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SUPPLEMENTARY TABLES

Table S1. Top ranking protein correlating with C1q protein abundance in PDAC tumors from the CPTAC-PDAC cohort. Pearson correlation coefficients were calculated between C1q protein abundance and 9,324 proteins quantified across PDAC tumors in the Clinical Proteomic Tumor Analysis Consortium pancreatic ductal adenocarcinoma (CPTAC-PDAC) cohort. Correlations were considered significant if mean Pearson r ≥ 0.40 and q < 0.05; 109 correlations met this criterion and are ranked by correlation coefficient. (Provided separately)

Table S2. C1q protein subunit expression and overall survival in the CPTAC-PDAC database.
	C1q Protein
Subunit
	Univariable Cox
(per SD, n=102)
	Multivariable Cox
(per SD, n=100)
	Schoenfeld Proportional
Hazards Test

	
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value
	Schoenfeld
p (univar.)
	Schoenfeld
p (multivar.)

	C1QA
	1.43 (1.08–1.90)
	0.014
	1.34 (1.00–1.79)
	0.05
	0.014
	0.353

	C1QB
	1.46 (1.12–1.90)
	0.006
	1.35 (1.03–1.77)
	0.032
	0.006
	0.092

	C1QC
	1.34 (1.03–1.74)
	0.027
	1.24 (0.94–1.63)
	0.129
	0.027
	0.062


Cox proportional hazards regression for C1QA, C1QB, and C1QC protein abundance (log₂ reference-intensity normalized) using primary tumor proteomic and clinical data from the Clinical Proteomic Tumor Analysis Consortium pancreatic ductal adenocarcinoma (CPTAC-PDAC) cohort. Multivariable models were adjusted for pathological stage (I–IV), age, sex, and histologic grade. Two patients with unknown or not-applicable pathological stage were excluded from multivariable analyses (n = 100). Hazard ratios are reported per SD increase in protein abundance; HR > 1 indicates that higher protein abundance is associated with worse overall survival.

Table S3. Differentially expressed genes (q < 0.05, log2FC > 1) in the diaphragm of wild-type and C1qa⁻/⁻ mice with KPC pancreatic cancer and their respective cancer-free Sham controls, identified by RNA-seq. (Provided separately)

Table S4. Differentially expressed genes (q < 0.01, log2FC > 1) in the tibialis anterior muscle of wild-type and C1qa⁻/⁻ mice with KPC pancreatic cancer and their respective cancer-free Sham controls, identified by RNA-seq. (Provided separately)














Table S5. Serum concentrations of circulating cytokines, chemokines, and growth factors in wild-type and C1qa-/- mice with KPC pancreatic cancer and cancer-free Sham controls.
	Cytokine
	WT Sham
	WT KPC
	C1qa⁻/⁻ Sham
	C1qa⁻/⁻ KPC
	p(Genotype)
	p(Tumor)
	p(Interaction)

	GM-CSF
	6.9 ± 2.8
	49.5 ± 31.2
	3.7 ± 0.3
	8.3 ± 2.4
	0.122
	0.022
	0.527

	IFNγ
	1.7 ± 0.7
	59.2 ± 54.1
	0.4 ± 0.1
	1.2 ± 0.5
	0.014
	0.036
	0.233

	IL-1α
	536.9 ± 62.9
	340.7 ± 42.5
	744.2 ± 110.2
	675.2 ± 70.0
	0.001
	0.044
	0.129

