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Table 1 Microbiota in pancreatic tumor tissues detected by 16S rRNA gene sequencing
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Table 2 Changes of intestinal microbiota in the context of pancreatic cancer detected using 16S rRNA gene sequencing

JiR e £ A R (48] = U T ] i 3 s Jik R ZEL R AR 4 1 o
fie e LA A B (1) I s R VT PR R A 5 Rt 2L ) 225 S P A HCREF AL, i
74/134 XUSHF B (Bifidobacterium) RFF B (Fusobacteria)~ % K H (Rothia) an Kohi&i A 2
W IR IR JE (Prevotella) )il
38/15 BB J& (Bifidobacterium)~  KIH v J& (Bifidobacterium) E5 K & RfERT
(Shigella)~ JHBEER T & IULE B )& (Peptostreptococcus) ks>
BRI N J& (Succinivibrio Bryant and Small)
BLKE: T FH(Bacteroidaceae)« 7 #T B £l (Enterobacteriaceae)
8/8 IR E Bl (Lachnospiraceae). 5Bk R (Streptococcaceae)- 4 WangZis A\ 28
J& 5 BRI BH(Ruminococcaceae) 43 2Bk B £(Veillonellaceae)
32/31 AR FE T | ] (Bacteroidetes) | i 1 [ J(Euryarchaeota) e Pushalkari A\ 1¥!
30/13 FUFT T ] (Bacteroidetes) 4 Half% A2
I 17K KT B 1 (Bacteroidetes);
JRKF: TR IR K H & (Prevotella). =5 I (Prevotella) R
i, T A B B (Klebsiella)~ il 510 1% (Selenomonas)~ K W J& (Hallella)
Wkt i (Hallella) 5% W5 FF B (Cronobacter)
85/57 I KF: JEBER ] (Firmicutes). 2% ] (Proteobacteria) Ren% A
JEIKT: ZEFE T B (Gemmiger) AT B (Bifidobacterium) #5¥K
(Coprococcus)« N BRR B (Clostridium IV) A7 55 K J& (Blautia) R
5 Wi 6 J& (Flavonifractor)« EMR T (Anaerostipes)-
TRRERW (Butyricicoccus)~ % F|T.(Dorea)
i T A1 IR R (Klebsiella)« AT & J& (Bacteroidetes) K
36/0 PRI B J& (Parabacteroides) & ® s )50
B 7 % 141 R (Roseburia) 77 5745 I 1 & (Blautia) B oBerS™
FEHF B )8 (Faecalibacterium) o
[T7KF: BT 1T (Bacteroidetes)« #24#F 5[ J(Phylum Fusobacteria)
JEIKT: R K 8 (Veillonella) 275 K 1# J& (Escherichia)- W
¥ 1 J& (Clostridium)
32/32 JEBET [ ](Firmicutes) Zhou APY
5 B 1 B (Megamonas)~ 3541 1% J& (Faecalibacterium) >

FUIF B & (Eubacterium)~ 35K J& (Coprococcus)

I8 H BRI (Ruminococcussp 5_1_39BFAA)

J& Blatuial# J& 1 K 20 @)%, del CastilloZ%
NUSILEAEPDAC B3 A1 AR BE T J i (o R 20 2 1] i
PRERVRE N R Z ), 5RO EoR A B N E
5. Kohi%s NPHEE AL T 74BIPDAC 2, 981 fi%
JUR T e 5 5 R 1 34481 15 6 RRZHL B+ —FR M, A %
YHFEA N B 2 BB R I, R R e 0 T ) R
P+ IR AEYIE A B A g R X E R, T
PDACHEE M+ ZF8 MR A 41 B A B 2 AR
35 B, RIS SO B R T TR 1 4R

1.3 JRAR A R 5 i A A 1 S DR

H AT, s i ge B R IR 3 2k 3 45 9 = AN T7
02 (1) SRS T Z6h L7 (40 R P 200 1 30 1o 280 85
FEARZB R RN, (i) AR T IE % 4RI 2H 2 (normal
tissue adjacent to the tumor, NAT); (iii) HH &L MATY"

