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blotting ¥ 46 I A TE % 1 ¥ I fz HOK 48 g /1 OSCC SCC15 F1 CAL27 48 i b PLOD1 mRNA Fl 4 4 ik
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Expressions of PLOD1 in oral squamous cell carcinoma tissue
and cells and their significances
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ABSTRACT Objective: To discuss the expressions of procollagen-lysine, 2-oxoglutarate 5-dioxygenase 1
(PLOD1) in oral squamous cell carcinoma (OSCC) tissue and OSCC cells and its effect on the biological
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behavior of the OSCC cells, and to clarify the potential of PLOD1 as a prognostic biomarker for OSCC.
Methods: The expression level of PLOD1 mRNA in head and neck squamous cell carcinoma (HNSC)
tissue and its correlation with the survival of the HNSC patients were analyzed by Tumor Immune
Estimation Resource (TIMER) , Gene Expression Profiling Interactive Analysis (GEPIA) , and Kaplan-Meier
Plotter databases. Immunohistochemistry method was used to detect the expression level of PLOD1 protein
in 110 OSCC tissue and 64 adjacent tissue, and its association with clinicopathological characteristics and
prognosis of the OSCC patients were analyzed; the diagnostic value of PLOD1 in OSCC was detected by
area under the curve (AUC) of the receiver operating characteristic (ROC). The expression levels of
PLOD1 mRNA and protein in the human normal oral epithelial HOK cells and OSCC SCC15 and CAL27
cells were detected by real-time fluorescence quantitative PCR (RT-qPCR) and Western blotting
methods. The small interfering RNA (siRNA) fragments were transfected into the SCCI15 cells by
liposome method and the cells were dividing into si-NC group (transfected with negative control si-NC)
and si-PLLOD1 group (transfected with si-PLOD1) ; the proliferation activities, scratch healing rates, and
numbers of invasion cells in two groups were detected by CCK-8 method, wound healing assay, and
Transwell chamber assay, respectively. Results: The public database analysis results showed that the
expression level of PLOD1 mRNA in HNSC tissue was higher than that in adjacent tissue (P<0.05) ;
compared with low expression of PLODI1 group, the survival period of the HNSC patients in high
expression of PLODI1 group was shorter (HR=1.41, P=0.018). The PLODI protein was mainly
expressed in cytoplasm of the OSCC cells, and the expression intensity of PLOD1 in OSCC tissue was
higher than that in adjacent tissue (P<C0.01), and it was related to T stage and TNM stage of the OSCC
patients (P=0.021, P=0.004). The AUC of PLODI for diagnosing OSCC was 0.811, and the
specificity was 63.64% and the sensitivity was 90.63%. The Kaplan-Meier survival analysis results
showed that compared with low expression of PLOD1 group, the survival rate of the OSCC patients in
high expression of PLOD1 group was decreased (P<C0.01). The COX regression analysis results showed
that high expression of PLOD1 was an independent risk factor for the prognosis of OSCC (P=0.012).
The expression levels of PLOD1 mRNA and protein in the OSCC cells were higher than those in HOK
cells (P<<C0.05). Compared with si-NC group, the proliferation activity and scratch healing rate of the cells
in si-PLOD1 group were decreased (P<C0.05), and the number of invasion cells was decreased (P<C
0.01). Conclusion: PLODI is highly expressed in the OSCC tissue and cells, and silencing of PLOD1
expression can inhibit the proliferation, migration, and invasion of the OSCC cells. PLLOD1 may be a new
therapeutic target and prognostic biomarker for OSCC.

KEYWORDS Oral squamous cell carcinoma; Procollagen-lysine, 2-oxoglutarate 5-dioxygenase 1; Cell

