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Abstract
Advances in cancer therapy have been substantial in terms of molecular understanding of disease
mechanisms, however these advances have not translated into increased survival in the majority of
cancer types. One unsolved problem in current cancer therapeutics is the substantial immune
suppression seen in patients. Conventionally, investigations in this area have focused on antigen-
nonspecific immune suppressive molecules such as cytokines and T cell apoptosis inducing
molecules such as Fas ligand. More recently, studies have demonstrated nanovesicle particles
termed exosomes are involved not only in stimulation but also inhibition of immunity in
physiological conditions. Interestingly, exosomes secreted by cancer cells have been demonstrated
to express tumor antigens, as well as immune suppressive molecules such as PD-1L and FasL.
Concentrations of exosomes from plasma of cancer patients have been associated with
spontaneous T cell apoptosis, which is associated in some situations with shortened survival. In this
paper we place the "exosome-immune suppression" concept in perspective of other tumor
immune evasion mechanisms. We conclude by discussing a novel therapeutic approach to cancer
immune suppression by extracorporeal removal of exosomes using hollow fiber filtration
technology
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Cancer is Recognized by the Immune System
The concept of whether cancer is recognized by the
immune system has been a topic of intense discussions
and experimentation for more than a century. Philosoph-
ically speaking, the argument revolves around one central
aspect: cancer originates from "self" tissue, therefore why
should the immune system attack it? The traditional con-
cept of immunology which teaches that the main purpose
of the immune system is to distinguish between "self" and
"non-self" suggests that since cancer is "self" there should
be no immune response against it. Current-day immuno-
logical advances, however, have struck down this notion.
However, before going into these advances in detail, we
will first overview the history of cancer immunotherapy in
order to provide a background for our discussion.

In the late 1800s a physician at Sloan Kettering Cancer
Center, William Coley, made the empirical observation
that certain types of tumors would go into remission sub-
sequent to bacterial infections. One of the first patients he
saw in his career was a young girl who died of a rapidly
progressing sarcoma originating in her arm. A different
patient with a similar type of sarcoma in the neck had
lived for seven years after diagnosis with no detectable
signs of cancer. The only noteworthy difference between
the two patients, in his mind was that the latter patient
had repeated encounters with bacterial infections. This
prompted Coley to search the medical literature, where he
found that sarcoma remission had previously been docu-
mented to be associated with erysipelas, a streptococcal
infection of the skin. This prompted Coley to begin pur-
posely inoculating patients with various bacterial extracts
with the aim of stimulating an immune response that
would somehow "cross-over" and lead to cancer regres-
sion. He reported that the first patient purposely inocu-
lated suffered from an inoperable late stage neck sarcoma.
This patient was administered extracts of a streptococcal
broth that was generated from another patient. According
to the published description, this treatment led to a signif-
icant remission of a "hen egg"-sized tumour within ten
days, and resulted in patient survival for eight years, after
which he died of tumour relapse [1,2]. Eventually, due to
the uncontrollable effects of unstandardized bacterial
mixtures, Coley generated a combination of heat-killed
serratia marcescens and heat-killed streptococci which
were eventually named "Coley's Toxins" and sold in the
United States by Parke-Davis from 1923 to 1963 [3]. The
advent of chemotherapy, as well as unpredictable reac-
tions that patients would have to Coley's Toxin contrib-
uted, at least in part, to the discontinuation of this
therapy. Nevertheless, William Coley is considered by
many the father of modern day cancer immunotherapy
[4]. Interestingly, a standardized version of Coley Vaccine
is currently being developed by the Canadian biotechnol-
ogy company MBVax.

Despite the suggestion that immune response to bacterial
infections may somehow "re-awaken" the immune sys-
tem to kill cancer, scientifically, there could have been
other explanations for the effect of Coley's Toxins. For
example, it may be possible that compounds inside the
bacterial extracts had ability to directly kill cancer cells [5],
or to preferentially inhibit tumor angiogenesis [6].
Accordingly, in our discussion of whether the immune
response actually inhibits cancer or not, we will turn to
animal models.

The era of molecular biology has allowed for gene-specific
deletion in animals. This means that genes associated
with immune responses can be "knocked-out" of animals
so as to study the importance of the specific gene in an in
vivo setting. Speaking in very general terms, there are two
pathways that the immune system can take when it is acti-
vated. The first type is called "Th1", which is involved in
destroying cells of the body that are infected from the
inside, such as virally infected cells. The second type of
immune response is called "Th2", which is responsible for
killing targets that reside outside of the cells of the body,
such as parasites and certain bacteria [7,8]. Since cancer
consists of cells of the body that have distinguishing prop-
erties from the other cells (ie high proliferation, ability to
metastasize, etc), it may be possible to rationalize the Th1
path of the immune response would be the one responsi-
ble for control of cancer, if the immune response is
involved at all. Indeed, Coley's toxin (and its constitu-
ents) were identified decades later to be potent inducers of
the Th1 cytokine TNF-alpha, as well as activators of this
general immune response pathway [9,10]. The discovery
of transcription factors that induce Th1 or Th2 immunity
has allowed experimental assessment of the roles of these
types of immune responses in control of cancer. Tran-
scription factors controlling Th1 immunity include T-bet
[11], and STAT4 [12], and those controlling Th2 include
GATA-3 [13] and STAT6 [14,15]. When various tumors are
administered to STAT6 knockout animals (therefore hav-
ing a Th1 predisposition since the Th2 pathway is
ablated), these tumors are either spontaneously rejected
[16], or immunity to them is achieved with much higher
potency compared to wild-type animals [17]. Further-
more, in STAT6 knockout animals, immunologic resist-
ance to metastasis formation is observed [18]. On the
other hand, STAT4 knockout mice lack Th1 capability and
therefore have only upregulated Th2 immunity. Such ani-
mals allow accelerated cancer formation after treatment
with chemical carcinogens [19].

