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 E  Greichen hagen 3(GH3) LA BB A B & B, BTHDAKZ R M LE, AR MEKEMXARERE
EREBWNBHAN, FREAXFIOREREFEDENRZI NI AT, ATEFTEDEKEZ T RS TMHE, AR
% A RT-PCR % [ H % ( Saccharum officinarum) GH3 %, HKEFK 1776 bp A A X B F A EN LR FH, o4 X
ScGH3. 8, £ s BFE MK, ScGH3.895£EJ%5% 591 MEER, BAGCH3 mERTEME  REEENMES K, Ta
MEMTHEET, BREFEA, ZEH P ER, ScGH3. 8 5 ¥ 3k (Miscanthus lutarioriparius) . & 3 ( Sorghum bicolor) 1 &
Kk (Zea mays) 19 GH3 #tfb = Z & ¥T, JBF R —#t o3&, #IFM8 KA KR, ScGH3. 8 [l JE £ H Sspon. 03G0024250-1A .
Sspon. 03G0024250-2C , Sspon. 03G0024250-3D . Sspon. 03G0037250-1B % T & Fn H & % = /" % M8 % § %k &, Sspon.
03G0024250-1A %+ FE 4k 1 ( Fusarium sacchari) i} 18 % &3k , W # pRSF-ScGH3. 8 B Rk H4k, B HE N KT HE
BI21(DE3) Btk % G KA, RAFTHUE A RERLL M N 37 °C, 0.5 mmol/L By IPTG % % 2 h, FI A F 50 BAT kA &4 &
AT IR ScGH3. 8 & &, Ao F R E K 64.59 kDa, X 24 B 3k — F4E K ScGH3. 8 EHAH R B fdn bty
oh R AR I A A IR X

KR HE; BB e REREE (GH3); #HEMhE,; EERE
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Abstract The Gretchen hagen 3 (GH3) gene encodes acyl acid amido synthetases, which belongs to the early response gene of plant
auxin, through catalyzing the coupling reaction of hormones such as indole-3-acetic acid (IAA) and jasmonic acid (JA) with amino
acids. The hormone inactivates or activates to maintain the dynamic balance of hormone in plants, thereby regulating plant growth and
development and resisting stress. In this study, the sugarcane ScGH3 gene was cloned by RT-PCR to obtain a 1 776 bp gene sequence
with a complete open reading frame named ScGH3. 8. Bioinformatics analysis showed that the ScGH3. 8 gene encoded 591 amino acids,
had a highly conserved domain of GH3 without transmembrane structure and signal peptide, localized in the cytoplasm, and belonged to
acidic protein. Phylogenetic analysis showed that ScGH3. 8 had the closest evolutionary relationship with GH3 of Miscanthus lutarioripa-
rius, Sorghum bicolor, and Zea mays, belonging to the same evolutionary branch. The analysis of stress expression showed that the
ScGH3. 8 homologous genes of Sspon. 03G0024250-1A, Sspon. 03G0024250-2C, Sspon. 03G0024250-3D, and Sspon. 03G0037250-1B
were induced by drought and sugarcane mosaic virus stress; Sspon. 03G0024250-1A expressed in response to Fusartum sacchari. The
prokaryotic expression vector pRSF-ScGH3. 8 was constructed, introduced into Escherichia coli BL21 (DE3), and induced to express.
The best expression condition of the recombinant protein was induced in 0. 5 mmol/L IPTG at 37 °C for 2 h. The recombinant protein

was purified by affinity chromatography to obtain ScGH3. 8 protein with a relative molecular weight of 64. 59 kDa. These results pro-
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vide theoretical reference and data support for further exploring the function of the GH3 gene in sugarcane development and stress re-

sistance.

