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PR BN RS, SE T IR e g B 4 A A TRMARA, Fik. Ak, @ RE
B R B e R B R GA LR AW R AT SIRT2 ERe B 2040 5 Bl P el Rk 2
7, i R B 4 E 4 547 (GSEA) IR 3+ SIRT2 2 A2 5 7 69 e L) s ok, 9%
LR LR F & A M B S K BB AR A i 2B 4R P SIRT2 9 %A, 5F 947 SIRT2 kA 5
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£ (ROC) 27 & B AL R 479940, 5F 55 £ B B B A2 i1 2 (AJCC) H AR TNM 4
AT 2R AT A, £ R AN FEEIE R P SIRT2 mRNA £ 28 #2028 7 % it &
kK, R M F G & K ILSIRT2 & G B E R P Rk & T /548 (3 P<
0.05). GSEAZ R 2+~,SIRT2 &5 & A TRe#H A T £ A R4 X1Z T 8%, e fl5
BRAR 8t BALBEBR AL BR BRI . SIRT2 Rk 5 o v = Bl K- P98 K
MEL L FHMSMKL (3 P<0.05), A LR R R,SIRT2 &4k & F B KA
BERARMEFHR4(P<0.05), LRFWEAHHER LT, IE AR TNM
S RGBT IE S SIRT2 Rk 512 & B HFEMX (3 P<0.05); 4 AEw
VA M7 45 Rt —FE S5, TNM 5274 SIRT2 &k A R2 8 5 B % % A4 7 0 64 4% s TR
B & (3 P<0.05), AT SIRT2 ¥ e ARG &4 7] & E A AT AR C 44
& 0.675, % 1.2.3 4 49 i [ 4R #11E ROC W &% F @ 2 % %) 4 0.879.0.778.0.953, 5
AJCC % N\ TNM 53 Z S AR YL LA B AT 69 TG TR MR, 4 e T IR e & &
H AT IBA LR P SIRT2 A 515 &4 R RREH %, L T SIRT2 M e e & & K g
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[ Abstract | Objective: To develop a prediction model for postoperative prognosis in
patients with cholangiocarcinoma (CCA) based on the expression of silence information
regulator 2 (SIRT2). Methods: The differential expression of SIRT2 between CCA and
normal tissues was analyzed using TCGA and GEO databases. Gene set enrichment
analysis (GSEA) was used to explore potential mechanisms of SIRT2 in CCA. The
expression of SIRT2 protein in CCA tissues and normal tissues (including 44 pairs of
specimens) was also detected by immunohistochemistry (THC) in 89 resectable CCA
patients who underwent surgical treatment in the First Affiliated Hospital of Benghu
Medical College between January 2016 and December 2021. The relationship between
SIRT2 expression and clinicopathological characteristics and prognosis of CCA patients
was analyzed. A survival prediction model for patients with resectable CCA was constructed
with COX regression results, the calibration curve and the time-dependent receiver
operating characteristic curve (ROC) were used to evaluate the performance of the
constructed model, and the predictive power between this model and the American Joint
Committee on Cancer (AJCC)/TNM staging system (8th edition) was compared. Results:
SIRT2 mRNA was overexpressed in CCA tissues as shown in TCGA and GEO databases.
IHC staining showed that SIRT2 protein expression in CCA tissues was significantly
higher than that in adjacent non-tumor tissues. GSEA results showed that elevated
SIRT2 expression may be involved in multiple metabolism-related signaling pathway,
such as fatty acid metabolism, oxidative phosphorylation and amino acid metabolism.
SIRT2 expression was related to serum triglycerides level, tumor size and lymph node
metastasis (all P<0.05). The survival analysis results showed that patients with higher
SIRT2 expression had a significantly lower overall survival (OS) than patients with lower
SIRT2 expression (P<0.05). Univariate COX regression analysis suggested that pathological
differentiation, clinical stage, postoperative treatment and SIRT2 expression level were
associated with the prognosis of CCA patients (all P<0.05). Multivariate regression

analysis confirmed that clinical stage and SIRT2 expression level were independent
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predictors of OS in postoperative CCA patients (both P<0.05). A nomogram based on
SIRT2 for prediction of survival in postoperative CCA patients was constructed. The
C-index of the model was 0.675, and the area under the time-dependent ROC curve
(AUC) for predicting survival in the first, second, and third years was 0.879, 0.778, and
0.953, respectively, which were superior to those of AJCC/TNM staging system (8th
Edition). Conclusions: SIRT2 is highly expressed in CCA tissues, which is associated
with poor prognosis in patients with resectable CCA. The nomogram developed based on
SIRT2 may have better predictive power than the AJCC/TNM staging system (8th