While the above suggest the importance of the Th1
immune response in controlling tumors, in many cases
animal data does not translate efficiently to human dis-
ease. Accordingly, we turn our attention to situations
where immune suppression is induced either by genetic
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abnormality or in response to a medical condition. In
general, natural killer (NK) cell activity is associated with
Th1 immune responses and tumor immunity [20].
Patients with the congenital abnormality Chediak-
Higashi Syndrome, are characterized by absent or severely
diminished NK function. In this population, the overall
incidence of malignant tumors is 200–300 times greater
than that in the general population [21]. Another example
of an inborn trait associated with immune deviation is
patients born with a specific polymorphism of the IL-4
receptor gene that is known to be associated with aug-
mented Th2 responses. Multivariate regression analysis
showed that this polymorphism was an independent
prognostic factor for shorter cancer survival and more
advanced histopathological grade [22]. In addition to
inborn genetic abnormalities, the immune suppressive
regimens used to prevent transplant rejection are associ-
ated with a selective inhibition of Th1 responses [23-25].
In support of the concept that suppression of Th1 immu-
nity is associated with cancer onset, the incidence of can-
cer in the post-transplant population is markedly
increased in comparison to controls living under similar
environmental conditions [26-31]. In terms of disease
associated immune suppression, HIV infected patients
also have a marked predisposition to a variety of tumors,
especially, but not limited to lymphomas, as a result of
immunodeficiency [32].

The above examples support a relation between immune
suppression (or Th2 deviation) and cancer proliferation,
the opposite circumstance, of immune stimulation result-
ing in anticancer response is also documented. Numerous
clinical trials using antigen specific approaches such as
vaccination with either tumor antigens alone [33,34],
tumor antigens bound to immunogens [35,36], tumor
antigens delivered alone [37] or in combination with cos-
timulatory molecules by viral methods [38], tumor anti-
gens loaded on dendritic cells ex vivo [39-41], or
administration of in vitro generated tumor-reactive T cells
[42], have all demonstrated some, albeit modest clinical
effects. It is documented that inappropriate immune
responses (broadly speaking Th2 responses) can actually
stimulate tumor growth [43,44]. Accordingly, these data
all support the presumed recognition of cancer by the
immune system and the notion that the immune system,
if stimulated properly, may induce cancer regression.

The philosophical question posed at the beginning of this
discussion; how can the immune system recognize cancer
when cancer is part of self, is answered in the following
manner. The immune system is not responsible for seeing
only "self" versus "non-self" but actually seeing and
responding to different variations of "self". The tumor, in
its quest for proliferative advantage, ability to metastasize,
and need for formation of new blood supply, actually

expresses new molecules at levels that are recognized by
the immune system. Immunological recognition of mole-
cules needed for the tumor to have the "cancer pheno-
type" has been well-documented. We will not provide an
overview of these data here but will provide some exam-
ples. Specifically, the proliferative advantage of tumors is
associated with growth factor receptor upregulation,
accordingly immune responses to various such receptors
are known to exist naturally or to be inducible [45,46].
The same is true for matrix metalloproteases involved in
tumor extravasation and metastasis [47,48], as well as for
angiogenic factors involved in formation of new blood
vessels [49,50]. The question, of course remains, if the
immune system can see cancer, why does it not eradicate
it, and why has the clinical implementation of cancer
immunotherapy yielded such poor results at the bedside?

Cancer Suppresses the Immune System
The development of successful immune responses to can-
cer is hindered by numerous factors, including primarily,
that ability of the tumor to cause suppression of a produc-
tive host immune response to cancer. The interaction
between the tumor and the immune system has been lik-
ened to pregnancy, in which an allogeneic graft (the fetus)
rapidly develops without rejection by an immunogically
competent host. The ability of the fetus to evade the
maternal immune response of the mother is not due to
anatomical barriers, since maternal immune cells have
been demonstrated to cross the placenta and actually
enter the fetus [51]. What seems to occur in pregnancy is
similar to the cancer patient in that there occurs a selective
depletion of immune components, while other immuno-
logical parameters are left intact. Both in pregnancy and
cancer a specific depletion of certain T cells occurs via
numerous common mechanisms such as FasL [52-54].
Before elaborating on specific mechanisms by which FasL
kills immune system cells, we will first discuss some of the
historical work that led us to the notion that cancer sup-
presses the immune system.

Experiments in the 1970s demonstrated the existence of
immunological "blocking factors", then-unidentified
components of plasma found in cancer patients and preg-
nant women that inhibited antigen-specific lymphocyte
responses. Some of this early work involved culturing
autologous lymphocytes with autologous tumor cells in
the presence of third party healthy serum. This culture
resulted in an inhibition of growth of the autologous
tumor as a result of the lymphocytes. Third party lym-
phocytes did not inhibit the growth of the tumor. Interest-
ingly when autologous serum (i.e. from the cancer
patient) was added to the cultures, the lymphocyte-medi-
ated inhibition of tumor growth was not observed. These
experiments gave rise to the concept of antigen-specific
"blocking factors" found in the body of cancer patients
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that incapacitate successful tumor immunity [55-57]. This
work stimulated the more recent demonstration of tumor-
suppression of immune function in experiments showing
that T cell function is suppressed in terms of inability to
secrete interferon gamma due to a cleavage of the critical
T cell receptor transduction component, the TCR-zeta
chain [58]. Originally, zeta chain cleavage was identified
in T cells prone to undergo apoptosis [59]. Although a
wide variety of explanations have been put forth for the
cleavage of the zeta chain, one particular cause was postu-
lated to be tumor-secreted microvesicles [60]. Since the
immune suppressive effects of cancer are systemic, the
ability of microvesicles secreted by tumor cells to specifi-
cally induce T cell modulation through circulating
through-out the body has attracted considerable atten-
tion. While there are several known mechanisms of cancer
to suppress the immune system that do not use microves-
icles, their sheer number in the cancer patient, their ability
to systemically influence numerous immune parameters,
as well as the fact that administration of cancer microves-
icles stimulates cancer progression, all point to their
important role in cancer evasions of the immune
response.

