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Abstract The intestinal microecology (IM) is the largest and most important microecological system of the human body, and is a key factor
in activating and maintaining intestinal physiological functions. An increasing number of studies have investigated the effects of intestinal mi-
croorganisms on various tissues and organs and elucidated their relationships with various diseases. These findings are gradually being trans-
lated into clinical practice. Intestinal microorganisms impact the occurrence, progression, treatment response, and toxic effects of tumors.
Detailed studies investigating correlations between IM and tumors have opened a new chapter in IM research, driven by methods and tech-
nologies including next generation sequencing (NGS) and bioinformatics. The IM maintains host immune system functions and plays key
roles in response to tumor-controlling drug therapy. Increasing evidence indicates that tumor control drug efficacy depends largely on IM
balance, and strategies based on advances in understanding IM show promising application prospects for tumor diagnosis and treatment.
Keywords: intestinal microecology (IM), bioinformatics analysis, technical specification, microecological damage, graft-versus-host dis-

ease (GVHD), fecal microbiota transplantation (FMT)

7B 14 75 (intestinal microecology, IM) i 22 # PRI 41T, BB U E W BN R R K . Bifis NGS

PEFAE RS A AP Z 6] 5C R iU s ek %,
FEW WG IR A AT STk, R ISR AE
(fecal microbiota transplantation, FMT) . i il i 4 2
PRI FEDR TR R AR AR T RIS TR MR
XE A2 T JE% 4 ( Clostridioides difficile infection, CDI) |
RIEMEIIE . BAEYIPUIE 9 (graft-versus-host dis-
ease, GVHD) SR¥Is IIRY T A LAY 70, IHiE T
AT IR ) A A | R e Sy SO A T SA A Hi
M), 308 3 A0 i A R A R A B I A IR A G Y BT
TEST o, MR FNES PR BB o IM ZERfE
F AP RGEINRE, TR 259007 vh RO E T
T IMAEIEAREES

FUAT, IM R 7 £ 2 16S tRNA MIT , Jekk
AT 2 1000 7 R0 5 T R oK LI ) 2 K R R I . 16S
rRNA M FFAHR R, AR, TCEE A ZH I e 1o 551
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ARG K, MR Z Y 16S tRNA JT 51 BRI B
5 ST B 3 PR 22 v, 16S tRNA SE R AR
h RGEHA ST R R o FhRig, T2
FRUEDE ST, B RERES T DNA, JE5%
P AT 22 AR DX, SR i g o 5 %
AR X PSR, SR 5 i A M B A AT R 8 i A
YRR, O] TR SRR L E—2 il alpha £
BEVERN beta ZREVEHT LAE—2 FLERE Al ) 25 5k
FETFARRALEE AR 168 7, FTH5 978 55 54
16S FEH, B BAMHAEEIN T . PORFLI 71
Wi e e Z Ry T AL G- -6,

TUIHE PR LI 48 0k FRIEAE o o Bl A e s 1) S
DR ZH 04 7 s 2 e e, BRAT B Ab, 16 n) 7 o5 EUA L R
MZFAEAAE, TCRFA NI E Y e | P
FAREAE O ZR58m I, UE—2B 85T TM DREIGPE . wRi ]
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R PRG, Horf 16S rRNA I ARX T, 255 RF
DRI A8 XI5 1), ARG . Bl A 2R (R R
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MEE AU, WA TRV R T, BRAATRSb, 38 il 42 E
FUA TR AR A IR AR, R TR B IR AR R 3L

207/ S
2 IMENREARTRE
2.1 e

IM KRR A R I 2, ¥0 SARAS R A T B, #%
FREEH, SCREAE . ALY | 208 ot F s 45 2
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SRR I 8 2 R, R T ke 5 g, AR
TR Hb 2 WL T N R A S s A PR UE A B TR
e e, EEBUBCRE S5 ST RIVIN A PR DR, PR mT
TR S 1 B LAIK VR, e Sl TR AR S
SRR ERE iy 1 TR S AR IR A, DR PT 5 Bl v 7
HR T — NIRRT E
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A5 B SLRE R
® EMITATRLRN KRB LA T RY, REIELHERE
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i#it24 hRERRA

v

A4

PRAbRIC ARG

WITERREEFE.

RINAABMIMCBEEL R IMLEEE, PHRNEELUTRERE: BEERMEERKAETR;
ERER LS. B A BeH; BREE. BREMABRAETR; BEIIF. FHE. k.
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TBAEANE RI5 RMEIFI .

fEFRTE . TRBRNERIEMZARA, RATRLARH A, WHZiR, HEZENE. mEE
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BT AR AR K

2.2 RARRERI N SO 2

JSEAf P 28 e PERE B DA AR R S IBGAHI, HER (L
i AL R DNA SR &, S e B A,
BPREZIBOT V4 Al A PEASRIUSR . DNA PR
AN T Yt 2 A I SR AR B ), 3l a0
TENZTRUCJE | BUFEANSEHENE, 2 S AR FEA bR IE . 45
VRS A ST IO, 19 Yl PR pR AR I 25
O PIEE TS S EE M O E i N N B RO

