COVPCSI TI ONS COVPRI SI NG | MMUNE MODULATORS HAVI NG MOLECULAR WEI GHT OF
LESS THAN 3000 DA PRIORITY CLAIM This application clainms the
benefit of priority to U S. Provisional Application Ser. No.

60/ 848, 348, filed Septenber 29, 2006, and U.S. Patent Application
Ser. No. 11/855,944 filed Septenber 14, 2007. 10 TECHNI CAL Fl ELD
The present invention relates to nDIecuIei t hat nodul ate (e.g.,
elicit, enhance, suppress undesirable acti*vity, etc.) cell-nedi ated
immunity in a subject, 15 including nmethods for generating and
obt ai ni ng suc

such nnleculegﬂiﬁkgﬁi v '
nmol ecul es, and net hods of use, WEIIBHTQFeICE$$G’aIIAIW3GCtOHBApresent
invention relates to snmall nolecules, which are referred to herein as
"nanofracti on” nol ecul es t hat nDduIate cell-mediated i munity. 20
BACKGROUND The ability of antighgg] geAﬂﬂOVIde and transfer
immunity is well known and wi dely researche as are the
characteristics of afibis bpdice®natudng the berefhefipristity (. Ml%iﬁﬂlhﬁﬂﬂht&ﬁl

are produced. 2 S I rch

roles transfer fac St éb/é'%}:{zigkﬂ%r’]‘%p?el b%ngw? %{Iildr[gg n%'f%gyf’éc?g g‘frnléo
nol ecul ar wei ght ¥885,94kefilet BeptSpteO04,D80%Nd 7, 500 Da, play in

nodul ati ng ﬁgllular, or T-cell-nediated, immunity, Over tine, the

under st andi that those of skill in the pertinent art have about the
characteristics of transfer factors and their roles in an organisms

i mmune system 30 has i nproved and cgn npr ove. Wi | e
further research continues to shed FﬁéﬁyﬂﬁéLFﬁ%J%haracterlstlcs and
functions of a wi de Y& prededr iBfentiFRENEesSY SHROIGIHR A0S, (egheﬁﬁt may be
a | arge nunber of poorly understood, .or even overl ooked nol ecul es

that may have afPhaDee. SUHRFSE IdsHIaPIeRCHANNEF-) pel-Tpdizter Fomu I § subject,

devel oped, AR N{RIAGH mERIRS Y A1G ahd snshek Eed, e
effects of |nnu%|%y oﬁnlon evﬁgmm %a' CSUI%Eés %ﬁ%§m%%éh$ﬁ%ﬁggyﬁm

ef fectiveness oFOWROSItSUS t%n@e@ﬁ sggh malepepumatipdrforeialuapngihe eféeptiveness

of such molecules, and methods of use. More specifically, the present invention

relates to small molecules, which are referred to herein as “nanofraction” molecules
that modulate cell-mediated immunity.
20
BACKGROUND
The ability of antibodies to provide and transfer immunity is well known and
widely researched, as are the characteristics of antibodies and the mechanisms by
which antibodies are produced.
25 Not so well known or 50 widely researched are the roles transfer factors,
which includes a family of molecules having molecular weights of between 3,500
Da and 7,500 Da, play in modulating cellular, or T-cell-mediated, immunity, Over
time, the understanding that those of skill in the pertinent art have about the
characteristics of transfer factors and their roles in an organism’s immne system
30 has tmproved and continues fo improve.
While further research continues to shed light on the characteristics and
functions of a wide variety of immune systzm components, there may be a large

number of poorly understooed, or even overlooked molecules that may have an



imunity has recently been characterized in a quantifiable manner.
Mol ecul es that may directly or indirectly nodul ate cell-nediated
inmmunity are known in the art as "immune nodul ators.” One cl ass of

i mmune nodul ators includes small, or |ow nol ecul ar weight,
nanofraction (e.g., up to 3,000 Da, up to 3,500 Da, 250 Da to 102, 000
Da, 2,000 Da to 4,000 Da) nol ecules that eticit, enhance, suppress,
or otherwi se nodul ate a cell-nedi ated i nmune response. Due to the
relatively smal | ingiaziem, thomanmet m@tﬂuﬂarmmmhgj‘li‘sﬂevetﬂpeﬁumilmt:hmail,lﬁﬁweyed and
nodul at ors, they arﬁ erred tohh%ﬁ ncas nof ract.i on" i nmune
Todul at or s’ and. auSsaGes kel A e SRE BB REEPOn | rmmune
nodul ators may be obtained froma varlety of 15different types of
source ani mal s. Exanpl es of so are not
limted to, mammuals (e.g., mi%ﬁgﬁs&ggggg 6&&éﬂgggﬂagiens) W t hout
limting the scope ofTﬂerwrearveﬁe@mwaﬁy@nﬁdmres ReRefuladigf EPmbdTRINE
nodul at ors may be obtained fromcolostrum or even mlk, produced by

a mammal . As anot#Byniybas TereRtly Perp BRATHIIE inarant ipble remnermilecules that

nodul ators nay bﬁxaﬁﬁﬂé&l?%ﬂmﬁﬁ'&ﬂy %ﬁ)@§laﬂé%gﬂ%ﬁ9{e@hﬁ@m@'aﬁﬂ§m% TRY art as

other type of aninal. Colostr um@ q , _and ot her sources of

nanof racti on ol dgvss Mefwlalert ] Bt tlowsiof inpraynsmpadylatoss iRelpdss smald, or low
“nanofracti on SoYLEeSar weight, naanrbena@{elgr ab up;r @GM& bBEb Dio0n8NkF Betd on

i mune nodul ators by a source ani nal may be ‘enhanced by exposing the

source ani nall0t 0280¢Paz:¥P Darie AP0 Dakmeletydes et elicitopnhawst:, syppressy omor e
antigens than thg g-r@e%m?ateq{)ceﬁmra@eagﬁm@ﬁ&(@on&o 2R 4B FHathaf sovar
source ani mal woul'd nor nal e exposed. For exanple, if a ar

type of source aiessadr, mfd?cuéwelnlghtSsqfé@thiinmuge)nﬂp@léataﬂmtim‘){dre vm‘red to hemem
Its typical envi EsQQHFc!Haqu?P %hﬁé’mpﬁﬂzﬁ&%@%ﬁ?ﬂ “Ezﬁmﬁacﬁ%ﬁ’t f%f% gppunt or
concentration of “a given ant source ani ma duction of

i mune nodul ators, i n@#m&nﬁ@nmamowracddlms mey beoitased ﬁmyatﬂmeemd)fanced

by exposing t? v%g n :
concentration 01’q ?tféﬁgftyg& toirfrggeurrlée%g%ke éggéfsﬁgt%{é Eﬁ?ﬁe&gg@’r%em not
ani mal , by pl aci ligitthe, senmes (ani ¢ml\|5) arrdtburda(w ge,mhlckmh*éﬁtthminﬁmeing the
greater amount or_congcentration nt| en s present . As
anot her exanpl e, SGope gf: i rtei.enl 1|n\<,n%on é-mm%fra wnr e anguiélﬂfsi%‘%y be gfaﬁ\?c&n
a specific sour c&omrmmkum Ve peentoyifh, paldhqu\b@emanﬁxiaedAmﬁotheamgr-M&mng
antigen, the sourceg I'stg,ﬁro uction o n fnanofr %jtlo

i nunune nodul at of FMPS PGS H@W@Eﬁmﬁ‘g}]’??{é@@%’?ﬁﬁu% Ty S preugd by
t he source anbmabirdsoraily arn.tritgm)f@emgr cdmysuampegsgs ngd biker saxecsr ani mal
to an increased 5 cgncentration of e a nore effective or
more virul ent foP?ﬁogPCt’toﬁénoi‘?‘ﬁH%@érﬁ co ‘3){?3”re qgﬁeﬂ&}bqﬁe'?ﬁ%“ﬁ%fwr%wﬁ?ﬁ
nmol ecul es are not them&ﬂiaue:s phﬂhétﬁmeﬁnirﬁfrbrﬁxoﬁﬁlhin@ﬁd”tn&dlﬂ&abr% b¢ a source
Known processes nay sed to partial.l substantially, or

compl et el y pur i f ARG Hcanencd B eNResiRbE PR B BEHEIREM eI es

present in the 1QaRBRAFES F Ot & ORHE htigBisTRn the MBUMIE)GT sUdRQML RNnE) to
obt ai ned and,_.optio aII g@to concen rate the nangfraction inmmune

modul at ors. Stch“Hie8e c WE‘F‘UH%“ DAL be PPRtet at PaTiempledhaRitieplar

separation, phaseypsepsuakiafihaf,@r Bven aSpRMALIHRH iR HUSQAUS i@ DEhical
non- aqueous conponents from one anot her) preci pitation,

centrifugation, EPRPEFTORTEARCIUEPPRGT M LIoHRINRMORRL S RONCHLEaorof a given
mol ecul e wei ght Gﬂlg@ﬁ fihd sbQrc¥ekdnal’ @Flbbenb@egemafne HRabeidts, henBRQ Da

down to about 4,000 Da, and nanofiltration, with, an MACO of | éss than
about 4,000 Da) . "#IeARSHopanoleckles, maydrenbanred by siaosinedhe Jo8pR arigt 1o an even

purificationgpr ogeaeeasmu%ure REQAGREARS) SraNat B&tigRh t@gtmaw%\f@@r&%&r&
or in any conmbination to duce a prepar ation in one Oor nore

types of imune AB@al &Y Blragln&rhé Spires Al lrrterlrhewema%ewre & giealqs pEe W or
i nvention includes,BLRREE 8 th@RuLhH i@fredeRRSE.) PAE bioB ek ¥xapid, if Sfrticular



