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Supplementary Materials and Methods
Differentially expressed gene analysis of molecular subtypes of AERGs.
Using the “limma” package, we identified 438 differentially expressed genes (DEGs) across various molecular subtypes, applying a screening criterion of fold change (FC) > 1. Subsequently, we extracted 178 genes associated with prognosis through univariate Cox regression, utilizing a screening criterion of p < 0.05. The gene cluster was derived through gene clustering analysis using the “ConsensusClusterPlus”package.
Constructing the AERG score
We performed Lasso regression and multivariate Cox regression analysis of DEGs associated with prognosis using the R package "glmnet". We constructed an AERG score consisting of 7 genes: risk score = (exp gen1 × coef gen1) + (exp gen2 × coef gen2) + ... + (exp gen7 × coef gene7), where "exp" denotes the gene expression value and "coef" denotes the estimated regression coefficient. Patients were categorized into high-risk and low-risk groups based on the median risk score. Survival analyses were performed using the "survival" and "survminer" packages, and receiver operating characteristic curves (ROCs) were generated at 1, 3, and 5 years using the "timeROC" package. The formula of AERG score was as follows:AERG score=( -0.7402×MEOX2 exp.) +(0.2142× LTBP1 exp.) +(0.2135× SLC2A3 exp.) + (0.2267× FABP4 exp.) + (0.3047× ANO1 exp.) + (0.1892× APOD exp.) + (-0.067× CLCA1 exp.).
Sensitivity analysis of chemotherapy drugs
To understand the significance of AERG score in clinical medication, we utilized the ‘PRROPHIC’ software package to calculate the IC50 value of chemotherapy drugs. Subsequently, we assessed the sensitivity of various PANS subgroups towards these drugs.
Cell culture and transfection
[bookmark: _Hlk174992898]Human CRC cell lines (DLD1,HT29,HCT116 and RKO) were obtained from the key laboratory of cancer prevention and intervention, Zhejiang university. The above cells were cultured in DMEM complete medium, and the cells were grown in 5% CO2 and 37 °C incubator. Transfection of siRNA was performed using lipo8000 transfection reagent (Beyotime, China).The sequences of LTBP1-target-specifc-siRNA were as follows:  siRNA1: 5′-CUCCUAACAUAGUCAAUAUTT-3′(sense), 5′-AUAUUGACUAUGUUAGGAGTT-3′(antisense);
siRNA2: 5′-CAGCGUGCCUAAACUUUAUTT′(sense), 5′-AUAAAGUUUAGGCACGCUGTT-3′(antisense)
Real-time quantitative PCR 
RNA extraction from cells was performed using the RNA-Quick Purification Kit (ES Science, Shanghai) according to the manufacturer's instructions.  The Hifair® Ⅲ 1st Strand cDNA Synthesis SuperMix (Yeasen, China) was utilized for reverse transcription reaction to synthesize cDNA. RT-qPCR experiments were performed following the instructions provided by the TaHieff® qPCR SYBR Green Master Mix. The mRNA expression of genes was calculated using the 2 − ΔΔCT method, with β-actin serving as the internal control. The specific sequences of the LTBP1 primers used are: Forward: 5′-CTGACGGCCACGAACTTCC-3′ and Reverse: 5′-GCACTGACATTTGTCCCTTGA-3′. The β-actin primers were as follows: Forward: 5′- CATGTACGTTGCTATCCAGGC -3′ and reverse:5′- CTCCTTAATGTCACGCACGAT -3′.
Transwell experiment
Transwell assay was used to evaluate the effect of LTBP1 on the migration ability of tumor cells. 200 μl of FBS-free medium containing 1*10^5 cells was added to the upper chamber. The results were observed after 24 hours of incubation with DLD1 and 72 hours of incubation with HT29 cells. After incubation, the cells were stained with crystal violet.
[bookmark: _Hlk166172000]Apoptosis experiment
Apoptosis assay were performed according to the manufacturer's instructions for the Apoptosis Kit  (Yeasen, China), briefly, cells were digested with EDTA-free tryptic cell digest, FITC-Annexin V and PI stains were added, and the cells were incubated for 15 minutes away from light, followed by flow cytometry.
Animal studies
A Subcutaneous xenograft tumor model was established in the ventral region of female BALB/c athymic mice at 4- week-old of age. BALB/c athymic mice were randomly divided into two groups, for stable silencing, DLD1 cells were stably transfected with lentiviruses to knock-down sh-LTBP1 or sh-NC. The lentiviruses sequences are sh-LTBP1: CCGGATGGATTTCAGCTAGAT. Approximately 2 × 106 cell in PBS were injected into the right subcutaneous area of athymic mice (BALB/C, 4 weeks old, n = 3 per group). Monitoring of tumor nodules was performed, and the tumor volume was estimated using the following formula: volume = longest diameter × (smallest diameter)2/2. On day 28, the animals were euthanized, and the tumors were excised and weighed, the weight of the tumors was recorded. Animal research was approved by the Ethics Review Committee of the The Second Affiliated Hospital of Zhejiang University (SAHZU).
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Fig. S1. Results of univariate and multivariate COX regression.
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