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Research progress in microbial markers associated with
pancreatic cancer
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Abstract: Among all digestive system tumors, pancreatic cancer is characterized by a high
degree of malignancy and a low survival rate of patients. However, the specific mechanism of
pancreatic cancer remains unclear. As the research on human microorganisms including
intestinal microflora is flourishing in recent years, the potential pathogenesis of microorganisms
about pancreatic cancer has become a hot topic of research. In this paper, we introduced the
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microbial markers associated with pancreatic cancer, analyzed their roles in pancreatic cancer,
and expounded the effects of the tumor microenvironment formed by microorganisms on
pancreatic cancer. This article provides a reference for the further study of the relationship
between microorganisms and pancreatic cancer and facilitates the early examination, early
prevention, and clinical treatment of pancreatic cancer by using microbiological technology in

the future.
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Table 1 The microbiota marker in the oral cavity, gut and tumor of pancreatic cancer
it S YEH 275 3CHk
Position  Types Function References
By RIS R R P D RS TR SR AT T 5 IR Y e RURS AR G [4]
Oral HREME Porphyromonas gingivalis and Aggregatibacter actinomycetemcomitans were
cavity Porphyromonas gingivalis, associated with higher risk of pancreatic cancer
Aggregatibacter
actinomycetemcomitans
KHIAER  FAEEER TEBRR R E MR D, KA B AR R R R i AR, EARANORL (5]
R R &I UL B HER I FRE S TR, R AR BR G R &I UL S 7 (47 5065 1o FHE S 501 R At
Neisseria elongata, FEA 85. 7% UL AN 52.7% MR
Streptococcus mitis, and The level of Neisseria elongata and Streptococcus mitis decreased in the saliva
Granulicatella adiacens of pancreatic cancer patients, while Granulicatella adiacens increased, and the
combination of Streptococcus mitis and Granulicatella adiacens had 85.7%
sensitivity and 52.7% specificity in the discrimination of pancreatic cancer
Versus non-cancer
MERH R A R R P P 200 6 T LU S e T A R A A 14 £ [6]
Leptotrichia A significantly higher ratio of Leptotrichia in the saliva of patients with
pancreatic cancer than in the saliva of healthy people or those with other disease
[ AT IEAT I SRR A 1T BT TR 100 R R IER £ XU B g (7]
Gut Helicobacter pylori People with Helicobacter pylori infection are at higher risk of pancreatic cancer
L] JRRERET ] TER AR By, BB GBI LUVSIE T TFIEREE ] &, [FIEFE [8]
Proteobacteria, T2 Z2 M AAZ AT R A AR5 R AR, AT i oo SR s A8 1) I T 22
Firmicutes W
Proteobacterial and Firmicutes dominated in gut microbiota in early stages of
pancreatic cancer, and they elevated the polyamine and nucleotide biosynthetic
pathways, which elevated the serum polyamine concentrations in pancreatic
cancer patients
TR PR T4 ~F BT R A8 Il AR [9]
Faecalibacterium Level of Faecalibacterium prausnitzi decreased in the gut of pancreatic cancer
prausnitzi
KU JE E Y P USRI T R, SECR BRI BUmP MBS [10]
Bifidobacteria The level of Bifidobacteria decreased in the gut microbiota, which cannot
inhibit the activity of enzymes that transform carcinogens
Bl AT PRAF T BRI ) K A oK [11]
g Fusobacterium Fusobacterium is associated with the development of pancreatic cencer
Tumor of REEHMRE . MEZMUA . KAFFHIRIBIE B MRA RACERO IR R . P2 MR 5% (12]
pancreatic HERE N vE o7 2P AP I RIS o T 2 AT, DRI AT T Bk I AT T A A S R AR A0
cancer  Pseudoxanthomonas, ) T
Saccharopolyspora, The tumor of pancreatic cancer patients with long-term survival has higher
Sreptomyces, and level of Pseudoxanthomonas, Saccharopolyspora, Sreptomyces and Bacillus

Bacillus clausii

y-AETAT B

Gamma-Proteobacteria

clausii, consequently, the combination of them can be used in the

discrimination of short and long-term survival and the prediction of prognosis
TEMERRIERR T, v IPAT R E R s, Ly AF B0 55 U A BE AT [13]
2y AR

Level of Gamma-proteobacteria was increased in the tumor of pancreatic

cancer, and Gamma-proteobacteria contributed to drug resistance to gemcitabine
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2 RERERENTEHEILE
JA AL

