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SLC38A9 Expression Correlates with Prognosis in Pancreatic Cancer:

Implications for Survival and Tumor Progression

CHENG Mengjing, BAO Aina, ZHU Suyan®
(Department of Pharmacy, the First Affiliated Hospital of Ningbo University (the First Hospital of Ningbo), Ningbo 315000, China)

Abstract This study aims to investigate the expression level of SLC38A9 (solute carrier family 38 mem-
ber 9) in pancreatic cancer and its impact on patient prognosis. Immunohistochemical analysis was performed on
the pancreatic cancer clinical tissue microarray HPanAdel70SurO1, which includes 99 pancreatic cancer tissues
and 71 adjacent non-tumor tissues, combined with patient clinicopathological and survival data for Cox regression
analysis. The effect of knockdown SLC38A9 on the proliferation of pancreatic cancer cell lines was analyzed using
the CCKS8 assay, and the impact on migration and invasion was assessed using the Transwell chamber assay. Ad-

ditionally, Western blot was employed to detect the effect of SLC38A9 knockdown on the expression of autophagy-
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associated proteins. Immunohistochemistry revealed that the positive expression rate of SLC38A9 in pancreatic
cancer tissues was significantly higher than that in adjacent non-tumor tissues (38% vs 13%, P<0.001). Patients
with high SLC38A9 expression had a median OS (overall survival) that was 25 months shorter than that of the
control group (10 vs 35 months, P=0.013 6). Multivariate Cox analysis confirmed that high SLC38A9 expression
was an independent risk factor for the prognosis of pancreatic cancer patients (HR=2.237, 95% CI: 1.210-4.136,
P=0.010). Functional experiments showed that the CCK8 assay revealed a significant inhibition of pancreatic can-
cer cell proliferation upon SLC38A9 knockdown. The Transwell chamber assay results indicated that downregu-
lating SLC38A9 significantly inhibited the migration and invasion of pancreatic cancer cells. Mechanistic studies
found that knockdown of SLC38A9 led to downregulation of the autophagy key proteins LC3-II and Beclin-1, and
accumulation of p62 (P<0.05), suggesting that SLC38A9 promotes tumor progression by activating autophagy.
SLC38A9 is abnormally highly expressed in pancreatic cancer and serves as an independent adverse prognostic

factor for patients. SLC38A9 may drive tumor malignancy via autophagy activation, highlighting its potential as a

molecular marker for targeted therapy and prognosis in pancreatic cancer.
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A: overview of the tissue array; B: negative and positive staining for SLC38A9.
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Fig.1 Photomicrographs of immunohistochemical staining for SLC38A9 in pancreatic cancer clinical patient tissue samples
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Table 1 Differential expression of SLC38A9 in pancreatic cancer and adjacent tissues

SLC38A9K %
HY ; SLC38A9 expression s »
Tissue FRIE Y% TRk /% 4
High expression /% Low expression /%
Pancreatic cancer tissues 60 38 20 22.9412 1.67x10°¢
Adjacent tissues 60 13 47 - -

“ FORBAEANTE N, IR TR SR AL B A E A PAE, CAESS 4751

“-” indicates not applicable, as the chi-square test between the two groups produces only one x> value and P value, which is presented in the first row.

23 SLC38A9E R FIAKFES B FRIZ BRI KEL
K H Kaplan-Meier4: 17 5 #T # log-rank & 56
Xf s R AT R R R AT . ARETR,
SLC38A9EE M I m RIA(E B H h B E L | &k
A, HAKTTE , SLC38A9E M m & s 4L fr
MARAEALE ] (overall survival, OS)EEXT AL 465 125
MH, N3SPHABREEI0MH, ZREE8 T ERE YL
(P=0.013 6). 5 SLC38A9EE FMREIAHALL, Mk
R B S AR AR R A (E12) o X — RIFER,
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Table 2 Correlation between SLC38A9 expression and clinicopathological characteristics

SLC38A9% ik
A SLC38A9 expression B
Variables I % RF1k/% Total & r
High expression /%  Low expression /%

