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Figure S1. Survival analysis of WFDC family genes in pan-cancer based on GSCA

database. (A-B) Bubble plots illustrating the effects of WFDC family genes expression on the

prognosis of patients in pan-cancer. (C) Heatmap presenting the WFDC family genes

expression profile among stages in multiple cancers. (D) Trend plot summarizing the trend of

genes expression from early stage to late stage. FDR, false discovery rate; OS, overall survival,



PFS, progression free survival; DFI, disease free interval; DSS, disease specific survival;
GSCA, Gene Set Cancer Analysis.
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Figure S2. Heat map of Pearson correlation values among WFDC family genes.

Significant correlations (p < 0.05) marked with an asterisk.
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Figure S3. The prognostic value of WFDC family genes in pancreatic cancer. (A) KM
curves of DSS between patients with high and low WFDC family genes expression level. (B)
KM curves of PFI between patients with high and low WFDC family genes expression level.

KM, Kaplan-Meier; DSS, disease specific survival; PFI, progression free interval; HR, hazard

ratio; Inside the dashed box are curves with significant p-values (<0.05).
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Figure S4. The prognostic value of WFDC3 in pan-cancer based on TCGA database. (A)

Forest map and (B) Survival map of univariate Cox regression analysis of WFDC3 for OS

across cancer types. (C) KM curves of OS between patients with high and low WFDC3

expression in different cancer types. (D) Forest map and (E) Survival map of univariate Cox

regression analysis of WFDC3 for DSS across cancer types. (F) KM curves of DSS between

patients with high and low WFDC3 expression in different cancer types. (G) Forest map and

(H) Survival map of univariate Cox regression analysis of WFDC3 for PFI. (I) KM curves of

the PFI between patients with high and low WFDC3 expression in different cancer types. HR,

hazard ratio; OS, overall survival; DSS, disease specific survival; PFI, progress free interval;



A

KM, Kaplan-Meier. Significant HR (p < 0.05) marked with an asterisk and labeled red (risk

factors)/green (protective factors).

(08=u) JownL ' WAN

=< +(zg=u) sowni'SON
(5e=u) fewoN 030N

ﬂmr
55
oo

e
o, T D
b Y g
SN - (5vS=u) Jowny 'D30N
o b F(021=U) JOWNLWAHL
o B - (65=U) [PULON VOHL
= - (105=u) Jown] VOHL
~—== e +(051=u) JownL 1091
SIS | (Se=u) ewioN VLS
SR - (Siv=u) Jowny QVLS
* PN - (89£=U) SISEISEIBN WONS
(€01=u) Jowny WOXS
F(852=u) JownL 'OHYS
(01=u) feuioN Qv3Y
(991=u) Jowny Qv3H
(z5=u) feussoN QvHd
(£6¥=u) JownL QvHd
(£=U) [BWION DOd
(621=U) Joun, '©4Od
(¥=u) [BULON OVYd
F(821=u) Jowny Qvvd
(€08=u) JownL A0
(28=u) sowny OS3IN
(15=u) feuioN OSNT
(10G=u) Jowny OSNT
(65=u) [ewoN Qv
(515=u) sown| QvN
(05=U) [ewsioN OHIN
(1£8=u) Jowny OHN
F(915=u) Jowny 997
(€21=u) JownL TNV
(Ze=u) fuLION dHIX
(062=u) Jowny dHIH
(2£=u) fewnoN OYIN
(ee5=u) JownL OHIN
(52=U) [PULION HOIN
 (99=u) sownL HOIN
(12p=u) JownL ~AdH-OSNH
(£6=u) JownL +AdH-OSNH

arn o wan

a
ot

&

ETIY

s

&8
LRA

&

B

2,

&
&

L

RELLELLLL8

LT

LB

FEAALEE,

B

&,
o

ELEEEE

YT
L8t

5

&

AR

B

. L s
] e
‘ §
-
B
T
—=E
e P I
* ARLFR
R G
et S g
T
e ]
B B2
-+
B s |
Eas i
e ]
-
—# W
— T
* o =T
© e
-
A B I
) ==
LT
AN
&
. & el 2
L =
—FAACEEIm
e
B B
——
et T me
e om

