transgenes. These vectors (pGPla, pGPlb, pGlc, pGld, pGlf, pGP2a,
and pGP2b) are pBR322-based plasm ds that are naintained at a | ower
copy nunber per cell than the pUC vectors 30 (Yanisch-Perron et al. (1985)
Gene 33: 103- 11Wp.o7/kbes2 vect ors al so include trpA transcri pt PCFUS96/16433
term nation signals between the pol yli nker and the 3" end of the
plasmd [err]-lactanase gene. The . pol ylinkers are flanked by
restriction sites for the rare-cutti1r793enzyma Notl; thus allow ng for
the isolation of 35 the insert away fromvector sequences prior to enbryo
m croinjection. Inside of the Notl sites, the polylinkers i ncl ude

uni que Xhol and Sall sites at either end. The pGPl vectors are
described in Taylor et al. (1992) Nucleic Acids WD 97/ 13852
PCT/ US96/ 16433 225 Res. 23: 6287. To
generate the pGP2 vegtors, pGPY was first D digedted wdth AlwNl and

ligated with the syfrhetift  JopAoNUdl o0 e w0- 23¢-(0-236, 5'-
ggc gcg cct tgg =t adg- 2%—, 6 = 0-237, 5 :
gcc tgg 5 -3') The resultli ng pllas i\ d cal | ed ;af

--&gY cca agg cgc
~—Plasm d pGP2a was

t hen di gested with KpRR1aCOREFSRI CDR2FR3 GIIRAI FAUtIG t he ol i gonucl eot i des

0-288 and o-289 (0-288,\5§\ a t}%i _—atg tgg tac -3'; 0-289, 5 -

cac atc gat act g -3') k8 it TrgsT/7A and Fig., 77B). 10
The general schene f?ﬁ'?"‘iiS ansde Zeln < NG (B ;n;}}?' the smds is

outlined in Fig. 78 (paths A and B). All of the conmponent DNA fragnents
are first cloned individually in the@hef5 to 3" orientation in pGP

vectors. Insert Notl, Xhol and Sall sites are destroyed by
ol i gonucl eot i de :

Vi JaCa
FlG. 2
v, o v, 10 Ve 42, Cx !
t ) t ’ — ‘_’Kde
850 Kb 750 Kb 1Mb 25 Kb

FIG. 3
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15 nutagenesis or if possible by partial digestion, polynerase fill-in,
and blunt end ligation. This |eaves only the pol yl i nker derived Xhol
and Sall sites at the 5

t he 5'

Xhol or 3" Sall
Transformant s are then
mor e insert fragh
Xhol / Sal | joigts C3

and 3'
can then be conkygerhasdepw se

fragnents fromone clone 20 and inserting the isolated fragnent

ends. of

site of another clone (Fig. 78, path A).

hybri di zati on with one or
ents to obtain the assenbl ed cl one.

ot be cleaved with either enzyme, the 25 resulting

screened by f5 r

each insert.
by the process of

| ndi vi dual inserts
i sol ati ng >fHorrusSerhésass
into either

Because

product maint@ ns gnhque 5' xhol; and 3' Sall sites, and can be used in
the step of tHe _c®rsPrayction| A.varialion of tlhis schenme is carried out
usi ng the vectm®s 28 and pGPZb : Fig. 78 pdth B). These plasmnids
includes an SBg siT¢ Q befween it he|aapi ci | IZr——Hesi stance gene and the
plasmd origi £P0_fcaepl i cali pn. :By ting thi{sSfil and Xhol or Sall,
i nserts c@-béImdfiat ed_{ opet her W 8 eitder tlhe drug resistance
sequence or ti® of -'-!. of replication| gFe ®8IY XHol fragnent is
ligated to on® Sfil/Sak!l fr@nent in e?afég stER%f lide synt hesi's. There
are three advant ag%ﬁ-‘thi s|sthene: (H)S35 back ﬁnd transformants are
reduced because sequEes fipm | ! b:oﬁj‘;g?r agmegt’s Ioge required for plasmd
replication in the §z|dres" ce of: anmpi®Gl I in;W(ii) " the ligation can only
occur in a Si nglif'; to '§o'ri§erjt_ei’td’8n; and (i) the Sfil ends are not
WD 97/ 13852 = | NS I o / US96/ 16433
226 sel f-conpati & &, | andjar e not: c_or’rgatf, ¥ Sall or Xhol, thus
reducing the | evel o&&on-prqgdactiyve Ii@a’ti‘g . _
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di sadvantage of this schene is that insert Sfil sites nust be renoved as
well as Notl, Xhol, and Sall sites. These nedium 5 copy vectors are an

i mprovenent over the commonly used pUC derived cloning vectors. To
conpare the a‘l%lgiwtlyssgf t hese vectors to maintain | arge Dyggruseendsss a 43
kb Xhol fragnent conprising the human JH C[err] region was ligated into
the Sall site of pSP72 (Pronega, Madison, W), pud9 (BRL, Gand Island,
10 NY), and pGPlf. Transformant colﬁgbﬁs were transferred to
nitrocel l ul ose and insert containing es were sel ected by

hybri di zati on wi th radi ol abel ed probe. Positive clones were gr own
overnight in 3 m media and DNA isol ated: EcoRl digestion of the
resulting DNA reveals that all the pSP72 and pUC19 15 derived clones

deleted the insert (Fig. 79); however, 12 of the 18 pGP1lf derived

cl ones contained intact inserts. Both orientations are represented in
t hese 12 cl ones. The construction and isolation of the five
cl ones (pH3VADLVYBOR x@, pllcCi4, pP1-570,Cyand pHP- 3a) CGysed Empsgenerate

20 the HCo7 transgeng is optli neggoel gw. VAD. - tlL- Il
Germ i ne confi gl N _nea C valll abl e e segﬁlitﬂ weYe i sol at ed

from phage 1 genomic DNA |ibraries using 25 synthetjjc oligonugfeqtide

probes’ for VHL and VA3 HMENT1 1€ VHL gl ass probe was 0-4Q: 5'-
gtt aaa gag gat ttt att cac ccc tgt gtc ctc tcc aca ggt gtc -3 30
The VH3 cl ass probe was 0-184: SﬁquQg tgc agg tgt cca gtg t(c,g)a ggt
gca gct g(gt)t gga gtc (tc)(g,c)g =3 Positively
hybri di zi ng cl ones were isolated, 35 partially restriction mapped,

subcl oned and partially sequenced.” From t he nucl eoti de sequence it was
determ ned t hat one of the VH clones isolated with the 0-49 probe

encoded a VH

z -
8 B
-— - - . - - T - -—
e 3 = 2—' [=] OE 0 e 3
2 6 S6 R =6 3 2 s
I L il
Ob  Ab La
Xhol ' Not |
} { (A)
450 Kb
Miul Not |
} Famees { (B)
. 750 Kb
Miu | BssH !l .
f : g (C)
~400 Kb _
FIG. 6
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gene segnent, 49.8, conprising an am no acid sequence identical

WD 97/ 13852 PCT/ US96/ 16433

227 to that contained in the published sequence of the hv1263 gene
(Chen et al. (1988pmdsshritis Rheum 32: 72). Three of the VH3 PCTrusdsm6433
184.3, 184.14, and 184.17, that were isolated with the 0- 184 probe
cont ai ned sequences encoding identical amno acid 5 sequences to those
contained in the published for the VH ggglg§ DP-50, DP-54, and DP-45
(Tominson et al. (1992) J. M. Biol. 27: 776). These four VH genes

were used to build the pH3V4D pl asm d. The 184. 3 gene was
found to be contained wwthin a 3 10 kb BanH fragnent. This fragnment was
subol oned into the pl asm d vector pGPlf such that the Xhol site of the
pol yl i nker is 5 of the gene, and tfge Sall site is 3'. The resulting

plasmid is called p184.3.36f. The 184. %4 gene was found to be cont ai ned
within a 4.8 kb Hndlll fragment. Thik fragaent was 15 subcloned into the
plasm d vector pUCL9 in an orientatigon gy hat the gene coul d be
further isolated as a 3.5 kb fragne . Xhol / 9gl | digestion at a

genom ¢ Xhol site 0.7 kb upstream o2 t he @ene -ad a polylinker derived
Sall site 3 of the gene. The restl ngrapl‘ésn‘ig is called pl84.14.1. The
184. 17 gene was 20 found to be conghingd ®thin a/5.7 kb Hindl || fragnent.
Thi s fragment was subcl oned int&theNallasmi dAector pSP72 (Pronega,

Madi son, W) in an orientation such that thepolylinker derived Xhol
and Sall sites are, respectively, 5 and 3 of the gene. The insert of

this plasmd includes an Xhol site at the 3' end 25 of the gene which was
elimnated by partial digestion with |

“EcoR1

Eco R1

.
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Xhol, Kl enow fragnent filling-in, and religation. The resulting plasmd
is called pl84.17SK.. The 49.8 gene was found to be contained wthin 6.3

kb Xbal -fragnment. This fragnment was subcl oned into the plasm d vector
PNNO3, such that.fhe, 30 polylinker derived Xhol and Cal. sitgSrgéRnesss
respectively, 5 and 3' of the gene, to create the plasm d pVH49. 8

(Tayl or et al. (1994) International Immunol. 6: 579). The Xhol/d al

i nsert of pVH49.8 was then subclonedﬁﬁgéo pGPlf to create the pl asm d
p49. 8f, which includes uni que Xhol a all sites 35 respectively at the
5" and 3' end of the 49.8 gene. ‘The 3.5 kb Xhol/Sal |l fragnment
of pl84.14.1 was cl oned into the Xhol site of pl84.3.36f to generate the
pl asm d pRWH , which includes both the 184.14 and the 184.3 genes in
WD 97/ 13852 . PCT/ US96/ 16433 '

228 the sanme orientation. This plasmd was digested with Xhol and

the 5.7 kb Xhol/Sall fragment of pl84.17SK was inserted to create the

pl asm d pRWH2, which contains, fromb5' to 3', the t hree VH genes
184.17, 184.14, and 184.3, all in the sane 5 orientation. The plasmd
pRWH2 was then cut with Xhol, and the 6.3 kb Xhol/Sall insert of p49. 8f
inserted to create the pl asm d pH3VH4, which contains, from5' to 3',
the four VH genes 49.8, 184.17, 184.14, and 184.3, all in the sane

orientation. 10 The 10.6 kb Xhol/EcoRV insert of the human D
regi on cl one pDHL (described supra; e.g., in Exanple 12) was cl oned
i nto Xhol/EcoRV digested pGPe plasm d vector to create the new . plasmd

pDHle. This plasm d was then digested with EcoRV and

OLIGO-1 OLIGO-2 OLIGO-3
ouGo-4 oLIGO-5 OLIGO-6
82 Xba i
78 EcoRV 115 Kpn |
60 Sty | " 111Smal
60 Nco | 94 Sphl 127 Mu |
56 BamH! 89Xhol 121 HinD I
42SHi | 75Cla i 106 EcoR | 139 Not |
40 Noti 65BssH i 100 Bgl li 133 Spe |
1 1! I O I A A Y
147 BASE PAIRS
pGP1 POLYLINKER
FIG. 8
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ligated with a synthetic |linker fragnment containing a Sall site 15 (5'-
ccg gtc gac ccg -3'"). The resulting plasm d, pDH es, i ncl udes nost of
the human D1 cluster within an insert that can be excised with Xhol and
Sal |, such thatwpberdep! site is on the 5 end, and the Sab¢T/8$%6a6433 ON
the 3' end. This insert was isolated and cloned into the Sall site of
pH3VH4 to create 20 the plasm d pH3VHAD, which includes four germine
configuration human VH gene segnen d 8 gernmine configuration human
D - segnents, all-in the same 5 to orientation. The insert of

this clone can be isolated, substantially free of vector sequences, by
digestion with Notl. 25 pCOR1xa : The plasm d pCORL

(descri bed supra) which contains a 32 kb Xhol insert that includes 9
human D segnents, 6 human J segnents, the J[err] intronic heavy chain
enhancer, the [err] switch 30 region, and the C[err] codi ng exons--was
partially digested with Xhol, Klenow treated, and a synthetic Sall
linker ligated in to produce the new plasm d pCORl xa, which has a

uni que Xhol site at the 5 end and a unique Sall site at the 3' end.
Bot h pCORL and pCORlxa contain a 0.6 kb rat heavy chain 3' enhancer 35
fragnment at the 3' end, which is included in the insert if the pl asm d
is digested with Notl instead of Xhol or Xhol/Sall. WO

97/ 13852 . PCT/ US96/ 16433

229 A phage P1 library (CGenone Systens Inc., St. Louis,

M ssouri) was screened by PCR using the oligonucl eotide primner pair:

5'- tca caa gcc cag caa cac caa g -3

pMUM INSERT

B Bg | ‘IE EE BHB B

L Lk e e -
. Cy

6.3 Kb BamH /HinD i 10 Kb HinD llvBamH | 1.5Kb BamH |

(A (B _ ©

HUMAN i LOCUS
FlG. 9
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5 b5'- aaa agc cag aag acc ctc tcc ctg -3 This prinmer pair was
designed to generate a 216 bp PCR product with a human [err] gene

tenpl ate. One of the Pl clones identified was found to contain both the
human [err] 3 ]1 genes within an 10 80 kb insert. Therd of
this clone, \Aﬁ?&#’?‘? depicted in Fig. 80, can be isolat eﬁl‘,’eﬂb@%ﬁﬂn
substantially free of vector sequences, by digestion with Notl and

Sal | . 15 Restriction ;g g of the human [err]3/[err]1 clone
P1-570 reveal ed a 14 kb BanH fragnent near the 5 end of the insert.
This 14 kb fragnent was subcloned into the plasmd vector pGPlf such
that the polylinker derived Sall site is adjacent to the 5" end of the
insert. The resulting plasmd is called pBl14. 20 Separately, an 11 kb
Ndel / Spel genomi c DNA fragnent covering the 3" end of the human [err]
gene and the 5 end of the human [err] gene; derived fromthe plasmd
clone pJINA (Choi et al. (1993) Nat ure CGenetics 4: 117), was subcl oned
into the Sall site of pBl uescri pt (Stratagere, £aJolla, CA) using
synthetic 25 oligonucleotide adapters. The r¥gst@Eg Sall insert was then
i solated and cloned into the Sall site of pBl4 @RI ©hat the rel ative

5" to 3" orientation of the [err] fragnment &Eomp the sane as
that of the [err] fragment from P1-570. The@esykting chqne is called
pll -14. The insert of this clone can be 30 3 aged, substantNally free of
vect or sequences, by di gestion with Notl. pHP- 3a '

The nouse heavy chain 3% _erfhancer (Dariavachfet al. 35 (1991) r. J.

| munol . 21: 1499; Lieb @t al. (19%4) Nucl ei cggAci ds Resl} 19: 933)

was cloned froma bal b/®

genorg ¢
obtain a probe, tot aﬁ bal
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WD 97/ 13852 PCT/ US96/ 16433

230 nmouse thynus DNA was used as a tenplate for PCR anplification
using the follow ng two oligonucl eoti des: cck76: 5'- caa tag ggg tca
tgg acc ¢ -3' 5 Q@ledAsss?’ - tca ttc tgt gca gag ttg gc -3'° PCT/US96/16433
The resulting 220 bp anplification product was cl oned using the TA
Cloning[err] Kit (lInvitrogen, San D ego, CA) and the insert used to
screen the nouse phage library. A pOSitE%QSy 10 hybridizing 5.8 kb Hi ndl I
fragment fromone of the resultant age cl ones was subcl oned into
pCGPI f. The orientation of the insert of this subclone, pHC3 ENfa, .is
such that the pol ylinker Xhol site is adjacent to the 5 end of the

i nsert and the Sall site adjacent to the 3' end. Nucl eotide sequence 15
anal ysis of a portion of this Hndll fragnent confirmed that it

contai ned the 3' heavy chain enhancer. The insert of pHC3' ENfa i ncl udes
an Xhol site approxinately 1.9 kb upstream of the EcoRl1 site at the
core of the enhancer uence. This Xhol site was elimnated by parti al
di gesti on, KIenU%MﬁNq%u NEand 20 religation, to create the clone pH3' Efx,
whi ch incl udes uni que Xhol and Sall sites, respectively, at the 5 and
3' ends of the i nsert. ' The 3' end of the human
[err]3/[err]l clone PI-570 was subcl oned as follows: P1-570 DNA was
digested with Nahbn 25 klenou@nreaﬂmmuufmwldlgested mnth Xhol ; agnd the 13
kb end fragnent )| at e ] ) D (P i ch had

CH1 H CHy CHj ™

53Kb ' 7.7Kb
® (A)

HinD I

RAT 3

ENHANCER Sphl
Bam I\ Bgl Il

S 1S HmD m Bglll
Not 1~ \sn L HiDIn

Spel ,
Not | (A) + (B)

: _ Bgill
[ B Sghl

POLYLINKER ,
: RAT 3

4 ENHANCER \ N0t

| Bam |

+ RAT 3 ENHANCER

FIG. 11
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been digested with BamH , klenow treated, and then digested wi th Xhol.
The resulting plasmd, pPX-3, has lost the polylinker Notl site
adj acent to the polylinker Xhol site at 30 the 5 end of the insert;

however,  the 3(%047,% Ie remai ns intact, and the insert ca;t-pg%g‘ﬁ%gt ed

by digestion and Xhol, or Sall and Xhol. The 3' enhancer

cont ai ni ng Xhol/ Sal | insert of pH3' Efx was isolated and ligated into

t he 3" Sall site of pPX-3 to cre?& he plasm d pHP-3a. The 35 enhancer
containing fragnent within the pHP-3 sert is ligated in the opposite
orientation as the 3 end of the Pl-570 cl one. Therefore, pHP-3a
contains an internal Sall site, and the insert is isolated by digestion
wi th Xhol and Notl. WD 97/ 13852

PCT/ US96/ 16433 231 Because this is
an enhancer elenent, 5 to 3 orientation is generally not critical for
function. HCo7. 5 .To prepare the HCo7 DNA m xture for
pronucl ear m croinjection, DNA fromeach of the five plasm ds descri bed
above was digested with restriction enzynmes and separated on an agar ose

gel. done pH3V4D was cut with Notl; pCEfxa
was cut with Notl; pPl-570 was cut w th Not
cut with Notl and Xhol. The DNA i nser
purified on an equi librium CsC gr agj

di al yzed into inj _e%ulg{}sﬁvf_fer and m Xx

with Notl; pll-14
; and pHP-3a was
were el e#tros] uted and further
ent without EtBr\ The inserts were
as follows: 50

N HI G3' Ee
pREG2 Sfi | Cp P Ju

INSERT | \ /
| | 3ENH o Seel |
Sfi —7 Notl
_ Not 1

31.5 Kb Not l/Spe | INSERT

< ————

pCON1/Sfi |

o+
pREG2 Sfil -
INSERT

25 Kb Not USpe | INSERT
FIG. 12
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mcroliters of pH3V4AD insert @20.4 ng/mcroliter; 50 15 mcroliters of
pCORlxa insert @20.8 ng/mcroliter; 50 - mcroliters of pll-14 insert @

15.6 ng/mcroliter; 300
ng/mcroliter; @bo13ssd

mcroliters of pPl-570 insert @8.8
croliters of pHP-3a insert @ 10.8 ng/ mporasoé/ess3s

and 1.49 nm injection buffer. 20 HCo7 transaenic ani mals
The | Co7 DNA m xture was m croinjected into the pronucl ei of one-half
day ol d enbryos, and the enbryos trq@yO8rred into the oviducts of

pseudopr egnant fenal es,

as 25 described by Hogan et al. (Manipulating the

nouse enbryo, Cold Spring Harbor | aboratories, Cold Spring Harbor NY).
Tail tip DNA was isolated from 202 ani nals that devel oped from

m croi nj ected enbryos. Southern blot anal ysis of this DNA, using a probe
conprising human [err] and DH sequences, 30 reveal ed 22 founder aninals

t hat had i ncorporated at
shows an anal ysis of

the serumof 6 GO ani
HCo7 DNA. Serum | eve

| east a portion of the HCo7 transgene. Fig. 81
t he expression of uman [erry and human [err]1l in

mal s that develo gfon1enbryos m croinjected with
s of human i munogjobul in prpteins were 35 neasured

by ELISA as described in Lonberg et al. (1994)&Naturg 368: 856. Four of

Sout hern bl ot anal ysi s,
[err] and human [err]|

‘PCT/ US96/ 16433

B

serum The single transgenic nouse that did

t hese six m ce showed evi dence of i ncor Q&gfion of the transgene by
and three of these mce ekpressed both human
ngLH 3852 >
x 232{& proteins in their
@t a
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not express human i munogl obul i n proteins was determ ned by Sout hern
bl ot analysis to contain only a | ow nunber of copies of the transgene,
and it is possible that the entire transgene 5 was not incorporated, or
that this m)ﬁ‘g 38‘?15526‘ genetic nosaic. Two of the founder pdgafsobhésss
#11952 and #1195 , were bred with human [err] mnilocus (KCo4 |ine 4436)
transgenic mce that were al so honozygous for disruptions of the
endogenous heavy, and [err] | i ght jn loci (Lonberg et al. op.cit), to
generate mce that 10 were honnzygéh r the two endogenous | ocus

di sruptions and hem zygous for the two introduced human m nil oci, KCo4
and HCo7. Five of these so-called doubl e-transgeni c/ doubl e- del eti on
m ce were anal yzed for expressi on of human IgM human 1gGl, and human
1gG3. As a 15 control, three HC2/ KCo4 doubl e-transgeni c/ doubl e-del eti on

m ce were included in the analysis. This experinent is presented in
Fig. 82. The ELISA data in this figure was collected as in Lonberg et
al. (op.cit), except that for detection of hunman | gG3, the coating

anti body was a specific mAb directed against 20 human 1gG3 (cat. # 08041,
Pharm ngen, La Jolla, CA); the other details of the 1gG3 assay were
identical to those published for lg@. Wile the HC2/ KCo4 m ce express
only human |1 gM and human lgd@, the HCo7/KCo4 m ce al so express human
IgG3 in addition to these two isotypes. Expression of human [err]3 and
“[err]l in the HCo7 25 mice has al so been detected by PCR anplification of
cDNA synt hesi zed from RNA isolated fromthe spleen of a transgenic
nouse. Fig. 83 depicts PCR anplification products synthesized usi ng
spleen cDNA fromthree different |lines of transgenic mce: line 2550 is
an HC2 transgenic line, while [ines 11959 30 and 11952 are HCo7 transgenic
lines. Single stranded cDNA nt Rgaij;zed from spl een RNA as

descri bed by Taylor et al. c Acid Res. 20: 6287. The cDNA
was t hen PCR anplified usipg”the follow two ol i gonucl eoti des: 35
0- 382: 5 - gtc cag aat ®Bp/Qt(c,g,t) cag ctg\d®Yy (c,g)ag tct gg -3

