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Positively regulating role of the key evening complex gene AZLUXI in peanut
nodulation

Lu Yi—Chu**, Li Zhen—Ying**, Mai Chun-Hai, Zhao Xiao-Rui, and Wang Li—Xiang*

College of Agriculture, Shanxi Agricultural University / Shanxi Houji Laboratory, Taigu 030801, Shanxi, China

Abstract: Biological nitrogen fixation via nodulation in legumes is highly energy intensive. In legumes, light signals not only
regulate photosynthesis, morphogenesis, and growth, but also play key roles in controlling nodulation and nitrogen fixation during
interactions with rhizobia. LUX (lux arrhythmo) is a core component of the evening complex (EC), which ensures accurate tem-
poral output of multiple signals under light-dark cycles. Unlike soybean and many other legumes, peanut primarily uses a
crack-entry mode of rhizobial invasion, and the role of 4hLUXI in peanut nodulation has remained unclear. Here, this study
shows that AhLUX] is strongly induced by rhizobial infection and is predominantly expressed in root tips, lateral root primordia,
developing nodules, and mature nodules. Subcellular localization analysis indicates that AhLUXI1 is localized in the nucleus.
Functional analyses show that overexpression of AhLUXI (OE-4hLUX1I) significantly increases nodule number, whereas silencing
(RNAi-4AhLUXTI) or knockout (CR-4ALUXI) markedly reduces nodulation, demonstrating that 4hLUX1 is a positive regulator of
nodulation in peanut. To clarify the underlying mechanism, the expression of nodulation marker genes in AhZLUXI-overexpressing
and AhLUX]I-silenced roots. The results suggest that AhLUXI modulates peanut nodulation by regulating the expression of key
nodulation genes. Together, these findings link a light-signaling component to belowground nodulation and nitrogen fixation and
provide a genetic resource for breeding high-efficiency peanut varieties through manipulation of the light-signaling pathway.
Keywords: peanut; 4hLUX1; evening complex; nodulation; symbiotic nitrogen fixation
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R 5 MR B 2 T ) S A R OG B R Bk
A2 R G R AR N R A e A B AR R OE R
AR R 1R Yl 2 o 3 SR A AR A SRR
It B EE N AR E T RMEECE,
T FsF 2% 98 11 3] S aod R, 75 2 T 5 M A M 13Ok
BRI P AR TR T AR R Y TR B
RYLRIZ Y 2 FORFE RSB R A A S, K
ZHREFHEY TR AR T IR B R P LR
Ye 197 A A6 2E (Arachis hypogaea L.) N A% FE 1Y
Dalbergioids V.41 3= 558 i+f 4% 42 4, (AL IR 7 i aok
AR 35 35 114 240 e [ Pt AR AR . PR, K&
25% 1) 5 RHE P A7 7E X R AL

SRR Al 1 5 R G A VR R A A K B R
LM S R e A K AR 7R
LUX (lux arrhythmo) & ff ¥ 1% [8] &£ & 14 (evening
complex, EC)HY#Z.0o41 4%, i EC TEAR #AE Y AEFN
IR N S e R v A G U LUX iR fEAE
KBz, AT RA Ry M EREE T
PR U FEfE 2 G BRRR IS A T, LUX SEP AR (R
BEOGCIRAR 5 IE# A6 S, AR AE Y AL 7 T 1 2
e MU AR, BEE XL BERE 5E A 2
WE A, xR E RS Z MRS 5 R F iR
BAZ O PR P X A1 FH L Bl R

SeRii s R, K& (Glycine max (L.) Merr.)%5
M TG IR, SR BIGAE 5 J2 UK 2l AR 0 Y K gt
HMEPY, G5 &8, KEd LUXI/LUX2 G
ELF3a BAFEME AL A, Frtasa R naim
KA ENOD40 WA 8 IF ik Rk, ZEim i
RGP, ki, 5SKERARERRLR
YRR, feA R MR RNLH . M4, TE4EED
LUX RFJERSH5REESE L M2y, Lk
RESKGHH— BRim A,

AR RG AT T ARLUXIT (932502 T 20 i
AL, A s . TR A N g S T B AT
ARLUXT FEAEAE S5 R DI, IR0t 1
ARLUX] X259 brid 2 N R B nys2m . w120 1 B
ARLUXI VA¥EAEA S5 DIRe ML, S 7ERHa
M55 S MY EAERGEAIES, ARE S
BT U AR AT SRR 5 5 ) S PR R R AT Al

