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Como resultado del examen de busqueda de anterioridades y con fundamento en el
articulo 46 de la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

SOLICITUD DE SUMINISTRO DE INFORMACION

Se determind que existe en el estado de la técnica el siguiente documento que
eventualmente afectaria los requisitos de patentabilidad de esta solicitud:

& DATABASE Geneseq [Online’

15 March 1999 (1999-03-15), "Anti-5T4
single chain antibody 5T4Sabl."
XP002371117

retrieved from EBI accession no.
GSN:AAWS6003

Database accession no. AAWS6003

Siendo que la publicacion referenciada hace parte de los documentos citados en el
examen de busqueda internacional , para la solicitud aqui estudiada, y no siendo viable la
consecucion de dicho documento por este despacho, se requiere que el solicitante,
proporcione el mismo, de preferencia en formato digital

En cumplimiento del articulo 46 de la Decision 486 de la Comision de la Comunidad

- Andina, se le indica que debe dar respuesta dentro del término de tres (3) meses
contados a partir de la fecha de notificacion de la presente comunicacién. Notifiquese el
presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del capitulo quinto (5),
del titulo primero de la circular Gnica N° 10 de 2001.

em—

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

El anterior requerimiento fue notificado por fijacion en lista, de

fecha F oy amna o
2, 20
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Targeting immune effector molecules to human

tumor cells through genetic delivery of 5T4-specific

scFv fusion proteins

Kevin A Myers,' Matthew G Ryan,' Peter L Stern,” David M Shaw,” M Jim Embleton,’
Susan M Kingsman,' and Miles W Carroll'

"Ox nml BiwMedica (UK ) Lid., Medawar Centre, Oxford Science Park. Ocford. UK~ Immunology Depurtment:
and Medical Oncology, Paterson Institute For Cancer Rescarch. Christic Hospital. Umu/uszvr LK.

Afthough severa! dlimcal teals have shown benelicial efiects by targenng tumor swocated antigens - TAAS itk monodtunas
antibadivs, 4 number of ixsues, indluding poor penetration of the timar mass and humen astimouse antbody responses reman The

use af recombinant single . chain Py (sCFv i fragments hias the potential to adoress tese o other ssties wile doow ny e acdil on of
different effecior functions. To develop therapeutic strategies that recruit both humora, sod « cllulac aimis ot the immune rosponse we
have constructed chimeric proteins hinking either the human IgG 1 Fe domam ar the exizaceilular domain of murine B7
specitic for the oncotetal glvcoprotein, 5T4, This TAA is expressed by a wide vanety o <arcinomas ane bs associated with e tastasts
and poorer clincal outcome. We have engineered retroviral constructs that produce tustan proteiss able 1o iferact simultanes susty
with bath 5T4 - uositive cells and with the receptor fligands of the immune efiecior moietos. Genetic dehvery through o nour e
leukemia virus vector 1o 5T4 - positive tumor cells results in the secreted scFy fusiun protein binding to the cell surtace. itmlwrmnn«
the scFv-HIgG T fusion protein is able to direct lysis of 5T4- expressing hunn fuines cof! fines theough antibody - deperaent cels

Cviotonicity indicating its potential as a gene therapy for human cancers,
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he development of antibodices as therapeutic agents for

the treatment of cancer h'}‘. recently led to some
encouraging results in the clinic.' ¥ Monoclonal antibodies
{mAbs ) targeted o tumor -associated antigens (TAAs) have
been ased .x!om: or linked 10 a therapeutic moiety suuh as 4
radiolabel™ or a cytotoxic drug, c.yg.. calicheamicin.® When
used on their own, the cytotoxic effects of ihaﬁ mAb may be
dircct, c.g., by mhibiting grow th xlgn.tlmg, or indirect, such
as the induction of gpoptosis.” ' Also the recraitiment of an
imumune resporse by the mAb can lead to cell killing
through antibody - dependent celf eytotoxicity { ADCC) and
complement fixation as ha-» been seen with the anti-her2
i annbody herceptin,'' and the anti-CD20 antibody,
rituximab, '

There are, however, a number m“pmb emis associated with
using whole murine annbnd«es m humans, These include
poor largeting specificity,’ inefficient penetration of the
tumor, ~ haman antimouse antibody { HAMA ) reactions and

general systemic toxicity at the hléh doses mqu:md to deliver
w‘imun antibody to the site of the wmor.'” Antibody
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engineering now allows these issues to be addressed with the
production of smatler recombinant molecules such as single
chain by (sebv) annbodies, which are the smallest fragment

to contain the original antigen binding site They consist of

the vartuble heavy (V) and variahle hght (V) chamn,

jotned by a fioable linker, and hay ¢ been shown 10 penctrate

tumors more cifectnvely than whole aatibodies or Fab
fragments

Some disadvantages of using sehyv include decreascd
stability, shon iaif-life, and. in some cases. decreased
affinity © the andgen,” " One approach 10 improving the
function and circulating half-Lfe is w link  immunc
stmuiatory molecales o the ant- TAA scFyv. Fur cxample,
fo activate antibody -mediated killing against the target
tumor, the constant heavy cham of human immunoglobulins
can be added. which will also merease moleculur size tand
therefore  stebility)  while minimizing  immunogenicity.
Human IgGl hay o broad spectiicity for the different Fo
receptors present op macrophages, monocytes. and natural
Kifler ¢ NK el 1» and thus represents an exeellent choee for
this anprosch

To induce a oviotox:e T-cell response, the costimulaory
molecules of the BY glycoprotein family can be used. These
important costumulatory melecules are presemt on sntigen-
presenting cols and are ligands of the receptors CD28 and
CTI A -4 found on Bymphocytes.'” In both cases. debivering




the immune conjugates as genetic constructs could confer
additional advantages. Genetic delivery should circumvent
the clinical problems caused by the necessity of repeated
injections of high doses of protein by continuously
expressing the therapeutic antibody at the tumor sites,
resulting in high concentrations where they are needed but
low concentrations in the circulation and in healthy tissue,

This could be achieved using viral vectors injected
intratumorally, leading to production of the fusion protein,
which is then secreted, from the cancer cell. The scFv would
then bind back to the target antigen on the cell surface to
direct lysis by effector cells such as macrophages, mono-
cytes, and NK cells (Fig | ). Alternatively, the natural tumor-
targeting properties of macrophages could be employed,
transducing them ex vivo and then reintroducing them into
the patient. The macrophages would then track to sites of
tumor growth where the secreted fusion protein could bind 1o
the target TAA and direct lysis as before. Because there is a
hypoxic environment in a tumor mass, an additional level of
specificity could be obtained by placing the fusion proteins
under control of the hypoxia response element (HRE),*
which would act as tumor-specific regulatory element. To
date, expression of fusion proteins from adenoviral vectors
has been demonstrated in mouse models with a number
of scFvs including those targeted to CEA?' facwor VILZ
and al;sxo intracellular expression of an anti-p21 ras scFv
alope. ™
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5T4 specific scFv-fusion protein based immunotherapy
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The oncofetal antigen, 374, is a cell surface. leucine -rich
) - . . .

