SP35 ANTI BODI ES AND USES THERECF BACKGROUND OF THE
| NVENTION Field of the Invention [0001] This invention
woeb@tsssk 0 neur ol ogy, neurobi ol ogy and nol ecuPar/us2006/026278

bi ol ogy. Mrre particularly, this invention relates to

nol ecul es and nethods for treatnment of neurol ogica

di seases, disorders and injuries such as spinal cord

i njury. Background of the Invention [0002] Axons and
dendrites extend from neurons. The distal tip of an

oxt endi . ool ot
oo SPELBIAPLERANSR AR BN FR R ROL 3N EngE

the |l ocal environnent and gui de axonal growth toward a
neuron's target cell. Gowth cones respond to

envi ronnmental cues, for exanple, surface adhesiveness,
grom h factors, neurotransmtters and electric fields.
The grow h cones generally advance at a rate of one to
two nmillimeters per daiﬂﬁéﬁéﬂ@@ﬁmﬂﬂ cone expl ores the

area ahead of it and on either side, by neans of

el ongations classified as |lanellipodia and f | opodia.

Wen an el ongation contacts an unfavorable surface, it

.Jahiaéﬂahgu@m%eﬂ an el ongation contacts a favorabl e
rface it _continues to end es t he

wﬁ?ﬁ Theimventianalates Fmagss to OSBhela %R%FH Fothe mvention

reaches an appropriate target cell a synaptic
refe&@é‘ﬁﬁﬁhéﬁbr'c&vﬁe@ Hhothg d ?9@;31/\71&{35 ¥ansRt brahdREdr ffte bénflgured

I nfluenced by contactgb ween neurons and ot her  cel

in their imediate environment (Rutishauser, et al,
torEigatededl elrrendegenes®i@Lo) . These cel I's incl ude

speci alized glial cells, oligodendrocytes in the

central nervous systent(CNS), and Schwann cells in the

peri pheral nervous system (PNS), which sheathe the

DBSHRIGH oPHRRYIakdd A€l i n (Lenke, 1992, in An
'ntroduction to Mlecul ar Neurobiology, Z Hall, Ed.

[0002]281 Ex&i AMODRRAGInENE cafs [9Hd8edRBULste e tHierbel, end
potential To fegenerate after injury, but they are
i nhi bited from ng so, by inhibit teins resent

dethfles) BParitisTIL (he Bincgiont 260 aHoNe MRS S ens ! A5 gREeing
et al, 2002, J. Neurosci. 22:2792-2803; Ginpe et al,

a?c%%rehes@%@d’%f ex ]?1% G- PR N4. @ﬂ@léaﬁewes #Hatent No.
myelin inhibitory protelns found on ol |godendrocytes
have been characterized. Known exa n¥J

6 D6, LbsyP ok Hp 1 b6 AL SNOROA iehea2e65a0 ShBRlgRENo.
2000 403, 434- 439; G andpre et al., Nature 2000

85,905 aled ﬁ@cP{cPR/ﬁt:{b (Mhology,
4 g DAt °n6g 5905 Yot a%égso 5k b

NUkhopadhyay et al, 1994 Neuron 13: 757- 767) and

Ingl The désrdpsvaes ef @eﬁ@mmg @aher(tmeglpgrebmmrp@tatgd by reference
1988, J. Cell. Biol. 106: 1273-1279). Each of these

: as been separately shown to be a ligand for

m hgkﬁgﬁ?%&al Nogo receptor- 1 (NgR (Wang et a
Nat ure 2002, 417, 941-944; G andpre et al, hbture

[00G310, BO3,1 UBGtratesa t(dpedlowh déw dfataomeendoogl, CHIES pixel 10
434-439; Doneni coni et al, Neuron 2002, published

eyt PG 0 A an e R Bt R CaBr e RIGHEt. The pixel
| eucine rich repeats (Fournier et al, 2001 Nat ur e

10406luded a3fisferldp@isidtor @aRCIG, arhidh, tehith the photidiode 14 and a
protelns {e.g., NogoA MAG and C»Agp) the NgRI

conpl transduces signals that |ead to one
GRSl eBi B4 PBR 8RSt 1 0 SlONnOpEga % o reset

There is an unnmet need for nol ecul es and nethods for

inhibiting NgR -nedi ated growt h cone col | apse and the

resulting inhibition of neutite outgrow h.

Additionally there is a need for nol ecul es which

i ncrease neuronal survival and axon regeneration.

Partlcularly for the treatnent of dlsease disorders




85% 90% or 95% i dentical to the polynucleotide

sequences shown in Table 5. [0019] O her enbodi nents
wobhod7hesssavent i on i ncl ude, an isol ated pol ynucheowszi®e/026278

conprising a nucleic acid encodi ng an i nmunogl obulin

heavy chain variable region (VH) selected fromthe

group consisting of SEQ ID NOs: 173 to 184, 370, 374,

378 and 382, as shown in Table 7, or at |east 80%
B3Rt P18 Wolich i ' Bedles |

184, 3%, 374, 37 %d@ggﬁﬁggﬁgﬁﬁ%g Tabl gn;a.@vé firea 26 to

[0020] Other enmbodi ments of the invention include, an
flpafing diffusion yegien 24 wp dhatdtbeploasinggliffusigniregiona24 ngsets. The

encodi ng an i mmunogl obulin |ight chain variable region

phiflotiad; Sty ALORL He LiRUbARIRE FebPEalbiord bl 1R
9, or at least 80% 85% 90% or 95% identical to said

trgfagfer Dansistori@e {6 adedryrnad on. 50 B redechis BRBircafollower
shown in Table 9. [0021] In certain enbodi nents, the

LAV [ j 0S|t i.ons .9l ne ... . .
trafEt e 2R ERORRRNY B IeETR: Be BeliPE lffusion region
herein. [0022] In additional enbodi nents, the
24 ané nthioh is padt ol @asonmdelfollowkes transBadri fogmeNByi autiveyrea 26,
ALS, Huntington's disease, Al zheiner's disease,
ar ki nson's di sease, diabetj,c, neuropathy and_stroke .
Wi OR R el Foles Soraree §Vah A ATbective ABeas ghsackred with a
treatnment an effective anobunt of an agent sel ected
rdw ealebheafisioteR gae1El. SThadbwkeladt tradidtbe dafeiBhis dpkiledws part
or fragnent thereof or conpositions conprising said
nti body or fragment thereof. [Q023] In other, )
Ol FEIRCE trappistarny Bl GRTICRS AGHYS peffve area 30, which
treating di sease or disorders associated with

isicoRhBEte QB tRé ]oagi_eil ga GH PN G ER bR DT

differentiati enyel i nati on or dysnyelination of

CNS neur ons inclpdigg multiple sclergsis &NB&WL
[09P4lyr e <35 isshamm irldEall, dir senvephenal Pixelyl 0 the transfer
encephal onyelitis (EPL), central pontine nyelolysis

6EMor Ml LEbAR (RRGRRESAbLON4. AUEGROUQUILYSLIERIYS, which

tr i

Al exander's d#sease, and Pel i zaeus “Mer zbacher dlggase
_(PMZ) by admi nstering to an animal in need of sajd

inchuda therphaiadisidedd: thedleatingndiffsbicnregieme4 seideadtivg areas 26,

fromthe group consisting of an isolated Sp35 anti body

(A r [
2 R oy IR AR o b B B SRR U P 2B R &, Where
of the present invention include a nmethod of
thierthdrisfer trgnsistgn ghte Temdends beyrorisly thiqgwtodioetetldy itbverlaps the
(NgR'), conmprising contacting the NgRI with an

egty f t | ect om the.aro

eisriay BT ERPh 0] TBR. e BB SRR P i Bl iRt

t hereof or conpositions conprising said anti body or
curragyredticit sareddsirapledASinagdddevicesal enbodi ments of the

present invention include a nethod of decreasing

i nhibition of axonal growth of a central nervous

system (CNS) neuron, conprising contacting the neuron

with aneffective anmount TR A sel ected fromthe

group consisting of the Fsorated Sp35 anti body or

grent ther o L .
oo e te @6 RERERAR b1 SR SAPRET bR AR e

of the present invention include a nethod of
photbtdmtersipngieontdarad transistdr apsetuts avibigimadransfer transistor

conprising contacting the neuron with an effective

amount of an agent selected fromthe group consisting

of the isolated Sp35 anti body or fragnment thereof or

conpositions conprising sai2l anti body or fragnment

t hereof. BRI EF DESCRI PTI ON OF THE DRAW NGS/ FI GURES

[0027] FIG 1: SDS-PAGE gel show ng

I mmunopr eci pitation of Sp35 by nonocl onal anti bodies

N — o Py F A/ 1 7~ o~ A NN o,




present invention include any pol ypeptides which
retain at | east sone of the antigen-binding properties
woborhessspr r espondi ng native anti body or pol ypreI/uEm06/026278
Fragnents of pol ypeptides of the present invention
i nclude proteolytic fragnments, as well as deletion
fragnents, in addition to specific antibody fragnents
di scussed el sewhere herein. Variants of Sp35
gade of thedyizel iandnfigniddodyaspaitip eperldpshotdgdof predsiate shallow
i nvention include fragnents as descri bed above, and
al sa_pol. iLdes with altered.amno acid s es
R odlRR RS R0t e e el hbRelS e, TOICOES *An
insertions. Variants may occur naturally or be
optizalpititpalilplaRGH thé Sitbshaite ARG AR bbr@GCHEIdBetween the
vari ants may be produced using art-known t agenesi s
techni ques. Variant  pol ypepti des_may conprise
(RS TR0k Saie AMGHhE ST Bewianicon Darised tadiait charge transfer to
substitutions, deletions or additions. Derivatives of

e FRGNOAA IR YRR AR AR AE sate.
altered so as to exhibit additional features not found
[0Q(}6]t heTheseians! pibey feaputedof tidamenteniwidl hedeetfargirsterstood
proteins. Variant polypeptides may also be referred to
I - ' 048 - er e . .
R R RURNR! WGk OB SalB R I Shefion it e

pol ypeptide refers to a subject polypeptide having one
acgrmpangngebadiegs.cheni cal |y derivati zed by reaction of
a functional side group. Also included as
"derivatives" are those peptides which contain one or
nore naturally occurring am no acid derivatives of the

enty st angRitr vk SeRapTIoN SRTEHIRAININGS, .
4- hydr oxypr e;
yar Lysi f . . . L
O K P s 53O ot Stk MO TBrel osl
honoseri ne may be substituted for serine; and
[0Q98hi t Hilke 2rehpWse SMEIB ipixel eell froncdoydime. withGAimbddiment of
term "pol ynucl eotide"” is intended to enconpass a
' ar nucleic acid as well as plural nucleic acids,
th%%ﬁ%ﬁg?é}s to an isolated nucleic acid nolecule or
construct, e.g., messenger RNA (nRNA) or plasm d DNA
[0008DNA)FIGS. pePyphavl stagesde fabnicatonpof aeexamplevet CHGS pixel
phosphodi ester bond or a non-conventional bond (e.g.,

celf AR S Pt o B v IR 8 g Bih o 55, v,
nore nucleic acid segnents, e.g., DNA or RNA

c-cf, madnddt of FiB.€sent in a pol ynucl eotide. By "isol ated”
nucl ei c acid or polynucleotide is intended a nucleic

id ecul DNA or RNA, whi ch_has been remmved . from
L Rl e (oM AR R AR S A Ao
pol ynucl eoti de encodi ng an Sp35 anti body contained in

ac@ri&tdeorith $he ansndieoned i sol ated for the purposes of
the present invention. Further exanples of an isolated

yn eotide include reconmbinant pol ynucl eoti des

["Oﬁﬁ nt iﬁ‘fﬁbeg{ phowe M QSypirel ‘R‘E‘slﬂ aceprdange with an egdbodiment of

(partially or substantially) polynucleotides in
theSAbEhh@n. |sol ated RNA nol ecul es include in vivo or in

vitro RNA transcripts of polynucl eotides of the

present invention. |solated polynucleotides or nucleic

aci dsaccording to the present invention further

i ncl ude such nol ecul es produced synthetically. In

addi tion, polynucleotide or a nucleic acid may be or

may i nclude a regulatory el ement such as a pronoter,

ri bosone binding site, or adtranscription term nator.