Cancer Secreted Microvesicles: A Mechanism of 
Escaping from the Immune System
In the 1980's Dr. Douglas Taylor described microvesicles
secreted by tumor cells [61]. They were estimated to be
between 50–200 nanometers in diameter and associated
with a variety of immune inhibitory effects. Specifically, it
was demonstrated that such microvesicles could not only
induce T cell apoptosis, but also block various aspects of
T cell signaling, proliferation, cytokine production, and
cytotoxicity [62-64]. Although much interest arose in the
biology of microvesicles, few therapeutic applications
developed since microvesicles were uncharacterized at a
molecular level.

Other research identified another type of microvesicular-
like structures, which were termed "exosomes". Originally
defined as small 80–200 nanometers in diameter, exo-
somes were observed initially in maturing reticulocytes
[65,66]. Subsequently it was discovered that exosomes are
a potent method of dendritic cell communication with
other antigen presenting cells. Exosomes secreted by den-
dritic cells were observed to contain extremely high levels
of MHC I, MHC II, costimulatory molecules, and various
adhesion molecules [67]. In addition, dendritic cell exo-
somes contain antigens that said dendritic cell had previ-
ously engulfed [68]. The ability of exosomes to act as
"mini-antigen presenting cells" has stimulated cancer
researchers to pulse dendritic cells with tumor antigens,
collect exosomes secreted by the tumor antigen-pulsed
dendritic cell, and use these exosomes for immuno-
therapy. Such exosomes were seen to be capable of eradi-

cating established tumors when administered in various
murine models [69,70]. The ability of dendritic exosomes
to potently prime the immune system brought about the
question if exosomes may also possess a tolerance induc-
ing or immune suppressive role. Since it is established that
the exosome has a high concentration of tumor antigens,
the question arose whether exosomes may induce an
abortive T cell activation process leading to anergy [71].
Specifically, it is known that numerous tumor cells, and
exosomes derived therefrom, express the T cell apoptosis-
inducing molecule FasL [71-73].

FasL is an integral type II membrane protein belonging to
the TNF family whose expression is observed in a variety
of tissues and cells such as activated lymphocytes and the
anterior chamber in the eye. FasL induces apoptotic cell
death in various types of cells target cells via its corre-
sponding receptor, CD95/APO1. FasL not only plays
important roles in the homeostasis of activated lym-
phocytes, but it has also been implicated in establishing
immune-privileged status in the testis and eye, as well as a
mechanisms by which tumors escape immune mediated
killing. Accordingly, given the expression of Fas ligand on
a variety of tumors, we and others have sought, and suc-
cessfully demonstrated that FasL is expressed on exosomes
secreted by tumor cells [71]. Due to the ability of exo-
somes to mediate a variety of immunological signals, it
was proposed that at the beginning of the neoplastic proc-
ess, tumor secreted exosomes selectively induce antigen-
specific T cell apoptosis, through activating the T cell
receptor, which in turn upregulates expression of Fas on
the T cell, subsequently, the FasL molecule on the exo-
some induces apoptosis. This process may be occurring by
a direct interaction between the tumor exosome and the T
cell, or it may be occurring indirectly by tumor exosomes
binding dendritic cells, then subsequently when T cells
bind dendritic cells in lymphatic areas, the exosome actu-
ally is bound by the dendritic cell and uses dendritic cell
adhesion/costimulatory molecules to form a stable inter-
action with the T cell and induce apoptosis. In the context
of more advanced cancer patients, where exosomes reach
higher concentrations systemically, the induction of T cell
apoptosis occurs in an antigen-nonspecific, but FasL,
MHC I-dependent manner.

The recent recognition that tumor secreted exosomes are
identical to the tumor secreted microvesicles described in
the 1980s [74], has stimulated a wide variety of research
into the immune suppressive ability of said microvesicles.
Specifically, immunesuppressive microvesicles were iden-
tified not only in cancer patients [60,63], but also in preg-
nancy [75-77], transplant tolerance [78,79], and oral
tolerance induction [80,81]. Accordingly, one ideal
method of stimulating the immune response of a cancer
patient would be the removal of these immunosuppres-
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sive microvesicles from circulation through the use of an
extracorporeal filter.

Microvesicle Removal by Extracorporeal 
Filtration: The Hemopurifier™
Previous efforts have been made to remove cancer associ-
ated immune suppressive factors through extracorporeal
means. One most prominent example of this is a report by
Lentz's group in which 16 patients with metastatic cancers
were treated with ultrapheresis, a procedure that removes
certain fractions of blood associated with immune sup-
pression. Treatment was associated with a marked
increase in lymphocytic infiltration of tumor and tumor
necrosis as seen by repeat biopsy. In some patients, immu-
nological anergy was reversed and Karnofsky status
improved. Six of the 16 patients had reduction of the sum
of mean cross-sectional diameters of measureable lesions
by 50% or more [82]. Although this study demonstrated
the proof-of-principle that stimulation of cancer immune
responses can be clinically performed by extracorporeal
removal of immune suppressants, this approach has sev-
eral limitations: a) not-selective for specific inhibitors; b)
theoretically would result in loss of immune stimulatory
cytokines; and c) is not applicable on a wide scale.

