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Abstract: Synthetic biology is a multidisciplinary field that has revolutionized agriculture by designing and
constructing novel life systems. Due to limited arable land resources, it is inevitable that soil will become polluted with
heavy metals, and that pesticide and fertilizer residues will accumulate, resulting in low crop photosynthetic efficiency.
Traditional agricultural production cannot meet the challenges posed by modern food demands and climate change.
Compared to traditional agricultural technologies, synthetic biology presents a promising approach by incorporating

advanced technologies into agricultural systems, allowing more efficient and widespread solutions to global agrarian
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challenges. It represents a strategic high ground for addressing population growth, climate change, and promoting
sustainable bioeconomic development. Synthetic biology has the potential to enhance crop photosynthesis, optimize
nitrogen fixation mechanisms, improve biological stress tolerance, increase crop yields, and optimize nutritional
quality, thereby promoting sustainable agricultural and ecological development. The advancement of biosensor
components, gene circuit design, and related technologies can enhance the utilization of free nutrients, such as carbon
and nitrogen in crops, while decreasing reliance on fertilizers. Additionally, by integrating microbial chassis-based cell
factories, a sustainable system has been developed to convert biomass waste into safe, nutrient-rich fertilizers, enabling
efficient waste-to-resource transformation. This article reviews the development history of agricultural synthetic
biology and summarizes the latest research progress in synthetic biology technologies widely used in agriculture,
including gene editing, metabolic engineering strategies, the development of biosensor components, gene circuit design
and artificial intelligence. The core application areas of synthetic biology in agriculture are elaborated upon, including
improvement in crop yield and resource utilization, enhancements in stress resistance, optimization in crop nutrition,
and refinements in microbial interactions. Finally, the current challenges facing agricultural synthetic biology and its
future development trends are discussed. The multidimensional application of synthetic biology in agricultural will
facilitate the circular utilization of energy and resources, effectively ensuring food security and promoting the

sustainable development of agriculture in the future.
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Tablel Key achievements of synthetic biology in agriculture
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Fig.1 Advantages, disadvantages, and classification of synthetic biology chassis in agricultural
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) nlsGPS1 A1 nlsGPS1-NR ", 1 [ 5 ] B2 ) Jas9-
VENUS Al mJas9-VENUS "7,

B 7 UL B MR R AL AR A, I —
TEBERR Y AP AT BT W AR A% 8y o A H ()
ol fEMR TR AEKIIRE, FEHAAE
TR 2 EAA B e . Rk, S 7 IRIED A K
HII 23 A8 A o BIF SR N GO KT RE % 0 A B A
U R B AN A B0 AR A B AR W AR RS .
M e A ) A% IR A AR ) A2 B 1 e B
WEHREFE TSI ESE . EAEYE A KAl
W M [ B, S =R (TNT) 4
Y AE YA R AS AT DLBR s O I 4 R AT [l 2%
A R B AR R DR A s Y, T SR AAT
LWL D5 G TNT AR 4K o SR AL ) 5 W 58 1 7
F T S 5 1 R e aE T Y AR
Bris gk g, s N REME I DNEM |
KPR HPEEROCEREE, SC8L TIiE A (ROS)
BRRIE ARG Y, AR ROS 15 518 12 R
Mroégft 7o TR, SRMEY) Jl i H e kAT
lacZhnic, #— BN T 788 =R IR 0 B 1 o
EMEAER M AR R AT AT TE A
B, WA TN EEE (nELE. E
BAEIERE 5EE 8. flwn, FIHKRGE M
B DR A B 1 T LR I 1 R SR AR ) 2 S A
TEVETE R s R A mT o 3 A 0 A TR m DA U
TEY) B 2GR, MOk afm M A

PUBT ALY IF I 4H 1 (ORB) 1B A4 7 B ik 48 4k
M T A VLAY RE R ™, BRIP4 B AR
FF 1 S8 i 2B 0t R O R R DT A IR AL S A
LW JTURE X B R TS et AT B R B . [
N T BRI IR X AR 5 4 4 A T A 14 8 i x
EARME - B AR E A SIS R RS 0, B
R R RS e . AR s [
Bb, ARl R A W A AR BT R ANHETT AT B TR
/DA B BRS8N A B - 33 P RRERVE R, R
REBEARO B A B2 T IS Aith

