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BACRGROUND OF THE INVENTION
CD4 is a surface glycoprotein primarily expressed on
20 cells of the T lymphocyte lineage including a majority of
thymocytes and a subset of peripheral T cells. Low levels
of CD4 are also expressed by some non-lymphoid cells
although the functional significance of such divergent
cellular distribution is unknown. On mature T cells, CD4
25 serves a co-recognition function through interaction with
MHC Class II molecules expressed in antigen presenting
cells. CD4* T cells constitute primarily the helper subset
which regulates T and B cell functions during T-dependent
responses to viral, bacterial, fungal and parésitic
30 infections.
' During the pathogenesis of autoimmune diseases, in
. particular when tolerance to self antigens breaks down, CD4a*
T cells contribute to inflammatory responses which result in
joint and tissue destruction. These processes are
35 facilitated by the recruitment of inflammatory cells of the
hematopoietic lineage, production of antibodies,



of killer cells. Rheumatoid arthritis (RA), an inflammatory di sease of the
synovium is one manifestation of an autoimune 5 phenonenon which results
in erosion, defornmty, and destruction of joints. Like nobst autoinmune

di seases, the etiology of RAis not well defined. However, it is known that
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however, focusedmgghgg;gxgggegéé preéhfgéiéﬂg?:tgkggged at the underlylng

15 disease, are administered in more severe cases and are
either only mildly effective or exhibit unacceptable
toxicity for chronic therapy. Also, they do not protect
against joint destruction.

Apart from RA, CD4* cells have also been implicated in

20 other chronic conditions including psoriasis, insulin-
dependent diabetes mellitus, systemic lupus erythematosus
and inflammatory bowel diseases. Moreover, it is probable
that CD4 expression may be involved in other autoimmune

-

diseases.

25 Given the involvement of T cells in the development and
maintenance of autoimmune diseases, immunosuppression has
become an important treatment strategy. Available
immunosuppressive drugs such as cyclosporin A have been used
successfully for the treatment of transplant rejection.

30 THowever, their toxic side effects renders them unacceptable
for chronic therapy of autoimmune diseases.

Depletion of the entire T cell population, including
the CD4™ subset, in clinical settings, has been accomplished
by methods including thoracic duct drainage, total lymphoid

35 irradiation and lymphopheresis, resulting in clinical
improvement in some patients. Current strategies are,



unwant ed i mmune responses w thout causing solid organ toxicity or other
maj or side effects. One way this potentially can be achieved is by
selective renoval or 5 inactivation of disease nediating T cells with
nonocl onal anti bodies (mAbs). mAbs to CD4 represent one such strategy. In
a¥fi mal nodel s @ ophyagi NMuni ty and transplantation, anti- CD4 peRfsedissst OF
reverse di sease progression when adm ni stered prophylactically or
therapeutically. In 10 addition, initial results fromsone clinical trials
wi'th anti-CD4 mAbs in RA, psoriasis, inflammatory bowel disease and
systemi c -vasculitis have provided sonme prelt3r nary evi dence of potenti al
therapeutic efficacy. Essentially, the objective of anti-CD4 nmAb therapy is
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mur i ne- humani zed nAbBSsgBtlillyicthﬁ)hbxgnﬂﬁvefQﬁtast; -CD4 mAb therapy is
15 to arrest the autodestructive activity of CD4* cells,
particularly during acute phases of autoimmune disorder.
The ultimate therapeutic goal is to impose a state of
immunological unresponsiveness (anergy) or long-term

tolerance to the insulting antigens (or specific tissues)
20 that sustain the underlying disease, without compromising
normal host defenses agéinst-opportunistic infections.
Apart from RA, CD4 mAbs may also be beneficial for the
treatment of other autocimmune diseases, e.g., insulin-
dependent diabetes mellitus, systemic lupus erythomatosis,
25 psoriasis, inflammatory bowel disease, and multiple
sclerosis. b
Because of the potential importance of anti-CD4 mAbs as
immunotherapeutics, numerous companies and research groups
have reported anti-CD4 mAbs as potential therapeutic agents.
30 For example, Centocor has reported an anti-CD4 maAb referred
to és Centara which is a chimeric murine mAb to CD4.
- Further, Johnson & Johnson/Ortho has reported OKT-4a, an
anti-CD4 maAb, which is a humanizéd murine mAb, Still
( further, Burroughs Wellcome has reported an anti-CD4 mab
35 . which is a humanized rat mAb to CD4. Also, both Sandoz and
MedImmune (in collaboration with Merck) have developed anti-



Bect on Di cki nson, | munotech and Boehringer Mannhei m have both devel oped
anti-CD4 mAbs. Apart fromanti-CD4 mAbs, various i mmunonodul ators and 5
drugs have been di scl osed to possess potential applicability for treatnent
of RA. Such i munonodul ators and drugs include, e.g., cellular adhesion

btockers, cyt okl eptor bl ockers, immunotoxins and T 06|hM&@§ﬁP -

ant agoni sts. Speci f%fexanples I ncl ude gamma interferon, anti-| &B%% 10
murine anti-CD54 mAb whi ch bl ocks | eukocyte trafficking, adhesion),
Cdnpat h- 1H (rat - humani zed anti-CDn52 mAb) I L-1 réceptor, cA2 (a TNF- alpha
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380 (murine-human anti-CD7 mAb), DAB486 IL-2 (IL-2 fusion
15 toxin, non-specific for CD4 and CD8 cells), antril (IL-1RA),
anti-TCR (mAb’s and proteins which target T cell receptor
subsets), and XomaZyme-CD5 (murine anti-CD5 toxin
conjugate) .

Also, other immunomodulators and immunosuppressors
20 having potential application for treatment of autoimmune
- diseases include Rapamycin (oral immunosuppressive), |
Therafectin, Leflunomide (immunosuppressive prodrug) ,
Tenidap (cytokine modulator/co-inhibitor), IMM-125 and RS-
61443 (an oral immunosuppressive).

25 . As noted, numerous monoclonal antibodieé to CD4 having
potential therapeutic applications have been reported. For.
the most part, these antibodies comprise murine mabs,
chimeric or murine-humanized anti-CD4 mabs.

Murine monoclonal antibodies have potential utility in

30 the diagnosis of human disease as well as in clinical trials
as therapeutics for treatment of both acute and chronic
human diseases, including leukaemias, lymphomas, solid
tumors (e.g., colon, breast, hepatic tumors), AIDS and
autoimmune diseases. However, murine antibodies are

35 disadvantageous because they often result in an immune



reported. These anti bodi es conprise the binding 5 characteristics of the
parental nouse antibody and effector functions associated with the human
constant region. See, e.g., Cabilly et al., U S. Patent No. 4,816, 567,
Shoemaker et al., US. Patent No. 4,978,775; Beavers et al., U S. Patent
N&. 4,975, 369; obieps et al., U S Patent No. 10 4,816, 397pcyhdesiszihi Ch
are incorporated by reference herein. Generally, these chineric antibodies
are constructed in preparing a genomc gene library from DNA extracted from
pre-exi sting murine hybridomas (N shnman et al_., 47 Cancer Research, 999
(-1987)). -The library is 15 then screened f 6P vari abl e regi ons genes from
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15 then screened for variable regions genes from both heavy and
light chains exhibiting the correct antibody fragment

rearrangement patterns. The cloned variable region genes
are then ligated into an expression vector containing cloned
cassettes of the appropriate heavy or'light chain human
20 constant region gehe. The chimeric genes are then expressed
in a cell line of choice, usually a murine myeloma line.
However, while such chimeric antibodies have been used
in human therapy, they also are subject to some problems.
Similar to murine monoclonal antibodies, human recipients
25 may produce antibodies against the chimeric antibody. This
is disadvantageous to the efficacy of continued therapy with
the chimeric antibody. '
As an imprbvement to conventional chimeric antibodies,
some researchers have disclosed methods for the production
30 of human monoclonal antibodies which should not be subject
to such problems. See, e.g., Erlich et al., 34 Clinigcal
Chemistry, 1681 (1988); Erlich et al., 7 Hybridoma, 385
(1988); Erlich et al., 6 Hybridoma, 151 (1987), and Erlich
et al., 1 Human Antibody Hvbridomas, 23 (1990)}. These
* 35 references also hypothesize that non-human primate
antibodies, e.g., chimpanzee monoclonal antibodies, should



Because human anti bodi es are non-i mmunogeni ¢ i n Rhesus 5 nonkeys (i.e., do
not induce an antibody response), Erlich et al. also predict that primte
anti bodi es shoul d be non- inmmunogenic in humans. Erlich et al. (1d.)
indicate that the testing of antibodies in humans i s unnecessary if -a

pri mate anti boal\’)ﬁﬁfstsf‘ constant region identical to that of ]lgzrw%g gﬂw '

i_ mrunogl obul i n"or | east, a structure no nore different fro
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sufficiently simlar A% 3 HREOVEMERT et
simlar to hemarawatcfmdi entigentkainnhuaas, related applications U.S.

Serial No. 08/476,237, filed June 7, 1995, Serial No. _
08/347,072, filed January 25, 1995, and 07/912,212, filed
July 10, 1992, 07/856,281, filed March 23, 1992, and
07/735,064, filed July 25, 1991, all incorporated by

20 reference herein, describe the manufacture of 0ld World
monkey monoclonal antibodies and chimeric antibodies derived
therefrom produced by recombinant methods which contain the
variable domain of an 0Old World'monkey antibody (e.g.,
baboon or macaque), fused to a cloned human, chimpanzee or

25 other monkey constant region or other monkey framework
regions. These applications in particular describe the
manufacture of such 0ld World monkey and chimeric antibodies
derived therefrom against human antigens as well as the use
of such chimeric recombinant antibodies as immunotherapeutic

30 agents for the treatment of human disease.

' These applications are based on the surprising
- discovery that evolutionarily distant monkeys {(e.g., baboon
or macaque monkeys (including cynomolgus and Rhesus
monkeys)), unlike chimpanzees, are not only sufficiently

35 different from humans to allow antibodies against human

antigens to be raised in these monkeys even to relatively



anti-anti body response when such nonkey anti bodies, or 5 reconbi nant
chinmeric antibodies derived therefrom are introduced into a human. These
applications disclose that unlike sone prior antibodies used for hunan

t herapy, including known chinmeric antibodies, such chineric antibodies do

not suffer frowobdpesseveral drawbacks, e.g., 1) inmunogeni ci tBCEUSY614324
I nduction of human anti-anti body (HAA) response upon, repeated

admi ni stration necessary to treat chronic conditions, 2) relatively short
hdl f-1ife conmpared to human antibodies, and 3)}_Iack of effector functions
with human cells or 15 conplenent The 1 ack of these drawbacks is a

significant advaphager&08 , @y exgﬁglgndlangge
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The lack of these drawbacks is a significant advantage
for human therapy. For example, in the case of chronic
human diseases, including autoimmune diseases, or any
disease where prolonged.administration of an antibody is
20 necessary, one of the major obstacles to repetitive antibody
' therapy is the host response to the therapeutic antibody.
HAA responses are often unpredictable from one patient to

another. Also, such responses are predominately, though not
exclusively, directed against the constant region of the

25 ° antibody molecule, and once they occur they often preclude,
or reduce the effectiveness of therapy with that antibody,
or another antibody of the same isotype. The recombinant
chimeric antibodies described in the abnve-referenced
applications will circumvent this problem and allow for the

30 generation of antibodies of the appropriate specificity and
désired effector function, and their use in production of
recombinant antibodies. '

These recombinant antibodies generally include an

appropriate portion of the variable region of an antibody

- 35 derived from an immunized monkey, which is necessary for

antigen binding, and the constant region of an antibody from



5 region. Several of these related applications exenplify in particular a
nmonkey/ human chinmeric antibody with specificity for CD4, referred to as
CE9. 1, which contains the heavy and |ight chain variable domain of an
anti-CD4 nonoclonal 10 anti body produced in a cynonol gus nonkey and 't he

himan imnoglwﬁ%}oﬁﬁight chai n | anbda constant region and tl%g.g%g%g‘g?
esses

I.mmunogl obul i n"héavy chain gamma 1 constant region. This anti

some T cell depletion activity, but which is |ower in conparison to
previ ous CD4 nonocl onal 15 antibodies. However; it is desirable to
produce antibodi es whi ch possess | ess or whi"8n are devoid of T cell

depleting activity because this woul d p,ggent%g}l y nhangi theLr therapeutic
potential. Thes& P 8Fi GHETPAPERBr detTrTHRFSr r 84LOUB EPT20 systens
for the product mainthinmink speokficiabes bmmtl duigh mAfdnttiebost TEAE mokapd |

TCAE 6 which co i . QW Q.. J tyra riptignal cassettes in
t andem or der : (EB2> %é’%ﬁ'l?%ﬁ' %Rm%%ﬁgf)hll%%dlﬂ%ﬁrec%ﬁrﬁggbﬁﬁ gﬁ?"?%‘@’i‘%ﬁ.’yl e
TCAE 5.2 this i apprepmiate sekeabivnbefiumanmr Zhinpagheechanstamnst ant
regi on (Kabag nyaRlnNg am no aci ds 108-214, allotype Km3) and in TCAE 6

the, hurm | muncolobe Lokt eln Larbos conlant e on. (Kot
al lotype). 30 particular @bjponkej/imeman nchimeytiah dritibbagvii €haspe EDREG PR
Ganme/ const ant | Fon GoA¢abseiEed KB s TERECE QLA cHRRNYaE 0d Sea e
Gm 12). WO 9idghys ehain variable domain of an anti-CD4 molRSIleissls/ 14324
egi on) and (4) R g ey S Peny e, o0
po.IgyadényI ation Wgﬁlog“ﬁln il"%gg‘:%’en%#f rﬁ%ﬁ?&@f"‘ﬁgﬁ?%ﬁm they
heavy chai n casbumass ivounaghobyphinchéavyichain gammantesohstase arediom. of
the i mmunogl obukihi <CRREASodd'Hossesses some T cell depletion activity, but
which is lower in comparison to previous CD4 monoclonal
15 antibodies. However, it is desirable to produce antibodies
which possess’ less or which are devoid of T cell depleting
activity because this would potentially enhance their
therapeutic potential.
These applidaﬁions further describe preferred vector
20 systems for the production of such chimeric antibodies, in
particular TCAE 5.2 and TCAE 6 which comprise the following:
1) Four trans_criptional cassettes in tandem order:
(a) a human immunoglobulin light chain constant
region. In TCAE 5.2 this is the human immunoglobulin Kappa
25 light chain constant region {Kai:at numbering amino acids
108-214, allotype Km 3) and in TCAE 6 the human
immunoglobulin light chain lambda constant region (Kabat
numbering amino acids 108-215, genotype Oz minus, Mcg minus,
Ke minus allotype). '
30 (b) a human immunoglobulin heavy chain constant
~ region; in both constructs the human immunoglobulin heavy
- chain is a gamma/constant region (Kabat numbering amino |
acids 114-478 allotype Gmla, Gm 12).



3) The human i mmunogl obulin |ight and heavy chain cassettes contain
specific DNA Iinks which allow for the 10 insertion of |ight and heavy

i mmunogl obul in variabl e regions which maintain the translational reading
frame and do not alter the amno acids normally found in i munogl obul i n
cffai ns. HoweveWO 18938 t hst andi ng what has been previously 15 PCRUSISHEI,
t:here still exists a need in the art for inproved antibodies which are
specific to CD4, which possess |ow antigenicity i.n humans which may be used
therapeutlcally, e.g., for the treatnment of _gutoi mmune diseases such as
rheumatoid arthritis. In particular, there is a need for 20 producing

anti-CD4 anti bodies “h'Ch(éxh'bHFRkn@éﬂ&i&hiﬁgﬂﬁﬁﬁldwa efké ﬁQBgﬁfomoter
hal f-1i*fe and/ or QEP°$ gbst n Lall§ ack 0G¥gre devoi d of depletlng
activity. OBJECRB PRer ggLo ward this end, it is an

obj ect of the present invddli oNEDe plsclchntamnﬁngnihacbwnaéuhaﬂyohiceric

anti bodi es spec?%&okgrcgﬁdhgglggﬁéﬁz g%pfég}g | es, | onger

hal f-1ife, | ow FmTunogeni cIt re uced or absence of T cel
depleting ac®ivity. Rbre Fbe BE@@Pf%@@P??E ohukin Jichs asd beav¥echai®mntion
to produce anti celldetiRegEbbaitaiihi BpfitBetidi signtiguehdesafibkU88cretion

recognition port n.of ,an dd gIobuIin specific to C4
and human or %hso&EF&HPgégﬁﬁ#ﬁnggﬁﬁ%nce n particul ar human Kappa or

| anbda | i ght chaln 33) cofbeabumasgluomunegloiniin dadgnt andr hgawyachain a
nmut at ed gamma 4 n t C t
67/ 09351 TR 87 Ent N of AR 831 ik Q‘%T‘“?%%’S%?%%ﬁ% 18or R o

ef fect or fuﬁ@tl(i%§Q§§é°Pnﬁ¢o}éﬂh§t§BﬂlF??vﬁv%WNWQRQ%ﬁHH%&n4VP§bFPbE regiens 5
mor e specific okjiSch ahikhtainr ehentrafxtatiomal q:e:zrds.\ﬂgdcfraﬁaéehnaoae%eﬂal

Vari abl 6 heavy SIS EBeABIAS REARGLAETILER FoHAd AP FUAPPLEBHLIR | abi e
| i ght sequence dmaimsi.n Figure 2, fused to nonkey or human constant domain
sequences, preferabl ydageBuMaR.3RR8tahding what has been previously
15 described, there still exists a need in the art for improved
antibodies which are specific to CD4, which possess low
antigenicity in humans which may be used therapeutically,

e.g., Eor the treatment of sutoimmune diseases such as
rheumatoid arthritis. In particular, there is a need for
20 producing anti-CD4 antibodies which exhibit improved
properties, e.g., longer half-life and/or which
substantially lack or are devoid of depléting activity.

QOBJECTS OF THE INVENTION
25 Toward this end, it is an object of the present
invention to provide novel monoclonal and chimeric
antibodies specific to CD4 having improved properties, e.g.,
longer half-life, low immunogenicity in humans and/or
reduced or absence of T cell depleting activity. More
30 specifically, it is an object of the invention to produce
anti-CD4 chimeric antibodies which contain the antigen-
recognition portion of an Old World money immunoglobulin
specific to CD4 and human or monkey constant domain
~ sequences, in particular human Kappa or lambda light chain
35 constant region and human gamma 1 or gamma 4 or a mutated
. gamma 4 hurian heavy chain constant region sequences with



| anbda |ight chain constant domai n sequence and the human 10 gamma 1 or
gamma 4 constant donmai n sequence or a nutated gama 4 heavy chain with
altered effector functions and inproved stability over the ganma.4 isotype.
It is another object of the present invention to provide DNA sequences

whi ch provi de wow7049381 expressi on of 15 such inproved chi mer PETAIN6/148734
anti bodi es and vectors and host cells which nmay be used for the expression
df such chineric anti-CD4 antibodies. Preferably, such vectors will
conprise the expression vectors referenced L{ulhe applications which are
incorporated by reference herein, and 20 the host cells will preferably be

CHO cel I's. It | saXidddd @FFelebroFuactishst 464 PifsAVed @\e%tih.%ytaeyakoghdc&

phar maceut i cal corgﬁ)smi.ons for use in the treatnment or prophylaxis o
rel ated di sor der®™ 4 #ASOt¥®Car aut oi mmune di seases, which contain a

prophylactically or X% itsher mpeet spatifief dlofécty ofiraheniprekenie iavkhesbn

I mproved chi neri less hbod| LD conbk natd W oth.a .
pharnaceuticalIfﬁﬁggéﬁﬁggggé@%}r&g?sé}#ﬂ?g é%g éﬁﬁé%%gg ngéPPdﬁﬁsthe
present invefti crrtRrining ddenspecdficf ronkey rantiviD4 yrapablexheavly CD4
related 30 di soidifiencd BHA 1aUFAEul! O S7E NndliRAAMKS atRd -BbliChariable
condi tions wherejn |nnunosuc§£ei§|on.|s £e5|r3£Je by the adnm nistration of
a t herapeuti cal |5t Fﬁ%ﬁﬂp ERoYpRy R FLapTe aﬁﬁﬁvﬁﬁ’t Lo MOREeY | Bre BUTABY ¢l
- chineric anti - Céomstarito dlom iinn seqaisnoes| opref éiably herhuadhi Kappy or
acceptable 35 ¢ | . 9 : ’
PCT/ US96/ 14324 %“E@%@é&ﬂ\%@g{%ﬁ%ﬁﬁaﬁ SR SRFERE 4 8B FRe R¥™3R no
aci d and DNAOseddRfR® lofon [gammagh cOrFLaRt cdemAiR FaTuege? or R guteted
depi-cts the am neammed i ahvNAhIGaURRER @ltébed erfror Fahicébbasdanmi n of

Vari abl e and: corSBT R AReRe Lid: AVSCrR G £ MY dopi cts the DNA.
and anmino acid sequeride i) angthedi vhpiekt tfathe Prasentadnyentiend toonst ant
gamma 4 provide DNA sequences which provide for the expression of
15 such improved chimeric anti-CD4 antibodies and vectors and
host cells which may be used for the expression of such
chimeric anti-CD4 antibodies. Preferably, such vectors will
comprise the expression vectors referenced in the
applications which are incorporated by reference herein, and
20 the host cells will preferably be CHO cells.

. It is still another object of the present invention to
provide pharmaceutical compositions for se in the treatment
or prophylaxis of CD4 related disorders, in particular
autoimmune diseases, which contain a prophylactically or

25 therapeutically effective amount of the subject improved
chimeric anti-CD4 antibodies in combination with a
pharmaceutically acceptable carrier.

It is yet another object of the present invention to
provide methods of treatment or prophylaxis of CD4 related

30 disorders, in particular autoimmune diseases and other
conditions wherein immunosuppression is desirable by the
administration of a therapeutically or prophylactically
effective amount of the subject novel chimeric anti-CD4
antibodies in combination with a pharmaceutically acceptable

35 carrier.



sequence. Figure 5 depicts the DNA and am no acid sequence encodi ng human
heavy chain gamma 4 containing the E nutation. 15 Figure 6 depicts
the DNA and am'no acid sequence encodi ng human heavy chai n ganma 4 :
containing the P and E nmutation. Figures 7-1, 7-2 and 8 show the nucleic
aci d sequence wD9o7m93Ispus | eader sequences useful in the invereGTWS62H%4
Figure 9 shows a scattergramof the binding of CE9.1 to fresh human PM\Cs
where Panel A top right quadrant shows |ynphocytes:doubly stained with
CE9.1 and OKT3, Panel B top right quadrant sppws popul ation doubly stained
with CE9."1 and OKT4, Panel C top right quadrant shows absence of cells 25

doubly stained with CD8 and ng;. EF gﬁggﬁg ND (5RO cells stal ned
wi'th normal and huma ures, 10 and 10£ sho recepto
bi ndi ng characteri st %8‘@%51& (EEEgeElﬁﬁﬁr gh?reﬁ@’cﬁ%rfﬁh‘i iﬁ%ﬁhée%ﬁpﬁg ﬁgt FBs
of CD4[err]fl ow ldghtnweirdabilet dgmainobLt GBS bl ndi ng 30 fibroblasts with a)
[err] | FN i nduced fre ogy e t a 2
HigHH06Y bERLLhCE fe doty bhlengd beap Qhé
res out Ferrié

fragments of CE9.1, D) ocytes with or wt

and c) in th8 prhamntyasiabisidemain PRcCEBstnce of antibody. Figure 11
shows inhibition of ikuren3raspdctgnphacsnindacidatid ONADYegESnte\BE" £ha)

fresh humen PBLS were U3, A5, ¢3RINTGEA" A0Hs 40 Bl oS Lh5aLTLa! hH! at of

cells froman
PCT/ US96/ 14324 WBSIIat ed donor were used for testing the inhibitory

properties of a rangq;:@‘ureog‘cag E.éEbOEﬁeOfJNﬁE&é ahiithd Al ble efige

nmeasur ed by _the anpu th |ne |ncor tjon of |IL-2 production, and
b) MR usi ng%% (ﬂﬁ‘fﬂF&ﬁ’& &heg nga&Frd L (FFEARE S8Ry Rat or s,
where Leu3a, a ngdquend¥lti-human CD4, was used as a control. Figure 12

D

L

shows the anti body d enden IIuI ar t pr.oRerti of CE9. 1 where
lysis of SupT-18 tar g“gc-ﬁl RiFﬁg Sﬁé e :e&gq Tné’rnﬂ alcﬂ‘?ersle@‘lgﬁce
stinmul ated eff eo&mod:ﬁlg:didmnamawwechaimgam dneantaining €bé Eonocl onal
ant i body | 9&a. mutation.

15 Figure 6 depicts the DNA and amino acid sequence
encoding human heavy chain gamma 4 containing the P and E
mutation.

Figures 7-1, 7-2 and 8 show the nucleic acid sequence
‘of various leader sequences useful.in the invention.
20 Figure 9 shows a scattergram of the binding of CE9.1 to
fresh human PMNCs where Panel A top right quadrant shows

lymphocytes doubly stained with CE9.1 and OKT3, Panel B top

right quadrant shows population doubly stained with CE9.1
and OKT4, Panel C top right quadrant shows absence of cells

25 doubly stained with CD8 and CE9.1, and Panel D control shows
cells stained with normal and human IgG.

Figures 1l0a, 10b and 10c show a Fc réceptor binding
characteristics of CE9.1 where measurements show the
agglutination of CD4*flow cytomeric histogram of the binding

30 fibroblasts with a) yIFN induced fresh monocytes, where a
negative control utilized F{ab’}2 fragments of CES.1l, b)
fresh monocytes with or without yIFN induction, and ¢) in
the presence of sCD4 or in the absence of antibody.

Figure 11 shows inhibition of a human mixed lymphocyte

* 35 reaction by CES.1 where a) fresh human PBLs were used as

responders- and mitomycin C-treated stimulator cells from an



Figure 13 shows a flow cytonetric histogramof the binding of Clq to
SupTl1l-18 cells in the presence and absence of CE9.1 where 10,000 events
were recorded and the results 15 expressed as a histogram PRO45 are
pol ycl onal anti bodies froma nonkey with high anti-CD4 serumtiter, vand the
negati ve contrybopadsiclg pl us anti-Clg in the absence of CE9.plrnfshgiiss 14
shows the conpl enent dependent cytotoxicity 20 assay of CE9.1 where lysis
of SupT-18 cells in the presence of CE9.1 and rabbit conplenent, where 4D9
is a murine anti- CD4 control of the subclass 1g&a which is able to fix
conpl enent, and where PRO965 is a pol ycl onatt4it xture of antibodies fromthe
serum of a cynonol gus nkey with a hi 5 anti-Ch4 titer, .Figure 15 shows
hi gh dose pharnﬁﬁﬁggaFgglEgﬁﬂﬁyw?ﬁe§?§3%H%W53H¥§§§?' énéfg%g?f% | evel s
i n peripheral bprogertpessefdaorvanga @frcantexitrEi(-c330 ofagR9 . COBAEDS curves -
I ndi cating the : I , ; top panel:
Goup 1 - chi rrpg%gggétg%ﬁ%s%%#%‘?ﬁ%%.Eiré%mqu?or@'tz%tfzgg%?#%%ses. (2)
saline control @#PEOFPOKREHPE PENEL-2 PIRGIGtionhianshil e MER(RBingcei vi ng
10ng/ kg CE9.4. PesmBEn¥as respshasdriiand GirLEs dk&hxb&aﬁéeteti\&%é@o?{,%
g

of baseline. Lower Papel. Goup 3,-_ chi nzees 35 recei ving
CE9. 1. Dosing w¥: eF@p@ﬁPﬂﬁ’mﬂeﬁ“ﬁiﬂec _ﬂ?@“ﬂ@?ﬁﬁ%ﬁé F@smﬁﬁﬁ#na?0§6€ﬁntr°§-
baseline. - WD 97/ 0¥38tre 12 shows the antibody dependent cellular

PCT/ US96/ 14324 L 13x+ELGUr Lgt ' | s obt al ni
the human [err] }’?8 ﬁg%cg%lt ﬁfég?gﬁ?é%i gﬁ ?%ﬁélép ngélorf:at?g' I}H%E Eggtg#?]' gé’%#e‘g%%/
chai n sequence. SPldSr én18h&cBFeESnce PF YRRy tszon, ftimulpfadi affeeton

el ectrophoresi s cefll16E8nd whek@[ 4D9] ds (&ur RO [iti]4D4( mbEbc2sfal antibody
CE9[err]PE(G4PEé.Egglfner nol ecule is seen at a nol ecul ar wei ght of
approximately 8 I - "Figure 19 contains data for the association and -

di ssoci ati on phases Ffigune LPRshevwgrasElewreytometyric histpgyameofOthdions

the effect of CinmdagCeRstiycts sipPiii®rdelMRin the presence and absence
of CES.l1 where 10,000 events were recorded and the results
15 expressed as a histogram, PRO945 are polyclonal antibodies
from a monkey with high anti-CD4 serum titer, and the
negative control was Clg plus anti-Clqg in the absence of
CE9.1. | _
Figure 14 shows the complement dependent cytotoxicity
20 assay of CE9.1 where lysis of SupT-18 cells in the presence
of CE9.1 and rabbit complement, where 4D9 is a murine anti-
CDh4 control of the subclass IgG2a which is able to fix
complement, and where PRO965 is a polyclonal mixture of
antibodies from the serum of a cynomolgus monkey with a high
25 anti-CDh4 titer.

Figure 15 shows high dose pharmacological study in six
chimpanzees, where CD4, CD8 levels in periﬁheral blood
expressed over a period of 150-300 days, CD3-CD8 curves
indicating the number of CD4 modulated cells are also shown;

30 top panel: Group 1 -~ chimpanzees counts monitored. Arrows
indicate CE9.1 doses. (2) saline control group, Middle
‘ . Panel: Group 2 - chimpanzees (2) receiving 10mg/kg CE9.1.
Dosing was repeated when CD4 counts returned to within 30%
of-baseline. Lower Panel: Group 3 - chimpanzees (2)
35 ©receiving 10 mg/kg CE9.1. Dosing was repeated when CD4
counts returned to within 70% of baseline.



Figure 21 shows the adhesion of |IFNy induced nonocytic cell line - THP-1 to
CD4[err] fibroblast transfectants. Figure 22 depicts FcR and CD4[err]

nmedi at ed adhesion of 15 CE9.1, CE9[err]4, CE9[err]4E and CE9[err]4[err] K
Figure 23 shows CDC and ADCC results with CE9[err]4PE, CE9.1 and a nurine
fii=xi ng mAb t owdIéss1Fi gure 24 shows plasma concentrations fpbl/gedengs2d
ng/ kg in bolus of CE9[err]4E and CE9[err]4PE in m ce Sprague-Dawl ey rats.

2Q Figure 25 depicts the effect of treatnent with mAbs in
oval bum n-specific anti body response in Hu€fd-transgeni c m ce. DETAI LED
BESCRI PTI ON OF THE | NVENTI ON 25 The present invention provides novel

nmonocl onal chi meri ¢ Rigfuixeodice slepietisl saitabTIPERI piimeyy dict dMaining
ant i gen- bi ndi n Nt | i.ahl Lon of an A d Wrld nonkey
anti-Ch4 nnnoc?%tgegllﬁdé% éd%oﬁ%é%l&t %eég'glhr'ed nonkey or human const ant
domai n sequences, pridiownel7 depiet9athe0CEuARR Heagamhain seguemaeat ed

gamma 4 human heavy miaire G@NHeilct@ORBNL raAdc MG BEnKaR) lght
chai n const ant omaipna e uenc_e.&ﬁ'l_'_ké%%ep_anh;bodices exhi bi t%’i m‘#&?gﬁ% Ig]eg'
i~orfalk-ra

properties Pn reteftPAFESHR ¢ PYERE ho fRT HRACAE i3I es,
e.g., high affiCE9YPE (B4REjan @3 fmed molechilétis Séen it rp nmohEsw@aNi city

i n humans. Th : \. 'gga 5%9 adyaed or absence of effector
function, e.g.faw ﬁ',g.cc’le]fpt %F‘ ° ) 08@5%’5' L. .
PCT/ US96/ 14324 - 14- Bhgwnehd aqqnfaipsodasanpprenehe asseaianiomased ittie or
no T cell depl edi fsbidti i Yhaih@ds ther seRt progrésd) chiifgd d nonkey

Tonkey mondd onal . i BoH A0 SR BeS BLERSE RS o U GATFtIEts 1 ¢
af or e-ref er enceprimdry LBpat ent applications which are incorporated by
ngai et human (D4, ariTSE ik St SHIAdEERLHTHE Ty Mhdighd RiekbdRiesy
nonkey producescakliliam BHRibHN &P47) Fibroblast nerangfeayantsof the nonkey
whi ch are responsi bl gighore PP NE L IFRRABRG CP4- addhadid adiesdon RE
hybridomd .o gg.1, cEeya, CE9Y4E and CE9yavK.
' Figure 23 shows CDC and ADCC results with CE9Y4PE,
CE9.1 and a murine fixing mAb to HuCD4.
Figure 24 shows plasma concentrations following 1 wmg/kg
in bolus of CE9v4E and CE9Y4PE in mice Sprague-Dawley rats.
20 Figure 25 depicts the effect of treatment with mAbs in
‘ovalbumin-specific antibody response in HuCD4 transgenic

mice.

DETAILED DESCRIPTION OF THE T ION

25 The present invention provides novel monoclonal
chimeric antibodies specific to CD4 which contain the
antigen-binding portion of a variable region of an 0ld World
monkey anti-CD4 monoclonal antibody fused to desired monkey
or human constant domain sequences, preferably the human

30 gamma 1, gamma 4 or a mutated gamma 4 human heavy chain
constant domain and human Kappa or lambda light chain
‘constant domain sequence. These antibodies exhibit improved

. properties in relation to conventional anti-CD4 monoclonal
antibodies, e.g., high affinity to human CD4 and have little
- 35 or no immunogenicity in humans. The gamma 4 versions show

reduced -or -absence of effector function, e.g., Fc receptor



fusion, viral transformation with Herpes papio, single B- cell cloning
(also called "transient immortalization"), and 15 production of a library
of reconbi nant inmmunogl obulins. In preferred enbodi nents, this nethod

i ncludes selecting a B- cell fromthe nonkey fromeither a peripheral bl ood

| sukocyte, theywgurresss bone nmarrow or a | ynph node; sel ecti nopearnosdEsa3g®i ch
produces the appropriate anti body; 20 rescuing the inmunogl obulin genes

encodi ng that anti body fromthe imortalized cell lLine;, and expressing the
génes in a producer cell line (i.e., a cell-14-ne which enabl es sufficient
production of the antibody to be useful_ for human therapy). As is defined
in the above-r ebéndingdagtivibyl ¢oreompkementy figatdone stitfele er mdons

and macaque nonkaysg a‘hgggggﬁggaggﬁiﬁ,nonkey and cynonol gus nonkey). As

di scussed supra, I1nt preferred enpodi nent. the_subject chinerjc

antibodi es wi |l conpMe§BodReLaRt PLEBNEY %h@ﬂéﬂl‘é?ﬁﬁﬁrm"a‘b‘?@%y and
vari abl e lji ght gegyeneees38peehfid tao mlﬁfﬁ tlondsFwhick grodusedld human
constant dommi n_sequences._ Suita [ t alni.ngs [ fi

vari abl e heavy g??&%afnf’g%ﬁg F‘?ﬁﬂei%%ﬁiaﬁlek fg%%egbg%ggﬁégglém%q%& Jg? ail
in U S. applicatfioomdSéni sheNsforesreaferansed malagedunatent 1@opl iprtions

08/397, 072, fil g , P 1ol e Loas
10, 1992, alllo?&v:\%i A2RUahkofBoraléa. by réfidendt Bérdid, 292, Tiled July

Ich are ingorporated by, reference i,n the
97/ 09351 In generai, ghxs comp%&ses izmpnising 1an 1@]Eg¥iﬁnirety
herein. These agiinkest againkur hamand(B4| asteigdre undieirr eondit bons asich arttht
am no acid quence .Qqf C gP=Te] ¢d domain
sequences nzé bgﬂthgg.gﬂ%@%aﬁSHgggi§§%d%€%%ﬁu%%hs an?nggﬁé%%égéquencps.
The particul ar seimeetaddzing thef cellenef cthemankeyunbirbnate respersibleant
chineric anti- ClghaphideRdi ngPeabeanbl yend henduysaidicavy gt Naby Eppsiddha
domain w || conqﬁéég¥ﬁanna hﬁganng 4 or.a nq%g{ggﬁﬁgzﬁa 4.constan%e mai n
referred to 10 P o ARESBFMATHIT of S/ BERER: ( RY"F " herei n
as gamma 4PE. Theldelddcrimg dalgenvalledstxansientedasopbsdigationhhs #rdn
found to reggl t 4fflieiRid 6223 1383L8§ of recombinant immunoglobulins. In
' preferred embodiments, this method includes selecting a B-
cell from the monkey from either a peripheral blood
leukocyte, the spleen, bone marrow or a lymph node;
selecting a core which produces the appropriate antibody;
20 rescuing the immunoglobulin genes encoding that antibody

Lo

from the immortalized cell line; and expressing the genes in
a producer cell line (i.e., a cell line which enables
sufficient production of the antibody to be useful for human
therapy). As is defined in the above-referenced

25 applications, 01d World monkeys include baboons and macagque
monkeys (including Rhesus monkey and cynomolgus monkey}.

As discussed supra, in the preferred embodiment the
subject chimeric antibodies will comprise the anti-cD4 0ld
World monkey variable heavy and variable light sequences

30  shown in Figufe 1 and Figure 2, fused to human constant
domain sequences. Suitable means for obtaining these
specific variable heavy and variable light domain sequences
are described in detail in U.S. application Serial Nos.
08/476,237, filed June 7, 1990 and 08/397,072, £filed

35 Jaﬁuary 25, 1995, as well as 07/912,292, filed July 10,
1992, all of which are incorporated by reference in their



| acking T cell or substantially lacking T cell depleting activity (80-100%
relative to gamma 1). This is believed to 15 be because the ganma 4
constant domain is unable to bind conplenment. The constant domain nay also
be nutated to enhance the properties of the resultant chineric antibody, .
€.g., stabilitwoam93st to elinmnate depleting activity. In pRGIESI324 the
P and E nodi fications of the gamma 4 donain, 20 which are described infra,
are nodifications of the gamma 4 in the hlnge regi on which confer activity
enhanced stability and elimnate depleting agii.vity. Mreover, it is
expected that other nodifications should al so provide chimeric anti bodi es

havi ng enhanced e&ameétyeaeraﬁ; meéal%ﬁpﬂmthbﬁbt £6PEhar CANSEPOEe RR@I N
contalrfedlnthes ect c? i# %‘;ﬂtlb dies will 8 ferably be
Che human Kappa SPETSRoHacEE bR 2Ehd thd Frial etd bEfuhor BF LhefgL ]y« he
human | anbda Iingqpbacasconstant region. The am no acid and DNA sequences
whi ch €hcode human ga g&Ep I S 0 n
are known in the art. v;ﬁe am noéak’cy goﬁ%gf‘elggag%lz %e’é %ﬂ?%?é
human garma 45 an&CEaBHd Pﬁ?ﬁﬁ@ rﬁPqﬁﬁﬂﬂﬁad@@ﬁé@aﬁPQEéﬁﬁﬁﬁ-seﬁh@nces may
be found in Fi 9U§%§ticﬁlﬂﬁd351§u££oﬁ wikhpffdoeckte d8fector Fhifction of

ant 1 CD4 monocl ofE ARERAGAYE SPEVPLIE (4Pt R SaRB9R7. | BreBefibly, ene

anti -CD4 nonocl o
PCT/ US96/ 14324 - hﬂmaasheE?y1chamn¢cwmm§nnsdtmaﬁa il geompirhdée ngawmarel ns

obt ai ned. {1 om gy ok MRhE£Ed YRR QU%oE%%aglEeao&éﬂg‘“%eférE%&uws 1

and 2), in conbi the constant domalns

nmonocl onal ch? metie¥eint REodREAA SAE ¥ | § Jntated-grERa & gefegggﬁete]hereln
CE9[err]4[err]K a@d eapg] 4Erh§59émddfaiEd@hgahanaazezbhad$aﬁ§a hgen

bi ndi domai but bge t

"9G1 Fe bindi ng SEFERAST LinbiBr RESRoEOE o TRy CRUPRELC RPLIRGaLes

I euci ne to gl ut atiackiogdTnoedlion Qubsﬁﬁntnaiiy lackihg T cgilrdgpbatidfgt he
antibody (the E lfviﬁg '(Qﬂllob@nfgi%e%'g*&&% §¥9[eﬁi§PEsCB£ifé{?édt€§

sanme Ieu0|ne to % utam € aci d nut at |on é’ serine tQ proljne nmutation
e because the gamma 4 onstant domain is unable to bind

complement. The constant domain may also be mutated to
enhance the properties of the resultant chimeric antibody,
e.g., stability and/or to eliminate depleting activity. 1In
particular,.the'P and E modifications of the gamma 4 domain,

20 which are described infra, are modifications of the gamma 4

' in the hinge region which confer activity enhanced stability
and eliminate depleting activity. Moreover, it is expected
that other modifications should also provide chimeric
antibodies having enhanced properties.

25 The human light chain constant domain. contained in the
subject chimeric anti-CD4 antibodies will preferably be the
human Kappa or lambda light chain constant region, more
preferably the human lambda light chain constant region.
The amino acid and DNA sequences which encode human gamma 1,

30 gamma 4, Kappa and lambda constant domains are known in the
art. Also, the amino acid and nucleic acid sequences for
human gamma 4 and E and PE mutants and lambda constant
domain sequences may be found in Figures 4-6 and Figure 3,
respectively.

: 35 The exemplified embodiments of the invention include a

specific¢ chimeric anti-CD4 monoclonal antibody referred to



(S229P) ("E" and "P", nodification). The CE9[err]4Klerr] antibody differs
firom CE9[ err]4 by the replacenent of its light chain 15 constant region
froma human K to a human [err] subtype. These constant domain sw tches and
mut ati ons were made because it is known that the biol ogical responsés of

FgG anti bodi esygopemsis on the conposition of their carboxy- petwsosi4zs
gomains, i.e., their isotype. Thus, by altering .20 the antibody isotype by
protein engineering, it is potentially possible to nodify the biol ogical
response of an 1gG anti body, and nore specifjically the subject chinmeric
anti - CD4" nonocl onal anti bodi es. The desired it cone of this engi neering

strategy was 25__t LS ' ' t .Fc _porti,on of the anti body
woul d not dininﬁghaggﬁ%iﬁéxgﬁfﬁﬁ%%ﬁi%égaégf(ﬂgiﬁﬁﬁﬁ éﬁdﬁpﬁd ﬁ@a¥%5 regi ons.
However, this webtasnednfwamahunan $CR4$cimmunized qyoespbgust hacadbes change -
of the constant LAN s Qr ggﬂ& LCqt ersgpfecaitd e e

af fected 30 CDé{%gling i ?1'8 F e%gf%r%@t%é ri?s)lﬁ tantbgggtélﬁbg_ |%s£ﬁm£r%°%sstsaér§/ted
to deternine t h8oBaLBESt Ofohuman| I9€i | IR MPnaRlicsady chivpsici artibedies
part It cult ag @4 gekti¢ed bhagefgom| neogdgr%ssafmqumhan@%ﬁ, eééﬁf%ﬁg of
const ant domai n_swit chi antlge | NG, . known _assa S e
used. In 35 parﬁﬁghlgﬁpgagg?uﬁém%f£#¢%§%ﬂ&§§%§;ﬁiﬁ¢°ﬂggﬁée%E ga%d .1,
CE9[ erer] 4, CE9hawve] bpenr grnetioaldly |engineererwith) aPBumes Ig@e by WO

9709351 binding domain framework. Monocldnk1Usgfid
Scat chard anal ysi s and surface ggiggp%esonancq.(SPR). Tﬁégf%%%f%% of
i

these assays defORERADEcE LRYFL ARG, acidh mykathen; fL2CEL ReI0di es
was equi val 8t . theuhlinbei wegiloasoti ehe camibeaivanthedE ABBEFL¢LL{on) CD4

s 1 ReABLABRML RabEE80d) el ) S TS Bl o BB BULERE N . O
the antibodi es Sd¥ERBipyagidwsusation Risie Riaerined tiodproline wubaltion
o ng e ns SISSEHG S pe T msians Dinicsapittitliony
ot on of the SEEB5H, TRREI GAPKS PRE-UEARD AR OF AEonbi SRE(=RAHm 4
i sotypes. Therefcongtankeregion from a human K to a human A subtype.