1 #MR57AZ%

1.1 FEEYMBRMEKEYE
ARWF5E 3 B AE A (Arachis hypogaea L.)GhFh A

VURLLT, i A9 AR R Ay CCBAU.051107 (GenBank:
GCA_900116675.1), ¥JH LG4y J5 B2 S0 06 == Fe ik
ABIF 5 T A3 P ) 0 e D BB A2 BUAK [ B (Nicotiana
benthamiana Domin), HASEIZE HITREME5 ., 16
AEMRHE N TR e LA, TF4hi 2
B RETT I AT AR A AR T 4 T (ODggo = 0.08~
0.10), 2RI PR o8 85 it FH AR 808 R iRk 22
NT A AEEE ST 14 hoOEHE/10 h B R, R
JEHR 25°C.
1.2 E ARLUXI WEEREYERESH
PLKE GmLUX1/GmLUX2 & P8I N RS, F
A NCBI (https://www.ncbi.nlm.nih.gov/)#1 Phytozome
(https://phytozome-next.jgi.doe.gov/) 5 #& £, 1 i
BLASTP [a] I LE X AR BOAE A= Je HAl SRMEY) LUX 3
J¥ 50 FEE H Y 81, AL 45 2% &2 (Phaseolus vulgaris
L.). 8L 5.(Vigna unguiculata (L.) Walp.). B 5.(Pisum
sativum L.)FI & & (Vicia faba L.). f& B Interpro
(https://www.ebi.ac.uk/interpro/) £ £k ¥ 3 431 LUX
B AR EE P (motif), % FN 1Y LUX AT
SERIEM, BORICIRG, iH] MEGA ¥/ HERSE
KEM, Jrilid ESPript 3.0 (https://espript.ibep.fi/
ESPript/ESPript/) M uti % LUX #2472 % 41 kb xt
I3HT
1.3 ARLUX1 RiEERX S
PRIERFRIILG . R/N—B0, MR SE 4 H IS 3
AR T TIE A R, Frdbd: 2 E AR
TR, R AR o RS 20 0 DAL TR] A0
1.3.6, 12F124h, KAES 1, 3, 6, 14F121d
BB L, 28 d JEHUIR . MR 14, fii ]
Vazyme RNA $2 U] & 2 HUE A B RNA J5 fUi% sk
c¢DNA (TOLOBIO, ToloScript All-in-two RT Easy Mix
for QPCR). DL ARELF NS HEH, X AhLUXT FEH
4T RT-qPCR Kail|, 43471 i% 5 PRI AE 32 1 5 A [A] B 30
P ENCEIAG N E ST S TE 75 71BN e
1.4 ARLUXI H) CDS KEZFrEMEiftaz
$£T Phytozome ¥4 FEAR I ARLUXT HEPFIE R,
R PR 9 % [X 971 K 3l X 90 3 il e 5 1 4,
it e O LR A Tl PCR 935 3K H 19 R Be o P45
¥ 5 X IER )R, @8 4A pUBI-GFP-4xmyc
(OE-AhLUXI) . pK7WG2D (RNAi-AhLUXI) Hl
pKSE401G (CR-ARLUXI) I 3R A5 HH W 284K ik, F
ENCE 3L
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1.5 AhLUX1 TF 20 i1 £ i

¥ ARLUXI ) CDS J¥FIH A 35S:GFP 44,
P 35S:AhLUX1-GFP filG Rk EHH, M5 Ed]
ARTRLAE A GV3101 . L 35S:GFP 1B R %8 FIXF
M S5 20Me% Marker k3K pHBT-mCherry-Nu
AT Ak, R AL . B 35S:GFP §
35S:AhLUX1-GFP B 43 5 -5 4l il A% Marker B TR
&, HESEIRE R, 48 hE OB LR AR B e
PUECS A S
1.6 ARLUXI HRLZFgE

