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OF THE | NVENTI ON [ 0002] Subject matter of the disclosure concerns
nmet hods and conpositions to nodul ate stemcell binding to organs and

ti ssues and for regenerating germnal centers in |ynphatic tissues.
BACKGROUND OF THE | NVENTI ON [ 0003] Regenerative Medicine is the
process of creating living, functional tissues to repair or replace tissue
or organ function |ost due to danage, or congenital defects. This field

hol ds the proni se of regenerating damaged ti ssues and organs in the body by
stinmulating previously irreparable organs to heal thensel ves. [ 0004]
One nethod used to regenerate tissue or organ function is the delivery of
stemcells to the affected organ or tissue. However, stemcells are not
well retained in the organ targeted for tissue regeneration even when the
stemcells are directly injected into the tissue of the injured organ.
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[0002] Subject matter of the disclosure concerns methods and compositions to modulate stem cell

binding to organs and tissues and for regenerating germinal centers in lymphatic tissues.

BACKGROUND OF THE INVENTION

[0003] Regenerative Medicine is the process of creating living, functional tissues to repair or replace
tissue or organ function lost due to damage, or congenital defects. This field holds the promise of regenerating
damaged tissues and organs in the body by stimulating previously irreparable organs to heal themselves.

[0004] One method used to regenerate tissue or organ function is the delivery of stem cells to the
affected organ or tissue. However, stem cells are not well retained in the organ targeted for tissue regeneration
even when the stem cells are directly injected into the tissue of the injured organ. Imaging studies in humans and
animals have demonstrated that most of the delivered stem cells can be found within the spleen within an hour
after stem cell injection. Animal studies have also demonstrated that surgical removal of the spleen prior to stem
cell therapy after induced myocardial infarction improved functional recovery of the damaged hearts (Blood, Vol
84, No 5 : 1482-1491, 1994; NATURE 410 :701-705, 2001). Splenectomy has also been shown to improve
engraftment in human patients after bone marrow transplantation (Stem Cells Dev 13(1):51-62, 2004;
Transplant Proc. 28(2):736-7, 1996; Am ] Hematol. 22(3):275-83, 1986). However, splenectomy is also
associated with surgical mortality, sepsis, and lifelong thrombotic complications (Blood Rev. 14(3):121-129,
2000; Leukemia.l15(3):465-467,2001; Pediatr Transplant 13(2):171-176, 2009)

[0005] Thus, there is a need to develop methods and compositions that can be used to prevent

localization of stem cells in the spleen and other lymphoid tissues without removal of the spleen.
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Definitions

Definitions used to describe the embodiments of the invention:

[0018] The term agonist as used herein means any entity that activates a specific receptor or
downstream signaling pathway essential to mediate the receptor’s effect(s). Agonists may include but are not
limited to antibodies, antibody fragments, soluble ligands, small molecules, cyclic peptides, cross-linking agents.

[0019] The term antagonist as used herein means any entity that interferes with the binding of a
receptor’s counter structure(s), or with the activation of a specific receptor or downstream signaling pathway
essential to mediate the receptor’s effect(s). Antagonists may include but are not limited to antibodies, antibody
fragments, soluble ligands, Fc fusion receptors, chimeric receptors, small molecules, cyclic peptides, peptides.

[0020] The term inhibitor as used herein means any entity that diminishes the target effect of a
specific ligand or its receptor. Inhibitors may be small molecules, antisense agents, nucleic acids including
siRNA and microRNA.

Lymphatic Tissue, Lymph Nodes, Spleen and Germinal Centers
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i nvadi ng pabdogens apbocke) arsas kphvat.elatr&yadvebidhenb o iiftGentifle, M@GH GRGE t O
bl eedi ng %&aﬁc%@&%dtaﬁgh anti:%‘fersg SQ/QCh%XI%laQEBH@Qés o‘il!é? G§r:}1|1n§l%lé1[1térssareb.ﬁ Inhp%%{a%q)a}t Q¢ t&ave

mul tiple roles i ncluding elng first aite of hemat opol esi s SI X
weeks of Bé@k%?PﬁhTmmW%WWEE?t Wﬁ@“*@ﬁ@mB§FWé@€dm%%ngPﬁéBéﬁséﬁ #8§$§tits
hemat opoi etigeo. Histiwlaichlynthd@lsidesgribt h@ros@pitally ditiagesabepard evghpbpimenies. whevatehBne
mar r ow hemat opol esi s takes over, recent research has identified the adult
spleen as a site of stemcell generation, stemcell differentiation into
different |ineages and stemcell storage (Trends Mol Med / /(6):271-276,
2005; ) However, the sites within the spl een where exogenous stemcells
accunul ate and the nol ecul ar mechani sms' by whi ch exogenous stemcells bind
to the spleen are not known. [ 0025] The periarterial |ynphoid
sheat hs (PALS) of the white pulp of the spleen are populated mainly by T
cells, while the |ynphoid portions are populated mainly by B cells.
Germ nal centers (GC) are sites within |ynph nodes or |ynph nodules in

.




cells mgrate fromthe primary focus into the primary follicles follicular
system and begi n nonocl onal expansion in the environnment of follicular
dendri ti cwoebi12802¢HADC) . [ 0026] After several daysPofi/us2pasngs2on t he B
cells mutate their anti body encodi ng DNA and thus generate a diversity of
glef)gf;solng tgnel : ’%récrgr]lr’l { I rlm ocus 1tnto-]£-he 8r1ma|tr§( %/ ﬁllﬁles%%h art é%)em an('i'l E)e%tnlmtorlilocfonapexbansmn

uni dent i finé@e%‘ﬁfpf}ﬁiiltlﬁéf‘”ﬂl?we?‘l‘ﬁ@c EBCP9he mat uring B cell's (Cent r obl ast s)
mgrate from tecankezene &g o bgalsioght BzeMmen@dhst @fitodit-Oc@XHOSA dhdid

ant i body Eeger£t9§&1€;ers§y(gf cﬁ&?m%%erlnﬂlaltcmté Tﬁlg ﬁlgcﬁveglragdoﬁl%tb@t[n[tlgrg &efatlo%§an%gg't{09 ytes.

The Centrocytes are I n activated opt osi s

sur vi val g‘iegtﬁasf"ganf rhéSPﬁ“ﬁl’fﬁ@%“ tLPi’&”t S‘Hiee‘é}“é"ﬁ‘i“ﬁf%ém&ﬁ‘f ifg@nthe JfRFSthF n@ﬂlég Br‘iﬁﬁsess i's
bel i eved t@nthblastependént thodark ee @ik light toge ofl stirhe eank khbiodyibddptotihee suafadeiagien.

The funct [,QRak..BrCeld® tJ‘eﬁ‘C@nﬁ%J}%E\ Th@c&l&&ﬁés%ﬁtm N Relpe Epoﬂ'tos@sedhd &m%é?e get

final dlfferetl t|on i nvol ves | or
exanpl ¢ 1 IO Gt 5T G RRa o By RORT o VIR PFoset PO T FROR P
prevent t pénig ehter EatlhOéﬁO angigrn ofhe SlogtionreB-gghlt haloitkingesinterfty @ittBhetped 1 oslisliegebira!
either a mkfa&lmo@@énhls Sk QadivOiges 0 peR R RAS foPdxarpl TPRRAIEY toBg@ @hd intkhidibn W1l be
activated ellls 18 %H eve uﬂererl/%nt %%ntn%‘r%ttlo% OW u&oreactl.ve an§f’)iogES q‘ﬁle:[ ]é g!zﬁs be (;Ir_nhee ther 1 %glasma cgl
restart the vvho]I rocess (%f‘ i fer ion an

accordi ng Spfeéd“%gﬁé“bf’(g‘ifyﬁ ‘ilel‘i’@ryt%fﬁ‘bt?% éféll b§ aCthmd in S“bSTqB@?C?Tta“FWéh Be %‘@F F‘%lgeéd%‘t’yal ned
Wi t hi n t heayudsb tegarprd hole @@)teosrvt pbliférdtien, st Andcanrtidacdiding ete radjcnghegbthiesit 0

specific areas [ooifemﬁelﬂ‘&eﬁgcommneat\@tmmh@%w duf r&%ﬁgf&é glegméaﬁgym&r Meléﬁllzos The
margl nal zone | een contains noncircul atin mat ur e B cells that

bor der on FH¥ WAt td@“B“L?IbiS SUPRAY AR BEFAFATTSH hst : Zf’?fé’f%ﬁfpt‘eén LHH he
red pul p anmdreegxpe essre Bicgh tHagywalkrondfe wOB L Iparveting g Mraridn BBR4n thnedhit€pr9iz, redand
measur abl gy AY @Jp@ss@lfgh QE& o@-@ﬂZlQ&QI%M a;[ch@)mﬂitdlﬁ%z gfaeﬂewamawaﬁ Sf dAIBNARED22.

ger m nal cente O[I,LI cul ar

man{le a)ne sLFrﬁungs {mnmaﬁ] éerm nal ce1i1ter fol % €3 ahd eXI;') sses 8& CB%% P&E) % ev e s of

zone is cONt'AM ers and exp 85508
| gD and CBRPgularzepe & copsigiehyigin téﬁ\ﬂéﬁﬂ%ﬂﬂkﬁntwie@w%e@iz lrvelsaﬁ &D@%C% slefer@edlate

i denti fi edvdpyt ODNA a8d @2A) aRdcan dikpede gettitdva PN @by, ThSgeh@sl ceatbrSt e gikinglhel by
PNA bi ndi Eggm@f'ﬁ Sdﬁ% ngdee§1§‘§§es ﬁ%&pgels o?&ﬁ%4§ha9 the %4&1‘9&@'1 Ggrplﬁlalfcgltérg hg%l aas[)ecrzllo ne.

Germ nal center ave a specl al popul ation of | per |s that seemto

di st ri but BPERAERIOY DR %iICF”ngEﬁt ficRHdP dEERtersnly @ear”rﬁeﬁﬁlllal &f’é‘ﬁ’fser%m%t?aé centers are

t radi ti onadditignadis ge@iegl edh inhine irpase trespon SeBelteh adls, ra@igughr &is Ts helapelutecel | s,

al t hough Ehinsal SntddOkre @ﬁe@@ﬂyy&@mb Y Tﬁl@flnmp&an@;na h@h @fﬁw%qg@ RYREE Bakisal! e

Act v goPHPRST CURRETE RAVE g tafn'l sl RO I eaméﬂﬁgm Shosdrng o

dendri ti cceiel kag alsEby 1ﬁqn@faﬁb>rth€@nlteselplsofc§é>ﬁﬂaq%@) H@demﬂafhplw ﬁ)ﬁ% Rie, 2007).

fex Iolr ess : oapaik fmééReﬁth%Qﬁ)m{d ToxieRl @@hital Rath @)lpﬁgs?bg B36 and 6%t 3BBE L) 1-66@42 R
ollicula 1d, SUET ing germ nal centers expressing Bcl

Lo Boio BB 38PNy R %g@fl Toxi col Pathol 34(5): 648- 655,

(2006) ] [OP%%Z@P“CD%OHE“?“ dulopyinipie atkBeyt & PARRG etingyaene eOHE%s

PTPRC ( pr etsiontyjfeydh.dainhen ihigsphatasatopot e@tlomcehyperdCytes shoplaaa aiis. at & also

di fferentiaLgd h 09195013%&! éfaro&@lylnﬁho%%&%Eliemﬁraé’frﬂe@%h(ﬁeﬁﬁ a%ﬁ‘%t%ﬁﬁ%h&%c' s. It
is al so expresse | eukem a, hairy

cel | | euk&HR* HAY Sh&%%ég? ‘??%?H“al’i}ﬁpﬁ‘}?éryfe 8““|g@ﬁ‘ff8¥ﬁr§nlplf“tg ﬁﬁ& DéhiBwy “P‘B“ﬁﬁéf
essent i al mplppl@nembgn that e alf prbductafaisiggncomeleegsteoFhisdegprvarltiim g extivendiDaSxdrand | y
consi sts @f pA krRk@pieRReL S itRadhlidd & @hérateplﬁpog WGhSdi@fenBmsth® QJ@A§ QP rex
gene. Thi ang%on e1§1?€ %fereng]%?rotgrﬂ Ii)rgcﬁ(lgp ?hestea‘ee exgnggengr}a e 1] esRAOEB tarﬂlq{d)lgoh){m

transcripts are rate up i fferent

mat ure MRNAs al82%f Véwwtwogﬁgﬁ %‘ifhﬁ 6R4enggst eWSf Ty Erfe alﬁ‘tg@tl@f%nsp?%ﬁ@P@RAThese
t hr ee exouss4sgenenare, CiverRA, CORER AN d DREBICS 0D GROBCD45R (ABC). [OB29)] is\ahitbDbis

i sof orms QaflvetThc%lls%%D%U 19%@%6%)&1%1%0 -'thglls%éé 1@Q£o % RO{/IQ(EC{%IM@& |15ucgee
CD45RA, CDASRA

CDA5RA i leP%ﬁa]E"%‘ ab%mlﬁla‘ieilaé 29{9 k(],Dé‘ilwlhﬁél i @‘,‘Eﬁ%%lsl g C?“ééléf’teéﬁfeséﬁl)‘ﬁ@ﬁ‘ﬁ‘ih e‘1"1“e ells.
CD45 i s aklgosyhiighbringigd fhe osiyduaat ecght GDAG R4, sentdhtge hapn et Bprlobdirm AW kHagr at es
at 200 k %22‘0"3}@)&55‘10’%%%@&&%@10’(@5 to g‘cé[ls GRknSso B 6%5465 or?akt%@te@f(&ﬁse&fsd sG4 o Witih
heavi er glycosyl ation, bringing the nmol ecular weight to 220 kDa, hence the
nane B220; B cell i sof orm of 220 kDa. B220 expression is not restricted to
B cells and can al so be expressed on ac§| vated T cells, on a subset of
dendritic cells and other antigen presenting cells. Naive T |ynphocytes
express |large CD45 isoforns and are usually positive for CD45RA. Activated
and nmenmory T | ynphocytes express the shortest CD45 isoform CD45RO, which

| acks RA, RB and RC exons. This shortest isoformfacilitates T cell
activati on. The cyt opI asm c domain of CD45 IS one of the Iar gest knovvn and

[ = 1 o



[ 0033] The CD45 pol ypeptide can be produced by published procedures.

Met hods for preparing anti CD45 pol ycl onal and nonocl onal anti bodi es are
wel | knowsoiznixés1art (see for exanpl e, Sanbrook et al. pChhlSeeuioas29Tl oni ng:
A Labor at ory Manual , Second Editi on (Cold Spring Harbor, N.Y. 1989); and

Burrell, i.doma Ant echnl nd
Appl | cat | ?ﬁ%ssan éﬁ& aﬁFge“ res'é{%% %Ce”s B@%&e%g%h“mﬁe’%’“ss Té%li@% v&j{ rmSnand g wsuf)

i ncor por aP‘é]élV‘fh%fr EPnRby Aptisiet @ﬁéré)“?fy Aympber s prerewsvliecbriest CH4Diseoref C%"rSBi)nar y
skill in whe &k RA, pelayCkOaals. amnt snhedisesmcadide Tganefat@d Thcpiplamyéasmet y of
war m bl ooged,an 55@'0§th§ HER: 8% %@Sl‘?ﬁas aﬁ %‘é}'ﬁlm %Qp%aﬁase §Jﬁ%€yﬁhat Qe%a?es af lﬁh&&%ﬁs

rabbits, mce, and rats.’ Production of mani zed .
See Ri ecHREAT £9UP & GRS kg et (i) CW)r?f @FVFGM(%%Q)%““ %@H‘&ﬁfﬁg R‘t?nan
ant i bodi esanfeost intthémapyderic Natinere @B afd6iizEAation3BR d3RBgulat€ LR mhdghhatse hnigiyd er
WP,  Sel i clgiddEniBadagoBY, adol fi NF, Duncan JF, Avdalovic NM Levitt M
Junghans , I i zed anti body t hat g to
the interl euki g’ é%gg Fg’“pressffﬂ ac %l\?af“f“’pﬂému“ a’ngtiée Am"sh‘%f"%‘%zfj‘?mfgﬁgg

. Nor der habggatopoiet} #figceh 1t1fas bRAn ebrd & isndsty TREROPUBHPICHT fedls fhat a(smtallzg@m}wpowwegat i I e
vectors fedis ﬁlﬁr&ﬁ}ﬂz-lneaﬁhtl odd cho&lsablt@n X &E@aﬁjnan héever, @G QRAAIMAAEM @I, WRRdived

mol ecul es I n polp_))u aton ot%Bé&F earlheégﬁeYursgs a{i generally fjé{bﬁlg Q%EED%O gf.tgveis-tem ells %E 14&/%}1 hods

and Agent s o event g atic 0034]
Ct her par t4'®ul‘aforekisslerrent 8 prev efe-4 rhasabe?f’e“feﬁ‘%“ﬁted e Pt Bewt SR cel |
bi ndi ng t etedtios plogi@Nank YonBxpo st huge hdiew spl ey atr@e @ the @dntiitioo b foktican Bagomitst S t 0

a clust %de@fen g Careqtd @éu!;o(ﬁ' B, 1\@[%)238@@5959%8) Tﬂl%re%%lgtdrﬂ@ Bck-gRt.Agoni st
to the 5 anti e con hegure f.or mul d to the 30-F11

epi t ope. ?H‘@gs%l“g?’f“&r?f éP“ e é‘t“gbe’%’f fIﬂEL@jzfglatal?ﬁ’te “g@ff’lge‘i’f‘ﬁﬂ/ceﬂ%mfﬂ?fr'?‘fm at ed
t 0 pr onot eatdvelruapetsted gunpbegettertad splem- by enhancing stemcell delivery to the
danmaged ti ssue@ogq @crgarbza ratTIfftﬁocﬁ)gle ugdzmls@co@m'a:& fil'yrﬁ\g ahdBle@Nr iBQEYridiO clohte  CDAS
antigen or ted t - n

cau vat ent o Fenae RERi§sho Bl ind b Ban i G SELDBP AL b o R
descri besblpEtRéasbn by qﬂ@ﬁta@@“%tnélﬁ%ﬂe@h%t thsy P e ts@eloy?f’ﬁ%Engcepttqpés%«@Déﬁ@h as

t he | ynphmmeades2andsidse 19qb.eankewdd) dothl seBesOflorkh@seblib@twit ds adtiBody daatbedibyman
patients. pIhe J v %Eklyévé?r}hedﬁr? %f)hsbaﬁt%oow‘s% sIRES hdil ssso!oh?w&ﬁ‘{' il -G Rk e where
circulating stemcells bi I'n the 'spleen, and methods to increase or

decr ease E’i“@ﬁ?léﬂslo 36‘? hgﬁ?)ng to th| s site | mmunoflourescent and histol ogi cal
anal ysi s of fr®812]t Radpkebdql3e€n aéody sbevs hgenonshnlaioe o onatsplsth &g elth eily

circul ating, ac@unxun@onvl@%wwat(ym 93 (5hch 315 a@bg) va%d Qz% rb@annﬁéd nc @m & RliveNtado Bt
S pl een Wh%m&topomtlp fn%éat%ﬁn %h% gO Eh?antlbo \él\llas Von used to 1 %nfl 1{;1 éon unctlon w1’¥¥'gcab Qntlgena le

1,2,3, an deliy em ce o the
spl een i scdldragerdsifrgia the ggisiapimigehaee Ell)ﬁeﬁl@XMFSFﬁdpmﬂl kelﬁatqphletlca@ilﬁii?ﬁ%gt)%ﬁééj Es*t“em
cells to the. neleoukar. Hiﬁﬁr@i&t&i;)@ﬂha&xh@taa&@t)b VEF g@RRibhalevHeRd 8rsn c@*ﬁm toheiepl een.

Accor di ng iE 1Qt}<,t pe ﬂr}qp sa% W i‘> )U’ﬂ[gdigd[l?§% gvpll I’)ISVO pitulc an‘, s,ad KQQ y n‘?% tlodu E]Canlernds to
nouse %anlaen and bl o sstemcefl Inding to germnl centers of the
mouse spl BEAZOARES I HAPN antl -CD45 antibodies that may be the equivalent to

t he 30-F11 r at [0bpG2IDheamish papeisiae @DEPrddived tycbeblirdivhrb®BirashMictadsrte pepHihg @8-

epi tope PCQIS &Wl %@Jclomcdhtlb%ég aé eilaé@vnln?f%’ar@@egﬁer eke@nplel-%%f%&y Etedl Typl ng
[11: Wiite Differentiation Anti ens ‘%8811 814, 1987; Transg(ﬁe? tion

40: 538- 54%101%8%1ymng rERo B Spran I Skppgiatior Ny PHEk g H uran
ant i - CD45Rahd i Modil@gl, Hybridoma Antph@i86leches hreerpelﬁrwaﬂ BAtPresf Ing. hgocpRewekit.,

i nventi onidss), the euesacoqforaam@g@w Sfe®nde 0 ACRSG &J&lmer@% @q@foi &ggeirﬁ&mt i@ Helddb to
IC2|h: gl ;nZ}m?yrHo?aﬁ antlb(%fes can bg ;pg?’nérgtgcﬁ{(o%oaz g’éllél Cﬁqp \Ecvagr %Iooﬁ antlma S dchh ag % E%:Ié ec?v%sﬁ‘g(ﬁtp %/ I :tsﬁren
in parti ctifar dagd C@‘é?eli’f’l ﬁhbllts Ceifft ér}dsratﬁ-nP&O%thnwﬁﬁwnaflliZ@saﬂ@odlws WFlbérleWﬁg Stche CD26
on st em celethsanntinelas ive MaGiehdnS1, aier GREi9%)e RE@apbis Rhah @ntibyarep for thirgsUsure Agent s
that 1nhi fé,. 3@%nt8§e9r% %c%ehﬁ%trﬂ: %EHIP‘H*E Er&fpv&g‘i I(H!)lﬂq\h: gﬁ{érjm%sm%lox%eﬁl@lr oy or

Abl at e Ger m nal % di nent. of present

i nvent i on“§"&" Yo 'rgitr 5t Veltemt def Pept @lﬁmeBmFHéMP?Wﬁﬁﬁ ?§§ﬁ§§lﬁyﬁmm2

i nhi bi ti ngeeptor.'dBwndereged &t Vg 86n2h):pp@Pi3B eXatatow 1oPlatsknel, dyichmspdlL, 8enliedr s or
to destroy or ablate the germnal centers. Germ nal centers (GCs) devel op
dynam cally after the activation of B-cells by T-dependent antigen. The
T-Cell antigen that activates the B-cells and thus induces proliferation of
the germnal centers is CD4OL (al so knqwn as CD154) that binds to the CD40
receptor present on the B-cells. This binding of the CD40L to the CD40
receptor not only activates the B-cells but al so induces proliferation of
the germ nal centers. Thus, another enbodi nent of the present invention is
conprised of adm nistering to an individual an agent that inhibits the
blndlng of CD4CQL to CD4O Exanpl es of such agents are antagonlstlc

o v NI~ A PN o v NN A~ F AT A . . ey r



[ 0040] Chenot herapeutic agents can inhibit binding of stemcells to

germ nal centers of |ynphoid tissues including |ynph nodes, Peyer's

pat ches, wWoadotde4shite pul p of the spleen. Al so, agentsPCRAIS2610/088205S t he
i mmune response may reduce the nurrbers of active germnal centers in the
igljg(l?gt or ﬂg g lg%znt\/%satlpa Veg&for [trgr(l)sﬁnt anfler egleg) egsgpgqu &?lﬁ{ynant (n{ﬂ%o yy El%lgc E Ipn:gisy
3-4 days E‘F‘P‘bﬁha“tféust Hém’afdlﬁ‘iwhgﬂl’srz%(ﬂ)oﬁ ©f the stem ceI | s. Azat hi oprl ne
interferes with the synthesi S of pur| nes (adenl ne and guani ne), which is
requi red MaothoddhWd Agenvb tocPrdvent Sfem e d i ncl uding T-cells and
B-cell's, are pHPH cOthepmpryeulss ?I@efﬂle@tswveh’erairnerﬁlioer%méﬁa%ﬁrteﬂpﬁﬂ pipngdyhirkiesi s.
[ 0042] Coby dxpeist ©f DicehSo Siv@honas anthgxardt Nasene diffénedioh SQLDa@antigen. The solution

met 1 pr edniglnkn. &ﬁ? a{agem?mae 300 SRLRNRSTRANE And Fhe%@ogﬁtrma%ﬁ of

Dexanet hasone’ t abl et s asone so ium ate 1 njections
can be gi {E§OPIo o Clyg\ralispy g be fogmulatd &t Ryeseete tWaPW““sfF@H‘i”é‘éﬂ preniping Siﬁ‘iné‘f”er ably
3 - 7 dayseligmdtonipstmggededserady]oygad. Fhe 4old@y sonpining the tagibbdyeather€Pts anfigeh mst &M

cells. Thenﬁmealmbalwwao@mg @Jﬁmofml%equw;l@&oﬂt&3aldmeﬁﬁo§s ered Its atn amount
hati.c |§lsue SO

sufficient to cen

Shat | ot om cot 1 O0ED REHRHE bt RSty bR bbb T TRR G e b
dexanet hasghdyphapdet fnd the srlden @ndafestof trese @ethpds @riga hfnrp mtiPry Thoin@gtion deserfbes abl y
27ng in tat agemﬁcme wéiad {hy spihes @heaf c1rdﬁ)&@§7§&%hh@m i€ an sﬂlsalm R héum © mZémsg of O
700ng per decre se Rem ceﬁ{)l CP §¥0 tZlggtb pl%lmun Xur scent anc{TIE tt010g1C29 ana Sis (I)flﬁgshtthlc?( spcfeen seftlons

gl ucocorticoid s er at

ger m nal é“éﬁ’ﬁse?t%d tp‘ﬁ St‘f’”h eellp ?Wb‘ﬁmﬂ imsté‘iﬁécmamre bind to 1“%$S]H1HR}V€16TSWé ﬁ‘tﬁISPlﬁfnéF@i’”d
(Myforti claministheld ayedn riel @ aseocapsel @sxampleoV.a 8 tahd4. Rhamabeleddetead Be conpot at i on
East Hanoyugll; cellmﬁi\ﬁ{ng ﬁ)rtﬁcﬁ%lee ng ﬁ@veﬁg&tp 'th§ttb%’c§gm(§11¥g &Qheda%ﬂnﬁteétg'z%%pceﬂyto tﬁ)et al

daily dose) on an e st omach, one hour before or two hours after food
i ntake), PPrErErEsYy” azftwdéif?mb‘rcfnﬁs o B U MoETHT BRProrss StRTR ST ygention,
(Cel | Cept fntipodRAEHE blndtys moe CPéyantidid anthpirops vem otlaltiwling T getnpipa) celtgdy bisthsmased
Capsul e, @il A&Uﬁﬂﬁ@ﬂl@MS Mso@@mﬁ%yaﬁeehereq&etehdm fy 10 bk QGhIESY nbRE D45
Inj ecti Onlnlchrlge er egé’ v&@clf rec%gﬁzes ep h0| I 0het h%/kD%S%JI ﬁucl ed & mf‘f Qng O (I)O% aI%I d