These constant domain switches and mutations were made
because it is known that the bioclogical responses of IgG
antibodies depends on the composition of their carboxy-
terminal domains, i.e., their isotype. - Thus, by altering

20 the antibody isotype by protein engineering, it is
- potentially possible to modify the biological response of an
- IgG antibody, and more specifically the subject chimeric
‘anti-CD4 monoclonal antibodies.
The desired outcome of this engineering strategy was
25 that isotype switching of the Fc portion of the antibody
would not diminish binding affinity of the CD4 antigen
binding Fab regions. However, this was not known at the
outset. It was possible that the change of the constant
region or modification thereof could have adversely affected
30 CD4 binding. Therefore, the resultant antibodies were
assayed to determine the effects of modification on antibody
- properties, in particular CD4 antigen binding. 1In order to
measure the possible effects of constant domain switching on.
antigen binding, known assay methods may be used. In
35. particular, a study of the interaction between CD4 and
CE9.1, CE9v4, CE9v4Ak, CESY4E and CE9Y4PE was made by



present invention provides evidence that isotype sw tching between I gGl and
| g&A may be a useful strategy for 15 engineering antibodies wthout |oss
of antigen binding affinity and nore specifically, antibodies to CD4. Al so,
as described infra, it was also found that the substitution of the gamma 1
const ant dormai WOWMsSganma 4 substantially reduced = Fc receptroTisosilisay,
conpl enent 20 fixation and T cell depleting activity and further that the
E and P nodifications respectively further elimnate Fc receptor binding
and T cell depleting activity and provi de-fige enhanced anti body stability.
Therefore, it is reasonable to assume that other chi.neric antibodies
produced 25 aﬁmd‘latgi tamalwﬁm\amt swrfacrgpiesnen rescmamas N(SERY hurite

gama 4 const %?%q, h
altered Fc ef 1‘a€éct or funct | on [ C@E@xﬁ?ﬁ?%ﬁ??h Fﬁé{ibea?éarjgﬁﬁ&a\g%/
devoi d of T cePIcRRF dthaF anfiboddes Waf| Qﬁué’%ﬂﬂ"i erBHdddrium
stability. I\/Et@mboﬁhtﬁn muam:sTactelzB"d:eﬁbetcnﬂ Bihding oo Rheef f eCt or

functi on, 01 t | he, art. Therefore, the
present i n%gnt g %e‘%t}!s &#‘T %:?%P?q%m;ﬁhgn% eh?lm%’%"%ﬁw ard

pri mat e/ human ndtmmlar-rmm eedsuyementsi Surtherhdemensirans athagai nst t he
human 35 CM4 ant| v [ I

depl eting acti VI té and eat er s;'%aé;j‘l%m ﬁﬂ&gﬁeﬁﬁ%%e&?c %)%Y?/JO ﬁ%é
PCT/ US96/ 1432411 Pﬁaﬁ? daht i 3R es have
particular utility m)s i ruhm(f-mmtﬂmiad.r dinddnar propeceied |of l&ﬁ d@ntficfer he

t t t LQf t t

ST UMD 55 bR U8 S U

i ndi cati ons sulnald%st@rthet R e amo oif Gﬂ'@emlbﬂi&q@nﬂwdm ditte rggmma i on,
asthma and HIVq A#&rﬂna 14 615 YRt P Ym0 1409 SBP Eés “fl‘xéfé% oS, adidincts in

genetic therapy particul ar, the’ subject antfbodli es m e adnmi ni stered
prior to, concE:F?%?ﬁt oFREAR HOTh ROV evifenge ghah m%me (BREIADg a

t her apeuti ¢ DNBgtweemprByeNtamd IgSiiamyt be Bosselitilvsetategpafse to said
vector. Thgse dh SEASES: AL it Al wiltrisdt 16k8t 68 S0PHdA Whding
affinity and more specifically, antibodies to CD4.
Also, as described infra, it was also found that the
substitution of the gamma 1 constant domain with gamma 4
substantially reduced Fc receptor binding, complement
20 fixation and T cell depleting activity and further .that the
E and P modifications respectively further eliminate Fc
receptor binding and T cell depleting activity and provide
for enhanced antibody stability. Therefore, it is
reasonable to assume that other chimeric antibodies produced
25 according to the invention (engineered to contain the human

gamma 4 constant domain or mutated forms théreqf) may be
selected with altered Fc effector function, which
substantially lack or are totally devoid of T cell depleting
activity, and/or which exhibit enhanced stability. Methods
30 of assaying T cell depleting activity, Fc effector function,
and ‘antibody stability are known in the art.
Therefore, the present invention provides specific
. recombinant antibodies which are primate/human chimeric
monoclonal antibodies which are directed against the human
» 35 (D4 antigen which exhibit improved properties, e.g., low T
cell depleting activity and greater stability. Giwven these



As described in greater detail in the Exanples, the CE9.1 reconbi nant

anti body is generated by grafting the 15 antigen binding variable Fv
dormai ns from cynonol gus macaque to human constant regions e.g., |1gGlL
constant domains. More particularly, the CE9.1 antibody contains a-hunman
gamma 1 donmai nwigwhobdg | anbda constant domain. CE9[err]4, CESpefidsthadnt] K
CE9[err]4E and CE9[ err]4PE contain the gamma 4 constant donmain or a 20
mutated formthereof, and either the |anbda or Kappa constant region. The
resul t ant reconblnant anti body sequences arggd ndi'stingui shable from human
ismmunogl obul i n sequences. As a result, these antibodies, as well as the

ot her CD4 antlQQﬁmextnesduthdsbyrecombimanﬁﬂdnﬁihoddﬂenhaﬁeZﬁarﬁidﬁ&ar

adm ni stration r_no._i ni and
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chineric ant|bd&ﬁe$raammen§d050aﬁtnlmmnnﬁ(ﬁiaeasas:shahyablnﬂeumatmﬁjMaln 1 ;

of human, but hé%t gg??1a§¥€cu £€§H£H‘Iﬂﬂd%he esgﬁ?ﬁ&ﬁﬁ% Fﬁﬁﬁfﬁﬂs

|nteract|on Wlt es on antlgen 9]
assays haveSdeMsddt F&té&nrﬁa‘ﬁc’t hemaRe cindications sychnashatris-venmsse t he

sane antigen bikxdithdipeaper {GVEDRStEasPlamb rejectioR9t @Bt hhaTam@ ek at ory
\"jff/g‘“ tG.yvgﬁS . E?;L% ob Vggp“%tglangmc%els PUL Ly 0oL P LN YiLE é’uz?é‘gs 'In
PCT/ US96/ 14324 gen@tigr therapys, Ineparticiuksst mhwsuggactumytzmdﬁm mEy Um
cl earance and e [ i QN

anti - hunan CD4I%ét Pa?m'hat gggﬁﬁ#ﬁ&f E’é‘; dxpﬂént gertl \?gdakeﬁl S anﬁ'&g t:.on
wel | as t hi9ot R% 3aNechodi é§°5tﬁé§%§‘9b%ou?m%féﬁoaﬂa bEo pR¥event my
suitable for | arghcer rhiehhospyhahotiak eressonsee o B&EH”Q&U@@fBSSTEEbéS

desirable, o 0aidldalaTauRC il 087 3R hE N iUieal MELARTRLOLY di Seases

such as r heumat oOi arthrit expec t°%Rese anti bodi es
shoul d be 10 useful Aﬁoﬂeﬁﬁé'lbﬁéa!-ﬁeﬁ‘{e%ﬁe#m@%ﬁ%{lhép thecBxampbesi tthas

including, by weme.af rexefbifantbsht IB6@y Sis emirdicedSbyPELHARE ¥ndViRedena,
thertOX'CQE'S/G%%E%%.%&n %%8 vgrlgﬁfquv domains from cynomolgus macaque
' to human constant regions e.g., IgGl constant domains. More
particularly, the CE9.1 antibody contains a human gamma 1
domain and the lambda constant domain. CE9y4, CE9Y4AK,
CE9Y4E and CE9Y4PE contain the gamma 4 constant domain or a
20 mutated form thereof, and either the lambda or Kappa
constant region. The resultant recombinant antibody
sequences are indistinguishable from human immunoglobulin
sequences. As a result, these antibodies, as well as the
other CD4 antibodies produced by similar methods, upon in
25 vivo administration in humans should exhibit reduced or no

immunogenicity and slower serum clearance compared to

H

similar murine monoclonal or mouse-human chimeric antibodies
directed to CD4.
The CE9.1 antibody binds to domain 1 of human, but not
30 macaque, Cb4, a region which is involved in the interaction
with MHC Class II molecules on antigen presenting cells.
Also, assays have demonstrated that the other exemplified
antibodies comprise the same antigen binding properties as
CES.1.
35 Potent immunomodulatory act1v1ty has been obsgserved with
the CE9.1. antibody both in vitro and in vivo. Given these



anaem a, autoi nmune atrophic gastritis, autoinmmune carditis, Addison's

di sease, premature nenopause, type |-diabetes 15 nellitus, Good pasture's
syndronme, nyasthenia gravis, multiple sclerosis, male infertility,

penphi gus vul gari s, penphigoid, synpathetic ophthal ma, phacogenic uveiti's,
atd oi mune haerwb 92893s1anaeni a, i di opat hic thronbocyt openi ¢ puPORIS96/14324

I di opathic | eucopenia, primary biliary cirrhosis, 20 active chronic
hepatitis (HBs Ag negative), cryptogenic cirrhosis, inflammtory bowel
di'sease syndrone, Sjogren's syndronme, psoriggis, rheumatoid arthritis,

der mat onyositis, scleroderma, m xed tissue connective di sease, discoid

| upus eryt henat paoperisies o oo vasmdudeds imanroggnieity, | shuwer? Berum

eryt herfat osus ( . dj §§Q1 r bd arfhritis ((RA) is an
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an aut oi mune pé T nmdbgstbat aeé orurine eandodent
destruction of js@ify&d, Aehi§ ditiboill Ws!l WellDShsathol SFRMEL HiSiHBes ( Ne

ot ol 00y of R enclnlflheSell iSO Y s pelatach hlsed B evatod Lovel
of activate 2| ' . t her e
is no cure for Rérmnthéhapppyf fdisdases whereolmbnesusindssiad g di sease i s
designed only t | 3 eli f i o) . in
functional abil ﬁf?égg%ggf ?Fé sh%%%ﬁl%%@bggégégg,s %gcéizon a'"l}'(f third line
WO 97/ 09351 inflammatory diseases such as rheumapgid uggdixidadi=. - 20-

| Munosuppr essaghgedld, Si€r D4 oxpetded thazathb8a ARLibddidWidiiAle rnd

pr edni sol one ai ned_a %ge derlyvi.n | sease _are ﬁnly I ven in npre severe
cases and &% uk‘ﬁﬁﬁ‘; Fd%ee?’f'%%rtn%}g: (9%a BRAYLPE ﬁﬁa‘ézg%?ﬂ%ﬁ)l‘@r’c RS,
when used 5 foinehudbng,tberway.of Bxample, alashinots’ @xigatei@ithag, t he
subj ect anti bod ] b | e : I h | dg st r.atj.on
given the fact PRapery SpRPpddinr ol RIg) cPares Ot Ead Bl it
and potent inmuabaembaul avbpimmeane \AERPRIE-Cc GAFEréHis o MatrimunAyearditis,
anti-human 10 gB4;EBRSst Hakedte, Prrdmit e medEphude) | Essaddrdd ¥, the

exenplified reconbinant aptisCD4 nonocl onal, anti bodi e escribed. in this
a)p;plrr})ciat : orﬁ'%r Btpnﬁgﬂ.gus, Boclad pasture’s syndrome', myézséhenfa g'ra.vdis', !

multiple sclerosis, male infertility, pemphigus vulgaris,
pemphigoid, sympathetic ophthalmia, phacogenic uveitis,
autoimmune haemolytic anaemia, idiopathic thrombocytopenic
purpura, idiopathic leucopenia, primary biliary cirrhosis,

20 active chronic hepatitis (HBs Ag negative), cryptogenic -
cirrhosis, inflammatory bowel disease syndrome, Sjogren’s
syndrome, psoriasis, rheumatoid arthritis} dermatomyositis,
scleréderma, mixed tissue conmnective disease, discoid lupus
erythematosus, systemic vasculitis, and systemic lupus

25 erythematosus (SLE). ' . '

As discussed above, rheumatoid arthritis (RA) is an
inflammatory disease of the synovium which comprises one
manifestation of an autoimmune phenomenon which results in
erosion, deformity, and destruction of joints. As is true

30 with most autoimmune diseases, the etiology of RA is not
well defined but is characterized by elevated levels of
activated CD4* T-lymphocytes in the affected joints.
Currently there is no cure for RA and therapy for treatment
of this debilitating disease is designed only to provide

g 35 relief of symptoms and improvement in functional abilities

over the-sheort term. Moreover, second and third line



anti bodi es produced according to the present invention and as described in
t he above-referenced application 15  (incorporated by reference) will
likely mediate therapeutic activity by arresting or altering the
destructive activity of CD4[err] cells, particularly during acute phases of
aut oi mmune di swalemeessssuch as rheumatoid arthritis. Thus, adm pegiseghinp of
anti bodi es according to the invention will 20 result in a state of

i nmunol ogi cal unresponsi veness (anergy) or long termtolerance to the
insulting antigens (or specific tissues) t@ﬁi sustai n the underlying

di sease without conpromi sing normal host defénses agai nst opportunistic

I nfections. Ap daﬁﬁ%ge I | i e
beneficial in ﬁ]ngm{r{ ea ntsggét?ﬁgﬂgbggg%?%;%}{ﬂe% df‘%&z‘ggﬂggﬁgaf ford
particul ar app/ReERAFREe aRE Pregrieplons aimsd iat dbscuodariyinget es
(rjrp| litus, slyts_t aTﬁseaﬁaow%eebnuﬁregmﬁlelﬁusn :ﬁc’tbir:é fﬁ@éet&-e !d&fs%rf&ggoagebe%éuy

i sease, nuitip cl ergsi s..as_we , ot her _auto-i.mmune, [ seases.
They may al so B%f%é;§|ﬁfﬁ%ﬁ%Fﬁg ?Feﬁ?ﬁiﬁftdﬁnﬁﬁﬁﬁpgih%ﬁ rREAELEY seBeR susedh
as |euken a5l yrswahngndct therspy. HByt conscwst, it dsspkpetted] €hit Ofhe
ast hma and HIV.,ﬁﬁﬁQﬁpi i %%, BT [ o] e .
according to t he Lnuenfgggbgﬁgtra ned?gggféﬂe desireggggsgggavggé Enronic

t herapeutic ef A RISEFaERoBngivenbRe FACY Hehato dito SrhdbAtehaederned - WO
97/ 09351 immunogenicity, longer half life RGH P3%6ht43gfunsl- i)

bl ocking the i | ' a 2 | ecul es; i1),down

modul at igon of (?'Eacﬁ"f:’l's%‘ur"3 cgéﬁﬁ;it% %‘% %&%}%&Zﬁ%l” _eé'nngP’ha%%&' iean 5

i v) depl et #8n &PACHEbEelhst srevipurhuecet orodsntt degrisrede to aut oanti gens.

Al though transient gagleatignlof ggg[giéﬁp£§¥iéalfggé InbAe! JRLNOSKPPT essi on

and perhaps_nornat#ﬁftlan of_gn ot herw se, eractive | npune system the
mai n mechani smARRAHCERtafRFibogieedesey 38 thigi ppplifetion ox|qther
effect is not reatddodielsyprefanddnaceordimelto dtpl eregent Rihbehtidh asd
believed.that AN I Rdy-1ReRIE AL aﬂévél¥bfg¥éﬁééd?aB&iXSQEEQn
15 (incorporated by reference) will likely mediate therapeutic
activity by arresting or altering the destructive activity.
of CD4* cells, particularly during acute phases of
autoimmune disorders such as rheumatoid arthritis. Thus,
administration of antibodies according to the invention will
. 20  result in a state of immunological unresponsiveness (anergy)
or long term tolerance to the insulting antigens (or
specific tissues) that sustain the underlying disease
without compromising normal host defenses against
opportunistic infections. Apart from RA, CD4 monoclonal
25 antibodies should be beneficial in the treatment of the
above-identified diseases and afford particular application
for the treatment of insulin-dependent diabetes mellitus,
systemic lupus erythematosus, cirrhosis, inflammatory bowel
disease, multiple sclerosis, as well as other auto-immune
30 diseases. They may also be useful in the treatment of non-
autoimmune diseases such as leukemia lymphoma graft-versus- .
host disease, transplant rejection, asthma and HIV.
Recombinant anti-CD4 monoclonal antibodies produced
according to the invention should mediate the desired in
35 vivo therapeutic effect through one or more of the following
mechanisms: -



hel per T cell activation by antigens bound to T cell receptor |leading to
antigen-specific T cell energy or 15 tolerance. For exanple, the CES.1
anti body which conprises a human gamma 1 domai n exhibits substanti al

| Mmunosuppression activity. However, it only partially depletes CD4-cells

I v chi npanzeeswo'vbpsseyer, results in humans indicate that thigcmagsesaasy
results in substantially 20 |less cell depletion conpared to other

nmonocl onal antibodies nowin clinical trials. Also, in in vivo experinental
nodel s, allograft specific tolerance has hegn i nduced by non-depl eting
anti- CD4 antibodies adm nistered at the tinme of transplantation. 25 The

mai nt enance of the toiprmmja—igatmejiidwmcteaui 6f opdepiteh ivpte afdsLHA
anti body but doe agfe however, to be dependent on the continued
presence of an‘?‘?g Sed on these findings, it is expected that the
subj ect reconbi nant &h} i dowh ewdulaition ofeceddi sunfaemtCd4D4 anti bodi es

produced 30 accordi t able for treatnent of
aut oi mmune di seasesif%r |ée]?ﬁ edat rrent s?ﬁﬁ #legp%tﬁgiét i -CD4 anti bodi es
will interflre with g Pllefe’é?q qf sed1lggaPRst auto antigens | eading

to long-lasting cli meﬁlmcmm/cﬁﬂmﬁ S:dllérhh&eaﬁaeaﬁ@o&it% alized 35
| mmunosuppr essi on. 7/09351L

bCT Usot) 14504 - 9> ALEREUSH TR aRt, ARRLebAoRRE FREY setiensesydtacin
appl i cati on, ahutmusosgpRressiontdnt penhapssiormsliization of tar othexwiidey

ascertain a sa e_gga% sQ‘FérdV 51@? @m};

r econbi nant an??p%%%égfr‘ﬁﬁ bodi es Egdl S o?e& E‘hrﬁg[“ﬁgé% ‘1? thé}?%ntl-
ant i bodi estGr ofR¢ cBRELRRALSS, AN difg VERor akfesh kR ivRE  As not ed,
CE9. 1 is an anhecéb¥afIy Cdepet dam uhpcty cemaaupwuﬂm ClRa6ldE, Y idapdy

L 15 o e e SR 0 AT
framework regi beipeThtreédbl ;activatini éwlaatsgeusdbem:ﬁbm Te:thBed or even
ggn;)armﬂrggogem CreE8PLOECLEAu NI AN S TEREDE co 2T dieify WR NI f-T i Te
15 tolerance. For example, the CE9.1 antibody which comprlses
a human gamma 1 domain exhibits substantial
lmmunosuppression activity. However, it only-partially
depletes CD4 cells in chimpanzees. Moreover, results in
humans indicate that this antibody results in substantially
20 less cell depletion compared to other monoclonal antibodies
now in clinical trials.
Also, in in vivo experimental models,. allograft
specific tolerance has been induced by non-depleting anti-
CD4 antibodies administered at the time of transplantation.
25 The maintenance of the tolerance state did not require a
depleting anti-CD4 antibody but does appear, however, to be
dependent on the continued presence of antigen. Based on
these findings, it is expected that the subject recombinant
antibodies or other recombinant anti-CD4 antibodies produced
30 according to the invention should be suitable for treatment
of autoimmune diseases. Brief treatment schedules with
anti-CD4 antibodies will interfere with helper T cell
- responsés against auto antigens leading to long-lasting
clinical improvements in the absence of generalized
- 35 immunosuppression.



muri ne nonocl onal or nouse-human chinmeric antibodies. Al so, 15 the
antibody exhibits limted cross reactivity with human tissues. For exanple,
no evidence of binding of this antibody to non-lynphoid tissues was
observed in testing. As expected, the antibody binds to sone but not” all of
the | ynphoi d ce¥o sdssam peri pheral bl ood and ot her organs. 20Pel/us86/183Z4has
been found that this antibody reacts with chinpanzee CD4[err] T cells but
does not react with CD4 T cells fromrhesus, cynanol gus or pigtai

necaques, baboons, rats, mice, or rabbits. jtherefore, based on this
reactivity, chinpanzees conprise a relevant species to confirmthe 25 in

vivo pharnacologlcahaggaesﬁstﬁg {hESraadidiP Bontiaifed ihstﬂp'éﬁﬁ %
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been eval uat ed “bﬂzﬁ&ﬁDBCE ﬁﬁgﬁfﬁgs°5%EﬁiﬂrFqI;WWQ§°38Hhﬁ ¥§fRonse 1
adni ni st r at i on humsnist andnspenldakxbitpitt longed stFu@Dhatétlife arcmpanded atd on

of the CI4 rec a
chi mpanzees: at %‘?—.‘*&ﬁ%@%é@él %rﬁ%%%i’?ﬂ%ﬁh?@% aheifdaidy. - adiiRs
of 0.1, 0.35 1the aptdbedvnerhibibfslpBited Fpss reactivity with human

tissues. For example, no evidence of binding of this

antibody to non-lymphoid tissues was observed in testing.
As expected, the antibody binds to some but not all of the
lymphoid cells from peripheral blood and other organs.

20 Also, it has been found that this antibody reacts with
chimpanzee CD4* T cells but does not react with CD4* T cells
from rhesus, cynomolgus or pigtail macaques, baboons, rats,
mice, or rabbits. Therefore, based on this reactivity,
chimpanzees comprise a relevant species to confirm the

25 in vivo pharmacological affects of this antibody, i.e., its
ability to function as an effective immunosuppressant. '

The CE9.1 antibody exhibits reversible T cell depleting
activity in chimpanzees. Moreover, it is likely to be
improved over current murine and murine/chimeric anti-CD4

30 monoclonal antibodies by virtue of its expected longer half-
life in human sexum and reduced potential adverse
immunogenic effects. Also, given the presence of human
constant domain sequences, it is expected that the subject
antibody upon administration in humans will maintain the

35 normal effector functions of human antibodies. In fact, the
effector functions of the CE9.l1 antibody as well as the



were studied in a chinpanzee dosed at 7 to 14 day intervals. 15 No clinical
evi dence of toxicity was observed. Dosages of m | ligram per kil ogram or
greater caused an 80-95% reduction in circulating CD4[err] cells 24 hours
after dosing. -Significant depression of CD4[err] cells was not observed
séven days aft3¥0%AMIe of 1 milligram kil ogram After a dosePOTARE/324
mlligrams/kilogramcirculating CD4[err] cell counts recovered to -

approxi mately 40% of base line after seven days and-approxi nately 60% of
base line after fourteen days. After a doseaof- 10 mlligrans/kil ogram
circulating Ch4[err] cell counts had not recovered seven days after
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milligram per kilogram or greater caused an 80-95% reduction
in eirculating CD4* cells 24 hours after dosing.

Significant depression of CD4* cells was not observed seven
days after a dose of 1 milligram/kilogram. After a dose of

20 S5 milligrams/kilogram circulating CD4* cell counts recovered
to approximately 40% of base line after seven days and
approximately 60% of base line after fourteen days. After a
dose of 10 milligrams/kilogram circulating CD4* cell counts
had not recovered seven days after treatment and recovered

25 - to only 40% of base line forty-two days after'dosing. No
changes in other clinical pathology parameters were
observed.

The CE9.1 antibody has also been tested in humans. For
example, the activity of the CE9.1 antibody has also been

30 evaluated in single dose-escalating phase 1 trials in
rheumatoid arthritis patients. These results were very
promising. Specifically, about half of the patients who
were administered exhibited at least a 30% improvement in
their tender joint scores, with the adverse event profile

: 35 being extremely benign. Moreover, as discussed sﬁpra, while

it was initially assumed that CE9.l1 would be depleting, in



| mmunopat hol ogy, 56:373-383 (1990).) Thus, this antibody 15 nmay function
| ike a classical receptor antagonist by: i) blocking interaction of Ch
with its counter receptor WHC Il; or ii) causing nodul ation of CD4 fromthe
cell surface. Under these conditions, CD4[err] T cell responses that”
require the pawogmopssti on of the CD4 receptor woul d be attenuxtrAisen42d
bl ocked. The fact that the subject CE9.1 anti body apparently exhibits
little depl eting activity in humans is advantageqQus because it may i nprove
safety, may obviate the need for frequent %Etorlng of CD4 cell counts,
and may al so i nprove efficacy. 25 The 9.1 anti body was designed to
reduce CD4 cel | el Ss i dhtiinsdy’ iexhi®iEeEaCHA DY ﬁé&fmmﬁr%&hn&aﬂtng
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depletion is no ui r | % a non;. depleting
CD4 mAb woul d féﬁ‘i‘?? &ﬁ kgpgegﬁ s%‘?ga rece% %d -IB‘hcells 1’ the
Kidneys of Lupus-Prone NZB/NZW‘Mice, Clinical Immunology
Immunopathology, 56:373-383 (1990).) Thus, this antibody
15 may function like a classical receptor antagonist by:

i) blocking interaction of CD4 with its counter receptor MHC
II; or ii) causing modulation of CD4 from the cell surface.
Under these conditions, CD4" T cell résponses that require
the participation of the CD4 receptor would be attenuated or

20 blocked. The fact that the subject CE9.1 antibody
apparently exhibits little depleting activity in humans is
advantageous because it may improve safety, may'obviate the
need for frequent monitoring of CD4" cell counts, and may
also improve efficacy.

25 The CE9.l1 antibody was designed to reduce CD4 cell
numbers in viveo via Fc receptor and complement binding
mechanisms. Studies in chimpanzees indicate that CE9.1
causes partial depletion of CD4 cells, and initial results
indicate that cell depletion in humans is much reduced

30 compared to other known CD4 mAbs. However, it is also
desirable to produce antibodies which are devoid of
depleting activity. -

The utility of "non-depleting” CD4 mAbs should be
improved because of the following:

35 i) depletion of CD4 cells is not required for

~ efficacy of CD4 mAbs;



ant agoni st by: 15 1) bl ocking the interaction of CD4 with its
counter receptor VHCI I, ii) causing nodul ation of CD4 fromthe cel

surface, or iii) causing T cell anergy and/or apoptosis. 20 Thereby,
CD4[err] T cell_responses that require- the participation of the CD4-
réteptor woul d B@%MB ed or bl ocked. Generally, T cell responBemUsYeiigdssar e
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antagonist by:

is5 i) blocking the interaction of CD4 with its counter
receptor MHCII,

ii) causing modulation of CD4 from the cell surface,
or '
iii) causing T cell anergy and/or apoptosis.

20 Thereby, CD4* T cell. responses that require the
participation of the CD4 receptor would be altered or
blocked. _

Generally, T cell responses which are driven by strong
or high affinity antigens appear to be independent of CD4-

25 co-receptor functions and thus would not be effectively
blocked by CD4 mabs. Conversely, T cell feSponses to weak
antigens (such as autoantigens) require CD4- co-receptor
function and therefore would be inhibited by CD4 mab.
Normally, strongly autoreactive T cells (T cells with high

30 affinity TCRs to self antigens) are removed in the thymus by
"clonal deletion" and therefore never appear in the
periphery. By contrast, T cells which drive the autoimmune

- response are believed to be weakly self-reactive cells which
have escaped the normal mechanisms of peripheral tolerance.

- 35 Such cells depend on the participation of co-receptors, such
as CD4, for the full elaboration of a response. Therefore,



constant domain. In particular, several contain the "E' 15 nodification
which is described by Duncan et al., Nature, 332:563-564 (1988), and Wnter
et al., WD 88/07089 (1988), which nodification has been disclosed to reduce
conpl ement and FCyl receptor binding. This nodification conprises the
change of | euciweotovsgyl utam c acid at position 236 (248 20 KpEpiisesndsds
nunbering) to abate any residual Fc receptor binding. A so, several
chinmeric anti bodi es cont ain the "P" nodification which is disclosed by
Angal et al., | mmunol ., 30:105-8 (1996~ This nodification which
conprises the chan e of a serine at p05|t|on 229 (241 Kabat 25 nunbering)
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which modification has been disclosed to reduce complement
and FCyl receptor binding. This modification comprises the
change of leucine to glutamic acid at position 236 (248

20 Kabat numbering) to abate any residual Fc receptor binding.
Also, several chimeric antibodies contain the "P"
modification which is disclosed by Angal et al., Mol.
Immunol., 30:105-8 (1993). This modification which
comprises the change of a serine at position 229 (241 Kabat

25 numbering) to a proline enhances stability (serum half-life)
by stabilizing disulfide bonds between the heavy chains and
has been reported to enhance improved tissue distribution
relative to a chimeric IgG4 lacking the modification.

More specifically, the rationale for development of

30 CE9v4 was to abrogate complement fixing and decrease FcR
binding activities. This antibody differs from CE9.1 in
that it contains the human gamma 4 constant domain (not
gamma 1) . However, while this was desired the outcome was

l]

not of a routine or predictable nature. 1Indeed, the present
35 inventors found that chimeric antibodies containing
unmodified y9 had the same Fc receptor binding as the ¥2



nodi fication). Finally, the rationale for the manufacture 15 of
CE9[err]4PE was to enhance the stability over chinmeric antibodies
.containing unnodified [err]4 or a nmutation at one site (E nodification).
This antibody contains the gamma 4 constant domain nodified at two si'tes (P
and E. nodi fi caWOOMRISR0 As di scussed, the human [err] 4 romeso&ds2s
domain was selected as the isotype for abrogation of effector functions,
i.e., reactivity with human Fcy receptors or Clq,.and absence of depletion
of CD4[err] cells in vivo. These four candi dates were sel ected and
expressed in CHO cells. 25 Two of these candi date nonocl onal
anti bodi es were s d f ensia/ : 1al ,CE9l err]14E and
CE9[ er r ] 4PE. Asaﬁggggéfbot??fﬁsﬁétiighgﬁ#%?ﬁiggg%&Faﬁ§g oz i%Léé%{%{%HTﬁ?
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15 of CE9Y4PE was to enhance the stability over chimeric
antibodies containing unmodified ¥4 or a mutation at one
site (E modification). This antibody contains the gamma 4
constant domain modified at two sites (P and E .

modification).

20 As discussed, the human y4 constant domain was selected
as the isotype for abrogation of effector functioms, i.e.,
reactivity with human Fcy receptors or Clg, and absence of
depletion of CD4* cells in vivo. These four candidates were

- selected and expressed in CHO cells.

25 Two of these candidate monoclonal antibodies were
selected for more extensive study, i.e., CE9y4E and CESY4PE.
As noted, both of these contain a glutamic acid substitution
in the CH2 region introcduced to eliminate residual FcR
binding associated with Y4 constant region. In addition,

30 CE9Y4PE contains a proline substitution in the hinge region,
intended to enhanced the stability of the heavy chain
disulfide bond interaction. _

These antibodies were found ‘to be indistinguishable in
their affinity for CD4, molecular weight, stability to heat

35 denaturation, suppression of MLR, absence of binding to FcR,
and lack ‘of "activity in ADCC and CDC. Thus, both of these



15 Activity _ CE9. 1 CE9[err]4PE In vitro 20

M:R Yes Yes Clqg Bi nding

Weak No CDC , No No ADCC

Yes No FcR Bi ndi ng . Yes No 25 Im vivo
(Cmi mpanzee) Dewbeot/ogast of CD4 Cel s : Parti al NecERdodiasgt or
Modul ati on Yes Yes 30 In vivo (HuCD4[err] Transgenic

m ce) Depletion of CD4 cells : Partial No CD4 Recept or

Modul ati on Yes Yes ADCC= Anti body Dependent Cell ul ar

Cytotoxicity 35 CDC Conpl ement Medi at ed~@8rl ul ar Cytotoxicity FcR Fc
Receptor MLR M xed Lynphocyte Reaction 40 . Thyus, these results
confirmthat ch¥et %&:{a% ﬁ%ﬂﬁ@s’: ey VB‘%’& SHBEQHi%LCE‘?ﬁ & gl affdnigyefPon
whi ch bi nd humemAlSH¥i thviie FdRcnd aomplemeht cef fect ol Chirits g Vi I t ue of
the selection of spegifi . lgN« S e S WO 97/ 09351,
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exanpl e nonocl g%a ant i Bgdépslcﬁét%loe@algg rhgge%%%'?cﬁé o?e%q it opfﬁﬁﬁé'ﬁ%ﬁﬁ,
nmonocl onal anti ‘t%b#%%epﬁi@ﬂ,e"ﬁﬁnoésmﬁi eneeddy cheamesudespt or
fusi on protu@ nswith cthénifgsdlified damkR48/ gRSlet{¢ G lg in
ronoctonal ant Giibade WAt il SEY GGl Sl e e e

TABLE 1
15 Comparison of Effector Functions of CES.1 and CE94PE

Activity CE9.1 - CESy4PE
In vitro

20 MLR “ Yes Yes
Clq Binding Weak No
CDbC ' ' No No
ADCC Yes No

. FcR Binding - o Yes No

25
In vivo (Chimpanzee)
Depletion of CD4 Cells Partial No
CD4 Receptor Modulation Yes Yes

30 In vivo (HuCD4* Transgenic mice)
Depletion of CD4 celis _ Partial No
CD4 Receptor Modulation Yes Yes

ADCC= Antibody Dependent Cellular Cytotoxicity

35 €DC  Complement Mediated Cellular Cytotoxicity
FeR Fe Receptor :
MLR  Mixed Lymphacyte Reaction

40 Thus, these results confirm that chimeric antibodies
may be produced according to the invention which bind human
CD4, which lack certain effector functions by virtue of the

- selection of specific constant domain sequences.



interaction. Also, in the case of treatnment. of rheumatoid 15 arthritis,
t ke subject antibody may be adm nistered in conbination with other

t herapeutics, for exanple Rapanycin, Leflunom de, Tenidap, RS-61443
(Mycophenol ate Mfetil), Surenyl (sodium Hyaluronate), anti-TCR (V[ eTr] 17)
pepti de vacci neyoémerssp X (anti-MHC vaccine), and extracor por @ghrtos/14374
protein A immunoabsorbents or conbinations thereof. Additionally, the

subj ect antibody may be administered in conbination with other antibodies
produced according to the invention or known in the art which are specific
to human CD4. This may result in synergi stic28ffects, for exanple, 25 if
these antibodies bind_to djifferent epi es .of the CD4 protein. The
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SPECI FICI TY FOR c_ex | e of. the hods and
35 antibodi es of ?ﬂs- ?1%/%#[ ﬁ\gﬂﬁm‘&%@?&% o &} modulators tor the
PCT/ US96/ 14324 - Goeatmnert 0f autsimmmec disonderal |xmﬂ.tBi;mg |£dxt rmameadul t

cynomol gus mankeynéiidtel Sauiiatiensioruen BobiBos: err]g O%b%‘%’ﬂ?%g}%%

I ntranuscul arly, multiple sites, .wth.150-300
(sCD4) or cell- ﬁgn% °35r13?1é's° mbinatien. wifh gther ¢ompRunds taddie: ifpx
cell line SupTi tl:semignemstafl(khej gad.jtlimﬂ.ar B.ﬁmuaseaédamﬁ/ﬁﬁi et

Wkatirdey
2-3 weeks a tot P bEH?( n of -
100[err] g of scgéhé)n?o e I ngul na %ﬁgg %Féi%b% Aé‘??é"*ﬁ% éﬁl&P
the draining | yn%hh%c%quf%ﬁrhéc’ﬂ) exggpget wpgﬁC%m%} o%ﬂ-ﬁ%bmnsﬁmble
Lynphocyt es mer eréespyes ﬁfdﬁ”é:lﬂhe HoymF-aQﬁﬁanﬁééléﬁhi *ﬁﬁ:.b%?i%hsa'%% IL2
rinsing with sterile DNEMnE"&éI?Hﬁ b suspggglon was pas rough a
nyl on gauze and FSFFRYPEY BRP &&%S‘ SRigs OFSCRphey fusier preseins
Approxi mately 1 whiﬂ{xeamﬂagqumdw@iee@ngpsaSﬁﬁﬂdﬁﬁbﬂibnTrarﬁi YA UTg in
chloride buffer t(i&:?c@'ﬂ.ox?ﬁ @lb%'&le\gamght gntagonlze the B7/CD28
interaction. Also, in the case of treatment of rheumatoid
15 arthritis, the subject antibody may be administered in
combination with other therapeutics, for example Rapamycin,
Leflunomide, Tenidap, RS-61443 (Mycophenolate Mofetil),
Surenyl (sodium Hyaluronate), anti-TCR (VB817) peptide
vaccine, Anerva. X. (anti-MHC. vaccine), and extracorporeal
20 protein A immunoabsorbents or combinations thereof.
Additionally, the subject antibody may be administered in
combination with other antibodies producéd'according to the

-invention or known in the art which are specific to human
CD4. This may result in synergistic effects, for example,
25 if these antibodies bind to different epitopes of the CD4
protein. _
'~ The following examples are presented to further
~describe the invention.

30 . EXAMPLE 1
CLONING AND EXPRESSING A MONKEY/HUMAN
CHIMERIC ANTIBODY WITH SPECIFICITY FOR CD4
The following is a specific example of the methods and
35 antibodies of this invention.



37[err]C for 5 minutes to |lyse the erythrocytes. Lynphocytes were
collected by centrifugati on and resuspended in L-|eucine nethyl ester (LME)
and incubated at 37[err]C for 45 20 mnutes. The LME treated cells were.
filtered through a nylon screen and centrifuged. 1m of fetal calf Ser um
was added, the“ﬁ.\% uspended and washed twice in serumfree,cfEiP

cells were counte }"3??3 m xed into a single 50m conical centrifuge tugg
together with an equal nunber of 25 K6H6/B5 heteronyel oma cells, prewashed
twice in serumfree nedium Cells were gently suspended in 1 ni of 50% PEG

(-pol yethyl ene glycol) added slowly with genBloe stirring over a 1 minute
period. The cells were then resuspended by the addltlon of 20n1 of

serumfree nedi um ov&ens , A o ggto dilute
out the PEG  After msga@gtt rﬁﬁlgg%wqié,@ &0
resuspended at a concentration of 5 10 err I n medl um

cont ai ni ng 20% PELBRAEE FENERF) a4 Htﬁﬁﬁuﬁ‘F Y'ntacF glidnle
mcro tissue culs&uée,phﬂthslm Iwdpgrichaolublle CBE AsCBe)uadr \edllBnedf- HAT
medi um (0. 1 ) d

ho Ueos) 1adDy) pEaRegltE % £ (eéli%s%r £on/LRe oo oW §P11a 3 HReqSyRT2
bef ore screeni ngsisgr eeﬁtwgd@rd Fiélé-ﬂf@,tl | Aysupdsatientwes med)reﬁrﬁ
Anti-CD4 The asgay BeRS! &M EbEEL WYt igicD4iRaCH T IThb! MoNRSy Adad BddMseg By SA

pl ates were coat,eq W e nant_ s nc ntratlon of, 100ng per

wel | and bl ockedBaeeh E%Bgv}n&@“%e%rﬁ%d%gﬁtﬁ Ehe ngg’-“s%a } grsgionm o enes of
hybrlbd;)ma 10 S;J}nhlight anf onre eweelrtlairex rohe éa:alinﬂngl 1ymyoh alddevefirdnd thet 4

i ncubate wi mi e
by |ncubat|$(')§ W@?ﬁé[ err ?ﬁ%%fé%f%é&%ﬁlﬁ huEl "g&%? v%a% rﬁ)"%%;#

for 60 m nutes. TEPMeEhRadVFRR RS sFF-PFE%I méé?lnam W@Itlbs
were 15 count egrieRidedDMER GOSDIGE! . THO ULV gu Téhﬁlwrﬁaé a?ééea/%hfdhgh

°p

dupl ) cate and, e pMBE] QUR, CELd S LAIRIPRS, YRk BBl POF T sy LTS
anti-sCD4 posit ifwas Igeminutes.

15 Approximately 1 x 10° lymphocytes were suspended in
Tris-ammonium chloride buffer (16mM, pH 7.5) and warmed to
37°C for 5 minutes to lyse the erythrocytes. Lymphocytes
were collected by centrifugation and resuspended in
L-leucine methyl ester (LME) and 1ncubated at 37°C for 45

20 minutes. The LME treated cells were filtered through a
nylon screen and centrifuged. 1ml of fetal calf serum was
added, the cells suspended and washed twice in serum-free
RPMI. The cells were counted and mixed into a single SOml -
conical centrifuge tube together with an equal number of

25 K6H6/B5 heteromyeloma cells, prewashed twice in serum free
medium. Cells were gently suspended in 1 ml of 50% PEG o
(polyethylene glycol) added slowly with gentle stirring over
a 1 minute period. The cells were then resuspended by the
addition of 20ml of serum-free medium over a 5 minute

30 period, with gentle mixing to dilute ocut the PEG. After
washing twice with serum-free medium cells were resuspended
at a concentration of 5 X 105/0.1 ml in RPMI medium,
containing 20% fetal calf serum and gentamycin and placed
into 96 well micro tissue culture plates at 0.1 ml per well.

35 An equal volume of HAT medium (0.1 ml) was added to each

I3



screened for the ability to bind to cell surface CD4. This 20 was done by

I _Rhi bition of binding of an anti-CD4 nurine nonoclonal, ternmed 1F3, to the
CD4 positive cell line supTl. Briefly this was done by co-incubating

di fferent anounts of nonkey anti-CD4 and 10[err]g of [err]l-I|abel ed '1F3
wth 3 x 10[ er rWOSU@PBSt cel I s/well in a 96 well plate. After iranise#idgag for
1.25 hour at roomtenperature (about 20-25[err]C) cells were renoved by
vacuumonto glass fiber filters. After extensive washing with PBS the
filters were counted in a gamma counter to.dgqternine the inhibition of 1F3
bi nding to supTl cells by the nonkey hybridoma supernatants. 30 A
candi date cl oneweds &hasehe WyisFidy cliltrkditolbirohodyrt DaL13hQups BdFHRY

i nhi bition agai nst %€§ The clone was isotyped using human isotyping
reagents and folngs %% an 1 g& possessing a | anbda |ight chain. This cel

| ine was grown up to |arger nunbers for clonlng of its |nnunoglobulln 35
genes. WO 97/ 09354araening ; el 5/ 14324
-32- d oni ngg of Heavc ' éty é o

| mortalized B-cells RNA i solated from1 x 10[er nonkey

i mortalized B-cell STB§| ?‘@S?‘}ﬁet‘bLffﬁ‘?mntﬁn%&rﬁp&c?ﬁﬁﬁi&%ﬁﬁo‘ﬂas @R 5
tenth of the tofeallleké: VERISK aulldttesrlerss icogiteds wishdedcombitnant "L at a

g0 T 01 SOnUShEghEAg: AL WF Aibhd B! SR1Y1 AAICHABERSE wiXE 16U le the

anount of singl reac
PCR react i ons e&éﬁumnél}a%-’epo#ﬁ RRSsi 8% PJVP&-F-FI]JOFﬁnPf-thqﬁm% 10
ol i gonucl eotg de sﬁbem&6aﬁ@niz§¢éﬂmw@|fﬁonf @akhi eztewnaﬁatﬂl@asah?é with

Shoun i n i gur e Lheubale i eh | 8L oI cast il BB R 2 F 60 SRR or 1 ve
5' | anbda IeladeBJ.ndd]ngnwas odemmwddqruquha:tltenswmnt &me@ne@ g ||
fun. Reaction cobbspaal, @F oo Ak PRt dLTer o iaiien,  AneRS T in
intriplicate. Washppgdfers bimesonith: dimtildedywabarn the W¢§#ﬁ wee n
anplificatipg resahtedSiNes egdrifia ountp . 20Poaieide! felldhRere re-assayed
in duplicate and the hybridoma cells from those wells
subcloned three times, first at 5 cells per well then twice
at 1 cell per well. At this stage anti-sCD4 positives were
screened for the ability to bind to cell surface CD4. This

20 was done by inhibition of binding of an anti-CD4. murine .-
monoclonal, termed 1F3, to the CD4 positive cell liné supTl.
Briefly this was done by co-incubating different amounts of
monkey anti-CD4 and 1opg of '2®*I-labeled 1F3 with 3 x 10°
supTl cells/well in a 96 well plate. After incubation for 1

25 hour at room temperature (about 20-25°C) cells were removed
by vacuum onto glass fiber filters. After extensive washing
with PBS the filters were counted in a gamma counter to
determine the inhibition of 1F3 binding to supTl cells by
the monkey hybridoma supernatants.

30 A candidate clone was chosen which produced an antibody
that showed strong inhibition against 1F3. The clone was
isotyped using human isotyping reagents and found to be an

- IgG2 possessing a lambda light chain. This cell line was
' grown up to larger numbers for cloning of its immunoglobulin
- 35 geﬁes.



20 VH4 heavy chain prinmer (5 - ACTAAGICGACATGAAACACCTGIGGITCTIT 3') and
| ambda prinmer (5 ATCACAGATCTCTCACCATGACCTGCTCCCCTCTCCTCC 3',) gave strong
bands on agarose gel electrophoresis. The products of these reactions were
used for cloning into the vector TCAE 6, 25 which contains human 1gGlL and
human | anbda covebzesssr egi on sequences. Cl oning of the two vapcposssiuegi on
genes into the expression vector TCAE 6 was done sequentially. First, the
heavy chain PCR product and the vector TCAE 6 were digested 30 with the
restriction enzymes Sal | and Nhe |, the prggucts extracted with
phenol / chl orof orm and passed through a SEP DEX G—25 spln colunn The PCR
product was |igated &gy e c 3

of T4 DNA |igase. ARfksnim '“"mmjﬂ‘
of 10[err]l wth anlnsr .

ated nmaterj al S
used to transform X=OF 3“7' 97“35:'1“)]7 monkey “Lrmortalized
PCT/ US96/ 14324 B-3Sell=e|ussingStthet ggnand.)iinmdmt heothiorsfanated meehbd . pl ahed
onto LB agalg pl Qi 0 r [ n
anpicillinr esé%’gcnﬁ} Ctgp}'ﬂc{ﬂer |e§ﬁv\§'r %ﬁ }"E & ‘Hﬁé] s%]‘gm%%%g‘ﬁ?ﬁr ngJNA
Pl asni d DNA wasusing &an @l J#QQmﬁTe@é-H-géﬂthEQEI‘Qe EJEH“!Q}? andoyexersandar d
al kaline lysis. E@amlfmasem t bn‘éh@&eh%!it BECEhONaREWIRE $ihghleaBdrbhged and

e

e V3

the products ru 2% arose Iasmgs with serts g%

appr oxi mat el y é‘ﬁféﬁ a?et TERTCTRE su &t PERoni ng of
i ght chain vari-ed:rkta.omsgle;msh 1‘ﬂmé.qdeddnnesoﬁfsine5'l R{}hfami)lycspecﬁ.ﬁER
reaction asgqgnel/l B n £ ol

with the rzlst ri c]f{%&%nzynei;ﬁegg{ﬁﬂe@s g::h@ﬁ:.ﬁ e:%%%&"icﬂﬁérﬁ- Gtte

Pl asnid ni ni cul tegeishek vetde A I8¢ By GBPFF?P@"-V}'?QF-%P]#S‘J&H& aoEide.
Di gests giving @cﬁh‘d’.i]ﬁﬁﬁ Gin mmsm@el boﬁﬂ%%ﬁh\ﬂgﬁ:&cqmd positive.

arown up i n 1| ar G Ty e Fer pRACEAgREn TEL AR one o ERVRR ST ©

ant i body expres M&&Qaﬂef M@CE @AGQCP@EJ-GO‘W@% RRdmeysdcpnsainkag a

vector CLDNs Wa&h I site and a 3' lambda constant region prime containing
an Avr II site, were run. Reaction conditions were as
described above.  Each PCR reaction was run in triplicate.

The products of each of the heavy chain and lighp chain

amplification reactions were run on 1.2% agarose gels. The

20 VH4 heavy chain primer (5 - ACTAAGTCGACATGARACACCTATGGTTCIT
3') and lambda primer (S5’
ATCACAGATCTCTCACCATGACCTGCTCCCCTCTCCTCC 3') gave strong
bands on agarose gel electrophoresis. The products of these
reactions were used for cloning into the vector TCAE 6,

25 which contains human IgGl and human lambda constant region
sequences.
' Cloning of the two variable rggion genes into the
expression vector TCAE 6 was done sequentially. First, the
heavy chaiﬁ PCR product and the vector TCAE 6 were digested

30 with the restriction enzymes Sal I and Nhe I, the-prqducts
extracted with phenol/chloroform, and passed through a
SEPHADEX G-25 spin column. The PCR product was ligated to
the cut vector overnight at 14°C in the presence of T4 DNA
ligase. Approximately 500ng total DNA was ligated in a

35 volume of 10pl with an insert/vector molar ratio of 10:1.
Ligated material was used to transform XL-1 Blue competent -



20 itself is a derivative of the vector RLDN1Ob (253 Science, 77-79
(1991)). RLDN1Ob in turn is a derivative of the expression vector TND (7
DNA, 651-661 (1988)). RLDN1Ob differs fromthe vector TND in the foll ow ng
ways. The di hydrofol ate reductase (DHFR) transcriptional 25 cassette
(pronot er, cDN\WO92#5hol yadenyl ati on regi on) was placed i n berCRAIN614324

ti ssue pl asm' nogen activator cassette (t-PA expression cassette) and the
neonyci n phosphotransfer- ase (NEO cassette so that all three cassettes
are in tandemand in the same transcri pt|0n§I orientation. In addition, 30
the DHFR gene pronoter in CLDN has been repl aced by the nouse beta gl ob| n

mej or pronot er I n

repl acéd by a pglai'llyfp ’\Eg&g&aﬁﬁéh)r eaen%ﬁ:gge?%g&k %§'§ )r:.gﬁgc"rqlei?(#;* casgs}@t es
(Expr essi on, DHR®ET t%%rf:‘ﬁ}'ét@éﬁé’r%tsé’d‘gf F"&mal"‘ﬁécbﬁ%%’érl e@okﬂm (!DﬂDNA 35
V\%US?/ 8(932; |5 \1/at | vahphyill pesteistunth Yt ardsl etk pmcﬁédoéhlf

differs from RUBEOEPEEESRe (FRATHA TPp-vaS F?‘Sﬁ?‘cﬁ?g ﬁg ‘bcﬁiﬂﬁ?

been repl acéd bgulbhurésny z\atandarnd-alkaline &yedsamah@dj ycxgerte.tpr Qﬂﬁ er
enhancer (41 Oekést?@étﬁ:?%i#}{me% "—]""Fh% %r H%%l%‘ﬁl and
al our NSCT1pti onal

TCAE 6 differ from CLDN In
cassettes (inst®ad-8F RFFERFe gt ¢ arﬁi‘é’rﬁ%ei‘"’-t ba nﬁeﬁ'ﬁ%ﬂﬁ#ﬁm@lﬂ!ﬁﬁﬁlﬁl
| i ght chain congsebp wére rw@rwletrem&uesa feapkhéi Qﬁbs@@uéﬁt G il

| h ot h l.ab
PPght chai n_ kapbioitrthaly ¥4 .%%ﬁéyﬁ&%é Ete of el gt
al i otype K, GhalnnPCRIAE@ft rRATNe W%Qﬂébmﬁncmmdnmgalhhd drda:jaqr
const ant Teg] NchSs 4 KgLeE O | 6t R0 i etasegg cPifn GEARIPBAY 73 NUS.

