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Abstract: [Background] The renaming of “microbiome” signifies changes in the conceptual
understanding and research methodologies of microbiomes. [Objective] To understand the
development status and differences in the field of microbiomes around the world and provide
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countermeasures and suggestions for China to promote the research and development of
microbiomes. [Methods] On the basis of the results from policy research, bibliometrics, and
patent analysis, this paper compares the status of the microbiome field around the globe from
four aspects: strategic environment, basic research, patent layout, and clinical translation.
[Results] The global strategic layout of microbiomes was led by the United States, Canada, and
the European Union. The basic research in this field has gradually deepened, and the patented
technology has entered a stage of rapid development. However, the clinical translation of
research results was insufficient. China started late in the research on microbiomes but
demonstrated rapidly increasing basic studies and patents. [Conclusion] In light of these results,
three suggestions are proposed to accelerate the development of microbiome research and
application in improving one health in China. The three suggestions are establishing a
regulatory system aligned with development of the healthy industry, strengthening the role of
microbiome enterprises as innovation leaders, and fostering talent pipelines in the microbiome
and one health fields.

Keywords: microbiome; strategic layout; patent analysis
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Figure 1

Trends in the publication of global microbiome basic research from 2010 to 2023.
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Table 1 Top 20 countries in the global microbiome basic research rankings from 2000 to 2023
e EE X 5 R KICH G H
Rank  Country Continent Publications (paper) Percentage of publications (%)
1 /¥ China T Asia 69 098 28.1

2 FH USA S Americas 63310 25.8

3 1% % Germany KX PN Burope 13 640 5.5

4 BERA Italy WM Europe 12 342 5.0

5 Ji[E UK {3 Europe 11 682 4.8

6 JMEK Canada S Americas 10 469 4.3

7 5 France FX PN Burope 10 393 4.2

8 FUPEF Spain WM Europe 10 032 4.1

9 WRFI. Australia RPN Oceania 9514 3.9

10 H A Japan TFM Asia 8 601 3.5

11 EP B India T Asia 7711 3.1

12 fif 2% Netherlands KX Europe 7106 2.9

13 B 74 Brazil Y Americas 7 098 2.9

14 7 £ Korea TP Asia 6710 2.7

15 it . Sweden EX PN Europe 4612 1.9

16 i+ Switzerland FX Europe 4 434 1.8

17 17 Denmark EX PN Burope 4310 1.8

18 A} Belgium EXM Europe 4265 1.7

19 # 2% Poland EXPH Burope 4218 1.7

20 % Wi Russia [ Europe 3566 1.5

i EERECE 36.9%; 35U 3 [EA11 AL 80 877 &,
diRERECE 32.9%. £ HLIX 4% [ & SCR B
e S . BRI . SE N TE S AR B R O T R
SRR A X B, 3 ] Ak AE X 45T
A 37
23 FEMHRUA

TR P A 2R SRR 5T A R AL SR
B2, £ 3), KCEHATT 20 BIBFEHLIG 2
MAE 3 A 7S, Hdr, £ 8 AEFAL
P 26 127 s B 8 MBFFEALIA 4 3C
23 035 fis WP 5 AIFFEHLI & SC 20 418 i o 36
] 78 AF 2 ML B R & S B AR T 455G b
75 BT HLRL S A A XS 438 S 5 AHL

AT HE, Spaleh EREERE . R R
FFEB WL | e EARO A2 B A [ Aol oK
o 9% FE AT S WA ZE AR M0 2R LRI 5T 18 5C
P EANTF A BRAe L, PR N ER Z £
WIC™ H Bl =2 e (A5 A ] 538 R
24 SIXEMH

THUAE P 2 S 528 5 R Top 20 1 3C
Bk (R 4), IrEEZRREENA 155, 85I
WK s 11 090 K X EESCRR K Z 4L 7E
2011-2014 4[], BT UPARSE. phyloseq T.
H | QUME2. AWMt R 5IEHENIIESE . 7
1 7 T P R R 45— R AR SY
R . BREESL, BEEIIR Top 20 Mk SCEZK
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T2 20002023 FEIKMEME REMARHRE 20 HARNESHER
Table 2 Distribution of the Top 20 research institutions of the global microbiome basic research from 2000
to 2023

XI5 WEFERLR T3 A S H 1

Continent Distribution and output of research institution

B EEEB A, 26127 )

Americas USA (8 institutions, 26 127 papers)

