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(UL A Ml A Ao S 2 L 76 2 R A P R TR TT e L, A8 0308015 2 1L B e Ml S 22 5 1 45 5 FE A 0 A ARt T A 9
fty, K43 030801; 3 1LPGAN KEEMMAERT A FT, i3k 044000; 4 I TUAON KT RBEFHT, 7/ 034000; 5 (L P4 KA m M 7T, & 030600)

5 : # F[lpomoea batatas (L.) Lam.J&EANE K L FIAE T E H &5 & AP EALG £ Mid Aok AW Phid, Xk hib = &
H A RARE, #mFRASRATRA =24, B, LEFEREMXARNFEANLTLADREERNG, HREF
PR GG E AT At TR AT AT F N, RS E SR THERREA EEEL. SAUR (small auxin up RNA)
AEAENAEAREESHFREPHXERR, AREHEBERKGforh g E A ie 5@ KEEEEMERN. AT EANKR
IbSAURT6 A& A 72 #F & o #9 2 Ak B AL AR RALA), KA 5T L& T IbSAURT6 A, 43 T 35:10SAURT6:GFP akd & ik #
K, Emia{isER 2 IDSAURTE & & 24: T mitz. AT #— B IbSAURTE B & F i 5 e F a9 4F MaLh], &
15L& T 1bSAURT6 & B &9 )5 50 /5 3o R XAE R LA 25 R E 9, IbSAURTE ¥ &4 2 AN el F o g T, AT FAe
SR EMT, IBSAURTE #9 R A EH R HIS, APz AR A EMESE S B b LEER. i, KFRLMET IbSAURTE
A A B, @iE mating E A cDNA B4 SUE  §5 /3 2] 27 A~ 5 [bSAURT6 A8 EF Rag ik & 6, L FAAiA bk
AW X EAEFZ G IbERF2 & IbHOS15 #47 B A A X = #5304k, AFTRF 5 T4 IbSAURT6 A B 2 A 69 kiR, A iR
AN FEHT IDSAURTG 72+ 3 v 69 7 Bt Ao tf AU 3R A% T 2290 2l

EHEIF: W E: IbSAURTG; £k %; /&Y
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Abstract: Sweetpotato [Ipomoea batatas (L.) Lam.] is highly susceptible to a variety of biotic and abiotic stresses during its
growth and development. These stresses can severely disrupt its growth and development, which in turn causes a significant decline in
quality and yield. Therefore, identifying stress-resistance-related genes in sweetpotato, exploring their functions and mechanisms, and
breeding new varieties with enhanced stress resistance are crucial for improving salt and drought tolerance and ensuring the
sustainable development of the sweetpotato. SAUR (small auxin up RNA) genes are key components of the auxin signaling pathway
and play essential roles in regulating plant growth and development as well as in responding to abiotic stresses. To investigate the
function and mechanism of the IbSAUR76 gene in sweetpotato, we cloned this gene and constructed an IbSAUR76-GFP fusion
expression vector. Our results showed that the IbDSAUR76 protein is localized in the nucleus. To gain deeper insights into the role of
the IbSAURT76 gene in the stress response of sweetpotato, we then cloned its promoter sequence. The prediction of cis-acting elements
revealed that the IbSAUR76 promoter contains multiple stress and hormone response elements. Under drought and salt treatments, the
expression level of IbNSAUR76 was significantly upregulated, indicating that this gene plays a role in the stress response of sweetpotato.
Moreover, a bait vector for IbSAUR76 was constructed and used to screen the sweetpotato cDNA yeast library, identifying 27
candidate proteins that interact with IbSAUR76. Among these, two interaction proteins related to abiotic stress, IbERF2 and IbHOS15,
were verified using yeast two-hybrid back-transformation. In summary, this study not only enriches our understanding of the
IbSAUR76 gene in sweetpotato but also provides a solid theoretical foundation for further in-depth analysis of its function. The
identification and characterization of IbSAUR76 and its interacting proteins are significant steps toward developing more
stress-resistant sweetpotato varieties. Among these, two interaction proteins related to abiotic stress, IbERF2 and 1bHOS15, were
verified by yeast two-hybrid (Y2H). In summary, this study not only enriches our knowledge of the IbSAUR76 gene in sweetpotato but
also provides a theoretical basis for further in-depth analysis of its function.
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ERKE UAA, auxin) 2 i BRI — R, fEYA KR IR b R385 R AL,
ERFER MmN IR KRR ERKRRESHSRETWEZHRHN S, OFEKRMEGZR (Aux/IAA,
auxin/indole-3-acetic acid) . FEFEMEAEA BB (GH3, gretchen hagEN 3) FilZE K2 Eif/ RNA £ [H (SAUR,
small auxin up RNA) o i, Aux/IAA ZE R S5 g i 8 AAAE AR B, 38 I g S5 A 3805 AR K 3me 32 [R] -1
(ARFs, auxin response factors) #EEH, #EiMi#NH|H ARFs SiE LK 4% i 0. GH3 RN x ki@ it
Gt A A KR AR A S EN GH3 B, S 5EREYA KRNI T, HEEMAERRES
WA MG SRR LBy TR B 7 E AR T TO), SAUR 32 [R] 5 i 2 R AR A F10 85 K 10 A K i 9 DR 7 5K Wk,
AERZ G, TERYINRAE KRG SR b % B RS A E T et