Mcg minus, Ke m nus al I oty human |rmu
constant regi on3nAnAEE c%‘%t]‘ ﬁé’g!-‘éb‘mrﬂ#f-’ g Ivegne

was a ganma 1 cea&éeﬂédrhglmﬂﬁ@ahterImgaﬁmm II. Digests giving
an insert of approximately 400-450 bp were scored positive.
15 Plasmids containing both Sal I/Nhe I and Bgl II/Avr IIT
inserts were grown up in larger quantities for DNA
sequencing.

34 CLDN

The tandem chimeric antibody expression vectors TCAE
5.2 and TCAE 6 were derived from the vector CLDN, which
20 itself is a derivative of the vector RLDN10b (253 Science,
77-79 (1991)). RLDN10b in turn is a derivative of the
expression vector TND (7 DNA, 651-661 (1988)).
RLDN10b differs from the wvector TND in the following
ways. The dihydrofolate reductase (DHFR) transcriptional
25 cassette (promoter, cDNA, and polyadenylation region) was
placed in between the tissue plasminogen activator cassette
(t-PA expression cassette) and the neomycin phosphotransfer-
ase (NEO) cassette so that all three cassettes are in tandem
and in the same transcriptional orientation. In addition, -
30 the DHFR gene promoter in CLDN has been replaced by the
- mouse beta globin major promoter (3 Mol. Cell Biol., 1246-54
. ' (1983)) and the t-PA CDNA replaced by a polylinker. Aall
three eukaryotic transcriptional cassettes (Expression,
~ DHFR, NEO) can be separated from the bacterial plasmid DNA
35 (pUC9 derivative) by digestion with the restriction
' endonuclease NotI.



20 acids 114-478 allotype Gmla, Gmlz), which was derived via anplification
of cDNA by a pol ynerase chain reaction. (c) DHFR, containing its own
eukaryotic pronoter and pol yadenyl ation region. (d) NEGQ al so containing
its own eukaryotic 25 pronoter and pol yadenyl ati on region. 2) Thé” human
I munogl obul i nwo gigeasmand heavy chain cassettes contai n synt hepdfrusdedsssl
sequences for secretion of the inmunogl obulin chains 3) The human

i mmunogl obul in Iight and heavy chain 30 cassettes contain specific DNA

| i nkers which allow for insertion of |ight and heavy i nmunogl obulin
variabl e regions which maintain the transl &t3%nhal reading frame and do not
alter the am no acid l.L.y found in  l.aunqgl obulin, chains._The,

i ncor por ation of the%éﬁglgggfé’é& ?‘B‘EO&#‘% usen £heoRows JkTR on of rene
vectors TCAE 5. dfarcheT @aEylinkdhehas dreery meplidved biyuehg! Rbbh Neytahégarsl
heavy vari abl e

PCT/ US96/ 14324 3%, rg‘é‘f“%%‘g‘géﬁe?rwo?ﬁ"t‘%@ré’r‘ﬁ"ltf’éDE“HSPSPBh;‘/ﬁi%%' 9Y

line E9.1, into (R@AB)3 -l ed to the construct which is deposited in the ATCC.

The construck, Wwhi chThas eRpeBsdesnsSvéstbrantathisch aﬁaoéeﬁzferaiﬁfe%ém
ai n

ant i body cont ai _cyhonol gus 5 nonkey i munogl obulin heavy c
vari abl e regionqiﬁ%Pgﬁnﬁﬁﬁggus nonkey i mmunogl obulin |ight chain variable
regi on, whose sequendgs afbeyhoentain Faour ¢exrahsandp?ionaipeassactes cl oned

fromthe anti-GQ&dgtgahde%aﬁﬁféé)li{ﬁfé%hagm'gyae%ﬁavy chai n constant region
10 t

I's of human origin o e ganmma 1 [sotype and Grla, Gilz allotype. The
| anbda |ight chain constaﬁ?’regiBﬁmﬁ% Wegioglcohydin dighinchaint¢onaiant

m nus, ntg monuegdonl Veeieed tankmpbifldadie ofT RONATBYNL0bODyhd FaSiENES
are cloned int o%n@@gkagg exglrze,g@%ﬁqs :ﬁeq%ﬁ_r TCAg 6, ,described in the
af ore-ref erenced applications™i porat e ShySr EREr BHBBR whi ch, when
el ectroporated ilmmunogdobudinl Light ethain kapGiiOconstianedreghonk (Rdtatan
anti - CD4 chi ner ighmibakiiBgdymifBea s COMBIFIUG! Aa3eLbReRNAP! €hfa DRSrEEeNs
used to transformthe bacteri al ftéain %%;¥1BI e, Selected in the
antibiotic anpi& § AHmgHg immunoglobulin light chain lambda constant region
15 (Kabat numbering amino acids 108-215, genotype Oz minus, Mcg
minus, Ke minus allotype).

(b) A human immunoglobulin heavy chain constant
region; in both constructs the human immunoglobulin heavy
chain was a gamma 1 constant region (Kabat numbering amino

20 acids 114-478 allotype Gmla, Gmlz), which was derived via
amplification of cDNA by a polymerase chain reaction.
_ (c) . DHFR; containing its own éukaryotic promoter
and polyadenylation region. '
(d) NEO; also containing its own eukaryotic
25 promoter and polyadenylation region. '

2) The human immunoglobulin light and heavy chain
cassettes contain synthetic signal sequences for secretion
of the immunoglobulin chains

3) The human immunoglobulin light and heavy chain

30 cassettes contain specific DNA linkers which allow for
insertion of light and heavy immunoglobulin variable regions
- which maintain the_translational reading frame and do not
alter the amino acids normally found in immunoglcbulin
chains. The incorporation of the changes described, led to
35 the construction of the vectors TCAE 5.2 and TCAE 6. The
cloning of the immunoglobulin light and heavy variable



20 deposited as a bacterial cell suspension in sterile LB nmedium

cont ai ning 15% gl ycerol. DNA Sequencing Pl asnm d DNA was prepared from 100n
cultures. It was 25 further purified by precipitating (1 volune) with a

m xture of 2.5M sodi um chl ori de and 20% pol yet hyl ene gl ycol (6 vol unes) on

i ¢e for 15 m nyiod9messf ter centrifugation at 10,000 x g for 20pcintudb/Rdnng t he
pellet was washed with 70% et hanol, recentrifuged and dried in a Speedivac

(Savant). 30 The pellet of DNA was resuspended in deionized water at a

concentration of 150-250 [err]g/m . Sequencing was carried out on S[err]g
of doubl e stranded DNA using the techni que=8f-Sanger. Sequencing Ppriners
whi ch were honol ogous t o sequences W thin the géﬁresm on vector fstream

and” downst r eam SFIEPE HETFEHe |5heh EERCR4 o ReRerobyeridona ek sLims e

used. The inseEpslyeirtscTrABic@ddd ﬂmoltheScthtSucﬁndhﬁchtgs RlephidAsdd ans-
WO 97/ 09351 14324 36 Two

PCT/ US96/
cl ones of anti &Bﬁ ?‘l g%f C%}Eliel ncoannscfﬁuct, Iw(r)"rjfgg B?S ﬁr? & n each
gener at ed from Wapehagrcedsrs ri%t%ﬁﬁeﬁ-eaabqbedyedontam ettlielcynbmtﬂ@:r

to determ ng whgbhre amm,mgégggdlcﬁ ey | ng the
PCR 5 reaction. Both f the hosen heav g@g%g?%ﬂa{}%fgabgé chal n cl ones

were found to bEYPEEA Y cmoyn PP&’-Feﬁgﬁht e%#n rfRFkaRImt no
errors had beenregiomdmmbelweq@rtdus au:pl shoeat mnrmszl aﬂ'ez Sequence

g(pﬁ ggsﬁgtnl ef %n%%ﬁn%lr& Chg"'lqr‘;"ergélzife1 t| - gﬁdgﬁ e exXp r Jo%’% 1 'I]dﬂ:e 5. 2

and TCAE 6 are B8t 10n| Thetheary qhains conssanst EQQ@OR ni-%gbﬁthujnax pregEiro e

into the celd |thesgsnms 01 alsbighia kuia dﬂﬁeaUéﬁJ.htal &9@5 t %
origin, is al solagée t0 be exPressed t r,ansi, ent e cel I'TT ne COS

cel | expression stant, HegHon é@SaEéP WAL (XH Thn © ) dhe
before the traneﬁeninm, smcg heinus eyenotyod b.ﬁd5ﬁe7ﬁ%'@§r&1 d.he The

20 Transfect | on“Uipyagl ol i RELS1oAL, 4 1Fe Fug fpaliiaiiad 1 00 11D

expression vector TCAE 6, descrlbed in the afore-referenced

15 applications 1ncorporated by reference, which, when
electroporated into the mammalian cell line CHO produced a
monkey/human anti-CD4 chimeric antibody. The DNA construct
described herein, has been used to transform‘the'bacterial
strain XL.-1 Blue, selected in the antibiotic ampicillin and

20 deposited as a bacterial cell suspension in sterile LB
medium containing 15%_glyterol.

DNA Seguencing

Plasmid DNA was prepared from 100ml cultures. It was

25 further purified by precipitating (1 volume) with a mixture
of 2.5M sodium chloride and 20% polyethylene glycol (6
volumes) on ice for 15 minutes. After centrifugation at
10,000 x g for 20 minutes, the pellet was washed with 70%
ethanol, recentrifuged and dried in a Speedivac (Savant).

30 The pellet of DNA was resuspended in deionized water at a
concentration of 150-250 pg/ml. Sequencing waé carried out
on 5ug of double stranded DNA using the technique of Sanger.
Sequencing primers which were homologous to sequences within
the expression vector upstream and downstream of either the

35 light chain or heavy chain inserts were used. The inserts
were sequenced in both 5’ to 3! and 3’ to 5' directions.



0.5mMM Na[err]HPJ err] 1nM MgCl [err], InmM CaCl[err]). 30 [err]g of cesium
chloride purified TCAE 6 plasm d containing the anti-CD4 nonkey/ human
chinmeric heavy and |ight immunogl obulin chains were m xed with 3m of DEAE
dextran per dish (1 ng/m in 25 TB). The DNA was.  all owed to i ncubate with
the cells for 53t 37[err]C. DNA solution was renpoved a

with 3m of 20% glycerol for 1.5-2.5 mnutes, after which the cell's were
twice washed with TB. Cells were incubated in 5m of fresh nedium

coht ai ni ng '100uM chl oroqui ne for 3-5 30 hours at "37[err]C, after which they
wer e washed tw ce W|th medi um and i ncubat ed3fth nornmal DVEM for 72 hours.

Super nat ant (100 Y framthe n ed COS cels vva assayed at |
various dilutio |E|' & ge%ﬁ&e&ég ﬁ‘ﬁ O%F ag‘# EFPsal %%%ngm Yue.
Goat anti - human dmn’héavwaehasﬁdeaaht génerdat&d Synl sepagitpl RCRSréack tons

per oxi dase-| abel,od 0934, A0LEA" PRt 8518 1%L ALcRRMRQ Moo oy,

st andard
-37- ELI SA condinucdestidesScbahgeswbad beem dintrqdunedc dubdéngethe mcmd 40

ng/ m of nonkey/ hi t tRQU¥ho | 8 wer e
concentr at edglo %I%agﬁld Hggtﬁl ﬁeg;% recté%?qglawm A tﬁog%m p05| t| SupTl

cells. The 5 p&P@ifarlRREE-YRBAKEFUEH: FD 3Ly PXFEvﬁh?lﬁLﬂ%‘Fﬂ-re
i mmunogl obul i n lengthsedoasizmingi thae wdermaa ined (behhr phero@aped tdueing

Al so, the nonke n /h n we used
fo i nhibit the b e {845 pBRLRY. MR Sulliilonr o bhe B {THRy,
These results ddie®vat ﬁaﬂeélghét Chﬁénﬁohkéwmnmmn é‘damaﬁahtaaﬁtzbody (ATCC
No. 69030) rgt only binds to CD4 positive cells but -is able to inhibit the
bi ndi ng of 1F3toCD40$|t|vecIIs' i el thei
concentrations of wheRFEr=FEreEy-<Lantirat — E & exanpl e
relates to the in vi hhe iau:purtesslheh vhatartma.mmﬂf'mﬁﬁ €, arechotli oy t s

ef fects on T celduiy o b arseanfaedskgbieg[m&aeaa eBobefet bh o1 o BREP! Of

20 and conpl enent__bi_ndi ng _properti_es t s capaci t iate A and
CDC r esponses. 19e1dd diitvesn SPRH R apd, fHQ but, because it’ includes the SV40

15 origin, is also able to be expressed transiently in the cell
line COS. COS cell expression was performed as follows: COS
cells were seeded one day before the transfection so that
they would be 50-70% confluent the following day. Culture
medium was removed and the cells washed twice with

20 Transfection Buffer (TB - 140mM NaCl, 25mM Tris, S5mM KC1,
0.5mM Na,HPO, imM MgCl,, 1mM CaCl,). 30 ug of cesium
chloride purified TCAE 6 plasmid containing the anti-CD4
monkey/human chimeric heavy and light immunoglobulin chains
were mixed with 3ml of DEAE dextran per dish (1 mg/ml in

25 TB). The DNA was allowed to incubate with the cells for 1
hour at 37°C. DNA solution was removed and replaced with
3ml of 20% glycerol for 1.5-2.5 minutes, after which the
cells were twice washed with TB. Cells were incubated in
5ml of fresh medium containing 100uM chloroguine for 3-5

30 hours at 37°C, after which they were washed twice with
medium and incubated with normal DMEM for 72 hours.
Supernatant (100xul) from the transfected COS cells was
assayed at various dilutions for the presence of antibody by
an-ELISA-based technique. Goat anti-human lambda was used

35 to coat 96 well assay plates and a peroxidase-labeled goat
anti-human’ IgG as the detection antibody, under standard



effects on CD4 receptor nediation and | ynphoid subsets in peripheral blood
were anal yzed. The followi ng were anal yzed. The followi ng materials and
nmet hods were used in 25 ‘this exanple. [Anderson et al, "In vitro and in
vivo characterization of a prinmatized mAb to human CD4: mAb causes €4
recept or nodulV@PH3EUt not CD4 T cell depletion in chinpanzeesiosheriadas
Material s and Methods Ml ecul ar Construction and Expression of PRI MATI ZED'
Anti- CD4 Variable region i munogl obulin genes were anplified by PCR and
cloned from a heterohybridoma derived from;w-m)nkey 35 imunized with
SCD4, as previously described [ Newman, R A, et al, "Primatization of
reconbi nant anELIS& eeonflidtions WO ©U$ 0eshlls were found to produce between

- PCT/ US96/ 14324 4- | r aBY,

chinmeric anti bogsgngalqﬁ];? ﬂ%ﬁﬁfcﬁ%k%&kncﬁ%rﬁlggﬁgggsé g%‘fgeﬂeavy
and |ight chaii¥ g8oPE pUpeTRAtRREVORS eCCPMQmednﬂ-Q fotdsandtwsed in
expr essi on VeChoairE@BEbﬁndhﬁgaRtﬁnﬂ@ tfa‘ﬂrea@% ‘MPE:SﬁSd afhé‘n
| gGl[ err] ter stag ¢ | ﬂt rat n_int.o. gﬁ
supra] . Th? ec BGERAE Lo SRS B 3¥.mt+1a9 ané%ernnaraﬁian?e aman
met hot r exat e alimomadgdebulinnwere cused cay cd (i titviec Andxpegative | eomtso s
antibody in exggg?egftiz.égyg/ nhggertﬁewlfﬂadml QAg1Pnecel I line was

generated that rown I'n suspensi on and pr.o reSS|veI expanded

bef ore i nocul afies¥Feyy TymRB FBW?Fb‘éraﬁ"%’a‘c@ﬁ vyexmnpes: tg inhihigetheal e
production of Mindiagnefioal high apfibbey afowss uﬂaldmwthpbrraﬂtwlors"

Bi oTech 8
passi ng cubY ur drehs. FAELES irandtrated vH¥ (RE merkelantiBin "M comttaait oo
m , Biopr ocessmung:.bndy) (APCEVNous6902QLindtbranled himkds pbotphapesiriver ed

| H 7.2, f [ 533 i bi l PBS
?ra:t: Ineapbasel | r?%tl\%/%sﬁ%gelgs?égél S %gﬁ?\% Bai%ralg%;y e??? vmé]{)]‘f'n
col umm vol umes RoSigiyg &SE@FCIECFBPEC”P‘M@J;&lw tﬁi‘ﬂ\eeFOBFIentUati@%%v%fy
was around 90%whBldyemsakeywafitbbeaghért FpHEsdimnd passed

15 '

) EXAMPLE 2
This example relates to the in vitro functional

characterization of CE9.1, including its effects on T cell
proliferation and IL-2 production in MLR, its Fc receptor

20 and complement. binding properties, and its capacity to
mediate ADCC and CDC responses. In addition, the in wvivo
effects on CD4 receptor mediation and lymphoid subsets in
peripheral blocod were analyzed. The following were
analyzed. The folloWing materials and methods were used in

25 this example. [Anderson et al, "In vitro and in vivo
characterization of a primatized mab to human CD4: mAb
causes CD4 receptor modulation but not CD4 T cell depletion
in chimpanzees".]

30 ’ ‘Materials and Methods

Molecular Construction and Expression of PRIMATIZED™ 2Anti-
cp4

. Variable region immunogiobulin genes were amplified by
PCR and cloned from a heterchybridoma derived from a monkey

. 35 immunized with sCD4, as previously described [Newman, R.A.,
et al, "Primatization of recombinant antibodies for



through a @ Sepharose colum (Pharnecia). CE9.1 bound to the colum which
was washed with 25 MM Tris-HO, pH 8.5. 25 Antibody was eluted with 50mM
Tris-HO, pH 6.5 containing 100mV NaCl and concentrated by defiltration
(MI1lipore Pellicon) against USP injectable normal saline. CE9.1 was

fi-nal |y filternggotgpasiugh a 0. 04 um Nylon[err] NDP filter (Pai’&rlﬁf%hﬁﬁ' on).
30 Binding Specificity: Binding of CE9.1 to CD4[err] SupT-18 ce

Ni nety-six well U-bottomed mcroliter plates (Corning) were preblocked for
1 hr. on ice with PBS containing 0.2% bovi serum al bum n and 0. 1% sodi um
azide. SupT-18 cells 35 (1 x 10[err]), prewashed with the sanme buffer,

wer e i neubat ed 3Ry 88 hiffad!dbalied 10uBRGERYRRLENS, Ole.CED. 1

WO 97/ 09351 , X i
(2.4pg/nL - 10P&CEPEAN poaingt | Bumar LREYh EEtAcoBOAAGY: nl:ijh‘iiﬁi t18929d .

mn. onice w tﬁéaaysaezanqiigaueemm'%m@ E@fgibabgéﬁés Oéte A Mdertuib e
lg). Cells wer.e washed t g{; resus%zsanded I.n

buf f
f or mal dehyde i F¥Rsp SAGISCEAFIDES ?%d’%ftﬁﬁe;sﬁ'g#i??o : eo‘?ﬁém(Becton
Di cki nson) . 5Bi rﬁashg.oﬁpandf exprgss@dlaaqsa:s Itgﬁml aftetr btablegimfedd=tilod 0

human peri pher gg‘?R g&eg | s & e from
human peri pherc%nt?o od u5| n e st an Qj oll/ pa L%Q%lg%t Igl fugat I on
t echni que [Boytﬁ‘ﬁp A lcaSésaramWﬁaﬂ%@m%cyﬁeyetwmt cwad

| ynphocytes”, THeldudifeki eenb‘e%eﬁelém@ﬂmhmﬁprebséaazevém&sf cont ai ni ng

I ph | bl | h d t h, Ha k'
per pneral L oMhRIANShepL-g5) | 5e (RO et eIk, RN SE0K S
i ncubat ed ¥t h C{_E(i[lerlﬁ-}lle U&SCEGIIQJ@Q@ [that] vas. grofmr 1ﬁOSuspensdozﬂf[qurqtﬁe
Cell's were thennsp EBpSeRPand i Wt ‘ﬂhbggig{;%ﬁ]&f gé’%?llow

anti-human |GG FEILT (srlsher %mentlflc After.inc tron on jce
addi tional 30 riREEcEeactPrs [REams oL JIAFIGTS5ahe PERdEFEiemf FACScan
i nstrument usi rng::ﬁmbommpmbaal.l ant Hool e wrnobhalllow BibérCalibrite

Crar |Vt SRR MBI ABLIRE 4 0910ds Ul feriard ve. rion
mAb CES.1l, was purzfled by passing culture
supernatant from the reactor through a Prosep A column (300
ml, Bioprocessing Inc.), previously equilibrated with
phosphate buffered saline pH 7.2, at a rate of 125 ml/min.
The column was washed with PBS until a baseline was

20 established and bound antibody eluted with 5 column volumes
of 0.2M acetic acid/0.1 M glycine buffer pH 4.0. Recovery
was around 90%. The eluate was brought to pH 5.5 and passed
through a Q-Sepharose column (Pharmacia). CE9.1 bound to
the column which was washed with 25 MM Tris-HCl, pH 8.5.

25 Antibody was eluted with 50mM Tris-HCl, pH 6.5 containing
100mM NaCl and concentrated by defiltration (Millipore
Pellicon) against USP injectable normal saline. CE9.1 was
finally filtered through a 0.04 um Nylon,, NDP filter (Pall
Filtration).

30

Ninety-six well U-bottomed microliter plates (Corning)
were preblocked for 1 hr. on ice with PBS containing 0.2%
bovine serum albumin and 0.1% sodium azide. SupT-18 cells
35 (1 x 10%), prewashed with the same buffer, were incubated
for 30 min.  on ice with varying concentrations of CE9.1



popul ation isolated by gating out all other events. 25 Subsequent

fd uorescent neasurenents reflected only gated | ynphocyte events. mAbs used
for quantification of doubly stained cells and subsequent studies on

chi npanzee bl ood i ncluded, anti-human CD3 (Leu-4-FITC, Becton D ckinson);
f‘l-=uor escei n- comQay#o3s1 anti - hunan CDS (Leu-2a-FI TC, Bect on 30pchusdsiiasan) ;
phycoerythrin-conjugated anti-human CD8 (Leu-2a- PE; Becton Dickinson);
phycoerythrin-conjugated anti-human CD20 (Leu-16-PE; Becton Di ckinson);

f I'uor escei n- conj ugated goat antihunan |gG F(ab’ )2 (Cappel ); and

phycoerythrin- conjugated nurine anti-CD4 (€KT4;, Otho Pharnmaceuticals). 35
WO 97/ 09351

Ti ssue “Cr oss- Reg%t?%?‘{rglb CE&%%@@“)evalc&&}gdwFﬁF 'ﬁ?%iys%vgﬁlél\%zrfdy %%"Pgr%n

human tissues. & o0 rmdms cah GRe: Wikdes at seceudobayey oantaibodyut (HITC=en
sections from Sfapdddergie dnouiioussl )L NCca1) e %l i) twie

i munoper oxi dase tec c hek, " The aV| | ot| n dorrpl ex
i n bi oanal yti ca?e%‘bﬂ’?’é‘g?‘foﬁt °nN§P§€ﬁ€m(2 in PB§ITand

cel |'s (CDA[ & r ]| anabyzediassims o FAQSZSin Ifﬂ.ewcaytbﬁét@aﬂd(f&ﬂ‘dﬂ Imdi@%nh)as a
negative control cell line. An irrelevant biotinylated nouse/ human 10
(19Gl) chinmeric anti body was used as the negat Ive antl body control. For

structures within th@oﬂ&nuélé@ﬂ&:é&ﬂfs?vﬁ&@r Qdoi&@é&aﬁ‘ﬁéﬂ hunfz y@ﬁ@!&ar n
the liver ep ﬁ& » b|| %lﬁ,ti@g& cells were sc
|ndependent11|2\/ aég%% s ’éb% Ctta);m‘%g Eé’ﬁ‘?%‘é‘ﬁ%l e‘iﬁf%ﬁ"é’everal
CngPPf : ggglr gtn otqcl[m:.m eﬁmn,nm,pﬂlmatﬁas of rieboad lﬂtﬂ&o@&sl f_(l)_L .
Igrglrjlp I ncl uded ‘gf d?g%aés‘s %{%%‘y@?ﬁ#ﬁs&g %%%%%N%Fﬁési%g% 511 } t9 ai I
macaques rats, )} ablFhe mrjaceddgyer epnbaining pawinharadl dledd rom
1-5 L of whol em@h@@ﬂclear cells (PMNC) were removed, washed with Hank’s

15 balanced salt solution (HBSS) and counted. 5 x 10° cells
were incubated with 20pl of CES.1 (25 p.g/mL), for 30 min. at
4°C. Cells wexre then washed with HBSS and incubated with
20ul goat anti-human IGG-FITC (Fisher Scientific). After
incubation on ice for an additionmal 30 minutes, cells were

20 analyzed on a Becton Dickinson FACScan instrument using auto
compensation and pre-calibration with CalJ.er.te beads.
Viable lymnhocyte populations were identified by forward vs.
right angle light scatter and the total lymphocyte
population isolated by gating out all other events.

25 Subseqb.ent fluorescent measurements reflected only gated
lymphocyte events. mAbs used for quantification of doubly
stained cells and subsequent studies on chimpanzee blood
included, anti-human CD3 (Leu-4-FITC; Becton Dickinson):;
fluorescein-conjugated anti-human CDS (Leu-2a-FITC; Becton

30 Dickinson); phycoerythrin-conjugated anti-human CD8 (Leu-2a-
PE; Becton Dickinson); phycoerythrin-conjugated anti-human
CD20 (Leu-16-PE; Becton Dickinson); fluorescein-conjugated
goat antihuman IgG F(ab’)2 (Cappel); and phycoerythrin-
conjugated murine anti-ChD4 (OKT4; Ortho Pharmaceuticals).



by centrifugation (1500 rpmfor 5 mn) at 4[err]C and washed by
resuspension in equal volunmes of PBS. The process was repeated once nore
and the cells resuspended in equal volunes of fetal bovine serum ,

Two- hundred microliters of 30 the cell suspension fromeach species was
pl.aced into a 3"?,”%? n| cal centrifuge tube with 20ul of CE9.plrirrasidsdrL) -
The anti body and celTs were m xed, placed on ice for 30 m nutes then washed
t horoughly with HBSS. 20ul of goat anti-human |gGFl TC (Fi sher Scientific)
-were then added and 35 the sanples mxed. Aftef incubation on ice for an
addi tional 30 m nutes, sanples were renoved4iromice and 10 WO 97/ 09351
PCT/ US96/ 14324 -41- n1_ of IyS| s buffer (0.01 M pot assi um bi carbonate, pH
7.4, containi ngHm&s 2 g gyl 0.1 M sodi um EDTA), prewar ned -

to 37[err] C, was ad do Sag . ?63"" t t or 15
mn. followed b cent ri, fugat [ on at %é&] E?c‘és?onrrég@ﬁl\trﬁf?%:g i clel I
pellets were wa t RHSEREFt | dRtetinyiared, Cﬁésé Ya§ tegfed n aﬁWQﬁj:aimﬂ)

EOVI ne ser ug] al g ]graISnOsegef%?@ﬂlmmalzdmg‘fbeehglbeigﬁh@@mﬁ W tnd | |1 Xeod/
y resuspending in.fixation buffer sodi_u ori nt n /o
f or nal dehydeé ﬁvﬁéﬁé‘agﬁﬁ%ﬁgﬁ‘“&mﬁé i ]tl ggh%?”eesk‘v\g# e

anal yzed on a Bédhenamdknﬁbmtfmmiamm hmmlmlaabv@plmaﬁim“

Functional Assayg,iOngiwa peﬁnd 1P 3mlxedsh1mhesﬁ§ (@S| Yréoused
Human or chi npanzee_ T cel

X 10 gculturedwl or W t hout-
CE9.1 in flat b&st Gh@dPHFéFbMEIF%n‘PER s’é\ﬁ’]eﬁBdéf 18 {FP4ri A% @ PegatisR ed
PBMCs (6.0 x 10[dahn:]rb10bba11nmﬂnérormarimldvamdbdoamﬁ y DAt &d s /human

fo 20 the Shi f RS FROmERLY) Rt ihottf waduad b b RS g
were centri fuge@orltn‘eleell pell ets washed with HBSS and then counted in a
l'iquid scintillationpeUupbSE. tE§§®e§arﬂﬂﬁéﬂ@%p%§:§%¥eré61ﬁéﬁéﬂw&fée Hurman

Sti il at or and FEETEE: S Eesct PR D E5E i SoREH 88 T ATALE IR (he
chances of a godam 3*. In some tissues d:.fferent structures within the
15 tissue were scored separately. For example, in the liver,
hepatocytes, bile ducts and Kupffer cells were scored
independently. : '

ecieg Specifici

20 Peripheral blood from several common laboratory
primates and non-primates was screened with CE9.1 for
identification of possible cross react:ivi't_y of CD4 positive
T cells. The group included chimpanzees, baboons, rhesus, -
cynomoléus and pig tail macaques rats, mice, rabbits and

25 dogs. ' Blood cells were isolated from 1-5 mL of whole blood
by centrifugation (1500 rpm for 5 min) at 4°C and washed by
resuspension in equal volumes of PBS. ‘The process was

repeated once more and the cells resuspended in equal
volumes of fetal bovine serum. Two-hundred microliters of
30 the cell suspension from each species was placed into a 15
ml conical centrifuge tube with 20ul of CE9.1 (25 mg/mL).
The antibody and cells were mixed, placed on ice for 30
minutes then washed thoroughly with HBSS. 20ul of goat
anti-human IgG-FITC (Fisher Scientific) were then added and
35 the samples mixed. After incubation on ice for an
a.dditior;'al 30 minutes, samples were removed from ice and 10



response in the HLA-uncharacterized random sanples of red cross buffy coat
bl.ood. In this protocol, none of the donor blood was treated with m tonycin
Cor irradiated. 30 THP-1 cel! adhesion assay to-neasure Fc receptor

bi nding activity of CE9.1 This assay depends on the bridging of two cell

| tnes, one expMQREIWFICDA and the other Fc receptors, by an aRETAUSER4EH
apnti body. The CD4 expressing partner used was the adherent nurine
fibroblast cell |ine DAP which had been WO 97/.09351

PCT/ US96/ 14324 -42- transfected with human-@&34 (DAP/CD4). The Fc receptor
bearing cells were THP-l DAP/CD4 cells were placed in 96 well flat bottom
pl ates (100ul / wef © fotysde buffay w101 A @pokas picarhenatey & Bift.. -

THlPl- 1/ frﬁl) I's \é\ereghaagﬁ?ﬁ@deiw Mlamrﬁsmﬂunofctﬂla!h.] S dﬁeﬁndﬁgé im é&&?mé ]EDTA), f
cells and induce e addition .0 o]
[err] I FN. [err] PERY Fﬁﬂﬁ@e ﬁﬁc‘_sl c%ﬁ zaﬁeri éﬁ"ggeﬁn i 3a:f'%?%ate£

acet onet hoxy esteomn( &mpemttmllﬁqr R Imsgy. i@lﬂ-mvle;lvxby cehtxifugat i

wih |oadingsbubseh (bl Percd ﬁ:E’BSngﬁélé@'éalq ] eead g neabnin b 0 1%
bovi ne serum al um n uspende at X rr V n.in 10n1_ of
the same buffer addem«p{xa}gst W&Hm té’ﬂ’ §lsey9m}%rbwgeﬁ (RpTUm

buffer and addedlb&mIﬂPaﬁdcel¢5$l§¢nzrm aride.l The. labkkedi eelbatweare f or 20

cach 4 i of colRrem PR FefRdretiing B ORI, Micee H30sm sBRHES | ©
tenperature. Celchdondde conbaimingd (9% dommaldehydeinfibtered thxpough a

resuspended}@t % 5210heEilces) | slgampﬁéé Iféréildualwea eh &F8edtém PBS
(wi thout cal cium, pagnesi um or %?mrer&fed E??)vvells cont ai ni ng 20
CD4[err] DAP celBigks °Pn§ﬁﬁ§?§ﬂ i 9¥Som t enper ature. 50ul of

CAM | oaded THP-1 cell suspension was then added and the plates incubated at
roomterrperaturfq;. MQL ar k X ol__wel : cell s

were al so assay ey, -1 Th PBS.
Wa

After the final as added per. wel |, foII9 by 1Qul of_ 20%
Trlton X- 1085 Afterﬁymagiﬁg ch;mpanzee T cells (1.3 x 10°) were cultured

with or without CE9.1 in flat bottomed microwells for seven
days with mitomycin C-treated PBMCs (6.0 x 10%) obtained
from an unrelated donor of human or chimpanzee origin
respectively. 21uCi/well of tritiated thymidine was added to

20 the culture during the last 18 hrs of culture. Microtiter
plates were centrifuged, the cell pellets washed with HBSS
and then counted in a liquid scintillatiqn counter. Each
sample was assayed in triplicate.

Human MLRs were conducted using three separate,

25 unrelated donors as stimulator and responder mixes. This
protocol was adopted to maximize the chances of a good
response in the HLA-uncharacterized random samples of red
cross buffy coat blood. In this protocol, none of the donor
blood was treated with mitomycin C or irradiated.

30

THP-1 cell adhesion assay to measure Fc receptor binding
activity of CE9.1

This assay depends on the bridging of two cell lines,
one expressing CD4 and the other Fc receptors, by an anti-
35 CD4 antibody. The CD4 expressing partner used was the
adherent murine fibroblast cell line DAP which had been



on a shaker for 10-15 seconds, plates were read in a Fluoroscan (MrX Lab
systens Inc.). 30 Activated nonocyte binding assay to nmeasure Fc receptor
bi nding activity of CE9.1 The Fc receptor assay was set up as described for
THP- 1 cel |l s "above except for the follow ng differences. Mnocytes were .
prepared from W@SHInman peripheral blood by standard 35 Fi BCTUSY#Ig3¥ue
and Percol | gradient separation. Mnocytes were stinulated with [err]IFN,
as above, but for 48 hrs. Plates. WO 97/ 09351 .

PCT/ US96/ 14324 -43- were coated with stinul aged nonocytes for 24 hrs. and,
in this assay, the CD4[err] line supT-18 was | oaded with CAM descri bed
above. SupT-18 dutdnsfesmted mithabtumant 6D¢ héDAPATRS) codthed P rRceptonl at ed

e aedit %l RS wark ROl IbhpER (il Wers Bindka fnl 56
plate. In the ai¥sdd PIIIPtSScéWQu (VI%]-J@? R Q08 cedde/wedl) and
Binding to FC[ erﬂﬂwed rwl&fm&edow&nm hﬁLbrmPaﬁtéelh% were résﬁy &h8ed

fi brobl ast cg i,ch b ted w t hu FCRH,
was obt ai ned fro"rﬁl é&%%g%wgl E%Vgiﬁf“ng :gﬁﬁ ﬁ%‘?e’r ‘f‘Fe?i{TE{}’ %
i ncubating the dmsba@ly 3N by phssaddatam aﬁsﬁ&mfoﬁsm Bi ndi ng of

CE9. 1 was detected by el bi0e8118 Lgmagq dies
conjugated to horsergﬁl ﬁh mgerg%adggg Souttepar'léxé?ot eg rﬂwﬂ:ﬁ C??ggﬁgnts of

CE9. 1 were generdf <t MoheghlaT, sBxpheis) né@aﬁp%ovﬁht?%l%s
Absor bance val uegexdtwiistdl with CToadingabdffed (Dulbetd)s PBSi withatgUcyhhh

for the ant iod o tedtest 4 5.2y BURLAS 0¢tu (fIRAHRY 880" 28s000ends
Fresh hepari ni zeaf Hutaritd5| codladnbl in Ifnle qfithec sane2bufifier PMNEM | Caigyimdd

by standard centmfmms)l %somqq@uaealoaoFl oL/ THDRGHP bu@@@rbhﬁadaa&éastén
the buffy coat ng%vmth anmoni um r|d uffer d the S _were

ell
washed tw ce i n m&%&PPSSEJI ‘T‘%eﬁn& 488 E?ﬁp%gcyt es
(PBLs) were sti rmﬂ.zai ak widdm temperature, ZSmL of fresh loading buffer was

15 added to each 4 mL of cell/CAM mixture and incubated a
further 40 min. at room temperature. Cells were then washed
twice with loaéing buffer and resuspended at 8 x 10°
cells/mL. Serial dilutions of CE9.1 in PBS (without
calcium, magnesium or BSA) were added to wells containing

20 CD4* DAP cells and incubated for 5 minutes at room

' temperature. 50ul of CaAM loaded THP-1 cell suspension was
then added and the plates incubated at room témperature for
1 hr. in the dark. Control wells without DAP cells weré
~ also assayed. After incubation wells were washed 3 times

25 with PBS. After the final wash, 100ul PBS was added per
well, followed by 10ul of 20% Triton X-100. After placing
on a shaker for 10-15 seconds, plates were read in-a
Fluoroscan (MTX Lab systems Inc.).

30 Activated monocyvte binding assay to measure Fc. receptor
bindinag activity of CE9.1

The Fc receptor assay was set up as described for THP-1
cells above except for the following differences. Monocytes
were prepared from fresh human peripheral blood by standard

35 Ficoll/hypaque and Percoll gradient separation. Monocytes
were stimulated with yIFN, as above, but for 48 hrs. Plates



30 IL-2 per mL of RPM/10% fetal calf serum (FCS) for 24 hours at
37[err]C, 5% CJerr]. After 24 hours, the PBLs were resuspended in RPM /5%
FCS. SupT1-18 cells (1 x 10[err]) were |abeled by incupating with 100 uC
[err]Cr for 1 hour at 37[err]C, 5% CJerr]. The cells were 35 washed twice
wth RPM /5% FOEM351 x 10[err] cells were added to each wel PCT/UR®6443240t S
of CE9.1 antibody were serially WO 97/ 09351

PCT/ US96/ 14324 -44- diluted 1:2 with RPM /5% FCS .aand al i quots added in
triplicate to the SUPT1-18 containing wells jé)r 30 minutes at 37[err]C, 5%
CJerr]. 100 uL of 1% Triton X-100 and 100 uC” of nedia was used as maxi nal

d t t 2,st | d_PBLs
(8 x 10[err] colle e@ggggg%ghs stipheaeed wdindyred ¥or' Fa”pth, Al i,
for 3 mnutes atthigo assavanghenChBitne @up%%uag apaded ewitic C2M)
COerr], The s\geciabed above,.caghptell ¥aFLs GhdasdmRddelie meuat of

di t t { d t
riplcate,  PoRlaied SAte AL S Sgﬁimﬂéaowﬁ}”%@wﬁspw 9 ABPTEH o
(l’)/o L)ési s (Sirrg_:":hecmm dlslfeareaneo;n) th;:wmrllmlthepg);@z%@%?litflsgét@w
76nG ao5ey T sseruen by LA SpLIE S LY LoD {01
y

cell line in a syspension o g and Co af f
purified nonkey W BOONS 2FSANoSLRgoTHE "gl gebls e dihe arder wascrRVERSeSns
of 20 ug/nL were added to 2 X 10[err] CD4 positive target cells. The cell
suspensi on and A 1hat ed h I 6 . then washed
twice with 1% BS B ‘ Y wts added to
each tube ai@ |ncuba@emur%ﬁlbﬁobéGStEaeMZRne ut@ﬂﬁ@&ﬂ@shﬁdchmhad bearn

ant1 - hunan. C1q MRS {5;30 o) wich Rubilh Pl (vl SoeRitind (B Bhe AROEL |
0.5 nL of 1% f o ofhCEelL| *gaaeql%tmrﬁdemoﬁn&ubegmg the
Di cki nson FACScanﬁﬂhaaycmhom@emeﬁaeCeﬁaoams&EwQa‘ft wnd . 30Bihaingaba
acquisition and ﬁg’llly%as detected by incubation with goat anti-himan Ig-
15 antibodies conjugated to horseradish peroxidase (Southern
Biotech). Fab.fragments of CE9.1 were generated by
enzymatic digestion and used as negative~controls. ,
Absorbance values obtained from CES.1 (and Fab fragments)
preincubated with cells in the presence of sCD4 were
20 subtracted from absorbances obtained for the antibodies in
absence of sCD4. -

ADCC a lysig of supTl cellsg
Fresh heparinized human blood samples were collected
25 and PMNCs isolated by standard centrifugation procedures on
Picoll/Hypaque. Red blood cells in the buffy coat were
lysed with ammonium chloride buffer and the cells were
washed twice in Hank’s Balanced Salt Solution. Peripheral
blood lymphocytes (PBLs) were stimulated with 10 units of
30 IL-2 per mL of RPMI/10% fetal calf serum (FCS) for 24 hours
at '37°C, 5% CO,. After 24 hours, the PBLs were resuspended
I in RPMI/S% FCS.
SupTi-18 cells (1 x 10°) were labeled by incubating
with 100 uCi %Cr for 1 hour at 37°C, 5% CO,. The cells were
35 washed twice with RPMI/S% FCS and 1 x 10* cells were added
to each well. Three lots of CE9.1 antibody were serially



Compl enment nedi ated cytotoxicity assay SupT1-18 cells (1 x 10[err]) were

| abel ed by incubating with 100 uG [err]Cr for 1 hour at 37[err]C, 5%
CJerr]. The cells were 35 washed twice with RPM-/5% FCS and 1 x 10[err]
cells were added to each well. CE9.1 and control anti-CD4 antibodi es were
WO 97/ 09351 wo 97/09351 PCT/ US96/ 1%8P1is96A9323
serially diluted 1:2 with RPM /5% FCS and 50 ul aliquots added in
triplicate to the SUPT1-18 containing wells. 100 uL of 1% Triton X-100 or
100 uL of nedia were added to wells to nmeasure maxi mal and spont aneous

r-el ease of [err]Cr 5 respectivel y. Followi+#g-a 90 m nute incubation at
37[err]C, 5% err], a 1.5 dilution of rabbit caonplenent (Cappel) was

added to the walilgtemhd: BI wikh REME/$%cEGhand addayetsoaddeduins at
37[err]C, 5% Cqﬁrgﬂma&@ EBeEhEeQﬁPTiUQQOEérHaﬁu we23saEod 9o rRiAudds

supernatant from €ach was Co ct nd the

radi oactivity &u’e&o s‘acaamwlaodcdﬁht‘%g.ﬁ %FétQQSgylﬁ%s“ﬁ%rJfo&r v 9,
triplicate. Permslifa wals usgdi asvmaximabrad esbontiangouberédédoei eontrslsl a:
(@)IZY%? : Sgoﬂ ousrllkrel\;’ls\eo%gu ?gg)ls%\l&’%n%e?nnggg I X c%osrrfaer:\l'zes s "ere
di vi ded i nto t Iadstedyteusheowelds . anThel Rlakas wasicogentrifugedetfesnirol ) ;
group 11 (10 Gnithitdes 2% 9669r§maahabﬂddﬁbﬁsh ﬂHxOlllE hbhrélatoam‘:kgs%?@ 1

anti body) . up |1 imals were retreated 0q/ affer 30
days, providi ngé) Zhei Eﬂﬁﬁ?@?ﬁatla%fel r%l?ﬁf:g &i g?’ﬁ ﬁ%{}ﬁ%:ﬁeéﬁé ‘the
baseline. G oupaxﬁddntamﬁ”ra:ladlmce;vetyeacmted tin B0 gadmmg/ eguatéer 3Thelays
provi di ng eirg sg%ﬁ, d ne %

t hese val uré'? wer e ot acH evegﬂga gﬁ tégp]'{%eé%m (rir,ae%%eﬁg gi%efgg%ée?arléd for
CD3[err], CD4[ ie4ermime ? g@”‘“&’a‘l‘% Y sweekty intervals until
the CD4[err] T cell values attal ned the respective target value for that

By 1 suenvat -+ S % (RIS Sethaatb Ty of 00
determ nations of the total white bl oo cel count, [l'ynmphocyte and
gr anul ocyt &5val ues, and of the CD3[err], -
c1 inding ass
The Clg assay was performed using the SupTi-18 CD4
positive cell line in a suspension of 4 X 10° per mL. CE9.1
and control'affinity purified monkey anti-CD4 antibody (50
20 ul) at equivalent coﬁcentrations of 20 ug/mlL were added to -
2 x 10° CD4 positive target cells. The cell suspension and
antibodies were incubated for 1 hour on i¢e then washed
twice with 1% BSA in PBS. Fifty ul of human Clg (10 ug/mL)
was added to each tube and incubated 1 hour on ice. Each
25 tube was washed twice, then incubated (1 hour, on ice, in
the dark) with a 1:15 dilution of rabbit anti-human Clg FITC
(50 uL). Cells were washed again twice and fixed -in 0.5 ml
of 1% formaldehyde/PBS. The cells were analyzed on a Becton
' Dickinson FACScan flow cytometer using Consort 30 software

30 for data acquisition and analysis.

