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IMMUNOGENIC ANTHINFLAMMATORY COMPOSITIONS

FIELD OF THE INVENTION

0011 In various aspects, the invention relates to immunological therapies for ireating a
condition characterized by inflammation. In alternative embodiments, the invention
provides methods of formulating antigenic compositions for treating inflammatory

conditions.

BACKGROUND OF THE INVENTION

I0002 1 More than one in three paople in the developed nations are diagnosed with
cancer. More than one in four die from it. Therapies for cancer have primarily relied
upon treatments such as surgery, chemotherapy, and radiation. These approaches
however, while beneficial for some typss and stages of cancer, have proved (o be of
limited efficacy in many common types and stages of cancers. For example, surgical
treatment of a tumor requires complete removal of cancerous tissue to prevent
reoccurrence, Similarly, radiation therapy requires complete destruction of cancerous
cells. This is difficult since, in theory, a single malignant cell can proliferate sufficiently
to cause reoccurrence of the cancer. Also, both surgical treatment and radiation
therapy are directed 10 localized areas of cancer, and are relatively ineffective when the
cancer metastasizes. Often surgery or radiation or both are used in combination with
systemic approaches such as chemotherapy. Chemotherapy however has the oroblem
of non-selectivity with the concomitant problem of deleterious side effects, as well as

the possibility of the cancer cells developing resistance to the drugs.

00031 The inherent shorteomings of chermoctherapy have led {o disparate efforts to
recrull various aspects of the immune system to treat cancers. A subset of this work
relates o immunization with microbial vaccines. Although this approach has a relatively

long history, as discussed in more detall below, the field is a very confused mixture of
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sometimes intriguing successes mixed with many failures that together have failed to

produce a cohesive therapeuttic approach amenable to widespread clinical adoption.

10004] Alternalive approaches for the treatment of cancers have included therapies that
involve augmeniation of immune system function such as cytokine therapy (for e.g.,
recombinant inferleukin 2 and gamma interferon for kidney cancers), dendritic cell
therapy, aulologous fumor vaccine therapy, genetically-altered vaccine therapy,
tiymghocyte therapy, and microbial vaccine therapies, the latter being thought fo
engage the host sysiem in & non-specific manner. Microbial vaccines have been usad
to vaccinate subjects against pathogens that are associated with cancer, such as the
human papillomavirus. Immunostimulatory microbial vaccines that are not targeted {o
cancer-causing organisms, f.e., non-specific immunostimulatory vaccines, such as
pyrogenic vaceines, have a long clinical history that includes reports of successes and
failures in treating a variety of cancers. For example, Coley’s vaccine {(a combination of
Sireptococciis pyogenes and Serratia marcescens) has been reporied to be helpful for
the treatment of sarcomas, and lymphomas (see, for e.¢., Mauts HC, Fowler GAA,
Bogato FH. A review of the infiuence of bacterial infection and of bacterial products
[Coley's toxins] on malignant tumors in man. Acta Med Scand 1953; 145 [Suppl.
276]:5-103). Clinical trials have reportedly demonstrated the benefit of Coley’s vaccine
treatment for lymphoma and melanoma {see, for e.g., Kempin S, Cirrincane C, Myers J
el al: Combined modality therapy of advanced nodular lymphomas: the role of
nonspecific immunotherapy [MBV] as an important determinant of response and
survival, Proc Am Sec Clin Oncol 1883,;24:56; Kolmel KF, Vehmever K. Treatment of
advanced malighant melanoma by a pyrogenic bacterial lysate: a pilot study. Onkologie
199114411173,

300571t has been suggested that the effectiveness of some non-specific bacterial
cancer vaccines is attributable to particular bacterial componenis or products, such as
bacterial DNA or endotoxin (LPS), or because they induce the expression of particutar

factors, such as tumor necrosis facior (TNF) or interleukin-12. A correspondingly broad

v
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range of physiological mechanisms have been ascribed to such trealments, ranging
from generalized effects of fever to anti-angiogenic mechanisms. In accordance with
these various principles, a wide variety of microbial vaccines have been tested as
general immune stimulants for the treatment of cancer, While most have shown
negative resuits, a few have shown some intruiguing positive resulls in certain contexts,

as discussed below.

0606 Intradermal BCG (Mycobacterium bovis) vaccine treatment has been reporied o
be effective for the treatment of stormach cancer (see, for e.g., Ochtal T, Sato J,
Hayashi R, et al. Postoperative adjuvant immunotherapy of gastric cancer with BCG-
cedt wall endoskeleton. Thrae- to six-year follow-up of a randomized clinical {rial.
Cancer Immunol Immunother 1983; 14:167-171) and colon cancer (Smith RE,
Colangelo L, Wieand HS, Begovic M, Wolmark M. Randomized trial of adjuvant therapy
in colon carcinoma: 10-Year resulis of NSABP protocol C-01. J. NCIE2004;86{151.1128-
32; Uylde Groot CA, Vermorken JB, Harnna MG, Verboon P, Groot MT, Bonsel GJ,
Meijer CJ, Pinedo HM. Immunotherapy with autologous turnor cell-BCG vaccine in
patienls with colon cancer: a prospective study of medical and economic benefits
Vaccine 2008; 23[17-181:2379-87).

1GUGYT Mycobacterium w vaccine therapy, in combination with chemotherapy and
radiation, was found to significantly improve quality of life and response o freatment in
patients with lung cancer (see for e.g., Sur P, Dastidar A. Role of Mycobacterium w as
adjuvant treatment of lung cancer [non-small cell lung cancer]. J indian Med Assoc
2003 Feb101][21:118-120). Similarly, Mycobacterium vaccae vaceine therapy was
found to improve quality of life (see, for e.g., O'Brien M, Anderson H, Kaukel £, et al.
SRLATZ {killed Mycobacterium vaccael in addition to standard chemotherapy improves
guality of life without affecting survival, in patients with advanced non-small-cell tung
cancer: phase {1l results. Ann Oneel 2004 Jun;15[6];206-14) and sympiom control
{Harper-Wynne C, Sumpter K, Ryan C, et al. Addition of SRI. 172 to standard
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chemotherapy in small cell lung cancer [SCLC] improves symptom conirol. Lung
Cancer 2005 Feb;47[2]:280-80) in lung cancer patients.

[0008] Corynebacterium parvum vaccine was linked with a trend towards improved
survival for the treatment of melanoma (see, for e.g., Baich CM, Smalley RV, Bartolucai
AA, et al. A randomized prospective trial of adjuvant C. parvum immunotherapy in 2680
patients with clinically localized melanoma {stage i]. Cancer 1882 Mar 15;49[61.1078-
84).

0008 intradermal Strepfococcus pyogenes vaccine therapy was found to be effeciive
for the treatment of slomach cancer {see, for 8.g., Hanaue H, Kim DY, Machimura 7, ot
al. Hemolytic streptococcus preparation OK-432; beneficial adjuvant therapy in
recurrent gastric carcinoma. Tokai J Exp Clin Med 1987 Nov;12{41:.208-14).

10010} Nocardia rubra vaccine was found 1o be effective for the treatment of lung
cancer {see, for e.g., Yasumotio K, Yamamura Y. Randomized clinical trial of non-
specific immunotherapy with cell-wall skeleton of Nocardia nubra. Biomed
Pharmacother 1884,38[11:48-54; Ogura T. Immunotherany of respectable lung cancer
using Nocardia rubra cell wall skeleton. Gan To Kagaku Ryoho 1983 Feb;10[2 Pt
21:368-72) and linked to & rend to improved survival for the treatment acute
myelogenous leukemia (Ohno R, Nakamura H, Kodera Y et al. Randomized controlled
study of chemoimmunctherapy of acute myelogenous leukemia [AML] in adults with
Nocardia rubra cell-wall skeleion and irradiated allogeneic AML cells. Cancer 1886 Apr
15,57(81:1483-8).

[00411 Lactobacillus cassi vaccing treatment combined with radiation was found io
more effective for the treatment of cervical cancer than radiation alone. (see, for ..,
Okawa T, Kita M, Arai T, et al. Phase Il randomized clinical trial of LCS018
concurrently used with radiation in the treatment of carcinoma of the uterine cervix. lis

effect on twmor reduction and histology. Cancer 1889 Nov 1,84[9]:1769-76)
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[D012] Pseudomonas aeruginosa vaccine treatment was found 1o increase the
effectiveness of chemoctherapy in the treatment of lymphoma and lung cancer (see, for
e.g., LiZ Hao D, Zhang H, Ren L, et al. A clinical study on PA_MSHA vaccine used
for adjuvant therapy of lymphoma and lung cancer. Hua Xi Yi Ke Da Xue Xue Bao
2000 Sep;31{31334-77.

100437 Childhood vaccination with the smalipox vaccine (i.e., Vaccinia virus vaccing)
was found to be associated with a decreased risk of melanoma later in life (see, for
e.g., Plahiberg A, Kolmel KF, Crange JM. ef al. Inverse association betwesn melanoma
and previous vaccinations against tubercutosis and smallpox: results of the FEBIM
study. J invest Darmatol 2002{1191:570-575) as well as decreased mortality in those
patients who did develop melancma (see, for 2.g., Kolmel KF, Grange JM, Krone B, et
al. Prior immunization of patients with malignant melanoma with vaccinia or BCG is
associated with better survival, European Organization for Research and Treatment of
Cancer cohort study on 542 patients. Eur J Cancer 41[20051:118-125).

(604143 Treatment with rabies virus vaccine was found to resull in temporary remission
in 8 of 30 patients with melanoma (see, for e.g., Higgins G, Pack G. Virus therapy in
ine treatment of tumors. Bull Hosp Joint Dis 1951,12:378-382; Pack G. Note on the
experimental use of rabies vaccine for melanomatosis. Arch Dermatol 1950,62:654-
695).

{00187 in spite of substantial efforts to engage the immune system to combal cancers
using non-specific immunostimulatory microbial vaccines, the vast majority of these
etforls have falled and there is little clinical or research evidence of widespread
success in improving the survival of cancer patient populations. While it has heen
recognized that immunostimulatory microbial vaccine approaches have promise, it has
ats0 been recognized that significant challenges characterize the field (see, for e.g.,

Ralf Kieef, Mary Ann Richardson, Mancy Russell, Cristina Ramirez. "Endoioxin and
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Exotoxin Induced Tumor Regression with Special Reference to Coley Toxins: A Suivey
of the Literature and Possible Immunological Mechanisms.” Report to the National
Cancer institute Office of Alfernative and Complementary Medicine August 1997, DL
Mager. “Bacteria and Cancer: Cause, Coincidence or Cure? A Review."Journal of
Translational Medicine 28 March 2006 4{14]:doi:10.1186/1475-5876-4-14).

100487 Inflammatory bowel disease (IBD) is a name frequently given to a group of
inflammatory conditions of the colon and small intestine, generally characterized by
similar sympioms and indeterminate eticlogy. Major sub-types of IBD are recognized
clinically as Crohn's disease and ulcerative colitis. In addition to Crohn's disease and
ulcerative colitis, IBD may alse include conditions recognized as any one oif the
following: collagenous colitis, lymphocytic colitis, ischaemic colitis, diversion colifis,
Behcet's syndrome or indeterminate colitis. The difference between these conditions
ralate primarily to the location and nature of the inflammatory changes in the
gastrointestinal tract (GIT). Crohn's disease, for example, is generally recognized as
potentially affecting any part of the gastrointestinal tract, from mouth o anus, with a
majority of the cases marked by relapsing and remitting granulomatous inflammation of
the alimentary tract in the terminal deum and colon. Ulcerative colitis, in contrast, is
generaily considered to be restricted o the colon and the rectum. The various regions
of the gastrointesiinal tract in which these inflammaiory condilions may exhibit
symptoms include: the bowel or intestine, including: the small intestine {which has thres
parts: the ducdenum, the jelunum, and the ileum); the large intestine (which has three
parts: the cecum, the colon, which includes the ascending co!on,"tfaﬁssvz@r% colon,

descending colon and sigmoid flexure, and the rectum); and, the anus.

MoT7Ty  The understanding of inflammalory bowe! diseases is evolving, but is as vet
incomplete in many respects (see, for e.g., Baumgart DC, Carding SR (2007)
“Inflammatory bowel disease: cause and immuncbiology” The Lancet 369 (8573):
1627-40; Baumgart DC, Sandborm WJ (2007} "inflammatory bowel disease: clinical
aspects and established and evolving therapies” The Lancet 369 (9573): 1641-57;



Xavier RJ, Podolsky DK (2007) "Unravelling the pathogenesis of inflammatory bowel
disease" Nature 448 (7152): 427-34; J. H. Cho (2008) "The genetics and
immunopathogenesis of inflammatory bowel disease" Nature Reviews Immunology 8,
458-466).

[0018]  Anti-inflammatory drugs and immune system suppressants may be used in
the treatment of IBD, such as sulfasalazine (Azulfidine™), mesalamine (Asacol™,
Rowasa™), corticosteroids (e.g. prednisone), azathioprine (imuran™), mercaptopurine
(Purinethol™), infliximab (Remicade™), adalimumab (Humira™), certolizumab pegol
(Cimzia™), methotrexate (Rheumatrex™), cyclosporine (Gengraf™, Neoral™,

Sandimmune ™) or natalizumab (Tysabri™),

[0018]  Aiternative treatments for IBD have been suggested, including the use of
various biological agents, or treatments that purportedly adjust natural intestinal flora,
sometimes called probioctic treatments (US 2007/0258953; US 2008/0003207; WO
2007/076534; WO 2007/136719; WO 2010/099824). It has for exampie been reported
that IBD may be treated with a deliberate infestation of parasitic worms, for example by
consumption of the live ova of the Trichuris suis helminth (Summers et al. (2003)
“Trichuris suis seems to be safe and possibly effective in the treatment of inflammatory
bowel disease”. Am. J. Gastroenterol. 98 (9): 2034-41; Biining et al., (2008) "Helminths
as govemnors of inflammatory bowel disease” Gut 57:1182-1183; Weinstock and Ellioft
(2009) "Helminths and the IBD hygiene hypothesis® inflamm Bowel Dis. 2009
Jan;15(1):128-33).

SUMMARY OF THE DISCLOSURE

[0020]  In one aspect a method of formulating an anti-inflammatory composition for
treating a conditibn characterized by inflammation in a specific organ or tissue is
provided. The method involves selecting at least one pathogen that is pathogenic in the
specific organ or tissue; producing an antigenic composition comprising antigenic

determinants that together are specific for the pathogen; and formulating the antigenic
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composition for administration as an anti-inflammatory cempaosition capable of eliciting
an anti-inflamrmatory response in the specific organ or tissue, wherein the condition

characterized by inflammation is not a cancer,

00217 The method may further involve a diagnostic step of ideniifying the specific
orgaft or issue within which the inflammation is symptomatic prior o producing the
antigenic composttion. Optionally, a tumor or profiferative condition may be situated in

the specilic organ or lissue.

{0221 Optionally, the antigenic composition may be formulated for subcutaneous
injection or intradermal injection. Optionally, the the antigenic composition may be
formulated for injection to produce a localized skin immune response at a site of
administration. Optionally, the method detailed herein is provided such that when the
specific tissue or organ 18 X, the pathogen is selectad from the group consisting of Y.
More specificaily, the following combinations are considerad within the scope of this
method:

when X is: Y s one or more of;

hematological, skin, soft issue, | Achromobacter 30D.

lungftrachealbronchi,
seritoneum, meninges, bile duct,
galibladder, kidney, bladder,

uratar

skin, soft tissue, Actinomadura spp.

tung/trachea/bronchi,

mediastinum, brain, spinal cord,

hematological, meninges ]

small bowel, colon, ) | Aerobacter spp.

hemalological, peritonsurm

| S ——
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hamatological, heart, bone,
Kidney, bladder, ureter,

meninges

| AErococous 8pn.

L ungftrachea/bronchi

Alcaligenes spp.

mmeninges, hematological, liver,
spleen, bone,

lungfiracheafbronchi

Anaplasma spp.

iung/tracﬁéaibromhi, lymph
nodes puimonary rium,
raediastinum, meninges, skin,
nasopharyny fonsil, oral, small

bowal, colon, hematological

Bacilius anthracis

colon, eyé, hematological

Bacillus cereus

brain, heart,
lungfirachea/bronchi,
raediastinum, skin, soft tissue,
colon, stomach, small bowel,

eye

hematological, bone, meninges,

other Bacillus spp.

nermatological

skin, hematological, liver,
muscle, lvmph nodes

Cbrain, spinal cord, -
hematological, skin, liver, bone,
pleura, lung/tirachea/bronchi,
mediastinum, axiliary and

inguinal lymph nodes, eye

]
[—

| BKin, hamatological, liver, &zpi@é;

Bartonella henselae

Bartonelia quintana

Lo
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skin, soft tissue, meningas,
hematological,

lungftracheafbronchi

Bergeyella zoohelcurm

ungftrachealbronchi,

hemaiclogical

Bayrletella holrnesir

nasopharyny, fonsi,

lungfirachealbroncni

 Bordetella parapertussis

lungftracheafbronchi

meninges, brain, spinal cord,
skin, eye, hernatological,
inguinal/axillary/cervical tymph
) nodes, muscle, liver, spleen,
nasopharyny,

lung/trachea/bronchi, testes

brain, spinal Eord,
hematological, small bowel,
liver, spleen, salivary glands,
lungftracheafbronchi, lymph

nodes, eye, skin

Bordetella perfussis

Borrelia burgdorferi

Borrelia recurrentis

periioneum, h—ea"na“toﬁagicai, skin,

soft tissue

Brevundimonas spp.

Tungfirachea/oronchi, lymph

- nodes pulmonary hilum,
meninges, brain, spinal cord,

| lymiph nodes, mediastinum,
bone, aye, small bowel, colon,
Hver, biliary fract, Kidney, ureter,
bladder, hematological, skin,

testes, spleen, prostate

[R— o

Brucella spo.

H
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hematological, meninges, Burkholderia gladioli

lungftracheal/bronchi

lung/irachealbronchi, skin, soft | Burkholderia mafiei

tissue, liver, spleen, muscle,

ivmph nodes puimonary hilum,
| mediastinal lymiph nodes,
rmeadiastinum, head and neck

tlymph nodes, hematologicat

lung/irachea/bronchi, skin, Burkholderia pseudomallsi

kidney, bladder, ureter, soft
fissue, bone, brain, spinal cord,
muscle, hematoiogical, prostate,
kidney, ureter, meninges

e

¢ skin, penis, vulva, soft tissue, Calymmalobacterium

vagina, cervix, bone, granulomatis

hernatological, inguinal lymph

nodeas
“small bowel, colon 5 Campylobacter coli )
TQ%}E}Q&RE%}&}%EEH{éﬁﬁf"yﬂ 3 Campylobacter fetus

bowel, colon, meninges, brain, |
paritoneumn, bone, galibladder, |
[ ovaries, hematological, heart,
kKidney, bladder, ureter

colon, hematological,

Campylobacter jejuni
gallbladder, pancreas, bladder,

bone, meninges

skin, soft tissue, meninges, Capnoctyophaga canimorsus

nematological, bone,

tung/irachea/bronchi, eve

11
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skin, soft tissue, meninges,
hematological, bone,

lungfirachealbronchi, eye

hematological, eve, skin, soft

fissue

| 'CDC groups EF-4a and EF-4b

Capnoctyophaga cynodegmi

lungfirachea/bronehi, lymph
nodas pulmonary hitum, liver,
brain, meninges, skin, ?hyreié,

pancreas, nematological
i

Chilamydia pneumoniae ﬂl

nodes pulmonary hilum,
mediastinum, liver, brain,
meninges, nemalological, skin,

thyroid, pancreas

Chlamydia psiitaci

inguinal lymph nodes, penis,
Cyuiva, vagina, cervix, uierus,
ovaries and adnaxae,

perifoneum, prostale, aye

Chlamydia trachomalis

laryngy, trachealbronchi,

nematological

Chiamydophila pneumoniae

hematological, liver, spleen,

lungftrachea/bronchi, kidney,

bladder, ureter, eyeforbit, bone,

| brain, maninges, spinat cord

Chromobacterium viclaceum

Lung/trachsa/bronehi

Chiamydophila peifiaci

nematoliogical

Chryseobacterium spo.

small bowsl colon, stomach,

skin, sofi issue, hemaiological

Clostridium bifermentans

colon, small bowel skin
L .

12
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colon

|
H
H
H

lostridium difficile

small bowel, colon, stomach,

skin, soft tissue, hematological

C
Clostridivm indolis

Clostridivim mangenolii

akin, soft tissue, hematological,

heart

Clostridium perfringens

small bowel, colon, stomach,

skin, soft tissue, hemaiological

Closiridiim sordeltii

small bowel, colon, stomach,

skin, soft issue, hemalological

small bowel, colon, stomach,

skin, soft tissue, hematological

Clostridium sublerminale

Skin, soft tissue

Closfridium tetans

hematological, peritoneum, eye

Comarmonas spp.

necki/axillaryfinguinal/mediastinal
lymph nodes, lymph nodes
pulmonary hilum,
lung/trachealbronchi,

rnadiastinum

iung/bronchiftrachea, brain,

spinal cord, liver, bone

| Coxiella burnetii

Corynebacierium

pseudotuberculosis

smalt bowel, colon, bone, ulerus,

ovaries

Edwarsiella tarda

meninges, brain, spinal cord,

hematological, bone, liver,

kidney, spleen, lymph nodes

Ehrlichia spp.

13
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skin, hematological, bone, brain,

peritoneum

Erysipefothrix rhusiopathiae

nasopharynx, oral, tonsil,
lungftrachea/bronchi, skin,
axillary/head and neci/inguinal
lymiph nodes, hematological,

eve, small bowel

Francisella {ilarensis

Skin, soff tissue, hematological

Fusobactarium spp.

skin, sofl tissue,
iungftracheal/bronehi,
mediastinum, brain, spinal cord,

hematological, meninges, eye

(Gordonia spp.

penis, vuiva, vagina

Haemaophilus ducreyi

stomach

%ungf‘trachea/broﬁﬁ?@?ﬂ?}%ﬂ
nodes pulmonary hilum,
hematological, brain, spinal

cord, muscle, pancreas

| Helicobacter pylori

lungftrachea/bronchi, pancreas,
meninges, brain, spinal cord,
skin, lymph nodes, eye,
hematological, nasopharyny,

oral, tonsil, kidney, fiver, spleen

hermatological, brain, meninges,

spinal cord, small bowel, colon

Listeria monocytogenes

P——

hematological, peritoneum, skin,

soft tissue, bone

Methylobacterium 30D,

14
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lung/bronchiftrachea, lymph Mycobacterium avium
nodes puimonary hifum,
prostate, pancreas, spleen, skin,
neck lymph nodes, esophagus,

bone, hematological

colon, small bowel Mycobacteritim bovis

lung/bronchiftrachea, lymph Mycobacterium kansasfi
nodes pulmonary hilum,

orosiate, bone

Skin, soft fissues, testes, eye Mycobacterium leprae

Skin, soft tissue, bone Mycobacterium marinum
head and neck lymph nodes Mycobacterium scrofulaceum

fungfbronchiftrachea, lymph Mycobacterium tubsreulosis

nodas pulmonary hilum,
prosiate, perifonsum, pancreas,
spieen, iymph nodes, small
bowel, meninges, brain, spinal
cord, kidney, ureter, bladder,
muscle, esophagus, colon,
tesies, ave, ovaries, cervix,
vagina, uterus, mediastinum,

larynx, skin, hematological,

pleura
" 'Skin, soft tissue Mycobacterium ulcerans
lung/bronchifirachea, lymph other Mycobacterium snp.

nodes pulmonary hilum, skin,
507t tissues, bone, head and

neck lymph nodes

kidney, bladder, ureter, skin, soft | Myroides spp.

tissue, hematclogical

15
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nasopharyx, oral, tonsil,
prostate, penis, vagina, cemvix,
werus, ovary/adnexae,
peritoneum, skin, muscle, bone,
liver, hematological, head and
neck and inguinal and intra-

abdominal lymph nodes, anus

Neisseria gonorrhioeae

hematological, bone, lymph

nodes, liver, spleen

MNeoricketisia sennetsu

iung/bronchiftrachea, pancreas,
meninges, spinal cord, brain,
skin, soft fissue, aye, bone,

kidney, heart, hematological

Nocardia SpD.

_meﬁinges, Grain, spinal cord,
hematological, skin, inguinal and
axillary lymph nodes, spleen,

ung/bronchiftrachea

Orientia tsutsugamushi

fung/iracheafbronchi,

hematological

Pandoraea spp.

| Skin, soft tissue, hematological

Pasfaurella canis

Skin, soft tissue, hematological

Pasteurella dagmatis

’ Skin, soft tissue, hematological

Pasteyrelia stomalis

nematoiogical, liver, colon

Pediocooous spo.

SkKin

Fityrosporum ovale

small howel, colon,
hematological, meningss, bone,

gall bladder, skin, soft tissue

Plesiomonas shigelloides
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[ ﬂgﬁrachéa/bronohi, Pseudomonas aeruginosa
hemaotogical, skin, soft issue,
bone, meninges, brain, eye,

kidney, bladder, ureter, heart i

skin, soft tissue, other Pseudomonas spp.
lung/trachea/bronchi,

mediastinum, hematological

hematological, meninges, bone | Ralstonia spp. -

hematological, peritoneum, eye, | Rhizobium spp.

kidney, bladder, ureter

lung/trachea/oronchi, Rhodococcus spy.

hematological, brain, skin, lymph

nodes, bone, mediastinum, liver,

spleen, soft lissue, spinal cord,

meninges
[ Skin Rickefisia akari " 3
lung/bronchiftrachea, lymph Rickeftsia conorii

nodes pulmonary hilum,
meninges, brain, spinal cord,
hematolofical, skin, kidney, liver,

spieen, pancreas

Skin, brain, spinal cord Rickeltsia felis

meninges, brain, spincal cord, Ricketisia prowazekii
nernatological,

lung/bronchiftrachea, skin,

17
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lung/bronchifirachea, lymph
nodes pulmonary hilum,
meninges, brain, spinal cord,
hematological, muscle, small

bowel, liver, skin

Rickelisia ricketlisias

skin, head and neck lymph

nodas

Fickelisia slovaca

maninges, hematological, fiver,
Kidney, brain,

lungforonchiffrachea, spleen

Ricketlsia typhil

hematological, peritoneum, skin,
soft lissue, bladder, kidney,

ursier

Roseomonas spp.

lung/bronchifirachea, pancreas,
spleen, intra-abdominal lymph
nodes, stormach, small bowel,
colon, meninges, skin, muscle,

bone, hematological, heart

Salmonella spp.

skin, soff tissue, eve, bone,

- hamatelogical, perifoneum

Shaewanella spp.

colon Shigella boydii
colon Shigella dysenteriae
colon Shigella flexneri
colon Shigelta sonnei

brain, meninges, spinal cord,

eye, skin, soft lissue

Sphingobacterium spp.

hermatological, meninges,
peritoneum, skin, soft tissue,

kidney, bladder, ureter

Sphmgomﬂnas spp.

18
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skin, axillary/inguinal/neck lymph
nodes, hematological, liver,

spleen

Spiriflum minus

colon

other Spirtlum spp.

meninges, hematological,
periloneum,
lung/tracheal/bronchi, eye,
kidney, bladder, ureler, skin, soit

fissie

Stanctrophomonas maltophilia

skin, bone, hematological,
fung/tracheafbronchi, meninges,

brain, liver, spleen

Strepiobacifius moniliformis

Skin, hematological, soft tissue

Streplococcus iniae

small bowel, nasopharynx, bone,
meninges, hemalological, head

and neck lymph nodes

Streplococcus zovepidemicus

skin, soft tissue,
iung/trachea/bronchi,
mediasiinum, brain, spinal cord,

hematological, meninges

Streptomices spp.

nasopharyny, tonsil, oral,
meninges, brain, spinal corg,
Denis, vuiva, vagina, anus,
cervix, eye, hematological,
inguinal and head and neck

lymph nodes

Treponema pallidum

brain, spinal cord,
hematological, small bowel,
colon, heart,

Fung/tracheal/bronchi, eve

. Tropheryma whipplei
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P e . 1
skin, soft tissue, Tsukamurella spp.

lung/trachealbronchi,
mediastinum, brain, spinal cord,

hematological, meninges

colon, small bowel Vibio cholerae
hematological, meninges Vibrio cincinnatiensis
Skin, soft tissue Vibrio damsela
small howel, colon Vibrio fluvialis
- small bowel, colon Vibrio fumissii
“small bowel, colon, skin, soft Vibric hollisae )
tissue
?;@maid'logicé% 7777777 o | Vibrio melschnikovii -
colon, small bowel ' | 'Vibrio parahasmolyticus
Soft tissue, blood, skin Vibrio vidnificus o
nasopharyny, tonsil, small Yersinia enterocolitica

bowel, intra-abdominal lymph
nodes, colon, muscle,

lung/irachealbronchi, liver,

spleen, hamatological

lung/iracheafbronchi, tymph Yersinia pestis

nodes pulmonary hilum,
inguinal/axdilary/nack lvmph
nodes, oral, tonsi,

hemaiological, skin

Csmall bowel, colon, abdominal Yersinia pseudotuberculosis

hrph nodes
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[3023]

tissue or organ is X, the pathogen is selected from the group consisting of Y. More

Further, the method detailed herein is provided such that when the specific

specifically, the following combinations are considered within the scope of this method:

witan X is:

Y iz one or more of;

skin, hematological, lymph
nodes, brain, spinal cord, eve,

heart

Vaccinia

skin, hematological, lymph

nodes, brain

Wariofa (smalipox)

skin, hematological, head and
neck lymph nodes, brain, eve,
lung/irachealbronchi,

pulmonary hilar iymph nodas,

mediastinum, nasopharynx Monkeypox

skin, hematological, tymph

nedes Cowpox

Skin Parapoxviruses

Skin | Molluscum contagiosum

skin, hemaiological, axiliary and

inguinal lymph nodes

Tanapox

nasopharynx, oral, tonsil,
hematolcgical,
ung/bronchiftraches, pancreas,
meninges, brain, spinal cord,
inguinal and head/neck lymph
nodes, nenis, vulva, perineum,
asophagus, liver, eye, skin,
rectum, tonsil, mediastinum,

anus, vagina, cenvix

| Herpas Simplex virus (1 and 2)
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nasopharynx, sinus,
lung/trachea/bronchi,
pulmonary hilar lymph nodes,
hematological, pancreas,
meninges, brain, spinal cord,
esophagus, liver, eye, skin,

haart, mediastinum

Varicella-zosior

nasopharyny, iymph nodes,
fonsit, hematological,
lungfirachea/bronchl, pancreas,
abdomincal lymph nodes, brain,
spinal cord, esophagus, small
bowel, colon/rectum, eye, liver,
heart, skin, mediastinurm,

esophagus

Cytornegalovirus

nasopharynx, tonsil, oral, Wimph
nodes, hematological, lung,
abdomincal lymph nodes, brain,
spinal cord, muscles,
esophagus, liver, heart, skin,
spleen, kidney, muscle, heart,
wng/tracheafbronchi,
pulmonary hilar lymph nodes,

madiastinum

Epstein-Bary virus

skin, hematological,
lung/tracheaforonchi,
pulmonary hilar lymph nodes,

brain, meninges, liver

Human herpesvirus 6

Skin, brain, liver

Human herpesvirus 7
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nasooharynx, tonsil,
hematoiogical, skin, spleen,

head and neck lymph nodes

Human herpesvirus 8

brain, spinal cord, skin,

hemaiclogical, iymph nodes

Simian herpes B virus

nasopharynx, oral, laryny,
trachea, bronchi, lung, lymph
nodes, meninges, brain, spinal
cord, small bowel, colon, liver,
intra-abdominal iyrph nodes,
mediastinum, bladder, sinus,
hernatological, ureter, kidney,

bladder, thyroid, heart

Adenovirus

kidney

BR virus

skin, anus, penis, vulva, cervix,

vaging, oral

Human pagillomavirus

Liver, pancreas, hemaiological

Hepatitis B virus

Liver

Hepatitis D virus

skin, hematological,
nascpharynx, bone, kidnay,

heart, liver, brain, meninges

Parvovirus B19

nasopharynx, small bowsl,
colon, oral, sinus, iymph nodes,
skan, lung/iracheafbronchi,
meninges, brain, spinat cord,

iver

{Orthoreoviruses

brain, muscle, hematological,

Orbiviruses

hematological, skin, muscle,
oral, spleen, lymph nodes,

meninges, brain

Coltiviruses
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small bowel, colon, liver,
hemaiological, pancreas,
nasopharyny, billiary tract,

meninges, brain

Rotaviruses

brain, spinal cord, smali bowel, | Alphaviruses
colon, hematclogical, skin, bone
skin, hematological, head and Rubeila

neck lymph nodes, spleen,
nasopharynx, nons, brain,

ionsk, bronchi, liver, heart

hematelogical, liver,
iungftrachea/bronchi, kidney,
adrenal gland, spleen, lymph

nodes, stomach, kKidney

Yellow fever virus

hematological, iymph nodes,
skin, splean, muscle, fiver,

brain, nasopharnynx

Dengue fever virus

brain, hematological, spinal

cord

Japanese encephalitis virus

brain, hematological, spinal
cord, muscle, lymph nodes,
liver, spleen, pancreas

1

meninges

West Nile encephaiifis virus

prain, hematological, spinal
cord, meningas, muscle,

nasopharynx

=t Louis encephalitis virus

brain, hematological, spinal

L\::Grd, muscle, meninges

Tick-borne encephalitis virus
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hematological, brain, meninges,
bone, muscles, skin, lvmph

rnodes

other Flaviviruses

hematological, liver

Hepatitis C virus

Liver Hepatitis G virus
nasopharynx, sinus, oral, tensil, | Corenaviruses
tarynx, lungftrachea/bronchi,

pulmonary hilar lymph nodes,

small bowel, colon, tonsil,

hematclogical

“smali bowe!, colon, Toroviruses

hematological

nasopharyny, sinus, fonsil, oral,
larynx, lung/irachea/bronchi,
pulmonary hitar lymph nodes,
meninges, hematological,

mediastinum

Parainfluenrza viryses

salivary glands, pancreas,
brain, spinal cord, liver, iestes,
hematological, meninges,
ovaries, bone, heart, kidney,

thyroid, prosiaie, breast

Mumps virus

nasopharyny, ionsil, sinus,
lungfirachea/bronchi,
pulmonary hilar lymph nodes,
- madiastinum, hematological,

oral, pleura

Respiratery syncyvtial virus
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nasopharynx,
lungftrachea/bronchi,
pulmonary hifar lvimph nodes,
tonsil, sinus, mediastinum,
hematological, oral, pleurs,
tarynx, eye, skin, small bowel,

colon

nasopharynx, sinus,
hemafological,
ungfirachealbronchi,
pulmonary hilar lymph nodes,
intra-abdominal lymph nodes,
meninges, brain, spinal cord,
liver, spleen, lymph nodas, skin,

thymus, eye, oral, heart

Rubeola

brain, meninges,
lungftrachealbronchi, kidney,

hematological, muscle,

HMendra virus

brain, meninges, spleen, lymph
nodes, thymus,
lungftrachealbronchi, kidneys,
prain, spinal cord, meninges,

hematological

hematological, rnuscle, oral,
tonsi, nasopharyngedl, lymph

nodes, small bowel, colon

Vesicular stomatitis virus

skin, meninges, brain, spina
card, oral, nasopharynx,

salivary glands, hematoiogical

Rabies virus

brain, spinal cord

Lyssaviruses
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nasopharynx, 1aryngx,
lunig/tracheal/orenchi,
pulmonary hilar lymph nodes,
meninges, muscle,
hamatologica!, mediastinum,
muscle, sinus, {onsil, oral, syse,
pleura, brain, spinal cord,

salivary glands, thyroid, hearl

influenza virus

hematological, brain, meninges

California encephalitis virus

hematological, kidney, eys,
skin, oral, muscle,

lungftrachea/bronchi

Hantaviruses

brain, hematological, muscle,

meninges, spinal cord

other Bunyaviruses

hematological, muscle, iymph
nodes, skin, brain, meninges,

testes, bons

Lymphocytic choriomeningitis

virus

nasopharynx, brain, spinal cord,
lungftrachea/bronchi,
puimonary hilar lymph nodes,
mediastinum, muscle, lestes,

aye, heart,

Lassa virus

brain, meninges, hematological,
muscie, eye, skin, tvmph nodes,
nasopharyny, smalt bowsl,

colon

Machupo virus

brain, meningas, hematological,
muscle, eve, skin, lymph nodes,
nasopharynx, small bowel,

colon

Junin virus
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hematological, skin, lymph

Human T-Cell Lyrmphotropic

nodes, muscle, eye, bone, lung, | viruses
pulmonary hilar lymph nodes,

spinal cord, brain

nascpharynx, Policvirus

tungfiracheal/bronchi,
pulmonary hilar lymph nodes,
small bowel, neck and intra-
abdominal lymph nodas, colon,
hematological, liver, spleen,
skin, brain, spinal cord,

meninges, neart

nasopnarynx, farynx, oral,
tonsil, lung/trachea/bronchi,
oulmonary hilar lymph nodes,
rrediastinum, pancreas,
muscle, brain, meninges, small
bowel, neck and intra-
abdominal lymph nodes, colon,
hematclogical, spleen, skin,
ave, sinus, liver, tesies, bone,

pleura, salivary glands, heart

Coxsackieviruses
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nasopharyny, oral, tonsi, Echoviruses
lung/trachea/bronchi,
pulmonary hilar lymph nodes,

| muscle, brain, meninges, smail
| bowel, neck and intra-
abdominal lymph nodes, colon,
hematolagical, mediastinum,
spleen, skin, eye, sinus, liver,

| pancreas, testes, bone, salivary

glands, heart

iurzgﬁﬁoheafbmnchi other Enteroviruses
puimoenary hilar ivmph nodes,

meninges, brain, skin, heart

smaiiwféowe!, colon, Hepatitis A virus
hernatological, liver, spleen,
brain, spinal cord, gallbladder,

pancreas, kidney

nasopharyny, sinus, oral, tonslf, | Khinoviruses
larynx, lungftrachealbronchi,

puimonary hilar lymph nodes

amnall bowsel colon Moroviruses and other

Calicivirusas

smail bowel, colon Asiroviruses
amall bowel, colon Picobirnaviruses '
liver, small bowel, colon, Hepatitis £ virus

nematological

G024}  Optionally, ihe antigenic composition may be formulated for repeated

subcutaneous of infradermal administration. Optionally, the antigenic composition may
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be formulated for administration by a route that is not enteric. Optionally, the pathogen
detailed herein is a bacteria, a virus, 3 protozoa, a fungus or a helminth. Further, the
method may involve killing the pathogen to formulate the antigenic composition as a
whoie killed pathogen composition. Further, ihe pathogen may be a member of a
specles that is endogenous flora of the specific organ or lissue. Furiher, the pathogen

may be an exogenous species.

60251 In another aspect, a method of treating an individual for a condition
characterized by inflammation in a specific organ or tissue is provided. The method
involves administering to the individual an anti-inflammaiory composition comprising
antigenic determinants. The antigenic determinanis are selected or formulated so that
together they are specific for at least one pathogen that is pathogenic in the speciiic
organ or tissue. Optionally, the anti-inflammatory composition may be administered at
an adminisiration site in successive doses given at a dosage interval of between one

hour and one month, over a dosage duration of at least two weeks.

[B028]  In another aspect, use of an anti-inflammatory composition for freating an
individual for a condition characterized by inflammation in a specific organ or tissue is
disclesed. The anti-inflammatory composition containg antigenic determinants selected
or tormulated so that together they are specific for at least one microbial pathogen that

is pathogenic in the spacific organ or tissuse.

06277 In another aspect, use of an anti-inflammatory composition to formulate a
medicament for trealing an individual for a condition characierized by inflammation in &
specific organ or tissue is disclosed, The anti-inflammatory compoesition contains
antigenic determinanis selected or formutated so that together they are specific for at

ieast one microblal pathogen that is pathogenic in the specific organ or tissue.

00287 Optionally, the uses disclosed herein include thoss in which the individual

has a cancer situated in the organ or tissue. Further, and optinally, the anti-
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inflammatory composition may be administered at an administration site in successive
doses given at a dosage interval of between one hour and one month, over a duration

of at least two weeks,

[0028a] In an aspect, there is provided the use of an anti-inflammatory composition to
formulate a medicament for treating an individual for an inflammatory bowe! disease (IBD)
characterized by inflammation in a region of the gastrointestinal tract (GIT), wherein the anti-
inflammatory composition comprises antigenic determinants selected or formulated so that
together they are specific for at least one microbial pathogen that is pathogenic in the region of
the GIT, and wherein;

the region is a small bowel region, and the pathogen is selected from the group
consisting of Escherichia coli, Clostridium difficite, Bacteroides fragilis, Bacteroides vulgatus,
Bacteroides thetaiotaomicron, Clostridium perfringens, Salmonella enteriditis, Yersinia
enterocolitica, Shigella flexneri, adenoviruses, astroviruses, caliciviruses, noroviruses,
rotaviruses, and cytomegalovirus; or,

the region is a colon or rectum region, and the pathogen is selected from the group
consisting of Escherichia coli, Clostridium difficile, Bacteroides fragilis, Bacteroides vulgatus,
Bacteroides thetaiotaomicron, Clostridium perfringens, Salmonella enteriditis, Yersinia
emterocolitica, Shigella flexneri, adenoviruses, astroviruses, caliciviruses, noroviruses,
rotaviruses, and cytomegalovirus; or,

the region is an anus region, and the pathogen is selected from the group consisting of
E. coli Streptococcus pyogenes, Bacteroides spp., Fusobacterium spp., anaerobic
streptococci, Clostridium spp., Enterobacter spp., Pseudomonas aeruginosa, Treponema
pallidum, and herpes simplex virus; or,

the region is an oral region, and the pathogen is selected from the group consisting of
Prevotella melaninogenicus, anaerobic strepfococci, viridans streptococci, Actinomyces spp.,
Peptosireptacoccus spp., Bacteroides spp., herpes simplex virus, coxsackieviruses, and
Epstein-Barr virus; o,

the region is a stomach region, and the pathogen is selected from the group consisting
of Streptococcus pyogenes, Helicobacter pylori, cytomegalovirus, herpes simplex virus,

Epstein-Barr virus, rotaviruses, noroviruses, and adenoviruses.
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[0029] In one aspect, a method of comparing immune responses is provided. The
method involves administering to an animal having an organ or tissue a medicament
having an antigenic composition having antigenic determinants selected or formulated
so that together the antigenic determinants are specific for at least one microbial
pathogen that is pathogenic in the organ or tissue, exiracting a quantifiable immune
sample from the organ or tissue, measuring a characteristic of the immune response in
the organ or tissue in the quantifiable immune sampie following the administration of
the medicament, and, comparing the characteristic of the immune response in the
guantifiable immune sample to a corresponding characteristic of the immune response
in a reference immune sample obtained from a corresponding organ or tissue.
Optionally, the reference immune sample may be obtained from the corresponding
organ or tissue in the animal prior to the step of administering the medicament.
Optionally, the reference immune sampie may be obtained from the corresponding
organ or tissue in a second animal. Optionally, the animal may have a cancer situated

in the organ or tissue.

[0030] Comparing the characteristic of the immune response may involve comparing, in
the quantifiable and reference immune samples, an indication of the numbers of any
one or more of the following cells: inflammatory monocyies, macrOphages, CD11b+ Gr-
1+ cells, dendritic cells, CD11¢c+ MHC class lI+ cells, CD4+ T celis, CD8+ T cells, or
NK cells. Optionally, the macrophages may include any one or more of the following:
M1-like macrophages or M2-like macrophages. Further, comparing the characteristic of
the immune response may involve comparing a shift in an activation state of
macrophages. Optionally, the macrophages may shift from being M2-like macrophages
to being M1-like macrophages. Further and optionally, the macrophages may shift from

being M1-like macrophages fo being M2-like macrophages.
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00311 Optionsily, comparing the characteristic of the immune response may involve
identifying, in the guantifiable and reference immune samples, celilar markers on any
one or more of the following cells: inflammatory monocytes, macrophages, CD11b+
Gr-1+ cells, dendrilic cells, CD11e+ MHC class i+ cellg, CD4+ T cells, CD8+ T celis, or
MK cells. The macrophages may inciude any one or more of the following: M1-like

macrophages or M2Z-like macrophages.

0321 Optionally, comparing the characteristic of the Immune response may involve
identifying, in the guantifiable and reference immune samples, cyiokines produced by
any one or more of tha following cells: inflammatory monocytes, macrophages,

CD1 1o+ Gr-1+ cells, dendritic cells, CD11o+ MHC class I+ cells, CD4+ T cells, CD8+
T cells, or NK cells. As detailed herein, the macrophages may include any one or more
of the following: M1-like macrophages or M2-like macrophages. Optionally, the
cytokines are produced as a result of a shift in an activation state of the macrophages.
Optionally, the macrophages shifl from being M2-like macrophages fo being M1-like
macrophages. Further and oplicnally, the macrophages shift from being M1-like

macrophages o being MZ-like macrophages.

100331 Optionally, comparing the characteristic of the immune response may involve
identifying, in the quantifiable and reference immune samples, differential gene
expression produced by any one or more of the following cells: inflammatory
monocytes, macrophages, CO11h+ Gr-1+ cells, dendritic celis, CD11c+ MHC class i+
cells, C4+ T cells, CD8+ T cells, or MK cells. The macrophages may include any one
or more of the foilowing: M1-lke macrophages or M2Z-like macrophages. Optionally, the
differential gene expression is produced as a result of a shift in an activation state of
the macrophages. Optionally, macrophages may shift from being M2-iike macrophages
to being M1-like macrophages. Further and optionally, the macrophages shift from

being M1-like macrophages o being M2-like macrophagss.
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11634] Optionally, the medicament may be administered at an administration site in
successive doses given at a dosage interval of between one hour and one month, over
a dosage duration of at least one week. Optionally, the medicament may be
administered intradermally or subcutansously. Optionally, the medicament may be
administered in a dose so that each dose is effective (o cause a visible localized
inflammatory immune response at the adminisiration site. Optionally, the medicament
may be administered so that visible localized inflammation at the administration site
oceurs within 1 to 48 hours. Further and optionally, the animal may be a mammal.

Opticnaily, the animal may be a human or a mouse.

12035} In ancther aspect, a method of selecting a therapeutic preparation suitable for
treating an individual for a cancer in a specific organ or tissue is provided. The method
involves providing an animal having a cancer sifuated in a specific organ or tissue,
providing a test preparation having one or more antigenic determinanis of a microbial
pathogen which is pathogenic in the corresponding specific organ or tissue in a healthy
individual, measuring a characterisic of the immune response in a reference immune
sample obtalned from the organ or tissue of the animal, administering the iest
preparation to the animal, measuring a characteristic of the immune response in a
quantifiable immune sample obtained from a corresponding organ or tissue of the
animal, comparing the characteristic of the Immune response in the in the reference
and gquablifiable immune samples, and treating an enhanced characterisic of the
immune response in the quantifiable immune sample compared to the referencs
immune sample as an indication of the suitability of the test preparation as a
therapeutic preparaticn. Optionally, the animal is sacrificed before the quantifiable

immune sample has been oblained.

[0035] Optionally, comparing the characteristic of the immune response may involve
comparing, in the quariifiable and reference immune samples, an indication of the
numbers of any one or more of the following cells: inflammatory monoeytes,

macrophages, CO11h+ Gr-1+ cells, dendritic celis, CD11e+ MHC class I+ cells, CD4+



W 20612/012874 PUT/CAZO11/060851

T cells, CD8+ T cells, or NK cells. Optionally, the macrophages may include any one or
more of the following: M1-like macrophages or M2-like macrophages. Optionally,
comparing the characteristic of the immune response may involve comparing a shift in
an activation state of macrophages. Optionally, the macrophages may shift from being
MZ-like macrophages o being M1-like macrophages. Further and optionally, the
macrophages may shift from being M1-like macrophages to being M2-like

macronhages.

371 Optionally, comparing the characteristic of the immune response may involve
identifying, in the quantifiable and reference immune samples, cellular markers on any
one or more of the following celis: inflammatory monocytes, macrophages, CD11b+
Gr-1+ cells, dendrilic cells, CD1ie+ MHC class Ui+ cells, CD4+ T cells, CD8+ T cells, or
NK cells. Oplionally, the macrophages may include any one or more of the following:

M1-like macrophages or M2-like macrophages.

100387 Optionally, comparing the characteristic of the immune response may involve
identifying, in the quantifiable and reference immune samples, cytokines produced by
any one or more of the following cells: inflarmmatory monocytes, macrophages,
CD11b+ Gr-1+ cells, dendritic cells, CD1tc+ MHC class H+ cells, CD4+ T cells, CD8+
T colls, or NK cells. The macrophages rmay include any one or mare of the following:
M1-like macrophages or M2-like macrophages. Optionally, the cviokines are oroduced
as a resuft of a shift in an activate state of the macraphages. Optionally, the
macrephages may shift from being M2-like macrophages o being M1-like
macrophages. Further, the macrophages may shift from being M1-like macrophages 1o

peing M2-like macrophages.

{0038} Further and optionally, comparing the characteristic of the immune response
may involve identifying, in the quantifiable and reference immune samples, differential
gene expression produced by any one or more of the following cells: inflammatory

menocytes, macrophages, CD11b+ Gr-1+ cells, dendritic cells, CD 1o+ MHC class U+
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cells, CDA+ T cells, CD8+ T celis, or NK cells. Optionally, the macrophages may
include any one or more of the following: M1-ilke macrophages or M2-like
macrophages. Optionally, the differential gene exprassion may be produced as a resuit
of a shift in an activation state of the macrophages. Optionally, the macrophages may
shift from being M2-like macrophages fo being M1-like macrophages. Further and
optionaily, the macraphages may shift from being M1-like macrophages io being M2Z-

like rnacrophages.

D040 In ancther aspeci, a method of selectively targeting an immune response o a
cancerous fissue or an organ in a human subject is provided. The method involves
administering to the subject a medicament having an effsctive amount of a microbial
pathogen antigenic composition, wherein the microbial pathogen may be pathogenic in
the specific cancerous organ or tissue of the subjact and the antigenic compasition
comprises antigenic determinants that together are specific for the microbial pathogen.
Optionally, the antigenic composition may inciude a whole killed bacterial cell
composition. Optionaily, the medicament may be administered to the subject in an
amount and for a time that is effective to up-reguiate an immune response in the
cancerous organ or tissue of the subject. Optionally, the method may further invelve
measuring a characteristic of the immune response. The method also includes
treatment of pre-cancerous lesions including, but not limited to, actinic keratosis,

carvical dysplasia, and colonic adenomas.

160411 In another aspect, a method for reating a human subject for a cancer situated in
a fissue or an organ is provided. The method involves adminisiaring to the subject a
medicament having an effective amount of a microbial pathogen antigenic composition
comprising a whole killed bacterial cell composition, wherein the microblal pathogen is
pathogenic in the specific organ or tissus of the subject within which the cancer is
situated. The medicarment may be administered to the sublect in an amount and for a
time that 1s effeclive to modulate an immune response. Optionally, the modulation of

the immune response may involve a shift in the activation state of macrophages.
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Optionally, the moedulation of the immune response may involve shifing from a M2-ike
macrophage response to a M1i-like macrophage response. The modulation of the
Immune response may involve a shift from M1-like macrophages to M2-like
rnacrophages, as those terms are defined herein. Optionally and without fimitation, the

method may further invclve measuring a characleristic of the immune response.

80421 Optionally, comparing the characteristic of the immune response may involve
compatring, in the quantifiable and reference immune samples, an indication of the
numbers of any one or more of the following celis: inflammatory monocyies,
magcrophages, CO1M1b+ Gr-1+4 cells, dendritic cells, COT1e+ MHG class i+ calls, D4+
T oells, CO8+ T cells, or NK cells. Optionaily, the macrophages may include any one or
more of the following: M1-like macrophages or M2-like macrophages. Optionally,
comparing the characteristic of the immune response may involve comparing a shift in
an activation state of macrophages. Further and optionally, the macrophages may shift
from being M2-like macrophages to being M1-like macrophages. Optionally, the
macrophages may shift from being M1-like macrophages to being M2-like

Macropnages.

043 Further and without limitation, comparing the characteristic of the immune
response may involve identifying, in the quantifiable and reference immune samples,
cellular markers on any one or more of the following celis: inflammatory monocytes,
macrophages, CD11b+ Gr-1+ cells, dendritic cells, CD{11c+ MHC class H+ cells, Ch4+
T cells, CO8+ T celis, or NK cells. The macrophages may include any one or more of
the following: M1-like macrophages or M2-like macrophages. Optionally, comparing the
characteristic of the immune response may involve identifying, in the quantifiable and
reference imrmune samples, cytokines produced by any one or more of the following
cells: inflammatory monocyies, macrophages, CD11b+ Gr-1+ cells, dendritic cells,
CO1 e+ MHC class i+ cells, CD4+ T calls, CD8+ T cells, or NK cells. Optionally, the
macrophages may include any one or more of the following: M1-like macrophages or

M2-like macrophages. Further, cytokines may be oroduced as a result of a shift in an
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activation state of the macrophages. The macrophages may shift from being M2-like
macrophages to being M1i-like macrophages. Optionally, the macrophages may shift

from being M1-like macrophages to being M2-ike macrophages.

o644 Fuither and optionally, comparing the characteristic of the immune response
may involve identifying, in the quantifiable and reference immune samples, differential
gene exprassion produced by any one or more of the following cells: inflarnmatory
monocytes, macrophages, CO11o+ Gr-1+ celis, dendritic cells, CD1 ey MHC class i+
cells, CDd+ T celis, CD8+ T cells, or N cells. The macrophages may include any one
or more of the following: M1-like macrophages or MZ-like macrophages. Optionally, the
differential gene expression may be produced as a result of a shift in an aclivation state
of the macropnages. Further and optionally, the macrophages may shift from being M2-
fike macrophages to being M1-like macrophages. The macrophages may shiff from

being M1-like macrophages 1o being M2-like macrophages.