SAUR =[] (1 A S AT 1 45 McClure 5 W27E R RSl b RIRFF 9, At AT IR 20 R 2 el AR K 3R S I
A ERZHEEHEY T, SAUR BRI F IR ANRZE, HAEG GRS B 2R BE SRS AFAE, WRES
FIGFER G4 R0, Jehh, SAUR FERLEE A S A&, A% E AT 27 RERD, T 9103
31042 18], 5 TAEANMA Y BORE i, AT bRid Bk 06 AL U FEAE W Th R, B 4 SAUR K 5K
TR FERIRESEER N, FATDOS SR A DY R AR BRI . # %, SAUR B:H 2 5 RI A KR E Ik
RPN E R BN, Peng 08T SHHEAL SAUR J: K S AT A BRI 20 4 58 40 1T, 52 | EjSAUR22 J
5 sz R/ e ST i 204 SAURS. SAURL0 Fil SAURL6 AJ {2 fii f S K11, iff SAURSO0 w] i L 411
| 2 (IR 2C D1 4 (PP2C-D1, protein phosphatase 2c d-clade 1) 25 [ A IR Al F03% 4:32E 11 51 e 4 i A K29,
AR TF i S A R A TR PavSAURSS 23 3 S5 g FFAR A K S AE BB i & 121 OsSAURS9 IE 142 /K g Hhi 4L
2= A 212, AR DISAUR63 #1 DISAUR64 i i 3 778 % (GA3, gibberellins) . /K# (SA, salicylic
acid) . AR FEE (MeJA, methyl jasmonate) 515 5 M 7E R AR K AL R AR SRR, B 1 7o f
WAEK R BRI & 5 T I ThBE, SAUR i DRI 16 R A7) Bkt =l A= 420 it Jy T % 4% 465 2 1) T 2
B1o HYHEAKE RIS T2 SRS 2 FEEAY M, SAUR 2= RIEAE Y13E ROX S ia 2R 85 b i 5
TANEESRIER, Wil F T AtSAUR32, AtSAUR4L J {64t AhSAUR3/79. AhSAUR30/96 S57ET 5. #hfihia
J AR AL BT R B 3 A A A 24201, U Xt SAUR 2 RV 2 R R IR D REA — € 10 T R, {845 ¢ SAUR
R HE RPN . BAT, XA Mathura 2527060 H B3R AT 0T, %5 H 200 % SAUR
e PR R I 5

AT T H PN 10SAURT6 SR, & 7Rl id 73 B HAE H A RIAL AREKR FH B AT
A R RIARHE, AiEWAMENL. B vE B AT R BEXUAAE ORI JF %5 5E 55 IbSAURT6E ELAE
M, iE—25467R IDSAURT6 76 H 30 35 R T2 b 1) D 8RR FH AL 29w FE il
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1.1 e aR

e REXURZC A% Y2HGold Fil Trizol 450700 AL st B RAT A B s i s M e sl R) e 1 sl s A= Rt
i A Fl; Axygen DNA Fr BRaifb il 77 & B 7500 B T Akl A &), pMDA9-T #5044  H TaKaRa A @l ; K
P24 (DHSw) « RIFHEEZE (GV3L0D)  HIEHMK (pGBKT7) FIHYIEKIEH A (pC1301-35SN)
PIRASI =R, HEMM RFE (W5 LZX ) MR T ILvER KSR R =
1.2 RBEFFE
1.2.1 IbSAUR76 EE M 5 fERIT TR AITE FIH Trizol IXFHFRECLZX A RNA, R cDNA J&
DAL, LA IbSAURT76_Sall_F Al IbSAUR76_Xbal_R A5 #4 1 1bSAURT76 I FF /B EHE (ORF) ¥4
(GBI 5I 03 1), AU Axygen DNA J Beai A ikl @ atifk [mliic. X)) A1 pC1301-35SN ik,
16 °Ci#EFz 12 h, &4 W 4k DHSa &2 254111, DL IbSAUR76_Sall_F #1 IbSAUR76_Xbal_R ~5|%, @it
7% PCR G BIPHME e b, $RFRL, 548 TAEY) TR A R AT I 5 5000E .
%= L AHRH 51455

Table 1 Primer sequences in this study

SRR S5 (5-3) g
Primer name Primer sequences (5’-3') Purpose
IbSAUR76_Sall_F GCGTCGACACAGGCGTAAAAATCGA
Rk H A
IbSAUR76_Xbal_R GCTCTAGAATGGCTAAAGGAGGGAAG
IbSAUR76_EcoRI_F GGAATTCATGGCTAAAGGAGGGAAG
FIHE AR 2
IbSAUR76_Pstl_R AACTGCAGACAGGCGTAAAAATCGA
IbActin_F TCTCCTTGTACGCCAGTGGT
WS Hk
IbActin_R GGTCAAGACGGAGGATGGCA
IbSAUR76_F CCCGGTGTACGTGGGAAAGT
S 9 E
IbSAUR76_R CTCGTCCAAGGATTCCGGCT
T7_F TAATACGACTCACTATAGGGCGAGC
P RERA A J5RL 4 58
3'AD_R TTTTCGTTTTAAAACCTAAGAGTC
Pro-1bSAURT76-F TGAGGCGTGCTCTGAAATCT
JABIT T
Pro-1bSAUR76-R TGAAGAAATGAGGTTTGAGG