proliferation; Cell invasion; Prognosis
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EARREEEIRYY (TR T A7 fiar TR
J7) WA E KRR, B i T RIS WA U 48 AR
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OSCC SCC15 A CAL27 41l iz g H 3¢ [ #5455 Fx )
458 0> (American Type Culture Collection,
ATCC) . Hd gL ~7i 5 & 1 PLOD1 2 v b
oikm A R =G A Y AR AR A F, B-actin H5g
BEHU IR . HRP-F 4t BB K F HRP-F Ht 5 5t 7K 1
AL st 2 &AM ARAIRA R, PLOD1GIY
AN A A T AY TR (i) BRhARAHE,
PLODI- /M F #t RNA (small interfering RNA,
sIRNA) J¥ 4 (si-PLOD1) & B o %t & 7 31
(si-NC) W [ bt 3% Bl 25 B R AT BRA 7 o 40 i
KRS . B TAE G R — 80 CUKAH W T 35 E 8 Bk €
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(American Joint Committee on Cancer, AJCC) #5
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(Tumor Immune Estimation Resource, TIMER)
B P R TR 5K 45 22 B 48 BT (Gene Expression
Profiling Interactive Analysis, GEPIA) %3 5
HNSC 41 8UF1IE & 41 21 % PLOD1 mRNA 3 ik 7K
S, R H Kaplan-Meier Plotter ¥ 4% JE ¥ f& PLOD1
Fik5HNSC EHE G CHR .
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io/timer/) FE T F G853 v A [] 28 B8 0 19 # 92
BN, I I Wilcoxon ¥ 36 #E 47 88 1127 43 07 6

GEPIA %44 2 " (http: //gepia. cancer-pku. cn/)
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R IR E BT 0 A A2 A AR W -
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E PR 040 (BEM), 14 (M), 240
(), 34r (R#EE); HEMBEEE.: 14
(BP0 B JE 0% ~25% ), 24y (FH % 40 jg v Fl
26%~50%), 34y (BH M4 M s BBl 51%~75%) ,
4%y (BHMEA ISR 76 % ~100%) . Z5RHE: F
R 0 = BHPE A0S < e g B, Hoh 0~1 4%
MM (=), 2~44 BB (+), 5~74 HH
PE(H), 8~12r s BE ()5 “=7 M
ST O RFRIRA, T M AT MR R
4. M4 PLOD1 KL EES I, L2l TAE
FFAE (receiver operating characteristic, ROC) il £k
I B ROCHIZ T AL (area under curve, AUC),
WAL PLOD17E OSCC 2 Wr b i i M .

1.5 fmpesssfedb e A MMAED 1200 5 -5E%
ZH10% Ja 4 17 i DMEM @B kb, 8T
37°C. 5% CO 4 M35 F= 48 b i B 3 55 . AL
5X 10" A~ 40 B i % B SCCL5 4 Ll T 6 FL 41 e
B FEm, TR A M ml G B IR ] 70%0~80% W #EAT
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Lipofectamine™ 2000 %% % 12 7 & 36 W1 73 il %% 44
si-NC H1 si-PLOD1, 15 24 hJ5 % ] RT-qPCR ¥
Fl Western blotting 6 I % Y 24 R, I e 40 il
TIaseses .

1.6 RT-qPCR #* # # OSCC % j& ¥ PLODI1
mRNA % & KF R TRIzol ¥ 41 BU4% 20 40 g v
SURNA,  FIH 3 5% S8 R G RNA 36057 52k
¢cDNA, XM RT-qPCR {7 & 24T mRNA & &4
¥ro 518 5% . PLODI, IE M 3% 5-GTCCT
GGTCGGCGTGTTCATC-3', Km5[#¥5- TTG-
TGGTGCTGCTCGTGGTTG-3"; B-actin, IiF [
¥ 5'-CCTGGCACCCAGCACAAT-3", J2 I 5]
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Y 5-GGGCCGGACTCGTCATAC-3', J I 41 -
95°C, 120s; 95°C. 55, 60°C. 35s, 401G,
DL B-actin N2 IR, SR 2707 50 45 21 40 i
1 PLOD1 mRNA ik /K.

1.7 Western blotting #:##] OSCC & & % PLOD1
BB RAKE RERESHMMPEREN, R
17 SDS-PAGE HL UK # i, 52 BSA =R £ 1 h,
A3 9% I PLODL A (12 3000) 1 B-actin Bt 44
(1:5000) 4°CHEFELRHR, MAHRPRICH IgG
ik (1:20000) EHWPFEHE 2 h, ECL L2 E G
WEHE, L B-actinfEANZSHEEA, K Image J
BAF AT A A Al IR, THR H AR A R IA K
Vo B A RIKKF=HME RS KEME/ A
e AP/