BEEMEN. BRRESERENS, CAWAETR,
Jed PN 4 T O] SRR T 1 TE 2 e TR RS, (RN iR
1) A 55 006 A B 2 6 1) 5 Sk v L — 8 [ HE B A
H. fl4n, del CastilloZ NI 5¢ R B, JEHR P B2 Gk
N b= (N X = 1O 1 S S =3 774 20 007 N il F3 A oL
13 B 20 R 15 H TG = LI ZE S, DR e i 9 1)
AT T Rek B R Bl E AT, mEet i
YT O RAN Wi VS ) o AN TR E 3 78 N S
P ] R 2. [RIRE, 38 F 4R t87%¢ 6 25 1 (green fluores-
cent protein, GFR)FRiC 1R B th M 52 2 KL _F ik
ROLEEE RS, e ai e e, BhAh, wFFexT E
P57 IR 2R BR T I BB R AR B 32 AR IR T M R
R R B4R B R 2 T e, B EDIE T 405 A
T R MiE e R A e R R AT IS A R . H
T2 TR W] M T2 B AR N TR e e I L A7)

3



IS A A 5 Tl R CE R e T P R N 5 28R

2 WA AU, 12T TR A R R s A S
IR YT 7 iR (U FEAE AR R A8 (KT 2, 9 B 1)
IR .

2 PhiEwREBORAE F AW R

5 Tl A B T AT e R AR R RS A 2 e
SERM AW AR R FE, H A M w O &
ZINERNBURANE. WAl 1R AT B (Helicobacter pylori,
H. pylori)lE&4L 55 B KA 2 [0 R & 3R 15 78 70 5
WE, Bt 5 T 4R 2H 49 (World Health Organization, WHO)
IHSNEE — R Bk O BAZARAT
(Fusobacterium nucleatum, F. nucleatum)i | 5 2 Fh 7
JERARSE, IR IR S 4 B e A T2 BERPY,
HRIEAZARAT B 2 TP 45 B by m 2 o
BB U M gallolyticus(Streptococcus  gallolyticus
subsp. gallolyticus, SGG)TENK7iE H LUK FEAF
18, (BRI, SGGE 4 Hw A % UIRER, fefd
HEREIE IR AEREERSL Rz 4, SEMERIRAER
JEIE 5 a0 # R IS AT B . ORI AT
[N 722 4R S Sl

EEXTIRMRAEETT 5, ARk . AR B 2
K7 R TR AN BR TR SR B R T A D T 40 A S
IAES 5PDACKAER M E FR FE P Horp A finp
Whk B B TR A 4 L e LIS T i A B, G I iB Tg Gk
A RS R R R 1 XU S AR DEDS 7 P
R R i e T AH DG PR T v, W T B AT R E Risch %5
PN 7 4 0 B 55 Pl e UG 38 AR o5, HLik ]
WERAT BRT I35 B P 6o ke M 1) 52 i 6 E O 28 1f, A4 A v
TEONRA L. BRI A RS R I TR AT R R G 5 P R
NBERIPC RS Z A AAE 210 B AT &, H Aile ]
BT B 8 NP C XU (R VR F 4 2 iz e 21 Ak,
o W JR i e S P Ml TE TR A R, R BRI AAUAT T
IR e D b 3 SR, B AR (AT B
By TR IREKEEJE . B BR &) A = LPSHH 1 (40 i
B MR ) g BT nts), o e i 5 fek
X B 2H O il TR BT XS LR B, RIS S H i
FRLAE T S LU R AR T AT B IR TR AR TR A
RN e 3 T a2 | L o 75 1
Y B NN 5 TR ) R AR R e B R OREK,
MNPCIZ W I A MIhR A, REWs el (¥ B S12