3.4 EREMOERT

5 TR [ % U R R L A R T AL R
PR IE I RE I A B B N 2%, AT S B AE )
R R M ml gm FE M o A% G 0 45 M MR 10 7 ik
{187 BEL RT3 A TR A P 38 A T L X 3 R kAT
o 8 BV O B SV M R P AT . B, R
R e (i CaMV 35S J3 3 7Rk B #4liyE 2
3 T 1R G S O TR T VPL6) ST ) v 4 5 i
ik RIE, BEARE—wERE LA EK, H
& AE AR AT RE S BRI B A Y 3R R AR
e M2 R, BRI RG] Bk B
ANTE] R B B B R ) MR BRCRE R 45 A A7) ) . BR 855
B9 R IR RIAB A W, —DE
BRI A 8 o = AN Th e AR B A il AR RS . AR
AT 28 o A& AR RN IF B & A s R 2 (5 5
X B (5 54 DNA. RNA 8 57 25 A3 5 B A
ZIRE NN G AR, BERETEREZH
PATHE R E I S S, AT 38 NG %[5 5 15 14
DA A e M

HAl, T2A =MEAHTREMYERE
KA R R B . EARE RS, DNAGGEA.
CRISPR T #t £ K (CRISPRi) ™ 124 jx b3 ik
AT DL & SO 1) SE B A /R 3§ I8 B

A FE A A K B — A S Y
il U, Wiz A G B . 0 R U
VI3l E S AR A B 2 — AN AND ], f# I DEX #1141
Ji 8 B4 7 % S 31 20 0] B By Flp A1 B3 = 2H i (1)
Rik, LN FAF SO A R F R E
ik Al IR B R 1 JR B 73R4 PhiC31 Al
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Bxbl 22 A MR A M, SCILAEMR K H WA 4R 5 5
RIL 12,

P BB SR T (aTF) & —Fh 4 & e
DNA F AR5 8 E, A LA AR i v B 7
BT AR P T DL B A S SR U
Ferreira fll Antunes % "> F|H aTF 5 T2 5 8 T 45
B, SR I JE R R I o A AERE A R R R R T
BRIt 2 Ak, AR R P9 3 AR AR IR B 1 X
SEHL T aTF ) HE R [l % ] DL O A= P 4% I s R 9
YA &S . Liang 55 " F H Csy4 5 G018 5
AKFE I NOR [, SEBLX H )5 X 5 400 1%
). Bk A, mRNA 2 B CRISPR £ 5 (40
CasRx) 1 RADAR £ AR Jy%E T RNA [0l % JT A 12
BT g ey,

CRISPRi 8 1o 40 2 K] 4 53¢ 1) A2 4 A1 A A SE B
X Bk R R IA s, G U 4 Ak R AR TR el o B
(A, AT RE 8 LE AN [R] K P XS 4 8 45 H i) &
PR B B e R . B, 2T CRISPRI ) NOR [
LH A A A sgRNA fA/ERS, dCas9 54
AR g, R DR ) 2k o B R D AR
A sgRNA NFAE (IR R ik, XAl R T BASE
R S A DA B LA A 5 T

W4, R G U DR (R AT 1 AL T s
JEbr Boo Bl an, AF YW F i g i I e 4
scPlantDB  (https: //biobigdata. nju. edu. cn/scplantdb)
1 FRLAH B 53 T K 2F Socrates A kBl R HEE T 41 g
FRUHE VA B 7 A XA ) %, AT AT A
S ER R R E AR RS HE AR U TR RIE
Vb 2 B AFAE R e v, KB SR I R W A R
PERAERRAE o JE o S s A ol A
S B R M AR HE IR T A, AT
DA |1 % D e AL A A HE ) o 30X — SRS A B AR
AP AR I E AR KR A G Pk
AR R SE R R SR BEBIET R TR TT R

3.5 AIEgESRIEHENZ

NTE RS KRB R A 2 L e el 22 An3h
SEECE A 45 A AL T A AR DBTL JA 3 o
Mok TH. AR EES@Elt. Tk
W1 A% S DL R TN 5 B v 2 A [m] % T $E T