Complement mediated cytotoxicity assay
SupT1-18 cells (1 x 10°) were labeled by incubating
- with 100 uCi 5*Cr for 1 hour at 37°C, 5% CO,. The cells were
35 washed twice with RPMI/5% FCS and 1 x 10* cells were added
to each well. CE9.1 and control anti-CD4 antibodies were



CD4[err] and CD8[err] |ynphocyte subpopul ati ons were performed on 35 day
-6, on day O inmmediately prior to dosing and again at 24 hours and 14 days
after dosing. Three treatnent cycles each WO 97/ 09351 ,
PCT/ US96/ 14324 -46- with 10 ng/ kg doses were adm nistered to the -
chi npanzees orwolt/e3st udy. Results 5 Binding specificity ofPCTAISIEES24L
Affinity measurenents by SPR for the binding of CE9.1 to soluble CD4 show a
Kd of 1.0 nM (Brigham Burke et al. North Anerican Bl Asynposi um 1995 (in
press)). No binding was seen to CD4[err] cell lines and inhibition studies
10 denonstrated that binding to CD4[err] ced8-s coul d be conpletely
abol i shed by soluble_CD4 in a stoichionetric nner. To determ ne the
specificity of @eripliy,dilvted 1p? n‘ﬂ?-{g REME/S RGP 2881 BPeulnaddauebsCs
\fgs dgt er m2 /ngd fladdéuahnc ekmplibame cuctta) Ottiod rSURANIAI1ES V\;c%ntaﬁhﬁﬁélewgligowslbbat
about o] o thin the
subpopdl ati on, %?e%&-%&é* g #J éﬁ%ﬁe%‘% °f §“8°J§8sF’FF9eaégg CE@ yells
whi | e CD8J err] dm meagure mlneyaw@espmm neé.leaseabfo"ﬂromed
reactivity th oug f S8k bgen
vt N debebe 1361 boirswgeggtaew miriie® ifeEbLKLLY 025356k Degn

clearly determ | mrunoh hem ca ana %/SI S was con

determ ne ti ssué:qzea%t}ﬁt‘}ﬂtﬁ oy of T EdFﬁBP?i?mﬁP f EFarRel)
ti ssues of |ynpha dhendelds-| y'm'hé0pl:lams orere Nﬂf&:uﬂa}:@ﬂhahd&heirl Beuﬁ:.nutes

el uded the gy pegansy o2 dha NGl ceakel 8halakE| 2 Bitikad 13ETo00

ki dney, gl andul ar” and t1'SSUes anal

cross reactivit ¥R afpet PEEGMF%%? frem eams avedil P’?ﬁpno}ﬂ/-élegteg.l and the

i ncl uding | ygph dxeies. oiph:aamoaéeﬂﬂtyaéwhraféd nﬂ%abab&n@éoﬁg 82, N0kpe
shown). St ai ni nga confined tg Eénahgn 9&& ates was al so observed In

| ar ge i nt est i ne, 2558y ¥a8sBERAG 1te .nhiBSEERBE elhud¥EimL wasy
CE9. 1 The eff ectdetfertiitiel agihgCcthe fokbowires fSwramuded! uated by human MR
as |IL-2 production or proliferative responses. 35 CE9.1 bl ocked both
proliferation and IL-2 production with

% Lysis = (Sample count - Spontaneoug) x 100
15 _ Maximal - Spontaneous -

In vivo studies in chimpanzees
Six chimpanzees were divided into three groups of two
animals each: group I (saline control); group II (10.0 mg/kg
20 CE9.1 antibody) and, group III (10.0 mg/kg CES.1 antibody).
Group II animals were retreated with 10mg/kg of CE9.1 after
30 days, providing their CD4* T cell counts had returned to
30% of baseline. Group III animals were retreated with 10.0
mg/kg after 30 days providing their CD4* T cell counts had
25 returned to 70% of baseline. If these wvalues were not
achieved by day 30, the animals would be screened for CD3*,
CD4*, and CD8* T cell values at biweekly interwvals until the
CD4* T cell values attained the respective target value for
that group. At this time the animals would again receive
30 10.0 mg/Kg of CE2.1 antibody intravencusly, up to a
maximum of three doses.

Baseline determinations of the total white blood cell
count, lymphocyte and granulocyte values, and of the CD3",
CD4* and CD8* lymphocyte subpopulations were performed on

* 35 day -6, on day 0 immediately prior to dosing and again at 24
hours and 14 days after dosing. Three treatment cycles each



WO 97/ 09351 - PCT/ US96/ 14324 - 47-
|Cferr] of 10-30 ng/m, wth about: 80%inhibition at 60 ng/m (Figure 10).
Fc Receptor Binding Activity of CE9.1 5 CD4 and Fc receptor based
cell-cell adhesion assays were devel oped to determne the reactivity of
CE9. 1 with Fowpaemsssprs on nonocytic cells. In one assay COrHOTEISO1432h,
nmonocytes were isolated fromfresh PBMCs by percoll gradient ‘
centrifugation, seeded into mcroliter plates and stinmulated 10 wth
[err]I FN for 48 hours. After 48 hours, dye | oaded CD4[err] SupTl cells
mere added to the activated adherent nmonocy#€s in the presence or absence
of CE9.1. In a second configuration of this adhesion assay, the nonocytic,
non- adherent cWiER|1Qcng/kep dosps ware ddrdiadstered| e rihechinmanzees ons
hours, the actiypigdsdtliyyl cells were | oaded with a marker dye and added,
in the presence or absence of CE9.1, to adherent, CD4[err], fibrobl ast
transfectants which had previously (24 hours earlier) been plated into
mcroliter platBesultgboth cases, cell-cell adhesion is dependent on 20

bi ndi ng of tde gAh. ClU o 9N s PRE-CELF i AeG hECEptors on the other cell
Dat a present%d PR 5 = i"o.' [err]I FN activated fresh

FEiRiCE aasuremants byn SRR £o0 therduindins of CESoM)

nonocytes and the CBA
adhesion in a desesdbabld orB4 ZhowRIRI ofVLLD 8N BRI ShdmE DR Qf 20

/ni. Adhesi ly..blocked b ..and_coul d di at ed
by the Fab )2 RPEERAREEI SREFTARRRERIR 1958 18 Predill biq dieliag wer o
unabl e to bind €&8.geen(%¥d P4 ted]l lénes|andginhibiddon sgudhesi ned with
the assay bpsedgepohierdeba lepid KOl kod30pat iduold aghias Baycséi@ét
W i £ b e G o Ay
th h F ) )

\,,Amnti boggagepgmgent Ced| dékeirmimel e EpecificitiADECIESSL reactiRddiygl abel ed
SupTl cells, USEHnafnbargelPedi P diideats nbhal®hiuel Whs 'RDRiilRd bira! Y

| ysed by effector ce . .
dual color flow cytometry analysis. Figure 9 shows that

15 about 2/3 of the CD3* cells bind CE9.1. Within the lymphoid
subpopulation; all cells which bound OKT4 were also positive
for CE9.1, while CD8* cells were all negative. Some CD3-
cells also showed reactivity with CES.1, although the nature
of this reactivity has not been clearly determined.

20 Immunohistochemical analysis was conducted to determine
tissue reactivity of CES.1, including 32'different normal
human tissues of lymphoid and non-lymphoid origin. Non-
lymphoidal tissue included the major organs, brain, heart,
skeletal muscle skin, liver, kidney, glandular and

25 reproductive tissues. Such analysis showed no cross
reactivity to any tissue other than those of lymphoid origin

" including lymph nodes, spleen, tonsil and peripheral blood
{data not shown). Staining, confined to lymphoid aggregates
was also observed in'large intestine, lung, esophagus and

30 skin.
- nhibition of CES.1

The effect of CES.1 on T cell responses was evaluated
by human MLR, as IL-2 production or proliferative responses.
35 CE9.1 blocked both proliferation and IL-2 production with



WO 97/ 09351 _ PCT/ US96/ 14324 -48- in the
presence of CE9.1. Maximal cytotoxicity was reached at approximtely 6
ug/mL with a total specific lysis of around 50% (Figure 12). As a positive
control, a murine anti-CD4 of the Ig&a isotype (4D9) was used. This’
antibody 5 beWRBI®IEry sinilarly to CE9.1 giving the same | BOWDSSH4Rst al
cell lysis. CE9.1 therefore was very effective in binding Fc receptors on
effector cells and nediating the killing of CD4[err] target cell lines. 10
Conpl ement fixation by CE9.1 Binding of Clg.yps neasured by flow cytonetry,
as described above (Materials and Methods). As shown in Figure 13 despite
the fact that Ch,l gonicriztehgymlymwdtheapbuegsy oo diod o ‘ﬁ%ﬁ
gama 1 subtype t sho g only 15 mnimal binding of-Clq (F| gure

Affinity purifie it%’r'ﬂ?eé'% nti-CD4 serum antibodies were effective in

medi ating Clg binding, suggesti ng t hat the | ack of Clg binding by CE9.1 is
a property specigd k Qfe 0 q binding by CE9.1 is
reflected in theé 1 0 F re 14) Affinity
purified antP-CD4 antqDGoéFést-‘r EQP#BHREybéﬁﬁrﬂ%%%mﬁ%meBeaxs

| g&a bot h pr oduferes idavrelbpad! tbyae&eemsﬁetme S@&m lJraldeEdN 17 4288 FEO
CE9. 1 species cross reactivity .CYt ogﬁtry % |s of qlog%hoc tes from
different speci FEEROREE Pﬁ‘a &ﬁl fipandee AP TSI GYREEERB, 1
strongly. Baboomongsyties welre osbéatsgeﬁrem fxesih BBMCsviak pesmolily gradieht
CE91(10fo|d|d&?;r tfq,?g n f&ﬂo )égigh

reacted equally we t@.ﬁﬁa Eeeﬁgd lﬂd;g@gm |£{Hm%£%}§%|%ect %‘Eﬂxﬁiated

conpar abl e Rhi Bkt IEN f°€el4la f'er & $hdursy ﬁy&jéaaﬁ@# F-'ﬁ‘l’
chi npanzee MLR tguéﬁ@ cklast wesdy aﬁd&ﬁataothﬁ haytivated \A@h%ye(i&?)%nocytes
PCT/ US96/ 14324 -4

thLA%i%s%ng e%'regbsence of (:’E.éQ epct V ay second

configuration of this adhesion assay, the monocytic, non-
adherent cell line, THP-1 was stimulated with yIFN. After

15 24 hours, the activated THP-1 cells werc loaded with a
marker dye and added, in the presence or absence of CES.1,
to adherent, CD4*, fibroblast transfectants which had
previously (24 hours earlier) been plated into microliter
plates. In both cases, cell-cell adhesion is dependent on

20 binding of the mAb. to CD4 .on one. cell and Fc receptors on

. the other cell.

Data presented in Figures 10a, 10b and 10c, based yIFN
activated fresh monocytes and the CD4* SupTl T cells, shows
CES.1 mediates cell-cell adhesion in a dose dependent

25 manner, with an approximate ED;; of 20 ng/ml. Adhesion was
completely blocked by sCD4, and could not be mediated by the
F(ab’}2 fragment of CE9.1. Monocytes not activated by YIFN
were unable to bind CES.1 9 (Figure 10b). Similar data was
also obtained with the assay based on the THP-1 and CDha*

30 fibroblast assay (data now shown). Direct binding of CES.1
to a murine fibroblast line transfected with human FCyRII
receptors was alsc observed (data not shown).

Antibed ependent Cell Mediated totoxicity (ADCC
35 Radiolabeled SupTl cells, used as targets in an ADCC
assay wére shown to be specifically lysed by effector cells



Human Chi np +++ 5 ' Baboon

+ Rhesus Cynonol gus . - Pigtail macaque Dog

- 10 ' Rabbit Rat - Mouse

- 15 In vivo study in 6 chinpanzees Based on the | ack of depletion of CD4
cCells in the eswnémipasig dose study in a single chinpanzee, a peFesRfi4322
10ng/ kg was given to 4 chinpanzees (in addition 2 animals in a control
group received saline). As described in the 20 Materials and Methods, the
two dose groups were each given 10ng/kg on d O of the study. Figure 15
summari zes the effects on CD4 and CD8 counts 1n these animals. It can be

Coedi atel y 1ol Ienthe ERBERARS bE Ef. 2, CSRLENRL &y dBoatdi tPCRED heaghed
counts was onIya@e@@PﬂWﬂé@B&?ényaﬂgémLé@ﬂﬂlGb§@t@ﬂ spechbig Lyebs. oflo
simlar change igfi-culi SQ4NY(Fidacesesy.  Madhe p%ﬂﬂt&%eceaheeblgrgm

counts remai ned unaffected throughout the course of treatnen | ﬁ%ﬁ
variability on ARFA1P4LE EbRaIT6RRIIRWRS (AR ¥5s peed. 30Thisanpibedy
gpen c!rcgesk. HdhavedTiveryg sihe16PEy ets | CE9 QDY ivink nhaubaméonezé356f
ramatic drops i J\er e ser e dat g .
appear ance of cﬁ%ﬁ%?ff%%ggi9%1§§||°§§5§|éﬁg§ﬁ§§%%f%% ﬁggybgfi%%é+§§u+? of
CD4 anti gen nod®indizg Frhaesepteorfeeh ffiestar esddsagndnmedianingathat 35

this stage, but k¥R ineClofdepant ©iFpdd zallloniaessheddi ng of CD4 nol ecul es as
a result of cross-linking by Fc receptors expressed on other |ynphoid or

nonocytic cells. Conparison of the cell nunbers in Figure 15 show that sone
depl etion ..1! o llenexit Liome-ibn bycqEPihg al t hough the major effect is
“'%o oot receptoy ol iRgnCF S tee enmured by, fioy, ciibnetey, % -0
described above (Materials and Methods). As shown in Figure
13, despite the fact that CE9.1 contained a human heavy
chain constant region of the gamma 1 subtype, it showed only
15 minimal binding of Clg (Figure 13). Affinity purified
monkey anti-CD4 serum antibodies were effective in mediating
Clq binding, suggesting that the lack of Clqg binding by
CE9.1 is a property specific to this antibody. The lack of
Clg binding by CE9.1 is reflected in the inability to fix
20 complement (Pigure 14). Affinity purified anti-CD4
antibodies from monkey serum and a murine monoclonal IgG2a.
both produce significant lysis over the same concentration
range.

25 CE9.31 species c;gss reactivity
Flow cytometry analysis of lymphocytes from different
species showed that only chimpanzee and human cells bound
CE9.1 strongly. Baboon was the only other species to show a
weak reactivity with CE9.1 (10-fold lower than human). '
30 Human and chimpanzee lymphocytes reacted equally well with
the mAb (Table 2):. This was reflected in a comparable
. inhibition of T cell proliferation and IL-2 production in
chimpanzee MLR by CE9.1 antibody (data not shown). '



effect appears to last for about 7-10 days directly followi ng the

adm ni stration of antibody, after which, CD4 expression returns to just

bel ow baseline levels. 5 The total CD4 counts renmi n depressed
relative to the baseline tine point by 10-50% but after cessation of-
treatment, ret WQT®3%he nornal range. The chinpanzees were fwbknmsmhdnm' a
period of up to 150 days (groups 1 and 2) or 300 days (group 3). The group
2 animals' CD4 counts had 10 returned to normal |evels at 80 days post
final treatment whereas the group three animgds had returned to within 20%
of baseline within the same tine frame. EXAMPLE 3 15 Thi s exanpl e
descri bes the genetic constructlon of the!ﬂNAEeZpreSS|on vector used in
manmal i an cells to produce G A s - Tar- N chimeric
anti-CD4 anti body contai ni ngkg&h S fyﬁgagn phithy i ng the P and
E changes. 20 Construction o Expre55|on V ctor Hiifan ga 4 heavy
chain gene wgs isolated by PCE.LLOM the cell line TPI*T0. 4 (optai ned from
S. Morrison, UCLA) using the|g | DEC priner #

DEC primer # 479 and*ihe 3
462 25 (see Figure 16) whichegRBhaiged Nne | and Bar | sit
respectively. The entire cl oppigtasinRiéadqie t hunan_ganna
sequenced and found to be idepbgcal to that degcribeddn Kab et al (NIH
Publ i cati onlfifth Edition Noj Rakb3242, U.S. Dept. of Health gnd Human
Services (1991)) 30 (see FipBat 17). The Nhe R/ BanH I~ fragnmgnt was cl oned
into an expression vector AngkowseThe entire |ijght and heavy fchain

I mmunogl obulin genes fromthis plasm d were noved to another expression

has been

plasmid on a Bgl Il to Sac I fragnent. This plasm d was called anti-CD4
(&4, L, Cz-) |n NECSPL 3F 35 PCR nutagene3|s was. used to change am no
aci ds # 229%and £4 Studyodng ab4chimpanzge ¥ eqgi on. PCR was per f or med WO
97/ 09351 Based on the lack of deple:ﬂGH ¥s9ebidddt1s5in Hﬁé ng a

5" primer GE212 gggg gogetggug | DE f L er %.698 cont ai ni,n and
BspH | restricti®on st y in'a single chimpanzee, a dose of

10mg/kg was given to 4 chlmpanzees (in addition 2 animals in
a control group received saline). As described in the
20 Materials and Methods, the two dose groups were each given
10mg/kg on day 0 of the study. Figure 15 summarizes the
effects on CD4 and CD8 counts in these animals. It can be
seen that there was a decrease in cells expressing the CD4
receptor immediately following antibody administration. The
25 reduction in CD4 counts was only seen immediately after each
dose of antibody given. No similar chanée in CD4 counts was
seen in the saline control group. CD8 counts remained
unaffected throughout the course of treatment although
variability on a daily basis was observed (Figure 15, left
30 hand panel, open circles). By examining the CD3* - CDs8*
population, less dramatic drops in CD4 numbers were
observed. The data suggest the appearance of CD3* CD8- T
~cell populations which may be the result of CD4 antigen
modulation. The exact mechanism of modulation is unclear at
35 this stage, but may include internalization or shedding of

- > CD4 molecules as a result of cross-linking by Fc receptors
expressed on other lymphoid or monocytic cells. Comparison
R of the cell numbers in Figure 15 show that some depletion of

CD4* cells may be occurring although the major effect is due



respectively (see Figure 16), and the fragnent was cloned into the

anti -CD4A(HA,L,OCz-) plasmid in a three part ligation 5 and sequence plasmd
was called anti-CD4 (HA(PE),L Oz-) in NEOSPLA3F. EXAMPLE 4 EXPRESSI ON | N
CH NESE HAMSTER OVARY (CHO CELLS 10 Integration of plasm d and sel ection
for antibody pwpduadasf cl ones CHO cells (DGA4) (Url aub et al .porissssndsd |
Mpl . Genet., 16:555-566 (1986)) were grown in CHO-S-SFM || nedi a cont ai ni ng
(A BCO BRL, CHO nedia), 50 uM Hypoxanthine and 8 15 uM Thym di ne

(@ BCOBRL, CHO nedia). This nedia is callgd CHO nedia plus HT. Five

el ectroporations were performed with 4 x 10[err] cells and 5 ug of plasmd

DNA [ Anti - CDA( [ Idna( BB g%:(afbﬂaduﬂm ol MEQ@Pds‘&SEhsugl eaeam&maﬁ@&y
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electroporatlcntr§§ﬁmepﬁer€&FF€P B3 ﬁ%%d%EFégilqaqg? Fe %mEFB§%3 were
Super nat ant fr oF8I0@wMeld Bt E.Obeﬁi.ea o8 supSsayEsh fduyst ngbupsemcaszz) or

cloht Gi1g ¥ oo G sRvsD ol Ekéfﬁﬁﬁeﬁﬁéﬁmﬂ%t B Bfen HEY
(418 r.esi stant IaﬂunquexPrcogmaé ﬁﬁﬁehﬁsﬂt dRYE POt f@PéﬁetISEENQEE

confluent 30 daygeaddLienadl gebln ehe&éoamm hﬁacn é&ﬂnﬁaawswstﬁmmaoe hat
clone SCl1 is a sj

gl e _.copy /0
PCT/ US96/ 14324 O%% Wit aFé nﬁ?mghﬁﬂﬁ EXame -, four day culture
seeded at 10[err] cells/m in a 125 n spinner, this clone doubled every 28
hours, and had an anti body production r g 35

is This example describes the genetic construction of the

| DNA expression vector used in mammalian c¢ells to produce
CE9Y4PE which is a macaque/human chimeric anti-CD4 antibody
containing a human y4 isotype incorporating the P and E
changes. .

20
Co ction of DN. sio ector

Human gamma 4 heavy chain gene was isolated by PCR f£rom

the cell line TPIT10.4 (obtained from S. Morrison, UCLA)
using the 5’ IDEC primer # 479 and the 3’ IDEC primer # 462

25 (see Figure 16) which contained Nhe I and BamH I sites
respectively. The entire cloned fragment of the human gamma
4 has been sequenced and found to be identical to that
described in Kabat et al (NIH Publication Fifth Edition No.
91-3242, U.S. Dept. of Health and Human Services (1991))"

30 (see Figure 17). The Nhe I/BamH I fragment was cloned into
an expression vector Anex 2. The entire light and heavy
chain immunoglobulin.genes from this plasmid were moved to
another expression plasmid on a Bgl II to Sac I fragment.
This plasmid was called anti-CD4 (G4,L,0z-) in NEOSPLA3F.

35 PCR mutagenesis was used to change amino acids # 229
and 236 in the gamma 4 constant region. PCR was performed



pg/cell/day (0.9 ng/L). 5 Anplification Clone 5Cl1 was scal ed up and pl ated
at. various- concentrations from1l0[err] cells/plate to 3 x 10[erer]
cells/plate into 96 well dishes containing CHO nedia + 5 nM Met hotrexate 10
(MrX, Signma ([err]) Amethopterin). Twenty days |ater clone SCl- 5B9-becane
confluent on tmO%003310[ err] cells/plate (49 of the 96 wel|ls @CEWSI6M4BTH S
plate). This clone was scaled up. In a four day culture seeded at 10[err]
cells/mM in a T150, this clone doubl ed every 35.5 hours, and had an
antibody 15 reduction rate of 15.3 pg/cell/ggy (18 nmy/L). C one 5C1-5B9
was scal ed up and plated at various concentrations from 100 cells/plate to

f/e ?hlg[errl CelTlhﬁéﬂh gl & 5ntprifemcdi21l snﬁﬁlmmaanggghel@b nrﬂngopgﬁﬁ)eﬁl\#
ot rexate | ecane, ~60 %

confluent on the® %é[ﬁ???aiﬁxngeﬁ@h%ﬂ%%%g r@!gt&gf"l 8L5P8w on this
plate). This cl vespeativedyedsee. Figute Bfilks andr thhafe‘agma:ppWaesclﬁned

CE9 4PE P
e, S tbea anc pES-EleShaEk- “-ﬁé&“ﬁ? 0z}, PLASRIATIY R chvep ppabt L fydfon

s werg cul ture I N
cont ai ni ng CHO nBBRuRPENERCSOPARS wag;\tcac:ﬁ@d[ B GFDf‘héGﬁ(EEkrﬁgozrhem
culture had attanredpaagensity of 1.1 x 10[err] cells/mM wth a 96%
.viability and a doubling time of 29.3 30 hours. Antibody production was
determ ned by a sandwi ch ELI SA to be approxi mately 27 pg/cell/day. The
cell's were centrifuged out of the medi um EXMMRLEI£d at a density of 2.0 x

10[err] cells/nm in 95%@3@@@@«5@@%%@%& iy

this common naster m xtur,e, vial s
frozen. ThelQi adBESGkatics fcHid

liquid nitrogen ' V\D 97/ 09351
PCT/ US96/ 14324 -53- OmOSQeElBleWGPSB (Uzlavkaett Rdwed Spad_SeddeMol nt Geneti 00

Spi nher was opl | Lo HES Fop 15895 P Ware Ll ek fﬁ%ﬁe*ﬁ  fefia "0
spi nner cont ai ni FeRCAGTERG (RIBCOLBRD, nFHO media), ypoxanth:.ne and 8
15 uM Thymidine (GIBCO/BRL, CHO media). This media is called
CHO media plus HT. -
Five electroporations were performed with 4 x 10¢ cells
and 5 ug of plasmid DNA [Anti-CD4(y4(PE), Lambda, 0Z-) in
NEOSPLA3F] using a BTX 600 electroporation device (BTX, San
20 Diego, C2) in 0.4 ml disposable cuvettes. Prior to
electropdration the plasmid had been restricted with Pac I
" which separates the genes expressed in mammalian cells the
portion of the plasmid used to grow the plasmid in bacteria.
Conditions for electropofation were 230 volts, 400
25 microfaradays, 13 ohms. Each electroporation was plated
into a single 96 well dish (about 40,000 cells/well).
Dishes were fed with CHO media + HT containing G418
(Geneticin, GIBCO), at 400 ug/ml active compound, two days
following electroporation, and thereafter as needed until
30 colonies arose. Supernatant from confluent colonies was

assayed for the presence of chimeric immunoglobulin by an
ELISA specific for human antibody. Twenty eight G418
. resistant colonies arose on five plates (out of 480 wells).
Thé G418 resistant colony expressing the most antibody,
, 35 clone, 5C1 was confluent 30 days after electroporation.
" Southern blot analysis shows that clone 5C1 is a single copy



5 MrX and the other CHO nediumonly. Three days later 15 mls of the cells
and nmedium fromthe CHO nedi umonly spinner were frozen and sent to

Tekt agen for Points to Consider Mycoplasma testing. Production runs both
with and wi thout MIX were continued for eight weeks. 10 Results from

Tekt agen showedw@do/49385iD4 (gamma 4( PE), Lanbda, OZ-) NEOSPLA3FpCIvUSYEf4323| One
5C1-5B9-50C1 Parent Seed Stock to be Mycoplasma free. H Ten vials of the of
the 50 nM NM PSS were transferred for storage in liquid nitrogen. 15

MasSter Cell Bank (MCB) Two 50 nmM MIX PSS viags of clone SCl-5B9-50C1 were
thawed and seeded into a 100 nmL spinner flask containing CHO nedium plus

50 nM MF?<| TEe qull Eﬁnﬁﬁidﬁggaﬁdfdsﬁ@ﬁn. d)SJ X ni:laxas fb&&'O OGHEESHe Sseedetd GRS

spi nner asks yngi i ne yvol u

donsity of o5 10topettEh R 5 Lad) 85y Enfr Sl Gl efprrugea
out of the nedi asahdun:'esuapénuad an mb@bﬁdﬁ pmfduz:t&on taterof ¢851s/m in

95% JRH 'Bi osci e%ﬁéﬁ B%l em Lym and 5% Si gna Hybrimax DVBSO. The

cell suspension was 25 aliquoted (10 nL) into each of
80 cryovi al s5desi gned as I\/CB G4PE50 M A. The vials were frozen at

-70[err] C. Twen | ater the cell bank was transferred for
storage in |iqui n| en EXAMPLE 5
Stability of CD4 nAb ﬁ@s\"ﬁﬁl sﬁ?lk%h‘@na&ﬁ p&F&ﬁfil ?‘Fyvﬁl‘a’i@[ err] 4PE

and CE9[err]4E :wlnaem:ratapasrrﬁnomoléﬂ celds/Blabat be Aitx 5,0°40pdLs)glated
diffused |ight By 3DasPaEE:( agguesdcaﬂela &Qﬁi&ﬁ@ia a32 5EiM méVEdSfexate

phase- HPLC, size excl u5| on chromat Qgr thy S C)m and ELISA. Initial testing
by RP-HPLC afd X, Sigmag{lhamathopterin enty days later clone 5Cl-

PCT/ US96/ 14324 s34 HeedmedoSISuEAeEoﬁug@esa x t:lfuit c&FDs ArXdeiE (49 eEMmbieed

;n;nt \nggﬁjegh ;p & g%% ég Fﬂ?%f%&' under g@%ﬁé%?oﬁgg% d In

anal ysis, br eak§ éﬁp’am Gayt culryreqaapded (&% 105 aﬁuéﬂnlh‘m%@@o th:.s

Interestingly, RACHY @oulledcedBe9S3bishoursaladd ¢l BhOAhtEBCGy these two

MADS 15 reduction rate of 15.3 pg/cell/day (18 mg/L). Clone 5C1-5B9
was scaled up and plated at various concentrations from 100
cells/plate to 3 x 10* cells/plate into 96 well-dishes
containing CHO media + 50 nM Methotrexate. Thirty six days
later clone 5C1-5B9 50C1 became ~60 % confluent on the 10°

20 cells/plate (50 of the 96 wells grew on this plate). This

clone was scaled up.

‘Cell Banks for Phase I Sugnlzeg of CE9Y4PE Parent Seed Stock
jPSSZ

25 A 50 nM MTX PSS of the clone 5C1-5B9-50C1 was frozen
down. The cells were cultured -in a 500 ml _spinher
containing CHO medium plus 50 nM MTX. At the time of the
freezing, the culture had attained a density of 1.1 x 10°¢
cells/ml with a 96% viability and a doubling time of 29.3

30 hours. Antibody production was determined by a sandwich
ELISA to be approximately 27 pg/cell/day. The cells were
centrifuged out of the medium and vialed at a density of 2.0
x 107 cells/ml in 95% JRH Biosciences Fetal Bovine Serum and
5% Sigma this common master mixture, 1 ml of freeze medium

35 with cells was vials frozen. The vials were frozen at -70°C
and the following day placed in a liquid nitrogen tank.



wer e observed by SEC, |EF, SDS-PAGE (reduced) and ELI SA. The anounts of
“hal fmer" in CE9[err]4PE are |l ess than 1% by either RP-HPLC or SDS-PAGE
(non-reduced).- Figure 18 shows 10 the SDS-PAGE (non-reduced) anal ysis of
monormer and "hal frer" in solutions of CE9[err]4PE and CE9[err]4E. The
arount of "halWe@870938h CE9[ err] 4E remmi ned constant rel ati ve POT/IS96143%4
testing over the three nonths at any of the conditions tested. "Hal fner”
content in CE9[err]4PE renained under 2%at all time conditions 15 tested.
No major differences in stability between CE9[err]4E and CE9[ err]4PE were
observed at 5 and 40[err] Q). CE9[err]4E soi®dti on stored under diffused

| i ght lightly | CF9 4PE. dat ts that th
“hal e T n CEo] er roBe: H0e MR TR VAT YRer FEARPScARG ceoRed ity t 400
stability 20 omltapimhet ecomtaiming cnmmamm gllbses e nme MTX. t hehdy A8

and St Lfﬁhfém??gﬁé%]%iéﬁl%% 3Hid S, 1hh812 2005 W Glfiuedt s é’&
stoi chionetry oi- Iefmdss %EPén@BI F@F%@Ql%mmmi.ubeso nM
determ ned by SmraﬁaOﬂh@I@ﬁhé}g X Y dTRe ®n2¥-. Bl Acore (Phar maC| a). Data

for the association d_di soc tlon f the SPR p re (F| ure 19)
wer e anal yzed direct ﬁ%i é'g:gﬁ'@d#o'ﬁh‘?3ﬁef§? ﬂé % ons
as described i ntEeSdHQmeéﬁ;memnhr api«imelr wBreclﬁtazenZéﬁd%tzﬂfaﬁo (TR ge

sumary of the d t Jﬁﬁegg%
in Table 3. It ?Sﬁ gagzslg%n romt I S tat at I n aﬁqg%ases #‘%cg){&f%esd
st oi chi omet ry oPOBRNWiRYE #Rd gridht Mz, wers conginuesl Eor reighinivesks. | s a

solid phaseLg nt Réeﬁltsnfﬁmtmﬁghﬁ lEtiowelde AnEOLDA | 7g4ddd) £{BEPLC Aakisida,
random these r

PCT/ US96/ 14324 825 @'ﬁ%gé’&?wo %g?lh%?ﬁeg eTrlsPRATAECLi Faxenk Sesd Sherkar e

functional. Thus, behuysbplazsqta)riategl ofTefDtrialsdofigthasof hehe HE AMMNMIBSS
Teasur oment o shaurEncraRFEREred Hoxl Betirdte 3L IGIIA I fRGen 0 [T s,
nanely approximtely 1.0 nm TABLE 3 Stoichionetry and Affinity of Binding
15 Master 1l _Bank (MCB
Two 50 mM MTX PSS vials of clone 5C1-5B9-50C1 were
thawed and seeded into a 100 mL spinner flask containing CHO
medium, plus 50 nM MTIX.. The culture was expanded for six
days into progressively larger spinner flasks until it had.
20 attained a volume of 2000 mL, with a density of 9.5 x 10°
and a viability of 98%. The cells were centrifuged out of
the media and resuspended at a density of 2.0 x 107 cells/ml
in 95% JRH Biosciences Fetal Bovine Serum, and 5% Sigma
Hybrimax DMSO. The cell suspension in freezing medium was
25 aliquoted (10 wl) into each of 80 cryovials designed as MCB
G4PES0-M-A. The vials were frozen at -70°C. Twenty four
hours later the cell bank was transferred for storage in
ligquid nitrogen.

30 ’ EXAMPLE 5
Stability of CD4 mAbs .
The physical and chemical stability of CE974PE and
CE9Y4E solutions are monitored over 3 months at 5°, 40°C,
and diffused light by SDS-PAGE (reduced and non-reduced),
35 IEF, reverse phase-HPLC, size exclusion chromatography
{SEC), and ELISA. Initial testing by RP-HPLC and non-



10 Measured by Surface Plasnon Resonance Bl Acore

Affinity Antibody St oi chi onetry (nM 25[err]C) 15 CE9. 1
1.56 0.99 CE9[err]4 1.61 1.34
CE9[err]4E 0 1.72 1.43 CE9[err]4[err]K ”

1.67 wo 9709338 CEO[ err] 4PE : PCT/USH604322 0

EXAMPLE 6 I N VI TRO Bl OLOG CAL EVALUATION OF CE9[err]4PE 25 Summary CE9. 1,
CE9[ err] 4PE, and the other gamma 4 derivatives were conpared for activity
nmedi ated by the Fab region (MLR) and the Fc_domain (Fc receptor binding,

ADCC,. and CDC). Fab dependent .activity (NLF§4'di d not differ anong the mAbs

but 30 they were, dis}ingqui din their Fc_regce r, bi ndin roperties.

The unnodi fi ed %Cﬁl e ngﬁ’% FUCBRSFE b ts%‘#)s‘lﬁ ﬁPF‘?Pﬁ'&By"gt FBRg

bi ndi ng to Fc ey epecies namelly, nothat hon-redudsd whole @bdkeulbdBhd a

abl ated this bindl t VA f fLec f on M xed

Lynphocyt e Resp:gc%g-e ‘%@Lﬁlk ?%rs é%gamhé%%#]y%piﬁg‘éht’e&rn seﬁ:gﬁgg (M.R)

assay was perf cronditioniiad thec anndysisecbrenks lapanth insoestwocegquah

SL:D;] ggtn L gen ?Lﬁﬂf’@s E&ﬂﬂe&ﬁa&fﬁgﬁkw& ﬁﬂae%s@izlquy,p&ﬁduﬁab?n 'VfLRtShare
~on . presence err 5% S, 2nd.a large proportion o e

response is dedihgﬁﬁﬁenceqNéng iggepplytical profiles these two mAbs

PCT/ US96/ 14324 wéife ahsdrdved iyt SECpalEBn SDS+PRGE Dredaed)oanshEDRIGA.i t S

interaction wt Qﬁg&égﬁﬁgs @S ncﬁgi' raﬁ% ' cebl The

M.R r esponse is'ﬂ:én I'n Vi rodfcc‘;rre atgg o?’ﬂaspe %%Eo r%”}%%tpllta%fl fet%j %gt lon in

vivo. In ternsedthar RRFRLG@x SRECPAGEC incnpkeduced).Rs Figure 38 showked

by i Munosyppr esité VSDSERGE (3idtl: reduerd) 0analysi . oA\lnondiiexC QRS BHEY Smdpt €

equi val ent Th gl Jo AN i BlsjibehBa EESPLE A hadtck’ Q' PELEELUEH

in CE9v4E remained constant relative to initial testing over
the three months at any of the conditions tested. "Halfmer"
content in CE9Y4PE remained under 2% at all time conditions

15 tested. No major differences in stability between CE9v4E
and CESY4PE were observed at 5° and 40°C). CE9Y4E solution
stored under diffused light is slightly less stable than
CE9Y4PE. The data suggests that the "halfmer® in CE9v4E
does not have a significant effect on the overall stability

20 - of the whole molecule. No major differences in the physical
‘stability of CE9Y4PE and CE9Y¥4E solutions were cobserved.

Affinity and Stoichiamet;z of CD4 mAhs by Surface Plasmon
Resonance

25 The stoichiometry of binding of soluble CD4 to
immobilized mAbs can be determined by saturation binding
experiments on BIAcore (Pharmacia). Data for the
association and dissociation phases of the SPR progress
(Figure 19) were analyzed directly using the integrated form

30 of the rate equations as described in O’Shannessey et al.,
Anal, Biochem., 212:467-468 (1993). A summary of the
binding data, expressed as moles CD4/mole mAb is presented
in Table 3. It can be seen from this data that in all
cages, the stoichiometry of binding is greater tham 1.5:1.

35 @Given that BIAcore is a solid phase interaction system and
that the immobilization protocol is random, these results

-

2



cells and IL-2 production (Figure 20 and Table 4). Thus, 10 grafting of V
domains of CE9.1 onto human [err]4 structures, and the "P & E'
substitutions in the hinge and CH2 domai ns did not affect the abi I|ty of

the mAbs to bl ock CD4-dependent T cell responses in vitro. 15 "
TABLE 4 Ef f ecwof7/09850s on MLR - Summary 20 ~ Anti body PCT/US96/14323
Proliferation | L-2 Production (IC50) (1C50) CE9.1

20 ng/ m 5 ng/m CE9[err]4 . 20 ng/m 5
ng/ M CE9[err]4E 20 ng/ m 10 ng/m CE9[err]4[err]K
20 ng/ "’ 20 ng/m 25  CE9[err]4PS5- 20 g/nm

ND Conclusion All mAbs are equivalent in the inhibition of MLR 30 Fc
Receptbr Bi ndi syouesbethatsbeth amsiven Rinding gitassaf eachDsdlrateation

of Fc Receptor f%h&@&aaa@%%ﬁup@amwm hecﬂ@\/siﬂds?ﬁ F&Bsbtﬂ@ ng
activities. To neas re tié CtIVI an assa 35 eveio'g ?c:*@ase on
FcR and ¢4 me&RRee °§t? h c‘a‘?%e ttt?rc%’&n PAGEAGY i VAR <Of 1R s
assay measur es FurehEbhozed Efﬂbiugimgaéurmdemm shbwrihe affihiepeodshey, as
an in vitrogcop 0 o d t Sp |
Vvo, P o7 s e’ rok R E iR SepELAl, | i 589’-'8*1%%29%7&4%&4
-57- Figure 21 denonstrates that CE9.1 facilitates adhesion of

FcR- expressi ng -nonocytic cells (I FN-[erriagfnguged THP-1 cells) to C4
fibroblasts (CD4 transfected fibroblast cell line) in an adhesi on assay.

Bi nding i s dependent on tstdicchiombtry andoAfEieitPhof B ddimt nce t he
truncated EQab' )2 coul d nMed=uxndd tyt Surfadendladnonli Repadtawe equi res t he
antigen recognition site of the CE9.1 because its occupation with sCH

bl ocks cell-cell attachment. 10 Determ nation of Fc Receptor Binding
Activities of mAbs [mAbs CE91(Ing C@Mﬂ%(lg%),mr]K
(1g&A [err]K |____Antibody Stoichiometry (nM-25°C)
15 [CES.1 1.56 0.95
- CESva 1.61 1.34 |
[ CEOYAE 1.72 1.43
[CESY4AK 1.67 1.08
 CEOYAPE 1.09
20
EXAMPLE 6

IN VITRO BIOLOGICAL EVALUATION OF CE9y4PE
25 Summary
' CE9.1, CE9"4PE, and the other gamma 4 derivatives were
compared for activity mediated by the Fab region (MLR) and
the Fc domain (Fc receptor binding, ADCC, and CDC). Fab
dependent activity (MLR) did not differ among the mAbs but
30 they were distinguished in their Fc¢ receptor binding
properties. The unmodified gamma 4 derivative CE9v4 showed
surprisingly strong binding to Fec receptors, but the E
mutation in CEY4E and CES9Y4PE ablated this binding as well
as ADCC activity.
35 _
E ixe ocyte Responses (MLR
- A three way mixed lymphocyte response (MLR) assay was
performed to determine the effect of the mAb constructs on
allo-antigen driven T cell proliferation and EL-2
40 production. MLRs are dependent on the presence CD4" T
cells, and a large proportion of the response is dependent



hybrid), CE9[err]4E (1g&4, E nutant) and CE9[err]4PE (1 g4, PE nmutant) were
evaluated for their ability to bind, sinultaneously, cell surface CD4 and
FcR 15 As was hoped, CE9.1 had good binding activity in this assay.
Surprisingly, the 1g&4 constructs CE9[err]4 and CE9[err]4[err]K retail ned
sufficient affwogneesser FcR that they were indistinguishable Pcrossi@sz in
this assay. Activity in this assay was |ost only when the "E" substitution .
was 20 introduced as in CE9[err]4E and CE9[err]4PE (see Figure 22). In
vitro Clg Binding Properties of CE9[ err] 4PE glhe conpl enent system contai ns,
among its various functional conponents, the ability to interact with

certain 25 typegy fcfée_ifh?eibgggtﬂoﬁ SR cﬁu %de@%@% tRrefAbh iysis and

destruction. Human ant i | es no rrall sess the capability to bind

Clq and depl etelﬁ"&e@étcté@%‘l WigBaMHAC & £8r aRR-GR%t hey have
specificity. & E&fes*éw&&ﬁ i &euaes 'shemm fgﬁbrfsdﬂ:ls tan’ dauegdrabebriylite
ongi neering of @S PERRRRBEOE,SAABaRiaRe SEMetRR YT ninnE8Fye ot
engi neering o in i eve
the objectivs ofoqhea:vmnugco&ogieaﬁnagémt@.t |maamraalal1§w bheckedi bydy to
bind to C4 tag%‘éh@?u'slu? byl pat gggnegtﬁmﬂaé q_gﬁ;t dé%blr |de effects. 35

Conpari son of propertles of CE9[err]4PE and 9
acconpl i shed usi ng t Re-IcMADs CRRPLRRERHS WeFe q‘ﬂdl Aty 5 their \é\'gﬁlty to

PCT/ US96/ 14324 Hidck MR, caeat sedi bbeh ayimiokiferitiver easponbebefetd

CD4[err] SupTl cel.s In hes
st UEZII es] auﬁurl ]e@n;ﬁ%gtng?ﬂ Bf §§53§8ﬁ£%n %Wﬁ 4 @Bu%ﬂ as
a positive d6nt gxtaftBach ofEY. @omaalns OEECER+ ¥ |ar® \iaman fﬁ!;a;ucvurn, and

fixing rabbit Ccﬁgﬁ 9‘?@ E(“F'sﬁﬁl’sezeﬁi::.ohb M&:H@tlﬁ&zﬁ behameEﬁsldDandS
Clq poorly and

man_.c he e S Its
that both const Afh & ﬁéﬁ @bf% EYO%t&n%éFﬁsfﬁ b G@(gf LEi
ef fector nechanicsfEl rEsponseist da ABDELoEf f ect or Properties of CE9[err]4PE
Cells with cytotoxic potential that can bind mAbs via

15 ' TABLE 4

Effect of mAbs on MLR - Summary

20 “Antibody ~Proliferation iL-2 Production
(IC50) (IC50)

[CES.1 20 ng/ml S ng/ml
CE9v4 — 20 ng/ml 5 ng/ml
CE9Yy4E 20 ng/ml —_ 10 ng/ml
[CESY4AK 20 _ng/ml 20 _ng/ml

25 CESvY4PE 20 ng/ml ND
Conclusion

All mAbs are equivalent in the inhibition of MIR.

30
Fc Recentor Bind Properties of mAbs
Validation of Assav for Determination of Fc Receptor Binding

CE9v4PE was designed to be devoid of FcR binding
activities. To measure this activity, an assay was
35 developed based on FcR and CD4 mediated attachment of cells
' through bridging via mAbs. This assay measures the CD4 and
FcR binding functions of mAbs simultaneously, as an in vitro
correlate of FcR and mAb-mediated depletion of CD4 cells
in vivo.



FcR can nedi ate ADCC directed to anti body-coated target cells. Human T

hel per cells expressing the CD4 nolecule are 15 recognized by mAb CE9. 1
which triggers cytolytic attack by FcR-bearing killer cells, granul ocytes
and/ or macrophages. The objective in the engi neering of CE9[err]4PE was to
renove the abi WQ$%7/08351t he mAb to bind to FcRs, which woul d el POTHIS6A4323e
ability of accessory cells to nediate 20 depletion of CD4 target cells,

while still allowing the mAb to remain i munosuppressive. Conparison of
ADCC ef fector properties of CE9[err]4PE and ). 1 were acconplished using
the classical nethod of cell- mediated cytolysis of chronium | abel ed

CD4[err] SupTl cells. Qse

posi ti v“]e control . Eff gcg&g ééﬂmg?g%uén% t-fﬂe?fcl [Q)#;% %‘%@ﬁfggﬁoﬁ %§mn

obt ai ned from a B&f FyRce%sPressgmequzom CtEHeISadmm-n'eé,ndncadt THE¥DLs 4D9

and CE9, 1 to rredbanswesl tmr | saroifastad((ebi] tﬁﬁhéﬁecté@dﬂ{bf%i t\:ﬁ@ell
ow

condi ti ons, ‘CE9y4PE 20 é{lé ittle effe These results s
CE9[err] 4PE is umiBe ?‘B ﬁﬁd?’ S %?Ia§§@f’s ﬁﬁ"(ﬂi"@g ep gengron the Fo-
conpl emrent nme2hadomains of\VWEheé7MAN3GR9 .1, since.the truncated F(ab’)2 could

PCT/ US96/ 14324 Cg%[ggﬁf?fll V |.S 4 D
CE9[ err] 4PE Corrpgrgat Ive %ar macoki net EB Ia\ﬁ gé?‘%gr%ﬁéﬁ; 51€‘Ngen
CE9[ err] 4E and CESFESRLzpen ghke| afcthe g@%d‘- |1?¢q?é15@ ssSagggumm@; with

rats. CE9[err]4gcpa BESERsr &4PL-98¥1 gt sdtiiedited as an iv bolus dose at 1
ng/ kg (four animals per group), and bl ood sanples were taken for 4 weeks
post dose. Plasna CE9[err]4E and CE9[err]4PE concentratlons vvere

det erm ned u30 ngDeteg

o o0 ooty ltcl lal] iRty Ol (B ). ©
adm ni stration ohYepadhabCEEYSEf Fga4 ﬂd&#ﬁ%nm CEOY4RE dEGE4nc®Ein a
triphasic mnnermaadtﬁaéeérkémateémﬁm HilaRy eéecbingd 15 in a
T oSS e e B ALYl 4 a1 10 o0
As was hoped, CE9.1l had good binding activity in this
assay. Surprisingly, the IgG4 constructs CE9y4 and CE9Y4AK
retained sufficient affinity for FcR that they were
indistinguishable from CE9.1 in this assay. Activity in
this assay.was lost only when the "E" substitution was
20 introduced as . in CE9Y4E and CE9Y4PE (see Figure 22).

In vitro Clg Binding Properties of CE9v4PE
The complement system contains, among its various
functional components, the ability to interact with certain
25 types of antibodies in a manner which leads to cell lysisf'
and destruction. Human IgGl antibodies normally possess the
capability to bind Clg and deplete target cells bearing
surface antigens for which they have specificity. Other
human isotypes such as IgG4 exhibit reduced ability to bind
30 Clg and thus would be unable to deplete target cells. The
engineering of CE9y4PE in a gamma 4 construct would, in
- theory, achieve the objective of preventing complement
fixation and allow the antibody to bind to CD4 target cells
eliminating potential destructive side effects.
35 Comparison of CDC effector properties of CESY4PE and
CE9.1 were accomplished using the classical method o£



adequately describe the term nal phase for CE9[err]4E, all plasm
concentration-tinme profiles were anal yzed using a bi phasic nodel. Snal

i nter-subject variability was 20 observed. The predom nant secondary
phase t[err] was approxi mately 4 days for CE9[err]4E, and 9 days for”

GE9[ err] 4PE, amib gmossinted for 67% and 93% respectively, of pdwussstiadzsarea
under the plasma concentration-tinme curve. The apparent plasma cl earance .
for CE9[err]4PE was low (6.4 m/hr/kg), and was 25 approxinmately half the
clearance of CE9[err]4E. (1.0 m/hr/kg). Thus t he pharnmacokinetic
characteristics of the PE mutant [err]4 mAb; %Eg[err]4PE are sinilar to

ot her humani zed [err | 2 Iong rculatln hal.f -1ife, of
functionally int%. iﬁp %é%ﬁ:ﬁd;?ﬁgQﬁﬁgl?a? FB

is likely to be eeikstivche premenme erfdeabbetlminpifentem vvl‘.[anthésem stered
to man. These re 0 Jn%‘i F: ﬁ?e fg2-fold

| oner plasma cl e%ér%‘?]%eganrgd :Héatc IEEPF}JE i tréE err E rrut ant in
the rat. VWO otIgs2a), was use as a positive control Both CES.1 and
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CE9 4E k0 3 .