504581 In another aspect, a meathod of monitoring efficacy of a freatment regime in an
individual being treated for a cancer in a specific organ or fissue is provided. The
method involves measuring a characteristic of an immune response in a post-ireatment
immune sample obtained from the specific organ or tissue afler the individual has been
subject to the treatment regime for a period of time, wherein the presence of a
charactenstic of the immune response which is greater in magnitude than would be
expeciad had the individual not been subject to the treatment regime, is indicative of
the sfficacy of the freaiment regime; and the treatment regime involves administering a
preparation comprising one or more antigenic determinants of a microbial pathogen

which is pathogenic in the corresponding specific organ or tissue in a healthy subject.

048] The method detailed herein may further involve measuring the characteristic of
the immune response in a pre-treatment reference sample, wherein the pre-treatment
refererice sample was obtained from the speciiic organ or tissue before, at the same

time as or after commencement of the treatment regime, but prior 1o obtaining the post-
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treatment immune sample, and comparing the characteristic of the immune response in
the pre-reatment and post-ireatment samples, wherein an increase in the magnitude of
the immune response in the post-treaiment immune sample compared o the pre-
treatment reference sample is indicative of the efficacy of the treatment regime.
Optionally, measuring the characteristic of the immune response may involve
determining an indication of the number of inflammatory monocyies in a sample of the
organ or tissue. Optionally, measuring the characteristic of the immune responses may
involve determining an indication of the number of macrophages in a sample of the

organ of tissue. The macropnages may include any one or more of the following: M1-

iike macrophages or M2-like macrophages.

[002477Optionally, measuring the characteristic of the immune response may involve
determining an indication of the number of CO11b+ Gr1+ cells in a sample of the
organ or tissue or determining an indication of the number of dendritic cells in a sample
of the organ or {issue. Further and optionaily, measuring the characteristic of the
immune response may involve determining an indication of the number of CD1ic+
MHC class li+ cells in a sample of the organ or tissue or determining an indication of
the number of G4+ T cells in a sample of the organ or tissue or determining an

indication of the number of CD8+ T cells in a sample of the organ or tissue.

{0048] Optionally, measuring the magnitude of the immune response may involve
determining an indication of the number of NK cells in a sample of the organ or tissue.
Furtner and optionally, comparing the characteristic of the immune response may
involve identifying, in the reference and immune samples, cellular markers on any one
ot more of the following cells: inflammatory monocyies, macrophages, CD11b+ Gri+
be%?s, dendritic cells, COT1or MHC class i+ cells, CD4+ T cells, CD8+ T cells, ar NK
cells. Optionally, the macrophages may include any one or more of the following: M-

like macrophages or M2-like macrophages.
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[0048] Further and optionaliy, comparing the characteristic of the immune response
may involve identifying, in the reference and immune samples, cytokines produced by
any one or more of the following cells: inflammatory monocytes, macrophages,
CD11b+ Gr-1+ cells, dendritic cells, CD11c+ MHC class I+ cells, CD4+ T cells, CD8+
T cells, or NK cells. The macrophages may include any one or more of the following:
Mi1-like macrophages or M2-like macrophages. Optionally, the cytokines may be
produced as a result of a shift in an activation state of the macrophages. The
macrophages may shift from being M2-like macrophages to being M1-like
macrophages. Further and optionally, the macrophages may shift from being M1-like

macrophages to being M2-like macrophages.

[0050] Optionally, comparing the characteristic of the immune response may involve
identifying, in the reference and immune samples, differential gene expression
produced by any one or more of the following cells: inflammatory monocytes,
macrophages, CD11b+ Gr-1+ cells, dendritic cells, CD11¢c+ MHC class 1+ cells, CD4+
T cells, CD8+ T cells, or NK cells. The macrophages may include any one or more of
the following: M1-like macrophages or M2-like macrophages. The differential gene
expression may be produced as a result of a shift in an activation state of the _
macrophages. The macrophages may shift from being M2-like macrophages to being
M1-like macrophages. Optionally, the macrophages may shift from being M1-like

macrophages to being M2-like macrophages.

[06051] As detailed herein in another aspect, the disclosure provides methods for
formulating an immunogenic composition for treating a cancer situated in a specific
organ or tissue in a mammal, such as human patient. The method may include
selecting at least one microbial pathogen that is naturally pathogenic in the organ or
tissue of the mammal within which the cancer is situated. An antigenic composition
may be produced that includes antigenic determinants that together are specific for or

characteristic of the microbial pathogen.
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[06052] A diagnostic step may be used to identify the specific organ or tissue within
which the cancer is situated, prior to producing the antigenic composition targeted to
the site of the cancer. The site of the cancer may be a primary site, or a secondary site
of metastasis. The antigenic composition may be sufficiently specific that it would be
capable of eliciting an immune response in the mammal specific to the microbial
pathogen. The antigenic composition may be a bacterial composition, for example
gerived from a bacterial species or species that are endogenous to the flora of the
patient or from an exogenous species or species. in alternative embodiments, the
antigenic composition may be derived from a virus or viruses. Accordingly, the
microbial pathogen from which the antigenic compasition is derived may be a virus.
The microbial pathogen may be killed. In alternative embodiments, the microbial
pathogen may be live or attenuated. Immunogenic compositions of the disclosure may
also be formulated or administered with anti-inflammatory modalities, such as an
NSAID. The site of administration may be at a site distant from the site of the cancer,
for example in an organ or tissue that is not the organ or tissue within which the cancer

is situated, for example the skin or subcutaneous tfissue.

[0053] The antigenic composition may for example be formulated for subcutaneous
injection, intradermal injéction or oral administration. In embodiments for subcutaneous
or intradermal injection, the dosing or formulation of the antigenic composition may be
adjusted in order to produce a localized immune reaction visible in the skin at the site of
administration, for example an area of inflammation from 2mm to 100mm in diameter
appearing, for example, 2 - 48 hours after administration and lasting, for example, 2 -
72 hours or longer. The antigenic composition may be formulated for repeated
subcutaneous or intradermal administration, for example at alternating successive

sites.
[0054] in some embodiments, the disclosure invoives methods of treating 2 mamrmal for

a cancer sifuated in a tissue or an organ. |n alternative embodiments, the treatment

may anticipate the development of the cancer in the tissue, for example if the site of a
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primary fumour suggests the likelihood of metastasis to a particular tissue or organ,
then the patient may be prophviactically treated to prevent or ameliorate metastasis to
that tissue or organ. The method may include administering to the subject an effective
amount of an antigenic composition comprising antigenic determinants that together
are specific for at least one microbial pathogen. An aspect of the disclosure involves
the use of a microbial pathogen that is pathogenic in the specific organ or tissue of the
mammal within which the cancer is situated. The antigenic composition may be
administered, for example by subcutaneous or intradermal injection at an
administration site, in successive doses given at a dosage interval, for example of
between one hour and one month, over a dosage duration, for example of at least 1
week, 2 weeks, 2 months, 6 months, 1, 2, 3, 4, or 5 years or longer. Each injection
dose may for example be metered so that it is effective to cause visible localized
inflammation at the administration siie, appearing, for example, 1 — 48 hours after

injection.

[0055] In another aspect, methods are provided for treating cancers of a specific organ
or tissue in a subject by administering one or more antigens of one or more microbial
pathogens, such as bacterial or viral species that are pathogenic in the specific organ

or tissue.

[0056] In alternative embodiments, the pathogenic microbial species may be capable of
causing infection naturally, (i.e., without human intervention) in the specific organ or
fissue in a healthy subject, or may have caused an infection in the specific organ or
tissue in a healthy subject. In alternative embodiments, the antigen may be
administered by administering a whole microbial species. In alternative embodiments,
the method may, for exampie, include administering at least two or more microbial
species, or administering at least three or more microbial species, and the microbes
may be bacteria or viruses. In alternative embodiments, the method may further include

administering a supplement or an adjuvant. An aspect of the disclosure involves
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administering antigenic compositions so as to elicit an immune response in said

subject.

[0657]In alternative embodiments, the microbial pathogen in the antigenic composition
may be killed, and thus rendered non-infectious. In some embodiments, the antigenic
compaosition is administered at a site distant from the cancer site, and in selected
embodiments of this kind, methods of the disclosure may be carried out so that they do

not produce infeciion at the cancer site.

[0058] As detailed herein, various aspects of the disclosure involve treating cancers. In

this context, treatment may be carried out so as to provide a variety of outcomes. For
example, treatment may: provoke an immune reaction that is effective to inhibit or
ameliorate the growth or proliferation of a cancer; inhibit the growth or proliferation of
cancer cells or tumors; cause remission of a cancer; improve quality of life; reduce the
risk of recurrence of a cancer; inhibit metastasis of a cancer; or, improve patient
survival rates in a patient population. In this context, extending the life expectancy of a
patient, or patient population, means to increase the number of patients who survive for
a given period of time following a particular diagnosis. In some embodiments, treatment
may be of patients who have not responded to cther tfreatments, such as patients for
whom a chemotherapy or surgery has not been an effective treatment. Treatment in
alternative embodiments may for example be before or after onset of cancer. For
example prophylactic freatment may be undertaken, for example of patients diagnosed
as being at risk of a particular cancer. For example a patient having a genetic or
lifestyle predisposition to cancer of a certain fissue or organ may be treated with an
immunogenic composition comprising antigenic determinants of a pathogen that is
pathogenic in that organ or tissue. Similarly, the prophylactic reatment of metastasis
may be undertaken, so that patients having a primary cancer with a propensity to
metastasize to a particular tissue or organ may be treated with an immunogenic
compaosition comprising antigenic determinants of a pathogen that is pathogenic in that

organ or tissue.
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[00581In another aspect, a method of freating a cancer situated in a lung in a subject is
orovided. The method involves administering to the subject an effective amount of an
antigen of one or more microbial species that is pathogenic in the lung and
administering to the subject an affective amount of a platinum-containing
chemotharapeutic agent. The microbial species may be a viral pathogen or a bacterial

pathogen or a fungal pathogen.

10088) The viral pathogen may be, without limitalion: influenza, adenovirus, respiratory
syncytial virus, or parainfiuenza. The baclerial pathogen may be, without limitation:
Strepiococcus pneumoniae, Moraxeila calarrhalis, Mycoplasma pneumoniae, Klebsislla
pneumonias, Haemophilus influenza, Staphylococcus aureus, Chlamydia prsumoniag,
of Legionella pneumophila. The fungal pathogen may be, without limitation: Aspergillus
fumigatus, Blastomyces sp., Coccidiodes imimitis, Coccidiodes posadasii, Cryplococcus
necformans, Cryplococcus galli, Fusarium sp., Histoplasma capsulatum,
FPaecilomyces sp., Paracoccidiodes brasiliensis, Penicillium marnsffel, Pneurnocysiis
Jirovech FPseudallescheria boydii, Scedosporium apiospermum, Rhizopus sp., Mucor
sp., Absidia sp., Cunninghamella sp., Scedosporium prolificans, Stachybotrys
charfarurn, Trichoderma iongibrachiatium, or Trichosporon sp. Further, the platinum-
containing cnemotherapeutic agent may be, without limitation: Cisplatin, carboplatin or

gxaliplatin,

[00617in another aspect, use of an effective amount of an antigen of one or more
microbial spacies that is pathogenic in the lung is provided o formulate a medicament
for use with a platinum-containing chemotherapeutic agent for freating lung cancer in a
subject. In another aspect, use of an effective amount of an antigen of one or more
microbial species that is pathegenic in the lung is provided for use with a platinum-
containing chemotherapeutic agent for treating lung cancer in a subject. The microhial

species may be a viral pathogen or a bacterial pathogen or a fungal pathogen.
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0082] The viral pathogen may be, without imitation: influenza, adenovirus, respiratory
syneytial virus, or parainfluenza. The bacterial pathogen may be, without limitation:
Streptococcus pneumoniae, Moraxella catarrhalis, Mycoplasma pneumoniae, Klebsiella
pneumoniae, Haemophilus influenza, Staphiylococous aureus, Chlamydia pneumoniae,
or Legionella pneumnophifa. The fungal pathogen may be, without limitation: Aspergillus
fumigatus, Blastomyces sp., Coccidiodes immitis, Coccidiodes posadasii, Cryplococcus
necformans, Cryptococcus gathi, Fusarium sp., Histoplasma capsulatum,
Paeccilomyeas sp., Paracoceidiodes brasiliensis, Penicillium mamefiel, Pneumocystis
Jiroveci, Pseudallescheria boydii, Scedosporivm apiospermum, Rhizopus sp., Mucor
sp., Absidia sp., Cunninghamella sp., Scedosporium prolificans, Stachybolrys
charfarum, Trichoderma longibrachiatium, or Trichosporon sp. Further, ihe platinum-
containing chemotherapeutic agent may be, without limitation: Cisplatin, carboplatin or

oxatiplatin.

{B6631in ancther aspect, an effective amount of an antigen of one or more microbial
spacies that is pathogenic in the lung is provided 1o formulate a medicament for use
with a platinum-containing chemotherapeutic agent for freating lung cancer in a subject.
In another aspect, an effective amount of an antigen of one or more microbial species
that is pathogenic in the lung is provided for use with a platinum-containing
chemotherapeutic agent for reating lung cancer in a subject. The microbial species

may be a viral pathogen or a bactenial pathogen or a fungal pathogen.

[0054] The viral pathogen may be, without limitation: influenza, adenovirus, respivatory
syncviial virus, or parainfitenza, The bacterial pathogen may be, without limitation:
Streplococcus pneumonias, Moraxelia catarrhalis, Mycoplasma pneumoniae, Klebsielia
pneumoniag, Haemophilus influenza, Sftaphylococcus aursus, Chlamydia pneumoniae,
or Legionella pneumophiia. The fungal pathogen may be, without limitation: Aspergilius
fumigatus, Blastomyces sp., Coccidiodes immilis, Coccidicdes posadasi, Cryptococcus
neoformans, Cryplococcus gatli, Fusarnium sp., Histopiasma capsulatum,

Paecilomyces sp., FParacoccidiodes brasiliensis, FPeniciflium marmeffel, Pneumocyslis
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Jiroveci, Pseudallescheria boydii, Scedosporium apiospermum, Rhizopus sp., Mucor
sp., Absidia sp., Cunninghamella sp., Scedosporium prolificans, Stachybotrys
chartarum, Trichoderma longibrachiatium, or Trichosporon sp. Further, the platinum-
comtaining chemotherapeutic agent may be, without limitation: Cisplatin, carboplatin or

oxaliplatin.

[0065] in another aspect, a kit is provided. The kit includes an antigen of one or more
microbial species that is pathogenic in the lung, a platinum-containing
chemotherapeutic agent; and instructions for providing the antigen and the platinum-
containing chemotherapeutic agent to a subject in need thereof. The microbial species

may be a viral pathogen or a bacterial pathogen or a fungal pathogen.

[0066] The viral pathogen may be, without limiting the foregoing: influenza, adenovirus,
respiratory syncytial virus, or parainfluenza. The bacterial pathogen may be, without
limitation. Strepfococcus pneumoniae, Moraxella catarrhalis, Mycoplasma pneumoniae,
Klebsiella pneumoniae, Haemophilus influenza, Staphylococcus aureus, Chlamydia
pneurmoniae, or Legionella pneumophila. The fungal pathogen may be, without
limitation: Aspergiflus fumigatus, Blastomyces sp., Coccidiodes immitis, Coccidiodes
posadasii, Cryptococcus neoformans, Cryptococcus gattii, Fusarium sp., Histoplasma
cépsu!atum, Paecilomyces sp., Paracoccidiodes brasiliensis, Penicillium marneffei,
Pneumocyslis jiroveci, Pseudallescheria boydii, Scedosporium apiospermum, Rhizopus
sp., Mucor sp., Absidia sp., Cunninghamella sp., Scedosporium profificans,
Stachybotrys chartarum, Trichoderma longibrachiatium, or Trichosporon sp. Further,
the platinum-containing chemotherapeutic agent may be, without limitation: Cisplatin,

carboplatin or oxaliptatin.

[0087]  Invarious aspects, the disclosure provides methods for formulating and using
an immunogenic composition for treating an IBD. The IBD may for example be an IBD
that is symptomatic in one or more regions of the GIT of a human patient, such as

Crohn's disease, ulcerative colitis, collagenous colitis, lymphocytic colitis, ischaemic
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coliis, diversion colitis, Behget's syndrome or indeterminate colitis. The treatment of
the patient may involve a diagnostic step of identifying the region of the GIT within
which the (BD is symptomatic. The formulation may comprise an antigenic composition
comprising antigenic delerminants that together are specific for at least one pathogen,
such as a bacleria, avirus, a protozea or a helminth, that s pathogenic in the effected
region of the GIT. The formulation may be prepared for administration as an
immunogenic composition capable of eliciting an immune reaction to treat the 1BD. The
composition may for example be formulated for a route that is not enteric, such as
subcutaneous injection or infradermal injection, for example o produce a localized skin

mmune response, such as an inflammatory response, at a site of administration.

GRIEF DESCRIPTION OF THE DRAWINGS
10088 Figure 1 shows a survival curve for a cumulative series of patients diagnosed
with stage 38 or 4 inoperable lung cancer (all patients), comparing patients treated with

MRV, patients not treaied with the MRV, and & standard SEER survival curve.

[Goa9iFigure 2 shows a survival curve for a cumulative series of patients diagnosed
with stage 3B or 4 inoperable lung cancer (patients treated for at least 2 months with
MIRV), comparing patients freated with MRV, patients not treated with the MRV, and a

standard SEER survival curve.

(D070 Figure 3 shows a survival curve for a curnulative series of patients diagnosed
withy stage 3B or 4 Jung cancer, illustrating the benefiis of reatment with the MRV
composition of the invention, comparing patients treated with MRV, patients not freated

with the MRY, and a standard SEER survival curve.

{07 1] Figure 4 shows a survival curve for a cumulative series of patients diagnosed

with stage 38 or 4 lung cancer, illustrating the effect of freatments for at least 2 months,
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comparing patients treated with MRV, patients not treated with the MRV, and a

standard SEER survival curve.

o723 rigure 5 shows a survival curve for a cumulative series of patients diagnosed
with stage 3B or 4 lung cancer, lustrating the effect of freatments for at least 6 months
duration, comparing patients treated with MRV, patients not treated with the MRV, and

a standard SEER survival curve.

IGO7 21 Figure B shows a survival curve for a cumulative series of 52 breast cancer
patients with metastases to bone and/or lung, comparing patients freated with MRV,

patients not treated with the MRV, and a standard SEER survival curve.

0741 Faure 7 is a comparison of survival of a cumulative series of metastatic
prostaie cancer patients who had surgery or radiation to destroy their prostate gland
{and thus, the primary wimour) and who had detectable cancer limited to bone
metastases, cornparing patients treated with MRV, patients not treated with the MRV,

and a standard SEER survival curve.

{007 Figure 8 shows a survival curve for a cumulative series of palients initially
diagnosed with Stage 4 colorectal cancer, comparing patients treated with PVF,
patients treated with MRV, patients not treated with an anfigenic composition and 3

standard SEER survival curve.

10076 Figure B shows a survival curve for a cumulative series of patients initially
dlagnosed with Stage 4 Colorectal Cancer, with date from patients receiving treatment
within 3 months of diagnosis, comparing pafients ireated with PVF, patients treated
with MRV, patients not ireated with an antigenic composition and a standard SEER

suvival curve.
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0077 Figure 10 shows a survival curve for a cumulative series of stage 3B tung
cancer patients who were treated with an oral antigen therapy, Respivax, compared {o

patients who did not use an antigenic composiion.

Do7RIFigure 11 shows a survival curve for a cumulative series of patients diagnosed
with stage 3B lung cancer, illustrating the benefits of treatment with the MRV
compesition of the invention, comparing patients treated with MRY, patients not treated

with the MRV, and a standard SEER survival curve,

0079 Figure 12 shows a survival curve measured from date of first visit for a
cumulative series of patients diagnosead with stage 3B lung cancer, lllustrating the
benefits of treatment with the MRV composition of the invention, comparing patients
treated with MRV, patients not treafed with the MRV, and a standard SEER survival

Guive,

post]Figure 13 shows a survival curve for a cumulative series of palients diagnosed
with stage 3B lung cancer whose first visii was within 3 months of diagnosis, ilustrating
the benefils of eatly treatment with the MRV composition of the invention, comparing

patients treated with MRV and patients not treated with the MRV,

00811 Figure 14 shows a photograph of lungs from mice freated (row 1) and not-
freated {row 2} with K. pneumoniae cells-only vaccine following chailenge with Lewis
ung carcinoma cells, as described in Example 4A herein. The bottom row {not-
numbered) depicts lungs from mice that were not exposed to the mouse mode! of lung

cancer,
1082 Figurs 18 shows the average tumor volume of mice treated [AB1 — ABS] and

not-treated [AB-7] with bacterial vaceines following challenges with B18 melanoma cells,

as described in Example 48 hersin,
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{00831 Figure 18 shows a survival curve of colon cancer model mouse groups freated

with or without a variety of bacterial vaccines, as described in Example 4C herein.

(D084 Flgure 17 shows the number of inflammatory monecyies and dendritic cells in
the draining lymph node, lungs, and spleen foliowing freatment with either a K

pneumonias antigenic composition or PES| as described in Example BA herein

10085 Figure 18 shows the total number of monocyles and dendritic cells in the Jung,
perifoneum and spleen of mice following treatment with either a K. pneumonias
antigenic composition, an £. cofi antigenic composifion, or PBS, as described in

Example 58 herein.

[D0EG] Figure 19 shows the total number of CD4+ T cells, CD8+ T cells, and NK cealls
from mice treated with either a K preumoniae antigenic composition, an E. cofi

antigenic composition, or PBS, as described in Example 5B herein

ID0ET Figure 20 shows the fotal number of (A) inflammatory monocytes and (B) CD4+

-

Foells, CDB+ T cells, and NK cells on sither of day 9 or 186 from mice treated with
sither heat-inactivaled a K. preumoniae antigenic composition, a phenol-inactivated K

preumoniae antigenic composition, or PBS, as described in Exarnple 5C herein

(08 Figure 21 shows the total number of (A) inflammatory monocyies and dendritic
cells and (2) CO4+ T cells, COB+ T celis, and NK cells from mice treated with either a
neat-inactivated X pneumoniae antigenic composition, a phenol-inactivated X

preumonias antigenic composition, or PES, as described in Example 5D hersin.

10088 Figure 22 shows the total number of tumour nodules in mice freated with either

PBS, or different dosages of K. pneumoniae antigenic composition as described herein,
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10090 Figure 23 shows a photograph of fungs from mice {reated with either PBS, or

different dosages of K. pheumoniae antigenic composition as described herein.

0091 Figure 24 shows the total number of tumour nedules in mice treated with ejther

PBS, or different dosages of K pneumoniae antigenic composition as described herein.

00221 Figure 25 shows the total number of tWwmour nodules in mice treated with either
PES, or dosages of K pneumoniae antigenic composition in combination {or not) with
cisplatin as described herein.

G093 Figure 28 shows a survival curve for mice injected with Lewis Lung carcinoma

cells and treated with erther (i) vehicle control; (i) Cisplatin; (i} antigenic composition

or (v} antigenic composition and Cisplatin.

{00841 Figure 27 shows the perceniage of CD11b+ myeloid cells in the blood on day

13 of the relevant experiment detailed herein,

D095 Figurs 28 shows {left panel) the Traquency of CD11b+ NK1.1- cells from fungs
of mice treated with various dosages of K. pneumpnige anfigenic compositions or with
FBS control or (right panel) the frequency of CD11b+ NK1.1+ cells from tungs of mice
treated with various dosages of K. pneumoniae antigenic compositions or with PBS

conirol.

10098l Figure 28 shows the amounts of numercus cytokines detected (in pg/q) from
lung tissue derived from mice treated with various dosages of K. preumoniae antigenic

composiions or with PBS control,
{00971 Figure 30 shows the amounts of numerous cyiokines detected (in pg/ml) from

BAL fluid from mice treated with various dosages of K. pneumoniae antigenic

compositions or with PBES control.
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o098 Figure 31 shows the relative gene expression ratios of NOS2 to Arg1 from mice
treated with various dosages of K. pheumoniae antigenic compoesitions or with PBS

control.

(0088 Figure 32 shows the relative frequency of CD2086 expression in lung
macrophages from mice treated with various dosages of K. pneumoniae antigenic

compositions or with PBS control.

001007 Figura 33 shows the relative frequency of F4/80 expression in lung
macrophages from mice treated with various dosages of K pneumoniae antigenic
compositions or with PBS control.

{61011 Figure 34 shows the relative frequency of CB11b+ Gr-1+ celis detected
from the colons of mice treated with elther K. pneumoniae or £. coli antigenic

compositions or with PBS control.

{00102} Figure 35 shows the relative frequency of CO11b+ Gr-1+ celis detected
from the lungs of mice treated with either K. pneumcnias or E. coli antigenic

compositions or with PBS control.

DO1033 Figure 38 shows the relative frequency of CD11b+ cells that were M1-lika
as isolated from subQ 471 tumours (left panel) and the relative frequency of CD11b+

cells that were M2-like as isolated from subQ 471 tumours {right panal).

001047 Figure 37 shows the tumour volume (mm°) from mice treated with either
inaomethacin and PB3; or indomethacin and a S. aureus antigenic composition; or
EtOH and PBS; or EtOH and a 5. aureus antigenic composition {left panell. The right
panai of this Figure also shows the relative frequency and makeup of CD11b+ celis in

the tumours at day 11 of the relevant experimant detailed herein.
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001057 Figure 38 shows the relative frequency and makeup of CD11b+ celis in

the tumours at day 22 of the relevant experiment detailed herein.

Ga108] Figure 39 shows the tumour volume in cohorts of animals treated with
Indomethacin, Indomethacin + antigenic compositions, vehicle alone, or antigenic

compositions alone.

001077 Figure 40 shows the percentage of CD11b+ cells in the tumours of
animais treated with Indomethacin, Indomethacin + aﬂ‘tigenén compositions, vehicle

alone, or antigenic compositions alone (Day 11 data).

0108 Figure 41 shows the percentage of CD11b+ cells in the tumours of
animals treated with indomethacin, Indomethacin + antigenic compositions, vehicte

alone, or antigenic compositions alone (Day 22 data).

oo1097 Flgure 42 shows the percentage of CD11b+ CD94+ calls in the tumours
of animals treated with Indomethacin, Indomethacin + antigenic compositions, vehicle

alone, or antigenic compositions alone (Day 22 data).

0011401 Figure 43 shows the relative expression of (&) Fizz1 and {8) Ym1 in

excised tumors as described herein.

oo111] Figure 44 shows the relative expression of (A) Arg1 and (B) Fizz1 from

tumors and spleens [(C) and (D)] as described herein.

mod1el Figure 45 shows the relative expression of Mos? and Ym from tumors

and spleens as described herein,
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[00113] Figure 48 shows the amount of IFN-y produced in the lungs of mice with
and without tumours and with and without antigenic composition treatment as

describaed herein.

[60114] Figure 47 shows the amount of IL-10 produced from bone marrow
macrophages culiured avernight with K. pneurmoniae antigenic composition, LPS, and

media alone.

o115} Figure 48 shows the relative expression of IL-10 produced in the tumours

of mice under conditions described harein

DETAILED DESCRIPTION OF THE INVENTION

160115} In various aspects, an embaodiment of the invention relates o the
surprising discovery that administration, for example at a site distant from the cancer, of
ricrobial pathogens, such as killed microbial pathogens, that are pathogenic in a
particufar tissue or organ is effective in treating cancer situated in that specific tissus or
organ. Accordingly, the invention provides anfigenic compaositions derived from these
microbial pa'ﬁheg@ng, including whole killed bacterial or viral species, or components

theraot, for the treatment of cancer, and methods for using the same.

(001477 Based on ohservations from traating patients, it was found that
adrninistering compositions of Killed bacteria which included many of the bacterial
spacias that commonly cause lung infection was surprisingly and unexpectadiy
affective in improving the clinical course of cancer of the lung. Simitarly, it was found
that administering compositions including killed Staphylococcus avreus, one of the
most common causes of bone, breast, skin, perineal and lymph node infection and
seplicemia was surprising and unexpectedly effective in improving the clinical course of
cancer of the bone, breast, skin, perineumn, and lymphoma (cancer of the lymph glands)

and multiple myeloma (a type of hematological cancer). Similarly, it was surprisingly
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and unexpectedly found that administering a compositicn inciuding Escherichia coli,
which is a common cause of colon, kidney, peritoneal, liver, abdominal, pancrealic and
ovarian infection, was effective in improving the clinical course of cancer in the colon,

kidney, peritoneum, liver, abdominal lymph nodes, pancreas and ovary.

io0ta] These results indicate that a composition including antigens of pathogenic
microbial species that cause infection in a particular tissue or organ will be an effective
formulation for freating a cancer in that Hissue or organ. For example, cancer in the
lung is effectively treated with a microbial composition including one or more
pathogenic species that commonly cause lung infection, while cancer in the colon is
effectively treated with a composition including pathogenic microbial species that

commonly cause colon infections.

001193 Antigenic compositions of the invention may be produced that include
antigenic determinants thatl fogether are specific for or characteristic of a microbial
pathogen. in this context, by "specific’, it is meant that the antigenic determinants are
sufficiently characteristic of the pathogen that they could be used to raise an immuns
response, such as an adaplive immune response, againsi fhe pathogen in the patient,
if the antigenic determinants were {0 be administered in an appropriate manner to have
that effect. It will be recognized that the antigenic determinants need not be 50 specific
that they are characteristic of only one particular sirain or species of pathogen, since
even a specific immune response against a pariicular pathogen may be cross reactive
with other closely related organisms that are also naturally pathogenic in the tissue or
organ in which the cancer is situated and that the antigenic composition is formulated

or selecled to targel.

{001201 In some embodiments, the compositions of pathogenic microbes may be
used for frealing primary cancer sites andfor sites of metastasis. Thus, for example, the
microbial compositions may be used for the treatment of a cancer at a particular site,

regardiess of whether the cancer is a primary cancer or a metastasis. The composition
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rmay be directed to the treatment of each cancer site, or may be a combined
composition for both the primary cancer and the metastatic sife(s). For example, to
treat kidney cancer that has metastasized fo the lung and bone, three different
compositions, including one or more species that are known to be kidney pathogens,
one or more species that are known 1o be lung pathogens and one or more species
that are known 1o be bone pathogens, or a combined composition thereof may be used,
in some embodiments, the compositions may be administered in different locations at

the same time or af different fimes.

G121 For example, for lung cancer with metasiasis to the bone, in alternative
embodimants, both a microbial composition including one or more bacternial species {or
virusas) which cormmonly cause lung infection and a microbial composition including
one of maore bacterial species {or viruses) which comimonly cause bone infection may
be used. Similarly, for colon cancer with metastasis to the lungs, both a pathogenic
bacterial (or viral) compuosition including one or more bacterial species (or viruses)
which commonly cause colon infection and a microbial composition including one or
rnore bacterial species (or viruses) which commonly cause lung infection may be used;
for prostate cancer with metastasis 1o the bones, poth a pathogenic bacterial {or viral)
composit)on including one or more bacterial species (or virusas) which commonly
cause prostate infection and & pathogenic bacterial {or viral) composition including one

or more bacierial species (or viruses that commonly cause bone infection may be used.

o122 The following list provides some non-limiting examples of primary cancers

and thair common sites for secondary spread (metastases):

Primary cancer Common sites for metastases
prosiate bone, lungs

breast bone, lungs, skin, liver, brain
fung bone, brain, liver, lungs

cojon fiver, lungs, bone, brain
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Kidney lungs, bone, brain
pancreas fiver, lungs

melanoma lungs, skin, liver, brain
uterus lungs, bones, ovaries
ovary liver, lung

pladder bone, fung, liver

head and nack bone, lungs

SArcoma lungs, brain

stomach liver

cervix bone, lungs

{estes iungs

thyroid bone, lungs

net23: In some embodiments, the antigenic compositions may be used for

treating or preventing cancers at primary sites or for freating or preventing metastasis.
For example, in long-term smokers, an antigenic composition specific for cancer of the
iung (for example including antigenic determinanis of one or more bacterial species or
viruses which commonly cause jung infection) may be used o appropriately stimulate
the iImmune system 1o defend againsi the development of cancer within the lung lissue.
As another example, an antigenic composition specific for cancer of the breast (for
example including antigenic determinants of one or more bacterial species which
commoniy cause breast infection) could be used to prevent breast cancer in women
with & strong family history of breast cancer or a genetic predisposition. in alternative
embodiments, an antigenic composition including one or more bacterial species which
cormnmonly cause bone infection may be used to prevent or treat bone metastases in a
patient with prostate cancer. In further alternative embodiments, an antigenic
cornposifion including one or mere bacterial species or viruses which commonly cause
lung infection may be used to prevent or treat lung metastases in a patient with

malignant melanoma.
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60247 Various allernative embodiments and examples of the invention are
described herein. These embodiments and examples are iilustrative and should not be

construed as limiting the scope of the invention.

Cancers

LY Most cancers fall within three broad histological classifications:
carcinomas, which are the predominant cancers and are cancers of epithelial cells or
cells covering the external or internal surfaces of organs, glands, or othar body
structures (for e.g., siin, uterus, lung, braast, prostate, stomach, bowel}, and which
tend to metastasize; carcomas, which are derived from connective of supportive tissue
{for .q., bone, cartilage, tendons, ligaments, fat, muscle), and hemaltologic tumors,
which are derived from bone marrow and lymphatic tissue. Carcinomas may be
adenocarcinomas (which generally develop in organs or glands capable of secretion,
such a5 breast, lung, colon, prostate or biadder) or may be squamous cell carcinomas
{which originate In the squamous epithelium and generally develop in most areas of the
body). Sarcomas may be ostecsarcomas or ostecgenic sarcomas (bone),
chondrosarcomas (cartilage), ielomyosarcomas (smooth muscle), rhabdomyosarcomas
(skeletal muscle), mesothelial sarcomas or mesotheliomas (membranous fining of body
cavities), fibrosarcomas (fibrous tissue), angiosarcomas or hemangioendotheliomas
(blocd vessels), liposarcomas {adipose tissue}, gliomas or astrocytomas (neurogenic
connective tissue found in the brain), myxosarcomas (primitive embryonic connective
fisgue), or mesenchymous or mixed mesodermal tumors (mixed connective tissue
types). Hematologic tumors may be myelomas, which criginate in the plasma cells of
bone marrow; leukemias which may be "liquid cancers” and are cancers of the bone
marrow and may be myelogenous or granulocytic leukemia (myeloid and granulocytic
white biced cells), lymphatic, lymphoceytic, or lymphoblastic leukemias (lymphoid and
lymphocytic blood cells) or polycythemia vera or erythremia (various blood ceil
products, but with red cells predominating); or lymphomas, which may be solid fumors
and which develop in the glands or nodes of the lymphatic system, and which may be

Hodgkin or Non-Hodgkin lymphomas. In addition, mixed type cancers, such as
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adenosguarmous carcinomas, mixed mesodermal tumors, carcinosarcomas, of

teratocarcinomas also exist,

601267 Cancers named based on primary site may be correlated with histological
classifications. For example, lung cancers are generally small cell lung cancers or non-
small cell lung cancers, which may be squamous cell carcinoma, adenocarcinoma, or
large cell carcinoma; skin cancers are generaily basal cell cancers, squamous cell
cancers, or melanomas. Lymphomas rnay arise in the lymph nodes associated with the
head, neck and chast, as well as in the abdominal yrnph nodes or in the axillary or
inguinal lymph nodes. identification and classification of types and stages of cancers
may be performed by using for example information provided by the Surveillance,
Epidemiclogy, and End Results (SEER) Program of the Mational Cancer institute,
which is an authoritative source of information on cancer incidence and survival in the
United States and is recognized around the world. The SEER Program currantly
collects and publishes cancer incidence and survival data from 14 population-based
cancer registries and three supplemental registries covering approximately 26 percent
of the US population. The program routinely coliects data on patient demoegraphics,
primary tumor site, morphology, stage at diagnosis, first course of treatment, and
foltow-up for vital status, and is the only comprehensive source of population-based
mformation in the United States that includes stage of cancer at the time of diagnosis
and survival rates within each stage. Information on more than 3 million in sity and
invasive cancer cases is included in the SEER database, and approximately 170,000
new cases are added each year within the SEER coverage areas. The incidence and
survival data of the SEER Program may be used fo access standard survival for a
particiar cancer site and stage. For example, to ensure an optirnal comparison group,
specific oriteria may be selected from the daiabase, including date of diagnosis and
exact siage (for exampie, in the case of the lung cancer example herein, the years
were selected to match the time-frame of the retrospective review, and stage 38 and 4

lung cancer were selected; and in the case of the colon cancer exampie herein, the
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vaars were also selected to match the time-frame of the retrospective review, and the

stage 4 colon cancer was selectad).

D01271 Cancers may aiso be named based on the organ in which they originate
i.e., the "primary site,” for example, cancer of the breast, brain, fung, liver, skin,
prostate, testicle, bladder, colon and recium, cervix, uterus, efc. This naming persists
even if the cancer metastasizes to another part of the body that is different {from the
orimary site. With the present invention, treatment is directed to the site of the cancer,
not type of cancer, so that a cancer of any type that is situated in the lung, for example,

woutd be treated on the basis of this localization in the lung.

no1.28] Alcancer” or "neopiasm’ is any unwanted growth of cells serving no
chysiclogical function. In general, a cancer cell has been released from s nommal cell
division control, L.e., a cell whose growth is not regulated by the ordinary biochamical
and physical iInfluences in the cellular environment. Thus, “cancer” is a general term
for diseases characterized by abnormal uncontrolied cell growth. In most cases, a
cancer ceil proiiferates to form clonal cefis that are malignant. The lump or cell mass,
‘neoplasm” or “tumor,” 18 generally capable of invading and destroying surrounding
normal tissues. By "malignancy”, as used herein, is meant as an abnormal growth of
any cell type or tissue that has a deleterious effect in tha organism having the abnormal
growih. The term "malignancy” or “cancer” includes cell growths that are technicaily
benign but which carry the risk of becoming malignant. Cancer cells may spread from
their original site to other paris of the body through the lymphatic system or blood
stream in a process known as “metasiasis.” Many cancers are refractory to freatment
and prove fatal. Examples of cancers or neoplasms include, without limitation,
transformed and immortalized cells, tumors, carcinomas, in various organs and tissues

as described haerein of known o those of skill in the art.

anize A "cell” is the basic structural and functionat unit of a living organism. in

thigher organisms, e.g., animals, celis having similar structure and funclion generally
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aggregate into “tissues” that perform particular functions. Thus, a tissue includes a
collection of similar cells and surrounding intercellular subsiances, e.g., epithelial
tissue, connective tissue, muscle, nerve. An “organ” is a fully differentiated structural
and functional unit in a higher organism that may be composed of different types of
tissues and is specialized for some particular function, e.g., kidney, heart, brain, liver,
efc. Accordingly, by "specific organ, tissue, or cell” is meant herein to include any

particular organ, and to include the cells and tissues found in that organ.

F00930] "Pathogenic” agents are agents, such as microbes, such as bacteria or
viruses, which are known to cause infection in & host in nature, and in this sense,
"pathogenic” is used in the context of the present invention o mean "naturally
pathogenic”. Although a wide variety of microbes may be capable of causing infection
under artiticial conditions, such as artificial innoculations of a microbe into a tissue, the
range of microbes that naturally cause infection is necessarily limited, and well

established by medical practice.

00751} An “infection” is the state or condition in which the body or a part of it is
invaded by a palhogenic agent (e.g., a microbe, such as a bacterium) which, under
favorable conditions, multiplies and produces effects that are injurious (Taber's
Cyclopedic Medical Dictionary, 14th id., C.L. Thomas, Ed., F.A. Davis Company, PA,
USA). Aninfection may not always be apparent clinically and may resuit in only
localized cellular Injury. Infections may remain subclinical, and temporary if the body's
defensive mechanisims are effeciive. Infections may spread locally to become clinically
apparent as an acule, a subacute, or a chronic clinical infection or disease state. A
tocal infection may also become systemic when the pathogenic agent gains access to
the lymphatic or vascular system (On-Line Medical Dictionary,

htip//cancerweb. ncl.ac.ukfomd/). Infection is usually accompanied by inflammation,

but inflammation may ocour without infaction.
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[004321 “inflamrmation” is the characterisiic tissue reaction to injury {marked by
swelling, redness, haat, and pain), and includes the successive changes that occur in
fiving tissue when it is injured. Infection and inflammation are different conaitions,
although one may arise from the other (Taber's Cyclopedic Medical Dictionary, supraj.
Accordingly, inflammation may occur without infection and infection may occur without
inflarmation (although inflamrmation typically results from infection by pathogenic
bacteria or viruses). inflammation is characterized by the following symptoms: redness
(rubor), heat (calor), swelling (tumor), pain (dolor). Localized visible inflammation on the
skin may be apparent from a combination of these symptoms, particularly redness at a

site of administration.

06133] Various subjects may be treated in accordance with alternative aspects of
the invention. As usad herein, a “subject” is an animal, for .9, a mammal, to whom the
specific pathogenic bacteria, bacterial antigens, viruses, viral antigens or compositions
thereof of the invention may be administered. Accordingly, a subject may be a patient,
e.g., a human, suffering from a cancer, of suspected of having a cancer, or at risk for
developing a cancer. A subject may also be an experimental animal, e.g., an animali
model of a cancer, as is described in Example 5. In some embodiments, the terms
“subject” and “patient” may be used interchangeably, and may include a human, a non-
hurnan mammal, a non-human orimate, a ral, mouse, dog, efc. A heaithy subject may
be a human who is not suffering from a cancer or suspected of having a cancer, or who
is not suffering from a chronic disorder or condition. A “healthy subject” may also be a
subject who is not immunocompromised. By immunccompromised is meant any
condition in which the immune system functions in an abnormal of incomplete manner.
irmunocompromisation may be due to disease, ceriain medications, or conditions
presant at birth. Immunocompromised subjects may be found more freguently among

infants, the elderly, and individuals undergoing extensive drug or radiation therapy.

1001341 At fimmune response” includes, but is not limited 1o, one or more of the

following responses in a mammal: induction or activation of antibodies, neutrophils,
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monocytes, macrophages (including both M1-like mécrophages and M2-iike
macrophages as described herein), B cells, T cells (including heiper T cells, natural
kitler cells, cyictoxic T celis, ¢ T celis), such as induction or activation by the
anfigen(s) in a2 composition or vaccing, following administration of the composition or
vaceine. An immune response fo a composition or vaccine thus generéily includes the
development in the host animal of a celiular and/or antibody-mediated response fo the
compesition or vaccine of inferest. In some embodimeants, the immune rasponse is
such that i will also result in stowing or stopping the progression of a cancer in the
animal. An immune response includes both cellular immune responses and humoral

immune responses as understeod by those persens skilled in the art.

Bacieria and Bacterial Colonizations and infections

[00135] Most animals are colonized to some degree by other organisms, such as
bacteria, which generally axist in symbiotic or commensal relationships with the host
animal, Thus, many species of normally harmless bacieria are found in healthy
animals, and are usually localized to the surface of specific organs and fissues. Often,
thase'bgcteﬁa ald in the normal func‘iioﬂing of the body. For exampie, in hurnans,
symbiofic Escheric:hié cofi bacteria méy be found in the intestine, where they promote

immunity and reduce the risk of infection with more viruient pathogens.

joo138] - Bacleria that are generalky harmiess, such as Escherichia colfl, can cause
infection in healthy subjects, with results ranging from mild fo severe infection fo death.
Whather or not a bacierium is pathogenic {i.e., causes ‘tnféction) depands to some
extent on factors such as the route of enfry and access o specific host calls, fissues, or
organs,; the intrinsic virulence of the bacterium; the amount of the bacteria present &
the site of ootential infection; or the health of the host animal. " Thus, bacteria that ars
normally harmiess can become patﬁoganic given favorable conditions for infection, and
even the most virulent bacterium reguires specific sircumsiances o causs infaction.
Accordingly, microbial species that are members of the normail flora can be pathogens

whan they move beyond their normal ecological role in the endogenous flora. For
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example, endogenous species can cause infection outside of their ecological niche in
regions of anatomical proximity, for example by conliguous spread. When this ocours,

these normally harmless endogenous bacteria are considered pathogenic.

[00137] Specific bacterial species and viruses are known io cause infections in
specific cells, fissues, or organs in otherwise healthy subjects. Examples of bacteria
and viruses that commonly cause infections in specific organs and tissues of the body
are listed below; it will be understood that these examples are not intended 1o be
fimiting and that a skilled person wouid be able to readily recognize and identify
infectious or pathogenic bacteria that cause infections, or commonly cause infections,
in various organs and fissues in healthy adults (and recognize the relative frequency of
infection with sach bacterial species) based on the knowlaedge in the Tield as
raprasented, for example, by the following publications: Manual of Clinical Microbiniogy
8th Edition, Patrick Murray, Ed., 2003, ABM Press American Soclety for Microbiology,
Washington DC, USA; Mandell, Douglas, and Bennett's Principles and Practice of
infectious Diseases bth Edition, G, 1., Mandell, J. £, Bennet, K. Dolin, Eds., 2000,
Churchill Livingstone, Philadelphia, PA, USA, all of which are incorporated by reference

nerein.

01281 Infections of the skin are commonly caused by the following bacterial
spacies: Staphylococcus aureus, Beta hemolylic streptococci group A, B, C or (5,
Corvnebacteriun diptheriag, Corynebacterium uicerans, or FPssudomonas asruginoss,
or viral pathogens: rubeola, rubella, varicella-roster, echoviruses, coxsackisviruses,

adencvirys, vaccinia, harpes simplex, or parvo B19.

00139 infections of the solt tissue (e.g., fat and muscle) are commeoenly caused
by the following bacterial species: Streploccccus pyogenes, Staphylococcus aureus,
Clostridium perfringens, or other Clostridium spp.; or viral pathogens: influenza, or

coxaackieviruses.
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001401 infections of the breast are commonly caused by the following bacterial

species: Staphylococcus aursus, or Streptoooccus pyogenes.

Fo0141] infactions of the lymph nodes of the head and neck are commonly caused
by the following bacterial species: Staphvlococous aureus, or Streplococcus pyogenes;
or viral pathogens: Epstein-Barr, cytomegalovirus, adenovirus, measles, rubella,

herpas simplex, coxsackieviruses, or varicella-zoster.

ao142] infections of the lymph nodes of the arm/axiliae are commonly caused by
the following bacterial species: Staphylococcus aursus, or Streplococcus pyogenes, or
viral pathogens: measles, rubelia, Epsiein-Bary, cyiomegalovirus, adenovirus, or

varicella-zoster.

[DG1437 infections of the lymph nodes of the mediastinum are commuonly caused
by the following bacterial species: viridans strepioococcl, Pepiococcus spo.,
Peptostrepiococcus spp., Bacteroides spp., Fusobacterium spp., or Mycobacterium
tubarcufosis, or viral pathogens: measles, rubelia, Epstein-Barr, cyliomegalovirus,

varicella-zoster, or adenovirus.,

1601447 infections of the pulmonary hilar lymph nodes are commonly caused by
the following bacterial species: Sireplococcus pneumoniae, Moraxella catarialis,
Mycoplasma prneumoriiae, Klebsiella pneumonias, Haemophilus influenza,
Chiamydophila pneumoniae, Bordetella periussis or Mycobacterium {uberculosis; or
viral pathogens: influenza, adencvirus, rhinovirus, coronavirus, parainfluenza,

respiratory syncytial virus, human melapneumovirus, or coxsackievirus.

i00745] infections of the intra-abdominal lymph nodes are commonty caused by
the following bacterial species: Yersinig enferocolitica, Yersinia pseudotuberculosis,

Salmonella spp., Streplococcus pyogenes, Escherichia cofi, Staphylococcus aureus, or
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Mycobacterium tuberculosis; or viral pathogens: measles, rubella, Epstein-Barr,

cytomegalovirus, varicella-zoster, adenovirus, influenza, or coxsackieviruses.

601467 Infections of the lymph nodes of the leg/inguinal region are commanly
caused by the following bacterial species: Staphvlococcus aureus, or Streplococcus
pyogenes, or viral pathogens: measles, rubella, Epstein-Barr, cytomegalovirus, or

herpes simplax.

001477} infections of the blood (ie., seplicemia) are commonly caused by the
foilowing bacterial species: Staphylococcus aursus, Streptococcus pyogenes,
coagulase-negative staphylocecc, Enlerococous spp., Escherichia coli, ebsiella spp.,
Entercbacter spp., Proteus spp., Pseudomonas aeruginesa, Baclercides fragilis,
Strepfococeus preumoniae, or group B streptococci; or virat pathogens: rubeola,
rubella, varicelia-zoster, echoviruses, coxsackieviruses, adenovirus, Epstein-Barr,

harpes simplex, of cytomegalovirus.

G0148] infections of the bone are commonly caused by the following bacterial
species: Sfaphylococcus aureus, coagulase-negative staphylococel, Streplococcus
pyogenes, Slreplococcus pneumoniae, Streplococcus agalactiae, other sireptococc
spp., Escherichia coli, Pseudomonas spo., Enferobacter spp., Proteus spp., or Serratia

spp., or viral pathogens: parvovirus B19, rubella, or hepatitis B.

1601491 infections of the meninges are commonly caused by the following
bacterial species: Haemophilus influenzae, Neisseria meningiticis, Streptococous
pneumoniae, Streplococcus agalactiae, or Listeria monccytogenes; or viral pathogens:

echoviruses, coxsackieviruses, other enleroviruses, or mumos.

B01507 infections of the brain are commonly caused by the following bacterial
species: Streplococcus spp. (including S. anginosus, S. constellatus, S. infermedius),

Sfaphylococcus aureus, Bacteroides spp., Prevotella spp., Proteus spo., Fscherichia
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coli, Klebsiella spp., Pseudomonas spp., Entercbacter spp., or Borrefia burgdorferi; or
viral pathogens: coxsackieviruses, echoviruses, poliovirus, other enteroviruses,

mumps, herpes simplex, varicella-zoster, flaviviruses, or bunyaviruses.

00151 infections of the spinal cord are commonly caused by the following
bacterial species: Haemophilus influenzae, Neisseria meningilidis, Sfrepiococcus
phneumoniae, Sfrepfococcus agalactiae, Listeria monocylogenes, or Borrelia
burgdorferi; or viral pathogens. coxsackieviruses, echoviruses, poliovirus, other

enteroviruses, mumps, herpes simplex, varicella-zoster, flaviviruses, or bunyaviruses.

0154 Infections of the ayelorbit are commonly caused by the following bacterial
species. Staphylococcus aursus, Sireplococcus pyogenes, Sireplococcus
pneumoniae, Streptococcus milleri, Escherichia coll, Bacillus cereus, Chlamydia
trachomatis, Hacmophilus influenza, Pseudomonas spp., Klebsiella spp., or
Treponema pailidura; or viral pathogens: adenoviruses, herpes simplex, varicella-

zoster, or cylomegalovirus.,

o831 Infections of the salivary glands are commonly caused by the following
pacterial species: Sfaphylococecus aureus, viridans sireplococci (e.q., Streplococcus
salfvarius, Streptococcus sanguis, Streptococcus mutans), Peptostreplococcus spp., or
Bacteroides spp., or other oral anaercbes; or viral pathogens: mumps, influenza,

enferoviruses, or rabies.

o184y Infections of the mouth are commonly caused by the following bacterial
spacies: Fravolella melaninogenicus, anaerobic strepiococal, viridans streptocoodi,
Actinomyces spp., Peptostreptococcus spp., or Bacteroides spp., or other oral

anaerobes; or viral pathogens: herpes simplex, coxsackieviruses, or Epstein-Barr.

001657 infections of the tonsils are commonly caused by the following bacterial

species: Streplococcus pyogenes, or Group G or G B-hemolytic streptocorcl: or viral
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pathogens: rhinoviruses, influenza, coronavirus, adenovirus, parainfluenza, respiratory

syncytial virus, or herpes simplex.

1001886] Infections of the sinuses are commonly caused by the following bacterial
species: Sfrepfococcus pneumoniae, Haesmophilus influenza, Moraxelfa catarrhalis, a-
streptococci, anaerobic bacieria (e.g., Prevotella spp.}, or Staphyfococcus atireus; or

viral pathogens: rhinoviruses, influenza, adenovirus, or parainfluenza.

001ET Infections of the nasopharynx are commonly caused by the Tollowing
bacterial species: Strepfococcus pyogenas, of Group € or G B-hemolytic streptococad,
or viral pathogens: rhinoviruses, influenza, coronavirus, adenovirus, parainfluenza,

respiratory syneytial virus, or herpes simplex.
1001581 infections of the thyroid are commonly caused by the following bacterial
species: Staphviccoccus aureus, Streptococcus pyogenes, or Streplococcus

prieumoniae, or viral pathogens: mumps, or influenza.

1601

L5

21 Infections of the iaryny are commonly caused by the following bacterial
species: Mycoplasma pneumoniae, Chlamydophila pneumoniae, or Sirepiococcus
pyogenes,; or viral pathegens: rhinovirus, influenza, parainiluenza, adenovirus, corona

¥irus, or human metapneumovirus.

no160] Infections of the trachea are commonly caused by the following bacterial
species: Mycoplasma pneumoniae; or viral pathogens: parainfluenza, influenza,

respiratory syncytial virus, or adenovirus,

100161] infections of the bronchi are commonly caused by the following bacterial
species: Mycoplasma pneumoniae, Chlamydophila pneumonias, Bordefella pertussis,

Streplococcus pneumoniae, or Haemophilus influenzae; or viral pathogens: influenza,
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adenovirus, thinovirus, coronavirus, parainfluenza, respiratory syncyiial virus, human

metapneumovirus, or coxsackiavirus.