IR TT 58 o X B RY ] DL Ak 2 55 2% 1) 428 [ 2%
(AR 2t AH BAE T, JF Tl 25 20 2 AA 6] R & i
BERAT N Y X A T H AR TR N E . &
G AT MO T 57 3 % B2 A S 56 v A e i
P, TN TR A o AR AU AR 3 A% I T TR
it K A AeT 5 0 AR A R T AL X — i R . BUORTE
5 WA G0 ChatGPT A, BAMY AT LAAL B H SR 5
&, & LLH T DNA FE A B F 508, SEil
A A 20 IR S B B 0 i F A T R
JE R BT RE ) R T A 1 KE F S DNABERT
ITT R, A BT SRS B 4 42 JE g 0 X ) AR ) 2 A5
B TN B 5 DR - 45 G 7 s RE ik DR 2H TR 4% T A,
KT Sy 5 B [ i B SR I R & . 4t
TR [ 45 A6 RN A A AlphaFold A B 20 i A= 4 27 )
Bl A Y scGPT 75 AR b & i AR W) 2 b R 45 46 B 2
YEH . AlphaFold 1 424 T~ fi S 3 (1) 25 3 45 7 Tt il
TH, "SI & AP =485, &R EH
TR R AR, AR TE A U A i
HOR AR 1. scGPT 45 &8 % 1) B 20 i ) 5 4
P, 7R M 28 BB U7 TR BRI ) T
B, 35— mUeE SRR B, RN LR A
AlphaFold % it T GmSWEETI0a I 37 % [H] J8 2 [A
GmSWEETI0b ¥, 18 3 2 [K g 4 5 1) 3 58 1
HWEZ e ), ML T KRE & E Mm
Hpr U

SE (A1) J3EAY A — Fh i ik AR AU B AR A i i SR AR
WICEEAR, Tz TS REE. Brik A me
A FRES, NERAEMFRME T &AM
AR 10T s SRS . R A AR R BN
JE AP TR . N, BRI gmiEER
MEBE L&, DR T REFEWREN
RHFN G 3 IR d s AR, OB N AR RE R T3
PEvcit, € m BEAG SR A T BT B SR g AL . 8
W EA Tz B TR AR, R HUERTE . L
SUIRCEE /DA N - S B a s 1118 W R E RN
71U SRR, N TR RERURL A R A Y1
iy, wnTUSEEEWATJ1, WOk AR Y AT R 4L
R g . I KBRS EES, T IF TR
POvEIR . )P 55 AR R SRS, AT D ok &
A F IR E " RRAEEDER, HEE
L KBRUEAE L, IR A U TH AR AR AL 2 2
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5 REIER AR L FE ", Bt R g HA
T Re R A AT R R A R SR 50 Hs, T R fE
AL R RIE, FRE I TREAED RPTmR i 1.

b & G RCE M ER 5 RO SE BRI A W 4 A,
Ay 2B PR 1) A S AR T R SR AL T 1R R R . il
CRISPR-Cas9 £ R HI S, WEHE S T EY =&
Uik R AR SR RS AT DL SR AR W B 5RO
A ) A R AR R () R AR Ol AR i T S
DF By DA [0 01t m] DASR T A8 90 38 B2 55 5
(o B RE 77, AR REAR L R G B e At (2.
T2, BATVEIRGT & B 2 18 A A3 (1)
HARRH .

4 AR itk

AN A B A 2 B B 3825 ASUAT BLSE B
BAEMI D AL, TR ML A e S B, A
ST B 10 R I DR KR A 40 B0 ROk, AT HE 3 ARl
MATFFER R g T ol G AR R R T
TN, BREREEY RS REN R
SRPU . mACIEME IR OE LAY TR
Ji T o

41 EEENER SRR RE

A A F AR YR R T R E K
Wi, RHEERAESHREMHET M. &
e, A VER REY A KA A A B IK
7, dEE g EEHRIHEDN A ER R
A 26 7= 5, AT A 28508 X6 ik i 0 AR e A A7) Jl
PO e R GO, e R TR A K R A v TR R
X I e A 25 A NE I B AT B 4 3l 4 RO R e s X
KR
4.1.1 HAEm®ZEEZ

(1) Rubisco L Rubisco s& & /K CEH H )
KEEEE, A1, 5- BRI (RuBP) Al—A>
CO, RIS 73 1 1) 3-8 IR H B2 (3PGA) . {H
2 HH T Rubisco flE L AFMRAR, 9 1Al TR Ak 20
MR, BFFN R CEIRR T % Fh 2 5 Rubisco
PEREMI SRS . Hh, REZENKEIKZRER
Rubisco I 5 i fH A0 B3R (AR A AR s 43 ke v

