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[Abstract] Objective This study aimed to explore the expression trends of innate immune cells and immune-
checkpoint molecules validated by data calculation in the process of oral mucosal carcinogenesis, as well as to explore
methods of suppressing oral mucosal carcinogenesis based on immunotherapy by predicting their interactions. Me-
thods 1) The cancer genome atlas (TCGA) database comprehensively scores immune cells and immune-checkpoint
molecules in the process of oral mucosal carcinogenesis and screens out intrinsic immune cells and immune-check-
point molecules that interfere with tumor immune escape. 2) Clinical patient blood routine data were collected for the
statistical analysis of peripheral blood immune cells during the progression of oral mucosal carcinogenesis. Immune
cells in peripheral blood that may affect the progression of oral mucosal carcinogenesis were screened. 3) Immunohis-
tochemical staining was performed on intrinsic immune cells and immune-checkpoint molecules validated based on da-
ta calculation in various stages of oral mucosal carcinogenesis. 4) Special staining was used to identify innate immune
cells in various stages of oral mucosal carcinogenesis based on data-calculation verification. 5) Survival analysis was
conducted on intrinsic immune cells and immune-checkpoint molecules validated based on data calculation during the
process of oral mucosal carcinogenesis. The association of intrinsic immune cells and immune-checkpoint molecules
with the prognosis of oral squamous cell carcinoma was verified. Results The expression of monocytes and neutro-
phils increased during the process of oral mucosal carcinogenesis. The expression of eosinophils showed a single peak
trend of up and down. The expression of mast cells decreased. In the process of oral mucosal carcinogenesis, the ex-
pression of the immune-checkpoint molecules cytotoxic T-lymphocyte-associated protein 4 (CTLA4) and programmed
cell death-ligand (PD-L1) increased. The expression trends of monocytes, neutrophils, and eosinophils were positively
correlated with those of CTLA4 and PD-L1 immune-checkpoint molecules. The expression trend of mast cells was
negatively correlated with the expression of CTLA4 and PD-L1. Monocytes, neutrophils, and eosinophils may pro-
mote tumor immune escape mediated by CTLA4 and/or PD-L1, thereby accelerating the progression of oral mucosal
carcinogenesis. Mast cells may inhibit tumor immune escape mediated by CTLA4 and/or PD-L1, delaying the progres-
sion of oral mucosal carcinogenesis. Conclusion Therefore, interference with specific immune cells in innate immu-
nity can regulate the expression of CTLA4 and/or PD-L1 to a certain extent, inhibit tumor immune escape, and delay
the progression of oral mucosal carcinogenesis.
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Tab 1 Basic data of peripheral blood analysis patients

il 531 S UG CPRIERY S
NOM 41 5 25 21~71 50.28+3.10
S 29 10~72 40.76+3.60

OSCC HD# 5 48 36~98 61.88+1.70
S 31 36~92 67.48+2.40

0OSCCMD 4 % 35 30~77 61.17+2.00
S 19 30~83 61.37+3.20

OSCC PD 41 5 25 42~79 60.88+2.20
S 29 34~87 66.28+2.70

123 gtk

HHH SPSS 25.0 A4 xf B4 2 AT G 127 o
X 25 A EHE AT IE S A 3 My 25 55 R g, IE
BT EFFHFRMIT 200, I7 2248554 K H Krus-
kal-Walliss Bk MRS, 4538 7K 1fE 0=0.05
1.3 W R DG [ A7 B 75 240 B R B 8 4G A 0 5 1 1
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4 H: (oral leukoplakia with epithelial dysplasia,
OLK ED) 13 il & R SUREA LA K 11 ] OSCC
HD. MD. PD & MALHEAIE L Edl, Lik
FEARBIME (HIEAZUREE) ik iz W,
EREEN RS IR 2,
1.3.1 44k~ (immunohistochemistry, IHC)
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REEHABE (mast cell chymotrypsin, CYH), W&
PERL A i F0R OGS 22 11 (eosinophil granulosa
key alkaline protein, PRG) 2. BURZ4I M4k H
(monocyte chemoattractant protein, MCP) 1., {4
R 41 B B 2 g K 7 WKL (neutrophil cytoplasmic a-
zurophilic granules, P29), CTLA4, PD-L1., PD-
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Tab 2 Basic data of innate immune analysis patients

