	Supplementary Table S1A.  First pass tissue areas by puncture performance rating in the PDAC cohort

	Outcome
	Very easy/easy
(n = 41)
	Remaining ratings
(n = 7)
	p value

	Total specimen area, mm²
	9.60 (5.50-13.6)
	8.10 (5.45-17.0)
	>0.999

	Lesion tissue area, mm²
	3.60 (1.60-7.00)
	1.50 (1.00-4.05)
	0.165

	Blood-clot area, mm²
	5.20 (1.90-8.50)
	6.30 (3.15-14.2)
	0.328


Data are presented as median (interquartile range). Areas were measured on histological slides prepared from first-pass specimens. Total specimen area was the sum of lesion tissue and blood-clot areas; lesion tissue area included associated stroma. Remaining ratings comprised indeterminate, difficult, and very difficult. Comparisons were performed using the Mann–Whitney U test. 
PDAC, pancreatic ductal adenocarcinoma.

	Supplementary Table S1B. Multivariable linear regression analyses of first-pass lesion tissue area in the PDAC cohort

	Variable
	Adjusted coefficient, mm2
	95% CI
	p value

	Very easy/easy rating
	1.56
	-1.02 to 4.14
	0.229

	Novel needle
	0.13
	-1.92 to 2.18
	0.900

	Lesion size, per 10-mm increase
	0.70
	0.10 to 1.30
	0.022

	Transduodenal puncture
	-1.33
	-3.10 to 0.44
	0.136

	Trainee operator
	-0.11
	-2.04 to 1.83
	0.912


The model included all variables shown, with lesion size modeled continuously per 10-mm increase. Reference categories were indeterminate/difficult/very difficult ratings, conventional needle, transgastric puncture, and expert operator. Coefficients represent adjusted absolute differences in first-pass lesion tissue area in mm²; positive coefficients indicate greater area. 
CI, confidence interval; PDAC, pancreatic ductal adenocarcinoma.


	Supplementary table S1C. Firth penalized logistic regression analyses of factors associated with achievement of a first-pass lesion tissue area of ≥4 mm² in the PDAC cohort

	Variable
	Main model: aOR (95% CI)
	p value
	Extended model: aOR (95% CI)
	p value

	Very easy/easy rating
	1.71 (0.30-12.91)
	0.551
	1.61 (0.28-12.6)
	0.602

	Novel needle
	0.94 (0.24-3.81)
	0.926
	1.01 (0.23-4.55)
	0.986

	Lesion size, per 10-mm increase
	1.83 (1.09-3.83)
	0.017
	1.80 (1.05-3.72)
	0.030

	Transduodenal puncture
	—
	—
	0.51 (0.14-1.68)
	0.267

	Trainee operator
	—
	—
	0.91 (0.23-3.41)
	0.884


The ≥4-mm² threshold was an exploratory tissue-quantity benchmark. Firth penalized-likelihood logistic regression was used, with profile penalized-likelihood 95% CIs and penalized likelihood-ratio p values. The main model included the rating group, needle type, and lesion size per 10-mm increase; the extended model additionally included puncture route and operator experience. Reference categories were indeterminate/difficult/very difficult ratings, conventional needle, transgastric puncture, and expert operator. Dashes indicate variables not included in the model. 
aOR, adjusted odds ratio; CI, confidence interval; PDAC, pancreatic ductal adenocarcinoma.
 

	Supplementary Table S2. Clinical and specimen characteristics of patients with PDAC assessed for CGP suitability

	Patient no.
	Puncture performance rating
	Lesion size (mm)
	First-pass lesion tissue area, mm2
	Tumor-cell content, %
	CGP suitability

	1
	Very easy
	25
	7.8
	10
	Unsuitable

	2
	Very easy
	24
	2.2
	5
	Unsuitable

	3
	Very easy
	23
	2
	20
	Unsuitable

	4
	Very easy
	22
	3.5
	10
	Unsuitable

	5
	Very easy
	57
	7.1
	30
	Suitable

	6
	Very easy
	42
	10.7
	30
	Suitable


CGP suitability was assessed when clinically indicated. Lesion size was the maximum target-lesion diameter measured during EUS-TA. Very easy was the most favorable puncture-performance rating. 
CGP, comprehensive genomic profiling; EUS-TA, endoscopic ultrasound-guided tissue acquisition; PDAC, pancreatic ductal adenocarcinoma.
	Supplementary Table S3A.  First-pass tissue acquisition outcomes according to operator-rated puncture performance in the overall cohort

	Outcome
	Very easy/easy
(n = 52)
	Remaining ratings
(n = 10)
	p value

	Total specimen area, mm²
	10.0 (5.50-13.93)
	7.80 (4.88-15.7)
	0.738

	Lesion tissue area, mm²
	3.05 (1.58-6.78)
	1.75 (0.90-4.17)
	0.146

	Blood-clot area, mm²
	5.50 (1.75-9.35)
	4.90 (2.82-13.62)
	0.479


Data are presented as median (interquartile range). Areas were measured on histological slides prepared from first-pass specimens. Total specimen area was the sum of lesion tissue and blood-clot areas. Remaining ratings comprise indeterminate, difficult, and very difficult. Comparisons were performed using the Mann–Whitney U test. 




	Supplementary Table S3B. Multivariable linear regression analyses of first-pass lesion tissue area in the overall cohort 

	Variable
	Adjusted coefficient, mm2
	95% CI
	p value

	Very easy/easy rating
	1.49
	-0.64 to 3.63
	0.167

	Novel needle
	-0.50
	-2.21 to 1.21
	0.561

	Lesion size, per 10-mm increase
	0.82
	0.32 to 1.32
	0.002

	Transduodenal puncture
	-1.20
	-2.70 to 0.31
	0.117

	Trainee operator
	0.03
	-1.59 to 1.65
	0.969


The model included all variables shown, with lesion size modeled continuously per 10-mm increase. Coefficients represent adjusted absolute differences in first-pass lesion tissue area in mm²; positive coefficients indicate greater area. Reference categories were indeterminate/difficult/very difficult ratings, conventional needle, transgastric puncture, and expert operator. 
CI, confidence interval.
