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Abstract In this study, 9 kinds of genes related to photoperiod-mediated circadian clock were analyzed by bioinformatics
methods in order to identify the genes related to photoperiod that regulate circadian clock in legume, which were Phytochrome,
Cryptochrome, LKP1/FKFI/LKP2, PIF3/PIF4/PIF5, SRR1, CO/COL1/COL2, TIC, XCT and FHY3. The results showed that
different degrees of differentiation occurred in the 3 species of Arabidopsis thaliana and the legumes. Using Arabidopsis thaliana as
a reference, the differentiation degree of Lotus japonicus and Medicago truncatula genes related to photoperiod-mediated circadian
regulation network was higher than that of Glycine max, which might be due to the sizes of Lotus japonicus and Medicago truncatula
genome is far less than that of Glycine max.
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Figure 1 Conservation domain analysis, protein sequence alignment, molecular evolution tree and evolutional distance of PHY proteins

Note: A: Conservation domain analysis of PRR protein; B: PHY protein sequences alignment; C: Molecular evolution tree of PHY

proteins; D: The distance of PHY protein between four species
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Table 1 The ortholog Candidate genes of PHY in three species of Legume

i R4 e~ 3PN PEicte IS AEABLTEE EST iE#E
Species Gene name 1D No. of gene If the gene is Full-Length  Similarity Evidence of EST
PR MtPHYA1  AC166743 2 b 75.1% E
Medicago Yes
truncatula MtPHYA2  AC148406_27 = 75.1% E
Yes
MtPHYB AC158464_25 = 22.3% N
Yes
MtPHYE AC152185_37 = 56.6% E
Yes
T kAR LjPHYA chr5_CMO0048_230_nc b 78.6% E
Lotus japonicus Yes
LjPHYB chr6_CM1829_170 _nc = 73.0% E
Yes
LJPHYE  chr6_CM0037_1520 nc & 61.0% E
Yes
NI GmPHYAL Glyma20g22160 & 78.4% F
Glycine max Yes
GmPHYA2  Glymal0g28170 = 76.9% F
Yes
GMPHYA3 Glymal9g41210 P 73.7% E
Yes
GMPHYA4 Glyma03g38620 5 56.2% N
No
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Continuing Table 1
Yk FPH 4 eSS REeK AHALMA: EST 45
Species Gene name ID No. of gene If the gene is Full-Length  Similarity Evidence of EST
K& GMPHYB1 Glyma09g03990 £ 73.1% F
Glycine max Yes
GmPHYB2 Glymal5g14980 = 71.2% E
Yes
GmMPHYE1 Glymal5g23400 5 60.1% E
No
GmPHYE2 Glyma09g11600 = 61.4% E
Yes
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Figure 2 Conservation domain analysis, protein sequence alignment, molecular evolution tree and evolutional distance of CRY
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Note: A: Conservation domain analysis of CRY protein; B: CRY protein sequences alignment; C: Molecular evolution tree of CRY
proteins; D: The distance of CRY protein bewteen four species

Copyright © 2017 BioPublisher 6



! S TR E R (MLHR), 2017 4F, 45 15 %, 4 1-20 7
/ Fenzi Zhiwu Yuzhong (Online), 2017, Vol.15, 1-20
http://biopublisher.cn/index.php/mpb

2 FRAE T RAE SR b B B AR [RIYE et B A
Table 2 The forecast Orthologs genes of CRY in three species of Legume

Yk FPH 4 eSS PN AHACMAE EST 45
Species Gene name ID No. of gene If the gene is Similarity Evidence of EST
Full-Length
PREALE A MtCRY1 AC174468 20 & 77.3% E
Medicago Yes
truncatula MtCRY2 AC122171_26 s 58.9% F
Yes
LjCRY1a LjTO9A12_100 _nd P 77.4% E
kAR Yes
Lotus LjCRY1b LjSGA_056301.1 = N
japonicus No
LjCRY1c LjSGA 011915.1 5 N
No
LjCRY2a chr6.CM1613.50.nc & 59.5% E
Yes
LjCRY2b chr5.CM0071.480.nd = 45.2% E
Yes
NG GmCRYla Glymal3g01810 & 77.4% F
Glycine max Yes
GmCRY1b Glymal4g35020 & 75.9% F
Yes
GmCRY1c Glyma06g10830 & 76.1% F
Yes
GmCRY1d Glyma04g11010 & 76.1% F
Yes
GmCRY2a Glyma20g35220 & 63.0% F
Yes
GmCRY2b Glymal0g32390 & 63.0% F
Yes