1.8 CCK-8#%# @ 241 SCCIS MBI E MR 4
MO A2 W “1.57 . ¥y 24 him, JHEREETH 1k 2 4140
JiL, LAEEFL 5 000 4~ 4H A 11 %25 B 42 FhF 96 fL 3% 77 4
o, Gk E LGSR 3d, W24 h (RIRR RS M5
0. 1. 2F13K) HUH G #EE A 10 p. CCK-8
W o SR FHBEAR AR I 2 28 40 i 7E 450 nm P K A 1%
BEO(A) A, UIAERFRES LI, A
WESAHES, LHEE 3K,

1.9 @ REESFEEAR 24 SCCIS 42 R
4% S HN 1.5, Y24 h)5, 4
P EEEEFLIE I, 100 pl B 2840 3k R 3 44T
2, PBSZMRIEVE 3K, 7E0. 24 A1 48 hif[] £
LI -6 A ) Sl IR A7 B . R ] Image J 5K F 50 #7
VYR MBI ERR @A 3, DIRR A A R0RH
MIEREHE ) . MMRDR @A %= (0 h R A —
24 ha 48 h RPR W L) /0 h RPYR Hi AL X< 100 % .
1.10 Transwell s £ £ %4 R 244 SCC15 48 fo P
BEmBE RSN <157, BT 24190
J, i AR RO IR AR AN M B O 510 mL
FE A 60 pl M B EE B 5 B F 37 "C B AR
Rige2h, MK SER; W L=EPRAMR
A, JF A 100 pL JC iV B 7R 2L, B R4 b R
JKAE 30 min; | % 55 FER WS A 200 pL 40 A
W, TEMAG600 pul 5EaH IR, B TR
b s % 36 h, VKR 20 min, 45 SRR A
10 min, WK P pE, #8415 o N A K g
B BEMLEER 3 AL LS, AR T LA RO
TR 22 40 .

1.11 %# %5 # K GraphPad Prism 9.5 Al

SPSS 26. 0 Gt it 8 A #1752 32 43 Hr . OSCC A4
R 55 41 40 H PLOD1 2R 4 % 35 50 8 R
Fisher’ s i UIME 37 5 AS[R] I PR BERRAIE OSCC i
FHRA LU PLODL & H 3R B LU BCR H R o
e BBE VI B h B RS =02k (0h
YT, 1 RAFNE), R Kaplan-Meier 5 (Log-rank
K96 ) AT AR AFE A M, xR IS B R SR AT
COX [ 5 43 # o 45 41 4 ffg th PLOD1 mRNA Fl1 4K
FIRIRKF . ANBGAE 6 1 . DR @A R R 28 40
MBI A IESA, MaotsRom, 2HRFEALY
LR A ST A e K 00, 22 A IR R AR B 50 Lh e
R IR R 5 2550 #r . 2H VAR AR 8000 7 L 358 R
LSD-tKi 8. LUP<<0.05 HZEFAHLIH¥#E X,

2 5 R

2.1 A EEFF EH &R TIMER A
GEPIA %t 4 #2359 % 78 . HNSC 41 40 v PLODI1
mRNA 5K VB T 55 41 40 (P<<0.05) ;
B RE R 5 PLODIR R LA AL,
PLODI1 & %541 HNSC B & A& fF W% (HR=
1.41, P=0.018). W& 1,

2.2 OSCCEZBFUZRFEMALFPLODIEY
REBBAE REASULFYR AR TR PLODI
EEEE AT MR, HAR S A2 b 2 IR
ik, MPEOSCCHA M ZRETmEIL, WK 2, HiE
FHA L, OSCCEHFEMAL P PLODL & &
RIRET R (P<<0.01), W& 1., #EHHLIHO0SCC
BHEEHALPLODIE A RAIF I FR UK ERA
GiiteEE X (P<<0.01), W2,

2.3 FARABARBEHFMEOSCCELEBHAR T
PLOD1 %8 (& % E PLODIEHAXLBES
OSCC B #H A T 4 WA TNM 43 W1 f LBk (P=
0.021, P=0.004), 5E&FEH . Hi. oL
FEFM G55 J0 Ok (P>0.05), WLk 3,

2.4 ROC # £ 3F 4 PLOD1 /& OSCC # 8f ¥ # #r
& ROCHIZ & /x: AUCTH M 0.811 (95% CI:
0.750~0.873), * M PLODI1 I A {6 W OSCC
14 S BE R R BEE 43 i R 63. 6420 Fi90. 63% .
L 3A