A ATBH X IR 5 . DNA S FEAR 2% . DNA A260/
A280 7£ 1.7 ~ 1.9, A260/A230>2, DNA Jfi i FH 1%
AR WEEEC L UK ok (e e . Todnt . TR 5 HY) .
DNA SER VAT F A B A SR, G oy v Bl T
200 nt, 5iH] DNA Fff™ 8, 75 B DNA",
SRl AR AR LR B B A, RImfE R | brss
FESKIEHER PCR U . SUBE IS WAL IR A ™
FEEER, BRI BUZ IR AT S A, AR e
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120.1 ng/uL, BHPRAZ IR B SCIR TR . A AN B
PR IR L FRUCGERIAEAS . BT H S kA i
VI | RS TR e R R R A . M
ZePERER AR B RN B AL A . SO
B N T AR TR, SOF DNA TR A1 55%:
A260/A280 £ 1.75 ~ 2.00, SCFEHRIE =1 ng/uL, #7 AN
ST EHESCE, IAh, IR F FH Agilent 2100 5§
oA A=Y 53 BT A ES A TN ST e B/ N S IR 4% SC
PEAE A BE K BE R T 100 bp, STEERN A B B 04 . 6
ZRU . Ton| Y R, ok, AR R EHT A
FE TR, WA GRS 5 ERTA R R A . SO
= HHTH ) Qubit 61T, SERF 282 f PCR 45
HEAF S22 2 B PCR 51k, ilfd ] NGS E &
PCR #Mh5m &

2.3 AL B A 2R

H A [E Py 52563 5 NGS il F 44 [lumina.,
Thermo Fisher Fll MGI 4, -1 &5 A AR -5 5 45 1L
o U0 R AR - 1 AR B S8 T
Wy B B BE L R IAR AR B | A 5T it Rl e AR
TREEZE e FH AT A, LRI 48 5 T i A%
WA R AR BRI & R R, iR
P TR R4 WSO BER/ NS W i
PR DP P EEK AR R 2 S A, AR
FERSEECRA 25 . 16S tRNA I /54 F PCR
FiARXF 16S rRNA 1 V2, V3, V4, V6, V7, V8, V9
A XATY HE, T AT i, SR R IR
PEEZSLATY 3, S8 B 3 SCPE R At o o A i 2 TR A
16S M7 BTt A s hnifE: Fr B EETE 200, 250, 300 bp
LEAANA 3 AN, JrIE PR 2 R 23 2k o il A
DRI ZH ML TR, SR 5 76 BER s I AL A 7918, SC
JiE R Bt FEWETE 300 ~ 500 bp, FHLIN e 8 a5 4 25 1
2N BEDHE K A S
IR BIILIE 2.

A WA B AT I B X I 7 A SR AR R 1
ATALFRAN 3 AT, AFE R Bds | e Y R e I A5 ik
o IM Rl AT EA RDIAL A AT R G, SE5
AR S E BRSO SE AA, SRR = A
PEACAT TR RS o Tl WA B 120 A e . TR
SRR AT A R P 35 2, b S A A AR
MBI ST S AR 0 vl At 7t T I A4
NS €/ Lt a1 K (03 P SABE Y AR /4 € LE VA
P e PE K 22 FE D 24 R 7 o i i . REAS R
IR S B EREF1  fAH T FH S R il REAAAE
TE AR B AR, o7 7 R T S e A B
P X OTU R A 2 F+4071k, UCHIME
A ARG I 35 3 4 T UPARSE .3 Hil UCHIME
L, AT AT R IE A B KA . A OTU

BRIk, A RENE Ik, XF 168 A541E 1 P 4%
TURRIAZ W N UPARSE 30E4% 1) DADA2 Bk, %
i DADA2 B3k T RISIRIT ASV RA%, £1XF ASV
T T LUBIF AT IEE o N [FREAS X R A
reads FUCEE2EREACA, Ay e RURE AT PP B R/ VAR ]
TR 2E, ERE IR 2 L I P R R, X
AL A TREN UPEAL R, By SRR Tt A b
AR I K IR G 0 (455 250, SR A e 2 BT
R ERERA LT,

200 000F
400 000f
300 000F

Count

200 Q00r

100 000f I |

0 100 200 300 400
W R AR

K2 MRS TR

YR =B AT AR A RS IR, FEAN IR A2
XTSRRI R profiling AHN AR A, 7T LB AL
B SRR AEAN R 325G AR = B s (R e S
Eefil. Heatmap S&—F AR B 3R B A B 4
B R/IN, FEARYE AP 4= B2 SR S AR R E A TSRS 1A
AL x| W= P LU G S 78 wE

T L, TS Bl B b A B[R] Bl AR DL AR S i SR
5 00, I L4 SN it A s A B A AR R A 25 Sk
I3 B N 25 R o3 S FEAS 6] 43 2K F- £ 4T Heatmap
KK, WFh BRI oR LKL 3, BiARAR RN
i ORI, P ARAR IR OTUs WIEE; HizZ e = T
DLHIWrhAE R 15 7007, TR s e T, iz
W EFR AR ZA T LA = BE A T T

Alpha ZHEE X EANE G rh AR AR R A

FRE B 53T, A AR G TR L Y alpha Z2FEME:

BEUH, JHE AR R R £, FEAR =B o A 2
SRR LA ST e T R A AT, S
AV TR REAS (R PR B, SRASBE B R, v T )5
2L beta ZHEME AT AT AL G T 50 BT o A S IPTR
Ji alpha ZHEPERR G E B G) DLIET 4, R A AR
FHELY) reads 0, DARFRFRAIN Y alpha Z2AEEFEEL
{8, Eh—FhE e CR—dlREN,, P 2R BON e Tk
anE, T LTt DU P 285 28 s it b R o
TE P, sk 2 Pk
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P4 FEGINTEREE alpha ZRE MR B KR