2.1 OEREY

RZHER N, FE AP T e ]
S5 THRIENRES K. oF 2P
FEER N R Z—, 52 AH Y2 2 R b B
T (Porphyromonas gingivalis, Pg). Michaud %"
K IRAEHERR M | NS A PR s S5 52w R 2R
B TR s 1) I P 2R g R 1 DRI b A R 2 T
WS e 64%. T ELXT ZF SR bk ALt TR 1 K
PO I N B bl B T %) 485 1 3 A8 I P g
(14 XU B S T i 200 1 e A 0 5 i g i i
Jee AL R e A iE A, SIS DR G i
b T AL T AT A B R R AR WA g
00 - L bk P TR 35 R O O JR R R AL T
A (1) KRR RER, AR iz —
A9 211 T8 Bg 2 M (lipopolysaccharide, LPS)#E #l] i
RAEA BRI, IR B IL-8 i RIB AT
FE 574 J& 5 1l (matrix metalloproteinase, MMP)
(A 2 DL s AR A R BV A &
A, 38 RO 22 S R A U R AR R R
J 5 | A2 P 48 2 Sk o e 24 B 7 A 5 AR AR
R PERIREE20 ) gbah, S BR IR R T i
AEMG 5 MMPs (1, BlanisiLry MMP-9 fE
ok i 22 Tl 240 B0 5 6 00, DA T 398 5 e 24 L ) 4%
FERNEERERE J112728 0 (2) T BRI BRI T 3 0 1Y)
Mt W IR E ] T 40 oh ATP J5, FHBY
ATP 5EEIGZ 4K P2X7 M4s& e, I FEAIR
MP@E,#WW%AWW%M%mﬂt fie
PR A P (3) PRI R R B T e S
| Jz Toll #3244 (Toll-like receptor, TLR )} fif
TR A I A IE TS, Fan ZMEEH] TLR
O 2 Bl W R TR R B 8 i A ) S B BR Bl TR 2R
TLR-2 36 23358 1L-6-STAT3 Hliyf5 5%

ik, U5 e AL R A A A 22 1 D1 (cyclin D1)
A, AR A A e 5 20 B TLR-2 41,
JF WA I T ) R e 2xid i LPS ¥ TLR-4,
51 TL-1B A1 IL-6 By FK3E N, i H TLR-4 1
BRI 5 S TR T (HIF-o) A 5 2 A AR TR B
FHIE 2R (4) ZF RN R H TS
Y E — BE 8 7 AR IR T BE RS 2 IR IR I A i 4
(peptidylarginine deiminase 4, PAD4)f 5% JFUIA
T T 5 0 A T R 2 IR S 2 R R AR TN R
ek mife i 2 aE, s H3 BRI (L
v 5, arginine 2, arginine 18 I arginine 17 TR,
AL, , 520 2 L 1) T S AR 70T ek
25 PAD4 B4 i 41 i £ J53 25 11 BEHRTF IDE 2R
BTG AR A, A S0k 4 e 1 i 4 S
BT H Z, RNk s i B B 7 A2 & 2R )
Jo RE W Y S8 RE I % O B 9 U BR IR g R0k
e A i i g 1) A 2B A JE (T 1)
22 BAEMEY

A 1 BT T R AN U B R T AR B 5t
HREMWEENR, WS aERR, )
i FH DG 5] - BB 5T 19 META 4347, T TR AT
PR IR B9 19 LB OR=1.45 (95% Cl=
1.09-1.92), ZHH W [T HEAF TR Jk e AT D S 25 388
ik i g 1 2B R T T A T AT R I
PR PR 2 JR A ) — A fa B PR 2 P20 5 2 4
Xof I FR) e R 98 5 1 ) MR TR R R B
T A XS B AH Y Nilsson 252121 3o X6 Jik i
FEH A AT A S DNA 4700 7
TR I T5% ) IR R g s 051 v 241 A TR A T Y
DNA £t o A VLI TR T S IR AR A — 8 1Y
AHIAE

SR, Jesnowski S5 1o X Aij g & 119
JERVR R J i A6 2H 2R R 1T DNA W, FF oA
FI| WA THRAT A Y DNA , X Ui B [ TI8AT I I A 2
DA BBV E I RAR A 2O 7 R st ik R A )
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Figure 1
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BRI R B R R e B0 M 2R A v R I, A
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B G A0S R I [ S I 2R Y 0 A
T, AT SR A P 200 L %) 4 A A T S ek
FUE R A SURAE O B W i 45 5]
B BRAHN B 2, W R LA . S BRI
e LA 52 G i S RER ) =2 5 A
ROPUABEIN . A A TR L R R i ik TR A
Sy, PR S bR T H M
I 87 3 R A B8 A 1) N-SIE A JE b G 2 1k
MR AE PR IEA RN, 5 J T8 e J R 28 v iR
EHE, X A b P R R R R
J&% (pancreatic ductal adenocarcinoma, PDAC)%k

Function of Porphyromonas gingivalis and Fusobacterium in the development of pancreatic
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Figure 2 Function of Helicobacter pylori in the development of pancreatic cacner.
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AN, M7 HR T (Faecalibacterium prausnitz)
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by BRI R A R EARAE | i R s A VR
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AL W, TR R AR AL S A AR FT A Rk
R A B RER Y T 7 & JE O RE T 5
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AR B RS S A D 2L, 0 S A T S
PR RS R T B IR 1R T O STt R
TR, REEBBE A RO ERIbRiE . FEH

JEIA,  F2 B R AR B AR, )T

JRCHY TG B2 S 7 I AT IR R A B4 1 8 e AS
B, MERUE A SETT e B SR I,
RAEER A P hn TR | ORG VEH  #
PR LS W A, FF RS AL AT
T ARG ST N BRI 6T, A
B 2R D 2 M 20 2 25 T 58, AT BE E A
FEHR T B A 25 5 R R A AR A, fiest
THACIE AR Y 5 B IR 2 WHa T A 5
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