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Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design
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Sample size

Data exclusions

Replication

quantification results of the whole dataset were provided in the Supplementary Data 1. The 219 significant metabolites associated with the nCRT treatment were
provided in the Supplementary Data 2. Levels of acyl carnitines used for data analysis were provided in Supplementary Data 3. Metabolites associated with
hematologic toxicities were provided in Supplementary Data 4. Results of the two-way ANOVA analyses were provided in Supplementary Data 5. Levels of amino
acids between pCR and non-pCR patients used for data analysis were in Supplementary Data 6. The details of enrich pathways are listed in Supplementary Data 7.
Source data are provided with this paper.

We have reported the sex information on the enrolled patients, which is determined by self-reporting (117 males and 48
females). The information on sex can be found in Supplementary Table 1. Sex has also been considered in our manuscript.
We did the sex-based analysis in our work regarding that females had higher incidence of the nCRT induced diarrhea than
males.

All 165 enrolled patients have provided written informed consent, and received the complete treatment course of nCRT
(50Gy/25 fractions; concurrent capecitabine + irinotecan chemotherapy) and 1 cycle of interval chemotherapy (CAPIRI,
capecitabine+ irinotecan). The dosage of irinotecan was determined by UGT1A1 genotype. The detailed demographic
information can be found in Supplementary Table 1.

Our previous studies described the recruitment of this cohort in detail:

Zhu J, et al. Multicenter, Randomized, Phase III Trial of Neoadjuvant Chemoradiation With Capecitabine and Irinotecan
Guided by UGT1A1 Status in Patients With Locally Advanced Rectal Cancer. Journal of clinical oncology 38, 4231-4239 (2020).

Eligible patients were aged 18-75 years old and diagnosed with clinical stage T3-4 and/or N+ rectal adenocarcinoma. The
inclusion criteria included a Karnofsky performance status score  70, a UGT1A1 genotype of *1*1 or *1*28, adequate bone
marrow function (a hemoglobin level  9 g/dL, neutrophil count  1,500/mL, and platelet count  100,000/mL), liver function
(total bilirubin level < 1.5 times the upper limit of normal; albumin level > 30 g/L; and aspartate aminotransferase, alanine
aminotransferase, and alkaline phosphatase levels < 2.5 times the upper limit of normal), and normal kidney function
(creatinine concentration below the upper limit of normal)

Eligible patients were randomly allocated and received radiotherapy with concurrent capecitabine and irinotecan. The study
protocol was approved by the central ethics committee of Fudan University Shanghai Cancer Center (Shanghai, China). All
enrolled patients have provided informed consent and got free therapies as compensation.

The study protocol was approved by the central ethics committee of Fudan University Shanghai Cancer Center (Shanghai,
China).

No statistical methods were used to calculate the sample size. Sample size was determined based on the number of serum sample collected
from LARC patients in Fudan University Shanghai Cancer Center between July 2014 and January 2018. Totally, serum samples (n=743) of 165
LARC patients were collected.

No data exclusion in this study.

Based on the stability and strict quality control (See methods and supplementary figure 11), the mass spectrometric measurement was carried
out once for each patient's serum sample in this study. The following statistical experiments in Figure 1-5 were based on the metabolomics
data from serum samples (n=743) of 165 LARC patients and performed independently.