ME5PHYBMCRYLEF G EAEH . ZTLIELLE /=4, MFEIT+, LKPIRILKP2Z LR T 44
TOCLHPRRSZ: & ¥4, TOCLHMIPRRSSZTL U NT72.1%(F3).
S5 5N R EBRACIRE A G RNMSRE LKPLTEZZ H A EH KR & — AN E R
B, PRR5LZTLZE A A 4 fife 52 2 W5 L 4, VEIEDR, AR 2> 51 82.8% A1 75.5%, i £E K &y
TOCL5PRRITEANAHEAEM, W eI  FANERFEUEEEIER . B T GmLKPLcHAHLIE
DRI G o, ZTLSPRR3FATLLYE  HAEH68.0%2 4, HAth =458 I+ H LKPLAH{EL
TOCLHINUNm4i &, XN, PRRIFGEELBEE  PEHAFESS% /Lt . PUTH A EHE R B, MILKPLH
5 TOCLZE & MM AR TOCL 92 Z T LI fif - GmLKPla, GmLKP1b, GmLKPlc4:K-7E#& &N
LKP27E G R I3 MM A BERFREE,  #ARIA . MLJLKPLEN B I 3% A . BIEST R IA K%L
FrLALKP2R] B2 /£ TR G RV FFLUG AL 4, HARLKPIFARLE WAL, RA75.5%.
FRHLH B LKPE R/ R TF R & i, DhResr 1k FKFLE F KR A R — B R [FRIE R, 7E5%
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Figure 3 Conservation domain analysis, protein sequence alignment, molecular evolution tree and evolutional distance of
LKP1/LKP2/FKF1 proteins

Note: A: Conservation domain analysis of LKP1/LKP2/FKF1 protein; B: LKP1/LKP2/FKF1 protein sequences alignment; C:
Molecular evolution tree of LKP1/LKP2/FKF1 proteins; D: The distance of LKP1/LKP2/FKF1 protein between four species
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Table 3 The forecast Orthologs genes of LKP1/LKP2/FKFL1in three species of Legume

Yk H 44 HRH = EhEaK AHALMA: EST i
Species Gene name 1D No. of gene If the gene is Full-Length Similarity  Evidence of EST
PRALE TS MtLKP1 AC148970 35 & 82.8% F
Medicago truncatula Yes
MtFKF1la AC202355_8 = 69.7% E
Yes
MtFKF1b AC140104_1 = 77.9% E
Yes
H kAR LjLKP1 chr6.LjT36L.14.70.nd 5 75.5% N
Lotus japonicus No
LjFKF1 chr4.CM0042.1420.nc = 76.1% E
Yes
K& GmLKPla  Glymal3g00860 & 84.8% F
Glycine max Yes
GmLKP1b  Glymal7g06950 & 84.5% F
Yes
GmLKP1c  Glymal5g17480 = 68.0% F
Yes
GmLKP1d  Glyma09g06220 & 83.4% E
Yes
GmFKFla  Glyma05g34530 = 81.2% F
Yes
GmFKF1b  Glyma08g05130 & 79.0% F
Yes

HEREMK G SE2NERRVRERE . FKFL{ERE
HETE A BR AP B R FVREE R R0 RIE
B, R A AN B (AR DR UL AR N 4K
Fik.