Xba |
Sfil |
Not | L %ho
Spe |

Not |

FlG. 14
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0- 383: 5'- ggt ttc tcg agg aag agg aag act gac ggt cc -3

WD 97/ 13852 PCT/ US96/ 16433

233 This prinmer pair directs the synthesis of PCR products that

spans the hingeypaghsmez of human [err] transcripts. Because of PCTUS96/16433
differences in the structures of the human [err]l and [err] 3 hinge
regions, PCR anplification distinguishes between these two 5 transcripts.
A human [err]1 tenplate will direct tthﬂXﬁtheSis of a 752 bp PCR
product, while human [err]3 directs the syhthesis of a 893 bp product.
While only human [err]1 tenplate is detectable in the HC2 |ine 2550 and
HCo7 line 11959 spleens, both [err]l and [err]3 transcripts are
detectable in the HCo7 |ine 11952 spleen. 10 Because of the
non-quantitative nature of this assay, and because of differences in
[err] 3 expression between individual ~animals (shown by ELISA in Fig.
82), the inability to observe [err]3 in the. HCo7 |line 11959 spleen in
Fig. 83 does not i nSinghte that [err]3 is not expressed inSmak |ine.

| sol at ed spl eerBanaitils 15 from t 8maMCo7/ H@mH hi ce cBamHilso BamHhduced to
express both —tgGt—artttigeS—r+MRroby—stmotatTbmwttEPstana | L4.
Thi s experinment is sdgwn in FiG 84. Spleen cells froma 7 week old
mal e HCo7/ KCo4 doubl e-transgeni ¢/ doubl e-del eti on nouse (#12496; l'ine
11959/ 4436) tested for inmunogl obulin secretion in 20 response to the

t hymus-i ndependent B cel |l ,m,t ggepn, LPS, al one and in conjunction with
vari ous cytokines<_SpLennE&EEggﬂEﬁe_____enriched for B cells by cytotoxic

elimnation of T cells. B-enriched cells were plated in 24 well plates

at 2 x 10[err] cells siEsmig! I Tn 2 M of 1g@pdkat i N RPM - 1640. LPS was
added to all 25 wells at 10 mcrograns/m . IL-2 was added at 50 units/m,

FiG. 15

I L-4

Xba |

- Xhol
HinD Hi

Miu | mH |
Spe sfil
Not | Not |
pPEn

FIG. 16 -

SUBSTITUTE SHEET (RULE 26)




was added at 15 ng/ m' IL-6 was added at 15 ng/m, [err]|FN was added

at 100 units/m. Cultures wer e i ncubated at 37[err]C 5% CJ err] for 10
days, then supernatants were anal yzed for human IgGlL and . 1gG3 by ELI SA
Al'l reagents A were polyclonal 30 anti-serumfrom Jaﬁﬁﬁ%

| mmunol ogi cal M{?@é G ove, PA), except the capture anti - umag 1?‘5%/[

whi ch was a nonocl onal anti body . fromThe Binding Site (Birm ngham UK).
EXAMPLE 38 35 Thi s exanpl ﬁg}égonstrat es the successful

i ntroduction into the nouse_geno functi onal human |ight chain V

segnent's by co-injection of a hgman
YAC cl one conprising nmultiple h&
WD 97/ 13852

ahr] lig chain m nil ocus and a
VESEr r s&, ts. The exanple

. S PCT/ US96/ 16433
234 shows that the V[err] gpent genes nt ained on the YAC contribute
to the expressed repertoire of HTan Kachai ns}in the resultant nouse.
The exanpl e denpnstrates a nmethpd for gepertofre expansi on of
transgene- encoded human i mmunogNobulin protei/ns—5 and specifically shows
how a human [err] chai n vari abl e Ng&gi on My erﬁ oi re can be expanded by

co-introduction of unlinked pok des &rrprl si ng human
i munogl obul i n variabl e region segnents. 10 Introduction of functional
human |ight chain V segnents by co-injection of VK containing yeast
artificial chronosone clone -
ezt &
oL =
a0 = +C
nr=2 w
b 4
— > °
x _
B g5
A=Q

FIG. 17
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DNA and k light chain mnilocus clone DNA . Analysis of a yeast
strain containing cloned human VK gene segnents. 15 Total genom c
DNA was isolated froma yeast strain contai ning a 450 kb yeast
artificial chroyppemsss YAC) conprising a portion of the hurenusfcacsis

l ocus (ICRF YAC library - designation 4x17El). To determine the identity
of sone of the V[err] gene segnents included in this YAC clone, the
genom ¢ DNA 20 was used as a substrate i&k¥% series of V[err] famly _
speci fic PCR anplification reactions. ur different 5 prinmers were
each- paired with a single consensus 3 primer in four sets of
anplifications. The 5 priners were: 0-270 (5 -gac atc cag ctg acc cag
tct cc-3"), 0-271 (5 -gat att cag ctg act cag tct 25 <cc-3"), 0-272 (5 -gaa
att cag ctg acg cag tct cc-3'), and o-273 (5'-gaa acg cag ctg acg cag
tct cc-3"). These priners are used by Marks et al. (Eur. J. Imunol.
1991. 21, 985) as V[err] famly specific priners. The 3' prinmer, o0-274
(5'-gca agc ttc tgt ccc aga ccc act gcc act gaa cc-3'), is based on a
" consensus 30 sequence for FR3. Each of the four sets of prinmers directed
the anplification of the expected 0.2 kb fragnent from yeast genom ¢
DNA contai ning the YAC cl one 4xl 7E1. The 4 different sets of
‘anplification products were then gel purified and cloned into the
‘Pvull/Hi ndl Il site of the plasmd vector pSP72 35 (Promega). Nucl eotide
r'sequence anal ysis of 11 resulting clones identified seven distinct V
genes. These results are presented bel ow in Table 14.

WD 97/ 13852 ' PCT/ US96/ 16433
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Table 14. ldentification of human V[err] segnents on the YAC 4x| 7El

PCR priners clone # identified Vlerr] famly

gene 5 0-270/0-274 1 L22* . I -

- - wi 97113852 - Lezr ! PCT/US96/16433

7 02* or 012 - 0-271/0-274 . 11 _

Vi - " - ' 15 Al0* vi 10 -

0- 272/ 0- 274 20 A4* or I - " -

21 All* f’w@?l e 22
AL I - " - 23 All*

111 - "o 25 04* or 014 | 15

0- 273/ 0- 274 36 L16* or L2 111 * Cene

segnents mapped within the distal V[err] cluster (Cox et al. Eur. J.

| munol . 1994. 24, 827; Pargent et al. Eur. J. Inmmunol. 1991. 21, 1829,

Schabl e and Zachau Biol. Chem Hoppe-Seyler 20 1993. 374, 1001)

Al'l of the sequences anplified fromthe YAC clone are ei t her

unanbi guously assigned to V[err] genes that are mapped to t he di stal

cluster, or they are conpatible with distal gene 25 sequences. As none of

t he sequences coul d be unanbi guously assigned to proximl V genes, it

appears that the YAC 4xl 7El i ncl udes sequences fromthe distal V[err]

region. Furthernore, one of the identified sequences, clone #7 (VkQ2),

maps near the J proxi mal end of the distal cluster, while another

sequence, 30 clones # 1 and 4 (VkL22), maps over 300 kb upstream near the

J distal end of the distBGKNeRter. Thus, if the 450 kb YAC cl one

4x| 7El represents a non-d
fragment, it conprises
EcoR1

f the corresponding human genone
rent V[err] -
HinD NI

east 32 di

pGEM7(KJ1)

e

HinD Il Klenow. EcoR|

pGK. Neo BLLIJNT
(A)
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segnents. However, sone of these are non-functional 35 pseudogenes.

WD 97/ 13852 PCT/ US96/ 16433

236 2. Generation of transgenic mce containing YAC
derived V[err] woernsssgnents. To obtain purified POUUSPGA6HIN
m croinjection into enbryo pronuclei, total genom c DNA was size

fractionated on 5 agarose gels. The yeast cells containing YAC 4x17E1 were
i thedded in agarose prior to lysis, andi8/83 DNA was separ at ed from yeast

chronmosomal DNA by standard pul se field gel el ectrophoresi s (per

manuf acturers specifications: CHEF DR-1| el ectrophoresis cell, Bl O RAD
Laboratories, R chnond CA). Six 10 individual pulse field gels were

stai ned with ethidium brom de and the YAC clone containing gel materi al
was cut away fromthe rest of the gel. The YAC containing gel slices
were then i mhedded in a new (low nelting tenperature) agarose gel cast
in a triangular gel tray. The resulting triangular gel was 15 extended
at the apex with a narrow gel containing twg nol es/liter sodium acetate
in addition to the standard gel - fer P?b. 85). The ge

was then placed in an el ectroph Sis cha
buffer. The "Y"-shaped gel forFner 20 rise bove the surface of the
buffer so that current can onfy flowto t r§395m1high salt gel slice.
A Pl exi gl as bl ock was pl Aced over the highsalt gel slice to prevent

di ffusion of the NaQAc ijnto the gel buffer.}The YAC DNA was then

el ectrophoresed out of the originalP 1slices and into the

r Jy imersed in standard ge

Kpn 1 —
P EcoR |

Sph I/Nae |

"+ pGK Neo FROM pGEM7(KJ1) (A)
| 5' . AATTCATG - 3
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25 narrow high salt block. At the point of transition fromthe | ow sal t
gel to the high salt gel, there is a resistance drop that effectively
halts the mgration of the YAC DNA t hrough the gel. This leads to a
concentration YAC DNA at the apex ~ of the triangul Q(A.E,g

Fol | owi ng el ec‘?{’c’!l{{ ofzesi s and staining, 30 the concentrated Y. %\%Gﬁs cut
away fromthe rest of the DNA and the agarose digested with CELase

( EPI CENTRE Technol ogi es) . Cesi umMgjd®ride was then added to the YAC DNA
containing |iquid to obtain a density of 1.68 g/m . This solution was
centrifuged at 37,000 rpmfor 36 hrs to separate the DNA from 35

contam nating material. 0.5 m fractions of the resulting density .
gradient were isolated and the peak DNA contai ni ng fraction dialyzed
against 5 nMtris (pH 7.4)/5 MM NaC /0.1 M EDTA. Fol |l owi ng di al ysi s,

the concentration of the resulting WO 97/ 13852

PCT/ US96/ 16433 0.65 m solution

of YAC DNA was found to be 2 m crograns/ n?c‘mlizTHchj@mbNA was mixed with
purified DNA insert from plasm ds -pKC B apaKTKV4 (Lonberg et al. 1994.
Nature 368, 856) at a ratio of 2pnil: 1 (m grograns YACAx17El: KC1B:
KV4). The resulting 2 5 mpMKa® am-—sol uti-ea—was i njected into the

pronucl ei of hal f - day nobuse enbryos, and 95.surviving mcroinjected
enbryos transferred into the oviducts of pseudo-pregnant fenales.
Thirty nine mce were born that devel oped fromthe m croi nj ect ed

enbryos. Two of these mice, #9269 and #9272, 10 were used to establish
transgenic lines. The lines_are desi gnat ed KCo5-9269 and KCo5-9272.
A Sout hern bl ot anal ysis DNA from m ce of

13 Kb Cu
EcoR | FRAGMENT
T4

EcoR i

Cp

Not | EcoR |
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| i nes KCo5-9269 and XCo5-9272 was carried out to determne if YAC
4x17E1 derived V[err] segnments had been incorporated in their 15 genones.
A V[err] gene segnent, VKAl O (accession #: x12683; St raubi nger st. al .
1988. Bi ol .. Chegwio J7apiae- Seyl er 369, 601-607), fromthe m defrussbnsdse
distal V[err] cluster was chosen as a probe for the Southern bl ot
analysis. To obtain the cl oned probe, the VKAL1O gene was first
anplified by PCR The 20 two oligo nucyg@@3 des, 0-337 (5 - cgg tta aca tag
ccc tgg gac gag ac -3') and 0-338 (5 - ggg tta act cat tgc ctc caa agc
ac -3'"), were used as prinmers to anplify a 1 kb fragnment from YAC
4x17El . The anplification product was gel purified, digested wth
Hincll, and cloned into pUC18 to obtain the plasmd 25 pl7El A10. The
insert of this plasm d was then used to probe a sout hern bl ot of

KCo5- 9269 and KCo5-9272 DNA. The bl ot showed hybridi zati on of the
probe to the expected restriction fragnments in the KCo5-9272 nouse DNA
only. This indicates that t he VKA10 gene is incorporated into the
genone of KCo5-9272 30 mice and not KCo5-9269 mice. Line KCo5-9272 m ce
were then bred with HC2-2550/ JHD/ JKD mice to obtain mce honozygous for
di sruptions of the endogenous heavy and [err] light chain |oci, and

hem - or honpzygous for the HC2 and KCo5 transgenes. Aninals that are
honozygous for disruptions of the endogenous heavy and 35 k light chain

| oci, and hem - or honbzygous for human heavy and k 1ight chain
transgenes are desi gnated doubl e t ransgeni ¢/ doubl e del etion m ce.
WD 97/ 13852 ' PCT/ US96/ 16433

238 A cDNA cl oning experinent was carried out to
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¢ e ——p oo s o

determne if any of the YAC-derived V[err] genes are expressed in i ne
KCo5-9272 m ce. The doubl e transgeni c/ doubl e del eti on nouse #12648
(HC2- 2550/ KCo5- 9272/ JHD/ JKD) was sacrificed and 5 total RNA isolated from
the spleen. Si anded cDNA was synt hesi zed fromthe Jz ed
as a tenpl ate‘?glb?g&y separate PCR reactions using oli gonu%??’ggg;

0- 270, 0-271, 0-272, and o0-273 as 5 prinmers, and the Ck specific

ol i gonucl eoti de, 0-186 (5'- tag aag /d4C agc agg cac aca aca 10 gag gca
gtt cca -3'"), as a 3 priner. The anplification products were cloned
into the pCRII TA cloning vector (I'nvitrogen). The nucl eoti de sequence
of 19 inserts was determ ned. The results of the sequence analysis are
sunmari zed in Table 15 bel ow WD 97/ 13852 -
PCT/ US96/ 16433 239 Tabl e 15.

~Identification of human VK genes expressed in nouse | i ne KCo5-9272.

PCR priners clone # identified Vk famly
gene 5 0- 270/ 0- 186 1 L15* ' I
n - . 3 .

7 L24** E% 9
L15* | | L15*
| /W

BamH |

+ 2.3 Kb Bgl I FRAGMENT 3' C

]

B_m EcoRV
Sph |

Not |

SfiAd
Ee6R | EcoRY
Sphi +
Not | 4kb
Sph I/Hpa |

FRAGMENT
CONBAINING

K
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10 o0-271/0-186 15 ' ALO* * VI S

17 ALO** ' Vi - " - 18

ALO** Vi - " 19 ALO**

Vi =7 woomsss: 21 AL0** PCHUSI6lEess
0- 272/ o- 186 101 A2T7* 111

102 L15* I - " - 103

A27* 111 - " 104 A27*

1] 0-273/ 0- 186 35 20193A27* 1 20 -
- 38 ' A2T7* ' 111 - " -

44 A27* 111 - " - 45

A27* 111 - " 48 A27*

1] 25 * VK genes encoded by transgene plasm d sequences.

** \k genes encoded uni quely by YAC derived transgene sequences.

These results show that at |east 3 of the YAC derived V[err] gene
segnents, A10, L18, and L24, contri ut*e_l fﬂO to the expressed hunan
repertoire of the |ine KCo5-9272 i ce. To
determ ne the effect of this i'ncB i & repertoire on the size of the
various B220[err] cell tilor t he bone marrow and spleen, a
fl ow 35 cytonetric anal vvas C ed out on |line KCo5-9272

Sphi
Not |

l BssH Il DIGEST

FRAGMENT W/ BssH Il LINKER

‘ + 2 Kb Sal | TO EcoR | pGK Neo-
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FIG. 19C

SUBSTITUTE SHEET (RULE 26)




WD 97/ 13852 _ PCT/ US96/ 16433
240 mce. Part of this analysis is showm in Figs. 86 and 87.
doubl e transgeni c/ doubl e del etion nice, one cont ai ni ng the KCo5

transgene, andg@ng. gantaining the KCo4 transgene, are cq;g)‘? in.this
experinment. These g two transgenes share the sanme joining an s?g'rllés"?%nt

Two

regi on sequences, as well as the sanme intronic and 3' enhancer
sequences. They gh 9 share four diffe2$/@3cl omadly gene segnent s;
however, the KCo hguansgene i ncl udes the HinD4ai ti onal Vv segnent s
derived from YAC 4x17E1 that are 10 not i nclud in the KCo4 transgene.

Cells were isolated
and npuse #1344

from nouse #13534 (HC2- 2580/ KCo5- 9272/ JHD/ JKD)
9 (HC2-2550/ KCo4- 4436/ JHD/ JKI} " Bone rrow cells

were stained witkpghtli-nouse B220 (Caltag, SguHhiSan ranci sco, CA),
anti - nouse CD43 gbaﬁm' ngeﬁa"lﬁ Jol 1§86 @ j~and agfElHuman | gM
(Jackson | nmunol 8§11 west "G oye, PA) . EBPddn cell's were stained with
anti - nouse B220 and anti {human | gM ig. 86 shows a
conparison of the B cell, and ce|l | progeniijtor popul 4tions in the
bone marrow of KCo5 20 éjl Co4 ng 8- - The I‘(’ilCti on gf cells in the
bone mar row ( BA20[ er &pa gl\/['e';?tﬂ:) Js ap §>‘tmatel ee tines higher
in the KCo5 ni ceXPBdg t hanBghtll s i n Bghd KCo4 Bgtw (2% .Bgill{ The pre-B
cel | popul atgt on [err], 3-, 1gM |s also - hi gher in the KCo5
mce (9% c@mared tq 5% for K@od). 25 Furt.her;‘ore, the pro-B
conpart nent § B22&aenH], CD43[effr]) is : elevdted in th¢se mce (11%
for KCo5 an& 5% for KCo4). Al t hough each off these thiee conpartnents
is larger i giutie KCWbaniice tikali1 is iXbatHe KCoMbarige, the |evels
are i1l apprhbg maBgllyq{hal f Bdi#itq f oundglh4wi | d Bgidk{ni ce. 30- The
increase ing@he nunber of bone{marrow B fells is- pregumably a direct
consequence %f the increasgge s&nel toi r ey gijzde. Thga+|euger primary
repertoire cg t hese m c¢ may prov|jde for nbrane Tgjw th sonme
; < pra 1 Bgl i Bgl i S
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threshold affini ty'for endogenous anti gens. Receptor 35 ligation could

then allow for proliferation of those B cells expressing the
reactive | g. However, because the pre-B and pro-B cells do not
.express |ight chgigo/fises. the explanation for the incregRs9gses1£88
of these two WO 97/ 13852 _ :
PCT/ US96/ 16433 241 conpartnents in
the KCo5 mice is not imedi ately-- 9 arent. The B cell progenitor
conpartnments may be | arger in KCo5 m ce because the increased nunber
of B cells creates a b%ryﬁwgarrow environment that--is nore 5
conducive to the expansion o s¢ popul ations. This effect could
be nediated directly by secreted factors or by cell-cell contact
between B cells and progenitor cells, or it could be nediated
indirectly, by titration of factors or cells that would ot herw se
inhibit the 10 survival or proliferation of the progenitor cells.
Fig. 87 shows a conparison of the-gplenic B cell (B220[err],
IgMerr]) populations in KCo5 and KCo4 mice. The maj or difference
bet ween these two mce is the relative sizes of B220[err] B cell
popul ations (6% in the KCo5 mce 1 - and 13%in the KCo4 mce). The
B22( err] cells are larger Hindiif fan the B220[err] B cells, and a higher
fraction of them o ©Xpr esssbgp 1 light chain. -These-are
characteristics of [e) Himilﬂtgyp&l ed Bl popul ation that
nor mal | y- dom nat es t hig gesp § oneal B cell population in wld type
m ce. The 20 spl e¥ns of the KCg4 nice conprise an anonol ously high
fraction of B220[err]ecel | s, V\/ﬁ”? t he KCoS EwoBd -have a nore
' Hind Il - :
o BamH | j:g ""g"r!'l i
Q(: Hind il { JH 1 i?stl i
= BamH | - Xst‘:aall | Q
2 xnoi3l BamH | | | .
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normal distribution these cell s'. However, both strains contain _
approximately one-half to one-third the nornal nunber of B cells in
t he spleen. 25 ' EXAMPLE 39

Thi s exanpl e ates the successful use of KCo5 t jc mce -
of Exanple 38%%9‘{?@& Zate hybri doma 30 . clones that secret egﬁ?éﬁgszlfsﬁ:f’ni ty,

antigen specific, human | gG nonocl onal anti bodi es.
| muni zation. A doubl e del etion/ doubdgygq ansgeni ¢ nouse
(Kco5-9272/ Hc2- 2550/ JHDY JKD, #12657) "Was 1 nmuni zed 35 intraperitoneally
every other week for eight weeks with 4 to 10 x 106 irradi ated T4D3
cells, anmurine T cell line expr essi-ng thumen CDBapt!4Jane Parnes,
St anf ord Uni versity) followed by one injection intrapéritoneally
WD 97/ 13852 l PCT/ US96/ 16433
242 two weeks later of 20 ng sol ubl e rleconbi nant hunfin CD4
(sC; Intracell) in inconplete Fruend' s @j, uvant (Si gnma). The nouse
was boosted once 3 days prior to EcoRTAGLPHN Wi th 20 ng sCM4
i ntravenously. 5 Hybridoma fusion. Single cell suspengions of splenic
| ynphocytes from the imuni zedlnouse gupie fusled to ong-sixth the
nunber of P3X63-Ag8. 653 nonsecteting NRUSE |
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nyel oma cells (ATCC CRL 1580) with 50% PEG (Sigma). 10 Cells were plated
at approximately 2 X 10" in flat bottom mcrotiter plates, followed
by a two week incubation in sel ective nedi um contai ni ng 20% Fet al

Cl one Serum . one), 18% "653" conditioned nmedi um 5% Xl

(1GEN), 4 M L-HPL?%’EXH%& 1 M sodi um pyruvate, 5 mM 15 HEP%g,‘E%.Q’dg‘gsm\n
2- mer capt oet hanol, 50 units/m nM penicillin, 50 ng/ M streptonycin,
50 ng/mM mM gent anycin and 1X Hgg p gma; the HAT was added 24 hrs
after the fusion). After two we é, ells were cultured in nmedium
in-which the HAT was replaced with HT. Wells were 20 screened by ELI SA
and flow cytonetry once extensive hybri doma growth or. spent nedi um
was observed. Hybri doma screening by ELI SA. To detect anti-CD4
mAbs, mcrotiter plates (Falcon) were coated overnight at 4 C 25
with 50 M of 2.5 nmg/m of sCD4 in PBS, blocked at RT for 1 hr with
100 mM of 5% chicken serumin PBS, and then sequential ly incubated
at RT for 1 hr each with 1:4 di lutions of supernatant from

hybri domas, 1:1000 dilution of F(ab')[err] fragnents of horsetadish
per oxi dase 30 (HRPO) - conj ugat ed goat anti-human 1gG (Jackson) or 1:250
dilution of HRPO conjugated goat anti-human | gk anti bodi es (Si gma)
pl us 1% normal nouse serum and finally with 0.22 ng/m ABTS in 0.1
Mcitrate phosphate buffer, pH 4 with 0.0024% Herr](Jerr]. Plates
were washed 3-6 35 times wth wash buffer (0.5% Tween-20 in PBS) between
al | i ncubations, except the first. Diluent (wash buffer with

5% chi cken serum) was used to dilu super nat ants and t he HRPO

t
conj ugat es. Absor bance was neasured ﬁ dua
6 EcoRV

.~ _RAT Ig HEAVY CHAIN
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WD 97/ 13852
243
subtracted fromthe OD at 415 nn).