glyeoprotein,” originally defined by a mAb raised against
glycoproteins isolated  from human  syncytiotrophoblast
microvillus plasma membranes.** 5T4 is found on a wide
variety of adenccarcinomas,” including cervical.™ ovar-
ian,*” and those of the G1 tract.”” with up to 80% of tumors
being antigen -positive. Expression of 5T4 has been shown
to be associated with metastasis and is an independent
indicator of poor prognosis in a number of cancers, including
colorectal® and ovarian.®” Excluding the placenta, the
antigen is absent from most normal adult tissues although
low levels are found on a few specialized epithelia. This
indicates that 5T4 has excellent potential as a target antigen
for antibody - mediated cancer immunotherapy and this view
18 encouraged by recent data obtained with a fusion protetn
constructed from a Fab of the anti-5T4 mAb and an
engineered super antigen ( staphylococcal enterotoxin A ).
The purified recombinant product induced. in virro, T-cell
dependent killing of a non small cell lung cancer line
expressing ST4, and intravenous injection of the fusion
protein into athymic mice carrying the cells intraperitoneally
resulted in a reduction of tumor mass.

A 3T4-specific scFv has been amplified by polymerase
chain reaction (PCR) from the hybridoma line produc-
ing the mAb* and here we report its use in the construc-
tion of potentially therapeutic immune conjugates. Genetic
constructs have been made to produce chimeric protins

scFv-Hy1
secretion

Lysis via
: Complemern
" Fixation

antigen or
ADCC with

s Macrophages
* Monocytes

* NK cells

Lysis of tumour cells may lead to

the systemic induction of an

immune responses

Figure 1 Genstic delivery of 574 scFy—Hy1 constructs. Tumor cells transduced by vector particles containing the 5T4 scFv—Hy1 constructs will
produce fusion protein, which will then be secreted from the cell. The immune conjugate will then bind back to the 5T4 artigen al the cell surface,
directing lysis of both transduced and neighbouring untraneduced cells, through monocytes, macrophages. and NK celis and complement fixation.
Afternatively, macrophages can be transduced ex vivo, and then introduced back into the patient. The turmor tropic properties of these cells will take
thern to sites of the cancer where secretion of the Tusion protein will direct cell fysis. Use of a HRE in the promoter of the construct will limit

production to the low oxygen environment of the tumors.
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consisting of the scbv linked either to the B7.1 extracellular
{+0) domam (o induce a cellular immune response ) or the
heavy constant region of human 1gGl, which has been
shown o be effecuve at directing ADCC, We have shown,
in vigrer, that these potential therapeutics can be delivered
ustoy munine keukemia virus { MLV )-based viral vectors (o
ransduce mammalian cells thar then secrete the fusion
protein products. The B7.1-scFv nmune conjugate was
able o simultancously bind the target antigen. 5T4, and the
BY hgand. CTLA-4 Transduction ot celly expressing ST4

wath the seby Hyl viral vector construct led 1o secrction of

the tusien prowein, which then bound back to the target
antigen at the col surface. This mmunce conjugate also
boukd the  hgh-atfiany - Feo oreceptor, CD64. and.
additton, wae able to direct Iysis of human wmor celf lines
expressing native S through ADCC,

Methods
Construction of 5T4 scFy fusion proteins

Four constructs were made: Leader-5T4 scFy (LscFyvy,
Leader-5Td seFv with 4 Myce-His tag (LscFv-MH),
Leader-3T4  scbyv fused  N-terminal to human g6l
{HigG ) constunt heavy chamn (LscFy - Hyl ), and B7.1-
tused N - terminal w the $T4 seFy-MH (BT —seFv-MH L To
ke Lseby the sequence encoding ¢ translation intiation
seguence and the haman immunoglobulin kappa light chain
stgial peptide was synthesized as two complomentary
singie- stranded ohgonucleotides. When annealed. the dou-
ble-stranded oligo comains an internal XAol site at the $7 end
with a Ahul-compatible 5" overhang and a Ps#l-compatible
¥ overhang. (ctagactegagCCACC ATG GGA TGG AGC
TGTATC ATCCTC TTC TTG GTA GCA ACA GCTACA
GO GTC CAC TCC GAG GTC CAG ctgea and g (TG
GAC CTC GGA GTG GAC ACC TOT AGC TGT TGC
TAC CAA GAA GAG GAT GAT ACA GCOT CCA TCC

CAT GGIGGacgagt). This way cloned into pBlueserot 1)
t Becton Phctmon, Cowley, Oxford, Oxfordshire, UK j pre-
viousiy rosticted with Vhal and Parl o creare pldSil
Lewder.

The 5T4 by was wnplificd by PCR from pHLNT usmy a
3 oligonucleotice that incorporates a A sie at the 3 (GTC

CAG CTG CAG CAG TCT GG in conpunction with ong of

three 3 oligonucleotdes — one of which ncorporates
Hindl) sute at the end of the product (CG T Gl HIC
AAG CFT GOT GOy for fusion with the Hyl one which
meorporates & stop vodon and a Yol site (CTU UTC GAG
TTA CCG TTT GAT TTO CAG GGT GOy, and one which
contams o tod nn soquunve tor the oo epiepe and
pebyhestihine 16 < Hhs ) tag preceding a stop codus wdjecen:
W g terminal Vied e o8 CTCCTOONG TOAY ATG L TG
ATGOGIG VG UG GTO GAC GG GOTATT NG AT
CTO IO TGA GAT GAG-30 The PCR prodicts were
then restrviod with the approprate cnzymos and nsortad
it pBSH Leader, creating Lsot'v, LseFv-ME ana Eacks
without a stop codon,

The HigGl constant region was wplified by PCR Grom
the cloned gone va kind gift from M Bruggemann . osing
ohgorucieutides that incorporate u Hindi sie ot the 3 ono
and o Vhod site wthe 3 end (gege AAG CTT vau stc anp cug
GUC TOC ACC AAG GGO CUA and goee ctegag 1A
FTT ACC 0O AGA CAG GGy This was then restacted
with those vazymes and mserted into pBSIL contaiting
Lacky without & stop codon, creating Lseiy Hyll i
entay fuston comstruct can then be excised oy 4 gl
cassetee with Vod {see big 21

Construction of the fuswon proremn B7 sofy imolved the
sequentia] fusion of three campanents. the munne B 1 EC
domam, o brdgmg fexible (Gly,Ser o polylioker. and the
sl both wgged and untagged. The flexible pols inker was
generated by annealing two complementary oligonucleotides
(57-G0G GGT GOT GGG AGC GGT GOT GGU GGE
AGT GGO GGE GGE GOGA - und 50T AGT Tt

[rr—n g V.

o i Vl" . "