1.2.2 IbSAUR76 BIL4RREERI 4 #4554 EGFP [f) pC1301-10SAURT76 fifi &4 /4 Al pC1301-35SN 25 # 14%
IR R A F 23 S AL B AAT B G101 HH, e BH 14 B 5 P E & R IR 85 32 FURIAR -1 LB YRR RE 77 4



H1E 3£ % ODeoo N 0.6, JHZEARFN BV (10 mmol/L & fL%8E, 10 mmol/L 2-Fh ik Z R AT 100 pmol/L 2.7k
THED B, R 4h EESEER ), 2 72h B3R, B0 RE R M.
1.2.3 IbSAUR76 A E 4 KETHARIB R IBAIRIFRIAE ST M HIEREEA K 60, 75 90 A1 105d /) ‘LZX™ B
W, BLEAK 90 d R, 25, M M. 2528, Trizol WiHREUR RNA J£ 5% cDNA. L IbActin 4P
ZHP, Wi qRT-PCR 7 #7 IbSAURT76 FEFIEXLEREA P IRIAE (BIMFIINE D o PrasLidtir 3
WELE, KM 2722t E AR RIA .

1.2.4 IbSAUR76 ZEEL AT REMME THIRIE 7T MWHABTEAK 60 d, KAL) 10 cm K LZXESE, BT 12
ER LB IR TR IR (25°C/16 h BRI 22 °C/8 h BHY) , B 2 FFFERRE 8, KHH A4,
—ZHE TN 30% PEG6000 i) 1/2 E kg 28 -, 53— 4 & T &4 200 mmol/L NaCl 1] 1/2 4% 225 77K
H, o FH CAEAT R e AR Ia AL B . TAEBRFS 9 04 1. 3. 6. 12, 24 hREEREAR, HPrA AR
B 3INMEWEL . REMBREAER R P EEE N, RIUTE AR RNA I ¥ 5% cDNA. i2H] gRT-PCR
J71E50 M IDSAURT6 JE[KE PEG Al NaCl 4bEE (0. 1. 3. 6. 12, 24 h) FLZX’MFFIREHR. FiE
SIS E S 3K, KA 270 CHETH AR R A & .

1.2.5 IbSAUR76 BaiFHIGEE R 747 IbSAURT6 521 %1 (IbSAURT76 [ L 2000 bp ) DNA F%1))
PR EHHE SN HEIEE (https://sweet potato.uga.edu/) o H4EFTHREK 7533t ISAURT6 5 5T
SIS (SIS ER S pMD19-T #idk, 4k DHSa, $HEHURRL
JEIFE . @R Chttp://bioinformatics.psb.ugent.be/webtools/plantcare/html/) 7341 3 2h 1 R = A 618
1.2.6 IbSAUR76 2 FIFEH AMMERIEWL Y2HGold B FE#K L 1.2.1 [ BH I FRCABAR ,
IbSAUR76_EcoRI_F F1 IoSAUR76_Pstl R A5 #1317 PCR ¥4 (5141 1L3& 1) . ¥ PCR B =415
BAK pGBKT7 FURLAUAG VI 5 AL 22 DHSo, PREXFATE R, SEHUSURLIS #E4T PCR %8 %€ A1 EcoRI Al Pstl
XU B LHIAIE . K pGBKT7-10SAURT6 H A iU #E N Y2HGold /&2, 597 2~3 d 5, #k3~6 Mo
%, BRI E] 3 mL SD/-Trp WifAR; Rk, 30 °C. 220 rimin iR K5 7%, ZUEIEREREWELT PCR FHE %
ST, PR AT 5 B

1.2.7 ®MFIES SR BHE K84k pGBKT7 5 EAH M ki pGBKT7-1bSAURT76 73 7llH: N\ Y2HGold f#
BRSSP, AT SDI-Trp #5973, 30 °CEI B 1G5 2~3 d, MRIEEERER A 10 A KRS T B 1A R 5 B
HEME. BAE— (FAYEXIE: pGBKT7-53+pGADT7-T) A& — (TN E: pGBKT7-Lam+pGADT7-T)
M4 = (pGBKT7-1bSAUR76+pGADT7) 7ril#k N Y2HGold FREE#kH, kA DDO (SD/-Leu-Trp) Fl
TDO/X (SD/-His-Leu-Trp+X-a-gal) F#EREIEIE, 30 CEIEREIE 2~3d, i F &4 KGN WA HE A2
4 BA B EOEE .



