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- BRIRE -

AFR-HZ MERRUEBRIEERNFRESER S

RE, Ry, BB, KAk TAR, TBAH
o B (AL BE LR, A3 100081

BWE MEZENASREYTEENEEER, RN RS IRESED 2R EEE L. M4 Wk (strigolactones, SLs)
B R —Fiim i s e A R, L@ P I A R T 45 o e 3 BE T . B-BEE D R R ME(D27s) /2 SLs & i 1%
oSk, I XA T (Setaria italica) B-#1% b2 5 f4 R 4L B 25 4 5 Pfam: DUF 40333547 43 1T, % 5E 2134 T D27s £
KRR 51 (Seita.8G168400. Seita.6G08880041Seita.3G050900). & A4S iR, & 7D27sHE A H271-277 4 3%
BRGEFELA AL, /> 78 N30.1-30.4 kDa, ZHi £ v5.85-9.31, IEw R T38.48-74.47 2 8], A T4k, R4
BT IR, BT D27sFKIE M AL T 3N AN A A 73 3 =R F oA il 7R, SiD27-1 (Seita.8G168400) 1] fE 25
BAEYNE., ARKENMFREKRKEULT RARRSEPNE RS FERRE ST RN, SID27-1E8 T 2 7 BEd bl h %
LN, TR IS BT, D27sHE Y G877 A AN FIFR B (Wi B, I H.SiD27-1 1) ) 3458 I8 i DR BE PR o B £ 28 - &5 1
F A, SID27-1HOO1HAF B L 7 AR AL, WA T rbk s MBI~ B R G HEEMAME. 4L, #lSiD27-14%
A BETESLs A i R HE SSBAE F I XT 48 F R B 7= A 5 i o BF FL 45 ROIR N IB /R D275 45 T4 BE T il ) R4 LI 345 T 2L,
WA FIREL T vk B R T 00 SRR A R R

XEiM B-ME N ETANE, RRERIKR, Rk, RENAER, /T

KR, RO, R, MK, TBK, FEE (2023). 8 7B-#% MR AR RN M RIE S 7. HYFHR 58,
34-50.

Y FE AR AE K KBNS E N E B K w S m e . O BF 5 R K #E (Oryza
BN E SRR E, 2017), Z5EYMHA. K sativa) ) BERASAKR ST BE T 5 5 M 4 A B8 & B
a3 B TR S B 2R R, X EY) s A D27. D17AID10%5 LK, W10 I B T SLs i+
R R e R (B E MR, KBS EENER B AL (BET 55, 2015; Gao et al,,
2008). LM EQEEK R, RES. s 2019). WK, 4SLsfAER!, D537 5D14H1D3
E, WMEMRM OIFHSKRSE. TEkR, RN T BREAEESE, (TSR, AR T i
RS E, WM E SEE(BRs). FHE. Al ERE SIS, W08k E (Wang et al., 2018;
A 4> 4 6 (strigolactones, SLs) (3257, 2018). 3 Gaoetal., 2019). SLsAifhi 53R Rl LU 125
o, MU S P T A TR A A A o B R B A R S5 G K O0sBZR1-RLA1-DLT#E — 25 45 il /K 5 4> BE %

(Gomez-Roldan et al., 2008; Umehara et al., (Fang et al., 2020).
2008), (EMRTNGE (£ XS, 2014)F/EY P & (2 SLsH 4] 2 1 Cook 2% (1966) M # R b 23 s 4
S 2003) T i R 1E EEAEH . R B TR ONR B A8 R ) i 4 (Striga. asiatica)