R WA 5 A R D AR S Rubisco M7, K iy 2 4L
W T il A T 44 S 1) Rubisco M. {HL 23X B w5 Ak i
(AR #0 75 B m CO, R AR ', W FE 5|
A CO, iR 45 MLl (CCMD . H 4, C, MY+ 1)
Rubisco 8@ & L C, 5 9 & 7~ H 5wy 19 4 40 3% 1
Rubisco M1 /\ P K& (RbeL) I J\ A/ WP 3
(RbeS) 2, W7t AN 34 C A0 1 32 ¥ RbeS 58
2 AR /KFE RbeS, 3R 15 2% 2 Rubisco i 7K F& 2 21
HLF 5 CAEY) —FE R AL R ™. & 4 RbeS
AMLHRE 5 7 7K AE 4 Rubisco HIMEAL B0, W58 T
FLAE IS AN B T T i D Re

(2) CO,M4ENLH (CCMD) SIAMY HEH
HEMOCLHE CCM, KER CCM & —Fit T
VR A% (pyrenoid) MEVIWEL AL CCM. &M
A& 2k 4R 7 B Rubisco il it ¥ -V AH 20 25 (LLPS)
TR TR X ==, AL 52 it 90% [ Rubisco. J
10 D fie A2 3 3 3 3 i i A1 B i S 3 7E Rubisco J&
Fil & #E CO2, /D HIP I . Adler 25 M) JE b B R
TR H A 78 CCM 1 51 N\ T DUEE T8 40 R 3R A0 20
e, Wit 7R ECCM 3N Y T R .
BRIt 2 AME A B #E CCM 5| NPT TE, BHFFEAN
OB 5NN SR E 35 1) CO, iz ¥ ] 5 A 50 5%
Al Ictb . FBP/Sbpase 3 4¢ i 1 /KFE L4 fe /i i
F:% [153]0

Ty /N T S N i IR I L 3 AR R A
A LARRE s L COL KT, s IER, #FFEA
O 2 R T AR 0 S AR R T R b 1 R
A B R Al (R 9T B g — A A O e A T
A IEH R EE A 1, X7 N A CCM L
il TR B ik SRR T RS IE B

(3) C,EEIINCHEY) CIg&Ew & W4l
JL AR 4 P B R AR . AR, BRI
i X P B R F2 AL B (PEP) i 3 P4 L () CO, R
b, FEAE CRRTE R B A0 B R, T 56 B e B
(1) C 4% 1 S AR P e R KR 2%, T
FN R —H I C A MR 51 N DU 3R C /)
HeA AR R T, JKFER CIH R T AT C,
FINBINGER, ¥ R R B AR A S5 A S IR
WAL, flan, Bk Y R 2 E
KEGNKFE, M /N CIEH, B AR AR R I
H PEP i@ S 0, REAA RLE = T Co,, (Hi2E
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A WLEEE BB R R B, U C B R A 5
AR M XRE, BT COREER A R A
P, NTORH SN CARMITI SR A7 £ B R B

(4) WG G NP B, SR B
FEAK C M iR R AL %, SEU= 21K 4 30%
P sm U SR, F A GG PR AR AT e
THMAEIE T AK. Bk, NTHERIREEER
2, Hurm s R e fEEy ik s N2
O IE IR 55 B SR AR AR R VY. GOC 3B 1 5
A, FRLERZNEYERIIEZEGN, HH#
o2 SIS UE B T PR U AR T . AE KR ZR R AR
e 5 5 B R R I S B imGS, KRS P R A ) 3
T, e B R G I R 11 92> R A A R R 3 i e
#5717 GOC 57 i 1) e 5 DRI /K g R bk 2 Bt O & 280
AR EMA SRR ERE N . B, WE
O A5 N =GR 55 B & 15 KT B
& oy fR AR U I A 1) AN R s HE ) & I TR AR A il
FISE LR & B DL K AT Bl S Al i AR
VISE R IR & IS ORI S s . B AR
WA, CRFRRACHRIDGIEI CO,RETBUR A A 4%
b 5EFAERIMEEG, GRS % 5] N 155 5
BRI AR B 1 AR ) B A v T 20 40%
412 HALER#®ERZ