¥ ARLUXI ()5 3 F ¥ 5046 A pCAMBIAIL391-
GUS #fkrh, U1 pAhLUX:GUS JBokLi it iy 5%
K599 1754k, I i BRAREL 10 )5 2 AAEAEAR
Fo EEFHUERE 1. 3. 6. 9. 14 i1 28 d 45
BUR ZEEARR A GUS Yei 37°Cad ik, #7444k
gett, BERRA T5%IHE, WOE TN IR 1T
JUi €0 R 3, R T R 1 R, L E TG W
Ji G2 WA R A T A R
1.7 EERRENREBELE

AWFIER R RAFFE K599 XFAEAE AT BAR
WRAZ YAk, Poakki k. Mo . AR 58 4 HLJCHS BE
FIAEA PP A TR B I A R i & 2~3 d 5, Ff#
IR B i R 3% 0.1~0.2 cm A AR R4 A7 41
I, BJEE TSI 5B i, s
WG BHEG Y EAHEMAR OE-ARLUXI .
RNAi-AhLUXI F1 CR-ARLUXI 8312 Yeht AL
PEUER AP IR O, T CCM (B 12 1000 1Y
Fefin A DTT 1 AS, LL1 2 1500 A HCABIINA L-cys)
FHEZE ODgy = 0.08~0.10, FEIEAYAEESME A
fFYerh, B THER D 150 r min ' 2% 1 7R 60 min.,
TE 28°CHEFRAa T, MW R TR 3~4 d EBRE
A, FREAN 2 B B RITIR, #Rh ODgg =
0.08~0.10 MYAEA MR IA, Bibk 30 mL. FEIEREHY
21 d BUREI B G ARIR  , F A SOME S

A

BRABEE NHEER, 7 HZEE M ELIR
(LUYOR-3415RG fluorescent protein lamp)#il .

2 FRE5SH

21 AWLUX]I BEREEREMERZSH

K& GmLUX1/GmLUX2 #1575 NCBI
Fil Phytozome %4 2 Xf £ 4= 47 BLASTP 434, 3t
WeE R ARLUXI (PAC: 42614372)F1 AhLUX2 (PAC:
42655180) 2 ™ [FIIRFE R . o 1 AR S RHME D [a]
LUX Mifb X R, AP T . . 25,
LN, BiEMEDH LUX HAWERE L TR 45
RWoR, i few £ 2 2, fE4E LUX1/LUX2
eSS 1) 5y 32 HA S RHMEYI LUX B —3Z,
FAE N AR B2 AW, W AEKE,
SREMELT, W32 B A GMBi T (& 1-A), A8
FHEM, fEARR ERMEY R e #E kb, 6 LUX
ARERAE TIRRI k. S T — B8 AR G R
YEY) LUX 8 AR E I e AR ST, X LUX
EHIITLZ P, S5 REoR, MYB S5# 379
Tl ) w2 BE A<, BAEAEA: LUX 26 A B N3 5 C I ff
1E 5.3 19 531 (# 1-B).
2.2 ARLUXI BEEKB = RIEEX S0

RT-qPCR ¥ &, ARLUX2 {EMLIR P 2eik7K
S AR T ARLUXT (K 2-A), FItk, H#EM 4hLUXT 55
A ARES SIREACAE A . R TR ARLUXT L
SR M O ARE TR AR, ] RT-qPCR A 7EAS [ s
B L FE R A RIE AT o TEHER S 24 h LU, ARLUXI
MFRIBEAE 1 h BENEE, FEZE FEE 2-B);
B YL ] ORE K, ARLUXT WYk R8s S,
1628 d FisEmE (8 2-0). 7EHHEG 28 d Wekibd:
M. HRIARIRIZHER, fdiH RT-qPCR £ AR50 ARLUXT 1E
ANFEHB RIS R GRERW], ARLUXT TERR
MRS P A Rk, et RaA R, TEAR
AL, Ytk i R TR 2-D).

o
A 100 VuLUX

GmLUX1
T: GmLUX2
B — PsLUX
100 —— VfLUX
r AhLUX1

100 =——AhLUX2

0.050

(B
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VuLUX - M VI R
consensus > 70 l...cy.dfbrv, #WE.GLP, DLTPLaq LIPPELA%AFRISPEPHRtl #VNRASINTIStIRGG. . .