A RIEM - EBRFMEERME L2 —  MTAREFOYR, YR — Ml LAY ERE R
(Zhang et al., 2017). ZFBEMETT B ES@T EEY R BIABE. SLsHIE B FEX M 44T BUK, el
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AR AL PR 252 SLsHI A & k. EA AR
B, {EF& 7 (Solanum lycopersicum), A [ i 5
FE 5 B AR SLs K- 2 IEAH G, 38 0 o' I 5 2wl {2
Wi SLsHH & (Koltai et al., 2011). 7E/KFEH, Bk
TR B A B, SLsHR I A A BUR R AR 44
A DAY Bk 43 8 SR B 2% 11 T 20 B 2 AR 4G 32 B 4 Y
F M (Umehara et al., 2010). 7E#LF§ 7 (Arabidopsis
thaliana), RAAmax2& B H SLs/r il K F#&, {E6k
W4T, SLs& Hid in(Matusova et al., 2005; Ito et
al., 2016); FEGRELMT, H I+ RALAmax1-1H
atd14-1+ MAX3FIMAXA M IE 7K K AR A%, kT
S SLs & il (Ito et al., 2016).

CAHBERM, SLsNAEYE MY MR
it SRR A 5 A O T, SRR R — A A A T
[ B 45 Y T (Matusova et al., 2005). H A 24 %%
4 Fh A Rl % OC B 5 SLs & A 9%, 430l 9 B- A
H bR FHED27). K RN A7
(CCD7). KA b RAMXUINERES (CCD8)FI4f]
O EPASOZK K IMAX T . Hor, B-HA S | & 5 H il
(D27)72 SLs & Beid i 1 i 1 5% B B 3 5% (Abuauf et
al., 2018), "R [ A B-KHE bR K- -B-
KN bER . D279 —Fh g fr T i SRR I 5 Bk iR
H, 125K RAR 5 R I 7 BEI 2 AR Y (Lin et
al., 2009); #E/KFEH, OsD27R 4 G ¥ dwarf27% 4>
B BAAISLs & sk 5547 1iE (Lin et al., 2009); 7£
W TF T, XAd27 RAZ RS iESLs & i) GR24 1] L
WA RAGEZ 4y kT (Waters et al., 2012). It4F,
Xof K FE RN R I 2 73 B R AR A M i SLs 2L I GR24
JERMAB LK, R SLsAI I HEYI 4 ki (Gomez-
Roldan et al., 2008; Umehara et al., 2008).

1+ T(Setaria italica) & i+ E H i A & 11
W —, BATURIKIRE, 1EZ8 ROy HT— AU
KIEM(FUEIEM AP, 2017; ABLR, 2019), 478E
FE RN AR AR P ) MR, AR FE IS A )
5T B A T D27s K R k47 % 52 RIS Wy A%
ST, RZ S IR 4 R E R A AT A
Fo, WIHRBAE I8 S A N SR R A AR, IR T 1%
FE PR FM 40 78 o s, I T PR B A A S
S AR RN G T, B AR IR N T D27 s 4 R 5 Ik 1Y
ThRERI 72 LA & Fh R FH B35 H At -

IS BT B9 N RFMMFIRERN N RIE SZF NN 35

1 MR5ERZE

1.1 AFD27sEEREMALE

M Phytozome %14 J (https://phytozome.jgi.doe.gov/
pz/portal.html) T 24+ T (Setaria italica L.). £°K(Zea
mays L.). #1F§7F(Arabidopsis thaliana L.).
Wi % (Brachypodium distachyon (L.) Beauv.). &=
(Sorghum bicolor (L.) Moench). X # (Hordeum
vulgare L.)FI75 % & (Se. viridis L.) 7405 1 3 A
H¥4E . 7£Ensemble Plants %4 J# (https://plants.
ensembl.org/index.html) T~ #7K & (Oryza sativa Ja-
ponica Group IRGSP-1.0)#: R4 ¥k . 7£Pfam%i
[ (http://pfam.xfam.org/) ~ #.D27s 2 [ f 55 45 14 45
FEFIIHMMSC {4 (PF13225) . 3% F N 8 AT HMMAE R,
i FHHMMER# %) 23 1 3 K 41 D27 s H: R 14T %5 7€
1% BX E-value<0.001 i B [l X 3k 43 1) i 1 D27s £
M, % Pfam (http:/pfam.xfam.org/). NCBI CDD
(https://www.ncbi.nlm.nih.gov/cdd/) I SMART (http://
smart.embl. de/) 3 K% FE i — Bk, HbE&fH
D27 45 #3520\ 2 AD27s R H

