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Analysis of differentially expressed profiles of circulating tumor cells and
primary tumor tissues in rectal cancer

XU Yangmei, GONG Fusheng, CHEN Luchuan, YING Mingang, ZHENG Qiuhong ( Key Laboratory of Tumor Biotherapy of
Fujian Province, National Clinical Key Specialty of Tumor, Tumor Hospital of Fujian Province, Tumor Hospital Affiiliated to
Fujian Medical University, Fuzhou 350014, Fujian, China )

[ Abstract ] Objective:To screen specific gene of circulating tumor cells ( CTCs ) of rectal cancer according to the dif-
ferentially expressed profile of rectal cancer CTCs and primary tumor tissues. Methods: Four cases of rectal cancer pa-
tients treated in Fujian Cancer Hospital from September 2015 to December 2016 were selected to collect tumor tissues and
corresponding para-cancerous tissues, in addition, 20 ml of peripheral blood was collected. Moflo XDP cytometry was a-
dopted to identify and sort CTCs; after purification and amplification of sample total RNA, human whole transcriptome mi-
croarray chip was used to detect the expression profiles of CTCs and tumor tissue mRNA of corresponding patients, and
further to screen the CTCs specific genes. In addition, MAC3. 0 bio-informatics software was used for the gene ontology
( GO ) analysis and Kyoto Encyclopedia of Genes and Genomes ( KEGG ) pathway analysis. Results: After sorting and tes-
ting, CTCs number sorted from each patient were 67,78,53 and 120. There were 7 755 differentially expressed gene be-
tween tumor tissues and normal para-cancerous tissues; there were 567 differentially expressed gene between CTCs and
white cells; Combining the two dataset, there were 36 differentially co-expressed gene, including 16 up-regulated genes

and 20 down-regulated genes ( P <0.05 or P <0.01 ). GO function of CTCs specific genes were correlated with tumor me-
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tastasis and stem cell function, and those specific genes also participated in 22 signaling pathways related to cell migra-

tion, stem cell function and immune function. Conclusion: Compared with primary tumor gene, CTCs has a unique

mRNA profile, which is the foundation of tumor recurrence and metastasis.
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Tab.1 Clinical features and sorted CTC number of the 4 patients with rectal cancer

Grading and Staging

No. Sex Age (t/a) Pathological type ( WHO 2010) CTC number
1 Male 44 Moderately differentiated ulcerative pT3NIMO, I B 67
adenocarcinoma of rectum
2 Male 59 Same as above pT3NOMO, IT A 78
3 Female 60 Same as above pT2NOMO, I 53
4 Female 66 Same as above pT2N1cMO, T A 120
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Fig.1 Identification and sorting of CTCs by flow cytometry
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A: Rectal carcinoma and normal intestinal tissues( T/N );
B: CTCs and white cells( C/W )
B2 HpEALASME CTC HRIEIE<E
Fig.2 Scatter plot of both rectal cancer tissues

and blood CTCs expression profile
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A: Cluster data of tumor and normal tissues, CTCs and white cells microarray data;
B: Cluster data of CTCs and white cells ( C/W )microarray data;
C: Cluster data of tumor and normal tissues( T/N )microarray data
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Fig.3 Cluster data of microarray expression profiling of rectal cancer and blood CTCs
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Tab.2 Up-regulated genes from the intersection result between the sets of T/N and C/W

T/N C/W
Gene
Up-regulation level P Up-regulation level P
FANCA 2.4265442 0.0051064 3.9408231 0.0197647
DST 2.0676714 0.0158062 2.3053244 0.0195608
ZNF469 3.7105461 0.0153363 2.5548924 0. 0266696
S100A3 4.2944346 0.0151915 2.7417368 0.0112295
MMP9 3.1864032 0.0011982 2.5714867 0.0038834
ODF2 2.2472830 0.0087753 2.1423327 0.0158847
0DCI 3.0671490 0.0028717 4.4565782 0.0211096
PEXI10 2.3222037 0.0270837 2.7092833 0.0477897
ALG3 2.5449418 0. 0020069 3.0287012 0.0328646
SORD 3.4871562 0.0073913 2.4335637 0.0343812
FAM72D 6.3463021 0.0075492 5.1872470 0. 0396666
LOC101926941 4.3519589 0.0215872 3. 1494441 0.0067325
SERPINBS 11.0482150 0. 0055938 3.9026998 0. 0366444
SOX30 5.0096113 0.0198062 2.9647922 0.0138990
SNRPG 2.3169668 0.0421699 3.1589280 0.0245389
ITGAIl 2.8215638 0.0252885 3.2205157 0. 0278300
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Tab.3 Down-regulated genes from the intersection result between the sets of T/N and C/W

T/N C/W
Gene
Down-regulation level Down-regulation level P
CHFR 3.3332321 0.0366488 2. 1836060 0.0238603
DDR2 3.8718791 0.0045353 3.7032434 0.0242982
LOC100131581 4.5064907 0. 0054180 2.5315999 0. 0465955
SDCBP2 2.7416124 0. 0388925 2.0094241 0.0230470
OR2A42 3.2674229 0. 0024044 3.2188433 0.0106309
MITF 2.6688214 0.0251311 2.9275756 0.0301814
XLOC_I2_011636 3.7408227 0.0456427 2.1952807 0.0285885
MKNK2 2.1792578 0.0065416 3.0930021 0.0411723
GOLGASK 3.8799528 0.0039127 3.5783740 0.0301008
OR9HIP 2.0921017 0.0128555 8.5755874 0. 0477666
TARP 4.2700256 0. 0056966 2.0203761 0.0077104
LAT 2.5848801 0.0396454 3.5466598 0.0167896
MYO5B 2.1935556 0.0102812 11.2504132 0. 0359066
LRRK2 7.6166926 0.0111882 4.9810366 0.0344279
NFATC4 5.0002477 0.0142101 2.0172409 0.0157473
ccpcie2p 2.4339435 0.0356909 3.3581893 0.0468129
YTHDCI 4.5186903 0.0029598 2.3058910 0. 0240664
LOC400958 6.0792952 0.0044580 2.0744238 0.0078736
DPYSL5 7.4278550 0.0173224 3. 6150902 0.0147252
ARHGAP24 2.8675507 0.0005237 4.4719011 0.0067527
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Fig.4 GO sub-category of differentially expressed

genes after intersection results

B5 ZEEFERESEBRSN
Fig.5 Signaling pathway analysis of differentially

expressed genes after intersection results
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