[err]-containing mAbs, the above

fol | owi ng excé%‘??ﬁﬁ’gs.z 5  Wlls of ni
m of 1)

goat anti-human Fc[err] (Jacks

For the detection step, 100 m of 1:
conjugated to biotin was used fol |l owed
streptavi din conjugated£to
standards were used at ghe ighdi cated

cross-reactivity to UnRf ed an
(Cryst al Chem), KLH (&al [Brochef
(Sigma; all at 2 ng/m, except whi
antibodies were titeredwd used as po
anti-CEA (CGenPharm, rabbit agtjy-KLH
Binding Site), sheep — anEi BSA (T

(The 20 Binding Site)).

conj ugat es of goat anti Shwman | don
anti-sheep 1gG (all diluted __ 1:10
O herw se, the st andar dRER-SA pr

Hybri doma screening by flow
mAbs reactive with nati{—ell-surface]
(ATCC CRL 1942) were incubated on ice |
supernatant fromthe fusien 30 pl at ¢
stain buffer (0.1% BSA, 0.02% Na
nmg/ M of an F(ab' M err]: fragnent
Fcg (FITC GaHul gG Jacksogy fo

1.25 ng/ M goat anti-nouse [err] (Pierce),

L

O (Jackson).

onmet r iggee@sSsay. To-further

r
anal yzed i nredi ately on a—FACScan (Beﬁw

PCT/ US96/ 16433

wavel engths (OD at the reference wavel ength of 490 nm was

To detect nouse

ELI SA protocol was used, wth the
crotiter plates were EGEUE¥NHBh 100
2) 1.25 ng/n
Pr 3) 2.5 ng/mM sCD4 (ABT).
goat anti-nouse 1 (SBA)
by 100 m 10 of 1:1000

Murine and human mAb
.concentrations. To |ook for
igens, wells were coated with CEA
] §SA (Sigma), BSA (Sigma) or OVA 15
th wasrat 2.5). Appropri ate
i tive controls (human | gM
(Skgma), sheep anti-HSA (The
he Bindi'ng Site), and sheep anti-OVA
HRPO
cey \anti-rabbit IgG or donkey
D0 and obtai ned from Jackson).
tocol was followed. 25

screen for
D4, 5 x 10[err] SupTl cells
with & 1:2 dilution of spent

s for 30 mn, washed twce w+th cold
N[err] in PBS), incubated with 1.5
of FITC- conj ugated goat anti-hunman
m n, washed once and

- Di cki nson) !,

]
\

1

o
-

)

FIG. 23
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35 : CD4 reactive hybridomas. Using the ELISA and fl ow

cytonetric techniques descri bed above, 12 hybri doma cl ones were
identified that secreted human |gG WO 97/ 13852

PCT/ US96/ 16433 ywq 97713852 244 S peCTASIGichIs
reactive with native human CD4. Ten of t hese twel ve clones were
further subcloned. Eight of t hese subcl ones were identified as human
lgd@ [err] secreting hybri domas. 2gy@3ther two expressed a nouse X
l'ight 5 chain. The parent wells for the 8 fully human cl ones '
were: | El1, 2E4, 4D1, 6Cl, 6G, 7&, G5, and 1GlL. Fl ow cytonetric
assays of the binding of 3 of the fullﬁ/ hugan | g& subcl ones (4D1. 4,
6G5.1, and 10C5.6) are shawn iR~ Wkig.<88. 10 Fig. 88
shows bi ndi ng of IgCierrﬁ_gntié%ﬁBﬂ monocl onal anti bodies to CD4+
SupTl cells. Cells from® I"0g phase |growm h cul tures were washed and
stained with no nonoel onal anti body, 4EA.2 (as a negative control),
chimeric Leu3a (as a posgtive control), lor with one of 15 the 10 human

| gG anti - nCD4 nonocl onal "anti bodies. A ' bound nonocl onal anti body

was detected with FI'TC- conj ugat ed |goat anti - human Fc[err]. Al ten
nonocl onal _antibodﬁbs bound to SupTl cellsy although data is shown
here for only three of them 20 ysi s of. human anti body secretion
by cl oned hybridongs. To conpar e growh and secretion |evels
of mAbs, the subclones wete put into rep|icate cultures
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in HT mediumin 24 well|l plates at an initial density of 2 25 .x 10[ err]

cells/m. Each day for 7 days, one of the replicate cultures for
each subcl one was harvested and cell nunbers, cell viability (by
Trypan bl ue exgliys; and the amount of mAb in the s r (by
a quani‘ﬂ)gﬂl%g) ELI SA for total human [err]) were det e&%i}g‘.t"?@é)’

Tabl e 16 shows data for antibody secretion by 7 of the hybri doma
subcl ones. ' Tabl e 16. Secreti -%/bgvm s For Human I g& Anti-nCD4
Monocl onal ARt bodi es 35 Subcl one pg/gell .

pg/cell/d R- 1E11. 15 3.9 218 '0.56

1GL. 9 _ 11 1.5 oL 4. 1.4
0.91 - WD 97/ 13852 ,

PCT/ US96/ 16433 245} ' 6C1. 10

3.3 - 0. 48 6Go. 1 .8 1.1
1R.2 - 4.4 0.63 0C5. 4 8.0
1.1 *ng/ cel | = (maxi mum anmount of mAb)/ ( ma®i gum nunber of

viable cellsy- pg/cell/d = (pg/cell)/7 days o Purification of
human mAbs.  The individual hybridong 10 cl ones re griown in nmedi um

wi t hout HT and Origen and the 53 = Ze '
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FCS was gradually decreased to approximately 2-3%in the final 11
cultures. Supernatants were harvested once the viability of the
hybri domas fell beI ow approxi mately 30% To purify the 1g& mAbs, the
"~ spent super nat [e 15 centrifuged to renove cells, corﬁqmgga,ﬁ@d; vi a
ultrafiltratio o apprOX| mately 50 to 100 ms, diluted 1:5 with PBS,
pH 7.4 and | oaded onto a 5 m Protein A (Phar maci a) colum. After
washing with 3-5 col um vol unes ﬁ/ﬁ the human | g& mAbs were
eluted with 0.1 20 HC1, 150 mM NadC 2.8 and imediately neutralized
W th IM Tris base. Colum fractions containing material wth an
Oerr] > 0.2 were pooled and dialyzed into PBS. The ODerr] was then
determ ned and an absorbtivity coefficient of 1.4 was used to

cal culate the protein concentration of 25 the human 1gG No mAb was
detected in the flow through aad the % recoveries ranged from93 to
100% Three to si x&ms of eachPpurifigd mAb were obtained, with >90%
purity. 30 Anal ysi s @®f—nonoc| o4l tiBedi es from cl oned hybrl dommas.

To investigate the specificity of bi ndlﬁj]g of ‘mAbs, human PBMC wer e

i sol ated over Ficoll and stained as folljo "\ Human PBMC (10[err]) in
stain buffer were incubated for 30 mn oM ice, in separate reactions,
with equal volunes of 35@ —supernatant jfromeagh of three of the subcl oned
hybri domas (4D1.4, 6G5.1, and 10C5.6), dr with an i sotype mat ched
negative control mAb, washed tw ce, and |i ncubated . 20 mMnonice wth
1 mg/m of FITC GaHul gG along with WO 97/ 13852

PCT/ US96/ 16433 T -

Cyt
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10
|

FIG. 26
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246 either 10 m of nouse anti-human CD4 mAb (Leu3a;

Bect on- Di cki nson) conjugated to phycoerythrin (PE)
anti-human CD8 mAb (Leu2a; Becton-Di ckinson)

m of nouse antl- ngp CD19 mAb 5
Gat ed Iynphocy b were then anal yzed on a FACScan
(Becton Di cklnson
were found to bind specifically to t
PBMC. 10 To approxi nat e
recogni zed by these three mAbs, 5 x 10[err] SupTl cells
pre-incubated for 20 mn on ice with buffer, 2.5 ng/m
ng/mM Leu3a in stain buffer, then for 30 mn wth
| gG mAbs (i n supernatant 15 diluted 1:2) and finally
FI TG conj ugat ed goat anti-humgp Fc[err] to detect
lgG Cells were washed tw ce th st n buffer pr
after the last step. Th§ results ofwthis bEocki ng assay
Fig. 89. None of the thfee antibodies are 20 an ep
while 6G5.1 and 10C5. 6 aggear to
epi tope as that rgcogni zed by Leu
const ant deterni nations® 25 :
i rmobi |i zed by coval ent coupling
chip surface accordi ng to manuf
Anti body dilutions were ffowed over the
until equilibriumwas reached,
flow. For each phase o0& -the re
fraction of bound -antlbody_mas p
t he bi ndi ng curve £dR/ dt) &s
t he response for each coneentration.
rate constant (k[err]), the slopes of

fraction of

a. Y Rat e

ant i gen- {oupl.ed
0 buffer onl

otted over \ti ne.

se - !

\
C?l_ \
-— Y
\
- -
— w
v p
- T — -
- oy
b4
- T
>
—~ ¢ g
==
m_ > npree—
o — ©
= "4:
x <]
=

SUBSTITUTE SHEET (RULE 26)

10 m of nouse
conjugated to PE, or 5

(SJ25-C; Caltag) conjugated to PE.
F 1 ow ESHUSRatiess
San Jose, CA). All three of the antibodies

t he human

ocation of the epitope

wer e
RPA-T4, or 2.5

one of the 10 hunman
with 0.5 mg/m
any bound human
or to and once

-~ are shown in
tope with RPA-T4,

ecogni ze the sane (or an adjacent)

and equilibrium

Hunan\scrﬂ (2500 to 4200 RU) was
through\anlne groups to the sensor
turer's'instructions.

sensor chi ps
y was allowed to

tion, binding and dissociation, the

The derlvatkve of

ul at ed and\ pl otted agai nst
alculate tHe 35

associ ati on
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resulting lines were then plotted agai nst the

nonocl onal

PCT/ US96/ 16433
di ssociation rate constant (k[err]) was cal culated fromthe
the drop in response (during the buffer flow

“interval

nonocl onal

The Ka was derived by
The neasured rate and 5
anti bodi es derived fromthe KCo5/ HC2 doubl e
t ransgeni ¢/ doubl e del etion m ce,

~anti body. The sl ope of
corresponded to the k[err].

The
WO 97/13852

affinity c

concentration of the

WO 97/ 1
24

3852
7

the line fromthis graph

PCT/US96/16433
og of

phase) ‘agai nst the tine

and one purified

ﬁg?giding the k[err] by the k[err].
§ nt data for 5 different purified

ant i body obt ai ned

froma comercial source (Becton Di cki nson, San Jose, CA), is
presented in Table 17. 10 Table 17. Rate and affinity constants for
nonocl onal anti bodies that bind to human CD4. Hybri doma
Ant i body Source k[err](h{err]s[err]) klerr](S[err]) Ka (Merr])
| El'l. 15 human HC2/ KCo5 | gGlk transgenic 2.7 x
10[ err] 4.6 x 10[err] 5.8 x 10[err] 15 1GL. 9 human
HC2/ KCo5 l gd k transgenlc 9.1 x 10[err] 2.2 X
10[ err] 4.2 x 10[err] 1.0 4Dt 4 e HE2HKEeS
| gGlk transgenic 9.8 x 10[ferr] 4“2 x 10[err] 2.3|x 10[err]
6G5. 1 human HC2/ KCo5 | gd k transgenic 1.1 x
10[ err] 1.0 x 10[err]} 1.1 x 10[ferr] 10C5. 6 human
HC2/ KCo5 0.8 HgGlk trghsgenic 7.4 x 10[err] 1.6 x
10[ err] 4.5 x 10[err]2 -4 Leu3a nouse Bect on :
Z 4
10 |
< 0.6
© .
L
(&) -
-
Q@ 04 -
c
8 -
[is] i —
<
0.2
- ®
0-0 ] 1] L) 1 1 ] 1 11 1 1 [ » 1 ¥ ‘: 1 T
0.0 0.2 0.4 0.6 0.8 1.0 1.2
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= IgM }_
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| gd k Dickinson 1.5 x 10[err] 4.2 x 10[err] 3.7 x 10[err] 20
M xed Lynphocyte Reaction (MLR). To conpare the in-vitro: efficacy
of the human nonocl onal anti body 10C5.6, derived fromthe KCo5
transgeni c mMyse..i, that of the nmouse 25 anti body Leu3a,pcghishd/Reassay
was perforned. anan PBMC from 2 unrel ated donors were 1sol ated
over Ficoll and CD4+ PBL from each donor were purified using a C4
col um (Human CD4 Cel |l ect, Bigq?g Laboratories, Inc., Canada)
according to manufacturer's directions. ?nactivated 30 stinmulator cells
wer e obtained by treating PBMC from both donors with 100 ng/ n
mtonycin C (Aldrich) in culture medi um (RPM 1640 with 10%

heat -i nacti vated human AB serum (from NABI ), Hepes, sodium pyruvate,
gl ut am ne, WD 97/ 13852

PCT/ US96/ 16433 248 pen/ strep and
b- mer capt oet hanol (all used at manuf acturer's recomrended
concentrations)) for 30 mn at 37[err]C foll owed by 3 washes with
cul ture nmedium Varying concentrations of mAbs diluted in culture
medi um or 5 culture nediumonly were sterile filtered and added at

100 M per well in triplicate in a 96 well round bottom plate. Fifty
m of 10[err] CD4+ PBL from one donor in cul ture nmedium and 10[err]
mtonmycin Ctreated PBMC fromthe ot her donor in 50 m of culture
medi um were then added to 10 each well. Control plates with CD4+ PBL
responders al one pl us mAbs were set up to control for any toxic or

Notl Xhol | : 'sall Notl
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m togenic effects of the mdbs. A stinulator only contr

ol and a nedi a

background control were al so included. After seven days in a

37[err]C, 5% Cderr] humdified incubator, 100 m 15

of supernatant from

each well was rermve and 20 m of colorimetric reagent gceldosridaber
96AQ ki t, Pro 113852 Cor poration, Madison, W) was added. Col or was

al | oned to develop for 4 to 6 hrs and plates were read at 490 nm
The results of this experinent, depi Ctéﬂéé Fig. 90, show 20 that the
human 1gd k anti body 10C5.6 is at |eas effective as Leu3a at
bl ocking the function of Euman PBNCV CD4 c[?l I s ingthis ggsay.

Exanpl e 40. 25 Bi '

ng (Shak \,L’ﬁ" “ti;sg .

monocl onal AntGERIMLINE.

%@FEQHL: ;1d| ng

1 es are shown to

charact eristi &NAf human 1 e m:tno nt b derived from
hybridoma clones obtained fg FRé" E)C ransgeni c mce
og(afn antino

i muni zed with human
have hi gh avidity and \161 /I

CD4. " mANA Cel I-s-&?'\ g vi I
(1EI'l, 1&, 6G5, 10C5, 1GL,__BCL 4|:4 7 TE8 3n

and natural hunman
AAAAAAA3S

‘Jﬁ%ysecret e
human | gG kappa nonocl onal anti bodi %gbd-HREVEﬁggqhhm ibtad!man CD4,

were derived from JHD/ JCKD/ H®2/ g} Rg i nes
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and anti body proteins were isol ated fromthe
supernatant (Fishwild, et al. 1996, Nature Bi ot echnol ogy 14,
845-851, which is-incorporated herein by reference). Antibody
purified by Pr affinity 5 chr omat ogr aphy was used [
bi ndi ng const gg‘??’ﬁﬁ The results are displayed in Tabl eé’tc%g@ﬁ’?éﬁ
The rate and equilibriumconstants presented in Tabl e 18 were

determ ned gith a Bl Acore (Pharnaci a33/93 Bi osensor) using goat anti-hunman
| gG (Fc-spegific) 10 coupled to the sensor chip,@gnd flowi ng a saturating
concentrati™no of m\b over followed by various "L oncentrations of

grown in culture,

antigen (rCbh4). These constants were der iwe romthree experimnments
usi ng purified mAbs. 15 - ) Tabl e 18. Affl nity and Rate
Constants. R- Rate Constafts (rrean [err] SD)
Human mAb k[err] (Merr]sf[err]) - k[err] (s[eLr]) -
Klerr](Merrf) 20 1E11. 15 1.7 ([err] O. 15) x 10[err] 3.5 ( 0.09)
x 10[err] w. 5.0 x 10[err] - 6C1. 10 0>- .8 (10.44) x 10[err]
3.3 ([err] ©-04) x 10[err] 5.4 x 10[err] GL 9 1.2 ( 0.18)
x 10[err] - 9.4 ([err] 0.22) x 1;Q[er_r] 1.3 x Toferr] 6G5. 1
9.3 ( 1.1) OX 10[ err] 6.9 ( 0. 6)'6x 10[err] = 1:4 x 10[err]
10C5. 6 ©Z9. 4 ([err] O. 98) x 10PRe 1 ( 0.934 105err] 1.3 x
10[err] 25 = 2E4.2 8 ( 0.10) x 10[err] .5 ¢[err] 0.05) x
10[ err] 7-1 x 10[err] e 4D1. 2.5 ( D.55) X 10[err] 3.4
([err] 0.15§3x10[err] 7.3 x 10[enr] 71Q2. ' 2.4 ( 0.31) x
10[ err] 3.3 ( 0.07) x 10[err] 7.3 x 10[eer] ) 1F8. 3
1.8 ( 0.24) x 10[err] 3 ([errf 0. 14) X 10[er ] 4.3 x 10[err]
1&. 10 g-2.2 ([err] O. 26) x 10[;13 rl] 2.3 ( 0.03) x 10[®err] - 9.8 x
10[err] 30 = chi Leu3a 35) X 10[err] 2.3 ( 0.12) x
10[err] - 6.6 x 10[err] mec rate.and equilibrium
constants ph€sented Bn — iy \
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Table 19 were deternined with a Bl Acore, using antigen 35 (rc™)

coupled to the sensor chip and fl ow ng mAb over. These constants
were derived fromat |east three i ndependent experinents using
purified mAbs WO 97/ 13852 PCT/US96/16433

PCT/ Uso6/ 1643370 71852 250

Table 19. Avidity and Rate Const ant s Rat e Constants
(mean SD) 5 Human mAb K[ err] :QMgegr]s[err]) k[err] (s[err])
Klerr] (Merr]) 1E11. 15 ([err] 022) x 10[err] 4.5 ( 0.43)
x 10[err] 6.2 x 10[err] 6C1. 10 [err] 0.25) x 10[err] 4.0
([err] 0.63) x 10[err] 5.1 x 10[err] 1619 9.1 [err!)095) X
10[err] 2.2 ([errg O.71% x 1Qperr] 154.2 >e010[er25} 10 80 6G851 1.1 (
0.41) x 10[err] 1rO([err] ‘0. 34) X' 10[e'rr]' Ur bl et P Ydes. 6

7.4 ([err] 1.5) x 10[err] lﬁugierr] HGEE) x 10[err] 4.5 x 10[err]
2E4. 2 1.4 ( 0.15) &10[e 2.2 ( r] 0 25) X 10[err] 6.3 x 10[err]
4D1. 4 9.8 ([err] [err] x 10[err] 23x10[err]
1TR.2 1.7 (v 1x 1 1err] hrd (14 [err] 3.4 B err] 15
1F8. 2 PG [ O~ rr] 1.7 x
10[ err] 1%& 1.7 ( 0.04) x 10[err] 6 3 ( 0.49)Netl10[err]
2.7 x 10[err]
Xhol Sall
| & !
3
V £ S g
Kin '
pKC1 +H tH—E— B .
Not | Not|
Jk
3
V £ o '
K
pKvet +H———tt—E—8 &€
Not | Not |
Xho ! ' ' Sall
| x
v 235 l
4 Cx

Vicm VKm 1
pkC2 —H H 4 HQ}-L@—F -

-
- -
-
- - -
- -
S .- -
b -
-
-
- -

FiG. 32

SUBSTITUTE SHEET (RULE 26)




chi Leu3a 4.0 ([err] 0.45) x 10'[err] 1.2 ( 0.25) x 10[err] 3.4 x 10[err]

Leu3a 1.5 ( 0.30) x 10[err] 4.2 ( 0.49) x 10[err] 3.7 x 10[err] 20
Tabl e 20 provides equilibriumconstants for anti-CD4 mABs presented
in the scientigdéhisher ature. WO 97/ 13852 - perrusesinesss
PCT/ US96/ 16433 _ 251 Tabl e 20
Avidity and Rate Constants Reported for Anti- - CD4 nonocl onal
ant i bodi es _ R9F9g§onstants (mean SD) 5
Human mAb kferr] (Merr]sf[err]) err] (sf[err]) Klerr] (Merr])
CE9. 1(4) NR* NR 3.1 x 10[err]
cMI412(1) NR NR 5.0 x I O[err] 10
chi Leu3a(2) NR NR 1.0 x IO[err]
BL4( 3) NR Nco! Xh&\R 5.5 x 10[err] :
BBl 4( 3) NR b NR 3.3 x 10[err]
cA2 (5) NR ) NR ' 1.8 x 10[err]
CDP571( 6) NR 3K NR ' 7.1 x 10[err] 155
* NR = not reported 1245 : :
View e Cxk
=— PCR
JK _
Sall Ncol Xho!l - ' 235 _ Sall -
| , | Xhol| 4 Cx - |
T -7 Not! ‘g‘ Not |
Jk
12::;5 - Sall
Vi o ;
Notl } Xhol _Not|
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Cel | .