15useful in supporting or nodul ating the i mune system of a subject
(e.g., transfer factor, antibodies, etc.), as well as conponents that
may benefit the subject in other ways. Met hods that include use
or adm ni stration of nanofraction nol ecul es or conpositions including
the sanme, alone or with other immne nodul ators, are also 30within
the scope of the present invention. Methods- of use include the

adm ni stration of one or nore types of imune nodul ators (e.g., in
raw, partially putydefol shrcesningt,antienlalsyeciiitrsofiiceshimal; weenjgliedle vyceinated
purified fonn, in.,a preparatio ina.-4- c osifion, etc. 0.a
BUb] ect (e 0 aiBAEE DRy B soutts e R ORAR o} WegE Pt oGt
benefit from the jhAkRodRAsts 3O @hotkdBdinbiasianid £6iurO6Y the source

nol ecul es). The i mune nodul ators are adm nistered to a subject in an

amount that incr SBEESIAASMIEY&F8-( B GPOSIREINTERIT AL TSh)° WBncgeased
particul ar, adm RbsdeRfRdn by Re aftigeh, MHGE HREW e Lifulert fmde Rfigdnhe
subj ect to an above-normal amount for the subject. Wthout limting
the scope of thi $AsPlerstghe pamafipstian tectlipnBnbetdipmsglvessfiewd igkgantizen
receive an amuntpQfgone or nore inmmune nodul ators that is clinically
effective for causing the imune systemof the subject to elicit a
cel | -medi ated i mune Kagybpoessess may banisdne partally, sibstamtally.ar gorapipaiyces
a cell-mediated i EeRASEmRY BlaS O EE binerFOI18: bk d ests
and testing nethégsgt éé evgfuate ?ﬁ@ ng@éﬁ?&eﬁess g?gﬂéﬁﬁﬁgymé

nmodul at ors arld winemfrictidnesosice primef franhwhish gheg ate abipined eid aptighglln e
exanple, a T-cell_j f i u - :

abi 11ty of a pot SALEMAE AR Rse FEkG SRR e RApHERE i
(e.g., producti oringfation errobanivel sepiratfpnosisbrasepar{liiRy.g bsepatotien wrrqumneand
types of cells that partigci i | - J . 15i i . @i

al one or in conj unﬁ%:lta?%ﬁhém&ﬁ%%%ﬁgeigoﬁl#‘eeaggﬁg‘é’%%ge‘c.ﬁjpé%@ én% |ljé%%%l,°g’ ﬁiﬂﬁ{on
m t ogens (whi ch i(mdsdmgmitroBitstionpwits enolacelp wietght cuteff AEWEQ).in the range of
O her features an s. W | apparend,. to those i 4l
T the art thPougheRanaPbEr Sl e AR R T H s Br P RE R e igess
appended cl ai ns. (ROBRLER,DESERIARTsENHDbm#EbiragBRAWM MNGS rophoreticlparifidugion

drawings, FIGs. 1 through 4 are graphic.illustrations.of the results
of “var Yous t eat s TERSPIRGR s Be sty g rued R BaiB0R sbw b RERA hos
of the present i mpredict 9prepSMoRIcGHich bEFRrGARERN M fObihuddinod W ERTieON
It has recently been discovered that snmall nolecules in a variety of

nmol ecul ar wei ght H’%?ﬁ’btes are useful in nodulating the activity of

i mmune cel | s.2dThe f ol Inpwiengpdedtdedsentsientiadlihdluded Preparhisonk ALt 10 I RMially
performed to reach these conc| usi known

) ) gnqs; 30EXANVPLE | Usj ng C
processes, incl udiWgehrasEnialyAUEArGIG:S- 5 RETERTeRSTPIA bY thost indhg Rerinent
mcrofiltration oft)nanebipibleRtpuaied dithnd ndkiyisiots. ARIIMRRAIRL e Plesent
nol ecul ar wei ght fractions . , ) .

inveation includes compositions that include nanofraction molecules. In addition to

nanofraction molecules, such compositions may include other components that are
25 useful in supporting or modulating the immune system of a subject (e.g., transfer

factor, antibodies, etc.), as well as components that may benefit the subject in other

ways.

Methods that include use or adrmnistration of nanofraction molecules or

compositions including the same, alone or with other immune modulators, are aiso
30  within the scope of the present invention. Methods of use inciude the administration

of one or more types of immune modulators (e.g., in raw, partially purificd,

substantially purified, or completely purified form, in a preparation, in a



-5- were prepared from both bovine col ostrum and chi cken eggs. The
nmol ecul ar wei ght fractions that were obtained from bovine col ostrum
were: 250 Da to 2,000 Da, 2,000 Da to 4,000 Da, 4,000 Da to 8,000 Da
(which includes transfer factor, and was included for the sake of
conparison), and 8,000 Da to 12,000 Da. Simlarly, 2,000 5 Da to
4,000 Da, 4,000 Da to 8,000 Da (which inctides transfer factor, and
was included for the sake of conparison), and 8,000 Da to 12,000 Da
nol ecul ar wei ghtcdﬁ;msittibmrts: )vteaemaﬂnce(ta@r,edtumamm ah ik ehanigg tyao isdelicvEie
nol ecul ar wei ght ons. wer.e ied t. 0

apr oy dryi ng. o1 BB Y Bt PRl e R Bt T
conduct ed usi ng mmermdapafraﬁre ahsinisered @i sidfeet lhfaﬁaﬂ&eﬁﬂﬁtih&eﬂsfas the
nol ecul es in each fraction to ate he act.i vi of ..cel

Convey col | ul ar Fihin « Srpagiohobysioles qoRbymered e o6 B modSiayo
of the type dfscihesedl éMhdsuGectRatiestiose-borfidBanzsdnt BNnthe GuthHRt), Withod Nichitiiy
U.S. Patent Application_Publi cattj on 2005/ 0260563, .were nodi fied and
used to eval uat e!FRePPEEF M FRELOLST ep&?*‘ﬁé?‘@h‘t'o%ls‘g’&ﬁ t BRY REF Yhan amount of
fractions from an\d?hﬁrellnlmnmmewhms SaRdily ¢feosve 3bcabdlBy the immune
af orenenti oned assays are used to.eval uate the production o

adenosi ne tri - phy&isharidhg eyt oGt argiancgiatef dnpungyespopgspr anrament gyt

cells, CD3+ cell eff&mlfaﬂiaﬂ&lsudeﬁmadlﬁteJmﬁeldesaspore& By the sij&tamount  of
ATP produced by the ce be measured in_a manner. known in the

art (e.g., byOuse of Itlﬁédlgﬁilvéfalsla@‘?jlemmé?@ﬂ@ﬂ?Wa‘rf'é’a'@t“?'éiﬁ’@fﬂﬁﬁttvﬁm‘és of

| umenonet er) . 2054k rhc!%ul?ators arc thﬁmfﬂ'xd' &Eapc%? 'iﬂe%ﬁesgr(t iRRRES AR example, a
conduct ed usi ng the white blood cells of healthy individuals that

i ncl ude, or expr €§§“ ingrgureflupgsign a@mmasglpwécbﬁo@b'epﬁéﬂeﬁbrﬂlrmfﬁ peigptidces

usi ng the | muKngwl Yo
Col unbi a, 25 I\/ar&l %’%ﬁéﬁt\/\ﬂ?‘fﬁgﬁ%@ggﬁtg%f%%C%e&ggt?g%?egnﬁ“gd to

as "CD4+" cells uuehqsﬁwcq{éﬂ’) X pre s Hers efveliCha p@ﬁy@e@ﬁm@rmwated
Expr essi on Of th (%tvgé%%ﬁﬁ&%to?g coq alﬁ&tioﬁgmh%ﬁ?e? 0&1@4 i)?ﬁ tT*H? ! per”

cells fromot er types o |nc cel | s.
The conponents ofnnpgmls[\Mhﬁimdwelnmoalssayeltleshcakm, e\A‘,ére a standard

96-well 30 "Assay Pl %ﬁe:l fﬁ!gpk%k B a'agm\%ﬁigpx\éﬁig%@o&é %gﬁre}{ﬁ!) ho§é£i‘s?ﬁ in ﬁ;e

"Sanple Diluent,” whicC des reserva
"Stinmulant," whi et thiroughgdmsdeptipn gﬁbﬂaggmeﬂcsnnmdg a(iPHAappenétai fémmst ance
frombeans (e.g., red kidney beans) -6- that is known to
nonspecifically stimulate mtosis (a process in which a cell grows
and splits inbo two new cel | BRIGFIRESQRIBEION € THEDPBAMIDIGE producti on

of adenosine tri-phos h A n bl ood ,ce d e..a
"nitogen")), diluted Elﬁ ‘&F )r%déf bm]%%ﬁ“m‘p%%hé? \/Iﬁéstfa\()gt?s of BRF el s+
CD4," which are rpagnetdss pr@cﬂ‘ﬁk&on compositions that incorporate teachings of the present

invention.