1.2.8 IbSAUR76 EEEERIIFE . £ERINAEDHT K Y2H[pGBKT7-1bSAURT6] B Pk 5 H 2 R S0 1 bk 3
B 7%, 30 C. 35 r/min #3% 24 h, @I RHE W R EERE G TR, Bl SR B R A T DDO/X
(SD/-Leu-Trp+X-o-gal) 1 TDO (SD/-His-Leu-Trp) }5323E, 30°C{3 & £ 9% 3~7 d. HEEL DDO/X }5973E |

AF WA TDO B3k B A K IE W R V& #2702 QDO/X (SD/-His-Leu-Trp-Ade+X-a-gal) 55353 k17 &
i, B AR R IE R E R  R e EARE A .

SREU 7 AR PR 7 [ (R B B SORE, B LS L A DHSo RS2 AS40M . HEECA VS, 6% 50 mg/mL &%
H 8RN LB A IR A g 7%, $RHUSURL, 514 T7_F AT 3'AD_R Al 26 K/ (IR 3 Ik 1 .
WA S ORI, K e TS R S1I7E NCBIL 3 Chittps://blast.ncbi.nim.nih.gov/Blast.cgi?PROGRAM=
blastn&PAGE_TYPE=BlastSearch&LINK_LOC=blasthome) #47 Ebxt, FREU5 L 5L R B
1.2.9 BEEEBRIEFEIIE Kk 280 1 ik 5l 5 7 T & pGBKT7-1bSAURT76 Jii ki tL4% 42 Y2HGold /&
SRS, K BT HE L o HE DA B Ak 1 B AL JSORE [F) I 0B T DDO Al QDOZX ~FAR, 30 °CHEI B 157 2~3
d Ji5 L% B VR AR ROIR T o
2 BRE5 7
2.1 IbSAURT76 £ [X 5e p& At ik E A a4

PG 2K BN 408 bp 11 I0SAURT6 £ ) ORF /741, 5T H M/ BOX/MERF (B 1A o HAR
Fi pC1301-IbSAURT6 [T % PCR 4%y . — H K/NJAy 408 bp (& 1B) . Sall F1 Xbal ) 5 28 Jii fi J 1 Fr
Bt 5 IbSAURT6 (1) PCR 2671 K/h—%L, H A 408 bp (K 1C) , F AT RN E K .

A: IbSAUR76 K ORF J7 %I H)4 1%, M: DL1000, 1~5: IbSAURT76 JE[H 1) PCR 7##); B: pC1301-IbSAURT6 i PCR %, M: DL1000, 1: Btk
FHR: 7K, 2: BHMEXTHR: 1bSAURT76 [1) PCR 7##); 3~5: pC1301-1bSAUR76 %X PCR ##)); C: pC1301-1bSAUR76 i £H iifi (IEE )56 IE, M: DL2000,

1: pC1301-IbSAUR76 H 4 /Fi ki, 2: pC1301-IbSAUR76 4Lk XUAE), 3: IbSAURT6 f] PCR F Bk

A: ORF sequence of the IbDSAUR76 gene, M:DL1000, 1-5: PCR product of the IbSAUR76 gene; B: PCR identification of the pC1301-IbSAUR76 bacterial
solution, M: DL1000, 1: Negative control: water, 2: Positive control: the PCR product of IbSAUR76, 3-5: PCR product of pC1301-1IbSAURT76 bacterial solution;
C: Verification by the enzyme digestion of the pC1301-1bSAUR76 recombinant plasmid, M:DL2000, 1: pC1301-IbSAUR76 recombinant plasmid, 2: Double

digestion of the pC1301-1bSAUR76 recombinant plasmid, 3: PCR fragment of IbSAUR76

1 IbSAUR76 EFE# 7 pEF pC1301-10SAURT6 FiFRIHAE

Fig. 1 Cloning of the IbSAUR76 gene and construction of the pC1301-IbSAUR76 vector



2.2 IbSAUR76 H#EEEHEAEEAR N E % BITHARRIE S
NIRARIT IbSAURT6 EH ZhRIIIRE, Ex AT ZEAR AN PR RE AT M. 4 R7E,

IbSAUR76 JEAITEH ZAR ., 2. mh. HHRh I RARA R EEZR, EERPRREER (K 2A) , 1M
ZHRR A BURONIEER I X I, T IDSAURT6 JE DRI 7EAN i 0 2 AR R AR L o ek, FRATE 4T 1
IbSAURT6 & [KI7E AR AN & & N W i A &, R FRIAEAE 90 d A B, 17 H 2 st IE b T-40 i 7
ZE PRI K ) =i y], HENAT RE 2 IbSAURT6 1 iy 214 S i 21 B 52 e B0 40 P B 1 5 B 5 P st A2 E BRAR A
KKE: MAE105d i, BEHEDIMIRE LR, HAREERER, MLz 2 A KO a S R i
FOMPARNE K A58

A: IbSAURT76 MIZLZURE 7 1E; B: 10SAURT6 TEHURANF A & I IR RAA 04T s 0P VR etk SRR & U 2 38 1k 72 7 LR RN S 28 (P<0.05)
Frid
A: Tissue-specific characteristics of IDSAURT76; B: The expression levels of IbSAUR76 in tubers of LZX at different developmental stages; Significant differences

in tissue-specificity and different developmental stages are marked with different lowercase letters (P<0.05)

[ 2 IbSAUR76 ZE R RI4BLRF AR % B BT EARRIE 24

Fig. 2 Analysis of the expression properties of IbDSAUR76 in different tissues and different developmental stages of sweetpotato

2.3 IbSAURT76 B aF RIS FER 534

Rt 50 IDSAURTE J: 5 7] e 2 5 2B W22 72, dl T PCR 9719345 IDSAURT6 254 154 2000 bp
M EAREE (B3, WSIEM T e R, 1bSAURT6 J& 37 3L & (5 SR o SR
N TCAE R il 3mSR (R 2) , TN 1hSAURT6 3 DA ] G 78 H 22 2% win o A0 455 3 7 25 5 2R 2 it
HURFETHRE .