00162 Infections of the fung are commonly caused by the following bacterial
species: Streptococcus pneumoniae, Moraxella calarrhalis, Mycoplasma pneumoniae,
Klebsiella pneumoniae, or Haemophilus influenza; or viral pathogens: infiuenza,

adencvirus, respiratory synoytial virus, or parainfiuenza.

001633 Infections of the pleura are commonly caused by the following baclerial
species: Staphylococcus aureus, Strepfococcus pyogenas, Strepiococcus
pheumoniae, Hasmophilus influenzae, Bacleroides fragilis, Prevotelia spp.,
Fusobacterium nucleatum, peptostreptococcus spp., or Mycobacterium tuberculosis; or

¥

viral pathogens: influenza, adenovirus, respiratory syncytial virus, or parainfluenza.

oo164] Infections of the madiastinum are commonly caused by the following
bacierial species: viridans streptococsi, Pepiococcus spo., Pepiostreptococcus spp.,
Bacteroides spp., Fusobhacterium spp., or Mycobacterium tuberculosis; or viral

pathogens: measles, rubella, Epstein-Barr, or cytomegalovirus.

001681 infections of the heart are commonly caused by the following bacterial
species: Streptococcus spp. (including S. mitior, S. bovis, S. sanguis, S. mutans, S.
anginosusy, Enterococeus spp., Staphylococeus spp., Corynebacterium diptheriae,
Clostridium perfringens, Neisseria meningitidis, or Salmonella spp.; or viral pathogens:
enteroviruses, coxsackieviruses, echoviruses, poliovirus, adenovirus, mumps, rubeola,

or influenza.

0018861 infections of the esophagus are commonly caused by the following
bacterial species: Actinomyces spp., Mycobacteriurn avium, Mycobacterium
tubercufosis, or Sireptococcus spp.; or viral pathogens: cylomegalovirus, herpes

simplex, or varicella-zoster.

68



W 2082/012874 POTICA2EI 100083

01871 infections of the slomach are commonly caused by the following bacterial
spacies: Streptococcus pyogenes or Helicobacter pylor; or viral pathogens:
cyiomegalovirus, herpes simplex, Epstein-Barr, rotaviruses, noroviruses, or

adenoviruses,

o168] Infections of the small bowe!l are commonly caused by the following
pacterial spacies. £scherichia coli, Clostridium difficile, Bacteroides fragilis, Bacteroides
vidgatus, Bacteroides thetaictaomicron, Clostridium perfringens, Salmonella enteriditis,
Yersinia enterocolitica, or Shigella flaxneri, or viral pathogens: adenoviruses,

astroviruses, caliciviruses, noroviruses, rotaviruses, or cytomegalovirus,

0e1e9] Infections of the colon/rectum are commonly caused by the following
bacterial species: Escherichia coli, Clostridium difficiie, Bacteroides fragilis, Bacteroides
vulgalus, Bacleroides thetaiotaomicron, Closiridium perfringens, Salmonelia enteridifis,
Yersinia enterccolilica, or Shigella flaxneri, or viral pathogens: adenoviruses,

astroviruses, caliciviruses, noroviruses, rotaviruses, or cytomegalovirus.

001701 infections of the anus are commonly caused by the following bactarial
species: Sfreptococcus pyogenes, Baclercides spp., Fuscbacterium spp., anasrobic
sireplococel, Clostridium spp., Escherichia coli, Entercbacter spp., Pseudomonas

aeruginosa, or Treponema pallidum; or viral pathogens: herpes simplex.

0ot} infections of the perineurn are commonly caused by the following

bacterial species: Escherichia cofi, Klebsiella spp., Entarococcus spp., Bactercides

i

pi., Fusobacterium spp., Clostridium spp., Pseudomoenas aeruginosa, anaerobic
streptococat, Clostridium spp., or Enterobacter spp.; or viral pathogens: hempes

simpiax.
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ne72] infections of the liver are commonly caused by the following bacterial
species: Escherichia coli, Klebsielia spp., Strepiococcus {(anginosus group),
iznteroccceus, spp. other viridans streptoceoced, or Bacteroides spp.; or viral pathogens:
hapatitis A, Epstein-Bair, herpes simplex, mumps, rubella, rubeola, varicella-zoster,

coxsackiaviruses, or adenovirus.

o173 infections of the galibladder are commonly caused by the foliowing
bacterial species: Escherichia colj, Klebsiella spp., Enterobacter spp., enterococai,
Bacteroides spp., Fusobacterium spp., Clostridium sop., Safmonelia enteriditis,

Yersinia enterccolitica, or Shigella flaxney.

D074 Infections of the biliary fract are comimonly caused by the following
vactenal species: Escherichia coli, Klebsiefla spp., Enferchacter spp., enterococci,
Bacteroides spp., Fuscbacterium spp., Clostridium spp., Salmonelia enteridifis,
Yersinia enterocolifica, or Shigefla flexneri; or viral pathogens: hepatitis A, Epstein-Rarr,
herpes simplex, mumps, rubella, rubeola, varicella-zoster, cocsackieviruses, or

adenoviris.

1061751 infections of the pancreas are commonly caused by the following
nacterial species: Escherichia coli, Klebsiella spp., Enterococcus spp., Pseudomonas
spp., Staphyiecoccal spp., Mycoplasma spp., Salmonella fyphi, Lepiospirosis spp., or
Legionella spp.; or viral pathogens: mumps, coxsackievirus, hepatitis B,

cytornegalovirus, herpes simplex 2, or varicells-zoster.

]

DO1YES infections of the spleen ars commenly caused by the following bacteriaf

(i

pecies: Streplococcus spp., Staphylococcus spp., Salmonelia spp., Pseudomonas

pp., Escherichia cofi, or Enterococcus spp.; or viral pathogens: Epstein-Barr,

12

cytomegalovirus, adenovirus, measles, rubella, coxsackieviruses, or varicelia-zoster.
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{60177 Infections of the adrenat gland are commonly caused by the following
hacterial species: Streplococcus spp., Staphylococcus spp., Salmonella spo.,
Pzeudomonas spp., Escherichia cofi, or Enterccoccus spp.; of viral pathogens:

varicella-zosier.

noATe] infections of the kidney are commonly caused by the following bacterial
species: Escherichia coli, Proteus mirabilis, Proteus vulgatus, Providentia spp.,
Morganella spp., Enterococcus fascalls, of Pseudomonas asruginoesa; or viral

pathogens: BK virus, or mumps.

o178} tnfections of the ureter are commonly caused by ihe foliowing bacterial
species: Escherichia coli, Proteus mirabilis, Proteus vulgatus, Providentia spp.,

Morganesiia spp., or Enterococcus spp.

AR infections of the bladder are commonly caused by the following bacterial
species: oscherichia cof, Proteus mirabilis, Proteus vulgatus, Providentia spp.,
Morganella sop., Enferococcus faecalis, or Corynebacterium jekeuny, or viral

pathogens: adenovirus, or cytomegalovirus.

notat] infections of the peritoneum are commonly caused by the following

pacterial species: Staphylococous aureus, Strepiococcus pyogenes, Streptococous

pnewmoenia, Escherichia cofi, Klebsiella spp., Proteus spp., enterceocct, Baclernides
i~

fragitis, FPrevofella melaninogenica, Peptococcus spp., Peplostiepincocous sep.,

Fusobacterium spp., or Clostridium spp.

feiazl infactions of the relroperitoneal area are commonly caused by the

following bacterial sgecies: Escherichia coli, or Staphylococcus aureus.

{DD183} Infections of the prostate are commonly caused by the following bacterial

species: Escherichia coli, Klebsiella spp., Enterobacter spp., Profeus mirabilis,
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enterococci spp., Pseudomonas spp., Corynebacterium spp., or Neisseria

gonorrhoeae; or viral pathogens: herpes simplex.

001843 infections of the testicle are commonly caused by the following bacterial
species: Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa,
Staphylococcus spp., Streptococcus spp., of Salmonelia enteridilis, or viral pathogens:

mumps, coxsackievirus, or lymphocytic choriomeningitis virus.

o0ias] infections of the peris are commonly caused by the following bacterial
species: Staphviococcus aureus, Streplococcus pyogenes, Neisseria gonorrhosae, or

Treponema palfidurn;, or viral pathogens: herpas simplex.

001863 Infections of the ovary/adnexae are commonly caused by the following
bacterial species: Neissera gonorrhoeae, Chlamydia frachomnalis, Gardenerella
vaginalis, Prevotelia spp., Bacteroides spp., Peplococcus spp. Strepiococcus spp., of

Escherichia coll,

801871 infections of the uterus are commonly caused by the following bacteriai
spacies: Naisseria gonorrhosae, Chiamydia frachomalis, Gardenerella vaginalis,
Prevotelia spp., Bacteroldes spp., Peptococcus spp., Sireplococous spp., of

Eschearichia coll.

1661841 infections of the cervix are commonly caused by the following bacterial
species: Maisseria gonorrhoeas, Chlamydia frachomalis, or Treponema pallidum; or

viral pathogens: herpes simplex.

1001897 Infactions of the vagina are commuonly causad by the following bacterial
species. Gardenerella vaginalis, Prevotelia spp., Bactercides spp., peplococe 5pp.,
Escherichia coli, Neisseria gonorrhoeas, Chiamydia Trachomalis, or Treponema

palfidum; or viral pathogens: herpes simplex.
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001907 Infections of the vulva are commonly caused by the foliowing bacterial
species: Staphylococcus aursus, Streplococcus pyogenes, or Treponema pallidum, or

viral pathogens: herpes simplex.

Hactenal Strains/Viral Sublvpes

00191 it wilt be understood by a skilled person in the art that bacterial species
are classified operationally as collections of similar strains (which generally refers to
groups of presumed common ancestry with identifiable physiolegical but usually not
morphological distinctions, and which may be identified using serological techniques
against bacterial surface antigens). Thus, each bacterial species {(e.g., Streptococcus
pneumoeniae) has numerous sirains (or serotypes), which may differ in their ability to
cause infection or differ in their ability to cause infection ina particuiar organ/site. For
exampie, although there are at least 80 serotypes of Streplococcus pneumoniae,
serotypes 1, 3, 4, 7, 8, and 12 are most frequently responsible for pneumococcal

disease in humans.

LRy As a second example, cerlain strains of Escherichia coll, referrad to as
extrainiesiinal pathogenic £. coli (ExPEC), are more likely to cause urinary tract
infection or other extraintestinal infections sucn as neonatal meningitis, whereas other
strains, including enterotoxigenic £, coll (ETEC), enteropathogenic E. colf (EPEC),
enterchemorrhagic £, cofi (EHEC), Shiga toxin-producing E£. cofi (STEC),
enteroaggregative £, goll (EAEC), enteroinvasive £ coll (EIEC) and diffuse adhering £.
coli (DAEC) are more likely (o cause gastrointestinal infection/diarrhea. Even among
the sub-category of ExPEC strains, specific virulence factars (e.g., production of type-1
fimbriae) enable certain strains 10 be more capable of causing infection of the bladder,
while other virulence faciors (s.g., production of P fimbriae) enable other sirains to be
more capable of causing infection in the kidneys. In accordance with the present
invention, an ExPEC strain{s) that is more likely to cause infection in the bladder may

be chosen for a forrmulation o target bladder cancer, whereas an ExPEC strain(s) that
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is more likely to cause infection in the kidney may be chosen for a formulation o target
kidney cancer. Likewise, ane or more of an ETEC, EPEC, EHEC, 8TEC, EAEC, EIREC
or DAEC strains of £ cofi (i e., strains that cause colon infection), may be chosen for a

formudation 1o treat colon cancer.

noisa] Similarly, there may be numerous sublypes of specilic viruses. For
example, there are three types of influenza viruses, influenza A, influenza B and
influenza C, which differ in epidemiology, host range and clinical characteristics. For
example, influenza A is more likely to be associated with viral lung infection, whereas
influenza B is more likely to be associated with myuositis (7.e., muscle infection).
Furthermore, each of these three types of infiuenza virus have numerous subtypes,
which also may differ in epidemioclogy, host range and clinical charactenstics. in
accordance with the present invention, one may choose an influenza A subtype most
commonly associated with fung infection to target lung cancer, whereas one may
choose an influenza B strain most commonly associated with myosilis 1o treat cancer of

the musclefsoll tissues.

(001041 it is understood that & clinical microbiologist skilled in the art would
therafore be able fo select, based on the present disclosure and the body of art relating
to bacterial sirains for each species of bacteria (and viral subtypes for each type of
virus), the strains of a particular bacterial species (or sublype of a particular virus) io

target a speciiic organ or lissue.

Bacteris! Compositions, Dosages, and Adminisiration

001853 The compositicns of the invention include antigens of pathogeanic
microbial (baclerial or viral) species that are pathogenic in a specific tissus or organ.
The compositions may include whole bacterial species, or may include exiracts or
presarations of the pathogenic bacterial species of the invention, such as cell wall or

cell membrane exiracts, or whole cells, or exctoxins, or whole cells and exotoxins. The
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compositions may aiso include one or more isolated antigens from one or more of the
pathogenic bacterial species of the invention; in some embodiments, such
compositions may be useful in situations where it may be necessary to precisely
administer a specific dose of a particular antigen, or may be useful if administering a
whole bacterial species or components thereof (e.g., toxins) may be harmiul.
Pathogenic bacterial spacies may be available commercially {from, for example, ATCC
(Manassas, VA, USA), or may be dlinical isolales from subjects having a bacterial

infaction of a tissue or organ (e.g., pnaumonia).

TO0196] The microbial compositions of the invention can be provided alone or in
combination with other compounds (for exampie, nucleic acid molecules, small
molecules, peptides, or peptide analogues), in the presence of a liposome, an adjuvant,
or any vharmaceutically acceptable carrier, in a form suitable for adminisiration o
marmmals, for example, humans. As used herein “pharmaceutically acceptable carrier”
or “excipient” includes any and all solvents, dispersion media, coatings, antibacterial
and antifungal agents, isotonic and absorption delaying agenis, and the like that are
chysiclogically compatible. The carrier can be sultable for any appropriate form of
adrainistration, including subcutansous, intradermal, infravenous, parenteral,
intraperitoneal, intramuscular, sublingual, inhalational, intratumoral or oral
administration. Pharmacesutically acceptable carriers include sterile agueous solulions
or dispersions and sterile powders for the externporanecus preparation of sterile
injectable solutions or dispersion. The use of such media and agents for
prarmaceutically active substances is well known in the art. Except insofar as any
conventional media or agent is incompatible with the active compound (i.e., the specific
bacteria, bacterial antigens, or compositions thereof of the invention), use thereof in the
pharmaceutical compositions of the inveniion is contemplaied. Supplementary active

compounds can also be incorporated into the composiions.

(061871 If desired, ireatment with bacterial anligens according to the invention

rmay be cormbined with more traditional and existing therapies for cancer, such as
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chemgctherapy, radiation therapy, surgery, etc., or with any other therapy intended o
stimutate the immune system, reduce inflammation or otherwise benefit the subject,
such as nufrients, vitamins and supplements. For example, vitamin A, vitamin D,
vitamin E, vitamin C, vilamin B complex, selenium, zinc, co-enzyme Q10, beta
carotene, fish oil, curcumin, green tea, bromelain, resveratrol, ground flaxseed, garlic,
lycopene, milk thistle, melatonin, other anfioxidants, cimetidine, indomethacin, or COX-
TM ¢ T {

2 Inhibitors (e.g., Celebrex'™ [celecoxib] or Vioxe( ™ [rofecoxin]) may be also be

administered (o the subisct,

eotsd] Conventional pharmaceutical practice may be employed {o provide
suitable formulations or compositions o administer the compounds o subjects
suffering from a cancer. Any appropriate route of administration may be employved, for
example, parenieral, intravenous, intradermal, subcutaneous, intramuscular,
intracranial, intraorbital, ophthalmic, intraventricular, intracapsular, intraspinal,
intrathecal, intracisternal, intraperitoneal, intranasal, inhalational, asrosol, topical,
intratumoral, sublingual or oral administration. Therapeutic formutations may be in the
form of liguid solutions or suspensions; for oral administration, formulations may be in
the form of tableis or capsules; for infranasal formulations, in the form of powders,
nasal drops, or aerosols; and for sublingual formulations, in the form of drops, asrosols

or tablets.

T 9%] Methods well known in the art for making formulations are found in, for
example, "Reminglon’s Pharmaceutical Sciences” (20th edition), ed. A, Gennare, 2000,
Mack Publishing Company, Easton, PA. Formulations for parenteral adminisiration
may, for example, contain excipients, sterile water, or saline, polyalkylene glycols such
as polyethylene giyeol, oils of vegetable origin, or hydrogenated napihalenes.
Biocompatible, bicdegradabie lactide polymer, lactide/glyeclide copolymer, or
polyoxyathylena-polvoxypropyiene copolymers may be used fo conirol the release of
ihe compounds. Other potentially useful parenteral delivery systems for include

ethylene-vinyl acetate copolymer particles, osmotic pumps, implantable infusion
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systems, and liposomes. Formulations for inhalation may contain excipients, for
sxample, lactose, or may be agueous solutions containing, for example,
polvoxyethylene-B-lauryl ether, glycocholate and deoxycholate, or rnay be oily solutions
for administration in the form of nasal drops, or as a gel. For therapeutic or
prophylactic compositions, the pathogenic baclerial species are administered to an
individual in an amount effective to stop or slow progression or metastasis of the
cancer, of to increase survival of the subject {relative to, for example, prognoses

derived from the SEER datebase) depending on the disorder.

1902801 An “effective amount” of a pathogenic microblal species or antigen thereof
according to the invention inciudes a therapeutically effective amount or a
prophylactically effective amount. A “therapeutically eflective amount” refers to an
amount effective, at dosages and for periods of ime necessary, o achieve the desirad
therapeutic result, such as reduction or elimination of the cancer sells or tumors,
prevention of carcinogenic processes, slowing the growth of the fumour, or an increass
in survival time bevond that which is expected using for example the SEER database.
A therapeutically effective amount of a pathogenic microbial (bacterial or viral) species
or anfigen(s) thereof may vary according o faclors such as the disease state, age, sex,
and weight of the individual, and the ability of the compound fo elicit a desired response
in the individual. Dosage regimens may be adjusted to provide the optimum therapautic
response. A therapeutically effective amount may alsc be one in which any toxic or
detrimental effects of the pathogenic bacterial species or virus or antigen thereof are
outweaighed by the therapeutically beneficial effects, A “prophylactically efective
amount” refers fo an amount effective, at dosages and for periods of time necessary, to
achieve the desired prophyiactic result, such as prevention of cancer, prevention of
metasiasis, slowing the growth of the tumour, reduction or elimination of the cancer
cells, issues, organs, or wmors, or an increase in survival time beyond that which is
expected using for example the SEER database. Typically, a prophylactic dose is
used in subjects prior to or al an earlier stage of cancer, so that a prophylactically

affective amount may be less than a therapeutically effective amount.
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FO0201] For administration by subcutaneous or intradermal injection, an
exemplary range for therapsutically or prophylactically effective amounts of one or
more pathogenic bacterial species may be about 1 million to 100,000 million organisms
par mi, or may be 100 million to 7000 million organisms per mi, or may be 500 million to
8000 million organisms per mi, or may be 1000 mittion to 5000 miilion organisms per
mi, or may be 2000 million to 4000 million organisms per ml, or any integer within these
rangss. The lotal concentration of bacteria per ml may range from 1 miilion to 100,000
raiflion organisms per mi, or may be 50 million to 7000 million organisms per mi, or may
be 100 million to 8600 million organisms per mi, or may be 500 million to 5000 million
organisms per mi, or may be 1000 million to 4000 million organisms per mi, or any
integer within these ranges. The range for therapeutically or prophylactically effeciive
arnounts of antigens of a pathogenic bacterial species may be any integer from G.1 n-
0.1 M, 8.1 nM-0.05M, 0.05 nM-15uM or 0.07 nM-T10uM.

o020 it is {o be noted that dosage concenirations and ranges ray vary with the
severity of the condilion to be alleviated, or may vary with the subject’s immune
response. In general, the goal is to achieve an adeguale immune response. For
administration by subcutaneous or infradermal infection, the extent of an immune
response may be determined, for example, by size of delayed local immune skin
reaction at the site of injection (e.g., from 0.25 inch io 4 inch diameter). The dose
reguired to achieve an appropriate immune response may vary depending on the
individual {and thelr immune system) and the response desired. Standardized dosages
may also be used, In the context of subcutanecus or infradermal administration, if the
goal 1s 1o achieve a 2 inch local skin reaction, the iotal bacierial composition dose may,
for example, range from 2 million bactena {e.g., 0.001 m! of a vaccine with a
concentration of 2,000 million organisms per mi) {o more than 20,000 million bacieria
{e.g., 1 miof @ vaccine with a concentration of 20,000 million organisms per ml). The
concentrations of individual bacterial species or antigens thereof within a composition

may also be considered. For example, if the concentration of one particutar pathogenic
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bacterial species, cell size of that species or antigenic load thereof is much higher
relative to the other pathogenic bacterial species in the vaccine, then the local immune
skin reaction of an individual may be likely due fo ifs response fo this specific bacterial
species. In some embodiments, the immune system of an individual may respond
more strongly to one bacleriat species within a composition than another, depending for
example on past history of exposure 1o infection by a particular spacies, so the dosage
or composition may be adiusted accordingly for that individual. However, in some
embodiments detailed herein, an immune response will not be monitored by way of a
skin reaction. For example, in some mouse models utilized herain, the effective
treatment of such animals with antigenic compositions may not result in corresponding
skin reactions. A person skilled in the art will understand that there are alternate ways
in which an immune response can be monitored beside relying on the presence or

absence of a skin reaction.

1602027 For any particular subject, the timing and dose of treatiments may be
adjusted cver fime (a.g., liming may be dally, every other day, weekly, monthly)
according to the individual need and the professional judgement of the person
administering or supervising the administration of the compositions. For example, in
the context of subcutaneous or intradermal administration, the compositions may be
administered every second day. An inilial dose of approximately 0.05 mi may be
administered subculaneously, followed by increases from 0.01-0.02 ml evary second
day until an adequate skin reaction is achieved at the injection site (for example, a 1
inch to 2 inch diameter delayed reaction of visible redness at the injection site). Once
this adequate immune reaction is achisved, this dosing is continued as a maintenance
dose. The maintenance dose may be adjusted from time to time to achiave the desired
visible skin reaction {inflammation} at the injection site. Dosing may be for a dosage
duration, for example of at least 1 week, 2 weeks, 2 months, 8 months, 1,2, 3,4, or5

years or longer.
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100204] Oral dosages may for example range from 10 mitlion to 1,000,000 million
organisms per dose, comprising antigenic determinanis of one or more species. Oral

dosages may be given, for example, from 4 times per day, daily or weekly. Dosing may
ne for a dosage duration, for example of at least 1 week, Z weeks, 2 months, 6 monihs,

1,2, 3,4, or 5 years or longer.

602057 in some embodimeants, the invention may include antigenic composiiions
administered sublinguaily or by inhalation, or administered o one or more epithelial
tissues (Le., skin by intradermal or subcutaneous injection; lung epithelium by
inhalation; gastrointestinal mucosa by oral ingestion; mouth mucosa by aublingual
administration) simultaneously or sequentially. Accordingly, in some embodiments the
anfigenic composiiions of the invention are administered so as to provoke an immune
response in an epithelial tissue. In some embodiments, one or more epithelial routss of
administration may be combined with one or more additional routes of administration,

such as intraturmoeral, intramuscular or intravenous administration,

[ea20e] In various aspects of the invention, the antigenic compositions that are
administered o a patient may be characterized as having an antigenic signature, je, a
combination of antigens or epilopes that are sufficiently specific that the antigenic
composition is capable of aliciling an immune response that is specificio a ;ﬁéﬁ,icuiar
pathogen, such as an adaptive immune responsa. A surprising and unexpected aspect
of the invention is that the non-adaptive or non-specific activation of the immune
response that is mediated by these specific antigenic compositions is effective 1o treat

cancers situated in the tissues in which the particular pathogen is pathogenic.

fan2n7 Routes of administration and dosage ranges set forth horein are
exemplary only and do not limit the route of administration and dosage ranges that may
be selected by medical practitioners. The amount of active compound {e.g.,
pathogenic bacterial species or viruses or antigens thereof) in the composition may

vary according to factors such as the disease state, age, sex, and weight of the
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individuai. Dosage regimens may be adjusted to provide the optimum therapeutic
response. For example, a single bolus may be administered, several divided doses
may be administered over time or the dose may be proportionally reduced or increased
as indicated by the exigencies of the therapeutic situaﬁon.lit may be advantageous 1o
formulate parenteral compositions in dosage unit form for ease of administration and

uniformity of dosage.

jooz08; In the case of antigenic formulations (analogous 1o a vaceineg), an
immunogenically effective amount of a compound of the invention can be orovided,
afone or in combination with other compounds, with an immunological adjuvant. The
compound may also be linked wiln a carnier molecule, such as bovine serum albumin
or keyhole mpet hemogyanin 1o enhance immunoganicily. An antigenic composition
("vaccing™) is a composition that includes matenals that elicit a desired immune
response. An antigenic composition may select, aciivale or expand, without limitation:
memory B, T celis, neutrophils, monocytes or macrophages of the immune system to,
for example, reduce or eliminate the growth or proliferation of cancerous cells or tissue.
in some embodiments, the specific pathogenic microbe, virus, viral antigens, bacteria,
baclerial antigens, or compositions thereof of the invention are capabie of eliciling the
desired immune response in the absence of any other agent, and may therefore be
considered to be an antigenic composifion. In some embodiments, an antigenic
composition includes a sultable carrier, such as an adjuvani, which is an agent that
acts in a non-specific manner to increase the immune response o a specific antigen, or
to a group of antigens, enabling the reduction of the quantity of antigen in any given
vaceine dose, or the reduction of the frequency of dosage reguired 1o generate the
desired immune response. A bacterial antigenic composition may include live or dead
hacteria capable of inducing an immune response against antigenic determinanis
normally associated with the bacteria. In seme embodiments, an antigenic composition
may include live bacteria that are of less virulent strains {attenuated), and therefore

cause a less severs infection. In some embodiments the antigenic composition may
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include live, attenuated or dead viruses capable of inducing an immune résponse

against antigenic determinants normally associated with the virus.

FGe2io%] An antigenic composition comprising kilied bacteria for administration by
injection may be made as follows. The bacteria may be grown in suitable media, and
washed with physiological salt solution. The bactaria may then be centrifuged,
resuspended in saline solution, and killed with heat. The suspansions may be
standardized by direct microscopic count, mied in reqguired amounts, and slored in
appropriaie containers, which may be tested for safety, shelf Iife, and sterility in an
approved manner. In additicn io the pathogenic bacierial species and/or antigens
thereot, a killed bacterial vaccine suitable for adminisiration to humans may include
0.4% phenol preservative and/or 0.9% sodium chloride. The bactsrial vaccine may
also include trace amounts of brain heart infusion (beel), peplones, yeast extract, agar,

sheep biood, dexirose, sodium phosphate and/or other media components.

fstey

DO2103 in some embodiments, the bacterial vaccine may be used in tablet or
capsule form or drops for oral ingestion, as an aerosol for inhalation, or as drops,

aerosol or tablet form for sublingual administration.

ozt In antigenic compositions comprising bacteria, the concentrations of
specific bacterial species in compositions for subcutaneous or intradermal injection
may be about 1 million to 100,000 million organisms per mi, or may be 100 miliion to
7000 million organisms per mi, or may be 500 million to 8000 million organisms per mi,
ar may be 1000 million o 5000 million organisms per mi, or may ba 2000 million to
4000 million organisms per mi, or any integer within theses ranges. The total
concentration of bacleria per mi may range from 1 million to 100,000 million organisms
per mi, or may bea 50 million to 7000 million organisms per mi, or may be 100 million t©
6000 million organisms per mi, or may be 500 million to 5000 million organisms per mil,
or may be 1000 million to 4000 million organisms per mi, or any integer within these

ranges.
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302123 In some embodiments, a selected killed bacterial vaccine for cancer of
the lung tissue would include the common bacterial lung pathogens, and may for

example be:

hacieria per mi

Sireptococeus pneumonias 600 million
Haemophilus influenzae A00 million
Moraxelia catarrhalis 400 million
Mycoplasma pneumoniae 300 million
Klebsiella pneumoriiae 360 million

total: 2,000 mitlion

or alternatively:

hacteria per m!

Streplococeus pneumonias 500 million
Haemophilus influenzae 300 mitlion
Moraxella catarrhalis 300 mitlion
Mycopfasma pneumoniae 400 million
Klebsiella pneumoniae 400 million

total: 2,000 million

in some selectad embodiments, a selected killed bacterial vacoine for cancer of the
ung fissue would include only more common bacterial lung pathogens, and may for
axampls be:

bacieria per mi

Streplococcus pneumoniag 800 million

Haemophilus influenzae 600 million
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Moraxeifa catarhalis £00 million
total 2,000 million

or alternatively:

bacteria per mi

Streplococcus pnsumoniae 800 million
Mycoplasma pneumoniae 600 million
Klebsiella pneumoniae 500 million

total: 2,000 million

00213 In further selected embodiments, a selected killed bacterial vaccine for

cancer of the lung tissue would include only the most common bactenal lung paihogen,

and may be:
bacteria perml
Streploceccus pneumonijae 2.000 mitlion
total: 2,000 million
or
bacteria per mi
Kiebsieiia pneumoniae 2,000 million
total: 2,000 miliion
of
bacteria per m!
Mycoplasma pneumoniae 2,000 million

total 2,000 million
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002147 It some embodiments, an antigenic microbial composition for treating
cancer at a particular site (e.g., cancer of the lung tissue) may include pathogenic
microbes that commonly, more commonly, or most commonly cause infection in that

tissue or organ {e.g., infection in the lung tissue i.e., pneumonia).

Go214) In general, the pathogenic bacterial species and antigens thereof of the
invention should be used without causing substantial toxicity. Toxicity of the
compounds of the invention can be determined using standard techniques, for
example, by tesiing in cell cultures or experimental animals and determining the
therapeutic index, i.e., the ratio between the LD50 (the dose iethal 1o 50% of the

population) and the LD100 (the dose lethal to 100% of the population).

00218} in some aspects, the invention involves the use of an anti-inflammatory in
conjunction with vaccinations. In these embodiments, a wide varigty of anti-
inflammatory treatments may be employed, including effective amounts of non-steroidal
anii-inflammatory drugs (NSAIDs), including but not fimited to: diclofenac potassium,
diclofenac sodium, etodolac, indomethicin, ketorolac tromethamine, sulindac, tometin
sodium, celecoxib, meloxicam, valdecoxib, floctafenine, mefenamic acid, nabumetone,
meloxicam, piroxicam, tenoxicam, fenoprofen calcium, flubiprofen, ibuprofen,
ketoprofen, naproxen, naproxen sodium, oxaprozin, taprofenic acid, acstylsalicylic
aoid, difiunisal, choline magnesium trisalicylate, choline salicylate, triethanolamine
salicylate, COX1 inhibitors, COX2 inhibitors (e.g., Viox™, and Celebrex™). A varisty
of herbs and natural health products may also be used {o provide anii-inflammatory
treatment, ncluding but not imited to) green tea, fish oil, vilamin D, antioxidant vitamins
and minerals (e.g., B carotene, vitamin A, vitamin C, vitamin D, vitamin E, CO-enZyme
10, selenium, elc.), resveratrol, turmeric, bromelain, boswellia, feverfew, guercetin,
ginger, rosemary, oregano, cayenna, clove, nuimeg, willowbark. Alternative anti-
inflammatory modalitfes may also include fifestyle modifications, such as; sxercise,
weight joss, smoking cessation, stress reduction, sesking social support, treatment of

depression, stress management, abdominal breath work and dietary change (such as
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adopiing a mediterranean diel, a low glycemic diet, ealing non-charred foods, including

foods having omega-3 fatty acids).

[O6217] As detalled herein and in an aspect of the invention, a method of
comparing immune responses is provided. The method involves administering to an
animal having an organ or lissue a medicament having an antigenic composition, as
defined herein. The antigenic composition may have antigenic determinants selecied or
formulated so that together the antigenic determinants are specific for at least one
microbial pathogen that is pathogenic in the organ or tissue, extracting a quantifiable
imimune sample from the organ or lissue, measuring a characteristic of the immune
response in the organ or dssue in the guantifiable immune sample following the
administration of the medicament, and, comparing the characteristic of the immune
response in the guantifiable immune sample to a corresponding characteristic of the
immune response in a reference immune sample obtained from a corresponding organ
or tissue. As used herein, an immune sample would contain sufficient biological
material to determine a characteristic of an immune response. As used herein, a
“characteristic” of an immune response can include, without limitation, the particular
number of a particular immune cell type (8.g., macrophage), or a particular cellular
marker (&.g., upregulation of an integrin) or gene product {e.g., a cytokine). The

foregoing s provided as an example and is non-limiting.

1002481 Opticnally, the reference immune sample may be obtained from the
corresponding organ or Hssue in the animal prior to the step of administering the
medicament. In another aspect, the reference immune sample may be obtained from
the corresponding organ or tissue in a second animal such that it is specifically
contemplated that at least two animals {{.e., an animal from which a reference immune
sample is obtained and a second animal from which a quantifisble immune sample)
could be used in the metheds described herein. Optionally, the animal may have a

cancer situated in the organ or Hissue.
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602191 Comparing the characteristic of the immune response may involve
comparing, in the quantifiable and reference immune samples, an indication of the
numbers of any one or more of the following cells as these cells are known to those
skilled in the art: inflammatory monocytes, macrophages, CD11b+ Gr-1+ celis, dendritic
cells, CD i+ MHC class [+ cells, CD4+ T celis, CD8+ T calls, or NK cells. Optionaily,
the macrophages may include any one or more of the following: M1-like macrophages

or M2-like macrophages.

{02201 Those persons skifled in the ant will appreciaie that macrophages can be
defined as sither “M1-like macrophages” or *"M2-like macrophages™. For example, M1-
like macrophages are generally undersiood by those persens skilled in the artto
promote a Tht CD4+ T cell-medialed response (see, for e.g., Biswas and Mantovani
(2010), Nature Immunclogy 1G:888-88). Moreover, M1-iike macrophages are generally
undersicod to have efficient antigen presentation capacily, and 1o be proficient at killing
intracellular pathogens (or e.¢., viruses). Moreover, M1-like macrophages are
generally undersiood to be proficient, al least as compared with M2-like macrophages,
in playing an immunological role in tumour destruction. Those skilled in the art will
appreciate that There are numerous biological markers which can be employed o
differentiale between M1-like macrophages and M2-like macrophages. For example,
and as detailed herein, the expression of MosZ is generally understood 1o correlate with
an M1-like macrophage as compared with an M2-like macrophage (see, for e.g., Laskin
ef al. (2010) Annual Rev. Pharmacol. Toxicol. 51: 267-288). Further, and for exampis,
ti1-like macrophages are generally understood o produce 1L-12 and 1o be effectively

activated by IFN-y through the IFN- vR (Biswas and Mantovain, supra).

221 bt contrast to M1-like macrophages, those persons skilled in the art will
ge ﬁem%iy understand that M2-like macrophagas promote & The CD4+ T cell-mediated
response (see, generally: Biswas and Mantovani (2010, Nature lmmunofogy 10:889-
96). Moreover, M2-like macrophages are generally understood o be effective and

encapsulaiing and clearing exiracellular parasites efc. Further, and in comparison to
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il 1-like macrophages, M2-like macrophages are generally undersiood by those
persons skilled in the art as playving a more signiticant role in immunoregulation both
with respeci to Ty and B cells (Biswas and Mantovain, supra).. Those persons skilled
in the arf will appreciate thal there are numerous biological markers which can be
employed {6 differentiale between M2-like macrophages and M1-like ma{:rﬁphag@s. For
example, and as described herein, a diminished expression of Nos2 will generally be
understood to correlate with M2-like macrophages as compared with higher expression
being generally found in M1-like macrophages. Further, and as deiailed in experiments
herein, the expression of CD206 is generally understood as correlating with M2-like
macrophages (see, for e.g., Cnol el al. (2010) Gasltroenterclogy 138{7) 2399-409).
Further, and as detailed in experimenis harein, the expression of F4/80 is generally
understood to corralate with MZ2-like macrophages. Fuither, and for example, M2-like
macrophages are generally undersood to be effectively activated by L4 or by {L-13

through IL-4Ra (Biswas and Mantovain, supra).

{00222 Further, comparing the characteristic of the immune response may
involve comparing a shift in an activation state of macrophages. The shifi in the
aotivation state of macrophages may optionally be characterized as & shift from M2-like
macrophages o M1-lke macrophages or vice versa, Those persens skilied in the art
will appreciate that there are numerous biclogical markers that can be employed to
monitor the activation of macrophages. As detailed hereln, those skilled in the art will
appreciate that defining a macrophage as being activated towards either a M1-like
phenotype or a M2-like phenotype can be accomplished by chosing markers that are
known to associate with either of the respective phenotypes described herein.
Diseases which have been associated with M1 and M2 macrophages include at least
the Tollowing: atherosclerosis (see, for e.g., Hirata ef al. (2011) /. Am. Coll. Cardiol.
58(3): 248-255), allergic asthma (see, for e.q., Moreira and Hogaboam (2011) J.
interferon. Cyloking Res. 31(6). 485-81), autoimmune prostatitis (see, for e.g., Zhang
and Schivesener (2011} Prosiate), colitis (see, for e.g., Waddell ef af. (2011) J.
fromunol. 186(10); 5893-6003), COPD (see, for a.g., Kunz ef af. (2011) Respir. Res.
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22 34), glomerulonephritis (see, for e.g., Fujita ef all (2010) Am. J. Pathol. 177(3).
1143-54), inflammatory bowet disease (see, for e.g., Wendelsdorf ef al. (2010) J.
Theor. Biol 264(4). 1225-39), chronic lung inflammation {see, for e.g., Redente af al.
(2010} J. Leukoe. Blol 88(1): 158-68), stealohepatilis (see, Tor €.g., Rensen of al,
(2008) Am. J. Pathol. 175(4): 1473-82), pancreatilis (see, Tore.g, Gea-Sorli and Closa
(2009) BMC immunol. 31, 42), mycocarditis (see, for e.g., Li et al (2009) Circ. Res.
105(4): 353-64), liver fibrosis {see, for e.g., Heymann ef al. (2009} Inflamm. Allergy
Drug Targets 8(4). 307-18), cyslic fibrosis (see, for e.g., Meyer of al. {2009) Am. J.
Raspir. Cell Mol Biol. 41(5): 580-602), inflammatory renal disease (see, for 2.g., Wang
ef af, {2007 Kidney Int. 72(3): 290-289), and silicosis (see, for e.g., Misson ef af. (2004)
J. Leukoc. Biol 76(5), 926-232).

DO223] Optionatly, comparing the characteristic of the immune response may
involve identifying, in the guantifiable and reference Immune samples, celiuiar markers
o any one or more of the following cells as they are commonly understood to those
persons skilled in the art inflammatory monocytes, macrophages, CD11o+ Gr-1+
cells, dendritic cells, CD11c+ MHC class I+ cells, CD4+ T cells, CD8+ T cells, or NK
cells. The macrophages may include any one or more of the following: M1-like
macrophages or MZ-like macrophages. A person skilled in the art will appreciate that
there are numerous call markers (both extracellular and intracelluiar) that can be
seiected which can identify an imimune response. For example, as described herein,
the marker Ci3206 is generally understood as correlating with MZ-like macrophages

(see, for e.g., Choi ef al. (2010) Gastroenterclogy 138(7) 2389-408).

160224] Cptionally, comparing the characieristic of the immmune response may
involve identifying, in the quaniifiable and reference immune samples, cyickines
produced by any one or more of the Tollowing celis as they are comimonly understood
to those persons skilled in the art inflammatory monocyies, macrophages, CD1ib+ Gr-
i+ cells, dendritic cells, CD11c+ MHC class I+ calls, CD4+ T cells, C8+ T cells, or

¥ cells. Those persons skilled in the art will appreciate that cyfokines refer to small
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cell-signaliing protein molecules and that there are numerous cytokines known in the
art. For example, cytokines have been grouped into type 1 and type 2 classifications
based on their role in immunological responses. Common type 1 cytokines include HFN-
y and TGF-B. Common type 2 cytokines inciude, but are not limited 1o 1L-4 and H.-13.
Cytokines can be detected by numerous methodologies known to those persons skilled
in the art, For example, and as detziled herein, ELISA experimenis were utilized to

determine oytokine production from lung tissue (see, for e.g., Figure 27).

062247 Ag detailed herein, the macrophages may include any one or more of the
foliowing: M1-like macrophages or M2Z-like macrophages as has been defined herein,
Optionally, the cytokines are produced as a result of a shift in an activation state of the
macrobhages. Optionally, the macrophages shift from being M2-like macrophages (o
being M1-like macrophages. Further and oplicnally, the macrophages shift from being

M1-like macrophages o being M2-like macrophages.

[O0226] Cotionally, comparing the characteristic of the Immune response may
invoive identifying, in the quantifiable and reference immune samples, differential gene
expression produced by any one or more of the following cells as they are commonly

undgerstocd to those persons skifled in the art: inllammatory monocyies, macrophagss

CDHiby Gr-1+ cells, dendritic cells, CD11c+ MHC class i+ cells, CD4+ T cells, CD8+

L]

T cells, or NK cells. The macrophages may include any one or more of the following:
M1-like macrophages or MZ-lkke macrophages. The term “differential gene expression”
is understood to mean an appreciable difference belween the expression of a particular
gene of interest from at least two experimental conditions. For example, if under a first
experimental condifion a particular gene has a defined expression level as definad Iby
gene expraession methods used by those persons skilled in the art and if under a
second experimental condition the same gene has an appreciable difference in its
expression level, then there is differential expression of the gene of interest. Those
persons siiiled in the art will understand that there are numerous meathodologies with

which fo detect differential gene expression. For example, commercially available
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quantitative PCR technigues can be used as detailed herein with respect to
determining the relative Nos2/Arg1 ratios (see, for e.g., Figure 28). Opticnally, the
differential gene expression is produced as a result of a shift in an activalion state of
the macrophages. Oplionally, macrophages may shiit from being M2-like macrophages

o being M1-like macrophages as those terms have been defined herein.

0602277 in another embadiment, the madicament may be administered at an
administration site in successive doses given at a dosage interval of between one hour
and one montn, over a dosage duration of at least cne week. Optionally, the
medicament may be administered intradermaily or subcutaneously. Gptionaily, the
medicament may be administered in a dose so that each dose is effective to cause a
visible focalized inflammatory immune response at the administration site. Optionally,
the medicament may be administered so that visible localized inflammation at the
adminisiration site occurs within 1 to 48 hours. However, a visable localized
inflarnmatory immune response may not always be present in all circumstances despite
an immune response being initiated. Those skilled in the art will appreciate that there
are other methods by which the mounting of an immune response can be monitored.
For example, the profile {and relative change in characterization) of immune cells from
a subject undergoing an immune reaction can be compared with those from a subject

that is not undergoing an immune reaction.

[onz223) Further and optionally with respect to the methods disclosed herein, the
animal may be a mammal. Optionally, the animal may be & human or a mouse. The

foregoing are provided as examples and are not meant to be limiting.

002297 In ancther aspect, a2 method of selecting a therapeutic preparation

suitable for treating an individual for a cancer in a specific organ or fissue is provided.
The method involves providing an animal having & cancer situated in a specific organ
or tissue, providing a test preparation having one or more antigenic determinants of 2

microbial pathogen which is pathogenic in the corresponding specific organ or tissus in
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a hesalthy individual, measuring a characterisic of the immune response in a reference
mmune sample obtainad from the organ or tissue of the animal, administering the test
preparation to the animal, measuring a characteristic of the Immune response in a
quantifiable immune sampie obiained from a corresponding organ or tissue of the
animal, comparing the characteristic of the immuns response in the in the reference
and guabtifiable immune samples, and treating an enhanced characterisic of the
immune response in the quantifiable immune sample compared 1o the reference
immune sample as an indication of the suitability of the test preparation as a
therapeutic preparation. Opticnally, the animal is sacrificed before the quantifiable

immune sample has been obtained.

(02307 Optionally, comparing the characteristic of the immine response may
involve comparing, in the quantifiable and reference immune samples, an indication of
the numbers of any one or more of the following cells as they are commonly
understood 1o those persons skilled in the art: inflammatory monocytes, macrophages,
CD1 b+ Gr-1+ cells, dendritic cells, CD11te+ MHC class H+ cells, CD4+ T celis, CD8+
T cells, or NK celis. Optionally, the macrophages may include any one or more of the
foltowing: M1-ike macrophages or M2-like macrophages as those terms have been
defined herein. Optionally, comparing the characteristic of the immune response may
involve comparing a shift in an activation state of macrophages. Optionally, the
macrophagss may shift from being M2-iike macrophages o being M1-like
macrophages. Further and optionally, the macrophages may shift from being M1-like
macrophages o being M2-like macrophages.

0231] Optionally, comparing the characteristic of the immune response may
involve identifying, in the quantifiable and reference i?nmtme samples, cellular markers
on any one of more of the following cells as they are commonly undarstood to those
persons skilled in the art: inflammatory monocyies, macrophages, CD11b+ Gr-1+

cells, dendritic cells, CD11e+ MHC class I+ cells, CD4A+ T cells, CD8+ T cells, or NK
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cells. Optionally, the macrophages may include any one or mere of the following: M1-

ke macrophages or M2-like macrophages as those terms have been defined hersin,

662323 Optionally, comparing the characteristic of the immune response may
involve identifving, in the quantifiable and reference immune samples, cytokines
produced by any ong or more of the following cells: inflammatory monceytes,
macrophages, CO11b+ Gr-1+ calls, dendritic cells, CD1 1o+ MHC class H+ cells, CD4+
T eells, CDB+ T ceils, or NK cells. The macrophages may include any one or mora of
the following: M1-like macrophages or M2-like macrophages as those terms have been
defined herein. Optionally, the cyiokines are produced as a result of a shift in an
activate state of the macrophages. Optionally, the macrophages may shift from being

MZ-like macrophages to being M1-like macrophages.

002331 Further and optionally, comparing the characteristic of the imrmune
response may involve identifying, in the guantifiable and reference immune samples,
differential gene expression produced by any one or more of the following cells:
inflammatory monoeytes, macrophages, CO11b+ Gr-1+ cells, dendritic cells, CO11e+
MHC class i1+ cells, CD4+ T cells, CD8+ T cells, or NK cealls. Optionally, the
macrophages may include any one or more of the following: M1-like macrophages or
M2-like macrophages as those terms have been defined herein. Optionally, the
differential gene expression rnay be produced as a result of a shift in an activation state
of the macrophages. Optionally, the macroohages may shift from being M2-like
macrophages to being M1-like macrophages. Further and optionally, the macrophages

rmay shift from being M1-like macrophages to being M2-like macrophages.

102347 in another aspect, a method of selectively targeting an immune response
to a cancerous tissue or an organ in a human sublect is provided. The method involves
administering {o the subject a madicament having an effective amount of a microbial

pathogen antigenic compositicn, wherein the microbial pathogen may be pathogenic in

the speciiic cancerous organ or tissue of the subject and the antigenic cornposition
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comprises antigenic determinants that together are specific for the microbial pathogen.
Optionally, the antigenic composition may inciude a whole killed bacterial cell
composition. Optionally, the medicament may be administeraed to the subject in an
amount and for a time that is effeclive to up-reguiate an immune response in the
cancerous organ or tissue of the subject. Optionally, the method may further involve

measuring a charactenistic of the immune response.

[00235] in another aspect, a method for treating a human subject for a cancer
situated in a tissue or an organ is provided. The method involves administering to the
subiect a medicament having an etlective armount of & microbial pathogen antigenic
composition combprising a whole killed bacterial cell composition, wherein the microbial
pathogen is pathogenic in the specific organ or tissue of the subject within which the
cancer is situated. The medicameant may be administered to the subject in an amount
and for 2 fime that is effective to modulate an immune response. Optionally, the
modulation of the immune response may invelve a shift in the activation state of
macrophages. Opiionally, the modulation of the immuns response may involve shifting
from a M2-like macrophage response 1o a Mi-like macrophage response. The
medulation of the immune respenses may involve shiffing from a Mi-like macropghage
response fo a M2-like macrophage response. Optionally, the method may further

involve measuring a characteristic of the immune response.

[H0235] Optionally, comparing the characterisiic of the immune response may
involve comparing, in the guantifiable and reference immune samples, an indication of
the numbers of any one or more of the following celis as they are commonly
urierstond to those persons skiliad in the art: inflammatory monocceyiss, macrophagas,
CDitb+ Gr-1+ cells, dendritic cells, CD1ict MHC class Hi+ celis, CD4+ T cells, CDg+
T celis, or NiCcells. Optionally, the macrophages may include any one or more of the
following: M1-lilke macrophages or M2-like macrophages as those terms have been
defined herein. Optionally, comparing the characteristic of the immune response may

involve comparing a shifi in an activation state of macrophages. Further and optionally,
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the macrophages may shift from being M2-like macrophages (o being M1-like
maciophages. Optionally, the macrophages may shift from being M1-like macrophages

to being M2-like macrophages.

[G0237] Further and optionally, comparing the charadteristic of the immune
response may involve identifying, in the quantifiable and reference immune samples,
cellular markers on any one or more of the following cells as they are commonly
understood to those persons skilled in the art: inflammatory monocytes, macrophages,
CO1 e+ Gr-1+ cells, dendritic cells, CD1ic+ MHC class {1+ cells, CD4+ T cells, CDaE+
T cells, or NK cells. The macrophages may include any one or more of the following:
i1-ike macrophages or M2-like macrophages as those terms have been defined
herein. Onlionally, comparing the characteristic of the immune response may involve
identifying, in the quantifiable and reference immune sampies, cylokines produced by
any one or more of the following cells as they are commonly undersicod fo those
persons skilled in the art; inflamimatory monocytes, macrophages, CD11b+ Gr-1+ cells,
dendritic cells, CD11e+ MHC class i+ cells, CO4+ T cells, CD8+ T cells, or NK celis.
Optionally, the macrophages may incilude any one or more of the following: M1-like
macrophayges or MZ-like macrophages. Further, cytokines may be produced as a result
of a shiff in an activalion stale of the macrophages. The rmacrophages may shift from
being M2-like macrophages to being M1-like macrophages. Optionally, the
macrophages may shift from being M1-like macrophages 1o being M2-like

macrophages.

(002383 Further and optionally, comparing the characierisiic of the immune
response may involve identifying, in the quantifisble and reference immune samples,
differential gene expression produced by any one or more of the following cells as they
are commonly understood o those persons skilled in the art: inflammaiory monocytes,
macrophages, CD11b+ Gr-1+ cells, dendritic cells, CD 110+ MHC class I+ cells, CDd+
T cells, CD8+ T cells, or NK celis. The macrophages may includa any one or more of

the following: M1-like macrophages or M2-iike macrophages. Optionally, the differential
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gene aexpression may be produced as a result of a shift in an activation state of the
macrophages. Further and oplionally, the macrophages may shift from being M2-like
macrophages to being M1-liike macrophages. The macrophages may shift from being

M1-like macrophages to being M2-like macrophages.

002393 in another aspect, a method of monitoring efficacy of a treatment regime
in an individual being treated Tor a cancer in a specific organ or tissue is provided. The
method involves measuring a characterisiic of an immune response in a posi-treatment
immune sample obtained from the specific organ or tissue afier the individual has been
subject to the treatment regime for a period of ime, wherein the presence of a
characteristic of the immune response which is grealer in magnitude than would be
expected nad the individual not been subject to the treatment regime, is indicative of
the efficacy of the treatment regime; and the treatment regime involves administering a
preparaiion comprising ong or more antigenic determinants of a microbial pathogen

which is pathogenic in the corresponding specific organ or fissue in a healthy sublect.

100240 The method detailed nerein may further involve measuring the
characteristic of the immune response in a pre-lreatment reference sample, wherein
the pre-treatment reference sample was oblained from the specific organ or tissus
nefore, at the same time as or after commencemeant of the treatrment regime, but prior
to oblaining the post-treatment immune sample, and comparing the characieristic of the
immune responsa in the pre-treatment and post-treatment samples, wherain an
increase in the magnitude of the immune response in the post-treatment immune
sample compared 1o the ore-ireatment reference sampie is indicative of the afficacy of
the treatment regime. Optionally, measuwring the characteristic of the immune response
may involve determining an indication of the number of inflammatory menooyies in a
sample of the organ or tissue. Optionally, measuring the characteristic of the immune
response may involve defermining an indication of the number of macrophages in a
sample of the organ or tissue. The macrophages may include any one or more of the

following: Mi-like macrophages or M2-like macrophages.
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100241] Cptionally, measuring the characteristic of the immung response may
involve determining an indication of the number of CD11b+ Gr-1+ cells in a sample of
the organ or tissue or determining an indication of the number of dendritic cells ih a
sample of the organ or tissue. Further and optionally, measuring the characteristic of
the immune response may invelve determining an indication of the number of CO11c+
MHC class H+ cells in a sample of the organ or tissue or determining an indication of
the number of CD4+ T cells in a sample of the organ or tissue or delermining an

indication of the number of CD8+ T cells in a sample of (he organ ot tissue,

002423 Opticnally, measuring the magnitude of the immune response may
invoive determining an indication of the number of NK cells in a sample of the organ or
tissue, Further and optionaily, comparing the characteristic of the immune response
may involve identifying, in the reference and immune samples, cellular markers on any
one of more of the following cells as they are commonly undearstood to those persons
skilled in the art: inflammatory monocytes, macrophages, CO11o+ Gr-1+ cells, dendritic
cells, C11o+ MHC class i+ ceils, CD4+ T cells, CD8+ T cells, or MK cells. Cptionally,
ihe macrophages may include any one or more of ihe following: M1-like macrophages

or M2-like macrophages.

