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Reporting Summary
Springer Nature wishes to improve the reproducibility of the work that we publish. This checklist is used to ensure good 
reporting standards and to improve the reproducibility. Please respond completely to all questions relevant to your 
manuscript. For more information, please read the journal’s Guide to Authors. 

☐ Check here to confirm that the following information is available in the Material & Methods section:

 The exact sample size (n) for each experimental group/condition, given as a number, not a range

 A description of the sample collection allowing the reader to understand whether the samples represent
technical or biological replicates (including how many animals, litters, culture, etc.)

 A statement of how many times the experiment shown was replicated in the laboratory

 Definitions of statistical methods and measures: For small sample sizes (n<5) descriptive statistics are not
appropriate, instead plot individual data points

o Very common tests, such as t-test, simple χ
2
 tests, Wilcoxon and Mann-Whitney tests, can be

unambiguously identified by name only, but more complex techniques should be described in the
methods section

o Are tests one-sided or two-sided?
o Are there adjustments for multiple comparisons?
o Statistical test results, e.g., P values
o Definition of ‘center values’ as median or mean;
o Definition of error bars as s.d. or s.e.m. or c.i.

Please ensure that the answers to the following questions are reported in the manuscript itself.  We encourage you to 
include a specific subsection in the methods section for statistics, reagents and animal models.  Below, provide the 
page number or section and paragraph number. 

Statistics and general methods Reported in section/paragraph or page # 

1. How was the sample size chosen to ensure

adequate power to detect a pre-specified effect
size? (Give section/paragraph or page #)

For animal studies, include a statement about sample 
size estimate even if no statistical methods were 
used.  

2. Describe inclusion/exclusion criteria if samples or
animals were excluded from the analysis. Were
the criteria pre-established? (Give
section/paragraph or page #)

3. If a method of randomization was used to
determine how samples/animals were allocated
to experimental groups and processed, describe
it. (Give section/paragraph or page #)

For animal studies, include a statement about 
randomization even if no randomization was 
used. 
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4. If the investigator was blinded to the group
allocation during the experiment and/or when
assessing the outcome, state the extent of
blinding. (Give section/paragraph or page #)

For animal studies, include a statement about 
blinding even if no blinding was done. 

5. For every figure, are statistical tests justified as
appropriate?

Do the data meet the assumptions of the tests (e.g., 
normal distribution)? 

Is there an estimate of variation within each group of 
data? 

Is the variance similar between the groups that are 
being statistically compared? (Give 
section/paragraph or page #) 

Reagents Reported in section/paragraph or page # 

6. Report the source of antibodies (vendor and
catalog number)

7. Identify the source of cell lines and report if they
were recently authenticated (e.g., by STR
profiling) and tested for mycoplasma
contamination

Animal Models Reported in section/paragraph or page # 

8. Report species, strain, sex and age of animals

9. For experiments involving live vertebrates,
include a statement of compliance with ethical
regulations and identify the committee(s)
approving the experiments.

10. We recommend consulting the ARRIVE guidelines (PLoS Biol. 8(6), e1000412,2010) to ensure that other
relevant aspects of animal studies are adequately reported.
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Human subjects Reported in section/paragraph or page # 

11. Identify the committee(s) approving the study
protocol.

12. Include a statement confirming that informed
consent was obtained from all subjects.

13. For publication of patient photos, include a
statement confirming that consent to publish
was obtained.

14. Report the clinical trial registration number (at
ClinicalTrials.gov or equivalent).

15. For phase II and III randomized controlled trials, please refer to the CONSORT statement and submit the
CONSORT checklist with your submission.

16. For tumor marker prognostic studies, we recommend that you follow the REMARK reporting guidelines.

Data deposition Reported in section/paragraph or page # 

17. Provide accession codes for deposited data.
Data deposition in a public repository is
mandatory for:
a. Protein, DNA and RNA sequences
b. Macromolecular structures
c. Crystallographic data for small molecules

d. Microarray data

Deposition is strongly recommended for many other datasets for which structured public repositories exist; more 
details on our data policy are available in the Guide to Authors. We encourage the provision of other source data 
in supplementary information or in unstructured repositories such as Figshare and Dryad. We encourage 
publication of Data Descriptors (see Scientific Data) to maximize data reuse. 

