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Synergism Induced by Combination of Farnesyl Transferase Inhibitor
SCH66336 and Insulin like-Growth Factor Binding Protein-3 in
apoptosis of Non-Small Cell Lung Cancer Cell lines
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Background : Insulin-like growth factor binding protein (IGFBP)-3 regulates non-small cell lung cancer(NSCLC)
cell proliferation in vitro and in vivo by inhibiting IGF-mediated signaling pathways. To have better strategies for
the treatment of lung cancer, we analyzed the combining effects of adenovirus expressing IGFBP-3 (Ad56CMV-BP3)
and SCH66336, a farnesyl transferase inhibitor (FTI) designed to block Ras-mediated proliferative signaling

pathways.

Methods : To measure the combining effects of AJSCMV-BP3 and SCH66336 on the proliferation of NSCLC cells,
human NSCLC cell lines (H1299, H596, A549, H460, and H358), SCH66336, recombinant adenovirus expressing
IGFBP-3 (Ad5CMV-BP3) and athymic nude mice were used in these experiments.

Results : The combination of AASCMV-BP3 and SCH66336 produced a synergistic enhancement in antiproliferative
effects over a range of clinically achievable concentrations in a variety of NSCLC cell lines. Furthermore, we
observed a significant reduction in growth of NSCLC xenograft induced in athymic nude mice.

Conclusion : In conclusion, this study demonstrated for the first time that the FTI SCH66336 synergizes with
IGFBP-3 and enhances its apoptotic activity in NSCLC cells in vitro and in vivo. The combined treatment of
AdSCMV-BP3 and SCH66336 raises the possibility of using this regimen in clinic for the treatment of NSCLC.

(Tuberc Respir Dis 2005; 58:120-128)
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Figure 1. Effect of combined AdbCMV-BP3 and SCH66336 on NSCLC cell proliferation. (A) H1299 NSCLC cells
were untreated or infected with Ad5CMV or Ad5CMV-BP3 and then incubated in the medium containing the
indicated concentration of SCH66336. The H1299 cells treated with combinations of SCH66336 showed more
growth inhibition than did the cells treated with a single agent, and the inhibition increased with increments of
the dose of SCH66336 or AdSCMV-BP3. Each value is the mean (SD) from 6 identical wells. Each experiment was
repeated more than 3 times.
(B) H460, H3b8, Ab49, H596 NSCLC cell lines showed the same pattern as that shown in the H1299 cells.
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Figure 2. Effect of combined Ad5CMV-BP3 and SCH66336 on NSCLC cell lines. (A) and (B), H1299 cells were
incubated for 3 days with Ad5CMV-BP3 or SCH66336 alone (solid line) or with a fixed 1:1.6 ratio of AdbCMV-BP3
and SCH66336 (dotted line). Cell survival was plotted relative to the untreated cells. (C) Median effect plot of data
in (A) and (B). (D), plot of Cl versus cytotoxicity calculated from the data in (C) under the assumption that agents
are mutually exclusive and nonexclusive, respectively. (E) and (F), H460 cells were incubated for 3 days with
AdbCMV-BP3 or SCH66336 alone (solid line) or with a fixed 1:0.5 ratio of AdBCMV-BP3 and SCH66336 (dotted
line). Cell survival was plotted relative to the untreated cells. (G), median effect plot of data in (E) and (F). (H),
plot of Cl versus cytotoxicity calculated from the data in (G) under the assumption that agents are mutually
exclusive and nonexclusive, respectively.
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Table 1. The results of in vitro drug interactions and characteristics of cell lines

cell line Histology p-53 status  Ras mutation IGFBP-3 expression Median effect analysis
H1299 Large cell Null + Low Synergy
H460 Large cell Wild + Normal Synergy
Ab49 Adenocarcinoma Wild + Normal Synergy
H596 Adenosguamous Mutant Wild Normal Synergy
H358 Bronchioalveolar carcinoma Null + Low Antagonism
(A) 2000
wool |77 Ad5CMV
— - =Ad5CMV-BP3
w0l |- Ad5CMV+SCH66336
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= 1a00] |- SCH66336
E —— Ad5CMVBP3+SCH66336 /’/
< 1200 ‘f/
B 1000
>
5 800
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L 600
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° 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
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(B)
Treatment Mean Volume (mm?® + SD) on D17 and total
Ad5CMV 1454.7 + 245.14 (on D17) 601.7 + 429.53 (total)
Ad5CMV-BP3 1274.5 + 347.97 (on D17) 521.4 + 397.59 (total)
Ad5CMV +SCH66336 1482.7 + 266.11 (on D17) 625.5 + 435.41 (total)
PBS 1436.8 + 200.35 (on D17) 603.0 + 430.68 (total)
SCH66336 1403.5 += 145.29 (on D17) 619.8 = 401.40 (total)
AdSCMVBPR+SCHBB336 749.2 * 59.29 (OI’] D17) 365.6 + 202.58 (total)
()
PBS(control) Mean Volume Difference(total) P
Ad5CMV 1.35 0.999
Ad5CMV-BP3 81.57 0.007*
Ad5CMV +SCH66336 -22.51 0.937
SCH66336 -16.73 0.988
AJECMVBP3+SCHAG336 247.44 0.000*

Figure 3. Effect of combined Ad5CMV-BP3 and SCH- 66336 on NSCLC xenografts. (A) Growth of NSCLC
xenografts is inhibited by the combination of AdbCMV-BP3 and SCH66336. H1299 cells were injected into the
dorsal flank of athymic nude mice. Tumors were measured every day, and results were expressed as the mean
tumor volume (calculated from five mice) relative to the tumor volume at the time of adenoviral injection (day
0); bars, standard deviation. (B) The mean and standard deviation of tumor size at the end day of the study (day
17)and total study. (C) The mean tumor volume differences between control(PBS) and other treatment groups.
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