97. [7[623;1] 29.5 559’3?%?’? 4 Fon 109[%% o erhﬁ 5 peomore deadt f%gé%

760[ err]138 79.EREP W@wﬁrﬁ egtogsmechanisms g 52 1[err]20.0 10318

10 CE9[errjdPE O. 410[err]0 074 2500[err]440 29543 9.9[err] 3.3

224[err]33 93.42,.2 .1191 . £ parameters: CL =
total plasma cledr ROCT € a concentration
versus time curve; I\/F&Feumh mct Pﬁﬁe%@l]ﬂﬁfam dimdhabs| vds i n

the initial phasperTéESh Mhedd S48 AR di&lefctbaf eol&é&od%o%&w FAngehase;

%AUC[ err] = percen e of the area under asrra con ntratlo versus
time curve durlnfji'il1 @’tﬁ?&?&’ 12 f Ate

st eady st at el5 Basedognmizd!d&yrmlw m{iehr ]:niﬁgstmm}(tdiarlﬁm tadtitdaekf by
t her apeuti c use, f
p FER eaP% nd %41 cﬂél%.rsr 9hu1 Cag S8 /ozf/&g.&r%&n%e%

adm ni stration €, sul [ abl e. LE,8 |
STUDI ES | N HuCD4'FéPr‘]’ bYeghiveNTE q;}eugng:.neerz.ng of CESY4PE was to remove

the ability of the mAb to bind to FcRs, which would
eliminate the ability of accessory cells to wmediate

20 depletion of CD4 target cells, while still allowing the mAb
to remain immunosuppressive.

Comparison of ADCC effector properties of CE9v4PE and
CE?2.1 were accomplished using the classical method of cell-
mediated cytolysis of chromium labeled CD4* SupTl cells.

25 The murine CD4 mAb 4D9 (IgG2a,K) was chosen as a positive
control. Effector cells were human peripheral blood
leukocytes cbtained from a buffy coat. Figure 12 shows the
abilities of both mAbs 4D9 and CE9.1 to mediate specific
lysis of CD4* cells. TUnder identical conditions, CE9Y4PE

30 had very little effect. -

These results show that CE9y4PE is unable to mediate
cell lysis through either FcR or complement mechanisms.



Description of HUCD4 Transgenic Mce 25 Introduction The high decree of
speci es specificity of CE91 and CE9[err] 4PE conplicates assessnent of
efficacy in vivo. For CE9.1 pharmacol ogi cal response could be readily
monitored, in the chinp, through a dose-dependent depletion of CD4[err] 30
cells. The exW@9gW3dbsence of this activity in CE9[err]4PE ipalAsSeei43®s t o
use other neans to assess efficacy. In particular, efficacy is being
studied in HUCD4 transgenic mce. Studies in this, systemare described
below. 35 HuCD4[err] Transgenics In the HuCD4 transgenic mce devel oped at
UCSF (Killeen et al., EMBO J., 12:1547-53 (1993)), the endogenous MuCD4

gene was di srupted by honol ogous reconbi a a human CD4
m-ni -transgene was introduced under the rggggﬁﬂigﬁ of WO 97/ 09351

PCT/ usges/ é4324h- 61- the COMBARATIVEDPEr ANALYSIS OF CRRRE m:cH' e=oguernow been
cross-bred to honoz for .4 Hu restores
positivé and negatizgeé%#%%?#%ﬁ?%hﬁ%%ﬁgéﬁ#éhgg}Ege8%?g%gf+ﬁ?{§¥%ﬂﬁ§§§n1 of
single positive FEPTfRernd CESTIREcwqs dnvestiontpdTinehale SpragueiDawley
conput abl e t g t hpgesf oueEs LR "o EH9yEIEE walb LARYRY st EPER AU S hd &+ rﬁ%%cm

knockout parent, ,mature ru T EEIIS denonstrate properties akin eir
normal murine coBRBErPhrt "I/ kg (Fopy, apimals, pR¥| gervR) el 3nd Rloed isammlasy
normal |evel's andet€)takesefani srareekid positodobbe aphasnd | CEPyIRIGaUE et

Compl ox due to theredabHELods HRIPUE A AIE Rta %ﬁ%@%ﬁ%@fﬂ%ﬁ ™
and mice and in eARAWiCR| BRFSAk dradsned $o grafirmnngbntrly he ipregence B
original knoagkougitealaeend Chihae 1E e b%tbﬁiﬁﬁeﬂhéhﬂig't*oc{‘_f%%}ﬁ’@ﬁ ty in
the MHC | ocus, and the,mce jn current .use_at SB are of the err]
hapl ot ype. ResuIF§°ﬂ§§%n§ﬂ5w#“T?Eus ‘%HGH%P@sponse to a foreign 20
antigen, oval bunin, i|iBobbtwimgda il dykee iktER¢enbas, bolds i Srirstddidichs of
have demonstrat efph Np)t YV OcR§44y  pYadl] concentrations declined inm a
triphasic manner, ‘and CE9y4PE plasma concentrations declined
15 in a biphasié manner (Figure 24). For comparative purposes,
and due to an insufficient number of data points to
adequately describe the terminal phase for CE9v4E, all
plasma concentration-time profiles were analyzed using a
biphasic model. Small inter-subject variability was
20 observed. The predominant secondary phase t,,, was
approkimately 4 days for CE9Y4E, and 9 days for CESY4PE, and
accounted for 67% and 93%, respectively,.of the total area
under the plasma concentration-time curve. The apparent
plasma clearance for CE9Y4PE was low (6.4 ml/hr/kg)}, and was
25 approximately half the clearance of CE9v4E. (1.0 ml/hr/kg) .
Thus, the pharmacokinetic characteristics of the PE mutant
Y4 mAb, CE9Y4PE, are similar to other humanized y1 mAbs in
rats.
The long circulating half-life of functionally intact
30 CE9Y4PE in the rat also suggests that CE9Y4PE is likely to
_ ' be effective over an extended period of time when
- administered to man.
These results confirm that the PE mutant CES&4PE has a
2-fold lower plasma clearance and a longer half-life than
35 - CE9YE mutant in the rat..



CE9[err]4PE. Prelimnary Evaluation of CE9[err]4PE in HuCD4 Transgenic M ce

25 Twel ve HUCD4-transgenic nice (H2[err]) were received, and used to

conpare CE9[err]4PE with IF3 (nurine anti-human CD4) and GK1.5. Mce were

dosed on day -2, -1 and day O with 1 ng of antibody i.p. and i munized with.

OVA 3 hr foll owwdngydodsa | ast dose. M ce were sacrificed 2 weekfctagésghand
serumand 30 cells evaluated for functional activity. The OVA-specific
anti body response is shown in Figure 25. As expected the mAb to nouse CD4
(&K 1.5) had no effect on the hunoral response, whereas both mAbs to HuCD4
bi ocked this response. CE9[err]4PE was the #®0e dramatic of the two mAbs.
35 Al groups of mce responded to Con A and LS, however, there was
some variation in the response to oval buni FABIS i n VO 97/ 09351

PCT/ US96/ 14324 -62- the MR Th|s may have been due to the fact that this
batch of animals contai ned, LotarmA ‘Qhﬂ“?%%ﬂﬂ Megn & SD)GBCRUMME of di fferent
ages. MICD4 + - ' Fing A1 mg/lg iy belus tomake SpragueiDawhy mtec) wer e

treated mnthSCEQ 1, CE9[err]4PE or sallne The study was carried out over a

28 day peri od, 327 14 and 28 Three color
flow cytonetric|dPamesis ofClspl e o'éfyﬁ.iesfmmthe’ae" o ¥gl low
“the fate of CDAflerr] apd rr ﬁzsel Cu) e{mikes
the foll owi ng arpt= . . fallgw
the fate of T an®EREe I@-’”ﬁmh 401041300 | 1 1PR41% r wot16d:
CDB- PE, CD2- FI T¢.cesi45] TQ.s2mof o] I7amw1 hprotsaten |ofs.cibd | ==
coated cell t heed @kl P pﬂﬁﬁhw 2l :

CD3-TC. Theigat E-WEJ\N?.EEI}E%‘{W ot Mﬁ =o€ 11516

transgenic mce EHQQD4 +/+),*€#I CD4[err] cells mere coat ed mnth ant i body

on day 1. Coati e rasidanbe B
day 28. Theisot fhise; RIAUC, o blekbhiclgd of 4 e

was decreased S'm“f“’em"f@mey 28 ycontrast
treated m ce showed no decreases in total CD4[err] cells. Bot h

Based on these results, CE9y4PE should be suitable for

therapeutic use, e.g., by i.v. administration. Also, other
20 routes of administration may also be suitable.

EXAMPLE 8
IN VIVO PHARMACOLOGICAL STUDIES IN’ HuCD4* TRANSGENIC MICE
Description of HuCD4 Irénsgenic Mice
25 Introduction S .
The high decree of species specificity of CE91 and
CE9Y4PE complicates assessment of efficacy in vivo. For
CE9.1 pharmacological response could be readily monitored,
in the chimp, through a dose-dependent depletion of CD4*
30 cells. The expected absence of this activity in CE9Y4PE
induced us to use other means to assess efficacy. In
particular, efficacy is being studied in HuCD4 transgenic
mice. Studies in this system are described below.

35 HuCD4' Tranggenics
In the HuCD4 transgenic mice developed at UCSF (Killeen
et al., EMBO J., 12:1547-53 (1993)), the endogenous MuCD4
gene was disrupted by homologous recombination and a human
Cbh4 minirtransgene was introduced under the regulation of

L



anti bodi es showed evi dence of CD4 receptor nodul ation. Although there was a .
reci procal increase in the percentage 25.of CD8[err] cells in the CE9.1
treated m ce, there was no evidence that these absol ute nunbers had been
significantly affected by the treatnment. CD8[err] cell nunbers were-’

| i kewi se unaf f¥@O#W3Fn CE9[err] 4PE treated mce. In all experporeusssigsyd t h

ei ther antibody, the nunber of B cells remained 30 constant. In Vivo

Studies in Chinpanzees Six chinpanzees were exam.ned for depletion of
CD4[err] T cells and/or nodul ation of the C4 receptor fromthe cell 35
surface after infusions of increasing doses® anti body CE9[err]4PE, up to

15 ng/ kg. Peri r es I 97/ 0935

PCT/ US36/ 14324 &gg-ﬁ%%iie%%%%abh &i%&ﬁz\é‘\gcﬁhrgglﬁéekévﬁmkaﬁ%eks
prior to the ste¥essfbred tn dmazygestitht,i HuCbdssbseiteves stdermeBd err] T
cel.ls. I n addijgy e S Xt T il ?%QS sand cell, levels
were al’so neasu?%%m% ﬁf&;ﬁ %tﬂgﬁﬁﬁlﬁ e h&éﬁl&?g sg%%\ﬁ%‘% bfnro%eto a

di fferent part 'E}FY‘F‘P%' %rﬁii%&ﬂeem%é@nnéﬁ gangiecpositivedhemipharal
CE9[ err] 4PE5 wasD4Sankr a0t qoreldls, By 3&belscéompudbIl8 e Hoded Fahmd Ham

total CD3[err . [ heonget | al for .the nber CD4ferr] T
cells coul[ d b!a %%?a@éédé.] : Bﬁfoe%}zﬁéﬁn&%ﬁ?ﬁge&apaegaﬁﬁuﬂ% ]@ﬂ‘%}%‘?‘} cells
10 nmeasur ed suiPRFERT4 matmre R4 T meddisadevansbuatie bpropett bepi sitiad o om

CD4[err] cell depdst iR i@ ddurlerpBerstudyy)e _hvf@{.rrp dEGEI MR an
i.v. !nfu5|on o% sajilne. Bl ood saé‘rples weritaken |rmE|aeS/?o owng
i nfusi on and 3 oAYF-13 KR F9shoxed Gomormpipteyslsoand fzk gheee animals

into each ati npshow the abrroptictd airddpendeht da¥pohsé®in ¥ [wiedo cel ls
wer e m)nitored% if they were within the normal range, the next |evel
E

dose of CE9[err was given. In all- each chinp received the foll ow ng

protocol : saline, 0. TUsmygeneCrokackgrRRnd] ofnghkge2iEoiersdudthatsal i ne,

15nmy/ kg CE9[ er r d&iigslesblaned fef tched hedd ot YgksS a¥REErSRENS éﬁﬁ'éﬁus' ons of
cell_co

saline or CE9[err]4PE at Q.05nn/kg. At. 1.5ng/ kg, ,CD4[errJ. ating was
observed and a T it %ﬁ“%ﬂt&%ala%&}l‘:&t RBft in the original kmockout
15 and transgenic experiments. The original
knockout /transgenic mice were.subsequently bred to
homozygosity in the MHC locus, and the mice in current use
at SB are of the H-29d haplotype. ,
Results have shown that a good response to a foreign
20 antigen, ovalbumin, is obtained in these HuCD4 mice,; and
initial studies have demonstrated in vivo activity. for
CE9Y4PE. ‘

Preliminary Evaluation of CE9Y4PE in HuCD4 Transgenic Mice

25 Twelve HuCD4-transgenic mice (H-299) were received, and
used to compare CE9Yy4PE with IF3 (murine anti-human CD4) and
GK1.5. Mice were dosed on day -2, -1 and day 0 with 1 mg of
antibody i.p. and immunized with OVA 3 hr following the last
dose. Mice were sacrificed 2 weeks later and serum and

30 cells evaluated for functional activity. The OVA-specific
anEibody response is shown in Figure 25. As expected the
mAb to mouse CD4 (GK 1.5) had no effect on the humoral
response, whereas both mAbs to HuCD4 blocked this response.
CE2Y4PE was the more dramatic of the two mAbs.

35 All groups of mice responded to Con A and LS, however,
there was some variation in the response to ovalbumin and in



of CD4 receptors fromthe cells surface, although no CD4[err] 25 cel

depl eti on, was seen. At 15ng/m of CE9[err]4PE, no CD4[err] cell depletion
was observed in any of the animals, although significant nodul ati on was
seen in all animals. The nodul atory effect was transient and recovered to
baseline in 1l4ywdotiewgss No. adverse effects were seen in any apetvoabesrdsii
CE9[ err] 4PE coul d be detected on the cell .surface up .to 2 days after .

adm ni stration and in the serum CE9[err]4PE was designed to be a

noh- depl eting antibody and no depletion was gbserved in any animal, even at
the relatively high dose of 15ng/kg. CE9[err[4PE was stable in the 35 sera
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- The data showed that in both CES.1 and CE9Y4PE treated
transgenic mice (HuCD4 +/+), all CD4* cells were coated with
antibody on day 1. Coating persisted for a few days and was
no longer detectable by day 28. The total number of CD4*

20 cells treated in CES.1 treated mice was decreased
significantly, even at day 28. By contrast, CE9Y4PE treated
mice showed no decreases in total CD4* cells. Both
antibodies showed evidence of CD4 receptor modulation.
Although there was a reciprocal increase in the percentage

25 of CD8* cells in the CES.1l treated mice, there was no
evidence that these absolute numbers had been significantly
affected by the treatment. CD8* cell numbers were likewise
unaffected in CESY4PE treated mice. In all experiments,
with either antibody, the number of B cells remained

30 constant.

In Vivo Studies in Chimpanzees
Six chimpanzees were examined for depletion of CD4* T
cells and/or modulation of the CD4 receptor from the cell
+ 35 surface after infusions of increasing doses of antibody
CE9Y4PE, "up  to 15 mg/kg. . Peripheral blood samples were



pharmaceutically acceptable buffer, and nmay be adm nistered 25 by any
desired route. Because of the efficacy of the presently clainmed antibodies
and their tolerance by humans it is possible to adm nister these anti bodies

repetitively in order to conbat various di seases or disease states wthin a -

hupan. 30 . wobhpmnt i - CD4 reconbi nant anti bodi es (or fragnet#esssiiengof)
of this invention are also useful for inducing imunonodul ation, e.qg.

i nduci ng suppression of a human's or aninmal's inmune system Thi s i nvention
therefore relates to a nmethod of prophylactically or therapeutically

i nduci ng 35 i nmunonodul ation in a hunan or Wer animal in need thereof
WO 97/ 09351 §ﬁ¥ﬁglus 6/ 14324 -65- b
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proliferative an prql |ferat|ve d| seases, aneous
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dermatitis 20 and f usth&heceramit oﬁsthersmldy,l dech ohiiepr reeidednani 16,
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urticaria, angloe mas,. vascu taneous €osi nophi
Al opeci a ar eat a, EldOpingydnfpgieReARd P Me\f%ldﬁl’é de&eruct CEEY4PEvway s
di sease, 15 (0.05mg/kg) was infused into each chimp and blood samples

taken 3 and 14 days later. CD4" cells were monitored and if
they were within the normal range, the next level dose of
CESY4PE was given. 1In all, each chimp received the
following protocol: saline, 0.05mg/kg CE9Y4PE, 1.5mg/kg

20 CE9v4PE, saline, 15mg/kg CE9Y4PE.

No effects on CD4 levels were seen after infusions of
saline or CE9Y4PE-at 0.0Smg/kg. At 1.5mg/kg, CD4* cell
coating was observed and a transient and partial modulation
of CD4 receptors from the cells surface, although no CD4*

25 cell depletion, was seen. At 15mg/ml of CE9Yy4PE, no CD4*
cell depletion was observed in any of the animals, although
gsignificant modulation was seen in all animals. The
modulatory effect was transient and recovered to baseline in
14-21 days. No adverse effects were seen in'any animal.

30 CE9Y4PE could be detected on the cell surface up to 2 days
after administration and in the serum. _

- CESY4PE was designed to be a non-depleting antibody and
no depletion was observed in any animal, even at the
relatively high dose of 15mg/kg. CE9vy4PE was stable in the

35 sera of chimpanzees and remained in circulation for up to 21
days.



25 intestinal inflammtions and allergies (e.g., Coeliac disease,
proctitis, eosinophilia gastroenteritis, mastocytosis, Crohn's di sease and
ulcerative colitis) and food-related allergies (e.g., mgraine, rhinitis
and eczema). Also, the subject antibodies have potential 30 utiIity”for
treatnment of n qmune condi tions wherein i munonodul at

desirable, e. gQﬁo?ﬁ%ﬁ% ver sus- host di sease (GVvHD), transpl ant rejectﬁgﬁ,
asthma, H'V, |eukem a, |ynphoma, anong others. One skilled in the art would
be* able, by routine 35 experinentation, to determ ne what an effective,

non-t oxi ¢ anount of anti body woul d be for th&4purpose of inducing WO
97/ 09351 PCT/ US96/ 14324 - 66-
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range of about 0.05 tzht{¥pdiidd i ﬁeeaeinkth@%ﬁnépcaeéwlm BBbvdaY orThe

anti bodi es (or fragnents thereo IS invention d also .be uysef ul
for treating tund¥ SqHRIRHH C)nﬁ?gﬂ@e%eﬁ??l%%l?‘&rl{’ éul‘-'& mbdnasdrg
for reducing tuneg aﬁf&nluyﬂuda1§ﬂ%§ eselus jonvehremat sgraphy! @egi ng t he

ol at oo to A St AR Eq g A Bbier 16601 Tl dgs o%'%ears e heReny
adni ni stering toasaaysrnnﬂ%udﬁ-d@mﬁwmnnanlenfeét$mﬁslfwnmuxnand odmdingof an

anti body. One skifffididp ddqrent a\éouleéeEanbfﬁnc@yoﬁ %éé&a%&ewlgﬁb&ﬁg on,
to determ ne what an effective, non-toxi nDunt of gntlbody woul uch
- aff

t he purpose of tTERETIRF FI5YPGanec T u C, 18 Hrasden
ef f ecti ve dosageantsilmodiices athyt dbeb@sied abepaasg'ee obxr aetnnﬁvé) therapel@tlc

mlligrams [ #ggh/ a e

i nvention mal)?)r bgé‘%%%i%fg er ecFMao a %raﬁgoyu%%e‘rif%%@ I'n acco&%ance W|th
the 20 af or enene¥XRFRISIRR rﬁi‘ﬂ%%Fetllléat ABGLuding B LSt tlyswphomg.ent to '
produce such effbgfedicud RIS Qneauamghxtzas; | futtteikinfthe A
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t he can be used either in thelr native form, or as part of an -
is antlbody/chelate, antibody/drug or antibody/toxin complex.
Additionally, whole antibodies or antibody fragments (Fab,,
Fab, Fv) may be used as imaging reagents or as potential
vaccines or immunogens in active immunotherapy for the
generation of anti-idiotypic responses.

20 The amount of antibody useful to produce a therapeutic
effect can be determined by standard techniques well known
to those of ordinary skill in the art. The antibodies will
generally be provided by standard technique within a
pharmaceutically acceptable buffer, and may be administered

25 Dby any desired route. Because of the efficacy of the
presently claimed antibodies and their tolerance by humans
it is possible to administer these antibodies repetitively
in order to combat various diseases or disease states within
a human. :

30 The anti-CD4 recombinant antibodies (or fragments
théreof) of this invention are also useful for inducing

- immunomodulation, e.g., inducing suppression of a human’s or
animal’s immune system. This invention therefore relates to

a method of prophylactically or therapeutically inducing
35 . immunomodulation in a human or other animal in need thereof



25 invention with a conventional pharnmaceutically acceptable carrier or

di-l uent according to known techniques. It wll be recognized by one of

skill in the art that the formand character of the pharnaceutically
acceptable carrier or diluent is dictated by the anbunt of active -

i hgredi ent wit Wereossii ch it is to be conbined, the route of RdMUSeisRLi ON
and ot her well-known variabl es. The route of adn1n|strat|on of the anti body
(or fragnment thereof) of the invention may be oral, parenteral, by .

i nhal ation or topical. The termparenteral as used 35 herei n incl udes
intravénous, intramuscul ar, subcutaneous, re®Bal, vaginal or

I ntraperitoneal adn1 | Str t|on The MD 97/09351

PCT/ US06/ 14324 167 SURRAAES TGS 23, ath f556CEd S c BPBr EP%i Franpuna b tsiiah an

admi ni stration aam.’gamiy abf ychiree fiorventichheodsuby hanenter abrhey Hiidal .
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e a | stére

body wei ght per day...The antlbody e invention
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an aerosol fornul at| é’@%@&&{@%@%&nﬁ@é&gg oEHtYhfg ﬂg&e%g{ %velS
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erred
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topically. By to adn1 strat| n_i.s jtreant non-system c adm ni stration
and incl udes the’%%?ﬁ?’c%ﬁl qﬂt,eﬁlo&;gges OF oF 17 FURfFrelft- S e Y,
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15 of immunologically medicated diseases (e.g., rheumatoid
arthritis, lupus erythematosus, systemic. lupus
erythematosus, Hashimotos thyroiditis, multiple sclerosis,
myasthenia gravis, type 1 diabetes, uveitis, nephrotic
syndrome, psoriasis, atopical dermatitis, contact dermatitis

20 and further eczematous dermatitides, seborrheic dermatitis,
Lichen planus, Pemplugus, bullous pemphicjus, Epidermolysis
bullosa, urticaria, angioedemas, vasculitides, erythema,
cutaneous eosinophilias, Alopecia areata, etc.); the
treatment of reversible obstructive airways disease,

25 intestinal inflammations and allergies (e.g., Coeliac
disease, proctitis, eosinophilia gastroenteritis,

- mastocytosis, Crohn’s disease and ulcerative colitis) and
food-related allergies (e.g., migraine, rhinitis and
eczema). Also, the subject antibodies have potential

30 utility for treatment of non-autoimmune conditions wherein
immunomodulation is desirable, e.g., graft-versus-host
disease (GVHD), transplant rejectlon, asthma, HIV, leukemia,
lymphoma, among others.

One skilled in the art would be able, by routine

35 experimentation, to determine what an effective, non-toxic

amount of antibody would be for the purpose of inducing



25 and intramuscul ar adm nistration. The anobunt of an antibody required
for therapeutic or prophylactic effect will, of course, vary with the

anti body chosen, the nature and severity of the condition being treated and
the ani mal undergoing treatnment, and is ultimately at the discretion-of 30
t he* physi ci a”-wo“sﬁb%s abl e topical dose of an antibody of thepdrny®gidssn
widl generally be wmthin the range of about 1 to 100 mlligranms per.

ki | ogram body wei ght daily. Fornulations Wiile it is possible for an

anti body or fragnent 35 thereof to be administered alone, it is preferable
to present it as a pharmaceutical fornul ati of=-The active WO 97/ 09351
PCT/ US96/ 14324 -68- ingredient may conprise, for topical admnistration,
from 0.001% t o EOUWURCFURPTESSitRom Fenesably pyhowsvan, @ edfersivg dosage

al though it nmay WiQIPHesErathdisange &8%wébut bo!fopre alrdmilnerafseyepss of
5% w' w and mre[]‘;flreferabltl_%é{romﬁ 0. 1%%0 1% w w of the formul ation. The
topical fornula ’&W Ypl"&é'gﬁf' PRYef?Y on, conprise an active

i ngredi ent toget her Vitheh apytdbodiesr dozcfrpgmdmitts darearen)s pft khisf dnvention
optionally amy I [ ,Galenlgr edi.e ) Dnha(i%”"e(ﬁﬂamﬁﬁt
"accept abl e" E’i n%%%é@e&g%g%ﬁgﬁgo%gt ?%?éeé%ﬁq EHI e ot’%el% I'n regfe%%%f
the fornul ati on safFifdicaddivet &heyusheylanke resefil fion radusAnarSHROr a8idRs
suitabl e for topirgalbiadfditiinca gRewtAChHdfot | ShbXbrRfirkf Hhel sUtiival time
preparations sw%@t&:’e for enetration jhrough t.he i,n .o _the,site, of

15, .
wher e treat nent AR RS cﬁ‘né"g‘aﬁ'fsm néﬁ?%’f‘ Iiﬁlilﬁn}, &r é‘%?gﬂlf’ﬂt AP s
or pastes, and drelrtesuittaald eethodadfi hreating crumars Ha @y dumaar oor obhez.

Droops accordigng dx0s a1 1 %mhiisﬁgﬂhboeomcﬁmab%gimr bhe aqueous

or oily solutions_or suspensions gnd fray be prepared, I ssol ving.t he
active ingredi eREfectivg, nan-¢ eGHQXﬁBI &t i ¥ %’ft’&’%’éfct ePrg §kL1ind/
fungi ci dal agenttindirxy wosuwldbecableit bl eopt beresgidrimentatipnef evabl y
including a Surf&éﬁ%ﬁ%&ﬂé”%ﬁggﬂgﬁ éEQQcE§§Q[tﬁ£§L€%§igiéH%unt of antibody
would be for the purpose of treating carcinogenic tumors.
15 Generally, however, an effective dosage is expected to be in
the range of about 0.05 to 100 milligrams per kilogram body
weight per day. :
The antibodies of the invention may be administered to
a human or other animal in accordance with the
20 aforementioned methods of treatment in an amount sufficient
to produce such effect to a therapeutic or prophylactic
degree. Such antibodies of the invention can be
administered to such human or other animal in a conventiocnal
dosage form prepared by combining the antibody of the
25 invention with a conventional pharmaceutically acceptable
carrier or diluent according to known techniques. It will
be recognized by one.of skill in the art that the form and
character of the pharmaceutically acceptable carrier or
diluent is dictated by the amount of active ingredient with
30 which it is to be combined, the route of administration and
other well-known variables. _
- The route of administration of the antibody (or
fragment thereof) of the invention may be oral, parenteral,
by inhalation or topical. The term parenteral as used

35 herein includes intravenous, intramuscular, subcutaneous,
rectal, Vvaginal or intraperitoneal administration. The



25 may then be clarified by filtration, transferred to a suitable _
contai ner which is then sealed and sterilized by autoclaving or maintaining
at 90[err]-100[err]C for half an hour. Alternatively, the solution nmay be
sterilized by filtration and transferred to the container by an aseptic

techni que. 30 Frawpissss of bactericidal and fungicidal agents serussdasfor
inclusion in the drops are phenylnercuric nitrate or acetate (0.002%,
benzal koni um chl oride (0.01% and chl or hexi dine acetate (0.01% . Suitable
solvents for the preparation of an oily solution |nclude gl ycerol, diluted
at cohol and 35 propylene gl ycol . WD 97/ 09851 g

PCT/ US96/ 14324 - 695 tions acc ing to t sent vention incl ude

t hdse suitable f@Pb AREREFo ol’c‘ﬁga%§ﬁ&€?’? e&ﬁ‘f‘“ﬁ&ﬁﬁférﬁﬁpﬁﬁﬂmy

conpri se a steriladmigqieturatiohunrengenerabhy | yrefeymidli ng a bactericide and

may be prepared by ne dga t eparation qf drops.
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and/or a noi s§ur ltlﬁlra@éﬁhzéalQ&YEﬁ&ﬁbeOimﬁﬂn@éﬁpﬁ% i%h, Caglgp Oi | or
arachis oil. 10 astes accordlnaého t he present

i nvention are seﬁPBEEPeH%FSF}&VéEFsﬁg §r?ﬁ€ CITIS FUNRFS o tgFHFrE}Fthal
application. Thén fipe angadefbgbouki OQOSHBoamo,vé:um@Ire&eeablynabout 0.5

aaucous o 15, not adetons (M araus peR kRLonrer holty W igheLRRTRRYY) (L T

greasy or non-greasy 5@§|§nt?hedﬁa§#sthﬁyl%Y#E#4QReWﬁ@ﬁﬁéé&rb@ngdgmnhsﬁsred
hard, soft oroli gy cinmaat&bn,. gbycemhawemvaxls Qnd@itab.htifaﬁaéal dnd oral

I I I hi t
20 0l | ve orl: wodPhplatdon admiBircEREiel” APErYERiAFendosedec FoRBSoRRT | c.
or oleic acid tO@Idheladm.nlisam'aah.onhoéuehcasaazmeméaﬂnéog'hl)matlah or a
macrogol s.  The f gramd,ald %s@alnhﬁi%p &é%ebé‘[‘néfrééﬁ alcg’ aanr@ﬁ‘Ei%ﬁ%ive

agent such as an anionic, cati I've suchas 25
sorbitan esters G@CEGPﬁUﬁFeth?PGnEr8§F¥F9§|@@%aﬁqmﬂmﬂﬂnt of a compound of
.15 the invention to be employed is generally within the range

of about 10 to 100 milligrams.

The antibody of the invention may also be administered
topically. By topical administration is meant non-systemic
administration and. includes the application of an antibody

20  (or fragment thereof) compound of the invention externally
to the epidermis, to the buccal cavity and instillation of
such an antibody into the ear, eye and nose, and where it
does not significantly enter the blocod stream. By systemic
administration is meant oral, intravenous, intraperitoneal

25 and intramuscular administration. The amount of an antibody
required for therapeutic or prophylactic effect will, of
course, vary with the antibody chosen, the nature and
severity of the condition being treated and the animal
undergeing treatment, and is ultimately at the discretion of

30 the physician. A suitable topical dose of an antibody of
the invention will generally be within the range of about 1

- to 100 milligrams per kilogram body weight daily.

Formulations

While it is possible for an antibody or fragment

35 thereof to be administered alone, it is preferable to
present’ it’ as a pharmaceutical formulation. The active




Suspendi ng agents such as natural guns, cellul ose derivatives or inorganic
materials such as silicaceous silicas, and-other ingredients such as

| anol in, may -al so be included. 30 "It will be recognized by one of
skill in the art that the optiml quantity and spacing of individual
desages of an egd7wesky or fragnent thereof of the invention vwdtudsenasis
determ ned by the nature and extent of the condition being treated, the
form route and site of admi nistration, and the 35 particular ani mal being
treated, and that such optinmuns can be determnined by conventional
techniqués. It will also be WD 97/ 09351 =68~

PCT/ US96/ 14324 -70- a frem at ed qQne of skill ,in_the art that, the opti nal
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the present ighvegty@ned oy tydsf WA q-::ﬁg Fﬁﬂg_at]:gﬁ 10 follow ng are,
therefore, to be consirued as merel é strati_ve exanpl es and not a

linmitation of the scopa®ofoRiRal, aF'I’f?Eﬁt PEnthe REFRSSRE inventica,

Conposition A phebmpzfslélmlammws.hrgmmehtt Rbgethee kit dﬂb tdiGnﬂdi-e form

f le i

capsul e with 50 9583@\53%%4% isn by cheaaeRr fa oot S I n
powder ed form 1iabengpele¢1¢ a’t}! liepsitg) .of Thel eamas(sig mltﬁ‘t rhﬁgnem um
stearate. |nject epb8efBansId erid t@!é”'%%’ﬁ's@ e BBing comfa 't‘z‘:@ other

Compoe om0 L ST i e St L
t hereof of the |neenp1emm|thétméﬁw'volune pr opyl ene egcoI and wat er . The
solution is sterilizegopyiddidd RAtable for toffOLiMm RN
include liguid or semi-liquid preparations suitable for
15 penetration through the skin to the site of where treatment
is required, such as liniments, lotions, creams, ointments
or pastes, and drops suitable for administration to the eye,
ear or nose. '
Drops according to the present invention may comprise
20 sterile aqueous or oily solutions or suspensions and may be
prepared by dissolving the active ingredient in a suitable
aqueous solution of a bactericidal and/or fungicidal agent
and/or any other suitable preservative, and preferably
including a surface active agent. The resulting solution
25 may then be clarified by filtration, transferred to a
suitable container which is then sealed and sterilized by
autoclaving or maintaining at 90°-100°C for half an hour.
Alternatively, the solution may be sterilized by filtration
and transferred to the container by an aseptic technique.
30 . Examples of bactericidal and fungicidal agents suitable for
iﬁclusion in the drops are phenylmercuric nitrate or acetate
(0.002%), benzalkonium chloride (0.01%) and chlorhexidine
acetate (0.01%). Suitable solvents for the preparation of
an oily solution include glycerol, diluted alcohol and
35 propylene glycol.



Anti body or fragnment thereof of the invention 1.0 g. Wite soft paraffin to
1.00.0 g. The antibody or fragnment thereof of the invention is dispersed in
a small volume of the vehicle to produce a 30 snooth, honpgeneous product.
Col | apsi bl e netal tubes are .then filled with the dlsperS|on Topi cat Cream
Canposi tion Axyobpedgsior fragnent thereof of the invention 1. @cgushiplaadex G°
200 20.0 g. 35 Lanolin Anhydrous 2.0 g. White Beeswax 2.5 g. WO
97/ 09351 PCT/ US96/ 14324 -71- Met hyl
hydr oxybenzoate 0.1 g. Distilled Water to 100.0 g. The pol awax, beeswax and
kanolin are heated together at 60[err]C. A sébdtion of nethyl

hydr oxybenzoate is added and 5 honogeni zation is achi eved using high speed
stiTring. The tenper &afions aceerdingotedthe PH¢$ent)£ﬁﬁentﬂdﬁ £Hu1uﬂdn body

or fragment thergfsdfsditarie eakd Q.BP'JLicEEEBnaQQ @Bﬁ slow ee 4An eve

throughout, and f he conposition.,is a to coo

stitring. 10 1c¥ i Wr&ﬁecénﬁﬁﬂfﬂ-ﬁna‘ﬂﬁ?‘i’%o‘ipﬂtif%@%mm{aﬂé%of
of the inventi oredntaininiprbibaztekietdsuantemfy 6og. preparend it @ne%@zd&-sG g.

Cet ost | b 0.

pur 11 e Ve 5 B 15 tHlpe EodoBrd Brgpiiiion é’énﬁ R o poRIOTe By
hydr oxybenzoat e k#ni@ﬁqﬁﬁﬂﬂ9¥'@E@ldps§épne§°|hh€08hin WAy t3lednsluge an
75[err] C. The sQidddtandMvas hxaoeaa&soz%ﬁ@dsmoss&ﬂﬂs @kcohol

are nelted toget at 75 er Ca added § e aqueoys sol ytion. _The
resul ting enuIS|%i%?§éi1 éPagﬁﬁdatB°%%5Vr%$? 3R, SHesTal PRy
and the anti bodyamroiXk aprEmtast h:alse:oﬁ:' ofilt br anaehisomils added as a

suspensi on i the re@éﬂ:&% hggrenmeo%%stégsgs&?f&{hg o et pleddht

honogeni zed. 25
1nventlon are semz-solzd formulations of the active

ingredient for external application. They may be made by -
mixing the active ingredient in finely-divided or powdered
form, alone or in solution or suspension in an aéueous or

15 non-aqueous fluid, with the aid of suitable machinery, with
a greasy or.nbn-greasy basis. The basis may comprise
hydrocarbons such as hard, soft or liquid paraffin,
glycerol, beeswax, a metallic scap; a mucilage; an oil of
natural origin such as almond, corm, arachis, castor or

20 olive o0il; wool fat or its derivatives, or a fatty acid such
as stearic or oleic acid together with an alcohol such as
propylene glycol or macrogols. The formulation may
incorporate any suitable surface active agent such as an
anionic, cationic or non-ionic surface active such as

25 sorbitan esters or polyoxyethylene derivatives thereof
Suspending agents such as natural gums, cellulose

derivatives or inorganic materials such as silicaceous
silicas, and other ingredients such as lanolin, may also be
included. .

300 It will be recognized by one of skill in the art that
the optimal quantity and spacing of individual dosages of an

- antibody or fragment thereof of the invention will be

determined by the nature and extent of the condition being
treated, the form, route and site of administration, and the

35 particular animal being treated, and that such optimums can
be detqimihed by conventional techniques. It will also be



Antibody or fragment thereof of the invention 0.5 g. Methyl Hydroxybenzoate
'0.01 g. Propyl Hydroxybenzoate 0.04 g. Purified Water B.P. to 100.00 m. 30
The nethyl and propyl hydroxybenzoates are dissolved in 70 m . purified
water at 75[err]C and the resulting solution is allowed to cool. The’

anti body or fragdnmbssihereof of the invention is then added, $98R 4323
splution is sterilized by filtration through a menbrane filte 02?
[err]m pore size), 35 and packed aseptically into suitable sterile

coht ai ners. WD 97/ 09351 .

PCT/ US96/ 14324 -72- Conposition for Adm ni st+7@t~i on by I nhal ati on For an
aerosol container with a capacity of 15-20 m: mix 10 ng. of an antibody or
fragnment ther eofamreq—‘n-‘eateddnmm vof skill- AnSthef aat | that ate rt@pﬁi@ﬂ’lt
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ant i body or frag!hmrmmmncﬁesm | nventlon in ethanol (6- 8 m.), add

0. 1-0. 2% of | ub b d
" ouch i na, jouiEEod RAISH, "L L DIV TS el

di sperse such in a, 15 _.propel ant suc eon, £tion

of (1.2 dichl or ®#%+}igd ubﬁld‘e%aa% GaTH eﬁmotbehpmmnm seuidtion,i nt o

an appropriate BJEEDZEﬁeCﬂﬁ& fﬁerﬂﬂaiﬂiv%itfl% ebt hes FRLIadtaBiteRt O dhe
nt.i hodi es ang phar neceu i cal conpositions

i nhal ati on alq)m #‘?%‘T{ﬁ i on. ra:f
of the 20 iTven paalr'?ﬁ THEREP e D PPoFOBEFEREL 2] MRFALY strati on,
i .e., subcut aneﬁl%trmxmﬂ%/ and ot avdbwitayion et dite amicpieoE

for parenteral aghd nhsddari O{h,yg,{dld;pmﬂ)r&hx, wagnrise a solution of an
anti body or fragnent” {here the, i nvention or a cocktail 25 thereof
di ssol ved in an accepé%%f-ﬁ%mi%@ erabl y' an aqueous carrier. A
vari ety of aqueous cakrphamsmamautieal composition of this invention in the
15 form.of a capsule is prepared by f£illing a standard two-
piece hard gelatin capsule with 50 mg. of an antibody or
fragment thereof of the invention, in powdered form, 100 mg.
of lactose, 32 mg. of talc and 8 mg. of wmagnesium stearate.
Injectable Parenteral Composition
20 _ A pharmaceutical composition of this invention in a
form suitable for administration by injection is prepared by
stirring 1.5% by weight of an antibody of fragment thereof
.0f the invention in 10% by volume propylene glycol and
water. The solution is sterilized by filtration.
25 Ointment Compogition
Antibody or fragment thereof of the invention 1.0 g.
White soft paraffin to 100.0 g.
The antibody or fragment thereof of the invention is
dispersed in a small volume of the vehicle to produce a
30 smooth, homogeneous product.__cdllapsible metal tubes are
then filled with the dispersion.
- Topic itio
Antibody or fragment thereof of the invention 1.0 g.
Polawax GP 200 20.0 g.
35 Lanolin Anhydrous 2.0 g.
White.Bee5wax 2.5 g.



enpl oyed, e.g., water, buffered water, 0.4%saline, 0.3%glycine, and the

| kke. These solutions are sterile and generally free of particulate matter.
These solutions may 30 be sterilized by conventional, well-known
sterilization techniques. The conpositions nmay contain pharnaceuticaf | y
accept abl e auxiWQ &#8938lubst ances as required to approxi mate phPCTEISoRI4AZ
condi tions such as pH adjusting-and buffering agents, etc. The
concentration of the antibody or fragment 35 thereof of the invention in
suth pharnmaceutical fornulation can vary wi deli/ .e., fromless than about
0: 5% wusually at WD 97/ 09351

PCT/ US96/ 14324 -73- 0 st._about 1% to as,_ nuch as 15 or 20% by wei ght,
and will be selected %F?#Eh’%?dﬁ eﬂﬁo?ﬁﬁlﬁ YHunes, viscosities, etc.,

according to the partD&ﬂtadlnddﬂauéraualhostmagion sel ected. 5 Thus,
a pharnmaceutical conp@get bt h ranuscul a |nJec ion
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exanpl e, Rem ngton'.s P arnaceutlcal Elence

Conpany, Easton, Y fPgedn8FFFi0Gcor porat ed by reference herein. The
anti bodi es (20 fragnegpgghbgr@atgggfggﬁg%$ﬂyﬁéﬁ|on 20 .can be lyophilized -
for storage and recon din Sui t rr prior, to use. This

t echni que has been sh%&ﬁlgS e Ef ERETR vﬁh ?9#1 R t5hen dnvepkiae 4+ BLEH ns
and art-known | yophi | SpxbitanaMdnotzunste tQi8 an tRalysorihateCan besegp! oyed.

25 Dependi ng oncebestBhepies1canyl ta .3 dBHEU. g2l conmposi ti on
of the invention can Blegq_n %ere&f% fberg@r %%6
Y. oxybenzoate 0.2 g.
is Purified Water B.D. to 100.00 ml. {B.P. = British
' Pharmacopeia) .

The methyl hydroxybenzoate and glycerin are. dissolved
in 70 ml. of the water at 75°C. The sorbitan monolaurate,
polysorbate 20 and cetostearyl alcohol are melted together

‘20 at 75°C and added to the aqueous solution. The resulting
emulsion is homogenized, allowed to cool with continuous
stirring and the antibody or fragment théreof of the
invention is added as a suspension in the remaining water.
The whole suspension is stirred unt:.l homogenized.

25 Eye Drop Compogition .

Antibody or fragment thereof of the invention 0.5 g.

Methyl Hydroxybenzoate 0.01 g.

Propyl Hydroxybenzoate 0.04 g.

Purified Water B.P. to 100.00 ml.

30 The methyl and propyl hydroxybenzoates are dissolved in
70 ml. purified water at 75°C and the resulting solution is

- allowed to cool. The antibody or fragment thereof of the
invention is then added, and the solution is sterilized by
filtration through a membrane filter (0.022 um pore size),

35 . and packed aseptically into suitable sterile‘containers.



prophyl actic and/or therapeutic treatnments. In therapeutic application,
conpositions are admnistered to a patient already suffering froma

di sease, in an amount sufficient to 30 cure or at least partially arrest

t he di sease and its conplications. In prophylactic applications,
cqQnposi ti ons Gegbpeedsng the present anti bodies or a cocktail PCMSmmre
adm nistered to a patient not already in a disease state to enhance the
patient's resistance. 35 Single or multiple adm nistrations of the
pharmaceutical conpositions can be carried out with dose WO 97/ 09351
RPCT/ US96/ 14324 -74- | evels and pattern bei ngzzel ected by the treating
physician. In any event, the pharnaceutlcal conp05|t|on of the invention -
shoul d provide a quaddnpesdfti Adninde g agient s thereof)

f th tion 5 f At t

ol 50 be noted that : Lr’ffegfa%?.e%%#m ?Sﬁﬁ%ﬁﬁv‘%{n ag%?aeﬁﬂ’ﬁ?%d O
desi gn -and synt MEsE &0 M| PﬁeP-npéﬁﬁihedﬁr°ﬁo§¢§$¥ﬁqtdéhé§ﬁﬁéuﬂ§stbm net | cs)

whi ch woul d be ygRidfitiich WithSaUR-bhs¥oeE asmmc'attm g en@?esuéhgas 10

Sar agovi Ci 792-795 ( 199 ) ppsi_t Straln XLl Blu
ot 200a ©n BoamsTiRpaLe, B3: GBooLRdc aRIY) st HipacPecRurh HLERRraTiE 2
and assi gned num:mpéﬂﬂarﬁgomchThssfﬂepnmpremahi@e imnaJobybinatPOR. of
Applicants' and g4hej rgy r ' | ace
these oul turos. shind REAcRERE rATIAgN, pEREnd ) Qud [ATABRLIR1bEdno Ouaisid
i ssued her eon, ?%é?‘%t a}f“tté’r an, 8PPRSPTiaER ReXIFRL FAnERLDLE, a@FPBGdy@a?s
20 whi chever is et:hﬂ;ézorigﬁ:rr,anaadll b oeapoishdidtion admiat st¥athendepository

' revocab! yvalSCHE T 22 andhs BkER b Ty | iheER3Sy pHE, fn Fe St
made avail abl e tqpntwelr@;rrmwh engapatiryt ofit L52tianl ot iddssolve 30 B8F. E. &
25 Section 1-14 Ay rsago> EraghiehtOBhdidos QANNELMRRANEEBRSIAT 8cbhbY N e
Fol I owi ng Cl ai " ml. ), add 0.1-0.2% of a lubricating agent, such as
polysorbate 85 or oleic acid; and disperse such in a
15 propellant, such as freon, preferably in combination of (1.2
dichlorotetrafluoroethane) and difluorochloromethane, and
put into an appropriate aerosol container adapted for either
intranasal or oral inhalation administration. .
The antibodies and pharmaceutical compositions of the
20 invention are particularly useful for parenteral

administration, i.e., subcutanecusly, intramuscularly or
intravenously. The compositions for parenteral
administration will commonly comprise a solution of an
antibody or fragment thereof of the invention or a cocktail
25 thereof dissolved in an acceptable carrier, preferably an
aqueous carrier. A variety of aqueous carriers may be
employed, e.g., water, buffered water, 0.4% saline, 0.3%
glycine, and the like. These solutions are sterile and
generally free of particulate matter. These solutions may
30 be sterilized by conventional, well-known sterilization
techniques. The compositions may contain pharmaceutically
- acceptable auxiliary substances as required to approximate
physioclogical conditions such as pH adjusting and buffering
agénts, etc. The concentration of the antibody or fragment
35 thereof of the invention in such pharmaceutical formulation
' can vary‘wiaely,_i.e., from less than about 0.5%, usually at



WD 97/ 09351 PCT/ US96/ 14324 75
SEQUENCE LI STING (1) GENERAL INFCRN%TICN: (i) APPLI CANT: Hanna, Nabi

Newman, Roland A Reff, Mtchell- E. (ii) TITLE OF I NVENTI ON: Reconbi nant
Anti-CD4 Antibodies for Human Therapy .(iii) NUMBER OF SEQUENCES: 59 7(iv)
GQRRESPONDENCEWOBDEEBSS: (A) ADDRESSEE: BURNS, DOANE, SWECKER RETHSP§MI4324 B)
STREET: 699 Prince Street (C) CITY. Alexandria (D) STATE: VA (E) COUNTRY:
USA (F) ZIP: 22314-3187 (v) COVPUTER READABLE FORM (A) MEDI UM TYPE: Fl oppy
disk (B) COWPUTER: |BM PC conpatible (C) OPERATI NG SYSTEM PC- DOS/ Ms- DOS
(:D) SOFTWARE: Patent|n Rel ease #1.0, Versionm 30 (vi) CURRENT APPLI CATI ON
DATA: (A) APPLI CATI ON EUNBER Us, 0 éé 894 FI LI NG DATE: 06- SEP- 1995
(C) " CLASSI FI CATI 8% 3 -eREEATRERRE e IONOT( AP¥NRYEWeFghk) nand
Robin L. (B) REleSIEmSIeweNHNBER pBimasily G)aﬁlﬁzlﬂiEl’ﬂG:E/:LECGKHméU ER

(8)  TEERAX é&%@%ﬁ“&ﬁ&%ﬁ%‘%@%&@ﬁ Beroit ey hede BRce

CHARACTERI STI CS: nd skes lonzseibag‘éeéau rs (B) TYPE: nucleic acid (O
STRANDEDNESS:SSIHQ|6 s OBOpko¥nateii€déal composition of the invention for
intramuscular injection could be prepared to contain 1 mL
sterile buffered water, and 50 mg. of an antibody or
fragment thereof of the invention. Similarly, a
pharmaceutical composition of the invention for intravencus
10 infusion could be made up to contain 250 ml. of sterile
Ringer’s solution, and 150 mg. of an antibody or fragment
thereof of the invention. Actual methods for preparing
parenterally administrable compositions are well-known or
will be apparent to those skilled in the art, and are
15 described in more detail in, for example, Remington’s
Pharmaceutical Science, 15th ed., Mack Publishing Company,
Easton, Pennsylvania, hereby incorporated by reference
herein.