18. If computer code was used to generate results
that are central to the paper’s conclusions,
include a statement in the Methods section
under “Code availability” to indicate whether
and how the code can be accessed. Include
version information as necessary and any
restrictions on availability.
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	sample size: Before the study, we fully evaluated the number of cases we needed, collected 120 fresh samples of colorectal cancer patients from 2018 to 2020 for RNA extraction (Figure 1C), and collected 77 colorectal cancer patients with complete data from 2008 to 2018 for survival analysis (Figure 1F). (Page 5 of the manuscript: 90-100)
	sample size: animals: After analyzing the clinical data, we estimated the sample size in animal experiments, and finally determined that 52 nude mice could achieve our expected results (Fig. 2i, Fig. 3j, Fig. 6f, Fig. S1h).

 (Lines 141 on page 7 to 157 on page 8 of the manuscript)
	randomization: According to the number of nude mice expected to be used in the experimental design, we purchased them from the Experimental Animal Center of Southern Medical University. Then we marked them with a specific number respectively  and usde the random number method to group the nude mice.

(Lines 141 on page 7 to 157 on page 8 of the draft)
	randomization: animals: The experimental unit was randomly divided into three groups with 15 animals, and randomly divided into three groups: A, B and C. After numbering the animals, we recorded 15 numbers from the random number table, divided each number by 3, and used the remainder 1, 2, and 3 to represent A, B, and C. As a result, there were 6 animals sorted in Group A, 4 animals in Group B, and 5 animals in Group C.

Animal No.: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Random number: 18 62 40 19 12 40 83 95 34 19 44 91 69 3 30

Remainder: 3 2 1 1 3 1 2 2 1 2 1 2 1 3 3 3

Group: C B A A C A B B A B A B A C C

To make the number of animals in the three groups equal, one of the animals originally belonging to Group A must be adapted to Group B. We continued to copy a number from the random number table according to the diagonal line, and got 60. We divided 60 by 6 and it was divided completely (equivalent to the remainder of 6). Then we changed the sixth A (No.12) animal to Group B. The animal numbers of each group after adjustment were as follows:

Group A: 3 4 6 9 10

Group B: 2 7 8 11 12

Group C: 1 5 13 14 15

Successful implementation of random allocation depends on two related steps:

① Generate random allocation sequence for allocation of test group and control group; 

② The concealment of random allocation scheme in the implementation of random grouping. 

Randomization methods include simple randomization, block randomization, segmented (or stratified) randomization, stratified block randomization and dynamic randomization.

The hiding methods of random allocation scheme include sequentially numbered, opaque, sea led envelope, etc. 

In clinical research, researchers need to correctly select the methods of random grouping and concealment of random allocation schemes according to the design methods.
	inclusion/exclusion criteria: Inclusion criteria: colorectal cancer patients in general surgery of Southern Hospital from 2018 to 2020, and colorectal cancer patients with complete follow-up data from 2008 to 2018.

Exclusion criteria: 

1. Patients who have received new adjuvant treatment.

2. Patient's specimen was too small to obtain or to conduct experiments. 

3. Patients without complete clinical data and follow-up information.

 (Page 5 of the manuscript: 90-100)
	statistical tests: For each data, we have used reasonable statistical methods. Most of the data in the manuscript were verified by Normal test, and then by t-test.  In addition, Wilcoxon test was adopted in Figure 1d.
	data meet assumptions: Yes,  the data meet the assumptions of the tests.
	blinding: animals: For the application of blind experiment method in animal behavior research, it is suggested that: 

(1) Researchers should fully consider the risk of subjective observation bias in their research type when designing experiments, and whether blind experiment method is needed and can be used; 

(2) Researchers should try their best to avoid defining and quantifying animal behavior and characteristics from a subjective perspective, and try to use instruments and related technologies to objectively quantize; 