The San Diego biotechnology company, Aethlon Medical,
has developed a novel hollow-fiber cartridge (Hemopuri-
fier™) that is compatible with standard dialysis machines.
Recently completed clinical trials have demonstrated its
safety in hepatitis patients. Effective removal of HIV parti-
cles, which have a similar size to exosomes, was demon-
strated using a variety of settings [83-85].

The Hemopurifier™ utilizes an affinity substrate a propri-
etary lectin-based resin, which possesses high affinity for
heavily glycosylated viral surface proteins, which can
selectively deplete circulating virus with resultant accumu-
lation of virus in the cartridge. Tumor cell membranes and
shed immunosuppressive microvesicles are also highly
glycosylated and thus possess a preferential affinity to
lectins in comparison to non-malignant cells [86-88].
Cancer patients have a much higher level of circulating
microvesicles. The level of microvesicles in cancer patients
is 2,000–5,000 ug/ml protein/ml of blood versus 0–0.5
ug in healthy volunteers [62,76]. Given the high concen-
tration of circulating microvesicles, as well as the potential
for selected depletion due to glycosylation differences, the
Hemopurifier™ in its current state is an attractive candi-
date for removal of cancer-secreted immunosuppressive
microvesicles.

The ability to attach different molecules and antibodies to
the resin of the Hemopurifier™ cartridge, increases the
potential selective exosome removal targets. For example,
clinically used antibodies such as Herceptin, could be

attached to the Hemopurifier™ resin in order to deplete
microvesicles expressing HER2 protein. Additionally,
numerous proteins exist that are found on cancer-secreted
microvesicles such as FasL, MHC I, MHC II, CD44, placen-
tal alkaline phosphatase, TSG-101, MHC I-peptide com-
plexes, MHC II-peptide complexes. Antibodies to these
proteins are commonly available and can be incorporated
into the Hemopurifier™ cartridge with little effort.

Conclusion
The Hemopurifier™ cartridge can enter the cancer thera-
peutics arena with relative ease due to several factors.
Firstly, the cartridge is already produced under Good
Manufacturing Practices with clinical safety data available,
albeit for different indications. Secondly, the cartridge is
compatible with standard dialysis systems which are
present at every major medical institution. Thirdly, the
patient population whose treatment is proposed with this
novel approach has few or no treatment alternatives.
Fourthly, the Hemopurifier™ cartridge can be used not
only as a monotherapy, but also as an adjuvant to cur-
rently used immunotherapeutic approaches. The com-
mercialization of therapies as adjuvants to existing
therapies is well-accepted in the industry, as seen in the
approval of Herceptin and Avastin for use with specific
chemotherapeutic agents.

In conclusion, the use of the Hemopurifier™ as a means of
de-repressing immune functions in cancer patients is a
novel, easily implemented approach to cancer therapeu-
tics that will not only provide an alternative to the cur-
rently ineffective approaches, but also provide a
framework for development of strategies that may benefit
cancer patients in a multidimensional manner.

Authors' contributions
TEI, ZZ, SK, XZ, XR, XH, JAJ, HHH, NHR, JK, VB, MRM,
WP, and RHT were involved in conceiving the paper and
reducing it to practice.

References
1. Coley W: Am J Med Sci 1893, 105:487.
2. Coley W: Practitioner 1909, 83:489.
3.  [http://en.wikipedia.org/wiki/Coley's_Toxins].
4. McCarthy EF: The toxins of William B. Coley and the treat-

ment of bone and soft-tissue sarcomas.  Iowa Orthop J 2006,
26:154-158.

5. Seow SW, Rahmat JN, Mohamed AA, Mahendran R, Lee YK, Bay BH:
Lactobacillus species is more cytotoxic to human bladder
cancer cells than Mycobacterium Bovis (bacillus Calmette-
Guerin).  J Urol 2002, 168:2236-2239.

6. Yoo YC, Hata K, Lee KB, Azuma I: Inhibitory effect of BCG cell-
wall skeletons (BCG-CWS) emulsified in squalane on tumor
growth and metastasis in mice.  Arch Pharm Res 2002,
25:522-527.

7. Mosmann TR, Cherwinski H, Bond MW, Giedlin MA, Coffman RL:
Two types of murine helper T cell clone. I. Definition accord-
ing to profiles of lymphokine activities and secreted proteins.
J Immunol 1986, 136:2348-2357.
Page 5 of 7
(page number not for citation purposes)

http://en.wikipedia.org/wiki/Coley's_Toxins
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16789469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16789469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12394766
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12394766
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12214866
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12214866
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12214866
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2419430
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2419430


Journal of Translational Medicine 2008, 6:37 http://www.translational-medicine.com/content/6/1/37
8. Coffman RL: Origins of the T(H)1-T(H)2 model: a personal
perspective.  Nat Immunol 2006, 7:539-541.

9. Wolchok JD, Vilcek J: Reassessing the usual suspects causing a
commotion in the blood (and vessels?).  Cancer Biol Ther 2004,
3:124-125.

10. Carswell EA, Old LJ, Kassel RL, Green S, Fiore N, Williamson B: An
endotoxin-induced serum factor that causes necrosis of
tumors.  Proc Natl Acad Sci USA 1975, 72:3666-3670.

11. Szabo SJ, Kim ST, Costa GL, Zhang X, Fathman CG, Glimcher LH: A
novel transcription factor, T-bet, directs Th1 lineage com-
mitment.  Cell 2000, 100:655-669.

12. Murphy KM, Ouyang W, Szabo SJ, Jacobson NG, Guler ML, Gorham
JD, Gubler U, Murphy TL: T helper differentiation proceeds
through Stat1-dependent, Stat4-dependent and Stat4-inde-
pendent phases.  Curr Top Microbiol Immunol 1999, 238:13-26.

