31 S (CSCD) %LU T

2 [/l CABISCHR Rt 2 A b 1)

Pratacultural Science

TR OB

GRlEsh Ry R i Rl

KLU RtVAMP2-235 I 7l K T RE AR

ki THE E0A FRafak

Cloning and functional validation of RtVAMP2-2 gene of Reaumuria trigyna
ZHANG Jian, WANG Caixia, WANG Yingchun, ZHENG Linlin

TELL 1L View online: https://doi.org/10.11829/}.issn.1001-0629.2021-0423

T ] BERRER At SR

Articles you may be interested in

KL RIMYBIE R i 7 12 ik
Cloning and expression analysis of RtIMYB1 gene from Reaumuria trigyna

EOp AL 2018, 12(6): 1416  https://doi.org/10.11829/j.issn.1001-0629.2017-0354

ERAA ) VUYL Actin e K]l BEIY SR Mo SRR 41AT
Cloning and expression analysis of an Actin gene fragment from the halophyte Atriplex canescens

HOVRBLEE. 2017, 11(3): 515 https://doi.org/10.11829/.issn.1001-0629.2016-0157

VU 5E 3R A e DR EB2' 5 K 1 2B S A ) o g e LA ik
Cloning and expression of the AcDREBZ transcription—factor gene in Atriplex canescens

B RRSE. 2021, 38(3): 523 https://doi.org/10.11829/j.issn.1001-0629.2020-0559

HARZELH ZINACI RN TEER e b i e
Functional characterization of Zoysia japonica ZjNAC3 gene in response to salt stress

FOlRRE. 2021, 38(9): 1706  hitps://doi.org/10.11829/1.issn.1001-0629.2021-0102

FEAE B SeSTOP I SgSTOP2E F 5 b 55 335 431
Cloning and expression analysis of SgSTOPI and SgSTOP2 in Stylosanthes guianensis

ORI, 2019, 36(3): 704 hitps://doi.org/10.11829/j.issn.1001-0629.2018-0497
FEEERA T 12 M B R i R IR TR e
Comparison of salt tolerance during the germination period of 12 grass species under severe salt stress

EOp AL, 2019, 36(11): 2806  https://doi.org/10.11829/j.issn.1001-0629.2019-0002

KEMGE AT, PAFEZFENEE



38 i 12 3 LA A S 2363-2371
Vol.38, No.12 PRATACULTURAL SCIENCE 12/2021

DOI: 10.11829/j.issn.1001-0629.2021-0423

gkfd, TRE, TUFHF, ABH. KO RevAMP2-2 2R 5O B K ThREIGAE. Bl Rl 2, 2021, 38(12): 2363-2371.

ZHANG J, WANG C X, WANG Y C, ZHENG L L. Cloning and functional validation of RtVAMP2-2 gene of Reaumuria trigyna.
Pratacultural Science, 2021, 38(12): 2363-2371.

KM 4T 8 RtVAMP2-2 £ X 52 f& X IR L& UE

Ko, THE, Tak, Ak

S KA A B 22 B, STl PP AT RS RF 010000)

WE: Kot & (Reaumuria trigyna) 2 —Fr 5k AWM, A AGERENZ Rt o BiEp BT ERILH X
G, BABMALSZHEYA LR NERE, AFRATEME TR a8 RAKIE, LERFELEMMEL
B RtVAMP2-2, A49435 & F 5 W K I, RIVAMP2-2 AR 6 FF £ 4E%4 1074 bp, %A 357 NRIABR ; Tt i 2 A Fe
FEBHESNEN, ZAR AT @RAR, LREASEMEFT; MBS ELBAK, K RIVAMP2-2 X B A
& 7~ (Arabidopsis thaliana) ¥ # 47 H 52, R BT, #LAAMSHFEN LK ARG ERA, EN RIVAMP2-2 & B T 4
FEALA & P K AR FORAEAER

