PURI FI ED COMPONENT OF BLUE- GREEN ALGAE AND METHOD OF
USE CROSS REFERENCE TO RELATED APPLI CATI ONS Thi s
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Application No. 60/693,808, filed June 24, 2005, and
U. S. Provisional Application No.60/700,882, filed July
19, 2005. Both of the provisional applications are

i ncorporated by reference herein in their entirety.
FIELD This application relates to an aqueous extract
from bl ue-green al gae, such as; an agueous extract of

al gae that includes a selectin1igand. BACKGROUND St em
cells are pluripotent cells derived from somatic

ti ssue cHANHEDICOMFGNENI OF BIE/GCRERN ALGAE AND
speci alized cells. For exa hemat opoi eti c stem

| e,
cells can differenti at eME{{nﬁ%%‘&SI?f erent types of

bl ood cells, including red blood cells, platelets, and
| eukocytes. Hematopoietic stemcells play a role in

the conti nGROASY REEEGINGE ) BESATED ARHIEA BNt of
bl ood ‘f’ﬁll.s Ia ?l%c%fi‘?r{gcggigﬁgltﬁe ?ﬁ%\séﬁ{a (%ﬁ.] .S%r%vgf)otn?l %%qlié:ﬁi%n No.

henmat opoi e ce non-"hemat o
t bO/59%86%) €ibddf Juae 2412085, aRd CERtHryyisioha MpplitatonNo6)/ DEESS?2, filed

I ? 'ﬁg 3%}?31831: %ﬁ@% I]?rto%ﬁibgél%% e agggr@%gmoéag?d by reference herein

hep@tic ¥hifissy. Ost eocytes, glial cells, and neurons. For
exanpl e, stemcells have been shown to cross the

bl ood-brain barrier (WIIlans and Hi ckey, Curr. Top.

M crobiol. Imunol. 202:221 I@ﬁ% 1995) and
differentiate into neurons EF zey, Science

290: 177TBis@gplicaaD)elateEhoan aqueoisexiasisirdrh dluckmbenstlgas such as an
cells COl%| d used to.treat P'itr lij nson' s di sease
(PRePps N alalag dree ooy Srectlg Hedgho) T Al 2hei mer s
di sease (Mattson, Exp. Gerontol. 35:489-502, 2000),
and traumatic brain injury (Magavi, Nature 405: 892-3,
895, 2000). Stemcells al en shown to
differentiate intofibrogm@ brobl ast-1i ke

cel I's, giat @NE%RHAGETHHot bABMRri{ ek sdnic tBsue cdphlIE of
Nat|. Acad. Sci. 95:1142-7, 1998). Thus, it is

paEEratiatingvato mewsrrpecidlized eells- Ser erpEple, hemptepeietic stem cells can
O RAGTEIHR &Jﬁ?%ﬁ&&&&t%@ drDRBe cells, including red blood cells,

platelets, and leukocytes.

Hematopoietic stem cells play a role in the continuous lifelong physiological
replenishment of blood cells. Stem cells develop into both hematopoietic lineage cells
and non-hematopoietic, tissue specific cells. Recently, stem cells have been found to
differentiate into a variety of tissue-specific cell types, such as myocytes, hepatocytes,
osteocytes, glial cells, and neurons. For example, stem cells have been shown to cross
the blood-brain barrier (Willams and Hickey, Curr. Top. Microbiol. Immunol. 202:221-
245, 1995) and differentiate into neurons (Mezey, Science 290:1779-82, 2000). Thus, it
is possible that stem cells could be used to treat Parkinson’s disease (Polli,
Haematologica 85:1009-10, 2000), Alzheimer’s disease (Mattson, Exp. Gerontol.
35:489-502, 2000), and traumatic brain injury (Magavi, Nature 405: 892-3, 895, 2000).

Stem cells also have been shown to differentiate into fibroblasts or fibroblast-like cells,



fractures. Peterson et al. {Science 284: 1168-70,
1999) al so has shown that liver cells can arise from

webr@moesle s. Thus, stemcells may be of use i NPCT/E81006/024769
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a variety of pathologies of the liver, including, but
not limted to cirrhosis. In addition, bone marrow
derived stemcells have been denpbnstrated to mgrate
to the site of a nyocardial infarction and form
myocardi um (Orlic, Nature 410:701-5, 2000). Thus, stem
cells may be use in treating ocardi al infarction
Since stemcells are capable of"differentiating into a
broad variety of cell types, they play an inportant

r ahcetol ekpicbecdliagdn (Perietd @t £1S PPHE Nkl X&zdpSBC@szﬁ@ ’Pf1998) Thus, it
var i oﬂﬁ}?tlssues and organs (see Koc et al.

MErROSHP e that Sistmessils camegised terreaostenpengsis lsasleé@qta and bone

¥
420K, P 88 (00336 ) SHSTUSCH LT 5y o
Vediyarise Grgiesters uelise Stthus, fstem ¢eils mayb:eldfnad inateatiing @f/z&idty)@f
a éjnh&%@%sef;fetﬂe at [ on‘lﬁ’&ﬁg OLE%R eSﬁ/\%ost m cel I s nont hgne

rge I SSue

hﬂmfrbwglermed ehlﬁn hﬂtﬁ&ﬁvbb@ﬁ deidaaeRsd Btmidtate to-ﬁli@ilﬁ)&f a
| shi kawa et al FASEB J

6 0-2, 2005;
@&8236‘8‘31 infgchongad fargynyesardipm (Ozrlmwgwaﬁubmloé; 2992» Thus,

78 1 ranspl antati on
77%1%)(:6 :léll%é%ge_ u%qg‘ﬂreatﬂgrﬁil&arlﬁﬁl ifthretio he Lancet 363(941

9): 14»%12ce73t612 Qells, arpedpable oamffer@tmnmg mtd aabroa@%(zﬁe)ty of cell types,

1%%{ R%Y %%@S’%@%E%@rlﬁ% ahng glild rglgenegagvs (%Dcfﬁﬁi 3f various tissues

03nd3Bddns [see KM@ 2 alIBuins Ma&iovaﬂ"; canspiehl] 24801 5) 38680177 Selectin
21|Cl) %1 q il |tzed stem cel leiléfm Itg1 concentration
SGHSSHrRIe the Felspse i St § bemsrmgeer (Fisasiest alndlood

nwrgzﬁoesg:)go@d)el r own into tissues follow ng such
gradi ents. Indeed, the nobilization of bone marrow

stem CMPIFBQSW‘HMEGSBW%‘}IF dKibrizatiom Jnegltatlgm arbdiffbesgtiation of
SER AR WSS lc@ﬁseﬁlghettP {n]t?ar C sﬁt]a? Al i la%e}lclnsg?rijl%log healing

after acute ocar ere
tmﬂ@@lg.nna@odm €Spenbirlet zlatThomeﬂO(I:)cﬂ@eB 2605; Gsliilsdverst GE| #.4SEB J.

e R e e e L S A

tdie Tapyplomn:ivar (025199t ) 0b@Q iR gle of ALY, SThetLlaﬁ.Ee? 35&9@1%@@9‘2 7,
;?3)@40135?05 tions that increase stemcell mobilization
t

fliak it K RO AR 4 ER e 23 aKoridine ebdluMeEngd J Med
d34$@1|09$§9L48 O1002PA 8N AG1. AoBAYERYE): 15728600 K rause et al., Cell

bl ue
105(3 % :369- 77 2001). Mobilized stem cells follow concentration gradients of cytokines

released by damaged tissues and migrate on their own into tissues following such
gradients. Indeed, the mobilization of bone marrow stem cells induced by cytokines
injection has been shown to accelerate the healing the cardiac tissue after acute
myocardial infarction. Therefore, simply triggering the mobilization of bone marrow
stem cells with an effective and safe consumable can enhance this natural physiological
process and provide a potential therapy for various pathologies. Thus, there is a need

for compositions that increase stem cell mobilization and trafficking.



al gae containing a selectin ligand. In this procedure,
a selectin ligand is isolated from bl ue-green al gae

waigiongom7eol i d substrate coval ently bound to aPCT/US2006/024769
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sel ectin, such as Lselectin, P-selectin, and/or

E-sel ectin. The selectin ligand can specifically bind
Lsel ectin, P-selecting and/or E-selectin. Purified
selectin ligands that are isolated from bl ue-green

al gae are descri bed. These |igands are isolated from
bl ue-green algae that are a protein or a glycoprotein
of a nol ecul ar wei ght of about3-55 kDa under reduci ng
conditions. In several exanples, the selectin |ligand
has a nol ecul ar wei ght of gaghpuiaf¢ kDa or about 57 k Da
under reducing conditions. In_additional exanp

s el ectAmemrgvéafm prpgeduge rﬁcﬂlm%forwbtagweg ot a%@mexgact of blue-

05 P br P Ol da B g e R bl
C@cﬁdlbiue@&n a@gaeemmgacsbhd)smtnan Icmimmkyﬁ)bhmktoaxggkeetnq, Aol as L-

|s d|s er tai.ns. L-selectin

RIeCtB e b S Abe aClpain Tt AL eRepb R e L
SdsRic B tP-siRe ahd/bio selbdtiml udi ng t he extract al one, or

i ncl udi ng other extracts of Aphani zomenon fl os aquae

(AFA) EafficleladtH 1Yaadehathd RoRted URIneBluelofech @Bfe afe db@ibed.
cell nobilization and/or increased nunber of

cThese ligarids gressadated Epmeblug-greemel sesdhniprea projn exi glyggprotein of a
I
;ﬁgfeg yla ac?léﬁeofkpﬁg 58 %a%ﬁé&?@glﬂﬁ uoglgﬁt)ﬂé Slg'x%é\?e‘iial\%(ﬁrﬁples the

ni zonenonf cont al ni ng
p@llepaﬂhgmirhad @snol &wigp N\&Ilghlt ofishoutvivt kIPa prablouti®/ Idpa under reducing

O S S e TR AP ST EROERRE o

| K154, @B&ILBY KDACaBYDEY kDA, aBouitd Tl &Db)botit 23R kil drabous 111 kDa
met hod i s di scl osed herein for triggering stem cel

neisier horradBeing gondifiAngi st eri ng a t herapeutical |y

effecti ve anmount of a specific extract of Dbl -gtegﬁﬁ )
al gae 4 exrashbf dehunizpreraidios agraqidd s fiﬁ%le?ﬁﬂﬁ“ﬁ ey} i contans
Celg legﬁ)rpf anfi atT Rodrile ﬁ)ﬁhﬁl@féﬁsfoﬂ;dngﬁ%at%hggﬁ sajeae

con al ni a se ectln such as an L-selectin,
PCsmpeditions 1m1mﬂ1mg tha meacg e]oac;tqr mcﬂudg@mhen epitragipof Aphamzom enon

| e gr ee ae
aagﬁg%ueﬂégg) AN e ol i) %}r{ergd goa sutl))éec'tAp nrllae%%ié Ste egglfl In%%lhzatlon
| BndPérThétosskd ﬁ’ahlezrtdf cmmatngesxm aellss Iobiphanipky theratridt os

28«;'1{{%5111&;\':'0\)[ S,?il qggg SS@@XIQ ?Ergmmcﬁ lggé?g}%?a%‘[ OP fphaméomenon flos

aquae (AFA) containing polysaccharides. Compositions, which include or consist of

the L-selectin ligand of Aphanizomenon flos aquae (AFA) are of use for stem cell

mobilization and increasing the number of circulating stem cells.

A method is disclosed herein for triggering stem cell mobilization by
administering a therapeutically effective amount of a specific extract of blue-green
algae to a subject. Extracts of use in inducing stem cell mobilization include extracts of
blue-green algae containing a selectin ligand, such as an L-selectin, P-selectin and/or an
E-selectin ligand. In one example, the blue-green algae is Aphanizomenon flos aquae

(AFA). The extracts can be administered alone or in conjunction with other extracts of



The adm nistration of a therapeutically effective
anount of an extract of the blue-green al gae, such as

w@2@eloexsvo n | i gand cont ai ni ng extract, i nducesP@r/US2006/024769
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transient increase in the popul ation of sone stem
cells, such as CD34+ stemcells and/or CD133+ stem
cells, in the subject's circulatory system The
foregoi ng and ot her features and advantages wil |
beconme nore apparent fromthe follow ng detailed
description of several enbodi nents, which proceeds
wth reference to the accorrpag'l ng figures. BRI EF
DESCRI PTION OF THE FIGURES FIG 1 is line graph

s Wpiamigpneenvh fies apiae $8FADT Inione erasitle, apdlymacdhatiecondining extract
ci.rcul ng stemcells in the blood of healthy hunmans
upoh® % glgge B of AFA. Fl ow cytomstry was perfornmed on

human ocytes an noc grg ere the mnocl onal
ant i bo% IStRHRTHO E‘F‘P‘? ‘?f UYR FEPPTS PERR Edrapicof the

Wakielby %gdﬁﬁﬁ A$h Eéécﬁintlﬁﬁﬁd &Fnﬁmﬁﬁ% E&Fdct, AndRBL @ir%ﬁ\t

corrpound t t nmobilizes stem cel I ncr easi ng their
n inebrassin the pomaildsion of sarhe gemaello suchpis @D%ﬁ stenacéllsrand/or CD133+

{éH{beﬁEqwﬁ}{}qu Je9tv\£cchychﬁ %ystetnmat was performed on

human nonoc and polynDrph nucl eat ed

cells, rethe ocl.o ant i T ecific for
the | .Eﬁﬂ%f%%‘“%ﬁ TRRE e A et S pRYBER S alfent
t drodethe Iﬁﬂlolvﬁﬁgédétfﬁhaﬁ déﬁ)ﬁpﬁdﬂi oBeverll @idinergs, aviteHocseds with
conpetes for Db n%l on the L-selectin
‘%ﬁrﬁﬁc P i a5goEPAYINg ©ffect of conpetition between
the TQ anti body and the conpound from AFA Extract A
is concentration-dependent. FIG 3 is a schenmatic

illustration ofB RESRRIPYEQN @B THE FIGURES sel ectin

| 9nI L OMAGR b LA i MRIGLL G BRI PR ARLESH

| nireridglgebmh cells i ﬂxesbdaoddeﬁﬂsalﬂwgﬂmmaﬁsﬂbdnang@pbmomm Flow
chi nerj cal re onmbi,nant protein consistin t.he

c SYPRElY P BRTSER PR AbwRn e ol iahoriy e, whete the

] eloneelbag @hﬂilﬁi’dy\MDﬂ it speei ROy thiOingdn sli‘BiﬁrBélls was used to

[ mmnoﬁ%éobul . A chem cal reaction was

pasmepshat thay AFFoAr Wfttaewcemmb P femAgndybatwadnlize stepceells by
pﬂ{&éag’iﬂg@ﬁentrgﬁnb%m 1H?ﬁ 180kitGahotein G on the

magnet i € These eads now coated with the
chinmera, with the extracell uI ar portion of human

L-sel egjém $G3G0 5N Mhwifid A5 DR R %1 W L& s 2d oh Quman

lymphocytes, monoclytes, and polymorph nucleated cells, where the monoclonal

antibody TQ1, specific for the ligand-binding area of human L-selectin, was used to
demonstrate that AFA extract A contains a compound that competes for binding on the
L-selectin ligand-binding site. The effect of competition between the TQ1 antibody and
the compound from AFA Extract A is concentration-dependent.

FIG. 3 is a schematic illustration of the method used to purify the selectin ligand
from AFA Extract A. Magnetic beads were coated with Protein G, which binds the Fc
portion of immunoglobulin. These beads were used to capture a chimerical

recombinant protein consisting of the extracellular portion of human L-selectin, joined



capture the ligand for L-selectin in AFA extracts.
FIGS. 4A-4B are digital imges that show gel

web@acwosphoresis that illustrates the approxi MEEUS2006/024769
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nol ecul ar wei ght of the conmpound that was affinity
purified from AFA extract A, when the affinity nethod
described in FIG 3 was enployed. The figures are

digital inmages of gels, wherein gel electrophoresis

was perfornmed on material eluted off the magnetic

beads after these beads had cq?tured the selectin

ligand from AFA Extract A. FIG" 4A is a digital imge

that shows the conpound eluted from beads that were
CRabiBek With the IFd Bt dh&SF BRARA Bfthuopteutia T¢@G1. Antledticel redddion was

is a di%ital i mage that shows the _conpound el uted frgql
beafsmed f lemwpye Gindings beiven fadic pertian ol dhy ¢himgigand the

g?llogeh‘f\@' én th¥ Hlag&qﬁ hehddd %E&%gﬁ(%g HtJV c0RSd Wi S SYith the

[
bands at approXi mately 54 an ’ kDa are shown.
| ebgrecelbddr pogtivel qfdmen hsselgetiereaelang barirdyo the beadsawgre used to

P-sel ecti.-n, ipdicating.t the.selectin ligand is a

| f@@ﬁﬁa fiedfbond R Lstiegha "}:@é eéE‘?‘ft% " FIG 5is adigital

i mge of a gel, wherein gel electrophoresis was

performed on material eluted off th neti c, bead

et TR TR N R Bt

PRIRMiAle SOb&EIrWEidHt 32ME L oinPoaAns ds3€finif) piBiRE From AFA
ract B. The selectin ligand from AFA was found in

Esttragth, whenNbe sffingty miathad; dgsertbed iroiGAB Avas gmpbeyede The figeres are

AR gt LR RO bR gt on
L ehieenanetivoveadd dfedr tieese beadehpbragiungl thaselesimdigand fiopehFA Extract
Ron - & ing el inpts gt 90 thf e SR USTGR R g were

C hARIN MMELkBEEREAhbikAERsclRin | dnd IFIG] 481 1GEEH 10l idadd tBMEhows
L-sel ectin ligand, Fucoidan. The data indicates

t hat
t A crpnd elufed Eem heads qpated Withdwipaecoadigret Bselgptih The gels
‘ £ ormbi ndi ) he
U LRI TN i LIP3 n 5
gkBphresshown rigettivel and phttens wenmseenf foobpth Jt emkPsglectin, indicating

apal ysi f .the exptessi.on gf th h ki ne receptor
Cﬁﬁ%’f’ Sglg‘g}nthgiagd }S,fﬁlegggé f%ﬁ’ ° Ik'n%@%g?f?%g?'ect in |igand,

Fucoi dan. The data indicates that the known L-selectin

| i gand_Fucoj dan,. conpetes with the conpound from AF

for bi HBG@S@&I&}L@ BBE10% A E6n VDA 5k SRSt a1 PPiipraned on
Kfalefial eluted off the magnetic beads after these beads had been utilized to capture

potential selectin ligands in AFA Extract A versus Extract B. The selectin ligand from
AFA was found in Extract A. No selectin ligand from AFA can be detected in Extract
B. Lane 1 is a negative control, Lane 2 shows the ligand purified from Extract A

(arrow), and Lane 3 shows that a corresponding band was not seen in Extract B.

FIG. 6 is a line graph showing the results from flow cytometry analysis of the
expression of the chemokine receptor CXCR4, as it is induced by a known L-selectin
ligand, Fucoidan. The data indicates that the known L-selectin ligand Fucoidan,
competes with the compound from AFA for binding to L-selectin on human peripheral

blood lymphocytes.



FIG 8 is a Table. The results presented show t hat
Extract A (AFA-W bl ocks binding of TQ MAb to

wah2@elexsté n on human | eukocytes. FIG 9 is a | PeEpUSIORIR4769
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showi ng the tinme course of the nunber of CD34+ cells

i n human peripheral blood after consunption (arrow) of
L-selectin ligand (LSL), mgratose (M3I), stem
enhanced conbi nation (SE) or a placebo (labeled Crl).
Lselectin ligand (LSL) is an extract of

Aphani zonenonf | os aquae (AFA) enriched for the
L-selectin ligand. For the subjects treated with LSL,
one gram of the extract concentrated in L-selectin
ligand (see the exanples section) was mxed in 40 m

f t d d.by.th | ect. t MGT) .
s an U6 26 GHHCER SDOMITR (e SRR oD AdlAOr OB aeray i of the
( Ak iessi@Sofakd siRamkr rédebldr 000, RANN indhcelDy aq\(tnggﬁ L-selectin

three hours. The solution was centrifu

d and
s digarch &eqiginyckhe deiadadigaips gatrioy kioTn brarleetingiscad Foepidan,
1 30 BBeOich B i %P.ncpfr%qgﬁﬁﬁA m%ilﬁtirg;tlgiqse\fécttiﬁ 0?1%)6 Iggna%fCD34+
ate

a cafrier, encapsu in"a vege e capsule an
ceel linelGbia.t he subjects. Stem enhance conbi nati on
(SE) was a blend of LSL and MGT, as descri bed above.
One gramof SE was mxed in 40 ml of water and

CONSUNFUGDY ist dTBabsel DT 1RGESults PRBerd@NdHoM thiveskthOOA INFRIW) blocks
tato fl akes_encapsul ated in vegetable

finely ground po

CM&E‘%TWA@EDLEEM it eapen leukogyissevi at i ons AFA:
Aphani zonenonfl os aquae Ctrl: control LSL: L-selectin
ligandnmg: mlligramm: milliliter MGI: m gratose SE:

st em eWh@n? & clineigrapht showing the timd egurbSof the duBF of Cfdarwells in

k %Umléﬁ lpgr%h%{gl Mo‘od -Iz;ﬁcrarrrésonsumption (arrow) of L-selectin ligand (LSL),
migratose (MGT), stem enhanced combination (SE) or a placebo (labeled Ctrl). L-
selectin ligand (LSL) is an extract of Aphanizomenon flos aquae (AFA) enriched for the
L-selectin ligand. For the subjects treated with LSL, one gram of the extract
concentrated in L-selectin ligand (see the examples section) was mixed in 40 ml of
water and consumed by the subject. Migratose (MGT) is an extract wherein liquid
Aphanizomenon flos aquae (AFA) was extreacted with 10% ethanol at 85 ° C for three
hours. The solution was centrifuged and the supernatant was dried using RW. For
administration, 150 mg of the dried product was blended with 250 mg of a carrier,
encapsulated in a vegetable capsule and consumed by the subjects. Stem enhance
combination (SE) was a blend of LSL and MGT, as described above. One gram of SE
was mixed in 40 ml of water and consumed by the subjects. The control was 400 mg of

finely ground potato flakes encapsulated in vegetable capsules.

