938 & ARl Vol.38
1658 2026 4F Chinese Bulletin of Life Sciences 2026
DOI:10.3724/cbls.2026139 CSTR:32203.14.cbls.2026139

X EHE:1004-0374(2026)09-1658-17

Ik, YEMRFREESAFTEDFALIALR LA 5T, 20045 20T
L RIFE KT, RF L FA2;201 15200 T F A F it 5 A7 A% F AR, - iE
s, RIRF R A A B A R A e i i SRR 8 R, A S —
2,38 #AE & £ Cell .Nature Mol Plant .Plant Cell PNAS .Annu Rev Plant Biol% & Fr 2 %
BF)E R A 2005 R B s & 5 R+ F Hormone Metabolism and Signaling in
Plants " “Strigolactones” & ¥ . B 87 I PN & S AF 50 #7 LALLM 8 & Ik B4 1) B8 49 6,
BAE AL | 2 1k g4 A B R A A M Ak B A SRBTAE AR SR IR £ 9] R AT AR R, A
“CBNEYG ARG TR T ROt A A RE T A s dr £, EHER KA
FREEFFAFELAR(AR) KEFFFAFEALABFERAA , NLFEH
FPRAEFCFHMAAMNEFLN , KR EMAFHEL ARAHFLLE F=BH®
FrdF % 32AEJIPB NSR Innovation Innov Life s 3F) 69 % R R HF 2

M€ NEREEY P RIThRE A ARk i F

—%if&l’z#,g& %1,2#’3 ;7k1’2*

(1 hEREBEE AL 5 % T AP AO T, M5O 4 B E s =, AT 10010152 EBABERE,

JEE 100049)

@ & MSE AN (strigolactones, SLs) &—JEthB-W1 % N RATAEMRAEYII R FERY) ) IZ AR  FE PR
WA K S AT N T R OCHEAE T . SLsit i e iz 8 R4 i K ihad e 3l i A5 5 B i AR R A ]
W) BCR T AR R BY i 7 22 Fh AR AR b dE 55 DI RE , (R I GL R AR ) 5 R AR B A A A AR AR i
RPRET o IWHAELRN RS R G I Z EIRE , SLsBUN Al AT TSRO U BTS2 I8 AL AR SCRBELRIR T
SLsi A=W ni i85 M AR = 1l R0 T HAEAR YRRk R R SEE RS T A AR 4 A2 A 2 R P

o FH T B AR SR 5 5 ]
AR . PR MR s B s A B RS s (R B T R
fE 425 :0946.885;5311 HERERIRAD : A

Functions and agricultural applications of strigolactones
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Abstract: Strigolactones (SLs) are a class of phytohormones that play an important role in plant growth, development, and
responses to environmental stress. They also function as rhizosphere signalling molecules that modulate interactions with
arbuscular mycorrhizal fungi and parasitic plants. SL biosynthesis originates from all-frans-p-carotene and proceeds
through a series of conserved enzymatic reactions to generate the core intermediate, carlactone (CL). Cytochrome
P450 oxidases and methyltransferases then catalyse CL to produce a range of structurally diverse SLs, including both
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canonical and noncanonical SLs. Specific ABCG family transporters regulate the SL distribution within plants and their
secretion into the rhizosphere. SL perception relies on the formation of a complex composed of the receptor D14, the F-
box protein D3/MAX2, and the transcriptional repressors D53/SMXLs. The D3/MAX2 protein promotes the degradation
of D53/SMXLs, thus activating the signal transduction. Subsequently, D3 mediates the ubiquitination and degradation of
D14, thereby triggering the termination of signal perception. These dual roles enable D3 to precisely regulate the intensity
and duration of SL perception. SLs inhibit branch number, promote branch angle, and regulate internode elongation and
leaf development, thereby optimizing shoot architecture. SLs promote primary root elongation and inhibit lateral root
formation, thus modulating root architecture. Moreover, the SL pathway is involved in responses to abiotic stress,
primarily by regulating the antioxidant enzyme activities, stomatal movements, anthocyanin accumulation, and
interactions with other hormones. Furthermore, the biosynthesis and secretion of SLs play an indispensable role in
establishing the symbiosis with arbuscular mycorrhizal fungi and triggering seed germination of parasitic plants. This
article provides a systematic review of the biosynthesis, transport, and signalling pathways of SLs and discusses their
potential applications in optimizing crop architecture, enhancing environmental adaptability, promoting symbiosis, and

