ANTI - CD79B ANTI BODI ES AND | MMUNOCONJUGATES AND METHODS

OF USE CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0001]
wabaog/omams pr ovi si onal application filed under BFT/U5H09/030996

1.53(b), clains the benefit under 35 USC 119(e) of

U. S. Provisional Application Serial No. 61/025, 137

filed on January 31, 2008, U S. Provisional

Application Serial No. 61/032,790 filed on February

o ABEARARIS ANk Tar THED FH RuytPBaTiNco P QS TURNING AND
| nCOr RROSATINGYA SBSTRATE IN AP RERSESSING!EH Aineh

e present I nventlon ected to
conp05|t|ons of matter useful for the treatnent of
hemat opoi etic tunor in mammals and to nmet hods of using
t hose conpositions of matter for the sane. BACKGROUND

BAGKGRQUNBNGRTHEINMENTION,| i gnant tunors (cancers) are

. the second. | eadi ng cause of death in the United
M@%ﬁd hveat heart disease (Boring et al., CA Cancel
[000¥] - CHhe $rederft 1iBVAtlon ?Bg{] bﬁefé?l?rl%cﬂ?é igRfl oPYsdrfiBonductor

i'ncrease in the nunber or neopl asti c,
proceesing, ded imerd $pamificellpotaralipporisgepositichingrar nottairruj a substrate

f nt t
aur s RleBb B oT PR dbinalionBi A &' oCRang REoGURRr ot | on of
mal i gnant cells which eventually spread via the bl ood

or lynmphatic systemto regional |ynph nodes and to
Backgrewngof thet BglalechAR process cal l ed netastasis. In a

ancer, t C I e e ondi tions
rooof e BPeoibiRande € infodtod EIELER, M Tlinfihg poBippauctor,
dlelelctrﬁslaﬁdlmeanmlmcomiuwhg nedtetialsare fohheawnes isabstrdxe, such as a

di fferent degrees of invasiveness and aggre33|veness
silicqrpspsirateie sglaRs absHas. vB‘Q:é‘I‘EFt@”Q@n@@%tt@j Qoiachgy chemical

v ARG TO7) SRR o, SRLEY B LT Boostor

(PVLy yiot riu@arﬁatimdpmma adr tkielhal ogielation ar@dgritddationd processes.

TherSifeh Tog b G R B S 5K 0 RIS IS S ate

vias, dodtadtiHolsPhnd ﬁﬁeid&SWH@@t Ifr?e%DQF\S@t &l%ﬁ%gﬂbh%ﬁ%témb%cesses
‘two nain classes of |ynp hocyt es: ocytes

the sgigistrate @rﬁkppsleyirtprmpgasma (n T sbistrale pmesamgmaamleer to deposit

or eidfoRafrist e R PR Bl Mol ABRAF Fhagbo: oay anay be

perfdri@dTenr VEUDSRaeS Sh%ﬁaua@tth@ﬁﬁablpméwurﬂmé&ﬁﬁdu@ that may
their cell surface en a naive B cell first

includaddiintlast lame, anlasgeannerlingpioresses. rrerrbr ane- bound
[000332}0: 3W¥g+naée§p8?éljlt's 'anﬁhgls%falé)r o%%e@s htag W)Iggd méo complex

I'ts progen entlateln

devnaBeI that annl lrecfm@e:tmmoneldf?.ramaislt@é tapastas Qﬁidl n%s:stcbl%rm’f ¥ single
cells have a longer life Sﬁan and continue to

chip &w.e@w Be AHeplavimybsttiv0 K)evﬁWPtt%OE&'?ﬁ) design continually
reqw?é’éafésflér%l itAP aﬁB?{;Qél’eg'cﬂ@hlt Ri2h& Ofg-ﬁ CL mgﬁ@ﬂ@egﬁhb@ precise

do not produce nerbranebound anti i nstea
fabrigatiodyrrecedsesalinefabyicativrapiooess ﬁrleatjenﬂm ubed aelonetrmthntatlon
ecreted. anti podies are th t or f
100047 o K IRBRIALG™ T GOBBIUI P a Ak B Gr g FARBRIST Structures
on séri¥BHEuBIS And n%(y B8saB ANy hﬁﬂa’?ﬁdﬁnrfg)éhlﬁ)hﬁbncatlon Dunng ion
proliferation and differentiation of ure
lmplmnqng silicogl subsiraiesitarerpornbardedcly las baadepg@leq’mcegkyn@warged

on, R SRR A TS oL BB Rl b matera

deternmine the cell-surface phenotype of the mature T
cell. Characteristic cell sdrface markers of mature T
cells are the CD3: T-cell receptor conplex and one of
the coreceptors, CD4 or CD8.[0007] In attenpts to

di scover effective cellular targets for cancer
t herapy, researchers have sought to identify
transnenbrane or othermnse nenbrane aSSOCIated

N I e o o Y "



5767237 and US 6124431. MNononet hyl auristatinE

conj ugated to nonocl onal anti bodies are disclosed in
w@emwbesers al , Proceedi ngs of the Anerican AssORCHUBINI/030996

for Cancer Research, Volunme 45, Abstract Number 623,

presented March 28, 2004. Auristatin anal ogs MVAE and

MVAF have been conjugated to various anti bodies (US

2005/ 0238649). [0014] Conventional means of attaching,

i .e. linking through coval ent bonds, a drug noi et

t
in whichy e pdeRanie naiealimplaniedidot achiemat ar @@@ﬁgﬁuslewim?@ecmcal
d et : .
por GRSy KRS nc RUERUAHUES S5 A0 TR o o
in acly¢arnosf endrgigprojecied ppi thel lsybbieate andj ihgahathbeo of times the

suboGRie 09gles, L SUEN, L ofl e IuTsLous YS! 0F ESLAYSS ypicaly
deteRAinERO e dc!ékﬂhcﬁﬂj wigiah etHE Xddpafits DeRe R diY. OPhE&ACAdRNts are

conditions, the heterogeneous mxture typically
accelmyatesl tosan ehesgy iléual itbat will pertnibdhl dopantshtof penetbatecor implant

. bqut 8, qr _.no ttached drug noieties. In addition,

into @eﬁﬂrinnaqeaagﬁ‘?'gﬁf[@?%tﬁp of conjugates with a particular

[0005]Nt €JgPuArR] iof iffpldHtHBorThetimPfaritéd @ik idRefYeviefor a high level of
_ potentially heterogeneous m xture where the drug ]
interpglj strgss.s Imtardehda elievar iheustress eandrfutther entiebdhe resulting

prop@ﬂ@syéfi tﬁgltim%(flﬂhﬂ‘ggﬁ Fihar ﬁ{é #ifh @%@c%ix%b%se% ?(S%etﬂﬁ%g process,

0 Separate characteri ze

suchCgpHgealihgs Fait-ten mplantdtien anriduiingtid eygieiiBr pgtmemtsin a rapid
m xture resulting froma conjugation reaction.

therm@lt ProsEpeingARd R)aﬁ’r@jﬁ??%bmﬁt Skbiaeds é'?@ @é‘?ﬁ'ﬁ*ﬁﬂe! o @i asy yief, yet
ionly GRS EE8 i BTN Rt 81 | tepperature t
over d‘r(]l(g)“d irkdesg ribhay medisatesdsir BRTée pelieest then strass dnduced during

..such as pH, concentratign, salt goncentration, and .
implgatio gaflican B eRb I biEIer Radh T Bde bomSUgaep sianging the
electREQCEBTaBYsRG SFAAEShoduci bl e due to difficulties in

controll'ing the reaction conditions and characteri zing
[0006]eact &reneraid amBdithebambes indlodasp @giardi hreat tdoiuntes or lamp, a

re reacti at tral pH. . unlkike nost .am nes which
chanfiet Gl B dlostE SBkeRiuntiohe o a4PPsARS idy to 2 top
surfateesf tHy ehafBeH bodlyl §6%HAY the Ga6iHAS eRefyy GleAblateli by the lamp

reactive, proteins with cysteine residues often exist

impingestyran thexguhstate sepprriad by the swuerer riRg adthin theoskargber body.
Lhie b gged i syl g r.QuUps

A qu%)?(ttz @%@PMEM&%&e@%g gen'e'fﬁ‘%;t/é%%%rq%tc 8h(gfvtehef cr;ré%mber body 1o

facilitate the taGaferest, erl@8y, bdtaeeRaticolanip wadliabeddbshate AThe support

. Practi cal roach, Academ c Press, London, at page

ring §5}YP'_ Vi B@g‘g’”é?gt(éi i C%i%‘l’?'@?o@!& %@@%ﬁmm %OHBFTE of the

chanff34d 9{0,%up?ortrfﬂb%dﬂ)%&bfé)ﬁp'itls'&nert QUG dn ex%eraal motor is used
el ectrophilic conjugation reagents than antibody am ne

to rotate hipner sxdydtrage carph thebyssipporiering 30 demespérasade Heervariations in the

. iptroduced into, prqtei,ns by genetic engineerin

radiapl SRR, Energ i Bin BBy M EG REHTRATS o SHPgRRlEssyface that

could ReAPINE Sipy¥tiald haRlriewhdy. TWipkedlly # RIPdsrdcBat i€ heformed at
al (1994) J. Biol. Chem "13:9644- 9650; Bernhard et al

atmogploeyin PREYUVIAF LYaredubeemPressupss 1g2mirdmezeanpedentil particle and

s [ e ogy 1:247-255; Tu et a
Che"ﬁ%%%%’ﬂﬁéﬁgﬁéiFheé{%@“’%ﬂ USA 96: 4862- 4867; Kanno
[0o0o7¢t al WRIROMTH .protedliest eahnbbagund766@04- 8dMstrdtbnyuiakly, RTP
et al (2001) Proc. Nat, Acad. Sci. USA )
procesges pftegubeatsthgsentivg thiskpsss pf the webetrates Myiavesr heajingracross
cysteine thiol groups by the nutation of various am no
acid residues of a protein o cysteine amno acids is
potentially problematic, particularly in the case of
unpai red (free Cys) residues or those which are
relatively accessible for reaction or oxidation. In
concentrated solutions of the protein, whether in the
peri plasmof E. coli, culture supernatants, or

. ol o~

o o,



(d) HVR-H conprising sequence DI-DIO wherein DI-D O

is GYTFSSYWE (SEQ ID NO 134) (e) HVR-H2 conprising
waegaenees El - E18, wherein El -E18 is PCT/US2009/030996

GEl LPGGGEDTNYNEI FKG (SEQ I DNO  135) and(f) HVR H3

conprising sequence Fl-FIQ wherein FI-FIOis

TRRVPVYFDY (SEQ ID NO 136) or TRRVPIRLDY (SEQ I D NO

138). [0035] The cysteine engi neered anti-CD79b

anti body may be a nonocl onal antibody, anti body
the wré?gﬁe%themhsﬁateccwbﬁtﬁ)aspb Pnhat "Eleteéh%FE%lﬁﬂced with RTP or

othe? Eﬁﬁkﬁt??%hgu%%}m}?%&u@b E{%B%%%%@%Bﬁlyg@&aﬁwl T@%WSYQWe variation

ofteranidcbmj_\m tthoe |arear\eb@|@cthe/euppbngmg coatadtsoplee outer edge of the
Ant i badi.es the present i nvent| be .
subdiiite-JavRT B SUGHEHEHoTIRet SEe §52JBAY GeuEpeaaute de radiant
heatt@fiée RUSHDIRY 18 th8XbP sutaée BEiHASsudspiate WRioH ﬁvaty%‘clude different
auristatin or maytansinoid. The anti bodies of the
devige esaterialsnlevariais aaqmamt dlothe! Styrf@@ pleadwemhde}i@e materials
act er i bit the

may Fiyeyi0 rAR0%T Pt Snistites B kRt §olod erhbedse o

[00o8E! | tDUNAY e proekséddiscirddedhiBORO e SuBSHRBSS SypitANF held on
anti bodi es of the present invention nay be detectably

a supgielecsippart Aavied & @ulast@aieuracwlﬁgowrfawr Theesuppest can have an

o938 % BEFl L5 DBLFR. G BRY GBI procossing

and/bhit ma alsbibencheirgyd d@ele@trﬁetdnodllwﬁolﬂahe BAbstrélie’ Ihe support can
anti body (which, as defined herein includes full

also| r@f\’@t f r&ﬁtftqr?‘%?g henting ©ipest jo heat dhersubstiate fpFingi Rigeessing,
r I r
and g o By 8 Sl oG filbstrafe o 1B TRIGIAC queport. One
issud theagnaaTdtest lladhabais dexive size® vecraagesthiedtotarando dy vanatlon across
Ln one aspect, the inv
the Stiiate S, BSISTBARY 40V Gt Bt P rjastnent, asbaigsiipning of
substiate | RYBRNE 98 e %lﬁ?ﬂa‘t@‘)&)’ppﬂj’rﬂg sﬁQ&b\Hg@lh? Oy tcﬁﬁer chamber
i nvention armaceuticall'y acceptable dil uent
commeﬂt@paomagg(ﬂrpagmt or] teag)ifarmityrod thae pe@qesstrﬁeults achieved on

es _an_ar | e of nanufact
the BRI Ty SaMEL e ar® dnficfe ReaibBEih PohicBine shamper may be
unabié t&umfdrhﬂy g@ﬁémt@arplawﬂar(@@ PEE VIR IMB), tulnﬁﬁrmly deliver heat to
ri ses one or CD79b anti bodi es of

the aumngﬁtq (G ﬁ?f@dﬁEWDén@w(a@peeve regiens ﬁf/@ﬁﬂTWOfm gas flow due
to th@r&Yélﬁi%'Z o?leht]d:ngglogpfﬂesggg (ﬁig or%ﬁgQ%gﬁé (?J%%ﬁ egamber

whlcbfcdrﬂneonlyvmatwtheanele@ ts ectatal tib® sUBEMEIC tooamnagen@ﬂathe non-
0040],..In one t he i nvention provides

. butfer. L ef:
unifogDiiest saorpR BT LaASoP! (e RTAGETR TG eGP 9 the processing

chani3&P ﬁro?étlr@f‘th%fs@s'ﬁ%% al\Riry ERBeh&i6s %Pn%uédrﬁplﬁf%ﬁlé@ brocess
prophyl act ¢ treat ment a di sease, such as a cancer,
to peafaromivr a gmoéessing clearlnbpr dhatfreqalrewmejussbstame to[i@®4blc]>cessed at

es use

subaloRer R Al bF £TGHoTHE At ML ErHP R eR gMcor require one

or mBF& PStatdIOo bI&dtridal"BSHeRMBAS th AlioWh Bolve e nsddesivared/ © one or
prophyl actic treatnment of a di sease, such as a cancer,

moresceriRpRERifdn dhe subsiratepsunorelary hieatsrsyements)| obzwpomplexity

n t venti I gdes e L 0 .
and t({wbe? e@%}?ﬁgna?%% h%dbpr@pa{ﬁgt Béér’?}(yogﬁa hﬁihdi t%gnréeﬁgi'“\&%r totanonal
comgdientd és. gp&iﬁahﬂg@)’ﬂﬂw’a@ﬁar@f@pibyé aatlivdll hoegenenite phriicles, precise
di sease, such as cancer, a tunor and/or a cell

and rﬁ’%ﬂei”ﬁléﬁeatmﬁ?@r%h pr FQ'CM‘?J] sygtesne dsirlie, reséng electrical
i nvention provides a method of inhibiting the growth
of a cell that expresses CD39b, said nethod conprising
contacting said cell with an anti body of the invention
t hereby causing an inhibition of growh of said cell.
In one enbodi nent, the antibody is conjugated to a
cytotoxic agent. In one enbodinent, the antibody is
conJ ugat ed to a grovvth |nh| bltory agent [0044] In one

o g, o o



170) (containing 71A 73T and 78A), MA79b-grafted
“humani zed" anti body variant 18 (Il abel ed as
WO boobT2ms vl 8"; SEQ I D NO 189) (containing 71RCT/¥S2009/030996
and 78A), MA79b-grafted "humani zed" anti body vari ant
28 (|l abel ed as "huMA79b. v28"; SEQ ID NGO 208)
(cont aining 71A 73T and 78A) and MA79b-grafted
"“humani zed" antlbody variant 32 (| abel ed as
" huMA79Db. C¥>E§§ SEQ | D NO 227) gcont aining 71A 73T
conngeions anerliableodatiivaaiige sedSaccor di ng to Kabat and
per r 7.
00 P R B BY B T Tor 2 FabRll e, SR ek 1 %upport
posmmxeahd/pomﬁtzl}e Bi gubsirdle shoing aasubstratepRo i) orlsicbfdoes not

reQUISERITE RPRIACE AR e soH A Endh NGHEIRVEAS 158 Hil dnaintain,
provmesrgbo%pm@ceeem&nsmsafeﬁatﬂeI Endide sy toh@nid9b- gr af t ed
humani zed” anti body (HVR- LI SEQIIXI\IQ 131); HVR- L2
(SEQ ID NO 132); HVR-L3 (SEQ ID NO 133)). The

M@ﬁgﬁﬁmbl e light and variabl e heavy
shown single am no acid changes

t
A M e
comphdingiza (sﬁ!E@rdt@ éxl(iipleﬁS&)mpnsm:yFa iHBuralBiQfl ;ﬁbrﬂ@ha&ki&g) ord or more
aporkiSs Mt oo AT forbise o <81 Horb o ortioHiS wherein
eacHN\@ﬁQ}g@%il é/e&* pdHeRR ZBhied Y UPQ&Mhé%ééﬂ?@&ﬂﬁ%ﬁQd Predomlnant

5. I ncl udi ng huMA79b L2-2 (also referred
flow Ielineetion dbat iszm)t the bamR7a ths-predgraireot flofe directiaro of the other

ploralfi f Pafifyacreahgbd atis P ERRE I Rnu e pSia’or a substrate
dlspcﬁl%gbv%rw %{etL%%(Sé%g?’%bﬁoﬂ thémsl &E@Msé%i&%af%@%%@%glon of
the prgagssing chambentand/p- qqsﬂrp hablwnfmydute reeRivid a signal from

the ée'ngHF %Paq? %%ﬁ?%(a { cmroljtﬁg)qqogg@% 8@&%6%%%?& g&%&%ﬁwlhw the

¢ VAT &b Chal'ns out’si
flow bhmesfnmwmeamrw lag edcle hﬁﬂ%ﬁllﬂ@lﬁt? of grentsi fearh the drleeor more flow
MA79b graft and are not shown. N o changes were
CO”"@ﬁ%rérved in HVR-LI (SEQID NO 13 1) or HVR H2 (SEQ I D
1 Y/ NSRBI RASE
[0011?00064%5%:?8{’1???’ 1I}4i\ht§\%sIg ?‘gllcizcgféu anal ESI S0 ?k? ect e(? chamber,
compging @Eﬁlgmlmmbi Ipodselsat arechddpted toueache pChTdb adfiaw lobdipid to a

surfagﬁ? $ l ed a rgbem \g géh Ihﬁ,ﬂe@%{ygpglpprtfh&gﬁanse % first port that is

adapW?cb‘rékEéhf/é @5k HOMBOInZ 8 irstofi s ReA oHaYr éﬁ(ﬂ‘tcﬁrect ﬂfé HOidN® a first
huMA79b L2-2 (52R 53K, 55G 56K, SEQ I D 22).

directionaroBesmd Pofodiat BIRJapBdL {0 SEBIVD axlcﬂu'cgztyomh@mwbd flow

o e 250 PR, U A B

receidesd gort Gdnaat thgenBow idvpltratlenantindiredxtthadrlid bh & third direction,
- domai n of human CD79b (huCD79b ecd), the extracellul ar
whergipnali Igask a perian eherlaw o€ duids frzam(the OhrehtysRidaarts aknadapted

o RO RSP EAL P00 P EBAAREC A% oo o

positenovk it eubstratnaigpeisedoditisiel acpedeasing-@QIEAD of the processing
chang)re[r: %rg ;eectsqrgl&@glé de{égg <A0 79bg§rt§|frtgggwe re;ggﬂeﬁrom the sensor and
is adWec@ptcgbaﬁﬁgldthehHHﬁﬂbﬁ‘%ﬁ ‘thedddadye ¥ ré&ﬂ?&ll%ﬁﬁeh@@ of fluids
34 in the first 'um or as frame
from th\‘:efnfsl rescond) amm)hntobﬂQVMeoebwil@reel I uI ar donmai n of hunman
CD79b (huCD79b-ecd antigen). MA79b-grafted "humani zed"
anti body variants include ad "all framework" vari ant
where potentially inportant nurine framework residues
are present and variants (labeled 1-34) with
conbi nations of framework mutations with or w thout

HVR nutations in the variable light chain and vari abl e
heavy cha| n as deS| gnat ed MA79b grafted "humani zed"

Y a o



[0076] Figure 24 shows (A) the |light chain sequence
(SEQ ID NO 229) and (B) heavy chain sequence (SEQ
WO DN@09R228) of humani zed cystei ne engi neered aPCT/UEDIDIB0996
anti body (thio-huMA79b. vl 7- HCG- A118C), in which an
al anine at EU position 118 (sequential position
al ani ne 118; Kabat position 114) of the heavy chain
was altered to a cysteine, A drug noi ety may be

oo e A oS P et R B o

subdtfbt@%&nbﬁé‘ih Wellie iy Bl FowAed fliidl 100a pRira Ay Cof ports wherein the
underlining I ndicates constant regions. Variab

plurglidgobportareompiifeoadirabpodribat Is a@@pteﬂdOrr@gewﬁ a élurd from a first

' ' ' T d
o SRtk P g P 5P Sty BhCURERBDETE Baptes o
rece[VeOthd flkidy ot 25 sebowé floN coh@ollérglhd cdipddt m@qﬂ@iacm a second
ID NO 23 1) and (B) heavy chain sequence (S

SEQ
direq('igﬂoanzise) thiyd ﬁaﬁatnarzé%r %@@r%d e r@ﬁglVﬁemeeﬂu@nfrpncmﬁbrd flow
cont Wet Qﬂ@ﬂn@:gﬂ% AN gtfhrlﬁl.lérr%ﬁ | 5} I&‘Q%tcahﬁgﬁron of the flow
ani ne at position sequent poSI
of flwdisafromethé]pﬂuralﬁahaﬂpq:msartel adaptdd Yo eﬁppdiretﬁtew;gm béathe substrate,

wasaltered to a c stel ety
POSILTIAG oSy A Ve Jih BLF Y & idionhag A5 SR9SERdN RLRIRFeSSIng
t i
regroﬁﬂé‘f‘ A P&d{éé')%(tﬁﬂﬁﬁ %‘%ﬁ grllcéﬂ?t‘ao r@g tﬁé ﬁ)%sﬁ‘i'.ﬁhsrl?f r%g g@gb%f%ﬂ@%bstrate
dispegatewithini thg prodéssing segiondtyante oégemfmsr amircoabbmng the position

o 0 SRR 5 D RBLESH T A 65 500 hedrg seconc

and i Wsé ef tHauserdserers to humani zed antr body.
[0078] Figure 26 shows (A) the |light chain sequence

[001<(ISEQ IEmipolimesty ohifie rBpnheayrtherapreviseoa enetbod SE@rocessing a

subshQ[\éo ﬁﬁ%{st Bgﬁlﬁﬁﬂ?éeéjsﬁ%&@bﬁ&@%‘cggﬁﬁﬁgﬁﬂwq{%D;Z?ok():essmg

chandbeanivhereih the) sprlrMeOIﬁasléﬂolrﬁr&(ﬂtw@fnéerﬁiconaﬁd:tbr @Bvices formed on
al anj ne 118; Kabat position 114) of the heavy chain
a Progessmor evriare of the yubgrale, dﬁ"\tﬁﬂm@ andlodt pf Aeiigdo three or more
i Y
porE MRS 9y SHEILISH Lol L ) sBEOH T o b fecene
a ﬂui'drirdmIajflr'sisﬂd)wwohlrotlerummbdweclethblfmmgl a 8rstglirection, a second port

vt ES LA S8 SR b T BE g R e e o
a sed@f&&%cﬁ’%n' had 'aClhrrd-B'(‘Jerlhaf &f daptb t&Y&G‘?\r@ﬁgﬁhﬂj f;@ﬁ{ &¢hird flow

antib V\,h "‘refers to humani zed anti b

contrptb@?@}d Hirg@rtbe ilwd;lmoavﬂn(der)hrecn@nl, M@Iereln lehileast @q:mmole of the flow

o WAEVSD 82t SR D SIS SRR of 1

subsiratel andhoBb-diGhy2RRE) or fordlpone @ ddpagd | W@%‘lrbbpﬂ"reZ%d in the
(sequential position Valine 209) of the |ight chain

samedyealiarerregelindathey slestrade on theulpraeidtpormpogs, monitoring the
posrti?h;c?ﬁﬁg bgg)gﬁﬁ? %Ugéﬁﬁgrcﬁ% %t\fvﬁ ﬁtﬂé (lr;cpcaécs@ d{dq'%dlé{g%l] use of

sensomn dmal cortexilingvthid pdemrbheofumréeaédlgenbﬁgle Substrate by controlling the
onst ant regi . Variable

nerlin i ndi cat 1S ) i
flow &éﬁ?éiﬁ@q gfreﬁ%ﬁ]%fgr% Pt thig PG 8nd pssignal received
frommagg@rgg y |taI ic. "Thio" refers to cysteine-engi neered

ant| body. [0080] Figure 28 shows (A) the light chain
E@E§ERJP(!@OBM DFSAWINGS (B) heavy chain sequence

i QID NGO 236) of cysteine engineered anti-CD79b
[00144int | bBdPO(& PRHCHAT IIESERRIAN afgiop inventigni brietinsumanrized above,

at EU position 118 (sequential position alanine 118;

Kabat position 114) of the heavy chain was altered to

a cysteine. A drug noiety may be attached to the

engi neered cysteine group in the heavy chain. In each

figure, the altered amno acid is shown in bold text

wi t h doubl e underlining. Single underlining indicates

constant regions. Variable regions are regions not




m ce having human B cell tunors, significantly
i nhibited tunor growth. Xenograft nodels treated with
W kioo/od2kA79b. v28- HC( A118C) - BVPEO- DM , drug | oRCiT/viez09/030996

approximately 1.85 (Table 16), or thio huMA79b. v28-
HC(Al 18C) - MC- MVAF, drug | oad was approximately 1.95
(Tabl e 16), showed significant inhibition of tunor
growt h during the study. Controls included anti-HER2
controls (thio hu-anti-HER2 -HC(Al 18C)-BVPEO DM

may g d1ael byrvieferapre - tadhe empm@nmmeofptm@eslﬁasweg in the

ol S s BRI B R e TuRoB e ATl go iustate

onlygymmahgmbbdtmemter@‘ Mm1mnsograrfd azmtharlafa:mgmat novtm ghn3|dered
the firs days of the stu " Thi 0" ref
imiting" 6] 1 $o0PEioR elice d N RIPo APYMATTER 19, Othe el effective
embBYifMdHiged antibody. [0091] Figure 39 is a graph of
i nhibition of in vivo tunor growth in a WSU-DLCL2
[001f§]D| flesgun_eaﬂ dge emellstonugtnpmﬂmatl sectogr wiew obdeprogiessing chamber
\/\/3 atg g gh} on of..anti-CD79b TDCs
aCCOE%'HP 88{‘80‘3’? Simers oL e fv RS o ug nieties
[0016]BMPEGigiMe, 2 MCa MNs-sectidur ReR- 6V R gisn &f @ grocessmg chamber
adm ni stered at different doses as shown to SCID m ce
and pighstraie sURBArt Bssemblyt acasrdingdp gmieferbediment ehths ingention;

oonr 5598 257894 BB B B 44l Mg o ono
emba@lmemidfrﬂ‘te?inyeﬂm% (Table 17), thio huMA79b. v28 HC( Al |

80C) - M- MMAF, drug | oad was appr oximately 1.9 (Table

[0018]7) o g 3RNB7 8 CURS-SRRUCARI 1ty mapngﬂwmeorda?mdo one
tely 1.9 (Table 17), showed
embé@gﬁrﬁ%?glﬁe?mﬁlgﬁh%@“ on oftunmor growth during the
[001$]t udy Figioet 1361 sisi aclcuaksdseational evi¢Wwubf ea pbdnepcaemiihg to one
|-HE ontrols(thlo hu-anti- HER2- HC( A
emb‘i‘i‘@@“ DRI hi 0 hu- ant i - HER2- HO( Al 18C) - MC- MVAF,
[002(5]hI 0 ipl,{%@gt '313'“-:&523 it -sddtfohalMHERABY '\/&M&ﬂ aa%r@lng to one
refers to cysteine-engineered antibody whil

emb@@mof&q}lmﬁnilqred antl body [0092] Figure 40 |s a

raph N | tunor.growt.h in a .
oozl 21 Rk ™ i nhrSlBlicuP el SR iR f port according
1o on@m}ﬁbomeﬁh o$ frsMmvehBdn;adm ni strati on of anti-CD79b

conjugated to dj fferent |inker dr ug noieties

[0022(]BI\/PE@9?9N7P A NDVRPABOMGIES AW of adeibstsater edppert assembly
accoflli F@%Sﬁé eﬂ&ﬁﬁﬁm@ﬁ} 8m\élrlp$é}n (1D m ce having huran B

celY tunors Icantly i1 nhibited tunor grow h.
[oozs)fenogﬂ:agurenﬁﬁelbsam neaﬂnemo/vlpahletl herosHg bEtTeHal WA8wHEX Al substrate

suppl%%ﬁgng B RO ARG OB OGBS g vention; ™ =~
[0024%_?_ ) )@%A@@Ear@ s‘rPHP I Canlﬁﬁéméﬁgr\ﬁéw%feéysu]osﬁgte support

), showed sign t 1nhibition of tuno
assegbhyadcaidingrig aneeembadimertofthelnyentieh;uded ant i - HER2

ontr u-anti - BMPEODM
[00254,,- an fgl‘rl%‘h?‘e Al° reep! w&?&&wﬁm{em i 3 quéifétes support
assef®IENSIRHING t8 B GADbEdinfsHt 0P @8t indBhlign;" hu" refers to

hurmani zed anti body. [0093] Figure 4 1 'shows a plot of

[0026] n vi Fiavree Bl is simplified sgheynatis vigysr efsalsubstintersyprprt assembly

accor%‘?lﬁ é@ ﬁ]b%'a‘irﬁeﬁllgf B ihd tl\gﬁu DLCL2 tunor cel s,

I'ng CondertPat i ons . 001 to 10000 ng

[00279f TDEiguee 9N is armzﬂou@btrig paftigl ceesy- sadtional viehof a port assembly

anti-gD- HC( A118C) - MCvcP AB- MMAE, 2.0 MVAE/ Ab | oadi ng,
according khpne sMmbogirgeniofdheinyantiop; Al 18C) - M- MVAF, 2.1

MMVAF/ Ab | oadi ng, (3) control thio hu anti-gD HC(A

18C)-BWEO-DM, 2.1 DM/ Ab boading, (4) thio

huMA79b. vl 8-HC(Al 18C)- MC- MVAF, 1.91 MVAF/ Ab | oadi ng,

(5) thio huMA79b. vl 8- HC( A118C)-BMPEO-DM, 1.8 DM/ Ab

| oadi ng, and (6) thio huMA79b. v28- HC(A118C) -

MCvcPAB- MVAE, 2.0 MMAE/ Ab | oading. "Thio" refers to

cystelne englneered antlbody mhlle hu refers to

Y I .



P2X5, HLA-DOB, CXCR5, FCER2, BR3, BAFF, BLyS, Btig,
NAGL4, SLGC16270, FcRH , | RTA2, ATWD578, FcRH3, | RTAl,
WO-2BI8942BCMA, and 239287. The B-cell surface nme@kE$2009/030996
particular interest is preferentially expressed on B
cells conpared to other non-B-cell tissues of a mamal
and may be expressed on both precursor B cells and
mature B cells. [0109] The term "CD79b", as used
herein,. refe%% to an nati,ve,CD79P from ané/ éisrtebr te
[0028h i c & 19PRS Uiy arratRREmalric visws oF grRorh pasembly according to one
embdRIRES of MO HRIngHR: monkey (cyno)) and rodents (.e.g.,
m ce and rats), unless otherw se indicated. Human
[0028D79b Figued $0Arieerisenielrér pamiat section' VRABG2A Pro¢ess{d thamber
and epncoded by, the nucl eoti de sequence (SEQ ID
acc‘%@“gﬁ) decynPadiaen &' s VAN as * DNA225786"
[0036Y nonTtigakes 1 (RO Bini iSomk R dbmiar sestidrevieivoft ® pASceseiiiPchamber
79b" or "PRO283627" (SEQ ID NO 239) and encoded by
accargiegriacinembedigwii oh e NSEWIOD NO 238) al so referred

oo T O U 9 R R o
procebsipyehanidertacceriing ® d@ anmooirasst ofghe invditiopel | . The

term al so enconpasses naturally occurring variants of
[0032)579p Figuig. 118plis @ cless-seftionah viewi of @apusiratieadoport and a

' r 0 [ j ei n may
Proc B R B e B PEE™ o
[0038uman Rigsieuel 2 yipea erods-seutionat hdews ofir aeporr apceplimgdio one

by. reconbi nant or synthetic nmethods. A "native
emeéH‘y@ﬁ@ﬁWﬁnBﬁm’ypepti de" conprises a pol ypeptide
[0034VI NEFi§iNRsS FIR- T MO ACHEESISSLURNEE Vs Ldiea n[.])rocessing chamber

correspondi ng CD79b pol ypeptide derived from nature’
accosliog ta anevamiedjoment of Be7iBkeplidnpept i des can be

isol ated fr nature or can _be produced by.reconbj nant .
roosdy S i PAA SR Srsrmeeditial Vil PR HEteR N EBRbg Bboording
to orioémMpeginéiR of e fiveheigh; Y enconpasses

natural |l y-occurring truncated or secreted forms of the
[003&]peci fRigureDrtd ipal §lpepupduosesgetionglasew £ &l puseaptor according

o iﬁ?@?ﬂ : .ural ly-occurring variant forns

to °"%e§@b?da| e?’ﬁgﬁ {pe @'%I iced fornms) and
[o03Tat ur Higyrec d8r depigtsal 4 eperepeetivieariew odf thesubstrate support and

polypeptide, In certain enbadi pents of the invention,
posifaning absermbly Afgeried Eppos SERGAEsTT Bblbedn ettt
[0038}e" €1 Fighe HBt H%Eic%.é?%rﬁé@@%h Vi | ¥ o Clpehafe Jupport and

pol ypepti des conprisin ul'l-Tength am no aci
positgading assamsiyaacording heancihenpabadigeni gfthesnvesttant and

top dons,(if i.ndicate are.shown in bold font and .
10034} oy FiGHIg " F5RiC S gLl RECHAT Weivaor 8 fnerBe) dbe barrer
positidhéldCaH @gaﬁaﬁ'ahd‘pbﬁﬁoﬁiﬁ@%ém{jl*‘gcéérﬂw D SHeCeRPYdiment of

nucl eic acid residue. However, while the CD79b
the ipsinfipBpt i des di scl osed in the acconpanying figures are

hown & eghn W i.oni resjd desi . e
tooad]or or £Su8aRh nathibed, EobEIPRLFE b Lo By BT BEAFY qupe roter
accofding & ¥ad leenisotimpassf theanvdiaionpt her et hi oni ne
residues | ocated, either upstream or downstream from

[004%]he afidtteaty dlepisds & P Yiaw of ik leweyubase rgtepaccording to one
: .starting amno acid residue for the

emb &@YS‘S}@EQ%‘?' 24 [0110] "MA79b" or "murine CD79b

[0042)nt | b&thure 020 " depictse aaperspEiigd dewi bbdy "supporseadd positioning

herein to cifically refer to nmurin nti-CD79b. :
assefOUTB R HREL S B o9 8P G aNG© SR PRBCGRIPIIGRASS invention:
nonocl onal anti body conprises the light chain variable
domai n of SEQ ID NO 10 (Fidures 7A-B) and t he heavy
chain variable domain of SEQ ID NO 14 (Figures 8A-B).
Muri ne anti-CD79b nonocl onal anti body may be purchased
from comercial sources such as Bioneda (anti-hunan
CD79b anti body; Foster City, CA), BDbioscience
(anti human CD79b anti body; San D ego, CA) or Ancell

o P T e - B - n o o T |



[0121] The term"variable" refers to the fact that
certain segnents of the variable domains differ
we@ziensi2vel y i n sequence anong anti bodi es. ThePGI/tis2va9/680996

medi at es antigen binding and defines specificity of a
particular antibody for its particular antigen.