Keywords Sugarcane; Gene encoding acyl acid amido synthetases (GH3); Stress of adversity; Prokaryotic expression

TR S TER YR N & ) B IR D e )
i /N 43 T A HLAE & 9 ( Chapman and Estelle,
2009) . AHYITESZ B HIE I, S8 T A R YR
dediil K & H (Waadt et al., 2022), ERKFEER
RZROGEFAFFE R — PR, DL E RS TR
SEWMIERXAAAE, AmSEAWENE, SEYIEN
H SR RWEE S, /] LIS H Ay 7S G
e OREESIE A A7 st — DR, JF LLaX Pl
T 2 1) B4R B 3 A ok 38 35 A 400 1A PN 930K M) A AH B
YEH (Ljung, 2013; Smolko et al., 2018) ,

AR R SRR R AT 3R Aux/TAAs . GH3s FI
SAURs =28, fEAERFMEHT, =285 Ay
3 I G TR SR R LA 45 R ) 4% b B 38 Y HIR BT
(Wang et al., 2010; Ding et al., 2020) , BEHEFAE S
il ( gretchen hagen 3, GH3) W& LR 5 & A R IR
MY R e TE—8, JIZAAE TP (Guo
et al., 2022) , GH3 HETE(F 5% . #vE & B Il
WyahFay ol B VE FH (Singh et al., 2015) . % GH3
KGR or 2R LD RE 0 M R B, TR 21T,
GH3 5 [ —J7 T 38 2 A 45 A P A IR 2 [R] 1 - 1y
RV TP AR RS LLE B A EE, 55— Ty Hnd i
% 7K # R (salicylic acid, SA) . 7 # B2 ( jasmonic
acid, JA) F1Z G (ethylene, ETH) 2545 5848 1816 AL
Prxf A RERBE DT ST (Hayashi et al., 2021) , FA]
2 R — R B AR R, T A A 0 P A
B AR 558 A IRAE GBS 5 0 TR B 2 A1
iR & 5 46 & & RN B 4% N 8 ) B ( Schuman et al.,
2018; Delfin et al., 2022) , H 1987 4FE 4~ GH3 JL[H
TE K. ( Glycine max) ( Wright et al., 1987) i % &
FAERKRNE LR G, % IT (Arabidopsis
thaliana) (Hagen and Guilfoyle., 2002) . 7KF ( Oryza
sativa) (Jain et al., 2006 ; Terol et al., 2006) , F K
(Zea mays) (Feng et al. , 2015) . %% ( Vitis vinif-
era) ( Bottcher et al., 2011) F1H 15 ( Medicago truncat-
ula) (Yang et al. , 2015) SEAEP %) GH3 B& M 47
THE,

TR —Fh C, 1Y, EZ AR B IR
Y, VIH R TR A 7 00 B o5 4 R B
80% LA b AE KRR EH AR LT SR P®—3k
HEYER, ERKRESYIRA LN GH3 FEH T

Yy ANk e B, AEAS A 40 e T FOK A S
BN ECNRA PRS0 H D GH3 5E G A 5% fef
FHiRiE, AW e T WO GH3 A, 4N
SeGH3. 8, FIMA W17 B 2% Jr Xt ScGH3. 8 KA
HEAT A3 AT, 38 AL 5 S A 4 B HRE GH3 TR IR L K A
WA N B ERIK; BB ScGH3. 8 FERA HE 2
JEAZ BB E AR, AT AN IR Ak, Ok AR (1
Salifk &k, UMITE BE PR AR e RIANE
M, 4 ScGH3. 8 A=W Ty fe 1y i — 20 i 5 4 {1k 2
AR

1 &R

1.1 ScGH3. 8 EFAMRES LR

1.1.1 ScGH3. 8 3L 7

ﬁﬁﬁ%%?%%(Sorghum bicolor) %ﬂﬂiﬂﬁ(Zea
mays ) E\/ﬁﬁ?ﬁﬂﬁﬂ’%[%, Uﬁ%ﬁiﬁﬁ(w
ROC22) /) ¢cDNA J BEAR XF SeGH3. 8 3 K #4772
G, 133 — 45 K/NTE 1 800 bp ZEAT I SEH (B 1),
PCR %) 2 B g Wl 68 e 2l Ak o1& 5 5 pEASY-T1
Simple Cloning Kit 28 %E 1%, ¥ iE 4 WL K
RS2 A5 20 M, 48 O BRME s B e % A T AR )
TR (i) A BRA FHT W0 IS B A g R R/
1776 bp,

M g DNA 43 i i Marker DL10000, 14 ScGH3. 8

PG

M was DNA molecular weight Marker DL10000, 1 was

amplification of ScGH3. 8 gene fragment in sugarcane.
El1 HES ScGH3. 8 BE R B i
Figure 1 Amplification of ScGH3. 8§

gene fragment in sugarcane
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L 1.2 ZJ85 Xt oAt DA SR Ae ) g
ARWFFEH ] NCBI 7548 Blastp %} ScGH3. 8 % 117