T

rem——

Lo R Ltk

4 bt{ B71 ECDomain gueker u‘

Figure 2 Fusion protein constructs. A: The 5T4scFy cansisting of a seuretory leacer sequence N -terminal to ne V. ang V, domans «Cimed Ty a
(Gly :Ser ), tinker and including a C-terminat Myc—His tag. The same construct withoul the tag was «iso made B: Tre B7 5TdscFy corstruct
including a C-terminal Myc-His tag. The same construct without the fag was alse made. C; The 5T4scFy directly tusea 1o the constant heavy

region of human 1gGt
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GCC GCC GCC ACT GOC GCC ACC ACC GCT CLC
ACC ACC CCC-3") 10 produce a double - stranded fragment
with Smal/Spel -compatible ends. This linker was then
cloned into Smal/Spel-digested pBS I to generate the
intermediate plasmid pLink. The 735-bp murine B7.1 EC
domain (amino acids 1-245) was amplified from the
bacterial expression plasmid pl.LK444 -mB7 (kindly supplied
by R Germain, NIH. USA), using primers that incorporated a
Kozak consensus sequence and a EcoRlI restriction site at the
5" end and a 3’ Smal site (5'-CTC GAA TTC CAC CAT
GGC TTG CAATTG TCA GTT GAT GC-3 and 5'-CTC
CCC GGG CTT GCT ATC AGG AGG GTC TTC-3"), The
PCR product was digested with EcoR1 and Smal and inserted
imto pLink digested with the same enzymes to generate pBS/
B7Link. Tagged and untagged versions of the ST4 scFv were
amplified from the plasmid FHENl -5T4scFv. To generate
the untagged construct, a & primer (3 -CTC ACT AGT
GAG GTC CAGCTT CAG CAG TC- 3') containing a Spel
restriction site and a 3’ primer (5'-CTC GCG GCC GCT
TAC CGT TTG ATT TCC AGC TTG GTG CCT CCA CC-
3"} containing a terminal Nod site downstream of the
termination codon of the scFv fragiment were employed. The
resultant product was digested with Spel and Nosl and
inserted into pBS/B7Link digested with the same: enzymes.
Tog generate B7-scFv- MH the scFv was amplified using the
same § primer and a 3’ primer (5'-CTC TCT AGA TCA
ATG GTG ATG GTG ATG ATG GTC GAC GGC GCTATT
CAG ATC CTC TTC TGA GAT GAG-3') with flanking
Spel and Xbal sites and including a Myc-His tag. This PCR
product was then digested with Spel and Xbal and cloned
into pBS/B7Link digested with the same enzymes,

Production of cell lines expressing fusion constructs

The fusion construct cassettes were cloned into the viral
expression vector pHIT LXSN."™ Virus was made in the
human kidney cell line 293 T by cotransfecting plasmids

containing the MLV gap-pol genes (pCIEGPPD) and the

VS8V G mve)ope (pRV6T) using the triple plasmid HIT
system.*** After chromosomal integration, the fusion
protein cassette is placed under transcriptional control of
the LTR. Using calcium phosphate, 8 10-cm dish 0293 Tar
~50% confluence was transfected with 16 pg of each
plasmid. After 6 hours, the medium was removed and
replaced with 5§ ml of fresh medium. The medium was
removed 16 hours later, passed through a 0.45- im filter, and
stored in 0.5-mL aliquots at ~70°C.

To produce the stable BHK cell lines expressing the fusion
protein, cells were plated at 10%/well in a 12-well plate in
1 mL of full medium (MEM, 10%FBS). Several hours later,
a number of different-sized aliquots (1001 uL) of viral
sypermatant were added 1o the wells.

Approximately 16 hours posttransduction, transduced
cells were selected by trypsinisation into 10 mi of fresh
culture medium containing 1 mg/mL G418 (Invitrogen.
Paisley. Renfrewshire. UK Y and plating out in 10-cm dishes.
After 7-- 14 days. growing colonies were ring-cloned and
expanded. Positive lines were identified by immunostaining:
after fixing the cells with methanol:acetone ( 1:1 ). they were
washed with PBS then incubated with either goat antihuman
1gG-HRP {for the Hyl construct) or mouse anti-c-mye

ST4 apeific sy
KA Myers of af

st protenn Baaed immunotherapy

mAb followed by rabbit antimouse fy- HRP (for the Myc -
His tagged constructs ). Detection used DAB reagent ( Vector
Laboratories, Peterborough. Cambndgeshive, UK,

Harvesting the fusion proteins

The stable cell hines were grown 10 ~95% confluence in
TIS0 flasks in EMEM. 10% FBS, and then the medium
changed to EMEM containing no serum (20 ml./flask ),
which was then harvested 34 days later. Supernatants from
BHK-21 cells transfeeted with either the LscFv-MH or
B7 ~scFv-MH construcis were filtered through a 0.45. um
membranc. loaded onto a nickel-equilibrated HisTrap
column (Amersham Biosciences. Little Chalfont, Bucking-
hamshire. UK L washed with 20 mM (B7scFv) or 40 mM
{ LscFv § imidazole, and then eluted with 300 mM imidazole
buffer. Several protein fractions were pooled based on
relative yield and purity as indicated by BioRad (Hemel
Hempstead Hertfordshire, UK ) protein estimation and sifver
stamning of polyacrylamide Ej..‘\ (QuickSilver: Amersham
Biosciences ), respectively. Each pool was desalied and then
reequilibrated in PBS using Sephadex G-25 based PD- 10
buffer exchange columns ( Amersham Biosciences ).

The scFv and seFv—-Hvyl fusion proteins were concen-
trated and partially purified using centriprep 10 and centricon
10 ¢ Millipore, Wartford, Hertfordshire, UK ) systems.

Western Dlot analysis of the tusion proteins

Aliquots of concentrated supematants and desalted purified
protein { 10 ;L) diluted in 2 x Laemmlbi buffer containing 3-
mercaptoethanol were heated at 93°C for 5 munutes and
loaded on a precast Novex 10% Tris~glycine gel. Bench-
mark molecular weight marker (3 ;L) from Roche { Lewes.
East Sussex, UK} was employed and samples were run in
1< running buffer (2.9 g/L Tris base. 144 g/L glycine,
1.0 g/1. SDS) at 25 mA for 1.3 hours under reducing
conditions. Proteins from the gel were then transferred
to Hybond-ECL membrane ( Amersham Biosciences) in
transfer buffer (1,45 g/L Tris base, 7.2 g/L glycine, 20%
methanol ), at 25 V {constant) for 2 hours using a Novex
XCell 1 blouin& apparatus. The membrane was blocked
ovemight in PBS containing 0.05% Tween 20 and $%
nonfat dried milk powder. The membrane was incubated
with the 1 antibody, mbbit antihuman {gG-HRP {Dako.
Ely. Cambridgeshire. UK at 171000, mouse anti-His (In-
vitrogen) or meuse anti-Myce (Roche), or rat anti-mouse
B7 {Becton Dickinson), in the same buffer. After washing
in PBS, 0L05% Tween. an HRP-linked 2 antibody was
added where appropriate (rabbit antimouse | Dako] /1000
or rabbit antirat [ Dako]) After washing. ECL reagent mix
(0.125 mL e Amersham Biosciences ) was applied to the
membrane for 1 minute and then exposed to Kodak X-ray
filmy ( Heme! Hempsiead, Hertfordshire, UK.