DETAILED DESCRIPTION

L Abbreviations
AFA: Aphanizomenon flos aquae
Ctrl: control
LSL: L-selectin ligand



Unl ess otherw se noted, technical terns are used
according to conventional usage. Definitions of common

W eoon®o03sm mol ecul ar bi ol ogy may be found i n BePgBIBI006/024769
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Lewi n, CGenes V, published by Oxford University Press,
1994 (1 SBN 0-19-854287-9); Kendrew et al. (eds.), The
Encycl opedi a of Mbdl ecul ar Bi ol ogy, published by

Bl ackwel I Science Ltd., 1994 (1SBN 0-632-02182-9); and
Robert A. Meyers (ed.), Ml ecul ar Biol ogy and

Bi ot echnol ogy: a Conprehensi ve,Desk Reference,
publ i shed by VCH Publishers, I'hc., 1995 (I SBN
1-56081-569-8). In order to facilitate review of the
var i ousnge mitiigrament s of this disclosure, the follow ng
explanatlo f of specific terns are provided:

Adni ni & Bt o0 a subj ect. Providing bl ue-green

al gae ggg@ fibhesd 1 ncludes admi nistering whole

bl ue-green algae cells and/or extracts &giactlons) of

bl ue- grSEeﬁte@l e@h@ceépmbmammr@bld@t Lo MG at i on
|nclud t are not limted to, oral and parentera
routes as intravenous (1V), intraperitonea

(1P, kgchhﬁgmmopical, opht hal m ¢, nasal, and
transdermal. Oral adm nistration includes both whol e
bl ue- green al gae and extracts of bl ue-green al gae.
Mpr e t hgiysone extract can be adm nistered. |f
adm ni stered orally, the whole cells or extracts may.
be pr oWindpsgioberveeRateds tashuigal iteyms gee ysed Aecerding torfonvergienal
I

%efggt ']ﬁ;ﬁnﬁf)fﬁs ois%léﬁvx\gaenr tgfm% 1:1131'&%1 ugigl%gg C{ ﬂﬁ%esféﬁﬂd ﬂtSBenJ amin

s lispéan ﬁeoessV peblighed by Chofwrdébti@rsafy Pbbssal%éESBM 0986854287 -9);

o SO s AL T R ond AUTRL Hiploky Hfiner] oy Blgtoven

algciRgeends 1994 (IBBNT(BGBZJOMSQD) i ahd R obki® Ad MHyafsf(Bd yredbledwar
The nmedi um al so nay cantain convenglona

pHae ﬂ@t@mﬁletth@&aneﬁwgwww@e deferese, published by VCH

PhapEReRUn:C by (198RERsGRI Sc5ahts to adjust the
osnotic pressure, lipid carriers (e.g

cycl odéxenderie)facifiietstreiaw of éleg/anglmmh@umm ¢fjthis disclosure, the
d %ﬁo%ﬁ%%@m%ﬂﬁk‘&s&?m@c tenH?&rQ}étov?a%'d' ul ose),

eterge preservatives, and the like. A
nor e cAniphiatseracivplian atbject. Provadiog pluatpreenpiigee nae eml:tJ éom @dcludes

carriers.ca e, found in Renin n. The C|en

ALY Rring Whaia Piigereep gﬁf’f a%)éﬁ exﬁagbséf’a?tt? ‘éergreen
9321gafBEIRt Kok o@ﬁdrﬁﬁﬁs&ahﬁmma@ ib@64rs nolirEReIOUsHE] and parenteral
antlbody, nucl ei ¢ acid nol ecul e, ggroteln

g Irouesp peshes intrayenaus (1Y) Whepaitenspls(IR)heectab toriedl.grphgalmic, nasal,
bl 0@ HaRbina. S Rahistration includes both whole blue-green algae and extracts

of blue-green algae. More than one extract can be administered. If administered orally,

the whole cells or extracts may be provided or administered in the form of a unit dose in
solid, semi-solid, or liquid dosage form such as tablets, pills, powders, liquid solutions,
or liquid suspensions. However, extracts of blue-green algae also may be administered
intravenously in any conventional medium for intravenous injection, such as an aqueous
saline medium, or in a blood plasma medium. The medium also may contain
conventional pharmaceutical adjunct materials, such as pharmaceutically acceptable

salts to adjust the osmotic pressure, lipid carriers (e.g., cyclodextrins), proteins (e.g.,



white blood cells. A nolecular agent can be a
naturally occurring nolecule or a synthetic nol ecul e,
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nobi li zation, growh, proliferation, maturation, or
differentiation or release of hematopoietic cells. In
one enbodi nent, the agent is a selectin |igand

extracted froma blue-green algae cell. Agent that
affects stemcell circulation. A conmpound, anti body,
nucleic acid nolecule, protein, glycoprotein, or cell,

i ncl udi ng neuropepti des and otgher signal i ng rml ecul es
that affects the release of stemcells into the

ety hIBLRY, B)MBSpRAMic entded.&., RShHDEEIAMDsE)! Qdterghits, buffers,

circulatory systeminto tissue. A nol ecul ar agent may .
essrvativen; and e ke ufmorg completamplapption af pegeRtaplegoharmaceutical

;ge%]k'r? La% l{%l foltlif ?@gz?ﬁlz‘%?? %5 308 & Hﬁa@%%}‘Pyzﬁ ”ﬂlcﬁ 31 gth

gan ue-green al An “agent
aiditet, sl995)emhzg:ltér961 rcul ation may affect the rat| o of

S LR PG L e i

blﬁbl@@lﬂ@ Rk e g caprstieint @Ir@ntthaatan&s ﬂte&ﬁhﬁz&idn%f@l’dﬂd%él%uch as
Ils |fferent|at|n i nto CD34- %Dtlve(CD34-) and

ot blead @qllseA(r@eieqﬂar agentican he g nafprafipreguHagaojegale or a
(sﬁg&%ﬁc }no?eﬁglecﬁéﬁﬁn@&ﬁﬁd ertShe %gﬁt) affeRls!tBe MbbiBLARM, growth,

I ments agent a ects t rel ease of stem
c@bliferdtiooymatussion, dr dd&rerﬁmwn smbawsofthqmato@b@ae eellsf In one

55%9@3 gt AERN R eeion DBt it i ArhER &

dehyd T&Q@ﬂl Azt affet B Rteni Eelbﬂﬂﬁllfmimt QNVccﬁﬁydLmdmmbbdy, nucle1c acid
Ani mal living, mu]ticellul vertebr %ﬁ\nl sm
ff“? er

i elegde, rfgotemogIYé%ﬁtﬁme or Gellning mgfqewpel?t SHepaling

bﬁf)fd:%uleﬂﬂﬁ? 2 REMe A1ERE of FONRI AR Be EREul A6 By REAAs Wl as
ot osynthetic bacteria belonging to Division

Clyfanmg fipothe biaeulstery sestemtintortistne emolscaler agest waY by 2 ngprally
fila t I
G TP R SBRELE B TP L e
Awl\@nhhgmmm&egrm alggehani z omsnonb os aquae ( AFA)

The t ohRREGH BT Yormeq] GftulstBE iy et Grgiafis o felfSus i

| the Qufé@éelnt }Qfol ReBhsChe adtBRaPosIPaf k&be exﬁBdelﬁQéﬂﬁ,ﬁh@ ageﬁﬂﬁffects the
wi thout limtation), "blue-green algae" refers

nbalenicg betveen ugdlﬁfﬁreatlfstﬁdﬁjﬁré c iskahesis Hli @Wegg into CD34-
MHdatiPd @98 sha¥iDu ﬁésﬁ‘tﬁlee(cﬁ%fr}%e'll[‘ﬁuﬁ&@b?B»ne%ﬁtlve (CD133-)
and CD133-postive (CD133+) cells. In other embodiments, the agent affects the release
of stem cells from tissue locations, such as the release of CD34+ cells and/or CD133+
cells and/or cells detected by methods based on the enzymatic actions of aldehyde
dehydrogenase, from the bone marrow environment.
Animal. A living, multicellular, vertebrate organism including, for example,
mammals, fish, reptiles, and birds.
Blue-green algae. Common name for gram-negative photosynthetic bacteria
belonging to Division Cyanophyta that may exist in unicellular, colonial, or filamentous

forms. Representative blue-green algae include, but are not limited to, Spirulina species



a mxture of cells frommultiple Aphani zonmenon and/ or
Spirulina species. Crculatory system In aninmals, the
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nove bl ood and bl ood conponents throughout the body,
i ncludi ng the vascul ar and | ynph systens. The
conponents of the circulatory systeminclude the
heart, bl ood vessels (arteries, veins, and
capillaries), and |ynph vessels. Circulating stem
cell. A stemcell present in the circulatory system
Conponent of bl ue-green algaef9Any fraction, extract,
or isolated or purified nolecule froma blue-green

alagdlﬁph‘cﬁdzz}omeh@z Sieeice sIinFBRtror AR dGRIPQIENSs bie ec1ﬁc non-
t.ein or Fkglycoproteln or nuclei¢ acid. I n anothe

tél‘i'f=’rf‘t¥ﬂ?° IgSresnpi8ARnt is a corrponent is a
phyt oCleMct@l«alghtr 1@3‘?}*‘&%‘ ﬁHH%?' l‘ WhIcHEfs £ Q%TP elputcroa?gae

an aqueous ext Fact ue- g gae I nc
sépasEsi Hou gxgapl: (aﬂmwghoutlluautahum)- ﬁﬂeegrea]h alaee”i 18fers to multiple

d i nor anl | Gn Q. OF C ent
'c%fsel“bgiagglg% S)i]pa/ aniZomenon Species, gglgr lq ﬁ:eils of 3 §ing engaf;pgiéa species, or
ex anipiuesofachs ﬁmhrmdﬁple dpnbiEt BB biboSaMRg ERlgmnce
thin | ayer chromatography,

l'iquid_¢chr nato
af fini SJres ‘lﬁéh? ﬁgbﬁ%@?lelaﬁe%@%laf@nswtenwﬁ icomposed of the
O BeucAFBOHbiRMe bl S B&Hdl H?&ﬂtdo phénbl h (ﬁ\%h&? tltl{:l?ody, including the

nmol ecul ar MEIght or the hydr
c bisswlaesnddymph syréerps. (hegompancatefahe cﬁ)rdutaﬂmgrsystah iiredude the

T I hec C|aI zed to
s G e A S L S b et T
pr oper Circulating istenoédllen stomakll yreent maﬂklcﬁblhl}itofﬁ@ktehﬁ(
cells ghat have derg nalé%% nt . transformation.

Ef f ect PSP 8'r1r?§ﬁr?lf ac{ion oFxtiagty pisolated gr purified

sloRetile TrogONbAkBkddd afsb CAE t InQne RIMBEAiRRE ﬁleégo%onent is a protein
ca able of triggering or enhancing stemcel

$IYSOREQtEiR Or WAFlelR agidn Ibenalzer empdiownt ;hewampgn@t 1s a
”%M%ntl@ g ?h&t@cﬂeﬁﬁcaﬁ)' A éﬁg{hgfa!emﬁ&dn%%eﬁﬁ O ggneenp% an aqueous

i ncl'ud e, are not I1m , ener a
epniact Sal bll@hag@err dgponsladiog awselettin ]agmad eﬂfhﬁx;i thafﬂﬂltie—graen algae is

" eut. ffectlve an anou
SRR A o ISP Vb o s B, Specti
t ﬂlmt-hmﬂmgemmﬂiics fire Rirdcts 1@61atk&hbiﬁ% Rith@etfbSSHee Hdtpﬁﬂ ot her
odi nment her peutlcall fective anoun is an

U NG 1%19 Yot %lﬁﬁfa&r@mg atfinafycp Rain gnagnetisthepds or
C&ibtﬁlﬁaﬂoh nhﬁdﬂe'&nb@ﬁ%éﬂ? B ARREbA R Yased Hihe molecultar weight or the

"therapeutically effective anount"” is an anou
bigity of the seraperients off e tiee-gieerstlgmn. cel | s from t he

Differentiation. The process by which cells become more specialized to
perform biological functions. Differentiation is a property that is often totally or
partially lost by cells that have undergone malignant transformation.

Effective amount. An amount, such as an amount of a selectin-containing
extract of blue-green alga, capable of triggering or enhancing stem cell mobilization,
which can be determined by various methods used in the biological sciences. These
methods include, but are not limited to, generating an empirical dose-response curve.
In one embodiment, a “therapeutically effective amount” is an amount effective for

enhancing mobilization of stem cells that replenish, repair, or rejuvenate tissue. In



circulatory systemto various tissues or organs. A
therapeutically effective anobunt al so nay be an anount
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as an anount sufficient to relieve synptons associ ated
wi th nervous system di sorders (for exanple,

Al zhei ner' s di sease, Parkinson's disease, nultiple
sclerosis), traumatic brain or spinal cord injury,

|liver disease, or disorders of bone or cartilage. A
therapeutically effective anoy @t may al so be an anount
sufficient for accelerating and enhanci ng the recovery
fromacute nyocardial infarction. In one specific,

n anthfFrrﬁthd@n@k arfthesapentically effeciive atioostl” lis/aredrh@mt bffestive for

SR R e ByBEELS 0 Shgbcany
abffedtiva athogntp & ad‘@ndimdyffwﬁlvgfﬁr enlfdn6ih g AS kO steddn Qﬁlstffbm the
abou ram g body wei ght, or from about 0.1
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of the selectin-¢ontaining extract uegreen a gae
i 8 condiiirppyclizcasy, aBhgs anemountisuificiedt Wrrakgvesympronm aafvoiated
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ue-gre algae is 1. a This e ectlveam)untma
E ofﬁi ﬁ‘?@% %dtgaﬁap%}%?@%‘??chr%f‘q%m may 3isq bgn gpsiet Sufficient
O Rz @cédl oMl and RERENCInA tH@re@oWﬁom%@@cH &n;loharefal InrATBGorR
week, once a day, about twi ce a ge about three tines

a day, Inmespecafic, tRerlinyéngpramples telt rmfem@@atlly\péfeammount of
ofhe%gitrgt?ftsﬁ.l@i? bs epgelé?;ltlﬂ%oﬂtra Sr% &Itrg@[%f bﬁfécé}?ﬁ% é@ae is from about 0.01

sel ecti n- cont al nl ng aqueo extract of
atogphbeutandl gfpmekgﬂmdofweoghtamhnh a$ gtonad.DHw dheyt €16 @emdpﬁrkg&)ody

R84y PhrLBBY e S450) B0 S5 Rt 50 i

bﬁd)mgnﬁtmgamdlplme cifb@ive s us PRl ecthabReBIg kirh@ Sf blue-
he| ght body_ fat percentage

n%‘ieg%?}g?%‘n% oz} %boyt £5 g Qbpec epe; Higram R abau.5 gram to about 5
Sg@ﬁi bt RoRSBEMS Jrith t8188cRA TioPdrfl Ik R LARE H&?} ‘ﬁﬂhﬂlﬁg example, the

fective anount of an agueous extra SUC
sefifestive ampyng 2f selecsintcgniainieg @mﬁtalftblueegrem al@egs ¢@rmm. This

8505 B RSB D SREGBERRL e s o
I a‘tgmhdwc@mtvaem abont ehete thnbs Ovedk, ufcedl dgNatdugRdce 5860 aBst

Aﬁﬁﬁ are nsunmed by humansubj ects and the presence
e}m?:?‘ i TYIYFP- stem cel I's (which can include

subt ypEise Bérapeutically effective amount of an extract of blue- -green algae, such as a
selectin-containing aqueous extract of blue-green algae and frequency of administration
may depend on a variety of factors, such as the genus or species of algae utilized, the
general health of the subject being treated, and the physiological characteristics (e.g.,
height, weight, body fat percentage, metabolism, etc.) of the subject being treated.

Specific assays for determining a therapeutically effective amount of an
aqueous extract, such as a selectin ligand-containing extract, of blue-green algae are
provided herein. In one specific, non-limiting example, different amounts of a selectin

ligand-containing extract of blue-green algae, such as AFA, are consumed by human



such cells) present in the circulatory systemis
detected and/or anal yzed. |In another enbodi nent, an
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popul ation of newly integrated stemcells is nonitored
in various tissues (see the Exanples below). The

nmet hods di scl osed have equal application in nedica

and veterinary settings. Therefore, the general term
"subj ect being treated" includes all vertebrates (for
exanpl e, but not limted to, humans, apes, dogs, cats,
mce, rats, rabbits, sheep, hotkes, pi gs, and cows).
Enhancenent (enhancing). An increase in a particular

atloEt eid 16 pReseiRk nd/br QAR TRend 1O NELENDALMBRAL subtypes of
gnggﬁn%ﬁrrent ?e?ersaltlo %@fZSE%y 50‘% 100% or greater %"ha’ﬁ’e“
1689 G

Srigessat indheciralagorg sustem isdegastedepdior fatyzed. In another
B b 0f .St cell, ..

LEPLHT 9 AT ERRTREAT P 308 BeSFphipion v
p apegratel stemofells fsenaetores] in yadbusamsues 2@&/¢hea£}%nh pl&mofw_). The
200% .4Q0% 0% or.,qgreater .increase jn the specific
p %%lfﬁ ofe ggﬁfo%ﬁ‘%q]@g% puial %’p?‘ﬁ%uqne‘g WH?@FW NeHEBTG I EES-on
ofTherefdrs the gepBRl REACHIHIEM beink REatBRT iAEBE&  alll virtbhiStes (fOf1
nobilizz%jon of stemcells. Tn another enbodi nent, "the

p SFARRIE- AUt nQt Linpjted do.siugaghiapes; logs, edts, suieqnraialrhlshits) shegmp horses,

a di ment, the paraneter is the hom ng of
s?gﬁgﬁgfﬁg?PErythrocytes. Red bl ood cells that carry

oxygenEnbandegrentenbhnc¢ing). Houipcresetin aghrticAlac paramsier aft £6¢11 or

ti onposihtion. such as g blue-green
A R e e Gty R A
t tiend 00fbdsdredse in MparBmstdt. t IaUne speet e RbS lin@%APXEAD]eNehhancement
al | .or q_arl all of the solvent, and adjustin t he
; 8t§t% SF ﬁ]ﬁg%atl&n refersde an trgrqaﬁeemaﬂ s,gpclgﬁg peationed the cells, such as
Sh aPBAB 0, ATTDYA) DOOBNAGI% I RBYs, bl_sgrléﬁt@ ﬁlgﬁ%é:"in ftlgspgciﬁ% opulation
product, such as a selectin'ligand, 1f the activi 9 or
affbisie obthe sesporss of distpophlation efestls. Inonermbedisedt, the parameter is

At [ 0 red to ot her
SURSARRAA o b, MACARL ML Sl
odifigrentirtiaqnorfistesi ¢ellon In (@t ynatheraithiodimet, chstr@eteik @ftHotning of

e a protein noiety and a glycan or _
po%§§§@%haride noi ety. Hemat opoi esis. The fornmation

and deEsithpeens. Rbd blod@delkahitSarryBRRIR ROl &ESOf the body.

Extract. A concentrated preparation of a composition, such as a blue-green
algae, obtained by removing the active constituents of the composition with suitable
solvents, evaporating all or nearly all of the solvent, and adjusting the residual mass or
powder to the a pre-determined standard amount. An extract is “enriched” for a
product, such as a selectin ligand, if the activity or amount of a component of interest is
increased substantially in the extract as compared to other extracts or to the same
amount of the extracted original composition.

Glycoprotein. A complex molecule made of a protein moiety and a glycan or
polysaccharide moiety.

Hematopoiesis. The formation and development of blood cells. Hematopoiesis
involves the proliferation and terminal differentiation of hematopeoietic stem cells. In

adult mammals, hematopoiesis is known to occur in bone marrow. Hematopoiesis is



i nvol ves the proliferation and term na
differentiation of hematopeoietic stemcells, hi adult
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marr ow. Hemat opoi esi s i sthe production of

hemat opoi etic cells including B cells, T cells, cells

of the nonocyte nacrophage |ineage, and red bl ood

cells. Hom ng. The process of a cell migrating from

the circulatory systeminto a tissue or organ. In sone

i nstances, homng is acconplished via tissue-specific
adhesi on nol ecul es and adhesi o processes.

| mmunol ogi cally normal. "I nmunol ogically normal "

d érecreductios ubherttoytoliaic odllsinbhylingiB’rm]ﬂn,éT 8851 @xlils of the monocyte

characteristics o}, the species to which the
|HH¥VPB%§H9§@F Wﬂﬁgd%ﬁ@g ﬁ?pical characteristics

i ncl udegonafie. nmh@l%lhsm of & uélpﬁﬁgmiﬂgqr&a ﬂﬁlchrﬁula{éﬁy @sfeﬁi info a
as well as str ural cell conponents, cal

s tiFFUS ©& O%IH e ip#tanoss, é’@ﬂn%lstaﬁ@mnkﬁhﬁﬁ]o‘%msge—spemﬁc adhesion
Sh&ﬂg& gnj IFgoggﬁkb%Hgar organi sm The use of such

i nmunol ogl ca reci pients neans that an
I Muno [mgumaldg;callp moaial. édmpiugolpgsallymurme] ’slesotesn subjjart that

c Py LR e o e RaYPel  her GORECh il jdividual

f @eRhGN TRbd tyPicalashafb@fisdds @etliides sdenOGhdre feh@idning!B Eells and T
recognition leads ultimately to_an imune response

ag@lﬂ%@tweélwé swtvrab?eﬂtq%weem% &3lpdiqeH guntapedpligscthighact as the
o168k ISIgaamfeeﬂoﬁgba@eulglfor@msﬁr aft. An inmune

response agai nst an al |l ogenerc tissue is known as

host - véhe vss-afisagh mmeqmdnglqaﬂy nprmal mestipi gite miens that an

c Q d b ect
hgrglgg&g'g 1%% 91 normgirr %1 15 enc unﬁne %/Istﬁ%{]ﬁo {;Br'@ugﬂ.ﬁgalf ésRonse) and T

g éeuitnlapiesporlsy) detispwitl dedniti€y fhﬂfcelis safxee tmtig%ﬁs of PR cell or an
resul.ts ji.n an inabil enerate either

def ec hat [
hGRBAted i 83 g lgﬁref%%%s@fs u)atlrg%ﬁ ¥{l9 prp Immune response

N@Paihdt M deN Gr BXAMBPESuIDAg iR BSARLYRP LA bl or rejection of the graft. An
i munodefi ci ent subject is a genotypically

i ARIHBRIEEPQIIS AgalnH Ak allogeneip tisgye i kOMD aghogwersus-graft rejection.