JEFEHN TS K I 2) , ScGH3. 8 F:IR 4 fith iy &

FEA 5w R0 B K Y GH3 #5144 e B R U, [+ U8

PEI31 0 96% A1 92% . M MEGA B35 21 Y [7)
PSP 90 AT ) PR, SR T 408 30 v+ R Al A (I
3), &I ScGH3. 8 5Fi#k ( Miscanthus lutarioriparius) .
SRR GH3 BRI 32, AR KRR RO,

ScGH3. 8 Jy HEE GH3 [ ( GenBank JF5) %5 5 00799001) ; ShJAR2 i ¥ GH3 # [ ( GenBank JF3I % 5 .
XP_002454926. 1) ; ZmGH3. 6 ;T & GH3 2 H ( GenBank JF5I %55 . AQK91077.1)
ScGH3. 8 was GH3 protein in Saccharum officinarum ( GenBank sequence accession number; 0Q799001 ) ; SbJAR2 was GH3

protein in Sorghum bicolor ( GenBank sequence accession number; XP_002454926. 1) ; ZmGH3. 6 was GH3 protein in Zea

mays ( GenBank sequence accession number; AQK91077.1).

E 2 ScGH3. 8 ER4EE B EIREX 24
Figure 2 Homologous analysis of protein encoded by ScGH3. 8 gene
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—— F R (Setaria viridis XP_034596092.1)

100 L 8 F(Setaria italica XP_004967491.1)

18 Je B/NK (Digitaria exilis CAB3471711.1)
T K (Zea mays AQK91077.1)

1 R (Sorghum bicolor XP_002454926.1)

——— F3k(Miscanthus lutarioriparius CAD6342605.1)

*ScGH3.8
B 31 IR B/NZE (Triticum urartu XP_048534285.1)
516255 4 R8(Oryza brachyantha XP_015692237.2)

BHEIR (Zizania palustris KAG8045716.1)

155 NG5 s IR 5 ScGH3. 8 3 F R IR A H T4 Y GenBank %5585,

The GenBank accession number of the protein sequence homologous to the ScGH3. 8 protein in

each species is numbered in parentheses.

B3 ScGH3.8 FH fiE ¥ EiF & B # & Gt (L
Figure 3 Phylogenetic tree of ScGH3. 8 and its homologous proteins from other plants
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1.2 ScGH3. 8 EARFEBERIEER DT

AHIEFE 5 H AR v B R H R R A
( Fusarium sacchari) 23R ) H #E RNA-seq £ 53
Bréas R Eon, 304 4 4>, 4 AFT A SeGH3. 8 [AliR
BEDRXF LR W38 A mi N (& 4) AT RAL PR,
Sspon. 03G0024250-1A FEH Fe ik B Wi FEA%, 2T M
##, Sspon. 03G0024250-2C . Sspon. 03G0024250-
3D Sspon. 03G0037250-1B F£H A F kAR, 7E
ZEN A 5 Rk L, W BEK G Rk 5 1
(B 4A) , ZEH AR R B R YA BT, 32 209 5 W
B+ 1 H Sspon. 03G0024250-2C, Sspon.

03G0024250-3 D, Sspon. 03G0037250-1B 3L [X fit) %
N M L, 2 B -3 i Sspon.
03G0024250-1A, Sspon. 03G0024250-2C ., Sspon.
03G0024250-3D . Sspon. 03G0037250-1B 3L [H 1) £
KRN, W BB B 4B) o HOREAY I K
Y H e T 5 R B — R B MR, Y2 B A
J&i, Sspon. 03G0024250-1A R 1) 3¢ 3t M 4 Bfe
F BRI G i I R B R A, TS AR e T
B v SCH R (BT 4C) o £ BT, HEIX
ORI BE R M S 5 H X TR B
A T Y 38 1 28 S

B AH, WIHIEFRAK, W2 ARETE, W3 A™EHETE, W4 HEK; E B, TO1 4 B48 [+1 I, T02 7 B48
B-3 I, TO3 2y B48 J&YLJ5+1 I, TO4 g B4 J&ULJ5 -3 5 &l €, SO1 RN, S02 iz BEilkyy, S03 ™

In figure A, W1 was normal water supply (CK), W2 was slight drought, W3 was severe drought, W4 was rehydration; In fig-

ure B, TOI was fully expanded leaves (+1) from B48, T02 was younger leaves (=3) from B48, T03 was fully expanded leaves
(+1) leaf after infection of B48, T04 was younger leaves (—3) after infection of B48; In figure C, SO1 was healthy leaves, S02

was mild infection, SO3 was severe infection.