However, the variability is not evenly distributed

across the 110- am no acid span of the variable

mai ns. Instead, the V regions consist of relatively

[0°4F’hvar|'a'ﬁﬁr%t2r1et®ﬁ?é§sc%ﬂ' | devationm®hor ksu@@na&%satz%)a Bﬁse plate
shorter regions of

acc%’? @(e)tr?eadﬁvéa%gg?w(%@%ggﬁ?@?gnﬁ%per vari abl e regi ons”

[00414]1at arigueneR deplidsaarpespectivs Viem@f albase platebdazording to one

mai ns oL native heavy and |ight chains each conprise
eonnger,tthf P AMGRIONadopti ng a b-sheet confi gurati on,
[oo4§pnne<>¢.§qréozs *d@b%%s Qxé%%wﬁéu\ﬁalv%f %%EB%Ing*&hEHwﬂe? PRbording to
| oops connecti ng in some cases formng part

onetehﬁodmlmlaetaof tbenmmnlnoe_ The hypervariable regions in
ch chain g hel d t oget her cl ose proximty by the
ro0aBfe " TaBuh 24 SeRE o Bk YL Do pPRREBEGTRY fnuA Yedsiio mode
accorBmigno diPEhbbliniéntiop thdmveatiomtan of the
antigen-binding site of antibodies (see Kabat et al.
[004Zk querfdgdreoRSPdepieisng eitie| viewnel Big sHpporitagsesbly iBta process

P ' I Ser Vi t] | Institutes of
mOdEgazﬁCP Ecmj%g? EE%H@&O%?\Q %@f)l\"?yér%}%@'const ant domai ns
[0048] € nOTo ifavilitate dustigrerilding, nidennichingferenast hbe@yaltohave been
antjgen, but exhibit various effector functions, such

usecastarreMsb.peaﬁlbken tgrdasignaintideniisal .q#eraﬁmsotm aiewm@@n to the
g@é lular cytotoxicity (ADCC). [0122] An "intact"
antlbody I's one which conprises an antigen-binding
site as well as a CL and at | east heavy chai n constant

' and CH3. The constant domai ns may
DET%@EQE%§8?€BT@§E constant domains (e.g. hunman native
[004§]eqUe@rﬁbé@lﬁ%rﬁ@tofdﬁ@alnﬂéhh&’i c%'ﬂﬂé}ﬁ?%?é & %?&HS@CQRp%ratus and

variant thereof. Preferably, the intact antibody
systemehet areousedid egpror frasiidnomnd fotte3] substratketliring processing.

e Tl R BT 25 PR 7o 37 R B ansrr
of hb@ﬂ%}weé%ﬂta Q@ﬁ%tréfea@ﬁﬁntﬁbstfawpéu;ﬁﬁrﬁ pegftiohed ®f aaProcessing
i ntact_anti body, preferably the antigen binding or

chamber. abThe appREFUST anthdnethodst desaribeddheram aigprave e need for
f = d

com B 2980y SAATERG? LA e Eencialy By 387 Bhured 1

acculPaiteQ.npoNﬁon St totaid a Exlastpdte @uringapataoenak. processing steps,

Pr ot Eng. 8(10 1057-1 [1995]); al h
suohy 7 .%:?ﬁp h%f@ﬂfﬁ'e%rocamnw&sﬂ ﬁ&@??%% aa?hg%%@@%'o? deposition
CV@P%I%@S% rz??hgé\ ' RBRRH (PVD) OBI%C@E? %bﬂﬁ@'iaye@rbe]posmon

onpri ses an antlgen i ng si
(ALDY) rwopeis%w\t\/eantaaboﬂry)caasbst hey., r'éerapast hroadsd ichgmber available

from AGRIFZoLfs e 4 CBAFORIFBERRRY OF 1aHreAEaTn process.

Subgtphésdhat-dRay foca P ssedanding ﬂ%s'rﬁél%bds':(appfa%tggeﬂﬁd system
a deS|gnat|on reflecting the ability to crystallize

describadineyein Thay mghude:, dgirare neblirsited 3o ¢D0mM.e32Gmen or Iarger single

. l.apg e.r mai,n _of th
crystG 3iiBof B it Bplsaité 523 bR R EeRo sy (@e,
silicophaaimidd>XSI0), JrasH) Mﬁ)ra@@ﬁr@ie (@aK@ oyadraiim Melidtide (CdTe),
respect to antlgen i ndi ng, i it has a single
cadmiymy gulidsi HedPly %QRR?V 'Pé'ﬂ%f‘ﬂ ngqihl@at felepidsf Qrﬁa}aww indium
yields a single large F(ab') 2 fragnent which roughly
corresponds to two disulfidé |inked Fab fragnents
havi ng di val ent antigen-binding activity and is stil
capabl e of cross-linking antigen. Fab' fragnents
differ fromFab fragnments by having additional few
residues at the carboxy term nus of the CH Il domain
|nclud|ng one or nore cystelnes fron1the antlbody

L, . o



anti body vari abl e domai n which are hypervariable in

sequence and/or formstructurally defined |oops.
w@vengd2ry, anti bodi es conprise six hypervari abdEUS2009/030996

regions; three in the VH (H, H2, H3), and three in

the VL (LI, L2, L3). A nunber of hypervariable region

delineations are in use and are enconpassed herein.

The Kabat Conpl enentarity Determ ning Regi ons (CDRs)

are bseg n sequence variabil|ljty and are the nost . .
Se'eemﬁ@r"y sg)e@aﬁﬂ%‘atndé{manhoseetﬁi%%@g%)n a5 Weliassheterojunction
Lodi . Ser i
cellémww gickahpldl A/eRt or%%ﬁ‘éag\zétfﬁlg'sgglﬁﬁ%feg( 1%¥Se;‘rrébly, the

tional Institutes of Healt
subsTraded iaee ciedldas biuhsoelddd any bthdradeatrable sbfapehdn one embodiment,

the 3yRSET. 819 E089)TUCan S CRHE BT hdenaHHEIBOR! gemiconductor
devib&9 ForRNon WTHIRLESSIHE IstefabB e THRDGcBETRE Suidce, or device side of

convention varies between H32 and H34 depending on the
the subgjrateois greetadiyporf tthe orposhgc aigeeot Hee Ikabalrate from the lower

u ricn C aces t.he insertiagns at,H35A and
S“”{%ng? qffﬂg%gf'a?}e[@ © Awﬁglh '5@%’#@%# '@%HWG %'he | oop ends
32;, if only 35A is pre t, the loop ends,at 33; if
roosfi - 48 gesirlssBta-kR g ihe inYaiopdRRL RIIdS SyBsirate suppor
that TigealﬁBMohgﬁﬁﬁé’rﬁrPégiiSn,r QRERN Srot AR §SS&HstAatE UBHP ™ $i8id that is
bet ween t he Kabat CDRs and Chothia structural [0ops,
delivened draen ubeae by rifeo pdrisdbeoead dn' & sbktraiet sbppigrt assembly 100

(PRS043 BB Soud S BY Aoy e RBLRRISHIY 8o i
deliverdd Fidm Hid terelr &Smofd §oHeStotw 8%rfhEe 18f @R upktrhiRe Rich as flow

hypervari abl e regi ons are noted bel ow. LooE1 Kabat AbM
rate gingt prieptainn gt tha I'stieaan’] glfivid gelivaradirorgihe uee 36 more ports,

o 4TI b T R T s
posiﬂli_lggngﬁgrﬁﬁ Er:trfmlnieh d‘ﬂuﬁbefumhté-llli_?zbﬁﬁéﬁgg Hﬂl_lggkﬁl_g%MEggl-ﬁéggnentum
"a”ﬁiﬂﬁb{ﬁF ”(F)ﬁtgg‘l &?ﬁ%ﬁ%ﬁ‘gﬁéiﬁwsbﬂﬁﬁ Jut0R1 0 1h¢ dargs] mparted
by eB¥RFUIREIEhEcdElE %?qﬂfg%d ?(8}3?%%%(3%25%%?%@45 e poved and be

ypervari abl e regi ons'
positfdried asiGesdedby bi6e B a(dl@jechiodp8ondd! §ys3¢mi Mg Hevivk simed shrink

26-35B (H 20-65, 47-85 49-65 (. d 93-102,
the (§iEraase & i, cqiimtnalrn ey e atcyl fEPaSednkis oenerall
desifa®fd ddesreabnt MuThewed @%@édmgtl-‘gq%ﬂéfbftofﬁhea'subsﬁé‘ﬂér  from

for each of these definitions. Framewor k" or
contagtiRy hestlrmebencempeoseatsy suchisetheopabsirate siuppest surfrge 110A

-t : vari abl ' LESI er ej [ -
cur 8B, O PEE YA 3P e B8 6 ORER el BefBl PE i i o
gas, | Juckahatnitrogenr anélien aargbrp dgiplionn rf@d)lﬁfoefyldi’@%e’#ﬁ dmMcombinations

Kabat", and varjations thereof, refers to the
therqlfpidin sgMeyanpriicatiers coWr becaliguighayeh aamaigt e donai ns

or light chain variable domains of the conpilation of
[005Ynt | b%o@terg iTn ilkisbatesetam| ispmgtipuepastial srofx-seational ofiew of a

prooReie AR, 101 HAACEhnially ohE uchibue duaf b2, 7584 63 ana a
substiaiengupgurs assemiellyi 100 s isedispddr) mctheddrobésag régibNa 04 of the

aci.d sequence may contain fewer or additional am no
procersing champes pBhdilmgensral hrreenssiog shamber 1Rddnay kg an RTP,

[ i vari in .
CVD, D A-Oraeh o, Sy S 18k S dilTPlteh e £ KT Tthér similar
type aofi sobsicatd prmssingr ebachber 528 hac cobstiratg soppadasgsembly 100

after residue 52 of H2 and inserted resjdues (e.
genefelly BRRETS. SBOYIAta RRE. 14D dtish doieTY coHeR: 130, and a

after heavy chain FR residu@ 82. The Kabat nunberi ng

of residues may be determ ned for a given anti body by

al i gnnent at regions of honol ogy of the sequence of

the antibody with a "standard" Kabat nunbered

sequence. [0139] The Kabat nunbering systemis

generally used when referring to a residue in the

. o A A PN Y "



anti-antigen antibody (Fab form) in PBS, pH 7.2, in

the presence of increasing concentrations of antigen
w@sgomeaens ed in a spectroneter, such as a st oppdT/082009/030996

equi pped spectrophoneter (Aviv Instrunents) or a

8000-series SLM Am nco spectrophot onet er

(TherrmSpectroni c) wth a stir red cuvette. [0148] An

‘on-rate” or "rate of association” or "association

rate" or n according to this invention can al so be
sengjeg éﬁﬁ?'ﬁ‘@&’ m Wat ee alipcemmunicationakifbn systeamaaetsolier 120.

t echni que descri bed above using a Bl Acore - 2000 or a
[005R] Acor le" engo @M EIiMmeot, easm@own Pinsdr'a@laway, )sabstrate “W” is

sup&o‘?ﬁgcf 8R elHe gRﬁa’ g%b %Ilvf'ge?%% qom MeIH/bez)té %g%t'gﬁwl ﬂép etpr}he ports
111 C{eﬁkyt@ﬁe ahauh ifeiread liry thé giﬂjb@ﬁgfeegu@éorﬁﬂﬂ”t)' aFiguYe 2 is a cross-
bet ween two nuneric val ues (generally one associ at ed
sectignah vieWagt i dytiait afhthe myecrssity shamhes dPhethat contains the
sun RS0 URLEH, My REYERIE IRAERL O oFRLAPARIIaR 502 of ne

procésérhgr elnmebbetmeen Ihhidig wiew ad lsﬂbstratebeWor% bmmtd»r&ecbrabove the
and/ statistical significance with

substfage éb'Fng 165& bY et & ofetvared faroxgharqrs i i ¢ Sechalipdapp "G is
o SASENES LR e Kt Slon e FHSSSTWIEE i o
creafﬂ]%)y Kbh@fflerdaBl pay éesbethaenadizut 1406 amnl abeuth0§O luas,spreferably

t han u 0% preferab | ess, than abpout. 20%
betwsedr abad 107 4t FEABATOYO 165 b CR8: SRBEHgRens: theysubstrate is
elevéﬁ@bluﬁbf)@tr 5bbeyref Q’D;ﬁﬂﬁ@h?oﬁpééﬁéd?f rﬁ‘ﬁ‘témﬁ [s%ﬁois Hi optical
phrase "substantially reduced," or ubstanti al |
sensgirf mayehe" pog@m@nﬁee@nfmur@éﬁ@t@@egt gieni tieetbstrate is at a

sos RGP LUTATES APDIFET IR 4 MiEmon, v

optidahgenséramdaihe $yzeerntdd@trods:s 020 ateeds@w td‘lc@htrol the desired gap “G”
ref erence/ conpar at or anti body) such that one of skill

by adiysting tha Howsielivered by enra of mereipf therkattse1 bkt ween t he
two values to be of statistical significance within
[0053]he cdRt@ne egibaditeent, dhegiubalratsh anprerérli1ét can lsakumed from a

y v I n Th
morde38hds BRUEE, dnRonplifel B 55ty BEAENS SH9PER) =T suppo
subsglaea; eurih§ proabsyitg. 100 oné efrebedimengr 8t enbéth@s alpart 110 is
20% preferably greater than about 30% preferably

madg i £ E?et@'héHC%l?@u@'UW/empﬁ@fjeﬁ*%ﬂﬂl%sg&‘r‘@‘a‘t eln @n@tnewamod'ment
the é}g erra%nglé F%:{%}Prrgg?g% grﬁada&mel égégy. Ecgﬁ-u,ﬂ%}%&nsucan?ls &é’ﬁnzl gapphlre,
smcosm arbidiet aluminedzieotnia elurnonunh nithd@ rordradrob odyide.an
sel ectively bind. The target antigen may be
[005470! ypdpiei laid caliaiysyase, 1800@@meﬂaﬁﬁldﬂ)ntélh§l @he ftﬁphﬁ‘ﬁe fluid
or other naturally occurring rgjynt hetic conp
controf gPRPRBPYLS 1k arager t@rﬂ'P\:ﬁf@ﬂ 3 aorpimlgb@;siqhu@ry of fuid to the
pons[pﬂﬁf%irnf%'& in &EBﬁ&FatELé'TgE‘pﬁrﬂ@evmcﬁ érﬂﬁo&v%rﬁ%@%ﬁ&dehvew
herein i's a framewor ihg the am no
systese ddenaentains anéoromovfltivasmwoek (eer, ifluéd sbumsaﬂ J3AvB3B) that
| obulin framework, or fro uman consensus
delivef BHERgR (E2CA Ko pEES . hitaftine Smbuld KOMEUG GviPokg.0-. fluid
contr@llﬁ%@”&é‘wbm@qg" POLBY, Tarld BPBYRAIK Bhe TBHRDIE USHEBE YRlves (e.g.,
framework may conpri se the sane’am no aci d sequence
controhgalee$ ,138A- h&':’;B)coﬁln@rfImeC@?tea&ﬁlrg deyjcesrans adapted to control the

o, ST S LB B Sof A T R AR 3 by e o

preferably 4 or less, or 3 or less, pre-existing am no
acid changes are present. Wkre pre-existing am no
acid changes are present in a VH, preferably those
changes are only at three, two or one of positions
71H, 73H and 78H; for instance, the am no acid

resi dues at those positions may be 71 A, 73T and/or
78A In one enbodlnent the VL acceptor hunan

o ey o



native sequence Fc region or am no acid sequence

variant Fc region) of an antibody, and vary with the
wa@eaoploowtys | sot ype. Exanpl es of anti body effectPeT/US2009/030996

functions include: Clqgq binding and conpl ement

dependent cytotoxicity; Fc receptor binding;

ant i body- dependent cell-nedi ated cytotoxicity (ADCC);

phagocyt osis; down regulation of cell surface

receptors g : B cel l receptor{ and B cel l
comigaNdsa 8pBh 1ofTh 1h8] SYRRM: ATHOIEE 1251 dR ORgrabodigansethe fluid
cont%&hﬁ@fd%\ﬁ cés %rée ShHioh&P AL oA c'o 1ol gh#bs? that are in
ain, |nc udi ng native sequence c regi ons’ and
comvramlcaattoernhetgneosB&steml tordegler t129. b dn raahathiesembotliineeritc the fluid

on, 0 Io ul in heav ary
contieiihg, dietivef e B aug sTiich Bel Fegbaioued 8 Sy derimgdows at
varidus thﬁ/hcbrés%gmsan THE R8n@6I B i8S ARtrate PASIEHER can also be

Cys226, or from Pro230, to the carboxyl-term nus
affecttﬁ@rtaothe e of fleidsi (e, Igﬁ@ﬁﬁ% |(qte®)ddmw¢n§d @gctbedmrm; or more

porty. i B Yy RIS Mg g B Re: GROGIensiy ReedTo be taken

into RIEEDEIMC atThensdléctidie oR e PORY geRErally hmesioaRbNaRE lidto account its
engi neering the nucleic acid encoding a heavy chain of

affegthen aifiei PERPSsAkeipgdPagPymed inothsopragessingr régioacio4. In one

d tions
emoP AR IR SRBRLA SRl BEBEROPIL Y h0A, e BB d citeren
comtfééhﬂom ebaduige yasosed coaipbnents hoshd m@nhbapwo@@sahgv're@q)n 104
mxture of antibodies with and w t hout the K447

(Figyreg] JoRfethey @@Gefsmg FaRaTolH dreng egrassingsEes s¥amale, in one
t \Y e [

case_SHERF L DARRELRY ool 0118, SEORCNLE chegfsg 4. pocessing

regidﬂDﬂZDM—'maye:rmMmra kgaadomgapdk[lﬁ@: iphagddpt (d)espcslt al(matenal on the

A, T i B G e e i e
fromrtBE Yok 11heis '@nérﬁ%é&'ﬂwé%r%r@@ﬂ?' dIRH A hifroBeRigPEi

donmain (e.g., an anti body variabl e donmin) and canh be

Sses 0
[0058) anpﬁg{é IE%M(]S? i\églg%ri%g 286 nﬁﬁlg ] 6ogfé.ﬂ§%dn9ﬁt dource 121 and a
sensgeql%dbaﬂ:care eppsiivnecoipriesse Hre subsatec pdsiiequesiaiéve to the

L denti cal t he, am no aci d uence of an Fc re
subsliginGURRPTh 0 e Ry i ERERS s he Yl g uoler 120 so
that lHéC duigorfontHd é/lﬁas$|%1@é‘W‘é§n|Bé'E(Ehv'e@g@orﬁFolFe%CﬁPme((ﬁ\Qﬁ‘/éﬂ/ of fluid

A al |l otypes); native sequence "human
to thEegomw 11dat |hvéh§eqm‘maﬂm§re |Ilgtu389urqee¢2branohaensor 122 are

posntfb l(Jj\rlsg saqg\?@%fvu ugg[ﬁ{}g]ra?%(;ﬁ% gc??lﬁ%r?écg{}u a?ﬂ@%@eﬁle /_g\)osmon within the

procéssiig @hamber r1eg| Qﬂlea@ﬂaﬁfdrﬁtﬁ*ﬁ oRtheAlRdH OEA¢FiguRRAUSNEEceived by
which differs fromthat of a native sequence Fc region

the sgpsor {24 &osn the hgfeta%qur@%é%rﬁaﬁrob%mqwtﬁmﬂ by diag ispstem controller
pr 0 ( »
120.Br SEAHY D ConTBERIBT. R0 0l 0L LB B sensin
conflgmamonadnobrmjbmbodunem as@mmreml Figusesnatande2 S’mqmer 122 is
Fc reqgi.on or to the Fc .re a parent onpe
positingd° it @batit-othe B0 GIBAS T e apaRAte: GHPPEr 110 In one
emb<§d4|@1%tn'tté‘t§e9@§r 192% FHC%{p@é@% ¥ndhiyP tRBGBL1ABE otnotifébQ#!%e of the
five amno acid substitutions in a native sequence
SubSWety tm sensé rthe heositon efiaomotth tdregshosnthepslilypeye itdeallow the

var| t Fc ion,here I referab
rotatibiE) ¥eed T iy R PEo By oM the Jiskiercd (b fon deatbtes pass
throu@ﬁ%@@eﬁ@@'/@ﬁew dfh/léw WehileeBieOserRinga el 123 in Flgures 1 and
pol ypepti de, and nost preferably at |east about 90
horol ogy therewith, nore preferably at | east about 95%
honol ogy therew t h. [0168] "Anti body-dependent
cell-nediated cytotoxicity" or "ADCC' refers to a form
of cytotoxicity in which secreted I g bound onto Fc
receptors (FcRs) present on certain cytotoxic cells
(e g., Natural K|IIer (NK) ceIIs neutrophlls and



300, 310, 320, 330, 340, 350, 360, 370, 380, 390, 400,
410, 420, 430, 440, 450, 460, 470, 480, 490, 500, 510,
wG2®9/0%203 540, 550, 560, 570, 580, 590, 600 amdTUS2009/030996

acids in length, or nore. Optionally, CD79b vari ant

pol ypeptides will have no nore than one conservative

am no acid substitution as conpared to the native

CD79b poI ypeptl de sequence, alternatively no nore than
8, 9, or 10 conseryative am no acid

"@atféiq tdit |tB'i‘PUQ§' O5RFAr dUPE oSMROTn&PNGUreligR, Or even a sensor
conffb‘ﬂrﬁtﬁ’cﬁmﬂa‘i’ s%%qféﬁ?%esh%%ﬂgura? BhS &tk r{o%intgﬂhé‘& 16 ®e%imiting as

sequence | ntit respect to a
to trpmlsyp@@tofdeesmqeem SInQeeanﬁ:Dﬁéanspaﬂfypelpltormg ffepenitien of the

e B o G S 5o .

one bAfdirAaht, W fdiror&ffeivk ena6t Qorﬁﬁ%ﬁlrgﬁ’&'?ls' lﬁ‘sécﬂ% SRl theposition

pepti de or pol ypepti de sequence, i .
or mesipy s ghe @elb§t=5qt@enB@trosﬁfte@tlvalaegaowsggema&eqtmhhmu amngdreceive

e OGRS LARRRBer RGBS AER G A ™

onseryativ substlt S as of the sequence
10056 ant 1 37 S8t GO E2uF FeBLEChio CRIEN A FAgouS components
usem@rmple@énﬁws@@tﬁhté %ﬁbﬁaﬁ%sbén%w {00 gﬁa ptpsc@s%%eaﬁ&mber 101.
in various ways that are with he skil in the art,
The fsystems canicellerud2fgispgsinesally a}eealgnaﬂl to dembtal@rthe control and

autoB G P R B e Bl 9L 8e o comva
procd@élﬁg irie(GIPUY eRdt shGwiRR rasRioey $ndtosh S WiidNupport circuits (or
nment , _i ncl udi ng any al gorithms needed to achi eve

I/0) (?é)hShﬁWnél iTgRfenY a9k peiane ¢hany ﬂOé'ﬁg%fwomptﬂﬁreprocessors that are
usecﬁqguﬁﬂﬁﬁﬁ' ebé‘l@inﬁg r%gntrgfﬁﬁgpk}éﬁg@sesﬁ? l'f]mnc’uons chamber
owever am no“acid sequencg identity values ar
procgeses ate dupsonh atdvearee@us ndetectoTp arobsts) neoiops)tflid sources, etc.)
pr%%ram ALI GN-2, wherein the conpl ete source code for
and K e PrOTeTeants-6- pPURARLY TUPPPEbIRMRERYIGw, POt supPly
efnar
g e P YO N RIhe P e LS PR ornectod to the
CPUj mntiatiay be baieowr asrehoém feadiy awailables exemory, such as random

docunent at in_the .S. Copyr fice
acoef aompnt 4y dpad iy el {aPRA. okbd ke Rt &R or any
othel%@M%f%ﬂQntB@bﬁgbﬂddé‘ﬂ oNeem&t85S8R8% instacdshd data can be
programis publicly availabl e through Genentech, Inc.
codedqiich stogad wilthie itke anergary farinstaugingniee @BUcoiEbelse@port circuits

I 0 rQVi T
aro SRR RS ELREISY UifolBa T PidSHP I ftgrveniionai
manragrer hiengusyst eircuits ehey aldlydalicgehal pbieX s\ ﬁpﬁé Abdk circuits,
guence conpari son paraneters are set by the ALIG\-2
'”PU@}%@‘ﬁarﬁ'r&HHWdoSHBWS\F%’F‘? pod 781e |lHkesi t fht PGIEaTINdPE cComputer
[
bR Feh RISt AP BRI oq it Jacko are
perfoginable am mcsubsiralt%eﬁ’mefm@lyi\ th@ pragram rsrscattg/mmsr(eaalable by the

A S R
exec@ti orF%WBLd:@rﬂFol BofCRiet ARioVelRet] BGhEsH, %&@Wﬁﬂ@eah%mr?ltak’lon of a

or agalnst a glven am no acid sequence
SubS&&ﬂec@ipag avithathef AIIRSProtess r¢¢ips tasks dndivalious otiamber process

nu 0 resj dues e

recing’ sy e e § R BEatuhEEnar aRnl: o 3% ameodment
the shbleNcontidlien aiayPuegrconvenidndNPENcopfroPardwtHPns a8 Ctontrol the

where Y is the total nunmber of am no acid residues in

B. It will be appreciated tHat where the | ength of

am no acid sequence Ais not equal to the Iength of

am no acid sequence B, the % am no acid sequence

identity of Ato B wll not equal the % am no acid

sequence identity of Bto A [0179] "CD79b vari ant

poI ynucl eot| de or CD79b varl ant nucl e| c aC| d



[0188] Nucleic acid is "operably |inked" when it is
pl aced into a functional relationship with another
woeowbede7aci d sequence. For exanpl e, DNA for aPCT/US2009/030996
presequence or secretory |leader is operably linked to
DNA for a polypeptide if it is expressed as a
preprotein that participates in the secretion of the
pol ypepti de; a pronoter or enhancer is operably I|nked
.to a, coding sequence if it affects the transcri
delivgfy phﬁwgetag@ gnsdp actively soptrel m%wp@)@,qoglqog nd/or rotation of
the Qpefaply linked to a coding sequence if it is
positioned so as to facilitate translation. Generally,
[005?]0per 39'(%@' érﬂl‘) glmém%ﬁhé g%ceslgﬁdjc% ea% Q% |n Flgures
nked are con I'guous, e casé o Setret

2 arldeadenn edgd |bgau|¢e155a|sdadded tadha Gubsaak shbpﬁwears.sembly 100 to
enhancers do not have to be contiguous. Linking is
impraye dhp | NgABal HpIfeinyht obihasubstivishidiingr BOCPFSRgonThe thermal
edgeSPéﬁ%r 5 fs YGRSl BoodWiigh RAES4 pdrig f(YlFHJ?}%érfbes the edge of
ol I gonucl eoti de adaptors or linkers ar€ used
subswadae)r\Maamthmlts itheanoeamieohal tipe scbstrate WoiBORks boundaries. The

edigey B EieRtn BoH OB ENR b FOSTH RGN TERFIYP Mor TR apt o¥iaeg heat to
the 885@%’5\1 ke | 's%b%ﬂaﬁém' TheathetRlaf WdRjed %rr‘?@pgnm béPPmperature

probe | ength, washing tenperature, and salt
contidlad ensingt |a<mnps | amipedided| reSIsiwgehegm@e@err@@m rer other similar

meaily 80 Bt B BB dGiher &l piPeBs hefivels u1s FiaAl sfiog fagier 5 and
the UBBEARSS ¥ mgépmmsm@ﬁntah@d@@bbmef DinayjerstabriediddNoiOa material

r eanneal en conplenentary strands are Bresent in an

that EﬁﬂHcﬁéﬁhérHOt%laé\ﬁCf&i@h'ﬂgrﬁl qqnigminatiparcfttne subshate surface, and
hi [ I t

navells 80814 4S80S, Sh TR ARG, RBUPERATED, 115 cxampt, ho

thermall @dg@éamfmfemdwbe fabricdtedamorhea nsstdrialAsush raassuluton carbide,

t follo that higher relative tenperatures woul
Sta'”leéﬁost%' WBINURR $IEGRN.i IHMIRR Pk ?dHngh r?%'ﬂ‘é’eé%tPfermBQWf“ef Other

attrio(fdd & th%"lé'ﬂ'g lS;dJﬁ@F gy H%%u%@é&ftﬁ@?er &Ecu@?gﬂbbwl

etalls an anation of stringency o ybridi zati on
t : I
[oosﬁ?gcﬁg}}ﬁ E‘C@FS(’}U@H%:%’( ﬁ)tugresr’&é%@gg%? F’Bogcﬂjtﬁﬁrlhat can be

used(fbg%p:pon{t Oﬂ@ﬁ]lor‘i Stnd/mlgmwtecanmtistmré Woathat lig @lmsmoned over the
strin on itiops" ef.i ned. herein,

subsirgiensy rpﬁms of( %)e néyﬁﬂtw Qﬂﬁralghp%)wd% orienting the

one &t Fr?d?@tﬂbr@”% h'fSﬁnéc?W?rﬁ@%HB@trél%r H99 dCtha )fﬁérri)rllt@ractlon
0. 015 M sodi um chl oride/0.0015 M s |umC|trate01o

with dbeli lwddideingl frooh fart evithin 5@3@Ol(t§)1b1‘rpﬂ||@yv dioe i sugpstrate to be

suppplpty Ruilbnst shel RIRAH a8 feafels (¢ piSled ST Siusting the
velocit®! HEWahRY ENOwith %uirits ahd /ﬂQ:dl%é}@bbéVWﬁ‘b{ ety @g@&ﬂr@k@r&/r@ce the

OTM sodi um phosphate buffer at pH 6.5 with
momegptinyexehabge @ad frishan ssertesh ketweandhatfluig apg, thersytsjrate can

be u écl)dra ?r@angﬂémhcétﬁ& p%gé?c%rtqggv%l %5@3 V@agé;% f%agut%WAtgyrala‘?ge/ to the

substater atgdort 300Mvit Sedi blmmlf@imhﬂiai flows & the SObé(%l@@dglh‘m (e.g.,
pyro hosghat e, 5 x Denhardt's sol ution, sonic

MachsBymBa" shberaatiiam PS@’errﬁTﬁrﬁC)UP"OQ@/U%@S;y %maeibnfd Hb&v@rsawstrate

T

nozzlas14t presstissshitgh- wnﬁtwausgaeﬂteyﬂumism erihshstapegtuoes @t la )SUbSOﬂIC
nt ai ni 38 5DTA 55 OC [0191] "Mboderately

veloc t/ralnﬁ'ggrﬁaués ¢ fIoyHe-beeoksd- i denti fi ed as descri bed
by Sanbrook et al., Mol eculb& Cl oning: A Laboratory
Manual , New York: "ol d Spring Harbor Press, 1989, and
i ncl ude the use of washing solution and hybridi zati on
conditions (e.g., tenperature, ionic strength and
%6DS) | ess stringent that those described above. An
exanple of nDderater strlngent condltlons |s

o, PN N~ s o



| ynphorma, marginal zone | ynphoma, diffuse |arge cel
| ynphoma, follicular |ynphoma, and Hodgkin's | ynphona
w@arpw9meed | | ynphomas) and | eukem as (i ncl udi nBCT/US2009/030996
secondary | eukem a, chronic |ynphocytic | euken a
(CLL), such as B cell |eukem a (CD5+ B | ynphocytes),
nmyel oi d | eukem a, such as acute nyel oid | eukem a,
chronic nyeloid Ieuken1a | ynphoi d | eukem a, such as
acut e |ynphobl astic | eukeniia (ALL) ang.
[005%y e odf<PsieagMmbodimaat dt ﬁeg]eﬁéﬁ‘m?dPo‘é?’g'QW%h‘a? @negor more ports
111 68! that @meyT defldr ATRAGIAILUBBREAIS vellchf (B! MR ﬁﬁr%ber >1),
cancers of additional hematopoietic cells, 1 nclud
since dhey haw phiesruse gagionecieatsd asqurslitiiesaspris o tosthe ejeC’[ed high

veioGRF NG Niart keadsed 3By brRl: 6" SAERIHGEL, IF "R1q egfbodiment, the
aperfifbs 9.12AhSBei giitsudie cantod APInEBtBhaRs la converging section and
proliferative disorders selected fromthe foll ow ng
divergingphestion sethaldbgknenzle shppeta g Nie L avaggezde) wél NHLW for the
creaﬁcﬁ# ar §§8e.%8ﬁh%?o% Wf?weNW e 6r8E9@%F%8Fq%ﬁ8&%ﬁ% the critical point.

ractory roni

It is beflimlé@lcmtat by ldelivenm@ a(§dd-at sepaisbnicyvglbeitigs intotion of a substrate
nphome, | eukem a, hairy cell |eukema (HCL), acute

can P9rﬁﬁ6t9>¢t by Th%dﬂ@fﬁrhcw\ﬁq bythe Hewtfcgase fowangdsymdowy pressure
earo isBI PO Suf bl AAPSRRelstEb 98, ERLIAN: e moton o
the substrateyicaal be aoatrofied [byc dekveringmpingeraonicdflaivg ffmm one or more

| ar B- cel | nphoma ori gi nates in cent tes in the
strate QR PlireoPORIaHTNG CBERPRrISTSH 4 GUPSTIRRJRGRSSING Stops

perfdn%‘é@e@h Qhé“%@b§ﬁ§ié hy %B%bb@mﬁé‘rﬁkﬁ%ﬁ oisPiveatigsirddle to use
(CD5+), mantle ceil ['ynphoma orlglnates In
portSnmatearl agelte delivenesupmnsorec Aloves and mntskrtlnat are able to deliver
subsl YRR S SRR WhsTEILA LR L BB TRLe B %venng o
supehsiie (0@ tfduCeIdost athat redioher énditd thddge a directional flow (i.e.,
"hemat opoi etic cell tissues" include thynmus and bone

towargsgy thewpeintiohiom prassyre)l Yikpeidi thetnessliosmaghing & angled aperture
I 0
in the Bbggf;ates% gf; F’ﬁﬁmng%’gfg%ggm a{aé&h’lﬁ% ASthE déufbt g‘ébémshgport can
be diffimdti tbsachiReyeeiry s;h@afacmeapp@m &W@lemafa@@f lycgrhmiic material, for
ti ssues associated with other nucosa, for exanple, the
exampl@nchial |inings. Further particul ar exanples of such
cancers include squanous cell cancer, small-cell [ung

[0060§ ancetn oheredhafimen |aS|fnhﬂyvra:ghf@@urea%nti@ap@ﬂnbhhcemams an

aperﬁ;ﬁ@ ’Jﬁn%ats %u@ﬁgﬂtsedcfr{ ?IBPtaﬂftlaﬁ h%drHﬁg orfeHit&tfdn % the lower
t peritonéum hepatocel A ean

surfagazWr oi thieesibstvalte Yandrethis panbgwatnon th@nﬂetrﬂovgB pawsmg through

rV|caI cancer, ovarian._can i ver cancer, ad
the apgputs 11 %éweé&he?%%%%lﬂﬁ%%@grof tb%h&ﬁSHahc Causmgf e fluid to
flow ‘ﬁ?l\%rn%ﬁgaéjlré‘(ﬁ 3 ’suﬁﬁdQW|Lécgbn§’rB&t egLne \RReh fh%mﬁow and/or

salivary gland carcinona cancer, liver cance
presgure sf de inteinitey B dallw-abddm dine flurcydell\@ry: apstem 130 through the

kem d
aperE 5% BRHE LRSI ' TP Bl B8lumen e et W and e
substigRts Bbrinesl. ARCES thd Baﬁﬂdndhuiﬁr 6REhtatiSHh | Io%hél%)éenure 112 to
herei n incl udes non-Hodgkin's | ynphoma ( NHL

the lawgriawiasg Wolhe m@éloerBt wililead taigupperdhe subsisaiecand move the
f ar,
substﬁ%%)elrnrr'\!gﬂcrjy aé[ ggﬁ{cgggggétforgga%_l? &LA&tl‘éng 6I1t dg‘%uld be noted that the
size & dbhaf@t'nn@dl‘ﬂirjl_thdﬂﬂ@\m@ flgle Witngidash ipgedddre diitBB flowing
grade snmall non-cleaved cell NHL, bul ky di sease NHL,
mantl e cell |ynphoma, AlIDS-%%lated |ynphoma, and
Wal denstrom s Macrogl obul i nem a, non-Hodgkin's
| ynphoma (NHL), | ynphocyte predom nant Hodgkin's
di sease (LPHD), small |ynphocytic |ynphona (SLL),
chronic lynphocytic | eukemia (CLL), indolent NHL
| ncI ud| ng reI apsed | ndoI ent NHL and

oy N g Y L -



enconpass those |isted above, include, but are not

limted to, arthritis (acute and chronic, rheumatoid
w@eaobo9Lrs i ncl udi ng j uvenil e-onset rheunat oi dPCT/US2009/030996

arthritis and stages such as rheumatoid synovitis,

gout or gouty arthritis, acute immunol ogical

arthritis, chronic inflamatory arthritis,

degenerative arthritis, type Il collagen-induced

ritis, infectious arthrltls reglms arthritis

fluid ﬂP[ﬂ“VPéPa‘h?\Fge§$‘irﬁr'Pt‘f‘§ PiBeBs9iag iredighy T4 {Iriguredt ) thegeight of

e SIREAREY % AP R Gna RS AR oDt . ana e

velogty gfahehiovting floidrfcorndbe ppenarésal 12.eactive arthritis,
menopausal arthritis, estrogen-depletion arthritis,