1.2 EYERESH

121 BEEZW. G, REiHN o REIRER
I A 1 3k PR 20 3 B S A (v2.2 il A ) # TBtools # 14
(Chen et al., 2020)#+ f¥)Gene Structure View#t1T 3
R ZE R AT AL . I FIMEME#: {4 (Bailey et al., 2006)
X4 ¥D27s A A #EAT IR 57 F 7 70 M, Motif &
wWE N8

ST KRR Bk, T AR AN
e RN A L DR 2 s SR D27 s B
51, £ /H1Qtree (Minh et al., 2020)%84N ¥ 3t
B8 7 5347 2 )7 5 EE R, 3 F) F 48 #2232 (neighbor-
joining) #4 & & 4t & & M, H 1 Bootstrap {f #% M
1000, HAAZ%CN: -m MFP -bb 1000 -nt 4.

R A 42 BB B AS [ P FD27s & A /7 41, @
SWISS-MODEL (https://swissmodel.expasy.org/) i
WMIEE F R = 4E S5 1AL . R ClustalW ik AT 2 /7 41l Eb
XF, S ATiRsEEE R, R Jalview ] {F (https:/wvww.
jalview.org/)3E4T % 5 FSE AL » K ProtParam (https:
/lweb.expasy.org/protparam/) 43 #r A [\ 5% jifk il 52 F
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AYEANLEZH, TR AL ARE R
5K . I SOPMA (https://npsa-prabi.ibcp.fr/
cgi-bin/npsa_automat.pl?page=/NPSA/npsa_sopm
a.html) FEI AN [F] B 53 10 — R 4k, Kol BIrE .
S A B I R ) o E AT SR it . AT PSORT Pre-
diction (https://wolfpsort.hgc.jp/)#1Softberry (http:/
linux1.softberry.com/berry.phtml?topic=protcompan
&group=programs&subgroup=proloc) %} & [ # 17 1.
1 7€ A5 T

1.2.2 IRXAER TS

P 7 D27sHE K] 32 000 bpfE R~ a1+ 5 41,
£ %X #|Plant CARE (Lescot et al., 2002) % &
(http://bioinformatics.psb.ugent.be/webtools/plantca

re/html/), X437 D27s3E R AT =CAE FH ootk it

1.3 X BHAAREHRRETR
£ Phytozome 24 JT #4fs P 42 I8 4 15 (Yugu 1) AN [
M4 D27s3 K IRNA-seq ¥4, 7 F TBtools%: il
L 53 BE R B B i (1 75 M) R HE 2 7 BE bR RA10F1
BT D BERFEAS NS R, ik T B Ak
AR B (b5 )i 2 O6 A 9 10/ G R /147N if 2
) AT AE H AR A A SUAT HURE, KA ol B
FRER S HEE, RIEHEREE-80°CUKF R iR
BB 13 1 2 RNA, A Y% B R R 28 Jis H A
RNA5E B 11, DLREIE & 3135 M7 B 52 11 28s Fl18s %%
# ok, [EEF) B Nanodrop ND 1000743 )6t & it
(Nano Drop, 3 [E)# IRNAK . % Fi PrimeScript ™
Il 1st Strand cDNA Synthesis Kitii 7| (Takara, Cat
No.6210A)Ks HE B HIRNAE B [ 5% NcDNA. #
THRF 5 1928 't 2 2 PCR 5| #1QRT-8G-F/RAICullin 4
S I 56 E B 5¥ICullin-F/R (£1). fiifiRealtime
PCR Super mix SYBR green with anti-Taqixil#:
(43, Cat No.MFO13-01)ik7 55 5 BEPCRZ .«
A LI AR AR EEL

1.4 BFD27sEFE &M

PLE B FI 15 ML 30t el R RN 2S5 E
T 22 7 R (XI55, 2016) 1 HE 35 £ b B 35 (LLAI T
ATl RAR N UE), BERIAERN TR NKHPO,. B A

1 5IMFIR

Table 1 List of primers

Primer name Primer sequence (5'-3')