13. Zhu J, Yamane H, Cote-Sierra J, Guo L, Paul WE: GATA-3 pro-
motes Th2 responses through three different mechanisms:
induction of Th2 cytokine production, selective growth of
Th2 cells and inhibition of Th1 cell-specific factors.  Cell Res
2006, 16:3-10.

14. Curiel RE, Lahesmaa R, Subleski J, Cippitelli M, Kirken RA, Young HA,
Ghosh P: Identification of a Stat-6-responsive element in the
promoter of the human interleukin-4 gene.  Eur J Immunol 1997,
27:1982-1987.

15. Lederer JA, Perez VL, DesRoches L, Kim SM, Abbas AK, Lichtman
AH: Cytokine transcriptional events during helper T cell sub-
set differentiation.  J Exp Med 1996, 184:397-406.

16. Kacha AK, Fallarino F, Markiewicz MA, Gajewski TF: Cutting edge:
spontaneous rejection of poorly immunogenic P1.HTR
tumors by Stat6-deficient mice.  J Immunol 2000, 165:6024-6028.

17. Ostrand-Rosenberg S, Grusby MJ, Clements VK: Cutting edge:
STAT6-deficient mice have enhanced tumor immunity to
primary and metastatic mammary carcinoma.  J Immunol
2000, 165:6015-6019.

18. Ostrand-Rosenberg S, Clements VK, Terabe M, Park JM, Berzofsky
JA, Dissanayake SK: Resistance to metastatic disease in STAT6-
deficient mice requires hemopoietic and nonhemopoietic
cells and is IFN-gamma dependent.  J Immunol 2002,
169:5796-5804.

19. Zhang SS, Welte T, Fu XY: Dysfunction of Stat4 leads to accel-
erated incidence of chemical-induced thymic lymphomas in
mice.  Exp Mol Pathol 2001, 70:231-238.

20. Kalinski P, Giermasz A, Nakamura Y, Basse P, Storkus WJ, Kirkwood
JM, Mailliard RB: Helper role of NK cells during the induction
of anticancer responses by dendritic cells.  Mol Immunol 2005,
42:535-539.

21. Kobayashi N: Malignant neoplasms in registered cases of pri-
mary immunodeficiency syndrome.  Jpn J Clin Oncol 1985,
15(Suppl 1):307-312.

22. Nakamura E, Megumi Y, Kobayashi T, Kamoto T, Ishitoya S, Terachi
T, Tachibana M, Matsushiro H, Habuchi T, Kakehi Y, Ogawa O:
Genetic polymorphisms of the interleukin-4 receptor alpha
gene are associated with an increasing risk and a poor prog-
nosis of sporadic renal cell carcinoma in a Japanese popula-
tion.  Clin Cancer Res 2002, 8:2620-2625.

23. Amirzargar A, Lessanpezeshki M, Fathi A, Amirzargar M, Khosravi F,
Ansaripour B, Nikbin B: TH1/TH2 cytokine analysis in Iranian
renal transplant recipients.  Transplant Proc 2005, 37:2985-2987.

24. Daniel V, Naujokat C, Sadeghi M, Wiesel M, Hergesell O, Opelz G:
Association of circulating interleukin (IL)-12- and IL-10-pro-
ducing dendritic cells with time posttransplant, dose of
immunosuppression, and plasma cytokines in renal-trans-
plant recipients.  Transplantation 2005, 79:1498-1506.

25. Kim WU, Cho ML, Kim SI, Yoo WH, Lee SS, Joo YS, Min JK, Hong YS,
Lee SH, Park SH, et al.: Divergent effect of cyclosporine on Th1/
Th2 type cytokines in patients with severe, refractory rheu-
matoid arthritis.  J Rheumatol 2000, 27:324-331.

26. Gerlini G, Romagnoli P, Pimpinelli N: Skin cancer and immuno-
suppression.  Crit Rev Oncol Hematol 2005, 56:127-136.

27. Pluygers E, Sadowska A, Chyczewski L, Niklinski J, Niklinska W, Chy-
czewska E: The impact of immune responses on lung cancer
and the development of new treatment modalities.  Lung Can-
cer 2001, 34(Suppl 2):S71-77.

28. Birkeland SA, Storm HH, Lamm LU, Barlow L, Blohme I, Forsberg B,
Eklund B, Fjeldborg O, Friedberg M, Frodin L, et al.: Cancer risk

after renal transplantation in the Nordic countries,
1964–1986.  Int J Cancer 1995, 60:183-189.

29. Khauli RB: Genitourinary malignancies in organ transplant
recipients.  Semin Urol 1994, 12:224-232.

30. Penn I: Depressed immunity and the development of cancer.
Cancer Detect Prev 1994, 18:241-252.

31. Penn I: Occurrence of cancers in immunosuppressed organ
transplant recipients.  Clin Transpl 1994:99-109.

32. Grulich AE, Wan X, Law MG, Coates M, Kaldor JM: Risk of cancer
in people with AIDS.  Aids 1999, 13:839-843.

33. Marchand M, van Baren N, Weynants P, Brichard V, Dreno B, Tessier
MH, Rankin E, Parmiani G, Arienti F, Humblet Y, et al.: Tumor
regressions observed in patients with metastatic melanoma
treated with an antigenic peptide encoded by gene MAGE-3
and presented by HLA-A1.  Int J Cancer 1999, 80:219-230.

34. Liu MA, Ulmer JB: Human clinical trials of plasmid DNA vac-
cines.  Adv Genet 2005, 55:25-40.

35. Wang HH, Mao CY, Teng LS, Cao J: Recent advances in heat
shock protein-based cancer vaccines.  Hepatobiliary Pancreat Dis
Int 2006, 5:22-27.