R it 23035 5, Hrb, BE@ A, 12706 5. WEHESF(1 A, 3199 ). EEQ A, 2685 ).
Europe FEEQ A, 222555 HE A, 2220 5)

A total of 23 035 articles, including France (4 institutions, 12 706 papers), Spain (1 institution, 3 199 papers),
Germany (1 institution, 2 685 papers), Denmark (1 institution, 2 225 papers), and UK (1 institution,
2 220 papers)

RIAY HIE (S A, 20 418 %)

Asia China (5 institutions, 20 418 papers)

3 20002023 FEKWENBEREMMARHZ AT 20 ARV

Table 3 Top 20 research institutions in global microbiome basic research from 2000 to 2023

75 MR RIE Jt I K

Rank Name of the institution Publication Country

1 o [E#} 22 B Chinese Academy of Sciences 9102 7 [E China

2 S 2% University of California 7753 % [E USA

3 Wl K 2% Harvard University 4184 ZEE USA

4 15 P [ R A B i 55 PR SRR 5 B 3669 7% France
French National Institute for Agri-Food and Environmental Research

5 2 E B F B2 158 s French National Centre for Scientific Research 3668 - # France

6 Hh [ Ml A A 3641 H1[E China
Ministry of Agriculture and Rural Affairs of the People’s Republic of China

7 PP T 1B 4 95 25 D1 25 Spanish National Research Council 3199 FaPEF Spain

8 WiTL K% Zhejiang University 2977 /1 [ China

9 T ] R AR 1 PR~ T e 2871 i[5 France
French National Institute of Health and Medical Research

10 Z W FE 2515 4 4 Helmholtz Federation 2 685 f&1# Germany

11 HZ K2 Ohio University 2560 [ USA

12 B ZLPE {5 K 2% University of Paris-Cité 2498 #:[# France

13 FEE AL HR US. Department of Agriculture 2479 £ E USA

14 p E £ Bl 24 B¢ Chinese Academy of Agricultural Sciences 2478 H1[E China

15 {9 % ¥ 35 M 7. K2 Florida State University 2468 %[E USA

16 ERETHE U.S. Department of Energy 2 381 FE USA

17 Wk B 2% B Harvard Medical School 2227 FE USA

18 B A HE K 2% University of Copenhagen 2225 7} Denmark

19 [ Ol K& China Agricultural University 2220 H1[# China

19 1& 3K 2 University of London 2220 e [H UK

20 57 BT K 2% University of Texas 2075 2 [E USA
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R4 2010-2023 SFRIEME R OB S SORHERET 20 IXE
Table 4 Top 20 cited articles in the field of microbiome from 2010 to 2023
Fro bRl WK G AL PN H A
Rank Title Citation Corresponding author’s Country  Publication
institution year
1 UPARSE: highly accurate OTU sequences from 11 090 25 BR 2 ESES 2013
microbial amplicon reads University of Michigan USA
2 Phyloseq: an R package for reproducible interactive 10 415 W fR K2 ES 2013
analysis and graphics of microbiome census data Stanford University USA
3 Reproducible, interactive, scalable and extensible 9 848 SR Z R EF! [y EH 2019
microbiome data science using QIIME 2 Northern Arizona University USA
4 Metagenomic biomarker discovery and explanation 9 494 e NS ES 2011
Harvard University USA
5 A human gut microbial gene catalogue established 7 446 R HA i [ 2010
by metagenomic sequencing BGI Genomics Co., Ltd China
6 Global, regional, and national prevalence of 7 056 (P Ay N ES 2014
overweight and obesity in children and adults University of Washington ~ USA
during 1980-2013: a systematic analysis for the
Global Burden of Disease Study 2013
7 Predictive functional profiling of microbial 6 409 e NS ES 2013
communities using 16S rRNA marker gene Harvard University USA
sequences
8 Diet rapidly and reproducibly alters the human gut 6 168 Rl NS FEH 2014
microbiome Harvard University USA
9 Global patterns of 16S rRNA diversity at a depth of 6 043 B P hi £ K2f ESES| 2011
millions of sequences per sample University of Colorado USA
10 Ultra-high-throughput microbial community 5978 RN % 2012
analysis on the Illumina HiSeq and MiSeq University of Colorado USA
platforms
11 De novo transcript sequence reconstruction from 5431 Hi B EE 5T ESES 2013
RNA-seq using the Trinity platform for reference Broad Institute USA
generation and analysis
12 Introducing EzBioCloud: a taxonomically united 5281 HIR K | 2017
database of 16S rRNA gene sequences and Seoul National University = Korea
whole-genome assemblies
13 Human gut microbiome viewed across age and 5049 (P Ay NS ES 2012
geography University of Washington ~ USA
14 The International Scientific Association for 4 898 EPRsE A H S or EE 2014
Probiotics and Prebiotics consensus statement on g USA
the scope and appropriate use of the term probiotic International Scientific
Association for Probiotics
and Prebiotics
15 Enterotypes of the human gut microbiome 4678 BRI 43 F-HE W S = 73 ] 2011
European Laboratory of Germany
Molecular Biology
(fF2%)
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K4
FFo bRl BB G AL PN H A
Rank Title Citation  Corresponding author’s Country  Publication
institution year
16 Structure, function and diversity of the healthy 4 544 e NS ES 2012
human microbiome Harvard University USA
17 A metagenome-wide association study of gut 4397 e RIEH o 2012
microbiota in type 2 diabetes BGI Genomics Co., Ltd China
18 Linking long-term dietary patterns with gut 4262 AR K EH 2011
microbial enterotypes University of Pennsylvania USA
19 Impact of diet in shaping gut microbiota revealed 3766 i BAS B2 K BRF 2010
by a comparative study in children from Europe and University of Florence Italy
rural Africa
20 Gut flora metabolism of phosphatidylcholine 3 741 AR 222 EH 2011
promotes cardiovascular disease Cleveland Clinic USA

