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Expressions of growth arrest and DNA-damage-inducible 45 gene family mem-
bers in esophageal squamous cell carcinoma and their clinical significance

He Hongtao', Li Shumei’,Guo Wei',Kuang Gang', Cui Lei', Tian Guo®, Dong Zhiming'( 1. Department of Pathology,
Cancer Institute of Hebei, The Fourth Hospital Affiliated to Hebei Medical University, Shijiazhuang 050011, Hebei,
China; 2. Department of Medical Record, Fourth Hospital Affiliated to Hebei Medical University, Shijiazhuang 050011,
Hebei, China)

[ Abstract ] Objective: To investigate the expression of growth arrest and DNA-damage-inducible 45 ( Gadd45 ) gene
family members in esophageal squamous cell carcinoma ( ESCC ) and discuss its clinical significance. Methods: ESCC
tissues and paracancerous tissues of one hundred and twenty-eight patients with ESCC from the Fourth Hospital Affiliated
to Hebei Medical University during 2004 —2008 were included in this study. The expressions of Gadd45A, Gadd45B and
Gadd45G mRNA in the ESCC tissues and paracancerous tissues were detected by RT-PCR. The protein expressions of
GaddA5A, GaddASB and Gadd45G in ESCC tissues and paracancerous tissues were detected by using immunohistochemis-
try methods. The relation was analyzed between the expressions of Gadd45A, Gadd45B and Gadd45G and the clinical
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pathologic characteristics and prognosis of ESCC. Results: Compared to the paracancerous tissues, the expression of
Gadd45A mRNA in the tumor tissues was significanily increased ([0.8924 £0.3457 Jws [ 0.6123 +0.2132 ], P <
0.05 ], Gadd45B mRNA showed no significantly changes ([ 0.8256 +0.3110 ] »s [ 0.8173 +0.3069 ), P >0.05 ],
Gadd45G mRNA was significantly decreased ( [0.3855 +0.1210 J s [ 0.8214 £0.3069 ], P <0.05, and the expression
of Gadd45G mRNA was closely associated with TNM stage and histological differentiation. The expression of Gadd45A in
the paracancerous tissues was mainly stained in nucleolus, while part of the tumor tissues demonstrated a cytoplasm ex-
pression mode. Compared with the paracancerous tissues, the expression of Gadd45A in the tumor tissues was significantly
increased ()(2 =55.603, P =0.000), Gadd45B showed no significant difference ()(2 =0.456, P =0.500 ), and
Gadd45G was significantly decreased ( x> = 70. 134, P =0.000 ). The expression of Gadd45G in patients in phase Tl and
IV was significantly lower than that in patients in phase [ and I ( Xz =5.768, P =0.016 ), and was significantly lower in
the low differentiation group than in the high and moderate differentiation groups ( y* =4.483, P =0.034 ). The 5-year
survival rate of patients with Gadd45G-positive was significantly higher than that of patients with Gadd45G-negative ( 44%
vs 21% , P <0.05 ); Cox model analysis shows that Gadd45G expression was an independent prognostic factor for ESCC.
Conclusion : Aberrant expression of Gadd45A and Gadd45G may participate in the development and progression of ESCC.
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Tab.1 Primer sequences and reaction conditions of Gadd45A, Gadd45B and Gadd45G in RT-PCR

Gene Primers Annealing temperature ( t/°C ) Product size ( bp )
Gadd45A F: 5'-TGAGTGAGTGCAGAAAGCAG-3'
R: 5'-TTTGCTGAGCACTTCCTCCA-3’ 55 181
Gadd45B F: 5'-AACATGACGCTGGAAGAGCT-3’
R: 5'- AGAAGGACTGGATGAGCGTG-3 56 247
Gadd45G F: 5'-AACTAGCTGCTGGTTGATCG-3’
R:5'- CGTTCAAGACTTTGGCTGAC-3' 55 178
GAPDH F: 5'-GGGAAACTGTGGCGTGAT-3’
R: 5'-CTGGTCGTTGAGGGCAAT-3' 342
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E 1 RT-PCR #illl Gadd45A .Gadd45B F1
Gadd45G i) mRNA 7ERE 8 R A RIE
Fig. 1 Expressions of Gadd45A, Gadd45B and Gadd45G
mRNA in ESCC tissues detected by RT-PCR
M: Marker; 1, 2, 3, 4: Positive mRNA expression; 5: GAPDH
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Tab.2 Relationship between the expression of Gadd45A, Gadd45B and Gadd45G in ESCC tissues and clinicopathologic features

