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Abstract ; [ Objective ] To evaluate the application of recombinant peptide HVGGSSV targeting to
irradiated human pancreatic carcinoma in nude mice. [ Methods ] The HVGGSSV peptide was la-
beled with Cy7-NHS ester for fluorescence imaging. Human SW1990 pancreatic carcinoma was
implanted in nude mice on both hind limbs;the tumor on right side received a 4Gy radiation,
while the left side was spared from radiation. The mice were randomized into two groups with 5 in
each;5h after radiation fluorescence-conjugated Cy7-HVGGSSV was injected in experimental
group and Cy7-NHS was injected in control group. All mice were anesthetized and examined with
the Caliper Luminal IVIS II small animal imaging system at 1h,6h,12h,24h,48h after injection,
respectively. [Results ]The near-infrared images were acquired at 1h,6h,12h,24h and 48h after
injection,images of the experimental group showed maximum radiance ,whereas untreated (0Gy)
control tumors showed lower levels of radiance across all treatment groups. Irradiated tumors
treated with Cy7 labeled-HVGGSSV showed 6.440x107+1.803 x10’phontos/s/cm* (t=-8.958, P<
0.001),8.044x10"£1.001x10’phontos/s/cm*(1=—8.802 , P<0.001) , 3.879x10%£6.26x10’phontos/s/cm?
(1=-14.082, P<0.001),5.732x10°+4.762x10"phontos/s/cm* (1=-24.375,P<0.001)and 7.836x107+
3.50x10° phontos/s/cm?(t=—4.831, P<0.001 ) higher radiance compared to untreated tumors at 1,6,
12,24 and 48 h,respectively. For the experimental group,the fluorescence intensites of the tu-
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mor in the right hind limb were 1.918x10%+3.011x107(i=—11.554, P<0.001 )phontos/s/cm ?,1.301x10°® +
7.884 x10’phontos/s/cm? (t==3.954 , P=0.004) ,5.486x10%+7.242x10" phontos/s/cm*(t=—18.001,
P<0.001),6.149x10%+5.398%107 phontos/s/cm? (t=-24.454,P<0.001) and 1.473x10%+£3.050x 10’
(t=-9.681, P<0.001 ) phontos/s/cm* higher than those in group Cy7 alone at all time points,
respectively. And the fluorescence intensities of the tumor in the left hind limb were 1.287x10%+
2.702x107 (t=-8.767, P<0.001 )phontos/s/cm?,5.690x107+7.511x10” phontos/s/cm* (t=—1.627, P=
0.142),1.612x10*+2.619%x10” phontos/s/cm*(t=-=7.916,P<0.001) ,4.260x107+2.398x10’phontos/s/
em? (1=-3.966,P=0.004),6.913x10"+1.130x10” (t=—12.35, P<0.001)phontos/s/cm? higher than
those in the control group.[Conclusion] The study demonstrates the remarkable capability of the
HVGGSSV peptide of selectively binding to irradiated tumors,which might provide a new way for

radiation-guided delivery of anticancer drugs.

Subject words:peptide HVGGSSV ;radiation-guided peptide delivery;tumor targeting therapy;

pancreatic carcinoma xenograft model
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10’phontos/s/cm®  (t=—1.627,P =0.142) .1.612 x10® =
2.619x10"phontos/s/em*(1==7.916, P<0.001) .4.260x10"+

2.398x10"phontos/s/cm*(=-3.966,P=0.004) .6.913x107+
1.130x107 (i=-12.35, P<0.001 )phontos/s/cm?, U, Table 4,