D27-8G-N-F GCTGTACAAGACTAGTATGGAGGTC-
GCGGCCACTTC

D27-8G-N-R GGGGAAATTCGAGCTCTCAAATCAC-
TTGACGATTCT

D27family-6G-N-F GCTGTACAAGACTAGTATGGCAGCA-
GCCCTGCCCAT

D27family-6G-N-R GGGGAAATTCGAGCTCCTATGTCTG-
AAGTTTGGGGC

D27family-3G-N-F GCTGTACAAGACTAGTATGGCGACG-
CCGCTCGCGAC

D27family-3G-N-R GGGGAAATTCGAGCTCTCAAACTTG-
GGGGCAACCGA

QRT-8G-F ATGAAACGAAGCTACTACACGA

QRT-8G-R CAGATTGTCGAACCAGTTGTC

QRT-6G-F GATGGGGGAGAAGACGGAGTA

QRT-6G-R TTCTTCTTCTTCTCCAACTCCG

QRT-3G-F CGCCTCTATTGCTTGTCCTATA

QRT-3G-R AACTGAACATGTGCCCATTAAC

Culin-F TATGGGTCATCAACAGCTTGTC

Culin-R GTAGTCCCTCGTGATGAGATCC

HR F A IS INKHLPOL I E TR, S RSB 7648
TR - AR 810 cmf (Z110-14K ) F5 7% 2 ik
BT, HAERKRE S0, 1. 6. 12F124/N5F 43331
BURE, BURE A AR . 25, F2E. npfIntay, 3L
o, BRI P AL, AR R i S R 2
TR ZER Fom1/309 25, FRER 738 2 K UL 1)
FE il B TR Ol R 5 4% £ -80° CUKAR IR A7
AR TR ) 77 SNPEHURNA, 38 i 1 % 35 T B g Jie e vk A
Nanodrop ND 100073 Jt: 't HH M RNA 7 5K
F . @it PrimeScript™ Il 1st Strand cDNA Synthesis
Kitia 71 0K $2 B O RNAGE & S 5 5% NcDNA. Fi
Wik 4F %% % € & PCR 5] #) (QRT-8G-F/R
QRT-6G-F/RFTQRT-3G-F/R)F Cullin Py 2 3% [F 7% Y
5E & 5] ¥ (Cullin-F/R) (% 1), f# F Realtime PCR
Super mix SYBR green with anti-Taqii\7 & i#k172%¢
JEEEPCR L. BRI AR AR E S .

1.5 ILRBAENLST R

PLIR AT 175 Z A3 T30 8 J8 1 - R cDNACA B A, A
D27-8G-N-F/R. D27family-6G-N-F/R #1D27family-
3G-N-F/RAE|¥, 454 1 Seita.8G168400. Seita.-
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6G088800 } Seita.3G050900% | (ICDSF41) . K]
PR s 14 1A 17) 1 Spel 1 Sacl W ) PUC-N i 244, #
1915 B 1 PCR Fr B A B VI B A 247 264k, IR H
[ Y5t B 40 g kAT IE 2, 4300 #4 12 35S::GFP:SiD27 .
35S::GFP:6GAH135S::GFP:3G )V 41 il 5 for #idk . 44
Fa 2 B 1 I 40 P R A7 R A o A A B K W A
(Escherichia coli) (DH5a/& 52 %), HEkIURva ke, i H
PUC-N-Test-F/Ru# A7 kIl 16 B 2% i K /)N IR 1) A
WOEN T, 85 S 751 56 4 — B0 3 v PR AR BU
BE( A T-1 000 ng-pL™). LB 444 R K %52-3
- 0 T8 15 B s A B SN SRR R R,
PR A A, TEE &M TR H40% PEGHE 3
b T IRAE AR, WS 771420/t )G, 130
LA B (HEE, LSM700) F W ELEAL G A T
JE A A