130 140 150 160
PsLUX
VILUX
AhLUX1
AhLUX2
GzLUX1
GmLUX2
PvLUX
VuLUX
conscnsus > 70

61N U B W N —

290 300

1 PsSLUX e )SNGHGNSH S[HHSVTIS| RS el CHMC sles NMMHHESP PHPHSHSHP

2 VILUX JSNGHGNSQ. . .. - S|HHSVTIS e SHMG 5 NMMHHEWIP PHPHSHSHP

3 AhLUX1 G EVTLQORWISYPPHIGVPA

4 AhLUX2 HVLOOIIMIS Y PPH LGV PA

5 GmLUX] YINMLHOQISAYPHLAPNDK . .

6 GmLUX2 NMLHQIINIPHLAPNDK . .

7 PyLUX [YNMLHQIINITHLAPSDK . .

8 VuLUX . .. . |YNML HQIIPHLAPGDK . .
consensus > 70 SLh#Sa : SmMs. - Lom. .. yHEpynm$hgRDW. . . ... ...

1 PsLUX HMSPND. . ... ONK o e e e e i

2 VILUX HMSPND.......... SNK . vttt e et et e

3 AhLUXI LTSLGGHEGLMDMLRTDQHDLSLILSKQQICEIDFLKVTVRFKERVKLVGRQSKET

4 AhLUX2 LTSLGGHGLMDMLRTDQHDLSLILSKQEICEIDFLKVTERFKERVKLVGRQSKET

5 GmLUX]1

6 GmLUX2

7 PvLUX

8 VuLUX

conscnsus > 70

Bl 1 LUXs RELXEWMEFTILL

Fig.1 Phylogenetic analysis and sequence alignment of LUXs

Bl Ay LUXs REEKBR . &40 3T FEFERFARMA. B B ARFEYA LUX B EARTFH X BF) 7 80T 2 m 2 5%
FEMALE o R 5 Y R AR ZARIC T A6 AR 5 A Y R ()77 A 22 S i T SE TRk, R 7 T B ARIC T LUXs #Y MYB {R5F45 #4380, Ps: B
WV &5 Ah: 64 Gm: KE; Pv: 3XE; Vu: 515,

A: phylogenetic tree of LUXs. Numbers at internal nodes indicate bootstrap support values. B: amino acid sequence alignment of LUXs from
different species. Numbers above the sequences indicate amino acid positions. Black bars indicate key residues that differ between peanut and
other species, and the blue bar indicates the conserved MYB domain of LUXSs. Ps: Pisum sativum; V. Vicia faba; Ah: Arachis hypogaea; Gm:
Glycine max; Pv: Phaseolus vulgaris; Vu: Vigna unguiculata.
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Fig. 2 Expression pattern analysis of ARLUX1

Kl A g ARLUXT FEMYR P A 2235 1 ) B W32 TR 0-24 h ARLUXT Y3835 B (LEERN 0 h B2k CF ot BE) o 18] C 3R 1-28
d ARLUXT W3k (LAERE 1 d I0REKF % B . B D O ARLUXT FE4E4E AR RSP g 3kt . B 8 P bl . &
FEVEM KB ATHT . ***KIR P <0.001; **%/R P<0.01; *& /R P<0.05,

A: relative expression level of AALUXI in nodules. B: relative expression level of AhLUXI from 0 to 24 h after rhizobial inoculation (nor-
malized to 0 h). C: relative expression level of AhLUXI from 1 to 28 d after rhizobial inoculation (normalized to 1 d). D: AhLUX]I expression
in different peanut tissues. Data are means + SE. Significance is analyzed by #-tests. *** P <0.001; **, P <0.01; *, P <0.05.

23 ARWZREHTRIA ARLUXI TEEHR  H, RUSEK pAhLUXT:GUS ' AN KRR H K599,
EhRIE FEIEAT A A BRAR AL, Bl )5 X ALAR R 14141
Kt —RIE ARLUXT TEAE R b pofE fbFde . S5 R EW, EEEE 1 d (R AP,
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ARLUXT = ZEAE AR Z8 A 3 RAR 2R rp o 7 1k 3 ik
(Kl 3-A); 7EFEHG 3. 6 F19 d IR R, AhLUXI
FEAEM R AR . AR R AR AR R S
Fi I8 (El 3- B~D); #%W 14 d J5, AhLUX] F%
TESTE T FE S e IR (18] 3-E); $E7R 28 dJ5, AhLUXI
TERR s SRR (] 3-F), Libgh R, AhLUX1