BlAcore analvsis

BlAwm analysis was carried out as described by \haw
o al?? Bneﬂ\ purified ST4- IgG tusion protein™ was
immaobihized hy amine coupling to the surface of a

carboxymethyl -dextran (CM3) biosensor chip. at a level of
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Figure 3 Western blot of cefl supernatant and purified fusion proteins. A: Probed with goat anthuman 196 - HRFP. Lane 1: Supemalant oblained
from a fusion protein-negative (3418-resistant BHK line. Lane 2; Supematan! obtained from g stable BHK cell ine transteciant expressing the
seFv~Hy1 fusion protein { ~85 kDa). B: Probed with mouse anti~c-mye, followed by rabbit antimouse Ig- HRP. Lanes 3 and 4; Nickel coumn—
puritied scFv - MM (32 kDa) and B7 ~scPyv-MH (-85 kDa) fusion proteins respectively These two samples were also analysed by silver stan

<y

206 RLUL The surface was acuivated for 7 minutes with EDC
NHS ata flow rate of § pL/min followed by 10 el of 3T4 -
g ar 50 pgimb in 10 mM acclate buffer, pld 4.5, Surplay
binding sitex were blocked using 1 M cthanolamine for
7 minutes. Kinetic analysis was performed at a flow rae of
30 pl/min, Association was measstred over & 3-minute
wjection, and dissociation for 15 minuies, The antigenic
surface was regenerated by a 0= pulse of 20 mM HCHL
and a baseline reestablished. The mAb was assessed over the
concentration range 0.25-6 nM and the sefy constructs
from 2.5 w0 25 nML

irnarrunohistochemical analysis with the scfy
fedsie iy 'L)f'(,’fc"i(?‘»

Crvastat secuons of normal human placenta were fixed and
stained as described previously”’ Primary antibody, PBS
control scFv-MH or B7 sef'v- M was derected with 9F 10
anti-myc followed by rabbit antimouse biotin, Scctions were
then incubated with HRP-conjugated avidin- biotin com-
plex, developed using DAB. and counterstained  with
hematoxylin,

FACS analysis of the scfv fusion proteins

Cells expressing 5T4 (PA L a human ovarian carcinoma line,
and AV-3T4. a mouse L-celi line stably transfected with 574
under the contre! of the CMV promoter™ ) and a control line
AY-neo (the mouse [ -cell expressing the neomycin gene)
were used. Approsimately 5+ 107 cells, in s round-bottom
Y6-well plate (Becton Bickinson), were incubated with
either 100 L of concentrated cell supematants or purified
fusion proteins {between | and 100 mg/ml } for 30 minutes
on ce. After washing, bound protein was detected using an
appropriate FITC -conjugated 2 antihedy. Cells were ana-
ysed on o Becton Dickinson F4CSealibur, In competition
experiments, sckv was used as o primary antibody, the

Caneer Lo Therapne

seFyv - Hyl as a second layer, and goat amit - HigG-FITC as
the 3 antihody.

Analysis w show that the sebv - Hyl prowin produced un
transducoon with the MLV -based construct 1s seoreted and
able o bind back w the cell swrface i that cell is exprossing
STH was also undertaben. A murine colon lme, (126,
ranstected with 374 was transduced with the construct,
expandud, and then assayed for binding of the ann - HigG-
FITC anuibody. v CT26 line expressing the neomyuin gene
wak used as a neganve control

To demonwstrate simuhwneous hinding of the seFv 10 s
target anhipen amd BT 10 @ Leand, B7seF-MH was used an a
Poanubudy mlowad by e CTEA - bgand in e rorm ol g
fuston protein with mouse g€ at the C-enmnus (A wolll
Bayport, MN L whch was then detected with rabbur caous
lg-HITC

To demonsine that the High constamt chan could hind
an Fo oreceptor. the human macrophage hne 1937 other
untreated or veated evernight with 1PNy, 1pg mby was
incubated with cither seFv—~Hy! or scFv and detected using
gither the ant HigG-FITC antibody or an anti (D64-
FITC anttbody.

Table 1 Blacore analyss of BY - scFv-MH and scFyv-MH fusion
proteins

Ko¢UMs) KETMY Kat1r8) Ky i M)

mAb 550>10° 550,10 100 10 188.10 V'

soFv - MH 9.88- 10" 1.30.10° 781107 vep 1w ™
827.10° 1.25.10 % 124 10 °

B7 -scFyv-MM 1.01. 107

The 5T4-Ig antigen was immobiized on the Diosensor chip and
the tusion protens passed aver. Proteing were analysed m edher
duplicate {mAD and scFv-MM) or inplicate (B7 -scFy MM}

90




ADCC

A9-5T4 and AY9-neo cell lines and two other 5T4-
expressing lines, EJ (bladder carcinoma) and PA1 (ovarnian
cancer ), were used in chromium release assays. Target cells
were incubated with 0.1 mCi (100 pL) of *'Cr (as NayCrO,
in normal saline at 1 mCi/mL; Amersham Biosciences) at
37°C (5% CO,) for ~1 hour, washed three times with PBS,
then diluted to 3 x 10°/mL. Cells were then added to 96-well
plates at 50 ul/well and incubated at room temperature
with concentrated supernatants containing either s¢Fv--Hvyl
or scFv (between 1 and 100 mg/mL, in 50 ul) for ~10
minutes, Effector cells (peripheral blood mononuclear cells
isolated using Ficoll- Paque [ Amersham Biosciences] as per
manufacturer’s instructions either from fresh blood or from
buffy coats obtained from blood transfusion service) were
then added at various concentrations in 50 ulL., centrifuged,
then incubated for 4 hours at 37°C, 3% CO,. Afler
incubation, plates were centrifuged and 100 pL /well taken
for scintillation counting.
Percent lysis was calculated as:

0e [ Test Release—Spontaneous Release
Yo Lysts = T
Maximum Release—Spontangous Release

x 100

(C) B7-scFv-MH
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Results
Construction and expression of the chimeric fusion proteins