A RO 4 8 AN R R, ARSI g o
. PE R RSO, BT IR R R R
7 446 K, RAEREEH GEIRVES A0 F 2010 47
K2R 3E 2o 7 BE D2 e g Sy i N R U
B S RE B

W [ —4E [F]—A BSI 28 h R RTAE
SCHERE S R U s B EA TR HEFERT 1%
FIE SCHE R B 5 5. X2 BRI D i R O
R G1Ie SCHEAT A T R B, 2010-2023 AR
], PRIk RSG5 323 . XMAERS
5 1eSCEE T 200 R E R TS KB,
BN IX A1 3 314 4, fEEA R 532 .
k% 531 F . BRI R 388 . BRAIAF«R
376 . far 22k # 350 s . TUPEA K3 294 5 .
Gk 2% 226 B . B L&k 216 . FHEK
201 F . FERII & 200 s SEUHBIX A 3T
25790, KEKRFK 2199 K. IMEKR KT 380
WPHHLX, FEEE 1406 55 R, W
KA A4 338 I o

AR —E R E LR T AR SO B 36
PSR H i ab T4 se i fir, {H i T3P FIRR
A P RIBEREBE IR A R, TR iR s
W] BB T SCH I <D RN " 38, H

] 7 12 A0 R B i J LA Sk A 45 DA 56 [l
FAF, WERIE— Y A, BAPE
ULAFSRIE SO BT, (HAETE SCRR M2 )
b 2R T

3 ARMAENHRTRAXIY
Zal}

3.1 EFHIFHES

it P A P B 2R R OC F2 A 7E incoPat 4K
PEEEPIFRA R, TP REE R R R
W, T 2K W« ((TIAB=Microbiome OR “fi
YA OR “IHEYIHE” OR “gut microbial” OR
“gut flora” OR “MHiEHLAEY” OR “Hyil ##f”
OR “J5 7 41 2% OR “virome” OR “phage
therapy” OR “Wi R {4577 OR “HHfFEHH” OR
“microbiota transplantation” OR “J [# il 7] OR
“GERAPIZ OR “live biotherapeutic products”
OR “# B4 A% OR “probiotic composition*”
OR “Dbacterial populations” OR “gastrointestinal
microbiota” OR “bacteriotherap*” OR “Zl| & ¥ 77"

OR “microbial community” OR “F:A4:EHE” OR

“microflora” OR “microbial group” OR “microbial
population” OR “microbiota” OR “intestinal flora”
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OR “gut microbes” OR “microbial* composition*”
OR *“gastrointestinal microbial” OR “symbiotic
bacteria”) NOT TIAB=(“HLiE¥41” OR “R il
YA W) AND AD=[20100101 to 20231231]
(KrZ&miE . 2024 422 A 29 H).