controlling parasitic weeds. It also outlines directions for future research.
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Figure 1 Strigolactone biosynthetic pathway

Common pathway: All-trans-B-carotene is converted to carlactone (CL) via sequential catalysis by D27, CCD7, and CCDS. CL serves
as a common precursor for species-specific strigolactone (SL) biosynthesis pathways. (A) Rice. Two SL biosynthesis pathways
operate in rice. (i) OsMAX1 oxidizes CL to CLA and Os900 catalyzes CLA to 4DO; Os1400 converts 4DO to the canonical SL
orobanchol (ORO). (ii) OsCYP706C2 converts CL to the non-canonical SL 4-oxo-MeCLA. (B) Tomato. CL is sequentially oxidized
to ORO via SIMAX1 and CYP722C. CYP712G1 converts ORO into three didehydro-orobanchol isomers, which are then converted
to solanacol via an unknown mechanism. (C) Arabidopsis. MAX1 catalyzes the conversion of CL to carlactonoic acid (CLA). CLA is
channeled into three pathways, producing 16-OH-MeCLA, 18-OH-CLA, and 1-OH-MeCLA. (D) Maize. Two SL biosynthesis
pathways exist in maize. (i) CL is sequentially converted to MeCLA via ZmMAX1b and ZmCLAMT; ZmCYP706C37 then catalyzes
the successive oxidation of MeCLA to 3-oxo-MeCLA, and finally zealactone. (ii) ZmCYP706C37 converts CL to 3-oxo-19-OH-CL,
leading to zealactol; ZmMAX1b oxidizes zealactol to ZA, and ZmCLAMT1 converts ZA to zealactone.
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Figure 2 Mechanisms of signal perception, transduction and termination of SLs

In the absence of strigolactones (SLs), D53/SMXLs and TPL directly bind to the promoters of target genes, such as SMXLs, and
repress their transcription. Meanwhile, SMXLs form complexes with transcription factors, which associate with the promoters of
downstream target genes to inhibit their transcription. Upon perception of SLs by the D14 receptor, D14 undergoes a
conformational change and recruits the F-box proteins D3/MAX2 and D53/SMXLs, forming the D14-SCFP*MAX2.D53/SMXLs
complex. This complex induces ubiquitination and degradation of D53/SMXLs, leading to de-repression of downstream target
genes and activation of their expression. Following degradation of D53, OsD14 in rice (Oryza sativa) is ubiquitinated and
degraded in a D3-dependent manner, whereas AtD14 in Arabidopsis thaliana is degraded in a MAX2-partially dependent manner,
thereby terminating SL signal perception.
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Figure 3 The roles of strigolactones in the growth and development and stress response of Arabidopsis and rice

(A) In Arabidopsis thaliana, strigolactones (SLs) act solely as endogenous hormones to promote primary root growth, leaf elongation,
and leaf senescence, while enhancing tolerance to abiotic stresses (e.g., drought, salinity, cold, and heat stresses). In contrast, SLs
inhibit lateral root growth, branch formation, and branch angle, and delay flowering time. (B) In rice (Oryza sativa), SLs function
both as endogenous hormones and rhizosphere signaling molecules: they promote primary root growth, leaf elongation, and leaf
senescence, and increase tiller angle, but inhibit lateral root growth, tiller formation, and negatively regulate drought tolerance of rice.
In addition, SLs facilitate symbiosis with arbuscular mycorrhizal fungi (AMF) and stimulate the germination and colonization of
parasitic plant seeds.
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