29 1 oy ERIERRalIp A RbnfisEd, Ahiynpiund G compridni6dt: subject
Xﬁﬁs_l zngnotmm orA phsh@plplt: ylpnmabde_ﬁmencm nd geratypieatly-immunodeficient
> F S s I SRS Sl SRRl o

phedtedresgahic. al dpesifid, udbinitingbxdhtplé Sﬁapglﬁls@pic&llﬁeen
hi. one specific, nonlimting exanple,

pFrERYRgdsiicisnt spbjeriis AcaRItyRip m1wé¢fmnt pusss puclageS§E1D
N RKOENEEe/mu/xid mouse (Andriole et al., J. Immunol. 135:2911, 1985; McCune et
al., Science 241:1632, 1988) or an XSCID human. A “phenotypically-immunodeficient

subject” is a subject, which is genetically capable of generating an immune response,
yet has been phenotypically altered such that no response is seen. In one specific, non-
limiting example, a phenotypically-immunodeficient recipient is irradiated. In another
specific, non-limiting example, a phenotypically-immunodeficient subject has been
treated with chemotherapy. In yet another specific, non-limiting example, the
phenotypically-immunodeficient subject has suffered a bacterial or viral infection, such

as the human immunodeficiency virus (HIV) or simian immunodeficiency virus (SIV).



specific, non-limting exanple, a
phenot ypi cal | y-i mmunodefi ci ent subj ect has been

wo e@aned7oi t h chenot herapy hi yet anot her specP€T/U$2006/024769
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non-limting exanple, the

phenot ypi cal | y-i mmunodefi ci ent subject has suffered a
bacterial or viral infection, such as the human

i mmunodeficiency virus (H'V) or siman

i mrunodeficiency virus (SIV).Increase: A significant
increase in a particular act|V|ty or of a conponent of
interest. In one enbodi nent, ildni bition refers to at

| east about a 25% 50% 60@6 70% 80% 90% 95% or

100% i ffer@R&LA signFiehht\hdr¥ase in £ paEQNAT a%hh@ilor df@thﬂohipbnen{\of
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m Ccroorgani s or cel e organism{(in t he case
ofn whikh thecempahent n@tnglélm |os<mz:$ AN fisplaied” a@l 1@9@ bagrgsubstantially

Eré?op%%\ glsor rpg%lg r};gavlvg oiiroaﬁl% er Xell%to?ﬁgfe :gl‘flq{lé %6 of

expression 1 n
C hfidtoSrghdiyms)yon bﬁ&ﬁdf&‘l&dorgﬁﬁém $1nrmeyc abe of mﬂltlateﬁdlab yrgamsms).

tandard | t hods dinment, th
b NFEleracich anf Biaie AP eaeiet b R RS ePh B tiRde
( ?éé@ﬂlbﬁﬁnt@ gf%lgn 10280t celiNBr &feﬁﬁ’@'ﬂ?@yﬁﬁes‘iﬂeﬁl g1l §E¢be isolated

. Leukocytes. White bl ood ce heri cal ,
c by eﬁan@g@ culamg mepthasst érdormrrﬁasvéem% th%%@%‘an plgapisdprvested

d %foﬁlnasl? u f]&)luﬂsgg%lﬁh am%ﬂgﬁ) E%lgez,oagﬁi%?ﬁ)fa A g@l d(r)ﬁgg géteg 'g?low).

pes of [eukocytes I nclude
e o s in ophulkm:yteba&\ﬂﬁteyﬂcﬁst celly nfibenyal am]ortves endpiml¢agsd carmscles

mno ulalln dendri t.i c.
R aten £ pos e SR R ER o Gieferropsedn Spesifi fypg of
MeREEyt QT indIid $u8biels] ddeloatbiclivs, Gasisophils dRPROCIEE lymphocytes
| ectins, also known as CD62L. An adheswg Hg&lec
c1 ematopmetlc

u@@arcwﬂ% PR MoBPqYiest eirointag dendsiticicellsa

hﬁgngent L-selectin, the small est of the vascul ar
se ectins, is a 74-100 kDa nol ecul e, that is _
const i Lseleetn yAernpnbes@édleablecmfatmlfy@abfunmﬁmﬂ@it dpstipg also

9 licggwurll 8¢ éff)gfll An adhesion molecule used by stem cells to adhere to the bone
marrow environment. L-selectin, the smallest of the vascular selectins, is a 74-100 kDa
molecule, that is constitutively expressed at the tips of microfolds on granulocytes,
monocytes, and a vast array of circulating lymphocytes L-selectin is also known as
LECAM-1, LAM-1, Mel-14 antigen, gp90 me}, and Leu8/TQ-1 antigen. L-selectin is
known to be important for binding of leukocytes to endothelium in various
physiological situations, including binding of phagocytes to endothelium, binding of
leukocytes to inflamed endothelium, and lymphocyte homing and adhesion to high
endothelial cells of post capillary venules of peripheral lymph nodes. Moreover, this



nonocytes, and a vast array of circul ating |ynphocytes
L-selectin is also known as LECAM I, LAMI, Mel-14
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is known to be inportant for binding of |eukocytes to
endot hel iumin various physiol ogi cal situations,

i ncl udi ng bi ndi ng of phagocytes to endot helium

bi ndi ng of | eukocytes to inflamed endot helium and

| ynphocyt e hom ng and adhesi on to hi gh endotheli al

cells of post capillary venulgﬁLof peri pheral | ynph

nodes. Moreover, thisadhesion nolecule contributes

greatly to the capture of circulating | eukocytes

d adhestpntrthademds ¢ontrithibesesseatlfy t¢ the captineesifeirculatinpidekociee during the

N T N R W e

sarskmemaodi ments, a |igand can bl ock activation by

ot her ligands, for exanpl e by spatial interference

with thé '-nggﬁqan @g@m‘i §Becificaly bmds Lslegtinaln semsembodiments, a
aqohiiPda8 bidg ab@diiol b oltePRLd r bl i i
exg eal by t rai gge1P [ r]goc:g?g%dl? %Q’fff) ﬂ&#@%%ﬁﬁ%ﬁ%t@?ﬁeﬁme with

r dzerligand bndimgsireaorA igandrcas plgmadtivaty the ealt wa ligation to L-selectin, for

addi 1] Li.gand .can,.alter .sj gnal transducti . )
SSRdOBy ol BART BRI, ShRleB R SRRl OB signating
Legﬁiﬂﬁ dhiadditibl:gairltgan@ l’:arﬂall’?ehsigﬁé mfﬁédﬁpﬂidl HaeRae I Bb a subsequent
sti us..results in_an, al.tered physiological response.
| &P%%e‘mé‘k%i T @ch%éﬁ?l%ﬂﬂ'ﬁﬁaqdyﬁ%ﬂeﬁl ingipdepgadqny simagfus

Vir@uBOmBinlattSRH %I)ijsji(ﬂo Sib£130P8nsel 18 SRS L abhplids! FHE Runhdie
expression of CXCR4, "a receptor for Strghal Derive
Faaerhocytes @ppetjvated vigsand Insclpetindigands, Lrseldain triggeddie e

0 PSR RO o AP RORS STRLL:PWorifefhesof TR BB T B yrokine

Lsel ect1 n-" con ni n
alinyabveil mhihb ir¢sétintchef seenpeedissh e bohe GXERY. T bgoengsdliBynt, the L-

th ctivation of L-selectin wiih Fucoi dan. Amno acid

& SRt i antsi e FC et eleie, mitigted B cxpB RO XCRY
Faiggeranyliee ackbasidhiFe etk Rodidng  AREW hcidscFNBANSr
Accessi on Number., NM 008134 and Hunan nRNA i sol ates for

GEYREANTY Lagedectin digpnds gradmpanikoneaspls, dfusspesculny Glgeem-1 is
S Adwiih G@@Bﬁﬁk A&%ss%(ﬁlgNéI%gere}@ 46@8%8% gﬁd 5@‘?@% ﬁg{rl\zlelﬁ ?solates for

589, all as avaylable on Jun
i GEYrapol atechowe ie GENBANE fAscession. NGEha$ el 88 5DH0A B49591, AJ 489

oo 225 ol ol BBl on il oSaien e

aireofpocataddreein by tdferepiee Shbde £hife helg Yéfiences are not meant to be

limiting, but are provided as examples. Recombinant and modified forms are included

in the present disclosure.

Lymphocytes. A type of white blood cell that is involved in the immune
defenses of the body. There are two main types of lymphocytes: B cell and T cells.

Lymphoproliferation. An increase in the production and/or division of
lymphocytes.

Mammal. This term includes both human and non-human mammals.

Similarly, the term “subject” includes both human and veterinary subjects.



Lynphocytes. A type of white blood cell that is
i nvol ved in the i mmune defenses of the body. There are
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Lynphoproliferation. An increase in the production

and/ or division of |ynphocytes. Mammal. This term

i ncl udes both human and non-human manmals. Simlarly,

the term "subject” includes both human and veterinary

subj ects. Monocyte. A large white blood cell in the

bl ood that ingests mcrobes or,other cells and foreign
particles. When a nonocyte passes out of the

bl oodstream and enters tissues, it develops into a

mac r op Vipecy &y s%dla@eo’dﬁﬂe blovdwell fin the birtodithdt @apests arickobes, or other

AR} G R B a1l Bam an emers
f oisgues] ifddevelops ﬂhttsamaclﬁphagabr yoni ¢ nyobl asts. In snooth
nuscl e IS a single cell characterized

|
by Iar H@S&ﬁuﬁéﬁn ot OSW?W%F&E@%; 5ot Bselp Hesue. By striated
C @slk%feff’agtﬂiﬁ&let ? rrﬁlseclg@éﬂ isfcbfy f)éeﬁ'?)f ?Eyrllcé/ﬁ]l@mdltbgl RORERN of

In cardiac nuscle, the nuscle ce Tinl .
némbmmcmg)b&ﬁétsl dn E}}lo@b awiselei amusclawetltis @ ningleakll ebbracterized by

ar mc eutlca acc abl e . )
car ‘{%?(Lsﬁttﬁ% agﬁi%?dn%l Ut ca(iam/ I%Stce‘%]fr&%t ngqgﬁfma]élf@Ctlon of its
usedrail leap. dmcat&fab sk, tllﬁﬂmﬂk@%@gls 11ﬁ1r<]é3”ta m%ﬁﬁdﬂéig(i?lls by
S b rtin ubl i shi ng ., Easton,
%@ggéf JEH%PPBW’ gh @?ﬂa@ggéFﬁbes conposi ti ons and
for mul Phﬁﬂﬁk&eﬁﬂéﬂ@@c@eﬂt%le RhASIRCeRd blﬁ%lnaé@‘ﬁhéa\f@ra}fcﬁiable

t he bl ue-green al gae and extracts descri bed herein.
geEerguselihe pepvigniéonst. Raveingrar isiPsarmideliticiié Seiereabytth éV

p d a [

L B O e PATY AR BB BRI o Rbositions
| Apdlormblhgorisisuitatde fon@harimactutidel deliasryae ﬂietblubagrb@h #gat and

acceptable fluids such as water,
pﬁ%sac%ld%g"@gﬁllh%ﬁﬁnr ne, balanced salt solutions, aqueous

dext r obegengraly @emhu@ bf thB @arkiek®ilB&epdnd/ &ike |p§rtlcEl‘§f md8é b
composi tions powder, pill, tablet, or capsule

f 81 )Strafé%%qﬁ $rERHaYn dier instenee. siengrad @mm@fngn@eﬁually comprise
| pgdcumes ﬂlfl@i th%ﬁ%&l@ghaﬂﬁ%eﬁ@&ﬁ hﬁ ghys%lég cceé)tab e fluids

manni tol, | actose arch g st um

adithias piater,phyysiologtghlaling helancedisale mlumcmssaqueous dextrose, glycerol

Cg%g?gg é[rga{ &e%cl& oﬁ}%%gh& E:o%]}?os}t%nsb f"e gadprngJ ef, tp‘leli, %ﬂ)leqt, or capsule
forms), conventlonal non-toxic solid carriers can include, for example, pharmaceutical

grades of mannitol, lactose, starch, or magnesium stearate. In addition to biologically-
neutral carriers, pharmaceutical compositions to be administered can contain minor
amounts of non-toxic auxiliary substances, such as wetting or emulsifying agents,
preservatives, and pH buffering agents and the like, for example sodium acetate or
sorbitan monolaurate.

Plasticity. The capability to be molded, often used to refer to the glexibility and
reversibility of tissue and lineage specification

Platelets. Small cell fragments in blood derived from megacaryocytes.
Platelets participate in wound healing, blood clotting, repair of damaged blood vessels

and pathological inflammatory processes.
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acetate or sorbitan nonolaurate. Plasticity. The
capability to be nolded, often used to refer to the
glexibility and reversibility of tissue and |ineage
specification Platelets. Small cell fragments in bl ood
derived from nmegacaryocytes. Platelets participate in
wound heal i ng, blood clotting, repair of damaged bl ood
vessel s and pat hol ogi cal |nfléﬁnatory

processes. Progenitor cell. A cell that gives rise to

progenyroltnitordelli Acstilarltlgives fis@@erodny esrasfafeaicell liteage. A
progenitor cell” is a cell that gives rlfe to cells of

t henaiapatetipprogenitor celhelg gecll fag é‘l"é%:’tlﬁeﬁo colls R Harhenygonopftic

Sﬁﬁe in famly cal ci umdependent |ectins, also known
2P. P-selectin is expressed on the surface of
endot hddseledting e h@mbpt aff the aﬁlsztmufmﬂﬁadednmgmﬂest Jgptins, also

?T]%{ﬂl vat IC@F@%@[ Se&ef%?gi‘{?a){?g S[g? %"Fgaf ef%l'df)th%ﬁﬁ cells glatelets

réaRed &ﬁéﬁdﬂﬁmﬁ adtiviatibn)l gndt xﬁeg?auh«ye@mmr’ deigotth aa;n médlate
t hese IeukOCétes to endot helium, P-sel ectin_expression

obingigaef aivalsdpiiriess Foenkngyise.apd can fugiher qopfribueda,spkseguent
l ﬁg&lﬁg BPFesdlelito 339'068 G BB D Pre] BB é)%ésﬁl%h %H'bbﬁ’é‘marrow

zation and hom ng (Frenette and i sS
96(dmhehmz¢®ws 200i6 Yo siae rell Iopations of vizo,srcivdiee |b|0ne marrow

gﬁ]ﬂﬁ?l&gn? ? Xn dS ltno%nng ﬁ*ljenét& AN Qésr E{H 9"9?{7?4&231)5@%)

i ssue or gan. ecrU
f aci | i R@drﬁﬂ:nbyt of acstamcuend Aopsromsk wherkly a stemiveHsn ﬁle circulatory

chempat{ractant signal or rec e I
BT P SHISUT oI KA THe-GEs) G ST Hg Paeompound
C& tholRQE, RGch 4 HHeHRaBhetaid! signaFkibell FeRPBloR! For example, both
2@%L)R 345-55, 2001; Kol | et et al . Bl ood 97(10) 32 3 91,

Azmd SIDF-1 baveaflontifind plecinsteapesti tomung  Hidaleeef. al., Exp.
2}6‘{%’22 oé%@?.’at)%QS i58 édﬁﬁ REfidRPAT XBzé)Jd dw'ﬁﬁk 3t913§é)@1 and

rati Into a nuscle to'aid in tissue
repair Saat»alditar eﬁtlonﬁstrxusm-spmlﬁcsseém cdzll eftenNotziad iryth@penphery of

A e BRRLgAb Fhl FR R B2 B e
( £Bdictid. sel ectin (CD62P), and Esel ectin

Selectin. A family of calcium-dependent lectins, also known as CD62. The
three members of this family include L-selectin (CD62L), P-selectin (CD62P), and E-
selectin (CD62E). These adhesion molecules are involved in slowing circulating
leukocytes during their transit in venules, and are also involved in a host of other
adhesive interactions, including but limited to platelet-leukocyte interactions, cell
retention in certain tissues including bone marrow, and adhesion of leukocytes to
inflamed endothelium.

Stem cell. A pluripotent cell that gives rise to progeny of many tissue types,
including (but not limited to) the entire hematopoietic and marrow stromal cell lineages.
A typical stem cell resides in the bone marrow, either as an adherent stromal cell type,
or as a more differentiated cell that expresses CD34, either on the cell surface or in a

manner where the cell is negative for cell surface CD34. Stem cells can also express
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adhesive interactions, including but limted to
pl at el et -| eukocyte interactions, cell retention in
certain tissues including bone marrow, and adhesi on of

| eukocytes to inflamed endothelium Stemcell. A
pluripotent cell that gives rise to progeny of many
ti ssue types, including (but limted to) the
entire hematopoietic and marrow stromal cell |ineages.

A typical stemcell resides in the bone marrow, either
a<l33adhes £sttmstil oambe £EDB4+ yqﬂE a @1D133s call,aercen be shown to

P eI LD e B Sflen et FesderDe g /s 155
f apg %bb(:)DSMfeﬁﬁdﬁQel%ﬁem%ﬁﬂm 4 §ellctﬁ£’c cﬁh 5@ measured by

Cﬂoress 133. ThuS a stemcell can CD34+ cel I, a
nerpsceatly labelgd apinpaprialdetoilp, fpﬁnfléix‘ﬁh@ls@ egyrhe motem aell

%ﬁlaﬁg‘?’nﬁ@e} Iboglo%‘joré&?f[{]e ostra dcl fRﬁ)\(e%{L,éé]?n 'Jg efy?und that is

b eetainedinkide Heetstanacel bamdralawingat de;ecfld)mba’se@ oe Brtdymatlc function.

<t om i 0t BEEPAT (T Gine b R BT and cord blood

S whht Jfrﬁﬁlﬁvé pﬁeﬁo@pfcl HYAEBEEIE cGRBRWTINLR3L §1trah§nérﬁ$1§hé‘ﬁglecule
|nS| e the stemcell and allowing its detection base

Brinewrtiectionn Antibediesgpecifie fr (A3 138 m8un 3 TP Yesofithe GBﬁfé
n?{)érllﬂﬁﬁonl de netﬁé SoRELSH LGS cARIDE W eht & o 8\@)@'{% gells 16:387—

tive enotypic c aracterlstlcs expr ess
5 396,d998e Miyamspkntatibe of Andsalfited AHBAMCHIH cioh-adherent stem cell

ai f f 0/ of .the
BB RS etenk RO i nfuciy bl p ot A ymogoid
gl_?glrlglﬁfégﬁ Zr@faf@hent sﬁé@ﬁﬂn@ehht&hésggilggafe B%glz ¢hB88d. in SCID-
n&HOR ISZI? Eal § Of’ﬁ?é& g TS9O hmunodef ci ent
NOD/ SCe ’ﬁ)tlﬁoﬁa%t” S @ﬁﬁ ficH s H%ﬁit@[%d;etﬁns@eﬂl ¥OROR 'nguronal stem cells,

mul tilineage engr af t ment cg that these cells
ag@mallgymlye Berip prReany of Saniy af fissge bees- SHQIK%IQPOIQQC stem

el}]sB{n% % o 40 BRLard iRur ?1912@’ o]'-géﬁspa% ?legral ?}fa?ppéer%n%f ltosdpotent

emat opol etic s 1% Yor hetr ona
Ceﬂeh‘sqellgener ally give rise to progeny of a limted

nunber _o tls ue t Henmat qQpoi eti c stem cel
muscl eSEPlett: ot P et SHeEOP Yo e ey e ates such a
S BuMER an@o8¥P |V&§m(ﬂafry o) beitas S AbtCethit &l to, primates, canines,

felines, bovines, and rodents.

Trafficking. The processes of movement of a cell from the tissue of origin and
traveling within the circulatory system. In one embodiment, trafficking includes
movement of a cell from the tissue of origin, homing by adhesion to the endothelium,
transmigration, and final migration within the target organ. In one embodiment,
tracking is the process of movement of a cell of the immune system. In another
embodiment, trafficking includes stem cell mobilization. One specific, non-limiting
example of trafficking is the movement of a stem cell to a target organ. Another
specific, non-limiting example of trafficking is the movement of a B cell or a pre-B cell

leaving the bone marrow and moving to a target organ.



Subj ect. An animal that has a circulatory system
i ncl udi ng vertebrates such as humans and ot her
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Trafficking. The processes of novenent of a cell from
the tissue of origin and traveling within the
circulatory system In one enbodi nent, trafficking

i ncl udes novenent of a cell fromthe tissue of origin,
hom ng by adhesion to the endofhellun] transm gration,
and final mgration within thez%arget organ. In one
enbodi ment, tracking is the process of novenent of a

cel | dtrahhﬁffbmﬁuaﬁomymﬂnange%fadwm Fis SR mlfferennated
tra flcklﬂ%_ tﬁ Higf stemcell nobilization.

s pRts tp potheroor the dittersnilationefi tasswsnem&wste@kqsqﬂgnto@nplher type of
NOMESE Rir eRdmAle S KRe $¥itow Qerft cE:l"l1 H?&?en%%%tﬂq&tlpo

specific, non-1imting exanp tra ng "t he

nmove rrem' ansplagtatioye| 'll“hedrandelpw@ ®@llpebllatiey vissug of ke ofpaner a

-

t Aﬂé‘aﬁogenemnmmlailltefnfoﬁ’f eind iete@6logédttRintaninh @srbran@ﬁlantatlon
dlffe tllatlo(gEF a tissue-specific stem cel
981 A d‘[‘ uglyjo,anatier. ghqreig ghe individuals hayegengs aicmle or more loci

Wﬂfaf 2¥/nst igenteel ih ch#1 ch&d Bnhd /ld 1H§1vicﬂtal@ %n%‘ﬁﬂ%fﬁ{é c. transplantatlon

Transpl ant ati on. e transfer of a cell pop
t Faéls‘?fémd?et‘ﬁ?ﬁndwg anlivigualgoftbe sdmmspebies, edfo, dlffercgenamally, or

bQ&%eQ{ n@i@&fnuaﬁfolf ?\Dc? dll?f%g%t %p%m%g 0{\1211 ﬁ‘%%?ﬁ)g%us%ang}gantatlon isa

t he bo ogenei ¢ fransp
" h@tse}aotaUgwuﬁa tissaerapd portian theredbf fremtdna nedatiamioadnb®@r frthéRame

uaI wher ei.n the individuals
G 1, bk Bl D OF Ll BE bian tharsof Aot qrantividaal to
| moglegueitedn itk tvbendiwauild dleefttzhBy idBRi@l | ogenei ¢
transplantatlon can occur between two 1 ndividuals of

the sane species, who differ genetically, or betmeen

i ndi vi @M@issoﬂi)efrw{s%xﬂbﬁag(? i tﬁl;f{nﬁ%meéﬁhg t%{%s use ﬁ%rFlnglave

transpl antati on IS a trans I Ssue
pbe ﬁam%mpmm@fcoimmnlyowmemmmmem oahmirh ekilliimthic A& to which

fgedlécﬂ%h% b%ﬂ)% s.. Plle st1r§ a?a‘? Qcﬁ‘g}n f‘/‘?ja IJ%F ? fug_)d %h%{ls élpge plura?referents

pOI‘tI on thereof from
wirdese iconttdteldalyp irididhites Iodwa«kzﬁe asmuzﬂsreﬁxb GRkd vori’ tkaRichdadlto

LIHF s“othermns | ai é& a t echni cal and
SBPT Piic Uplgisihe gl s indivatre otRevisare i fedbarigbas
Clﬁﬂiﬁﬁfﬂoﬁ thid 4R bade@0Es BYarRin6 28H s%éj laH@ hiy _xlioﬁch ar {V@ ghp& molecular

art to whi ch this disclosure beldngs. e sing
t18asfyalugs, 'givep fornuglsit acidser pplypéntides pk laplarbxmmtea amhirs provided

for description. Although methods and materials similar or equivalent to those
described herein can be used in the practice or testing of this disclosure, suitable
methods and materials are described below. The term “comprises” means “includes.”
All publications, patent applications, patents, and other references mentioned herein are
incorporated by reference in their entirety. In case of conflict, the present specification,
including explanations of terms, will control. In addition, the materials, methods, and

examples are illustrative only and not intended to be limiting.
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be understood that all base sizes or am no acid sizes,
and all nol ecul ar wei ght or nol ecul ar nass val ues,
given for nucleic acids or polypeptides are

approxi mate, and are provi ded for description.