25 ' MODE(S) FOR CARRYING OUT THE INVENTION
It has recently been discovered that small molecules in a variety of molecular
weight ranges are useful in modulating the activity of immune cells. The following

EXAMPLES set forth the acts that were performed to reach these conclusions.

30 EXAMPLE |
Using known processes, including phase separation, precipitation, filtration,

microfiltration or nanofiltration, and dialysis, a variety of molecular weight fractions



5 purification beads coated wi th nouse nonocl onal anti-human CD4

anti bodies and are carried by a buffered saline solution with bovine
serum al bum n (BSA) and preservative; a "Wash Buffer,"” which includes
a buffered saline solution with BSA;, a "Lysis Reagent," which

i ncl udes a hypotonic basic solution with detergent, a "Calibrator
Panel " wi th ATP concentrations of 0, 1, 10, 100, and 1,000 ng/m; a
10 "Lum nescence Reagent” including luciferin and Inciferase in a
buffered solution, which reacts with ATP to create |ight in an anount

i ndi cative of thﬁer@ﬁi‘ék/ﬁ&d REmATR %ﬁll&wl@huﬁamﬁdbmeueﬂ@ngemﬁeananﬁmgﬁs
been exposed; and a asurenent Plate" with 96 wells that

hav
opague boundar i eectipnsghat wggg qbisingl dropehouipy colostrum were:gyg Lui g RO 2,000

strip of the 96-yells RoTRY4Bb@DE10 #6HoTh (%&hh@iﬂd@iﬁn&@fif&@r ad wad
"control strip," was used to provide controls, including

"nonst i mul at ed" lpNEieddenthe sike a&qﬂn@arawa) pasl .000574 ‘ﬁdfzé’p‘é@a EJ@H{&F%I 000
vells. Anobhgr, @!ocﬁat 3066 ba ﬁata( 0D 19 (whticB @ncmlsé trﬁﬁf%%c& %@waé’\’h' ch

may be referred to as "f est ip," was used for each sanple to be

test ed. Four of mﬁ@dt:ﬁie’hﬂ the &ﬂfeéé%qutwb aygel.e0iéxiog R d¥ie Paarpiecular weight
nonstl mul at ed’ I

were "stinmul at ed&ﬁ LIFSI W%QF—J %rwﬁ‘clng%@ T e?%%i%e TIRI% n%ﬁecﬁ%?@e;%ﬁ%%% uent

was i ntroduced iwtretheadtcdio pDWéerffmm (el Bn@msmrramnymgeﬁeezméiymg &¢.).t he

control strip, while h

of the "nonstimul at e d\za%o %:?sggys g%@ﬁ% c%%l#f%&hs%%&eﬁfk%ﬂ%ﬂ?&sqo E\rﬁthpatqug

m cr oI iters (@5 dffecls ob6moBtilnuihanth fmasgon tnnroddlatcditt achrity daelts tbstt ctnhey

four "stinmul ated" IJs of. the I Str o each e

four "stimul at ed® °H rPum%'f(e%:éﬁQ{ rég' FPETT h% 'g‘ ec'ﬂca ¥ assa%fao t| o l}

the Sanple Dl uedllt;cl(&!ed BtWRubanis 3, 3?32252@11(1 &30 16 20d ind8. Britent hgphcatlon

| | ight_f t i
T anah of ChePiiEsion R AEERE, e Tpoalieapd st q iR B PREEE,
each of the m)l ediffb@nt meib@itdr weighc fractinss fadm EXANHLLEE Hinwaariétg 0 Dexstitivey ed
S | Dl d | tt
o ovrae € hreas S e e Rentiee Sanihi tre e oA b Brodrebn 8E ep SR o

addition of a 259il fﬁ)@;ﬁﬁé{eE{AU@)aywdnc ca&qagccmenmemnt (IB-+daBs (which

addition of 10 g 100 n 00 of t e to.the
wel | . -7- mﬂui%s*“ bF%@ﬂ %’é%f‘%g‘“ﬁfl rﬁm “C&?ﬁ’ﬁ@f* B SV Ee bl 0od

sanmpl e, which hagehera ugﬁﬂltahﬁer Agivinath @@ aktQe B0bY Qe thedb-Shilel Ut &felih S
constituents, includipng white blood cells, was prepared. Seventy-five

mcroliters (75 FRRUOHT WithRBHOBEGHd was added to each wel | of each
strip. The cegptents of the wells were then m xed (e.g., by placing
the 5 plate on a shaker plate for about_ 30 seconds), then i ncubat ed
at a tenperature of 37Cin a 5% CO>2 enEAdfiEnt for about 18 hours.

Once incubation was CQRR&dRs ofﬂ?&y@%ﬁi%ﬁ&téﬁfusk?%e"*@k HeIoMRcEI A BLdthy
m xed (e.g., by placing the plate on a shaker ate for about three

m nut es) . Thereaﬁrntdéfridu"l et insludeion Axresel sagaling LR Blypemselalas o theis arrfares
purification bea ?Sﬁﬁovtf-m"al-& SRM9YSAY I ek $fte1
q"i%e pur |cat| on beggﬁg :éflyllth uigdd by %’%m’

Dynabeads(r) sa
Chey wor o CaRh oMIeging. Thageothia blaor eelipre s BTEtoAB VR LafES due f thi

Dynabeads(r) Sawmpeesguﬁ bfﬂﬁ%&i@@c@&@ﬁﬁm Efhrtddiof o%@@heg &gﬁo&ﬂ?
magnetic beads coate nous€e nonocl onal anti -

anti bodi es. Fi ft yistigvishes seeqaled Hheiper\cels frm ethwmﬁ@éd@! e lagy eells,
purification beagmﬁlg{nc%mgg §gllsut| on was added to each well of each
strip. 15The contents of t?;e wel | s of each 1§}r|p were again m xed
(e.g., on a shaker plHiceofipeneisodthe IpmuKoow dsyssan e hit sleiconetdndanl evell
or incubate, gt & f »

The. process of m oy Bng asHhEreBlarft b Whpl o R phRcl MRS
anti - human CH4 antciuldw:gre\sthomdnmaﬂﬂm@ead@‘(q)“&tsmmre, pndhfinahates on

phytohemagglutinin-L (PHA-L) (a substance from beans (e.g., red kidney beans)



Fol | ow ng i ncubation, the contents of each well were m xed again
(e.g., for about 15 seconds to about 30 seconds on a shaker plate) to
resuspend the 25 Dynabeads(r) sanple purification beads. The contents
of each well were then introduced into a magnetic field (e.g., by

pl aci ng each eight-well strip in a magnet tray avail able from Cyl ex),
in accordance with the protocol set forth6in the instructions that
acconpany the | nunuKnow I N assay. Wen subjected to the nmagnetic
field, the Dynabmdﬂ(m)m&mk@:cpmmiyfaiuﬁﬁta’teomtdaaaalproadseupulhl:}e:dcducgrme

si de of 30 each in which t resent. The renmin

content s of -t ho Haemi e v A afh ful 1R e o Fohiah o fiEhosize
pipette, etc.) anghbsBatbear mwﬂuérblh@icreas(zeehi‘@umﬁr)gdﬂutesm gmethor
nore tines (e.qg., three tines, ( Wl B@go V‘%i?h Buf fer) é
substantially pd??dflﬁf“f‘?ijea@%sr‘?ﬁ’af“’e Dyna Lﬁ%ﬁ’e\ﬁ Erre(’ﬂaﬁ?eé’tcém? B0 ul)
of Lysis Rea@nentpuwa&um%éhd@@@he@ With BAGHmRIlonal@ti hawhf GDLeRR6]es Bfd
the contents of each well fromthe nmagnetic field, the 5contents of

each wel | (i.e. s Heiq\hyadubiaed P§1'“§é?ﬂb‘F°é’ vitbrhoring s¢rpm ATbyEEHESAd and

attached ther et %ros@ﬂgn\;chQ“M% BuffRa9aRh incWRES: WreRd sﬁl%e&oluu&@hﬂ@@@ﬂt
five minutes on'a plate shaker). The Lysis Reagent disru

menbranes of t he ‘GpEis Rergents” viigh inglsdes ainpprieniy W@dowmawgs%g%ﬁ t he

Dynabeads(r) sarvl,ehaif padeﬁ%ﬁpmﬂvaﬁ@émﬁsm g0 At he"iob k8 9De0 ﬁg& yas
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15before the initial incubation. In the T-Cell MenoryTM assay,
antigen is used in place of a mtogen (e.g., PHA) so that the ability
of the T nenory cells to recognize a particular antigen may be
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stimulationl ---
5 contents of cach well (i.e., the Dynabeads® sample purification beads, cells attached

thereto, and the Lysis Reagent) were mixed (e.g., for about five minutes on a plate
shaker). The Lysis Reagent disrupied the membranes of the CD4+ cells that were
immobilized by antibody on the Dynabeads® sample purification beads. Among
other things, ATP was released {rom the lysed cells.