(1) J. Bi ol . 15E: Al 79. (2) J. Imunol. 145:2839. (3)
cin. Inmmunol. | nmunopath. 64:248. 20 (4) Biotechnol ogy. 10:1455.

(5) Mol. Immunol. 30: 1443. (6) European Patent Appl. #0626389A1.
25 oontdss avidity and affinity determ nations . PCT/US&84d33 bed

above were per‘?orrred wi th reconbi nant CD4
avidity of the human nonocl onal

(rc™).
anti bodi es for

To determ ne the
native Cb4 (nCh).

An

addi ti onal binding assay was u@ma hat does not require the antibody
to be 30 nodi fied. Specifically, serial dilutions of antibody
were incubated w SupTl cells for 6 hr on ice, washed and detected
any bound anti body"Wth FI Tgr goat anti-human Fc[lerr]. The Ka is
determ ned fromthe goncentfhti % t hat gi ves one-hal f of
t he maxi num fl uorescence 35 ur paraneter fit#was used). The
results denonstrate ten human § yna] anti bodi es bind
very wel | E BNCDH, Z ¥r|] (Table 21). Most
anti bodi es, ingl uding chine i Atp WO
97/ 13852 -v 7 PCY/ USEb gl ez
252 n® thap to rQ / ,;f 4 f ere%:wi n
anti gen densi t}g aspygl | as :'/;.;g ;;’f‘:;;@ 2t Y\ \ anti gens.
Z 5 ‘(.% IgG1
2 |
3 »n
2 0.2- Zﬁ} | Zr
.
0.0- j - ic 74
- 666 674 259 320 242 496 MOUSE LD. #
- KC1 IGMi HC1 HC1 HC1  TRANSGENE
FIG. 34
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5 Table 21. Avidity Constants Det er i ned

by Flow Cytonetry. Ka values (M1)
Rati o of Ka Human mAb r CD4 _ nCD4* _
(rCD4/ nCH4) 3P0 o713852 1ELL. 15 6.2 x 10[err] 3.3 61%
1.9 6C1 10 51 x 10[err] 31 % 10[err] ¥ Sfhhess
1GL. 9 4.2 x 10[err] 2.3 x 10[err] 1.9 6G5. 1
1.1 x 10[err] 1.9 X 10[err] 37/93%- 9 15 10C5. 6 4.5 x
10[ err] 1.8 X 10[err] 2.5 2E4. 2 6.3 X 10[err]
1.1 x 10[err] 5.8 4D1. 4 _ 2.3 x 10[err] 2.0 X
10[ err] 1.2 71QR. 2 - 3.4 X 10[err] 3.3 X 10[err]
1.0 1F8. 2 1.7 X 10[err] 3.2 x.10[ err] 0.5 20
1&. 10 2.7 x 10[err] 1.9 X 10[err] - 1.4 chi
Leu3a 3.4 x 10[err] 5.6 x 10[err] 6.1 * Human
nonocl onal anti bodi es were incubated in serial dilutions with 25 SupTl
cells for 6 hrs, washed twi ce and incubated with FITC conj ugat ed
goat anti-human Fcy antisera, washed and fixed. The Ka was
cal culated fromthe concentration of antibody yielding one-half - of
t he maxi mum fluorescence as determned froma four-paraneter fit. 30
Example 41. = Igentification of Nucl eotide Sequences Encodi ng Human
| gGkappa Anti-CD4 Anti bodiles. ] . -
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35

RNA transcri pt,
PCT/ US96/ 16430 97713852
allelic exclusion.
chain CDR segnents indicates
i mrunogl obul i n transgenes

five individua
t hat secrete human |1gG

Thi s exanpl e
hybri domas tested produces only
consistent with

In addition,

hybri doma cel |

denonstrat es
proper

sequence

one functi onal

that a each of the
heavy or

. WD 97/ 13852
253 T weaiusosyidags
anal ysi s of heavy and |ight

I i ght chain

that somatic nutation of the

has
i nes

'SR P

kappa nqmli:bﬂpa'

| ace.

5 Cells from
Ell, 1&, 6G5, 10C5, and 4D1)

antrbodies reactive with

human CD4, andg dPLiMed_LLﬂELlHDL% ce, were
used to |$olate RNAl codi ng eac ‘ li es 10
(Fishwild e al ] 1896, Nattre BiOtEChﬂO'qu 1 The RNA was
used as a s@gEllateN o synthesize cDNA| ¢ | to
anplify hungyﬂlq ga and kappa tr R usi ng
prinmers speogi1 for “human VH, VHapi R, and Ckappa (Tayl or et
al. 1992, 18 120, 16 arrick, J.W, et al.
(1989), Bi o/ecH ks, et 2 ’ 91). Eur.
J. Immunol . 210498 e e 0 —— 1 FTHB— Rt 6,
579-591). The I ﬂﬁ% 3/105 106 F@a 1Pghi10d é@ﬁences
wer e ol oned i nt of @lPonwgsawm BTN oo SR B ST

det er m ned.

Anal ysis of the 5@ﬂgﬁp0ﬁ§1§@ﬁnnlng the heavy chain VDJ
and light chain VJ junctions revealg¢hdgn- _,r_qg§7 heavy and

I i ght chain

transcripts for each of the 5 clones,_ and sonme cases additiona
out - of - franme sterlle transcrlpts _ FIG. 37A
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25 representing non-functional alleles. Consistent with pr oper

functioning allelic exclusion, in no case was : there nore than one
uni-que functional heavy or |ight chain transcript identified for each
of the indivigddsss: clones. Partial nucleotide sequencagtiusvssash of
the ten 30 functional transcripts are assigned the follow ng

sequence |.D. No's: |ElIl gamma [Seq. |I.D. No. 1]; I|EI kappa [ Seq.
|.D. No. 2]; 1& ganma [Seq. |.D. N039ﬁ53 1&x kappa [Seq. |.D. No.
4]; 6Gb ganmma [Seg. |.D. No. 5]; 6Gb kappa [Seq. |.D. No. 6]; |10CS
gamma [Seq. |.D. No. 7]; 35 | 0C5 kappa [Seq. |.D. No. 8]; 4D1 ganmm
[Seq. I.D. No. 9]; 4Dl kappa [Seq. |I.D. No. 10] and are presented in
Tabl e 22. Al sequences are presented in a5 to 3 orientation.

WD 97/ 13852 _ PCT/ US96/ 16433

254 Tabl e 22. Partial Nucl eotide Sequence for

Functional Transcripts 5 ~ IEIl gamma [Seq. |.D. No. 1]

TGCACAAGAACATGAAA T TCCTCCTCCTW
GGGTCCTGTCCCAGET WWA 'TGTTGAAGCCTTCGG DAY 14
AGACCCT GT CCCT CAC{POOLED SERUM GGT GAGT gé/(\GTGGTTACTTCTGGA 10
GCTGGAT CCGCCAGCCEROMBMMGEEGGECT GRAGT GEAE BEGGGAAATCCATCATC
GT GGAAGCACCAACT ACAACCOGT COCT CGAGAGT CGAEECACCCTATCAGTAGACA
e HC1-57 HUMAN Ig 8@1 o -

MINILOCUS TRANSGENE

POOLED SERUM =
%nom 3MICE) ~

(1] . i1
107 102 108 10* 105 106

RECIPORCAL SERUM DILUTION -
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Z E2- 2]
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201 1

o
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o—n —ra—- 0 i N ———
10! 102 103 104 105 108 10" 102 103 104 105 106
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@ 415nm
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CGTCCAAAAACCAGT TCTCCCT GAGGCT GAGT TCTGT GACCGCCGCGGACACGECTG
TGTATTACTGTGCGAGAGACATTACTAT GGT TCGGGGAGTACCT CACT GGGGCCAGG
GAACCCTGGTCACC 15 | EIl kappa [Seq. |.D. No. 2] |
GACAGACT TCACT CieheipAEACCAGACT GGAGCCTGAAGATTTTGCAGTGTATTA  peTrUs9s/16433
CTGTCAGCAGTATGGT AGCT CACCCCTCACT T TCGGCGGAGGGACCAAGGT GGAGAT

CAAACGAACT GTGECGECACCATCTGTICTTCATCTTCCC 20 | @ gamma [Seq. |.D. No.
3] TCCACCATCATGGEGGT CAACCGCCAT CCTCCTGECTGI TCTCCAAGGA
GTI'CTGT GCCGAGGT GCAGCT GGTGCAGT CTGGAGCA GCCCCEEGAG

TCTCTGAAGATCTCCTGTAAGGGT TCTGGATACAGCTTTACCAGT TACTGGATCGCC 25
TGGGET GCCCCAGAT GCCCCEGAAAGGECCT CGAGT GGAT GEGCGATCATCGATCCTGCT
GACTCTGATACCAGATACAACCCGT CCT TCCAAGGCCAGGT CACCATCTCAGCCGAC
AAGT CCATCAGTACCGCCTATTTGCAGT GGAGCAGCCT GAAGGCCT CGGACACCECC
ATGTATTACT GT GCGAGACCAGCGAACT GGAACTGGTACTTCGT TCTCTGEGEECCGT

GGCACCCTGGTCACT 30 . | @ kappa [Seq. |.D. No. 4]
GACAGATTTCACTCTCA GCAGCCTGAAGATTTTGCAACTTATTA
CTGTCAACAGTTTAT TA( ENET GGGACCAGGGTGGA DAY 14
GATCAAACGAACTGTGGQFGmQﬁoggﬁm TCATCT 354 6G5 gammma [ Sdqg. |.D.
No. 5] TGCAEBO(@WEBAAACACCTGT@E‘?CTTCQTCCTCCTGGTGGCAGCTC@CAGAT
GGGTCCTGTCCCAGGTGCAGCTACAGCAGTGGGGOGCA@&CT GTTGAAGCCTTCGG
97/ 13852 e HC1-57 HUMAN Ig w©1 PCT/ US96/ 16433
255 MINILOCUS TRANSGENE
(POOLED SERUM '
FROM 3 MICE) P I
S ‘ 10! 102 103 100 105 108
RECIPORCAL SERUM DILUTION .
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AGACCCTGTCCCTCACCT GCGCTGT CTATGGTGGGTCCTTCAGTGGTTACTACTGGA
GCTGGATCOGCCAGCCCOCAGGT AAGGGGCT GGAGT GGATTGGGGAAATCAATCATA
GTGGAAGCACCAACT ACAACCCGT CCCTCAAGAGT CGAGT CACCATATCAGT CGACA
.CGTCCAAGAAO%MTGAAACTGA&TCTGTGACCG@GCGGACACGGCTG 5 PCTIUS96/16433
TGTATTACTGT TTAATTGGTTCGACCCCT GGGGCCAGGGAACCCT GG TCACC
6G5 kappa [Seq. |.D. No. 6] '
GACAGAT TTCACTCTCACCAT CAGCAGCCT GCA GATTTTGCAACTTACTA 10
TTGTCAACAGGCTAATAGTTT ACACT T.T TG CAGEGGACGAAGTECGAGAT :
CAAACGAACEGT GECTGEACCAT CTGFCETCATETIONC © & (B 11065 :ganma [Seq. |.D. No.
7] ATGAEAGADGT GEBGT T CTECET.CCTOC T AT GGCAGCT.OCEAGAT GBSTECTGTCC 15

CAGGT GCAGETACEGGAGTGE@CEEAGGACTGT TGAAGCCT TOGEAGACECT GTGC:
CTCACCT GOGCT GECEAT GGE@GT CCT FCAGT GGT TACTACT GGHCT GEATCOGC:
CAGCCCCCAGGT SCT GEAGT GGAT TEGEGARAT CAAT CATAGTGGEAGCAGC
AACT ACAACCCGT € CT CAAGAGECGAGT CACCATAT CAGT CGA \GAACH
CAGTTCTCCCT GABSCT GAGGT CHGT GACCGCHBOGGACACGGECT GTGTAETAGTGT £ 20
GCGAGAGT AATTAAT TGGT TEGAGCCCT GEGECEAGGGAACCCT GGT CARESECTEC TCAG
10C5 kappa [Seq. |.DE N& 8] 2 "9
ATGGACAT GATGGT COCCGCECAECTCCTGEEETCCT,GCTGCTCTGGTEECCAGET 25
TCOCAGATGOGACAT CCAGAT 8ACEEAGT CTCCAECTTGEGTST CTGCATETGEAGGA
GACAGAGT CACCAT CACT EGECGECGAGT CAGEA

TATCAGCATAAACCA

ggtt

O 4

CAAAGT GGGGT CCCATCAARSST TGAGCGGCA
ACCATCAGCAGCCTGE GG EGARCRT TTTGCARCT TAETARLGE
AGITTCCCGTACACT®IT GEIEACGAA S E
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GAGGT GCAGCTGGT GCAGT CTGGAGCAGAGGT GAAAAAGCCCCGGEGAGTCTCTGAAG 35
ATCTCCTGTAAGGGT TCTGGATACAGCT TTACCGGCTACT GGATCGECTGEGTGCGC
CAGAT GCCCGGGAAAGGCCT GGAGT GGATGGGGATCATCTATCCTGGTGACTCTGAT
ACCACATACAGCCC 591 485AAGGECCAGGT CACCATCTCAGCCGACAAGT CCATC
AGCACCGCCTACCT GCAGT GGAGCAGCCT GAAGGCCT CGGACACCGCCATGTATTAC
97/ 13852 PCT/ US96/ 16433
256 TGTGCGAGAGACCAACTGGGCCTCTTT, CTGGGGECCAGGGAACCCTGGTCACC
GTCTCCTCAGCCT CCACCAAGGGCCCATCGGTCTT CCCTCCTCCAAG _ AACCTT 5
4D1 kappa [Seq. |.D. No. 10] :
ATGGACATGE%EHTCCCCGTTCAGCTCCTGEEECTCCTGCTGCTCTGTTTCCCAGGT
GCCAGATGT GACATCCAGATGACCCAGT CTCCATCCTCACTGTCTGCATCTGTAGGA
GACAGAGT CACCATCACT TGT CGGECGAGT CAGGGTAT TAGCAGCTGGT TAGCCT GG '
TATCAGCAGAAACCAGAGAAAGCCCCTAAGTCCCTGATCTATTCTGCATCCAGTTTG 10
CAAAGT GCGGT CCTATTAAGGTTCA GATGKIAAGTTGCAGAGAGGA 5@
ACCATCAGCAGCCTGCAGCCTGAAGATTTTGCAACTTATTACTGCCAACAGWATGAT

" l

AGTTACOOGTACA AT
GCACCATCTGICT CAGCTSPTT 1geof

e sont 3225&%‘}?@2&“ ﬁ’tcﬁ%&ﬁcngmé&ﬁfcépﬁ‘fqéﬁ&mﬁgsm 2458hous

t he am no acid sequences derived for each of the ten CDR3 regions,
TGTCAGAGCC CTGGGGAGGA ACTGCTCAGT TAGGACCCAG AGGGAACCAT 200

Me

PCTNUS96/16433

GGAAGCCCCA

- tGluAlaPro

agggggaacc

ctgctcagca
ctctactcaa
ttttatttcc

CCAGCCACCC

. ProAlaThrtL

GGCCAGTCAG
gAlaSerGln
GCCAGGCTCC
1yGlnAlaPr
ATCCCAGCCA
IleProAlaA
CATCAGCAGC
rIleSerSer
GTAGCAACTG
rgSerAsnTr
AGACCATCAG

AGCTAGTGGG

GCTCAGCTTC TCTTCCTCCT
AlaGlnLeul euPheleule
atgaggtggt tttgcacatt
agaaatataa ttaaaaftca

agacagttgg ttfgatcttg

aatttcagAT ACCACCGGAG

GCTACTCTGG CTCCCAGgtg
ulLeuleuTrp LeuPro

agtgaaaact cttgccacct
aagtatatca acaattttgg
attacatgag tgcatttctg

AAATTGTGTT GACACAGTCT

~Asp ThrThrGlyG lulleValLe uThrGlnSer
TGTCTTTGTC TCCAGGGGAA AGAGCCACCC TCTCCTGCAG

euSerlLeuSe rProGlyGlu
AGTGTTAGCA GCTACTTAGC
SerValSerS erTyrlLeuAl
CAGGCTCCTC ATCTATGATG
oArgleuLeu IleTyrAspA
GGTTCAGTGG CAGTGGGTCT
rgPheSerGl ySerGlySer
CTAGAGCCTG AAGATTTTGC
LeuGluProG luAspPheAl
GCCTCQCACA GTGATTCCAC

ArgAlaThrL
CTGGTACCAA
aTrpTyrGln
CATCCAACAG
laSerAsnAr
GGGACAGACT
GlyThrAspP
AGTTTATTAC
avalTyrTyr

euSerCysAr
CAGAAACCTG
GlnLysProG
GGCCACTGGC
gAlaThrGly
TCACTCTCAC
heThrLeuTh
TGTCAGCAGC
CysGLnGLlnA

ATGAAACAAA

AACCCCAACA

pPro
TGTTTACTAG ATTATTATAC

GT
FIG. 41
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20 and the assignnents for germine gene segnents I ncor por at ed
I nto each of the genes encoding these transcripts. The gerniine
assignments are based on publ i shed gene sequences avail able fromthe

Nat i onal r for Biotechnol ogy Information, “bt'onﬁbtkkgﬁﬁﬁﬁ of 25
Naﬂ%?gi{l&ﬁgnstitut es of Heal th, Bethesda, M. Al'so see: Cook

Medi ci ne,

et al. 1994, Nature Genet. 7, 162-168; Tom i nson et al. 1992, J. Mbl.
Biol. 227, 776-798; Nhtsuda et al, 1993, Nature Genet. 3, 88-94;
Schabl e and Zachau, 1993, Biol 4388m Hoppe- Seyl er 374, 1001-1022; 30
Cox et al. AG®ECGGEIGC AﬁAﬂGﬁﬁﬁAﬁlTGZAGAGBGA88®AAE€AGﬁRﬂGGiCTCTGCA als@ 1981,
Cell 27, 583-591; Ichihara et al. 1988, EMBO J. 7, 4141 4150; Yanmada
et al. 1991 §g@gc % 147,
1720-1729. &C §F£aﬁtT|%?ﬁngE§§C cggAﬁF$§§T€?i§S egnen age in Egﬁildona

Transcri pts.

Jk

| . D.
No. 67)

CCCTACGD CgﬁmQAT ATCAA!K;CCT GGGTCAGAGC TCT GGGGAGG 150
PCT/ US96/ 16433

CTCTTCCTCC
LeuPheLeul
ttgcacatca

taaaattcao
ttgattttga
CCACCGGAGA
hrThrGlyGl

CCAGGGGAAA
ProGlyGluA

CTACTTAGCC

rTyrLeuAla
TCTATGATGC
leTyrAspAl

 AGTGGGCCTG

SerGlyProG
AGATTTTGCA
uAspPheAla
[TGATTCCACA

DI TWRGVPH RKET@€T€RG°TWAUG%COQQY
(Se

TGCTACTCTG_

euleukLeuTr
gtgaaaactc

aatagatcaa
ttdcatgagt

AATTGTGTTG
ulleVallLeu
GAGCCACCCT
rgAlaThrLe
TGGTACCAGC
TrpTyrGlnG
ATCCAACAGG
aSerAsnArg
GGACAGACTT
1yThrAspPh
GTTTATTACT
ValTyrTyrC

257

| E11

GACBGAACTAA2GGMGCCAK AGCGCAGCTT | 200 ( Sed.
. D. M etGluAlaPP ofiGinLeu
gaggggaata tgaggtgtct 250

GCTCACAGgt
pLeuThr
ctgccacctc

~caattttggce

gcatttctgt

ACACAGTCTC
ThrGlnSerP
CTCCTGCAGG
uSerCysArg
AGAAACCTGG
1nLysProGl
GCCACTGGCA
AlaThrGlyI
CACTCTCACC
eThrLeuThr
GTCAGCAGCG
ysGLnGLnAr

TGANACAARA_ACCCCAACAA

TTATTATACC
GTGTTAGCAT

TCCAAAATTA

tgctcagcaa

‘tctactcaaa

tttatttcca

gaaatataat

gacagtgggt

atttcagATA
AspT

CAGCCACCCT GTCTTTGTCT

roAlaThrie
GCCAGTCAGG
AlaSerGlnG

CCAGGCTCCC
yGlnAlaPro

TCCCAGCCAG

1leProAlaAr
ATCAGCAGCC:

IleSerSerlL
TAGCAACTGG
gSerAsnTrp
GACCATCAGT

uSerlLeuSer
GTGTTAGCAG

lyValSerSe

AGGCTCCTCA
Argleuleul
GTTCAGTGGC
gPheSerGly
TAGAGCCTGA
euGluProGl
CATCACACAG)
His |
GTTTACTAGA

AGCTGCTTCC TTTACAGACA GCTAGTGGGG TGGCCACTCA

CTCAGCTCTA TTTGGCCATT TTGGAGTTCA

CTTATGTTAG TCCATTGCAT CATACCATTT

FIG. 42
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12  PANWKWYFVL VH5-51 DHQ52 JH2 QQFI SYPQLT VKLI 8 Jka

(Seq. 1.D. (Seq. 1.D. No. 64)

No. 68) 5 6Gb VI NWFDP VH4- 34 n. d. JH5 QQANSFPYT VKL19
Jk2 _ - woothR&e |.D (Seq. 1.D. PCT/US96/16433
No. 65) No. 69) | 0C5 VI NWFDP VH4- 34
n. d. JH5 QQANSFPYT VKL19 Jk2 10 4D1 DQLGLFDY VH5-51
DHQB2 JH4 (QQYDSYPYT VKL15 4403 (Seq |.D.