[oo6tnd arfiylies8Bds apside Lrods-sédtheaeieny df apordylt i tha)is oriented at

an afiglsat ip a6 HVEL SRRy of Ber i tiae BV jsauat SR pUsaTate W can
be sBbAGHE BRE rnhé\gétfas gebacye %drﬁébﬁ?nt%f%glnﬂét qu:F !?W that is in

psori asl s, soriasis o atopy 1 nc
a diractopi pomiiaidasies Icslmrrswfﬁacled% flexerB; a(r&in(n)bm\esg/ nrdilmmease Biis a

ermat it act dernmm
fuid B rstora ke S UPBRROhE a1 ol e N n & Rivgption tangentia
to '(hé%\li!@it stiksgoe AL (%r@' B; € CoLaN! M@Féﬁﬂ tHid asdl BVl%Sa fluid flow vector)
dermatitis her etl orms numul ar dermatit
will tead do mmela:tf@ewmtﬁaﬁﬁe # thﬁodwe@tm M. chertnahetangular orientation of

the uﬁlgt ﬂg\{vﬁ 'rél% iye Qﬁﬁqghﬁy%gﬁg‘?‘gﬁ/g)ﬂﬁ% %gf?o%h gllllgliegd to move the

substratd #pg Wirketion Flamuet or thedtishss efoatd bebfs i tisd! ﬂbwﬁfg fluid and
chronic allergic urticaria and chronic idiopathic

the sybstratg’s dowengvidiasayVchMhile aapediomebeuinistdiow 8 may flow in
othero‘?ﬁé' tlbﬁs Qﬁ%ﬁr%/sosthé'ﬁé\ge %abpr?osljnibgls ofJ fﬁ\éerf]lbllve will be in the

necroly

predenilrmmdlemnmc(tolth sdilregtlsrysmer’mdhe drlehnﬂlbrrtﬁf)the aperture 112 and
., sclerosis.suc stem c sclerosis, nmultiple .
fluid 3'8wepwe§'6(%;3”@uer dé?g"%”hﬁo‘%p‘ché%ﬂ BN@U%JFP ealpy a force that is
appl@ﬂqgrs‘iﬁ)%'lr‘é?e Mp duBFSIne fiddoh edfqr%é'fﬂﬂwﬁﬁrﬂlﬁd ageinthe substrate
(R , progressive systemc sclerosis
surfaaehausmg theosibstrade tternoge Ilremes directim) dt apdsnmove away from the

subs RSB H1nBL i SEAE 0% BieslBhRmO) e B EBiecton.
shoufd BBMdtedithgrRHR: zwﬁe@tlmm@rﬂtcﬂ%gagﬁba@mmeﬁﬁtﬂdv\ak/ector B
di seases, gastrointestinal inflammation, colitis such
and etbeflewngeiare (et iflavs veeler Pe) ereatetkby de angleddslebfipw Bi, which
(0) (0] OS
e SELU T HRELAIENE ROy Sl PEBURRSFA D fog gy
ut ol S as

[Oosq?nf I a%ﬁgo%gﬁ@wgﬁ nﬁgé’gﬂgpelﬁos'gme gby#ﬁ%r‘?ﬁ”nbhbﬂﬁ?\ contains

one &Y B ¥xi5al R periges NOB Anatl ddpture’ fBhE1Rd PoMiIoH St theShlet flow B;
syndrone, includi ng adult or acute respiratory

'nJeCT@ldstet§§ apedviet® (ARDS)Thisrmenfiguration CMIQiI@MBtﬂﬂ@rﬂCM of fluid
del:vgljed wéﬁt 9{ m1a ?Eﬁgutyee %felf d,ron'iélﬁed qu%gﬁjﬂ ﬁg l%%hddgg the case

wherdltlsea&ﬁv frong iopedson 1s|ucbn ake mjbedat@eupmmuqe)dﬂr@racts with the
ani al nerve damage as _in neningitis, herpes

flow fg@&t&b%&@@ 1 béﬁ%"%? @lﬁé@@%{h%f@m pirupne icasg #rigdesirable to
estifh) A RIEWROHES B R0l SpbHLfes B SETAPRIH0Mon of e
inlet Wow Erssis theepors! 1artapdn;gmbheﬁe>drad15alabertgrec1 B andtapordion of the

ncephal i ti uch Rasnussen' s
nlet ficrd lebhs, 706 3RA Gark T4 Yalited betarhabe i ayiiass Wi and the

uveitis, such as anterior uMeitis, acute anterior

uveitis, granul omat ous uveitis, nongranul omat ous

uveitis, phacoantigenic uveitis, posterior uveitis, or
aut oi nmune uveitis, glonerulonephritis (GY) with and

wi t hout nephrotic syndrone such as chronic or acute
glonerulonephrltls such as prlnary (€\} |nnune nedlated

o ~A 1 o o T -



Barr virus infection, nunps, Evan's syndrone,
aut oi mmune gonadal failure, Sydenhami s chorea, post
wa@reepencdoccal nephritis, thronboangitis ubiteP@mnE$2009/030996
t hyr ot oxi cosi s, tabes dorsalis, chorioiditis,
gi ant-cell polynyal gia, chronic hypersensitivity
pneunonitis, conjunctivitis, such as vernal catarrh,
keratoconjunctivitis sicca, and epidemnic
kerat oconjunctivitijs, .idiopathic nephritic syndr
suoslek P SHigec SR g i SUSSEHE GHpPA 110 Zarig T flow Ba).
chem a-reperfusion injury, transplant org
[006$]eper flusarmherr enbadiment: éi irrdasireple }Q)ﬁﬁ'l.eCT'YﬁW dnivkititba, injected
inlet *?lquBhfr%JhF‘e ‘?ﬁ‘r‘o‘ilgﬂbrﬁ%ré%ta'u‘é{sﬁ?%@‘g%y s?% r?g?ﬂfér@nt times during
the wtiserate)pndwsemlgcstdp&x)rhgem@ ()ter(&jmmllab@sexhewst valve 134A The

ficiency s arteriosclerotic ence halo
contghibl. e EhetAT Purd B4R et hor e e o SRR ST B siver
type %%th'i"%)%?erhqmé’ﬂ ¥Spte tSRERIEShE! 888G e and increase the flow in the

cryogl obul 1 nem a, Dupuytren S contracture,
exha@ablaphmm@l Ma ﬁlmnmﬁtqohwausﬁ iapartueni €3 iwtill saade Hregingasted fluid

to floggﬁtllﬂie}k ”Sgﬁfﬁ %gastbemgeg?ﬁﬁg 2(%1}&('9? Flfé@?ﬁ!)é W1 and the substrate
suppbheéumidecﬁ Ok'@'ﬂ‘msﬁ’bﬁ'ﬁaté éijpi)%ﬂsﬁe S@ﬂﬁﬂ@\ﬁlﬂlféctlbﬁ@é)%d thus

| oss, haenogl obi nuria paroxysmatica, hypogonadi sm
improvesthe supRegi ofithrissibsiraiecopeni a, nononucl eosi s

i nfectiosa, traverse nyelitis, primary idiopathic
[oosﬁyxedéﬁmrenéﬁhisoai si,deopﬂnlsbeﬂewtianslyniphatorf&apon 111 that has an

hal m ti t .
apertyf¥ T Hi2n B i (GPUTE A £ S818 DR b i HRSEn e PRADAL fosthe lower
surfafé@'WﬁQﬂ'tﬁé'sldUsﬁraﬁé?W %ndpé(@‘é&hﬂﬁstgmlﬁ’éoﬁmhat is oriented at an
Quervain's thyreoiditis, acquired spenic atro

angle)§rretativiededhe lewgnsrdace YW hb tis cenfiguration @i t{éur@e F, created by

e k3 b 30 o, P BR3P0 whie tne angied
orienta&idnoof tite asthesstoapsiadrect €316y usetMengrovitipanisese Fx, which is a

associated with acute and del ayed hypersensitivi
comprignaak dhe Joiee iok opraralar frem Jhim RUESH kv '@ﬂl@%é@éfsdlrectlon Bo,
that 'isn\égk)}fécf‘%ltﬁﬁkgﬁlﬁtﬁatg' aphdestce Fm‘n%t bé’écf? tBVrg%Oe'&J §6¥mon the

syn i gen- anti body conpl'ex- ne dr seaSes,
substata G anmardésarecbdsemmn Mreﬂﬁreaefere:l,l Isyezps@\(ldmgt miuitipla selectively

endo opa I es, ritis, nyxedeng, :
contlaEntfalel PapHHEyAB8F e, Bekelra s dhoiious desired
dwecﬂb%@%r@@r’?d‘%é'é&ﬁ)sttﬂa%% pPORERPE arPONhALING SY¥SEPLHgles (e.g.,
insulitis, polyendocrlne failure, autoimine
angledbly ghenthevemesy ndk dhes§ulu>$mtadcag bel ggsishdidndolled.  In this

.syndr o tvpe | adultonset i d t hic . ,
conigRib8 TEe PGt R mopkPh ABRMAES fpm thiniat flow B flow
propéltibat @dses,an dhieraoppigl PitionaRe deieNRbWB, 3ehdd tOsiuce the risk of the

acqui si ta (EBA), henochromatosis, nyocarditis,

lowenswires Wo @fytherstastrage Wrepptasting g .chgnmwsaabgtrat%suraport 110
p I cyte
to mfsﬁldﬁuwsel [hte f&Fe ﬁ)?l Hl“b ﬁron ol'?uc‘l;é&ég?l grfﬁe I(())r ! %ur‘f)éﬁec W, of the
subsBateudi.tis, allergi c sinusitis, an eosinophil-rel ated
di sorder such as eosi nophilia, pulnmonary infiltration

[0065¢0Si NPRJUIrE i3D ise Sideoprdisk!seciividd|oligw of tdpere,1 1Liphf isedridnted at
syndrone, chronic eosi nophilic pneunonia, tropical

an argile r@bt@aﬂ‘jﬂ @M@]r@lﬁﬁpﬁ|w1 %ﬂ%@nl@gﬁ@@ﬁﬂn&zthat the substrate W can
be s MA@ GeRIR ALY Oy Al a6 ARULOBS, ERAFAL BBMSC and 4
SI nop anap yIaX|s Bond oar ropat €s,
seronegati ve spondyl oarthritides, polyendocrlne
aut oi mune di sease, scleroslifhg chol angitis, sclera,
epi scl era, chronic nucocutaneous candi diasis, Bruton's
syndrone, transi ent hypoganmagl obul i nem a of infancy,
W skott-Aldrich syndrone, ataxia telangiectasia
syndrone, angi ectasis, autoi mune di sorders associ ated
with col | agen disease rheunatlsn1such as chronlc

o, .



effective to "treat"” a disease or disorder in a
subject or mammal . In the case of cancer, the
wao bepapers i cal |y effective amount of the drug PER/US2009/030996
reduce the nunber of cancer cells; reduce the tunor
size; inhibit (i.e., slowto sone extent and
preferably stop) cancer cell infiltration into
peri pheral organs; inhibit (i.e., slowto sone extent

sinod ghiisietin & COMSLPAIGR. 2 SRl o 1r b6t G [NiAiRG one or more
t . i AM .
aperflrb§ M1 20BFmEH NP ?QBSt?anﬁ%)grBH% : ,,,?frgg:oﬁ%glys%%}ghpﬁ Figure

cancer. See the definitio eino
3D) thed itetsEct thésulistrage reapppriesuetace gr @M. hirathdg oonfiguration no extra

macfifing StHbe AR reguii/Pidern e o es HLbBEp ot 6 Skt 3B and 4),
featur86 & $hé Qe8EsAMPOB L FRIukE o) i Mﬁd/o@fexﬂ%ﬁg&éerﬁ%sfﬂga (Figures 3B-

periods of time necessary, to achieve the desire
3C gndoph s rediicings thet costygriccedmplelxity ohdine isabeisatersupport 110. As

disc%%,s%%lteab}r@re grfqh%léq%@ifégv?@?e oh%gt%?ieg a{r{] Wig 81 oxef:ot theowdr Slt,llgace W,
of thBrsupBIthRCW salthat thé fsepbirie WeambeWupbohed!#rEmblas as needed
the therapeutically effective anount. [0225] A "growh
by thertiegtien el a dredemninast flaw vestar- CD79b anti body is an
anount capable of inhibiting the growh of a cell,
[006@&]s peciFgurg 4 illustratas, g parialigenetris $ectionttiew dfra pottrtl 1 formed

. or in vivo. A "growth inhikitory amunt” of an
in 1 shBelhies sufeofclidts TOR, G ebeo P tliate busiprt 110. I one
embd@aRINMstHe porl 11 DCoMdnsTRY phealipic?rapaitflee MR aRd!d Ylurality of
and in a routine manner. [0226] A "cytotoxic anount'
exhayst gRedHrgs. tb’?gbafaﬁwb@asﬁg iR 3 Fecges uhtOR gpathieesypstrate support
usi hg d i f el e i gl r
surfdgB 108 dr e AR, habln BT, TheoiRRY et dfBR 112 andor
exhaley tapeeturas drfuoari odlp aincasalsi- theDéBbpkny idpoftlyid f dalivered to the

urposes of inhjbiti neopl astic cell growh may be
Subsgré{éggwh%@%m T r’ﬂeaﬂﬂas 1P 19 TBPYY hRECORIN & .th% mgment of
the sBbseilédb-expressing cell” is a cell which expresses an
endogenous or transfected CD79b pol ypepti de either on
he ceglJ . [ SPGL et
100671 5 g sesi s 37 Ristre £ oRfide iy & Flaufl 38, the apgriures 112
are drieatedh aneargyl€Ca7@ntjvel tpibet sutstpte ¥¢ rindonas behawdtlapertures 113
. _surface or haﬁ roduce and secrete a
orlenfﬁd Rlat

CD79b
AepbglgeP 1 70 I UBsERisy VE dRcalfow dpei thstiaje W to be
BRedUsEsitihed hRtRMrolfd®! Thef disiahl i YNGR bfifhPlow
SuPpsurfa@e 5f celﬁsﬁﬁﬁgfg% : s%o‘gghat an antl-CIW§g% diSurtace
110Caeot iheowgesail 10Brrélativetettbe dowlehawréace Wheofdbe substrate W can be
. effect wi.th respect to.the cancer, |n apothe \
adiusine S5Pratiee U BT sieBiys Gedig caRcupehEls bhane pmbodiment,
the dist@ebEREMAING ISREF 8LASCS Wi DCCARNhd QYRht@t®kupp¥®Burface 110A is
pol ypeptide, such that an anti-CD79b anti body
betwegen fhonit 0 pam apf rabaut et HaRd Ihaene gmbesimpettthe port 111 a
i 0 r it re .
roctafighiEin Yo AT REER AToNFerRRGH and iR iBREioh bl greater
than abbgotdiaire cdndiprefdriably betduweasabourhOhirsad apbevsm trem.
production and secretion of the secreted CD79b
[0068p0! Y PEPbhE@NBOJIMBRL, tEEliNIE: fld BRRF&Ieriéd BBlivered by one or more
"overexpresses" a CD79b pol ypeptide i s one which has
of thgjapariureant1y inicghtplied el eongrol doroshe ulstpie J¥ st supported,
. c u t her . Ok c and.s t :
positbEdZ gy or JoiEs: AR 85 .sTbaPI e the " IanE SrhEsTistos (oo,
type. Such overexpression nay be caused by gene
anplification or by increasled transcription or
transl ation. CD79b pol ypepti de overexpressi on may be
determned in a detection or prognostic assay by
eval uating i ncreased | evels of the CD79b protein
present on the surface of a cell, or secreted by the
cell (e.g., via an inmunohi stochenistry assay using

N~ o~ . o o o e o o,



anal ogs such as fludarabi ne, 6-nercaptopurine,

t hi am prine, thioguanine; pyrimdine anal ogs such as
wap@one2ihe, azacitidine, 6-azauridi ne, carnofRPCT/US2009/030996

cyt arabi ne, di deoxyuridine, doxifluridine,

enoci t abi ne, floxuridine; androgens such as

cal ust erone, dronbstanol one propionate, epitiostanol,

nepi ti ostane, testol actone; anti-adrenals such

asam nogl ut et him d mtotane, trilostane; folic acid
pressHfs, ¢RIOSH%} Ofsm@Hn'&H'Pwﬁulﬁ Fentielied by Bag ohthseemponents found in
c [
e AUERRISERPSIIL 101008 oy FAAREY B8 Wivery sstom 150

mayenbmitalamﬂllﬁd sdafoef 38, rmfluxd@matrollloglme,waél 1:64 cami’m‘) optional control
I um acet at e; ot hi

i
vang gt diieing sortralifiidae; Suans Ryediow Fanelh, are generally
adabB8! LR InTHPORESTUIRCNT VERY R HDBGRLOI 11 by uso o

ansam t oci ns toguazone; mtoxantrone; dannol
commiandseseinh &ronptivet W@mlqvntrpﬂehaa@t In phe amthndzmnt a control valve

2 R BAARE RSB DRSS BB E L iorr 11
in thBigow £l 1 56 skiahs sy5ieae bentréidr; 12@6@&%%&/@%{"5/%%1 the inlet flow
si zofiran; spirogermani um tenuazonic acid;

B; delivered ﬁgmw%acmaaemze 114 ahary bine during thei precessing sequence. In
[ r

one %Hb%gﬁ%gﬁf: a’{ﬁnogﬁilgi g%i Ysug%r%%écgé% ﬁ§§éie%?e1?[1gtna€éﬂure 113 in

the plat at baoi that theesyseemsdiont@lieni £O kaaann(dmlduany icohaol Wwle; outlet flow

B, aEI pobr oman; gacytosi ne; arabi noside ("

ey Hﬂ}%‘é%ﬂ'f&iﬁh?epchﬁﬁ%'ﬂgﬁquénﬁ% é@@ﬂﬁl%b‘)d'%em the outlet flow
Bo PRI AR Eorfonco Rifeh Mofi 1) Slshaflo 907 880 bitioned
and/@6)rotatéd dfyaconeolling t tieaflowotheough rthei ste re; more of the exhaust
I_éanorg bi ne (NAVELBINE(r)); novantrone; teniposide;
ape ate; daunonycin; aninopterin; capecitabine
é LODA(r), Roche); i bandr onat e; CPT-11: t opoi soner ase
[0069]nhi biftigreris @@adsomeiwwﬁm& ﬁﬁ@ﬁﬂ?ﬁwﬁ?@‘(@%@)that contains
r hC1a u
cight BRLERNER PHET AT ALTHIP e iale ARDUR FREIREE LUGR dst riented
aperbhes'eHZ[ 926/&} eAhsaasi apeddess it h3 tthat ded |uaed|ton|anart motion to a

ooy S TSP AR b PR AR B g FPire 5a

the dréﬂ&hﬁ]a‘h‘t'ﬂﬁwafec%}%'x@ rﬁgeé"rfd WD EbrSRE YrisVEL ﬁl@tﬁqgﬁnlﬁE and
receptor nodul ators (SER I ncluding, for exanple

111G ama@pectuelx iarel ac mn\m(wbstfamﬁ?'f@ﬂ tbe v¥ at & directions
oy M SRS B oM TIRER I £, of g s o

exanfiARESIONGN A i6 taeraprad i eovbtthatsebstraid ih AL-X@Easion by delivering
inhibitors that inhibit the enzyne aromatase, which

fluid i tha BE@'@”@Q@WO%@M VBESIEt PER 11 G ieadapteddp rgpumifee substrate
@ SYERen' 5] ONBIPSuid Gind BIABEER oy et por 111 i

adapﬁé{ﬂdﬁ&ohdértble cakstnaistiame-X-Hirection) by ﬁelmm&gatmldem the predominant
fadro oIe vor ozol e)

flow yeeipr Zo?%d pﬂﬁtv‘a% ‘)) adgpigdAR WPM? )ngétﬁ%@t Ipf oY -girection by
dehvﬁ\?fr‘i%ﬁa%nlﬁctﬂé éﬂbﬂrﬂnaﬁ‘ﬁtﬂ'ov@{?é’dtSQQPsélz el &ﬁbf}ﬁl\’ﬁéﬂ Q§ shown in

{am de. Bl calutam de | eupro osere
FiguresbAethe predomomanti fiavbidireclien vYeGtods m«opmmmél 463Cda 11E, and

tgsi ne ana pro ase inhibitors such
111G KRR RBRR RICPER coliitn BT Clracsti-ax syBetaplaibipaisdter of the
substraftl Sidsrs 1 1()Vihhsaéﬂdvﬁi@%$ﬁ9e gLib&eardabas pdsifioned in the X and Y-
particularly those which i nhibit expression of genes
in signaling pathways inplitted in aberrant cel
proliferation, for exanple, PKC al pha, Raf and H Ras,
such as oblinmersen (GENASENSE(r), Genta Inc.); (vii)
ri bozymes such as VEGF expression inhibitors (e.g.,
ANG OZYME(r)) and HER2 expression inhibitors; (viii)
vaCC|nes such as _gene therapy vaCC|nes for exanpl e,

1 7N I ~e=1



nonocyclic ring or 7 to 12 carbon atons as a bicyclic

ring. Bicyclic carbocycles having 7 to 12 atons can be
waeoanged; for exanple, as abicyclo [4,5], [5,B{T/UBDNBH30996

or [6,6] system and bicyclic carbocycles having 9 or

10 ring atons can be arranged as a bicyclo [5,6] or

[6,6] system or as bridged systens such as

blcyclo[2 2 1]heptane blcyclo[2 2. 2] octane and

bj cycl _.nonane. npl es of nonocyclic

direqaB KNG eridieg HiEtale b caubeNate- | mtedio

cl opropyl, cyclobutyl, cyclopenty
[007chyc:||6p@'ﬂ@ -am ment,- H@aﬁp@ﬁgn 118, eMlD 111F, and 111H contain

featt}r_e%i/{@%f; Egggg’pﬁéﬁy{o ro‘fé(t%l z? @Eﬁ%{r%te mC%(.He?']@lXa ﬁ[O%R%)ﬁSe 91’ ’counter-

onexa

clocloyiek dliegtiph, dlm/m me?bwbntalboﬁl @fnmyieatmslmmméd in each of the

cycl oundecyl, cycl ododecy|, and the |ike. [0248]
ports gegfing ﬁ%%}fefcs VieBiR5s Alzeattd By, dﬁﬁP?‘é'Wdr'@dHI@oQﬂﬂfhgaéﬁtt% each of
I t
e G5 eI PP 11 PR B Elat d LAt i
normedtethe Eerduumbi ihersubgtralest Ehere&metcacquseghhemﬁ)saam to rotate in a

cooh B R e CARTB B 5 8 o e o por

1118 HAGA 1HE, ﬁna% 'éé@&@@he Q@tﬁétl'zﬁe hy réiﬁ?eaﬁwtﬁ ab@stef-ciekwie direction
aromati c carbocyclic ring. Typical aryl groups

the ¢ordraldrystarnt 120 avawld deliven 8didt 19, theatiadates imethiev pdrté rokhD and

111!-2(:t engléi&%cliq ?rﬂﬁi%gﬁ;wgu hh{pﬁ{é&a&eﬁ]ﬁﬁ ‘poﬁa1D P 1t Hgs% Sr’edommant
flow hlr%cﬂd)ﬂi‘)ﬂﬁlétodﬂ@ég‘hbwpﬁ@@ thlough3ihé- é@itéﬁw@?@ﬂ@pbl thd substrate, a
and the |ike. groups are optionally substituted
rotatjang FERRANENY amd%/ a tml@ronﬁbm@mmﬁm twikkrhash dess dnpaded to the
subs'ﬂ%f ' ﬂ'heﬂ&%ﬁeg]t T&ﬁaﬂ‘neé %rel&%gtﬁ%f:b%tlo tlﬂ%t rﬁyocflt%e forces in
eterocyc iC ring use ange

the X@@bﬂoﬁ%d ot @lredt@nabyzahelrmred needaopadtialakdry, while leaving a
unsat ur at e havi ngfpone or nore doubl e and/ or

(i.e,, .
torqug ¢rgake ﬂge WE'M&HO'E‘ RE arfPEes) atdpistanee fremcgaterAf gsavity of the
subsheteZOFw BQarﬁb M@toch te BRAFHAPHRES ffﬂ‘gnﬁtﬁml-l gaéh deliver
eteroaton1se trogen oxygen, OSp or us
a formadveaibf Ry, int im@ppemeumremgonsmg atdiswmnbei ffj i@mwtrer eenter of a

n nore .ring substi tut.e
subsfiffes fis RN ol Bolfter Blackiss 10raiB P IHE SR Ipe gubstrate
woul@eh \EquAl If@taﬁkfo@@)ﬁqh(? Xrely. bRisa, rtecHE eeH@vlagth% s@bstrate will

ring nenbers (2 to 6 carbon atonms and 1 to
geneftyenode selative tetiecpots aative trapslations @ng)romrtloaabcw@cvt@ns will

Y/ t ' (4 At o) .
neo 8l B s SV QB TEIRTORy ok 2508 50 AR o
ina (wefmfﬂl c&lerﬂatbjmémdl/Or pésibdn irl thedprockSsifg chambled iftdesired.

system Het erocycl es are described in Paquette, Leo
[007 " i iotel BnbodRheMDER! Shdigh 8h TGy Glel SACRABHSHIr the ports 111A-
WA Benj ami n, New York, 1968), particularly Chapters
111H aregorignteg soﬂhagme Qredomlgan]q&pw g{? egtion isHawarde yioe ieglge of the

subs%ﬁpoqﬂdgme{g@ He g)rgéo %%grﬁﬁgzdr"telgﬁ%ﬁ]g?%hf% }ﬁ%se%%se of the
substkdte, Yeneldly, &r&ra&ﬁal (ﬁ)”ndpdnerﬂmf teb enred&amant 1860direction can be

82: 5566, "Heterocycl yl" al so jncludes radicals where
equah g geBe (i@ ,epqraane@u?raméhe Jadiysier Hirgctesk aivay digm the center of
I t |
o SHESHARNAOH A58 A1 ELErec b P BOUEA! R boon
found richtubg, oteritingr mm@rediormriaed ftow cmyecnm |tdwa;ds the edge of the

subs{ré{e; 22%3\?38; {j{)%ﬂe/ﬁe C%]It%e//a{ Me qa’te ﬁél{a? r%g re ttjcpel ﬁ’ln interaction
t et rahydr ot hi opyranyl, piped di no, norpholi no,
t hi onor phol i no, thioxanyl, pi perazinyl,
honopi perazi nyl, azetidinyl, oxetanyl, thietanyl,
honopi peri di nyl, oxepanyl, thiepanyl, oxazepinyl,
di azepi nyl, thiazepinyl, 2- pyrrolinyl, 3-pyrrolinyl,
|ndoI|nyI 2H—pyrany| 4H—pyrany|, di oxanyl ,



[0263] "Linker" refers to a chem cal noiety conprising

a coval ent bond or a chain of atons that covalently
wa@eaaoiess an anti body to a drug noiety. |n varP@UBS2009/030996

enbodi nents, l|inkers include a divalent radical such

as an alkyldiyl, an aryldiyl, a heteroaryldiyl,

noi eties such as: -(CR 2)nQ(CR2)n- , repeating units

of al kyl oxy (e.g. polyethylenoxy, PEG

t hyl eneox and al kyl am no
bet“%@lnyﬁ g‘% Iseslolpy 8 ﬂéferﬂ%aramg Hifirs dleliveeecey gach port. In
[ [
one HhpRE 'Q%F%%%‘%éé SEEPIaRE poSHER RN ports o sodoe the
interécMnbétWeeefmrhs.to nol ecul es Whl ch have the property
of non-superinposability of the mrror inmage partner,
[oo7zhi | e Adieshioaunmint eRiguirealbA, rtaéeslsbsttratmtqmdnesmhalsb abltains a

i nposable on their mrror i mage partner. [0265]
plurahfect eyhotisr BeHRAL HeHsed b FRRINEWN, wﬁﬁdbﬂ &@nﬁmgcewssembly 123
com &Y&htédﬁﬂbur‘é@,l 1CRRE Qze C%eﬁ\yélguéér%é tlpé'tpgélfléﬁrof\’“at Rubstrate

ard to“the arrangefrent o e atons or groups
posmmm:bove{r(lﬁé&pbémammmmmmw (matfshiosvntio FEigsteesApss mmnhe flows

frommﬂtrgctf\@%qugo o ent ,le%ie(? ];Fhégtgvr | I y argggﬂ\g'hqg)[n and/or rotate the
subs@'a?éhﬁﬁﬁ@"ﬁ%éei@ﬁ@ lr‘nj'tlfué Vr&EEssiHY eh&mbePHORE! I B8e fniodiment,

poi nts, boiling points,” spectral properties,
the f!mml Ch@mervattcs de.9. ,M)lselsau& vefooityhoaT eaieoh thmports 111A-111G

h resaq ion anal r ur.es
are. SERERYY ARG RHAY olofS BL fhe BRGNS dBHp8 Fo8 G cetvery
systerFN@0t (dXTaESed BBHRS) dritl halsystéth @oh&eNd 2Mf It has BERAUBUNd that
whi ch are non- superlnposable mrror inmages of one

the siisttiaés capobegasdy dptated dni eraedsepbone i1 ﬁ@ @A with a positional

v a e
cccu Y GELE T BRLF T, SR RbURR R s Fratod a
a spdbdbatwdér bbBoiok riionzred ubole800® ritm. artee Iﬂtaﬂd)n speeamelhy be or
. Wlepn,. S., Stereoch stry of Organic ounds (1994)
adjug]tgﬂrdhwwgegpe&ogmgre qf {pe préﬁﬁ gtep ol ¢ the substrate in
e BN SBF 107, 81 Bl AR BB trarke an ow
preswran@vaomaaambedthe ghbstrate maydre mtagachat apslbwel Ispeed during a

(WRY, co. t.he xes D an ,.are
stow SR FesS RSt e o ol e Tumtertth &l GPopileduni & faster
C\/Drmz,lp@guiloﬂ rggogbplts chiral center(s). The prefixes d
and or (+) and (-) are enployed to designate the

[oo73! 9N @f &ertEﬁS Ilé)?n ‘?éorﬁleﬁ‘i@:ew@\%' &4 éﬁgstlrét%héu@bnt ’i‘Po that contains
conpoun nmeani ng t npound
multiplev pods afti.er, ypoits cﬁrﬁé‘ethﬂz)pthfﬁl ae wipehtutes) 108 tihatgare used to

onanfg eS8 BERen T Bnd N SER, SR 4504 g iin to o
subst¥hfe’ Qfotlsfmﬂ\ﬁﬁf&fclﬁﬂlgl) AN Bepositiorfde Mdrbsn St mr Q?éhéiﬁfméach port
may al so be referred to as an enantioner, and

may Rexio gy eesigrit prierigiienssuch asttba Q@@flg@@tlgﬁs lllustrated in Figures
6A-8§I[\]§tna§|J Ocﬂ?éu & H‘Bé‘lé%em &g%h%)od%)éhp as éﬂovﬁ{]ﬁ\nlt-' ﬁpgeéé a single
'S BPET T a0 £0 A% e

m Xt ure or

apertofe chi2nRy adagted w‘lﬁfcﬁ/ldé‘lef ﬂui@iats‘o Iﬂ@@uﬁ@ce of the substrate in an
st ereose| ection or stereospecificity in a chem cal

O”e”Faéﬁ’é‘tthéh'So?etﬁ}Yo@@s%r 'e”f%‘éort @H’?@ slapiegarRe iRt iRertEag 112 may
have d 8ERTEREEof b&EhRen! é’ocﬂﬁ 3%%"5 Wd%%rﬁggbdt%ut 0.063 inches
enanti oneri c speci es, ev0| optical activity.
(1.6 hﬂﬁbg@reﬂ'meblyebquauabnm 0.1 inmesoamdlabdwromsﬁ ghees. The
to structur oners.of different ener whi ch are
apertfRas Me PR E L ToIaU0 Htih R 8aes PESUDRgte Supbort 110 at
exanpl e, proton tautoners (2 so known as prototropic
tautoners) include interconversions via mgration of a
proton, such as keto-enol and im ne-enani ne
i soneri zations. Val ence tautoners include
i nterconversions by reorgani zati on of sone of the
bond| ng eI ect rons. [0270] The phrase "pharnmaceutically



PyBrop is bronmo fris-pyrrolidino phosphoni um
hexaf | uor ophosphate, SEC is size-excl usion
wa@e booone20yr aphy, Su is succinimde, TFA is PCT/US2009/030996
trifluoroacetic acid, TLCis thin |ayer
chromat ography, UV is ultraviolet, and val is valine.
[0279] A "free cysteine amno acid" refers to a
cysteine am no acid residue which has been englneered
into a parent antlboq¥ Ghas a thiol functiona
8

an angisHpetwasn alROHA0 ouls8Qihn Preferaly betveen abput 30 °and 60°.
I

WhllI ﬂ%])? @Eﬂ%:agg t%"ﬁéa\%l eth gﬁf}/ugl%]r?ﬁgp%)f EU& taEEFHJres needed to

prov(dmrcﬁammal Z:@htrohoblhet i;lﬂibstmetls thhgenqjlaifeﬂeelmgﬁé ehi®diment, an

acids. The thiol reactivjty value is
'Sol%@nc Wge 187 0a Whigh 'Ey‘%’ﬁ%ﬁ‘%ﬁ@daﬁ?ie}ﬂy" als &Seﬁ %9 eyeyantpthe fluid

delivendd ’Irf}ﬁrtﬁé’ r@fﬂé By r\“fgkﬁﬁg; 'ft§a\% imtd fin f"'%?gsi'ﬁﬁﬁge’,d'd’* of the

reagent convert a max mum val ue o
processing| ehansbdnm ¢@1 cy&umgmeaaﬂyndeacabie do posiyst dergorts near the

i GRPTREL S M BESL A SR8 IRl Wk e
aperh?r@gqr‘lﬁz frdrR nhAiRY &' sbk}vé’& Irﬂ‘o ltl?@Slfddé@sﬁa@tr’eERﬁW dRgFidure 1). In one

hi ol react|V|ty val ue" of . Anot hér cystel ne am no
exararele‘jwmge ﬁé&mnumcom@@ah@ubﬁiraieﬂs beiagtprpaesasd the ports are

posifiies Bl b 223 SR Bey MRV o cepter e gpbsuate

suppgdrB11Anot her cystei ne am no acid engineered into the
sane or different parent antibody which fails totally

[007410 T eaGhu st 'BA@GCh'é?b IsBAEMaYiE pRADENIEWBaShA tlﬂusﬁ}ate different
reactivity value of 0. Determ nation of the thiol

emboélamnts/uqutheassut@tr@ﬁe GsUpar)ttu tl0 dhatcgacheinazenmdifferent number of
SA.assa rrassect p.Ii e/
ot A1 b Hia et PRRIRRsagr BORY BorltsTRGs  hiae WA NIupyrates a
subsiatd Buppet 11@5t§mnléloﬁﬁiﬂe Anepﬁ’fcﬁﬁﬁ uﬁlﬂigLiJQOWA tHat @ontains eight
ant i bod onprising an am no aci d sequence from whi ch
portght! &at%@we aameﬁi@naearet flavs dieelionnthat isepieriied inyatdpeis directions

to CS?RF& l‘f‘n\ésggb §élﬁ6‘ﬁsa dTJS‘P rRAGER or2 Rt tén?j\{sposed thereon.
nat’

nprise a 207 Wiy t ype Sequence.
anuaanBBbmdgtramay d]aubst}nate supdrt ndOathmhbaadodr @eqsethateare used to

nodi fi catl ons as additions, deletions and/o
predemiantly RURNOLY t e“'l; stiate ggd d?cr?éti%gﬁ %@Stwt?dﬁt?%g -Y glane by

use HPFHJ bRAhARER: dw ARCcRIS IHRQIR. ., BRAHRNB,ANFHRREYsCMstrates a

di rected against a tar get anti'gen of Interest, e.g.
subsaraba elJprgmaHDythlamhastthr&e potty plhait ameuse%m twekd@rmnantly support

dir. t t t
and Byt She SEPaPal HBOERGhaD, Gehef T prdlrapdit goyyvectors
Bas, 552e aRdS®s;C ADhE BRI &6l tﬁ@ahamdula remé?rethaﬂ tHeeagiestrate support
rom12t015*Z|saverW?eof * Bis average of

110 ppownatfdauie 66 istalpeite paform dhe see Rogitioging; fgketigns as the

subs yppgrt slﬁ;ﬂﬁr} j@] F%r 86/% 7\&{@;\6@ @;ﬁ?éﬁgt éﬁﬂm;h Engrocess

perfdedNt@ Rh& BysSiemn WLoAtiISr Y120* fs /dblé td fake Onto2,ac@ount the
0,-4,1,-1,-1, 0,-1,-2,-1, 0,0, M 1, 0Q,-2, 1, 1, O,
charggtegstiqy of pregominant Jow) vgagor @rg.4ma£nltgge§’ndgjlr%tlpg) cgpated by
. , - . , , . 0’ * .
the f@l}d ??l‘é\’?e_rﬁ’a fpld%% eéchéporg(/«%, pgrj@ 3’1‘%’ T‘EVC)6 [rgc’)r_)%}emlﬁodlrgem, the
predomians flo®, vettod, B2, ardl Bz, are, syinmetrically ofiented*dt droangle a, from
the pjedghingint Howglecksr B3 T shpuldj ¢’ goteyt gt Figuras 54, 8¢, 7a-7C
and & allzg;e@eraﬂy '|lﬁjstr%te %a%n{bon%nt 131‘ tIQe S(Ped&nm%nt flowlvedor that is

o,4_M-5,-543 3 0211007 -5}, /*G*/{
1, 0,-3, 1, 0,-5, 5,-2,-3, 0,-2,-4,-3, 0, M - -3,
1, 0, 0,-1,-7, 0,-5, 0}, /* H*/ {-1, 1,-3, 1,
1,-2,-2, 6,-2, 0, 0,-2,-2, 2,JA 0, 3, 2,-1,-1
0,-2,-3, 0, 0, 2}, /* | */ {-1,-2,-2,-2,-2, 1,-3,-2
5 0-2 2 2-2, M-2,-2,-2,-1, 0, 0, 4,-5, 0,-1,-2}