i e RS R — MK H bR B BAAS
WG RME Y O 4 5 BB T T % D) SR A O
R, ANMIABL I SCE B YIEY, HHae% A 3=
il %, 14 Joyn Bio H[H 0 T2 " w2 A 32 [ 4L
YER AT DR m e = & H i A PR 7 sUse s
VEMIRIE EFE . — 7, K U8 %GNS
S B E A . O, AR
RN 5 T RME Y 1 3 48 56 R AT HL 5N B b
Y, BB REMAERIAERR. AT
LI A G HEFA, C&A U RIESSEY A
it r R 2 RO ) T AT M Y, DR R AN RTE K
I B NN O /R (7 L =S h i
o5 N AR, a0 gl N % B pif (vaf/anf)
KSLHAEMH A E B R HAERRBBIANCE
ZN YT, SRR, KRE. EK%. I
ok, BFEFON T AEKRE R IS A A, e
W R IA T TR EE 7 1% Nod {5 5 32 1K B 1 MINFP.
MLYK3 Fl LjLNP 5| & [ iR EB AP [ V., Nod {5

TREFET (NP BuEH, 2ZERHEY A
KA FRBE . A MK 22 1 e 58 DR R 20 AR B
A=) 18] 2 ST R STA A 5 A5 Sl B, WA IR
ER DGy Ak e NS E SCE S (2
R RN N ARk, BTN ROA T EK
R & AE T, WTORIR AR 7 & — AR AT
X 1% B PR AT Sk DY A A, S B L AE AN AU
AFAE TG O [ VBTSSR iE 1 2% B Bk AT LA
JZ R T E R E T B RS A
T 51 N MR B ok 2 0 [ A 230, 5 2 ik
DAEPIRACE RIAAST,  [R] IR ORAP AR ML PR T {2 R

4.2

PUIENE T, A AR W S A AR L AT R A
37 . ) I I Y390 85 0 45 2R 4y de A
ARV E, LT RE R X % 25 PR B A B
FEY, AMUCABTIREED &, T Bk
AR AR 2 R0 o BRI, TR 829 K R] Bk b i

421 Adppria

T B REE. RSV R AR
VEIR = BB FH N . Vi SSUEw -8 T
. U PR BRI R g 24, RERAGMR
R B T AR e, E R A
BT RFMN ARG L ). B REY ¥
VT BT IX e S B IR B AL TSR K T
H, AT DUTE ARAIE 7= 5 A TR A sk 2D VR o Ak 2 Ak 2
s U7 B R =R R N AR e

O THEY R K EPUFE K (AMP). AMP &
AT LA 1) 3% 58 2 Bl SR AR I N AR, R AT
ETAMRR e R B R GHh ' AMP R 24K
VIR JEAAR IR A ) CL R ST, 0 3R D T R
FlEE 17, g D AMP B JE R 51 N AR ) B A
4, WFFN RO LG B A N TE BB Y EE
E ™. HEr, EMEYD BRI K
2 L OKFERRE T R T AMP IR R, B AR
SRR LEIN [P

@F F RNA F#E (RNAD  HL i SR 370 2R Ak
R R . RNAL B SRAEMHURMERN 5 — A L
H, 385 5] AN fefs £k RNAL G HIEER, BT 5 A
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GAAT DR i A R B SR A O B R R AR
i 3@ 3k A5 A0 RS I AR 22 Rk CYP3RNA, HE[A) 8
JIBEHI3A CYPST 3R, B 7 B8k D 51 S 1 Ak
FER T A 8 I ) K B R ) R R R T
H, EAERNALR SR SEIL 1 % S5 B 1A Rl
G /R 2 S o i B R T i A
b2 A 25 5% BE ) U0, e Ah, RNAGHLH AT DL
) o) S HAR 00 B ROR X P L, R
B T — R R B AR, RN RF K
RNAi HJ 3% R4, M58 B B0k dsRNA B 45
K, N R H R R upSe B R B E Y
fitgr T A U7,

)77 S A B I AR P . M B
SRR A 2 B YU R IR AR T, T L
RO JEAE T, X — WL AR F 1
G Ul A BUE AR EE A AR, BT
HARAED RPN SIS D&
B AR, ] DU AR 7 A T A S R A B
eG4 M g A AR v R B A TR A & AT
ITARAG, ST % I A 2 B ) S AR R, IR
AT U
422 A HE