[0043] As used herein, a "coding region” is a portion

of nucleic acid which consists of codons transl ated

into am no acids. Although a "stop codon" (TAG TGA

o -—a AN\ L, e




appreci ate that heavy chains are classified as ganma,

mu, al pha, delta, or epsilon, (g, m a, d, e) wth
weeoB/088s5Z| asses anong them {e.g., g | -g4). |PCT/®SL006026278

nature of this chain that determ nes the "class" of

the antibody as 1gG IgM IgA 1gG or I|gE

respectively. The i nmmunogl obulin subcl asses (i sotypes)

e.g., lgG, 1gQI1g&3, 1gHA, IgAl, etc. are well

act-ef nd are known to confer functjonal .
L0131 0 R, B2 B s DGRy BratPorSibouatihe of Renbane imager
cl asses and isotypes are readily discernable to the
cetstihietad dm becrdande withWnodmbb@indiftiofthe fHveakiogur e and,
accordingly, are within the scope of the instant
i nvention. Al immunogl obulin classes are clearly
wWithin the scope of the present invention, the

fol |l owi ng di scussi qo.w,| gﬁﬁ@égﬁbigﬁ_lg¢rected to the
I gG cl ass of inmmun 3Pg@§Lﬁ 6 Ith regard to
a ndar d .i omunogl obyli n . ol ecul.e conprjses .two
L8], 7 AHROG ok Aoy WHLLA A SReloeH i sP Rt ok eerinin gremplary
approxi mately 23,000 Daltons, and two identical heavy
embaidimpntsy et iefltdofnelit) WULUbaEppEicabto Bds0 QP of@indPPskill in
The four chains are typically joined by disulfide
bonds i.n a "Y' configuration wherein the |ight chains
tfk?r%ifg RBH rRY lﬁsa\tﬁe \%Wgaerfgf ti}%sdPY?Ih‘@O%t Aﬁwdﬁﬁmf@fscop@ of the
"Y' and continuing through the variable region. [0052]
inlvieglibnGH dbfife ARy BRESLIRE (R thEi s gId or | anbda
(K, 1) . Eac% hegeﬁﬁchain cl ass J§§§E§h§%§%‘ W th
I ther a kappa or |ambda |ight chain. In general, the
[q%iléﬂt and}fh%gﬁ?‘ chibisHatey @ g@@fsr,emspglumf@ geablydolihe

other, and the "tail" portions of the two heavy chains

Y

folloRvi i i

o e sob Rk A1 P P Ee e Akt PBtuding butnot
. mmunogl obul i ns are generated either. by hybridomas, B
linifepgtar sepairentugtor pubsigatee ¢k seintrostluciirissbstratetshould be

heavy chain, the am no acid sequences run from an

j : . for hgr: fl L

e o R 1P b s Bl R 488

Both the |light and heavy chains are divided into
dopsyl and ustloped seminoalduatutsf epitaxiad dayerb ofrsiliogy sufperted by a

ternms "constant” and "variable" are used functionally.

I: ' i1l b reciat hat the
oo R ol oo B R AL e e
chain portions determ ne antigen recognition and
mafeeials otdiet yharCemvieosdliytors ten bonsdéchnd wallnsilose af thidyeare
l'ight chain (CL) and the heavy chain (CHL, C}E or )

C er inportant .biological. p erties such a
o 3B1eo PR} P s b ARE, ebeiinpo bdpads to a substrate
bi ndi ng, conpl enent binding, and the |ike. By
oroeafee it tranfolloeving dlesdriptior forblidue pRsERs _Ete?@ gh&Phave been
domai ns increases as they becone nore distal fromthe
t@ﬂFb%ﬁQ bindin% site or amnoterm nus of the antibody.
EREINL LRI RZIOTS OF {YRFAIANS 1B OF QVELS PBSE FFISANAREIOAPT t he
C-termnal portion is a constant region; the CH3 and
fohdstesrai ns actual ly conprise the carboxy-term nus of
~the heavy and light chain, respectively. [0054] As

(gggic ed aboye, the variable regjon all ows the
[oags{ bg‘tge tes s epixeljrpfary te a phgio-eleraent wykbedlf ¢ardhining a
bi nd epitopes on antigens. That is, the VL domain and
, ¢ _ ‘ C < '
e ey R P e R Ao e B R Pt metic
vari abl e region that defines a three dinensiona
antigen binding site. This quaternary anti body
structure forns the antigerd binding site present at
the end of each armof the Y. Mre specifically, the
antigen binding site is defined by three CDRs on each
of the VH and VL chains. In sone instances, e.g.,

. o o -



one or nore human i mmunogl obulins and that do not
express endogenous i mmunogl obulins, as described infra
wa@npeh7/obgss2 exanpl e in, U S. Pat. No. 5,939, 598 Pgr/US2006/026278
Kucherl apati et al. [0061] As used herein, the term
"heavy chain portion" includes am no acid sequences
derived from an i mmunogl obulin heavy chain. A
pol ypepti de conprising a heavy chain portion conprises
rédiati6Asd aBNedficaldigAd], TREDIXEIs distied Hefeidh are lﬂlﬂ)@ﬁfated and
m ddl e, and/or Iomer hi nge regi on) domain, a
domai n, mai n, Qr a, variant _or
d@ﬁ@nﬁ@@f as 4%(4 @mpﬂOéS) rixgicHarHg fojoibgselse pg@xmaplqmlm H
the invention may conprise a pol ypeptide chain
sﬁ@&ﬂ%éﬁﬂ&eétc@?ﬂ% e ﬂweﬁh@ﬂ LYREPEAIRIGHA f8u¥ tranﬁistor (4T)
conprising a omal n, | east a portron of a hinge
domai n, and a CH2 donaln a pol ypepti de chain
pieirhutsnay be ueei vddmatherm areHgetwms haviag fewer (e.g, 3T) or
pol ypeptide chain conprising a CHL domain, at |east a

SRR 0 Aol AR MRURE 1Pl peq eren
portion of a hinge domain, a CH2 domain, and a CH3

withredfarenica ta fiod inehitectnoeang fdhricatipol qumptdrdelhnﬂteﬂhmmber of
i nvention conprises a pol ypeptide chain conprising a

e AT N R RN RN

domain (e.g., all or part of a CH2 domain). As set
ab eypibaldponcild be antdrgedan andatagepatahhaeiey pixely diramged, for

skill in the art that t hese donmi ns (e. g , the heavy

SRR e aaREUTFol 908 B APHG ek 1 desiribed

|nnunoglobulln nmol ecul e. [0062] In certain Sp35
bald Rath RFercdice &b #ﬁﬁé]"f@ﬂ HAMOSHARGEEHS inMaHon Was, Or
derivatives thereof disclosed hereln t he heavy chaln
portiaons of one pol ypeptide chain of a multiper ar
apakﬁahlm ta othen gelid slateinrging deyiney bepnedRixels{es /@fCCD or
the nultinmer. Alternatively, heavy chain
o%rtéoﬁﬂ s‘%&’t@tlﬁ{a%bfbg Tﬁé‘l‘éﬂ@%g’ﬁeiaﬂ%d'd@é i8R i Rer@fIre, not to
dentical. For “exXanpl e, each nononer may conprise a
dlfferent target binding site, formng, for example,
batalegreisi # limiang iseragy ang %%sqowwé the pussephiiviengientis dagined only
of a binding polypeptide for use in the diagnostic and
I di scl osed herein may be derived from
bgtﬁgagggﬁdgﬁgﬁﬁgélobulln mol ecul es. For exanple, a
heavy chain portion of a pol ypeptide nmay conprise a
[@0Ap] donBhairgentivsdvill mow a exglainedivddutefergngde to Hienge
regi on derived froman I1gG3 nol ecule. I n another
r
FRTinR R 1R B EBER 2P Rl for
part, froman |gG3 nDIecuIe In another exanpl e, a
like éﬂ@tundasahnotpgimutahe daawtrgsp TilGe2 ahotis meraxentplageCMOS pixel
derived, in part, froman Igd nolecule and, in part,

100 FEHEedie BoRaronRoroteram ot tad e iBna Meqtnacds

derived from an i munogl obulin |ight chain.

fdbrihedcin and bher 4 bghicopdativrpabstrae 10ANIhegaLelda0lcande
one of a VL or CL donai n. [0065] Sp35 anti bodi es, or

. n- bi ndi n var or de ti.ves
ool o oS e P e A AR SR seachisaphen Fogian(s)
interns of the epitope(s) or portion(s) of an

antigen, e.g., a target polypeptide (Sp35) that they
recogni ze or specifically bind. The portion of a

target pol ypeptide which specifically interacts with

the antigen binding domain f an antibody is an
"epitope,"” or an "antigenic determ nant." A target

pol ypepti de may conprise a single epitope, but

typically conprises at Ieast t wo epltopes and can

a o o s -




antigen; a neasure of rel atedness between two
different antigenic substances. Thus, an antibody is
wer@smosssactive if it binds to an epitope ot hepCT/I82006/026278
the one that induced its formation. The cross reactive
epi tope generally contains many of the sane
conpl enentary structural features as the inducing
epitope, and in sone cases, may actually fit better
(SThptBa (oe anothgi sahilaf B6lAGbnRechrdgaesiueh as #3E06), which
anti bodi es have sone degree of cross-reactivity, in
that th bi.nd rel d,_.but. _non-ijdentical .epi .
sutind e BHLE afga of G RiRel UGS shORR. | T KBt SFnis
| east 85% at |east 80% at |east 75% at |east 70%
érbotBaGit i UT pikel aashiibMiat the bbbt chbiitryamdhaleslfeast
50% i dentity (as cal cul ated using nethods known in the
art, and described _herein) to a reference epitope.  /An
trapdistostiprappratons oy evsriasiadicated ebaye, Hie invention is not
cross-reactivity if it does not bind epitopes with
HﬁﬁgatPQ§gﬁgﬁg@ | ess than 90% |ess than 85% |ess than
80% less than 75% Iless than 70% |ess than 65% |ess
than 60% |ess than 55% and | ess than 50%identity
[00%3 calStilll rafestingspAGnRt the pixel A80Map a phissodiodedd as a
descri bed herein) to a reference epitope. An anti body
ok f i chfaor , ,
PR ASETic) I pEBERIALT0d RiomESH e BRLLP R by
honol og of that epitope. [0077] Sp35 anti bodies or
foanting éayebed dopgd fregigne of saryiag dapths, as wikk bevasdusssi below in
t hereof of the invention nmay al so be described or

o B ST P R i T 5% RPPE iy Bieeriersion
affinities include those with a dissociation constant

dericédmbebe ushdms well, 23z, 2a photbFafM ASransid tBsiskOr BMssaciated
x 10 4M 10 4M 5 x 10 5M 10 5M 5 x 10 6M 10 6M 5

B 230 M 3t 0t 0B A0 Al .

i0*12M 5 x 10 13M 10 13M 5 x 10 14M 10 14M 5 x 10

cortidured td @'élﬂ@ﬁﬂat%@@&ﬁ)]ss SRRkl trePiodiletween the photodiode 104
anti1gen-binding fragnents, variants or derivatives

anid %lgg;ipgfgiffﬂ%pg S\égﬁ‘: 1, t?%}ségi” sate 108 S dorfrguréa 9o that it
mul tispecificity, neaning that it recognizes and binds
dded ANDVREIaPRNE el bE(sPbEHe I regRRS(sP186 (ot othBr BRRIN feature).
nore different antigens (e.g., proteins) at the sane
time. Thus, whether an_ Sp35 antipody is_"npnospecfjc’
Thip copfigyyatiopanttigates @arés eul*r%ratéaég? pw',l 100. e AR tYRE GWémS)
nunber of different epitopes with which a binding
' ' L@:g. NHIA1hSPESE, F1G, Andibdpd! Bited at th
oBRHPpPLieleLaga & g, W isetn G, A aaipRgPpinbacd at e
polyp%ftide descri bed herein or may be specific for a
phetedideildyipabe tiaster gase 106G desired, pa epténsd putype implant

epi tope, such as a heterol ogous pol ypeptide or solid

ori Al [ .

