recognition of the antibodies is mediated by Fc receptor (of the NK cell) binding 
to the Fc portion of the antibody. This type of killing is called, antibody-dependent 
cell cytotoxicity (ADCC). NK cells can also kill cells independent of the mechanism 
of ADCC, where this killing requires expression of MHC class I to be lost or deficient 
in the target cell (see, e.g., Caligiuri (2008) Blood 112:461-469). 

[0007] The technique of "delayed type hypersensitivity response" can be used to 
distinguish between immune responses that mainly involve cellular immunity or 
mainly involve humoral immunity. A positive signal from the delayed type 
hypersensitivity response indicates a cellular response (see, e.g., Roychowdhury, et 
al. (2005) AAPS J. E834-E846). 

[0008] Autophagy is a homeostatic process by which cytosolic components and 
organelles are delivered to the lysosome for degradation. Autophagy is also 
associated with innate and adaptive immune responses to intracellular pathogens 
whereby cytosolic antigens are loaded onto major histocompatibility complex (MHC) 
class II molecules for CD4+ T-cell recognition. 

Summary 
[0008a] In one aspect, there is provided a composition for treating cancer 
comprising a population of mam rnaiian -dendritic cells comprisingt_cancer-specific 
peptides derived from a population of cancer cells taken from a subject that has 
cancer; 

wherein 
(a) the cancer-specific peptides are acquired if>vitro by contacting in vitro the 

population of dendritic cells frem-eajel-with the population of cancer cells; 
(b) wfrefej-n-the population of cancer cells are not treated in vitro with interferon-

gamma (IFN-gamma) or are not treated in vitro with an IFN-oamma mimetic: 
(c) wherein the cancer cells are selected for being greater than about 60 percent 

(%)^-sai4-GaftGefi-Gelte4ka4~afe-flet tfeated-mv+tfe-with 4F-N^amroa-^p4FN-gamma 
mimefej-aFe autophagic and non-apoptotic, and, 

(d) wtefeifr-the dendritic cells and cancer cells are from the same subject. 

[0008b] In another aspect, there is provided a vaccine for the subject as defined 
above, comprising the composition defined above. 

[0008c] In another aspect, there is provided a melanoma vaccine comprising: 
at least one matwe-dendritic cell obtained from a subject that has melanoma; 
wherein the at least one ffl citu r © -dendritic cell tocMias been contacted in vitro 

with at4eas^efte-a population of cancer tumor cells from the same subject, 
wherein the at4east-ene-population of cancer tumor cells is selected for being 

greater than 60% autophagic and non-apoptotic wherein the population of melanoma 
tumor cells is non-dividing and not treated in vitro with IFN gamma or a IFN-gamma 
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mimetic, arid wherein the vaccine (DC) is effective to provide superior overall 
survival rates in patients with documented metastatic melanoma compared to 
patients with irradiated tumor cells (TC) alone-trnt -js-eontaot-ed-witMhe-afieasl-one 
maturedendTitiG Geil is-non-dividingrautopha§iGv and non-aooptotio. 

[0008d] In another aspect, there is provided a use of the composition as defined 
above an immwe-stifwlatory amount of the population of deftd^itie-eelte-as-defifted 
above-forir]the prewar atiofHnanufacture of a medicament for treating a cancer 
comprising cancer cells by stimulating an immune response against a cancer-
specific antigenr^efeifvthe-me€iiGaft^ef#4s4o4>ea€jmiBistere#4oa-wbjeGt. 

