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Abstract: Objective To identify differentially expressed genes (DEGs) in the process of colorectal mucosa-adenoma-
adenocarcinoma sequence and their relationships with immune cell infiltration and survival time of patients with colorectal cancer

(CRC), and to predict potential targeted traditional Chinese medicines (TCMs). Methods The paired data was downloaded from
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the GEO database to obtain DEGs using R. Biological pathways were explored through gene ontology (GO). Expression levels of
DEGs were validated using GEPIA and the Human Protein Atlas. Kaplan-Meier Plotter and TIMER databases were used to assess
the correlation between DEGs and survival time, as well as immune cell infiltration. Finally, Coremine Medical, BATMAN, and
Herb databases were used to predict TCMs. A “Gene-TCM” network was constructed with Cytoscape. Combined with Network
Analyzer, the drug-likeness of the active compounds was evaluated using Swiss ADME databases. Molecular docking was
performed with PyMOL software. Results  Forty-eight key DGEs were identified in transformation, with nine hub genes: TAGLN,
FNI1, ACTA2, DCN, REG4, GUCA2A, SPINK4, DEFA6, and ZG16. At both at the transcriptome and proteome levels, the hub
genes exhibited statistically significant differences in expression between tumor and normal tissues. Functional analysis indicated
they were involved in intestinal immunity and extracellular matrix composition. Correlation analysis suggested that the expression
levels of hub genes can affect the overall survival (OS) and relapse-free survival (RFS) of patients with CRC. CD4" T cells,
macrophages, neutrophils, and dendritic cells were primary immune cells regulated by hub genes. There were 130 potential TCMs,
including 36 Medicine-food homologous TCMs and 27 toxic TCMs. The efficacy was mainly to tonify, clear heat, and resolve
phlegm. Moreover, their four natures and five flavors were primarily cold, neutral, warm, sweet, bitter, and pungent. Most of them
belonged to the liver, lung, and spleen meridians. Putao (Vitis vinifera), Jinqiaomai (Fagopyri Dibotryis Rhizoma), Banxia (Pinelliae
Rhizoma), Dilong (Pheretima), Roucongrong (Cistanches Herba) had the strongest connections to hub genes. Six key active
compounds were valine, L-rhamnose, proline, neral, D-methionine, and glycine. Molecular docking showed that they were stable
in docking with markers. Conclusion This study identified genes that were consistently differentially expressed during the
sequence. These DEGs may affect the prognosis of patients with CRC by regulating immune cells and extracellular matrix.
Medicine-food homologous TCMs such as Fagopyri Dibotryis Rhizoma, Vitis vinifera, and Cistanches Herba could be promising
sources for drug development. This study sheds new light on the prevention of colorectal adenoma and cancer.
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F2 wOEEMREARZIEEEREXSE (Cor P)

Table 2 Correlation between core genes and immune cell infiltration (Cor, P)