Table 1 Comparison of fluorescence signals in Cy7-HVGGSSV group

Left hind limb tumor region

Right hind limb tumor region

Difference value

Uis(a) (phontos/s/cm?) (phontos/s/cm?) (phontos/s/cm?) t 1
2.458x10%+1.152x107 3.102x10%+1.121x107 6.440x107+1.804x107 -8.958 <0.001
6 2.838x10%+1.051x107 3.642x10%+1.753x107 8.044.x107+1.001x107 -8.802 <0.001
12 2.388x10%+2.618x107 6.268x10°+5.576x107 3.879x10%+6.260x107 -14.082 <0.001
24 8.778x10+9.706x10° 6.610x10°+5.168x107 5.732x10%+4.763x10’ -24.375 <0.001
48 6.998x10+1.251x10° 1.483x10%+3.404x107 7.836x107+3.500x107 -4.831 0.001
Cy7-HVGGSSV group 8.00ES
— Left hind limb tumor _region s
— Right hind limb tuméy region ML
6.00E8 |- — Cy7-HVGGSSV grolp
Errorbar:+/- 1 SE 6.00E8 Enor+/— 1 SD
£ 4.00E8 [ 2
£ £ 4.00E8
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21 21
=
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L I
0
| | 1 1 1 1 1
0 1 6 12 48 1 6 12 24
Time (h) Time (h)
Figure 2 Differences in fluorescence signals in Figuge 3 Differences in fluorescence signals of right hind limb
Cy7-HVGGSSYV group tumors between Cy7-HVGGSSYV group and Cy7 group

Table 2 Comparison of fluorescence signals in Cy7 group

Left hind limb tumor region

Right hind limb tumor region

Difference value

Winteil ) (phontos/s/cm?) (phontos/s/cm?) (phontos/s/cm?) t P
1.170x10%+3.075x10” 1.183x10%+3.540x107 1.280x10°+5.53%107 -0.061 0.953
6 2.268x10%+7.749x107 2.340x10%+7.148x107 7.200x10°+8.726x107 -0.153 0.882
12 7.754x107+3.728x107 7.814x107+3.918x107 6.000x10°+2.332x10? -0.025 0.981
24 4.518x107+2.197x107 4.604x107+2.215x107 8.600x10°+2.357x10° -0.062 0.952
48 8.499x10°+1.636x10° 9.633x10°+2.585x10° 1.134x10°+1.402x10? -0.829 0.431

Table 3 Comparison of fluorescence signals of right hind limb tumors between Cy7 group and Cy7-HVGGSSYV group

Time (h) Cy7 group Cy7-HVGGSSV group Difference value . »
(phontos/s/cm?) (phontos/s/cm?) (phontos/s/cm?)
1 1.183x10%+3.540x10" 3.102x10%+1.121x107 1.918x10%+3.011x107 -11.554 <0.001
6 2.340x10%7.148%107 3.642x10%+1.753%10’ 1.301x10%+7.884x10’ -3.954 0.004
12 7.814x107+3.918x10’ 6.268x10%+5.576x10’ 5.486x10%+7.242x10’ -18.001 <0.001
24 4.604x107+2.215x10’ 6.610x10%+5.160x10’ 6.149x10%+5.399x10’ —24.454 <0.001
48 9.633x10°+2.585x10° 1.483%10%+3.404x10’ 1.473x10%+3.050x107 -9.681 <0.001
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Table 4 Comparison of fluorescence signals of left hind limb tumors between Cy7 group and Cy7-HVGGSSYV group

Cy7 group

Cy7-HVGGSSV group

Difference value

el (phontos/s/cm?) (phontos/s/cm?) (phontos/s/cm?) t i

1 1.170x10%+3.075%107 2.458x10%+1.152x107 1.287x10%+2.702x107 -8.767 <0.001

6 2.268x10%+7.749x10’ 2.838x10%+1.050x107 5.690x107+7.511x107 -1.627 0.142
12 7.754x107+3.728x107 2.388x10%+2.618x107 1.612x10%+2.619x107 -7.916 <0.001
24 4.518x107+2.197x107 8.778x107+9.706x10° 4.260x107+2.398x107 -3.966 0.004
48 8.499x10°+1.636x10° 6.998x107+1.251x10° 6.913x10"+1.131x10’ -12.350 <0.001
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