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Abstract Objective: To investigate the expressions of epidermal growth factor receptor (EGFR) and lactate dehydrogenase

(LDHA) in the local immune microenvironment of pancreatic cancer and significance by bioinformatics approaches.
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Methods: The clinical information of 178 pancreatic cancer patients along with the expression data of EGFR,
LDHA and signaling molecules associated with pancreatic cancer as well as the infiltration levels of distinct
immune cell subsets in their tissue samples were retrieved by mining the TIMER (Tumor IMmune Estimation
Resource) web server, and the protein expression abundances of EGFR and LDHA together with the signaling
molecules associated with pancreatic cancer were examined by using the Human Protein Atlas. The influences of
EGFR and LDHA expressions as well as the infiltration levels of immune cell subsets and other clinical factors on
prognosis of the patients were analyzed by Log-rank test and Cox regression model, and the relationship between
EGFR and LDHA and their relations with the signaling molecules associated with pancreatic cancer were also analyzed.
Results: The mRNA expression levels of both EGFR and LDHA in pancreatic cancer tissue were significantly
higher than those in normal pancreatic tissue (both P<0.05); there was a positive correlation between EGFR
and LDHA mRNA expressions in pancreatic cancer tissue (P<0.001). High EGFR mRNA expression, high
LDHA mRNA expression and low level of CD4+ T cells were significantly associated with poor overall survival
in pancreatic cancer patients (all P<0.05). LDHA was an independent prognostic factor for pancreatic cancer
(P<0.001). EGFR was positively correlated with the expressions of the signaling molecules associated with
pancreatic cancer that included FOXM1, CSF1 and CSF1R mRNA, and LDHA was positively correlated with the
expressions of FOXM1, CSF1 and CSF1R (all P<0.05). The protein expression abundances of EGFR, LDHA,
P38, FOXMI1 and CSFIR in pancreatic cancer tissue were all markedly higher than those in normal pancreatic tissue.
Conclusion: The expressions LDHA and EGFR are increased in pancreatic cancer tissue, and both of them,
especially the LDHA, may influence the prognosis of the patients by regulating the expressions of the signaling
molecules associated with pancreatic cancer and the local immune microenvironment.

Pancreatic Neoplasms; Receptor, Epidermal Growth Factor; Lactate Dehydrogenases; Computational Biology
CLC number: R735.9

AR JE (pancreatic cancer ) — F TE A 22
O A TE R PR IR L W R B S A e, o BRI
IR 995 % Lh 11 T AR SR R g SRR H
B, BT ARWRIERAA G I R AE KA R
AW TR, HE2, HEKT AR AT 8k
PR IR AN o 90 OB I R T A, TR
i B A 0 0 A7 R o e G 2% B I R AR W AT O
SRR, WE RER . DI RW, BRI
SR NR D SUNITE S CN e a oY 7 o = M i 2
B, 35 BRI R L R A Bk 3h T, i 2
AR T2 (EGFR) MFAMB AN (LDHA )
55 8 4 [ Mg A PR AR, A S i 38 R R S Bk
WBE S, AR Bl kT 5 o b S 2 A
JEAHEHE 7). HATX FEGFRAMILDHAZE B AR J5 5
Yo PE TR B8 Th A/ T B A O B9 23 - BIL TS 0 2
A BEAE MR e B 41 %% (immunogenomics )
kR, I EE S TIMER ( Tumor IMmune
Estimation Resource ) B EMBFGE"™, +%& 2] %) B
i 9 7S 3 OC B A T B 8K 3l P 5 5 22 AH X i Y
5 . K2 8 W TIMERBURE 245 6 N2
R LE ST TEGFR X LDHA mRNAFIZE
TE J B b (9 RO AF R, AN BE — 25 i 5T IR iR

© MR IT F EHFFNHFEIH

98 P R e T R A AL A4 AR A 1 A A
1 RS

1.1 —R&ER

TIME R85 P2 B kM IR IR s 2L 2URN A 7 Bt
(RNA-seq ) WFFRBHHE, Lit1786]. HFA
1576, A A6, HAb15%]; 5984, Z80fl;
EHE (64.64£10.93) %5 MR EHA20.3~14 cm,
1 (3.873£1.078) em; i@ 1776, Ji2
THE); MR GI3 6] . G24495%1 . G3%%
4819 . Gagi2fl . HAl2p); XIS HEENO
49 . N1 1206, N1b 46, Nd 1§, Nx 4f1; T
AL FE (MO ) 801, Amkbie % (M1) 44,
TFEEN A I 555 (Mx) 9441 TNMS 4%
AJCCHS6RUbRME: TA 56, IB 15f, 1IA 284, 1IB
L1Of) . TIT 445) . TV 4] Hofh o 2039939
1.2 TIMER ##EERIEE