197 R0 PR Momg (AP Rt SRR I ML 371 156 Bl and the
domai ns, e.g., antigen binding domains, present in an

tr8pder gateilbo dy futtherdiimg gral ge bphside totheadtanmetyegiGad kb (FIG. 7)
bi ndi ng domai n specifically binds one epitope. Wen an

Sp3 t.i bod i ndi ng pol ypepti de or anti body
IHE%WEFgﬁgéeﬁﬁﬁ%u?%an one bi ndi ng domai n, each bi ndi ng
domain may specifically bind the sane epitope,for an
anti body with two bindi ng domai ns, terned "bival ent
nonospecific,” or to different epitopes, for an
anti body with two bindi ng domains, terned "bival ent
bi specific.” An antibody nma% al so be bispecifc and
bi val ent for each specificity (ternmed "bispecific
tetraval ent anti bodies"). In another enbodi nent,
tetraval ent m ni bodi es or domai n del eted anti bodies

F A - r o g, .



the CDRs of an i mmunogl obulin variable region may be

fused, in-frame, but be separated by a pol ynucl eoti de
wenreoabssg2 at | east one i mmunogl obul i n fr anewor RCT/@g2006/026278

or additional CDR regions, as long as the "fused" CDRs

are co-translated as part of a continuous pol ypeptide.

[0090] In the context of polypeptides, a "linear

sequence"” or a "sequence" is an order of am no acids

[0018% poIhpfpatinie diffusioh PaBiom 110iscasdenaylly biMBRR (connection
direction in which residues that nei ghbor each other

[N the sequence are coptiguous jn the primar ) )

13 toagate 189 of ﬁéOBEHE;fB@%WieH gansigty ]T%Prﬁ@utf%& fpllower transistor is
"expression” as used herein refers to a process by

elbtidall i HRp i
R O I A R R T1% Ao Bled ¥R Bt 2 ¥nd sigral
mani festation of the functional presence of the gene

frgm Fhepiebl @kt candgictarildd, Aweshbuansistor havingia resehgate 108
knockdown as well as both transient expression and

1Qp: [ Lt heut, .L i t.ati.on .
R ey TORRERRUAR, Aol ABe M ke Hidp FRRICEHARpgesettng the
transfer RNA (tRNA), small hairpin RNA (shRNA), small
floating tiffusign RégEon il RMAET oeadamt. ot her RNA product, and
the translation of such nRNA into pol ypeptide(s). If

fi esi ed, r I.5,:2,01 0C j cal , expression
G038] | Qo AR PR P R 2B b SRR AP UBREF e
precursors. Expression of a gene produces a "gene

netaliivationi lA%rsIaedpheididiforahg@nativeadgionhsCia, dorireéd/dhgh
a nucleic acid, e.g., a nmessenger RNA produced by

transcri pt 0 .ge or _a pol ptide which is
gt A48 RS ffan st Foskin dEE Rt iats Siberrpaes, 108
herein further include nucleic acids with post
110, dngctypidal 191l comadtfive phigdwhich fhay HA@IRRAY L@, or other
or polypeptides with post translational nodifications,
e.g.,. nmethyl ation, glycosylation, the addition of
C?I}Cﬁf%’éf,e %%'Z%’@i&sa PR 139 conmertsprigh epwrcedplipives gate 110 though
proteol ytic cleavage, and the |ike. [0092] As used
eleetiRaNcordtRtibAMTE. Coh®at 132tonhd@dh %ﬁh%e E&hRE (V) Rpth
therapeutic treatnent and prophylactic or preventative
measures, wherein the object is to prevent or slow
sQyggRy drpipstegion Bip. rertsrt B3 qompertsirerdl elaruistyawid the output
di sorder, such as the progression of multiple
i | & j inical results
S PR e Pl (B PERSBIGEL at i o of
synpt ons, di mi ni shnent of extent of disease,
[0§¥%Jbi | iThepikel W0 opesatenss e stanstprd SEMQS infagtir paxele The

del ay or slow ng of di sease progression, anelioration

| '
PRERRIL L AN DR SRR o 8, BFUIRR by tighe
undet ectabl e. "Treatnent” can al so nean prol ongi ng
Thachdrgalgeasratedpadedcymutatpéat ek shotoidiade 134 ingated to the
receiving treatnent. Those in need of treatnent

' u those alr ith the condition or.disarder
AR L ool TP Mot 0B ROl a0t T Bharge o

di sorder or those in which the condition or disorder
thiesldatingediffueioentegtbn 1009 3bniyrtéd ubh @itel cdttput voltage signal by

“individual" or "animal" or "patient"” or "manmmal ," is

nmeant subj. ect, particuyl arl mral i an subj ect, .. ,
thispigr i anias e S insgrduiaate 1 Tdrassendo e naitfusion

Manmmal i an subj ects include humans, donestic aninmals,

farm ani mal s, and zoo, sports, or pet aninals such as

dogs, cats, guinea pigs, rabbits, rats, mce, horses,

cattle, cows, and so on.[0094] As used herein, phrases

such as "a subject that would benefit from

adm ni stration of an Sp35 anti body” and "an aninal in

need of treatnment” includes subjects, such as

manmal i an subj ects, that would benefit from

o, . ~ o~ - . - r



ESVFHSVGNLETLI LDSNPLACDCRL LW/FRRRWRL NFNRQQPTCATPEFVQEK
EFKDFPDVLLPNYFT
WEBRHRARBIIIBRKAQQVFVDEGHTVQFVCRADGDPPPAI LW, SPRKHL MSAKSHCH026278
TVFPDGTLEVRYAQV
QDNGTYLClI AANAGGNDSMPAHL HVRSY SPDWPHQPNKTFAFI SNQPGEGEANS
TRATVPFPFDI KTL
I ATTMGHI SFLOGW.FCLVLLFLWSRGKGNTKHNI EI EYVPRKSDAG SSADAPR
regidiVkM ai QECRD 180), Zhrough sobwas daifirBgIoNHd 8[£1Dihiis dutput signal

one enbodi ment, the present invention is dlrected to

SRR KR 05k Pl GSES ot at contac

present invention includes at |east the
13ol read chicttt (hatehbivig. @fftee ehé sighaldnesd @0 bf the pixel 100, the
anti bodi es, and fragnments, variants, and derivati ves

t her eof a/n n_Tabl es 3A d 3B. 3102] Tabl e 3A
regekgate BQ§ éraleséfﬁrog?ge 690 £ eee%va&e ¥ PRt arvedtaggseurce at
bound by certain full-length phage library derived
cctthétaedit8 $he FlBSﬁﬁ CILEI k@@oﬁ qY¢ ahH }ﬁﬁH&m\e@m@% eset the
regions as the F fragnent's derived from

ay Library-1, as indicated in Table 38 (e . D05

Pﬁxﬁlﬁfg)ol e 3A has the same variabl e regi on as L105 in

Table 3B, D06 in Table 3A has the sane vari abl e region

Li [ t t
OBt R TR0 ac i erdonl 06, BRE BTSSR, G124
usi ng nmethods well known in the art. [0103] Table 3B
vatisiey dtages affebritation. yTh figiues gamechliyoshaot segiential steps, which
anti bodies or Fab fragnments to detect Sp35 in various

. e e
RSN S LS CRE B B, YR SR B0t esing st
anal ysi s, | mmunohi st ochem stry (1HC) and Enzyne Linked
mlamhertmedraﬂﬂth desafertitg tSALG. Bed substrhtprediond0g if provided.
perform ng these assays are described herein or are

Tt R TRl SR rliuaticsRobrafed S&ife PebifeRstuctor
listed in Table 3B were produced by injection of

substretdseabbdtudedt Profeesblgnsliishare 16Disdbatled Divieg another
hybri donma technol ogy which is vveII known in the art

s alesesbat, herel i bonelanel. antl 800LCe 2 o om he

isolated fromtwo different phage display |ibraries
owglyife F8H6N102EIn Kkidh bmbolenaht, suBABE r\@éﬂfmﬁ% 3R be grown
SP35 ONAL ANTI BODI ES HYBRI DOVA- DERI
ONAL ANTI BODI ES | on FACs | nmunopreci pitation
a8\ RESRRIT AY oty QI e iR BB [sHicopsugptratestegion Hl sa nouse/
34- 417- 419- 1- 3 huSp35 nmbp35 sp35Fc huSr35 nBp35
[OMij35SH§ﬂm§ REnAYSKNZBOA %ﬁ? el%ﬁflédl‘ Yo K2t B?f Addi &?s 136,
493 495 532 532 No use 201 1 yes yes and
NANA yes yes No (m)use 3A3 + - - no and rat) no no
whish aye sy piealbyren oxideeandsg g ta-plectrigally/isolate inddvidan) pixels,
background no No (nouse yes w 1A7 4+ -/+ no and rat)

B0 PHBLD 0 SERINES L BB ES i Bt an
and rat) background no yes yes No (rmuse 2 1 no and

staretayd proessipestenhniques eraydxpuesk edl 12EB®NA37 of/the gelsstrate 102
nSp35 yes yes yes yes yes yes 3P1Bl1. 1F9 3P1D10. 2C3 +/ -

7 3/ - Gl H7 +/ -
o8 ESTLR biaf  doped RS R R Folafil. Jeo
3P4A1 .2B9 3P4C2.2D2 yes yes 3P4C5.1D8 +/- yes yes Yes
3P4C8. 2(9 yes (nouse) yes yes No 7P1D5.1& + no
(rmouse) | HC on FACs | nmunopr eci pitati on Western
Transfected Cells IHC on Tissues ELI SA nouse/ 34- 417-
419- 1- huSp35 nBSp35 sp35Fc8 huSp35 nSp35 huSp35 rat
sp35 huSp35 ntSp35 WI (par afin) KO (parafin) 417 493
495 532 (upper No 1B6.4 band) (Il ower band) no (nouse)
(upper (Iovver No 2C7 2 band) band) no (rmuse) ++

I a s a o N NS NN PN o NN PN o o



28-D02 (LilO -/+ +/- 30-BO1 (Lil 1) 34-B03 (Li 12)

PHAGE DI SPLAY LD8RARY- 2DERI VED MONOCLONAL Fab
woBRAGESSFS | HC on FACs | mmunopr eci pitati on WeSPET/IS2006/026278

Transfected Cells IHC on Tissues ELI SA WI KO 34- 417-

419- 1- 3 huSp35 nBSp35 sp35Fc huSp35 nBSp35 huSp35

Mouse/ rat sp35 huSp35 nSp35 (parafin) (parafin) 417

493 495 532 5 3383 (1) + VA N A yes yes yes yes

(2 j |

Lo 210 (erdBS sl e MR X 100 s R L B cBfgllower
.~ no yes yes 3566 (6) + yes very faint yes yes +/- yes
g@6d10,(at)d vow eslengate 419 ese formegle sThese gagwanap pe fabricated by

yes yes 3569 (9) + no no yes yes 3570 (10) + no no yes

fofipg A ol aidkaR? ok EhefEie O A ORRR P U B aver the
34- 417- 419- 1- huSp35 nBp35 sp35Fc huSr35 nmSp35.

gt Op@de MY aalraalinspidlinp topaSl 11En25 tiieeomduaive(lppersfion)The
417 493 495 53 3582 (12) + no no yes yei 1968 (13) +/-

weak,no_ very faipnt yes ye es +1- ;301 1.- +/-
semindk W fupfole len S lE T e be fer iy pls as well
sticky- yes w high bg yes 3418 sticky yes w high bg
THE Sordddcdive M4BEY1(%E By pik &y Woped iB&H bait nedgybeothieo
%fE%E DISPLAg LIBRAE&QI SERIBED®8%EELETE ONAL
ANTI BODI ES D05 - HDO7 +++,DO? 1HDEQ +++ 4 Dl | +++_Ke¥:
conghstive-mpigrial aspuellplhe dngilanzkayer AT istyaiesdly s pittase or
W = wild-type KO = knock-out IHC = '
' | hsifi | r if6tila¥idkefatetihls as
B G A S S R A
bi ndi ng domai n" includes a site that specifically
wislln dhean layisirs H)e 169 and By propatterngd with agiiqterssisgmask and
Sp35). The antigen binding domain of an anti body
efchBl ¢ h%aXfe'LgA@é M%@Es A leo%\‘?ﬁhx IR, t A9 RiRlis®U above, the transfer
i munogl obuwl'i n heavy chain variable region and at
| east a portion of an inmmunoglobulin |Iight chain
transistiygate 800 rformad spianaion o evedap theBHl 1wpiamdde
vari abl e regions determ nes the specificity of the

i body, ] T r esent | eﬂ&ﬁﬁgﬂg _cech
“’3’3@% f ﬁ%f%[ I%%egr?ﬂrngct? ggaf %’ g‘ﬁg %%131\5/8 ant| ogflv,\’ 5'%? Eross-section
antigen-binding fragnment, variant or derivatives )
shdvenénFIGwh et e sttbeeqBpatstage obtabyidatiods A photegesisirmask 142 is
epi tope as a nonoclonal anti body selected fromthe