The antibodies (or fragments thereof) of the invention

20 can be lycphilized for storage and reconstituted in a
suitable carrier prior to use. This teqhnique has been
shown to be effective with conventional immune globulins and
art-known lyophilization and reconstitution techniques can
be employed.

25 Depending on the intended result, the pharmaceutical
composition of the invention can be administered for
prophylactic and/or therapeutic treatments. In therapeutic
application, compositions are administered to a patient
already suffering from a disease, in an amount sufficient to

30 cure or at least partially arrest the disease and its _
coﬁplications. In prophylactic applications, compositions

- containing the present antibodies or a cocktail thereof are
administered to a patient not already in a disease state to
enhance the patient’s resistance.

35 - Single or multiple administrations of the
pharmaceutical compositions can be carried out with dose



(i1) MOLECULE TYPE: DNA (genomc) (vi) ORIG NAL SOURCE: (A) ORGANI SM
Monkey WD 97/ 09351

PCT/ US96/ 14324 76 (viii) POSITION | N GENOVE: (A) CHROMOSOVE/ SEGVENT:

| i ghtvariable domain of CE9.1 (ix) FEATURE: (A) NAME/ KEY: CDS (B) LOCATI ON:
4.- 420 (ix) FENDRE93sf{A) NAVE/ KEY: mat peptide (B) LOCATI ON: rcfrrusé@iuagsi )
SEQJENCE DESCRI PTION: SEQ I D NGO 1: GAC ATG AAA CAC CTG TGG TTC TTC CTC CTC
CIG GTG GCA GCC CCC AGA " 48 Met Lys His Leu Trp Phe Phe Leu Leu Leu
Val Ala Ala Pro Arg -19 -15 -10

~¥5 TGG GIC TTG TCC CAG GIG CAG CTG CAG GAG GCG GGC CCA GGA CTG GIG

96 Trp Val Leu Ser An Val Gdn Leu dn Qu Ala Ay Pro Ay Leu Val 1

5 10 AAG CCT TCG GAG ACC.44lG TCC CTC ACC TGC AGI GIC TCT
GGT GGC TCC 144 Lys Pro Ser A u Thr Leu Ser Leu Thr Cys Ser Val Ser
Ay Ay Ser 15 levels and pattern 2iding selected by the XxeAtingdGhYSGEiGAC TAT .

TAT TGG TTC TCGIATon{ @y %‘EG {he %&E&éﬁ.@l composﬂ&%:ﬂ be sk C 5 Asp Tyr

Tyr Trp Phe Trp,lle r "Prq
40 GGA CTG GAG +é&e¥\/)¥,°q’b§§°ﬁ*i% ?ﬁ%@é‘i&é’ﬁ Yo desadeeradtc AAT
240 Ay Leu GI uaﬁtpmwi](er?ngmeaﬂyth@%Oﬂeprﬂge Aoye@-jotThr Asn 45

g(%c TeC ATT TCA A_f_i:.cﬁe"_ic'xt to effectively tré&dt the ME:IBJQQC TCC CT CASAACASAATACGA
r n er n n Arg
Val Ser Ile Ser Ile hp%&dsz%%ge note§8tha¥: tﬁg antipo 75

AAG AAC CTC TTCIWG@ RAX by asRaGLiveTtieT GeadenGogt @a@tmas\@c either 336
Lys Asn Leu Phep8gtid& lbd Yionkpsptiide SeﬁpMaiasThmﬁée@dg)awﬁsan%uﬁJbe

chc 1o TTa, et e R TR T e

Hi s Trp Leu1g5 Saragov:. et al 792~ 795 (]1

Deposit

Strain XLl Blue, Anti-CD4 in TCAE6 which expresses
CE9.1 has been deposited with the ATCC and assigned number

15 69030. This deposit was made on July 9, 1992.

Applicants’ and their assignees acknowledge their
responsibility to replace these cultures should they die
before the end of the term of a patent issued hereon, 5
years after the last request for a culture, or 30 years,

20 whichever is the longer, and its responsibility to notify
the depository of the issuance of such a patent, at which
time the deposit will be made irrevocably available to the
public. Until that time the deposit will be made available
to the Commissioner of Patents under the terms of 37 C.F.R.

25 §Section 1-14 and 35 U.S.C. Section 112.

Other embodiments are within the following claims.



TTA TAC TGG GEC CAG GGA GTIC CTG GIC ACC GIC TCC 420
Leu Tyr Trp Ay dn dy Val Leu Val Thr Vval Ser 110 115
120 (2) | NFORVATION FOR SEQ ID NO 2: (i) SEQUENCE CHARACTERI STI CS: (A)
LENGTH. 139 amino acids (B) TYPE: am no acid WD 97/ 09351

PCT/ US96/ 14324 WO9M9PSITOPOLOGY: |inear (ii) MOLECULE TYPE: precwsmmy
SEQUENCE DESCRI PTION: SEQ ID NO 2: Met Lys His Leu Trp Phe Phe Leu Leu Leu

Val Ala Ala Pro Arg Trp -19 -15 -10

-5"Val Leu Ser An Val Gn Leu Gn Gu Ala Ay Pro Ay Leu Val Lys 1

5 10 Pro Ser A u Thr Leu Ser Leu Thr Cys Ser Val Ser Ay
Ay, Ser_ Ile 15 20 25 Ser Ay Asp Tyr Tyr
Trp Phe Trp Ile Arg A n Ser Pro Ay Lys Gy 30 35

40 45 Leu G u Trp |ISEQUENQE TISTENG Tyr Gy Ser Gy Gly Ay
Thr- Asn_ Tyr 50 60 Asn Pro Ser Leu Asn
Asn Arg Val,,Se S Thr Ser Lys 65 70

75 Asn Leu(H? é@gﬁf gﬁ{éé&i@gﬁmg Ser Val Thr Ala Ala Asp Thr- Ala 80

85 (1) appEfcAdd. ﬁ!ﬁni)”ﬁéﬁ&i Ala Ser Asn Ille Leu Lys Tyr Leu His
Trp Leu Leu 95 N | Roland A. 105 Tyr Trp Ay Adn Ay
Val Leu Val Thr Val .Ser 110 Reff, Mitchell E. 115 120 (2)

| NFORVATI ON FOR SES | D NO 3: SEQUENCE CHARACTERI STI CS: %)F LENGTH: 387
base pairs (B){¥p ITﬁchP%FéW E°¥C)R°§PMP®EE5NE%1‘§%9W5( izepferBinman

linear (ii) MOLECULE TYPE: DNA (genomPEF2PYi) ORI G NAL SOURCE:
(iii) NUMBER OF SEQUENCES: 59

(iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: BURNS; DOANE, SWECKER & MATHIS
(B) STREET: 699 Prince Street
(C) CITY: Alexandria
(D) STATE: VA
(E) COUNTRY: USA
(F) Z2IP: 22314-3187

(v) COMPUTER READABLE FORM: -
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.30

(vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER: US 08/523,894
(B) FILING DATE: 06-SEP-1995
(C) CLASSIFICATION:

(viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: Teskin, Robin L.
(B) REGISTRATION NUMBER: 35,030
(C) REFERENCE/DOCKET NUMBER: 012712-165

(ix) TELECOMMUNICATION INFORMATION:
-(A) TELEPHONE: 703-836-6620
(B) TELEFAX: 703-836-2021

(2) INFORMATION FOR SEQ ID NO:1:

(1) SEQUENCE CHARACTERISTICS:
* (A) LENGTH: 420 hase pairs
(B) TYPE: nucleic acid .
(C) STRANDEDNESS: single
N (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (gencmic)

-(vi) ORIGINAL SOURCE:
(A) ORGANISM: Monkey



(A) ORGANI SM Monkey (viii) POSITION I N GENOVE:. (A) CHROMOSOVE/ SEGVENT:
heavy variable domain of CE9.1 (ix) FEATURE: (A) NAME KEY: CDS (B)

LOCATI ON: 4..387 (ix) FEATURE: (A) NAME/ KEY: mat peptide (B) LOCATI C]\l:
61..387 VO 97/ 09351

PCT/ US96/ 14324 w oties31 SEQUENCE DESCRI PTI ON: SEQ I D NO 3: ACCpét/osééiaszkCo
GCT CTG CTG CTC CTC GEC CTC CTT GCT CAC TTT ACA 48 Met Ala Trp Al a
Leu Leu Leu Leu Ay Leu Leu Ala H s Phe Thr -19 .. . -15

-10 -5 GAC TCT GOG GCC TCC TAT GAG TTG AGT CAG CCT CGC TCA
GIG TCC GIG 96 Asp Ser Ala Ala Ser Tyr G u Leu Ser G n Pro Arg Ser
Val Ser Val 1 5 10 TCC CCA GGA CAG ACG GCC
GGGTTCACCTGT GGGGGAGACAAC GIT GGA 76 144 Ser Pro Gy An Thr Ala

Gy Phe Thr Asp _Asn VaI Gy 15 20
25 AGG AAA A ‘%@
192 Arg Lys Ser val r?%% %%Saﬁ%ﬁg O%ngccfg E%gr 139

35 (ix) F sihEelG GTC ATC TAT GCT GAC AGC GAA CGG CCC TCA GG ATC
CCT GCG CGA @myngI@sTyr Ala Asp Ser Gu Arg Pro Ser Ay Ile
Pro Ala Arg 45 (B) LOCATION: 450420 55 60
TTC TCT GEC TCC AAC TCA GGG AAC ACCGCCACC CTG ACC ATC AGC GG 288
Phe Ser dvy Se(rlesﬁE@-FRFGy Asn Thr Ala,Thr Leu Thr Ile Ser Ay 65
70 é%’5 @%@%‘ GAG GCT GAC TAT TAC TGT CAG GTG
TGG GAC AGT 38 V5 uAIa Asp Gu Ala Asp Tyr Tyr Cys G n Val
Trp Asp Ser 80 90 ACT GCT GAT CAT TGG
GIC TTC G&C mlmmmsmmeumﬂm No:1: 384 Thr Ala Asp His Trp
Val Phe Glé/ % GIAXAThr Arg Leu Thr VaI Leu 95 100
105 GGT C ATG CAC G TTC TTC C CTG GTG GCA GCC CCC AGA 48
387 Ay Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg
-19 -15 ~10 -5
TGG GTC TIG TCC CAG GTG CAG CTG CAG GAG GCG GGC CCA GGA CTG.GTG 96
Trp Val Leu Ser Gln Val Gln Leu Gln Glu Ala Gly Pro Glg Leu val
b 5 1
AAG CCT TCG GAG ACC CTG TCC CTC ACC TGC AGT GTC TCT GGT GGC TCC 144
Lys Pro Ser Glu Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Gly Ser
15 20 25 :
ATC AGC GGT GAC TAT TAT TGG TTC TGG ATC CGC CAG TCC CCA GGG AAG 192
Ile Ser Gly Asp Tyr Tyr Trp Phe Trp Ile Arg Gln Ser Pro Gly Lys
30 3s _ 40
GGA CTG GAG TGG ATC GGC TAC ATC TAT GGC AGT GGT GGG GGC ACC AAT 240
Gly Leu Glu Trp Ile Gly Tyr Ile Tyr Gly Ser Gly Gly Gly Thr Asn
45 S0 _ 55 60
TAC AAT CCC TCC CTC AAC RAT CGA GTC TCC ATT TCA ATA GAC ACG TCC 288
Tyr Asn Pro Ser Leu Asn Asn Arg Val Ser Ile Ser Ile Asp Thr Ser
65 : 70 75
AAG AAC CTC TTC TCC CTG AAA CTG AGG TCT GTG ACC GCC GCG GAC ACG 336
Lys Asn Leu Phe Ser Leu Lys Leu Arg Ser Val Thr Ala Ala aAsp. Thr
80 85 90
GCC GTC TAT TAC TGT GCG AGT AAT ATA TTG AAA TAT CTT CAC TGG TTA 384
Ala Val Tyr Tyr Cys Ala Ser Asn Ile Leu Lys Tyr Leu His Trp Leu
95 100 105
TTA TAC TGG GGC CAG GGA GTC CTG GTC ACC GTC TCC 420
Leu Tyr Trp Gly Gln Gly Val Leu Val Thr Val Ser

- 110 ~ 115 . 120

{2) INFORMATION FOR SEQ ID NO:2:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 139 amino acids
{B) TYPE: amino acid



(2) I NFORVATION FOR SEQ I D NO 4: (i) SEQJENCE CHARACTERI STI CS: (A) LENGTH:
128 am no acids (B) TYPE: amino acid (D) TOPOLOGY: linear (ii) MOLECULE
TYPE: protein (xi) SEQUENCE DESCRI PTION: SEQ ID NGO 4: Met Ala Trp Ala Leu

Leu Leu Leu Gy Leu Leu Ala H's Phe Thr Asp -19 -15 -

-1e W0 9709356 Ser Ala Ala Ser Tyr G u Leu Ser G n Pricriissepass Val
Ser Val Ser 1 5 10 WD 97/ 09351

PCT/ US96/ 14324 79 Pro Ay A n Thr Ala Gy Phe Thr, Cys Ay Ay Asp Asn Val
Gly Arg 15 20 25 Lys Ser Vval @n Trp Tyr
Gn dn Lys Pro Pro Gn Ala Pro Val Leu 30 35 _
40 ., § 45 Val Ile Tyr Ala Asaner GQu Arg Pro Ser Ay Ile Pro
Ala Arg Phe 50 55 60 Ser Ay Ser Asn Ser
Gy Asn Thr Ala Thr LeypyhrogdrocPer 1{dsarval 65 70

75 Qdu Ala @y Asp du Ala Asp Tyr Tyr Cys dn Val Trp Asp Ser Thr 80

85 (ii) MODEQULE A&]?EHl prawginval Phe Ay Ay Ay Thr Arg Leu Thr
Val Leu Ay 95 105 (2) | NFORVATI ON FOR

SEQ ID NO 5: (i )‘@@E@W@W@Hﬁm@y NOER&TH: 702 base pairs (B)

TYPE: nucl cﬁe(g- 4 i o o I | near )
voucoule 988 PSS TR e T e K e

and const aValdbemiSes Ghn(.'SE‘QI. Bl Iaéu RBA:TGRE Ala Gly Pro Gly Leu Val Lys
10 _

Pro sir Glu Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Gly Ser Ile
5 20 25

Ser Gly Asp Tyr Tyr Trp Phe Trp Ile Arg Gln Ser Pro Gly Lys Gly
30 35 40 45

Leu Glu Trp Ile Gly Tyr Ile Tyr Gly Ser Gly Gly Gly Thr Asn Tyr
50 55 60

Asn Pro Ser Leu Asn Asn Arg Val Ser Ile Ser Ile Asp Thr Ser Lys
65 . 70 75

Asn Leu Phe Ser Leu Lys Leu Arg Ser Val Thr Ala Ala Asp Thr Ala
80 85 21y)

Val Tyr Tyr Cys Ala Ser Asn Ile Leu Lys Tyr Leu His Trp Leu Leu
95 100 105

Tyr Trp Gly Gln Gly Val Leu Val Thr Val Ser
110 115 120

{2) INFORMATION FOR SEQ ID NO:3:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 387 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Monkey

(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: heavy variable domain of CES.1

(ix) FEATURE:
(a) NAME/KEY cDs
« (B) LOCATION: 4..387

(ix) FEATURE:
(A) NAME/KEY: mat_peptide
(B) LOCATION: 61..387



(A) NAVE/ KEY: CDS (B) LOCATION: 1..702 (ix) FEATURE: (A) NAVME/ KEY:

mat _peptide (B) LOCATION:. 1..702 (xi) SEQUENCE DESCRI PTI ON: SEQ I D NG 5:
ATGGCCTGGGCTCTGCTGCTCCTCGGCCTCCTTGCTCACTTTACAGAC _ 48
Met Ala Trp Ala Leu Leu Leu Leu Ay Leu Leu Ala His Phe Thr Asp

5. QEQ 15TCTGCGGCCTCCTI;,&@
CAGCCTCGCTCAGTGTCCGTGTCC 96 Ser Ala Ala Ser Tyr eu Ser
G@n Pro Arg Ser Val Ser Val Ser 20 25 30
CCAGGACAGACGGCCGGGTTCACCTGTGGGGGAGACAACGTTGGAAGG 144
WO 97/ 09351 PCT/ US96/ 14324 80 Pro
Ay An Thr Ala Ay Phe Thr Cys Ay Gy AspgAsn Val Ay Arg 35

40 45 AAA AGT GTA CAG TGG TAC CAG CAG AAG CCA CCG CAG cccC
CCTGTGCTG 192 Lys Ser Val A n Trp Tyr Gn G@n Lys Pro Pro An Al a
Pro Val Leu 50(xi) SEQUENCE DESCRIBTION: SEQ ID NO:3: 60 GTC ATC TAT GCT GAC

ggrc au gregcg%g?% %3%%2% crc &P Q! chd ST ﬁﬁd 2 ASP 4g

L Le a His Phe
C A GCC ACC CTGsACC ATC
AGC GGG GIC
Ser

288 Ser Ay Ser Asn Ser Gy Asn Thr Ala Thr Leu Thr Ile
Gy ValGABSTCT GCG GCC TCC TAT GAG TTG AGT CAG CCT CCOICBACIGICASGBGGAT GAGES )
GCT GAC TARSPASEN GLaCAZA GRS TSB @EI‘E@TSACI’G]-“ Pro3aEy (§aF XP& g5 Vadp G u
Al a Asp Tyr Tyr Cys Gn ValtTrp Asp Ser TAr 100 105

304 A2 SRS £ 115%& e & g&g@sﬁ%w i%i\%&m%a 115 4

120 CAGCCCAA @sACT CTG T'I%CCGCCC
TCC TCT GAG 432 A n Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro

Ser Ser G @GE3BAA AGT GTA CAG TGG IRC CAG CAG AAG CCA CCQ MMGCHEEF (JCF GAR GCC AA82
AAG GOC ACATETEYSRSTTERLCTRN AFR AR Crdys Pro EED @ MauTE ' a Asn

Lys Ala Thr Leu 3%al Cys Leu Ile SBr Asp Phe 145 150

155 cTG GTc ATCL®AT GCT GAC AGC GAA CGG CCC TCA GGG ATC CCT GCG CGA 240
Leu Val Ile Tyr Ala Asp Ser Glu Arg Pro Ser Gly Ile Pro Ala Arg
45 50 535 . 60
TTC TCT GGC TCC AAC TCA GGG AAC ACC GCC ACC CTG ACC ATC AGC GGG 288
Phe Ser Gly Ser Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly
65 70 75
GTC GAG GCC GGG GAT GAG GCT GAC TAT TAC TGT CAG GTG TGG GAC AGT 336 -
Val Glu Ala Gly Asp Glu Ala Asp Tyr Tyr Cys Gln Val Trp Asp Ser
80 85 90
ACT GCT GAT CAT TGG GTC TTC GGC GGA GGG ACC CGG CTG ACC GTC CTA 384
Thr Ala Asp His Trp Val Phe Gly Gly Gly Thr Arg Leu Thr Val Leu
95 ' 100 105
GGT 387
Gly

(2) INFORMATION FOR SEQ ID NO:4:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 128 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi} SEQUENCE DESCRIPTION: SEQ ID NO:4:

Met Ala Trp Ala Leu Leu Leu Leu Gly Leu Leu Ala His Phe Thr Asp
-18 -15 -10 -5

Ser Ala Ala Ser Tyr Glu Leu Ser Gln Pro Arg Ser Val Ser Val Ser
1 5 10



TAC CCG GGA GCC GIG ACA GIG GCC TGG AAG GCA GAT ACGC AGC CcCC GrIcC 528
Tyr Pro Ay Ala Val Thr val Ala Trp Lys Ala Asp Ser Ser Pro Val 165

170 175 AAG GCG GGA GTG GAG ACC ACC ACA CCC TCC AAA CAA ACC
AAC AAC AAG 576 Lys Ala Ay Val Qu Thr Thr Thr Pro Ser Lys dn Ser
Asa Asn Lys 180 WO 97/09351 185 : 190 TAC GCCBChUSI6AdR24ACC
TAC CTG AGC CTG ACG CCT GAG CAG TGG AAG TCC 624 Tyr Ala Ala Ser Ser
Tyr Leu Ser Leu Thr Pro Gu G@n Trp Lys Ser 195 200

205 CAC AGA AGC TAC AGC TGC CAG GIC ACG CAT GAA GGG AGC ACC GTG GAG

672 His Arg Ser Tyr Ser Cys Gn Val Thr Hs Gu Ay Ser Thr Val du 210

215 . 220 AAG ACA GIG GCC CCT?7ACA GAA TGT TCA TGA

702 1ys Thr_Val Ala_Pro Thr s Ser * 225 230 (2)

| NFORVATI ONPERDRLEEELR (FhaoRG2 ‘éh} %@QBEN@%HA&A@E#@TP&: VACWYERETH 234
am no aci ds 97/ 09351

PCT/ US96/ 14504 Rk 4B & ‘éPE g%%ﬁcbﬂn(ﬂs 159801»{961& msaﬁré jah MELECULE

TYPE: proteizo(xi) SEQUEN | PTI ON: "SEQ FY Y la Trp &ka Leu
Leu Leu Leu Gy Leu Leu Ala H s Phe Thr Asp 1 5

10 Val Ile Tlel’SLaSéspAaer Alaz 8oy Pmo SelruGL‘edIlSePrGI hl#2ggAPhe Ser Val
Ser Val Ser ' 30 Pro Ay n Thr Al a
Gy Phe Thr

45 Lys ser %ég i *g@?gﬁfb\‘ﬂ?%ﬁaga% 1%, T4 TP S8 S oded

55 60Va| IIeTyrAIaAspSerGIuArgPro er Ay Ile Pro
Al a Arg PhecBb Ala Gly Asp Glu Ala &sp Tyr Tyr Cys Gln ValbTrp Asp Ser Thr 80
Ser Gy Ser Asn Ser8®@y Asn Thr AIa TBS Leu Thr Ile Sere@y Val 85

90 95 Qu_ Ala Ay Asp Qu Ala Asp Tyr Tyr Cys G n Val Trp
Asp. Ser ThrA"ﬂ)@SP His Trp Val Phe ﬁj.% Gly Gly Thr Arg i.%lgnr Val Leu Gly

(2) INFORMATION FOR SEQ ID NO:5:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 702 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Homo sapiens

(viii) POSITION IN GENOME: ’
(A) CHROMOSOME/SEGMENT: lambda variable and constant domains in
CE9.1

(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION: 1..702
(ix) FEATURE: . . '
.(A) NAME/KEY: mat_peptide
{(B) LOCATION: 1..702
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:

ATG GCC TGG GCT CTG CTG CTC CTC GGC CTC CTT GCT CAC TTT ACA GAC 48

Met Ala Trp Ala Leu Leu Leu Leu Gly Leu Leu Ala His Phe Thr Asp
- - 1 5 10 s
TCT GCG GCC TCC TAT GAG TTG AGT CAG CCT CGC TCA GTG TCC GIG TCC 96
. Ser Ala ‘Ala Ser Tyr Glu Leu Ser Gln Pro Arg Ser Val Ser Val Ser
. 20 25 30

CCA GGA CAG Agb th GGG TTC ACC TGT GGG GGA GAC AAC GTT GGA AGG 144



Ala Asp His Trp Val Phe Gy Ay Ay Thr Arg Leu Thr Val Leu Ay 115

120 125 G n Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro
Pro Ser Ser Qu 130 5 ) 135 140 Au Leu A n Al a
Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe 145 450
155 wo9709360 Tyr Pro Gy Ala Val Thr Val Al a Trp Lperokssndssa Ser
Ser Pro Val 165 . 170 175 Lys Ala dy Val
@ u Thr Thr Thr Pro Ser Lys G n Ser Asn Asn Lys 180 185
190 Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Gu Gn Trp Lys Ser 195
200 205 H's Arg Ser Tyr Ser Cys @ n Val Thr Hs Qu Gy
Ser Thr Val du 210 215 g 220 Lys Thr Val
Ala Pro Thr Au Cys Ser * 225 : 230 (2) | NFORVATI ON FOR SEQ

D NO7: ( ekoSERQIRETEHARACERR 54 Ghr s ENGLY M OLrbut gy Brg VIO

97/ 09351 PCT/ U386/ 1432482 (B)

TYPE: nucleic acid (C STRANDEDNESS SI n D) TCPO_OGY | i near &‘I 1)
MOLECULE THAR: AGNSTA g§ § GTG CIG 192
CHROVOSOVERZE h‘éé’e 5 9& CHR IYSnBF FFS 473} BRYFEATURE:
(A) NAME/ KEY: (B) LOCATI ON: 1771404 (ix) FEATU (A) NAME/ KEY:

mat _pept i depeBird GaATEEN.cxlo Aaeom Xice SEEURMCRCRERREITH Ebs GEQTI® NO. 7: 240
ATG AAA CA¥alTSid GyrTila THdp GeE €I& Xrored (B4 A19CLLEGMroAGAa TKXy Phe 48
Met Lys Hiseseu Trp Phe Phe L9 Leu Leu Val Ala78la Pro Arg Trp 180

5 10 15
TCT GGC TCC AAC TCA GGG AAC ACC GCC ACC CTG ACC ATC AGC GGG GTC 288
Saer Gly Ser Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Val
85 90 95

GAG GCC GGG GAT GAG GCT GAC TAT TAC TGT CAG GTG TGG. GAC AGT ACT 33s
Glu Ala Gly Asp Glu Ala Asp Tyr Tyr Cys Gln Val Trp Asp Ser Thr

100 105 110
GCT GAT CAT TGG GTC TTC GGC GGA GGG ACC CGG CTG ACC GTC CTA GGT 384
Ala Asp His Trp Val Phe Gly Gly Gly Thr Arg Leu Thr Val Leu Gly

115 : 120 - 125
CAG CCC AAG GCT GCC CCC TCG GTC ACT CTG TTC CCG CCC TCC TCT GAG 432
Gln Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu
130 135 140
GAG CTT CAA GCC AAC AAG GCC ACA CTG GTG TGT CTC ATA AGT GAC TTC 480
Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe
145 150 155 _ 160
TAC CCG GGA GCC GTG ACA GTG GCC TGG AAG GCA GAT AGC AGC CCC GTC 528
Tyr Pro Gly Ala Val Thr Vval Ala Trp Lys,Ala Asp Ser Ser Pro Val
165 170 - 175

AAG GCG GGA GTG GAG ACC ACC ACA CCC TCC AAA CAA AGC AAC AAC AAG ' 576
Lys Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys

180 185 190 _
TAC GCG GCC AGC AGC TAC CTG AGC CTG ACG CCT GAG CAG TGG AAG TCC 624
Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser

195 200 205
CAC AGA AGC TAC AGC TGC CAG GTC ACG CAT GAA GGG AGC ACC GTG GAG 672
His Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu
210 215 220
AAG ACA GTG GCC CCT ACA GAA TGT TCA TGA _ - 702
- Lys Thr Val Ala Pro Thr Glu Cys Ser =* : :

225 230

(2) INFORMATION FOR SEQ ID NO:6:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 234 amino acids



GIC.TTG TCC CAG GIG CAG CTG CAG GAG TCG GGC CCA GGA CTG GIG AAG 96
Vval Leu Ser GAn Val Gn Leu Gn GQu Ser Gy Pro Gy Leu Val Lys 20

25 30 CCT TCG GAG ACC CTG TCC CTC ACC TGC AGI GIC TCT GGT
GGC TCC ATC 144 Pro Ser Au Thr Leu Ser Leu Thr Cys Ser Val Ser dy
Gy Ser |l e 35 w0 97109351 40 ' 45 AGC GGPCRABITNB2A AT
TGG TTC TGG ATC CGC CAG TCC CCA GGG AAG GGA 192 Ser @y Asp Tyr Tyr
Trp Phe Trp Ile Arg G n Ser Pro Ay Lys Ay 50 . 55

60 CTG GAG TGG ATC GGC TAC ATC TAT GGC AGT GGT GGG GGC ACC AAT TAC

240 Leu Qu Trp Ile Ay Tyr Ile Tyr Ay Ser Ay Ay Ay Thr Asn Tyr 65

' 75

70 80gAAT CCC TCC CTC AAC AAT CGA GIC
TCC ATT TCA ATA GAC ACG TCC AAG 288 Asn Pro Ser Leu Asn Asn Arg Val
Ser Ile Ser Ile Asp Thr(BpeTYPEs aifino acid 90 95
AAC CTC TTC TCC CTG AAADCTERP@BGECT LEFERACC GCC GCG GAC ACG GCC 336

Asn Leu Phe Ser Ley Lys Leu Arg Ser Val,Thr Ala Ala Asp Thr Ala 100

105 (1Y) MOEEFEE TIPERABTOERLELG AGT AAT ATA TTG AAA TAT CTT CAC
TGG TTA TTA Y, Al Ngdle Leu Lys Tyr Leu His

Trp Leu Leu 115 (et bt Vbasifrprion & dePth Y6 5 LoU Y8 TV LoL 2
GIC CTG GCTuHER1@TErg A al Cou Xdu Aldu A6 dWGLeu Leu MI? HIyrPHe ThEl sl n Gy

Val Leu Val Thr Val .Ser Sers8Ala Ser Thr Lys 10 WO 97/09351 15

PCT/ US96/ 14324 83 130 135 14Q gBC CCA TCC

GTC TTC cccSerrdlachla err&rr 16 A8 AeE FFOCREHSer Val SSpeB Y Pro Ser

Val Phe Pro Leu Ala Pr OQ/S Ser Arg Ser r Ser Qu 145 150

155 FReCrieCe 1 Gs GIa TAC
TTC coc aad ondtY &0 i, Ak ot ik Aup AR J('gy ésaeu Vg&C}Ly%&Asp Tyr |
Phe Pro Gu Pro 165 170 . 175 GIG ACG GIG
TCG TGG AAQLYCAetCOla R CTEp AL A8 GEO LG RBACPACGLIn Ala PrpMalVakuThr Val
Ser Trp Asn Ser 3@y Ala Leu Thr S& dy Vval Hi s Thr €80 . 185

524 Pho ProVss SNV i PRPosE SH &5 F0 SR olE T PR A B 15
al

200 205

Ser Gly Ser Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly V
85 - S0 95

Glu Ala Gly Asp Glu Ala Asp Tyr Tyr Cys Gln Val Trp Asp Ser Thr
100 105 . 110

Ala Asp His Trp Val Phe Gly Gly Gly Thr Arg Leu Thr Val Leu Gly
115 120 125

Gln Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu
130 135 140 : '

Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe
145 : 150 155 " 160

Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val
165 170 175

Lys Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys
180 _ i85 : 190

Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser
195 200 205

His Arg Ser TYr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu
210 215 220 c

Lys Thr Val Ala Pro Thr Glu Cys Ser *
225 230

. (2) INFO.RMATION FOR SEQ ID NO:7:

(i) SEQUENCE- CHARACTERISTICS:
(A) .LENGTH: 1404 base pairs



GI'G ACC GIG CCC TCC AGC AGC TTG GEC ACG AAG ACC TAC ACC TGC AAC 672
Val Thr Val

215
AGA
Arg
240
768
250
GAC
Asp
ACC
Thr

285
912
295
AAC
Asn

GIT
Val

AAA
Lys

ACT
Thr

CCT
Pro
GAA
Au

AGC
Ser

320-CGT
1008 Arg Val

330

Pro

Ser

GAG
Au
TAT
Tyr

CTC
Leu
GAG
du
GAC
Asp

ACG T

Thr
GIG

Ser

Pro Ser Ser Ser Leu @Ay Thr Lys Thr Tyr Thr Cys Asn 210
220 GTA GAT CAC AAG CCC AGC AAC ACC AAG GIG GAC AAG
TCC' 720 Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
Ser widdh/093s1 230 235  PpPCT/US96/14334
GGT CCC CCA TGC CCA TCA TGC-CCA GCA CCT GAG TTC CTG GGG
Gy Pro Pro Cys Pro Ser Cys Pro Ala Pro Qu Phe Leu Ay 245
255 GGA CCA TCA GIC TTC CTG TTC CCC CCA AAA CCC AAG
ATG 816 Ay Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
Met 260 265 82 270 ATC TCC CGG
GIC ACGTGC GTG GTG GIG GAC GIG AGC CAG 864 Ille Ser Arg

val Thr§ eg;lvm Ser G n 275 280
CCC GAG( <§ :_T: %AC GTG GAT GGC GTG GAG GTG
Pro d u rp Tyr Val Asp Ay Val du Val 290

( ii) MQLQ&MEPAATD@Q A AAG CCG CGG GAG GAG CAG TTC
960 Hi s Asn a Lys Thr Lys Pro Arg u A u dn Phe

T r 305 - 310 315
&@M@O@‘@Q@réﬂ CENQMR: CTG CAC CAG GAC TGG ,
Val SefAl/fHROYGSHE/ SEMENT?, ﬁw&#%ﬁaﬂﬁb{%&nﬂsW@V‘é’zﬁm

335 AAG GAG TAC AAG TGC AAG GTC TCC AAC AAA GGC CTC

CCG TCC TCC ATG: x§4m-mﬂg):56 Lys Gu Tyr Lys Cys Lys Val Ser Asn Lys Ay Leu

|1 e 340(a) NAME/KEY: cDS 345 350 GAG AAA ACC

ATC TCC AAA GCC AAA(HBG-WIGEC LGAR4CGAG CCA CAG GIG 1104 G u Lys Thr

I'le

CCC CCA TCC CAG GAG

Ser

Lys

Al ys
PCT/ US96/ 143243389 5%4

Pro Pro Ser
380 CTG ACC TGC CTG GIC AAA GEC TTC TAC CCC AGC GAC ATC GCC GIG GAG
1200 Leu ‘Thr COpei) SBQUENCH PESCRIPTIMN : TPEQ D NSeF: Asp Ile Ala Val Ju 385

390

a/j Gn Pro Arg Gu Pro @ n Val WO 97/ 09351
%@%ﬁ - 365 TAC ACC CTG
QN@I;E:W G GIC AGC 1152 Tyr Thr Leu
ys n @n Val Ser 370 375

An du

400

395
ATG AAA CAC CTG TGG TTC TTC CTC CTC CTG GTG GCA GCC CCC AGA TGG 483
Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

1 5 _ 10 15

GITC TTG TCC CAG GTG CAG CTG CAG GAG TCG GGC CCA GGA CTG GTG AAG 96
Val Leu Ser Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys

20 25 30

CCT TCG GAG ACC CTG TCC CTC ACC TGC AGT GTC TCT GGT GGC TCC ATC 144
Pro Ser Glu Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Gly Ser Ile

35 40 45

AGC GGT GAC TAT TAT TGG TTC TGG ATC CGC CAG TCC CCA GGG AAG GGA .192
Ser Gly Asp Tyr Tyr Trp Phe Trp Ile Axg Gln Ser Pro Gly Lys Gly

50 55 60

CIG GAG TGG ATC GGC TAC ATC TAT GGC AGT GGT GGG GGC ACC AAT TAC 240
Leu Glu Trp Ile Gly Tyr Ile Tyr Gly Ser Gly Gly Gly Thr Asn Tyr )
65 70 . 75 80

AAT CCC TCC CTIC AAC AAT CGA GTC TCC ATT TCA ATA GAC ACG TCC AAG 288
Asn Pro Ser Leu Asn Asn Arg Val Ser Ile Ser Ile Asp Thr Ser Lys

85 90 95

AAC CTC TTC TCC CTG AAA CTG AGG TCT GTG ACC GCC GCG GAC ACG GCC 336
Asn Leu Phe Ser Leu Lys Leu Arg Ser Val Thr Ala Ala Asp Thr Ala

100 105 110

GTC TAT TAC TGT GCG AGT AAT ATA TTG AAA TAT CTT CAC TGG TTA TTA 384
Val Tyr Tyr Cys Ala Ser Asn Ile Leu Lys Tyr Leu His Trp Leu Leu

115 " 120 125

. TAC TGG GGC CAG GGA GTC CTG GTC ACC GTC TCC TCA GCT AGC ACC AAG 432
Tyr Trp Gly Gln Gly Val Leu Val Thr Val Ser Ser Ala Ser Thr Lys



TGG GAG AGC AAT GGG CAG CCG GAG AAC AAC TAC AAG ACC ACG CCT Ccc 1248
Trsp Au Ser Asn Ay An Pro Qu Asn Asn Tyr Lys ‘Thr Thr Pro Pro 405

410 415 GTG CTG GAC TCC GAC GGEC TCC TTC TTC CTC TAC AGC AGG
CTA ACC GIG 1296 Val Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr Ser .Arg
Leu Thr Val 420WO 97/09351 425 430 GAC AXCTREBS6AMIZ TCG
CAG GAG GGG AAT GIC TTC-TCA TGC TCC GT ATG 1344 Asp Lys Ser Arg Trp
Gn Qu Ay Asn Val Phe Ser Cys Ser Val Mt 435 |

445 CAT GAG GCT CTG CAC AAC CAC TAC ACA CAG AAG AGC CTC TCC CTG TCT

1392 His Gu Ala Leu His Asn His Tyr Thr G n Lys Ser Leu Ser Leu Ser 450
455 460 CTG GGT AAA TGA 83

1404 Leu Gy I(_Zg * 465 (2) | NFORVAIION FOR SEQ ID gg& (i) SEQUENCE
CHARACTERI STI (A) LENGTH. 468 ino acids (B) T 5 am no acid (D)
TOPOLOGY: ldgpeata (ido cYELERLdecT¥PE: i @cel fict 0dc REQURNCACBESERIdAB ON.  SHRo
| D NO 8 M1yl ¥fo Her ol Bhe BerBiealeproeoys eserVakg/ser Al Bep ély Trp 1

5 145 10 150 15 Val 158 Ser Adn VaI d r6¢ecu G n
Gu Ser Ay Pro Ay Leu VaI LsZO

Pro Ser G RGPHACA GFOSECC| BTG A%%r@@ c F ?

- 40 Ser Thr Ala A‘Q'asﬁué “ﬁﬁr Yfr h?l ¥ ser Pro
Gy Lys Ay 50 60LeuGu rpIIeGy
Tyr e Tyrgrd XeSedrdIpecGrae QAae ?Ebi. A6 GBer ¢f& acc AGe GGe GTG cACTALC 576

Val Thr Val Her TriVA<h/6e8361y Ala Leu Thr Ser Gly Val His Thr
PCT/ US96/ 14324 85 Asn 1Bw0o Ser Leu Asn As¥85Arg Val Ser |le 38 [le Asp Thr

Ser Lys 85 95 Asn Leu Phe Ser lLeu Lys
Leu Arg SerTTVaFCQ“FﬁCWGSCAF'ﬁA&?S; TRE %ﬂ:’a CTC TAC TCC CIC AGCiA8C GIG 24
110 he Pro Ala Val Leu Gln Ser S y Leu Tyr Ser Leu Ser Ser Val
195 200 ) 205
GTG ACC GTG CCC TCC AGC AGC TTG GGC ACG AAG ACC TAC ACC TGC AAC 672
Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn
210 215 220
CTA GAT CAC AAG CCC AGC AAC ACC AAG GTG GAC AAG AGA GTIT GAG TCC 720
Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser
225 ] 230 : 235 . 240
AAA TAT GGT CCC CCA TGC CCA TCA TGC CCA GCA CCT GAG TTC CTG GGG 768
Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro Glu Phe Leu Gly
245 250 255
GGA CCA TCA GTC TTC CTG TTC CCC CCA AAA CCC AAG GAC ACT CTC ATG 816
Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
260 : 265 . 270
ATC TCC CGG ACC CCT GAG GTC ACG TGC GTG GTG GTG GAC GTG AGC CAG 864
Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln
275 280 285
GAA GAC CCC GAG GTC CAG TTC AAC TGG TAC GTG GAT GGC GTG GAG GTG 912
Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val
290 295 300
CAT AAT GCC AAG ACA AAG CCG CGG GAG GAG CAG TTC AAC AGC ACG TAC 960
His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr
305 310 315 320
CGT GTG GTC AGC GTC CTC ACC GTC CTG CAC CAG GAC TGG CTG AAC GGC 1008
Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
’ 325 330 335
) AAG GAG TAC AAG TGC AAG GTC TCC AAC AAA GGC CTC CCG TICC TCC ATC 1056
Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Sexr Ile
* 340 " 345 350

GAG AAA ACC ATC TCC AAA GCC AAA GGG CAG CCC CGA GAG CCA CAG GTG 1104
Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val _



Val
120
Al a
Val
155
Phe
Ser
190
200
Tyr
Lys
235
du
Val
270
280
Ay
Lys
315
Trp
Lys
350
360
Asn

Val

Tyr

Ser
Phe

Pro
Trp
Phe

Thr
Pro

Phe
Phe
Il e

Val
Thr

Leu

Cys
Au

Tyr Cys Ala Ser Asn Ile Leu Lys Tyr Leu His Trp Leu Leu 115
125 Tyr Trp Ay G n @y Val Leu Val Thr Val Ser Ser
Thr Lys 130 135 140 Ay Pro Ser,
Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser du- 145 e 150
7gms"160 Ser Thr Ala Ala Leu Ay Cys Leu Val bgfrudssndshyr
Gu Proad 170 175 Val Thr Val
Asn Ser Ay Ala Leu Thr Ser Gy Val H's Thr 180 185
Pro Ala Val Leu A n Ser Ser Gy Leu Tyr Ser Leu Ser Ser Val 195
. 205 Val Thr Val Pro Ser Ser Ser Leu-dy Thr Lys Thr
Cys Asn 210 215 - 220 Val Asp Hi s
Ser Asn Thr Lys Val Asp Lys Arg Val®%Qd u Ser 225 230

240- Lys Tyr @& ro Pro Cys Pro Cys Pro Ala Pro
Leu Ay 24355 %%g %{255 Ay Pro Ser

'-e rSrdicRcl¥éa & chler ab€ hd¥ehadbttic cac erc ace 2852
ur dq%ﬁ FS’.Z rpcgglég \23& %é g@ cfal m¥el rhalLydspsn/ainSeal @dxr 275
370 5 du Aspsl?so GI u Val d@n PR80Asn Trp Tyr Val Asp
Ly SCT G0 FCATCCETC AA PRE TEG TAS, CYRACE EAGAC GOC SIE GaG - a3‘1’§9°
Ly r
fad Foc e Sy b Ao 3 G, FLE L APRVALS Al TR
Asrty 325 330 335 Lys QU Tyr
Lysré@'sa@%sé%ﬂr‘-&és @A el Ei® 3@ aferrad aad4kec ace ceT ccc 33
Ly serhicibl SerS@isnl g5y Abn [pys €Ly XSm ABROTY QySl DhiPrihrGPeo Vo 355
365 498 Thr Leu Pro Préig8er G n Gu G u (-1 Thr Lys

Val _Ser VO 97/ 09351

oo oo 408 o2 e 8 g s n B e e g 489 T AT e s

420 425 430 400

GAC AAG AGC AGG TGG CAG GAG GGG AAT GTC TTC TCA TGC TCC GTG ATG 1344
Asp Lys Ser Arg Irp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met
435 440 445

CAT GAG GCT CTG CAC AAC CAC TAC ACA CAG AAG AGC CTC TCC CTG TCT 1392
His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
450 455 460

CTG GGT AAA TGA : ’ 1404
Leu Gly Lys *
A65
(2) INFORMATION FOR SEQ ID NO:8:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 468 amino acids
(B) TYPE: anmino acid
{D) TOPOLCGY: linear
(ii) MOLECULE TYPE: protein .
(xi)} SEQUENCE DESCRIPTION: SEQ ID NO:8:

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp
1l 10 15

Val Leu Ser Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys
20 25 30

Pro Ser Glu Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Gly Ser Ile
35 : 40 . 45

Ser Gly Asp Tyr Tyr Trp Phe Trp Ile Arg Gln Ser Pro Gly Lys Gly
50 55 60

Leu Glu Trp Ile Gly Tyr Ile Tyr Gly Ser Gly Gly Gly Thr Asn ng
65 - 70 75

Ao

*



Trp Gu Ser Asn Ay G n Pro Qu Asn Asn Tyr Lys Thr Thr Pro Pro 405

420 415 Val Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr Ser
Arg Leu Thr Val 420 425 430 Asp Lys Ser
Arg Trp An Gu Ay Asn Val Phe Ser Cys Ser Val Mt 435 440
445 Hi s GI u A VOEIFL Asn His Tyr Thr G n Lys Ser Leu Ser LM@W@U
455 460 Leu Ay Lys * 465 (2) | NFORMATION FOR SEQ I D

NG 9: (i) SEQUENCE CHARACTERI STICS: (A) LENGIH 1404 base -pairs (B) TYPE:
nucl eic acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE
TYPE: DNA (genomic) (vi) ORI G NAL SOURCE: (A) ORGANI SM Honp sapiens (viii)
PCsI TI ON I N GENOME: (A) CHROMOSOVE/ SEGVENT:8%eavy chain gamma 4 with the E
nut at i on (|x) FEATURE: (A) NAME/ KEY: CDS (B) LOCATI ON:  1..1404 (ix)

FEATURE: AQSMFVE/R@(L%@Sge%ﬁn A9 Bpl ¥e lg\rﬁe{ Ile 8P Thy Sggeg
DESCRI PTI ON: SEQ I D NO 9: G AAA CAC CTG TGE%TTC TTC CTC CTC GITG GCA

OCC COC" ACALPBep 7ne ser Hhalhs Lh K3 468 APRRPAR kN ot 8aVal A2

Ala Pro Arg 00 110 15
GTCTTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAG ) 96
Val Leu Servdl ityYatysicys alaGier @sn $ie 13w IRsoTEr \Ldwe Hivalrp ew Qeu

25 11530 CCT TCG GAG AZ CTG TCC CTC AC&2%GC AGT GIC TCT GGT
GGC TCC ATC 44 Prq.Ser G u Thr u r, Leu sSer Va SerGy

