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Abstract: Objective To screen the genes which are related to stress response closely in the malignant
proliferation of hepatocellular carcinoma cells SMMC-7721 against different stressors in vitro. Methods We
conventionally cultured SMMC-7721 cells in vitro, grouping the cells in log phase into normal group, G418
group and calcium group. Each treatment group was given the corresponding drug respectively. After 72h and
4h treatment, we collected the cells and extracted total RNA. The GeneAtlas microarray system was used to
make Affymetrix Human Gene 1.1 ST Array Strip genechip. iterPlier was used for calculating gene expression,
to work out preliminary statistical processing. We observed the characteristics of genes expression related to
stress response in hepatocellular carcinoma cells. Then, qRT-PCR was used to detect the relative expression
of each gene. Results Eventually we screened 53 genes which had a large quantity of expression and the
change were consistent with those under the effect of G418 and calcium chloride, moreover, 17 genes had
relatively consistent trend with genechips verified by qRT-PCR. Conclusion In the process of hepatocellular
carcinoma cells SMMC-7721 resisting G418 and calcium chloride stress, 17 genes are important and verified
relatively consistent trend by genechips and qRT-PCR.
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Tablel 18 genes with consistently up-regulated expression

in genechip readings calculated value

Normal G418/ CaCly
o sMmC7721 G418 CaCle i Normal
ATF1 6681 7363 6870 1.10  1.03
ATP13A3 3432 3735 4558 1.09 133
ATPIF1 8915 8847 10581 099  1.19
CASP1 4208 5192 4229 123 1.00
CTNNBI 8773 9699 9212 1.1l 1.5
EIF2S2 21038 28218 20899 134  0.99
EIF5B 7290 8015 9176  1.10  1.26
EIF6 5402 6912 7348 128 136
GPX1 20484 21064 23122 1.03  1.13
HSP9OAAI 40022 47562 43644  1.19  1.09
HSPAIA 18815 48799 22395 259  1.19
HSPA9 21940 27160 22644 124  1.03
HSPBI 2176 7083 3319 325  1.53
HSPDI 37783 51198 38973 136  1.03
NCL 21432 22261 25446  1.04  1.19
PDIA4 5325 22590 6273 424  1.18
PTBPI 12730 14282 13084 112 1.03
MAPKG6 8964 11153 8745 124 0098

R2 SREHHTEE-ETRANUINER

Table2 14 genes with consistently down-regulated
expression in genechip readings calculated value

G418/ CaCly/

Normal

e SMMC-7721 Gells Gt Normal Normal
ATPSE 50450 45667 44691 091 0.89
CASP2 7345 5684 5722 0.77 0.78
CAT 9675 4898 5777 0.51 0.60
CXCR4 15515 8411 11132 0.54 0.72
EIF3L 39842 32202 34564 0.81 0.87
EIF4A2 28738 24942 21319 0.87 0.74
HNRNPHI1 28238 23007 19292 0.81 0.68
IFNGR2 5379 4095 4088 0.76 0.76
NFKB1 1191 777 926 0.65 0.78
PABPC1 33497 26883 31474 0.80 0.94
PDK1 1256 816 546 0.65 0.43
PGK1 36389 31602 33343 0.87 0.92
RPL11 37349 32585 34594 0.87 0.93
RPL5 51036 49452 44118 0.97 0.86

2.2 174\%E‘JqRT-PCR7F/T‘i|ﬂ'JQ*
R 40 L DRES e R o A 4 38
AN 16 H Y 534S JE [ k£ Wﬁ

qRTPCR&
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Table3 16 genes with inconsistently regulated expression

in genechip readings calculated value

Normal G418/ CaCly/
Genes  qyvic7zar G418 CaCl Gob v Normal
ATF2 1917 2655 1333 139  0.70
ATF4 26250 26841 21589  1.02  0.82
ATP2BI 4207 4645 3193 110 0.76
CDC25A 1330 2876 848 216  0.64

CUGBP1 10027 13626 8526 1.36 0.85
EIF4G2 32487 29869 36426  0.92 1.12

GSK3B 4100 4565 3370 1.11 0.82
LDHA 36922 24270 39044  0.66 1.06
MAPK14 2189 2613 1771 1.19 0.81
MCL1 8900 12125 8756 1.36 0.98
MSH6 11205 14281 10802 1.27 0.96
MYC 9329 19169 5556 2.05 0.60
PDIAS 1169 1446 854 1.24 0.73
PDIA6 14882 24135 14558 1.62 0.98
SGK1 13725 19003 12662 1.38 0.92
SHMT?2 12274 14102 11176 1.15 0.91

x4 TRIEBTEELEETUHSIERE
Table4 Five genes without significantly changed

expression in genechip readings calculated value

Normal G418/  CaCly/
Genes  qyvep7ar G418 CaCl ol vl Normal
EIF1 40807 40621 42105 100 _ 1.03
HIFIA 15949 15959 17102 100  1.07
NPMI 38844 35162 37808 091 097
RHEB 30345 29585 29370 097 097
RPS6 47324 43534 43700 092 092

Notes: for space limitations, microarray date of only 53 genes were
presented
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Table5 qRT-PCR test results of 17 genes

Normal

Genes SMMC7721 G418 CaCl,
HSP90AAL 1 3.41+0.44" 3.14+0.08"
HSPAIA 1 5.35+0.04° 3.24+0.11"
HSPA9 1 5.74+0.16" 6.89+0.197
HSPBI 1 2.02+0.19° 2.2340.12°
HSPDI 1 3.56+0.11 3.32+0.09"
CTNNBI 1 1.49+0.14° 2.20+0.187
CAT 1 0.41+0.07" 0.77+0.127*
RPL11 1 0.80+0.08" 0.90+0.08
EIF2S2 1 0.41+0.02" 0.60+0.05"
EIF5B 1 2.25+0.08" 1.95+0.07™
EIF6 1 1.05+0.08" 1.50+0.05™
PABPC1 1 1.3840.15 1.15+0.09
PDIAS 1 0.63+0.08" 0.79+0.03"
CASP1 1 1.65+0.11° 3.14+0.17
IFNGR2 1 0.35+0.05" 0.19+0.04"
PTBPI 1 1.99+0.18" 4.29+0.45™

Notes: *: P<<0.05, compared with normal group; #: P<<0.05, compared
with G418 group
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