Paiil P G RPN S Ofe < TE
NOM 4 % 1 23 23.00:£0.00
E/8 1 30 30.00+0.00
OLK ED41 % 3 60~76 68.33+4.60
u 0 0 0.00+0.00
OSCC HD 4 5 0 0 0.00£0.00
% 4 58~69 63.00+2.30
0SCC MD 4 % 2 60~74 67.00+7.00
u 2 49~69 59.00+10.00
OSCC PD 41 % 2 50~67 58.50+8.50
% 1 69 69.00:£0.00
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HNSCC 2 # 4 4ih, SIGLECI5, CD274. HAV-
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ZERAGHFE X (P<0.05), MMifE OSCC 454
HCYH Rk 2R G248 X ; OLK ED, OS-
CCZH 5 NOMAH LS, MCP1 AN 22 %4 Giit#
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Fig 1 The distribution of immune cell scores in HNSCC tissues and normal tissues
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TR TR N il M [ie
2 NOM
CD274*** 9.84e-06 1
‘ H ‘ PDCDILG2*** 1.10e-12 0
-1
—— ‘ HAVCR2*** 9.00e-12
-2
— ‘ CTLA4#*%* 8.62e-16
‘ ‘ H ‘ ‘ LAG3#** 1.28e-14
‘ PDCD-1#%* 1.23e-05
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Fig 2 Immunological checkpoint molecule related gene expression heatmap
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Group
SE & HNSCC HD
= 50 &8 HNSCC MD
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9] ENOM
2.5 .2
0
CD274 CTLA4 HAVCR2 LAG3 PDCD-1 PDCDILG2 TIGIT SIGLEC15
*#*P<0.001,
[§] 3 HNSCC ZHZURIIE H 42U e i e a5 43 JE AL i ek 43 A 5 0
Fig 3 The expression distribution of immune checkpoint molecular genes in HNSCC tissue and normal tissue
* 3 &4EE WBCHILLEIRR AT EE L (P<0.05), OSCC 34 1 B A A7 11
Tab 3 Comparison of WBC between each groups MR AEF 5 PD-L1, PD-L2. CYH. MCP1 #I
e wiC PRG2 #ib kP, HRRAI2EXL. &L,
Bl A0 AR P TE 1 R M6 78 R AR v, rh PR 20 % 38 AR
NOM 5 OSCC HD 6.1157.06 0.23 A R
NOM 5 0SCC MD 6.11156.68 0.23
0OSCC HD 5 0SCC MD 7.06 5 6.68 0.96 Tab 4 Comparison of monocyte, monocyte ratio be-
OSCC HD 5 0SCC PD 7.06557.23 0.37 tween each groups
= PD 68572 32 N N
0OSCC MD 5 0ScC 6.6857.23 0.3 A B A A o L
2.4 HIESHrEE R aNERZRY Bt Al L 28 1)
(x10°L) P ‘P
145 S E A ML G A% 4 45 T4E OSCC 4141 - f c

NOM 5 0SCC HD 0365040 047 5.9356.12 0.83
NOM 50SCCMD 0365040 032 5935620 0.96

PR AETE TS UL 9. 10, 7E OSCC 21 41,

CTLA4 oy A S A A7) HE CTLA4 IRR B 19 NOM 5 0SCCPD 0365040 033 5935586 0.88
ERAGIEE XL (P<0.05), TIEHAfFHY 0SCC HD50SCCMD 0405040 073 6125620 0.88
CTLA4 £ KKFETo R, 2R ILGHEITHE L, P29 OSCCHD 5 0SCCPD 0405040 086 6.125586 0.60