(MPA), admnl's ora mni's ere W ce day,
pr ef er abl yeugeyte deayns IBrW@F@ Geb I%lfﬁfen%wfm Mitiggng an8|1 bﬁl“of%f héragsplatitien| 40338 ?414
inhibits il%ﬁ))siaﬂ’ﬂlejmﬂﬁlﬁlﬂl,Qh&TRZdﬁhde@g@ﬁ&ﬁ@n aﬁtlk@4eﬁlﬁyd’cﬁ&s that contr oI s the
rate of synthegjs;o n&%ﬁ%ﬁﬁm&?@%‘b%{m%&m 85‘- Pe usg%f Eh?%&lsgacww urine

synt hesis used I n eration én? eno at e
i s potent a“é‘h‘lﬁlle%fér?l)ﬁ(e“’ eeea stPp e PiRdize BEoPRY cgiHerts BREG ﬁPrGSIS?dfbérSté‘P F%aﬂd is
azat hi opr ihaentigeh brejest ougtnadellsthaugigdes aslypraatitsuoh patictireggonpound teagipmesicof

'mnosupﬁgﬁ&ﬁﬁ@%§CD2@|o§Qerﬂ(Qﬁ'sl Mm@&el@afe@ha@meylekonyd]pnms@estor (ciclosporin or
tacrolinmus) and prednisol one [ 0044] Leflunom de, Sanofi-Aventis

U S LLC, Ae.n slga(ta’ { 'nalr&renqgrs glaﬁestro Ab(iia?‘y éerrll.or to
adm ni st r gijiQ

L TOR
i nhi bitor ‘b_l_o [ngsmgAﬁdalei B@OMRB} t(léjprgs@@?mﬁ'edﬁ'&dis ftcyinmgt aat bl h)ﬂl'dlﬁ@’éd the gﬁlplg)
cl ass of g ssueg %y LWP 1% or Evgn r%%u%mlf tge }?ﬁ%hﬁera{%lon gthlﬁr g:?‘n(l;lr?al 2 ]cer%a(‘)lr e%tro{; Xr ablate the

het er ogeneous. I nhi
di hydr oor &8 @Ry (‘Pﬁfa@elrré@es Caw déY?E’? HEPRYY Ia%feélle |aﬁ1Vfﬂlen ?fcRmHSp‘Wi QilHe
synt hesi s)ntigaalibe avicatitigan RH@BH}es the B-cells and OQ4mduce epiitfrhtivn onthd@rmind keteadt | ve

met abol i t @DQ)TL (Ll&)fkln&w}lozglﬁgﬂ) %@trbgidé to'%iYeeéBdO §ecéﬂto§pre4€!ﬁ(8n tl@rﬂ (ggsew@l}.s%{ndmé\gf tl:lleoo ny
per day for thre adm ni strati on of

era

the stem EBIAL RS Yedinp 8’6’&%‘]” %Vﬁ%sotf‘er%ﬁf&i %’t also mélucﬁsri’“&lﬁefﬁ“%"tf 268118 CRHY

ant i f ol at &hugrapagher eintbocalue‘cnsofl.t;lgst preppht ifpiettiom g conpeisedet @iolsiegmmtodn ifdplidug amagerd thaf t | S
admi ni st efnﬁldltsQlﬂeaeJirldMg Of Cih40L. kAOHUBC Uk Al off shehiOS8 SreQhtaghbmistle AntBdid¥Bo diddol Y tof O  Up
to five d? preferably 3-4 days prior to the admnistration of the stem
cells. an Phar maceuti cal s, Morgantown, West Virginia. |muno suppre sant
macro |i des : [0038] An‘{tf@OafP]emTla@?f@Pti fougher ErRlppe et jof tearingly kanfaes 2is (the| sighaling
product i ofmscyle @@lafic moictllcCapSA#dd@roRin’ (SAPE Ctal QR cf @1, NEyre, 053k B64064 Boowy/rkg/ day,
pr ef er abl ¥ tlb%d)ga@é{rﬁt E[‘NPI v%[lld Enﬂlbltt 9 foﬁ%&n% ?egrﬁlgatl !:egt@rs er(d tﬁubﬁhﬁ% b?rmng gfl le§1 "cells to

(Astel l as Pharma US,
lymph tissues.
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[0048] Ciclosporine - Ciclosporin is thought to bind to the cytosolic
protein cyclophilin (inmmunophilin) of imunoconpetent |ynphocytes,
especi al IwWOTRolyomgsocyt es. Market ed as Sandi mmune(r), i n PROE/USI1II0¢8297
capsul es, oral solution or inj ecti on, and dosed at 14 - 18 ny/kg/ day,

E) {\EI/ ::: talbls y Pﬁ ;B.f wgﬁ 3 {Lip% :'iCS) ran(aﬂ%r FE) Frpe %g] ﬁrlglpl)os Eglré ?(t)rll_gapmlr% cgnt!:e ?ln.clhgeren%laﬁlon and

[ 0049] Pi Preleeraion iipgeh(eA qebratmynsip gednispsthe AP eere! Aaelr Seﬂnéleg @?Fmélw pREat thgBeell t has
been showrspoiye i drdt@hn dnhigeh, rpiueRCHIGAIE i BodinAbSy plBmABLIfEPhioh hit-A2pdntnde Ak bi t S

cal ci neur thCtIOI;r Hﬁ’lﬁen&ﬁg%ﬁr 8[11‘6%% t}a&ﬂ op fn&)%net-gorg %l %:lls %ﬁé dffYn%g ln atp)x [k({t](gl Ipl ; le ng t he

synt hesi s and t oki nes from T-cel . Pimecrolinmus al so prevents
the rel eadd H7At ?@r?"r?é@brﬁ'“%% PRIFEL AR BLORER Pusk &y QUi Mgl o gepeprs the
Pi mecr ol i pusindl senyseth @sloen-t@picd ald tiofomaamnhiditeduphit wou! inetedes:, biging beseab| y

prior to tdeost %%%Lde artdlgﬁge@@t)é to the lack ofgelﬁlggﬁgr]ter@%p%bMQel s a derivative of
the antitunor

bi.o
i nterl euki n2- s?"’% Q‘Eemat%?%%?? fif a%en%ca“ “%h%*f(gm%?% 4 Sft““ C‘E“ﬁ gérmmal et fh PHAYES and
t he pol ar it ingwrlingflyntohgodds, Be¢rls gatghe nd e Nbiggarriraeeirlen rdpo, Prdnts dfaf serpregytheT
cells, r emuhé Bgorisdndy R@ude B hldibtrs S1actoE geglﬁlﬁh\l'\ﬁehler@iﬁi t@@ﬁléeyaﬁ@dgemaw@iem T

cells. is a Fﬂel? g quoﬁr(;nés UlQAI%Tqu (h%uﬁ‘Xabog]{orl U;[) Ié/Ag %mmlqeré(ds h 3 —

preferabl prior to s ra
cells. Ni %/%\W é}y allg{ﬁra@b3 -4 E%ya prior to the adml[l]@:@S(z[l] of E@/gf’%?qﬂwﬂf%“@@ffl)es w1th the
adm ni st esy@tlesd apukiyes &tlenale aieiseanof), YONGY d@nred for @fsesyvaldsy. F3stdrodiay scliptincioding 0 t he

adm ni st ratQhq@fcelshee p%fné{mrl(}%erLt{;Sdbyh@m%ﬁlbéofpﬁﬁéiéymﬂépwer NJ, under the
tradenanmes Zortress ( taaé%{’é-r al i dom de Thal i dom de nmay reduce

the levels of fREa, © 2%%%@\% B 97, o 1506‘11“&‘?681%11’“@&%@ doRgryhasone
Accept abl eddoohqghat gnd@@methsOO Prgingtthysoprtefeer(dbtly agl Degegthpsoms S.d_duhromhpspaaﬁet er
eveni ng nMeattionPhebesiabhy 3-dysdayso | HEaithBt Wil steh@eiBdid &t ibBt 3 ON d@fs aldBosSt em
cells. l)[ 9 ; %aks rlorq%léial g%m wq stem ceﬁs ﬂﬁrl Vat | V?(ff%examehhasone tgems agmlnlstérooo

times rorBBoTent enn PR hoOr necr
factor - al tﬁﬁaam%wufﬁa@t foglgwn-iggnpterts sgpRmel @@erﬂm@ Wﬂ@ﬁ% itigspRsso tfc%ﬁftfzge%lés cannot
Cor por at i BiAd to Hid Tk tissudl) The2dal ABputRE @xGi@thhsync@kd@ thk YeriohofBay sin IangIompme tessigabl y

3-4 days pLi.Qfy iﬂgﬁnh&alaﬁlﬁydgﬂy%we%ﬁae%et@isonte he r%g@mmshgto 700mg per da>[ 2934,

Anakinra Is a Teconbi nant, non- q ycosyl ated version o L-1RA (RA for
receptor AP Ry G Qf’ﬁam?@ilaﬁ’é? SESP9 Otest %‘W"f"f“ﬁ?ﬁ SIESPIGORHGT i apkteRd Hré‘FfFr%té?P 8d as

i nj ecti onzwond ents atte ophtiaveni ng 100 ng each single dose, within 7-14 days

?8852{ ell‘ er abl y o&rzﬂl g@%ﬁheﬁ’cﬂlb %dt Qv fﬂﬁc@'id:maﬁh Steleat | Qpsuedf mgmsstf%mn&@dnl:aﬁs
n

cI ona tib ai nst
t umour r%oratl ar&)orver,a eﬁﬁ se('.li a% tnésteze%twwe%%ﬂyn?ﬂ ﬁ t8 dalﬁ/%o ona fﬁ%’
adm ni st erft@@hcfbynq h?tlrrbaﬁmr?oa@ howrf aftsi opd iafeked pedtslly 6f dfiys prier3o ffﬁgﬁrksgat@p of Wnlo
mg/ kg, W tdni ncdicdde days 1and Npeg e bdpiendatd nd&YIS TMldOfnd tCsttlllanIaldmslﬂhﬁih,r ation

of the st % gh%nolla% maofeti] h roclllog @(Jr In nrﬂilcrrr%l%ougql\rr mor%%ﬁnoet ter coper Cl onal
Vst g ol B hRRp

ant i body and | s nar orand nare I mponi . get S
TNF- al phaaCld(%ﬁ*t\b%d&mlsﬁeﬂ F]‘blgBYV 6t f’edéh"ra”lé‘ldéé Wﬁll‘ﬁlStePAmCéd A nirdeebed By Pa%f toghe
subcut aneausnisritjoe 6t theormaElsSOinhiGS irokineOndpophdsphawridtthidrbgenhse] the elayts tanchniptisafier abl y

3-4 days g{‘eiop{ynthégis E%aﬂ‘ﬁi@ %HJpl%TthQ:E ln% &P IIOVL F‘a%w%;t &%rﬁl@ L)Jn§1€sis used in the proliferation
of B and T lymphocytes. Mycophenolate is potent and can be used in place of the older anti-proliferative
azathioprine. It is usually used as part of a three-compound regimen of immunosuppressants, also including a
calcineurin inhibitor (ciclosporin or tacrolimus) and prednisolone.
[0044] Leflunomide, Sanofi-Aventis U.S. LLC, Bridgewater, NJ 100 mg per day for three days, 3-4
days prior to administration of the stem cells. Leflunomide is a pyrimidine synthesis inhibitor belonging to the
DMARD (disease-modifying antirheumatic drug) class of drugs, which are chemically and pharmacologically
very heterogeneous. Leflunomide is an immunomodulatory drug inhibiting dihydroorotate dehydrogenase (an
enzyme involved in de novo pyrimidine synthesis) (abbreviation DHODH).
[0045] Teriflunomide , the active metabolite of leflunomide, Sanofi-Aventis U.S. LLC, Bridgewater,

NJ 100 mg per day for three days, preferably 3-4 days prior to the administration of the stem cells.
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[ 0057] Adalinmumab (HUM RA, Abbott Laboratories, North Chicago, IL) is a TNF
i nhi bitor, adalinmumab binds to TNFa, preventing it fromactivating TNF

r ecept or swoadei2es1emb was constructed froma fully hunalCEASQEILOHERD7

anti body, marketed in both preloaded 0.8 nL syringes and al so in prel oaded
pen devices ea o] dal i b. T

germ nal cent efo@ Er P%tgo Xa%gfs 3ul mftfbogt%nld mgot Ya goﬁacgsf %L?géa%etme%a()hsm 0%

adal i mumaBlisiyul o 2dseniskeramibsr @F@@S‘wmﬂw prspofi 4 tefiyng dahd“orrﬂp effigs |t Igrefeabw days
prior to stem @eld tadmmifkesion aittheiam cils. afyen adkyacdils AD@niclas esst Okgiddal i mumab
shoul d be adnministered within 7-14 days and preferably 3-7 days prior to
admi ni st r HimuetuRsiesapiigclitden cel | s. [ 0058] Certolizumab pegol is a
nonocl onal ant [0body Tdioli@Gtretceagaildasib-2 (Iupprodiads BST-sellf. acdapnle al ipibdion Marse
preci sel Yo. ld 8. ISIH%/\(g/dzP ﬁ%ﬂrﬁ)ﬁm CF %rl&&@ﬂ%&hls@iﬁo@of@@@iﬂ'cél@QAsTeNl: P&lm&m LRr
nonocl onal. antib is admni stered as two subcut aneous injections of
200 ny, i AfFEEL Bhs V\Athl n 7-14 days and preferably 3-4 days prior to the
admi ni st rati on[0648] t Aelopbram € dlidisporif UCBhdught .to bixtd| @ntha, cyGebe giragdn, cyclophilin
[0059] Te Hﬁhﬁn@ﬂ)ﬂﬂﬁ}kﬁ 1tﬁrﬂlbogﬁ§etemfn®h()cytbsses@ecﬁl@ﬁcﬂnﬁﬂh@cyief] MalRitdaQl smlmﬂﬂ@ in the

( mammal i af' ﬁm fa)ltr(gpesulur a%l sc?lt?clon i 1*1] (.)t Ccii dose er S Vﬂé}dsy Preferabﬁglgjglpayf BIOI' % the

proteins erati on, rowth cells.
The reconﬁﬁéﬁeﬁée{meleféle sigp CGt“éﬁ%‘iV?f@i thscelitlsalsz@rpﬁ@thn\ﬁa$t HPgsedesveEry)30- 60

m nutes, wi thi @o# lAimdayisemobep iseh Sttty mkdadbhi dBivAivel ayis b kidivn it et
admi ni str f?‘lh%c?ﬂm%f bl&dp% n%l%rgmhﬁqb L&l 1nh[b99(§QL1eL%9 tﬁﬂs%'llhe@?dl%{nds %nhl%ltssleml a?lyﬁgrh%; IC
derivative of rapamnycin. Laboratories, North 1

Bi ol i nus R@‘blgi‘go@"e r%‘Fség alnf‘utr%‘?aﬁa‘tf FHgres er'innTg%‘EB% o énec“’hmus als‘[ 6@@2? tkEcrﬁlFﬁS% Eﬁmb
(trade nanmBanBotoryrdy®lines sndanefimoroGénomast celisn tPinpordymud isnued bedtorgaghi’hgtamtfbrep to 6

conpl errem;veepsr?(gf@h%@rtoggpgt%@n;hgrggdy bl ocks t he cl eavage of G5 and halts
t he process o nt - ne estruction.

adni ni st er ed a aﬂppvper?ﬁ)ﬁg erlvatl(yje rﬁfﬁhle §1 1tum dantlblotlé%rgﬁém &nc! 1nh1b1t6the %6euk1n
doses, w #ffinpylaid maturetiy of Txaqlf ththe$ @ﬂéﬁmwph@ﬂwn@féy@lapwl@rof teT edienadii-simger at i on
of the st ap@elThs el e)éi:l@nredaiﬁag’ weeLubibical S %%Mfraawat@-rﬂalve CD4 T ce[l@oﬁ@s]
Mepol i ZUTTB.““[ @%regpé:bs%dS ;k%gae ﬁl)r cons cglve gl ((f % Ig%fe%al com}getezde gl é”&% 51‘101‘ qo the

anti body t recogni ze tere
i nf usi onsad(‘}?ms?%n eSWf%‘F leonlliﬁyﬂa%%}nd pr ef erably 3-4 days prior to the
adm ni strati on[oofi]t heroemesmlemls adighigecaiSmilly hidldbsa ef 10Ky, BferBiyussdags pribA.

[0064] Of%'tﬂe%h{mﬁgra&&l ?tﬂ%teﬁﬁ% }?S%rf?s' ﬁast I&@%Q&%J%@er (he %Qé’rf?n‘h&'Z%&reés %rs@ hurmani zed
anti body Omaliz DNA- der i ved humani ze

nonocl onal ant [OB%JJIyTTaH%?Pl% eThélbdf"i‘l\g"el"ﬂfy brF‘Hﬁfs B JeiEnBnt Y M%P%‘Wl helges 1 gE) .
Xol ai r ( Oaebirziomiip)mid 50- toceBE drgrd is 1@ driPhingdag peiraBat bpdtima|l oy afld evdaiges  and
F(r) 8];3 S]r aale meals éfeﬂa§§4 Byt Qo tB Qe LdAeniACHYh Bingtseatdion of the stem cells.

reli nmuse
admi ni st er ed gF)H% 7n%1do 1de[ ]h aader.?/ati ﬁ of %rlldomlz[NE) O@&Elmes Hb% o%rr;!tghaa?hah omlde 1n

ys and

t he adm nitgibizgting neglfosut ﬁqréorglﬁ)]@mné ags |le§s severe adverse drug reactions. Celgene Corporatlon ummlt
NJ) 25 mg once daily orally on Days 1-21, preferably 3-4 days prior to the administration of the stem cells.

O_

to

[0054] Anakinra is a recombinant, non-glycosylated version of human IL-IRA (RA for receptor
antagonist) Kineret® Biovitrum, Stockholm, Sweden delivered as injection concentrate containing 100 mg each
single dose, within 7-14 days and preferably 3-4 days prior to the administration of the stem cells.

[0055] Infliximab ( trade name REMICADE®) is a monoclonal antibody against tumour necrosis
factor alpha (TNFa). Centocor Ortho Biotech, Horsham, PA administered by intravenous infusion at a dose of
from 3 mg/kg up to 10 mg/kg, within 7-14 days and preferably 3-4 days prior to the administration of the stem
cells.

[0056] Golimumab (CNTO 148) is a human monoclonal antibody and is marketed under the brand
name Simponi. Golimumab targets TNF-alpha. Centocor Ortho Biotech, Horsham, PA, administered by as a
subcutaneous injection of 50 mgs in 0.5 mls within 7-14 days and preferably 3-4 days prior to the administration

of the stem cells.



[ 0066] Faralinomab is a nouse anti-TNF anti body, and can be adm ni stered at
10mg/ kg within 7-14 days and preferably 3-4 days prior to the

adm ni st ra0i20rz/@fsiwhe stem cel | s. [ 0067] El sili mpealus¢@ises2Rhown as
B-E8) is a nouse nonocl onal anti body and an i mmunosuppressive dr ug
According to t r 0 e ad |ster d.a

10ng/ kg Wt hi nﬂﬁsﬁ E§ mlém an%[%%hf e[?bg%tf ratﬁmaaﬁor{n Fior” I@ mTﬁB; s%?’g i on of
st em cel | galimumab binds W@é@] prtVéer Kkifron ﬁeé.lbaﬂp%Tw %@Wﬁrﬁlaﬂ@@urﬁww& FfEteddivm ody
that is desjgnetniocdintibs@atirificCalbbty prtitmdddo-shd. suesaarulshe pathadcnpatieied at
10ng/ kg %atclhéogtallng’]‘ﬂ)mggf%ﬁah@l@lgabp&ceéo@/[; ?elgll,llMet g%nlgrﬁYL%ntQ‘ S}LrBIr to Etg}n gengdmlmstratlon of

adm ni st ratl on of the stem cel Genént ech Franci sco,

Cal i f or ni ,least 40mg of adah'{‘%‘%@P“lwa@?ﬁﬁ%‘ﬁthﬁéﬁé?yf Wéﬁfeﬁfablﬁéﬁﬂayéﬂf’?ﬁof@?ﬁe“
propri et andnirdonive r BéfahblyneweloBh-edsar &, adfienthdcopyld bs adniligmainwidndtd cayaland
anti body. phiradiss gt Efibad.Roabnst orfkdteh Layki n 12 and ' nterleukin 23,
e o o BRSBTS, SHEL S S o

ei t her 90More raSisaty, [it] if guPBﬁﬁatedd?ab afrasmqquel lzvslalmgd iTNJ e&qblt%ni}on@@n@gbla@fow Wit h| n
7-14 daysagikidpi af sladoytandoud inghayoss INdMhg, tuqeca&mmﬁ t711aldy0 BndQhefSdbgM Ll S.

