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TUMOUR TARGETING WITH MONOVALENT FRAGMENTS OF ANTI-
NEUROBLASTOMA ANTIBODY CHCE7

F.Carrel, I.Novak-Hofer, C.Ruch, K.Zimmermann; H.Amstutz (Central Laboratory of the
Swiss Red Cross, Bern) collaborating

The in vitro and in vivo behaviour of the monovaient single chain (scFv) and Fab-fragments derived from
antineuroblastoma antibody chCE7 is reported. When comparing tumour uptake and -retention of radioac-
tivity of 67Cu-labelled monovaient chCE7-Fab with divalent chCE7 F(ab')2 the advantage of the radiocop-
per label over the radioiodine label was more pronounced with the divalent (internalising) F(ab')2 frag-
ments.

Anti-neuroblastoma MAb chCE7 binds with high affin-
ity and specificity to a neuroblastoma-specific antigen
and is internalised into its target cells. Clinical studies
are in progress to define its application in therapy of
disseminated neuroblastoma in relation to other
treatment modalities. In the case of solid tumour
manifestations we expect smaller fragments of this
MAb to bring advantages over the intact MAb be-
cause of their better penetration from the vascular
system into the tumour.

We have previously reported the production of a CE7
single chain fragment (MW - 30'000) which binds with
high affinity (KCJ~10"9M) to neuroblastoma cells in vitro
[1]. The in vivo application of the single chain was
found to be limited by its tendency to aggregate and
associate with serum proteins. In order to find out if
these effects were due to a conformationally altered
form of the bacterially produced fragment, UV circular
dichroism spectra of native, denatured and renatured
CE7-scFv were measured and compared with spectra
of chCE7-Fab fragments. In contrast to the spectra of
Fab fragments which showed the expected features of
helix and beta-sheet structures, the spectra of native
scFv resembled spectra for random fold. Renaturation
with 0.4M arginine led to a transient change in the
spectra but no permanent refolding could be
achieved. Introduction of an interchain disulphide
bond in addition to the linker sequence also failed to
resolve the problem of incorrect folding of the se-
creted protein.

In contrast to CE7-scFv, chCE7-Fab fragments
(MW~50'000) showed both high affinity binding in vitro
and good stability in vivo [1]. However unlike intact
MAb chCE7 and its F(ab')2 fragments, the monovaient
Fab fragments do not internalise into their target cells
and it was of interest to find out the consequences for
tumour targeting of 125l-labelled and 67Cu-labelled
Fab. Biodistributions of 67Cu-Fab and 125l-Fab were
assessed and compared with data on 67Cu-F(ab')2

and 125l-F(ab')2. Figure 1 shows tumour uptake and
tumour/blood ratios 8h after injection. In the case of
the internalising F(ab')2 fragment the difference in
tumour uptake (%ID/g) observed between the ra-
dioiodinated and radiocopper labelled form is much

more pronounced, with 3-4 times more radioactivity
associated with tumour when using 67Cu-F(ab')2.
Concerning tumour to normal tissue ratios, the 67Cu-
Fab and 67Cu-F(ab')2 are characterised by their
(favourably) lower levels in the blood compared with
their radioiodinated counterparts, as well as by their
(unacceptably) high kidney accumulation. At later time
points (data not shown) radioactivity remains associ-
ated with tumour for longer with the radiocopper la-
belled fragments compared with their radioiodinated
counterparts.

Fig. 1: Biodistributions in tumour-bearing mice 8h
post injection
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From our data we conclude, that for 67Cu labelled
antineuroblastoma MAb chCE7, divalent fragments,
which are internalised into target cells offer an advan-
tage over monovaient fragments. Provided the kidney
accumulation of metabolites can be reduced, they
combine rapid blood clearance with prolonged resi-
dence of activity at the tumour site.
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