KR AW B, BaEm; Hpia; VAMP;, s & AMY,; ket

XEFREE: A XEHS: 1001-0629(2021)12-2363-09

Cloning and functional validation of RtVAMP2-2 gene of Reaumuria trigyna
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(College of Life Sciences, Inner Mongolia University, Hohhot 010000, Inner Mongolia, China)

Abstract: Reaumuria trigyna is a rare recretohalophyte. Its unique salt-gland structure plays a key role in its adaptation to
saline desert environment, and vesicular trafficking is involved in the salt secretion process of the plant. In this study,
RtVAMP2-2 gene involved in membrane vesicle trafficking was cloned based on the analysis of transcriptome data of
R. trigyna under salt stress. The ORF of RtVAMP2-2 was 1 074 bp and encoded 357 amino acids. RtVAMP2-2 was localized
to the plasma membrane, and its expression was induced by saline stress. Then RtVAMP2-2 was transferred into Arabidopsis
thaliana for functional validation. The results showed that the transgenic Arabidopsis thaliana showed a salt-sensitive

phenotype, and was speculated that the RtVAMP2-2 may have a negative regulatory effect on plant salt tolerance.
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2364 Bk B %

38 %

TR SR T R 2

TER P, 58 ) B0 I8 Fa A2 dE Fr A AR s L R
Mo EK AR & R, % R R W N-2
5k I o P i UK R 1 % B2 B A 1K (soluble N-ethyl-
maleimide-sensitive factor protein attachment protein
receptor, SNARE) 12 5, ‘& 18 it 75 7K 1 58 A0k 327
FE bl R T 45 & 7 — Rk n S 2R e Y. Ao
FFR, E LA IH 5 A (vesicle-associated membrane
protein, VAMP) Fl it Z 5 | & £h 30 /0 HF th i #2,
%% [ J& T R-SNAREs, 7E 84+ DL [ KR TE 30
TEA0E, WANEG T (Arabidopsis thaliana) R H & H 14
A VAMP F R Y. VAMPs 15 1Y) W) I5UE B R
KRB KA A AR AR W) 38 75 T ¥ R 45 A
fE ", AtSYP121. AtVAMP721/722 il AtSNAP33
Re 2 ik = e 2 AR, 7R LT I o g% B2 i AR AT
TN RE, AtVAMP721/722 )k 5% ¥4 11 55 1 9 JF ot
JEll 25 O B LA B2 T 32 R S PR R R R S 1 R R 1
b7 40 g 71" Sugano 25" B FUIE S2, R A TG A
FVB I 18 OsVAMP714 )3 & 3 3k v] DL 3 5 7K
& (Oryza sativa) X FE 9595 P2, 5] B 42 32 i 85 e
K5 Ebine 25" #3E T — K Y% 4 19 R-SNARE &
H, o H A 4 o8 VAMP727, EEH T4 5 i A 4k
IFi) 4411 R Joi2 2 7 [ P i, 12 B AR 4O R T e R 6
B R R EEEER .

AT gt 3 T K 20 R T £ e S 4 B o 4,
4k 4 RT-qPCR %5 3 & I, RtVAMP2-2 3£ [X (Genbank
kT MZR52768) £ #h e 75 3 N Rk & B E Tt
1 (P <0.05), & ReVAMP2-2 & [H 7] G 7E K H- 40 b
2T 5 e RO AE —E D RE . Rk, ASHIF 5T e
AT I 32 B A DG B K] ReVAMP2-2, 3 AT £
13 5 5% 240 M i 7 A1 3R I8 5 1 2E AT 20 i, 5 1%
FEDR e N R T kAT i — P I D RE S e, DU
K 2 b 5 B W 5 AL B 1 ) B ORD O A AR
Pl A PR B R AR (R 2 KA

1R T %

L1 EYMEL BRI

K ZLRb Fl 7 F 2017 4F 10 H R AN H S
T AR, B AR B L F JF (Columbia-0). A% = M
(Nicotiana tabacum) N5 5 ¥ AV E PR 2
G0 S = ARAT ; Trans-T1 K2 B 40 (4 R