4

ML, BNHIGIT I RIS R T 1A,

3 FmiBERES R AL IR YT

X T BAPD A C 1) A5 76 97 7 542 BV R 4
(FOLFIRINOX) I # P A& H B H 45 A TS 2,
HAFFOLFIRINOXA YT Ja A= A7 M AE A AR X B8 W\ {HL B¢
BIVEFCIAETE . B0 AR, Bk, HRifk
I 0} IR M A AR A S Bh A AR BB AR AR AR
KW FURIN, WiE A e ] feis i 29 AR AL
G5 1815 (1) 7 G A% AT 23 (0T R
TER. lln, Daillere% Nt RuA I e 1 F JE T F 5%
RI,  H R BR TR A i T EA B AT DA Sl st 6
98 I CD8 '/ Treg(regulatory T cells)tb R, TH K-y
(interferon-y, TFN-y). ySTHH A 1 XG5 16 97 RUR;
TR LT B 4 g B R D 3ok 92D e RE T 40 R R 4T
T £ T 5- bR s e N T 45 B VR I TR, R
J AT % Nissle 19171 Lehouritis% A i) 5 25 b i iF s
R g i I 24 WA i AL D0 A B R R H R (CB 1954)
7 30 EE X BRI T 5, a8 AR TR IC S 4T mT LA 3
e Vi R s & /=1 il 1S = A R | AN
B AN, RABERIT /N EERRIREER
12 %% % ¥ (aspartate aminotransferase, AST)FN A& IR
A M (alanine transaminase, ALT)7KF-1*%), B 25 4= i g
PR TFHAREATT RN, S 2, Y R BUw B LA &
R 26 AR WA B TR bR A T AR, Haeiem &
XTI 52

ST i 30 4 T A T R 5 S i 245 ) . A1), E e
A T I T P 4 B R 0 30 S X o R A A e A
NTETE A T WS A7 & . 7E Thomas!™ A
FUH AR, 07 9 0N BRI S 3 I B 24 B (cytidine
deaminase, CDD)FI KM 1 )5, 7 Pt 197 2000
A, BbAh, FBAE20134EIida%s NS 7T iRt & B,
U S T TR RO (1 [ S OB, BRYb AR
P e AT R P B R R A SR A T R,
PRI 76 97 RO ). DA s 36 45 AR, 401 nT fE
BOATHIEMRE AT E A R R R, AEEssT 21, 1)
T e B8 2 00T 58 BB A R 240 18 55 R e AN TR A7 254
A EAE RS, B 7T ¥R 9T RO I 52,
Shens NmE Tk KB, Fil B R LA (R BT 5
SN PR i UK R (R R D RE. E G B AL 3 Y



SR e

I PUA R PUAC R/ B, PR P, ik =
BRI /N B R R SR IR DR 37 SR, X — R LR R
AT IR TR X T AE (KA ST AT REA 22 07 T RS, R
SR EHIE T 2 5 e XX AU I O, AMUEE
JRREE SR YT R AR A R e GG, ST ENA
ig Clibeedisa

4 s RS R B IR YT
4.1 JAE RS P S BE IR T MR STk

TAER, FEIMIRE . e S A R R S K
JER, &FXT R A 5 (tumor  microenvironment,
TME) RSB ERN, FEinyT H 713K 15 & 55k,
BRI VR TT AU AT, 38 B R L 2 R I AN B
PR N R B OB EH, 72 2 WU 7 Hh R I L
GBS iERA —Em(E ), I HAE N T b R
PR SR AN T S B BT IR0V T ) A s 4.

GG 2 pS BHIMT (immune  checkpoint blockade,
ICB) % 9% 730 1 38 m) PN £E S22 T 1 R Gn 40 e 25 1
Ttk L 40 e #H 5S i i 4(cytotoxic T lymphocyte-asso-
ciated antigen-4, CTLA-4)F1FE 73T 4> F (pro-
grammed death-1, PD-1) AT 5 EFFA BRI B, A2
R R AT SR RE VR YT 7 SR M ERIEDC. BLAE2015
TERE E SRR B, W TE B R AT LA SR [ PD- 1A
CTLA-4FH W7 2 L8 2 Y. 4, Sivan%%
O 50 4 SRR, T AROSUE AT T RE % 24 3 PD-L 14
FEPEPURIR T B R A R, IR I s i
FE S5PD-LUKF PG T 45 AR, HMEEGIR
7R LTS BRI . 20214, ks AB2F
FMC384 17 e /1N BRBSRLAIE F2 &3, PD- 140 551 (1)
PUBTER S E MR 2 S UM oG, Hoh AT e
EIRITH R B R A, HNRINEZEEM. 5T
JEE e B 3 i T8 B S PD- LI SRR 97 I B L R
TR, FREYNE I E £S5 IR JE A B K
ZEY). 20204, Mager: \PYRIWF s R I, B
KB B (A WL AT AU ST TAI M, AT
P& e S 2 A 2T A FEL I T R 2.

