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Abstract: Protein expression data of The Cancer Genome Atlas, namely the Reverse Phase Protein Array
data for statistical analysis, are adopted to mine hidden association information between cancer and
genes, and to improve the efficiency of clinical diagnosis and to reduce the cost of inspection. Network
structure of each group data and expression levels of different genes are gotten through the heat maps.
And 5 genes which play an important role in protein expression levels for these 3 kinds of cancers are ob-
tained by principal component analysis. Finally, the discriminant model based on the 5 genes for 3 kinds
of cancer and the estimation of the misjudgment rate are built by the back substitution method and cross-
validation method. It is concluded that the network structure of the protein expression level for each kind
of cancer is constructed respectively, 5 genes which play an important role in protein expression level are
sought out, and the result of linear discriminant model is reliable.
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The deeper the color of dots is, the larger the absolute value is. Warm color represents the positive value, and cool color represents

the negative value. Clustering the rows and columns, row is detective gene and antibodies, column is TCGA patient numbers.
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Fig. 1 Heat map of Breast Invasive Carcinoma RPPA data
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The deeper the color of dots is, the larger the absolute value is. Warm color represents the positive value, and cool color represents

the negative value. Clustering the rows and columns, row is detective gene and antibodies,

column is TCGA patient numbers.
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Fig.2 Heat map of Colon Adenocarcinoma RPPA data
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The deeper the color of dots is, the larger the absolute value is. Warm color represents the positive value, and cool color represents

the negative value. Clustering the rows and columns, row is detective gene and antibodies, column is TCGA patient ID numbers.
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Fig. 3 Heat map of Kidney Renal Clear Cell Carcinoma RPPA data

XFEf 1 3 A3t i AR SR A SHE S M =
FUCHEY, SEECET 10 3L, i R 5L E M =
#4504 YBX1. YAP1. XRCC1. XBP1. KDR,
TSC2. SYK. STMNI. STATSA. STAT3, Z ¥4
SHEAK R H7 0. 338, 0.264 . 0.180, 0.174, 0. 167,
0.153, 0.148, 0.148, 0.135. 0.135, X}%5 2 F
AT R B0 A A S HERE , He s B
VEBUCRT 10 By EL[R, # K YWHAE. EIF4EBPI .
YBX1. TP53BP1. ACACA. YAPl., AKT,
XRCC1, XBPl, KDR, Z%4sXHEMK K A 0. 340
0.338. 0.188. 0.168. 0.155. 0.135. 0.135,
0.130, 0.130. 0.128., H 1 KDR. XBP1,

XRCC1, YAPI . YBXI 3L REAa WHEAESS 1 3
BT Mo 2 F G TR AR HETERT 10 b UK S Fif
FEPRIEE 38 K P AE X 3 s i v ke 3 J B AR
Mo

J3oh, R 1 FERS RS 2 FERUTFEA YL
S (ES) ATRE, 3 FsEA ST 1 £
YRS 2 BT, ARSI T, SRR
BT X SBR[ T R
RIFHRIE, Bt AFEFSEMELE, e
TTRT LA ST 3 Fpishi A 0 S0 A BT A TR, R 1)
SRR AT BB S DS T



%2 W & TEE: EEREE T RPPA St ot 41
0.520 6 X_ yupy — 2. 075 8 X_ ypecr —
0.4+ 0.756 0 X_ ;o= 0. 106 8 X_ 11y, s
W_ conp (%)== 60.748 4 +3.608 5X_ . —
s 7.403 TX_ \ypy — 45. 673 OX_ yyeer +
. 2.136 5X_ g — 15.498 0 X_ yu,
W_ ane(x)=—85.7347 = 0.249 5X_ s —
014 10. 901 2 X_ yyp — 66. 526 0X_ ypec; —
1.308 1X_ yp — 11.986 3X_ |4
0o e P = A FURET T R AT ARG 5 1

The horizontal axis is the first, the second, up to the 123th
principal components, from left to right respectively. The ver-
tical axis displays the contribution rate of each principal com-
ponent. The first principal component contribution rate is
47.7% , the second one is 27.3% , and the remaining one is
below 4% . The sum of the first and the second principal
components’ contribution rate is 75% .
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Fig. 4  Principal component scree plot of integration of

BRCA, COAD and KIRC RPPA data
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Red stands for Breast Invasive Carcinoma, green for Colon
Adenocarcinoma, and yellow for KidneyRenal Clear Cell Car-
cinoma.
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Fig. 5 Scatter plot of the second principal component
against the first one for the integration of BRCA,
COAD and KIRC RPPA data
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