M 2 AT LLES], 2010 LK, @Rk
PIRERBORAE THRE R R, LA 5 L0 K
#, 20102023 AFMAHR LA HIEILT 31 951 F,
20112016 4%, BEHRE . KMZE . AKILIERY
i R H A SR B E 2 R YR R ST
RITH , WA E R BOR A R R, B
FEHUA A A B i AT AT 0t ki s, &
Al R R AR 2017 5, AR
REARLHHREZRME 3 000 £, HARANHIEK
JERLE, 2021 AR LR HIE R RS A T FE(h T % F)
AN TP FIEHE RN S pg i IS P, i 3 AR A B0
SR EE %)

3.2 EEFARKRFEMS Bt

MALASKIE AT (B 3), HEAHT 10 /Y
FWRUCHPE ., £, HE, HA . P 5,
P S B far 2t A, Hp, ORIET

4000
3500
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851
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L ) R T
Patent applications (pieces)

2 887

PR R LR RIERZE, b 10 648 1,
di EERE R RIS R 33%., HEZAE 2 (2
S, HOEE SRR E A HIE R 21%, AT
D, e R0 5 ] 2 0 T S BOR Q H, H
MBI 2 M R ERE R 54%. Ak, E
MASERE . HAS . EDRE, DL R Ak 2 i |
PelE L B far 22 g L IR U T TR
A BARA SR o

MALAR BirHRTE (8 4), HEAHT 10 /Y
RABKARDC N SEE AR AU ZH 2
(World Intellectual Property Organization, WIPO),
KR % F| R (European Patent Office, EPO), i
B HAS R ORI g R A Y,
[ 3ok 2 [ 52 D K DX I 2 2R 4 5 1 & A B i o
2R LR HERED 86%, &KXk, R
e sEEH A, EMMSERE . g
AR, W B A E i, VI 4 R R A I
BLFRT 10 2o Horb, i Hp B 5252 19 2 F) 50 B
%, UL FE L AR P AR U R BR B
i,

3446 326
e 332

3 146 32'38/'

2714

1706

0 1 1 1 1 1 1 1 1 1 1 1 1 J
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
AR

Application year

2 2010-2023 FEIKMEMBRTIB EFIRIFEE

Figure 2 Trends in patent applications in microbiome in global from 2010 to 2023.
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Figure 3 The main technical source regions of patents in microbiome.
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Figure 4 The main technical target regions of patents in microbiome.

3.3 EERIFENM

P e R U & R BT 20 44 1 H i
UL 28 1N 5), B8 9 ke, 19 4
k. WHIENM TR EDIRE, EERZ, A
134 HRESE, 44 BafEsEE 14 B

BE 1A B 24 SERE 24, PEE LA, et
AN BB LA, Iwdl 1AL Bl 14y TR
XIokE, U 13 4~ BRI 9 4~ S 6 1~

AT ARBE, SRR F I LA $ R A
FHRE A SRy, IF BAY & 4 =2 g 0k,
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RS 20102023 FREVIRE R GEE FI RIFHER BT 20 B9
Table 5 Top 20 institutions for patent applications in the field of microbiome from 2010 to 2023

P9 LA FR AP CIRT N T
Rank Name of the institution Country Patent applications (pieces)
1 uBiome % [E USA 304
2 YLF§ K2# Jiangnan University H1[E China 273
3 Rebiotix J[H USA 192
4 Snipr Technologies Limited W E UK 132
5 University of California £ E USA 121
6 MaaT Pharma 7 [# France 115
6 DSM IP Assets B.V. fif 2% Netherlands 113
7 Kaleido Biosciences FE USA 113
8 Pherecydes Pharma 7 [# France 110
9 WL K 2% Zhejiang University H1[# China 106
10 BioConsortia [ USA 98
10 Psomagen % E USA 98
11 2 4l K 2% South China Agricultural University H1[# China 92
12 Nestlé Hii -1+ Switzerland 91
13 Flagship Pioneering % [E USA 83
14 BioGaia Bt Sweden 82
14 Tata Consultancy Services EJJE India 82
15 Indigo Ag £ [E USA 80
16 University of Minnesota £ [E USA 77
16 Seres Therapeutics F[E USA 77
17 Korea Food Research Institute i[5 Korea 70
17 Harvard University % [E USA 70
18 4D pharma plc J[E UK 69
18 Memorial Sloan Kettering Cancer Center % [E USA 69
19 Glycom F+7% Denmark 68
19 Pendulum FE USA 68
20 Agrinos R )E Norway 67
20 A A0k K 2% Nanjing Agricultural University H1[E China 67