%) pMD19-T (TaKaRa); 4 #F & GV3101. pPZP221
FIEH AR . pCAMBIA-1300 3V 41 fifg 3% i 4% 14t 4k
B REOAE Y A B ZOE 0 E I E R AT
1.2 5|4ig3t

RtVAMP2-2 BRI (¥ 7 3 i i B /T3 & 43R 15 1)
Kt 20 b i £6 % S A EHE P A1 S K BE D 1960
bp. 1§ Fi 7 2k T. B. ORF Finder, & ¥l RtVAMP2-2 %
(Al ) ORF 2}y 1 074 bp. F| A Primer 5.0 # A4, £ X A
A i &, 2 Tt T AR B S s Bk — X5
H T ReVAMP2-2 B2 R 1 o0 %, 73 A AE B R i 91 )
5'KRim il N T BamH 1 H1 Kpn 1§ VI 55 Wi — X
51T ReVAMP2-2 3[R .40 il 58 A2 50 B, 224
1B A7, 4y BITE B RS Y 5 RGN T Kpn
LA Xba 1 B VIAL i5 Bk — X 51 ¥ T ReVAMP2-
2 FEH RT-qPCR; Woit—X 519 T WS Redctin
f{) RT-qPCR (% 1).

1.3 RtVAMP2-2 EFER =B

K M 20 7P & RNA 4% #8 Eastep Super Ut B 13
(Promega) 2 Hi ; 4% [ S %% 3% % 7 & PrimeScript’ " 11
Ist strand cDNA synthesis kit (TaKaRa) [1J 1% B 45 DA
RNA AR A % cDNA 2 — 88, Fd T oligo (dT) A
Ji% cDNA %5 — 4k . LL cDNA N, i F Lk f
pMDI19T-RtVAMP2-2 # A& 14 & 1151 4, H Trans start
Taq i (&=3X4) Y18 ReVAMP2-2 3£ R iS4 . PCR
iR G P R, 5 pMDI19-T #Ak % #2, K i 31
PR AL B K2 S Y0 MY Trans-T1 W . 2 J5 K 1 7%
PCR 461iF 2 PHME () B Rk = A 50 A A [l T

14 RtVAMP2-2 EREWYEEFEDH

F]H DANMAN 6.0 #4470 #r 82 B I 3R 7 1
AT H A I NCBI ™3 7 51 ORF 88 12 H &
FEWR 7 4 5 ) AE 28 T 2 Pfam 43 A1 Th BE 45 K 35
Fi DANMAN 6.0 #3847 28 L 18 7 21 19 bE X o

1.5 RtVAMP2-2 R H I REEE AL 57 7

A5 3 g 2 7 40 M S AL 3R 9 51 9, PCR 9™
1 25 5 2% 1 %S 7 1) ORF, 3% 2 3] pMD19-T # /&
B ON R A R AT SRR o 4% IR PR AR B ) &
EasyPure Plasmid MiniPrep Kit (4= 30 42) 19 3 B 15 42
B 5 40 5 p 5 41 B8 5 7 %K A& pCAMBIA-1300 —
AT U, B =) T4 DNA 820 (SIGMA)
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L K L0 REVAMP2-2 B[R 5L 1% J% Th GE IR IF 2365

xR 1 EYREHAFERIGEK RT-qPCR FT 511575

Table 1 Primers sequences used in plant vector construction and RT-qPCR

ElEVE

Primer name

519 51(5'-3")