10 Once cell lysis was complete, the contents of each well were again subjected
to a magnetic field, pulling the Dynabeads® sample purification beads within each
well to one side of the well. A 50 ul sample was then transferred from each well to
a corresponding well of the Measurement Plate. [n addition to transferring samples,
several wells of the 96-well Measurement Plate were reserved for 50 ul samples of

15  the various ATP concentrations of the Calibrator Panel solutions.

One hundred fifty microliters (150 pi) of the Luminescence Reagent was
then added to each well of the Measurement Plate that included either a test sample
or a sample of Calibrator Panel solution. The luminescence from each well was then
measured. The measured luminescence from each well provides an indication of the

20 amount of ATP present in that well. The amount of ATP present in each well is, in
turn, indicative of an amount of metabolic activity within the cells (i.e., CD4-+ cells)
from which the contents of each well of the Measurement Plate. in the samples that
were derived from cells that were nonspecifically stimulated with PHA, a relatively
high level of ATP is expected to be present. The addition of an immune modulator

25  {eg., from one of the fractions identified in EXAMPLE 1) would increasc or
decrease, or modulate, the metabolic activity in CD4+ cells that was nonspecifically
stimulated by PHA.

The results of such testing are set forth in the following table, with the
iilustrated numbers, representing the mean {average) amount of ATP produced by

30  the white blood cells of each subset:
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These data show that in the non-stimulated tests, where cells were not
exposed to PHA, sach of the 4,000 Da to 8,000 Da molecular weight fractions (from
colostrum and egg), both of which are known to contain transfer factor, stimulated
additional metabolic activity in the CD4+ white blood cells. These data confirm the

5  ability of transfer factor to up-regunlate cell-mcediated immunity.

Conversely, the 4,000 Da to 8,000 Da colostrum and egg f{ractions
down-regulated the nonspecific ability of PHA to stimulate metabolic activity in
CD4+ cells. Since PHA is an artificial, nonspecific stimulant, the down-regulation
of its activity by transfer factor, which participales in cell-mediated immunity, is not

10 surprismg. It is believed, and previous research has shown, that transfer factor helps
balance, and even focus, immune activity by T-cells {e.g., by helping the cells
“remember” their primary purpose, by reducing autoimmunity and associated
disorders, while improving activity against undesirable entities, such as infection of
a subject’s body by microorganisms (bacteria, viruses, etc.}, etc.). The

15  down-regulation of PHA-stimulated activity by T-cells appears to confirm this role
of transfer factor in cell-mediated immunity.

Similar results were seen in 4 number of other molecular weight fractions
that do not include transfer factor, including the 250 Da to 2,000 Da colostrum
fraction (both up-regulation and down-regulation ), the 2,000 Da to 4,000 Da

20 colostrum fraction {up-regulation), and the 2,000 Da to 4,000 Da egg fraction
(up-regulation and down-regulation). The 8,000 Da to 10,000 Da colostrum fraction
also caused up-regulation of activity in CD4+ while blood cells that were not
stimulated with PHA and down-reguiation of PHA stimulation of metabolic activity
in CD4+ white blood cells.

25 These data establish that immune modulators other than transfer factor are
present in at least the 250 Da to 2,000 Da colostrum fraction, the 2,000 Da
to 4,000 Da colostrum fraciion, and the 2,000 Da to 4,000 Da egg fraction. The
immune modulation capabilities of the “nanofraction molecules™ present in each of
these fractions has been at least partially confirmed by the experiment that is set

30 forth in EXAMPLE 3.
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EXAMPLE 3

A second series of assays of activity induced in a healthy individual’s white
blood cells exhibiting the CD3 glycoprotein {i.e., CD3+ celis), which are known to
include all T-cells, including so-called “T memory” cells. Specifically, Cylex’s
T-Cell Memory™™ assay was used. The protocol of Cylex’s T-Cell Memory™ assay
is very similar to that set forth in EXAMPLE 2, with the following exceptions: 25 pul
of the Stimulant, which included Concanavalin A (ConA) instead of PHA, was only
introduced into the “stimulated” wells of the control strip, while 25 pl of a 1:10
dilution of cytomegalovirus (CMV) vaccine was added to the “stimulated” wells of
each test strip (for a final, per well dilution of 1:50); mouse anti-human CD3
antibodies were immobilized to the surfaces of magnetic beads (per instructions
accompanying the T-Cell Memory™ test kit) to prepare the Dynabeads® sample
purification beads; and the Dynabeads® sample purification beads were added to the
blood samples, Sample Diluent, Stinulant (if any), and sample fraction (if any)
before the wnitial incubation.

In the T-Cell Memory™ assay, antigen is used in place of a mitogen
{e.g., PHA) so that the ability of the T memory cells to recognize a particular antigen
may be evaluated. Notably, the intensity of the light emitied from each well of the
Measuremment Plate is less, as T memory cells make up only a portion of the celis
that have been bound to antibody molecules of the Dynabeads®.

The results of these assays are set forth in the following table, with the
illustrated numbers representing the mean (average) amount of ATP produced by the

white blood cells for each sample (and amount) tested:



i %increase in 1 CW stinulation
. 26 37011 17. 1l
Stinmulated with .

: 305

12 316 14; 18 453 1404 .
2,000 Da to 4,000 Da , _Egg fraction |-

43. 4j 27.8

NS !

CW ; %increase in 1 CW stimulation 1 1226 316
-12-
TABLE 2
i Sample - . Contrel | 10pg ! 100 ug i 1000 ug
| 250Dat02,000Da | Non-Stimulated 12 147 12 17
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4000 Dato8,000Da | NS 127 22 16 : 19
(includes TF) i ' ' :
Colostrum fraction | ; ; Z i
|'Stimulated with | 3161 473 476 475 |
CMV e i I
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' 2,000Dato 4,000Da | NS 12 26 61 108
| _Egg fraction
Stimulated with 3161 305 349 350
e e CMV LI N SR
i % increase in : 3510 1047 108
CMV stimulation | ; ; ;
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The data obtained from the testing conducied in this EXAMPLE 3
demonstrate that, in the presence of an antigen (i.e., a specific stimulant, as opposed
to the nonspecificity of a mitogen, such as ConA or PHA), the three non-transfer
factor-contatning colostral fractions enhance the activity of the tested T memory
cells to CMV to a degree that is comparable to (the 10 pg samples of the 250 Da
to 2,000 Da and 8,000 Da to 12,000 Da colostrum fractions) or exceeds (the 10 ug
and 100 pg samples of the 2,000 Da to 4,000 Da colostrum fraction) the ability of
the comparably sized samples of the 4,000 Da to 8,000 Da, transfer
factor-containing colostrum fraction to enhance the activity of the tested cells when
exposed to CMV,

EXAMPLE 4

Another set of assays was conducted to determine whether or not either the
nanofraction immune modulator molecules (i.e., the immune modulators of
the 2,000 Da to 4,000 Da colostrom fraction) or the transfer-factor containing
fraction (i.e., the 4,000 Da to 8,000 Da colostrum fraction) could modulate
(e.g., enhance) the immune memory of a subject who had recently been exposed to a
high dose of a particular antigen. Specifically, a blood sample was obtained from an
individual who had been exposed to an influenza virus, which causes a systemic
infection, and suffered from mfluenza symptoms for four weeks.

The assay was conducted in the manner described in EXAMPLE 3, using the
Cylex T-Cell Memory™ assay in accordance with the instructions provided with
that assay and set forth in EXAMPLE 3, except a influenza antigen, in the form of
1:25 dilution of a the influenza vaccine manufactured by Aventis Pasteur of Paris,
France, for the 2006-2007 flu season (for a final, per well dilution of 1:125), was
used in place of the CMV vaccine of EXAMPLE 3.