3 BMEIARTTIEX IM s

IM 7] 7E B ARG h Z R VE L, AT 20 LA
AL IR, S8 1R AR B KU, Pk
IM 21 il B AT 2 RIS VR AE SR o IML 1T BUE AL BT
P, 38 3 A A A 7 A B4 20 P 2 A TR R B A B 1
XoF £ T A AR RE A A A AR AN SO TR AT At 5 4t
AW IM BUETEIMIREIRT T T S MR sz 2 A
T IS 7 2 SEAARTR R LT AR e 3 A7 e 8 LI
PR, BN B IR IR, S My R s . Abyr e
AL AR | MR | A, PR 1Y) 1 5 e g
FER | MR AT R, H SR 2R R T
UG, B s . SETRRINT . b i s b
KB BEpm, JUHA R R SO A P i 52 24 I
PRIGHLR, TR LIE IM A FEhr W R i 2
N R U TR O R I T RE

AR R G AE B F RS RIS AS [R5 B2 1Y)
WL, AR R 2B B M RN I T B RE AR T LA
RARRE AR, 254 IM A, FEE25 . FMT B
A5, AT A BRE S Al A AT R R AR ST SR AR PR
3.1 ARTRTECIM UG AHSCRYK I SRR A

A7 T ECE MR &R YT Y N R, T
SEHIWH LT 259 ] e B IK X RE ARY T HL
PR AT Y R TR 2 FRHE A2
(MDT to HIM) IsHEPERE, VRN R Iby7 25 i 45,
P2 W R AT B 2 40% 23 VB OIS B 4% .
T IR R, 32 TAL B R B R e A ]
ik 80% ~ 95%. AKITZH). HIt | LA25iRTE . Wi K
FRH T A2 A 2 FP R R TR 6B 5 FE R A AHOC, anfa 4k
R R A P B, BERSEAR B[R] T RBAE S B
R RHENRERHLHIL & — R I B 8 sh- by it
AR DNA, 2 SAEAMA T4 Fif-E
S BT NF-«B &1%; BRSO S 5%
o 3BT BORAE TIRIR iR E R R
AT, B G 20005 AR A A, BHELS 10 ~ 14 R
3.2 AWTETEL IM S AH G R AR PR ETS

AL J7 A0 X PE I 75 (chemotherapy-related diarrhea,
CRD) &M S E IR YT I DUAEIR, e E s B 8 A=
TG, HJE CRD #FHAEFIARYT, £ = v aEHE K
FUERYL G S Ao VS Bk UL FH AR 7 245% (Can
FURBERERN-REEIE) | BT m 2y (R HiEEe
R L R Ay R A S AR i UC AR B, 40
RAJC BRI R B SAHT) o WX CRD I & E
FUpT DN, A7 AEE R (3 Sl 4 HONRTE, FrektEie s
JE (1 Rk 2 GO MRS, SAETS P R i | KA
BCRAEAT I, T MR RE 55 | RMERR )™ 75 DA PR
KAt ; IR VS T 2 1 55 BRI il K i 5 A
P R BER R X R A TR ORI S i M RS
NASEERFN AL CT 348, IS R A 12, 40K
ZRURETCTH VB, SEIG TR S M v (R
AT IR SEAFAE TS ) SRR S R % TR
BEREET . by IR VS T 2 s I, G $E g i
ARV ERI AN K . FUMEANTI 37 . /N A0 B A K
RSB LEJ R

TRITHERE: TR R AA R 25 e it A 436 8k 0 AT R
HEIRIEHEY), BRI & 5 RN, o 5 7L
W B, 15 S BUE TS 1 259 an KA AR 152,
#E2E CRD WIMILRIAYT ISR T e, B 2 vh I &
it ) CRD, # I W R4 4 mg, ZJ5 2 mg/4 h;
RS IR AT R IS IR T R (b)) 4 mg, 2
J5% 2 mg/2 h) o UK T MR YT ISR CRD B 1
FEB K, F1AFIER 11K 100 pg 3% 150 pg, 3 ¥K/d,
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B ESS o XA AR TR e | AR L
FEESREAE SR IS ) R, 25 TR TAE 3R
TEUR T BN B B BRIAY 7 5 BV S AT A S 1 U T
[ IHAGIE N B ER R 1 B A, T R/ M R BE
KA, WA/ N RIS A5 H I e e R 28 5
PG O, HA TR BLH BUR G LIVl & S AR B 4
s #E S CDI, HEJ¥ CRD BRHIELIEYE 48 h HIL
T HIIETEZ) 48 h J&, A BB AMH LS 77 5. Frfy
TESEHTAYT R 0 2 E i E RS, sk
Jrili . BTHERTES IM X7 i R 5,
A RAGS T S T AHRER AT JEA IM 251k
4 EMTFLEREFEIEMEX IM 155