Al t hough nethods and materials simlar or equival ent
to those described herein can_pe used in the practice
or testing of this disclosuré}'SuitabIe nmet hods and
materials are descri bed bel ow. The term "conpri ses”
neans "i ncl §de&in Lighhd Mobitbd BronPBEie-@def Migae Cells
applications, patents, and other_ references nentioned
her ei Pigglesedhetsinisearaerony cxErckeldlieeiepn plgas, such as

e i . n i . . . _
L
celdctinligaridn Tadoé erbodimeitethrmekteact & “ExtragtAdds aquenus extract that

ex les_are illustrative gnly. and not .intended t
R Es mpp T e Ar OB i e R B By e fora
Aleli38n Gohlds sudhss b sadicbes Bbdd n amvtegeabosingxt, ts extoikt is

bl ue-green al gae, such_as Aphani zonenonf| os aquae

( uFos)usingticnona Reprert Redirer ypPeade e IReqUs SR such as
an Ls ell_’»l?lg-tgrged ARa0ducd & /gﬂ)zzt@nﬁgmé){{j)'n%g bqu le"(ﬂPWj tof 8ibulln® can

"Extract A" an aqueous ract that includes Folar
confyationated. afyoddsy fatigsewing durvesting and cancenfrgting dlueygicentplgae
is.enriched for.,a lectin |i S . :

| SRR ar R PR Eiestaleb A AR oP Sp e, o be olated
| fofirang doutsd. Mhhedsoliite W by OaAGA] soand df heuspandgd, such ana lake
aqueous solution. Blue-Geen A such

HeAPE BRI ROl e SPREAPFISey § P AERE spp0f blue-green

f L186d LR 3t SfartiREACIBRS orf Wte:HoBMe N The BRfdLEhbEEn efAfbnment
concentrating bl ue-green al gae cells have been

dB@dECieﬂ_é@JgTOB{ anslhgrvestirbleg-grgen algpectpramera@y.or  Spi rul i na,
can bery sgl & reen %fgg?&aq{% ﬁgdjﬁi?e[%ggﬂ}%aﬁ Bﬁ Etﬁfedcaélrﬂg@g, ffozen

nat ur al = sour ue-green a e, SucC as a
( fiquid SxempigedSondnedusinktby mefiod desmibedbdaw. & ew dyebodiment,

n-pade soyrce of bl ue- [
s bl G35 LA REFEAL A p
eMUHhBRERNThP A FREFRAC THINGE FHINDOWE Jeclloliggyg Fefes to a

al gae comercially. The blue-green al gae can. be used
dpystesn Pyereisythe dryehwilizpohe SRy ProRegifseL Wopes JRHrYS Wjprput of the

f Eﬁ)ﬂﬁ&.’ ﬂlrﬂrﬁﬂ’wlﬂzﬁ v%ér%jgl%\édrb@elt DReaBRE BREc 884 GbRA%persed in the

bel'ow. Tn one enbodi nent, the bl ue-green al gae are

havatee gtrewhaodvattipedAs) giahg)rmmnwm@%(mdﬁnergy to the
outside in three ways: evaporation, conduction, and radiation. If the surface of the
water surface is covered by a transparent medium such as plastic, evaporation and its
associated heat loss are blocked and only conduction occurs. The plastic membrane
acts like a mirror reflecting infrared energy. When a moist material, such as wet blue-
green algae is placed on the plastic surface, the water in the material creates a “window”
that allows for the passage of infrared energy. It is believed that in this system the
water in the material allows for radiation, conduction and evaporation all to occur,

providing for exceptionally effective heat transfer. However after a few minutes, as the

material dries, the infrared “window” closes and conduction remains the only means of
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out of the product. In brief, when water is placed
over a heating source, heat gets dispersed in the
wat er through convection. As it absorbs heat, water
transmts infrared energy to the outside in three
ways: evaporation, conduction, and radiation. If the
surface of the water surface | s covered by a
transparent nedi um such as pra'tic, evaporati on and
its associated heat | oss are bl ocked and only

IR FRN SRES Phastic iT BPod ket dondime liakeattt ost Addaransferred to
mrror reflecting_ infrared energ

. \V\h i St
rie proidaet, Tharelrea i riss] Wiy REERALITANCE SV B fivchmgloey,
t t [ th t i al t
B R e B WREST " Ceage of infrared

ener gyin this divsngeyisieny Hquitl atpae (aells hispersied iesalutinn) argtndaced on the

[ h terial all [ ati d [
oot oo et s ofyeBtbele” Th 81 6% sRRLRYEL P heBRthy
epdlgster Vi) \@Rbn tHeatFhdIof hbowetee rHat frem the tieoulatinguiass is
as the materjal dries, the infrared."w ndow' c

|
asrdegieriioche belt drtasiata the Waisr presebitsthg PRRELet 1P Pa AEFd gently
ls%éétgﬁgggx@%tafu?al?%c@sm%ﬂ?ﬁfon%ﬁféLﬂ)%t@(ftinglﬂahﬁél%uﬁﬁﬁfs. AT the

transferred to the product. Therefore, when
dpiodatt diieanlERRACTANCEeNhRDCYsEsie bEdtinsmitisgyo thelpgedact.

a expnosed. to.heat o ' i ' . :

S aifeRRchoba BF Blear ity et e afdadabef of pollBibsides, nuclee
phddse duteibntt Bed pigmEnis.e Thils, tHeelrghy procsssenminteins nlghetemperature far
The belt is a foo r.ad | ar (transparent | yester

{ Doy Tatspmper ARSI F B TARE i beealy (e EameyPbsth t he

Ci r cul BlHeNGyRl§Steins caLBised RFprbuck igied glghe. aBehekdIBitwo factors

into the water present in the product to be dried,
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erplySip & minutes.t Bhikprocess Apkioyinrig oae hf il intba Art, avrl inddly
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“Evaluation of Energy Efficiency and Quality Retention for the REFRACTANCE
WINDOW™ Drying System: Research Report,” Washington State University,

Pullman, WA, December 30, 1999). However, freeze dried cells can also be utilized.

As disclosed herein, an aqueous extract can be prepared from fresh, dehydrated,
or preserved blue-green algae cells, such as Aphanizomenon flos aquae (AFA). The
algae can be extracted with water or a suitable buffered salt solution. For example,
water or buffered solutions, general of a neutral pH (about pH 7.0 to about pH 7.8, such
as about pH 7.2 to about pH 7.6, or about pH 7.4) is utilized. Suitable buffered salt



t he conponents of the blue-green algae. In one
exanpl e, heat, such as a tenperature of about 65C to

W@bwanoBALC i s applied, such as a tenperature OPCHDS2D6/024769

10

15

20

25

30

70C to about 75C, or about 720C. The heat can be

applied for a sufficient amount of tinme to dry the

al gae, such as about 1 to about 15 m nutes, or for

about 2 to about 10 m nutes, or for about 3 to about 7
mnutes. In one exanple, heat is applied to the al gae

at 72C for only 3 to 5 n1nuteﬁQ_This process i s known

to one of skill in the art is fully described at

the Rossha Enterprises Wbsite, and is described in
Abglntionseire wEll kn viny il thasit and obluls pligyhdt bufférededtina (whch as about

3ot Rl Sline e ers o v gL e B The
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ezﬂKacted with water or a suitable buffered sal t

solution. For exanpl e, ter.ar buffered solutio
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is utilized. Suitable buffered saltsolutions are wel

k BBosphate-bufered salingtfor iexampled. bibrlisphate buffered saline pH. ﬁ &), and
( ?ﬂéﬁgat@(?ataﬂfb@ utl"hg u#ub%tﬁ)ghoc% hat for @%ﬁnﬁ{eg ?‘ﬁﬁ%h o6y sévgpal hours, or
commercially available culture me e aquedus

exveraighi. dn sewrg enanples, yhepadgdeds meubdted inwnraquenus solution for about

RS SR PG B, B 5 SRR B i

apouttto 315&@ 12 Bburs! Thbalghe ddpendbdiin theBufEbd af Joliod @k be

al so be perforned at room tenperature (about 25C) . In

0 ﬁ@t%ﬁ#@r@ lighirie defrease grsradation. Epiwingdncupatign n ap agpequs

didiaforNRRAREA AIRRANS sé&?at@cﬂﬂ@ﬁ tﬁequ%)aous' SualS AR %mee%f algae

about 10 nml to about , such as about 40

plrothp hateoupslptionesich ab theesall solntierk sapbemixgd by IWpeated inversion of

a 4 ' a

TORVHTHE RHLERIA o AR, BSoPhelurfror BUEMIEHE R heRh can be
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Sot ut 1 ERNaPRE sdatition sl e MR aEel hesten AL, Weigh generally
abpptarshhd in@blon a4 solaeda Thikt extriéteSteAst Ext@Et ADOMis Hdefnatant

an hour to about 12 hours. The alqge suspended in the

b apiealy capbe steydizad.isyeh esdyy figgation one example, a bright blue

supernatant is decanted following centrifugation and sterile filtered using a 0.22 mm

filter. This filtrate can be stored, such as at about 4°C in the dark.

The extract that contains the selectin ligand, such as the L-selectin ligand, such
as Extract A, can be dried, as described above. In one example, heat, such as a
temperature of about 65°C to about 80°C is applied to the aqueous extract, such as a
temperature of about 70°C to about 75°C, or about 72°C. The heat can be applied for a
sufficient amount of time to dry the extract, such as about 1 to about 15 minutes, or for
about 2 to about 10 minutes, or for about 3 to about 7 minutes. In one example, heat is

applied to the extract at 72°C for only 3 to 5 minutes. This process is similar to the



protected fromlight to decrease degradati on.
Fol |l ow ng i ncubation in an aqueous solution, the solid
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m xture of algae in the aqueous solution, such as the
salt solution, can be m xed by repeated inversion of
the vial, and centrifuged to renove solid material.

For exanple, the suspension can be centrifuged at 400y
for 10 m nutes. Follow ng separation of the solid
material, the supernatant, whi general |y appears
blue in color, is isol ated TH“S extract is terned
"Extract A " This supernatant optionally can be

s peocedsi faedtyingaidae debAbdriyi ¢ttal. AtHvatuation ofEneexpBfflciencand
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R ot BB sheehalant sl S b xR orighied for an L-
t lsasctinqlgaﬁ& it ﬁ@m%bﬁt&ﬁZS orEMGH alBsut a%%ﬁ ok ffoth AH0.5kam to
m nutes, or for about 2 to about 1 nutes, or for

BBt S2rame, ifom abpu EEAEIe, abpyt Zograment arsbied aduselt exteact, such as
appiriced. 49 oh@&e@fftcr thrﬁftmg %%AI%}?IE 88 laf)f C%VE éuﬂpo@ H%l@c%m—

Thi's process I's si m ocess y| ng al gae

( sewaisngrexiragiof hlue- grébE\a@aa &t dbont bgrah‘fna”raggneEfaQMaoue exdyact, such
and ty Retention for the REFRACTANCE W NDOW(t m)

D|a§/ )% stem Research Report," WAshington State

UEI ?/ler B sfe}éﬁtnﬁ’lilgdrﬂ&ﬁn bMﬁ&@f@ﬂfﬁﬁrﬁ&ﬁ)theb Q&)Jg e}@f@a Af For
ski in t ily.produce a dried product
f E¥pRlR ¢ %a%fif‘& gtllgwfla %5%4%@}1 pHEtisaERy- Jgioas exapple,

sexghalA ﬁl%%ﬁth&b&wnﬁ QRolid Sibkiritd incRIRPL-SSedh, BiERGH, ¥LE-
amount of the selectincontaining extract of blue-gfeen

abgesin. Nagnetgbeads eejiatently bevadrta etseldctin sidhiae dutmen Lagglectin can
L 23 14N Al .abo
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alGHNB ANEr Astedsiondia MP_DO@?%naméxemrﬂh'ry athirmque@baeguence of murine
LT PR L A —
S eét&Giith ACQRNBIAINK 8 c8sbibaBlo. A{AIS 2681 I ABIEIT t1Mds8 §Rubsices were
about 1 gram of a dried aqueous extract, such
available on the internet on June 24, 2005, and are 1ncorporated by reference herein.
Additional exemplary sequences of L-, P-, and E-selectins can be found in the

GENBANK database.

The selectin can be a native molecule, such as a human L-selectin, a human P-
selectin, a murine L-selectin, or a murine P-selectin. The selectin can also be a
genetically engineered form, such as a recombinant molecule that is a stable form of the
L-selectin, and/or a molecule that includes a fragment of a selectin, such as the
extracellular portion of the human L-selectin molecule. In one example, the selectin is a

fusion protein in which the extracellular portion of human L-selectin and the Fc portion



as extract A. A selectin ligand can be further
purified fromthe aqueous extract A For exanple, the
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fication hi one exanple, Extract Ais contacted with a
solid substrate including L-selectin, P-selectin, or

Esel ectin. Magnetic beads covalently bound to a

sel ectin, such as human L-selectin can be utilized. An
exenpl ary am no acid sequence of human L-selectin is

set forth as GENBANK Accession,No. NP 000646; an

exenplary am no acid sequence Of nmurine L-selectinis

set forth as CAB55488 and an exenpl ary sequence of
n@lﬁgémﬁn@‘l)}é@l Suclsres@nbmwtfusuaspmme/ammﬁmup avdilable, such

t he i nt er ne@k]gleo% unteseé% §ﬁ 8\%}:‘3 tﬁ??&%‘? g%:r"gtlﬂg’&t pipe solid

r sfilestratece vilenthi boundetdiht bélétﬁin Q)(:ﬁliip'lﬂlt Mot BRI 5 s&Ectin, is
E- selectln%%can be found in the GENBANK

dé‘?cé‘g%fg‘éw“gﬁlée WpFragiaph Febiactye’ (henmaterywlvhe exdiapiof theblhe green
aglgaeppuman L-sel ectin, a human Pselectin, a nurine
L-selectin, or a nmurine P-selectin. The selectin can

al so b Q‘h@nﬁ?e?ﬁf & |tﬂé’al§i%§h£%ﬁéc?ﬁcailg rbfﬂd}gz 3 léglgct %en isolated.
reconbi nant nol ecul e IS a sta orm o

L Ferexanples thesaleciin ligandwhe clededtiivan the medoudmsanaseﬂe‘cag neiddcule

N TR IET T AR e A

s etlextini molecsﬂcausimgammﬁne &ﬁaﬁehﬂaﬂ&’br@lbmg Ih€at treatment.
extracel lul ar portion of human L-selectin and the Fc

por t i oAeiisclusedigdinhbed istlateSyelctitigAN hﬁ)@@ﬁlofeuelhpwelght of about
are ¢ nnerC|aIIy avai | able, such as from for

e§§§f§:a 25’ AR ? SHeh asAbguicRkIe vade é@@ﬁmgma@@gwa e one
| B BhIE tthe fﬂ')‘lﬁtea Qélbamsli“gl%& flo@st alerPnSEelaLIE\pélgl{t 519 SH%Dtal?ﬁ about

sel ectin, such ect

i A¢ &Qaﬂlé@%r\mc’mmgwen@um riapamembc@nmacﬂne Aélec(tinhgand does not
Vel B 4 Sobdi Iue ae

g act 10} lc)s. eﬁ‘o?)éﬁg %é@é E{l}g}?lnl?l %1‘%:(% P&lg o}l;m%] cﬁh?leé v.v1th itself or
swilithahother sslebimehgmdol ated. For exanple, the selectin

i gand can cleaved fromthe reconbi nant selectin

ol ec ulneseuablngxampledaindert iopatdiMg cohbigios€ hecdelddtih ligaAGan
can also be cle vegpfro the reconmbi nant sel ectin
A

nBEUHP &0 &hgP afomplexAtilie ShkBr srbungs igorradiunder
t h@todBethg cAlitttng %&ﬁ&gcd?ﬁrvﬁélght id ah)%ui‘ ﬁﬁl BLIFE la%ghbféx of

i gand has a nol ecul ar wei ght of about
three 57 kDa subunits is formed the apparent molecular weight under non-reducing

conditions is about 171 kDa. If a complex of three 54 kDa subunits and three 57 kDa
subunits is formed under non-reducing conditions the molecular weight of the complex
is about 233 kDa. Thus, the purified selectin ligand can have a molecular weight of
about 200 kDa under non-reducing conditions. If a complex of one of each ligand is
formed, then the apparent molecular weight of the complex is approximately about 111
kDa. Alternatively, the two subunits can not be in a complex, and the apparent
molecular weight under non-reducing conditions will be the same as under reducing

conditions. The selectin ligand can be a protein or a glycoprotein.

The extracts and compositions disclosed herein can be administered in any form,

including as solids such as tablets or powders or as a liquid preparation. In one



50 kDa to about 60 kDa, such as about 55 SkDa, under
reduci ng conditions. In one exanple, the isolated
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or about 57 kDa under reducing conditions, hi one

enbodi nent, the selectin |igand does not forma

conpl ex. For exanple, the selectin ligand can not form

a conplex with itself or with another selectin |igand.

In several exanples, under non-reducing conditions,

the selectin Iigand can associgte into a conpl ex.

Thus, if a conplex of three 54%kDa subunits is formed
under non-reduci ng conditions the nol ecular weight is
ab@ttiplel he ckBiposiftrd ard foamalared| fexentdrall ddbegistafio DaAn example of a

subunits is forned the apparent nolecul ar i ght der
nioRMpladen-pimge igrrharmensutisal prepaation (pychass tablet, Entegshpgud,

i upyaj KR o Dhifpietliat Bisd
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weiagipie thé corhpositiomps e phirmaedvitioal PPEBraiDR. inPhaisular aéablet or
purified selecti.n.ligand can. have . ILaht
GOkl o SooRRdn hedr Commic ot R Rl i enay be
Coefneed o tisoree: 16iits eadhiuschgpaled, dashdigored]etd, bavh cohining a
apparent nol ecul ar weight of the conplex is
afgﬁliaa?é}t%%? HBDERou B HeRomRAPTETTh A P PRIET oF FErmplgg or asa
S IntoR aGASHeRQén RGini dudus AERIAE Thud esdzh SordRRA &M tablets,
mol ecul ar wei ght under non-reducing conditions will be
t tapswesydispersions evspeesiensi spdptivondiapiubsssnd thedikse Beeavse of their
i gan . . ej L. .
| PREGA i B 5P S GRAT E ieI ee wi
afbamninsileclechse solamhafmacentidahcdrtiels ngdessrisal dbdse s emphged.

tablets or powders or _as a liquid. preparafi,on. In

ofteu s TR D ARG gt gten B RRn ai ted 7 gpee eans, or can
et Rrahlafd Tordthdridah®OE dofifer§ XaiR ke baf nd lindfedud aitlafivalodr
use i s a pharmaceutical preparation (such as a tablet,

efiensderma] deliyew: parenteral liquid, capsule, intranasa
I'i qui dT}?erﬁ'?%ﬂagﬁioﬁsoéa K (!Tﬁde%ﬁft’igﬁ it bR :aéjﬁiﬁging agents (such

exanpl e the conposition I's a pharmmaceutica
pasgpegeddtingred maizetarch, polyainylpytrabifete ophydapgubeyl As is

kno in.the.ar C 0s) ti,on uita for. oral. ..
aenmicetybTinders SOTRET shoniPTartete Ll ok fBpating gvtose
asr cabfsh hedrogapstospiste) Olublicitsgtsch a8 aclnesiuih afetdategtalk or silica);
therapeutically effective anpunt o he ¢ osi tion,

ad S GRS PR Ooon s BiPfo Sipring Egents (such
ShHSRANM RAbryl Bulpiktdaueous |iquid. Thus, dosage forns
include tablets, capsules, dispersions, suspensions,

sol ut i rmne esamplel agblghepntaidng thesompesitiensalisstosedhgrein, such as

but not limited to an extract enriched for an L-selectin ligand or a solid form thereof, or

a purified selectin ligand, can be prepared by compression or molding, optionally, with
one more accessory ingredients. Compressed tablets can be prepared by compressing in
a suitable machine, a free-flowing form such as powder or granules of a dried extract
and/or selectin ligand, optionally mixed with a binder, lubricant, inert diluent, surface
active or dispersing agent. The composition, such as the tablet, can include
pharmaceutically acceptable components such as lactose, glucose, sucrose, corn starch,
potato starch, cellulose esters such as cellulose acetate, ethyl cellulose, magnesium

stearate, calcium silicate, precipitated silica, talc, fatty acids such as stearic acid,



ease of admnistration, tablets and capsul es represent
a conveni ent oral dosage unit form in which case
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enpl oyed. However, the conpounds can al so be
adm ni stered by controll ed rel ease neans, or can be
formul ated for other neans of delivery, such as, but

not limted to intranasal or transdernmal delivery. The
conposi tions can include inactive ingredients such as

bi ndi ng agents (such as pregajylnlzed mai ze starch,

pol yvi nyl pyrrolidone or hydroXypropyl

net hyl cel | ul ose); binders or fillers (such as |actose,
paﬁttrostastallima cq:lhmsymaaialubmwa:c edd the tike The tatddts brierpsules can be

0 i cants (such as magnesi um
?&b Q@ﬁ@PW% %gf g§ rglsintegrants (such as
p ot at OLfyuRy rbp:Ritions GromI SR biraiby 64l @kelhe fotim Y€ FdrieRSmple,
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active or dispersing agent. The conposition
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c on‘ponﬁﬁhé}té%ﬁ%t@é %ﬁ%@&%ed%h&%ﬂ& s ohd or %ﬁé }ga%gceutlcally

starch ato s ose es ers suc

c adceptbbls élmﬂa:r@ agents, flteny suppetts, uhlokemngmmeﬂhstmlmprovmg agents,
arate, cal ci un15|llégﬁe precipitated siljca, talc,

t
£ Sl eent Rrgten Aoy salivrs dee et ABa P per gy Agents.
C ehsbites CandAR Bk ﬁhﬁiﬁr@sﬂﬂer&c’iﬁn%} ﬂfe%sea— B&pehaink 8h $he°ﬁ)rm of the

capsul es can_be coated by netho Known i n
aftmpasitionicapiepal Be P%@osﬁ@p cai also H’&lﬁdﬁ .awp%tpmqmuelam a
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mﬂ&hmah&ﬁﬁ&mQUMndafﬂ&n@awgptabIe additives that are

i nactive agents, such %1 suspendi ng .agents (such as

sor bi t Byseveral embodiments, the composition can include one or more additional
extract(s) of Aphanizomenon flos aquae (AFA) that induces the migration of stem cells.
This extract can be obtained by extracting liquid Aphanizomenon flos aquae (AFA) in
an alcohol, such as but not limited to, ethanol or methanol. In one example, the
additional extract is produced by extracting Aphanizomenon flos aquae (AFA) in about
10% to about 20% ethanol. In one example, the composition includes an extract
prepared by extracting liquid Aphanizomenon flos aquae (AFA) in about 10% ethanol.
In one example, the additional extract is produced by incubating liquid AFA in about
10% ethanol at a temperature of about 65°C to about 85°C is applied to the aqueous

extract, such as a temperature of about 70°C to about 905°C, or about 85°C. The



syrup, cellul ose derivatives or hydrogenated edible
fats), emulsifying agents (such as lecithin or
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propyl - p- hydr oxybenzoates or sorbic acid). The
conpositions can also be nade to be pleasant tasting,
and thus can contain buffer salts, flavoring, coloring
and sweeteni ng agents as appropriate. Diluents and

ot her inactive ingredients such as one or nore
pharnaceutical 'y acceptabl e bigding agents, fillers,
supports, thickening agents, taste-inproving agents,
col oring agents, preservatives, stabilizers,
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s u p er natradthod 1§ de¥ciiBed k&&ia f@%}iﬁ')cmgl dlerf Bal ﬁﬁ@ﬂ’igétﬁﬁﬂ{y
ut 50 ng%to about. 500 such as about

a suhjeqh aélgeregqggmally gﬁfequ/e@fnoph@f@maq@eous extract of a
pBth@ %Feten bfa 8 6Bk %ﬁ&fﬁ?on%egoﬁ Gs cﬁég}fﬂe géfs%%i g@l{lj&%ﬁ f%r5a selectin

exanp e, a COﬁpOSI | oNn O
t bg@ldof’emh 8s hrsaleptimfand/ DDzlrthatapeutlcallﬁ effiectine tinoabiofih pﬁrlﬁed

9Ll in (ffganc{ Oﬂeas%Pec{m i]igzgldacg}l %e an E ltectln, %‘—sefgctln, and/or an E-
selectin ligand. Selectin ligands stimulate stem cell release (Frenette and Weiss, Blood

196(7): 2460, 2000). The subject can be any subject, such as a human or a veterinary

subject.

