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effector cells from causing harmful effects. Immunoregulation has traditionally been thought
of as a function of T cells. Functionally distinct regulatory T cell subsets have been
identified and clearly defined. For example, helper T cells that up-regulate the immune
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and T helper type 2 (Th2) cells that regulate the humoral immune response. Suppressor T
cells crucial for the maintenance of immunological tolerance, currently referred to as T

regulatory cells, include IL-10-producing T ,regulatory 1 (Tr1) cells, and TGF-B1-producing T
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mice. Thus, while B cells supply the autoantlbodles thought to be responsible for disease,

these investigators concluded that B cells are not required for activation of disease, and
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unknown (Mizoguchi & Bhan, 2006, J. Immunol. 176:705-10). Despite the identification of

a regulatory B cell subset generated in these mouse models, no definitive murine phenotype
has been established and, in fact, 6nly a general list of cell-surface markers envisioned to

potentially associate with regulatory B cells exists (Mauri & Ehrenstein, 2007, Trends
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[0012]  Cellular compositions enriched for the CD1d"™"CD5* B cell subset, and methods
for their preparation are described. The invention relates, in part, to the discovery that a
cellular composition that has been enriched 'by'éelection using both CD1d"®" and CD5 as

cellular markers will contain a higher peréentage of IL-10 producing B cells than a

4
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expansion of the unique regulatory B cell subset in
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. adoptive transfer of this CD1d"8"CD5" cell subset has potent IL-10-dependent
regulatory functions during inflammation in vivo, which can apply to other T cell-

mediated inflammatory or autoimmune diseases;



augnented T cell-nmediated i nfl ammati on; and the
presence of this unique |IL-10-producing B cell subset

wo poobaad7ihy wild type nmice (1-2% of spleen B cetT/8%20a91002560
expansi on of the popul ati on during cont act

hypers | &1 Vi r nse The phenot ypi )
T ke SRRt b s RREEE ot B 10 iiF LR TR DR ransenic
nodel s; . a.cognate human regul atory B cell subset that
JRIG8 GRS 2 fesTeased iRt BRLSBLFRP®Fe | nvention. Thi s
regul atory B cell subset will be phenotypically

distinct fromother B cell populations, and may be

ixdent ithe alsepge of thisswriqust B eell sebseonCD B defigengingice ogsults in

di spl aying the sane cell surface markers; i.e., CDd
hiugmented. T ¢kll-ediatdRifl fhim@bor;HHndFl GURES [ 0017] Figure

1: Becell regulation of T cell-nediated inflammtory
responses. CHS responses in (A) wild type, hCD19Tg,

and CORo pms&%elo(f@is ngiaéi@TE-lw‘rSdﬁdi@gﬂBg@g%ﬁ&t pﬁ%t Y fhPwild type

I sotype control mAb ays before or ays a

Pertacs _ da) Yo
it (Bt R RN ahd bERNLER of Bkbepiadth by Bl
7 days bef.ore or 2 days after first sensitization with
&Bﬁ%?’&?ﬁté‘f‘tﬁ*ﬁép‘?"ﬁﬁsrease in ear thickness was measured

at various tine points after oxazol one chall enge.
Val ues represent neans (SEM from >4 mce of each
[0016]gr olipe Phestotvhmarkegndesstbed hrreinivegse ideatifipd in maine models; a

cognat@l{ﬁﬁl%g ge %&gﬁgf}? Eell SutRE th&t{B&&iﬁyﬁ%E‘ f.3b ié gnct&%g\%ea;b&ﬁﬁe invention.

oxaz enge rn w e mce I's shov
This regolafwary Bsaehl. suBse wiflibeghtnaetypit altyedisksct feivether Baseilipopulations,
ans are .indicated; *p<0.05; **p<0,01, NS, -
and ma&%ﬁf@?r&ﬁ@&bm&%@ml Forsfesronsible for displayingfhe same cell surface

marker$ /8. | @14"®5¢bss were obtained in at |east two
i ndependent experinents. [0018] Figure 2 : |L-10

bnd coro” i out BESCRA AL g TR GRSt ry o
[0017)¢ PRl o FoBRLAFeHeBPROF bifel rasdith s rasiany T Pumsess/CHS
respon$8 i ¥ ; egﬂ%% heb6tEelRidcb ot Rk, @?h@D:l 9Tg ln'gi(r:@ffeated with

purifi cells“cultured 1n nedia al on
hCD1%mnsaypd enptioPSAbY dayst hef@o40 2rdaps pftersniiat oxdzgMne sensitization,

nt.i.body. I are means (SEM from >3 mce of
and (CERY B Rt reae it L DaP s iy s oLt 1 days
before B2 @hyH dTRA fidyt sEhdiHFAbn AH#PYxazbleht f TRE IR irf&ir iRic MRS was
i ncubated in the -absence or presence of LPS for 24 h.

measurgd ptarious simeseaints gfianoxazateae shylkrry. Yaluspsepréssnhingans (=SEM)

.0nj 0 vp l.§drom>3 mce.of each. .
>
from 28 RGPS Rproudy OHFRiaHER ok € Roeuin v B ngrease incar
thickneseatd leoues afiel xat@ldne ERdiengbin Wild§Pe Adice isRBSWntfSr comparison.
. ..represent one of two jndependent experinents producing -
Signifigant f)ifgrences hetween sample means are indicated; *p<0.05; **p<0.01, NS,
differences between means were not significant. Similar results were obtained in at least two

independent experiments.

[0018] Figure 2: IL-10 production by spleen B cells from wild type, hCD19Tg, and
CD19” mice. (A) Representative flow cytometry histograms showing B cell purities after

B220-mAb coated microbead isolation. (B) Luminex and (C) ELISA determinations of
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[00 19] Figure 3: Cytokine production by B cells from
wld type, hCD19Tg, and CD19~'~ m ce. (A) Splenocytes
wowdaokost71st i nul ati on, or (B) spleen, (C) peri tPCEEE2009/002560
cavity, (D) blood, (E) peripheral |ynph node, and (F)
teric
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dicat Bar aphs_in ate "
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f'erences between sanp e neans are ‘indicate
E) perpmh@rad) !ymmle)ociae padgdmesentesc ﬂsemplamctqiymphbmgsoafter culture with

ti II Puri fied I B220+
LPS, PR8N orREsi g e iensih tof 5 5o oot vete hatped Sih 2k HAv
(exceptL;i%atod%M%avacwamcDap@m9 Br 09209 ABY teSidRE 1T cdlisai A¥idrd
or I L-10 secretion_and CD19 expression (left panel).
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Ion an ex ressi

cavity)pavikdaa are(rbﬁrehérﬁith&rdf 8yind¢’1ﬁh§isnt%xpér1rﬁ@’rtt§) Wlﬂh@ @&REn each group.
expr essi qn | L-10-secreti ng B cells versus B cells
17

Represgpjptiveaiesulis f?gommfeseaffrtf ghows Armprsiiating thesfrequepey of N
producin®! @ndhhbeg ﬁﬁé’l cél?ﬁ%@thxh%&?ﬁ'ﬂ%kf‘a‘}ﬁ%:%‘f ghg)es mdlcate mean

expression | eve mthree In riments
(=SEMa lpercstntagws an\iaiumrs)(bf B celixthetatredumed dLf f0einghe ene representative

ferences between | L-10+ and | OcIIs
experirggf Signiaeant AeecTerup oSt SR medgs gsdndicaedof s Pyl e (©)
Represéntatl\‘é—lsé-lgtl&{ 8IS ) Q8LrBng B R, qalriffedfsbmamt@b*taénﬁ from three
hCD19Tg, and CD19 ' m ce. Splenocytes were cul tured

hCD1%igtrhice PSre povied anshginpalated vahdL S Y4 and mnomyhmﬁos 5 hours

before SERRETORICUP Bl frd T Mo SR B pebel, -0 10 m

cells wiadetisolawed by kil Sortihb using the irisaed davesfan@ \Wubseh Oem Ity ﬁéassessed for
Represent ati ve hi stograns show results with single

IL-10 sgeretionpand €D ﬂ@xa%ﬁsmgn &pahtivanelpat(B3 Misearmay apalysigof cytokine
gene e)ﬁﬁgg%%?lsory 1 aid"?ecbrét?r B8N vetrg.F EF 8%1&%& g %tnggl IL- I(Aflfter

uci ng Ce S anon non-
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[0020] Figure 4: 1L-10 pfoduction by non-B cells from wild type, hCD19Tg, and CD19"
" mice. Splenocytes were cultured with LPS, PMA, ionomycin, and monensin for 5 hours

before staining with CD19 or CD20 mAbs to identify B cells. After permeabilization, the
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LPS, PMA, iononycin, and nonensin treatnents, and
perneabi lization. CDId and CD5 expression on CD19+

w2203t | s before (thin line) or after 5 houpPCT/US2009/002560
i ncubation with LPS, PMA, iononycin, nonensin, and

cells ng%rs%?lﬁ#q {?}'gﬂrl gIsl{é gf%(l:ée H}%b;{aﬁ}]ci énsn %ﬁ'\ﬁf’ PS\?vtc%Jﬂ'ngﬁg X %/(presentatlve
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staini ng Percent ages 1 ndicate
d

I low
cytop afsmécque-ﬁ é@res%@ ygmmqab ze&t@@lddbp@S c@@id @Qﬁf and CDId"

cb> c O%nlg)qy r I'L- %W'ngﬁ'ﬁ&dﬁf%? iﬁsg%%dl #m rﬁfc\}\? | d

snmulauppe CInld dlﬁ[ﬂ]gﬂ"gxmesmaon BDBXells ﬁbm@me éslnd/éhel od Uhicariealso

o S B ESs U STCTNEL y BOTIGEELD L0 SO S oncies

a:nong'GD‘Rﬂ'g'r@M*eB Q8Ms dsSiAlRRd TH! GLE reuprifiRlee %@e 3@1?9' SiRlation does
Al resul Ls represent >27i ndependent experinments

D) .
not mdw:et the CRIALE" GIhS “ephenotypeoplL- [loeeczistm% Bugels. @pienu¢CDOd *¥'CD5" or

oo1a SERE BeelE s et RS it PLCRI FERMTReA et st

and pole@ Beforé DRSOEMW, lagld iotideny 3ok atiorfed SEDVAH sﬁl%‘séqfﬁlent
during CHS responses. B220+ cells were purified from

assessqlqpé fgrmy@m*asgﬁg THr14; mpﬁg:tqoy@nnmg@ﬁuglfesmpq stajfjipg Percentages

I f n
i PR O BN AIER DS v,
CD43, dhd BRODexprEssi@l by Ihl\léf)%(tllmlgk ilihe ek IiD‘- bon(dashed ling) B cells from wild

o] one chal | enged type (as in_ A
type and <D #31% e §) &qwal@g@ﬂ@iﬁ Wl tP@Fié’t’IF}VEPﬁ'egaMAI Loqomcm and
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SEM in triplicate sanples of
isotype-matched control mAb staining. A-D). All results represent >2 independent

experiments with 3 mice in each group.

[0022] Figure 6:v IL-10 production by CD1d"8"CD5" B cells correlates with suppression

of T cell-mediated inflammation. (A) IL-10 production by wild type, hCD19Tg, and CD19™
8 ‘ )



pooled RNA from 3 mce as quantified by real-tinme PCR
anal ysis. Results are representative of at |east 2

WO pabepertdent experiments with 3 mce in each groOIpPS2009/002560
Significant differences between sanple neans are

B cells ﬁl%%'&é teg%(Pr{sr 3] 2%6 *c%pg g tgtirﬁfd%&?é sg)?ene%ea%lplf raining lymph
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depletigp. tMl@Z@@eawatedm@D@@wror G2 peratbirol mAbdkdﬂMSfbprBe the first

Af t er, per id i zatj an the re.s
sensiifioh S ofiioRE (G Pk ek RRL LBl Fa R et enee
as indi@ted. LV alQedrepusiit ﬁﬂeaﬁQESEl\/Bﬁﬂé}EasTeQIxﬁéar Ehickddss foMt4nmice of each

results fromlL-10 mce shown _as a control. [0023]

group. [Sigyfigant differences breiyrrenshe mear CHS respanseshetvesn groups gnd control

mAb- tl%%eg ﬁ& tkpcgm&fjc%le d]ﬁa?:@t*‘ﬁ% 'oﬁgﬁ ey gﬁg@gﬁéﬁﬁuon by

circulatind B&eflﬁ fronmswild n)tpemrée d[mﬁ@OI‘E respehsee  Blopd mdriodclear cells
Purified cells

I I
from ﬂvéegﬁg%s‘%g S%%S em? gﬁhutérgéém %Pﬁfl’rf\f?ﬁ) - pgomyein; gt mepensin for 5
hours BEFSTE LR s W iRkl St B3 %ﬁ%@f@é@@@bb g R8s @%&ny B

mce. Recipient mce were challenged 48 hours after
cells. Aftenpsimeabilizdtionnthecaleveramtaintd withass-IheldsmAdd . Values represent

i f t. diff bet
the pergRsPie gt 1 Da o EPGOE A D] B PPUHET AR B gplq mice
shownﬁﬂl@loﬁ&chh%*' B'cells are indicated; *p<0.05. (B) CDd
hi ghCD5+ or non-CD | dhi ghCD5+ spI enic B cells were

10023177 g 706111 & COanal eretretaniBhibuot lf e Telbmediated
mﬂamxh@t%@efetspo&ghy (Ac?rsvfﬂemad:m@é'ﬁ‘dnséaﬁ @en @D tu“%s*ola cells from

control ays_earlier using the sane procedures
sensitizgd of ﬁal(VA)tmw:tvyleres@rrﬁiqdq (Fepesentative raselts defppaned). tRlHlf?ﬂ@leHS from

wild tyﬁ_@ﬁ-ni?ﬁfef gﬁ%r 1L Cizbys r%ﬁgf{n%ghﬁ cg %?eetrgx@fg'gédel élo&e-

mce the ransrter was per

sensmz(éﬂ)GD 1t . iRdcipiat Bica vete dﬁillleﬁgbd(48 lghtrs @M&i’a)lsfer with
gni ficant differences_between CD20 -treate
mcrease% BT Bickngss ancpayietls Stgnpfggang Mt?ﬁ@csq‘r betyvﬁam m@HS responses in

trol ey 1R RoBlivel ¢ W ¢ EH5Of L Gre indicated;
contro rﬁl gc%bégs glrl nor?9 ] 5’ gﬁﬁgﬁ%%ﬁ e | s pur |Efc| ed ferlrcl)rrlfa1 ©
*p<0. OQNFIB) €BndTP'ChsY onmhar Gl ghiﬂﬂS splenlc B cells were purified from
sensitized or naive CD20”" mice and transferred into sensitized or naive wild type mice,
respectively, that had been treated with CD20 or control mAb 7 days earlier using the same

procedures as in (A). For sensitized mice, the adoptive transfer was performed 2 days before
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alter CHS responses in CD19-/- recipients. The sane

procedures were used as in (A) except the donor mce
woweee/13emsi ti zed with DNFB. A-C). Val ues repr eBEnUS2009/002560

means (SEM from >4 mice of each group. [0024] Figure
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0024 ¢ K 87 AT Hdus%@sﬁl‘i’ﬁsﬁe”e&f@mitfgsﬁﬁﬁé’yfre treated

with C920 (€185 BiR9) of cgﬁﬁ‘él (Qﬁérpﬁzﬁ dhabd? | Ca%ié) PHLRbM S or 14 days after

i mmuni zat i on. rovvhea s in mAb | nj ecti on.
MOG Mahumgaticap rl@eﬂenﬁﬁ& de¢pletiayadf B cdlsefsorfirizaboneSaafrowm €A, blood

). spldRa LG ElspfPresal TR o ) A7 BRROAG cAny (G ead PR baday 1.
Bar grgﬁgmlwamewmn@ed & B18bd (PR MIZ érﬁ?t‘idsﬁ@B eeﬂ@@nea{ﬁ SBM, n>4,

cell depletion attenuates speci fic anti body
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Y
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(gated on CD4"VB11"CFSE" cells). Bar graphs indicate the numbers of dividing cells (mean

+ SEM, n>4, *p<0.001). (B) CD4" T cell subsets and (C) regulatory T cells (T-reg) on day :

18 (mean + SEM, n>4).
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T cells on day 18. Bar graphs indicate nunbers of IL-1
7+ and |FN-g+ CD4+ T cells (nean SEM n>4, *p<0. 05,

WO 2@e0301) . [0028] Figure 12: Regulatory CD d PCTOEDEH002560
B cells suppress disease synptons in EAE. (A Splenic
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110 GRS A AP 2 o B R ot
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ug/ml of LPS, 50 ng/ml of PMA, 500 ng/ml of ionomycin, and monensin for 5 hours. IL-10+.
and IL-10" B cells were identified by immunofluorescence staining with flow cytometfy
analysis. The relative frequencies of IL-10" celis in the indicated gates are shown, with

background cytoplasmic staining shown for an isotype control mAb.
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Representative pictures of lungs fromcontrol and CD20
mAb-treated m ce 14 days after receiving an

w0 ndwasemnus i njection of Bl 6 nel anoma cel | s. PEDOSAP9I/002560
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10 mAb with flow cytometry analysis. Representative results demonstrate the frequency of
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w@ates3ampng total CD19+ or CD20+ B cel | s. BarPQr/aptvg9/002560

i ndi cate nean (SEM percentages and nunbers of CD d

S i Ny bi pey | i

ctls 1SR Sof G Sal Byl 8 HORIRSRECIANS CORP R LRt s i

(A). Data apr epredertafivy off 2independent ex patients with 3rimiee in(ddth ktoupO
production by B cells. Splenocytes were cultured with

00371 SRR ST TR b R AP lelgpmens i vive-

CD1d m}d ODStexpreasiah pg IspleexRBmeﬁs Erotratvild eypfe; Hqueﬁ cMB4, @D197, CD217,

cosot bl BRESNRIRE B gt Pl Lo AR o BT T

mice. §p$§Mcyfé§ WepdbagRs vAICRYEREDS, A ED FEb EDbO %AG%&QP@B%’

- I'n one of two | ndependent experiments wt
mice). tﬁepmsematemhsngtsaimlon‘ﬂrae o frequeney ofi@BRAUCDSHB dedls fadthin the

f t
indicate¥ BE Bhe it L Le’ HEiTa0 P ootk Bot rinh Misareumenh (-SEM)
percenQ@éQa“ncsmrﬁmg Bf @1-3 m/ecgspmeﬁus e@loxﬁd M&Mnd@en&éﬂt@xb&mﬁems with

mce, or (C. D w ty | l'ed bars) and
3 mice(ipgath grare)The hqrmonﬁi das| eqb nﬁ: fsi negvided &r|refepgnce to wﬂd type mice.

(B) IL-wrgﬁuc?loWb ITS gmlgl spl?hi)ﬁn vb‘e%?cullr gcli Mlthalg-pfq'l\??g?r% i} staniaed with

oge icoant , or “various conbi nations

CD19 bh€PRO SHABJetméabilizdigatd stRinied DSihg AL-90. mAB Wity lOR |cgtoifietry
I L-10 staining, PIMwas added as indicated during the

analysisgRepresentative f@ﬂua}qlesaﬂlluulr%erowmg éellwltl@mm%mﬂ&a@d gates

among sttgglh gg)g%moxtsﬁﬁ?{)? %Oé@ln%[}%%w 1c£?gﬂﬁ%ﬁ?£él~b§§%erc%ﬂages and

numbefsf)f B/aéllxahaWrbhmaedrIEpt(bmemb@tf twe 1ddepérm§na¢lfqoenntélntsabﬁh 3 mice in
ercentac cmg cells within the

t he
each gﬁ’éﬂ?eghesh%‘/ﬁ?nt ﬁﬂ‘efig'lnﬁlls r(g F1%9CMonensi n was added

for 5 hours to nedia-only and LPS-only cultures. (B,
[0038]D) Figurelashrvitrg Bedl ﬁtmulaﬂldm ﬁﬂuccfsdummodummnrmﬂesad:retxon

coro bt JErNesat Lo piLiied el 8L UNet LIRS e b

and MﬁbkﬁA(oﬁ%ﬂ'b FpREm B iPuAed BE@ls @@@’&ulﬂﬁé&@%@ﬂ&ﬁa QI'bne LPS,
mean | L- 10 NL concentrations from (A, B) one of
Iy

L+PIM, neemmm@l% niteganic yiti-FgNd Adi, oe vamousaombimatiops ot";these

stlmuhsfc " Hle)tlrgegsﬁ er | gengéovﬁl%g}lcaéghﬁ %P%,alﬁg/é%'r E%ed(éas‘_ir%icated
durlngltlﬁ@laﬁa&t Belirs 6@51@ cﬁlfureé‘ Befofete Odlld WE3Holdte @ WiAneBwith @19 mAb,
and CD40 signal s induce thesmaturation of Bl O

penneaghﬂé@eénm%?taleéqi wath ILPK) mAd fepllowrmxtometeanalysis. (&) Values within

represe‘i’ﬁﬁﬁ)éq‘&tg 1rgf%at9 'ifcaelnta%% E?ﬂ égqurg@cu?g&%lul\?tﬁgghggates
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*p<0.05, **, p<0.01.
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treatmdnesAll n{icd wReptieae °BLIZS0dells slbcutaneosly tdey beﬁ»ré mab
control

gr CD20 treated wild type or CgZOmce16
treatmfawgelgfqa fesvl&wr&%& ngpige 5t %‘é(F‘P §1m‘Lr|°ﬁ s-Jreagsmeages indicate
the reldtRdifi &ghélctléér@fceHQWHﬁﬁh@ ?EM Iie%ﬁ té"'bxleQe]%r)é&‘?xtﬁfveg?%Qur

m ce diven or coft rol / mouse)
independenti experimentsd (@) B o¢ll deplct@mmsloagszamau mduse slmwsiah rWild type or

CD20"3ictberk Bisn O BaHoT EOHP e T RaBTSHIETY B § is roup:
right p&tﬁ*)s) PRIR766 8Bl Abh ny b WL@% ?l_) 8f cdnitrol @PW@ZS?SL&?‘DOUSC)

s anong total "spleen CD1 Bcells in wl
given ami da:y_ loor dalys tl end it (ezroghvals) I3 Bd8padentsd psri@d@ntdaytatistical

compaiigont @f pirbAl S B boeuRamk et (OB Repsaifita dagsal Siors segscted
from c&xftEeMor WZD@HK@Q?@N&# wﬂl&-t}lp@‘br ¢addE- ARG dayd AtieBree@ling 10°

inwild type mce (open'bars) or litternmates given
BL375Bcell$ @ulnfegnaahs( indicatedtutnar yplugies (ESENY forwild typayos CD20™ mice

siven G50 ) im0 FEMELSO sl AARL Lot olionpgd0® BL3TS0

cell tranﬁ'ép \Qﬁues Iﬁégen@ilnea{l @%@‘1/1? RIrRH WIdfes (ﬁ%@fﬂl}eatu‘i’ BY6 ﬁ;geq”or each
CD5+ B cell's inhibit IT'ynphoma killing by CD20

group ﬁrwn\ﬂ mdenehldglmﬁxpeﬂ_mimsc{eanpj‘emnta‘tycrfmqmgmmt;s ¢fd}-10 producmg B

cells arpplggﬁe %g Xlz)]]%utﬂof qxtal\\(ﬂ)#agtOf B l el d%ﬁgﬁat&bglveﬁql()k BL3750

cells 28 d4ysHAEIR HinTohfatiSon Wah BodRIRSM Crmzlod?ﬁrﬁ ILL10"Omicehhd BL3750
frequenci es anong the indicated B cell subsets

cells. By geaphs ﬁg@c@mp@@wa,mw}ta%gf}gﬂg colfs amprg 8D19 B cells in
wild w@{e %%@b{z&é}h?hh&%‘i’és rge%%%%‘gu?;ﬁue"a%dr@%dhgb] 4,0r 28 days

reate
earlier, N\/l&h%ﬁn&eoﬁ |ehéh érbﬁﬁ@%) Sigrii Bc{rBdiffotbiied bewweza meane are
fare treatnment. Spleen CD | b+F4/ 80+
mdlcatﬁ%crpégrﬁ)ég spf)QeQ]e i sol ated 18 and 48 hours after CD20
mAb treatnent and assessed for MHC class Il (I1-A/l-E)
[0042] andFigue6 26 xRegsatory C1dY¥HODST Buelle sittsibitdy miphmiariglling by

CD20 g)tAj:P Fﬂswlg(r)] O II?.in é@ gcr enz][ep(/éleflaal%sqna a@g,éég%%ggt?\%cpeunﬁcatlon

of splenic CD19" B cells from CD20”" mice into CD1d"8"CD5"* and non-CD1d"#"CD5"

subsets. Percentages indicate IL-10" cell frequencies among the indicated B cell subsets as

det’ermined by flow cytometry analysis. (b).CDldhighCDS+ B cells inhibit macrophage

activation in vivo. Wild type mice were untreated (@) or given CD1d™#"CD5" B cells from
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treated with control mAb (dashed horizontal |ine).
Val ues represent individual mce, with horizontal bars

w0 p@vaat7ing neans (c) CDld hl 8hCD5+ B cel | s i nb€DUB2009/002560
| ynphorma kil ling by CD20 mAb t hrough IL-10O production.

cono ) i ATOORRRIGHE GO ERIT SER00RE ol Sl ) 7o

macro;ﬂﬁgemélféﬁﬁ)lﬁted @8\ahd 98 h@ﬁrs@fﬁ&? BD20unmb tegineht and degssed for
or contral mAbs (250 ngll nj ection, arrowheads

MHC ¢lessdl grAdrE)and §)&6 QXFE?FéIOP byRepresdhorssrense giiniag. Graphs
indicat} ﬂ‘q?r(&e%? é‘%klgr?glﬁgﬁ ﬁQOlfeE Ol nf@%m%? revlé—tw(;éq'b wild type mice

overa nouse urvi va
treatedouidinéorftiod ¢h 28 {dashddimizoatahlih®nyeluas tepesspit iatlividial muEs? vith

. , 0 mb pl
horlzogﬁgg@r%rm%gzmg msane. us(Pguﬂ'F%&é%hs%ll& gh?t?lt l&)“R}}OéTgﬂ killinedy
CD20 m‘_bltﬂi hTLCRY SHo@4 o8 delldlbRisSrifRaSHM %ﬂz?ﬁf &flﬁnfo "CD20™"

ata from 4 i ndepen ent Xperiments
mice @rggmvém wawtld i fefrecipivntss(2k £ Ve ewsejrenmndayareforendeaiving d Q BL3750

mor oS T b B A AR 239 wer e on
s | PSR B TP e RS A SRR Tyrr

volumesaE-§EMY) and@iverall melide s(ividvds, wetbgddntigieCotelr tmlrrghBBﬁl(Dehge and

controgpCD20 The4®) (RIb Y pledd £ iz F Geiiabh gy CD20 mAb plus

non- C@P(Wgh@bS( 1183 meﬁfn?éft 10978 freéBld l@) )3t GflicaRld. Results

Mar gi nal zoneBce depletion in wld type mce (open
represanit pedled Jlata anmRH mde@en@ewp expsunts §)-c) SiggRidanhdifferences between

l,ed ,[ cRg mice (filled squares).
means%fﬁ‘l“fii?ﬁ g’r @ Q@QF depletion in FcRg nice is
shown by filled dianonds. C) Marginal zone B cell
[0043]depFégureR7i Mows¢ §D20pb-miediatqdopanginal reneeB relhddpleioRisl B

inder G LS L AOSHGE R AP REST
CDzl*mma*Buﬂ) ah® mn;ggﬁﬁ Zofle BOSHIIN(®AZ-BACTI 1 EECEDh d“ig'tﬁzak)h)&mﬁbers

(n=3) at each dose eval uated. Significant

were dgfiermied fctays plerMB0slalestle MiBAhd 1 2e@q, MB2Q 8 42@2D, or isotype-

match <c%n9%5§2%[’;) ng%gb(?re'atr};?nt 8‘? %7%%%6a cggﬁi}vgig%]g fod‘l%%? ft'll deﬂ)letlon
in wild @F@ﬁﬁ&l @pentirtlegePORIEHice espanayuardy), Bhy@a ™ (11338 Oftlled circles),
een FO-M and spleen MZ-B cell depletion in

and FC&IYq myice €filgdesguargsinFoHionke mature H)zvibdqnmw@rm &Rﬂr@amcm shown

by ﬁlle(dzcﬁn%gr 1 Z&g%rglg}{ &&%%éfh@epa ?l%%l?d @@%l?@gh gcles) and

FeyRIIBYGaive (fipehtriagghs e 3Y)- (I)I’VaMB:gQiﬂBMI) g@eseheﬂe/pe(cfemdge of B cells
squares) mAb depl etion_of -FOM a B cells

preseninAdP2@ Aégsreqiﬁg migenT3 ) Eelatiyedp |cpnth,%@]a-§re\ﬁgldélttermates (n=3) at
each rr@mgc}b@aofosgaqa%d d@gﬁlfﬁaﬁﬁlfmc&r&% Nanfble fnldgnd eﬁ? hrféﬁéa%h *

s. Valu represent percentages o
p<0.05 &F) p<Q0 e depk0.0h).mAb-treated nmice relative to control
mAb treated littermates (n=3).

[0044] Figure 28. Mouse CD20 mAb-mediated marginal zone B cell depletion is
complement-independent pathway. A) Blood (B220"), spleen FO-M, and spleen MZ-B cell
depletion in C37 or C1q” mice treated with MB20-11 CD20 mAb or control Ab (250
pg/mouse). Values (+SEM) indicate mean B cell numbers 7 days after mAb treatment (n=3).

18



[ 0045] Figure 29. Caspase-dependent apoptosis pat hway

is not involved in CD20 mAbnedi ated margi nal zone B
w@edob/18igpt eti on. A) CD20 mAb al one di d not i ndeCEUR009/002560

cell apoptosis in vitro. Purified splenic B cells from

B) MBgh;13 1008 (CBefafitte e Mpd 4B 1662081 (oA sGREFD mpp depletion of
FO-M h@R{2-B oblls (rpesmﬁm(m?ahd BUBMBZ&: BlcklmthtReldhwere determined 7
anti-1gM F(ab'> Ab led circles After 12, 24, 36,

days aftgran/eh tiafient at the indieated mévbedases: W ues ¢SV agrrgsent percentages
of B ce?lgl }&exﬁhmﬂi@eﬁwﬁ Péfat?Jé Ht}/oﬁﬂﬂb ?Jeaéhﬁfd%hﬂg:ﬁs (n=3).

anal ysiI s. 0 rans represen

ta obtai ned at 72 hours These results are
[0045] ¢ epF@éﬁtZat Cespagsrdenspdent appripsipprthway B )t iByJue @rfeD20 mAb-

med1at§£h§$@af[m fie % l'\&Pﬁ)tlgﬁlA 6 &b gll% f(ﬁ}&tqﬁdd@@cél

of ype con

apoptoSlS i hiesl Baxﬁﬁéd gp@émt Beed Is 6o (A @yp@hmltaﬁhredﬂmﬂﬁboanTEﬁAb
=3),. BA-XLTG (n=4), B6lpr/lpr I\;I =3),, .0or TNFR mce
(open tpﬁ%@fs) MB20- UnmAh\iepen eiselen) axi7igM &3 A (orgy squares) or MB20-

11 mA§:’ngcag]ltue gN/{ E(ja'b?fz ﬁ%g?ﬁ@@ gip&&geﬁgﬁ lafr?lél %{g]%ﬂgﬁg’zgfogrsg 8‘16 cells

were h@pkaehandapdptddic-dsllamardidetified by {2 IMVCindlPhdtainig fpllowed by

FACS RRlut o apieairl oo togaied oo 7 beiry Spigpd resull re

represe'h?a@i’v@%? fHred é}?peﬁ%{e%?é“DaG?BRfod%nﬁ%ble%n Pbeﬁ/ﬁ'md MZ.-B cell numbers
treated nouse (n=3) relative to control

(iSEM}AﬁeIt Mar0et! (filledeineiesbars) n-Bptypsicgniréli(open citilésearsimodd
treatme%i&i’%)iﬂ‘g/%%ﬁpebi% ggg-asfr(? ne= éfrﬁ%-;? Lleqj 8%&19] ]Qé?gg&r—ﬂé pr "INFR'/ “mice

(n=5), &P- mmmtwaféd%mmelnhca 9r$ WEicentdRffereftd3a@dtwéen sample
C57BL/6 mce 7 days after %bl ack bars), ©MB20-13

means prgripdicpigd €3, PM*ISPT%%&)Ched bars) or control mAb
(white bars) treatnent (50 ng/nouse). B) Splenocytes

[0046]f r OF‘igiﬂBBD.Cﬂ;pleé\W@ =M, MSBBQmﬂ%lOMeIl"(BZQO@)MI&FﬁhﬁEerS were
m.ce were stlrrulated with LPS, PMA | [

determiggg TAEARPTMEGD: %I&%méb I kb OSSO NABHS (2SEM)
represeﬁf&.g B'Er gléé of n@@ﬁj teh8d Ft;o%gé' frp‘c’a‘a “??l aftbe to ca)ntrol

C|ng omer pane
mAb tiegtet ﬂmmﬁtbmms s gmﬁcsﬁtailffemgces Batwaphapinpld mdarrsaire thdicated

. p< U idiced LT 0P RSohE AR dsent at fve. exper i ment i th

three mice per group. A-B) Significant differences
[0047]bet Rigtre 321R) Bplewa RO andi Md+B atlk duhbeys <ieré detetriiined in

CSTBLEE e | dbse 1ot M ED T3k bS ALY SL0TER VBB Bfched

bars), &M@g@ol%bgmltew e StneRt (SO 8l ﬁ;ﬁ%moc%&@ from control,

/ nouse) days before anal ysis. (A) Representative
MB20@DMB?éth @DMB%M 8amAbtreatpd CDIBL/M W@re squ@bwttbéJPS

PMA, %)99@%%1?§ﬁ1cgwgpv§sgr§%gf5qiomc%D d andca%? expressmn on BE&&'V%ells
(upper panel) and the frequencies of IL-10 producing B cells (lower panel) were determined
by immunofluorescence staining. Bar graphs iﬁdicated mean (£SEM) percentages and
numbers of B cells that produced IL-10 in one representative experiment with three mice per
group. A-B) Significant differences between sample means are indicated (*,p<0.05; **,

p<0.01).
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viable cells. Results represent one nouse indicating
the frequency of CD dh.CD5+B cells anbng total B cells
wowaobitsi7the i ndi cated gates. Bar graphs indi caP@r/mszm9e/002560

(SEM percentages and nunbers of CDI dhCD5+B cells in

onepof i [ i th ' L
(004812 cFikyrt 33: € R RELS GiPiciel BTG b ekttt €37BL A mlel were
treatedSﬁ}lﬁ?)DQSZhﬁSb (MBQZCIl(ﬂ; 1(2)80 ﬁg;rmingsh) drRBnrdDmity (1) ES@ancﬁﬁe) 7

n i onomycin (500 n ,..and nonensin or
days before anglysis. G RFRSESRIATIYE @g%lg %rﬁog%%féprmoq by &Eémfcylla

. i iy . L . .

Splenoffits RerTATRE Wh AP, (A% R0 ELSEmAB} i o Lyl s of
viable &8s Remihts a¢preeent esunbasedadicasng the dreghendyrof iehdC DA B cells

| L- 10- produci ng cel.l s anong_total K B220+B cel | Lthin
amongtt%téllg ﬁ&f‘%‘é’ttg’d’ tgsfréc.at gatey Bongraphyindigels lﬁﬁﬁhei( percentages
and nuRBESIFCAIRECDYW BUUIBEE Sn bt t%ociﬁhép%nﬂélﬁtex?{]rﬁ?ﬂrﬁ? ithlthrk@ mice

I'n one of two independent experinents w ee mce
in eachi groemdB) §r-d0produstiko by Besellsr BpfendcytesOvere culured saethvgRS (10

egatiye . .controls de strate specifici ng to, .
we/mb) DY A e BN C BB 00 PR Phepepear bMytaY 5B then Stained
with BE@MS COR0m b {f i@éﬁmqe@ chIRt asﬂi&m,%nm@&&darsﬁlg IL-10 mAb

) i ndicated: **, pqg .0l. 5. TAI LED DESCRI PTI ON [ 0049]
with flaw eylomeseyranalysisedviable eadlsaRepreseptativpiesidis dpmenstraje the
e e R L
graphstiiticasg heae (£ SEMY Perebnthfesldhd nliftbersofB teliythad (FodiicRddle® in one
to harnessing this requlatory B cell subset for the )
of two wdependent expsiigrentsrgith Wicsp cpHY Eranpelvkgcytes Fomslids]0-- mice

served gg ﬁeoéatﬁ(/e Egr?trélg E@&Jﬁ&gt@feﬁ%kéﬁ?@f gndd iii):_e%%ﬂ?ré\ﬁ/eé«%ggound IL-10

ions associ ate

staining kevelsd{AdB) Sighificant diffyreacst tetweinnsampée tieasase indicased: **,

wel | as i nmmunosuppressi on and cancer in humans and
P<0.015¢ her mammal s. [ 0050] Cel'lular conpositions enriched
for the CDldhl ghCD5+ B cell subset, and nethods for
their preparati ch BPETAIRERD DESCRIFEON cel | ul ar
conpositions can be expanded and used in adoptive
[0049]t r atibé pres¢rt émapties rélates teemphaongidallyriistiss 6DiI1dVEE DS Bheell

i mnished 1L-10 production, e.g,, inflammtory and/or .
subset agm?fﬁ%gf e%hlalﬂhﬁtfﬁs}nﬁ?mma &R impne, FeSEORSEs Hrpyg/esecretion

o T e

manipwatizgedf, tho immnue aedinflammatonyrreshonsésoandfor ithe trézdmeninoflsbiseases,

. used, to treat infla 0 /.qr.aut, oi. e canhdi tions
disord 5 ) Cglieb e oBi LR AR UL SR orTud e e B and
autoimaAE daehses AHItWAIPAY iSmibttatippredsiorrdRl ARE¢rah hifnafyhd Sther

expansi on of the regulatory B cell subset, or increase

mammal§ej r production of IL-10 can be used. Expansion can
be acconplished in vivo (e.g., by direct _
[0050] adnTeilsib¥ ednhsusitiths eRficlasd foP ARYCDTd"EECH S BlceRg@HNes tahd Methods
ex vivo (e.g., bg activating the cells )
for their preparation are described. These cellular compositions can be expanded and used in
adoptive transfer therapies to treat conditions associated with diminished IL-10 production,
e.g., inflammatory and/or autoimmune conditions or diseases. In an alternative approach,
therapeutic regimens designed to expand the endogenous population of the CD1d"¢"CD5* B

cell subset, or increase their production of IL-10 can be used to treat inflammatory and/or
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obtai ned fromthe subject and returning the activated
cells to the subject). [0051] In another enbodi nent,
woredobasigiar e descri bed for treating di seases, BUHURZIEY/802560
and conditions associated with enhanced IL-10
autoimp{uR@'¢6hdifBns &r cﬂseasé‘sqg@hfé]'e&@?n h&baah¥eB 1n thls approach antibodies
I mMunosuppr essi on an rtain cancers. The
that activete apd/at stunepterexpatsesn ofithe kawlad@wl&celhgaboet abinateasgytheir

producips of P ERRGE PIRG: AfRRORIOR SHORF GOMPITAR 1 DBty e
admrm@t?zﬁﬂ)ntmh@%trbohg ot Péo% RPRESAG N or AWibY E)bd% e%h&%uhg kHe cells

t he regul at or cell subset or inhi eir.
obtaqur@mftl@fr subjash aod reteroing the e@tu@tqdmll@to the-subjectan be
used. [0052] In yet another enbodi ment, methods for

[0051]1 den adofhd?@nitodith@f Uhatheayar® de&ribed lf&steéauhg dP3hde8NdiSorders and
and/or patient sanples are described for di agnosi ng

conditiphpassosrated vgtheanhenesd 1af t()ewpédcthmde gi- ¢andiiong m@o@}ng n
not her nerat
immun@5 Qppgesagp%rﬁg %ergglrelfcgpcem : !li\qse ﬂb I1'apSe ‘é 8??9%‘%]% &v&l et%egletmg or
blatlng ltlfe érﬂggérﬂiu@ QD lah'é'@IDSJ'ﬁ@Qllbt@f}} Bleell Sulye®\or tkgdbitih €heir production
npri si ng éd%tse ecting an antlbod

' od t hat
of IL- lQ,lﬁ ggbjp@s gl Wg@rep hig appr@g@mapyb(pm@ﬁ,\ﬁhablgrll the regulatory B

cell sul%gp %ﬁﬂsﬁ : nC g)%l?fe[:ﬂtfog%ré%érb&egﬁ&&%s ﬁgoﬂy@a}?ﬂs or y

CD24, CD40_ and CD72 (||) assayi ng the antibody f
[0052]t heltystinethet gmboimeat, msthnd; folciderHiedhe Eﬁgublt@@IB §ell subset in

pind 50963 R AE 0T 508fr g EALSRC e s e

individaalsi vat i on- associ at ed honot ypi ¢ adhesi on of
| ynphocytes. J Immunol. 1991; 146:2235-2244.; Kansas

[0053]GS @%‘E‘}?Jr eﬁlf) g@ﬁé@%‘%@%ﬁ?@%&%ﬁhg &%ﬁﬁéﬁz{f@g{é&%‘&ﬁially or

selectwerhyddqﬂetbFﬂ&elregldetpane:ntl papdlatiomdgpevideditthamedideoniprising: (i)

et B S 5 B SoP ey
determE{éG% b?exp@&@dw réfgiﬂ%fy BleldindRidiN e %f CM?JCC@@S &Dho, CD21,

and cl ass ecul es 'l eads to heteér &l ogous
CD22, @&MnQH4OM|@7bKII£a§mhg thecansibbady fanhgalilityatpsnduvathomotypic

s 8 AR ES SN 3h0hd IR LXIRGENS i o

brocheﬁiﬂtﬂyhﬁﬂl‘ﬂrﬁaﬁfcmim Redé b idrvh@orﬂﬁﬁbﬁbﬁdtﬂoﬁldtﬂﬂé' hahedion &
cell popul ation; and § v) if needed, nodiTying the Fc

lymphqcgtgsofromurele] ¥Hs; il B6dy3 58244 aKansae G dieddsrshF. diransmembrane

st SERL IRy MACLSANE 10, B RO R0

LFA-1-depdndehiEaridEGidepddyit Biiesion ibUBmaR H wﬁlﬂ]lroﬁgle afpyresias klnase-
i nvention relates to a regqul atory subset of the nornal
depend n]]r 2

RaAth W ddratureh 10y Wk 8094 801 aeney B EarehP.aéeearv dTedder
TF. LighhiBh PRAHCRIS § HAFLIAR lofedtited 1bisAB hkfe I‘Mo% QusRieNE S ation of

. The 1 nvention also rel ates erapeuti c uses
signal tednsddtnrpaghvats shat régudak homotypic adhesron in human lymphocytes. J

Immunol. 1994; 152:5275-5287.); (iii) assaying the antibody for the ability to deplete the

regulatory B cell population; and (iv) if needed, modifying the Fc region of the antibody so
that the mechanism of depletion of the regulatory B cell population by the antibody is

independent of the antibody’s Fc region.
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popul ati on. [0055] The regul atory B cell phenotype can
be determ ned by anti body staining and flow cytonetry,
wWOo-2@%1311$2 ng anti bodies to CDId and CD5 and t eRdInUS2068%002560
known in the art, including but not limted to those
cri j th? GHp! kN e, e.g., Section 6
gsglsseqfﬁﬁh%ﬁl nve‘%?l on ilﬁégzg“sl“e%pﬁ§§§gart, on the
surprising discovery that cellular conpositions
[0054]enr Thepeeseryt ineangien irelates &t a preuintamisubset shthg/ngpsal B cell
I mrker | i1 Qhidd ~hj<8 nt age,.of. -
populafifh bilrBre BRia e oyObien)n g A B2 CTIsE BT REIBRT K s bty o
producailL100he inveaitioh atdoaskatesns Kerapeuli® 056 Jof THiS rephidtory)B 61l
the cells to produce IL-10 can be assessed by
populafigBsuring |1 L-10 production in naive cells and in
cultured cells stinulated wth LPS
[0055]( | | Phe edgytaaergiBceltiphenoBigd capbedbeimihed Elyrahﬁb@ﬁ}esltaining and flow
13-acetate), ioqnopycin G or_conparabl e stinulatory
. cytomefry, FAGS &sing appeeshesigdrp ﬁ)'gr}d GP>\ind fechpigygyknaywn gt theart,
includifPb0 A 19hied 15 e M@l BRE EAmERAONAaPIRgUCE | .
ne udlIf.;%;glo (gy tlhegl{ge se cglnmge ag%esseggéy%ggsésggn% fg%ktf&wetseq
The invdntidf is basedian pett] orcthietsurprisigpdisaoatrihat detlulad dompositions
. rooducti.on_.of |- 10,640 eritfied directly b .
enviehd 3 St DT 6 by CIe S0 i st il iR s
percenta8OWAILL-10 bRz E@almayﬁ?eplﬁlgﬁmwﬁﬁhw WSSy one of these
Exanpl es of assays for IL-10 production are descri bed
markersn Section 6, infra. Wiile IL-10 is produced at | ow
levels in the naive CDId | g CD5+ B cell subset, I1L-10

[0056]PT OUHE hbiARy bfSthé BELBTREUR ILSPRAAIR abs§dd Bg%@&%ﬁﬁ IL-10
5.1.1 CELLULAR COVPOSI TIONS ENRI CHED I N THE REGULATORY

producgorci naigysds oo sylfured ecldsstinnHatgd wihdlRS dipopalysancharide),

rifi requl at.or cell subs onposi ti.on _can .
PMA @bt L AT Bhoestik BrsoBitlt Lo LRl sdffhesgry ol
receptdr@@sitis8 0860 with ah 8g&Hist@IWDAY (el g2 asing/d%antidbdy RASD4GR YProduction
at | east 80% at least 85% at |east 90% at | east
of IL-1§5, the eeljsecantbeggsgssesk by woasing fuTht Wrip the eal] eWturaginegnatant. In
.. -+ . - . e e

s g D RS SRRV PO i
Standapt mireunedsaysaownemthe drheandsenised éat/spett pilinpest. r Exxprhpleoofjassays

cel | subset, copprises greater thar % regul atory B
for IL-£ prousien HE dﬁff_élr@ﬁxna gmtméaa% hgﬁ{;lﬁj}gé?o ip progduged gt low levels
in the I{B%'i'\%‘ €D §E"eBROH IRbsdi, 18 - RIpoARGHNAY i dré 864 [ERubse tY '

cell subsetconprises greater than 75% regulatory B
stimulatioh| s havi ng the CDI d hl ghCD5+ phenotype. In a still
nore preferred enbodi ment, the enriched/ purified
regul & pqy EELEIVLARNGOMPOSPIIONS ENRFCHED [NTHRY
regul atory I@E@ﬁh'ﬁﬁgw."ifckﬁ‘% @gﬁEﬁl ghCD5+ phenot ype.
, 1S0 and/ or

[0058] The enriche ate purified CDd
[0057) N 9fDBeidhed Uk SaRidant/ct Hllified Alpulfory B cell subset composition can

comprise anywhere from 0.5% to 50%, at least 55%, at least 60%, at least 65%, at least 70%,
at least 75%, at least 80%, at least 85%‘, at least 90%, at least 95%, at least 99%, or 100%

regulatory B cells having the CD1d"8"CD5" phenotype that produce IL-10 (as determined by

the assays described above). In a preferred embodiment, the enriched/purified regulatory B

cell subset comprises greater than 50% regulétory B cells having the CD1d"¢"CD5*

phenotype. In a more preferred émbodiment, the enriched/purified regulatory B cell subset
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obt ai ned froma manmal i an subj ect, including but not

limted to rodents, e.g. mce, rats; livestock, e.g.
WQER@9/131102 ses cows, etc., pets, e.g. dogs, capCT/USI9/002560
pri mat es, humans. In one enbodi nent, the subject

camrs 0GB e AR PSR Y gl o
more pfﬁféﬂrétﬁerﬂb@iﬁhﬁht ﬁmmmehed/ph@ﬁd:dh\egﬁﬂhtdm Boalitsabdt @bmprises greater

hat the cognate human regyl togy cell popul ation
than 9% regulatary B, P@@&I@amg}hi@ H}-’ﬁa RYSBRSPYpi cal | y

di sti nct from other B cell populations, and wl |

[0058]| I k@htyemidhled,zleolbfed andfioe phflﬁétSCDlﬁ'!'%h@DSF aedubdtoryaB dells can be
play the sane cell, surface markers, [0059]
obtameﬁu ff@f‘ ﬁavayan %q%eqt,ég‘alpﬁmsfbyt potdimited t9gpdents, e.g. mice, rats;

ivestoiL i AR POy YR ol RPN o BOS Pl Bt £ ffRans. tn one

embodnmédt ahbe eutbjém 1bhr0ardrriahniod§:l, ofsyl kel asb«maedﬂrseanu The phenotypic
enpved and/ osed du al,

tlSSg}g é g
markers (EReRAEH BEPTLNErey U] 1B BRATRGEOor s PpN gty he invention
conterPAASATH 88 codtatOHBRLOIGANTorl @eelréﬁup%rhnbh%neaw Bbc 1B-10,

I's are enriched, isolated urif may
will belpbonqiwdalf)r distibs tirond mhenQ ceHopopulatipnsy an@mldj b}(dytlmhze the same

wherein the, non:|i s are organ donors.
wanserifih SR Ag APl e Fng 88| SFfeBe fePha  equi at ory
cells are based on selectlng cell's having the CDi d
[0059] hl gh@@@atm@lw the pegnildtpry Bracllksemgy béenweshgd/pusifigd fioonany tissue

rker n .be C ed f {
where 8B4 &5 SO, bk PRlea 0. ARt RO e B2 @Bt y bloos
banks) %p%ﬂub@{el 10aTeF, tis3ged Rindfy¥d &1&/6} &xpobé&d during surgical procedures,
enrlched/purlfled by romzcytonEtry as denpnstrated in

and tisgugs obtained|vesbigpstpropedpresn Bepep/organs fiopy whlc itegogulatory B cells
are enr}ééﬂ%a,qé(}i'ﬁtg& dﬁ%%/clr %ﬁ?@& ﬂ{dgq{é &&@!@p 'ﬁ%&‘rfﬁo gnexﬁd?lehéihg

subjects,e\pHéraﬁqith@nmlmglg&mbjebmdlye o@ah ddneragnet | C beads and/ or
particles, FACS, affinity chromatography, affinity

006012, RTS8 AR Rl S B S0y

havmg(lhmﬁDé d¥eCHs" celm%pecflﬁkgaiarldrs;ﬂlbmwromddlﬁ&w ,m&kegs can be included

984, Pat hol o . 53- 62
for SeleﬁEeewSal?ﬂas chibhe Ehilt FBRSEL of (i3 ST B Beblation of
B I
regulaG B CORS ﬁséﬁ‘é“é“%‘ip‘@%ﬁ i"on USPHE"%% d"%m‘tﬁ?‘im&% gRamples

®mm%@wmmwmmemwmmwmmemmemmwmww

f I t h
art can B G ST RR B B B e e Shardish doberB thady-gqated
magnetié Bea@@'aﬁd/ﬁf articled, IABS NErikRY @hﬂoﬂldtég?hﬁ{}eéﬁﬁﬁlycd&/llﬁﬂﬁ képaration,

regul atory cells that produce |IL-10 has several
panm@giv‘aﬁh agiekody\astaphndde sesobid matey,deasity gradiest eentrafirgation, and

counte Egasc%ﬁtrff Al% l{c,ngr ?AIAn;(ISQ% % Ik%glls%g%pr oééétl o Ekﬁﬂ’ﬁg&"i 53-62).

popul ation W|thout per neabi |i zi ng the cells, which
[0061]wouPgcording to asse embedisants. @sellylagempasition eyishpd for the

CDldhég't%gg*aé QLY shsEEHh %?’féééﬁti%eﬁ%ﬁﬁ%}gﬁ b’yssgie%&gugﬂg BESXDY P and CD5

ctTng agail ns
as cellular markers will contain a higher percentage of IL-10 producing B cells than one

enriched using only one of these markers. The use of the CD1d"#"and CD5 markers to

isolate/enrich/purify regulatory B cells that produce IL-10 has several advantages. Using
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are not regulatory B cells. This can be acconplished
by performng a |ineage depletion, wherein cells are
wo aweligdini t h anti bodi es for particul ar | i neageGT/E82009/002560
as the T Iineage, the nmacrophage/ nonocyte |ineage, the
[ a
these cgﬁ %@E&rég é{f/atuggﬂs1 as ded?g)%é‘&ﬁo ﬁt@fceﬁﬁﬁﬂ% ‘?g éé&? nl.e{r{é@rh glzéws Fol? he
selectlcavlsbrtlhlgof tihke @L- l(l)qirbdudmg)Bloeﬂ poptllbtlomenthbutrﬁvi'mehblhﬂag ¢he cells,
specj fi.c antipodi es, can then be renoved either by
which ‘é’PF*dﬁP%ISF‘g apgica %P?‘Féesémhere the |ineage marker
positive cel I s are retained on the columm), by
[0062]af f RagulytonaBreetls carbalaclbe t3olapal byl wdgadvélvieleetindwpainst cells that

age pmarker_positive cells are attracted to the
are notg%@ﬁ?tsfx ﬁgeﬁ%gﬁ@ﬁfan B accomphishegh by RErkrang 2 linpags gigpletion,
wherelfmé dre IbRIdd! Wigh Gft Boﬂlés%d}tlgﬁlm%gestéﬁcﬁ Q?t eﬁﬂﬂ Ythe
ant1 body coated surtace conprement rre iate
macro;ﬂmge/mo@mbﬁe dintdge, themagﬂtmmlklmeage),sthd: gmaubeweshrma@s the

erythrog S Hitrtes o Biranciss oniser Teases, S Py, CRlio apeled with one or

more llhbik%%?@&ﬁ@ ﬁhﬁlﬁdcﬁ& @a‘hrtﬁéxﬂgé/reh{b‘(@h ¥RBer Y tTAARY EQufRb&Ssing
formation I's are isolated using tétraneric