Ay Ser Il e'rg'sgg Gi’ Gln gly 6al lél Ji}all"Js\l'xr %eal Ee 1404§94 ':B'xﬁ '

PCT/ US96/ 14324

Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu
145 150 155 160

Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro
165 | 170 175

- Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr
180 185 190

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
195 200 205

Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn
210 215 220 '

Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lyé.Arg Val Glu Ser
225 230 235 240

Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro Glu Phe Leu Gly
245 250 _ . 255

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
260 265 270

Ile Ser Axrg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln
275 280 285

€lu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val
290 295 : 300 :

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr
305 . 310 315 ' 320

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
: 325 330 : 335

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile
340 345 350

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
. 355 360 - 365

Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser
370 ) 375 380 :



87 AGC GGI GAC TAT TAT TGG TTC TGG ATC CGC CAG TCC CCA GGG AAG GGA
192 Ser Ay Asp Tyr Tyr Trp Phe Trp Ile Arg G n Ser Pro Ay Lys Ay 50

55 . 60 CTG GAG TGG ATC GGC TAC ATC TAT GGC AGT GGT GGG GGC
ACC AAT TAC 240 Leu u Trp lle Ay Tyr Ile Tyr Ay Ser Ay Ay Qy
Thr Asn Tyr 65 ‘WO 97/09351 70 : : PCT/US96/14324

80 AAT CCC TCC CTC AAC AAT CGA GTC TCC ATT TCA ATA GAC ACG TCC AAG
288 Asn Pro Ser Leu Asn Asn Arg Val Ser Ile Ser Il.e Asp Thr Ser Lys 85

90 ‘ 95 AAC CTC TTC TCC CTG AAA CTG AGG TCT GIG ACC GCC GCG
GAC ACG GCC 336 Asn Leu Phe Ser Leu Lys Leu Arg Ser Val Thr Ala Al a
Asp Thr Al a 100 105 ‘86 110 GIC TAT TAC TGrT

GCG AGT AAT ATA TTG AAA TAT CIT CAC TGG TTA TTA 384 Vval Tyr Tyr Cys

Al a Ser Ashenr|Thx dys| Lieu Mal Lys ¢ly PhepTyePre§er1ssp Ile Ala Val Glu 120
125 TAC TGEB®GC CAG GGA GIC 8%8 GIC ACC GIC TCR9FCA GCT AGC ACC AAG

432 Tyr Trp. 4 y. d Val u Val _Thr Val, Ser Ser Al a ‘Ser r Lys 130
135 B 1t ddr %GE&AP%E@TF% ces a8 &‘b%@:%&c AGG
AGC ACC TCC GAG 4 Gy Pro Ser Val ‘Phe Pro Leu Al a F’ro Cys Ser Arg
Ser Thr Sewafl leul43p Ser aAsp Gly Ser rhelPhe Leu Tyr Ser Arg 1&P Thr val

160 AGC ACA GCC GCC g GEC TGC CTG GIC428G GAC TAC TTC Cixn GAA CCG

528 Ser Thr Ala Ala Leu Ay s Leu Val Lys Asp Tyr Phe Pro Qu Pro 165

170 asp Lys Ser A7 TPCOADEINGLYCASH Y3 ARES TRSF GFe 830 VSIGMAEC ACC
GGC GTG CAC ACC 433 576 val Thr %8 ser Trp Asn S&#3dy Ala Leu Thr Ser
Ay Val Hi : : C GCT
GTC CTA CA%%%B%%%GI&“ HE 220 B TH TR SR e e 4 TR B o s A s
Val Leu An Ser Ser Ay Lau Tyr Ser Leu Ser Ser Val 195 200
205 GIG ACERETRIYCTESTCE AGC AGC TTG GBC ACG AAG ACC TAC ACC TGC AAC

672 Val Thf%%al Pro Ser Ser Ser Leu @y Thr Lys Thr Tyr Thr Cys Asn 210
215 T AAG CCC AGC AAC ACC AAG GIG GAC AAG
AGA GIT GA&ZIFCE‘FORMATg&Q'}%Aegé p @? Lys Pro Ser Asn Thr Lys Val Asp Lys
Arg Val G u Ser(i)2SEQUENCE CHARACTERISA3QS: ' 235

240 AAA TAT GGI' CCC(ACALENSTHCCIM 4L AdabaCpali¥s GCA CCT GAG TTC GAG GGG .
768 Lys Tyr Ay Pro(P}or Ruol&ls agid Pro Ala Pro Gu Phe Au Ay 245

250 (g?5§ EPRBSYCALaPEaTTC CTG TTC CCC CCA AAA CCC AAG
GAC ACT CTC ATG (D) TQPRLOGY: linear o

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Homo sapiens

(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: heavy chain gamma 4 with the E mutation

(ix) FEATURE:
(A) NAME/KEY: CDS
{B) LOCATION: 1..1404

(ix) FEATURE:

(A) NAME/KEY: mat_peptide
(B) LOCATION: 1..1404

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:

ATG AMA CAC CTG TGG TTC TTC CTC CTC CTG GTG GCA GCC CCC AGA TGG 48
Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp
1 5 . 10 is
- GTC TTG TCC CAG GTG CAG CTG CAG GAG TCG GGC CCA GGA CTG GTG AAG 96
Val Leu Ser Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys
20 25 30
CCT TCG GAG ACC CTG TCC CTC ACC TGC AGT GTC TCT GGT GGC TCC ATC 144

Pro Ser Glu Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Gly Ser Ile
35 40 45



Gy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr

Leu Met 260

265 270 WO 97/ 09351

PCT/ US96/ 14324 88 ATC TCC CGG ACC CCT GAG GIC ACG TGC GIG GIG GIG GAC GIG
AGC CAG 864 Ile Ser Arg Thr Pro u Val Thr Cys Val Val Val Asp Val
Ser @n 275 WO 97/09351 280 285 GAA GAC CORCTRISB6EDZ4 CAG

TTC AAC TGG TAC GIG GAT GGC GIG GAG GIG 912 G u Asp Pro du Val
Phe Asn Trp Tyr Val Asp Ay Val @u Val 290 295

300 CAT AAT GCC AAG ACA AAG COG CGG GAG GAG CAG TTC AAC AGC ACG TAC
960 Hi's Asn Ala Lys Thr Lys Pro Arg Gu Gu dn Phe Asn Ser Thr Tyr 305
3Z0 315 3287CGT GIG GIC AGC GIC CTC ACC

GTC CTG CAC CAG GAC. TGG CIG AAC 008 \/ al, . leu Thr
val Leu Hi sAGS gs @Aﬁ%ﬁs A'rcg‘ CGC é‘ﬁg 'rca(:I %f ¥ IGGJ;

335 AAG GAC:sﬁg i\ﬁ’ﬁ?c & Lol Nre

1056 LysS Qu Tyr Lys Cys Lys Val Ser Asn Lys Ay Leu Pro Ser Ser Ile 340
345 CTG GAG TCSIHIrdSRGC AtNC ATC AAE GEIC ASTNCECGGEARCCARWCAGBTCTAS CGA GAZAO
CCA CAG GTQeu Glu Ttp4Ild GlyySydHild ITyrSely [Ser Aly €1n GhyyTr Asy §¥Arg G u
Pro G n Val €%5 70360 75 365 TAC ACC CT&9cCC cca

L RMEERRRE S en i
380 CTG A éfxc Kl GG A

1200 Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser Asp Ile Ala Val G u 385

390 AAC CTC TTAIPCC CTG AAA CTG AGG TADGETHCECCAECAGCEARAC @EG GG CCG 336
GAG AAC AACASWTetABheCERACEUCLYs Ja® Arg Sex gl Thy &la Asér Aae fthyy Y@ n Pro

G u Asn Asn Tyr Lys Th#9%hr Pro Pro 405 105

LN b e .

TCC GIG ATG 1344 Asp Lys Ser Arg Trp A n Qu dy Asn Val Phe Ser Cys
Ser Val Met TABSIGG GGC CAG GGA GTCARNEB GTC ACC GTC TCC TR BCTARGTAGCCBRGCTG CAg32

AAC CAC TACTRCAIPAGLAARLNGSYCYEL TR (RS Ty Val SerjSep Ala Ser Thr Lys

dn

T™rC CCC
Phe Pro
150

GGG
Gly
145

CCA
Pro

TCC GTC
Ser Val

CTG
Leu

GCG
Ala

CCC TGC
Pro Cys

TCC
Ser
155

AGG
Arg

TCC GAG
Ser Glu
160

AGC ACC 480

Ser Thr

AGC ACA GCC GCC CTG. GGC GTC. AAG

- GTG

Ser Thr

GTG
val

ACG
Thr

TTC
Phe

cce
Pro

ACC
val
210

GTA
val
225

GAT
Asp

AAA TAT
Lys Tyr

GGA CCA”

Gly Pro

Ala

GTG
Val

GCT
Ala
195

GTG
Vval

CAC
His

GGT
Gly

TCA
Ser

Ala

TCG
Ser
180

GTC
val

cce
Pro

ARG
Lys

cccC
Pro

GTC
Val
260

Leu
165

-TGG

Trp

CTa
Leu

TCC
Ser

ccc
Pro

CCA
Pro
245

TTC
Phe

Gly

AAC
Asn

CAG
Gln

AGC
Ser

AGC
Ser
230

TGC
Cys

CTG
Leu

TGC
Cys

TCA
Ser

TCC
Ser

AGC
Ser
215

AAC
Asn

CCA
Pro

TTC
Phe

CTG
Leu

GGC
Gly

TCA
Ser
200

TG
Leu

ACC
Thr

TCA
Ser

cce
Pro

val

GCC
Ala
185

GGA
Gly

GGe
Gly

AAG
Lys

TGC
cys

CCa
Pro
265

Lys
170

CTG
Leu

CcTC
Leu

ACG
Thr

GTG

_Val

cca
Pro
250

AAR
Lys

GAC

asp

ACC
Thr

TAC
Tyr

AAG
Lys

GAC
Asp
235

GCA
Ala

ccC
Pro

TAC
Tyr

AGC
Ser

TCC
Ser

ACC
Thr
220

AAG

Lys

cCcT
Pro

AAG
Lys

TTC CCC
Phe Pro

GGC GTG
Gly Val
190

CTC AGC
Leu Ser
205

TAC ACC
Tyr Thr

AGA GTT
Arg Val

GAG TTC
Glu Phe

GAC ACT
Asp Thr
270

GAA CCG
Glu Pro
175

CAC ACC
His Thr

AGC GTG
Ser Val

TGC AAC
Cys Asn

GAG TCC
Glu Ser
240

GAG GGG
Glu Gly
255

CTC ATG
Leu Met

528.
576
624
672
720

768

" 816



H's Gu Ala Leu His Asn Hs Tyr Thr A n Lys Ser Leu Ser Leu Ser 450

455

1404 Leu Ay Lys * 465 (2)

CHARACTERI STI CS:
PGT/ US96/ 14324 &9

TOPOLOGY:

5
du
Pro
40
Gy
Tyr
75
Thr
Lys
110
120
Ser
Pro
155
Pro
Trp
190

Ser
Ser

Lys
Ile

Ser
Leu
Val

Thr
Leu

du
Asn

10 15 Val Léu Ser An Val @n Leu @n
Gy Pro Ay Leu Val Lys 20 25 30
G u Thr Leu Ser Leu Thr Cys Ser Val_Ser Ay Ay Ser Ile 35 -
45 Ser Ay Asp Tyr Tyrslsrp Phe Trp Ile Arg A n Ser Pro
A YaRY pec cag acc coT GaG %j'}c CG TGC GIG GTG GTGGQAJ:%'I:GGAHCTE& e Gy,
Tyrzia s eﬁrf'ﬁhrgpi‘ocgﬁ: ol %ﬁf %ﬁ vgi Val Val Asp Val Ser/8ln '
2780 Asn Pro Ser LgsoAsn Asn Arg Val 28®r Ile Ser Ile Asp

Lys 85

i near

460 CTG GGI AAA TGA
I NFORMATI ON FOR SEQ | B NG 10:

WD 97/ 09351

s(r{/f%ﬂ

90

LENGTH: 468 am no acids (B) TYPE am
MOLECULE TYPE: protein (xi) SEQUENCE
| D NO 10: Met Lys His Leu Trp Phe Phe Leu Leu Leu

(i) SEQUENCE

pREEPREE oo

Val Ala Ala Pro Arg Trp 1

95 Asn Leu Phe Ser Leu ._;
912 &

Ar 533 GAQaFCOIGAGAREC AFAC ATF ARF TRG TAQ(STG GAT GGC GTG GAG IGHG

TyrG]ﬂ/g‘:%y

G@n dy Vval Le

Al aail ashyalSalys\Ter Efs Fro 20§

305

Pro 165
Ser Ty Fat 9at Sor Uai Tan Bnk

AAG GAG

Lys

GAG
Glu

TAC
Tyr

CTG
Leu
385

TGG
Irp

GTG
val

GAC
Asp

CAT
His

cTG
.Leu
465

(2)

Glu

AAA
Lys

ACC
Thr
370

ACC
Thr

GAG
Glu

CTG
Leu

AAG
Lys

GAG
Glu
450

GGT
Gly

TAC
Tyr

ACC
Thr
358

CTG
Leu

TGC
Cys

AGC
Ser

GAC
Asp

AGC
Ser
435

GCT
Ala

AAA
Lys

AAG
Lys
340

ATC
Ile

ccc
Pro

CTG
Leu

AAT
Asn

TCC
Ser
420

AGG
Arg

cTC
Leu

TGA
*

325

TGC
Cys

TCC
Ser

cca
Pro

GTC
Val

GGG
Gly
405

GAC
Asp

TGG
Trp

CAC
His

-INFORMATION FOR

(i) SEQUENCE

170

AAG GTC
Lys Val

AAA GCC
Lys Ala

TCC CAG
Ser Gln
‘378

AAA GGC
Lys Gly
350

CAG CCG
Gln Pro

GGC TCC
Gly Ser

CAG GAG
Gln Glu

AAC CAC
Asn His
455

"

TCC
Ser

AAR
Lys
360

GAG
Glu

TTC
Phe

GAG
Glu

TTC
Phe

GGG
Gly
440

TAC
Tyxr

W cifoe

AAC
aAsn
345

GGG
Gly

GAG
Glu

TAC
Tyr

AAC
Asn

TTC
Phe
425

AAT
Asn

ACA
Thr

SEQ ID NO:10:

CHARACTERISTICS:

Cag

His
330

AAA
Lys

CAG
Gln

ATG
Met

cce
Pro

AAC
Asn
410

CIC
Leu

GTC
Val

CAG
Gln

b

-

GGC
Gly

ccC
Pro

ACC
?hr

AGC
Ser
395

TAC
Tyr

TAC
TYr

TTC
Phe

AAG
Lys

L?°\9al Thr Val

175

32 CGG GAG GAG CAG TTeAaddakcPhes

1n Phe Asn Ser Thr
160 Ser Tsao Ala Ala Leu dy3fys Leu Val

iy

Val Thr

Ser

Bro\Glus¥pl Gip Bhe pap T5m TyyrVakdsp S1v Yy &3u ¥al 115
125 Tyr Trp &

LYScaABRAAT Goc AAG ACA 2AAG 1

Ser Al a

%‘; Val Phgeso

Val

Lys Aspo Tyr Phe

Ser

GAC TGG CTG AAC GGC 185 1008
Leu Asn Gly

Asp Trp

CTC CCG
Leu Pro

CGA GAG
Arg Glu
365

AAG AAC
Lys Asn
380

GAC ATC
Asp Ile

AAG ACC
Lys Thr

AGC AGG

Ser Arg

TCA TGC
Ser Cys
445

AGC CTC
Ser Leu
460

335

TCC TCC
Ser Ser
350

CCA CAG
Pro Gln

CAG GTC
Gln Val

GCC GTG
Ala Val

ACG CCT
Thr Pro
415

CTA ACC
Leu Thr
430

TCC GTG
Ser Val

TCC CTG
Ser Leu

ATC
Ile

GTG
Vval

AGC

1056

1104

1152

Ser

GAG
Glu
400

cce
Pro

GTG
Val

ATG
Met

TCT
Sexr

1200 .

1248

1296

1344

1392

1404

g



Phe

Pro Ala Val Leu A n Ser Ser Gy Leu Tyr Ser Leu Ser Ser Val 195

200 205 Val Thr Val Pro Ser Ser Ser Leu @y Thr Lys Thr Tyr
Thr Cys Asn 210 215 + 220 Val Asp His Lys
Pro Ser Asn Thr Lys Val Asp Lys Arg Val Qu Ser 225 230
235 w0 9709340 Lys. Tyr Ay Pro Pro Cys Pro Ser Cys PreTAlsss/H324 A u
Phe u Ay 2.45 250 255 WO 97/ 09351
PCT/ US96/ 14324 90 Gy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
Leu Met 260 265 270 1le Ser Arg Thr Pro
GQu Vval Thr Cys Vval Vval Vval Asp Val Ser An 275 - .- 280

285 G u Asp Pro Gu Val @n Phe Asn Trp Tyrgyal Asp Ay Val du Val 290
2957 * 300 His Asn Ala Lys Thr Lys Pro Arg Qu G u dn Phe
Asn Ser Thr Tyr 305 (2) LENGTH: 4683 khhino acids 315

320 Arg Val Val Ser Val (Be¥Y¥PE: amingd @¢idis G n Asp Trp Leu Asn Ay 325
330 - 3346P) \ROPRLAGYY 1inearcys Lys Val Ser Asn Lys Ay Leu
Pro Ser Ser Ile 3 ' . w345, 350 G u Lys Thr
Ile Ser Lys Ala L@%’d‘?"ﬁ%%"ﬁr g"’@d‘if‘ﬁro Gn Val 355 360
365 Tyr Thr Leu Py8)Psod@fcEChRs&kibrddn: VBEQ THY Me¥gofsn G n Val Ser 370 -
375 380 Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser Asp

Il e Ala Val M8:ULB8His Leu Trp Phe Phe @ Leu Leu Val Ala Ala39boc Arg Trp

400 Trp Au Str Asn Ay An3%ro Gu Asn Asn T3 Lys Thr Thr Proit®ro 405
410 4 I u er P.d w.Ser Phe Phe r Ser
Arg Leu Thrvﬁl%éer &'En\@al ﬁn fg&é&? G?‘z Ser ¥;ly {=ro Qﬁmgggi%l -L%’? Ser _
Arg Trp An Gu @y Asn Q/al Phe Ser Cys Ser Val Met 435 440
445 H s G uppbasd 61t SnAIeu-issr Tidu ik @gg $45 VRET s&R 619961 Cheroa1 450

455 35460 Leu Ay Lys 4b 465 . 45 :

Ser Gly Asp Tyr Tyr Trp Phe Trp Ile Arg Gln Ser Pro Gly Lys Gly
50 55 60

Leu Glu Trp Ile Gly Tyr Ile Tyr Gly Ser Gly Gly Gly Thr Asn Tyr
65 | 70 75 : 80:

Asn Pro Ser Leu Asn Asn Arg Val Ser Ile Ser Ile Asp Thr Ser Lys
85 20 95

Asn Leu Phe Ser Leu Lys Leu Arg Ser Val Thr Ala Ala Asp Thr Ala
100 - 105 110

Val Tyr Tyr Cys Ala Ser Asn Ile Leu Lys Tyr Leu His Trp Leu Leu
115 120 ) 125

Tyr Trp Gly Gln Gly Val Leu Val Thr Val Ser Ser Ala Ser Thr Lys
130 : 135 : - - 140 ' C

Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu
145 150 1585 160

Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro
165 170 175

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr
180 185 180

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
195 200 205

Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn
210 215 220

Val Asp His Lys Pro Ser Asn Thr Lys Val'Asp Lys Arg Val Glu Ser
225 . 230 235 240

Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro Glu Phe Glu Gly
. 245 250 : 255



(2) | NFORMATI ON FOR SEQ I D NO 11: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:

1404 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS:. single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomic) (vi) ORI A NAL SOURCE:
(A) ORGANI SM Honp sapiens (viii) POSITION I N GENOVE: WD 97/ 09351 -
PCT/ US96/ 14324 9%0079938§HROVOSOVE/ SEGVENT:  heavy chain gamma 4 wickhy 53
and E nutation (ix) FEATURE: (A) NAME/ KEY: CDS (B) LOCATION: 1..1404 (iXx)
FEATURE: (A) NAME/ KEY: nat peptide (B) LOCATION: 1..1404 (xi) SEQUENCE
DESCRI PTION: SEQ I D NO 11: ATG AAA CAC CTG TGG TTC TTC CTC CTC CTG GIG GCA
GCC CCC AGA TGG 48 Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala
Ala Pro Arg Trp 1 5 80 10 15
GTC TTG TCC CAG GIG CAG CTG CAG GAG TCG GGC CCA GGA CTG GIG AAG 96
Val Leu Ser @¥nPxa|sey YailecRheglpucPhe Jro Erp Fre Ryoy Lys Asm|Thry beyMet

25 3026BT TG GAG ACC CPEPTCC CTC ACC TGC2BT GTC TCT GGT
GEC TCC ATC u r e T I Ay
Ay Ser Ile 3% 5 ]f% e PF chugdl '-gﬂf*yg Fak W2 Qﬁ%%&%%érggcéﬁ}{m TAT
TGG TTC TGG ATC CGC CAG TCC CCA GGG AAG GAA 192 Ser Gy Asp Tyr Tyr
Trp Phe Trp Gluweadp Prd Gl8eVaPralnCGPhe LAsn Girp Bfr Val Asp Gly Val Glgoval

60 CTG GAG TGG R¥CT GGC TAC. ATC TA98GC AGI GGI GGG 8Z ACC AAT TAC

240 Lev G g 62 b Do 5o Sl 5,0 3 7 e oS, o
Toc ATT Tca3RPA eac Acc Toc ARS? 288 Asn Pro~Ser Leu Asn Asn 14 Val

Ser Ile Ser aAdgevAspvalinise®eval \teu Thr Val Leu His Gln Asp Trp Leu Asn Gly
325 . 330 335

. Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile
340 345 ) 350

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
355 360 . 365

Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser
370 375 380

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
385 390 ‘ 395 400

Trp Glu Ser Asn Gly Gln Pro Glu Asn AsnLTyr Lys Thr Thr Pro Pro
405 410 415

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val
’ 420 425 430

Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met
435 440 445

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
450 455 460

Leu Gly Lys *
465

(2) INFORMATION FOR SEQ ID NO:1l:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1404 base pairs -
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Homo sapiens

(viii) POSITION IN GENOME:

'wﬁws



85 90 ' 95 AAC CTC TTC TCC CTG AAA CTG AGG
TCT GIG ACC GCC GCG GAC ACG GCC 336 Asn Leu Phe Ser Leu Lys.Leu Arg

Ser Val Thr Ala Ala Asp Thr ‘Ala 100 - : 105 110
GIC TAT TAC TGI GCG AGI AAT ATA TTG AAA TAT CTT CAC TGG TTA TTA - 384
val Tyr Tyr Cy¥WOQO79%dr Asn Ile Leu Lys Tyr Leu His Trp Leu LEBGTAS%/14324

120 125 TAC TGG GGC CAG GGA GIC CTG GIC ACC GIC TCC TCA GCT
AGC ACC AAG 432 Tyr Trp Ay @ n dy Val 'Leu Val Thr Val Ser Ser Al a
Ser Thr Lys 130 135 . 140 GGG CCA TCC GIC
TTC. CCC CTG GCG CCC TGC TCC AGG AGC ACC TCC GAG 480 Ay Pro Ser Val -
Phe Prq Leu Ala Pro Cys Ser Arg Ser Thr Se?ld u 145 150

155 160 AGC ACA GCC GCC CTG GGC TGC CTG GIC, AAG GAC TA
TTC CCC GAA CCG  (Ax Q¥R ‘?TFISQG&‘EJ&Fa ‘E%ﬂYYacyaeps‘!i“é‘l? Yality thes P #p E
Phe.Prq G u Pro wWo 97/ FY58t

PCT/ Us96/ 1432&%&%‘% 170 175 GTG ACG GTG
TCG TGG AAC T BEC yeC GCC GTG CAC ACC 576 Val Thr Val
Ser Trp Asn Ser d y(ﬂ gdoarrdhtr 1Sen4aGsy Val His Thr 180 185
190 TTC CCG GCT GTIC CTA CAG TCC TCA GGA CTC TAC TCC CTC AGC ACGC GIG

624 Phe Pro Al@xVaFEARRRES n Ser Ser eu Tyr Ser Leu Ser Ser Val 195

200 (B;Z #deCcC AGC AGC TTG GGC ACG AAG ACC
TAC ACC TGC AAC Pro Ser Ser Ser Leu Ay Thr Lys Thr
Tyr Thr Cys Asn 210 215 220 GTA GAT CAC
AAG CCC AGC AAGIACEEdUENdBI CESARIPANGNACAESTID G8GLIECC 720 Val Asp Hi s
Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val A u Ser 225 -230
235 ATG AAA CACORG AGG TZQ TICT CCECCTLATRCETEGCACCACTERS ACGA TEA CCT G
TTC GAG GAfet Lys His7igp t%r? Phe Rhe Leuoben ot-%g/é'abr%lw&acw AFR Pro du
Phe Qu Gy 245 250 255 GGA TCA GIC
TTC CTC TTenelndne Ml GE M GC TGl Gllioe con aaklbrdiondPisoSer Valos

Phe Leu PhgaPriauPserldtn R2d kYA B&D chAr cleUsd®ic1¥6Pro Gly Leu val Lys 265
270 ATC TCC CGG ACC C@o GAG. GTC ACG TGC 288G GIG GIG GAC GI®AGC CAG

864 |le Ser Arg Thr Pro Qu Val Thr s Val Val Val Asp Val Ser dn _
CCT TCG GAG ACC CTG TCC CTC ACC TGC AGT GTC TCT GGT GGC TCC ATC 144
Pro Ser Glu Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Gly Ser Ile
35 40 45
AGC GGT GAC TAT TAT TGG TTC TGG ATC CGC CAG TCC CCA GGG ARG GGA. 192
Ser Gly Asp Tyr Tyr Trp Phe Trp Ile Arg Gln Ser Pro Gly Lys Gly
50 . 55 . 60
CTG GAG TGG ATC GGC TAC. ATC TAT GGC AGT GGT GGG GGC ACC AAT TAC : 240
Leu Glu Trp Ile Gly Tyr Ile Tyr Gly Ser Gly Gly Gly Thr Asn Tyr
65 .70 75 ‘ 80
AAT CCC TCC CTC AAC AAT CGA GTC TCC ATT TCA ATA GAC ACG TCC AAG _ 288
Asn Pro Ser Leu Asn Asn Arg Val Ser Ile Ser Ile Asp Thr Ser Lys
85 S0 95
AAC CTC TTC TCC CTG AAA CTG AGG TCT GTG ACC GCC GCG GAC ACG GCC 336
Asn Leu Phe Ser Leu Lys Leu Arg Ser Val Thr Ala Ala Asp Thr Ala
100 108 110
GTC TAT TAC TGT GCG AGT AAT ATA TTG AAA TAT CIT CAC TGG TTA TTA 384
Val Tyr Tyr Cys Ala Ser Asn Ile Leu Lys Tyr Leu His Trp Leu Leu
115 ' 120 125
TAC TGG GGC CAG GGA GTC CTG GTC ACC GTC TCC TCA GCT AGC ACC AAG 432
Tyr Trp Gly Gln Gly Val Leu Val Thr Val Ser Ser Ala Ser Thr Lys
- 130 135 140
GGG CCA TCC GTC TTC CCC CTG GCG CCC TGC TCC AGG AGC ACC TCC GAG 4380
Gly Pro.Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu
. 145 150 155 160
AGC.ACA GCC GCC CTG GGC TGC CTG GTC AAG GAC TAC TTC CCC GAA CCG 528

Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro



275 280 .285 GAA GAC CCC GAG GIC CAG TTC
AACTGGTACGTGGATGGCGTGGAGGTG 912 GQu Asp Pro Au Val dn Phe
Asn Trp Tyr Val Asp Ay Val @u Val 290 . .295

300 CAT AAT GCC AAG ACA AAG CCG CGG GAG GAG CAG TTC AAC AGC ACG TAC™ )
960 Hi s Asn Al aybysoosy Lys Pro Arg Gu Gu G n Phe Asn Ser TRCT/D§96/1383

310 315 320 CGTI GIG GIC AGC GIC CTC ACC
GIC CTG CAC CAG GAC TGG CTG AAC G&C 1008 Arg Val Val Ser Val Leu Thr
Val Leu H's Gn Asp Trp Leu Asn Gy 325 330

335 AAG GAG TAC AAG TGC AAG GIC TCC AAC AAA GCGC CTC CCG TCC TCC ATC
1056 Lys GQu Tyr Lys Cys Lys Val Ser Asn Lyg, Gy Leu Pro Ser Ser Ile 340

345 350 GAG AAA ACC ATC TCC AAA GCC AAA GGG CAG CCC CcA
GAG CCA CAG GIG 1104¢6l u Lys Thr Ile SQao Lys Ala Lys w78 n Pro Arg
GQu Pro dn Val 355 _ 360 365 TAC ACC CTG

CCC CCA TCOSTR\BUGACTGASGATCEAS ANB GEC GG OZECAREGAGE GGC GTE] SACTARC Thr Ledvs
Pro Pro SerV&} Fhyg Yal SenvErpThsn |Ser &3N &4 Deswy The Sey/Gly Val His Thr 375
380 CTG ACC TGC CTG GR8®AA GGC TTC TAC &% AGC GAC ATC G(i?‘t;TG GAG

1200 Leu Thielyiee8br \Gic loff Ay e réX " cdd @rechad e b@c&lét §’§ VG2,
97/ 09351  phe Pro Ala Val Leu Gln Ser Ser Gly Leu T U6/ d&hsd
-390 200 400 TGG AG@OMT GGG CAG CCG GAG
AACAACTACAAGACCACGCCTCCC 1248 Trp G'u Ser Asn Ay G n Pro Qu
Asn Asn Tyrs CPh BTG FCPTSCPAGE ABS TTG GGC ACG AAG ACL@BAC ACC TGC AAC 41872
GTG CTG GA ? FabdrorSerTier &P FHEC TRECLK bchRYE\&”GFéS Asn 1296
Val Leu Asp Ser} p Gy Ser Phe Leu Tyr Ser Ar %u Thr val 420
425 GTA GAT cad3MhdecAREr AT ACE XS PECeAP AneCheATTICERG TRE: TCA TGho
TCC GIG ATGral asplB44 e PrpSs&Erash ghir pysdvalCGasp Gys Az el Fweséer Cys
Ser Val Met 22335 230440 " 235 445 CAT GAG G2F0CTG CAC
AAC CAC TAC_  ACA CAG éAG AGC CIC TCC CT CTCEQOGCJ%BC%ZT E.L.é T%cu Gﬁ\lsa Leu Hi s 763
228 gll'é Tyr%& YY§§° ro ‘g % ro gg '§‘é‘? Pro Ala Pro Glu Phe Glu4§§§r
245 250 258
1404 Leu Ay Lys *
GGA CCA TCA GTC TTC CTG TTC CCC CCA AAA CCC AAG GAC ACT CTC ATG 816
Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
260 265 270
ATC TCC CGG ACC CCT GAG GTC ACG TGC GTG GTG GTG GAC GTG AGC CAG 864
Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln
275 280 ' 285
GAA GAC CCC GAG GTC CAG TTC AAC TGG TAC GTG GAT GGC GTG GAG GTG 912
Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val
290 295 _ 300
CAT AAT GCC AAG ACA AAG CCG CGG GAG GAG CAG TTC AAC AGC ACG TAC 960
His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr :
305 310 ' 315 320
CGT GTG GTC AGC GTC CTC ACC GTC CTG CAC CAG GAC TGG CTG AAC GGC . 1008
Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leuw Asn Gly
325 330 335
AAG GAG TAC AAG TGC AAG GTC TCC AAC AAA GGC CTC CCG TCC TCC ATC 1056
.Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile
340 345 350
GAG AAA ACC ATC TCC AAA GCC AAA GGG CAG CCC CGA GAG CCA CAG GTG 1104
Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
- 355 360 365 _
TAC ACC CTG CCC CCA TCC CAG GAG GAG ATG.ACC AAG AAC CAG GTC AGC 1152
Tyr Thr leu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser
370 375 380
CIG ACC TGC CTG GTC AAA GGC TTC TAC CCC AGC GAC ATC GCC GTG GAG . 1200

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu

-

s



465 (2) | NFORMATI ON FOR SEQ I D NO 12: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH. 468 am no acids (B) TYPE: amno acid (D) TOPOLOGY: linear (ii)
MOLECULE TYPE: protein (xi) SEQUENCE DESCRIPTION: SEQ ID NO 12: Met Lys His

Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp 1 5

10° WO970%81 \Val Leu Ser Gn Val Gn Leu.Gn GQu SerPC(MiSM@WGy
Leu Val Lys 20 25 30 Pro Ser Au Thr' Leu
Ser Leu Thr Cys Ser Val Ser Ay Ay Ser Ile 35 . 40

45 Ser Ay Asp Tyr Tyr Trp Phe Trp Ile Arg An Ser Pro Gy Lys Ay 50

55, 60LeuGIuTrpIIeGIyTyrIIeTyrGIySerGIyGIyGI_y
Thr Asn Tyr 65 ' 75 80
Asn "Pro’ Ser geu Asn Asn Arg g%l Ser Ile Ser Il p Thr Ser Lys 8?0

90 - 95 Asn L&7%he Ser Leu Lys u Arg Ser Val NaAaa
Asp Thr Al ack08ac acc AAT Goe cac &88 cac Aac AAC Tac AadlbdVakaTder ode OVS AlAs
Ser Asn’ Il egik YserT BEnLely din P£6 ¢RI AsBUasn MR 2¢50B8S Irhr Pro Pro

PCT/ US96/ 14324 94 115 405 120 410 12818yr Trp Ay
An dy Val Leu Val Thr Val Ser Ser Al a Ser Thr Lys 130 135
140 Gy Pr &TQeFT%ﬁAQDHECF‘F%FIF@G BFE TG TaFsCHe %GSMFFASEE GRE 145 1296
150 Leu Asp gg Asp Gly Ser Fhe Phe jgu §a(rr RY N%gua'r E Vv y Oys :
Leu Val Lys Asp Tyr Pro Gu Pro 165 %23

175 Val Thrgadahadedccl ABcAREE 20 Ehd A aAh@UcTd rrrZehchd ded/alccHese e 180 1344

185 Asp Lys Ser A%¢ The d?.li'DGHJaGMaIAshEVaHPheSSErSeys Qe el #Mot Ser
Leu Ser Ser Val 1985 445 205 Val Thr Val
Pro Ser Ser_Ser Leu Gc)éGThr Lys Thr T r Thr - 210 215
220 CAT GAG CAC XAC CAC TAC ACA CAi AAG AGC CTC TCC CTG TCT 1392
His Glu Ala Leu KEis Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
450 455 ) 460
CTG GGT ARA TGA 1404

Leu Gly Lys *
465
{2) INFORMATION FOR SEQ ID NO:12:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 468 amino acids
- {B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp
1 5 10 15

Val Leu Ser Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys
20 25 30

Pro Ser Glu Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Gly Ser Ile
35 40 45

Ser Gly Asp Tyr Tyr Trp Phe Trp Ile Arg Gln Ser Pro Gly Lys Gly
50 55 60

Leu Glu Trp Ile Gly Tyr Ile Tyr Gly Ser Gly Gly Gly Thr Asn Tyr
65 70 75 80

- Asn Pro Ser Leu Asn Asn Arg Val Ser Ile Ser Ile Asp Thr Ser Lys
' 85 90 95

Asn Leu Phe Ser Leu Lys Leu Arg Ser Val Thr Ala Ala Asp Thr Ala
. 100 105 110

Val Tyr Tyr 0y§ Ala Ser Asn Ile Leu Lys Tyr Leu His Trp Leu Leu



405

Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val G u Ser 225
230 235 ' 240 Lys Tyr Gy Pro Pro Cys Pro
Pro Cys Pro Ala Pro Qu Phe Qu Ay 245 250 .
255 @y Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met 260
265 wo097/093870 Ile Ser Arg Thr Pro Gu Val Thr Cys Yahrmésnssd
Asp Val Ser dn 275 280 285 A u Asp Pro
Gu Val dn Phe Asn Trp Tyr Val Asp Ay Val Gu Val 290 295
300 H's Asn Ala Lys Thr Lys Pro Arg Gu Au d@n Phe Asn Ser Thr Tyr 305
310 ) 315 320 Arg Val Val Ser Val Leu Thr
Val Leu Hi's Gn Asp Trp Leu Asn Ay 325 94 330 -
335 Lys Qu Tyr Lys Cys Lys Val Ser Asn Lys Gy Leu Pro Ser Ser Ile 340
345 115350 G u Lys Thr 12doe Ser Lys Ala LywesA@y G n Pro Arg
Gu Pro dn Val 355 360 365 Tyr Thr Leu
Pro Pro Ser TeEnTx® &l@ GlMR1yTNal | Jen Akl Chn W&l SSerS&7Rla Ser Thr Lys 375
380 Leu Thr Cys3i®u val Lys Gy FRS Tyr Pro Ser Aspl4®9e Ala Val Gu 385
390 u n 43 n Pro
A u Asn Asnai rpicilssefhﬁglﬂﬁh%g Hr%“zfdz? Pro gys f%g% e&'lﬁﬁr Sezys?
415 WO 97/ 09351 PCT/ Uéggl 14324
95 Val Leu A&ep Ber adapAli meiiesl?rw&mul_vm ws Sep P HEneupFdreivalprd20
425 430 AHS Lys Ser Arg Trtd@n Gu Ay Asn \&d5 Phe Ser
Cys Ser Val t % 445 Hs Au Al a
Leu H's Asn “’Fi/ a‘?‘h; "FFpLﬁénﬁr Oié% Loy, The Seps Ly Val His Thr 455
460 Leu Ay Lys * 465 89 | NFORMATI ON F EQ I D NG 13: 3‘ %EQJENCE
CHARACTERI Spherd Alal¥GChidu 88n base dal £8y (i 11_:'¥P ESezmi.%l\:eégr ad va1
195 200 205 .
Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr-ch Asn
210 215 . 220 )
Val Asp His Lys ProISer Asn Thr Lys Val Asp Lys Arg Val Glu Ser
225 230 235 240
Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Glﬁ Gly
245 250 - 255
Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
260 265 270
Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln
275 . 280 285
Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val
290 295 300
His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr |
305 310 315 - 320
Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
325 330 335
Lys Glu Tyr Lys-Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile
340 345 350
Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
355 360 365
Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser
- 370 375 _ 380
Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
385 . 390 395 400
Trp.Glu Ser Asn .Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro

410 415



(C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA
(genomc) (iv) ANTI-SENSE: NO (vi) ORIA NAL SOURCE: (A) ORGANI SM Human or
Monkey (viii) POSITION IN GENOVE: (A) CHROMOSOVE/ SEGVENT: VH1 | eader
sequence (xi) SEQUENCE DESCRI PTION: SEQ I D NO 13: ACTAAGICGA CATGGACTGG
ACCTGG WO 97/09351 26 (2) | NFERMESI6aH32M OR
SEQ ID NO 14: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH: 31 base pairs (B)
TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) _
MOLECULE TYPE: DNA (genomic) (iv) ANTI-SENSE: NO (vi) ORI G NAL SOURCE: (A)
ORGANI SM' Human or Monkey (viii) POSITION I N GENOVE: (A)

CHROMOSOME/ SEGMVENT: VH2 | eader sequence  23AD 97/ 09351

PCT/ US96/ 14324 96, (Xi)._S CE RL_ON: I .
o e R ol HA e S R oG

| NEORVATI ON FOR SEQ |1 D NO 15: (1) SEQUENEE'CHARACTERISTICS: (A) LENGTH 29
base pai r sadeBrys Yedx mrgcieh cBriclu(€ly FEMNREDE S Sers cpgl exf BalTHREL OGY:
linear (ii) MOLEGUtE TYPE: DNA (gené#®c) (iv) ANTI-SENSE: NO (vi) ORI G NAL
SOURCE: (A). ORGANI SM_ Human or MNonke (viiE& POSI T1 ON_I N GENgyE: gA)
CrROVGSOVBHSE N s FEA o 53\ i oln Lys Hee teb S Tiu st

Leu Gly Lys *

465

(2) INFORMATION FOR SEQ ID NO:13:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: DNA (genomic)

(iv) ANTI-SENSE: NO |

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Human or Monkey

{viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: VH1l leader sequence

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:
ACTAAGTCGA CATGGACTGG ACCTGG 26
(2) INFORMATION FOR SEQ ID NO:1l4:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 base pairs
{(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
{iv) ANTI-SENSE: NO

{vi) ORIGINAL SOURCE: _
(A) ORGANISM: Human or Monkey

(viii) POSITION IN GENOME:
* (A) CHROMOSOME/SEGMENT: VH2 leader sequence



(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 15: ACTAAGICGA CATGGAGITT GGGCTGAGC
29 (2) | NFORMATION FOR SEQ I D NO 16: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH:. 31 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: S|ngle (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomic) (iv) ANTI-SENSE: *NO (vi)
ORI G NAL SOURChyoof93sRGANI SM Human or Monkey (viii) POSI Tl OpcirhshdrlisiE:
(A) CHROMOSOME/ SEGMVENT: VH4 | eader sequence (xi) SEQUENCE DESCRI PTI ON. SEQ
| D NO 16: ACTAAGICGA CATGAAACAC CTGIGGITCT T )

31 (2) | NFORVATION FOR SEQ ID N0 17: (i) SEQUENCE CHARACTERI STI CS

(A). LENGITH. 31 base pairs WO 97/ 09351

PCT/ US96/ 14324 97 (B) TYPE: nucleic acid (C} STRANDEDNESS: single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genon1c) (1v) ANTI-SENSE: NO (vi)
ORI Gl NAL SOURCE(x1)( &Eo@ieANDENER Hh RN :OBEYDITK @02 (i i i) POSI TI ON | N GENOME:
(A) CHROMOSOVE/ SEGQVENT: VH5 | eader sequence (X|) SEQUENCE DESCRI PTI ON:  SEQ -
| D NO 17: ARSTARGTCGA cmmmmmoc: 31 °
31 (2) I NFORVATION FOR SEQ | D NO 18: ; SEQUENCE CHARACTERI STICS: (A) :
LENGTH: 31 K2k FaRATIH fEQ n'%R:IN@i d54cid (C) STRANDEDNESS: single (D) *

TOPOLOGY: linear s, sequeNcE CHARACTERISTICS:
(A) LENGTH: 29 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
. (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Human or Monkey

(v1i1) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT. VH3 leader sequence -

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:
ACTAAGTCGA CATGGAGTTT GGGCTGAGC

PSP

(2) INFORMATION FOR SEQ ID NO:16:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genonmic)

(iv) ANTI-SENSE: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Human or Monkey

(viii) POSITION IN GENOME:
{A) CHROMOSOME/SEGMENT: VH4 leader seguence

- (xi) SEQUENCE DESCRIPTION: SEQ ID NO:16:
ACTAAGTCGA CATGAAACAC CTGTGGTTCT T 31
(2) INFORMATION FOR SEQ ID NO:17:

(i) SEQUENCE CHARACTERISTICS:
(A). LENGTH: 31 base pairs



(ii) MOLECULE TYPE: DNA (genomic) (iv) ANTI-SENSE: NO (vi) ORI A NAL SOURCE:
(A) ORGANI SM Human or Monkey (viii) POSITION | N GENOVE: (A)
CHROMOSOVE/ SEGVENT: VH6 | eader sequence (xi) SEQUENCE DESCRI PTI ON: SEQ I D
NO 18: ACTAAGICGA CATGICTGIC TCCTTCCTCA T
3T (2) | NFORVATWOY7/06381 SEQ | D NO:19: (i) SEQUENCE CHARACTERI STRR%0ssémiyazs
LENGTH. 30 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS:. single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomc) (iv) ANTI-SENSE: NO
WD 97/ 09351 PCT/ US96/ 14324 98 (vi)
ORI G NAL SOURCE: (A) ORGANI SM Human or Monkey (viii) POSITION I N GENOVE:
(A CHROMOSOVE/ SEGMENT: VH1 | eader sequencemith Mul site (xi) SEQUENCE
DESCRI PTI ON:  SEQ I D NGO 19: GGCAGCAGCY ACECEWGCCC ACTCCGAGGT
30 (2) | NFORMATI ON R@R Dugdeto: a SEQUENCE CHARACTERI STI CS: (A
LENGTH: 30 base palr Eﬁécl% 1%id (C) STRANDEDNESS: single (D)
TOPOLOGY: i near (|| : (genonic) (iv) ANTI-SENSE: NO (vi)
ORI G NAL SQU .%f £:HERRN (Sén @Key (viii) POSITION I N GENOVE:
(A CHROVOS S NT: VH2 eader sequence with Mul site (xi) SEQUENCE
DESCRI PTI ON: Sk@Qry [A¥@-38NSEAMOGT CCCG ACGCGIGIYT TGICCCAGGT
30 :
(vi) ORIGINAL SOURCE:.

(A) ORGANISM: Human or Monkey

(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: VHS 1eader sequence

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:
ACTAAGTCGA CATGGGGTCA ACCGCCATCC T
(2} INFORMATION FOR SEQ ID NO:18:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 base pairs
(B) TYPE: nucleic acid:
“(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic) -
(iv) ANTI-SENSE: NO

{vi) ORIGINAL SOURCE:
(A) ORGANISM: Human or Monkey

(viii) POSITION IN GENOME:
{(A) CHROMOSOME/SEGMENT: VH6 leader sequence

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18:
ACTAAGTCGA CATGTCTGTC TCCTTCCTCA T
(2) INFORMATION FOR SEQ ID NO:19:
(1) - SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
- (C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)

(iv) ANTI-SENSE: NO-



(2) I NFORVATI ON FOR SEQ I D NO 21: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:
27 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D TOPOLOGY:

linear (ii) MOLECULE TYPE: DNA (genomic) (iv) ANTI-SENSE: NO (vi) ORI G NAL
SOURCE: (A) ORGANI SM Human or Monkey (vi-ii) POSI TION I N GENOVE: (A)
CHROMOSOME/ SEGQVENT: VH3 | eader sequence with Mul site WO 4&9%
PCT/ US96/ 14324w9£?7/(’3?r" SEQUENCE DESCRI PTI ON: SEQ | D NG 21: ATTTTCA
CGCGTGTCCA GIGTGAG : . 27 (2)

| NFORVATI ON FOR SEQ I D NGO 22: (i) SEQUENCE CHARACTERI STICS: (A) LENGIH 27
base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY:

linear (ii) MOLECULE TYPE: DNA (genonic) (iv) ANTI-SENSE: NO (vi) ORI G NAL ' .