M FE R T At B AT LA, GmLKPLe
(AR 145 271 78 Nt R 5 DX R A 24 K IR 2%, i
MtFKF1ath 7F C i i 57 X 38 & AE 34k BH 2 () it 2k B
HRA

1.4 PIF3/PIF4/PIF5 R E G R E R RR i E
B ) &5

PIF(PHYTOCHROME-INTERACTING
FACTOR) Z Jik & — 28 5 e it 22 A AH HLAE FH I A
o Hrr, PIF3/PIFA/PIFS & — K7L 4l i % N e
R EAERE T PIF3, PIFARIPIFSTERLES T
5 ite 25— 2 A F R R BT 4T 56 16 I

Copyright © 2017 BioPublisher

Vo PIF3, PIFARIPIFSER [ 5 (1) 5 B 45 M3 i Bl
P S 5 1R 2H B 17 988 — B — BB e (DHLH) 485 44 H (1)
AT

H o PIRBRE A B & &% A 14
PAS(Per-Arn-Sim-like domain) 45 #J3%k, &5 G-box
i A e 45 A, F T RS A G-Box I
MYBZEE AT, HLUNLHY/CCAL, AT 7€
B, PIF35LHY/CCALE A )5 37 X 11G-box 4 &
DL 1)k e L TR (1 3R 0K, T 3 o 40 1) 4 FH AT DA
PHYBJTfikx -

PIFSZift— AN bHLHS S A1, B T4
PIF3%: % [K 75 k. PIF5S5TOCLEESE M EAEH,
A AEPHYBRIRIA, 1 H & A i RIA K52
FIPHYBRIE . PIFAIIER S22k, PIFSIE S
57 MR B 5 ml A B A

PIFARIPIFSIAAE AE ) 8h 142 o Fi B il () i



! S TR E R (MLIR), 2017 4F, 35 15 %, 5 1-20 1T
/ Fenzi Zhiwu Yuzhong (Online), 2017, Vol.15, 1-20
http://biopublisher.cn/index.php/mpb

1 75 150 225 S0 &75 +50 -2
DHA binding region Jb Y
E-bom-H-bow specificity site j
dimerization interface Sl kil
HLH
LH zuparfamil

* oz P EgEAEE PEoEE E e * - * s P E * .

MEAELEMPPMMLEDAGH
MEACGLYMEPPMMLEDAGSH
MAACPFYMEDMML OSSN

MAS LEPPAVMFEFP - —
MGRGLCMEPL
MEGRALCMELN

WVHMWMGESGMARRARARR — — —

WHMWMGEE PVHMFEPGEI - — —
WHMWMG SE PVMFEPGEI - - —
LMWMGESEMAPIMFEGT — — —

POOHEHBHHEHH
HHHHHHHHHHH
EELEZIHHEI LR
HHHHHHHHHHH

@
O

100 — GMPIF3a 112|3‘4|5|E‘T|8|9‘10|H|
a9 SmPIE3b 1. GFiF3a
54 LiPIF3a 2 GrfIF3h 007
48 AtPIF3 3 LiPIF3a 0232 0282
—————— LiPIF3b 4 MPIF3 0688 0578 072
100 mePIF3b 5 LPF3h 0881 0919 036 1073
4100:’“'"” £ WFIF3 030 035 0§72 1058 0401
APIES 7 WP 107 1M 1088 10 139 129

0413200 1182 1182 133 1285 03

100 GmPIFaa g RS
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:99 e, AN 058 108 1043 110 128 131 070 067

1
1
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K4 PIF3/PIFA/PIFS H AR~ DIRELAE IR, FAERR Y HI LA, 70 5 E AL At A B g
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Figure 4 Conservation domain analysis, protein sequence alignment, molecular evolution tree and evolutional distance of
PIF3/PIF4/PIF5 proteins

Note: A: Conservation domain analysis of PIF3/PIF4/PIF5 protein; B: PIF3/PIFA/PIF5 protein sequences alignment; C: Molecular
evolution tree of PIF3/PIF4/PIF5 proteins; D: The distance of PIF3/PIF4/PIF5 protein between four species

MtPIF3a

4 PIF3/PIFA/PIFS TE T RE3MIF b () B & [RIVE 15 0 7= ]
Table 4 The forecast Orthologs genes of PIF3/PIF4/PIF5 in three species of Legume