(whereghg lmmprmarlafmpolgmyy celbnqoe a_se(teme(i en ghe ccdump) dyeadfinity magnetic

beads GRERHIGIiBte R PaRes TBFRFERTAes ) BB s i ibFaine
magneUUé)e“piﬂhiﬁﬁilé" (Whéreahe BRchoBRGMRIripositiot LallPrehiait ARicHEE td BB
Stentep colums (Stem Cell Technol ogi es,

secondgyangibody coatechatare), Phby semplsmeahmeriatedoysis éwhcneyhebbneage
macFL AR b8 IR QrEREA S B s
bound tethbis cell Ofifikle).| Anatheelihaiga depibich steadgy ihkelves tetrameric complex

enriched/ purified, populatlono regul ry B eIIs can
formatigg. Q%ﬂﬁéff iselpted Using frisamerie anthy rﬁ%&fﬁ@@éef&om es (e.g.,

compldxBIPRIRY f6r But@hib rrpa‘?ﬁ’éfg 8h nRMiSI8 Qe lP B pek Biaf dreNot markers of
e S B

cryopreservation.” Cryopreservati I'S a process
regulatoiyel3 eelts lgivenon nwire Hetail my%w)&mdan@nptle saltoid dn bgnj maionngith

oW S eratur such _as 77 196 0C
StemS{req g Bebiid BRMC LR lcobtaneardal . hStelfséh ther
optlondl@r&eéhﬁ}edfeﬁ% catyifitiaflbR & %bra@&ééll‘é'Haymg't&?érﬂéﬁd“&)rﬁﬁlgxes bound
bi ochem cal reactions that would |ead to cell death
theretoiftprepHl ether vellsy st opped. Storage by cryopreservati on’
includes, but is not l[imted to, storage in liquid

[0063]Ni t IPPEHaiSERbadithent) the &ﬁ?c%&’ Bfied poRestict ofdes@RdEABLcells
tenperature of 0 OC, storage |n freezers maintai ned at

can be glorasifor afetureaynge dathis éeggfd theregdatosy Br@@epolpnlaﬂpe @zreb@ stored
by “cr@%&%é@bpgrg” aérgeg&ggﬁgt%}{ 5}8{? EWER & 1 thgfé tlssues are

n fr ers rraln alne at acon

preservicéd rhsp&bahmg ® lOfV Jubvero tehgierat®@s,Qch b7 Keora$9@8¢3 idthe presence
this enmbodi the cells may be "flash-frozen,
ofa °r3@P§°te°t?fﬁ &Yt ‘T’F’SI ?Wrt?np%rétué‘?s F‘W b‘P&l&i“iﬂ’h F‘W‘ﬁ@’e chb‘lfq“é% theg

blocheﬁ'ﬁé%[ ?&@uoﬂs'}hﬁr\%m&ﬁeaﬂjg €l a&f i, t0 bﬁ’e&mﬂdétﬁg&g. dt8&ge by

| s can be preserved in rre I’um conpri’si
Cry0prftsmwatlom eciwles, but dd natilimgfedzos stomage i hqltlé dlttcrgedj stetapy in freezers

A M T SR TR
temper&ufd 6190 °C, storage in freezers maintained at a constant temperature of -80 °C, and
storage in freezers maintained at a constant temperature of lower than -80 °C. In one aspect

of this embodiment, the cells may be “flash-frozen,” e.g., in ethanol/dry ice or in liquid
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bi ol ogi cal matter are well known to those of skill in
the art, such as "hibernation," wherein cells are
W@ t@pasi7at t enper atures above freezing or by PCT/US2009/002560
preservation of the cells in a "static" state, as
_ , . h _. . . : .
nivonS355F SR h ot Pl BPELL ERLAARSRUB AL LER L Brsrvcd
mediurarbinpeising J GPrdjecine inchpling budnotdimiteltol dimethy! &ilfoxlides DMSO),

an, be obtai ned from bj ect in, ne of era r i
elycerdl BlE s BO PO RGPy RS absan SLE5s. AP HEHIor. dBELFEHogs of soring
biologithlthiktet RRIwEE k&b em @6 tHoke bﬁ%kiﬁ\lixlt ffeny@d, S 26, “hitenation,” wherein

population of regulatory B cells can be obtained from
cells arz sttved at tempefagirabibove freeging oo by ardsbivatioy ofithecieBslin a “static”

dgnor he requlatory. B.cel |. .popul at i .
state, o SPeed it VS ArRb it Rafg B! ARt Fapherein
incorpSrite@®y refferRBYn Ridh@ketpr gan/ ti ssue in which regul atory

B cell's reside in said subject or donor. In a further

as t, the.requl at.o cells be isolated.froma
(0064155 18 poljdre e iiRloty B efis o B yoiRinei F0nEh Sibie: Jhnced of
therapy O0&fferMb gront B AiLaRWsdifed KithleFdiedlod dimBishel 1evelsSof IL-10.

obtai ned froma donor distinct fromthe subject, the

Alterngibyigbt, thespqpubstion s rsgulaiaych eeles caple absaned Gemisedonor, preferably a
. e I en nel vi d e gells
risoc St 9ANE sl HSE, SRORATARLF b 2 WhB0eh B 38 s rom
the periphefad @lsvddborit Marrtve, spldtne6t anyAbth€ge pai/tsste i whivhl regulatory B
are preferably human-| eukocyte-antigen

cells re(suds_/ie')? sid ﬁﬁ@??t_}k;lrél,ofl% dnarisrthGraspedt) i seamlaipoiid cells may be
isolate&%g’r‘{l‘g&l%@sﬁ‘fgms aflAE oIS o FronY odIBFLRBY. To be
render at1bl e

d subj €ct-conp , Xenogeneic cells may be

subject to ganma irradiation orr PENl .10 treatnent as
[0065]desjé¥}?er5‘éée e%a%%tl@t ofgegulatopyd celty ﬁm%%ﬁom gapor distinct from

the subF‘ec%-th d%li%%blg sgrégefﬂ%icR DB ié@%@n xenogeneic,

0066] Regu s ¢an be enriche y selecting
providedthe sehaobtaiped hee sUb)edt-bomgpEitde-irsthat they carab&k mitrodaced into the

T AT T T
and m@@bicﬁ{lgg&%ﬁliﬁﬁﬁﬂﬁﬁ ténjReadR with ﬁnmﬁﬁos‘ﬁ?ﬁﬂ:@ﬁ{/é eyl Mo be

exa escribed in sections 6 and 7 infra. To’
rendereshivijrse-cempititierprenogensis cells enaydiesubjeghtorgaynihe ircashdsionad

i.th negatiyve selection: i . DV [ enoyj I'ls
PENT ff teaseit b kcaibed (st 8o 2004 TR B 20T s ana or
t hose specific to non-regulatory B cells.
, Non- IS-Ecﬂt i Y RECENTENET OXF HEH, WEATQRY IR E€ELL SUBSET
sel ection are described supra. Exenplary surface hish N
[0066]nar Regelawpe Bidells carobaienriched by stleetingsoatls hagingtod GBEd™#"CD5

s i g b P gy i
cell sofghg|(FADSY, sbGR-phase imXEHNSIHeRetc T IEd dRESAILAEIRY eRarfifies described
SUBSET AND/ OR ENHANCI NG THEI R PRODUCTION OF IL I O

in sectiopy 8 Apd 7{aa pApenbyica enegyBentnReitiveselesHen a1y dre copdined with
negati\reesg}élcﬁ&%r%. ,%ng}nlovﬂl%QZléhéhé\QHg kSrface markers specific to non-B cells
and/or those specific to non-regulatory B cells.. Non-limiting examples of methods of
negative selection are described supra. Exemplary surface markers specific to non-regulatory
B cells include CD3, CD4, CD7, CD8, CD15, CD16, CD34, CD56, CD57, CD64, CD9%4,
CD116,CD134,CD157,CD163, CD208, F4/80, Gr-1, and TCR.
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achi eved by contacting the popul ation of regulatory B
cells wth stinulatory conposition sufficient to cause
wa@eoownsyease i n the nunber of regul atory B cel PGT/USI0%002560

may be acconplished by contacting the enrlched

' ? ! atl@ﬁPﬁny@fN THEeﬂE%ﬁfAlrﬁpﬁf irt § Qﬁ’l:
ol s EFHANCIG TAERPRADUCTIOR YR I 1 o7y a8
[0067]pr eir?ﬁ ﬁQfltlY,ul% emBadimend: gxﬁ%wn?&(}he ;?é%glaté}g% c&PFopuldP:is

or 100, 000-fol’ In a speci ect of this
achlevechby.) dwrrt@cnmg thé poxsﬂmmfdegldgmr)aB@cus Bntheshknqdmw @mposition

sufficifr & (AR AR IneErsh T B TRTREE ObteebTEE Al a HpaY BE 1 on.

accomplishdd Y RehtaBtitOthe ¥BAEhedORBlaBEd dHAVSH f%ﬂ% cell subset with a
characteristics of the regulatory el opul ation is
lewrypmg

mitogenpeytokine rgsdwihi fagtor.qirlantibedy . eksanagi s pre proferably

expandeltaf ol 13)‘?%;)%%&“%5%%%1 S8 rg%(?g%@ 30 486 S0 F0,000, or

100,0084bfdada arspe€ifit @bpecbdOthidNmbddintiit] (g eRpamaedesgditoDA @ell
agoni sts I nclude anti-CD40 anti bodi es and fragﬁérrent S

populatipe Feteins all i themenotyisa RbenoiPip g Suntional ghagagiasisiigs of the
orlgma? pgélﬁgtfldonn ;ﬂgajyg }{gg%rglggég ﬁ%gt Ohe topFn; lrr;g %fj{hg %ﬁaragtr%g%tjé%ﬁ)g the
regulatorxcBekell papuldsSon sﬁnttfwtrmoﬂlﬁesd followired expansigani c

nol ecul es, mnetic agents, and synthetic or natural

or ' e % i '
(0068127 34 els BPILE S pfiiuotd BPHe i BuofPl ol BufiEb et Flfkrealhfoy
adminianétidroali agenisfs tb fiec Brogk mmfm recaptdreCIod0. aNynﬂimiting asamples of
dlsclose above les mn Ln_ t.he
CDA40 Gganiqt BeTuce gt CRAN e baRIss st Tagments shseoly e GyAD ligfnd and
n
polypeé%éesgg%xﬁgrﬁgthgg%(\ffw ?}giﬁp@{)%guﬁk ) n%gggdr%@g%e_‘?hd&eﬁn(g};%lln% cyclic
peptid¢smqmdmpad®d pb)}elnafrmpbmxdm syritkgtic armaturalt lnexgpnlc[rmﬂemles,
. tEij%a g ﬁ %{ guct ion t,he regulatory B cell
mimehe feeide: r?yB‘é‘e GIaRT G SR MR ?‘&vsed ex vivo, i.e.,
by isolating the enriched CD dh' 8hCD5+ popul ati on and
[0069]c onima téntagn ﬁh@@.‘mﬁdrﬁ, the CP4Q agDriot isgorantit( 1101 a@trboabp dde anti-
of t nt, the cells are nt ac
CD40 BaodieS SRS MRl PR af B farfl e SR dhof ytyPadies o
CD40 a@R@etvnah thddrs (seB08ll BERtoiaréVer ££P0G5, 3 Bnmandlac?L6013-22;
wth both an anti - 0 anti bodé and rel evant

Franciggatat gerd 9P, Cancer R 40: 135cH ; B LakT P86, B 7EP57-65, herein
: _ s HEI' R PRODUCTI ON OF I L |
mcorp%?@i}]ﬁﬁéﬁéen Féllétlt}lrelutgéc?}—lk ceI | subset can be abl ated by

gaging.the B cell surface receptor CD22

[0070]I\IonEP‘P?ﬁS!Q“n‘§f Iészﬂrpmégct&n ot seawRoryB sell subset eandigi ng
v TS ST 05, [ B0 RSP 140D pouiaion

contactﬂn@tfﬁﬁ)ﬂﬂs WithandD460 dgcﬁmstg Meah asﬁehemfethfs enmﬁnhmtgﬁl&d:ells are

tic mal | les, synthetjc dru
contacted w1th a ?J’D4%) agonist ande reVevant antl)f/gen s). Ina spem%c aspect of this

embodiment, the cells are contacted with both an anti-CD40 antibody and relevant antigen(s).

5.3  ABLATION OF THE REGULATORY B CELL SUBSET AND/OR
INHIBITING THEIR PRODUCTION OF IL-10
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peptides (including cyclic peptides), polypeptides,
proteins, nucleic acids, synthetic or natural

wo p@pgarTiz nol ecul es, nminetic agents, and syntPer/i82009/002560
nat ur al organlc nol ecul es. Antibodies to CD22 are

10071150 dfe o byt e Bl b BRER hebligne B EHHburtuce

recepto%@i’maﬁé@ﬁﬁntmgmmemmnhpoméi edpableaflrapading CI1D22 to ablate
their entlretles) 072] Alternatlvely a bi specif

the regylatory dhiselk papulatios 1aﬂadml-ﬁa2 atipedies g fragnaeats thﬁeeof the
I r
CD22 i B HoknfinfibineBl €152 MEBEHTres, SRAIEREENIEE shfhetic drugs,
peptldaa;r(iqchmﬂmga&yod:lalpebmdqsb qrodypedtidesoprodeins, -n(iﬂeic(hc&l%dsynthetlc or natural
inorga@ﬂ&%c&%ﬁqsi%&ggg I@gegntsldagg g}p&ﬁéﬂ:{gr%&galgﬂgéﬂg rgg))leli:rl]x evsvn Alnrtllbodles
Dz@ e§§in Y 3caddpdt @t 2G0BR Bl |
to CD R K i e s B s Al Al 2B BAGR I(BB641:7;, US
2004/090 b8?a3l Aladdi$1200L 026081 imdorpyratesk iy wfigenderherdipiin their
gtl reties). [0073] In order to kill or ablate the

entiretie8)y | at ory’ B cel | subset, targeting antibodies (e.g.,

anti-CD22 or bispecific anti-CD |d/ CD5) of an isotype
[0072]t hatleedtively, ADSE:dfin antmdy fep€Rddand &M meylbausa to target the

regulatp S Biseh et el WF S A B - nreaeoBOIHGR 1 /CDs)

Blspecm@eﬁﬁfb&he& 4d be preftred Iffd antl OB daind ahﬁMIES antiBEIES tisthg

activate conplenent. Human Igd and Ig are known to

techniqygglthet arcADogn l[l(Dhﬁ'm} (smat . g)oUl e Patent b@ﬁ i 51@34,?1%4 5,837,242,
6,492, 131N %e?eg%? ?%lgl?cgﬂoﬁéﬁﬁffca%oﬁ ds %&%ﬁ&sfo%’bpﬁezgwgf&%@ which

>’conjugat OX1 C agent’, usrn

are all héreinhiac@pbrafeaiets; reference 1ﬁ)ltﬂéiﬁeﬁhetﬁds) al ., 2004, din.
Cancer Res. 10:8620-9). This may be preferred when

usi f . .
[0073] >, fiflord {AJB%%H o‘?ﬁ% tﬁﬁbé#@éig tII§ g&rgl%gﬁtpfapgétg%%ﬂgsdles (e.g.,
anti-CI032 ot bigpecifagaii-€D1d(CDpofamt issrppethat intdiate{ ADEC (antlbody-
e .ar b| nosi de, am nopterin, methotrexate,

dependl PRMENIAE AN RO o émm@emeytr%ﬁpsam cyiogscity) can be used.
Of the ?}%%%#Q{un n xﬁinllurg)%ﬁﬁ; hﬂ%‘ld@?&s n‘%@ﬁ IIE@:& g%%’r(ia 1%’1\@ are known

or et i ot ep ch or a

to activzde camsplement( BONbAn Eafell hmhi@Bl ave k(@O mediate ADCC.
cycl ophospham de, busul fan, dibronmomannitol,

[0074]St r %&h%&i&@&kgbtm Ith @@mum“@me e}t@la‘f a8 edi éumbtrh%n be further
platinum ( and ci spl vi nca al kal oi d;

conjugated o acy@tqmsge{ne ugmg rdethody krivivai in thé art el g8, DlJoseph et al.,

2004, RO PO TRE0 KR S HG ocis o

antlbod]'? frggrﬁmts:mat dé&nét mBdiklea B C O or(EHE) Nonclﬂhitﬁige@(ﬁhf?ldﬁ ;0€eytotoxic
06 cul es

1 and derivatives thereof; auristatin nole
agents (@ltg:le angimetabolitaste. gHEytolgW@gquQSmclammterm methotrexate, 6-

mercap, ?é }ﬂoé@&%?y&a{)@g%%d ?&;)Jo&our %1 aﬁ%ﬁ%%n?? eaﬂéﬁatbng agents

(e.g., mhmahﬁiﬁﬁpﬁlmépa dioRdbici, rﬁ@l@ﬁél)m d¥bhadtine (BN and lomustine
Anti cancer Drugs 12 735-40 (2001) vall et al.
(CCN, gyglephosphaspidg sbuspifan, dizypmomanniel; sterpierofaggghitomycin C, cis-

dichlorodiammine-platinum (II) (CDDP), and cisplatin); vinca alkaloid; anthracyclines (e.g.,
daunorubicin (formerly daunomycin) and doxorubicin); antibiotics (e.g., dactinomycin

(formerly actinomycin), bleomycin, mithramycin, and anthramycin (AMC)); calicheamicin;
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Mohanmad, et al., Int. J . Oncol. 15:367-72 (1999),
all of which are incorporated by reference herein in

wo b@on3emtireties); DNA-repair enzyne inhibit oPCT/(1820099/002560
et oposi de or topotecan); kinase inhibitors (e.g.

CC- 10%?&3?@&%&?@%? %reokg?ﬁ? QEH fg@é%e% (g%?@{ihﬁ{é}é geﬁ;@o.% o@%aun 1, and
dolastatindl 09 ke W oyke of i |Amnagezr<bbsAgaat| ChematHet.t46>3802-8 (2002) Woyke et
cytochal asin B, gra et hi di um brom de

al., Ang%qrph L Qh@;eptﬁer ap égggﬁdgoo })ew[ﬂljlgglmpéi etal., Antlcancer Drugs
12: 735V4(P u}b'\ﬁﬁl etVd E‘n En’nnﬁl L RYscen 191"%@6 ‘7‘@'8@'('1‘999
dau i cin, oxy a racenedi mtoxantro
Moharmnadh,reaay cinn J. @ntoln bSP67-A2 Dl 99Dy ctél‘g'fdvlnbbateost@ponatnd by reference
corti.coi oca ne, tetra ain
herein it B ahtifeaies): DU Sy e dpi DAt o s COPORERG! t9gglegan);
kinase smlﬁ% &@%dc&ﬁﬁ&ﬁld@l‘mw Ngeaipmkaisnd (Kamh& fn eE’at -Clin. Cancer
6, 399, 633, 6, 383, 790, 6, %
Res. 8(6) 27&7 26£2003)2 demeedcine, azm&tue:r@ytommagemsz(e 5, mma@eb
evtoch a3 b, e S PP um e’ 895% S0 0s FoRiaeeloposide,
* vincrisfind 28nt18%ine Sofdfcird Uoxribioin ARBnor@blcif fdimfliréty @tRracenedione,
|ncorporated by reference herein in their entirety);
mitoxangrpngs syithramaeisf aatinemycinHP bl -defrysirgtestgsterore, glgqorzcoids, procaine,

e UMMl 1538 L5557 igolly AR s

those cﬁnﬂﬁﬁn&&ﬁscl@seéiiﬁ lﬂgg’at aNgL6 23,8775956 49%61?956 383, 791@6534:5 156,
81, 6,399, 615 6, 372
6271 525643395, @2 0h31 G 1 5817340058300 30055 3,958, 83605.864,769,

5,925 i%;ggzggéa, ?9%@2@5‘?@72@%@ 8@?04 & g&%%g 72@ 8%?25 338239,

5,587 4]591 81 of Ghidh/ard 8ftorforaté® b9 ﬁéfereﬁcdﬁﬁﬁﬁém thér dmtBetyfidamesyl

wansfegisg SRR (60801 40 BRITRHIESHo indnse dgslasecbinda damipl
U.S. PReAAG] 3053038584878, PRAD7IC8 438 98016392556, o 7

are herein i ncor porated by

6,414 Héf é;4é ﬁééh 614tfhé39 6e4ﬂ3|,5rSdt §)39916d)§»cﬁ 38h20% 63 T20Mi7b6 869,934

6362 % Ronarie o nser b cad b 3p83ga a2 bR AR 6,259,140

6,232 3§T6@23,865 U@massm 6, mrm% 038406 61211, 1% @0B7,786, 6,169,096,
1022, ' TAN-1518A TAN '1518B

6,159 W@édég 7&66@12353 3636, 1]2170356A|3-136665 £5124,2%, 608351328, 6.4A%.737,

s SARFATRE! Sy B8t 55, OB 0010910 Rl 051552

6,051 51141; hnd 6.040,86§,a1bsf wikich afi Hee¢ih emdommrated ib@ryfeeence in their entirety);
bet a- | apachone; BC-4-1; anti.sense g onucl eot i des
tOPOIS((”éerﬁse i %&gﬁ (61gscqa8§’éﬁh?°rﬁn’t1%°t€ﬁa§’ fppdecan,

ammo&né%th@c’iﬁ Gég??@(f}ﬁ%zlﬁ B %5551‘1r 1ST- g@frr%?bca@g%r%zoloacndme

709 ereln 1 ncorporat
XR5000g faintepog UGE& RECE10231 TASEYI LSAad’estlﬁfn&Bdéiﬁﬁ)Oﬁaﬁ 6528, ED-

110, N.gniﬂrﬁb gﬁ]ﬁg%&@%%gﬁ;@%?{%&%gﬁgmgﬂ ha%ﬁt 138]2} pgl,nor groove binders
such afH6EINsEl 3 DAL lafid HRRLNAWSS 3324 Rl Bhe Sfa%a@&ﬂn@re%%elﬂ&?me
thereof Lgi?;?;a{hﬂn anot her émbodi ment he anti

coralynsy bgliaslp@qg: il; @mme@jl,scggg(gwple[ggdgs (e those disclosed in the
U.S. Pat. Nos. 6,277,832, 5,998,596, 5,885,834, 5,734,033, and 5,618,709, all of which are

herein incorporated by reference in their entirety); adenosine deaminase inhibitors (e.g.,
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be conjugated to a radioactive netal ion, such as the
al pha-emtters 2 1'astatine, 212bisnuth, 213bi snut h;

WO b@ohst7az enitters 131 iodine, 90yttrium 1771 BCBUS209/002560
""samarium and "“palladium or macrocyclic chel ators

ﬂudaraﬁgrt%fqlﬁ:oﬁél}%ée daﬁ'?f(}-gg]%&(;({%g ?aﬁ%ﬁ@%&fi&ndl%?‘%eﬁﬁh%w Qc%egt%le salts,

solvate$ 3l inhitatdsy and pdlingsthaeresin  t o pol ypepti des or any of
those |isted supra. In certain enbodi nents, the

macy o r , . . . .
10075152 B SR ErBORlALRT k8ot dobigesie s, CRABICP S ppody con
be conjuiiEd)o a vdilicdetivameral ian, tsacthsstht alpha@ndntds BUdytatviea > 3bismuth,
a3, | inker nol ecul e,y Such j nker pol ecul esi,are commonl y , :

bismuthsithe befaeRutterst iodincle JEANBed Iuistinen ar senaraym,gnd ™ palladium;

r 3 QL AT SR g R .
lindirh, 1*'11 Y ttrindnc ' Hetbakiv, 0P s@igB)rm X6 oBhepidesior any of those listed
supra. 15 GO R imants ToF REPoE SRk 1 | Ad Mridtmegssyclododecane-
NN/, NeIN i RQAM Qi RASATOTAN Swiieh bah ét@a(c%ho%& iahfgﬁ%/d}j Wa a linker
conjugated to a proteélnaceous agent that nodifres a
molecul¢. vBurhdinkieo giodesiules espamsmonlydknorads theart gnddesciibéd in. Denardo,

ldd o0 odi t ti,body is conj ted to

e 5P RARRSNIE Yoy a0 PR 3 PO S s e

10(4): 99917; lah@8Zfih A rB %R 18P LES1 930, Bu6IMEe@BidD6(8)9943d$0, Ra@@cBrporated
toxins, ribosonme inactivating proteins, ricin A

by refegrage petstyingheig entirgfies. A chai n, abrin, al pha sarcin,
aspergillin, restrictocin, ribonucl eases, diphtheria

[0076]t oXirstilbatifs iemlboginskt: Oké ﬁnti-‘ﬁmrddﬁbbg% bibispEcHiE ¥R CP 1d/CD5
or. the lipid A noiety of bacterial endotoxin, cholera

antibodygig icanjugitedpiny proiginassousegenk that medifies aigiean kielogipaliresponse and

' t 7 : ' t
B L N p—
bacteris-dgtival tokin. Naslimipapenaniplerof saclatoxiitinelnde AN # toxins,

i i gand, such as that described in Collins et al. .
ribosorme ECt vating |IFAEHIS) Ticig-Agigglysetylated Heisrp shainabrie plpha sagin,

asperg R G bRk e Pkl SR 1BERAEL oot Saporin toxin,

GranzypunB wg dtedabid & motedx bhbacseriah emdototie, cdmbara toxin,tiRyeudomonas
0078] Alternatively, .a cqonpound capabl e of engaging a

exomxh’aﬂ"’igéimﬁtl%ra? W&rlﬁ‘%/fsf}l‘?éeogegul atory B cell subset can
inhibit the production of I1L-10 by the regulatory B

[0077] c el Insanokiem leinbiotinment concanpd geaiso tapmbleho feogaging @PA2tolabthte the

t 4 bodi d f. . reof . small nolecules, .
regulacGy b RE pES A SEBTRHE CLE BPnm FEF es U USGEBE inGytins
al., 20080 MRSl 6532919003, fcorpbfte® heredthyfefereNdd inglsihntiRity. In one

natural inorganic nolecules, mnetic agents, and

aspect af thispmbadimentathgrsanthetig &N22 liashé oy furthersrpmjugated to a toxin,

' . the conpound engages CD22. In an aspect of
SuChasﬁﬂ?ggj@g%gé}Flﬁént, the conpound is an anti-CD22

anti body. | n another aspect of this enbodinent, the
[0078] c o P bemati el yetyecmesnmd capatle ohensagingsf merkes oempd@rnemthe

regulat&t}eB Sg’lm%@fjcéhsinhibit the production of IL-10 by the regulatory B cells. Non-

limiting examples of such compounds include antibodies and fragments thereof, small

molecules, synthetic drugs, peptides (including cyclic peptides), polypeptides, proteins,

nucleic acids, synthetic or natural inorganic molecules, mimetic agents, and synthetic or
29



an anti-CD5 anti body. In another aspect of this
enbodi nent, the conpound engages CDId. In an aspect of

wao biog/1gamiondi nent, the conpound is an anti-CD |PBCT/US2009/002560
antibody. In still another aspect of this enbodi nent,

t j = b
raural B SRR, T Bph ORI SRk R SRR 5005 g
of this emga@mﬁen(}&]i&compblﬁﬂ 18P anti-CII22 dntiboéyronchinwe e as;iebﬁof this
compound is an anti-CD_19_anti bod

embodmmﬂnsmmeowrg@gﬂsé@?o@m 5L ﬁdhﬁsgglhogavertta% gpmpound is
o i 250 o R R P kb8 2L Rbbges 1

In an atpeet afhist embddhgemeﬂﬁ cdeponnd a:hri‘mtleCB 14 antitwelyrrdd etill another

I.ng tec mell known jn t ractice
aspect G U RmpOBAR Dt SROSDE 1 m B S R Ribady In yet
othelc %&ruﬂtme%bbsﬁmt queéoﬂnpom &igHE & CDI P! BB aspect of this
robi ol ogy, genetic anafysis, reconbinant DNR

enﬁmdonganmccomanEtmwpabhdﬁhéhm@ﬂm@y PCR, ol i gonucl eoti de
synthesis and nodification, nucleic acid

hybri & gat 'momﬁ@TiehﬂbﬁdrﬁEﬂmMﬂ@ IANTtmﬁmbl of

the art. These techniques are described in the

r ef ted herein an are f ul i ned_in.the
[0079)] £t EniPogigs ol Gracl Fovat algg g 3R el RO LB o
CDldhﬁ(gﬁSmﬁxbs& ahak%%éﬂ %ﬁ/be'\@@él'fiﬂ the@ﬁ’érgpe%@i'é :\yn{éﬂﬁ Bé’é’cnbed herein can

Laboratory Press, ring Harbor, Ausubel
be madg| usu@lﬁdmwueprv@tlldmvel unrt apiteThe aracBeopidhy inveotion Wnplws
1 ,Protoco

unless SpRAsS SR S0 AN L MRIBLER) o UL B GLOLEE8 R 1oy

genetid ARIsES }ec@iﬂb’ina&lEDNA (k@819 cKdnigensidbariisiey 3}0‘!1 fbﬁgbﬁucleotlde
A PractlcaI.Ap roach, [RL Press: Eckstein (ed

(19
synthegip pmoedi @@tlmégw@ma% hyrigizasionpam} @B’(“chﬁP ﬁxp}bﬁhah@ﬁ s?ﬂll of

the art'l’ﬁha% gén?locpéls k?gﬁ%g\?ﬁbe@opgﬁ eg‘serfgrﬁ'éc]eglaﬁ%or abor Qa?%‘lrﬁ%ﬁ" Splained

in the IReture. S&c;la ©f Sathbrobk esalj 2001, Moktwdr Gloniref: eA daberatory Manual,
herein in | S entlrety [.0080] ib es for use

Cold Spriag kartts dabaratqrk & ressy el Sﬂﬁlragrffqr}ﬁ%re%%ﬁusa Y ahah Curent

Protocblis T Msledufar Pﬁ)ﬂ?) €fdhh WHE' Mrﬁ%ﬂ@%ﬂﬂ@ﬂ updates Célrrent

ant 1 bodi es (mMAbS), reco |nant produced antlbo
Protocolslin irspeoology, JohhiVddeli &sSc(nsninj]dandgmbuals;pdaies) Galt (ed.) (1984)

OligoriHieafs S5t Aur B0 Pase) B0 Phrs foar e a3 U6

011gon%b1@eh&esfalﬁam(hafdgsle§ S& 'f’YQctl(:&l lgpprohdhc el 'PB&S“BHE&Q@ al (eds) (1999)
bi specific, etc.), canelized antibodi es,

Genonfer Atglsia:sA Laperptory Manyalefiiold Spifsg Hibao Lhborkisey Peess, cach of
which ‘sslgclf':c;/rk :g%%oby regefrglgc\é%eg if ‘rf}{]‘&é ent{jr)gtgant i bodi es, and

Fagment f the above. [0081] In
i cul ar, antlbodles to.be used in the net hods of

[0080]t heA;nﬁbedﬁ i usai tb@@qth@dmfghwupmtwmpl@éw tag agerppt limited to,

syntheﬁmn&d?eg,' ﬁl?h!)éior?:ﬁtabﬁﬁo f)]sﬁ r%t;or#gw*n%*aﬂl:éd’]antlbodles

ant
multispecifib agibstiee (inblaiding b’id;pectlﬁc anMes@,thﬁm&ntlbodles humanized

antibodies, chimeric antibodies, intrabodies, diabodies, single-chain Fvs (scFv) (e.g.,
including monospecific, bispecific, efc.), camelized antibodies, Fab fragments, F(ab’)
fragments, disulfide-linked Fvs (sdFv), anti-idiotypic (anti-Id) antibodies, and epitope-

binding fragments of any of the above.

30



antigen, or bispecif cally to the CDId and CD5
anti gens. The imunogl obulin nol ecul es can be of any
wo ype/1§e1y., 1gG IgE3 I1gM 1gD, I gA and |gY), PCl/as®09/002560

(e.g., IgGI IgG2 19gG3, 1gA, IgAl and 1gA2) or

sub I,
[Oogl]andﬁ{ erl vat fves 0 &Jz;g:%:ébo%}i @h?%}lﬁr&ekgﬁtﬁgbwﬁﬁ{oﬁﬂ&ﬁde
immunbglagnbmtrel¢doles and imnmunblogically lactive pqrtlsmsem:ﬂ 1fnrmaio|g}oblnlmd

In certain enbod

molectfe 6B HIeE 5 HEL A Eon PISERE 50 Bt H s rGIR22 or CD40
antigerf; 6pblsﬁec?ﬁMino hacnh1bakq e ﬂlt%@ﬁ@rm 1%&16@({(619@ folecules

region, alsd known as, a sFv; a disulfide-|

can be of anjsFpe (ag.c kgt IgEethVHgDalgA epdld Y), classie; g dlg6ilakel; 1gG3,
ri,abo ri atlves f ,.anti.bo |es al so i ncl ude
IgG4, %2‘3 Iﬁé?g r(%ﬁ gg %éln]f é’?ﬂlf’ By combi ni ng

site. In certain errbodl rrents the anti body to be used
[0082]wi t Natitwass hnd/éwrﬁ\'ra(ﬁwes:ofmﬁibséi‘ss mchidegingbodyafragrfents that retain the

iy fo S5 fisbny PO By Thiom USRS R SRl SRk
fragmehtsr 9§b aFdb' wmnﬂdp'écm@ Fab; a E]HQR%haiﬁlebr&amddBﬂﬁﬁ)émgsi‘%ble
abbi goat, guinea p@h% canel , horse, or chicken).

region, [admsmownrasw sFviadiswifidenlinked Ev. aridsFera damsdized VT, athispecific
sFv; a Jgﬁtﬁ%@é agﬁ]a Hisho n%:elrfefgtavesg)?tahg&gdles algonff‘igﬁx)dF orl\l/c? e %\l‘o(r)enébR

Ies can reparéd using a w de va

sequent@cdﬂ’ahcauﬁbodgn@mbmﬁlgtsﬁle & Eertdin® bmﬁomm&lﬁetmwnet)dy to be used
hybri doma, reconbi nant, and phage di splay
with the é‘é‘f?ﬁBP'é)@?‘@E“seéra singlenehain 4vi (OWFFh)er eof . For exanpl e,

mAbs can be produced using hybridoma techni ques
[0083]i ncthhmgaoﬁmssse‘d(nmm methdd3@f #iet ina¢rdiohatghbe frb@rany animal
Har | ow et al Anti bodies: A Laboratory
origin gy gﬂg l{deape mgmmal§ (fgy BMAnBBHE, Gepke, sheep, Bbiitegoat, guinea

331818%2, I—!grgl‘q?g g et al., in: Mnoclonal Antibodies
Pig, ¢ o e rms 553 681 (B aovier. NV 1981)

(00841 rofn hce%{m“?r'gﬁq'?«g'g%nt%g'sﬁ A PEPLE Lol S bRl S

(mAbs%ilUﬁ;h@élSﬁ’al léﬁhﬁ&dlé@édnodésprgﬁﬁ Hggé Rhade VRidPEP technlgu%soknown in

anpl es of phage displa that can” be use
the art mekalinghthe aise oﬁbsdaratomm cécod'énndmt;aad phagd displdy tachnologies, or a

combirgiigl BEFecty Fof sidmple FRAGY i S PROANERcHULE EDHdpFA. sehymaes

1nclud1K§tHds€Rﬂé\9ﬂﬂhtlﬁtarﬁdnd taﬁ?@“for Ekmpld, in HaMBW&al., Antibodies: A
24:952-958; Persic et a 1997, Gene 187:9-18: Burton

Laboragary Manuah §6ald Syingridargor hahoafmw’r@gey 26¢ ed olP8BR(Harmawling et

al,, in: RRALEAL %%il%@ws%%’l%%éé—%&%g 564 ﬁgf;@'seo\{;%', N.Y., 1981) (cach

of whi@vik By incW¥poPatéd BY idferedée D3hdir dRd6tiesNO 95/ 15982, WO
95/ 20401, andWX7/13844: and U.S. Patent Nos.

085 8585 2B S0 08 B L DT s

of phag'e digflap@iothols G8 caitle used 13 haké heailibo dR6 thcl il ths@‘.‘disdlésed in
Brinkmiiyqt g 1995, 5. Jmavunol. Methods T83°4 5236 ammes &t al., 1893, tmmunol
Methods 184:177-186; Kettleborough et al., 1994, Eur. J. Inmunol. 24:952-958; Persic et al,
1997, Gene 187:9-18; Burton et al., 1994, Advances in Immunology 57:191-280; PCT
Application No. PCT/GB91/01 134; International Publication Nos. WO 90/02809, WO

91/10737, WO 92/01047, WO 92/18619, WO 93/1 1236, WO 95/15982, WO 95/20401, and
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[0086] In certain enbodi nents, the antibodies of the
invention are chinmeric anti bodies or single chain
W(amob/amﬂims. Techni ques devel oped for the prodect/uswowHo2560

"“chinmeric antibodies"” (Mrrison et al., 1984 Proc
: ; t
wosTh A 8ol 5L s SRR S50 Bt Sa0n 423 M S 2n 008,

5,750,7593¢ 6182047 £31 5 DY, 698 fSe4 29008, HSn 6j687) 1784, 325er5t65r8e12)7) 5,488,743 and
singl e chai.n antibodies (U S. Pat. No. 4,946, 778;

5,969, {8 Gachahich inhigorsios BisislerpRratisreinin 4 hUrEla.  pr oc
Nat| Acad Sci USA 85:5879; and Ward et al, 1989,

[0086]Nat I eer&&#erﬁbddln&atshthermob@meﬂbﬁxﬂe fywentbe arervhémérde aitibodies or
inits.entir are vvnlnthe art 0087]

single i aRtiRGdies I6H St due BroBicticn 4fsshiATIRLbodies”
(Mom@cfn étfb? l%&emdma@A%a&‘ 98’1381' ged NebLRedies ., 1 SBRRIEES 2:604;

ant i bodi es’can be produced using variety of technlques
Takedketabn 1985, Nagura 31l 4:458 cdaghliimprimrated by réferdncederen in its entirety) and

single {1 EHadieR S HaP PG O K3, B 498% Saience 2421423 dluston et

1988, IF’I@E: mfﬂ Alsh'a s&u%?@s%@w Faméaﬁara% al ango Natre BAS44ea4h

is erelnlncor or at ed eerencelnlts
lncorp@ﬁtqdrbeytry§eren¢e theesin ngltmntn@yhaﬂemlﬁlgﬂqmmdb@aﬁ Pat ent
Nos. EP 592,106 and EP 519, 596; Padl an, 1991,

[0087]l\/bl ﬁw kbétaih BRBOGINRGY, aa864die3 utdln #28ne Bblaf B @nvhtion are
994, Protein Engineering 7(6):805-814; and

humanr@g @gubocbés dilumargiger! arpiyadies tambe porgcedsusing wariafnpEiechniques

knovn AT BEiREn Bl e Unbfiol DR Brafithe (Rl Ptk No. EP
239,400nha¢rpatidiiab putilicatieh BloeMo@ 9|1 m996$ @dtw SePa&ntmwls 225,539,
technlgues di scl osed i n,

5,530, 146md 5585,08P.gackbgf whigh is QCPFHBIHSMOTW 'l@slffqresce ipdls eatirety),
2
vencer gy pngfichy (EWTPATPaphsd B8 S0 S ET1 30 Badian. 1991,

Molechlet hmaisnd0$B P 8(@65):489;49BaStudnickalet al.,199%, PrdteiBEagineering

76):8¢5 § s ed Bvge et ef)qégégl’éﬁé&%?s&?g‘@ g3 of vigguiscappraprated by

referen%@%ereﬁrr’m(l?seen% cﬁﬁz%ﬁu @ss. ﬁ&lk‘ﬁt‘N@tS 845, 33129 ﬂéveln
Cancer Res. 1717-22, Bandhu JS, 1994,

incorpara@ddy: m@erm@ m iR antistyds q@rtedtmques distsed inj e.g, N@S Pat. No.

640735041 200 A0 P, W g VIR TRt o2, Frpmpel. 169:119 25,

Caldasi 60 @D} T0D0FH8@iDEng. af3es)EIR3e60) Méted ef 4., 12080 aVIkTHo8S Y0(3):267 79,
Often, framework residues in the framework r egi ons

Baca epal},| 1988, k delt Ch@!tﬂe%V%l 6)(11 Q8- 84 Roguskareliphgl $96sPtein Eng.
9(10): §§5‘§64t E‘Sut%E%Raﬁofws Qé/rgégze%{r@r?és\?g?,gfﬁﬁg'douto et al., 1995,

antl gen 'bin
CanceBRld‘JSSﬁ@&)ﬂm)ﬁQZaSz&ldﬂ'ldG SI 1994e diebg/ 1 5240 10edrd Pedersen enal., 1994,

1. Mol Bl 5D Radaasnis. Faentes Moy d%ims?éq%%%%‘ §73e'24 B605), cach

of whi€eili g‘%{?@oﬂa{wq{f@f&eﬂcg Thefid irgi%snerQir e%nﬁaﬁl%%ﬁ@fégldues in the

conp on to’identify unusual fra vvork resi dues at
framewak régiahsawilpbs subisbimed Witk thescogrespaddaresidua ffrom tie S2DR donor
5, 089; et al

. ent No. 8 na 988, ... ..
antiboqZio i $3eTbY MRS SROGH GROPS. 116 HaPaY e pstitutions are
identifle@MSIBEAREIWREIR kowh int the ae) b igl, @fyYhoedeling of the interactions of the CDR
and framework residues to identify framework residues important for antigen binding and

sequence comparison to identify unusual framework residues at particular positions. (See,
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[0088] Single domain antibodi es can be produced by

nmet hods wel |l -known in the art. (See, e.g., R echmann
we00al131711999, J . Immunol . 231:25-38; Nuttal | Pet/Ust009/002560

2000, Curr. Pharm Biotechnol. [(3):253-263;

I , J hexd. 7 227 2 :
¢-8- Q%ﬁ‘eeg?f@s' ggggéN&%Ssggg,%ﬁ Z(r%#a |a§&§} algulg)l%lgt}él?tlgger?}32.323,
each of\@Rich \Win8drpo4fiddBby Wieredéclunéin in tnentidery).1/ 44301, each
of which is incorporated herein by reference inits
[0088)2"" SIrEiYdomdif Hitboditd (Ao pridtdeR BY nfitnddibel RISkt fh fhe art.
desir antigen can, In thrn, Se utilized to generate
(See, egntRiecthainypal al9% ddiresurtoha23 1'25-38; Nuttall eaat.j 20900, CarrnBharm.

Biotecéj%igl%g?%i?%l{gé;@%%%@éﬂ gsgggeg:!glnl)l,e:%glég%g%f rl}.S. Patent No.
6,005,(77(95%:'213({%?@%5140 2 PebINBiSh AR Wé%ﬂmsés-%ﬁy r 9591, and WO

147(8):2429- 2n438, herei n 1 ncorporated eference in
01/4430hgdach efiwhickt is @prpdrated breBi byprefirtne iantsidotditgs can be

prepared using techniques that are known in the art.
[0089]( Seﬁunﬁergantiblddés A bEY toMAfesired éﬁfgeﬁ %gT.,, iR t&A/ b fslized to

6,492,123; U S. patent application publication Nos

generaROOOICEBYBOANIbddRS 080 TBRTIRY anwhiigdn usire tethnihesseiell known to

those S8 Belhet SRy ardes GirebimmpdhbioRbe o8P EASED 57(5) 43700k and
Nissiné¥fit 19990} @mniu@eP a7 (8 muby-2498 afr&h irdo8BraRl Iby reference in their
conj ugated (including both covalently and

entiretiggn- coval ent |y conjugations) to a pol ypeptide. Fused
or conjugated antibodies of the present invention may
[0090]be B$pdcifiefan8BSBed SanBe prépazed hﬁﬁl% teCRiiq8AMRY fe kh&®n in the art.
anti bodi es or fragnents thereof for use in present

(See, eign\léit Pyantddes. B 3uioddd 887.862.161925 30 BhE amtens applicaion

. - de b Ad i i .S .
publicHFRINES 2b0ado3RAA0 A3l SR 6208k h RN ar R nérellr inclipbigied by
referent® SithelreatiredlesLett 39:91; U. S. Pat. No. 5,474,981;
Gllies et al., 1992, Proc Natl Acad Sci USA 89: 1428;

[0091]E g'r grlhgbreéénvinée%%%n gzlg{fﬁilrﬂleja?é’é thd 6 gﬁaﬂ’}%ﬁomg ?J&oﬂ{b%ngg fused or

I NCor por ate erence I n err entire
chemida{l9 @3hjupated €inthidingdsyle cowalertlyeand mohkxodalestlys@gugationk)to a

present invention can _be prqduced intracellularly, |j )
polypep?@é- pRISFRPEEM e%ﬁa&?%wwg ﬂ&ﬁrpvn&, BYFRUQILMAY 0F Upgfor ease in
purificH&eH. UBr ekamgféet&%kibeﬁii??ér ?5&8&9&;&&%@ for use in present invention

Intracel lularfy, as a first step, e particulate
can be dledted ite maeker lsequenoss, swahl dss mEptitly peficiflitaig penfisatiomaysebe.g., PCT

) d I b trif j
pubic R S RO Ao E Dot i 39: U Pt
No. 5,414 9%S Gilties bSal 2199, G6bONat iAtall 38 OSARE 1428 Fefl et al., 1991, J
anti body can bé found in U'S. Patent Nos. 4,816, 567

Immungh §4% 2455 which arg hezgin inoprsrated by refershcein thiair ghtiteties.
i ncorporated by reference herein inits entirety. 5.5

[0092] THERARERATH &spRETSLtheAdti bddesUsed iiEthB prdseht imvEivioh ch® bEReduced
) DI SEASES AND DI SORDERS ASSOCI ATED W TH
intracellularly, in the periplasmic space, or directly secreted into the medium. If the

antibodies are produced intracellularly, as a first step, the particulate debris, either host cells

or lysed fragments, may be removed, for example, by centrifugation or ultrafiltration.
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DIMNI SHED I L | OLEVELS [0094] Diseases or disorders
associated with dimnished |evels of IL-10 and
web@vased2 i mune/ i nfl ammat ory responses (partiBCI/a82009/002560
i nfl anmat ory di seases and aut oi nmune di seases) can be
tre | t tiQon usi .
10093) Bl AEHIIERR e e oh HoRecl DTy 1 Wihragycsion of
annbodyhﬁmrbéQUhr&I @ry. SBPﬁtehi Nesildssit6, 360 and 655 F1etsad Cablljyestal., each of
.. (e.g., by adoptive transfer/transplant); expand the
which @ﬁﬂ‘iﬁé‘?@%@ byagierencehgremn uuity endiigf¥et i n an af f ect ed
subj ect; and/or enhance production of IL-10 by the
regul #.9ry PHERAPEUMNEIAPELICATIONSPOFVEHE B CELL SUBSET
t r ansfPOrEREAT DESPASERARDISORDERSORSSOCIATDED WiTH

af f ectipvisNIRBED 11[-90 9 HVEDNSsone approach, a cel lul ar
conposition enri-ched for the |IL-10 producing CD

[0094]dh| Divel¥es of difutdikDisgoBated WithsdihssishddleaslsroNilst @ ardlelevated
- a_subject in need thereof in anmounts effective to
lmmunpﬁeﬂ@a@étomefaon% eagdsulanamilagmasenyidissgsesAnd ggtoimmune

dlsease%ﬂ%{r%zt?elasg% Wa%f §I:ﬂocyt eésHelr%gY/é %gfngl neoirg ?ﬂﬂ g F]uetlc

modalitiehiesigned 0o bepply ﬂmtreghlattergr Bk dubeet meafmatedﬁmbg:hqpsg by

adopti el (et eplat e e EROGEeaey Seigory S dal Bt it gn affected

subj ecta Qﬁd/gﬁéhh‘ﬂflcé Po8h&RIn FITLOYO §yPthe Q&g&&HﬁIB @8l 'st!iﬁs@t {e'ﬁﬁer adoptively
ubject to further fine-ture the regul ation of

transfenndmeilas arébpendogenduBaehlationinrthe affedigd subjecsf f ect i ve
anount of a therapeutic agent capable of stinulating

[0095]t herP&:Rd dppsaRh @aemﬂartd@ f%aﬁea%ﬁﬁafedrfsgtﬂe%om{x@dﬁ&hé
subset t hat produces | /or increasin

CD1d é"rﬁl%trsgldatomBmllpubm weajinbywteh@i @m@mbuaneéghﬁra@fonwnomts

m ni st.ered t in need
effectiy3 G Thirp R ES0, AR AT ToRpRN LT Fark R SueBY B585 0, 01 <
hlstocdnlipa$1611@r aaeh&rdonoth %@M@Bﬁyﬁyﬁﬂ%obﬁei ﬁfag%%btaﬁ)ndd'i@om the

CD d ghCD5+ re%uzl atorI%lgS B.cel |, subset

subjectrp QEA}SE@dANE)‘CbP BEDAT ersulgtamy Eze@b@mew @dlretumed to

T
thepar R T bt i P o I B2 R W o A egfprior o
introdustibin irdo thersubjeettol flurthér fims/tins tixaregblation efithe dmintune response.
accordance with this aspect of the invention.
Decry, e [
[0096] ¢ AFERER T A STk a A DB (MR AL B bfimulating
the prohifdratiomoftthel ehdogenous mgulatorABanlil subdet diat @fod,uchHB], 0,and/or

nrea Sl B AR AT re SRS o 4 Bioe con b
admmllt%% to subj BEOin-neBe HereofilR Hﬁgﬁﬁt@tefﬁctﬁgzecﬂtlﬁéreas'éITE”IWE%IQ in said
arthritis (Jenkl ns et al., 1994 Lynphokine Cyt okine
subjectRéhesd ageats 54y betrsgeteto the CD 8HCD Xrrepulators BrieHsubset.
38:96-104; Al Janadi et al., 1996, J . din. | mmunol.
16: 198 897)DISEASESI ANDINSORDERIRESOCTATIH YWIEH REDUCED

al . 1994, {10 PREBUCEFIOR TIRA P cANEBE FREATED USING THE
Schwarz et REGULATORY B CELL SUBSET

[0097] Diseases and conditions associated with diminished IL-10 levels can be treated in

accordance with this aspect of the invention. Decreased levels of IL-10 have been

demonstrated in autoimmune and inflammatory diseases including, but not limited to

psoriasis (Asadullah et al., 1998, J. Clin. Im‘lestig. 101:783-94, Nickoloff et al., 1994, Clin.
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al., 1994, J . Investig. Dermatol. 103:21 1-16),

i nfl ammat ory bowel di sease (Kuhn et al., 1993, Cell
w(@300283t7724; Li ndsay and Hodgson, 2001, Al i nentPCT/US2009/002560

Pharmacol . Ther. 15:1709-16) and nultiple sclerosis

ok PSEhog] 18055 g REA A R s R R,

rheum&6id2yrivieitis (Jemkinset al.,| 199y opaphckine SytoRmé-Res; 13.I47|-|'54aﬁdsh etal.,
Xi ag, 2001, nol. Rev. 184:1 17-28 ggo 8] )i
1995, Auyfis, RNei. o1 ST A logaic b 1986¢§ Sainelmmndl. 16%98-207),
t of [ 4
e SRS Rl D0 o U TRV 305 81114 St
al., 199, dpavesiigaDeatatpl. 4 AR2It b—dﬁmgnﬁmmmdgdry bDW¢l disease (Kuhn et al., 1993,

cell 735 ARy P HaeS e 2B e, PRt o 5:1409-16) and

multipRU4ERIEIRrACEOLLY D062, 3R, %@%@le@mree daﬁreasll 1084, J. Immunol.

aut ol nmune oophoritis and orchitis, aufol nmuné
166:602+8; didsseyyetape A0CR, VBe fnatune!. dinswaopgthel 87:362-72; Link and Xiao,

rrphl opat hy, celiac sprue-dermatitis,
2001, IE‘HP ?atllséaéq 2%%ne dysfunction syndronme (CFIDS),
chroni c i nfl ammat ory denyel i nati ng pol yneur opat hy,
[0098]Ch uAgy &pmfwtwmmrmseam aithei treatedde rapmrg@rm wigRiTmethod of

the inv GRS, 381l ETlts O ietrBBE s Tl A pecia areata,
ankyloinBseeRMig, Etmilbbé%Mﬂ?xdtsyﬁdroﬂieommﬁhﬁﬁﬂ@Rﬂdftsbﬁs disease,
e

Graves' di seas ai n-Barre, Hashinoto's

autoimfriwe gisgpses of theond@mi alaed,mﬂtmly hemal i anemig,; a@wﬂm@e
h
repa LR IRRACRANCR QRPN TRt 04, BEUERRR N Bt

diseaselybull@rseempthi gid sardidinyeshtiyg okt spree-terasitiels ob}ﬁ@ras €atigue
mul t | pl ¢ scl erosi r i mune- medl at ed di abet es

t 1
immung dypfupeféon wém&@ﬁ%ﬂ%ﬁwgﬂw ilasHnaey demyglineting
polyneG&F;Qihgoggﬁ taf?igdﬂsés g+ cftl allrl(!dé n@pgﬁé? CFI%:[SyT rr%dé?née, cold

agglutmmechmm €aphp's Idyswsm disceiddwphisgessemtiabmined ¢rysglopulimeamniy,

fbrom SR A AP Oty A ERIenePRA e R et CopRaBAERon

Hashm%ib tsQﬁyr%lcﬁt‘ﬁ‘ %Qﬂﬁhlc@uﬁﬁﬂﬁi& ifhréiid, IiHlb%étﬁl’C tBRNARCHROPESa purpura
scl eroderma, Sjogren's syndrone, man syndr ofe,

(ITP), @fsn@rwnathwpmenelpwhstmﬂ@bm plahug Lhtsptgreytthhmmms quere s

diseasel n}uéér/cf S’ol'rlmgl(gt}\1eer’t:1:)srslé‘et dls%ass Orpu 1Ip£e sc[f:\/gﬁl% :tipe Igé@%rpﬁ% ngglated

diabetes wedliRs, tlpastRdnid gl‘évi@,eﬁdi@hléw\FﬁlgaﬂéaF&Hidlédssanemlld ,ipbly@&eritis
and Vegener's [gyranul omat 0SI s es of inflammtory

nodosadpglafﬁlar@flérmsa eprlyglandplar syndsomes pplymxaé@afbﬁmwxcnmlymyosms

e T e

psoriatiti agthriticy Rayrmafb’tslpheﬁdimeﬂon Beiterdngmdrdmdy (Ri®iumatoid arthritis,
undi f nti atedspond Ioarthr athg undlfferentlated
sarcoidgsisy e Eﬁi% Hipa, %% A rqrwss XPdsaneciyyiemic lupky
erytherﬁft()ﬂﬁ' RipuS b tbSA, traﬁésl‘é'sﬁ hAGtd, RMEIRACHeFitY gidht Rl arteritis,
bacteria i nfecti ons. described herein, sone
ulceratwgteolitispnveitigi wpdetrd;sau@m %ss@mmaalllfehbwttfnrrats vasculitis, vitiligo, and

Wegenern ] lgfrJl m'ﬁ)trr?z{t sis. OE)géntlﬁlgsn of 1nﬂ matt herdlsordc'ers include, but are not limited

to, asthma, encephilitis, inflammatory bowel disease, chronic obstructive pulmonary disease

(COPD), allergic disorders, septic shock, pulmonary fibrosis, undifferentiated
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overl|l ap between what is considered an autoi rmune

di sorder and an inflammatory disorder. Therefore, sone
waedaogitsamune di sorders nay al so be charact eri zeBCEES2009/002560

i nfl ammat ory di sorders. [0099] In an aspect of this

o BN A b 5550

chronidlinflaimingdtio rédulting frémeadhfoni®uiraltR batetio| hffmtfdfns diaseies@aibed herein,
[00100] In another aspect of this enbodi nent

t he
some apoimEREe GfSOFdeEs AR RETACIaied wah ap énflpgermatory @qn@&ton Thus, there is

ovrafHGHITHER 936855 BERROITH 4 B B Qo

Therefonepidmes atsipantineodisdrdes reaxbalsh bectaradtérézedns attanmbtothédisorders.
i nvention can be used to treat autoi mune di seases
[0099]35381051%s§9ct‘(’§4f&1‘i‘is A8 Jh? Gpl l'rt E}g)dk oY ﬁleﬁnvé%%ﬁ%hﬂ bF 'a§ed to treat
| sease to e trea 'S not systemc
inflam@atih divedses associp A Wit diAriyishadol.- D levals] butmat auutynmmune dlseases
di sease can be treated in accordance with this nethod
f . .
ootoo Y5534 Ur RS HATRAES: B inon g wed
treat aui&hhnwk: diseaegavskodiated withfdiminisitedri], - Ioleetls,divs @asimflammatory
. chroni c obstructive pul nonary di sease (COPD), allergic
diseasegi sor ders, septic shock, pul monary fibrosis,
undi fferenti at ed spondyl oart hr opat hy, undi fferentiated
[0010 laar t hr ppahdther aspeétrdfithis embotinzamuetho methoes ebthesheentmndan be

fl t [t f
used to ey BN PP R AT RS ESspBRIER T URR by fealsehergin the
autoimMunt i3 a LD B itFBRRY is hHSySRIMIOADuS Ervilendisignt i on ‘

enconpass therapies that ,are ained’at treating

o010 RS i B aaft et 6 v Feae W ok E ' Gikmetvos
of the ﬁvgrﬁ%hm?mlﬁﬁﬁﬁldgﬁ)daﬁ?l@% &ﬁﬁ{ﬂeﬁﬁlﬁ%@% Glsee{sgg)ﬁﬁﬁ]dd Butdife not

al ternative aspect his embodi ment, the nethods of
limited theasthma reneephiletiss @rﬂmysatpnebcamld§e@mchran@ qlistraetivetpulmonary

di seases _asso th a T nedi a
diseasq (XA Gl PR Ao Bt b PlelmebaS o Rlfamiaees
spondydoaHhkopatief iualgtérditfat sl §arhy, @RRANS enfldRAQey obtbold s, and
I's capable of inhibiting ischemal/reperfusion injury

chronig g&qgu@qtloguesultzlqg)f[ommhwgy virgkor bgpteria infgctygs,
graft-versus-di sease, and transplant-related nortality
[00103(] BakestilBinother a329 of Bonembiiimene, THeansthbdyéf tBirlvedfidn 9;
Hol l er et al., 2000, Bone Mar r ow TransP ant
encomws sherapiay thafnare girped atdrratingHisgasee Assopirteduithya belpge T (Th) 1-
iAo MEAEE S A AR A RS ao ey
inflaminatosy papomeset i n need thereof. [00106] In another

enbodinent , the | evel s of endogenous IL-10 are
00104&”0[ ??Ehﬁ éﬁﬁ?déh{éﬂt 11 rﬁéﬁgﬁas 6{)1‘1’1@%9&&%
y adn1n|strat| a regulatory B

encompass tixsgeed thof are aimed at treating diseases associated with a Th2-mediated
inflammatory response but not diseases associated with a Th1-mediated inflammatory

response.

