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Progresses of research on mechanism of intestinal flora intervening the negative
immune regulation of tumor

JIN Yarong, SONG Xin( Center of Cancer Biotherapy, the 3™ Hospital affiliated to Kunming Medical University, Kunming
650118, Yunnan, China)

[ Abstract ] Intestinal flora not only play an important role in human nutrition metabolism and immune homeostasis, but al-
so was closely related with progress of malignant tumor. In recent years, intestinal flora tacking part in immune regulation of
tumor has drawn much attention from researchers. Recent researches found that intestinal flora affects tumorigenesis and de-
velopment of tumor via intervening negative immune regulatory network. However, most of researches on relationship between
intestinal flora and immune regulation of tumor remained in correlation analysis, its molecular mechanism has not been com-
pletely elucidated. The paper expounded novel progresses of research on intestinal flora regulating mechanism of negative im-
mune regulation and intervening malignant tumor progression from four aspects which were negative immune regulatory cells,
negative immune regulatory molecules, negative immune regulatory cytokines and combined action of the multiple factors,
and expected to provide new ideals and strategies for the tumor therapy.
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KPR, A AR RS G B K
EX O 3 LR & N HRCE N TN
e R R = I o ol R R R
AT HEEHEN R E AR BT LD
FAT Ay b oy B AR R AL Tk 1 A

BEE R, A AT A WA A
T RRL BN R R Bk e R SRR TR B A
WA RS T AT T P S R Y
S B ALH R EE A MR T R R T R
E 48 A ok 3 28 1 BT ME R R B, B R T 40
( T regulatory cell, Treg ) & J& 14 47 #| 28 #2.( myeloid-
derived suppressor cell, MDSC ), M2 % E " 40 g
S0 K pr RSN N T AR KT 2K
IR T, o i M T B 4 A KR4
( eytotoxic T lymphocyte associated antigen 4, CTLA-
4) A2 JF ¥ 31 [ F-1( programmed death-1, PD-1)
5 PR T 48 B BCEE R 48 MR EOBT 2 F K k( CDBO/
CD86 ) % PD-L1/2 B4 &, 414 T 41 /47 i /4 %
TETE M T R AR % SR 45 4R A5 S, SR
il e 2 i [ T 4 9, 81 Am B (6 £ K B F-B( transfor-
ming growth factor-B, TGF-B ) IL-10 F IL-17" """/ 4
wH B RE AT, Bk, MEALRLTR
TR R LI kR, R AR ERR
(FH1)o AMEREAREMEHHEXRRATN,
WAV T WM 8 0k O AR, B v SR OE K OBE B Y
Ko ARURh L R K T Mt v A ALK S R
e TR AL v e KRRk R R R R AR —
Bt o

1 MEREAERENE TSR

1 FpEEERR

2007 4, % E B T4 #F % e ( NIH ) 5 7 7 &
CANEBAEMATTR IR, BT A AR
B FH2013 4, “ I W BE 5 AREERE X R R
WFIN Science e F MBI T AR FHE HETEH
MWL ANLRFEHRIANT N, HE W
5B RE BB ROR 0 R A R R R OBE S K R OBEAR
R, B WD RN IERRATTRNF A Z —

HHENEENER, HEEBET N3 KX
(DEEW, WwREATE ABRATE S, 2 W0 14
BEA,E9% U L, ZHEEREAHE;(2) L HE
R, WA E RS, UERFAE N £;(3)
BRW, ) TH ERHE MBI REATRFE
S, REERBM, GREERL NI, LEERE
BT WMAEIT ERE T REE T %R,
RAFE T E % E 112 5K 7. VadinBE7 [1, H
8% N A EE N BRI AT TR
WAk & 110 v B 2 8] A A K
BRKXR R EOHEMESRE, 55 0K
MEEAEEN, RABOREAE MAHAHET
% CTLA-4 PD-1 Ytk b4 it 5 & 10 = i &
Z 6 5 WUAT H & E A 4% 4T H( Fusobacterium nuclea-
tum, Fn )% 4 & 1 £ 35 0 Treg MDSC %1 Jii, 3% &, #
B IL-17 % 40 B F 4 8ok T, R 3 % M AR
SV T L, W AR S A R AL
b E % O AR

2 AR T TR T i S i T A A

TR 4n, % 5 B8 ok 2h ki 51 MR T 4 e
FE N Treg MDSC M2 A B Wk s i, #F XKW, W
¥ W 2 7 45 Treg . MDSC . M2 & E v 41 Ji, 8L & &
Ik, W] R RO RORAE R A SRR R AR B
HEEZDW,