[ 0070] Mjrron}?)rheadm%at{on ofat e stteac‘e (6%[—%) CAtBrQa Geor I'TB.I’ keted by
Janssen-C'la ) a ronocl onal  ant | the CD3 receptor, a
menbr ane pr ot e[oﬂ59ﬂ)nT%“H§°h§‘Hsr(f’ E A Séf‘éllﬁF §“h1 1F°f ° “gogd‘ﬁﬁnfﬁalé‘tnéﬂf@ﬂoﬁ?ﬁﬁ?yﬂ‘a& in a
si ngl e bohudsntirfaks @ithelRousheiinjf@oteing hatfr@nlatd Broliferatibd, gebayhsand Tlnevaaaninm sdly. Akd on

shoul d b ere%{mhﬁé gtge Wténmr(plst 1;45 QQY\Sm%EEQ of¥k ?dc @dﬁ#ﬂ&téé %Thdﬁ ')dﬁydgysgﬁd ﬁgfergb%r the
adm nistration of the stemcells. Children weighing |ess than 30 | b should

receive 2"BUihyf %i‘é%}’“fr@tflﬁacﬁlmﬁs%at“%‘b"rﬁthe B i, NJ) [0071] Ctelixizumab
i S a nonocl onal%®@ht Fisaadyus fasent-gntyei dertvitise @fp@hﬂwm-, ahhai lpbaftori@DForth| Ghicpes,
adm ni stergd Sng/day in a single boI us intravenous injection for 10 to 14

days. The adm t ed preferabl y within 7-14 days
and 3-4 days B)I 0|tl ?lmntmn ?ﬁnsr?fsg Ta (fq%hse "he stemcells. Children

wei ghing | ess EOH%?ih §@lh4uﬁlabs(f‘1féflﬂlnérmr ey e rponsylagg aprRgdy dipréed Agptoptisdipmplemeiei ng
devel opedpbtyin Tal ©iiX antibddg .blobid t0didatRObATS Gl Mitd the GHoads0 SNdotnpikhdnty@edand clls

bei ng nanhgstﬁl(c\&old rs%ﬂ‘lspyadfgigggl%é as E-@R/Qﬁfﬁgtlog Jingt%stered 1n 600-m dLst o??do m %94643 %/Hkgr?‘pléll S a

humani zed Fc-engi neered nonocl onal anti body al so known as

hOKT3y 1( Af&s R g)eferaply 31 SlaygRricg it e eSp3sEHT BgtRstem €llsc Apleh@ P&Hﬁi‘cﬁ‘itléatlsgl’eél?:lfe
accordi ngCto the present invention at a dose of 5ng/day in a single bolus
intravenous i n{o@é‘sﬁl plepoflﬁﬁlabl@r&p&edléad@%yée BkREa)ad mh&hasltzédaﬁlb&ao@h&%oqy e

corrpleted vvlt refera rior to

st SRS Bree s R BRI S i ey Sl R i 5t Sehou o

receive 2d4s mgytd@yadé@lsrratm1>ﬂtlv,stempﬂﬂﬁ-eﬁi®fp%¢lﬁh§hneII<ng of Prussia, PA. [ 0073] Vi sili zumab
(tentative t ra{i)e64ma0ﬁall§kﬂﬂaib@tﬁde rﬁﬂ.x&lpé’hﬁr{td}ﬁ/ ﬂmﬁ:ms) isla SurdanBAIRMbZEEhaARAQC] onal

anti bo dy ¥s agec(h ?tlﬁ\f A(:Pﬁveg rhu%%ﬁze&’ %tCﬁg nal aFtlb%C#g %% nselgc%}/]e%g Bnncﬁ t% th%m?e) d

according to present 1 nvention at a. sin
i nt ravenoW“P%}oé‘BPlFoﬂgEf) ool Omglizymaby A3Psto 3?%@% autiT Séefefléﬂ B Aot iy s e
conpl et edpraferttily 14 Bydpfiodaysadanttrpiped e abh 13- 4 days prior to the

admi ni stration 0@85] t N@el%ﬁm @QIYB( 1S a%hée qﬁtpﬂ\IF\/\ﬁh&m e Ja@%adkmggregg 1bul}}g/&h0u' d
receive 2.5 I's a nonocl onal anti body

agai nst C&mnn?l[“ d&’éﬁndt?éefe&la%%ld%‘/f 8?%8 ﬂﬁé‘%?lﬁ]ia?fﬁ"{%e FRE 5r esent i nvention at a
dose of 5ng/ daiposon Bardimpgdbes doduspsint-HY T aviedo agl cemjeediipigeredap Fonk@e i Z14days .
The admi nigst Jnap&ﬁ@blyshmmnbﬁo GOMRInaLRG: Witk Ridcells. 14 days and preferably 3-4
days pr lor to [09(?7] aglnllmoma ?‘s!) Olpnovgr]; ash% E%} em 29 eILouse monoclonal antibody and an

immunosuppressive drug. According to the present invention, it can be administered at a dose of 10mg/kg within

7-14 days and preferably 3-4 days prior to administration of stem cells.
[0068] Lebrikizumab is a humanized monoclonal antibody that is designed to bind specifically to IL-
13 and can be administered at 10mg/kg within 7-14 days and preferably 3-4 days prior to the administration of

the stem cells.Genentech, South San Francisco, California,
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[0075] Keliximab is a nonoclonal antibody that binds to white blood cells
via the protein CD4. It is admnistered at a dose of 3ng/kg infusion within
7- 14 dayswendizpneesier ably 3-4 days prior to the adm ni st PaTiUSR010/04820E St em
cells. [ 0076] Zanol i munmab (expected trade nane HuMax-CD4) is a
ggg?kgygggl \?\:in h ;l,: ffst%%g\ﬁ Q:Xapterlt a{ap?ltn%r %O alg% Pr 8r1e arn;prc]on?ntle?cga?qlfrﬁg Sta ladose
admi ni st r atfew o hipe ‘@P@WP% @ptibedy. I{ CehirreD agamstsnt@@xﬂENH&@Weqf@hlx 2BineHRbr ma,

I nc. Phi baaedgmphiteans tlErAs}gulate the immune Y8 4id ilmhadeinzélraintahmacle dsads. Rajpdtibria,
Genent ech, . MRh kR0 RR) o & 4R nhRERNDL N3N BUARMEEA SRACK! QAR B0LshA0Y,

Ef al i zumab bi to CD1 subunit of lynp ocyte functi on-associ at ed
anti gen 1prefﬂfé'ﬁ¥)3r ‘H‘ilaﬁﬁ’“f’rd" i‘dﬁléilsﬁ?lé%‘gﬁtfmfetl}%entl on, it can be administered once
weekly by subclb@hedusmpmp-€ot (e nate Athab@seOI3, BOivgA kglanswh-Lhignis 7mdndclaays and
pref er abl yntlﬁbd&ta%@tycﬁat @iE bgf re&e@tmt Dﬁem bt@ll;l bidhd QlHaCQt)f "It (!%@s §§s%ﬁﬂnﬁ1§ér~lzd55mg/day
[0078] El’ll IE tr t IE% 'Iﬁ_lv trt ?% t(!l q} 7-

monocl onal” “aREF BAYY i (ﬁ‘é‘m""lS mﬂféd’“ onefPache a%md‘é% aé‘f“ﬁ BRI W Roche.
Accor di ngdffmaqdm@ferﬁblwérﬂaYﬂ Prigretm the @ﬁmnwﬁtatheazﬁthbetem adler Ghildgereeing fresehaps il y by
subcut anegidad fetjve e n@ayatordo d&en , RfritONy/ kg, withi n 7-14 days and
preferably 3-4.days or to the a f i.on the.stem ce Jhe drug
works by bl OCk{ ¥ Opﬂmzum b sa%tmonoclidrgﬁ b t%oc{éf at taréels the §Bsﬂon fchaln fl gl,g erI I surab
targets CBI®! %effd Qﬁ( dﬂ! F‘Aa Tnﬁletﬂ"@@ fofrgyenous injection ‘[005)7‘9]14 Ky thTBezftlePé?tf“%tlgn Spld be

ant i - CD20camprodt befaably aiiin Bo€yays Acicor diyngriot @ hhaenprissgentr inwemtcdli@Ghilirtn can

be adm ni %E@{ r%qesg)%&d"’%eéﬁéu‘{d @ééw@ lé@ cﬁﬁe%ésanhﬂ&hﬁﬁtbleﬁ dé’%l df@d gyoﬁﬁeri)flmz%ﬁg/ kg,
within 7-14 d asan rior to t ni strati on of

ef er abl
the stem &g "“C”%FP’%QWWKL% %heénglnﬁauf%émg by Abb"tildhféa(ﬁ“esof;r elizumab is a
humani zed ant i H0CRROTerbroed iombimagrt Fhodycerell inogoglpigledngbormatlaakeowB af MPHdeyt es.
It is Und@@Kﬂ%‘(ﬂh ARITERSs 2k Yhei FdOK: FuREBB - 1k Bun B0 EdnfRBsteid Q&b@hgﬁfoyhe@ee@@mq@mn a@nd
000"y wi £ B TR o et B SR DB clays o by e SRR TS T at  on
of the st é"r‘ﬁP@@‘F pghin 7- i days al[damﬂéexﬂblyp‘a‘b 8¢ Priog frathe d§nnaiﬁatamof the pterg cilg rfgirdroned
nonocl onalveigingildsanhy 30 IBERGIE etddg 25 dglify@EIPLiBS BAknapdiy, @t | ON, it can be

admi ni stered opga; V"%ﬁlﬁk%apb{enaﬁ{le%'&e%%%l%mh @b@%%b&ﬂna%c 13 ARSERE mGONBRKY,
within 7-14 da s and Bre erab prior to the admnistration of the

st em cel | &ibody tht targeps §B ) 2 VaH 1\/?‘3&1? rlr’ia‘(‘Eil ‘1‘: §d‘%m?‘ieéeﬁ16%°f’r61ﬁ"é 1 S AETH B UeTAT “far get s
CD23. Accofligig ih e sihgiebghs ésrenrtous inje@int ool toil# dyaThhemihdgeidn aibulbd: ample®, to
450 g/ n2y;iufi07- ﬁD@ymA p&eem By Qayd prldt (B RmBRLR §fiRrsaRl MisScifadAYSehRE i to
t he adm nj stre?bt fem cells. The drug is a chinmeric antibody from

Macaca ir U8 and Y (Bi ogen | DEC)
[0074] Clenohx1mab is a monoclonal antibody against CD4. It can be administered according to the

If('i recelge J]Sel%

present invention at a dose of 5mg/day in a single bolus intravenous injection for 10 to 14 days. The
administration should be completed within 7-14 days and preferably 3-4 days prior to the administration of the
stem cells.

[0075] Keliximab is a monoclonal antibody that binds to white blood cells via the protein CDA4. It is
administered at a dose of 3mg/kg infusion within 7-14 days and preferably 3-4 days prior to the administration of
the stem cells.

[0076] Zanolimumab (expected trade name HuMax-CD4) is a human monoclonal antibody that
targets CD4 and is administered at a dose 20mg/kg/day within 7-14 days and preferably 3-4 days prior to the
administration of the stem cells. (Genmab, A/S COPENHAGEN/TenX Biopharma, Inc., Philadelphia, PA).

[0077] Efalizumab (trade name Raptiva, Genentech, Merck Serono) is a recombinant humanized
monoclonal antibody. Efalizumab binds to the CD1la subunit of lymphocyte function-associated antigen 1.
According to the present invention, it can be administered once weekly by subcutaneous injection at a dose of
20mg/kg, within 7-14 days and preferably 3-4 days prior to the administration of the stem cells.

[0078] Erlizumab, also known as rhuMAD, is a recombinant humanized monoclonal antibody

developed by Genentech under a partnership with Roche. According to the present invention, it can be
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[0083] Teneliximab is a chinmeric nonoclonal antibody binding to the i mune
stinulatory protein CD40. According to the present invention, it can be

adm ni st eavedoeesiweekl y by subcut aneous injection at aPdvds2afl/ 024207/ kg,

Wi thin 7-14 days and preferably 3-4 days prior to the adm nistration of the
stemcell g ad&nmstere& .once [ergp%k su-lla-cutaneous 1?3 1on a(t fJZ§m%/kng1th?'an1MrrargIar%depg fi %g Cl onal

ant i body. i nven once
weekl y bydagwen‘loémé%esﬂiaﬁ*ﬂneé@? isermcatls %ihedleleévoeﬁr byinsgjraggrovwfi eidrip bleod 4esliys and
pref er abl ypedfidindaysmprtirgss D08 i en 1F0hAl ilkgsibr at i on of the stemcells. (1DEC

Phar maceut i cal &O?ﬁr RRlFuQJ‘:ﬂaQB)an antl CD20 anQQ(ﬁél] ant'%%(%}l Agcmgto iR p%&n%ﬁtlomgll‘

adm ni stered b . 1 nfusion doses rang ng kg
and 2. 0- nb? aﬂ@ln\ﬁﬁ“ﬁ%‘i’nﬁe "'Feliydfbyd&k?‘éta“ﬁ‘ﬁ‘ﬂmﬁ?“é‘? gp z@n%kgdW? 7p'r d't‘i/rS a“cd@refeﬁ‘@y 3
adm ni st r &tldyomiood tht ingingtr@ion efedelsgm cells. (Hoffmar[naeasc]he Bal i xi mab i s an anti-CD80

(Bi ogen I dec) [mswc:beae&maenfsl p%@%anﬁ@fﬂaﬁﬂ SR BbhodMnaid a&@&i‘? &f RRONRLRL § V

wthin 7- n erabl I or he. adm ni s atl nof t he
ot em cel | BPEHe SR ot e ERahe BEEDTP To e AT O 1B

[ 0087] Gatécbidwetpethy Hresenainyrpipgelt Wdvsetdt é@Paﬂllg &8 nrod fpin(7all sleys I@deﬁer@@ 3A<B)@SCBL,
devel opedpddytofte g@iistratioh bf thi sRehSelts O the ant i gen CD147. According to the

ggﬁls]/e Etg iNln ;/ ﬁ In'I[’] t gﬁﬂllﬂr%ﬁcoﬁzumbbe aagl Pelgtn oy 1{mear(1jl\z§:9 Anoaoclonal antLl!)Sc!ryO Rccordﬁlg‘ t(§:I %e present

adm ni st r BYFEW Hfe P“rfém§lt“é1i"“ﬁ1 et Vkly by S“bCUtane["G (‘)“868‘]0n Bf@’s%@ 20/ e Z&tdays
ant i - CDACndagifiably St esyegtioatd th2 Qimigptrkgn witichien ocfis. 14 days and 3-4 days prior to

adm ni strati 0”[0@52 tBﬁm%rﬁ-ﬂhscd%oln&ionﬁ\%&&ﬁltatrtﬁge'ts%foAc@BFhﬁdgbootgé ;ﬁe%en'% Qveftdn 154,
ﬂ
also called CD40 i gand exp ressed

on”act 1 vat 8 s S 4 B eD BEPE RETTRE SagebTaby BT Ao es.
It binds tdnifGB40@n ofrtheastvini cglerithp dag B Atchimgic @@ibddy foRPEaca iiaehHdreadsns Biareny
ef fects depending on the target cell type. In general, CD4CJ_ pl ays the role

of a costinula ecul e and induces ac{ t.ion soci ation
with T cell re 082{3{0?%%1 x1ma sa chlérlr?rl(bmowal antibo Cy 1ned§ng (jc)on{ﬁ% Hnmu'&ep imu torytpro elnl

CD4OL hasCPHr éecmléinwu twriﬁ@f tFrafag; it ee@eadnéfeieseﬂ Opgq tRERFHYI Iy sehqeangqup [pEGRN at a
[ 0089] ( HubES)Pornad, widinmnagt B0 akfedin I-Dagypribiathe dinmdstiGDES4 stéClMO | 1 gand) ,
thus bl ocking Eobe]l E'&ﬁ{z&%'(%c%h @rﬂu&mgb Ao anéo%dy %‘Jgtdm S§ 8L Selsat 20

ng/ kg within 7-14"days. and preferabl ays prior Ristration of
t he stem B&Pfig;itcan be ddmin[s{gsG e EEKY Wbtaf(e?legveétt% Fteadiosﬁélﬁ@mge%l [yp 14 days
previ ousl| yndknGwubly &4 ddyymiohto St admiBration of g sfwkdlly. (HUBharmproOcisshabra@nt | body

t hat specifi ca[obsys] r egegglﬁaabzeeq a%tlildDézﬂ famhlsteedtmvhhm&gl &)els o gl f1\61nt0§5 kg,
B- Lynp hOC¥B e rgxl atgﬂ(ﬁw hm y @eda\{)s andS pgferabﬁ/\ég da};&gl&o&‘) g) dhe a%ml{n(s)trat[l%l o% tge stem c(e:li or of

the TNF fam'f S presen
invention, it @é&ﬂ b@alam I aeiltaetlf els0aBiogenddes emeppcldodlnagfitiedy mnlfﬁiﬂer?d 7t 4 doselafys and
pr ef er abl yoo&g/fhz AAYShiP 17110 Bayt GndaebirddiySt4 @&bd ©@1r BftheSdiRmMse@bd &.the stem cells. {tGA91]

I pili rrumagmﬁ §n91bolﬁ wn,,as . MoX- ﬁ;,omom MDX-101) is an anti-CTLA-4 (cytotoxic

T-Cel | 1ynpho ét assomcﬁcae unan monocl onal anti body bei ng devel oped by
Bristol - Myers developed by

887 bE2vilmergy Hlarfﬁoufeom‘tnﬁ@nﬁ}raé@’é?ﬁ (alson doRTE j2b ABX{GBL;
adm ni st ergghid OnYhksgo aetabtiger APIMY  Wechikting) to Ahelpteschaingenadndt qan 6 etdddteyed 3y 4vdays
pr ior to fﬁﬁﬁhﬂdt %h&s@&i ZQBg/Qg wi§1§neltr1]4ca§)Js lal%i' preferably 3-4 days prior to the administration of the stem
cells.
[0088] BGY588, a humanized anti-CD40L administered at 20 mg/kg within 7-14 days and 3-4 days
prior to administration of the stem cells. Administration of antibodies to CD154, also called CD40 ligand or
CDA40L, is a protein that is primarily expressed on activated T cells and is a member of the TNF superfamily of
molecules. It binds to CD40 on antigen-presenting cells (APC), which leads to many effects depending on the
target cell type. In general, CD40L plays the role of a costimulatory molecule and induces activation in APC in
association with T cell receptor stimulation by MHC molecules on the APC. In total CD40L has three binding
partners: CD40, 581 integrin and alIbB3.
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[0092] Trenelimumb (formerly ticilimmb, CP-675,206) is a fully human
| g& nonocl onal anti body produced by Pfizer. It binds to the protein
CTLA- 4, whDchide4sapressed on the surface of activated PCIyuspiionys2es.

Trenel i nrumab bl ocks the bi ndi ng of the antigen presenting cell ligands B7.1
and B7.2 to CTLA4, in |t|o
downr egul ati on 8 9] %f]gtéc %%iﬂ?nggam éhétnbdrgﬁtc 554(%]7'% llgo&?ghf %E’C 3y the

i nt eract ertaﬁioalaﬁé‘f%@‘tﬁ 2pEfp15% aftnfnat’feéedraé%?érgﬁ withyp an”eqaw ant)tl)zfgabw?e‘étwwﬂﬂfg in a
B7- CD28- mediiahiedtiohoe®d demreltsi vat i on unopposed by B7- CTLA- 4- nedi at ed

inhibition. Tr [
g/ kg 10 my/ kﬁ%i gquﬁgabl (EF@CQ‘QH I{MI@ Eé':{‘l[ ?tgprp\){ou l)y kr!lpglt %?)gﬁ{&oﬁg’t BZ IJ%II&%BII’H%OI’ to

adm ni str Qt"tOE}PPa](met"Wéhaé fpé‘i*ﬁcéléf Ir‘fcggnlzes and mhlb“f %@@Pgl‘%baﬂ"“t’ PPr/ﬁJIrPﬁ’rBh‘i“éie AHEan
nonocl onalBLa$i alsb &dyn tsiiatell Brivads: ficor gdteaXF fumily (BAFIGouhinagFea@e@ititrc® According to

I nc. Vanco'eﬁ)!?r@sent ﬁw&;nan mg o aq{nﬂgtelte@atta b&e m@[ﬁ@@twuhlﬂvemalypﬁd prbtbratS3 2603 gabst er ed
at a doset 0 ] ?t ﬁ“ n 7-14 days and preferably 3-4 days prior to

admi ni strati on o b em cel | s [0094] Lerdeli numab (CAT-152) is an
anti - TGF bet a- P0Yeéi gindesekispedvby BRI o deDH bod yrtTedArfoledeyxic REdor di ng
to the pr @&mtytd' 4336@R4d) Rithan inénoQahl aBBoBBBhd e Sdopsiad Bﬁitol-@dyd@&ﬁlbﬁ)fAcébQiﬂE/td‘t@z

\(I:Me][ |hISn -4 presen a%ﬁ%ang( E/E%T” literela lg%é}l?g %/a){isg%tl g 7at£1 ﬁa I’STS.IIE? qreféﬁfliyﬁ%!l"lg I'lOI' %t em
anti body #EeTgsees ?C@érrbrl dge Anti body Technol ogy that neutral i zes TGF
beta 1. Accor diong] t GrebhbligupibeSemntrlyi tivti@ninib IIP-671200al abillatmanilgiehedclakl a

dose of 1Q{E§chdii Qrocl%é'afb? ARl Y vaado %)é%tel%rdtﬁk 4t QhﬁquﬁﬂesﬁédroﬁttﬂeQﬁfa&fof%n@a[@dqe| I's.
Nat al i zumab is a humani zed nmonocl onal anti bod

adhesi on AP AP HERYPFHDe frdng %fﬂ?f&mt%&’r%%/“&%ﬁ CB‘i/th‘ildBBEhanF Bé%“’a?ﬁb‘*t“an as
Tysabri, asmtinpasnhgrtey pidiisI i Ararrdigeddrtvergguianon oNatd!] actpurrabuissiuadmBiil st®i2ed at
a dose of n300QhB \mfaa&@eel LA @@M@n@déﬁtrypr&a@rcnames@mmtaehycmanea@w Tt hi n
(736|1|4$ days ac?va 10 a%%@’ 781P4L2Au4 -11 1ate & XIElP F on, q“tem})llomuglalms re]ttlin%;[n(s';iear%ll b?/ f(IJI;EUSIIOII? gt 3St em
Roche andm@h&jgale/km $/kgt Regks alét@ Tk ides s PP 34 nes R@A@tﬁ@?ﬁlﬁraﬂwf the Stem
humani zedcamonocl onal anti body agai nst the interleukin-6 receptor (IL-6R).

According to t[b@%ﬁ” §§f§1ﬁl}umhﬂ“¥ %%ln&“mon'o&ongtaaﬂnd%ﬁ‘y f’ﬁQ fﬁnﬁé t%te%ﬁgl B¥o kL AMENOUS
i nfusions_at 8 days and preferab 3-4 days prior to

admi ni st r FVEROBE %géﬁfcefém g the present 1“"[“@691"715 a@ﬂHFtFr?f’cfﬁﬁﬂosF §f lat’mﬁ‘t%?@m 7-14
nonocl onaliayaamt pisterlyy B dapatiedo aigaisngibn ¢fiven edipha chain of the protein

| ynphocyte f Unfbbé4?nL§é‘é§191§ﬁa@t(@&lr 801 is g Ehnlrdt—\/fveﬁb phiSe He@é(@led’%dCdnfBrldgm

:jg;gt :O?PE ;_f c{,nologfd CCI%lmTln to t@e REGeng ]F%géogl’rgﬁ cgtrg c% a\té%lmstereg at a %ggh %’ 3 14?%%50

(trade namépgfewwéétlﬁ)yswr@rtaa@tttlﬂfﬁretwrlefsmﬂfélé hunan m)nocl onal anti body to the
a chai n (CD25) [oods)t hl@tellnhrmzb [(eaeapi)af a Qtfmaﬂ'tgcﬂlnhos@cloBDaﬁlbi)c@ deR10pg b&%ﬁridg&s

within 7- ;!Eélﬁbgc@}&%chﬁ)nd I‘ u?r ebslT}ﬁF%eta 1Sdln ¥o tl% regeg Qvgrmo t%gn b%'glc!mC%nl e(r)ed tt he
tra 11

stemcells I zuma ena ax) is a erapeutl o
humani zedd%ﬁémgéﬁatefeﬁﬂt 66‘3@[§/prth £t Ftﬁhaf S@@B‘ﬂlﬁl t‘fattilfzuntahe PL-2 rhé‘t‘}té‘titdor of
T cel | s. RooheaPhaionpaets ihe alislar digfibmmdiaule cd-ategfache cb-meketd34 BKigangsde and

Street, NEltarl zgyfysai)}lﬁ%d‘]\xﬁc‘tg EILEVYOUSI}L Itlam'eéAt@%le I‘Naﬁhzgﬁl%qg mg‘/ls%gd thdtdloéé of Q)E) lr{g n%ﬂls&chl n
7-14 das andwgsre era ration of stemcells.

ni_s
[ 00100] ~ | RBTFIEHEB a%pmé}‘th?tS\Xé)%e “t%‘ﬁ”d‘@f“&déf‘ay%ﬁf‘ FHSEF" a&’léﬁééltyéarl"é&aﬁd%’fmtl‘ft‘e
al pha chapfithegfemicdile i nterl eukin-2 receptor. OPi (fornerly O phan Pharna
| nt er nati onal ) [oodd; ir&eilidehEh B StAnad iNEHK gy ﬁ@ftntayremmge Watdhiddi ek dnedays and

pr ef er abl Xames Acte aay and R [{c%mra iSa gu(iinrgt}nlz’!al %ntorltoalonap tlbody etsggur? rr%he 1n!erle%k1n 6 receptor (IL-6R).

According to the present invention, it can be administered by intravenous infusions at 8 mg/kg, within 7-14 days
and preferably 3-4 days prior to administration of stem cells.