ZEfFTIMER %38 )& (https://cistrome.
shinyapps.io/timer ) # ZEGFRFILDHATE 17814
E%H%Fﬁéﬂ,/\qﬂ HIE®W M BERAS N 25 LILE

VIR . KAl P B AR R (somatie

http://www.zpwz.net



1434 P EERE

U

%27 %

CNA ) . B RIBAOCHE . Cox L M) A 4 A iy A2
W ARWY L PER . FRR . A6 RRACTIME TNM )1
(IT, I, IV | Mg 46 (tumor purity ) |
B8 A R (CDATTHIM . E R4 M . IR 28 40
L) FIBER IR . R B A A R T S
5%~50% . B 5 REUELRIE 5 A2 il A 77 4R
1.3 AEFBHFRIEEEALE R HIEEREE

iz N E A REEEBIEE Chip://www.
proteinatlas.org) HWZEGFR., LDHA . P38.
FOXM1 ., CSF1MICSF 1R FH 75 [P IR 98 2H 2100 240 i
SENL (AR /R ) 5 5 1E W R BRI AL 20 i
FBF LM .
1.4 SZitFEE

EGFRFILDHA mRNAZETAKF I + brufi 22
(x+s) , P RINHICHER HPearsontH 3¢ 5 BUAHH
I3 Mo TIMEREIE P2 AH G 73 M J7 1223 FHSpearman
GERAKNE BT . B A AR HKaplan-Meier
B A, Log—rank‘7£filﬁiﬁ‘fﬂé\@kﬁiﬁ%%%ﬁo
Cox M T AIHR I & 95% vl {5 X A] (CI) .

N
|

EGFR mRNA X33k
B
|

BEURASL (n=178 ) ERBEIRALEL (n=171)

FEP<0.05S N 2ZERA G2 E L.

2 # R

2.1 EGFR #1 LDHA EEREF R EZ BN X R

EGFR mRNATE MR By £ B KN
4.96 £ 1.53, 7EIE % R 41 20 1y 3R 3k K P
2.15+1.34; LDHA mRNATE i i (9 3 3k
KR 12.35 £2.06, 1EH AR 44U i kK F
4.53 +2.32; PIETEIRR AL 40T By Rk K-F- 2 0 i
BT IE R AR 44 (¥P<0.05) (K1) . Pearson
M REM L E s R B R (E2) , EGFR
MLDHA mRNARIKEUI B IEAML (r=0.511,
P<0.001) .

WL TIMERECHE PE 4T Spearman %5 9 A
KMk oy A a5 A WoR L AE BRI R BB O % O R
i, EGFRAMLDHA mRNA kS W] B IFAMHE
(P<0.001) (K3) .

S
1
£

LDHA mRNA %35
N o0
| |
’i
k';;" I.e ’}L 1'{ "

WAL (n=178) ERBIRAL (n=171)

1 EGFR 5 LDHA mRNA 7EfEBRE 0 IE B BRAR A LA b iy RiE

Figure 1 'The mRNA expression levels of EGFR and LDHA in pancreatic cancer and normal pancreatic tissues
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Figure 2 Correlation analysis of between EGFR and LDHA

mRNA expressions in pancreatic cancer
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mRNA expressions based on TIMER database
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Figure 4 Analysis of the overall survival of pancreatic cancer patients from TIMER database
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Table 1 Analysis of influential factors for overall survival of pancreatic cancer patients by using Cox proportional hazard model
It A P HR 95% CI p
iy (>65 % /1 < 65%) 1.035 1.010~1.059 0.005
P (Lot 1 BB ) 0.843 0.539~1.317 0.452
Flige (R 1 2R 0.988 0.372-2.612 0.980
JibRa 434 (T/ITI~TV ) 0.986 0.405~2.402 0.975
MR 4R (< 25%/>25% ) 0.335 0.117~0.9600 0.042
CDA™T 4iiffd ( < 20 > /200HPC>20 /> /200HPC. ) 0.006 0.000~11.352 0.185
FE W4l ( < 10 4> /200HPC>10 /> /200HPC ) 0.070 0.000~69.222 0.450
FEIRZE4M (< 40 4> /200HPC>40 /> /200HPC ) 0.032 0.001~1.211 0.063
EGFR mRNA ( fmik /IR ) 1.066 0.795~1.427 0.670
LDHA mRNA (f#&ik / REIR) 1.963 1.360~2.832 <0.001
2.4 BEREESEERS FHXERESH MEMESHT (ES) , 458 E/R: EGFR5P3S,

T Ekr38®, Foxm1", pp-L1M",
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Figure 5 Correlation analysis of EGFR and LDHA with the mRNA expressions in the molecules associated with pancreatic cancer
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Figure 6 The protein expression patterns of EGFR, LDHA, P38, FOXM1 and CSF1R in pancreas cancer and normal pancreatic tissues
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