AIRES 56 AAR 2R A A K SR A AR i 2
2.4 AhLUXI1 ZEfiIF 40

R T HE AWLUXT 7620 P ) JAR A7 ', fil
AhLUX1 FHHFHILE Cell-PLoc (http://www.csbio.
sjtu.edu.cn/bioinf/Cell-PLoc-2/) V. 4il g 5 {32 15T o 35ty
EEATTN, 4R R ARLUX1 Al BE 2 0 78 40 A%
B 1), 435K 35S:GFP il 35S:AhLUX1-GFP

AR AR Marker (FF o 4 MOAZ & S bRid)PA 1
1 IR A DR SR B R 2 4, 48 h )R
it PO M 2R A S B ORI A4 7 175 000 o 4
¥ Marker HAE AN MIAZ h 323k, 35S:GFP & o #£ 4 ifd
¥ . NIRRT AN i, 35S:AhLUX1-GFP il 4 &
H &GS SR Marker —2, 6] AhLUXI1
JEAL T A M (E 4).
2.5 ZERBSHRAE AWLUX1 ERFERLE
i

F T EE AhLUX 1 ¥ 464 45 O Th fie,
ARG HE T i Fe ik 8 . SEPR DT BR 2 AR I R 4
AR, I BRI LB IREAE A ARLUXT
i R IKKRE R (OE-ARLUXT) JLERFE R (RNAi-ARLUXT)

B 3 pAhLUXI:GUS ‘BRI FHRENHT
Fig.3 pAhLUXI:GUS histochemical staining analysis

A HIEFPHETE | dJSMRER . K B-D NIEMIERE 3. 6 F19 d FMRER ., K E NEMRMERE 14 AR ER. K F MR E

W28 dFRIMR A, IR =1 mm,

A: roots of 1 d after inoculation with rhizobacteria. B-D: roots of 3, 6, and 9 d after inoculation. E: roots of 14 d after inoculation. F: roots of

28 d after inoculation. Scale bars = 1 mm.
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Fig. 4 Subcellular localization of AhLUX1
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Fig.5 Phenotypic analysis of AhLUXI function in peanut nodulation

B A it 263528 8% BR(EV D FI OE-ARLUXIT W FAPEAR T ARLUXI ) RT-qPCR 4347 . &l B 2 EV1 Fl OE-AhLUXI ¥k 2 4 B RAR XS 1
. C 2 EVI 1 OE-ARLUXT ¥k F I B ARAR AR B AL H HL 8 . I D g 2 R TR 25 2 AR B (EV2) FIl RNAI-ARLUXT [ BHPEAR T ARLUXT
) RT-qPCR 4347, [ E g EV2 Hl RNAi-AhLUXT # 7 W BRARXT LLE . B F 2 EV2 1 RNAI-ARLUXT #k R 0 BRI A E L5
G o HE R Gl 25 SR 0 HR(EV3) I CR-ARLUXT ¥ 7 B9 BIRARS LI . B H i EV3 Bl CR-ARLUXT Bk &R B BRI R H . 1
BIR =5 mm, FrRElE - FIgEsirmkie. BEMEH R, &R P<0.001,