The human 3T4-specific scFv has been described pre-
viously and we have now produced a8 number of chimeric
gene cassettes encoding this scFv linked to different protein
moieties. A control construct, LscFv-MH., was made, com-
prising an immunoglobulin leader sequence, lgn. fused
to the N-terminus of the scFv to allow secretion of the
protein from MLV-transduced mammalian cells, and a
¢-Myc epitope plus 6-His tag added C-terminal to the
construct for the purposes of kdentification and purification.
Another control lacking the C-terminal Myc-His 1tag,
LscFy, was also made. Immune enhancer conjugates,
comprised of either the EC domain of murine B7-1 (amino
acids 1-245, which contain a secretion signal), joined
N-terminal through a 15-amino-acid flexible (Gly,Ser);
linker to the scFv, either with or without the Myc--His tag
(B7-scFv-MH and B7-scFv, respectively) or a C-ter-
minal fusion of the human IgG!l constant heavy chain
directly to the LscFv (LscFv-Hvyl) (Fig 2). These cassettes
were then inserted inte the retroviral genome vector pHIT
LXS8N, which was then used to prepare high-titer helper-
free retroviral particles. These recombinant retroviruses
were then used to demonstrate genetic delivery of the
constructs in BHK-21 celis, leading to the secretion of

(B) scFv-MH

Figure 4 Immunohistochemistry of human ilerm placenta,
incubated with PBS (A), scFv-MH {B) or B7-scFv-MH (C),
as the 1" antibody, followed by 9E 10 anti- myc as the 2™ layer in
all cases. Detection was with rabbit anti- mouse biotin foliowed by
avidin—biotin complex and DAB.
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(A) A9-5T4

d
I(1 Y FACS buffer
{2 ) a-B7-FITC

tere

{1°) B7 -scFv-MH
(2°) «-BT-FITC

(C) A9-5T4

{1*)FACS huffer
4 {2°} o-myc

)

{1°} scFv-MH
{2°) a-myc-FITC

(B} AS-neo

: {1%) B7-scFyv-MH
{ (2% w-B7-FITC

lu,

&
L

Tt

{1} FACS buffer
{27} u-B7-FITC

Figure 5 FACS anatysis of binding of the B7 ~scFv fusior
proten to the human 574 target antigen A9 574 cels (A),
or AB-neo cells (B), were incubated with B7 ~scFv-MH
iofiowed by detection wih anti~B7-FITC. FACS buffer
alone folowed by ann - B7 - FITC was used as Ine rsgative
cortrol. The scFv-MH construct was aiso incubated wih
A8-5T4 celis (C). Detection used mouse anti-myc mAb
followed by FTC - conjugated antimouse IgG. FACS buffer
dlone. n place of the scFv-MH, was used as the negative

active fusion proteins. These cell lines were subsequently
cloned to give stable lines from which the fusion protems
could be isolated.

ThescFv and scFv Hy! proteins were concentrated in the
media in which they were collected and used in that form for
subsequent experiments. Figure 3A shows a Western blot of
concentrated supernatant from BHK -21 stable transfectants,
demonstrating a specific band identified by the antihuman
igG antiserum,

The scFv-MH and B7 -scFv -MH were purified from the
harvesting media through the polyhistidine tag using Ni°*~
aftinity  chromatography, The expression, haz\mt and
pur fication of the sckv-MH antibody were similar to thar
for the B7 seFv-MH fusion protein. one difference being
that 40 mM imidazole buffer was used to wash the
unmobtlized LscFv-MH protein on the Ni°° affinity
column during purification, whereas B7-scFv-MH was
washed with 20 mM imidazole, The vield of purified soluble
protem was between 0.7 and 0.8 mg/L cell supernatant,
SDS-PAGE, under reducing mndmons‘ indicated both
prowins to be monomers, The scFv-MH migrated as u
sharp band. having an apparent molecular mass of ap-
proximately 32 kDa (predicted 31 kDa). The B7 -seFv-MH
migrated as a diffuse band, typlcal of glycosylated proteins
(the murine B7 FC domain is highly charged with seven

L ot Gerse Therapy

control

potential N-linked gi‘\ms) lation sites ), wath an apparem
molecular werght of approvimately 85 LDa (sev Fig 3,
Western blet and sitver stain analyses revealed 2 punty of
>90% for both proteins afier affinity chromatography and
buffer exchuange,

Dissociation constan! determination of the LscFv - ME and
B7 -scFv-AMH

A b:owmur based assay. using a h5T4 1gG  fusion
protein™ as the target antigen, was used to measurc the
affimty and kinencs of mteraction of scFyv-MH and B7-
scFy-MH ( Table 1). The association rate ¢ K.} forscFy - MH
reported proviousty was approximately 5- !old slower than
that of the onginal mAb to 5T4.°* The K for BT ~ckyv - MH
s very similar o that of the sclv- \«}H However, the
dissoviation (K¢} rawe for B7 schv is approximately 2-
told faster than for the scFyv-MH and 13 -told faster than for
the onginal m'\b ()\Lmil B7 scFv-MH has an alfinig
(Kg)of 124« \1 which compares tavorably wuh the
value of 790 tO * M for scFv-MH. The sckv - MH valuy
is approximarely 40 tmes lower than that reported for the
3T4 mAb (16536 ' M) These findings indicate that
hinking the EC domain of murine B7.1 to the nigh -atfinity
5T4-specific aoFy does not dramatieally alter s hinding
properties

o
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(A} A8-5T4 (8) A9-nec
£ ] {17} scFv
U ¢y seFy % {2) a-HIgG-FITC

(ZQ) (R~H'QG‘HTC ”c) 80FV~H‘Y1
{2°) a-HIgG-FITC

Hoerts

{1°) scFv-Hy1t
{2%) a~HIgG-FITC

(C) A9-5T4 {D) PA1

(1%} Cell Supermnt
{2°) FACS buffer
{3*) u-HIgG-FITC {1°) scFv
. i {2°%) scFv-Hy1

(3% a-HigG-FITC {1"} FACS bufier

{27 u~HIgG-FITC

“

(1°) Cell Supernt
(2°) scFv-Hyt
{3°) a~-HIgG-FITC

\

Y (1°) scFv-Hyt
{2°) a-HIgG-FITC

Faane

Figure 8 FACS analysis of scFv~Hy1 fusion proteins. In all these experiments, goat anti—HigG-FITC was used as the final layer for detection.
AS-5T4(A) and A9- neo cells { B) were incubated with either scFv—Hxy1 or scFv cell supernatants. To demonstrate competition between the scFv
alone and scFv—-Hy1, supematant from either untransiected BHK celis (as a negative control) or those transfected with the scFv construct, was
used as a primary layer. Concentrated scFv—Hy1 supematant was added subsequently as the second layer {C). Binding of the scFv—-Hyltoa
human tumor line expressing native 5T4 was demonstrated by incubating PA1 (ovarlan carcinoma) cells with concentrated scFv—Hy1
supematant { D). FACS buffer alone was used as the negative control.

