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Abstract

Metabolic biology represents a cutting-edge interdisciplinary field that integrates
biochemistry, physiology, genetics, medicine, and other domains, aimed at elucidating the
core metabolic mechanisms underlying life activities, the patterns of metabolic changes
under physiological and pathological conditions, and the interactions between organisms
and their environment. With the advancement of genomics, proteomics, metabolomics,
and related technologies, research achievements in this field have grown substantially,
expanding from traditional biology and medicine to encompass chemistry, food science,
environmental science, agriculture, forestry, fisheries, and engineering sectors,
demonstrating remarkable interdisciplinary characteristics and application potential.
China has emerged as one of the core research forces in this field and exhibits tremendous
development potential. Research in this domain holds significant strategic importance for
addressing major challenges in human health, food security, energy, and environmental
sustainability.

Currently, metabolic biology research focuses on several key areas. In "Metabolism
and Disease," emphasis is placed on elucidating the molecular mechanisms of metabolic
disorders (such as obesity, diabetes, and cardiovascular diseases), identifying genetic
susceptibility genes and key regulatory targets, and developing novel diagnostic and
therapeutic strategies. The core of "Metabolism and Drug Development" lies in
strengthening fundamental research "from zero to one," discovering new targets,
understanding common pathological mechanisms of metabolic disorders in major chronic
diseases, and advancing innovative drug development. Additionally, research
encompasses "Metabolism and Proactive Health," exploring molecular mechanisms of
lifestyle interventions; "Human Symbiotic Microbial Metabolism," analyzing microbe-
host metabolic network interactions; "Metabolism and Agriculture," improving crop
metabolism to enhance yield and stress resistance; "Metabolism and Synthetic Biology,"
designing and engineering microorganisms for efficient production of valuable

compounds; "Metabolism and Biomaterials," optimizing biocompatibility of biological
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materials; "Metabolism and Biomass Energy" as well as "Metabolism and Carbon
Neutrality," utilizing metabolic engineering to promote renewable energy production and
CO: biological fixation; and "New Technology Development and Metabolomics,"
advancing high-sensitivity, high-throughput analytical technologies.

To drive the strategic development of metabolic biology in China, it is recommended
that the national level strengthen top-level design and resource integration, establish a key
special program for metabolic biology, and construct a National Center for Metabolic
Biology Science and Technology. The key special program shall support exploration of
major scientific questions and breakthrough of critical technologies through multi-
dimensional strategies, facilitating the integration of basic research with industrial
applications. The National Science and Technology Center is committed to establishing
advanced instrument-sharing platforms, building national-level metabolic disease
resource banks and distinctive natural product libraries, developing artificial intelligence
systems for metabolic network analysis, cultivating high-level talent, and addressing
bottleneck issues in key detection instruments and databases. Through these initiatives,
China's original innovation capacity in metabolic biology research will be enhanced, the
healthy development of related industries will be promoted, and robust support will be

provided for national health and economic development.
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(2) U] AR GEAA BT IS S A TR R A S X 2%, S0h LR AT B e AN
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PA—3fi 2 AR A IR AR W T PR AR AL B R B AR A oo RS 1 TUA A, 8 T
2 TCA AR S B TR R . ARG RE R, v it BT R U AR ) o B IR ) )
R R IR YR AR R A RV AE IR E TR R SRR R R
BB CEEEN, FIFE, B ATE AP 40 ) 5 - f S AR S L BF 5 AT
KA 0 F R} 2 e IR B S

EZIGHTSS (Strategic Research) 16



2.9 R S5hxhFikiAIE
2.9.1 SREROHE

s I 4 — LR — 43480 T BRI, 2 RN T R B TR A
UL — BRI 4] P R 2 L/ i 7 A ) — AT SRS R Y
W TR A AT BSR4, ST K3 — AL
HEWC” . 00— AL S R b — MBI R ST P R . A0 S
CLRRBR . ST A F B A 2 PR M0 B T — UL BRI R 72

SRR ERRHL 00 T R R IR TR A RGO AR 6,
b A RIS AC PR = A KR VA 2001-2010 45 60 4 BB AR 24 0910 1 7 44
RHBRHECR G 14.1%. H5FCU 02 U BE A I 1 R T — FUALBR B LR,
BRI “XUE” H AR BIEER AT R . ATHE R EIREL PR b
SRR, BUREZIY . RS R R TR, MRS . &
i, TTHRSE IR B B

2.9.2 KERERBEZ OBEARE 5 KB R 3

(D AT R 2 REmDCRUR G B AY,  DUZ A BTt oS8 moa Rk A
FH B RO KB ARIRRIE . R VA5 AR A 5 40 1AL T 2 S 2

(2) BT R AR B BrR, Q248 AL vE OGS o DAL AR B U
PEAEYDCE B BREINLE], I s BB A YR 2R 2

(3) FEVTF N LI BRA D) RGET, I In) R4 G o] 10 544 [ e A= P AX
W A4S, A3 ERC N TR B CAER T REASTER, DU e 20 FH N Tk
RA?

2.9.3 REKHFRHIB FTERM S K4

S BRI BE 7 O R R AEYDE G R . 2013 4, HUR-MERIA - ik
oy R ERRE SAOLHT Tk 5 oo AN [ BUR B Br A FREE & B B Bl 6 &k

H
SEPLITH (Realizing Increased Photosynthetic Efficiency, RIPE); [FIiY, fEKIEE S

fXEEEAZS (Strategic Research) 1

3



a5 C4 HFRKREIH, BIEM K C3EMSUERCH C4 A TIEA. LA RIPE
FEBR C4 KFETH S R3 A, His EEE @SB CEIEH G A =T &
h, $EE T RS VERI EBRATTCRIBN, QU 7T DGR & A AR T OB
THLAEYBIRAE T 6, RAEEYDOL G A ERG - R E R . 5ITFE
I, 2E SALK WIFUAsr Y H, HEBEZE S ERMCRRES SIRANE, &
AR R AL, BNETRAR AR, S INAE ) [ B S P [ 5 B e AE -3 v ) A7 B e 1]
BETT R THED BRI BE

PG R 2R AN R U AR . AEOE S VR R GUAE ) =400,
B TEAE [ e EAL T AL B . G EAE 01 BSOS Uk, B [H A S ]
il AN Lot G 2R B AR AR S A P i S5 AT SO RIS R VR T 7 DL (i
B [ 5 5 T, 3 A2 U B S FRIRSCRI AR [ 07 1) A8 B Tk (H2, AOLIR
I L I N 7305 1 B FOAE [ b b AR ERB KT o T AEAR AR ALY OE T
[[PRES]INES SO (e oy R g

JUE R ERE SO RAE AR SE B G IR I N BVl . [ e ks st
T S N ST AT 1 R R, (B W PRSE AT L, EEEREEEE . AR
PR AR Z L PR J 55 5 T A AE e ZE B . DR N i & B~ R T
HR R B A A R AR I P S R T T A ) KRS 55
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