Yk R4 e YPRs hek AEABLE EST iE#E
Species Gene name 1D No. of gene If the gene is Full-Length Similarity  Evidence of EST
PERETE MtPIF3a AC157894 8 P 16.1% N
Medicago truncatula Yes
MtPIF3b AC137831_27 = 20.7% E
Yes
A BKAR LjPIF3a chr5_CMO0048_80_nd 5 N
Lotus japonicus No
LjPIF3b chrl_CMO0122_50 nc 2= 23.0% N
Yes
LjPIF4 LjSGA 030731 % N
No
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Bk 4
Continuing Table 4
Yk F 44 LS PN AHACMAE EST 45
Species Gene name ID No. of gene If the gene is Full-Length Similarity ~ Evidence of EST
K& GmPIF3a Glyma10g28290 25.0% F
Glycine max Yes
GmPIF3b Glyma20g22280 24.1% F
Yes
GmPIF3c Glyma03g38670 N
GmPIF3d Glymal9g41260 N
GmPIF4a Glyma08g41620 33.4% F
Yes
GmPIF4b Glyma02g45150 30.2% F
Yes
GmPIF4c Glymal4g03600 26.0% E

MR AR B A A EEAER, PIFARIPIFS
Wl LS e A AR . /R, PIF4ARIPIFS
7 B H AR RS R IR E R 0, T H R
S NA R DM REFLRIE . LA, e S i R
I 5% H B4 FPIFASPIFSHIA B 56, X
& H PN TE 09 AR P B AL RN A TE 10 & AL i — 2K
PEYUE R

PIF37E % 22 1 75 A A KRR HP %A 240 B R AR
RS, fERGHAEINERFVRFIERER. H
&, SERHPIFMARIE: 5 3 F T P IF3AR AT
BRGERY) . (HREE 5T i, AR
MtPIF3a, MtPIF3bHILjPIF3bi4 /& PIF31KI 5% 2 [l
BB, XSRS AT A (Bl4).

PIF3TE K EH A 4N B RFRFIERRF, H
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EKAEPUTFHIE R . 1TGMPIF3cHIGMPIF3d)
AR, W HEGESTRESE, RHIX2/MER
A REAE KA I 2 29 N ThRe
LR .

PIFATE B2 22 1 15 T A F 3 B A [R5 A% 16 Ik
B, fEABKIRA — D E R R G IR B, (|
W AHESTRIAHIE .

PIFATE K EHASINHERFFRMGFIERER . HH
GmPIF4afIGmPIF4b[) K 2= K ARG PUT /T 4178 75
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Table 5 The forecast Orthologs genes of SSR1 in two species of Legume
LyiEi 2= BT PRt iS AEABLE EST ik
Species Gene name ID No. of gene If the gene is Full-Length Similarity ~ Evidence of EST
kAR LjSRR1a LjSGA_013417 P 51.6% F
Lotus japonicus Yes
LjSRR1b LjSGA 032322 % E
No
PN GmSRR1a Glymal11921500.1 & 53.3% F
Glycine max Yes
GmSRR1b Glyma06g08770.2 = 53.0% F
Yes
A

«
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Figure 5 Conservation domain analysis, protein sequence alignment, molecular evolution tree and evolutional distance of SSR1

proteins

Note: A: Conservation domain analysis of SSR1 protein; B: SSR1 protein sequences alignment; C: Molecular evolution tree of SSR1

proteins; D: The distance of SSR1 protein between four species
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Table 6 The forecast Orthologs genes of CO/COL1/COL2 in two species of Legume

Yk F 44 HH = PN AHALMA: EST ilF 4
Species Gene name 1D No. of gene If the gene is Full-Length Similarity ~ Evidence of EST
A kAR LjcoL2 chrl_CM0215_30 nd = 50.1% E
Lotus japonicus No
N GmCOL2a Glymal8g51320 = 51.7% F
Glycine max Yes
GmCOL2b  Glyma08g28370 & 56.3% F
Yes
GmCOL2c Glymal3g07030 & 53.2% N
Yes
GmCOL2d  Glymal9g05170 & 51.9% N
Yes
A
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Kl 6 CO/COL1/COL2 H H TR~ hREL sk i, SAEEMR P AN LN, 707 AL AN AL i