(Jerefo S Shbig a0 pspeRnelgBionBitifkes e
3P2C9. 2G4, 3P4A6.1D9, 3P4Al.2B9, 3P4C2.2D2, 3PACS. 108,

pBBHBo2E004 3hilele&pOkingl the sABstRftk 10RisGRfpceB3prcEdmate the
(Li 03), 36-009 (Li04), 30-Al 1 (LiOB), 34-F02 (Li08),

29- E07 (Li O 4- 04 (Li 36- Al2 (Li.CR), 28 ,
trppripy. Saies 1051 10 1 bt iAo Tab ¢ Bab0ten, is
Li 33, Li34, 3383 (Lla.l), 3495(Lla.2), 3563 (Lla.3),

irﬁ?%téd—hﬁo%e sabdtPate 102 (S ¥ornd 2§ welll @0Gheredn67
(Lla. 7)., 3568 (Lla.8), 3569 (Lla. 9), 3570 (Lla.lO),

3571 (Lla.l 1), 3582 (llLa.12), d 1968 (LI 3). .
[qqzibe]( Naw Iieﬁ%rm fsrﬂf% %? W}%%b%h%gﬁf%@\ﬁu %%gﬁﬁﬁ%fgée of processing

anti body, or antigen-binding fragnent, variant or
AR ‘ch\éa&}s/hfé?%]hbﬂﬁlrtﬁ& u%H\'Bﬁfsg-sE&ﬁ)éF@E’ it dROQY FIG. 2. After
conmpetitively inhibits a nonocl onal antibody sel ected
fromthe group consisting of 201', BA%, 3A6, 1A7, . 1G/,
fanting theptwellA40 (BiG B)ohe ghotaresist mask742 is removed and
3P2C6. 3GL0. 2H7, 3P2C9. 2G4, 3P4A6.1D9, 3P4Al. 2B9,
3P4C2. 2D2, 3P4C5.1D8, 3P4C8.2@9, 30- Cl2 (Lid),
38-D01 (LiO2), 35-E04 (LiO3), 36-C09 (LiO4), 30-A 1
(Li 05), 34-F02 (Li©s), 29-EO07 (LiOr), 34-Q04 (LiO8),
36-A12 (Li®9), 28-D02 (Lil®, 30-BO1 (Lill), 34-B03
(Lit2), Lil3, Li32, Li33, Li34, 3383 (Lla.l),
3495(Lla.2), 3563 (Lla.3), 3564 (Lla.4), 3565 (Lla.5),
3566 (Lla.6), 3567 (Lla.7), 3568 (Lla.8), 3569
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acids 34 to 64 and 363 to 416 of SEQ ID NGO 2 are al so
contenplated. [0111] As known in the art, "sequence

w0 dertoogsg? bet ween two pol ypeptides is deterni peniuB3006/026278
conmparing the am no acid sequence of one pol ypeptide
to the sequence of a second pol ypeptide. \Wen
di scussed herein, whether any particul ar pol ypeptide
is at | east about 70% 75% 80% 85% 90% or 95%

phaterasist ahadkol 43ris appliegobhisbmxpasescthe spbsitetentrieant dt the border
usi ng nmet hods and conputer prograns/software known in

the art su but | i3 . TEI
regpapermEliibe STLreeten b and s Bpbtts alfictddiedog; Brtype

8 for Unix, Genetics Conputer G oup, University
ioRke34Blecd, Fardh, ardintplageaitodormeimplant sepionsN 3% 3MHid jmplant is

BESTFI T uses the I ocal honol ogy algorithmof Smth and

Wat er man, Advances. i lied Mathenmatics 2;482-48
oA DU o SeREF (o irhes it ERare AT e et Gilan opposed
two sequences. \Wen using BESTFIT or any ot her
toSAGHE BSEsifkbs BN)TRB trapsRE tAMsIsCodeite 106 ie thheimpletéd device.
partTcul ar sequence is, for exanple, 95%identical to
a reference sequence_according to the presen%
[0p2elent Nty refesripgita kbteb svhich again shaws the walterdhiequgh cross-
that the percentage of identity is calculated over the
n ’ S -
seelighs a8 Bhl 2L AL S e RO Y Rl lan? SR Te R the »
of am no acids in the reference sequence are all owed.
wl 140)] ovaftirtfooming Bpphnpeegipne13s dglesited, photpresist mask 140
certain antibodies, or antigen-binding fragnents,
rj dey.i [ :
16 8P B0 GG Rt PhpY Ea g e bndiBRePREN 144 g formed
fragnments conprising, consisting essentially of, or
ovarthie g-ivet] 14D ragiomofabe debstrdte 1162 5@ ExpdseIhQ sipfanoop the
40 to 526 of SEQ ID NG 2; 39 to 527 of SEQ ID NGO 2; 38

iy BTt 145 iR 1 il i I 81 4 Tpg/d
531 of SEQ ID NGO 2; 46 to 520 of SEQID NO 2; 45 to

d6Bantof465EQ., Iphosphadrust ks itrplaRi2ddhtGHQ dubshiet@]0URlitatly
523 of SEQ I'D NO 2; and 42 to 524 of SEQ ID NO 2.

ol B S B0 R DR Rl TR Boba region 14
fragments, variants, or derivatives thereof of the
TRIs@SBfHe 1IN 4DWilbFdigh brBhtiteacchittulatien pottion of thedphatodiode
t hose fragnments conprising, consisting essentially of,

or caonsisting of amno acids 1 to 33 of SEQID NO 2; 1
19%(F3g. 8 SEQ ID NO'2; 34 to 64 of SEQID NO2; 36 to

64 of SEQID NO2; 66 to 89 of SEQID NGO 2; 90 to 113

[UOQ?%EQN&VN@&'rin 16 HIG. ¥ 3hifigal@ho NBedivafbddrdse-sébion
of SEQID NG 2; 162 to 185 of "SEQ ID NO 2; 186 to 209

of SEQ ID NO 2; 210 to 233 of SEQ ID NQ2; 234 to 2% ,
skfwsEOFI® e 2 subssguept sigge of fagp_:@atl@ﬁ ber regoving pogtoresist
of SEQ ID NO2: 306 to 329 of SEQ ID NO 2: 330 to 353

8 OB AR A8 0 R ok g

551 of SEQ ID NO 2. [0114] Further still, Sp35 peptide
104 ragiem of theosukistrate t0 and exporeitbe g-well region 140. An n-type
anti gen-bi nding fragnments, variants, or derivatives

t her f the ' t.i ' i ne|
e S T
essentially of, or consisting of amno acids 1 to 33

of SEQIDNG2; 1to 35 0of SEQIDNO2; 1to 64 of SEQ
IDNO2; 1to 89 of SEQIDNGO2; 1to 113 of SEQID
NG 2; 1 to 137 of SEQID NGO 2; 1 to 161 of SEQ ID

NO 2; 1 to 185 of SEQ ID N®2; 1to 209 of SEQ I D NO 2;
1 to 233 of SEQID NO 2; 1 to 257 of SEQIDNO2; 1to
281 of SEQID NG 2; 1 to 305 of SEQID NG 2; 1 to 329
of SEQID NO2; 1 to 353 of SEQID NO2; 1 to 416 of

N~ 1 AL B A a N~ 1 A a AN Y P~ T~



[0121] Additional Sp35 peptide fragnments to which

certain antibodies, or antigen-binding fragnents,
woasi7angss2 or derivatives thereof of the preserCT/US2006/026278

i nvention bind include, an Sp35 pol ypepti de

conprising, consisting essentially of, or consisting

of peptides of the Ig domain of Sp35 or fragnents,

variants, or derivatives of such pol ypepti des.

fSpecictive akdas prpgiphatdahe gafeeriios) 108, 100 paASII2Nthcluding the

essentially of, or consisting of the foll ow ng

ol ypepti de sequengces: X4X5RKH (SEQ TD ;. 324) ,
ff@é%%péﬁ%@@e 5 1§zez)cf< sws)ax%n(rss@n%?ﬁdﬁz@pd 120. The
X4X5HHH ( SEQ TD NGO 327), X4X5RKK ( SEQ TD NO 328),
XAX5 Eﬁﬁ?{%ﬁg‘-’%‘ 1%%% A kHc':H(rg i EQﬂNc% ate §02 so the
4AX5RHH (SEQ I D NO. 333) where X4 is any amno acid and
edgregions sfansl weder thegeter Underntthe igates(d06, 6t $105p88 112)

peptide fragnents to which certain antibodies, or

R ARROA I R Bk G115, ! 15 b g 100
pol ypepti de conprising, consisting essentially of, or

agoty dranmgl tegipaptifdes of the | g domain of Sp35 or
fragnents, variants, or derivatives of such

' . i fhcall y.. I tid i sing, ..
P PRSP Bt Sy Mg RRUARERLY e SRR uie Sketion
foll ow ng pol ypepti de sequences: | TX6X7X8 (SEQ I D

shOwBGEA)FIGAZX6 X éxBsd (bt bRaghOf 3aTicaiaXaRe{sh¢t5RRidtR50 (FIG. 7)
NQ 336) and SPX6X7X8 (SEQ | D NO 337) wheré X6 is

.lysine . ;arginine,. histidin l.ut am ne, or asparagi ne,
is e i HiTestod ek 1By & heliog o RE sttt 102
hi stidi ne, glutam ne, or asparagi ne. For exanple, a

apd| gepextOode0s; anp, dred 1R, Tienisisaldtig fesentayal 154 8fn b&Formed of
consi sting of the foll ow ng pol ypepti de séquence:

PRLH (SEQ | D NO.338) . [0123] Sp35 peptide f t
T HReE el alae oAb Al DXt RSB o4ie pacer ayer 152

fragnents, variants, or derivatives thereof of the

apdehe ptweN 120 hh6thel iphdtorRsistfisk 856 BPRRnRAL; W?Eb%iode 104
conprising, consisting essentially of, or consisting

ﬁ%ﬁ ept | des &Picg contain am no acjds 452-458 in the )
e i o thesubsigateddRilg gxpeaes. vhertyee dopaat dp® e.g., boron, is
amino acid 452 is a tryptophan or phenyl al ani ne
ilalﬁfdrﬂé@ intb W2 dlipAddibtipe @é‘koéﬁ@%—ﬁﬁﬂtl‘egﬁ)ﬁ {08 RESubStrate 102
ich certain antibodies, or anti’gen-bi ndi ng
fragments, variants, or derivatives thereof of the
sifaceaiovierthe ariyge meRiem 14%0fube phatodipds 186! Thispureates a p-n
conprising, consisting essentially of, or consisting
EHctBRRbE BRSIOnADE ghASifiglomel n of S35, Spec fical Ty,
pepti des” conprisPng, consisting essentially of, or
consi sting of the foll ow ng pol ypepti de sequences:
[00RARI RS- § SEQws the@radeogroskkativkE KROWSER FIG. RGt 34@bsequent
RRLRLRDRK (SEQ I D NGO 341), RRGRGRDRK (SEQ I D NO 342)

s N N MR —
materials for obtaining these nol ecules for producing

(a6t Bpisderoved. anthitlothsullatagniaytes 162 istthempldeseptthe substrate 102,
i nvention may be found, e.g., in International Patent

g
. dcatio . S2004/ 00832 L ncor porated herein
iRt Bt AReliods LOSRRT gatsp 0PoiSs L IRATROHG: chhiATAeAqo?
anti bodies are well known in the art and descri bed
herein. Once anti bodies to various fragnments of, or to
the full-length Sp35 without the signal sequence, have
been produced, determ ning which am no acids, or
epi tope, of Sp35 to which tihe anti body or antigen
bi ndi ng fragment binds can be determ ned by eptiope
mappi ng protocols as described herein as well as
met hods known in the art {e.g. double