* Max file length is 65535 (limted by unsigned short
X in the jnmp struct) * A sequence with 1/3 or nore of
wo e@edenent s ACGTU i s assuned to be DNA * Qut PCI/USR09/680996

the file "align.out™ * * The programnay create a tnp
filein /tnp to hold info about traceback. * Oiginal

ver si on developed under BSD 4.3 on a vax 8650 */

#lnclude "nw. h" #include ' day h static _dbval[26] = {

13,0,0,4, 11,0,0, 12
parai'e' t§> @eoSly*Es:esV\én (Figirgs ?1%3@5 nd "4 8f cPlapshrt isgparaliel to the

g ST BRIETEN G 45TIRAE s y y fo goran o

the @dredismiriant dlowlvector thial 8sndk” tb%uplpbﬂ(lhe JSUBﬂstratb (Z2dirdctid®, shown in

Flgugle,)%ﬁ}_af%ﬁ qﬂ( tyar%ager;’nlr%;%d) %H:é tiv pﬁ%apan%{%;[%f] th p(@é&)mmant flow

vect§r) that f f@?hﬂillfe( & Ry §urfé1’(§?9\¢1 |s°/§erfér!alﬁ} whirt R248ed tcpbeglélon and/or

printf(stderr,"where fil I'e2 are two dna
rotattevtbemmse‘ate wdglen@ @en\afralb/ dlfsqwsaetdf inscatdumctionheith these figures
sequences can be in upper- or |ower-case\n");

belo\Nrt)rlntf(stderr "Any lines beginning with ';' or '<

[007§ aI | S&R ?t\g-e\r?erf)il )P @B{N%ftﬁat engrﬁg;ﬁrpﬁte_r{uz@ll?gr] ctafhr?onsi \lNlthIn the
subs’Fr%i@é{l;]Bdon'tﬁth%}e ?&‘i@%{@‘]e corﬁﬁil%?ﬂ{é”ﬁ%‘@éh@}ﬂo H@“ bstrlate it is

segx[I] = getseq(nhanmex[l], & enl); xbm= (dn
also: gerpmalw deemdldaptp redyce/ ’thatrwnpimrabi pertentd:gaemwe/ the cost and

. / *
comBlekfof s8N s e, Bbiy | o ana ithles thgstspopt of fuid
use(ﬂéﬂ!inﬁdWmeB@Jd}b@H pﬁﬁlﬁoﬁ/nglﬁdddﬂbl( Botaﬁon oF th@tsufbtsﬁrbﬁa In cases where

al i gnnent */ cl eanup *unlink any tnmp file
the r}rpyq%b@nm q&f@ﬁme)i ln*thacprpﬁessang ghamher wéttbahlstﬁ;ensmve to the

oicf P o 855G 450 Tp SR 8y oo minmic

the flemooksuidnseegigporivpopitioheinddsrabtehts subsaaie. gﬁtpone example,

ref * a ne t.o extendi ng an ongoin and
durlr&,@fzqwap@gﬁu}gqg pa;gcal vapgar qsﬁlogegLPC%Dg/ pW}SS,nWhICh is

dlscisgglaflﬁ;'el(])\g?(ﬁ is Hléswéble t%el% u?@%?%tﬁl g[as'f{&N Frgﬁfeﬁ' of the ports to

eep track nt “nd
less Megpabouick stenddet! XItérB/mlnt s*m)‘rpjn ,bhefeﬂnbedmpemt niper wwidd, gas flow

W, */ /[ * * / t o]
vom 5152 ol ki B Peb 4 57 el
iagonal index_*/ re

[0076r]eg| st&ur 9%JIAO7C*'H%$t?at2tqe{f@re§é8F’§3qdd?‘eet§r o thlea%‘t''OSrt'is?\I\? support
110 twat ﬁ&&% R go}% . Mythaé aré g%&td é‘&;?p gﬁ{oggawr&éfeféigﬁbstrate

di'ag to get diags
that &3 m&ft(og’edutherelmrag) FiguneeT & Hugtrates*  gsudatiabe (Suppogiet! 10 that

d "o ' f(i . dely = . .
contdlftdlinasfi o el raieI 4 Prodebiindi ey slrgPliomihat is pgpesed in the
+X, Onky*agd ¥l bpectids 98tcdk®loPihe | ipbh, ﬁdsﬂﬁﬁf @nat Ytation of a

coll = (int *)g_ calloc("to get coll'"
subskateeditpesrd ;heremol&ﬂqlg wenfigwiatiso as repm;(ared m@|F|gure 6B where

the p?gd@%@glﬁw%v dlreé; %we%@ﬁrou%% ch)entéirf é@] ﬂ%fz%ité support, a

rotatippiattordue abilDibey hpplistety EWG’]SUES@@tb(IWé' 1b lthe dffast distance of the
ndel y * Waterman Bul |l Math

predcgpmangﬁew/ fqrcgpée}é:ter@rdelwred py 9?ch::pqrt9ﬁ|11 frgmp+the) center of a
subsﬁ&lleyéééb%]aﬂy )pd%?‘tgfe/ ovéll kihe 'c%nf@'t & tﬁ@ts'hb?tr?{e Eﬁﬁp&{”‘tm A

couniermcdoczklvmsaeatcﬁrqnetcambeyappiledoﬂo é/sub‘strémwdgaasa) of thd (oxts 111A

and/qfe1 ;1(? CC@@ é%e amﬁgptlon rﬁ{ee)goﬁexnfglrgaéeglebs){e t%:plrr[eé?qni_n:am flow

G delx = -insQ ndelx = 0;2Rable 1 (cont') ...nw seqx|
1], yy = 1, yy <= lenl © py++ yy++) { ms =
colgyy-1]; |f(dna) ms += (xbn{*px- TAT] &bni * py-

TA])’) DMAT DMS el se ms +=
_day[ * px- A][ py-'A]; /* update penalty for del in x
seq; * favor new del over ongong deI * i gnore MAXGAP

o oL



if (colqyy] - (insOtinsl) >= dely[yy]) { dely[yy] =
colyy] - (insOtinsl); ndely[yy] = 1; } else
woeebppaeyy ++; } /* update penalty for del in yPGEUS2009/030996
favor new del over ongong del */ if (endgaps || ndel x
< MAXGAP) { if (coll [yy-lI] - insO >= delx) { delx =
coll [yy-I] - (insOtinsl); ndelx =1; } else { delx -=
ins 1; ndelx++; } } else { if (coll [yy-I] -
(insO+insl) >= delx) { delx = coll -1] -
vectorsmBaansBy; atreddistance Do qncst,ereﬁaeq:tw% 1}* clockyiigs targee can be

appl&@%{%@%ﬁ&? t?);)yﬁfser&.tﬁ%\bfyrt'sﬂtgl 1B gﬁ& oPi‘?ﬁ Dacme t%etheaag)%hcatlon of

over

a fofod Greatedeyfth&c?préﬂmm‘andﬂbﬂ vedth)rsCIH by By ati s disadhee D3 and
else if

' [ 1 =
D, m%@cquy h3bou B9 Apied fha dhp ISYLI9 copUpiIed:] £0 vl g able to

cau x? I‘f)élfe g 2 o%@%%oﬁ?ng&ﬁ% lfjﬁ]/ J;eJ Wtﬁrfoit%itloﬁﬁ(hdtigg%ﬁ a‘substrate

by chistdlyfhe wuit eff thpg¢iques to jequatizgrodivhighnip related to {(Bxi x D2) + (Bxe
id].off = of f ffset += f (st t +
X D4gi)(fgl%ts(@\fts§iee'_{3§ ?ET’ Seﬁ?[ i}o&ﬂujg@‘%f? O}S ! Eegdéfxr uet J )

score = del x;

dx[id].jp.x[] } else {
[007Zb| | [Kigyres aéﬁﬁ ylﬂstrate engg{nmgpts pﬁg syhstrate support 110 that

navd gt bl S S5 ABrddorkLY | bore: AP it the

subglvdte.dFigyrepAB-jllustratesi @ substt¥Idvpporir 1 t(iajhaté(asd‘bur pprts that are
usetg)t& ggae@éhnﬁ@lyoﬁﬁgé&}td]pggfglfp?tgélp@ eﬁ%}e];te} a} sut];sftrate in a clockwise
orleﬁté{l(‘)ﬁj] A BioBkivisk rotatllﬁt%t )ﬂd%hl wm)%{lwglls Jb@ i gdglziged;?/%)ihe substrate

d]. score = XX ==
by trneaapphqaubn ofaibe ftmfl/ fl’o,m |0he(@mmg&p9j ttmejlpbrtpytwﬂ due to the torque

crea.t%S %P/;/tyrt]t? pfﬁ%ﬁw%éxy IO\{V%&!{%CE@)'BLBJ ¥t§&p;g%nge(ibg{d?ﬁ%%lxip:the same

clockwige! iorqueldisémbnstroﬁt Qﬁe%éﬁtét dff geditly o8\ |shb§tr§f§i>gbnerally
{ smax = coll dmax = id; tnp = colQ col

posiigenad overdghe Cen(awf i silkptrate seppefiar *) ndel ) : (v0| d)
free((char *)dely); (void) free((char *)col0); (void)

[0078] ee( (Ejglame ) ¢Ihts|t|)até|saalsebstr@®owpp)orv 110 thatasrfoQy pors that are

t tside th le * * tic; *

e ViRl SyBofio BB whed sTRIS et B n i gounter

clocKwipé ofiehglioh. - tbhteRlcidtRWRY rodhticiRg efdtRedwillraldayaye imparted
p[]: print() * dunpbl ock( [}pablock of lines with

on the sihstiate wavgapphcaeuopgﬁ(tgteﬂo Wreim)onepeit mere obtheupdys 111 due
to tthtgfﬂuedglé[%%cf g)g n}neprgﬁ%mégﬁzf{))\npaﬁesﬁﬁtséf) H_en_ﬁ%rftj%]"ﬁg%g offset in

the dainme cofintet-alcskwibignpbduec Hitectionsfrarmpharsen)er- csftgra‘ptyamfya substrate
path and prefix froma secin me */ #include !
genegalat PeRit QVQfdQ?IQ?é‘“F”?_f R spbgtrate s%g%nlp(ﬂﬂmtembodlment

shov%dﬁ@te@gure%dﬁ@élztﬁg? ﬁuﬁggy?lgg?nélg‘?ﬁﬁerﬁﬁ %VFgég;ﬂ?gt’ogggmséjm counter-

clockij@ldirebilcms Ireagﬁdhlvevy RilLlee tfegted bydbe mystem Icentrbller 120 when
l.as

the sp ol n Eﬂe ﬁ)lrrce?s% ln{tbei}z ané (}(pgeﬁegﬁr{ 3%1%%\%%b3¢&1%8§dv¥ of fluid from the

port§c Pf1mt1ﬁﬁ§)téiﬁé<§ua|?/§zefoan t wite %\n", prog, ofile);
cleanup(l); } fprintf(fx, "<first sequence % (length

[00793]e /ﬂenc ure@ﬂ??‘t&%lgts#n%r%??élﬁfénﬁgﬁé;s?P tr%e&ﬁ:g&rt 10that have

threeSOprthtH treatCGare used to support, position and rotate a substrate that is

positioned thereon. Figure 8 illustrates a substrate support 110 that contains three

23



ly = lenl; firstgap = lastgap = 0; if (dmax < lenl
1) { /* leading gap in x */ pp[O.spc = firstgap =
wo eqb/094288max - 1; |y -= pp[Q.spc; } else if (PEEKS2009/030996
lenl - 1) { /* leading gap iny */ pp[l].spc =
firstgap = dmax - (lenl - 1); Ix -= pp[l].spc; } if
(dmaxO < lenO - 1) { /* trailing gap in x */ lastgap =
| enO - dmaxO -1; Ix -= lastgap; } else if (dnaxO >
lenO - 1 /*trallln ap i *[ | astgap = dnmaxO - .
port?| Bhld- 1115) thq} have pg napt Elg%ngtr?pgpn %gt 15 ,ogg@@gi in three
t ryQl ) c
dlfferﬂﬁ Eﬁgétlorgtﬁ@dggl%% tpr%t %ﬁ:&éﬁ) &géﬁg%rll CarIdk rotattlgnﬁ Bf baa%lﬁbstrate
dnspbse@t@arponl fsogapxanplartieei Iﬁguie<8) irythig tonfmgureﬁorq mmwnpared

to FEES PR Rbgfe R e TR oW e BB a:c o, Bnchifg, were thiligh the

cent@HbK[@%ubé’IFéﬂ@'s@p?@ﬁ ;a rr@lﬁ'tléﬁﬁlrtofﬁ?he Banh apgl‘@&'t&ﬂ% sGIB‘s'?IFate due
I total matches, score

to tmpgbei ofithe pfe@omp@nf flowgstiextion prq_)q)r]s §ﬂ;¢A ap'ud H:IB due to their

offséﬁec?%%hé%froﬁpkg %%ng gg): @HBF‘%&% 5%&@&’19%%1(%@ pyer the center of

the dubstiale éup@d)drﬂ 10 ﬂ%o@tér&locl&w@b&@rqufe dei Bé )a bh@ﬂt’o*a substrate
ng++; sizl - el se if (xbnl*pO"' A ]&xbn*

by us-of 11 'Poﬁtﬁ*'”j'Bnge jo Xpe qfpplicatign =ob s fgqcen[cr%ﬁteqj by the
preoJoFr{lHént flgwpg{a&h Xé 139 as'd%t?ncé’rfbl Yrdth ! dhé gen%q ot a_substrate
pl ++i"/ pe ono pena i ZI ng en ga base

posiiitsnédﬁev@hhetoente&ﬂ tI“Ie eUbet,ratlemx;ipoctf 1S” osned bmgmmrque can be
*/ d O< lenl)?
applfe%teg th(;)@ﬁ?rratg qusgsqe of _thé ﬁg?) aﬁ)})%dnpg( to (tkgna;bcglilcaggn )of a force
creai‘é?pb%(thé’;ﬂpé&’c)rﬂmahfj%w Fdicsrs ﬁBrét”&fo(éténc?\Dl f)rom thfe center of a
rprintf(fx, "<% match In an overlap o
subgteate positisned baerithya\nehtermf thesubstratpsupport Sas", | X,
pet); Table 1 (cont') fprintf(fx, "<gaps in fi r st
[o088equerWEile %Iguregfamu)slrates get raitthe frgdpm)nant flow djrections being

comolagg thé ?Ig%)ié@ﬂ%r o{ﬂlppg 5 Egt;étens%;%%)(()h dga%gs generally the center of

( f
the i@gh@%{ étﬁ?é, (ﬁdo/ﬁlgagégy?)ﬁ}s nc{t gggg&é& té\l;)gl IImItlggrl nﬂto][‘tF%e{c%E)% of the

Inverltlc(rp/ae??@)j"he.rag‘apWhlleﬁgl)lrES @%@@ tIIUSIIEatIedJ_zm‘Ia thahgapl have the
compapini g e PraclpeBiatletbo dretlan FAL S drimesiblrd biagp tht i

paraB@ptdanal Eubstrdte dscfded Werpdasehidiigh amesmdMIpoint “C”, this
DM'S, DI NSO  DINSl); elsefprlntf(fx ‘\'n<score: %d
configpeaiens PR PRENdast Fa JMitghle peans 151 ﬂae gp\ention, degssibed herein,
i.d S I I
smc% %?1 ?@%%ﬂ%lrg.n <{§@§8%€ SAI’SIS% PIe dgmf (é)ﬁ\g(&grgeﬁ%/n away from a

comﬁis%Spomt g/hthoemdajm‘tm%) e"/bé(shnfuncflom S@fgﬂm d@dm)" However, in
resj due"

confngg@t@gé.wq%ﬁéye C@B}Pé)@-ent of &@Sqrgg@mlnqqté%gﬁedlon ge;raIIeI to the
substrate sﬁr‘f}qc? ‘Wf’aof r%t' Héécé fﬁ?ouglf/eﬂqggﬁ?a cBFHm (pomt the_positioning

nal 1 zed } stat attcc es in
controI algoditten kippied bySInaBys:temmm;trdWe’r * 20| veaurid gpgmemitysbemofne more

compih B Ty the, St Aceqiit or Hapabrie Meciort iABRerbalance of

forcest@bhtedf Aldb! I@I%né bﬁ\%oda'mérﬁtaihecpfédo%mar‘n/ flow vectors Bs, and Bas
ccuurrrreennt el em nunber - - gappi ng */ static

may gioy peJsymmelricallycerignteg syt the/ pvedpptlmarrt flomoweelouBeetite., angle
Cs d(% y éq:uré @ﬁéﬁg@@ chat v{;rp gl Igrthé é %Rgtembéélment rIﬁ)e(tcommon

pomto@ulsti[hb@ﬂ jddtioR_biLhh bissing/ thto tﬁé eBHtrtofl theesubstrate
*/ static char ssttaarr[[PP_LLI'INNEE]];; //** sseett
bbyy stars() */ / * * print2dalignnent o f described in

struct path pp[] */ static



pr align() pr align{ int nn; / * char count */ int

nore; register i ; for (1 =0, Ilmx =0; i < 2;

WO 200p/0942mn = stripname(namex[i]); if (nn > | maRQT/URERI/E30996
nn; ncl[i] =1; ni[i] =1 ; siz[i] =1j[i] =0 ; ps[i]
= seqx[i]; po[i] = out[i];Table 1 (cont') for (nn = nm
=0, nore =1; nore; ) { ...pr align for (i = nore =
O; i <2; i++) /* * do we have nore of this sequence?

*/ * continue; nore++; if (pp[ spc) { /*
supp%gpa@e Q&g@et]nay 13*%[aﬁlqliqthe substﬁpma,sprfgﬁgyéh 1 el se i f
IZIIl [* in a gap */ *po[i]++ = "-"; siz[i]- }

[OOBé] se /Figiee DA ilugtegtes an |§@rqeg|cepmﬁal sgctiopofiey of a port assembly

900 ’(H?{ flmtan{s E: [%rfweﬁ(ﬂ%?[lé]a() \A@t&f [t )ylppé ;%gllhgp %r&d/l) rotate a

subﬁ@é’ W/byl dse( ofi 4 ﬂhld%‘elWQEGd from & fI[1|d] $ourge /1‘30 We oneesmbediment,
s * at | ocation */

as sbgfvp]ln rﬁlgl]ll'ﬁ§) A-the p/gm |1331 csnfc[rp]ed-on 9r5{qsn}u§gqqr]t [%4]1that is separate
froms?zs[dbktrﬁt‘e Eﬁ[}% h 4?[ %& 'iébéﬁﬂe %05 B& #rhé\fed rélé%k++&me sul%tﬁ{ie plate

145 (by{ u$e of @t Bct}.latmnasse@nbly*%’o dTime ajlidtmdx pldtel 14teenay a be an
eleclgagtlaﬁ Md&rﬁégﬁﬁfoﬁgféﬂgé?éy ﬁg&?pg,ré( ,Sét gm@ple blgcly -having a
subdttife suBBBhihP suﬁa-E\aotFaﬂ—égh %e1u§&PfH s&%)orl Q“%Ub?h%{é(dunng one or

vol d
more% op ding |s}1b&gat(e*pmpps:}|ng stéps perfm(npexﬂ i} yhe procespingl ¢amber 101.

The (ac(t‘l‘ébﬁ(aé)sé%?b& 96p) TB%Y?& %‘Pﬁtﬁﬁ hldotdhEr )éa1l f%"ﬁ“—aﬁ f§ ‘phieumatic
cylin@efB (DQ; serdorhotof ‘anButiefdt sereM MR sirhit: JHUIERD! @@fién is in

*[ 'static nunms(ix) nums int ix; /* index in out[]
compyingnatignswieh thensystemeerntratier ﬁapnomammly postiost the nqrt assembly

900 Eaﬂgi %Jb%‘iraﬁé‘%%&tl%]lo e s_yp_?%ate gqpp(cﬁ‘[] 1T0r]:§drn1?) dﬁ‘ferent phases of
the smtistna]e pRYycess mﬁdrme]d in e stmstrate mlflddéss{nd charhbeF=Fo1 It has
been: g;pnd {hﬁi@lﬂper e ape;rtu(rﬁ 1<12051ang an mner cyargpgeé oa‘p'ﬁ Ieast 0.125
inches 'rgis Q;';rﬁ'ﬂ)) ? \}rgcla \othzasC blg] 9(¥0X'that rfa%f 3)(t8€ r%{/b“%% thit has a
dlarrYe°teP< opuat dB.astaO I1I25elr’(chaere (3. Jgnmm}) (saeq be msaf]:l) to accurately and
repea%bguapcgrl 8 bsttra]ie pogl ned %erezan usmgI genltrogen gas inlet flow B;

pressure of 5 psig.

[0082] Figures 9B-9D are cross-sectional views of various embodiments of the
port assembly 900 that can be used to support, position and/or rotate a substrate
positioned thereon. Figure 9A illustrates a port assembly 900 that has an aperture
112 that provides an inlet flow that is perpendicular to the lower surface W of the
substrate W to primarily support the weight F,, of the substrate. Figure 9B illustrates
one embodiment of a port assembly 900 that has an aperture 112 that provides an
inlet flow B; that is at an angle relative to the lower surface W, of the substrate W to
support and move the substrate W. Figure 9C illustrates one embodiment of a port
assembly 900 that has an aperture 112B that provide an inlet flow Bj; that is
perpendicular to the lower surface W, of the substrate W to primarily support the

substrate, and an inlet flow B, from port 112C that is at an angle relative to the lower
25



.putline int i ; register char *px; for (px

==nanmex[ix], I = Q *px && *px !'=":"; px++, i++)
W@ rpdy2put c(*px, fit); for ( ; 1 < | nmax+P_SPET/US2609/030996
(void) putcC ', fx); / * these count from1l: * ni[] is

current element (from1l) * nc[] is nunber at start of
current line */ for (px = out[ix]; *px; px++) (void)
put c(*px&x7F, fXx); (v0|d) putc(V, fx); / * * put a

line of stars | ways in out] Ol
surf%ﬁﬁﬁﬁ{ﬂcggm)subﬂr%tpg{v 1o suphpg@Ndspgye the sqjl?ﬁtrqte W. The size of the

aper?@%ﬁtsf B{B Eﬂgb gﬁﬂ*b(ep%%jﬁs)?éq g%d{?{i}/ljﬂeltfm%'(g%%ho}an@gnt of support

and/o( rgpvEMment-of' the)subistrate. n Figuxe BDstllastrafesror{é embodiment of a port

assel.m%JrquqSﬁn%{t Hi?s&@fw .%ﬂem)r(e;a 12 thB pfrlé)vriqéqp gn ﬁp&’fﬂbﬂa@%akﬁis at an
angl&&elaﬁf@bﬁb%e RbWer %uHécé WF%F e SJ&H% TR uppdA ddd fnove the

CX = "*t; nmt+; } e se if
substigdg WpO-' A J[*pl-'A] > O eI se } el se *px++ = ex; }

*px++ =V ; *px = '\0";Table 1 (cont') [* * strip path
[0083Y pr dhi mnérembpdimemtt uash dhemn pm lélbUgEﬂS()‘lOW asndathOB the port

asse%é@rli“) %nlg(djq%aﬁs nsSsEeg}b Q gboé Jlﬂﬁl} IS Iysed(g) rpnglv? %(safbstrate not

shovi®: for PMarityX tdmi B( FdBot=mot/ sHody) ThdiXis %smbﬁél?yc).)ut&de of the
(void) strcpy(pn, py),; return(strlen(pn );

procee@ng rpglcm 104 | enoingsd ¢|tbarmr|@ anynomepwalls éOﬂ @‘etf‘@eq(c)cessmg
t . d
charibdy” 183 BEY dr o ol PRNOALGE, Aradbeifite dEn e supported

pogm amaysr rcftafam by sé bf fhe' porfEEEE 8AIAch OMithé pbma%@bmbnes 900
-wite a fil array nps to a tnp fi

contgipgd|in dfee suhﬁtrate#iﬁrﬁqa@mblké?@@f ihe, lﬁbawblyj1@3§o}enay generally

contalhr@/ P §u8f3 trﬁmefid(ﬂ Iar% alnn?c[stua{or EIOBE ttlgﬂ arek adapted

eanup up tnp i
to pdsnlidmthee partyassmmtfllelsegod reletivae Cryvtﬁe‘ sobﬁae(tenilat)e M&‘%alﬁmlugh the
(yoi d) unlink(jnanme); exit

holes éé& fqr@te@r H\%@% dhe udler v, maynbe r?apnéﬁmatlgqu,!jnder DC
serv+r‘n6?o?r érté'Hll'aP@eWc%h whwch is N <?orﬁfnun catl)ons\ﬁl?h ki YDREM Bbntroller

ower case char’ * get seq( get seq char
120 ahdlig able td réltabi)apesmd)n it polteagsehibly €G0! ard subgtratbaelative to

[ in seq; register char *px, *py; i nt natgc,
thes&’b@ﬁ%‘%‘%%@ it ((fp = fopen(file,"r")) == 0) {

fprin stderr,"%: can't read %;\n pr fil
[0084]yi t (f’{éur}e t108n is- 3Mheigemetis Rargal es?%mai(w?weo 19 Jrocessing

chanﬁt&)r)ﬂﬁ lﬁ wiRigh 1 ‘hft assenln 1'dO@eaer' poﬁ, $demblldd€9GF are in the
or Y ! ?n ; px++§ I f

conti nue; (px =
“dowOi’ wpplen(mpubnchmrosesﬁm of pmbc)t h)lladamser}iom for(répewagl steps may

occuf oy Rie ptadinent the SHOVEL bosifar pilbws dhe gertok i b positioned

a d.g‘taﬁcéfﬂ Nabows QBe duUrRittSof ihd BlbsBXlel plate 1450SEahHe TOB is an
pseq[l] = pseq[?2 pseq[3] = T\OT; Table 1 (cont’

)
isometricg gagiay qggptlﬁngl-g@w of: a*p@q:essrngeﬂhamber 101 in which the lift
assembly 1000 and port assemblies 900 are in the “up” position to allow robot

transfer steps to occur. In one embodiment, in the “up” position the port 111 and
substrate are positioned a distance H, above the surface of the substrate plate 145,
wherein H, is greater than Hy. In one embodiment, the “down” position allows the
substrate to be disposed on the substrate support surface 145A of the substrate

plate 145. It should be noted that use of the embodiments shown in Figures 10A-
26



remnnd(fp) while (fgets(line, 1024, fp)) { if (*line
= ";" || *Ilne =="'<" || *line ==">") continue; for
W@ poodeo2rme; *px !'= "\n'; px++) { if (isupper (PErRU$2009/030996

*py++ = *px; else if (islower(*px)) *py++ =

toupper (*px); if (index("ATGCU',*(py- 1))) natgc++; }

} *py++ = T\OT; *py = T\OT; (void) fclose(fp); dna =
natgc > (tlen/3); return(pseq+4) } char *

nx, .Sz) Cal 1l qC char *nsg; /* progra

108 gy ﬁlilrﬁec 5@93. 'ﬁecamunfﬁtonnwﬂhs%ny Pt therailer ﬁﬁ’tpoﬁ"’ﬂ@n’@f discussed
herefh. S ERJ g'%)afft al urrrllg)ﬁ'aﬁ (')(3‘; (:2)51 d Lf)e (18?5 i, C]p{uuncn?n with the

cal I oc((un

subdtmate rsuépett d@t)rqoriﬂ@@rat@nsalhbm(m dtiaed feplirés discuseked herein.
sz=%)\n", prog, nmsg, nx, sz); exit(l); } }

[0085Et Ur riBebe)'nng} td Flngrwﬂ PJ NAA an@pﬁOB reBnéXdrhbedinidi, the transfer
file, eset dmax; */ read]

seqtéﬁﬂc,gpg {sqbﬁgra t@ arpd frqm,tthg, 9roqe§3|ng pham Jpgg,gperusmg the lift

assejmt&%gg Mgu@)asft@% ‘P(?ﬁ)&\fllh% %ﬂ(ss%gr?orve g q@l(%%ﬁe'ﬁ?olg FtJ% tfze)* ‘down”
posifien, ), mpel(bga, rgboh hegt; corritaamaoéthbstra]le }3)fmm%|(1 :thetfltl)w of & ﬂUld from
i ++ ile

the fl]llg ﬂeﬁxfrd'n%mtemj fﬁp c?nr;ect@d é&”&%‘( Paﬁﬁgg] mpge QPF]asgerT;p}yes 900 to

suppioﬁ[ ﬁﬂi)b]@b%tfregtgg? g)g?vfej th"eeﬁghgﬁéﬁehfbl)( JSE?[?@'R $fate 1001 using of the

actughbolr dhbi)?] toofefmte, the) $ul(attateijrqnemt( mbot(amhrecelve the substrate on

e SRR 5 AR s L e e
procd%sleﬂ s;tldrm@l theMbvsEtEsihg: cr‘}an%ér%éfiﬁg?% port %ﬁéen?ﬁhes 900 and

m{i rintf(stderr, "9%: too man}/] ps i
the a@tu@tﬁ RPR ¥), suRprsy, pO@u@@mrpi/pg rotate; (e.substraye {Jsuggzhe sensing

assel (g% sgg F{#lpntrglgerl 1nﬁ;é@m]dsé§ué;eé E)af)l’ ??ﬁﬁfp]*m jﬁé desired

process m the ptecesisitig thambier O (e.§.y C4V[D GRWP F1VIZ‘)/ etch), 9) end the
+ lenl - gapy++;

subsfiBle biocesgy Pz i Mirssetminip Bisigippostion zny:msert a robot
to re(:éfvbzthé W | 4 ZFH?Q&EHS)?TQ sﬁ érateW@@D}olﬁ;{M n%ﬁvllra the lift

else if (stz > gap In first seq
assemkdy 10000 Ghe k@m\@]] posqb(on g‘b(pnetrach@epaob@t: asndzM)/ turn of the flow

of flm&g Wﬁggﬁhﬁ:?ﬁ, E ggor?%%gé% J|e§ (? I_pz }Tn }or@ gé]bodlment the
subsbéféﬁlé ro}atéd drﬁ:"&ét%l} BSSlﬂbH@(H d@f'lngimé d*e/swé@rsubsirare ocessing

' iy { nfj]; pplO].n[j
step |§b /(q :ﬁpp@) Fbp[qqpaﬁgthan;d lrnetho @qt(qseya[r]e]reln thus also reduce

the rgé)écp]fo%[ﬂléh aéﬁ%gy ﬁ_ﬂ)cg ’pl%’c%%n%nt I)IJ %Isrbﬁtﬁnt% fno thé HJrocessmg

chamhﬁrl ]smlabj the—sulﬁflﬂa}e @Dp?d)rt aQ;l@bh']bI)ﬂﬁ Ob] can hétively cBREE for these
[il; PP[i]. c¢] =PPLi]. c [ii]; pp[i]. c [ii] =1i;
error§ |f(fd >= 0) (void) close(fd); (v0| d) unlink(jname);
' Q offset = 0;Table 1 (cont') /* * wite a filled
[008q}np “sFiawe U-38B ok side qfee&seﬁ@n(al vieaysy pf anafher*gmbodiment

of a %43&:%‘!{@3&)35& %é%@ﬂgﬁ%w& lé;ﬁo{siu]o rﬁli] Flérengoerg%gfngofgglon 104
of a protessinigt &EmideYSON” In RIr0eifoARNTE)reduce or minimize the effect of the
fluid flow Br delivered from the ports 111 from entering and or affecting the process
being performed on the substrate in the processing region 104, one or more
isolation features 1110 are used to capture the delivered fluid. In one embodiment,

one or more isolation features 1110 formed in the substrate support 110 are
27



cleanup(l); } if ((fj = fopen(jname, "w')) == 0) {

fprintf(stderr, "%: can't wite %\n", progjnane);
weiwpd4e75} } (void) fwite((char *)&JIXx[iXx]. | pPCT/US2009/030996

si zeof (struct jnp), 1, fj); (void) fwite((char

*)&dAx[ix] .offset, sizeof(dx[ix].offset), 1, fj);III.