[00105] IL-10 is capable of inhibiting ischemia/reperfusion injury (Deng et al., 2001,
Kidney Int. 60:2118-28), graft-versus-disease, and transplant-related mortality (Baker et al.,
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this enbodi ment, the regulatory B cell population is
isolated fromthe patient thenselves, i.e., the

w@ipast7it s the donor. I n another aspect of thPGT/US2009/002560
enbodi nent, the regulatory B cell population is

1999, SR G iRyt P73 S5 ol & 310 PR Fine Sloroplam

25:2370f192As@AEI) lone mbadididie bf éNeEint entidhEinV G19EY t@éd@fn% tRnsplant-
cell population is pooled fromseveral donors. 5.5.2

associafgdptiagasesioond MomabYy TnEesingrhe Fvel of Bnk0 impations i need thereof.
subj ect suffering froman faljtoi mune di sease or an
[00106] N InpdrivEiep i bAUERARBE, tBS RVEls JF eAdobehbushL I Mareliféteased ¢ & subject
.,of 1L-10 is adm nistered a popul ation of regulatory B
receiviggpn grgap fragsplanidyyadministratignso guliatasy B cellrabset. In one aspect of

s S U B BOAHLAN e S ARG AR Bl .
the subjaeoisithé dasqre ¢ andthétdspec v ¢iils smbodiniche theg@dghatay B &l

cel| .population is isolated froma donor that is not
populatippyisdppinted from @ dapprihads potdhe syhiecte Hhe dppeurfif the rrgulatory B cells
0 . .
my oS SO S5 By G rBOPH] BIARDchRWBRRLE L Mg Bl
populatién & poetpd fadmisyvealaleinbrspopul ati on to a subject in need
thereof results in an increased | evel of |L-10

br odugt4 on RERIEPRETIEMOBAL P Lo control

reduce, or I'mnate synptons o e di sease being

reated. [00108] In aqne aspect _of this enbodi pent, the
[00107] hefrhwmrﬂLQodafg a Subigst SHHETBOHY™ AnrPYiRiPtRYnn difcasgpr an
inflam@foty HeBRe Aok RRMAwith BinfihhGEd Pe%eﬁscotm._lghg a&ﬁﬁ{iﬁ&%wa"{&pulation.

agent 1s a small nolecule, a polypeptide, DNA or R
of regulaterty B o¢lbsc dotose wpickt ofthisnumidim@ivte repdgonr B cElhaopdhtion is

. anot her. odi ment suhj.ect suffering froman .

solateq Fp AR et T s e e S 60 i B o8 bR fpect o i

embodithehitthé Rpilldteyes SelPpopulatidh ik Ssoldt@Pr6sh ddonor that is not the subject.
adm ni stration of a therapeutic agent capable of

In an agnggsefithisambodimentsdeiregulatomoB seld populptien tsypopled from several
r .10t . i { 1 .
donors, UL, i SR ABHE ] of AR5 L Fropuiaion o
subjecttinhged thetdd€ rdulteln arGnéfRasedldeyd] of IL110 pasduickion imtieeatients

.this enbodinent, the therapeutic_agent is an anti-CD40
sufficient iq epstirpl, raducespr clipingte symptamseof the dseagdeinareated: RNA
that is capable of binding,targeting, and or
[001080dIH @il a3gedtiof this emdsdinent, @befherapbutidgeftidani antibddy, th

. productign by the regulatory B cells in the subject,
particutagph aptir CRAO 2pkbstyq i Qthes agpest ths therareitic Agerti 1ira smell molecule,

a polyEBIIODNAYolHRA iy AAROUNN e BoBRTENO LGNGOT . as

scri bed above. According to this enbo

2.

dm nistration of an anti - 0. anti body or fragnment |
[00109;? helTeBIOHg eH‘%Qﬁ’élj‘eé’éta Wit & %wtgg%qmﬂﬂenfgqlg@a@ BF ajpimmune
diseasel 354 RTERWAN NI SR RIS OLI 2 B tWaldd lgﬂ dinfthshetod £ S

of I'L-10 results 1 n an upregulation of IL-10

therapegtio dgent !capab!hyof msmg@ogmrgm in gl DaraduetiBn bglthe regulatory B cells
in the &8@}&' qltl Ia%BecliHc tashpeectS (l)th ﬁl%cémbodiment, the therapeutic agent targets the B cell
CDAO0 receptor. In another aspect of this embodiment, the therapeutic agent is an anti-CD40

antibody, a small molecule, a polypeptide, DNA, or RNA that is capable of binding,
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[001 11] In still another enbodi nent, a patient
receiving a transplant is adm nistered a therapeutic
wa@g@at3wapabl e of increasi ng endogenous | L-10 PCT/US2009/002560

production by the regulatory B cell subset of that

. nf n .
targetiff st abfulofIg TR0 S BRLRM rfecelt 11 Fpllybih by the
regulato8CBicellNg the tutgegpl ant is adm ni stered a regulatory B

cell subset to increase the patient's tolerance to the

ra . .
o016} A50h 0%, K20Ltelo T SHRLRGkn Sk Lf SRS oy o
fragmenathereofiag lesdritied abete: . Acanding tpthis@hbodimedt adniiniskasion of an
. .such as a cynonol gous Fonke ,and,% human). In a

anti-ClagQprithody os HBgRICREMETCOT 1er Shgct 2iith; a0 aytqimmge disegseyorian
inflam Rt BTORY o8 okl AR STHFRARE Il s AGE! ; i
i one eéi%% r?t%r?t, adopt i \l/e transtfer of @S%Lg%é?%ﬁ%\piéﬁulatmn of
IL-10 mreflictiondny the emddgenduswregtlotosy Bel yopalationl & tharsublest. of

di seases, including, but not [imted to any of those
00111§€SH &ie birflent, ApARMTTESIHY SEaAR i ini
[ iqlnf Fgénm%gﬁ&qgﬁlsbgalseesrf >of any ot h}er{rjg’l aa‘:‘?seggdgt hshledgﬁnlrsrtg)r/eda
therapdugic tagerettcaphatdy of imcreasing tendogendusl - £Q ptoguctign By thelregulatory B cell

ulation i.nto a subject, Adoptive,transfer of
subset BEfRd) BftsRY topnergRsehE B SR e B B Seito Th/ R apother
embodifént] Patieat feeéilva{g%&fsm@ ﬁ%ﬁﬁﬁisé?&p&fe%{xﬁ%rvﬂﬁ &ll subset to
. transplant of cells and/or tissues. [00I 14] "In an
increasg tkapitieny/s taderpnéaste thetransplantsf er protocol, a mi xed
popul ation of B cells is initially extracted froma
[001 1zgar TR selheQlis prefRaB19AthahRaY suh s hbiﬁ-_pkiﬁi&t@(e@%, dovTpidiehorses,
onor may be isolated fromany location in the donor
cats, dogs, witd, €t¢-xand\a primatd ée. gnananiciguclbas a pigronael gpusarionksy and a
he bl oed. .spl.een. | ynpph nodes, ,and/or bone marrow of
numany i S re R ne? TR SRR B4R on. “the B col | <
may be extracted from a healt tﬁygdonor; a donor

suffering f¥&dhla REGIHsATORY B 6ELLSSASSHBRAREUTIC AGENTS
[
[00113}

em ssion or.during active disgase;, or fromth .
" gl ane EbRstiment, doritssansier ot waplsion Ragelsan b effectivs to
suppreb EwiRSAriely dffsdaddst Rlcludikle bAPARNihifedPd a8y IR ALY cribed
I n yet anot’herenbodi nent, tThe regulatory B cells can
above, 3., ebtoarnmae firsoases Haflambjatary diseassandeny othesdlisceset which may be

nd retur.ned.to the subject. [001 1 rvested ..
neatedRinl A8 Ora el St o5 bapaificn BV & FRUHE: eogpve wansfer of
regulatofyBlceB€tdn HieRal B éfaploy &L iothitigszeRRS BAimARe/ I MradtefyreEponse
~cell markers such as described herein, and then

associatedayyish (rapgplary of celdcandV@riissuesl t ernati vel y, the cells

may be stored for future use. In one aspect of this
[001 14¢ b hiflan@xt¥mplérdyerddpingg cellN@arishte p@6tdl] £iixcd gopul@ioddTB cells is
... ..Subject. In another aspect of this enbodi nent, the
initially gxigpctedsframay fRyest donprn 5&6#%@9%8 celds isplated frqm the donor may be
. t. i S i . . y o
solated HehTly SRR in2he SOUGR i WARE BB fenidk BT HA Mot ot fimitd to,the
blood, epleereilympl aodesgandddosoneBnaredw sf thealoneri Mepandinigpdrethe application,

nors are

d ool ed. . . .
the B ceHs may be extrgcteé Igrom a healthy donor; a donor suffering from a disease that is in
a period of remission or during active disease; or from the organs, blood, or tissues of a donor

that has died. In the case of the latter, the donor is an organ donor. In yet another
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[001 16] In another enbodi nent, the regulatory B cel
popul ati on obtai ned froma donor can be expanded,
wemwabed? or made to produce el evated | evel s BET/UE20090002560
as descrlbed in‘sections 5.1 and 5.2, supra, prior to
in [ 0, ] .
e SRR 3 6B e b SO Pic el st

andrauﬂ@dabﬂwkbﬁedonor is a subject other than the
reci pient, the recipient and the donor are

100115{" AR ey s .S QUAARII) o, By b BRI Lo

separatttfn @&ﬁﬁ@ue@ dasedcbr ﬂ&gulﬁmrplB &Hll&h&&m&th hd ddstyibebligetidxand then
. These gﬁnes are expressed in nost tissues as
transfuéﬁﬁittpgerﬁ@plepb PrEAtiyghs thﬁﬁﬂlﬁé“%&%? gareddReiturguse ol e aspect
of this JHBBGHICALTR Aol e BiBERL e (hd STEKIALE, [ELBRCE ks of
this embodinfent, MMCd@ricrtiea mshjedvidhep tizinethe secipienti rhwalfmdmbrlanpetchef this
reseptgtion,of foreign.antjigens to Tce .and
embodﬁ%%ﬁgsr OnOR” PP FLEPISKORRRS OfieE han F éecemeefu&hvem the
of this type. MHC
regmatélnw E%&liﬁg&&%@%ﬁ%&?%@&gﬁ%@ gg{é\a” dual s, and therefore
he T-c s frogmthe host rec e the. forei
(00116} ¢ o apogier FrRegIment.dhe EulaAtery Fﬂép%ﬂwn&bﬁﬂ & iy sedonor
can be E%G@& RAritRAY of RHEE 1 FioBEdd QBvAREd [eVARSPIIATDEA dek&id in
such, the ¢hance of rejection of the regulatory B
sections élll aqdcﬁpz;,l sapi@priby to beeng edrmipistered tesa racipientzed. [ 001
18] The anpunt of regulatory B cells which will be
[001 171Bf f BCthk W8optivelthfster RRhARTEs @MtRplakY ﬂx@fe‘?§ Sd/l%rl‘elﬁfth@donor isa
di sease or di sorder which be treated
subjectj atherdhiarcthi mmﬁntatheergupmnbmydy tBe dehor g30 busltca:tonmatlbht 0 a

cap he de ned standard..clinic
Histoe g ipdE he PP RS eV il R e Rl T e el of a setof
genes AAllS@&fkemijor Ristdco@ph@sllityt denslev VIHC). dhdseCeunes fre@ixptdised in
di sease, the purpose of introducing the regulatory B

most tigsies A YPILERL 1o whighythg immpung pysterp ynakeg antéodisise Wherstsansplanted

cells 6jret{sg %C re% &?ﬁh a%l Féecgggéntsthglﬂum 81atjhe Wn%tugé %%sté?}p %sg)gﬁse is to

I scre I'ng physi ci an
the MHT pﬁitélnp oMH(aprcmansane iheolaethinthe pesettation off fe&tlgfe atigens to T-

gi mes con ste h_t hedi sease, a single o i
cells, aag Ff‘éx‘RP‘tﬂ’Eﬁs‘é% tg’% s‘?ﬁéf%\rlmda%’ SP%" fRgerQgnation ¢f proteins

of this %Jgéeﬁﬁﬁcsa&@g v&ﬁ%l%&e%@ﬁl@.}é} &, A0 tHXERARE TLAEME from the

I bit ase progression and prevent di sease
host rec&gnwertbm brei gﬁIMH@r with seegolsigh tfmqbelcg dq:ﬂdax}@td) powerfug immune

t |1 | d
responig At caise dricttion o iR RER ot st e Sice e RaSine.of seigctign of the
regulatgfyslgE:Ql@?optﬂﬁ‘ﬁ’orﬁ%otﬂede@?leﬂﬁﬁ»'rﬂiﬂﬂnQE@.or ding to the

judgment of the practitioner and each patient's

mst ance Ef fective, dose be.e a t ed
001 18§ o P RBR G semuuSHUP FELS BRRRVER e bieE e B Befment andor
suppre&iir il a ABEHRE of iSbrdsy WhiEmayEseHRdted Yy iftdubtidh & 1@ gulatory B
doses that could be used in the treatnent of human

cell populpfiercingo  auhjecticap ke determained by sgindard@dinicgl techriguesy Theydosage
S I

it 0 Pk et et o e

purposé efint@idacivig thecrephilatony B cellrpopubeivh gpravious therapy the recipient has

undertaken, the recipient’s clinical history, and the discretion of the attending physician. The

- o . . :
regulatory B cell population can be administered in treatment regimes consistent with the
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enbodi nent, the dose used in the treatnent of human
subj ects ranges from about 3.8 x 109 to about 3.8 x
waemd/1segul atory B cells/m 2. [001 19] | n anotP€T/US2009/002560
aspect of this enbodinent, the regulatory B cells
disease Q%a'ark?t‘fglé bPAE BoRQR9E: GRMo Q@ve‘r&ltcfa99{bcﬁ‘geﬁd}£tg aadlseafef state or
iert a desired | ocat 0 specif
periodit albmtovtahan t‘)ktendﬂdeune to iahibitatiseasd propeessien ahehbmvynﬁhsease

ceII ul ation, i I L-10 producti.on h
recurrefige. THAGRAEISE 45CH@ baEBInIRYEIIR i 95T tlpw'iﬁfsa&eeend on the route
ofadmi i%nnaﬂwh el%sﬁss»é %fed@eage or di¥brdbtahd Fﬂd'{i(?ﬁ‘bé‘ﬁgrﬁﬁed
t hose descri

U'S. patent "application
accordmgbb thegudgmemNaf tﬂ@ﬁl&b‘(ﬂiorfbs meachmﬁmlsmﬁnﬁ&ncan Effective

aten 5,500, which are cor.por.at ed
doses i b BB Lo e e PP A vea dpted SERGR St of ayutnal model
test sysidths EXhsihe H@)m-ll?rﬁtlﬁé-désgs BHaP E440H B ukEDH thE %Xtrrﬁn? §f human
popul ati on ¢an be isplated from a donor as d?SCI‘I ;
subjectalange froml delgastd. &n 10mat keastb? © 10matileastrio®iul 1At iabFeast 3.8 x 107, at

a3 $5 0 53 Y el A8 P 0 B

embodihert the dbmbaﬁ@ﬂﬁé tRafifiddt of BRMhRb)Ets tanBes frbhrabdut 3.8 x 10° to
odu%tlon are needed. 5.5.2.2. ANTI GEN-SPECI FI C

about g0 ATegwiateryoBIceRs/M50120] I n anot her enmbodi ment, t he
regul atory B cell popul ation can be made responsi ve to
[001193 CHBY drdilier abpdcgeNthisemmbodehtNtha ré@astiofy B cdils 68aRed |fﬂ>m the
an aspect of this enbodinent, the regulatory B cell
donor g hgiinrodived e rewpisnt qtadesiipd locatione se as 1 spseifigakly target the
I t f
therapefiy < FRLQ 0B s ORPH'Lf RBTHELS 21 SLiTO ToltBRRn, Such
techmqnés tdn ke z&m‘omqthsimdtum@oi‘plaﬂalﬂatm@aﬂe fpdalation dev1ces e.g. virtual

regul at B cell on may be used in an
lymph gedss; $ug a@.ﬂmgfis?crﬁ)sg %@at%@? cation pyfdicaten Ne. or
2003/0*%\8363!@Ir -%0) P99‘§/0’44%§§f‘addr@1$ng§tr Bt {645, S0, %Hhseﬁgﬁﬁé%%brated by

the antigen-sensitize atory B’ce
referensahctesubjtb@t entireti¢ss %@paungtujthtsrmmmmnmedn o190 tpeodwmg

her .subj ect st,il | anot her as
regularGfy Rt iR S G il o8 o F OB che Bt By Added to an
implan&BlY ighuciofelali SO and shig dBwESIHRA ChY bé &pl&Afed into a recipient
sensitized with a di-sease-specific antigen ex vivo or

at a locatiory wherg. theheransptie effowdsiof hguegmlaery 1B celd pppyatpen, aei, dh-10
transplanted into the original or another
prOduca&g ?&b?/&‘any met hod known in the art. In still
anot her aspect of this enbodi nent, the
ant i gen- spebfRize ANFUCENBYECIELC REGHHATOBY BLGEBLS
added to an inplantabl e i mune nodul ati on device, as
[001 20@[1 eshif dridgittr 2Rvaimdée e edguthtéry B bé1Bpspildaiinndaitbe rh&iR responsive
I npl ant ed regul atory B cell population wll| produce
to a cerggin gptggandayelyed graspestis diseapp spet @f Hiie pinbgdiment, the
f .
regulatélgrt%lggtp Bbébl% ﬁq‘l%}l seﬁ%qta%id aiﬁﬁﬁa% ge!rga"i'rg Igrgt? egé&/@? grod}pce therapeutic
amounardf [hd0 upen sbbﬂehu&m epb@nﬁds mthahe arm:gean tiahh aspemirblﬁuhls
nmodul atj on devi ce, en can

embodimentSHF A st s B aeR Rt B4l gopilgien Gy be used in an

adoptive transfer technique, wherein a subject is or has previously been immunized with a

certain antigen and the antigen-sensitized regulatory B cells from said subject are isolated and

transplanted to the same or another subject. In still another aspect of this embodiment, a
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where the therapeutic effects of the regulatory B cel
popul ation, i.e., IL-10 production, are needed, thus

wo emal1isi7my in an anplified response to the di SREBEES1009/002560
vivo. [00121] In another aspect, a certain

regula @7 SR P BRE MY RoB i SAp OBt B SuBiGhet Bspode sensiized

with a @fseds8ispedifib aflii gedx, vitd\6r mherapEhé S@sﬂﬁ@d‘ieg’gﬁat&@ B cell population
antibody, in _particular, an anti-CD40 anti body

can thegtheetransplpeted éntothomginrlgsanether st by eny methdd known in the art.

In still %%ﬁ&f%ge% @ﬁ%¥%§§@'ﬂ%§é etﬁ%\'ﬁmg%[lﬁ?@ﬁfh lét&ﬁﬁ? ggl?}ﬁopulatlon

can be fad@em tany ithpf@ddble intinang A@dulation devick, tak descidyd BBowes &ttcording
accordance with the nethods. of the i nvention
to this eaé%wg» theninpjanisd regeialiery B eel! Berulation wilkprogepeisyategically

r t
oo B 20 ke AR e el TR RO Ry ©
cell popslatiereand héise&sbisgemﬁmhﬂlgdrwndmth be placeshiaatdmpbantable immune

se ce of th adn1 i stered const r uct
modulFEN G i) S0 SEHBeR R BeleRSCIREF H{CcA feFiniens at alocation
where ﬁfé"ihéfgﬁ’élﬁlctelf'féc@%tf't&er@gﬁ\l‘a{dry BYRIIGRpUNALBE, 2. AT Of Bhfdduction, are
omprised in the adm Ri stered conjugate. Particularly,
neededt, Hais sesultingin@aramplidled desponsa withe diseasgémsivopept i des,
whol e inactivated organi sns, and the |ike. [00123]
[00121$Pe G drfheaspart, %sceeéalmgéa@eaﬁecﬁﬁkaamrg@ﬁ cRebé §&qld1§teﬂeb¢n
invention include antigens f ron1@§£at|t|s , B,
conJunglon with @40 aganist, In a serain aspect ofsthisi emhmhlmmtuthnerthmapeutlc

bergul.osis. . tularem r {small
agent i U Sl rnnlgtieh S0URL YRl AR b B g therapeutic
agent lhh‘s{man efdlesule, RaRiypeptia® DINAYSE Rmmdthat iNeira@§itl@RS B cell CD40
associ ated with:infectious agent s. O her antigens
receptqrnc| ude anti gens associ ated wth autoi mmune
condi tions, inflammatory conditions, allergy, and

[001223st ARE .anti@éir frbmi dnly gk e@¥cq d¥ofder,Ar c@ﬂ&ﬁbﬂ%ﬂyeoedlsé@ as&ordance
and | nflammat ory di seases are provided, supra. 00124!

with thF ﬁn%{hp%% dhq inyentiqn. Exempdeny metigensaneladgbuttase potdinaided to
bactenglgﬁH lgb&%%tl?] ?Agl%g e'ng %ﬁt&ﬂ#&@g@s ?fﬁﬁ@%ﬁ? Sszsggﬁiefd' a&“mgﬂ{ ' 489 DNA
based vaodine é@mdshe antrgep awitlitgpitalty, beaefncadldsd byCééhuantd dsfaﬁy administered

f or use eutic or | actic vaccin
DNA coBiisiy i arqa 35‘1%@51%#8 ﬁq %@%%%C%ﬁ%ﬂt? ﬁweugen will
typlcal[)Dl%la??l]otélH c6mp EB&{ 1nQHp9&hfﬁ?§ﬂéred @o JS%HE ap%%ulﬁrl?,eﬂhk: antigen can
subse be sensiti zed anti om a
includgprotspe @mtngces,tpeahé@ whpledom@rvatedcnrg@mms |and thealglee. t he
| evel s of IL-10 production by the regulatory B cells
[00123]N Bpddifd&RIndPIEs bLAtiRE R that édﬁ B@:rhs@@ REGE 119\fenhBh $nclude antigens
enbodi nent, the increased |IL- 10 production by the
from hmgmm L laellnlﬂusmsetu& blsteh’@, Claatridivarbiotylénin iteherculosis,

L T e

herpes qfapbﬂwrﬂaa\hﬁfs}/arﬁi @tﬁbﬂ &ntigénd 4306 RledMith infeclBaLidenRI Other

section 5,5.2.3,  infra. -
antigens include antigens associated with autoimmune conditions, inflammatory conditions,

allergy, and asthma. Non-limiting examples of autoimmune diseases and inflammatory

diseases are provided, supra.
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5.5.2.3. REGULATORY B CELLS I N ORGAN TRANSPLANT

PATI ENTS [ 00126] I n anot her enbodi nent, the | evels of
wepdogsrtous | L-10 are increased in a subject reCPUSI009002560

an organ transplant by admi nistration of a regulatory

. . i j h .
0128 5]y B4 S R P v
diseasepspletifictantipansel beeRiminiseered dlbge Siifj cdajuncBon MethdaDD40 agdhist, in

. anot her, éSDSCt .of this enbodi nent, the reg]grl atory B
particulag) an 38ipuPAP pBHbedY, fardisa ey therapentic abpophylagtic vascinstfor

i A {1 Ri s enbodi nent, the
confenﬁ@;ﬁ%%&gl%@F@p(g%egsé%ﬂmgﬁl%' pool ed from several

donors. In another aspect of this enbodi nent, the . )
[00125] e gl anotiiey embedimens, ayegplatosy Bowsilavbeet mayrhesseatiizedwith antigen
. i ; ; : 0 )
rom 8155 fan 0210 o TR B R LI GARAEAPALy
regulataryd® kells inhaatarisplanoteciplient.s [ibareaspecttdfehis embedimeantdhé ereased IL-

10 prodiRGh B EESH] Dbt B2 be 2t RS s B decrased
immun@GRAhRERHLEsPoAsR o R thMSpILh AR AMsplaAf RREALMY The role of
this aspect, the therapeu’t)l ¢ agent cgn be adm ni stereg
regulatarty B eelds intransplants as déserbed ihZettour $5.2a%, infemst 1 day, at
| east 2 days, at |least 3 days, at |east 4 days, at

least 5 dayss2at | easREGHERXTORY H €T ILSINRAKG AN
| east 2 weeks, at 'eaka%Sﬁ?KﬁT PATIERGS 4 weeks, or

at least 1 nonth prior to the transplant.

[00126f\d M dn®tHeremdBdRhent the ldVelsdFeHddendGEN!- 16 are iREreBdan ¥ subject
nmet hod known to those of skill in the art. [00128] In

receivipg e prgan Fapeiantdy admisiseatieimseulatons B el fultsesr Jn gne aspect of
s emBSline Welea By 00} CUEDEHFACAYS LORPRER U Foy i, e

the subgrebsdherdodar. Tinensthgrdspeaioy ths ebbdigi¢ehs elie fegulatory B cell
adm ni stered fol |l ow .the transplant.[001 30] In a

populaties @Saftﬁata% E@&% a dopey tﬂ%gw%&tfa? Jutgete N am ppeat of%tbls embodiment,

the reg@EIGr{ Bséeﬁrp%gu?ﬁﬁ)ﬂrisepodiw frb8 se@é}gkﬁrfo?sr. holHeR Eﬁ)%gﬁﬁthis

According 't i s aspect, when t he regul atory
embodiugnt,ghe regubatonyB st¢lbsubdetas isetatedfromraasubpdcatita hast diedyywheeein said

subjectﬁggégrigégglrgsgr’. flgtrerrﬁ)té)gﬁg g %%r;?no ‘ Sfﬁa@%tpx"yjﬁ?g&}%arg om gtdonor
that is A aBd subjétd e sjedt @AS thelloAdY fre Midtod@Stible. VeEk, at
| east 2 weeks, at |east 3 weeks, at least 4 weeks,
east 1 nonth. or at l.east 1 year follow ng the . ..
100127) ¢ Sfkqse 41690 BF 15 st b Eparh B ol bl *Sadrminjstered
prior to A€ rafsliars Adeslingd®dhisAsSRE thOthempeutic ggent biH Be adrinistered at
ne enbodi nent, a regulatory B cell subset

0
least 1 hens afj least A 2 houss, at lp%ﬁt il slay, at t 7 dayseaeleqst dglays, at least 4 days, at
n engl iy i t] S | fi 0
ot s BEATOLARY 00 RaSETSHAL 3Pl el hOEREpSRREL L e
weeks, @rholdasrd nhonth ipeiok tcaths pladsyilanite Gidmmiatratibh bf the\tker@peutic agent can
decreased i rmung/i nf | ﬁ’ at ory response to the :
apy tl?é S d ,th%grt'

be by apy methadiosm teghese; of

[00128] In another aspect of this embodiment, the regulatory B cell subset is administered

at the same time as the transplant.

[00129] In still another aspect of this embodiment, the regulatory B cell subset is

administered following the transplant.
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such, the |ikelihood of rejection of the transpl anted
material is mnimzed. [00132] In another enbodi nent,
wo b@olievet s of endogenous |L-10 are increased POT/ES2009/002560
subj ect receiving an organ transplant by
d | .
[001 30§aunlslﬂrl1 §érfaaﬁlt\ Ila rcgféhearegﬁg{oﬁy %uée'll %ﬁk{ %cfr?]rﬁgflépetrﬁdegéfore, during, and
after tHeEt@mlslﬂmﬁlr VAddotidthg ® this dsb&tpﬁhctrﬁtlhé reglittotyt B celp e&ﬁsbcis
nt can be adm nistered in vivo g{ ex Vvivo; i

[
admlmf;qqurag@a Flgttgﬂnssplgnt@ # rpa)b analppséq{ed; ap feast 12 hours, at least 1 day,
[ C
at least %@%ﬁ %ﬂé§g§ gﬁgsﬁtqt fg&&\'}ﬂl c%/ég/g ﬁ%&s?ﬂﬁaységtp%%‘f %Q%yw at ReabiPweek,
at leastﬁbwaélat atdoast étwnehs:dit laast MWecia;t leastt 1. mbnthaosgdeast il gear following
aspect Pf t hi s enbodi nent, g% t her apeuti c agent
the trapspfagt petoyr ratign ofdpR pate sifer . 1 n' anot her aspect of
this errbodl ment, the therapeutic agent is an anti-CD40
[001314nt Albdedscribad mmdchonﬁlSeZ:lJ 8ipra, ipohy pmbbdhdfent [égulatorRBAel]

that .is abl e of binding, targeting,
subset ﬁ%ﬁlﬂ‘%‘frieﬁ é‘P ERAETS hat &S regeIying a tf‘gﬁ i&ﬁnﬁlﬂzqdu""ﬂi gntigens
speaﬁ@w)@he thah&ﬂathd fferfal guk@&e{ng t8 tlﬁ?lsllnﬁodhﬁletnh QhéHQAs‘f)%t recipient
33] I'n one aspect of thi's enbodi nent
will hawhedageaﬁedcmagmnbnﬂapmbtoey ofspersgdo thg tzaanSpluantedamiemai and, as

ctl the re tor cell.s.i the

such, e iRlBOR ot et Of el iaoted gt i Pugiie

According to th!s aspect, the therapeutic agent can be
[001323 dndmamstler echbatimenisthe leviebsof endogdnens tL-10 atminereasedtin a subject
receiviilgg@%ng%ngr%égpla%lttbyI t Plzsgg%gf a lra\%glétiet g%eglgg%}gbﬁe;qf causing an
increase@@$LL-10 pt&RIctioR by tieauldtom? BKsells & tHegrtitnt3 THRaKErapditic agent

| east. 4 weeks, or at l[east 1 nonth ﬁrlor to the
can be pdmpnsEigHn VIXGOK 6F SPvpat ¢ othe segulatery b selh pepilpionepsrhe

oGO AR o 4ARUDR BRIl I e

“actlvaitdﬁlé’rmp&latlbﬁ ragesd t«theghatientofin aapedifigaspect crfqhsatsrﬂ)oldnnent the
roductllmon y.the regulatory B cells in

therap%l&f.agmt tprgetsdng Bicst &P repente 18 anather ﬁ%e‘é‘s"ftth’é ‘embodiment, the
therapélﬁleﬁg%tqmin L.Iptg JEFo An@ib% bl sn‘?‘i‘%@%ul@a:ﬁﬁ&ﬁlgﬁ;ndtehbﬁm or RNA

I ment e therape wi'c agent ca caus
that is eapabhcqf dashng, nargttmgpapd odumtlukann@ﬂln%)esorasgm rasubiny nﬁrease in IL-

th t d fol l th
10 proqiEind b b REp BB a] oty HeBith “acpect, the ©

t herapeuti c agent capabl e of causing an increase in
[00133] - Imorpﬂr@dmﬁdf this bynbpdinengghe thempgputi agent sap'abletdfe:ausing an

1ncreas? A hg Bf) Pre ducﬂgg Ey @q‘:r&ﬁﬁlgpﬁ %gceegllg du f:t{enp%\m%d ﬁlgmlstereg %rior to

the traﬁs?ﬁhﬁpﬁblédr@mgg@ MHis aseab bR tﬁéraﬁ&ﬂfc‘ A¥8ntedini BRGdRARBckdY at least 1
10 production b t he regul ator B cells in the

hour, apleastd@thouss, atilensti lsdays atdeagt 2alays, hié captahdpyisaaitleast ¢ daps at least 5
days, ag fe ﬁ;%'a@a{y ;&tgéa‘%{jl fV&%rek af; léat‘g?%()vg QP%%& 3 \%etks géasil 4 (é@éks or at

ays, at leas ["eas
least 1 nemsit phorctaythe tratspl:ﬁaSAdﬁmﬁﬁty&onaif th@&;&fap&uﬁ‘@@é@m én be by any
Aeast 2 eks t ast 3 weeks, at |east 4 weeks,
metho tngﬁ‘?fs @ ©fBast 1 year following the
transplant or for the
[00134] In another aspect of this embodiment, the therapeutic agent capable of causing an

increase in IL-10 production By the regulatdry B cells in the patient is administered at the

same time as the transplant.
43



duration of the patient's life. [00137] According to
t hese enbodi nents, adm nistration of a therapeutic
wag@oti3wapabl e of causing an increase in |L-10PCT/US2009/002560
production by the regulatory B cells in the patient or
[0013 Srd ninrgéi?lt dnDiHe? gsﬁ% t &t thﬁ%%bac}d%lé(m Bihg ?I#]érapselﬁyé %g?r{t%ﬁbgbtlé of
n a ‘decreased 'l nmune responseé in the patle
causing &cicreasgintIlel @ pradsqlion by, thehaiuditoryt B eclibciartkapaitnt isnune
,,respon?e results in an increased |likelihood that the
adminigtered dollowing\thg fransglantcept ed, an i ncreased tol erance to
the transplant, an increased duration of tinme in which
[00136] helnta eontajrl aspecti theaherapdutid  agamdapablanf tasingamddcrease in IL-10
l.ifespan in the transplant recipient. [001 38]. An
productigany b ee AOBY Brvells ihihg @aﬁwmml%e@ Pefory duging mad afier
d ifo TEEFRARELE :
the trargB P Recondifig [o THR SebEte o et bele RpfBtk bl cqusing on
increasENHANOEPrdduetidby B¢k gulp@oyl BIjells m tha patient ieadoohisterad after the

t he. i nvention provjdes mnet s for treatjng and/or
ansplggiis oK e OB 95 Stfatl g Putso sl it arioh days, at least
3 days, 3 aSRPEA/sORNERS S AHYd, APRAEFddyS o Mkt NeBIITRIQEY2 weeks, at least

response,” particularly cancer, by admnistrating to a
3 weeks, b least 4 mackse tedst heoatht onattlpast 4 pyeart folaving the transplant or for the

. prophyl actically effective anmount of a therapeutic
durauogﬁgﬁ}é/pcaglﬁgtoﬁ 16éqpeof abl ati ng the popul ati on of regul atory

B cells that produce IL-10 and/or the ampunts of IL-
[0013710 BAe¢aidingrtetheseembydinteats; adminastrstipn Bf ¢ dharapaykis @gent(capable of

. _anot her el dj nt,, .the ipaventiqn ovii des, net.hods_for
causing BoheREs P! TR fucroliby B¢ SRR SIS EBANGER: (21
administrativaed atrb@ilgefy B ckh subseetdsigdin d/deRfeapé Didisth@eicspaist Yn the

. effective anobunt of a_therapeutic agent capabl e of,
patient sgaetting Berensplpah Whetsin e deaigasedtipmung regionse results in an

. (o) o -
increasBl BEHAR E AR Blant BRI BERED R Blrcntddflohéhp 19 the
transplam, asipechsedf durdtion efithne imwhich tlicdteartshlantisawtdpted gadior as
. ap_.anti body that nedi ates CDC or ADCC and kills target
1ncreasgc£p?e§1,3arb1|ntﬁﬁtrpm)&wl%tate that alters the function
of or kills target cells is used. In particular, an
[00138hnt AnrBAie afanslant danlbe pedformethadsbtding foethpseahethedsat i on
of the regulatory B cell subset can be used.
A.d er raTERA lﬁ @ﬁ EETINGUF THEB $PPHO TREAT
can bg, IS KESOERRTED ENHANCED IL- -
enbodi i erapeutrc agent 1s an anti body a
does r}t YP ze CDC or ADCC to kill the target cells.
[00139! N BNGlRRE eﬂl%B&ﬁﬁent,ttH@ixﬂ%ﬁfl?g%v SneMRdsHbi tredtiAg and/or
arget cells by apoptosis. [00142] In another aspect
managiof atdisesseordishrdendssodisted whithraageereased/dapeersed/snpaired

immung)?rgflla%)r(rletotr}l']faetsponse, particularly cancer, by administrating to a subject in need

thereof a therapeutically or prophylactically effective amount of a therapeutic agent capable
of ablating the population of regulatory B cells that produce IL-10 and/or the amounts of IL-
10 being produced by the regulatory B cell subset. In another embodiment, the invention

provides methods for the treatment of cancer by administrating to a subject in need thereof a

therapeutically or prophylactically effective amount of a therapeutic agent capable of ablating
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does not utilize CDC, ADCC, or apoptosis as the

primary mechanismfor killing target cells, i.e., the
woregoonst7y2 of target cells are killed by a nmecheei/gE82009/002560

that is CDC-, ADCC-, and apoptosi s-independent.

the poétﬁ fo‘é‘lgégd 1§”§fe 24 1|1§S"ﬁ1§?§ﬁddﬁ§ th ecu@?t%g%uygegﬁ 40 being

producBiNBy tiey reRNAtOrn & cellnfubsact s WIth the B cell CD22
receptor or with the CDId or CD5 receptors. [00144]

he b as. NoN~ Pl e .

[00140;{ i ésg)%& f‘cthlg E%ﬁ?&:ﬁef e ?%B%hg(g géet}lt 1S an. ant%)gg}_' gﬂaatt mediates

CDC oamd)(ac aﬁd ltﬁts&al(get @:lls dsmiﬂ&)lnumohyugae ghat yeBh@Anstion of or
nonkey and a human). In a preferred enbodi nent, the

kills taé&‘?bf‘é is pgedy In pagiculas, an antiBRAGEAD hapkibis sommeits the

ot RSP RS BCTEARER b ok GO 1985

CD1d/6sramdipodysesdndse wkdl L- 10 has been denonstrated in
certain cancers (Matsuda et al., 1994, J. Exp. Med.

[00141} Irg%goéheg é'légﬁlt ?nggsnég b Stheft tlfe' th%@% Jagég(lk 'ﬂ‘é@gﬁody that

does ndt8#ilizé CDA ol ADCC uglkeill-tie &Sgelg;al{seslnemoﬁier as‘tﬁ@té} theBmtibddy does
.C%ncer 70:.1, 182-5, Durmer et al., 1996, Int. J. Cancer

not killstge gaget £61Is Ry APRtOSls- * ' 1995, J. Inmunol . 155: 2240- 47;
Blay et al., 1993, Blood 82:2169-74; Asadullah et al.,

[001422001y arfother aBpactraf tiis eAbddimGht, thesthenapéyticaigenteinian dhn’mdy that

of the S i nvention inyolves treatin a
does ndtaeiigg S KHEC, B Spont™h 15 e pH TRy R iam fohalipe Rrget cells,
i, thd ﬁh%fo?i%f oPtrgR kalsd 28 kAfedtvyes hbcHaish dHEIESCE, %yt@t Ofnd
subset and/or reducing the anount of
apOptOplBﬂddﬁpenlddmy the IL-10 producing regul atory B ceI I
subset. [00146] Any type of cancer can be treated in
[00143CC ﬁ{ SRS adpdchof {Hlsserﬁ%ci]&@nﬂ)fthetth&ab&ﬁ{%@g'eﬁﬂs a small molecule, a

limting exanples of cancers includ | eukem as,
polypesu@eh DINA pert RINAt tha inferaats wish thecBicell Célaaerm%ptomuv@l the CD1d or

hocytl c |l eukem a, acute nyel ocytic |eukem as, such
D3 réa(fégi%rryel obl astic, pronyel ocyte, nyel onbnocytic,

nocyti c, and erythrol eukem a | eukem as and
[00144ﬂye|Tb@|ylstp¢<ass prsfesghlyaonemmehsushiag npe-pkiatate s g sews, aigs, horses,
t t te hronl el.ocytic | ocvi i
cats, d?%é ka'?so etc)e{Hrc]l 0&11%19 ocy |%’S1u°h g3 c%lno alg{)]lys %lé%ﬁf e)nda
humanb.ehkzepﬂeﬁerreﬂcdnya),dﬁlham the\sabjact 1lsumnhgmas such as but not
limted to Hodgkin's disease, non-Hodgkin' s di sease;

gungfhglgngy&%ipg%ﬁD%%Eﬂs AS ory rryel orra
ost eoscl erot| %éﬁe%[ﬁ ffb eukem solitary

[001453\ﬁam9¥1%98@em@“%>% fp?%@?éé'thﬂw gBWAR M&&Fﬂ)resmon of 10 has

denstroni's macr ogl I nem a; rmno onal ‘gammuopat
been derhonsttetdain weriaid cangpns (Metandrgt abe b9 J i MehdB80:2371-6;

Salazargamgog 2 Qy’195‘?aJv¥ hal WGol! lgb %?8? %20?%agenbaugh etal. 1997, J. Exp.

Med. 185:2101-110; Kruger-Kraskagakes et al. 1994, Br. J. Cancer 70:1182-5, Dummer et
al., 1996, Int. J. Cancer 66:607-10; Kim et al., 1995, J. Inmunol. 155:2240-47; Blay et al.,
1993, Blood 82:2169-74; Asadullah et al., 2000, Exp. Dermatol. 9:71-6). As such, one

embodiment of the present invention involves treating cancer by decreasing the level of IL-10
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and connective tissue sarconmas such as but not limted
to bone sarcomm, osteosarconma, chondrosarcoma, Ew ng's
w@ a00008€12 mal i gnant gi ant cell tunor, fibrosarkPOIESINI/002560

bone, chordoma, periosteal sarcoma, soft-tissue
ina paﬁ?rgtﬁg ggercdctg@n%gf Egg%lﬁﬁ&gofs Qx%gggg)' ﬁ'ﬁgllﬁ%? < glra(t:o(%aB cell subset and/or
reducing the aatouanast IL- Yopdodogsditsathe Ghel,0 predudihgeregolatory B cell subset.

r habdomyosar coma, synovial sarcoma; brain tunors such
[001463| %ﬁ& Po¥ of dgﬂlér%ﬁn b8 uegx!eg ‘?ﬁ'gcr ?cfa&.%é’ GHthAR: W%@d {th%% $Vention.

ependy ol'r'gode nong

Non-limétingséxamphesiusficansess inchuale) dmikamyarsg sunhm,s but not limited to, acute
medul | bla toma, ni.ngi oma, Ri neo

tomm, .
leukenﬁ? euis e RYtIC AFukeaNg, AsHigimY wﬁlﬁﬁ%lacenﬁ?sea%qh Bafeloblastic,
I
promyLBERUS R g oS, A B s
myelodysplastiusyndroroe rebirangeruk ena thy) sitmh s buterm;ﬂmumdde,rthomc myelocytic

(granuggﬁlngg%%g 3: tqn?%aglgxgg]’,o tUbE&?{:mg{ :?ig)tég relglgq{axa polycythemia
vera; 1%%1&&%%@5 ¥s Qﬁt%&%lmﬁ&ﬁqg Hod@ﬁhwkeaea%ﬁmmm 'slals@age
limted to pheochronocyt om and adrenocorti cal

multipleanydlomansuchtag byt rotd amidest tosoutdesingineltiplstmy¢leing seprisecretory

myeloBRSdog L b B T B AR A and
extrampaiiltdr¢ plasmaCRomeas “&Wﬁs@&n%a@@@lobhlﬁ&xﬁd th6noclonal gammopathy
i nsul 1 noma, _gastrinoma, glucagononma, Vip
of undetgpined significanaces benien angelonal semmenathy; rlilsaw Jrain disegse; bone
and coféﬁéchvé HERe: ax%lnldk gl?JhyasGo%?ﬁ&r SmRUFR t?o%e*%%ﬂ&ohm‘a,’%ét&%mtc%ma,
shing"s disease r ol n-secr et unor;
chondmwmgawmgamdrddnab afatignamigmt odl] tuye, fibrosatoma o€ bors
but not I|n1ted to_ocul ar nel anaomg such as iris

chordoma, peagsical SHEPBR-FLft-tasPe SEAIMas, ABEISFAreqMa3 (hegrsggiosarcoma),

fibrosaf&Ingd) 051%60‘?54 ﬁ@&lr@%a?{@ma Yggéeﬂé’émz@ Q{?ﬁﬁﬁ né%éﬁﬂ:o?rﬁd

‘ squanous cel | caréinoma, adendcarci nong, - a anonm;

neurilepyrhoma, rbabﬂnmyosmhrnassyanuahwsomal Hramaumprscsrmah as but not limited

to. oli nel a%[oma noca bascii cel l d Ci n@gg&, lial

0, 81083, @ Fﬂfy"oé?f‘b Bag & i “HP%&BS% YA ‘§P "é‘é’ﬁ 1ogn4; figpgtia

tumor, a8owiik ne@lindrhalick/fopHaryiidiadaHedtRblasefiaC hidaiondd)d
adenocarC|nona uteri ne cancers such as but not

pineocyioma; pinepblagtamerprimpn braiarlpmpbemashraast candennciuging bt not

11m1te(f)‘t\(/>"j8t‘uﬁﬁp~I c%?ﬂ@ﬁlr tac?]egﬁ:@rgar@ 091 lollgﬁnel(s( nz]df cee(iil) cgrcm%\ﬁ?qr Fxﬁraductal

carcmdrhlzimllieduﬂa@ trbdso oRlcet Uﬂ‘@dino&&ﬂmﬂ%ﬁbr @W@ﬂﬁe@ﬂﬁibcéﬁ papillary
but not lim.ted to, ,sguanous cancer, adenocarci nona,

breast ganspn, Pasetisdisease And inflaramaient breatt dances: adrenal eansshsuch as but not
llmltedztlg?ﬁgégﬂ&%bﬁoﬁ%ﬁ'aﬁmcoéﬁﬁﬁﬁp@norﬂ?l tgﬁ%macanc su h as Ft not

smacyt omd, verrucous carci hona at cerl
limitecbtelpiapllkaegr ai ﬁmﬁmiarﬁhmui:ctancan medsllay chyraisl dancerrantl anaplastlc

ed to, adenocarci noma, funga in ol 0|d
thyroid gRgire ppitgeat S BRrT PEFLT® BpehHIGE ta triEe, gastinoma,
glucag§ﬂ5rﬁ@d‘1;§k§na B af3ftih-Jei¥RAL WBnor, ARPSAERBIPor islet cell tumor;
fi brosarcoma, and carci nosarcona; col on cancers:

pituitaryeqanegrs sughcasrtait liniitedto Canloing’s dssmhe, awolixin-seoreting e
acrome&%}y, %ﬁé‘ gl tlelg g%;agre\;g aergg é%n%g'& sglgg a3 aq no??l t%d% Btular melanoma

S ar Cl norra
such as iris melanoma, choroidal melanoma, and cilliary body melanoma, and

retinoblastoma; vaginal cancers such as squamous cell carcinoma, adenocarcinoma, and
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chol angi ocar ci nomas such as but not limted to
papillary, nodular, and diffuse; lung cancers such as

woorwoasEhl: cell |ung cancer, squanous cell carkPCTORE09/002560
(epidernoid carcinona) adenocar ci noma, | arge-cel
melandtiid; Yu slsafidthoyd ééﬂ%aléﬁﬂ&ﬁa[ ’mél%é: Whocarcinoma,
aﬁcers such as tqnot 1 to dgerm nal "tunor,

basal csi cancoroma, aarapxhasmdd)ageﬂ’ adisease ;(deymca:la:la)lcers; pethrestbme potdimited
nonsem noma, enbry, car.ci nonm, .teratonma carci nonm, .

to, squarap§ GRULFAES YRR W@BR“%“&E""@%r‘ﬁtemﬁr%i’%{ﬁ éucg’a*}‘?géﬁt §gahm‘ted to

endoméﬁﬁhfﬁ'émgﬁfa aRQtutdrind sﬁﬁ@nfaoovaﬁ{aﬂ%taﬁéé@ sddﬁtars%%PhSH?rhit@d to,

neopl asi a, adenocarci noma, |ei omyosarcons,
ovarian e;dﬂréhal;@sanmna;ehorqb@hm tunzTcgeTsy cerblrtatnoc,aamdestrsnmhumcas

us cell carcinonm; basal .
esophage] capcers wkhieg B} o AL ebpwous Hrcst HBiocAgoma, adenoid
cystic édrﬁh&%g flcAPRIEAHBIddaRAA®ma, mde@&qu%bmﬁclﬁaﬁﬁl $8¢Ba,

and adenoi dcystic carci noma; pharynx cancers such as
melancnnﬂ pﬂasmalcymaeuermcogq qamsinomac and oat el ésmalberll) carcinoma; stomach
ancer s such as

cancery Sichi48 BiP nord th fed BN &S eRbRomE nidiheil pol Bl ebyBtine,

superfioRl spreating Miffesely spréddisg neaitnag lyﬁbﬁ@:ﬁﬁﬂlpdﬁmuhﬁf fibrosarcoma,
mel anoma, |entigo malignant nel anoma, acral

and carcasRIgPM3LLOlAR FANSFATEC | grrsprss Linerqancery éFPl’a%S By pohmited to
hepatokélmlalr%% iforh§ h@% bl %g[rﬁl’adé'g AR denocarcmoma
yper nephr ong, rosar cong ansitiona ceI canc
cholanglroeminopﬂilswhah asrislit not llmitedl er papiNiry neodutanaord; difflseg dilﬁ’rg cancers
cancers suﬁ:@&as but not ed to transitional cell
such agngnsmglheell Wng LaRess: saeﬁmoesd karcinemp bPidermoihgarcinoma),
adenocaRliTd ML r%a%@ﬂ carcthoafifddd Pihll- @él‘f‘l%ﬁ% %aﬂc@?ltb'sqf%ular cancers such as
myxosarco ost eogeni ¢ sarconm dot hél I osar conm,
but nof lmmmmmmmn S3BINCTpINapEs e, [eddssio flypicy)nsparmameytic,
manglog%,stoma ithelial carci n(g‘a Ik
nonsemunama A By AP AEHRO 4 L HAIOTA AT RORar OHOFFCing e fy olk-sac

tumor)IpRBEtLCANEES QEh asIRR AGERMBe R 5%5%%@5@35%(31% Riebplasiy,
carci noma and papillary adenocar ci nomas (for a revi ew

adenocgfciranah leipsypeseema,sad rmlsihmsmoraa,, pmgscann;@rdi @heancers such

il h an

s but 8o s Fuarh RERNERino s bl o BT Ul such

but nofdiraged aﬁ:lenadaeahmmtmumgldaﬁﬁ@fd&famndﬂldmahg aﬂ’aitgﬂkt)@tlc '
Pengui n Books U. S Inc., United States of Anerica,

carcinqryg; dahsaméﬁéelcewsqcefaé bisheed liveites tQ sanamews eefliqanpearygnd verrucous;
skin cahgcq}égclh 44 ?16151%’1.{1&@\’(? Ibﬁsa@t:ell Earl:ﬁ?o&%vgqugﬁﬁ)ﬂs cell carcmoma and

ennnstrat I'n certar’n autoi nmmine ah
melanatns sapaficiah s;irela:thmg melnmbmaonodularl rh&ldndma slgmt@rmah gmpumelanoma,
eryt hemat osus k et a

acral leﬁtllgm gie! anfguaz Ingy, caqueE,sr%lﬁ as gllt ngt hmlégg renjal celb‘&gemoma

adenocuﬁﬁlnorﬁg :h%'pgt%gpﬁ]rﬂ)na ﬁﬁﬁfs%bﬁqaS&érﬁftﬁﬁhﬁcéll"%@&:a(\‘@)aﬂ)elws and/ or
. Rheummtol . 24:328-32), Bullous

uterer)P&hbm deindr; bkt encets suth as 19961 limite to Densitioral celRearcinoma,

228: 353-7 1998 ., De [ ..
squam 835 i, 58k S5 Pmpreb it B Sy
myxosdrcoma/158#uenickartohfd Endbihel ds@domh ﬂbn@haﬁ’émendbﬂ&@wsa}coma

Investig. Dermatol. 197:833-7). such, one
mesotheligB@; $1BRYioHa, hermangioblastoma, eplthellal carcinoma, cystadenocarcinoma,

bronchogenic carcinoma, sweat gland carcinoma, sebaceous gland carcinoma, papillary

carcinoma and papillary adenocarcinomas (for a review of such disorders, see Fishman et al;
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present invention involves treating an autoi nmmune or

i nfl ammatory by decreasing the level of IL-10 in a
w@aioast71t n need t hereof by abl ation of the | LPADUS2009/002560

produci ng regul atory B cell subset and/or reducing the

L b - i '
v, 9B, 2 P 0 ARUTECo b 0 OGRS 091, o
Decisianst Whﬂ@bmpleﬂe Bealk ef Chnder DiagosisTPreainesht andi Rﬁbbeas'ethkmg

| L-10 pr ct| can he treated |n accordance wt
PenguippPengyin %tfhe Incy&itedoriatepohdmericsy lﬂ?qwoqaregitbyotﬁference

h ﬁpft@ér{{?a?_ d| sorders is provided above'. [00149] Any
erein fitf 0 Efl ammat ory di sease that is accorrpani ed by

ncry ease L-10 production can be treated in
[00147Acc8r°a%ﬁ%e%iwl§wf %115 haxe Regn, qq%gatﬁﬁerémrmautﬂlmmune and

mﬂamﬁ‘ﬁfbrir Hﬂ'lféswﬁmc}d&ﬁg, Bt héH i %%?%teﬁ'icsﬁ ﬁ@ﬁ%}%{x{lﬁ%gﬁﬁé}k etal,

above I n"an aspec I's e ,
1998, @i Hoghs Rbéurhdtel. i161283t88 h.laramte leealsSl®85 1 o Bxpelbfed. 181:839-44),

syt A ok SRR 987 0R ol b D A Pebihho
(Schmip et 4161996 aeh. pénﬁal%lsR@qulmm Gihdafori¥Rk de@%f Ekpe
i nventi on can be used to treat autoi mune di seases

Dermatpd sttd b &l and atoptti dermatihie(Ohmen ¢ al. 6‘1/%955 J. Iunupedt 154:1956-63;

sl AT Y BBl AR RRo 8 X5 R EGREREGH or e

presenDi@verRim 1h@01i/ésﬁt@éat1@gtaﬁlaﬁtﬂiiﬁﬁuﬂb%@&ﬁﬁﬁmﬂ@t&@cb}aﬂaﬂea&idghhe level of
dimnjshed IL-10 | evel s, wherein the autoi mmun

IL-10 igjaspatisat indepd thepeof by ablasion of the i+ Khprodpeipe segulatory B cell subset

and/or g%‘ggfg ?&Hﬁw[oq% % {1;? %tbh/' the mgg I‘P%dfﬁﬁ%%%pl%fo& R &11

subsett herapi es that are ained at treati ng di seases
associated with a helper T (Th) 1- nedi ated

i nf | hd h
(0048 P IRS bk SRR e B8l o R AL AR I
producasibh eamb¢ tmaeak‘pmcbrdahcdi briith tkeivinedhodeoftthe idventiet. hAd®ndimiting

t he inve cﬁ)‘ encorrg,é%g a;her api es that are ai med at
list of guyteimmyny ¢surdersdspro P¥d with a Th2-medi at ed

i nfl ammat-ory response but not di seases associated wth
[0014%99 TWny-mmJIéﬁhﬂaimthrammamtyatrieapxmms;mnieﬁ.tfy icrekiiedAP K5

00155 e enbodi nent subj e ufferjing from
producig S8 b HEAFAL Sieauingai by hod of e prehlich cAua-ipiting
list of ﬁ‘l‘f‘lﬁhﬂﬁa‘i&&%i&&s% bevﬁ&%ra%ﬁ%”' c agent capabl e of

abl'ating”the population of regulatory B cells in the

nt and redyci,ng th un L-1Q prod )
[OOlS(ﬁ gréaspsg cﬁ‘ﬁg d_};{??ﬂty&lé ng:glpcrcfsrs)g&ﬂ wfzrgﬁjp n gag g usec? to treat
inflamfRERY HiscaRs REGEIaRId With dinsiRiaed MEND levielRe bl ¥t aRRhifune diseases.
[00151] In another aspect of this embodiment, the methods of the invention can be used to

treat autoimmune diseases associated with diminished IL-10 levels, but not inflammatory

diseases.