302431 Further and optionally, comparing the characteristic of the immune

gy

response may invelve identifying, in the referance and immune samples, cytokines
produced by any one or more of the following cells as they are commonly understond
o those persons skilled in the arl: inflammatory monocytes, macrophages, CD11b+ Gr-
1+ cells, dendritic cells, CD11c+ MHC class [+ celis, CD4+ T oells, CD8+ T cells, or
NK cells. The macrophages may include any one or moere of the following: M1-like
macrophages or M2-lke macrophages. Oplionally, the cytokines may be produced as a
result of a shift in an activation siate of the macrophages. The macrophages may shift

from being M2Z-like macrophages o being M1-like macrophages. Further and
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optionally, the macrophagss may shift from being M1-like macrophages to being M2-

like macrophages.

D02443 Optionally, comparing the characterisiic of the immune response may
involve identifying, in the reference and immune sampies, differential gene exprassion
produced by any one or more of the following cells as they are commonly undersiood
to thoss persens skilled in the art: inflammatory monocyies, macrophages, CD11b+ Gr-
1+ cells, dendritic cells, CD1 1o+ MHC class i+ cells, CD4+ T ceils, CD8+ T cells, or
NK celis. The macrophages may include any one or more of the following: M1-fke
macrophages or M2-iike macrophages. The differential gene expression may be
produced as a result of a shift in an activation state of the macrophages. The
macrophages may shift from being M2-like macrophages to being M1-like
macrophages. Optionally, the macrophages may shift from being M1-like macrophages

to being M2-lke macrophages.

[a0245] In various aspects, embodiments of the invention relate 1o a method of
treating & cancer situated in a lung in a subject. The method involves administering o
the subject an effective amount of an antigen of one or more microbial species thatl is
pathogenic in the lung and administering 1o the subject an effective amount of a
platinum-containing chemotherapeutic agent. The micrehial species may be a viral

pathogen or a bacierial pathegen or a fungal pathogen.

(002403 As used herein, the phrase “treating a cancer” may include, without

iimitation, reducing the fung turnour burden in & subject or increasing life expectancy in
a subject that has lung cancer. it will be understood that there are numerous biclogical
read-outs that can be used by a person skilled in the art to determine whether a cancer

is being freated or nol.

GZ4ATY The viral pathogen uiilized herein may be, without limitation: influenza,

adenavirus, respiratory syneytial virus, parainfluenza, monkeypox, herpes simplex virus
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(1 and 2), Varicella zoster, cytomegalovirus, Epstein-Barr virus, coronavirus, human
metapneumovirus, Hendra virus, Nipah virus, Hanatvirus, Lassa virus, human T-cell
lymphotrophic virus, cocksackievirus, echovirus, enterovirus, or rhinovirus, or any virus

that is pathogenic in the lung.

06248] The bacterial pathogen utitized herein may be, without limitation:
Streptococcus pneumonias, Moraxelfa catarrhalis, Mycoplasma pneumoniae, Klgbsielia
preumoniae, Haesmophilus influenza, Stapfiylococcus aureus, Chiamydia pneumoniae,
Legionelfa pneumophila, or Bordatella pertussis or any bacterium that is pathogenic in

the lung.

[00249] The fungal pathogen utilized herein may be, without limitation:
Aspergillus fumigatus, Blastomyces sp., Coccidiodes immitis, Coccidicdes posadasii,
Cryptococcus neoformans, Cryplococcus gatlii, Fusarium sp., Histoplasma capsulatum,
Paecilomyces sp., Paracoccidiodes brasiliensis, Penicillium marneffel, Prneumocystis
Jiroveci, Pseudallescheria boydil, Scedosporium apiospermum, Rhizopus sp., Mucor
sp., Absidia sp., Cunninghamelfa sp., Scedosporium prolificans, Stachybofrys
chartarum, Trichoderma longibrachiativm, Trichosgoron sp., or any fungus that is

pathogenic in the lung.

062507 As used herein, the term "platinum-containing chemotherapeutic agent”
includes, but is not fimited to: Cispiatin, carboaplatin or ormaplatin, oxaliplatin,
PDWAZT14R ((-)-(R)-2aminomethylpyrrolidine (1,1-cyclobutane dicarboxylato) platinum),
zeniplatin, enloplatin, lobaplatin, CI-873 (SP-43(R}-, l-cyclobutane-dicarboxylato{2-)-(2-
methvl-1,4-65 butanediamine-N, N')platinum}, 254-5 nedaplatin, JM-216 (bis-acetato-
ammine-dichloro-cyclohexylamineplatinum{lV}}, (see: Weiss, R.B. and Christian, M.C.,
“New Cisplatin Analogue in Developrment,” Drugs. 46:(03) 360-377 (1893)};
CPAZPHDOLYM] and (DACH)PHDOLYM] cisplatin (Chol et al., Arch. Pharmacal Res.
22(2)151-156, 1999}, 254-5 cisplatin analogue (Koga et al, Newrol. Res. 18(3):244-

2471996}, cis-L4-diaminocyclchexane cisplatin analogues (Shamsuddin ef al., J. inorg,
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Bicchem. 614Y. 291-301, 19986}, MeOH cisplatin (Shamsuddin et af., Inorg. Chem.
36(25).556095971, 1997}, CI-973 cisplatin analogue (Yang etal. Inf. J. Oncol. 5(3):597-
802, 1894); cis-diaminedichioroplatinum (1) and s analogues cis-1,}-
cyclobutanedicarbosyiato(2R)2-methyl-l 4-bufanediamineplatinum(il) and cis-diammine
(glvcolato)platinum {Claycamp & Zimbrick, J. Inorg. Biochem. 26(4):257-67, 1986; Fan
ef al. Cancer Res. 48(11). 3135-9, 1988, Heliger-Bermays et al. Biocchemisiry 28(36).
8461-6, 1980; Kikkawa ef al., J. Exp. Clin. Cancer Res. 12(4):233-40, 1993; Murray ef
al. Biochemisiry 31(47).11812-17,1982; Takahashi ef al,, Cancer Chemother.
Fharmacol. 33(1:31-5, 1993), gem-dighosphonate cisplatin analogues (FR 2683529),
cisplatin analogues conlaining a tethered dansyi group (Hanwig ef al., J. Am. Chem.
Soc. 114(213.8292-3, 1982), aminoalkylaminocanthraquinone-derived cisplatin
analoguas (%{Etm} et al., Eur. J. Med. Chem. 23(4):381-3, 1988}, spiroplatin, carboplatin,
iproplatin and JM40 platinum analogues (Schroven ef af,, Fur. J. Cancer Clin. Oncol.
2448): 12309-12, 1988), and JM8 and JMS cisplatin analogues (Harstrick af al., Int. J.
Androf. 10(1}; 139-45, 1987

1002541 In another aspect, use of an effective amount of an antigen of one or
rnore microbial species that is pathogenic in the lung is provided to formulate a
medicament for use with a platinum-containing chemotherapeutic agent for freating
lung cancer in a subject. In ancther aspect, use of an effective amount of an antigen of
one or more micrebial species that is pathogenic in the lung is provided for use with a
nlatinum-containing chemotherapeutic agent, as detailed herein, for treating lung
cancer in a subject. The rmicrobial species may be a viral pathogen or a bacterial

pathogen or a fungal pathogen, as detailed hersin,

0252} i anotner aspect, an effective amount of an antigen of one or more
microbial species that is pathogenic in the lung is provided to formulate 2 medicament
for use with a platinurm-containing chemotherapeutic agent for treating Jung cancer in a
subject. in another aspect, an effective amount of an antigen of one or more microbial

species that is pathogenic in the lung is provided for use with a platinum-containing
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chemotherapeutic agent, as detailed herein, for treating lung cancer in a subject. The
microbial species may be a viral pathogen or a bacterial pathogen or a fungal
pathogen, as detailed herein. The platinum-containing chemotherapeutic agent may be,

without limitation: Cisplatin, carboplatin or oxaliplatin.

002537 in ancther aspedt, a kit is provided. The kit includes an antigen of one or
more microbial species that is pathogenic in the ung, a platinum-containing
chemotherapeutic agent; and instructions for providing the antigen and the platinum-
containing chemotherapeutic agent to a subject in need thersof. The microbial species
may be a viral pathogen or a bacterial pathogen or a fungal pathogen, as detailed

herein.

[ot254] in various aspects, embodiments of the invention relale to composifions
comprising components of organisms that may cause infections of the gastrointestinal
tract, so that the organisin may be characterized as a pathogen. However, an organism
that is in some cases pathogenic may not always cause disease. Most animals are
colonized 1o some degree by other organisms, such as bacteria, which generally exist
in symbioctic or commensal relationships with the host animal. Thus, many snecies of
normally harmless bacteria are found in healthy animals, and are usually localized to
the surface of spacific organs and tssues. Often, these bacleria aid in the normal
functioning of the body. For example, in humans, symbiotic Escherichia coli bacteria
may be found in the intestine, where they promote immunity and reduce the risk of

infection with more virdent pathogens.

NpREST Bacteria that are generally harmiess, such as Fscherichia cofi, can cause
infection in healthy subjects, with resuifs ranging from mild 1o severe infection to death.
Whether or not an organism, such as & bacterium, is pathogenic (i.e., causes infection)
depends to some exient on factors such as the route of entry and access io specific

host cells, lissues, or organs; the infrinsic virulence of the bacterium: the amount of the

bacteria present at the site of potential infection; or the health of the host animal. Thus,
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organisms that are normally harmless can become pathogenic given favorable
conditions for infection, and even virulent organisms may require specific
circumstances jo cause infection. Accordingly, organisms that are members of the
normal flora can be pathogens when thay move bayond their normal ecological role in
the endogenous flora. For example, endogenous species can cause infection ouiside of
their ecological niche in regions of anatomical proximity, for example by contiguous
spread. When this occurs, and in the context of the present invention, these normmally

harmiess endogenous organisms are considerad pathogenic.

002567 Specific organisms, such as bactenal species, viruses, worms, and
orotazoa are known {0 cause infections in specific regions of the GIT in otherwise
healthy sublects. Examples of organisms thal comynonly cause infections in specific
regions of the GIT are listed below; it will be understood that these examples are not
intended to be lirniting and that a skilled parson would be able fo readily recognize and
identify infectious or pathogenic organisms that cause infections, or cornmontly cause
infections, in varicus regions of the GIT in healthy aduiis, based for exampie on
knowledge about particular patient populations, as reprasented for example by the
following publications: Manual of Clinical Microbiclogy 8th Edition, Patrick Murray, Ed.|
2003, ASM Prass American Society for Microbiclogy, Washingion DC, USA; Mandell,
DGouglas, and Bennel’s Frinciples and Practice of Infectious Diseases 5th Edition, G. L.
Mandell, J.E. Bennett, R, Dolin, Eds., 2000, Churchill Livingsione, Philadelphia, PA,

USA, all of which are incorporated by reference herein.

(00257 infections of the mouth are commonly caused by the following bacterial
species! Prevolella melanincgenicus, anaerobic streptococat, viridans sireptocoec,
Actinornyces spp., Peplostreptococcus spp., or Bacteroides sop., or sther oral

anaerobes; or viral pathogens: herpes simplex, coxsackieviruses, or Epstein-Barr.

[00258] Infections of the esophagus are commonly caused by the following

bacterial species: Actinomyces spp., Mycobacterium avium, Mycobacterium
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fuberculosis, or Streptococcus spp.; or viral pathogens: cytomegalovirus, herpes

simplex, or varicelia-zoster.

0025491 infections of the stomach are commonly caused by the following bacterial
species: Streptococcus pyogenas or Helicobacter pylori; or viral pathogens:
cytomegalovirus, herpes simplex, Epstein-Barr, rotaviruses, noroviruses, or

adenoviruses.

(062807 infections of the small bowel are commonly caused by the following
bacterial species: Escherichia coli, Clostridium difficile, Bacteroides fragilis, Bactercidss
vulgatus, Bacteroides thetaiotacmicron, Clostridium perfringens, Salmoneiia enteriditis,
Yearsinia enterocolitica, or Shigella flexneri; or viral pathogens: adenoviruses,

astroviruses, caliciviruses, noroviruses, rolaviruses, or cytomegalovirus.

fo02617 infections of the colon/rectum are commonly caused by the following
bacterial species: Escherichia coli, Clostridium difficile, Bactercides fragilis, Bactercides
vulgatus, Bacteroides thetaictaomicreon, Clostridium perfringens, Salmonella enteriditis,
Yersinia enterocolitica, or Shigelia flexnert; or viral pathogens: adenoviruses,

astroviruses, caliciviruses, noroviruses, rotaviruses, or cytomegalovirus.

iEe2] infections of the anus ara commonly caused by the following bacterial
species: Streptococcus pyogenes, Bacteroides spp., Fuscbacterium spp., anaerobic
sirepiococcl, Clostridium spp., Escherichia coli, Entercbacter spp., Pseudomonas

aeruginosa, or Treponema pallidurm; or viral pathogens: herpas simplex.

DR8] Organisms such as bacteria are often classified operationally as
collections of similar sirains (which generally refer to groups of presumed common
ancesiry with identifiable physiological but usually not morphological distinctions, and
which may be identified using serological techniques against bacterial surface

antigens). Thus, each bacterial species (e.g., Escherichia coli) has numercus strains
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(or serotypas), which may differ in their ability to cause infection or difier in their ability
to cause infection in a particular organ/site. Cerlain strains of Escherichia coli are more
likely to cause gastrointestinal infection/diarrhea, including enterctoxigenic E. coli
(ETEC), enteropathogenic E. coli (EPEC), enterohemorrhagic E. coli (EHEC), Shiga
toxin-producing E. coli (STEC), enteroaggregative E. coll (EAEC), enteroinvasive &
coli (EVEC) and diffuse adhering E. coli (DAEC). In accordance with the present
invention, one or more of an ETEC, EPEC, EHEC, STEC, EAEC, EIEC or DAEC
strains of E.colt {i.e., strains that cause colon infection), may be chosen for a

formulation to treat and IBD.

BOZ64 Similarly, there may be numerous sublypes of specific viruses, worms, of
. o
protozoa, which are associated with disease in a particular population, and are

therefore amenable for use in the present invention.

02657 The compositions of the invention include antigens of arganisms that are
pathogenic in a speciiic region of the GIT. The compositions may include the
components of whole organisms, whole cells or whole virions, or may includs exiracts
or preparations of the organisms, such as celf wall or cell membrane exiracts, or
exctoxins. The compositions may also include one or more isolated antigens from
these organisms. Pathogenic organisms may be available commercially (for examgple
from the American Type Culiure Collection, Manassas, VA, USA), or may be clinical

isolates from subjects having an infection.

002681 The compositions of the invention derived from pathogens can be
provided alone or in combination with other compounds (for example, nucieic acid
molecules, small molecules, pepiides, or peptide analogues), in the presence of a
liposome, an adiuvant, or any pharmaceutically acceptable carrier, in a form suitable for
adminisiration to mammals, for example, humans. As used herein “pharmaceutically
accepiable carrier” or “excipient” includes any and all solvents, dispersion media,

coatings, antibacterial and antifungal agents, isotonic and absorption delaying agents,
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and the like that are physioclogically compatible. The carrier can be suitable for any
appropriate form of administration, including subcutaneous, intradermal, intravenous,
parenteral, intraperitoneal, intramuscular, sublingual, inhalational, intraturmoral or oral
adrinistration. Pharmaceutically acceptable carriers include sterile agueous solutions
or dispersions and sterile powders for the extemporaneous praparalion of sterile
injectable solutions or dispersion. The use of such media and agents for
pharmaceutically active substances s well known in the art. Except insofar as any
conventional media or agent 15 incompaltible with the aclive compound {i.e., the spacific
nacteria, bacterial antigens, or compositions thereof of the invention), use thereof in the
pharmaceutiical compositions of the invention is contemplaled. Supplementary active

compounds can also be incorporated into the compositions.

1002873 Methods well known in the art for making formulations are found in, for
exampie, "Remington’s Pharmaceutical Sciences” (20th edition), ed. A. Gennaro, 2000,
Mack Publishing Company, Easton, PA. Formulations for parenteral administration
may, for example, contain excipients, sterile water, or saline, polyatkylene glycols such
as polyethyiene glycol, oils of vegetable origin, or hydrogenaied napthalenes.
Biocompatible, biodegradable lactide polymer, lactide/glycolide copolymer, or
nolyoxyethyiene-polyoxypropyiene copolymers may be used to control the release of
the comipounds. Other potentially useful parentaral delivery systems for inciude
ethylene-vinyl acetate copolymer particles, osmotic pumos, implantable infusion
systems, and lipasomes. Formulations for inhalation may contain excipients, for
examiple, lactose, or may be aqueocus solutions contalning, for example,
polyoxyethyiens-8-lauryl ether, glycocholate and deoxycholate, or may be oily sciutions
for administration in the form of nasal drops, or as a gal. For therapeutic or
prophyiactic composiiions, the formulations may be administered to an individual in an

amount effective to stop or slow prograssion of the [RD.

{00268] An “effective amount” of a pathogenic species or antigen thereof

according to the invention includes a therapeutically effective amount or a
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prophylactically effective amouni. A “therapeutically effective amount” refers to an
amount effective, at dosages and for periods of time ﬂécessary, to achieve the desired
therapeutic result, such as raeduction or elimination of symptoms of IBD. A
therapeutically effective armount of a pathogenic species or antigen(s) thereof may vary
according to factors such as the disease state, age, sex, and weight of the individual,
and the ability of the compound to elicit a desired response in the individual, Dosage
regimens may be adjusted o provide the optimum therapeutic response. A
therapeutically effective amount may also be one in which any foxic or defrimental
effects of the pathogenic species or antigen thereof are outweighed by the
therapeutically beneficial effects. A “prophylactically effective amount” refers o an
amnount effective, at dosages and for periods of time necessary, to achieve the desired
prophylaciic result, such as prevention of IBD. Typically, a prophylactic dose is used
in subjects prior o or at an sarlier stage of IBD, so that a prophylactically effective

amount may be less than a therapeutically effective amount.

(002691 For administrafion by subcutaneous or intradermal injection, an
exemplary range for therapeuticaily or prophyiactically effective amounts of one or
more pathogenic bacterial species may be about 1 milfion to 100,000 million organisms
per mi, of may be 100 million to 7000 milllon organisms per mi, or may be 500 million to
6000 million organisms per mi, or may be 1000 million to 5000 million organisms per
i, or may be 2000 mitlion to 4000 million organisms per mil, or any integer within these
ranges. The {otal concentration of bacteria per ml may range from 1 million o 100,000
million organisms per mi, or may be 50 million to 7000 miflion organisms per ml, or may
be 160 million to 6000 million organisms per mi, or may be 500 millionr to 5000 million
organisms per mi, or may be 1000 million to 4000 million organisms per mi, or any
integer within these ranges. The range for therapeutically or prophylactically effective
amounts of antigens of a pathogenic bacterial species may be any integer from 0.1 nM-
0.1 M, 0.1 nM-0.05M, 6.05 nM-15uM or 0.01 nM-10uM.
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00270} it is 1o be notad that dosage concentrations and ranges may vary with the
severity of the condition to be alleviated, or may vary with the subject’'s immune
response. in general, the goal is to achieve an adequate immune response, For
administration by subcutaneous or intradermal infection, the exient of an immune
response may be determined, for example, by size of delaved local immune skin
reaction at the site of injection (e.g., from 0.25 inch to 4 inch diarneter). The dose
required {o achieve an appropriate immune response may vary depending on the
mdividuatl {and thelr immune system) and the response desired. Standardized dosages
may also be used.

100271 Inn the context of subcutaneous or intradermal administration, if the goal is
to achieve a 2 inch local skin reaction, using a bacterial composition, the total dose
may, for example, range from 2 million bacteria {e.g., 8.001 mi of a vaccine with a
concentration of 2,000 million organisms per mi) to more than 20,000 million bacteria
(e.g., Tmlofa vaccine with a concentration of 20,600 million organisms per ml}. The
conceniralions of individual bacterial species or antigens thereof within a composition
may aiso be considered. For example, if the concentration of one particular pathogenic
bactenial species, cell size of that species or antigenic load thereof is rmuch higher
refative {o the other pathogenic acterial species in the vaccine, then the local immune
skin reaction of an individual may be likely due to its response to this spacific bacterial
spacies. In some embodiments, the immune system of an individual may respond
more strongly to one bactenal species within a compaosition than another, depending for
axampie on past history of exposure to infection by a particular species, so the dosage

of composition may be adjusted accordingly for that individual,

woneT 2 For any particular subject, the timing and dose of reaimeants may be
adjusted over fime {e.g., timing may be daily, every othar day, weekiy, monihiy)
according to the individual need and the professional judgement of the person
administering or supervising the administration of the compositions. For example, in

the context of subcutaneocus or infradermal administration, the compositions may be
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administered every second day. An initial dose of approximately 0.05 mi may be
administered subcutaneously, followed by increases from 0.01-0.02 mi every second
day until an adeguate skin reaction is achieved at the injection site (for example, a 1
inch to 2 inch diameter delayed reaction of visible redness at the injection site). Once
this adequate immune reaction is achieved, this dosing is continued as a maintenance
dose. The maintenance dose may be adjusted from time to time to achieve ihe desired
visible skin reaction (inflarnmation) at the injection site. Dosing may be for a dosage
duration, for example of ai least 2 weeks, 2 months, 6 monihs, 1, 2, 3, 4, or b years or

longear.

0273l In some embodiments, the invention may include antigenic compaositions
administered to one or more epithelial issues by a non-enteric route. For example: to
skin by intradermal or subcutaneous injection; to lung epithelium by inhalation.
Accordingly, in some embodiments the antigenic compositions of the invention are
administerad 50 as (0 provoke an immune response in a non-enteric tissue, such as an
epithelial tissue. In some embodiments, one or more non-enteric routes of
administration may be combined with one or more additional routes of administration,

such as infratumoral, intramuscular or infravencous administration.

[B0274] In various aspects of the invention, the antigenic compositions that are
administered to a patient may be characterized as having an antigenic signature, L.e., a
combination of antigens or epitopes, that is sufficiently specific that the antigenic
composition is capable of eliciting an immune responsa that is specific to a particular

nathogen, such as an adaplive Immune response.

[00275] The amount of active compound (e.q., bacterial species, viruses,

orotozoa of helminths, or antigens thereof) in compositions of the invention may vary
according o factors such as the dizease state, age, sex, and weight of the individual.
Dosage regimens may be adjusted to provide the optimum therapeutic response. For

exampie, a single bolus may be administerad, several divided doses may be
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administered over time or the dose may be proportionally reduced or increased as
indicated by the exigencies of the therapeutic situation. {t may be advantageous to
formulate parenteral compositions in dosage unit form for ease of administration and

uniformity of dosage.

1062761 In the case of antigenic formulations {analogous o a vaccine), an
immunogenically effective amount of a compound of the invention can be provided,
alone or in combination with other compounds, with an immunological adjuvant. The
compound may alse be linked with a carrier molecule, such as bovine serum albumin
or keyhole limpet hemocyanin {o enhance immunogenicity. An antigenic cornposition
{(*vaccing”} is a composition that includes materials that elicit a desired immune
response. An antigenic composition may select, activate or expand memory B, T cells,
neutrophils, monocytes or macrophages of the immune sysiem to, for example, reduce
or eliminate the symptoms of the 1BD. In some embodiments, the specific pathogenic
microbe, virus, viral anfigens, bacteria, bacterial antigens, or compositions thereof of
the invention are capable of eliciting the desired immune response in the absence of
any other agent, and may therefore be considered to be an anfigenic composition. n
some embodiments, an antigenic compaosition includes a suitable carrier, such as an
adjuvant, which is an agent that acts in a non-specific manner (o increase the immune
response to a specific antigen, or to a group of antigens, enabling the reduction of the
guantity of antigen in any given vaccine dose, or the reduction of the frequency of
dosage required to generaie the desired immune response. A bacterial antigenic
composition may include live or dead bacteria capable of inducing an immune
response against antigenic determinants normally associated with the bacteris. In
some embodiments, an antigenic composition may include live bacteria that are of less
virulent strains (attenuated), and therefore cause a less severe infection. In some
embodiments the antigenic composition may include live, attenuated or dead viruses
capable of inducing an immune response against antigenic determinants normatly

associated with the virus.

109



W 2012/012874 PCT/CAZDIIN0G85T

F00277] An antigenic composition comprising killed organisms for administration
by injection may be made as follows. The crganism may be grown in suitable media,
and washed with physiological sali solution. The organism may then be centrifuged,
resuspended in saline solution, and killed with heat. The suspensions may be
standardized by direct microgcopiq count, mixed in reguired amounts, and stored in
appropriate containers, which may be fested for safety, shelf life, and sterility in an
approved manner. In addition to the organism and/or antigens thereof, a killed
greparation suitable for administration to humans may inciude phenol preservative {(for
example 0.4% ) and/or sodium chioride (for example on the order of 0.9%). The
composition may also for example include trace armounts of brain heart infusion (beef),
peptones, yeast extract, agar, sheep biood, dextrose, sodium phosphate andfor other

media components.

002781 In some embodiments, the antigenic composition may be used as an

aerosol for inhalation.

o279 in general, the compositions of the invention shouid be used without
causing substantial toxicity, Toxicity of the compounds of the invention can be
determined using standard techniguss, for example, by testing in cell cultures or
axperimental animals and determining the therapeutic index, i.e., the ratic between the
LD50 (the dose lethal to 50% of the population} and the LD100 (the dose lethal to
100% of the population}.

nozsg] In some embodiments, bacleria that are members of the endogenous
Tiora of a particutar region of the GIT may be used to formulate antigenic compositions
of the invention. The rows of Table 1 list a number of bacterial species, logether with
the biological regions in which each species may form a part of the endogenous flora.
For exampie, Abiotrophia spp. are typically members of the endogenocus flora of the

mouth.
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Tabie 1: Human Bacterial Normal Flora (Endogenous Bacterial Human

Pathogens)

Bacterial species

Mouth

Stomach

Duodenu
m/

Jejunum

lleum

OFL/mb

1045

102

1078

1048

Abiotrophia spp

+

Acholeplasma

tsiciiawii

+

Acidaminococcu

s farmentans

+

Acinatobacter

SOD.

Actinobacilus

S0D.

Actinobaculum

a0,

Actinomyces

spD.

o

ABTOMOonas spp.

Anaerorhabdus

furcosus

Anasrococous

hydrogenalis

Anaerococous

lactpivticus

Anaerocoocus

prevoti

“Adopabium spp.

f Bacillus spp.
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| longum

Bacteroides + +
caccae
Bacieroides + +
distasonis
Bacteroides + +
aggerthii
Bactercides x ¥
fragilis
Baciergides + X
merdae

| Bacteroides + &
avatus
Bacteroides + +
splanchnicus
Bacteroides + +
thetaictaomicron
Bacteroides + &
vulgatus
Bifidobacterium + + 3
adolescentis
Bifidebacterium + + +
bifidum
difidobacierium + T -
breve
Bifidobacterium o * -
caternlatum
Bifidobacterium + + +
dentium

| Bifidobacterium + + +
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Bilophila

wadsworthia

Burkholderia

cepacia

Butyrivibrio

fibrisclvens

Campylobacter

concisus

5§mpyéobac§er

CUivUs

Campylobacter

gracilis

Campylobacter

jejuni

Campyiobacier

rectus

Camoviobacter

showae

mffiampylabactes’

spuUtorem

Capnocytophaga

granulosum

+

Capnocyiophaga

gingivalis

Campylobacter

haemplyiica

Capnocytophaga

ochraces

Capnocytophaga

sputigena
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Cardiobacterium

hominis

Cedecea spp

Centipeda

caricdonti

Citrobacter

freundi

Citrobacter

koseri

Clostridium spp.

acoolens

Corynebacterium |

Corynebacterium

afermentans

Desulfornonas

pigra

4.

Dysgonomonas

Fikenels

corodens

Eniercbactar

aefogenes

e

Enterobactsr

cloacae

Enterchactar

gergoviae

Enterobacier

.,i_

TEr&i@robaC‘i@r’m

taylorae
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Enfarccoccus

S0D.

“+r

Fscherichia col

Escherichia

fergusonil

Escherichia

hermannii

Eacherichia

Ewingella

americans

Finegoldia

mMagnuls

Fusobacterium

alocls

Fusobacierium

gonidiaformans

Fusobacterium

mortiferum

Fuscbacterium

navitorme

Fuscbhacterium

necrophorum

oo
i

Fusobacterum

nucleaium

ke

Fusobacterium

suic
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Fusobacierium

russii

Fusobacterium

varium

Gardnerella

vaginalis

Gemella

haemolysans

Gemeila

morbillorum

 Globicatella sop.

Granudicatella

spp.

Haemophilus

spD.

Hafnia alvei

Helcocoocus

kunzi

Helicobacter spp.

Kingelia spp.

Klebsiella spp.

Lactobaciiius

acidophilus

Lactobacillus

brave

Lactobaciiius

casel

l.acichaciilus

fermentum

116




WO 2012/012874

POECAZOLID0085T

Lactobaciiius

revutern

Laciobacillus

salivarius

L eclercia

adecarboxylaia

Leminorella spp.

o

4 [eplotrichia

bugcealis

+

Megasphaera

elsdanil

+

Micrococous

iuteus

]
T

Microcooous

ylae

fMicromonas

micros

iitsuckelia

multiacidus

Mobiluncus

curisii

,.4;.

Mobilunous

mulieris

Moellarelia

WISCOonsensis

Moraxells

catarrhalis

other Moraxelia

| 5pP.
|

117



WO 2012/M12874

POT/CA2811/006851

i’xﬁg}ééﬁeiia

morganii

e
H

Mycoplasma

huccale

Mycoplasma

fermentans

Mycoplasma

hominis

Mycoplasma

lipophilum

+

Mycoplasma

orale

+

Mycopiasma

pheumonias

o

£

=

lyeopiasma

salivarium

Parioes

auglomerans

Pasteuralia

muliocida

Padinoocous

e

Pepioniphilus

asaccharoiyticus

Papiosireptococe

us producius

Porphyromoenas

118



WO 2012/052874 POTCAZGLIAO085T

T
| Porphyromonas | + + E
[
catoniae
Porphyromonas | + +

endodonialis

Porphyromonas | + +

gingivalis

Pravotelia + ” +
puccae

Pravolelia 4 ;
hucealis
Prevotella § + -
Corpors
Fravotelia L+ +
dentalis
Prevoiella + ) +
denticola
Prevaotella + x
Broacs
Prevolelia + +

heparnolylica

Pravotella + +

intermedis

Prevotels + +

foaschel

Frevolela +

melaninogenica

Frevolella 4 o+

nigrescens |

Pravolela oralis + +
| Pravotelia oris + + |

! |

119



WO 2012/012874

PUT/CAZOTIAODBSE

Pravotelia

oulorum

FPrevolella

tannerae

Frevotella

veroralis

Praevoielia

zoogiecformans

FPropionibacierniy

M Propionicum

Froteus mirabilis

...%.

Proteus penneri

Proteus vulgaris

Providencia

retigen

Providencia

stuartii

ke

agruginosa

Psetudomonas

Reioriamonas

intestinalis

Rothia

deniocariosa

Rothia

mucilaginosa

Ruminocooous

productus

Se%emmgnas

SR

120



W 2012/012874 PCT/CAZBIT/H0085E

Serratia + +
liguetaciens
Serratia + +
Marcescens
Serratia odorifera + +

Staphylococcus |+

aureus

Staphyiococcus | +

apidermidis

Streptococcus + + g
agaiactiae
Streplococous + + + +
anginosus
Streptococcus + + -
bovis

Streptococcus + + + +

constellatus

Streptococcus | +
criceli
Sireptococcus +
orista
Streptococcus +
equisimilis
Streplococcus +
gordoni
Streptococcus + + + T

intermedius

Strepiccoccus + +

mitls




W 2082/012874

POT/CAT /66885

Sireptococcus

mutans

Streptococcus

oralis

Streptococcus

parasanguis

Streptococcus

pyogenes

Streptococous

sallvarius

Sireptococcus

sanguis

sohrinus

Streptococcus

vestibularis

Group C+ G

Streptococal

o+

Succinivibrio

desdrinosocivens

Sutterella spp.

Huttonelia

indoiogenes

Tissleralla

prasacuta

Treponema

denticola

Treponema

I maltophilum

122



WO 2012/012874 PCT/CAZOLL/GHOBSY

Trepbn@ma +

socranskii

Treponema +

vincentii

Ureaplasma +

uraalyticum |
Velllanella spp. | + ¥ ¥ ¥
10602818 Endogenous microbial flora, such as bacleria, have access lo tissues for

pathogenests either through contiguous spread or bacteremic spread. Under favorable
cenditions, all endegenous organisms can become pathogenic and invade locally and
spread by contiguous spread to adjacent tissues and organs. Endogenous bacterial
flora of the skin, mouth and colon are the species that are understood 1o also be
amenable 10 bacleremic spread. Bacleria that are members of a particular endogenous
fiora domain may therefore cause infection in tissuas or organs fo which these bacleria
ray spread. Accordingly, one aspect of the invention involves the use of endogenous
microbial pathogens to treat an |BD having symptoms localized to a region of the GIT in
which the endogenous bacteria may spread to cause infection. The columns of Table 2
list domains for endogenous flora. The rows of Table 2 list regions of the GIT within
which 1BD may be situated. Accordingly, one aspect of the invention involves the use of
endogencus microbial pathogens to formulate antigenic compositions, or the selaction
of exdsiing formulations having the pathogens, for freating an 1BD situated in the region
of the GIT to which the pathogen may spread to cause an infection. Accordingly, in
alternative embodimenis, an IBD thatl is syraptornatic in the region listed in the first
column of Table 2 may be treated with antigenic compositions comprising antigenic
determinants that are specific for microbial pathogens that are mermbers of the
endogenous flora of one or more of the endogencus flora domains listed in the first row

of Table 2 and indicated with an X or a check mark in the appropriate row.
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Table 2: Tissue/Organ Pathogenicity of Endogenous Flora

Tissue/ organ Duo-denumy/ .
Mouth Siomach . Heum | Colon
site Jejunum

Oiral ¥

Tonsit ¥

MNasopha-

ryrd Sinus X

Esophagus X

Stomaoh ¥

Small bowel e X

Colon/
Hectum X

Anus y

002823 In accordance with the combined information in Tables 1 and 2, 1BD
manifest in a particular region of the GIT set out in column 1 of Table 2 may be ireated
with antigenic cornpositions comprising antigenic deferminants of the corresponding
bacterial species of Table 1, so0 that the column headings in Table 2 are in effect

replaced with the bacterial species of Table 1.

Bo2az] in scme embodiments, pathogens for use in the invention may be
exogenous badcierial pathogens. For example, the organiems listed in Tabla 3 may be
used as microbial pathogens to formulate anfigenic compositions, or antigenic
compositions having those pathogens may selected, for use to treat an 1BD situated in
the region of the GIT listed with the relevant organism in Table 3. In some
smpodiments, antigenic determinants of both endogenous and exogenous bacterial
species targeted to a specific tissue or organ may be used in combination. For
example, an antigenic composition derived from, or specific for, Clostridium difficile,

may be used o treatl a 1BD situated in the colon.
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Table 3 Exogenous Bacterial Human Pathogens, and thelr Sites of Infection in
T

the i

Bacterial Species

Raegion of the GIT

Aerobacter spp.

small bowel, colon,

Bacillus anthracis

oral, small bowel, colon, nematological

Bacillus cereus

colon,

other Bacillus spp.

| colon, stomach, small bowe!

Brucella spp.

small bowel, colon

Campylobacter coli

small bowel colon

Campylobacter

iejuni

colon

Campylobacter

small bowel, colon

subierminale

sputorum

Clostridium simall bowel, colon, stomach

oifermentans

Clostridium m&a%on, small bowel

botulinum

Clostridium difficie | colon

Clostridium indolis | small bowel, colon, stomach,
Clostridium small bowel, colon, stomach

rnangenoli

Clostridium small bowel, colon, stomach

perfringens
Clostridium sordellii | small bowel, calon, stomach

Clostridium small bowsl, colon, stomach

SpOTOgenas

Clostridium small bowel, colon, stomach )

Fdwarsiella tarda

small bowe!, colon
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Francisella small bowel
tilarensis

Helicobacier pylori | stormach
Leptospirosis spp. | oral 7

Listeria

monocytogenes

small bowel, colon

Mycobacterium

bovis

colon, small bowel

Mycobacterium

tuberculosis

T small bowel, colon

Pediococcus spp.

1 colon

Plesiomonas

shigelloides

small bowel, colon

Ricketisia

ricketisiae

small bowe!

Salmonelia spo.

stomach, small bowel, colon

Shigella bovdii colon

Shigella colon

dysenieriae

Shigella flexneri colon

Shigelia sonnei colon

other Spirllum spp. | colon

Strepiococcus smail bowel o
zooeapidemicus

Treponema oral, anus -
pailidum

Tropheryma

whipplei

smali bowel, colon

Vibrio cholerae

Vibro fluvialis

colon, smaill bowel

smatl bowel, colon
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Vibrio hoilisae
Vibrio

parahaemaclyiicus

small bowel, colon

colon, small bowel

pseudotuberculosis

Yersinia amail bowel, colon
entercoolitica
Yersinia small bowal, colon

[D0284]

In some embodiments, oathogens for use in the invention may be viral

pathogens. Table 4 provides an exemplary list of viral pathegens together with the

tissue and organ sites for which each viral species is reportedly a pathogen.

Accordingly, one aspect of the invention involves utilizing immunogenic compositions

that are spacific for the named viruses to treat an 1BD situated in the region of the GIT

i

Table 4 Viral Human Pathogens and Their Sites of Infection

that is identified adjacent io the name of the virus in Table 4.

Wirys

Region of the (GIT

Herpes Simplex
virus (1 and 2)

Cytomegalovirus

fecium, anus

Epsiein-Barr virus

Adenovirus o

FHuman

papilioravirus

aral

oral, small bowel, colon

anus, oral

[
)
o
=
B
[
=,
=t
)
@
O
I

smail bowsl, colon, oral

Colliviruses

oral

Rotaviruses

small bowel, colon

Alphaviruses i

small bowel, colon,
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orail, small bowel, colon

Toroviruses

small bowel, colon

virus

Parainfluenza oral
viruses
Respiratory syneytial | oral

Human

metapneumovirus

oral, small bowel, colon

Vesicular stomatitis

oral, smai bowel, colon

virus

Rabies virus oral .

influenza virus e —
Hantaviruses 4 oral o s

Machupo virus

amall bowel, colon

Jurnin virus

Poliovirus

Coxsackiaviryses

Echoviruses

T oral, small bowel, colon

small bowel, colon

" small bowel, colon

Fsmall bowel, colon

Hepatitis A virus

Rhinovirusas

small bowsa!, colon

oral

Moroviruses and

other Calicivirusss

amall bowsl, colon

Astroviruses

Ficobimaviruses

| Hepatitis E virus

small bowel, colon

small bowel, colon

small bowsl, colon

062851 The cumulative information in Tables 1 through 4 provides an exiensive
identification of pathogens that may be used in the formulation of antigenic
compositions of the invention, together with an identification of the region of the GIT in

which these organisms are pathogenic, and accordingly identifies the region of the GIT
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it which an 1BD is situated that may be treated with an antigenic formuiation of the

invention.

100285] In some embodiments, the pathogen selected for use in antigenic
compositions of the invention may be cne that is a common cause of acute infection in
the ragion of the GIT in which the 1BD to be treated is situated. Table 5 identifies
bacterial and viral pathogens of this kind, togather with the region of the GiT in which
they commonly cause infection. Accordingly, in selected embodiments, an 1BD residing
in a region of the GIT identified in the first column of Table 5 may be treated with an
antigenic composition that comprises antigenic determinanis for one o more of the

nathoegenic organisms kisted in the second column of Table 5.

Table &: Common causes of scule infection (bacteria and vivuses) for
selected regions of the GIT

Selected regions | _ ,
» Common Bacterial or Viral FPathogens
- of the GIT

Oral Frevotella melaninogenicus, anaercbic streptococd,

viridans strepiococci, Actinomyces spp.,
Paptostreptococeus spp., Bacteroides spp., and other oral

anasrobes

herpes simplex, coxsackieviruses, Epstain-Barr

Stomach Sireptococous pyogenes, Helicobacter pylori

cytomegalovirus, herpes simpiex, Epstein-Barr, rotaviruses,

noroviruses, adenoviruses

Small bowel Escherichia coli, Clostridium difficile, Bacteroides fragilis,

25

Bacteroides vulgalus, Bacleroides thetaiotaomicron,
Clostridium perfringens, Salmonella enteriditis, Yetsinia

enterocolitica, Shigella flexner

adenoviruses, astroviruses, caliciviruses, noroviruses,

rofaviruses, cytomegalovirus
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Colon/Rectum Escherichia coli, Clostridium difficile, Bacteroides fragifis,
Bacteroides vulgatus, Bacteroides thetaiotaomicron,
Clostridium perfringens, Salmonelila enteriditis, Yersinia

enterocolitica, Shigslla flexner

adenoviruses, astroviruses, caliciviruses, noroviruses,

rotaviruses, cytomegalovirus

Anus $trep"facaccus pyogenes, Bacteroldes spp., Fusobacterium

Enterobacier spp., Pseudomonas aeruginosa, Treponema

palidum

herpes simplex

|
|
|
|
S
|
j spp., anaerobic streptococei, Clostridium sop., E. coli,
|
|
|
L

100287 The specific organisms which commonty cause infection in a specific
region of the GIT may vary by geographical location. Table 5 is thus not an exhaustive
list of commen pathogens for all gecgraphic locations and poputation groups. itis
understood that a clinical microbiologist skilied in the art could determine the common
pathogenic species in a parlicular geographic area or population group for a specific

region of the GIT in accordance with the invention.

TDOZBE Humans are hosts fo a wide rangs of gastrointestinal parasites, including
various protozoa and helminths, which for purposes of the present invention constifute
pathogens of the GIT (Schafer, TW., Skopic, A Parasites of the small intestine, Curr
Gastroenterol Reporis 2006,8:312-20; Jernigan, J., Guerrant, R.L., Pearson, R.D.
Parasitic infections of the smail intesiine. Gut 1894;35:289-93; Sleisenger & Fordiran's
Gaslrointestinal and liver disease. 8th ad. 2008; Garcia, 1.8, Diagnostic medical
parasitology. Sth ed. 2007). Compositions of the invention may accordingly include
antigenic cormponents of various protozoa, including Tor example: Giardia famblia,
Cryptosporidium parvum, Cryptosporidium hominus, Isospora belli, Sarcaocystis

sheckas, Coccidian like bodies (Cyclospora species), Enferocyfozoon bieneusi,
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Entamoeba histolyfica, Enfamoeba dispar, Entamoeba coli, Entamoeba hartmanii,
Endolimax nana, lodamoeba biifschlii, Dientameoba fragilis, Blastocyslis hominus,
Cyclospora cayvetanensis, Microsporidia, Trypanosoma cruzi, Chilomastix mesnili,
Pentatrichomonas hominis, Balanticdium coli. Similarly, compositions of the invention
may include antigenic components of various helminths, including for example:
Cestodes {tapeworms), Taenia saginata, Taenia sofium, Diphyllobothrium species,
Hymenolepis nana, Hymenolepis diminuta, Dipylidiuvm caninum, Nematodes (round
worms), Ascaris lumbricoides, Strongyloides stercoralis, Necator armericanus,
Ancyiostoma duodenale, Ancylostoma caninum, Tichuris frichiura, Capiilaria
phitinpinensis, Trichostrongyius species, Trichinella species, Necafor americanus,
Anisakis and related species, Angiostrongyius costaricensis, Enterchius vermicularis,
Trematodes (flukes), Fasciolopsis buski, Helerophyes apeicies, Echinostoma species,
Clonorefils sinensis, Gpisthorchis species, Fasciola speciss, Metagonimus yokogaw,
Schistosoma mansoni, Schisfosoma japonicum, Schistesoma mekongi, Schisfosoma

intercalatum, Echinostoma species and Paragonimus species.

[0G289) in selected embodimenis, the invention involves diagnostic steps to
assess a patient's previous sxposure to an organism. For example, the diagnostic
steps may include taking a medical history of exposure to selected pathogens, and/or
avaluating a patient's immune response to a selected pathogen. For example, a
serology test may be conducted to detect antibodies fo selected pathogens in a
patlent's sera. In connection with this aspect of the invention, antigenic determinants of
a selected pathogen may be chosen for use In an immunogenic composition on a
selected patient based on a diagnostic indication thal the patient has had one or more
prior exposura(s) to the pathogen, for example by virtue of the presence of antibodies

to antigenic determinants of that pathogen in the patient's sera.

60200} In further selected embodiments, the invention involves diagnostic steps
to assess a patient’s immunological response o tregiment with 2 selected

immunogenic composition. For example, the diagnosiic steps may include evaluating a
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patient's immune response to the antigenic determinants of thai immunogenic
composition, for example using a serological fest to detect antibodies to those antigenic
determinants. In connection with fhis aspect of the invention a ireatment with a selected
immunogenic composition may be continued if the evaluation indicates that there is an
active immunological response {o the antigenic determinants of that composition, and
the vaccine treatment may be discontinued, and an alternative reatment with a
dgifferent immunogenic composition may be initiated, if the evaluation indicates that
there is not a sufficlently sctive immunological response o the antigenic delerminanis

of the immunogenic composition.

[0G291] Although various embodiments of the invention are disclosad herain,
many adaptations and modifications may be made within the scope of the invention in
accordance with the common general knowledge of those skilled in this art. Such
modifications include the substitution of known equivaients for any aspect of the
invention in order to achieve the same result in substantially the same way. Numeric
ranges are inclusive of the numbers defining the range. The word "comprising” is used
herein as an open-ended term, substantially equivalent to the phrase "including, but not
fimited to", and the word "comprises” has a corresponding meaning. As used herein,
the singular forms "a", "an” and "the" include plural referents unless the context clearly
dictates otherwise. Thus, for example, reference to "a thing" includes mors than cne
guch thing. Citation of references herein is not an admission that such references are
prior art 1o the present invention. Any priority document(s) and all publications,
inciuding but not limited to patents and patent applications, cited in this specification
are incorporated herein by reference as if each individual publication were specifically
and individually indicated to be incorporated by reference herein and as though fully set
forth herein. The invention includes all embodiments and variations substantialy as

hereinbefore described and with reference to the examples and drawings.

602923 i some embodiments, the invention excludes steps that involve medical

of surgical treatment.
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ron293: The foliowing examplaes llfustrate embodiments of the invention.

EXARMELE & Clinical Studics

Bacleral Compositicns

o294} Five killed bacterial composifions have been used {o treat a wide variely

of cancer types and stages in blinded studies, as follows:

The Bayer Corporation MRV™ "Bayer MRV (Hollister-Stelr Laboratories,

1.
Spokane, WA, U.S.A), containing the following bacierial species:

Crroanisms nerml

Staphylococcous aureus 1200 million
viridans and non-hemolytic Streptococc 200 million
Streplococcus pneumonias 150 million
Moraxelia (Neisseria) catarrhalis 150 million
Klebsialla pneumoniag 150 million
Haemophilus influenzae 150 million
002953 This vaccine was produced for the Tollowing indications: rhinitis, infectious

asthma, chronic sinusilis, nasal polyposis and chronic serous olitis media. Cancer
treatment was not indicated as an inlended use for this vaccine, The vaccine also
included the following ingredients: 0.4% phenol, 8.8% NaCl, race amounis of brain
heart infusion {beefl), peplones, veast exiract, agar, sheep blood, dextrose, and sodium

phosphates.

2. Stallergenes MRV "Sallergenes MRV {Laboraiories des Stallergenes, S.A

"y

Fresnes, France), containing the following:

Organisms nermi
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Staphylococcus auretis 600 million
Staphylococcus albus 500 million
non-hemolytic Streptococci 200 miliion
Streptococous pnewmoniae 150 railiion
Moraxelia (Neisseria) cafarrhialis 150 million
Klebsiella pneumoniae 150 million
Hasmophilus influenzae 150 miflion
(00286} This vaccine was produced for the same indications as the MRY vaccine

Le., recurrent respiratory tract infections, and listed cancer as a contraindication.

(002971 As set out below, surprisingly, these MRV vaccines, which contain many

common iung pathogens, were found to be effective for the treatment of lung cancer.

3. Polyvaccinum Forte (PVF; Biomed 8 A, Krakow, Poland}, containing the

following:

Organisms per mi

Staphyiococcus aureus 500 million
Staphylococcus epidermidis 500 million
Escherichia coli 200 million
Corynebacterium pseudodiphiheriticum 200 million
Streplococcus pyogenes 100 million
Streplococcus salfvarius (viridans Streptococei) 100 million
Streptocoocus prnieumoniag 100 million
Moraxella (Neisseria) catarrhalis 100 mitlion
Klebsiella pneumoniae 100 million
Haemophilus influenzase 100 million
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[50288] This vaccine was produced for chronic and recurrent inflammalory
conditions of the upper and lower respiratory fract and genitourinary tract, including
rhinopharyngitis, recurrent laryngitis, tracheitis, bronchitis, ofitis media, chronic and
recurrent neuralgia of trigerminal and occipiial nerve, ischialgia, brachial plexitis,
intercostals neuralgia, chronic cystoureteritis, vaginitis, adnexitis, and endometrium

inflarmmation. Cancer treatment was not indicated as an intended use for this vaccine.

§00299] Of note, although the total concentration of bacteria in PVF is identical to
that of the MRVs (Bayer and Stallergenes), patients typlcally demonstrated a visibie
inflammatory mmune response 1o subcutanecus injection of the PYF composition at a
much smaller dose than the usual dose required {0 achieve a similar skin response with
the MRV compaosition, indicating that the immune reaction was likely cccurring o one of
the novel components in the Polyvaccinum Forte vaccine, such as E. coli. As set out
below, surprisingly, PVF, which contains E. coli a common pathogen of the colon,
abdomen, kidney, ovaries, perifoneum, liver and pancreas, has been found {o be
effective in the treatment of cancers in the colon, abdominal lymiph nodes, kidney,

ovary, peritcneum, liver and pancreas.

4. Staphage Lysate (Delmont Laboratories ine., Swarthmaore, PA, USA), containing

the following:

Staphyiccoccus aursus

10063607 As set out below, surprisingly, Stavhage Lysate, which contains
Staphylococcus aureus a common pathogen of the breast and bone, was found to be

affective in the treaiment of cancer in the breast and bone,

Administration of MRV, Staphage Lysate and PVF
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1003013 The bacterial compositions (vaccines) were a suspensicn of killed
bacterial cells and therefore, the suspensions were gently shaken prior to use to ensure
uniform distripution prior to withdrawing dose from vial, and administered
subcutansously three times a week on Mondays, Wednesdays, and Fridays. Patients
were advised {o continue treatment for at least 6 months. The dose of vaccine required
was determined by the adequacy of the immune reaction to the vaccine. Beginning
with a very small dose (0.05cc), the dose was gradually increased (by §.01-0.02¢cc
each lime) uniii an adeguate immune reaction was achieved. This delayed local
reaction at the injection site appearad within 2 — 48 hours after injection and lasted for
up o 72 hours or longer. The goal was to achieve a one o two inch diametsr round
patch of pinkness/redness at the injection site, indicating adeguate immune stimulation.
Cnce this reaction was achigved, the dose was maintained at the level required to
achisve this reaction. If the reaction was significantly less than two inches (e.q., half an
irch) the dose was increased, if it was significantly more than two inches (e.g., three
inches), the dose was decreased. This local immune reaction generally occurs within
the first 24 hours after the injection. Patients were asked 1o check for this reaction and,
it present, o measure or mark it. The maintenance dose required to achieve an
adequate immune reaction varies considerably, depending on the individual's immune
response - as little as 0.001ce for some people, as much as 2cc for others. The
vaceine must be siored in a refrigerator (2° to 8°C). The usual site for injection is the
upper arms, the thighs or the abdomen. The exact site of each injection was varied so
that it was not given in sites in which pinkness/redness was still present. A known

contraindication to the vaccines is hypersensitivity 1o any component of the vaccine.

iGo3eay fifth vaccine, a polymicrobial oral vaccine, was used in aliernative

aspects of the invention, as follows:

5. Respivax, produced by BB-NCIPD Lid (Bulgaria). This oral vaccine contained

ihe tollowing freeze-dried killed bacterial species:
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Organisms per mg

Strepfococcus prieumonias 25 million
Neissaria catarrhalis 25 million
Streplococcus pycgenes 25 million
Haemophilus influenzae 25 million
Staphvlococcus aursls 25 million
Kiebsiella pneumoniae 25 miltion

Administration of Respivax

IRy The Respivax oral vaccine was produced for the trealment for chronic
respiratory infection, and contains many of the most common respiratory tract
pathogens, including many of the rmost common causes of lung infection. Patients were
treated with a dose of one 50 mg tablet per day, providing the squivalent of 1.25 x 10°
cells of each species per dose. Patients were prescribed the above dose for a

continuous period of al least 6 months.

0304 As set out below, surprisingly, Respivax oral vaccine, which contains
many common lung pathogens, was found to be effective for the treatment of cancer of

the lung.

