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Abstract In order to reveal the evolution of the circadian clock regulation network in legume of three species (Medicago
truncatula, Lotus japonicus and Glycine max). We find the regulation factor of the circadian clock of Arabidopsis thaliana through
the Geneontology (GO), at the same time, according to the relevant literature, the regulation factor was supplemented and verified.
Then regulation factor was obtained at the genome-wide level and Medicago truncatula, Lotus japonicus and Glycine max in the
three species for comparison, identification of the corresponding direct homologous gene, analysis of the conserved functional
domains, multiple sequence alignment, phylogenetic tree construction and evolution analysis and gene re-annotation. This study
identified 108 Glycine max circadian clock related candidate genes, 51 Lotus japonicus circadian clock related candidate genes, 34
Medicago truncatula circadian clock related candidate genes. We selected LHY/CCA1, PRR and CHE genes from the candidate
genes of the identified orthologous genes to construct 3 molecular phylogenetic trees, analysis showed that the circadian clock
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regulation pathway in Arabidopsis and legume of the three species occurred different degree of differentiation, especially in some

key components such as direct homologous gene of the circadian clock regulates and the key genes of the florescence control. It

has certain guidance and reference value for the researching of the circadian clock control network of the legume in the

experimental stage.
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Table 1 Comparison of 50 candidate genes from the three leguminous plants

PP Species Orthologs 4= ORF F-PUT

PEHETE Medicago truncatula 34 33 7

H AR Lotus japonicus 51 25 7

K& Glycine max 108 95 66

2 LHY7E S R3AFh 1) BL 2 R st 2 4

Table 2 LHY in the direct candidate ortholog genes in three species of Legume

YF ek HH T pcta IS ARABLTE EST iE#i evidence of

Species Gene name ID No of gene If the gene is Similarity EST

Full-Length

AL 1S MtLHY AC150443_50 75 No 35%

Medicago truncatula

A R LiLHY chr3.CM0208.430.nd 75 No 24.7%

Lotus japonicus

PN GmLHYI Glyma07g05410 & Yes 42% F

Glycine max GmLHY?2 Glymal6g01980 & Yes 42% F
GmLHY3 Glymal9g45030 & Yes 46% F
GmLHY4 Glyma03g42260 & Yes 44% F
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Figure 1 The LHY conservation domain, sequences alignment figures, molecular phylogenetic tree and evolutionary distance

Note: A: LHY conservation domain analysis; B: LHY sequences alignment; C: Molecular evolution tree of LHY proteins; D: The
distance of LHY protein bewteen four species
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Table 3 The direct candidate ortholog genes of PRR gene family in three species of Legume

Yrkh HH 4 FHS RN N FRAE EST k4R
Species Gene name ID No of gene If the gene is Similarity evidence of EST
Full-Length
PRALE A MtPRR2 AC144516 23 2 Yes 46.8% E
Medicago MtPRR5a AC150443 48 & Yes 26.0% E
truncatula MtPRR5b CR940305 20 & Yes 30.7% E
MtPRR7 AC149306_58 & Yes 36.6% E
B KR LjPRRI chr4.CM0087.600.nc 75 No 46.0% E
Lotus japonicus LjPRR2a chr2_ CM0021_770_nc & Yes 44.5% N
LjPRR2b chr4_CM0831_100_nd 2 Yes 44.3% N
LjPRR5a chrl_CMO0105_560 nc & Yes 25.7% N
LjPRR5b LjSGA 092681 1 75 No N
LiPRR7a chr3_LjTO5SP05 60 nd 75 No 37.9% N
LjPRR7b chr5 1jT08017 130 nd 75 No 16.3% N
K GmPRRIa Glyma04g33110 & Yes 47% F
Glycine max GmPRR1b Glyma06g21120 & Yes 47% F
GmPRRIc Glyma05g00880 & Yes 47% E
GmPRRI1d Glymal7g11040 & Yes 56% E
GmPRR2a Glyma01g40900 & Yes 44.9% E
GmPRR2b Glymal7g16360 2 Yes 46.0% E
GmPRR2c Glyma05g06070 & Yes 47.3% E
GmPRR2d Glymal1g04440 2 Yes 32.9% F
GmPRR3 Glymallgl5580 & Yes 25.1% F
GmPRR5a Glyma04g40640 & Yes 32.2% F
GmPRR5b Glyma06g14150 & Yes 34.4% E
GmPRR5¢ Glymal6g02050 2 Yes 24.2% F
GmPRR5d Glyma07g05530 2 Yes 24.1%
GmPRR5e Glymal9g44970 2 Yes 24.2%
GmPRR7a Glymal0g05520 75 No 40.5% F
GmPRR7b Glymal2g07860 & Yes 29.7%
GmPRR7c Glymal3g19870 & Yes 18.8%
1.3 PRRE AR 1 E K 4 52 LRI foe v W LD LAE 0 B i 21/ 21 104>/ A

ARG IF ] PRR (pseudo-response regulator, 4 /5 v 1
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Figure 2 Conserved functional domain analysis, amino acid alignment, molecular evolution tree and evlutional distance of PRR

proteins

Note: A: Conserved functional domain analysis of PRR protein; B: PRR amino acid sequences alignment; C: Molecular evolution

tree of PRR proteins; D: The distance of PRR protein between four species
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Figure 3 Conserved domain analysis of CHE protein
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Table 4 Bioinformatics analyse the four species’ corresponding database and website name and website

Y# Species

W2 FR Site Name

P31k Website

HUMFT Arabidopsis TAIR http://www.arabidopsis.org/

T ek MtGDB http://www.plantgdb.org/MtGDB/

Medicago truncatula UrMeLDB http://mips.gsf.de/proj/plant/jsf/medi/index
Jsp

Medicago http://www.medicago.org/

T kAR miyakogusa.jp http://www.kazusa.or.jp/lotus/

Lotus Japonicus LjGDB http://www.plantgdb.org/LjGDB/

N GmGDB http://www.plantgdb.org/GmGDB/

Glycine max Phytozome- Glycine max http://www.phytozome.net/Glycine
max.php

5 DY RE 2 ARG GO RiEM GO &

Table 5 GO item and GO number of plant circadian clock regulated network

AP TSR OC GO RiE GO 5

GO item of plant circadian clock regulated network GO Number

regulation of circadian rhythm G0O0042752

positive regulation of circadian rhythm GO0042753

entrainment of circadian clock by photoperiod GO0043153

entrainment of circadian clock G0O0009649

positive regulation of circadian rhythm G0O0042753

circadian rhythm G0O0007623

circadian regulation of gene expression G00032922

circadian regulation of calcium ion oscillation GO0010617
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