2.5 Kaplan-Meier & % # £ 3£ 4 PLOD1 £ OSCC
HEEM PN  Kaplan-Meier A4 17 il 28 R -
H5PLODIMEFEIRA i, PLODI mRA4HE A
7R (P<<0.01)., WK 3B. HHEMELHNE
COX | 5 43 #7 &2 /8 : PLODI1 & # i85 (HR=
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. Log-rank P=0.018
8| o 0.8+
ds 5 0.6
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4+ 'j;. - 0.2 | Expression
_E" —— Low
3k — 0.0p, High ' \
Cancer tissue  Adjacent tissue 0 50 100 150 200
(n=519) (n=44) Time(month)
B C

A: TIMER;C: GEPIA ;C: Kaplan-Meier curve. "P<<0.05, “P<C0.01 compared with adjacent tissue.
B1 HNSCEEBFHLMBHL D PLOD1 mRNA FKKFH Kaplan-Meier #iZR 4047

Fig. 1 Expression levels of PLOD1 in adjacent tissue
analysis
¥ . -y 1
st » L8 )
_:-_.'_.,'- ".. § :- 3
"'.t.."l' 0 |" L \
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B

and cancer tissue of HNSC patients and Kaplan-Meier curve

A, B: Low expression of PLODI in adjacent tissue; C, D: High expression of PLOD1 in cancer tissue; A,C: X200; B,D: X400.
B2 SEaAfrRakiel OSCC BERmFHAAMBAL P PLODIEARIHELR

Fig. 2 Expressions of PLOD1 protein in adjacent

immunohistochemistry staining method

#1 OSCCREBFHLAMBAL P PLOD1EHFRIAIRE
Tab. 1 Expression intensities of PLOD1 protein in adjacent

tissue and cancer tissue of OSCC patients

PLODI1
Group n High Low X P
expression  expression
Adjacent tissue 64 6
15.15  <<0.01
Cancer tissue 110 70 40

3.695, P=0.012) A[{EF OSCC & W5 i 1l 57
el HE., k4,

tissue and cancer tissue of OSCC patients detected by

#2 OSCCREMFARMBAL T PLODI ZEHRIAIT
NER
Tab. 2 Expression score scales of PLOD1 protein in adjacent

tissue and cancer tissue of OSCC patients

PLOD1
Group n P
- + ++/H+
Adjacent tissue 64 19(29.68) 39 (60.94)  6(9.38) o1
Cancer tissue 110 9(8.18) 31(28.18) 70(63.64) .

2.6 AR F @M+ PLODlI mRNA f#% & % ik K
F  RT-qPCR % & I 45 2R 275« 5 HOK 40 g
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Tab. 3 Expression intensities of PLODI protein in cancer o
tissue of OSCC patients with different clinicopathological o\\? 60
= -
characteristics z
B
PLODI z 40
Clinicopathological , 7]
N o n High Low x P 20 AUC:0.811
characteristic . )
expression  expression 95% CI:0.750—0.873
Gender 0 1 1 1 1 ]
0 20 40 60 80 100
Male o4 34 20 0.429 0.512 100%-Specificity (/%)
Female 56 36 20 A
Agelyear)
<65 34 29 12 100 —i— High expression
=65 76 48 28 0.024 0.876 :\; == Low expression
. . = S0k
Differentiation =
>
Well 90 53 37 2 sk
3.756  0.053 2
Moderate/Poor 20 17 3 “
T stage :i\ 40 -
)
T1-T2 64 35 29 3
5.296  0.021 e 20
T3-T4 46 35 11 ~ Log-rank P<C0.01
0 1 1 ] 1 1 ]
Node 0 25 50 75 100 125 150
NO 94 57 37 . Time(month)
1.699 0.173
N1-N2 16 13 3 B
TNM stage B3 OSCC#EFEK ROC ML (A)M Kaplan-Meier 4 77
-1 63 33 30 2% (B)
Mm-1v 47 37 10 8.0720.004 Fig. 3 ROC curve(A) and Kaplan-Meier survival curve
(B) of OSCC patients
(1.0040.14) Hd, SCCI540H M CAL27 41 g
PLOD1 mRNA % ik /K F (2.604+0.24 1 2. 11+ SCCL5 4 A CAL27 41l b PLOD1 2 1138 ik K °F
0.22) F+#E (P<<0.01). Western blotting % 4 Il (1.58+0.20 #1 1.57+0.23) F+ & (P<<0.05) .
i Box: 5 HOK 4 Ml (1.00£0.03) Ib#, LA 4.
#4 OSCCHREWRERMEERM
Tab. 4 Univariate and multivariate survival analysis in OSCC patients
Clinicopathological characteristic HR 95% CI P
Univariate analysis
Gender (female vs male) 0.615 0.335—1.128 0.116
Age (=65 years old vs <65 years old) 0.807 0.435—1.500 0.498
Differentiation (moderate/poor vs well) 0.555 0.278—1.110 0.096
Lymph node metastasis (positive vs negative) 1.587 0.781—3.226 0.202
T stage (T3-T4d vs T1-T2) 1.890 1.037—3.445 0.038
TNM stage ([lI-IV vs T-11) 2.184 1.193—3.998 0.011
PLOD1 (high expression vs low expression) 4.357 1.706—11.129 0.002
Multivariate analysis
T stage (T3-T4 vs T1-T2) 0.307 0.069—1.370 0.122
TNM stage (ll-IV vs T-11) 4.108 0.893—18.902 0.070
PLOD1 (high expression vs low expression) 3.695 1.340—10.189 0.012
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B-actin A - 3 000