An aqueous extract of blue-green algae enriched for a selectin ligand, such as an
L-selectin, or a purified selectin-ligand from blue-green algae, can be administered
alone or in combination with other agents. In several embodiments, the purified
selectin ligand and/or the aqueous extract enriched for a selectin ligand (or a solid form

thereof), is included in a pharmaceutical composition along with a pharmaceutically



dri ed sel ectin-contam ng extract, such as a solid form
of an aqueous extract enriched for an L-selectin
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non-limting exanple, the conposition includes about 1
gram of a dried selectin-containing extract of

bl ue- green al gae (such as AFA), such as a solid form
of an aqueous extract enriched forman Lselectin

i gand, such as extract A The conposition al so

i ncl udes about 150 ng of a s nd dried extract of AFA
, Wherein the second dried eX%?act i s produced by

i ncubating AFA in about 10%to about 20% et hanol at

aheuitatl® carfret Ol‘h%lih@@ﬁtloaﬁy effedti@e ambotts oDARlitichal bungRnents, such as
hour's, such i ncubating AFA i.n about 10% et hano

f %ﬂlldéﬂmﬁmf@ﬂdlggﬂﬁ% CXEasis, HbRlE0 wnilﬁlsfefﬁdé theoigpigct. In one
ENNR gﬁ chnn écltl'vg g@ﬁchﬁﬁn'o? al‘il EQRbhPEGract of

hérein f en ncin en1ce [1zat1 on
aghiunigeder nigagenrichad ﬁcurlaj selcctlrahgamdn%nfp@mmstﬁeﬁdl tg ﬂeﬂfﬂuémti vigws, a

nt.of a ueous .extract . of
cHetod & Dep R SR P b R oPRagh R 4 Eputgect
S gdrBysitsiry ddhﬁﬁ@l@nn% yeRrapsuticall ¢ kffedtive amatat/ offan aqueous extract of
t herapeutjcally effective anmount of a purifie
sblluengfqeﬁ 2)gag afeFhe Rt aceleelin v e as ERleHn &‘r?feby increasing

%o%?ﬁiaﬁon Ef%&h@@ﬁs 1H'theasﬂgfe9tr an Esel ectin |igand.

ec in Trgands stinulate stemcell release (Frenette

an d Ve SSe. sEéc%’cd ndi) ﬁﬁﬂt)ing %%ﬁlﬁ‘a £230Qkeoud BRI #feh, BB that a

be any su sSuc h or a veteri nary
s sddjdefotm 1smlodmad=,caud aeh(drmutlcadiﬁl e[ﬂeuyegin@gnt @ﬂt@g@hd form is

i ch or a se t|n
orinafired B tudfalinnte: JARM RO TR R Y
Catirde sadhbisih stdons et aen6f Klie-pidet lghs eﬁ&ichemfom rséieamhegand, is
aggnts In several enbodi nents, .the urlfled ? % Ib
@ 6 5’ about 0.5

BYROU I b0 20RE LY EBELIE WR PRI B0 &
?rﬂ%) Ibb@f‘@zglg(lp br BoRbbét J. Pl AbbHED. ?glfa)n pér%g ibB&y Wekdt. In

naceutlca COHDOSItIOh along
phmthmsmﬁcc abm-jdan@@pmllée &)@refﬁeetrve Wb@fém sdigl fpym of an

O e e

2
s can so be
agriniosbetitesigrtum, dsihﬁaom abgue Ot5. grhm to algoug frigomhd, roe fitom about 1 gram to

;hﬁég grjatéécf y SB?Cl Ct | V régg%(tag%ge gqeeegéf:‘:té el m of B'solid

sedardfithe édt@&%x‘t@ctaﬁ Bldélgiéeﬁfa@gie leBriéted forbh Qéléotln'ﬂguﬁd is about
a nethod is provided herein for increasing the

mdlgdmzat i on of stemcells in a subject,
The active agents of the compositions disclosed herein can be admixed with a

carrier. In general, the nature of the carrier will depend on the particular mode of
administration being employed. For instance, parenteral formulations usually comprise
injectable fluids that include pharmaceutically and physiologically acceptable fluids
such as water, physiological saline, balanced salt solutions, aqueous dextrose, glycerol
or the like as a vehicle. For solid compositions (e.g., powder, pill, tablet, or capsule
forms), conventional non-toxic solid carriers can include, for example, pharmaceutical
grades of mannitol, lactose, starch, or magnesium stearate. In addition to biologically-

neutral carriers, pharmaceutical compositions to be administered can contain minor
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thereby increasing the nobilization of stemcells in
the subject. In one specific, non-limting exanple,
the aqueous extract is dried, such that a solid form
is produced, and a therapeutically effective anount of
the solid formis adm nistered to a subject of
interest. The therapeutically gffective anount of the
extract, such as an aqueous extract of bl ue-green

al gae enriched for a selectin ligand, is from about

0 agounts obiantoxit., amxigl;iapesubm@ndewych/\asi witing erenimls fyiabapshts,

%g%&%w% and ggl bﬁ{f Bm% ‘%{ﬁﬁr‘géﬁ lglée ﬁ%ggawga(p{nrnloa%netate or

anmbhﬁrmbmﬂahﬁwc non-limting, exanple the effective
anount g@ %be solid form of an aqueous extract of

bl ue- gl BERHSFSSMOMR, BRLbe adspinisteses) aéétgiwnlfiegamy,u syich as about
f base Abaut a&u@@vl% @Weél@ aBRR Y étnglg:?g‘v Béeoemla%p MWt twice a
0.5 gram to about gram or fF om abou f

ad@m #bout girgeimena dm ospets. fQre, of whitl-ih ith dr cmg rwdaimdletenmne a

t f t of the t he aqueous
t Herpblifah KR AR RbuR e BriBRd 1elochR R, ok ACa ey attract

| exyévhed fremedsalictid ligarainin dhespreificieondl@aiting eRdmplBShe amount of
gg&snlons i scl osed herein can be adn1xed with a

c

Bng st et as e amquitpf eclbpxprpreing S¥34e s agfested.
dependTRNthbRABewRANY @ffécﬁﬁre BRGE OF arfslleBh St At k- DEL N F pae

enpl oyed. For instance, parenteral fornulations

ugrriahpy for grplertieliganil aud tislfreqpengy o adihimistration ofitbese

p ﬁﬁ)ﬂg 'cﬁffi1 h!:}yeﬁﬁ %ﬂ aﬁ%ﬁ?tk%:f ?a%l[ ?? lﬁllé abstﬂﬁ © etélgg Iore s&{efles ots algae
suﬂlluted,dhs geraqa]l health ctfeket smbﬁaet b@dlg/tm@nt@lL afl the bEyﬁdlkgiczaS a

! BRGt ise pStels P o e B BRI ) of the

salbjedt béhg irédied. CEH dqo€dud @Elaracft @dn W RAIABhiStered directly, without
g&arn&ceutlcal grades of mannitol, |actose, starch, or

iresithfrRiyeicamaragmetar, oaqen bg ashnipisteridgn epether nhysieal tforat.
CRhds Y che RIMBHARAE ¥hd &RactGO BRABI IO MBS as.a solld In another
adm ni stered can contai n m noranounts Of non-t
aembadiment, e bgueans exdrackig dhe(&sandﬁtenlarsge@ﬁc anuilis né d,lssog/ed ina
a [ |ng agents and the
&E‘Hérsapd Bﬁb%%%[e\llﬁ% aéﬁ% sterecg o@FI%‘? Jeé: -

or ex sorbi tan

nonol alyeaifie. ass'Elys ﬁ)relfefeﬁﬁmmgei thefapeitticalByerReti edlithfing beisueous

at_a n frequenc uch .as _about
extrac suc?l as an ac%leous ygan%l enriched for a selectin are provided herein. In one

specific, non-limiting example, different amounts of a selectin ligand-containing extract
of blue-green algae, such as AFA, are consumed by human subjects and the presence
and/or quantity of stem cells (which can include subtypes of such cells) present in the
circulatory system is detected and/or analyzed. In another embodiment, an animal (such
as a mouse, rat, or other veterinary) model is utilized, and the population of newly
integrated stem cells is monitored in various tissues (see the Examples below). It
should be noted that the methods disclosed have equal application in medical and

veterinary settings.
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determine a therapeutically effective anmount of a

purified selectin |igand, or an aqueous extract

enriched froma selectin |igand. In one specific,
non-limting exanple, the anount of circulating stem
cells, such as the anobunt of cell expressing CD34, is
assessed The therapeutical ly gffective anpbunt of an
aqueous extract blue-green al gaé enriched for a

selectin ligand and the frequency of adm nistration of

t hese Begmdisistdftow,proddediapdnthistared, thabl'uetgyedﬁfalgae extract and/or

factor such as .the genus or. specie | gae _ . .
PRRRGEAgIeEt e et idiee Ao n O it QeBpRa I peatsigoulating stem
t c8IRt afh a@ Gﬂ)ﬁmﬁteﬁ{%ﬂ‘s ah@8l CBI3 FNRMACTRS hifbofcdn GRral extract can
hei ght i ght, body fat percentage, netabolism etc.)
oflse ﬁ@hlﬂgm teagsicnfanerease ingieragellsihat can be swssuasd byfvoreseantly

b baflfls Iﬁ)tagétﬁq?}g}d@ eﬁns)ﬁroc I%Q ?su& s oh M dstté}ﬁ cell weP]sne (see

yS|ca par ane or “can dm nistere
phits:i/eatw . §temoeell. éﬂmn!&phmmlkahieﬂeasrmm seenlso the extract is

S RS b bt FadhidPatc; el fierehent sbeled

S p@gichidtaladiyde tarl ey SiSMEY/RED dolls aAﬁQﬁtEdc@l‘lulé&rBillzyme ALDH
subsequently adm ni stered to the subject. Specifi

afaldgpyde deh Yé@tgewﬁ)mower& b dta Jeoreseant-lapeled Rminonealate, which
agB'HIBE dl%S@(ﬂﬂl QUfs. ef(ﬁ\.{s a&ils ﬂ'ﬁyﬁJ{’ efite Wg 'Agg?tz |(Srl]10h Fs stem

i gand enri or a selectin are pro
onelsy pesonfei thxoresgﬁmt | Ottiet celly (sxchmplels thiatfafemct stenagellsyinduding

f,. | d f bl ue-
ariRadaikb) gl S B BTN e sui ects anc

the presence andl.or of stemcells (which
el DBy REt SR Mopifeidn ShEB REas FedtiHsSaYirz e
CkdspotlsabOstyme¥he O pasu@e;r asgeetcf 8én A5 ¥EBE: I Bne
anot her enbodi ment, an (such as a nouse, rat,

o FBpdEent, Bo¥IdRg3 %ﬂfwé&ehectvghgﬁnmfr%bluewnta}g@e to a subject will
PeRAhad BhiliRs o kA Lt &9’5 Hefikeft %ﬁlei %e?t nstlrﬂpﬂérfglﬂr fi\gh as

in various tissues (seée the Exanples be
béessithar dbaut dthoutselesrethroahoutit beuradesd thranaboetiadurs, less than about

ap O{llc ﬁ:tss %gn ag &{{gg i te% o1dle¥s tﬁl% %}ﬂ)gﬁ Yo mualtes foll(e\glrné d,

settings. Regar SS O provi or “aaninrs
th@nhmwmﬁ@ﬁeen al gae extract and/ or purified sel ectin
ligand induce a transient increase in the population

of ci r mdrtenitedbhedmadelilisratist oNtha 9q8Ioa4 extedceol Kled-ben algac

aggr/w ed %?%?sgl-gct?ne Léa%d ;Lh or t’3}|1el'lpeur1 1reg %Qlec%ln ?g%n(? )irgsru%g t111 t(}:lgln
mobilization of stem cells into the circulation from about 10 to about 30 minutes
following administration. Mobilized stem cells will enter the circulatory system, thus
increasing the number of circulating stem cells within the subject’s body. The
percentage increase in the number of circulating stem cells compared to a normal
baseline may about 25%, about 50%, about 100% or greater than about 100% increase
as compared to a control. In one embodiment, the control is a baseline value from the

same subject. In another embodiment, the control is the number of circulating stem
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stemcell website (see

http://ww. stencel | . com techni cal / al defl uor. asp, see
al so

http://ww. stentell.conftechnical/12 al defl uor. pdf )
Briefly, fluorescent-|abel ed am noacetal dehyde can
freely diffuse into cells. Anjdntracellular enzyme
ALDH (al dehyde dehydrogenase) converts this into
fluorescent-| abel ed am noacetate, which cannot diffuse
igtls ff antungreated bubjecthndy a s;é)ljdcstrediai whhe plactle epahagnacological
ALDH (such as stemcells) becone fluorescent. O her
@M% (such as cells that are not stenrcells

|nclud|ng dlf e .entiated.ce non I
A R s e
MR ¥u P& %ééﬁ@or?ﬂﬁyﬁ&% hI@ndifien rs@&pﬁﬁl&ﬁn@fwﬁi;ﬁ%m&ldh&omc
to a part |cular

oSe o que- reen al gae e hg
Uﬁieessnttmmaﬁte Ny POAPERaIYS disaSeT T Gorgh BRI ARG ARPubject
:;%lgﬁ &IA? call 6% n{l’lllg}g{i‘g fhg slgg{c’(fﬁgésﬁ% énll n@%ﬁé"ﬁ%tem, lymph

i"on 0 St e I's within a
cEtedi, BartlionEscpler systbm, ou elhdoasnet oSt Harsp@b’@mm@dimerrte the

less th about 4 ho | ess. t han

tﬂrg}pcyﬁ%{s %teﬁggﬁosm,lzglg él{nﬁra% 81 %ag %ﬁacl{hfa?tttﬁg ulseﬁkm%o%sss

t fiadhs@ At alObRIn e rhliblowlagsiadiiinsistofalid lbver, dranpogthe
enbodi'ment, adninistration of the%géyeous extract of

bilisenseyrand sorditians depiribed dtthe Hramples PERYi n | i gand,

and/or the purified selectin ligand, results in the
mobi | i zation of stemcells into the circulation from
about 10 to about 30 m nug&SNIBL, % ng adm ni strati on.
Mobilized stemcells wll enter the circul atory

Syst enthd fa)U,ISwing(HXemplem gret;inw@ndrtb éllustite piartioulan faatvgessif @pgious

cells within, the bo The percen

| ﬁ%sﬁlé'a%ieemtr?dtfﬁ@t%w St erratien! PgREpaRPuEpLpe timited o
cgﬂpgﬁﬁgmggx basel i ne may about 25% about

50% about 100/60r greater t han about 100% i ncrease as
conmpared to a control. In one enbodinent, the contro

i's a baseline value fromthg,gae subj ect hi anot her
enbodi ment, the control is tﬁe nunber of circulating
stencells in an unPrmhtcadnsﬁb,Féc%tnd extraction subj ect

(reat o R B AC SRR o By PAE T RARL IR S rom
eadAHBAkS Tﬁehﬁuésgnl@me@ngae was dried using REFRACTANCE WINDOWTM

Technology.

One gram of dried algal material was resuspended in 10 ml phosphate-buffered
saline or water and incubated 1 hour at 4°C and protected from light. This slush was
mixed by repeated inversion of the vial, and centrifuged at 400g for 10 minutes. The
bright blue supernatant was decanted and sterile filtered using a 0.22 mm filter. This
filtrate was stored cold and dark, and used within the same day of preparation. This

extract was called Extract A
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enbodi nents, the subject suffers a disease or
condition of the skin, digestive system nervous
system |ynph system cardiovascular system or
endocrine system h specific enbodi nents, the subject
suffers osteoporosis, Alzheiner's disease, cardiac

i nfarction, Parkinson's diseasg, traumatic brain
injury, nmultiple sclerosis, citrhosis of the liver, or
any of the diseases and conditions described in the
Exanpl es bel ow. EXAMPLES TiBxahipild W ng exanpl es are
provided to illustrate gﬂftlcular f eatures of various

descri beSelestbligand fxiracteddramp sdei-gY : maderiple andmethods

i nvent 'Ba er§ oy anczzﬁotpop@eﬂ du‘i'f\ﬁe@ GeflowbRas %uép%ﬁaéara%a cultured in
exenpl i Exanpl e Production of AFA and

eRPﬁ\rﬂeIG‘w nmth W%iéete) rcelé Reraing 4%, penjsH lim pncbsireptontyics ardilae

I f |
BBt P PR SRS PEN  Fisl E sAlea
T‘Pﬁ&ﬁbhh’c@@)&ffe@ aliteaioniafnimly 0.6200 ik ante tefet lcal‘ﬁleemm or bovine

resuspended in 10 hosphat e- buf fered saline o
WAFTER AAPHIP B’bléff’lég‘mfgﬁ& ya%n%@tstgw&a BERSRRGSRiRe

| tb&rﬂﬁng 2584y, @l §RreARSpAEE REMI 1608AIAThehOMEH S0 F&AI Calf
the vial, and centrifuged at 40Qg for 10 m nutes. The

biSerim (Gibers Granskislad M0, 104 eleninn: e Pamieillin #ndj 1% Streptomycin.

filter [ .

st or od (oAt TR vt Del phffer oFMereshnbfoPbffe Yen gloac

p Uppawizdmenns fIoha@iae )(AFA@: tvaswalstaioed frem [E)pbr KbimaftEk alreph ©regon,

n&ﬁﬁbﬁgt'n | i gand ex cted, from AFA-W eﬁials and
origAY e s 7o el PREAT VA N} dior 194 RpShimens, a

WRbR dérSw AWbRSAEEb na s gl 4kid MRehi b REVIL-G, 6o vahwm@P{mad been

fetal calf serum 1@6Een|C|II|qMand streptonycin,

Lglrleil aingthe REGRAGHNGEWINPAY cdying ieripelogia Jhued Sowder of
' gg%mﬁsz%ns@&qs éﬁﬁ&é@%ﬁ%&ﬁ@%@&%ﬁaﬁm@ EsSRdidieCA.

taini‘ng 0.02% Azi de and 1% serum or
b®niergeam of dried algal material was resuspended in 10 ml phosphate-buffered saline,

and incubated overnight at 4°C and protected from light. The slush was mixed by
repeated inversion of the vial, and centrifuged at 400g for 10 minutes. The bright blue
supernatant was decanted and sterile filtered using a 0.22 mm filter. This filtrate was
stored cold and dark, and used within the same day of preparation.

Monoclonal antibodies: The CD62L monoclonal antibody TQ1 (specific for the
ligand-binding area of the L-selectin molecule) linked to phycoerythrin (PE), was
purchased from Coulter (Hialeah, FL). CD45-PerCP, CD11b-PE, CD14-PE, and
isotype control antibodies were obtained from Becton-Dickinson.

Capturing of ligand using Dynabeads and chimera proteins: In order to identify
the molecular weight of the selectin binding compound, a cell-free method was used, in
which Dynabeads (Dynal Biotech Inc., Lake Success, NY) coated with Protein G were
mcubated with a selectin chimera protein (R & D Systems Inc., Minneapolis, MN). The
chimera protein is a fusion of the extracellular domain of human L-selectin, P-selectin,

or E-selectin, with the Fc portion of human immunoglobulin G. The chimera protein
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Calf Serum (G bco, Gand Island NY), 1% glutanm ne, 1%
Penicillin and 1% Streptonmycin. Cyanobacteri al
extracts: Dried powder of the freshwater bl ue-green

al gae Aphani zonenonfl os aquae (AFA) was obtai ned from
Upper Kl amath Lake in Oregon, USA. For early
experiments, a freeze-dried powder was used. For |ater
experinments, a powder was obtaihed from Desert Lake
Technol ogi es LLC, Keno, OR, which had been dried using
t Weas REFnay Akl antolt@Rrotein Gheyated)Diyeableads! weing. thdproedol

irulina at ensi.s s ,obt ai.ned fram .
DB i Pk RO B B3 SR Rl i
offreshly etidab gahg/mhteltiici ofiigethgiSimRRMARE: 4 PHED(SHma Aldrich) in

hat e- buffered_sal i ne, and incubated overnight at
OC e Bttt B R g b0 GHemaTHaRgDShe oiass hulinghipgstopped

L,g? @é}?cgﬂrilngiﬂﬁlé 8EREs HonPhhe "cfb%s-ﬁhﬁh% schgmﬁ el fe's&égtglgdé?g?‘ﬁl 50 mM

O mnutes. The brig ue supern Was
d dRh belder phbl7 .8 ( Bgime Aldii¢h) dordd mimitteg Bnbowd@ chimdra Wwaeeluted off

Thi ' . .col d. and. d , d,used

et LSS 18RO B i P TR were then
amtsieddeesal tihies ilCPBR bHTAGRH adddd taatiiebidd nadCAFA water extract.
(% ecific.fo tg% 'gand-bi ndi ng area_ of the

L- gg?i@ﬁﬁeﬂalrﬁﬂ% |f£‘§ alek &4rach Wahsiatsd i pngrofihrepmpys: i By
PY6iGHAEETh iR b B cbRthintdd r i

COI | b PE. Chi4 PE "aﬁtﬁf"fﬂgﬁ"‘e@@”@ aptodiptob by eftfh it pH 12.5,
oBidhireupetiting foethesplepinligand bindingzsie using §nain seleptindigands. It
ug/ i I, 1.AS. ln.order . to .
R L R e N L

c pwpltadriy, both Letleetinr e Bypdldvtid. was used, in which

Dynabeads nal .Biotech.lnc,, Lake Success, )
coat edﬁﬁafagl%@te’émﬁmé%ﬁéﬁiseco i‘?ﬁldﬂg‘tré%o 14t E%émcsﬁeﬁtmﬂgc‘ﬂ
ChisioarpRotpihGeet fisel o SecliIRYIRk @ BBnilaR Geater Mk tRlR@BBA difor b oreen
The CE'AIDlg?ﬁa rotein is a_ fusion of the extracellul ar

A& Rrsis. Seiptaiaeq psimilag eglestipibinding compoandcet i n,

Wi th t BRcAspiBRstst Fan i ' i

chi mera gr%} ei rﬁ/f/as Cq&g{&ﬁ%ﬁv WE‘%?@%&H? E@lg}g%%?dnwem
igpied B Bylreddserapkoresis byminieg i ot windlaemedoramphdladtdp yBiorad

t n ; ' i ch d re.incubated for 1
58 P800 WSSt A LB S BE GPBigon -
pl ¥¢ Igelei(BiaRed xin AR/ oBirg/SD Fbidfer ¢Bjorddcal B51M732) for 1 hour at

tH)O hanol am ne buffer pH 8.0 (Signa Al drich). The
cross-1inking was stopped

Electrophoresis for native protein was performed with SDS-free reagents, using
Native Sample Buffer (Biorad cat# 161-0738) for loading, and TRIS/glycine buffer

(Biorad cat# 161-0734) for electrophoresis.

