Advances in Microbiology T4 RiTE, 2018, 7(1), 19-25 Hans XM
Published Online March 2018 in Hans. http://www.hanspub.org/journal/amb
https://doi.org/10.12677/amb.2018.71003

Research Progress on the Relationship
between Gut Microbiome and Human Cancer

Jingjing Xia?, Jingli Yu?*, Xininigen2*, Ji Zhao!

!School of Ecology and Environment, Inner Mongolia University, Hohhot Inner Mongolia
2College of Veterinary Medicine, Inner Mongolia Agricultural University, Hohhot Inner Mongolia
Email: "hot-yjl@163.com, nndxnng@163.com

Received: Mar. 2™, 2018; accepted: Mar. 16", 2018; published: Mar. 23", 2018

Abstract

With the rapid development of high throughput sequencing (HTS) and related technologies, stud-
ying the effects of microbiome on human health has become a hotspot research in multidiscipli-
nary field. Gut microbiome plays an important role in regulating the human homeostasis and me-
tabolism, while the change of microbiome structure and function can cause human obesity, di-
abetes, depression and even cancer and other diseases. Based on the reported literatures over the
last ten years, this paper summarized the meaning and distribution of human microbiome, re-
viewed the application of HTS technology in human microbiome research and the importance of
gut microbiome in human cancer research. To date cancer has been the number one killer of hu-
man beings; this paper focused on the interaction mechanism between cancer’s occurrence, pre-
vention, control and the gut microbiome, and summarized main findings about the role of gut mi-
crobiome in cancer’s prevention and control. Furthermore, this paper put forward the bottleneck
problems in studying the relationship between gut microbiome and the chronic diseases including
cancer at present. Finally, the paper prospected future researches, including the study the role of
gut microbiome in preventing and controlling cancer, the interaction of gut and other mul-
ti-organs microbiome, the application of multi-omics based on HTS. This paper not only provided
the new ideas for studying the interaction mechanism between gut microbiota and cancer’s oc-
currence, prevention and control, but also laid the foundation for achieving targeted therapy and
personalized medicine for cancer in future, in order to better prevent and control human cancer.
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B mE B P REOR R R R, SRR N AR B T B 5T N 2 22 R SR BT T R
P BRI AL T AR SR N RSTHERES T I RFEFEENEM, ReWMD KSR as
RALIERAE . BERW . MAEE ZRAES S B . AT HWSMEHERERSTRBRSRR T A
EMARR S B A il B BOREE NS WAL 5T AP B LA DA i S AL W 4 N SR E
MAFRERYE. ESBETRARKLSRT, AXERER T Wi WE SRR R AP R
BAENUS], BEE T N B M A Y AR Ty T AT BRI TURR, R T LB R E A4
5 RE R R S R 7 T AT IS KRS, FExt B A WA S e R L. a8 e MEY
HABAERADA. URBEENFAKIEH S HEEARMART T RE. 2O FERAT RHEMEY
H SRR RE SRS SCHURE B EE 6 T A MR RT3 BT R, LAY T S A T 42
AL .
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1. 51§

1.1. A& 49148 (Microbiome) 938 X & 53 77

N — AN A WA (Super-organism) [1]. MABMEA R, A& H 10%H) AR IR 909 il 4E 7
L. MIERAMER, AMREEHRIERL, —RKREHERA. BENHHAEE FHER,
it K% 25,000 ANEELA], myfl BB LA 5 RN NEFAFHAEY(GHEE . HA R SR
o3 B ) B G R 4FL A0 R L B 555 26 A1 3 ) g B PR /N A2 0 2H (Microbiome), AU “ 58 L[R2, Y
FEPRIR L2 58— LR 211 100 f5[2] [3]. #utk, A fR$LA: DiREfAR(Holobiont) A A= 2 K 2H (Hologenome) i)
RES AR A o BT 9 AR R S AR A E A B DR R R s S5 8 AR S 3 A A A E M B R 4
(1R o