(Seq. 1.D. No. 66) A

n.d. coul d n@CGEECAAGEr FLAFTTEEAT GUIESG(de GCCGCCCQ’&QuéﬁE@CAG GC 50
Exanple 42. 15 Construction of Mnigenes for Expression of Human

| gGkappa Ant i metﬁctm&ammmmmmc TCAGTTAGGA 1@@ This

exanpl e deno rocess o

heavy ohai n_ ACUCGARAGED 'c‘i’\A‘émpﬁ aGBEL R i, s )

whol 'y art|f|C|aI

gene

I|n

anplified ~V heavy and NEtGkﬂuThﬂﬂﬁpﬁlQtﬁmnbeqbeuﬁe@ekﬁuhﬁpﬁﬁeused to

200The
I ncl udes the kappa const ant

reconstruct QQHWHQKRHWBI!AG@R@QQ%gbgaatu&gggnatgyttttgc atgtcagtga

kappa |ight &l
Sequences %ﬁﬁ ?*?# g@bﬁm’c btEragtiine Seotscle qedipcoatn, (2507

upstream of the initiator methionine can be digested with H ndl |
Bbsl, and cl coickhdagatgOataisiagiggeoataatitetg gctctighgn gaagagashs 390

reconstruct a conplete light chain 30 codi ng sequence together with a

pol yadenyl at i ggei¢ddett agattacatg ggtgactttt ctgttttatt tccaatctca

gATACCACCG GAGAAATTGT GTTGACGCAG TCTCCAGGCA CCCTGTCTTT
AspThrThrG lyGlulleVa lLeuThrGln SerProGlyT hriLeuSerLe
GTCTCCAGGG GAAAGAGCCA CCCTCTCCTG CAGGGCCAGT CAGAGTGTTA
uSerProGly GluArgAlaT hrLeuSerCy sArgAlaSer GlnSerVal$S
GCAGCAGCTA CTTAGCCTGG TACCAGCAGA AACCTGGCCA GGCTCCCAGG
erSerSerTy rLeuAlaTrp TyrGInGLnL ysProGlyGl nAlaProArg
CTCCTCATCT ATGGTGCATC CAGCAGGGCC ACTGGCATCC CAGACAGGTT
LeuLeulleT yrGlyAlaSe rSerArgAla ThrGlyIleP roAspArgPh
CAGTGGCAGT GGGTCTGGGA CAGACTTCAC TCTCACCATC AGCAGACTGG
-eSerGlySer GlySerGlyT hrAspPheTh rLeuThrIle SerArgleuG
AGCCTGAAGA TTTTGCAGTG TATTACTGTC AGCAGTATGG TAGCTCACCT
1uProGluAs pPheAlaVal TyrTyrCysG 1nGlnTyrGl ySerSerPro
CGCACAGTGA TTCAGCTTGA AACAAAAACQ TCTGCAAGAC CTTCATTGTT

TACTAGATTA TACCAGCTGC_TTCCTTTACA_GATAGCTGCT GCAATGACAA

CTCAATTTAG CATCTCTCTC_TGCTTGGGCA'TTTTGGGGAT CTTAAAAAAG

TAATCCCTTG ATATATTTIT GACTCTGATT CCTGCATTTT TCCTCAGACC

AAGATGGACA GCCAGGTTTA AGCACAGTTT CACAGTAATG GCCACTGGAT
FIG. 43
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WD 97/ 13852 PCT/ US96/ 16433

258 This cassette can be isolated as a Hindll1/Notl fragnent

and ligated to transcription pronoter sequences to create a

functi onal P ,for transfection into cells. PCT/USSS/1 683 gamal
heavy chain plasm pCG7-96, 5 I ncl udes the human ganmmal constant

regi on and pol yadenyl ation site [Seq. I D No. 12], such that gama
sequences anplified with 5' prlner%é |ncI ude Hindi| | sites
upstream of the initiator methionin digested with H|nd|I and

N R e R NN

with a pol yadenyl atioen site. This cassette can be isol at ed as a

Hi ndl | | / SgkirGEGeMENCTGAGCTAGIIGET GAGTTAENTCAGATEOGC CAGCTATGOANt eX@gsequences
to create a functional mnigene for 15 transfection into cells.

hybr i domatCRATCRCC A< Get FFCCCA TQRECIRATE ATTTRRATSE, E#’@WC dt ?. ant

chain " m nigenes. The nucﬁgiﬁggéiiequences of heavy and Ilghé
chain traR88ECEEETE r CRETRAAGHO! fdCEDGETGAGA GEE&' t4P@esi gn an
over | appi ng set of synthetic ol i gonucl eotides to create synthetic V

sequences GAATIAGACC CAGPCAGER! ATAGTATEGAICATVAAGGGTEPCTIGATFEAGS (48D nat ural
sequences. The synthetic heavy and a g%ql Eeg Glrﬂequences

(5500 G bRl O e st 7

repeated eubesblyle ubedkewlst CysPhePronterrupted to facilitate

ol i gonucl emrgtﬁttasyntbgscsagggt gctcagteck gapttactati taggggnaatal 35&ins| ati on
initiation sites ' .

tctcttacaa catgattaat tgtgtggaca tttgttttta'fgtttccaat 400

ctcagGTGCC AGATGTGACA TCCAGATGAC CCAGTCTCCA TCCTCACTGT 450
GlyAla ArgCysAspI leGlnMetTh rGlnSerPro SerSerleu$
CTGCATCTGT AGGAGACAGA GTCACCATCA CTTGTCGGGC GAGTCAGGGT 500
erAlaSerVa 1GlyAspArg ValThrIleT hrCysArgAl aSerGinGly
ATTAGCAGCT GGTTAGCCTG GTATCAGCAG AAACCAGAGA AAGCCCCTAA 550
IleSerSerT rpLeuAlaTr pTyrGinGln LysProGlul ysAlaProly :
GTCCCTGATC TATGCTGCAT CCAGTTTGCA AAGTGGGGTC CCATCAAGGT 600
sSerLeulle TyrAlaAlaS erSerLeuGl nSerGlyVal ProSerArgP
TCAGCGGCAG TGGATCTGGG ACAGATTTCA CTCTCACCAT CAGCAGCCTG 650
heSerGlySe rGlySerGly ThrAspPheT hrLeuThrIl eSerSerLeu
CAGCCTGAAG ATTTTGCAAC TTATTACTGC CAACAGTATA ATAGTTACCC 700
GlnProGluA spPheAlaTh rTyrTyrCys GlnGlnTyrA snSerTyrPr
ACCICACAGTG) TTACACACCC AAACATAAAC CLCCAGGGAA GCAGATGTGT 750
o I S
GAGGCTGGGC TGCCCCAGCT GCTTCTCCTG ATGCCTCCAT CAGCTGAGAG 800

TGTTCCTCAG ATGCAGCCAC ACTCTGATGG TGTTGGTAGA TGGGGAC 847
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30 wer e incorporated according to Kozak's rul es (Kozak, 1991, J.

Biol. Chem 266, 19867-19870); and, Hindll]I sites were engi neered
upstream of the translation initiation sites. A. Synthetic
kappa |ight chgpe713839 Li ght chain PCR reaction 1. PCT/US96/16433
The foll ow ng oligonucl eotides were pool ed: o- 548 [Seq. |.D. No.
13], 0-549 [Seq. |I.D. No. 14], o0-550 WD 97/ 13852
PCT/ US96/ 16433 3 259 . [Seq. I.D. No.
15] o0-551 [Seq. |.D. No. 16], o0-552 [ggég |.D. No. 17], 0-563 [ Seq.
|.D. No. 18], 0-564 [Seq. |I.D. No. 19], 0-565 [Seq. I.D. No. 20],
0-566 [Seq. |.D. No. 21], 0-567 [Seq. |I.D. No. 22], and anplified
with the 5 following 2 priners: ~0-527 [Seq. |.D. No. 23] and 0-562
" [Seq. 1.D. No. 24]. Li ght chain PCR reaction 2.
foll owi ng ol igonucl eoti des were pool ed: o- 10 553 [Seq. |.D. No. 25],
0-554 [Seq. |I.D. No. 26], 0-555 [Seq. |.D. No. 27], 0-556 [Seq. |I.
No. 28], 0-557 [ Seq. |.D. No. 29], 0-558 [Seq. |.D. No. 30], o0-559
[Seq. I.D. ' No. 31], 0-560 [Seq. I.D. No. 32], 0-561 [Seq. |.D. No.
33], 0-562 [Seq. |.D. No. 24], and anplified with the 15 follow ng 2
primers: 0-552 [Seq. |I.D. No. 17] and o0-493 [Seq. |I.D. No. 34].
0 5 10 15 20 25 30 35 40 45
IllllIlllllIllllli'llllllll_llllllll'llllllllllll
65.5 658 65.15 65.3
Vi Vkm Vi Vi
— H—i H H— KV4
X
Jk
65.3 235
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Li ght chain PCR reaction 3. The products of light chain PCR

reactions 1 and 20 2 were then conbined and anplified with the follow ng
t wo prinmers: 0-493 [Seq. |.D. No. 34] and o-527 [Seq. |.D.
No. 23]. . 0 97113852 The product of light chain PCR reagld 16455
t hen di gesteavw?t Hindl Il and Bbsl and cloned into 25 Hi ndl '/ Bbsl
di gested pCK7-96 [Seq. |.D. No. 11] to generate pLC6GH [Seq. |.D.
No. 35]. B. Synthetic garmwn y chain. 30 Heavy chain PCR
reaction 1. The foll ngg ol i gonucl eoti des were pool ed: o-
528 [Seq. |.D. No. 36], 0-529 [Seq. I.D. No. 37], 0-530 [Seq. |.D.
No. 38], 0-531 [Seq. I.D. No. 39], 0-532 [Seq. |.D. No. 40], o0-543
[Seq. |.D. No. 41], 0-544 [Seq. |I.D. 35  No. 42], 0-545 [Seq. |.D. No.
43], 0-546 [Seq. |.D. No. 44], 0-547 [Seq. |.D. No. 45], and
anplified wth the rollowmng 2 priners: 0-496 [Seq. T.D. |No. 46] and
0- 542 [ Seq. IKB‘I No. 47].  CLONE 92-09A-4RFFAS2/ 13852
PCT/ US96/ 16433 ' 260 Heavyy chain PCR
reaction 2.- ACTING The foll ow ng oligonucleotides wereg pool ed: o-
533 [Seq. |.D. No. T 0-534 [Seq. 1.D. No. 49], o-535
BSA '
=z
i
2 HUMAN CD4
2 .
< e
NCA-2| % i e )
NCA| -
0 05 1.0 15 20
ELISA ABSORBANCE
KLH CLONE 92-09A-1D7-1-7-1
ACTIN
- BSA
w .
2 HUMAN CD4
Z
< T Ty YR '
| NCA-2 % A )
NCA

Ll T T

0 0.5 1.0 1.5 2.0
ELISA ABSORBANCE
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[Seq. I.D. No. 50], 0-536 [Seq. |.D. No. 51], 0-537 [Seq. 5 |.D. No.

52], 0-538 [Seq. |I.D. No. 56], 0-539 [Seq. |.D. No. 53], 0-540 [ Seq.
|.D. No. 54], 0-541 [Seq. |.D. No. 55], 0-542 [Seq. |.D. No. 47],
together w th tygohsaakat ed 439 bp Bbsl fragnment of pCG/-&&rlisRAesss- D
No. 12] and anplified with the followng 2 priners: 0-490 [Seq. |.D.
10 No. 57] and 0-520 [Seq. |.D. No. 58]. Heavy chai n PCR
reaction 3. The produca_ﬁ heavy chain reactions 1 and 2
were then conbined and anplified with the Tollow ng two 15 primers:

0-520 [Seq. I|.D. No. 58] and oég [ %é EEEE No. 59].

The product of heavy chain rea tHBE=SS digested with Hindl |
and Agel and cloned into HigdiEEBge @pesfed pCG7-96 [Seq. |.D. No.
12] to 20  generate pHOsGS [ BE SES®. BBEE | Tabl e 24.
Primers, Vectors and Products == == ===X< Used in Mnigene
Construction 25 pCK7-SB= e 1SE IgESS ' '
TCTTCCGCTTCCTCGCTCACTGACT B D

GTATCAGCTCACTCAAAGGCGGTAATACG

AGI TCGGTGTAGGT CGT TCGCTCCAAGCT
CCCGACCGCTGCGCCT TATCCGGTAACTAT (S
GACTTATCGCCACT GGCAGCAGCCACT GGT.

GGCGGTGCTACAGAGT TCTTGAAGTGGT CGERETR S .
GTATTTGGTATCTGCGCTCTGCTGAAGCCA eI e
TCTTGATCOGGCAAACAAACCACCGCTGETASRECTEE BE TG BBCAAGCAG
= P ]
S8 BEEE BEEE
€S SESE SE£ES
S8 33IBS SSSSE N
. EE-E EEE <«
£ S o
e =<
E Z
g E g
2.8, £ S
= 88 _ 2. EF
= Bf BEEE 3T
=8 2255 SESE
BE 88k EE8FS
T SIS SSSS
SES SSeS 3SS8S
Sk SgEgE sssSS
B2 SSEE BEEE
-t
EE EEEE EEEE
— —— -l et
e =gk BEEE
N ESS SSSS SSXSS
£ S5 SSEE EEEE
33 =333 SSSS
B2 SS828 33=SS
EE SSEEES EEEE
SE S388 SSEE
@z SE8E suss
=B gmEg |Eo
T8 3 I8 Qs
BEE ExEE ESE
P qu-.‘-?. - LD OO T
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WO 97/ 13852 PCT/ US96/ 16433
261 CAGATTACGOGCAGAAAAAAAGGAT CTCAAGAAGATCCTTTGATCTTTTCTACGGGG
TCTGACGCT CAGT GGAACGAAAACT CACGT TAAGGGAT TTTGGTCATGAGATTATCA
AAAAGGATCTT TTTAAATTAAAAATGAAGT TTTAAATCAATCTAA
AGTATA‘TATGA%%GACAGTTACCAATGCTTAATCAGTGAGGCACCT 5 PCT/US6/16433
ATCTCAGCGATCTGTCTATTTCGT TCATCCATAGT TGCCTGACT COCCGT CGTGTAG
ATAACTACGATACGGGAGGGCTTACCATCT GCAATGATACCGCGA
GACCCACGCTCACCGGCT CCAGATTTATCAGCAAT GOCAGCCGGAAGGECC
GAGCGCAGAAGT GGTCCTGCAACT TTATCCOGCCTCCATCCAGTCTATTAATTGTTGC
CGGGAAGCTAGAGT AAGTAGT TCGCCAGT TAATAGT TTGCGCAACGT TGTTGCCATT 10

. GCTACAGGCATCGT GGT GTCACGCTCGT CGT TTGGTATGGCT TCATTCAGCTCCGGT
TCCCAACGATCAA GTTACATGATCCCCCATGT TGTGCAAAAAAGCGGT TAGC
TCCTTCGGT CCTCOGATEGTTGT CAGAAGT AAGT TGGCCGCAGT GI TATCACTCATG
GTTATGGCAGCACTGCATAATTCTCTTACTGTCAT AAGATGCTTTTCT
GTGACTGGTGAGT CCAAGT CATTCTGAGAAT ATGCGGOGACCGAGT 16
TGCTCTTGCCCG(gFCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAA
GTGCTCATCATTGRARAGGT TCTTCGGGEGECGAAAACT CTCAAGGATCTTACCGCTG
TTGAGATCCAGT TCLAT GTIAACCCACT CGT GCACCCAACT GATCTTCAGCATCTTTT
ACTTTCACCA! TCTGGGT GAGCAAAAACAGGAAGGCAAAAT GCOGCAAAAAAG
GGAATAAGGGCGAGACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTAT 20
TGAAGCAT TTATCRGEP AT TGTCT CATGAGCGGATACATATTTGAATGTATTTAG
AAAAAT AAACAAAEAGGGET TCCGOGCACAT TTCCCCGAAAAGT GCCACCT GACGTC
TAAGAAACCATTATR ATCATGACAT TAACCTATAAAAAT AGROEIUMAN KARBACCC
TTTCGICT TTCAGTGATGACGGT GAAAACCTCTCACAIMMANARET CCCG
GAGACGGT CACAGE TaG5AT GTAAGCGGAT GCCGGGAGCAGREAMARGAMBACC 25 -
GOGT CAGCGGGT G GGOGGGT GT CRGGGECTGGCTTAACT AT GOGECATCAGAGCAG
ATTGTACTGAGAGT GCACOATAT GCGGTGFGAAATACCGCACAGATGOGTAAGGAGA

-

-
N -
~ -
-

) e A
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AAATACCGCAT CAGGCGCCAT TCGCCAT TCAGGCT GCGCAACT GT TGGGAAGGGECEA
' TCGGTGCGGGCCTCTTCGCTAT TACGCCAGCT GGCGAAAGGGGGAT GTGCTGCAAGG
CGATTAAGT TGEGTAACGCCAGEGT TTTCCCAGT CACGACGT TGTAAAACGACGEECC 30
AGT GCCAAGCT AGGHd d7isagse | CCAACCACCAAT CTCAAAGCT TGGTACCCGGGAG ‘PCT/US96/16433
CCTGT TATCCCAGCACAGT CCT GGAAGAGGCACAGGGGAAATAAAAGCGGACGGAGG
CTTTCCTTGACTCAGCCCCTGCCTGGTCTTCTTCAGACCTGI TCTGAATTCTAAACT
CTGAGGEGEEGT CGGATGACGT GGCCATTCTTTGCCT. I GAGT TTACTGCAAG
GTCAGAAAAGCATGCAAAGCCCT CAGAATGECT CCAACAAAACAATT 35
TAGAACTTTATTAAGGAAT AGGGEGGAAGCTAGGAAGAAACT CAAAACATCAAGATTT
TAAATACCCTTCTTGGTCTCCTTGCTATAATTATCTGGGATAAGCATGCTGITTTCT
GICTGI CCCTAACATGCCCTGIGATTATCCGCAAACAACACACCCAAGGEECAGAACT

TTGTTACTTAAACACCATCCTGT TTGCTTCTTTOCT CAGGAACT GTGECTGCACCAT WO
97/ 13852 PCT/ US96/ 16433
262 CTGTCTTCATCTTCCCGCCATCTGATGAGCAGT TGAAATCTGGAACTGCCTCTGT TG
TGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTCIEATA
ACGCCCTCCAATCGAR r;v,-.\-u SACCACCGACARLAACGGACA
GCACCTACAGCCT CAGH SEFECEABUNACACA 5
AAGTCTACGCCTGCd : ' LS v;
TCAACAGGGGAGAGT ]lu Jm_ %555
TGACCCCCTCCCATAE ;““_,,. SCTCTGACK ORI C ; t‘-ﬁﬁmx
:_- : S e - » hu-txgK+
TGCGGTCCTCCAGCT, 7 ; = g g
TGCTAATGTTGGAGA R TC 10
TCTTTCCTCAATTTAA] TACCRAL A TA
TAAGGGACTAAATATE & ]
TCATTCTATTTTACCCTATCATCCTCTGCAAGACAGTCCTCCCTCAAACCCACAAGC
CTTCTGTCCTCA
ATTCGTAATCAT TC
o #7656
N - mojl-, moK-
@
4}
w
s |
o
E 102 - 10° 102 10° 10¢
#7777
104 wild type
f""\ _ .
100N | 100
100338 ., T D
10° 10' 10° 10° .10* 10° 10' 10° 10° 10¢
mouse [ —— human pt ————
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15  CACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGOCTAATGAGTGA
GCTAACTCACATTAATTGCGT TGCGCT CACT GOCCGCT TTCCAGT CGGGAAACCTGT

CGTGCCAGCT GCATTAAT GAAT CGGOCAACGCGOGGEGAGAGGOGGT TTGCGTATTG GGOGC 20
CG7- 96 [ Se

pGAACTCGA[GCAq MTCTCXI{BCAC{BCCAGGCCTGACCTTC{BCTTTCIIDC PCT/US96/16433
AGGGAGGGGGCT AAGGT GAGGCAGGT GGCGOCAGCCAGET GCACACCCAAT GOCCAT
GAGCCCAGACACT GGACGCT GAACCT CGOGGACAGLT. COCAGGGGCCTCTGC

GOCCT GGRCOCAGCT CTGTCOCACACCGOGGTCA CCACCTCTCTTGCAGC 25
CTCCACCAAGGGCCCAT CGGT CTTCOCCCT GGCACCCTCCTCCAAGAGCACCTCTGG
GGGCACAGCGGCCCT GAACT GOCT GGT CAAGGACT ACT TCCCCGAACCGGT GACGGT

GTOGT GGAACT CAGGCGOCCT GACCAGCGGCGT GCACACCT TCOOGGCTGTCCTACA
GTOCTCAGGACT CTACT COCT CAGCAGCGT GGT GACCGT GCOCT CCAGCAGCTT
GGGCACOCAGACCT ACAT CTGCAACGT GAAT CACAAGCCCAGCAACACCAAGGTGGA 30
CAAGAAAGT TGGT GAGAGGCCAGCACAGGGAGGGAGGGT GTCT GCT GGAAGCCAGEC

TCAGOGLT CCTGOCT GACGLAT CCOGGCTAT GLAGCCCCAGT CCAGIICAGCAAGG

FI]G, mok-/
(BUAegLL+, hu-txgK+
ATCC WO
16433
CTTCCTCAGCACCT
" 10° .
] 104 104
_ 10% 10%, :
= #7656
o 107 mollt-, moK-
m — L
@ 10%@
8 ]
100BSSRTDC —
E % 1o 108 10° 102 10° 10
10%
10%
! 7777
o | wild type
10° 10;’

