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	Variables
	Total (n = 80)
	HS (n = 40)
	LS (n = 40)
	p
	statistic

	Location, n (%)
	
	
	
	0.245
	1.352

	Head and neck
	51 (63.75)
	23 (57.5)
	28 (70)
	
	

	Body and tail
	29 (36.25)
	17 (42.5)
	12 (30)
	
	

	sex, n (%)
	
	
	
	0.818
	0.053

	Female
	31 (38.75)
	16 (40)
	15 (37.5)
	
	

	Male
	49 (61.25)
	24 (60)
	25 (62.5)
	
	

	age, Mean ± SD
	60.562 ± 10.255
	60.7 ± 9.611
	60.425 ± 10.982
	0.905
	0.119

	BMI, Mean ± SD
	21.665 ± 2.531
	21.666 ± 2.367
	21.663 ± 2.716
	0.996
	0.005

	jaundice, 21 μmol/L, n (%)
	
	
	
	0.361
	0.833

	No
	48 (60)
	26 (65)
	22 (55)
	
	

	Yes
	32 (40)
	14 (35)
	18 (45)
	
	

	Diabetes, ≥ 6.1 mmol/L, n (%)
	
	
	
	0.809
	0.058

	No
	55 (68.75)
	27 (67.5)
	28 (70)
	
	

	Yes
	25 (31.25)
	13 (32.5)
	12 (30)
	
	

	T, n (%)
	
	
	
	0.134
	5.58

	T1
	11 (13.75)
	2 (5)
	9 (22.5)
	
	

	T2
	25 (31.25)
	15 (37.5)
	10 (25)
	
	

	T3
	12 (15)
	6 (15)
	6 (15)
	
	

	T4
	32 (40)
	17 (42.5)
	15 (37.5)
	
	

	N, Median (Q1, Q3)
	0 (0, 1)
	0 (0, 0.25)
	0 (0, 1)
	0.611
	758

	M, n (%)
	
	
	
	>0.999
	Fisher

	No
	80 (100)
	40 (100)
	40 (100)
	
	

	Yes
	0 (0)
	0 (0)
	0 (0)
	
	

	Stage, n (%)
	
	
	
	0.31
	Fisher

	IA
	8 (10)
	2 (5)
	6 (15)
	
	

	IB
	22 (27.5)
	14 (35)
	8 (20)
	
	

	IIA
	8 (10)
	4 (10)
	4 (10)
	
	

	IIB
	7 (8.75)
	2 (5)
	5 (12.5)
	
	

	III
	35 (43.75)
	18 (45)
	17 (42.5)
	
	

	R0, n (%)
	
	
	
	0.005
	Fisher

	0
	72 (90)
	32 (80)
	40 (100)
	
	

	1
	8 (10)
	8 (20)
	0 (0)
	
	

	Vessel invasion, n (%)
	
	
	
	0.264
	1.25

	0
	64 (80)
	30 (75)
	34 (85)
	
	

	1
	16 (20)
	10 (25)
	6 (15)
	
	

	neural invasion, n (%)
	
	
	
	0.263
	1.251

	0
	41 (51.25)
	23 (57.5)
	18 (45)
	
	

	1
	39 (48.75)
	17 (42.5)
	22 (55)
	
	

	Vascular invasion, n (%)
	
	
	
	0.805
	0.061

	0
	57 (71.25)
	29 (72.5)
	28 (70)
	
	

	1
	23 (28.75)
	11 (27.5)
	12 (30)
	
	

	CA199, ≥ 37 kU/L, n (%)
	
	
	
	>0.999
	0

	0
	22 (27.5)
	11 (27.5)
	11 (27.5)
	
	

	1
	58 (72.5)
	29 (72.5)
	29 (72.5)
	
	

	Smoking, n (%)
	
	
	
	0.469
	0.524

	0
	55 (68.75)
	29 (72.5)
	26 (65)
	
	

	1
	25 (31.25)
	11 (27.5)
	14 (35)
	
	

	Drinking, n (%)
	
	
	
	0.098
	2.739

	0
	53 (66.25)
	30 (75)
	23 (57.5)
	
	

	1
	27 (33.75)
	10 (25)
	17 (42.5)
	
	


Table S1. Baseline clinicopathological characteristics of 80 patients with pancreatic ductal adenocarcinoma (PDAC) in high-stiffness (HS) and low-stiffness (LS) groups. The binary values “0” and “1” represent the absence and presence of the indicated clinical feature, respectively, unless otherwise stated. Specifically: R0: 0 = R0 resection not achieved, 1 = R0 resection achieved. Vessel invasion: 0 = no vessel invasion, 1 = vessel invasion present. Neural invasion: 0 = no perineural invasion, 1 = perineural invasion present. Vascular invasion: 0 = absent, 1 = present. CA199 ≥ 37 kU/L: 0 = <37 kU/L, 1 = ≥37 kU/L.Smoking: 0 = non-smoker, 1 = smoker.Drinking: 0 = non-drinker, 1 = drinker. Jaundice: 0 = serum bilirubin < 21 μmol/L, 1 = ≥ 21 μmol/L. Diabetes: 0 = fasting plasma glucose < 6.1 mmol/L, 1 = ≥ 6.1 mmol/L. N (lymph node status): 0 = no regional lymph node metastasis, 1 = regional lymph node metastasis present. M (distant metastasis): 0 = absent, 1 = present. Quantitative data with a normal distribution are expressed as the mean ± standard deviation (x ± s), and intergroup comparisons were performed using the independent samples t-test. Quantitative data with a non-normal distribution are presented as the median (Q1, Q3), and intergroup comparisons were performed using the Wilcoxon rank sum test (also known as the Mann–Whitney U test). Categorical variables are expressed as number of cases (percentage), and comparisons between groups were conducted using the χ² test; when the sample size was small (< 40) or the expected frequency was insufficient, Fisher’s exact test was applied. All analyses were performed using the R package CBCgrps (version 2.8.2).