1 A~ A - S e T A A



(k(on)) of greater than or equal to 103 M1 sec 1, 5 X

103M 1 sec" 1, 104 M1 sec 1 or 5 X 104 M1 sec 1.
wd\bdenossst vel y, an anti body, or anti gen-bi ndi nBCT/US2006/026278

fragment, variant, or derivative thereof of the

i nvention binds Sp35 pol ypeptides or fragnments or

variants thereof with an on rate (k(on)) greater than

or equal to 105M 1 sec 1, 5 X 105M 1 sec 1, 106M 1 sec

r r 5

QLR oY1 e Phrlidelk 104; it can be

antigen-bi ndi ng fragnent, variant, or derivative
BPﬁ@r(%@fotpslodpls@rSﬂi@é@ glassdion angthen suiteblgannteriabs Thp issulating

activity. In certain enbodi nents, for exanple, binding

e 180 FORHAR A2 O Th AR (e mm et PP Gl and

i nhibition or neuronal cell death. In other
petteodidnen eschibg, relg. neyitf phdter<3pd fnaintiovan)y to Sp35, as
expressed on oligodendrocytes bl ocks inhibition of

hahf o Sl R R o TSt ArE R Rlanghate Pblugos

Unless it |s specrflcally noted as used hereln a

laylet dgprant dther @eérveningdhpesreg. spacer laped 1B nguditinglayer 111,
to an antlgen blndlng fragnent |.e., a portion of the

ti bod C al | the ant.i
B IR Rk 395 FaRIY POl oy "ejching s s ?tpgwaynothe art)
the invention is a bispecific Sp35 anti body, binding

t@@knpt&%&hb ¢BndAEHPE Fybpﬂog offthd. gat@ 1065 mwlﬁmamtlmﬂa to
bod y, domai n defl et ed antlbody, or fusion protein

havi ng bi ndi n ecrfrcrt r an one epitop
expepe t%ﬁﬁﬂbsw’%ﬁl FEriage a@ @féwm tﬁﬂéO%EH alag
on the sane antigen. In one enbodlnent a bispecific

ds Pig @lg‘ G0l 2P eﬂHe' ﬁﬁs 164 aﬂarﬁmelpqr){tmé@o&ductwe

east one domai n specific for at |east one

epit Fe on a tar ypepti de discl osed herei
rasterial (Sfosm qqm@n% i A4 #0450, 220ragddh (et dpoantacts

anti body, bindi ng pol ypeptide, or antibody has at

SRR ! Qaﬁi!g B sl s MovwaPid PRE. HNpferabl
it\ar gel?qjggfggg%?lg%e an ift ?gfgs?t So(he tSar get bi ndi ggnp by
domai n specific for a dru or toxin. et anot her
by rbapdittesing omchengigalcvdpior slt@m(ﬂaaaytec ifienglthough other
pol ypepti de, or antibody has at |east one binding

. f f 2 I '
AR i Yoo OR A0 A b Prohad HRERER O
specific for a prodrug A bi specific Sp35 anti body,
tibaridim gvipioh ype peiatecaled tafioihacbjlicidy. Bhe aonductaveranerial is
antlbody that has two target bi ndi ng domai ns specific

for a tar cl pose
nieh eRadhed BREE, BBt R R HBr By s Tepatf s Rojeage a water
second target. Thus, a tetraval ent bispecific Sp35
cARbisbayn adsinsivngn PIGyRpePhisdray be feitbwbddy stayddrel metallization
bi val ent for each specificity. [0137] Sp35 anti bodi es,

or antl en- bi ndi f.ragnent riants, or derivatives
lasiee Pé‘gf trrconpedt ﬂ‘g% 5 ?’Porhé"%ﬁﬁﬁﬁ’ noy t hose of

ordinary skill in the art, can conprise a constant

00341 ON XA BB IRETAdRBoderRiofMRE Brrileetio Ehbwndhi fIES 10. While
For exanpl e, binding of the C conponent of conplenent
to an antibody constant region may activaje the
thesasne hasie £ daxgqaérehn stGRS angt feghnispues Wéifﬁb@‘ée in relation to
i nportant in the opsonisation and IyS|s of cel

pat hogens. The activation of conplenent also

stinmulates the inflamatory response and may al so be

i nvol ved in autoi mune hypersensitivity. Further,

anti bodies bind to receptorg on various cells via the

Fc region, with a Fc receptor binding site on the

anti body Fc region binding to a Fc receptor (FcR) on a
ceII There are a nunber of Fc receptors. mhlch are



Adv. | nmunol . 44:65-92 (1988); Verhoeyen etal, Science
239: 1534- 1536 (1988); Padl an, Ml ec. |Immun. 25:489-498
w@ 2@9phgssPadl an, Mol ec. | nmun. 31:169-217 ( 1998QT/U82006/026278
U S. Pat. Nos. 5,585,089, 5,693,761, 5,693,762, and
6, 190, 370, all of which are hereby incorporated by
reference in their entirety.[0145] De-inmuni zati on can
al so be used to decrease the i mmunogenicity of an

Flgist 2 bOdyn besuseddd formehe pisteh 200 fdefirtedebyr dottadAate) shdwn in
i ncludes alteration of an antibody to nodify T cel

Flgfg &brpt?\gsfe %@q/gle%%% HE haé"g géggigpﬁggd d1f?erent1y with

anti body are anal yzed and a hunan T cell epitope '’

rebpadmte aath Witiee §vieh &diaphied tohfe lBRAlticIthe b 100 @EFIG . FIG.
relation to conplenentarity-determning regions (CDRs)

ot her esi ues mrthln the s ence.. | ndi vi dua
168 3@& Kea) FOTINE) prTas Of Ube Bisiloar o
anal yzed in order to |dentify aIternatlve amno acid
083015t | TNFIQNR, Wikdl 280 kRYYeE pakt Sfitdit &t ity i @
[t%?e] final antlgldy Asr ar?g?agtf all ter na ?‘@S ar)?ttlJIc i gates
Frguences are designed conprisin conblnatlons of
b 2431 with et adjasempheatel o pcs), 400 rnes8), avlsich are part of

subsequently incorporated into a range of binding

oSSRty R DR PR, 100188, 80 has.an
dlagnostlc and treatnent nmet hods di scl osed herein,
individhabphotodénde; esy qrhdtodioder?iod pixely200c ahbwhanegm @ircuitry

12 and 24 variant anti bodies are generated and tested.

| j ' [
g B U E R et e By LA ERPBEIRR® the raster
expressi on vectors and the subsequent plasm ds
gata 206 thuagadn configueld sd asest t6 ovetlap SAH dgions @86.0fA swhomen in
anti body. The anti bodies are then conpared in

A bi bi al,oqi cal d.th
B B et Sl kR BTG 8erf Pra bt B BraiS e il bi6veen
or antigen-binding fragnents, variants, or derivatives

thie AT eegions 2861 and e triansfer gate 206. gener at ed by any
sui tabl e nmet hod known |n the art. Polycl ona

[Ow]var ?,B%eér%ﬁﬁggaant B anstirate %‘]r)tfgt ANBIE ClWéﬂtafefspgr ady

exanpl e, an Sp35 antibody, e.g., a binding
plibiliReiRtd0deas shaivn iRFICGPRR-IIoRS tﬁé eraMdripdey” Aleans that a
i mmunospecif ¢ fragment thereof can be administered to
varlo S hosté?nlnalsf%gcludjn but not Ilntggd t o,
PERBiA § e Hepgter gates20a ginoritionedpgressery Omghat the photodiode
donkeys, etc., to induce the production of sera
20@%@315%@@ td 9!:156%‘5 8 8n AROr RALIE sTREGIsEEE ab8Ye IMRlation to the
ant i Vari ous adjuvants may ‘be used to increase the
i mmunol ogj cal response, depending on the host speci es,
erabrimst sghewrsn Hie 2ndiiy prefersed apgled: gapmaetzy Of Shptranefer
and i nconplete), mneral gels such as al um num
ot BP0 (O PARIAR1ANR A PRL BAEER: BUEIMOR 1 addition, e
oi I enul sions, keyhole |inpet henocyanlns
angled layoph isradbQ bemefiqiadtin maxaiizingshe dill faorarof dd¢ pireh 260 by
such as BCG (bacille Cal nette-Guerin) and

A E R, B MR o et [ bodi s can be

prepared using a wide variety of techniques known in
the art including the use of hybridoma, reconbinant,
and phage di splay technol ogies, or a conbination

t hereof. For exanpl e, nonoclonal antibodies can be
produced usi ng hybri doma tdé&hni ques including those
known in the art and taught, for exanple, in Harlow et
ah, Antibodies: A Laboratory Mnual, Cold Spring
Fbrbor Laboratory Press 2nd ed (1988) annerllng et

" e 1 I L —— e a o




sequences encoding VH and VL regions are anplified
fromaninmal cDNA |ibraries (e.g., human or nurine cDNA

wo tdransses of | ynphoid tissues) or synthetic cBNMAXUS2006/026278
libraries. In certain enbodi ments, the DNA encodi ng
the VH and VL regions are joined together by an scFv
i nker by PCR and cl oned into aphagem d vector (e.g.,
p CANTAB 6 or pConb 3 HSS). The vector is
8032t r OPRE 2édinife Bixet BbpdRentshfe Bhafed by tiie tQfixels 200
Rm?% hel per phage: EPhagemgged in these n@ihod@ﬂgﬁgiﬁﬂx
typical ly filanmentous phage, i ncluding fd and ML3 and
anget00H Tdiesycompgnents ineladgdbe flopting éléﬁfrwlﬁa AegipniAidewhich
to either the phage gene IH or gene VTIL Phage
SEXRUsRS] Qfinflon I ol 16} Bk GRURIOLHRLadD. M5edcl g 208 is
antigen o |nteres pol ypepti de
fragment thereof) can be selected or identified with
logated proximage thaoating diffision egiogditd.oA sonrie/draipaegipn 216 is
or captured to a solid surface or bead. [0154]

e f t t
GRS L e ST BRI B PSR RO B B iR e
in Brinkman et al, J. | mmunol . Met hods 182: 41-50
régivns)14 ahvess cepabib of iecelivmgmﬁupp‘b}atvbﬁdge (B4). 1THe fl86ting
(1995); Kettleborough et al, Eur. J. |nmmuno

952-958 ( 994) t a 57:9-18 997)

Bitisigh Eion 21ig ekﬂ@i%cﬁlelfyn?mm%%t%@ff@w%f@ Iower gate 210
(1994); PCT Appllcatlon No. PCT/ GB91/01134; PCT
(ot dctiahirtSh¥Wwny OLRiZBARs AW019dd/d 018 2718 WDh830U &6l I0Wer
92/18619; WO 93/11236; WD 95/15982; WD 95/20401; and

U S, Pat. Nos. 5,698, 426; 5, 223,409; 5,403, 484;
tepnsisgonhaving gater? Shautpitya Jofiaas Ot Fignl framihs fogting
5,427,908; 5,516,637; 5, 780,225; 5,658,727; 5,733,743
Bfdsion36PioHIB4 t63RE r& seltice &ah&stdtmmg ghrdie! f’ﬁid‘rd%’ select
reference in its entirety. [0155] descCri bed in the
above references, after _phage s eCtL&@ the %FIQH§
tragisher gaigiZdRHap .a@ﬁuf%dm 20 agjacerat thepptaderselpel YRR geading
to generate whol e antibodies, including human
&&'&hﬁgﬁ&e? Siprill to YolghiieTind e%trs%ma{)t T4 8A dRidH] idWhpacitor 238 is

frag expressed i n any desi'red host, incfuding
mamal i an cells, insect cells, plant cells, yeast and
elpcttieallyacormeetesiaap rownp khfiefleatingodifvsimhragion Ry4. T

produce Fab, Fab' and F(ab') 2 fragnments can al so be

R R e MR R ol e 3PSl o7 Mif Peiag 8fusion
al , BioTechni ques 12(6):864-869 (1992); and Sawai et
regionRIfl The: tegsitox g@les R06,208, B, epd 24P, Hpatirgg diffesson region
240: 1041- 1043 (1988) (said references incorporated by

f ty41-€ 1
2 A8 PR iR g 0ol Sl 22004, 226, 228,
Fvs and anti bodi es i nclude those described in U S
2B6t232Nand 284 9¢6pactyebnthebet?58, 498; Huston et al,
Met hods i n Enzynol ogy 203:46-88 (1991); Shu et a