[0008e] In another aspect, there is provided a method for preparing a etewsMtfe-eett 
cancer vaccine. involving comprising cancer cells and dendritic cells from the same 
subject, the method comprising: 

(a) preparing cancer cells comprising at least one cancer-specific peptide bv: 
(i) treating one or more cancer cells is4r©ated-with an agent that 

prevents cell division: wherein the one or more cancer cells are not treated in 
vitro with interferon-gamma (IFN-gamma) or with an IFN-gamma mimetic; 

(ii) selecting cancer cells that are autophagic and non-apoptotic-are 

(iii) rejecting cancer cells that are non-autophagic and apoptotic-are 

fb) generating the dendritic cells; and 
(c) contacting the selected cancer cells of (a) that are autophagic and non-

apoptotic with the dendritic cells of (b) in vitro: 
wherein the contacting is sufficient for the dendritic cells to acquire the at least 

one cancer-derived peptide from the cancer cells, wherein the acquired peptide is 
effective for the dendritic cells to generate an immunostimulatory amount of a cancer 
vaccine: wherein the immunostimulatory amount of the cancer vaccine (DC) is 
effective to provide superior overall survival rates in patients with documented 
cancer compared to patients injected with irradiated tumor cells (TC) aloneaf^ 

UCiil lUwi r thnl nfn oi r<rxr\ fr\ r\r\, 
i 1 w w i % O CI iwi i.H w uuiv|JI i vAy 1 IIOII flpcp Ivtlw CU O p! WViUCCI ro oil1 

o t >4-i t /nrt/"!>*> ii/1"* A>* l /-j//"sH -fV/^ryv TriOry autwfwyuuw WWJ iu! i tfv O v li u j v t vf i TCTCIll pupt'inuu'u'Otiv'Cu rrXTTT! tl IC 1 wOttiOOl OvI/M 

•f-Ko-f- tir-irxb^rsrvir* nr%r4 rtnnmnntnfir' nrn r^rr%\(lr4r\r-l $r% r\r nrtr\rr\ >-yi iifdr\nr\t TrTOT^ST^^ upvpwuU QI c j^/i uvraua ivj wric1 \J» rriXTrXz QuiUiuyUUu 

def>dfitiG-e-eifs-.-

[0008f] In another aspect, there is provided a composition comprising: 
at least one cancer cell obtained from a subject with cancer, the cancer cell 

comprising at least one cancer specific peptide, wherein the at least one cancer cell 
ttet-is not treated in vitro with interferon-gamma (IFN-gamma) 
and the at least one cancer cell is selected for being autophagic and non-apoptotic; 
and at least one antigen presenting cell (APC) obtained from the same frsfr-subject 
with cancer, wherein the APC comprises the at least one cancer specific peptide 
loaded in vitro from the at least one cancer ceIl4s^autofite€H€4-aB€i-, non-ap 
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[0008g] In another aspect, there is provided a use of ar 
amewt-of-the composition as defined above feiHnJhe preparation-manufacture of a 
medicament for treating a cancer comprising cancer cells by stimulating an immune 
response against a cancer-specific antigen of the cancer cell sina -sabfeet -havinga 
Gaf%ef-afla Gompristng»Gaf>Ger cellSrwhefeln the fm^iearrTOfit 4s-4&-be adfT-vtmstered 
to said subjoGt, and wberem the swbjeGt4&4he same-subjeGt as the-first subject. 

ao r4ft-ftnkny/n ihrs r»f>jry^r\^g'''3'Bori ^Knv/o r^r\t^r%r\rlc^lnri /"^riforvHnm of 
O uC-tli twu uDDvv ui ii iw OCfnn'jp1vO'l'ii \J> < iCtO Ow'i"! i t'wu CBATTU^ wW ii s siC>rrTy "'O'W f siCiOlifrC| CtT 

least one Gaf>eef- ttKT>ef cell to-at leas? one anttgeR presenUng ceH (APG)r whefetf> the 

e«e-ARG4s4f0m4be^fwe-fiF6t-*tt*mafl-6wbje6tr 

{AAAQil In n K/-\r Qt>r>/"v/-^i fh|f-\r/-\ jo nrn\/iHnH *"» t-srrsr^'n rf KIZ-NI o /-*!/•% ri/-jri-fir> V¥¥W«J «is C41 lUUiOi uupvwij tsiwiw HJ pi Uvluvu CS nivtriUw tut pi Upul nig LA W t i Crs tuu vwiT 