NG AG ] 5 AR T, AR Rk, S, D, WRAEEMN S 7iES. HiEfmE
WA K B ) S B I, 1 3 1 2 34 100 J312.(100 trillions) . BF 7t 2% B , fiz i 3 K 4 (Gut microbiome)
FEV T NARARU B 9% N Fa 25 (Homeostasis) Jy T & ¥ B ZAE FH[4] [5], FFE 2w N RE[6] [7] [8]-

12, SiEEMAFEAR NS REMARFRARIEIER
[E] Py A1 T A Bl BV (Microflora) 5 (B AR 5K (U 905 R JU R BRI9] [10], HESHIRAE RS
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H b 5%

I8 - 5 (High throughput sequencing, HTS)E AR B LAk . a3 80 /5 PRI I/ (Deep sequencing),
Al A B JUE 73 DNA 230 T T R 50005E , 9 ANARGAE Y0 2H (Microbiome) i % 15 JE. 14 7~ Rl BE PR 3R 08 1 %
SRR SR T R BN HEOR S SO RN, BT O 5 S P R R A ) S R TR S A
HAHSGIERE[11] AR [12] J S [131H R HINEREAE . B PE s i 28 o i B e AR R s S f it 1 5
B SCEE . BN, JEId 16S rRNA ik [A] e &2y 457 AR B ] Al 20 S B2 B 11 (G™) M B 7E AR I A Y
WIS EG AN [14], -t mr s I S AR P T P 5O 5 L e R A R DI 2R, IX O TR e ) R AR e fit 1 B
BRI SCPE[15]. (RIS, @ s PR WA EE T AR A I TN G % i R 2H 5 (Metagenomics)
%% i 6 21 %+ (Metatranscriptomics) . % 8 [ 41 2% (Metaproteomics) . 74X #f 21 2% (Metabolomics) 25 % 41 2
(Multi-omics) B A bR A FE AN 32 S FH o

13. WEYEASEEMRSTPHEEY

St e NSRSk 58T, SRR AE 1) R A AL 5 PR B A AR W 2 TP 52 4 5% R — B HE LA I B [16]
19 22 f5 #1H William Coley 23l i & #BvE 6 T7 PR 141 B4 (Coley’s B8 ) L8R 7 M) 5 , i 5 40
R BRI R S R A e R B ARG V2 593 [11] [17]. 472 Christine 25 [18]7F Je 41 i 2 I 2% T
B — YR A AR (Biofilm) 5, NG W % i T i AR 0 4H 55 e i 2 D) 9 A TEL A PRI 5 4
JEEF, WIS RIS AT E I SRR, KRFEE T AR S NIRRT SRk

2. AERAE4E (Gut Microbiome)fEFRTEM R R RV R
2.1. BEMEYAES AXERXRIHER

W TE A P 5 N AR B UIA OC . B AR BE A S S RAEMTE A K, B 5RERGZ
(B AR BAE A OC[19] [20] [21] [22]. fEIEERASFM T, MEILERH Toll #5244 (Toll-like receptor,
TLR)HE N, fEAERe i b R 40 M 9 A2 S 07 T R 4% 22 % A A « Rakoff-Nahoum [19]7E46 515 5 /N U
b R 2 A A B SEES R ORI, /N BRI SR AR W) S T AR B R R AR B B AR B AR B R = — Rl sk R
H(Toll #:524%, Toll-like receptor, TLR)f 2% o i — Bk ¥, o mBEIgE B8 . w0, LA
(1) i B 5 5 T RS 2 3 Do B R i TR A AR R 45 5 . Upadhyay 55 [20]40F BA W TE T AR M) 20 5 S i
AR, i R IR REAE O SE I A . Russell 25 A [21]WF 58 & I8 B RE TR A0 A B S ERE I SRR
A RAE, A IR R A B S S e B N, A s R G U AR I B R . R, T
VIR RS R R BTN, WEEM R — B R BRI 25 — R RN . ROE

PRI ST I R A
2.2. BpERELE (Microbiome) STEEF BALSIRARE R
Wu ZE[23] i X 19 44 45 E i B3 A 20 44 185 A6 BRAL B S R E 4T 16S rRNA MY, RN