Bt & S B PR 3 T 40 i F% 4 (allogeneic hema-
topoietic stem cell transplantation, allo-HSCT) %)) {2
TR Y A B 400 50 A A, o IR AR i | 4t
Az ZR T 20 RS AR TA RS A T AR AS RS20 . IM X
i ERZMER, gnits TR REKE, HEY)
AL T U HERR . AR W), S i 17T A
AR, TR TE A ROV A . I T A A A
(HSCT) i #E v, l THis ANayr P R | il 40E
IR E AL, IM 2R BRI, T 5 EAR Wl
ek FIRE TS . i HSCT J5 £ 2 S EH LB AR IE
TSR PR32, A HG T A T AR A . R 1ff 200 i s /b
YL . GVHD %, HSCT a2, Wik K fifi il
ARG R, HUARIEA I8 R iU AR U, Sk
R | TR, 1 AR S R B R S
B BB ey P i 7 AR
PSR A ROR KU T, il R C IS E M 1
Fa A A P 1 rh R B OCHE AR, S22 allo-
HSCT A RS, S s abR= =
4.1 FEAEATIALRES [ M 2T

FEAR T P B 5 R AT 7 58 (U 22/ 50
BRI 5 28) LA SCH A 4 B BRI 5 58 CIn Aot g/
B RGN 5) Gy IR I b B 240, A eb e
IHREsEA . A B T A AT LAA 20 i e B A B
FETNRE, PRSI R, W e A R A A B
PRAE SN, HE N R8I DRSS , 22 7 3 TRT R ZEL A 1T
KA, B RS S B S AR, 5 5
BPE SN, WAL T WKL AR, fie it SRR BRIk, 5 Al
H 0 R 5 B A2 A5, T B 1 S A
Pk B i AR, AT 25 AN FR B AR R RO,
(R 1 BT AE ) 2 AR IR TR B, 3 i 1 i
AR RS O, 2 IR .
TETEAE D S AL A0 T A R B R R 10 A TR
(ANZFAOAT IR | A& QT A ) AL 1] A S A T o
(CAAUBAT R AE) o IR b, i N2 R e i o

FE SRS H eI & A, S | P I A7
LR 2 —E
42 PR S#EME CDI

ARG g bUAE R AT allo-HSCT fif
I IR I A AE, I R 23R 7 rTRE S A
AR, (B IE BT 2307 e Re R
R RESAREYE . allo-HSCT iy 3 A s 4
fife = A R AR Z TR SR BT AE R CHNWRL PE b A e
L ekl T A ) S A D BT A R R R
GVHD &A= # KAET 330, i HEUR AP E R
3B R 2 RO RIS, JUHOBUBZFF B AR
ZEMIAT B B AG . 42°% allo-HSCT £ & i L
Y IR A B 2 B B R AT TR R ) R 2 BHE B ()
ZIERDAJR ), YU A3 P s I A B A 28
VEREDUAE 2R o RMERR TR — P D 8 IR G i A,
2y 1/3 AR &k CDI &t T i ik X a9
SR T 1 A R, JU R X RRR ZEAAT T A
TE allo-HSCT B F B P Ay 7 el A R &5
T TR AE 22 B, 2 TG N 24 B R e KU CDI
& allo-HSCT JeaE# WIf & Z—, CDI BR Al 5 [ )
TBAIE RN, k4 GVHD R sh R % . XN
CDI ] {2 fff i Zh R A At B 7 R ik PN 5 R iz |
FEHLUHB MR AR FR A i o+ L,
MR R A It T Wk EL 4 B o 2 4o M A
¥, T UM R 7R, 15 GVHD k4. itk CDI
B, RV S R N B AR BE, B 1 GVHD &/
RG24t W25 Rl FH 45 AR A IE IM 2R A5 L
gl CDI™,
5 IM$FARTE al lo-HSCT HRF

1 1 TR AR A 7T 523K allo-HSCT 4 Ik |
PR Sz . GVHD i REAEIR fups d #, 4 Bk
1. allo-HSCT i FEH A4 1T B R I T ERY
i 2] iz 18 TR AE ) Z2 e . 2G5 allo-HSCT J5 B i
e 8 SO T R Ay WA B N U Y R E XA B ) e T A o
FMT 4520
5.1 AR

allo-HSCT Ji5 it FT A 3 A% K0 B[R] B 2338 1
MNREHE MY E, SEOCE Y YRR R R
PETER, HOREHTA B XAE P s s i A [,
T LA R R R, 235 DEBMZE MR Z AR
Wi =, NSRRI T R, RIS TR R A
FHIFE], LUEA allo-HSCT J5 MBI, 4625 g
A EEEA B iE N —Fh sk 2R 25 U Y AR,
AlE S AL s R R A S . 25 AR TR ik
B, W HARIRNE, FER A ANy T
ta ARl RS T B INE SRR . N R 2E T g
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I allo-HSCT & W R 9F 2 /% GVHD. &
HTERAE T A TE HE A TR R R AR s il S 11 R
A TCIRG Y, AT RESSIREE S B R A0 1, FRAR
PE GVHD S5 K A= 2%, [A]I AR B ik vk GVHD
SRRl AR TR AR A T R 4N
BRFPRE, dERFIAE R R R
52 Z2PEEBIE GVHD 24

GVHD #8 th F Rt E i 5 2 H A8 kR
N FEIGIREEAAE, 25t GVHD — R &A1
FeMn 100 KA, HEZRI AR B i A
NESEAR B RO . H B 220k GVHD # Wiy
AE, DA S b T B, iR A
P GVHD FERIMIREIHHE | B Omnt, FiHbE
S GVHD RI K /KFERETS | W59 (8 1 Fn Az s,
Tk 2 GVHD S GIER KL% Y]
I —ZIRIT IR IR, Ik IR e e, iR
1 ~2 mg/kg/d, ¥ 5 A2 08 W R s R &,
—etE 5~ 7 Kigide Pk Je e 10 ~ 20 mg/d, 4 JHIk 2