Lane 1: HOK cells;Lane 2: SCC15 cells;Lane 3: CAL27 cells.
E4 AREAHET PLODIZEHREHRKE
Fig. 4 Electrophoregram of expressions of PLOD1

protein in different cells

2.7 SCC15%M P si-PLOD14# %% RT-qPCR
% F Western blotting kil , 5 si-NC 4l (1. 00+
0.25f11.0040.03) 4, si-PLOD14 SCC154d
M PLOD1 mRNA fil& (157K F (0.1540.01
M0.4540.02) FEAE (P<<0.01), F W si-PLODI1
YR, WIS,

1 2 Mr
PLOD] W s 31 000
B-actin ~ “CEGE-EG@-—-—_—_——— 3 ()0
Lane 1: Si-NC group;Lane 2: Si-PLODI1 group.

B 5 Western blotting ¥ & W] 2 4 SCCI15 40 fg #
PLOD1Z& H 3k H 0k Bl
Fig. 5
protein in SCC15 cells in two groups detected by

Electrophoregram of expressions of PLOD1

Western blotting method

2.8 24 SCCI5 @ EM CCK-8IE 24,
48 M 72h)5, Hsi-NCAHE, si-PLODI 4141y
oA T MO R ORE K (P<<0.05 3% P<<0.01) .
UL 6.

2.9 24 SCCIS5mEXNRELSE QI 2448 h
J5, 5 si-NC 4 (55.49% +0.57% F1 89.91% +
2.77%) W, si-PLOD1%H SCC15 40 it %98 fir &
R(28.75%+2.80% M 74.87% +1.39%) P& ik
(P<<0.01), WK 7.

2.10 24ASCCls5@mpevizmmesc 5si-NCH

FEEEORSE e u B

4\

3.0 -e-siNC

51 -m-si-PLODI

A(450) value

Time(t/h)
‘P<<0.05, "P<20.01 compared with si-NC group.

B 6 CCK-8u:ArilA [ [ & 241 SCC15 48 M 3 48

W

Fig. 6 Proliferation activities of SCC15 cells in two

groups at different time points detected by CCK-8 assay

(230.001~+14.124) &, si-PLOD1 21 4fi ffd v
1222 40 M % (121.60 4> +17.44 1) w2 (P<
0.01), WL S8,
3 3
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A—C: Si-NC group;D—F: Si-PLODI group; A,D: 0 h;B,E: 24 h;C,F: 48 h.
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Fig. 7 Scratch healing of SCC15 cells in two groups detected by cell scratch healing assay(X40)
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Fig. 8 Invasion of SCCI15 cells in two groups detected
by Transwell chamber assay(Crystal violet, X 200)

