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Preliminary functional analysis of MINAC13 gene
in Miscanthus lutarioriparius

JI Lu', HU Rui-bo?, JIANG Jian-xiong', ZHOU Gong-ke?, Y1 Zi-li'"

(1.College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha 410128, China; 2.Qingdao

Institute of Bioenergy and Bioprocess Technology, Chinese Academy of Sciences, Qingdao, Shandong 266101, China)

Abstract: MINAC13 gene was cloned from Miscanthus lutarioriparius (M. lutarioriparius), and subcellular localization and

transactivation assay were conducted on this gene. Then real-time quantitative PCR (RT—qPCR) was used to analyze the
expression profile of MINAC!3 in root under salt, drought, cold, abscisic acid (ABA), Methyl jasmonate (MeJA) and Salicylic
acid (SA) treatments. The results showed that 1) complete MINACI3 gene sequence of M. lutaroriparius was obtained; 2)

subcellular localization analysis using N-terminus fused with YFP showed that MINAC13 was located in nucleus, suggesting
that it might function in nucleus; 3) transactivation assay indicated that the full-length and C-terminus of MINAC13 had

transactivation activity, indicating that MINACI3 is a transcription factor and the transactivation activity region located in

C-terminus; 4) the transcript of MINACI3 was up-regulated under all surveyed treatments except SA, indicating that it might

participate in various stress responses of M. lutarioriparius.
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C4

(Miscanthus  floridulus)

sinensis)

(Miscanthus lutarioriparius)™

[6-14]

MINACI3

1 MM 5ER*
1.1 HiEY R EZERF
(2n=2x=38)

(Nicotiana benthamiana)

2

80~200 pmol/(m*s ™)

)8h( )

4
(Miscanthus

(Miscanthus sacchariflorus)

NAC

Wisconsin38

25-28 °C
16 h(
65%

PrimeScript II 1st Strand cDNA

Synthesis Kit

SYBR Premix Ex Taqg DNA

DL 2 000 DNA Marker RNase—free
BioWest EcoR1 BamH1
Nde 1 DNA Pfu DNase I T
TaKaRa DNA
TIANGEN
Clontech
Axygen
DH5a GV3101 AH109 pGWC-T

pEarlyGate104

pGBKT7

1.2 7 &

1.2.1 MINACI3 TR 84 F 1%

RNA [15]
RNA  DNase I DNA
RNA 30 uL 10 pg DNase 20 uL. 10 x
Buffer 10 pL  RNase Inhibitor 0.5 uL.  H,O (RNase—

free) 39.5 uL 100 uL. 37 °C 30 min
65 °C 10 min
3 cDNA
MINACI3 (GenBank
KC840942)
pGWC-T
DH5a 25 ug/mL
LB PCR

pGWC- MLNACI13
1.2.2 Tmpingis

pGWC-MLNAC

pEarlyGate104 LR N YFP
LR I pL (30~50 ng)
pEarlyGate104 1 pL (30~50 ng)pGWC-MINACI13
LR clonase Enzyme Mix 1 uL 2 uL ddH,O
25 C 4~6 h
DH5a 50 pg/mL LB
PCR

p35S:YFP-MINACI3
p35S:YFP-MINAC13

50 pg/mL 50 pg/mL
LB PCR
ODgoorm 0.6
6 000xg 20 min (150
pmol/L 10 mmol/L MES 10 mmol/L
MS pH 5.6) ODg¢oonm ~ 0.5~0.6 I mL
( )
2~5d 1 em’
(OLYMPUS FV300)
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1.2.3 #FMEXE

MINACI3-NF MINACI3-CR
MINAC13 (1~1 065 bp) MINACI3-
NF MINACI3-NR( 1) N (1~513 bp)
MINACI3—CF MINACI3—CR( 1) C (514~
1 065 bp) PCR

pGBKT7 PCR

F1 BRHESIMFY

Table 1 Primer sequences for the transactivation assay

(5-3)

MINAC13-NF
MINACI13-NR
MINACI3—CF
MINAC13-CR

CATATGATGGTGGAGCGTAGTGTGAAATCAG
GGAATTCCCCTTTGTGGTGCACCTTGCAC
CATATGGGCGAAGAGGACAGCAGTACGAAG
GGAATTCTTATGTTGCGCAATTCCGGC

Clontech
pGBKT7-MINAC13 pGBKT7-
MINACI3AC(N ) pGBKT7-MINACI3AN(C )
AH109 pGBKT7 AH109
SD/~Trp  SD/-Trp/—His/
30 mmol/L 3-AT 2

(X—a—gal (20 mg/mL) 1 1 000 )