Conposi tions and Methods of the Invention [0282] The

i nvention provides anti-CD79b anti bodi es or functl onal

fragnments thereof and their nmethod of use in t

Comiercé%(i' RAD & %Frﬁt’%tﬁﬁ? 4 PR o afest a’["é)@S%‘]e’lt ﬁh%rﬂé“d from making
[ de t

ts \ESPHRL b dORETS (OicR AT PR A MERYRRS Svntiogration i

whichahewsaatan idaddrepdl L(pecpruhadssa gmnvleohm 1 that bheuraad:mthnsdlyle edge

of thesalbRlS =ugpar {0 SRR st G ERBa, &g b lch the

one %@rmbré @faﬁalmdpbnscmw@rtbccoae&ﬂ mdﬁu.dhg@arnow@g provided by the
antib si ngl e-chai n anti body or anti bod

pOﬁ&dﬂ‘ﬂ)et'ht@ﬂﬁeB odlifhent, she mlaiiquawgur@fs i Oaaﬂta p@Eif@ed near the

edo B YRER Ao Bl od Ton o TRBFOLUR Tedibfe- fow B2 can
moveRihé elBstratelfuccRNihedsisRd of theas@skdtd rélativdtd arcrcaBedfoove. In
or cytotoxic agent such as a toxin, including, for

one @ﬁw'r@enbrﬂh%@m%\@aﬂ 1h1 mayhe thahypepiaouh 20 4ibangtabput 80 um
nt| biotic, a
deerf BN 1 G YubBrRSHRR e FIoRC L yre. of ©he

ke. ,The ant di es, of the present on
100875, ¥ o 81T BoRABhE et BT Bfte ot e BPIRH fapiue 1110
containd PprRI&tplf ¥ drodvss 1d¢@ttﬁaﬁlflrcﬁln$éﬁrﬂbetéadhﬂbeHetdﬁﬁhé 111 in the
bi nd. For detecti on purposes, the antibodi es of

subS;brnaé% éhpporri\ﬂe‘l& g angEopaedieddor tisl §xhausk systermyil aQKecg rough
0 U 4
pum 19930 SHRFNe 131 Al Frol BB bR A RTARES o orr
portSNhET er rhet bn@c@em(@v;abem@ drformiddyinahe phecessingoedion ©04.
CD79b (e.g. affinity of the antibody as a Fab fragnent
[0084]0 CDWéﬁarrirﬁg puUbglaY 1 8A11Y B, e oRa@nissdiinBat, rm@@uaét%tb support
affinity of nmuri ne antlbody(e.g. afflnlty of the
surfae&rﬂﬂ]@Aarﬂndon &obatrateh duriag necesINGDPstiongd at an angle
i Al bl N - ' i -
reIatQ/Q tggﬁ%?/\ogigbgtggﬂ%r@ac% &Q%{E?Qﬁ%?@&g&ﬂ%h@%’}@ r?g ,the processing
chancttnmsrﬁie agglermapwar;strongam,ﬂezrdm alebyeeasf (i.@., IHogizbntahas shown in

cha | bl e domai n _sequence a dep|
F'gu'ieanﬁgUr%s BU'( GICRR Orld?”ﬁﬁﬁy qu@m O("SgQ In one
85| t | t
TR LA CRR I S T 8%"35%@?3%59‘?15“'[’3"61‘9’
relativeriovihe drarizahtal ng togtwéeen laboahitbddgrees il 8boyte8y degrees. To

coun?%rapﬂ(ngy grayg?tl%giwpgg g{atl Vé%@g li%rtl)d ]:Z*gu%enﬁlgt s%bs’ug? 7?0 %g)ve from
the sggsﬂfgtée é\ﬁ)&%ydguhéﬁn lé’r%u?élﬁgedﬁy tﬂ@ﬂuibg,a %sta’%ﬁ bid¥ing force

, , or 60 | ower, than the
that eudedcéh theaveighittof the sg)bﬁtgaﬁen\@nlgchbwpe @@plied to the substrate

by th%[){}lé'g)é%r"gge% ﬂ?)nngw«% Bﬁjr?ﬂ&icg?}gc{rtsa?j? : mrﬁ%%g?g% @ isolation

featu@é‘& ﬂEﬂDQn@yltalstlﬁey udgdao Fatlp bragae at bibsinGP8RJR) that tends to retain
ri sing, consisting or consisting essentially of a

the ﬂuibé ﬁtecﬁﬁﬁ?rnt@n%luwéﬁ} SURRPH Sfacsbl EOAYavse SbHiR v pressure
) d
regiofiofify i ?“ﬁFE%W%E%N&V‘*P?@%SEéET‘%‘%'ﬂ or1RG:
spec p
[00893nt b?)%ygr%w @ggtn?hgﬂ?m hgélg gozf]ttﬁ‘ewnf{&ﬁsq??%} an%?ZP tf’rom the
anti body to CD79b (e.g., affinity of the anti body as a
Fab fragnent to CD79b) is ge&ater, for exanple at
least 1, 2, 3, 4, 5, 6, 7, 8 9 or 10-fold greater,
than the nonovalent affinity of a nurine anti body
(e.g., affinity of the nurine antibody as a Fab

fragnent to CD79b) or a chineric antibody (e.qg.
afflnlty of the Chl rrerlc antlbody as a Fab fragrrent to

N~ o~ o s R o s R



i nvention provides a humani zed anti-CD79b anti body
wherein the affinity of the antibody in its bival ent

w0 o00a094027CD79b (e.g., affinity of the anti bodyP@susIw09/030996
IgGto CD79b) is between 0.18 nMand 0.22 nM[0294] In
anot her aspect, the invention provides a humani zed
anti-CD79b anti body wherein the affinity of the
antibody in its bivalent formto CD79b (e.g., affinity

subsfiats Reh BaRaROlphty PIRFIEI AR B 4B Path Jdrviia the gap 114
form@Btbi}@géﬂbth%néu&gl Va\@ﬁp%i 10’ EuE‘%}tFaXleV tchu?nglone or more

ant i yinits ormto CD/9
stepefof i prontassqeprfameshinl the proc&sshop yegien @f E’oh$l MGCIGSS[Dlglchamber

95 . th t,.the i At id
101.f, e, 12 iR pB S RO Hishel i i, RERLIEY is i Semed to the
subs&rl&@e %OE)bBﬁCB{JrIr@] bicsteBbingl @ td QoRULGVEDEPBohRedive heat transfer
fini of the antibody as an 1gGto CD79b) is 0.4 nM

procg$s RSOUEINg |curiagothrersupbpeing. poritioningnendrorpraeiing pracesses

peﬁi}ﬁ@nﬁﬁg %Udlsrt]r |‘%9q8| va Prﬁyof&ﬁmgﬁﬁ'a{]g%ggba"y@ H Eﬁ‘at% thermal

propéﬁfelsn(lé;g bigh trermal icbadyctitypis injdetée uﬁ@ﬁﬂb)gapm 045$lIdH a gas
etter. In another aspect, the invention provi des a

that r&mﬁn&d& lixh |(1‘@b7%m?ﬂﬁﬂ KDy aWeere(A)t RE W'P'Hﬂ"?/n dghereof to
,mprgﬁt@ﬁégq@qi& ﬂ)rto%egéval ent formto CD79b (e.g

nty o ant’l ody as anItho CD79b) |s'06nM
or bette o S , 3 ggl des a
humani zed ty of

h bod ook ' f to CD79
009’y ﬁﬁéﬂ%ﬁyahé fé&s .%83&035 % %é"a ?@“éo?gbef Sndimsal; pragessing
systéth T80 &1 ackOrdRdineEhRith aReembdditBehtn¥e iid %Fesﬁ,frﬁ\'ih@&ﬂlo% The

humani zed anti-CD79b anti body wherein the affinity of
thermale preresistgy syatane s1H1Q tasmprisasr @ ©€bambrybbedy ¢1335 defining a

procfesitgolotifs 1IFAREHOIRS; BPklfid h SEblee By therein.  The

chaniseresddyo N3B5 Givaype raabieohtZiAks8 Htbel GNP magnbe lindy W|th quartz.
wherein the affinity of the antibody in its bivalen

The prperIsNLHPBINE el 34 isacPnHIYRpdoto breradianthodpated QM a heating

asseh%ﬁvei??gﬁﬁ%@sﬁviﬁ?bﬁﬁﬁ?ﬁﬁ%@“ﬁ%%éﬁﬂ?é“%ﬂan PSRy svstem

1310anAn taxdynmblexf @l thetrhal pfdcieasing syfstetrhanalnhetmudgs ofruding the same

s el asebsy eorsipt: S'aigs dRaisTh. APrikrify 806y e 120,208

[Dock&zﬂﬁl APPN/PQ@%Q?Cﬁledt na spEdey alveich & fdcdkdorafdd bereference
murine antibody to CD79b is substantially the same’as

hereinhe binding affinity of a Fab fragment conprising
vari abl e domai n sequences of SEQ ID NO 10 (Figures
[0091FA- B) Aarlit 2@ [1B3R0Naydbd Forgwedesn @AsHEE. ofl theactdrhieer body 1335

orovRRE s ae R0y SHB eI Bt e g o 1144 PR % e
13448kl Md YoMhe@ebad d HaIRDIcL 9505 'té'ﬁFGVMérﬂrégés%lﬁb)@'BEé‘s, purge
sequences of an anti’body generated from hybrid
gased @@mrt@@ammg lgatSBe tATeCPEaceasBingvpi@Meni 3idi yA Zapuqrggr&lmp 1355
th bl e, d
may Bp IR EebBaf R Rant AR e ROuaaiae BtuGe TLAUAR 1po4 for

ummh oﬁﬂﬁfé cblBJ;m@%&Jrﬁé 13aky 20, 1993 [0297] As is
-established in the art, binding affinity of a

[0095]' ganql\ SiRoUI Sch TR ED2Ga oo dIRLSF me”&ﬂtdfﬁ'd?ghé‘%aﬁ’ﬂcber body
a variety of assays, and expressed in terns of

1335v ahimagnelic geiantlidRatisvdispedage th@cclmtdamglnwnelm 327e A tubular
enbodi ment, the binding affinity is expressed as Kd
values and reflects intrins?2% binding affinity (e.g.,
wWith mnimzed avidity effects). Generally and
preferably, binding affinity is nmeasured in vitro,
whether in a cell-free or cell-associated setting. As
described in greater detail herein, fold difference in
b|nd|ng afflnlty can be quantlfled |n terms of the

o o " o o o e o . - Y o



framewor k consensus sequence. In one enbodi nent of
these anti bodi es, the framework consensus sequence

W@ o09poPees substitution at position 71, 73 andPOr/USBN9/030996
In sone enbodi nents of these antibodies, position 7 1
is A 73 is T and/or 78 is A In one enbodi nents of
these anti bodi es, these antibodies further conprise a
human kl |ight chain framework consensus sequence. In

. sone_enbodi nent of these anti bodi es, the franmework
riserhieth REIS| PhPT taeVise Lanalick te dhsemagselie foitcd321. In one

omb OB SUBSTabLl Rs@ipdi ByGF goBREtiadkc bn pdoe ring
132Chdizposé&d dni et tublakr rider alrdS8odbrirgp pee e yzrosespl steps) performed in

is L and/or 47 is F. one enbodi nent of these
the thgT GaPesssiih etk L hrBeRnTIa SRIRNy 2 ia g ated extemally o
the MEBRBNOTKLF ONEENSHY Eeﬁx‘é%%ﬁc&gﬂ%%@% tﬁPchfggH e IcABnder body
poSition 48, 67, 69, 71, 773, 75, 78 and/or 80. In sone
133% b dntiuventatatidn idbe magheticiretoy 183&di by arse( of at metor 1326 and

hu subgr oup hea chajin fr rk consensu
nencBodf iec 505 818, 1920, 657 e MaglraleWPUED A hereon. The
magretic/ tatdr S| 3588 rhay Aoals® coiffigufedMiol AdpBMhe elevations of the
enbodi nents of these antibodies, these antibodies

magneiia tietor cbiph.i Bwisaliingainecisubsigate ¥haheing rrieeagsed.  Additional

e 1315 SFEENFTon AUTRRYBIR LRbh RTHfed States Paten

No. 6,8601888( whindnis dieselsy Peayssraedlopmsfessgesubstit ution at
position 4 and/or 47. In sone enbodi nents of these

[oogﬁnt | batheeghamgst od) {385 hie, MHoWRde ol rdficgtdr BRI 1327 near the
ramewor kK consensus sequence) 4 is L and/or 47 is F

back| gidea)f the swesteats ol mdive, retlectart piBtaly 387 hate annowtieal daflective
surtef8 TLERE b 1 baBk Aok e SRS, O alhark 1B Pmiseiviy of

the substratevieht inoshes emblodirasnia tiva réfiottortplRe 2320 atasi e RAitérscooled.
is Kand B7 is R ne enbodi

R B4 is Y, B6 y In o ment, an .
The %ﬁﬂePB\S‘?jy"'UHFC? H@zﬁrﬁ%heoﬁ’?%ﬂﬂ?icgége subsiratenyV dgfiag o reflective
; in LS S K j o : :
cavity 1818 purbenbserfibBiment! il feferdplste 13279 2, diameter siightly
largec dingum itlse slidmoBelclof thivRub3iraté/W HeindHpRdddsadd FvRtdgnple, if the

thermip DEBaSTH SETO LS $8af6G8Y o1 ApcBS e im spstiates, the
diam&RiFeof&RB AL EBBE Plats AFD7VRayaYE abWiR 12 ifeHdsPORY ohélidnhsddiment,

conprises a HVR-LI variant "wherein A9 is E or S and/or
an owleoring 18316 may herceupledditiveenshe shasatiat hoslyi B335 and the edge

ing (3 U8 s8IAIR8 e WIAAEE SRRSRE BV bAsREh Y Voume 1314
The esthdvaetdvity 18€5earanthd Qtbessding oRime onPr4 seaya Haverdifferent
_subgroup Il heavy chain framework consensus sequence.
eNVIrpAMSAES-enbodi nent of these anti bodi es, the framework
consensus sequence conprises substitution at position
[009471, 73 pugeasnday be pomsledibdbe mefﬂﬁ@oromlatmé@£7 through a purge

gas. R 2nBARH 68, Bl Bl BT B Bl it

th rou?ﬁtth@ eglieRsoif platd 32T hBipsi v liag v iR rdflectdr@iitectaam
ramewor kK consensus sequence. |In sone enbodi nent of

[0095;] heseThABHLAAL&Sssehibly fB3ERMEY kohipiBE dfl allrb)? Bf hebfhd elements

ranmewor kK consSensus sequence conpri ses substitution at

1337pobia huay #f hedliog elements Exiemaybe Uivelampsohadageselamps, laser

. nt | | e Siti h ' . [

cioddly S AleaRRE rblotOhuatk phidEsY MBE L Al Hn03 doges LeDs)
In one enbodi nent of these antibodies, the human
subgroup 11l heavy chain fr3hework consensus sequence
conprises substitution at position 48, 67, 69, 71, 73,
75, 78 and/or 80. In sone enbodi nents of these
anti bodi es, position (of the human subgroup Il heavy
chai n framewor k consensus sequence) 48 is |, 67 is A
69 is F, 71is A 73is T, 75is S, 78 is A and or 80

e Y M T T T T

o Y



consensus framework sequence nodified at |east one
am no acid position. For exanple, in one enbodi nent, a
wo arvan27subgroup |11 consensus franmewor k sequR@iES2989/030996
conprise a substitution at one or nore of positions
71, 73 and/or 78. In one enbodi ment, said substitution
is R71A, N73T and/or L78A, in any conbination thereof.
For exanple, in one enmbodinent, a variant subgroup IlI
hea chai n franmewor k consensus sequence conpri ses
or a@oaﬁt%rtsutfr'etﬁ *}ﬁat'ass%'%msrtfsétsTh%?rrawf heating glerantsy 1385, may be
VARI
drsp?%%@ﬁﬁ&%&%@%ﬁ? om i ﬁggﬁéétéﬂiﬁbg& 61\'3?5? 4ﬁlonneg %r?tﬁodlment the
heatmgbeléimesns 1387 waay det agabgedimp al lhdaxetmvpattberal nA cooling channel

K consensus, seqguence ri ses, substitytion at
1340 BT o e IS Bncesar 5951 S85 5 55 Tnp ettt estpg Slements
133728684 ssipgl d substitution is V48, F67A, |69F,
R71A, 3T, K75S, L78A and/or_ L8OM In one enbodi nent
joooéne | i@ 4 ﬁgﬁ‘p h\é%trhgk%q gﬁf?‘lﬁb'ﬁ’%r@'&oﬁﬁéétgqu LEohSler 1352
I'nventi on conpri ses unen consensus franmeworKk

which ege eapeblevdtladwstmgdremtmgtmmatsant thesarrdneokheatongselpmismits 1337.
i ment n anti bod

In off, T HUAIE G e A5y B PRAUEY (IAneRTS d3ademysbe dhvided into a
plurdilfya%%bhn%%}td@% 94 M'tﬁee&&ﬁrét@awt b)?rﬂﬁulﬁﬁ‘eneor?éen‘#ncf zones.

position. For example, in one enbodinment, a variant
Eacrtbﬁ@tmgsg@uprraw\berdorér@aadn@@pmde@dmo psevide desrred temperature

oo b i ELoRRY S ), BEAFERTHTRRons e poatn

assewily 816Kk mayoBsefsmg inf wmwr Bt BB RtsTRG. BB, Igea and No.
substitution at position 4 and/or 47. In one

6,928 168dnhishrareharaby ingerparatacpy refernceand/ or L47F.
[0310] As is known in the art, and as described in
[0097]r eat &1 et embddémenty dreledlge timg heating asseinbly 1338 configured

on/ ndary. de at n abl e region :
prim @5 16 W R 300 4p26 Mo B R SHe Bhls™ T Bftaf i heating
elembhté 1@7 OTRe @a@em Mld@%WﬁWﬁB@Sﬂé tcohA&ctda 6 ithdeentroller
Sonme positions within a variable domain nmay be

1352vW"é'6°?Bd7"a% st itk Inpaling powes|af the sidgeoing haatingassérably 1338.
e B33 1488595 060 AE5TRIS B B, R BUPHRIIAN e oo

heatibg ejem:rﬁentbe133'ﬂyhenuardoalbtoﬂlnlgetyteommMGtura ofi fHeeedge ring 1320
riteria. gpre of these positions can

: set, of

inderiandsnts aguige RomeRtaitie HyperbalrataniVe r'@g@%mt&d'mem the
f t

edge g REA TR EmoNE] By mal e BRI hOhoARY d1Bos, of fre aray of

heatihg péaroantsald3¢. posi ti ons. I n one enbodi nent, these
hypervari abl e positions include one or nore positions

[009826 30Th83hé3l5tﬁial préedssing 8ysiem 9310 Prayaiutthd Toldtisena plurality of

? var abl e donmain. In one enbodi ment, these
themyy YOS Bt GarHAABPE thaerisusRd R RIGPHES O liRPdssifate W at
dlffergﬁtstatdlél%ce?ﬁdor%g lrﬁéné”%mﬁ'@d ﬁ%ﬂtﬁ@ 35|9ra9|¥y bf‘tt?ertﬁagg)tr%t;es 1324

chain vari able domain. In one e ment an ant
may bé¢ a pkurality eftoysometarp dpsiesliyacouptad toaernohdlspbaedumn the reflector

S roup .consensus framewor uence fie at one
plate o R Re ST Pty er b7 P pite S BERPRE PedPties Bl iy racia
portickSeetie, sufstald Wodyetaiied H@sd:rrbtﬁjht bpﬁnﬁ@mmﬁéﬁt@reh&%‘b\és may
chai n vari abl e domai n conpri si E%1a vari ant hunman

be fodngifr thepUnited Statse MatientNenkavbb b 1deyingicis haseby inegrperated by
erordfS SAndBLERR) cBObk e B B2 coBeciiBuiipe conroter

conprises a (6P substitution. In one enbodi nent, the
anti body conprises a F27Y dibstitution. In one

enbodi nent, the anti body conprises a T28P, S, Y, G or
N substitution. In one enbodi nent, the anti body
conprises a F29L or F29V substitution. In one

enbodi nent, theantibody conprises a S30T, R, N, K C
G or P substltutlon In one enbodlnent the anti body

NSNSy AT NN~ 1. a4 " a4 a4 =



Figure 16 (SEQ ID NO 171-174). In one enbodi nent, the
anti body conprises CLI sequence depicted in Figure 16

W@ SEQUID7TNO 178). I n one enbodi nent, the antipkodyswh/ 30996
the invention conprises a light chain variable domain
conprising the HVRI -LC, HVR2-LC and/or HVR3-LC
sequence (SEQ ID NO 175-177), and the FR -LC, FR2-
LC FR3-LC and/ or FR4-LC sequence (SEQ ID NO 171- 174)

picted in Figure 16. |In one enbodinent, an antib ly
135?of"’hﬂ%"]3f§(v%9ﬂq"&h acelRped deap gonirghio eﬂaﬁhf%Ppwsr guppfies to the

arra)gggﬁ%cﬂté %%@@t%ghgﬁq%?g 9%%"[ %%flhlagl%ﬁéﬁﬁal?(%lg%ross the

substraEMN.D NO 178) depicted in Figure 16. In one
enbodi nent, an anti body of the invention conprises a
[0099] ght maaalh@rmarpai@leesmgrwsmmdrmr)lrawmmﬂm chﬁibnéeCan edge ring
HVR2- L.C and/ or HVR3-LC sequence D NO 175-177),
therrgapioke Ei$1l dispopeg qrctheFF@leE@aWa?eoﬂS%hm@ctfa%@@gremng 1320.

e Mo WA IED GG 68 4 B B cgPPl s o

temde@%&} drnotbiee thepealt prdﬂwlesn\oértheoedgm airigdd82@n The edge ring

therrgglf]é,r,%gdy co1t Ay Cg%i rgnélﬂai,é%?f%aéonnnected to the
edges?ﬁﬁelﬁ‘@&u{be%%rﬂﬁly WBEBQUWﬁelgor{tﬁ@rH%ﬂﬁOs eAeriy) part of the

one enbodi nent,” the vari abl e donmai n conpri ses
systeFFRI CORCOIIERP20idjscRRSetHabare/ arheFaantHies é@@érmey depidotied closed

i n Fi S r 198- rrb d
loop opirafiy Freifabemind Bedlng ASSREPY) 1248 LB R FiRal T raept from
the édgeFmrgyfr@rMal prdEe 1 83NOIn 38 @nBb6@imetiShe édyePARg 1320 may be

enbodi nent, an anti body of the invention COZB i ses a

heatﬁ‘éd@yacﬁ%'fﬁd/é?maﬁrééu'@oﬂiﬂ%%@ﬁpﬂy drorg thee sHpsiratgcW during a

- nd/ or HVR3- HC sequence (Figure 17, SEQ ID NO
the"g%???g%sa and the FRI-HC, FR2-HC, FR3- HC and/or FRe-HC

oroo] - oawaioe 1B S0 sl o Releo o di oo AL PitBegiss. such as

therri@anis§ hahidsiay skl fostRpmiity, aeoddirsg fthehlﬁeWBI pr rties of the
HVR2- HC and/ or  HVR3- HC sequence (Figure 17, SE NO.

subsprgte Ybhgingdiracesreddq lnmﬁav%ﬁumtr%t@daem@éa@@pm é@ iThe thermal
d/

oroo €5 16, 6B, 520308 EBRErALEY ARl ctrgo, matorl,

duffenbaa\tlynckmssresvamd ad)lfereo\orwatings)rrpm detagedi rd?asldklanemﬁf edge ring

des'%zﬂazfohsea}nd/ i ﬁ'aeﬁtﬁr qﬁc,g%cﬂ%g %dlZZYn%fﬁS%?A%&gwchocket

F 1 n
No. REENEBSES Kt & M IGERd e %ﬁé@%“éﬁcgﬁ Joj Hbodimen

the edgazitig 1312(blrmaydm-pmade frame silicor mithom nmkel cakingan
anti body conprising a light chain variable domain
[o101ronpin shagermb&lin«bit, Rddbaticdiodsr HIRB- r’n@ysretmerthe edge ring
depicted in Fi 7 (SEQ 1 194-196
13207 st & gpd Spebiar r%o%éHB?‘i’%‘@s HR @ desired elevation
in th{B?o&e@smF @rndbﬁhng%oéigor%@gé’seé?%@% dﬁg i$ Fo ra%ldly heat
igure 17 (SEQ I'D NO 190-1 Inonee I ment
the suhsm‘atmcholmmrrrﬂyesiomltas@umnmeerdupect &l ane léngpmhment of the

SEQ.I D NO 7 I.n he antlbody
prosqdnyaRViAR 18 danplard8<ha SuTia e ML mheioly ForbPs ‘BuAation of
the FRAPHH BEAH @I@rrm 1887 dAMReohduaihy Qﬁd/HV'F@dllaﬁon from the edge
sequence (SEQ ID NO 194-196), and the FR -LC

ring 1320 pREhLiE heriedrto Faade@(ectée;m@ﬁ@éur@SE@ UrifoND; telrmﬁra@@ profile
eplct ur a 0

acrogy M eSbsyane 1 e oo R CoEing eCBlah 6 neating
domai n conprising the HVR -LC, HVR2-LC and/or HVR3-LC
sequence (SEQ ID NO 194-19%), and the CLI sequence
(SEQ ID NO 197) depicted in Figure 17. In one
enbodi nent, an anti body of the invention conprises a
l ight chain variable domain conprising the HVR - LC,
HVR2- LC and/ or HVR3-LC sequence (SEQ ID NO 194-196),
and the FR - LC FR2 LC FRS LC and/ or FR4- LC (SEQ I D

A PNIN A NP\ o A —



parent chimeric anti-CD79b anti body of the invention
are: L15C, VIIOC, S114C, S121C, S127C, S168C, or
wWO205@42Thus, changes in the am no acid at theB&r/US2009/030996

positions for a parent anti-cynoCD79b anti body of the

i nvention are: L15C, VIIOC, S114C, S121C, S127C,

S168C, orV205C. [0329] In one aspect, the invention

i ncl udes a cysteine engi neered anti-CD79b anti body

conpri ses one or nore free cysteine am no acids

elemg@ds dBR7 tane @95‘?@?@@ thaey Qﬂﬂ@é’t"‘@d1 i at @MIrggttpﬂwature which
is u%lreﬂlgsdlﬁgre?lt %r? tﬂwe? ?éré@? gécrjlnﬁgrag%r\% I’(())? thS %%E{%Qtebw a Hdpwever the

ess Co nore am no

use r@‘s nthgmetlof rcﬂonpalr3®1t aadt its Supfitivgtcdmopgndnts Cam e:loneplex and
ein the parent antib conpri ses at |east one
exP%’@d‘{?eHH% tgéhéd”te@d’ to thpart é'%/Otl‘?\m SUPPEB AR SR oéga%gﬁeg)onents
Y A3 I
that%?e%ﬁtaér\rfﬁgfsrﬁé ¢ %&S%rcﬁsreéﬁﬁ%% A 131\15 (fa'%ﬁ 1 l_ﬁlg[,\?{ocessmg
volumenpBil 4) rigats squedee vBtuBm owher ai nsm@v nn@‘t ﬁexﬁmloﬁﬁlent. One

sord R U el O b SSLIETGofGR an

ass Mo diseBYed tréh: i @P»at"mgn&}v&‘ ) skbStrhfe to be rotated in a
GYTFSSYW E (SEQ I D NO. 134) (e) HVR-H2 conpri sing
very ssigipien rarmer miithouhtlee eiegdHor e magreticl RaseINENFEstic rotor

132 TR bR 15 iUl by, TR 1 S pAREENE upporting

compondRVRh RiHaYeh BB EMOthel 88ge r[n@3ﬁ§130 femaineestaddmary while the
aspect, the invention concerns a cysteine engi neered

subsiie Vetisy sHPReeh REpiticnssAndPh @tawdaw Hee £t ite sehsEaieesupport
asse{ﬁgﬂkp@oaénd/@aﬁ{a%%I 3%%03”1 no acid sequence

ity, ernatlve at | east about 81% 82% 83%

01024505 1Eedie LGN oGt GO0 SHANS al P it suppon

asselnﬁiﬂfhﬁlot))fs positoneysiieninehe pgotessitgl velimd 98y4 hasupgor, position,
full-length am no acid sequence as disclosed herein

and/gy refate, Becryhstisny VM cisrased bPIRRty  nitio cRbligtratign dhe substrate
supdoﬁ"l‘:lﬂ(ﬂ‘gohgur : %?\ﬁjalli&‘éct 61’%1?? g%g%lcfgﬁlﬂ/ebﬁrszét%g{ 93814 sensing

assenguly a‘taﬁ‘i acsylsa etamérotlag i1BEEr ekt camei u<elol by mmtldmdynd/or rotate the
Si ng no aci.d se uence .that is encoded a

subshRHE i ine 1T e @oPRININyBPBARG dSasloOPR St gl iogbpses and

confi@ﬁra’%no‘ﬁ%@@.ﬁs%@b!' gbdvac Oﬂ#é‘ gelﬁﬁhg HsUATR 19389 gERERTII§Dositioned

anti body having a full-length amno acid sequence as
to m@m@n e gonidioei of, thebjubstaje tWi ard engtumtedrledth&nlnﬁeaimg/ assembly

1316l Eebe e OBl A Bkl B fiin G B $iS5y@ig support 110

is mAdé s BRNGPtRARY GhhbpaRt emﬁen@levsadh mtqwopé@p@mrb that allows
with or without the signal peptide, as disclose

the tﬁ@m@rzﬁure{ gh thensubstrade deibe senpashalea &%Ua@delmhdhrough the
suvst it BHGhEL 110 L FRLADRSRY B RLRRFVAIET| Sl Sho BBfnected

with thesta@itrodleeng@bPeer ed anti body am no aci d sequence as
di scl osed herein. [0332] In a specific aspect, the

[0103] NVE[H bRAE episBient, Mring%r@bﬁﬁslﬁ%fﬁ@sﬂﬁst%’tgl|§1¢61ra19é’d at a speed
anti-CD79b anti body wi t hout the term nal signal

betwseq @bpe 18RS akpEhdl0 rhrd ysing ithe Phyalitafi Rﬂﬂsné1 hrslyring the

therrhd g%%@‘éﬁl.gbgt@ ”H&hS%é&' %H&e Fal?ét %”C %9 r&ang the
an am no aci eqluénce as escrl or

subspamiecem@etahehsmhmm el be dtﬂanaled (ﬂiﬁdﬁe b:edragM@reéﬁem of any

e processes conprise culturing a host
non- %?&sm%é?sn ugdyg dhe heghng RSesmp sggmﬂ?@%fﬁppﬁﬁ?‘#%ﬁ gubstrate W

encodi ng nucl eic acid nol ec88 e under conditions

sui table for expression of the cysteine engi neered
anti body and recovering the cystei ne engi neered

anti body fromthe cell culture. [0333] Another aspect
of the invention provides an isolated cysteine
englneered antl CD79b antlbody mhlch |s elther

R Y T o o, o Y T



prepared by the reaction of am nobenzyl -DOTA with
4- mal ei m dobutyric acid (Fluka) activated with
w0 s@poopys chl orof ormate (Al drich), foll ow ng tPEr/US2009/030996
procedure of Axworthy et al (2000) Proc. Natl. Acad.
Sci. USA 97(4): 1802- 1807). DOTA-nal ei m de reagents
react wwth the free cysteine am no acids of the
cystel ne engineered antibodies and provide a netal
onpl exing ligand on the anti body (Lewis et al (1998)
is n(Etu ipcomtactamhiheysupstery suppertauriagel unaven thapegr| losges are kept

%%5}{,3 such as DOTA- NHS
atazﬁﬁ 10-t et raazacycl ododecane-1, 4, 7, 10-tetraacetic
ci d ,nono dro ysucginimd ester1)3 ar e

o10ffcrmdf & pORRIEN Y S Ty B SIS TaEER e SCrgort assemblies

900 fegteaieopart f GLlift a8 MY WODO (ﬂ@%@éw bbdge) akelis&d to receive a
anti bodi es can pr ovi de ‘a mar ker of pathway activation

subgitateidiredt porPhahd(nNgliashiavrtt | dn bis wodtjgersdionea substrate can be

sun R RATYRACEB S PORHRLST 13y LY 333 A0 Bl o n

port meem@&é@@ODadﬁgumﬂ aBss aysg-saatiomal Rigwaee tHditrrmal processing
followi ng | ysosomal degradation. [0343] Metal-chel ate

syste@imb Lk &% VaUieh A ditaassemblyod@p0 aa@mao 8FSeRRAlFH GO0 are in the

“pro@iie TRRfordh Ay a P AR nd Bsps Wi foally 1 HrigiSbolihent, the

lift 25886831 OO.(ISlSSUQQﬂﬁﬂpOSJSOﬁIB@&ﬁBstrMS BB an dfesirddaglowatidn in the
hods 65; 147- 157 ares et
proc§tsitg yAiTbak NG RICRSTINd 4 30 688 ATDRRERcheatl asentbly 1000
is mé\l&?ﬂmeérﬁ) Jp&«‘r}kﬁ\ @?o?ghoqm Qﬂrﬁéh é‘ﬁ&%llftab@{/e tHEBBcessing
. Cancer1990, Sup B 10: 21- Iza
POSIiBPdeQrﬂ"Qg/a?@T ahgem taesameplsls@rp 0¥ dropzofba salbs(ra’%@r)l a robot blade

and Refiowg) BPsinS st i iee S DeRE-yaBaig JHS e Sigypositon,

to altfiv 288T0Bdt idené gle fHerdal rt]b Kl&l@h Wﬁd with a substrate
44:1663-1670; Canera et al (1994)
dlqus_pdagrr@ﬂmgladgué@@n@tergpo@mm)thgaﬁ@wn Resition allows the substrate

to befsferer 08 3% s¥fEiRle Pla® 46085 Shule eMfrno i
05 1 ity PioaibEess Fovii i F39dpsaraloRM e an actuator

asseﬁhﬂym 390:id U8ed 13 mdM e dad gosatonathe( A Mdnatd pldibiclas fMdstive to the
45; 129- 137; DeNardo et aI 1998) d i ni cal Cancer
substiaise ¥V anch porteasssmbligsede0 é@ cauangzo@g) hegintrapsfer characteristics

oo A0 by T, SOPFGTHGFH ST 25 T A hipion, o

subs{ra@9@)atd . 149 olhicVazhn B8: ivle@Gyy Mae dofr embeddeetreeistlve heatlng
20: 65-74; Roselli et al

1 Nucl i ol (29
e'eméa i% vBP%'i‘IP@rEWeg from 3 Resttisacelase dal the atdos«zr@ée iﬁlgure 13B)
durln%)%lstec prh%sm%%al BRRIeSs HHetoAR PR rt%neérom ﬁ&?bwa Srom the
europi um chel ates), fluorescein types incl u i ng
SubSBat&su(B@ayé | LBSF) eslueun@ argotbar lmaxlyof Ither process;tor hmhaga nlee heat

vancldE8 o 0 TR T e R ESRTRRE LR it 145

compridéar &5 epticallyap@hsprant PRt sie 88 duananir SRS that allows
using the techni ques disclosed in Current Protocols in

the temaaredNicysf, th@@mbatrataﬁo e sapsed tirpugh i ewbstepte platrdl 45 using

o oRHRLEEFSP I B0 ﬁ?@fﬁa@#ﬁwﬁefcgg@gﬁ@gﬁ% B 1as2
bes d P Bi

v SRR LSE v ERAERAEL L8 S SR WFgars o e

are avail abl e or disclosed (US 4275149). The enzyne
generally catalyzes a chem3hl alteration of a
chronogeni ¢ substrate that can be neasured using
various techni ques. For exanple, the enzyne nmay

catal yze a col or change in a substrate, which can be
nmeasur ed spectrophotonetrically. Alternatively, the
enzyme may alter the fluorescence or chen1|un1nescence

o . o r T L Y )



Bi ochem stry and Mol ecul ar Biology (T. S. Wrk and E.

Work, Eds.) Anmerican El sevier Publishing Co., New
woreror/09L2ehdbl ad, R L. and Noyes, C. M (1984)PCenioos30996
Reagents for Protein Mdification, Vols. | and Il, CRC

Press, New York; Pfleiderer, G (1985) "Chem cal

Modi fication of Proteins", Mddern Methods in Protein

Chemi stry, H Tschesche, Ed., Walter DeGyter, Berlin

and New York; and V\bn 1991 Chem stry of Protein
processindgeivee aaa4¢h hﬁkushé; valyrCl1 3@ sand sypported 4y, the fluid

dell\@lr%}ri)lipg‘nel‘q@@s ﬁe?g\r,fmbrgﬁ'e oﬁtth%fgé%?gt%? ou?(g)nj ug%%emlz% 100. In one

embdAindat; ﬂfé‘lsutbstraeé Vilis (sﬂﬂﬁ@n)te@lbgdbé]é@tm@heﬂﬂ) dllBlh@];Qm of the
115. Mer et al (2005 at e Chem 16;240-2
therngggacepgﬁgl glegs. aHB %'?eo le eI'tI is flegiraRle tpalign and position

the @H??ﬁét@sm % fde%ﬂéssﬁ&niorﬁglpgb%llﬁ Q@' W%%Eﬁc‘iné Nin the thermal
I clent proximty under uor escence reso ance
proceasng)sys’reamhyarse( ﬁ%ﬁ)f]und&eiedwemd fgoroupe Eotts 1 ypiaodlthg sensing
or,escent .dyes. t hat exie.dbl.ita.a .
asseghlyd2n RRAP BROERN BRI e rabeFele Bt eyrdtipadiiad cape edoe ring
1320)r THENGREDE S Pt ‘M’i hot AP peBRioAt 8 stidi@te SHid tdesirable
for em ssion at maxi mal brightness. Fl uorescent dyes

posiligrt budbe esigecing: 3320 can de vmethnds 9nee iitcwilljtend e memeove one of

the ro Bl cEaReEs BN SERBRTARS buBRariREhhy "Bt gh Fresgadige hioh

tempiiened eterhyal threcsHseBC MRfe BObStFatei SUpPBIt A¥saeiblpapbil€o reduces
Upon cleavaeof the peptide by a peptidase or

the rpﬁeaﬁ ffs@ high H@lcé@[aé%laéT h@hb'a@eiahable Uebetie sirpsfargysisuns that

e AR BB PRl E RS9l e,

sinc@ﬂb@mb@#ﬁtel@u@ébn aseambly The dabbkl wsbdatd iabogdiiagsly atalign and

t he venti on al. so be used as an affini
place, 5 PRt agesired FRstianav e die BroceRamdabarThe

antibody is imobilized on a solid phase such a
[01°7Seph§d>@¥f0|' livgi theprargay Pérh%'ﬁgr ?lememgm%? Hea¥ Relgonducted by

i :
meagdC i e oL STRGTYS R Phhe Bl Bonp g glratty o
therrpalrprbbesl,132dd Ihlereearhbedintdre, Biepplardlity sf Umrlmadpmtielg 324 may

sui.tabl e solvent that Il renov ubst anti al
be eyai Rk Bp SR Ao Begalrior BN 62T 1o AP PRGN Sadius of the
subs%fé W edhanieabuied t@ﬁ‘gﬁaﬂaﬁﬁeé ft8r EQRIHIRLS thermal pdrobes 1324

pol ypepti de vari ant y, the support Is washe
are s@nopledrint ther cemnrmlwtnl 1e35§ol Vbatqorrtnq:dier a§5@|may msed uhe eneasured

temp%gtl%ybeeép c% g Iu\§ ﬂ[ray [%gingﬂﬂmg pﬂ%%%é LtFugt the temperature

acrody/ Ri elily dpane élmertate/wfb@tﬁimuﬁgamﬁdwhuﬁfbrr@l)énﬂﬁmhent the
(i) directly with a cysteine thiol of a cysteine

contriglgi 86 emaxnadigeidihea areyr ah haatingsiemeatsandB8bduy a plurality of
conof b, i, FpLIE8 a4 ERRRR, oLl LIRS s ehi vt

zonetshmalyabelfbadd ant Uniey . Stamtﬂa\tr@qtf Noct5 masnwamﬂ United States
reagents incl mal ei m de, hal oac

Pate{w@%ig@g eldic Nni M}é)% 39, epu?l@h@d ﬁplSUnltedetates Patent

J f
AppIRIGH ?’S*E?H%Tdéi”% Bl 0eSBB1SY ERNBREY ot SR XK0916p), which are
herelgys ineorpaatediinosibEnari di t e, aI t hough ot her functional
groups can al so be used. [0358] An exenplary reactive
[o108f uncki shalldgbeupoteti Nhaiy dviky Figuresi MBAYI3@sillestr4tdHS) thermal
of a car box31/I 8r oup substituent of a detectable | abel
processing pyYenh 1810 dhal e asheaitndggesenily \HE Hatds pesitiongd over
| abel may be prefornmed, isddated, purified, and/or
characterized, or it may be forrred in situ and reacted
with a nucl eophilic group of an anti body. Typically,
the carboxyl formof the label is activated by
reacting with sone conbination of a carbodiim de
reagent, e.g. dicycl ohexyl carbodii m de,

oy o



variety of host cells can be used. In one enbodi nent,

a host cell is a prokaryotic cell, for exanple, E.
W@ 2009/0942m5 one enbodi ment, a host cell is a euke€mu$1009/030996
cell, for exanple a mammualian cell such as Chinese

Hanster Ovary (CHO cell. [0370] In one aspect, the
i nvention provi des nethods for nmaking an anti body of
the invention. For exanple, the invention provides a

nmet hod of maki n? a CD79b ant.i bo%?é (whi ch, as define
the siihsiiate Vi dhigran *gurat'qneﬁgm igted F‘é@d‘éﬂ'f'@gt%ﬁoe@?) SCOpe of the

i
o SRS ROTRN) SLSTBNPLRG000 Sty 8 baBNEHEHoiow or on
bothssides ahtthbcayps{rate W agpmeet¢ded éo emb)qveatlrtda trermat process  without