F: A: CO/COLL/COL2%E (A1 45 #3853 #; B: CO/COL1/COL2% 2% 741 Lkt ; C: CO/COL1/COL2%E [ (#4r FHELA; D: 4
AN 2 (M CO/ICOLL/ICOL2E [ [ AL B

Figure 6 Conservation domain analysis, protein sequence alignment, molecular evolution tree and evolutional distance of
CO/COL1/COL2 proteins

Note: A: Conservation domain analysis of CO/COL1/COL2 protein; B: CO/COL1/COL2 protein sequences alignment; C: Molecular
evolution tree of CO/COL1/COL2 proteins; D: The distance of CO/COL1/COL2 protein between four species
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Table 7 The forecast Orthologs genes of TIC in three species of Legume

LyiEi 2= BT REEK AR EST ik
Species Gene name  ID No. of gene If the gene is Full-Length Similarity  Evidence of EST
PR S MtTIC AC137838 22 b3 40.4% E
Medicago truncatula Yes
T kAR LjTIC1 chr5.CM0357.1060.nd 5 26.7% E
Lotus japonicus No
LjTIC2 chr3.CM0711.580.nd = E
No
LjTIC3 LjSGA_039130.1 % N
No
LjTIC4 chr5.CM0357.1040.nd = E
No
PN GmTIC1 Glyma20g28260.1 = 37.0% E
Glycine max Yes
GmTIC2 Glyma10g39490 R 40.1% E
Yes
GmTIC3 Glyma20g28260.2 2 22.8% E
Yes
GmTIC4 Glyma06g10030 = N
No

B C
ag (GMTICL L 1 2 | 3 | 4 | ] |
100 GmTIC3 1 L|T||:1
/i‘—‘l emmcz |2 MITIC 0.220
» mMe |3 GmTIC 0204  0.224
Hmet e |4 GmTIC3 0.207 0227  0.003
B GraTIC2 0224 0255 0064 0061
o 6. AtTIC 0538 0695 0628 0633 0648

K7 TIC SR AR OR T DhRESS I b, ZIERR PP 41 ELxt, 70 HEAL AR Mt AL PR 2y

A TICE FHRSF 538 BT, B: TICEIERR T 41 Lkt C: TICE (1 4: T3, D: 4k 2 (8 TICEE (1 1 E I B
Figure 7 Conservation domain analysis, protein sequence alignment, molecular evolution tree and evolutional distance of TIC
proteins

Note: A: Conservation domain analysis of TIC protein; B: TIC protein sequences alignment; C: Molecular evolution tree of TIC

proteins; D: The distance of TIC protein between four species
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Table 8 The forecast Orthologs genes of XCT in three species of Legume

Yk E- YR BT PEainetn IS AEABAAE EST iE#
Species Gene name 1D No. of gene If the gene is Full-Length Similarity  Evidence of EST
PERE T MtXCT AC140035_48 b 84.7% E
Medicago truncatula Yes
kAR LjXCT1 chr2.CM0099.260.nd = 84.7% F
Lotus japonicus Yes
LjXCT2 chr4.CM0042.1230.nc = 85.5% F
Yes
PN GmXCT1 Glyma08g04680 = 63.5% F
Glycine max Yes
GmXCT2 Glyma05g35040 = 84.7% F
Yes
A
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LixcT1 : 1 2 3 4 5

LixCT2 1. LpaCT1
MixcT 2 L<CT2 0.044
GmxCT2 3. ME<CT 0.064 0075
f:‘(z‘;“ 4. AESCT 0169 0157 0169
B GmxCT 2 0099 009 0.039 0174
ooz B Gri<CT1 0161 0157 0165 0.245 0.103

8 XCT HE MR TN REL M AT, S ERR T H LLXS, o3 FHEA R AN AL BE B

VED AL XCTE ARSI AT, B: XCTRIER T FI LX), C: XCTE A M TR, D: 4400 2 [ XCTE [ 1310 #E 25
Figure 8 Conservation domain analysis, protein sequence alignment, molecular evolution tree and evolutional distance of XCT
proteins