36. Facciponte JG, MacDonald IJ, Wang XY, Kim H, Manjili MH, Subjeck
JR: Heat shock proteins and scavenger receptors: role in
adaptive immune responses.  Immunol Invest 2005, 34:325-342.

37. Garcia-Hernandez E, Gonzalez-Sanchez JL, Andrade-Manzano A,
Contreras ML, Padilla S, Guzman CC, Jimenez R, Reyes L, Morosoli
G, Verde ML, Rosales R: Regression of papilloma high-grade
lesions (CIN 2 and CIN 3) is stimulated by therapeutic vacci-
nation with MVA E2 recombinant vaccine.  Cancer Gene Ther
2006, 13:592-597.

38. Garnett CT, Greiner JW, Tsang KY, Kudo-Saito C, Grosenbach DW,
Chakraborty M, Gulley JL, Arlen PM, Schlom J, Hodge JW: TRICOM
vector based cancer vaccines.  Curr Pharm Des 2006, 12:351-361.

39. Mackensen A, Herbst B, Chen JL, Kohler G, Noppen C, Herr W,
Spagnoli GC, Cerundolo V, Lindemann A: Phase I study in
melanoma patients of a vaccine with peptide-pulsed den-
dritic cells generated in vitro from CD34(+) hematopoietic
progenitor cells.  Int J Cancer 2000, 86:385-392.

40. Loveland BE, Zhao A, White S, Gan H, Hamilton K, Xing PX, Pietersz
GA, Apostolopoulos V, Vaughan H, Karanikas V, et al.: Mannan-
MUC1-pulsed dendritic cell immunotherapy: a phase I trial
in patients with adenocarcinoma.  Clin Cancer Res 2006,
12:869-877.

41. Mu LJ, Kyte JA, Kvalheim G, Aamdal S, Dueland S, Hauser M, Ham-
merstad H, Waehre H, Raabe N, Gaudernack G: Immunotherapy
with allotumour mRNA-transfected dendritic cells in andro-
gen-resistant prostate cancer patients.  Br J Cancer 2005,
93:749-756.

42. Huang J, Khong HT, Dudley ME, El-Gamil M, Li YF, Rosenberg SA,
Robbins PF: Survival, persistence, and progressive differentia-
tion of adoptively transferred tumor-reactive T cells associ-
ated with tumor regression.  J Immunother 2005, 28:258-267.

43. Ichim CV: Revisiting immunosurveillance and immunostimu-
lation: Implications for cancer immunotherapy.  J Transl Med
2005, 3:8.

44. Prehn RT, Prehn LM: Immunostimulation of cancer versus
immunosurveillance.  Medicina (B Aires) 1996, 56(Suppl 1):65-73.

45. Seliger B, Rongcun Y, Atkins D, Hammers S, Huber C, Storkel S,
Kiessling R: HER-2/neu is expressed in human renal cell carci-
noma at heterogeneous levels independently of tumor grad-
ing and staging and can be recognized by HLA-A2.1-
restricted cytotoxic T lymphocytes.  Int J Cancer 2000,
87:349-359.

46. Kim B, Suvas S, Sarangi PP, Lee S, Reisfeld RA, Rouse BT: Vascular
endothelial growth factor receptor 2-based DNA immuniza-
tion delays development of herpetic stromal keratitis by
antiangiogenic effects.  J Immunol 2006, 177:4122-4131.

47. Su JM, Wei YQ, Tian L, Zhao X, Yang L, He QM, Wang Y, Lu Y, Wu
Y, Liu F, et al.: Active immunogene therapy of cancer with vac-
cine on the basis of chicken homologous matrix metallopro-
teinase-2.  Cancer Res 2003, 63:600-607.

48. Godefroy E, Moreau-Aubry A, Diez E, Dreno B, Jotereau F, Guilloux
Y: alpha v beta3-dependent cross-presentation of matrix
metalloproteinase-2 by melanoma cells gives rise to a new
tumor antigen.  J Exp Med 2005, 202:61-72.

49. Ishizaki H, Tsunoda T, Wada S, Yamauchi M, Shibuya M, Tahara H:
Inhibition of tumor growth with antiangiogenic cancer vac-
Page 6 of 7
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16715060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16715060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14739778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14739778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1103152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1103152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1103152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10761931
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10761931
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10761931
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10087648
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10087648
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10087648
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16467870
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16467870
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16467870
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9295035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9295035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8760793
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8760793
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11086033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11086033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11086033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11086031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11086031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11086031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12421960
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12421960
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12421960
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11418001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11418001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11418001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15607810
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15607810
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4009992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4009992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12171893
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12171893
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12171893
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16213281
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16213281
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15940038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15940038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15940038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10685792
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10685792
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10685792
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15978830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15978830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11720745
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11720745
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7829213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7829213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7829213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7997723
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7997723
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7982234
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7547597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7547597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10357384
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10357384
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9935203
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9935203
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9935203
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16291211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16291211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16481277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16481277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16136784
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16136784
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16456551
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16456551
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16456551
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16454749
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16454749
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10760827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10760827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10760827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16467101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16467101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16467101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16136047
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16136047
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16136047
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15838383
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15838383
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15838383
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15698481
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15698481
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9224976
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9224976
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10897039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10897039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10897039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16951377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16951377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16951377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12566302
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12566302
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12566302
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15998788
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15998788
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15998788
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17020992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17020992


Journal of Translational Medicine 2008, 6:37 http://www.translational-medicine.com/content/6/1/37
cine using epitope peptides derived from human vascular
endothelial growth factor receptor 1.  Clin Cancer Res 2006,
12:5841-5849.