T2 BB, m RS AR A Y ia g ARl A e
R BRI M U H T B A R RR B A
BB R A A 2 T B & 2 3 AT
WA FE S, DA E H R sR R
YRR E ST U, AT REET, BHYE
WO AH QDR DA ik . B AR PR AP M S R, 51 i i
RRABEE R AR B TS, DUARBR AN
055 AR R L Th R o I — R RE VS R B AR i 3 R
WML, HETCA 2 A 08 5 K i e FE I 40t
B, I SEIAED PR AR T U H AT R
T FE AT LUK B N =AW M

OUUEZ 5B ERY I E RS EDIER S
AR K ). KIBIEEH (AQP) CAERS
YEVI I Bt 510 07 43 2R 47 B S A, OsRINGzf1
TEKREH I L, W] LB (2 OsPIP2; 1 & A
1) B i Sk 4 = K FE DR ZK BE 77, ANTAT 3 =i AR P 4t
S FEEOR ML F AU s Y R
FAABAL I A e SEBL T M P R MR &

QFFH it R i A R4 m A PR .

BEVE 7T 5 Wi 1 i LR 1) e S R 7 T LA 28 e A
HOENE IR WNIAR S S o R A NISAU VA RS
PR A3 2 e 5 /N 35S R B 1A N T
Fealfhe, B IFRAE 7 6 MR AR R T R 2
B RUREN T, B AR RS B R AR AT R S e I ik
TEAHET BB A T 3K s GUS ik i 4 K 1) R A BE
J1. WEFREE KRR, LR E 7 sQBh AR K S 4
TR AR TR 7N AR A B
i R v B I R A 7R Ao =i A T BN 2
USRI g P AR R 8 AP SRS . R 2
W25 SRR KRB EEN, NI RKREMHE
ffE st R e T &AM TR, BBk
PR — R B 32 AR A WS 1 haa R
WEY), WMEER . SR, SN N
A BT AR B30 26 1 T 4E 3 A0 I 2 58 A T A0 20 i
s Y BUEHYARIK IS E R A AT Y
AR TR R BRE . & RAEY IR IE
PATREAC P2 ™ AR B @ R AP 70, T $ e
YR

W HT AL WK I RAF . RALEM R
T PR /NTF I, 3 e 2 R A1 P 42 ) A 52 4 A K 23
Tk o WAL RERPUF AN, FEY
BOARAT L F 8t S ALAT s b T 5 A R K
IS, R PURE . BN s
RALALR BT T BRI IR TR, Bl
Fomn YRR U A TR B, R RS
RO Ky R . BITE 2, SRAEYEAITR
MR 574 1 189 5 1) CREAE 4R 1t 1 2 Thse H 9 K T
Foo @ it U@ 3k L BuE iz & i ia
Wi N LR 1 ALAT . AT BUEE B AR TR 5 R
B R R RO . XL R AAUE B T IR R
MR 24, O RO TRAR A AN K B H i J6 R
FRpt T RS AR AR TR TT R T

4.3 FIEF=EMK

15 H AR K E UL A S5 5 T BRI 5
T N RATE I8 7 SR A i gy e 0 ok
TEREA . 5] A& 8 e v DUk iR A= i fg
JREAE BB A BRI AT — 1 S R L 2 Y
Wiy T B AR N G R T R R A TR



%£6%  www.synbioj.com 1011

AR, MR TREMERYGE, EMh 2R
BRASORIARNEE (B3, GiEdEER.
MEILR. EARMEMEYE R (EE
. RHE MR AT HEEAMIE R
R OB IR RS IR T 3 D B A LR
431 %AE

Y A B 4 FE MR OE R A2 3 Th BB 6 7 I AL
&Y, JUTRT 44 23 0] 08 ik A A P sk
HWSTEAED P SE . 4EA: 3 A 7038 50 A0 7 F0 f 2
NETHAEGHEEEH, caEdRiEhgzmit
UG PR IEAE 1 I 1 SEI S & ) 4
Fo BIEAEAERBZ 50 MR FEIRG . #f
ZRGIEA K. RN T R AW IFH) PDXT.1 A
PDX2, {ARZ YA R BIKERIINT 445
# ik GTPCHI. ADCS. HPPK/DHPS ! FPGS, i
DREHREPEERB FEMINT 126 "7, 4
ARC FUIRMER P+ i 3= K
P, A AL EE R AR AT NA
AL, U H 2 IR 4 IR E B GGP (GDP - FL b
1L ) F1 GME (GDP H 5 b 22 ) S5 /4 i) 1%,
FE Dy # 55 BY L R EL D R RE B b id R 1A GGP,
TE LR I L 3 AN P ORI K RE P ol Rk