2.1 Treg

Treg W AP /8 20 A Bk B 40 L B ik o 40 B B F
IL-10 . TGF-B % #| #% o ., H & & 4 & F CD4*
CD25 " Foxp3 " CDI127"" 7, e i 47 0 % 1 3 2 o
Treg M B EH KA ENHAMARKEEEZNR A
Treg FT#7 %] CD4* T 40 j .CD8 " T 41 i\ DC & NK
25 LB o ., DR A S 3% 3 ) R TR ORI Y R, S T
Rt kg el B0 B T Foxp3 A4 Treg
W EXEE, WEAKREEESHMET,
Foxp3 *Treg Bl 5L 55 K F BTl G B M1+ 2 ),
B R R I, M EEE Treg WHMW £ 5
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TLR 2 % &, 1R /N Bl Treg 35 8 ik 2, 1L-10 7= 4 3
% TR B R W R, B A3 Rk AT
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Sk kAP Bk, B A E LY Treg
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HEZRW, P, PRk XA AR ERS L
AR 5] A28 M SR BB, 2 5] K R EE R A
£, AR RN, R EERE DAY T E
Treg 38 \IL-17 2k, (& R JE RS K /DN BRF 3 4
AR ERE. AAKRERNZ, BERFRE AN
MLER RO E B g, 3 B N CD8* T/ Treg 4}t I
1), 3 B AT 2 IR B BE R BN AL T T kR
7 :Treg 16 7 & F 8 20 L /> 5 F [ 26 AL By i 38 1 b
KA % 8 W ol b, E B ALK R 390 %] 4R
.55 RERBENERE
2.2 MDSC

MDSC & & #f & 5 69 3& 20 f 8 T 2%, o w7 4K
E vk 40 0 . A7 4R R 40 e BCRT AR AR Rk 4 4 R
MDSC 41 fi = AL R & Z W %R ¥ a2 —, 2
Wt % FALE] A P A E R, W T 48 NK 4
M fk (R 3E Treg 7= 4 K E % 40 fi ) M2 & A Ak
& RERE AT ERDY, Rk, 4
Ji % B S B L B MDSC %k B BH 2 3 A, 30 40 B R
THREEGE, LG WK, MRS ZAH
ks EHF R R R, 4 B Rk R
J& % ,MDSC %t &3 5 & m ¥ B AE %, W MDSC 4
L% B S PR R ol ak T I R A K, e
R IEIT T Bo

MDSC. % 17 18 1% 4 48 ¥ ALK 5% & 40 DL R
BEERBREPEAHEAEEHA, RV LA M
FAUAT B T 3 13 MDSC 41k, (2 ¥ MDSC 1 i
HASRE, M T 4 MM R xR, R4
HEME K&, BB, B W # R 5 TLRS, 9 %
MDSC, A T 51 & 30 41 M yOT ik B 20 i 40 3% 3 FL %k
-1, RB UM E Rk KM, R B R,
Bk, 38 A X A OB 418 MDSC % & By 1
T BRI G R RO = 5o
2.3 M2 & Ev4mAe

fb 8 A < E " 40 % ( tumor-associated macro-

phage , TAM ) b 4% 40 fig, B Jey 3 B vk 40 0 40 7%, o o
963 18] 4 B 50% , 5 %M B OE s R R R T B
HEDT EE A ML M2 BRI E
s = K08 M1 B E g, LR BB —
A E A A EE(INOS ) N HHAE, 7 23 IL-12 4 40 g
Bl ¥ KEERI &, TG R E RPN A A,
M2 A E v 20 i, AR A A TR BE-1 0 AR AE, T B
IL-10, & 3 0 % 4 ok, K ¥ % 0% 37 % 2h db, A R 1R
Fib B 1R RO M1 M2 T i f B AR E LR A
M1 # LPS.IFN-y 3 ft; M2 & IL4 IL-10 1L-13 X%
TGF-B 7& b 7= & . ¥ M B v 20 jg 6 WA 74 B 5k T 40
B4, 7 Bk TGF-p #2 1L-10, 5 M2 A B 4 % A
KAERAANERS ., R R, TAM 5§ M2 A
EvEampsh ARl IR R L KB ET A
WEFEATH o

Fi 8 T AR 45 M1 M2 AL B o 48 i b, R AE R
WeERES g, EXHREEARAE DK
WA R INOS HEE Rk, N E w4 ML kAL
BAC B IATE R E S A T A,
AR E S ML & B AR, Jang &4
38 FLAT B CLP-0611.G-101 7 41 %] NF-xB.MAPK
K ATK 12 5 3@ %, (% 3 1L-10 fo kg & % B-1 7~ 4,
S5 M1 B E o an e M2 BV AL, AT R BTN R &
k. MEBEAHAZETAHXEN Fn EEHT AL
OEf i REE ", 8RR E AN A
MR Fn BE 45 25 15 VR 5 e BB A ALRE R M R R e, e
MDSC .DC . TAM % M2 %! E v 41 g ) 3 & , #7& NF-
kB 1% 3% % 9% B A, 3 A TL-1B . 1L-6 K IL-8 4 41
BT AT, R B4 B by 3 B Fn o B o v A
W M2 A E v 0 e K 1 B ek Ot R IR 1R R R
BT R AL