A: RT-qPCR analysis of AhLUX]I expression in empty vector control for overexpression (EV1) and OE-AhLUXI. B: representative images of
hairy roots from EV1 and OE-4hLUX]I. C: nodule numbers in EV1 and OE-4AhLUX]I hairy roots. D: RT-qPCR analysis of 421LUXI expression
in empty vector control for gene silencing (EV2) and RNAi-4AhLUX]I. E: representative images of hairy roots from EV2 and RNAi-4hLUX]. F:
nodule numbers in EV2 and RNAi-4ALUX] hairy roots. G: representative images of hairy roots from empty vector control for gene editing
(EV3) and CR-4hALUXI. H: nodule numbers in EV3 and CR-4AALUX]I hairy roots. Scale bar = 5 mm. Data are means = SE. Significance is
analyzed by r-tests. *** P <0.001.
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(& 5-D), Ak, OE-AhLUXT PR 464 45988 %51
WO 5-B, C), M 21 dJ5, OB-AhLUX1 1R
SEIEIEEL Ry 40.16 4>, it Rk A FARXTHR(EV)
BAR H - S5 B2 3016 4, 5 EVI Mt
OE-ARLUXI RIEEIEINT 33.15%. tHZ, RNAi-
ARLUXI (I 5-E, F)F1 CR-AhLUXI (& 5-G, H)N P
2 A2 AR IR BB i, RNAI-ARLUXT PHYEAR 45 45
WA G55 2R 9.67 A, FEPIIT R 23 2% AR %t
M(EV2)H 5 S 452 h 2071 4, 5
EV2 M RNAi-ARLUXT BHPEAR oA 988 Homk 2> 17
53.30%; CR-ARLUXI BHM:AR b R S5 4R 09 °F- 34 2598
LR 4.37 A, HEH G2 AR BEVI) B 5%
WA 45 A 27.14 4>, 5 EV3 M It
CR-ARLUXI FHPEAR i M9 $50k 2> 7 83.89% . Xt
CR-ARLUXI BAYEBARAR P ARLUXT SEATIN e, T
SRR (K 6), Horbr 85% Bl L K BE ik gk 1 %8
A 15% AR RS G5 RIRW, AhLUXT B IE W)
2.6 ARLUXI ERFMIEEEBRLERES

R T A AT FL R AR A A R R 4y T ALBE, S
T ARLUXT 535 o A6 A MR IR B (R A e, S L AE IR

124 H5%  mm BV
5 o T = OE-AhLUX]I
-

g 3 * <
%]’5 FT I iy ’_‘ ok
g 1.0+ ’—‘
<
205+
0 -
> N ¢ FF
SO R )
W Q S A\

AR AR, KPR AE OE-4hLUXI Fi
RNAi-AhLUXT ¥k Z FHVER R T ARLUXT X 464
SEIEARICHE N AREFD . AhCCAMK . ARNODA40 .
ARNIN, ARHK . ARREM F AhSYMRK (45%Hnic3E
R 5 DB 26 2) iz ma >, nigl 7 fiizs, 5 EVI
tHEE, #F OE-AhLUXI BHHEM™H, AREFD. AhHK .
ARSYMRK M1 ARREM %) 3 ik & W 3% 8 &, i
AhCCAMK . ARNOD40. ARNIN {) 355 3% T
(& 7-A); £ RNAi-4hLUXI ¥, 5 EV2 ML,
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(65-bp deletion) TCCGGCGGGATCGTT (deletion)

Base deletion ;
(2-bp del)G(63-bp del)\CCGGCGGGATCGTT (deletion)

Base mutation CCCACGATCTCACCCCGremremme GCGCCTCAAAGAACACTT
CCCATGATCTCACCCCGnmmemmens GCGCCTCAAAGAACACTT

WT TCGACCTTCCGGAGCTTCCTCGAATTGGAGC
CCGAACCGTCCGGAACGAT
6 ARLUXI BiFRZEB S 47
Fig. 6 Analysis of AhLUXI knockout types
LR SR, BERL: AT
Red font: mutated bases; black dashed lines: omitted bases.
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Fig. 7 Expression analysis of nodulation marker genes in OE-4hLUXI and RNAi-AhLUXI roots
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fHbRifEDR . BFEMMER BI04, ***3FKR P<0.001; **3FK/R P<0.01; *3£/R P<0.05;ns RmEFARE. HEFEE S,

A: relative expression of nodulation marker genes in roots of OE-4ALUXI. B: relative expression of nodulation marker genes in roots of
RNAi-4hLUX]I. Data are means + SE. Significance is analyzed by #-tests. ***, P < 0.001; **, P <0.01; *, P < 0.05; ns, no significant differ-

ence. Abbreviations are the same as those given in Fig. 5.
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Table S1 List of primers used in this study

Bl 1WA
Primer name Primer sequence (5'-3")
AhLUXI-F ATGGGTGAGGAAGTTAGGATG
AhLUXI-R AGTTTCCTTTGATTGTCTTCCAAC
OE-AhLUXI-F ttgatgtgattacagtctaga ATGGGTGAGGAAGTTAGGATGACC
OE-AhLUXI-R gttaattaacccgetggtacc AGTTTCCTTTGATTGTCTTCCAACC