BeAh, 12 H B JR r S M CDSCTL I S 46 25 il
#l(immune checkpoint inhibitor, ICT)J7 0" A5t 4k
241 BTVt 52 3l 3 B RE 2 R 0L 20184F, Uribe-
Herranz25 NPT FC R, Tt B RMEERFG, L

56 /I BRU P Fif R A K A T R B, T B 2 A e
T4/ BRI ARRCR, WS i s 40
FEPUE 20 (L 4k 4n T b R B . JRA,
i 3 TR AR 52 T B TR T 400 i AT 38 5k 3k 4 o v vR T i
o TR 20N .43 T 7 435 T P R % B |36 RS 1 MICA205
PR VN BB TR R 8 15 31 1 IR S,

20184, Pushalkar® \PIWF 70 & B, PDATY 5 T 11
Jigg T R R AT o 4EL B A BH R 1 2 B Bk, JF HLRE
ST IR P e 2 U 1) N DR 0 0 P L 1)
1B T Z B bR AT LA 206 PTPDA, 35 b iee 90 9%
IhEEH L X e 0T R e, ST IR A B R
EUEEFERERET. WATEIT. BIRE. BT
B 25 i T B R BT e 8 R, xR e (4 S VR )T
BT SR T R, SR AT ROR R BRIA B4
N5 B ARAE, 32 F P B A B G 2 R 9T Ik B R AR T 2K
F B2 2R AT AR T I %5 6

4.2 TARBALEMR SRy R

Wl e T VR AE IR VR T U It 9T S TR
N, A g2 ) 551 358 38 AR AR ARG RN R A 1) A 2 1 5 i)
RIS SR J5 PR 2 2 RO Sk, WA SR ks
S TR AR B B MR R e R sk R . Al B TR
B, 2 R DA 5 O JRl a1 2 Mo Rk, i
L5 A2 i 2 [5) 5E 9 R A 1A AH LA FH 2% o 44 1 e B e
E S PEIRTT A R AN 22 4o 0,

4 AL 5k &2 Bi(type 3 secretion system, T3SS)
RIET R HERE N W RS, RN RN B E M h
A T B S N1 AN AR Y, 20154E, Tttigs%
NG 8T Hs ik %, R /NG S % R R AR K
Y.enterocolitica-Ysc-T3S/2 44 N F 291/l 4H ffd (HeLaZ
), &5 RSB IR BN YOPE 35 my A R0 A TR,
BOAE 13X — 4 B Ik R G0 A L ORG Hf E RT AT
P, Chabloz% N %t B F€70 1T IR ASB25 19 EAT
ohids, Y HeLadl i A\ 45 B i 41 Y (human color-
ectal carcinoma cells, HCT 11640 ) f5 ML 52 BI1E N THRL
PRINFE b5 1) Be 4 2 19 88 52 82 1 (designed ankyrin re-
peat proteins, DARPins)FI FL AR & B A 2 ik 2= 4 .
A7 — W e N R FED T T IR E AR I E T H AR
7, fEHARZREE UG B il R TR S AR R B
PR, VBl o) fi e 40 456 R e Y. Gurbatri AL
W F38 F a6 AR W 304 IR % PD-L1 MICTLA-4 55 5 77

5



IS A A 5 Tl R CE R e T P R N 5 28R

AR I53R R
DR
T4BiR
BB < —> IL-61810 — > TregBBEs
WY (OIEHE.
KEEERSANER )
BEFSFHI ﬁﬁljfe'l&*

