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[ABSTRACT] AIM: RNAi technique was applied to explore the relationship between downstream signal pathway
in EGFR family and the cell proliferation, cell cycle alteration, apoptosis after EGFR/HER2 RNA interference. METH-
ODS: Sequence — specific siRNA for EGFR and HER2 were designed as literatures described. “Tuschl rules” and BLAST
on the full length of EGFR/HER2 ¢DNA were used to ensure the sequence — specific siRNA for EGFR/HER? joint interfer-
ence. Based on the above sequence — specific siRNA, recombinant plasmids with GFP and neomycin resistance marker
were constructed. Six groups including mock, negative control, shRNA - EGFR, shRNA — HER2, shRNA — EGFR/HER2
and shRNA — EGFR + shRNA — HER?2 were established by transient transfection. Real time quantitative RT — PCR was
used to detect the silencing of the EGFR/HER2 gene level. Western blotting was used to measure the levels of EGFR/
HER2 protein and protein phosphorylation expression. Transfected cells were stimulated with EGF 15 min before protein ex-
traction. MTT assay and flow cytometry were used to evaluate the cell proliferation, apoptosis and cell cycle distribution af-
ter RNAi. The protein expression levels of downstream signaling pathway proteins including Akt, p — Akt, p - Erk1/2, p -
p38 were measured by real time quantitative RT — PCR and Western blotting. Randomized block analysis of variance and
SNK methods were used to compare the differences between groups. RESULTS: Cell proliferation was inhibited in the
groups of shRNA — EGFR, shRNA - HER2, shRNA — EGFR + shRNA — HER2 and shRNA - EGFR/HER by MTT assay.
Cell cycle analysis by flow cytomeiry showed that apoptosis ratio in shRNA — HER2 (P <0.01), shRNA - EGFR/HER2
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(P <0.01) and shRNA —EGFR + shRNA - HER2 (P <0.05) groups were significantly higher than those in negative con-
trol group, while there was no statistical difference between shRNA — EGFR and negative control (P >0.05), and that the
distributions in phase G, and phase S in shRNA — EGFR (P <0.01), shRNA - HER2 (P <0.01), shRNA - EGFR/
HER2 (P <0.01) and shRNA —EGFR + shRNA —-HER2 (P <0.01) were significantly different compared with the nega-
tive control. The level of EGFR/HER2 protein and protein phosphorylation expression were down regulated. The cell prolif-

eration, apoptosis and cell cycle alterations induced by EGFR/HER2 RNA interference showed no significant relationship

with downstream signal pathway molecular in EGFR family. CONCLUSION: EGFR gene knockdown may not cause signif-

icant apoptosis in SPC — A -1 cell line. The variations of cell proliferation, apoptosis and cell cycle alterations induced by

EGFR/HER2 RNA interference were not found to have significant relationship with downstream signal pathway molecules in

EGFR family.
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Fig1 Comparison of transfection efficiency between lung caner cell line( x 100).
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Tab 1 The interference sequence in the study

siRNA Sense/antisense strands Position
. 5’ - CACAGUGGAGCGAAUUCCUTIT -3
siRNA - EGFR 328 —348 (EGFR)
3’ - TTGUGUCACCUCGCUUAAGGA -5’
5’ - CUCUGGAGGAAAAGAAAGUTT -3
siRNA — HER2 2 549 -2 567(HER2)

3’ - TTGAGACCUCCUUUUCUUUCA -5’

5’ - TTCAAGUCCUDGACGACUUUG -3’
3’ - CTCAAAGUCGUCGAGGACUUG -5

siRNA - EGFR/HER2

2949 -2 968(EGFR)
3 089 -3 108( HER2)

4 BRSNS F R T L8
41 mmHn STRAMTREMLANER 4] Mok
ikl e 2, T 10f - Control
N — 08} -+ shRNA-EGFR
4.2 wmppA FABIXATZSTHEEL 306l - ShRNA-HER2
B SR TN R AW, RO LEARE 0 by
WEKRMER, WK 2B 3, FLHEASER T shRNA 0 T n e
-EGFR(P >0.05) LL4b, H4 mock (P <0.05) . Time (h)
shHER2 (P <0.01) \EH1 (P <0.05) il EH2(P < oy ol brolferation curve.
0.01) FF A LHMBAMEXT HRIA] (contro ) W BEER .  m2 mpmwsmpms
%2 FAEMEATECERAARBATEZNEE
Tab 2 Apoptosis rate in different treatment groups at different time points (x +s.n =3)
Time(h) Mock Control shRNA -EGFR  shRNA - HER2 EH1 EH2
24 0.45 +£0.07 5.14 £1.03%%  13.91 +0.65" 25.65+2.89°° 14.75+0.63>° 20.05 +£0.35°"
48 0.50 +0.00 14.35 £0.35%%  26.45+1.34%° 38.40+£0.28°° 20.00+0.14"* 27.30 +0.42°*
72 0.90+£0.14  17.70 £+1.13%* 24.70£0.14° 38.65+0.35°" 35.55+0.92°° 38.25+0.78°"