PIURHEER 10%. A7 FIWT s B IR TR 2y, F ] —
LR25), FFIRASRE R R, QIR A R R A,
TERGYERUR ISR B TR . ARy IR A
PRI A AR LR _EnA — 2t e
IR 2 AR, AR e S, HAb i Anity
FUHE PG | FE TR fliresinm] | PP A, ST
PPtk AR | )RR A, FMT 28777
6 FMT £K

FMT Z2H & IM A R07 5, RARRH iR A&l
B RERRARAL LS RS AR 2 A8 Il N, SRR
I TETARE, Y2 IE AR Z AR, SCBLIE N
AITY, Hag s s LIRS MR, 8 B E.
B B TR B RGN 4 TR RE
TS, BT FMT R4S 28 N Ba4h e A i aod 35 1 i 45
ot 2 [0 H W, WA LIR AL N B A I R S R
RROA A A ZE TE R, XA AR A L T%
GERIRSAHIRAS, BT BAZE5E, JF Bl Ll egiin 4n 24,
Jr RN Z R EE ARG FMT 4 F A IR
FEILIA 5,

Bk R A 2

FEREHE, TRMBIERGED RN,

FMT) 22 2 AR RO MR AR T 04, (R ARMT R A= ok}, & Rl ik it o B 2R

g
® [AEYIH
©® MLATHR: (LI BT K
CGERBEPFEER (SCL-90) )
o AMHK: GfFMAKEMBERE o MG RN EE
® BRI E TR AR o L ikHTEE

o {tibfERE
® {iksh i E
o {tikmE

iguygt

l l

Tt B )

SR, RERSER.

FEPAZMEREA, REDNA, #EAT16S VAT AEZREEANF, A Gk A\ RIE R REH.

v

LR ARA T

IERR R 5.

AR AT I R AT AEERIF R AR BRICPMTAT R A0BR B 5 B AUAR SRS BRE h p SR R L
Thik; ST EE R R A SRR B L RSO RBVRREEE. FRHRIE TS R R

A 4 A 4

FMTF= i ] % 51

FMTP= i H] & A M3 AnE JE R AR A
FMEREBEREZSH L0 BOEERE
AT 5 B AR ] AU T R, AR P 75 R % Al
o [ 7= i RATE 75U T SR o 6 B A R T
BATGRE. MG TRES 6, 28

_ —%,
&2 J5 12 B B AL FMT A= il o

EMT7 it J53 8 7% ]

B R RIE R M R E AT, NI 22 7 %
FRIUMEFRE LS X NinEREAE, OF
EHNR s W W& DR AT R IR 8
RAERRE, DMRIEERL SR sl TEH
K PR oA P A R S ST BRI

&5 FMT ffil & i i il


www.cjco.cn

& B AP R 2023 5% 50 £% 18 41 Chin J Clin Oncol 2023. Vol. 50. No. 18

WWW.cjco.cn 925

6.1 LRI A4S

FMT F 2 P FE SR T LA, 764 FMT
A= JERE, Al I AR e M A AR Y 2 OCE 2L, iX
FEA BECRIE AR )2 4o . FE LA BE S PR A it
RS B fveise NAHAR B BRFAME S, T5 Z0H e A\t
AR L A5 BRI, T A (e R T B, fit
AR Ve S — AN R A AR, S RS . Bl
T AT ARG A2 4 DB, — kB
B, SR BB AR 1 D BEARZS T Ol FRE A5 3
B N T ERIE FMT 828 4k, b i vk 75 24 ™
F& BRI, T 2 [T A (g RRIR T . A LA
RASAR R TR A SR AR D MR =
KH B, T PR IE AR (A TG 3% e 4 95 s s AT ] W] BB AE
FMT & Yo 32 IR i v sl B0R A . B AR BRI
RS AR B, AN AT HE, FEE B . FRIA 2L
WIREHE AT RS, O T R HRRSE AR AR
R HRRAS, BB W D A B L . (AT
BORERRE E A AV A, TR EbAE 1 R
TRMERRRARDL o 1) (AR R AT B ARG AT 2 S
AL, XA F AR AR FER A AL, T AR R 1
FEARE, LHHIA G BBk,
6.2 JiE BRI

1 TR ARSI 1 25 SR T T 48 5 FMT 19 50,
FMT ZCRATAT I F e sl LRI (%) A RS
KR S E R BN, BMERAS  [al— s,
AN B AT RE A AN A ML AR fE . PRI, AR
PEPEI R i BE PR AR VLA A A S B, A Bh T
KAFETH FMT BIRI7RCR™., B, Sz iigiE
PRLFRARGLIN, 2 X S AR AR v Y B 1 PR 2R T DNA K
WMo XU TE R T i, 75 2R MUAR R 20
FEAS, 2B DNA, #E1T 16S V4 X Il 7 #0122 3 R 2H
PP, A MgEsE NG ia LS . Z2RR0E 1R
RAFE . 16S rRNA Kl AR, T 280 DNA &
TR, BT R R, (R R AE e M R
Ff B A LA B, HALREIR A B AN B AR K, Teik
R B b AT A B 2 o LA A A 5 JCSE R T Re (S
B, AN BEIE TR AR RN N I X B (R D R T
FELI (A TR0 7 JRE DR ZH 0 3 AR 358 v, T DNA &
BISZ, AR 2 B R R e, (B
g MFEAS HPRICE & 1(E 8.
6.3 Lz AR