Bl 4 ScGH3. 8 FliREREFEFEME THEFRIERE
(A) FTEME; (B) HEZMHBSESR; (C) HERAEESE

Figure 4 Heat map of differential expression of ScGH3. 8 homologous genes in response to stress

(A) Drought stress; (B) Infected by sugarcane mosaic virus; (C) Infected by Fusarium sacchari

1.3 ScGH3.8 EEWIBL MRS TS 44k

1.3.1 ScGH3. 8 & H W HLfb I F 43 #r

AW iz H ProtParam tool 7E£E T H.%F ScGH3. 8
H AP AT A A AT, S5 R BN, %k
FIF 591 A~ 2 3% 8 4 A% 41 i, M X5 F i & o8
64.59 kDa, 73 TN CopreHanor Nogs Oues Sy » 25 HL 5N
5.96, RFaE ZB A 42.47, FHFEKREZB AN
-0. 066, ik R TE 8 85. 70,

PRSP H BRI 45 5 iR | ScGH3. 8 # 4 B
MR GEARSF S5 F 1 GH3 (8] 5A) o S /K Ve 150 4

Brieos, Bk Ve B o 1 2 26 408 iz SEIR Ak i, 15
BN 2. 1335 SRR IS 452 7 &L MR IR,
EXh-2.433(1K 5B) .

5 R ZE A 3R A BT 25 R R, SeGH3. 8 FE AT
TR P25 # dk (I 5C) o 17 5 Ik 45 2R R,
ScGH3. 8 A F G5 Rk, NAEM W E A, W40l
SELI TGS HE R, SeGH3. 8 FEN T4,

TRLER TN 4G R R, ScGH3. 8 ) 4k
ik A R SR, 43R 40.10% B o-BRE |
41. 46% B ICHEI i | 14, 21% B AEfEE | 4. 23% AY
B (& 5D)
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AW ST UL A T 28 Fi] IR I & B ( jasmonic 58, 20% ; 4 i A7 i & 45 11 {E ( global model qual-
acid-amido synthetase, JAR1; SMTL ID: Secn. 1) ity estimation, GMQE) >4 0. 80, & 14 # %Y 5E & /7>
R ScGH3. 8 25 MY = 25 # JE AT T (& M7 ( qualitative model energy analysis, QMEAN) {f
SE), 4iRWoR, MEASERMGEEMES  H-2.87,

5 ScGH3.8 & B &M o4
(A)ScGH3. 8 ZEEMMRTFLEMIETN; (B)ScGH3. 8 EASEF FIHIE/BiKERM; (C)ScGH3. 8 EBIELEH
B ; (D)ScGH3. 8 EHR LT ; (E)ScGH3. 8 EH = REMTRM
Figure 5 The predicted protein structure of ScGH3. 8
(A) The predicted conserved domain of ScGH3. 8; (B) Hydrophilicity prediction of the amino acid sequence
encoding ScGH3. 8; (C) The predicted transmembrane domain of ScGH3. 8; (D) The predicted
secondary structure of ScGH3.8; (E) The predicted tertiary structure of ScGH3. 8

1.3.2  ScGH3. 8 JE K% Fa k3R fy 2t BB B TERE R P5 E 4T PCR A (8] 6A) , Xt B4 i
KSR In-fusion 77 2:4% ScGH3. 8 S5ty s B PRSF-ScGH3. 8 JEAT XM VIS AE, 28 BamH 1 |

() pRSF-Duet-1( BamH I . Xho 1) e[~y itig  Xho 1 WURSME VIS 4143 T WIS 1 BE, 423345 pRSF-

JEE AKIZFFE TOP10 Bz 2520t PRIURIh%%  Duet-1 24K ScGH3. 8 FFHIR/MATT (K 6B) .
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Bl A, M 24 DNA 3F4 Marker DL10000, 1 24 #52[E IVi PCR 745 81 B H, M 2 DNA 7t
Marker DL15000, 1 JyH 4 BTki pRSF-ScGH3. 8 FHI 45 H
In figure A, M was DNA molecular weight Marker DL10000, 1 was PCR product from single-clone bacte-

rial solution; In figure B, M was DNA molecular weight Marker DL15000, 1 was cleavage results of re-

combinant plasmid pRSF-ScGH3. 8.