%= 2 IbSAUR76 B FFFIHIRNAER TS 41

Table 2 Cis-element in the sequence of IbDSAUR76 promoter

M: DL2000, 1~3: IbSAUR76 JiiZT-) PCR /=4

M: DL2000, 1-3: PCR product of the IbSAUR76 promoter

Fig. 3 Amplification of the promoter sequence of the IbSAUR76

3 IbSAUR76 B E)FFF5IIH9Y 1

T4 gl i Ko
Element Squence Function Number
WRE3 CCACCT Z: 57K 3 1y s S (R AE F e i 1
WUN-motif AAATTTCTT A )5 76 A 2
STRE AGGGG TSI A 6
box S AGCCACC Wi R IR 1
ERE ATTTCATA MR S B et 1
FP56 TCCCCATTTTACCCCT K FAH S FE Rk 1
TCA-element CCATCTTTTT 2 57K R I SR A E Y e 2
TGACG-motif TGACG 25 MeJA 1 )5 14 (I 21 P 45 o 1
ABRE ACGTG 2 5 IR I SR A E F e 1
MRE AACCTAA e Ja e S oA 1
Box 4 ATTAAT 225 m R R OR~ DNA BEERK —3 43 3
Fz2 (8

T4 Fe31l i Hk
Element Squence Function Number
G-box CACGTC 2 536 MR IRAE FT R 5 o 1



MYB TAACCA/TAACTG MYB % 56H F- [ 45 60 9

MBS CAACTG Z5TRESM MYB &6 1
W box TTGACC WRKY #5447 51 2
as-1 TGACG TGA Z58hi s 1
MYC CATTTG MY C ¥ R F 45 & 4

2.4 FTREMELHEFESHEZ IbSAURT6 HIFRIL

N THRFT IbSAURT6 F: (K78 H 10 B haa th 9 Zh R, 704 1 IbSAURT6 kB £ 25 A 5 T i 2Rk K
o 5 RRIR, IbSAURT6 JE [RIZE YA e T iR IA BN, HAE 24 h iSBEAE, 732 0% 0 h 1) 14.6
5401 34.9 % (B 4A. B) , KB IbSAURT6 W] RELE H & (Mpiisith v R IEMEF

A: IbSAURT76 7£ EhPpB AN F R 1) B FIF&IA & B: IbSAURT6 1L+ 5l AN R I [H] B N (KI5 S0 7 A0 Pl b 388 A [ o ) () S 35 4 22 5 AAS
/NG 58 (P<0.05) #rit
A: The expression levels of IbSAURT76 at different time periods under salt stress; B: The expression levels of IbSAUR76 at different time periods under drought

stress; Significant differences at different times of drought and salt stress treatments are marked with different lowercase letters (P<0.05)
4 IbSAUR76 ZE & AT 2B THIRIE S
Fig. 4 IbSAURT76 expression under salt and drought of sweetpotato

2.5 IbSAURT76 & H & {i T 4R 4%

RT 8T IbSAURT6 B (A e AL AE L, K B 41 FRL pC1301-1bSAURT76 i1 pC1301-35SN 2 % i f 4 4k A
FEJE, R R G, FEROCIERE R FISRTO TN, 45 RKY, 114 35S:GFP Ak
THECRML P |2 AEAE SR, TS 35S IbSAURT6::GFP i A F) M 5 40 A A 7 4 A% . B S s & (0. ¢
Jt (5 , B IbSAURT6 & e M fE4n i



5 IbSAUR76 & B 7E % Fh Y I 48R E 1L
Fig. 5 Subcellular localization of IbSAURT76 protein in tobacco

2.6 IbSAUR76 B E AR K Y2HGold B2 B EIKkAVEE 1L

H iR pGBKT7-1bSAURT6 [1) PCR 271 H.— H. K/)NA 408 bp (& 6B) , EcoRI A Pstl XU 17] 25 41 i1
K5 I B S IbSAURT6 ) PCR 2677 A /N—%L, H v 408bp (B 6C) , HUFEBAMENRTI. 25K H
TR AL 2 Y2HGold BERHESZ A5 b, R AEMRE S 318 Hh 5 BH M IR ORI — S50 26305, 10 5 P A
AL E] Y2HGold B REEz S (B 6C)

A: pGBKT7-IbSAUR76 H 41 i fi ) PCR %5, 1~4: IbSAURT76 (1) PCR /i Bt; B: pGBKT7-IbSAURT76 40 i3 hi [IEF ) 30AIE, 1: pGBKT7-IbSAUR76
FEHF L, 2: pGBKT7-IbSAUR76 45 R XU L], 3: INSAURT6 [1) PCR i Bt; C: FHIEEHE #K ) PCR %5, 1: PCR TLHE K AR, 2: pGBKT7-IbSAUR76