PLODI1 £k 5 OSCC & 3w i M R 22 Ty
Koo — AR AUC0. 5 B 5k HAG — 2 12 W i
RET1, ARWFEH ROCHMZE 4 /R AUCTH
4 0.811, PLODI X OSCC % BAY B 112 Wikl
15 RSN RS PLODI MRk B FH AR
i, R TWE A, CHEN 45 " BRgY R B it
FEAL S PLODL Rk /KF Bk, B e s A8 3 19 4
FERBAL, A58t COX Z W& mlIH 4 Hr B
PLODI1 Kk JE OSCC & # Sy fif5 fabw, dE—20
IEM] PLODI1 5 OSCC & WA Cuk ., FEf, &
REE R EAR: £ OSCCAMfiH PLOD1 mRNA F1
B RBACE TS, LS5 RS A 5T 45 1 A
WG B 2E i g R — 3, A4 IESE PLODI &
TR RERME U OSCCHF R B BN ZE, nfEN
OSCC 2 Wb Fi T J5 ] 7 1 357 46 A o

BB | RS R R I A Y AR,
ARz ZFHLEI R . EA R Y RS K
AT F 1 (hypoxia inducible factor-1, HIF-1) A
G B TR A R PLOD 16 5%, 61 98 PLOD1AY
Fik, ORI RE S . YAMADA % 1Y
&P miR-140-5p AJ B #5845 5% e g 40 i vh PLOD1
B3k, PLODT 9 il 550 mT B i R A1 165 Ik 96 4 it 1)
MM S PE— 0 PLOD1 X OSCC 20 g 4= 4y
AT HIFE ], AR sSIRNA BARTIER SCC15
i fh PLODL R IA R A : 4 si-PLOD1 J5
SCC15 40 384 55 GE Sk 55 , T8 AR 2268 0 F %
ARWFGE GRS XU SE ™ A7 B 4 i 1 i 58 45 R
— 2, EARMKPLODL By ik, Al LLFE{ OSCC
A0 PR R A, [ EFR B PLODI Al REAE M {298
FHWZ 5 OSCCH LR, #In PLODLJE—Fig
IHIT RN, AR HAKR S FHLHIA A Rt — 2B ST .

WF5E RS W AR I UL 3- 3t / 2R 1
(phosphatidylinositol 3-kinase/ protein kinase B,
PI3K/AKT) {55 il BAEE (B4 OSCC) i
i A7 O, G e — R AE 5 R A A
SN R AN S AN i 7 S UK g o R e
iR n: PLODI AT LL3E i 3006 PISK/ Akt 5 5 1%
SR E A0 1 PO B B L DU A BF 5 R
OSCC 4 a3 5 . i B FIZ 22 R 1 A MR AR nT Rk
PI3K/AKT il % 52 B4 i 47 G .

Zi FRTiR, PLODIfE OSCC 41 41 F0 40 i b 5
#ik, HOSCCREAWIGEARARK, &OSCCHEH
M7 WUR FE bR . DUER PLOD1 R OSCC 41 Jfd f4
W B ARZE, PLODI A GEJE OSCC ¥ 7E i
TE TR RN TUS AR R

FlammRER:

JIt A AR A P AN A A ) i i 5%

fE&E SRk A B

WHAS HI M, ST it B R BRI SR
5, kMRS SERNCE, EMTRURER - X
FIRS GEAEI RGN, WILS 5IRSCH K,

(&% 30k ]

[1] BUGSHAN A, FAROOQ 1. Oral squamous cell
carcinoma: metastasis, potentially associated malignant
disorders, etiology and recent advancements in
diagnosis[J]. F1000Res, 2020, 9: 229.

[2] AUPERIN A. Epidemiology of head and neck cancers:
an update[ J]. Curr Opin Oncol, 2020, 32(3): 178-186.

[3] SUNG H, FERLAY J, SIEGEL R L, et al. Global
cancer statistics 2020: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in
185 countries[J]. CA Cancer J Clin, 2021, 71(3):
209-249.

[4] QI Y F, XU R. Roles of PLODs in collagen synthesis
and cancer progression[J]. Front Cell Dev Biol, 2018,
6: 66.

[5] FOY M, METAY C, FRANK M, et al. A severe case
of  PLODIl-related  kyphoscoliotic ~ Ehlers-Danlos
syndrome associated with several arterial and venous
complications: a case report[J]. Clin Case Rep, 2023,
11(2): e6760.

[6] QI Q, HUANG W H, ZHANG H, et al. Bioinformatic
analysis of PLOD family member expression and

prognostic value in non-small cell lung cancer[J]. Transl
Cancer Res, 2021, 10(6): 2707-2724.