Bl 6 pRSF-ScGH3.8 FEiZRiEHEMLE
(A) B PCR #&ill; (B) EHFHL pRSF-ScGH3. 8 E§1]]
Figure 6 Identification of prokaryotic expression vector pRSF-ScGH3. 8
(A) Bacterial liquid PCR detection; (B) Enzyme digestion of recombinant plasmid pRSF-ScGH3. 8

1.3.3  ScGH3. 8 HHIH 5 T8 KAk

AW 5T 6 B 40 JFokL pRSF-ScGH3. 8 4k % BI21
(DE3) IR 2 &AM, 17 R R B, R BoR, 7
72 kDa AbH—IR AT, SHNAYHT 6xHis-Tag i H K
EARA—E(E 7)., 16 CHMAT, IPTG 7T LI &5

5 ScGH3. 8 )21k, 0.5 mmol/L A1 1.0 mmol/L
IPTG M FRCRTCH B 225, 14 h FREAEBTRE
(BI7A); 37 CE&MET, IPTG v AW R4S ScGH3. 8
HEAMEIE, 0.5 mmol/L F1 1.0 mmol/L IPTG 75
RORTCHI 225, 2 h J5RismE THoE (KB 7B) .
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B AT, MONERFAHXS 50 F & Marker, M YKIEZEMIET AR 18] Marker 2575 K/, 0 HIH
IPTG 55, 1~4 25 0.5 mmol/L IPTG i%% 14, 16, 18,20 h, 5~8 & 1 mmol/L IPTG 5%
14,16, 18,20 h, RIFLFRHHEH; K B, M AEAAMXT /> Fi Marker, 0 M
IPTG 5%, 1~4 5 0.5 mmol/L IPTG %5 2.3, 4. 5h, 5~8 5 1 mmol/L IPTG 55 2,

3.4.5h, BHELFRAMEA,

In figure A, M was protein molecular weight, arrow on the left of lane M points to marker strip
size, 0 was no IPTG induced, 1~4 was 0.5 mmol/L IPTG induction for 14, 16, 18, 20 h,
5~8 was 1 mmol/L IPTG induction for 14, 16, 18, 20 h, diagonal arrows indicate target pro-
teins; In figure B, M was Protein molecular weight, 0 was no IPTG induced, 1~ 4 was

0.5 mmol/L IPTG induced for 2, 3, 4, 5 h; 5~8 was 1 mmol/L IPTG induced for 2, 3, 4,

5 h, diagonal arrows indicate target proteins.

B7 AEIPTG RE, BEMFESRILMEH ScGH3. 8 EAKIA
(A)16 CT IPTG HERIEMER;(B)37 CT IPTG FEFRIZHNER
Figure 7 Expression profiles of ScGH3. 8 protein induced at different IPTG
concentrations, temperatures and induction time
(A) The total protein induced by IPTG at 16 °C
(B) The total protein induced by IPTG at 37 °C

1.3.4 ScGH3. 8 HH & (11 4lifk

AHIE 5% 8 A T e FE A Ik e 06 d 2 1, R
SERZNT L alifb 41 & 1, SDS-PAGE #¢ Jit 85 H
P KRG T 25 6 B FH 20 ~ 300 mmol/L B W Asfs JiF
YR VS W Y BT AE 72 kDa Ab R3] H bR R 1 &

i, HiH 90 mmol/L DK M A8 Y96 Bk 250 2R B b, L vk
WA Rl B — o 44y (B 8A) , B 90 mmol/L
IR I Y 38 1 B 1 — 2P i, SDS-PAGE A5l 15
SR A, R4k 1Y ScGH3. 8
HEH(EI8B),
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P A, MO X > T4 Marker, 154 B3, 2 HUIE, 3 4 LIS HEH S R,
4~12 4355 20, 30, 40, 50, 60, 70, 80, 90, 300 mmol/L BKMEPEMLH ; B B 1, M
N E AR 7T Marker, 125 B35, 2 9003, 3 24 90 mmol/L BKIEBELH, 5 4
2lifb)E ScGH3. 8 F, Ak PR N HINE M

In figure A, M was protein molecular weight, 1 was supernatant, 2 was precipitation, 3 was
supernatant post column matrix, 4~12 was 20, 30, 40, 50, 60, 70, 80, 90, 300 mmol/L im-

idazole eluents; In figure B, M was protein molecular weight standard, 1 was supernatant,

2 was precipitation, 3 was 90 mmol/L imidazole eluent, 5 was purified ScGH3. 8 protein,

diagonal arrows indicate target proteins.