A: CT26-5T4 B: CT26-neo

Untransduced cells /

a-HIgG-FITC scFv-Hy1 transduced cells /

a—HigG-FITC

#

“

scFv-Hy1 transduced cells /
a~-HigG-FITC

Towres

rwly

Untransduced cells /
u~HigG-FITC

v g

e

e

L Figure 7 FACS analysis of cells transduced with the MLV - scFv—Hv1 construct. CT26-5T4 {A) or CT26-neo celis { B} were transduced with an

MLV -based construct expressing scFv—Hy1. Goat anti~ HigG - FITC was used to detect sndogenously producad fusion protein that was secreted
from the cells and had subsequently bound 10 the cell surface. Uniransduced cells were used as the negative control.
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(A) U837
Cetls alona
A
{ ! (1%) aCDS4-FITC

Calls + {FN.y ;
{1} aCOB4-FITC

Foman

3

(8) U937

0 untrarsducy oel sunamt
2 o HOFITC
A

{1°) scFv-Hy1

= /N\{E") a~HlgG-FITC

f"' Colls+ IFNwy
{1°) seFv-Hy1
{2°} a-HigG-FATC

s et e 2

Figure 8 FACS comparison between the binding of anti -CD64 and scFyv-Hy1 to USRT cells. The inoncbiast cedl tine, U937, treated or untreated
overnight with (FNvy, was incubated with either anti-CDB4-FITC (A} o scFv - Hy1 (B). The scFv-Hv1 was then detected using anti- HigG -
FITC. The shift in fluorescence was compared to cells alone (no fluorescent antibady adoen at ak ).

Immunohistochemical  analvsis with the scFv  fusion
JAHULELS

It his been shown previously that, like the parent mAb. the
scFv-MH labels the syncytiotrophoblast layer of human
placenta.™ Figure 4 shows that the B7 scFv-MI likewise
binds to human syncytiotrophoblast, indicating that the
B7.1 EC domain does not hinder binding to native 574
m sine. No staining was seen with anti-myc 9E10 antibody
alone.

FACS analysis demonstrates binding of the scFv fusion
proteins to the 374 target antigen

To determine 1f the scFv fusion proteins are specific for the
human 5T4 antigen, FACS analysis was carried out using a
mouse fibroblast cell line transfected with the human 5T4
cDNA (A9-5T4) and the same line wansfected with the
neomycin resistance gene alone (A9-neo ). Figure 5, A and
B shows that the B7- scFv-MH binds to A9-5T4 cells but
not the A9-neo cells, confirming that the scFy is binding to
the target antigen and not to some other molecule on the
A9 cells. Figure 5C demonstrates binding of the scFv-MH
to AY-5T4 cells. The binding of both B7-scFv-MH and
scFv-MH can be inhibited by the T4 mAb from which the
sckv is derived (data not shown), Similarly. the seFv~Hyl
construct demonstrates at least | log shift in fluorescence
activity in the ST4-positive cells compared to the control
sckv construct. when detected with rabbit anti- HigG-
FITC (Fig 6A). Again, no shift occurs with A9-neo cells
{Fig 6B). Competition FACS analysis demonstrated that
the concentrated supernatant from the cells transfected with
the scFv construct did indeed contain scFv protein because
this supemnatant was able to block the binding of the scFy -
Hyl to the 5T4 antigen on the A9-5T4 cells (Fig 6C). The
scFv- Hyl was also shown to bind to the human ovaran
carcinoma line (PA1), which expresses native 5T4 at the
cell surface (Fig 6D).

In addition, it was demonstrated that the production of the
fusion protein from an MLV-based construct within the cell
leads to secretion of the protein from the cell and binding to
the cell surface, if the transduced cell expressed the 5T4
antigen. Figure 7 shows FACS analysis of a murine colon
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cancer cell line. (126, expressing human $T4. compared
to CT26 only expressing neomycin, after transduction with
the MLV-LscFyviiyl construct. Using the anti- HigG-
FITC antbody, HizG s detected at the surface of the
CT26-5T4 colls but not the CT20-neo cells. If the cells
are permeabiliced, tien HigG s detected ia the CT26-nvo
transductants (data not shown), indicating that the tck of
detection of HigG ut the cell surface is not due w o luck of
production of the protewn wethin the cell This also in-
dicates that the seFy- Hyl protein s binding 1o the ST4 on
the ceil surface of the CT26-5T4 cells rather than being
trapped 1n the membrane or binding nonspecificaib W the
cells. Thus. genetie delivery of these immunoconjugates o
vivo has the potential to result in binding of acuve protein
to the surface of any wmor cell expressing $T4 (both

A9-5T4
{1°) scFv-MH
s, {2v) CTLA-4-Ig
! . (3°) «-MIg-FITC
ik

b i

{1°) B7-scFv-MH
(2°) CTLA4-ig
{3°) a—-Mig-FITC

4° 2t (234 0"
Figure 8 FACS anaiysis of B7 - scFy binding to both 574 ana CTLA -
4. To demonstrate sinultansous bindinrg of the B/ extraceliular
gomam 0 a igend, GTLA-4 wnie the scFv s vound 10 1s target
artigen A9-5T4 cells were ncubated with ether scrhv-MH (as a
negative contro:j or B7 - scFv - MH. foltowed by CTLA -4 1 the farm of
a tusion protein with mouse Ig at the C terminus. This was then
detected using FITC - conjugated antimouse Ig.
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transduced and nontransduced) and hence direct ADCC of
the tumor (see Fig 1).

Increased binding of scFv—Hy1 to 937 cells is observed
after treatment with IFN-vy

The human IgGl constant heavy chain is able to bind a
number of Fc receptors, including CD64, the high-affinity
Fe receptor { FcRyl) that is present on the human monoblast
cell line U937. Treatment of this cell line with IFN-v up-
regulates FcRyl but not FcRyll (CD32), which is also
present.®® To determine if the scFv~Hyl fusion protein is

5T4 specific soFv-fusion protein hased immunotherapy
KA Myers el af

capable of binding to the surface of U937 cells, FACS
analysis, with or without prior IFN-v treatment, was carried
out, Figure 8A shows binding of an anti-CD64-FITC
antibody to U937 cells. Treatment with IFN-v gives rise to
a further shift to the right, as expected. Incubation of U937
cells with the scFv—Hw! fusion protein resuilts in binding
of the protein to the cell surface as detected by the anti-
human IgG-FITC antibody and this, too, shifts to the right
with IFN-+vy treatment {Fig &B). The similarity of the
profiles between the anti-human 1gG and the anti-CD64
antibody suggests that the fusion protein is binding to the
Fc receptor.

