WY AN 454 512 1, 2009412 1155

3 #RE Original Papers

— A MERBIRH-ATP B C TELbVHA-OERA R EMERIES

W, 1T, R, B, TR
HRAGHRL A A AL B R A A S0 B A 505, RIS 150040

IRE: A= @AM E cDNAXE ¥ 4 B tE —A V-H-ATP 8 C T A (LbVHA-C) A B &K cDNA & 7). iZ A B 2K 4 729 bp.
H A, T AAE(ORF) Y 498 bp, %4 165 2B, UMk &E G 695 F 4 16.6 kDa, Bit 4 & 4 8.62. A LT E
RT-PCR 7 skt — HF A5 = & 4b 3 f£ NaCl. NaHCO, #= NaCO, Mri8 T 44 A< ) B 18] 1 3% 4k B & kA2 X 49 48 R R 9, NaCl
BAGF ZEANE e WGP LOVHA-CHA R 69 A, A2 AR 4 R X AL TR £, NaHCO, B8 F LbVHA-C A B fe AR 31
2828 09 A Z A7) . Na,CO, Mi824 hit 69 LhVHA-CH B fEARArot 34048 F 69 R R AR SR AL L7 %), MUB EAR Ao vt 469 &
X829 — @AM Y V-H-ATP 8 C LR A F; 0 28 RT-PCR; K B &4

Cloning and Expression Analysis of LbVHA-C Gene from Limonium bicolor

(Bunge) Kuntze
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Harbin 150040, China

Abstract: A novel vacuolar H'-ATPase gene (LbVHA-C) was cloned from a cDNA library of Limonium bicolor.
Sequence analysis showed that the LbVHA-C gene was 729 bp in length, including 498 bp of open reading
frame (ORF), and encodes a protein of 165 amino acids with a predicted molecular mass of 16.6 kDa and pl of
8.62. The expression of LbVHA-C gene of L. bicolor in response to NaCl, NaHCO, and Na,CO, were investi-
gated by real-time RT-PCR. The result showed that the expression of LbVHA-C gene was strongly induced by
NaCl in leaves of L. bicolor, but not highly changed in roots. Under NaHCO, stress, the expression of LbVHA-
C gene was inhibited in roots. And the expression of LbVHA-C gene were also strongly inhibited in both roots
and leaves under NaCO; stress for 24 h, then the expression increased.
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21 (Ratajczak 2000; 5 FAIERIFZRIN1998), Pk, H
P A0 8 T R T RE H &5 1 AATT 3 Ok
(Magnin %% 1995; Zhang %5 2004).
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C EER L Th Red it 1 B Al DOk

MR 577

B ML [ Limonium bicolor (Bunge) Kuntze]
Fh i A = e g b, AR KIE U Fok + 5
I(1:3), W= AR h 70%~75%, P34 24
C, HEEDGHRINTH] 14 h, JEREBREE A 340 pmolmi™s™
DAL= 8 i — kb 5 4l W oA K H, 2l 0.2
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S SEREBTMIE H A 7)) 1 ul 9 bp BEHLE [#1(10
mmol-L™), FIZKAMEARTR 20 uL. JJVFEF N 25
“C 5 min; 42 ‘C 60 min. K S PE YRR 10 £,
JHAE € 5 RT-PCR #i#i .

S 5 5 RT-PCR X WAk 71 %24 SYBR Green
Realtime PCR Master mix (Toyobo Co., Ltd, Osaka,
Japan). MNAAZ A: 10 uL 2xSYBR Green Real-time
PCR Master Mix. 5#)7% 0.3 uL (20 mmol-L™").
6.9 UL 7K\ 2.5 uL B /A3 20 uL. & & PCR
SN AT M 94 CHiAR 30 s; 94 °C 12's, 58 °C 30
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¥, 3RAF T ML HY-ATP M C WP E5E
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%1 SEIE & PCR JTHI S 14541
Table 1 The primer sequences for real-time RT-PCR

5144 Bk ElkZa2 ]!
VHA-C 5' ATGTCTTCTACCTTCAGTGGCG 3' 5' CTTTGGTTGCTGGGCATTGG 3'
18S rRNA 5' CCGTTCTTAGTTGGTGGAG 3' 5' CTCGTTGAATACATCAGTGTAG 3'

B-Tublin

5' GGTTGAGTGAGCAGTTCAC 3'

5' GATAACCAGACCACACCTTAGC 3'
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[LiVA—c]

[SuVA—c] GDETAPFFGFLGAAAALVFSCMGAAYGTAKSGVGVASMGVMRPELVMKSIVP

[MeVA-c] GDETAPFFGFLGAAAALVFSCMGAAYGTAKSGVGVASMGVMRPELVMKSIVP

[CiVA-c] MSSTFSGDETAPFFGFLGAAAALVFSCMGAAYGTAKSGVGVASMGVMRPELVMKSIVP,

[NiVA—c] DFSTESGDETAPFFGFLGAAAALVFSCMGAAYGTAKSGVGVA.MGVMRPELVMKSIVP

[AvVA-c] M‘STESGDETAPFFGFLGAAEALVFSCMGAAYGTAKSGVGVASMGVMRPEI.VMKSIVP

[TrVA-c] MssﬁESGDETAPFFGFLGAAAALVFSCMG.AAYGTAKSGVGVASMGVMRPELVMKSIVP

[0rvVA-c] MSSTEYGDEEAPFRGFiGAANALVFSCMGAAYGTAR SGVGVAEMGVMRPELVMKSIVP,

[ToVA-c]
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[LiVA-c] VVMAGVLGIYGLIIAVIISTGINPRAKSYYLFDGYAHLSSGLACGLAGLSAGMAIGIVGD