B8 ScGH3.8 EAZEBMEHFLAN
(A)ScGH3.8 EHEHARIBER; (B)ScGH3.8 EAZERMLAK
Figure 8 Elution and purification of ScGH3. 8 recombinant protein
(A) Elution of ScGH3. 8 recombinant protein;

(B) Purification of ScGH3. 8 recombinant protein

2 Wit5%it

ARFBENHEEWEYME, #1315 GH3 5
TP S0 R PR IR I e 3k AT R AR AR 2R AR K
(Cano et al., 2018) . #8E & & (Feng et al., 2015) |
BE A HAEH ( Wojtaczka et al., 2022) | 15 51& %
(Zou et al., 2019) VL K X A= 9y #1 4E A= 9 ] 3% (L
et al., 2023) I WIS A< A R 2 — Bl 0% AL A 0
B, T R A I 44 1) SR AT R 1 2E BIE M, 7R AE
Wi K& B RN B N A ok FE AR A (Wakuta
et al., 2011; Ruan et al., 2019) , ARHBFFE N H 52
FEFS 3] T —~ 1 776 bp B9 ScGH3. 8 FEH ¥4I, X r
TERERF BN ScGH3. 8 IR AN AT B b, 1%k
K Zhifi 591 2R, AHXS 40 JiiE ol 64. 59 kDa, &
A GH3 [RAFE5HIR, 5 GH3 FREEH e EE IR, 2
JPA XA & B, ScGH3. 8 5k, MR,

KSR R Y GH3 B A R PR S RT . GH3
VI ISIAN S N O R R RiR 70N B ER IV SL E R o
M b ) BB A3 ( Kirungu: et al., 2019; Wojtacz-
ka et al., 2022) . 7E GH3 B 54 K % | KA
BRI, #545> GH3 & PRI L AH NI )
PO, T2 5 IR #E MR RS, JRTERLY)
SR & AEAEH ( Yang et al., 2018; Delfin et al.,
2022) . fESNEE ST, GH3 HEF WEST Wi i) 28 2%
A wes1-D XF 1 5 %5 Jilr 38 () BT 48 5 (Park et al.,
2007) , FEKFEH, OsGH3. 13 BYHE FEAR T /KRG Y
AERREGE, BB TARRSH, B9 T KRR
P£(Zhang et al., 2009) ; MMi7KFH OsGH3. 8 (M1t ik
HA5E T X K RG99 JE B Xanthomonas oryzae WIHTIR BE
J1(Ding et al., 2008) , 7EF 2k, KZH GH3 F:H
fedh EaE A T R E T Rk B, R EXK
GH3 FEF N ZAH S E M )N ( Feng et al., 2015; Han
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et al., 2020;Feng et al., 2021 ), ¥4 0¥ & FH,
HB7 ScGH3. 8 [R5 L R e 37 5 af | JER e H e i
TR AH BEAE R, B, Sspon. 03G0024250-1A
FEH AR R R Y Rk PRI, TS 7 A ™
B R Ik BN Sspon. 03G0024250-1A , Sspon.
03G0024250-2C . Sspon. 03G0024250-3D . Sspon. 03GO
037250-1B TEACM s BE 4= Y T K3k Bl 761 i
B Sspon. 03G0024250-1A 3 PR 3¢ 3 4 3% i (A%,
Ut B o BB BE PR ] B B, 1 3R B8, 1 ScGH3. 8 FEA
B IR IR v BE R, HEM ScGH3. 8 FHE IR AT REAE
Seiarh R HEAEN . 25 LRTiR, ScGH3. 8 3
A H REPR A LR R T R E AR, HHAEH
LA RS