[0097] Odulimomab is a mouse monoclonal antibody directed against the alpha chain of the protein
lymphocyte function-associated antigen 1 which is involved in immune reactions. It is administered10mg/kg

active drug within 7-14 days and 3-4 days prior to administration of stem cells.
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[ 00101] Zolinomab aritox is a nouse nonocl onal antibody and is an anti-CD5
anti body which is linked to the A chain of the ricin protein (which is

refl ect edwbyotdie4sapi tox in the drug's nane). Accordi ng POTIUSRIP0ERR8TT
invention, it can be adm nistered at a dose of 10ng/kg mﬁthin 7- 14 days and

preferably 3-4 days prior %_ adm at| n of st | 0 102]
Atorol i mumab i g %U S1 1X1mab ng I'III%. c Snmli eC c 1 Frll’CeII(l_f)E,lSéi uman ériorﬁosc on ﬁntlbo%tot e of

factor. Agesrdraetths Ht %@Ceptﬁre% Eﬁ%ﬂsll}weh%olw firpes @&%nb Adhrphirrgerebed? %‘ws
dose of 1@wgfok@nitbubadvinof sk celrys and preferably 3-4 days prior to

adm ni stration O@J9] Sbgc%ﬁl% ltr%de name ZenapaJ;)qp ;‘91§1L eg'\{?cql%lnhrgzgm&o!ﬂ&a%tﬂ%ﬁ}; lco tEéD4

nonocl onal antl bod Accor resent 1 nvention

admi ni st ef /88 Wit s Le? ‘feptitﬂ‘}%/“féb lwktﬂﬁ a?ﬂ“f%“o‘é‘y@lm&n&a BP%‘? @F z%‘i ’ym@a%fl days
prior to &coti Nitsy Newt Jeoty. bDfs agtigsmrgi@dnbggg active drug withip Q1 Odklys 40d prkfiecdtilyz Lidrdelps frigr a
chinericlgqaﬁagaggoﬂgﬂggkonal antibody and an innunosuppressive drug. It is

adm ni stered a ctiv
pre fer abl y 3- 4[081%0]3 nﬁhmomab { Oggn I'ﬁlOSn C on%l anfl Og}f Sgteté a%alnlst the alpha %m 1?' %105]

Font ol i zumtheukipf a-‘d@torn@lﬁéfomlzymhan §haarnthiltemamnelﬁ fitay admmgfawiﬁmﬁ@rﬁatwp graglwithin
monocl onab-lzadaysiab@deferabg@amadipﬂ@taaamaiatanwoea@meusi nventi on, it can be

adm ni stered at of fontolizu
mg/ kg within 7 Og@n] kol}llmoma(go HEJOIZ( el ae mmbT mo%g)c pangbo\dy and 1s an anp Cgrgharﬁlgg I’Wak}%c? (1)5 of

t he stem B¥F] g the (*P*t%n ‘@lﬂt‘}ﬁ‘ﬁlaﬂ‘?ﬁ?“ (which s feﬂeftab%%j W’@aﬁtt@rﬁ&ga FELS) Ascorlie io-Pret a
anyl oi d npoelieamdadn, & ibbaithyhisiclo athelpse of 10mp/Bg wichm Tli4Sitye kieidhredtabia 3daisyd padr to

10ng/ kg oLmﬁgggmgmd&Mgﬂwﬁthin 7-14 days and preferably 3-4 days prior to
adm ni stration_of stem cell 0107] . Gomi |l i ximab is a nonocl ona

anti body that {8IgetEotREMPE awoaﬁe freReele ﬁ“@b@d BEEP LS (ORI B Aeppgy o
Accor di ngtht presei @vipti@sieah b sdpanteiedn 2 dest ofd Bme/zevithid il hilagt aad eeferaitly B4 dpswionf

10mg/ kg WotalthiRstétichdr @aysisand preferably 3-4 days prior to adm ni stration of

stemcells. 001 Mas| i S ona ant i body
targets t he T- &10?] rE%ighzu alb 1s an Cncggﬁ{c}n‘aonocl({nal a{ltﬁ)ocgf Ecgggm to It g \I;rese?t 1nvent10n t(ljt ce&nan be

admi ni st ebedmatsted gogese @f lomdhww W%qqiswnd?m@ab&a%dawow Wétrsafmoy Ofssrezv days

prior to atmnistration of stemcells. [ 00109] Morolimumab is a

human nonocl 0nﬁbb1oaqnbbrggdmaag@&h%&w/mqmgumclmﬁa%%dja gzn%mu«“%s&ésme%gt o the

present invention, It can dmnistered a dose o % hin 7-14
days and P 1%?“&?“&!‘:%‘*9 aga &"S&Iayéo“tﬁ{k? S Ay %{Wlﬂ?nsf r“‘af‘aiy%ﬁldd’ifefeéaﬂj gy grior to

[ 00110] Pekadisrziomufistemsella si ngl e chai n variabl e fragnent of a nonocl onal
antibody tar geto@dspgatonatna&@%%@%z@)afamm@rfe@a mmmzwa&n@mmmg&rydl ng

to the pr %?for tonlyre?ggelnt 1nv’fentllon it can b%nlrgsterlrédq{ e% c%ts % atﬁ}llema tgrvart as r%éklég t em

w thin prererably rior
cells. 10.0 mg/kg within 7-14 days and preferably 3-4 days prior to admlnlstratlon of the stem cells. (PDL Blopha;rma)

[00106] Gantenerumab is anti-beta amyloid monoclonal antibody (Roche). It is administered at a dose
of 10mg/kg of active drug within 7-14 days and preferably 3-4 days prior to administration of stem cells.

[00107] Gomiliximab is a monoclonal antibody that targets the low affinity IgE receptor (FceRII or
CD23). According to the present invention, it can be administered at a dose of 10mg/kg within 7-14 days and
preferably 3-4 days prior to administration of stem cells.

[00108] Maslimomab is a mouse monoclonal antibody targets the T-Cell receptor. According to the
present invention, it can be administered at a dose of 10mg/kg within 7-14 days and preferably 3-4 days prior to
administration of stem cells.

[00109] Morolimumab is a human monoclonal antibody against the human Rhesus factor. According
to the present invention, it can be administered at a dose of 10mg/kg within 7-14 days and preferably 3-4 days
prior to administration of stem cells.

[00110] Pexelizumab is a single chain variable fragment of a monoclonal antibody targeted against
component 5 of the complement system. According to the present invention, it can be administered at a dose of

10mg/kg within 7-14 days and preferably 3-4 days prior to administration of stem cells.
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[00111] Reslizumab is an anti-IL-5 humani zed nonocl onal anti body. According
to the present invention, It can admnistered as an infusion at a preferred
dose of rwel202ned193. 0 ng/ kg within 7-14 days and pref ePablos2@144829Yys pri or
to adm nistration of the stemcells. (Ception Therapeutics Inc).

[00112] Roveli k nown. as. |eukArrest an

anti - o 1/ covot HUtali Bl SnBc el " Bosy ¢ Al-LiBor Skeb? il oo
cells. Ac @mnmnnlgCapGdfflﬁ%erﬂraégrelﬁ@wl?ﬂrwémfﬁr@ﬁ dOSF f resiiAmpe’ - Auakavidter Edaend dose
of 10ng/ K grefédaiini-Ndays plidr t@l@anynsisanidn @rieen add. yWepiod Tikay&ti@Idcpr t o adm ni stration
of stemcells. OOlld] Rovel ZQIQ&)]‘&?IJ k§!)vm ds%mg&s( Mﬁ@uzﬁ%)m !lnsanglaD@l%Ibl_S { r&mved

nonocl onal antib cP di rect ed The agent
has shown™gt @ﬁkan?%ﬁﬂ%ﬁ%ﬁfeé‘f’%ﬁe 910‘&‘"’?15&%“ e té*’clfr?s%wvm%‘ﬂﬁb‘“‘rﬁé‘?é‘?‘ﬁ‘@‘“frff’e
function af d¥e ailtmdlg vatel 744 daBi apdl praferahiyss -ddaysdbgorttond GDR(ration G peacéefli. c r ecept or

found in T cel [oauéjngllplutﬁn@e(ME@I sotmgra@% @m gggmn@lganabohgo%hammm diegppnse

that results 2+ ce mune
sys tem a?f e ct c{to LCJD¥ %“Le nt hats O8RS cfntfmm%I}OPOCF ﬁtgweﬁec’cs )&p I cth/e SH}aJretssmgttkﬁ%‘gunFc)t 1°8 8% nt
i nventi onT ars@fﬂ ey ﬁmbzmdwmlé%to §amamegﬁ<em@moré«nuncalnﬁwérs eriR¥ethoesby fisgriod ny/ kg
i.V. dand &)spﬂfnmznenigq&a&ge BatGesuiik Rbik offeiod dalay&leand spprekier &bhe}’mﬁmﬂ’el Hays a@r i or
to adm ni st m . c Tal i

&‘oq ﬁclava%d Tscel? growt% A cordlﬁﬁ'vteqfqe pregen? %;?:Eltmn Slpl &%ﬁ\}ag cgn lle dadgnnls%ranox in

( TNX- 901) monocl ona
Houst on, H’éfﬁ%fé dogeof \‘Rﬁ‘ém%gsi‘gﬁ@dS P10/ PEkgEt MHPMd o Bl Hrﬁer‘ElY(%”r d‘ﬂ‘lyigF_f)"r #nd

| gE- expr esdwiidigatBn biysripldie ymesnmspeci fical |y, w thout binding to | gE al ready
bound by the | gk Le¢aRiQb %n@@%g)ﬁéta h&nl -8 ﬁ&gckkﬁélsaqmah;l l%mi%% %Q'b&'%&? uf he

present invention, it can m ni stered at a dose hin 7-14
days and BP‘@tf”érTé’ffF Yt B9 et r M PEod et hi <e 8t B I%ﬁex@f?g %é TpRgocytes

[ 00115] Oedificzlivireithout §indirg tafzt plrehdyBoumd byottd lethatertam bn hodylls adegeblop édeobpz Tanox,
Novartis, thaﬂdse@elm@mnemn be%&@fsglie@zg atiQe MO PEOSERAY- 14 MYERL proBrably 4 &R pribe

admi ni st e[, eglmlnlstr a d Se%cte)l 10ng/ kg within 7-14 days and preferably 3-4 days
prior to admnistration of stemcells. [00116] Telinomab aritox is a
nmouse nonocl onEPAhPMYEHYED [The aathish berigeling qniitepe dletelppednly A gt 2eche
ricin proteimiechwaéoedmgitsthd dsdneigteatdn, bqkartﬂaadrﬁmi;t&rm@t;idmsetolﬂmn@mglglttsn NBIRYs and

Accor di ngprghgragbhje“&gse&lgmad&nﬂlygﬁgﬁ&@temteqlscan be adm nistered at a dose of
10mg/ kg w ys and preferably 3-4 prior to adm nistration of

stem cel | s. "biis” F@‘@i‘?aﬁ]m\‘?éﬁélni‘okﬁe ﬁgﬁ'ﬂf’di"?‘l %Pﬂb"dhtTPe ipedy s dHedietied Fanot! onal
ant i body. thAdgrordéim@yhitiois teAateprygientor inmhe@dnt's @mg). Adcordisgto thepreseinrinmingdneir @abat a

dose of 1QmmM; slﬂeg:dWatdBHerIZm ﬁ’gvcms 12048s Bh g&ﬁﬁ@bﬂ yda;?»s pﬁord@ae&me&atl@ﬁ of k@ cells.
adm ni stration n ti- VAPI

Touse monocl ondh 2t PRSI AL EbPH Tt BVORE epSEBhe TRUGALPORE 1 [ chirbe

adm ni st emegticat it aand‘zﬁsﬂémmﬁte@@#ga/ foee vﬁ {omi/ke Wﬁhlm7 tagess enddrgfredlyeratiyyrBr  days
prior to aghishtsh bRihonsof stem cells. [00119] Abat acept (narketed
as Orenci a) I'S @1 1%#§ep91fmo%_?]ﬁisehnn a&o\%ﬁs&% e monoc 0 ”WQ%Q'&?ogén'ﬁ”tof %u? %g:ﬁego the

extracel | ul ar | ecul e cag
prevent i n§VeHe. Flﬁ‘f“l becsdinigtaeq e ?5’Fe cIf 10Bp/kss Wity ﬂ”aéaébﬁndsfﬁéefﬂbbl %AedaéﬂhﬁoﬁF"st ered
as a 30- manitisgationtsamenaus i nfusi on according to the specified dose

schedul e based 0@“9]\’\@5:1@1 t mmgedqgéﬁl%lﬁﬂgwm% Q&e&&%«%&?&?&ymﬁﬁn glglglﬂyfugeggo < 60
kg; 750 for and

>
pref er abl ?‘“ﬁfe@’%g" Pic FTIt%“ taﬁigle%k‘&frﬁafﬁ?l% ’t’f bél’flin%W 6@5 ?ﬁvén“&% Bhog aftyaon a

cells. Abatacept should be administered as a 30-minute intravenous infusion according to the specified dose

schedule based on weight. The doses should be preferably be 500mg for < 60 kg; 750 mg for 60 kg-100 kg; and

1 gram for > 100 kg within 7-14 days and preferably 3-4 days prior to the administration of the stem cells.
[00120] Belatacept (Bristol-Myers-Squibb) is a fusion protein composed of the Fc fragment of a
human IgG1 immunoglobulin linked to the extracellular domain of CTLA-4, which is a molecule crucial for T-
cell costimulation, selectively blocking the process of T-cell activation. It was developed by. It differs from
abatacept (Orencia) by only 2 amino acids. According to the present invention, it can be administered as a 30-

minute intravenous infusion according to the specified dose schedule based on weight at preferable doses of
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[ 00120] Bel atacept (Bristol-Mers-Squibb) is a fusion protein conposed of
the Fc fragnent of a human 1gGl i mmunogl obulin |inked to the extracellul ar
domai n of WQBLR/024519hi ch is a nolecul e crucial for T-cel IPCEaSRONTIOUIDT ON,

sel ectively bl ocking the process of T-cel I activation. It was devel oped by.
It differ t n |y o the
present |?1({9e ?(’lréra]éa% ?ﬁggl %gég ﬁdloq%satn éﬁm . ?Oglé dmlmSt@[re% ravg o%édt

i nfusi on eefediivt ﬁ@yf’cfﬁoﬁ%@m@ﬁéﬁ@ﬁféﬁ S%Seés schedul e based on vvel ght at
preferabl e dos@si2of EtakQiGraledhmeEnb@l, K@gen, iBEIsY OROICAHQ 2 ki@ btGrekGitodttnl gr am
for > 1Oodl§gse?‘g/%tg}¥eﬁﬁge\£lﬁ%e%rﬁop héaroZm é%orq%ag'ﬂtduf B{: %Iﬁfngws’%m)%y%cthXSSa ﬁFl or to

adm ni stratlon stem cel 12 Et anercept “(trade nane
Enbrel, ARHERT Wﬁ@hﬁﬂ b@ﬁ?SteI@ﬁ“b‘i“?nea“SH gy ¥ ﬁ%&ge Proger & %‘Flﬁ‘imrﬁﬁjﬁ‘é‘/ sdi%seases
by int erfeﬂeﬁerﬂlgywdahsmlhteomummlsm@lcﬂﬁgwsterﬁaﬂi or (TNF, a part of the immune

system) by act [oﬂﬁzﬁﬁegﬁmém& id zﬂlt’klg;mt&%l’)lublﬁhl‘?}&%&cﬁ@TfactG@@ceQ@r @cthﬁlg S bR RGNt

[S):’ng(c:gf' :Blegge%’ll & ( can ge Qdf_nimbs’f,erefl at a, pﬁaferag a %ﬁ Iotg 9t I}lggligng ﬁWlt E4 dagst req%‘iﬁa ya3 ZFI days
[ 00122] W@smﬂ@ml@%@mpghw@p@gyl ated sol ubl e tunor necrosis factor receptor.

Accordi ng to tepr gﬁleda&eptilw@m Eo@Prised §f s€@BtHE t@dma&h@;rasms at uaapvaehier abl e
dose of 9 {1ell(€g (%owﬁl factor recer%ors 1 (V%ﬁ?%% 2%{}%%)2% {1ey cbnstant re 10¥1§Fc5)rfl h(ljnrnar;[ 0

adni ni stratlon d%
conpri sed!s6f V@égﬁ@‘i‘f’ﬁlsa“ﬁ?nglf’ﬁéw é‘%ttvi%lé‘éll B (PFiag C‘d@iﬁ“é‘ip?f’s b%ﬁanh%ﬁ'ﬁeﬁ“sv% geé‘?“’n
endot hel i alarngrowkiy Afdei@r (ESE &ph)omsntlangMEGHRbY, igntlsich pfddGhi2)ally useeddto t he

constant [ggLp ﬁm{lf&?f) VaQJulah H!Iﬁ!ﬂeﬂalg &%WW fabtoD0 (et '\ﬂéGF @Bt fn%&h&iﬁ %ﬁﬂe{%ep@%hhsV ity
and is being co- nofi - Aventi s and eneron armaceutj cal s.

Af 1 i ber cepf® %‘(t”xhg@i’“hr’?aé‘if}?“’”éﬁ El?i‘t‘hi B2 Ay '%ﬁa“elﬁip%catédgﬁﬁfmo PREETE s P ORTBP Gt P
speci f i cakdmpisthed ibgmedion or i irfebicalat prffamirslogt of\Zasitiakay reER et éhgkal orGrayizh
Eact or - (APQLV%% 1. ﬂdiaﬂah%m&)ably h&nlﬁmdtsmays p@a‘r toitmaﬁﬁmandaioﬂd@stﬂ Aagental Gowth
act or i,C r ..angi ogen
Afli ber cept cahY)\@ ce t 1s 510n dpr%teln 1trr(Pmﬂmt1e.s 8art of an f(v’i'l q}? 1th a ntelgt ateb§oclfss etlrleabl e
doses of govfef joge éa@ﬁé Of)“é?eﬂk |A|NP§§ F\éﬁ% (Eleragercyly arblrnmnwpfﬁigwe wn%rﬁ ifiggiory Drskfam days and
pr ef er abl yonadidf fHe Stt@tc@dar FDA-bHEldilSpopioh 6 thet Imineukaghiaifnttsh bditdnonLDL-3)tihied &t em
cells. — ep (hlLé%Oéf%Ld &3%%a£&g¢ortfo§oﬁu$au§g& nrhphrgffe@d @osageﬁs eﬁfgm e, op?srnﬁ% of an

anti body wth protein th sone pes o S.
AVEVI VE( r M ErafFré%aé@ﬁtssﬂeil Kt/ - b ﬁl}ﬁlw&ﬁ%%é.dvfépfa’fWﬁf&nlmﬁfé?oaﬁ“b%&fnétﬂh t hat
consi st s oftelipdRbarex U, deebdetitldnl @D~ bi ndi ng portion of the human | eukocyte

function antl g@)rm@] (dkﬁﬁ hisd &n%@&i 1£Q TH EmdaGted mdag@,m@i%mama&w%sgemlaw)
portion o ng I M

d dosa S
pre fer abl { suén dl?’ﬁ) eln g(g)%lstln th tg% g tracelglliai omn): 1n o %naa 1nterl§1fk1 & arl-@)‘fegj)torsang%a aXSdOIE)l%m 8]’ to
t he adm nhutep &Gl Glﬁlt bifids taprenegtyabzes elht §reaﬁ73@t éilollﬂéhe Piierdmaithygoading dose Pe&Vfige] d,
I L 60015. delivered as twoODAR Shbcithie @i ageedhs (ﬁ'lmné<ﬂ%/\§ivea$m tht sakie Eﬁyadam(ornmele&tse@ under
the trade nl%n?(ljéfg‘ %Tg anxg%)eﬁbll §dn?1119€req%r I CEL pl*rjl§r tQ nne pddrﬁ) Elgrap ion O(P @1% Ist%]%l E@gﬁéla ic

extracel | Ul ar Interl i'n- 1 receptor and mai n of
human | gGIETEecddP Rdd Yf‘é‘ﬁd“?f@&??tr%uidi’é é’mFtEd Viky.2 lopfipgdoprenh ¢+ 4‘%&4"&1‘}13610 FENPRP o1 at ed
with a | oz ddesel @fonesa(}wmbdlahdomehjedﬂoras;vlth\Amax@uuﬂhmglsmbamﬁ ase®Us 2mL,

i I’lj ecti On%ltk@rf7 1146193/5 p?e?egalﬂlygu\é%@ r%@totalﬂﬁm ogtaé/steﬁitcelrsvi@odgdeé lqu{egeﬂémns' tes,
within 7-14 da%glfand dmnlstere rior to

admi ni strati ont0F% Récetgztugl?ﬁ (élé(i %ln§wn Bt et ry Eusﬁg@llsear’i’t gtl ggg&uT?lzf%miH?d%Iar S:

Tr eat ment asbrguTee Q&0 pmisniisltigtl ewirtsird en hovidtinge dogelogt maligtgéskogludippmilgple

anaxi num %elo%aOnomodg@ahmﬁﬁJnﬁdm@awma eyn%ocytmeuﬁ&m @bamﬁeyesfohda{j 0@%11}?@1& ﬁﬁ t h3a4
maxi mum si vVQ an refer y
days pri OI’ 1'11? qumors CE] S l:gr?aragifler renul a_Pd (%Vﬁrlan catnéer and 011 fens tZ%%ﬂa}aa ro% dl 161mur]$ 061c diSorde Ors

[ 00126] Daeféflrmzlﬁr?fwt {ritfasd R%%O%gsww.@rua PithySPEeYys aildsareéeﬁabé(r%t‘h dﬂsemw to

humani zedadmiaalo.osalemant. isbadyienedfandCD40 antigen is highly expressed on nost
B-1ineage hema 09129191{61){59'15 a%@rﬂﬁﬁlaﬁ%mh Gleydi. 61910 %Jmfmo&l ;ﬁmﬂ%? cB%saEE‘HQurQQedgk' n

| ynphoma and chroni c | ynphocytic em a. ound. on many types
of solid FERBEE PERAPHTHAYS IBF%H%?@SPOWS%%IW@%??&‘:IW%W“?%FﬁS‘E‘éﬁb%ﬂnalé?ﬁdhrﬁﬁhﬁsel S
t hat pl ayadvariol & €40 madn@PEG)-Ct di @omeldyr sverekitresied a@idariivaics ireBed! atligerncies.
preferr edAQ:QI%ﬁg thheijE@{ 1lf\gntfafl QG e Vi@niBbebtg M §J & 1(7mg1lé oflRNS dfg citkf ?ﬁ@([a?sbl y
3-4 days prior to admnistration of stemcells. Seattle Genetics, Inc.
[00127] HCD122 is a fully human antagoni st anti-CD40 nonocl onal anti body.
CD40 is a cell-surface receptor that plgys a pivotal role in imune
responses, as well as cell growh and survival signaling, through its
activation by C40 ligand (CD4QL). It is commonly overexpressed and
activated in B-cell malignancies. According to the present invention, it
can be admnistered at a dose of 10ng/ kg of active drug within 7-14 days



and preferably 3-4 days prior to admnistration of stemcells. This is

bei ng devel oped by XOVA/ NOVARTI S ONCOLOGY. [00128] Ri tuximab, sold
under thewvoratgsspes R tuxan and MabThera, Genentech, POE/US2@a04820ANCI SCO,
CA, is a chineric nonoclonal antibody agai nst the prot ei n CD20, which is
prrmarrlyfou the surf cnthe Qr

cells. pre ra\l:l)\kyg 4 da yys é)rlor toe egdgné dsg‘atlon §C s?eg]] clells +k*1sr1(s) ﬁglln é%&%ﬁ({\g}{(go | at er
in di ffer@N?%ﬁ‘i‘bn but it is absent on terminally d| fferentl ated pl asna
cells. Ri tuxan[obaspamplniaedsoat under N €LIAtadsi RiRixAT and VAR Gemtntedhf er s&00 ng
( 10 nL) OEI‘&&Q(Q) g IIH(!TI)I nI%thngla?anld§0%¥1 Xéaﬁ% %he pl‘ottelnc t\?mcﬂqmrMag’lgr ?orm?cfj onat§e an

infusion at_ a rate (0] sence o usi on toxicit

i ncrease PRGSO AfB tlﬁﬂ?f°§desﬁ€i’/]?1‘"re“5i ﬁ]B%Oésrfﬁf‘PﬂyseX@?féeWn%@e“ﬁrﬁﬁHfaél% pre Pdelfait"
maxi mum ofated QOdiffphiutiopibefieisadbicyt @dminivilit @ffedtiavdtribmg il Ricgkay s aprdied at a

pr ef er abl %nr%ntéatlg?o\f $0 R /llﬂlgfn eItlQr iOh ﬁlé @1@ mLW)r%bd Iﬁ'g dS@l'ﬂL)anglE Dé% V§1Ts tharpﬁlahrg’lmstgraﬁ

preferred reconmende fusio

adni ni st ef’sl BUY" ¢hY B 0??(2?%/{%‘0 " 'R *Ega?ﬁ °rfnm§%“°“ f‘”“&ﬁ‘( rreats‘h R{%} “erﬁ%ecé%mg/hr
[00129] Rinfremaniyeelene é(h mmltsso the madwnim ot ¢ @r regihr gpecfespbTodpioniend wafin Za¢ divk mfd ) by
i nfusing preferddty TRy Sirioto PE ntfidklor odRSRm2EM. rfg/pﬁ%nwr&cbhﬂenéedrd&ursmmg'/m to

the adm nj st hin 4 hours
prior to thef\ﬁa 510npret°eraloleradmlmste]\red3 4dg.ysar10r géhe ?Vmgral no%tﬁe sgelmlceI¥S this shoul d be

done within 7- E’ﬁlzala%“x%d Caﬁra’é‘f @raé‘BP?terSd % acfa%‘mfﬂ‘ Plofevalip® PhiBlusREH WP Pt | on
of the st edfgieddos.25RhE/ X aithincizauralr® oo he adadhistritios bfotdach- 11 n-(Ic-0rh izealkd aahwighint h

et hot r ex %@m p%etf) el ahhifstdnd UKol PJ90 A%ran@ ARAIIN REHALLR 79k dRenst em
cells. Bio dec Inc. and Genentech 0] Ilbritunomab

ti uxetan, ™" é%rla':dy ThdPrpHe e ardﬁldl&“arﬁlalrr‘gtlfé%fe}l Rﬂr@m g" F#B"r%&‘i‘%‘ﬂ%ﬁmd IRRSLVA
radi oi rrrruwmlt nethaypyptet @sfgatd hy dBs el ltsthe Fhyenigrtieg ofide step velsndimae devdbe. ppuse
| gGlL anti bQQMeChJQSAII&WDrTBb in conjunction with the chelator tiuxetan, to
whi ch a radi oagt, ] oto |th trium 90 or dium111

uhich 2 radi oagh e S9LoR.L LU ISE L ILUMO% o gl un L), s added.
i sot hi ocy&AaMEBeHYIY HEdnBAEEhYhe 4oy .the monoclonal nfogig 1] aniydrigatprpranab in
deam nas ecddﬁaﬁdﬁdi VathEhH chlatol tivdbt&0to w@ididla tadoatted Waad (@bd bit@mge bithdn@d-11cadded.
formati OnTﬁ??eta}Ms moé‘lg&l%&mm IDCTPA (Vflds ﬁ){)n ﬁa&%or@%&iﬂw Lnalgolth(PdayageItob%%)éydAémthng‘J

| munol 171: 5562~ 5570, 2003) arly, agents that enhance

expressi oA°8f or activate CCR? vvr I | lead to dimnished active germ nal
center formati B01311Shénvs@eHdasinasbédtirirrict widnlso kalad @ducadngtivEskmined geyterctprahation as

Ther apeut lxzﬁl bS8 Shich trigger the aciquQQ&szCH;@Aherﬁﬂn&aremﬁ%kéz s/_wct mo@) Shascopss of

t he present [nvention inc k di f ntratrngrntoa
desi red t1'$SU&"* SHER BN V'S 1R R TRl Bl BOTER ofer TS E B Yni ¢ st om

ceI | s, nuBtenSelispPefinitp d plivesy 4nd Theyppiuticriseseni t or and precursor cells. A
"stemcel | " is e from

cortal n condi ¢ IBRE ety rﬁr% W St e P e P or By BBl o i n

t he case differeptitfing m@tﬂé‘?ﬁf@éﬁﬁlus Supthgelrueptdalurpprent ptinfi eellp fmttrivaic ey et gmifipoept aI so

can gi ve EduB Qe wre@e@io@énit&ed ;;a@llrr&oscetmaat siiRkar up cah@mithese&iues faRtoradug@ns of

: Pgeb?gy ty has under fertalL dna' § (in%_it e alalptg rle Odflceer}ttseltst%).'rqgn{gﬁeer!ods or, 11?‘ ﬁle F:arslrz)e/ ofa E)ult(s r‘?;[élycf)%gr ?r: ve

endoder m thlé?ﬁ%im\*ééﬂ? Ba&t bR r B C@lhg“aer rjse tp pRecigigqdicgls @f‘t ntﬂFFélPB“ééWueérqd%ans Rhown

nat ural saws@es of human pluripotent stemcells are those isolated and

cul tured from fbarah]yAhu{m@teﬁ@#@mﬁ hisrte%ﬂi@tt@gwéas§§)tr§pez mgus\reﬁdedeo%tfroﬁege to be
part of the c stemcell” is derived

ads
froma grbBith 68? laEE‘%%SI (pesodedy: F‘elﬁo[ef“i’ré“d e%?f‘érrm) gar Whl%ég dhe et by “ﬁ&ﬁ“"d‘f“‘ﬂ‘?ﬂi"rle
early (4-sqgessf tayd plerroreycteoabllsed thokpeisdyked stdowisdd. fro@redy mempanddof froniethe
bl ast ocyskisstchtt w8 hdse®b v HAR of th¥BKaacel | mass can be cultured into enbryonic
stem cel | s.