EXAMIPLE 14 Cancer of the Lung
[GUS0E] This section relates to primary cancer in the lung, or mefastases to the
iung, trealed with microbial pathogens of the lung, such as endogenous respiratory

bacteria Hora,

160308 Fatlents qualified for the lung cancer study if they were initially diagnosed
with stage 38 or 4-jung {inoperable) cancer. Lung cancer staging was performed using
standard methods as for example described in AJCC: Cancer Staging Handbook (sixth

edition} 2002; Springer-Verlag New York: Editors; Fredrick Greene, David Page and
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frvin Fleming, or in International Union Against Cancer: TNM Classification of Malignant
Tumors (sixth edition) 2002; Wiley-Liss Geneva Switzerland: Editors: L.H. Sobin and

C.H. Wittekind. For example, lung cancers may be classified as follows:

THM lung clinical and oathological classification

=

PRIMARY TUMOUR

T Primary tumour cannot be assessed, or tumour proven by the presence
of malignant cells in spuium or bronchial washings but not visualized by
imaging or bronchoscopy

Tis  Carcinoma in situ

T  No evidence of primary turnour

71 Tumour 3 crn or less in greatest dimension, surcunded by lung or
visceral pleura, without bronchoscaopic evidence of invasion more
proximal than the lobar bronchus (e, not in the main bronchus)

T2 Tumour with any of the following features of size or extent; More than 3
om in grealest dimension involves main bronchus, 2 cm or more distal to
the carina Invades visceral pleura Associated with atelectasis or
obstructive pneumonitis that extends to the hilar region but does not
involve the entire lung

T3 Tumour of any size that directly invades any of the following: chest wall
{including superior sulcus turnours), diaphragm, mediastinal pleura,
parielal pericardium,; or tumour in the main bronchus less than 2 om distal
to the carina but without involvement of the carina; or associated
atelectasis or obstructive pneumonitis of the entire lung

T4 Tumour of any size that invades any of the following: mediastinum, heart,

great vessels, rachea, esophagus, vertebral body, carina; or tumour with

a malignant pleural or pericardial effusion; orwith separate tumour

nodule(s) within the ipsiiateral primary-tumour fobe of the lung
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M REGIONAL LYMPH NODES

NX  Regional lymph nodes cannot be assessed

MO Mo regional lymph node metastasis

N1 Mestastasis in ipsilateral peribronchial and/or ipsilateral hilar lymph nodes
and intrapulmonary nodes, including involvement by direct extension

M2 Metastasis in ipsilateral mediastinal and/or subcarinal lymph node(s)

M3 Metastasis in contralateral mediastinal, contralateral hilar, ipsilateral or

contralateral scalene, or supractavicular lymph node(s)

] CHSTANT METASTABIS

MX  Distant metastasis cannot be assessed

MO No distant metastasis

M1 Distant metastasis; includes separate tumour nodule(s) in the non-

orimary-tumour tobe (ipsilateral or contralateral)

Sinoe Grouping of THM Subsels:

Cceult X NG MO
CArcinnma
Stage O Tis MO MO
Stage 1A 1 NO M0
Stage 1B T2 NO MO
Stage 1A T M1 MO
Stage 1B T2 N1 MO
r3 NG MO
Stage HIA 13 M1 MO
T1 N2 MO
T2 N2 MO
T3 M2 MO
Stage B Any T N3 MO
T4 Any N MO
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Stage 1V Any T Any M M1

00307} Charts with diagnostic codes 162.9 (lung cancer) and 187 (metastatic
cancer) were collecied manually and electronicaily. information was collected on these
patients, such as date of diagnosis, dale of death, and cancer stage. Charts for patients
were reviewed o confinm the date of diagnosis and cancer stage. Patienis were
excluded from the analysis for the following reasons: 1) wrong stage; 2) missing data;
3y no chart, or; 4) chart did not reach in time for the data analysis. 20 patients were
excluded from the study because their charts have not arrived yet or there was
insufficient information, of which 8 were MRV users. The study group includes 108
patients in total: 50 who took the MRV vaccine and 58 who did not take the MRV

vaceine.

00308] Comparison of survival of patients initially diagnosed with stage 3B and 4
lung cancer who took MRV with patients who didn't take MRV and with SEER standard
survival data for patients initially diagnosed with stage 3B and 4 lung cancer {Figure 1)

was as follows:

SEER non-MRY MRY
median survival, 5 months 10.5 months 12.5 months
survival at 1 year:  25% A45% 58%
survival at 3 vears: 5% 3% 20%
survival at 5 vears. 3% 0% 10%
(003093 A compartison of survival (as above), including only those patients who

took MRV for at teast 2 months (Figure 2) is as follows:

meadian survival: 16.5 months

survival at 1 year.  70%
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survival at 3 years: 27%

survival at 5 years: 15%

03401 Median survival and survival at 1 year, 3 years and 5 years, was
substantially better in the group thal was treated with MRV (containing bacteria which
commonly cause lung infection), evidence of the effeciiveness of this vaccine for the
treatment of jung cancer. Patients who were treated with the MRV vaccine for more
than 2 months had higher survival rates, further evidence of ihe effectiveness of this

vaccine for the treatrent of iung cancer.

003113 An alternative analysis was conducted on data that included a patient
population to whom the MRV composition was not available, fo address a perceived
potential for bias caused by sicker patients being more likely to choose the novel
treatment (with MRV) and healthier patients being potentially fess likely to submit to the
use of the antigenic compositions of the invention. Comparison of survival of MRY
paﬁén‘is o whom the MRY composition was available (designated "Lung 1") fo survival
of non-MRV patients to whom the MRY composition was not available (designated
"Lung 2" removes some of this selection bigs, providing a clearer and more accurate

Hustration of the benefit of MRV treatment, as illustrated in Figure 3.

(003123 in some embodiments, particularly striking clinical benefits have been
obtained with antigenic bacterial compositions used in repeated frequent injections (i.e.,
three times per week) for a prolonged period of time - such as atleast 2, 3, 4, 5, 6 or 12
months, or 2, 3, 4 or 5 years {in the context of advanced cancer such as inoperable
lung cancer, the longer periods may be most beneficial). Treatments of this kind may
be carried out s0 as 1o provide sustained, prolonged immune stimulation. When the
above analysis is restricted to patients who were freated with MRV for a minimum of 2
months, the survival advaniage of MRV freatment is even more clearly illusirated

Figure 4,
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00313 As Hllustrated in Figure 4, one-year survival of stage 3B or 4 lung cancer
patients treated with MRV for at least two months was 70%, comparead to just 48% for
the non-MRY Lung 2 group and 23% for the SEER database groupn. 3-year survival of
the MRV group was more than 4 times that of both the non-MRY patients and the
SEER registry. Mone of the non-MRY group in the Lung 2 study survived for & years,
whareas 15% of patients treated with MRV for a minimum two-month period were still
alive b years after diagnosis. In the coniend of an iliness such as inoperable lung cance
that is congidered terminal and has & usual 5-year survival rate of only 3% (BEER

registry), the above resulls are exiremely encouraging and surprising.

TO03 147 When the analysis of patient data is restricted to patients who were
treated with MRV for at least 6 months, the survival curve is truly remarkable, as
fliustrated in Figure 5. More than 60% of patients were alive at 3 years, more than 10
times the survival in both the non-MRY group and the SEER registry. 38% (5 of 14
patients) of patients who were treated with MRV for al least 8 months wers alive 5
years after diagnosis, compared with only 3% in the SEER database and 0% in the
non-MRY group. These remarkable results, in the context of a cancer diagnosis that is
considered terminal, are extremely promising and surprising. Accordingly, in some
embodiments, cancers, such as advanced cancers, such as inoperable lung cancer,
may be treated over a dosing duration of at least 1, 2, 3, 4, 5,6, 7,8, 9, 10, 11 or 12

months, 2 years, 3 years, 4 yaars, 5 years, or indefinitely.

100315} FRestricting analysis to those patients who were treated with MRV for a
minimum period of fime {e.g.,  months) introduces a bias in favour of the MRV group,
since MRV palients who survived for less than that period of time are excluded from the
group {including those who died before they could complete the 6 months of treatment).
A detailed statistical analysis of this bias, with compensatory exclusion of short-term

survivors in both the nen-MRV and SEER groups, demonsirates that this bias played a
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very minor role in the truly remarkable survival advantage of patients who were treated
with the MRV for at least 6 months.

[OB3161 in stage 3B lung cancer, cancer is confined 1o the lungs, and thus, a
targeted anti-cancer treatment response may be stimulated, in accordance with various
aspects of the inveniion, by a vaccine, such as MRV, comprised of lung pathogens. in
stage 4 lung cancar, the cancer has metastasized o distant organs riot amenable io
targeted stirmuiation by lung pathogens in accordance with methods of the invention.
Thus, in accordance with some embodiments, patienis with stage 3B lung cancer may
be sslected for treatment with MRY vaccine, since all of the cancer is confined o the
tungs and thus, will be targeted by the MRV vaccine. When the analysis of patient data
is restricted to patients with stage 38 lung cancer, comparnson of survival curves even
more clearly Hustrates the benefit of MRV treatment. As illustrated in Figure 11, one-
year survival of stage 3B lung cancer patients treated with MRV was 76%, compared to
just B3% for the non-MRV Lung 2 group and 23% for the SEER database group. 3-
year survival of the MRV group was 3 times that the non-MRVY patients and more than
6 times the SEER registry. Mone of the non-MRV group survived for 5 yéam, whereas
14% of stage 3B patients treated with MRV were still alive 5 years after diagnosis. In
the context of an illness such as inoperable stage 3B lung cancer that is considered
terminal and has a usual 5-year survival rate of only 5% (SEER reqistry), the above

results are extremely encouraging and surprising.

o037y As some patients did not have their first visit for many months or even a
year or two afier diagnosis, their inclusion in the survival curves skews the curve
owards longer survival, In order {0 determine whather this bias influenced the
difference in survival curves, survival was analysad from date of first visit which
excludes this bias, as lustraied in Figure 12. Comparison of survival surves of stage
383 fung cancer patients in Figure 12 deronstrates an even greater survival benefit for

MRY treatment than iljustrated in Figure 11, indicating that the benefit of MRV

freatment was partially masked in Figure 11, As illustrated in Figure 12, 1-year survival
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{from date of first visit) of stage 3B lung cancer patients treated with MRV was 57%,
compared to only 21% for stage 3B patients not treated with MRY. While no stage 3B
lung cancer patients not treated with MRV survived for 3 years, 3-year survival of stage
3B patients treated with MRV was 33% and 5-year survival was 14%, a remarkable and

unexpected result.

0o318] When analysis was restrictad to stage 38 lung cancer patients whose first
visit was within 3 months of diagnosis, the benefits of early treatment with MRV are
clearly iflustrated. As lHlustrated in Figure 13, while all stage 3B lung cancer patients
who had thelr first visit within 3 months of diagnosis died within 1 year of diagnosis,
70% of stage 38 lung cancer patients treated with MRV within 3 months of diagnosis
suivived for 1 yvear, 40% survived 3 vears and 20% suivived 5 years, a truly remarkable

survival benefit for early MRV treatment.

003191 One aspect of the invention involves the treatment of primary lung
cancers of metasiasis io the iung with antigenic compositions that comprise antigenic
determinants of microbial pathogens that are known 10 be lung pathogens, such as
exogenous ung pathogens or pathogens that are mambers of the endogenous flora of
the respiratory system. For example, antigenic determinants of the endogencus
hacterial respiratory flora species that most commaonly cause infection in the lung (see
Table 5) may be used to treat pritmary and metastatic cancers situated in the fung:
Strepiococcus pneumoniae, Moraxelia catarrhalis, Mycoplasma pneumoniae, Klebsiella
pneumoniae, Haemophilus influenza. Similarly, common viral lung pathogens from
Table 5 may be selected for use in some embodiments. Alternatively, a more
axhayustive list of endogenous lung pathogens may be selected from Table 1, based on
the pathogenicity information provided in Table 2. In further alternative embodiments,
viral lung oathogens listed in Table 4 may be used. And in further allemative
ermbuodiments, exogenous bacterial lung pathogens from Table 3 may be used in
formulating antigenic compositions of the invention, i.e. selected from the group

consisting of: Achromobacter spp., Actinomadura spp., Alcaligenes spp., Anaplasma
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spp., Bacillus anthracis, other Bacillus spp., Balneatrix spp., Barfonella henselae,
Bergeyefla zootieloum, Bordetella hofmesii, Bordetella parapertussis, Bordetella
pertussis, Borrefia burgdorferi, Borrefia recurrenlis, Brucella spp., Burkholderia gladioli,
Burkholderia mailei, Burkholderia pseudomallei, Campylobacter fetus, Capnoctyophaga
canimorsus, Capnoctyophaga cynodegmi, Chlamydia pneumoniae, Chlamydia psittaci,
Chiamydophila pneumoniae, Chromobacterium viclaceum, Chlamydophila psittaci,
Chryseobacterium spp., Corynebacterium pseudotuberculosis, Coxiella burnetii,
Francisella tularensis, Gordonia spp., Legionella spo., Leptospirosis spp.,
Mycobacterium avium, Mycobacterium kansasii, Mycobacterium tuberculosis, other
Mycaobacterium spp., Nocardia spp., Onentia tsufsugamushi, Pandorasa spo.,
Fseudomonas aerugincsa, other Pseudomonas spp., Rhodococcus spp., Rickettsia

conorii, Ricketisia prowazekil, Rickeltsia rickeltsiae, Rickettsia tyohi.

03201 For example, since the MRV compaositions contain many of the most
common fung pathogens, these vaccines may be used io treat primary lung cancer or
lung metastases, as illustrated in the cumulative data presented bere, and in a number
of the case reports.  In accordance with the foregoing results, one aspect of the
invention involves the freatment of primary lung cancer and metasiasis o the lung with
antigenic compositions that comprise antigenic determinants of microbial pathogens
that are known 1o be pathogenic in the lung, such as exoegenous lung pathogens or
pathogens that are members of the endogenous flora of the respiratory tract. n
selected embodiments, antigenic determinants of the common lung pathogens may be
used to freat primary and metastatic cancers situated in the lung, for example,
antigenic determinants from one or more of the following bacterial spacies or viral
types: Streplococeus preumoniae, Moraxella catarrhalis, Mycoplasma pneumoniae,
Kiebsiella pneumoniae, Haemophilus influenza, influenza virus, adenovirus, respiratory
syncytial virus, and parainfluenza. In further selected embodiments, antigenic
determinants of Streplococcus pneumoniae, the most common cause of bacterial fung
infection, may be ussed alone or with other of the most common pathogens of the ung

to treat cancer of the lung.
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foos21] Primary lung cancer may also arise from bronchial tissue and therefore, in
some embodiments, antigenic compositions that comprise antigenic determinants of
rnicrobial pathogens that are known to cause bronchial infection may be used to treat
patients with cancer situated in the bronchial tissue, including, for example, the
following common causes of bronchial infection: Mycoplasma pneumoniae,
Chiamvdophila pneumoniae, Bordetella pertussis, Streptococcus pneumoniae,
Haemophilus influenzae, influenza virus, adenovirus, rhinovirus, coronavirys,
parainfluenza, respiratory syneytial virus, human metapneumovirys, or coxsackievirus.
Lung cancer (or ung metastases) that is located in both lung and bronchial issue may
be treated with antigenic compositions that comprise antigenic determinants of
microbial pathogens that are known to cause both lung and bronchial infection (for
example, Streptococcus pneumoniae, Haemophilus influenza and Mycoplasma
prneumoniae are all cornmon fung and bronchial pathogens) or aifernatively, with
antigenic compositions that comprise antigenic determinants of microbial pathogens
that are known to cause lung infection and antigenic detarminants of microbial

pathogens that are known to cause bronchial infection,

EXAMPLE 18: Breast Cancer with Metaslasis to the Sone or Lung

003221 The most cormmon cause of both breast infection and bone infaction is
Staphviococecus aureus. Accordingly, in ons aspect of the invaention, an antigenic
composition comprising antigenic determinanis of S. auwreus may be used to treat
breast cancer with metastiases 1o the bone. Tne remarkable case of Patient R (PR},
treated with a Staphylococeus aureus vaccing, set out below in the Case Reports,
flustrates the efficacy of this approach to treating breast cancer with bone metastases.
As lliustrated in Figure 6, In a cumulative series of 52 patlients, survival of breast cancer
patients with melastases 1o bone and/or lung treated with MRV (n=19), which contains
Staphylococcus aureys, was beiter than the survival of patients not treated with the
MRV vaccine (n=33):
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% survival MRV patients  %survival non-MRV patients

10 moenths 85% 78%
20 months 74% 61%
5 years 26% 18%
[00323% in accordance with the foregoing resulls, one aspect of the invention

involves the treatment of primary cancer in the braast or metastasis o the breast with
antigenic compositions that comprise antigenic determinants of microbes that are
known to cause breast Infection, and freatment of primary cancer of the bone or
melastasis o the bone with antigenic compositions that comprise antigenic
determinants of bacterial species or viruses that are known to cause bone infection. in
selected embodiments, & vaccine comprising antigenic determinants of Staphylococcus
aureus, the most commeon cause of both breast and bone infection, may be used alone
of in combination with other of the most common pathogens of the breast to treat
cancer in the breast, or alone or in combination with other of the most common

pathogens of the bone to treat cancer in the bone.

EAAMPLE 10C: Metasiases to the Bone

1003243 One of the most common sies for metastases in patients with prostate
cancer is bone. In one aspect of the invention, the MRV composition, which contains
antigenic determinants of S. aureus, the most common cause of bone infection, may be
used for the treatment of metastases io the bone, for example in patients who have, or
who have had, a primary prosiate cancer. The graph of Figure 7 is a comparison of
survival of a cumulative series of metastatic prostate cancer patients who had surgery
or radiation {o destroy their prostate gland (and thus, the primary tumour) and who had
getectaple cancer limited to bone metastases. As illustrated, the survival of patients
freated with MRV (n=4) is substantially better than that of patienis not freated with MRY
(n=7).
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% survival MRV patients  %survival non-MRY patients

2 years 100 % 57 %
3 years 75 % 43 %
5 years 50 % 0 %
[GD325] in accordance with the feregoing resulls, one aspect of the Invention

involves the treatment of primary bhone cancers or metastases to the bone with
antigenic compositions that comprise anfigenic determinanis of microbial pathogens
that are known to cause bone infection, such as exogencus bone pathogens or
nathogens that are members of the endogenous flora of the skin, mouth or colon. For
sxample, in selected embodiments, antigenic determinants of one or more of the
following microbial species from the list of commen bone pathogens may be used {0
treat primary and metastatic cancers situated in the bone: Sfaphylococeus aursus,
coaqulase-negative slaphylococc, Strepfococcus pyogenes, Strepiococcus
pneumonias, Streptococcus agalactiae, other streptococet spp., Escherichia coll,
Pseudomornias spp., Enterobacter spp., Proteus spp., Serratia spp., parvovirus B19,
rubella, hepatitis B. In further selected emboediments, Staphyiccocous aureus, the most
comimen cause of bone infection, may be used alone or with other of the most common

pathogens of the bone o treat cancer of the bone.

EXAMPLE 1D0: Cancer Situated in the Colon
1003263 Treatment with the PVF composition has been shown (o improve the
survival of colon cancer patients {see Figure 8), as dlustrated by a comparison of the
following four colon cancer patient groups:

s Stage 4 colon cancer patients who were treated with MRV,

» Stage 4 colon cancer patients who were not treated with a vaccine.

e Stage 4 colon cancer patients who were freated with PVF vaccine.

¢ Stage 4 colon cancer patients from the SEER (Surveillance, Epidemiology and

znd Resulis) database.
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po327Y This exampile illustrates that patients with colon cancer treated with PVF,
which contains E. coli the most common cause of bacterial infection of the colon, have

substantially improved survival.

on3283 Patients qualified for the first two groups of this study if they presented
with stage 4 colon cancer. Patients were excluded from this analysis tor the foilowing
reasons’

s Incorrect diagnosis

+  incorrect stage

»  missing essential data (e.g., date of death)

o no chan

=  chart did not reach us in time for the data analysis.

003297 The patient group included a tofal of 136 stage 4 colon cancer patienis:
15 who took the PVF vaccine, 58 who took the MRV vaccine, and 65 who did not take

a vaccine. Resulis are Nustrated in Figure 8, as follows:

SEER no vaccine MRY PVE
median survival: 8.4 mo. 15.1 mo. 18.0 mo. 33.6 mo.
at 10 months 45 % 89 % 71 % 100 %
at 20 months 24 % 42 % 36 % 57 %
at 30 maonths 14 % 28 % 23 % 52 %
at & years 5 % 8% 7 % 10 %
{BOE30] The median survival of patients with stage 4 colon cancer freated with

PYE (which contains £. cofi, one of the most common colonic pathogens) was more
than double that of patients treated with MRV {which does not contain colonic

pathogens) or patients not treated with a vaccine, and four times that of the SEER

it
S
o]
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registry. All 15 patients treated with PVF were still alive 10 months after diagnosis,
compared 1o only 71% for the MRV group, 89% for the no-vaccine group and only 45%
for the SEER registry. Survival at 30 months for the PVF group was double that of both

the MRV group and the no-vaccine group and almost 4 times that of the SEER registry.

[00331] The wiicoxon test shows a statistically significant survival difference
between patients treated with PV vaccineg and poih the MRV group (p = 0.0246) and
the no vaccine grodp {p = 0.0433). This is remarkable considering the small size of the
PVE group (n = 15), indicative of substantial therapeutic effect. As evidenced by thesa
results, the PVE composition, which contains £. colf the most common cause of

hacterial infection of the colon, is an effective treatment for colon cancer.

103327 Survival of those patients who presented for immunological treatment in
accordance with the invention within 3 months of diagnosis (i.e., excluding those
patients who were ong-term survivors before presenting for treaiment) has also been
analyzed. The resulis of this analysis are presented in Figure 9. As illusirated, the
MRV and ‘No Vaccine’ survival curves in Figure 9 are shified substantially to the left
(indicating that a selection bias towards long-term’ survivors may have artifactually
shifted these curves to the right in Figure 8), whereas, remarkably, the PVF curve in
Figure 8 is actually further to the right than the curve in Figure 8, indicating that the
penefit of earlier treatment with PVF (L.e., within 3 months of diagnosis) more than
outweighed any long-term survivor bias excluded in Figure 9. This analysis provides
compelling evidence thal the benefit of PVF treatment for stage 4 colon cancer may be
even greater than that Hlustrated in Figure 8, and that the earlier the treatment with the

composttions of the invention is begun following diagnosis, the greater the benefit.

EIXRAY in accordance with the foregoing resulis, one aspect of the invention
involves the treatment of colon cancers with antigenic compositions that cornprise
antigenic determinants of microbial pathogens that are known to be colon pathogens, .

such as pathogens that are members of the endogenous flora of the colon or
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exogenous colonic pathogens. For example, antigenic determinants of the foliowing
microbial species may be used o treat primary and metastatic cancers situated in the
colon: Escherichia coli, Clostridium difficile, Bacteroidas fragilis, Bacteroides vulgatus,
Bactercides thetaiotaomicron, Clostridium perfringens, Salmoneila enteridilis, Yersinia
enterocolitica, Shigella flexneri; adenoviruses, astroviruses, caliciviruses, noroviruses,
rotaviruzes, or cylomegalovirus. For example, cancers situated in the colon may be
treated with the PVF composition, which contains £. coll, or alternative formulations
that include only antigenic determinants of colonic pathogens. In selected
embadiments, antigenic determinanis of E. coli, ihe most common bacterial cause of
colon infection, may be used alone or with antigenic determinants of other common

pathogens of the colon to treat cancer of the colon.

EAAMPLE 1E: Use of Respivax, an Oral Vacelne to Treat Lung Cancer
[B0334] Oral Respivax vaccine was administered as described above, with a dose
of one 50 mg tablet per day, providing the equivalent of 1.25 x 10° cells of each species

per dose. Patlents were advised to continue the above dose for at least 8 months.

(00338} As illustrated in Figure 10, survival of stage 3B lung cancer patients who
were treated with the oral Respivax antigens was substantially better than patients who
were not freated with the antigenic composition. Median survival was 37 months for
the patients treated with Respivax, compared to only 20 months for those patients not
treated with an antigenic composition vaccine. 40% of patients treated with Respivax
were alive § years after diagnosis, whereas none of the untreatad patients survived for

more than 2 years.

Toon36] in accordance with the foregoing resulis, one aspect of the invention
involves the treatment of primary of the lung or metasiases o the fung with oral
administration of antigenic compositions that comprise antigenic determinants of

microbial pathogens that commonly cause lung infection.
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EXAMPLE 2: Case Heporis

(603377 These case reports are indicative of the patients that make up the patient
nopulations reflacted in the foregoing cumulative studies, as well as illustrating
additional aspects of the invention, In particular, the individual case reports of Patients
A — N are llustrative of surprising results in some patients being treated with anti-
inflammatories, while the case reporis of Patients O — AA are representative of the
general patient population that includes many examples of vaccine treatment that was

sffective in the absence of anti-inflammatory therapy.

MRV for Cancer of the Lung with and without Anti-inflammatories

B0334] Patient A (PtA): In Seplember year 0, PtA daveloped right upper chest
pain with an associated wheeze. These sympioms persisted and in January, year 1,
she had a chesl x-ray that revealed a large 7 cm x 8 cm mass in the apex of the rignt
jung. A fine needle aspiration was positive for non-smaii cell lung cancer. On January
27, vear 1, an MRI showed invasion of the subclavian arferies, making surgical
resection impossible and thus, PIA was diagnosed with stage 3B inoperable ferminal
hung cancer. She underwent a short course of palilative radiation and declined
chemotherapy. She was told that she had terminal cancer with a 3 to 6 months life

expeciancy.

[00338] On April 29, vear 1, PiA began therapy with MRV vaccine three times per
waek, On that same date she also began freatment with the non-steroidal anti-
inflammatory agent (NSAID) indomethicin 50 mg four times per day and a regime of
antioxidant supplements and vitamin ©. 18 months later, by October, year 2, the
tumour had markedly reduced in size to 3 om in diameter and, by May 19, yvear 5, four
years afier starling treatment with the combined regime of MRV vaccine, indomethicin,
antioxidants vitamins and vitamin D, only residual scarring remained. P{A continued
reatment with this combination of MRV vaccine and adjuvant anti-inflarmmatory
therapies for more than 4 vears until the end of May, year 5 at which time there was no

avidence of residual cancer, in spite of a diagnosis of terminal inoperable lung cancer
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mare than 4 years previously. More than 14 years since diagnosis with terminal fung

cancer, PIA continues to feel well with no evidence of rasidual cancer.

1003407 In accordance with the foregoing resuits, one aspect of the invention
involves the treatment of cancers in the lung with administration of antigenic
compositions that comprise antigenic determinanits of microbial pathogens that

cornmonty cause lung infection.

003413 In accordance with the torgoing results, ancther aspect of the invention
involves the administration of the immunocgenic compositions repeatedly relatively

frequently over a relalively long period of fime.

{no34.21 The concomitant use of anti-inflammatory agents, such as antioxidants,
vitamin U and indomethicin, in conjunction with targeted MRV therapy, was associated
with substantially improved survival, which was greater than that of otherwise similar
cases, in which these adjuvant anti-inflammatory modalities were not used in
conjunction with the compositions of the invention. For example, Patient B, an
otherwise similar case in which anti-inflarnmalories were not administered, was
diagnosed with inoperable stage 3B non-small cell lung cancer, which was fatal within 3
monins of diagnosis. These cases provide evidence of a synergistic effect between the

antigenic compositions of the invention and anti-inflammatory treatments.

H0343] in accordance with the foregoing results, one aspect of the invention
involves the treatment of cancers with both the administration of antigenic compositions
that comprise antigenic determinants of microbial pathogens that are pathogenic to the
organ of lissus largeted, as well as adjiuvant anti-inflammatory treatments, for

synergistic effect.

MRV for Cancer of the Lung with and without Anti-inflammatories
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[00344] Patient C (PtC): In the spring of year 0, PIC began having pain in his right
upper chest area. This pain persisted and on October 5, vear 0 he had a chest x-ray
that revealed a large 12 om x 11 cm mass occupying virtually the entire right upper
lobe. A fine needle aspiration was positive for poorly differentiated non-small cell lung
cancer. oxploratory thoracotomy was performed on December 7, vear 0, which
ravealed tumour invasion of the chest wall and superior vena cava and therefore, PiC’s
tumour was inoperable (e, stage 3B). PtC underwent a short course of palliative
radiation and declined chemotharapy. He was told that he had terminal cancer with a 3
to & months liie expectancy. By January 27, year 1, the rapidly growing fumour had

ncreasaed insize to 14 om x 11.5 om.

(00345} On February 9, year 1, PIC began treatment with indomethicin 50 mg four
times per day, antioxidant viiamins, and vitamin D. Three weeks later, on March 1,
year 1, PiC began reaiment with MRV vaccine three times per week. By June, vear 1,
P10 was feeling well and was running 8 km 3-4 times perweek. OnJune 4, year 1, a
chest x-ray revealed that the tumour had reduced in size to 11 ocm diameater. PIC
continued to feel very well, leading a full and active life with return to full employment
and continued full physical aciivity. P1C continued treatment with & combination of the
MY vaccine and adjuvant anti-inflammatory therapies {indomethicin, antioxidants and
vitarmin O} for more than 18 months untll July 24, yvear 2, at which time indomethicin
treatment was discontinued (as a result of decreased kidney function, a known
potential side-effect of long-term indomethicin use). 8 months later, in December, year
2, after 22 months of targeted vaccine therapy, MRV treatment was discontinued (since
MRV was ne jonger available past that date). PiC continued to feel well until June,
year 6, at which time he was diagnosed with a recurrence of cancer in both ungs,
which tead to his death on May 26, year 7, more than 8.5 years after he was diagnosed

with terminal lung cancer and told he had 3-6 months to live.

[00348] in this case, the use of adjuvant anti-inflammatory agents, including

antioxidants, vitamin D and indomethicin, used in conjunction with targeted MRV

154



W 2012/012874 PCTHCAZGT1/G00851

tharapy for more than 16 months, was associated with substantially improved survival
in the face of a diagnosis that is usually fatal within 1 vear, which was greater than that
of an otherwise similar case, Patient D, in which these adjuvant anti-inflammatory
modalities were not used in conjunction with the compositions of the invention, and an
inoperable lung cancer was fataf within 8 months of diagnoesis. These cases provide
avidence of a synergistic effect between the antigenic compositions of the invention

and anti-inflammatory treatmenis.

PV for Cancer of the Colon with Metastases to the Liver and Lung, and without Anti-

0034773 Patient & (PtE): P had a surgical resection of colon cancer on June 17,
year 0, followed by chemotherapy. On August 15, yvear 0, he was diagnosed stage 4
cancer with metastases {o the fiver and lungs, a diagnosis with a very poor prognosis.
On October 20, year 0, PIE began treatment with an antioxidant and vitamin D regime
and, on Dec 10, year 0, he began treatment with the PVF composition three times per
week, which he has continued in combination with the antioxidants and vitamin D. In
Septernber, year 1, he began treatment with Celebrex'™ 100 mg twice per day. In spite
of a very poor initial prognosis, PIE was still and feeling well at last contact, more than

3 years after diagnosis with terminal melastatic colon cancer.

[00348] in accordance with the foregoing results, one aspect of the invention
involves the treatment of cancers of the colon, liver and lung with administration of
antigenic compositions that comprise antigenic determinants of microbial pathogens

that are known (o be pathogenic in the colon, liver and iung.

1003491 In contrast to PiE, of the 15 patients diagnosed with stage 4 colon cancer
and treated with PVF, the patient with the shortest survival, Patient F, was not freated
with anti-inflamnmatories. These cases provide compelling evidence that anti-
inflarnmatory modalities (i.e., Celebrex™, anti-oxidants and vitamin D) taken in

conjunciion with targeled PVF therapy has a synergistic effect, contributing to PtE’s
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nrolonged survival, which was greater than that of otherwise similar cases in which
these adjuvant anti-inflammatory modalities were not used in conjunciion with the

compositions of the invention.

PVF for Cancer of the Colon with Metastases to Lung, with Anti-inflarnmatories
6035607 Patient G (P1G): PIG developed rectal bleeding in May, year 0, and was

diagnosed with colon cancer. He underwent surgery, chemotherapy and radiation, but
deveioped metastases fo his lungs (stage 4 cancer} on 16 August, vear 1, a terminal
diagnosis with a poor prognosis. He had begun a regima of antioxidant vitaming and
vitamin D in June, year 0, and, on Seplember 23, vear 1, he began taking the NSAID
Celebrex 100 mg twice per day. In March, year 3, he began PVF vaccine three fimes
per week, which he continued il April, year 4 ai which time he developed brain
metastases, which lead to his death on June 2, year 4, almost 3 vears after a diagnosis
of stage 4 terminal colon cancer, PG lived substantially longer than would normaily be
expected with a diagnosis of stage 4 colon cancer with metastases fo the lungs. in this
context, the invention provides for the use of anfi-inflammatory modalities in

conjunction with immunogenic compositions, such as PVF, for synergistic effect.

B8] Patient H (PtH): PiH was diagnosed with colon cancer with metastases o
the liver and lungs on February 13, year 0. On January 11, year 1, he was prescribed
an antioxidant and vitamin D regime. However, in March, year 1, he entered a
chemotherapy research study and disconfinued these supplements at that time at the
requast of the study coordinators. He was not treated with any NSAIDs. On May 12,
vear 1, he began frealment with PVF, which he took three times per week unfil his
death just 2.5 months later. When contrasted to similar cases that involved the use of
anti-infarmmatories, this case lustrates that, i adjuvant anti-inflammatory modalifies
are not given concomitantly with the targeted antigenic activation therapy, there s o
tack of a synergistic effect that would otherwise ocour with concomitant use of adjuvant

anti-inflammatory modalities.
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fan3ss] In summary, in cases of stage 4 colon cancer treated with targeted PVF
vaccine therapy, the use of adjuvant anti-inflammatory agents, including antioxidants,
vitamin D and Celebrex, used in conjunction with targeted antigenic activation therapy,
was associated with substantially improved survival, much greater than that of the two
cases in which these adjuvant anti-inflarnmatory modalities were not used in

conjunction with the vaccine, providing evidence suggestive of a synergistic effect.

PVE with and without Anti-inflammatories for Cancer of the Pangreas with Melasisses

10 the Lungs, Liver and Abdominal Lymnh Modes

D0353] Patient | (PH): Ptl was diagnosed with pancreatic cancer in August, year
1, at which time he had surgery to remove his pancreas {i.e., Whipple's procedure).
However, in July year 2, he developed metasiases io the lungs bilaterally and in Feb
yaar 4 he developed recurrence of cancer in the pancreatic area with abdominal and
iver metastases. This is a terminal diagnosis with a very poor prognosis. Pil began a
regime of antioxidant vitamins, vitamin D, large doses of urmeric (curcuminy, fish oil {8
am per day}, resveratrol and green tea (equivalent of 36 cups per day) on September
27, year 2, all of which are anti-inflammatory modalities, all of which he continued to
take. In March year 3, he began treatment with Celebrex 100 mg twice per day, which
he took for more than 20 months. Pt began freatment with PVF three times per week
in May year 4, which he has continued to use regularly for more than 3 years. Pil
survived for 5 years after a diagnosis of terminal metastatic pancreatic cancer, a
remarkably prolonged survival in the context of a diagnosis that has an extremely poor
orognosis. This case provides evidence that high doses of muitiple anti-inflammatory
modalities {j.e., Celebrex, antioxidants, vitamin D, turmeric, fish oil, resveratrol, green
tea) taken in conjunction with the PYF compositions, resulted in a synergistic effect
which has coniribuied to Pii's remarkable survival for § vears after developing

metastatic pancrealic cancer, a diagnosis that is usually fatal within 6 months.

10638547 I accordance with the {oregoing results, one aspect of the invention

involves the treatment of cancer of the pancreas, abdominal lymph nedes, liver and
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lung with administration of antigenic compositions that comprise antigenic determinants
of microbial pathogens that are known to cause infection in the pancreas, abdominal

lymiph nodes, fiver and lungs.

[60355] Patient J (Pt) had an essentially identical diagnosis to Pil (i.e,,
pancrestic cancer with metastases io abdominal iymph nodes, lungs and liver). PL,
who did not take any other antl-inflammatories along with the PVF vaccine except
antioxidants and vitamin D, died within 4 months of diagnosis, whereas Ptl, who took
large doses of numerous other anti-inflammatories modalities (i.e., Celebrex, turmeric,
fish oil, resveratrol and green tea) in conjunction with PVF vaccine, survived for 5 years
after diagnosis. These cases provide evidence of a synergistic effect of high dose

miuttiple anti-inflammatory modalities and targeted vaccine therapy.

MRV for Cancer of the Breast with Metasiases to the Bone
(00358] Patient K (PtK): In March, vear 0, PtK develeped neck and back pain,

which persisted. On July 28, year 0, she was diagnosed with stage 4 breast cancer
with metastases to the cervical spine, an incurable diagnosis. She underwent surgery
o rernove two breast lumps (axdliary lymph nodes positive) and palliative radiation to
ihe metastases in her spine. On January 18, year 1, Pt began treatment with doses
of antioxidanis and vitamin D, as well as the NSAID indomethicin 50 mg four times per
day. Three days later, on January 21, yvear 1, she began treatment with the MRV
composition, which contains Sfaphyiococous aureus the most common pathogen of
poth the breast and bone. Although there was no documentation of the exact length of
time that treatment with this combination of MRV/indomethicin/antioxidant/vitamin D
was continued, the patient was given sufficient vaccine (20 mi) for approximately 2
years of treatrent at the usual dose and frequenacy (e, three times per week) and PtK
stated that she completed the recommended treatment course at home. Remarkably,
Pt was still alive at last contact, 13 years after diagnosis with stage 4 metastatic

braast cancer with metasiases to bone.
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TG03E7] in accordance with the foregoing results, one aspect of the invention
involves the treatment of cancers of the breast and bons with adminisiration of
antigenic compositions that comprise antigenic determinanis of microbial pathogens

that are known to be pathogenic in the breast and bone infection.

603881 In contrast to Patient K, Patient L (PtL) was diagnosed with breast cancer
with metastases io bone on October 11, vear 0. She was not prescribed an NSAID or
other anti-inflammatories. PiL began treatment with MRV on February 27, vear 1. She
died 8 months later on November 4, year 1, just over one year after diagnosis with
stage 4 braast cancer with metastases o bone. The contrast between the otherwise
similar cases of PiK and PtL iHlustrates the potential for synergistic freatment with anti-

inflammatorias and the antigenic compositions of the invention.

MEV with and without Anii-inflammatories for Cancer of the Breast with Metasiases fp

the Bone

00353] Patient M (PIM): PiM was diagnosed with stage 4 breast cancer with
metasiases to bone on June 15, year 0. She began on the NSAID Naprosyn 250 mg
twice per day on an ongoing basis for pain relief and, in October, year 3, she began
doses of antioxidants and vitamin D. Three months later, on January 15, ysar 4, she
began treatment with MRV vaccine (which contains Sfaphyiococcus aureus, the most
common breast and bone pathogen) in combination with these anti-inflarmmatory
therapies {i.a., Maprosyn, antioxidants and vitamin D). PiM bved for more than 9 years
afier being first diagnosed with stage 4 mslastatic breast cancer with metastases to
bone, an unusually long survival considering the usual poor prognosis associated with

this diagnosis.

0o3Isn i accordance with the foregoing resuits, one aspect of the invention
involves the treatment of cancers of the breast and bone with adrministration of
antigenic compositions that comprise antigenic determinants of microbial pathogens

that are known to be common causes of breast and bone infaection.
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003813 in contrast to PtM, Patient N (PtN): PN was diagnosed with stage 4
cancer with metasiases to bone on April 8, year 8. She began doses of antioxidants
and vitamin D on April 24, year 0. However, prior o starting MRV, she was prescribed
the blood thinner warfarin, limiting supplementation with vitamin E and vitamin C, two
important antioxidants that can lead 1o potential complications if used in conjuncticn
with warfarin. In addition, NSAIDs could not be prescribed in this case since they are
contraindicated with warfarin use. On June 2, year 1 PIN began reatment with MRV,
She died 14 months later in August, year 2. In this context, it is possible that the use
of targeted vaccine therapy without the synergistic effect of adjuvant anti-
inflammatories (i.e., NSAID, vitamin £ and therapeutic doses of vitamin C} limited its

potentiai benefit,

moasz] in summary, in the cases of siage 4 breast cancer with metastases to the
bone treated with targeted MRV therapy detailed above, the use of adjuvant anti-
inflammatory agents in conjunction with MRV was assocciated with subsiantially
improved survival, much greaier than that of the two cases in which these adjuvant
anti-inflammalory modaiities were not used in conjunction with the vaccine, providing

evidence suggestive of a synergistic effect.

MRV for Meiastases to the Lunos

nezes) Patient O (PtO) was diaghosed in June, year 0 with kidney cancer with
metastases {o the lungs bilaterally and to the bone (eft femmur). This is generally
considered 1o be an incurable terminal diagnosis with a poor prognosis. He began
treatment with the MRV on August 10, year 0 and continued regular treatment (thres
times perweek) for 16 months {after which MRY was no longer avallable). In
September, year 0, he began 7 months of freatment with an experimental drug,
pegyiated interferon alpha-2a. His left femur was ‘pinned’ due to the risk of fracturs as
a result of the metastasis but, due to surgical complications, amputation of the left leg

below the mid-thigh was required. In September, year 2, his cancerous right kidney
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was removed. In Oclober, year 2, 2 PET scan found no evidence of cancer in the
lungs and no further evidence of bone metasiases. PO is alive with no evidence of
cancer in his lungs, more than @ years after a diagnosis of bilateral pulmonary

metasiases, & remarkable resulf,

003647 tn accordance with the foregoing resuits, one aspect of the invention
nvolves the treatment of metastases to the lung with administration of aniigenic
compaositions that comprise antigenic determinants of micrebial pathogens that are

known to be lung pathogens.

MRV for Metastases to the Bone and Lunas

[00365] Patient P (PP} was diagnosed with kidney cancer in July, year 0, and
underwent excision of this right kidney. In December, year 4, he developed
metastases to the bone (fernurs bilaterally) and lungs (bilaterally). PiP declined
convertional tfreatment and began treatment with MRV in April, year 5, which he
continued regularly, three times per week, for 18 months. PiP’s health improved and
he returmned 1o normal daily activities. X-rays and imaging of the chest and femurs
showed no progression, with stable disease in the lungs and femurs during the 18

months that PP was on MRV treatment.

100366] in accordance with the foregoing results, one aspect of the invention
involves the freatment of metastases to the lung and bone with administration of
antigenic compositions that comprise antigenic determinants of microbial pathogens

that are common causes of iung and bone infection.

MRV for Metastases o the Lungs

003eT Patient Q {PtQ) was diagnosed with colon cancer with probable
metastases to the lungs in June, year 8. At that time, the primary colon tumour was
fully excised, leaving only several lung metastases. PK) started freatment with MRV on

ec, 11, year 0 which she continued three times per week for 4 months. On Apri 19,

161



WO 2012/012874 . PCT/CAG11/000851

year 1, afier 5 months freatment with chemctherapy, she had surgery o excise the only
visible lung lesion remaining, which was confirmed to be a metastatic lesion. A
diagnosis of colon cancer with lung metastases has a poor prognosis, even in the
context of chemotherapy followed by surgery to excise visible metastases. In spite of
her original poor prognosis, PtQ remains in excellent health, with no evidence of cancer
more than 10 years after her initial diagnosis with metastases to the lung and treatment
with MRV,

S. aureps Antigens for Breast Cancer with Metastasis to the Bone

(H0368] Patient R (PtR): in May, year 0, PtR was diagnosed with breast cancer
with metastases to her sternum, femur and cervical spine, an incurable cancer with &
DOOF prognosis. She was treated with radiation and Tamoxefen. In May, year 4, she
developed an additional area of metastasis in her lumbar spine and she began on
treatment with Megace. In November, year 4, she began treatment with & vaccine
(Staphage Lystate vaccing) containing only Staphyiococcus aursus, the most common
cause of infection of both the breast and bone and thus, a selected formulation for the
treatment of breast and bone cancer. Sha continued regular therapy with this vaccine
for 5 years. in spite of a diagnosis of metasiatic breast cancer with mudiiple bone
metastases, PR survived for more than 17 vears, a remarkable survival in the context
of incurable metastatic breast cancer and a testament 1o the promise of targeted

vaccine therapy for the trealment of breast cancer.

n03sYl in accordance with the foregoing resulls, one aspect of the invention
involves the treatment of cancers of the breast and bone with administration of
antigenic compositions that comprise antigenic determinants of microbial pathogens

that are known o be the most common cause of the breast and bone infection,

1003701 This embodiment illustaies that a formulation that includes antigenic
determinants of only the most freguently pathogenic organism or organisms for a tissue

may provide particular advantages, as is also illustrated in the mouse model dais sst
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out below. In keeping with this, we have found enhanced effectiveness of Respivax as
opposed to MRV in treating cancers situated in the lung, reflecting the fact that the
Respivax formulation is sommewhat more optimal because it includes higher relative
concentrations of the pathogenic species which most commonly cause lung infection
(i.e., 67% of the bacterial cell count of Respivax is comprised of spacies that most
commonly cause lung infection, whereas only 30% of the MRV uécoines are comprised

of species that most commonly cause wng infection).

003714 in accordance with the foregoing results, one aspect of the invention
involves formulating the antigenic compositions stich thatf antigenic delerminants of
ricrobial pathogens that are known to be the common causes of infection are given
preferential priority in the proportions of the formutation, with the most common cause
of infection receiving the greatest preferential pricrity. For example, the proportion of
antigenic determinants that are derived from pathogens that are known fo be a
common cause of infection may be 10%, 20%, 30%, 40%, 50%, 80%, 70%, 80%, 80%
95% or 100%.

¥

moaray Accordingly, in some embaodiments, the invention provides antigenic
compositions in which a threshold proportion of antigenic determinants selected in
accordance with the invention are used, refative to any other antigenic determinants in
the composition. For example, antigenic compositions may have greater than X% of the
antigenic determinants therein derived from pathogenic (or commonly pathogenic, or
most commoniy pathogenic) species, where X may for example be 10, 20, 30, 40, 50,
60, 70, 80, 80, 85 or 100 {or any integer vaiue between 10 and 100). For example, at
least X% of the antigenic determinants in the antigenic composition may be specific for
microbial pathogens that are pathogenic (or commonly pathogenic, or most commaonly
pathogenic) in the specific organ or tissue of the patient within which the cancer is
situated. Using an alternative measure, of the tolal number of microbial pathogens in
the antigenic composition, at least X% may be selected to be microbial pathogens that

are pathogenic (or commonly pathogenic, of most commonly pathogenic) in the specific
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organ or tissue of the patient within which the cancer is situated. In some
embediments, the antigenic composition may accordingly consist essentially of
antigenic determinants of one or more microbial pathogens that are each pathogenic in
the specific organ or tissue within which the cancer is situated. [n selected
embodiments, the antigenic composition may consist essentially or entirely of antigenic
determinanis of microbial pathogens that are commonly pathogenic in the specific
organ or tissue of the patients with which the cancer is situated. In further selected
aembodiments, the antigenic antigenic composition may consist essentially or entirely of
antigenic detsrminanis of a microbial pathogen (or pathogens) that are most commonly
pathogenic in the specific organ or tissue of the patients with which the cancer is

situated.

003733 in the context of various aspecis of the invention, organisms are
characterized by the frequency with which they are pathogenic. In this context, the
invention also relates 1o the freguency with which endogencus flora are pathogenic. For
clarity, in this regard, the characterizations herein of the frequency of pathogenicily,
such as the designation "commonly pathogenic” relate, in generzal, o the proportion of
infections in a particular organ or tissue that are commonly attributad fo a particular
organisim, and not 1o the frequency with which microbial colonization of a tissue is
converted to a pathogenic infection. In North America, the majority of human infections
are undersiood o be caused by endogenous organisms, even though these organisms
commenly are present as part of the endogenous flora without causing infection. For
example, while S, prreumonia ts a commoen cause of lung infection {i.e., pneumonia) in
humans {and thus, is designated “commonly pathogenic” in the lung), it is nevertheless
also true that S, pnetmoniae is commonly present as part of the endogenous fiora of
the respiratory fract without causing infection and thus, in the nature of an endogenous

colonization, is not normally pathogenic.

MRV for Multinie Mveloma
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(003743 Patient & (PtS) was diagnosed with multiple myeloma (stage 3A) in the
fall of year 0, with muliiple lesions on bone scan, including skull, humeri and pelvis. He
was freated with standard chemotherapy (melohalan and prednisone) for 6 months.
However, in December year 3, he developed a pathological fracture of his right fermur
as a result of hig disease, which required pinning and local radiation. On April 28, year
4, PtS began treatment with MRV, which contains Staphviococcus aureus a common
cause of septicemia, which he continued for more than 13 years until this vaccine was
no longer available in December vear 17. Remarkably, PtS is still alive almost 25 years
after being diagnosed with multiple myaloma, a truly extraordinary outcome considering

his “terminal’ diagnosis.

[00375] in accordance with the foregoing results, one aspect of the invention
involves the treatment of hematological cancers with administration of antigenic
compositions that comprise antigenic determinants of microbial pathogens that are

known to cause septicemia.

D03763 in accordance with the forgoing results, and as illustrated in other patient
case reporis detailed herein, ancther aspect of ihe Invention involves the administration
of the immunogenic compaositions repeatedly relatively frequently over a relatively long

period of fime, as described elsewhere hersin.

PVE for Colon Cancer with Metastases of the Liver and Abdominal Lvmph Nodes

O0a77] Patient T (PtT) was diagnosed with colon cancer and was freated with
excision of the primary twmour (and subsequent chemotherapy) in September year 0.
Ten months later, she developed a liver metastasis, which was surgically excised in
July year 1. PIT remained well until June year 7, when she was diagnosad with
recurrent dissase - an inoperable mass of abdominal lymph nodes in close proximity to
the acrta and spine, obstructing her left ureter, requiring insertion of a nephrostomy
tube. PiT was considered terminal and treated with palliative radiation in October year

7. She began tregtment with PVF on November 17, year 7, which she continued every
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second day. PtT survived for almost 4 years after being diagnosed with terminal

recurrent metastatic colon cancer.

003783 In accordance with the foregoing results, one aspect of the invention
involves the treatment of cancer in abdominal lymph nodes with administration of
antigenic compositions that comprise antigenic detenminants of microbial pathogens

that are known fo cause infection in abdominal lymph nodes.

MRV for Metastasis to the Skin and Perinsum

603791 Patient U {Ptl) was diagnosed with colon cancer and was freated with
excision of the primary tumour in November year 0. He was diagnosed with stage 4
cancer in July vear 2 with metastases to the perineum (i.&., per-anal/genital soft tissue
area) and skin. He had further surgery to remove as much of the cancer as possible in
the perineum (cancer extended past surgical margins; with follow-up radialion and
chemotherapy. The only known cancer sites remaining were in the skin and perineum.
Pl started treatment with MRV, which contains Sigphylococcus aureus a common
cause of skin and perineal infection, on May 25, year 3, which he continued three times
per week for 5 months. In spite of his original poor prognosis, Pt is in excelient healih
more than 10 years afier his diagnosis with siage 4 cancer with metastases to the

perineum and skin.

06380} in accordance with the foregoing results, one aspect of the invention
involves the treatment of cancer of the skin and perineum with administration of
antigenic compositions that comprise antigenic determinants of microbial pathogens

that are known {o be common causes infection in the skin and paringum,

PYE for Melastases o the Peritoneum

1o0381] Patient V (P1V) was diagnosed with breast cancer in May, year 0, al
which time she had a masectomy with adjuvant chemotherapy. In January, year 12,

she developed abdominal pain and ascites and was diagnosed with peritoneal

166



WO 2012/012874 PCT/CAZ0I /000851

metastases, a diagnosis with a poor prognosis. On August 5, year 12, PtV began
treatment with PVF, which contains £. coli a common cause of peritoneal infection,
which she continued regularty for 1 year. Her tumour markers and ascites decreased
and, in August year 13, after one vear of PVF freatment, she had abdominal surgery for
an unretated medical condition, at which time the surgeon couid not find any evidence
of the previous peritoneal cancer. PV discontinued use of the vaccine. PV was siill
alive at last contact, 3 years and 9 months after being diagnosed with terminal

pertoneal metastases.

Dn382] in accordance with the foregoing resulis, one aspect of the invention
involves the trealment of peritoneal metasiases with administration of antigenic
compositions that comprise antigenic determinants of microbial pathogens that are

known to cause periioneal infection.

PVE for Ovarian and Pelvig Cancer
LHER Y Patient W (PIW) was diagnosed with stage 38 poorly differentiated

ovarian cancer in the fall of year 0. She had surgery in November vear 0, with removal
of the left ovary, buf the cancer could not be completely excised and thus, she was at
extreme risk for recurrence. She had a full course of post-operative chemotherapy.
However, In year 2 her tumour markers began to rise and in January year 3 she was
diagnosed with a recurrence in her right ovary area. She had surgery to remove this
right ovarian mass in February year 3, but again the cancer could not be completely
excised and she had follow-up chemotherapy. However, once again in December year
3 she developed a further recurrence in the pelvic area and refroperitoneal
lymphadenopathy. She b@g'aﬂ treatment with PVF vaccine, which contains E. coli a
cause of ovarian and pelvic infection, on Jan 5, year 4, which she continuad for 6
months. Her tumour markers, which had rigen to 2600, fell to the 300 range. PiW was
alive and feeling very well at last contact, 2 years and 9 months after being diagnosed
with recurrent ovarian cancer. Of note is the fail in her tumour markers following PVF

treatment.
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1003847 in accordance with the foregoing resulls, one aspect of the invention
involves the treatment of ovarian and pelvic cancer with administration of aniigenic
compositions that comprise antigenic determinanis of microbial pathogens that are

known o cause infection in the ovary and pelvic areas.