[00152] In yet another aspect of this embodiment, the methods of the invention can be
used to treat autoimmune diseases associated with diminished IL-10 levels, wherein the

autoimmune disease to be treated is not systemic lupus erythematosus.
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agent targets the B cell CD22 receptor. In another

aspect of this enbodinent, the therapeutic agent is an
w@niwASDR?2 anti body, a small nol ecul e, a pol ypr@L/US®09/002560

DNA, or RNA that is capable of binding, targeting, and

toons3f A YRR afieec oS RisTimb R il e bR ap o Bhd™

encomAb dibrapiey thatoars dimeicdt teafifhgdisegyes assoviard iwithakelper T (Th) 1-
defi ciency di sease assocjated with el evated | evel s of

mediateq iflamnaatprydgsnoasphutnekiseases assopigtedrwith @ A2 aprdiated
am@ pl e of ablating the population of regulatory
inf] %gf 1% m the patient and thereby reducing the anount

L- 10 production groduced by the re%ul atory. B cell
[00154ﬂaop151 aataltﬁmatuvna agpeshatihy embediwent, dre methedsofijbainysntion

encom{i8 U PTEARALE oA LBl Red 0P e Rl Rel TR Th mediated
inflammhternaspdrise bagrotidiseasaarassoeiatedCDRRA adliil-hedigyted anfaminktory

nol ecul e, a pol ypeptide, DNA, or RNA that is capable
TeSPONYt pj ndi ng, targeting, and or nodul ating CD22 so as to

result in ablation of the regulatory B cell subset.

[001 3/4.2] THRERARI®Sat i ve enbodi nent, a subj ect

suffering fromcancer or an immune deficiency di sease

Ss t el f

(0013553 RER, Fbdtihchir SHBLA SR Rollcebigs ) R SRR el of L.
10 is treatpdiby edmfmsabitlah |0|ﬁ 9 tlndrepqnmp ukernticapabdé of algatired the poﬁalatxon of

cells int atl e t.hereb ng.t he, apopunt
regulatGy B RellinhS pll ok o Sapcing (s AR g [P besuipaploduced by
the regﬁl'%lﬁ)rj'f wuqso%man Cel b spatdsChspet It lemoarﬂﬁéd@ QHé ﬁ&rapeutlc
{e.g., anti-CD22 or bispecific anti-CD I d/CD5) o
agent targgts yhreB il CDddieegpsoralda@nptar aspeelyafdhis ﬁd‘é’l@ﬂllmm the therapeutlc

agent i B 4L P22} Sudy sllal et B TRV BT RRA, R RA thatis

capablé 6TbiAGIGL ORtHetiAg Cdndssr @Sodul fifdg, CDYERs ad ©@3sull i@blaaide off thd
are _known to activate conplenent. Human Ig3@ and |gG3

regulatgryeB elbsbseo nmedi ate ADCC. [00 159] Anti bodi es
targeting the CDldhl ghCD5+ regul atory B cell subset
[00156¢ anlm@oﬁhﬂrbhﬂ;bdﬁmﬂt,ugatb@&t tﬁfaxr@ﬁ@h@xilmna@e eficieficyndisease
met hods. known in art D Joseph et al

associapsiowith eleyvated @g’ﬁbseqf Ihe]SO 1s p(ya@gm ad,mmmrﬁ@ \A thgrapeutic agent
capablé’ﬁﬁib@%[r&ﬁh%"ﬁﬁ@ﬁ&tz?r{‘e& %%@%99 @GD%HQ R%ﬁ{étdaﬁné’xﬁfaﬁxg qg%g% eggcmg
the ammﬁnt@fﬂbﬂﬁ)pr@dtagenpsoduned byl éheanpulawtypBalelltpepuladoy. In a specific
aspect t&xgsze:ﬁ: ; ?Etlet egt ?fﬁP%}g{?aﬁ%g tétgrrglggsttg? kﬁeﬂéflggﬁ%:%éptgf In another

aspect 8f tﬁﬁ%%éﬁﬁ@htl t}féEiﬁé}‘éPélﬁic'h%knt @bk ¥h@de ﬁﬁﬁ)@ﬁ? 4 &ndll molecule,
chl or et ham ne, thiotepa chlorambucil, mel phal an,

a polyp@ahdcu QNAeor( }B@Matalﬁ dapabiqief lplnémgmlng, and or modulatmg CD22
ham rormrrannl tol,
S0 astQ %P%‘Sf’b@%@b% ?ﬂﬁ?ﬂ Eﬁ/%ryﬁ-ytelp%‘i St chl or odi anmi ne-

gl atinum (11) (CDDP), and cisplatin); vinca alkal oi d;
[00157ant hr arcsltamativs e{révoglmeluaamdnm isefiferir{ef fommsanger or an immune

deﬁclelg%aycé1 o g'asrg)ﬁlape% Qs ec? ie%ls o%rff,l 1%' 19h gt%di) administration of a

bispecific anti-CD1d/CDS5 antibody capable of ablating the population of regulatory B cells in

the patient and thereby reducing the amount of IL-10 produced.
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(fornmerly actinonycin), bleonycin, mthranycin, and

ant hramycin (AMC)); calicheam cin; CC 1065 and
waleowman7ives thereof; auristatin nol ecul es (e.BCT/US2009/002560

auristatin PHE, bryostatin-1, and dol astatin-10; see

yke et al,. |11 . er 46 3
oo gl TP 68 R 950 S IR DG R AARE: o
anti-CB22 Bﬁﬁ@pe‘klfﬁ&ﬂﬁiL):Dlmmlaﬁ)mn&Eot?be that¥ntdian&BCdYadgbody-

12: 735-40 (2001), wall et al Bi ochem Bi ophys. Res.

dependephandmedigigd foxigity)or $935 (caypmgmenicdepsndent cytofqyicity) can be used.
e
Of the (R R gl bt kiacls 1621, IR 168 M1 ORM bR known.
to actlmtfzwmplemhnﬂallﬁmm g6 lga.nd k(3pns kdewn to imepiatecABDTC.
ki nase inhibitors {e.qg. conpound ST1571, imatinib

i aih |
013928y AR B0 800 G550 s 1 e
conjugfted go a cpm(rlxllct ageat, usm)gtmethadisalmawﬁn the ami(iedé. ., DiJoseph et al.,
et oposi de

hi
2004, §lim e Th 20817 BhAS S gy RIERFIRE wheg e mecnibodies or
antlbod%pff'&’érHQité: {hrét a4 ﬂHM&MQﬂeCAﬁCCderC 0 anqq}hﬁfnﬁqﬁﬁﬁﬁileg '8¢ cytotoxic

IMi t oxantrone, mthranycin, actinonycin D
agents inalisiw;amnute&mbms de.gneytoging ambinasaledsminwptera, nethotrexate, 6-

merco 350 Bp R B RSB B Bl RS g

(e.g., n%cﬁ@r&ﬁﬁﬂlrienth%t a &ﬁérarﬂﬂ%&l rﬁeléﬂﬁaﬂ VWrmbstHBIBEIR) and lomustine
383, 790, 6, 335, 156, 271, 24 242,196, 6,218, 410,

(CCNIé),, pydomsphanidsbusolfan, cshlmgmom?@mt@, sstezprocin, mgenyan C, cis-

dichlor%d%éﬁﬂ%%—iﬂatgmg‘gél)%D@ %géig@%ﬁn)é @@% %Eéé):%d;sanggﬁcyfgges (g,

daunorabicuo(ffomr@maamemwm@ addet @ abibin);r @itibictias €. fed&ititomcin
their entlreti/ farnesyltransferase inhibitors {e
(formeply agtinomyciph/g egnw&%;_mthaﬁayqlao@é apthamyeia dAC)); elicheamicin;

cC1085 FRegingtivE EOGIhrRR) o 1aks Y, sfidan FLE, pryoppgn1, and

dolastain4ll) séxAWoyke 414, 238imibrob0A g&di Chémater 66380583800 DDW oyke et

o, Anfinigih ghsenis ChaRoEr 45 358 QUD. BoBamnpsiet of; Aueanagy Drogs

12: 73564(??30§)3Wa1f5et .SBMemﬁB?(%& $36ss. @01%%5.1113%36 76-80%39946,
6,21 1,193, 6,187, 786, 6, 65 096, 159, 984,
Mohangadisi HsGnt. 6. 080730936572 51Manll o wiiah 489 ne@pemtdiaseforence

. 6,103, 723.. G, 737. 6,090, 6,080, 870,..6, 077, 853
herein 1 G efffned); DRvA-Feir it ighabiios (66 oipegsiag opbpolsgsn
kinase ﬁﬂﬂﬁﬂo@?&g edtpSurldST 13973, inddtinitdmeyate mKaﬁtﬁrJhﬁre@'aﬂ Clin. Cancer

ncoriorat ed by reference in their entiret

Res. 873 b6 5602 0020); dempen!eipesandeother cytospnie @gmderg paclitaxel,

cocrB % S5 ey 5, DAL BRI cncposice

vincrisfige, azmﬂlme; ahletecinXRaX0fibida, dahnmbxaﬂ.}@ﬁiﬁydré@ﬁrﬁﬁﬁcenedlone
TAN-1 5 TAN 1518B, . KT6006, KT6528, ED-
mitoXaRfEoBg Fit mcwoactlmsr%@ Daly &eI?Yé%%tesaﬁﬁr@Pﬁ)glumﬂlg%t%.nﬁocame

tetracall®NidBARE, ﬂr"ogﬂi\ﬁ%lot?' aﬁﬁlleﬂu?orﬁyéiﬁ aftd aﬁQSQ&h&I hcgﬁ((ﬁoégé‘{gﬁr@@ﬂand

Hoechst dye 33258:  nitidi ne; fagaronfne; ber1 ne;
those compaligdsedisdiesed-in &pS.ravEos. BQAS,759, GAP9 ééhie383 790, 6,335,156,

6.271. 242 8999958% 5 €514 % s 378957906 % 05£651, '3,48'%?877, 5,958,769,
5,925,376, 5,022,844, 5,911,995, 5,872,223, 5,863,904, 5,840,745, 5,728,868, 5,648,239,

5,587,459, all of which are incorporated by reference herein in their entirety); farnesyl
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U S. Pat. Nos. 6,277,832, 5,998,596, 5, 885, 834,
5,734,033, and 5,618,709, all of which are herein

wo ponponat ed by reference in their entirety);PCT/US2009/002560
adenosi ne deam nase inhibitors {e.g., fludarabine

transfeg%Q %rﬁl%{oq? e 1 ﬁl E4y o Bﬂg%?é@tgég' Ad {}1%)5 {ﬁgsed by, for example,

armaceut re acceé
U.S. PatbtNigsa b @S 8, 9aﬁ,d6 ps ndrlggﬁ@44dﬁé7r4eéf436,[960,]f§032 950, HHA0IBY7,

6414, ERTSIL  IEF Y ! D2bo L4 S s SHIN SRR 534,
6,362,9&8?839,2 768, 947 4@”6%@%1%%@@@5 63?63 b%%%%@t @%é 940,

a radi oactive rretal "ioh, &uch as a~enmtter
6,232,338a6,228865, 6,22R836; GLA25,322| 613il 8406, rﬁ 2t1hl£306t18é;ﬁ861 é,rl é9 096,

6.159. 5o P dibui Sor et o SAAD o a4 Brap. ey 088,737,

6,090, mns l@s@tsrmgs OPUg IRl 93818065738 L@@&gﬁw% 03246k G5 EY82,
T indi'um 1310, I317yttrium 131 hol mum 131

6,051 ﬂdmd €.010,805, pxbll qudpch drechepgin anpprpgirated by eeferenre th their entirety);
topmsocgﬁe%iasgt 8%11%rtgrsfe v f npo(%}qecm 1r1ncbtet heSW (t)g;}/o?elclag 9-

ammo&gi(%&th@cﬁﬂ G2l paeHasany; XM INT, INT-622, ibifesE tpyfazdfiabridine,
whi ch can be attached to the anti bod% via a

XR50Q%1, ﬁm@pmeé‘diﬂ ECEI02R, TANCEY! 84 TN (1 658 ByrIeT 6928, ED-

s R A e

such aslH8&hsHilye334 2 gndHReTHsD dfe 35553}' ﬁltlcﬁlﬁtﬂ figa&’mﬁﬁmﬁxbeﬂierme
al 1999, Nucl| Med Bi,ol 26(8)
coralyne; befarlepashent; RC-fios eptissage ﬁlé&%iuﬁlepﬂdqsr{élgr, t@ﬁ@.@%ﬂqssé in the

U.S. Pz&tOIQoél%lel @255 '9bk 8%?%?%%%?%4@@ and 518 ,C e?,l%’ldéf which are

that targéts’the regulatory
herein pmquoaatcabhy refbrenemini th&Deatimny)j dutedysln@ dedmispsednhibitors (e.g.,

e R o O B RS SEBL b sl s,

solvatek EIRANSE, AFploBARS th@estyt Ot OXi city. In one embodi rrent
the anti Body is conjugated to a plant-, fungus-,

o060 2Ch R e e oD L A SHEEB 58 ?@af f?%ﬂatory B

cell popiilaiiéi, e arfti-CD224Ar bikpetivie anvlEd RﬂCDS%ﬁb&d}@@ﬁi Bb conjugated to a

aprin, al pha sarcin, aspergi I2I“| n, [rictoci,

radioaqtive oraielliemsush asiths taiphardmittersy| rastam ebismuthan bisoutl the beta-

1 he | i,péed
emitei3Z0REME, "9k o BIRE o st ot " Prblonimiocyelic

chelatoes(@ieﬁxllﬁir eotfughing vadibmesl &g, vialudipttiut hbelimnéd td, Y0i@aim, P'L,
I n gpot her gpbodi ment, an ant agoni st capabl e of
Yttr”é‘ﬁg ad}%@lt@mzz SEgaRWn alosP Al YREPHAR AT A 0f tUpse disted supra. In certain

t " III

embod escrl é%gcﬂ"é%%‘l"#ﬁfsat%t‘g 214%’?(%646}88?%%10?8&&;@{ Ntﬁaﬁ N
tetraac&i289d(I3003), which caobatedathké tethe ahiibodf en ariinker moldcale. Such

. ret I n on ect f this dinent, the )
inker 35fceiSt MmOty GARAN b {reui kRGOSR patdBg 44 4998, Clin
Cancertloeglmopmb FB P%fé?so%aQtocfl' n99@>ﬁlacoxﬁ@§éﬁéﬂ] 1lot14)a553 7; and

al ternative enbodi ment, a subject sutferi ng from

Zimmegmap,cat abr 1999, NualLiMed Biol 26(8): 943 50, each incorporated by reference herein

in their entireties.

[00161] In still another embodiment, the antibody that targets the CD1d"¢"CD5? regulatory

B cell population, the anti-CD22 antibody, or bispecific anti-CD1d/CDS antibody is
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defici ency di sease associated with el evated | evel s of
IL-10 is treated by adm nistration of a conpound
weapahbg1nf engagi ng a marker or nmarkers on t hBCT/US2009/002560
regul atory B cell subset can inhibit the production of
. . : | s.. RER R |
conjugged 1 ot ROHR L et ol DR lol) Ao REBRTI AR o
cytotoxibiey. elnf oneserretiddimentethe laatibodyyis cojigated taug planp efingde sor bacteria-

) i ncludi ng cyclic peptides), polypeptides, proteins,
derived:{getire; Nomdmidne AT ME plesus towimingiods rﬁ”o‘?}&é{h ogins, Tibosome
. . €m. et het.i : 1
mcio SBUEAR, FLTRLAIRRER B0 00 SHERIESAF MBSt gl
restrictecigagbenucledges, diphtheriasqen,tbaoferinhérslotrrim dapen toxit)&ranzyme B

canpound i s.an anti - 2 antibody. 1n another aspect.
or the IR B iech SEBIER enqae ot HOATR i il S IEdepones fRGlfRin and
derivatdeRaad vefiadtdimerpbodi ment, the conpound is an anti-CD5
anti body. In another aspect of this enbodi nent, the

1001623 30 R TRLRE CTHEHE RSP HOR S PLARTS o/ GmEPEE A3 ol he

regulatdty BlceRpepigfiodSREShiHfic N 1553RAHWRE AL that BEcHBEPRHOHins et
is a bispecific anti-CD | d/ anti body. In yet

al., 200638+ Ingnunod p¥52994,80Q % incoeprsatel irerein by refereneminuitscentirety. In one
aspect ggﬁ]gsg%ﬁ %?é%gth {}Qﬁﬁ%gth%gg @2&% gatB é%ye?negﬁ%ggf cnok%uéa?eed to a toxin,

such a@fhkishshn t8&ipor ding to these-enbodi nents can be any
type of antibody or fragnent thereof, as described -

boye. cor.di ng.ta.this enbodi nt dm nistration_of
(0016331 °YFen MG edthtodimiece STRCing AR Ah e oF ab Sfyiae
deficie8®) disg3pubsadtiata With Eleago® NvelshFTEAM0, is ireled By Admistration of a

anti-CD22 anti hody or fragment thereof to a_patient
compoynq papaklecafiengaging amarken s deprkers 98 theregulatqryf eghhabsgtypan

i GRS S, B 3050 AP Ll g
componrdpinalude yntiboelédsland draghsihtsahereof, sinall padlecnds, syriRdtESdrugs,

peptidesUTH R DTG CAEPY vbrioly RAP SRS BrOUIES Gl Bepciy Fyminetc or naturl
inorgal'g]b AL&Mes pYBkEC Qéenlté;h&%)s}rﬁhétfcqgtr%gllr?yor . Hio?é%l?és' P one

an anti body that binds to a rker an
embodgutrdcthie wenpoumbtngages €Ha2r yan aspectyofBhis ehibogdmerit athe oompound

. [ ient. A di to,thi nbodi t, the B

s an a DR DL fn 6 0A JEaL o oty SREEPEN e SaBPY A AR

CDS5. B arSatpe@@fenit kibed@in@int theorhPold i€ %R BAS-ETIE MMtibody. In another
regul atory B cells including, e.g. CD5, CD19, 0

aspect ofhis erapyimenpthe, conmpund sagagey £D Idn Inan aspgseef this embgdiment,

i . j Vit [ ‘ .cel rke
e corf TR b 1 KA0Y o 0 U030, B EEodERC e
compopad iyl Abisgetifidaith€DldICRM intitedy. TOetchddrr dejeked thiy of
the regulatory B cell popul ation by an .
embodypentythy yowéam%rr&age%¢ﬁl ﬁeén an awpeehrfghis embodimentgherompound

isanaﬁ@@iﬂ@aﬁn"t‘ibo@y conpl ement dependent cytotoxicity (CDC),
or by apoptosis. In another aspect, depletion of the

regyl atory B cel| popuyl ation the apti body i i
[00164] ndéaeqa’&éﬂ@y 6@0{4135 ﬁ%ﬁwb%&éenﬁs &8t B anY P96 nidbody or
fragment thereof, as described above. According to this embodiment, administration of an
antibody that targets the CD1d"#'CD5* regulatory B cell population or fragment thereof,

including an anti-CD22 antib(;dy or fragment thereof to a patient with cancer, an autoimmune
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aspect of this enbodinent, the antibody that binds to
a B cell marker and selectively depletes the

wo egahat7ezy B cel |l popul ati on depl et es spl eni cPEHU§I0&D02560
Zone B cells but does not substantially deplete

disease l enl §m?rh é&éi sﬁeage ?S%g(lzllltéd (‘:’Velﬁ’l 1%0%9 é'rlé\;ae‘rf]s 3 OLIL ecl{es@@fiya

downre@ﬁ&ltlﬁh @8 IL-h6 pr&dii¢tiah BF Yhdregalatorp Bmtﬂlqidpﬁratlbﬁ i thel paGeix.
or an 1g&3 isotype. [00166§ I n anot her enbodi nent, the

[00165imt fnba%%%i}efr g{nbga‘?nen? a? H su@fe%ng R eggz{encgtgérg a?xlr gP\q\ar(er &Qﬁﬁ:lency

diseaseadssocidtetiwith etdvatedfilevels MOILL MRis tifﬁafbdsbytaﬂlrranﬁtra@éﬂ ofar &eibody
sel ectively depletes the regulatory B _ce

that blrﬂgw B edmarsaiptndssedecively denleteg &g saviphpsy & cqﬂcpqp@bqt@ﬁ in the
patlent]t( ﬁ%f‘, dhieto %{S/ el O meﬁqﬁﬁ&epéanltﬁaa% taﬂtlé%qﬁapfs a)rresently

I nduci ng’ apopt osi s. Any type
known lo¢ sutesgquently kiaterdared to bt erpressedtbg requigtbsnB mblls)mcluelmg g CDS,

oD19, (D, EhlakDes i bhs  ¥pebag cartaath oo emsece apaibodiment, the

antibody SRR S ol IEAI mk Q4 GAY sdibcieRRRBIGECine ﬁrég;ms@ns celt

patient suffering fromcancer iI's treated _
populatieiminrthe patignt doesofot gauserdepleGbr Of thetrepdatpryt Baell population by an

S EE P e e
dependeRAHRAbRICHy ?CDGB | or%ﬂogm@.n IRY¥ndthér 23pddt, c@lﬁ?&o@l’&f itikofbgulatory

is not caused or apopt osi s. anot her
B cell pppplagion bydhe @ttlhﬂdy of lrldnnend@@tmfaln@mvlbedx olHc rgsionl dn pagther
aspect ?% téll s}%@q’bn glﬁdglglagl‘gpgg &?ﬂlﬂgﬁg t o% Icgﬁ H?%]ﬂtr%géﬁ ctf\%l% 8ep1etes

the regalatdrja mbellqﬁ;phlatleﬁ deplers isplefyhrmmrgaiamﬁﬂe B cedlk bat dueks not
es not substantially lete sp g&rgl ¢ Fol LI cul_ ar

substarw@llv geplet saleglgfeléwl%lp%la%éﬁé ¥, Inahpegidiciaspeshihe gntabpdwg@@mds to
aB celpﬁlaﬁﬁo gﬂﬁlé&%%&;ﬁ’fplét tHe Qéglt&?aréoﬁsﬁj @éﬂ opuI&idE an ?%@nﬁ)b or an

y conpri |sotyp or Fc reg
IgG3 idolygte. does not activate corrpl enent or |lead to ADCC or
cells by induci ng apoptosis. Any human isotype or Fc

[00166] €9i1P4hot te MR th@ Ghii BRIy Fo LT SRR g £ aﬂlé?ﬁ‘guff&mg from -
Aot 4 ba

s by i nducing apopt03|s C be used :
cancer bn amnnmudadd‘mlmwrdmdasesassmamtdd meﬂnt elevateddeeclasptet ) thatdinds to

a B cel) BeR e oD dopieien he FAIATGY gL B LPOR PTG TREigt & human

IgG 1solyﬁe AHFd &?i% h tHdoes RéPacBiatk @Qﬁlbleir%ht or k8340 ADAE8BLIIIIIs by
25% least 1% to 50% at |east 55% at | east

mducn&mpp@tswl umyt hwssan isalype enEe repdon that daes aet actygge epmplement or
ot o 5008l R bt 05, B8 B 0,

embodinfer@nn ote ptdt| thlerisdtme BNgG4e. 9., | rmrunofl uor escence
st ai n| ng with fl ow cytonetry anal ysis, ELISA assay for

e IS f i ng
00167}, PRSI B, LR A0BIY Bl SRt B
admlnlétl’dmﬂl ofentasti-CIH20 amibddgdhatseldethaly bgsletbetiriragula®ry B cell
adm ni stered al one
population in the patient, wherein the depletion of the regulatory B cell population by the
anti-CD20 antibody is not caused by ADCC, CDC, or apoptosis. In another aspect, depletion
of the regulatory B cell population by the antibody is independent of the antibody’s Fc

region. In an aspect of this embodiment, the anti-CD20 antibody depletes splenic Marginal
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In other enbodi nents, the antibodi es described herein
are admnistered to patients as a front |ine therapy.

wo poootibign2 enbodi nents, the anti bodi es descri beBRCTEesm091002560
are admnistered to patients as a secondary therapy.

zone 00 4 40 R RB LB BT U TR et

the antdCPRBS€an 190G dieh I8GBASHYEN1 18, anbiher fpeitethe dn§-CD20 antibody
undergoi ng or has undergone treatnent for the cancer

compriggs & thn isolype peFemejonithgbdass nof actiyate complement or lead to
e I
ADCC SRR ik g Sy hERah S SIS FRR B 60 15 v
compled@dit 8i Raé AN o4 Kill delle banidusing apspdeis can be dsdikihaictordance
are adm nistered in cgonbination with other therapeutic

with th&g"é’?h imapty [p RBE aRFCh HistIsowPeIsdBUt, has been used, or

is currently being used for the prevention, treatnent,
[001 68§m dlrﬂdertri&mgmtﬁm‘emef the aeaddton B aélll pﬁjmliit&)xdefdbplle&ﬂ%y at least

i sease can be used in conpositi

1%, at leﬁ%ténf’ A%, ejepstl ?(ePOaH}‘Vesat leqst hééo 3% ah#eéstM tq ?%t @deast
55%, a% %a?tg%%t ggfe%st négl%e CaS ?e%ﬂ n,aart%{ ?’@/g 'u%isleasf' 9(5‘%99@‘:@8? 85%, at least
90%, atilgesttos %, ay leaktel9%6, atrbyd90% momgasuread bry mndseawkmszyn tnehe of skill in

organi c ecul es. [00171]. n-limting exal of
the art ¢ g TG GERESF ARG YD REPHSYD Spaioa, PESA assay for IL-
10 secru?&x , R BLISS TRAGSis rheddhiniBE mdfibérs STBLI0-88Rteimg c8lls.
erapy, antl-ang|ogen|c t herapy, dlfferentlatlon

PO TR R A Ty YA ——

In othek QHBB&%(@H% anfi6bdids B&cribed héiein eﬁ‘é Hdrhﬁﬁjst&@d ¢ patientds a front-
| arubi ci n; acodazol e hydrochl ori de; acroni ne;

line thea@lm dineshar;emtiodigsérss theantitiodies dasriribed hembbmy @dmlmstered to
antr cet at m _no
parien T4 FRSDEE PR BB gl b oo BT A BRedausty been.
treated FSIP@E Ichicer @Zﬂféhhﬂnﬁhrﬁ&ieﬁ\ﬁeﬂa}z alseasaZ Bi 61h3; erABEUiARMG] the patient is
bati mast at; benzodepa; bical utam de; bisantrene
undergpipgros has BRdesgonedresiaentder tiewanser a1 the ipnapksishrisnay disease. In
s o B ABRLCDI L B RS T L ARG B rmun
deficiendyodisem) , eti dronate, ibandornate, cinadronate,
risedromate, and tiludronmate); bizelesin; bleomycin
[0017()?'II Er%e?tanp&ﬁ%ﬂlﬁ%ﬁtssﬂlg'aHHbocﬂEso@és[:ﬁlgg eln Mrﬁ’f?ustered in
nomycl n; ust erone; caracem car beti mer;
combirtivheyittadther; thmpemg:tageet;s a&aryubempylt}fayftnmeful dralsdbeen used, or is
ti)?léZel esi n; Qngdefl n chl orarrbcvm |; cirole i n;
currently beipg 3o fop thecirr v B A TR, o Bppagement of cancér or an
1mmun%%h@1@ﬁ&5&§@d§'é d&n be M§eﬁrxﬁk%bﬂlﬁ)oglﬁbﬁ‘s' 4nd mER6ad HBRE Miention. Such
dacti nonyci n; daunorubicin drochl ori de; decitabine
theraplembglenl)ut ad%mitlhmlt@i uoonem@entmlyp@eudmnapib@meﬁ,, conjugates,

nuleicf S sk BlEF Q’Gfaﬁi?iifcﬁeﬁs SHIRHE R ingaganic

molecules, and organic molecules.

[00171] Non-limiting examples of cancer therapies include chemotherapy, radiation
therapy, hormonal therapy, surgery, small molecule therapy, anti-angiogenic therapy,
differentiation therapy, epigenetic therapy, radioimmunotherapy, targeted therapy, and/or

biological therapy including immunotherapy including, but not limited to acivicin;
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drol oxi fene; droloxifene citrate; dronostanol one

propi onate; duazonycin; edatrexate; eflornithine
why@pastthori de; EphA2 inhibitors; el sam truci nPCT/US2009/002560

enl opl atin; enpromate; epipropidine; epirubicin

aclarulm!l I Qc%ms)?cﬁé ﬂ?dro lthg éat%l'o%’mep 85 és cﬂ%@[ﬂ? ﬁhlﬂ%{aﬂ'ﬁne

tamu ramj I ne
ambor@tcﬂ’f] |ad&zaﬂn©ne aé@aesmﬁmogmtammd@tmmbmm ahastrogbleparthcyclin;
fadrozol e hydrochl gride;, fazara fenretinide;

anthramy g2 ASPAFARIIASE |asRRE HBdAZAEI g H’s@( é 7S8R GZNQEIFIN; batimastat;
benzocfeg’a”kﬁ g@ml&e bishRGeHY l‘g@g@chlg t[)isﬁ (ﬁﬂfélrs%im Bs;&s%sphonates

I ne; "histone cetylase In |b|to
(e.g, pgmmdmhab i(Areediniay) rsodxluhmlonkkpndrty dqufw)emledrdalcwbld:(aneta)
hl ori.de; i fosf, |Irmf sine; .i
alendrofls (HRPRTRH GITBRAE PRAHOGIeHOB PRRRiiefoRathang ditigomate);
blzelesglf,pha_ Zygﬁpgulfa@é %écﬁ}ﬁlﬁr@oalhm ‘BFoIJh'uln?r)ef bhffifh! @Jcﬁﬁomy01n

nterferon al pha-2b; interferon alp
calusterrteg cdrecamide] qanzetmysr; Carbepléatin; Amhestiae] caaublcmtlwdfcmhbmde

' carzelqglgln%%ﬁqngél' Igﬁllé?%?lg&clxlp glﬁé\lHnggf%e g@&@% l'fl(fﬁtl)dﬁxe cfistatol mesylate;
cycloph@%)h%iﬂee cytaRBHeqlArsle) 28RhMagine! dati88MlyEin; daunorubicin
ochl ori de; | orretrexol sodi um | onusti ne;

hydrochlasigenthos Ghac KD e aueh): Shmat BB Baglexommyalalivs dezaguanine:

dezagugg.%gl.n?é’s |E£@%?Pa\{)&¥lg’l\fggp{ﬁ1%l:ﬁg orﬁgi\t:inl, e?rﬁgtcirgl??gqrg&londe,

droloxHetL:d dedbxifneNitratdydroDbHARA shke ptdpl(mhtel duazoaoicim editeskate;
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nucl eic acids, such as CpG ol i godeoxynucl eoti des;

ap i LbBti
[00174?r eg{‘ér{séﬁagﬁéug g?@%iﬁﬁgmeﬁ l?@{ gg%llt d;fggp aﬁd_%ﬂl%r}ff abRting the
regulatoryyB péld sytisaz@mlethe daccineadre \aémlmﬁteiedpopuir;csﬂgc e anatber aspect of

this et JBE Tefspeey BHon aiADIR ol YR b IR Bl ubset i

admlnlgtEreMﬂjior ) er)ums@Mtlén Bﬂhe Vabéiad ”Rﬁbﬁlaﬁbélsl%ﬁ 'tl%‘aﬁe%ﬁt: Qgent

S4; noni oni c copol yners t hat
Capablcf @ﬁarblmrxgethe e@um«my B\selmnbsm@a begylmlmtemﬂlj follawing the
d ?dﬁ G nucl ei ¢ acids; Bacterial toxins, e.g.,
a mlmgﬁa&‘o& eoY(‘?cﬁ "€CT), CT derivatives including but not

limted to CT B subunit (CTB); Zonula occludens toxin,
[001751 ot In eothesasrset of i ¢mbshimenta il theraprusicagent sapable bf pliating the

regulat{)xa' %felg l%fﬁbz}ﬂck tﬁ% rtla}%)%el %g I%fixll'?grglftup fi 68 -Cﬁrli_ljtll ?otnt w1tﬁnan agjuvant A
non- hnﬁiiﬁhg Vist d)ﬁéﬂ?uvahtspiddmﬁsﬁﬁdd Malktordsndetwith theﬂﬁﬁﬁ@&ﬁﬁhh@frwbmmn
, MPL),; bacterial outer nenbrane protein

includasi Alpm (ot skl Ry aiasidss SRR GBATENAIe) OGS4 720; ME-

59 PREAR, AR 5 o €5 I NG R Shelrgives,
saponigsmirifid fesrh ol ek bf thee) vapenaaiadrder suchde @QSxdr
[ ct sufferi a di sease that

di agnosi ng a suhj ng fro '
poly[dikcasbexviate wph%ﬁmeoiierhv%mﬁ Qi ineppBiseschardes LPRpsuch
j I I p
as monng(%ﬂg%%g’P{nd A, ARk dlp?e?:lgéjgl SeaRlﬁ ) SHRhRoh l"\fnhpan%d dipeptide

lon to a cert se can be dlagnos
(t-MDP;rRibi)a&péd 74 oLetshmsma@hcmgatmmfacsqr IS 0Mat BBYA$2;5- AS4; non-

L TR X AR TR T N ——

CpG nlQ8E 4é1ds; B 16120 ¥,ah 9\, Etll‘i‘(ﬁéﬂa%oilﬁ (OF), RUYFRA vERIhcRRling but
col l ected from %Jé)l ocation in which’they reside in

not limited te G B swbungid hgonut@pcaledens |t<pﬁ1t1,ezg)t,t ‘cheytiehid coli heat-labile
enterotgglgregnbl fééxnﬁ %LI%&@%HV%FS@S’ m@lﬂgglg Ut 1 %gX‘é tn T]gg tB, sug}mit

(LTB); IBe&a:&sis toXaty, Pae teuie ﬁaﬁ@dlwegrngmaA)dshsam[e@@élz 8hloﬁdbp1|i1§b@ﬁoryl lipid
r the quantitation of cells and detection of

A, Mphgtha@téﬁﬁlc("g?fél‘,‘?mb@ﬁ? Profeis hewAltensuriiee Rrateingy (OspeY) lipoprotein
of Bor}i I i %do‘},{;e?z Io%%f“He%r&tbepréml)FNglkfegfatrLté’mQézttdzs)
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[00176] In another embodiment, methods are provided for diagnosing a subject suffering
from a disease that is associated with elevated or diminished levels of IL-10 production. In

another embodiment, a subject with a predisposition to a certain disease can be diagnosed. In
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second stage antibody that binds to the antibodies or
to an indirect |abel, e.g., |abeled goat anti-human
waeoup17nat anti - nouse, and the |like. For exanptBUSEE®002560
U S. Pat. No. 5,635,363. Cenerally, assays wl|
. ) : .4 I
an aspeh GE O cAbAchEn BBy BIRIRIRSUARAIR IY Sibifand posayed
for specificity 10 aecrtdiv dznaseggpatificaptiged.i city profile froma _
patient sanple. The conparison of a binding pattern
bt t. i N .
001780t ThE RS AT e SEhiOAR 200 AU RIS i i
they reside imhkisabject ihylutling, bistehoo finted t@ bleod] eplaat itltmnus lymph nodes,
protocol s_including, but not limted to, g
and bog% marrey; dde 13Qlatsd ressaery B gellsyasy be ﬁnahé@égmaﬁ ehlysates may be
prepar QeLihbgs. Typically a data matrix is generated,
ere each point of the data nmatrix corresponds to a

readout froma specific epitope. The information fraom
[00178) ot Medhnds forthe gramditaten ofeeells éade fitection gfantigenipapgsaficty are

ko R P B & P BN, S 3RS, QiRligts e ggcine o
secondAtqgedan«abahamndmtodhagdeddesan toanimigrettdabdies g, labeled goat

enbodi nents. In parti sease assocl at ed .wi
anti-huG A rn dg BB, pnd e ke SoEERRmAp, Sop LLS Pt i 635,363,
Genera"l’l?daésﬁ')ltsl VHIMREIRAY vl SRARE tivedHd wsﬁﬁ@%ﬁtrm sa@%@uslotn the art.
evated | evel s of endogenous I L-10, e., cancer

di d b
100175 21" Varpfe BUBARS e tRET fo Odlerabite B sfeflic S%%ﬁ%ﬁﬁ% from a
patlentss%ﬁlef 'Me%)bmﬂaﬁ@é@éﬂ a bindAHaPahtemn (ﬁﬁ'ilﬁéﬁ fremia pzﬁleﬁtlgﬁnﬂﬂé and a

di agnosed with a . given di sease can be nonitored f
blndlnmp@m ebtprr@g feose a@ﬁntr@oonwfe;emr sq@mlc @rﬁccg@nbquday the use of

sultabla Hg&eugg 8n pr: g{ﬁ?&)o% n%E)a{ I f glee\g[tg ipyesg %fahgtnca(l) Fomparlsons
and paﬁérﬁ@é&%nﬁto&gﬁ@ntﬁmg Typirally a aaﬁeﬁamawg@eﬁdtag &there each point of
recovery stages; and_ tracking atient during the

the data gt c@respardsdfigaeadout ﬁr@rra@weq I¥ epioRg pLhe Hé?maqﬂosl from
referen%gﬁggtqelfr[{?% be (434 W IREFoaP LRIV AENniRe FAllive AR,
Icrty

to a cer I'Sease-specific antigen can
changeb@vamtime cvrrﬁdmgmﬁtertﬂu&oxsoelemt o6 armdysien t herapy. As a

non-limting exanple, a therapy designed to expand the

[001 8()? nd %glﬁgﬁ)t gsé’&ﬂlﬂe%é%{bs&i adcHElit %fogh&e%rﬁ‘ﬁ%dlﬁeﬁtg A%n particular,

a given ease sh res In an
dlseasesmsso&mm with diminished develsodf endgganatoily- 16 ice) ilemumet and

300 Y A0 BeCELLELT S0P Bsa0Gl A0 ML SBIH 1
cancer rc§19 Yt afag\fléfsea Hasdd sh 1s§}atlgﬁ<6f‘/tp Ela'(té)% B b AU Witklskase-
+ pHENOTYPE

TH A UNI QUE CD1D H
speC1ﬁcmm_sgeq' IfiORY. L - DEPENDENT I NFLAI\/MATCRY RESPONSES
[00181] In another embodiment, a subject diagnosed with a given disease can be
monitored for disease progression. Formats for patient sampling include time courses that
follow the progression of disease, comparisons of different patients at similar disease stages,
e.g., early onset, acute stages, recovery stages; and tracking a patient during the course of
response to therapy. In an aspect of this embodiment, the numbers of regulatory B cells

having specificity to a certain disease-specific antigen can be monitored over the course of a
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[001 82] B cells nediate nultiple functions that

i nfl uence i mmune and i nflammatory responses. In this
warwwdy31712 cel | - medi ated i nfl ammati on was exaggPCHUSINO/02560

CD19-deficient mce and m ce depleted of CD20+ B

given tﬁgljag)g‘ vleyA ﬁdgﬁf;lcg%ggn% Tﬁg&gféé? ﬁ)ng@\f.@& ﬁ%ue%%ggér{&us

populative bEraguRsary Bicdl B 9dpbnd Tdhe giveh diseasershboldyresudsipaniaarease in
negati vel y regul ated, by a uni que S{ﬂ een CDId

wer e
the numbesk ehereulster T call§uith smesificlinds 3 SRaR N ReTCASEOF A aith said
diseasd I%P‘ftl%é%]{}x%%gﬁ&lay (iplﬁa{‘io?xf (ﬁgé‘lﬁ %er'% cells inwld

m ce expan 10% of B220+ cel I S | n

hCD19T m ce Adoptive transfer of these spleen
: %A@E;%l;c A BRI ATORY 'S Ceid, sbikick 3 A BRIQUE
i nURRat GP&)B’&EENQSIT YREGONTROES i CELdePFRAENDENT
CD20+ B cel |l s aMNFLAMMATORYCRESPONSES|Iy, 1L-10
production was restricted to this CDd hl ghCD5+ B cell

- [001 825 u bBen:ells wiedfaté mult(plpﬁmstmns trhat idflpenvies marinerandiffammetery
.Ther eb CDl. d, hi

responisR dp FIg* SERY cL efll mecinirpTamayor e StomsserL EBT déncient
mice aﬁ&ﬁﬁé@déﬂ&ecﬁop@bbg B@elts, MhifeRh AbmmAtibh Mﬁggﬁhﬁ%ﬁnﬁy fedliced in

Abs and i nmunof | uor escence anal ysis [00183] Mbuse

mice wbzio'pwéaveftcé Breslls éuwbcmqureapr@ﬁg@@lﬁ gdsdbesgs

crl he i
inflamFRES ety Sk el @ emRed byt i B hEG Ry s B e
subset EMEGRs ab@aRi, CP1 9V indes] répreddntedriadidy-2Zobasplédn B (Ferlls th wild
Research Inst., Adelaide, South Australia) was used as
type miges byt wrscexpamgesii ~d 0%t B2280 gslls mhD19Le micepAdpptivg fransfer of

these s% g%%ld%'g‘r%%%*%g ell)sqo%?ﬁh%%gﬁe Ef%o#b??éél in %ﬁ%&ﬂ@? observed in

wild tyPaind¢ce dégleted 6A§3D20DB9cteimq in CD39( Bied.. B&maﬂ?@bly (IL-HSD

producgip e oAl B C PR P50 G aHPish HATNT [ FEre ot
dimini B0 CIS i B4 idILALY i RODIOFGARRECTRE L PAIDRIOEDS” B

; 26) from Sout hern Bi ot echnol ogy
cells re{as&seml aaltlce@l @Blpwtantgﬂubmt ofirggulateryrBhedlst ul ar st ai ni ng
for Foxp3 (FJK- 16s, eBioscience) used the

Cyt gf1l X/ MYATRRIALS hl\(lﬁ@[khﬁﬂﬂ&lsen) Single cell

suspensi ons of spl een, peripheral |ynph node

(cervical ¢ pgi reﬂb@&hh'nﬁ%rﬁiﬂxo‘ré&%é@dﬁm sis
andnesenteri ¢ | ynph node were generat ed by gentl e

[00183?' SM‘&IS @Dzo%ebﬁﬁ'rﬁ&?s READ MBERY 1 ?I%S?%tcmvlg?%iﬁ%td%%ribed

cold PBS was I nj ect
(Uchidpet all; cﬁ@@ﬂ;ﬂ tﬁxpsMcldl T9Q: b HRdDe lﬂmlmmdntn-ylugmntaléw (hCD19)

o KRS AP B HRTE b 795, 000 FENRLRSBEAGNE aceice,

South Aﬂﬂbﬁlia§ Wad Qselilad-d24oribeBe Yia Vo4 é’t' al Db o] PREAAMIC ARAd. Sci. USA
s were isolated from hepari ni zed bl ood after

102: 15d 88118@ fQ}Qéltmdﬂ?S dvedyded: BR3¢ ot RASBA (prptidedt by Dr. Robert
COffmé@ﬁﬁAi% &bl Pa ) AALS A@Fau Sc?clf? €D15"(5t5@%)c19§ e3L£8) c AQI8), cp21/35

S WwWere
(7G6), CD23 (B3B4), CD24 (M1/69), CD25 (PC61), CD43 (S7), and CD11b (M1/70) from

BD PharMingen (San Diego, CA); IgM (11/41) from eBioscience (San Diego, CA); and IgD
(11-26) from Southern Biotechnology Associates (Birmingham, AL). Intracellular staining
for Foxp3 (FJK-16s, eBioscience) used the Cytofix/Cytoperm kit (BD PharMingen). Single

cell suspensions of spleen, peripheral lymph node (cervical, paired axillary and inguinal), and
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henocytonmeter, with relative | ynphocyte percentages
determ ned by flow cytonetry anal ysis. Single-cell

wo emRaBYIE suspensi ons were stained on ice usiPQI/US2009/002560
predet erm ned opti mal concentrations of each anti body

mesenttﬂ% gg'lq}l‘pl%d@ Were %@ﬁerfiﬂeﬁ %g %ﬁtlé‘j §§§erc't19 dTS §{b ﬁ&rill%hezﬁ cavity
1eukoc§t@§tmeiﬁ1 arc@nﬁptom PBY wwiﬁ}&m%@&h%éﬁoﬁaﬁh ¥E e&rmeea ftce

col or i nmmunof | uorescence st ai nin and FACScan or

followgdAnsezatiemassdgend thy abslomeny dniegiinal Bayani sqiami@@ werSisplated as
L T N

were 1sblitmrﬁ’dirﬁfhlepﬁnmféﬂ’lblﬁb@BﬁemﬁtrlfﬁéﬁtldtMokr& zgéffs@cﬁltﬂﬂéﬁ L?fﬂﬁﬁ’oprep
0 exclude >98% of unreactive cells. 6.1.2 Mce an

(Axis- $h1#ﬂﬁe£3 Has: 450, Noavax) ngttWéle@ﬂBuvﬁae evated, using a

s 68 MR TRt
analysikiBihgle- ceWHBukoQBE@uspgﬁgiﬂaﬁsS we&mﬂalh@lﬁ)ierEg uéimlg%réddterﬁﬂl)ed optimal
cribe ato et_a

concen?m@ﬁgﬁrega@%t%éx for.2 0596 awéota%ﬁxedfgé?scnlved Seihratal 199, .
Immun%ﬁqﬁd'@@al %) I@?i Cgffl y %hlt sczgt%gf)ﬂ éJD{iﬁes olf Bl%cyte%@ve]'e analyzed

Spéec Tg mT<ce
by 2-4 bdokunmss@&mstchn@?ﬁhﬁl@ antheACfSnanMFAM(Ydhbur flow cytometers

oo QBRI B b ESEE BLSuPD SR R P B Sehe
isotypetrA2@héMdontd! 1A BY (€altes LlalSWc)rgQQie§r1 SaRBParidic8 UQ!&) hatHEgAds

tail veins. All mce were bred in a specit
positiopest tecsgrelrde PA8Yaxfunieactiveiedllsity and used at 8 12 wks of
age. 6.1.3 Contact hypersensitivity reaction [00186]

CHS reacté,9ns Wevicd dfiHfRsuldingagy<azol one as
descri bed (Tedder et al., 1995, J Exp. Med.

[00184}81M?@8®@®57BEV6 aid M,-107 @36 W9pz-$l?0ﬂ4ct"y%%qcé'\$KM al 1993,

a solution consistin oxazol one

Cell 7542®tmmq£qonyrbﬁéacgs?hlg&gqr@;@az@a@h{grbcg; 3 nggfzo CD197, and
heo1913thTe: 1) e R AR BeRrnbe St bl o8l BB ds7asns

Sato etfal. @1@97 mndﬂtin(ﬂ 1 58246620 9; 28¢hidd & Q1. VEI0R, maidmlﬁﬂ@dl@)lw 29).
of oxazol one sol ution (10

Spemﬁa%lgst ol Weh%li)w?gqmlqe weretrekarpsged w@aﬂ%w mgge faid4 and 7

S and 5 mM on the ventral side). In certain
generaﬁ&{s ?ésﬁiér%l?gly 25 n1 of O 5% 2, 4-di ni trof | uor obenzene

as the sensitization

[001 855 G0Nt CeBlERIRBelin, Ssh IR By 1g] . pad baopyp(emtyh%ﬁgomml fAbs (250
ug) we?ed%&\'s@tr gﬁ%g ﬁ?%“%%\%gg%tg&ﬁ tallI \Qe 1 %@ - eclreégl{}&? in(ei g)emﬁc

pathogdn-&a¢ bididePhilidy age nyedodt ﬁ-lspwkpefgg:wtrol mAb 1 hour
before and 47 hours after oxazol one chall enge. The

measur ed &t 2, GuiARLRRASAIA] u{eggﬁ?Fe?aEhL?f’inS’?S
[001 86f]JSI Eﬂlsaregc%%% %v%‘i‘e 1n%{18ed us(fl?gl 6>Parzgfo%g agj dgscn%ed E'Ped%er € 1995, J.
Exp. Med. 181:2259-64). Briefly, mice were sensitized with 25 pl of a solution consisting of
oxazolone (100 mg/ml, 4-ethyoxymethylene-2-phenyloxazolone; Sigma, St. Louis, MO) in -
acetone/olive oil (4:1 v/v) applied evenly for two consecutive days on a shaved hind flank.