AR AR 1 PCR B, 3~9: #4105 FHEI#k Y2H[PGBKT7-IbSAURT76]) PCR 7=#); M: DL1000

A: PCR characterization of the pGBKT7-IbSAUR76 recombinant plasmid, 1-4: PCR fragment of IbSAUR76; B: Restriction enzyme digestion verification of
pGBKT7-1bSAURT76 recombinant vector, 1: pGBKT7-IbSAUR76 recombinant plasmid, 2: Double enzyme digestion of pPGBKT7-IbSAUR76 recombinant vector,
3: PCR fragment of IbSAURT76; C: PCR identification of positive bait strains 1: PCR with sterile water as the template, 2: PCR fragment with

pBGKT7-IbSAURT76 plasmid as the template, 3-9: PCR products of the bait strain Y2H[pGBKT7-IbSAUR76] after transformation; M: DL1000,
6 pGBKT7-IbSAURT6 i {H & (A #9103 K BRI BR BF R HRAY PCR £7E

Fig. 6 Construction of the pPGBKT7-1bSAURT76 bait vector and PCR identification of the positive yeast strains



2.7 FIBEIERNE MR B RIERN
ARSI 5 VH 28 A P B AT S 28, K pGBKT7-1bSAURT76 B MR A 34k pGBKT7 kK il ik A T
SD/-Trp Vi E355%. 5K BN, PWANEEREERISEELE SD/-Trp “FAR BIEE ALK, HEEK/NIEH L
ZH CE 7)), SHEE SRR AR S RO R A R . K PR xR BT R
( pGBKT7-53+pGADT7-T ) . [ # % B Jii ki ( pGBKT7-Lam+pGADT7-T ) DL K i 1H % 1K
(pGBKT7-1bSAUR76+pGADT7) HIE#EER #7)l i At T DDO A1 TDO/X bR iR 774 . 2R BoR, A
PRI B BE B PR AE DDO [l RS 7R3 ErT UK, TfE TDO/X [ &S FR e EAAK, BHMEXIEZE DDO
1 TDO/X Kr 74k FYIRE IEH 4K HAEYE TDO/X Bi 7Rtk 1AW, MM l7E DDO L IEH £, M7E TDO/X
FARREAK (B 8) , £# (pGBKT7-IbSAUR76+pGADT7) JFiki i Th#: N Y2HGold B REEZ &40, Hi%
TR AR TG 0T s

A: pGBKT7-10SAUR76 FIH B AR IR A A KAWL B pGBKT7 728 Lk Wbk ik A 11 AE K15 1ot
A: Growth of the coated pGBKT7-1bSAURT76 bait strain; B: Growth of the coated pGBKT7 empty vector strain
7 pGBKT7-IbSAUR76 i & iR 440

Fig. 7 Toxicity detection of pGBKT7-1bSAUR76 bait vector



BIPEXF R (pGBKT7-Lam+pGADT7-T) « FHMESTHEF R (pGBKT7-53+pGADT7-T) FHRIGL ik (pGBKT7-IbSAUR76+pGADT7) 4l HL a4 4b %
BEF#k Y2HGold J&7E DDO #1 TDO/X M RERE IR AL I A Kt 1ot
The growth situations of the negative control plasmids (pGBKT7-Lam+pGADT?7-T), the positive control plasmids ()GBKT7-53+pGADT7-T) and the
experimental group plasmid(pGBKT7-1bSAUR76+pGADT?7) plasmids respectively co-transformed into the yeast strain Y2HGold on DDO and TDO/X yeast

culture media.
8 pGBKT7-IbSAUR76 1B & 4 B HUER M
Fig. 8 Detection of self-activation of the bait vector pPGBKT7-IbSAUR76

2.8 IbSAUR76 B{EEHMIFIE X INEE T FF
¥ pGBKT7-1bSAUR76 FALF kS5 HE cDNA FERESCERMRILRR 77, BB 2B bE 45 & 1 14 e
o GRER, KBS S THMMEI OREL” 30 “ =HE” R (B 9A) o ¥ mating WA T

DDO/X. TDO ¥:7# 57907, QDO/X ¥iFrAk& i, L3RG 27 M FEK (B 9B)

E 9 BEREE&FHME (A) REMER (B)

Fig. 9 Yeast zygote cells (A) and the rescreening result (B)



PR IR B0 27 N EAEFEREFRL, ¥4 N\ DHSa K2 5378 %, DL pGADT7 #fk L1 T7_F i
3'AD_R N5|¥it4T PCR %5 (W& 10) , EFEFHM BRI o W7 25 SRAE NCBI Wt b bexr, 133 27 4>
S5EYMNAEKKE . W KA P A0 3E A arig sh Ao B E (R 3) o

M: DL2000, 1~21: F#BEERH{ETRLII PCR Fr B
M: DL2000, 1-21: PCR fragments of yeast positive plasmid

