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Background and Aims: The signaling pathways associated with phosphatidylinositol 3-kinase catalytic
subunit type 3 (PIK3C3) and SMAD family member 4 (SMAD4) are closely linked to pancreatic
adenocarcinoma (PAAD). However, the relationships of the two genes with the occurrence or prognosis

of PAAD are not fully understood. This study was conducted to investigate the expressions PIK3C3 and

Methods: The mRNA expressions of PIK3C3 and SMAD4 in PAAD tissue and their corresponding
effects on prognosis of PAAD patients were analyzed using UALCAN website. The mRNA expression
profiles of PIK3C3 and SMAD4 together with the indicated clinicopathologic data were downloaded
from TCGA. The PAAD patients were divided into two clusters based on the combined expression of the
PIK3C3 and SMAD4 genes by consensus clustering analysis, the differences in PIK3C3 mRNA or
SMAD4 mRNA expression pattern, clinicopathologic variables and overall survival between two clusters
were analyzed by Kolmogorov-Smirnov test and Kaplan-Meier method. The protein levels of PIK3C3
and SMAD4 in tissue microarrays containing PAAD and adjacent normal tissue samples were
determined by immunohistochemical staining, and the differences of the two proteins in tumor and
adjacent normal tissue were evaluated by independent sample ¢ test as well as the area under ROC curve
(AUC); the effects of individual PIK3C3 and SMAD4 protein or their combination on the survival of

Results: The results of analysis showed that mRNA expression of PIK3C3 or SMAD4 alone did not
change significantly in PAAD and did not significantly affect the prognosis of PAAD patients as well (all
P>0.05). There was a high correlation in co-expression between PIK3C3 mRNA and SMAD4 mRNA in
PAAD. Between the two clusters of PAAD patients, there were significant differences in mRNA levels of
the two genes and age (P<0.05), and the cluster with higher mRNA level of both PIK3C3 and SMAD4
had a better survival probability (P=0.006). The protein levels of both PIK3C3 and SMAD4 were
significantly higher in PAAD tissue than those in adjacent normal tissue (both P<0.001), and their AUC
were 0.7417 and 0.7991, respectively. PAAD patients with positive expression of PIK3C3 or SMAD4

Conclusion: This study suggests that PIK3C3 and SMAD4 protein may be the potential biomarkers for
diagnosis of PAAD. Combined analysis of PIK3C3 and SMAD4 can be used for predicting the prognosis
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Abstract
SMAD in PAAD and their influences on prognosis of patients.
PADD patients were assessed by Kaplan-Meier analysis.
protein have better survival than those with negative expression of both proteins (P=0.0359).
of PAAD patients.
Key words

Pancreatic Neoplasms; Class I1I Phosphatidylinositol 3-Kinases; SMAD Family Member 4; Prognosis; Computation-
al Biology
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Cancer Genome Atlas,
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Figure 1 The expression of PIK3C3 mRNA in PAAD and its effect on prognosis

A: PIK3C3 mRNA 7EIE# FI PAAD 414 323k 15 00 ; B: Al

A: PIK3C3 mRNA expressions in PAAD and

adjacent normal tissues; B: Survival curves of PAAD patients with different expression levels of PIK3C3 mRNA

F1 PAAD H5PIK3C3 #RiAmAXHAT 20 M EE
Table 1 Top 20 genes correlate to PIK3C3 in PAAD