(A) AB —5T4 transfectants with increasing E:T ratio

% Lysis

Cellline
E:T Ratic

scFy-HGI
scFy Protein
A8-5T4

50 AS-5T4

0

{B) Human Tumour lines with E:T of 30:1

% Lysis

00

Cellfine PA1
Eftectors -BB2

scFv-HG1
Protein

.BB?2 Ed
-8B 3

Figure 10 Antibiody - dependent cell cytolysis of 5T4-expressing cells. A: A9-5T4 and AS-neo cells were labeled with *'Cr and then incubated
with either scFv or scFv-Hy1. Increasing amounts of peripheral blood lymphocytes were used as the effector cells and lysis allowed to proceed for
4 hours. Chromium released into the supernatant was measured by scintillation counting to assess the extent of lysis achieved. B: EJ (human
bladder carcinoma line) and PA1 (human ovarian carcinoma fine) cells were used as targets and peripheral biood lymphocytes from two different
donars {BB2 and BB3) were used at a ratio of 30:1.
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B scFv-MH is able to bind simultaneously to cells
expressing 574 and o the ligand CTLA-4

B7.1 tinds o its counterreceptors D28 and CTLA-4 on
the surface of T eells. To show that the B7.1 domain of the
recombinant B7 - scFyv-MH 15 able to bind a ligand while the
sehy s bound to the 5T4 antigen on the cell surfuce. a three-
fayer FACS was performed {Fig 94 Cells were incubated
with B? - scFyv-MH followed by the CTLA-4 hgand in the
form of a fusion protein with mouse IgG at the C-terminus.
Bound CTLA -4 was then detected using rabbit antimouse
lgG-FITC The LscFv-MH was used in place of B7 -scFy -
MH as the negative control and a clear shifl in fluorescence
indicates that the B7.1 fusion protein can simultaneously
bind 5T expressed at the cell surface and the CTLA-4
ligand. FACS analysis with B7-scFv lacking the Mve- His
tag demonstrated that the tag had no effect on binding (data
not shown ),

The scFv~Hy T tusion protein is able to direct ADCC lysis of
Y14 positive human tumor cells

Figure 10A shows a chromum release assay that demon-
strates that the scFv--Hyl fusion protein can direct
cytotoxicity against cells expressing the 5T4 antigen at the
veli surface. There 18 mereasing lysis of the cells with
increasing protein concentration and also with an increasing
effector-to-target (E/T) ratio. Thix is clearly 5T4-specific
when the A9-5T4 cells are compared with the negative
control AY-neo. In addition. the results using the scFv alone
clearly indicate thar the lysis is directed by the Fe portion of
the fusion protein. Interestingly. a low level of lysis does
oveur with the soFv alone, but this is 4 maximum of 4%,
compared 0 40% with the scFv  Hyl, ADCC could also be
directed agamnst the human tumor cell lines £J and PA! that
express 3T4 under control of its native promoter { Fig 108),
demunstrating that the levels of 5T4 occurring natwrally on

human tumor lines are sufficient to mediate lysis.

Discussion

The successful treatment of cancers with therapeutic anti-
bodies or unmunoconjugates will require recruitment of an
ettective immune response, specific to the malignant cells.
Whole mAbs and recombinant antibodies are now being
tested i the clinic and immune responses have been
measured. However, a number of issues need to be addressed
o maximize the efficacy of such treatments; these include
delivery to the cancer cells, penetration of the tumor mass.
affintty for the target antigen. stability. clearance from the
blood stream. and cliciting the best possible response from
the imimune system. With this in mind. we have made genetic
constructs i viral vectors that produce chimeric proteins,
joming an scFv specific for the 5T4 cell surface glycoprotemn
to the immune enhancers B7.1 and human [gGl constant
heavy chain, Hyl. Transduction of a mammalian cell line,
BHK-21, with these constructs leads to the production and
seeretion of functional immune conjugates. Transduction of
the murine colon cancer line C'T26, engineered to express
human 5T4, with the scFv - Hyl-MLV - based viral vector

Cancer Gene Therapy

feads to the prowem being secreted and binding back o tiw
argen antigee ol the cell surface Thas tlustrates that geactie
debivery of such therapeutn constructs can produce actise
fusion protens capable of dinding TAAS on cancers and.
theretore, has the potential 1o stumudate ivsis af L fumor
cells o vive, tdwougn immune effectar cells. This should
include both transduced and nonansduced celis bearing
the target antigen. Otaers have successfully avhiesed ADCC
of human curcmoma colls transduced with MLV -bhased
recombinant viruses expressing heavy and tight chains of an
anticolon cancer TAA mAb Importantly. both transduced
and nontransducad e¢lls were sensitized to ADCC. demon-
strating that the anutbody made in one cell can spread o
adjacent, nontransduced cells that express the target antigen
However. this required sequential transduction of two
separate viruses, and theretore development of a simgle virus
expressing an scFv, would be advantageous, particularhy ina
clinical setting,

The binding atfinttics for the Myc  His tagped schy
{scFv-MH) contol and the B7.1-seFv have been Jdeter-
mined. The binding of the scFv-MIT has been previvusly
reported ' and although this is approximately 40 - fold lower
than the parent mAb. the value of 7.9+ 10 7 M compares
favorably with the binding affinuies of both mAbs and ~cF s
in the literature such as those against FpCAM. ™™ The
binding affinity of 87 xcby -MH 1s less than 2-1oid ower
than the scFv alone. demonstrating that the addiion of a
bulky molecule such as B7.1 has little effect on the binding
of the {uston protein to the trget antigen. These data,
coupled with the fivt thar the fusion protein o abie 0
simutancousty W the B7 hgand, CTLA-4. and 573 4t the
cell surtace, threugh the seby, mdicate the potential for this
approsch in wemor urmunotherapy. Others have shown that
the B7'CD2% costimulatory pathway can be exploited 1o
enhance spevific immune responses against wmors and
generate antiwmor inmunity, This has been achieved in

murine medels using the expression of B7.1 in a varicty of

oA

tumor cell nes® and 1 the context of coexpression with
TAAs. M Also an anti-CFA seFy linked 10 B7.1 has been
demonstrated to redirect a cytotoxic response to CEA
expressing tumeor cells in combination with an anti-C FA
anti-CDJ diabody **

The sckv Hyl fusion protein has been shown to bind the
target antigen through the scFs. It is alyo able to bind 1o cells
expressing the high-affinity Fe receptor, ('Dod. and can
dircet ADCC against cells expressing 3T4. Using murine
cells expressing high levels of human 5T4. specificity for the
target antiyen and increasing lysis with increasing & 7 ratio
were demonstrated. The killing of human tumor cell lines
expressing native 3T4 (£J, bladder carcinoma: PAT, ovanan
carcinoma; HT2Y, colon cancert mdicates that the levels of

5T4 found in human cancers should allow directad fysiy of

tumor cells 1 wrve. The hope that such constructs could
prove effecti v for immunotherapy of eancers exprossiny the
5T4 target antigen i encouraged by the resalts of & nwmber
of chintcal truls which mdicate that the efficacy achioved
with whole annbody therapy s mediated by ADCC ™
including trials of mAb 17-1A in which panents wih
above median protreatment ARCC activity had sigmificantly
longer survival cates,**
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HAMA reactions are well documented in clinical trials
using murine antibodies™**” leading to toxicity and also a
more rapid clearance of the anti-TAA antibody.*® Interest-
ingly, some reports have indicated that HAMA has little
adverse effect on the overall clinical outcome of the mAb
therapy:*>* however, reduction in toxicity will be of benefit
as would increased persistence of the immune conjugate. Our
use of a human IgG should limit immune reaction against the
fusion protein®' and although the scFv is murine, techniques
to humanize this part_ of the construct such as the use of
human phage libraries™ could be used.