	IL-4
	0.28 ± 0.1
	0.8 ± 0.4
	0.1 ± 0.02
	0.2 ± 0.1
	0.017
	0.252
	0.635

	IL-5
	11.0 ± 2.5
	18.3 ± 4.1
	7.2 ± 1.0
	15.6 ± 2.9
	0.220
	0.005
	0.528

	IL-7
	2.80 ± 1.7
	1.3 ± 1.0
	4.2 ± 3.1
	9.5 ± 5.2
	0.383
	0.872
	0.582

	IL-12p70
	107.0 ± 101.4
	21.0 ± 7.6
	3.4 ± 2.1
	11.6 ± 8.0
	0.101
	0.191
	0.846

	IL-13
	30.9 ± 4.0
	597.0 ± 357.4
	24.6 ± 3.8
	44.2 ± 14.5
	0.085
	0.031
	0.233

	IL-17A
	8.3 ± 2.9
	10.3 ± 3.3
	7.3 ± 2.0
	17.2 ± 3.7
	0.869
	0.077
	0.303

	KC
	87.6 ± 23.1
	378.9 ± 135.8
	93.4 ± 21.1
	455.9 ± 54.8
	0.484
	0.001
	0.639

	LIX
	5245 ± 930
	4084 ± 1154
	7964 ± 1743
	7122 ± 2158
	0.076
	0.362
	0.617

	MIP-2
	215.4 ± 30.9
	257.7 ± 77.2
	323.7 ± 15.0
	222.7 ± 43.4
	0.312
	0.210
	0.695


Serum concentrations (pg/mL) of cytokines and chemokines that are not shown in Figure S5 were measured by multiplex bead-based immunoassay. Data mean ± SEM (n = 6–7 mice per group). P-values were calculated by two-way ANOVA on log-transformed values, testing for main effects of genotype, tumor status (condition), and their interaction. GM-CSF, granulocyte-macrophage colony-stimulating factor; IFNγ, interferon gamma; IL, interleukin; KC, keratinocyte-derived chemokine (CXCL1); LIX, lipopolysaccharide-induced CXC chemokine (CXCL5); MIP-2, macrophage inflammatory protein 2 (CXCL2).

Table S6. Differentially expressed genes (q < 0.05, fold change > 1.2) in KPC pancreatic tumors from wild-type and C1qa⁻/⁻ mice, identified by RNA-seq. (Provided separately)























Table S7. Patient demographics and clinicopathological characteristics.
	Patient #
	Group
	Sex
	Age at diagnosis (years)
	BMI (kg/m²)
	Ethnicity
	Tumor stage
	Weight loss (%)ᵃ
	Year of surgery

	1
	Weight-stable
	M
	56
	28.8
	H/L
	I–II
	0
	2019

	2
	Weight-stable
	M
	68
	29.5
	NHW
	I–II
	−3.7
	2019

	3
	Weight-stable
	F
	83
	27
	NHW
	I–II
	2.3
	2019

	4
	Weight-stable
	F
	70
	24.4
	NHW
	I–II
	1.2
	2024

	5
	Weight-stable
	M
	68
	27
	NHW
	I–II
	0
	2024

	6
	Cachectic
	M
	69
	23.7
	NHW
	I–II
	8.8
	2021

	7
	Cachectic
	F
	70
	18.4
	NHW
	III–IV
	8.2
	2023

	8
	Cachectic
	M
	90
	17.5
	H/L
	III–IV
	>5ᵇ
	2023

	9
	Cachectic
	M
	59
	29.8
	H/L
	I–II
	12.2
	2024

	10
	Cachectic
	F
	81
	21.5
	NHW
	I–II
	17.4
	2024


Treatment-naïve patients with pancreatic ductal adenocarcinoma (PDAC) who underwent curative-intent surgical resection at Moffitt Cancer Center and had rectus abdominis muscle biopsies collected at the time of surgery were classified as cachectic or weight-stable based on whether they had experienced at least 5% involuntary body weight loss during the 6 months preceding diagnosis. BMI, body mass index; NHW, Non-Hispanic White; H/L, Hispanic/Latino. aPercent body weight loss in the 6 months preceding PDAC diagnosis. Negative values indicate weight gain over this interval. ᵇPre-diagnosis weight at 6 months was not documented in the medical record but >5% weight loss was confirmed from clinician-documented chief complaint notes at diagnosis.


