MRV for Follicular Non-Hodgkin's lvmphoma
10G386] Patient ¥ (PIY): was diagnosed with siage 4A Follicular Non-Hodgkin's

tymphoma, with exiensive marked lymphadenopathy (Fe., enlarged lymph glands). He

dectined all conventional freatment. PtY began treatment with the MRV composition,
whict contains many of the pathogens which commonly cause infection of the lymph
nodes of the head and neck, axillae, mediastinum and inguinal areas. In addition, he
began freatment with a mulliple vitamin/supplement regime, healthful diet and other
immune enhancement treatments. He continued regular use of this vaccine for more
than 3 years, at which time his lymph glands had begun fo greatly reduce in size and
he was fealing well. This resolution of lymphadenopathy continued, and imaging
showed almost complete resolution of previous extensive lymphadenopathy. PtY was
feeling well and there was no lymphadenopathy paipable: a clearly remarkable
recovery. Five years after his initial diagnosis with Stage 4A Follicular Non-Hodgkin's
tymphoma, PEY had no evidence of recurrence and was leading an active and healthy
life. Treatment with MRV vaccine resulted in complete remission of his stage 4A

follicutar non-Hodgkins' lymphoma.

[RO3861 in accordance with the foregoing results, one aspect of the invention
involves the treatment of lymphorma with administration of antigenic compositions that
comprise antigenic determinants of microbial pathogens that are known to be common

causes of lymph node infection in the region the lvmphoma is lncated.

PVE for Colon Cancer with Metastases {o the Liver and Kidnevs
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(003871 Fatient Z (Pt£) was diagnosed with metastatic spread of previously
treated colon cancer, with a metastasis o the liver and probable other metastases o
both kidneys. The liver metastasis was excised. The prognosis for this stage (i e, stage
4) of colon cancer is poor and the benefit of further conventional treatment (f.e.,
chemotherapy) is limited. PtZ declined chemotherapy initially. Three months after
diagnosis with metastatic colon cancer, PIZ began treatment with Polyvaccinum Forte
(PVF), which contains £. coli, a common cause of infection of the colon, liver and
kidneys. In addition PtZ began treatment with 2 multiple vitamin/supplement regime
and nealthful diet. He continued regular use of this vaccine and the vilamin and
supplement regime, and began chemotherapy. Although the overall course of his
dispase was slowly progressive, with development of lung melasteses and recurrence
of liver metastases, 28 months after his initial diagnesis of metastiatic disease, his
welight was stable and his energy levels were good. Three vears (36 months) after
diagnosis of stage 4 colon cancer, PtZ was feeling well except for nausea and mild

weight loss related to chemotherapy.

mezan) In accordance with the foregoing results, one aspect of the invention
involves the treatment of cancer of the colon, liver and kidneys with administration of
antigenic compositions that comprise antigenic determinanis of microbial pathogens

that are known to be pathogenic in the colon, liver and kidneys.

EYVF for Colon Cancer with Metastases fo the Liver, Poria Hepatic Lymoh Modes and

Lung

{00380 Patient AA (PtAA) was diagnosed with metastatic colon cancer with

metastases to the liver, portahepatic lymph nodes and fungs. The prognosis for this
stage (i.e, stage 4) of colon cancer Is very poor (i e, ‘terminal’ cancer) and the benefit
of conventional treatment (i.e,, chemotherapy) is limited. PtAA began chemotherapy,
but discontinued treatment approximately 5 months after his diagnosis due 1o side
effects, at which time he began tfreatment with Pciyvaccmum Forte (containing bacterial

species which cause infection in the colon, liver, abdominal lymph nodes and lungs)
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every second day as well as a multiple vitamin/supplement regime and a healthy diet.
PiAA's subsequent CT Scans demonstrated necrotic porta hepatic lymiph nodes
unchanged in size from the time of his diagnosis and no change in size of the lung
metastases, although the fwo liver metasiases grew moderately in size (34 cmio 4.5
cm and 1.2 cm to 3.0 cm). In spite of the very poor prognosis, PIAA continued 1o feel

guite well almost one year after a diagnosis of terminal cancer.

1003801 in accordance with the foregoing resuits, one aspect of the invention
involves the treatment of cancer of the colon, liver, abdominal lymoh nodes and lungs
with administration of antigenic compositions that comprise antigenic determinants of
microbial pathogens that are known to be pathegenic in the colon, liver, abdominal

lymph nodes and lungs.

EAAMPLE 3 Microblal Pathogens

eo3et] in alternative aspects, the invention ufilizes microbial antigens, such as
bacterial or viral aniigens, to formulate antigenic compositions, where the microbial
species is selected on the basis of the tissue or organ within which the microbe is
known to cause infections. Bacterial resident flora are the most common pacierial
pathogens, accounting for the vast majority of bacterial infections in most animals,
inciuding humans. Resident tiora can for example infect through primary attachment, or
attacnment and invasion following rmucosa damage, resulting for example from

vascular, frauma, chemical insult, or damage resulting from primary infection.

inoaszy For microbial pathogens, virulence and infaction potential is a
combination of the ability of the microbe 1o adhere, to produce enrzymes, to suvive
immunoproducts (complement, antibody) and to survive the microbiocidal activity of
macropnags and neutrophils. Some bacteria, including endogenous bacteria, may be
sufficiently virulent as fo cause monomicrobial infections, while others are more
effective with the synergy of polymicrobial infection. In general, it is often not possible

io be precise about the specific role of individual microbes within the miliey of mixed
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infection. As acute infection may, in some cases, provide more optimal immune
stimulation, accordingly, in some embodiments, the invention utilizes microbial species

that are involved in acute infection.

003933 In some embodiments, bacleria that are members of the endogenous
fiora of a particutar region may ke used to formulate antigenic compositions of the
invention. The rows of Table 6 list a number of bacterial spacies, together with the
hiological regions in which each species may form a part of the endogenous flora. For
example, Abiofrophia spp. are typically members of the endogenous flora of the

respiratory tract and the mouth.

Table 6 Human Baclerial Normal Flora (Endegenous Bacterial Murman

Pathogans)
Duode ,
) Resp | ) U . .
Baclerial . Fout | Stom | num/ Heu | Col Geni | SKi
) iy . ) Syst
SDBCies b ach Jejunu on tal ]
atory em
il
CFL fmi. 104 | 104 i
1005 | 1042 | 1075 8 11
Abioctrophia | + + 1
spp
Acholeplasm | + + ]
a laidfawii
Acidamincco | + + + + +
CCUs !
!
farmerntans |
Acinetobacte | + + + o+ 4+ + + +
rspo.
Actinobacilly | + +
s 3pD.
i
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Actinobacuiu

m Spp.

Actinomyces

Spp.

ARrococcus

christenseni

Aerococous

viriclans

Aerococcus

Linae

Asromonas

sSpD.

Alloicoocous

olftis

Anasrorhabd

LS fUrcosus

Anasrococcu

5

hydrogenalis

Anaerococcu

s lactolylicus

" Anaerccoccu

s prevoli

Arcanobacte

FiLm spp.

Atopobium

+

Bacillus‘épp.

Bactercides

caroas
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[ Bacteroides + |+

distascnis

Bacteroides i P

eggerthii | !

Bacteroides I + + + P

fragifis

Bacteroides T T

merdae

Bacteroides | R |+ +

i
ovalus i
|

| Bacteroides

splanchnicus

Bacteroides & +
thetaiotacmi

| Lron

b _
Bacleroides -+ T

vidgaltus

Bifidobacteri + + +

“am \

adolascentis " |

Bificdobactari

e
3
-+
i
+

| umn bifidum A

Bifidobacter + + + P

-

1im breve

Bifidobacteri " Uy

wm

catenylaiinm

| Biticlobacten | + + P A :

tim dentium
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um fongum

Bilophiia + + + + + + +

wadsworthia

Brevibacterit ' +

1 cassi

Brevibacteriu . 4

" |
|

| epidermidis

Burkholderia | + + PR

cepacia

Butyrivibrio + + +

fibrisofvens

Campylobact | + T R Y

ar concisus

Camupylobact | + ) T n T

o CUNVUs ; i

.\;_

Camgﬁ}fobacf + + +

i
|

er gracilis

Campylobact ' + PR IS

er jejuni

ar rectfus

Campylobact | + + | + ¥ T

ar showae

v
-

Campylobact | +

ar sputorum

Capnocyfop |+ |+

haga

granuiosum

- oo i
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Capnocytop
haga

gingivalis

Campyiobact
ar

haemolytica

Capnaocytop
haga

ochracea

Capnocylop
haga

splitigena

Cardiochacter

st hominis

Cedecesa

sSpp

’ Centipeda

periodontii

Cifrohacter

fravndi

Cilrobacter

koser

Clostridium

SPER.

Corvnebacte
riLam

accolens

Corynebacie
fum

afermentans
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Corynebacte
Fum

amycolatum

Corynebwébmfe

Fim aurns

Corynebacte
i

diphtheriag

Coryrniebacte

Fium durtim

Corynebacte
Fiumi
glucuronolyti

cLm

Corynebacle

rium jeikeium

Corynebacie
mium

macginieyi

Corynebacte
rium

matrucholi

Corynebacte
Fiu
minutissimu

mn

Corynebacte
i

PropinguLIm
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Corynebacie
fum
pseudodiphi

heriticiim

Corynebacte

num riegedi

Corynebacte
rium

simuians

Corynebacte
rivm striafum

| Corynebacte
rium

tleerans

Corynebacte
riuim

urealyticum

Dermabacter

Aominis

Dermacocct

5

nishinamivae

1518

Dasulfornon

as pigra

Dysgonomo

nas spp.

Fikenefia

corrodens
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r Fnterobacter + £+

Qerogencs

| Enterobacter i + + +

|
Enterobacter h + +

gergoviae WL %
T

Enterohacier

£

sakazakii

Enterobacier + + +

tayiorae

Enterococcy b + |+

S 8pp.

Escherichia | | T T ] PR | "
coli ‘ j

Fscherichia + + *

fergusonii

Escherichia + " "

hermannii

Escherichia I+ TN

i

vulneris |

Fubacterium | + + + i
SpP. |
I

-+

E
[ e e e mum .
! Ewingelia A+ ]

americana

Finegoldia + + + + | +

magnus |

Fusohacteriv | + +

m aslocis
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Fuscbacteriu
m
gonidiaforma

ns

Fusobacteriu

m mortiferum

Fusobacteriu |

Fusochacieriu

i naviforme

m
fecrophor

11

4

Fusobacteriu

m nuclestum

Flusobacteriu

| 1 sulci

Fusobacteriu

i FUsSsi

3
o

Fusohacteriu

1 vanuim

Gardnerella

vaginalis

Gemella
haemolysan

5

Gemeiia

morbifforum

X
n

Glabicatelia

spD.
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Granulicatell | +

a spp.

Haemophilus | +

Spp.

FHafnia alvei

Healeocoocus

kunzfi

Helicobacter

spp.

Kingella spp. | +

ebsiella

spp.

o

Kocuria spp.

Kytococous

sedentarius

Lactobacillus | -+

acidophilus

'
-4

i breve

Lactobacillus

Lactobacilius

casel

| Lactobacillus

{actobacifius

celfobiosus

fermentum

fLaciochacillus

redtert

[

Laciobacillus

salivarius

o
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Lactocoocus + +

spp.

Leclarcia : + + A
adecarboxyl

ata

Leminorelia + + "

SpPD.

h
e

Leplotrichia | +

huccalis

Leuconosioc + T

spP.

Megasphaer | : R

! & eisdenii

| Micrococcus | + + "

iuteus

Micrococous | + + +

vlae

Micromonas | + -+

micros !

Mitsuokella + + +

miuftiacidus

Mobiiuncus + + + ¥

cLrisi

Mobiluncus + + - +

tnLliers

Mosllerella + n +

wisconsensis

Moraxelia + +

cafarrhalis
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[

| other + + I .
Moraxella

SPp.
Morganelia T+ +

.

morganii

Mycoplasma | + +

tuccale

fycoplasma |+

faucium

Mycoplasma | + o ot

fermenians

Mycoplasma | + +

genitalium

Mycoplasma 1 + + | +

fominis

Mycoplasma | + + 0 T T N
fivophilum

Mycoplasma | + +

orale | | |
Mycoplasma | ' + ~F‘~m

penelrans

pneuimoniag |

i | I SNV R
Mycoplasma i +

primatum

Mycoplasma |+ &

safivaninm

spermatophif

i
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Neisseria +

cineres

MNeissaria +

flavescens

MNelsseria +

lactamica

Nelsseria + A+

meningitidis

Neisseria 2

muycosa

Neisseria +
polysacchar

&g

MNeisseria +

sicoa

Meisseria +

subflava

Qfigella + "

ureciylica

Oligella + T

urathralis

Panfoea . ! :

agglomerans

Pastuersila 4 4

betlyaes

Pasfeurelia + g

mitiitocida

. Padiococcus + +

SPD.
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Pepfococcus

niger

Pepioniphiit
s
asaccharolyti

ous

Fepfordphilu

s facrimalis

Peptostrepto
COCCUS

anaerobus

Pepfostrepio
coccuUs

producius

Peptosirepio
COCCUS

vaginalis

Porphyromo
nas
asaccharolyii

ca

Porphyvromo

nas caloniag

Porphyromo
nas

andodontalis

bl
|

Porphyromo
nas

gingivalis
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Prevotella |

bivia [
|

buccas

FPravoleila + + + + +

buccalis

Prevofella | + + T

Corpors

Prevolella * [ +

dentalis

disiens

Prevotelia + + ' +

aenoeca

Prevotella | + + +

heparinolytic

a

Prevotefla | + + m

intermedia

 Prevotella

loeschedl

- . ;
Frevolella + + ; + + + |
metaninogen i

ica

Prevotelia + L4 +

nigrescens

| Prevoteila +

oralis
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Prevotella + Ts +

Ofis

- Prevotella + & +

ouforum

|
|
|
|
|
|
|
|
e
[
|

Prevotella N +

tannerae

e
+
]

Prevoiella +
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zoogleoform

ans

Propionibact +

Sl acnes

Propionibact ' ' +

a7ium

]
| @vidum |
Propionibact | + %
efium

granulosum

Propionibact | + | +
enum
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Propionferax | ) o ’ +
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mirahilis

Profeus

penneri

Profeus
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SO L

1
[
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| Providencia

refigeri

 Providencia

stuartii

| Pseudomon
as

aeruginosa

g intestinalis

Rothia +

daentocariosa

Rothia <

mucifaginosa

+|

Ruminocooe

us productus

Selenomona | +

3 8pP.

Serratia

liguefaciens

Serratia

mareescens

nhe ..E._

Serrafia

gdorifera

_i_.
o

Staphylococ | +

CUs aureus

Staphylococ
ous

auriculaiis

Staphylococ

cus capitis

e g ettt s o
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Staphyiococ ‘ +

cus caprae

Staphylococ +

cus cohnil

Staphylococ | + + + + +
CLis

epidermidis

Staphylococ +-
CuUs

haemolyticus

+

Staphviococ

cis hominis

Staphylococ +
ous

lugdunensis

- Staphylococ 4

cus pasteuri

Staphyiococ +
cus
saccharolylic

Y

Staphyiocec + +
CLS !
saprophyticu

8

Staphvlococ =
cus

schieiferia

Staphylocoe +
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Staphviococ +
cus xylosus
Staphylococ +

cUs warmer

Streptococcu + + + + +

5 agalactiae

Sireptococcu | + + + + ;s + o+

S anginosus

Efreplococcu + + +

5 bovis

Streplococeu | + + 5 + " T T
3

constellatus

Streptococey | + 4

s cricali

Sirepiococeu | + + g

s crista

Sirepfococey | + +

3 equisimilis

Strepioccceu | + 4

s gordoni

Strepiococeu | e - " " V
8

intermedius

Streptococeu | + + +

s mitis

Streplococeu | + +

s mutans

Streplococeu |+ + -
s orafis
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Streptococcu
s

parasanguis

Strepiococcu
s

prneumoniae

 Streplococcu

s pyogenes

- Streptococcu

s zalivarius

Streptococcu

5 sanguis

Streptococcu

8 sobrinus

.{_

Streplococeu

3 vastibularis

Group C+ G

Streptococed

Succinivibrio
daxitrinosaly

2115

Suttereila

spp.

Sutionella

indologenes

Tissierelia

prasacuta

Treponema

darnticola
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Treponema | + +

maftophifum

Treponema +

minutum

Treponema "+

phagedenis

Treponema +

refringens

Treponema |+ L

socranskil

Treponema |+ +

vincanti

Turicefia +
ofifidis

Ureaplasma | + + - +

urealvticum

Veillonella o + + + +
spp.

Weeksella | + +

virosa

[00384] Endogenous microbial flora, such as bacteria, have access to lissues for
pathogenesis elther through contiguous spread or bacteremic spread. Under favorable
conditions, all endogencus organisms can become pathogenic and invade locally and
spraad by contiguous spread fo adjacent fissues and organs. Endogencus bacterial
flora of the skin, mouth and colon are the species that are understood to also be
amenable fo bacteremic spread. Bacteria that are members of a particular endogenous
flora domain may therefore cause infection in fissues or organs to which these bacieria
may spread. Accordingly, one aspect of the invention invelves the use of endogenous

microbial pathogens to treat a cancer of a tissue or organ io which the endogeanous
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bacteria may spread to cause infection. The columns of Table 7 list § domains for
endogenous flora, the: skin, respiratory system, genitals, GU system, mouth, stomach,
duodenum/fejunum, ileum and colon. The rows of Table 7 list organs or tissues within
which cancers may be situated. Accordingly, one aspect of the invention invalves the
use of endogenous microbial pathogens to formulate antigenic compositions, or the
selaction of existing formulations having the pathogens, for treating cancers situated in
tissues or organs to which the pathogen may spread to cause an infection. Accordingly,
in alternative embodiments, tumors situated in the tissues or organs listed in the first
column of Table 7 may be freated with antigenic compositions comprising antigenic
determinants that are speciiic for microbial pathogens that are members of the
endogenous flora of one or more of the endogenous flora domains listed in the first row
of Table 7 and indicated with an X or a check mark in the appropnate row. For
example, tumors situated in the prostate may be treated with an antigenic compositicn
having antigenic determinants specific for & microbial pathogen or pathogens
endogenous to the GU system and/or genital system. A number of the bacterial
species that are endogenous to the endogenous flora domains listed in Table 7 are
listed, with the corresponding endogenous flora domains, in Table 6. Accordingly, one
aspect of the inventicn mvolves the treaiment of a cancer siflualed in 2 lissue isted in
Table 7 with an antigenic composition comprising antigenic determinants of the
bacterial species that are listed in Table 6, where the regions of endogenous flora
finked fo the sile of the tumor in Table 7 malch the regions of endogenous flora linked

to the bacterial species in Table 6.

Table 71 Tissue/Organ Pathogenicly of Endogenous Flora

Duo-
N . | Hespi T Gu Sto- | denum
Tissue/ Ski Genit | Mout fleu | Colo
) - Syste mac |/
organ site | n al h _ m n
ratory m n Jejunu
m
‘ Skin X X
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Hematolog
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leukemias,
muitiple

myelomay)
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Bone

Meninges

Brain

1

Spinal cord

Eye/Orbit

>

Salivary

glands

Oral

Tonsi

Nasopha-

rynx/Sinus

Thyroid

i

Larynx

Lung/Trach

sa/Bronchi

Pleurs

b

Mediastinu

i

Heart

il

(]

|

Esophagus

Stormach

Small

bonwel

Colon/

Reactum
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Anus X X
Perineum | x r X
Twer T [ N
Galibladder ' T
I Biliary tract | 1 X

Pancreas . B X

Spleen 0 S o o

Adrenal T T | B

giand r L m

Kidney s o 0 o | ]
Ureter I ok o
Bladder oo Ix o Tx B
Peritoneum il T Tx X X X
Retroperito “ -

~-neal area X X | X X X
' Prostate - X X [ |
Testicle x X o
[Penis x| X x | B o
‘”5;&;:‘;7““"’*‘“"f“”r““"”'” e — —
Adnexas | X X X

terus x  lx X

Cervix o - Tx Ix T Ik
Vagina ; X - - R I ix
Vislva | B X | I ITx
R RSN DR S

* Bacteria have access to tissues/organs either through: Contiguous spread (X) or

Bacieremic spread: (1.

[OD398] In accordance with the combined information in Tables 8 and 7, cancers
located in the tissues or organs set out in column 1 of Table 7 may be treated with

anfigenic compositions comprising antigenic determinants of the corresponding

195



W 2012/012874 PUTICAZE11/06085]

bacterial species of Table 8, so that the column headings in Table 7 are in effect

replaced with the bacterial species of Table 6.

T0385] It some embodiments, microbial pathogens for use in the invention may
be exongenous bacterial pathogens. For example, the organisms listed in Table 8 may
be used as microbial pathogens to formulate antigenic compositions, or antigenic
compoesitions having those pathogens may selected, for use to treat cancers situated in
the tissues or organs listed with the relevant organism in Table 8, In some
embodiments, antigenic determinants of both endogenous and exogencus bacterial
species largeled to a specific tissue or organ may be used in combination. For
example, an anligenic compaosition derived from, or spacific for, Clostridium difficile,

may be used to treat a cancer situated in the colon.

Tabie 8 Exogenous Bacterial Human Pathogens, and their Sites of Infection

bacterial specles | tssue/organ sites

Achromobacter hematological, skin, soft tissue, lungfirachea/bronchi,
50p. peritoneurn, meninges, bile duct, galibladder, kidney,

bladdar, ureter

Actinomadura skin, soft tissue, lungfirachealbronchi, mediastinum, brain,
elel spinal cord, hemalological, meninges
Aerobacter spp. | small bowel, colon, hematological, peritoneum ”

Aerococcus spp. | hematological, heart, bone, kidney, bladder, urater,

meninges
Alcaligenes spp. | lung/irachea/bronchi — ]
Anaplasma spp. | meningss, hematological, liver, spleen, bone,

lungfirachea/bronchi

Bacillus anthracis | lungftrachea/oronchi, tymph nodes g}uzmbnaw hilum,
mediastinum, meninges, skin, nasopharyny, tonsil, oraf,

smail bowel, colon, hematological

Bacillus cereus | colon, eye, hematological

- L
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spp.

Balnealrix spp.
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’ hematoiogical, bone, meninges, brain, heart,
lungftracheal/bronchi, mediastinum, skin, soft tissue, colon,

stomach, small bowel, eve

lungftrachealbronchi, meninges, hem'atoiﬁgica!

Barfonelfa skin, hematological, liver, muscle, lymph nodes
bacilliformis
Bartonella | brain, spinal cord, hematologicat, skin, fiver, bone, pleura,
henselae tung/trachea/bronchi, mediastinum, axillary and inguinal
lymbh nodes, eye
Barfonella [ skin, hematological, liver, spleen S B
quintana
Bergeyella skin, soft tissue, meninges, hematological,
zoohelcum lung/trachealbronchi
Bordetella lingftrachea/bronchi, hematological
holmesii
| Bordetella nasopharynx, tonsil, lungftrachealbronchi
paraperiussis
Bordetslla nasopharynx, tonsil, lungfrachea/bronchi
parfussis
' Borrelia reninges, brain, spinal cord, skin, eye, hematological
burgdorferi inguinalfaxiliary/cervical lymph nodes, muscle, liver,
spleen, nasopharyny, fung/trachea/bronchi, testes
Borrelia brain, spinal cord, hematéi@gica}, 3mai§_5ow‘ei, lver,
recurrentis spleen, salivary glands, fungfirachea/bronchi, lymph
nodes, eve, skin
‘Brevundimonas | peritoneum, hematological, skin, soft Hissue
spp
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lungftrachealbronchi, lymph nodes pulmonary hilum,
meninges, brain, spinal cord, lymph nodes, mediastinum,
bone, eye, small bowel, colon, liver, bifiary tract, kidney,

ureter, bladder, hematological, skin, testes, spleen,

prosiate
Burkholderia hematological, meninges, lungfrachealbronchi
gladioli
' Burkholderia lungftiracheaibronchi, skin, soft tissue, liver, spleen,
maflei muscle, lymph nodes pulmonary hitum, rmediastinal lymph
nodes, mediastinum, haad and nack lymph nodes,
nemaiologicsl ,
" Burkholderia lung/irachealbronchi, skin, kidney, biadder, ureter, soft
psevudomallel tissue, honeg, brain, spinal cord, muscle, hematological,

orostate, kidney, ureter, meninges

um grantfomalis

Calymmatobacteri |

skin, penis, vulva, soft tissue, vagina, cervix, bone,

hamatological, inguinal tyimph nodes

Campylobacter “small bowel, colon

cofi

Campylobacter | lungltrachea/bronchi, small bowel, colon, meninges, brain,
fetus peritoneum, bone, galibladder, ovaries, hematological,

heart, kidney, bladder, ureier

Campylobacter | colon, hematological, galibladder, pancreas, bladder,
jejuni bone, meninges
 Campylobacter | small bowel, colon

sputorum
Capnoclyophaga | skin, sofi tissue, meninges, hematological, bone,
Canimorsys | lung/trachealbronchi, eye

Capnocifyophaga | skin, soft tissue, meninges, hemaloiogical, bone,
cyniodegmi

wngfirachea/bronchi, eve
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CDC groups EF- | hematological, eye, skin, soft tissue

4a and £F-4b

Chlamydia lung/trachea/bronchi, ymph nodes pulmonary hilum, fiver,

Lreumonias | brain, meninges, skin, thyroid, pancreas, hemaiological

| Chiamydia psiftaci | lungftrachealbronchi, lymph nodes pulmonary hilum, |
mediastinum, liver, brain, meningas, hemalological, skin,

| thyroid, pancreas _

Chlamydia ; inguinal lymph nodes, penis, vulva, vagina, cervix, uierus,

frachomaltis g ovaries and adnexae, perffoneum, prostale, eye

Chiamydophila iaryngx, trachealbronchi, hematological

pneumoniae

I S

Chromobacterium

| hematological, liver, . lungfirachealoronchi, ki dra-,y

splee

viclaceurm | bladder, ureter, eye/orbit, bone, brain, meninges, spinal
| cord

Chiamydophila | iung/trachea/ronchi o

psittaci

Chrysecbacterium | meninges, lungltrachea/branchi, hematological

spp.
Clostridium small bowel, colon, stomach, skin, soft tissue,
bifermentans hematological

Clostridium

colon, small bowel, skin

baofulingm

- Clostridium colonn - ]

difficife

Clostridium indolis | small b bowel, colon, stomach, skin, soft fissue,
heratologicat

Clostridium small bowel, colon, stomach, skin, soft fissue, B

mangenolii hematological

Closiridium | smait bowméi colon, stomach, skin, saftﬁgéﬂg:

periringens nemaioiogical, heart
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Clostridium small bowel, colon, stomach, skin, soft tissue,
sordedlii hematological
Clostridium smiall bowel, colon, stomach, skin, soft tissue,
sporegenes hematological
Clostridium small bowel, colon, stomach, skin, soff tissue,
subterminale hemaiological

Clostrichium tetani

skin, soft tissue

Comamonas spp.

hematological, peritoneum, eve

Corynebacterium
pseudotuberculosi

8

nack/axillary/inguinal/mediastinal lymph nodes, lymph
nodes pulmonary hilum, lungfirachea/bronchi,

mediasiinurm

Coxiefla burnstii

huing/bronchiftrachea, brain, spinal cord, liver, bone

Edwarsiella tarda

skin, soft tissue, liver, meninges, small bowel, colon, bone

uterus, ovaries

Ehrlichia spp.

meninges, brain, spinal cord, hematological, bone, liver,

Kidney, spleen, lymph nodes

?

Erysipelothrix

rhusicpathias

skin, hematological, bone, brain, neritoneum

Francisella

nasopharynx, oral, tonsil, lung/trachealbronchi, skin,

fularensis axiflary/head and necik/inguinal lymph nodes,
hematological, eye, small bowel

Fusobacterium skin, soft tissus, hematological

spp.

Gordonia spp.

skin, soft tissue, lung/lrachealbronchi, mediastinum, brain,

spinal cord, hemaiclogical, meninges, eye

Haemophilus skin, inguinal lymph nodes, penis, vulva, vagina
ducreyi

Helicobacter stomach

pylon
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Legionella spp. lungftrachealbronchi, lymph nodes pulmonary hilum,

hamatological, brain, spinal cord, muscle, pancreas

Leptospirosis spp. | lungftrachealbronchi, pancreas, meninges, brain, spinal

cord, skin, lymph nodes, eye, hemaiological, nasopharynx,
oral, tonsil, kidney, liver, spleen

Listeria hematological, brain, meninges, spinal cord, small bowel,

monocytogenes colon

Methylobacterium | hematological, peritoneur, skin, soft issue, bone
spD.
m%@bobaci‘eﬁum lung/oronchi/traches, lymph nodss puimonargf?ﬂh—%ﬂ}—rﬁ,

avium prostale, pancreas, spleen, skin, neck lymph nodes,

esophagus, bone, hemaioclogical

 Mycobactesium | colon, small bowel
bovis

“Mycobacterium lung/bronchiftrachea, lymph nodes pulmonary hilum,
kansasii prostats, bone
Mycobacterium | skin, soft issues, testes, eye o T
leprag

Mycobacterium skin, soft tissue, bone

marnum

Mycobacterium head aﬁ&gﬁg&cﬁ{”%ﬁ%é_ o

sorofulaceum

Mycobacterium lung/bronchifirachea, !ymﬁh nodes puimonary%ﬁ

tuberculosis prostate, pertoneum, pancreas, spleen, lvmph nodes,
smait bowel, meninges, brain, spinal cord, kidney, ureter,
bladder, muscle, esophagus, colon, testes, eye, ovaries,

| cervix, vagina, uterus, mediastinum, larynyx, skin,

hematological, pleura

Mycobacterium | skin, soft tissue B

tlcerans
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othar lung/branchiffrachea, lympn nodes pulmonary hilum, skin,
Mycobacterium | soft tissues, bone, head and neck lymph nodes

spp.

Myroides spp. kidney, bladder, ureter, skin, soft tissue, hematological
Neisseria | naaop%@x, oral, tonsil, prostate, penis, vagina, cervix,
gonorrhogas uterus, ovaryladnexae, peritoneum, skin, muscie, bone,

liver, hematological, head and neck and inguinal and infra-

abdorninal lymph nodes, anus

Meoricketisia nemaioi@gmdl pone, symph nodes, liver, spieie
senneisu
Mocardia spp. "lﬁmr:@-/bror:chuitmchea pancreas, menmg@ , Spinal cord,

brain, skin, soft tissue, eye, bone, kidney, heart,

hernatological

Orienfia meninges, brain, spinal cord, hematological, skin, inguinal
tsutsugamushi and axillary lymph nodes, spleen, lung/bronchiftrachea
| Pandoraea spp. | lung/trachea/bronchi, hematological o

Pasteurelia canis | skin, soft tissue, hematological

Pasteureila skin, soft tissue, hematological

dagmalis

Pasteurella “skin, soft tissue, hernatological T
stomatis

Pediococous :app. hematol og ical, liver, colon

PifijSpOi’Jm skin
ovale

| Plasiomonas small bowel, colon, hematoiogical, rmeninges, bone, gali
shigelloides | bladder, skin, soft tissue
Pseydomonas Jung/trachealbronchi, hemaotogical, skin, soft fissue, bone,
aeruginosa Lm@mngeg, brain, eye, Kidney, bladder, ureter, heart
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skin, soft tissue, lung/irachealbronchi, mediastinum,

hematological

Ralstonia spp.

‘Rhizobium spp.

hematologicat, peritoneum, eye, kidney, bladder, ureter

' Rhodococcus

sPD.

lung/irachealbronchi, hematological, brain, skin, lymph
nodes, bone, madiastinum, liver, spleen, soft tissue, spinal

cord, meninges

Ricketisia akari

skin

Rickettsia conornif

meninges, brain, spinal cord, hematolofical, skin, Kidney,

liver, splean, pancraas

Rickelisia felis

skin, brain, spinal cord

Rickettsia meninges, brain, spincal cord, hemaialogﬁicai,

prowazekii lungfbronchiffraches, skin, spleen

Rickeitsia T ungfbronchiftraches, lymph nodes pulmonary hilum,
ricketisiag meninges, brain, spinal cord, hematological, muscle, small

bowel, liver, skin

Rickeflsia slovaca

skin, head and neck lymph nodes

Rickelisia typhi

iung/bronchiftrachea, soleen

Roseomonas spp.

hernatological, perfloneum, skin, soft tissue, bladder,

kidney, ureter

Salmoneslla spp.

tyrnph nodes, stomach, small bowel, colon, meninges,

skin, muscle, bone, hematological, heart

Shewanella spp.

skin, soft tissue, eye, bone, hemalological, peritonaum

| Shigelia boydii

colon

Shigella colon S o
dysenferiae
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Shigella flexneri | colon

Shigella sonnai | colon

—'mogai;@'igﬁ“ | brain, meninges, sbinal cord, eye, skin, soft tissue

8pp.

' Sphingomonas hematological, meninges, peritoneur, skin, soft tissue,

500, : kKidney, bladder, ureter

Spirillum minus | siin, axillary/inguinal/neck lymph nodes, hematological,
fivar, spleen

Cother Spiriflurn | colon o -

Spp.

“Stenolrophomona | meninges, hematological, peritoneum,

s maflophilia lungftrachieal/bronchi, eye, Kidney, nladder, ureter, skin,
soft issue

| Streplobacilius | skin, bone, hematological, Jung/trachea/bronchi, meninges,

moniiformis brain, liver, sbleen

' Streptococous skin, hematological, soft tissue

iniae

Streptococcus | smalt bowel, nasopharynx, bone, meningas, N

zZovepidemicus hematological, head and neck lymph nodes

Streplomices spp. | skin, soft tissue, iunq/trauhea/bmnchs mediastinum, brain, |

spinal cord, hematological, meninges

 Treponema j nasopharyny, tonsil, oral, meninges, brain, spinal cord,
pailidum penis, vulva, vagina, anus, cervix, eve, hemaiological,
inguinal and head and neck lymph nodes

Tropheryma brain, spinai cord, hematological, small bowe!, colon,
whipplel heart, Wwngfirachea/bronchi, eye

Tsukamurelia skin, soft tissue, iuﬂg/irachea/bronéﬁrﬁ’?égj?éstmum brain,
50D. spinal cord, hemalclogical, meninges
Vibrio choleras | colon, smali bowel
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Vibrio | hematological, meninges
cincinnatiensis
Vibrio damsela skin, soft tissue -
Vibrio fluvialis | small bowel, colon -
Vibrio furrissii small bowel, colon
| Vibrio hollisae small bowel, colon, skin, soft tissue
Vibrio | hematological
metschnikovii
Vibrio colon, small bowel

parahaemolviicus

Vibrio vulnificus soft issue, blood, skin

Yersinia nasooharynx, tonsil, small bowsl, intra-abdominal lymph
enterocolifica nodes, colon, muscle, lungfiracheafbronchi, liver, spleen,

hematological

Yersinia pastis hung/trachea/bronchi, lymph noe:ies“;ias.s&mana;y hitum,

inguinal/axillary/neck lymph nodes, oral, tonsil,

nemaiological, skin

Yersinia small howel, colon, abdominal lymph nodes

npseudatuberculosi

Ny

(OE87] In some embodiments, microblal pathogens Tor use in the invention may
be viral pathogens. Tabie 9 provides an exemplary list of viral pathogens togsther with
the tissue and organ sites for which each viral species is reporiedly a pathogen.
Accordingly, one aspact of the invention invalves utilizing immunogenic compositions
that are specific for the named viruses {o treat a cancer situated in the organs or
tissues that are identified adjacent to the name of the virus in Table 8. For example, an

antigenic composition derived from, or specific for, a vaccinia virus, may be used o
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treat a cancer situated in the skin, hematological tissues, lymph nodes, brain, spinal

cord, eye or heart.

Table 9: Viral Human Pathogens and Their Sites of Infection

virus

tissusiorgan sites

Yaccinia

skin, hematological, lymph nodes, brain, spinal cord, eye,

heart

Variola (smalipox)

skin, hematological, lymph nodes, brain

Monkeypox

skin, hemalological, head and neck lymph nodes, brain,
eye, lungftrachea/bronchi, pulmonary hilar lymph nodes,

mediastinum, nasopharynx

Cowpox skin, ﬁggﬁatoiogical, fymph nodes
Parapoxvirﬁé—ég skin
- Molluscum
| contagiosum skin
Tanapox skin, hematological, axillary and inguinal lymph nodes

Herpes Simplex

virus {1 and 2}

nasopharynx, oral, tonsil, hematelogical,
lung/bronchifirachea, pancreas, meninges, brain, spinal
cord, inguinal and head/neck tymph nodes, penis, vulva,
perineum, esophagus, liver, eye, skin, rectum, tonsil,

mediastinum, anus, vagina, cervix

Varicelia-zoster

nasepharyny, sinus, lungftrachea/bronchi, puimonary
tilar lymph nodes, hemalological, pancreas, meninges,
brain, spinal cord, esophagus, liver, eye, skin, heart,

meadiastinum

Cylomegalovirus

nasopharyny, lvmph nodes, tonsil, hemalological,
lungfirachea/bronchi, pancreas, apdomincal lymph
nodes, brain, spinai cord, esophagus, small bowel,
colonfrectum, ave, liver, heart, skin, mediastinum,

escphagus
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nasopharyny, tonsil, oral, lymph nodes, hematclogical,
iung, abdomincat lymph nodes, brain, spinal cord,
muscles, esophagus, liver, heart, skin, spleen, kidney,
muscle, heart, lung/irachea/bronchi, pulmonary hilar

lyrmph nodes, mediastinum

Human herpesvirus

hilar lymph nodes, brain, meninges, fiver

Human herpesvirus
7

skin, brain, liver

Hurnan herpesvirus
8

nasopharynx, tfonsil, hematological, skin, spleen, head

and neck iymph nodes

virus

| Simian herpes B -
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Adenovirus

nodes, meninges, brain, spinal cord, small bowel, colon,

liver, intra-abdominal lymph nodes, mediastinum,

bladder, sinus, hematological, ureier, Kidney, bladder,

thyroid, heart

-k

papillomavirus

BK virus Kidney
Human ) skin, anus, penis, vulva, cervix, vagina, oral

%iver,“paﬂcreag, hema‘tcmg%;:al

ilvar

skin, hematological, nasopharynx, bone, kidney, heart,

ver, brain, meninges

Orthoraovirusas

nasopharynx, small bowel, colon, oral, sinus, lymph
5 nodes, skin, lung/ftrachea/bronchi, meninges, brain,

spinal cord, liver

Orbiviruses

! brain, muscle, hematological,
i
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hematological, skin, muscle, oral, spleen, lymgph nodes,

meninges, brain

Rotaviruses

nasopharynx, biliary tract, meninges, brain

Alpnaviruses

brain, esﬁmai cord, small bowel, colon, hematological,

skin, bone

Hubealla

skin, hematological, head and neck lymph nodes, spleen,

nasopharyny, bone, brain, tonsil, bronchi, liver, heart

Yellow fever virus

nematological, liver, !uné/tmchea/bmnchi, Kidney,

adrenal gland, spleen, lymph nodes, stomach, kidney

Dengue faver virus

Japanese

encephalitis virus

hematological, lymph nodes, skin, spleen, muscle, liver,

brain, nasopharynx

brain, hematological, s_ﬁinai cordd

WWeast Nila

encephalitis virus

| liver, spleen, pancreas, meninges

brain, hematological, spinal cord, muscle, lymph nodes,

5t Louis

encephalitis virus

brain, hematological, spinal cord, meninges, muscle,

nascpharynx

other Flaviviruses

hematoiogical, brain, meninges, bone, muscles, skin,

ivrmph nodes

Hepatitis C virus

hematclogical, liver

Hepatitis G virus

S . =

ilvar

Coronaviruses

Toroviruses

nasopnarynx, sinus, oral, tonsil, larynx,
iungfirachaa/bronchi, pulmonary hilar lymph nodes, small

bowel, colon, tonsi, hematological

small bowsl, colon, hematological

208



WO Z012/612874

Parainfluenza

Virises

POT/CARLIGH0851

nasopharynx, sinus, tonsi, oral, larynx,
lungftrachealbronchi, pulmonary hilar lymph nodes,

meninges, hematological, mediastinum

Mumps virus

salivary glands, pancreas, brain, spinal cord, liver, testes,
hematological, meninges, ovaries, bone, heart, kidney,

thyroid, prostate, breast

Respiratory syncytial

nasopharyny, tonsil, sinus, lungftrachea/bronchi,

metapneumovinus

virus pulmonary hilar lymgh nodes, mediastinum,
hematological, oral, pleura
Human nasopharyny, lungfirachea/broneni, pulmonary hilar

lymph nodes, tonsil, sinus, mediastinum, hematological,

oral, pleura, larynx, eve, skin, small bowsel, colon

T e

nasopharyny, sinus, hemaliological, lung/irachea/ronchi,
pulmonary hilar lymph nodes, intra-abdominal lymph
nodes, meninges, brain, spinal cord, liver, splean, lymph

nodes, skin, thymus, eye, oral, heart

Hendra virus

orain, meninges, lung/rachealbronchi, kidnay,

hematological, muscle,

Mipah virus

orain, meninges, spleen, lymph nodes, thymus,
lungftrachea/bronchi, kidneys, brain, spinal cord,

meninges, hematological

Vesicular sfomatitis

yirus

hematological, muscle, oral, tonsil, nasopharyngeal,

tvrniph nodes, small bowel, colon

Rabies virus

skin, meninges, brain, spinal cord, oral, nasapharyny,

salivary glands, hemaiological

Lyssavirusss

brain, spinal cord

Influenza virus

nasopharynx, laryngx, fungftrachea/bronchi, puiméﬁas’y
hitar lymiph nodes, meninges, muscle, hematological,
mediastinum, muscie, sinus, tonsil, oral, eve, pleura,

prain, spinal cord, salivary glands, thyroid, heart
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harnatological, brain, meninges

Hamaviruses

hematological, kidney, eve, skin, oral, ruscle,

ungftrachealbronchi

other Bunyaviruses

brain, hematological, muscle, meninges, spinal cord

Lymphocytic
cheriomeningitis

yirys

hematological, muscle, lymph nodes, skin, brain,

meninges, testes, bone

Lassa virus

nasopharynx, brain, spinal cord, lungfAracheabronchi,
pulmonary hilar lymph nodes, mediastinum, muscle,

testes, eye, heart,

Machupo virus

Lrain, meninges, hematclogical, muscle, eye, skin, iymph

nodes, nasepharyny, smail bowel, colon

Junin virus

- brain, meninges, hematological, muscle, eve, skin, lymph

nodes, nascpharynx, smail bowel, colon

Human T-Cell

hematological, skin, lymph nodes, muscle, sys, bone,

Lymphotropic lung, pulmonary hilar lymph nodes, spinal cord, brain
viruses
nasopharynx, lungfiracheafronchi, pulmonary hilar

Poliovirus

ilymph nodes, small bowel, neck and infra-abdominal
tymph nodes, colon, hematological, liver, spleen, skin,

brain, spinal cord, meninges, heart

Coxsackieviruses

nasopharymz,w%arynx, oral, tonsil, ungfirachealbronchi,
pulmonary hilar lymph nodes, mediastinum, pancreas,
muscle, brain, meninges, small bowel, neck and intra-
abdominal lymph nodes, colon, hematological, spleen,
skin, eye, sinus, liver, testes, bone, pleura, salivary

giands, heart
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Echoviruses nasapharynx, oral, tonsil, lungfirachealbronchi,
pulmonary hilar lymph nodes, muscle, brain, meninges,
small bowel, neck and intra-abdominal lymph nodes,
solon, hematological, mediastinum, spleen, skin, eve,
sinus, liver, pancreas, testes, bone, salivary glands,

heart

other Enteroviruses | ung/trachea/bronchi, pu!mbnary nilar lymph nodes,

meningss, brain, skin, hearnt

Hepatitis A virus small bowel, colon, hematological, iver, spleen, brain,

spinal cord, gallbladder, pancreas, Kidney

Rhinoviruses nasopharynx, sinus, oral, tonsil, larynx,

lungftrachea/bronchi, pulmonary hilar lymph nodes

Moroviruses and small bowel, colon

other Caliciviruses

Astroviruses smatl bowel, colon

Picobimaviruses small bowe!, colon

Hepatitis E virus liver, small bowel, colon, hemaloclogical
[00398] The cumulative information in Tables 8 through 8 provides an exiensive

identification of microbial pathogens that may be used in the formulation of antigenic
compositions of the inveniion, together with an identification of the lissues or organs in
which these organisms are pathogenic, and accordingly identifies the tissues or organs
in which a cancer is situated that may be treated with the antigenic formulation.

[60398] In some embodiments, the micrabial pathogen selected for use in
antigenic cornpositions of the invention may be one that is & comimon cause of acule
infection in the tssue or organ in which the cancer to be treated is situated. Table 10
identifies bacterial and viral pathogens of this kind, logether with the tissues and organs

in which they commonly cause infection. Accordingly, in selected embodiments, a
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cancer residing in a tissue identified in the first column of Tabie 10 may be treated with
an antigenic composition that comprises antigenic determinants for one or more of the
pathogenic organisms listed in the second colurnn of Table 10. For example, a cancer
residing in the skin may be treated with an antigenic compaosition comprising antigenic
determinants of one or mare of the following organisms: Staphviccoccus aureus, Beta
hemolytic streptococci group A, B, C and G, Corynebacterium diptheriae,
Corynebacterium ulcerans, Pseudomonas aeruginosa, rubeola, rubella, varicella-
zoster, echoviruses, coxsackieviruses, adenovirus, vaccinia, herpes simplex, or parve
B189.

Table 10: Common Causes of Acute Infection {Bacterial and Viruses) For

tach Tissus/Organ Site

Tissuel/organ Common Bacterial or Viral Pathogens of specific
site tissuelorgan site
Skin Staphylococcus aursus, Beta hemolytic streptococci group

A, B, C and G, Corvnebacterium diptheriae,

Corynebaclerium ulcerans, Pseudomoenas aeruginosa

rubeoia, rubella, varicella-zoster, achoviruses,

coxsackieviruses, adenovirus, vaccinia, herpes simplex,

parvo B19
Soft dssue (e Streptococcus pyogenes, Staphylococous aureus,
fat and muscle) Clostridium perfringens, other Clostridium spp.
(e.g., sarcoma) influenza, coxsackieviruses
Hreast Staphylococcus aureus, Strepfococcus pyogenes
Lymph nodes: Staphylococous aureus, Streptococcus pyogenes
head and neck Epstein-Barr, cyfomegalovirus, adenovirus, measles,

rubella, herpes simplex, coxsackieviruses, varicella-zoster

Lymph nodes: Staphylococeus aureus, Slreptococcus pyogenes
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measles, rubeila, Epstein-Barr, cytomegalovirus,

adenovirus, varicella-zoster

Lymph nodes:

mediastinal

yiridans streptococcl, Peptococcus spp.,
Peptostreptococcus spp., Bacteroides spp., Fusocbacterium

spn., Mycohacterium fuberculosis

measles, rubelia, Epstein-Barr, cytomegalovirus, varicelia-

zostar, adenovirus

Lymph nodes:
pulmonary

hilim

Streptococcus pneumoniae, Moraxella catarrhalis,
Mycoplasma pneumoniae, Klebsiella pneurmoniae,
Haemophilus influenza, Chlamydophila pneumoniae,

Bordetella pertussis, Mycobacierium tuberculosis

influenza, adenovirus, rhinovirus, coronavirus,
parainfluenza, respiratory syncytial virus, human

metapneumovirus, coxsackievirus

Lyrph nodes:

intra-abdominal

Yersinia enferocofifica, Yersinia pseudoiuberculosis,
Salmonella spp., Streptococcus pyogenes, Escherichia coll,

Staphyvilococcus aureus, Mycobacterium tuberculosis

measies, rubella, Epstein-Barr, cytormegalovirus, variceita-

zoster, adenovirus, influenza, coxsackieviruses

Lymph nodes:
inguinai/leg

Staphyilococcus aursus, Streptococcus pyogenes

measles, rubella, Epstein-Barr, cylomegalovirus, herpes

simplex

Hemailological
(e.g. leukemias,

multiple myeloma)

Staphyviococcus aureus, Streptococeus pyogenes,
coagulase-negative staphyiococel, Enterococecus s,
Escherichia coli, Klebsiella spp., Enterobacter spp., Proteus
sop., Pseudomonas aeruginosa, Bacteroides fragilis,

Slreptococcus pneumoniae, group B streptococci

rubeola, rubella, varicella-zoster, echoviruses,
coxsackieviruses, adenovirus, Evstein-Barr,

cyiomegalovirus, herpes simplex
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Hons Staphylococcus avreus, coagulase-negative staphylococa,
Streptococcus pyogenes, Streplfococcus pneumoniae,
Streptococcus agalactiag, other streptococat 8pp.,
Escherichia coli, Pseudomonas spp., Enterobacter spp.,

Proteus spp., Serratia spp.

parvovirus 218, rubefla, hepatlilis B

Meninges Hasmophilus influenzae, Neisseria meningitidis,
Streptococcus pneumoniae, Sireptococcus agalaciiae,

Listeria monocylogenes

echoviruses, coxsackieviruses, other anteroviruses, mumps

Brain Strepiococcus spp. (including 5. anginosus, 8. constelfatus,
LS. infermedius), Staphyioceecus aureus, Bacteroides spp.,
Prevolella spp., Proteus spe., Escherichia coli, Klebsiefla
spp., Pseudomonas spp., Entercbacter spp., Borrefia

burgdoiteri

coxsackievirusas, echoviruses, poliovirus, other
enteroviruses, mumps, herpes simplex, varicella-zoster,

flaviviruses, bunyaviruses

Spinal cord Hasmophilus influenzae, Neisseria meningitidis,
Streptococeus phneumoniag, Streplococcus agalactias,

Listeria monocytogenas, Borrelia burgdorfer

coxsackieviruses, echoviruses, poliovirus, other
enteroviruses, mumps, herpes simplex, varicellz-zoster,

flaviviruses, bunyaviruses

EvelCrbit Staphylococeus aureus, Streplococcus pyogenes,
Sireptococous pneumonias, Streplococcus milleri,
Escherichia coli, Bacilius cersus, Chlamydia frachomatis,
Haemophifus influenza, Pseudomeonas spp., Klebsiella

spp., Treponema pallidum
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adenoviruses, herpes simplex, varicella-zoster,

cytomegalovirus

| Salivary glands | Staphylococcus aureus, viridans streptococct (e.9.,
Streptococcus salivarius, Streplococcus sangurs,
Streptococcus mutans), Peplostreptococcus spp.,

Bacteroides spp., and other oral anaerobes

mumps, influenza, enteroviruses, rabies

Oral Pravotella melaninogenicus, anaerobic streptococc,
viridans stregtococcd, Actinomyces spp.,
Peptostreptococeus spp., Bacteroides spp., and other oral

anaerches

harpes simplex, coxsackieviruses, Epsiein-Barr

Tonsil Streptococcus pyogenss, Group C and G B—hemoiytic;

streptococc

rhinoviruses, influenza, coronavirus, adenovirus,

parainfluenza, respiratory syneytial virus, herpes simpiex

Sinus Streptococcus pneurnoniae, Haemophijus influenza,
Moraxella cafarrhalis, a-strepiccoccl, anaerobic bacteria

(e.q., Prevotella spp.), Staphylococcus aureus

rhinoviruses, influenza, adenévirus, parainfiuenza

Masopharynx Streptococcus pyogenes, Group C and G B-hemolytic

streptococcl

rhinoviruses, influenza, coronavirus, adenovirus,

parainfluenza, respiratory synovitial virus, herpes simplex

Thyroid Staphylococeus aureus, Slrepfococcus pyogenes,

Streptococcus pneumoniae

mumps, influenza

Laryr Mycoplasma pneumoniae, Chlamydophila pneumoniae,

Strepfococcus pyogenes
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rhinovirus, influenza, parainfluenza, adenovirus, corona

virus, human metapneumovirus

Trachea Mycoplasma pneumoniae

parainfluenza, influenza, respiratory syncytial virus,

adenovirus

Bronchi Mycoplasma pneumoniae, Chiamydophila preumoniae,
| Bordetella periussis, Streptococcus prieumonias,

Haemophilus influenzae

influenza, adenovirys, rhinovirus, coronavirus,
narainfiuenza, respiratory syncytial virus, numar

metapneumovirus, coxsackievirus

| Lung Streplococcus pneumoniae, Moraxella catarrhalis,

Mycoplasma pneumonias, Klebsiella pneumoniag,

Haemophilus influenza

influenza, adenovirus, respiratory syncylial virus,

parainfluenza

Plaura Staphylococeus aureus, Streptococcus pyogenes,
Streplococous pneumoniae, Haemophilus influenzas,
Bacteroides fragilis, Prevotella spp., Fuscbacterium
nucleatum, pevicstreplococcus spp., Mycobacterium

luberculosis

influenza, adenovirus, respiratory syncytial virus,

parainfiuenza

Mediastinum viridans streptococct, Peplococcus spp.,
Feplostreplococcus spp., Bacteroides spp., Fuscobacterium

5pD.

measles, rubslia, znstein-Barr, cylomegalovirus i
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Streptococcus spp. fincluding S. mifior, S. bovis, S.
sanguis, 8. mutans, S. anginosus), Enterococcus spp.,
Staphylococcus sop., Corynebacterium diptherias,
Clostridium perfringens, Neisseria meningitidis, Salmonella

s0p.

enteroviruses, coxsackieviruses, echoviruses, poliovirus,

AGENOVITUS, Mumps, rubeoia, influenza

Actinornyces spp., Mycobacterium avium, Mycobaclerium

tuberculosis, Streptococcus spp.

cytomegalovirus, herpes simplex, varicella-zoster

Stomach

Streptococeus pyogenes, Helicobacter pylori

cytomegalovirus, herpes simplex, Epstein-Barr, rotaviruses,

noroviruses, adenovirusas

Srmnall howsl

Escherichia coli, Clostridium difficile, Bacteroides fragilis,
Bacteroides vulgatus, Bactercides thelaiotaomicron,
Clostridium perfringens, Salmonella enteridilis, Yersinia

enterocolitica, Shigella flexneri

adenoviruses, astrovirusas, caliciviruses, noroviruses,

rotaviruses, cytomegalovirus

ColonfRectum

Escherichia coli, Clostridivm difficile, Bacteroides fragilis,
Hacteroides vulgatus, Bacteroides thetaiotacmicron,
Clostridium perfringens, Salmonelia enteridilis, Yersinia

enferocofitica, Shigella flexneri

adenoviruses, astroviruses, caliciviruses, noroviruses,

rotaviruses, cyfomegaiovirus

Arnus

Streptococcus pyogenes, Bacteroides sop., Fuscbacterium
spp., anaerobic streptococci, Clostridium spp., £. coli,
Enterobacter spp., Pseudomonas aeruginosa, Treponema

pallicum

herpes simplex
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Escherichia cofi, Klebsiella spp., Enterccoccus spp.,
Bacteroides spp., Fuscbacterium spp., Clestridium spp.,
Pseudomonas aeruginosa, anaerobic streptococai,

Closlriclium spp., £. cofi, Enterobacter spp.

herpes simplex

Liver

f-scherichia coli, Klebsiella spp., Strepfococcus (anginosus
group), Enterococcus spp., other viridans streptococa,

Bacteroides spp.

hepatitis A, Epstein-Barr, herpes simplex, mumps, rubelia,

rubeola, varicella-zosier, coxsackigviruses, adenovirus

{nlbladder

Escherichia coli, Klebsiella spp., Entercbacter spp.,
enterococci, Bacteroides spp., Fusobacterium spp.,
Clostridium spp., Salmonella enleriditis, Yersinia

enterocolitica, Shigelta flexneri

Billary tract

Escherichia coli, Klebsiella spp., Enterchacter spp.,
Enterococcl spp., Bacteroides spp., Fusobacterium spp.,
Clostridiurn spp., Salmonsila enferiditis, Yersinia

enterocolitica, Shigella flexneri

nepatitis A, Epstein-Barr, harpes simplex, mumps, rubelia,

rubeola, varicella~zoster, cocsackieviruses, adenovirus

Fancreas

Escherichia coli, Klebsiella spp., Enterococcus spp.,
Pseudomonas spp., Staphylococcal spp., Mycoplasma

sph., Salmonesifa lyphi, Lepiospirosis spp., Legionelia spp.