3 MERETHMEAMEEETSF

Jib T % MR 35 B 5 — KL B CTLA4 Fo
PD-1 % % 9% 1 | M2 F B9 k3£, 3L P BT 7 69 s R 2
FA VT B RR AL B E B A RO, SEILT M Rk
BT RAE . AR B B 3R CTLA4 PD-1
FEL BT 7] 9 W BT 2, 3 TR AL AR F A 08 e B, X T
FFRF AT ET R EREEE L,

3.1 CTLA4

CTLA4 FERATHEAN CDA'T @,V &
£ T CD8'T 40 M, CTLA4 4 AL E# B @i
(APC )% W B7 % F,# 41 CD28/B7 15 & % V& X,
YR AT T 48 o h de RO A i 8 A i A
CTLA4 % FH R MERIET Treg kW, ¥ T 4010
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RET L AR REEERATY,
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K&, 2011 £, EE FDA Hh# %52 4 0 & 30 # A
ipilimumab 77, B Fib B HEECEE Y,

gl % ,ipilimumab 5| #2 8y % & 41k F B
FORL 5 P8 WA YA o [ WA B B B AE CTLA-
4 PLBT A G0 AP B P A E R, A TRE £ EAN &
W7 7 W RT3, BRI E R B R B E X FE, Vetizou
LU g R I, 0 CTLA4 Hu ik 26 4 7 41 4 T4 &2
J JEAR( specific pathogen-free, SPF ) /N i, iy /& 3t & ,
il % T ( germ-free, GF )/ L2 & ¥ B 1E A ; Bk &
NAr#nsF(AXFEZ, BE X, #5 5 )7
o 51 R T v B BEE CTLA4 FuR 2 i b g
WRBH, t—FAEVRY EEEME AT
H CTLA4 BB T RN S E6 FH AN E
EHHE GF /NR I N3, TF &K/ R M5 R
ME P T 40 e R B, (R B 418 N DC
WM E CTLAA SR G E %k . L&
B« 3l AT CTLA [ W | 40 B 78 1 F
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WEmKRBEARPER. B, S E FLENAD
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3.2 PD-1

m—NEEWNREAERESTF N PD-1, 5
FOURR AR ABATHRFERTETF
B, {&-1( programmed death receptor ligand-1, PD-L1,
WA H B7-H1 ), 5 T4k ® & A %X &PD-1 &4,
W& PD-1/PD-L1 5 5 3@ #, 5 B % & 30 4 M 0
PRI R, b 8 4 B e B AL g B A e R A
TR HE B8 B Ko B 4 AR LB PD-1 3R
PD-LI1 3 3 [ 4t (& [ #F PD-1/PD-L1 15 & 3 % 7 3%
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iR RS UAEN

PD-L1 L H B E A MR = R T 5K
Z G A E R E A X, Sivan £ P K L, K
B Jackson SZ % % ( JAX )#Fn Taconic K 3( TAC )IE #

HAEpEE RN E M CSTBL/6 NAE T E6 &
BWAEKEGEERFZR X MNRBNEELRA
by A Ko B B 18T TAC DNELGJAX DNE B R
MET 40 jL KR A0 9 CD8 ™ T 41 it 80 & 44tk TAC /)
REwm, ERmm D RERBERTHRMNELE KR
RERMWER  RTEMEEBHNZRTEHDR
T 98 Rk RORL . AN W B BB A B A 1L PD-
1/PD-L1 HLMR 697 ¥ 71 8 2 30 %] B 5 A& K, 3 58 iy
AR T @M e RS, 3 16SIRNA Wl
KINFEUERBEATEZ G B MR T T 4 83
B RERNANE R E— R WA, NHATHE
A F DC E AL, WE B AR CD8 T T 4 R T
B, BB R AR T, B W A T PD-1/
PD-L1 JuR 40 i 5 16 Al L & B & X, WIHAT H 6
AR F A E % KR, 3 R PD-1/PD-L1 (K 47t
e e . s, BER N b R A PD-1 T S R
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T, E L5 PD-1/PD-L1 12 5 @ % 49 B 1 F 4t
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A, H#HTEEVEREER N EERFRE. 2 AXF
# 5% , Gopalakrishnan &R N T B % PD-1 ik
RESEISEG X HAX N EE, RAEH
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VBT R VI * ,PD-1 697 B i WAL % B
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