Vitamins

VA: VB VB,; VC: VD ; VE

GME, ¥l R CREMIN. A KD, YR
LS R G0 02 2R G i R TR 8 R, B ke
Jf b 7- i S [E BE (7-DHC) #4844 K DK
TR RN . BRIEWE AR, 8
iy % SI7-DR2 SE B4k A= % D, [ i A9 i 7-DHC (1)
R, SI17-DR2 £ A 47 508 7-DHC ¥ 4 Jy i [ %
N 5L D] o 56 (1) 75 0k R AE SR AR, I AR SE
FEAE YR AR R D, IR B 4 200 ug/g DW AT 0.3 uglg
DW ™, A RKER—FREE AR, ESR
bt RIE W ETIF ) Ae-HPT M At-y-TMT R, i
HERNDRZENHEERESERENM ™ (EY
A I sR AL, AT DU ORI A BRON R
I 7
432 #HELE

MBI R Z R BRI E TR, JUH R
FEERIA R, AR EE. ik, s
SRR AT BRI S A A AR AR
AR, SEEL T E T T R S E R
At . OA 2 AREUT TR S R T
SO B, KFEIRTL R R IA R ST IRTL AN
NASTSER 5N FER &[N, /KRR FL A Ak
[ & & ik 33.17 pg/g DW F110.46 pg/g DW 2,

Wheat i
P

-

Soybean

Trace elements

Fe; Zn

Sweet potato

Proteins Comn

Methionine; Cysteine

Cassava

Plant-based nutrients

Anthocyanins; Carotenoids; Polyunsaturated fatty

Camelina
sativa

Crop nutrition improved through synthetic biology

B3l A SRR E IR

Fig. 3 Improvement of crop nutrition through synthetic biology
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KE H RIEPU R TR 8k s B A B R IRTT Rk B (1
FERIMERH IR Z TS BIRE T 7805, O &E
w1 3~10F% P ANEHIERIEA SR,
TV LR S 1 SR IA I Bk i B L B IR VIT2-D FUK Fé
T, e &5 RO L TRl NAS2, B3I In T /N2 dhee iy
REE, FHEBEOmME bR S EHME LG
I B E A sE AR mE Y R R E T R IR
FE, WA SR CE R AN R ) R
433 &4amk

TRAEYREY E AW E BRI, (HIEE
ZRBKPFHIEMEARER, WEARALEREAR.
B IX — A8, B 5 T RN B AR BRI
R SR 2 S A U LB . 7 45 & 5 S R SR
flhn «Hefr HEng”, DAESE TR AR & & 1 A AR
P R, SLIE TR E S B E T
B, K It Rk ATP B4k By 3L KA i3k T
T PR 5 R S B R L AN ) AR R L e
AR E AIRE T 15%~19% F137%~52% 27,
FAh, EEEWAFE KRG FRF/NEZEEEA
FrRBAL, B AR TR DA R = A EY
HE ARG E. B, Tkd THPY LR (1) 7ok
AdRARERR T BRI EASE . K
Ferh 2 55 AREHE 15 KB 5L H OsASNIT )i ik 4
T OKFERFRLER (15 A P T BN 1
I, EFRH R, FFR LAE Y R B 0 3
YE BB RSB 51 AR S 5% iR — N R
BT .
434 HpiErE i

WH R KW MR Z R RS S
TN E TR AR AIEZSER
TER . FREAN—MRAEMER, HAEYRE
e ETERFm . KR R E K P AR DL s
B, oA B I TE T = A Y R AL T R N &R
Hp Pl SR N 2R Ak Y T R T BR A
B-tHE N ERAEMEBISF AWM E S IOk, @ik
INEEMLEEE (psy) FVABE LR EZ WM
ity CertD BINKREER AL, 390 /KRE AL+ p-A
B NRAERESE, WA e KBTI =,
BRibz 4h, 2 AR B 1) o-3 R B R Ak
KB R REE, THEZ TRAGK (EPA)
M+ AR (DHA), ARMHEDITE R EHh=

i

EPA 1 DHA, [t AL 2= 508 i 51 A\ 3K S8 5 17 2
A G BORE, SRR AT & o AR A
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