KT HE— T % ScGH3.8 B M M fig, ¥
ScGH3. 8 FEDRIF a3 Rk Ak b4 A R, 5
5 ScGH3. 8 FERNTEARRNR B | 753 Mk BEFnifs 3%
K] PR B AR, SRR, N IPTG B
S G R R KRGk, MR N 0.5 mmol/L Al
1.0 mmol/L IPTG A5 SR T i 22 5% 16 C Al
37 CF, BEEFAFRIREIE 14 h F12 h 5B TR
FE, Ui ScGH3. 8 H M I fERIBH&MF N 37 CF
0.5 mmol/L i IPTG %5 2 h,

Zi b, ABISEHR R T ScGH3. 8 Fe PR i i H e
et ik, R ScGH3 H A H e H By D REF 5% $2
WTEENSE, A0l AR E T, 5%
33T ScGH3. 8 M RAEHF T &M, NELHt R
ScGH3. 8 H FAAH XA AL DI BEFFE B9 T A,

3 MRlEFE
3.1 REHE
AHWFFE T pRSF-Duet-1 # A& M A 5286 % A 17

PRAF; TOP10 Bz A0 Mg [ L 6 e bib A= P e R A
R A]; BL21(DE3) A2 54 Ml A b at e gk
WA A7 BRA R His 2liAb LT F K ks A A
HEYRHEABR A, PCR 73850 | A% v U1 i A
InFusion HD Cloning Plus B % HELEYH AR (dt
) A RRAHE B Marker 1 H Kb 4 YR A
FRAT]; DNA gl [nl ol ) & 1 B R AR A= AL Bk 4L
(50 HERZA A

15 FH TBtools M H i i & K 240 £ 8 ) ( Saccharum
Genome Database, SGD) ( Zhang et al., 2018) (ht-
tps://www. life. illinois. edu/ming/downloads/Sponta-
neum_genome/ ) [~ 2% H I T 25 (9 5L P A £ ds, 4R
Ja PR F IR AL ScGH3. 8 FEH 1 [RIRFL A

ARG T30 e 1018 2R 85 00 B 4 2 s 2H 4
ok A TAURE A B INESE, RO R 535
M NCBI-SRA ™% ( https://www. ncbi. nlm. nih. gov/
sra) Tk H T A6 i g 3 J8 G ((Akbar et al., 2021)
(Accession: SRX6792038, SRX6792039 , SRX6792040 .
SRX6792041) . T8 ( Yuan et al., 2021) ( Acces-
sion; SRX3524547, SRX3524548, SRX3524558, SRX
3524559) B H EBRA I (Xu et al., 2018) (Acces-
sion; SRP127762) i RNA-seq 4k .

3.2 ScGH3. 8 BEENRERIEZRIEZHEHHE

FIH Primer Premier 5.0 A4 5519, LU
HE cDNA AR, M B HE AR5 1 (£ 1)
P4 HBRIER R B, SR DNA S8 alifk DA &
mlicgtife PCR 7=, Faifb S PCR =4 5%
AR pRSF-Duet-1 ¥%4%, #:Ab % TOP10 JRAZ S0, i
VBT UEATII PCR A IERA)S , 84 TAE T
FE () B Aa BN W 45000 P LA %) 4 o er
pRSF-ScGH3. 8 #4k.% TOP10 JEsZ 2541l BL21(DE3) ,

®1 XHRAASY

Table 1 Primers used in this study

L EA S SI¥F51(5'-3")
Primer name Primer sequence (5'-3")
ScGH3. 8- F CCAGTAAAGATGCCGATCTGTAGCTG
ScGH3. 8- R TTATCAGAGCCCATAGGCGGTACTG

pRSF-ScGH3. 8- F
pRSF-ScGH3. 8- R

CCACAGCCAGGGATCCATGCCGGAGAAGAAGAACCCGC
CTTTACCAGACTCGAGTCAGTCGTAGGCGGCGCTG

3.3 EWEERESN

FIFH NCBI 7££8 Blastp #41T ScGH3. 8 & 4 119 [F]
PP K &, Bl ProtParam tool 7E 28 T. H. 43 #7
ScGH3. 8 H HMYHb T ; FIHAEZ KM ProtsScale

38T ScGH3. 8 # M M B i K M A HAEL T A
TMHMM 24T ScGH3. 8 25 4 1Y 5 B 25 F 3, 1| 78
28 T H. SignalP 5. 0 Server Filill ScGH3. 8 £ [ f) 43k
155 ; FIHITEL T H Softberry Tl ScGH3. 8 % 1111