PLOD 7E 1 5 il TR 40 i 955 28 2R 40 i o 4 3 5% S 2 ) 1043

(7] fa o, mﬁi% ¥, 4. PLODLYE 4 1 i i 4181
AR A R LT P E SR 2 e, 2023, 27(3)
273-275.

[8] ZHANG J, TIAN Y Z, MO S J, et al. Overexpressing
PLOD family genes predict poor prognosis in pancreatic
cancer[J]. Int J Gen Med, 2022, 15: 3077-3096.

[9] LIT, FANJ, WANG B, et al. TIMER: a web server
for comprehensive analysis of tumor-infiltrating immune
cells[J]. Cancer Res, 2017, 77(21): e108-e110.

[10JLT C W, TANG Z F, ZHANG W J, et al
GEPIA2021: integrating multiple deconvolution-based
analysis into GEPIA[J]. Nucleic Acids Res, 2021,
49(W1): W242-W246.

[11]NAGY A, MUNKACSY G, GYORFFY B. Pancancer
survival analysis of cancer hallmark genes[J]. Sci Rep,
2021, 11(1): 6047.

[12]CHEN Y L, GUO H F, TERAJIMA M, et al. Lysyl
hydroxylase 2 is secreted by tumor cells and can modify
collagen in the extracellular space [J]. J Biol Chem,
2016, 291(50) : 25799-25808.

[13]SUN Y W, WANG S, ZHANG X W, et al
Identification and validation of PLOD2 as an adverse
prognostic  biomarker  for  oral
carcinomal J]. Biomolecules, 2021, 11(12): 1842.

[14] BHTLL, TBWRE, oh 57, 5. B B 065 18 1 i 5 b

squamous  cell

e R HFgE Bt LT, M B iG F 98, 2016, 43(12):
1085-1089.

[15] GUO T, GU C, LI B, et al. PLODs are overexpressed
in ovarian cancer and are associated with gap junctions
via connexin 43[ J]. Lab Invest, 2021, 101(5): 564-569.
[16] CHEN R, JIANG M, HU B, et al. Comprehensive
analysis of the expression,

prognosis, and biological

significance of PLOD family in bladder cancer[J]. Int J
Gen Med, 2023, 16: 707-722.

[17] M, & W, AR IR R B S T A
H@*ﬁﬁﬁ’ﬂﬁﬁﬂ?fﬂiﬂ@f“kikﬁB’J%ﬁﬂﬂ[J]‘ [N}
R, 2023, 39(3): 684-692.

[I8] WANG Z L, SHI Y P, YING C T, et al. Hypoxia-
induced PLOD1 overexpression contributes to the
malignant phenotype of glioblastoma via NF-kB
signaling[ J]. Oncogene, 2021, 40(8): 1458-1475.

[19] YAMADA Y, KATO M, ARAI T, et al. Aberrantly
expressed PLOD1 promotes cancer aggressiveness in
bladder cancer: a potential prognostic marker and
therapeutic target[J]. Mol Oncol, 2019, 13(9) : 1898-
1912.

[20] XU F S, GUAN Y B, XUE L, et al. The effect of a
novel glycolysis-related gene signature on progression,
prognosis and immune microenvironment of renal cell
carcinomal J]. BMC Cancer, 2020, 20(1): 1207.

[21] NOOROLYAI S, SHAJARI N, BAGHBANIE, et al.
The relation between PI3K/AKT signalling pathway and
cancer[ J]. Gene, 2019, 698: 120-128.

[22] AOKI M, FUJISHITA T. Oncogenic roles of the
PISK/AKT/mTOR axis [J]. Curr Top Microbiol
Immunol, 2017, 407 153-189.

(23] FF R, BR%, £ 1, % 'I‘GF-BlXﬂ‘)\%@i’UCQHﬂH@
i L R - ) J5 e AL 1) 5 54 1 S O PISK/ AKT £ 5 18
BRI RZ M [T]. 35 MO 2 R (B2 ), 2015, 41(4) -
790-793.

[24]ZHANG Y X, WU Y J, SU X B. PLOD1 promotes cell
growth and aerobic glycolysis by regulating the SOX9/
PI3K/Akt/mTOR
cancer[ J]. Front Biosci, 2021, 26(8): 322-334.

signaling  pathway in  gastric