On day 5, sensitized mice were challenged by applying 10 pl of oxazolone solution (10
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gage (Mtsutoyo Corp., Tokyo, Japan). Each ear | obe

was neasured three tinmes at each tine interval in a
whbimdsaxi1f ashi on, with the nmean of these val ueBRCTIE&ZN09/002560

for analysis. 6.1.4 B cell isolation and stimul ation

00187 20-. - m cr M, |t
me/mibhegiohe S Re o 4:1 ER) e et G325 B oF 4 rsH el s iph the
t b
ventraR8, rE%??f%‘ﬁ*i%@%ﬂ%ﬁ%éi@%??é/€§4r@”ﬁ*“°293§?2ﬁzeeﬁf (PNES: Sigma)
was usad sethenenditization agery. Arf idemticaMiGButalf lamtonejolmm ail (4 POwss
rities. [ct00188] For cyt.oki ne producti on,

admmlﬁ@fqdrtpélae lBficar | W spEleeXPRTIMSPISaMiser MR RAEH vmbsl‘(%eg anti-IL-10

receptm'i ﬁh ’33 E?B%at,ﬁ@ggngﬁjt 1|§o {SJ g&erbq K}%ll% éf ]rxg efg%’om urs after

oxazolm:mmlllgngm r'Oreathickhss if tise endd] pm(hom oﬂeani}/elai lobbll\m-rﬁaasured at

24, 48, Ehpe] 2P AR PR RSN B Forp RIS 2 ke

gage (MitShto$d CERY. OﬁM&an apAn )™ deh @ap Id’%@‘vﬂﬁ ’meaagﬁjreé tPfreé- gnés M &ich time

mer capt oet hanol”; " al'l Trom G bco,
intervadgr ar\}ellnhdeﬂlfaafudzmtmﬁmlp Inztae of these 8alhes @@Btfmr malysxs
supernatant flui'd was collected after 48 hours to

assess Cygqif ne Breflioldtih afd dimufatiogki ne anal ysis
usi ng ELI SA and Lum nex assays [001 89] Cytokines were

[00187;1'53392 dorlcfbw ftg@ﬁi;le@@d? &1(4 weng B?rg;[&gl, WiBurn, CA) were

| uor oki ne MAP nu ,
used to\purife ﬁ)@llhsby Wsl)wwselhctlimnfoﬂew@n@ thé @@Q‘luf@cttdenénk inserseions. When

sy BTSSR B PO a5
puritie§.he fol I owing cytokines in single sanples: IL-1 b,
IL-4, IL-5 IL-6, IL-10 IL- 12, IL- 13, IL- 17, TNF-a,

0188 o R T A By B i s
(10 BRI A S0 SHAD) o o FROPAR) s o

antlbocDu(éZBq,tg/ﬂnl {GappBASyEa LOH) phusl D40 mosb (1augmiyHIME0 L, &D s
Phar Mgrgﬁﬁr Otfi@gd fgﬂ'gf!goxgs cimeding q@wf '@2) o Egﬂ%{;{ugé |62%%s, 200
pg/ml émé'lﬂlnoﬁgﬁi fn'i‘gtr téﬁ%}gf i et g{tgﬂlﬂl%gg%% quELM§POT

ssays as eSCTI I mmunol .
mercaptsezham RIEBYm GbiefCarlsbhdGk) inarb6Pwhliiflat-bonerplAé forelgl h,

|ates (M| |jpore, Bill MA) were precoated with
Culturd yepeppatasy ﬂé‘HJp‘tVEﬁ ellealsd ?@s@g TUAN a3pgITHYyOkde Broguction.

overnight. After three PBS washes, pl ates were bl ocked
wi th conpbdt®e neCGytokigedialysis n‘si)xgiEIrISZ\ fod Lantihex as3ays
tenperature. Purified B cells in 100 m conplete

[00189Fed Cytakéres tvedre megsur&Sin dullture) supejnatant €lutdihiding e Hlworbkine MAP

tes
multlpl%x?(lt &éJﬂ) %ystems annneapohs MN) with Luminex® 100™ dual laser, flow-

based sorting and detection (Luminex Corporation, Austin, TX) allowing simultaneous

quantification of the following cytokines in single samples: IL-1p, IL-4, IL-5, IL-6, IL-10 IL-
12,1L-13,IL-17, TNF-a, IFN-y, and GM-CSF! Cytokine concentrations in culture
supernatant fluid were also quantified using IL-10 OptEIA ELISA kits (BD PharMingen), IL-
23 (p19/p40) ELISA Ready-SET-Go kits (eBioscience), and TGF-B1 DuoSet kits (R&D
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duplicate at 37 OCin a humdified CO2 incubator for
24 h. After washing, biotinylated detection mAb

w@ 3xe4381712 ng/ M, BD Phar M ngen) was added t o PE¢EUSENNG/602560
(100 M /well). After incubation for 2 hours at room

Systens g EARRADG I e et SReotBidle B s M ERAAYQ QU e

sampleser e i ncubated for 1 hour at roomterrper ature. After

washing, the plates were devel oped using

3-am no- 9 qthyl caf beggpe and H2Q2 (BD Phar M ngen) .

6.1.7 Fl owch;torrg ric Iz?{(ra]al ysis of intracellular IL-10

yn I
[0019035 g‘gg?rea%éngg%?pﬂé%g ar\g)v&g %%ﬁ c%fligfééagtjﬁgﬁngﬁm%g}l%T assays
as desc:tibzd I.Bh'»?nﬁét)al B94 1) inmiussd B3221047e3R0 Brietly, Dnmpbﬂmrf-Ped

wer e resuspended 1 x 106 cells/m) with LPS

Multlsfrggl %Wﬁll)platW(lggorﬁgB ericgi Mg pverg qugqa,a}@q wltbg@@ pl of capture

- mab ([S§AsY AR REL4 PRARIRRL Al Bt 5 S ks Rls Bgcked

with cc%ﬂ;%lbfefmétﬁﬁm’:(goﬂi ggﬁﬂ)} r zmsms(a%%ﬂ% terRberanay. '\#u}ﬁ?éa)B cells in 100

ore cell surface staining, and then fixed and
pl conmmtmblulm zcmiammgr[gPS (‘l@ ;@/mo)‘ were Cultoged imtHel doafeB[lates in

Phar M ordin he panufacturer's, ..
duplicgte,ay 31, %?Fb%% Rick pmczl o 24 hyeBercyashings bigtipylated
Il I
dereetBRHERFISKELT, S3GAR1 IR DRAMRELD o SHABEED dhd Sisps UG a1l
After in@ation forQoidurohtsodm teperagire, aheplartecwe‘re Wat;lyeda Bttlegtavidine-HRP
est abl i sh background-staining |evels. ?A ol ation

(BD PharMipgen) wariaddgdtorthe wetls, ppd tha plates “teredwgeba}t o5} hpRat room
tempe%& 9&heﬁ\gﬁ§lu§% tl’f@ﬂﬁ%ag g\ifﬁ'é Hé}\%tlcfaf 24 ABULArh - y%ﬂh?ﬂ:g.ﬁ%ggne and

coate etic RNA®was extrac
H,O, (B%) PlgarViRhgaml). (| nvi t rogen, Carl sbad, CA). Random
hexamer priners (Pr orrega Madi son, W) and Superscri pt

Il RNase gl{Reverpguw ﬁﬂﬁfewlpsﬁﬁgélb gggg?&%ﬁma Enge<f?,aﬂhes1s

CA) were used to genérate cDNA

[00191?r alntf'a%gﬁular] olllm%mi Wwad aﬁg fi %ﬁ Oﬂelnsl{aQ/ et al 1995 J Exp.

nscripts re guan ied by rea nal ysi
Med., U82: h3p7SYBR Kﬁ@bmsalat&d‘nbukt&iymstqrqmnﬁgcénd:llsasexﬂempénddd (1x10°

cells/mﬁ@tg@rsség et@%@%’f)o?%@% nghmy; rgég?i’;lg é‘P’Ié’Ile% é%@t?r@z‘v ; Sigma), and
monengllﬁ' (Q ulﬁﬁ',?ec las eéé{‘&%fﬁyr 5&%[“_0&%' a TRE0E rﬁcsi'egé;pétgljg %ve?gﬁt E?(@%l with

used ‘acco
anti- mﬂmtﬁcaeéapt(ﬂfmAbl(B 4G2BD PieMikyed) befoe®oel] surfies smﬁﬁﬁg and then

e anplificatjon c cI f denaturation at. 950C
fixed aﬁﬂﬁemqbawéa uwgztbe é %Zcbafbpqsnl@t {Blp Pberl\émgsg)c@qcerfdlqg to the
manufiBtirer’ prgtrg@tg& qfenﬁeéﬂlf‘zed%gﬁg k\%%&ét{il)’xe@twﬁluﬁlyg&rﬁtﬁﬁ ‘Q%ﬂjugated

contro generation o rves
anti- ILeKbmeé\shs(JBES{lhEésBBI Rhavidinges). V\Iemd(onpuesrﬁionzﬁdw 0 n(iédfdrived as

i on usi ng standard cyrves ed for each
negati G mBIa g AgM ORI SRRy g gt S ek G almng levels.
dilutions of the cDNA
6.1.8 Isolation of total RNA and real-time reverse transcription

PCR

[00192] B cells were purified (>95% purity) using B220 mAb-coated magnetic beads.
Total RNA was extracted using TRIzol (Invitrogen, Carlsbad, CA). Random hexamer

primers (Promega, Madison, WI) and Superscript II RNase H Reverse Transcriptase
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tenpl ate. For all reactions, each condition was

perfornmed in triplicate. Data anal ysis was perforned
waigimg3i7Q Cycl er anal ysis software. The sense PCF/182009/002560

primer was 5'- GGITGCCAAGCCTTATCGGA-3' and the

i, SRS Wil AN AT 5 T

Immurio€l 58719329 € 1110 iRhsokfs ere (T @m@lysw using
&'onomar ev et al., 2004, J . |Imunol. 173:1587-95).
SYBRreermashe detgetion agonbardescobedyPonpmprey ef ol i297, Fdmmunol.

173:1%?9;59 9¥‘C§n\%¥$ér§org1\éﬁw hethkﬁc{cg%ﬁ%{eh{‘ﬁadﬁl G 6H%rcules CA).

ected a ours o
All compbmmksatf ithe PARI mix werel purdfdsskfomtBioRadedndatsed achIrdllng to the

n Bi. ot ech) before cell sortin RNAs fr
manuﬁzﬁwrief P BB Ok Sogd l@ee%wsrﬁéwaragtp%élga%%%cl%%denamraﬂon

at9s°%£d§g@|ﬁlggu% 99280%? gama édr}/gmcg%%ﬁpngﬁg 9|?5°@ for 1 min.

Specifipity afrttecR E-PIGR »vah eoxarcrlkylsbyvthc geregationrafexkltiog berven ItLhéo

. d d th |1
expresygR RO P T e AR E AT IOH £oBiesdaT ufine SRnged curves
genera‘t’&rfﬁr E%:'éh' shin®fb BisA §E§1e@@¥ PourRBn RN £10-018 dARBSESof the cDNA

(Mltenyi Biotéch In addition, CD d hlghCD5+ B cells

templatﬁar@rgéll reaqtons, e8¢ goxailmcwamragmegfm tmldwateytl?ém@a@alysw was

pertort G 8017 Gl Ao o e Sl Y P B o
GGTTUIUC&DGCGM‘ AJ’[ICG@A-B aﬂd 1R ankisehse priv@r atae By—
ransferred CD19 or B cell -deple

ACCTIRR G BRI CET G0t o TBasenshBaPDBhprimehwas s TTCACCACCA
TGGA%/@I\G%(*SEN%m %%ﬁé&k??ﬁ&@ﬁ% -gﬁcfpérences GRPTCATGA-3’

nmeans signiffcance o et ween
(Ponomarnpleealye2d0d, dmndebb it riéd79s).ng the Student's t
test. 6.2 RESULTS 6.2.1 Mce with altered B cells

di fferenti alléy I R +(?er§%*€{€}1 p(;m[ 196] To assess

T cell-ne |ated|n resp nses in mce wth

[0019%! It g‘yofgg?o : {1}% er lvllaﬁ)ge ILC%gecz%tmfg%:Qél? ?ecw?ied er 5 hours

8s were sensi Ien e
of LPSMP(I\JIIAQMlohmﬂgcm Btinrilldtonfusing aadDiBTgcnitiva chte(etlon klt (Mlltenyl

Blotecg¥€ é?:f%i pq%gtixlgvgiﬁ/gs é’égﬁygﬁgﬁ{% ﬁf‘g'eﬂ’? Q glé‘%éq' gllrlefd %g a ove and
roe SLENFLSCo ATl | DG cpaiense d o ROISBEOMhry,
Clara, €TA)l gﬂl gudlity aamrrwmrsw foaske arsaytshwesre agefimeddo be ietheaknge

recommengéd By the maPnufac 10 186:1923-31). Thus, CD19 functions

6.1.10 'Cell sorting and adoptive transfers

[00194] Splenic B cells were purified using CD19 mAb-coupled microbeads (Miltenyi
Biotech). In addition, CD1d"8"CD5" B cells were selected using a FACSVantage SE flow
cytometer (Becton-Dickinson, San Jose, CA) with purities of ~85%-95%. After isolation, 2 x
10 CD1d"e"CD5" or non-CD1d""CD5* B cells were immediately transferred i.v. into
CD19” or B cell-depleted recipient mice before CHS. induction.

6.1.11 Statistical analysis
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as a general 'rheostat' that defines signaling

thresholds critical for expansion of the peripheral B
wa@edob/1poot ( Tedder, 1998, Semin. |mrunol. 10: 2BOF/653009/002560

Ear inflammation was nmeasured before and every 24

N |
001957 ' i 5 £Fi0n pEfREps 5 3EM, P ¥BRARMAR orfigncespgpveen

sampledaedm ass dermihed|using(the Studed)'s r fesr. swel | i ng was
significantly dimnished in hCD19Tg m ce conpared with

wldstyp mat es t hroughout the observation
perlggd (M)ﬁfﬁ p<0 05). By contrast, ear

?\é\gg!)/; ng_s Sl en %; tg a?tg %(Pb c&ﬁi agteé‘ﬁlggll?yefegélfate

2007, Am J . 560 70). Despite this,

pl and | node regul atary
10019633 0 peses T eporephated I RmIBEY eaowSe B e At akergd Bycel
mgnahﬁé/ @Dlé‘% @Tgaﬂﬁjd HA Wil 6 llﬁ@Hﬁate§'@'Qﬁr§%ﬁgt1£’éd and challenged

reduced ‘B cel | function.inversely paralle
with oxazblonge Bi czlle frornhCRABEE orige areélprpcnsx@sporﬁwz tQ tansm¢rhbrane signals,

profite{iCe g VRS 8 SR e "B FGEE PP BLLONEH g irind fsponses
to T- déi)@ﬁd&l@ﬁﬁl‘i’ge-ﬁs cald! spBAtaA¢ Ry ﬁfﬁhl@d’é‘lﬁél@éﬂng SHPERS 8FId subclass
Tg mce, B cells were depleted in hCD19Tg m ce by

auto- Abs Iafh@leﬁﬁg‘r? (Inemwt ap1i99inb Exp. MledcHbEWR33az éf\has EDY | functlons
asa geﬁ,%%g rg‘g’ﬁ ag ttggpcgeﬁine’s/'\ggﬁaln% fhi‘estﬂcﬁé(s) %qum?r ?%rl g(plglﬁ%o%gt? té? Ipgrlpheral

B cell p!i)dl IiTeddbr,N998, S¥minl BAMMRGI 10%9465?95%1dﬂmhﬁtat16ﬂ wab measured
|l een and | ynph node B cells within 2 days. Mce we
before g vy 2AiOHISANeT Realienge; bBewild Hnsrmisersey lnﬂmlmat&aweaked at 24

hours 4k eﬁﬁleﬂgt %h%er\%ﬂré”é‘s&? Fraﬂﬁél%g.ﬂ%ﬁc%fg Q@ng]bmg wcfias ySégmﬁcantly

sensiti zation ce tFeate
diminisleflon &Chrlogmyics eorapared atithowild hypeditesngtas throwgiiolut/ the

T O
prolon¥éd ia ST 5885y 28 &f fr@@ 0Py dsrf@ﬁdhe‘a)‘@zﬁ&%% et al., 2007, Am. J.

Sensitization had conparabl e CHS responses W t

Pathol 5t 66+ 7Thnieaspisathés] binade s;alcenzanch bnEh mqﬂelrowlmtgry

co25FREEE ST TooP ot Wers Hen ) PG yed FCBRH T8, Ry mice.

Thus, dithaheddroy rédiced Booeizaherivh iabersélo pamlleRdIT €81-inkeitednlammatory
with hCD19 mAb 7 days before or 2 days after primary

responggeazol one sensitizati on was increased by 1028% or
8912% respectively. Thus, B cell depletion in hCD19Tg
mce resteReyl CHS ceRslepletion enBahcesaCHS Fosgomseyd in wi l d
type littermates. [00198] To exam ne whether nornal B

[00197g€l [T detgmirdtvwheth&re kellpdiéraidedctlyids 10 fot de@ﬁﬁ&ﬂﬁ?&ell-
inwld type mce, Bcells were depleted fromm

mediatgd {nflanynatery reppanses hGIRHET &J@P%gBGDE@WﬁRﬂePM?QJWehCDWTg mice
.4 t
by us TR DA AL o (LALLM AL s

USA 162:18178-8200d@D 19 mAbspdephdrel] tht Y85t hvdy Ori tyR)f. erlbfhlaeng B cells within 1
hour of treatment, with >95% depletion of spleen and lymph node B cells within 2 days.

Mice were treated with a single injection of hCD19 mAb 7 days before or 2 days after
primary oxazolone sensitization. Mice treated with hCD19 mAb 7 days before primary

sensitization showed significantly enhanced CHS responses compared with control mAb-
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depleted of B cells 7 days before or 2 days foll ow ng
pri mary oxazol one sensitization exhibited

wa@k@nilgizeant | y enhanced CHS responses when conmper/@82009/002560
with control mAb-treated littermates: 9110% and 72 | %

ot AR AR, 0 M AL 30 e
oxazola'nd&hkltlHz&ﬂjn&taﬁctohfﬁa}a‘blmﬁHSrrysp’oﬁsﬁmﬂe&mfbl oA b-tiehted mice at 24

type and hCD19Tg .m ce. U£00199 To det erm ne whet her
hours f @maﬁmlemﬁ@@ﬁgn dtub dgvedopedi aygmenteg (35 respapysgs by 48 hours

t 0
sfer clf RO B h G 4 B0nE PR B BE PP BB D1
mADb 7$iay§b¢fbpe or’2 @Ayt after prémadyudxatzsienel befrfserzaﬁ@xemmcmtsed by 102+8%
tatistically differ fromc raol . mAb-trea
or 891} %t rgﬁgﬁgpg%ly( ﬂ'?xﬁs B %Péeﬁ@t@nslg 1 él“ ZIRISE rgs(gqug CHS responses

| ALY wid 88lelifteSthhdel €Xist in CD19 mce, but at
to feve SS%% &g l.'vac\)fwt ose eﬁ;uﬁd in wild type and hCD19Tg

anti - s anti - nouse

(001981 80 FRISImE TS BoTTHe %ﬁ@lwgula@sﬁ Shmsit iafed ipflgmppatory
respon§é§ lid %Iélgq%ﬁé"ﬁ?& ﬁh:%m vJe?&r &@p‘fé&g@frgmgrm& iR Ghinufl systems

9; Yazawa et a
using @DZIBmAl%r d‘datutﬁCDZOABaxfblls Bcwild gk 2 aﬁéSdli?rﬁl-rﬁ&)i within 2 days after

o sng LA TR L ek 10P S, ol S TUE R SEE M
depleteklwéél}s 71&95 Bbfbrd ds 2 daﬁsﬁ%ﬂ@@}h% pritAats taRdl168d iensmzatlon

p etlon I'i m nates nost B cel negatlve regu atlon
exhlbltb@§lgd6@gnmwcnl@nc¢d QHBgesponsgsevhangomarg with gpntrol mAb- ‘treated

llttermé}ﬁf ;ﬁ:l%ﬁ? hn I . a 5 roalg(éagg e?ersge%ggfg'agag hpﬁﬁLaﬁQ_@xazolone challenge
(Fig. 1@7 STHus( 8- o%ll dePletion aBgitehted Tydelidhediated pifkiSiadry fespoisds in both
pe hCD19Tg and CD19 L m ce[ 00200] B cells produce
Wlldf}’ﬁﬁlﬁ@db@@@%ﬁk?%es that can act as growth and
differentiation factors and influence i mmune responses

[00199) HaTo Id&teﬁhlr@whetﬁ&(ﬂm19\Jdéﬁc1érm§'1mﬁipletély‘éﬁ5nﬁé&):s B cell negative
Therefore, B cells were purified fromwldt

regulatngj_I@ﬂ& BICE vmglspﬂd@gle(eﬁ,oé B @Abs umngrpla% {ﬂé}heB cell depletion
further@ﬁ{f?éé%& gj}gs gﬁ@ﬂh{cl{n &9187thi GO BRAME %f‘ﬁ@r&ﬂ:e was rg)t statlstlca[l11y

anmet ory responses observed in ea
differentfinee contrali mAbMfdates IBtermbies (Eigl tID) ebhisistggests thattsompe negulatory

di. ) ze . Ki [
B cellsfiflariot i GTHT SeiSh ipl l6vits BB ate GHRs i oiid dves and hED19Te
mice. %}&)ver %ﬁ%lﬂﬁﬁd@@?‘}i as$ Wik be@Rous€ e ® Al bd B n8: ellrhinkte all

and IL-6 protein as determ ned using Lum nex
pentonasls;aysty Bqugt}s 11231)ese Hori-tefy ek perimnenssl YHphagno@Datal 52005, J.

immur) R Rl floiifos e GE RRY, 50, 000 B faass».

Funhexsﬁcbrmxtmzo @iAb PBAtthevt détstnvpPredBee Sdrlnh cr@afeilesh Tklslibilillo et al.,
at verg\{pl ow |l evels after anti- |gM antibody
t

2008, Jpllrugwedi@wrﬁél mhherebYrinduqed Breell deplstigp cligrinatey grpt B cell
negatl\%rl_}_%g}h Qt‘%'%l %btigoe%gelﬁﬁ??%é fgrg]ﬁ%:xg’éphggel Cﬁrg‘ t‘%}ég ﬁafiipl‘i‘l%{i&? taPhio

appeard\mgdrizat &8 CHS initiation (Itakura et al., 2005, J. Immunol. 175:7170-8).

6.2.3 B cell cytokine expression in wild type, hCD19Tg, and
CD19" mice
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i ncreased and decreased |L-10 production by B cells

was the only cytokine change that paralleled the
walewpassezrl and i ncreased inflanmatory responseBCDS2009/002560

hCD19Tg and CD19 A mice, respectively. In Lum nex and

t ' .
ou2ocf BRI X ByE b okt AL IR 3 RSk
factors (ah@&ﬁieh&lirﬂhhﬁeﬂre&pc&sé@(%mp@ all, 200N dteInEmasdll $: 4f7518m)

ce ex ted reduced | L;10 | evels g 5% of W

Therefgggg ’cnkgwer@g) eg wd typgih(d 1A iesandrCRd 8 aymice (l¥\1ng 2A) with
cytokirieil-p;}r%e roﬁ:bﬁ %&t%d&nﬁ@obﬂaﬁ%ﬁﬂ ¢ Cf%ﬁ -M&fiftedi e&}%%?n%oy responses

CD19Tg mce'than wld type mc
observéalin eﬁél%riomestralm VDR Breelés dubtared withaut ehitogeas didamt produce

oot s B s RS B 8oL AeBaeygoa ot
" mice ﬂﬁggfgél'cgﬁg% g@gnt'l@sglse@isﬁQF 'opfltaiw Cibyargiel%p@ B?cﬁém%g determined

CD19 m ce, respectivel
using [umihék grseyh @i @B, Aaiti-M amaibodyqalmsCDh@ nsAh stnulation also

e e P b B i BSOS
stimul oBe 1y witd t#f;[bt ?%Qgr l'e%d PEFIK, Bt oc‘ljilg I} dow levels after anti-

asm ¢ uct1 on was not detec
IgM arltlbediy p@ls B mabfstiaralatidnd Neither LHSZDEIJBE’I@ -Igvl aﬁfbwdmloe CD40

mAb siiphige indupth OGerEIE Ml b qURneDed TR -3 PRI - Nonetheless,
1ncreas@& Qﬁ“‘&é&@asgd ﬁellb rd%%tlgn ng:é)ilsméghﬁ‘é 01‘119t 2@ T &ﬁxat

han in w | m ce wher eas reque
parallebﬂ thd_dcimeqsccbdmdzlm@a&cbmﬂhmnmsaizfohm@f hiC 1eusggmm(1m19

mice, ARl Y HBR T P BT cram g i showed
increasb&dH. - l@%el%ﬁ@é@%‘tﬁ'vﬂlcﬁﬁy?%;ﬁ% gﬁqsoégﬁzlgﬁdﬁﬂ E{f?{/di@%@@l)
n

in hCD19Tg mi ce (FI%
while Bt Tonra XY S bibjict redsicps ol Adevel (GoF ebmiId fyrscp<0.05;
Fig. 2BLC5S P hinB g8 POI R AREOS el 1 BHY REARGRE et 7 old higher

in hCD&Qﬂig mioitan iwild f9bé atiye (PO, T 4% oW £ RECII 9% nge than in wild
ential _result of B cell hyperactivity. Peritoneal

type mice (1160 Bhdiigciy Buseincrepsespiidrriecieassidredusneies of Hi- b@r@roducmg

B cells BT NO 0B T ool BRI SepoRs kG and
CD19"bmide, f8p&:tivelnd hCD19Tg m ce have significantly
reduced nunbers of splenic B cells conpared with wild

te%/pgl m, ceggljaas Al ‘%:%odﬁgggg ezlgg@ gﬂe é? e sl)teegl eritoneal

1995, J. |m1runo|ca 4371-8), the nunbers of IL-10-

[00201} ; ggg&gﬁ%agﬁiwk &dg&g?rfg’ﬁ% Ptc?ﬂg ﬁ'&BlElb(;crls é”ls%%n D%9’:L mlce was

verifiedlirebtiyyeintracetluldr @ g1okixie staihing( m}?ﬁ)ﬂés)mc ! le)rpr@dlﬂiﬂl@n was not
gritoneal |L-10-producing B cell nunbers were 80% and

detecteangesting B ses Eiom WHLAEDS, AAR 197 evin faDﬂ% gigg ddg. 3A). After
stimuldtRRGH LIV§,| PMA, and ionomycin for 5 h, the frequencies of spleen IL-10-

producing B cells was 7.4-fold higher in hCD19Tg mice than in wild type mice (p<0.01),
whereas the frequency of IL-10-producing B cells was 85% lower in CD19” mice than in
wild type mice (p<0.01; Fig. 3B). Interestingly, IL-10 production by non-B cells after LPS,

PMA, and ionomycin stimulation was also increased in hCD19Tg mice (Fig. 4). In addition,
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(pOA). By contrast, nave or stinulated B cells from
bl ood, peripheral and nesenteric |ynph nodes, and
weegen3gipat ches exhibited little, if any, |L-BOI/US2009/002560
production in wild type, hCD19Tg, or CD19 ' mice (Fig.
constitiEED1bAVERLlek Ul Fhy B AHO AT, Bl Giltc8: £ pOMhlivatn
Sérve ou con ro
mdepeﬂ,&bm) [} dﬂmuﬁgaﬁbm‘@tblﬂ ek &D rmsm:hﬂ [elinsdiriah 011632.85’8@4) $up@tsting

dramatically reduced in CD19 " m ce, but
add““’ﬁ?‘e‘ﬂ@rbétﬁfﬁ eehAniSRISAR dagse IHoh A patgniA aew It Boeal! lapgractivity.

Perltorféﬁf ffopg?ﬂ;éiblg?lﬁ' E§ ell ﬁfcﬁ.\eﬁf%%\%ﬁ @%lg?ﬂ%e? Phépt D?E nf¥% than in

wild typk nfie (r<6dligj ng 8BYcleles ipEBA 61 emite <00 Iy diigr3t)e Even eough

voth CEa el Bf SR biva Tenbeanbirztpeng Tanaier] & s Poslls

compa;ea \Qittﬁ‘ﬁi'ildst eeﬁtbegnasé dtalf 5608, hGRAAAY 2@{112?8 (§dt&eta36h997 J.
10-secretin I's exhiBited 6 fold hi

ImmuriOé\/léI83466f2 9 Samttal a1 dtmmm:é nl Sﬂdﬁ?df@dthmrmmbctﬂﬁrma 0-

oS L S ob e BSEh R £3 SR 108 i ey

than in34lld typBWice, rbspbltivedy (0.019. Bpfegid zﬁld"}%&i%r&éﬁl HYU€0ipfoducing B cell
t hei ?y-ﬁc%/t oki %?E ‘&%Ctl on capabl lity. 2.6 Spl gen s

numbers warg-89Poand: 789G lcwv@rem@b& em@zq tha:mrgwmmwe[m@go:e}specuvely

<00} Bl MRS A 51 Ao RSB e

lymph aibédsQamtiPeyet B patchis exHibitRI 1itile ANahy 31510 prodigtioR i &lild type,
oplasm,c |L-_ 10 was only visualjzed after conbin

hCDl%Typssor BIAY " ineise kigi 3D-EdndntrassUnar staningsefd felly gomdL- (0% mice

t f f
served U0YAS g oot IRMENE KoL B LARTLAE FBRRE ot
was drmasm,llyuemrcedtﬁrelef)l/ anice, cbut prefrxenmﬂ@beﬂpaﬂmﬂ iB h3D195'g mouse

type and hCD19Tg m ce expressed identical
spleen F@‘?/Perlltaﬁalééi .CD5, CDId, CD21, CDe4, CD23,CD Ib,
CD43, and B220 densities (Flg 5A). It was therefore
possi bl e 62.%se Chakincgdie exprésaiva bylled0lpredacing B cells

cat egori ze |L-10-producing B cells. Spleen
[00202]] L- Wheplrep dLi€liOrgroBucieg Bscells praférdntiallyegemuachtdiCdh& Teytokine

were part .of mpuse CD19 Fig. 3B-0O), )
transcrf; PAS PFRRIBSd Eqs R ey Wlﬁwffewfgedéi U pesreting hpellsgelative
to otheir e&% tEIR BBt R{F @@C'i@fl'()sieb&tlﬁg BE>t:e|11"§;l exhibited 6-
s, but unexpecte ex ressed high CDid levels In

fold hlglmr Heveld af ILymgtramdnht@Dﬂ@ﬁg:ompaEed(VFiltlgothEBB celby, whereas transcript
levels Sgitcron s ghcan Mo riepSH g0t s BRI 7R JuedE” Dyepereting

B cellsSfere Tafue i their@ytaki@y d}&ﬁﬂuctﬁncc%bhlﬁh%‘ th a CD d hl ghCD5+
phenot ype represente 2.3% and 12. 2% of spl een B220+

(Fig. IG?Z) Erfe 19@%1%@&?#%%@ 14%eDsT)
o 5%%%% eclls Barreeh G oot BB pfs igjermined

by imn@inoSlugdisédnea Biairfike Mt Tive Sytometty aﬁﬁ}'ms V\SH&E B éeMecytdPismic IL-
10 washcln }t] \(i[s)gaﬁlzgd after combined LPS, PMA, ionomycin, and monensin treatment for 5
hours (Fig. 3), the effect of this treatment and cell permeabilization on phenotypes was
determined. In all cases, untreated, treated, or permeabilized B cells from wild type and

hCD19Tg mice expressed identical IgM, IgD, CD19, CDS, CD1d, CD21, CD24, CD23,
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cell subset, an average of 18% and 58% expressed IL-10
inwld type and hCD19Tg m ce, respectively. Wen CD d
whb®bCE5+2 or t he remai ni ng spl een B cel |l s wer eP@uuUsion®ah2560

and then stinul ated, the vast najority of IL-10
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determ ne whether_ B cell IL-10 production
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I d
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e Bcells were purified two days after ear
IOI”O@HQ‘Penge wi th oxazol one, with IL-10 nRNAl evel s

quantified by real-time PCR analysis. Relative IL-10
[002041] r aiie duithwr vies fieths phan®ypedf .- 10-prodspingspleand cells, the phenotype

o QPR R 505 S RIS UG ot
expresé@d'lgl\/% %m 9&&5’& €024%t ﬁrgfh%\%ls Q C;%lé Sr]j%)s’ nggdeigl%ﬁtely half of

Splenwslbl- H}eproréue@gl&ceﬂlsmtmdd hAgh dettsgtp @%d(%@@@ﬁ/g and 56.8+1.6% in

wild ty§ (P hglﬁ\t}l g%l nl'g% :rcs%?étlyefl{h gﬁenécBea cagitg rlgri C;irarlgﬁlécmge BS ce?ls were
CD19hI§'Qg®Ih‘gh ngs‘b‘écusv €l1y23” GD1d bh CDU3TB2B0'e'E |l sheps9pel cEishistent with

S|gn|f|cantly Bher ILIOtranscrltptsthan wld type
B-1a cqllse glihus, gpleni@lls-dPprogyoing B celigshapd featuras copmeqn to margimgl zone

(MZ), %T@Z%Eéo%sokse\éﬁ&% O;PBS(:Qil??)'ﬂt Be %k lzfe&%mh%}]@bbe gD 14"e"cDs5"

ce I néreased signi can ur ng ponses
subset.but only up to 16% of |evels fromvvlld type B cells
(pO.A). By contrast, B cell IL-1ONnRNA levels in

drai ni ng %ﬁ)h nﬂﬂ?@as@hq} MILCT@@%egHBb AArfddT cell-mediated

responses responses

[00205] To determine whether B cell IL-10 production might contribute to regulation of T
cell-mediated inflammation, IL-10 production by B cells was assessed during CHS responses
in wild type, hCD19Tg, or CD19" mice. Spleen and drainingbaxillary and inguinal lymph

node B cells were purified two days after ear challenge with oxazolone, with IL-10 mRNA
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6A, right panel). In simlar experinments, |L-10

transcripts produced by the spleen CD d hl 8hCD5+ B
wa@edob/1suTbset were increased 7.1 -fold duri ng QMSI/US2009/002560

responses in conparison with nave CDd h' 8hCD5+ B

. [ t ri I
vl R PO A Sl LSS ey e o
spleenand pérh;lshuﬂl lgmpk Inbdﬁaif mnnhaifedgeﬂthDe\.ﬁ"gg nﬁ&! WereGRnificantly

) T d cti.on een but not
increageq KRV Co T STLGER G (SAIFoCAS- T FoRds aviah o 1.5-
fold, pkébgl Figl 6A)L 1% @Mbﬁfhs@é’ @e&?h'c%ué ivanl l?o%Xvﬂd type and

ra1 ed t he severl t | anmat ory responses.
hCDlSH"ngEelekhﬂdiled aignﬁimatlyh@bt i trapeedipt l&fvélanﬂnmmm\xe B cells (6-

fold, pEF DR RN 2r 4 <D BsBrE YR s ’?Eﬁ?f&@fgiwﬂwrohcewlgmﬁcmﬂy

higher TEQ®OREDE HaRRARE %urs §B Ld
8 er( Fergusocnrmg?t al . lgge ? <O 011’\%1 1%%%1%[(?% ?9 IL-10

transcrllm &@wn@pleﬂm&ws fmcl@aihaa@b mues ponses] Bpsificamty during

s PRI 5 SR S T GRS B,

cell IL¥IOGARN leyB8in dfairfihg &mph A6UEE didnot cﬁxtﬁ)ge dvethg CHS responses (Fig.
195: 603-16). Anti-IL-10 rece{)t or treatment 1 ho
6A, rightpaicd)- d;zawl%ﬁép@mmpmén%el(é rwﬂp@mdtyeébgﬂmﬁp&@nms

CDldhm@?’nég 11 El?sgfﬁé%ﬁg ?'__7\'\{1 ?&g@mgg‘f-&ﬁ%aé&igso%&%parlson
with ndfiee CD ldPﬁhC-DSE -B].&:llrsewhﬂé Oic-10Mantdripalevelstwdre Sigﬁffﬁﬂn@iﬁ)wer in

s to levels normal |y observed. in
non-CP g tBeellsryyith or f‘ﬁ‘glogiﬁ?ﬁg@%l@rﬁnéfcwlféf@el(ﬂﬁeégét Chus, B cell

IL-10 érefhl,l@mﬁ 'tlféns(s)g%ﬁq{u‘t’ﬁ 'y?xg?lqgﬁgs-r Gadintfea drf‘ng(]ﬁﬂs responses and

dependent tive contr| tion
the levclﬂdeﬂlﬂprﬂz@ucpmdlycB ogllBinvelstly pamli€lds the myleﬂssmfanﬂmmatory
assessed by conparing the effects of CD20 mAb-induced
TCSPONESe el | depietion in wild type and I1L-10 mice. B cell
depl etion significantly augnented CHS responses in
wi | dtype 62de (Higl0admhibitRdheellandiatediiBanasatomrg eesponses in
wer e increased sh@DiATewndywikl gglelmitepl eti on and
I L-10-deficiency after 24 hours after chall enge.
[00206BubBémpkar ILy10 fHStioe apﬁns aslng/ahanhilghmr re'béptd)melA(B eﬂiihﬁ@ces CHS
est | ngqt hat B cel | roduction contri

responsy I8 VaKApIPg Ik FF5EuRR Lalh Py BRR1MFA.IS GBI 1009, Therefore,
whethdr SPMERSed (15 lré‘spbhsés%b iroédiﬁlt R 1 P @E& W&TRkE dagnt onIL-10

peritoneal B cells or ot ' O produci ng subsets
was assegspd| usingoh fuacton-blosljing oAb réreti@H®ithabp ting @ redegteal(Byrrat et al.,

200, FREIKAR. R DB 00 TORLcek B cell, fgplation

oxazolbieadhallBgpe sl"ﬁﬂlﬂbzirQFyYadgﬁieﬁte@fCI% ¢&pbases h kEB1 9?@ ‘rﬂlé‘é WhEn
is solely due to I'L- 10 production. Thus, B c

compatgd pifheasitg] MmAfreatad littameates (g SFracD 68 a 48 . In fact, anti-IL-10
recepto&lgx}]%g Irggtfh ﬂ?'?e@for{&a&gl%: Vgngensftio A%ﬁgs[ nogw%ﬂ (s:eaxl'{/]ed in wild type

I'on ear
littermates. Thus, the suppression of T cell-medlated inflammation observed in hCD19Tg

mice was IL-10 dependent.

[00207]  The relative contribution of wild type IL-10-producing B cells to CHS
suppression was assessed by comparing the effects of CD20 mAb-induced B cell depletion in

wild type and IL-10"" mice. B cell depletion significantly augmented CHS responses in wild
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[00208] |L-10-production by blood B cells was al so
assessed to determ ne whether |L-10- producing B cells
we@pdaoen3t/me circul ati on during CHS responses. PCT/US2009/002560

| L- 10- producing B cells were not observed in IL-10 or

) ! i o
type migRCHE DS R BEHRLE PR GBI hG B et By B2
depletivveaed foldeficietidyeafter QOdlo&fstafffer Sﬁﬂ&hgdz ZSﬁbs@@uemMyI CHShesponses

per cent alg)g, of circulating IL-10-producing
were h‘ﬁé@klpﬂb f S mwtmsgtbata% gely Haagmfinca% F%‘ﬁE‘PWﬁd most

signifi f fo &J?@J ﬁlﬁﬂ) ﬁ)n((;:f' @'i? @ﬁpons@é u\%hllé dei_gpPJdaQHGﬁ Wtﬂ% remaining

s en e circu urin I eSPONSES.
peritonGalZB Qelllsdnmhev éL-TOqrsdwingsubsids re:ﬁmﬂajéd]ﬁﬁef sBigeebf the CHS

responsencayally FGOTEAT, 3% GHAF GIHERTRAB aNael B G Grple snicl bAgs Affect
CHS sé@ﬁyﬁiﬁslwﬁﬁlc%séﬁﬁﬁﬁq Cﬁhﬂﬂﬂﬁﬂfh‘?& k€ of %ﬁE%CHs regylation is

ri ments CD5%+ B ce and non
solely duedh |IIgH©Dﬁed®tloal Thusy eelbmuppneesﬂ;dﬂ“r cali- mledilatad inflammation in an

xaz ne-sensitized (5 d afte rima .. .
1L-10-GE5REfen BpRch i horey st e S Fibylon Rl knineipasgmation.

littermates (Fig. 7A left panels). Purified B cells
[00208}er B.- ﬂ@r@mduucteims bye blood B mlb wascalssl asnessedtosdetérmane @hdther7IL-10-

producgl[gtcli Fel[] te\t/\rﬁg%%l?ch elxt{o% v&‘zlgg r%)é?)xgs%%?gﬁéég);g%%i% B §ells were
not obseR@A$h BL16Y or Rhve GRES beoPe 6ﬁz§10&elséﬁ§ﬁimlbﬁ (FR! Lmdnd 6E).

(43% at 48 h, p<0.05) ear swelling (Fig. 7A m ddl
Howevpm sisrylatimsiL- éer¢du¢glg/\B§elrlmwelierfhmm inghie b}oosi@@epsmtt@atlon

with th8 Pgr%gnt%gﬁ" &ﬁﬁg@% (ESIIOdﬁ?IIlé %n&enlg gensn ? Ii)ézfé) %a?g&ge and

gradually Hestesstng &ffer eRallenglBigh61g) s, B.-C@lpkadueingi B celth dnterrthe
. oxazol one-sensitized IL-10 7 mce did not affect ear
circulauQppdyringCHS re$9p9ses. r eci pi ents (Fig. 7A, right panel).
Thus, sensitized splenic CDId hl ghCD5+ B cells
i nhi bi t ed6.219S r esdeptivasTiansfor of (D" SBODSH Bniellsniliibit T cell-

and likely in armaaihtammaﬂﬁhtfo(k:f[)rmﬂ@és [002 10] To
assess whet her |L-10-produci ng 1dhi ghCD5+ B cells

[002093 swh@!ﬂﬁugdofa:mpd“@“cmsﬁhl%engeﬁmgﬁlﬁ& cHS%é n§e)é%s'§b§e§sed
spl een CD d h'8hCD5+ B cells we

UH
using adQpiivs toanses expgrimenss| %@ch,cmcygh [% cq]@ angfqn cD1d"&'cDs*

P 05 B AR AP B
wild type mieeordhein ahseaxipized Hitéifesaih. aAe 1dfhparefspr Purified Btcah$ were

to.B ceII depl etion. CD20 _m ge had normal nunbers. of
then transfegred jipfqopa20lpRe-Fengjtized G ngngeélaatwger% ehalicnged wigh oxazolone

48 hou}@' e méqgangf&?éSeMd%lﬁ FA“‘BECI%“* B 6Pt s%h’écﬂ Y& tﬂl? mice

ype mce responses were | ncreased signi |can

mgmﬁddnﬂ&ev@u,ced 3 Yadiof ln MOt g reaf svelbhig é‘ﬂgs'm i il eGhalngl). Ear

20 J. B cells just e
swellng HAOF SBEPedn resdenS bV LT DS o e fom naw-voppigzed
mice 017 Fon-0DddM2CPEN Y dells Frtn SARRIZY thikd. aDkERiseOdpl&aE E@l@w‘@DS B

hi ghCD5+ CD20 B cells into ceII-depIeted m ce days B
cells pysiftedrfeom paazsleneesensitized IL-10"" mice did not affect ear swelhng in CD19"

recipients (Fig. 7A, right panel). Thus, sensitized splenic CD1d"#"CD5" B cells inhibited

CHS responses in an IL-10-dependent manner and likely in an antigen-specific manner.

- 73



sensitization and then ear chall enge had the sane
effect (Fig. 7B, right panel). By contrast, the

wo e@nsasen2 of non-CD | d | ghCD5+CD20 / ~ B cel | sP€T/082009/002560
na| ve or sensitized nice into recipients before

[00210 od (I&t'é}lsséxazo h& ILth}o%ggﬁlgr ﬁﬁ{h@fé]by'eé ¥f;]lls gcf Eﬁ%ﬁd arole in

one I nd swel 1T ng

CHS re8géiises irowild yypelhide Nipleaty 1 d3'E@DS SB R:eMaﬁeqﬁnffied from oxazolone
cel | -medi ated infl ammtorg responses in vivo. [002 11] .

sensitizgd KDY mice (Fig. 8 st passlsh pnimansieranianins wid denq recipignt mice

v SEES P LERTEI 000 188 EIASSRSRGTIA Lm0 n

are theteferb GRfstar te 8l dedl depletibhe CII001 rmmHFEBd s:eﬂﬁaltnundﬁ:rsnm e
tElg.. 7C left pa I . Wien transferred in
CcD1d" %Fxfdg%ﬂ&n@ gréwgwg %sfglpﬁ@é. g M@ﬁ{tgpe Aase hWherB qglls were
is f
depletel] 198 Rfice? &Qsﬁorggg b&gﬁae%ea%ignﬁ&ﬂﬂ mﬁ)@vefvapme

se ltlze m ce ear swe
adoptivearangfee nf senitizgd CPOA"FICPE CRR0E1B celIShesId)eforn (sthaigfslge normallzed

CHS reRTRRES b B ee-dhblelsa phich it 78, TPt v adoBiye Grppter of

naive Gmfdham’@5*o€m2§ t 'HTéé,lll's 1nt$@l:e§l Heplé‘t% gfice @dbmf&‘éﬁxﬁzolone

subsets in wld type, hCD 19Tg, CD19~'~, and IL

sensitization anthhcelear shalblsege hadhtbe S@nQ 2ffe@ (Big. RBusghtqanel)y Bei contrast

the traxfcgr 0{;19 -h'g%f" W gﬁs 8‘{[1 r%b%%l% gﬁmg ée%\'gﬁze into recxplents

before bdmsiti2ationlér chhlldngde, re%pééhvelly d¥not kdducPlox@zdlore-indudéd ead
1** 12 1** 148 6*B cel | subsets were; CD.d hi ghCD5+,

swelling. T, b5 0senttionpy (14 &8s hB g EEHIataED soimseiated
mﬂMQ%J{&é%&%ﬁh&&DZl i pt CD23+B220hi gh) . bVal ues (SEM

wer e si gnlflcantly different fromthose of
pe_mi ce, ps0. Q1. 6.3 DI SCUSSI 002

0021115) St réwwe@reﬁ%gy ERiPans Heglowenipgveedityynfiammation
or was g*ég%ﬁ 5 eS vas ﬁ%ﬁ%@%%@ 'agﬁtﬁlectfﬂnkfé UPStnit Tt d"®lcDs* B

ammat or s ponses
cells purificdufdm tDEFB esenstizedmizt (Fig: 10, leﬁmanels)av‘é’ﬂnm maesferred into

oot bR Sk B BB B el SR

cells pl‘frﬁiiédsfrérﬁ @mﬁﬁ%ﬁ‘s%%al ﬁrhc@ a?foe/%t‘éfi e%v@e@fhge%z@lﬁlﬁ Iréo?pléﬁ‘tg (Fig.

% of peritoneal s inwldty pe m ce, but  wer e »
7C, rlghbpambr ﬂ‘ﬂnleisq/ﬁnkbna:stggbﬁ tlnaﬁ Ib+1@q110du01mg/ﬁﬁﬂdn%@@§ {Bréells function

is antlgfé-rsge%ﬁg 5%@%’&LaLn 0BT QP UG M § rydstﬂﬁ hCD5+ B cells

Table I. Spleen B lymphocyte subsets in wild type, hCD19Tg, CD197,
and IL-10" mice®

B cell subset numbers (x 107 )

Mouse genotype CD1d"8"CD5* B-la MZ Follicular
hCD19Tg 18 + 2% 3244 16 + 1+* 68 + 4*

Wild type 13£1 303 42+3 362+ 42
IL-107 1241 31£2 21 324+ 17
CD19™" 04£0.1%* - 8 & 1%+ 12+ 1** 148 + 6*
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significantly in the spleen (-10% of B220+ cells) and
peritoneal cavity (-25% but not blood or Iynph nodes

wW@R00bATBreTg m ce, and was col |l apsed in CD19 mi PET/[F209%002560
3 and 5C, Table I). In parallel, the abilities of B

°B cell&h f\fv EpeidEgs V)zfg ébb%emi’d‘“*g, r@Dfd“E‘%‘bﬁﬂ'@Bzzo‘“g“),

and versel

and fo
t | L-10.(F
*Value %mémﬁ sty Qe Son Wer«%%%&&éi%ﬂgmwe
es

*p<0.0pe8 inwld type mcetothelevels observed in
C 1 mce, and normalized CHS responses in hCD19Tg m ce
(Fi 63 1) DISC&SSIO(NEpI etion in CD19 mice did not reduce
CHS severity excluding the possibility that CD19 B
[002123el Ifhlsasbrdyrdmhdnytrmsathat& pherotypiédlgndistinet D QDS €D19"e" B

cell sufig {15, 7ge§EY efiaedine inBmmrRnmemotre (rra fpseortion of
IL-10. FBQC&]@@AQK& @bl@ﬁlcqﬂfl'(ﬂ otiting m@Q@TWECIMS “'B’IOQ@QQ are

mce (Fig. 6A E). Furthermore, blocking |
designated.e Phese rmrlbtl%nrordwnalﬁ cedld repassentes ol £9% nf M@ZO cells

o USRS s, BPSRE e L T oo

or lympi®hoddsi(Eipd 3pﬁoweﬁd?0HSE6-pkddu@fﬁ1g%lDl dE"@ps* BlRfs were expanded
mAb-treated m ce, respectively, while spleen

signifigangli apthe slegaI(+-E0% 0§ B2R0" @ISMP%P@W@‘HE}'&%‘@ dut not blood

vt 3BT GIGERR ALY LM gt T
I). In fasjlleLithe alﬂhﬁes:eﬁ B selefremfHeTIdm Ty O\hIdStyp@Iayid \@D 19 hmideeto modify

relativ rare spl ee CD5+CD19hi g e
CHS resppuses (Pﬁgét Mﬁ%egsetrfheareﬂﬂee elrr@ga?%tw%esqﬁepﬁew Elligs- 2 and

3). Slrﬁﬁm ?ﬁce(ll'\ée%%féﬁhhcr@&‘éd R84 resgO0Rs m]wxld lt)ZB‘EL{EQk to the levels

but al so unlfles nost of rrent
observsd unI(iIEé9 agaer @ndglohnaliz@dﬂld\‘&!mspomms byh(BDd:%Tg sicegding 1). B cell

deptedSB P et anier D aPich S Reyerb eretding i posSbiny Bal 1o

|
il At iy TS .