I B SEAILRE 22 R A B BT o 38 U FR i o e
LB R 2E (9 uBiome A1, T 5 A R |
R s e Wy I SR e vk, LA AE
B2EE) ICT BP IR T H B s e 250 ; W
H1 3 i fe 2 AR R P ] VTR K2, A
SRt B SR B ECH S BRI R
ik 2 WAL P 5 1 Snipr Technologies
Limited /M, & A J5 B FHECH i, DA SGs (&
TAEM X ) DNA, RNA sigiikmysres . il
s alifh

34 FERARMIK

MEARM R EE (] 5), AR ET 10 1)
WYHEZ, B, sfiE . HARMENE, ME
£ A23L33, CI12N1. CI12R1. A61P1., A61K35
SUSHATH AR A R s BiE EHEA AT 10 AR
%, BRB W, vk BEE . s mEL, 0
TE A61K35. A61K31. A61P1. A23L33 540,
WA AR 58 o X 15d BA I Y R R P L X 34 33
BARHE . WAEY . BT IR R GRS
= FHC ) s R A B R 2 (R 6) 0 2 T ixX 2L ]
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Figure 5 The patent technology composition of the top 10 countries with the highest number of patent

applications in the field of microbiome.

HI AR R B R Rl K AL 3 A
LR E B MA Y IR, BRI ER M
MBSy . BRI R S R S5 2 U A
fi TRUEYIRE RBORSLEL T - bR, FET I
)7 A T8 e A D #E LTI L 3RS R
ST LR BIE SR, BT A P R B2
SIRTEORWIZ AT o AURIEL AU Tk
HEMAEDRENASRELASY . TR
b BR 2 A 5T
HIEREHEZ AT 10 SCME K, SR ME
TE A61K35, C12Q1. A61K31., A61K9 #114;
AAG SRy, BB FHECH o B8/ AZ R/ 0 04 I E
Y L Rr s S NN G 7L LN B U
FiR L SEEXAMARIERAL A A i . 2h
RE LR X R 2 W E AT TIRABESE , SRR
PN AR T O A P A TR AL A 0 E TR
BoRTE . RETEMA Y R SR UM%

Fln. LH US11773455B2 WFE T &
FHEMMAEYIT R SEARRS, ATH TR
Xof A Gl i S L Ath At R 0 A Bt A= 2R 4 T XA~ 14
Mk W B R — B s 2 R mg
US11697605B2 1 & Tt E W R B2 B e 3R
G5 TR I A k1

4 DIRBAEMFR IR ER
Zal}

AR S 2B EM AR,
THRMERASFER B LA . KRR EGIFRE
GEPR N TR R R VAR SC B o ARk, TR
FEEG T TR S I R SR S 1 e A T 478 A DB
B, W AR 2 E SO B P AR TR
FEI R Z —, R R 7 T8 A D) BE T
A 9 o A R ST B A B R,
HAEGEMAEYRR, HWEREETY. Ei
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Table 6 Interpretation of IPC (International Patent Classification)

RGO BREEEEE) BX

Classification Patent Interpretation

(maingroup) applications

(pieces)

A61K35 6 864 A A AN WG RA B) JSORA R s S 7 5 4 1 A
Medical preparations containing raw materials with unknown structures or reaction
products thereof

CI2N1 4831 WEEMA S s KUY B 4efFal iU E Y SO S r ks il sy
BEA MR SR ks R TR
Microorganisms themselves; and its composition; methods for propagating, maintaining
or preserving microorganisms or their compositions; a method for preparing or isolating
a composition containing a microorganism; and its culture medium

A23L33 4780 AR AL E TR E R AL s HL e Ak B
Changing the nutritional properties of food; nutritional products; its preparation or
treatment

A61P1 4298 7 T ALE SH 1L RGP 1 25 )
Medications to treat diseases of the digestive tract or digestive system

A61K31 3 644 A LA RO B BE 25 L 1) i Pharmaceutical preparations containing organic active
ingredients

C12Q1 3596 A AZIREBUE RN E SRR S T vk s LAY X RS W R A ik
Assays or test methods containing enzymes, nucleic acids, or microorganisms; its
composition; methods of preparation of such compositions