HEL JEHID
(NCBI)
chromosome 18 open reading frame 25(C180rf25) 147339
SMAD family member 2(SMAD2) 4087
ankyrin repeat and FYVE domain containing 1 (ANKFY1) 51479
SMAD family member 4(SMAD4) 4089
tubulin folding cofactor E like(TBCEL) 219899
zinc finger protein 24(ZNF24 ) 7572
thioredoxin related transmembrane protein 3(TMX3) 54495
ferrochelatase (FECH) 2235
phosphatidylinositol glycan anchor biosynthesis class N(PIGN) 23556
mediator complex subunit 13L(MED13L) 23389
enhancer of polycomb homolog 2(EPC2) 26122
early endosome antigen 1(EEA1) 8411

biorientation of chromosomes in cell division 1 like 1(BOD1L) 259282
RIC1 homolog, RAB6A GEF complex partner 1(KIAA1432) 57589

senataxin(SETX) 23064
family with sequence similarity 114 member A2(FAM114A2) 10827
3-ketodihydrosphingosine reductase (KDSR ) 2531
ERCC excision repair 4, endonuclease catalytic subunitt(ERCC4) 2072
SNF2 histone linker PHD RING helicase(SHPRH) 257218
elongator acetyltransferase complex subunit 2(ELP2) 55250

2.3 E F PIK3C3 #1 SMAD4 mRNA ik gyt BB 3
ST
Wilcoxon K3 46 . R #4 & 43 45 SR 7%, PIK3C3
H1 SMAD4 mRNA 78 PAAD rf 54 AH LAY 26 35 #5 =
H W& TE PAAD S FUs o5 h ¥ E W i 22 5% (K 2) .
K H HE T PIK3C3 Fll SMAD4 mRNA 5 ik 5 = i 28 2%
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Figure 2 Heatmap of PIK3C3 and SMAD4 mRNA expres-
sion in PAAD tissues and adjacent normal tissues
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conensus matrix k=2
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C: k=2~10 CDF & FIIAHIXI AL D fE TCOA Btla e b 2 M E 370 (PCA); E: BRTEAH PIK3C3 Al
SMAD4 YRR KGR SEA s Fo K1 5 R BF I 0S ik

Figure 3 Consensus clustering analysis A: Two distinct clusters divided from the TCGA cohort when k=2; B: The consistency

clustering cumulative distribution function (CDF) for k=2 to 10; C: Relative change in area under CDF curve for k=2 to 10;
D: Principal component analysis (PCA) of 2 clusters of total RNA expression profile after consistency analysis of PAAD in
the TCGA dataset; E: The heatmap for visualizing the expression levels of PIK3C3 and SMADA4, and clinical parameters in

each cluster; F: OS curves of the two clusters of patients

- F IR (n=45)
=i R3A (n=132)

4 SMAD4mRNA 7£ PAAD FHIRIZER EX RSN A: SMAD4 mRNA 7E1E# HIPAAD LU P FRIATEN; B: A
SMAD4 mRNA k7K PAAD S (A= A7 28
Figure 4 The expression of SMAD4 mRNA in PAAD and its effect on prognosis A: SMAD4 mRNA expressions in PAAD and

adjacent normal tissues; B: Survival curves of PAAD patients with different expression levels of SMAD4 mRNA
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K 9% 41 Ak 19 7 15 43 Bt PAAD Hp PIK3C3 #ll M2 S, 4520, PIK3C3 Fl SMAD4 & [ & fif
SMAD4 & £ iE7K . X PAAD K9 55 41 40 i) o 28 TE PAAD 22U Rg 40 g i b (151 5A-B), H PAAD 41
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5 K ROC [Zk AUC Z3Hi R S5 204U PIK3C3 . SMADA 2 A B BT 2 57
Figure 5 PIK3C3 and SMAD4 protein expressions in PAAD A-B: The protein levels of PIK3C3 and SMAD4 in PAAD detect-
ed by immunohistochemical staining; C—-D: The differences in pathological scores for PIK3C3 or SMAD4 proteins in PAAD
and adjacent tissues analyzed by independent sample ¢ test and AUC of the ROC curve
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Figure 6 The effects of PIK3C3 and SMAD4 protein on the prognosis of PAAD patients

A-B: PIK3C3 % 4 5 SMAD4 7 H 2 b % 35 ik A= A7l 26

A-B: Survival curve for expression

of PIK3C3 or SMAD4 protein alone; C: Survival curves of different combinations of expressions of PIK3C3 and SMAD4

proteins
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