10 EZEFRHMEBRHKL PCR £ E

Fig. 10 PCR identification of positive plasmids
% 3 IbSAURT6 B RiE B(EERTHREER

Table 3 Functional annotation of partial candidate IbSAUR76-interacting proteins

P HE AR HEHEILS yhe R

Number Protein name Protein number Function annotations

1 I AL -1 XM_031266955.1 % GRS 5

2 TR 2- Jjt -3 it S RN R T 4l 1 XM_031260192.1 Z 5pEQAER

3 Tl T T 2 A A6 g XM_031261241.1 ZHiERuhg%

4 NADH LR 5 18 WE AT 9 XM_019331359.1 Z W1k, st

5 E3 {2 K- FHIEHER RMALHL &R XM_031242048.1 WEERA RS ST

6 & HEfE CCCH 45tk 1 55 (R H XR_002054885.1 Z: 5411 N RSO R

7 BIEASLAEN 25 XM_031246399.1 S G546 S kALK, /b, i23)

8 Jef A A 10 FEERE XM_031237619.1 PSRRI KR E
=3 (&)

EERE] E=EAA EAZLY ThREVERE




Number Protein name Protein number Function annotations

9 wBmEA MG001450.1 ZHEGEAR. BRFMEICRTE. AL
10 N N S TR F 2 XM_031258555.1 Z: SR A I S e R R

1 BT P - iE 4 KU744525.1 Z 540 MG S B IR

12 RSS2 A 15 XM_031269105.1 R BE R AP A0 S 45

13 SCR1 %&H XM_031265932.1 Z: SR A A I S S e R

14 ZR-4iAME228 XM_031257686.1 Rk Sy ST

15 R A B AL Bl L77078.1 THER AR T, dERr AR S A
16 BELEA-CY XM_031235466.1 YR R TR R R AP 4

17 NADH B A S [Z iR R & 2 XM_031265566.1 S5 TR, AT N AR T
18 REARNRE A sIr0575 A XM_031253362.1 Z 5 REE RO & i T ik

19 MM 3R c AR EE Sb XM_031234624.1 Z 5B A A R

2.9 BEFEB IR WA AZLIE

EFESAEEYIMHE AR SCH 2 AMEEE ) IDERF2 F1 1bHOS15 #HTEARE AL AC Rl #6004E . 25 IR, ¥
WG BRI AE DDO $ioedt BIREAEK, Ui WIS HAISEY) BURL S B Dh e NI RFAE, 7E TDO/X K 7R
s BIPEXTE (pGBKT7-Lam+pGADT7-T) AfetEt, Mok a7 & ik & IbERF2 F1 1bHOS15 [
BEp e AR K HAREE (B 1D , #3E—2BI8IE T IbERF2 Al IbDHOS15 PiAiMixik & (15 IbSAURT76 [ HAFE %



A: pGBKT7-1bSAUR76 55 pGADT7-1bERF2 Jii i (1) [F] 22 B IE 45 ;. B: pGBKT7-1bSAUR76 5 pGADT7-1bHOSL5 Jii A i) 1] 58 361 &5 5 5
pGBKT7-53+pGADT7-T: [HMEXIH; pGBKT7-Lam+pGADT7-T. pGBKT7-IbSAUR76+pGADT7]: BH % &
A: Verification results of backcrossing of pPGBKT7-IbSAUR76 with pPGADT7-IbERF2 plasmid,; B: Verification results of the backcrossing of
pGBKT7-1bSAURT76 with the pPGADT7-1bHOS15 plasmid; pGBKT7-53+pGADT7-T: Positive control; pGBKT7-Lam+pGADT7-T,

pGBKT7-IbSAUR76+pGADT7: Negative control
[& 11 IbSAUR76 5 IbERF2 F1 IbHOS15 B4 &E I 2k 35 16 1iF

Fig. 11 Yeast two-hybrid validation of IbSAUR76 with IbERF2 and IbHOS15

3 g

HEMEN—FEEMREMETFEY, RERNMR, BIRFEE maELOl A= b 5 B2 A . 7EK
I EAREFA A TR A, HERE T REMPUSEERE, 1bBBX24 il Hufid AL YEEHEE IbPRX17
P9 212 R I T e S DT 8 5 g SR R e R 52 ) 1bC3H18 i i 4% i VA B2 (ABA.,  abscisic
acid) 155165, A 1AM PSR m T Mprd vk, 7EH RIS 208 1bMYB330 Al i 42
AN LG (SOD, superoxide dismutase) « i %4 (POD, peroxidase) . $LIAIfifE (APX, ascorbate
peroxidase ) 4 [P A K PR 1 % SR KT RS PR A i LB #h R 5 A8 0190, 7E40 R 9 Hhid ik 1bMYB48 W]
i S ABA EWIA . TERIER (JA, jasmonic acid) A:44 Ak 5 JE R (14 2308 e 48 55 HL iR 6 26 A i
ELPEDO, gk ey i PR P AR AE A H A B A 2 R IR R AR AR AR R AR A T B R R, b
T H T PR T LA A o R AR AL 1 OB B RE R B . 300 B2 2 K3 SAUR 8 IR SRR 7 A IR
REWARKRETHFBRENCETE T, FNEREEY N A KRS AR R F R R
HEAEM . 40, SAURLS 540 i 3 [ 52 AL e 2 3R N R ANERUES 1 (BRIL, brassinosteroid-insensitive 1)
FHEAR R TR T A e R B BY, Zhang ZEB2F| ] RT-gPCR 40T &L, AcoSAUR12/24/50 {1t £hA1T 7
AEFR B R IEBERRAE M . SR, HATA R H & SAUR E: D RE R0 FLIL IR D