The results from that assay are set forth in the following table:
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The results shown in TABLE 3 (which are also shown graphically in FIG. 1)

indicate that, when T memory cells of a subject who has recently been exposed to a

5  particular antigen are exposed to that antigen, particularly in the presence of
nanofraction molecules or transfer factor, activity of the CD3+ memeory T-cells
increases significantly. In fact, relatively small amounts of nanofraction molecules
and of transfer factor caused an increase of about 20% in T memory cell activity. In
fact, it appears that the immune modulators of the 2,000 Da to 4,000 Da fraction are
10 about as effective as the transfer factor and any other molecules present in

the 4,000 Da te 8,000 Da fraciion in modulating the activity of the tested cells.

The results from EXAMPLES 1-4 indicate that immune modulators having
molecular weights in the 250 Da to 2,000 Da, 2,000 Da to 4,000 Dy, and 8,000 Da
to 12,000 Da ranges are effective in modulaling immune activity of various types of

15 T-cells. Thus, by administering such immune modulators or preparations or
compositions including the immune modulators to a subject, the subject’s
cell-mediated immunity may be modulated.

Based on thesc results, a process was developed for producing various
dietary supplements (e.g., from (bovine) colostrum, (chicken) egg, etc.) that include

20 molecules of a predetermined MWCO. For example, and not by way of limitation, a



The results fromthat assay are set forth in the follow ng table:
-14- TABLE 3 Sanple 2,000 Da to 4,000 Da ; NS Col ostrum fraction
Stimulated with influenza antigen i ConA % increase in ; influenza
antigen stimulation 1014 1100 ug 1000 p. 10 906 1936 9.6 r13.21
4,000 Da to 8,000 Da (includes TF) Colostrum fraction -4 ConA694 %
increase inl 19.6 influenza antigen _15-

liguid preparation of a source of nanofraction immune modulators, from which at
least macroscopic particles (e.g., colostrum/milk sclids, egg shells and membranes,
etc.) (e.g., by phase separation, filtration processes, etc.) have been removed may be
forced through a filter with pores that are sized to provide the predetermined upper
5  MWCO. As anonlimiting example, a filter that provides a molecular weight cutoff

of about 3,000 Da may be used. Alternatively, dialysis processes, which include use
of dialysis membrancs having pores that provide the desired MWCO, may be used.
The use of such processes provides a “nanofraction” from which larger molecules,
including transfer factor, antibodies, and a variety of other molecules having

10 molecular weights of greater than about 3,000 Dz, are excluded. (e.g., colostrum,
chicken and various powdered compositions were produced. The filtrate (f.e., the
portion of the liquid that has passed through the filter) may then be further processed
by known techniques (e.g., freeze drying, spray drying, evaporation to form a more
concentrated liguid, incorporation into a gel, etc.). The resulting “nanofraction

15 product” may then be used alone or incorporated into other compositions.

It is believed that by including nanofraction molecules, even in very small
amounts, in preparations that aiso include transfer factor (and which may also
include baseline levels (i.¢., those levels already present in the source (e.g.,
colostrum, egg, etc.) from which transfer factor is obtained), the resulting

20 compositions will down-regufate undesired activity by T-cells (e.g., autoimmunity
and associated disorders, etc.), while improving, or up-regulating, desired T-cell
activity. The nanofraction-and-transfer factor compositions that are set forth in
TABLES 4 and 5 were developed.

25 TABLE 4
COMPOSITION A
Ingredient Relative Amount (by
weight)

Bovine Colostrum fraction, upper MWCO 10,000 Da : 68%
(spray dried) : e
Bovine Colostrum fraction, upper MWCO 3,000 Da ! 29, |

(nanofraction) (spray dried) i e
Chicken Egg Yolk {spray dried) i 30%




stinmul ation The results shown in TABLE 3 (which are al so shown
graphically in FIG 1) indicate that, when T nenory cells of a

subj ect who has recently been exposed to a 5particular antigen are
exposed to that antigen, particularly in the presence of nanofraction
nol ecul es or transfer factor, activity of the CD3+ nenory T-cells
increases significantly. In fact, relatiMely small anmounts of
nanofi-action nol ecul es and of transfer factor caused an increase of
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effective as t AEY %\‘i‘vs?"&}?"?"é‘&t iy TR RGIAURE FUPRANST FRESERE | n
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i ncluding the Inmwe@slmém@tzp&ﬁant‘@naumo%tmg Ecl?x%o%btﬁj’ 86dh a2 that

cell-nediated i munity nmodul at e Based on_ these
results, a pro@é§‘§s’3\ﬁla%T@@I%%ﬂmﬁbmcwwhwwe%ﬁ oUEst @rtbiF4BLE 5.
suppl ements (e.g., from (bovine) colostrum (chicken) egg, etc.) that
i ncl ude 20 nol ecul es of a predeterm ned MACO. For exanple, and not by
way of limiation, a -15- |IC]UId pr epa i dn of a source of

nanof racti on i nmune nodul at ors, dm? b&fridl g east nmcroscopic
particles (e.g.., _colostrum m/| k soI I egqg shells and nmenbranes,
etc.) (e.g., hyngeBse separation, filtration proce s\s@sm(mr@cxymg,ave
been renoved ray be forced through a filter with pewresg sibat omrepsics
to provide the (hnpdaterfi ned upper 5 MACO. As a néonlirniting exshpmgeé
a filter that |pievMadesnomeatibeeyl ar wei ght cutof f of about 3,000 Dag

may be used. AlGoedyRait™VBloynctdly bysichaiioCenges, Whi ch include usemg

di al ysi s menbrianegp-d\@wshisl RehpBssphiidl  pr ovi de the desired WKRCO nay be
used. The use |0 %Bedﬂrﬁi&ﬁaiﬁﬁtﬁfeﬁé désa "nanofi -action” from \/\7m th
l'arger nol ecul|eSTEEAfdeH 1%,&(%5&@‘ fRGEREY ant i hodies; anda

variety of other ggé_@ﬁ NGBS ? ‘g&y;ﬁ]’ cETTghts of “greater
than about 3, 000 ‘Qgemgaare)a ex uded. g., col dstrum chicken and

vari ous powder eu kéw?fl)@bﬁ ﬁ?ogﬁiﬁem ed: Thefittrate-(ie~—the
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portion of th s d Liel g assedth ough-tthefitter)-may- ‘t‘hef*r-be
further pr ocesse Vi &p ro‘ﬂ;&geﬁg %tgg;(e g——freeze- drytng;--spray -
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into a gel, etle HE ?:\%‘( >H-on--15preduet-- - ray--t-hen-he
used al one or ii ncyawg’!'ﬁémf’ﬂt@?ﬂ ggé’ ‘b}é‘i{??i ons.
Shiitake Mushroom (Lenrmus edodes) (whole o T

plant) (5:1 extract)

A composition according to the present invention may be cmbodied as a
liquid (e.g., into the RioVida® drink available from 4Life Research, LC, of Sandy,
15 Utah), a powder (which may include additional ingredients to provide a desirable
flavor, dissolution properties, and the like), a tablet {which additionally inciudes
other ingredients, such as binders (e.g., starch) and the like, a gel (in which gelatin
or other ingredients may be added), or in any other suitable form. It should be
understood that, for purposes of this disclosure, the additional ingredients that are

20 used to manufacture a such embodiments of a composition of the present invention



It is believed that by including nanofraction nolecules, even in very
smal | amounts, in preparations that also include transfer factor (and
whi ch may al so include baseline levels (i.e., those |evels already
present in the source (e.g., colostrum egg, etc.) fromwhich
transfer factor is obtained), the resulting 20conpositions wl|
down-regul ate undesired activity by T-celd*s (e.g., autoimmunity and
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fraction, upper MACO 3,000 Da (nanofr gg% (spray dried) Chicken
Egg Yol k (spray dried) 30% -16- Thelﬁgﬁ% fion of TABLE 4 may al so
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Transfer Factor XF®, which is currently available from 4Life Research and includes
a bovine colostrum extract with an upper MWCO of about 10,000 Da, was added;
(d) the composition in TABLE 4, which is [abeled as “Composition A”; and () the
composition of TABLE 35, which 1s labeled as “Composition B.” Each of (b}

15 through (e) was reconstituted in the Sample Diluent that accompanicd the
bnmuKnow ™ assay, and diluted to a concentration that resulted in a final, per-well
concentration of | mg/ml once blood samples and all other liquids had been added to
each well.