Spleenzind bincgiB celhjL-d expressionwps alsp gphaned in wild dybe ahgi hCIEHTg mice

during %%ﬁg«g&e%a lﬁl'rt_il%tr 1{1%31?{9 Ay %&Qg? %Aé(ndt EMMegnore blocking IL-10
rece tdk&‘ﬁnc‘%ﬁ)&rﬁ;@ﬂ;ah@@l@lds respofsdoay REH19TH %ce (mg 6¢)TTTIHé:Cddopt1ve

m@%%gmflcall Y,. spleen B cells w a
transfecefzapl Bﬁeﬁdaeyﬁéroeawﬂs tReAng CPIE2QL Oml‘FP Rg)3diAekCHS
T e L e
CD1d"Bt@D5 Biztlls fromadl- 1(15)o mlcaﬁ@remmomeffébﬂ@gsvmm aFhusn.

oo B B 18 SPLL A R s s

i nhi bit coI | agen-i nduced arthritis (Evans et al.,
[00213200ThatB10 ¢alisiwere fouhdgxéBBBelBYithiBghembatobraB: spédns

D10 BB R e 3o QR e et T e ol S
(Mizogu®HLaHd Bha¥, 2686, I4ImmuAdiS 176 P 52¢0), BLQISELhifies hrkEofStBEBurrent
phenot ypi ¢ mar kers with both CDI'd hi 8hCD21hl gh MZ B

studiesgegardingd - Cnpredustm iyhiB2elds. oberme spleen B cells and peritoneal CDS5" B-
l1a cells are known to produce IL-10 (Brummel and Lenert, 2005, J. Immunol. 174:2429-34,

Evans et al., 2007, J. Immunol. 178:7868-78; Fillatreau et al., 2002, Nat. Immunol. 3:944-50;
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cells. However, the frequency of spleen CDId h'shCD5+
Bcellsinwld type mce (2.30.1% was significantly
wo oaen3t7han t he frequencies of spleen B-1a (6. 201/8%2009/002560
p<0.01) and MZ (6.90.4% p<0.01) B cells. Moreover,
b : ) ; o . s
Gro ey 07 G508 MR ABE SIS BANNON SPTRLIAG 140ct Rl Mmunct
1:475- leMzmroétM[ 2608, deEx;B Med. (19714884500 SigenBer @ndaDalynes, 1997, Int.

follicul |'s did
tmmung 5451 43 SPes Db eblesn Brac)s vy CBEHEDTT SMA hhsppirge can
producé%firqﬁlgﬂl[ Fox%gctﬁldp@ 1%hd 'ileﬁ‘é}% 005 1. AR uin¥l. r1@7@l4§§ -34) or

tech cul't, It is possible that sone
apoptotic calliGmayg eBalQéIOD% Rrot.S¥att. h%d'ada&ﬂ UBA 108k 08D @iﬁrﬁlatxon

Spleen 1} REF B CBIF & el il Fort ke FSimn abeaad sy alrq pioguce 1L-10

and carpﬁxﬁﬂdlbéoqlagmlnd%k& S8 (g étl%! em J Athm@tdl] VA Pebs-78).

or B-la subset, although Bl O cel s did not
Spleenfdl’fecﬁ celid @lsqopx@du@eILotQmérlloo\yng) Ki-i@stimiagion3while fEMsB cells do -

not (Speaceeﬁtap?l %@Sn?sthDttl irnlgl%rlgf' 23%32%43 ?ﬁﬁt% sgﬁe{eg B10%e ls Yhare some

phenot§pid eldrdiaith btk €M1 dPEpERtPMZAE cdllsahd-Cn SBDi918"B220"° B-1a
regulatory B cells. [002 14] IL- 10 production likely

cells. Ié&wc‘eﬁr,ribe frequensy o splgpn CDUG" SCDE] B @eélsus wilgl Wﬁgml%ﬁ@ 310.1%)

was ARG ALE LSRRI, SRBRINTER, GTHR) SAOREE W) ana Mz

(6.9+£0 aeﬂ Ip&ON)QD Bedel 12, eMdrétazeQI-lE resdefetivasvas fpréduniingidhOlooaliRd within

| eted of B, cells This is
the splo;e@n(;alp](%l %Dg ﬁézgll gubsesin w@jt)tpeﬁplgﬁoy%,qﬁ gheléqglesen B cells including
. Osifi Ik |.at:i
14 A b KA. UOIL B SHTBIBR 508 8 5 s
fractioxmﬂingtshc/lesmalhBsn‘eﬁrsubiet@@ith ahsdit€phirityBreamlinsste¢hmacally difficult, it is

possiba { itg iﬁg@l ! I 11]1% Cé%}l%gtmstotﬁglﬂgqgécéﬁ S{k"épl nmlt?lougehdthese

cells m‘d{i‘ 2R0B %ﬂrbﬁ@ B0 @611L4t diffeidhidiates sematutdtiond Metrﬁ‘atﬁ/ely, it is
fferent antigen were without effect (Fig. 7A, Q. It

pOSSIblﬁghai(ﬁlomHS\mammrhaqntgpr agtiveted? M5& ot Botresubsat although B10 cells

uci eI ls e e # G { ofien
did notg 1By LB e BoBr e, 1} b BRI G 1"
spleen Emfhsr@iﬂl%ﬁtljb idep€ified RrédehissrdRsiveliou@\trit furlctioh&Ny potent
transcrlgts were not significantly increased in B

populatigp pElIli-1 Brpreduepie reselaoryiBsieHsng the sites of antigen
chal l enge (Fig. 5A). Furthernore, B cell infiltration
[00214]s IO 0 @hsdricued likélytehplabizaht porgschbiiay f B10wellstd xyeg&late T cell-

and CD19 L m ce during CHS responses (Watanape et al.
medlatg@grﬂammtomeﬁzﬂnseq7T_Lh%1@pt7m trangbreaf H’é‘lye%§ 10Bilddeps s

CDldh@'&Js.ﬁ:g c{:lﬂs:r&g{/ ﬁrgn&g{rhgiﬁeH}g n%sg&gﬁ %%gﬁg@gﬁl&': ér?l mﬁ:@depleted
of B cedlist(Big. @f. Thif isarematliabte sifkcecredt lall d&p! D5 B cellgpriodséadil-10

netic.no for h stenj c scl erosi
followiig oS rRiEae (51, MereRueTo D Sl T P eiGEen oRes e ifge the
adoptn%‘th{hsf%'ft?)lﬁh‘é@ﬂs"tﬁ éélﬁscﬁéxﬁtaﬁt@e"neséﬂ%lzé&ﬁﬂéje intb CD@9’
| esi onal skin (Hasegawa et al 006, Am J . Pat hol
recipiendnigbited GBI)S regrqmmsawhyle ®b‘b1g'fCIéﬁefB celémfromnus@itized mice or

from mlcecs%ngl)t(ll% w1th A HEE ren{;“ antlEg%r% were Q3 Setrect (Fig. 7A, C). Itis not

known whether splenic or peritoneal IL-10-producing B cells affect immune responses

centrally or this depends on B10 cell migration.into draining lymph nodes or peripheral
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(Fillatreau et al., 2002, Nat. | mmunol. 3:944-50;

Mat sushita et al., 2006, Am J . Pathol. 168:812-21),
wa@bdobasign2z cent ral nervous system B cell s are rBECBUS2009/002560

during EAE (McGeachy et al., 2005, J . I|nmunol.

tissues%?%aieggl) iL -Ehlffape&ﬂ}tﬁ\n\)ege r}ot gllg@ﬁr 'a}ig 4 f“n é‘d 1]nOB gél?{ﬂ%ﬂaﬂgmph

'S’ ma £Ton o
nodes c&ltﬂurtgt the sltesydfcﬂnnges cllialleﬁgm(FBg i)l F u@ﬂhéﬁhﬂ:r&t B regll idfklau@én is not
draining ly nodes or peripheral tissue, thereby

observedyiny tb%ﬁleqlmg%%%ﬁf vilddyrgeand G219 omuge dqmgéﬁﬁﬁtr%%pynses
(Watarfaﬁ?@taaﬁs 9507, A28 Phafod! nlc7tll5%'6a*0%] g#) Eﬂh?%@@ ?nl 8 CI\/ES gntered the

at |ons I’ps between spl'een
circulatie daing@HSpesponsesg®ig. BE) and Bral bherebydmpgratetin small numbers to

JL- roduci ng. B Ils.are ssi.bl e. However,
local Sl&ﬁﬂ@ BRI o 67 1L Qeplah inrtBhY SKif gaice @ BeRFRC g}?&? r human
system&rk%fé%s\lp Ir&duBS 8N 8, 1154 NESs, %@ngrdcﬁcﬁgﬁ in thelskm while B cell

frequencies are increased in h m ce (Tab iy,
transcriptd dre ngt fouad i Bellesioml lskind{Hasagawe etaul 006, frincd. lta%h@lsl69 954-

66). SiilailyoP cehepnigisRhagl Ebu 6™ nics BinibR plerfinidd EAB eapinsds

(Flllatramdetai | 20028 Na$ IrRRIRS.ENY44156; MaLtdhitaledBIC D6 0AnR J. Pathol.
onmmon I|nea e. By contrast, B-Ib cell frequenci es are

168: 81272&9 cdibewgh Wn@@hmwouﬁ syéte(nﬁ&sllsa@reaare dupipg $AE (MaGeashy et al,,

s, i) 312 0 SIHE RS G ST RIS e

the perMﬁe:Bl pridustic ef [a)- B(ZDaﬁcﬁdﬂhéﬁ@tmlﬁn@iﬁndﬁ-B&elly\ﬁkélﬂatmg through
. organi zed marginal zones are equally difficult to
draining Jginph podaser pexinkeral sk tharebiniiNeniag Sstrane ep Mell as local

flamm R {Eldas et al., 2005, Inmmunity 23:7-18).
infla ngﬁm sgo spleen B cells with a CDId hi ghCD21h| gh8220+

" phenot yp were reduced jn hCD19Tg '
(0021 5k BEHTORIA3 i3eges T IPRET EWEFETIrRl BHOdH 1 And gD cells

and peltlt%nﬁl Igl14 )08y rﬁ&%e&ﬁaﬁaﬁm -1o- pﬁ&f WBRNES celUrY po %@tff‘é OHowever,

O cel I S exhibited henotype 0
their ordye kcommoaNdatutes|idgdificdnuscfas ad shane phenavypis plagkirs. Smce B10 and

210 ol BEREE 18B oSL A ERINIRT, RO AL AT 8 e

rare in CWAOY thice ¢Ha#S éftau S@odsu PrifuiR§ ob - (§25ak &tal. al1996 30Rxfmunol.
Lab. Invest. 87 ). Thus, Bl O Cells night Be

157:437 k8 drit émOiSSﬁblﬁé@qIIHath gedfs and Br- Imentls refiressat differens dranches of a

commel{tieie B EuPRY B3R oPH B AL, pte ol clp @R P Uit sas e

al., 20(]5[ DtQhite 03 WK )whilé Bq0 lcél@wé&rméﬂﬂichnlﬂygb&%d (Batslel).
eneration,since this_subset was pr esent I n

Phenotmle%llx g hissdogieally-defined e fa pelises alsptred@e@%tpﬂlﬁg pige,

|
wiite BRI oo RAaR Byl imintl BRI ey
immunokigtoich¢rmisgy Stateihg (Heascdt !ab,nZOQ&hImmuﬁty a3:qdel 8I)s Lk eyl i epleen B
ctts w5 43 A B AATIL B, Gl o FMBRAIRAD 19T mice, while
CD1d"&uDem sel{Haasbeds wake incr8a. reiaﬂww Wid Zﬁmeﬂe% XTak1Bd). MZ

B cells provide protection early i ng pat hogen
Moreoysiadnly n§e%o w10 ¢ellstexhibited geaaD21 r%ﬁpmnoyyprmfaxﬂ Bells.

Nonetheless, increased numbers of splenic IL-10-producing B cells and an expanded

population of “MZ-like” CD1d"#" B cells that express CDS5 have been identified in mouse
lupus models (Duan et al., 2007, Lab. Invest. 87:14-28). Thus, B10 cells might be important
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[002 16] That B10O cells represent a uni que subset with

regul atory functions in vivo provides new insight into
w@odaoensizat regul atory roles for B cells duri ngP€TeIe9/002560

responses and autoi mune di sease. B cell depletion in

o A 4 R OIS o A AR T3

et al., 1996g]. IthmunBl.d67143@48).eNotabl g 15 €l Ogirgdudtionawdsingt eiguargd for
D1 G S S oSS B A 1 0P g s, Tabe
D). Re%ifiil@sss fliSELSHisg {os E&QQ& tﬁh'eﬁctﬁB%ll@ﬁbé@Pﬁfs‘ lefEre%Yﬁh%HBﬁs, with

erosis) (Hasegawa et al
B10 cells pradtudingd].; 1 (Simigheneby ségulating Eeeilsﬁmcmnn aduled®:Al a celdsyprroduce

natural ot LT o i SIS e Gah g ATVE AT EgPoges © ol
indeperddent BREERAL (HARQt 2B62H02ImmBHite OB7L BBy and I ZB K&l SHE0/le

that B cell depletion early in the course of di sease
protectigsy e@elwglumgpam@ecred@llsng@(l‘ﬂa@@mt el.i W 1almmyaith &4:9h7-28).

di sease aneliorates EAE. Thi's suggests the dom nance
[002169f  GhidBrEadls Begsi8dent h URfguk 9MSsetiWith ReépulAts8aBfctions in vivo

progressi on, which may involve BIOcells. Simlarly,
prowd@ﬁenelw mrémhémt@potﬁntlai uegatonsiolry far BieeHe duringimmung wegponses and
autmmmqne tdllssea Goefezf(g?p?eg rymfélglgggest}lﬁ?cf 1n mﬁnlg eaggrgcaetd
respondes; skpgbstih) thard ItBaelle @é@tﬂzitbCltc%lltr@spioh@esctﬁigﬂlppB%Il depletion also

psoriasis (Dass et al., 2007, Arthritis eum

SIgmﬁ%ﬂz vlzlaysshe wethfﬁpklagﬁn induged) arthgigs |lrePiB@¥{1h§nt(Ya?naba etal,

2007, ﬁﬂh%bfl?@tlbs@%gfgkﬁ%%rwl + BERShicE (2{131‘80 o h}/ﬁemlc

ritrs, syste upus, er mat osus,
sclerosish (Hasegawh epﬂn 2606uAmul. aPatlaﬂdl 69&9&3"46@;18] o‘gtdrg:ahkts disease in 1d3-

deficieR e d ey Sas £batids mamnglony 2573 ghcandiaboi in Aogabese
d1abetlp‘?1{19@{)@|u et 3P 2008; ﬁ-‘i)mmﬂa?fl%bméﬁ hs). bﬁp%h{ras@fw@h&@é found that B

lon therapy is to vary according t
cell deplllesetasa;l)amcthc h@lrs@bﬁdlsme wwsﬂns' Emﬁ;twh@fead iBf ¢eélrdnpietBn at the

neight Bfiscrag amel O SR o Dok /B TREianet BT i lriabmhed Tunctions

during @&ehse[1BpHleddib16) ﬂwHI‘éWrrfa? RRRIENB10 €18 | Silildrly BB elPdépletion in
functional |y potent & ul atory cells. Regardl ess,

humang ysing erchu@emommlghmn@ €528 rpbpyas reetntly fared iy exgeerbate ulcerative
colitis fg&!tz éPBS 2667 'madhse %E)@\le?ﬁ% r1§91%§182 a%fd Bl%g%h%uk&‘é'tﬂé’

new i nsi and pproac

develof)ménttdeJabmmj;s (Ddsh at'ﬁmQOOX/ /sunlakitdy RiBguns. FEQCZWIISGS) By contrast, B cell
autoi nmunity. in additign to ot her diseases. MPLE
depletion uﬂngmlzlrms at-hyppreHEEs e mmvﬁghe@@e@d N"hﬂtls systemic

upus o A o R AAEMAE o kAR e paiens

(Edwatdissaaéﬁandfrldgh,e’lmah&evnhﬂahmlhéxﬁﬁﬁ-4ﬁﬁlj El T)Ellet al., 2006, J. Am.

Acad. DEGTASE e5i4ePs T eER-dnghenei b BelTdspERe QEVEES i ikely o vary

accordﬁlrgqg e adethdUné i‘éﬁ!atmeclﬁv(ﬂ%Pn&it%(fL dotferBRiBIafd P c@ﬂ's{lﬁseQUtThus the
th otherwi se intact imune systens. Un%] pecte dly

B10 ce(l;lgslubsed &yt i inphydpd frog ghmglplcppd{ludeiﬁgpd CD1d™®"CD5" B cell population
may represent relatively rare but functionally potent regulatory cells. Regardless, further

defining the role of B10 cells and other B cell subsets in disease and regulatory function in
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significantly exacerbated di sease synptons and

i ncreased encephalitogenic T cell influx into the CNS.
wakiog/188s2l ted fromthe depletion of a rare spPEniU82009/002560

| L- 10- producing CDId hl ghCD5+ regul atory B cell subset

vivo mil, B IdIAARR A hRRC Rl By Tor g 1 Al Ef an
organ-spesificraatpimrrachity an addiGoati othet digeasesspeci fi c- CD4+T cel |
generation during EAE devel opnent. Thereby, B cell

7. Sﬂmi’ﬂﬁ y ilﬂgLEAlEORr B §SHEHSIRE E:g %‘dﬂYBCELLs IN
< AR PERIMEN T AT RTTOTNMMURE SNEERE 38 ERE)

100217F e RIS 5 T8RP ae hedin e inkirn Pl fisfast 9T s RS gt rpgdels
human@ml{ 1ecéuretds9s Eﬂﬁs bmm@@m»bmmwrﬁph&yﬂesmmaﬁw irfNi_nce

preparation and 1 nmunof | uorescence
EAE dﬁmby@rlgthromg@sﬁgn esmg mice M@e@pén@m Bresils byt with

otherw s LT ERIR  RERL PRSP BOCESARRFE B bifion

bon marr era emirs) were

sngmﬁ@ﬁﬂfz Eﬁéceﬁbabad cgmtsé eyrilpdaR Gihd diicredvbd endephsalto gt H&eflﬁ@ﬁh&x into
were isolated after cardi ac ﬁgrfUSI on Wt

the CNngmsa@sgggcfgqué@e deplstinn of gerargsplesic Hod@-progducing EBideeps*

regulatgl%%‘% !glﬁfgmglt sind Otm'é @%gg é%%%gl)gtheg\%lﬁ'n% HEE M AE in B cell-

deficiebd rag;aoﬁyl azmtraMaBths wereGdsaneq yiredafool Gblf\bcaeﬂoamlg’bnmpénﬁc -CD4'T

cel geqighfan Qs BT dab By ATy, Briglrellien R B GAE progression

drmat?&tl?%ﬁﬁéése@ﬁfs@és@%?ﬁl ptBR, %h?ﬁ?émqgsaut(ﬁﬁﬁ ol §RRIficCEDA™ T cell
wed by percoll gradien 70% 3799 centrifugation.

expansiopyphdbrednes ensephativddent Edelt cmim mhetl@ﬂN'S)%I‘ heseancfultse
hed mAb 0-1 1
demongiie HRESCH APV YOl (OLR CH: iR EAL gy mopatogs s

Med. 199:1659-69). FI TC PE- or PE- Cy5- conj ugat ed
CDI @1( | BMATEBIALS/AND MEﬂHQlll&g. 19), CD5 (53-7.3),
CD8 (53-6.7), CD19 (1D3), CD25 (PC61), CD44 (I M),
B220 (H1.2#3), TOl pregardtion and immuinpfhwiréscemed aremlysis
receptor Vbl |-specific (RR3-15) mAbswere from BD
[0021 8$| oSoigknodkleiBanytdiuspensiabd)fronaspleensgpdriphioral 1yinpll addesdpaired

il B T ToneanRta (g gD dtkee ERFC bE el

dlssectﬂﬁl dx@&%ﬂu@%ﬂr EcHsERIE theat N8 lwere is3fhfed after chrfidt Wrfusion with PBS,

952-63). Intracellular staining used mAbs reactive

as desombﬁﬁ (4eine gnd ngna, 1992, ). Neunoimniuspl. $078799). dhiefiolts tissues
were dg tg?l M&‘é%/)tugg nase PO@S‘(%E%H%? §§§.§ :%gzlgssgstlcls_,el\/lannhelm Germany) and

DNasel (It m@Gel, Rotld Dghosticspat3 70 for g5 nhiinPlonoitcicarwellewere isolated

stinulated in vitro with phorbol 12-nyristate
by passing thedisagathiorghr@rmm; cellispnerssBD Bm&c@ncmaraﬁefgo CA),

followérégtglrpg ﬁéér?é]ﬁ] Fl(afjel%??f‘q%Bé/%) %g;gt%le n%aﬁf}) h%rgaﬁ%gﬂ:% 1 e cted from
the 37:30% ififcff@dce MdGaashédAAb tetramer and

[00219] Mouse CD20-specific mAb MB20-11 was used as described (Uchida et al., 2004,
J. Exp. Med. 199:1659-69). FITC-, PE- or PE-CyS-conjugated CD1d (1B1), CD3 (17A2),
CD4 (H129.19), CDS5 (53-7.3), CD8 (53-6.7), CD19 (1D3), CD25 (PC61), CD44 (IM7),

B220 (H1.2F3), Thy1.2 (53-2.1), and T cell antigen receptor VP 11-specific (RR3-15) mAbs
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control tetranmer (CLIP/1Ab) were constructed and

supplied by the NIH Tetramer Core Facility (Atlanta,
w@2)09/1Baekgr ound stai ni ng was assessed usi ng PCT/US2009/002560

non-reactive, isotypematched control mAbs (Caltag

wer SHRP B B e SR AR A A a0 o rm oscene

(San D$dgpPEAS] BITBC(c&;fﬁ@g@teh InsAb yeactveivith meﬂ:la:&ml{QDGQE B@ne LAMI-
predeterm ned opti mal concentrations mAb for

116) wht i dessribes] (issber el | Hod- amypol. 15P9%542 6%|Intrwll|ular staining

et ot RTS8 I TS g SR o
from eBloscieR&¥)and fiet @yto dpe5121 Ke@ED B@c)scxeﬁbél@dFor intracellular

erythrocytes were after staining usi nlg2 FACS( t
cytoklqu/ssalnglg éym Bétet ssmn[bﬂt@ﬂ imuiée, widnpharbelel @qlstate 3-acetate

005 0 50 RO B RS e o
monen[E ggg%xg/]‘fhlf éB’iWs&é’ﬂ&nger hduREBe B ﬂlﬁfﬁ'gnm;;HZ/IAb ?etr')ﬂrfe? and

Femal e C5 /6 (B6) mce were obtained from
controlthearderc(CGIdR/1 AbD vieet ‘mn;ztr(l@ad amdhsupphied ME)he NII&(T etramer Core

d hi.d t
Facilie} EAfarfg G5 Bickafastad s1ifiBe S Bseboed insaisPoseadtVF BebPe:
matchdd@PREBPmMA®s MOS Dabokabfits]Sah BRIntRLS, |C& Bor-two2 th?mee]color
Exp. Med. 197:1073- 81? were provided by Dr. V.

lmmuniezﬂ@mewneﬂamalmisj siied eedl suspensising (Bbsﬂeﬂﬁ) WWA)StaHMdo?’é 4°C using
predet Wifed Oplf%? chieeft erg:slclc sAB ol pnufters as % r{beﬁ Zhou et al., 1994,
FIAT R chicg an RSEREISRy

acl uctron

Mol. deDOBibl] 14&3&4\@1)&1\‘& m&men Stdirixl, llymfalﬁms@dee v&ﬁe é&med f6103 hours at

- week-old) mce subcut aneous i nmuni zati on
37°C awdf::ﬁ;rliag@) (Fltact égt%p ¢ymped2:1885-96). Blood erythrocytes were

ysed SRR EER ¢ “ﬁ?“ﬁg TP (oon Bipiart Sho Jpagy Co. Celis

with théifeovzad hed sidenlighteatted mepatieBRAmpBogItes w@dechnakylz(;d thng a
s, MO ay 0 _.Additjionally, mce received 200
FACSW&%‘” B@P%‘S (]S ‘%{%&Phck("l‘fioéé Bi ol ogi cal Laboratories,
Campbel |, CA) intraperitoneally in 0.5 m of PBS on
days O an.12 Cl Miceal si gns of EAE were assessed daily

with a 0-6 scoring system (0, no signs; 1, flaccid
[00220) ai Fpmale C5ABI/6 €B6Y mixet werg obeined ram dhoJadabh LaBoratory (Bar

[ ind.linb al ysi s;.. 4,
Harbory 34‘:59' 3@?2‘”‘ 31104%&9 s st f?'gﬁépy@fitg g@@ p ﬁgb‘édfm dmnpypol, 16:119-29).
TCRM(I)q fi‘%s@@xﬁ@'rﬁ&@é §Vho§ coRt irtkeng re3ptided 1‘(’16(}[3% algepitle FBet_éllh etal.,
Nat . | nmunol 3:944-50). To de e B'cells in

2003, § Bixp, Msdei 97 708010 veervspmudeﬁ by GGG . dfuchroo (Harvard Medical

school, SRR S SRR R hees B < e aelitec b ety

2004, Int. | rmunol 16:1 19-29). 7.1.4 H stol ogy

[00222] Fdillowi n@Aﬁlmdn'ptmmngemmm%hemh PBS,

animal s were perfused transcardially with
[00221] Active EAE was induced in female B6 (six- to eight-week-old) mice by
subcutaneous immunization with 100 pg of MOGj;s.ss peptide
(MEVGWYRSPFSRVVHLYRNGK; NeoMPS, San Diego, CA) emulsified in CFA
containing 1 mg/ml of heat-killed Mycobacterium tuberculosis H37RA (Sigma-Aldrich, St.
Louis, MO) on day 0. Additionally, mice received 200 ng of pertussis toxin (List Biological
Laboratories, Campbell, CA) intraperitoneally in 0.5 ml of PBS on days 0 and 2. Clinical
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4% par af or mal dehyde and spi nal cords were renoved.

Ti ssues were processed and bl ocked in paraffin wax.
wae@wayense spinal cord sections were stai ned MT/0S184002560

for assessmant of inflammation and wi th Luxol Fast

t I assessed as. ... ..
signs of AT 1 8fe JI5RHE AT g R S S B TR Dnfieit i 2
1mpa1r€cﬁhg}$tmg2reﬂé)i @r&ﬂer@n anﬁ‘fla]ﬂﬁhdi UatbopakAysis;f, kdthl ih@ simb paralysis;
I ncreasing severity of perlvascular cuffin

5, hlnd\,],}qllp, pér)g{yéﬁs\ylghp gbfoaqjilrgémalyql%,@ug@nbm state) (F 1llatgeau etal,
2002, ﬁ%"gg&hﬂ ! 5904.50). 28 '&Fglet’e B E:élise ooy ?t)egle @E@Wz%ﬁ IgG2c)

i nati on: con uen

or 1sot3€telimedch€tﬁédml (IQEBSI (@80 ?g) %re. mjé@&&m 200 ul PBBABMough lateral tail
166: 723-6). 7.1.5 Sero cal eval uation of MOG

veins (Héb’@?@balsr?QQﬂ,fIiﬂ& Immwbd%&h%??)[ 00223] To eval uate MOG
pepti de-specific Ab production, 96 well mcrotiter
pl ates (Cplt4r, Hawdloggge, MA) were coated with 10
ng/ M of MOG peptide. Plates were incubated with serum

[00222§ anPbSwini|autigitiall pekAfdionWvith PBSU Al nalt wée $herfleddefnSehrdially with

usi ng al kal i ne phosphat ase- conj ugat ed goat anti-nouse
4% papfpongldehyda assspired gensls rrergiestovetin dissegs wers prdcgssed and blocked

in paragf)g(}ir:J wax. By, a@l&?%%&f%%{sfgct#n% \ﬁqg Qt&/ier%ég “lt'l{s %if%)r pssessment of
inflampatdreshdwith @asobludt Bjwator dadedinatiod Gdvtiéns welesgased as follows:

m ¢ce using an isolation kit fromMItenyi Biotech
inflammatign;;t, noggy) 1, a ferimitarapatoryredis) P orgpizationea pedpasculgr infiltrates;

o, B A O I LGB ekt . o
demyelbesion: Gedn¢Quatredbceial, g feR0dréas (Nédeﬁyiélinatm; 3,21a2ghé(gerﬁﬁ)ent) areas

Label ed - + T | | 5 6 th
°fdemt‘/$%f%§$’8f(ag§3\%0§\?%%%loJﬁﬁ%&ﬂé&@%ﬁ‘y \gfe{ :r aggpt i ve

transfer, T cells were stained for CD4 and Vbl 1

expressi ol t h $eroldgieal avaloatios oENMHREG feptidespecific Ab
cytonetry. [ 00225)roduiceionc B cells were purified from
CD20 m ce using CD 9 mAb-coupl ed m crobeads (M Itenyi

[00223Bi oTeehaluate MOdXpdpitida-spédific Albl Fbdilddion BE @kl sniveticer plates
i sol ated using a FACSVant a%e SE flow cytoneter (Becton

(CostamC@mhﬁ%laﬁ,)Mﬁ)thzr@ 6eated withdl) mbebMOG peptides dllates ware 2
incubaf&%%rgg} S;%?‘é‘ﬁ );thn? %gtre:ag dﬂﬂp v\g%l gn%uga @gth&ﬁ?' dé:?ecl‘fe%[ &s‘?‘ g\/\ﬁ{(&ne

phosphiaexsé-pogjngatsd geat2AndaysusedpGroe I@O{EAbm(&otheﬁﬂBlo%eclmzlogy
Statistjical analysis [00226] Al data are shown as

Associgigs, Jac., @Emmg?w@,sﬁ i ficance of differences between
sanpl e means was determ ned using the Student's t
test. 7.27RE6SULTAdoptive transfer experiments

[00224] CD4" T cells were isolated from pooled spleens and lymph nodes of TCRMOC
transgenic mice using an isolation kif from Miltenyi Biotech (Auburn, CA). TCRM¢ CD4*
T cells were then labeled with CFSE Vybrant™ CFDA SE fluorescent dye (5 uM; CFSE,;
Invitrogen-Molecular Probes, Carlsbad, CA) as described (Quah et al., 2007, Nat. Protoc.
2:2049-56). Labeled TCRMOC CD4" T cells (5 x 10°) were then transferred i.v. into mice.
Four days after adoptive transfer, T cells were stained for CD4 and VP11 expression with

proliferation assessed by flow cytometry.
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7.2.1 B cells are capable of inhibiting and augnmenting
EAE [ 00227] To assess the contributions of B cells

walzwngl7EAE | nducti on or progression, mce werBCTUSENG/ 002560
CD20 mAb either 7 days before EAE induction (day -7)

1002233, 8P Rt Fo W ARE AR EC AP P w8 6o, ARyl

microbea®d Miste Sl Bibicbkyl Ia\dabitida, eDla\“ghCDZO%ellﬂ wekXBolabiusing a
199:1659-69). In both cases,. CD20 significantly

FACS Vierpinge SHi flowecyteipeter (Bectm I&&kwen)w%pmtmsmft%&%néfter

504 B BP9 3P 5 ORI DB Bl LA st

i.v. intd Ballrdepletsthrecipidntmite 2bpchef¢deiRAE hdaodoabl e 11).
Peri t oneal cavity B cells are nore resistant to CD20

mAb- medi aygg &hvﬁ ﬁldggg uchi et al., 2005, J.
9- Irch e

| munol . ains their less conplete

ep
N TR R Rk 3BTl perween
sampleahé@6twds defrmirfsdasiie tHeShelehot soten conpared with

uni mmuni zed m ce (Yanaba et al., 2007, J . |nmunol.

1797%’3 ];%%’UIFDBSI Ilo et al., 2008, J. Immunol.
180: 361 228] In mce treated with CD20 or
contr ol M3 S UPhA TaghhicSdr iBRATAME Sn ERGURNHRY i

with siml4 di sease i nerdence (

o022 2205 RS FRPU R Ry 3 BB,

were gﬁbeﬁm mAl éithen? Idupbe&farermw 1&&%&6@(@@3‘7) blnwﬂd:xﬁEAE%ymptoms
npt om severity and di sease persisting |onger

were ptqswﬁamect@y\/m WhedAP? Gispasific mAdavedmavsantipedy MBZQEl lgalgdawas
used aé &Isf:rl?&f@c ?drﬁﬁeﬁz?g(g)d . Iﬁ RYedL 9941854 69)B I?llq{?lt}} cases, e(3&)20 mAb

dev prment “dr anmatica
sxgmﬁchnslgaleﬁleteﬂ\/the hta)brﬁy ofihlatire rmcqmle iimthe bohe marmvydilad, gpleén, and
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their GBSl bl a4 ST H LB LR SPA SRR plfeless, MOG
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| eukocyte ion and significantly |ess

unlmrrw@wélmlne(Ymbmteﬁ CORPpak érdmmn@hlé%ri%%ﬁonlﬁﬂ-lll@ etale @008, J.

Immunolclfes j 9 Thus, the presence of B cells had
pro iivd EPf ects on di sease course and CNS | eukocyte

infiltration that was dependent on whether B cells

[00228il/er &n migs teqated wish &IEQ}PrsC@ag@l by EAEGsymiprtoms figst appeared around

d
i e T
depleteﬂﬂ)'f B &’el(s%e&lﬁi’{a|MO(D1Iﬁ)miflﬂleai(ﬂdexdlﬂyteﬂllhgrﬁrﬁ@ﬂb/ etdreddisease. This
. Ti ssue B subsetbh Control mAb CD20, mAb. Control mAb CD20
includ¢gagymore severe peak in disease symptom severlty and disease persisting longer when
compared with control mAb-treated mice (p<0.05, Fig.9A left panel and Table III). By
contrast, B cell depletion during EAE development dramatically reduced disease severity at
all time points when compared with control mAb-treated mice (p<0.05, Fig. 9A right panel

and Table III). Microscopic examination of CNS tissues collected from each group of mice
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Bone marrow. Pro/pre 0.10 0.0 0.11 0.05 (0) 0.09

0.03 0.09 0.05 (0) Immature O Ol 0.04 0.02 (72)
wW@28/130104 0.04 0.02 (72) Mature 0.48 0.1 OrPON/USDNY102560

(99*) 0.51 0.14 0.01 0.01 (97*) Blood: B220+ 3.2

ooy Qg3 B i F i A2 S

leukoc;(tS Hﬁltrhﬁd&nﬂn@o the.GNS éncanbr@ﬁgm(ﬁcQﬂ deﬁ%ﬁhatikﬂl \Ghenlco'in%ared with
5#) 171 1.5 0.6 1.4 .5
controlemib treeteévmlesfzp 0.65 Fig. 9B)g Bsceél #Plet@nelrnpe @A;E devglopent

resulteé) gg%siu 3 géul%)%gte)dng?faggﬂ g’lid %gg ffic li}; }eg é?rg?'é}%ﬁu&é%Sn compared
with cohtrd] mAbdtréat@bmide. (pR0.09%* Thuk, fhe Pesenée @ﬂB c@llsﬂ&d(;ﬁ(ifo)md effects
on d1se:gs(:"e,rlclotgros%?@llxjﬂ1 &15% Feglgga)jtél 'B}%'gtrgﬁqu t%abw%gqpea@(nt gn dﬁ-‘e]}'@g% cells were

depleteg -b@§>re Qns@gseQn&lﬁ:tioQ of Qﬂér@%}nﬁrg% Qeaégoplegoodfoodfo é 0(1) 01

Table If 18?&‘%339%)‘&41?49&‘8“({9%%@’75 &Hf}@ﬂé@g%ﬂi B Siab Fagiment’

arfter MJs I mmunl zatl on. 1l ssue b cell nunbers were

det erni ned on day¥gd g@s7 RDeRletiorr val (JEpted g 16 £ Depletion)

subsets were: bone marrow pro/pre (I gM BZZ0I ow),

Tistat uP & 853t M- B2 SEITONFAD et RROEAL) g i B2 S6HIOY Fi')“b sHRe8mAb

B°"°"k‘%§2ﬁfé EZDgLBg%dEjZE%%%nd Onldftgﬁ%iéhlzgﬂ ?t@g -g}pa%%oosm)
+B220+ | b
ISM’I?SL%%%I?:):A}) %Gﬁg PEE)S (é[?%%qgﬁzém| ér{gifﬁf‘low) 0,04 40.02 (72)
o R VARG T 1098, 48 Ve oo

Blboasuepy g+ ood resylipy are o?d%Q:VUbl%Zj?a 139/ 0.05 % 0.02 (98%)
Significant differences between 0 versus control

Splb: t r gadoed i ce @b e sisndi qpg7ad.o2 (@ P. 099.611B<0. 0L.8 + 0.6 (91%)
Table I'1l. EAE clinical scores follow ng CD20 mAb '
t r eat nenatureG oup lingidgnce Qo2Mae0? (ghay) ofizeragt Meanss +0.31 (95%)
maxi mum score Untreated” 9/10 (90% 13.1 0.5 2.6 0.8

Day -7Ttontrol mAszK37 14 (©B%0.2390) 0.13:0.8 0. @.1Bay0.07 (87%)
-7 CD20 mAb 14/14 (100% 12.9 0.5 4.3 0.4** Day 14
controf2mAb 14/ 132934 1200 x@N1492)9 13.£0.9ay | M1 £0.01(99*)
CD20 mAb 14/15 (93% 12.9 0.3 1.5 0.4* aMce were

t r eat eMaginekzowD20-9%610- Tont r&M #8403 Q250 rd): 07 days 0.01 0.01 (99%)

Perlphe?ael E}%r ©8%30° 14 days af od! M?).Gés +0.02(95%) 1203 0.43 £ 0.08 (65*) o
Peritoneum:  B220° 1202 0.01+0.01(99**) 130.1 0.14 + 0.08 (89%)

Bla 0.11£0.03  0.01+001(95%  0.13+0.03 0.05 £ 0.01 (62)

Blb 0.12£0.04  0.01£0.01(95%)  0.12+0.01 0.05 + 0.02 (63)

B2 1.0£04 0.01£0.01(99%)  1.14+037 0.13 £ 0.08 (90%)

®Mice were treated with mADb (250 ug) 7 days pefore or 14 days after MOG immunization.
Tissue B cell numbers were determined on day 18 (n>4 mice per value). °B cell subsets were:
bone marrow pro/pre (IgM B220'°%), immature (IgM*B220"°%), mature (IgM*B220"&";
spleen mature (CD24*CD21*B220%), T1 (CD24"#'CD21'B220"), T2 (CD24"#"CD21B220"),
and marginal zone (CD21"8"CD1d*"B220"); peritoneal B-1a (CD5"CD11b* IgM"&"B220'°%),
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Day -7 ponirdl 2z4bon wheh3/d4P3dopd with uldiOnndrf zed 2.8+0.6
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Day 15@8?%%33‘86 si gni fllé/éﬁt(?%/"gfter day! 1% @p"<0 05). B cel¥+07

qh, before nizatio etely abrogated
Day 1 i c | gM éaﬁ?l(g%nti bodyq&rﬁg@ ion. B cell Sz o4

. depletlon after disease initiationsignificantly
Mice vergitisated vigb ER200ccepiedlimab (3W@n7dd4y@@e§ﬁ@ op d;éiylays after MOG
production at the peak of disease and p<0. 01,

lmmunf@gﬁléct T%Wyea&ﬁogrwcwaﬁ O meg 4§ée§sg@ab@frghmcal

o B S b ARt

SEM o B0 b T%“rﬂa?lmﬁ’ ¢ e G gh B féﬁcgﬁe # BENhof gph treaument
group. 3fHeGH xﬁ%ﬂiﬁ%&@i‘ﬁhh&i%@é’ g%& %ﬁé?f]fo %’pwgbgerqgé entrre

corre I NCr ease severl

observﬁlcﬁleﬂelrloge & &lifi Ot defe%er?be%@tlm%Eh @Dﬂfve%lﬁ%'ohﬁol ibltgeated mice :

devel opnent reduces antigen-specific T cel

are mdi%&kil 1500 *peRBGey. B cells are inportant for
encephal itogenic T cell activation (Bettelli et al.

2006, J . din. Invest. 116:2393-402; Kri shnam)orth

et al.. 286, 1 Deiption of Fvels abmeetesMOGapecifi anthody

anti gen-speci fi cprpdoetibnprol i ferati on in di abetes and

arthritis nodels (Bouaziz et al., 2007, Proc. Natl.
[00229¢ a'dihe et 0B edaRpRtivn o)(isarum atibod® @€&Ponsks. wasrassassdd. since

180 7 e ef fect
MOG- PR A RROGh: era S e er s orc i mflppief Bpednddrerepse EAE
severit nfﬂg€(ﬁ1 Nag, wmdj bmhbhqwdapisuvgy&ﬁsaéi%i e19gaf Eur J.

SE- | abel ed CD4+ T cells from TCRMOG i ce (Bettell

Immunol. 29:3432-9). Control mAb-treated mice produced significant IgM and IgG MOG-
specific antibody responses by day 18 after immunization when compared with unimmunized
littermates (Fig. 9C, p<0.001). MOG-specific IgG antibody levels increased in parallel with
disease progression, while MOG-specific IgM-antibody levels decreased significantly after -
day 18 (p<0.05). B cell depletion before MOG immunization completely abrogated MOG-

specific IgM and IgG antibody production. B cell depletion after disease initiation
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et al., 2003, J. Exp. Med. 197:1073-81) on day 17.

Four days after adoptive transfer, CFSE dilution as a
woreeokas17inr cel | divi sion was assessed by fl owpCT/US2009/002560

cytonetry. The frequenci es and nunbers of dividing c
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(P<0. OUeWnSBFQS'I‘ “F rERI§Pbiais wing otbfrglmmwenw@Lé#%?t@l %008 J.

l-e{ i r
b dSP} SR REAEf eRheRA gl GEAIR
developmaere Isignﬁqaaﬁ;s lattcnuated\/aumnntlpmﬁroﬂlilctﬁml whvahndjd Botedrtelate with
I een CD4+ and CD8+ T

increasg(gglﬁ%%étglg &%‘X”é‘gﬁafl @h%\‘ﬁb%ed’ t¥0days after EAE

i nduction (Fig. 10B and Table IV). Nunbers of nave

CD44 CD62L2.3 actDepdetich 6B 4elBDd@ting EARdevel 6jid dniGiodalkes
, and regul at or yantigeh-speiRd T {ell prodiferatién T cel ls were
not changed foll ow ng CD20 mAb treatnent either before

[0023 0]an dB af:ll:eire [ﬁaﬁﬁonm ot ¢reepldfit@genid DBelCaandubFﬂ b}Batelll\/},t al., 2006, J.
treatnent either

Clin. quﬁ%ful:lﬁ %}9%40%%!%@@%%! opPRnY- @l"@} Iﬁt{ﬁst a1f116e?c3§5 -92) and
oD ) U oo 6 RIS M08 007
Proc. Nad| AcatbSlce tUSHn 20882-ApXivetab 2§08 almefuhel tl 80:@R63-76 k| Therefore,

e et R Y P B S Ao

assessefl %F}rtﬁ@a&fptl% HBASEr of[GPSE-14bé1edIPDEET cdlICRbIn TORYP AL Q' Bettelli
| ow ng EAE i nduction and CD20 mAb tr eat nent

etal., 2003, daben Mag. 197b1 073 k) od dayl 71 Four éaylssiter @inptivo tranyfer, CFSE

ik o e e e ok e
numbe@ 03 d#iing TCRIHAEGDEDE e it SMthirlly ﬁlghQ}oaes'zwgre &nﬁ:a?able between
2.5 0.3 CD44+CD62L+CD4+ 0 07_0. 39

mice trgptq%wﬁb G2 Qormentrgl me\ bdpsfare sk induction (Fig. 1QA) }@ogever B cell

s s by e EARSEICAeSS o 4l
(p<0. O((lZ bik. MOA).7 THexgforbe oel depletich diajtg BAE @evédibment but not before

mc)rtunl zat | both T cell nunpers eterm ned .on day 18

EAE m@H ww*@elff?émmdaesd weecIIsER |n‘Ef| liexpansign fn vivo.
nunbers (x 10 6) . 7.2.4 B cell depletion nodifies
[0023 1N cBghewing Boeil dbpllétmaldnaiam thoml4, bple&NSD[m @AGZIDST AT cell

numbexﬁﬁe%esz g%ﬁ o h?d 8 fl@ﬁ a F]E Eaitnldlrl]cglon (%el IISB 31‘3% IQ}) ?\Iumbers
of naive CD44'CD62L", activated CD44"CD62L", memory CD44"CD62L", and regulatory
CD25*FoxP3" (T-reg) CD4" T cells were not changed following CD20 mAb treatment either
before and after EAE induction (Figs. 10B-C and Table IV). Likewise, CD20 mAb treatment
either before EAE induction or during EAE development did not affect lymph node T cell
numbers, subsets, or phenotypes when compared with control mAb-treated littermates. Thus,
B cell depletion did not have global effects on T cell numbers or phenotypes, but appeared to

selectively affect antigen-specific T cell expansion late in the course of disease.
Table IV. Spleen T cell populations following EAE induction and CD20 mAb treatment®
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frequencies of MOG specific T-effector and T-reg cells
were quantified on day 18 usi ng MOG38-49/1 Ab

wo edwasens. MOG specific T cells preferenti al | RCT/US2009/002560
accurmul ated within the CNS, but were only detected at

very tow frequencies T spreen and tynmphrnodes (-

11A). B cell depl etlireateddaor’e EAE i nduct i ofireatesidaydd

in signifi Camwmffb T=effector——cTet
T subsgirbers in the Mindb cofpB0mAfi t h GonralorAb  CD20 mAb

JMAD-Treated tittermates (p<U.Ubé. rhe number of
CD4'¢B3 specific T-re@*ded 1s i no8B £88 - depl 80ek0di ce wa§-4+0.8
changed, which resulted_in significantly higher
CDSJ(E&%TO of T-effexdFORreg cé|9I%8(8p<O. 0194 EBdver sel §:8+0.6

CDMSIBRENE ¢ o1 gt Fibhnt |y POdiad i n mide ddpl et edZor 03
cm4ﬁg§§%ﬁ€cﬂ¥“ | NG EAEQEP! OPERRL. HB50- 05k 4L OBB83] Sy 0,05

and I L ay criticadl es i

Kuch | . |
CD4IEHBIERTE, (Earas 25 - 996282y 7 L AFREY - 12402
cnzséﬁpﬁp?fgﬁ&; Pglf ko.%? :5%12 20933 Nafpg | Mang@l. 0621133 ¢4ky 4 .24

| , __Nature 235-8) their expression
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cell nuabRlsy(%q@py intracellul ar cytokine staining (p<0.05,
Fig.11B). Conversely, B cell depletion during EAE

devel opnent resulted in significantly reduced nunbers

Thus. o2 b TRRERATERE el o o

encephal i t ogeni c + T cell expansion within the CNS,

ereas B cell d eti.on dur| ng EAE deve] opnen .
1002330 6 secrBbrhet GRSt FROBB TS GER ! B2l deplstion, the

: , y p , i b .
e OB 04, SRS QAL ESS 1 i
MOGsgusflaputtaaen. MOG-spetifis T ¢rdls preferentihilbadcuihulated within the CNS,

cel l,.-nmedi ated infl a tion t.hrough |L-10. product.i on.

out wefibonty FF e 8 vy 19 7 B ks Agioeh e PEmRedeS (g T1A). B cel
depletivh bbfore BAFAh&udtIndedil1@h G5isnTFieas® e:aRddePMOGRbEtic tih&fector

i nduction of antigen-specific inflammatory reactions.
cell numbersan sheeCNRehangonmaredw b epnizalimpbtrgated ditiegmBes §140.05). The

numbe?i ggm@t}%pgcr@g‘ lf'l-rteg %ef‘lg B tc&?—dé@é&:{i %Elgggvﬁg ggtlo%}hafqgegdf which resulted

cel'PS "was ‘asses

in a signi fcantle highep eatiora N -stfe ol Bt c&Hsl (F<0 g AhriveBseBg MO G-specific
and non- CDI dhl ghCD5+ B cells were purified from CD20
T-effeqiproand reg ceilzmmg%swthah@fs ENNwerentignifipanlyrgducesiin gice

depletdd @B bag &@ﬁgﬁ%@h@&eﬁf@p&%%%%é@b%)s usi ng CD20 mAb

bef ore EAE | I on. cells are resistant to
CD2Q. mAb-nedi ated B cel | depletion (Uchida et al.
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1993, Pin¥udol 139935289, BLAAGPR!, B956) 'BptRIM! B3R5 68, Park et al., 2005,
Nat. Immunol. 6:1133-41; Bettelli et al., 2006, Nature 235-8), their expression by CNS-
infiltrating CD4" T cells was assessed 18 ‘days after MOG immunization. B cell depletion
before EAE induction significantly increased the numbers of IFN-y and IL-17 producing
CD4" T cells within the CNS as analyzed by iniracellular cytokine staining (p<0.05, Fig.
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cmdhltg'ﬁgt fﬁgﬁétb%}hop bR BtRIR R rRekizddSNE (g, {2Y, wEAFopose that
increased EAE severity following B cell depletion results from the effective depletion of this
B cell subset (Fig. 8). Conversely, B cell depletion during EAE development impaired
MOG-specific T cell expansion (Fig. 10C) and significantly inhibited the influx or expansion

of encephalitogenic T cells within the CNS (Fig. 11), which dramatically suppressed disease
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EAE induction (Fig. 9A). This apparent contradiction )
collagerripdycefl jagthritis, eflapmetorabpwel ditrese, iapdyartaghhypersensitivity (Mauri

e AocCEL. APLL I e y R
et 1) PRI 08 BBl R IR POl N a0, Thae
cell deplefish@ihahcedIFAE 28@itH @ thetabseret 0aMOGQPécifiDaatvahtibodies (Fig.
50: 763-70). Therehby, an_absence of reg%ul atory B cells .
9C) alsg 3rgiicn dhpt & qoils apd Hicirantipodys prodyets aenqt spaHisd TPHE Afdnduction.