10° 10' 102 10° 10* 10° 10' 107 10° 10°

mouse X

human K
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GAACT CCTGGGGEGGACCGT CAGT CTTCCTCTTCCCCCCAAAACCCAAGGACACCCTC
ATGATCTCCCGGACCCCT GAGGT CACAT GOGT GGT GGT GGACGT GAGCCACGAAGAC
CCTGAGGTCAAGT TCAACT GGTACGT GGACGGCGT GGAGGT GCATAATGCCAAGACA 5
AAGCCGCGGGAGGAGHOGTASIA CAGCACGT ACCGT GT GGT CAGCGT CCTCACCGTC
CTGCACCAGGACT GGCT GAAT GGCAAGGAGT ACAAGT GCAAGGT CTCCAACAAAGCC
CTCCCAGOCCCCAT CGAGAAAACCAT CTCCAAAGCCAAAGGT GGGACCCGTGGGGTG
CGAGGGCCACAT GGACAGAGGCCGGECT CGECCCACCCT GAGAGTGACCGC
TGTACCAACCTCTGT COCTACAGGGCAGCCCCGAGAA GTACACCCTGCC 10
CCCATCCOGGGAT GAGCT GACCAAGAACCAGGT CAGCCT GACCT GCCT GGT CAAAGG
CTTCTATCCCAGOGACAT CGOOGT GGAGT GGGAGAGCAAT GGGCAGCCGGAGAACAA
CTACAAGACCACGCCT CCCGT GCTGGACT CCGACGGCTCCTTCT.TCCTCTACAGCAA
GCT CACCGT GGACAAGAGCAGGT GGCAGCAGGGGAACGT CTTCTCATGCTCOGTGAT
GCATGAGGCTCTGCACAACCACT ACACGCAGAAGAGCCTCTCCCTGTCTCOGGGTAA 15
ATGAGT GCGACGGCCGGECAAGCCCCCGCT COCCOGRRCT CT CGOGGT CGCACGAGGAT
GCTTGGCACGTACCOOCT GT ACATACT TCOCGGGOGOCCAGCATGGAAAT AMAGCAC

PCT/US96/16433

AGTCTGAGGCCTGAGT CISCATGAGGGAGGCA o=y
CCTCGGECAGEGT GGEGGAT TTGCCAGCGT G &

GGCTGGEECCACGEGAAGCCCT. eun &
TGTAGGAGACTGTCCTGI TCTGTGAGC

CAGGTTAACCT L:“:'Fivh-vii-

GGECCCTCTTCCGCTTCCTCGCTCACTGACTCECTGECA GCGG -
CGAGCGGTATCAGCTCACTCAAA AfgP CAGGGGAT
AACGCAGGAAAGAACATGT GA% STAAAAAG

GCCGCGI TGCTGECGTTTTTCCATA 3 ACGAGCATCACAAAAAT 30

CGACGCTCAAGTCAGACISTCII:GAA@%A AAAGATACCMZBBGTTT
CCCCCTGGAAGCTCCCTCGTGCGCT (1) ;“
CTGTCCGCCTTTCTCCCT TCGGGAAGCHRIr G

TATCTCAGT TCGGT GTAGGT CGT TCGCHICHAGT NACCCCCC
GTTCACI:CCGACCGCTCII—ICCTTATCC@STAA NCCCGGTA 35
AGACACGACTTATCGCCACT GECAGCAS = , GAGCGAGG
TATGTAGGCGGTGCTACAGAGT TCTTGAAGTG 38 XCACTAGA

AGGACAGTATTTGGTATCT GCGCTCTGCT

#7777
wild type

10° 10'. 10° 10° 10

mouse A ——

FIG. 51
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WD 97/ 13852 PCT/ US96/ 16433

264 AAGCAGCAGAT TACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCT

ACGGGGT CTGACGCTCAGT GGAACGAAAACT CACGT TAAGGGATTTTGGTCATGAGA
TTATCAAAAAGGAT CTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCA
ATCTAAAGTATA W B ¥RAACT TGGTCTGACAGT TACCAATGCTTAATCAGTGAG 5
GCACCTATCTCAGCGATCTGTCTATTTCGT TCATCCATAGT TGCCTGACTCCCCGTC
GTGTAGATAACTACGATACGGGAGGGCTTACCATCT. GTGCTGCAATGATA
CCGCGAGACCCACGCTCACCGGCTCCAGATTTAT AAACCAGCCAGCCGGA
AGGGCCGAGCGCAGAAGT GGTCCTGCAACT TTATCCGCCTCCATCCAGT CTATTAAT
TGTTGOCGGGAAGCTAGAGTAAGTAGT TCGCCAGT TAATAGT TTGOGCAACGTTGTT 10
GCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGT TTGGTATGGCTTCATTCAGC

- TCOGGTTCCCAACGAT CAAGGCGAGT TACAT GATCCCCCATGTTGTGCAAAAAAGCG
GTTAGCTCCTTCGGTCCTCCGATCGT TGTCAGAAGTAAGT TGGCCGCAGTGTTATCA
CTCATGGTTATGGCAGCACTGCATAATTCTCTTACT GTCATGCCATCCGTAAGATGC
TTTTCTGTGACT GGTGAGTACTCAACCAAGT CATTCTGAGAATAGTGTATGCGGCGA 15
CCGAGTTGCTCTTGCCCGGOGT CAAT ACGGGAT AATACCGCGCCACATAGCAGAACT
TTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTA

AAAAAGGGAATAAGGE
TATTATTGAAGCATTCP
ATTTAGAAAAATAAA

GAGCAGATTGTARTGAR

>
;
3
)
:

FL1-H\MOUSE LA

10° 1
FL2-H\HUMAN KAPPA ——
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0-548 [Seq. |.D. No. 13] 30  ATGGTCOCAGCTCAGCTCCTCGGTCTCCTGCTGCTCTGGITCOC |
0-549 [Seq. |.D. No. 14] -

AGGTTCCAGATGCGACATCCAGATGACCCAGICTCCATCTTCCG 35 0-550 [Seq. |.D. No.

15] TOT G oA TEEST AGGAGACAGAGT CACCAT CACTTGTCGGGOG PCT/G595A6433
[Seq. |.D. No. 16] WO 97/ 13852

PCT/ US96/ 16433 265 _
AGTCAGGATATTAGCAGCTGGTTAGCCTGGTATCA@% 0-552 [Seq. |.D. No.
17] AGGTAAAGCACCTAAGCTCCTGATCTAT TCCAGTTTGC 5 0- 563 [ Seq.
|.D. No. 18] AGGAGCTTAGGT GCTTTACCTGGT TTATGCTGATACCAGGCTAA

0-564 [Seq. |.D. No. 19]

60 :
HEAVY CHAIN :
5. BHUMU n
O HU GAMMA
= MS MU .
E 40{ OMSGAMMA [ g
2 ~ .
= 39 ]
3] B /
o %
x . o8
2] o
= 201 )
104 ¥ 7
5 %
o LIANT NT 1 . _m
#6295 #6907 #7086 #7088
KC2-1610  KCle-1527 KC1e-1398 KCle-1399
150
LIGHT CHAIN
BHUKAPPA  _
DOMS KAPPA %
_ DMSLAMBDA (7
E 1001
o %
it 2
& .
= 50
#6295 #6907 #7086 #7088
KC2-1610  KCl1e-1527 KC1e-1399 KCie-1389
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10 CCAGCTGCTAATATCCTGACT CGOCCGACAAGT GATGGTGACTC 0-565 [Seq. |.D.

No. 20]° TGTCTCCTACAGATGCAGACACCGAAGATGGAGACTGGGTCATC 15 0- 566
[Seq. |.D. No. 21] TGGATGI CGCATCTGGAACCT GGGAACCAGAGCAGCAGGAGACC
0-567 [ Seq. é%(l;) 2Ngss 22] GAGGAGCT GAGCT GGGACCAT CAT GGT CgleAMigegi1dasGT C
20 0-537 %4> |.D. No. 23] GACTCTAAGCTTGOCACCATGATGGT CC
0-562 [Seq. |.D. No. 24] 25 ACCTTGATGGGACACCACT TTGCAAACTGGATGCAGCATAGATC
0-553 [Seq. |.D. No. 25] AAAGE%E%TCCCATCAAGGTTCAGCGGAAGTGGATCTGGGACA
30 0-554 [Seq. |.D. No. 26]
GATTTCACTCTCACCAT CAGCAGCCTGCAGCCTGAAGATTTTGC 0-555 [Seq. |.D. No.
27] AACTTACTATTGI CAACAGECTAATAGTTTCCCGTACACTTTTG 35 0- 556 [ Seq.
|.D. No. 28]200 - STCACEEAACCAACCTCGACAT CARACGAACT GT GGCTGCACCA
© 6295
07494
. - | o7648
E o | ‘07649 KC2-1610
@ X C 7655
£ 100 ¥ x 5307
1 + + x 6907
§ o . A x 7397 KC1e-1527
o + + 7086
s + 7088
3 +74g7 KCle-1389
S § | +7839
S + | .
0
Q
0+— g 2 o : O Q
HUp HUy HUx MSp MSy MSk MSa
HUMANIg -~ MOUSE Ig
FIG. 54
1.2
£ 1.0-
c
o
(=2}
E, 0.8-
< A —o— MU
l.<l.l 0.6 - R --6- GAMMA
Q B —0O~ KAPPA
&
D 0.4-
O
w
o
< 0.2-
0 .. . x —
10 -~ 100 - 1000
RECIPROCAL SERUM DILUTION

FIG. 55

SUBSTITUTE SHEET (RULE 26)




WD 97/ 13852 PCT/ US96/ 16433

266 0-557 [Seq. |.D. No. 29] -

- TCTGTCTTCATCTTCCCGCCATCTGATGAGCAGT TGA 0-558 [Seq. |.D. No. 30] 5

GGGAAGAT GAAGAGREATFSIESCAGCCACAGT TCGTTTGA 0-559 [Seq. PChUSHmEB1]
TCTCCAGCTTGGTTCCCTGACCAAAAGTGTACGGGAAACTATTA 10 0-560 [Seq. |.D. No.
32] GOCTGTTGACAATAGT AAGT TGCAAAAT CTTCAGGCT GCAGGCT 0-561 [ Seq.
|.D. No. 33] GCTGATGGTGAGAGT CCCAGATCCACTTCCGCTGA 15

0-493 [Seq. |.D. No. 34] TCAACT CAGATGGC pLCBGE [ Seq.

|.D. No. 35] 20
TCTTCCGCTTCCTCGCTCACT GACT CGCT GOGCT CGGT CGTTCGGECT GCGGCGAGTG
GT ATCAGCTCACT CAAAGGCGGT AATACGGT TATCCACAGAAT CAGGGGATAACGCA
GGAAAGAACAT GT GAGRAMAAGGCCAGCAAAAGECCAGEAACCEFAAAAAGGECGECG
TTGCTGGOGTTTTTCCATAGGCT COGCCOCOCT GACGAGCAT CACAAAAAT CGAC

TCAAGT CAGAGGT GGCGAMACTEGARRMN doria e AT ACCAGGCGTT
: --0- HUMAN Ig y a-CD4

—&— HUMAN ig x o-CD4

ABSORBANCE AT 415-490 nm

10 T 100 1000 10000
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25 GGAAGCT CCCTCGT GCGECTCTCCTGI TCCGACCCT GCCGCTTACCGGATACCTGT CC
GCCTTTCTCCCT TCGGGAAGCGT GBCGCTTTCTCATAGCTCACGCTGTAGGTATCTC
AGI TCGGTGTAGGT CGT TCGCT CCAAGCT GEECTGI GTGCACGAACCCCCCGI TCAG
CCCGACCGECT AACTATCGTCTTGAGT CCAACCCGGTAAGACAC
GACTTATCGCCA GCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTA 30
GGCGGTGCTACAGAGT TCTTGAAGT GGT GBCCTAACTACGGCTACACTAGAAGGACA
GTATTTGGTATCTGCGCTCTGCTGAAGCCAGT TACCT. GAGI TGGTAGC
TCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGET TTTGTTTGCAAGCAG
CAGATTACGCGCAGAAAAAAAGCGATCTCAAGAAGATCCTTTGATCTTTTCTACGEGEG
TCTGACGCT CAGT GGAABGAAAALT CAOBT TAAGBCAT T2BT GGT@ATGAGES TAT@A 3545Kb
AAAAGGATCTTCACCTAGATCCTTTTARATTAAAAATGAAGT TTTAAATCAATCTAA! * ¢+ ¢ 1
AGTATATATGA! T GI TACCAATGCTTAATCAGT GAGGCACCT
ATCTCAGCGAT CCATAGI TGCCTGACTCCCCGT CGTGTAG

PCT/US96/16433

ATAACTACGATACGGGAGGECT TACCATCTGECCCCAGT GCTGCAATGATACCGCCGA . VO

97/ 13852 J " PCT/ US96/ 16433 -

267 GACCCACGCT CACGEGCT CCAGAT TTAT CAGCAAT AAACCAGCCAGCCGGAAGGGCC
GAGCGCAGAAGT GGTCCT GCAACTZ TR TCOGCCT CCATCCAGTCTATTAATTGTTGC
CGGGAAGCTAGAGIRAGT AGT TCBOEAGT] AATAGT TTGCGCAACGT TGTTGCCATT
&TA@G&ATWTCATTCA&TW 5
TCCCAACGATCAA TA TGT TGTGCAAAAAAGCGGTTAGC

TCCTTCGGT CCTRKIBAT CGT T GT CAGAAGT AAGT TGGCCGCAGTGTTATCACTCATG
GTTATGGCAGCACTGCATAATTCTCTTACT GTCATGCCATCCGTAAGATGCTTTTCT
GTGACTGGTGAGTACT CAACCAAGT CATTCTGAGAATAGT GTATGCGGCGACCGAGT
TGCTCTTGOOCGGOGT CAATACGGEAT AATACCGOGCCACATAGCAGAACTTTAAAA 10
GTGCTCATCATTGGAAAACGT TCT ROGGGGCGAAAACT CTCAAGGATCTTACCGCTG . -
TTGAGATCCAGT TCGATGTAACCCAGT CGTGCACCCAACT GATCTTCAGCATCTTTT
ACTTTCACCAGOSIT TCT GGGT GAGEASBMACAGGAAGELRAAAT GOCGCAAAAAAG
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GGAATAAGGGOGACACGGAAAT GTTGAATACT CATACTCTTCCTTTTTCAATATTAT
TGAAGCATTTATCAGGGT TATTGTCTCATGAGCGGATACATATTTGAATGTATTTAG 15

AAAAAT AAACAAAT AGGGGT TCOGCGCACAT TTOCCOGAAAAGT GOCACCTGACGTC
TAAGAAACCATTAT WG SATIMCAT TAACCTATAAAAATAGGCGTATCACGAGGOCC  perruses/iedss
TTTCGTCTCGOGOGT T TCGGT GATGACGGT GAAAACCT CTGACACAT GCAGCTCOCG

GAGACGGT CACAGCT TGT CTGT AAGCGGAT GCOGGGAGCAGACAAGCCOGT CAGGGC
GEKNI&HGW&Hﬁﬁ@dﬁ%ﬂﬁ%ﬂéﬁ@@g%ﬁﬂ@G%UG20

ATTGTACT GAGAGT GCACCAEAT GCGGT GTGAAATA TGOGTAAGGAGA

5

AAATACCGCAT CAGGCGCCABCGCCAT TCAGGRCT GOGCAACT GT TGRGAAGGGCGA % ? b
TCCI?F@CIRCFCFTC@TEFIAC&CA@T%GAAACIHEATGF@T@AA@ c
CGATTAAGT TGGGTAACGCCCAXGT TTTCCCAGT CACGACGT TGTAAAACGACGECC :
AGT GCCAAGCT, AGCGGCCGC@BT CCAACCACCAATCTCAAAGCTTGCCACCATGATG 25
GTCCCAGCTCAGCTCCTCGGTCI CCTGCTGCTCTGGT TCCCAGGT TCCAGATGCGAC
ATCCAGATGACCCAGTICTCCATCTTCCGTGTCTGCATCTGTAGGAGACAGAGT CACC
ATCACTTGT CGGGCGAGT CARGATAT TAGCAGCT GGT TAGCCTGGTATCAGCATAAA
CCAGGTAAAGCACCTAAGCTCCTGATCTATGCTGCATCCAGTITTGCAAAGTGGTGTC '
CCATCAAGGT TCAGCGGAAGT GGATCTGGGACAGATTTCACT CTCACCATCAGCAGC (50 E
CTGCAGCCTGAAGATTTTGCAACTTACTATTGT CAACAGGCTAATAGT TTCCCGTAC -
ACTTTTGGT CAGGGAACCAAGCT GGAGATCAAACGAACT GTGGCTGCACCATCTGTC
TTCATCTTCCCGCCATCTGATGAGCAGT TGAAATCTGGRACT CTGTTGTGTGC &~
CTGCTGAATAACTTCTAT GAGGCCAAAGTACART GGTGGATAACGCC
CTCCAATCGGGTAACT CCCAGFAGAGT GTCACAGAGCAYGA GGACAGCACC 35
' TACAGCCT CAGCAGCACCCT GASGCT GAGCAAAGCAGACT ACGAGAAACACAAAGTC
TACGCCTGCGAAGT CACCCATCAGGGECCT GAGCT CGCCCGTICACAAAGAGCTTCAAC
AGGGGAGAGT GT TAGAGGGAGAAGT GCCCCCACCTGCTCC GITTCCAGCCTGACC <
CCCTCCCATCCTTTGGCCTCTGACCCTTTTTCCACA ACCCCTATTGCGG T
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TOCTCCAGCTCATCTTTCACCT CACCCOCCTCCTCCTOCTTGGCT TTAATTATGCTA
ATGTTGGAGGAGAAT GAAT AMAT AMAGT GAAT CTTTGCACCTGTGGT TTCTCTCTTT
CCTCAATTTAATAATTATTATCTGTTGITTACCAACTACTCAATTTCTCTTATAAGG
GACTAAATATGT AAGGCGCAT AACCAT TTAT AAAAATCATCCTTCATT
GATTTTACCCI’K?&%‘?{%TUGCAAGACAGTCCTCCCTCAAACCCACAAGCCTTU CTrUSsereess
GTOCT CACAGT COCCT GEGOCAT GGAT CCT CACAT COCAAT COGOGGOOGCAATTCG
T AATCATGGTCATAGCTGITTOCT GTGT GAAAT TGI T ATOCGCT CACAATT CCACAC

AACATACGAGCCGGAAGCATAAAGT GTAAAGCCT AATGAGTGAGCTAA
CTCACATTAATTGCGT TGCGCTCACTGCCCGCTTTCCAGT CGGGAAACCTGTCGTGC 10
CAGCTGCATTAAT GAAT CGGCCAACGCGCGGRGAGAGGCGGT TTGCGTATTGGGCGC 0- 528
[Seq. |.D. No. 36] TTCTTCCTCCTCCTGGTGGCAGCTCCTAGAT GICTC 15
0-529 [Seq. |.D. No. 37] ci2 GCAGCTACAGCAGT, GTTGAAGCCTTC
0-530 [Seq. |I. GACCCTGTQg:T CTATGGTGGTTCCTTC
20 0-531 Sed,
AGTGGTTACTA : ] “ﬁ‘D“dl'EEQ—rSeq |.D. No.
40] 25 GTCTGGAGTIGGAII%TGAAATCMICAIAGE@GAAG@ACCAA 0- 543 [ Seq.
| .D. No. 41]  ~19kbTIHKECAATCCACT CCACIRBECT TACOMEGTGGCTGGCGGATC 30
0-544 [Seq. |.D. No. 42] CCACCATAGACAGCGC
' ~120kb
FIG. 58
GENERATION OF A SINGLE LARGE DELETION 1kb
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0-545 [Seq. |.D. No. 43] AGGT GAGGGACAGEGT CTCCGAAGGCT TCAACAGT CCTGCGCC
35 0-546 [Seq. |.D. No. 44] '

CCACTGCTGTAGCTGCACCT GAGACAGGACCCATCTAGGAGCT WD 97/ 13852
PCT/ US96/ 164330 97713852 269 0-FerTuso®easas | . D.
No. 45] GCCACCAGGAGGAGGAAGAACCACAGGT GTTTCATGGTGGCAAGCTTG
0-496 [Seq. |.D. No. 46] 5  CATGAAACACCTGTGGTTCTTCC 0-542 [ Seq.
|.D. No. 47] TCTTGAGAGACGGGT TG, GCTTCCACTATGATTGAT 10
0-533 [Seq. |.D. No. 48] CTACAATCCET CTCTCAAGAGT CGAGT CACCATATCAGTAGAC
0-534 [Seq. |.D. No. 49] ACGTCCAAGAACCAGT TCTGTCTGAAACT GAGCTCTGTGACCG
15 0-535 [Seq. |.D. No, l5—0] 18
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CTGCGGACACGECTGIGTATTACTGT GCGAGAGTAATTAATTG 0-536 [Seq. |.D. No.
51] 20 GI' TCGACCCT TGEGECCAGCGAACCCTGGT CACCGTCTCCTCA 0 537 [ Seq.
|.D. No. 52] GCCTCAACCAAGGGECCCATCGEGTCTTCCCCCTGECACC 0- 539

[Seq. |.D. No,_ 5 CCTGGCCCCAAGGGT CGAACCAATTAATTACTCT
 0-540 [Seq. |"'."b?"ﬂ%5.’ 54] - ATACACAGCCGTGTCCGCAGCGGTCACAW‘I;TCAGA
30 0-541 [Seq. |.D. No. 55]

GAGAACTGGTTCTTC-ZGACGTGTCTACTGATATC-ZG'(IB%\@%r 0-538 [Seq. |.D. No.
56] 35 CGATGGGECCCTTGGT TGAGGECT GAI GTGACCAGEGTTC 0-490 [ Seq.
|.D. No. 57] GAAGCACCAACTACAACCCG WD 97/ 13852

PCT/ US96/ 16433 '