The results from those assays are set forth in the following table:

20
TABLE 6
u Contml Nanofraction ITF XF ! Composition : Composition
| . ! A :
| Non-Stimulated (NS) 260 351 77 47 19
!L Stimulated with PHA 220 234 150 140 27 |

These results also appear in the graph of FIG. 2.
1t is reiterated that these results were abtained at a point in time (about four
25 wecks following initial infection; i.e., during convalescence) where, in the absence
of stimulation, T helper (CD4+) cell activity is expected 1o decrease, although a
large number of T helper cells remain in the subject’s blood. T helper cell activity
was stimulated only slightly, in the absence of the nonspecific stimulant PHA, by

the nanofraction, TF XF, and Composition A, and does not appear to have been



A conposition according to the present invention nmay be enbodi ed as a
liquid (e.g., into the RioVide drink available from 4Life Research
LC, of Sandy, 3 5Utah), a powder (which may include additional
ingredients to provide a desirable flavor, dissolution properties,
and the like), a tablet (which additionally includes other

i ngredients, such as binders (e.g., starl@h) and the like, a gel (in
whi ch gelatin or other ingredients may be added), or in any other
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(varicella zoster virus (VZV) infecti&g}h{% tons for about four
weeks. The bl ood was then assayed us nmuKnowTM assay in the

manner described i naEXAMRFpaat iNitb (B8 ofeWBdkEL fidvAGE iR RSsePbr BIFAIMPLE 2
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diluted to a concentration t result’'ed 'n a
concentrati on ofembryngllsfionhbed hlooghe sawpkest artatadstedon REAMALEA. @ehad

been added ,to e t r t 0 -are set forth
o the fol 115ai H@"@%ﬁ%@ﬁﬁ?‘?’&%ﬁ@% S8 B8 Pl eccdibns!

Non- St i mul at ediViZM vaccine, whEhlb3d béetdiltad 1 a0.e¢ths whddhn PACATMY vidike (fof F
XF 1 Conpositi g?’mzl:ll, &?%ﬂ%hatﬁo%nof I1 AS%E aZc? ilhg'Za]f'I?ple fraclions of EXAMPLE 3 were

replaced with the control and immune modulators used in EXAMPLE 5, with each

immune modulator having been diluted to a final, per-well concentration of 100
20 pg/ml
The following table sets forth the results of the assay:

TABLE 7
i Contral | Nanofraction | TF XF | Composition { Composition
) o L A B
) Non-Stimulated NS) | 1 2130 27 51
{ Stimplated with VZV ;1 5 30 32 69
Stimulated with [ 288!
pConA L '= S S
25 This data is also depicted graphically in FIG. 3.

As expected, transfer factor, which is present in TF XF, stimulated activity
by the T memory celis. The addition of 4 small anount of extra nanofraction

molecules to the transfer factor significantly increased the activity of T memory



150 114027 These results also appear in the graph of FIG 2. It is
reiterated that these results were obtained at a point in tine (about
four 25weeks following initial infection; i.e., during conval escence)
where, in the absence of stinulation, T helper (CD4+) cell activity
is expected to decrease, although a |arge nunber of T hel per cells
remain in the subject's blood. T helper . gell activity was stimul ated
only slightly, in the absence of the nonspecific stimulant PHA by
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| ocal i zed nature of the VZV 10i nf ect imgﬁﬁg cause shingles (i.e.,
relatively I ow blood titers of VZV), would have al ready recogni ze the
VZV infection and bé& setdt $tydys vhish hvat eshdiojed: th éetpmeasethe ebibties\¥Z Various
antigen. Accordin
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ilution of 1:50);, and_the s e tions. o IVPL Wer e,

repl aced with tiE&REFneHeRorS ?Wé%&gF%}tsécha%an?Cﬁo%ﬂWEEm&m
wi th each i mmungnangybatiggettand NgphamallgdM T Bekay Rcholdghatas ugginwel |
concentrati on of 100 i

results of the ‘ﬁ@@h@f(‘%ﬁg@%wg’%gﬂlt??{bllp'ﬁgﬁgﬂq’t"é@%r%ﬁ%% f"%réé pMH:B?“’hiCh
is yellow, is reduced to formazan, which is purple, by reductase enzymes in the
active mitochondria of living cells. Just prior to analysis of cytotoxicity, a solution
(e.g., dimethyl sulfoxide, sodium dodecy] sulfate (SDS) in dilute hydrochioric acid
(HCY), etc.) that will dissolve formazan is added to each well. Spectrophotometry, in

20  which the amount of light of a certain wavelength (e.g., 2 wavelength in the range of
about 500 nm to about 600 nm) absorbed by the solution in each well 1s measured, is
then used Lo determine the munbers of living cells in the assayed wells, relative to
the number of living cells in one or more control wells into which no test
compositions were added.

23 The compositions that were evalated included Transfer Factor Advanced™,
available from 4Lifc Research; Transfer Factor Plus Advanced™™ also available
from 4Life Rescarch; Composition A, which includes both transfer factor and an
elevated amount of nanofraction molecules; Composition B, which includes transfer
factor, an elevated amount of nanofraction molecules, and other ingredients that are

30  believed to enhance immune system activity; nanofraction molecules from bovine

colostrum,; nanofraction molecules from chicken eggs; and interleukin-2 (1L-2),



| i Conposition A Conposition Non-Stinulated (NS) it_1 r2 |
Stinmulated with VZV 1111- 5 i Stinulated with' 2881 L_ConAl 13 30 ,,
27 32 51 69 25This data is also depicted graphically in FIG 3.
As expected, transfer factor, which is present in IF XF, stimulated
activity by the T menory cells. The addition of a small anount of
extra nanofraction nolecules to the trandter factor significantly

I ncreased the activity of T nenory -19- cells, both wth and w thout
addi ti onal VZV asgiahigluadérdle trafth game Privkgulia St Ghigh ocEkARMPIESHEs arfdchos
confirmthat t%o@ﬁiﬂ)i Jnﬁi&@d}?ﬁe E)é%z{h?st Qé}fc%ﬁsCt ion nolecules to
preparations that also 1nc ugie ranster factor, even in very snall
anounts, w |l down- Bégdlvas ebtainelbbom disle heatthy dangrsh Kndwo prdesssésevags ysed

355 ?iegTJlugjt ;[ %gaqg gsg}%?eﬁi%'fbgog)fil%glgséfolrngﬁ?t{-‘%’cogsﬁi&egts o}‘\@.l:. l)l%ocllrﬂc(»)\yr{ c%%sityor
5 gradient centrifugation techniques (e.é., using a Histopaque® density gradient
available from Sigma-Aldrich Corporation of 8t. Louis, Missouri} were used to
isolate mononuclear cells, including NK cells, from other types of white blood cells..
The mononuclear cells were introduced into RPMI 1640 growth medium with 10%
fetal calf serum (FCS). Equal volumes of this mixture, including a concentration of

10 about 60,000 white blood cells in 100 ul of culture medium, were introduced into
different wells of a standard 96-well plate. Reconstituted samples of the transfer
factor and/or nanofraction molecule-containing compositions identified above, each
having a concentration of 0,100 mg powder to I ml sterile, detonized water, were
each added to three different wells containing the white blood cells and growth

15 medium, for a total of eighteen wells. In addition, 1,000 1U/m! IL-2 were introduced
into three posilive control wells containing the mononuclear cell-growth medium
mixture. Three negative control wells included only the mononuclear cell-growth
medium mixture, with no immune modulators. Three effector cell-only negative
control wells also included only the mononuclear cell-growth medium mixture,

20 while three target cell-only negative control wells included only 100 pl of growth
mediurm.

The mononuclear cells were incubated with their respective iminune
modulation compositions (except for the three negative control wells) in the
presence of 5% CO; at a temperature of 37°C and 100% hunndity for 48 hours.

25 Following incubation, about 30,000 K-562 cells were introduced into each
well, except for the three effector cell-only negative control wells, that contained
mononuclear cells and growth medium. The 98-well plate and the mixtures in its
wells were again incubated in the presence of 5% CO; at a temperature of 37°C and
100% humidity for 48 hours.

