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Abstract: Objectives To explore the expression, biological function, and mechanism of MKI67 in
pancreatic cancer and its clinical significance. Methods The expression level, diagnosis, and prognostic
value of MKI67 in pancreatic cancer were analyzed using public databases. We also investigated the
association between the MKI67 with immune cell infiltration and immune checkpoint molecules. We analyzed
the functional pathway enrichment to uncover the possible molecular mechanisms. qRT-PCR and Western
blot assay were used to verify the expression of MKI67 mRNA and protein. Immunohistochemistry staining
was used to detect the expression of MKI67 in tissue protein. Results The high expression of MKI67 was
significantly associated with high histological grades and poor outcomes in pancreatic cancer. High MKI67
expression was correlated with poor prognosis of pancreatic cancer patients (P=0.009). MKI67 was an
independent risk factor for the patient outcome (95%CI: 1.084-1.743, P<0.05). The MKI67 expression was
positively correlated with the helper T cell 2 levels but negatively correlated with plasmacytoid DC, NK
cells, mast cells, the T follicular helper, immune DC, and CD8 T cells. Conclusion MKI67 may serve as a
biomarker for the diagnosis and prognosis of pancreatic cancer and the mechanism might be associated with
immune escape or immunosuppression.
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A: expression of MKI67 in the 33 types of tumors included in the TCGA database; B: expression of MKI67 in normal pancreatic tissue and
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Figure 1 Expression levels of MKI67 in pancreatic cancer
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Figure 3 Relationship between MKI67 and various clinical parameters of pancreatic cancer

A ) B C
1.00 :
MKI67 high low __1.00 MKIS7 — high - low 1.00 MKI67  high = low
3 3
g 0.75 5075 g 0.75
> @ @
2 [} o
a I =S
@ 0.50 Z 050 $ 0.50
© o S
9] @ o
3025 8 0.25 & 025
P=0.0014 ‘g‘) ’ P=0.013 § ’ P=0.00092
o a
0.00 0.00 0.00
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
Time(years) Time(years) Time(years)
S o8 14 2 0 0 8 o489 11 2 0 0 &
© Q © 1 2
< B ¥ 3 2 0 g o8 1 7 7 0 < 8 B 3 9 8
0 2 4 6 8 2 2 6 = 0 2 ) 6 8
Time(years) Time(years) Time(years)
D P Hazard ratio : E P Hazard ratio :
Age 0380  1.207(0.793-1.838) ' Age 0376  1.213(0.790-1.863) '
1 ]
Gender 0221  0.770(0.506-1.171) 1 Gender 0359  0.816(0.529-1.260) '
1 ]
Histologic grade  0.103  1.439(0.929-2.228) ' Histologic grade  0.417  1.205(0.768-1.889) '
| ]
M stage 0671  0.737(0.181-3.008) ' M stage 0983  1.016(0.242-4.260) :
' ]
N stage 0003  2.232(1.313-3.793) | N stage 0015  2.005(1.145-3.511) )
1
T stage 0076  1.821(0.939-3.529) 1 Tstage 0641  1.178(0.591-2.349) :
|
MKI67 0003  1.435(1.134-1.816) —— MKIG7 0009  1.375(1.084-1.743) !
00 10 20 30 0 1 2 3 4
Hazard ratio Hazard ratio

A-C: Kaplan-Meier survival curves for the OS, PFS, and DSS; D-E: univariate and multivariate Cox regression analysis of the PFS in patients with
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Figure 4 Association of MKI67 expression and prognosis of pancreatic cancer patients
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Table 1 Clinical characteristics of 165 pancreatic patients
in TCGA database
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High Low
Age (years) <65 42(47.19)  51(57.30) 0.2300
>65 47(52.81)  38(42.70)
Gender Female 38(42.7) 42(47.19) 0.6512
Male 51(57.3)  47(52.81)
Chronic No 60(84.51)  68(97.14) 0.0213
pancreatitis Yes 11(15.49) 2(2.86)
History of No 81(91.01)  79(88.76) 0.8037
malignancy Yes 8(8.99) 10(11.24)
Histologic grade Gl 6(6.82) 25(28.41) 0.0005
G2 51(57.95)  44(50.00)
G3/4 31(35.23)  19(21.59)
T stage T1 4(4.49) 3(3.45) 0.6190
T2 10(11.24)  14(16.09)
T3/4 75(84.27)  70(80.46)
N stage NO 29(32.95)  21(24.71) 0.3036
N1 59(67.05)  64(75.29)
M stage MO 40(95.24) 39(92.86%) >0.999
Ml 2(4.76) 3(7.14)
Pathologic stage Stage 1 9(10.23) 12(13.79) 0.5573
Stage?2 76(86.36)  70(80.46)
Stage 3/4  3(3.41) 5(5.75)
Therapy outcome CR 30(50.85)  28(52.83) 0.3444
PD 23(38.98)  17(32.08)
PR 2(3.39) 6(11.32%)
SD 4(6.78) 2(3.77)
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Survival state  Alive 33(37.08)  53(59.55) 0.0044
Death 56(62.92)  36(40.45)
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Figure 5 Correlation of MKI67 expression with immune infiltration and immune checkpoint molecules
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