FMT 38 10 %] 838 A 1 1 i A A B UG B e
SRATRY T AR . i Ao 2% L B A
FAMEAREAR, FMT 164538 Ik HL A VR ML A S Bt
HIBCRIEAAE . $2 T FMT BIGI7 208, Al LI AE
RSB ETA T HYIA, FoRHE KRR . 7]
DIARARB R 1Y IM 47 s DA S B -1 3 i R X

KB AR A o A R BR, SO T
T AR VE LA L B AN 8, Ml 5 22
AIRERRRIE (10 alpha ZAE1E FEVEIEES . A 45 14
AEWR A S B LA AR ) TN
IR, sz AR B T3k F &, WF9E FMT BT ]
FRPBIRRR L [RITA R I, TR e PR DA B B
RGN, IR N R ARG | K, SO RN %
P AR 2188 ST R A 5 | L Y5 T R AR 2 PR
T 2R, 3o 6 WY TR A X AN [ FMT - FCR
F3Ah, AT LU X AH DGE MAIE H ) G 8 T B RE R T
FE, MNSCHE R JE 25 JE BENR TR ) A I, G5 W Bt o,
W EIPERENRACAS . ZRLR I RE, sifE M THEE 15
PELNL; QLT TE AR SIS W U2 A R A ks 7
WA ARG AL D REFR bR . WFSEBEARA il i
S, WA RSERFEPR (AR | V5] BMIL TS
A5 ) MV PRI B BRI R A AR A RE P55 A AL i re A )
B AR A B AT R AR R KR, T ARG T4
RANBE AR Tk . IEARRISZ IR E
PSR IR AR LR (AR R TR R P s A L 24
AFBLIFAE PR AAFBEA R

FEVUEDSIE SHMES TV ER SRS
FHERR:

s
Bl FHEZER:

o BB b

T B FlERSOREE

SRR R A R I R B

T % EBEREMRHARER

R ARTPREOREEP TR e
Z 5 (LME RS HIT):

AR DN = NS EERE

B £ AR RS RIS A B Im I
HLBERE
P L R e B LR L
JEHREA IR B B
AR TR R B
T OB A e
wAM BRI R AR
BRI R R R B
AR O AR
2N AT LG BERE
FEE TR M R R B
20 IRE— BRI — R BB
X AR A AR SRR B
PUN SIIPNE YN SV

dsE RIS = N Rk

DI = AR BB

W s
X TRAH
XBJEC


www.cjco.cn

926

FE RS IR 2023 5% 50 5% 18 1

Chin J Clin Oncol 2023. Vol. 50. No. 18 WWW.cjco.cn

B R
Fr 5k

LA bR = e
I PY R E AR

FR/ANE TRHIR M o — B e
U PEERAB IR b
s RO R ERE

sy
i

TR AR A
WHEA 5 = AR BB

PG R R IR B

JEFERE bRt NIRRT

T Al I AR R B

T o EAERREEMRAL AR R
T B BERERIER

RIEY BOUBHOR AR B

RN JTRANIETAENGR

fit A AR ERERE AR — M BB

HA LR AR T e B e

VEBSZE LR B R A L
st AR
BB AR R B R R

KA
fsa
K R
IREF
SRHE
JE
JA R

AR [l B~ e b B =
HilRe B

F T RS R T R B
R B R E P TET

B 2 Bt — M m e e

PP R RIS IR 27 e A T I A= B
TP A bR = e

PEA:

(1

[2]

3]

(4]

[5]

(6]

;R AR IR R B
T B FERERIIER

+ DR R B b
ASCICROMHR A 5 R BEIZE5T Fl g e o
SE R

Liu Y, Wang Y, Ni YQ, et al. Gut microbiome fermentation determ-
ines the efficacy of exercise for diabetes prevention[J]. Cell Metab,
2020, 31(1):77-91.

Paratore M, Santopaolo F, Cammarota G, et al. Fecal microbiota
transplantation in patients with HBV infection or other chronic liv-
er diseases: update on current knowledge and future perspect-
ives[J]. J Clin Med, 2021, 10(12):2605.

Cignarella F, Cantoni C, Ghezzi L, et al. Intermittent fasting confers
protection in CNS autoimmunity by altering the gut microbiota[J].
Cell Metab, 2018, 27(6):1222-1235.

Chahwan B, Kwan S, Isik A, et al. Gut feelings: a randomised, triple-
blind, placebo-controlled trial of probiotics for depressive symp-
toms[J]. J Affect Disord, 2019, 253:317-326.

BR5e 2858 B RIAETR YT A PERS A BT 0 B/ D).
RINEFR,2023,40(1):15-19.

Gopalakrishnan V, Spencer CN, Nezi L, et al. Gut microbiome mod-
ulates response to anti-PD-1 immunotherapy in melanoma pa-
tients[J]. Science, 2018, 359(6371):97-103.

(71

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Tanoue T, Morita S, Plichta DR, et al. A defined commensal consor-
tium elicits CD8 T cells and anti-cancer immunity[J]. Nature, 2019,
565(7741):600-605.