A S
somé€ ARkak iefs: dédidibfe (@AY EbRPoRamtsahnRE sibkitafe slisbort assembly

cont ai ner, wherein the conpaosi tion CO[TpI‘I sSes one or
(e.g.mmuUbSTAESISURPEIt bbt), esulestrata eplates dHS) drom| an oetically transparent

e di_ment,. the ,conposit c 1,S sanucl C '
matcf BRI aTE R st 6 e ek B BB FREEAEe 5t BisBie e & more o
the téﬁipi@fatareﬂgerwn@abmb@gxe@r@@én@@ﬂ§@§ 132421 BB EY. ,

whi ch in some enbodi ments is pharmaceutically

accept abl e. | bly PR sHFE TV D THamBEr Bohfigufatibn
manuf act ur e~ o € TnVention rurtner CONprises

instructions for adm nistering the conposition é . 0.,
[0109 he &igureothh lltustrat%ape@nparﬁm@mat Imahe adgrded totyge one or

mord S RS8BT SR, P 0hA8, sove
Flguﬁlm 4 hagdresalf |Ilb§tﬁate§\éﬁPOL0ﬂ@,en6®ENa' URRA®Nthetibhlvd deposmon
nprising a buffer. In one enbodinent, the buffer is

CVM&m@%ppmW'adh/c@@ﬂlabieefromrﬁmi@dewatﬁﬂ%df\c ¢of Santa Clara,
CathH‘rﬁ’oslht ofd p%?ﬁmﬂérsé%oﬂnﬂéﬂh e mg%ta r%[]&'rhgﬂ%ef IH;ch\fv?rpressure

ises a ' carrier
CVDp(Ih.ﬁ’lOtﬂD)i‘dhambéf y4G@C§'ﬂﬂealUP@VD ma]nbelemwmllmtratechlnkll:lgure 14A
. further co [ instructions for admnisterin
s geRBrAINATR GBI §f malKIS A San eIt At og! g stg between
aboult @%%@%ﬂ@%bo& 80l THIRBhLD d@ﬁ@éﬁl&? §h§§1%e9ierﬁ?&27&*é between

anti body of the invention in the preparation o
about®@0Cenand about 8k ¢ hé&oapuipuposadf d spabprhythadxHQVD chamber
tr eat nt of i se

1400 H’@,yo e @e?harBE%ﬁ a@{'}ﬁ. %%8?11@ ga%ifer}g ?LFlgH Y9R" illustrates the

inside o aeks BRaibef BBERM 445 Urer sab s ste- [fr@bésspfpﬁshtfcﬁf ap isviBstrate W is
di sorder is selected fromlynphoma, non-Hod

indicpiagin siaghesitings t@g@*fé@@.ltﬁéomn Iﬂéh%&’@d/%ejgaemroéoo In one
emb%&n&ﬁ{h@ﬂaﬁév(ﬁ?@%ﬁgé '%g i %fdﬁgﬁitao{oy h(')\ﬁi"'a (SB_‘E%( A6b&r e, and
may baddized wﬁﬂm&yhodaﬂeyarpnmm Ihauk@n dlanlﬂsaer grezét than about 200
| eukem a (HCL), acute |ynphocytic |eukem a (ALL), and
MM.mantl e cell |ynphoma. [0374] In one aspect, the
i nvention provides use of a nucleic acid of the

[0110} nvehhe sihanbareodr dA4p Hafigrsor readiiam elareher flgPOtiRavhich the
e 0 I t
neriSGERSHHLERR R PERBRYO8! f 182 IRRL B fo form @ VD
depogited ffifne roat & gebstrsterwWesuch aswaolgﬁmmh fiemt Jn oaeceembodnment the
d/or cell proliferative disorder is sel ect
LPCYP%@%M@Q mﬁﬁﬁ%'@i 'l yeRstioRechaRriegr, thaligr ega?%rom an
alum leHaP th A IRSEEShI @Hﬁngél@l frsRd 'tHBilﬁinen_tRé\Hf}ent in the
refractory NHL, refract ol ent NHL ronic
reactigmytreoopel t49@ iska Buace(mhlLMO& thedt Imay oprtarya iresistive heater 1480
| ynphoma, | eukemi a, hairy cell |eukema (HCL), acute
| ynmphocytic | eukem a (ALL),3@&nd nmantle cell |ynphoma.
[0375] In one aspect, the invention provides use of an
expression vector of the invention in the preparation
of a nedi canment for the therapeutic and/or
prophyl actic treatnent of a di sease, such as a cancer,
aturmr and/or a ceI I pro oI [ fer atlve d| sor der In one

L T
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[0389] In one aspect, a nethod of binding an anti body
of the invention to a cell that expresses CD79b, said
woreaobogh2¢onpri si ng contacting said cell w th aPCT/US2009/030996

anti body of the invention. In one enbodi nent, the

anti body is conjugated to a cytotoxic agent. In one

enbodi nent, the antibody is conjugated to a growth

i nhibitory agent. [0390] Methods of the invention can

be used to affect any suitable pathological state, for
that éscapppasiectley rshafidl 445t The sesceidendiab basw syiace area sufficient
to sFEPAESELMuPle SRR Wl ABFIERAAPNnetPtS W' (chBGh hdashed

eted 1h a met e rnvention

hnesl)emat opoi etic cell. For exanple, a hematopoietic cell
can be one selected fromthe group consisting of a

[o114]ynp e14A QM&QMt%te@b&ir@é@hectﬁmdl RieRE ¥t & paifbn of the heater
natural killer cell. In one enbodinment, a cell that is

148Q, anngls»td@w |an0@8ﬁeete|¢6@n ot hecbpdy @ftthensussentas 409 apd F cross-
sectﬁ)%l f ]aﬁt 6%an9 Wn tRe %% gc}fr{ﬁ& éL%FEﬁtlrggelh%% rlng Ehave two
e |nven Ion’'Is a cancer ce or examnp

heat&g:@l@ﬂﬁnt@&irfne@ﬂhehﬂn of\echsad adtrﬁchefam@ élhmegt M@o and a second
consjsting of a | ynphonma cel |l eukem a ce

heatigs plsmenie] 457 Ef@gﬂmm@t%d@ﬂbth Héa"?ﬂ%'efr'it)mowhl%hthe susceptor

1404 %trﬂgaecomow %ltéﬁ%@bé‘%\%bo&i‘iﬁ@&tmﬁ% @@ﬁ@ chhber J400 may
i n one enbodi nent, a nethod further conpris

mclmiesltamp)swheteadmfaheaegletlmjtyml d)f beating elenssue 1460¢and a457 An

exarfBuh PRSI AREPIE TR 0T B Al Fiettuf it Betiques, and

temper4fibe | oRrall %hic{l&sm&%’%ﬁﬂbr odeddiBel ﬁ?'Umf&P%ﬂafB’s Patent
Accordi ngly, in one enbodi nent of nethods of

Appliaatient Serel Bloc &0/990aT3 i[Docketybloe ARRMg 122&3|c]arftt%d 11/26/2007,
79b IS expressed as conpared

Wh'cf'ds H‘?C@éwra?ef'gaft)y Beggger}?g &Wr ess CD79b. In a further
ori OB ARSI AT B o S iAo smperatre

and Bﬂisréﬁl'e BPIheCEEP TR tldheér‘lvn‘bfnrﬁélﬂ SHEEpAd SeRjeoflay becebg g@BQhrough
nbodi nent, a nethod of the invention Causes the d

a leﬂkea plate JéRdcrnstbI perfayaeel fare Rbateet42fs penidesothet a@vantage of a

it WelpERR Bt ' Sl PrE SRl EBImHEERR fugne reaction

chanalvér P4sl) eBouldoisé o@ﬁ{datlbwTWthSthQQDr@6¥S§ dgabey e@idosthar @hemicals,
al so provi ded of exanple, the host cells may

suchpas clganing pgemE:a){%&qalg cafrpgen 6'?'”%&9& I¥fed) tRat mqyr%gggoduced
into {hgrrF ?ﬁVGﬁé}gbéPh . t he her e! n descri bepl anti bodi es
I'S e

r provi ded ‘and conprises culturing host cells

nde ondi ti r.e n.of the. ,
o S P T gy + vres
of mhtedians b@vﬁ:ﬁid thatithalrateidS ¢ cbmpatibld With five Phsdess gases. For

aspect, the invention concerns a composition of matter

exan&@ﬁpﬂh%u sHpcaRtoant 40Trsh thmtshadidy 485 elede ihralenddsPnmay be

combrrke%PHPélPrﬂfa' %rl{rWntuan Riths TheteriaCPid BRaldny @B’%n?,a{h”&fsceptor
I's a pharnaceutically accepta Fe carrrer. ?%

1405AntheeheatepddB0ahay e q:rrmﬁ@dﬂto ithey shait did65sby difesicadbording or

the use of an anti-CD79b anti body as
brazlge HA0BHAC HBTe, TS 1 CorRITg hay iTtstie] Bobay tnmmsRt of the

reactityPENAMbBr {5160 t r eat ment of a condition which is
responsive to the anti-CD79b pol ypeptide antibody.

[01145203961”@92%9853 ro<9<—§sst ng% é/egfﬁtbpﬂ}é éth%r\mge sealed reaction

chamimrp‘mgmmrmﬁngargaﬁ alsinbndnenepdrhe%&m agepdyunfgacbaﬁdheg:hamber
per antibody is about 2 to about 5, or about 3 to
about 4. [0397] Another asp&tt of the invention is a
phar maceutical conposition including a Fornula | ADC
conpound, a m xture of Fornmula I ADC conpounds, or a
pharmaceutically acceptable salt or sol vate thereof,
and a pharmaceutically acceptable diluent, carrier, or
ex0| p| ent . [0398] Anot her aspect prow des a

B o -~ 1 a1 N P~ ~N
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reconbi nant expression in bacteria of DNA encoding the

anti body include Skerra et al., Curr. Opinion in
WO povaned275 , 5: 256- 262 (1993) and Pl ckt hun, | MmeemiUS2009/030996

Revs. 130:151-188 (1992). [0416] In a further

enbodi nent, nonocl onal anti bodi es or anti body

fragnments can be isolated from anti body phage

Ilbrarles generated usi ng the techni ques described in

Cafferty et al., Nature , 348:552-554 (1990)
lid *é%ﬂ%the shamper bogyut445. FEe processs0qs owy) tham gvrthkaugh the
| e

bloc?%eﬁ!ag%ﬂa ,42{% dis ﬁir?gllrtel the §%§ %ﬁ;r‘f'an anfé'aggéﬁs@%%%ﬁﬁ the surface
ared eisthectubetrhig V\bsTn@epftag éhé ipbocassagas Balp deqdistributed through the

ubllcatlos be the production of h affinit
pertbiard Jae PR AZarOrBH, 8005 1BRAboReh M agd, femidd to the
cha®bellid: 1856/ lﬁgﬁenMeo%’aotloﬁocﬂgr%beV 8290199R) dne am¥&dinent, the
as conbhinatorial Infection and 1 n vivo reconbi nati on
com@maalostcvfameglyioclmr clates f Ad4 twitly thee fgca plaje Tteagereates a uniform

\a h | N Acjds., Res.
d'S"zbf b3t oS Fsoa i Sriaopedne SERATaIGAE ar o
01181y by ARIMSTRIEAR FiLC g, A5 PubTigHedl TohBe Rt I the feaction
charmBkf li’@@(b % thé %gégéptzl;h%&%f ilﬁ@ﬁe%?qqgé thit rHri Qﬁ@/ 8ort 1440
may be [

roduce i meric or fusi n ant
in apsitigzprecpmodeﬁ tHeoch@maaplb@dybwﬁnbsTm tagcomymbdatana Imﬂvsyrate for

procEaan st {AEO R RuORB L et (e SUBA RLLE plagpor 1405 is

beloRathendntN\oporf 1846, %Bneamﬁbé@ﬁférﬁ afe fibsfrhte WPHRE: béWRaded into
Acad. Sci. USA, 81:6851 (1984)), or by fusing the

the reﬁmﬁagqmmerm%%ubmgwgéqajefweemmnleala trapsigsrhladg of rae robotic
vanRE RFSP IRUESRuh S B PR THEREL P, S BRPLEEPAg8!® Onee e
subgeity papld d@a@@ﬂumeceatryaporsubﬂo tigitspaled drite tl@@rrsdaa@:t 1480 is

domai ns of an antibody, or they are substituted f
advaneedyigr arpipwaid rifasiop loyred é*h‘t‘ ifaeh Palgbl4an gy 9 ﬂlgebﬁssembly
1463 AN RPHEIdEe, Sof b &anfpieNid etd r@e‘?' that ntIn qma' 5%Brate-process
conprisi‘’ng one anti gen- conblnl site
posrsqmeof Figuireyt %nhameaﬂtorgelmrabelr 4400 h&edlwded lnto two zones, a first

zone b2 i S dhe B suTtaos gl i LisabRiohdd0sednAd paseRcone 1404
belo{NQﬂé&JonEh@s@ﬂde&E@Eat},u@eém@pdnae of the invention may

further conprlse humani zed anti bodi es or human
01163t | Rog sl eWQjé s'é'él \ﬁlfthIHQHe heREBA Erdnber 1490, the first
rine ant| odies are |rrer
zong mm«ygjlmﬂﬁﬁl annerean’maagib@balthe s«:lbairam i’y wheeegaﬁﬂrms formed on
t here h as, Fv

the (g8 B PhATH§UeTAEqTekeEs RV U 86) Pinppstrate surface

facingPRkbaldtorhtedfBte pRALGADS) day bM%qieméi%r&ﬂbMﬁﬁerm formation of a
i-mmrunogl obul i n. Humani zed anti bodi es i ncl ude human

film mmmm@@@umllﬁed(m doitpbigles e sobistraterbywpowtioniegithieiggbstrate

above gul pt%gﬁ{u@&pgn%qbgrségggé\? 4@‘?3 agl%g/r gﬁpé@oefthg%ack&de of

the gm@@trbw@@ ,3Ppégitaggf.donor antibody) such as nouse, rat
or rabbit having the desired specificity, affinity and

[0117‘tfapa¢hbyprobé‘sss 9HS, wnﬁﬂhaﬂl&ﬁe mtEVthferr%HEW khafbed 4@900knder the
he human i mmunogl obulin are replaced by correspondi ng
contmbrpfhangas rreiedueny Benthermadly ade¢doppsed fayfamsa film on the

o3P AR R b RUACBS BB, Aogon. may be

franemork sequences. |In general, the humanized

anti body will conprise subs3&ntially all of at |east
one, and typically two, variable domains, in which al
or substantially all of the CDR regions correspond to
those of a non-hunan inmmunogl obulin and all or
substantially all of the FR regions are those of a
hunan |nnunoglobulln consensus sequence. The hunanlzed

o o, oy
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I mmunogl obul i n sequence or human consensus franmewor k
sequence. These pre-existing substitutions are

w@e@beymd y mnimal; usually four, three, two PCT/US09/030996
amno acid differences only relative to the human
i mmunogl obul i n sequence or consensus franework
sequence. [0430] Hypervariable region residues of the
non- human anti body are incorporated into the VL and/or
VH accept or human franmewor ks. For exanpl e,

introckieed Jpabe $asoNERenee b0 &p BtIhgIm doThtioRaathatErne. In one
oGNS L G ARG S IR LS e s
zoneXdendadch Ie)wpbbafm\reembhleout@(bmorretm ahoes 339 Tcﬂrlamisa ds@perature

bet%%grgggrtﬁﬁg(? §Oan3580<0|i7&6fg?glye5 gige ti()a%jf gg ?mlgopmfllm on the
Subgﬁﬁ% or 95-102 (H3). [0431] Wiile "incorporation”
ypervarlable region residues is discussed herein,
t w C
[0112%}alr o%ésnc{f/\lza@%?é % @é&%e{;}‘éé rﬁ)ﬁjjgﬁﬁeocégtc ?Ftl‘%n%'ogygﬁ dh%mber 1490
throu@s armdnpnmgrrﬁa@ci@B&&ﬂaermlecm vbssajener eltjerfbhe chamber body
ting nucleic acid encodi ng the nouse variabl e

144%0 i Pt Bqlfe’??c@"%sﬁﬁa?u"ﬁﬂe %F@%‘PF@ ?'&P%’éé“?ﬂe’i‘é&ﬁfpmv'de
i I

vao I FOSHE WhiBn e HLRhBgEh TR B Bt AR fHocess and

purgeogases setjottioe reancttdmacharhbehygeﬁvtarhhabﬂ)wnpomem Preferably, a

ues are ¢ g non- hunman re

contigft R ErofROR bR ot HOBHES Yoy s Hemidad piiipstte sensor(s) to
allovﬁ@ﬁ’é’%ﬁﬁﬁvbe@tpﬁesiuﬂé%] bd @d{lﬂ%&éﬁﬁﬂhﬁﬁlt&ﬁé@'d‘desmd pressure by

ypervari abl'e ion-grafted variants were generated
contwhrmmemumﬂégé louy @t@f nucl ei ¢ acid encoding the

human acceptor sequences, using a separate
[0119)] | g@nuel thetprdecdsing ebible supgstrateaW shdamplets, dine réantioel chamber

154 367- 38 &198
d

h
149G, 557% e, BUEREh b EeLiIe bt PBABEBISTRT A (3t nirogen.  After

procééﬁﬁ@%ﬁ%@@ﬁfgo [hehM@@t'eY auBeks %W&gUQﬂ/ thieSlified as8Eibe1460. As
techni ques, t0 correct and re-establi'sh proper

the heater 14 etmevedadufmneﬁﬂ%ewhichtee«em thoaggh ppaassps in a surface
of thg @%ggéa&'op)l 4@% fr‘g‘l"?%ﬁt(%h@ art§ %5%33%&200&1@?3& éﬂ% ﬁé\eg %?glﬁe reaction

chanam fm Aetifeodehierr 1980ajortinngs wm@ermmdrmmen by the lifter
di fferent potential variant antibodies in a libra

asseﬁétﬂléﬂé{@@d"@y“f‘s@'@ﬁe1r?@@ eAIB Finaph anfigiiipately g above the
d di
suscPioin 95, BRELAD, ARL,RERECHL 10 31 M0k Ry of o

suscdpiyp| 1@p5t eElhmeUdgye knaﬂ]epsomemdr M povetHentby oalvetdaio a position
eratin nd sel ecti novel protein i.ch bind
pelof Pegn Befoltdl Blcad mseseosell sipsie WLis hepalitogrirom the
suﬁa@aa&%@ Sscbi! MoAlthewearishe BIgReTGitd ehb&ic hercasmsm may be
braries of protein variants which can be rapid Iy
moveabmredgh dhetmryep@eqééﬁdwaaﬁatth@utm endsoftthedidt pins 1495 that

I ul e th \hj affinit Nucl ei c ids . .encodin
suppfRs IR TR R PSR e sBiptf 1260 B RLPE cownmward
the ha@tdt Wmeemf:pldtmws Yo Babulssiadte Po I "Gdsitich! Chh@processed

t he azne I1l protein or the gene VIII protein.

subskBifoV\a et ﬂmlfagerrpﬂledeéﬁhagu Heepntrperte 144 andclranserred to
the n%? g %Sgéﬁﬁa%‘?mcfeécﬂdée%g Il%bgfrgltee('n%t QHO\BRJ éﬁ%@%é%e Igggped into

qto a i C acl quence' encodi ng a’poftion
the rednﬁlog\ect‘marhbér ‘p¢9ﬂ f@lr@rb@eeslr@eﬁheiet@samnbéamye%en may be
Pr ot ei ns, %ﬁ 39 Lowran and Wells, Methods: A
reverggiy a1l %quoto tedhe ney ernsiiale JYyntos pesesd posipn. | n
a nonoval ent phagenid dlspkﬁy system the gene fusion
IS expressed at low levels and wld type gene |11
proteins are al so expressed so that infectivity of the
particles is retained. Methods of generating peptide
libraries and screening those |ibraries have been
di scl osed |n nmany patents (e g. U S. Patent No.

— =N NN ™~ a2 2 ~NA N "~ o a A1



[0446] As indicated previously the sequence of the

ol i gonucl eotide set is of sufficient length to
w2z to the tenplate nucleic acid and nMeERCHUSINI 030996

but does not necessarily, contain restriction sites.

The DNA tenpl ate can be generated by those vectors

that are either derived from bacteriophage ML3 vectors

or vectors that contain a single-stranded phage origin

of replication as described by Viera et al. Mth.
l012tﬁnzyrﬁ1e. LPeyD shamst ) 409113y ReedprRapiorgssqricangofjgr 1470 that
e i t j h N es t I
o SRS TN CHRSILE 20T A2 bARSER ES AfRedhont. e
LPCYD thambeng#@o stalwdedeidstrectipnstand protess pabadetens for delivering a

sections 4.21-4.41 of Sanbrook et al, supra. %47&1 .
9as PG MU EHIEPN n2RHER, 93hANGeR BRNET rdpshifjiopthe reaction
charhB& 496 KBHIINGUNBWIRBLERY 120526 ARihRadisse Hewégééw Bpbles40 °C

sel ection of repaired hypervariable regions (
and Applt é3@ i°Gnang .generatiy, B pressiire betwedr aboyt AQ) TROUB)about 350

The..net hod i.ncl udes i por.ating non- hunan .
Torrhil Vi enstiah et TanPe cAheha Sabedieon inemay be-gposited by
thermil éMghicaNVasshudpagitoReormd thssbamtaqvaci d _

substitutions in one or nmore hypervariabl e regions
[0121m t hgyonBRGhb YRR NG SGARPEIdUr&ABACHE § 405 contains

ternatively, the introduction of one or nore am no
the carhponanis tfound irotie sulystiste stppop asisethbly 160 disdussed @bove. In

. in the acceptor frane .sequenc 0448] , Accardi n 0
this G fE e FusgEPRE EPG 8 SRBLAEIsh it g ion, hdlh rotate
the BatialeNgy Wisgoseammangorflowngs riesiepl148onysl@PlikEethe substrate
sets, each set having a plurality of oligonucleotides )
suppgirt i 1 fdisqussedsaBoencesntaine aliplp@libhtofsegiendéd that are in
com %I‘]ﬂ:%lﬁbﬁ%ﬁ] F}é ﬁﬁ]ﬁ.o%(ﬁgg %&%eﬁ'aplrs%\,” ?(91 %Fn%'irﬂaat vr\]/ﬁla the sensing
sequence O e ol 1 gonu ['€0t1 des. e upstream an

assetitinsta3eantd alongoheic i 852 icde pediton ahdig rotdth thevsubisatalte during
domai n tenpl ate nucl eiatg] aci d sequence, can be used in

procgs$iagy i PR e RadImeantdbe; Bivstrateyisnotaled al a spandbgtwesn about
. r r .

100 B8 poBEste i SIS RLBORUS B o 19118180 B ing st

perfatrest on Hheasaostmte uilyelotated thecdubstateeders bgakedistibutibomay be

N T TR T e
comphrerfi€ e et ded I8 RERoRItEABNE haRMEIEScEMBIeRIty TBHE chamber

_of the designed codon sets for the solvent accessible
reliabiliy isi greaflydingeeasedposhing eamplexity apgeeliabiliybireprovement over

e >r i hed '
cont Gl % SR, ECe BN, PO I0TB (hfgd SFhnflenss. o be
rotatde $d eggkoiallyi tnd fandomdigacitides WHEeQhe Prdddaedy performed in a high
selectants that neet the desired criteria, as sel ected

temperaty iRy ke gopr off iI"& vasEpRe BPVWERYRERICWHBIE dheshiseapiopd 405 also
need3§8|b%_t,?,gvgaqugiggq\?d usi ng standard reconbi nant

techni ques. It is further inportant that
nti podi.es ized with r e f hiah bindi
v HPBhE e Bo B, Ak BERGPbDETTL A= Ao ano
withibitiod epaedler B oREIT, i€ posilionéd RneVE iU dAMont6 € Hdl pogition of
to a preferred nethod, hunmani zed anti bodi es are

the sypglsateel- blp ang esmkasiment, dhgsgasiaggrsseRblp AR mogtains a sensor

! ' tual i
122 (EFHEBEROREN P BENE S Bl TR UGRR RS susoepor
1405hsomtimatzibd sesterenmedroliéh(iee; grovessodoaitrdllemidd@g) echol ¢ontrol the

.model s are co n ayai | ab] e and e famliar to
positfloReT SRIMEPTNIGL I e IgrratechsBPcr Ihid ElHeear brough the ports

avai |l abl e which illustrate 4hd display probable

t hr ee- di nensi onal conformati onal structures of

sel ect ed candi dat e i nmunogl obul i n sequences.

I nspection of these displays pernmts analysis of the
likely role of the residues in the functioning of the

candi dat e i munogl obul i n sequence, i.e., the analysis



provide the optinumyield of the desired bispecific
anti body. It is, however, possible to insert the
w@eowvngi2gequences for two or all three pol ypepe@™ES2009/030996
chains into a single expression vector when the
expression of at |east two pol ypeptide chains in equal
ratios results in high yields or when the ratios have
no significant affect on the yield of the desired
in conmbination. [0462] In a preferred enbodi nent of
111y hia s BB PHREAIMS He OBPSPl BIATEWHRIIOMS0 A S akP sSealaplbsBquUNted to
r n f
con@{ongp%thstggcd i tytcfﬁﬂ%dr)] es%lfrffné@ b?d&ﬁ'g?ﬁ%%rﬁ 07@4 4hdh perforated
face pladeol28h ubi proh@@vgncdmthall ipepti tot&ilomv paer of pmcnmi siénng)rs (e.g.,
a second bindin cit ther arm
retrg{nerabe SANEOLS i i Mg s BoRan of S sustiag
separation, of the desired bispecific caonpound from
[0123]nvarftigds MRiDEIOSBIHR AraskzNaTHBRY viawi &N region Réthe susceptor

e R

substeate dV. sb'pameltelnmndlrﬁbns tlapmmmty ofpdits dl1dsae passllvmed so that
ecific

4/ 046 urt.her. det a| ener atin
the RS8R i chiah"F b Eighfe| 145) ane@ritepryent s Raglve frocess
b 4
Sl e s Blacessing 28R (45 S’ﬂf"*\N‘g@@%@92%°§f%°%ﬁféz%fe"vefed
into Ihﬂ arckatiBhksomesakiaggheir waly tarie hodsr swwlasedNVeof tensiisstrate W.
nagi nee t,he rcenta f heterodi ners
in off it sV Bl A MTuBERE FREST%0B] PR RE e tted to a
fluidoti€s Nada) atepdatehdPARarl BeSedde bEaR! sdsdeptdr Pf0d fEinhibit the
CJJ3 donmin. In this nethod, one or nore snmall am no
movggiedt if dlec Frackike fRreaesh @lemenrist Fetaotha fewer syiface Wy of the
subs?nééfl% %d%@ r@sn%ﬁée'll gnr'ét %nf@ﬁ) aﬂgﬁ %%Q Acf\lfa%fége%uges%lggl il'tends to
decdupd ithe Heid fidw indeded Qalshwid méﬁdv@ér wmetWﬂdﬁehé &Ubarate from
Si de CP'ZWP 2 are cr ated on the interface of th

the controhg SPeRbRR BP%'“BS} of ihe sibsitpte gf@@d%ﬁﬂow%epas 111

side chains with smwﬁ‘ al ani ne or
threonine). This pro Rell m for increasing
the yield of the heterodi mer over other unwanted
[0124¢nd- igtactl si@@ictasa hoatspiestive . Vipw4 64| aBlSSlpeh:atH csupport and
. Li odi es _,,nc e crqgss-linked or, "heteroc
posififfingoiinbilc) UefafiPll shed Fhecdfiaioft das Phventon. The
subslﬂ%ﬂt@wpp(ﬁ\jt wgat fosighilg acSepbEd1 0 thavddl & batsbq:)lé’lfehﬁforﬁ &hich a
biotin. Such antibodies have, for exanple, been

plurglihoisatl bearing qsige holare 3yandnm dbemeak edgawaatieg 5 may be

pos P gD S oy s S00y g 86 5 BETER aorres

for f03@RY) gask-letherejhmuglhga}s eelﬁmmebdﬂ; ?ngatebeAngufﬂ&reustmg providing
conveni ent cross in ods. Suitable

vacue%stgetwﬁm%gs ate afh hasp g%ﬁ%mh PRY 1360 ¢  Prgagnt. In one

emb@tﬁﬁéﬂtsfﬂé)?ﬁﬁah SH §Relﬁ>§¥e%mn be %ar "6%9%8815 aaEBHébrWl& Reircular

a nunber of cro king te nlques
fashivec i dwésﬂfree gpaﬁum iairglesi sye clonnedaoni kh)adeepla‘te o In one

tib t | b in th
embfireSy i S ABE BFeiEaith FEe RS, Ay S arrBi b Pididperacuum,
middRs enaleest aisérdes EmMbAbel ddHpREe 1o BrenBan 8hsabnd inner circle of

Sci ence 229:81 (1985) descri be a procedureée wher ei n
aperjuieaict! dnay Hyeviele apeuynotAsml ywinRer ¢f slushveperwe circles and

con BFRRGRS 1 55Eab A g PR AT b6 M s

sodium arsenite, to stabilize vicinal dithiols and
prevent internolecular diswWtide formation. The Fab'
fragnments generated are then converted to

t hi oni trobenzoate (TNB) derivatives. One of the

Fab' - TNB derivatives is then reconverted to the Fab'-
thiol by reduction with nercaptoethylamne and is
mxed W|th an eqw rml ar armunt of t he ot her Fab - TNB

Y .



prepared as described in Vitetta et al, Science, 238:
1098 (1987). Carbon- 14-1| abel ed
wo 200809f27Dcyanat obenzyl - 3- net hyl di et hyl ene  PCT/US2009/030996
triam nepentaacetic acid (MX-DTPA) is an exenpl ary
chel ating agent for conjugation of radionucleotide to
the anti body. See WX»4/1 1026.[0474] Conjugates of an
anti body and one or nnre smal | nol ecul e toxins, such

a cal i cheam . ci n tatln tides ch as
9, and A3 FBRNPAEA SRIIERT PhRAEEENSBA Y2000 ARRR G and about 1/16
t I ;
o sASRPR o TAVEEE AR 31 sy 13 g on o

Base plates 1t maty baviabticated tiomi @i syilabde emaiea;lal dlumtt exthicaet epotential
Exen'p no oni u at es

scra%i‘:mgb1 g%“ gyca grr7g%|/ysA9]a gaanogor g}arrlng )(/)f %e gubstrate for

examplet iseaiFsdr st8el Al n'(etﬁngldﬁs Aerdh bl“\éemgkpfbmperature
may be of Fornula I, below, wherein an antib

polyr@@ﬁ j Bgae adatei 1 anay ebemasivelyybafakiiteiey fram @taraassparente material
such ggqt@zﬁgéaﬁfpn |18) tr (r]'t%gc@ n%gaé%rgpﬁ{aié}[%k%as{al‘%lat@qc?nay be

betwébn(ébcﬁ))t AL @#aﬁ]lnéﬁ%mddab‘tﬁltﬁ inthes @itk hedserably diwut 1/8 of an
conj u&ated to the drug either directly or via a

inch Th 8Res phapsrtiasa/ 19, and §1 may Bave agintaukeas ipfordeyty reduce
ant.ik bqd , of

o SRAEEAS RSSBRIS Y, 1 REORGRDSRENE  Fudkons' VAR qows for

lasercériltiag or eniood nreehirdng of apettutes Z2bduand 1dr ug crrm eMbeshment an

outef Gar Ak Ry B APRBIRCEIC Pash A dy - TeLg et RPB. uEnedf be a carbon
base'aorhﬁ’férfal bu¥hedELsilidth @é(r%\'c@%éirlé‘ghré ;gggle%etgn é}gubﬁ’&%ﬁace of

bout 2 t'o about 5, or about
the lE&mplaae)ﬂ @mtkmwy{ Out'BT]rlng HBn‘ney hmf)abmloa‘tmdl temoaanaterial that

redu{;r%%pl%eé'ﬂ c%g"ﬁ)one tti'sr%,l;ﬁes @.lt%rcgtjclﬁ a%l%‘il COE%%BB%ano e outer

ring {3 M2y be ¢alipre-teithé ubbensuffackabr Sade plate 1y the use of adhesives
al ani ne- phenyl al ani ne ("al a- phe ),

or banding REIsERs§F-oxycar bonyl (a "PAB"), and those
resulting fromconjugation with |inker reagents:
[0125NSuc Eigurei d§l depicks pyr pdl;slpehinoe) yiewt afoat supstsrp" )support and

posiiTE 25PaTY 2auebrildl pARHEE aiptiogiEpERT 1R vehtion. The

substrifeCsipp e @nt- sasitidrii driadyémbfy QOGWCI@@@SI ¥l Dase plate 21, on which
am nobenzoate ("SI AB"). Various |inker conponents are

the u@NlY Ph aimhbearing edgaeoberswiiand Hiethrraal igsioe bariew5 may be
posﬂ&o%%@l?btdg‘ Idla'tléeé g?;éré%opﬁlary %gvé”’% frh |m§lﬁfie qoe or more annular
groowsa sl for ﬂuswmgl das ahetethiougketo Elevgte tHiE’d!u@Sﬂa’@) One or more
rot ease -sensitive é %é)tl dase sensitive)
annufgrEgpves et d%isi’| © vastiste "edins 1%y the ibaRerplate 21 may also be
syl f,i.d [
rosglioth SCEnganail, I e (5, oftpbyn EESonyg prouer
fashlmwmbass gdate] D4a9]shbwncier Eigure éﬁbdrdlunrenembodlrmemk gre annular
i s i, the follown
arools, 2 ay PeaaHEp e sty Bieye A RcURied B9 4R Mgl proove 25
may beosadpte@ td pYéiide Qﬁgégﬂ a%d e gibbve 2¢Wﬂay"dr§v1§8 an 8vacuated

integer fromO to IS a spacer unit, y is
region, Asty pumbed ofbgrooveanand canfagl@raflpn@dnfa\sacwmartdogas adapted

r ol I ' f suGh, ki nk . .
aroo g ¥ ulierpRR i BBUEEA R Behp HiEd MRS R luRhR materia
that redaoep porintidl Searihihd)eheafiedienghybRABOINthmisah and/or marring

errbodl nments, a |inker conponent nmay conprise a
"stretcher unit" that |inkstdan antibody to anot her

| i nker conponent or to a drug noiety. Exenplary
stretcher units are shown bel ow (wherein the wavy |ine
i ndi cates sites of covalent attachnment to an

anti body): [0481] In sone enbodi nents, a |inker
conmponent may conprl se an am no aC| d unit. In one such

o r - o o o Y

Y T o . o -



Trewi a nudl flora); C 18-N-denethyl (US Pat. Nos.