MuUmps, coxsackievirus, hepalitis B, cytomegalovirus,

herpes simplex 2, varicella-zoster

Spleen

Sireplococcus spp., Staphylococcus spp., Salmonealla spp.,

Pseudomonas spp., £scherichia cofi, Enterococrus spp.

Epstein-Barr, cytomegalovirus, adenovirys, measles,

rubeila, coxsackieviruses, varicella-zoster
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Streptococcus spp., Staphylococcus spp., Salmonella spp.,

Pseudomonas sop., Escherichia coli, Enterccoccus spp.

varicella-zoster

Kidney

Escherichia coli, Proteus mirabilis, Proteus vulgatus,
Providentia spp., Morganella spp., Enferococcus faecalis,

Pseudomonas asruginosa

B virus, mumps

Ureter

Escherichia coli, Proteus mirabilis, Profeus vulgatus,

Providentia spo., Morganella spp., Enterococcus spp.

Bladder

Escherichia cofi, Proteus mirabilis, Proteus vuigatus,
Providentia spp., Morganella spp., Enferococcus faecalis,

Corynebacterium jekeum

adenovirus, cytomegalovirus

FPeritonaum

Sireptococcus pneumoria, Escherichia coli, Klebsielia spp.,
Proteus spp., Enterococci spp., Bacferoides fragilis,
Prevotella melaninogenica, Peptococcus spp.,
Peptostreptococcus spp., Fusobacterium spp., Clostridium

SpD.

Hetroperitoneal

Escherichia coli, Staphylococcus aureus

area

Prostate Escherichia coli, Klebsiella spp., Enierobacter spp., Profeus
mirabifis, Enteroccoccl spp., Pseudomonas spp.,
Corynebacterium spp., Neisseria gonorrhoeas
herpes simplex

Testicie Escherichia coli, Klebsiella pneumoniae, Pseudomonas

aeruginosa, Staphylococcus spp., Streptococcus spp.,

Salmonella enteriditis
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mumps, coxsackievirus, lymphocytic choriomeningitis virus

Penis Staphyiococcus aureus, Streptococcus pyogenes,

Neisseria gonorrhoeae, Treponema palfidum

‘herpes simplex, human papillomavirus

OwarylAdnexae | Neisseria gonorrhoeae, Chlamydia trachomalis,
Gardenerella vaginalis, Prevoteila spp., Bacleroides spp.,

Peptococcus spp. Streptococcus spp., Escherichia coli

Uterus MNeisseria gonorrhoeae, Chiamydia trachomatis,
Gardenereila vaginalis, Prevotella spp., Bacteroides spp.,

Peplococcus spp., Streptococcus spp., Escherichia cofi

Gervix Neisseria gonorrhosae, Chlamydia trachomatis,

Treponema pallidum

herpes simplex

Yagina Gardenerefla vaginalis, Prevotella spp., Bacteroides spp.,
peptococcl spp., Escherichia coli, Neisseria gonorrficeas,

shlamydia Trachomatis, Treponema paflidum,

herpes simplex

Wulva Staphylococcus aureus, Slreplocceous pyogenss,

Treponema paflidum

herpas simplex

04001 In selected embodiments, particular microbial pathogens may be suijted
for freafment of particular cancers, examples of selecied embaodimeants are setout in
Table 10. These are exemplary embodiments, and not an exhaustive list of the

altermnative formulations for use in accerdance with the invention.
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100401 The specific microbes which commonly cause infection in a specific tissue
or organ may vary by geographical location. For example, Mycobacterium tuberculosis
is a more common cause of lung infection in some geographical locations and
populations than in others and therefore, while M. fuberculosis may not be a cormmon
lung pathogen in some geographic and population groups it may be a common lung
pathogen in others. Table 10 is thus not an exhaustive list of common pathogens for
all geograpnic locations and population groups. 1 is understood that a clinical
microbiologist skilled in the art could determine the common pathogenic species in a
parlicular geographic area of population group for a specific tissue or organ site in
accordance with the invenition. For veterinary use, there will of course be specific
pathogens that are common in selected tissuas of selected species, and this may also

vary geographically.

604047 in selected embodiments, the inventicn involves diagnostic steps to
assess a patient's previous exposure to microbial pathogens. For example, the
diagnostic steps may include taking a medical history of exposure 10 selected
pathogens, and/or evaluating a patient's immune response to a selected pathogen. For
example, a serology tesi may be conducied {o datect antibodies 1o selected pathogens
in a patient's sara. In connection with this aspect of the invention, antigenic
determinants of a selected microbial pathogen may be chosen for use in an
immunogenic composition on a selected patient based on a diagnostic indjcation that
the patient has had one or more prior exposure(s) fo the pathogen, for example by
virtue of the presence of antibodies fo antigenic determinants of that pathogen in the

patient's sera.

TOe4G3] in furiher selected embodiments, the invention involves diagnhostic steps
0 assess a patisnt's immunological response o treatment with a selected
immunogenic composition. For example, the diagnostic steps may include evaluating a
patient's immune response fo the antigenic determinants of that immunogenic

composition, for example using a serological test to detect antibodies to those antigenic
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determinants. In connection with this aspect of the invention 2 treatment with a selected
immunogenic composition may be continued if the evaluation indicates that there is an
active immunological response to the antigenic determinants of that composition, and
the vaccine freatment may be discontinued, and an alternative treatment with a
different immunogenic composition may be initiated, if the evaluation indicates that
there is not a sufficiently active immunological response to the antigenic determinants

of the immunogenic composition.

D04A04] As discussed in the context of Patient R, in selected embodiments, the
microbial pathogen selected for use In antigenic compositions of the invention may be
one that is the most common cause of acute infection in the tissue or organ in which
the cancer to be treated is situated, which may provide particutar benefit as ilusirated
by the case of Patient R. For example, for the treatment of bone cancer,
Staphylococcus aureus would be the bacierial species selected; for the treatment of
cancer in fung tissue, Streplococcus pneumoniae would be selected; for the freatment
of breast cancer, Staphylococcus aureus would be selected; for the treatment of kidney
of bladder cancer, Escherichia coli would be selected; and for the treatment of colon
cancer, Escherichia coli would be the baclerial species selected. 1t is undersiond that a
clintcal microbiologist skilled in the art could determine the most frequently pathogenic
species, bacterial or viral, for each specific tissue or organ in accordance with the
invention. in selected embodiments, only antigenic determinants of the most common
pathogen for the particular tissue or organ could be used io ireat cancers of that tissue
or otgan. in alternative embodimenis, antigenic determinanis of the most common
pathogen for the particular tissue or organ could be used in combination with antigenic
determinants of other pathogens that are known fo be pathogenic in the of that

particular tissue or organ, preferentially selecting from the more common pathogens.
004087 in some embodiments, the invention provides antigenic compositions in
which a threshold proportion of anfigenic determinants selected in accordance with the

invention are used, relative to any other antigenic determinants in the composition. For
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example, antigenic compositions may have greater than X% of the antigenic
determinants therein derived from pathogenic {or commuonly pathogenic, or most
comrnonly pathogenic) species, whera X may for example be 10, 30, 40, 50, 60, 70, 80,
80, 95 or 100 {or any integer value between 10 and 100). For example, af least X% of
the antigenic determinantis in the antigenic composition may be specific for microbial
pathogens that are pathogenic {or commoniy pathogenic or most commoniy
pathogenic) in the specific organ or tissue of the patient within which the cancer is
situated. Using an alternative measure, of the total number of microblal pathogens in
the antigenic composition, at least X% may be selected to be microbial pathogens that
are pathogenic {or commonty oathogenic or most commaonly pathogenic) in the specific
oigan of fissue of the patient within which the cancer is situated. In some
embediments, the antigenic composition may accordingly consist essentially of
antigenic determinants of one or more microbial pathogens that are each pathogenic
(or commonly pathogenic or most commonty pathogenic) in the specific organ or tissue
of the patient within which the cancer is situated. The following data illustrates the

surprising effectiveness of these selected formulations:

(1}  The use of MRV (which contains many common respiratory tract pathogens and
Staphylococcus aureus, the most cormmon pathogen of both breast and bone) was
found to be helpful for the treatment of breast cancer with metastases to the bone (see
Figure 8). However, survival benefit (survival of patients who were treated with MRV
compared o those who were not) was modest {{.e., median survival of 31 months for
patients treated with the vaccine compared o 26 months for patients not treated with
the vaccine). On the olher hand, the one patient (Patlient R) who was treated with a
vaccine speciiically targeted for breast cancer and bone cancer (e, containing only
Staphyiococcus aureus, by far the most common cause of both breast and bone
infection) had a remarkable survival benefit, surviving for more than 17 years. The
inclusion, in MRV, of other bactertal species that do not (or far less commonly) cause

bone infection and commonly cause infection elsewhere (fe., respiratory tract) appears
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to substantially reduce the benefit of this vaccine for the treatment of cancer of the

breast and bone.

(2)  The survival of stage 3B lung cancer patients treated with Respivax'™ (i.e.,
median survival of 38 months and 40% 5-year survival) was substantially greater than
the survival of stage 3B lung cancer patients freated with MRV (i.e., median survival of
18 months and 14% 5-year survival). Respivax ™ contains substantially greater relative
concentrations of the bacterial species that commonly cause lung infection than MRY
does. 7% of the bacterial cell count of Respivax™ is comprised of bacterial species
that are the common causes of lung infection, whereas only 30% of the bacterial cell
count of MRY is comprised of bacterial species that are the common causes of lung
infection. Thus, the composition having the greater preportion of bacteria that most
commonly cause lung infections, Respivax'™, is shown to be more effective for the

treatment of lung cancer than the MRV formulation.

{3)  The survival of stage 4 colon cancer patienis treated with MRV (which does not
contain any colon pathogens) was poorer than patients not ireated with a vaccine. This
indicates that treatments that use antigenic determinants that are not derived from

microbes that are pathogenic in the organ or tissue in which the cancer is situated may

not only be ineffective, but may alsoc be deleterious.

(4} The Murine Studies set out below, and in particular the cancer cell model data
involving traatment with Klebsiella pneumoniae antigenic detarminants alone,
compared o treatment with Klebsiella pneumoniag antigens in conjunction with

addifional antigens.

The data hersin accordingly provide evidence of an increasing gradation of benefit from
pathogenic, to commonly pathogenic, to most commonly pathogenic for the treatment
cancer within a specific organ or fissue using targeting antigenic comnositions that are

derived from microbial pathogens that are pathogenic to that specific organ or tissue.
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{00406 In some embodiments, the invention comprises the use of bacterial or
viral vaccines that are approved for other purposes (e.g., poliomyelitis vaccine, H.
influenza vaccine, meningococcal vaccine, pheumococcal vaccing, influenza vaccine,
hepatitis B vaccine, hepatitis A vaccine, diphtheria vaccine, tetanus vaccine, pertussis
vaccine, measies vaccing, mumps vaccine, rubeila vaccine, varicella vaccine, BCG
vaccine, cholera vaccine, Japanese encephalitis vaccine, rables vaccine, typhoid
vaccine, yellow fever vaccine, small pox vaccine, efe.) for use as cancer treatmesnis by
selecting a vaccine containing a pathogen {or antigenic constituent of a pathogen) that
is pathogenic in the specific organ or tissue of the patient within which the cancer is
situated by consulting Tables 6-10. For example, a S. prneumoniae vacoing, sither a
whole cell vaccine or a vaccine comprised of one or more aniigenic components of S,
pneumoniae (e.g., pneumococcal polysaccharide-23-valent) could be used to treat
cancer at any of the following sites in which S. pneumoniae is listed as a common
pathogen in Table 10 pulmonary hilar iymph nodes, heratological cancers, bone,
meninges, spinal cord, eye/orbit, sinus, thyroid, bronchi, lungs, pleura or peritoneum.
As a further example, a hepatitis B vaccine could be used to treat cancer at any of the
foljowing sites in which hepatitis B virus is listed as a pathogen in Table 8, as follows:

fver, pancreas, or hemaiclogical cancers.

[on4o7) In some embodiments, selected compositicns and methods are
specifically excluded from the scope of the invention. For example, the use of the
following microbial pathogens in the treatment of the following cancers is excluded from
some embodiments, so that the claimed invention may extend to particular
empodiments with the exceplion of one or more of the following:

ay BOG (Mycobacterium bovis) for the treatment of stomach cancer and colon cancer,
for exampie by injection;

b}y Mycobacterium w for the treatment of lung cancer, for example by injection;

cy Mycobacterium vaccae for the treatment of non-small-cell lung cancer, for example

by injection:
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d) Corynebacterium parvum for the freatment of melanoma, for example by injection;
e) Sirepfococcus pyogenes for the treatment of stomach cancer, for example by
injection;

f) Mocardia rubra for the freatment of lung cancer or acute myelogenous leukemia, for
axample by injection,

g) Lactobacillus casei for the treatment of cervical cancer, for example by injection;

n) Pseudomonas asruginosa for the treatment of lymphorma and lung cancer, for
example by injection;

iy Vaccinia for the treatment of melancma, for example by injection;

i} Rabies virus for the freatment of melanoma, for example by injection;

k) A composition consisting of the combined antigens of the following bacterial species
for the veterinary (or, alternatively, human} treatment, for example by oral
administration, for primary (or, alternatively, metastatic) cancers sifuated in the fung:
Streptococcus pneumoniae, Neisseria catarrhalis; Streplococcus pyogenes,
Haemophilus influenzae; Staphylococeus aureus,; Kiebsiella pneumoniae.

A composition consisting of the combined antigens of the following bacterial species
for the veterinary (or, alternatively, human) treatment, for example by oral
administration, for primary (or, alternatively, metastatic) cancers situated in the lung:
Strepfococcus pneumoniae; Neisseria catarrhalis; Sireptococcus pyogenes;
Haemophilus influenzae; Staphyviococcus aursus; Klebsiella pneumoniae; Klebsiella

ozaenae; Streplococcus viridans.

EXAMPLE 4 Murine Studies
1004081 in the following murine studies, the following common matenals were

utihized: PBES (Gibeo), and rice were 7 week-old fernale CH7BLG.

Example 44: Cancer of the Lunyg
04093 This section relates to a Lewis lung carcinoma mouse model. The
bacterial vaccines used in this experiment were as follows: Streplococcus pneumoniae

{eells and broth] vaccine {lot #J048-1 {2 x 107, Klsbsiella pneumoniae [celis and broth]
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vaccine {lot #J046-1 [2 x 10%; Staphylococcus aureus [cells and broth] vaccine (lot
#3041-2 {10 x 10°; Escherichia coli (colon isolate) {cells and broth] vaccine (lot #J047-1

18 % 10%; Salmonella enterica [cells and broth] vaccine (lot #J31 [15 x 10%; Kiebsiella

pneumoniae [cells only] vaccine (fot #J048-1 [2 x 10%; and media only (Klebsiella

pneumoniae media) (lot #J046-1). Mice were treated in accordance with the

experimental groupings defined in Table 11.

Table 11: Experimental Groupings for Lung Cancer Mouse Model

Gro | Mic | Lewis Lung | Vi | Vaccine s.¢. injection dose
up | e v, 10e8 al scheduls
celis/ 100 #
ik Day: -10, -8, -5, 4, -2,
Day 0 +2, 4
| +6,+8,+10,+12, +14 +16
, 8te.
1AB | 8 1 S. pheumoniae [cells 200x10e6
and broth] CFrUs/50ul/mouse
2AB '8 2 | K pneumoniae jcells | 150x10e5
and broth] CFlUs/75ulimouse
3AB 8 3 | S. aureus [cells and 1x10e8
broth] CrUs/100ut/mouse
4AB | B 4 | E. cofi (colon) [cells 0.9%10e9
and broth] CFUs/150pulmouse
H5AB | 8 5 | S. enferica [cells and 1.5 x10e9
broth} CrUs/100plimouse
6AB | 8 1+ | S+ K pneumoniae S. 200x10e6
2 {ealis and brothl® CFUs/75ulimouse
K 150x10e8
CFUs/7Huimouse
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7AB | 8 8 | K preumoniae [cells | 150x10e6 |
onlyl CFUs/75u/mouse
8AB |12 9 | Media only (K. 75ukmouse |
C pneumoniae media)
i {conirol}
OAB | & | PBS only none '”“!“none ]
004107 Specifically, groups of mice were pre-treated sub-cutanecusly with

bacterial vaccines on days -10, -8, -6, -4, and -2. On day 0, mice were cnhallenged
intravenously with a dosage of 10e5 Lewis lung carcinoma cells (Cedarlane lot#
508714). Thereafter, the mice were {reated sub-culaneously with vaccine injections
avery second day for the duration of the experiment as defined in Table 11. A control
group was treated with media only. Animal weighis were measured and recorded
every 4 days. When mice started showing morbidity the experiment was terminated.
Thereatter, all mice were humanely sacrificed and the lungs were surgically removed
ardd weighed. Lungs were placed into the vials with Buoin's fluid and the numbers of
lung nodules in each group were counted. These resulis are Hlustrated in Table 12.

Representative examples of these lungs are depicted in Figure 14,

Table 12: Number of visible lung tumours in mice in sach group

Grou | Vaccine | Mumber of visible lung Averag | Median |

0 ] tumours &

1 S. pneumoniae 13,1,7, 1, 20, 38, 50, 35 12056 165
2 K prieumionias ER Tiﬁ: $,0,1, 2,50 HP_WHLQTW—W E ]
'3 S auweus | 1,5,3,15,10,57,43,38 215 125
4 E coli 4,3,0,9, 18, 3,42, 40 146 85
E S. enterica 0,0,25257,52 8.8 |2
5 S+K. pneumoniae | 1.6,0. 0,8 5 4748 14.3 55

7 | K pneumoniae (cells | 0,3,0,0,0, 1,46, 45 | 123 |05
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only) g

8 Controt (medium) 2,3 12, 25 38, 26,62,39,78 | 31.7 28

0041147 The weights of the lungs of mice injected with fumour cells were then
compared to the weights of the lungs of mice injected with PBS only, to determine the
tumour burden and thus, the therapeutic effect of vaccine treatment. These resulls are
diustrated in Table 13.

Table 13; Average lung weight {mag) and temour weight inhibition
{compared to conirel) in mice immunized with killed bacterial vaceines in

intravenously implanted Lewls lung carcinoma mode!

Grou | Vaccine Av. Lung | Difference Tumour
) weight from healthy | Weight
{ma} mice inhibition {%)

1 5. pneumonia {celis and 485 318 30

broth)
2 K. pneumonia {ceils and 208 121 73

broth)
3 S. aureus (cells and broth) | 485 308 32 -
4 E. goli (cells and broth) 372 195 57
5 S. enferica (cells and brothy | 331 154 65
6 S+K. pneumoria (calls and | 374 197 57

broth)
7 K. pneumoniae (cells only) 294 117 74

Control {media only) 633 456
9 Healthy mice 177

Example 48: Cancer of the Skin
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[onat] This section relates to a mouse model of skin cancer. The bacterial
vaccines used in this experiment were as follows: Strepfococcus prieumoniae [cells
and broth] vaccine (lot #J049-1 [2 x 10%; Klebsiella pneumoniae jcells and broth]
vaccine (lot #4046-1 [2 x 10%], Staphylococeus aureus [cells and broth] vaceine (lot
#J041-2 {10 x 10%; Fscherichia coli {colon isolate) [cells and broth] vaccine (lot £J047-1
[6 x 10%]; Saimonella enterica [cells and broth] vaccine (lot #J31 [15 x 10%;
Staphylococcus aureus [cells only] vaccine (lot #J041-2 [10 x 10°): and media only
(S.avreus media) (lot #J041-1). Mice weare treated in accordance with the experimentat

groupings defined in Table 14,

Table 14: Experimental Groupings for Skin Cancer Mouse Model

Grou | Mic | B1§ Yaccine s.¢. injection dose
B e melano schedule
ma 8.0, Day: -10, -8, -6, -4, -2, +2,
2xtlabe +4,
eilsf 0.1 G -8 10 +12 14 #1868,
mi. Day et
0
AB1 | 8 &. pneumoniae [celis and | 300x10e86
broth] CrUs/150ulmouse
ABZ2 | 8 LK pneumonias [cells and | 150x10e6
brotn] CFUs/75plmouse
AB3 |8 ; S. aursus [cells and broth] | 1x10e8 CFUs/M100
wimouse
AB4 18 . coli {colon) [eells and 0.9x10e8 CFUs/150
broth] ulfmouse
ABS5 | 8 5. enterica [cells and 1.5 x10e9 CFUs/100
proth] Lifmouse
ABE | 8 S. aureus [cells only] 1x10e9 CFUs/MO0
| ul/mouse
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ABC 112 Media only (S. aureus 100 pifmouse
7 | media) (control} |

| _ }
(004131 Specifically, groups of mice were pre-treated sub-cutansously with

bacterial vaccines on days -10, -8, -G, -4, and -2. On day 0, mice were challenged
intravenously with a dosage of 2 x 10e8 of B16 melanoma cells (lot #3995448; ATCC
CRL-6323). Thereatfler, the mice were treated sub-cutaneously with vaccineg injections
every second day for the duration of the experiment as defined in Table 14. A control
group was treated with media only. Animal weights were measured and recorded
avery 4 days. Once tumours were palpable, the tumour diamelers were measured
every second day using callipers. When mice started showing morbidity, or tumour
diameters reached 20 mm in any group, the axperiment was terminated. Thereafter, all
mice were humanely sacrificed. The average volumes of the tumours present in the

groups of mice described herein are illustrated in Figure 15.

Example 4C: Cancer of the Colon

0444] This section relates to a mouse model of colon cancer, The bacterial
vaccines used in this experiment were as follows: Sfrepfococcus pnedmoniae [celis
and broth] vaccine (lot #J048-1 {2 x 10°; Klebsielia pneumoniae [cells and broth]
vaccine (lot #J048-1 [2 x 10%; Staphylococcus aursus [cells and broth] vaccine (iot
#3041-2 [10 x 10%; Escherichia colf (colon isolate) [celis and broth] vaccine (lot #J047-1
[6 x 10°; Escherichia coli (prostate isolate) [oells and broth] vaccine (lot #J040-2 {6 x
10%; Salmonefla enierica [cefis and broth] vaccine (lot #3171 [15 x 10°1; and media only
{£. colimedia) (lot #J040-1). Mice were treated in accordance with the experimental

groupings defined in Table 15

Table 18 Experimential Groupings for Colon Cancer Mouss Model

Mic | MIC-38 r Yaooln s.¢. injection dose

R & olon schedule

z”@ ]
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2x10eb - Day: -10, -8, -8, -4, -2, +2,
Cay 0 +4, +6 +8,+10 +12 +14 +16,
efc.
1AB | 8 S. pneumoniae [cells 300x10eb
and broth] CFUs/150ul/mouse
2AB 1 8 K. pneumoniae [cells 150x10e6
and broth] CFUs/75ulimouse
3AB 1 8 Y 5. aureus [eells and 1x10e9 CFUs/M00u/mouse
broth]
4AB |8 | E. coli (colon) [cells and | 0.9x10e8
broih] CRUs/150ul/imouse
5AR |8 E. coli (prostate) [cells 0.9x10e8
and brothj CFUs/M150ul/mouse
BAE |8 S. enterica lcells and 1.5 x10e9
broth] CFUs/100ulimouse
7AB | 12 Media only (£. coli 150 plimouse
C media) {control)
004157 Specifically, groups of mice were pre-treated sub-cutaneously with

bacterial vaccines on days -10, -8, -6, -4, and -2. On day 0, mice were challenged
intraperitoneally with a dosage of 2 x 10e5 MC-38 collo adenocarcinoma cells (gift from
Dr. Jeff Sohlom Lab, NCI). Thereafter, the mice wers treated sub-cutaneocusly with
vaceing injections every second day for the duration of the experiment as definad in
Table 15. A control group was treated with media only. The mice were observed for
the following clinical factors: weight, cold to touch, diarrhea, rapid respiration, closed
ayes, decreased movement, piloerection, and convulsions. When a mouse started o
show signs of clinical morbidity, the mouse was humanely sacrificed and that day was

defined as the day of death. Survival data for this Example is depicted in Figure 16.
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Further, the health versus morbidity/mortality of the mice involved in this

Example was calculated on day 29 of the experiment as defined in Table 16.

Table 16: Health v. Morbidity/Mortality Group Score™

Giro | Health Status Day 28 Yaccine Group
e Score
9 7 dead; 1 tumour + ascites 8. pneumoniae 2
2 5 dead; 1 Turnmﬁ:“éscites; 1 K. pneumoniae 17
tumour enly; 1 healthy
3 4 dead; 2 tumour + asciies; 2 S. aureus 14
umour only
4 3 dead; 3 tumour only; 2 healthy | £. coli (colon infection | 35
isolate)
5 3 dead; 3 tumour only; 2 haaithy £. coli (prostate 35
infection isolate)
8 3 dead; 5 healthy S. enterica 50
7 12 dead o Control (media only) G

** nealthy = 10 points; tumeour only = 5 points; tumour + ascites = 2

poinis; and dead = 0 points.

Table 17. Bummary of survival for each mouse group from colon cancer

auperiments
Yaccine fice / MST LBY™ (%) | #Cured | P value™*
Group (Days)

5. pneumoniae | 8 27 12 0 0.28

K. pneumoniae | 8 36 50 3 1 0.061

5. aureus 8 30 125 2 0.002

k. coli {colony | 8 35 46 3 0.008

E. col 5 =78 =700 A 0.001
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@Wstate} ﬁ |

S. enterica 8 >78 I >100 5 0.003
f : — e s
- Control 12 24 ) 0 -
______ B A A R

*MST ~ Median survival time
1.8 — increase in life span over control group
*** comparison to placebo treated control group
Cverall Comparison Survival:

Log Rank (Mantel Cox) p = 0.001

Breslow (Generalized Wilcoxon)y p = 0.003
Tarone-Ware p = 0.002

Example 4 Sumimary

Skin Model:

1604471 There is a marked therapeutic advantage for the group treated with Staph
aureus (celis-only). This study demonstrates the effectiveness of a killed 5. aureus
yaccine for the freatment of skin cancer in & mouse model, consistent with the fact that
5. aursus is the most comimon cause of skin infection in mice. The data are consistent
with the use of immungenic compositions of the invention to slow or inhibit cancer
growth. The 8. aureus cells-only vaccine (in which media and exofoxins were removed
hy cenirifuging the cells and broth to collect only the cells and then reconstituting with
normal saline) was more effective than S. auwreus cells and broth vaccine (which
coniains media and exctoxins). This may be because S. avureus extoxins inhibit
immune function, such as leuocidins that can kill white blood cgils. The invention
accordingly includes embodiments in which antigenic deferminants that are {0 be used
in immunogenic compositicns are separated from immunomodulatory compounds

produced by a microbial pathogen of interest.

Lung Model:
00418] The data presented in this Example indicate that there was substantial

tumour inhibition with the Immunogenic composition derived from K. preumonias,
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consistent with the fact that K. pnusmoniae is a common cause of lung infection in
mice. In mice (but generally not in humans), S. enterica can cause pneumenia, which is
consistent with the beneficial effect of this vaccine in the mouse lung model, Unlike
humans, for whom 8. pneumoniae is a cornmon lung pathogen, S. pnesumoniae is
relatively rarely a lung pathogen in mice (although S. preumoniae pneumonia can be
induced in mice). E. cofi and S. aureus can uncommenly cause iung infection in mice,
which is consistent with their mild benefit fllustrated herein. This Example
demonstrates that ldiled K. pneumoniae vaccine is remarkablly effective for the
treatment of cancer of the lungs in mice, particularly embodiments in which the
irmmunegenic composition includes antigens of only the most commonly pathogenic

organism (see Group 2 vs. Group 6).

Colon Medel:
1004193 S. enferica is one of the most common causes of gastroiniestinal and
intraperitoneal infection in mice, which is consistent with the beneficial effect illustrated

nerein in the treatment of gastreintestinal and intraperitonal cancer in rice.

(084201 Of the immunogenic compositions used in this Example (e, S enlsrica,
£ coli, S, aureus, K. pneumoniae, S. pneumoniag), S. enferica is the most common
g.i/abdominal pathogen in mice. £ coli is the next most commaon g.i./abdominal
pathogen in mice. S. awreus and K. pneumoniae can be found as part of the colonic
flora and can cause g.l/abdominal infaction, although far less commonly. S
preumoniae does not cause g.i./abdominal infection. In accordance with this, the S
enferica vaccing is shown (o be substantially benefical in this mouse colon tumour
model, £, coli vaccine is shown to be moderately beneficial, 5. aireus and K
prieymoniae vacoines are shown to be mildly beneficial and S. pneumoniae vaccine is
shown 1o be of no benefit. In humans, Salmonella species cause g.i. infaction and
therefore, one would expect 5. enferica and other Salmonefla vaccines to be helpful for

the treatment of colon cancer in humans.
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EXAMPLE 8. Animal Models
Example 5A: Hlustrating the influence of a heat inactivated Klebsislia
pnewmoniaze antigenic composition on monocyte/macrophage and dendritic cell

populations in mice,
1604217 The following methods and maierials were utilized in this Example:

100422] Mice. CE7BL/G female mice 7-8 weeks of age were ordered from Harlan

Labs (Livermore, CA) for these studies.

(6042357 Antibodies and reagents. The iollowing antibodies were used in this
Example: anti--AE FITC (MHC Class I, M5/114.15.2); anti-Gr-1 PE (RBE-8CE); anti-
CD1ib PerCP-CyS (MY/70); anti-CD11c APC (M418); anti-CD4 FITC (GK1.5); anti-
NK1.1 PE (PK138); anti-CD8a eFluor780 (53-6.7), anti-Cld4 APC (JIM7). All antibodies
were acquired from eBicscience (San Diego, CA). Liberase TM and DNAse | was

acquired from Roche. All media was frorn HyClone (Fisher).

004247 Treatment with antigenic compositions. Heat killed K. pneumoniae with
phenot (K012 [5.0 OD600 units]) was diluted 1/10 in PBS containing 0.4% ohencl and
100ul was injected subcutanecusly on day 0, 2, 4, and 6 into 4 mice. Control mice

{(n=5) were injected on day 0, 2, 4, and 6 with PBS.

[OD425] Brochoalveolar lavage. On day 7 mice were sacrificed and a
bronchoalveolar lavage (BAL) was performed by exposing the frachea followed by
insertion of a 226 catheler attached to a 1mi syringe. 1mi of PES was injected into the
lungs and removed and placed into & 1.5mi microcentrifuge tube. The lungs wers
subsequently washed 3 more times with Tml of PBS and the fluid was pooled. The first
wash from each mouse was centrifuged at 400xg and the supernatant was frozen for
cytokine analysis. The final 3ml of lavage fiuid was centrifuged and the celis were

pooted with the cell pallet from the first lavage. The cells were counted and stainad with
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antibodies specific for MHC class 1], Ly8G/C, CD11b, and CD11c. After staining the

cells were washed and analyzed on a FACS Calibur flow cytometer.

[00428] Lung digestion. After BAL was performed the lungs were placed in 5mi of
RPMI containing 417 .5pg/mi Liberase TL {Roche) and 200ug/ml DNAse | (Roche). The
lungs were then digested at 37°C for 30mins. After digestion the lungs were forced
through & 70um cell strainer fo create a single cell suspension. The cells were then
centrifuged, washed, resuspended in FACS Buffer (PBES with 2%FCS and 5mM EDTA)
and counted. After counting the celis were stained and analyzed by FACS using the

same antibodies as for the BAL cells,

00427] Feritoneal lavage. 1mi of PBS was injectad into the peritoneum of mice
using a 1mi syringe attached to a 256G needle afier BAL. The abdomen was massaged
for T minute and 0.5mt of PBS was recovered from the peritoneum using a mi pipet.
The lavage fiuid was put in a 1.5m! centrifuge tube, centrifuged at 400xg Tor Smins, and

resuspended in FACS buffer prior to staining and FACS analysis.

a4zl Spfeen and lymph node analysis. The spleen and draining lymph node
were removed after BAL and peritoneal lavage and placed in PBS. The spleen was
disrupted by mashing through a 70um cell strainer {(Fisher) and the lymph node was
disrupted using the rubber end of the plunger from a 1mi syringe. After disruption, the
single cell suspension from the spleen and lymph nodes was centrifuged, washed once
with FACS Buffer, and resuspended in FACS Buffer prior to counting, staining, and
FACS analysis.

[an4297 FACS Analysis. Cells were siained on ice for 20mins in 96 well plates
using 50ul of antibodies diluted in FACS buffer. After 20mins, 100w of FACs buffer was
added to the wells and the plates were centrifuged at 400xg for 5mins. Subsequently
the media was removed and the cells ware washed 1 more time with FACS buffer.

After the final wash the cells were resuspended in 200u] of FACS buffer and the data
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was acquired using a FACS Calibur flow cytometer (BD). A minimum of 20,000 live
events were collected for all sampies excent the BAL where a minimum of 5,000 events

was collected.

164301 The following resulis were obtainad in this Example.
00431] Normal mice without fumours were treated with a2 X pneumoniae

antigenic composition on day €, 2, 4, and 6. On day 7 the mice were sacrificed and the
bronchoalveolar lavage fluid, lung tissue, peritoneal lavage fluid, lymph nodes, and
spleen was analyzed for changes in menocyle and macrophages. An increase in the
number of acute inflarmmatory blood monocytes/macrophages, defined by high
expression of CD11b and Gr-1 (same marker as LyBc), and FA4/80 in the lymph node
draining the site of injection of the K. pneumoniae antigenic composition was observed
(ses: Figure 17A). These acute inflammatory monocytes/macrophages aisc express
very high levels of MHC class Il molecules suggesting sxposure {o bacterial antigens.
importanily, treatment of mice with the K. pneumoniae antigenic camposition for one
week led o a marked increase in the frequency of acute inflammatory monocytes in the
bronchoalveolar lavage fluld and in the lungs (i.e., the targeted organ) but not in the
splean or peritoneumn of treated mice, suggesiing that treatment can induce homing of
monocytes specifically to the lungs without affecting other organs (see: Figure 178).
Monocytes can differentiate into dendritic cells (DCs) in the lungs and consistent with
our observations of a marked Increase in monocyle recruitment it was also observed

£

that there was a marked increase in the frequency of cells displaying markers for

mature DCs (seea: Figure 170).

no4321 As lllustrated in Figure 17, treatment with a X pneumoniae antigenic
composition for 7 days resulled in a marked increase (compared fo treatment with
placebo = PHES) in both acute inflammatory monocyies and dendrific cells in the lungs
of mice, As illustrated in Figure 17, mice were treated with either a K pneumoniae

antigenic composition for or PBS onday 0, 2, 4, and 6. On day 7, the mice were
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sacrificed and the total number of A) and B) inflamimatory monocytes (COIb+ Gr-1+
cells) and C) dendritic cells (CD11c+ MHC class H+ cells) were determined by flow
cytometry in the lung and spleen. The error bars depicted in A) represent the mean of

4-5 mice per group.

Example 5B. Hustrating the influsnce of & heat inactivated Klebsisila
pheumaoniae antigenic composition and a heat inactivated E. coli antigenic

somposition on monocytelmacrophage, dendritic cell, and efecior ceil

populations in mice
1004331 The following methods and materials were utilized in this Exampie:

TOD434] Mice. C57BL/G female mice 7-8 weaks of age wers ordered from Harlan

Labs (Livermore, CA) for these studies.

[00438] Antibodies and reagenis. The following aniibodies were used: anti-l-A/l-E
FITC (MHC Class H; MB/114.15.2), anti-Gr-1 PE (RBG-8C5); anti-CD11b PerCP-Cyb
(MA/70), anti-CD11c APC (N418), anti-CD4 FTC (GK1.5); anti-NK1.1 PE (PK136);
anti-CD8a eFluor780 (53-6.7); anti-CD44 APC (IM7). All antibodies wera scguired from
eBioscienca (San Diego, CA). Liberase TM and DNAse | was acquired from Roche. All

media was from HyClone (Fisher).

06438] Treatment with anligenic compositions. Heat-killed K. pneumoniae with
phenol (K. pneumoniae; lot KO12; 5.0 00600 units) was diluted 1/10 in PBS containing
0.4% phenol and 100ul was injected subcutaneously on day 0, 2, 4, and 8 into 5 mice.
Heat-killsd £, coli (lot; 5.0 OD600 units) was diluted 1/10 in containing 0.4% phenol
and 100yl was injected subcutaneously on day 0, 2, 4, and 6 info 5 mice. Control mice

(n=5) were injected on day 0, 2, 4, and 6 with PBS.
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004371 Brochoalveolar javage. On day 7 mice were sacrificed and a
bronchoalveolar lavage (BAL) was performed by exposing the trachea followed by
insertion of a 22G catheter attached to a 1ml syringe. 1ml of PBS was injected into the
lungs and removed and placed info a 1.5ml microcentrifuge tube. The lungs were
subsequently washed 3 more times with 1mi of PBS and the fiuid was pooled. The first
wash from each mouse was centrifuged at 400xg and the supematant was frozen for
cytokine analysis. The final 3mi of lavage fluid was centrifuged and the cells were
pooled with the cell pellet from the first lavage. The celis were counted and stained with
antibodies specific for MHC class i, Ly8G/C, CD11b, and CD11c. After staining the

cells were washed and analyzed on a FACS Calibur flow cyiometer.

i@@@ﬂﬁ} Lung digestion. After BAL was performed the lungs were placed in Bmi of
RPMI containing 417.5ug/ml Liberase TL (Roche) and 200pg/mi DNAse | (Roche). The
lungs weare then digested at 37°C for 30mins. After digestion the lungs were forced
through a 70um cell strainer to create a single cell suspension. The celfls were then
centrifuged, washed, resuspended in FACS Buffer (PBS with 2%FCS and 5miM EDTA)
and counted. After counting the cells were stained and analyzed by FACS using the

same antibodies as for the BAL celis.

[80438] Ferntoneal lavage. 1ml of PBS was injected inio the peritoneum of mice
using a Tml syringe attached to a 250 needle after BAL. The abdomen was massaged
for T minute and 0.5mi of PBS was recovered from the peritoneum using a 1mi pipet.
The lavage fluld was put in a 1.5m! centrifuge tube, centrifuged at 400xg for Smins, and

resuspended in FACS buffer prior fo staining and FACS analysis.

D440 Spleen and lymph node analysis. The spleen and draining lymph node
were removed after BAL and peritoneal lavage and placed in PRS. The spleen was
disrupted by mashing through a 70um cell strainer (Fisher) and the lymph node was
disrupted using the rubber end of the plunger from a 1mi syringe. After disruption, the

single cell suspension from the spleen and lymph nodes was centrifuged, washed once
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with FACE Buffer, and resuspended in FACS Buffer prior {o counting, staining, and
FACS analysis.

004411 FACS Analysis. Cells were stained on ice for 20mins in 98 well plates
using 50ui of antibodies diluted in FACS buffer. After 20mins, 100ul of FACs buffer was
added to the wells and the plates were centrifuged at 400xg for Smins. Subsequently
the media was removed and the cells were washed 1 more time with FACS buifer.
After the final wash the cells were resuspended in 200ul of FACS buffer and the data
was acquired using & FATS Calibur flow cyvtometer (BD). A minimum of 26,000 live
avents were collected for all samples except the BAL where a minimum of 5,000 events

was collected.

004427 The following resulis were obtained in this Example:

IG04437 As illustrated in Figure 18, mice were treated on day 0, 2, 4, and 8 with
either a K. pneumoniae antigenic composition, an £, coli antigenic compaosition or PBS.
On day 7 the mice were sacrificed and the total number of inflammatory monocytes
{CO1 b+ Gr-1+ cells) and dendritic cells (CD11c+ MHC class U+ cells) were
determined by flow cytometry in the peritoneal lavage fluid, lungs, lymph node and
spleen. Error bars in Figure 18 represent the standard deviation from & mice. *p-value

< .05 using a Student’s t-lest.

(004447 Figure 18 illustrates that treatment with a K preumoniae anligenic
composition, but not an £. coli antigenic composition treatment, markedly increased the
number of monocytes and DCs in the lungs of mice. In contrast 1o the fungs, K.
preumonias did not lead to an increase in monocvies in the peritoneum of the mice
whereas £. coli did. Importantly, there was only a slight increase in the number of
inflammatory monocytes and no increase in DCs in the spleens of mice treated with
either K. pneumoniae or E. coli suggesting that the effects of the therapie are not

general and are, in fact, specific for a particular organ site. In addition to looking at the
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affects of treatment on inflammatory monocytes and DCs in the lungs of mice, we also
looked at changes in other leukocytes such as cytotoxic CD8 T cells, CD4 T helper
cells, and natural killer (NK) cells all of which can potentially play a role in anlti-tumour

immunity.

{00445] Figure 19 illustrates that a K pneumoniae antigenic composition, bui not
PBS or an £, coli antigenic composition, resulied in a marked increase in the frequency
and total numbers of NK cells, CD4 and CD8 T cells in the lungs of treated mice. This
cxample is the first demonstration ‘i‘d our knowledge that subcutanecus injection of a
killed bacterial species which normally causes lung infection can promote the
accumuiation of leukocytes in the lungs without the presence of any inflammation in
that site. in addition, we have demonstrated that this effect is specific to the targeted

site and that it is also specific to the bacterial constituents of the treatment used.

1004461 As tllustrated in Figure 19, mice were treated on day 0, 2, 4, and 6 with
gither a K. pneumoniag antigenic composition, an £. coli antigenic composition, or
PBS. On day 7, the mice were sacrificed and the total number of CD4 T cells, CDB T
cells, and natural idiler (NK) cells were determined by flow cytometry. Error bars
represent the sd of values obtained from 5 mice per group. *p-value <.05 using a

Student's t-lest.

Example 8C. Hlustrating the effects of heat and phenol inactivated Kiebsiella
pneumorias (K. pneumoniae) antigenic composhions on anti-lumor response in
mice, and the status of inflammatory monocyies and dendritic cells following
treatrment in wmor-bearing mice.

[004477 The following methods and materials were ulilized in this Example:

1004487 Tumour cell inoculations. The Lewis lung carcinoma oell fine derived from

the C57BL/G background were acquired from ATCC (Manassas, VA). The cells were
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maintained in Dulbecco’'s Modified Eagles Media (ATCC, Manassas, VA) containing
10% FCS. The cells were grown in a humidified 37°C incubator with 5% CO,. Prior to
tumour inoculation, cells were detached from culiure plates using 0.25% trypsin and
0.53mM EDTA. The cells were washed in PBS and resuspended at 8x10° cells/ml and

200ul (4x10° cells) was injected intravenously into mice.

004493 Treatment with antigenic composition. The following antigenic
compositions were used in this siudy: a heatinactivated K. pneumoniae antigenic
composition with phenol (lot KO12) and a phenol-inactivated K .pneumoniae antigenic
composition {lot KOZ5). Both heat-inactivated K. pheumoniae and phenol-inactivated K
preumoniae are concentrated to 5.0 ODG00 units, 0.1mi of K .pneumoniae diluted
110 in PBS with 0.4% phenol was injected subcutanecusly every 2 days starting on

day 2 after tumour injection.

100450 Analysis of inflammatory monocyies, DCs, T cells, and NK ¢elis. All

analysis was done according to the mathods used in Example 5B above.
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Tabde 18, Expermental groupings and dose scheduis for Example 80

Phenot killed with pheno!

{00453

o453

LL/Z o | Concentration
, Side of [ Lo
Yumor L of M, Schedule | Injection | .
Mumbear of L7z . , ) ) : ate of
Group colis | Treatiment | Preumoniae | of Yisfume
animalsisex Turreor | . _ Saceliie
and L (00 units) Treatment | imi)
Irjeciion o
dose injpoiions
1A | 5F _'“7‘;“6%%&?\};5 1 Nore T
28 [sF wwe? |oos | Oneedaly Day
S S — - — on day 2,
3A |5F PHWP? | 0.08 4.6, 8nd 8
] I N ] -
1B 5F DPBSWP' | None Once daily 0
25 T T londay 2, ‘
| | 5F 10 HRWP? | 0.08 4,8, 8,10, Day 16
‘ i Intravenous | 12,14,
S N — LLZ N S
3B PHWP® 0.05
1c DPBSNF' | None Oncedaty | | B
2C 5F ‘ HKWP® Toes on day 2, Day 23
3¢ B CPHWPT 1005 4,6,8,10, |
| 12, 14, 18, |
| 18,20, 22 |
—_ —_ wri.,.‘TW.—r..m. —. .—; 1 S ‘. . - T e e e e - - - 2 - - " _I,jl- _._.._L—,—‘ — .
Dutbecco’s Phosphate Buffered Saline with phenot ~ Heat killed with phenol

The following resuits were obtained in this £xample;

This example was designed to determine if the presence of tumour

impacted the recruitment of cells to the lungs and whether the freafment efisct

increases over ime resulting in further increases in call recruitment with ongolng

treaiment and thus, potentiaily, more optimal therapeutic effect with protonged
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freatment. In addition, we wanted to determine whether a K. pneumoniae antigenic
composition inactivated by phencl was more effective than a K. pneumonfae antigenic

composition inactivated by heat.

(G453} Figure 20 clearly demonstrates that by day 9 (i e, 4 treatments with a K.
prieumoniae antigenic composition) there is already a marked increase in the number
of acute inflammatory monocytes, DCs, T celis, and NK calis in the lungs of mice
treated with a K. pneumoniae antigenic composition inactivated by heat or phenol,
many times greater than that of the lungs of mice freated with placebo (normal saline =
FB3), again, clearly demonsirating the marked targeted cellular immune response in
the lungs triggered by K. preumoniae antigenic composition therapy. On day 9, there
was a suggestion that phenol inactivation was more effective than heat inactivation, but
this trend reversed by day 16. impertantly, however, with reference to the cell numbers
in the lungs on day 9 and day 18, it is svident that thers is a cumulative effect of
pacterial treatment on the recruitment of cells to the lungs. For example in the group
treated with a phenol inactivated K. pneumoniae antigenic compaosition there are about
100,000 acute inflammatory monocyles in the lungs of the mice at day 9 and this
number increases substantially to 400,000 by day 16, demansirating a substantially
increasing response with ongoing treatment. The same increased treaiment response
with ongoing treatment occurred in mice treated with heat inactivated bacteria.
tmportantly, this cumulative treatment effect is observed for all other cell types
analyzed as well. in this study, there was no demonsirable statistically significant
difference in immune cell recruitment with heat or phenol inactivated K. pneumoniae

antigenic compositoins.

(L4847 As illustrated in Figure 20, mice were injected with 4 x 10° lewis lung
carcinoma cells intravenously on day 0. The mice were subsequently treated every
other day starting on day 2 with a K. pneumoniae antigenic composition generated by
heat inactivation, or phenol inactivation, or with PBS. On day § and day 16 the mice

were sacrificed and the total numbers of (A) inflamimatory monocytes (CD11b+ Gr-1+)
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and DCs (CD11c+ lab+) or (B) CD4 T cells, CD8 T cells, and natural killer (NK) cells
were determinad by flow cytometry. Bars represent respectively: the PBS treated
group, the mice treated with a2 heat-inactivated K. pneumoniae antigenic composition
and mice treated with a phenol-inactivated K pneumoniae antigenic composition. Error
bars represent the sd of values obtained from 5 mice per group. "p-valug < .05 using a

Student's st

[00455] The results of this study demonstrate an increasing immune response

within the targeted tissue with ongoing freatment.

Example 3D, Mustraling the effects of heal, irradialion, and phanol inactivation
on A poeumoniae antigsnic compositions, including leulocyle recruliment into

the lungs of mice, and the effects of phenol a3 a presarvative has any effscts.

[Go456] The foliowing methods and materials were ulilized in this Example:
{00457 Mice. CHTBL/G farmale mice 7-8 weeks of age were ordered from Harlan

Labs (Livermore, CA) for these studies.

04881 Antigenic compositions. Heat killed K. pneumoniae antigenic composition
with phenol (KO12), heat killed K. pneumoniae antigenic composition without phenol
{(KO25), irradiated K. pneumoniae antigenic composition without phenot (K024), and
ohenol killed K pneumoeniae antigenic composition without pheno! (K0O25) were used in
this study. All bacterial formulations were at a concenfration of 5.0 OD units in saline.
For 1/10 dilution, 1ml of bacteriat formulation was added to 8mi of DPBS and mixed
immediately and then again prior to injection. For 1/100 dilution, 8.1m! of bacierial
formulation will be added o 9.9ml of DPBS and mixed immediately and then again prior
to injection. For dilutions of heat-killed Klebsiefla pneumoniae antigenic composition
with phenol, the dilutions were carried out as above using a DPBS solution containing

03.4% phenol (whv). To prepare the 0.4% phenol in DPBS, first a 5% phenol solution
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was prepared by adding 0.5g of solid phenol (Sigma Aldrich, St Louis, MO} to 10ml of
DPBS (Hyclone, Logan, UT) This solution was filiered throeugh a 0.22um fiiter (Millipore,
Billerica, MA) and stored at 4°C. immediately prior to use the 5% phenol solution was

diluted 1mi in 12.5mi DPBS and used to prepare the bacterial formulations,

004587 Treatment with anfigenic compositions. 5 mice per group were treated
subcutaneously on day 0, 2, 4, and 6 with 0.1ml of a heat-killed K. prneumoniae
antigenic composition diluled 1/10 in PBS or PBS with 0.4% phencl, 0.1miof an
irradiated K. pneumoniae antigenic composition diluted 1/10 in PBS, or a phenol
inactivated K. pneumoniae antigenic composition diluted 1/10 with PBS or PBS with
0.4% phenol. On day 7 the mice were sacrificed and leukocyle recruitment to the lungs

was analyzed as in Example 5B,

004601 The following results were obtained in this Example:

modst] In this example, we used leukocyie recruitment fo the lungs as a
surrogate of efficacy to compare the efficacy of K. pneumoniae antigenic compositions
inactivaied by various methods. Figure 21 #Hustrates that, for both heat killed and
phenol killed K. pneumoniae antigenic compositions, the addition of phenol (0.4%) as a
preservative, increased efficacy, as measured by cellular recruitment. In some
embodiements, a smaill amount of phenol (i.e., 0.4% as a preservative) may stabilize
compenent of the bacterial cell wall, for example a cormponent that is important in
antigen patlemn recognition and activating an optimal targeted response. in comparing
the 3 formulations containing phenol as a preservative (i.e., heat killed, phenol killed
and radiation killed), irradiated XK. pneumoniae antigenic composiiion led to the greatest
recrutirnant of acute inflammatory monocyies, DUs, MK celis, and T cells o the lungs,
followed by phenol killed K. pnewmoniae antigenic composition, with heat killed K.

pneumoniae antigenic composition resulting in the least cellular recruitment.
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66462} As illustrated in Figure 21, mice were treated on day 0, 2, 4, and 6 with K,
pneumoniae antigenic composition inactivated by heat (HKWP) or without (Hi<np)
phenol preservative, inactivated with phenol with (PKWP) or without (PKnp) phenol
oreservative, or K. pneumonige antigenic composition inactivated by irradiation with
phenol preservative (IRWP). On day 7 the mice were sacrificed and the total numbers
of (A) inflammatory monocytes (CD11b+ Gr-1+) and DCs (CD11c+ lab+) or (B) CD4 T
cells, CDB T cells, and naturai killer (NK) celis were determined by flow cytometry.
Error bars represent the sd of values from 5 mice per group. *p-value <.05 compared to

mice treated with IRWP using a Student’s t-test.

EXAMPLE 8: Clinioal Studies involving advancsd epitnelial cancers

QOverview of frealment

fo04531 The following patients with different advanced cancers have undergone
treatment with heat inactivated targeted bacterial antigenic compositions. Fully
irformed written consent was received for each patient and in every case. The
freatment consisted of repeated (3xw/week) subcutaneous injections of exact amounis of
the vaccine in the abdominal region. The dosage was gradually increased in each
patient to achieve a sufficient skin response (3-8cm redness lasting for ca. 24h). For
each patient a case report form (CRF) documented skin reaction and possible clinical
effects and/or side effects related to the ireatment. Characteristic and concomitant

treatments as well as the response to therapy of the patients are briefly described.

