B7-H3 vaccination plus Id-1 silencing eliminates melanoma

Figure 3. Tumor growth, survival rate, and apoptosis of B7-H3 vaccinated and/or Id-1 silenced KM mice. The KM mice were B7-H3 (or mock) vaccinated and Id-1
(or control shRNA) silenced seven days post B16 cell implantation. (A, B) The tumor volume (A) and the survival rates (B) post the implantation was plotted, n = 15,
***pP < 0.001. (C, D) The apoptosis cells in the tumor tissue seven days post tumor implantation were evaluated by TUNEL, n = 15, *P < 0.05.
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tumor suppression resulting from B7-H3 vacci-
nation might be mediated or facilitated by CTL
and IFN-y.

Id-1 silencing suppresses the tumor growth

ld-1 silencing inhibited tumor growth and pro-
longs survival time: The lentivirus carrying 1d-1
shRNA (Lv-shld-1-164-GFP, Lv-shld-1-279-GFP,
Lv-shld-1-271-GFP or Lv-shControl-GFP) was
produced as shown in Figure S2A. Lv-shld-1-
164-GFP showing the most significant knock-
down effects was used for Id-1 silencing in the
in vivo study (Figure S2B and S2C). To knock
down Id-1 in KM mice, lentiviral Id-1 shRNA was
applied to KM mice. Seven days post tumor
implantation (Day 7), shld-1-164, shControl or
mock lentivirus was intra-tumorally injected in
the KM mice (15 mice each group). The plots of
tumor volume (Figure 2A) indicated that the
tumor growth of Id-1 silenced mice was signifi-
cantly inhibited compared to shControl and
mock treated mice 28 days post implantation.
The survival time of 1d-1 silenced KM mice was
also prolonged compared to shControl and
mock treated KM mice (Figure 2B). This sug-
gested that Id-1 silencing suppressed the tumor
growth, and improved the survival time in
murine B16 melanoma model.

VEGF expressions were reduced in Id-1 kno-
cked-down tumor cells: KM mice were intra-
tumorally injected with shld-1-164, shControl or
mock lentivirus (15 mice each group) 7 days
post B16 cell inoculation (Day 7). Seven days
post the treatments (Day 14), the tumor mass-
es of the mice were dissected and sectioned
for immunohistochemistry as shown in Figure
2C. The expressions of Id-1 and VEGF of Lv-shld-
1-164-GFP treated mice were significant-
ly reduced, but not in Lv-shControl-GFP treat-
ed or mock treated mice. This indicated th-
at the suppression of tumor growth by Id-1
silencing might result from the retaining of
angiogenesis.

Combination of B7-H3 vaccination and Id-1
silencing

Combination of B7-H3 vaccination and Id-1
silencing eliminated melanoma: The combina-
tion of B7-H3 (or mock) vaccination and Id-1
(or control shRNA) silencing treatment was
introduced to KM mice (15 mice each group).
The volume of the tumors indicated that the
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tumors of B7-H3 vaccination, Id-1 silencing and
mock treated mice were enlarged during pro-
gression, but not for the mice received B7-H3
vaccination combined Id-1 silencing treatment
(Figure 3A). Notably, the tumors of the mice
received combined treatment eventually disap-
peared in the experiment. The survival rate of
KM mice received combined treatment of
B7-H3 vaccination and Id-1 silencing was sig-
nificantly improved (66.67% 150 days post
tumor implantation) (Figure 3B).

B7-H3 enhanced the apoptosis induced by Id-1:
Seven days post B7-H3 (or mock) vaccination
and Id-1 (or control shRNA) silencing treatment
was introduced to KM mice (15 mice each
group), the tumors of the mice were dissected,
embedded and sectioned for TUNEL assay as
shown in Figure 3C and 3D. The apoptosis
index (Al) of B7-H3 vaccination plus Id-1 silenc-
ing was significantly higher than the Al of B7-H3
vaccination only, |d-1 silencing only and mock
vaccination and control shRNA treatment. And
the differences of Al between Id-1 treatment
and control shRNA group were significant.
However, the differences of Al between B7-H3
vaccination and mock group were not signifi-
cant (P = 0.47). This data indicated that 1d-1,
not B7-H3, promoted the apoptosis of tumor
tissue, while B7-H3 facilitated the apoptosis
induced by Id-1.