[00134] An "embryonic stem cell" is derived from a group of cells called the inner cell mass, which is
part of the early (4- to 5-day) embryo called the blastocyst. Once removed from the blastocyst the cells of the
inner cell mass can be cultured into embryonic stem cells.

[00135] An "adult stem cell" is an undifferentiated (unspecialized) cell that occurs in a differentiated

(specialized) tissue, renews itself, and becomes specialized to yield all of the specialized cell types of the tissue in
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[00135] An "adult stemcell” is an undifferentiated (unspecialized) cell
that occurs in a differentiated (specialized) tissue, renews itself, and
becones swocowlizzad to yield all of the specialized cel PCTyysesl104820he
tissue in which it is placed when transferred to the appropriate tissue.
?ﬂgl |t I ?Ea'?rhngle{ ;lrs%{aaér G hé"r"l ar?'s?erred to.’i.hﬁ agpro&ruge ngSl% ngcilug a’ul;né _F A :’ :gap%fle otf I;]neaqu?gellde\rllt?c%l for
"sel f - r en&Wwat ‘?f'theﬂﬁUFstforsﬂPee‘ﬁ?“@é P tge qugepyap- | Tyis GIiOK’Fi“dé referegyete et @nemlog\éﬁi 8 or
pr ecur sor cdi€tshisly dwlaé © erdefa@ Proghinfidr of @&thks@tc@ls, Ghich @vediffentiddd @ devamd Lifoematee| |
types thalyhgue,s At aekekls! ahaeénagﬁ%aalan%apo%:'e@' WEEH LHOGLERRS, oo o

nmuscl e cel contraction or nal 1 n Sour ces stem
cel | s i nchgd@epgirear@tiorm s vioeialy b’[ltd‘relﬁ‘f)tﬁlént‘??ﬁ? I?OBWHHBTVﬁH’ﬂd thf’ ﬁ‘éne?:fﬂd I"Pééetl%d t he
retina of oftireyeyan, sisteai myscls kelaguipl liverusio) tig, linideoftta lgaspeittgiinal taveend pagkhsn, t he

lining of the @@@%]r @ﬁe%@x@&rlopédmlﬁlgn@&)g o@-ﬂgn %@%raﬁa@lwdual 1ncludes b&tl@@lﬂlaﬁﬂve be

del i very C{mlms m trati on of s Stem ce El an i, ndi V|t | i ncIHude oth the
delivery & Hm‘”n? st¥ari"on" of Sa%é” 5 aesn&?é’ R RS RS e‘\}\lé‘ilf g he e

mobi | i zat thahoad#ﬂa‘élﬁd@g@nwsuslgtf@éqqqe@:@mgsn,ousa@mwéls as enhanci ng the

bi oavai | abi li t];oogfu Staaeunaﬁmuesﬂoye Iﬁaa{)aasadmaﬁda@en@aaa@nt%meﬁk lcSrrently, they

[ 00137] St AR ehmcsl t0 rengor Varlousqblood Ry {n%\l\r/leaéompo nes tms %on% tmlalrr(;wegla Eé{ip?a fonadul t
stemcells. ty FI are used clini caPel to restore vari ttl)oln od
and i mmn@hef?d‘ﬁpcdﬁ@ﬁif §1€f¥186dttﬁ% m%rntépef'rafrsfeweklﬁl fopngl f*“aﬁ?%ep‘l‘%‘i‘i’fvaltepd?i’omf%sé‘i“\ecea? e
current| ysdent Chpdedectisnovhiv)adr tybiyade Sodklerst @mogeblosd fralimthubenceboned mEmaoW.
hemat opoi Gllie!segc ?&a@)@eﬁ%klls %Méd_@lgb areq{j’plc%%nmdgrgd tl) §))'m ME Qét}tllééé injsé{eoe!n@f%l hywever

consi der ed ormb i mmune cells, and stromal (nesenchymal gﬁﬂétem
cel I's (vsEY® "tyPFéf’f ?I@Wtdﬁrﬁfdc%ﬁnl §FlIE R e ddm'f“d“afeflf’r‘ﬁnﬁ%‘n%as TR TABE e Hifs ¢l e
and fat. Howevierto fopothhsay pegs. gfhe marawolncage mi theadkdgdle mavaedflbenes, gctenajoysitaaty e

dﬁmonst r ahadtoaﬂalensme hﬂhaﬁ§ tm abctuyas andt B bitioR QA8 e iilofark BE Iy &J@iglllt' ﬂerydatyo form
the sane ti | ocat Vi t es, iIs
t he ITH] or Lg ogme%lfcallﬁ ac%vet Sgonilalérg\?/ 1§gresI§]es a Cfr lru{th %nqaten%qesr:etnce a%er gﬂi(czhetlsn}é 611 1% fo%use 1nX

bi | Ii on c®F [ogerplei! vRiepragy phaviieo fndipefely st gt and sermgimfrat ¢ ﬁeata@@emaétppletalwlgs gctive
(red) Mar thoWwnés@ghems® Sea ideemd Bink tybllot iadrdw) | Fatcema dalc@pecent emglcdcar ofthisgk ti me
it is focysednlfl fnn@ a(iug\@a a&qiﬁl, myaﬁ(}r@@;lsacsmnabamlﬂ%a ﬂgdmnalymh adlgfdﬁaﬂil es,

ri bs, and sternum Fat ce s replace topoletic ce bones of
t he hands gelafipnut tfanff@@éﬂoa Al ﬁﬁl““("Véli'a 68%%?‘3#“6\?\7} hite garowg. o‘?‘?ﬁ‘%" W‘.‘Smlﬁéi’ﬂff)‘&?“ Hbout

fifty per tentpodficatthectspaseovoif mrachgradaman is rprasdne s@tl b twithrigmdlytic tdnewia. f bty y

et anor p hgalat%po%mah BUES.ngeh OVh feaWhl thl BIGOG red b dbeY debkMink MbViI R Srans®)

gel ati noua11 ‘%Oanng or mat | ¢ rece( fat to a nmucoid material may occur (white
mar r ow) B TS R oW T a R Fever t to hemat opoi etically active marrow if

prol onged denalfal3fk Thsmagenitrogiropsisagringpelly ofrnylogktof wnugembrionginafFhfjke endosteum
hemat opoi e&h sor@oalncamanasxaamdﬁdat&)yl dolTEGﬂh@a/SSisdIbgthit Reterviad &yﬁfamofvenﬁuadlrmﬁap%and
decreasin ila 1n T g r%v%val?psn%m%osgc{ rfaen§otl$e}1al tc<|:llmsa n?e%eE’?o%&P rlnr;[ Qas?rrLQtolPe tbngl Cp I

[00138] The marrow stroma consists pri ncip sinuses t hat
ori gi nat e*&rifdh &gty 64'f dighdtt {1 Pff‘ﬁlaéfé rC%PPltiean t@asfgqrqmp&rnfoefghpawﬁs t18¢ FRdpfaR iem jap
col | ecti ngtimesse S Hivat oBrhespokiteyelss. eRingopsediatiss Wick Bthedbtérgius sphit@and is

trilam nag,,shipdsy Mahbiel Snf 0PRSS Afd aﬂﬂi@m@tm Geblar o Undgt developed,
t hi n basement nmenbrane, and adven reticular cells

hat
fi brobl ast&*€ &Béﬁ?%x %S’Flp‘t“F“ésrng’%i‘lP?ftﬁ&hi Ay B pBErRgs ly*?ﬁlé’%eéfﬁ%‘ﬁ‘iéit‘i‘%ﬁland
reticul ar difetntige igp ell Fhybloeseclbfrchdfrateepbiue piodicahhdklpavdde midgrateapoiesiogl t akes
place in tdeebintgs @i;tnyﬁmsaaeaaeaaaade&adscf@md&ﬁunmeédlslayaas&mbaxloa%a&ysgi
stimul at or%{m 1d on'l?n ibito eXlasCa\éﬁote nes, cell-to-cell contacts and the effects
of extraceltular matr ti At s on proximate cells. In this unique
envi ronnent, | gﬂﬁﬁﬂbnemeaﬁbp@rwméﬂélms @@1121“*3 srefiflipssy i prtfir e pnely gl rsefo t he
bl ood cel hifférya@si. cellVBit cbti@heB@ltbnSdisakie@istpr@akste/ Brdgcaifd cdll efr@asiaiblstdnOceliah ltaihéh St eady
state bl Oggn (%ﬁ LhL/ldés o\égdf%ie th- h@w §e¥l§1§ %QB m &'ﬁ @atpabller!)?{eﬁﬁﬁggltsgl?%[? q§cot1t9a§t when

addi ti onal I's as a resul 0SS, l'ysi s, | ammat | on, | mune
cyt openi ad p“’%ff’ﬂd’r/ gEHer C&‘ailj‘él%eé’ i Can f"“n m"re P@é@é@?reﬂrs‘”rp‘i“&d’é Hl Cf‘”oﬁ"mb‘?“’ ﬁﬁ’eélélﬁ?ds or"
cell is petliPakdnijorgpecbadiszadieplict cdlethbt-areatamaysd anichdathsonagiaineg theiigerity @nd

di ff er ent patied o£8ldusSsuciRes€a6:6Rer s often di stingui sh precursor/progenitor
cells fromadult stemcells in that when a stemcell divides, one of the
two new cells is often a stemcell capable of replicating itself again. In
contrast when a progenitor/precursor c%l divides, it can formnnore

progeni tor/precursor cells or it can formtwo specialized cells.

Progeni tor/precursor cells can replace cells that are damaged or dead, thus
mai ntaining the integrity and functions of a tissue such as liver or brain.
[ 00140] Means for isolating and culturing stemcells useful in the present
|nvent| on are wel | knovvn Unbl l'i cal cord bl ood |s an abundant source of

e -, = . —— . I o o N 1




[00142] In humans, CD34+ hematopoietic stemcells can be obtained froma
variety of sources including cord bl ood, bone marrow, and nobilized
peri pher avokbrad4siPuri fi cati on of CD34+ cells can be ac®omfiSeeihsds2by
anti body affinity procedures. An affini ty coI urm i sol ation procedure for

i sol ati ng CD34 I scri . 3):
100- 105( 1995_? g8 lv‘?ans e i B la q%&r“e “S TN o%rﬁe“%ve“&? ?‘geﬁgg_”?vfggs) .
Met hods f Bibiligioxitbiopgyls arpamﬂid#rwor}fge Ahemagoneigtg Ftsw Fegls Ekepg&ﬁ’dielﬁ@ tifeed EAB HYPrEdel st em
cell's ar ecddmowiand Bpewbthina fi@ii bing @msow o peripishal iado@ appta50 bkBWiniliF@eranshhknBsionPat .
Nos. 9, 4895\3 %agenansdan\?m&%&’r%e gr)aVallable sour e for[nggzgtz}l%-]nal §£n§" ALY %ole&e@&gse&waﬁs?etmer i zed

by the abil to renew t hensel ves rough mitotic cell division and
di f f er ent FeHt léw"l PO P Yeterwblp 5?1“@ édl%’fe t§sﬁ%i‘ﬁd§f’ﬂefé‘8°v&%ﬂ°‘lnalfi}]ﬁé‘§1 Spegflfé‘?ﬁt?:%el I S
exi st al opgsem ir @ingessef. potighdividsnd Fok iipodtentxcgde@nveeof genareds. C®hileghegigh as a

fertilizeg.g@0 qlah@ive %ﬂluﬂlﬁt@t% @iﬁ@re&és 1n ¥hle %@%@%orﬂ %@rﬁeﬁl@l’é Menf Q:Tls de¥eARTBAL Of a
COI’T’p| ete or |ve rise

ur I
stem cel | gntlglad%eremes @Wégl t l?s Ee r§lat d/elPr ﬁué)rrﬁ%ael ar%gle ncedsba/(l}ﬁ 51m11ar reH%? %/f (S) i;tl&l St em
cel | s, sp@pnathdgolrnr alstaeee ewwe etlerlfl gel{sGth| hem3tqrg{et) ?@0@6&%&1@&1@1, urﬁgot@e ANATUNRE
440: 1199- 120&ns 200&pme QFdiat BUUE ElLs belifehtPOLEIN rafde@pE@lidl Sor bddakte M@ hds Njs€Ct ed

into tetr Qe[) | OISg:m cg{p H-Xy be 1so[altt69an\c/1%lfflérer§mte(} %sm% pnowrrll ;[ml:tﬁo%s gca‘g%rr}llal% rfr‘l vgnct %(F_rlle %%J olw Rev.

2010), but sues neede e placenta.
Very- smal Fellé%}sg}ﬁ?ﬁ L S‘fcflfk‘?éigélteél?ﬁ“%fe‘l‘ﬂ“%g 7 lse papy EhR e ef Wsﬁrﬁlaf‘ﬁ ﬂ%lénglfben%@m
marr ow, btaodyt. Jxeatetls andalotthevlatd w8 ofardvh elladiupdmiigiad b@amagiwelly wige t o

cell s of %{)Jd§s %@tﬁ‘bﬁh |um3an19@ H‘s| UL Ls bbﬂeﬁg%wﬁ@%l‘ﬁ?rcm%h%ﬁénﬁ‘%ﬁ% _Rt; yet
been shovvn in tetra enentati o an entire

or gant o Gepioey € 5 St TR gy oot fos SloptDATaRE AL Sfler s for
whi ch somati c [0A{#] Ftil igpwpr evientisy btHers reguting fprh gradignt ¢eattifuggdnoif ghole blood. 1
conpl ementiakd t@abla&lretsvxiﬁtﬁaﬁy colit R@Y MACCandBERcel1€ $ thE G 11ARH MBI RN LILHE kiyn RliASt T C

mul ti potent st E)m49] } humgnDEgﬂﬂg?l'é/n%atogmlﬁtlc steNAcge/lls %§6()bt313%9 33212 garletPr 9 %u

Mul tipotent stem cel'l S are cells s ‘Opoi‘et’ic ‘stemce

Exp Med. 2R(®)cor1popd. g marpyy @)d mobgji¢dppsgiehegl @?ﬁdc@Flfl@tlangcf;D3("StCélmC@qu
Dev. 2010addmpuicaieatodfati mickduret. Bh aifitBIS@NBMYABIroBIuerord@latig (DVBCKI
( St enBook;, 4CAWRI | %%ta(l'\@m ?H@W@Jpﬂ St 1‘66“1(%%545) 's&sﬁs!) TRl & J&%Ql%f%g%@che&ﬁﬂt can

gi ve rlsetoavarlet unctioni n s within restricted 'l neages.
[00144] SF e7n’17ébgl9?)sM‘E%’ﬁs T%ls‘fkt?ﬁ ﬁ‘&ifyl?,grf‘&? Stap; syt HEV BB gFB &l 6re\}f)f‘ﬂw6h t hey
can di f f epentid atgnsdndISere agh lgbvmgui Ehed. Noy. Subreis? anp68E1368%). Pot ency specifies

Ej hfef diff ter enlt i @614@]n s@@%@@gﬂe @laraétsrla&i @Qﬁeei&tlsyad refe® tﬁthltefl@; @lraa h?ﬁn@tlc' it vision y
| eren e ot a. a
omi po ten %I)% glféf%é;lg% %nto acda/ﬁrsedral%gfa 8 Sé)nctla,lllzefl éell t}{ﬁeso S’g%olps ex1st alon a raﬁ) F %)te ﬂ%l’ yonl c
cel | type3$etirGenetiencaslls|as cellpuck srdirilaetcoatha eamptrerte all Wﬁﬁuawe@ssar@fogéﬂwlwmmse
cel I's ar ecdapedugatsni rmm’pctt&esténusehpne afls an caggvea@dto&faﬁ;rcmscf@lah 3 g&al Ihyers produced
by the fi rnasde cgl\évsuq:ﬁ as e%krﬁ]n% fg célgl S er I‘(;[ !)r! Il Ztgngc gg el?‘ (%?1&195'0@%&“{'
I’ ah§ des ts o ce

[ 00146] Pl'ur i pot ent s ar escen totipotent and
can di f f ef¥i{1d2¥: %R0 Oﬁé%‘ﬁqdylu‘éiﬂofeméﬁmlcéls thpt ven ipjgqtqd dntafefaploid gy iR %‘ﬁ)?lseof t he
t hr ee ger mah ayi@bGanism (Stem Cell RGDATF] bubdst © khp etreabbrehie Mseehdedd.cah adhdplaemant | at e

cal L. o imcafphive Bl e et AR Rl iy GhOREY, IRUILEA AT 1y g
[ [ [ y

few cel | Sthe %dﬂlé'ﬁl té? gll hﬁﬁ egs g?e IW& ﬁ éergl aé?ﬁllaeé$ef gowever they havetx 2&@1]5 own

Uni pot ent ingetplgd eamlepmadacesaond genaaeanceid orgapige, so ttipaingleapiffhey deitrueiphvietenthe

property @fm &8 Hrwenealic lﬁlﬁaltmgq;res&nitsmg:u iaalkz@sn ted?a@mdfcgmnfagﬁms&emt&elhéﬁare( e.g.

muscl e st eglle e trlctesd?%/et extre?elwlastl%qmqtlpf)tﬁtlt ftem cells r(?iﬁvgl XB%% t\%f\/ﬂwlﬂ} q’%}] stem

cells are: are o rom € i nne Mass
of bl ast oé%fs& Yultigpiept dedells agtedinsicr py hsmatppgipticgien cflls (Fing) iCnExa it 20K 4 2ud §0.

2010) , adipose stem cells (ASC) (Stem Cells Dev. 2010 [Epub ahead of print]) (6) or mesenchymal stem cells
(MSC) (StemBook ,Cambridge (MA): Harvard Stem Cell Institute; 2008-2009) that can give rise to a variety of

(J

functioning cells within restricted lineages.
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[ 00151] Adult stemcells are undifferentiated cells, found throughout the
body after enbryonic devel opnent, that multiply by cell division to

repl eni shwoyenreg2¢sabl s and regenerate damaged tissues. APSDH/USR@MI4E297 somat i C
stemcells, they can be found injuvenile as well as adult animals and

humans. The t yB)ﬁSM]OEtem cells c %t %Fille? %aﬁacﬁerlzerzicoé“{j%oére% I:cﬁavtvh? etca!n ift%rer%ate and S

manmary stemc nesenc neu ra stem
cell's, ol figegepsd by gt poieNe rﬁoefeqv prscificg dfe gésentigen wveﬁalétbweetel o glifferqsiaie 20 cr est
st em cel | sifferanéll byps}t df @ ktak ce8t em cel | s. [ 00152] Progenitor cells

have a tendency,lg did.d&f ﬁﬁ!ta'o%&&téné?fst‘an @ell§?¢ Gk ol YRR {yon?ceaul xrhehbG QAL T ast

to stemcells, however, are alread nor e speci are pushed
to differ eHoPst &b sllera ??éﬁtrfwt“f‘é@&@t“abl‘?eqrgams“TﬁEeserfB]éstmlpFPﬂ‘dfF‘f %"r‘i‘ith "FP¢f Bhce
bet ween stmmdsgdnh sellafres qodogeéni thedirst eldivsionssf thdfatilied @prre gfoltgipgan repl i cate

indefinitely, y&on%]ea@np%qgenlcéu%e qleldés&n&@@ofqnlpyte@tem g8 @ dtelhd.GuniaRer of
times. vers efinition remai ns and the concept is

still evo%:ﬁ Ry Fbd irgécrttm\“hany?fglrenseeg P§g&hitor cell” and "stemcel|" are
sonet i nes equatdé7] Multipotent stqnO@H5A} dlgt:rentﬂteelFOI asnufmig rof] calth- tokfi oply tttieee av@rsprlic| ear
fraction efawhale.rbdiood, bone mar row adi pose tissue, unbilical cord bl ood,
and other tiss h mnony ar
fractions havelBogh iyl BhEtal AP 46\ & MO N, MREIRICRGSS A
peri pher af*bfbod nononucl ear cel | (PBI\/C) is any blood cell havi ng a round
nucl eus. For ejarp] Bnipgenl hphoeyties offPRECYT @poithed oWBOUORAYE profie seseldl 0od

cells ar ere@ev&lrtﬁat Jh&lﬁéulsﬁ\egmgﬂﬁﬂlﬂon st@mt:él?(e g%@@steﬁ%@lk?m to fight infection and
adapt to intruders. %rg’rgg?%g I}‘{ﬂ%ﬂggﬁpu ation consists of T cells (CD4 and

CD8 positive - #50%) “ﬁ “&%ﬁf nEEm e B BHBINER el BEAESCIAFE™8Y t en
ext r act edthf momrraliiness ef Ustooes. ersliagids stein edlb fhat arg fomyddr glplhiiskiee pol ysacchari de t hat
separat es | ayefosisof A@Jlto% ok tmla mno&lygt@sce@sn%uw a%lagwttﬁ‘esba‘dpraﬂa'r Nghb@odaUf f y

coat under | a

Addi ti Onaiiel goPmﬁ%l\kt multrl'p%bbéf \I,’l%oélttoe T nlSIl I}!ﬁl%e {s andbrfgenela esdamaﬁed tlssu%%sotkéllqlvi/nc

| ysis whi esnorwitlf ftemyjelisf @?Yémbie&uwnluyee@aﬁeﬂlabﬁdobétﬂ@éﬂap%humwl Ehe ﬁ@%s MulFSéerI ts

! n neut ropalm; IhGudamnehebhier o kynaiphaf weh eals, nfcRMNyme edilk, spdonbliacdemade s, harpor t ant
I n I nnat est%]ave gfagﬁij Qdﬂféﬁenpc%llsnﬂhp%%tdéﬂv%%m cEﬁ'\{Qfo fé@s(é&én%& o tleQJﬂﬁ sﬂlé?f}%&l?w

aspi rates een used {reat at lents oW n ocard

infarction, anH? W%@O%&l@hcegw tfnéenFYetaEfEfee“gﬁ%@f@qe&eﬁ? ° RSt ittt S?maaﬁéo 5
slightly tdiphoreeerobay dicateafiufachorospedifiv: ﬁlh%eepuptafﬂ fogiffegnt{afeuimto Heattdreed' cell. The
27 2775- 2483 impa@R0dier M I:Jet%eém{eﬁl‘%!:llstaﬁ(d ﬁr@eﬁﬂoodans 15 o@c%ln%elrsegm&@i@atmdeme@e

;[ )r/rgg?ngf S%V ee%;[ %g%;[n%{ eﬁaran 6)g]irldg;én%th%zg€€derllu§n e?r(]) 1ineﬁ %(glfr(ﬁ/&%y ab% the exact ﬂegw 1cgnl S?gﬁ)

of the i ntemanwfbnamyptlsnﬁﬂemleng nmononucl ear fractl on st em ceI I s do not
remain in the (eatt Theliiibs @@gbnﬂaﬁceﬁlwmdte@rcad%tdﬁQMASyquiltéu the spleen and |iver

within 60 to 9 ofE' nglt%rg%el@ éuﬁ(g w1th11!1 %g Qonuc eQ fl;a(é‘tlfjong& ﬁoe g‘l ]d gon?%[a2202 ogeOOS)

O her i magi ng have kew se errons rate temce
within th S‘f?o‘ﬁ%iﬁ%l I“é%\PlO(fdr%toihﬁfnlS%‘fs WG & iplageeom beo‘néo'?rﬁlFsF GWon%f&Ffpri‘%@ns
ti ssue, umst beerc@morcEitd tdyrotid o bqpbfa@eniha, paseA®iA0detighertill bbb dlporamnded tdagPBMI)SS UES,

as wel | ag, ihse]af & Jr%hﬁ&lehss & LQmuL R QLM e%%micf d PRS- b AECHTUl at e
in the spl ggn I n mang erenl; S ]I;eﬁ%:ll egﬁl %r)p glt Og&g éjé 2006; J

Nucl Med %5: aﬁ%als%lp‘}/%(ﬁ‘ht he” Ry STty "4 ”1?&‘2“ afﬁf pt ?d@%lders 1 ‘NUEIPh"f\}Ee
47: 1295- 1800at0p GOGYs of T cells (CD4 10 0B H}itivaniTiak B stllseided dateve2tewobistiy BEYNE t hat

admi ni sg rat iofébﬂ eRfactlll @hBIhoR ll‘)n;b(ﬁlﬁsﬁlg etoubpnemﬁmrcrpowamm@mIseaatesq%lfﬂz %fz llilgoadg 123 8
i nproved cardi ac repair_an uncti.opal Vv atign

2006) . HO %h monocy]tes ar%e}%néph%cyte moréné g a bu coa{ unge[r a?ag/gr o@ %ascrjna hlS bugy coat contalprgttéon of
| ar ge vol bipdss d¥ddifisply: RRME oAp bEur?thaéteCQ(ﬁfem rihsle hlﬂ?élenn@ériepcéﬂmcalne%nh@s gl and
this is cpaskdernage ki ghddyeelld e sicthadbRitfiDhieutr @R Ald JpBSiolynbibl@h@tear PN )AL S
whose heart,.f alﬂélﬁqkér&'{% if ﬁm'lmﬁg SRLESREH pbedifdY %Mcgﬁﬁn%ﬁs o DAY %af?o'\xﬁa%’pu%t%é gk 1o

concentrate the stem cel are I Ajecting in order to obtain better
organ tar gt P?‘?@ QRd pEEEnP oSt W"Faéd”én‘}f?r%flﬁ’il A PHS PO AP ©FeNSPHEPIcIEB] | s

i nj ected haslityed ® dighlygherveagdunircatiionesopati@B3 dor ideit I 87:1775-17h8 19e@r Whif t er
intra-cor Roaliy i EH;I%BIJ’EI? Roduded by th@g%ttﬂggot{tgatﬁlg&ﬁa@&(ﬁac%&mncﬁ Imllly gl?glit'l ﬁfply)véds

t hought to be sub-optinmal because It is not known at this tinme V\/m ch
particular stemcells contained within the nononuclear cell fraction are
necessary for tissue regeneration (G r%l ation 111:2198-2202, 2005).
Furthernore, purified human mesenchymal™ stemcells (MSC) have been shown to
augnent the engraftnent of human unbilical cord bl ood CD34+ stemcells
(Hemat ol ogy VOL 14 NO 3: 125-132, 2009). [ 00156] Stemcells may be
aut ol ogous or froman unrelated donor. Stemcells may be contained within
the rrononucl ear ceI I fractl on from bone marrow, whol e bI ood unbi l'ical cord

o " .