1.6 BEMNTRSH

IR A S286 2= CF 91 07 1434 T 1% O b s AL )
DU 250308 (1 A R 2 ) 43 e 3/ D27 s 356 [R ik A7 B £ 7Y
GIHT o Al I Network 470 A A5 L TR AT AE G &R
MRS SRS R, FEORH R AOR B S5 A Z MR TR b
T20104F R = 201143 g % fH. 20114Edb 5
i SCRI2011 4 (L PE K G AT T A, K7 R S
AR B HEAT ORBE, P L I TR S0 3T 22 7
EMET, g R UFE IR R

2 ZR5iTe

21 ATFD2IsEELEREBXEMEERFESH

ETFHMMBEIES T Tk, URTF. RUEME,
EIGE . K IR A R I A R DR 2 P 3 0 Sl s v H1)3
MD27sHK IR 1, X AR FR )25~ D27 s 8 1 1 2k
AEFE(EREEER T IKE . 7 Ta. Fha,. A
R RAKME SIS B A0 e AL T )
BTG M7 (322). Hh 254 D27s % K 4 5 1) £ ik
K JE 4 T 155-369 /> 2 & R 5k Jk 2 A, LOC_
0s05g04090 % 14 1 £ Jik K ¥ & %, Sobic.007GO0-
16600 % i 1) 2 ik K & & K ; L AT4G01995 Al
LOC_Os11g37650 Tl Il Ay i /K £ 115 Tl ¥ D27 s ¥
R 5 AL K HS A AE g4k R, A AT1G03055 Fil

KRS B 7 B9 N RFMMSIRER N RIE 57N 37

LOC_0s05g04090%3 il & i T AR FI 40 i 53 o o 731
ff134D27s (Seita.8G168400. Seita.6G088800 flI
Seita.3G050900) & [+ & A~ T-271-277 > & S B bk
H 08, 4y T8 ~30.1-30.4 kDa, %5 Hi i N5.85—
9.31; I FaE REN38.48-74.47 .,

22 D27sEBEEMARG R BFEL T REIRER
NS iR BAFYFD27Ts Z RN R K E K
A, FH % E 8ANIFI254D27s 8 (i & LR
7 BRI R Gud AR . 5 SRR, D27s T RIBNH,
7394 NClass1. Class2F1Class3, H:rClass3%k
BiR%, TKD27Ts=A iR EClass3. HE71
W I 34 S0 i A AE R AL P IS A, (HAL R
TFIIAS [F) Ji 53 38 N2 o A, T e -5 40 R T XTI
Y, 5H e mr o RBGEE L (E).

[ Y5 A S W DAgE — 20 T A R — SRR R DR 2 (R
K Z&, FATFIFHSWISS-MODEL Xt AN [ 4 Fft (1 D27s
HAMTEM, SREAR S4EEN. SRR, 3
1b 4 Class1-Class3H 41 4 8 A 45 /Y FE A A AL, I
H A — 4R A [ 20 8 1 ) P 46 0 22 S AR K (B12)

2.3 D27sEFEFEMRRTFTEFTI
X 254D27sH: A ¥ 2 51 14T 45 K 73 M, K I Class
B &e BT Me NN g T, BHERFA K,
Class2 B8 &5-7T W& 7, ZEEFIKERE Y, M
Class3t&2-31M W& F, SHFAIEf. Hhar
Seita.8G168400 (SiD27-1) 64N &+ HIE K 74
& K, Seita.6G088800 (SiD27-2)A 34 W & 1,
Seita.3G050900 (SiD27-3)H 74 M & 1 (KI3A).
FIFINCBI. SMART. Pfam¥{#i % &z MEME# {4
X 254 DA PR 51 &5 R (B BA) B L AR < 5 e 1EAT 4y
Br, R EID27sHEAFHIECHBAR T, BF
motif1 Flmotif2 {1 fr 57 5/ 8(K4), 254 1% 72+, mo-
tif1 A RS, ik Emotif2fimotif4. Class1-354
AR E 4046, ML TClass1, Class3H fE{EH: 5
[fJmotif6, Class2H 17 7E4F 7+ fimotif3; H H [F]—33&
HOR S 45 R IR 2 DL ) B I AR HE B,
Class 19 (517 A motif4. motif7. motif2fl
motif1, R FE—HANEATREEGHUKIIEE. E
PERERAE, DA TE[R—2Class3H 113/ £ KkD27s
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22 ARREYFD27sIE IR AT