Primer sequence (5'-3")

g
Purpose

RtVAMP2-2-BamH I-F
RtVAMP2-2-Kpn I-R
RtVAMP2-2-Kpn 1 -F

RtVAMP2-2-Xba 1 -R

RtVAMP2-2-RT-F GAGAACCTGCTCCAAATCACG

RtVAMP2-2-RT-R TCCTTCGGGTGTTCATACTGG

RtActin-RT-F GGAATCCACGAGACCACCTACA

RtActin-RT-R GATTGATCCTCCGATCCAGACA

CGGGATCCCGATGAGCTCTCAACTATTGGAGATTC

GGGGTACCCCCTACCGGTGCATGGAATAACC

GGGGTACCATGAGCTCTCAACTATT

GCTCTAGACCGGTGCATGGAATAA

pMD19T-RtVAMP2-2 3 Ay i
Construction of pMD19T-RtVAMP2-2 vector

pMD19T-RtVAMP2-2 3 Ay
Construction of pMD19T-RtVAMP2-2 vector

V. 4 R Aor 3R O A 2

Construction of subcellular localization vectors

V. 4 R or B A A

Construction of subcellular localization vectors
RT-qPCR

RT-qPCR

X} H8 Control

¥+H# Control

T F2 45 2 .40 B 5 or 8 2H #AR, B R AT B
ZJE R TeE SkE M S E N 2R E A, £F 3~5d J5F
FHBOC A 3 5 BB AT W22

1.6 RtVAMP2-2 EE R RIEEE M S H

B 20D AT BY L9 E, N 10% NaCl i )
o, R R, i 10% NaClO 12 10~ 15 min, 3
() AN W7 FH 395 385 e 90 4, 3BV & P K K I = i
e 3~5 K, &R T [E 4k MS 55973, mE 8598 2~3d
Ja, B T E 25 CL 8B 70%. 16 h/8 h (O FE /1)
(RN T % B 9% 20~30 d, 3k £ K B (R 4
W% N34 Hoagland & 77 1 76 1 K& H, LA
[E 6 F 97 15~20d, S HFAEKE 10em /£ 4
AL Rb 41, JEAT EhiE . KA RIREE (100, 2004
300, 400, 500 mmol-L ") #J NaCl il \ ¥ Hoagland %
FEW A AL FE 6 h, AN NaCl oy xf FR 41, H 4k &
(Hoagland + NaCl) Jy B % 41 ; ff | 300 mmol 'L
NaCl #E 47 A R B 1] (34 6+ 124 24 h) {) 4L P, NaCl 4t
BRI [A] O B B 6F HECZH, L 4 A BRI 1] D K50 4, U
AR AL, —80 C A7 % . IRV 5
()4 I 20D I - RNA, 5 5% B cDNA, i ik
H T RT-qPCR ] 5| ¥, #% #& TransStart Tip Green
qPCR SuperMix il 7l & ¥ B9 45 (& X %), #1T RT-
qPCR. A[AAbFEHE 3 NEST

1.7 FEITRIIRIEEE 1L K5 RtVAMP2-2 £ F+E
¥REYTH L TN E

K EiR4 Kpn 1 A1 BamH 1 B V1AL S0 519

138 ReVAMP2-2 1¥) ORF, K4 34 7= W) [F] pPZP221 %k
PB4, W T 1 PR A K I 2 5 kAT
1 BRE 7 28 R €8 B VR B BUTRE 2E AT PCR AT 1)
B AIE, JER 50 E 25 SR IR A 0 B AR IR AL AR AR
ATV o ) H B 1 A 1 D 1) 0 AR e Ak
FIRATHE H, BB TR R MR, 1
Gent $70 14 5% 9% 5 Hp i i & T3 R &l & At bk . it
H: A 2H PCR. RT-qPCR &5 F A X} # e K 90 g 5t 147
Y, ATHIEN 3 AN EERKR.

1.8 %% RtVAMP2-2 EFE AR TT AT L% 9 4

¥ BF A= A (Columbia-0) Al 3 AN #% JE [A ik & 1)
B IT b F R Rl R 1/2 MS [ A B 3% 5 A AT 8BS R,
FAEKZETdE, BY 52 EA 0,75 100
mmol-L™" NaCl [ it 5 2 3 o, 4k K 7d 5
MERK, WdEMEHEMMTSRSE. R
DAB 1 BCIP/NBT & 5 4 7l & % B3 13 (Coolaber b
50 BEATHA, X4 B4 R T i Fr i AT DAB A NBT