MR 2538 A TEI A R AR T I s Rk, 258 OSCCMD50SCCPD 0405040 098 6205586 0.53
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Tab 5 Comparison of eosinophils, eosinophils ratio

between each groups

WERRTERIANNG R RN (5 L
PuE iR Bfh/ am #[a]
(x10°/L)  P{l A% PH

NOM 5 OSCC HD 0.1550.11  0.00 24151.67 0.00
NOM 5 0SCC MD 0.1550.11 0.03 2415181 0.01
NOM 5 0SCC PD 0.1550.10 0.00 2.4151.63 0.00

OSCCHD5OSCCMD 0.1150.11 043 1.6751.81 049

OSCCHD5O0SCCPD 0.1150.10 0.88 1.6751.63 0.66

OSCCMD50SCCPD 0.1150.10 037 1.8151.63 032
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Tab 6 Comparison of basophil, basophil ratio between

each groups

RETRVERIANME  WERE LA I o L
PN #1h/ AR 4 1]
(x10°L) P14 A% P{E

NOM 15 0OSCCHD  0.0250.03 0.14 0395044 0.32
NOMEOSCCMD  0.0250.02 040 0395039 0.69
NOM 5 0SCCPD  0.0250.03 020 0395042 0.58

OSCCHD 0OSCCMD 0.0350.02 0.64 0445039 0.56

OSCCHD L OSCCPD 0.0350.03 093 0445042 0.63

OSCCMD 50SCCPD 0.0250.03 071 0395042 1.00

x 7 BABRERAREEE SRR

Tab 7 Comparison of neutrophil, neutrophil ratio be-

tween each groups

Fh R 40 A Fh R4 A 5 B
PN ER)N B, A o 2|
(x10°L) P14 Hefeirv P18

NOM 5 0SCCHD  3.7155.00 0.05 67.655568.12 0.80
NOM 50SCCMD  3.7154.50 0.03 67.65566.83 0.70
NOM 50SCCPD  3.7155.09 0.00 67.65567.65 1.00

OSCCHD 5 0SCCMD  5.0054.50 0.50 68.12566.83 0.47

OSCCHD50SCCPD 5.0055.09 0.79 68.12567.65 0.80

OSCCMD 5 0SCCPD 4.5055.09 041 66.83567.65 0.69

* 8 HARMBMAEBEESEAIERER
Tab 8 Comparison of lymphocyte, lymphocyte ratio

between each groups

A R 5 L
S HALK W mE 4l
ALy pfg Y

NOMEOSCCHD  1.8751.53 0.00 30.74523.64 0.00
NOMEOSCCMD  1.8751.54 0.00 30.74524.75 0.00
NOM 5 0SCCPD  1.8751.60 0.02 30.74 524.45 0.00

OSCCHD 5 0SCCMD 1.5351.54 0.89 23.64524.75 0.48

OSCCHD 5 0OSCCPD 1.5351.60 0.47 23.64524.45 0.61

OSCCMD 5 0OSCCPD 1.5451.60 0.79 24.75524.45 0.87

3 it

OSCC /& F I B BRIk | By & Ji A T >k 1Y
AR, HOGAR SRR NOM 2 11 i VB e e e
TR RS LA OSCC 75 B 28y 18K iy sf ] LA K 4%
bAE 6 R 28 AR, ELHILAAR 1) fe 928 BB L AE AN W
RAEME . IR, 7E OSCC 1Y I S i A
Berb, MR AniEAR ST E T4, T AR bR
Tk, BT TAMRMZ AT, Hr= 4 R i g
LR, A ) P S S G A 543 F CTLA-4 FiI
PD-L1id 585k, fedkpbianiesope b, dEmife ik
Jihggg K e . PRI, FE/NEURA R, BH T
CTLA4 R LAYk 2> M2 % 76 fif g2 AH 5 5 10 441 B iy ™=
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Fig 4 IHC results of CYH, MCP1, P29 and PRG2
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