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Development of a tumor diagnosis system using novel immuno—-PET/MRI probe
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In this study, we isolated and purified a tumor vascular endothelial cell specific
monoclonal antibody as tumor targeting device. This monoclonal antibody which was
labeled by RI functioned as a tumor imaging probe. Furthermore, we tried
development as an imaging probe for immuno-PET/MRI using this antibody. As a
result, we have established the technology to produce the PEGylated gold/iron oxide
magnetic nanoparticles, which has modified monoclonal antibody on the tip of PEG
chain, as a novel magnetic resonance imaging agent.
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Figure 1. The design of Ab-PEG-Auw/MoldayION
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Table 1. The affinity of cell-internalizing and cell
low-internalizing mAbs against mouse recombinant
antigen

KD (nM)

clone -

scFv Diabody I1gG
V2-051 3.2 0.5 0.3
V2-02 3.1 0.6 0.4
R4-131 5.2 1.1 0.5
R4-16 5.4 1.2 0.5
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Figure 2. Biodistribution and tumor accumulation
of scFvs and diabodies in B16BL6 tumor bearing
mice

10 pg of 125 labeled anti VEGFR2 scFvs (A-C), anti
Robo4 scFvs (D-F), anti VEGFR2 diabodies (G-D),
and anti Robo4 diabodies (J-L) were intravenously
administrated into B16BL6 tumor bearing mice. (A,
D, G, J) Biodistribution of scFvs and diabodies. 24
hrs after injection, the radioactivity distributed in
each tissue were measured. %ID/g tissue were
calculated as following formula; %ID/g tissue =
[(count/g tissue) / (total injected count)] x 100 (%). m;
V2-05i EA, G), R4-13i (D, J) m; V2-02 (A, G), R4-16
(D, J) 0; nega antibody. Values are shown as means
+ SE. *p<0.05, **p<0.01 vs.negative control
antibody. Bl; blood, Tu; tumor, Li; liver, Sp; spleen,
Br; brain, Lu; lung, He; heart, Ki; kidney. (B, C, E, F,
H, I, K, L) Tumor blood ratio of scFvs in B16BL6
tumor bearing mice. 2 hrs (B, E, H, K) or 24 hrs (C,
F, I, L) after injection, the radioactivity of tumor and
blood were measured. Tumor/blood ratio was
calculated as following formula; Tumor/blood ratio =
(count/g tissue of tumor) / (count/g tissue of blood).
Values are shown as means + SE. **p<0.01.
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Figure 3. SPECT imaging of B16BL6 tumor bearing
mice by 123 labelled scFvs.

(A) Magnetic resonance imaging of B16BL6 tumor
bearing mice. (B-D) Single photon emission
computed tomography (SPECT). 1231 labeled V2-05i
scFv (B; 9.0 x 108 cpm/200 L/head), R4-13i scFv (C;
1.0 x 10° cpm/200 LLL/head) and nega scFv (D; 1.1 x
10° ¢pm/200 ML/head) were intravenously
administrated to B16BL6 tumor bearing mice
respectively. SPECT images were taken at 24 hr
after administration. (E) Signal intensity ratio
(tumor/normal).  Signal intensity of tumor
transplantated left thigh and normal right thigh
were calculated by imaging software, gpet view from
each SPECT Image. The ratio of signal intensity of
left thigh to that of right thigh were calculated
respectively.
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Figure 4.

250ug/head ; G-I and V2-05i
IgG-PEG-Au/MoldayION (500 ug/head ; D-F and
250ug/head ; G-I) were injected B16Bl6 tumor
bearing mice. To-weighted images (1.5 T, spin-echo
sequence: TR = 2,000 ms, TE = 69 ms) were taken
pre- (A, D, G, J) and 8 hr (B, E, H, K) and 24 hr (C, F,
I, L) post-injection. All images were obtained using
MRminiSA.
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