PUFF B8 1R 3 B 5 500 1) R A A — s A R LS50 (1 7™ B RS P 52 IR ARG o g BRI 45 % b B 4 P 7 5 7
JERR)Z, BURSEN JZFRSBANZ, KRS 2B RS, 1N BRI SR, WA LLE N,
MTTRELE T 342E 4 518 45 W b R A i B e [24] . — BT (R4 VE HOR V2 18 BB, o Rt
N5 bR A B3 bR AR IR, 51 S 9 TR 3 I P B AL A A ) AR A [25] . FESR AR AR, A 2
SR S5 B B DU e . i, BEBRATE S — MRk E A S 53] T AR 3 A%
A9 £ P ) G2 52 A w DA T BEL DT 2 248 PRk bR 00 M (0 34 D, T BGRR M RE[26] . Yongzhi Yang R EZH
[27]FH b M T B 1) .45 9 40 0 (CRC) VN BALB/C #L BRI, I F% MERE PRV S8 B A 0 o 35t o) EL 20
RIS A FEAAR R B BT FRGH AR B, MR FT B Fusobacterium nucleatum) =] 34 i1 CRC 4l il & f 4% 5
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%

FMZZENE M, JERYLAR AT 1 (F. nucleatum)#] CRC 4 R 7E BALB/C #F 5 A4 Py BE B8 Hudit b A2 1 58 K B I ed
Susan [22]6F 78 & Bz s A= W0 205 7 3 e e 4R B 2 TR A7 AE — AN 5E BE AR ELAE R X, (i ges 400 i 1) 26 K9
FOMIEE IO R A R SR S R IR RS o« BAARSR, BiE A 0 2H 5 i 1 R AE WL MG AS BT, B et — 2B 7T

2.3. BERE YA ERIERE S TSR

2 FHE K Sophie Viaud [2817 FH—Fh R Bl I i (R BT 24590 528 B 3 AR 0 (R Bl E A BSE, IR AP
(522 IR PR B E N IR GO R R G, il R — PRk A B T 4B Mo g & 2l e, AT 1% K R 1)
TBIT AR . WA S TN 01 IEAE S350 S AR M R B2 W) R T B, RIS — Se it SR .
UWNBEF 4R 3 B AT 1 B0 EE T IR T IR R MR IR e (291 R FH VAR R R VT B BRI S AT [30] R 1
A 2 RS T VA T T AR IO 25 I R R B8 [31] . Xiaomin Yao [32]i R4 A5 NIrp3R258W (1) 5848 /)N i i3t
ITSEES, RIVEINAT T A S/ R BRRAERE ), STERCE ERE, w4kRE/N R TE AR
A, WO RAERIRA, RBITRBEE I H B Bk AT L, R 2 AR 75 P IR P e A m] T A [33]
il Tingting Chen [34155 NI, AN 0 )17 18 Bl A6 4 v A DARI T AS [RD 27 4 ) A v Dl 2, 81 a5 [ S5 40
FF B K v (0 2 4 J% 9% R B i 107 12 (Short. Chain Fatty Acids, SCFAS). o rb TR Ju 4t i 40 B 1) 2 i
REEORUE, IR ME bR RE, W 0. AT, B AR YRR LA B B A R T RE, R 11
N (I ECED S

3. IEMEMENMRRE
3.1. EREMEASEENEMRRE

o VR R A R TS AAE M N o IR LT 2B PRI o O XL 9 AT 0 S5 A8 03 [ 35 T K 447 T 22
YRR, RIS AE TR AR RE 1 2 PG S A 22 s g T AR A 4 B B2 I [36] o EARVE R, B A4l —
77 T T 44 N\ A N A &S (Homeostasis), 3 — 777 11 AT B ek 40 B 7 2 T 18 1 008 35 2 ARl e i
AT 7 A G o o DRI, ORRAT DL I 3 e A 0 4 R AU ) 5 e e T ik 46 6 SRt AT UM R
J7 s AT DML Gt 04 B0 R AR M 7 i 45 S R AT UM R I [37]« 2 T I TE A AL S T HLIR
G PEIRSE B 5 Feet LA 5 32 vt 870 o T R AT R 28 vt S8 PR 8 T o