AhLUX1-207-F
AhLUXI1-207-R
AhLUX1-1300-F
AhLUXI-1300-R
AhLUXI-BSFO
AhLUXI-FO
AhLUXI-RO
AhLUXI1-BSRO
AhLUXI-Test-F
AhLUXI-Test-R
pAhLUXI-F
pAhLUXI-R
pARLUX1-1391-F
PpARLUXI1-1391-R
AhActin-F
AhActin-R
qRT-4hLUXI-F
qRT-AhLUXI-R
qRT-4hLUX2-F
qRT-4hLUX2-R

GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGGGTGAGGAAGTTAGGATG
GGGGACCACTTTGTACAAGAAAGCTGGGTCAGTTTCCTTTGATTGTCTTCCAAC
CCAAATCGACTCTAGAAAGCTTATGGGTGAGGAAGTTAGGATG
CCACTAGTATTTAAATGTCGACGAGTTTCCTTTGATTGTCTTCCAAC
ATATATGGTCTCGATTGGAGTCGCCGACTGGGAATTGTT
TGGAGTCGCCGACTGGGAATTGTTTTAGAGCTAGAAATAGC
AACCGTCTTGGAAGGGGTTGAGCAATCTCTTAGTCGACTCTAC
ATTATTGGTCTCGAAACCGTCTTGGAAGGGGTTGAGCAA
ATGGGTGAGGAAGTTAGGATGAC

AATCCGCTTCCTCCGCACAATC

GGCTCTACAGAGGTGCAAGG

CCGACTACCAAGACGACGAC
TGGGCCCGGCGCGCCAAGCTTGGCTCTACAGAGGTGCAAGGAG
TCTTAGAATTCCCGGGGATCCGTCGTCGTCTTGGTAGTCGGTC
GAAGTTCTCTTCCAACCATCC

TTTCCTTGCTCATTCTGTCCG

CCACATATTGGTGTGCCTGC

TCCAACCAACTTTACCCTTTCT

CCACCACATATTGGAGTGCC

CCAACCAACTTTACCCTTTCTTTGA




1668

(S S

52 %

(EMED

EIE7 B2

Primer name

514751

Primer sequence (5'-3")

qRT-4hLUXI-K7-F
qRT-4ALUXI1-K7-R
qRT-AhNIN-F
qRT-AANIN-R
qRT-4hENOD40-F
qRT-4hENOD40-R
qRT-4hEFD-F
qRT-4hEFD-R
qRT-4hCCamK-F
qRT-4hCCamK-R

TTGGTGGTCATGGACTCATGG
TGGCATTAGGTGCTCCTCTTT
GGTACCTATGAGGAGGAGATCAGCC
AGCATTAGAGAGATGATCAAGTTGTGG
GGCAAAAATCCATCCATGGTTC
GCCTTTTTGTGACTTGCCGG
CAATTCCCAATTGGTGCTGGAACAATTGC
GACCCAATTGAGCAAAGTTCAATTGATCCAC
GCCAAAGATGTTCAAATGGACCCT
CCTGAGACTTTCAATTTCCTCTTC

qRT-4hHK-F GAGGTCTTAAAGCCATTGTGGTTGATGG
qRT-4hHK-R CAACTGCTTGATAGAGATTCTCTTC
qRT-4hSYMRK-F CAGATCAGCTTCTGCAAGTGAAGG
qRT-4hSYMRK-R GAAATGTGCCCCTTATCAGATACACTTTG
qRT-AhREM-F GACTAAAATAGACAACAGGGC
qRT-AhREM-R GCAGTAAAGCATGAAAGAATTTTC
qRT-AhELF-F AAGCTTCCCTGGCAAAGCTCAA
qRT-4hELF-R TTCCTCAGCTGCCTTCTTATCC

-——-= Plant-mPLoc computation result

Query protein [Predicted location (s)|

Ah.LUXI Nucleus

MiE 1 ARLUX1 B93F 20 A % i 75
Fig. S1 Prediction of subcellular localization of AhLUX1

Mik2 HERCERERS

Table S2  Accession numbers of nodulation marker genes

Reference source

B AR HRS
Gene name Accession number
AhRNIN KT820787
AhENOD40 KY401676
AhSYMREM KT988038
AhEFD KT962993
AhCCamK EU395429
AhHK KT153625

AhSYMRK F1969396.2
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