Human subjects: Healthy human volunteers were recruited upon informed
consent from laboratory staff and students between 20 and 45 years of age. Blood

samples were obtained by venopuncture under aseptic conditions, and processed

immediately.
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of f the beads by two washes in citrate/citric acid
buffer pH 2.8. The beads were then washed severa

times in PBS pH 7.4, and added to a freshly nade AFA
wat er extract. Bound material fromthe AFA water
extract was eluted in one of three ways: 1) by boiling
in Laemm i buffer containing bgfa-nercaptoethanol, 2)

eluting with pH 12.5, and 3) c etition for the
selectin ligand binding site using known sel ectin
| i gandgsoldtionwfefiphenal Rlbai Manoowieor CellsofP Bap@arieniphstal venous

o P Bt e o P e R e P for 8 minutes o
expes.| TRIMBMAeddstes@ed ¥5k Mirfdteti RIS 318 twalhEMBNice in RPML
L-selectin/1gd@ fusion protein were used to see

whet hefsofgtigief Pabympirhducksatadded!IsiPHN) ot Freipheral reengpsddpod was
aln??&i with E&ﬁlghﬁ@fﬁl PR3l to E‘Hﬁta ohthifAtigh 9} i‘ﬁrdextran at rqom
sel ecti n- bi ndi ng conpound. El ect rophor esi s: ‘Sanpl es ot

e ltenaperatireo PedinenBy o beadleddd for T koure tThe tbukecyee-ficle paeadtant

S S, B o
a&tihangl of Ibuéfe 615
ot O RN At

( Bicoil-Hynagve: ang gr_a@rpgtzgenfrg‘pgailoﬁ@ ored to sepgrate mononuclear cells
g@?@%raﬁa nnb&fted) %W&u%gﬁeiﬁi.sﬁh\éﬁéﬂa € ?lﬁtgféuﬂ%gue‘&f.r& ils was

ee reagents,” using Nati anple Bu I or
c agstspe@dedon 38jnef éiells wath waphed mesusiRn& dinyaaivtréenbuith eredium

(B t - 07.34)_f.or._el ectrophoresis. Human
s E%ﬁ(e@ ? g@%@&ﬁi%é‘yo%ée Q%

Uran vorunt eers were recruited upon
i nf or nBgmensemhg fordradahnr atesh ynd foaiblimAdedpagherabblood

bet ween 20 and 45 years of .age,. Bl ood sappl.es were

o Gt By BB iR Gl e - beiopt S e b oIS Rlate gt the
PpSELHAk: &mﬁﬂaas@bmd%emg;s& QRIIOTA F&hiyRktesAdd WhieQBhsed extract
Mononucl ear CBIIs:éPBNCD: eri pheral veénous bl ood was

| & tedipncogieen sgaccA A Mpp arpnared snehysiedegical sakie and serial dilutions
CABRIE W TS AR e 090 ORI e
ReNPBS{P{bdtararious dolfuti®d. yCabls plerdNimclbatdtdead rdoal tempefab and in the
P%Elri o3¢ rlmin\lll‘teeg.o HEe lqulg)?e% ffietion was not in contact with sodium azide during
treatment with AFA extract, but was resuspended in sodium azide-containing buffer for
subsequent immunostaining. This was to allow for free cytoskeletal movements and
shedding of L-selectin. The fraction that was kept in 0.02% sodium azide was in
contact with sodium azide during the whole procedure, both treatment with AFA extract
and subsequent immunostaining. This would block cytoskeletal movement and reduce
or block L-selectin shedding. After incubation with or without AFA-W, buffer was
added, and cells centrifuged. Supernatant was discarded, and cells resuspended in a
volume of 50 pl phosphate-buffered saline containing 1% fetal calf serum and 0.05%
azide. Optimal amounts of monoclonal antibodies, as determined by previous titrations,

were added. Plates were incubated at room temperature for 10 minutes, buffer was

added, and plates centrifuged. Supernatants were discarded, cells resuspended in 50 pl



m xed with dextran70 in 0.9% saline to a final
concentration of 1% dextran at room tenperature.

w®ed7eastat i on was all owed for 1 hour. The PCT/US2006/024769
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| eukocyte-rich supernatant was harvested and the

| eukocytes pelleted by centrifugation. The pellet was
resuspended in 2 m of phosphate buffered saline which

was then |layered on top of 3 mM Ficoll-Hypaque, and

gradi ent centrifugation perfornmed to separate

nononucl ear cells (Iynphocytegygnd nonocytes) from
neutrophils. The pellet containing neutrophils was
resuspended in saline. Cells were washed, resuspended

i rbuﬁern @ndr ﬁi)endtin A Vcormaliti. Lﬁmr(pﬂ@Mer&Ee‘;ﬂ):oldand dkdpmtibacquisition by

u talnlnfor F hand

¢ Db i AR B B P 2 bis oF

di st FI Mﬁﬁbsl‘arﬁzﬂg)?w|CI'ASCR4’ex?rés(szb@MaQE@d%fM@‘élécnn ligands: The
nbcrotlt r plate at the approxi mate concentration of

Bding qf Fupidan e ly-selogtip resuthis in gxiapalizatipn efinse-mede € CR4 onto
exid @ suPce! f?)ﬂo@le&'ﬁy Hﬁ 12941&9%6'&{: %Wﬁl&%}qﬂ kot N

phyS|oIog|caI sal i ne n seri al tions per rned
Cadspensiysness iiechemmeastie dacitors.eThik eystemsras RB8td\BarMpic whether AFA-

P oys_di | n
vve%?‘exﬁlﬁlr%c \l%%%’ ]l'e i lgurcgb m tfoerrch%({} fé eg i Or'il%%]%u)g%@’f? CFh surface,
2@ndriornsess whéfh& itwrbuld &tbck e firetionsd 8FEW frohlare@iet BGklectin
' ngi g%@édu%Jgg@H{eatnent W th AFA extract,
o é RpTHE ap RBMG HeressgsHsasded i REVLewn
f Qfstrﬂiﬁtb‘élqg H@éﬁes'oﬂﬂiﬁﬁ%ﬁbﬁ' Hirowks SF%?datha@ @ 5 Bhe series of
free cytoskel etal novenents and sheddi ng of

LW@BM’&A N toranether erzieh,cmd aivaiktureief Ewptdan nnd)AEA%VSM| added to

€ |
SHESEL OO0 LML BAGIRTE 9040 00k My, s
s ud)rﬁaqmgrsbdmmmfdeﬂemladcﬂddgo wElis #n ovded td stop@@toskeletal movements,
cyt oskel et al m)ve d or bl ock L- ectin
HRERORRY SRp PR TR TR T 6P sipRBor GRaRAepressed a
bitefcel sivsee atlehRE tinRPdirk € CeBs ﬁ@r@tvfdsﬁétﬁﬁ%hos%ﬂ%fﬂﬁ%@ﬁtsalme
was di scarded, .and cells resuspended in avolune of 50

nFOHBESRAde- SRSy IBHCXLRARE wivg tie sieminamwioseldeseaiied above,
S @& ARG DinOd AAlyd& ?%235‘;6 %@gyu nts of nonocl onal

anti bodi es, as detérm fous titrations, were
added. Efineation ofolcilac weihey rativa mmstdemjwedtcamporfems of the

10 ,m uf dded pl at fuged.
DR P RSP on P B GSBRL Y G
nhiolefcﬁler weightimbikued The pdshidrosfithd APA-@8iREd @Sectiligakd(@buble

and dar nt|I acgui sition by flow cytonetry.
Agi{gll)g"aW]BHe o it B3PRed within 24 hours of fixation.

Example 3
Stem cells are mobilized by an aqueous extract from AFA
This experiments described below demonstrates that an aqueous extract of AFA
(Extract A, also termed “AFA-W™) is enriched for a selectin ligand and can be used to

enhance mobilization of CD34+ stem cells.

Healthy human volunteers were identified, and the proportion of CD34-+ cells

was evaluated in the peripheral blood (circulating CD34+ cells) of each person prior to
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I mmunost ai ni ngf or CXCR4 expression i nduced by
L-selectin ligands: The binding of Fucoidan to

wah2®eloexsto n results in externalization of pre-Pem©s2006/024769

CXCR4 onto the cell surface, followed by
internalization, creating a window in tine for

responsi veness to chenotactic factors. This system was
used to exam ne whet her AFAWwoul d conpete with

Fucoi dan for binding to L-selectin on the | eukocyte
cell surface, and to assess whether it would bl ock
this functional effect fromanother L-selectin |igand.
To do so, freshly purified human PBMC were resuspended
i qengyption g the selettin-gantaining gxtsact ef hleg gren ﬁkgamw poHl

MhixhYel n%mut%k‘ G0l iR edand 51‘9'6’ Rk éi’{%ﬁ‘c B Lﬁrteers

AFA-W’t 0 anot her seri €s, a mxture o ucm an and
AFe insapetedhibd gt plmyStdabandhnmalsaenvlesfooa time|before Aud after

di ff (1 10, 20, 30, 40, 60 mnutes)
Babh AR of IEEADR Lt

aZ|de was added to wells in

order to sto t gskel et al nts e

Che r dBef pRtodhe ‘&é&‘ s B RERora eafged Rl and

&K@fﬁﬁ&pﬁn Atankie: wetkt. 18UhétheenModBa&GH, ﬂanmaﬂﬁsl ddhsumed 750 mg
s _were washed in phosphate- buf fered salin

B rigd hisglgcin-ligad coplgimirgrsiactPittRiR mhblged @lsmh @hole blood
ShAbRk BgtaﬁlreQ mﬁpéacﬂl SSlahi-BEFrd xaf us %ﬁ@sllpsnigoﬁm onBeckton-

and  anal yzed by flow cytonetr
rﬁlblsumnasaw@sglﬁA)ofITnacmmemg@pEwelﬁmhasﬂra@d Stamq;lowént s

OIL?HOCE)HSI rlrlg ggd v} d (gc{nilu%ni(@e;m tilr,;%)olresgelﬁt 3 cyarpﬁ e. gaemples
rwefrk éike&d in T8 fpoalit hmflarﬂfyzédfey AbA-cliRhict§ dising |a&¥ﬁb$@hhbur flow

B PR arh ol 250 8oty bcton
Pickiasdn, BEPIHs&FN)Thi s experinents descri bed beI ow
denonst r at es that an agqueous extract of AFA (Extract

A, al 309Gt e{iBGatedNhdr C\Aﬁgurhp?loﬁ%fklfé@%ﬁcﬁ@[@&d%hﬁﬁﬁﬁ@extract of
l'igand and can be used to enhance nobilrization of

CEIBY wriggerehadeAnsisnt ingradse iy cibuwtaiing visinuerlle.e BpeciftnaBy, the X-axis

fi f I
L RS RPBBER 8 1%, RS9l BBt
degdsgon (ﬁ the hesblepm[ hg&ndmontarmﬁgm@msﬂnfp’tﬁm rexpiesdeli@s a percentage
vggl ectl | ni n% extfr act .of bl ue-gr.een. al

the %)g perstiey thedgo iR %fscucgﬁgng §Q34+ cells
T fhéls@Se @:f the rco&tEH].S Q'H@f)éafkﬁncra‘@ iy @kddMAL G 34+ cells was observed

at about 10-30 minutes after consumption. At this time point, the number of circulating

CD34+ cells was increased 2-fold (greater that 200%) over the control value. By 1 hour
after ingestion of the selectin-ligand containing extract of AFA, the circulating CD34+
cells had returned to the baseline value. Therefore, an aqueous extract of AFA can
enhance the release of endogenous stem cells (e.g. CD34+ cells) from bone marrow and
other anatomical sites into circulation. Consumption of the selectin-ligand containing

extract of AFA mobilizes CD34+ stem cells.



were instructed to limt physical and nental activity
for a tinme before and after consunption of the AFA

we@xiwaes7o | n one enbodi ment, 5 granms of dried REAUSES6/024769
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extracted in 40 mM of water and the participant drank
the water. I n another enbodi nent, participants
consuned 750 ng of dried L-selectin-ligand containing
extract of AFA. Red blood cells in whole bl ood sanpl es
obt ai ned from each volunteer were |ysed using FACS

| ysing sol ution (Beckton- Dickjnson, San Jose, CA).
The remaining cells were washéd""and stained with
nonocl onal anti body HPCA-2 conjugated with fluorescein
i sot hi ocyanate. Sanpl es werExabipied in 1% fornalin and

anal yzed by, fl.ow cyt try usi n a FacsCalibur flow
cytometer (BRAYSR @VF?@&EAF dofrontgins a Selgetindedgand

Cel | Qugnt e)?&hhi@ﬁfs‘%ieéc@%@& Bélowlaoelhhélﬁ%? A%%x o8 a Whtbr-soluble

FIG 1 illustrates that consunption

s QP@E?WtMt geerificeBrireduaesiER b)mmam:tstamﬁngxﬁﬂus elegipeoreitingan
L atlng stem cel |l s.
Spec ogg&f In)li/}fi‘1 ?ﬁgseﬁh&]a?d&goé%om the ti rre cour se of a

t ca t s af ter
i %g Iest |bo of ~a'i 'tB K g Mgﬁ nélglte?rocﬁlﬁ 8%%@%3 OHt %ﬂs >1"l‘3fe§8¥
oberiyhéral expiue bbed oﬁﬁ) facqungpaqhag&n@fsh&ﬁ)e aﬁd’é@nﬁ%g?d for 25

P PRl CRisPBME e e #%%s&%geagﬁfaﬁrtﬁ%?ﬂ?ls fashed twice
TRERPRAK PoR@idpfRutRardddl ld’ %@gﬁ{‘éd% lﬂn§mﬁ$‘§npheﬁl venous

observed at about 10-30 m nut ter co surrp
t Rlogd W%iemmﬂp in HE selinp tora fmﬁal concentrationrg 12084 tras ef hm

c on r@ asg(ﬂmglég@%pﬁéo%{rlﬁg} rg?r lh}?%‘%g ? 8‘7%“%?0 eﬁ‘é‘H’ supernatant

s maeharwstddl age lae leuimtcmesl peltpteedityr atrif@fatibir AThd fetlet was

LB OGBS RSPl G5k ot
eﬁhaﬂt-(}@phdil& 10 gadientRbneRERESNEHorRbE B &hhlf rﬁ&loﬂ}lclear cells

4+ cells) frombone marrow and ot her anatom ca
sV yerbqeptes aed meppcytesbiomashaenhysi dreorllstiventaining neutrophils was

Sf%'s@s%%ﬁd’éd lsh %‘ﬁ@ e i mgheg;fe;ies@%n&% @Eﬁ@gﬁ' Igﬁ';hzlﬁgﬁum

CD34+ stem cel Exanpl e eous

OdHMI 0} a@ék@zttonncel_urglénsb The experinents descri bed

bel ow docunent that AFA contains a water-sol uble

c onpoukrdsh dvdtiomprdinifixied pletiphera dimmadeikQbytenwere dsdtaiddigto wells

of‘n 2 %8h§&bk-weqprmcroﬁer plate at the approximate concentration of 10° cells per

well. A freshly prepared water-based extract of the blue-green algae AFA was prepared
in physiological saline and serial dilutions performed. Cells were resuspended in either
PBS, PBS-AFA-W, PBS-AFA-W-azide, or PBS-PC at various dilutions. Cells were
incubated at room temperature and in the dark for 20 minutes. The unfixed fraction was
not in contact with sodium azide during treatment with AFA extract, but was
resuspended in sodium azide-containing buffer for subsequent immunostaining. This
was to allow for free cytoskeletal movements and shedding of L-selectin. The fraction
that was kept in 0.02% sodium azide was in contact with sodium azide during the whole
procedure, both treatment with AFA extract and subsequent immunostaining, Sodium

azide blocks cytoskeletal movement and reduces or blocks L-selectin shedding.



| ynphocytes, nonocytes, and neutrophils. Peripheral
Bl ood Mononucl ear Cells (PBMC) were isol ated by
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(Amersham, and centrifuged for 25 mnutes at 40Qgy.

The PBMC-rich interface was harvested, and the cells
washed twice in RPM . Pol ynorphonucl ear Cells (PWMN)

were isolated by m xing peripheral venous bl ood with
dextran70 in 0.9% saline to a final concentration of

1% dextran at room tenperat ur Sedi nent ati on was

allowed for 1 hour. The |eukocyfe-rich supernatant was
harvested and the | eukocytes pelleted by

c dhtrefdre,gay ralcticihie spélihgfor lasldcts usthentatclonalZntibodf is due to

T
oo S OB RS TSMRAL S0

pekilsede ﬁmgeai Bupndifitiw 0 RbAdcdBRd EQRYSH '
sal i neT1 Cells V\g?g washed, reesuspended iﬁﬁygagdinrbvommedso

nit phasphate-befiferadenlinacomainng 164 feyal calf serimpnd 5P cazide. Optimal
unki li0= ] i pheral bl ood
Y T

9 Blates|Wererincnlodtéd 2 roquh senepesdture iier IAppinates rHiffer was added, and plates

conceptratjon of 105 cells, per . well. A fr.eshl .
o PR eET e e iontiell G Fomusnsirel i U bufgeand fxed in
A%, foRfal. eRapRsd vidle REY $518laAd dsR!uniPAdgORItRA Gy IRMW Gtometry.

di | utions perfarned. Ils were resuspended in either

PRSJUisEan KpApeAformrd within 24 b efdixagien-pAbe FD6L meporional
di . . .
'aﬁt?ﬂo'd9?|%1 (ggérch&fﬂgffhg 61'g5&fd5ﬂﬁ&ﬁg a%h of Bﬁ?-gﬁ%ﬁﬁ?@éﬁuge% linked to

and I n m nut es e un
wakyooetytlirim (BB tvees tpuwhaded Sodi Goultez (diledi FLg t r eat ment
wi th AFA extract, but was resuspended in sodi um

azi de- Thninaitraiting oHBBMET arfddtMButistela evater extmen foiab FA (4FA-W)

Thi s s t | low for free cytosk tal. novenents .and

o sl rifucfon B ing e VHERE T R RiGn
0nfda60ls:0d bitiBodz) WiticMRSnbWn EOBE sfetifioifbiths BeindBiAdihg Srea of L-
during the whol ee}procedure, both treatment_w th AFA

e Relpdit(Spsrtnist Bloelftrattof e e, AP ThsodFAnW apedipsed
bl Q6K ot TeFIKEAiRing w20 Elton%glﬁgi/&?&é‘; &5d PP bACKSs also

L-sel ecti n sheddi ng. Ther et or e, eduction’in
s phderiied gnfgmotytee(fdGt 240). Vi hymphoeyriescind RMIN zamt appwdymats 40-70

R
( AdAeawfto ubffeld redwtian dednordbytes.

The expression of CD11b was slightly up-regulated, while no significant
changes were observed for other adhesion markers (CD11a, CD18, CD29, CD49d,
CD49¢, and CD44). Formalin-fixed peripheral blood lymphocytes were incubated in
the absence or presence of serial dilutions of AFA-W. Staining of lymphocytes with the
TQ1 antibody showed a dose-dependent reduction in TQ1 binding to L-selectin with
increasing concentrations of Extract A. As the effect was seen also on the formalin-
fixed lymphocytes, the reduced staining could not be due to shedding of L-selectin.
(FIG. 2).



cells centrifuged. Supernatant was di scarded, and
cells resuspended in a volune of 50 m
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serum and 0.05% azi de. Optinmal anobunts of nonocl onal
anti bodi es, as determ ned by previous titrations, were
added. Pl ates were incubated at roomtenperature for
10 m nutes, buffer was added, and plates centrifuged.
Supernat ants were di scarded, cells resuspended in 50
m buffer, and fixed in 1%fo(r)$$Iin. Sanpl es were kept
cold and dark until acquisitioff by flow cytonetry.
Acqui sition was perfornmed within 24 hours of fixation.
The CD62L nonocl onal anti b@kswmpld5(specific for the

| i gand- bi ndi ng area of the L-selectin nolecule) |inked
t o AlAcsstectin higawd PIOEKs themxpressiomn abelwnfokim @oeptoxsrtriggered by

(H aleah FL). The. i bat. rand with the

wat er extract f:kgur%o% l?iiﬁe%ﬁiarggu tedcflﬁh/lr%educt ion

of i mMThe giimitivieregll Hiné KG—ttﬁis"Bﬁ’gl&ﬂi)ﬂpdsitmrfngD3$ elhde‘R)i‘ 'L?selectin, as
nmonqcl opal anti bo i.ch is known t e specific for

t ﬁ&ﬁ}“i‘tﬁ‘gﬁﬁﬂﬁﬂp}?@i"ﬁg‘y the ﬁ‘{élﬁowgl&n@anﬁlho‘fka%@tleﬁ sogputgms,

J i tFAEIR A réf%('%s U e TXARY BlemokitR rAEDOMIE Qfeaéx?eﬁ%acl:iz?% I;pon L-

reduction o staining was strongéest on |ynp _

aneleqtiNigation. Ingebatips of Koska wishithsugeiders yn ésselerticaganisy, triggers
' - 70 I

o ARG b e PR re A ARBEOK "RER Haf i bl e

p Faeeoidauinadietdd wffedt oA GRS expression (Bt 3).0 a 15-fol d

reduction for nonocytes. The expression of CD |b was

slightly up-regul ated, while no significant changes

wer e observed for other adhgsi garkers (CD la, CD

8, CD29, CD49d, CD49e, and CD44). Fornmmlin-fixed

peri pheral bl oBarifigatignatyyheL-sglectin liganthtromAFA t he

absence Rlechh BEMAGRasqéolfEd fran ABA Uiih®hsofdticAeAds\8ovalently
St ai ni ng of |ynphocytes with the T‘% anti body showed a
P

dbeendiiegendiisally engifiseraddusiomprptain iy weirhdretestraceBelaepartipn of

Wi . : . ‘ o

R R R

t memueckicadins (The bealy acoutubatedtwithethel water-colable ddictign off AFA and

L-sel ectin. (FlIG +EX I AFA selectin, lj gan

o oo Besa Bulare ST T B P e PeEptecthy Peirg ek e

byeddscairélediietiad ukitg Konalhet GRB 4ashiedMiang@inhes| TAEbeads were then
exposed to an acid treatment or boiling or an alkaline treatment to break the bond

between the ligand and the recombinant selectin. The selectin ligand was also isolated

using an affinity column.

When the selectin ligand is recovered under reducing conditions, it is a dimer
made of two subunits of approximately 54 kDa and 57 kDa (FIG. 4B). A composite
molecule based on these subunits could have molecular weights of 108, 111, or 114 kDa
approximately, and higher multiplicities thereof. Using size exclusion techniques, when
the extract A fraction was passed through a 100 kDa filter, the ligand was found in
higher concentrations in the fraction above 100 kDa. Therefore, the ligand can be

isolated as a dimer of at least 100 kDé.