Table 2 Characteristics of D27s genes from different plant species

Primary structure

Secondary structure

Gene ID Species Length Molecular Theo- Instabi- GRAVY Slljbcel_lular Aloha Beta EXten- Ran-
ofamino  weight retical lity index ocation hglix bridge ded dom

acids (kDa) Pl (1 strand coil

AT4G01995 ﬁrabidopsis tha- 258.00 28636.56 7.97 38.48 0.030 Chloroplast 0.34 0.03 0.15 0.49

iana
AT1G03055 A. thaliana 264.00 29795.14 894 53.39 —0.358 Chloroplast 0.35 0.03 0.16 0.46
AT1G64680 A. thaliana 250.00 28162.63 8.52 51.89 —0.333 Chloroplast 0.33 0.03 0.12 0.52
BdiBd21-2.2G0489400 Brachypodium 268.00 29298.93 8.28 56.92 —0.093 Chloroplast 0.34 0.05 0.11 0.51
distachyon

BdiBd21-4.4G0220000 B. distachyon 277.00 30715.66 8.76 52.53 —0.091Chloroplast 0.34 0.02 0.11 0.54
BdiBd21-3.3G0180800 B. distachyon 275.00 30152.06 9.16 58.90 —0.147 Chloroplast 0.33 0.03 0.11 0.53
Seita.6G088800 Setaria italica 271.00 30429.45 893 54.85 —0.380Chloroplast 0.37 0.03 0.09 0.52
Seita.3G050900 S. italica 277.00 30185.83 8.66 58.84 —0.170Chloroplast 0.32 0.05 0.12 0.51
Seita.8G168400 S. italica 277.00 30185.83 8.66 58.84 —0.170Chloroplast 0.36 0.03 0.13 0.48
LOC_0s08g02210 Oryza sativa 261.00 28906.58 8.88 49.96 —0.244 Chloroplast 0.35 0.05 0.10 0.50
LOC_0s05g04090 O. sativa 118.00 13355.34 5.85 56.27 -0.186Cytoplasm 0.23 0.04 0.17 0.56
LOC_0s05g04070 0. sativa 270.00 29343.02 7.94 58.60 —0.047 Chloroplast 0.31 0.04 0.13 0.51
LOC_0s11g37650 0. sativa 365.00 40864.68 8.52 55.08 0.024 Chloroplast 0.34 0.00 0.16 0.45
Sobic.009G030800 Sorghum bicolor 277.00 30225.93 8.51 64.68 —0.182Chloroplast 0.31 0.05 0.09 0.55
Sobic.005G168200 So. bicolor 292.00 32325.36 8.72 54.69 -0.216Chloroplast 0.37 0.03 0.13 0.47
Sobic.007G016600 So. bicolor 369.00 30202.19 8.79 62.57 -0.383Chloroplast 0.33 0.03 0.10 0.54
Sevir.6G087800 Setaria viridis 271.00 30483.49 883 5549 -0.403 Chloroplast 0.38 0.03 0.09 0.49
Sevir.8G177900 Se. viridis 289.00 32243.38 8.82 5493 -0.187 Chloroplast 0.36 0.03 0.13 0.48
Sevir.3G051400 Se. viridis 277.00 30185.83 8.66 58.84 —0.170Chloroplast 0.32 0.05 0.12 0.51
Zm00008a034103 Zea mays 202.00 22824.65 9.31 65.45 —0.249 Chloroplast 0.34 0.04 0.18 0.44
Zm00008a023158 Z. mays 155.00 17878.49 822 56.01 -0.370Chloroplast 0.46 0.07 0.14 0.33
Zm00008a023504 Z. mays 235.00 26224.37 893 67.47 —0.340Chloroplast 0.36 0.03 0.12 0.49
HORVU1Hr1G015940 Hordeum vulgare 307.00 33309.59 9.29 65.88 —0.191 Chloroplast 0.34 0.04 0.10 0.52
HORVU7Hr1G076030 H. vulgare 294.00 33156.27 8.63 65.27 —-0.413 Chloroplast 0.34 0.05 0.12 0.49
HORVU7Hr1G096970 H. vulgare 275.00 30372.12 8.89 74.47 -0.130Chloroplast 0.38 0.03 0.13 0.45