Nfo/Nrvir^rv r*r\rr> v~\rt CM • ft-noiinn ponnPT OPil0 11 »•/-%/-! irrsrrs r* •fiyof CM tV-xirxrvf \ml-frK on r^nnn4 v uOCi'irtv 5 vvri i pilOi f iCj» Li OCAUI «V_^ WUU IO^I vUTtvTXrot^tnrUU riO I I i O. rtt"v>i OX4 L/JC'Ofc VV till CX! T'X-iys-'i It 

ttet prevef>ts celt divisio«;-wherein the canoer oells are not treated in vftro wife IFN-
§nmmn r\r o r% ICTSVl rinmmn m i no rvfirt • o Q! r*r*-H m./-* AnnAAf f l->of nm o i i-fr\rvK r* n ir» nnrl trniTrixrui cnTti uciio ti ,iurQi,u,,"uiuLUpiTat|iu cifra 

f>©r>-apopt©tiG;and-r-GOf>taGtin§-the seieGted-oanGefoeWs-with aiftotegous-deReifitiG 
nnlio fyrsrr-i fKr\ o o nr» rs •ftrpi- r»i 
wCIIO ITXTTTI II TC7 OCtI I I 111 ut %JkJ KJj uut. 

rfllfiifiSII 1 n rtr\•floral'" ncrsAM iK/iKr-* io r^rr^i./ir-lr'nof r\ r^r%n-tr\/-\r'8,l'l^S6-^ loof AAmnnrnp n riAnririfiA 
I'wywWJI Irr~ci'rlv/It Ivi wOpvutj OTUTO TO pTurrcnTa Q"vv/! I lUvOTUUn oJt3Ct~wV7rrTK/rro1 v?0"TZX~CIortvl11X1 v7 

rsr^W \fr%r*r*ir»r\ or* rtmmrn'Arl K\/ tHrv nn <rsthr\.rl r*jr*fiQ.iQH_£S-kl£lL£0™ 
UUn V avwii Iv/j CEO J-/i L/j^>Ct» Out KXJ ETTCJ 1X101,1 IUU uu uCii rTCu UWUTUT 

EflAAOi^l I rt oriAlhAf AnnAAt tloAirO lr» r>m\nriArl o II^A r\f ih>.r\ /-*/-% r-v* iii rv rt or* 
wwwwflj TI i Cu rvJU IWICtOJ^XvOT) ti lul O IU pluviviOu tA UOu Ul n ivj OwsisOwOl ii ixi li"C^O!s3>wnTf^Oa 

•IKAWA ff\y frK/~\ AKArvo^otiAn rs-f o rv>/-^r>t f/^y r*-frirvn ilntinn ^r\ irv-irvn inn fAnnnnrvA 
tTUUTv rC/1 criXT^ ill til fa'ri'O i CO pv i-for^1 

aiT"iir\r»'fr o AnnAAf .orvAAi'fiA "~i n-j-i/^z-MO \ a/K ft >>•/•> i >o ^KA rrtz-irtf ir» ,fr\ Krt ^i/-i m j n i ctr\r/-Nrl lr\ *-i 
y CJtt TiO'ru OTTlwi1, Kj'i i ixs ^At i i >; v u i lortitl i tt lv s i t v/y ivlXre iOri t iu IX? KSW i § t! i nOtwivw EXT~Q 

Si4bjeGt-ttethas-eaneef-. 

Description 

[0009] As used herein, including the appended claims, the singular forms of words 
such as "a," "an," and "the" include their corresponding plural references unless the 
context clearly dictates otherwise. All references cited herein are incorporated by 
reference to the same extent as if each individual publication, patent, published 
patent application, and sequence listing, as well as figures and drawings in said 
publications and patent documents, was specifically and individually indicated to be 
incorporated by reference. 