%ﬁﬁﬂ@%

v

FREEERE, BEEE —> BBR RIS EREARE
B
RORIRBAEN BIBH, .
B @ @ Gamts i
W SO A 1 @ v @~
R

. CDB+TL @@ﬁéﬂm@ \nmx@m%mﬂ&zmﬂ@

Bl 1 i RS R e KRB, il R RE AL B 2 AR BR AR T UM T IR R S . TR R T R T I T
R 2 51 RN B B O REA, AR R L DA, Wl b, 5 R SORE IR AR, AT e 2 s 8 51— 3417y 148
1&%11%&{“ PRI 32 iy v S EIQEEIB’@ FR-670 WG, A0 R T & 4. B R AR I (e 2 0 . BRI TR) t
RENS 51D b3 0 S B S, I ﬂ%ﬁi‘%%}ﬂﬁﬁl%ﬁﬁ?’“ | Treg ARG FHLAREANIAIREE. 2l iEd R s 5
#?ﬁﬁﬂtﬂ‘iﬁ‘fﬁ%%—?ﬁ*ﬁ?f’ﬁ)ﬂ TIRAEAL, IR A 2 A, 5 S B R N S N, B S BUMRTE— PR AR,
I Tt R 0 T RO R K S 5 S G s RIS R B ) S S, AR A PR T A A "R AR R 1
Figure 1 Association of intestinal microbiota and tumor immunity. The intestinal microbiota is able to interfere with the host immune potency
against tumors through multiple pathways as follows. In the context of pancreatic cancer, intestinal microbiota imbalance can lead to the destruction of
the intestinal mucosal barrier, reduced intestinal mucosa thickness, decreased intestinal peptide, and then induce the occurrence of persistent
inflammation, thereby activating the immune response and causing a series of molecular changes and tumorigenic changes. Affected by intestinal
microbiota, IL-6 secretion increases which inhibits the enrichment of Treg. Some metabolites of intestinal bacteria (such as lipopolysaccharides and
short-chain fatty acids) can also cause the above inflammation and immune response, and can also directly affect gene expression regulation, inhibit
the generation of Treg and interfere with the accumulation of immune cells. When intestinal microbiota act on the lesion through local induction and
diffusion of soluble immunomodulatory factors, the tumor microenvironment changes to enhance the adaptive immune response, or lead to further
tumor progression. In addition, intestinal microbiota can also stimulate a strong immune response by affecting immune organs such as the spleen and
lymph nodes and enhance the anti-tumor effect under the action of cross-reaction T cells
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BX, Hangk R, REREIE I TP S 30 4 A
I B0 M 31 2 T DA T A0 1) v A2 e s 4 B ) A
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6 FUAF T B R

S MR BR AR AH SR T IE W AR I 2 1
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Figure 2 Fecal microbiota transplantation. First, obtain fresh feces containing intestinal bacteria from the donor. Second, mix it thoroughly with
sterile sodium chloride solution. Subsequently, filter to remove large particles in order to extract effective bacteria-containing components. There are
three main ways to transplant the prepared bacteria-containing components into the recipient gastrointestinal environment: (i) making fecal powder
capsules for oral administration; (ii) using instruments such as gastroscopy, nasal cannula, gastrointestinal tract to transplant the fecal bacteria through
the upper gastrointestinal tract to the recipient; (iii) using colonoscopy or enema to transplant fecal bacteria from the lower gastrointestinal route into

the recipient environment
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W, BURK E B I Eh e/ 1 (BAEEARR T 384
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Fo. WeAh, S%T I TE A B A RehE S B VR YT IO RIF 7T T 2
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The human gut microbiota is abundant and generally maintains a relatively stable balance with the human body and the external
environment. The intervention of intestinal microbiota in cancer treatment has shown a positive anti-cancer effect in a large number of
studies. In recent years, increasing attention has been paid to pancreatic cancer due to its high rate of mortality. The treatments for this
disease are not satisfactory, and they fail to improve the poor prognosis of patients. Therefore, targeting and regulating intestinal
microbiota in a certain way to assist in the treatment of pancreatic cancer deserves attention. This review summarizes the correlation
between intestinal microbiota and the tumor internal environment in the case of pancreatic cancer. It describes in detail the linkage
between intestinal microbiota and cancer therapies, including immunotherapy, chemotherapy, prebiotic therapy, antibiotic treatment
and fecal microbiota transplantation. The review also examines the impact of microbiome on the curative efficacy and looks into the
future of the possible improvements in not only the curative effect of pancreatic cancer but also patients’ quality of life by applying
innovative methods that emphasize treating cancer in the clinical environment with the assistance of gut microbiota adjustment.
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