30 The MTT solution, having a concentration of 5 mg MTT/mi Henk’s saline
solution, was prepared in accordance with known, standard techniques. Twenty

microliters (20 ul) of the MTT solution was introduced into each mononuclear



EXAMPLE 7 I n anot her study, which was conducted to determ ne
the abilities of various conpositions, including the conpositions
including transfer factor and extra 10 nanofraction nol ecul es set
forth in TABLES 4 and 5, to stinulate natural killer (NK) cel
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Three effector cell-qnly negative
compositions including nanofraction molecules, particularly those from bovine

25  colostrum, are about as effective as or more effective than IL-2 at eliciting NK cell
activity against K-562 tumor cells, while compositions that include transfer factor

from colostrum and eggs and nanofraction molecules from colostrum (i.e.,
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st andar d t eshnhgicedy ndvwpertifc cmntpm&nm(egs Nmusplo)" thefcell-hediMET ps@ibnibf 0N
was i ntroduced |ntq each non onu unor
cel | - cont ai ni n§ W&l F lr'b’fmlfeﬁés fim&“éﬂgéﬂ’ a?;ﬁgy Bﬂé@“@ eﬁﬁamf{?eqnﬁ’gnt ents
of its wells \A/acrtﬁutﬁg@mmgemcpdaatcedxnp:ﬁneﬁiberqhe edpmediated peorEiRhadubict’s
tenperature of ,37C and 100% hum dity, this tinme for about four hours,
Fol | owi ng t hi s P SYffBubati on, the 96-wel| plate was centrifuged at
Sabout 1,500 rpm f owhabedsisidérey Sethét e fosulEhE ERAMEIES 3 fheughiper nat ant
(1'iquid) was renoved from each _wel | nd 150 RI_ of di net %I sul foxi de

(DVSO) was Pnt AerarnsEae that wanstsr BS1oF rRmshindipaar Thaier sally, WHjrfpsnable a
cel | -contai ni ngyypebk umﬁu;%@a&rﬁmwoﬁquumg zinﬁ%f'ﬁc%'ﬁﬁ?itotﬁt}ﬁgéﬁ YA

the optical density, at a wavel ength of 540 rim of

each
cel | -cont ai ni nQﬂ\ﬁfe‘FﬁdBS“Fﬁém#@&slﬁlri@ g EACRN Plefehs thrgpeid dilysHap s sansken

determ ne the &wm&gﬁﬁcéﬁg%wﬁﬁf{ glemgr@c)ﬂ]of the NK cells, as
activated by each teSted substance, using'the follow ng forrrul a.

(B=1[1- (ODei.L -EXBMPLES Dltb@ug%elﬁ@sh@méhat theqddigen elaxtrg synofragyionf
each test val | uﬁﬁ&{:&%ﬁs’(ﬂﬂf%ﬂﬁozéc%[)eét ?r{p@gtl&gm?ﬁl'cfuhc?ﬁlansféf]%c%qhﬂg the

IL-2 of the positive contr he average optical 1bdensSity of
the three effedttfy wdlehhaoed Bye nergmeuwulabmm Ihelper eghel Tamemory selishe

average opti Calnzr%ﬁﬁél %1 o? raﬁs'ﬂﬁ md&ﬁ%ﬁ Rk 9&1 c%ﬁ'lbnl)sa%ys d?ﬁ‘kgﬁrd% t\fﬁlsfef <

control wells presen e pe age o targe
t hat have been fiidrl ed by NK cells in each well that also contained a

tested immune modul at on, COMRAMafn e celMEedift@tthrdnft) S1 PLERENH R "

the foll ow ng table:
20 administering (e.g., enterally, parenterally, etc.) a composition including

nanofraction molecules to the subject. The nanofraction molecules may be
administered alone, or as part of a composition that consists essentially of
nanofraction molecules, or they may be administered with a composition (e.g., a
composition such as that set forth in TABLE 4 or TABLE 5) that includes transfer
25 factor. Administration may occur on a regular basis in an effort to maintain an
averall balance in the subject’s cell-mediated immunity, or it may be effected in
response 10 an infection, an autoimmune disorder, tissue transplant, or another event
that affects (activates or suppresses) the cell-mediated immunity of the subject.
Administration of compositions that include nanofraction immune modulator
30 molecules in accordance with teachings of the present invention is believed to
modulate cell-mediated immune activity based on physiological need. For example,

undesired cell-mediated immune activity {e.g., autoimmunity, etc.) may be reduced.



20 TABLE 8 I mmune Mdul ation Conrsition Cl (% Relative Activity
Transfer Factor Advanced . . Transfer Factor Plus Advanced-rm
Conposition A _ .. : " Conposi tion B Nanofraction nol ecul es,
col ost rum Nanofracti on” nol ecul es egg IL-2 43.1 38.5 ,.. 60.3 57.9
77.9 68.7 77.0 55 49 _ 77 74 100 88 84
223

As another exaiple, the ability of T cells to remove undesirable pathogens, as well

as other undesirable entities, such as cancer cells and other aberrant or mutated cells,

from the body of a subject {e.g., by activating T helper (CD4+) cells, which in tum

activate natural killer (NK) cells, by increasing antigen-specific immunity by

5  enabling T memory cells, etc.) may also be focused and enhanced, particularly when
transfer factor is administered with an additional amount of nanofraction immune

modulator molecules.

Although the foregoing description contains many specifics, these should not

10 be construed as limiting the scope of the present invention, but merely as providing
illustrations of some of the presently preforred embodiments. Similarly, other
embodiments of the invention may be devised which do not depart from the spirit or
scope of the present invention. Features from different embodiments may be
employed in combination. The scope of the invention is, therefore, indicated and

15  Himited only by the appended claims and their legal equivalents, rather than by the
foregoing description. Al additions, deletions and modifications o the invention as
disclosed herein which fall within the meaning and scope of the claims are to be

embraced thereby.



These data, which are also depicted in the chart of FIG 4, show that
conpositions including nanofraction nol ecul es, particularly those
from bovine 25 col ostrum are about as effective as or nore effective
than I1L-2 at eliciting NK cell activity against K-562 tunor cells,
whi |l e conpositions that include transfer factor from col ostrum and
eggs and nanofraction nolecules fromcolXdstrum (i.e., -22-
Conposition A and Conposition B) activate MC cells nore effectively

t han conpositions that |ack nanofractiCimIMs ecul es. By addi ng as
little as 2% nore nanofraction nol ecul es, by weight, to a conposition
that includes transfer factor, the nanofraction nol ecul es may boost
5action by monspegiifhkgisconponents (e.g., NK cells) of the

cell -nmedi ated portion of a subject's inmune system conpl enenting the
ability of transfer factor to elicit activity by antigen-specific

conponents of the cel d of the subject'.s i ne
system When conglderéégﬁgaﬁiﬁ fo? Euﬁp%sﬁ}¥%n%F ﬁ&ﬁﬁﬁfﬁélﬁaihrough 7

10denDnstratem@mmmgtransfer factors regulate and prlne T hel per

cells, which enabl ect' s i mune ond nore quickly
Snd of 1101 oAl FYRb EpReR NS ok QDI FAGRAE PEHnG RO EE Wolehts o1 a ot

addi ti on, EXANPL&%o@Dtahm@M%g?mmhhyﬁlbaﬁa éharec&é@nsfer factor may
enhance t he activity of T nenory cel MPLES 5 through 7 al so

show that the addition of extra nanofractlon 15i mmune nodul at or

nol ecul es to conposit t C ma I tei,f
and enhance then?nnunzﬁﬂngﬁﬁgﬁmhBg%gﬂ$l‘&%QaaﬁLé?gggmﬂoqf Sm% %ﬂky
cells, and bikreel | s) of transfer factor and of existing conposltlons

that include transfer factor. A nethod of nodul ating the
cell-mediated i munity of a subject includes 20adm nistering (e.g.,

enterally, parengeral T)s cot Sﬁmﬁopgg@psuﬁhgpcbﬁghgggng nanof racti on
nol ecul es to the subject. The nanofraction mol ecul s may be

adni ni st er e@Ahg ﬁ’étla% pf ealosympm orgEe shat ehdes inrawnehedulaiivgsialeayles having
essentially of ”ﬂﬂﬁ%ﬁﬂF&%&ﬂm@@ﬁ%ﬁPhﬁﬁU&5§ they may be adm ni stered

with a conposition osition such as that set forth in
TABLE 4 or TABLE 5) that includes transfer 25factor. Adm nistration
may occur on a rggul basis i.n afgeff?rt ta mai.ntain an ovgral

bal ance in the stibj ect *$REPIFRY g §t least tyq petegpnt. Py weight, of

effected i nifeaspainsieat bonsal dfMinBfhe AdduRiin@bRLIBIRS i HOEERr wdikiRSsup
transpl ant, or another event that affects (activates or suppresses)

the cell - met 2P¥D2munity of the subj ect.

5. The composition of claim 4,
wherein the extract that consists of immune modulating molecules having molecular
weights of up to 3,000 Da comprises an extract of bovine colostrum and makes up
2%, by weight, of a dietary supplement of the composition,
the dietary supplement further including:
68%, by weight, of a dietary supplement comprising an extract of bovine
colostrum and consisting of immune modulating molecules having

molecular weights of up to 10,000 Da; and

30%, by weight, of a dietary supplement comprising chicken egg yolk.