50. Jiao JG, Li YN, Wang H, Liu Q, Cao JX, Bai RZ, Huang FY: A plasmid
DNA vaccine encoding the extracellular domain of porcine
endoglin induces anti-tumour immune response against self-
endoglin-related angiogenesis in two liver cancer models.
Dig Liver Dis 2006, 38:578-587.

51. Marleau AM, Greenwood JD, Wei Q, Singh B, Croy BA: Chimerism
of murine fetal bone marrow by maternal cells occurs in late
gestation and persists into adulthood.  Lab Invest 2003,
83:673-681.

52. Jiang SP, Vacchio MS: Multiple mechanisms of peripheral T cell
tolerance to the fetal "allograft".  J Immunol 1998,
160:3086-3090.

53. Vacchio MS, Hodes RJ: Fetal expression of Fas ligand is neces-
sary and sufficient for induction of CD8 T cell tolerance to
the fetal antigen H-Y during pregnancy.  J Immunol 2005,
174:4657-4661.

54. Chappell DB, Restifo NP: T cell-tumor cell: a fatal interaction?
Cancer Immunol Immunother 1998, 47:65-71.

55. Sjogren HO, Hellstrom I, Bansal SC, Warner GA, Hellstrom KE: Elu-
tion of "blocking factors" from human tumors, capable of
abrogating tumor-cell destruction by specifically immune
lymphocytes.  Int J Cancer 1972, 9:274-283.

56. Hellstrom I, Hellstrom KE, Sjogren HO: Serum mediated inhibi-
tion of cellular immunity to methylcholanthrene-induced
murine sarcomas.  Cell Immunol 1970, 1:18-30.

57. Sjogren HO, Hellstrom I, Bansal SC, Hellstrom KE: Suggestive evi-
dence that the "blocking antibodies" of tumor-bearing indi-
viduals may be antigen – antibody complexes.  Proc Natl Acad
Sci USA 1971, 68:1372-1375.

58. Reichert TE, Strauss L, Wagner EM, Gooding W, Whiteside TL: Sig-
naling abnormalities, apoptosis, and reduced proliferation of
circulating and tumor-infiltrating lymphocytes in patients
with oral carcinoma.  Clin Cancer Res 2002, 8:3137-3145.

59. Agrawal S, Marquet J, Delfau-Larue MH, Copie-Bergman C, Jouault H,
Reyes F, Bensussan A, Farcet JP: CD3 hyporesponsiveness and in
vitro apoptosis are features of T cells from both malignant
and nonmalignant secondary lymphoid organs.  J Clin Invest
1998, 102:1715-1723.

60. Kim JW, Wieckowski E, Taylor DD, Reichert TE, Watkins S, White-
side TL: Fas ligand-positive membranous vesicles isolated
from sera of patients with oral cancer induce apoptosis of
activated T lymphocytes.  Clin Cancer Res 2005, 11:1010-1020.

61. Poutsiaka DD, Schroder EW, Taylor DD, Levy EM, Black PH: Mem-
brane vesicles shed by murine melanoma cells selectively
inhibit the expression of Ia antigen by macrophages.  J Immu-
nol 1985, 134:138-144.

62. Taylor DD, Lyons KS, Gercel-Taylor C: Shed membrane frag-
ment-associated markers for endometrial and ovarian can-
cers.  Gynecol Oncol 2002, 84:443-448.

63. Taylor DD, Gercel-Taylor C, Lyons KS, Stanson J, Whiteside TL: T-
cell apoptosis and suppression of T-cell receptor/CD3-zeta
by Fas ligand-containing membrane vesicles shed from ovar-
ian tumors.  Clin Cancer Res 2003, 9:5113-5119.

64. Taylor DD, Black PH: Shedding of plasma membrane frag-
ments. Neoplastic and developmental importance.  Dev Biol
(N Y 1985) 1986, 3:33-57.

65. Lorentzen E, Conti E: The exosome and the proteasome: nano-
compartments for degradation.  Cell 2006, 125:651-654.

66. Johnstone RM: Exosomes biological significance: A concise
review.  Blood Cells Mol Dis 2006, 36:315-321.

67. Wiley RD, Gummuluru S: Immature dendritic cell-derived exo-
somes can mediate HIV-1 trans infection.  Proc Natl Acad Sci
USA 2006, 103:738-743.

68. Exosomes as an acellular mechanism to deliver allopeptides
to recipient dendritic cells to promote the anti-donor T cell
response.  Transplantation 82:1019-1020.

69. Chaput N, Schartz NE, Andre F, Taieb J, Novault S, Bonnaventure P,
Aubert N, Bernard J, Lemonnier F, Merad M, et al.: Exosomes as
potent cell-free peptide-based vaccine. II. Exosomes in CpG
adjuvants efficiently prime naive Tc1 lymphocytes leading to
tumor rejection.  J Immunol 2004, 172:2137-2146.

70. Andre F, Chaput N, Schartz NE, Flament C, Aubert N, Bernard J,
Lemonnier F, Raposo G, Escudier B, Hsu DH, et al.: Exosomes as

potent cell-free peptide-based vaccine. I. Dendritic cell-
derived exosomes transfer functional MHC class I/peptide
complexes to dendritic cells.  J Immunol 2004, 172:2126-2136.

71. Abusamra AJ, Zhong Z, Zheng X, Li M, Ichim TE, Chin JL, Min WP:
Tumor exosomes expressing Fas ligand mediate CD8+ T-
cell apoptosis.  Blood Cells Mol Dis 2005, 35:169-173.

72. Alonso R, Mazzeo C, Merida I, Izquierdo M: A new role of diacylg-
lycerol kinase alpha on the secretion of lethal exosomes
bearing Fas ligand during activation-induced cell death of T
lymphocytes.  Biochimie 2006, 89(2):213-221.