[00158] Pluripotent stemcells can be characterized by the expression of

st age-specific enbryonic antigen (SSEA), the transcription factors Cct4 and
Nanog anawotzhevo2asiekers. Hemat opoi etic stem cel |l s are clr@rase@niozs2d? by
expression of markers such as CD34, CD133, ckit, Scal and are al so CD45
pgis'utS![ \e/(l? O]f-!-cli]egﬁ 1%%%%%\1{ 1eas't01t1 t%esep ents%aversk%w%ﬁjég% ar(])% to 9f792(1if é im%a cS troqaerﬁar' 1ngftfd
(HSCs) ar @OWCFW@@@W%W@WG@ tegaig e hgirty it ¢ éir@e f%ﬂeﬂ Paﬁdpmltl%y Blthsoriese érd
types i nclixgdivitgh 6vyeboimthuenmimoaydiescanthisaan opRagesi009).e oteophidgsudbasaphi | s,
eosi nophi llléWlS?H%%g&Q&iyfthgtsstemr@gﬂi EBCV(E%H'X tth%%{omn@ctle%] @atcéo’n og@f‘l‘oqg ﬂl(god Cbogeellne!n%)v and

| ynphoi d |1 neages (I-cel K- cel poietic tissue
cont ai ns EECISSHE t“ﬁlblfl‘ii‘h@j’rdt '%‘P"fh pé?ﬁeé‘tasar‘i‘t?i"fw e ﬁ’i‘ %ktjre?féﬂeﬁlaﬁ Yﬁeﬁl aééfblét&‘i ¥9esand
commi t t edfrenuihtse potoankeyr fradtibrgopoin@hte in thardlednrin Py @ifftrenp spogre B TEOf SELLBISCR79-
consti t ut &¢3:88; 00Qic10¥1edCR)s I S515Mobd € QicOntd S8UR2 (HICBEXPELESEaiheof gbdiow ng
antigens: @34 CDO0 (Thy!), CD45, CD41, CD105, CDI 17 (c-kit), SCF (Kkit
ligand), LYBA/E (seal), CD127, CD44, CD33, CD38, CDl4, CD106, CD84, CDOO,
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[ 00176] Lipopol ysaccharides and m togens such as Concanavalin A,
conponents of bacterial cell walls. archaeosones (ether glycerolipids of

t he ar cha®oroiRisanobr evi bacter smithii), the TLR4 agoniPET/USRIY1/048297

gl ucopyranosyl Iipid adjuvant, LPS and BCG (I mmune Desi gn) he TLR2 agoni sts
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al um num complement activation. Subcutaneous injection of Mobozil is approved for use in combination with Neupogen
to mobilize hematopoietic stem cells to the peripheral blood for collection and subsequent autologous
transplantation in patients with non-Hodgkin lymphoma (NHL) and multiple myeloma (MM). Mozobil is sold as
a single-use vial containing 1.2 mL of a 20 mg/mL solution. Patients are treated with Mozobil according to the
following recommended schedule as detailed in the package insert: initiate Mozobil treatment after the patient
has received G-CSF once daily for 4 days; repeat Mozobil dose up to 4 consecutive days; select dose based on
0.24 mg/kg actual body weight; administer by subcutaneous injection approximately 11 hours prior to initiation
of apheresis. The combination of G-CSF and Mobozil has been shown to mobilize more primitive stem cells into
the circulation than the use of G-CSF alone.

[00172] Other agents known to mobilize stem cells,including hematopoietic stem cells, into the
cirulcation include hepatocytre growth factor (HGF) erythropoietin, parathyroid hormone, Flt3-ligand, stem cell
factor (SCF). Other agents known to or that would be expected to result in increased mobilization of stem and
progenitor cells into the circulation include; agents that increase stem cell proliferation such as colony stimulating
factors, agents that increase endogenous G-CSF production such as Maitake beta-glucan, agents that reduce the
expression of SDF-1 or CXCR4 including CXCR4 down-regulating agonists, agents that reduce the binding
affinity of SDF-1 or CXCR4, agents that attenuate the signaling of CXCR4, agents that block bioaccumulation of
stem cells away from the circulation, agents that enhance the egress of stem cells into the circulation such as
activation of complement or increasing plasma sphingosine-1-phosphate, agents that upregulate the expression of
CXCR2 in the bone marrow or its cognate ligand CXCL2, agents that reduce VCAM expression in the bone
marrow such as the chemotherapeutic cyclophosphamide, retinoic receptor agonists, small molecule inhibitors of
VLA-4 such as BIO5192 or other blockers of VLA4, metalloproteinase or carboxypeptidase activators that would
degrade bone marrow expressed CXCL12, or selected chemotherapy regimens , or regimens adding
cyclophosphamide or the topoisomerase inhibitor etoposide to G-CSF treatment, ingestion of fucoidan, by the
chemokine CXCL2, and colominic acid, among others.

Spontaneously Released Endogenous Stem Cells
[00173] Another method to treat patients with stem cells involves preventing spontaneously released

endogenous stem cells from sequestering in the lymphatic tissues. Stem and progenitor cells are spontaneously
released into the blood stream on a daily basis. Experiments using parabiotic mice have demonstrated that the

spleen readily exchanges stem and progenitor cells with the circulation. Additionally, disease states have been
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regenerating, rejuvenatlng and increasing the number of germinal centers in lymphatic glssues after radiation or
chemotherapy. Therapeutics that Rejuvenate or Regenerate the Germinal Centers in Lymphatic Tissues according
to the present invention include immune activators, co-stimulatory molecules, immune adjuvants and
combinations thereof.

[00175] In one embodiment of the present invention germinal centers in lymphatic tissues are
regenerated by the administration of adjuvants. Examples of such adjuvants include pathogen-associated
molecular patterns, liposome, lipopolysaccharides, molecular cages for antigen, components of bacterial cell
walls, endocytosed nucleic acids such as double-stranded RNA (dsRNA), single-stranded DNA (ssDNA), and
unmethylated CpG dinucleotide-containing DNA, mineral salts such aluminum hydroxide (alum), aluminum
phosphate, calcium phosphate, aluminum hydroxide, aluminum potassium phosphate, aluminum sodium
hydrogen phosphate, and aluminum hydroxyphosphate sulfate. Other adjuvants include oil-in-water emulsions
such as squalene, montanide ISA720 (squalene) or ISA 51 (Drakeol), MF59 (Novartis) and SBAS2. Another
class of adjuvants which can be used according to the present invention is particulate adjuvants such as
virosomes, saponins and lipids including microbial derivatives such as monophosphoryl lipid A CpG motifs,
BCG-primed immunity called BCG-CWS (Mycobacterium bovis).

[00176] Lipopolysaccharides and mitogens such as Concanavalin A., components of bacterial cell
walls. archaeosomes (ether glycerolipids of the archacon Methanobrevibacter smithii), the TLR4 agonist GLA
glucopyranosyl lipid adjuvant, LPS and BCG (Immune Design)he TLR2 agonists BCG, peptidoglycan, and gram
positive bacteria. the TLRS agonist flagellin. schistosome egg antigens (SEAs), listeria monocytogenes (LM).
Other adjuvants include Toll-like receptor agonists and activators including CpG oligonucleotides of lengths up
to 100 bases, most preferably of lengths of 20 bases, TLR1 agonists such as Pam3Cys, TLR2 agonists such as
Pam3Cys; TLR3 agonists such as dsRNA and poly I:C, TLR7 agonists such as imidazolequinolenes for example
Imiquimod (R-839) and Resiquimod (R-848), TLR8 agonists such as Resiquimod (R-848); and TLRY agonists
such as poly I.C and CpG. Also included within the present invention are the use of plant derivative adjuvants,
beta-glucan. saponin based QS21, and concanavalin A.

[00177] Another embodiment of the present invention is comprised of methods to augment the
numbers of active germinal centers in the spleen to enhance stem cell transplant engraftment and hematological
recovery in patients undergoing cancer therapy, non-myeloablative therapy or myeloablative therapy, including
chemotherapy, radiation, and combination treatments. Increased numbers of active germinal centers leads to
enhanced stem cell binding and engraftment in the spleen and subsequently accelerated rates of hematopoietic
recovery following chemotherapy conditioning regimens and cancer treatments. In addition to treatment of
cancer and leukemias, non-myeloablative therapy is used for treatment of autoimmune diseases (Pediatr Clin

North Am. 57(1):239-71, 2010) including type I diabetes (JAMA. 297(14):1568-1576, 2007), lupus and

- 26 -



[00202] SBAS-2 is an oil-in-water enul sion of MPL and @®21. [00203]

O l-in-water emul sions such as nontani de | 5A720 (squal ene) or | SA 51

(Dr akeol )WO0 2012/024519[ 00204] Squal ene is in M59 adj uvant Pa3Ad20y/0g29arti S
and dosed at 1.95%or 2 parts per hundred or at 4 granms per 100m s for an

0.5to ti.o . UV 5 duvant
cont ai ns( E“l SC%{"“S QV‘”%%“ v “gsc%" 1 enepres‘d %%lf““ \Pr"i“\%?esé]% ‘iziq %Y“?ﬁfs‘@ma r{J"@%“ and
opt i onal | {Feovgrainy fapgyr efnﬂﬁtamnsmf‘oraﬂwmtaﬁ@pﬂome Mypepef Ve er W&h@tﬂtldwondew@mw am ne
( MTP- PE) , inthisied tha @lirhbéa tof SpldAR MNperilidd S&BS hilighdr B¢ @pindktiss kimopMated SterNCE hildRg) .

Dosi ng of Ma%é%pdnﬁll)rol%‘gt o}{algolr yx?lf%ple patlents un[le(g)%glgglm F%én%l%wlmmgea%l)éggaj I ed

BCG CW\5 (M/co acterium bovis) col on ormng unjft

vial for BUUPFStlaRg ?ndftﬁent‘d%l&‘@‘?ﬁ af‘eoflt hiof dssppn and death dt[ﬂeweﬂm AR T 6%ones
(ether gl yériokdd pid sellgherdfivent arddhasonctiviizirandbr sutlbadt erd sggmicttivion ) sdosed at

0.1to 50Q1 Hﬁrﬁénpw ﬁ@&sﬂlg,etﬁe an@m D@g@MmNé@éthQ% a@aﬂﬁle@%&em&@l@glﬁ&@h Yhe@%lee?l%an
'ch:’ Sg[ gpg dLBe the gge te@.b%cbge fle%%té)me 16 T %)ﬁ%% fngol%eregy %mlnkheilsk o(f\ JtnR:gnon aﬁ%gdo Ql&%dk?eﬁgggs
nmost prefeatiglsl y of | engths of 20 bases, dosed at 1, 10, 100, 500 m crogr ans
per 20-25gr ans[obody st bl hifay bd AoldRbR biefon@d udO8@ dbr. 5@m)ckly maEte cadinkd&Wigs: Of
bOdy vei gﬁ'l:[: ‘mononuclear cell fraction from bone marrow, whole blood, umbilical cord blood, adipose tissue or other
sources, or they may be purified by selection for CD34, CD133, CD105, CD117, SSEA1-4, dye exclusion or
other specific stem cell antigens.

[00179] Splenic germinal centers can be specifically increased by treatments which activate the CD40
receptor (Blood.104:4088-4096, 2004; J. Clin. Invest. 112:1506-1520 2003) (50) (51). The functional
receptor is a CD40 trimer or multimer with TNFR1 or TNFR2 components.. Examples of treatments that activate
the CD40 receptor include: Agonistic antibodies to CD40 activate the CD40 receptor, appropriate conformations
of solCD40L may activate the CD40 receptor, and agents which increase the expression of CD40 receptor by
altering transcription rates such as via AT-hook transcription factor AKNA, mRNA stability or protein stability
can also lead to increased activity and signaling. Alternatively, members of the TRAF and TTRAP families
interact with CD40 receptor and mediate its signaling, leading to enhanced active germinal center numbers.
Agents which activate germinal center B cell cyclo-oxygenase 2 or the EP2 receptor replicate CD40 receptor
engagement and can lead to enhanced active germinal center formation. Other means to activate germinal center
formation and persistence include inhibition or loss of CCR7 (J. Leukoc.Biol. 85: 409-417, 2009). Other means
to activate germinal center formation and persistence include inhibition or loss of CCR7 (J. Leukoc.Biol. 85:
409417, 2009).

[00180] In another embodiment of the present invention is comprised of administering
immunostimulatory molecules to promote regeneration of the germinal centers in lymphatic tissue.
Immunostimulatory molecules may be antibodies, fusion proteins, soluble ligands, small molecules, transcription
regulators, mRNA or protein stabilizers, and other immunostimulatory moieties. For instance, the co-stimulatory
CD28 pathway can be activated by soluble B7 proteins and an antibody such as with TeGenero 1412 compound.

[00181] TGN1412 is a humanized monoclonal antibody designed as an agonist of the CD28 receptor
on T lymphocytes, which stimulates the production and activation of T lymphocytes. Boerhinger Ingelheim
manufactured the TGN1412.

[00182] Additional co-stimulatory molecules and pathways include OX40/0X40 ligand, 4-1BB/4-1BB
ligand, the B7/CD28 family; B7-1/CD80, CD28, B7-2/CD86, CTLA-4, B7-H1/PD-L1, ICOS, B7-H2, PD-1, B7-
H3, PD-L2/B7-DC, B7-H4, PDCD6, BTLA, the Co-stimulatory TNF Superfamily Molecules; 4-
IBB/TNFRSF9/CD137, 4-1BB  Ligand/TNFSF9, BAFF/BLyS/TNFSF13B, BAFF R/TNFRSF13C,
CD27/TNFRSF7, CD27 Ligand/TNFSF7, CD30/TNFRSF8, CD30 Ligand/TNFSF8, CD40/TNFRSF5, CD40
Ligand/TNFSF5, GITR/TNFRSF18, GITR Ligand/TNFSF18, HVEM/TNFRSF14, LIGHT/TNFSF14,
OX40/TNFRSF4, 0X40 Ligand/TNFSF4, and TACI/TNFRSF13B, the SLAM Family; 2B4/CD244/SLAMF4,
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dose of an ant o@ﬁ;@]y A%Jﬂgtrs ARGULL:Gs Q%Mklﬁ%d&me He (ﬁf@} ?fﬁ&'r&épto)/ﬁm%t and
blodlstrlbutlon 2] nol ecul e

[
i mune- act i vat 5’91589%5‘73?‘%1)@%@&?%é?cé%“toésr"éﬁo?}s“oet ween 1 ng to 1000 ngys daily,
in a single or@P1%osepisiorndattiveped picectide-hb@ravhtogetzagn dogy-likpictepide NRery 2
hours, every 4¢619MOUEEx, Alpodo@RYBfitodh irR¥MdbreP 81t @BkShyl-dioctyldecyl hMAALB] brdW36A 1 S
deacyl at egjc?”ggnophosphoryl lipd A MPL plus al um num dosed at 50 m crograns
in 0.5 nm “dose of Fendrix (GSK) in conbination with 0.5 ngs al um num
phosphat e. [00192) Mo 1aver hep@ agivyagdinderleterdedS MY, @t h9%ap 4584100 bases,
nost pref er abl ook hemgthsyatd kodapses) lighys el gits abmkon 100, 500 m cr ogr ans
per 20- 2501 s hody Yl ik S ol WIT: TR ugrmefo%rbasgﬁ mqgggfe;aay 10k PRI
20- 25ngys body wel ght. Adm ni stration Adm ni Stration of the
t her apeut Paéesagent s that induce regeneration of ger m nal centers within
| ynphatic tissbewsicami-@ge3 DyTamy aetbhadniningtduidiargoisiyt F-avenols:, regeneration of
intra- artggﬂhlgglceup\pl@ln,lyﬂlpmnlgam&gcul ar aerosol i zed i nhal abl e, intradernal,
subcut aneous, Eferltotneat, in erlﬁ d! or |ntraocu%él . -
transvascul ar | §°fr ARSERTOLEPE “éﬁﬁs" A sepFlé“ésred“ PP y" Y AHEPE AFTY ©
epi car di akdograte g?};mlthl eanse cwrt@mb(myhatmttswes bwanp@rr@mb%me@@étht vresens w@e@r %ﬁnaqells
revascul akk Zaddis@fd inl codjunatol @ Gtothe thdrapbuli Sagtrt G@Regedemied @Sl cedtddd. r avent ricl e, or
intra-epidural via needle, catheter or other mnimally invasive nethod.
[00216] Epgsml.esajfiah®w i1l ustrate experinmental outcomes of nethods and
conpositions to regul ate or noderate the nunber of binding sites available
to partici pat e[0pr7s arfinge pdtastdinyghbspigte can be administered at a dose of about 0.17 mgs.

[00198] Aluminum phosphate can be administered at a dose of about 1.5 mgs.

[00199] Aluminum hydroxide can be administered at a dose of about 0.15 mgs to about 0.3 mgs.
Aluminum salts in general can be administered at doses as high as 0.85 mgs.

[00200] Aluminum hydroxyphosphate can be administered at a dose of about 0.225 mgs.

[00201] As a combination Aluminum hydroxide and Aluminum phosphate can be administered at a

combined dose of about 0.45 mgs.

Dosing of Oil Emulsions

[00202] SBAS-2 is an oil-in-water emulsion of MPL and QS21.
[00203] Oil-in-water emulsions such as montanide ISA720 (squalene) or ISA 51 (Drakeol).
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Example 1 Stemcell enriched bone marrow and whol e bl ood nononucl ear
fractions bind to B cell regions at the edges of the white pulp of the

spl een w0 20tmi2ui19t ered to an al | ogenei ¢ nouse [ 00217pCBarseomus20w and
whol e bl ood nononucl ear cell fractions froma male 12951/ Svl M) nouse were

i sol ated usi ng ue . mhi ne The ce . ngubat t 37C, 5%
Co2 for 4 day s[oﬂgﬁ]agﬁmm pereguYagttutsae onR & %:“dél‘ésﬁm%) odl(é argfp?r N eg?reby
concent raﬁt4ﬁ@mﬁll’?é10§‘flléfﬂr€’é’l5lt° 1“1?1&&:@[0‘?06@%?1’@3%1‘1‘1@ mononucl ear cells. The

resul ting cel | mowesr eiFssh@pvinadoahiad iphdnh 4l v tquaskersvoramgen §CIGxIspai &7 ogen)
accor di Ny, i, NBGHE ARLHE BF mBuhNFHLHE h ARG ARRRANLTRLEh o L dbdon

| abel ed ce wef e adm ni stere retro-orbit |nject|ontoareC|p|ent
litter maf“@‘TL&ﬁ?ﬂ‘“%ecﬁRt‘?‘iU"t“é‘%“aiﬁPBrL{{‘ﬁe nouse was exsangui nated and bl ood
col I ected, theDysﬁ‘&%fN/[QIoUiraﬁ)et‘lLfMt%ged of residual red blood cells, and t he
spl een har vest ed. i xed aoverni in 1% PFA and t

onbedded | 1 ol 96} P Sig T GRRGB (11 BBy Aides SEATORS. it obll OHEd at
200 m cr ofvgmitdringK AES perprlforsidudts, ihdfthe R fatckitdregel | bi nding to the spl een was

vi sual i zed usi ﬂ)@ZOb]mﬁh@(fsln@édr(e@&ﬁ@ﬁ@t@hpldg_bﬁhé @&%@%MN@@@%@L@&%@& em.cel |
fraction p %H(p l*nfro rams éra{n%ml)z/ We].gl%gllfdonl;})gt plae%era% at 3%%?51‘2185 erm %"h %& pU| P of the

spl een | mmuno resc anrnati on'o he whol e
bl ood col | ect edosehgrofm1&@(@@pgmmfsﬂsmcd&mnst rat ed that appr oxi mat el y

40, 000 of the ﬁ)@?ggjl %da onucruof(%s gf(iienﬁcg‘belaqgo bases most preg %lb%?d tBsFSf P(ﬁqa%es lc'fosed

the circulatio tes a and
Concl usi offd:10-P3 aisereans & dhd>eapy bo@n‘f’?&?ﬁeﬁ“l‘@ﬁ’éﬂ?ﬂéﬁo?eés ltﬁ?d‘ﬁ el 20-&7npep &f body
peri pheryweghtt he white pul p region. Binding of the cells is histologically

evident on t he[O@ZO@]elTllle b @tglllu@d%%r CJZ@%%hV%@QMﬁ%%Q@'L&d%%mb%eéﬁ prﬁsgﬁs aﬁ(hﬁldantpog&/e
marr ow and who clear fraction Il regions at the

edges of PHESWHT ¢ &P lﬁ‘”o‘l"mf’%d sTEF“é”éﬁls\Rﬁélﬂan%"rﬁl%?cé"Paé f‘%la"dﬁf 8PPt P Sg8iei ¢
nouse. Exeafntd €D &8 on ADIOBwcyam dvhE stinjufates g rorofyceeh @t erivatiet bST bimpighettd. t he
same spl eﬁbegmrg@gh@me@smgnmmir@hﬁé ech IYNC S&&ﬁ@ §8obes of QittuAd WO foa@gehe%s

[ 00219] Bpn é/mFe)hap;ia %}imln&l cergers agpr«i_iirre% (Q)se OQQGMI wou l eggs tl&g b W% o%bi Wel%?lt 1Je0m g mal e

nouse wer que and ed Wi th
cell trac R*érmle}Fee@FVSIGICT@ffeCP‘f?v‘iloﬁqs c?ééﬁ‘"e}\I I%érf@r geﬁ?@ﬁﬂ ICPREST I5egETEEion Yeyld be between
bi oti n- | abedigggntd hadigsfdmlyCDB4gsigki t and CD 105 and purified using

Ml tenyi magnefdsqs 6919rra§£dts°tﬂat%% Uiz %&%%Eldéeﬁl& £ QndA] ﬁ?@é%ﬁt@‘%ﬁo%% c:?use

reconmendat i ons. A tion e I sol C were %a separ at el 5y with
CTO. One RfiknF Byt s (ths (5t %BZOW&@%P)&O&BS ﬁ(bl}i‘%lfnéd OW%OHH%B‘BZ BooeleT
| abel ed pug/imfRelt Ati€iP3 OIS gimdiisteled Ovr2@Qusiy €. oma prifereld dfse eSys Bl Se@ﬂdasé)ctq ons

for 12-18hquks @t arﬁk c@sz 813 RHLEMECh I AR YR BE m %J@&%%&m%% hed de
renove unboun % for one hour in 1% PFA and t hen wet nounted for

||
f1 uor esceRtPHNGS (6‘”’11% ‘ﬁi\grph software was used to capture and overlay the
resulting red [OVNG) Addingimsene-(inenmagset Iy ibiudeliengsts o the [L21 reego2Pi0]e sl t s
and Concl Mﬁbdﬁﬁ&doﬂﬂ&etﬁb%iofobﬁ%s/ﬁgttemrﬁge&é PRRRABY 8tk@RM 00040 0.1 sk EPr&@NBzasp! eni ¢
regron as onlsqs megcﬁe do CF(Ea y e%weerhpéﬁl s/ggsu att ?(?mgsl/l tforgD%g%-g%%fl elr m%gf abl%l@ L7+

purlfledsemc l'eni C-ré MIC st em
cell cont ginrwyﬁ@abp?\ﬁérfqt%’g Protein ligand agonists will in general be useful at 1/ 10 the dose of an antibody

therapeutic depending on the molecular weight and biodistribution of the agonist.