Patient #1.

[oo484] 53y old male patient with advanced melanoma, ICD10: C43, 1st
dimgnosed 11/2005 lesion under right big toe nall, histology one year later 12/2006:
advanced malignant melanoma; patient refused amputation of the big toe; 52008
lymiphatic metastasis fo the right leg, at the fime of first presentation for targetad
hacterial antigenic composition treatment (8/2008) leg swellen with 100% increase in

circurnference: Karnofsky 80%, no pretreatment.
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{G0465] Treatments over 6 month 09/2008-04/2009:
+ 12 X intraperitoneal Ozone (O3) insufflation;
+ 42 % locoregional radiofrequency hyperthermia (13.56 Mhaz);
= 18 x moderate whole body hyperthermia 38.5°C;
= 6 month freatment with Staph. aureus antigenic composition s.c.;
» Orthomolecular medicine: high dose vitamin C infusions (0.5g/kg/BW), Vitamin
D3: 2.000/day, Artesunate 200mg/day, Celebrex 100mg/day, low dose
naltrexone, medical; mushroom (cordyceps, reishi, shitake), selenium
200uciday, curcurnin 3.000mg/day, proteolylic enzymes (Wobemugos)
[00466] Epicrisis details:
« PET 7/2008: SUV in right big toe 4.81, knee: 5.01
o PET 12/2008: SUV in right big toe 3.80, knee: 4.02
« We started freatment end of 8/2008.

» At that time (9/2008) there were clinicaily already lymph nodes in the groin
palpable which were not seen on the PET from 7/2008.

= 05/2010: good clinical condition, PET confirms complete remission, Karnofsky
g o

100%.
Patient #2;
[604567] 48y old female patient with advanced bliateral breast cancer, 1{CD10:

C50.8 1st diagnosed 4/2008; histology ductal infiltrating adenocarcinoma of the breast,
ER/PR pos., Her2 notknown, T2, N1 (sentinal node axilla), MO G3; muitiple
freatmeants with sodium bicarbonate injections and repeated surgery (o both breasts;
patieni refused the proposed bilateral mastectomy and was never resected “in sano”
(e.g., margins of the lumpeciomies were never free of twimor cells). Patient also refused

Chemotherapy and/or hormone therapy. Kamofsky 90%, no prefraatment.

[00488] Treatments over 8 month 03/2008-11/2000:

= 3 x autologous Dendrilic cell therapy in combination with:
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= 3 x long-duration moderate whole body hyperthermia 40° over 8h

« 57 % locoregional radiofrequency hyperthermia to both breasts (13.56 Mhz)
» & month treatment with Sfaph. aureus antigenic composition s.c.

s Orthomolecular medicine: high dose vitamin C infusions (0.5g/kg/BW), low
dose naltrexone, medical mushroom {(cordyceps, reishi, shitake), curcuma

3.000mg/day, zinc

f0GAES] Epicrisis details;
» Treatment started end of 372008,
« 052010 bilateral breast MR shows no abnormality detected, good clinical

condition, Kamofsky 100%

106470} 73y old female patient with advanced NSCLC cancer FIGO lic, ICD10:
C34, st diagnosed 8/2009; histology clear cell adenocarcinoma of the lungs, T4, N1,
MO G3; she undenwent necadjuvant CHT, the restaging after 3 cycles neoadjuvant
CHT demonstrated T2 tumor; she then underwent left pneumectomy RO resection and

mediastinal lymphadensctomy; Karmoisky 90%.

o471 Treatments over 7 month 08/2008-03/2010:
« 08/2009 Began chemotherapy with Taxan/Cisplatin untit 10/2005 in
combination with:
« 4 x long-duration moderate whole bady nyparthermia 40° over 8h (1-2/2008)
» 20 x locoragional radiofrequency hyperthermia to the thorax {13.58 Mhz) (8-
10/2008}
» 10/2008 e Pneumectomy RO resection {Oncology decided against further
adjuvant CHT)
= § month treatment with Kisbsiefla pneumoniae antigenic composiiion s.c.
(0872009-02/2010)
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« Orthomolecuiar medicine: thymus peptides iLm., indometacin, cimetiding, high
dose vitamin C infusions (0.5g/kg/BW), ALAIN protocol (low dose nalfraxone and
alpha lipoic acid), medical mushreom (reishi), curcuma 3.000mg/day, zinc,

melatonin, inhalation of onized oxygen

N0472] Epicrisis details:
» Started treatmeant end of 08/2009.
< 35/2010: CT Thorax and Tumaer marker CEA, NSE and CYFRA show complete

remission, good clinical condition, Karnofsky 100%.
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Patient #4:

004737 50y old female patient with advanced Breast cancer, ICD10: C80, with
disseminated hepatic and pulmonary metastasis, 1st diagnosed 8/1860; histology
undifferentiated cirrhoses type adenocarcinoma of tha breast, pT1ic, M1, M0 G3; she
underwant muliiple chemotherapy courses over 20 years; 11/2004 first scar
recccurrence, 12/2004 ablation left breast, 8x CHT Epitax and radiation of thoracic wall;
8/2005 1st diagnosis of disseminated liver and pulmonary metastases: again 8x CHT
with Epitax until 3/2006. Restaging showed progressive disease at which time she

began targeied bacterial antigenic composition treatment. Karnofsky 80%.

04T A} Treatments over 4 vears 03/2008-03/2010:
» 03/2006 Began treatment with Polyvaccinum forle vaccine in combination with:
« 3 x autologous Dendritic cell therapy in combination with (6-8/2006).
= 3 x long-duraticn rmoderate whole body hyperthermia (LD-WBH) 40° over 8h
{(1-2/2009)
» 25 x locoregional radiofrequency hyperthermia to the thorax & liver (13.56
Mhz) (3-6/2006)
« 8 month treatment with Klebsiella pneumoniae antigenic composition (11/2008-
712008)
= 10/2008 TM CA and CA15/3 started rising again
= 02-03/2008 2x auinlogous Dendritic cell therapy without LD-WEBH
= (4/2010 thermal ablation of liver mets (No change of lung metastasis)
» Orthomolecular medicine: thymus peptides i.m., indometacin, cimelidine, high
dose vitamin C infusions (0.5g/&kg/BW), curcuma 3.000mg/day, zinc, proteolyiic

enzymes

100475 Epicrisis details:
» We started freatment end of 03/2006.

+ 05/2010: CT Thorax show stable disease over 4 years, prograssive disease of

liver mets, good clinical condition, Kamofsky 100%.
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Patient #5:

FO0475] 86y old male patient with advanced prostate cancer, [CD10: C81, with
disseminated bone and lymphatic metasiasis, 1st diagnosed 01/1987; histology
unditferentiated adenccarcinoma of the prostate, pT3, N1, M1 G3; he underwent
multiple Hormone- and CHT over 13 years; patient is in good clinical condition surviving

metastatic prostate cancer for 13 years since diagnosis; Karmofsky 80%.

(OU47T] Treatments over 11 vears 11/1999-05/2010:
= 13 years anti-androgen with Suprefact, Zoladex, Casodax, Trenantone,
Estracyt, B-Sitosterot
= 06/2006-12/2007 Began Mixed bacterial vaccine treatment with Polyvaccinum
forte vaccine
» Since 03/2008 regular chemotherapy with Taxolere 140myg every 3-4 weeaks
= 50 x moderate whole body hyperthermia 39° over 3h (1896-2000)
* 18 month treatment with Staph. aursus antigenic composition {11/2008-
05/2010, ongoing)
« 05-0672009 2x autologous Dendritic cell therapy without moderate WBH 32°,
3h
« Orthomolecular medicine: wheat grass, cimetidine, Zometa, high dose vitamin
C infusions (0.5g/kg/BW), curcuma 3.000mg/day, boswellia serrata (Indian)

400mag 4xdiday, zinc, protecivtic enzymes

(20478} Epicrsis details;

= We started treatment and of 1958,

= 0520100 Bone scan shows stable disease; PSA currently 89 ng/mi, gond

clinical condition, Karnofsky 90%.
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Patient #8:

004793 52y old female patient with advanced primary cancer of the peritoneum,
[CD10: C48.2, with disseminated peritoneal carcinosis, 1st diagnosea 06/2003;
histology undifferentiated adenocarcinoma of the peritoneum, pT3, N1, M1 G3; she
underwent Debulking OP with ovarectomy bilaterly and hysterectomy and adjuvant
chemotherapy with Taxol/Paraplatin: progressive disease and change o
Taxol/Paraplatin with SD until 8/2008; progressive disease with dissaminated
peritoneal LK metastasis and 3rd line CHT with Carboeplatin and beginning of treatment
with targeted bacterial antigenic composition; patient was in good clinical condition;

Karnofsky 100%.

(004801 Treatments over 4 month 05-08/2009:
5x Carboplatin chemotherapy (3rd line) followed by:
« 5 x long-duration moderate whole body hyperthermia (LD-WBH) 40° over 8h
(05-0972009)
» 20 x locoregional radiofrequency hyperthermia to the abdomen {13.56 bMhz)
(05-08/200%)
+ 2 month trealment with £.coli (colon) antigenic composition (05-07/2009}
« Orthomolecular medicine: high dose vitarnin C infusions (0.5g/kg/8W), high

dose artichoke and sylimarin extracts {(iver)

[cn4a1] Epicrisis details:
« Wa staried treatment end of 5/2008.

- 04/2010: CT abdomen and tumour marker demonsirate complete remission;

goad clinical condition, Karnofsky 100%

Patient #7:
004897 50y old female patient with inoperable pancreatic cancer, ICD10: C25.9,
with the cancer infiltrating the large vessels; Sonographic and CT evidence suggested

invasion into superior mesenteric vein. first diagnosed 02/2009; histology
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undifferentiated adenocarcinoma of the pancreas, pT3, N1, M1 G3 with peritoneal
carcinosis; she underwent local radiation and low dose Xeloda as radiation sensitizer;
when she began treatrment at our clinic the cancer was still unresecianle; Karnofsky

100%.

[B0483) Treatments over 2 month 08-07/2008: (E. coki 881 for 11 months)
« 1 x autologous NDV-primed Dendiritic cell therapy in combination with:
« 1 % long-duration moderate whole body hyperthermia 40° over 8h {7-10/2009)
= 4 ¥ moderate whole body hyperthermia 38.5°
« 15 ¥ locoregional radiofrequency hypeﬁhérmia 0 the abdomen (13.56 Mhnz)
{06-07/2000)
= 11 months treatment with £.coll (colon) antigenic composition (08/2009 until
today, bﬁg@ing)
» Orthomolecular medicine: thymus peplides i.m; medical mushroom {reishi,
cordveeps, shitake; )high dose vitamin C infusions (0.5g/kg/BW), high dose

proteolytic enzyme therapy {(wobenzym phlogenzym), cirmnetidine.

joG484] cpicrisis details:
« We siarted reatment end of 6/2008.
= 05/2010: complate remission, MED,; PET 02/2010 demonstrated no glucose uptake;

fumour marker normai CA19/9: 4; good clinical condition, Karnofsky 100%

EXAMPLE 7! Dosage studias {DB28 study)

1G0488) in an effort to examine the role of dosing, mice were treated with either
different doses of K. pneumoniae antigenic composition or a PBS conirol. All mice
(CE7BLB) began treatment with K pneumoniae_antigenic cormposition or PBS on day -
10, -8, -6, -4 and -2 using the following injection sites (1% injection: ventral inguinal
right; 2™ injection: ventral axillary right, 3™ injection: ventral axiliary left; 4" injection:
ventral inguinal left efc.). All mice then received a tumor inoculation dose of 3x10°

Lewis Lung carcinoma celis via infravenous injection into the lateral tail vein of the
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mice. The doses of antigenic compositions or PBS were as follows: i) PBS 0.1mi; i) K.
pneumoniae 0.1mL of ODB00= 1.67, i) K. pneumoniae 0.1mL of CDB00=0.5. Mice
receivad K pneumoniae antigenic compositions or PBS, treatment on days 2, 4, 8, and
8. The experiment was termination on day 10; all mice were sacrificed, their lungs were
surgically removed, rinsed In water, weighed, and then placed into Bouins fluid for
fixation and counting 24 hours iater. As shown in Figure 22, each data point represents
the number of tumour nodules from one mouse. Photographs of representative lungs
from these experimenis are shown in Figure 23. Figure 23 shows that the lungs from
mice treatad with the PBS control show significant numbers of nodules. By way of
comparison, Figure 23 demonstrates that the lungs from mice freated with
#_pneumoniae antigenic composition shows fewer numbers of nodules at a rate

equivaient io those shown in Figure 22.

FO0486] L3830 study. In further studies on the effect of dosage of K pneumoniae
antigenic compositions, it was demonstrated that if a dosage of a K pnsumornijae
antigenic composition is too low, it is not effective for the treatment of ling cancer. in
these studies, the results of which are shown in Figure 24, all mice (C57BL/8) began
freatment with K. pneumoniae antigenic composition or PBS on day -10, -8, -6, -4 and -
2 using the following injection sites (1% injection: ventrat inguinal right; 2™ injection:
ventral axillary right, 3% iniection: ventral axdllary left; 4™ injection: ventral inguinal left
efc.). All mice then received a tumor incculation dose of 3x10° Lewis Lung carcinoma
cells via intravenous injection into the lateral tall vein of Vthe mice. The doses of
antigenic compositions or PBS was as foliows: i) PB3 0.1ml; i) K. pneumoniae 0. 1mL
of GLB0O= 0.5; i) K pneumonise 0.1l of OD600=0.05, Mice continued io recaive K
prgumoniae antigenic compositions, or PBS, treatment on day 2, 4, 6, 8, 10, 12, 14,
and 18. The experiment was termination on day 18, all mice were sacrificed, their lungs
were surgically removed, rinsed in water, weighed, and then placed into Bouins fluid for
fixation and counting 24 hours later. As shown in Figure 24, each data point represents

the number of tumour nodules from one mouse.
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[04873 The resulls from the QB28 and QB30 studies suggest that extremely high
doses of K. pneumoniae antigenic compositions are ineffective, perhaps due to over-
stimulation of the host immune systern. The resulis from these studies also suggest
that low doses are ineffective, perhapse due o insufficient stimulation of the host

inmune sysiem.

EAAMIPLE B: Cisplatin efficacy studies

00488] in an effort to examine the role between Cisplatin and chemotherapy and
doses of K. pneumoniae antigenic composiiions, the (B38 study was completed.
Briefly, all mice received a tumor inoculation dose of 3x10° Lewis Liung carcinoma cells
via infravenous injection into the ialeral tail vein on day 0 of the study. Following this
inoculation, all mice were pooled into a single cage and subsequently distributed into
their respective cages at random to control against biased data. On the morning of day
+2 of this study, mice within the Cisplatin group were injected with 10mg/kg of this drug
intraperitoneally. Control mice were injected with control (PBS). Thereafter, on the
afierncon of day +2 of this study, mice received K. pneumoniae antigenic compositions,
or PBS; these injections continued on days 4, 6, 8, 10, and 12. The study was
terminaied on day 14; thereafier, all mice were sacrificed, their lungs were surgically
removed, rinsed in water, weighed, and then placed into Bouins fluid for fixation and
counting 24 nours later. As shown in Figure 25, each data point represents the number
of turnour niodules from ong mouse based on whether the mice were treafed with PRS,
K. pneumoniae antigenic compositions, K. pneumoniae antigenic compositions
cormbined with Cisolatin, or Cisplatin alone. The results summarized in Figure 25
indicate that there were fewer nodules in mice treated with K. pneumoniae antigenic
compositions and Clsplatin compared with those freated with Cispiatin alone, K.

pneumoniag antigenic compositions alone, or the PBS control.

00489l A further study was designed to determine whether K. pneumonias
anfigenic composition therapy could work in synergy with platinum-based

chemotherapy to extend the survival of mice bearing pulmonary Lewis Lung tumors.
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Four groups of five C57BL/6 female mice all recaived 10° Lewis Lung carcinoma cetls
f.v. on day 0. On day 2, groups 3 and 4 received a single i.p. dose of 10mg/kg Cisplatin.
Baginning on day 4 the mice received either K. pneumoniae or placebo (PBS) every 2
days untll death, Figure 26 illustrates the survival of all of the mice and the table shows
the p-values of the various survival curves calculated using the Log-rank Test.
Treatment of mice with Cisplatin alone increased the survival of mice with lung tumors
with median survival increasing from 16 days in the PBS group to 23 days in the PBS +
Cisplatin group. Treatment with K pneumoniae alone also increased survival of the
mice compared to PBS {median survival 19 days for K. preumoniae vs, 16 days for
P8S). Most importantly Cisplatin chemotherapy together with K pneumoniae therapy
had the grealest therapeutic benefit (median survival of 32 days) demonstirating the
synergy between platinum-based chemotherapy and antigenic composition therapy in a
mouse model of lung cancer. The p-values for the data generated in this GB45 study is

show in Table 18 balow.

Table 19. Burvival Date (DB45)

PES K, [ PBs + K.
pnreumoniae | cispiatin prsumoniae
+ eigplatin
hledian 16 19 23 32
survival
{days)
P value {to 0.037 0.002 0.002
PRSY
2 walue {ic | 0.008
PBS +
f:gsspﬂafcm} | B

004807 As shown in this Example, antigenic compositions can be used on the

same day as Cisplatin or at a period after Cisplatin administration. As used herein, the
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term “antigenic composition” refers to a composition that includes antigens of one or
more microbial species. As used hereln, the term “microbial species” may refer to a

viral pathogen or a bacterial pathogen or a fungal pathogen, as detailed herein.

[ODa431] A turther study was designed to explore whether there is any synergy
between platinum based chemotherapy and K. preumoniag antigenic composition
therapy for the treatment of lung cancer in mice. All of the mice received 10° Lewis
Lung carcinoma cells iv on day 0. The mice received antigenic compositions or PBS
subcutaneously every 2 days starting on day 6. Gn day 12, some of the mice were
treated with cisplatin {10mg/ky) infraperitoneally. The following day (day 13}, 3 mice
from each group were bled and the blood cells were stained with anti-CD11b antibody
and analyzed by FACS. The plots in Figure 27 depict the frequency of CD11b+ myeloid
cells in the blood on day 13. Each point represents a single mouse. The results of this
study demonstrate that antigenic composition therapy can enhance the frequency of
myeloid cells (monocyltes, macrophages, granulocytes, dendritic cells) in the blood
whery given with cisplatin. This may enhance immunity in the animals by providing a
greater numbper of these innate myeloid cells which are capabie of responding to the
tumors or pathogens. In addition, since bone marrow suppression is a clinically
important side-efiact of chemotherapy freatment, with resultant reduction in myeloid
cells in the bload, which can result in posiponement/discontinuation of chemotherapy or
susceptipility fo infection, the enhancement of myeloid celis with antigenic compaosition
therapy during chemotherapy, may be helpful fo reduce the risk of this important and

clinically relevant side effect of chemotherapy.

EXAMPLE 8 Macrophage studies (MDA study)

n0482] To examine the role of macrophages with respect to embodiments of the
invention, the MOA13 study was completed. Briefly, mice were either inoculated with
3%10° Lewis Lung carcinoma cells or were infected with HBSS as a vehicle control. For
mice inoculated with Lewis Lung carcinoma celis, they were pooled into a single cage

where they were subsequently transferred at random to their respective cages.
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Thereafier, mice were treated with either K. pneumoniae antigenic compositions, or
PBS, ondays 2, 4, 6 and 8. Thereafter, all mice were sacrificed on day 8. To obtain
information with respect 1o myeloid and NK cel frequencies, 20 mice (5 from each
group) had their lungs surgically removed, and the lungs wers digested using Liberase
TL and DMAse. Following the digasting and cell preparation, a single cell suspension
was generated. Thereafier, a portion of the cells were transferred into 96 round botom
plates for staining using myeloid specific antibodies (CD1 b+, NIK1.1+) and NK specific
antibodies (NK1. 1+, CD11b+). For the former cell type, galtes were used to select only
CDVb+ and NK1.1- cell populations. Thereafter, cell dala acquisition was performed
using BD FACSCalibur and analysis was performead using Flowdo. Statlistical analysis
and graphical representation was performed using Excel and GraphPad Prism. The
results are shown in Figure 28. Brelly, treatment with K. pneumoniae antigenic
compositions leads {o an increase in both myeloid cells (likely monocyies and

macrophages) as well as CD11b+ NK cells in the lungs of mice so treated.

130493] With a focus of obtaining information with regard to cytokines being
produced within lung tissue, the following experimenis were conducted. Mice were
either inoculaled with 3x10° Lewis Lung carcinoma celis or were njected with HB5S as
a vehicle control. For mice inoculated with Lewis Lung carcinoma cells, they were
pooied into a single cage where they were subsequently transferred at random to their
respective cages. Thereafter, mice were freated with either K. pneumoniae antigenic
compositions, or PBS, on days 2, 4, 6 and 8. Thereafter, all mice were sacrificed on
day 9. To oblain information re: cyfokine within lung tissue, a bronchoalveolar lavage
was performed on the lungs. Thereafter, the ungs were surgically removed
immediately after the lavage and placed into pre-weighed vials containing PBS and
protease inhibitors. Thereafter, the lung tissue was homogenized, centrifuged, and the
supernatant was applied to ELISA kits (eBioscience); the ELISA assay was carried out
according to manufacturer's guidelines. Statistical analysis and graphical
representation was parformed using Excel and GraphPad Prism. Data is represented

as pg of cytokine per mg of original lung tissue. Each data point in Figure 29 is the
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valug from a single mouse. As shown in Figure 29, freatment with K. pneumoniae
antigenic compositions leads to an increase in anti-turnour {(IL-12, MCP-1, GMCSF, {i.-

6} cytokine production in the lung tissus.

[00484] With a focus of oblaining information with regard o cytokine production in
the bronchoalveoiar lavage (BAL) fluid, the following experiments were conducted.
Mice were either inoculated with 3x10° Lewis Lung carcinoma cells or were injectad
with HBS5S as a vehicle control. For mice inoculated with Lewis Lung carcinoma cells,
they were pooied into a single cage where they were subsequently transferred at
random to thelr respective cages. Thereafler, mice were treated with either K.
prneumoniae antigenic compositions, or PBS, on days 2, 4, 6 and B of the experiment.
Thereafter, all mice were sacrificed on day 9. To obtain information with regard io
cytokine production in the lungs, bronchoalveolar lavage was performed on the fungs of
the mice. The fluid from the lavags was placed into vials, and stored at -80°C until 2
time when ELISA assay was performed. Thereafter, the ELISA assay was carried out
according to manufacturer's guidelines. Statistical analysis and graphical
representation was performed using Excel and GraphPad Prism. Data is representad
as pg/mi of lavage fluid as shown in Figure 30. Each data point represents the value
obtained from one mouse. As shown in Figure 30, treatment with K. pneumoniae

antigenic compositions had no effect on cytokine production in the BAL fiuid.

[064595] With a focus on examining the M1/M2 macrophage phenotypss in the
model described herein, NOB2 and Arg1 levels were monitored in the lung. The
experments conducted were as follows: briefly, mice were either inoculated with 3x10°
Lewis Lung carcinoma cells or were injected with HBESS as a vehicle control. For mice
inoculated with Lewis Lung carcinoma celis, they were poeled info a single cage where
they were subsequently transferred at random to their respective cages. Thereafter,
mice were treated with either K. pneumoniae antigenic compositions, or PBS. on days
2,4, 8 and 8 of the experiment. Thereafter, all mice were sacrificed on day 9. To obtain

information with respect to NOS2 and Arg?t gene expression, 20 mice (5 from sach
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group) had thelr lungs surgically removed, Therealter, a small portion of these iungs
ware cut using sterile techniques and placed into RiAlater to stabilize the RNA
material for future gene analysis, Total RNA was exiracted from the lung tissue using a
kit from Qiagen and used according to manufacturer’s protocol. A aDNA kit was used {o
convert an amournt of RNA into cDNA (Giagen), again by Tollowing instructions supplied
by manufacturer. gPCR was conducted using primers designed 1o specifically amplify
Nos2 and Arg1{Mos2: forward —CGCTTTGCCACGBACGAGA, reverse -
AGGAAGGCAGCOGLUACAT,; Argtforward - GGTCCACCCTGACCTATGTG,
reverse ~GUAAGCCAATGTACACGATG), Statistical analysis was conducied using
yeel and GraohPad Prism. As shown in Figure 31, treatment with K. pneumoniae
antigenic compositions leads to an increase in the Nos2/Arg1 ratio in the lungs, which

corriates with an enhanced anti-lumour response.

04883 With a focus on investigating the M1/M?2 rasponse in the in vive model
described herein, the expression of CD206 {mannose receptor) was monitored. Briefly,
mice were either inoculated with 3x10° Lewis Lung carcinoma cells or ware injacted
with HBSS as a vehicle control. For mice inoculated with Lewis Lung carcinoma cells,
they were pooied into a single cage where they were subseauently transferred at
random to their respective cages. Thereafier, mice were treated with sither K.
previmoniae antigenic compositions, or PBS, on days 2, 4, 6 and 8 of the experiment.
Thereatter, all mice were szcrificed on day 9. To oblain information with regard to
D208 expression, 20 mice (5 from sach group) had their lungs surgically removed,
and digested using Liberase TL and DNAse. Following the digesting and cell
preparation, a single cell suspension was generatad. A portion of the celis wera
transterred into 98 round bottom plates for staining using CD208 specific antibodies
(clone MRSD3), acquired from Cedarlane Labs (Burlington, ON). As CD205 is located
woth intra- and extracliularly, the cells were first fixed using paraformaldehyde, and
staining with the antibody in permeabilization solution. Analysis was performed using
Flowdo. Statistical analysis and graphical representation was performed using (g Excel

and GraphPad Prism. The results are shown in Figure 32. As shown in Figure 32,
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treatment with K. pneumoniae antigenic compositions leads to a reduction in G206
expression on lung macrophages both in the presence (PBS + LLZ and K. pneumoniae
110X + LL2) or absence of lung fumours (PBS and K. pneumoniae 1/10X). in the
prasence of lung cancer, K. pneurnoniae antigenic compositions reduce the frequence
of CD206 expression from about 20% (PBS + LL2 group) to about 10% (XK.
pneumoniae 110X + LL2 gorup). A similar reduction in CD208 expression was seen in
K. pneumoniae treated animals without any lung cancer (PB8 and K pneumoniae
1HOX).

D04gT] With a focus on investigating the M1/M2 phenoiypes in the in vivo model
described herein, the expression of F4/80+ macrophages was monitored. Briefly, mice
were either inoculated with 3x10° Lewis Lung carcinoma cells or were injected with
HBSS as a vehicle conlrol. For mice incculated with Lewis Lung carcinoma cells, they
were povsled into a single cage where they were subsequently transferred at random o
their respective cages. Thereafter, mice were trepted with either X pneumonias
antigenic compositions, or PBS, on days 2, 4, 6 and 8 of the experiment. Thereafler, all
mice were sacrificed on dav 9. To obtain information with respect to F4/80+ expression
in macrophages, 20 mice (5 from each group) had their lungs surgicaily removed, and
digestad using Liberase TL and DNAse. Following digesting and cell preparation, a
single call suspansion was generated. A portion of the cells were transferred into 98
round bottom plates for staining using F4/80 monocional antibodies. Cell data
acquisition was performed using BD FACSCaiibur. Analysis was performed using
Flowlo, Btatistical analysis and graphical representation was performed using Excel
and GraphPad Prism. As shown in Figure 33, treatment with K. pneumoniae antigenic
composiiions feads to a reduction in F4/80+ macrophages in the lungs. This reduction

is thought to correlate with a reduction in M2Z-like macrophages.
EXAMPLE 10: Site specificity studiss (MOA14 study)

(004581 With a focus on investigating the M1/MZ2 phenciypes in the in vivo model

described herein which is used in conjunction with the antigenic compositions
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desc:z’ébéd herein, the following experiments were performed. Briefly, 5 mice per group
were treated on day 0, 2, 4, and & with ejther PBS, £. coff colon antigenic compositions,
or K. pneumoniae antigenic compositions. On day 7 of the expariment, the mice wera
sacrificed and a bronchoalveoiar lavage was performed. Subsequently the lungs and
proximal colon were removed and enzymatically digested. After digestion, the
recovered ceils were washed and stained with antibodies specific for ILA/E FITC
(MHC class 1}, M5/114.15.2); anti-Gr-1 PE (RB&-8C5_; anti-CD11b PerCP-Cyh
(M1/70); anti-CD11c APC (N418). All antibodies were acquirad from eBioscience (San
Diego, CA). The lung cells were counted to determine the fotal number of cells {the
colon was nof counted because we did not remove equal amounts of colon betwesn
samples). After staining for 20mins the cells were washed and analyzed by FACS.
Each data point shown In corresponding Figure 24 represents the frequency of
CD11b+Gr-1+ cells in the live gate for one mouse. As shown in Figure 34, freatment
with £. coli antigenic compositions leads to an increased frequency of inflammatory

monocytes in the colon of reated mice.

004957 Furiher, énd as shown in Figure 35, when monocyites in the lungs were
examined based on the experimental methods detailed herein, it was found that while
both E. cofi and K. pneumoniae antigenic compositions increase the frequency of
monccyles in the lungs of mice, K. preumoniae antigenic compositions were more
effective when counting for total numbers. Referring to Figure 35, the left-most panel
shows the frequency of CD11b+Gr-1+ (inflammatory monoeyts) cells in the lunas: the

right-most panel shows the total number of CD11b+Gr-1+ cells in the lung.

[GG5001 In an effort to examing the phenotype of macrophages present in tumours
using the in vjvo model described herein which is used in conjunction with the
antigenic compositions describad herein, M1-like and M2-like macrophages were
examines. As shown in Figure 36, this Figure represents the frequency of M1-like {see
lefi panel of Figure 36) TAMSs (tissue associated macrophages) or M2-jike {see right

panel of Figure 36) in subQ 471 tumours on day 8 post tumour Implantation. As
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detailed herein, M1-like macrophages were defined as being CO11b+/Gr-1-/MHC Class
il high; M2-like macrophages were defined as being CD11b+/Gr-1-/MHC Class 1 low.

EXAMPLE 11 Indomethacin efficacy and anti-inflammatory studies

0501} In an effort to examine the efficacy of combining antigenic composition
treatment with indomethacin, Brietly, expariments were designed wherein there were
10 or 11 mice in each of 4 groups with all treatments beginning on day 4 after tumour
inocuiation. All mice received 50,000 471 mamrmary carcinoma celis subQ on day 0.

- Thereafter, the 4 groups were freated as follows: 1) Indomethacin daily (in drinking
water) + PBS subQl every 2 days; 2) Indomethacin daily {in drinking watar) + 3. aureus
antigenic compposition subQ every 2 days,; 3) Conirol vehicle daily (in drinking water) +
FPBS subQ every 2 days; and 4) Control vehicle daily (in drinking water) + 3. aursus
antigen composition subQ every 2 days. With respect to Figure 37, the left-most panel
of the Figure demonstrates the tumour volume for the various groups on day 15 of the
experiment. The right-most panel demonstrates the frequency and makeup of the
CDT1b+ cells in the tumors on day 11 of the experiment. The frequency of CD11b+
cells is significantly increased in both of the indomethacin treated groups relative to the
control. These resuits demonsirate the efficacy of combining Staph. aursus antigenic
compaositions with anti-inflammatories, such as indemethacin. Further, and as shown in
Figure 38 herein, at the day 22 time point, indomethacin treatment resulted in an

increase in CD 110+ cells,

[00502) To further examine the efficacy of combining antigenic composition
freatment with indomethacin, a study was designed. Briafly, four (4) groups of 10-11
Bailb/c mice per group received 10,000 471 carcinoma calls SQ on day 0. Thereaftsr,
treaiments were as follows: the first group received indomethacin (14 pg/ml in water)
starting on day 4 + PBS on days 4, 8, 8 efc.; the second group recevived indomethacin
(14 py/miin water) and S. aureus antigenic compositions (0.1 mi of 0.5 OD 600nm
stock] starting on day 4 + PBS on days 4, 6, 8 efc.; the third group received PR3

starting on days 4, 6, 8 etc.; and the fourth group received S, aureus antigenic
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compositions [0.1 mi of 0.5 OD 600rm stock] on days 4, 6, § efc. Tumor volume
measurements were made on days 15, 19, and 22 and this data appears In Figure 38
for the four (4) groups of mice. The data decpicted in Figure 39 sows thal thare is
synergy batween antigenic composition treatment and an anti-inflammatory {e.g.,

indomethacin) in a subcutaneous cancel model.

(005031 On day 11 of the Experiment detailed above, umors were excised and
digested. Thereafter. The digested tumors were stained with anti-CD11b and analyzed
by FACS (n=3 per group of mice). The resulfs are depicted in Figure 40 herein and
demonstrate that there is an increased frequency of CD11b+ cells in the tumors of

indomethacin treated mice at day 11 post-inocutation.

005043 On day 22 of the Experiment detailed above, tumors were excised and
digested. Theregfter. The digested tumors were stained with anti-CD11b and analyzed
by FACS (n=7-8 per group of mice). The resulis are depicted in Figure 41 herein and
demonstrate that there s an increased freguency of CD11b+ celis in the tumors of
indomethacin treated mice at day 22 post-incculation. Further, Figure 42 demonsirates
that indomethacin treatmeni causes an increase in CD11b+ CDB4+ myeloid cells in the

tumors as found at day 22 post-inoculation.

[GOB05] To turther examine whether the antigenic composition freatment was
associated with an anti-inflammatory response, at day 22 of the Experiment described
above, whole tumor samples were subjected o quantitative PCR by known methods.
The gene products Fizz1 and Ym1 were targeted. Both Fizz1 and Ym1 are reportedly
associated with M2 macrophages (see, for e.g., Wong ef af. (2010} Eur. J. Immunol.
A0(8): 2296-307). The resulis are depicted in Figura 43 herein. As shown in Figure 43,
the relative expression of both Fizzt and Ym1 was increased in tumors where there
was treatment of both indomsthacin and antigenic compasitions {compared, for

exampie, to indomethacin alone).
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[DDs0s] The relative expression fevels of Arg1 and Fizz1 was examined in both
tha tumors and spleens of mice at day 22 of the Experiment. As shown in Figure 44,
both Arg1 and Fizz1 expression increased in the spleens of micea {reated with
indomethacin and antigenic compositions. The relative expression levels of Nos2 and
Y1 was examimed in both the tumors and spleens of mice at day 22 of the
Experiment. The relative expression levels are depicied in Figure 45 herein for the four

{(4) groups of mice.

{GO50TY To further examine the anti-inflammatory response associated with the
antigenic composition freatment, an experimeni was designed as follows. Briefly, mice
were given Lewis Lung tumors on day O [PRS and K prneurnoniae antigenic
composition] of no tumors [PBS (no tumon)] or K. pneumoniae antigenic composition
{no tumor)]. The mice received K. pheumoniae antigenic composition {0.1mi of 0.5
OD500nm stock} or PBS onday 2, 4, 6, 8. The mice were sacrificed on day 9 and their
lungs were removed and hormogenized. {FhNy was measured in the lung homogenate
using ELISA. The results are shown in Figure 46 herein. Treatment with X pneumoniae
antigenic compostition reduced IFNy production in the fungs of mice with and without

tung tumaors.

(005087 To further examine the anti-inflammatory response associaied with
antigenic composition treatment, the following experiment was designed. Briefly, bone
marrow macrophages were cultured overnight either in media, or in medial supplanied
with LPS, or in media supplanted with K. pneumoniae antigenic compositions. The
media was tested for 1L-12 and 1L-10. The results are shown in Figure 47 herain and
demonstrate that lL-12 was not identified. As shown in Figure 47, bone marrow
macrophages cultured overnight with K. pneumonias antigenic compositions prodused
W10, 1L-10 18 known 1o be associated with an anti-inflammatory response (see, for
e.g., Bazzoni et al. (2010) Eur. J. Immunol, 40(8): 2360-8).
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oos09] To further examine the anti-inflammatory response assoclated with
antigenic composition freatment, the following experiment was designed. Briefly, the
411 turnor model was utilized to determine the sffects of Staph aureus (8A) antigenic
composition therapy to work synergistically with the anti-inflammatory drug
indometnacin. In this study, there were four (4) groups of 10 Balb/c fernale mice which
all received 56,000 471 mammary carcinoma cells subcutaneously on day 0. Group 1
received PBS subcutaneously every 2 days stading on day 4. Group Z received SA
[0.1mi of 0.5 OD 600nm] subcutaneously every 2 days starting at day 4. Group 3 and 4
received t4uglml of indomethacin (indo) in their drinking water and subcutaneously
received PBS and BA respectively every 2 days beginning on day 4. On day 22 the
mice were sacrficed and tumors from 7-8 mice per group were harvested and placed in
an RNA preserving agent. Subsequently we analyzed the expression of 1L-10 in the
tumors by real-time PCR. The resulis in Figure 48 show that mice treated with
indomethacin and PBS have a significant increase in 1L-10 expression in the tumors.
Treatment with indomethacin and SA leads to an even greater amount of 1L-10
suggesting that SA enhances the anti-inflammatory effects of indomethacin in this
tumor model. Since 1L-10 is widely known to be an anti-inflammatory cytokine these
results demonstrates that SA works synergistically with indomethacin in an anti-
inflammatory manner. it is important to note that the tumors in the PRS group were the
iargest followed by the SA group and the Indo-PBS group. The tumors in the fndo-SA
group were the smallest on day 22. The anti-inflamimatory properties detailed herein
can be employed for use against a variety of inflammatory diseases (see Table 20

nerein,

Table 20. List of Chronie InBammatory Diseases

Acute disseminated encephalomyelitis

Acute hemorrhagicieukoencephalitis

Addison's Disease

Agammagiobulinemia

268



W 2012/012874

Allergies

Alopecia areata

Alzheimer's

| Amyotrophic Lateral Sclerosis

Anaemia, autcimmune hemolytic
" Anaemia, pernicious

Ankylosing spondylitis
Anti-GBM/TEM Nephritis

Antiphospholipid syﬁdmrﬁe

Anlisynthetase syndrome

Arteritis, temporal {(also known as "giant cell arteritis™)

Arthritis, juvenile

Arthritis, psoriglic

Arthritis, reactive (Reiter's syndrome, réa)

Arthritis, rheumateid

Asthma

Alherosclerosis

Atopic allergy

Alopic dermalitis

Auto%mmunﬁgemempathy

| Autoimmune aplastic anemia

Halo disease/Balo concentric sclerosis

Barter syndféme

' Bechets Syndrome

| Berger's disease o ]

Bickersiaf's encephalitis

Blau syndrome

Bronchitis, chronic

' Bullous pemphigoid

PCTICAZLITO0085
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Cardiomyopathy, autoimmune

Castlernan's disease

Cehiac disease

Celiac disease

Chronic fatigue syndrome |

Chronic securrent multifocal osteomyelitis

Chronic i nﬂammamw ;emyehnaimg polyneuropathy —~$

mChurg@t?auss syndrome

mcair:caaépemphagmd

Lx‘rrheszsz pri m“ Hinywit}i !cif:j. o

Cogan syndrome

Cold aggiutinin disease
Colitis

Complement compoenent 2 deficiency

Conneclive lissue disease, mixed

- Conneclive tissue disease, undifferentiated

' COPD (chronic obstructive | ung disease)

Crarial arteritis

CREST syndrome

Cryogiobulinemia

hffushing‘s Syndrome

Cutaneous i@kocy‘tociasticaﬂgiitis

Cystills, interstitial

Dacwaémm

Dego 5 disease

Darcum's disease

Dermatlitis

' Derrhax: tis herpeiiformis
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Darmatitis, autoimmune progesterons

Dermatornyositis

Diabetes

Diabetes insipidus, neghrogenic

Diabetes mellitus type 1

Diffuse cutaneous systemic sclerosis

I— e O

Dressler's syndrome

Dysmenormmea {menstrual cramps/pain}

Forema

Eorema

Endometriosis

Enthesitis-related arthritis

Cosinophilic fasciilis

Eosinophilic gastrosnteritis

Enidermolysisbuliosaacquisita

Erythema nodosum

Essential mixed cryogicbulinemia

Evan's syndrome

Fibrodysplasiaossificansprogressiva

Fibromyalgia -

P

Fibrosingaveolitis

Gastritis, atrophic

Gaslritis, atrophic

Gastrointestinal pemphigoid

Giant cell arteritis

Glomerutonephrilis

L Glomeruloneshritis
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Goodpasture's syndrome

mGaut, acule

Gout, arthritic

Graves' disease

o

Guillzin-Barré syndrome (GBS)

Haemolylic znasmia

Hashimoto's encephalitis

‘HMashimoto's thyroiditis -

Hemolyticanemia, autoimimuns

Henoch-Schonleinpurpura

F—Hepaﬁﬁs, autoimmune

Hepatitis, viral

Herpes gestations

Hypogammaglobulinemia

- S S —

idiopathic pulmonary fibrosis

iga nephropathy

lleus (bowel obstruction)

Inclusion body myositis

inflammatory bowel disease, Crohn's disease

inflammatory demyelinating polyneuopathy

inner ear disease, autoimmuneg

interstitial cystitis

irritable bowel syndrome (IBS)

Juvenile rheumatcid arthritis

Kawasaki's Disease

| Kidney stones

POT/CAZHTITO0085)
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l.ambert-Eaton myasthenic syndrome

Laukocytoclasticvasculitis

Lichen planus

Lichen sclerosus

Linear iga disease {(LAD)

[ifé}ii?ﬂépatéﬂs S N

Lupus

Lupus erythematous

Lymphoproliferative syndrome, autolrmmune

Majeed syndrome

Meénigre's disease

Meningitis

Microscopic polyangiitis

N%\/io;’phea

Mucha-Habermann disease
Multiple sclerosis B :

Multiple sclerosis

WMyasthenia gravis

Myositis, inclusion body .

Meuromyelitisoptica (Also Devic’s Déseage)

Meuromyotonia

Occeuigrcicatricialpemphigoid

Ocular inflammation (acute and chronic non-bacterial

inflammation of the anterior part of the eyes)
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Opsoclonus myocionus syndrome
Ord thyroiditis '
‘Osteoarthritis

Palindromic rheumatism

Damwatﬁtif autoimmune

' PANDAS (pediatric autoimmune neuropsychiatric

disorders associated with streptococcus)

Parkinson's )

Paroxysmal 1 nocturnal hemog tobinuria (PNH)

Parry Romoez’g yndmme

Pars clanitis

Parsonnage-T Furner syndrome

Paivic inflammatory discase

SRR — R

Pemphigus

| Pemphigus vuéga{is

PE}HCdi’dl“{ES non-rheumatic

Peripheral neuropathy, autoimmune

Perivenous encephalomyelitis

POEMS syndrome

1
|
| Polyarteritisnodosa

Po}ycmﬂdﬂt#s ze%ap figle

Polvendocrine syndrome, auloimmune

Polymyalgia rheumatica

Polymyalgia rheumatica

Fo ?y Tﬂyﬂé%ﬂ_m S

Primary sclerosing cholangitis

\ Prograssive inflammatory neuropathy
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Frostatitis, chronic

Pseudogout

Psoriasis

Psoriasis

| Pyodermagangrenosum

Rasmussen's encephaiiiis

Raynaud phenomenon

Relter's syndrome

Restless leg syndrome

Fetinopathy of prematurity

Reiroperiianééi fibrosis

I Rhaumatoid fever

L
|

Rhinitis, allergic
o

Sarcoidosis

Sarcoidosis

|

Schmidt syndrome

Schnitzler syndrome
1 .

- Selerits

Scleroderma

Sclerosis, systemic

Sidgren's syndrome

| Spondyloarthropathy

Still's disease

' Subacute bacterial endocarditis (SBE)
,,,,,,,,,,,,,,,,, _ -

Susac’s syndrome

Sweet's syndrome

L Sydenham chorea " ]

L’"égf}npam@ﬁc ophthalmia
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Takayasu's arteritis
Temporomandibular joint disorder (TMJD or TMD), or

TMJ syndrome

| Thrombocytopenic purpura, autoimmune

Thrombocytopenic purpurafi&éopathie

' Tolosa-Hunt syndrome

Transolant rejection

Transverse myelitis

 Undifferentiated spondyloarthropathy

? Uveitis, autotmmune

Valvular disease, non -rheumatic

Vasculifis
Yitiligo 5

Wegenar's granuiomatosis

EHANMPLE 12! Inflammatory bow! disease studies

(G050 This example provides an Hlustration of the clinically effective use of an
artigenic formulation comprising killed £. cofi in the freatment of a patient with Crohn's
disease, over a three-month course of treatment. During the course of treatment, the

patient became symptom free and ceased using anti-inflammatory medications.

mes1iy The patient initially presented reporting pain in the area of the large

intestine, while under reatment with prednisone and Imuran™.

1005121 Treatrnent was initlated with a subcutanesous inocuium of a killed
formulation of whole E. coli, derived from an E. coli strain collected from a patient with

an k. coli colonic infection. The dosing schedule involved a subcutaneous dose every

5
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second day, beginning with a 0.05 ml dose, gradually increasing in volume until a 2
inch diameter light pink/red skin response was achieved within 24 hours after injection
al the injection site. The dose eventually required to achieve this skin response was
0.08-0.11 ml in this patient, and this dose has been continued as a maintenance dose
avery second day.

FO0513Y One weeX following the initiation of treatment with the antigenic
preparation of whole killed E. coli, the patient reported that the pain was gone. Within
about two months, the patient disconfinued treatment with prednisone while continuing
on a daily does of 150myg of Imuran™. Subsequently, the patient also discontinued use

of imuran™.

005147 By two-months following the initiation of treatment with the £, colf
composijtion, the patient was seif-administering 0.08-0.11m! of the E_coli preparation
avery other day. The patient self-adjusted this dosage so as to provoke a local
inflarmmatory reaction evidenced by a pink spot of approximately 2 inches in diameter

that persisted at the site of administration for about two days.

{60515] Experiments utilizing the lung mouse model system described in detail
herein were conducted which determined that mice that had received water
contaminated with a particular fungal species (Penicillium marmeffel), which is known to
cause respiratory infections in both mice and humans, damonsirated decreased iumor
burden as has been demonstrated and discussed with respact to bacterial lung

nathogens.
[60&18] Numerous fungal species are known to be associated with various organs
or fissues as detailed in Table 21 below that waler contaminated with fungal species

aiso resuifed. Accordingly, and based on the experimental principles detailed herein,
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the specificity demonstrated herein with respect to bacterial and viral pathogens should

be extendable to fungal pathogens as well.

Table 21. Fungal species and associations with organs/iissuss

Fungus ' - ; £ J & Other
® = | B S GE
G = S e {5 o o e
el FIE2ISED S5 E S
2 e @ 2 0 2 Sl @ 8
imgmzwiwﬁwmmz L1o
Actinomadura 5 s ! !

species — B , I
Alternaria species X sinuses
Aspergilus -X N sinuses, |
fumigatus | & | L | brain
Bipolaris species X sindses
Blastomycas N .
species AR X bones
Candida alibcans \

Candida krusei X A X X cesophagus ‘
Cladophialophora .

! carrigfriii_ﬁ_‘? A T ) 5 sinuses é
Cocoidiedes immitss © | | | 1 | | B o
Coccidindes X

| posadasii L ] 1

| Cryptocoecus } ) | T
neoformans X > a |
Cryptococeus gattii | ’ 1 |
Curvularia species | X *L ‘ sinuses |
Epidermophyton ﬁ;‘ R | |

| species | 1 s
Exophiala species | X sinuses |
Fonseceea pedrosol | X ]

Fusarium species b4 A sinuses
Histoplasma ) ( - T )
capsulatum ] 1

Microsporum X - o

| Species S SV S SN SN R S
Mocardia species !

Paecilomyces X | x L ) o
species | o 3”’”{-’3@3
garqc_agcf{d;oldeg X X X

brasiliensis i
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Pityrosporum
species

Penicilium marneffei

X X

Pseudaliescheria
boydii
(Scedosporium
apiospermum)
Rhizoous species
(Fhizo)Mucor
species
Absidia species
Cunninghameiia
species

_i._m.__,,ﬁ

X

IS

“systemic
infection

Seadosporium

Sporotirix schenckii

Stachybotrys
chartarum

sinuses

W_._WL__ ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ |

sinuses,

X orbits, braim,

sSiNUSEs

. Tinea capitis
Tinea cruris
Tinea pedis

>

“Trichoderma
Jongibrachiatium

Koo X

I Trichoghyton
| species

sinuses

i Trichosporon

% species

sinuses 1

OTHER EMBODIMENTS

[D0515]

Although various embodiments of the invention are disciosed hersin,

many adaplations and moedifications may be made within the scope of the invention in

accordance with the common general knowledge of those skilled iy this art. Such

modifications include the substifution of known equivalents for any aspect of the

invention in order to achieve the same resull in substaniially the same way. Numeric

ranges are inclusive of the numbers defining the range. In the specification, the word

‘comprising” is used as an open-ended term, substantially equivalent to the phrase

“including, but not limited 1, and the word “comprises” has a corresponding meaning.
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Citation of references hersin shall not be construed as an admission that such
references are prior art 1o the present invention. All publications are incorporated herein
by refersnce as if sach individual publication were specifically and individually indicated
1o be incorporated by reference herein and as though fully set forth herein. The
invention includes all embodiments and variations substantially as hereinbefore

described and with reference to the examples and drawings.
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WHAT IS CLAIMED IS:

1. Use of an anti-inflammatory compuosition to formulate 2 medicament for treating an
individual for an inflammatory bowel disease (IBD) characterized by inflammation in a region
of the gastrointesiinal fract {GIT), wherein the anii-inflammatory composiion comprises
antigenic determinanis selected or formulated so that together they are specific for at least
one microbial pathogen that is pathogenic in the region of the GIT, and wherein:

the region is a small bowe! region, and the pathogen is selected from the group
consisting of Escherichia coli, Closiridium difficile, Bacteroides fragilis, Bacteroides vulgatus,
Bactercides thetaictaomicron, Clostridium  perfringens, Saimonella enteriditis, Yersinia
enterocolitica, Shigella flexneri, adenoviruses, astroviruses, caliciviruses, noroviruses,
rotaviruses, and cytormegalovirus; or,

the region is a colon or rectum region, and the pathogen is selected from the group
consisting of Escherichia coli, Clostridiurn difficile, Bacteroides fragilis, Bacteroides vulgatus,
Bacieroides thetaioflaomicron, Clostridium perfringens, Salmeonalla enteriditis, Yersinia
gnterocolitica, Shfgeﬂa flexner, adenoviruses, asiroviruses, caliciviruses, noroviruses,
rotaviruses, and cytomegalovirus; or,

the region is an anus region, and the pathogen is selecied from the group consisting
of E. coli Streptococcus pyogenes, Bacteroides spp., Fusobacteriurm spp., anaerobic
streptococei, Clostridivm spp., Enterobacter spp., Pseudomonas aeruginosa, Treponema
pallidum, and herpes simplex virus; or,

the region is an oral region, and the pathogen is selacted from the group consisting
of Prevolella melaninogenicus, anaerobic strepfococci, viridans streptococei, Actinomyces
spp., Peplostreptococcus spp., Bacferoides spp., herpes simplex virus, coxsackieviruses,
and Epsiein-Barr virus; or,

the region is a stomach region, and the pathogen is selected from the group
consisting of Strepfococcus pyogsnes, Helicobacter pylori, cytomegalovirus, herpes simplex

virus, Epstein-Barr virus, rotaviruses, noroviruses, and adenoviruses.

2. The use according to claim 1, wherein the IBD is selected from the group
sonsisiing of Crohn's disease, ulcerative colitis, collagenous colifis, lymphocytic colitis,

ischaemic colitis, diversicn colifis, Becet's syndrome or indeterminate colitis,

3. The use according to claim 1 or 2, wherein the anti-inflammatory composition is
formulated for use at an adminisiration site in successive doses given at & dosage interval of
between one hour and one month, over a dosage duration of at least 2 weeks, 2 months or 8
months.
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4. The use according {o any preceding claim, wherein the anti-inflammatory composition is
formulated for use in a dose so that each dose is effective to cause a visible Iocalized

inflammatory immune response at the administration site.

5. The use according to any preceding claim, wherein the anti-inflammatory composition is

formulated for use intradermally or subcutaneously.

6. The use according to anyone of claims 1 10 4, wherein the anti-inflammatory composition
is formulated for use by a route that is not enteric.

7. The use according to any preceding claim, wherein the anti-inflammatory composition is
formulated for use so thaf visible localized inflammation at the administration site ocours
within 1 to 48 hours,

8. The use according to claim 7, wherein the visible localized inflammation is an area of
inflammation from 2mm to 100mm in diameter, optionally appearing 2 to 48 hours after
administration, and optionally lasting from 2 to 72 hours.

9. The use according to any preceding claim, wherein the human patient is a patient
receiving an effective amount of an anti-inflammatory or an immune suppressant
medicament, wherein the anti-inflammatory or an immune suppressant medicament is
suffasalazine, mesalamine, a corticostercid, azathioptine, mercaptopurine, infliximab,

adalimumab, certolizumab pegol, methotrexate, cyclosporine or natalizumab.
10. The use according to any preceding claim, wherein the anti-inflammatory composition
consists essentially of antigenic determinants of one or maore pathogens that are each

pathogenic in the region of the GIT.

11. The use according to any preceding claim, wherein the patient is diagnosed as having
suffered from a prior pathogenic exposure to the pathogen.

12. The use according fo any preceding claim, wherein the pathogen is a bacteria, and the

anti-inflammatory composition is a whole killed bacterial cell composition.
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13. The use according to any preceding claim, wherein the 1BD is Crohn's disease, and the
pathogen is £. coli.

283