SUPPLEMENTARY FIGURES

[image: A black background with a black square

AI-generated content may be incorrect.]Figure S1. Skeletal muscle C1 complex mRNA shows an inverse trend with reduced skeletal muscle index in PDAC patients. Correlation between CT-derived skeletal muscle index (SMI, cm²/m²) and rectus abdominis mRNA levels of C1QA, C1QB, C1QC, C1R, and C1S in the same N = 20 PDAC patients, 15 cachectic (CC) and 5 weight-stable (WS).
















[image: ]Figure S2. C1q deposition in tibialis anterior muscle of cachectic KPC mice. (A) Representative immunofluorescence for C1q (green) and IgM (red) in tibialis anterior muscles of Sham and KPC mice, merged with DAPI (blue); insets (a, b) show high-magnification regions of colocalization. Scale bar, 100 µm. (B, D) Quantification of C1q and IgM integrated density. (C, E) Correlation of C1q and IgM integrated density with percentage body weight loss. (F, G) Percentage of C1q colocalizing with IgM and vice versa. Data are mean ± SEM; n = 6 per group. ***P < 0.001, ****P < 0.0001 by unpaired two-tailed Student's t-test (B, D) or Pearson correlation (C, E).












[image: ]Figure S3. Cell-type distribution of C1q in human PDAC tumors. Human PDAC single-cell RNA-sequencing data were analyzed through the Pancreas Precancer Atlas (https://www.pancreas-precancer-atlas.com/). Expression of C1QA, C1QB, and C1QC across cell types, showing predominant macrophage expression in human PDAC tumors.













[image: A screenshot of a computer screen

AI-generated content may be incorrect.]
Figure S4. C1qa deletion partially attenuates KPC-induced complement C3 deposition in diaphragm. (A) Representative C3 (green)/DAPI (blue) immunofluorescence in diaphragm of WT and C1qa⁻/⁻ Sham and KPC mice. Scale bar, 100 µm. (B) Quantification of C3 integrated density. C3 deposition was elevated in WT KPC relative to WT Sham mice and attenuated by 54% in C1qa⁻/⁻ KPC mice, though it remained elevated above C1qa⁻/⁻ Sham, indicating C1qa accounts for a substantial fraction of diaphragm C3 deposition. Data are mean ± SEM; n = 6-9 per group. **P < 0.01, ***P < 0.001, ****P < 0.0001 by two-way ANOVA with Tukey's HSD post hoc test.




[image: A red and blue lines on a black background

AI-generated content may be incorrect.]Figure S5. C1qa deletion partially prevents the transcriptional reprogramming in the tibialis anterior muscle during KPC-induced cachexia. RNA-seq of tibialis anterior muscle from WT and C1qa⁻/⁻ Sham and KPC mice. (A) Number of total, upregulated, and downregulated DEGs (q < 0.01, fold change > 2) for KPC vs. Sham in each genotype, and DEGs significant only in WT KPC mice; of the 2,057 upregulated and 2,382 downregulated genes in WT KPC mice, 39% and 53%, respectively, were only significantly altered in WT, not C1qa⁻/⁻, KPC mice. (B) Pathway enrichment of genes significant only in WT KPC mice, upregulated and downregulated.














[image: A screenshot of a video game

AI-generated content may be incorrect.]Figure S6. C1qa contributes to systemic pro-cachectic inflammatory signaling in KPC mice. Serum concentrations of CCL2, TNF-α, IL-1β, and IL-2, each elevated in WT KPC but not C1qa⁻/⁻ KPC mice relative to genotype-matched Sham, with CCL2 significantly lower in C1qa⁻/⁻ KPC vs WT KPC mice. Activin A was significantly elevated by KPC tumors in both genotypes but to a significantly lesser extent in C1qa⁻/⁻ mice. GDF-15 was significantly elevated in WT KPC mice only. IL-6 and IL-10 were similarly elevated by KPC tumors in both genotypes. Data are mean ± SEM; n = 6–7 per group. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001 by two-way ANOVA with Tukey's HSD post hoc test.
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C1q cell type expression in PDAC patient single cell RNA-sequencing atlas
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Spatial transcriptomics of C1q and ECM regulatory factors overlaid on a corresponding H&E image
of a patient PDAC tumor
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