%@Ao
2 R

2.1 RtVAMP2-2 EFE =&

PE G 5 S A h 4R B — BBy VAMP 1A
J7 50, AR4E %7 41 vk 51 4, it PCR 4 1 v B 3%
73 2 A 9 89 )7 41 (coding sequences, CDS) 1 074 bp
(B 1A). #i%Z CDS Fr 51l i pMD19-T #8044, ¥ 4L 5
KWt e, wR PCR 5k 5 B K/ — 2 (] 1B).
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2366 ol B 338 %
M_S hirsutum, XP_016672432.1) [ AL EE A 50%; 5 3§ 3¢
(Spinacia oleracea, XP_021835062.1) AL A 49%;
?838 Eﬁ 1074 bp 1 000 EE: ——1074bp 5 7B (Camellia sinensis, XP_028098258.1) [ #H LA
[ 49%. FIFHTEL T. B Pfam 43 7 K 3L, VAMP2-2
B N ¥ A F R T % H (major sperm protein, MSP)

A B

1 PCR ¥ & ReVAMP2-2 EE A ORF

Figure 1 Amplification of the ORF of
RtVAMP2-2 gene by PCR
A: JEEEPCR; B: HTKPCR; M: DNA 7 7HARfE S: RtVAMP2-2
%[5 1) ORF .
A: RT-PCR; B: Colony PCR; M: 2K DNA Marker; S: The ORF of
RtVAMP2-2 gene.

LG 7 H X, 45858 H 5 NCBI #4E #E
Z MY VAMP2-2 3R B A B R R YR, Rt A
%N RtVAMP2-2.,

2.2 RtVAMP2:2 EFEREMERFEDH

i 1 78 % T H. ORF Finder 43 #7 & B, VAMP2-2
R B JF 7K [ 132 AE (open reading frame, ORF) 4
1 074 bp, 9tz 1 1R ¥ % & 0y 357. F | NCBI blast
X VAMP2-2 2 Jk B 7 %) 3k A7 I8 U8R B X, kB
VAMP2-2 & 4 5 % %] (Vitis riparia, XP_034706841.1)
R AABLRE $5 i, 9 51%: 5% KR (Carica papaya, XP_
021891213.1) FIFHALE K 50%; 5 it Mk (Gossypium

gE K, I g5 K I VAMP 8 A5 ) 4R 51 45 0
W, kT2 58 T miEs". Fl DNAMAN
BAFEEXT EIRANFEEY) VAMP & A & LR 7 51,
bk 25 SR an &l 2 o, RIJZe 4k MSP 25 16 33k

2.3 RtVAMP2-2 ZEF I 0P8 E ML

NEE— 5 T ReVAMP2-2 J£ R ) Dh g, A5
GIAT T 12k DR A B AL o 8 R T B R A
e, TEIRELR Al b, BRI 3R 18 CaM V35S J8 3 F
IXZh RtVAMP2-2-GFP & & H. UL pCAMBIA-1300
BRI BIPEXT IR, DL E f7 1) 400 7% PM-mCherry
B EAE 9 BE T BRI O 4 R A W
52, I B 6 R R g 8 0% S o AT T R AN 4 i
(Bl 3A), T PM-mCherry 55 H I EB550E5 RtVAMP2-2
HEEMZEAZOLT AR 2 E4S (B 3 B-D),
Tt B REVAMP2-2 8 [ 8 A T 40 f o 5

24 RtVAMP2-2 EEHRIEEE ST

K RT-qPCR £ R 4 #T RtVAMP2-2 3£ [R 76 A
FIHR M RIERE . S RER, ZERNBRLEZE >

Reaumuria trigyna VAMP2-2
Vitis riparia VAMP2-2

Carica papaya VAMP2-2
Gossypium hirsutum VAMP2-2
Spinacia oleracea VAMP2-2
Camellia sinensis VAMP2-2
Consensus

I o
E:
E;

Reaumuria trigyna VAMP2-2
Vitis riparia VAMP2-2

Carica papaya VAMP2-2
Gossypium hirsutum VAMP2-2
Spinacia oleracea VAMP2-2
Camellia sinensis VAMP2-2
Consensus

Reaumuria trigyna VAMP2-2
Vitis riparia VAMP2-2

Carica papaya VAMP2-2
Gossypium hirsutum VAMP2-2
Spinacia oleracea VAMP2-2
Camellia sinensis VAMP2-2
Consensus

PEPIEVVQCSNIVEETELKPTENMETVKVPEEAKTVQDMS. . .