[SuVA—c] VVMAGVLGIYGLITIAVIISTGINPRAKSYYLFDGYAHLSSGLACGLAGLSAGMAIGIVGD

[MeVA—c] [VVMAGVLGIYGLIIAVIISTGINPRAKSYYLFDGYAHLSSGLACGLAGLSAGMAIGIVGD

[CiVA—c] VVMAGVLGIYGLITAVITISTGINPRAKSYYLFDGYAHLSSGLACGLAGLSAGMAIGIVGD

[NiVA-c] VVMAGVLGIYGLIIAIISTGINPKAKSYYLFDGYAHLSSGLACGLAGLSAGMAIGIVGD

[AvVA—c] VVMAGVLGIYGLITIAVIISTGINPRAKSYYLFDGYAHLSSGLACGLAGIEIAGMAIGIVGD

[TrVA-c] VVMAGVLGIYGLIIAVIISTGINPKAKI'YELFDGYAHLSSGLACGLAG§AGMAIGIVGD

[0rVA-c] 'VVMAGVLGIYGLIIAVIIfTGINPHA YY'HFDGEHI_EGLAL\GLE

[ToVA-c] SKIEY

Clustal [y

[LiVA—c] [AGVRANAQQPKLEVGMILILIFAEALALYGLIVGIILSSRAGQSRAD

[SuvA-c] AGVRANAQQPKLFVGMILILIFAEALALYGLIVGIILSSRAGQSRAD

[MeVA—c] [AGVRANAQQPKLFVGMILILIFAEALALYGLIVGITLSSRAGQSRAD
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[TrVA-c]
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[ToVA-c]
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Clustal R M

K3 9 Bl V-H'-ATP fi C WL 8 [ (¥ 2 J7 41 LX)
Fig.3 Multiple sequence alignments of V-H'-ATPase protein from 9 plant species
LiVA-C: a4 ¥ (Limonium bicolor); SuVA-C: W% (Suaeda maritime, 535%"5 AAP15165); MeVA-C: UK{t(Mesembryanthemum
crystallinum, 35 CAA64455); CiVA-C: M (Citrus unshiu, %35 BAAT5542); NiVA-C: % (Nicotiana tabacum, &35
CAA65063); AvVA-C: [I'E¥E(4vicennia marina, &35 AAK01292); TrVA-C: /NE(Triticum aestivum, &% 5 ABG23316); OrVA-
C: /KFE(Oryza sativa, 35 BAB63620); ToVA-C: &¥k#i(Tortula ruralis, &35 AAL09329)
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BE s s b B SUE 0 W, fEr AR 4G, C

(A DL B FE mRINA PR 7K -0 B 2. i i3 ) 38 o,

NaClJHa T, VK5 (Mesembryanthemum crystallinum)
ff) V-H'-ATP Wi} C WEEAEM: v 325w 205, JF H.
AR AR A R . DL AR
(2000)FEHLIH ) R WpE R, M1 ¥ (Crassula

Wi C MV FEAEAR ) 0 1300 45 Jop e ot v B A 2% 02
B AEH (Tyagi 25 2005; Tsiantis 25 1996; Chen
£52002). {EAICH, 4 THEST V-H-ATP i C V.
FE4F NaCl. NaHCO,. Na,CO, PrasbF R —ff kb
MFE R RIERE, AT T LI 2 2 & RT-
PCR, ] 18S rRNA Al B-Tublin 1 N 2, ¥4 A 3 Kk
FEEIPIE(E 4).

B2, 7E NaCl i) 6~48 h P, 24U ()
LbVHA-C BERIA R Z05 <, JFAEE 48 h NIR#&
TRFF = R IE KT, JE W IEHT ) 630~1 782 f%; 1fif
HEBLLL T, LhVHA-C FEP 1R IE 5 B RT0 h)
HIZ A K(E 4-a). X5 Tsiantis 45(1996)Pridi i)

agenten)ft] V-H'-ATP [if§ C V3£ 1) & E%ﬁ%fﬂf
i BRI s R L. H ] DAHEI L AT
FiWii £ AVE ] . NaHCO, il 6 h, LbVHA-C
FEPR () Fak A M e 230 52 BNl 4, O BAE
JHriE 6~48 h A ) IE B AR AL /Iy, {H NaHCO, Jfira
A 7312 A DRI TE AR AL 2 (10 2 08 52 28] 5 i (1<)
4-b). Na,CO, WA LbVHA-C F: N 7= 1 B 7=
FR15. 1E Na,CO, Bl 12~24 h I, I R HR 1)
RKIEFB) TR 4-c)o KLU, LOVHA-C 3EIA
A %F NaCl. NaHCO, F1Na,CO, i fF v, A
WA A, DR AT R P Rl R ARG, 75— 6
IR U7 SERE SR VR (Y
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Fig.4 The expression pattern of LbVHA-C gene in leaf and root of L. bicolor by real-time RT-PCR analysis
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