PDAC, pancreatic ductal adenocarcinoma; HS, high-stiffness group; LS, low-stiffness group; BMI, body mass index; R0, microscopically margin-negative resection; CA199, carbohydrate antigen 19-9; T, tumour size category in TNM staging; N, lymph node; M, metastasis; SD, standard deviation; Q1, first quartile; Q3, third quartile. 
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	Primers
	Sequences (5’ to 3’)

	ITGB5 F
	TCTCGGTGTGATCTGAGGG

	IGTB5 R
	TGGCGAACCTGTAGCTGGA

	GAPDH F
	GGAGCGAGATCCCTCCAAAAT

	GAPDH R
	GGCTGTTGTCATACTTCTCATGG

	shRNA sequences
	Sequences (5’ to 3’)

	shITGB5 #1
	CACCGAGGATCTTAATCTCTTCTTTACCTCGAGGTAAAGAAGAGATTAAGATCCTC

	shITGB5 #2
	CACCGACAAAAAACCATTATATGCTGTCTCGAGACAGCATATAATGGTTTTTTGTC


Supplementary Table 2. Primers and shRNA sequences used in qPCR experiments.

	Antibody and reagents
	Source

	ITGB5
	Abcam (ab309092)

	α-SMA
	Cell Signaling Technology (#19245)

	COL1A1
	Cell Signaling Technology (#72026)

	Ki67
	 Cell Signaling Technology (#17366)

	GAPDH
	Cell Signaling Technology (#9449)

	Gemicitabine
	Selleck(S1714)

	Cilengitide
	Selleck(S6387)


Supplementary Table 3. Detailed information on the antibodies used in this research.
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	Characteristics
	Total(N)
	Univariate analysis
	 
	Multivariate analysis

	
	
	Hazard ratio (95% CI)
	P value
	
	Hazard ratio (95% CI)
	P value

	ITGB5
	179
	 
	
	
	 
	

	Low
	89
	Reference 
	
	
	Reference 
	

	High
	90
	1.972 (1.290 - 3.015)
	0.002
	
	1.633 (1.040 - 2.563)
	0.033

	ANTXR2
	179
	 
	
	
	 
	

	Low
	89
	Reference 
	
	
	Reference 
	

	High
	90
	1.920 (1.262 - 2.923)
	0.002
	
	1.546 (0.983 - 2.433)
	0.059

	TGFB1
	179
	 
	
	
	 
	

	Low
	89
	Reference 
	
	
	 
	

	High
	90
	0.928 (0.613 - 1.405)
	0.725
	
	 
	

	BCAT1
	179
	 
	
	
	 
	

	Low
	89
	Reference 
	
	
	Reference 
	

	High
	90
	1.574 (1.041 - 2.380)
	0.032
	
	1.258 (0.816 - 1.938)
	0.298


Supplementary Table 5. Univariate and multivariate Cox proportional-hazards regression analyses of factors associated with overall survival (OS). Based on the transcriptomic data of pancreatic cancer patients in the TCGA database, patients were divided into low‑expression and high‑expression groups according to the median expression level of each hub gene. CI: confidence interval. p < 0.05 was considered statistically significant.
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	Characteristics
	Total(N)
	Univariate analysis
	 
	Multivariate analysis

	
	
	Hazard ratio (95% CI)
	P value
	
	Hazard ratio (95% CI)
	P value

	ITGB5
	179
	 
	
	
	 
	

	Low
	89
	Reference 
	
	
	Reference 
	

	High
	90
	1.960 (1.316 - 2.919)
	< 0.001
	
	1.789 (1.189 - 2.691)
	0.005

	ANTXR2
	179
	 
	
	
	 
	

	Low
	89
	Reference 
	
	
	 
	

	High
	90
	1.375 (0.933 - 2.025)
	0.107
	
	 
	

	TGFB1
	179
	 
	
	
	 
	

	Low
	89
	Reference 
	
	
	 
	

	High
	90
	1.102 (0.749 - 1.622)
	0.620
	
	 
	

	BCAT1
	179
	 
	
	
	 
	

	Low
	89
	Reference 
	
	
	Reference 
	

	High
	90
	1.705 (1.150 - 2.530)
	0.008
	
	1.494 (0.998 - 2.239)
	0.051


Supplementary Table 6. Univariate and multivariate Cox proportional-hazards regression analyses of factors associated with progress free interval (PFI). Based on the transcriptomic data of pancreatic cancer patients in the TCGA database, patients were divided into low‑expression and high‑expression groups according to the median expression level of each hub gene. CI: confidence interval. p < 0.05 was considered statistically significant.
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Supplementary Figure 1. Visualization of core gene expression in cell fate trajectories. A. Trajectories of core genes regulating cell fate and their differential enrichment in States. B-E. Differences in biological functions among Cluster 1-4.