Reaumuria trigyna VAMP2-2
Vitis riparia VAMP2-2

Carica papaya VAMP2-2
Gossypium hirsutum VAMP2-2
Spinacia oleracea VAMP2-2
Camellia sinensis VAMP2-2
Consensus

-
=

KPAAELVDEELKPAAKLVDDKELKPVACKVDTEELKPMACKVEEEFKTAAQVA
LNEMRDADLEVKEDG . . INGEDEKPVNATEFKSTKDGVD. . . TKELKLAKDT

LEPIRCMKFDLSKAVDSAVERDVESELTREIEPIIRNNE. . .EPKVIASRTSMN
ANSAENLEYKTRKDA. . . . DEPEMNVGYKARKEVDEPTT. . . BVEHKTRMBVD

KMEKKVCYE
RSGRRAQ2

TTVECNH
SCVR
KVERI
RVVR!

k

MSP
100
99
99
99
98
CSTRVERGT 99
gst vp gt
NG . STREDSVDKSQLSNIIGEPAPNHVVIKHMEESVAEGIEEVKPVEQVQYEHPKDVE 198
TQVEVREASLPEDEVLSRVEIVAPHEVWAKDEES. . . . o e v vvvvvvnnns EMVDEEL 181
KCGEINEASD........ SKILEPKKVUNFEBLMP.....cccoovncnae KRTAFNHEE 175
[NCGMDERERVETFATLPTVVTIEESKMRNTEDLKPT....... KDAEWNSRKDMLYEEK 191
.................... CADEHVESKTVNK......EELKPFVKDADVARPCDMN 172
RQVFA'!PSILKDCVLRKVESLTCRBTVTEBVES ................. KVENSEE 181
ECCLTEDAEVVSMS...... SLETKPRKDBIGSEIVNN 289
............. CMVDEMESECAKD 268
........ . . DEEESNHVGTETARS K 258
285
........................ Cl 243
............. ) K1 261
k emkskl 1
SMH 365
LCH 335
YLH 325
MO 352
GEH 310
LLN 328

& 2 VAMPs B8 £ 8 F 5 b xt

Figure 2 Amino acid sequence alignment of VAMPs
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L K L0 REVAMP2-2 B[R 5L 1% J% Th GE IR IF 2367

& 3 RtVAMP2-2 & B T 400 E
Figure 3 Subcellular localization of RtVAMP2-2
A fRF pCAMBIA-GFP # {4 1) 40 il i€ fr; By C. D 4 HIAR M F 0 Fr 40 il b RtVAMP2-2, mCherry A — 3 fill & % 1) 1 20 i 7€ £
A represent the subcellular localization of pPCAMBIA-GFP; B, C, and D represent the subcellular localization of RtVAMP2-2, mCherry and their fusion
images in tobacco leaf cells, respectively.

R >t (K 4).

N T 43 HT ReVAMP2-2 5 R 7E 3 i 3 F /I Rk
FEME, ARBF SR T ReVAMP2-2 F: R AE £6 38 T 1
Fik B . 458 SR, B 200 mmol-L ' NaCl &b 3 4h,
H AT NaClL AT R, ReVAMP2-2 B £t E S
of WA 25 4 LE 34 5 25 88 0 (P < 0.05), 7£ 100 mmol-L '
NaCl B, 1% 3 [ (1) Rk, B8 75 A
2.76 &% (1 5A); 2 J5 43 3% 300 mmol-L ™' NaCl
A7 AN [5) I J4) 56 B2 F Fi 3, % BAE 300 mmol-L ™ NaCl
P A B R, 35 DR ) 2 0k I Ak B TR (Y 384 o 2 B
Z bItmas, 12 h WA B T (B SB). ik 4R
Ui, ReVAMP2-2 B[R v LU 35 e BT i 5