L R e M R e T T

use of antlbodles in humans and in vitro detection

egisRiifhent bf eyinkenBbe Thabhageo70ERacdpiel afray 705 comprising
hunanlzed or human antlbodles A chinmeric antibody is

Iecule [ ich_different, portions of t tiho
aemtwae$ a%“ﬁﬁ%ﬂrvfheérqmvem F5P§|BEEC? 8 @@%3 ) or
antlbodles having a variable region derived froma
muri ne nonocl onal anti body and a human i nmunogl obul i n
constant region. Methods for producing chineric
anti bodies are known in the art. See, e.g., Morrison,
Sci ence 229:1202 (1985); Qil4et al, BioTechni ques 4: 214
(1986); Gllies et al, J. Immunol. Methods 125:191-202
(1989) U S. Pat. Nos. 5,807, 715; 4,816,567; and
816397 mhlch are |ncorporated here|n by reference

. o o g



which is incorporated by reference herein.
Essentially, this entails extraction of RNA fromthe
waeeblembssd2 cel | s, conversion to cDNA, and anpl i PCT/aB2006/026278
by PCR using I g specific primers. Suitable priners for
this purpose are also described in U S. Pat. No.
5,658,570. As will be discussed in nore detai
bel ow, transforned cells expressing the desired
using iotloetypirelarebitgetoves withimthesicape oéthe inyegton. Row lines are
quantities to provide clinical and comercial supplies

selics b, bTRS Y 4 P rvdie i BsRBSeCE ey Fllhess Bpader 720,

heavy or |ight chain CDR of an anti body nol ecule. In

Aaotuierd vdrdtionet colamnSpRiresnd édoday 700 atdglso ivdatiedin the
conprises at |east two CDRs from one or nore anti body

e N T

or nore anti body nol ecul es. I n another enbodi nent, an

whRFPcct b 1D kY a @l rs§ Hebdtie@d V2 ® 17700 TRkicoREroR birt @R Y50 hRUI
CDRs from one or nore antlbody nol ecul es. I n anot her

enbqodi nent, an Sp35 anti body of the invention .
CIBERIF therow wmpy diavermeuitEy MG rd0an agentelange nitugn
nol ecul es. I n another enbodi nent, an Sp35 anti body of
ethB8AIMSINdA AP 1S drses at | east six CDRs fromone or
nore anti body nol ecul es. Exenpl ary anti body nol ecul es
conprising at | east one CDR that can be included in

[003e] sut) sampBpasd hald doaiibd lassodatask withdhaepbimn driver 760

[0163] In a specific enbodi nent, the am no acid

tk \V; . L t. KA. i .
re R et A B0 e e 1R i il A
the conplenentarity determ ning regions (CDRs) by
differérditd sigral (VreVapid arkplified by difemntial amgplifieby62 for each pixel
conparison to known am no aci d sequences of other
VY L4 [ Ny [ regi L ne . s
f 8 B Al B BB P AP LRDLS. BRI o cigital
routi ne reconbi nant DNA t echni ques, one or nore of the
cotbRstenriy5 bepplieetheatigitizetipixélrsigrealo tkan apage proeesgor, 780 which
into human framework regions to humani ze a non- human

anti bedy. ,.The franmework regions be natwurall. .
folhe TiEHgL B L Be5s PEREREF o) ByrlE0 defemite the gain
preferably human franmework regions {see, e.g., Chothia
seeﬂin%bf thelimddur.708) which2oa8 bbrsedit® sel Ba8jevebof thelvoitaga@pplied
of human framework regions). Preferably, the
| ynucl eoti de nerated by the conbination of the
tOﬁBS%Eﬁ%?EﬂP@ @%gﬁand CDRs encodes an anti body t hat
specifically binds to at | east one epitope of a
[003Hi r eGIQO1Y HeRls 88y sten0100058 EppickY BiRed ¥ystefitndified to
nore am no acid subStitutions may be nmade within the
. framewor k regi ons, and, preferably, the amno acid )
inglyigieran imaging dewiedes sy aspromages 79Hesisbay g Flis 11 with
antigen. Additionally, such nethods may be used to
pifEls 8 08B P00 A6 il sHEY it HIGLD% R 1083F%hé AFer®or? nﬂlé;%rocessor
nore variable region cysteine resi'dues participati
in an intrachain disulfide bond to generate antibod
syfisine d 00@ ks axganplaty ehe syrtemdiaying digitH sivguits thatfdoadd include
bonds. Qther alterations to the pol ynucl eotide are

. by t . . e
inFRERERER-Try0k, WERRHERERE IR, bOth 230ui (g ihude o
devel oped for the production of "chineric antibodies”

(Morrison et al, Proc. Natl. Acad. ScL & :851-855
(1984); Neuberger et ah, Nature 372:604-608 (1984);
Takeda et al, Nature 314:452-454 (1985)) by splicing
genes from a nouse anti bodySnol ecul e of appropriate
antigen specificity together with genes froma hunan
anti body nol ecul e of appropriate biological activity
can be used. As used herein, a chineric antibody is a

o - rer ___a



di srupt the activity provided by a conserved bi ndi ng
site (e.g. Fc binding) while substantially maintaining
wo be7m08562 gur ati on and i mmunogeni c profil e of POEUS2006/026278
nodi fi ed anti body. Yet other enbodi nents conprise the
addition of one or nore am no acids to the constant
regi on to enhancedesirable characteristics such as
effector function or provide for nore cytotoxin or
?ﬁ@é}ys%m @Ahied6 RyBRn, skahridCihaehipediisiBA} SeHitleTigstion,
rable to insert”or repllcate speci fic sequences
derlved fromsel ected constant regi on donmains. [0174]
phaveagrviedlanseisyaten, sute ferus sustenn stasdurcker ﬁﬁ%ﬁem, motion
conprlse consi st essentially of, or consist of,

F e . ¢ :
ANRELBASPEh{SHE DAL RO VER) £l ARG B BbRGHRR, and
herei n, which antibodies or fragments thereof
othensystepeodthplogiihg abimdgen an Sp35 pol ypepti de or

fragment or variant thereof. Standard techni ques known

1GeeL 7 e S0, ol ErardBreit bR AR Rl KRS

anti body, including, but not limted to, site-directed

cénttalgaoesssingimlit RCRUYa 003 tsedh whag&nqsnosewﬂmrptﬁnat esmintunicates
in amno acid substitutions. Preferably, the variants

vin itaitpnt 11200 dFkn TP e 650 1L Jtrels RS 1008 aloo

| ess than 30 an1no acid substitutions, |less than 25

c@iinigniegtes wittb e CPUI 1002 ovee e BHATOR0 T p@casiod-based system
substitutions, |less than 15 am no acid substitutions,

| ess than 10 am no acid substituti.o | ess than. b

1Q0R #ls0 #eslades redony AresHs MerpQy Mﬁ’ Odnpnd cag ipclude
substitutions, less than 3 am no acid substitutions,
r&@hol 8518 hiabr e}21@111 BRCIRGS ﬁamﬁfemw aBbabiMBuhftate with
the reference VH region, VL
reglon VLCDR1, VLCDR2, or .. A "conserva

RY HoRpvensae busph: Theslrmgéng Klexifeci9o §masafa¢ gembined with
acid residue is replaced with an am no acid residue

¥EREor s hlqgs Egﬁ’ {81 fgf gﬁﬂo%éss%l‘ Qf&ﬁlcrggfﬂdebé%& @fith or
m no aC| resi V|ng sl hains with simlar
charges have been defined in the art. These fanm lie
withguldeemainstosegeien wisinglp ifegraied eirewision @rt(aedléferent chip than
| ysine, arginine, histidine), acidic side chains
tﬁéﬁﬁb &ﬁpartlc acid, glutamc acid), uncharged polar
Sside Chains (e.qg. egC|ne aspar agi ne, gl utam ne,
seri ne, threonlne tyrosine, cysteine), nonpolar side
[a988] ns Vaiays erabadinmnts obtherinyentinrhawe bdesalesadbedabove.
prollne phenyl al ani ne, net hi oni ne, tryptophan),

r ed . si n t
AT e S R L
phenylalanlne tryptophan, histidine). Alternatively,
embbdirhents, tharleberiptidriste dridnded tobe jiliatatiye af theomveation and
of t he codlng sequence, such as by saturation

oS GOgR L PERER OB 19U R AR  WPHGTORS P8y occur

retain activity (e.g., the ability to bind an Sp35
tPBokP eRilled @i thd 44 GAthdTdepyaiiY Rom theispimQasl fopetod the
i ntroduce nmutations only in franmework regions or only
in CDR regions of an antjhody nol ecule. Introduced
Hﬁﬁﬁﬁpnéﬁgeﬁﬁ9dBbﬂﬁiﬁRRﬁndédC ral nissense mutations,
i.e., have no, or little, effect on an antibody's
ability to bind antigen. These types of nutations may
be useful to optim ze codon usage, or inprove a
hybri doma' s anti body production. Alternatively,
non-neutral m ssense nutatilens nmay alter an anti body's
ability to bind antigen. The |ocation of nobst silent
and neutral m ssense nutations is likely to be in the
franemork reglons mhlle the Iocatlon of most

e o . o . - P —



neur ol ogi cal phenonenon is a single discrete clinica

event caused by an excessive electrical discharge from
wa@2elbgsst i on of neurons or a seizure suscepti PCEUSZ06P26278

of neurons through a process terned "ictogenesis." As

such, ictogenic seizures may be nerely the synptom of

a di sease. However, epilepsy and ot her anal ogous

sei zure-rel ated disorders are dynam c and often

B e SRBRSE Sty Wl SR IR0 s pnci

sequence of pathol ogi cal transformations. The

@ :opnment and nmaturation of such changes is the
process of "epil eptogenesis,” whereby the |arger
col l ection of neurons that is the normal brain is
al tered and subsequentl|ly becones susceptible to
abnormal , spontaneous, sudden, recurrent, excessive
el ectrical discharges, i.e., seizures. The maturation
of the epil eptogenic process results in the
devel opnent of an "epil eptogenic focus,"” whereby the
col | ections of abnornmally discharging neurons or
neurons susceptible to seizures formlocalized groups
or "epil eptogenic zones" interspersed throughout the
cortical tissue. The epil eptogenic zones are
bi ochem cally inter-connected such that an abnor nal
i ctogenic discharge is able to cascade from zone to
zone. As epil eptogenesis progresses, the invol ved
areas of the nervous system becone nore susceptible to
a seizure and it beconmes easier for a seizure to be
triggered, resulting in progressively debilitating
synptons of the seizure or seizurerel ated di sorder.
Wil e ictogenesis and epil eptogenesis nay have a
common origin in certain biochem cal phenonenon and
common neuronal pathways in various di seases, the two
processes are not identical. Ictogenesis is the
initiation and propagation of a seizure in a discrete
time and space, a rapid and definitive
el ectrical/chem cal event that occurs over a period of
time ranging fromseconds to m nutes. Conparatively,
epi | eptogenesis is a gradual biochem cal or neurona
restructuring process whereby the nornmal brain is
transfornmed by ictogenic events into an
epi | eptogeni cal ly focused brain, having neurona
circuitry that becones sensitized and responsive to
i ct ogeni c events, naking an individual increasingly
susceptible to the recurrence of spontaneous,
episodic, tinmelimted seizures, resulting in
progressively debilitating synptons of the seizure or
sei zure-rel ated di sorder and progressive
non-responsi veness to treatnent. The maturation of an
"epi |l eptogeni c focus" is a slow biochem cal and/or
structural process that generally occur over nonths to
years. Epi | ept ogenesis: A Two Phase Process: "Phase 1
epi | eptogenesis” is the initiation of the
epi | eptogeni c process prior to the first epileptic
sei zure or seizure of an anal ogous sei zure-rel ated
di sorder, and is often the result of sone kind of
injury or trauma to the brain, i.e., stroke, disease
(e.g., infection such as neningitis), or trauma, such
as an accidental blowto the head or a surgica
procedure perforned on the brain. "Phase 2
epi | ept ogenesi s” refers to the process during which
brain tissue that is already susceptible to epileptic
sei zures or seizures of an 1@nal ogous sei zure-rel ated
di sorder, becones still nore susceptible to seizures
of increasing frequency and/or severity and/or becones
Iess respon3|ve to treatnent. Vhlle t he processes