Note: A: Conservation domain analysis of XCT protein; B: XCT protein sequences alignment; C: Molecular evolution tree of XCT

proteins; D: The distance of XCT protein between four species

9 LHYLE R3NPl e (¥ B 2R R Y% 126 K]
Table 9 The forecast Orthologs genes of LHY in three species of Legume

Yk FRH 4 2R ek AR EST iF#E
Species Gene name ID No. of gene If the gene is Full-Length  Similarity Evidence of EST
PN GmFHY3a Glyma06g47210 & 63.9% F
Glycine max Yes

GmFHY3b Glyma04g14850 = 63.9% E

Yes
A
1 125 P s7s S0 625 =0 a3

e . g asa
i E)
B T St

Erke e B R
Lol L e L 0. L. L L .
Bl 9 FHY3 &2 A IR ST T BE S5 8 T M TR 17 41 B xof
T A FHY3 S F RS S5 A I8 HT; B: FHY3 SR 7 47 L X
Figure 9 Conservation domain analysis, protein sequence alignment of FHY 3 proteins

Note: A: Conservation domain analysis of FHY3 protein; B: FHY3 protein sequences alignment

1.9 FHY3 £ GRHh B R RIVEIRIEEE 1 £ € GEESIRETI— . FHYSRIFARLE — X [FJA
FHY3(far-red elongated hypocoty I3);2PHYAY:  &EH, EAIHA —MHENESRA 1% T [FIE

Copyright © 2017 BioPublisher 6



! ST E R (R4 HR), 2017 4F, 45 15 %, %5 1-20 7
/ Fenzi Zhiwu Yuzhong (Online), 2017, Vol.15, 1-20

http://biopublisher.cn/index.php/mpb

PIFF . EAWER—MH RIS R T, S
FHYLHIFHL I RIS 5 B I /E . T FHY LR
FHL )R IEX 6155 FPHYAZERZ H KRR 2 LUK B
JE MG T TR LTI

FHY3H 3NN B i3, PR &1 2 TR 7 B
TResrik, HrpNuG R 2 C2H2 R BE R S5 I, JR T
FARLW K REE#I8, X456 DNALL KA 655
WAEEA G EERVER, T R A% O S X SR
TMULEWE XK, & AICHFISWIMAL £ 48 45 45—
EAE K FREFHY3EN:, JFEATBLS A
SRR — R AR B S FARLIE I — R Ak . I
H, XF0E R RIJER S I8 — R AR I 6E /1 S FHY 31
7% 1 #H 2% (Rongcheng et al., 2008) (1X19).

TELLCA TR, X2 R I Fhy 356 47 5 R ik &
SXof JU b e A (1 U 4 Y B S i, S EL VRS e )
AR ST W FHY 3% 320 20t skt AT 4R
Ve E O A E R ER, RHEEA R
1) IR B e A= B % (Allen et all., 2006)

FHY37E S22 15 75 AV E AR % A R B H &
FYFRIEN, 7E RS 24 E R FFREIEIL R, X2
ANFE R 2 [A] A AL 9 97.3%, S FHY 3 AH AL 4B
N63.9%. FHHGMFHY3afIGmFHY3bJe & ik & 4
(18— R R 52 ) A 7 7 A 1 24 R 2 TR (3R9)
HHGmFHY3afE kN KRk, 1MGMFHY3b R A
BRI FIPUTEE

2 1
A4 T AR W13 B 1 77 5 SRR B 9

10 ANFRBEAT AWM 22 0 AR L P 0 2 A R ke
Table 10 The Name and Website of the Databank of four species

FIAED PR AE N AT T o0 dr. BAT—ILEE T
AV KB S R HE Y, 2240 1 RKAR A9 26
LS FRvE T PN Kihe /& e ef=nle /L EPS VR
WD o FRATHRAE %2 5E (1 B AR RIS DR] ) fik e ik R
FIEE 79 T HEALM,  JF4E & DRSS H IR £ Fr
FUBRICIAE R, XIXSERE ) DhRE, AR tiT
Totre BATRAHRM, ADERIERE RS
IEAERHX 3N A R A T ASRIREEE AL
M UMU RS ST NS, BRI 2 18 1O AR
Yoot 2 PRI R I o (R BER KR, I
A RE RS HT T KR AN 2 2 A T SR R A
TRE.