1320 FEH 4 2% 5 A

VA0 5E A A AEZ T H SOMPA il ScGH3. 8
FEM) 858, F)H SWISS-MODEL 7£ £k T. H. i
M ScGH3. 8 HE ) = 245Ky ; it SMART ¥ )2 MIHEWER 2,

Tl ScGH3. 8 & AR ~F 45493 ; FIH MEGA 6.0
AT R 2 R A 5 B S B 1)

R2 AARFAMANENEEFESHIR
Table 2 Bioinformatics analysis tools used in this study
AW E B2 L LA -
Bioinformatics analysis Software brand Website

A R 2R NCBI https ://www. ncbi. nlm. nih. gov/
Protein homology retrieval
B VAR B ExPASy-ProtParam  (https://web. expasy. org/protparam/ )
Analysis of physical and chemical properties
of protein
5 LR R Ay TMHMM http : //www. cbs. dtu. dk/services/ TMHMM/
Transmembrane structure analysis
{55 Kbt SignalP 5.0 https ://services. healthtech. dtu. dk/service. php/SignalP-5. 0
Signal peptide analysis
S S T SMART hitp ; //smart. embl. de/
Prediction of domains
S48 R 7 Softberry http : //linux1. softberry. com/berry. phtml
Subcellular localization
e ] SOPMA https : //npsa-prabi. ibep. fr/cgi-bin/npsa _automat. pl? page = npsa% 20 _
Protein secondary structure sopma. html
B e SWISS-MODEL https : //swissmodel. expasy. org/
Protein Tertiary structure
AR MEGA 6.0 https://web. expasy. org/protscale/
Evolutionary tree construction
SRR ProtsScale https://web. expasy. org/ protscale/
Hydrophilicity
3.4 BFERELEHEL 300 mmol/L BKMK(Y PBS 22 M YEBE 10 min J5, fiff

Pk H 20 7 1 pRSF-ScGH3. 8 i G # ik 55
P, WIFEIREE | 1753700k B2 Fi75 T 32 SR I 8] 5 TR AR
THeAk, % EAHH pRSF-ScGH3. 8 T 1% 50 mg/L
FIEFER 10 mL LB §5373E, 37 € 210 /min $&
VikiSR 12 he #2 1:100 A5 I R Y 28 % 1oz e 1 19
LB B3R p 537 2 0D HM 0. 6~0. 8 Bf, B 1 mL
PRVRAVE R BGRR[0 4 15 R0 b o Sl A 83k
FEH0.0.5, 1 mmol/L IPTG & F 16 CHK53% 14, 16,
18,20 h, 37 C¥53e 2. 3. 4.5 h J5HURE, TERES
HIA 5xSDS PAGE FAEZE MR, &k 10 min, JEFT
SDS-PAGE HLIK 43T .

EAEAMANL

HAE ScGH3. 8 2 IR AL A h 4 R B IR 4 1A
BUA TR HE RO, 7 13, UUEA 10 mL PBS
G PR E R, HEAT S A0 MR, T AR TAR
3s, A7 s, BERE 20 min, ZBOUCEE g, B
155 His JE45 G, X 245 ) _Lig ik fraif,
9 & 20, 30, 40, 50, 60, 70. 80, 90,

3.5

1 SDS-PAGE Hi K K I 85 [ 19 3635, FE Sk 46 5
_80 Oc/f%ﬁo

HE ScGH3 ERRIEEKX T

M T2 5 2 B SeGH3. 8 K] (1 ] Y A
P, EH AR R . TR E | H SR
JiE ) RNA-seq 4t 4017 ScGH3. 8 [R]R 3K 1Y =
IR BIFRFRIB R 0 MR, H AL AT EOR /)
T2 WA E SO 22 5 Rk B . RNA-seq ZUHE 1Y
FIRHE ¥ FPKM {H, fii H] TBrools £ il 3 ik
A

3.7 HIEIKEL

A B 5T TL B B ScGH3. 8 B E 5 & & &
NCBI f#) GenBank %% #i% J& ( https://www. ncbi. nlm.
nih. gov/genbank/) , &5 |5k 00799001,

1E& sk
BRI AT, FE BEE 23 | 183

3.6
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