In addition, genetic delivery of the immune conjugates
will take full advantage of the relatively small size of the
molecules for good tumor penetration and should also be
able to circumvent the potential disadvantages of rapid
clearance from the blood plasma. When antibodies are
delivered systemically as proteins, they need to persist for
long enough to reach the tumor sites. However, production
of the antibody from a genetic construct at the sites of
malignant disease will reduce the requirement for persistence
in the blood stream and subsequent clearance of the antibody
from the blood should help to minimize any toxicity
including HAMA.

The concept of using 5T4 as a target antigen has been
reinforced by the results obtained in experiments usm;, a
p\mﬁed 5T4- specxﬁc Fab—Super Antigen fusion protein,*
i.., induction of in vitro killing of a non small cell lung
cancer cell line and reduction in tumor mass obtained on
administration of the protein to nude mice bearing tumors
derived from that cell line. Here we have shown that
transduction of mammaljan cells with MLV-based genetic
constructs produces anti-3T4 scFv immune conjugates that
have good affinity for the target antigen. Moreover, when
cells expressing 5T4 at the cell surface are transduced, the
fusion protein is secreted and binds back to the 5T4 antigen.
We are now developing both lentiviral and adenoviral
constructs for in vivo delivery 10 twmor cells and also
1o transduce macrophages ex vivo. The intrinsic tumor-
targeting properties of the macrophages would target the
constructs to both the primary tumor and distant metastases
(see Fig 1) and inclusion of a Hypoxic Response Element
(HRE), should limit the expres ssion of the fusion proteins
to the sites of tumor mass. Havmg targeted the cancer
cells with the scFv constructs, it is envisaged that the
presence of immune enhancer molecules on the surface of
tumor cells may induce further 5T4 bystander immune
responses.

Having shown, iu vitro, that the scFv~Hwy! protein can
direct lysis against 5T4-expressing tumor cells, we will
assess the effectiveness of this and the B7-scFv fusion
protein in mouse models. Such models are under develop-
ment and will provide important information regarding the in
vivo efficacy of our immune conjugates. At present, taking
into acoount the specificity of expression of the 5T4 antigen
and its pmential as an immunotherapeutic target and also
the ‘encouraging results emerging from a number of clinical
trials, we are optimistic that the /n vitro data we have ob-
tained on the functionality of these constructs can be suc-
cessfully transferred to mouse models and ultimately the
clinic.

5T4 specific soFv-fusion protein based immunotherapy
KA Myers ¢t af

References

1, Durramt LG, Maxwell-Amstrong €, Buckley D, et al. A
neoadjuvant clinical trial i colorectal cancer patients of the
human anti-idiotypic antibody 105AD7. which mimics CDSS.
Clin Cuncer Res. 2000:6:422-430

.Foran JM. Rohatiner AZ, Cunningham D, et al. European
phase 1] study of rituximab {chimeric anti-CD20 monoclonal
antibody ) for patienrs with newly diagnosed mantie-cell lym-
phoma and previously treated mantle-cell lymphoma. im-
munocytoma, and small B-cell lvmphoeytic lymphoma. J Clin
Oncol. 2000;18:317-324.

.Riethmuller G. Holz E, Schlimok G, ef al Monocional
antibody therapy for resected Dukes’  colorectal cancer:
seven - yvear outcome of a multicenter randomized trial. J Clin
Oncol. 1998:16:1 7R3 - 1794,

4. Divgi CR. Scott AM, Dantis L. et al. Phase ! radioimmu-
notherapy trial with iodine-131-CC49 in metastatic colon
carcinoma. JJ Nuel Med. 1995;36:386- 392,

Zeng ZC, Tang 7Y, Liu KD, Lu JZ. Xie H. Yao Z. Improved
long-term survival for uaresectable hepatocellular carcinoma
(H( ) with d «.ombmmmn of surgery and intrahepatic arterial
infusion of "'f-anti-HCC mAb. Phase 111 clinical trials.

J Cancer Res Clin Oncof, 1998:124:275 - 280,

Appelbaum FR. Antibody-targeted therapy for myeloid
leukemia. Semin Hematol 1999.36:2-X.

7. Sliwkowski MX, Lofgren JA, Lewis GD, Hotaling TE. Fendly
BM. Fox JA. Nonclinical studies addressing the mechanism of
action of trastuzumab { Herceptin ). Semin Oncol. 1999:26:60
7.

8. Tse E, Rabbitts TH. Intracellular antibody - caspase ~mediated
cell killing: an approach for application in cancer therapy. Proc
Natl Acad Sci US4, 2000:97:12266- 12271,

9. Gutheil JC, Campbell TN, Pierce PR. et al. Targeted

antiangiogenic therapy for cancer using Vilaxin: & humanized

monoclonal antibody to the integrin alphavbetal. Clin Cancer

Res. 2000063056 - 3061,

Vollmers HP. Zimmermann U, Krenn V. et al. Adjuvant therapy

for gastric adenocarcinoma with the apopiosis - inducing human

monoclonal antibody SC-1: first clinical and histopathological

results. Oncol Rep. 1998:5:549 - 8§52,

1 Cooley 8, Burns L1 Repka T. Miller IS, Nawral killer cell
cytotoxicity of breast cancer rargets is enhanced by nvo distingt
mechanmisms of antibody - dependent cetlular cyvtoroxicity
against LFA-3 and HER2/neu, Exp Hemarol 1999271333 -
1541,

12. Grllo-Lopez AJ. White CA, Vams . et al. Overview of the
clinical development of rituximab: first monoclonal antibody
approved for the treatment of lymphoma. Semin Oncol.
1999.26:66- 73,

13. Sharkey RM. Gold DV, Aninipot R. ¢t al. Comparison of tumor
mrgeting in nude mice by murine monocional antibodics
directed against different human colorectal cancer antigens.
Cancer Res. 1990;50:8285--834s.

14. Yokota T, Milenic DE, Whitlow M. Schiom 1 Rapid wumor
penetration of a single-chain Fv and comparnison with other
immunoglobulin forms. Cancer Res. 1992:52:3402 - 3408,

15. Khazaeh MB. Conrv RM, LoBuglic AF. Human immune re-
sponse w» monoclonal antibodies. J fmmunother. 1994:15:42 -
52

16. Adams GP, McCarmey JE, Tai MS. et al. Highly specific i

9

i

L

6.

&

10.

<&

vive tumor targeting by monovalent and divalent forms of

741F8 anti—c-erbB-2 single-chain Fv. Cancer Res, 1993:33;
40264034,

17, Milenic DE. Yokota T, Filpula DR. et al. Construction, binding
properties, metabolism, and tumor trgeting of a single- chain

Cancer Gene Theram