CI2R1 3328 % E ¥ Microbe

A61K9 2054 UEIRP) BRI RN 5 18 B2 245 I 1
Pharmaceutical preparations characterized by a special physical shape

A61K36 1990 AR A B, HEE . B Y SOLIRAEY
Contains products from algae, mosses, fungi or plants or their derivatives

A23K10 1902 ZPiE Kt Animal feed

A= W25 GRS 1 AT T [ e X A TRk
(Clostridium difficile infection, CDI). [ 5 %
AR ERE. A SRR, HAnE AR E
W25 A ab TP BB, Akt Eriin 2y
YL 3 A, A EE 2 ASFIRRKFIE 14,
A V. BiomeBanks iff % ) BIOMICTRA
T 2022 4 11 H SR B 7 A 2R
HouE BT, 2R AR S 2 AT RS
B TR R A M9 24 77 i . BIOMICTRA B 1ERE G
7 52 M SR AR T IR e P 3 B A I T AR S
JI 7 T R R T R BB U TR A
57, R ATE R LA IR 259 LB i 25 W0IA T i

FIE

€ [ Ferring Pharmaceuticals (%% il 24 )it
K HIFETFER ) Rebyota T 2022 4F 11 H k5%
=2 50 245 A B JR) (Food and Drug Administration,
FDAELHE BT, FTFREE 18 % DL AR AR
MERR R IR IS B A, P AR IR Y 2 {8 T
T 56 T E DR TE IR A 258, W B
T

3% [# Seres Therapeutics ff & 19 1 AR 2548 5%
W) Vowst T 2023 4 4 H 3545 FDA #ti
b, AT 18 % UL B AFE M HPUAE RIS
I7 5 B S R PR AR TR e, 3dE JH TR
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MR BRI IRYT , RO A ERER — K T IR A
WAL, HATRBEEROMR 4 FiREE,
BEEAMR 3 d.

BRKRE, ETEEERAEY GRS
I FH 5 T S T 8 2 Wl RIESY, RATS Ak F
PRI B BL, 1% JCxH s FDA # i EFRAERI 259 L
T o AHAE T 36 [ R I R ™ b 5 fb fig
HERA —E 2, X ERE, MEYHER
WIT IR e —HAZEN, IHKIGT
Gy AU E A SN R, 7
Frifk—2 A 5 EARFBrAHT, 4% 1
WEdshiie, Dhon R FLG A N FVE I, PRUER YT
M ke . . ARk

5 MMREBRRERENHERE
R B

AR YIRE R R JRIKYS R, 2Rk
AP F S A R LSRN B S [ L I R R BR
MR A e S, F 21 tHaawR e R T A6
AR . UHOE, R ERTUZE A E
REIIIEE, HLIFRE T HMP, NMI %— Z751
B R A i 258, R R LAY
R TR B AR AT IE R A T4, 3R
B UE YR RO — R IR E bR AWy, — 71
B2 57T EMP % EPRHEWRERE KRR
TR, FIEH R T — S E N R ERE
TEE DI RE RO THR, Re il 2021 4E [E 505 B
A TR AEY RS S A A E AR
T, AR ol TR A PR AR A SRR R A
A TR 2 O U A R T 7 A I PR

MHFISIRIE E&, SR YR RT3
HURA . 2010 4EHT, SBERIAPIHE R IS AT )5
REFEPTEMEYRER 5 AN I8 5 0 3 8
by 2010 )5, BREH . BIR2E. HA, w4

[ — 2P R TEAE AN R L AN )P 2 B
TR 2 T A5 25 F N IR A U 2R A AR A B ]
MAEAR G R, CE . B, PR, B,
delEAHARTEIE A . TR ) SR U T
ARG R S EERE I H . 2R T
“Pol A Wy 2H BB B A AR T T L AT S T

Byt , B WSS R TELAL
P ESE o

ERR S b, SEE . BIRZE . A
B B BRI DL ST A R R SR P (P )
TE DO 500 o S5 ) S kE s FEEIPRGAE
2 E B AE Bl A BRI G TIE R E R P51,
anEMP %, W AR E R ERITCIKE O R
ST DX ISR W R R A B s A R

FEFERRF R A AT, R E A YRR
BB 5T LU R 2 L I b R 2= S5 e i 92 ) 1
JEL TR, TR R T A T4
BRGSO, B I R L S
JFFEAR . ZREFAY . B RGEREAS5IHR 5
Br T H 1 3 -UE WA AR Y S 2 A5
D7 1] A WD R G 2, AR T AR
WREAYEST . Rk, ARBEEEZ A
I T