edition) in prediction of survival of postoperative CCA patients.
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[ FEBEIE |  LEAZ &A% B F (silence information regulator, SIRT) ; X8 Bt A AR % 74
Z 4 3% B2 (nicotinamide adenine dinucleotide, NAD") ; 43 4% RNA (messenger RNA
mRNA) ; J& i & B B 4% (The Cancer Genome Atlas, TCGA) ; 2 B & ik 42 A 45 38 &
(Gene Expression Omnibus, GEO) ; 4% 1% & 3L & (false discovery rate, FDR) ; 47 £ 4L
% 4 %~ # (normalized enrichment score , NES) ; 53X, F #AE 45 4 W 2% (receiver operating
characteristic curve, ROC # £, ) ; X & b (hazard ratio, HR) ; & /3 X
interval , Cl) ; & B % 52 B% 42 ( American Joint Committee on Cancer, AJCC)
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Figure 1 Expression of SIRT2 mRNA and protein in cholangiocarcinoma tissues and normal tissues
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Figure 2 SIRT2 expression in two representative cholangiocarcinoma samples and their paired adjacent non-cancerous

tissues
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Figure 3 Main results of gene set enrichment analysis in cholangiocarcinomain with up-regulated SIRT2
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Figure 4 Heat map of SIRT2-associated molecules in cholangiocarcinoma
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Table 1 The relationship between SIRT2 expression level
and the clinicopathological characteristics in patients
with cholangiocarcinoma

[n(%)]
HERY=60 % 20(57.1)  35(64.8) >0.05
PR Lotk 14(40.0)  25(46.3) >0.05
B 21(60.0)  29(53.7)
CA199 7} 31(88.6)  43(79.6) >0.05
URY RN 8(22.9)  10(18.5) >0.05
jsy ke Siw=1 25(71.4)  39(72.2) >0.05
SR R 17(48.6)  23(42.6) >0.05
=EEH A 21(60.0)  17(31.5) <0.05
e DA N 8(22.9) 10(18.5) >0.05
JH4b 27(77.1)  44(81.5)
Ji 983 F/N=40 mm 3(8.6) 16(29.6) <0.05
Z R 11(31.4)  13(24.1) >0.05
kiR AL 11(31.4) 8(14.8) >0.05
N 22 2(5.7) 15(27.8) <0.05
AL 7(20.0)  21(38.9) >0.05
T =1 18(51.4)  25(46.3) >0.05
R sME 17(48.6)  29(53.7)
TNM 5 13 30(85.7)  38(70.4) >0.05
m~vVig 5(14.3) 16(29.6)
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Figure 5 Kaplan-Meier survival curves in high and
low SIRT2 expression groups based on the
study cohort
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Table 2 Univariate regression analysis results of prognostic
factors in patients with cholangiocarcinoma

R HR(95%CI) PAE
AR =60 % 1.625(0.973~2.713) >0.05
Pl 1.552(0.942~2.555) >0.05
CA199 T+ 0.954(0.497~1.834) >0.05
URY NS 1.111(0.576~2.144) >0.05
SR E T 0.777(0.455~1.326) >0.05
JIE [ P 0.861(0.511~1.451) >0.05
SEEH T 0.791(0.464~1.349) >0.05
Ji IR £ 0.915(0.507~1.654) >0.05
Ji9e F/N=40 mm 1.057(0.560~1.996) >0.05
Z R 1.330(0.779~2.272) >0.05
ik =AL 1.024(0.573~1.829) >0.05
MR 0.986(0.512~1.896) >0.05
20 1.266(0.748~2.142) >0.05
sk 1.981(1.181~3.323) <0.05
TNM 43 1T ~ 1V 2.521(1.392~4.566) <0.01
2 IR 8HRTT 0.586(0.351~0.977) <0.05
SIRT2 F ik 1.897(1.127~3.193) <0.05

I 1L ER R AR A I B i R A, EORE [ B L B I
GEiTEIECk 78 4. SIRT : PLER A5 B 1 PR 5 CA BRI

R3PMI IR B BUS B2 R U B SR

Table 3 Multivariate regression analysis results of prognostic
factors in patients with cholangiocarcinoma

i HR(95%CI) PAE
SN 1.629(0.943~2.813) >0.05
TNM 53391 11~V 1] 2.100(1.129~3.904) <0.05
4SS dlepig 0.734(0.419~1.285) >0.05
SIRT2 = 31k 1.726(1.012~2.944) <0.05
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