4362663 and 4322348) (prepared by the denethyl ati on of
woregovanernol by Streptonyces); and 4, 5-deoxy (RISI/US2009/030996

4371533) (prepared by the titaniumtrichl oride/ LAH

reduction of maytansinol). [0493] Many positions on

mayt ansi ne conpounds are known to be useful as the

| i nkage position, dependi ng upon the type of |ink. For

exanple, for form ng an ester |inkage, the C3

of 1%§wbﬁt@te,hm|qxgm%yaaws geslRlumining. metal @loys oferamic or a

hlgh éérﬁgjrw ;%(ﬂyll?}\é % %Igtéelr 21 qugx%lﬁe&g{%%'b%gfsabtncated from a

tranMenQnmltmtﬁl axiueh a;;sr quartarsapphires or tididrd t(ddSpaRaBRasterial. Base

US RE39 US 69 us 736 65; US 2006/ 0167245;
platq g1 %@@ﬁw@w ajbp 3&11] i ot gbet g NFHeE thigk, preferably
aboutnﬁbttsteaﬁ epe dieyiey 2Bh?enéﬁél'02t7uﬁq%¥eﬁl@%ﬁvééhea ¥1/2000 of an

[ine indicates the cova t attachiment of the sul fur
inch zrahabbut he 6nely aariscnovide dpregeablyebgtweenaaboutk & 060 airan inch

d dent | y_be H
and 4R DA8 S A Hob AL RIaN:Pe RV 4 RAWEFB S T ooselian jnch and
abo@ttqmdﬁw iRGh @ébgagbelfera%l B&WeenCibdit ARY2 of hn§nch Ahd Bbout 1/16
1. 2. or 3; 38410 - US 5208020 US 7276497 Char i

of arpinchl. Gheoogls ZhnfkrarReas nezy providesgas pr uaemuraltO(gtggms 23, 25,

e 27y S0 AT S AR o v

aboutarig effphatadd for the conpounds of the invention, i.e
any conbination of R and S configurations at the

[01265Ni r Fgurar peeepkis B pér’t‘iapﬁéctﬁﬁﬁ‘l’@iéwrdﬁ thé réﬁéupport and positioning
mayt ansi noid drug noiety will have the foll ow ng

assegnkdly @@@ﬁ@mgstq gne [eoatgBiiment apiher rgnvermtwdnlmmayngﬁhat the thermal

oo Y% 5 R U5, TSR iy PP T homal s

barrien@i Saére%nhhlardﬁbw @hichaht rReRpattial diensdibes thé Qubstrate 2
of the drug to a linker (L) of an antibody-dru

and B@WﬁJQSt@OV%WQ@tuttﬁ%wbgtzateuslﬂzlooer bszve@qrzewhgne thermal edge
Iy
barrl%gﬁﬁﬁlgagt e Egge?éﬁfﬁﬁé %% \nl[g?iyfnﬁég‘r?s ﬁld%trg{ﬁéé\%;% 19E48d in the base
plateabbr i afhedhermzélvd‘ntgeebarmb 5i reawp el teogberatude pontsolled vsing laser
DVA Ab- SMCC- DM [ 0498] Exenpl_ar .
neatfe, BB B AT CE4oRRETS NoRiing SleARBY e Sdgh barrier 5
can BMEESR L&k es lrhﬁrcﬁ'etthbctheﬂﬁé’l%lﬂfmﬁt fahe 'pb@ébésr'@étﬁg R%ormed
structure and abbreviation: where I's antibody; h'is
on thg, substigte Ry raddcipgitke £dge lossesorr improvet ey thermal coupllng of the

o TCERO A oGR8 B 0, MBS Tl ma
redué’e§pbm6I sér@ﬂctﬁ%@n@t@mcbnoEbB?&§@InGorﬂhnﬁ{atb210£}@/or marring of

Cancer Res. 66(8):4426-4433; S. Patent Nos
the %utm@tezwrfas:mmroe&ampﬂe oglieIp Trekide, Atainkass Bleebpakuminum,

coraf 5, SeERLATR B 1A ASHOBYLE, Mot Bhgf i may

be fahmbatmblas raybiganyi membet wijhu et basapiatpriaied @tk bime material of

chemcall i nkin anti body to a nmaytansinojd
the BasPapldie The MR eg%er bauir |5 mahaye RNnignen&iameter between

abouPi Pl 99Lea! 286k ‘Qb %r% tﬂm%rn ‘{m@ cﬂ&gb@d)ﬂf Ciﬁetélﬂastrate being
mayt ansi noi d nol ecu ee, e. Pat ent
procéas@dSpGﬂera(ulmbetdvemi asute %fanmabcbutlfﬁ’/oher eby expr essly
i ncorporated by reference). Mytansinoids can be

[0127By Nt Imesnea echHodirkaowthd edba is@ueistheredgedbaatieds fis smaped to form a
[ | e mayt ansi noi ds are discl os

tural urces. S |%w§
paralfic RRa BRI oy Hovpm Bt CKOTMSETBiSs, BeGPaIRiol frey fibStrate fo
ot her patents and nonpat ent4dublications referred to
her ei nabove, such as maytansi nol and maytansi no
anal ogues nodified in the aromatic ring or at other
positions of the maytansinol nol ecule, such as various
mayt ansi nol esters. [0501] There are many | i nking
groups knomn in the art for naklng

) . o

r



auristatin drug noiety (WD 2007/008603). [0520] O her
drug noieties include the foll ow ng MVAF derivati ves,
wob@pe94273 he wavy |ine indicates the coval ent PCT/US2009/030996

attachnment to a linker (L) of an antibody-drug
conj ugat e: APPARATUS AND METHOD FOR SUPPORTI NG,
POSI TI ONI NG AND ROTATI NG A SUBSTRATE | N A PROCESSI NG
CHAMBER BACKGRQJND OF THE I NVENTION Field of the

The present invention rel ates

I nventi on oooﬁ%l
tranﬁehef ] feypeﬂ‘i? bea! habisdiransieraf bshueer dhe ggg@@;t,ghe@ubstrate and
the TR ferspec ?)%H:B’o |ctt9 Ur@ﬂ@étb? n BO%s Hocﬂillggt Qoncentrate
ating a su Ste dur’hg sent conduct or
and/babpmmatly c&ﬂecheae;gydoebeenlgecrhgnbemf tmsklgmcajed of t he
Rel ated Art [0002] In the fabrication of integrated
[0128Gi T cmngmearaddeb;elel @&y embeeimennstubt eiir, belamigeedge ﬁolle&ﬂd The air
el ectrically conducting materials are forned

bearigighrdge erg&ueﬂae@ a*ogqqsrt@@rel&%eﬁ grdthqut ihe Pelagirate having to
conSHRLIRLECARBQRY & 9 30cg RAESIBK 51 8 e base

platephy gramiesvip @nddepgsbe |fabr|c(d?és(ﬂ))fronn enmatptiaintbat redyces potential
oxi dati on, .and n|tr| dati on

1 h |
sora B fih o miogh of el CHEBRUIION aiClalt i falhepsubstrate
surfaReC 8l dxanie Maf ﬁfﬁrﬂﬁ&%fﬁ%hréﬂ%o%&s S|Ndcfi‘r°' caffige a@p rPh'te or

hol es and |nterconne ines. I'n"a typical deposit
aluminurat éhflpaivne stesve Bhecimubissarivee the aix jueseingt edge roller 3. The

plasma i p,a supstrate proce si chanber. to de
toatBoFE%a 3t P B ol BoBH T &Pt LT abafmRDf! s that s
usedPIo e 366 SubBEhtdTRYb&tveRfr & %é@ﬁg PoshichlBRd r2pRodYing position.
i nclude thermal processing techniques that may include

The P berringh epgaprollsrs | hJeay dbm aresitignast Goe#atspaftooof3pn outer
t d d

o b BH Bog GEUb SRS RIS PR G of e

thermalaerdgee!bmer 5¢ epaﬁghﬂyrr&dmﬂgl pretsudihgtise merma?.lenl_geeJamm;rps. The

thermag oid BRGTE CoAGE e loating dirdsa s dalinecs PUnERty Giptain the
subsHhRAS €4s ?é%i%ﬂéot laniﬁﬁl‘efsyﬁ ARy 1@%@%&{1?@&5&@3{‘% have an outer

precise fabricatioh processes brication process
diamfateafdlm“reely albs)etJSierl amd alnqﬂlltaiﬁ(hlnnmrpre[e])@lﬁm]beltween about 20 mm

and ?Eg tggétarta%nogqu} blgcr%:q | nﬁgj[]te}aagssclj%?%&%?%@ls such as
sappHﬁ@Q)r ARAYz TI'HB@a@HTdv@@h&rﬁheﬂs Babhhg dkl SRnYXBARY érﬁﬂadapted to

i mpl antation, silicon substrates are bonbarded by a
flow lgasntoolift dlagtingi Blapvy Thasqdort Bealing sleeyal payaldtae freely with

. , ¢

miniiPREN, QBTN A0 GBERPET LA RLAREILAER, Slerkgny ree

may Be paetiito poaitiohakielsubbtreleaintideans tipemicagstarridlopant
concentration is determned by controlling the nunber

[o129Pf 1 Piy@ird N 92d6sie aftopNAE@YoPE AbREE BAsEpIATRESS, UQéédréﬂh@ to an
and the nunber of tines the substrate passes throu(?
embaqdigept gintheHaventiongy Lowes|base plate 58ais &y gincwlarybody and may

RSt Ui Gl B4 LR, I o S5 s0

be usdd In pemjtrhbndmwndmﬁ lat® 1penetm@t/eleerchaminbm11torlsmubplymg gas
the filmat a desired depth. 000511 Durln%@
and Yﬁ‘fﬁﬂ%ttat‘mnap?'ﬁé’eﬁn‘ﬁl Eﬁ%%dP'@"PI m ohedrwee S@p@'aéﬁ ﬁpgway be
I I 0 to.r
positiofé nélow! M Hontdd: Xaft HaSeOpERS 1} Bo fint M Srrftfar argove 55

aligns kdthi thplraididéd cifcle rof apleaufes‘. fndf Figyrpi ‘c‘.ﬁl'me amﬂujlecgm@ve<55 and
process, s anneal Post - i on

base (hiafeartt BLP ORI 8PP L1 37 adl 1) geraRiHees i Gne or more
rapi d thermal processing (RHAP) chanber that subjects
the substrate to a very brief, yet highly controlled
thermal cycle that can heat the substrate fromroom
tenperature to over 1000 Cin less than 10 seconds.
RTP relieves the stress induced during inplantation
and can. be used to further rmdlfy f| I mpropertles such




to support of the weight of the substrate, a sensor
that is positioned to nonitor the position of the
waaspeare di sposed within a processing regi onP@f/U$1989/030996

processi ng chanber, and a controller that is
configured to receive a signal fromthe sensor and is
adapted to control the position of the substrate by
controlling the flow of fluids fromthe first, second,
and third flow controllers.[0012] Enbodi nents of the

annylag, gFRAQVSE PBranko pf%vﬁ’@é"déﬂgre/taﬁétiﬁbfnab’r olﬁesberr@reaent Annular

t [ [
groo%l k?)% r‘hﬁf/ %Irgﬁ Q/\g'm“h% Adef ’g%'é%ﬁ e{};‘)%e r(% i r?cﬁ aﬁgrrllag Eoove 57 may

alrgncwmprthresmmarfomcki obapertmrlestﬁ Sn&d@é@r@oﬂﬁnérﬁ@téﬁgﬂ)ove 53 may
controller and direct the

b ‘%‘4 d froma first ro%/v

e atﬁ’edj i Royidesyaghiyractogha gharreinad parpulgpgropye 55 may be
r f W,

ecerRSaRS kP BCSAY ek, Ehbfel SOTSAISERONSRS7 ey provie

vacugndfram bi ¢hiinmet 68t Waty mesmbdapf gdodvesr et icorfigiratibhsiiofl vacuum

and GRS T AORRIPHCUTooN e 8 EPRtentplnBat, The 1Gtet SRser Pl 50 ay be
fabri¢dtew fedmf 4 Wuitabfe ﬁfﬁtéﬁ'@l Hatrrabuéys potdiial Scadtehingarh8mhical or

to support the wei ?ht of the substrate, positionfng a
physicghstqriaminalion @ne/qs| m%rrlhgyof)ﬂhﬁosubsttatat sarface, for example,

f
e TR
polyreelrbSTh‘i@ttfa%I phros ezl \mh&?laltetrh@tl\wb@%sﬁmﬂzaﬁ&!}'fﬂﬂnbé/ tkfparent

of sensor, and controlling the position of the
mategghgtshas BYartsIaRpniengr ithbard danspatant mingral. The lower base
[ CiRRA [
pate ) TR 3601 (1610rBECRRarRib s AGREE o bugrranly
about Ur‘& bEanpnavi @eoavesedd)db, Qinopﬁbcmaﬁ bedbaweehsdboai /2000 of an

inch ABTROU A8 3 cick Bl ng B BB b NiRs WP AN (RO g Ladtx 0 an inch
and dbsut 3/38 of ah idoh, 8hd 68y Bgﬁﬁﬁ%berbe‘f\ﬁé‘éﬁgpoﬁpfﬂeéo%@ﬁﬁ inch and

processi ng surface of the substrate Ivering a
aboubfl/4eoff amuinght dearh meefesablybetween ebout@ledfrart mehtdndeabout 1/16

c i first port that is a
o an g BP0 3 BEP A b by B et Pl B lebbo, 55,
and Edﬂ Fr@@r!iedth@lyf lnbdnay havé id gianthte RCHétARendadRf ANth Bpéﬁ inch and
is adapted to receive a fluid froma second fl ow
aboubyﬁtqf@q iBehand direct the fluid in a second direction,
and a third port that is adapted to receive a fluid
[0130) r orfrigukenidQl dapieis cenpetddestivandedi roéca Bh@pcm uartd i posdtioning

ssserh Pl fufl LESHAE0 7, BRBORL fbrebRSRordoELbt b b diment of e
rnvenﬁd@ﬂD&ﬂhg Er(ﬁjdéﬁﬁﬂfgt tHheueia8 12 igfeld\ed HRG ATy 3BBve the base
three or nore ports are adapted to direct

plate t1h‘ér ?1 &F'@JUF%‘ i el &3 dvea dayascafifbnd positiened igtween the substrate 2
b t
ont SHOSHEALET (07244, Mo 188k 1RTHISIAN G ey o

apertties Splfcommrmmer bgs;@pletw yse fedmshsspoovand formed on the base
05|t| on of the edge of the substrate

controllin
plate il clgn OP8| gmﬁr‘?@dt %ntfItemﬁ%fﬂ'ei’?reafq%"@ddté?m@é'r eastipgma fluid is

el g R e U PR KPR B - the flid i
evac@ﬂﬁd/\ﬂh@giﬂ)ﬂﬂ]plwrahm ef rm:elriweﬂ; af atelsdr ptri groooés tA® and 27.
. lnvention, briefly summarized ahoye, ybehadb
Difterpy SRR PBeiR oSG dP Ak UsEer BErhErMAC T and the injection
elemdrits U bFddrag Bulldt e tad REARA S AW e htterrﬁsto? v%ﬁrcal strffness

not ed, however, that the appended dravvl ngs Il lustrat
only typi cal enbodi ment's o#5thi s invention and are
therefore not to be considered limting of its scope,
for the invention my admt to other equally effective
enbodi ments. [0015] Figure 1 is an isonetric parti al
section view of a processing chanber according to one
en‘oodl ment . of the |nvent| on; [0016] Fi gure 2 |s a

o a1 o

o o o,



accurately position and rotate a substrate during one
or nore processing steps, such as an rapid thernal
w@e@omeseifhg ( RTP) process, a chem cal vapor depoBU$10091030996
(CVD) process, a physical vapor deposition (PVD)
process, atom c | ayer deposition (ALD) process, wet
clean processes {e.g., Tenpest(tm process chanber
avai l abl e from Applied Materials Inc.), dry etching
process, and/or |aser annealing process. Substrates
a”dpﬁﬁﬁ'oﬂ%'ya%?é"%ﬁ)’ecessed usi ng the nethods, apparatus and
system descri bed herein may include, but are not
[0131] i tF@urBOZ‘Q@@hﬁmaﬂoaHmndepidterﬂgerﬂujd ﬁgWeWbiCjﬂsp@IVideS a cushion

accofg' :n'g ngasrf §Vfborqgrngﬂ PF%S'I”S’EH%% /S tcféﬁ ls lgbrﬁduced through,

for eﬁaﬁ'ﬁblléj%p(eﬁu@s Qgirégﬁéov@QBl A pFSR IR Ca%ﬁlow‘“e@@ﬁioﬁm1 The
telluride cadm um sul f1de (CdS), copper indium

gas ﬁewmtemoye%bml%t tswtrateo%bewe%abmtet em aed about 1000 pm,

e Y b BB BT RRGRA 1 Bl 08 st

is el@raté@%bbﬁh@@/p@a A ghastexittfeay 7Erreéyeesﬁ;be/thrbn@1 apertures 7 and 11
ubstrates, are circular, but could be any

or 9rge¥ss 23 AR apOPtanahed SRBBRN (RO SNOYVRY %Lw&s@% ap ontigaksensor,
may%n@ﬁ@%bﬂrth§%§lﬂét& tﬁ@%s@ﬂﬁa@ ﬁ"a‘t‘lrdaédrtf@ui’éd o detect when
m conduct or devi ces fornme a processin sur
the s?ubetrpt@aﬁeat lan;gredetérameed deighe\(ieqe, ai el prdeessing posmon or a
r ener on the opposing side of the
Iowegefg '?Sitazéﬁ rrlPé’ %aﬂir surface W of the subst rate
i illustrated in Figure 2 . [0050]
[0132bene tat| OWW@% 2dpay.HBe qupgwwybﬁpéﬁ'@%d by providing
t t
o PP A 8RRk ey o KR RIS 11931 1Nowing gas
thererlleﬂqugbrtedofate)mma: bukgrate tnmrsurmumtorfrmheaﬁng duang processmg, as

su rate per t as enbl 0 ure 1
ShoWiLBdORH T SSHSE SR PRy e SPSKER P AGduB i plgpons 111,
similhl t dh&l@riesesgsivi rrﬁmlbbﬁast BAefﬁ Qrﬁd rHH emBYbeS pTo@nFéned between
surface of the substrate, such low rate and
aperigreefcstaropvast 23 Heigues 1 spand tﬁermeu edgel@lairwfew $uppert, position

r rt e be .
or rolglE P& s elT ot AR ot e TG MR pRAP siipssanaies rotating
the ssibppald, theqsiralignbihgortand 1rmrathw|r@;5rot/b earfUbsévet ferhSerature

caused by the friction and nonentumtransfer of the

distrigyiefs 9t thRe SePsfrates crring nerqq%seabeﬂﬂapéo\éqﬁs duamerpye other

procéé%r rﬁabg@rﬁéggst PHe ﬂ@({‘vhoff% gb;gl RIS in the

e positi'oned as
basen:eetdaeti ooy lugie @ﬁre&;puhds@dchml&untav\tﬁr =set @ate A8 as described

: devi sizeg shrink the tolerance for particle
'”faewﬂtﬁhf iﬁ has dramatically decreased, it is

enerally desirable to prevent the |ower surface W
[013339 gligere Pooflepipts 3UBREPaE ANIeNORT Gohasr thialg 9Gesimilar to the

t
subsﬁa‘l%?gggpqqgﬁ%'d%?%n ?Hclhlgozel t%nmﬁ@ﬁéﬁﬁ%ﬁ %@ﬂ{%te method of
rotating andepasitistingtseibsirsia E,atad:qgrdm@etofdme énmbodangaisof ’meohventlon

Baseqplalk, %0 PALIdSHeORh b POCkAIE 9% a88n3 HpheddRy hbase plate 90
whlch QI% Hdhsed tbifblide & HABIGPINBER on 0Ot die D I SnéL embodiment,

| ustrates an isonetric partl al cross-sectional view
the ges flawppankets Phgndibre sitrolat te Het pedsitl Ail disaussediin iguges 3A-

l s~ 10 alid and . a s strat support assenbl ,
+ and By Ty low bpekfisethalh o fuBd bl 5 R o LR totational
t he processing chanber 101 . In general, the
processi ng chanber 101 may 48 an RTP, CVD, PVD, ALD,
wet clean, dry etching, |aser annealing chanber, or
other simlar type of substrate processing chanber.
The substrate support assenbly 100 general |y contains
a substrate support 110, a fluid delivery system 130,
and asen3|ng assenbly 123 that are aII in

o - o e ey N A NN F Ao~



vari abl es, chanber process time, I/O signals, etc.).
The nmenory is connected to the CPU, and nay be one or
woreee/0of278 readi | y avail abl e menory, such as re€mos2009/030996

access nenory (RAM, read only nenory (ROV), fl oppy

di sk, hard disk, or any other formof digital storage,

| ocal or renote. Software instructions and data can be
coded and stored within the nmenory for instructi ng t he

The support circuits are also connected to th

forcw'koga%ﬂaw&qq Rl PRarprdapieshio PraVidecs flpshissnegtational force.
Eacﬂgageﬁ B—g% i &g P%Cﬂlﬁt\{vggh faﬁ)oﬁ? d{?‘ﬁ d{h@tﬁet?c%ﬁﬁ%r k/n?loéf@ép relative
to theubpyssntfams of ade plate IQOkéEasAﬂctw pgcbets(&jr arcd 8puhay have a width of

aboyj oL (5 SBRHP ol ikl B s, SRRt &?ﬁtﬁ@' i Eomen. In one
embBaRi&HaRE wv.dﬂqnﬁaplbegd@nt 3% mRf.t BRI RS gbya}rtd@s may have

system controller 120 that i ncludes code to orm
a lengiBlcod absuatl Drignt or abave,opriefeyablyxteetwsieorakmd 1c§bnrtm @ndodbout 50

t.he ane nt rt 0Sitio and/ or rotation of
mm. Anso SarpaRamard 15 Brbin B & APolSB Mless reci pe
vari pus cha roces reci pe st ein
0138 or 1 AR pockEsd beBI I enarbide Gieoves PR anb o' opposing
end<LHAEI JBRREYs érﬂfeﬁﬁéﬁﬁﬁ'{;@ tﬁ%%lﬁﬂt be heriﬁé/ck’é?se @r%@V@?b?% 94 may
delivery o ['urd

PID control algorith to contro
be betwadreaboutt 20 po aodiabeluy 80quirnrasent tedatiugptoothie, topastirtacerof base

!/ Qr rot f the s strat -
plateC s BlamuRe S5 MNP PR ER B Posaech pises e “wel
and BrEees92 rﬁé\ﬁbyad?gﬂeé(t@%l)@@ifde' glvaeuufm &sldedome AN6w pressure

substrate support assenbly 100 to inprove the thermal
wellunGﬁér&ﬁct yagHumHeay s sHppliecit gf@O\@So%ﬁtch% eRpectively, via

cord SRl FERREIGRnB0 15 e R A DS Ko i gaon o

Figuand9) Intohe etnhl@odmteat‘(egﬁs fidwt frecketd 9t raide 98 etrhl radidlly positioned
boundari es. The edge barrier 5 is also generally
betweght panvea £e ?@ce@% HeafNflr BFR lbﬁeddéq’l‘tfbrthﬁeﬁ‘t'bit@te 2, and

tempteli‘gtugéjg:%nﬂgl e saBELiAbe nJ gﬁeﬁﬁ‘ﬁr@% %%gﬁerb r r i ﬂgoégh eight
may be tenperature cont Fol usi ng
pockets ast depnctmhtanygneﬂnb&em e,)ochetsoalteecomemplatedrTBanmgutatmg the

ontrol, the heat trans I ocess en th er maj
gas {igHs Bl VACHITE PiasaUT o COISCIVRRIE 81 Ao oHAP WAL RATIIOI of the
subsBE&ErdAidrH flaybdBYcAp lfsﬁ‘té'd' aRh8dgh "V @aé"ﬁé@%dﬂketé"@t and two
reduces the pot ential scratchi ng or contam nation of
gas figve poakelsr%t aresdepialed, indriguieal2 anyedinbed ok gl pecksts needed

t o te For exanpl e,
to pryig8 Poreliblte’ @aBET BL el AR F G ERBITE, eq 1 rom o
ial, suc S|I|conc r bi de, st ai
o135f) P RAH IS PR aRaY A tthiRlids e P §Hoe oA, arapted to apply
transREle BirectfInae forebl rtb%@%eof)o&h@mﬁg%r&%r D'Q_ &h stbkfrate 2. Each
di scussed further discussed bel ow. “[ 0058 i gures
gas fiv packet] Us meatlee batwenmsabatiotd penasd @‘boat Berum ﬂEpr relative to

0 [ Qr. rot
the 1§ urSa oPGod B Jop SR o e Bete o7 e  Ji@horhoout 10
mm SVpalede, 1é%ferfélt’6hpdjdm@éﬁ gboditha 0i mrBNah@naBetesd Inym. In one
provide orienting the one or nore ports 111 forned in
emchtt@eghﬁé@ MEER B@Ypbe tabpth I MMAat Cesellowrackets 84 mayhave a
g [ p I
longth N <1, PN 0RO REREIPABY' SerbiBBnBidR i 4 gbout s0
mm. Hsomeedﬂ@dlrhent meberhgthvadybbaabdmysédpnstl ng the
velocity, flow, and angle with which the fluid
interacts with the substrate surface the nmomentum
exchange and friction created between the fluid and
t he substrate can be used to dynam cally position,
nove, and/or rotated the substrate relative to the
substrate support 110. It has been found that flows in
t he subsonic regine (e.g., Mach nunmber < 1) greatly
|nprove t he coupllng eff|C|ency of the f|UId to the

oy

o, o o o



[0064] Figure 3Cis a side cross-sectional view of a
port 111 that has an aperture 112 that is oriented at
wa@eooangd2es t hat is substantially normal to the POUIES2009/030996

surface W of the substrate Wand an exhaust aperture

113 that is oriented at an angle b relative to the

| ower surface WL. In this configuration a force F1

created by the inlet flowB is used to primarily

support the substrate W while the angled orientation

[0136f t Keaellpwpackase?? may incidesgrigoras @t«b%aﬁé Qppogingeends of

tne Gt R0 S ReROTRR NSl (RS ERE R oUFRROR il gp may e
betWeena@l@d)mtezquntdm sbbsit 8@t en ddwp faathe kx the tu;sexdrrfbce of base

ve or position the substrate Win a desired

platezj%ec@roer«rem98méwé?eoa@aptsg tBrFHQY'Q?r?g 9afte ippceme a pressure well
and YLK 40 Vel SApED 8 GRVRTR, REHA1T Dot AOKE proceure
well.t heorelestbadimest) mnmhtasldépratread/ranrglam 2@y thegroedesaoghsst of one

grooS Y thel g Fes Mt tBnaT Wip SRy BaFsRb eRenAgGdaRards from
the ?%v@%@onﬁ"\@ﬁé HRSSUIRERE o fIoW M‘Sas thay floww¥dd ' g‘-‘rooves 98 to

roperties. Also, in this configuration the nlet
grOOf/es\EQB andethds axertingaderaehen the lsubstrateetoveuds tee rcreat,er of base

0l UG BB SRSy B HRTRR SRS vr e

subsfiat@® @R et ®akBeplbVOD. Mithbage Hdr ohst ey PdekbiAdE e deprcted in
[0065] Figure 3D is a side cross-sectional view of

FiguppP2, any numher; of %rqhen@@@tameaﬁeaﬁ@rtroudecrotat@rtabrz@ntrol of the
c e t
subs?gﬁlé eggéﬁ@ngflateg Ir‘? (rg"m e\/rg%g%éweﬁ?eé%%‘_'\/e%%%u?ggﬁég\}ee ngmay be
reverbeldf eush ftm@rorEegﬂrme flewirdCgands #sahection iawaystromt e center of
configuration o ort 111 that only contains one or

basweeaﬁgrt@aésamqgvgar%d may s ipfale @apyet 198 19nd 99,

I K t [ S
respé{;}tnfet ub\gtgr%ctr S;ng tetst%? élas: eh%i&%%r@se E%tte 84 85S&&dcribed in

relatoontbifggurat 1%n no extra nmachining steps are required to
formthe | ower surface 110C (Figures 3B and 4),
f eat Kltrnate Rapid Fhesmal Nbe@linguCharhber Bwhfidutionu st
apertures 113 (Figures 3B- 3C and 4), thus reducing

[0137§ he Eafilre 2BdEEIBRI &%irhplifRid sd@icrabsichabe ahbPiRedmbddiment of a
As di scussed above, the inlet fluid flowis oriented

therrgal BFpcaRgiNg ehanabeh 0P dyaing @nf apearAtuS for REPRYIEEYL RPsitioning

a t
and Wtﬁf?neig %u%ﬁ%t%%%#c&s%hetgy(—% éﬁg?g Enﬁ% aﬁ)ﬂaﬁ}gs 'T?\G%@crrbed as

utilizee a¥ithin a[t(h@ﬁﬁ]al picgessing d¢Hdmisérr 20@sthe apuaratals may be utilized in
I sonetric sectjon view of a rt 111 formed in the

otheiRstrale STAFEATEIR systemg@ndiaiecdliay qayices a3 éUbS”ate support
pratfmaaéﬁnéa%r tcsbmﬁan%ratredbrremsnoﬁ '?J%VF:%"st gyasiﬁgntcﬁbﬁrber, etch
lurality of apertures 112 and a plurali o
chandodrauseleabecmemml 1p8)cte|$amgpoapparettmd arndachetrémi Imééhanical
. the .substrate ort .su ce, 110A of .the subst
polisBig SRiCes Ameng ey pertllaifs e e mihiisatan ok hettioulate
gencPRfIr U$ efeslbd. Catn f‘&la‘i’nplecbﬁ%s@héﬂﬂﬁalclakﬁﬂe's% OEhéhtbleé is also
delivered to the substrate by the 111 and t hus
descreed in $he wprrAnslingh&).SoMatent pltcntalono%‘mraédto ot 1/¥f8,392 [APPM

111031 Bef002 Jifin A?%”g'%ﬁ‘“”‘gig& S RS | St
01388 oy DUPREAE FSTEM B AP AR G LY BT PVECOR G 16 1 he lamp

substrate Wto allow the substrate Wto be supported,
positioned and/ or rotated. 4he di stance and shape of
the | ower surface 110C of the recess 110B relative to
the |l ower surface WL of the substrate Wcan be
adjusted to provide the nost effective control of the
substrate. In one enbodi nent, the distance fromthe
Iovver surface 110C and the substrate support surface

A A PN AN o, I A~ I A NSNS




positi oned over the substrate support 110 (not shown
in Figure 5A) so that the flows fromports 111A-1 11G
w@2m90e122%j usted to actively support, positi onPERUSHN9/030996

rotate the substrate during processing in the

processi ng chanber 101 . In one enbodi nent, the flow
characteristics {e.g., pressure, velocity) from each

of the ports 111A-1 11G are separately controll ed by

of the conponents found in the fluid delivery

assegfﬂglvemﬁsmaydi%@d PAwality) chnkpnaysosipsitepes dit aowrtar jacket
csscltfly FechiRplulayls el BigRARIARE e iamo assomby

frompesiidh endbrmeat ar hoyeydoniedike tgipe arkamgentert similal toothe heating
enbodi n%% the sybstrate is rotated at a speed
assqrablyd] O HeeHssedanVEnd about 3000 rpm The rotati on
speed may be or adjusted during one or nore of the
[0139r oc &ENhanNd egpesH et subsiErie oh Male osesthreigh pn ageess port 230.
. e i E e .
insichf 8RN RBeE ARad 2 hay TR s by B WipiBpeand jgsttioning

assetuliiig t 1R tdisomged @boot aFguireR3adepictees chp@bdr tholudigg doth a base
| ow CVD deposition rate step and then rotated at

s a

plate 20 eNG JRR JOWERF ibageaPlptes P8 Rave BRI B1RY Apeardt bgse plate
r

descrfBSASIbdlgif 37 kel SO afip SOE IR bfss PRt R Pand lower

baselplare 350 hids) bé nzadebom aprsparestsmatetial kath aseuastzdsapphire, or a

T T T
be rddativdiPhibhded Byﬁb%tm[b ﬁsé’é’rﬁgiyi PIEPosilIEREP UndbmeaBI8hB4trate 2. The

~each port may ‘be in any désired orientation, such as _
radiative hesifauilus pass through the danspaeingsubstr@a-ippest structure in

e, di.sc w. ln, one odi nent, as shown in
ordeEFogﬁ?%t%é,gﬁcgr%sﬁtEﬁ’a%g Oéﬁgp?ﬁ?tgeﬁz is adapted to provide
aflyudto the rface of th bstr.a inan , .
o145], | & hERPBIF iaEWes 166 igle R 15 Cesiivist 29R BRichris connected to
filter TR IREL MR 248 fhay?PRVidE e dd2 uaBY thaisy e HUBIBER 20Vacuum
bet ween about 0.001 inches (0.025nm and about 0.063
may ibecaprliqd t the leier hasef piateblin vasumse PUAIRSUR4 D 2D011248. Gas and

' d t 0. ' T
vacul RS, BRCaAR o8 RFRa RS BiEraR BHMESIDG Bperores for
provigingpgas ahdGhetaperangd rigbvigriy wuiim hhyabsd bebosén 8Bout 5 PSI
preferably between about 30 and 60. Wile six 1port s
and gbeuti&f E’éédpfqﬁerﬁbbub@tvsﬁn APPUh Ui ES! sinds gbrut 30 PSI. In one
emb@tﬂﬁ{etnlt' e pP&.%%?éj dﬁf%r?ﬁ?é/ Eisdgtféﬁté’d P@?.aAﬁgoc{Hr{n‘élcte‘H td I%?ver base
substrate’1s contenplated. Th one enbodi nent, an

platei 5O ety lmen g e aburces(hadDshaovian)cfor itrse pors Ud s exthdoibleayas flow pockets
rts from

sed t revent the fluid delivered, by the
91, G- ARl VRGUNE FRayCRs SPRSY R Msoat TIpWEockets 91, 93,
' ' n I i ;
ond STOFARITS FIRIDES o (Wt AmRILR 11 IR IHEY b8 appi
to thergasstiowt paerkets sortbduaepreseurehdiffecerfe balwvedruthe pressure wells

l,eaying the apertures 112 from making Lt.s, way, into
and PREYO0 SpieSSo RE e BRv D8 RePGRPcg b P She Hafipite 100 PSI
prefeféisly eb@waAMabsaM 1o FBIChAd shdRt BBt PSI S IP&iitd embodiment the
processed the ports are positioned between about 25 mMm
presgig diffRygnca GoaeYtrdhiPBhe center of the substrate

support 110. [0074] Figures 6A-6C are schematic plan
[0141)i ewAbovetsubiratst Raisea diidKebipéated eatbimiiure meflecibr tpilate assembly

ubstrate support. 110 that. each have a different .
222 {iRTRT s BoRt Srliea, kefetie GeuiBsfcthd i, cThangs the effective

rotate a substrate. Figure 6A illustrates a substrate
support 110, simlar to thed®ne shown in Figure 5A,

that contains eight ports 111 that have a predom nant

flow direction that is oriented in various directions

to control the support, position and/or rotation of a
substrate di sposed thereon. Figure 6B illustrates a
substrate support 110 that has four ports that are

g, " o, o



different directions to control the support, position

and rotation of a substrate di sposed thereon. In one
wezanpde7{ see Figure 8), in this configurati onPCEES2009/030996

conpared to Figure 6C where the predom nant fl ow

vectors B3 1, B32, and B33 were through the center of

the substrate support, a rotational torque can applied

to the substrate due to the offset of the predom nant

flow direction of _[ports 111A and 111B due to their
emissiyiyepf Gubshiaice 2f rid1a pﬁacaﬂlynreﬂecure acoalihgt isafigther described in

n f

Comsupg}z)rltsglﬁngs%tgd%% er-c é %g@ is%ﬁjeged%gh% e’aprq;l‘ilt godAdams
and tHurﬂers wliisich aleschiptiors & mbotdmamr bys réﬂail@cxéuherte(m.t Reflector plate

‘%F&g catron of a force created br#/ the pre orri nant fl ow
assgplly 2Bt maunied)ont a ateposled hasee2gdntepolofown of substrates

may%ebﬁltfthér %nﬁé’ﬁééd Qj@@ﬁln gﬂﬁé SEPSH&FW és Jt'@%SSlH ¥ &es in the
support , and cloc or que e applie 0 a
reflestalypiatat e by use of the port 111A due to the
application of a force created by the predom nant fl ow
[01427ect dn 21 Btématiesighes fanprcbssihy eiytithiachgr06rmod) slicon wafers,
substrate ositioned over the center of the substrate

reflegipppplate ~agseniyged2 VRAY ehayqy it &igmeterusf rah@d Bk inghes,

{
sepa{rﬁ@or@[g%ﬂ%@dﬁu ti&tg‘gbésjrﬁ g]téeélms ub%egcg'treﬂe&gt PEJ’(Q %Qée?ﬁb‘f‘zQZ may
be t:gaeweelal at;out h5 aadt abowtf 25 hans utlBt a aiystem hdessigned for processing

g |on|s not i ntende mting as.to th
et G b KM icn wakiSs CTSeT RE! REsamiy o222 qupkrave a
dran@teﬁ&i Abduisty iﬂhﬁe@%é%ebﬁﬁétro?%ém}é@besddsﬁafé)m% atrrace of
redom nant flow direction that is projected on
refleptoangate raésemblyp%\?%nmaerl bea betwesnsalinit 28t andsalpdutcid mm.
pass through a comon point "C', this configuration is
[0143h0t Thta‘etredqzeratmrd;s at loddired cegionsfof tdubstrateeAtarermeasured by a

plurdff & REBRFRIR: POt GPRe Al oRE ARayRPednTo Team substrate
temdés‘?at'ﬂﬁe At td'ifﬂéréntafd(o%ﬁlbwldd%ea&%s ¢hd Y0psiraxe. 0f‘er‘rtbérature probes

desi gn. Hovvever in confi gur ati ons where the corrponen
224 sgcaiye lbhédmm naddefthemprdaceeeng orharabper througb qrieal ports 225,

t
wicf UBREREL Bl 268 Wy S0k BESR0REP U9 RhAPhS, o8, i
procbsysm@e:hamﬁeermmwprcﬁllyemaiﬂl@awwubdug@éreeabhMeb@fé@mre probes,
nore conpl ex due to the need to account for the torque

only segesridhamiples arfbeame in biourePdehidheseliastonplals syrace, each
optc o FRALHAR S a4 e £ ARELLDS I SHBER Y Rgine dofor e
light pecmjvmj barthefdpdmalvmtsato BXpkciive epticalndgtectolts dags pyodbmeters),

u a C2) .as _shown in Figure . .I'n one
Wh'cfé%s%uﬁﬁ@ﬁt etqr?a""a%mﬁ)t%%rﬁtur@%t ths?qq%zsrt 5pdens ghsypstrate 2.
Temﬁé‘ra%sm@%t?ﬂeﬂ%rﬁs"f%g hd Bﬁtr&ﬁrﬁéféct@s hhe recelved by %controller

substrat esupport on the plane that 1s paralle
228 gugstsimia wuiheasystem. cgroadier 1ROy tha @ntidls tise ralhettv@nutput of

lampy ASRERBIYE 21RE 1 oREGn etk heh TRhrR3CH Ay of the
proc&¥uid bpsteANE ORifdrAilRheaf sab&irdte 3t AMbBY kG @d rrgta BllélsB fhay be
delivered froma fluid source 130. |In one enbodi nent,

attachgd do selteater pptpuresearbly 27- Jolet 256 supplies gas dhiongh filter 286 to
the aﬁﬂg&qmgrgdsg%ﬁ%l"égat is separate froma substrate plate

fo be noved relative to the substrate

| at uator asse
o1aaf, o fy Gt I8 alicaf o RENasE S SRS TS edipPerafffont supstrate
conventional substrate heater, or a sinple block
having a substrate supporti5®y surface that can be used
to support a substrate during one or nore of the
substrate processing steps perforned in the processing
chanber 101 . The actuator assenbly 960 nay contain an
actuator 961 , such as a pneumatic cylinder, DC
servonDtor and Iead screw, or S|ntlar devrce which is

o - o e e N A NP 2



of a substrate support assenbly 100 that is positioned
in the processing region 104 of a processing chanber
waem9/nof2ms an effort to reduce or mnimze the BET/E81009630996

the fluid flow BF delivered fromthe ports 111 from
entering and or affecting the process being perforned

on the substrate in the processing region 104, one or
nore isolation features 1110 are used to capture the

livered fluid. In one enbodi nent, one or nore
2, Wig

sHhOPHsAlt leakage of Jighb erff@rsm the, MeesWapwNiatkase plate 1 may
Mt al t Q
ha R g B Bt e b RS DX 5,9 B color
in orﬁbetqaabsmbdlgng leadggerirabdhe lang;m assdrhbly. Thesiutat kg 43 may be a
confiqguratjaon in mhlc the isolation feature 1110
Carb@HR’@é%Hén%te&?bW ffﬂ'qoﬁ‘aﬁaréﬁdfacunscrl bes the edge of
t he substrate support 110 and is connected to th
[01483y h 2 kA41ING, 3P ANRSRIBGYRIQAIFESHFe IRSCHDIOE t@ﬁha@@@alo@r gmbient are
t: i ~C h [
lntroaﬁégd onﬁttoSBHé%%Elln&? gtrt]éeljng%‘g 2&)6 mtehnr?['bl?\tl]&eﬂg)s fﬁrt?lly ﬁ%d e ambient
gaséseﬂowr asross liheatop posate aieslibstrate tthenddgmyofedchevith a heated
te so that the rom;froT1the processlng regi on

substiate, Eopsn, pPrtindasee e "Elnstr Y Geactioy tHeproducts, are
wﬂh@rfafnﬁtefroﬁtf Fd%%s§|H S&faﬁ‘ﬁ@el’f SOGthr%E FsoarﬁaﬁLlﬁéM @'55 8[1&)‘2:‘(6232 by a