N 1 - T ' L, . I Y L L T T



Schi zoaffective disorders and other psychiatric
di sorders. Thus, despite the nunerous drugs avail able
wo ovo70bssst r eat ment of epil epsy (i.e., through PCT/US2006/026278
suppression of ictus epilepticus, i.e., the
convul sions associated with epileptic seizures) and
ot her anal ogous seizure-rel ated di sorders, there are
no general ly accepted drugs for treating, preventing,
reversing, arresting ori|ﬂ¢¢%¥wﬁp t he underlying
process of epil eptogenesis at may be etiologic in
many deyastati ng_neurol ogi cal and psychiatric
L gi sor ANagge Rixgl coppriging: and anal ogous
seizure-rel ated disorders. Currently, there are no
knowy, gipsdpeds of inhibiting the epil eptogenic process
to prevent tHe devel opnent of epilepsy or other
anal ogous sei zurerel ated di sorders in patients who
have aplotpeonversitrcdévige;shown synpt ons t hereof , but
who unknow ngly have the di sease or are at risk of

devel_oni he. disgase, I.n additi.on, there are no , .
cnowt st 30 Grocile 855t R0 st DB C6on siondevice
the process of epileptogenesis, thus converting the

col | ect andoudpuinenohnge reprasereiiveedt @ahabed QR MIEN

have been the source of or are susceptible or are

capabl e of participating in seizure activity into

nerve tF¥YSRESEER l“%ﬁ‘é’%_?r SISIOF gAte: or mal |

spont aneous, sudden, recurrent or excessive electrica
di scharigelation regiohdh saith s ir%am@ i
sei zure activit%. Furthernnré#égﬁgggﬁgr no gﬁ%@%ﬁgﬁﬁﬂﬂon
or unapproved dj cati ons recogni zed ashavi ng such
ant i - ept'FEpE Bﬂgr%?’cdc P Spb sriddgansfeptrangiptor gate being configured so
anti -epil eptogeni ¢ drugs (AEGDs) (See, Schmdt, D. and
Rogaws kis ndM toldverfady rs : :20; 71-78).
Thus, there is a g?%%ﬁpﬁggg§§§ﬂ&§93P§gQ§ g'and
effective drugs and pet hods of treatnent that

2. of f edtieymaget pesgl of glaimpah further ennpripingiipiplantuegions in said
reverse epil eptogenesis in seizure-rel ated
neur L£3lbetie . ' L Co: o e .
THE ?K@%Ngrt? & Thlélg E?ﬁi%%ﬁ%ﬁ?@? lgtltog ggfgl énr?dpséa??%g%% egion.
met hods and conmpounds useful for the treatnent and/or

3. pr evdheiimagenpied of claimilpwleseinzsaitl iseleicrategidn is a shallow
epi |l eptogenesis in a patient who may but does not need
to h g of epilepsy and/ or an anal ogous
seizg%ggﬁgﬁgééngggg?der. . This invention is based,
in part, on the unexpected discovery that certain

4. car bahetimagenpoehdsglainhile Wwhereinehicdrduie s comipEe3 a reset
suppress epileptic seizures are, in addition,

powe ly antj-epidaptogeni c. and can prevent the,

bccanriiloreR ShER o lBH 38 Fanbis R AR Bat Farr tatiitor.
pat hol ogi cal changes in the nervous systemthat all ow

5. sei zThesmagelr pixdehbEclajphdnatendntad ke 8 lpapr GR¥M@bircuit is shared
spread and can reverse those changes. Thus, the
carbamate c ounds of the present invention, as used
in tﬂgﬁﬁglﬁﬁﬁge ]mﬁﬁfs invention, are true AEGDs and
have properties not possessed by any presently

6. avai Thélmagadpisal 6odla@h 1 RerelR 8hRI Mo 3&@& i
the invention provides a nethod forl%tir((e)z(jldt)Ilrl]‘ﬁ'(g%gig)rr}1 &isa
preyégtiaﬂ) ei zures and sei zure-rel ated disorders in a
subj ¢to ed thereof. In another aspect, the
i nvention provides a nethod for arresting, inhibiting
and reversing epil eptogenesis in the subject. The
met hod i ncludes the step of prophylactically or
t herapeutically adm nistering to the subject in need
thereof an effective anounti8of a carbanmate conpound
that treats, prevents, arrests, inhibits and reverses
epi | eptogenesis in the subject.ln various enbodi nents,
the invention provides nmethods of treating,

.



enantioners of a conpound of Fornmula 1 or Fornula 2
i ncl udes a pharnaceutically acceptable salt or ester
WO b@r@odssz n admi xture with a pharmaceutical |y PCT/US2006/026278
acceptabl e carrier or excipient, whereby such a
conposition is admnistered to the subject in need of
treatnent with an AEGD. Pharmaceutical conpositions
conprising at | east one conmpound having Formula 1 or
7. For mifige itn k Gl €ﬁ¥?‘ |y
' excipientggggé adﬁ?ﬁ#g?gge ggﬁgggg fé%%égﬁﬂﬁee R0
: thereof. In certain enbodi nents, a subject or patient
8.1 n neb§MPStimagemdeviag compnisiNgSD may be one ‘who has
not yet shown the synptons of epilepsy or an anal ogous
sei z - L dj r. prior to the time of
adm %}Sftlértgki?%ﬁe.cj“ﬁddnégé% &r aspect, the subject or
patient will be determned to be at risk for
develaoghiamge storhgpeagion irapaidsabsigates sei zure-rel at ed
di sorder at the tine of admnistration and wl|

t here be a subject, i.e., a patient in need of .

tr eata%ﬁ]f&% g?@&h“ﬁ%&fd F%g%ﬁgﬁrmeﬁ’é ﬁ?”s‘f pﬁ@{cgdlode and
subject in need thereof is an individual who has shown

t he synptidnbhanie £pid ¥idrg. §. overt seizures) or an
anal ogous sei zure-rel ated disorder (e.g. nood cycling,

i mpul si ve behavi or and the |ike) before or at the tine
of " adreRF AP gt oRiT1aIRE SFOTIBEIEgIeIRE S
Figure 1 : is a graph that shows the effects of

| nCr eaiunee IRFerdfatd Cotigliled B4ERAY '

di fferent areas o?gthe hi ppocanpus C%Sﬁ?ggqggﬂ%ﬁkggygge
after li-pilo SE. Values are expressed as the nunber

of neurYREABEIEBIOModi es i n each area of interest

S EM Figure 2 : is a graph that shows the effects of

i ncr whe

e S
after li-pilo SE. Values are expressed as the nunber

of neur@#@utdise) angbdi es in each area of interest

S EEM Figure 3: is a graph that shows the effects of

i ncr [ . of y .
i1 e SRr O R Eh Bolaton el e gl EPhGR T, said
after li-pilo SE. Values are expressed as the nunber

of neur@ariferglte, $ridiresetigate asid souece fifllowrregadgtand said row
S EM Figure 4: is a graph that shows the effects of

i ncreas e . er. .0f...neur ons

i1 or iorott BRRE e hisoRE Gt R AL e s ot to
lipilo SE. Values are expressed as the nunber of

neur onajverklpl aryoplatof isaidesiahiloar srandi isoldtimresigiors. E. M

Figure 5: is a graph that shows the effects of

i ncr [ ses of, TC o he tency to the firs ) .
9. pont ARsaO oRTkeP detpe il sttty & Tufthil codizthg iablont pesions in
| atency in days for each group S.EM Figure 6: is a
gr aphaitisabstrh@visetivieenshiderbastef trafsikR2Hatgafl@ $&sl 96lafibn
on the frequency of spontaneous sei zures
vi deo-r.ecorded over a 4 weeks period. Values are
expr 5% as the nean nunber of seizures S.E.M The
total represents the total nunber of seizures observed
10. duriTHe TUMOS inRles dobicsi FHRRARCY WhaGirR&Hd qﬁ%&f&% ions
represents the mean nunber of seizures per ek. %he
Anova test denonstrated an effect of the treatnment on
t he EYNRseaRBIPeHORMItzUr es (p=0. 045) and the mean
nunber of seizures per week (p=0.045)Figure 7. shows
the total nunber of seizures video-recorded over four
weeks plotted according to the latency to the first
spont aneous seizure (SL = short latency, LL = Iong
| atency). Values are expred8ed as the nmean nunber of
sei zures for each subgroup S.E.M The ANOVA test did
not show any significant effect of the treatnent.
Figure 8: shows the correlation between the |latency to
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havi ng a photodi ode 14 in a substrate 12 as a

phot oconver si on device. The_pjxel 10 includes a
worenmbes2transi stor gate 16, which, with the PCT/US2006/026278

phot odi ode 14 and a floating diffusion region 24,

fornms a transfer transistor. Also included is a

resettransistor gate 18, which gates a reset voltage

(Vaa) applied to an active area 26 to floating

di ffusi gion 24 sp that ,the floating diffusi.on,
1. g SheSMbEdaper ool thimuhahreing lens oot hichpeset
when both the reset transistor gate 18 and transfer:
tranghg! ShudakslidRengitel W %Qleeﬂ"%até\,' &ifd tlﬂﬁ'gé ‘éﬁﬂragé région is
sour@e fol lower tran3istor gate 20, which is
electrically coupled 25 to the floating diffusion
regi Shtered vaith aadiscens ppelt of a source fol | over
transi stor fornmed by active area 26, which is
conn : LV 3
12 g A LR Ml R § Ao Rl o RELI Bl Bangld
The row select transistor gate 22 is operated as part
of awiwespeddp saichpBowiddede.whi ch connects active area
28 and active area 30, which is connected to the pixe

out pyt_for Lng t | . [0004] As is shown in
13. FI G xll?lf()lcﬁs{()%%%tgﬁ?/ecﬁﬁpgr?%ﬁé’pi xel 10, the transfer
transi stor gate 16 spans the phot odi ode 14. The
pi xeh'proddisacand anirgigensoupibd ¢b saidgprodessbhesaid imager
phot odi ode 14, the floating diffusion region 24, and

active areas ,26, 28, anﬂ 30, ar surLounded by a

Shal | oW PTERUAEIAGILEY BhPPe Fadulikeh OIBPTNE ¢ t he
transfer transistor gate 16 extends beyond the

phot odipélébstéhte;i t overl aps the edges of the STl region

40. This overlap can result in the production of dark
current, which is undesirable in inmager devices.
SUNNARY‘Pb@@@?nWW@“FhS%WF?on rel ates to an i mager

(i mage sensor) pixel having a photoconversion device

and trangt&lipEordigiuet 4b 28cei W Elidtiga fRorh lsaldbpRGtoconversion device
transi storgate of the pixel is configured so as not to
overl ap the edge of proxi mate shallow trench iso] ation
(STI) regPBASLUERPUBR N@]ftag%ﬁf%‘*@?%}’faﬂ‘l‘é%\t)%&l@s&@ég% .S,alda crreuit
LOCOS). An optional p-type inplant in the substrate

al ong t he HerARing & #adBfe2 SR aRor gﬁe,tmsf er

transi stor gate and the STI regioh can be used to

limt -charge transfer to_underneath (as opposed to .
al ong taveiselation region inesaid sukteate suERending sajdphotoconversion
[ 0006] These and ot her features of the invention wll

be better r ] t ' :
descripti 81 %Gﬁﬁha?gh%?% Elg?%ilt/’i %&ﬁ?ﬁéﬂg%ﬂé&ﬁ%@%@tﬁ%m{g he
acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE _
DRAW NGS foafgired s@ asmatdopveslopdayrpart efisaifl isplation region.
conventional CMOS pixel cell. [0008] FIG 2 shows a

(o . . .
14 tho TRé EpsERo! pifofRiRlAares At M BERAC FRlen legionsin
fabrication of an exanple of a CMOS pi xel cell an
accosaldnubstatdbdtheensaihtransfer transibmargaby afd Gidlisdlation
through lines a-a', b-b', c-c', and d-d' of FIG 2.
[0010] FIG 10 shows an exenplary imager |ay-out
uti| FA'"Y pi xel s in accordance with the invention.
[0011] FIG 11 shows a CMOS pi xel cell in accordance
wi th an enbodi nent of the invennon.[0012] FIG 12
shows a processor systemincorporating at |east one
i mager constructed in accordance with an enbodi ment of
the i nvention. DETAILED DESCRI PTI ON [ 0013] Al though
this invention will be described in terns of certain
exenpl ary enbodi nents, othef enbodi nents will be
apparent to those of ordinary skill in the art and are
within the scope of this invention. Accordingly, the
scope of the invention is defined only by reference to

~Nr~aAa A1 ——r . = .