[00212] Small molecule immune-activators may be delivered orally between 1 mg to 1000 mgs daily,
in a single oral dose, or at specific intervals that may include every 2 hours, every 4-6 hours or longer interval
periods.

[00213] ASO; is deacylated monophosphoryl lipd A MPL plus aluminum dosed at 50 micrograms in
0.5 ml dose of Fendrix (GSK) in combination with 0.5 mgs aluminum phosphate.

[00214] CpG oligonucleotides of lengths up to 100 bases, most preferably of lengths of 20 bases, dosed
at 1,10,100, 500 micrograms per 20-25grams body weight plus alum. The preferred dose is 10 pg per 20-25mgs
body weight.

Administration
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Exanpl e 3 Bone marrow and whol e bl ood nononucl ear fraction stemcells bind
to the PNA positive areas in the germnal centers of the spleen. [00221]
Bone mar rwe2ared2¢#16l e bl ood nononucl ear cells (MNC) ar e iPSOIUsR@d/ 04820 adul t
m ce using H stopaque. The resulting nDnonucIear cells are stained W th

(é:: l:e|t Lag(gzgeﬂk{£§]8§gmlnlstra§ ono? lhe t I;ar?t'peu’tlecraﬁen %ha 1&(;,1;Uéer l;e%:neratlon otB dl’al centeré w1%1n

FITC | abely@ﬂlaF‘l\lASS(leiGand@é?)( any] 'eﬂtbo Te‘uqlftgg%ﬁ)avee?us dpfeacepR ral( %mtutf@gf) aeé?ﬁ(éﬂ@ds ed to
identify ﬁlwief | Brdderti@l] | sub@GhDWS  iinftrarichiEnciti tnapRithrpialOf intriveulSP| effvasckRING,
| abel s geﬁl&eﬂ& ar(ﬁﬁlgt ﬁ‘gn%eplcelrggﬂyl %Q&épﬁlll{ Osléi) c%rﬁlﬁlllya%gﬂgﬁrorﬁgfd Q‘pt ﬂ)y QQ%%anéoasbel S

mar gi nal and | & zones. ng t g) I's used
to identi fr%?s‘ﬁy"&a&’tall fetaéfgla%n%m 1ﬁ“afhﬁ“é‘l {hAt- ‘tr@‘n’p‘thtfabas%*fm“[a}lfémélf) I‘”elé‘ﬁ‘ epﬂ‘f‘rt‘léf (2 %9461 ough
washi ng t trhetoountkr o@inlaly ianeveamtibbodi es are fixed on the spl een sections

usi ng 1% PFA f 9)6213}1 EQHlf)lesaJelo&Q}ustMétexp@@ﬁé%l oﬁt@&ﬁek m&théd’sgndvdoQWQOng eregulate or
sof t war e. [ 00222]

fl uorescenc aken. usin
Resul ts anﬁde qj(?lnﬁnéblerd’zél fﬂ?ﬁms glIe w”%fteﬂﬂ\fé"g% UAE'"8f t er a 15 hour 4C
i ncubat i ofixampledct i ve PNA+ gec{ m naI cent ers. No CTO | abeI ed MNC bi ndi ng was

seen col o n | !'fﬂ ".‘ ,‘fE‘:' .s‘ '_-_t u _oha“nn o B eellygreg Lons _.a.-:,;.:‘u. and
whol e bl o BS 7 5 monouclemi cfl @'QC'CI(EH?&OIQ?IH&I{:IAZQQQ I%j ﬁlﬁ% | gD

negative CD21 heg |ve ar eas |n0 e erm nal centers een f:ﬁxanp | e
4 CD34+, ee&eeated i Hivtapagie @pd embiped- F’%%’F%?t“@ﬁ iRy HHOC e "bf B0l Affes Botrey
mar r ow nofidacit@iasmaietdls fiaoff] ey cobdeﬁtdtntg@heRMJcelgtehtmh aadng @e nbensleafceltshe

white pu' @hqusultqt@ecelﬁmeﬁ%n labeﬁegqggt%]l trMQQ'Q)ﬁ (@fﬁ In@@ Ln) fa(!’cﬁ'gl%%rtg% niaﬁu@d@alﬂgpsuse
whol e bl ood and bone .marrow were combi ne aee§

i ncubat ed "Mt HiBPTHYTRE Ed™ AR FroeHsa’ W%fﬁf“im“ﬁfﬁreffi? re&ﬁarbléant““’@bt"lad%“péfﬁtd t hen
ant i body bsumee, ced 0gmigutss dater the Ingtse dasuesiamyyinpikd ané hlyed g the cas@édire Belpdrfat | on

col ums agG@hdieNGloddOceli N @nd BN LHBC hdife@Ed. STHe REILH UL HQRASverMkHRE S POR D34+ CD
105+ CD 117+ddsct emcells reC(ﬂvered ran%ed frdom.O. 3%40m3%.9 E the starting
W ge ature agarose and sectione 200'm

MNC fract! m low melting, lo ng temper 1crons thickness per section.
MNC stem cell binding to the spleen was visualized using immunoflourescence. The labeled MNC containing
stem cell fraction bound to the B cell regions at the edges of the white pulp of the spleen. Immunoflourescent
examination of the MNC fraction from the whole blood collected during exsanguinations demonstrated that
approximately 40,000 of the 10 million injected labeled cells continued to be found in the circulation 90 minutes
after injection.

[00218] Results and Conclusions: CTO-labeled stem cell-enriched MNC cells bound to the periphery
of the white pulp region. Binding of the cells is histologically evident on the B cell regions. This shows that
stem cell enriched bone marrow and whole blood mononuclear fractions bind to B cell regions at the edges of the
white pulp of the spleen when administered to an allogeneic mouse.

Example 2
CD34+,CD105+ and CD117+ purified stem cells bind to the same splenic region as the labeled MNC stem cell

containing fractions.
[00219] Bone marrow and whole blood mononuclear cell fractions from a male mouse were isolated

using Histopaque and combined. MNC cells labeled with cell tracker green (CTG, Invitrogen) were then
incubated with biotin-labeled antibodies to CD34, ckit and CDI105 and purified using Miltenyi magnetic
separation columns according to the manufacturer’s recommendations. A portion of the isolated MNC were
labeled separately with CTO. One million CTO- labeled MNC were co-incubated with 205,000 CTG labeled
purified stem cells on 100-200 micron thick fresh spleen sections for 12-18 hours at 4° C. The spleen sections
were thoroughly washed to remove unbound cells, fixed for one hour in 1% PFA and then wet mounted for
fluorescent imaging. MetaMorph software was used to capture and overlay the resulting red (MNC) and green
(stem cell) binding.

[00220] Results and Conclusions: The purified stem cell population bound to the same splenic region as
the MNC fractions. This indicates that CD34+CD105+ and CD117+ purified stem cells bind to the same splenic

region as the labeled MNC stem cell containing fractions.

-30 -



[ 00224] The resulting CD34+ CD105+ CD! 17+ cells were co-incubated for 15
hours with 10 lugs PNA on fresh nouse spleen sections. Positively selected
cel | s werwOadbad4ay 100, 000 cel s per spleen section (APCTAG2Q00482B)
25,000 (C), or 10,000 (D) cells per spleen section. Simlar to the MNC

i ncubat i op a,mppl:j'l’l fied stemcells bound to the PNA positive germnal centers
of the wh Bk IﬂMV&panﬁ)tvh(;l@ﬁooﬁ mo&g&iear%agtg}l 9(941 Leﬁs RAHUE 916 A %osmve areas in the germinal
concent r aih@R-AeREAIENT manner. The cells bin 0 discrete niches In the
germ nal cent e[os321aBehe G inll ive8e Bbod adba@c@elclsMpICRat i@latet Ran aapphexkingt el y
100, 000 r gyt rfhéiegueﬂgﬁgmta{c@glcag i Qnad il Qa%ﬁln%@@snsuﬁm%aﬁ'm% bnge,

addi ti onal niches (see exa esul ts and Concl usti ons

- These r &8t ¢dlye é’éf:aécet“@imgwg? ac‘@ﬁi‘é%manﬁfﬁfi’feﬁ rOPRIARRgasTP s FiTE dabeltde d
from whol eNb{1004d). &ﬁdlob@ﬂ er aneC POV mperuel ®adentdedpbciffc Badt regmsinldie mtlitetpolp PNA+

ger m nal &e Ebtle@rf $Ngflab£lb n%'l LeBte® Lié[plagzﬁs fgln%lajsﬂheg% antE&@ﬁan@ls %m}-lﬁﬁ aIQi' tﬁhqﬂleng of

stemcells in 00226]
The bi ndi %]OélesothI'ltl'\/‘eN@I\gg dltl ciﬁ%%)o nélt(i Sug? 18 use% ou%:nt}/f% &{ll resioas i mn the BFlte (?Rl%é‘ﬂbe >;ngﬂn at
nmonocl onahiftdr §@Rtehanthing rislreuad et 4nd @OUFicg %@emﬁbﬁgplwcws wingd ‘e Pogioahtvyr,  but
not by anktiscCOABRuAGebE E@QE\&H&} ﬂ&bEescﬁx&E hrrdgaareameh &Q@N@@M(x@h meogr am . TEe
30-F11 rat ant r the
1720 ant - 3. BB EbBay(hra &ia e o Genal oy ilie L B YR 1 3G
and co-i netirated afimm! o5es Omc@'@?qleé%ﬁce‘dn%&l@a? (o] g @H@llﬁéﬁ’ﬂth Iﬂ‘s?l\i(ta‘ﬁi filng was
count ed virsuiadidays @8 birh @amisidevhodfbidod melomgleaifiediesstandlstbine taghezrAgsitiva gD

ni ches. CIQatM\@)m&tammesm&fge&&m@&r@@ﬁz i,RRs had between 3-6 M\C bindi ng
ni ches of mediumto large size per section. anti-CD3 antibody did not

i mpact either the number or the size of MNC binding niches. anti-CD45

30- F11 anthbddyh @t epdin5Qefbhiibiol fROMERM0OME bl G RGk.A0E NS ashee of

MNC bi ndi Rigd (B PCRegmdl cchtah §f.the dbkd ueAR: 3mF1T ant 1 body at a 1:10 dilution
conpl et el y abofoh=hieshofshitelNEI Biadtidisnigpnt dods¢ @Bdle BlipddeRN b QharGW Suere combined,

[00227] | Bbe@e@%ldﬂ%TOemetﬁénmﬁgﬂatedlm & oﬁgrlalt\éB‘IQntY\@IBﬁ !mla(a'fbb%t ﬁlg agtpCﬁﬁg &fthen
sections for one hour in thegﬁ;’esence of 30-F11 anti-CD45 m crograns) or

PC3/ 188A HFPI%Y P8I (cflsnias Sgpteyshe MY, Megisis %‘f%?@?fﬁﬁbﬁ&&%s faclde 8 $90228]
| N anot hemamfegetrdsienictions Numbdry @ CREF- (oM & Go 1 (TETD) cellabelaed ravdNC o p.82% fors¢ubat ed
for 15 hoys Sa&lnﬁ@qmgchonant i bodies to CD45R or 30-F11 anti-CD45. Anti body
L?ng::)ﬁgRt (()Mr :, gg)ﬁ%ﬁ]oﬁie resy tu{ C%I3A+%Dq95+]CD]lp7+(ch%s1% fodlnc%]fa?eg%oop%fflfs ngl}r (C.))- %ﬁ

anti body ¢St Bowy WEY Sa%tlorz}s 1sifvgly|selepsy cqlle dere eddeCT A OAbestlertr WNE! SitaelHg t o
fresh spl egmo e9ctd,0L), LMBRBDicAE Serfsiideh bbtibhaBima@RenhBvSEe lidesoatid, piditd et | ve
germ nal geﬁp B()%Lc? to the PNA positive germinal centers of the white pulp of the spleen. Stem cells bound in a

concentration-dependent manner. The cells bind to discrete niches in the germinal centers, and quantities of
added cells greater than approximately 100,000 result in stronger binding signal, rather than expansion to
additional niches (see example 2).

[00225] Results and Conclustions — These results indicate that CD34+, CD105+, CD117+ stem cells
isolated from whole blood and bone marrow mononuclear cell fractions bind to PNA+ germinal centers of the

white pulp of the spleen.

Example 5

The binding of stem cells in the MNC fraction is blocked by anti-CD45 antibody.
[00226] The binding of MNC and stem cells to spleen sections is blocked by a rat monoclonal IgG2b

anti-mouse anti-CD45 (800 nanograms to 4 micrograms), but not by anti-CD45R(10 micrograms) or anti-CD3
antibodies (1 microgram). The 30-F11 rat anti-mouse anti-CD45 antibody (Santa Cruz Biotechnology) or the
17A2 anti-CD3 antibody (Santa Cruz Biotechnology) was diluted 1:50 or 1:10 and co-incubated with 250,000
CTO-labeled MNC for one hour. MNC binding was counted visually as the number of binding niches and the
size of the niches. CTO-MNC control fresh spleen sections had between 3-6 MNC binding niches of medium to
large size per section. anti-CD3 antibody did not impact either the number or the size of MNC binding niches.

anti-CD45 30-F11 antibody at a 1:50 dilution reduced both the number and the size of MNC binding niches by
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[00229] A 1:10 co-incubation with 30E-11 anti-CD45 reduced CTO | abel ed MNC

bi nding to flesh spleen section by approximately 75%

[ 00230]

Resul t s amO 2CekiI8i ons : These data indicate that the IPChdiSagr104829T em
cells in the MNC fraction to the spleen is bl ocked by anti-CD45 antibody.

Exampl e 6 by, 30;F11 rat anti
anti bo dy hag:)% tlz%%ls 38‘114? ang OP I SOlf 1:()3 dllutlon fomﬁﬁtelgqg;%%ﬁﬁe{"é [\43%3330%]11}; .ﬁoh esh s)glee
bi ndi ng ofec®os F11 epltope has never been mapped. 30-F11 was generated by

i mruni zati on Wobi27NBUS@hes plp@Rinta Nibeldd WG er€ RbubSed oh RiRec XdeticAC B bk Ihéur indBaTARI N
of nouse (RaR.I golany Qm'cmmm%lzrﬁggmpfm AN AGhHED L {Aeifih. dRPTQEM 2 1S

m ssing am no acids while isoform3 is mssing anino acids 31 to

169. As 38 pPiolsen) reported to bi nd aII i sof orns of nobuse CD45,

t he bi ndi ng

epi t ope t her ef 28k houwdtdr decribet weBncanirmge QEO)dSeldIMNINE gerbBibital fordHhcorsm 1.
AntlgenlC&E%&h%ﬁ%mgimQtﬂh@h@&FﬁQal@@wpkﬁ@hﬁ%@@n@ﬁkﬂﬂaﬂmﬂ&&PQQQH@hd@p&%&te

mci geni oupag PRI TN Rl Bt <Pt A® P ) B Dl g
hydr ophobF@F)tayl Hridings] rgth@d@é"@é@?lm NIYG Yindingyss frroh salesndiectiens | @RASB bingsdiplli®BrLzopshr ough

521 in the bR saceRGel have a | ow hydrophobicity predictio

rom nouse to human umur a

n indicating

this area of t 822?’(/& el:Q CO- 1ncubat109 t§ @5PI ﬁlantl Eﬁ%%gﬁce&&btlﬁ)ele é blnglg% P nﬂflgng GaEA\SO

fairly well co

15; 157( 4) *PrgB9e7s)y npxar#siyd>7 | mune Adj uvants Enhance Gernminal Cent er
Formation and [onmreaselsMnomdecdi@ar TistednaGalidite Braot biodingBif ndinrgls i e tha

Spl een [ 00232 ACLIMEs BRETbNAL.PeNk.el.3 Were elicited in normal mce by

pur poseful i mruni zati on using

Example 6
CD45 epitope bound by 30-F11 rat IeG2b anti-mouse anti-CD45 antibody.
30-F11 binds all isoforms of mouse CD45.

[00231] The exact binding of 30-F11 epitope has never been mapped. 30-F11 was generated by

immunization with mouse spleen and thymus cells. The extracellular domain of mouse CD45 isoform 1 is

comprised of amino acids 24 to 564. Isoform 2 is missing amino acids 31 to 73, while isoform 3 is missing

amino acids 31 to 169. As 30-F11 is reported to bind all isoforms of mouse CD45, the binding epitope therefore

should be between amino acids 170 to 564 in isoform 1. Antigenic regions of proteins can be predicted using

hydrophobicity (Kyte Doolittle}and accessibility algorithms found on the SwisProt web site. Antigenic regions

are most likely to be found in areas of both low hydrophobicity and high accessibility. Amino acid residues near

501 through 521 in the human sequence have a low hydrophobicity prediction indicating this area of the protein

as a potential antigenic site. This region is also fairly well conserved from mouse to human. (See Okumura M., et

al. 1996 Aug 15;157(4):1569-75).

Example 7

Immune Adjuvants Enhance Germinal Center Formation and Increase Mononuclear Stem Cell Fraction Binding

to the Spleen

[00232] Active germinal centers were elicited in normal mice by purposeful immunization using

Incomplete Freund’s Adjuvant or Ribi. Mice were intraperitoneally (IP) injected with 0.5mls Incomplete

Freund’s Adjuvant (FIA) mixed 1:1 with PBS or with 0.5mls RIBI adjuvant on day 0. On day 7

or day 14 after

immunization, the mice were heparinized with 100 U intraperitoneal heparin for 30 minutes prior to avertin

anesthesia. The mice were exsanguinated by retroorbital eye bleed, obtaining a total of 1.5 to

1.8 mls whole

blood added to 200 ul 5U/ml heparin in a 15 ml conical tube. Then, the abdominal aorta and vena cava were cut

and the remaining blood flushed completely out of the vasculature by slow push infusion of

10 mls 5U/mL

heparin via the ascending thoracic vena cava. The spleen was removed and dropped into growth media and

subsequently embedded in soft agarose and sectioned to obtain 200 micron thick uniform sections. The sternal

and femur bone marrow were flushed from the bones with Hanks Buffered Salt Solution, and mononuclear stem

cell fractions for both the whole blood and the marrow were isolated using Histopaque and combined. FITC-

labeled PNA (10 ngs) was used to identify germinal centers on the spleen section by incubation at 4°C overnight.
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| nconpl ete Freund's Adjuvant or Ribi. Mce were intraperitoneally (IP)
injected with 0.5ms Inconplete Freund's Adjuvant (FIA) mxed 1.1 with PBS
or with ONVBrdE/R¥BP adj uvant on day 0. On day 7 or day PCTAfSR@N/048297

i mmuni zation, the mce were heparinized with 100 Ui ntraperi toneal heparin
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sections &indngwh @edval Dreafdd ugpreeBoence fand epimding foesntblakiens, wsiemgndved @Mpimph

sof t ware. cell fraction blr[dglgay'%%lcreguﬁlpbd a{ﬁﬁiln@(gne sgsathéyﬁ)n@fotfﬁﬁ hlémlb%@ﬂé tg)a)nm%legdsm | ar
in FIA and RIB] treated m ce, both al nost t he bindin controls.

However, the FIROEk BapEd i s e Thies TlafaHPdé‘iate tW&H“‘TLﬁ%AﬁF‘@?tgF?hé‘Ef S e so
al | subsegeentorestipeni rerissMaperuelea Berd et FegtiavBirdingo Ae S@onpar i ng day 7 and day
14 after FIA treatnent, PNA brightness was higher on day 7, however, the
day 14 acttmeiegerm naI centers appear ed to be nore tightly organi zed and
conpact . s e = . el Hoditd tese olver. nunber of acti ve
ger mi nal cent eE0§23P]n MECH gerg Es‘?aeeweh bine ﬁ%@eﬁﬁse@ SO%&&FCW ghrng)f1 @ Bl euts)
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the FIA treated mce res In Si |cant great er nononucl 8ar stem
cel | bi ndi b h&n &p1 derfyceqgrafaristd Mg Rufreed @&Ft‘“@“ﬂ Brive@” BloAIrYgT BT day 7
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Resul ts and BEAY! HaTEHeT gl pﬁﬁgé’fmmex%e%m%i{?mm} hat | mmune Adjuvants Enhance
Ger mi nal Cent elP0F6r fatrilo hma ddanteiesoesasamiv h datiioeta harStarin e trleerFreabts o m

Bi ndi ng t gelafpert Bpi, @eﬁﬁted EWir@la&gil\m @inbér@mm a@c}&iu&emgeraﬂélda@lmﬁen&ea’rs
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wer e treate asone so ano and
PBS (9 paftrgyot B@C?dﬁ?drlaf?@ﬁﬁcfeb*ﬁe%(lan ?Vﬁ‘f‘@(‘:’ﬁzcﬁfo‘?l’affé?eforﬁff’lr or to harvest of their
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sections. mg;f?aﬁu:cfezglcellrﬂagtl%n Wn% céll'é %%e@lqee}{gotfpea@& QQ@Ol (1 part) and PBS (9 parts)
only, in atotal vol ume of : 7the m ce were harvested and

pr OCGSSGdI} 1p§% actr!eeggvmma 1 coptted g\pn a?mlrmd vy qu(‘?wg Stem Ceﬁbll&}l?:n?) tgeqlpll fractions from
the contro & f e afngkor g(mgmutes

@@23‘@FA%H§ SoHtrdl tHous® ik ePWinizdd With §80 Ot hﬂE!nte%;lE
dexanet hasone eated spleen sections. Mnonucl ear stemce bi ndi_n on day

7 was rediey? m:%’ﬁf“?f@]% T8 PP B ﬁﬁxsﬁig‘élf“’ﬁd Ib%re‘i""flﬁﬁal W@ﬁ‘fdn‘&’ﬁtm”\%f fofgl of 150

dexamet hasbrolg bIerimddiéd &8 uigilyngrherfadgn iex P& mi eneiadl &b¢. oFhen, the abdomindl GGRIB] verly
single 1 pm.dexansl maeeﬂengtmoe@ﬁme TeonanleQ@fY)ﬁt oPhié QbculhiGre BALIMESH kiR LD nﬁspl een
ne o Ve SUPLALE S etioet SeLaB B clLeL g, M DLRRT DY
per cent ageengsfwits fHarks E’éffereé Saf Stoh‘i“ﬁ‘ qofh monyNClefr sigg W”cfﬁgﬁoflsrf@fff’f)t\‘ﬂm IWéolbll’lQ?é d@dgke bone
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to contr OLrbwth media (DMEM plus 10% FBS) and incubated at 37 deg C 5% CO2 overnight. The next morning the

mononuclear stem cells were labeled with cell tracker green (CTG) according to the manufacturer’s instruction.
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[ 00237] Results and Concl usions: These data indicate that
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germnal center formation reduces in vivo stemcell binding to the spleen.
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'Oﬂlﬁ]ucl‘feens were dissociate into s k}&l % S V\%ﬂ%nﬁon&f.g tﬁ &grge (?f 1nﬁec{ed §/IIN% é-"ll ng
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| at er t hereficesghewanters efesanguibnatoaed MY skeetcello brthiqualer ietpesrbbreed. Then, the
abdom nal aorta and vena cava were cut and the renmai ning bl ood fl ushed
conpl et el yxapte 10f t he vascul at ure by sl ow push i nf u5| on of 10 m's 5U nL
hepari n vichb:e! advendimiget ; R el pndidEh pkeaens were taken and
kept on i E&rHIRPM wi t hout phenol red pI us 1% BSA The sternal and fenur
bone marrow weF8* %l HEPEIOFE S HE Y oRey ARt arRE™ BT Y av it sarer! S¥1Uth i on,
and nononerpbressents stck s gednisorferagtding s esfablishdd atiticat pretowhyobseig bibo chognde tithie omar r ow

wer e isol @Jn@gteg%ﬁtgauua@;spaﬁgy@ the agents Anoﬂ{e%%&molu&pér @%ﬁbsls m@re@wgh SBQ%kIsat ed
into singl n 1bo%1es to CP SB&I’]Sﬂ&S’I §22 arr;!tl C]IS Age 0 sebetweenl Sr;%cf 1%6 mé/k C CTG

sequest I’aftl on i1n etermne orret ry.
Dexanet hasone (Op%ﬁﬁ]al’rloz tOn‘i‘jS’)l theé@ﬂ@@dofmv@yem 1@@vralsur@@$swn ALivHseYs sgcalifLircat i on
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[ 00241] ons data 1 ndicate
| NS up BHEEsAHE D gt TEHEeR CRUCES PRSI BT BrogREJeHELET I HPched MG
st em cel | sibiehait SBECIUESd@r Litkled MECSphednontixisipk@®ndi@th between 2 and 10 million stem

cells, are injected intravenously and their biodistribution determined by PET or SPECT imaging 60-90 minutes

and up to 48 hours after administration. Stem cells among the MNC accumulate predominantly in the spleens of
normal volunteers within 90 minutes after injection. In contrast, immune suppressed and HCD-122 treated

volunteers have reduced splenic accumulation of MNC stem cell fractions.