2.5 RtVAMP2-2 % EE G TT R0 5%

AP B R A% R I8 SR B AL B AR AT 1
PR AL 7R ik AR YU R 7T, #E Gent PR 77 5%
i IR AT T T AR 2 U R I (B 6A), YR
4.0
35
3.0
25
20

b
c cd
L5 r de
10 | —
0.5
0.0 1 1 1 1 1 ]
200 300 400 500

0 100
SN Concentration of NaCl/(mmol-L™)

A

AR Ik
Relative expression level

40 ¢
35+ a
30 b —I_
25 |
20 |
15 |
10 | b
05 |

oL B

#R Root I Leaf

AHXT R IE R
Relative expression level

2% Stem
2H 4 Tissue
4 KM TEEL T ReVAMP2-2 EERXN RIEE

Figure 4 The relative expression of RtV AMP2-2 gene in
different tissues of Reaumuria trigyna

ARIERRRNZEREE (P<0.05); TERFE.
Different lowercase letters indicate significant differences at the 0.05
level. This is applicable for the following figues as well.

Je BRI 7 30, SRASAES 1K T3 AURERE (181 6B).
2 U DNA 31T PCR 974, & DL 2 A #1175 7+ OELL

25 ¢
B

20 r

&
HH®

FHXT RIL &
Relative expression level

05 |

—— o

0 3 6 12 24
JUpiEL I} [A] Stress time/h

5 KATLIRVTE NaCl &L 32 T ReVAMP2-2 B BE K RIEKF
Figure 5 Expression level of RtVAMP2-2 gene under NaCl stress in Reaumuria trigyna

A: AJEKE NaCl &b #E 6 h; B: 300 mmol- L™ S LA b T,

A: Different concentrations of NaCl stress for 6 hours; B: Stress with 300 mmol-L~' NaCl.
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C M  WT OEl OE4 OE3 OE5

2000 bp

1 000 bp «<—1074 bp

D 250 f
a
T 200 ¢ —
g
%2 150
e b
Ko 1
72 100 |
B2 |
=
~ 50 ¢
d
0 1
WT OEl OE3 OE5
¥k & Strain

B 6 ReVAMP2-2 % ERMEFTHHFIESLEE
Figure 6 Screening and identification of RtVAMP2-2 transgenic Arabidopsis
A: TURFERERMBEIF: B: T3, WTRREAERMEIT, OEL, OE3 M OES UK 3 MEIEEM R C: FREF LA IFHIER

A PCR &M D: # 3R I RT-qPCR 73 #1: R A,

A: T1 generation transgenic Arabidopsis; B: T3 generation Arabidopsis, WT represent wild-type Arabidopsis, OE1, OE3 and OES5 represent the three
RtVAMP2-2 transgenic Arabidopsis; C: PCR identification of transgenic Arabidopsis; D: RT-qPCR analysis of transgenic Arabidopsis; this is applicable for

the following figures as well.

OE3. OE5 ¥J A 4" 14 Hi ReVAMP2-2 3 [R5 5 1 Fr
B, 10 EF A R IE 45 (B 6C); K 3 AN e IR Ak R $
HU RNA #17 RT-qPCR £ ll, 3 /N6 JE R #k & 33
I8 R M (B 6D), ik g R R H gL
O D e N300 I 56 R A P R b AT R e Rk

2.6 ELMBERGT RtVAMP2-2 3 EFEEITH
i 52 14 43 4

N T T ReVAMP2-2 3k R 76 F6 9 i X 25 i
HOR AR VR T, ASHIE 705 b T BT AR 2 0L R T AN A
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Figure 7 Effects of different concentrations of NaCl on the growth of transgenic Arabidopsis
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