(y=U) [EWION DSNH
(025=u) JownL OSNH
(5=U) [PUwION WED N 4 : =
F(e51=u) Jown ' WaO £2 B
(14=U) fewoN vOS3 ¥ 5 .HQ F 9, 5. 2
(v81=u) Jown] 'vOS3 [, . Y%, S A
(8v=u) Jown; 0810 % HH% i \vee p, R
(1v=u) [ewsoN QYOO ) =3 0 f— ] ¥
(25v=u) sjownL"avOD > : 9 %,
(6=U) [PWLONTOHD n_.o!l! Lo, mnléllu F o@@ % Il,_
(96=0) JowNL 1OHO ’ %, H e i
(6=u) [PWION 0530 : " %, o 1
(v0E=u) JownL 9§30 R S o, HommmesS N %, -
(Z12=u) Jouny gum-youa > = % 5, .
L (vog=u) Jown) ywni-youg Lo i @ F 3 z
(28=u) Jown) ZIBH-YOHE m_? X e,wo 2 W& &y Iu
(061=u) Jowny Teseg-yOHG e | i == % % =
(24 1=0) FeusioN vORE B ) e b 2,
(€601=U) JownL YOHE * % b
(61=u) FPwsoN V08 Ege—"_ .3 L =3t %, g 8 s s g
(80%=u) Jowny vO18 = . = . ¢ T T T T T Ll kG ™ *
(627u) sowny 50V © © - ~ ° ] © Y Co & ( ) d
. v T . 260
) P A & P3 NAL) 260 (L+Nd) %607 NdL) UOl|lIN 12d siduosuel |
(WdL 260]) j@raT uoissaidx3 £004M coasmh B bleate el £00:4M JO UoIssa1dxa ayL

‘36‘

RO
different tumor tissues compared to normal tissues (TIMER). (B) WFDC3 expression levels in

Figure S5. WFDC3 expression levels in pan-cancer. (A) Expression levels of WFDC3 in
paired adjacent noncancerous tissues and tumor tissues (TCGA). (C) Expression levels of



WFDC3 in different tumor tissues compared to normal tissues (TCGA+GTEX). (D)Expression
levels of WFDC3 in different tumor tissues compared to normal tissues (GEPIA). *p < 0.05,

**p<0.01, ***p <0.001.
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Figure S6. UMAP plots showing the unsupervised clustering of tumor and immune cells
from several PAAD patient cohorts. The right panels showing the expression of WFDC3
across single cells. Single-cell RNA-seq (SCRNA-seq) data were downloaded from the TISCH
database (Tumor Immune Single-cell Hub; http://tisch.comp-genomics.org/home/).
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Figure S7. The expression level of markers of cell type annotations across clusters. Bubble
plots and UMAP plots illustrated the expression levels of marker genes for the five identified
cell types. Inside the purple dashed box was the distribution of plasma cell markers (MZB1,
CD79A and JCHAIN). Similarly, the following colored dashed box were used to represent
different cell types: blue indicates epithelial cells (EPCAM and KRT19); red represents myeloid



cells (CD14 and CD68); orange denotes fibroblasts (ACTA2, SPARC, COL1A1 and COL1A2);
and green corresponds to lymphoid cells (PTPRC, CD3D, CD3E and CD3G).
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Figure S8. WFDC3 correlates with malignant evolution of ductal cells in PAAD. (A)

UMAP dimensionality reduction was used to show the distribution and dissimilarity of the

major cell types. (B) WFDC3 expression level across all populations. (C) Violin plots

visualizing the normalized expression levels of WFDC3 in the major cell types. (D) Bubble

plots and (E) Violin plots of the average expression levels of WFDC3 in ductal cells from

different tissue sources. UNIN, uninvolved pancreatic tissue; IPMN, intraductal papillary

mucinous neoplasm; PDAC, pancreatic ductal adenocarcinoma. * p < 0.05, ** p <0.01, *** p