I n one e odi nen he groove 11 1 may
pumplsyaten2@3dm and about 80 mm deep relative to the
substrate support surface 110A. [0087] In one
[014eerrbod'|heegaseaslsetjdwneienai€ ¢gntreddddi tiwe apeatueds @nor groove 25),

feature 1110. contai ity of a grooves
rotatp it edycetiniies POES chth 9A e wptetsﬁt aref? G or air jets), and
positfidtP fhF &K B@QFIF\ e%ﬁer%r:? aﬁeflﬂ oU@@tse?ﬁ)arHﬁg be the
system I100 (e.qg. ugh punp, punp so tha
same IgasdJS@élaa/prtoe68$lhg @a:ghAﬁamqmloety t/lmel dasest mafy/feecinetthgases such
t her rts 111 or th es) being perforned in
as nfrﬁggBrﬁ%ggglo{gargga,l (i ‘i'(pﬁ% E%%S] Referring to Fi gur es
one enbo he substrate su

14781 s B 41 6107 SRESOR L SO (IS ey Pl icu 0 shampar body.
Gen@r@ﬁytth@'“s%ﬂséFs & ANPisd T@H@féc\’ﬁ)é Qel&for6f § P%%E}b%traté)wnthm the

reduce the required horizontal footprint
interipr yokuee abt per ody amd) beovidy ananypliitrlodrcabmlof m«nstance
rees. (i.e har,jzqnt al, as .shown in _Fiogure 11A-1 1B)
oetnf §HGE ot i gPabE b e SRR el enfBuSptts may o be
adap$ét§3\ftﬁ)detb6t one refdipfaMpeedt b i Hudshbitd RRdS phﬁﬁd@teﬁh output
port surface 110A, and substrate, relative to

'nd'Cﬂtb\fq olthediow tashghaeubsteaie is raiatingieq tlhe suppert absﬁmb%
degrees. To counteract the gravitational forces that
[0148}houl dhe enotrobers2?8 iseccosiplast toathe semsntsy darhpsnandether elements of

strate 110 en it su rte th
the P es i, ChgHBBE I FRoHT uhiee’ tng PR lanel miirc Hhtained from
the seRs@BtioGldjusiehs Bkyhtian of Md suligede &6 that tﬁﬂﬁ'th@@letv@tlbﬁ%nd the
substrate by the fluid delivered fromthe plurality of

plangsity ©of the substratesipated sadhersuppioscsaendy meait be aljusted relative
used to help provide a biasing force that
tOth% d?g?% rg ain the substrate over the substrate
ce 110A, by .use. of the ressure r

o1asf o7 AR 4P SRS oL ok Tis P ConpIBB IR PG GHe of the

chambEd body0 8] atniospheraseaabl 8fstbheircligat lh@@ttlb%l\b&abnd pump
transfer to and/or fromthesubstrate can be contro

systepy 234 fet cragoling |c@aawbrqrmfeswepahesatmpmptqwmrcﬁesyg@n may

scnn] LT D5 RGP E090PHIF| A B SURERY ool il e e

performed in the proceSS|ngﬂreg|on of the processing
chanber 101 . Figure 12 illustrates o n enbodi nent, in
which heat (Q is transferred to the substrate support
during processing due to conductive o r convective
heat transfer process occurring during the supporting,
p03|t|on|ng and or rotatlng processes perforned on

o, o o o



[0098] The thermal processing system 13 10 may further
conprise a plurality of thermal probes 1324 confi gured

wo eooaweer¥ e t hermal properties of the substrat BCEAUS2009/030996
different radial |ocations. In one enbodi nent, the
plurality of thermal probes 1324 may be a plurality of
pyroneters optically coupled to and di sposed on the
reflector plate 1327 to detect a tenperature or other

t hermal properties of a different radial portion of
VolURYGe TR o PENQEPNSEE HANEP! FYSIErT RPYAeBPrecess gpses for thermal

depés@t”ﬁ??{;ﬁic% HErdy Obes may be found in the United States
Patent No. b5, 755,51 1, which is hereby incorporated by

ors TG PRI 0GR 0 FRSER HERAE i o
proce’ss‘mgd:hbaﬂmraﬁetdredj in méaﬂjeusdrytdﬂeh@cmttolwpg)pic%ﬂyta@ a software

arra of heating elements 1337 to provi
rout'f% TB@ é& Wé&t é@UtFWef?‘ﬁMIa I3 Bﬁat%regcart%%r exreutemh By @agsecond CPU

(not hot ﬁ tb‘?nét@ﬁﬂ%étg@rfp&ﬁqﬁé A rﬂ%%@t%@%gqlg@}l’ed by the CPU.

er corrprlse an edge rin errml

[0151:jII Spﬁ@%@ﬂﬁ&%ﬁ er{ela)?%ntgég %lé/aﬁ‘l é§§ g\gégg?ﬂﬁgﬁglg?28 to control

be a

the mx)s’tim’ehad rotationgol 8@ S0bstRAS Uithia th@rm@c@ésmige chém(bbh%b that a
hermal properties of the edge ring 1320. The edge

thermﬁh@r Pl rPéPC?ﬁSo'B‘@Y1%H?eﬁ9rfﬁ%rfé'§i%wW\]hﬁPﬂoﬁéss of embodiments
of thEgiesent Fiveniia? i psgilstan SRRAHD Hpldnd By SEE drithre routine
somgendralreithpdstepst thihare discloseddhércin hery B pedosnad sethardware
apove. The 13 onduct cl os | oop ..
as e A Fi BSOS AgRTPISTy ARENE P e TE BT 8 g o may
be irhPRMEIASY 1$SBAWald A8 é)!é%uﬁéi‘ﬂ@ 6 %cérﬂ?ﬁf@?'sy@fémem]t%”raware as
I n one enbodi nent, the edg e rin may be 'heated
an ap@lmtldeﬁpeetﬁlcn@tegatad wirguit @d@tttmdm bg/hanrdware tiplementation, or
St at t hermal process. [0100] The edge
aCO&ﬁﬁEﬁTgég ﬁi@gﬁaaigiP&H@%“to have t her nal properties,
such,as ther nal m ssjvity and absor Ivity, _.
0152] o hRRARED CTTRORB e 3rbaats: Sbpert UHLleRiEtead lirdowes 15-
22 rh&y) e @rs@eemsgdcém/émiahave;ha#tb%trr@hsret WD eEAPUESsembly 216 is
profile. The thermal properties of the edge ring 132
positigaedmbayet substraby2choosi ng different material s,
di fferent thicknesses and different coatings. A
[0153H et aFlgede @dsdepigisi onrasts sstgienrdf rayppedi ayrd pagitibeinfassdmbly 10

and (glleklY A SSeTtILE27 oL BPURP RSN L b acres MG haTaReT300 in a

subsfrsteen@etm.eg MBdeNgcRITERG 16 Nin ehtwooﬁ%ﬁt rdfnmelmnﬂeﬁ The air
be made fromsilicon with a nickel coating. 01]

bearipgecdgeh callene B ara likedninjne ieading cmosm@msarmatrldt aﬁe)ftfﬁgure 18

provB§SubBl 14730 B4R SRS BB 3R B RGRRANS BT rougn
|nbtQseaﬁﬂﬁvagumﬁaab@éth@uﬂtB@ammghd@éQ©ﬂéﬁﬁ§enéhﬁed:nu)aloadmg
objective is to rapidly heat the substrate Wuniforn
pos'ttoa Re sHbglrateemsyr e UpEodyspthee remayernisam Bfe chamber via the
ir u
charflct st BRI i, LA HiydReblpRbel il as e
246 ahewvaotsmlB@vipaddy endd48 i@y b@(ﬂr@agéddbquboﬂefaimlfrmtdmushlon

edge [i 1320 which is heated to a desired

befor?éﬂs@ s i Towieet f&r@ﬁﬁﬂléwpt%\ea%l{hsgab% 8intPPracessing Magde.
substrate Wnay be achieved by controlling the array

[0154hf HEBEP ﬁgéﬁ@ﬁé& is inFBProgegsing medsil E@Ufmng@g@strawg2 may be

I I I

rotate}ﬁ'ﬁ? a%é) rt;"l;kf HQE? tl’?é;l gftggltel 1?@5’;'}1%@3@ Jlﬁg b §e ﬁ%@ JYor by providing
substrate W Fbmever the u%k of nagnetlc rotor 1321
and its supporting conponents are conpl ex and
expensi ve due to the need to inpart notion, support,
and control the conponents that are contained in the
processing region (e.g., reflective cavity 1315,
proceSS|ng volune 1314) that i s under vacuum or |n an

~ D T o a1

o o,



substrate W The neasured tenperatures fromthe
plurality of thermal probes 1324 are sanpled by the
w@orwoof2rer 1352. The controller 1352 may usedP@T1€S2009/030996
nmeasured tenperatures to adjust the array of heating
el ements 1337 so that the tenperature across a radius
of the substrate Wbecom ng uniform In one
enbodi ment, the controller 1352 may adj ust the array
nts 1337 b lurality of concentric

of heating el eme a
gas Z5Rc¥ac s o) B 8@%3}‘3%@06%@3051 VLD Mftardaer spstrate has

n o) 0 i i t :
reacBpd B PERleMihe! PRy ERNERHIRE Besp Al I AL Phredetermined
rotatippll | speddomnB8eni desiNed [Irocé8Sn@9gas dlow itsdsedean terdhed, lamp

St at Pat ent Application Publjcation No, 2006/ 00661
assegably A 16T, DHsERBISREO REGSITSE, NGfiing:oLie Rdpgigle. The lamp
assénﬁtﬂ?rrﬁé’ﬁ Heeendgd LHENRIGE abb R 18bi hisetBAH! £hPBpHEE $9 seconds,

that while Figures 13A-13C illustrate a therma
preferablydsivegn spout insege0d thaboubs sectrnds. iTig time dndlamp assembly
. 3 that is paositioned overthe substrate Wt hi
s ertbBe iRk s on ofE RpSIElE I bE PRRSSRD 4% W as dhe process
gas &eaprt9f the invention, since the heating assenbly

1316 could easily be positioned bel ow or on both sides
[o1s5pf g @%ﬁ%ﬁ% rlafinYViAS SIBRHAR bPeh WAL VRt RidnAT obtained.

process wi thout deviating fromthe basic scope of the
Furtheroaiei becdese rdubstratee ieiis.noAsinnooridchbysthe the rsubstrate support

cases it .is desirable t e conmponents in the
sutegGfifevshahBupilpb ok S brd e Gy srapdngipaidrat foss may
occut UPonsubstrart 2 cBhan@ inl dotabt ith ABaBRG skRIVEY31 of air bearing edge

transparent material to allow heat to be received by i
rollersh 8, shpweyest hisr losenisedniBymah €opTPared etoofthe hiaeat loss found in

I ensi i ( e I
con A aE UL By S B LA g ancverse
direclioA8ibrdesmirpockd®s 97 tdipdsitidre sulbstratp Pawithinghé lkehteray bbee plate
dapted to use one. or. nore of the enbodi nents of the
90. @&a@%ﬁmr@’ SRMpBYRatioNSis FBryced Becrusedhs P10 eprfgptbatygen the

subsH8ReERY the gl[,éﬁbﬂ 5%@%?,9_ POLYgen CENTURA(r) cheni cal

vapor deposi'tion chanber, conmercially avail able

ro [ | Al f I a,
v TSRS RS 0o o AL A of e presen
inverajppaodtarsanhyurtieeraerhbadipiarss wf eh &Ny dritidoMinhy dita b eised without

1400, Th PCVD chamher 14 illustrated in Figure 14A
depaﬂ?%@ﬂ@@ﬁf%ﬁ%ﬁ%@ﬁ%@tﬂéﬁofog %ﬁa%C@PIeé?féh? iaengign s determined by
thecﬁﬁhgﬁﬁéﬂbmmﬁha”ber pressure between about 200 Torr and

about 350 Torr and a deposition chanber tenperature

bet ween about 600 OC and about 800 OC. For the purpose

of illustration, the LPCVD chanber 1400 may have a

chanber vol une of about 5-6 liters. Figure 14A

illustrates the inside of the chanber body 1445 in a

"substrate-process” position. A substrate Wis

indicated in dashed lines to indicate its location in

the LPCVD chanber 1400. In one enbodi nent, the LPCVD
chanber 1400 is adapted to hold a single substrate,

and may be sized to accommpdate a substrate having a

di aneter greater than about 200 mm [0110] The chanber

body 1445 defines a reaction chanber 1490 in which the

thermal deconposition of a process gas or gases takes

place to forma CVD deposited filmon a substrate W

such as a polysilicon film In one enbodi nent, the

LPCVD chanber 1400 may be a "cold-wall" reaction

chanmber that is formed froman alum num material and

has cooling channels fornmed3 herein. Resident in the
reacti on chanber 1490 is a susceptor 1405 that may

contain a resistive heater 1480that is supported by a

shaft 1465. The susceptor 1405 has a surface area

sufficient to support a substrate such as the

sem conduct or substrate W (shown in dashed |ines).

~A A A o A e o o .y o oy 1



the heater 1480 is noved, |ift pins 1495, which extend
t hrough openings in a surface of the susceptor 1405,
weowase7a |ift plate 1475 positioned at the beGSEUS$009/030996
t he reaction chanber 1490. As the heater 1480
continues to nove downward driven by the lifter
assenbly 1460, the |ift pins 1495 remain stationary
and ultimtely extend above the susceptor 1405 to
separate the processed suEstrate Wfromthe surface of
t he susceptor 1405. The s of the susceptor 1405
is thereby noved to a position below the entry port
Wha],{lgl@;a,,%gqsa processed substrate Wis separated from
the surface of the susceptor 1405, the transfer bl ade

of [ e noved through the entry
poﬁﬁwé%%%ﬁgg @%ﬁﬁggﬁg Fﬂ;%')(n'ds of the |ift pins 1495
t hakubstpaterduppbitecdnhiiin @b elWialitjeoftporiditgaving bae or more

assenbly 1460 further noves downward the heater 1480
aperjiygs ﬂtpfg qachrepeiyee Hoyy Qf {flyidfrorg ane; oraparg daw'controllers, wherein

CES
oactP SR RIS SIRERIRALTAEL U M PRI AE N g prggominan
flow doettimn thex is mtdbes;anregastl@predensaamttbw dbvetticat ef theasther
éﬁﬂgmp% nay then be | oaded into the reaction chanber
plurajiadl YIS pr ocessi ng. The steps descri bed above then
oY SBASGHAUBYLBREINDTRS D i bS S SRR hBb oo
overlh@eumtyatemlppde taatps@hw@d/mﬂnn ragproeessing Gegibatof ithee

rocasd] B W% tqﬂgﬁystentcontroller 120 di scussed above.
P ?h %%8 oS t he LPCVD chanber 1400 i ncl udes

| NS EomedlicPMsatas GoRfi@aedo PAESIE beigndl fond Ehd y@rﬁéd"rgar@ is
m xture |nclud|n?ﬂa silicon source gas and
PAE

adap%&? iq epntgpidhe positi hexsubgirate rba{rﬁmtroiur@dhert@w phige fluid
e By SEER PR o p EURBH B BTN e

about 200 Torr to about 350 Torr within the reaction

1490 so that a Ewmy3|llcon filmmay be

nbe
2. de P'toéﬁsﬁ'ﬂ)gtch'@m%roéﬁ chlfulherForpRRYL i on ont o
t
TP A A LR 1P Br eSS WIEH the 0805y febion to
a prefssuredless thareatudsthesiceoresgpper andssenbl y 100 di scussed
ahpve. In this configuration susceptor 1405 is .
o d8 BTl SppeRTunFsE fomBse i et febburpithat s bosioned
to Su§§f@$théw reeAt frogediveBT iR fromfiewiRBahte théﬁ@ceé@t’&d‘reglon
l'ike the substrate support 110 di scussed above
whercastbstiateds giapoged oyebthesuhsiraia suppert. are in
communi cation with the fluid delivery system 130,
whi ch conbined with the sensing assenbly 123 and
3. cOmigmiobessidgsRamiver pO8lairmhon wiéiprthe plahhtytdigorts essentlally
substrate durin proceSS|ng In one enbodi nent, t
B

COmMPFRS tPEREc QS WH atkaach PaSpeedalatvasina SBBISY PoiY Chiep
rpmusing the plurality of ports 111 during
SUbSﬁ?@H;f%ESQS|ng steps perfornmed on the substrate. By
rotating the substrate even heat distribution nmay be

oht ai ned. Al so, since the suscept.or, 140 onent s
4 ﬁl&‘eo‘trﬂé?sﬁ”éﬂi shambebrbelaER s WhsTeBth ﬁé%‘gal%’ eopejitaf doe
mEd%?E?PFg Iné@g&@@?bﬁ%ﬂ%Mcg ex.?egéﬂﬂﬁpgﬁﬁéth¥?€%”e”my
direciegprwaretrent thevaenteroeffthe @uasir@testhahatdwmgadr@/etr hiee substrate
su $@sceptor 1405, or other related conponents, to be
PPP%t ated is especially true for configurations where
the process is perforned in a high tenperature (e.qg.,
>500 0C) vacuum envi ronnmentddhere the susceptor 1405
al so needs to be noved vertically. [0122] In one
enbodi nent, the sensing assenbly 123, which is
positioned and within the chanber lid 1430, is
positioned and configured to nonitor the position of
t he substrate W In one enbodlnent the senS|ng

Y T | A NN e o o o A NS 2 1 o L, 1



[0126] Figure 17 depicts a partial sectional view of

t he support and positioning assenbly according to one
wermodiarent of the invention, illustrating thaeCt/mg2009/030996

thermal edge barrier 5 may be nounted on top of base

plate 1 or 2 1. The thermal edge barrier 5 is an

annul ar body which at |east partially circunscribes

the substrate 2 and Iimts the novenent of the

strate wthinits bo ndari es. The thermal ed
5 ?P? BFOSESHIY FermierAl ALY WasiRat leAShANAT teplurality of
P°”9ﬁ§%§ AEAORTRIR ol bilseRoNRR ARSE the Sliostche 1 ipt about an
axis tisatng gbaelezﬂy reapéniiculdetd @ prambsksmypsuwrtavesof aosubstrate
resistive heating elenents. The edge barrier 5 can
thus be used to inprove the thermal uniformty of the
6. prpﬁ@ﬁﬁoc@%bﬁh@ ARINMSEIBIEIAM 1 Neheids iHead b até 8dMSdBomprises
the edge | osses or inprove the thermal coupling of the
an optieallyrtganspareryg roglerighl edge barrier 5 may be
fabricated froma material that reduces potenti al
scratchi ng, chem cal or physical contam nation and/or
7. mrpr@@ggfngmmu@.sbbﬁtpasmgface for exanpl e, Sili con
carbide, stainless steel, alumnum ceramc or a hig

t efrplralityob PpEs Jhrirare dapterhia GRAypravige @ ﬂ@wmﬂ%@ea surface
ry menber with the
of a ggé%}% a‘?@ghe@f%ea@waqggpp @oh‘@ 'ts%‘f the base pl ate.
The t her mal aeﬁgae pbﬂﬁhaEIB dolapead hﬁmem thereid flomnzfiest flow
bet ween abouyt % .and | ar ger. than the

t 20
di amet €fONgfo ?h@”%‘ﬁ'ﬂ@ﬂ"g‘?é %lrh% FHEVesiy, preferably
bet ween abo
enbodi nent , Lgt ﬁéc eddﬂﬁé’n ﬁ*p,%{qg taé%/?’téz’[éigé%lé‘?'&?é"?ngd ifrgm a second
shaped flav f:omtmlmrmldahmm the ﬂlpld in @f sezondrdiection sdrmwn)

that circunscyli.bes t.he substr,at .
totransfer dt {r} 6’6'?‘2{5:@] ﬁgzﬁtegﬁgtreg@v? Péﬁ%“fgppb@ third flow
bet weercdriliedasd @freémesmwémﬂmaameétm QHGeciR At et a
5. The parabolic type reflector can be used col | ect,

concentiaitien Qﬁﬂveofﬂovepi flwiels fyor d1e ploraliiyof gorts ere Rdapted to
edge r 28] Figure 18
depi ct gsqjgg)laﬁrﬁ? Iaé%n@*{%ttﬁﬁéﬁg?tiﬁ earing edge rollers
3.a 3besaithattie posiignedde mariioethe posideniof the subxsité divposed
substrate 2 without the substrate having to contact
withip RRTREES TR EeHaR Of Hie Brocepgingichapgr; #d edge rol lers 3
F bR M35 ORRTEL e Foq i BRRE b B ey oRa i
adapded &t cdntr the heaitioalof thre piystrate by oontrafiingahé diowaofdludds from
: of t stra e surface, for exanpl e, a high
the f‘?%nﬁeécr dﬁ'&'@ﬂﬁw COLY r|°i'"8(§n carbide, graphite, or
al um num A floating sleeve 3 1 ci rcurrscri bes the air
bearing edge roller 3. The floating sleeve 3 1 may be
8. poTshet ProGessiog Charnb@rr Oénlaamﬁ hedhereprprigimgl or 1ift 33

" HEEE oBpl e YRR PRSP B o

apre@dgﬂe lees ktedrbaitnsephehie fm@@areomﬂi so that parts of an
outer circunference of the floating sleeve 3 1 is

i N isplatigp featurthad Q%Clﬂﬂs?fﬁ?%@*e'%% ongt ot the firsle sAgend or third
r.adi al t
ponsﬁﬁ%ﬁgg%{n@ggyép a\lfrernpghres |8[%}1<ttl¥llg tﬂg o Iéé/sé %rngbdz;f\ lrﬂ?é gpst 5Qeecond or
third pbas ﬁﬂonatlbwg]gsh’&)ewle prbosssieg i refg)oral m:mmr‘ad aulysttate lietidpbsed over
h qtﬂstrate 2, as depicted in Figures 15 and 16.
the pyraliy Qogﬁeeve 3 1 may have an outer dianeter between
about 5 mm and about 150 nm preferably between about
20 mm and about 50 nm and 9fay be nmade from | ow nass
density materials, such as sapphire or quartz. The gas
fl ow channel s 34 nay be evenly spaced and adapted to
flowgas to lift floating sleeve 3 1, so that floating
sl eeve may rotate freely with mininmal friction.
thl onal I y, a plurality of air bearing edge rollers 3,

o o o T



nmm I n one enbodi ment the I ength may be about 35 nm
[0134] Gas fl ow pockets 9 1 and 93 may i nclude grooves
wW@200a0042931 at opposi ng ends of the pockets andPCT/US2009/030996
extending the width of the pockets. G ooves 92 and 94
may be between about 20 mm and about 80 nm deep
relative to the top surface of base plate 90. G ooves
92 may be adapted to provide a fluid to becone a
prgssure “wel | and ves_94 may adapted to

°. 8 PEOCESFING RIAT BRI wewemgb% ‘cpgInonenggkthe
preo%ﬂqnaﬁqld%‘dl?@é’trdrﬁdél%%d Bg EEhgff z%ﬁy ?f‘ﬁoﬁérs enerally
respectively, via corresp I'ng chahnel's
drre¢tedrewvaya‘9@nphat:enm chthaleglzstidbe thatns dispasedoveothd subrstrate
In one enbodi nent, gas flow pockets 9 1 and 93 are
SuP’?%l ally positioned betvveen grooves 23, 25, and 27,
and are used to |ift the substrate 2, and tenperature
control the substrate 2 and thermal edge barrier 5.

10. Al The pgrassijig chaseken of caim aephenea"dth%rwWatimtepom comprise:
DBt A P L PR g L AL A Rl ot

and dfesaemtarfmcdMthgqmtrdj}ecqbnt he substrate rotation may be
acconpl i shed. Al though, two gas fl ow pockets 9 1 and

t whegiesopd RRribak st a@te%tq;rezreprecthedlwchfrprrgbheesez:@ndétw
ContFBtlréJF P%ﬁrﬁﬁtjﬁé ghf{h% deedadyitaighovi de rotati onal
control © € su

FaLe Qs cont enpl ated. [0135] Base
pl thegh®0 pnsuythat s@daptdditteregairefd fiuidfark ¢ite tHird fielagbatiolier

directional forces to provide

{ rs
and Sﬁ%‘rtttﬁﬁmiuﬁg'nft |e's‘fgp%‘rt'cg’lrbstrate 2 . Each gas flow
Pog kflrtrPhoMaYathe a@&bt‘@@% r8OaYE alfQudTTPo?rT‘Q fé’t?’r@’r\’flo@Q:dﬁWoller and
deep relative to the top surface of base
diredft thanflpiddk et fougti dinggtibmweherein thelfiref, sebond, tﬂ]ﬂ!d rmmddpurth
) bove ferably between about 10 mm and about 50 nm
direqtigng ate BRb DRSS AKSGIA h ey be about 35 mm  Gas
f |l ot pokahst i@ Ad@yed®VRcaivee kil fRSm JFH fidW cBRtreller and
above, preferably between about 10 mm and about 50 mm

d'reqtH"Q)ﬂ@dem@ddlhﬁ'fﬁcﬂoﬁeaﬂ@ngth may be about 35 nmm [ 0136]
B T

drrecmfrhé ﬂ@dp@takcﬁxta difaction aah&&waﬂré &9np@ryerh6bf lied Yikle ranabmth
20 nm and about 80 mndeep reI ative to the to'gt surface
(o}

d'feCHP”%é&aé 35p rYegied o oy enedhablp grnesaihpbadlieldoghe wudace of
the s@ggﬁétet&ebﬁﬁ)g%t% pggsaﬂére wel | and grooves 99 may be

apted to provi vacuumto becone a | ow pressure

well. In one enbodi nent, such as depicted in Figure
22, t oves consi st f one groove 99 that is
1. 22 e TERRY RSP St dntalbRals 52 Lhet 1e

OLHANRE AiSg Erfram bhz@fIGFdO(@Ve?pl%gaht Bf ?8h§ oRdred mluﬁhnﬁ} 8Mports

of gas nmay flow from grooves 0 grooves 99,
comprifags exerting a force on the substrate t owar ds the

et s o7 afrePhBh dhatis aaBited Bisbhiveia, AR ol 4 firat flow

subst r ajoptroVer amdaRed the eulPin AMitsbauedtidrour gas flow
pockets 97 are depicted in Figure 22, any nunber of

such pocket £ $REMsParbthat &/ad@tﬁdﬁ@rectﬁrw theohhie dronp A second
the su t

o ooved tibEirtepier SAOIRER! Biefia ' 3BEORTRRLLRT and

force of the tﬂtlrrdvpdrgthgats adapted to chaehat thmltadvaxont aohlrd flow

the center of ba 90. (a vacuu
suppl i gonirgh rféfdsg%g@éh%ﬂ Ob@aﬁ@ﬁgaqﬂr;ew e(ﬁy inat least a

correspondi ng channels in | ower base plate 50 as
described in relation to Figfure 19. Alternate Rapid
Ther mal Anneal i ng Chanber Configuration [0137] Figure
23 depicts a sinplified sectional view of another
enbodi ment of a thermal processing chanber 200 havi ng
an apparatus for supporting, positioning and rotating
a substrate dlsposed thereln Although the apparatus



[0145] During an annealing processing, gases for the

anneal i ng anbient are introduced into processing
w@eb@aber7200 t hrough a gas input 255. The anbi BOT/USASEE30996

fl ow across the top surface of substrate 2 and may

react wwth a heated substrate. Excess anbi ent gases,

as well as any reaction by-products, are w thdrawn

from processi ng chanber 200 through an ambi ent gas

out put 232 by a punp system 234, 01469 The gases used
to el evRPHEION ththétﬂleté/e‘tf fkw%s tprartha pdurabtyf parsave agigpted to
rotate r gas flow pockets 9 1
and 93,§g§ﬁéﬁﬂﬂf§g§¥h8 gaégg%%%%n (through air

bepoismgnmggaesmm'elttm sver meoblorahga«sf portsnthpd aketispbged irny
be t he sane used as praocessing gas. Alternatively,
pro%‘?’é‘@d@@?”ﬂ%ﬁla B@Cleﬁ%'F‘g C§38W€such as nitrogen, helium

or 1.
g b oL i Bdae LAHE el S
procesainigaiebipn yheseehsensraared adapt ed to det ect the

| b t h i | .
ot Someo B s oLl BbsTrlmbRrodTeliNk TiafowitEfuid
delivired MO ndlitHd MRE R cbBhde/ tHive FoHRSHY ase of e éé}%otop of

the base plate 1. The sensors nmay al so be adapted to
detect the rotational speed of the substrate and

12. £ Rt e Bner b I Bty Sl Mk iFan i

diredtith deliversd beeadRdf itk Slorinedf portd RegesrrRRaNY GiredtddRsvay from
and other elenents of the proceSS|ng chanmber. The

the gesfier of thersubsirate Bt isrrositissied; uesitherpuraliy shpartsed
fromthe sensors to adjust the elevation of the
substrate so that both the elevation and the planarity
13. of Atrhetmdttﬁtprrattasseya edbstrateheormppgiogt assenbly may be
djusted relative to the |la assenbl 0149] An
%'B‘H’@P% acthsiigte %P&?ﬁ%sgpf‘& regiofRf p’t BEPC?éS‘](‘Hé‘hambef’
wheté?rt] e Qubét%lté‘ s plbRinF bestiRicoRadtor Egﬁcéé ROPRRLES a
control systemincludes throttle valves and punp
procgysmgmuzfattefabth&:smmmtél ng chanber pressure. The

" IRRRDEES A0 &l R AR B a R bl nBhebin e t5Se pEfnore

pongabmphgévolune Typlcally at nosphere control system
provi des process gases for thermal deposition
procedures. @ f13@prAhaeissiaptes tosigsebieta figid from a first flow
Post ¢ ¢ ORbRRRdnach 26! A TS iPH AR RkENL he
processing e s SFored"i A of the
controller, aypt@mdbynaﬂnasadépm@nereauVe@ehthenlasecond
softmarﬁ)routlne may al so be_staored and/ o executed by

a seconPeeeniraly %Wo‘WBCt haatividdn Asaecapitesianeand r om

t he har dwar

ot hod, wher? Eﬁt’éﬁ%’é | PRl HIRIET R PO 2 LR fow
128 to awritaller andielirpostineiflind smal thict directionofvhienain at least a

substrate mnt ocessi ng chanber so that

ther nal PUEOREhLTe Ig SBECERI e BFPS et Asctigindated t
the pr rothe 81g8Y mﬁé suBbtratdeary ﬁé‘*rﬁ?é‘bf ih_UBRdd 8hmiofe ports
di scussed as being inplenented as a software routi ne,

some ofarﬂﬁéiamctwbudls@@@l@e finigtin dhe saimecdiegpdignt her ei n

corr AL Rt el SRR T FlBivited (e garee or

mord pyestt i on may be inplenmented in software as executed

upon a conputer system in hardware as an application
specific integrated circuit or other type of hardware
i npl enentation, or a conbination of software and
hardware. [0152] In another5&nbodi nent, the substrate
support unit depicted in Figures 15- 22 nmay be used in
a conventional chanber where the | anp assenbly 2 16 is
positi oned above substrate 2. [0153] Figure 24 depicts
a cross section of support and positioning assenbly 10
and reflector pl ate assenbly 222 of the rapld therwm

o I NN .



portion of the flow of fluids fromthe plurality of

ports are adapted to support of the weight of the
wGaamshyRre; a sensor that is positioned to nmonP@DUS100€030996

position of the substrate disposed within a processing

region of the processing chanber; and a controller

that is configured to receive a signal fromthe sensor

and is adapted to control the position of the

substrat.e by controllin e flow of fluids fr
£ | FantotBe dleiPosHar o9 R) (erURSHPIS YSpased mghin the

&ggﬁ, ] 7, further conprising: a
Procsu %ﬁﬁgnﬂngwgﬁggtséﬁ{% %gghce the pressure within the
pr ooretg@llm@theegwsjmn of tlnepequa‘rteelsexbstraledw ammttxﬂhrlrgathecﬂow of

S [.S Iatio ure that circu
the fid eEticreq3Bma i 8% fcond. aBd Ui ebris hnid SR cepgved from
ﬂuggyhﬁﬁantlally prevent the f|UId exiting the at |east
one of the first, second or third ports fromflow ng

into the processing regi on when a substrate is

di f Th ,
4. oy SHBTEREY R slalB R M hing GRS dnflonerd ™ s predominant
row@h@ﬂﬂ@edbh\iﬂreﬂm e@fdﬁdﬁﬂh@ﬂﬂ‘éefdr@ﬁ\bl@l PRt isYendedliyvdreted away

each of the pluralit ports is generally
fronﬁ%féé‘@@&r A hg Spg%tﬁatfeﬁaa%é M'%ROSGfi Ques the pdstrate stppert s

di sposed over the substrate support. 10. The

processi ng chanber of claim7, wherein the plurality
15. of Themethodwpciage:13; hefeindhe taet drimdrel poredegt bd niaved

receive the fluid fron1%£e first fIOM/c%Ptroller and
relatiyerted Sylpirate sHRPPRNGIRurACce Khich [sedippeied inHBe fueeRR$ing region.
port that is adapted to receive the fluid fromthe
second flow controller and direct the fluid in the
second direction; the third port that is adapted to
receive a fluid fromthe third flow controller and
direct the fluid in the third direction; a fourth port
that is adapted to receive a fluid froma fourth flow
controller and direct the fluid in a fourth direction,
wherein the first, second, third and fourth directions
are not in the sanme direction; a fifth port that is
adapted to receive a fluid froma fifth flow
controller and direct the fluid in a fifth direction;
and a sixth port that is adapted to receive a fluid

froma sixth flow controller and direct the fluid in a

sixth direction, wherein the conponent of the fifth

and sixth directions that are projected on to a pl ane
that is generally parallel to the surface of the
substrate are substantially parallel. 11. A nethod of
processing a substrate, conprising: delivering a flow
of a fluid to a plurality of ports, wherein the
plurality of ports conprise: a first port that is
adapted to receive a fluid froma first flow
controller and direct the fluid in a first direction;

a second port that is adapted to receive the fluid

froma second flow controller and direct the fluid in

a second direction; and a third port that is adapted

to receive the fluid froma third flow controller and

direct the fluid in a third direction, wherein at

| east aportion of the flow of fluids fromthe

plurality of ports are adapted to support the weight

of the substrate; positioning a substrate over the

plurality of ports that are disposed in a processing

region of a processing chanber; nonitoring the
position of the edge of theéb&ubstrate di sposed within
the processing region by use of sensor; and
controlling the position of the substrate by
controlling the flow of the fluid delivered fromthe
first, second, and third ports by use of the sensor.

12. The nethod of cla|n111 t he radlal conponent of

" I L T . L I I I e o