GRAVY: £k GRAVY: Grand average of hydropathicity

BAREREF, BT 514, Zm00006a02315-
8 PO14F 5 A A motif5, Zm00006a023504_PO1%;
51 B A motifé (EI3B).

24 RXIERTHS R

NIRP B TD27sER M RE =B A, KH
PlantCareX %+ 1-D27s%: A _Lii#2 000 bpJa 3+ 741
AT M, SRR, 3B TD227TsERN S 5

W 2 T IS AR 9% Y ABAT B 0 A4 T Me JA B T 44,
S A KR B SR 0 A R IE TR 0 DL
55 ol 38 A6 5C o ) B G A AR S 5§ oo . Seita.-
6G088800 J&i 3l T A A IAA I #% Jt 1, Seita.8G-
168400 /5 3l 1 B A P 145 e R 0k B A A0 L
B N IG A CL B T R e, RIS FD27s
BT RETER AR KR B R E N2l i R
FEAE I (K15).
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Class 1

PA¢ Oryza sativa ® zea mays

p BdiBd21-2.2G0489400.1

LOC 0s08902210.2

/\ Arabidopsis thaliana

% Setaria italica

O Hordeum vulgare (O Sorghum bicolor A Brachypodium distachyon @ Se. viridis

B AREYD27sHE R 1 R G AR

AL, R8N b 458 D27 s A T I UBE BR T 41 M 3 R G adE A

Figure 1 Phylogenetic trees of D27s genes in different crops

The phylogenetic tree was constructed by using amino acid sequences of D27 proteins from 8 crop species, and the neigh-

bor-joining method.

25 ATFD27sEEELEFHERFTIEFEST
F| H Phytozome A ¥ #0 48 e H 8 415 % R 1
RNA-seq##i, xf 4% ¥ D27sH: K 4 M AT 40 b7, 45
RRH, SID27-1HEFTERF ERIL, RPN A TE
A R IE, BARRIEBAELER, HRIEFR
FAAAFE (EI6A). FRgERFW, J& T F—HE Kk
() 7 R IR RE A I A 78 A ] .

HeAh, ASHEFAE AT RNA-seq A 1 H (1) £ hili -,
R =M 2 2 BERIA10 (B M0 B &) M7 BERS
BT, TR 2L J WP — 0 2o
G 2R, HREIAOT IR AR . 2. g
Zb. R U D27 B I ) R I AT %
FE o HUREIR, 1ZFEAE 2R AN R 7 BERFAE A R A
LA RIE, LA bRk, HAER
TP BRI, 22 00 BEAMS R ZE A vh D27 2
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Species

Class1

Class3

Arabidopsis
thaliana
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Figure 2 Tertiary structure of D27s in different species

The tertiary structure of D27s in Arabidopsis thaliana, Brachypodium distachyon, Hordeum vulgare, Oryza sativa, Setaria
italica, Se. viridis, Sorghum bicolor and Zea mays are visualized according to the phylogenetic tree. Class1, Class2 and Class3
correspond to the first, second and third clades of the phylogenetic tree, respectively.
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Figure 3 A gene structures of D27s genes and conserved motifs in the D27s