DISCLOSURE 

[0010] The present disclosure provides a population of mammalian dendritic cells 
comprising: cancer-specific peptides from cancer cells taken from a subject that has 
a cancer; wherein the cancer-specific peptides are acquired in vitro by dendritic cells 
from said cancer cells; wherein the cancer cells are not treated in vitro with 
interferon-gamma (IFN-gamma) or with IFN-gamma mimetic; wherein the majority of 
the cancer cells are not treated in vitro with a interferon-gamma (IFN-gamma) or 
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What is claimed is 

Claim 1. A composition for treating cancer comprising a population of mammalian 

dendritic cells comprising^ cancer-specific peptides derived from a population of cancer cells 

taken from a subject that has cancer; 

wherein 

(a) the cancer-specific peptides are acquired ifl-wtfe-by contacting in vitro the population 

of dendritic cells from-sai4 with the population of cancer cells; 

(b Wherein the population of cancer cells are not treated in vitro with interferon-gamma 

(IFN-gamma) or are not treated in vitro with an IFN-gamma mimetic; 

(c) wbsfein-the cancer cells are selected for being greater than abetrt-60 percent (%)-ef 

said-oaeeef-Gells that-afe--not-4feate4-ifv-vitfe--wit-<:t- IFN-gamma-ef-iW-gamma-mimeti^-afe 

autophagic and non-apoptotic, and, 

(d) wfoer-eift-the dendritic cells and cancer cells are from the same subject. 

Claim 2. The population of 4endritk> eetiscomposition of claim 1, wherein the cancer is 

from a tissue of one or more of endodermal origin, mesodermal origin, or ectodermal origin. 

Claim 3. The oopuiatioft-of-dendritic oefecoroposition of claim 1, wherein the cancer is 

from a tissue of neural crest origin, and wherein the neural crest is of ectodermal origin. 

Claim 4. The ee&ytetieft-Q^-dendrite Geilscomposition of claim 1, wherein the cancer is 

from a tissue of one or more endodermal origin, mesodermal origin, or ectodermal origin, 

and where the cancer is melanoma or neural crest origin, colon cancer or endoderm origin, 

renal cancer of mesoderm origin, glioblastoma of ectoderm origin, or ovarian cancer of 

mixed mesoderm pluse extra-embryonic origin. 

55 



Claim 5. The gopulation-of-dendr-itic ceifecom position of claim 1, wherein greater than 

80% of said cancer cells that are not treated in vitro with IFN-gamma or !FN-gamma 

mimetic, are autophagic and non-apoptotic. 

Claim 6. A vaccine for the subject of claim 1, comprising the p©p«iatien-of-deft#itie 

eelte-composition of claim 1. 

Claim 7. The population-of-dendFitiopells composition of claim 1, wherein essentially 

all of the cancer cells that are not treated with IFN-gamma or IFN-gamma mimetic are 

incapable of cell division. 

Claim 8. The eowlalion-Qf-^eRdfitie-sells-composition of claim 1, wherein essentially 

all of the cancer that are not treated with IFN-gamma or IFN-gamma mimetic are irradiated 

and incapable of cell division. 

Claim 9. The eopulatieft-o^deBdritie-Gells-com position of claim 1, wherein at least 80% 

of the cancer cells that are not treated with IFN-gamma or IFN-gamma mimetic are irradiated 

and incapable of cell division. 

Claim 10. The population of-€jen4fitio-eetecomposition of claim 1, wherein at least 80% 

of the cancer cells that are not treated with IFN-gamma or IFN-gamma mimetic are treated 

with a nucleic acid cross-linker and are incapable of cell division. 

Claim 11. The population ef-dendfitlo oellscomposition of claim 1 that comprise one or 

more peptides derived from a melanoma-specific antigen that is S-100, HMB-45, Mel-2, 

Melan-A, Mel-5, MAGE-1, MART-1, or Tyrosinase, and wherein the cancer is melanoma. 