Age /year -0.024 0.822
<60 34 13 47 - -
>60 33 14 47 - -
Dull 1 - -

Sex —0.111 0.285
Female 27 8 35 - -
Male 40 20 60 - -

Grade —0.038 0.713
1 2 0 2 - -

2 47 20 67 - -
3 18 8 26 - -

T stage —0.119 0.252
Tl 2 1 3 - -

T2 53 19 72 - -
T3 11 8 19 - -
Dull 1 - -

N stage 0.105 0.323
NO 34 16 50 - -

N1 31 9 40 - -
Dull 5 - -

M stage -0.066 0.525
MO 66 27 93 - -

M1 1 1 2 - -

TNM stage -0.056 0.597
I 26 9 35 - -

11 39 16 55 - -
v 1 1 2 - -
Dull 3 - -

Smoke 0.043 0.900
Yes 1 1 2 - -

No 4 5 9 - -
Dull 84 - -

Alcohol 0.043 0.900
Yes 1 1 2 - -

No 4 5 9 - -
Dull 84 - -

Diabetes —0.149 0.622
Yes 1 2 3 - -

No 4 4 8 - -
Dull 84

p53 —-0.127 0.238
Positive 37 19 56 - -
Negative 25 7 32 - -
Dull 7 - -

Hepatitis -0.430 0.186
Yes 0 2 2 - -

No 5 4 9 - -
Dull 84 - -

Ki67 —-0.076 0.489
Positive 41 18 59 - -
Negative 20 6 26 - -
Dull 10 - -

< FORZAT AEH], BRI R BRHIE 5 8 A RIS AR SR 707 3 e — 2T 52 2 80r(Spearman rank correlation coefficient) 1 P(E, CAEIZHIE
Xb BB AT R

indicates not applicable, as the correlation analysis between each clinicopathological characteristics and protein expression yields only one correlation coefficient
7 (Spearman rank correlation coefficient) and one P value, which is presented in the first row of the respective feature.
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Table 3 Univariate and multivariate analyses of the factors correlated with overall survival of pancreatic carcinoma patients

- ﬁlﬂ?éﬁh . %’W%ﬁﬁfr -
Variables Univariate analysis Multivariate analysis

HR 95% C1 P HR 95% CI P
SLC38A9 expression 2.094 1.179-3.721 0.012 2.237 1.210-4.136 0.010
Sex 1.092 0.669-1.782 0.726 - - -
Grade 1.939 1.192-3.152 0.008 2.276 1.337-3.874 0.002
Age 1.230 0.769-1.968 0.387 - - -
T stage 0.863 0.490-1.522 0.612 - - -
N stage 1.793 1.097-2.931 0.020 1.867 1.070-3.259 0.028
M stage 1.710 0.417-7.006 0.456 - - -
TNM stage 1.526 1.072-2.172 0.019 1.230 0.831-1.822 0.301
Smoke 0.687 0.082-5.742 0.729 - - -
Alcohol 0.687 0.082-5.742 0.729 - - -
Diabetes 1.018 0.196-5.288 0.983 - - -
p53 1.441 0.851-2.441 0.174 - - -
Hepatitis 0.774 0.093-6.469 0.813 - - -
Ki67 0.801 0.470-1.366 0.416 - - -

“ FORZA RN K2R 0T, DA 5K 3R Cox M1 A 73 th AR IE BT 22 35 1 (P>0.05), MURNHEAT #E— B I 2 R 0T

“-” indicates that the variable was not included in the multivariate anal
analysis (P>0.05) and therefore was not advanced to multivariate analys

ysis, as it did not show statistical significance in the univariate Cox regression

is.

——  Low expression (#=28)

== High expression (n=67)

Overall survival

HR=1.985 (95% CI:
0 T

1.207-3.265), P=0.013 6

]
0 20 40

L]
60 80 100

Time /months
E2 FERREE B EAIKaplan-Meier £ 7547

Fig.2 Kaplan-Meier analysis of pancreatic cancer patients
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A: the expression of SLC38A9 in PANCI1, CAPACI1, BXPC3 cells. And SLC38A9 was knocked down in PANCI cells using siRNA. Knockdown ef-
ficiency was evaluated by Western blot; B: SLC38A9 knockdown reduced PANCI cell proliferation, analysed by CCKS8; C: SLC38A9 knockdown re-

duced PANCI1 cell invasion and migration, assessed by Transwell assay.

E3 RUKSLC38AYINHIPANCIZRARRIILIE, RESEH
Fig.3 SLC38A9 knockdown inhibits proliferation, invasion, and migration of PANC-1 cells
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Fig.4 Western blot analysis of the autophagy-related proteins expression in SLC38A9-knockdown PANCI cells
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