MEEACIRI F R, AR [ B 2R (R P2 A
(I Zh REHR K MAR FIAH S B R Aok, — ki e
MIDIRER AT, B T I (R EEE R T 4 5 ik ik
BN FEAE H R B L BB SCRr RO AS DL REAHE RN
1 59 T AR SRR Rl Th e B SR BE R . 54548
W TAEMRITIEMEL, EYE B2 e, &
HAH o, i H AT P AR R R B 3EAT 70 #r
Pt a5 s A, BATHIBEFTRIN BAS BF
FC SR A W B U 4 X 246 A SIE 6 B BN R T T AT
—EMSHEME-

3R 5k
31EFALERIFERE

ARSI K S 10 SR AR 0 A 3R A5
SIHTLMELON . RIODFIH T ANYIRHEATFE L
A=A JE 2 W P 5 DT ZE 5l P A o Do

Yk W3k 44 R X

Species Site Name Website

R FT TAIR http://www.arabidopsis.org/

Arabidopsis

BALE MtGDB http://www.plantgdb.org/MtGDB/

Medicago truncatula UrMeLDB http://mips.qgsf.de/proj/plant/jsf/medi/index.jsp
Medicago http://www.medicago.org/

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

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

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

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

FH AR I o ) AH G B R I = R L 7 A SR
X3 Fh A B A3 R ZH B ZE B3t AT Blastpal &
tBlastn, ZEHTF 4> 7E100LL I, EE7E-30LL 741
NG T B, B T 4 S A AR AL A v 1) T B A
NCBIH x 7] Blastp 48 B 77 1 25 )5t 22 LA 7€ 22 15
SEH RFREERE, WRAZ, WRZEFEZY
P A B R FREERE, W52, WLOZT 5 e,
D e e B RN .

3.3 RFEHTIREIR I ST

2724 R FINCBI_EFICDD (Marchler-Bauer, 2007)
(Conserved Domain Search)X} H #5771 3E4T fR 57 45
R AT o

3.4 ZFFFIRKIE, REUHMMMIEMZEL DT

FIHIClustal XF2/7, K440 Fh i) B 2 [R5
e B AT BB P A bL X, RTINS H.
MEGA4H A IINITT ik K i RGE b ik, B
JEIT10000%, HAEBEAGEE . RNy, AR
R, BATAT LUK BHE R AN SE AR SR+ 1
FBHZ IR D 2

3.5 REHIE KRG F 4 b7

PlantGDB [{IPUT 5 41l 5 £ i T3 L BRI &% 9
WP N A K cDNAKI S R B IMEST 5 ¥ B &
[ 52 12 355 IR R0 A% 7 R 17 51 BLASTN LE X PUT 7 471
WERILEC E IPUTF A AR K T-95%, Bk K FiE
KF2000p, EfE/NT1E-30, AT AZPUTAE
% F BH I DG T 1) B AR [ 0540 346 25 IR0 e SR
kM) BATKHESTUEHE 7> ~3%K: F, E, N. FIRAE
BAMGIEFE A PUTIFHIE G, 803 Wim A PUTF
HI178 76 5 LA FE K 809% 1 7 51 4 PUT ¥ 51| 78 5
N~ 1% R A 2 54 BRI EC ELPUT R 51, EN
TR ZHEF )R 8 T LA A /& Bk
MPUTF A E T, (HAAEEH IERIFIIARTE.

3.6 ZE P EFER

1% 58 TR 3N YRl R A IR S R, T
RRAG EA S EERNER, SHIEaLK
ORFHJIER, FRATHE 1% 73 ORF I = PR iy xof 17 ) 2k
BRI 20 [X 4355 %1 /£ GenScan [ B #iyE R, B34k
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