Ameli(%r%ggEiis%%?&é‘re&florﬁfoﬁ%wir%ﬁ?g gﬁ%@%‘??@‘?gﬁt rsﬁ?Et.om onset (Fig.

tron’in congenital
9A) caiRbe axpihiasd by firtsbitian lof 6D4]i Bedkativatsml (Rigon0j hl)bdthat B cells may

nodel s suggests .that re ory. el]ls . are |jkel
serve ap BRRaRHEHURb Rl PERISMRaori b celSaons Pl fludBpdrEur. I
ImmunBl 29834399 Bttt BSRlaV.] 780647 SCHS envedsP126:2893280; Brisiflamoorthy et
depletion after the onset of EAE synptons aneli orated

al., 2006i éle@lére Ipvesyrl 62885 9RFprgvidesp meskesistihexplanatian deythis
[ le f eat | ] MBS, af ' L
observiff AR SRl fRe bR R SO Ak Pl Rifbion s

also pob&ible! ButEhiE mayBecdbselirel By theuebfagidtent by aRUBGiasMOG

) that B cell depletion may pronote the occurrence of M5,
immunigatipe.oAdtenative)ieB galls mgholayd Barsesiticaliols Weandigen pgsentation or

I T e
cells mB#A- iportandfond seasednitiation. e Mitey/geneticdllyl deficidny fordbloelBdievelop
T AT e
FillatreQtt %hﬁ.,@g??,@"éat.r REMGROIC B iogh o7l ﬁ.ﬁy%@ﬁﬁfst aably e Eé‘llz %ég)é&ion in mice

subset patients (Kieseier and Hart ung,
with otBenwise Memabimmise 13&mbexavéibacH ankenly ¢he wicoyerg base of EAE but

also theé"l‘gega%( }ﬁ%#g ﬁ?tle%%ﬁglaci{oﬁ_grsl ?f’i’g. SRYE'YI%E ’apr();al:r)gr?t c%ﬁgaéigggﬁ nrrl‘%.g]ftreﬂect the
observation that immune system development and T cell priming are abnormal in mice

lacking B cells since birth (AbuAttieh et al., 2007, J. Immunol. 178:2950-60; Chiu et al.,
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depl etion of long-lived plasma cells in mce (DLillo

et al., 2008, J . Immunol. 180:361-71) so CD20+ B cell
walepbasizen may be nost beneficial when carri edPOIIUS2009/002560

before the long-lived plasma cell pool is established.

el | (
o, ST S T B Pt
abnomlm”l <11 cte‘ll@fcat/atﬁlm due tgithototdbabsehce ofB calls may QQﬁlaerlidrthal EAE

Acad.  Sci. USA 104:20882-7). Also
mductlea;bm EQIPg@Hlt%lb)f Byellidefipientmines Regardigsaibe h@k O.S dmwerfr:%utlon in

both m%é%l? g@ e?i!s th t%Q%ﬁato B c@ﬂuﬁ}glhkﬁéqg be %ﬁﬁcglzrf\fa not only regulatmg

uce arthritis
diseaseainductidd®it alko fol mrelnimg.dised®. 1369- 80), Sj ogren' s- I [ ke
di sease in Id3-deficient mce (Hayakawa et al., 2007,

[002373 MR 991 &gp”;ﬁgo% z%ler tRNGhsSY S AT %y\gxﬁ{o% %‘hélldé%%g dis&ase

isease I n ti In mce (Hasega
progreskion (Pag.9a\). mélﬁ@ 9IS 4tr&t6gy apdicable ifomtreatiap duiian NS witeredisease

onset. HRREYET v 5 Bisetsn S0 BHBE PLAS| PIREeRF L REKF§on In the

currenfit&BARR g E‘ﬁsst}iaf‘Btdeﬁtd%gl-etlgﬁ‘ ?d’a??)\‘?mgte(iﬁé bodefRhed | bPIUIS symptoms in
shortly after di agnosi s he nost opti nal

some @ﬂragnesygi_cams (N(s@_ﬁshassg;fh a@b«h@htlon[dlmmgaAEgeﬁi@pmemneduced
T N A e —

mgmﬁ@a@'tl&ﬁ@@b@h@l@ahtﬂfdd@ﬁ@%‘l@ g.fEHP mﬁ&d' a{ht@an@lgﬂﬁyaﬁltoductxon may
ersensitivity nodel. Thereby, B cells can

be clmmaﬁy drapontant sincaplasma exrhange cgn rﬁdgm elinical @nﬁ;@emaqtlwlty in a subset

B | )8
or s O TRIELAF a9 B 05 B0 8B5S W it
1999, Arh.INslegll 46:808-86).KHbywedapeDAS noAb trestnnntisdsiot leado died
t he II m ng ofthese B.cell subsets during. the course of

depletign of losgt Biéd EIceds oo UL Hiorst ahy 2008y ggn%qpégle‘@t%l -71)so
CD20"iB@d]) & ?tritfﬂ r%% by &o@?ﬂé&hbﬁ[‘wﬁén eativg ?}xﬁaéf&le the 1’&4?1 Lfved plasma

sparin -producing B cells nmay offer a pote
cell pobhis establishied. Sppﬂm‘ih}cIB cdlbdepbation, SIgdrrﬁcanﬂy\attemlaMs early foreign- and

swosnfgdt SRR o2 bR S B AE S0, Breeed. cac
Sci. UszAtlbwﬁssmd) OAE%r B%HQI &ee {y inthé e&n@é Qfmagét%ﬁwén mice
EXAVPLE A HUVAN REGULATORY

(Xiu et@ELZOWLLmu@l wmza@ 753) p@igngleaﬂmcbwe@artmum DBA-1 mlce

r ypan entified .
Cranatf 30 . PRk D P RRRS Sl e b B R et mice
(HayaKa®wl dt Y, 700TRImARASIoEy aD2:738))] il sStetriic YdléroSisilike B'?sMase 1n tight
1640 nedi a cont ai ni ng 10% fetal bovine serum (FBS),

skin migg/(Rpsegaweptal.F90RgARm.  ofathan] %81 -Ae) has rmmméhbwﬁt n
Howe qn RRIIE @§§e9 { Qfas B n‘ltl:lkgo etb Lrexlie%'_e "99911 %)gpa}lgloﬁ of %H%Q
od by I no I n ¥l ow

WEr e exam ne uorescence s
progressydrnasmt: rigflanmbiosy diseaservgasdyitiapidadierebly] B 16l elxpleass bleottly after
and ceIfJ surface CD19 expression as markers for
diagnoig i 4 AR RS Qpbiny str%e&gmda%eawewagemfg& B cells
that produce I1L-10 was identified in each of the four
[00238]  As shown in the studies described in Section 6, supra, IL-10-producing

CD1d"#"CD5" B cells regulate T cell-mediated inflammatory responses in a contact
hypersensitivity model. Thereby, B cells can be divided into two functionally distinct subsets
in autoimmunity: regulatory B cells and B cells that can activate CD4" T cells. The

therapeutic effect of B cell depletlon likely depends on the contributions and the timing of
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subjects (Fig. 14). These IL-10 producing B cells
represented between 0.25 and 0. 63 percent of the

wo@rasl7iB cel | popul ati on across the four donPCEHUS2009/002560
i kely represent the human regul atory B cel

e M
suggesCthatl the stlective RINIIGI IfichdbucHt el RGRhile sPafhl BY-1000ducing B cells

LI GATI ON [ 00240] Human and nurine B cell 1L-10
may offerScRENt SeraREItiFeRRIPAE MOFFRI-iRe @rwyaerdtivéro akragsion of IL-

10- prognu%chg %Q.he B ¢ é?ﬁrdl@g 5@5 polalely emeggufdr%% r;;@éétfepg;n\gm MS

n vo unt eers were |so
and otﬁeepauoumnmaeiobiMmﬁtbmdlmmsrl fugation over a
di sconti nuous Lynphoprep (Axis-Shield PoC As, Gslo,

NGy VB A\MIP A 3¢ WDE%T@@AT%NSO%MW ﬁ%(&'ﬁ%&\@"@RY

henocyt oneter, te percentages
determined by flow cytonetry analysis. Subsequently,

[0023ng°' a;seo(%%la?% ozrlnﬂ"(%gm&%%ﬁﬁg%?g%g% 391 deﬁghi%/ }%@eml blood

mononﬁ@l@aﬂ@AlﬁKPBMﬂ)GWéré ligdlated God fotur Bédlthphﬁﬂ%ﬁldﬂnoﬁ aﬁMactlvated in
tamne, and 5 x 10 5 M 2-ner capt oet hanol ;

vitro iy RBMI@&Q gxed@aqqngqga@g 18%) fefgl ibgvinpseruam(FRy)ni 0 pg/ml of LPS, 50

ng/ml gismnﬁr 'Sg@h%/an;ﬁ%fl ot nxo/%l o ?8‘1&%‘&&1}1@1’ 5 gb&gaiL 18’\%14 210 B cells

were emmnmlad; by i unbflueBie@ace staméng Sith flowegooméEy) aiﬁahYSlﬁu:hng

cytoplaégv% gL ﬁﬁéprf@%?%m?%%t%@%? %ﬁ?@%ﬁg’%éggﬁkﬁ forddentifying

the celROW §ow15trbnwtn | PN EYIE tRat ﬁeéu&qnenﬁws ﬂ@f#@ﬁecﬂwéaw of the four
the Ti'nal for 5 hours of culture. [00241] Single cel

subjects (Eige h4). 6ﬁES©fL-d Qlpredueihgcld ctlds nepreeeriterdt biswieen 025 tand 0. 63 percent

tix  AG2: har M t

of the YL BRET Bonaliay SFoRtnEy S donprscind fiRely "EPisT T biman

regulatoSEB ¥&ll BBuREPER 6 i regalafiRy BNal] suB&t fdthtifibd aNmif afd&bribed
anti body. The cells were washed, fixed, and

above.per reabi | i zed using the Cytofi x/ Cytopermkit (BD
Phar M ngen) accaording to the manufacturer's

| 9S IEXISMPIE 4: FOXPANSIONOF THHE-H-P0 $REDUCING B CELL

per neabi | i zed FEPUL ATION B O MGATION
phycoerythrin-conjugated anti-human-1L-10

[002400J EfRmRR%and %ﬁhﬁfe@ caneeo Q?ddcﬁomsl n{eaﬁnba %Hovﬁﬁ?fsﬁﬁﬁlation

properties of |ynphocytes mere anal yz 2-4 co
with antrfﬁm@fmxﬁbr Beuipheral boed mpngnumletahceilsaﬂqm nmcmsmdw@ealthy human

voluntgsr e Raalece Ao Benaritos oAl SEmeT o pyg & iscontinuous
Lympml)@f@r(mmshxeﬁi UL AR) @161 N¥Bwvdy) @FddRert "Wif01e el ORdre Qbunted using
(Cal tag Laboratori es, San Francisco, CA) with

a hemcgatwtgomttlurelﬁ@ue benrhesyigderosopesodetemmriaed by fleweaitometry
analys%.(e)%ﬁ)é@% n% &%{Eﬁy eﬁmrer%pus?)%ﬁdgdl (th' e cgfls/glll)o?l%o%plete

medium (RPMI 1640 media containing 10% FCS, 200 pg/ml penicillin, 200 U/ml
streptomycin, 4 mM L-Glutamine, and 5 x 10°M 2-mercaptoethanol; all from Gibco,
Carlsbad, CA) with LPS (10 pg/ml, Escherichia coli serotype 0111: B4, Sigma), PMA (50
ng/ml; Sigma), ionomycin (500 ng/ml; Sigma), and monensin (2 pM; eBioscience, San

Diego, CA) for 5 h, in 24-well flat-bottom plates. In some cases, the cells were cultured with
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volunteers for 48 hours with LPS, PMA and ionomycin
stinmulation during the last 5 hours of culture induced

wae@aigizeant | y hi gher | evels of |L-10-produci nBCBUSE0$/602560
(O 70 2% p<0. 05) , vvhen compared wi th blood B cells

o M o e P BRORYG o G i o

final foe 5houtsatficajurebuse cel l s are shown as control s.
Theref ore, human bl ood cont ai ns I1L-10 conpetent B
el &:
1002417 3plee) ufeRBRORE ciiafch Sl BB BT WA indle e
receptor ftAis €4 G2, BR Phasdingyih ol hiscrkl Fc tecepltoOrs, BéforebkoéANiat facebstaining on
DETERM NATI ON OF A ROLE FCOR GULAT B CEL IN
ice usingANeRILIIHoShatinte coRerRatightol 4eh AR (@%Ebe gewrg washed,

e, B RGO RO o W) Rrin o o
manufaghuler’ sinatmgctionet Frercy®ptashlis IIp41 dee‘actsorg pefeamlized akBs ivare

sained g g1 pINCO R T D uer el it BmS-n DA B e e e b Fsgisnee).
Cells with m@hgﬁt Chtkd p\e@ﬁ&uésrufq%sﬂomc\wreaﬁayﬁéd/by/vzmoﬁ}ﬁ

nmel anona t unor | s one week after treatment with
lmmuneﬂwreaecem&zﬂal@rngomln prdlysinsing ﬁsErchm o AGREglihesiew eptometers

(ecol BTHRR, SR HATE e R A e

isotypeSifeRéebnitid] B AR (baﬁ@%L@E&Qtoﬁb@ ;San Farichb] CAY WathSgavkr e
appr oxi rrateléxtvvl ce the volune of tunmors from control

POSlth?ﬁ 1o expriug ofainfragtiverals: expl oited a | ung
met ast asi s nel anoma tunor nodel. Mce were treated

[00242]M t AngiHubih CD40 MAb Aim$lkRéh sFloseBaRIIS v halthy ﬁuman
i ntravenous adm ni stration of Bl 6 nelanona cells.

volunteers fopd8 hpysvarith BB ddouandiianepysia éamulqtlemslwlgg St lﬁstaﬁthurs of

e 54 R34 ST, B (00 ORGSR 0720205105
when couiparedtvrieh bloath B celif coltrad g SPSFMA, amd tohemlycﬂnu;ngmlatlon

the siz ese spots were, increa conp ared
alone f%f' heyw: l(%lg ﬁﬁcgar@hﬁqdesﬁg)wnh-ﬂéc%wwés& c&ﬁ% ishgwn as controls.
Therefdrd ni'ﬁ[rﬁad Blo&d E@ﬂtﬁmg ?IPJI@tc%%géé}el‘ﬁ?B' 11k, vl Mro‘ijd’rfgea €D40 stimulation

| npai red CD4+ and activation in
enhancaigstbe oembers Bf cetulgtinghemasf bloed Bceadls|thas cam be :retquch wexpress
1for host to nmount a normal inmune response to
cytop aﬁ’é‘llca . [00244] In addition, we have devel oped a new
nouse | ynphoma nodel using primary CD20+ tunor cells
f r om alGSENAMPEE $VDETHE §éﬂTI@NTﬂIsA RODIOFORy
treat nent of REGYLATORY B«CELLS IAXDICANCERY
transferred | ynphomas prevents tunor devel opnent or
[00243%i ghio hindastahy therrolecthgtsB nelissplay ir wimoadspeldfie imdinge ogsponses, we
unor Vvoj une, daose, and treat t tining. B
have a%@f?@ra&é@evgﬁ@ R0 H BWDR mar BOREldp updsrptnd Wheiber B cells

play a §gmtieiri 98l tHe iFlRGhe system’s natural defenses against tumor growth. We

utilized a primary cutaneous melanoma model in which mice were injected subcutaneously

with B16 melanoma tumor cells one week after treatment with either CD20 or control mAb.
Tumor growth was measured in terms of tumor volume on days 7 and 14 after tumor
injection. Remarkably, tumor growth was significantly enhanced in B cell-depleted mice, as

their tumors were approximately twice the volume of tumors from control mice (Fig. 15).

'
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mAbs were inplanted with these CD20 mAb-suscepti bl e
CD20+ | ynphoma cells, there was no difference in

WG 009i19e1h2 bet ween m ce receiving control or CDPOT/I#t®s9/002560
(Figure 16). This indicates that the host imune

We ha§é’ aclg@@?(ergm\?ﬁi 4 lu'hﬁ nt1 s?&ﬂi ﬁlQllan&Hg'Ptﬁn&f?hLdeqr ‘R)M:Q vde?e re treated with

P are present er eby
either ®ntml blsCBl"Z@ na‘blb sdved daymbefoteumravenmmﬁﬂrhiyustmtlen bﬁBd 6@nelanoma
; ore these data su ﬁét an i nmportant role for
cells. A8 1 ihs PEPIANS CLaNT S mpy B W MO Wi AR EgStasiDy 83 5

&gnnﬁéEBQy RRAHCES 1rPB%ﬁfl¥ﬁgleke‘31 hRE: Q&trﬂ&{e cBXtBﬁ{ea%Bﬁf&dﬁ{bttew twice

d” I 'ynphona nmouse hodel s indicate
the number]o(ﬁ nmatastasts spgtsBirCheie hirsgs paralthe saegmﬁ‘ tlhempbtsmgaumoreased

lLe in th | at. foi ses
compafed § eRlrg) e e i AP AVEBFRER RGP RR sin & fydlgenleted
mice isAkely 8ve oAmipaired Caiaf@ 0D af EIcdctivatidiinthéhbRAsk of B cells.
vaccl ne-i nduced anti-tunor inmune responses. Further,

ThereforgeBsgle preirequitsd) for therost tomhang e|n|ognnlaymmeanwnb@tm
melandddd ural and vacci nei nduced anti-tunor i mmne
responses, thereby | eading to increased tunor

ej ection and prol onged host survival. 11. EXAVPLE 6
[00244THEIIDEIQEL@;>NEMWAMW3@W @ aRugDlythphomaansde! using primary

CD20+REGULC|% %7@/&%50# s RquJ Ioggg 4@?‘%@ treatment of

syngenéletrRicBTHN ddopaosly itiahsfeAB@ yndshoRta p%mhfs%ine@l de\reld%ﬁém or
by regulatory B cells, including a recently identified

signifiqaptly prolengsaneyse sanival Npmngm@morsy@bm mAb dea:, Bncbtreatment

nmmgcﬁplcﬁm%ﬂ Vt(lﬁl séétg' udy,l‘g‘e %%%%fg rgsqst L By %u‘gem 1og|v6t}}:(é‘PI20

mAbs g&t&éﬁ@lanm’d Wikl tHeke CQZ@TrﬁAb%hb&ptlwéf(ﬁ)I(ﬁ Apinphomd c@lMj there was
npared w th {Jr eviously described r egnl atory B cel
no dlff?rsn%néaﬁwlévﬁ WaSNARICE EECRHRE fﬁné@ém & DWAMngwe@@thls

mdwat%é"th@fjtﬂk ilosct%ﬁﬁﬂlei%ggewg 901%&30 fr‘t}‘& drg r‘r‘t])t%vtﬁﬁ lecPaerd when

not other cy I nes.
B cellsraet presdnt ofthéreby, witenrtexguBroells Ag alblm&btanﬁ-tdmermhmtyand

| i ng pat hways, but not cells
entanclh Mo APy IR abe S AR ambortam Ade fon republosy Bglls in
lymphorid R@fbrBnn iyl frequenci es-were significantly
expanded in aged mce and mce predisposed to

S AT AT -
modelsﬁH&@é‘t@&hzﬁQDlﬂmp&‘éﬁgmﬁg’B@O'E@H@bltay a sigisticantRegdbivE Sole in thle

i ononycin stinulation in vitro for 5 hours I nduced B
regulatiog| af gmpmying xespensesc \lhopl ibisrikely tbatlltegullammﬁeqells pamimpajeahost’s

sbility %o 1 0 TR e BB b5 by PO pmune

respondes! Famhdrgthedbedifio depletion 61 B Mbtellsi sy elfaBtOPGRhakirsl 436 vaccine-
CD40 stinmul ati on of newborn spleen and adult bl ood or

induceq gatsHIPRIIBIREESRINAHHe Fhereborigading t ingreasedumentRieation and
prolon&ﬁt%@! Qv I L- 10

11. EXAMPLE 6: THE DEVELOPMENT AND FUNCTION OF CD1d"¢"cps*
REGULATORY B CELLS (B10 CELLS) REQUIRES ANTIGEN RECEPTOR
DIVERSITY AND TLR SIGNALS

[00246] Autoimmunity and inflammation are controlled in part by regulatory B cells,

including a recently identified IL-10-competent CD1d"CD5" B cell subset termed B10 cells
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conpetence in rare B cells, with CD40 ligation
uni formy inducing CD5 expression. |IL-10 secretion was

w0 pegasd1by LPS signaling through MyD88- dependeit/US2009/002560
pat hways, but not followi ng CD40 |igation. LPS

that rergr)%)eg% ﬁg%o& aéelluﬁ(?n(j)dgg ls‘,élgg% B?c%hg.tlﬁ Itl%s %&figeﬁiaﬂg@%g tPat influence B10

I ON° when conp er s

cell geﬂ'é‘r&ﬂi(ﬁbamd ]klelmpﬂﬂa@tﬁomﬁer&ridentﬁ'fbﬂtaﬁd %b@lﬁ)ﬂl}eﬂ Wl&gpﬂe&ioﬁsl@c@scnbed
cell devel opment, maturation, CD5 expression

regulatepB sek db- 0oromnetent Brsebis vvare predominantlktEid QL2 ANBdult spleen

o PR s 40 4 I
maturaﬁdnfvnI]( yLljvlblzaf\MENIdR Sg\%?wf\t;\rl gw)nsugma) ir{tR6 s AR CptBWAYdSIbkpnot T

cells, g%lh@ﬁfeeet REI° ?r&e&rﬁalsaaﬂmafls Spfsen &1 0 5th frsayencies were
s1gn1ﬁc§ﬂﬁ9 'e&%&ldfe@ in 5l thie@AHa Pce %bos Hgﬁ? §utoﬁ‘hﬁ'ﬁﬁ‘lft§ but were

682 and nude (C57BL m ce” were
Slgnlﬁ¢amdmdt:¢reastdak swuse stironsithat are (smpﬂﬂdﬁ btmcxoghh‘s)us MHGntigen-
/ from Taconi.c

m' r Uae. \
induce oty S PVA BES {RRoBvEn HRUpR 6P gy RO induced
B10 ceflk to d:876ss c?fc%%snﬁ@IL 1080 evG! proléaPe@DP8L @Iflﬂ)li?rmﬂﬁﬁlon (48 h)

were provide Euang Du e University, Durham
mduceN@t;ldltlwq;b@guh\sglger( GBI dhCD35eB edlls ta gggess| [km fhiollpwing

PMA+9on%ﬁ1§lc#5sQ1)mlﬁ§t§o% ?F&Xf&%%gdlk%ﬂly CDX? @méwgg OPHIFV\('%%I stpYe)en and

erm ssion nive

adult bwdkoa 1ylmp1aneode CD22° and@BRCD5 BREAs alsamub@aﬁaglaérhic 19~ 10
line) mce on a.B6 ﬁenetl ¢ background were

compe@ggq:]ni BB GF’J}“@ with C ligateon unnfgrmly meueine CD5 expression. IL-10
secreu?n5 \%'gi %_51%9 e Sﬁpgg%gnﬂm a?gg%%gglykfe%n qtl.lways, but not

followihg & I2MbRg A GO PR asmuktioaiatso iRMQ2d rapidnBiiOtegll clonal expansion when

17:713-723). oL/ B tce-wth B |
T e R T T
cell de¥diBment; mhfFAHN CDSO&ipPestioh, afd UiMpeRtal GHAT - lj@ fiction.

mut ant mce were generated by crossing CD4O0L/ m ce

cEl&%&k&i@a\%&ﬂ&ﬁﬁ%&?hégeﬁ?rSé‘yiaﬁ’lf’erA"
facility ?Pilusggﬂat 12-16 wk of age, unless otherw se
specified tfi es were approved by the Duke

o027y il bk £ STBRTR0. B0 R8T PRI AP REEn. MDD

DBA/ 1528556, SV A/ WiFg WF@H‘&?@WCKB@[@Pﬂ@@@W@J) 1§ﬁ§1[/ipr

1ev Qndthe ni v. roli na at Chapel
(MRLWEM Pt/ by, MB4 (€ DTBL/6sEg (Rahel B 6Gsg/B tmltsaaasﬁss IgM and IgD

e S8 PR 5 oy, HASER B P20 TR

Hfhl Jmhﬁfetwé;sfﬁfomﬂw JEDASN Q@b@ratorg@ﬂaa} , Ha¥bb ) MEAMH R 1 CIoB8. 129-H2-
& D3) . C05 (53-7.3), CDd H)
Abl B2m"™“*N17 trom Taconic Farms, Inc udson, NY) mice were as described
(Grusby, et al. 1993. Proc. Natl. Acad. Sci. U S A 90:3913-3917) and were provided by Y.
Zhuang (Duke University, Durham, NC). MyD88™ mice (Adachi, et al. 1998. Immunity
9:143-150) were provided by Y. Yang (Duke University) with the permission of S. Akira
(Osaka University, Osaka Japan). CD22”, CD21", CD19™", and hCD19Tg (h19-1 line) mice
on a B6 genetic background were as described (Poe, et al. 2004. Nat. Immunol. 5:1078-1087;

Sato, et al. 1996. J. Immunol. 157:4371-4378; Sato, et al. 1997. J. Immunol. 158:4662-4669;
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Cb40 (Hwa0-3), CD21/35 (7G8), CD23 (B3B4), CD24

(M/69), CM43 (S7), and CD93 (AA4.1) mAbs from BD
webaoNBrigen (San Di ego, CA). Anti-nouse | gM AbP@EESINDMNM2560

Jackson | mmunoResear ch Laboratori es, Inc. (West Gove,

Haas, e?@és%(?d%% &gfz%{@r; i ?? %%9% g;ﬁ?l LBL %rg Bﬁ B éell'l's ?E’sbﬁng cell

surfacel3DA0B ware s deséﬁ&ﬂde(ﬂlgm;hl it R002. Ublrﬁmaﬁcﬂc 136839610}’8 is
cell sorting Bl ood nononucl ear, cells vvereélgiol at ed

CD40V§E§&€%r d?ﬂbiféamtﬂné wceawr@rgee@rﬁte.dubrmga%sal% B4RL/Bg mice with
CD22" %?&9@? hEShRS WE%@H@% '&?)@ N1Pm Iedrd hERdedAR SE&JARC gathogen—
rway e cée Si

gra |ent spl'enocyt e suspenhsi on
free bamixr daqityeand tuseld ftyl 2gE61Wke>f dgs,&mdxtss otherwist spe@fiédc @lll studies were

o e Bl B ol
gnotobfo@ﬂc%ﬂ‘éﬁedlﬂagt : eg&ﬁfr&e | M@&me&e ﬁbﬁ'&bﬁsl? Skdvided by Dr.

(based on sc roperties) determ néed
Scott Piapycwmd tthe/Univa bf/blmsth CBi@ltna an|Ch@pnlgilﬂx(tﬂm:;foeﬁastromtestmal

obea Bi ot ech) were used to purify
Blomg)éﬁ‘f@ésr‘?aﬁgd@%ét%whﬁ%\éf)%i tive selection follow ng the

manuf acturer's instructions. Wen necessary, the cells

were enrithéd a Amrtibedies i e using a fresh MACS col um

to obtain >99% purities. [00249] Single cell |eukocyte
[002483 us petishauss mv&bsainshldedrd&IZMmiAbdlA&-iGB@ (proyitiederynidn &dbert

cot B FTRY RT3k 30 58y MR350 1, By,

CD40 mwaz 1614@17@5 (7@@) CDMI (@39451 eCIbQQtMlRS‘Qé‘tGBM gsn and CD93

roperties of hocyt es were anal yze col or

(AA4. ln)mm&hbfrpmoBlésPé@rMmggn &ban laggan@AD:A&m:muw IgM\@Soe(a?e fFom
JaCkson @ﬁﬁ%&gg&&%@a@%@é rb%ct h’g ana ys’ﬁis}s‘)bﬁﬁgcd) e% 'D&?ugated

anti- méusemarl@ -mABIBS He6E3 )ahds ferateBedsciohoPESaniBisg6TAJ. he use
of LIVE/ DEAD Fi xable Dead Céll Stain Kits ‘

(I'nvitroggng Igbl e%%ﬁiso?artﬁ)%e%am%r ! B?&cen ?,]arrrl]a@y‘l' iscaa[fdece“

hi st ogr ans "ar ogari
with gates shovvns "8 ndi cat e backgr ound

Blood g0 BfiaE S fiicre e am heputieBh RBodAeT FoRF fgaton over a
dlscont‘ﬂﬁio% Wag Eg%gtkgﬂt}g?ﬂ@gg@Aé Y, %r%&?@x%gleﬁ{) @ﬁ%é cell

San Franci SCoO,
8plen0<@fé¢ @ESPQ‘@%‘M& veeTe genaraisd by gentledigsectipn Mhﬂle%%)t"/p vell viebilgy as

determ R0 E57 et BLAY 5Tt LB e apits] Shinegtudlges fometer,

with re(dtiee tpnpldcytd ecuntagts amdag iableYelMi(baved 6b ¥edHe¥properties)
purities. 11.1.4 Analysis of |L- IO productlon ?)00250

determm%i by flaw gytgmefry ﬁm@lyaﬁ A5 9r P IrBRbopaisAericrobrads @@ltenyx
Y?ff? Mgf@] 50

BlOtCC@rG\?éei‘F Iu?/%{jtlospo a g@ ef Ek‘%gw %g Belive ur i §03§Vﬁ§%a£r e)

manufacasaspendedions. When necessary, the cells were enriched a second time using a

fresh MACS column to obtain >99% purities.

[00249]  Single cell leukocyté suspensions were stained on ice using predetermined optimal
concentrations of each Ab for 20-60 min, and fixed as described (Sato, et al. 1996. J.
Immunol. 157:4371-4378). Cells with the light scatter properties of lymphocytes were

analyzed by 2-4 color immunofluorescence staining and FACScan or FACSCalibur flow
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(2 x 106 cells/m) in conplete medium [RPM 1640 nedi a
containing 10% FCS, 200 ng/m penicillin, 200 Um

wa@eoepsomnycin, 4 mM L-d utam ne, and 5 x 10 5 RCT/US2009/002560
2- marcaptoethanol (all fromeco Car | sbad, CA)] W|th

cy‘tomég> § r(fﬁ%(goxg%&m(lg 5.'\1 nfosggtém ad c% r Ot ?x%lu?g%éom tl}e rﬁ’nalysw based

on thenﬁbgvmd andiside- hglnemtleﬂpr()ﬁenfé‘s’lane BieQSe%fEUIV BJDEAID Fixable Dead Cell Stain

Kits (Iny éﬁggn-bdgieéu | u egt @HPF %f{’ %2% 41' E*L‘}?tgg’e erﬁ% E@"{Q%fﬁﬁ H‘%)

logarithaiiclsaate, @ih pateashsen (ddica\backgrbudifdtype-matcibd@bntrol mAD staining set
: ti-nouse |1gM Ab ( Jackson | nmunoResear ch
with <BRpbihas beial bpiitve SRt A wes- ATy G1iGs preactive

I f e
1sotypé€/§18{rcgﬁ<t! (@Jt)ﬂrg'cﬂ n%b@@alﬂa? %?g‘ﬁ‘gﬁf %g‘r?ﬁéédﬂ) & AYvith S%iéE

positioned ot gxslpsie 208V eefunaeachve belty satccmca)hdg'cw tGBld‘“‘CDS
o1 T8 EN Gl BB EE APt Bul Byt plpeEn

Dickinéeh, $ex JoBDCR)avitH OT386)95% pilrikgad cel |'s detected by
using a LIV DEAD(r) Fi xable Green Dead Cell Stain Kit

I nvi | b [ f
Sta i ng T cRbe@hs TEAY neb9ufi i per noabi 1| zed
' t kit (BD PharM . dj
(002543 PPl f@%ﬂ»‘?@ bR O b PR AL (b 4 .
2008. WM@/W B9L650) OBt &l 51ate® UsRo@Ed orl puritedBefAs were resuspended

lgeuko tes fromIL-10" mce served as negative
(2 x 10c spllyml)sin compigio msdium BREME D640 miedia canthining ¢8YdiT$,200 pg/ml

T ARSI L Yy E O ot kT —
from Gl@c@ O&ﬁﬁl%dc gyl IS Q04.gkhnt, HschRiet i ﬁ&'yPéTO! 1 :3B4,
flat-bottomtissue culture plates ture

Slgma)s @M 16511 pgmlf Sigih),libadBydo(Behng/atl Sigma)yand nmpmmtmf(ﬂ an ;
. usi I L-10 t ELI SA ki.ts (BDPhar M ngen) foll
eBloscms%ﬁfaﬁﬁha&%?w 19%58&*@8& lages. FOTB%%R}% Seﬂafa
t I
ol 88190 Gt S (U e

antl-mcﬁhsedgMSAwer(Engilt Tacksbrf IMimbndRuagescMLbboratories, Inc West Grove,
LPS+PNVA+i onorTyC| n al§[L+PI I L-10-secreti na-e g
PA). Feranalysigetfee]l paoliferatien, lgikerytesrvare stamed sifteeF ok VybrantTM CFDA

SE ﬂucgrg%cggg %&Olﬁl lEtM( MFJS‘E3 Jltr%%gﬁl%nzcuﬁp p%b%s)o&ézrd\%%g tlhe

arni expressi on ore

manufgdilirei’ 8 thstrat tforls| Fér IQ*QD&&(‘:C’[&HQ Ft l‘-eclﬁto@’b&‘b Hedked aﬁltmﬁ}@use Fc
Total RNA was extracted fromthe purified B cell

receptaepAl (Gr2oB DT inasgonstisicad Griks defmegasily using ¢l VE/DEAD®
F 1xablé @Jr 'Iyeealdcé' afiexcdt >$ﬂ{l3//g(8(¥e Htcgloﬂ%gxt %%ng(y% gg&g@:e staining.

SIS(A ynetri none 4
StalnecN,élysrvmre ifixed Saxhpem(élahﬂﬂcd @¥ipg a AhyitofiplElytopyrnp ikrtz(Bm RlisgMingen)

for the ar wer.e conflrrre n the .
according 1p (e AR ARG SANSEEHPAT whined with Poyetery Pificonjugated
mouse @RIV SI0SmAb. Leukocytes from IL-10”" mice served as negative controls to

demonstrate specificity and to establish background IL-10 staining levels.

[00251]  Secreted IL-10 was quantified by ELISA. Purified B cells (4 x 10%) were cultured
in 0.2 ml of complete medium in a 96-well flat-bottom tissue culture plates. Culture

supernatant fluid IL-10 concentrations were quantified using IL-10 OptEIA ELISA kits (BD
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[00253] Al data are shown as neans (SEM . Significant

di fferences between sanpl e neans were determ ned using
wo b@oSsrdent ' s t test. 11.2 RESULTS 11.2.1 PCT/US2009/002560

I L-10-producing B cells preferentially secrete IL-10

PharMingf g QK8 haRuBFied PRI AT iht Bl bitbing

triplicageydagfplessm ¢ | L-10 following 5 hours of L+PIM
stinmulation were predom nantly found within the CD d

os “deser. ool FYR ARG RO G Rofodob ™

8: £39= 650 C r el - : i ells .
toozs2f, . BunghcHen ooy P SRbeed tor S Ro BRI EP Stk esgnycin
(L+PD)QD- t)-Sdeting splecaD 6e15E0erB idetitified ubingtag 1L A0GeBk}ion dedebtion kit

B.cells fromIL-10 mice used as negative controls for

(Miltenyi Biqiedu darbpim, £ah)svish pubsgauans staining for SR 19 expyessign g fore cell
Yy Ry !
sortmgtlcl){i:lgtIL-sl dq'@Wl ;9*- dM.§ g’bgjéll 9?tp'ggglag91%$ 2@%& gygﬂ’t Wé? Qgﬁ?ﬁlctt&f“‘from the

notype o ese sets .
purifie@BOR!11s Lising ARTyo] ZRiv6BSzASoldvhlas Bedtict)awithtrelative 2@0RineJ .

wanseripis Giaph B Ry Risiet o esps M meie Biayse Cepome 136 &u§encChips;
AffymetriR"Shrtd 8R4, A%, ;Qll élﬁpglr pardikters fof f]ﬁba)ﬁr?g§ We?@{fbr%rfaed to be in

cells are rélative e and share so over | appi ng
the ranghmcomyEndedrby Kerrpamifadtutene B-1a, MZ, and T2-MZ
precursor B cell subsets, but are nonethel ess

phenot ypi caly 1 ¥ sthibdiddanaly¥gnaba, et al. 2008.
I mmunity 28: 639-650; l\/htsug’hi ta, et al. 2008. J din.

253 NV&RAldat @'ﬁf\%@' theis (- t?l@)z 'ﬁﬁ%}@' el
(00 53!lpl een aéﬁ!r) ge I sasgur fgl%sl (eg ro%ﬁﬂl t%%e%nr{égséw%% ucg:aernple
means weteydetdmiifedwesngthe Btedeat’is ¢ teitie t o t he i nher ent

technical difficulties when purifying such

| owf{ equRERICES ! s and the predom nantly |ow | evel
i nducti on of nost cytokines by B cells. However,

spl een Bl Ogej § _fﬂ-?ﬂ%ﬁﬂ&ﬁ&ﬁ%%g%ut@ i\ Fént?aﬁf?rhs%éﬁkgél‘_gﬁ-cio

in mce expressing a human sgene
Fig. 17C) (Yanaba, et al. 2008. Inmunity 28:639-650).
IL-10-p¥dducing BeeliDpcfériebalty Becretd Ilstibset in hCD19Tg mi ce,

[00254?80/8%1%1{ Been§iHad aldRbomhpeRg eek gr&ss %?%Fa%&i&m-@o k@RWigg 5 hours
L-10 follow ng L+PIM'stinutation for 5 h, but were

of L+PBYgimlgiam e pesdomantorfound idhin e cmcﬂ'qga;sgf@w* subset in
. ' Chh ' <0. i
wild oGP . S50 5B e Bbn BB WP 39650, By

contrasfdLET0OAERInE B 6dllsl vadre Qipnefaaatly geso ComhRausitiig ted OBNd"CD5,
locabt gki nes was t heref ore exam ned by ﬁurl fyi nﬁ'ﬁ g

CD1¢“AD5 0ocBH TR palhsubseisdard &1}, mafh Ih celsofromit.ck0”{ migg used as
L7 - ' . ~6-f ol

regnivk Bheobo ek KRN AU, HGHE KNGS ROy ol s b

L+PIMcsvimpdatésh daes moBinflakbh thh phertbtypendfithase B edlesubséte (Yaidba, et al.

2008. Ity 2BIGLQH05 MAShis: o6k 20084 Cliftadrvest 11834205438). 1L-
10°CD19" B10 cells were predominantly CD21"™M, CD23", CD24"  CD43*", and CD93"
(AA4.1) (Fig. 17B). Thereby, spleen B10 cells are relatively rare and share some overlapping
phenotypic markers with the B-1a, MZ, and T2-MZ precursor B cell subsets, but are
nonetheless phenotypically distinct, (Yanaba, et al. 2008. Immunity 28:639-650; Matsushita,
et al. 2008. J. Clin. Invest. 118:3420-3430). .
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cytokines at levels higher than IL-10 ' B cells under

these culture conditions. Thus, the |IL-10- secreting
w@Dhod/1Bl7CD5+ Bl O cel | subset was phenot ypi cal | pPCEOS2009/002560

functionally unique. 11.2.2 Bl O ceI | nunbers during

[OOZSSjevger{ig L\{t)lgglgflplge% ﬁﬂ%é’lfs ﬁl Ow?lalftl'% ﬁmce r*)roduce only

opnmen rrequenci es ers o

11-10 “fa@lpﬁbmérﬁ‘ﬂﬁ:rdﬁ toahd mhanedt tlebhmdzﬂdvﬁfmdum Meﬁpﬁﬁf}hﬁg Wﬁ‘jhﬂow-
sessed in neonatal, 2-np-old, and 6- no-old w

frequewpfé Isgndithecpredamiganydioswlepel dadyctionef mast sextalsnps/by B cells.
Howe\%r, gwen 5} oNeA %ﬁﬁénﬁ%l a?ﬁmulngﬂe};‘aré %}Ein‘aeéi %ce expressing a human

uencl es tha
CD19 frensgehea(hCD 1 9TeoRat aVCy OY aaba,eadl. @088.f/adnthrlivy @86539-650). Within

the COIAEANSN B ceTtbnst i P30 Tiiics 4o Sht gl G daegh fo oxpress
cytoplééﬁhé ?L fl@'f!)l%lﬂ LaPlTthn#dlEt@A §Jtr 'SrHJIbﬁf W&% sﬁéﬂlﬁcani@@ss common

hel ess, e mpjorit

within ﬂmfﬁaﬂéscﬁédC@ldl‘:)CB)SCBﬁ GD eem )&)eqll wbsﬂs 6p<5) 91 Whether IL-
L-10

| | th
10-comefER o2 ERELERS helBiaaSens popiiam tnahlE i Frodicipg pther
cytokiritd %rtﬁer@foregaﬁlhécpéﬁ pulBfyedd 1151 G\@é&eﬂng“CD@QﬂBJeeﬁs fr@fnd

hi gher in 6-noold mice than in 2-no-old mce. |L- o
hCD1H gonice (Figefitldhdld9 teangenptpivsraexpsesseditsd-fold hl@nldfrequenmes in

. IL-10- élecpetlngléjce!'fis ; eerE co%%saf) gﬁ%ﬂ}é gl 9(‘/3115 %g}mcg%%%g%} (feﬁe_cfae!l_e L-10

(Fig. 1¢E} |F$1rtf1d§m{6ré’, ILamii Bedlly-didl dotproduoketseristsl &t I1adaditional
neonatal | L-10-producin

CDl d' CD5 +
cytok“B’S @élqvglsmbér Ehaeétwnlto B cells upderthesg cnlt@w qopgkﬁ@eﬁ&hs@ the IL-10-

seer LD PRR° BIPSK St Aat bt ol oy oot

devel opment is_ T cell and_ pat hogen i ndependent [ 00257]

To |dent|fy %Zt%}‘mlhwmubﬁrq dwipg developmaent
gmant CD1ldh' CD5+ and |L- 10- producing B cells
[0025%r an yactsEge BAO velt deyelopimeny; the freguensiasiand nypberspf spleen

CDldh +C]§) l:&ﬁ zﬁldrﬁcﬂ)f 8@%118 |BC£§[§ V\?érg g%sltessfe{i gxgﬂ&ﬂl%a? 5%—%@?1%, and 6-

ers were ~5 her 1 n adu m ce than
mo- olda‘gﬂd ygptedBtenhiosi. Cﬂ)lti{/"ﬁé)SmB:ethsMe Obrtualy gbseh® &) neonatal spleen with

topl asm c | IO+Bc ci.es an nber s
5-fold g Freiefclos i i gmero e Biley Ui rRe e oPESTS) SBléen had
6.8-folll h@gg&@ﬂg@&uﬁé‘ﬁb_&@ fgfgﬁn o%ﬁg@%&:ﬁ%ﬂ@%@g}% :ﬂ% fl-%?@fé%lfeﬁcy induced in 2-

mo- oldwwdé tsemdsplnlen@ cte}'lp éolﬂnwmglﬁdwua LePIM stinCbgionpieg \c/lﬁﬁp;e
[L-10.B +
Noneutifty i ideris of Bt B3 i-eprs® ped = Bl Enss PPEe s vt

6.5- fol@hﬁpiﬂmeﬂcasca‘xpiesg@h &velPhaR (150028 S6155 ohwlcpllgt V8CNTonversely,
e splenocytes or purified B cel alone with L+PIM

the frequgncigs nnd rpEbers 6 GEHEY CHYS " B eadls|veere Mr a@%rSe@édahlgher in 6-mo-

old ml%)o/t%lglp Lrﬁ? ﬁlor oldl'ninélg g&% @éﬁrﬁr@g&e‘?}cl een g@fg%{wﬁ@ laFSO 18- and

1.6-fold highlen pespettivbdg Sn 6Qho-ro€bcqmlcreecdrﬂi1ﬁr¢ﬂ witk2anao-@ld miax(pks.05).

i yde m 00258] To, det erm ne et her
Spleengd Rt Beallsdtiim Pagrdoma-id Iﬂ@ﬁa@rw@w@@man&@@&br@é Thus,
neonatal IL-10-producing CD1d"°CD5" B cells were present at relatively high frequencies
and numbers, while CD1d"CD5" B10 cells expanded with age in the spleens of adult mice.

11.2.3 B10 cell development is T cell and pathogen independent
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germfree mce were assessed. CDl d hl CD5+ B cell
frequenci es and nunbers were simlar, if not

w0 deati3awat , in age-matched mice reared i n gnot POT/082009/002560
and specific pathogen-free colonies (Fig. 19E).

(002575  BBIFRRS iy e sibhee BT CRUFI EpnE P G et 10-
producitg] B sellamlera as¥dsstdih QREeH-dufritit yipde mideumd ir @rbtobivmie mhiak.
flora a i:i gut - associ ated bacter| uired for

CD1d"GRY dhoglf iFquencic é@fénﬁfah%rﬁtwerqIﬁ?lngegitim%@ﬁ? Ryde mice than in
age-ma%}féﬁ%ﬁftgﬁ% @igeﬁtﬂaogﬁg gh@ﬁ-gﬁgﬁeg%g@géﬁic LRyt @E&Wﬁg&geﬁefes and

aut oi mu e nt was assesse
numbetsheerbl@aldp ~XMZBfdM kigheMr L +RIM -sidAlated sphehoSytes firousrude mice when

st.rai.ns, NOD njce a .spont.aneous,. npdel._of fype 1.
comparg(l Yyt Wid (RFJBICE Zn$5-§§ e TS50 4he ARy REVL" 1Prfhsilf in nude and
wild tyﬁé nfté& AP D 1 PBADE* Bh&{%tﬂﬁv%ﬁ@ IChe BickRE weR! CBISCDS (Fig.
muni zat1on (Courtenay,” et al. 1980. Nature. 283:666-
19C). Woether Beell H.-dé productios e pitioowas influéined dtthe pregaicenf T cells was

roteolipid prqtein. inmunizatio I nto, .et
also ases B o el Sh1areites BBbutfed B3 ts RRRS b TAHIM for 5 .
The ﬁeHZ&ichﬂE@el&ﬁH&tte&gfé@é&ﬂ StEHNiO PL 10 Rksongl HIEB deBLREEcomparable
) (Theofil opoulos, A N, "ed. 1992. Mirine nodels of
in both|oypuees (Kigut 2R). [Thus, splagg S 16rcell Mg elppmgnt) doep/pgt reguise thepresence

' -[I&%( % n>3), MRL/Ipr (8012% n=3), and SJL
OchePS oﬁ:‘gﬁ%m ce expressed cell surface CD5 at |evels

that were significantly higher than background control
[002584nhTe determning Whethes epuirrroentsl faetors inBpengeft1frpedaleylopmpent,

>3). 0% ¢ . 0 = i i .
s e VABLJALRBE o 1P S PO AL Ll e, i
not idehtiediua ngy-nedtcHed mlich kéabdrinBnoaibigtionas spedifit dthopeti-Free tolonies
. 9-fold higher in, NZBAV, MRL/Ilpr, NOD, and SJL mc¢e .
(Fig. 19)a fyioplasimip 114" Berei ficquergipsand namehergwers als simler Fig. 19F)

iBri 31%-B kAishatr h@pEe ' i 11l
ot B SLE10 5 R0 Gt eprcingynt 1R, Wit o
and gussadseaittei hacters ext not réquixgd dorcspléen Bililceellptesdioppesed t o
aut oi nmuni ty. [00260] The nunbers of cytoplasnmic IL-

10+ B cel | ﬁ&%@Aﬁoi&%@gM%&&bﬁpowlH@W men

VRL/ | pr, an ce t B6 wld type mce after
+P. j i (Fi.Q.: .
(00255 " HiluEHe e il iy 10 ML GAR AR wos pssepsed in the
NOD, NZBDBAF 11, MRU//5d IDBi\He and 88p exuse sttams. NEDRmiive ateaa spiohthneous
type m <Q.Q1). In al ases, _the mjori f
model B T eheleRAndqisin. st abPPOS She et dmhihiol 26 485). DBAVI
mice dVSSPEIRRRBALNIREe fhfuniZAien (cmwgnaﬁlepalﬁi £980. NHHL! 283:666-

were significantly hllgher I n di abet’es- and | upus-prone
668). SHLarice pret suséaphibie todIAE piteramyelinvprioteolippskproteime irsmiunization (Dal

canto 4 S0 b A e S AP SARLIE B o rgenRe
spontaf@asiytderélop Mafusrlikeuisdase @HeofiRipbuldeVa! R EBNIIMNMriR models of
lupus. Churchill Livingston, Edinburgh). Most B cells in NOD (85+2%, n>3), MRL/Ipr
(80+12%, n=3), and SJL (94+1% n=3) mice expressed cell surface CD5 at levels that were
significantly higher than background control mAb staining in comparison with B cells from
B6 (25+2%, n>3), NZB/W (28+1%, n=3), and DBA/1 (14£1%, n=3) mice in side-by-side
comparisons (Fig. 20A). Nonetheless, the frequency of CD1d"CD5" B cells was limited, but

98



[00261] B cell devel opnent is regulated through the

BCR and ot her nolecules that informB cells of their
wexdamwaseht ul ar m croenvironnent, includi ng CDIBCT/CER29/002560

CD22, and CD40 (Tedder. 1998. Sem n. | nmunol .

. - ! t I u [ . u .
3- 10 9 e e NZVOE MIRE/IBE NQBHAEER Bt Mfutin PUBRGR) mice.
CD1d"CIB celhfurhberk Gvepe aldoiGi8ago B 9efeld indreasddoin MRDB/W NMRL/, and
.. MD4, CD19 . €DR1, CDA0 ., NMHC-I/H.L, hCD19Tg, .CD22 ,
NOD reisg ol husrihe It ERDLB pallypebispbinerepgeddn Trgmuency 4n &yjespiedisposed
] ve a fixed BCR specific for hen egg | ysozyne
toautozﬂ‘eg‘gaﬂgw et al.. 1988. ANature 334:676-682). MHC- /11

mce are deficient in cell surface WHC class II, and
(00260 s T hepemperg 9 cytoglgmisiL-49)| lé&ah?sevyer&@e t¢ 8-Tekhiehaan NZB/W,

MR/} SERIODHIEE fraffy 5% L oRRmEE Rt ATMRL BRR O, 208). By

contras9d1. 300 BrodBdivig BBeallt kinedrs weree49%land 29%Howédr ilERBA/ Vel SJL mice,
182:1913- 1919). B cells OL/ BTg m ce._ expres .

respecieft, Flatiue 0 Wik YR sBlcei-0 Do el FH5ET. 00n Paichicy A Samasmi L-

10" B ¢8IIS 818948 D | dhetpss glbkl‘eﬁo%é Sﬂg.ezddjl. THES B 10%el#Humbers were
2002. J. Imunol . 168:9-12)." [00262] 'CD d hl CD5+ B

significpatly digher i dinketes anddumismiroze micecbutesigniBenty delwbeddype
i 5110 7, wi | d, type, and. mce (Fi 2.1A).

levels PR oLy s dBE snshRid Bttt afioattig agpoed

autoimaiighe AwabRr s (90% decrease, p<0.01) of L+PIMinduced
cytoplasmc IL-10+ B cells were reduced in MM m ce

vhen Combar s 1 kR A AP GF el gRihamih SR
e R RRR R TR

B cells\iFitieeir’ Slearelth 18O Ro@iviroh#RRE elolydEhy CORSOCH?R) ; CBP2, and CD40
contrast, CD21- or CD40-deficiencies did not affect

(Tedder NPB r Eapeiantrrawadr 10236 5). Bfhedmr gelhpurf®e signalsiinflggnce B10 cell

ci el ' cgldrf i
dovloBSRF oS o S BT SFlA L [ERREHED <o
develofpmpmeiﬁsmror"d Mtgutc%ﬂ,@m U@,@Em",lsl\anslvﬂIB, h‘%glng, CD227,

requencies a n er.s were_normal .  Spleen
CDA40LpEgancks DA el ReA ¢ maise B4 ftampeshic Tuisehane Arfiied BOR
_ . . 2 i .
speciig i SopeEorL e Sofion !4t B R g ML
mice areglificiedt ycellGUrfaceMEBC clase Hpat inosti MHA ¢lads IrmdrCI2 b sayecules

due o {riBingd EnnrigRAN the ke A h id K nieraploB o LOTeFPY, e al. 1993.
Proc. zgdtp% a%li.Q@'s% 50.89P3-3 81 £ mi8tiieviiey &k 9P 7864 ﬁﬁsén/n.iozfr{ed 182:1913-

eri pheral expansion in-Vivo, or Visualizatio
1919). Wi ¢etlo fronO CPEBL/B g nficeeenpeess ieempanetlisurfber EDOL Chhdlitutively,

with s%ﬁﬁglghin%”ﬁ&sﬁﬁ&ﬁﬁgg&gﬂgu%h{ ?tgﬁr&oggf Immnol. 168:9-12)

respect L,vel y (Fig. 21A). 1L-10- producing B cell
(00262 r eGIEACCRS” Bnetlls wyeive presewsrag sifhiByr fragaerzies anfl ouchbeisghdE-107,

it o Y AT RSP Bl P i, po
and nuribérs (90% decrease, p<0.01) of L+PIM-induced cytoplasmic IL-10" B cells were
reduced in MD4 mice when compared with wild type mice (Fig. 21B). In CD19” mice, the |
frequency and number of CD1d™CD5"* B cells was 87-92% lower than in wild type
littermates, while L+PIM-induced IL-10" B cell frequencies and numbers were 73% and 89%
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and 1.9-fold higher in CD22 mce than in wld type
mce, while the frequency and nunber of
WO 600303induci ng B cells was 4.1- and 2. 8-f ol drei/ybz09/002560
respectively. The frequency ‘and nunber of CDI d hl CD5+
lower, {erségétiv%lm%gjﬂli B Er;c])né%stg ﬁllﬁld Fﬁmﬁ:deel Glee%g)g régr-xr a%gtethe

frequemes!d:nlﬂzu@m@mm@‘ EDsebdl K- Veproliuding mdans cmﬁ'txtbs B cell
hi.gher, respectively. Thus CD19, over expr essi

frequengigsnoild potibassessesrin MECIAL cmégsdbat doant expiesT B dgbut IL-10

oy L SR S e B O g ce

frequentiesnandi mmiteys wepearotkadl llnPMyBISSY cetd (Riglxlet), while L+PIM-induced

cytoplaSTE Dy 107 Bl Areuptsiss 5o eimtsToere fediced i 4068 ] 4%,
respecm 16k mu%% I% ﬁ@gzl'ﬁus”B@R dmgesit; ahlhfcﬁ{g:%emypss-

‘nunber of duci ng B cell s 'was
generawdsfgmlahi wigrg Icetlcalrfoﬂmﬁiaﬁ B0 (ﬁmdngrﬁlﬁéd"l'(hlaﬁ] Bh0 egll d
us t.he. absence of

developB5 Rl PR CORBTIRRIT Y EGBEIENPdESiBh by 5

cells dramati cal I y i ncreased BI O cel I numbers in vivo.
[00263n #he ﬁmummsuanégumbczsprf (NMd 00" B cefiscwere S5.8- and 1.5-fold

nigher gt BCH YRR MRE e i Sl st ool i 710 TE1D-

producﬁ%VB lcom fRGlhierRies N ARHIER Wete \7| X @nd 9. INfY1d hithet iihSHGD 1 ‘,bll’-g mice,
depends in part on transmenbrane signals. 11.2.4 L

respectiyedy (ig02 lsﬁ)+ fmidarlyo thej ﬁﬁ%@@cmumeﬁ FCOS 1B qedls was 2.7-
and 1.9 fcﬁﬁ&i Hfg&l 10% éBZQ” (ﬁ:‘l{lgé 81%%? lv11§| g E/ﬁ le 'E t urq?lteﬁcﬁar}d anumber

productron were as
of IL- ltoyp}edt’iqithrbeBs 0@k Ud-ahd D.8-3H h@gém r@bealv@l@‘lﬂ’hmﬁk&qu@fcy and

numbeg g 8L QPR lBES 1ib sty d fold ra%gﬁ&éﬁ@wmg mice than in
wild tYF)EHP:e %&Hd@th@h&ﬂi&bfc%né nDRMESof Iﬂdﬂfﬁgdﬁ mﬁg% Vs 1.4- and 3.7-

expressli o 2% of B ¢
fold higlgerf mbp;bchwqye”fhush Qﬁ) IPavermxgreasiah 00B2 2qddficibadyg hold bhetghierCD40L

exprestiiOp S ERGiSORLY EEPBierd BUD el APBRERIN tDiRec. ai o not

significantly increase IL-10+ B cell frequencies.
[OO264|}|om@amb,indd+¢1DM-sleﬁmmat andrCIP40L Bxpressian dmaohatieally>ékphoded the

[ f ' I L-1 th Pl M
10 o) 55k AL CRPEA SERBE i R G TR RO mfgle”
CD1d"lcB3 N séllsWhR?.008hd 16188 Highkt 1nn@b4@um+ CDYYORhiRS rmﬁle the
I L-10 expression in 5 hour assays. 6véotCuIturl ng

frequengy| and nymber pPH.-4p- p@@h@m@@ celdy wasel homdé chhighen ladded

e S C
CD40d BT e P Ry ) P UG Tt hpence of
CD22 ﬁgﬁ&hbﬁ cbindihed Mithr CDWO%XWeEﬂoerWB&IME drahticaly ifteeased B10
| ast 5 hours of culture %\4 22A1 LPS stinul ation

cell nupphersgn 4ves ngﬁhl mavsmtings %‘?@ g, CPI)igiced IL-10° B

cels mt AT €4 CER CRRL PPN whe ey, TS, AP Sy Rbtopment

or expdﬂ?ﬁn in vivo is not intrinsic, but depends in part on transmembrane signals.

11.2.6 LPS and CD40 stimulation induce B cell cytoplasmic IL-10
production in vitro
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or CD40 mAb, or all three together with PIM
stinmulation during the last 5 hours did not increase

wo keob@B17B cel | frequenci es significantly beyonPlCTMI§1009/002560
was normal |y observed with 5 hour PIM stinulation

| oge, ,
002672 aga Bl L PP P e 8L R i e
spleen B @hie stithnLPSieapenisfic BDXE thAbyért hiteysnpdras TN At atHedetermined
expr essi on. 1LOOZ(‘,S?] Spl, een B cells stimulated wiith

optimageonsepiaatiqns, PM\. iepnmaycin. aad mamepsin §PIM)-sipplation forrohours

e SO0 BRI SR Sy B i

than fonmeds {l6ngand229Afold Highey gran fohLBS slegel e]hgl 22AY. dibiadditionof CD40

N T A——
frequel'lcriéise PRARSEL Ll-lfﬁﬁvlod'tmgﬂﬂ@om S%Ufgihéﬁdeﬁﬁﬂ £Yq ﬁ%ﬁ&l" ﬁé(iuencws of

ding L+PfM during the last 5 hours of anti -
IL-10* a catin4tamPRM rED4hmAk pivs RI:Mcgﬂ anti- kM vl plus HH\/.I((EGIO 01). Thus,

L+PII\/A§1%@|@52 her It ﬁajrBsﬁrﬁL IL L3 E{,glg)'ﬁxg)ﬁets%%?lﬁg Igthour gssays

subsequent 5 hour L+Pl M stl nul ation was the nost
[00266) ot @nuttusng Btasy WitbrLEShai€DAG mAve faridgHests withiPBvisadded during the

last 5 l@ﬁ o(%l chtHe 1niiltl_cef8fgn?qg %t tll?z%'l_%@ﬂgt grﬁ%llrl]eﬁlg?els% &5 8Pl gyel ﬁ (1)6 B cells
than arlti-BM iAW with @UvIesIdBd detihg tHe 149 SIRuFLdfl Aftutd(Fig. 22A) LPS
vitro[ 00268] Signals that regulate B cell IL-10

stimulafionveasi absp sigificansbyenereobyst dhant P # glﬁstpqste'@waeort d/nexpectedly
howev%bm@: J‘oﬁﬁnnaﬁ LHer,IiSSC er Ct t4§$FAP ?%rl I%%{l Iclgve'lké p 1&Mither LPS
or CD4leindbyonsltithpse toéthér withPIst Stmulaiomdurﬁfg taplaseh hBuselid sot

increass i S8l Lo ERFISS SighifcanybEisPe DRl Wi PRSIV RE g ith 5
hour Pmtshglu%l\t/ldﬁbal&{FQhQsl cuﬁblgng ﬁ%@ls with P& ?ﬂ%{l’q 89(1) frWhours

hours 1 nducéd significant B cel
before QéMrsenmdatlomndmﬂdrths hlghost(ﬁlimrbemtuf B eeltsi witlybytoplasmic IL-10
O mAb plus anti-1gMAb (p<0.01). In fact,
eXpreS§‘P?ru|taneous CD40 mAb or anti-1gM Ab treatment reduced
LPS-i nduced IL-10 secretion by >68% Furthernore, B
[00267del Splesthcmlle dtimiutatedOpith GRS, mabtfor 48 QMHAblusa{ntPIEzD&@ 5 hours

aid nof i S8 B e Pyl o et Pseli€ B for 48

hours fltis BIMUF £hodi8 @1g L) Wﬁﬁzvdv'éf—‘ thi® §éqdéﬁf1ﬁrﬂonﬁﬁhd'ﬁ8nlbf stiffuli
i nduci ng both I'L-10 production and secretion, while

inducedthromgstiebust dayels @m@)lﬁmwﬂtd@ expIesHPmYhieR compargd With
1ndepe%§%§ cﬁ:%lgi da végq %lgx%%{}hﬂh%g% @'gcs"ﬁ&%n&%%&[ %%%Bﬁ\d %uHBé % last 5

hours df-tBhMgMAﬂ:bp&deDﬁO A BphisantillgMOkb Bulterdel ohlyedfdwsedi~2sfold higher
nher s D88 mice (Fig.

numb%%ftlﬁe}o th P%ITB%% %ﬁ@%égﬂéﬁép SR AloaE- Béﬁeép%ﬂigaﬁon with

subseqitttS Rur L+PIM stimulation was the most potent strategy for inducing the highest

numbers of cytoplasmic IL-10" B cells with the highest levels of cytoplasmic IL-10.