[0019] Contacts 122, 124, 126, 128, 130, 132 and 134
to upper layer netallization |ayers are provided for

wo besmossst i ve regions, i.e., source/drain regi POFU3066/026278

15.

16.

17.

18.

19.

20.

21.

118, 120, floating diffusion region 114, and gate
structures 106, 108, 110, 112, typically as conductive
pl ugs, which may be tungsten, titanium or other
conductive materials. Contact 130 connects with source
foll I Q : ot ) I ;
Cont Aoy PEHEC A AU 25 FhERIn S0 IS i reidn i o
source/drain region 116. Contact 134 connects read

ci r cehallgwtrarichtibelationpegionour ce/ drai n regi on 120 of
the row select transistor. [0020] The pixel 100

oper r i . pixel . T .
phot adE pidteBer bERGR ¢t A1) JRAGRIEA oo Further comprises a
(FIG 8) when struck by Iight. The charge generated

and aesetitnanaisest, atsotihe foliowved iteasisididand ageneskle@ tidigistor.
floating diffusion region 114 by turning on the

transfer gate 106. The char t the floating .
di 1 1 QLESHOPESPERIam Ghelgiah P oy Rerebatlepbadrats of gaid circuitis
vol tage signal by the source follower transistor

i ncl yHared wah adG@egt ed to floating

di ffusi onregi on 114 at "contact 130), through

sourge/drain region 118 and this output signal is. L
gat egf‘f\syr%%sgléﬂé%@mgcé@mﬂ&t%h%rsm saddl pheteronygrsipn device is
120 and is output at contact 134 to read circuitry

(not 4 joddfter the signal is read out of the pixe

100, the reset gate 108 and transfer gate 106 can be
activated to connect a voltage source at contact 132

to t ABefpreesssarysyhtemaficaim tivdhereirysaid pix és 2 6NM@8 pixel.
104 to reset the pixel 100. [0021] FIGs. 3 - 9 show

Cros i : X : &R@ﬁﬁ" .FIG 2 at
vari2h§§£%%gg€ﬁgkuﬁ§%?ﬁ%g¥%%gFﬂ#he gﬂ?gé general ly
show sequential steps, which may be utilized to forma
pi xepravdinghawebsiratept her or additional processing
steps may be used al so. Now referring to FIG 3, a
subs e I.egi . ' ONA . substrate 102
R A T S T

sem conduct or substrates can be used. Preferably,

subsforating B0ghd tocowversibrodevricainxaid substbat natldeamrgbordered by
101, which can have a different dopant concentration
fromthe. overlying region 102. In such an enbodi nent,
substr ggle(?lrsg)gq%oﬁi ]%&Orgfﬁ{abe grown as an epi-|layer over
a supporting silicon substrate region 101. [0022]

Shal famihgeneinifeptrahsistor(g@id proxdmped said probtdé@rivetdivon device,
STl regions 136, which are typically an oxide and

serve to.glectrically isolate, indivjdual pixels, ,
el uaisalst pRaer Fsierortnts e niguaid of od fador ayerlap said
well known in the art and standard processing

t echni qugdatitRyYedionused. A region 137 of the substrate

102 under the | trench may be doped to inprove

el ectyical_ isolation [0023] Over the substrate, the

tr anift%rneéla@ ofg ,lmr%iz &h@s%%f@gto BUREBE ABlisQakien region
gate 110, and row select gate 112 are forned. These

gate j ] . i de 107
over§?ﬂgﬁ§€%§%§§?%%%%ggogy%gﬁ u%?k@%gﬁg g$%109 over

the gate oxide 107, and an insulating |ayer 111 over

t he conductive layer 109. The gate oxide 107 is

typically silicon dioxide, but may be other materials

as well. The conductive layer 109 is typically doped

pol ysilicon, but may be other conductive materials as
well. The insulating layer 111 is typically a nitride

or TECS (tetraethyl orthosi2lli cate oxide), but nmay be
other insulating materials as well. These layers 107,

109, and 111, are patterned with a photoresist nmask

and etched to | eave gate stacks as shown in FIG 3. As

o T T o s . . A PN~ "



techni ques can be used. The conductive material is
preferably tungsten or titanium which can be anneal ed

WO e007o08msAa sui ci de. The conductive materi al | SPOEXE2006/026278

22.

23.

24,

25.

26.

27.

pl anarized by CMP, using the insulating |ayer 162 as a
stop to | eave a wafer cross-section as shown in FIG

9. This may be foll owed by standard netallization

| ayer and interconnect line formation (not shown).

[ 003 I v . . . A
shown e AR RRILA, SERACH EBipriing B8 oY G¥okfling fnplant
steps and techni ques di scussed above in relation

t oF| @giofs in $id aubsfrateswd heiwfeensaicherapsfretrad@itor gate and said
(defined by dotted-line) shown in FIG 10, the

f eat . an | ements of the pixel 200 are confi gured
diffeP%%FF§9 '??irespect to each ot her when conpared

to the layout of the pixel 100 of FIG 2. FIG 10
showghe meetbiod@lf cREfh 20) il ther edrnprising the sedp éffoPinihg K@eset
pi xels. [0032] In FIG 10, pixe shares part o

20
its circujtry co nents, i.e,, gates 208, 210, 212,

wi t hUBRRBIOTA PRRER IO wet Srangisipr, ande ronbisIed Hansister
which are part of an array of simlarly arranged

pi xebgoxiEatd s@tPpHotéQ&hve3sion d@Rse400 has an i ndivi dual
phot odi ode; e.g., photodi ode 204 of pixel 200. The
shariﬂg of circuitry makes for a nmuch nore dense

i ragéhe aethod of glaing 23, swrtben ermpprisingethe stapsofdorginga second
206 is again configured so as not to overlap STI

regl gﬂét&%ﬁveﬁ%ﬁa%e Hﬁ‘at':shgreslag’leé%@bhe g@géi ’re’sm%astor,
regions 239 of p-type ions can be provided between the

STl regions 236 and the transfer gate 206. [0033]

Pr ef 8owtse yollewer transistosy andhrew zekct transigtosd wi t h

respect to the photodi ode 204, as shown in FIG 10.

Her e; "angled Seqk ' J

tr anapepesh By cBd A BT Phol BRI Bhvib R .
phot odi ode 204 as opposed to across its length or

wi dt photesligdlecussed above in relation to the

enbodi ment shown in FIG 2. This preferred angl ed

geo £ e .alklko an

o1 Treddthol B LR, S elT BB YGOSR

addition, this angled |ayout is also beneficial in

maxi Al mettepd dfemitigdtirfgadards coteritin apgCMEDS RAfzdrypixel, comprising:
maxi m zing the area of the photodi ode 204.[0034] The ‘
remaj_ni_ng. pi xe nents are shared by the adjacent
pixePg“ﬁggg%ﬁﬁhﬁggﬂg¥$gE%S% fient s i ncl ude the

floating diffusion region 214, which serves as a
conmipintihghapalloadeehd isbhgiopi regidh @08e@fidaldlp Bolde said CMOS
reset gate 208 is |located proxinmate the floating

di f fusi,on regio 214, A squrce/drain region 216 is

| ocat ed™3a%h 3@?@ﬁ§‘9ﬂ5%1%¥e¥he reset gate 208

opposite the floating diffusion region 214 and is
Capaptsiding £a8hMeR tradsBttHY ate YOkt 288 s(iVaddte, IHE transfer
floating diffusion region 4 is also electrically
connected to the source follower gate 210 (connection

not sh&LARPIStQIZaA %ﬁ% eondigyred ta satecharge frome saig phasodiode to
foll ower transistor having gate 210 outputs a vol tage

out put ,gi : t : ] | [.QF i

Lo the T ouBur ST R NGREIOREA Lt BN AGHRY o<Hap any
sel ect transistor gate 212 has a source/drain 220

adj aceipart ¢fcaid shdllyw $eenebtisalatign regidhrandut t he pi xel
signal to a colum line (not shown). In addition, a
capacitor 238 is electrically connected (not shown) to

the floating diffusion region 214. The capacitor 238

can increase the charge storage capacity of the

floating diffusion region 224. The transi stor gates

206, 208, 210, and 212, floating diffusion region 214,

and source/drain regions 216, 218, and 220, have

contacts 222, 224, 226, 228, 230, 232, and 234,

. o, F AT - . o




phot odi ode. 7. The i mager pixel of claim1l, wherein
said pixel is a CMXS pixel. 8 A CMOS i mager devi ce,
weoeopnissng: a photodiode in a substrate; a chpCg®s2006/026278
storage region in said substrate; a transfer gate
configured to gate charge between said phot odi ode and
said charge storage region; a reset gate configured to
reset said charge storage region; a source foll ower
gat goHaRd g Hbﬁgdtregfo‘ﬁ%'s 1 SRS bRt Natt GAALMRE transistor
storage regioh; a row select gate configured to couple
said source follower gate to an output line; and a | N
shal | ogateranitsnid shallowdrendhgsoationiregiondsaid doped region being
phot odi ode, said transfer gate, said reset gate, said

aher o FORLPGR o Bh BBt AR dte! B2EhE pholiliBde to under said
not to overlap any part of said shallow trench

i sol at transfee graBistS: gltbe CMOS i nager device of claim
8, further conprising inplant regions in said

subst.rat e be n, said. transfer transistor gate .and.
Sai AHSHICHRNbR FBh of, ForBt FRERIRS oRYDE AT - agistor, a
claim9, wherein said inplant regions conprise a
P- t YdoRir&ORAwekkrarldiftot,Mad 4 rexgeeledeirhtsistot pebaimaté said
wherein at | east one of said reset gate, source
foll ower gate, row select gate, and charge storage
r egiRhPtPdi dﬁégﬂﬁpﬂﬁrgﬁnﬁﬁFﬁﬁﬁﬁ% pi xel . 12. The CMOS
I mager device of claim@8, wherein said transfer gate
i's angl SR aNbd Bf EIBRRSS! fulrth&@othHiahe d698Rg alsecoAd photodiode
processor system conprising: a processor and an
i mager coupled to said processor, said inmager )
conpihiat flrryea at lasbgnoef saic seset tansistqy surce Z%?W@i frgnsistor,
a substrate; a photoconversion device; a circuit
confl QU &d sbRf fSRLY¥SrCharge from sai d photoconversion
device and output a vol tage representative of the
charge, said circuit conprising a transfer transistor

. gat éthamethed of dlaimi 28nwherripsaichpixel is asGE? pbel.
surroundi ng sai d photoconversi on device and said
circuit, said transfer transistor gate being
configured so as not to overlap any part of said
i solation region. 14. The processor system of claim
13, further conprising inplant regions in said
substrate between said transfer transistor gate and
said isolation region.15. The processor system of
claim 13, wherein said isolation region is a shall ow
trench isolation region. 16. The processor system of
claim 13, wherein said circuit further conprises a
reset transistor, a source follower transistor, and a
row select transistor. 17. The processor system of
claim 13, wherein at least a part of said circuit is
shared with an adj acent pixel. 18. The processor
system of claim 13, wherein said photoconversion
device is a photodi ode. 19. The processor system of
claim 13, wherein said pixel is a CMOS pixel. 20. A
met hod of form ng an inmager pixel, conprising:
providing a substrate; formng an isolation region in
said substrate; form ng a photoconversion device in
said substrate and bei ng bordered by said isolation
region; and formng a transfer transistor gate
proxi mate sai d photoconversion device, said transfer
transi stor gate being configured so as to not overlap
said isolation region. 21. The method of claim 20,
wherein the act of form ng an isolation region
conprises formng a shallow trench isol ation
regi on.22. The nethod of cl2dim 20 further conprising
the step of forming inplant regions in said substrate
and between said transfer transistor gate and said
i solation region. 23. The nmethod of claim20, further
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