Example 11
Inlubition or reduction of active germinal center formation enhances stem cell delivery to the heart and promotes
functional recovery in mice.
(Prophetic)
[00244] 3-month- and 12-month-old PN and 12951/Svimlf mice are injected intravenously (i.v.; 250

mg/injection on days 0, 2, and 4) with anti-CD40L mAb (PharMingen) or control hamster Ig (Pierce, Rockford,
IL). Whole blood and bone marrow mononuclear fraction stem cells are collected from naive litter mate mice,
labeled with cell tracker dyes such as CTO, and then the stem cells are purified using biotinylated anti-CD34,
anti-CD105, anti-SSEA1 and anti-CD117 antibodies with Miltenyi magnetic separation columns. Experimental
mice are injected retroorbitally or intravenously with between 100,000 and 1M purified stem cells on day 5. 15
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i nhi bni on of active germ nal ceruer formation reduces stern cell binding to
the spleen. (Prophetic) [00242] Human vol unteers are treated
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spl enic at?efeﬁ‘ﬁ&matoinéii“éﬁpr eléf%/ﬂ?fﬁllqﬂqu“aﬁlffiﬂéﬁ‘sa” Exanpl e 11 Inhibition or
reduction of apbisewges prvadahd oenbiaebw hoton@teir GactieaNCIBSresblRMRII® naigelticv er y

to the hegrt mf'@@ﬁd BE Qéﬁ?éeﬁssaréc FBM%E h&i%%lon BEPVBIOH3A, @ntmlﬁﬁs ann(sBEQpJﬂ@Ldn%)i)ibooz‘l‘l]
3-nmont h- and 12- nont N and 298 Svinki . mce are |n% ect ed

i nt r avenoff&pyiey iy Ml“%dn%eflf APERER SAYBH- gy emynalpmice g m5eteqir ROzt “cpaoL
mAb ( Phar Mravgers)y voth betgeeh A @L00haddl @nrifiedst{nPicly mday Ribek flas dier detnjaneniifzegior o] ood
and bone fK@-tAI@V\ﬁefm&QMﬂoﬁ@hyﬂcsf)@ﬁﬁﬂe@& t&tnewogedyhzs a8 arcaqwz@ct ed from nave

litter mte m &82 7 ?g, cO og treatetc'i CelhI dto rng'crece 1rve s EE@ ﬁglons sthow 8511 ic(a)zg cgrclillaGCn the

stemcells are p usin ylate
ant i - SSEARnGaM! @?ﬁltnﬁ ﬁ@DmI%angaﬂﬁﬁ ﬁ%%i‘r‘ é@uw tepd WPltCéﬁweSrﬁafg peredse rs@iaﬁicawﬂon
col ums. hxpesstsmemtsalioom & e aice sucdunBieg © deaft €lilirodtddd dagbd. Yo @htrdl fdate@128HIOMIS] Y

with bet V\@ﬁ(prec%lgg St(QTpé%H ﬁlﬁ]:gtloillévslhwg }egdct?oq iéﬁeﬁ[@aﬁ:u% cle&hsqu S(HQXIY §npr0%§1 cardiac function
compared to those not receiving stem cell injections. Ig control treated PN mice who receive stem cell injections
do not show improved survival or function in comparison to 129S1 mice. In contrast, anti-CD40L mAb treated
stem cell injected 12951 mice show a significant improvement in survival and cardiac function compared to all
other groups of mice, while anti-CD40L mAb treated stem cell injected PN mice have improved survival and

cardiac function compared to control Ig treated stem cell injected PN mice.

Example 12

Inhibition or reduction of active germinal center formation enhances stem cell delivery to the heart and promotes

functional recovery in humans.
(Prophetic)
[00248] Patients with acute ST-segment elevation MI successfully treated by percutaneous coronary

intervention with stent implantation in the acute phase of the infarction are eligible for the study. Patients are
treated with anti-CD40L mAb Replizumab at 5, 10, 20 or 100mg/kg on day 1 by 30 minute IV infusion.

[00249] At 3 to 15 days after MI, mononuclear cells are recovered from 50 mL bone marrow aspirate
by Ficoll-Hypaque (Pharmacia, Uppsala, Sweden). The entire process, from bone marrow aspiration to the
finished product, is performed according to Good Manufacturing Practice guidelines.

[00250] Cardiac function is followed by MRI and additional outcomes include death, recurrent MI, and
subsequent revascularization or hospitalization (event-free survival). Compared to placebo patients, stem cell
treated patients historically have one year reductions in event-free survival rates of 80% versus 55-60%. anti-
CD40L and stem cell treated patients have improved event free survival compared to stem cell only treated
patients. Additionally, anti-CD40L stem cell treated patients show further reductions in ventricular volumes

compared to stem cell only treated patients and improved cardiac ejection parameters.
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vascul ature is rinsed of residual red blood cells and the spleens are
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stem cel | |Cp‘| %(l:r;tecli ons s re%vrenceto hec L0l #lﬂ eart failure deaths and sli ghtly
i npr oved AR PRy S (r]n 5 those not receiving stem cell
injections. Ig control treat ed PN m ce who receive stemcell injections do
not show i nproved survival or function in conparison to 129S1 mce. In
contrast, anti-CD40OL mAb treated stemcell injected 129S1 m ce show a

significant inprovenent in survival and cardiac function conpared to al

ot her groups of mce, while anti-CD4OL mAb treated stemcell injected PN

m ce have inproved survival and cardiac function conpared to control Ig
treated stemcell injected PN mce. Exanple 12 Inhibition or reduction of
active germnal center formation enhances stemcell delivery to the heart
and pronotes functional recovery in humans. (Prophetic) [00248] Patients
W th acute ST-segnent el evation M successfully treated by percutaneous
coronary intervention with stent inplantation in the acute phase of the
infarction are eligible for the study. Patients are treated with anti-CD4OL
mAb Replizumab at 5, 10, 20 or 100ng/ kg on day 1 by 30 minute IV infusion.
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[00249] At 3 to 15 days after M, nononuclear cells are recovered from 50
nmL bone marrow aspirate by Ficoll-Hypagque (Pharmacia, Uppsala, Sweden). The
entire prwoesr/02#510m bone marrow aspiration to the fini PAEASPEIOMRDT | S
performed according to Good Manufacturing Practice guidelines.

[ 00250] CWHQLF% Ew%ilson is followed by MR and additional outcomes include
deat h, recurren(f , and subsequent revascul ari zati on or hospitalization
(event-free survival). Conpared to placebo patients, stemcell treated

patients histarigal b YindaNe QNSMSAk HESAHGELOS i event - free survival rates
of 80% versus bb5-60% anti CDAOL and stem cell treated pati ents have

i mproved event f r@QinShHny it alem CONRAERMnLiS: SHheMhEBldic Qhiknt heRLSaRAbI |NT S.
Additionally, anti-CD4OL stemcell treated patients show further reductions
in ventricul ar vol uggscctarpangehdidiskem cell only treated patients and
i nproved cardi ac ejection paraneters. Exanple 13 ldentification and
i solation of the nononuclear fraction stemcell binding partner in the
nouse spl eer?. The method pOD@B 1 vhiBamee Iymphodwssanid canfpoiee oftrblemdPepns onbic| 2edlymgel |
fractions froma nale 129S1/ Svl ml nouse were isol ated usi ng Hi st opaque,
conbi ned axek | abel ed CTO according to the manufacturer's instructions.
Spl eens were dissociated into single cell suspensions and | abeled with CTB.
Stemcells were obtained by culturing MNC for 7 days in growh nedia
fol | owed by 77T of #f W RreREE frarRAF e REsDt N IBS akng ol RATERCEE TR g/ m
stem cel | fac%or and 25% horse serum and harvesting the non-adherent cells.
Typi cal | y g8 40894%54 t he non- adherent cell's express CD34, CD105, SSEAL,
and/ or CD117. Stemcells were | abeled with CTO [ 00252] CTB-1 abel ed
spl enocyt es e i.n ted on a rocker at 37 d % C2 at..a ratio of
T CT0 1o e e 8 B ARKE LRl 4 bR (4 SGe o R b of
PBS) wit hcogéfs%é &Qﬁée&ggm%g%s dhd fyglfyﬂrgdeQIssug:OO: 1 (10 mllion CTB-1ab |ed
spl enocytes and 100, 000 Ol abéled stemcells in a 500 ul volunme of PBS).
Aliquots were taken on run on a Beckman Coulter Gallios flow cytoneter
capturing FL2 Tangkibs & chinboiesie 80 e@minfleri€&liJe. bi Ndi Ng was apparent as a
ti me- dependent increase in CIB+CTO+ co-positive signals in the upper right
(UR) quadrant of the scattergram Background UR was 0.15% Maxi nmum bi ndi ng
of spl enocytéeShamthosifemntiehiesinngsheRpHioddint iateleB@ fvmnitte®Sy ca@siding@Xi num
bi ndi ng of splenocytes and MNC was 5% UR at 30 m nutes. [ 00253]
Resul ts and ConclagisainsinttFhegeh datathesndif caine, thiatti-rpdvboligp| raignorcteltie splpppol ved
in stemcell binding to the spleen can be identified and isol ated usi ng
flow cytonetry. chemoteg@RHe} peeihi inBuropigPrgspaat.efl oerdrtiends o elitirbetm tamgipid taprsts,
invention has been illustrated and described, as noted above, many changes
can be made wit hout “taiarticiy PO ta9es ePierEnamd- st pesr T ERTeHti on.
Accordingly, the scope of the invention is not limted by the disclosure of
the preferred enbod™fER™ *FRSt BEITRE IPRVERET FH LRGP &et%égeﬁféta&?'ﬂfeﬁ%ﬂ“
entirely by reference to tpe c_lrgl'gms tha%t c]:°| | ow.

g S, antl T

amma agents, agents, anti-TGFalpha agénts, anti-TGF beta agents, anti-Integrins
agents, anti-alpha 4 agents, anti-Interleukin agents, anti-Interleukin 1 agents, anti-interleukin 2
agents, anti-Interleukin 4 agents, anti-interleukin 5 agents, anti-interleukin 6 agents, anti-
Interleukin 12 agents, anti-Interleukin 13 agents, anti-Interleukin 23 agents, anti-IgE agents,
anti-Vascular Adhesion Protein (VAP) agents, anti-B7 agents, anti-Vascular Endothelial
Growth Factor (VEGF) agents, anti-BAFF (BLyS) agents, anti-CTLA4 agents, anti-
complement agents, anti-CD2 agents, anti-CD3 agents, anti-CD4 agents, anti-CD5 agents,
anti-CD20 agents, anti-CD23 agents, anti-CD25a agents, anti-CD40 agents, anti-CD154

(CD40L) agents, anti-CD62L agents, anti-CD80 agents, anti-CD147 agents, anti-LFA1 agents,
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WO 2012/ 024519PCT/ US2011/ 048297 WHAT IS CLAIMED | S: 1. Anethod to
inhibit stemcells binding to Iynphoid tissue conprising: adm nistering the
st em cel I'WOiI201200#§19ncti on with a therapeutic agent that PCmRisRét1®4820ndi ng of
the stemcells to said | ynphoid tissue. 2. The nethod of claim1l
wherein the |ynphoid tissue is corrpri sed of spl een, Peyer S patches and

| ymph nodes. wherein th eut gent

i nhi bits binding of aritlﬁg?”g% ﬁ]ntcszeafltf EDlgg&geaert#fbﬁ(érf OLRURE & e‘/ntleleSlS "tﬁﬁbafgrs érminy hoi d
tissue. 4. The rrg’ghesg T} l%ralv nts, argl- etagol&e a, engeJnMQla%| agents, an Ie‘ml nlﬁr
present in a |ynph ti'ssue s%loect ed Tromthe gro consi stT ng o een,
Peyer's patches and,J.yoph node tissue. 5 The met hod of claim3
wherein the germinal center is active. 6. The nethod of claim1,

wherein the therapeutic agent is selected fromthe group consisting of:
agents that 7 ntigrfeab® omdidih 11NBreBYRL &Sk Gic Qfentd Ukel B1BSed oEth@Rbip- ¥BEsa0d t es,
radi ation to the spleen, chenotherapeutic agents, inmunosuppressants,

gl ucocor t awiogse, aRtdpheb@it aa@dyy ledindmiag e ftiByno@ind, | methesus, f@aedions, afbsperihNF
agents, anti-eotaxins, anti-T cell receptor (TCR) agents, antiinterferons
agent s, apitkerdlinbe pfe@mnongusdepiia, thajdmtids, leahidomide,nihginfag siohimbedefrdigentsrolimus,
anti-interferon gamma agents, anti-TGF agents, anti-TGral pha agents,

anti - TGF betnlingentylingitqlinpyh s grulizsaba geinimgd, adghpijmag) Opqtvéiwma‘a@é%ta@,ﬁmomab’
anti-Interl eukin agents, anti-Interleukin 1 agents, anti-interleukin 2
agents, aBtiPuPa @?W‘gﬂ%?bnowlléﬁ@htnérehn@ﬁ’fﬂi HrpRpPetiimmeb » #gdfugab, ustekinuma,
anti-i nterl eukin 6 a%ents antilnter]leukin 12 agents anti-Inter| eukin 13

agents, aRtPPIATEYY SUKTH D3 BFUrP sy S IZHPT : 1'HHE: n"'teBXIm%?nfaPOh’{?é{@acPuFféﬁzu‘WBhes| on

E;gt g:_ n ( V@J_J}ﬂ ageztzaflaba%‘%réllz%ggfdy@f@g%%%flm cu te e 1X1ref$1_g\t alillgllln!a asgzu%
ant I B Comg?%ﬁ;‘ g%%%i C@g;umabcgglm%gl%t ﬁﬁlﬁr&%% tregg:inu goe %Erﬁhmu%%gz éer%urgagent S,

anti - gents,” anti - agent s, ant agents, anti - a agents

anti - CD40m@tQ§rBL1§o na@aQLlfmalS:Qm%gléﬁa& %rgnﬁab a:gglﬁgnﬁtb d%&dma%%nﬁg%&mma@ﬁ&dx CD80
agents, anti-CD 147 agents, anti-LFAl agents,

atorolimumab, cedelizumab, dorlixizumab, fontolizumab, gantenerumab, gomiliximab, maslimomab,
morolimumab, pexelizumab, reslizumab, rovelizumab, siplizumab, talizumab, telimomab aritox, vapaliximab,
vepalimomab, abatacept, belatacept, etanercept, pegsunercept, aflibercept, alefacept, rilonacept, lymphotoxin

alpha and beta inhibitors, dacetuzumab SGN-40, HCD-12.

8. The method of claim 1, wherein the binding of stem cells to the lymphoid tissue is inhibited by

administering a therapeutic agent that down-regulates or blocks a CD45 antigen.
9. The method of claim 1 wherein the therapeutic agent is radiation.
10. The method of claim 1 wherein the stem cells are either exogenous or endogenous stem cells.
11. The method of claim 1 wherein the therapeutic agent is a chemotherapeutic agent.

12. The method of claim 1 wherein the stem cells are administered to treat a disease selected from the group
consisting of: hematological malignancies, leukemias, lymphomas, cancers, osteopetrosis, aplastic anemia and
cytopenias, sickle cell disease and thalassemia, limbal stem cell deficiency, breast cancer, acute myocardial

infarction, coronary artery disease, peripheral vascular disease, heart failure, type 1 diabetes mellitus, type 2
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anti-(CDl11la) agents, anti-CD 18 agents, inhibitors of purine synthesis,
inhibitors of pyrimdine synthesis, anti-proliferative agents,

anti - net avol2nt22&yyent s, anti-fol ate agents, and anti - nif BRTAFRII1H48297 7.
The nethod of claim 1 wherein the therapeutic agents are selected fromthe
group consi sting of: azathioprine, nycophenol ic acid, |eflunom de,
terlflunonldegny?&pqérexate COrdacro |nu ci cl o%aesdﬂ

abet i mus, Y§GESHEFT BRSO ENE T aBH & g“’ﬁ%ﬁéa“ﬂ%hfﬁ anaﬂ%ﬁfg?m§|$%P$SI%ms

def orol i r§th m%V%IS |0nr1n-lv§dunc¥ {H%%T%Qmsb%%fe hea? ca?chﬁgy% Sotum s eoa?rthrltb renal

ecul i zuma Xl ma certo I Noma

g ol i numab falhﬁy Pgilhsgﬂjmgase qﬂ@ll)llﬂ% %QIC folate{\%l Jnmr@}bmrrhfogsr Eﬂﬂaﬂem%nwop%lns l(nlefmqo nab,
| ebri ki zumab, ust eki numab,” nur ononab CIB otell xi zunab, teplizumab

Vi si | i ZUMRBhnitisGli @ RQbsh, XirdHBH Diskid, biXdeABR urofa@ Qhds BB ovBBdahcdU RSy, %Asth&ﬁmab
af ut uzumab, ocrelizumab, pascollzunab | um |'i xi mab, tenelixi mab,

t or al i zungdis, as@himt BBses, gahilotdaidBliisc g bitdohddMHR Byer Fatlpd, IPRIDNEBase, Dby SdFRD,

i pilimumab, trenelinmmb, bertilinmumab, |erdelinmunmab, netelinunab,

nat al i zunednyelihog Hiscausredtlago defbctsnmotmaldisedsa siphsi nephiiad Alzokargd s Disensd frauima@l bramb malb,
zolimomab aritox, atorolinmumab, cedelizumab, dorlixizumab, fontolizumab,
gant ener umaly, sagom. hyogiimilpereinaoiai mromae Begenepitan] ulaamatva koliti e elugcle depasration.
reslizumab, rovelizunmab, siplizumab, talizumab, telinomb aritox,
vapal i xi mab, vepal i nromab, abatacept, bel atacept, etanercept, pegsunercept,
afl i bercept, Baﬂ@?%%éﬁﬂmm$ﬁﬁﬁﬁﬁ%@ﬁgmCﬂ?ﬁﬁﬁﬁ@é%WﬁméPﬁﬁﬁwﬁﬁﬂmﬁéﬁé HHPgh or s,
dacet uzumab SG\- 4 he nethod of claim1, wherein the

bi ndi ng of"”%af“é’rﬂf%eé‘PlPaé CePtﬁrS ?rﬁséntw}%’ﬁélfsbesf’ﬁ %?ﬁ%nﬁoéawaﬂ?ﬁgmnélde%?ﬁ B HISEer i ng
a therapeutic agent that down-regulates or blocks a CD45 antigen. 9.

The nethod of, gl al erein the therapeutic a 10.
The method O o Buopr tHENE R b EIAREH | CuBeh o B hAJHALLE Db e

endo genou §)rr§a§1(§1rr)|f Ge Eén%rnal c ls or p;l'o:l'note;r &%U%E E'&glat%‘; of:tjnégéemn;]al (.Vé,pse\gh%}eﬂ tﬁe r’E'l%rapeutlc

therapeutic agent Ts C her apeuti ¢ agent The net hod of cl aim
1 wher ei n,d0& sSLRILGE hL go@rc&sﬁggbﬁga£s%aﬁger%e% i a@gynaesglo%a&@ eh&pbied, from
the group consisting of: hematological malignancies, |eukem as, |ynphonas,
cancers, Q8hRePBMIRShSessaad)| BSdchrbcorif QRf-BrtatHoQY:EAREM BBsus Fotok hifi-10@1akendl] S€ase
and thalassenia, | i mbal stem cell deficiency, breast cancer, acute

nyocar di ahntiiebtfisas CinkiaNgell GREGAATYR)ztn® YntidhtSLASEL ageP€ ahtPiiefddn ALRS QLHh@T anti-

di sease, heart failure, type | diabetes nellitus, type 2 diabetes

mel | it us, ngtirrokigfe gEisnaki-igoidn gmnaragentsnatirTob | aamts oam- TGRaldht pgphte 28CTE@T b S,
system c sclerosis, |upus erythematosus, chronic wound heal i ng, burns,
fracture meedt iangintegrap tapdngentinipprait ragerGNStitlpfersridn  agsats. exvarintdipukini b agepte naaki-
failure, Parkinson's D sease, nyelomas, diabetic foot, liver and biliary
C|rrh03|stHWPa?éﬁm&amﬂﬁﬁﬁﬂﬁﬁﬁﬁﬁv‘maﬁ@%@%m5@é?ﬁﬁ@%P@“%F@ﬁﬁﬁ¥%§§Im@?%ﬁh S

D sease, djabetic neuropathy, nmastocytosis, ovarian cancer, epileps

nyast heni & a@?“&v‘?“& Inteélﬁtk& lf‘rﬁ%ﬁ’i’fé R IR aé"rnﬁrfﬁ %eB‘E@mHV?%ﬂaaé Hhesion'brcten

t
O.S eonecr Z a? f’% erltavagtl; A _F%:nt% anti Vas Nll-'a)tr %PC%C FGrow%%gé{‘ Rfﬁg énts an%%kj’ rz(]%ué/ :5

di seases, ge ti'hal“di $ease, Iup rlt
Di sease, (IauTRii g Rral0 ahtp% %rl}!meé% O [T cdllége stdnécp?)(g%%sr Y GET B, ;LHPCU' ar
degeneratlon ul cerattve 'co muscl egenerati on.

CD5 agents, anti-CD20 agents, anti-CD23 agents, anti-CD25a agents, anti-CD40 agents, anti-CD154 (CD40L)
agents, anti-CD62L agents, anti-CD80 agents, anti-CD147 agents, anti-LFA1 agents, anti-(CD11a) agents, anti-
CD18 agents, inhibitors of purine synthesis, inhibitors of pyrimidine synthesis, anti-proliferative agents, anti-

metabolite agents, anti-folate agents, and anti-mTOR agents.

15. The method of claim 13 wherein the therapeutic agent is a chemotherapeutic agent.
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13. A nethod for inhibiting binding of stemcells to |ynph tissues in an

i ndi vidual conprising inhibiting the formation of germ nal centers present
in | ynph wosewér4s1p destroyi ng or abl ati ng germ nal cenP€TaSeorioyseph
tissue. 14. The method of claim 13 wherein a therapeutic agent is

adm nistered to the individual that inhibits the formation of the germ na

cells or pr onot es struction or ablation of the erm ein the
t her apeut ic gge n%thog ?or re%ﬁneratltn%%iirr?l?aé%ntfrﬁgl lym g Bab IFC) tlsé%ahv% I 1§ n.sai ggem%lna?centerf haveteth

interfer €4 WI eQ b); c%er%iy er% b§olo.%1(c; 8? py l‘gdlatlab om}érgl% %Ql?ﬂlst g‘1%:{ ane or%%reai%etnlg [&%fathes us

|nnunosuppre sant s, tcocort gents

factor, ag&hhgygm@gﬁak§megg&ﬁﬂggg§X|ns anti-T cell receptor (TCR) agents,
anti-interferons agents, anti-interferon al pha agents, anti-interferon beta
agents, anti-interferon gamma agents, anti-TGF agents, anti-TGral pha
agents, anti-TG- beta agents, anti-lntegrins agents, anti-al pha 4 agents,
anti-Interleukin agents, anti-Interleukin 1 agents, antiinterleukin 2
agents, anti-Interleukin 4 agents, anti-interleukin 5 agents,
anti-interleukin 6 agents, anti-Interleukin 12 agents, anti-Interleukin 13
agents, anti-Interleukin 23 agents, anti-IgE agents, anti-Vascul ar Adhesion
Protein (VAP) agents, anti-B7 agents, anti-Vascular Endothelial G owh
Factor (VEGF) agents, anti-BAFF (BLyS) agents, anti-CTLA4 agents,
anti-conpl enment agents, anti-CD2 agents, anti-CD3 agents, anti-CD4 agents,
anti CD5 agents, anti-CD20 agents, anti-CD23 agents, anti-CD25a agents,
anti-CD40 agents, anti-CD 154 (CD4QL) agents, anti-CD62L agents, anti-CD30
agents, anti-CD 147 agents, anti-LFAL agents, anti-(CDl1 1 a) agents,

anti CD18 agents, inhibitors of purine synthesis, inhibitors of pyrimdine
synthesis, anti-proliferative agents, anti-netabolite agents, anti-fol ate
agents, and anti-nTOR agents. 15. The nethod of claim 13 wherein the

t herapeutic agent is a chenotherapeutic agent. 16. A method for
regenerating germnal centers in lynphatic tissue, wherein said germna
centers have been damaged by a chemi cal agent, a biologic agent or by

radi ati on conprising adm nistering one or nore agents that stinmul ates
regeneration of the germ nal centers.

- 40 -