Langille MG, Zaneveld J, Caporaso JG, et al. Predictive functional
profiling of microbial communities using 16S rRNA marker gene
sequences[J]. Nat Biotechnol, 2013, 31(9):814-821.

Laudadio 1, Fulci V, Palone F, et al. Quantitative assessment of
shotgun metagenomics and 16S rDNA amplicon sequencing in the
study of human gut microbiome[J]. OMICS, 2018, 22(4):248-254.
Joseph TA, Pe'er I. An introduction to whole-metagenome shot-
gun sequencing studies[J]. Methods Mol Biol, 2021, 2243:107-122.
PR TR 2. T ot Sk D PP (s [ R A FH M) (T/CMPA
010-2020)[J]. * =l S A 2 4+, 2021, 16(6):738-740.
Sanschagrin S, Yergeau E. Next-generation sequencing of 16S ri-
bosomal RNA gene amplicons[J]. J Vis Exp, 2014(90):51709.

PR IR A R 0 IR 5 43 % e A k2 i DR 00 8 AR G0 5 5
TR B PRI AL & ZR 3R D] AR e 6 R~ 44, 2020,
43(12):1181-1195.

r R 2 R S AR S b 2R 5 2 B R 2 S RR
STADGHE RGO AR L SR ] bR 24, 2022,
49(12):711-717.

Wang J, Liang J, He MX, et al. Chinese expert consensus on intest-
inal microecology and management of digestive tract complica-
tions related to tumor treatment (version 2022)[J]. J Cancer Res
Ther, 2022, 18(7):1835-1844.

Gupta K, Walton R, Kataria SP. Chemotherapy-induced nausea and
vomiting: pathogenesis, recommendations, and new trends[J].
Cancer Treat Res Commun, 2021, 26:100278.

Razvi Y, Chan S, McFarlane T, et al. ASCO, NCCN, MASCC/ESMO: a
comparison of antiemetic guidelines for the treatment of chemo-
therapy-induced nausea and vomiting in adult patients[J]. Support
Care Cancer, 2019, 27(1):87-95.

Ando T, Sakumura M, Mihara H, et al. A review of potential role of
capsule endoscopy in the work-up for chemotherapy-induced
diarrhea[J]. Healthcare, 2022, 10(2):218.

Hay T, Bellomo R, Rechnitzer T, et al. Constipation, diarrhea, and
prophylactic laxative bowel regimens in the critically ill: a system-
atic review and meta-analysis[J]. J Crit Care, 2019, 52:242-250.
Agamennone V, Krul CAM, Rijkers G, et al. A practical guide for
probiotics applied to the case of antibiotic-associated diarrhea in
The Netherlands[J]. BMC Gastroenterol, 2018, 18(1):103.

b E U P 2 MR S AR S 2R 5 2 I E AR S S T
AR AR AH O v [ L R LR 0], ) B PR 27 A 7, 2021,48(3):
129-135.

Reinhardt C. The microbiota: a microbial ecosystem built on mutu-
alism prevails[J]. J Innate Immun, 2019, 11(5):391-392.

Noor F, Kaysen A, Wilmes P, et al. The gut microbiota and hema-
topoietic stem cell transplantation: challenges and potentials[J]. J
Innate Immun, 2019, 11(5):405-415.

Cario E. Toll-like receptors in the pathogenesis of chemotherapy-
induced gastrointestinal toxicity[J]. Curr Opin Support Palliat Care,
2016, 10(2):157-164.

Tanaka JS, Young RR, Heston SM, et al. Anaerobic antibiotics and
the risk of graft-versus-host disease after allogeneic hematopoiet-
ic stem cell transplantation[J]. Biol Blood Marrow Transplant,
2020, 26(11):2053-2060.

Schuster MG, Cleveland AA, Dubberke ER, et al. Infections in hem-

atopoietic cell transplant recipients: results from the organ trans-


https://doi.org/10.1016/j.cmet.2019.11.001
https://doi.org/10.3390/jcm10122605
https://doi.org/10.1016/j.cmet.2018.05.006
https://doi.org/10.1016/j.jad.2019.04.097
https://doi.org/10.3969/j.issn.1001-9057.2023.01.004
https://doi.org/10.3969/j.issn.1001-9057.2023.01.004
https://doi.org/10.1126/science.aan4236
https://doi.org/10.1038/s41586-019-0878-z
https://doi.org/10.1038/nbt.2676
https://doi.org/10.1089/omi.2018.0013
https://doi.org/10.4103/jcrt.jcrt_1444_22
https://doi.org/10.4103/jcrt.jcrt_1444_22
https://doi.org/10.1016/j.ctarc.2020.100278
https://doi.org/10.1007/s00520-018-4464-y
https://doi.org/10.1007/s00520-018-4464-y
https://doi.org/10.3390/healthcare10020218
https://doi.org/10.1016/j.jcrc.2019.01.004
https://doi.org/10.1186/s12876-018-0831-x
https://doi.org/10.1159/000501237
https://doi.org/10.1159/000492943
https://doi.org/10.1159/000492943
https://doi.org/10.1097/SPC.0000000000000202
https://doi.org/10.1016/j.bbmt.2020.07.011
www.cjco.cn

W E MG R 2023 F5 50 5% 18 M

Chin J Clin Oncol 2023. Vol. 50. No. 18

927

WWW.cjco.cn

[27]

[28]

[29]

(30]

[31]

[32]

[33]

plant infection project, a multicenter, prospective, cohort study[J].
Open Forum Infect Dis, 2017, 4(2):0fx050.