Adm ni stration of conpositions that include nanofraction i mune
nodul at or 30nol ecul es in accordance with teachings of the present
invention is believed to nodul ate cell-nedi ated i nmune activity based
on physi ol ogi cal need. For exanple, undesired cell-nedi ated i mune
activity (e.g., autoimmnity, etc.) nmay be reduced. -23- As another
exanple, the ability of T cells to rens2&-undesirabl e pathogens, as
wel | as other undesirable entities, such as cancer cells and ot her

aberrant or mut ag, ed CHid ®dmpb#i@bi of NEnDNdYheRdin theSMBURE oli@lagng mbi¢cules
activating T help CD4+% cells, which in turn_ activate natural

killer (NK) me@mesacﬂ gy ol deaslcans o Arngra celbe ditriner pefmuamdmgtugs) killer cells
Senabl i ng Tyéﬁ&ﬁpéléfhé\g%ﬁ %anc%%@ell)s ARbELFR oPfiufAL ‘e%ﬁg and enhanced,

particul arl transfer factor is adm nister With an additional
amount of nanofraction i mune nodul at or nnlecules Al t hough the
f oregoi ng descri tlonTcontaln t.hese sh

onedrhag e Pt Pttt ol Ba BFeRES St el iR PSR efd PhisfdRS

as provi di n@edrdabeisidesiddones-médigadengind Revipr.esent |y preferred
enbodi ments. Simlarly, other enbodinents of the invention may be
devi sed which do not depart fromthe spirit or scope of the present

nvention. Feat uges fXQBfbdial fRinSrRAGkIRIASRIBIEafRGAYCd T

conbi nati on. The scope e Invention’ils ore cated and
ISlinmted om ynmynetm@dtdqrpgwdemondnalcnsmam@ ofhei r | egal eqw val ents,

rather than by th escription..

ond modi 1 cat | onbiEsSERECPTTERRE - Bahalunt b sufRed PR e pittne
vmht hi B t he mzaanl n?:l_ an«il\i;[S asi:i/zv]@mn@&tdfhe: dblo%tr[ml sa{@ptzﬂmb&cﬁabwagmlﬂoffofthe
thereby. - 24 - Al at is clai A conposi tion
for modul ating an i mifieedspethsmeot0; OQOQ?QF}}?&TS" E‘éBﬁ‘ﬁr“i‘cé‘?W an extract
fromcol ostrum that censfsksidfadiol ecul es having nol ecul ar melghts of
at nmost 3,000 Da, including I mrune nodul ati ng nol ecul es.

The conposition of cliaimite modvéatiog mal¢vsles bayos inolegnlac waights g 3600 D@@r
extract. 3. The coqgosltlon of claim1, further conprising:

a second part from a second source comprising a quantity of colostrum and
consisting of a second extract of the quantity of colostrum, an upper
molecular weight cutoff of the second extract being 3,000 Da, the second
extract including:
immune modulating molecules having molecular weights of 3,000 Da or

less; and

a third part consisting of powdered chicken egg yolk.

9. The composition of claim 8, wherein the first quantity of colostrum

comprises bovine colostrum.
10.  The composition of claim 9, wherein the second source is colostrum.

11.  The composition of claim 10, wherein the second part comprises at least

two percent of a total weight of the immune modulating component.



anot her extract of colostrumor egg that includes inmmune nodul ating
nol ecul es havi ng nol ecul ar wei ghts of up to 10, 000 Da. 4. The
conposition of claim3, including at | east tw percent, by weight, of
the extract that consists of inmune nodul ati ng nol ecul es havi ng

nol ecul ar wei ghts of up to 3,000 Da. 5. The conposition of
claim4, wherein the extract that consi-26s of i mune nodul ating

nol ecul es havi ng nol ecul ar wei ghts of up to 3,000 Da conprises an
extract of bovine col ostrum and nakes up 2% by weight, of a dietary
suppl ement of the conposition, the dietary supplenment further

i ncludi ng: 68% bY weflgrtomnesitign gf g Y1, shsPi%nent conpri si ng an
extract of ir: . i Slol i J i
ol coul oo, hagT g B B BB S P R R oy
wei ght, of a dietdry suppl ement conprising chicken egg yolk. - 25 -

6. Th f ¢l ai in the | dul at i.
ol ocul ea | Aer g B R0 oLl Eally  a of BF iR i Tl comeprent

hel per cells, and natural killer cells against pathogens, cancer
cells, and aberrant or nutated cells. . . 7. The conposition of
claim6, whereinlihe PFATRSTHYYIN HPPAYIAHIBEDE BECE: FeERESIRFdesi 1 ed
cel | - medi at gglinh SR RodAiing! do¥mponent consising 6 CONPOSi tion for inproving
i mune function, conprising: an inmmune nodul ati ng conponent,

consi sting of: aafiist pewgaed extraghafdofine solostoumn censesting of & firsgg@mup ufibrviney

of colostrum and consj sting of, a.firs tract. of. .the colostrum an
upper nol ecul ar wei ghéO?%shﬁu%f?mlg?ui%ﬁﬁgth%W %%?ggfhegjé)iVWS CO%,Stﬁ% Da,
the first extract inchuldiules oftthafist goup 8chgn0,08mDabimie modul ati ng
nol ecul es havi ng nol ecul ar ights, of 3,000 Da or |ess; a .second part
froma second soﬁ?%@“@%ﬁ%PPigﬁﬁd%@hﬁ%WFV#'0@@¢6@P$§F¥8ﬁ¥§ﬁﬂg°faS“mnd

consi sting of a secongdo@Xbf@ineoldshEm kARl dsYmBlec QS SSLEH} 18 BotRPer

mol ecul ar wei ght cutoff of the second extract being 3,

second extract i ncl udiohgstruimmeleenlprodihesecong groteleune 00Da nyless; and

mol ecul ar wei ght , 00! or less; and a third part consisting of
powder ed chickensééﬁféaﬁﬁg%oa? 9. The conposition of claimS8,
wherein the first quantity of col ostrum conpri ses bovine col ostrum

10. The conposition aof claim$9, erein the second squrce i
col ostrum itp‘ll. Wﬂﬁmgﬁﬁﬂ8§$?gﬁﬁ’5%“@?5?%&@6?“%3@9@ %e$ﬁ%“§@@bnd
part conpri sginédolds@st cdniRisBEs &Rt tw@fpertchiral totBlyBBht &find ftfnidamune

nodul ati ng conponent.
modulating component.

15.  The composition of claim 13, wherein:

the first powdered extract of bovine colostrum comprises 68% of the total weight of the
immune modulating component;

the second powdered extract of bovine colostrum comprises 2% of the total weight of the
immune modulating component; and

the powdered whole egg yolk comprises 30% of the total weight of the immune

meodulating component.



- 26 - 12. The conposition of claim1ll, wherein: the first
part conprises 68% of the total weight of the i mmune nodul ating
conponent; and the third part conprises 30% of the total weight of

t he i mune nodul ati ng conponent. 13. A conposition for

i mproving i mune function, conprising: a#j_i mune nodul ating conmponent
consisting of: a first powdered extract of bovine col ostrum
consisting of a jérstAgho%B gﬁmgﬁghﬂg:colggtrunlnnLeguIes, mol ecul ar
wei ghts of the bovine C SR T R RS S P o R PE P ¢ group being
10, 000 Da o&n kst ofvokspanatith insRGRMELROMEE hetkcalkt hadhe AbldaeMi Weights of
col ostrum consi sting of a_second group of bovine col ostrum nol ecul es,
mol ecul ar wei ght & B¥5t $89 Bdvi ne col ost rum nol ecul es of the second
group being 3,000 Da or less; and powdered egg yol k. 14. The
conposition of claim 13, wherein the second powdered extract of

bovi ne col ost r um GonpFhsswspasitibe abtlainwbd, fethee ndmpfisizg:t ot al wei ght  of

t he i mmune ati 0 nent,. . 15, ~The,conposition of claim
13 wher ef nos KR pPATRAARE Bvaled serer ity BRONHE STBRE K o irEonBr | ses
68% of the total anueliegbiirdet latkifg iuAEmoBE il thelgot pian@bleculbM@eights of
second powdered extract of bovine col ostrum conprises 2% of the total
wei ght of the inﬁﬁﬁ@rﬁ%ﬁg@Q@?Q@ conponent ; and the powdered whol e egg
yol k conprises 30% of the total weight of the inmmune nodul ati ng
component. - 27 - 16. An i mmune nodul ati ng comnposition,
conprising: an ekdracthagompobition plistrini t h whersimihe epuar atd thg anshecutres
hav! ng ol e%%'%{iv fr%%ﬁ'fe%nt%ﬁan%t otgdo%)s mn[%?" 17. The conpositi on of
claim 16, further conprising: Another eXtract of col ostrum obt ai ned
separately fromthe extract of colostrum the another extract |acking
i mmune nodul ati ng. nol ecul es wth nol ecul ar wei ghts of greater than
10, 000 Da. .75, ﬁﬂfé’“&’aﬁlﬁ% PESim b eE il 7ologER epIAPHSsE bovine
extract and:ghenanot her extract are derived fromdifferent quantities
of col ostrum 19. The conposition of claim 18, wherein the

col ostrum conpri ses bovi ne col ostrum 20. The conposition of

claim 19, furthes, comprd &i}9siti6I9r QhinPlh, RetfeR SlmPHisiSH9-

egg or an extract of egg.