Claim 12. The population of 4endritio Gellscom position of claim 1, wherein the given 

subject is a human subject. 

Claim 13. The population of den4ritio oellscomposition of claim 1, wherein the given 

subject is a mammal that is not human. 
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Claim 14. A melanoma vaccine comprising: 

at least one matwe-dendritic cell obtained from a subject that has melanoma; 

wherein the at least one mature-dendritic cell ba4has been contacted in vitro with-at 

leastone a population of cancer tumor cells from the same subject, 

wherein the ai-least-eee-population of cancer tumor cells is selected for being greater 

than 60% autophagic and non-apoptotic wherein the population of melanoma tumor cells is 

non-dividing and not treated in vitro with IFN-gamma or a IFN-gamma mimetic, and wherein 

the vaccine (DC) is effective to provide superior overall survival rates in patients with 

documented metastatic melanoma compared to patients with irradiated tumor cells (TC) 

alone4teys-eeRlaete4-wifc4he-at4ea6t one matwe dendritte-selUs^ofKiividingT-auteBtealev 

afid-Ron-apoptetfe. 

Claim 15. Use aR—iiwwfte-stwwIator-y---amouet-of the pepulatterv-Gf—eteftdfitie--Gells 

composition of claim 1 for-thein the manufacture preparation-of a medicament for treating a 

cancer comprising cancer cells by stimulating an immune response against a cancer-specific 

a n t i g e nT-wfrereiFHtbe~roedi6ameB^46-to-be-adm i n i s tered-to-a-&ubjeet. 

Claim 16. The use of claim 15, wherein the immune response that is stimulated 

comprises one or more of CD4+ T cell response, CD8+ T cell response, and B cell response. 

Claim 17. The use of claim 16, wherein the CD4+ T cell response, CD8+T cell response, 

or B cell response, can be measured by ELISPOT assays, by intracellular cytokine staining 

assays, by tetramer assays, or by detecting antigen-specific antibody production. 

Claim 18. The use of claim 15, wherein the immune response comprises a survival time 

that comprises 2-year overall survival (OS), and where the 2-year overall survival is at least 

about 60%. 

Claim 19. The use of claim 15, wherein the administration comprises subcutaneous 

injections of the vaccine. 

Claim 20. The use of claim 15, wherein the administration comprises injections of the 

vaccine given weekly for three months and then monthly for five months. 
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Claim 21. A method for preparing a dendritic—sellcancer vaccine, itwolvinqcomprisinq 

cancer cells and dendritic cells from the same subject, the method comprising: 

(a) preparing cancer cells comprising at least one cancer-specific peptide by. 

(1) treating one or more cancer cells is-4feated~with an agent that prevents cell 

division: wherein the one or more cancer cells are not treated in vitro with interferon-gamma 

(IFN-gamma) or with an IFN-gamma mimetic; 

(ii) selecting cancer cells that are autophagic and non-apoptotic-afe-seteeted; 

(iiO rejecting cancer cells that are non-autophagic and apoptotic -are-rejected; 

(b) generating the dendritic cells: and 

(c) contacting the selected cancer cells of (a) that are autophagic and non-apoptotic with 

the dendritic cells of (b) in vitro: 

wherein the contacting is sufficient for the dendritic cells to acguire the at least one 

cancer-derived peptide from the cancer cells, wherein the acquired peptide is effective for the 

dendritic cells to generate an immunostimulatory amount of a cancer vaccine: wherein the 

immunostimulatory amount of the cancer vaccine (DO is effective to provide superior overall 

survival rates in patients with documented cancer compared to patients injected with irradiated 

tumor cells (TO aloneaftd-whefem the-GanGefG&Us that a^B^a^Jt&0ha0^6--af:^d--RQfl^-apeBteti6--afe 

eete that are autophagic and non-apoptotic are provided to one or mere -autoI o g o us- d e n d r i tic 
£U2LLLCL UOrtO • 