73. Kim SH, Lechman ER, Bianco N, Menon R, Keravala A, Nash J, Mi Z,
Watkins SC, Gambotto A, Robbins PD: Exosomes derived from
IL-10-treated dendritic cells can suppress inflammation and
collagen-induced arthritis.  J Immunol 2005, 174:6440-6448.

74. Whiteside TL: Tumour-derived exosomes or microvesicles:
another mechanism of tumour escape from the host
immune system?  Br J Cancer 2005, 92:209-211.

75. Frangsmyr L, Baranov V, Nagaeva O, Stendahl U, Kjellberg L,
Mincheva-Nilsson L: Cytoplasmic microvesicular form of Fas
ligand in human early placenta: switching the tissue immune
privilege hypothesis from cellular to vesicular level.  Mol Hum
Reprod 2005, 11:35-41.

76. Taylor DD, Akyol S, Gercel-Taylor C: Pregnancy-associated exo-
somes and their modulation of T cell signaling.  J Immunol 2006,
176:1534-1542.

77. Mincheva-Nilsson L, Nagaeva O, Chen T, Stendahl U, Antsiferova J,
Mogren I, Hernestal J, Baranov V: Placenta-Derived Soluble MHC
Class I Chain-Related Molecules Down-Regulate NKG2D
Receptor on Peripheral Blood Mononuclear Cells during
Human Pregnancy: A Possible Novel Immune Escape Mech-
anism for Fetal Survival.  J Immunol 2006, 176:3585-3592.

78. Morelli AE: The immune regulatory effect of apoptotic cells
and exosomes on dendritic cells: its impact on transplanta-
tion.  Am J Transplant 2006, 6:254-261.

79. Peche H, Heslan M, Usal C, Amigorena S, Cuturi MC: Presentation
of donor major histocompatibility complex antigens by bone
marrow dendritic cell-derived exosomes modulates allograft
rejection.  Transplantation 2003, 76:1503-1510.

80. Van Niel G, Mallegol J, Bevilacqua C, Candalh C, Brugiere S, Tomask-
ovic-Crook E, Heath JK, Cerf-Bensussan N, Heyman M: Intestinal
epithelial exosomes carry MHC class II/peptides able to
inform the immune system in mice.  Gut 2003, 52:1690-1697.

81. Ostman S, Taube M, Telemo E: Tolerosome-induced oral toler-
ance is MHC dependent.  Immunology 2005, 116:464-476.

82. Lentz MR: Continuous whole blood UltraPheresis procedure
in patients with metastatic cancer.  J Biol Response Mod 1989,
8:511-527.

83. Tullis RH, Ambrus JA Jr, Joyce JA: HIV affinity hemodialysis as a
treatment for AIDS.  Am Clin Lab 2001, 20:22-23.

84. Tullis RH, Duffin RP, Zech M, Ambrus JL Jr: Affinity hemodialysis
for antiviral therapy. I. Removal of HIV-1 from cell culture
supernatants, plasma, and blood.  Ther Apher 2002, 6:213-220.

85. Tullis RH, Duffin RP, Zech M, Ambrus JL: Affinity hemodialysis for
antiviral therapy. II. Removal of HIV-1 viral proteins from
cell culture supernatants and whole blood.  Blood Purif 2003,
21:58-63.

86. Litynska A, Przybylo M, Pochec E, Hoja-Lukowicz D, Ciolczyk D, Lai-
dler P, Gil D: Comparison of the lectin-binding pattern in dif-
ferent human melanoma cell lines.  Melanoma Res 2001,
11:205-212.

87. Schwarz RE, Wojciechowicz DC, Picon AI, Schwarz MA, Paty PB:
Wheatgerm agglutinin-mediated toxicity in pancreatic can-
cer cells.  Br J Cancer 1999, 80:1754-1762.

88. Nakayama J, Katsuyama T, Ono K, Honda T, Akamatsu T, Hattori H:
Large bowel carcinoma-specific antigens detected by the
lectin, Griffonia simplicifolia agglutinin-II.  Jpn J Cancer Res 1985,
76:1078-1084.
Page 7 of 7
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17020992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17020992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16777500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16777500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12746477
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12746477
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12746477
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9531261
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9531261
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15814689
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15814689
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15814689
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9769114
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4504846
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4504846
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4504846
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=5523573
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=5523573
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=5523573
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=5288389
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=5288389
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=5288389
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12374681
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12374681
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12374681
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9802885
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9802885
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9802885
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15709166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15709166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15709166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2578042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2578042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2578042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11855885
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11855885
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11855885
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14613988
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14613988
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14613988
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3077969
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3077969
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16713559
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16713559
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16487731
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16487731
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16407131
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16407131
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14764679
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14764679
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14764679
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14764678
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14764678
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14764678
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16081306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16081306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16081306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16989932
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16989932
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16989932
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15879146
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15879146
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15879146
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15702078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15702078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15702078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15579659
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15579659
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15579659
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16424182
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16424182
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16517727
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16517727
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16517727
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16426309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16426309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16426309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14657694
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14657694
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14657694
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14633944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14633944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14633944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16313360
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16313360
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2795094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2795094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11766415
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11766415
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12109946
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12109946
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12109946
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12566663
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12566663
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12566663
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11468508
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11468508
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10468292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10468292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10468292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2418001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2418001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2418001

	Abstract
	Cancer is Recognized by the Immune System
	Cancer Suppresses the Immune System
	Cancer Secreted Microvesicles: A Mechanism of Escaping from the Immune System
	Microvesicle Removal by Extracorporeal Filtration: The Hemopurifier™
	Conclusion
	Authors' contributions
	References
	References