AHF SR AL T H S 1) IbSAURT6 JE[Al . 7E50HT IbSAURT6 (14 ZUK5 S PRI R I IbSAURT6 1252k 45
Higm. 2RI EALENERNIXE, HNERRSEMMNE S, £ SAUR RERFRILIE N 24
KERIFETM L, FAWENETZZ22R0 R, SRk ERAKER AT EEE S IbSAURT6 R R HI3EIA, MM
Kb R A0 PRIE 32 AN R SR o TAEAN [R] B I TR Rk 2 b & B IbSAURT6 7 90 d (i H 2
PRk B, WoR T REE H UM AR KT . K IR0 RIS LA A 5 3R B3 (AR FLAE F b iy
HE B 0. it PR T IDSAURT6 [ZhEE, TefE ot 7 a3 7741, K3 IbSAURT6 &2 74
ZA BB IO, 7R IbSAURT6 7 (e 5 H 2 B A KK H NI G e me S AH 5 o 90— 28 (1 i de S
RI, FEFFMELLET, [bSAURT6 KA G, HIGME 24 PIFIAR|E(E, RZEREHZRHT
WPE R R . BETMTAEE T IbSAURT6 HYIFEIHE A TE A H] mating 72 A H 2 cDNA B RESCPE i ik

#7275 IbSAURT6 HHEAEHIMRIGE A . XL ARE R AAEM KT « W00 N L A0 FE Al s 2
BLATTH, B FE T IRAT IbSAURT6 H: K DI RE AR

R, FATER R L OPAESEH SEMHTEEASCIE R, sREBERNIEE 15 (HOS15,
high expression of osmotically responsive gene 15) . ZJfiJx N5 5%[KF 2 (ERF2, ethylene-responsive
transcription factor 2) . E3 i % - HIEH: RMALHL &£ H (RmalH1, E3 ubiquitin-protein ligase RMA1HL) .
SCR1 (Scarecrow protein 1) . &4iLHE H-C9 (GRX-C9, glutaredoxin-C9) F4fiE & LY (L& (MnSOD,
manganese superoxide dismutase) 5. HOS15 M)+ & — N2 IR, A% HOSL5 JFEKIfEAE Y+ (1)
WHFL EZ AR TR T . HOS15 AU AEELHH] Gl (GIGANTEA) J DA (¥4 3% SR 1 4 0L 1 (1 FF AL e [)
[(33-341, i HLids A v 4% 40, i T i SR CRVRIR R 120, SR, bk Hal, R WA G HE  1bHOS15 K 1)
REMIRT T . ERF YEN—Mh @M N 5, AR ZUIARIELS 5REM R 22 M MiESERKE IR,
[Fi Bt Jo2 A= P R AR AR A BT, A5 G H 2 IbERF2 HIAH G A — 3, B Kim SFHPIAH B ir s o5
AN AN K AL B ETHERR (3R I5 P S bR % (EST, expressed sequence tags) SC/F A7 B FF455E 1 IDERFL Al
IbEFR2 LR, AT TH N7 2 1T S8 A - B 5 e v 7 A i DR ) 23 .- Rmal HL 38 g 10l /K G i 2
14 3 i R 2 1 R A A A 3 S 0L R T T R LD, SCARECOW. GRX-C9 Fll MnSOD = il i S fb ik Ji A%
A THFRGHAE A E S R CR 0 S 2 A B R, T R R I UE SRR E— PR W IDSAURT76 5
IbERF2 Al IbHOS15 E.AF, RILHEWT INSAURT6 W] feili 5iX Btk HAAH BLAE M, ELIRERIR S S0
S Aa R N, {EL S BAR B S AL IE 7 R — 2D AT

PEANE R T — e SIS E A, WEEEILEE-1 (ENOL, enolase 1) . #%H BRI 1
(NDPK1, nucleoside diphosphate kinase 1) 154 i % ¥ A2 A2 (PGM, phosphoglucomutase) 4. iX%&i
FITENERR A 8 REIR G e S 200 M J 0 s S B Ao v 9 S B S48, R 2 PGM 2 S5 R g i& A%, AT LA
A3 ANE kPO EZ S SER ) i B



i LA, XL T A RAA B T FATRN AT IDSAURT6 2 5 R A= 1 K B RH I 58 0 2 P 7311 4%

WLE AE N, 1098 & H B P00H APt T B SRR LR BHR . ARG — 4R 1T IbSAURT6 5
X TAE AW BARAE RIS, DUR ) AR SR PR R R o H S A pt il o (RIS ok 4k S i H 2
RIFEAR ST BE DA, Dy H 2 a8 A% o R AT I & AR BT i) B R AN
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