GadddsA Gadd45B Gadd45G
Feature N Nucleus  Cytoplasm »
2 (%) n (%) n( %) P n( %) P

Paracancerous tissues 128 99( 77.3) 0(0.0) 105( 82.0) 108( 84.4)
Tumor tissues 128 66(51.6) 50(39.1) 0.000 109(85.2) 0.500  42(32.8) 0.000
Age( t/a)

<50 31 14(45.2) 13(41.9) 27(87.1) 9(29.0)

=50 97 52(53.6) 37(38.1) 0.546 82(84.5) 0.727 33(34.0) 0.607
Gender

Male 92 48(52.2) 37(40.2) 77(83.7) 31(33.7)

Female 36 18(50.0) 13(36.1) 0.878  32(88.9) 0.457 11(30.5) 0.734
TNM stage

I +1 69 41(59.4) 20029.0) 56(81.1) 29(42.0)

m+N 59 25(42.4) 30(50.8) 0.018 53(89.8) 0.169 13(22.0) 0.016
Differentiation degree
Well/Moderate 81 45(55.5) 28(34.5) 67(82.7) 32(39.5)
Poor 47 21(44.7) 22(46.8) 0.179  42(89.4) 0.308 10(21.3) 0.034

E] (F)

B2 AESHEALH Gadd45A.Gadd45B 1 Gadd45G EHHIRIA( SP B, x400 )
Fig. 2 Expressions of Gadd45A, Gadd45B and Gadd45G protein in ESCC tissues ( SP staining, x 400 )
A: Nucleus staining of Gadd45A; B: Cytoplasm staining of Gadd45A; C: Positive staining of Gadd45B;
D: Negative staining of Gadd45B; E: Positive staining of Gadd45G; F: Negative staining of Gadd45G
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3 AEEET GadddSA Fl Gaddd5G EHFKIEMHEEM

Tab.3 Relationship between expressions of Gadd45A
and Gadd45G protein in ESCC tumor tissues

Gadd45G expression

x5 AESHEIRETEH Cox ZAREAS
Tab. 5 Multivariate regression analysis of

ESCC patients’ prognosis

Gadd45A R
. X P
expression
Nucleus 25 41
Cytoplasm 15 35
Negative 10 2.367  0.306

x4 AEBEEENS £4£FE Log-rank 7
Tab.4 Univariate analysis of 5-year survival rate in
ESCC cases ( Log-rank test )

Variable SE P Odds ratio ( 95% CI1)
Age 0.429 0.523  0.795(0.312 -1.698)
Gender 0.351 0.489  1.225(0.724 -2.056 )
TNM stage ~ 0.300 0.000 5.666(3.149 -7.863)
Differentiation  0.422  0.269  2.058(0.815 -6.021)
Gadd45A 0.387 0.627 0.829(0.388 —1.768)
Gadd45B 0.275 0.714 1.106(0.645 - 1.897 )
Gadd45G 0.330  0.001  2.963( 1.552 -5.656)

Group 0S P

Age (t/a)

<50 23

=50 31 0.289
Gender

Male 30

Female 28 0.236
TNM stage

I +1 36

Im+ Iv 21 0.001
Differentiation degree

Well/Moderate 30

Poor 27 0.314
Gadd45A

Positive 33

Negative 30 0.397
Gadd45B protein expression

Positive 28

Negative 35 0.401
Gadd45G

Positive 44

Nnegative 21 0.001

0S: overall survival of 5 years
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Fig. 3 Expression of Gadd45A, Gadd45B and Gadd45G and those Kaplan-Meier survival curves analysis in ESCC patients
A: Gadd45A expression; B: Gadd45B expression; C: Gadd45G expression; D: Gadd45G expression in diffent staging of ESCC
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