TELRIER S BRI, 2011-2016 4,
T P RE 3R S AR AP UR I, & AR5
HENRKXIGK, PRENLBR T AEDRE
ROIRBAM K X5 Horp, FRIE A A4k
T WA 3R L R HOR B o b s 19 R R
TR S HAR H p b, 156 B TR i A P R 4
FREARME NSNS BT, IR
B AR R 2G5 5697 BOR S5 07 H A%
MRS MR, BRI T A
HER WG A2 97 sk T 0 B, MK
AT, SEEFRBSE, T R AL T i R 5

BrBL.
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XF L ABRUE VI RE R K RS SRR, RE
TR W 2R SRR AVT 9 B SR A B i, (LA Aok
B EEIER IR 5L R & LRI T B5R 1
Rk, EMAEDRE RSN ARG Z
MR IEEEE T 2RI . E
PR OCTEM R, TR e A Wi 2R U 5T W A7
FEZENE . AERIAT R )2, TR S i R v Y
TIAIE AR 45 5 S AR e AR 5 30, W K2
BB AR M2k B 4 5 AEFERIAF T 200, TR K
SLRbRE T B A A LA, RS 55

SEIA 7 BN 5 FERRIE R 5 R Ak
[ 7 5 S35 1 B Ak N FH R 7 M A A A
G202, MR DL EHEHE BTG IR AL R, I
HAEREARTFBYS TH E5E PR K A2
PE, =z g8 — 0 B LAY S EOR AR,
BAERAMEEAOC, T hE 5H# . B#S
. AAEE. AR LEFEZADYERE FiE—
k. X, SEU Earaiie, R EM
A e R S AR R R AR DL BUR R o

(1) 4 5 R b & JR A E Iy 1 W A A 2R

2016 4F 6 J1, FDA kA T X TR AEY 2
(live biotherapeutic product, LBP)#Y -1l R 1
AR, (AR IR IR A2 KA T BB bR,
IR T 25 B AR iR s AR ) 2
A S A TR R, RTE RO ST B 2R W
R, X EER E R R A 20 R R 5 36
EfFAE 2, S AMafin T — A e e £
[ FDA B W% T PR I PRI 72 PUA T A
Pyl S 526 B B R BT EESR ) (2020 AEES
43 57 RS0 2 1 PR 2 B B 5 4 R 4R
S ) (2022 45 17 S IAF LR 1,
A YIHE R 5 ARG R T R, DL
ZHO N S5, 5 2535 [E FDA
X PG AR AE P25 LBP HAIIG R 30 CMC 481

SeH R E WA TR, R AT X B iR A A ER
B, M AR TR i PR

(2) AL A PR AR Al BT 3 (A o

FURT, 31 AR Wi 28 5 A B ™k % )
filf 6 R PR R A BE AT, Al AEE AR A A
J B REAAEBORZE . X, FRIE 55y
RARTEE WU AE 2R 5 R A BR U Sk Al 51 52
FEAERT, 519 R ARk 7l % E R TR 4
Q0% BERLEE . BRI RETTIR, HESh R
Al Rl E BT . R SE IR MU AR NI RR |
PRI R SRR . BRI R SRR
A BRI R I BOR SR ST, S
QI R B A o> 0, R AR AL, W E
R AT Bk ST i BRI 4 o DL G B
PR RBAFHE R AL 0 AbR, SCRe
oAl 22 Sk AU QUG A, =BT LB
O TREGFEHG . SORBI G LR
B LG o SO RE YIRS AR
GURALH AL, SCRFR /ML R R

(3) TG PR 2R 5 R A R ASTIEAABE BA
R

NA DR G S ME— AT, RREAS
BAA 2 T AW AE W A 20 5 DR A B ™ S B A%
PRV AR AL AT S 4605 0 SRR
Wi R AT S A RHMA R B, S Y
FHEE, YW, TR FEE . EEERAL
MG, BRMAEYERESRAL . FSEH
SRR BN A B R e, H S B A
G RAERA A EE AL BUR BT A
TRACTTRAA . EHRREANA . SRR
PIie 2R S R AR B ST L S5 AR, 5
25 S B BB R U H , @)
T A AR A SRS, DU DAl A
AL
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