1.2.4 EFRFEMEEHELIET MINACI AR

AR 64 R EAR X AT
6
1)
150 mmol/L NaCl
2)
3) 4 °C
4) (ABA 100 umol/L)
(MeJA 100 pumol/L) (SA 1
mol/L)
5)
5cm
1.1 01 3 6
12 24 h
-80 °C RNA cDNA

1.2.1
Beacon Designer V7.0 (Premier
Biosoft International, California, USA)
58~60 °C 20~25 bp
50~200 bp MINACI13
5'-TCCAGCTTGCCTTTGCCCCC-3'
5'-GGCAGGCCGACGAAGCAAGT-3’
ACTINI1
5'-CTCGTCTTCCTCACCGTTATCAC-3'
5'-GCGTCATCTCCAGCGAACC-3’
PCR (RT—qPCR)

2><SYBR 10 uL cDNA 1 uL
0.4 uL 20 pL
PCR LightCycler ® 480
(Roche) PCR 95°C
30s 95°C 5s 58°C 20s 72°C
10s 45 65~95 °C
(ct ) LightCycler® 480
2
AACt=[ACy ) AC
) AC ) ACy e
3
2 HBRE5HM
2.1 MINAC13 ERE AL R
MINACI3 1 000 bp
(D PCR pGWC-T
DH5a PCR
3
1 065 bp (GenBank
KC840942)
M 1
1000 bp—>
7500 bp—>

M DL 2000 DNA Marker 1 PCR
E1 MINACL3EREPCRY 4R
Fig. 1 PCR amplification of MINAC13
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2.2 MINAC13 W RAERL 25 R 2 )
MINAC13 p35S:YFP-MINAC13

MINACI3 N YFP CaMV MINACI3

35S

A p35S:YFP-MINACI3 B DIC
El2 MINAC13#9IL AR E i
Fig. 2 Subcellular localization of MINAC13

2.3 EERHE X-o-gal (SD/-
PCR Trp/~His/X—o—gal) pGBKT7
pGBKT7 SD/- Trp MINACI3 N
SD/-Trp/~His/30 mmol/L 3-AT  SD/~Trp/~ His/X—a SD/~Trp SD/-Trp/-
—gal 30 °C 3.6 d His/30 mmol/L 3-AT
MINACI3 C MINACI3
SD/-Trp  SD/~Trp/~His/30 mmol/L 3-AT c 3 )

A B C D pGBKT7 MINACI3 C MINACI3 MINACI3 N SD/-Trp E
F MINACI13 MINACI3 N SD/~Trp/~His/30 mmol/L 3-AT G H MINACI3
MINAC13 N SD/-Trp/~His/X—o—gal

El3 MINACL3EREEE BRI BIsE KiaHEER

Fig. 3 Transactivation analysis for MINAC13 gene in yeast
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2.4 MINAC13 B ZE B IR IR Tk R 6 ABA MINACI3
MINACI3 0~3h 6h
12h 6 12 h
10 2% h 24 h MeJA
4 MINACI3 MINACI3 0~6 h
12h 3
I 12 h 24 h SA
2 2 h MINACI3 0~12 h
RNA 0~12 h 24h
(4 °C) MINACI3 MINACI3 6h
3h 6 h 12h
9 1 h 4 24 h
24 h 24h
%4 RT-qPCRAMIMINACLI3EFE ZE B AL IR TR EBHYFRIZR R
Table 4 Expression profiles of MINAC13 in root under stress treatments by RT-gPCR analyses
0h 1h 3h 6h 12h 24h
150 mmol/L NaCl 1.00 £0.01 2.60+0.07 5.81+0.05 840+034  10.70£0.36 425+0.23
1.00 £ 0.03 227+0.14 13.09 £0.71 1593£0.99  22.06=1.02
(4°C) 1.00 +0.07 0.87 +0.05 1.28 +0.08 9.33+0.25 5.28+0.12 6.14+0.23
100 pmol/L ABA 1.00 £ 0.04 2.95+0.09 1.65+0.10 6.16+0.17 0.79 +0.02 0.46 +0.04
100 pmol/L MeJA 1.00+0.05 0.72+0.13 0.40 = 0.04 0.61+0.01 2.80+0.14 1.54+0.12
1 mol/L SA 1.00 £ 0.14 0.97 +0.06 0.56 +0.02 1.12+0.09 2.29+0.10 1.83+£0.05
1.00 £ 0.04 1.05+0.08 0.65+0.04 1.76 + 0.06 423+0.12 0.50 +0.01
0h 1
3 it it ABA MINACI3 6h
ONAC045 ABA
( - c045[)16] MINACI3 MeJA SA MINACI3
SA MeJA
MINACT3 MINACI3 MeJA
12h
Zheng [16]
ONACO045
MINACI3
Zheng !9
ONACO045
MINACI3 1h
Ih 6h ONACO45 YFP MINACI3  YEP

[16]
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