The primtive cell line KGla is brightly positive for
CD34 and for L-selectin, as evaluated by staining with

wo b@7/063570monocl onal anti body. KG I a al so cont aP@BUS2006/024769
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intracellular reservoirs of the CXCR4 chenoki ne
receptor that are externalized upon Lselectin
ligation. Incubation of KGla with the Fucoi dan, an
L-sel ectin agonist, triggers the expression of the
chenoki ne receptor CXCR4. AFA Extract A bl ocked the
Fucoi dan-nedi ated effect on CXGR4 expression (FIG 3).
Exanple 6 Purification of the ©L-selectin Iigand from
AFA A selectin ligand was isolated from AFA using
magneti ¢ beads coval ently Bxampléed genetically

engi ne [ an otein in whigh.the extracell ul ar

oot 1 ol seledih BBp 8 Blekdeied Bl ARK it o b dSErtraei

i s couPkieabt Bovdshpeodueediarsevéril sidps] fitgyosiuabitld dbmpblifds into
beads Be i ncubated W th the water-soluble fraction of
Bl e GRS ekt b B et 516y o b st ep Amedo pgguce o

L n - Ei : ot oot .

3 Ao pomdaH S e RESCHEEHN Mind BoBEH 30 fiy an aqueous
b scuisonwemtaitine 0% efesald The sepersatint wak dedan®d andthe solids were

boi | i .al kal i t t to br. t he hond )

o et iR ke 2B Reieh p ¢ R W iont humtios Tt peip it dried

seding REARAICTANCEREANDOW™ 88/idd RehrigleN IVRG Bistyellb Yowder was
.\When the selectin ligand is recovered under

| .
fgﬁtﬁé%@%mm sghsion {Watporgalmeien orenss efraqt s produced.
SHRRI e RinABPHP &ﬂmgé%g? élnch?ﬁ g@éﬂlag% [[J Et%?le(fﬁt!eﬁdd 1Rl liquid

A conposite nol ecul e based on e's S COo
hig\xtigef] Bac Thia extyast whe incdfatetiogith the toated magubtik Peads described

a X . i_gher [ t.ipljcitigs thereof.
Lglng'ggggggﬁ%?ﬁgggﬁh é%ﬁﬁ%ﬁﬁ@%@“%ﬁ@ﬁ- he extract A
fracti on was passed through a 100 kDa filter, the
i gand was found in higher_concentrations in the
fracti on above 100 kDa. ThEF¥PBIE® the Iigand can be

| sol at Séelect lgatdTesm Blucddrebf afhe Hduldits EXATA &presdidf.
sel ectn I|ﬁ§nd extracted fromAFA is not a found In

Ext r act?®B ceisrp mainttinehwithin dor eqag magrogesnyirghmentapleast in part
fi e RILfiREH gy | -
8 G SRS e T i
whegangd git pregens e expression of the cytokine receptor CXCR4. CXCR4 is a specific

receptor for Stromal Derived Factor 1 (SDF-1) and binding of SDF-1 to CXCR4 helps

to maintain stem cells bound to the bone morrow. Inhibition of selectin ligand binding
reduces the expression of CXCR4, which leads to a detachment of stem cells from the

bone marrow and their release in the bloodstream.

To demonstrate the physiological effect of the selectin ligand from AFA, in one
embodiment the selectin ligand was tested on CXCR4 expression triggered by fucoidan,
a known L-selectin ligand that stimulates CXCR4 expression. The expression of
CXCR4 receptors following exposure to fucoidan was evaluated on lymphocytes using
flow cytometry. Incubation with the AFA selectin ligand significantly inhibited the
expression of CXCR4 on human lymphocytes (FIG.6) and on the human CD34+



yel | ow brown powder fromdried AFA, initially during 3
hours at 500C with an aqueous sol ution containing 20%
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were precipitated by adding ethanol to a final 80%
concentration. The precipitate was dried using
REFRACTANCE W NDOWNtm drying techni que. Wen this

yel | ow powder was put back into aqueous sol ution

(water or saline), an orange extract was produced.

Sol ids were renoved by centrifpygation, and the

supernatant sterile filtered. is liquidis Extract

B. This extract was incubated with the coated magnetic

b @sapsnitase ilibe § GaboifegureX), iralidatiBg tiatithiois acmaehaiism Ay which the

S ctin..li FL.G 5). anpl.e Sel ectin |igand

f ?bPreﬁ lgpgn é% ‘ﬂcaéltﬂ%%:’r F‘%ﬁ’lﬁ%ﬁt‘%@ﬂ&ﬁ expression. Stem
cells are maintained within the bone marrow

envi ronnment at |east in part through the selectin
adhesi on ol ecul es. When sd&P@mmledi s engaged by an
appropr i F6n e
Yt okl ne oy an BTt pohe his SAERAPUIAE EHRREGAAR Biontd
for St AomutineDaode) eah Raesed to G_va(ISteFthda )blhtyobﬂstendéeﬂig nwbilized by

SPhao 3T DR BT BaRh Sl BRI o

r ecloctebad bome mambezsamonaxﬂlﬁqal@(ﬁlﬁk alwatiptent @adSrd Rnidles. Female
det achnent of m cecLI s_from the bone narrow and

© RS i 40 LA o i OB TR i3 ORI smp B ells into
P by 164l 9&h§ afwe bioRps othick AR SehGRl] Thé ﬁﬂ@gl%u BPQ@ ﬁf' finls are

Jups
in one enbodi ment ?ese | ectin |igand was

X@Rlﬁt@idrﬂ irsaiaterh injetefdywithe Honpyminmeyv, ad put en lhmma.hfeed The second

essi O n.
e e T
t dedf audieti afamorma Seaeatsuas el iﬁﬂwlvwfpllim}dcﬁﬁ-hlgsnd@nfahlﬁﬂg fraction

c%% try. Incubation wth the AFA selectin |igand
|g iffcantly inhibited the expression of CXCR4 on

CrmapBR T Y Rekptef pells RaSwEPonergurtey Perveries oo mice
t Badd 8-10 Srebls add ﬁlﬁ@&ﬂ@mﬁﬂhmﬁﬂ\whﬁ R the1efaty %’?Ad@é%n%d f@o%enic adult

i gand can trigger stemcell nobilization:

stepaletseirients; ale BeeS-Havedw pbpuitemeashigionp s sa¢rificadet each of

U RS it dolitk v

algi&I | t§/W1 oé 1 r% CSe W%% l%@s{ék bfxafg%‘g% evgek% E‘W&Is atheweeks At
time points 2 and 8 weeks, 6 mice are sacrificed from each group. At all other time

points, 2 mice are sacrificed from each group.

During the first two weeks after injection, 15 microliters of whole blood is taken
from the ear, tail, or paw, and immediately diluted in 200 microliters of buffer
(phosphate buffered saline, pH=7.2, 2% serum, 0.02% azide) to dilute clotting factors
and prevent coagulation. The blood samples are assayed to monitor the repopulation of
platelets, red blood cells, and leukocytes within the blood. A portion of the blood
sample is used for obtaining a cell count and for differential evaluation of red blood
cells versus white blood cells. The sample is assayed using a flow cytometer, and the

proportion of neutrophils, lymphocytes, and monocytes will be evaluated using forward
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femal es. Fenmal e recipients are sub-lethally irradi ated
prior to injection of nmale bone marrow cells into
their tail veins. Two groups of mce are eval uated.
The first group of 20 aninmals are sub-lethally
irradiated, injected with bone marrow, and put on

nor mal feed The second group,pf 20 animals is also
sub-lethally irradi ated, recel ve mal e bone marrow, and
are fed a diet of normal feed plus 0.5 to 15%W v of
tdnd silelsedtter.nThe igaodilcakorytes mikh e pxamingdior ofalegrigin piegflow
6 x 106 nucl eated cells of adult bone marrow is
HYFPRYed from mal e nice aged 8-10 weeks and injected

into the. tai ns of su i rradi ated.

i sogerfriditg Slam?fl%‘i?a}""émruéﬁab‘i“@:ﬂs§ue %P%So @3’65 xgmipgd for Hy
Weiksn, WHidEddoRsh28CchatdhOsHl @ iiRsiatigidatadad a&ialeemoﬁseo fBrains

thefollovvln time points: time O, 1 week, 2 s 3

wae hst’veﬂed/@él&be entiel bIBin e examingy, llﬂqhﬂfh%%‘? ﬁiféc"?ry

V\?e Gcéa{nSugncgﬁLcha?eaiga‘ﬁd'cfefeﬁaﬂuﬁ I BER SRS RO THRR muiéle, eﬂlﬁd leg
R mce are sacrificed from each

ginosthe, likder; pzngrdal;;eseétlans of nand] inesiise, allid lang tipgue gt examingd for

mcrolit e bl ood i.s .o

PRl N Rt 45 b Pl shfpe Y anisen by

”in‘&ﬁ&ldﬂh@f&ceﬁf:e REbY Btiorefeacn 3@ hiidiatien usiag probes for the Y
2%serum 0.02% azide) to dilute clottj

pH=7. 2,

f @t@@@p@m} dhsseedahvilbdpeyment &ﬁlat epfient B1diss ao%fﬁﬁlﬁg’é“eagrsen
a htid sb&dsebBthe irgebted
PR R o R R i) e 6
pmnelmrmstem@eﬂﬂ ood sanple is used for obtaining a
cell count and for differential evaluation of red

bl ood cells versus white blood cells. The sanple is
assayed using a flow cytonet gr ﬁﬂ:dlot he proportion of
neut rophils, |ynphocytes, nonocytes will be

eval uat ed tﬁérﬁ@eﬂmmmechmm pﬁpmlhtﬁnulti’fﬂ]edlbtamodssues

lcstl g?,extrsgf yVAVI%nlnl;lqr quethg? 3&‘?515%%@;8@ 1rsn\$(|‘)j1?6c}ug 818g| alés?%mc LY mice
t E%@HS% %@ﬁe 10k blee ﬁu&%ﬁ@hm&efmﬁﬂy ariHsb SR, feﬂqﬁleﬁﬂce as
nstra

es that the cell 'or tissue originated in
nedcenm SBhe aBimalaare dicatefded.and sapridiced aydesehed @Rosy %‘idrblo"d

gsf%ﬁgggo ananﬁeﬂ% Ginlienghiact ory bulb,

areas, and cerebel |l um Bone
rrar ' o%loo%%tﬁmcr%gscalwg bxg]r%nﬂgd %0‘13‘ the expression of GFP using flow cytometry
and, at time of sacrifice, various cell and tissue types will be examined for GFP antigen,
which demonstrates the donor origin. Tissues and organs are harvested as described
above and the presence of cells carrying GFP is detected by flow cytometry or

fluorescence microscopy.



nmuscl e, liver, pancreas, sections of small intestine,
and lung tissue are exam ned for presence of cells
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anti gen by i mmunofl uorescence, or by fluorescence in
situ hybridization using probes for the Y chronosone.
These data wi |l docunent to what extent a diet
cont ai ni ng bl ue-green al gae pronotes the hom ng,

i mpl antation, and differentiation process of the

i nj ected bone marrow stem cel | Exanple 10 Stemcells
from bone marrow popul ate nul ti'pl e distant tissues. A
study simlar to that described above is conducted
usi ng transgenic male niceExampknﬂg t he gene for green

fl uorescent protein femal ¢ mce as
reci pi ents. ThE“HAP ﬁ éF‘Z"?Pr"é’&f“’g "? %Eeg]tlss“e

sacr i f iAceeussndiRbB k&tiad eaklame hoi 41 94y S RGO o kifirrow
al sQ analyzed .in a simlar nmanner. Bloodyleukocytes

arderesd s edlsfgip tippaseditissisi on of GFP using flow

cytonetr and, at tinme of sacrifice, various cell and

ti ssueAliipaEowdenorgre @sudrnnﬁ@dmfs@@ trPeelstal &, andhallskeipient
degpngk E@ﬁl?ﬁn{aagég ég ?E%eﬁ% E/crc‘ %ﬂdﬁ%srcﬁqglcg 51%% g’lu@tﬁ? One

harvest ed as esence o
c graupiodi gutciethaily imlatized @dlpbptsfrbmmec@/k afatucleated donor cells V1a

fluorescenc 1 Incr ed st.em ¢
SRR ST PRT D1t PRERRNTEa RS alrboo Rohmabtis e hen ihtly
uﬁ@dmht@zeﬂ%f;lmuﬁheedll@msélﬁo@ﬂﬁb hif8 @@ AddcRNh &, RS a R IAIPMimals
deri ved ste s intQ traumati zed tissue Al marrow

o &75HvE ngrreal ?%ﬂsht onghaut fhesgidygIm e wircord serupatpale mig are treated
ahdenﬁ@.ﬂ]y%% S £ é@u}? bt £6Wdla cfl@cnf{?:!t‘?ﬁchg@ g% H88¥3y/P t)ft the

age) . 8roups of ‘'mce are eval uate e group o
@eﬁg&hgm youtzinagifeactien ofekFpi ent s receive 6 x

106nuc ction,in
vor n oG SRR G o bbb SO Bl s o
t derivedicghig. | Subbescﬁmﬂagt, indechrd yactifficed atelsaﬂfoﬁownfg&ﬁﬁe pdinﬂsﬂl ®eek, 2

hi nd | and brain niml s receive

ot S Pl e A ugRan T B Aty e 26 HEs @OFH-sHipep for

f el WedK thfic fift, Whetcadick dRNhérslel YroaSedch €rd) u?r ﬁmd le muscle

grou but are fed a diet that includes 0.5

ofiearh @nd brain tissue is isolated from the sacrificed animals. Sectlons are cut through
the traumatized areas, and stained for male-derived cells using either cell surface marker
analysis for the expression of the Hy antigen or by fluorescence in situ hybridization
using probes for the Y chromosome. Alternatively, a GFP-expressing transgenic donor
mouse will be used (similar to Example #4).

Data obtained demonstrate the effect of consuming the selectin-ligand

containing fraction of AFA on the speed of stem cell recruitment following trauma.

Example 12
Case report for tissue repair.
A subject was a body builder who had a car accident three years ago. A car hit
her car in the door on the driver’s side and several muscles were torn in her hip and

thigh. She underwent a series of surgeries to re-attach the severed muscles. In spite of
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are sacrificed prior to trauna to eval uate baseline
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sacrificed at the followng tinme points: 1 week, 2
weeks, 3 weeks, and 4 weeks. Two mice are sacrificed
for each tine point, except for the 2 week tine point,
where 6 mce are sacrificed fromeach group. Hind | eg
nmuscl e, heart, and brain tissue is isolated fromthe
sacrificed aninmals. Sections e cut through the
traumati zed areas, and stained for mal e-derived cells
using either cell surface marker analysis for the

e dersascsddil sufgetine thdymaseid Qzemge wabyo fdvaetbs chergnained with a

situ hybridi zation usin robes for the Y chronpsonge. . .
Af?‘é'"ﬁ’i‘ Py ap ?Oﬁ%ﬁﬁﬁﬁ%ﬁ‘ggwﬁét lef,%aﬁ TGRS 350178 2 ’Pﬂ%‘é@mng
WidskioR Svouiest 1oR6Wd BY sviellifeaidYat, #ich WRA@pRPERWIBEng for

denonstrate the effect of consum ng the

se¢veral dayst | gand contai ning fraction of AFA on the

speed of stemcell recruitnent follow ng traum

Exanpl e 12 Case report for tissue repair. A subject

was a Bhdyiet mang enti-mflaninadory doags, Bt afteiet moithe sheytiircsuld not

ago. car hit her. car.in the door. on the driver's . ..
2 Hat- 6 Peerpupuriiting B obi v AR frachoh S & seiectin ligand
t Mn@vecRORitdi e hopRRd Beifi£hbIE So Rfurk W @6 rg'?/ﬁ afidafter two months of
re-attach the severed nuscles mspite o tﬁe_successful

s Gensamptien, shekadigsned nospelgeinipg indcaling sxiensipreraik ef muscle
rgb®ined with a constant pain and could not resune her
wel ght lifting training, as even a mld training

session would be followed by swelling and pain, which
woul d prevent wal king for éeverél days. She tried many
anti-inflanmatory drugs, b yamp é? 18 nonths she still

coul d not train. SheChagepordostissubgepdie bl ue green
al gae fraction containin% a selectin ligand, Two

| at er, Ashey FeRErTRIECIBERhT A5PE R PRI FITY -ofoywé%%%(f? side.

afn&LNE thdrdRa iR Qér?z)_o&f proSBRITRE ERSmoR b 8ifAHH SERIIRA.

normal training, indicating extensive repair of nuscle

t i ssueTheEsubapedic s@raceiswbyidiibe pelyip end pestabeune Pgveyer, prior to the
surgery the subject was informed by the medical staff that there was no way for the
body to produce new bone necessary for the long term success of the procedure. It was
presented that if the subject was to get bone growth it likely would be less than required
for healing.

The subject was provided with the blue-green algae fraction containing L-
selectin shortly after the surgery. The new, strong bone growth appeared quickly and
recovery was rapid. The subject reported that they no longer needed crutches and was
able to be on full weight bearing status in 6 weeks - compared to 6 months with the
subject’s previous surgery. The subject reported that the accelerated healing was
confirmed in every check-up. The subject also reported that the bone surrounding their

right hip that had a revision done in early 80’s was found very strong. This was

considered exceptional.



A 55 year old subject went for a sixth hip replacenent
- fourth on the left side. Cenerally, there was a very
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ort hopedi ¢ surgeon rebuilt the pelvis and acetabeum
However, prior to the surgery the subject was inforned
by the nedical staff that there was no way for the
body to produce new bone necessary for the long term
success of the procedure. It was presented that if the
subj ect was to get bone growth,it I|ikely would be |ess
than required for healing. The subject was provided
with the blue-green al gae fraction containing

Lsel ectin shortly after thBxauplgddy. The new, strong
bone growt h appeared quick#% and recovery was rapi d.
The subject reported that Ionger needed

crutc hASyoaﬂg giﬁh\ﬁaﬁhhgﬁlokéd A ehetipe foﬂ ttreanRitle Rifart@eb St@llar
st.at us, i ared to 6 nonths with the

s Bjtrophy. &hs e ﬂ%%%e E,Oquzgl r ybe Whevesy fpibcind feegumilyexperienced
Eﬁelﬁﬁﬁlﬁi %%%clhﬁﬁle k3Rt PR cS%‘ﬁén{eg@% el fﬁ&eﬁ%da}?fs She was on

eck-up. The subject also reported that
s eenveniintiahtherapg for musghlar dysproplafor biadnanthselnitghis nesdberein no

B TR R LTI T e —

gifimktiovass siie agpmﬁﬁcéddésstﬂeqwi@ endlesd dev€e pybiirionidxf @h& kﬁeﬁ started

muscul ar tro was unapl e to_ wal k. She
Uttt e Bl QR algio et ipn RPN SISHA SaMSHEAITCL A). After
W&We&@@ﬁe §threR] thiBA Y héSthst sfeps O Ale P @RERMhorltRs %@ Qo Walking. She
-10 days She was on conventional therapy

R mpredpSemephy for six nonths, but this resulted
in no n Lin whi.ch
to sone s R B ekl SN R hert i Same
edlp@sc efmu‘eﬁilrthaakgénm%mlsmﬂtddeﬁasmug e aﬂgae e Ex tract

st art d cons t he bl ue

£ B TRSR et e RS Bt ey B Bl spoomyne his
Aﬂmﬂbntmo weeks she started taking her first steps.
After three nonths she was wal ki ng. She had no nore
pneuroni a. The disease is Ja¥amMpd?ited di sease, and
several fam |y nenbers mndﬁn§9 Shidilissease - but further
degenerated - also started consum ng the al gae
f Adpledhindeds randemized, placebo-controlled study on human subjects was

conducted on the effect of various AFA extracts on the numbers of circulating stem

cells. The following methods were used in these studies:

Consumables: Four consumables were tested. Two were liquid, and two were
encapsulated. Neither the volunteers, nor the person administering the substance, nor
the lab staff performing data analysis knew which substance was being administered at

a given study day.

1. LSL: Extract A, an AFA fraction enriched in the L-selectin ligand.
One gram of the fraction concentrated in L-selectin ligand (LSL) was mixed in

40 ml of water and served to study subjects in a paper cup.



A). These individuals reported that they experienced

benefits of consum ng this fraction. Exanple 15 Human
w&tadioexs7A tri pl e-blinded, random zed, PCT/US2006/024769

pl acebo-control |l ed study on human subjects was

conducted on the effect of various AFA extracts on the

nunbers of circulating stemcells. The foll ow ng

nmet hods were used in these studies: Consumabl es: Four

consunabl es were tested. Two were |liquid, and two were

encapsul ated. Neither the volﬁgteers, nor the person

adm ni stering the substance, Tior the | ab staff

perform ng data anal ysis knew whi ch substance was

bei ng adm m_spefadsAM@TYI Mt Traetivtlndd@yto chntalnShe bioactive

Extract A an AFA fraction enriched in the L-selectin_ .

| i gandconmeang resnensible fos therpigration of srawes ddstem peils was obtained

L-sel et in. |- qgand. ) o [ t :

and serteiepAERli AT ool 50 ¢ 8 ot b Tho solurion

M gr at waecepiiiiged ahl ehd superbatant wasalried sing ®W allThis pheluct has been

5 i CiniaeA B MG Aa IVGH) s Mictatt CoDpias bt Rfgnded with 250
I qui dypfpfhclibd dhdldaNiakERAR a @&%e%%aﬁﬁﬂe.one hour. The

sol ution was centrifuged and the supernatant was dri.ed
usi ng RW Thi StemEahance (s Strselfntiapeeds ARlang of hiyb@nd Migratose.

M 0rat B3¢ oMb ALALORE: i AIE mr'BSw BLERARErE Wistuay

250 mgp 0 and admnistered In a vegeta
capsul subjesdts ibhgapasrlcapce (SE): St enmEnhance is a bl end

of LSL and r at 0s e.gram.of . S nhance wa

10 i xed i n 407 nHEgOqPe PSR OB TEhos TR By L dhpb dpgy sround
N a ppaslo fakes enapstlatdah Oegeldd: Rbateh Theappdagined was identical
400 ng green-dyed, finely ground potato fl akes
encapsUﬂhﬁé@cﬂﬁumég@ﬁﬁﬁméh%ﬁﬁ@ﬁﬁes. The appear ance was
identical to that of capsul es containing M gratose.
Subj ects: A total of 19 people were interviewed from
r equl abulieasndA daalaifil0peta veteyinigolienedeizers regpiee blood-donation

15 f gnlsallt%\}/f\/ivgﬁm%)é&! l’ﬁlle ?orho(\:?vrililgt ee){ciu%io\ﬁecg‘i?erﬁ%e% used:

e Under 20 or over 65 years of age

e Pregnancy

¢ Severe asthma and allergies requiring daily medication

o Any known chronic illness or previous/current venereal disease
20 e Frequent recreational drug use

e Impaired digestive function (including previous major gastrointestinal surgery).