(A) Analysis of D27s gene structure and D27 protein conserved domains (based on evolutionary tree (left), 25 D27s genes were
analyzed for gene structure (middle) and protein conserved domains (right); horizontal lines in the middle represent introns,
different colors in the right part represent different conserved domains; the lower scale represents gene or protein length); (B)
The conservative motif logo generated by comparison of amino acid sequences of 25 D27s members. UTR: Untranslated re-

gion; CDS: Coding sequence
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Figure 4 Alignment of amino acid sequences of D27s from 8 different species
Motif1, motif2, motif4 and motif5 are found in 25 D27s sequences of 8 species, and motif1 is marked in black; motif2 is marked
in green; motif4 is marked in blue; motif5 is marked in red.
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Figure 5 Prediction of D27s cis-element

Diagram of cis-acting elements in the 2 000 bp upstream promoter regions of foxtail millet D27 genes. Rectangular boxes with

different colors represent different cis-elements.
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Figure 6 Expression of D27s genes throughout the reproductive period in different tiller materials

(A) Expression patterns of D27s genes in different tissues of Yugu1; (B) Expression of SiD27-1 in different tissues of less tiller
material Yugu1 reproductive period; (C) Expression of SvD27-1 in different tissues of multi-tiller material A10 reproductive
period. R stand for root, S stand for stem, Y| stand for young leaf, Ol stand for old leaf, Sh stand for leaf sheath, and P stand for
spike.
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Figure 7 Responsive pattern of D27s in different tissues under phosphorus (P) deficiency treatment
(A) Seita.8G168400 (SiD27-1); (B) Seita.6G088800 (SiD27-2); (C) Seita.3G050900 (SiD27-3). * P<0.05; ** P<0.01
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Figure 8 Subcellular localization of D27 proteins
GFP represents green fluorescence protein. Bars=5 ym
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Figure 9 Sequence polymorphism analysis of SiD27-1

(A) The gene structure of SiD27-1 and its haplotypes; (B) Haplotype variation analysis (circle size indicate the number of vari-
eties in each Hap; traverse lines represent the extent of variation between two Haps)
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Figure 10 Box plot of SiD27-1 associated with phenotypic data in different years
The red box represent the association analysis between SiD27-1 genotype and tiller phenotype
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Analyses on the Transcription and Structure Variation of
B-carotene Isomerase Gene Family in Foxtail Millet

Hui Zhang, Hongkai Liang, Hui Zhi, Linlin Zhang, Xianmin Diao*, Guanging Jia'

Institute of Crop Sciences, Chinese Academy of Agricultural Sciences, Beijing 100081, China

Abstract Plant architecture is of great importance for yield improvement of cereal crops, and improvement of plant ar-
chitecture is of great significance for improving crop yield potential. As a newly identified plant hormone, strigolactones is
one of plant hormones regulating branching and tillering by inhibiting the elongation of axillary buds. B-carotene
isomerase is the key enzyme for strigolactone synthesis. By the typical domain Pfam:DUF4033, all members in the
B-carotene isomerase gene family in foxtail millet (Setaria italica) were identified (Seita.8G168400, Seita.6G088800,
Seita.3G- 050900), encoding 271 to 277 amino acid residues with molecular weight ranging from 30.1 kDa to 30.4 kDa,
isoelectric point ranging from 5.85 to 9.31, and instability coefficient ranging from 38.48 to 74.47. All members were
subcellularly localized in chloroplast, and were grouped into three different evolutionary branches. Cis-element analysis
revealed that SiD27-1 (Seita.8G168400) was involved in regulating circadian rhythm, auxin-mediated development, and
response to drought and low temperature. Transcription of SiD27-1 was down-regulated in foxtail millet accessions with
more tillers, and in low phosphorus treatment could respond to faster than all other members. Haplotype variation analysis
revealed that HOO1 of SiD27-1 may contribute more to plant height, heading date and grain yield than other haplotypes.
We inferred that SiD27-1 was involved in strigolactone synthesis and plant architecture in foxtail millet. It laid the founda-
tion for in-depth analysis of regulatory mechanism of D27s on the formation of foxtail millet tillering, and provided allelic
variation sites for molecular breeding of foxtail millet.
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