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systems. Compared with microorganisms, the genetic operation of plants has obvious shortcomings : not only the
operation cycle is long, the standardized component library available for use is very scarce, and the conversion
efficiency is also at a low level. These factors are superimposed together, making the engineering transformation of
plants difficult. However, even so, plant synthetic biology still occupies a non-negligible position by virtue of its unique
value in many key fields such as agriculture, environment and biomedicine. Because of these unique values, it has
become an important research direction in the field of synthetic biology. In recent years, with the breakthrough of a
series of key technologies, plant synthetic biology has ushered in new development opportunities. Advances in gene
editing technology and synthetic promoter optimization have significantly enhanced the programmability of plant
chassis and the regulation efficiency of gene expression, providing a highly innovative solution to solve major
problems such as food security, nutrition enhancement, and plant-derived drug production in the world. In view of the
development of plant synthetic biology project, combined with the evaluation criteria of iGEM competition, there are
many key links that need to be focused on. In the process of setting up the topic, it is necessary to accurately lock in
scientific problems with research value and ensure the forward-looking and practical nature of the research direction ;
At the design level, the modular design of genetic circuits is crucial for and enhancing efficiency and reliability,
allowing for the orderly regulation of complex biological functions. At the same time, the effective integration of
experimental operation and mathematical modeling can provide more solid theoretical support and more accurate result
prediction for research. In addition, interdisciplinary collaboration is also an important driving force for the
development of plant synthetic biology projects. The cross-integration of multidisciplinary knowledge such as biology,
engineering, and computer science can collide more innovative sparks. At the same time, the visual presentation of the
results can make the research value and innovation points more intuitive, and further enhance the application potential
of the project. The application of these strategies is expected to promote the project of plant synthetic biology to shine
on the international platform and contribute more to the development of this field.

Comprehensive design strategies for plant synthetic biology projects
(based on iGEM competition evaluation criteria)

02

Precise identification of
scientific issues

¢

¥ Chassis selection and

¥ Construction and application of modification strategy
v" Align with pain points in the

field and contemporary needs

standardized biological parts

v Design strategies for predictive
v" Interdisciplinary integration models
and technological intersection

¥ Key technology toolchain

¥ Precise prediction of experimental

v" Balancing differentiation
innovation and feasibility

results using biological
components

Keywords: iGEM competition; plant synthetic biology; plant chassis materials; biopart; innovativeness; gene editing
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Table 2 Matrix of dimensions for assessing the innovativeness of selected topics

Y RGEELN LaTRrS
Bl R G 75 5 LU L A8 B (B 08 BUE 5 1% S ER AR B H ) SR BT B FIR 2R A%
BB &7 RB e B (U A RF 57 1) CRISPR-Cas12f R 41 55) 4 LA B AR (Benchling TG4 e LEXi) oA Ty 6 92 46 94 1F 55
JS2FH BB P R 15 TP RS 2207 420 S5 (g /K R T S LA 2k B 2 K 58 AT 75 3R 4 HT (PEST 43 Hi i ) %
RYSLANE ST LB R U P (U0 45 5 ik A [ AR R 4 5 5L 23 B (Cobra HE Z2 EE 45 Cell Designer)

BRAE) S AE Bk - - DK - 22 217 (DBTL)
FIPEFR ™, R B = AL B B
BT IERA IR, diatafl REH
VAR IZ 8, LR E R R A v S I 38 A% [ 2 T
PR R AL AL, B DR A58 B T A 37 HL AT
WMo F5IAT B RIR R GIED R ZOR, M
TR TEAC R A R AR E R G, Hkis A5
DK% %5 5 DNA £ T H,  SeHl B R BEE R
HEZH e, BIDRE A 4 i AR R R B R G2 5 N H AR
VR T R a B 2 4 R R AL 2 AT
Jr AT, B8R R 4L T RE A T A B WA L R g bk
RE VAL A& & IR AU e tt J7 5 e BEARFR AL
AT A& B bR AL A W) O 5 TSR S B B
FIBRZ, & Rl SR AR R G Beih, TR AT ik
AL TETE 2

3.2 EMEHREYFINEREIEERE

FERY) & AV Z S, R R B
FEREATHE (O, ANDUR W T H I 1R R
BRTFEH RIS B R BCR ™ R R
B 08 5 B T R AZ D bR — LR
W B2 AL SRR R AR B s R R A SE L
e PR IR i B A S R AR AR R B S YRR

LI A E S m M ENE &R
AR Y -AEY) BAER SRR, SRBE Y KR
WIRI BRI U, R 3 Fron,  H O A 5 AR A R A
MORMOFE . AR TT . KAE. P
32.1 WAE

T B AR SR FE ) G 1A A 2 T O 1) B AR RS 28 A
Bl 2 2VF 2 MY 07 17 A BN R . H B 1 i
ARIEZRG, WESRFFERERAR, 15585
FERI AT AE 2~5 KA R Ak AP AF 7 81 40 R B
P . M AR YRR, Z RGN R
ERB/ETETEIBKMHALRE R, BX
SIZB B AT AR 2 A ik iy DX AN [R) B VA A, &
£ DU i i AR Ak Y. 2024 4F iIGEM 3a g€, Y
JII 2K 2% SCU-China 1 BA “Versa Tobacco” T H i it
JE [0 AL 5 2 B SO R A S B R (R TN RE PG
HRMAMAESEASEN AR E, U
i 1 245 I AX G W SR U5 R i) R a2 350 E AT 3R
&, FRERAAEEYEGRAEN Y, 75Uk
M AL AE B B A B R AN
322 #éEI

PR TFAE A A 2 ot L & L AR )
LRSI /NRIEE AL (29135 Mb) Al EL 58 Jl ) 4 2
ERL2HL 0 7 R AE A5 SRRl 7 R B A ] B AR AR

B4R, PR & R A R S N, AT

R3  ZHEVEEARR I B

Table 3 A lateral comparison of various plant-based materials
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