Andermann TM, Rezvani A, Bhatt AS. Microbiota manipulation
with prebiotics and probiotics in patients undergoing stem cell
transplantation[J]. Curr Hematol Malig Rep, 2016, 11(1):19-28.

Lin Z, Igbal Z, Ortiz JF, et al. Fecal microbiota transplantation in re-
current Clostridium difficile infection: is it superior to other con-
ventional methods[J]? Cureus, 2020, 12(8):e9653.

Rashidi A, Shanley R, Yohe SL, et al. Recipient single nucleotide
polymorphisms in Paneth cell antimicrobial peptide genes and
acute graft-versus-host disease: analysis of BMT CTN-0201 and-
0901 samples[J]. Br J Haematol, 2018, 182(6):887-894.

Quera R, Espinoza R, Estay C, et al. Bacteremia as an adverse event
of fecal microbiota transplantation in a patient with Crohn’s dis-
ease and recurrent Clostridium difficile infection[J]. J Crohns Colit-
is, 2014, 8(3):252-253.

rh AR B 2 25 LR 2 43 2% T 2 M 2 2 e ) S i R 3 1 T 2
JERA VAT MR RGP L K IR ()2 R AE Y PrE £
(2020 A=) ). H A I i 2 44 75, 2020,41(7):529-536.

Xu LP, Chen H, Chen J, et al. The consensus on indications, condi-
tioning regimen, and donor selection of allogeneic hematopoietic
cell transplantation for hematological diseases in China-recom-
mendations from the Chinese Society of Hematology[J]. ] Hematol
Oncol, 2018, 11(1):33.

R R I 2 2 00 AR B T — AR A B P S

(34]

[35]

[36]

[37]

(38]

(39]

[40]

D] P E A 25 AR, 2022,34(2):223-227.
Allegretti JR, Mullish BH, Kelly C, et al. The evolution of the use of
faecal microbiota transplantation and emerging therapeutic indic-
ations[J]. Lancet, 2019, 394(10196):420-431.
Cammarota G, laniro G, Kelly CR, et al. International consensus
conference on stool banking for faecal microbiota transplantation
in clinical practice[J]. Gut, 2019, 68(12):2111-2121.
He RQ, Li P, Wang JF, et al. The interplay of gut microbiota
between donors and recipients determines the efficacy of fecal
microbiota transplantation[J]. Gut Microbes, 2022, 14(1):2100197.
Duvallet C, Zellmer C, Panchal P, et al. Framework for rational
donor selection in fecal microbiota transplant clinical trials[J]. PLoS
One, 2019, 14(10):e0222881.
Zhang BZ, Yang LX, Ning HB, et al. A matching strategy to guide
donor selection for ulcerative colitis in fecal microbiota transplant-
ation: meta-analysis and analytic hierarchy process[J]. Microbiol
Spectr, 2023, 11(1):e0215921.
Costello SP, Hughes PA, Waters O, et al. Effect of fecal microbiota
transplantation on 8-week remission in patients with ulcerative
colitis: a randomized clinical trial[J]. JAMA, 2019, 321(2):156-164.
Bokoliya SC, Dorsett Y, Panier H, et al. Procedures for fecal micro-
biota transplantation in murine microbiome studies[J]. Front Cell
Infect Microbiol, 2021, 11:711055.
(2023-07-25 Witk)
(s 0RO H5H)


https://doi.org/10.1093/ofid/ofx050
https://doi.org/10.1007/s11899-016-0302-9
https://doi.org/10.1111/bjh.15492
https://doi.org/10.1016/j.crohns.2013.10.002
https://doi.org/10.1016/j.crohns.2013.10.002
https://doi.org/10.1016/j.crohns.2013.10.002
https://doi.org/10.1186/s13045-018-0564-x
https://doi.org/10.1186/s13045-018-0564-x
https://doi.org/10.13381/j.cnki.cjm.202202019
https://doi.org/10.1016/S0140-6736(19)31266-8
https://doi.org/10.1136/gutjnl-2019-319548
https://doi.org/10.1080/19490976.2022.2100197
https://doi.org/10.1371/journal.pone.0222881
https://doi.org/10.1371/journal.pone.0222881
https://doi.org/10.1128/spectrum.02159-21
https://doi.org/10.1128/spectrum.02159-21
https://doi.org/10.1001/jama.2018.20046
https://doi.org/10.3389/fcimb.2021.711055
https://doi.org/10.3389/fcimb.2021.711055
www.cjco.cn

	1 IM检测技术概况
	2 IM检测技术流程
	2.1 检测流程
	2.2 核酸提取及文库制备
	2.3 上机测序及生物信息学分析

	3 肿瘤治疗相关IM损伤
	3.1 化疗所致IM损伤相关的呕吐及黏膜炎
	3.2 化疗所致IM损伤相关的持续性腹泻

	4 造血干细胞移植相关IM损伤
	4.1 移植前预处理引起IM失调
	4.2 抗生素应用与移植后CDI

	5 IM技术在allo-HSCT中应用
	5.1 益生菌使用
	5.2 急性胃肠道GVHD诊治

	6 FMT技术
	6.1 供体的筛选和管理
	6.2 肠道菌群检测
	6.3 供受体配型

	参考文献