CGAGAGGGGCGGGGGGAAGACTACTATCCCAGGCAGGTTTTAGGTTCCAGAGTCTGCGAG
AAATCCCACCATCTACCCACTGACACTCCCACCAGTCCTGTGCAGTGATCCCGTGATAAT
CGGCTGCCTGATTCACGATTACTTCCCTTTCGGCACGATGAATGTGACCTGGGGAAAGAG
TGGGAAGGATATAACCACCGTGAACTTTCCACCTGCCCTCGCCTCTGGGGGACGGTACAC
CATGAGCAGCCAGTTAACCCTGCCAGCTGTCGAGTGCCCAGAAGGAGAGTCCGTGAAATG
TTCCGTGCAACATGACTCTAACCCCGTCCAAGAATTGGATGTGAATTGCTCTGGTAAAGA
ACGTTAGGGGGTCAGCTAGGGGTGGGATAAGTCCTACCTTATCTAGATCCATATATCCCT
CTGATGCACACCCTCACAGGAATCCCTCAGAAACCTCCACTATGGGGATTGGGGGAAGGA
AGCGTAAACAGGTCTAGAAGGAGCTGGAGGCCTCAGAACATCCAGAAACGGGGACAGCAA
AGGAGACAAGGAGAATATACTGATTTGCTAGGACATCTTCTGTTACAGGTCCTACTCCTC
CTCCTCCTATTACTATTCCTTCCTGCCAGCCCAGCCTGTCACTGCAGCGGCCAGCTCTTG
AGGACCTGCTCCTGGGTTCAGATGCCAGCATCACATGTACTCTGAATGGCCTGAGAAATC
CTGAGGGAGCTGCTTTCACCTGGGAGCCCTCCACTGGGAAGGATGCAGTGCAGAAGAAAG
CTGCGCAGAATTCCTGCGGCTGCTACAGTGTGTCCAGCGTCCTGCCTGGCTGTGCTGAGC
GCTGGAACAGTGGCGCATCATTCAAGTGCACAGTTACCCATCCTGAGTCTGGCACCTTAA
CTGGCACAATTGCCAAAGTCACAGGTGAGCTCAGATGCATACCAGGACATTGTATGACGT
TCCCTGCTCACATGCCTGCTTTCTTCCTATAATACAGATGCTCAACTAACTGCTCATGTC
CTTATATCACAGAGGGAAATTGGAGCTATCTGAGGAACTGCCCAGAAGGGAAGGGCAGAG
GGGTCTTGCTCTCCTTGTCTGAGCCATAACTCTTCTTTCTACCTTCCAGTGAACACCTTC
CCACCCCAGGTCCACCTGCTACCGCCGCCGTCGGAGGAGCTGGCCCTGAATGAGCTCTTG
TCCCTGACATGCCTGGTGCGAGCTTTCAACCCTAAAGAAGTGCTGGTGCGATGGCTGCAT
GGAAATGAGGAGCTGTCCCCAGAAAGCTACCTAGTGTTTGAGCCCCTAAAGGAGCCAGGC
GAGGGAGCCACCACCTACCTGGTGACAAGCGTGTTGCGTGTATCAGCTGAAACCTGGAAA
CAGGGTGACCAGTACTCCTGCATGGTGGGCCACGAGGCCTTGCCCATGAACTTCACCCAG
AAGACCATCGACCGTCTGTCGGGTAAACCCACCAATGTCAGCGTGTCTGTGATCATGTCA
GAGGGAGATGGCATCTGCTACTGAGCCACCCTGCCTGTCCCTACTCCTAGAATAAACTCT
GTGCTCATCCAAAGTATCCCTGCACTTCCACCCAGTGCCTGTCCACCACCCTGGGGTCTA
CGAAACACAGGGAGGGGTCAGGGCCCAGGGAGGGAGAAATACCACCACCTAAGC

FIG. 61
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270 0-520 [Seq. |.D. No. 58] GAGTTCCACGACACCGTCACC

0-521 [Seq. |.D. No. 59] 5 - GACCTCAAGCTTGCCACCATGAAACACCTGTGG

pHO6GS [Seq. |.D. No. 60] |

GAACT CGAGCAGCT M0 BF8ZCCACCAT GAAACACCTGTGGTTCTTCCTCCTCCTG PCT/US96/16433
GTGGCAGCTCCTAGATGGGTCCTGTCTCAGGT GCAGCTACAGCAGT GGGGCGCAGGA 10
CTGTTGAAGCCT TCGGAGACCCTGTCCCTCACCTGCGCTGTCTATGGTGGTTCCTTC
AGTGBTTACTACTGGAGCTGGATCCGCCAGCCACCA%M@GGTCTGGAGTGGATT
GGTGAAATCAATCATAGT GGAAGCACCAACT. CLCILANBAGT@AGTC B gg
ACCATATCAGTAGACACGT CCAAGAACCAGTT é@EGéTCTGrGACC

G 150
CHC |

SAGEC

GATTCCAGTAACTCCCAATCTTCTCTCTGCAGA g‘! @gg@A\CAAAACTCA
CACATGCCCACCGTGCCCAGGTAAGCCAGCCCAGGcc%m&ﬁGCTCAAGGCG
EBCGTGOEGACA 3
BE@ETCAGIETTCC
TCTTCCCOCCAAAACCCAAGGACACCCTCATGAR RS R ESCEGAGGTGACAT,
ACGGCGTGGAGGT GCAT AR B ES R EE A CRBEESE
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.35 AGTACAAGT GCAAGGT CTCCAACAAAGCCCT CCCAGCCCCCATCGAGAAAACCATCT
CCAAAGCCAAAGGT GGGACCCGT GEEGT GCGAGEECCACAT GCGACAGAGECCEECTC
GGCCCACCCT CTGOCCT GAGAGT GACCGCT GTACCAACCT CTGT CCCTACAGGGCAG
CCCCGAGAACCALH G571 5358 CACCCT GCCCCCAT CCCGGEGATGAGCTGACCAAGAAC  pCT/US96/16433

WD 97/ 13852 PCT/ US96/ 16433

271 CAGGT CAGCCTGACCT GCCTGGT CAAAGCCT TCTATCCCAGCGACAT CGCCGTGGAG
TGGCGAGAGCAAT GGGCAGCCCGAGAACAACTACAA CCCGTGCTGGAC
TCCGACGCCTCCTTCTTCCTCTACAGCAAGCT CA CAAGAGCAGGTGGCAG

CAGGGGAACGT . T@CIGCGIGAT,GCATGAGGCTCTGCAQ%QCA CACG %
CAGAAGAGCCTgI%CCI' C%CCGC :

..............

CCCTAGGGT CAGCCAGGGGCTGGCCTCGGCAGGGEGGG@AETT%Q
TGGCCCTCCCTCEBGCAGEACET:GECCT GARETEAGCACGGRAAGCECT Ge:ci

amﬂﬂ@@@@@@ﬁﬁﬁﬁ&@%@@dmmmggﬁwﬂs
CCCCTGT CCTCCEACCT ECAT GCCCACT:CGEGHBECAEGCET CTAG :

-------------------

AGGAT CCCOGGGTECCCASGTOGAATTEAT CGAT GATATCAGAECT GE0GGRETCEC 15

TATAGTGAGT CGTRT TAATE FOCAT BABECAGGT TAACCTGCAT TAARANRRGGEG
MCGCGCCHISA@CBG&?ITT@GFATTCE@C@GTCTTCGGCTTCEB:G&%AGG =
ACTCGCTGOGCITEGTG AA; :

(R IT

TCCGCCCCCCT@EGA ‘ .
CGACAGGACFATA@AGATACCA@QGFTTM:GGAAG@TC@CT ﬁ\
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TGGCGCTTTCTCAATGCTCACCCTGTAGGTATCTCAGT TCGGTGTAGGT CGT TCGCT

CCAAGCT GGGCT GT GTGCACGAACCCCCCGT TCAGCCCGACCGCTGCGCCTTATCCG 25

GTAACTATCGI CTTGAGT CCAACCCGGTAAGACACGACT TATCGCCACTGGCAGCAG
CCACTGGTAACAGaT 97N 38GAGCGAGGT ATGTAGGCGGTGCTACAGAGT TCTTGA
AGTGGTGECCTAACTACGECTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGC
TGAAGCCAGT TACCTTCGGAAAAAGAGT TGGTAGCT CTTGATCCGGCAAACAAACCA

CCGCTGGTAGCGGTGGITTTTTTGI TTGCAAGCAGCAEORACGCAGAGAAAAAAAG 30

GATCTCAAGAAGATCCTTTGATCTTTTCTACGESGT CTGACGCT CAGT GGAACGAAA
ACTCACGTTAAGGGATTTT&FCAT GATTA'%AAAAA@ATCTT GATCC
TTTTAAATTAAAAATGAA! T CAATCEBAAAGTATATATGA TGGT
CTGACAGTTACCAA %QTE_EAGGCACCTA‘ECTCAGBG@CTC%CTATTTC

...........

GITCATCCATAGIT
TACCATCT

97/ 13852
272 - GCTOETGEITTESTAICCCTTCATTCABCTOCE c@@ACGATCA
CATGATCCCCCATGT‘EBT@:AA%EAA@OGGTTAGCTGCT 'FCGGT TECGETG
TCAGAAGTAAGT TGGEEGRAGTGEEAT CACTCATGETTATGECAHBACTGEATAATT
CTCTTACTGTCATGC@TCCGTAA@\TGCTTTTQTGTGACTGGT GTAGI GARGCA
AGTCATTCT GAGAAT AT GT ATESCEECGA TGCTCTT CAAEAC
G&EATMTACC&GCCACATA@:A@AU‘%GTGCTCATCATTGE@M{ETT
CTTCOGGGGECGAAAACT CTCAAGEATETTACCGC BT TGAGAT CCAGT TE@ TGTEAC
CCACTCGT GCACCCAACT GATGHTGAGCATCT T BN ACTE TGACCAGCGET TCTGGGT
GAGCAAAAACAGGAAGGCAANE GEBIGCAAAAABSCGAR T A8 GEGOGAGACEGAAAT
GTTGAATACTCATACTCTTC?‘T‘ETCAATATTETTG%GCETTTAWQATT

GG
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GICTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGEEGTTC
CGCGCACATTTCCCCGAAAAGT GCCACCTGACGTCTAAGAAACCATTATTATCATGA
CATTAACCTATAAAAAT AGGCCGTATCACGAGECCCTTTCGT CTCECECGT TTCEGET G .
ATGACGGT % CATGCAGCTCCCGGAGACGGTCACACCTTGICTGT  1pcTnis96/16433
AAGCGGAT CAAGCCCGT CAGGEECECGT CAGCGGEGT GT TEECGEEET '
GTCGGECCTGGCTTAACT AT GCGGCAT CAGAGCAGATTGTACTGAGAGT GCACCATA

TGGACATATTGI CGT TAGAACGCGCECTACAATTAA AACCTTATGTATCATAC
ACATACGATTTAGGTGACACTATA 20 H [Seq. I.D. No. 61]
M@'FTCI:CACCATGAAACACCFGFCI;'FTCFTCCFCCFCCFCI;TC&A@TCCFAGA

..............

GAGACCCTGT CALCT G(;'IGCT G‘T CT -ATGGT GGTT:CCETCAGTGGT TACTACTGG

AGCTGGAT GCCACCAGGE AAGGGT CTEGAGT.GEATTGGTGAAATCAATCAT 25

AGT GGAAGCA c:1stxc:/\zxc:(:rfi:;1ﬁt:rr<:ﬂrC:/x/\csxxcaﬁ'cztazxczir<:¢xc:x:¢x:rfx:r(:zxxz:r{xxgvxt:

GTCACCGTCT GCCT CAACCAAWCGGT CTTCGCCGT HBCAGCCT cE

TCCAAGAGCA GGGGGCACAGC@CIZCCT GGGETGEGTEGT CAAGGACT ACTT 30  CCOGAACCGGT

LC6GH [ Seq. DN062]::::::.::::::::

--------------

AAGCTTGCCA! GATGGTGCCAGC'EGAGCFCCTCCKSTCTCCTGCTGCTCTGGETC

CCAGGT TCCAGAEBCGACATGCA‘GATC&A@@GAWGCATCT TCOGTGTCT GCAT
GTAGGAGACAGAEG] CACCAT CACE TGECGEECECEAGT CASGATATTAGCAGETGSE ':I:\£:

GCCTGGTAT TAAACCAGGT AAAG‘C..‘AGCT MGGTCGTGATCT ATGCT GCZ\'F
ACTCT CACCAT@&BCA@CCT GCAGCCI' @AGATI"TT(IIAA&CT 'I‘_ACT ATTGT CAAGAG

%

VHZS1.GL  TCTCTGAAGATCTCCTGTAMGGGTTCTGRATACAGCTTTACCAGCTACTGGATCGCTIRGTGCGCCAGATOLCCGEGAMGHCCTRRAGTCRATGGGEATCATCY
FIG. 67B.1
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WD 97/ 13852 _ PCT/ US96/ 16433

273 GCTAATAGT TTCCCGTACACTTTTGGT CAGGGAACCAAGCT GGAGATCAAACGAACT
GTGGCTGCACCATCTGICTTC Exanmpl e 43. 5

Bi ndi ng of Huro9smias2 CD4 Monocl onal Antibodies to' - PCT/US96/16433
Non- Human Primate Lynphocytes. It is desirable to be able
perform preclinical t oxi col ogy and pharmacoki neti ¢ studi es of human
anti - Ch4 nonocl onal anti bodi es 7#/8®i mal nodels. It is further 10

such that it is g récogni zed:by:t:he imbriocliobhal :dntibody. Three

...................

di fferent -non-§|uman' pri met e 'speck es; :chi:npanzee; :rhdsus, and 15

-------------

nmonkeys. The 20 iBol ated télls wereidobl & ista fed:vii tl human anti body

fromeach of these Bhyhridoms: (detected:with : : : : Fl:TCjanti - human |1 gG

----------------------

and PE-anti-CD8 or FgﬁratjaCDZi T‘hé . gsgagi rgledicgaElzsivme then anal yzed

fromeach of these@®Breé han: human: pri fed és. : Fouy iof ithe five
antibodies, |E1, &B,:[:0C5,:and 4Dl veré found 6 :::: pind to
chi npanzeeCD40eIP‘sE§Ad§ji§tiqnalgly,g Four :of :tthe : : ¢ ¢ frve anti bodi es,
6G5, 1G2, 105, angBD: were ifounditpiani | iviad: €o bath fhesus and
cynonol gus CD4 cel I's3 : thus,: @ : : :three of: five anti bodies, 6G5, 10C5, and
4D1, bind to C4 S :gellistiin: each of 1 he thr¢e non:hupan primte species
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Exampl e 44. 35 There are no known in vitro assays that can

reliably predict whether a nonocl onal antibody (nmAb) w | be
nondepl eti ng or i mMmunosuppressive in patients. However, a correlation
has been obs\gé\ggﬁugfzt ween the _ . WD 97/13852  pCT/US96/16433

PCT/ US96/ 164 274 ability of three
different mAbs to deplete (or not depl ete) in humans and nonhuman

pri mates such as chi rrpanzees W? gynonol gus nonkeys (See, e.g., M
Jonker et al., din. | nmuno 93:301-307 (1993); and J.A 5
Powel son et al., Tr ansp@n t| on 388-— 5.793§ 1994) ). Therefore a
study was perforned usi @ s Bn & = nonhuman pri mat es.

Chi npanzees were used &n: ‘ghl-g study, :be¢ausg ; : one of the anti-CD4

mAbs, 1Ell, recogni zesu 34 ignky: iin: 10 : : ¢hi nganzees and not in Rhesus or

cynorml gus nonkeys. gséc'or'\d' Avb: '6€§ ige¢ogni zes CD4 in
chi npanzees, Rhesus

::::::::: gs.EAthlrdmAb 1&, does
not recogni ze | RpAanzees; butudegs i n Rhesus and
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cynonol gus nonkeys. Thig @Ab%u@s: aljré,-agdj bégn §1ownto 15 be
nondepl eting in wvoiazcgwowl_gys_ mnj(egg In addition to
exam ni ng the effect oéh BEEE << b :CD§+TceII nunbers in
peri pheral blood, the E Q‘f.ept_ pf_ thg n§) gjm ni stration on in vivo T
cell function wa 4 G-‘-'E\iatuated ‘I'h‘c’rgg :afcepted manner to 20
do this is to use anings that have beenp?sg@i;t zed to an antigen
such as tuberculin or tetanus toxoid andgwho :._;_';e '
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will nount a hypersensitivity reaction in the skin. Thr ee

mal e chi npanzees were enrolled in this study. Basel i ne whol e bl ood
sanpl es were obtained on 25 . days -7, -3 and 1. After the bl ood draw on
day 1, one wgpginsdskmpanzee each was intravenously infused PET/USIM64Bf t he
two human mAbs (I Ell or 6G5) at 2 ng/kg. The third chi npanzee
recei ved an equal volune/kg of buffer only. Bl ood was drawn at 30
mns, 2 hrs, 8 hrs, 24 hrs and 48 3089/9B3s post-infusion. On day 2, a
skin reactivity test was ~ perforned. Resul ts shown
in Table 25 below clearly | denpnstrate that |Ell caused transient
depl eti on of geripheral: I'_y:m?hp@y:i és; wth nost CD4+ T cells being 35
depl eted. Even thou@ 6{b did: not :cause:l ynphocyte or CD4+ T cell
depl etion, both mAbs glvere abl e: toiiinhitbi € A : : § hypersensitivity
response to tetanus gbxoid,: co:rrp:a:réd§ tioi : ¢ : thd control chinpanzee.
Thus, both hunman mAbss appear tp: iyt WD 97/13852
PCT/ US96/ 16433 g Piiiig it b 275 be
i mrunosuppr essi ve | ngi vo and t:he s Ermuriosuppr e55| on does not
" necessarily requi resEceEI dep@e{ti_a:ng il Tabl e 25. Effect of
Human mAbs on Peri ph%al S I 5 Q‘éurpanzee Lynmbhocyt es
Peri pher al Lynphocyt§ (m I I i 0|'f|/;m§)§ Priiil 3 =
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St udy Day | El'l 6G5 Co
4.2 6.4 4.2 -4

9.9 4.4 10 1, pre-infusion 4.8
5.8 _ post 1.6 6.0
1, 2 hr pos  woshulid POS( 6.7 5,
1.5 8.0 4.2 2

9.6 5.7 15 9 3.9
5.9 The foregO|ng desg{lptlon of the
enbodi nents of the present @nve@ i @n gaﬁgggga.p nt
of illustration and descri f&i on® THReySHBESS %e i
exhaustive or to limt th |nvenI§OI§ZOS : itioighe ipre
and many nodifications ang : : : §a:r36§tﬁdn:s ‘afg possi
above teachi ng. It ¢ Il Bel @p@r ‘ept: thHatScer:t ai
modi fi cations nmay be prac ced vu§h:|§l t he $c:op§ of th
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08/ 544,404 filed 10 Cct Obg :1995; - U S S 0:8 3
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WD 97/ 13852 PCT/ US96/ 16433

276 08/ 155,301 filed 18 Novenmber 1993, W92/03918, USSN
07/ 810,279 filed 17 Decenber 1991, USSN 07/853,408 filed 18 March '
1992, USSN 07/ Qi¥o-HSe:fi | ed 23 June 1992, USSN 07/ 990, 868
Decenber 1992, W)93§ﬁ2227, and USSN 5 08/ 053, 131 filed 26 Aprdl"+ %ég are
each incorporated herein by reference. WO 97/ 13852
PCT/ US96/ 16433 277 VWHAT | S
CLAI MED | S: 1 1. Asgéﬁgosmlon conprising an
i mmunogl obulin 2 having an affinity constant (K[err]) of at least 2 x
10[err] Merr] 3 . for_binding. to, a pr,e_detgr_m ned human anti gen, wherein
4 sai d i munogl obul i 8 cansi: sts of IR : a human sequence
i ght chain conposed of (@) a b :light: ghaiin \zarl abl e region having a
pol ypepti de sequene 7 3 V\/rtleh tS sub_st.aﬂtlally |dentical to a
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WD 97/ 13852 PCT/ US96/ | 6433

278 1 5. The conposition of claim1, wherein the 2

human sequence |ight chain has a [err] constant region. 1

6. The conpogioid7anesef cl aim1, wherein the 2 human . seqeenesodisassy

. chain has a [err] constant region. 1 7. The conposition
of claim1, wherein the 2 i mmunogl obul i n conpri ses a human sequence

light chain 3 having a [err] congsyoE region and a human sequence

heavy 4 chain having a [err] constant region. 1 8.

The conposition of claim4, wherein the 2 predeternlne@ human anti gen

is a human CD4 protein or 3 antigenic fragnent thereof | 1

9. The conposition of claim?7, whereinjthe 2 predet ef i@ ned hunan

antigen is a human CD4 protein or 3 antigenic fragnent {t*hereof . 1

10. An i nmmunogl obulin having an affinity 2 constant (K[err]) of at

least 1 x 10[err] Merr] for binding to 3 predet er mi ned human

antigen, wherein said inmunoglobulin 4 consists of: 5 a

human sequence |ight chain conposed of (=8 a 6 | i ght chain variable

regi on having a pol ypeptide sequene 7 which is spbstantially identical

to a pol ypeptide 8 sequence encodedijby a human Vterr] gene segnent and

a human J[err] 9 segment, and (2) a|light chain tonstant region having

a 10 pol ypepti de sequence mhlch-;s bstantially|{identical to
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11 a pol ypepti de sequence encoded by a human CL gene 12 segnent ;

and 13 a human sequence heavy chain conposed of a (1) 14

a heavy chain variable region having a pol ypeptide 15 sequene which is
subst ant i aII 972 kd,cal to a polypeptide 16 sequence epepSsk/fysa
human VH gene sé Hent optionally a 17 D region, and a human J[err]
segnent, and (2) a constant 18 regi on having a pol ypepti de sequence
which is - WO 97/138&%ﬂ93

PCT/ US96/ 16433 279 19

substantially identical to a polypeptlde sequence encoded 20 by a
human Cl err] gene segnent. 1 11.  The imunogl obulin of
claim10, wherein 2 t he predeterm ned hunman antigen is a hunan protein
whi ch 3 naturally occurs as a surface or a transnenbrane protein 4

in at |least one cell type of somatic cells of a human. 1

12. The i mmunogl obulin of claim1l1l, wherein 2 the human protein is
human CD4 or an antigenic fragment 3 t her eof . 1 13.
The i munogl obulin of claim 10, wherein 2 t he hunman sequence |i ght
chain is a [err] chain and the human 3 sequence heavy chain is a [err]
chai n.

5H1 4G2  4F7
i i M

8kb- .