(3) In the research method of the paper, it should be stated whether the blind experiment method is used in the experiment, and if not, what is the reason for not using the blind experiment method. The German academic journals Behavioral Ecology and Sociology have required the statement of the application of the blind experiment method in the submitted articles since September 2015 (Traniello et al. 2015); 

(4) In addition to researchers, editors and reviewers of academic journals should also supervise the necessity and situation of using blind experiments in the process of reviewing articles. Of course, since not all studies can use or need the blind experiments. Whether to use blind experiments should not be the threshold to evaluate the level of articles. Some animal behavior characteristics are clearly differentiated and are not affected by the psychological expectations of the observer, thus the double blind method is not required. In other words, only the variables affected by the subjectivity and psychological expectation of the observer need to be estimated with a double blind method, especially for behavioral characteristics that do not clearly distinguish boundaries or even ambiguous.
	estimate of variation: No, there was no estimate of variation within each group of 

data
	variance similar: The variance was similar between the groups mentioned in the Result part.
	source of antibodies: Ki-67 (Servicebio, Wuhan, China) (165 lines on page 8 of the manuscript)

KRAS (Cell Signaling Technology, Danvers, MA, USA) (165 lines on page 8 of the manuscript)

Appropriate secondary antibody (PV6000, Zhongshan Golden Bridge, Beijing, China) (Page 8, Line 166)

CD44 and CD133 (BD Pharmangen, Franklin Lakes, NJ, USA) (186 lines on page 9 of the manuscript)

GAPDH monoclonal antibody (Bioworld technology, co, Ltd, Nanjing China) (line 205 on page 10 of the manuscript)

Goat anti Rabbit IgG HRP (Bioworld technology, co, Ltd, Nanjing China) (lines 206-207 on page 10 of the manuscript)
	blinding: When we conceived and designed animal experiments, we fully considered the deviation of subjective observation. For each animal, we applied the same number of tumor cells and dosage. When we measured subcutaneous tumors, we used vernier calipers for measurement, rather than human observation and estimation. At the same time, in order to exclude the influence of human observation error, we designated the same person to measure all subcutaneous tumors in nude mice. In addition, in order to avoid the influence of human factors, we adopted the blind principle and designated different researchers to complete different steps of the experiment. Qi Zhang was responsible for the injection and administration of tumor cells, Jiajia Liu was responsible for the measurement of subcutaneous tumors, and Yifeng Zheng was responsible for the statistics and calculation of data.
	species, strain, sex, age: C57BL/6 and BALB/c mice at the age of 8 weeks. Both the male and female were selected.
	source of cell lines: FHC, LOVO, DLD1, SW480, HCT116, HCT8, HT29, SW620, CACO2, LS174T and RKO, were purchased from American Type Culture Collection Cell Biology Collection. Before the experiment, all cells were identified by STR method. We regularly detected mycoplasma on cell lines to ensure the accuracy of experimental data. (lines 95-100 on page 5)
	statement of compliance: We applied the ethical regulations statement from The Institutional Animal Care And Use Committee (IACUC) of Southern Medical University that our experiments met the ethical regulations. And the experiments were approved by  Ethics Committee of Nanfang Hospital, Southern Medical University (Guangzhou, China) 
	informed consent: The samples  data collected and recorded in this study: 120 fresh samples of colorectal cancer patients from 2018 to 2020 were collected for RNA extraction, and 77 colorectal cancer patients with complete data from 2008 to 2018 were collected for survival analysis. The source of samples and/or data was collected from Department of General Surgery, Nanfang Hospital. This study exposed no risk to the subjects. This study was approved by Ethics Committee of Nanfang Hospital, Southern Medical University (Guangzhou, China) .
	committee approving: Ethics Committee of Nanfang Hospital, Southern Medical University (Guangzhou, China) 
	CT registration number: None. We did not conduct clinical trials, thus we did not report the clinical trial registration number.
	informed consent: patient photos: None. We did not conduct clinical trials and we did not publicated the patients photos in the manuscript.
	accession codes: We did not offer the accession codes for deposited data for we did not establish the publice database.  
	code availability: Computer code was used to generate results that are central to the  conclusions in our manuscript.
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