32. MEFEZHRENEMAEEXRMRRE

NI B TG, Bid . T [38] B IR IE [39] 5 A Ml 5 N AR B3 A B R, AR 4
ZERIAN T BE ) AR 2 SR UIA — RBI RN, Rl 2 B A 5 NI S R R R s Yl 3K
ITAT CAHEAT KR AR 2B A T i RIS, Sr. M. BmiESs e s mtEmarE 1 F
PR RIZISAES R, REH D SR EREEYECR. S5 iUR A SR 2 SR H A & 5 Wk
WAL — 251 Blin, R GCE AL AR R S 2 SR E IS Sl 0 AR A2 A AT A A
SRR — R, R E I RCE AR ORI R 2R S JORE L R e S B B AR S R A . A
b, [FP AR FENARAS R 5% B A M0 2E T RE 2 B BE 28 B (R LE) AN BE R 3R LA G R I L B 2

3.3. WEMAFHELFEARRE

AT, MAMANEARZHZEFT 16S rRNA FE ) =il &7 771« ARBAT TR A a2
FHEARME— D120 . MM A A I BRI . Eedn, R 2 3£ 5 20 22 (Metagenomics) 5 7 5% s 41
% (Metatranscriptomics) . %% £ (4 41 %% (Metaproteomics) . 7= 1C {41 2% (Metabolomics) & F& 5 14 [F) A2 2% 7 158
(Stable Isotope Probing, SIP)EEA i &k 45 G 2 3 e i 555 i AH DG I B BERR bR IR, Al o o IR B A 1) 3R
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H b 5%

IR, H T2 2075 N SIP SR BAETAE YA 22 A N B A IR OR R T2 6. A, 2Bk
B A AE R AT IR IC e . Dl BEE. B B DR A5 2 S AR SR M AE M KB 5 B, Sal
JEAEAR SR IIRHE AT DARAMEALER ST, 38— TU0g B 2 SR LIS AR A 26

4. INGE

B E AL S AR S M 2 AP AE — DB AP ET A EAE I, I T8 B A — BR AT B R i &
Sl — RI G PEVEBIR . SOREVEBR SIRRE M R AL o B SR AR — 30 ) 8, B L 4 A\
P FaZ5 (Homeostasis) >k A # IE A E F , AT REIE It 4H 87 7 AF 185 8 1) S50 B 3R e A 1) B 28 7 A S el /E
AR AT DU 18 T A P 2H e AR =) 5 G S TR 25 G R BAT BRI IR T, AT DARIAL Gt B4 )
GG 75 4 A SR AT BRI YR YT, I TT OB $ & A 4RO 1 B S AL S ThRE, 8 AT DU I B
1 v BT TR R AT 1 B 7R v AT e T USRI R F) 5 ST 4%

B AR WA S E (0 R A BB — S8, (R TE A D 2E S R 1) R AR BT 1 A BB, A AR —
kg . FH BLAR 8 %5 2k R 4H % (Metagenomics) 55 7% % 5% 2H %+ (Meta-transcriptomics) . 7% & [ 4 %%
(Metaproteomics). % R4 % (Metabolomics) f #s & 4 [F] fi & 7 5 (Stable Isotope Probing, SIP)+%AAHZ:
B MIIE. B ES. BB IDESE 2 4% B K B ARG AR G R B BEAT A AT L =, 42
8 S A O 1 L B REAR R D], A B AR R (R AR . ) SR B AR 2 S R I R AR
BU D7 T AR R fg, iR A
B

S E N AMILTS 2 B AR AR SR DR, R X SRR 2 25 051 H (No. 41361053, No. 31660724). I

51t B AR B3 400 H (No. 2016MS0331, No. 2015MS0306) 37 45 . BT o i & X iHZ 16 SC B E50fn 58 3
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