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Inhibition Effect of Ad-FGF-Trap on Head and Neck Squamous Cell
Carcinoma Cells and Its Combination Therapy with Cetuximab
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Abstract  The bypass activation of FGFR1 (fibroblast growth factor receptor 1) is one of the major reasons
for the common resistance to Cetuximab in the treatment of HNSCC (head and neck squamous cell carcinoma).
“Decoy receptor” may have advantages over small molecule inhibitor in FGFR1 inactivation with regard to side ef-
fects. In this work, a recombinant shuttle plasmid pDC316-FGFR1 Ig2+Ig3 was constructed by genetic engineering
for the expression of “Decoy receptor”. High-titer recombinant adenovirus Ad-FGF-Trap was obtained after pack-

aging, amplification and purification using AdMax™ adenovirus system. The proliferation, migration, invasion of
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human HNSCC cells CAL 27 and WSU-HN6 were significantly inhibited by infection of Ad-FGF-Trap. Apoptosis
of CAL 27 cells occurred when treated with Ad-FGF-Trap, accompanied by down-regulation of PI3K/MAPK sig-
naling pathway and up-regulation of cleaved PARP. G,/S-arrest was observed for WSU-HNG6 cells treated with Ad-

FGF-Trap, accompanied with up-regulation of cyclin-dependent proteins p27, p5S3 and PCNA, whereas enhanced

compensatory activation of EGFR pathway. Ad-FGF-Trap inhibited tumor growth of CAL 27 xenografts in nude

mice in vivo. Furthermore, Ad-FGF-Trap combined with Cetuximab more effectively inhibited the proliferation of
WSU-HNG6 cells which had high FGFR1 and EGFR expression. The current study of “decoy receptor’-expressing
Ad-FGF-Trap provides a new strategy for the targeted therapy of HNSCC.
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Fig.1 Illustration for secretory FGF-Trap
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Table 1 Primer sequences for real-time fluorescent quantitative PCR

ElEEAR S Fr3

Primer name Sequence

FGFR1 Forward
FGFRI Reverse
FGF2 Forward
FGF2 Reverse

EGFR Reverse
EGF Forward
EGF Reverse

5'-AAT GAG TAC GGC AGC ATC AAC-3'
5'-ACC TCG ATG TGC TTT AGC CAC-3’
5'-AGT GTG TGC TAA CCG TTA CCT-3'
5'-ACT GCC CAG TTC GTT TCA GTG-3'

EGFR Forward 5'-AGG CAC GAG TAA CAA GCT CAC-3'
5'-ATG AGG ACA TAA CCA GCC ACC-3'
5'-TGG ATG TGC TTG ATA AGC GG-3'
5'-ACC ATG TCC TTT CCA GTG TGT-3'
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[ 24 4y (VKO 2), 5 TIARSE . S0 x4 i
Ji, FGFR1 1g2+1g3 /74115 55 NCBIH 74115
B 100% 756, R EHF R PTR pDC316-FGFR1
g2+ g3 M2 %I -

Adeno-X 2934153 71| % Je 542 JFURL (pDC316
pDC316-FGFR1 Ig2+1g3) X B 42 i ¥ pBHGlox(delta)
E1,3Crefa, fE55 10~13 R LAY CPEIL G2, Al
[ 527 ) FR AR IR, LI 25 B8, 5 IE % Adeno-X

Adeno-X 293 Ad-FGF-Trap

Day 13

| — FGFRI Ig2+1g3

A: pDC316-FGFR1 Ig2-+1g3 5 20 28 AR Joi Ri [l 1) % 2 (M: 1 Kb DNA ladder; 1: pDC316-FGFR1 1g2+1g3% Hind IIF i 1]]; 2: pDC316-FGFR1 1g2+1g3
ZHind 1. Sac DEGY]); B: 9 8540 58 1 i o S (1 CPERU N, C: PCRAM T HIMCMV. FGFRI Ig2+1g3 Jv B % 7€ Ad-Control F1Ad-FGF-Trap(M:
1 Kb DNA ladder; 1: MCMVIPER I 2: MCMVEAYER I 3: Ad-Control)ii e iE T 4: FGFRI I1g2+Ig3BVEXTIE; 5: FGFRI Ig2+Ig3FATERT Y, 6:
Ad-FGF-Trap/i 75 _Fi5W); D: T4 05 858 YLCAL 27418 JEFGFR1 1g2-+1g3 & [ % 14 % %2 (1: Ad-Control; 2: Bk 8 Ad-EGF-Trap; 3: Ad-FGF-
Trap)o

A: characterization of recombinant shuttle plasmids pDC316-FGFR1 Ig2+Ig3 by restriction endonuclease digestion (M: 1 Kb DNA ladder; 1: pDC316-
FGFRI1 Ig2+1g3 digested by Hind 11I; 2: pDC316-FGFR1 1g2+Ig3 digested by Hind IlI and Sac I); B: typical cytopathic effects in adenovirus packag-
ing; C: identification of MCMV, FGFRI Ig2+Ig3 fragment in Ad-Control and Ad-FGF-Trap by PCR (M: 1 Kb DNA ladder; 1: negative control of
MCMYV; 2: positive control of MCMV; 3: supernatant of Ad-Control; 4: negative control of FGFRI Ig2+1g3; 5: positive control of FGFRI Ig2+1g3; 6:
supernatant of Ad-FGF-Trap); D: Western blot analysis of the expression of FGFR1 Ig2+1g3 in supernatant after CAL 27 cells infected by recombinant
adenovirus (1: Ad-Control; 2: positive control Ad-EGF-Trap; 3: Ad-FGF-Trap).

E2 Ad-FGF-TrapEERFEMNBERS5LTE

Fig.2 Packaging and identification of recombinant adenovirus Ad-FGF-Trap
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Fig.3 Histogram analysis of mRNA levels of FGFRI, EGFR and related ligands in HNSCCs
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Fig.4 Effects of Ad-FGF-Trap on proliferation ability of HNSCCs
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