Of the people interviewed, 14 met the study criteria and were willing to
participate. Among the 14, three were subsequently excluded part way through the
25  study due to non-compliance. Among the remaining 11 volunteers, six went through
four study days each, such that data was obtained for all four consumables on the same
person. The remaining five volunteers were able to participate in three study days each.
Subjects were scheduled for arrival on the same weekday on four successive

weeks during a two month period. Subjects were scheduled on the same weekday for
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di sease Frequent recreational drug use |Inpaired

di gestive function (including previous major
gastrointestinal surgery). O the people interviewed,
14 net the study criteria and were willing to

partici pate. Anong the 14, three were subsequently
excl uded part way through the study due to

non- conpl i ance. Anbng the remai ning 11 volunteers, six
went through four study days each, such that data was
olteaten echsfstehcyain thé data. Theysweraidsaacted td e agoed pghtosieep

The,. remaj ni ng.five vol unteers were ab to. participate

" hepirieeh SpdiganapLioatie SeepEe pEo Res Brelndnicads i aey.
arri vaypemarkivel, BRVBIMRLKARN e S8htddaH lquRHEERSH ST B4ch other, to
during a two nonth period. Subjects were schédul ed on

t Hiscayapae dheléing and profutecdatuest cavrmineneihsre were predigftbances such
T - H 1

PP Sl A s a9, sy 5 Bt o

b renmedn Quiestkfitasdmiorialds chtirgg indychdiayfor dpdouar Movahent twas restricted

| ynt eers wer ted i et .areas a ro ch
o By Sebend Bube PR SO iRertry A Rt e big 100 sample
eRdb BRME HardeHAI Lafte deavife the Dhiblina BafSe SoRsiBBable was
phones, door bells, talking anong |lab staff). The

vrayiedethe vpbpdeerswere irsiaeted & e qriefaens derdhe whole duration of
c W&g@rﬂﬁéﬂf Bgfo ls Pl'e@w@reclEt‘i@in&rawL Kl W@d Q8 minhRY ?ﬁ@%gestion

was restricted to siow wal g to the bathroom i
netthedonsifiiable. one hour, the baseline bl ood sanple was

drawn. | di ately after, drawi ng t asel.i ne sanpl e,.
o o < E AR ShEh Y Bhi Gin a0, MiTnRER S5 gt8Mhfiice
| aRfidgUucd-AlY absessniibNtheli icereeat @bndifionst Mdisiebtenabifad hiftended

of the, experinment, Blood sanples were later dra 30
ot WARHTY 3B HeiReor HPieB datapgust might biverta be iR e o

Ev@raordladty chfRistaictd. VRle thBowiRg cHRBaRIONNd QUM fRE Hata
filled a questionnaire giving a daily assessnent of

t Reinis: general conditions. This questionnaire was
intended, tq jdentify any instance for which data
poi nt sE?angQ%t 1‘%§\,e to be elimnated due to

ext reaostimtany wiihirc2AiGirabLasvalThe following criteria

were used for elimnating data
o Stress.

Assessment of circulating stem cells: At each time point, 5 ml blood was drawn
into heparin, and 2 ml blood was drawn into EDTA. The blood vials were placed on a
rocking plate until use. The blood drawn into EDTA was used for obtaining a complete
blood count (CBC) using a Coulter counter (Micro Diff II, Beckman Coulter). All
CBCs were performed within an hour of drawing the sample. All CBCs were
performed in triplicate.

The heparinized blood was used for purification of the peripheral blood
mononuclear cell fraction by gradient centrifugation, and processed for immunostaining
and flow cytometry. The stem cell markers CD34-FITC (clone 8G12) and CD133-PE

were used for two-color immunofluorescence. Staining of all samples with CD34-



points: Lack of sleep Stinulants within 2 hours of
arrival Stress. Assessnent of circulating stemcells:
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and 2 mM bl ood was drawn i nto EDTA. The bl ood vials
were placed on a rocking plate until use. The bl ood
drawn into EDTA was used for obtaining a conplete

bl ood count (CBC) using a Coulter counter (Mcro Diff
I'l, Beckman Coulter). AU CBCs were perfornmed wthin an
hour of drawi ng the sanple. AUCBCs were perforned in
triplicate. The heparinized btdod was used for
purification of the peripheral blood nononucl ear cell
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1 onQr
e uastoE BB R e CR ot Qi res gkl ths sediberia o,

f pdsp’altition th8e dcc@mmumﬁdzob;oo@ kwmsqnélaaearh&elsm@u@wnxf whole
qué g 200, 000 events were collected on each s
S

keep apeds Theawe pighe perhsed blops Frogoaicdean otll frgcgwn thus
' ﬂfdv&&%ﬂ&&iﬁm%‘f ahy lmﬁﬁl%%mep RRdbal bPQemlthlzs, gﬁrgﬁl %ett%%?tgsftwal

0, 000 events i nclud more stemce
bWékght mﬁbsﬂy@@#ﬂlﬁfmuceﬂrhsem%ﬂ ofmbére. peri pheral bl ood

dara v i SRCD1A YRR bty T pf TP o Flgg et with e

bartalyais <ﬁ‘t(}Da4Sind({Hbl3\BleFlgh'tcyfdindﬂ@(Sﬁ{aYﬁ£i wHsfebeRsRRsirgthe

ers. Stajning for CD14 was performed 1n
é?elgﬁzlllegf f)rg g (Beclon Bickingomnt erfere with the .
anal ysis of CD34 and CD133. Flow cytonetric analysis
s perfornmed using the Cell Quest Pro software (Becton
%HQWHTﬁreSPHéWEﬂQWWg results were obtai ned:

E‘J %gr 51*585&& ﬁEStEam LLSiLleh %jaﬁ &cﬁase il %heer%?nener of cnculatmg
CD34+ cells (see FIG. 9), whlle MGT led to a decrease in the number of circulating
CD34+ cells. After consumption of placebo small changes that were not statistically
significant were. With both SE and LSL a number of volunteers showed a tendency for
an initial transient decrease in the number of CD34+ cells; this observation was greater
for LSL though did not reach significance. At sixty minutes after consumption, SE
(p<0.003) and LSL (p<0.02 triggered a significant increase in the number of CD34+
cells. However, MGT triggered a significant decrease (p<0.03).

In a subsequent part of the data analysis, each volunteer’s responses to AFA
extracts were normalized to the same person’s response to placebo. This was done by
subtracting the percentage change obtained with the placebo from the percentage
change obtained with the extract. This was done for all three consumables. This
procedure did not increase the magnitude or significance of the responses; the pattern
obtained was similar to FIG. 9.

Another part of the data analysis focused on the maximum percent change for

each consumable compared to placebo. The rationale for this analysis is that the
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in the nunber of circulating CD34+ cells. After
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statistically significant were. Wth both SE and LSL a
nunber of volunteers showed a tendency for an initia
transi ent decrease in the nunber of CD34+ cells; this
observation was greater for LSL though did not reach
significance. At sixty mnutes after consunption, SE
(p<0.003) and LSL (p<0.02 triggered a significant

i ncrease in the nunber of cells. However, MGT
triggered a significant decrease (p<0.03). hi a

EthidRtite &mpoigddadipveanstigbtorg@8Cdhd b igendrats a
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anal ysi s focused on the maxi num percent c
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conpounds delivery to target organs, and tinme to
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i f nt d endl n. ea unt
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ﬂérfoﬁﬂéd’érﬂéb@iplés&&ﬂﬁ’ m;bgeects WiSregtldilabosumed AFANathemasent
of the extent of change, ir rcgfsi ect [ }zzggf 1et her. t he

rﬁé‘;d}’rralﬁb’@ﬁ&ﬁé?éec\m@s BYSIPFE presubjaglshgved
J‘Ellcéabﬁgeltnmgseam %,4)345 cdd lﬁ%lﬁﬂﬁ%m I shb&ld %B AbRA tiek this

circulating stemcells wth SE and a 24 2 % decrease
vwdlmtmammmd fpm the ppalyan Awis pon sely gfsingiogukisgt whoslid not

r es]ﬁerg%l vel [ iRtsafibths Mithind Frob e gu bidd? Boli1l B BAIEA for a

respo Se appears to no nore
tﬂéﬂﬁarﬁ sfaﬁwmaeai@fbyszdn additich, ang odreplidatidn mdhlfs dypedif peptocol is the

factor .in the t..of the.studies r
LGt s B A LR BN BT
| Rhad B@arpﬁlﬁﬁﬁ-@hrﬁéﬂéﬂbf tHNkdabDstak SERjoBLizativas ’Iﬂh@tres@onse to placebo
regul ar consumer of AFA. This gne subj ect

onsanA oA Ohesbeurpuany G rel 1ot FAAER Sienincgce.
Sﬂgxlfgr%el%gs, ﬁl%gcgﬂu&ﬁ]ﬁfoné Qﬁp%ar to be real and suggest that a better

understanding of the daily cycling of circulating CD34+ could be of use in designing
future studies.

This study confirmed that SE and LSL, both of which include a dried aqueous
extract enriched for a selectin ligand, are effective at mobilizing bone marrow stem cells
by increasing the number of circulating CD34+ cells. The data collected in this study
show that SE increases the number of circulating stem cells by up to 35%.

It will be apparent that the precise details of the methods or compositions
described may be varied or modified without departing from the spirit of the described
invention. We claim all such modifications and variations that fall within the scope and

spirit of the claims below.
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be used for a relevant statistical analysis, hi

addi tion, one conplication in this type of protocol is
the fact that individuals do not all nobilize
according to a simlar tine frame, and thus there may
be an under-estimation of the actual peak of
nmobi | i zati on. The response tqﬁglacebo showed

vari ations, though such flucttyati ons did not reach
statistical significance. Neverthel ess, these
fluctuations appear to be real and suggest that a
better understanding of the daily cycling of
circul ati ng CD34+ coul d beCbAI in designing future
studies. This study confirmed that SE and LSL, both of
whi ch include a dried aqueous extract enriched for a
sel ect]i M dquans exat@ ofHipRptizowenat flosolyulé, aitegeibteextract is
marrow stemcells by increasing the nunber of

enriehpdder Hyleoiedn ¥nds. The data collected in this
study show that SE increases the nunmber of circul ating

stemcells by up to 35% It will be apparent that Hpe

pr eci Se Thetagidoys ettrachef dhimh ddiersin e apeRoms pFst 1s produced by
described . e.vari £ it ' i
R T R A e
abolid siaetbr. nodi fi cati ons and variations that fall within
the scope and spirit of the clains below CLAIMS 1. An
aqueous extract of Aphani zonenonfl os aquae, wherein

the ex rQedlid onfkitieh eshnping@dddiedsfota of ihe aljigan dxtrat of claim
The aqueous extract of claim1l, wherein the aqueous
ektract is produced by suspending dried

Aphani zonenonfl os aquae in water or a salt solution

and renoving solid matter. 3. A solid conposition )
conpr i4i Agompatitiedtoinprivingfa thérepeaticrdly effeetiteramaunpef the solid
claiml. 4, A conposjition,co IS apeutically
e‘fq{%ﬁ’%‘\?’é Ogﬂﬁ%? rlrrg? Phaymacolys! %m& c??r%%%b?el %‘%%cgf claim1

in a pharmacol ogically acceptable carrier. 5. The

f ﬁg? g;%hﬁ{]@?r{gg&l@ﬁ rgngéli’alg];h{rﬁtm eerr cgr%p s'flhgc’ I Hl%ra%eutically effective

amount of a second solid composition, wherein the second solid composition is a dried

form of a second extract of Aphanizomenon flos aquae, and wherein the second extract

is an ethanol extract of Aphanizomenon flos aquae.

6. The composition of claim 5, wherein the ethanol extract is produced by
suspending dried Aphanizomenon flos aquae in about 10 to about 20 percent ethanol at

about 50 ° C to about 60 ° C.

7. The composition of claim 6, comprising 1 gram to about 2 grams of a dried
aqueous extract of Aphanizomenon flos aquae, wherein the extract is enriched for an L-
selectin ligand, and about 100 mg to about 500 mg of a dried ethanol extract of

Aphanizomenon flos aquae.
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second extract is an ethanol extract of

Aphani zonmenonf |l os aquae. 6. The conposition of claim
5, wherein the ethanol extract is produced by
suspendi ng dri ed Aphani zonenonfl os aquae in about 10
to about 20 percent ethanol at about 50 C to about 60
C. 7. The conposition of claim®6, conprising 1 gramto
about 2 grans of a dried aqué%hs extract of

Aphani zonenonf | os aquae, wherein the extract is
enriched for an Lselectin ligand, and about 100 ng to
about 500 ng of a dried ethanol extract of

Aphani8z dire nempositionadekdmd, corprisingrabeus t gigm offe drjediayepus
conpri si,ng aho f | iched fored LQblecti
RORB oL R BAP b 1 A el LA REicR ORGA Lot
aipand; hed aout 150mE-of e deed etharidl getrast obdyhaaizouen s ®s mguef

a dried ethanol extract of Aphani zonenonfl os aqua. 9.

The conposition of claim®6, produced by the process of

cont aet ifhg c8mbébsitidn GERHRL6 ?fodﬁwdadaﬂ taopmRBasbl os aquae
in 0.1 nolar phosphate buf

: ered saljne or water %gr
about chetetingrs eiamaugt abdthvnizomein/os ;aau%%%c@o phosphate
}%%%H%al%t drGiker f%lfd}?ﬁﬂ 1% 2%obAtombEr 128outd B8PrddiBe an aqueous

Ueous extract; ng the aqueous extract to produce
axgadti d conmposition conprising a Lselectin |igand;

i ncubating a cond. unt of hani.zenmenonf | os aquae
in 10@@@?%3%853EP39W3§%HE%FGmﬁég%%ﬂgégut one hour to
pr oduGRyiag tHetkasak eridct aciroduce aBulid goramdsitbnreatrgrisial a L-

fromthe ethanol extract; drying the solid materia
feelssiin Hgangdt hanol extract to produce a solid form of

the ethaf 1%3@6‘&9&1 amG e of UM At oA DN ARGWAS @allOBY ethanol at
ef fective ambunt of the solid conposition conprising

tdboul 50s%C dartabautl dngdinur tapeddaice peethiolextexshl y ef fective
amount, of .t B SoiPhh@rli G 8f JifoRhdago! extract.

drying the solid material from the ethanol extract to produce a solid form of the

ethanol extract; and
mixing a therapeutically effective amount of the solid composition comprising

the L-selectin ligand and a therapeutically effective amount of the solid form of the

ethanol extract.

10. A purified selectin ligand isolated from a blue-green algae comprising a
protein or a glycoprotein of a molecular weight of about 55 kDa under reducing

conditions.

11. The purified selectin ligand of claim 10, wherein the selectin ligand has a

molecular weight of about 54 kDa or about 57 kDa under reducing conditions.

12. The purified selectin ligand of claim 10, wherein the blue-green algae is

Aphanizomenon flos aquae.
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under reducing conditions. 11. The purified selectin
i gand of claim 10, wherein the selectin ligand has a
nol ecul ar wei ght of about 54 kDa or about 57 kDa under
reduci ng conditions. 12. The purified selectin |igand
of claim 10, wherein the blue-green algae is

Aphani zonmenonf | os aquae. 13. TR@ purified selectin

i gand of claim 10, wherein the blue-green algae is a
species of Spirulina. 14. The purified selectin |igand
of claim 10, wherein the selectin |ligand has a

nmol ecul ar_wei g of about 54 kDa, about 57 kDa, about
162 k ? E‘b%@%ﬂiplf?‘felﬁ@a{ ligapd of cloip1 (e mérersin tigdlie-arean e is a
ugsteles BORpi-gHMCi ng conditions. 15. A pharnaceuti cal
conposition conprising a therapeutically effective
amount of the purified selectin ligand of claim10 in

phar ma | C t.abl rrier. .16. t hod. of

Db e VA SR 0SS AL oF AR v BRbesh Sl nes

;:mm]:ﬂcu]sar ?rgighfbﬂ 330?}25@* limlg aticut 57 E]?S,Ltfcbbtﬁg&a@a, ]aclbou(‘gj 171 kDa, about
eutical]y ective amount of the purifie

sgﬁe@?‘f o f}buolj%hd ‘g?a ndgs panpgduqpgeandifionsbi | i zi ng

hemat opoi etic stemcells in the subject. 17. The

met hod of claim 16, wherein the henmatopoietic stem
cells @BymepguicelcogpeyitioBIEEisiieDl Be=peuticallpeftfdutive

pt . . tioalle
T R T e e e

nesmen i ng t he nunber of CD34+ stemcells in the
subject. 20. The nethod of claim 16, wherein the
subject is healthy. 2 1. The nethod of claim 16,

wher ei 16. t A enedj of Globilir s HIHRRHURAE 8REALII D@bict, comprising
onjc illness, traumatic inju or degenera%lve

ch rys .

diagserng fo the é‘_ﬂﬁﬁftt Rdfeprereuti¢ rﬁf)é@,lvqmet of thérpurified selectin
SIn@ GF cRAS 16 tRirsRf ﬂﬁﬁiliﬁﬁg h@lﬁatgg& d i caNSh A subject.
nervous system |ynph system cardi ovascul ar 'Sys B

or endocrine system 23. The nethod of claim 22,

wher ei 17. t”ﬁl% n%&ﬁ)édecﬁlclal?r%sl 6?\§v &S ﬁén%dtolﬁ)liéﬂz%%e%egéﬂsé express
CD34 (CD34+), CD133 (CD133+), or both.

18. The method of claim 16, wherein the subject is human.

19. The method of claim 16, further comprising measuring the number of
CD34+ stem cells in the subject.

20. The method of claim 16, wherein the subject is healthy.

21. The method of claim 16, wherein the subject is immunosuppressed or has a

chronic illness, traumatic injury, or degenerative disease.



di sease, cardiac infarction, Parkinson's disease,
traumatic brain injury, nmultiple sclerosis or
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where stemcell homing is increased about 100%to
about 500% as conpared to a control. 25. A nethod of
nmobi i zing hemat opoietic stemcells in a subject,
conprising adm nistering to the subject a
therapeutically effective anount of the conposition of
claim1, thereby nobilizing h gatopoietic stemcells
in the subject. 26. The net hod“of claim 25, wherein

t he henat opoietic stemcells express CD34 (CD34+),

CD133 22CR33rethododt clk@inhi.6, WhereihiBe §1§d20Hasaf d1§dr@ér'6‘fa§: »digestive
wherein the subje S hunan 28. The nethod of claim

2%ystem, peryays Saétﬁ'af ﬁ@mhgsyms%ﬁrqhﬂgasswér §YSieFe T STlognBAYstem.
stemcells in the subject. 29. The nmethod of claim 25,
wherein the subject is healthy. 30. The nethod of

cl ai m235 ThatestieddofickmPabijvhertinithe subjashbsugsieopsresis] Adrheimer’s

Is I traufgmti c, i njyr or. . .
B2, PR gcliof 23 ingph R st iy gttt
vdamrmsnrtchﬂlmu;h}faﬁhdeﬂs a di sorder of the digestive
system nervous system |ynph system cardi ovascul ar
system or endocrine system 32. The nethod of claim
31, Wt ihg nidiedRiBat 6'WRer® %&%ﬁ 18R is MFStd Bout100%
di sease, cardiac infarction, Parkinson's 5|seas
tto ghowiP0%tas spwparad taracontral-t i pl e scl erosi's or
cirrhosis of the liver. 33. The nethod of claim 25,
where stemcell homing is increased about 100%to
about 25009mathod ofmmbﬂndmgdnematmpmhﬁ@ktem%élls i ambfReglcehprising

I S0 ctin and, rjsin extractln
RGP ARG el por bt BB “eihat i composition of
SEART | thieidbyRastilifkg BérbatidR steh6k1is30HRlshiBgctt he

resul tant supernatant; contacting the supérnatant with
a selectin bound to a solid substrate; and rel easing a

|'i gandespge 'rrfe't}ﬁﬁl Jr¥1a0A lZF dwltléP%lB & I?e?ﬂa%btok&c steleLeRl ¥xpress

isolating the selectin
CD34 (CD34+), CD133 (CD133+), or both

27. The method of claim 25, wherein the subject is human.

28. The method of claim 25, further comprising measuring the number of
CD34+ stem cells in the subject.

29. The method of claim 25, wherein the subject is healthy.

30. The method of claim 25, wherein the subject is immunosuppressed or has a

chronic illness, traumatic injury, or degenerative disease.

31. The method of claim 25, wherein the subject has a disorder of the digestive

system, nervous system, lymph system, cardiovascular system, or endocrine system.



35. The nethod of claim34, wherein releasing the
i gand conprises treatnent with acid, alkali, heat, or
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wherein the selectin conprises an extracellul ar donmain
of human L-selectin fused to an i munogl obulin Fc
domai n or an extracellular domain of human P-sel ectin
fused to an i mmunogl obulin Fc donmain. 37. The nethod
of claim34, wherein the solid support conprises
magneti ¢ beads. 38. The neth%g of claim 34, wherein
the bl ue-green al gae i s Apham~zonenon fl os aquae. 39.
The nmethod of claim34, wherein the blue-green al gae
i's Spks UThdRethd@ of Aaifieh E&itieftin 1hg 3ulgecthaobsaidopdrdsis, Ahtheimer’s
met hod of claim34.4 1. The selectin lL and. of ¢
diseaspheardianinfaresion) Pekigsaendisrage draumaie Igimemlm“ya mutfple
Aﬁﬁ%ms§9ﬁﬁﬁgﬁéhPﬁcﬂgaﬁe 42. The selectin |igand of
erein the blue-green algae cells are
Splrullna 43. The purified selectln l'igand of claim

I d ds - 0
E- sel o5t FhymsPoaas SRr Ao ke bifineds BEREY oy 190%
98 atsdu@b00%4 Bs comsi&l 10 atdagirsle] eCt in conprises
L-sel ectin, Pselectin, E-selection, or any conbination

thgreof 45. The method of cIa|n116 wherein the

subj eg xSy, h&%ﬁﬁélﬁﬂ &P&hﬁﬁ and? Bompiiengret hod of

claim %5 V\f}er elnt subj ect Igs a veteri nary subj ect.
extracting blue-green algae cells in an aqueous solution;

separating particulate matter and isolating the resultant supernatant;
contacting the supernatant with a selectin bound to a solid substrate; and
releasing a ligand specifically bound to the selectin,

thereby isolating the selectin ligand.

35. The method of claim 34, wherein releasing the ligand comprises treatment

with acid, alkali, heat, or a combination thereof.

36. The method of claim 34, wherein the selectin comprises an extracellular
domain of human L-selectin fused to an immunoglobulin Fc domain or an extracellular

domain of human P-selectin fused to an immunoglobulin Fc domain.

37. The method of claim 34, wherein the solid support comprises magnetic

beads.

38. The method of claim 34, wherein the blue-green algae is Aphanizomenon

flos aquae.

39. The method of claim 34, wherein the blue-green algae is Spirulina.

40. A selectin ligand, isolated by the method of claim 34.
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41. The selectin ligand of claim 34, wherein the blue-green algae cells are

Aphanizomenon flos aquae.

5 42. The selectin ligand of claim 34, wherein the blue-green algae cells are

Spirulina.

43. The purified selectin ligand of claim 10, wherein the ligand binds L-

selectin, P-selectin, E-selection or any combination thereof.

10
44. The method of claim 16, wherein the selectin comprises L-selectin, P-
selectin, E-selection, or any combination thereof.
45. The method of claim 16, wherein the subject is a veterinary subject.
15

46. The method of claim 25, wherein the subject is a veterinary subject.