RS HEEH M AL B4f CO8'THiMfl  CDA'T 40l B 40 el WFARA
TAGLN COAD  -0.366, 249X 107" —0.058, 0.245 0.092, 0.065 0.383,1.79X 107" 0.535,241X 103" 0.288,4.53X10% 0.355,2.04X 1071
READ —0.282,7.48X10*  —0.057,0.505 -0.154,0.0704  0.416,3.52X 107" 0.466, 7.25X 10°*" 0.057, 0.504 0.289,5.64 X 107"
FN1 COAD -0.332,6.29X107%"  —0.069, 0.168 0.193,9.40X 105" 0.376,6.39X 10" 0502,320X 107" 0.412,7.02X 107" 0.447,3.79X 102"
READ -0.218,9.65X10%  —0.029,0.731 0.059, 0.489 0.281,8.14X 107+ 0.349, 2.49X 105" 0.334, 6.36 X 105" 0.320, 1.23e X 10°#"
ACTA2 COAD  -0.362,4.43X107*"  0.006, 0.904 0.069, 0.165 0448,3.28X 107" 0.569,5.71X 103" 0.268,4.81X10% 0.357,150X 1071
READ -0.271,1.22X10% 0.011,0.898 —0.136,0.110 0.465, 7.80X 107" 0.423,2.15X 107" 0.049, 0.567 0.363,1.14X10°%"
DCN COAD  —0.364,3.19X 107" (0.146,3.33X 1073 0.289, 2.92 X 10°°" 0.384, 1.45X 105" 0.646,5.290X 10" 0.543,340X 10" 0550,3.39X 10"
READ -0.44,543X10%  0.088,0.304 0.157, 0.0656 0.221,9.01X 107 0517, 745X 10" 0.376,5.51X 1075 0.436, 8.30 X 10%*
REG4 COAD  —0.332,629X107%"  ~0.069, 0.168 0.193,9.40X 107> 0.376,6.39X 10" 0502,320X 107" 0.412,7.02X 107" 0.447,3.79X 102"
READ —-0.218,9.65X10%  —0.029,0.731 0.059, 0.489 0.281,8.14X 107+ 0.349, 2.49X 10" 0.334, 6.36 X 10" 0.32, 1.23X 107+
GUCA2A  COAD  —0.099, 0.046" 0.045,0.370 -0.17,5.71X10* 0.065, 0.196 —0.044, 0.381 -0.123,0.014"  -0.07,0.159
READ  -0.093,0.276 —0.014, 0.867 0.009, 0.920 -0.079, 0.355 —0.046, 0.590 -0.136,0.112 0.005, 0.951
SPINK4 COAD —0211,1.70X107%"  0.128,9.90X 107> 0.049, 0.326 -0.07,0.163 ~0.138,5.62X10°%" -0.062, 0.217 —0.003, 0.948
READ —0.267,1.45X10°%  0.109, 0.202 0.044,0.610 -0.131,0.124  -0.190,0.025"  0.014, 0.870 0.077, 0.365
DEFA6 COAD 0.03,0.545 —0.016, 0.741 —0.067,0.175 -0.072,0.152  —0.096, 0.054 ~0.197,724 X120 0.156,1.760 X 10~
READ 0.095, 0.264 0.048,0.571 0.105,0.220 -0.130,0.128 -0.062, 0.466 -0.194,0.023"  0.007,0.939
ZG16 COAD  -0.115,0.021" 0.091, 0.067 ~0.142,403X10*" 0.002, 0.974 -0.120,0.015"  -0.115,0.023"  —0.056, 0.260
READ —0.265,1.53X10°%  0.082,0.334 0.032,0.710 -0.12,0.159 -0.160, 0.060 -0.036, 0.674 0.066, 0.437

Cor, P-FE, P{E; "P<0.05 EH G iH%E L.

Cor, P-correlation, P value; “P < 0.05 is statistically significant.
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Fig. 6 Prediction visualization of traditional Chinese medicines
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Table 3 Category of traditional Chinese medicines
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Fig. 7 Traditional Chinese medicine targeting network (A) and molecular docking (B—G)
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*F4 %OELEY ADME £%

Table 4 ADME parameters of core compounds

ZoEY YRR PubChem_id Gl-absorbtion Lipinski Ghose Veber  Egan
AR valine 6287 = = 7w P oS
s L-rhamnose 25310 =) [ 4 & &
AN proline 145742 e = % = 5
PR neral 643779 = [ % & 7
EEIR D-methionine 84815 = = 7 B B
HZE® glycine 750 = [ o & &

Gl-absorption- & " it ; Lipinski-Lipinski 7%0]; Ghose-Ghose #tJ; Veber-Veber 7 l; Egan-Egan Hil|,

Gl-absorption- gastrointestinal absorption; Lipinski-Lipinski's rule; Ghose-Ghose rule; Veber-Veber rule; Egan-Egan rule.

REG4 J#id Wnt K% 7 ik 85 E/B-3%E 3 & o 2%
(canonical Wnt/B-catenin pathway) g I EHS], (6)
GUCA2A: GUCA2A 1t B A NS B e H 21
EEEEER, 4 qPCR Wil H T 1F 4t B s 4
Yikr &2 161, (7) SPINK4: T H7E B igiE Ml f
RERmRIA, HARSS B 2B me,
(8) DEFA6: Z5Jlpidse K%k, Mg R IHp B
RAEGAR, Mt REHIS EE K 60 f5A] X4
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DCN; (3) %j%Ml5%: SPINK4. DEFA6. ZGl6.
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S B AR SR 20 B PR3 v AN R T B B T 521,
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TR B 7 B R T A0 B A, i e B R ek
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