< 0.001.
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Figure S9. Correlation between WFDC3 expression and clinical characteristics in PAAD
and comprehensive analysis of genomic mutation. (A)Correlation between WFDC3 and
certain clinical characteristics including T stage, N stage and residue tumor. Mutational
landscape of (B) the high WFDC3 expression and (C) the low WFDC3 expression patients. *
p <0.05.
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Correlations between WFDC3 and Immune cells

aDC LK * * * * * * * * *
Beells | [*[*]™ kd * * * E I E I
CD8 T cells ** FEFF(F *  IEIAEIEIBREIEIE
Cytotoxic cells || *[*[*| [* | * * ®[*[ (%
DC EIES * * EIES * * *
Eosinophils | *[*[* * | E[E[E * % % | F [
|DC EIEIES * * % * EAE3 * *
* * * * EIEIEAEIEIEIES * *
Ma?\f‘lc;ps':igeﬁ: ¥ FOEE EIES * EINNEIEIES *p<0.05
Neutrophils [ [* NI A * E kS Cor
NK CD56bright cells > B * LIRS * * AR 10
NK CD56dim cells || *| [*] [* * R O[F % * * [ | oe
NK cells B3 * * *x * .
pDC * * * EIES * | % EAEIES * * 00
Teells | [*[**] [* * * ¥ TEEE
T helpercells | [*[*[* B * *®|*® R (R R (R (R [F[EF . -0.5
Tcm * | % * EIES EIEIEIES * | % * * x _.1 0
Tem ¥ EAEIEIES E3 % * *
TFH EIEIES * | % * * * * [ % * [ * * EIEIES *
Tgd FE] ([ F[F[F * * 3 *
Thicells | [* * * EIES E AN *
Thi7 cells | |* T (F * * * %
Th2 cells | |* &3 LRI * ®O[E[ [F[EF
TReg EIEAES * % * EAES * * | & * |k
O e YU AR00e e U TUR -0 50 000 050 00000 A b U Do
B S e S CE SN SR

Figure S10. Correlation between WFDC3 expression and the relative abundances of 24

immune cell types in pan-cancer. * p < 0.05.
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Figure S11. Expression level and proliferative function of WFDC3 in pancreatic cell lines.
(A) Western blot and gray values of WFDC3 protein expression in normal human pancreatic
cell line (HPNE) and pancreatic cancer cell lines (MIA PaCa-2, PANC-1, AsPC-1 and BxPC-
3). (B) The mRNA expression level of WFDC3 was evaluated using gRT-PCR in PANC-1
transfected with WFDC3 overexpression plasmids. (C) The concentration of secreted WFDC3
in the supernatant of WFDC3-overexpressing PANC-1 cells was measured via ELISA. (D)
CCK-8 assays and (E) colony formation assays were conducted to explore the proliferative
function of WFDC3-overexpressing PANC-1 cells. (F) Representative image and
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quantification of the EdU proliferation assays evaluating the proliferation of WFDC3-

overexpressing cell, scale bar: 100um. * p < 0.05.
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Figure S12. WFDC3 expression levels in responders vs non-responders in the GSE53127
immunotherapy-treated colorectal cancer cohort. Statistical significance was assessed

using a Wilcoxon rank-sum test. * p < 0.05.
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Original uncropped Western blot images corresponding to Fig. S11(A), Fig. 7(C), and

Fig. 7(D).

Upper left panel (original to Fig. S11A): Raw Western blot bands of WFDC3 and GAPDH
across 4 pancreatic cancer cell lines (MIA PaCa-2, PANC-1, AsPC-1, BxPC-3) and normal

pancreatic ductal epithelial cells (HPNE).

Upper right panel (original to Fig. 7C): Protein expression of N-cadherin, Vimentin, Snail,

WFDC3, and GAPDH in WFDC3-overexpressing PANC-1 cells.

Lower panel (original to Fig. 7D): Expression of E-cadherin, Vimentin, Snail, WFDC3, and

GAPDH in WFDC3-knockdown MIA PaCa-2 cells.

GAPDH serves as a loading control. Red boxes indicate the bands shown in the main figures.

Green labels indicate protein ladders for reference.

15