SOURCE: (A) ORGANI SM Human or Monkey (vii®B$ POSI TION I N GENOVE: (A)
CHROMOSOVE/ SEGVENT: _VH4 | eader _sequence with Mul site (xi) SEQUENCE

DESCRI PTI ON:  SEf}H) BWC@A CCT GTCCCAG

27 (2) | NFORVATI ON g p7es O NCE CHARACTERI STICS: (A)
LENGTH: 30 bageiPpisosretiny TP eenewed ei ¢ acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear (iighyMolmcoMdsons ) SEemiNA (HEMMEGe) $eotentNTWiENART Bhte

(i) SEQUENCE DESCRIPTION: SEQ ID NO:19:

pgTErn

-

-
[t

Fornzey

GGCAGCAGCY ACGCGTGCCC ACTCCGAGGT _ ' 30

(2) INFORMATION FOR SEQ ID NO:20:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
{(B) TYPE: nucleic .acid
{(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(iv) ANTI~SENSE: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Human or Monkey

(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: VH2 leader sequence with MluIl site

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20:

GACCGTCCCG ACGCGTGTYT TGTCCCAGGT 30

(2) INFORMATION FOR SEQ ID NO:21:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: NO

- : {(vi) ORIGINAL SOURCE:
(A) ORGANISM: Human or Monkey

{(viii)® POSITION IN GENOME: .
(A) CHROMOSOME/SEGMENT: VH3 leader sequence with Mlul site

~-



(vi) ORIG NAL SOURCE: (A) ORGANI SM Human or Monkey (viii) POSITION I N
GENOVE: (A) CHROMOSOVE/ SEGVENT: VHS | eader sequence with Mul site (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO 23: GGCTGITCTC ACGCGTGTICT GTGCCGAGGT

30 (2) | NFORVATION FOR SEQ ID NO 24: (i) SEQJENCE CHARACTERI STI CS:  (A)
LENGTH: 23 baséW@a7®%51 WD 97/ 09351 PCT/US96/14324
PCT/ US96/ 14324 100 (B) TYPE: nucleic acid (C) STRANDEDNESS:. single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genom c) {iv) ANTI-SENSE: NO (vi)
ORI G NAL SOURCE: (A) ORGANI SM Human or Monkey (viii.) POSI TION I N GENOVE:
(A) CHROMOSOVE/ SEGVENT: VHL, 3a, 5 pri ner W|th Xho | -site (xi) SEQUENCE
DESCRI PTI ON: SEQ | D NO 24: CAGGTGCAGC TGCT GIC TGG

23 (2) TNFOR 'Q EJ\I ﬁ%‘ﬁ?‘)‘?%ﬁ%ﬁ %N?E CHARACTERI STI CS: (A
LENGTH: 23 base rs nucleic acid STRANDEDNESS: single (D)
TOPOLOGY: germdrrrehi ¢edddeTCbhtetefidas DNA (genonic) (iv) ANTI-SENSE: NO (vi37
ORI G NAL SOURCE: (A) ORGANI SM Human or Monkey (viii) POSITION I N GENOVE:

(A CH N \PGR BEQ &R NRitRR:Xho | site (xi) SEQUENCE

DESCRI PTI ON: SE | D_NQ. 25:; GGTCAACTTCTCGAGTC TGG

23 (2) | NFORMVATS sﬁgﬁﬁwm ot ggirgEQUENCE CHARACTERI STI CS:

(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: NO

(vi) ORIGINAL SOURCE: .
(A) ORGANISM: Human or Monkey

(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: VH4 leader sequence with MluI site

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22:
GCGGCTCCCA CGCGTGTCCT GTCCCAG B _ 27
(2) INFORMATION FOR SEQ ID NO:23:
(i) SEQUENCE CHARACTERISTICS:
(&) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Human or Monkey

(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: VHS5 leader seguence with Mlul site

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23:
GGCTG&TCTC ACGCGTGTCT GTGCCGAGGT ' 30
(2) INFORMATION FOR SEQ ID NO:24:

" (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH 23 base pairs



(A) LENGIH: 23 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single
(B) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomc) (iv) ANTI-SENSE: NO
WO 97/ 09351 _ _ PCT/ US96/ 14324 101
(vi) ORIG NAL SOURCE: (A) ORGANI'SM Human or Monkey (viii) POSITION4N
CGENOVE: (A) CHReWIBERE SEGVENT: VH3b priner with Xhol site (xipcristddadidE
DESCRI PTI ON:  SEQ I D NO 26: GAGGTGCAGC TGCTCGAGTCTGG
23 (2) | NFORMATION FOR SEQ I D NO 27: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 23 base -pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomic) (iv) ANTI-SENSE: NO
(viii) POSITION I N GENOVE: (A) CHROVOSOVE/ $EEVENT: VH4 priner with Xhol
site (xi) SEQUENCE DESCRI PTI ON: SEg | D, NO 27: CAGGTGCAGC TGCTCGAGIC GGG
23 (2) | NFORVATI ON FeR® 2328 219, SEQUENCE CHARACTERI STICS: (A)
LENGTH: 23 base pai r%bg( e EL§ Yid (C) STRANDEDNESS: single (D) - -.
TOPOLOGY: linear (ii E TYPE: (genom c) (iv) ANTI-SENSE: NO (vi) ]
ORI G NAL SOURCIeii) AjorBetehl t3¥ve :HoNAN (@enddieley (viii) POSI TION I N GENOVE: -
(A) CHROMOSOVE/ SEGVENT: VH6 prinmer with Xhol site

(iv) ANTI-SENSE: NO

(vi) ORIGINAL SOURCE:
(A} ORGANISM: Human or Monkey

(viii) POSITION IN GENOME: P
_ (A) CHROMOSOME/SEGMENT: VH1,3a,5 primer with Xho I site

(xi) SEQUENCE DESCRIPTION: SEQ ID NG:24:
CAGGTGCAGC TGCTCGAGTC TGG 23
(2) INFORMATION FOR SEQ ID NO:25:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 23 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Human or Monkey

(viii) POSITION IN GENOME:
_(A) CHROMOSOME/SEGMENT: VH2 primer with Xho I site

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:25:
CAGGTCAACT TACTCGAGTC TGG - 23
(2) INFORMATION FOR SEQ ID NO:28:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 23 base pairs
{(B) TYPE: nucleic acid
- . (C) STRANDEDNESS: single
(D} TOPOLOGY: linear
(iiy MOLECULE TYPE: DNA (genomic)

(iv) ANTI-SENSE: NO



(xi) SEQUENCE DESCRI PTION: SEQ I D NG 28: WD 97/ 09351

PET/ US96/ 14324 102 CAGGTACAGC TGCTCGAGIC AGG

23 (2) | NFORVATI ON FOR SEQ I D NO 29: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 26 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: | i neaWQ(97/09358/0LECULE TYPE: DNA (genomic) (iv) ANTI - SeiNBso6 B4
(vi) ORIA NAL SOURCE: (A) ORGANI SM Human or Monkey. (viii) POSITION I N
GENOVE: (A) CHROMOSOVE/ SEGVENT: 1gGl-4 primer with Nhel site (xi) SEQUENCE
DESCRI PTI ON:  SEQ | D NO 29: GGCGGATGCG CTAGCTGAGG AGACGG

26 (2) | NFORMATI ON FOR SEQ I D NO 30: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: . 38 base pairs (B) TYPE: nucleic acteit (C) STRANDEDNESS: single (D)
TOPOLOGY: linear, (ii) MOLECULE TYPE: DNA (genom c) (iv) ANTI-SENSE: NO (vi)
ORI G NAL SOURCEVi) &R %ﬁgﬁ?ﬂ’mn or Monkey (viii) POSITION I N GENOVE:
(A). CHROMOSOVE/ SEGVER#: © Mri%mawa HC’B#?%H with Bgl Il site (xi)
SEQUENCE DESER f1f) SblsrPFsnt IR Welidis: ATCACAGATC TCTCACCATG GTGTTGCAGA
CCCAGGTC (A) CHROMOSOME/SEGMENT:3¥u$1E)pdibEPRMYH ol CRi&EQ | D

NGO 31: (i) SEQUENCE CHARACTERI STICS: (A LENth: 37 base pairs (B) TYPE:
nucl eic acid (C) STRANDEDNESS: single

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26:
GAGGTGCAGC TGCTCGAGTC TGG : T 23
(2) INFORMATION FOR SEQ ID NO:27:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 23 base pairs
{(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: NO

(viii) POSITION IN GENOME:
) (A) CHROMOSOME/SEGMENT: VH4 primer with Xhol site

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:27:
CAGGTGCAGC TGCTCGAGTC GGG ' 23
(2} INFORMATION FOR SEQ ID NO:28:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 23 base pairs
{(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: NO

(vi) 'ORIGINAL SOURCE:
(A) ORGANISM: Human or Monkey

- (viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: VH6 primer with XhoI site

(xi) SEQUENCE.DESCRIPTION: SEQ ID NO:28:



WO 97/ 09351 ' PCT/ US96/ 14324 103 (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: "DNA (genom c) (iv) ANTI-SENSE: NO
(VI ii) POSITION IN GENOVE: (A) CHROMOSOVE/ SEGVENT: ‘kappa |ight chain. prinmer

with Bgl Il site (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 31: ATCACAGATC
TCTCACCATG %CKCAGCT PCTUSOEN 4324
| NFORMATI ON F NO 32: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH 41

base pairs (B) TYPE nucleic acid (C) STRANDEDNESS. single (D) TOPOLOGY:

linear (ii) MOLECULE TYPE: DNA (genomic) (iv) ANTI - SENSE: NO (vi) ORI G NAL
SOURCE: (A) ORGANI SM Human or Monkey (viii) POSITION | N-GENOVE: (A)
CHROMOSOME/ SEGVENT: kappa |ight chain‘prinmgz with Bgl 11 site (xi) SEQUENCE .
DESCRI PTI ON: SEQ I D NG 32: ATCACAGATC TCTCACCATG GACATGAGGEG TCCCCCCTCA G

41 (2) | NFORSETACASCFCRCBERAGID ME33: (i) SEQUENCE CHARACTERI STICS: (A) 23
LENGTH: 41 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) o
TOPOLOGY: |(ehempqw)u BOBUSEQTHPRYO3RA (genom c) (iv) ANTI-SENSE: NO (vi)

ORI G NAL SOURCE; (é)ﬁ %\HC%AM@ l\/bnkey (viii) POSITION I N GENOVE:
~ (i) SEQ cs:
VIO 97/ 09351 (A) LENGTH: 26 base pairs PCT/ US96/ 14324 104

(B) TYPE: nucleic acid . -
{(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

-

«

(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: YES

{vi) ORIGINAL SOURCE:
{A) ORGANISM: Human -or Monkey .

(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: IgGl-4 primer with Nhel site

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:29:
GGCGGATGCG CTAGCTGAGG AGACGG : 26
(2) INFORMATION FOR SEQ ID NO:30:
(i) SEQUENCE CHARACTERISTICS: -
(2) LENGTH: 38 base pairs
{B) TYPE: nmucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: NO

{vi) ORIGINAL SOURCE:
(A) ORGANISM: Human or Monkey

(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: kappa light chain primer with Bgl II site

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:30:
ATCACAGATC TCTCACCATG GTGTTGCAGA CCCAGGTC 38
(2) INFORMATION FOR SEQ ID NO:31:
- (i) ‘SEQUENCE CHARACTERISTICS:
(A) LENGTH: 37 base pairs

(B) TYPE: nucleic acid
(C) STRANDEDNESS: single



(A) CHROMOSOVE/ SEGVENT: kappa |ight chain primer with Bgl Il site (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NGO 33: ATCACAGATC TCTCACCATG GACACVAGSG
CCCCCACTCA G 41 (2) | NFORVATION FOR SEQ I D

NO 34: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:. 39 base pairs (B) TYPE:
nucl ei c aci d (WoBAMENDEDNESS: single (D) TOPOLOGY: |inear (ipQTrédsiidhE
TYPE: DNA (genomic) (iv) ANTI-SENSE: NO (vi) ORI G NAL SOURCE: (A) ORGANI SM
Heman or Monkey (viii) POSITION I N GENOVE: (A) CHROMOSOVE/ SEGVENT: | anbda
l'ight chain primer with Bgl Il site (xi) SEQUENCE DESCRI PTION: SEQ I D

NO 34: ATCACAGATC TCTCACCATG GCCTGGGCTC TGCTGCTCC

39 (2) I NFORVATION FOR SEQ ID NO35: (i) SE@JJENCE CHARACTERI STI CS: (A
LENGTHT 39 base palr ’({;E% TYPE I’JUC| e| c acid (C) STRANDEDNESS: single (D).
TOPOLOGY: |inear (i 5 TDNA (genom ¢) (iv) ANTI-SENSE: NO (vi)

ORI G NAL SQU key (viii) POSITION I N GENOVE:
(A mmﬁéﬁé@éﬁ%ﬁ tht caln primer with Bgl Il site (xi)
SEQUENCE. DESCRI{FY | ADdT-SENBED NJO. 35: WD 97/ 09351

PCT/ US96/ 14324 105 ATCACAGATC TCTCACCATG GCCTGGGCTC CACTACTTC

39 (2) INFCRNA ICN FOR SEQ I D NO. . 36: (i) SEQUENCE CHARACTERI STICS: (A
LENGTH: 39 TION N GENOME:

CHROMOSOME/SEGMENT: kappa light chain primer with Bgl II site

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:31:
ATCACAGATC TCTCACCATG GRGWCCCCWG CKCAGCT 37
(2) INFORMATION FOR SEQ ID NO:32:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 41 base pairs
(B) TYPE: nucleic acia
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
{iv) ANTI-SENSE: NO

(vi) ORIGINAL SOURCE:
{A) ORGANISM: Human or Monkey.

(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: kappa light chain primer with Bgl IX 51te

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:32:
ATCACAGATC TCTCACCATG GACATGAGGG TCCCCGCTCA G o 41
(2) INFORMATION FOR SEQ ID NO:33:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 41 base pairs
{(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
. (D) TOPOLOGY: linear
{ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: NO

(vi)® ORIGINAL SOURCE:
“ ) (&) ORGANISM: Human or Monkey

(viii) POSITION IN GENOME:



(B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii)
MOLECULE TYPE: DNA (genomic) (iv) ANTI-SENSE: NO (vi) ORI G NAL SOURCE: (A
ORGANI SM Human or Monkey (viii) POSITION I N GENOVE: (A)

CHROMOSOVE/ SEGVENT: | anbda |ight chain primer with Bgl Il site (xi) «°
SEQUENCE DESCRI bfdiasySEQ | D NO 36: ATCACAGATC TCTCACCATG Acqggggggm '
CTCTCCTCC wd 1 39 (2) | NFORVATI ON FOR IDN€)37:

(19 SEQUENCE CHARACTERI STICS: (A) LENGTH. 39 base pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS: single (D TOPOLOGY: linear (ii) MOLECULE TYPE: DNA
(genom c)- (iv) ANTI-SENSE: NO (vi) ORI G NAL SOURCE: (A) ORGANI SM Human or
Monkey (viii) POSITION I N GENOVE: (A) CH QOVE/ SEGVENT: | anbda |i ght
chain primer with Bgl Il site (xi) SEQUENCE DESCRI PTION: SEQ ID NGO 37: . T
ATCACAGATC TCTCACCATA) CHROMEHSOE]SEEMENT M keppa 1ight chain primer with Bgl IT $Pte
(2) I NFORMATI ON FOR SEQ I D NO 38: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH: }
38 base pairs WO 97/ 09351 . -

PCT/ US96/ 14324, 106 (B TYPE: nucl ei ¢ acid ]éC%f STRANDEDNESS: si ngl e (D)
TOPOLOGY: | i ne+ ( FEYURISEEBEEERFRI3EN : DREAQ (e MBAP43 (iv) ANFI-SENSE: NO (vi) i

ORI G NAL SehEieaTe TCTCACCATG GACACVAGGG CCCCCACTCA G 41

(2) INFORMATION FOR SEQ ID NO:34:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 39 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Human or Monkey

(viii) POSITION IN GENOME: :

(A) CHROMOSOME/SEGMENT: lambda light chain primer with Bgl II .
S ite ¢ ety S

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:34: 4%
ATCACAGATC TCTCACCATG GCCTGGGLTC TGCTGCTCC | 39
(2) INFORMATION FOR SEQ ID NO:35:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 39 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: NO

(vi) ORIGINAL SOURCE:
- {AR) ORGANISM: Human or Monkey

(viii) POSITION IN GENOME:

(A) CHROMOSOME/SEGMENT: lambda light chain primer with Bgl II
site '

(xi) SEQUENCE .DESCRIPTION: SEQ ID NO:35:



(A) ORGANI SM Human or Mnkey (viii) POSITION I N GENOVE: (A)

CEROMOSOVE/ SEGVENT: | anbda |ight chain primer with Bgl Il site (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NGO 38: ATCACAGATC TCTCACCATG ACTTGGACCC
CACTCCTC ' 38 (2) | NFORVATI ON FOR SEQ ID

NG 39: (i) SEQuONMmIBHARACTERI STICS: (A) LENGTH 36 base pai r BCT/HESY6IT3E:
nucl eic acid (C) STRANDEDNESS:. single (D) TOPOLOGY: linear (ii) MOLECULE
TYPE: DNA (genom c) (iv) ANTI-SENSE: YES (vi) ORLG NAL SOURCE: (A

ORGANI SM  Human or Mnkey (viii) POSITION I'N GENOVE: (A)

CHROMOSOVE/ SEGVENT: kappa |ight chain priner with Kpnl and BsiW sites (xi)
SEQUENCE DESCRI PTI ON:  SEQ I'D NO 39: CCGTTTI®TT TCCAGCTTGG TACCTCCACC GAACGT

36 (2) 1T NFORVATI ON FOR SEQ I D NO. 40: CHARACTERI STI CS:  (A)
LENGTH: 3038 crgc'{’%jC%P»?ﬁEGcﬁ"EFﬁ"’éﬂS) 5%%) STRANDEDNESS: single (D) °°
TOPOLOGY: (genomni c¢) WO 97/ 09351

PCT/ US9%/ 14324 M*IWISE%\@E%Y%A(\“) ORI G NAL SOURCE: (A) ORGANI SM
Human or Monkey({)ViSEQIERSSICEAGNCTERIFTIANE: (A) CHROVOSOMVE/ SEGVENT: kappa

light chain prinmer Wa)hLE§GTH:and BaseNpadrses (xi) SEQUENCE DESCRIPTICN SEQ
| D NO 40: TGCAGCATCCBETTRERT REAleda

T
30 (C) STRANDEDNESS: single
: (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
{iv) ANTI-SENSE: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Human or Mbnkey

{viii) POSITION IN GENOME:

(A) CHROMOSOME/SEGMENT: lambda light chain prxmer with Bgl II
site

| (xi) SEQUENCE DESCRIPTION: SEQ ID NO:36:
ATCACAGATC TCTCACCATGE. ACCTGCTCCC CTCTCCTCC . 39
{2) INFORMATION FOR SEQ ID NO:37:
(i) SEQUENCE CHARACTERISTICS'
{(A) LENGTH: 39 base palrs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D)} TOPQOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: NO

{(vi) ORIGINAL SOURCE:
(A) ORGANISM: Human or Monkey

(viii) POSITION IN GENOME:

(A) CHROMOSOME/SEGMENT: lambda light chain primer with Bgl II
site

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:37:
ATCACAGATC TCTCACCATG GCCTGGACTC CTCTCTITC : 39
(2) INFORMATION FOR SEQ ID NO:38:

" (1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 38 base pairs



(2) INFORMATION FOR SEQ I D NO 41: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:
30 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY:
linear (ii) MOLECULE TYPE: DNA (genomic) (iv) ANTI-SENSE: YES (vi) ORI d NAL
SOURCE: (A) ORGANI SM Human or Monkey (viii) POSITION I N GENOMVE: (A)
CHROMOSOVE/ SEGypYee3spnbda i ght chain priner with Hindl || aRCTRSA4B24 es
(xi) SEQUENCE DESCRI PTION: SEQ I D NO 41: ACCTAGGACG GTAAGCTTGG TACCTCCGCC
30 (2) INFORMVATION FOR SEQ ID NGO 42: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 36 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS:. single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomc) (iv) ANTI-SENSE: YES
(vi) ORIG NAL SOURCE: (A) ORGANI SM Humanioé Monkey (viii) POSITION IN
GENOVE: WD 97/ 09351 :

PCT/ US96/ 14324 108 ((&) THROVMicYeiSEAMMENT: | anbda |ight chain prinmer with
Kpn 1 (xi) SEQUENCE (QESSTRANDEDNESSEG MU0 42: ACCTAGGACG GTCASSTTGG
TACCTCEGCC GAACAC (D) TOPOLOGY: linear 36 (2) | NFORVATI ON FOR

SEQ I D NO 43: (i R ‘+(A) LENGTH: 27 b [ B
TVPE nucl oi ¢ AtH TECFERRAREIRE WHHAE) (0) Topolooy: 1 inear (i1)
MOLECULE TYPE: (DNA Xi@i@08R%$R: No

(vi) ORIGINAL SOURCE:
(A). ORGANISM: Human or Monkey

(viii) POSITION IN GENOME:

(A) CHROMOSOME/SEGMENT: lambda light chain primer with Bgl II
site _

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:38:
ATCACAGATC TCTCACCATG ACTTGGACCC CACTCCTC 38
(2) INFORMATION FOR SEQ ID NO:39:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 bhase pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: YES

{vi) ORIGINAL SOURCE:
(A) ORGANISM: Human or Monkey

(viii) POSITION IN GENOME:

(A) CHROMOSOME/SEGMENT: kappa light chain primer with Kpnl
and Bsiwl sites

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:39:
CCGTTTGATT TCCAGCTTGG TACCTCCACC GAACGT 36
(2) INFORMATION FOR SEQ ID NO:40:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

-



(iv) ANTI-SENSE: YES (vi) ORIG NAL SOURCE: (A) ORGANI SM Human or Monkey
(wiii) POSITION I N GENOVE: (A) CHROMOSOVE/ SEGVENT: | anbda |ight chain '
prinmer with Avrlil site (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 43: CTTGGGCTGA
CCTAGGACGG TCAGCCG 27 (2)°

| NFORVATI ON FORvOlsfXd3By NO 44: (i) SEQUENCE CHARACTERI STI CS: ( Acthisbéalasizs 17
base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS:. single (D TOPOLOGY
linear (ii) MOLECULE TYPE: DNA (genomc) (iv) ANTI-SENSE: NO (viii)

PCSI TION I N GENOVE: (A) CHROMOSOVE/ SEGVENT: VH1 heavy chain variabl e region
(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 44: CCATGGACTG GACCTGG

17 (2) | NFORVATI ON FOR SEQ | D NO 45: w7/ 09351

PCT/FUS96/ 14324 139#% Ngg CHARACTERI STICS: (A) LENGTH: 20 base pairs
(B) TYPE: nucl &Y% %gggggT ﬁDEDNESS single (D) TOPOLOGY: linear (ii)
MOLECULE TYZI\E/E’,HEAOQQQM Gource)l ANTI-SENSE: NO (viii) POSITION I N GENOVE:

(A) "CHROVOS ORGANTBRR v Husdior Mankapl e regi on (xi) SEQUENCE
DESCRI PTI ON: K:i?iQ | D NO 45; 1 1\é‘l’C-:\GA\CATAC TTTGFTCCAC

20 (2) | NFORKAIION PRSET i ENCE CHARACTERI. STI CS;. (A
LENGTH 20 base pai 3) BB{%P‘QSQ @Esmes al‘F 3 diok¥ dmer ¥ §Lm‘

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:40:
TGCAGCATCC GTACGTTTGA TTTCCAGCIT 30
(2) INFORMATION FOR SEQ ID NO:41:
(i) SEQUENCE CHARACTERISTICS
(A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: llnear
(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: YES

{vi) ORIGINAL SOURCE: '
(A) ORGANISM: Human or Monkey

(viii) POSITION IN GENOME:

(A) CHROMOSOME/SEGMENT: lambda light chain primer w1th
HindIII and Kpnl sites

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:41:
ACCTAGGACG GTAAGCTITGG TACCTCCGCC T 30
(2) INFORMATION FOR SEQ ID NO:42:
(i) SEQUENCE CHARACTERISTICS
(A) LENGTH: 36 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
. (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: YES

(vi)* ORIGINAL SOURCE: :
o (2) ORGANISM: Human or Monkey '

(viii) POSITION IN GENOME:



(D TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomc) (iv) ANTI-SENSE: NO
(viii) POSITION IN GENOMVE: (A) CHROMOSOVE/ SEGVENT: VH3 heavy chain variable
region (xi) SEQUENCE DESCRI PTI ON: SEQ I D NGO 46: CCATGGAGIT TGGGCTGAGC
20 (2) | NFORVATI ON FOR SEQ I D NO 47: (i) SEQUENCE CHARACTERI STICS: (‘A
LENGTH: 20 basewpaissst B) TYPE: nucleic acid (C) STRANDEDNESS:pcaiusdé/fasfdd)
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genom c) (iv) ANTI-SENSE: NO
(viii) POSITION I N GENOVE: WO 97/ 09351
PCT/ US96/ 14324 110 (A) CHROMOSOVE/ SEGVENT: VH4 heavy chain variabl e region
(xi) SEQUENCE DESCRI PTI ON: SEQ:'I D NO 47: ATGAAACACC TGTGGITCTT
20 (2) | NFORVATI ON FOR SEQ I D NO 48: (i) SH@EENCE CHARACTERI STICS: (A)
LENGTH:. 20 base pairs (B) TYPE: nucl eic _ac C) . STRANDEDNESS; _ sSi %kﬁldé['))
TOPOLOGY: |inear (ii fAMSEROMPROME(SECYENE: (tﬁﬂﬁgﬁ L3RG \PRAARTRE SRSH. pr 1
(viii) POSITION I N GENOMVE: (A) CHROVOSOVE/ SEGMVENT: VH5 heavy chain variable .
regi on (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 48: ATGGGGTCAA CCGCCATCCT )
120 (2) | NFORMATLGY BERERR pRsNerdPion: seSE@mICE2 CHARACTERI STICS: (A) -
LENGTH: 20 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single

ACCTAGGACG GTCASSTTGG TACCTCCGCC GAACAC 36

(2) INFORMATION FOR SEQ ID NO:43:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(iv) ANTI-SENSE: YES

{vi) ORIGINAL SOURCE:
(A) ORGANISM: Human or Monkey

(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: lambda llght.chaln primer with AvrII site .

(xi)} SEQUENCE DESCRIPTION: SEQ ID NO:43:
CTTGGGCTGA CCTAGGACGG TCAGCCG 27
(2) INFORMATION FOR SEQ ID NO:44:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 17 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: DNA (genomic)
{(iv) ANTI-SENSE: NO

(viii) POSITION IN GENOME:
- (A) CHROMOSOME/SEGMENT. VH1 heavy chain variable region

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:44:
CCATGGACTG GACCTGG 17

(2) INFORMATION FOR SEQ ID NO:45:



(D TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomc) (iv) ANTI-SENSE: NO
(viii) POSITION I N GENOVE: (A) CHROMOSOVE/ SEGVENT: VH6 heavy chain vari abl e
region (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 49: ATGICTGICT CCTTCCTCAT

20 (2) | NFORMATI ON FOR SEQ I D NGO 50: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 16 baseWé7/08351 WD 97/ 09351 ' PCT/US96/14324
PCT/ US96/ 14324 111 (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomic) (iv) ANTI-SENSE: YES
(viii) POSITION IN GENOVE: (A) CHROMOSOVE/ SEGVENT: |gM heavy chai n const ant
region (xi) SEQUENCE DESCRI PTION: SEQ I D 0: TTGGGECGGA TGCACT

16 (2) | NFORVATION FOR SEQ I D NO 51: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 17 base (ppi gsnueBre TofRacreatorfesnci d (O STRANDEDNESS: single (D)
TOPOLOGY: linear (ii{a)MDERSTHE20YBse Pdlirisgenonic) (iv) ANTI-SENSE: YES
(viii) POSITION I N GESOPEPE { AjucTEROMBSIVE/ SEGVENT: | gGl-4 heavy chain
constant regi on (xi){SPEE SERI Fima¥e SEQ | D NO 51: GATGGGCCCT TGGTGGA
17 (2) | NFORVATI ON F&: ZEPPRA§YNOLEDeaY | ) SEQUENCE CHARACTERI STICS: (A)

LENGTH: 21 bas?ig?jﬁéiﬂkgisT%QgE: Bﬂﬁlﬁééhéﬂik? (C) STRANDEDNESS: single
(iv) ANTI-SENSE: NO

(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: VH2 heavy chain variable region

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:45:
ATGGACATAC TTTGTTCCAC 20
(2) INFORMATION POR SEQ ID NOQ:46:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: NO
(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: VH3 heavy chain variable region
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:46:
CCATGGAGTT TGGGCTGAGC i o 20
(2) INFORMATION FOR SEQ ID NO:47:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)

(iv) ANTI-SENSE: NO

(viii) POSITION IN. GENOME:



(D TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomc) (viii) POSITION IN
GENOMVE: (A) CHROMOSOVE/ SEGMVENT: Kappa |ight chain variable region WO
97/ 09351 PCT/ US96/ 14324 112
(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 52: GATGACCCAG TCTCCAKCCT € ~
21 (2) | NFORVAJdPebssR SEQ I D NO 53: (i) SEQUENCE CHARACTERI ScviassociAd4
LENGTH. 21 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS:. single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomic) (viii) POSITION IN
GENOME: (A) CHROMOSOMVE/ SEGMVENT: Lanbda |ight chain variable region (xi)
SEQUENCE ' DESCRI PTI ON: SEQ | D NO ' 53: CTCAYTYRCT GCMCAGGGIC C
21 (2) | NFORMATION FOR SEQ I D NO 54: (i) SEngNCE CHARACTERI STI CS: (A L
LENGTH. 19 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: |inear (ii{a)MoukCithsoMEyISEGMERE: (Menheaw) chain vi¥ilab3ENSEGiokES
(viii) POSITION I N GENOVE: (A) CHROMOSOVE/ SEGVENT: kappa |ight chain
constant region (xi) SEQUENCE DESCRI PTI ON: SEQ | D' NO 54: AAGACAGATG : *
GTGCAGCCA 19 (2)
| NFORMATI ON FWSEGFWSBESW%E&JET\&I&%%TEH STICS: (A) LENGTH. 20
base pairs ffBHaakek %T[\gm d (C) STRANDEDNESS: single (D) TOPOLOGY: ,4
linear (ii) NCLECULE TYPE (genomc)

(2) INFORMATION FOR SEQ ID NO:48:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D} TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(iv) ANTI-SENSE: NO

(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: VH5 heavy chain varlable reglon

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:48:
ATGGGETCAA CCGCCATCCT | 20
(2) INFORMATION FOR SEQ ID NO:49:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 base pairs
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
_ (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
(iv) ANTI-SENSE: NO

(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: VH6 heavy chain variable region

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:49:
ATGTCTGTCT CCTTCCTCAT . 20
(2) INFORMATION FOR SEQ ID NO:50: | ' N

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 base pairs
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(iv) ANTI-SENSE: YES (viii) POSITION IN GENOVE: (A) CHROVOSOVE/ SEGVENT:

| anbda |i ght chain constant region (xi) SEQUENCE DESCRI PTION: SEQ I D NO 55:
GGAACAGAGT GACCGAGCEG - 20
(2) 1 NFORVATI OWRAEYBEL | D NO 56: (i) SEQUENCE CHARACTERI STI CRCHUSPE/I48¢sTH:
30 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D TOPOLOGY:
linear (ii) MOLECULE TYPE: DNA (genomic) (viii) POSITION I N GENOVE: (A)
CHROMOSOVE/ SEGVENT: - PCR prinmer for human gamma 4 constant region (Xxi)
SEQUENCE DESCRI PTI ON: SEQ | D NO 56: JTCC TCATTTACCC AGAGACAGCG

30 (2) I NFORVATION FOR SEQ I D NO 57: (i) ENCE CHARACTERI STI CS: (A)
LENGTH: 31 base pai rg) (Btpe:YRiaci8¥e! &1 aci d (C) STRANDEDNESS: single (D)
TOPOLOGY: |inear (ii¢pyVerixGideoNESEE: siddie( genomic) (viii) POSITION I N
CGENOME: » (A) CHROVOSOPY/ BEFNKERE: PORegri ner for Hunman gamma 4 const ant
regi on (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 57: GGGGGCTAGC ACCAAGGGECC
CATCCGTCTT ¢ (ii) MOLECULE TYPE: DNA (genomlc) 31 (2) | NFORMATI ON FOR

SEQ I D NO. 58: ! -
PCT/ US96/ 1432449 RE‘# %&SCHARACTERI STI CS:

(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: IgM heavy chain constant region

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:50:
TTGGGGCGGA TGCACT : . : . . _ 18
(2) INFORMATION FOR SEQ ID NO:51:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
{iv) ANTI-SENSE: YES

(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: IgGl-4 heavy chain constant region

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:51:
GATGGGCCCT TGGTGGA _ : < : 17
(2) INFORMATION FOR SEQ ID NO:S52:
{1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY; linear
(ii) MOLECULE TYPE: DNA (genomic)

(viii) POSITION IN GENOME: : -
. + (A) CHROMOSOME/SEGMENT: Kappa light chain variable region



(A) LENGTH: 96 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single
(D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomic) (viii) POSITION IN
GENOME: (A) CHROMOSOVE/ SEGVENT: PCR nut agenesi s of human ganmma 4 (xi)
SEQUENCE DESCRI PTI ON: SEQ | D NO 58: CCGGGAGATC ATGAGAGTGT CCTTGGGITT
TGGGGEGCGAAC AGGAREG#IsasATGGTCCCCC - " 60 CTCGAACTCA GGTGCTGBCTUAI6AZIIZCCCA
TGEEEG - 96 (2) | NFORMATION FOR SEQ I D

NG 59: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:. .27 base pairs (B) TYPE
nucl eic acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE
TYPE: DNA (genomic) (viii) POSITION IN GENOVE: (A) CHROMOSOVE/ SEGVENT: PCR
mit agenesi s of human gamra 4 (XI) SEQJENCEJ-DESCRI PTION: SEQ | D NO 59:
TCCTCAGCTA GCACCAAGCG 27
115 CLAI M5; 1. (%) \‘équé‘}chDﬁﬁ?ﬂ?é“&?Nsp%%q PN P3Hunan CD4, which

subst anti al pleting activity, which conprises the
vari abl e he%%%ﬁ?i%#&?#gﬁdgequences of an 5 A d World nonkey
nonocl onal eff ifv@emRf fsit @08 §E@RITdSobsAN -CD4 and human constant heavy and
| i ght dommi n sequences. 2. The chineric antibody of Claim1l, wherein the

human heavy consianSEQIENOENC §TE?E selected from (1) 10
unnodi fi ed human ganfi 4'3N§§'§f %ﬁs?ﬁs domai ns; (2) ganma 4 isotype

constant domains th by nut agenesi s to reduce

conpl ement bi ndi ng, i fd? o@fzc ggr di ng and/or to enhance stability;
and (3) gamma 4 isotype constant onains nmutated at position 236 by the
substitution 1%ii) MoLECULE eWBEn®@NaOK{geheizyi c acid and/or at position 229
by the substitution of serine for proline. 3. The chinmeric anti body of

Claim1l, whereipn ,said
(viii) POSITION IN GENOME: _

(a) CHROMDSOME/SEGMENT Lambda light chain variable region

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:53:
CTCAYTYRCT GCMCAGGGTC C 21
(2) INFORMATION FOR SEQ ID NO:54:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{(ii) MOLECULE TYPE: DNA (genomic)

(iv) ANTI-SENSE: YES

(viii) POSITION IN GENOME:
(A) CHROMOSOME/SEGMENT: kappa llght chain constant region

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:54:
AAGACAGATG GTGCAGCCA 1¢
(2) INFORMATION FOR SEQ ID NO:55:
(1) SEQUENCE CHARACTERISTICS:
- (A) LENGTH: 20 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
‘(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)



vari abl e heavy and |ight antigen binding sequences are set 20 forth
in Figure 1 and Figure 2. 4. The chinmeric antibody of Caim1, which
conprises one or nore of the follow ng properties: (i) |lacks or shows
reduced Fc receptor binding activity relative to [err]1 chinmeric 25~
antibodies, (W99 Hibits reduced or absent conplenent fi RET/USHE14324
ability, and (iii) exhibits altered pharmacokinetic profile. 5. The

chineric antibody of Claim1l, which alters or 30- regul ates CD4

rel ated i.nmune functions including induction of anergy and apoptosis in
T-cells. 116 6. An anti-CD4 chineric i body which is selected from
the.group consisting of CE9[err]4, CE9[errfizPEerr]K, CE9[ err]4E, and

CE9[ err] 4PE. S5S(iv) ANTI-SENSE: YEsSA econbi nant DNA which encodes for a
chinmeric antibody according to Claim1l. 8. A reconbi nant DNA whi ch
encodes, for a chineric antibody according to Claim2. 9. A reconbi nant
DNA whi ch end¥ébl) FOSIRIQN Rb GENOURE | body . acc rcii ng.to agd_,(ai m3, 10. A,
recombi nant DNA whi R cFRERRYIRSOME/ SEGMANT 1 Lapbdas Light chajpyn cppapant #sgdrng
to Caim4. 11. A reconbi nant DNA whi ch encodes and provides for the

expression of a chineric antibody according to Claimé6. 20 12.

A method for (xiy GEQUENCE DESCREPDEONL SERNEDlwohssspecific to CD4 conprising
expressing the reconbinant DNA of Claim7 in a reconbi nant host cell. 13. A
met hod f or GGABERRAGTy CGACERAGRSSG ¢ ant i body 25 specific to CD4 20
conpri sing gxp | e_l.ec L ANA of Caim8 in a reconbinant host
cell. 14. A%ﬁe%ﬁMFbgr éﬁj(ﬁ%kgaﬁ%%ﬁ c anti body specific to CH
conpri si ng exprf iSRGukhes I rPRP¢rIdA of 30 Caim9 in a

recombi nant host celfay rLENG™: 30 base pairs -

(B) TYPE: nucleic ac¢id
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
(viii) POSITION IN GENOME:

(A) CHROMOSOME/SEGMENT: PCR primer for human gamma 4
constant region '

(%i) SEQUENCE DESCRIPTION: SEQ ID NO:56:
GGGGGGATCC TCATTTACCC AGAGACAGGG o _ . 30
(2) INFORMATION FOR SEQ ID NO&S?:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: DNA (genonic)
(viii) POSITION IN GENOME:

(A) CHROMOSOME/SEGMENT: PCR primer for Human gamma 4
constant region

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:57:
GGGGGCTAGC ACCAAGGGCC CATCCGTICIT C . 31

(2) INFORMATION FOR SEQ ID NO:58:



15. A method for producing a chineric antibody specific to CD4 conpri sing
expressing the reconbinant DNA of Claim 10 in a reconbi nant host cell. 16.
A net hod for producing a chineric antibody specific to CD4 conprising
expressing the reconbinant DNA of Cdaim 1l in a reconbi nant host cell. 17.
Use of a tiwoapmasically or prophylactically effective REDUS6/143243
chineric anti body according'to claim1l for the manufacture of a nedi canent
for treating or preventing a CD4 related condition. 18. Use of a
therapeutically or prophylactically effective amount of a chineric antibody
according to claim2 for the manufacture of a nedicanent for treating or
preventing a CD4 related condition. 19. U3g4of a therapeutically or .
prophyl acti cal I effectl ve anmount of a chineric antibody according to claim
3 for the manuf EE c%cg ﬁ’{‘I‘?-‘m treating or preventing a CD4

rel ated conditi on cally or prophylactically

ef fecti ve anount of( i&ﬂéé i eaccordl ng to claim4 for the

manuf acture of a Cc a§Betodw! l&ﬁgg{-l or preventing a Ch4 rel ated
condition. 21. Use of a therapeutically or prophyl actically effective
anmount of a cHA&RrMALESHLELDIBE :adtar (gemprtic)cl aim 6 for the nmanufacture of a
medi cament for treating or preventing a CD4 related condition. 118 22.
Use of cl a| "]ib%b % rel ated condition is an autoi mune

di sorder. %? @%&E S A dS S 42N

aut oi rmune d| sorder. e o a?ir:nﬁrw@c\%her e| %g%}%%jﬁﬂ F‘a &H‘l
condition is an autoi m"rune di sorder. Use of claim20, wherein said CD4

related condition is an autoi nmune di sorder. 26. Use of claim21, wherein
sai d C4 rel atl&d) THQUENCEnDESCRIFTION i SRAUAD NPs¥#:der. 27. Use of claim 22,

whereln s akdbdib R d G clbPEF HrrhBerrr TeceseeAAC AGGARGACTG aTGeTCCCCC 60

CTCGAACTCA GGTGCTGGGC ATGGTGGGCA TGGGGG 96

(2) INFORMATION FOR SEQ ID NO:59:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)

(viii) POSITION IN GENOME:
{A) CHROMOSOME/SEGMENT: PCR mutagenes:.s of human gamma 4

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:59:
TCCTCAGCTA GCACCAAGGG GCCATCC ' 27



rheumatoid arthritis, inflammtory .bowel disease, psoriasis,
I nsul i n- dependent di abet es mel | itus, system c | upus eryt hemat osus,
cirrhosis, and nmultiple sclerosis. 28. Use of claim23, wherein said
aut oi mmune di sorder is rheumatoid arthritis, inflammatory bowel disease,
psoriasi s, i nsuWoR7@%sSendent di abet es mel litus, syst em CPCT/USYRHE324
- erythematosus, cirrhosis, and nultiple sclerosis. 29. Use of claim 24,
whérei n said autoi nmune disorder is rheumatoid arthritis, “iﬂ%H-&mt—owt-y\
. bowel disease, psoriasis, insulin-dependent di abet es ik
system c | upus erythemat osus, cirrhosis,;;and mltiple sc m‘ﬁ&‘ ”Been
30.. Use_of claim25, wherein said autoi mminé disorder is rh
arthritis, -infl anmmat ory bowel disease, psoriasis, insulin- d

di abet es mel litus, system c | upus eryt herrat osus, cirrhosis, and
“multiple sclerosig . Use of claim 26, wherein said autoi mune di sorder
I's rheumatoid art 5, inflamatory bowel disease, psoriasis,

i nsul i n-dependent  ditabet &schimexici ﬁaslbodxsyyee#xc ta bpmsnecmt h&mhosus
Ci r(r]I hosis, and MmudduipRligesCtes Gﬁdé:&abia hé&ﬁy @ahdct Jeizamhséﬂéhe%@ gf an
condition is an e di sor romdhe.g co S|st|ng
of |eukenia, - %jb%?é%?d%%y F@nggmﬁ%gtan%% %’és%m cﬁg't?ﬁ?%‘o BA ant
rejection, and Hl@ﬁ spdchuman @wstant keaywy and lightideomein mmndl tion
IS a non- autoi mune di sorder selected fromthe group COI’ISI sti ng of

| eukem a, | ynphoma, gr r h Seas pl ant
rejection, and H Vi mzect | %é %ﬁ'm%%g'c Q?ﬁzlﬁo%br 8? &av% ﬂ%’ﬁ %glﬁdl tion
is a non- aut oi ni¥RARndhea8VY cRonAtaast ém#%memen@%msecgnéestemgrm
Irgjuggm gn aI érrp e 10586typer %m&oétlsdi'yﬁeaé;@, anun&skhﬂ?etﬁ@'ﬂtﬁﬁh

is a non- au'?"m mﬁVFn gg% er%sasgﬂyeggéd ‘% “%‘hé"‘ér%%%&‘&h&? sf 13‘23‘“"‘:

| eukemia, | ynpHestd wg/a:tawmznaszzs divs 8he esubstisuhien of &%‘pnant
rejection, and H#ézd pretihen.

3. The chimeric antibody of claim 1, wherein said
15 variable heavy and light antigen binding sequences are set
forth in Figure 1 and Figure 2.

4. The chimeric antibody of claim 1. which lacks or

shows reduced Fc receptor binding activity relative to yi

-20 chimeric antibodies, complement fixation ability, altered

pharmacokinetic profile, and/er in vivo T cell depleting
activity.

5. The chimeric antibody of claim 1 which alters or
25 regulates CD4 related immune functions incliuding induction
of anergy and apoptosis in T cells.

6. An anti-CD4 chimeric antibody which is selected
rom the group comnsisting of CE9.1, CESy4, CE9Y4AK, CE9Y4E,
30 and CE9Y4PE. '

- 7. A recombinant DNA which encedes for a chimeric
antibody according to claim 1.

35 8. _A recombinant DNA which encodes for a chimeric

antibody according to claim 2.
! R

| L



120 36. Use of claim 21, wherein said condition is a non- autoi nmune
di.sorder selected fromthe group_consisting-ofleukem a, | ynphoma,
graft-versus-host disease, ast hma, transpl rejection, and HV

t
infection. 37. Use of claim17, whBry3heet ion is nediated by or
i nvol ves CDA+ Ggblosingast : ‘ | “ ‘I PCT/US96/14324

- 116 -

9. A recombinant DNA which encodes for a chimeric
antibody according to claim 3.

10. A recombinant DNA which encodes ﬁor a chimeric
5 antibedy according to claim 4.

11. A recombinant DNA which encodes and provides for
the expression of a chimeric antibedy according to claim 6.

10 12. A method for.producing'é chimeric antibody
specific to CD4 comprising expressing the recombinant DNA of
claim 7 in a recombinant host cell.

13. A method for producing a chimeric éntibody
15 specific to CD4 comprising expressing the recombinant DNA of
claim 8 in a recombinant host cell.

14. A.method for producing a chimeric antibody
specific to CD4 comprising expressing the recombinant DNA of
20" claim 9 in a recombinant host cell. ‘

15. A method for producing a chimeric antibody
specific to CD4 comprising expressing the recombinant DNA of
claim 10 in a recombinant host cell.

25
16. A method for producing a chimeric antibody

specific to CD4 comprising expressing the recombinant DNA of
claim 11 in a recombinant host cell.

30 ©17. A method for treating or preventing a CD4 related
condition comprising administering a therapeutically or

- prophylactically effective amount of a chimeric antibody

according to claim 1. |

35 18. A method for treating or preventing a CD4 related

condition comprising administering a thexrapeutically or

T
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praphylactically effective ‘amount of a chimeric antibody

‘according to claim 2.

19. A method for treating or preventing a CD4.related
condition comprising administering a therapeutically or
prophylactically effective amount of a chimeric antibody
according to claim 3. '

{ 20. A method for.treating or preventing a CD4 related
condition couprising administering a therapeutically or
precphylactically effective amount of a chimeric antibedy
according to claim 4.

21. A method for treating or preventing a CD4 related
cordition comprising administering a therapeutically or
prophylactically effective amocunt of a chimeric antibody
according to claim 6.

22. The. method of clalm 16 whe*eln sald CD4 related
condition is an autoimmune d;soruer.

23. The method of claim 17 wherein said CD4 related
condition is an autoimmune disorder.

24. The method of claim 18 wherein said CDa related
cordition is an autoimmune disorder.

25. The method of claim 19 wherein said CD4 related
condition is an autoimmune disorder.

26. The method of claim 20 wherein said CD4 related
condition is an autoimmune disorder.

-~

27. The method of claim 21 wherein said autoimmune

discrder is rheumatoid arthritis.
RN
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28. The method of claim 22 wherein said autoimmune
disorder is rheumatoid arthritis.

29. The method of claim 23 wherein said zutoimmune
disorder is rheumatoid arthritis.

30. The method of claim 24 wherein said autoimmune
disorder is rheumatoid arthritis.

31. The method of claim 25 wherein said autoimmune
disorder is rheumatoid arthritis. .

32. The method of claim 17 wherein said condition is a
non-autoimmune disorder selected from the group consisting
of leukemia, lymphoma, graft-versus-host disease, asthma,
transplant rejection and HIV infection.

33. The method of claim 18 wherein said condition is a
non-autoimmune disorder selected from the group comsisting
of leukemia, lymphoma, graft-versus-host disease, asthma,
transplant rejection and HIV infection.

34. The method of claim 19 wherein said condition is a
non-autoimmune disorder selected from the group consisting
of leukemia, lymphoma, graft-versus-host disease, asthma,
transplant rejection and EIV infection.

35. The method of claim 21 wherein said condition is a
non-autoimmune disorder selected from the group consisting
of leukemia, lymphoma, graft-versus-hosh disease, asthma,
transplant rejection and EIV infection.

. 36. The method of claim 17 wherein said condition is
mediated by or involves CD4+ cells.
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