Discussion

Both B7-H3 vaccination and Id-1 silencing
effectively reduced the tumor growth in KM
mice and prolonged the survival time, however,
neither of them completely eradicated the sub-
cutaneous melanoma induced by B16 cells in
KM mice. Remarkably, the alliance of two thera-
pies intensively suppressed the tumor growth
and eventually eliminated the tumor mass in
KM mice. Moreover, it significantly improved
the survival rate to 66.7% 150 days post tumor
implantation. Although the mechanism under-
lining the intense suppression has not been
well investigated or understood, the plots and
the statistics indicate that the synergized
effects of the combination therapy is not simply
the effect of B7-H3 plus the effect of Id-1. To be
addressed, the apoptotic cells of combined
treatment and of Id-1 silencing treatment, but
not of B7-H3 vaccination, were significantly
increased. This indicated that Id-1, not B7-H3,
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might play a predominant role in the apoptosis
of melanoma induced by B16 cells, whilst
B7-H3 might facilitate and enhance the apopto-
sis resulting from 1d-1.

Although the role of B7-H3 in the immune
response is controversial [8, 17], we found that
the splenic T lymphocytes from B7-H3 vacci-
nated mice exhibited enhanced cytotoxic acti-
vities to B16 cells and increased serum IFN-y
levels. These suggested that the immune re-
sponse in our study was enhanced to fight
against the tumourigenesis and the tumor
development. The tumor growth inhibition of
Id-1 silencing has been demonstrated in ade-
noid cystic carcinoma and oral squamous cell
carcinoma in mice in our previous studies [22].
The associations of Id-1 overexpression with
tumor cell proliferation, tumor invasion, tumor
angiogenesis, anti-apoptosis, and chemothera-
peutic drug resistance have been shown in sev-
eral cancers [19-21]. Consistent with these
studies, we found that Id-1 knockdown by RNA
interference inhibited the proliferation and pro-
moted the apoptosis of B16 cell. Ling et al.
found that ectopic expression of Id-1 in pros-
tate cancer cells increased the expression of
VEGF [19]. Moreover, the VEGF expressions of
Id-1 silencing mice were found significantly
reduced. 1d-1 has also been found to activate
NF-kB and inhibit TNF-a signaling to prevent the
apoptosis in breast cancer cells [23]. This might
explain the enhanced apoptosis of B7-H3 vac-
cinated cells together with 1d-1 silencing. Based
on the phenomena we observed, the effects of
B7-H3 and Id-1 were not merely additional but
possibly synergistic, however, not enough
mechanism studies were undertaken, such as
T-cell and cytokine analyses. Presumably,
B7-H3 promotes IFN-a and IFN-y induction,
which might cross-talk with the NF-kB and
TNF-a signaling to facilitate the apoptosis
induced by deprivation of 1d-1.

In summary, the therapeutic alliance of B7-H3
vaccine and Id-1 silencing exhibits a syner-
gistic effect to shrink or even to eradicate
the tumor mass, and provides a theoretical
basis for the clinical treatment of malignant
melanoma.
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Figure S1. The infection of B7-H3 adenovirus in B16 cell. B16 cells were infected with pAd-B7-H3-GFP, pAd-GFP and
mock adenovirus for 72 h. A. B7-H3 fused GFP or GFP only was indicated under fluorescent microscopy. B and C.
B7-H3 expressions 72 h post infection was detected by western blot, n = 3, *P < 0.05.
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Figure S2. |d-1 silencing and the proliferation of I1d-1 silenced B16 cells. B16 cells were infected with Lv-shld-1-164-GFP, Lv-shld-1-279-GFP, Lv-shld-1-271-GFP, Lv-
shControl-GFP or mock lentivirus to knock down Id-1. A. GFP expressions of B16 cells infected with Lv-shld-1-164-GFP, Lv-shld-1-279-GFP, Lv-shld-1-271-GFP and
Lv-shControl-GFP 72 h post infection were indicated under fluorescent microscopy. B and C. Id-1 expressions of infected B16 cells 72 h post infection were detected
by western blot, n = 3, *P < 0.05. D. The proliferation of B16 cells 48 h, 72 h and 96 h post infection was assessed by MTT assay. shld-1-164 knocked down B16
cells exhibited inhibited proliferation, n = 6, ***P < 0.001.