7 kb -
6 kb -
5kb- ~— =~
4kb-
-FIG. 64A
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1 14. A hybridoma conposed of B cell obtained 2 from
a transgeni c nouse having a genone conprising a 3 human heavy chain
transgene and a human light chain 4 transgene, said B cell fused to an

inmmortalized cell

b ) suitable to generate a hybridoma, wWeegRishs/fsasad
hybri doma 6 wo .ﬁ}’gﬁuces a detectabl e anount of the immnoglobulin of 7

‘claim10 into culture supernatant. 1 15. A hybridoma of
claim14, wherein said 2 i mmnomg in consists of a human sequence
[err] chain and 3 t he human seq [err] chain. 1
16. A hybridoma of claim 14, wherein the 2 i munogl obulin binds to
human CD4 with an affinity of at 3 least 1.1 x 10[err] Merr]. 1
17. A hybridoma of3.®fetmi5—wherermthe 2 I1ln binds to
human CD4 with an aflinity of at 3 |l east 1/1 x 10[err] Merr]. 1
18. A transgenic nodise conprising: a 2 nozygous pair| of
functional |y di & upted endogenous WO 97/ 13852
PCT/ US96/ 16433 S '
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280 3 heavy chain alleles, a honbzygous pair of functionally 4

di srupted endogenous light chain alleles, at |east one 5 copy of a

het er ol ogous i mmunogl obulin Iight chain 6 transgene, and at |east one
copy of a heterol i mrunogl obulin heavy chain tr d
wherein said ¥ g'ggnlmatl makes an anti body response folloaﬁﬁgﬁgﬁnaag

i nmuni zation 9 with a human antigen mhereln the anti body response 10
conprises an inmunogl obulin of claim 2% 19. A
transgeni c nouse of claim 18, wher ei 62493 said i mmunogl obulin of claim
10 conprises a human 3 sequence [err] chain and a human sequence [err]
chai n. 1 20. A transgenic nouse of claim 18, wherein 2
sai d i munogl obulin binds to a human surface or 3 _ - transmenbrane
protein present on at- |east one somatic 4 cel lctype of a human

wherein the |nnunoglobuI|8 blnds 5 sai d human 8urface or transnenbrane
protein with an 6 nstant (Klerr]) of befween 1.5 x 10[err]
Merr] and 1.8 x 7 10[e r] err]. ol 7] 21. A
transgeni ¢ nouse of cl aim 20, mhereln 2 g t he human |surface or
transnmenbrane protein is hu - CD4. 1 2 22. A hybridoma of
claim 14, wherein sarﬂ 2 transgenlc fouse s a trgnsgeni c nouse of

cl aim 18. 1 2 23. Aynethaoq for froducijg a transgeni ¢ nouse
2 of claim 18, conprising breedi ng astransgeni c nquse 3

conprising a gernmine copy off a hunan heégy chain 4 transgene capabl e
of undergoing intratransgeneli sotype
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5 switching with a suitable transgenic nouse of the 6 opposite

sex, such that offspring will conprise a 7 transgeni ¢ nouse of claim
18. 1 24." The nethod of claim 23, wherein the 2
sui t abl e t ransgeei/eassmouse of the opposite sex conprises a  PCTIUSI/ZBH | ne
copy of a human |ight. chain transgene and a WO 97/ 13852
PCT/ US96/ 16433 281 4 knockout
background conprising germine copi e§3#®3a 5 functionally disrupted
nouse heavy chain allele and a 6 functionally disrupted |ight chain
allele. 1 25. A transgenic nouse of claim 18, wherein B 2
cells of said nouse undergo B cell maturation, expression 3 - of human
sequence i nmmunogl obulin, class switching, and 4 somatic nutation in
t he absence of expression of a 5 - functional nobuse sequence heavy or
| i ght chain. 1 26. A nmethod for producing a transgenic
nouse 2 havi ng an expanded repertoire of human variable region 3
gene segnents said nethod conprising g&gdtjroducing into 4 . the nouse
genorme a human i munogl obul i n transgens &[e i -5 human V gene
pol ynucl eoti de' cont ai ni ng human V genqzﬁbggl. segnents whi ch are not
present in said human | _ 28 EcoR |
' 37Clal
- 45 Asp718
45 Kpn |
52 BamH |
_ 57 PaeR7 | _
: 57 Xho | -
‘Aat Il 3047 .l ?02 Bar“llsl‘l.Mscl ' iy
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7 innundglobulin t ransgene. 1 27. The nethod of

claim 26, wherein the V gene 2 pol ynucl eotide is a yeast artificial
chronmosone 3 conprising a portion of a human [err] immunogl obulin

| ocus. 1  woso713852 .28. A transgeni c nouse produced bgTMUBSS/IEI3hod 2
of claim 26, wherein the nouse expresses an 3 I mmunogl obul i n chain
conprising a variable region 4 sequence encoded by a V regi on gene
segment present on 5 the V reglnggol ynucl eoti de. 1

29. A transgenic nouse conprising at least 5 2 distinct V[err] genes.
1 30. A nmethod of propagating the trait of human 2
segeunce i ﬁﬁﬂhcﬁ&%ﬁ‘iﬂ i n expression, conprising breeding a 3 t ransgenic
mouse of claim 28. 1 31. The imunogl obulin of claim 10
produced by 2 t he transgeni c nouse of claim29. WO
07/ 13852  AATTAGCggccgetgtcgacaagettegaatteagtategatgtggracabgynt tesomgtycCR8GECAGTATGCAA

282 AAAAAAGCCCGCTCATTAGGCGGGCTCTTGGCAGAACATATCCATCGCGTCCGCCATCTCCAGCAGCCGCACGCGGCGCA

TCTCGGGCAGCCTTCEGTCCTGGCCACGRETCCGCATGATCGTGCTCCTGTCGTTGAGGACCCGGCTAGGCTGECGRRET
TGCCTTACTGGTTAGCAGAATGAATCACCGATACGCGAGCGAACGTGAAGCGACTGC TGCTGCARAACGTCTGCGACCTG
AGCAACAACATGARTGGTCTICGGTTTCCETCTTTCCTAAAGTCTGGARACGCGGAAGTCAGCGCCCTGCACCATTATET
TCCGGATCTGCATCGCAGGATGCTGCTGGCTACCCIGTGGAACACCTACATCTGTATTAACGAAGCGC TGGCATTGACCC
TGAGTGATTTTTCTCTGGTCCCGCCGCATCCATACCGCCAGTIGTTTACCCTCACAACGTTCCAGTAACCGGGCATGTTC
ATCATCAGTAACCCGTATCGTGAGCATCCTCTCTCGTTICATCGGTATCATTACCCCCATGAACAGAAATTCCCCCTTAC
ACGGAGGCATCAAGTGACCAAACAGGAAAAAACCGCCCTTAACATGGCCCGCTTTATCAGAAGCCAGACATTAACGCTTC
TGGAGAAACTCAACGAGCTGGACGCGGATGARCAGGCAGACATCTGTGAATCGCTTCACGACCACCCTGATGAGCTTTAC
CGCAGCTGCCTCGCGCGT TTCGGTGATGACGGTGAARACCTCTGACACATGCAGCTCCCGGAGACGETCACAGCTTGTCT
GTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGECCCGTCAGCGEETGTTGECGAETETCGEEECGCAGCCATGACCC -
AGTCACGTAGCGATAGCGGAGTGTATACTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGC
GGTGTGAAATACCGCACAGATGCGTAAGGAGARARTACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGLTG
CGCTCGETCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCARAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAA
CGCAGGAAAGAACATGTGAGCAARAGGCCAGCAAAAGGCCAGGAACCGTAAARAGGCCGCGTTGCTGGCGTTTTTCCATA
GGCTCCECOCCCCTGACGAGCATCACARAAATCGACGCTCAAGTCAGAGGTGGOGAAACCCGACAGGACTATAAAGATAC
CAGGCGTTTCCCCCTRRAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCRCTTACCGGATACCTGTCCGCCTTICT
CCCTTCGGGAAGCGTGGCGCTTTCTCATAGC TCACGCTGTAGGTATCTCAGT TCGG TG TAGGTCGTTCGCTCCAAGCTGG
GCTGIGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGA
CACGAC‘ITATCGCCAC‘I‘GGCAGCAGCCAgg’cgcgccttggettaagaggccaCTGGTAACAGGA’lTAGCA&GCGAGGTA
‘TGTAGGCGGTGCTACAGAGT TCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTC
- TGCTGAAGCCAGTTACCTTCGGAARAAGAGT TGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGOGGTGGTTIT
TTTGTTTGCAAGCAGCAGATTACGCGCAGAAAARAAGGATCTCAAGAAGATCCTTTGATCTT TTCTACGGSCTCTGACGC
TCA“IGGAACGAAAACTCACGTTAAGGGAMGGTCATGAGANATCAAAAAGGATC!TCACCTAGATC"I‘T'ITAAATT
ARAAATGAAGTTTTAARTCAATCTAAAGTATATATGAGTARACTTGGTC TGACAG T TACCAATGCTTAATCAGTGAGGCA
CCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGS
CTTACCATCTGGCCCCAGTGCTGCARTGATACCGCGAGACCCACGCTCACCGGCTCCAGAT T TATCAGCAATAAACCAGC
CAGCCGGAAGGGCCGRAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCT
AGRGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTIGTTGCCATTGCTGCAGGCATCGTGRIGTCACGCTCGTCGTT
TGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGT TACATGATCCCCCATGTTICTGCAAAAAAGCGGTTA
GCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAAT
TCTCTTACTGTCATGCCATCCGTAAGATGCTTTTC T TGAC TG TGAGTACTCAACCARGTCATTC TGAGARTAGTGTAT
GCGGCGACCGAGTTGCTCTTGCCCGGCOTCARCACCGGATAATACCGCGCCACATAGCAGAACTTTARARGTCCTCATCA
TTGGARAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTCTTGAGATCCAGTTCGATGTAACCCACTCGTGCA
CCCAACTGATCTTCAGCATCTTTTACTITCACCAGCG T TTICTGRGTCAGCAAAAACAGGAAGGCAAARTGCCGCARARAR
GGGAATAAGGGCGACACGGAAATCTTGAATACTCATACTCTTCCTT T T TCAATATTATIGAAGC AT TTATCAGGGTTATT
GTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCCCGCACATTTCCCCGARAAGTG

CCACCTGACGTCTARGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGICTICA
AG
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1 32. A method for producing a human sequence 2

i mmunogl obul i n pol ypepti de conprising the steps: 3 4 (A
obtai ning a transgeni c nouse, wherein said 5 _ transgenic
nouse conpri sewo»7Agew@zYygous pair of 6 7 functi OMRE/NISS6/16433
dlsrup}e? en?pgenfrs geavy chain 7 i o 3lleles, ?_hﬁgnz¥gpus
pair o unctional ly i srupt ed endogenous |ight chain
alleles, at 9 | east on@1/8®y of a human i mmunogl obulin |ight
10 chain transgene, and at |east one copy of a 11
human i mmunogl obul i n heavy chain transgene; 12 13 (B) i muni zing
the transgenic nouse with a 14 predeterm ned anti gen,
wherein an i mune 15 response i s induced and whereby a
transgene of 16 t he nmouse undergoes V-D-J reaprangenent, 17
whereby a rearranged transgene is produced; 18 19 0 isolating
and sequencing a nucleic acid 20 encodi ngat ast a portion
of a variable 21 regi on of the rearrangedﬁhra%?gene, and 22
determining the am no gcid sequencq\of an 23 2 Emunogl obul i n
D P e Frcgene B %6 8 (D) manrrataa B LR et
encodes a second 27 i munogl obul i n pol ypegtide, wherein the
second 28 i mmunogl ok@l i n pol ypepti de conpi sest an ami no 29
aci d sequence that is gubstantiallyjsimlar to 30 ' the am no
aci d sequence of the immnogl obulin}31 pol.yBept i de encoded
by the sequenced portion of 32 ° _ t he rearrarde ransgene; 33
34 , (E) linking the artit;gial gene to a transgription 35
pronoter sequence; and36 37 - l.';(F) i ntroduci ng tihe artificial gene
into a cell; 38 N - e)
= =
== ® i t'e.
2 @
Eo= I
B -
8- zZ &
g
E .
Q
=) = % X
© = 5 .
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¥ 5
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283 39 wher eby a human sequence i mmunogl obul i n pol ypeptide is 40

pr oduced. 1 33. The nethod of claim 32 wherein the second
2 1 mmunggle9ksks N pol ypeptide conprises an anmino acid 3pcr/useemessdence
that is the same as the am no acid sequence of 4 t he i munogl obul i n
pol ypepti de encoded by the sequenced 5 portion of the rearranged

t ransgene. 1 34. #ﬁﬁa et hod of claim 32 wherein the
nucleic 2 acid of step (c) is ted froma hybridoma secreting a 3
human sequence i mrunogl obul i n. 1 35. The method of claim
32 wherein the 2 rearranged transgene i s a human i nmunogl obul i n heavy
3 ‘chai n transgene. 1 36. The method of claim-35
wherein the 2 artificial gerRPAeTWRORE8a gamma i sotype constant region.

#12:BDPHARMCOMPOO4\FL2-H\FL2-HEIGHT

1:128

Leu-3a/2C11-8 |
#12:BDPHARMCOMPO25\FL2-H\FL2-HEIGHT

1:128

NEAT 1:32

FIG. 75
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1 37. The method of claim35, further conprising 2

introducing a second artificial gene into the cell of 3 step (F),
wherein the second artificial gene is nmade 4 according to steps A-E of
cl ai m 4 exceptwbhafsdshe 5 rearranged transgene i s a hunmaRCT/US96/16433
i mmunogl obulin light 6 chain transgene, and wherein the cell produces
an 7 i nmunogl obul i n. 1 38. The nethod of claim37
wherein the human 2 i munogl obul iagy/ggavy chain transgene and the human
3 i mrunogl obulin light chain transgene are expressed in a 4
hybri doma produced by fusing a'single B cell froma 5 t ransgeni c nouse
to an imortal cell. 1 39. The nmethod of claim37 wherein
the cell 2 produces an i munogl obulin that binds the predeterm ned
WD 97/ 13852 PCT/ US96/ 16433
284 3 antigen with an affinity constant (Klerr]) of at |east about 4
10[err] M err]8000 <+ A9 AT TIITTmo gt but n_p'ﬂ@%ﬁ%&? by the
met hod 2 of dl ai m 32. P,
. - 1,000,000
6000 - NG/ML .*
s
o - 750,000 £
- e a
E 4000 CELLS/ML =
o
- 500,000 ©
o..
200 - 250,000
0 . ; — o
0 1 2 3 4 5
DAY
10
8_
PG/CELL
=
S s
r-J
[«
4 -
2 T T
0 1 2 3 4 5
DAY
FIG. 74
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1 41. A cell conprising at |east one artificial 2
encodi ng at least a portion of an immunoglobulin 3 pol ypepti de,
wherein the cell produces a detectable 4 amount of an i mmunogl obulin
that binds aypgeggssr m ned 5 human anti gen, and wher ei pci/iiS9s/16433

i mmunogl obul i n pol ypepti de 6 has substantially the same sequence as an
i munogl obulin 7 pol ypepti de secreted by a hybridoma obtained froma 8

gene

transgeni ¢ nouse, said nouse conprizgg P honbzygous pair 9 of
functional ly disrupted enqegirus h 9 chaincik; gs, 10 a honozygous
pai r of functi onal0y—di %%edgeﬂdegﬁzﬁﬁ“ hain alleles, at
| east one copy of akk=mgmn |12 i nopl obul i {ght chiain transgene, and
at least one 13 42y iof a human| iqgapnogl o heavy| chai n transgene.
1 42! A edkaryotic cell pf claijm41. 1 43.
The cell of cldim4? wherdgin the 2 102 nnunoqlobulin bijnds human CD4 or
an antigenic fgaghen t her eof o b 4. An
i mmunogl obul i n@hat {specifjically binds 2 uman CD4, wherein said
i munogl obul i n©Q@ oty i b human 3 10“se%§§g e ¢ight chpin variable
regi on conpri sing aT a4 acjd sequ substantijplly identical to
an amno acid 5 4gel_sequence encodef {gefSeq. LD No _1.1Seq. |.D. No. 2,
6 Seq. |.D. No.103, 1®&q.10°. DI0°No10%, 18%.10f . I0*N010°5, 1®eq. 7 |.D..
No. 6, Seq. |I.D. No. 7, Seq. |I.D. No. 8 Seq. |I.D. 8 No. 9, or Seq.
l.D., No. 10. 1104 45 fdre_lmmunogl obulin of claim44
wherein the 2 innunoghobulin coppri $es thg sequence pf Seq. |.D. No.
61 3 or Seg. ﬁﬁ D_-No | 62. 3
101 109 =0
| o -
i 10% o] 10%
©
S 10 B 10" 0
Q| - ¢
v T 1 y . .
T T T T T R T T 1
hybridoma supernatent ———
FIG. 72
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secreting a human sequence i munogl obul i n that
presel ect ed an{igd@nsssanpri sing the

obtaining B cells from
transgeni c nouse conpri
functionally disrupted
honobzygous 9

l'ight 10

i mmunogl obulin I'ight chain transgene,
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30 presel ected anti gen. 1 47. The net hod

of claim46 wherein the first 2 . group of hybridomas secrete 119G
i mmunogl obul i ns. 1 48. The nmethod of claim 46 wherein the
human 2 WO K838 € |mTunogI obulin of step (e) binds the BCcrnsosri6433
predeterm ned antigen with an affinity constant (Klerr]) of 4 at | east
about 1gerr] Merr]. WO 97/ 13852
PCT/ US96/ 16433 6!93 286 1 49.
A human anti-CD4 i mmunogl obul i n t hat specifically binds CD4 from
humans and specifically binds 3 CD4 from at | east one non-human
pri mate. 1 50. The i munogl obulin of claim18 wherein the
2 non- human prinate is Rhesus nonkey, cynonol gus nonkey, or 3 o
chi npanzee. IwILD TYPE - HEAVYOGHAINTRE ILTGHMCHAMDUIG N WOUBLE tigS0 wherein
the 2 humep +Atms CHA- | msuREg msbut/+ nmsped+-fms g~y s mas-, @84k $/+~0m 3
bot h rhesus nmonkey and cynonol dlk's}lﬁnnkey pux+ hup+ hgg+ The
i mmnog| ObU|1D4'\ of _claim 5Qowhers 10
103' 102 10
102 10"’ 103
. 15500 RS ant
10 @ 10 g;_.{, b 10
10° - 1005 100 100205
10° 10* 102 10° 10 _10° 10" 10? 10313‘ 10° 10" 102 103 10 10° 10" 10210310‘
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_ ;10" 10* 10*
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102 102 e] 104

10" | 10 '10'@, .
10011 3¢
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2

cynonol gus nonkey and chi npanzee. 1

a VH4- 34 segnent,

human anti - CD4 i mmunogl obulin specifically binds CD4 from 3
rhesus nonkey,
human sequence i mrunogl obul in conprising 2
segnent,
sequence DI TWRGPH 4

53.
a DXP'1

A

a JHAWOegite85e, and a 3 heavy chain CDR3 region EG@&W*%ﬁﬁﬁ t he
[Seq. 1.D. No. 63]. 1 A
human sequence i mmunogl obulin conprising 2 a VH5-51 segnent, a DHB2

segnent,

a JH2 segnent,

sequence 4

segnent,

and a 3

and

VI N\WFDP [ Seq.

i mmunogl obul in

segment

, andg

DQ.GLFDY 4
sequence i mmJ

segment ,

and

B&#98 chain CDR3 region conprising the

PANVWAYFVL [Seq. |.D. No. 64]. 1 55. A
human sequence i munogl obulin conprising 2 a _VH4- 34 seanent, a JHS
a heavy chain CDR3 3 regi on conprising the $equence
|.D. No. 4 65] . 1 56. A hufran sequence
nprising a 2 VH5-51 segnent, a DHQ®b e ment, a JH4
%%% heavy chain CDR3 regi on conprising elsequence
Seq. |.D. No. 66]. 1 573 Alhuman
nog? obul i n conprising 2 a VKA27/ Al'l segrent | a Jk4
a £ ght chaln —
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287 3 CDR3 region conprising the sequence QQYGSSPLT [Seq. |.D. 4

No. 67]. 1 - 58. A human sequence i munogl obulin conpri sing
2 a Vkilyg osqwsent, a Jk4 segnent, and a |ight chai n CDRGI/BS96/16433r egi on
conprising the sequence QQFI SYPQLT [Seq. |.D. No. 4 68] . 1

59. A human sequence i nmunogl obulin conprising 2 a VkL19 segnent, a
Jk2 segnment, and a |light chain CDRSga/g3 regi on conprising the sequence
QQANSFPYT [Seq. |.D. No. 4 69] . 60. A human
sequence i nmunogl obulin conprising 2 a VKL15 segnent, a Jk2 segnent,
and a light chain CDR3 3 regi on conprising the sequence QQYDSYPYT
[Seq. |.D. No. 4 70] . 1 61. A hybridoma secreting an
i mmunogl obulin, 2 wherein the i munogl obulin is selected fromthe
group 3 consisting of: a human seggence i nmmunogl obul in conprising 4

a VH4- 34 segnent, a DXP' 1 segnent, a J segnent, and a 5 heavy chain

CDR3 region conprisi-ng the sequegce RGPH 6 [Seq. |I.D. No. 63], a
human sequence i munogl obulin 7 ¢ co ising a VH5-51 segnent, a DHQB2
segnent, a JH2 8 segnent, d a heavyschai n CDR3 regi on conprising the
9 sequence PANVWNWFVL [ Seqy ! . D Gﬂ] a human sequence 10

i mmunogl obul in conprising a VH4-B4 se nt a JH5 11 segnent, and a

heavy chain CDR3 region npri si quuence VINAWFDP [Seq. |.D
No. 65], a human sequenc&® 13 i conprisifg a VH5-51

segnent, \\Q:\ E
™

3
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14 segrreht, a JH4 segnment , and a heavy chain CDR3 region 15

conprising the sequence DQLGLFDY [Seqg. |.D. No. 66], a 16 human
sequence i mrunogl obulin conprising a VKA27/ Al 17 segnent, a Jk4
segnent, and awbbgidsszhai n CDR3 region 18 conpri si ng t h@TaIe/messs
QQYGSSPLT [Seq. |.D. No. 67], a 19 human sequence i mmunogl obulin
conprising a VKkL18 segnent, 20 a Jk4 segnent, and a light chain CDR3
regi on conprising WO §7493852
PCT/ US96/ 16433 288 21 t he
sequence QQFI SYPQLT [ Spq—L-D.Ne ; e
I mmunogl obulin conpris|ing a 9 segnent, a Jk2 23 segnent, and a
li ght chain CDR3 regioh nprig th@ BBMAN 1 sequspce QQANSFRYT [ Seq.
|.D. No. 69], andi® ! % seq@ggmijmunogyl in conpifising a
VKL15 segnent, a Jk2 26 gagent, and a |1 ght gvir/: n CDR3 reggion
conprising the 27 %7 .?f’/‘ DSYPYT [ Seq. |.BZNo. 70].
100.00 /
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