11.2.7 LPS but not BCR or CD40 ligation induces B cell IL-10
secretion in vitro
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reflected the absence of LPS-induced IL-10 production

was therefore assessed in vitro. The frequency of
wa@yioopdasm c | L-1 O+ MyD88 spl een B cell s was aPEGDUS2009/002560

Si gnifi cantly reduced after 48 hours of LPS

[00268@t | gg]n? st réglr@t% i gelilfJ feiny) E&{ét@eﬁéﬁ&g&s&g@ cgrltu?iag)spleen B

cells w@ﬁtm agmmld d:DnODm& (tﬁ|r1|1150g&ﬂ8: antjeligivh Adntvith culdie88pérnatant

Addi P B |1
fluid He'd Ptla‘feé%d%%yr%ﬁﬁ@ %ﬁﬂ@i ff%s ﬁguv'ggalil afs %Pﬁ?eni“g &?lga@é 55 lheurs
mducef] r3ejq 'f@g%yfo mot¥H - ifé\'ihdxﬂﬂﬂgﬁﬁma@éd QR B Befls E+~lh1r gﬁh CD40

0 secretion was al so significant
mAb ok antIL-EP@/IsAb At ledFig 22BYr RS stimMab8s aBne bl B l(d%lrgmduced

g el Bl LBFIet BB PO G 1A LD ATEMEA o hobMab plus

anti- Igpﬂkbwwﬁl)’\@?fa"c? QHhi1etheb@ CORD IMRD of &xtﬂ-fﬁl\@%@tﬂ@éﬁn@ﬁt reduced
and secretion follow ng LPS stinul ati on.

LPS-indneeddD4 00 secrretionatyi 8% urtheonos, Betells gu.iﬁped @m@&ﬁ’éﬁ mAb, anti-

tgM AR RS W e FAEHHED LR R SRRy Noge AL e

LPS whi sdiel fuing #) last!24- Hirdé Ostilititd. ThuddPIEs e msdst bofehvRimulus
since culturing neonatal spleen B cells w th nonensin

for indueipg both 14 - Hhproduetign andrsegnstient whileCPdOwsnersted signalsgyomoted
I hi gh frequenci es of
cympl%trmlgll‘ ﬁ%ﬂﬁ%ﬁ‘@uﬁﬁﬁ bltéﬂtgééc\éépér ated after 5 hours
of L+PI I\/tstl mul ati on g 18 and 7A). Whet her
addi ti onal hleZ)ﬁaNarmBl B&J rell d@\fﬂl@pmenﬁ indVx D881 gnice
e IL-10 was therefore assessed by cul turing

1002630} BefTe-isadnged cupapiasmrellon 04 Borel S raasc i 3Fs ware reduced
4 40
in My DS bRt 8, Wil bR Rt SRME N bt nyigp or

reflectéy/the pbesiot of LRSiAdwkedilhi llmg)rédihcglonR%)theradré ases3ad in vitro. The
neonat al spl.eno i nduced

frequengyef; ytpdasinig Tk gﬁ M){[\é\é& Cﬁplgnclé |cpl§ Wﬁg@s%ggmﬁpﬁ@tly reduced after
48 hou‘f@éﬁ]f@gtﬁrﬁﬂla bn %R/e[@tﬁnt@t{ypé %h%‘l)lls‘ glslg\fl‘ﬁ éLH !BJS'F@oMrast the

ation durin
frequeganer D40 nmmddacednytmﬁasnmfluw Boeel B veas| dqswatent in My®88™" and

wild typgdarmas. dddne bPE s Mt e Sifires e st § hoppegtid not

mcreaé@ﬂh@fr‘e&ﬂen@ o@@@hoqﬁRBﬂh&ﬁceac p'la%m\i‘@ILQIO* BRRWY, IL-10 secretion
npet ent L+PI M i nduced 10 productign, wth

was almﬁigmﬁomily neducuedtm & PStstimulated cnltums pEMyDS§” B8 celée(Rig. 22D).

TheretPie S pisnioh eatte oalied R B Sl opapent ancror
expansidteinb!i 06, bud MyI#88 whereghirtd fRbpHAAEH -00 pRaletivh held §etpgion

m ce even after 5 hours of L+PIM stinulation in vitro
folloqug,IgPS stopylatighet her prol onged LPS or CD40 stinul ation

coul d i nduce B cell conpetence for IL-10 production

was t her ef of B2 9XRISRAEW CDHG stim st pidiotedBCell¥ompetence for

stinmulation i ndu%?g fasfrié Pl olpredeétidd equenci es of
cytoplasmc IL-1I ceIIs in 48 hour

[00270]  Although CD5" B cells predominaté in the spleens of neonatal wild type mice

(Fig. 18), IL-10 production was not constitutive since culturing neonatal spleen B cells with
monensin alone did not result in detectable cytoplasmic IL-10 staining. Nonetheless,

relatively high frequencies of IL-10-producing B cells were generated after 5 hours of L+PIM

102



cultures than in 5 hour L+PIMcultures (pO d; Fig.
23B). The conbination of CD40 mAb for 48 hours with
wQ20PNBEI2 nul ati on during the last 5 hours of PBCI/U82089/002560
al so generated high nunbers of IL-10+ B cells with the
t [
stimuliol (P 18 SEPRY Wndthe S ARAAER Bolab BsS SN R Ipducc o

producerfidd 0 Bvasehdrsford hsesed &9 GhltarimtigiesitB telds with OJPSrtgegoﬂuEi& CD40
mul ati on can praonote the

mAb (A8 o lbrr Byt siery éo%ﬁtl%feaff?quﬁmﬂﬁteba% s Py Shrilation

(<0.09) S WL e Sptogis TR e %d%’égmr‘%?ﬁ? BT

splenocarssseslﬂe 6)D4&emAhmaiucsqb blgﬁlﬁcaalﬂw fevcballL- 1ior mua rqp|<@;ps)e@he

combingfipn g5 CRATEAR for 4 Siiriith Lo P ISR LT B Jastp Bgurs of

culture @énérmzu @%M%ﬁ?&%@ﬁﬁt(ﬁ@ba& as% mlﬁlﬂPS”&Ht\MDSbut the

stimul ati on i nduced markedly hi gh CD5 expressi on on
overall itensify Qfe:lytople(smlg IL-28G)ainiRy waehtghastt Th@efose,| thCmlagbrity of CD5*

neonatf RS SRNA ab B Gimrefiet BT EFERES ns¥o prdeBliowaity
additiohdfin 4firdstinfilbon ﬁi@feay&ﬂF B0 ceN uaRerssd i fEanitigr
CD40-stinul ated Bl O cells 11210IL 10 production by

oo {4 Py AR B o PySSh S L bl P Ra TP o

or periphéta Wlﬁflﬂh@ddslofhgv@fvhﬁi tybe Hﬂhbé ettty durt 6EBPRAE stlmulatlon
primarily within the CD d hl CDb+ subset (Flg 17A) .

in VltrOWEsg £BB)-eVbetheigerolongpdh B8 S\ 60 stinpationeeadd ingluce cell
competfAEHEREN0Bhod kibPSgR LR LR, RSBl

stimulapbﬁ drechictd 6-9flld Righei frequenties Gﬂ:)dolbla%ﬂLSMﬁSEtelBrm 48 hour
ot her, B cel] EOpmﬁ\txl ons. Spleen CDId hl CD5+ or

culturey thgp ipppaupl £BI gu ramw t%@ﬁ.)c‘élwmlwqwf&mo mAb
for 48 lﬁf‘uﬁjs G/ﬂhtquP? Wrhatidy d g d;ﬂ E)uﬁg"otflau ré'ls%t ée‘ﬁetg%%lgh

for 48 hours wt ur| ng t | ast
number}s@lﬁ 1E-16f Beeglls writh th&'h@l@ﬁ] ldtehsfoDSf-rcyB)pdaﬂrﬂucéh’di)&italflmgm?lmllar
|ns O+Bce||s after

1
resuls SefE R RG] U BEPAFRHIEER BROY Bicgls THRFe TestifesHgecs Ut

prolong%a 14876106 DI 8ti bl afh oh icPpront 1€ &l rﬁatﬁfb@ibﬁ%? eDs mRbogemtor B10
lasmc IL-10 after 48 hour LPS or
cells 1n§qamﬁ_|

10 competomtestaies <3% of CDI d' CD5 B ceI I s produced
IL-10 (Fig. 24A). Thus, splenic B cells capabl e of

[00272PF OWetHRE LPE ot €0 gernefmai apeedindbse Brce@&De)aﬁPas a gDI% 1d"CD5*

stinmul ation predom nantly derive fromthe

phenotynepaes therefmp pasessed. Neeoratatispleentandradplt birod; amirseba@e@ cells were
cultureé t(aff& Xr & onlslnc IC?B'MF 9\%' 4 E4§fn &S a}ﬁg §x§r{1ingc[l)1'gr %Pld and CD5

resul rom Ona expansi on
expressioti By imlguhdlﬂli(ﬁestemﬁﬁingBCDﬁb InSAB butiedt WI/PS stivul@fion induced

rogenitor BlOcells, IL-10+ B . cell proliferation was
markedgyé 3 é]%gy;xprgg%plp AB most B cells (Fig. 23C) By contrast, B cell CD1d
expression was not induced or changed by LPS or CD40 mAb stimulation or the combination
of both treatments for 48 h. Thus, CD5 was an induced marker for CD40-stimulated B10

cells.

11.2.10 IL-10 productlon by adult spleen B cells is restricted to the
CD1d"CD5" B cell subset
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purified spleen B cells wwth CFSE before LPS or CD40

MAb stinulation in vitro. LPS stinulation for 48 hours
wopewasdil L-1 0+ and IL,- 10 B cell proliferatiper/us2009/002560

al though I'L-10+ B cells proliferated nore than IL-10 B

[00273%&I éélﬁ??aﬁsﬁg)a&%t %Je??&ﬁ m}ﬁa% : §'%let08a Englﬁ' s@mpﬁé‘t@n localize

on for hour

prlmaril.PS'lmrrElat mldh'GDS tshbsdt QBlfg 57 AN W\sastlhelfeﬂdrk kiéﬁ:rrﬁrﬂeyl whether the
ced no L-10 B cel | prollferatlon

increasg) ?feﬂ!gew @g Zﬁ le ﬁcﬁﬂls eruh’ﬁa 08 & DAGstinylated gultyres wspibhfrom the
mamraasﬁ epmgour E%gb&%f%%ﬁs %fgﬁ& {;‘e@@fha'cnﬁ*%gggeﬁp &{gﬁ} BeRi

descri b
populaumm Spleen EDIAYEDBOST noBIGD ki'ER X B calts fedm WhRBtSpe fice were

PunﬁeﬁFx ﬁﬁ%&lﬁ% tﬁﬁ!’%ﬁ@? #gzw th @OIBSL%F;?? éﬂb‘%‘é{“ chaygs wigh LPS

added JMBH’g thelldsts ﬁ§urs‘Ui”chl$ur@Dﬂ’ﬁ)e €pIatcpr’ B%H%ﬁﬁse@fr%ﬁ{ B6 mice
onpetence for cytoplasm c IL-10 production (Fig.

nonnalmozgntalnsl~%-l &V«Q(I;uss‘l Brsell 9@z 5] honneofifaf RIM stymolatian (Fig. 17A).

Howev3P 33300F o ey CRIPE DT SefMrasRl o Shipaicyer 10 45y 4§ hour LPS
or CD40i thAbtidutatich) WhereaPa3%SdfieI®id DY B ckliéproduked B-18I(Rg. 24A).

cells preferentlally produced |L-10 transcripts
Thus, splanig B gells ¢rpableed ppdusings]L- Huaftesipgolapgeddpp® ar CDJ0 mAb

stlmulé%.yg)p%cﬁﬁ{ &%M yde?fvgqf%)t?ﬁg%t@lﬂd%mu% dt oki nes (Fig.

et en swereasofound W thin
and CDl d' nt CD5+ subsets, but at
[00274§;| g”ﬁp fipf@anmewheébeé theyiagreasnd frequgneshed s Q3 cellmafiar 4.PS or

CD40 &Hﬁpaﬁ }egﬁts%rq Fﬁlhgggéﬂ &p%%%n of%g( s‘?ﬁ% I% (ﬂcd}n%é%?élt BBcells or

a SO exl St at’ coufd acquire
maturation of pnogerafdré31 A1l dlr 16t rmll ptdhﬁe‘ramﬂ Wwad RSewyed by labeling

purified GlPert IR PHBIGE STabeIPER ERsor B I0 LD Bpblatp s Rio! LPS
stlmulag%%lqzﬁshcﬁlﬁ ﬁldu@ed’\ﬁf ¢oMaHd FLQWQ; @éil ﬂrbhfepatmmtl % 10" B

ter 48 hour stinul-ation wth or agoni stic
cells pxmhferétﬁd gore than ILA Bevells o5 rrEb@rcdebY sedwesd @FSB stuiisg (Fig. 24B).

By conygh B30 AD &tRHERR o+ Ehuty i 1Y SyreSfert g (e 58S ol of

culturewprnuhaedqﬁo@és@mle’nsr IV 1P BaproBfGadrSdurihgatbdet 48hdiR
were CDId' CD5 and did not express |L-10 after 5 hour

culturep.(HPAR v/ tngtivaitlptien predominzgtly indusewl eell clonghedpansiop etween 72-
96 houf¥ asqe?c(%ﬂ)eaqg?% %?Elh g&zzg Si\{alﬁc%f{@rfol. 8- ﬁfk | br&tﬂtelggcz et al. 1995.

ence er 4 on and

J. Exp. e\xmssnﬂmmen@)t Thus (1/PSestiniil etedn md@deedﬁﬂkﬁpdﬁdlsme IL-10" B cell
Xpre and re_al npst. excl usivel CDl d' 0, but

d
subset S‘ﬂ% iéﬁ@lrwgu@édwb @Pﬁp t‘%’@/tftsiﬁF%ssf},%l){ compefenge fof 5
cytopla@ﬁ’n%ILLTFb agxnga 1§ ce)f I S18) Consistent with this,

neonat a uni form y upregul ated CD5
expr Oligationin vitro (Fig. 230).
Thelgg &Q_S%%%ip | ation may induce IL-10 product| on
L n rraII subsg of B cells that have receive
(002754 pTB?Jma&rléy e a%@t Phesa B rellcinaigvere gﬁgqutephfqnlbd Ogroglyetion

after 5 Kol 1+ PIRAEALGESn Werd Rithl WIBN HRICHTUMCDS* subset (Fig. 17A). IL-10°

B10 cells preferentially produced IL-10 transcripts relative to other B cells, but did not
appear to preferentially produce other known cytokines (Fig. 17E). IL-10-competent B cells
were also found within the CD1d™CD5" and CD1d™CD5" subsets, but at significantly lower
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Alternatively, CD d' CD5 progenitor Bl O cells may be
i nduced to mature, express CD5, and acquire conpetence
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proposed in the maturation schene outlined in figure
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| Ll f
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I mMmunity 1 t hat enhances
CD154texaressrenby dheellsiig CRN4OL(RAg avieg 1neteased B10 cell numbers by 3- to 4-fold

(Fig. 21). Thereby, CD40:CD154 interactions may facilitate B10 cell maturation under some
conditions, but were not required for B10 cell acquisition of IL-10-competence in vivo. TLR

signaling was also critical for B10 cell effector function since LPS induced B10 cells to both
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| 106



responses are likely to vary in different di seases and
during the course of disease (Bouaziz, et al. 2008.

wo povanal712 Rev. 224:201-214). [00279] Spl een Bl EXT/®E51089/002560
and thelr pot ent i al progenltors (Fig. 24C) can account
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secretion by B10 cells. Although B10 cell development and tolerance regulation are
undoubtedly more complex, the current results provide a potential framework (Fig. 24C) for

further characterizing B10 cell development.
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at 6-10 weeks of age. The Duke University Animal Care
and Use Comm ttee approved all studies. 12.1.2 Cell
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erythrocytes were |ysed after staining using FACS(tm
Lysi ng Sol ut2.pm MB&ct on Di cki nson, San Jose, CA).
Cells with the light scatter properties of |ynphona

[002843€! C37BL/d M Oryt es6 129 -ANe 2 aY weve from NCI-Frederick
i munof | yorescence staining with fl ow cytonmetry gating

Labormryl(FxﬁéemslﬁME%eCléw | suien wergrasidesoyibed (Hehidaeata ﬂnte&nwnol 16,
119- 1{93? 96\%&%@%{% ouse ﬁrgtafig?rc‘éﬁg ga{th eﬁ@eeegbat(xggrt f'a%g%y and first used
at 6- IOC\GJ:dkS lofrhge. i The MuKe! (@ieerdtgl iAniin s IREAYE addW3e Modinittee approved all
(Cell gro, Herndon, VA) containingl0% FCS (Sigma, St.
studiest ouj s, MD), 200 ng/m penicillin, 200 U n
streptorryci n, 4 Ml LA utam ne (all Cellgro), and 55 mM
2- mer capt oethRpoCel iso¥itisrogehimmanbAbatkscéndp anvlysly LPS
(10 ng/ M, Escherichia coli serotype 0 111: B4,

(002853 gOE)20 dRivkes§idh Wag/vh‘duahiﬂcm'ﬂﬁ')g blbﬁmm@a'gﬁed E;Qﬁsag‘mjo (MB20-11)
[ and nonensi n eBi osci ence) 5

S
mAbs 6&%@ etadl} Intimmpral. dulﬂﬂ@a (2¢04)) plua phmrm@CyS (PE-Cy5)

streptagﬁ%w%éeé nQQ S%gtlﬁdleg%@ﬁ llﬁsh%\rgﬁég% clé.lﬁg‘g ]%%2(&%3-%@2), CD5
(53-7.3)) OB/ DEBBX X, )'.ZEH|9)(EhDB¢, andedn] SZle(adR(,‘iifrd)mSBIaanoééletnces (San Diego,

ca). G D MRATTCHRSTRt T R CFHY) enedl OB &y Bp & s vere from

eBioscieRbe. AWH-MReEHIM LB a{}ﬁth?)(1 Wag ﬁ%ﬁﬂ%lﬁﬁérH 'BibteShnology

i nstructions and stained w phycoeryt hri n-conj uga ed
Assocxmgsl §Birmumgham, AL). Feximrsgicdhomspcawe andpysis,sitgle a¢lt euspensmns (10°

celte) §if $ainedy 27 Bk ucleirbined drrinS SRR RN s FEAL K5/ 0 minutes
as desctibed (Satb,yeTRNgNEnARASI 15%%864435&3179@@)) BHRNsE] §8péissions of

were as previously described (Mnard-Colin, et a
spleen pjegygenerated by gentle dissection. Blood erythrocytes were lysed after staining

using FACS™ Lysing Solution (Becton Dickinson, San Jose, CA). Cells with the light scatter
properties of lymphoma cells or lymphocytes were analyzed by immunofluorescence staining
with flow cytometry gating on live lymphoma cells or lymphocytes as identified by
forward/side light scatter. For IL-10 detection, spleen or BL3750 cells were resuspended (2 x
10 cells/ml) in complete medium [RPMI 1640 media (Cellgro, Herndon, VA) containing
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112, 1205-1213 (2008)). Briefly, BL3750 cells were

isolated fromlynph nodes of a single C57BL/6 cMycTG
wo-Loomnsise2 and cul tured for 7 days before freezP@yus1w09/002560

aliquots at -70 C. For each experinent, tunmor cells

0 t ha and ed, for 24-48
10% PSSt spio sA B hald aeinly mllwgz%@?%itmp?%ﬁ’m FmML-
| |
Glutamify E‘*?“F%‘E’gi?nﬂaf? BB B ool RSPy BT Gy vih LS
(10 pglell ESchePthz‘iszolﬂsei%Bﬁ)eV@lrle Bnj Sighmgl EMAC(GO &hgﬁﬁll,JSigma)nioﬂomycin
the dorsal skin of recipient mce on day 0. Mce were
(500 ng/mgnSl@méﬁmg lymprfep@g G/ q&gg@em‘:ﬁ) for Sméefore cell surface staining,

Fe receé:) ors %L,V?g éﬁ us ge%%%nol? ;eggpetg 18% 02a rBIﬁ Egarﬂingen), and

dead cerél'b Ilébéledmmgra §1\219/Dm§D®elasame Grédn Dme@ély Stafi K¢ a
cal i brated mcrometer. For tunpr measurenents, the

(InvitregeagYlaleculan Regibesld Steinedsielsrstees fivpesandpermpabiberdasing a
Cytoﬁ,fi’zggn ﬁ;@f‘m %kgﬁbeﬁﬁarﬂ/ﬁ@k%:jrg&f&dlmg We%aﬂl?gd ?E ?&trﬂéné’}{s and

SEn neas erpen ar to
stamed&tvhle phymérytllimacmjagmed ﬂfa)g@enﬁntﬁIL-\l\D tn’mtb lﬁi)leb@dytey\/ﬁlohl IL 10 *
mice sgrv Etﬁ X%aggg 01 Q@@?S Ca{rétg{sa%cg 935@4&%'@1¢ggkh$lbb#ﬁ@und IL-10
S et hanas a. recor ded s the dai e of death from
muse anti WobdcoampboRRMONEs0 1 1 I 9Gt) and

[002865 gg%%%j\é %%gt c% ?tvge(r)(lngs prpmgA%e\s/\cg{;)eed Fil?(gr?a%ggldol{n? et al. Blood
112, liO%o%b) 280‘8;% ﬁéﬁé{%‘g‘iﬁzo REIR éI@ 1&1@@& Trggtl%ﬁ'mph no)des of a single

chromato rsham |ng on Hei
C57BLAS kNBio§ Gie meusnatot mkuumd‘ﬁoeé dafPy befgeenfrecRingsintadigtiotkiat 570° C. For

cach eI P SRR YEEASh SPGB I Boda b qrpelete medium
(RPMIt lr@f)%fl&ﬁa S R&RINFDI0S fétg%gﬁle DRIy & O@Q?lgnlgknfchhn 100 ug/ml

m ce weré€ used as B cell donors ['enic
streptontylcirrs 2\1m¥4d4 fgluta?hlrrenancbﬁ’iedlvu%-m@cdﬁmmb})CBhB @ﬁ) cells in 250 ul
m crobeads kits (Ml ten Bi ot ech,  Auburn, .
PBS Wﬁ@dawaﬁeﬁ ?%ltweuﬂwa}%%q dpragl skin Gfgeeipient | '6‘#&? 0n| day 0. Mice were

S T v —

day 7 foF finorienglopment gadrprogressi@f, afd nfietalityMTuador size was measured tri-
purifi cat| on, 2x1 06 cells were inmedi ately
weekly ysipgs# elihsgied FUFTRMERRSURPRIUMRE BIcasTEReRs, rhh% greareﬁt lopgitudinal

C
diamet §SREL bdTRHafed o1 End BcCorUREL dali&lerQAamel HikGhal O as W. The two

after tunor-c enge (1
chosendngas0jenents \@ﬁ@@aem&bdtculeaatmeach o(tl%@ndlm mplaaiayang)antlal with the

body Wablr SuiiepSaes [T PAs R EaAEaes SO -chV T Rat) msd 173, ATl mice
were e%ﬁﬁlhé’@a’h%é}aﬁ&tlﬁ q étfé?%@r ﬁ&o@lvbluhfé Wi dWR £0 RAOWGEL the date

.6 Statistical ana
of euthana51a recorded as the date of death from disease.

12.1.4 CD20 Immunotherapy

[00287] Sterile mouse anti-mouse CD20 mAb (MB20-11, IgG2c) and unreactive mouse
control IgG2a mAb were produced in vitro (Uchida, et al. Int. Immunol. 16, 119-129 (2004))

and purified by protein A affinity chromatography (Amersham, Arlington Heights, IL). All
111



[00289] Statistical conparisons of survival using the
Log- Rank test and the generation of Kaplan-Mei er

w@oomahiat7ive survival plots used Pri sm softvvar ePCT/ERH0DO02560
4.0; GraphPad Software, San Di ego, 12.2 RESULTS

mAbs Lvoozgag}%;?negéé) {] n%’%eé‘Pﬁf el %Ilﬂ g%eb%%m n?p&%ﬁ%[?/ﬁg e(faonrex Bio

Scienc® WakepsviHRZMDBL3750 Iyrrphorra cells (Fig. 25a)
i solated froma Em cMcTG+ nouse as descri bed

T R A 3R e AR

02887 R85 meﬁzﬁas@cwe% @stgd%@aﬁe JoH R §PRni B et
were first BXAehddBbinglOB19 AR IREPmIctOBAN3 knsﬂ(MﬂtwyiEBm Atiburn, CA)

mouse anti-nouse CD20 mAb but not contr.0

according/tarshpsmpnufeiesr sInsinBYions. Inaddjtien, EClébdhfg’LsCBﬂ and (QD@@“W&CDS B
cells we}% E&la%ﬂ%&%ﬁ&é%ﬁé\%&g gﬁq}o%v {:ﬁ&%l {e?ﬁ%é&(gn BFcktll%gg) with

pur1t1e§-df9951-99%( 20Q4 purifriemieg U0’ cells wére ithmediat@ly R@hsfedréd
4389- 4399 %2005)) WIld type mce given 105 BL3750

intravepapgly inip, C3AB LIS aasee Inmrane eprcasneats, B¢ vereused thahbadssurgived for

[
30-45 g LEBHE U NriZ TR 8150 St InSPHACE MtB vy 250
pg on ddyt Bt Sihifaf 3Esulte Werd obtaisike whiaphed@mr Bosedis lwebe seldtal o naive
had a significant_therapeutic effect on tunor grow h,
mice ofyi¢e thabhassuriives Beddidihalergesopdlaesylisavere podlsd: days
(pO.O0A ). Transplantation of 106 BL3750 cells
resul t edi n tEa6hSatistitdl analyisisol MAb-treated mce
(rmedi an 25 days, range 21-29), with CD20 mAb treat nment

[002899n Seiyistidal @Bhpdrishak Y bntgivialiG¥ihg HeAWghR bkt @st a&fadhe gérkration of
ext endi ng_nedi an _survival to, 34 days

[
KaplampKfeyer CmeéatW@ﬁﬁwe\gaé plots uWrPrm&ft\mg %‘ffﬁ@%f‘&r @r@ﬁﬂ’@d
t et her endogenous normal B cells
SOﬁWJrQ %ﬁéﬁéga Wmﬁb i nduced anti-tunor responses.
[00291] CD20 mAb does not deplete blood or tissue B
ceI |1§2| n RESHLESc e (Fig. 25b), which have nornmal B
and i nmmune system devel opment (Uchi da, et al
[0029Q] nt Thp e 96 B, cells during lypph oe‘rm&pje)tlonwétxml in npegddn ngipp wyith intact

i AP 01 0 5hbbmh B, TP

cMycTIG'€andue a8l Bedcbibed (Minasd-(oGnEdlal. Bibed IEEQ)ZOSHQ\A@‘(MO&) BL3750
this anti-tunor response was | ess effective than in

cells prgvide a ingengi¢ moupamedel fopawaniidying tharsspayse af Bui stk
lymphSiHh ¥éY ﬁatl nc?if)z(f?é&uﬂ&ﬁﬁ #Yr?@vé?@cﬁgg R %1.9?12!«?. MEAA99, 1659-1669

equi va ays,

(2004)¥3A Slﬁgleafosmﬂlobﬁeahtﬁmoﬂge GB26 mABbEEnot 30KtD9] tﬁAb (250 pg/mouse)
treat nents Reduced tunor cl earance in

deplet@[??é"/ﬁPE@a%%BrF@US eﬁsﬁ dasig 1B Rldetyeg mise atithiihe effes lastipg up to 8
weeks '(ﬁgeis*o ﬁfd%_%t anIQFEmhﬁnGP%% hfﬂf&%@jglﬁdﬁﬁ@m EVAe).

maguc et al
Immur!h’&8]9’44331§9 Q%@DQS))J Wikddgipd mice, gd/gmm?(BiBMSO cells on day 0

developed detectable tumors at the site of injection by 12-19 days, with a median survival of
31 days (range 27-39, Fig. 25c). CD20 mAb given 1 day after BL3750 cell transfer depleted
normal B cells and had a significant therapeutic effect on tumor growth, with 89% of mice

remaining disease free for >60 days (p<0.0001). Transplantation of 10 BL3750 cells resulted
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and normal B cell depletion in vivo is nediated by
nonocyt es through anti body dependent cell ul ar

wa@yaootiawizi ty, and CD20~/~ m ce have nornmal nOPOTYEE09/002560
nunbers (M nard-Colin, et al. Blood 112, 1205-1213

o e SRR e i o T A i Gk R

treatmdn Bh Hh £Hakd2 dalayingtiufior g@wte ¢Fig. Md)@@&@xféﬂ@mgﬁnédlé&ﬁsurvwal to
To determ ne whether regulatory Bl O cells

34 day% eﬂﬂoep OhnFig: 259hEhishemologeyp tumergnede! stas tirrefopppsedrio determine
whethe 'eM@o&eBQ\?s fIrafB s t%ﬂ@@@D@b ‘ﬁ%ﬁﬁiﬁﬁgd oy ﬁlngz)rcrggﬂonses

es was exam usi n
ﬁ/a al nity 28, 639 650 (20083 L
[00291 thgﬁu%b dees lwt denlete lépwhor 'il%y%&cellursc B guiga §Gig. 25b),

which fa hdve ! 2%1’11 $ 091 91?({11 gﬁxpglﬁg Eéﬁﬁgﬂﬁﬁ%lﬁ%#&ﬂt ég’t& Pqﬁtt Fr'ﬂ}nunol 16,
119-12B (2@04)% Ndﬁlemelegﬁ,{)DN Al a:fhlef@elst&r btﬁndﬁaﬁa mbgaf imviee given
0 e BidaBn bl vdbisdof b= MR Gooie e ot sy
(p<0.08; @ég %k) I—{cﬁ@é{@f‘ Qtu@%.nh Qﬁﬁq‘éﬁfe@ r%efvx%l Gk féfffe&?%f tth‘?ﬂ{ Wil type

mce In conparison to
llttermdltﬁtt ﬂ\éomavearstumor @ppgthreandehensurhioat oﬁ QP20S midhgived fl Q%BLMSO cells

were eGP oot TrEiial o1 debedlres 20 00 I Frsciopl g rnee

23- 40)%99]5 ﬁéﬁdehts](@ igd. Q§@-ﬂ§ R &udéd it c'le%i/ﬁcé it ¥pR0¢, mf%E vl not
ev. |mmunol. 19, 683-765 (2001) (%132 nd nedi ate

eXPecthws;n@ecptceltatme GI2D2d levdls pcratstahmgerolel (hnmutqrh@m in wild type

e e e

d ﬁﬁﬂ@&ll&igﬁmtdﬂx &fivodis. metiatedEbP moMobytesl@Po 6@19?06 8ependent
e 2004% 'eenmcpvdsf?'l rl12‘10%533? celd{tg vveruegllpurl f;@g cPenceEn

cellulaf %6%0&92@ aﬁdc%Dan mlﬁ%\h%‘feé}qr@él mApemits aumbers (Mirasd (Golin, et al.

Blood Tngiﬁgg@ 54813 %@ém&%%{ edt Q%§925g9 (2904)). Thus, the

perswtmn:bsﬁbndn‘gemmhsﬁB hylﬂxamhrlxﬂted?lﬂ&ﬂan’tl mnme ef@eﬂ; of @0 mA® in vivo.
cells were cytoplasmic IL-10 conpetent, while few

0029242 ?‘9 S i WAt PEASRAMR 6 clid doRfd {ohibifihd ane¥hor effects of

ht hours a treat ment,
CD20 inlzkbﬁﬁ/vﬁ%@t tineeffeap bilyenphopragaegessiad OIIITBJI Orcell frequencies was

exami f zltsgll%o WBP ﬂgﬁﬁp?tbgqlﬁ mb% lﬁﬂgls B’lgrlnup* Sg 2@;6% ?\/Iatsushlta

et al. J ACHih. YRYds0N 1 W@Q@@Rﬁ@@%b il 0"&?15 §é;99§e‘ht 5 %‘éil YLI1@0 68t tent

in mce given - hCD5+ B cel pr|or}o
subset @i¥hin tmasare (ALdTE rﬁDmebSeicﬂfpalleetdBwetlh(IFlgt 25@ nbht BHE B cells

served AR o I AT D TR R0 i T Rdpe detectabl

IL-10. Refiagledlyl, lelb%rﬁﬂlﬁﬁ@%lB@O QEl] Elehyaerdlescredded 2L fofd in tumor-bearing
[ 00293] Since BIO ce nunbers increased wth tunor

wild type (dpyeimiee rpnmagser (e wild dypepittesaaten o 63@2&9 emice without
tumorsa?H Xf?édt 9 a&cgbn }Ssﬂmd{s?e%e%fé Rfdel fon%@o‘é ¢ ascu%lén“&&f also

usi ng adoptive
examuﬁxlpﬁlvmﬂiﬁ‘ﬂtice médobshaaegéxpvtss 1B- Iedeteptons achtghdmelsw(Mbore et al.

non- CD ells from CD
Annu. 2% Termimabl o 485 6o E%&IIQ})@ Bepiedht éera?%wﬁ@g% mAb-coated B
cells affubidr @B%s through antibody-dependent cellular cytotoxicity (ADCC) (Minard-
Colin, et al. Blood 112, 1205-1213 (2008); Uchida, et al. J. Exp. Med. 199, 1659-1669

(2004)). Spleen CD1d"8"CD5" B cells were purified from CD20” mice and transferred into
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day later (day 0), followed by CD20 or control mAb
treatnent on days 1 and 7. CD20 mAb treatnent of wld

wo ye/1s7¢ee del ayed tunor growt h and prol onged BOT/vs2089/002560
(rmedi an 34 days, range 21-39; pO O0Q; Fig. 26c upper

wid o OS5 DS GBS0 e el
ADCCt metmpmaccmwﬁaﬂ B coll s@R20ofmiid typeamded2q’ mmkteaa 124 of the
ys, range

cells ws{?rqmpémlp éﬁwlpwowe@moﬂv%%e h’&egﬁiﬁﬁ tﬁsﬂf S @pressgd IL-10
(p<0.0{ig: 2 ?‘%‘dr&"ﬁghtﬁﬁﬁ Sler Mﬁlpﬁ{e P ReRNEDTIYSER/80" mac rophage

surviva ot affect optive transfer o
expres$ibh df majeChist@ ooglatibility dvﬂm)ws‘s' Ibmo]ebull:@ aigD2D8B wascsgmﬁcantly

higher {573(E% T8 (BH QLY oF eGP RERS PRGSO S ahganly reduced
in mlc%ﬁ%gﬁ“dfpﬂz'g‘@DST@ cAW priito @D&@Mﬁ RAGhAR WARN hApared

O cells are potent negative regul ators of tunor
with litgerplatesigbyentfyD nalon¢ (Figi 26b)+ Thresehylh OD2010Ab-induced monocyte

sctivai QG Bk Pt o Pis R LR GRS B eee

anti gen-speci fic pathways as occurs in inflammtion
[002933ndSwge &i1freeh mylb(zmanabasedewtlatumqr ImQBTfSSS}ODZ&d BBbeedlsGnhibited

tsushit
macrogba0 syation S0y, Be-+ReCarp it chmpRTRC Fy Morrarhusine
adoptivietpdngteir @ﬁpérhﬁéﬂlﬂ TRt e B wellSecdvantsthal for-€C11 dWDS B
cells frt)arg;et i hg of |ynphona cells for depletion, and throu

Prowse tyﬁreﬁt?slﬁfesredﬂe@w%d tyPR &¢CiBps @eiendBL3750 ceﬂs one

day latér'kgllagb;qgll g g%@ o?%%bt‘(&ﬂhﬁﬂ tﬁé&){%n‘é on dg{)ﬁ}) and 7. CD20 mAb

uce etion

treatmdait OF ofildty pemicel detayoe gﬁhm\/@’owﬂi aghbmkmga@mwtvmlr(medlan 34 days,
d i mmuni ty and resistance to diverse

range %1%2%9&905 uﬁgni Grwer paree Bewessho ieadoptive sl of CD20™

I
cmdh@fcw B eemsemg @hm?fy;gsrgfé fgggguﬁbc?we tﬂyg?éﬂt%%eﬁgitrbf @520 mAb

treatm@anmedlan 2% dagszm:fgealemowmle Chodle GRS * 8 cellsgrucidied Resn IL-107"

o020 S b 00 o S 1R e B B

were nStUaRictddasyl the addifliv@Uainkfed bf €9 1a9MCDYEB ickil SNy ctrbw’ bhE.-107
)nnune systen1 i ncreased tunor resistance has been

CD20"amigs (hig- @4c): d hus Hilfceedls apgativehnsgulted lgmphithadspletion through

3 ed cytolytic T cell responses, or CD40 |igand
IL 10;%?%1"?@&) expressed by tunor cells interacting with

CD40 expressed by B cells (Qn, et al. Nat Md 4,
6271%30 PI@@@SSIéANa et al. Int J Cancer 117, 574-586
2005); Inoue, et al. Cancer Res. 66, Ti'41-77" 47

[00294) 20dBg )‘«urrsn sedy Begmastrases that Bi@cﬂbtareppﬁeets@eg@m.@mgulators of

e f.or Bl O.c Lated tu
tumor i flianiRAERo8 ol fn V126 ufoibr BeAP ok TR GHEHSS. 1B
progreg3i@vindukedss M00d ebisexpankibgl @otdntia e t}ﬁﬂugh’lﬁﬂi efiispedifie pathways as

mechani sm t hr qugh whi ch CD20 mAbdi recte therag 3/
oceurs jipintlammatipnng prtommuanty £ Y anshaeehad s Imngunipe 29,08 496 (2008);

Matsushfth! et d8R! 8lih Mvest. 118, 3420-3430 (2008)). Thereby, CD20 mAb induces
lymphoma depletion through at least two mechanisms; direct mAb targeting of lymphoma
cells for depletion, and through the removal of host B10 cells. That B10 cells inhibited

macrophage activation provides one explanation for reduced lymphoma depletion, but B10
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may represent a powerful new therapeutic approach for
augnenting anti-tunor responses for the treatnent of

wo yoophsame2 and potentially other cancers. 13. BXAVPER08002560
GENERATI ON OF ANTI BODI ES THAT SELECTI VELY DEPLETE BI O

cells m%%taks% d‘[g@%f\%ﬂ ré%u%%%%ti-ﬁ%q&r%%?ﬁnﬁ%@%@ ﬁg@éxﬁ?y g}f&? fesistance
to dweaereabrygméuf tamokrkasaidd beel réforieddh ¥iudies |u51ﬁ\ié\kb3ngdmﬂa[1§i lB:@:ll-
onpt ypi ¢ adhesi on of splenic B cells using nethods

deficieRuigngT mipei(Qn. el NabMsde, 627-600 1993, Shebceieat. Tng:) Cancer 117,

574- 535 BRI AR, 4 of Caneht o8 48 AR 250Ny Brow e Rsspee of B
cells dé¥ing thﬂﬁﬁie%ve}bphﬁﬂw%%lts 1A 8hi fidkh qdanBeatReAhd qualitative

Kansas GS, Tedder TF. Transnmenbrane signals generated
abnorngamtx@a g»hthm—(he d¢maume [syster@DinoreagPiOmoCB3istancd hapheen attributed to

enhancgg g‘lg ﬂﬁlﬁﬁ)ﬁg 1'r:1'§s :?ggrlng endg{%&ﬁlcnld{,‘g} %gf)e Qg eorlgtCD40 ligand
(CD1 SK) é)é}ﬁ@ssé’@@ﬁ‘ ﬁdﬁéﬁceﬂ@iﬂi%&’tmg]witmm expt&i8dd byl Bicell$ 0@, ét al. Nat
ner Eng P, Vega Tedder TF. Ligation of

 Med 4)410-§304085%); Shatrer alséntIchamereblﬂ 524458642005 Tnouc, et al. Cancer
Res. 661 S8y (%QQ %egﬁ'f}?g &’Jd n%'t lasst(f@f@pﬁq%aﬁg) a role for

at hways regu SI on in
B10 cellly Iil’phmcbfmedl.ateiﬂ thﬂimzl dqiletlciﬂgﬁi‘émdlﬁan addities? 8Xplanation for these

e e T H I A e
directe® t}?é?!lﬂn?s m4f otk irpﬁ'gg?x%g}a&béﬁbﬁ?] 1(/1'0%% Eél@&wecﬁ‘l (ﬁ‘féelf Mletion

regulatory” Bl O su ative
may repreiséntaujoaveral oeWIthq:ra:mmitmtappma@lFﬁg au@rﬁéx)ﬁng:mmt-hmmomemonses for

t se). Iete bot h mar gi nal
the trea}%‘ﬁgtc(gzl@é‘lpnﬁgmﬁﬁa Pﬂ@n@g‘/ ﬁ}'/%?c cel | popul ation do
so by mechani sns t hat areADCC (Fig. 27B), CDC (Fig.

13. 28)EXAMPhEd$3t GINERAFION OF) ANTIBODIESTHADSEQLECTIVELY
this nmechanismis | DEPRETEBI0CELDS B cell FcgRIIB
receptor (Fig. 27C). Likew se, the MB20-3 CD20 nmAb

[00295] hatA paméU@fGtWelmmmﬁt-mb@m-lEDBO en Alsth@Rhida doul., 20085 Imommunol.

16:1197A5) tsemalgr L L8 O €5 B Il AT P Bt Pa St Sgsion of
splemcr@t:el‘pse@ng% el kWA in Be %ﬁl (k%n%?g@tw%d ¢Sy &e@% TF.

concentrations (Fig. 30). There I g&3 or
ExpresgiopOdistédbation amd FmCh@gnstm of hivaan §D3% Rok i amtleattdnyassomated

romor G0 B8RP PSSP A Y56 05838 RARLURLE Tedder
TF. Trwﬁ%rd%% sighdH e ratdd ﬂmighctqm aads I NTDES m@@t(ymwand CD40

adhesion for the ability to deplete Bl O cel s and

antigengan¢pasdiF A-d riependeal ard rindependent edhdsisnl indwiman IBceléldths)ugh a
d
srosing 5 EREE B, 9 IO S0k b RPN Bt

Vega MgT dchle( ﬂ’Fngg3ﬁ&) of MIHC 8haks [ &id dlads IBmolecaidslcads b Beterologous
31A).. rthernore, CD20 mAbs that were capabl e of
desensizaf @r igngl pngtustien pRgwaY Chahtsehigichometypisiaghesiemin uman

lymph&‘}%SQJ BsmiRsH fl@ﬁfj, 185:55%6 %9@?.9 ARibodies that induced homotypic
adhesion were then found to preferentially deplete splenic marginal zone B cells, which
includes a significant fraction of the regulatory B10 subset of B cells, relative to the follicular
B cell population (Fig. 27A). Furthermore, the CD20 mAbs that selectively deplete both

marginal zone B cells and the regulatory B cell population do so by mechanisms that are
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i sotypes that would not initiate ADCC, resulting in

anti bodi es that selectively deplete splenic BIOcells
wae@omsn7gt nal zone B cells, but not splenic foPCT/T81089/002560

B cells. 14. EXAVPLE 9: ANTI - CD22 ANTI BODI ES DEPLETE

ADCCTgﬁig ) iB%?IF%, %E %%ol’t%-%?méc 29)3 1@1?%5»&& geliltn Moreover, this

mechaﬁsmhsemdeﬁermfent &fhé BgdéJuafth)RYIBBre@éﬁtbr (Ig%gh@% mkeaﬁse the MB20-3

evi denced by a decrease in cells (Fig.
CD20 m2h) thatriddueced eghusbh@notypis adhbslon but]dbep noickftitieotly emgage most Fey

receptqr dussodts gOarisds b domi B 1980 metempbiage gl Pardd Bnigeptete
folllcuﬂrt]lgBtd%ﬁé éx&Pt atrlﬁgh AAb &&Q@&?Atlom EFiB! fHCTherkfors rlgag Rdr 'I%GZb

imteéd in scope by the spécific enbodi nen
CD20 néds witheli: fegromis that o dee efficiently @ngageonlodt Featréceprobuttimduce

 nvention, in a se described wl.l beco
robust hORHER bie g OLE200 i M0 iy dvess Fompaiad prth (e T60% MB20-13
CD20 a‘n%etﬁsﬂ do3s Hesialhdd Arotgpid aaﬁmme%llﬁﬂy% ASlete B cells and
fications are intended to fall within the scope of

mmglmh@m@@lbedlauwgtq@llw B s1i5L Rhe/MB20S3 and MB2el 8 ol

preferefiGfIRY Tkt e SEMREOTROR BT 3oREB s8 e A Brfoleens Fie.

31B), i abofoyIRRIABlcAR (FIC BEAY.FurtheRhHEUCDR0 M Abs that were capable of
i nterl euki n-10 when stinulated with

prefereml@lbsp@ml@mgclﬁbﬂ anfbmarging zgntna&H%mulé he moghfrssensvitehed to
1sotypﬁs gﬂat ?c; h OA %rds %ﬁﬁ%%taﬁgbgﬂléﬁe X e‘# 1§Fl§%eplete splenic

rising
B10 cells am)mtgmzﬂ zroﬁe BI @:ﬂlm But natisplenip fullicdaeB celdtal | y

acceptable carrier. 3. A net hod for treating a disease

14. OE}&C}YI@{E on i\@?f%‘lﬁtze&N%h ;gﬂﬁﬁ‘di g‘\tﬂi REGULATORY B

inter ]?Iﬁ‘
therapeutically effective a unt t he conposition of

00206}, “araiifer G CRPAMATE g sl KSR BTt o Medutaory B el

populaﬁbn ﬁ@ékddédc@ﬂl bzs debich R oM GDS T Been®{fpdB2x) #ldai dBciease in
in which the di seases or condition s autoi nmune

Bcell&é@a@@ustlomﬁeg@@ﬁiod of claim1 or 2, in which the
subj ect in need of such treatnent is an organ

[00297] r aNWagbapublRaligriseiré cited Kerbi] thedidcfsutes @ ihich &e 1ncorﬁ>orated by
di sease or condition associated with di m nished | eve

referenge in theis enBrpkieh- 10, conprising adm nistering to a
subj ect in need of such treatnent, a therapeutically
[002983f f Th¢ pregertimusntionfis Ast tade Mimitedah sedpertyl thé esecifiteembodiments

expansi on of the
described herein. Indeed, various modifications of the invention in addition to those
described will become apparent to those skilled in the art from the foregoing description and
accompanying figures. Such modifications are intended to fall within the scope of the

appended claims.
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i nterl eukin-10 producing CD d hl ghCD5+ regul atory B
cell subset. 8. A nethod for treating a di sease or
w@omvditgizen associ ated with di m ni shed | evel s oPCT/US2009/002560

i nterl eukin-10, conprising adm nistering to a subject

i h treatnent, a therapeutically effective
WHAEE%ﬁgllﬁkgtg;agent that increases production of

i nterl eukin-10 by CD d hl ghCD5+ regul atory B cells. 9.

The nmethod of claim.7 or in mhl?h the dlsease or
L. Acshdpt F%ﬁp?%thfhf:?@ﬁﬁﬂ?gwa liapgellserreheddn reguigtony B gells

€ [
Rl 6 4 O R o 5?3%.&‘%*‘%”%6:%% DL of,
insarlepkint 10 wheregttimualited waikh lipepmiysaedharide.an or gan
transplant recipient. 12. A nethod for treating a
di sease or condition associated with el evated | evels
2. A(Hhahﬂic%[lh@d{' |ébl‘i\pégnox‘r‘ RIRFdafihg) isBART UsSE Stk gnt'h%ﬁum shed levels
ubj ect 1 n need such treatnent a therapeutically
ofelhfeelctlkmel Oanmnptlsmg theercedlglan combasitiea df daion 1; avidizi t s
t he funct ocal i zation, or expansion of
et DR RespBP B eafiiy Cord hi ghcbes requl atory B
cells. 13. A nethod for treating a di sease or
condition associated with elevated | evels of
3. Ajmgtbed trkieatinga diserssar spngjtian asserigtedrwitydinginished lsivelstof
d .
1nt%legﬁgln{d,?§%1$8§m§ g rglgtgrgggb? I euﬁ?ilfyct%f{f ﬁggg}h%ﬂﬁto&ithe
cdﬁ}b(ﬂltfdngﬁ@lﬁﬁm Y egitead aubyjedd 11Cﬁ‘éddSof stiéh trddimenet hod of
claim12 or 13 in which the disease or condition is
i mrunosuppressi on. 15. The net hod of cI ai m 12 or 13 in
4 THOREUE AR, B ARG ek of HERRion £ ynahifiation
of such treatnernt |s an Al Ds patient. 17 A net hod for

sse S|n he | s ,of a subj .
5. TEQ@E(RAE it whir Pt afipass AEpdnditin 5 @hfoupmyne disease
cDd h' 8hCD5+ phenotype and an increase in productlon
of interleukin-10 when stinulated with
6. The methodyd staadrdrds in whichahersubiied if oecdyfociatreatgieanis an organ
u%p i gf%lgg t preferentially or selectively depletes
BaP SR cells characterized by a CD d hl dhCD5+
phenot ype, the nethod conprising: (i) selecting an
anti body that binds to a narker that is present

7. Aupgshied t‘m tecghing a disgaseergenditign gesgciatedorithe dispinished Yeayls of
kN 2 Apsfipaf el le £ 550 oL aro A0l R
th(eralpeu)ncaﬂy aﬁﬁectgvet dmowarn of bmdgedt that tstmauhaltnslthet gxpansida pif giee

th el b ation; optionally
l%@ pKipy ﬁdg ﬂléé/‘fl%ci?e‘gﬁ Wr{:&‘é’a@ﬁt §?B ®that the
mechani sm of depl etion of the regul at ory B cells by

the anti body is independent of the antibody's Fc
8. Armgthodhfor treating a disease or condition associated with diminished levels of

interleukin-10, comprising administering to a subject in need of such treatment, a
therapeutically effective amount of an-agent that increases production of interleukin-10
by CD1d""CD5" regulatory B cells.

9. The method of claim 7 or 8 in which the disease or condition is inflammation.
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11.

12.

13.

14.

15.

16.

17.

18.

19. The nethod of claim 18, wherein the marker

expressed by the regulatory B cells is CD5, CD19,
weDRO3CR1, CD22, CD24, CD40 or CD72. 20. TherP@®BURmAI/002560

of claim 18, wherein the marker expressed by the

- THERAE Y oo B <ifehos R ionds alBrRg P8 tase

di sease or condition associated with elevated | evel s

of interleukin-10., 22. The use of claim 21, wherein
Theymethiod ©f slaimd qrigyhich the subject in need of such treatment is an organ

transplant recipient.

A method for treating a disease or condition associated with elevated levels of
interleukin-10, comprising administering to a subject in need of such treatment a
therapeutically effective amount of an agent that kills or inhibits the function,

localization, or expansion of interleukin-10 producing cD1d"&"cDs* regulatory B cells.

A method for treating a disease or condition associated with elevated levels of
interleukin-10, comprising administering to a subject in need thereof a therapeutically
effective amount of an agent that inhibits production of interleukin-10 by CD1d"¢"CD5*

regulatory B cells.
The method of claim 12 or 13 in which the disease or condition is immunosuppression.
The method of claim 12 or 13 in which the disease or condition is cancer.

The method of claim 12 or 13 in which the subject in need of such treatment is an AIDs

patient.

A method for assessing the immune status of a subject, comprising assaying for
regulatory B cells characterized by a CDld,'»‘ighCDSJr phenotype and an increase in

production of interleukin-10 when stimulated with lipopolysaccharide.

A method for generating an antibody that preferentially or selectively depletes regulatory
B cells characterized by a cD1d"#"CD5* phenotype, the method comprising: (i) selecting
an antibody that binds to a marker that is presently known or subsequently determined to
be expressed by the regulatory B cells; (ii) assaying the antibody for the ability to induce
homotypic adhesion of B cells; (iii) assaying the antibody for the ability to deplete the
regulatory B cell population; and (iv) optionally modifying the Fc region of the antibody
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so that the mechanism of depletion of the regulatory B cells by the antibody is

independent of the antibody’s Fc region.

19. The method of claim 18, wherein the marker expressed by the regulatory B cells is CDS3,
CD19, CD20, CD21, CD22, CD24, CD40 or CD72.

20. The method of claim 18, wherein the marker expressed by the regulatory B cells is CD20.

21. The use of an antibody generated by the method of claim 18 for treating a disease or

condition associated with elevated levels of interleukin-10.

22. The use of claim 21, wherein the disease is cancer.
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