Claim 22. A composition comprising: 

at least one cancer cell obtained from a subject with cancer, the cancer cell comprising at least 

one cancer specific peptide, wherein the at least one cancer cellthat is not treated in vitro with 

interferon-gamma (IFN-gamma)-ffem-a-first-subiest and the at least one cancer cell is selected 

for being autophagic and non-aooptotic: and at least one antigen presenting cell (APC) obtained 

from the same first subject with cancer, wherein the APC comprises the at least one cancer 

specific peptide loaded in vitro from the at least one cancer cell is: 

autophagiGi-and, 

BOR-ape-ptetie. 

Claim 23. The composition of claim 22, wherein the cancer cell is MHC class ll-expressing. 

Claim 24. The composition of claim 22, wherein the APC is a dendritic cell, a macrophage, 

or a B cell. 

Claim 25. The composition of claim 22, wherein the at least one cancer cell comprises 

cancer-specific peptides, and wherein the cancer-specific peptides are substantially not 

contained in said APCs and are substantially not processed by said APCs. 

Claim 26. The composition of claim 22, wherein the cancer cells comprise melanoma-

specific peptides, and wherein the cancer-specific peptides are substantially contained in said 

APCs and are partially or substantially processed in said APCs. 
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Claim 27. The composition of claim 22, wherein the cancer cell is loaded into the APC. 

Claim 28. The composition of claim 22, wherein the cancer cell is not loaded into the 

APC. 

Claim 29. The composition of claim 22, wherein the autophagy is demonstrated by a 

test that assays microtubule-associated protein light chain 3 (LC3). 

Claim 30. The composition of claim 22, wherein the cells are demonstrated to be non-

apoptotic using at least one of the reagent, 7-aminoactinomycin D (7-ADD), or the reagent 

annexin. 

Claim 31. Use ef-ammmtimtegy-effeetive-amew^of the composition of claim 22 fep4he 

in the manufacture preparation of a medicament for treating a cancer comprising cancer 

cells by stimulating an immune response against a cancer-specific antigen of the cancer 

c^ifHa-6tibjeet4!tavmg-»-^aoGeF^aRd-6©mpFi6ieg™6afi€©F^eM€T^6retFHhe-wediGaR>eRt4s4e 

ke-adffmistered te-said subject—ana whereifv-tfoe subject is foe-came-subject ae-toe-fifst 

Claim 32. The composition of claim 22, wherein at least 90% of the cancer cells are not 

treated in vitro with IFN-gamma, and less than 10% of the cancer cells are treated in vitro 

with IFN-gamma. 

Gla+m-33: A-meth©d-f©F-ma«wfaGtw4n§4te^aeGioe-©f-Glaim-4~^ 

eeH (AP-€4r-w^efr>4foe-at-4eas^-eBe-GafK?eM^fflor subjoct, aftd 

wtefeifi the at-least one-APG-is-from-•frte-same first-'lwfmfv-stfbjeGfcr 

Gfaim-§4 A method for preparing-a-dendritiG-eeH-vacGiRer-GOFwpB&ing: treating caneer 

eaf)Ger--Gelte afe-not- tfeated-+R -v4tFo-with IFN-gamma-GF--af> 4FN-gamma mffr>etfG; selecting 

wlth-autoiogous defldfitiG-GeHs-frefft the same-first eubjeetr 

59 



Glaim-3& A compositionthat comprises a dendritic-Gel)vaccine, as prepared by the 

me#»ed-efeteifH-347 

Claim 36; Use-of the composition ef claim 35- for- the preparationof - a- medicament for 

6timylat4F»§-aft-iflWH>Re-Fesp0f»se-a§aifist-a-GaFK3er-speeifi0~aftti§e»vwhereift4he-medi€amefit 

is-to be admirwstsred to a sutejeeUhat has-eaneefr 