A4P <0.01 vs mock group: ** P <0. 01 s control.
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Fig 3 The apoptotic index of flow cytometry after EGFR/HER2 gene silencing in SPC — A —1 cell line.
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Tab 3 The role of cell cycle alteration in different groups at various time points (% +s.n=3)

Time Cell cycle (%)
Group (h) C, G, S P P,
Mock 24 54.75 £2.33 19.30 £3. 11 25.95 +0.78
48 60. 1 3.2 36.6
7 50.05 £0.07 14.05 +0. 64 35.90 £0.57
Control 2% 55.00 £1.56 12.70 £0.85 32.25 +2.47
48 59.8 8.3 31.9
7 55.80 +1.98 12.75 £0.21 31.55£1.91
shRNA — EGFR® 24 59.55 +1.06 15.70 £1.27 24.75 £0.21
48 64.9 3.8 31.3
7 59.05 +0.64 14.85 +0. 64 26.05 +0.07
shRNA - HER2% 24 65.05 £0.78 12.65 £3.75 24.85 +0. 64 <0.05 <0.01
48 67.2 3.2 29.5
7 62.55 +2.33 13.20 = 1. 84 24.35 +0.49
EHI1% 2% 64.00 £1.13 13.25 +0. 64 23.60 +0.57
48 65.4 5.5 29.1
7 59.40 +0.85 13.95 £0.35 26.65 +0.49
EH2 2% 61.80 +1.56 13.00 £0.85 25.20 +0.00
48 67.9 3.1 29.0
7 62.75 +2.62 13.55 £1.91 23.65 +0.64

A P <0.05 s control.

R4 LBAENAREAHPER
Tab 4 The difference of cell cycle among arms

EGFR 4L T R R Bl IR — SRR B
ABERRAL, T 3 30T U515 5 908 B O BRI R

IS , i MAPK F1 PI3K/AKT 3 B 98 59 8 40 J

Group P
Control Mock >0.05
shRNA - EGFR <0.01
shRNA - HER2 <0.01
EH1 <0.01
EH2 <0.01
Mock Control >0.05
shRNA - EGFR <0.01
shRNA - HER2 <0.01
EH1 <0.01
EH2 <0.01

A7 B T MAPK #7429 ERK £ 244
Jae 5 A 44k, Wi INK, p38 EE NS4 MA T,
PI3K/AKT W 3= ZR & A 7 AR T, X B
AP 7ESSE , Nagy 21 U , 4 40 A K 9P )
V5T 40 M R T SR A R . e A S WA
+,EGFR/HER2 P UTRVE 75 A i 20 g o 1 J 1
%25 EGFR K& T i Misk L E/5 5@ B (AKT Al
MAPK) 2 [6] R & B — Bt ) #4846 . EGFR/HER2
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faZ (B H X (mock) LB E 25, MAPK  (EH1)Af7 T8, EGFR A1 HER2 B iosi /5 3¢ b ik
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FR/HER2 BB & R RN, ERAFALE BUEFERNFA T LECFRESE B2 , L F L

Mock Control shRNA-EGFR
shRNA-HER2 SshRNA-EH1 ShRNA-EH2

Fig4 Immunohistochemisiry of EGFR after EGFR/HER?2 gene silencing in SPC — A -1 cells ( x400).
B4 SPC-A-1FRiif##E EGFR/HER2 EE BN ARERANL

Mock Control shRNA-EGFR
shRNA-HER2 shRNA-EH1 shRNA-EH2

Fig5 Immunohistochemistry of HER2 afier EGFR/HER?2 gene silencing in SPC — A -1 cells ( x400).
ES5 SPC-A-1Fpiii##E EGFR/HER2 EE B ARERANL
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Fig6 The levels of downstream signal pathway protein in EG-
FR/HER2 gene silencing.
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