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Abstract: To investigate the molecular mechanism of the ion transport in Reaumuria trigyna ,we cloned the
full length ¢cDNA of vacuolar membrane Na™ /H™ antiporter gene (RtNHX1) with reverse transcription
PCR and rapid amplification of cDNA ends technologies. The ¢cDNA is 2 622 bp long, which contained a
1 662 bp open reading frame,a 509 bp 5'-UTR,and a 451 bp 3'-UTR. The ¢cDNA encoded a protein with
553 amino acids and molecular weight of 60. 91 kD. The protein was predicted to be composed of 12 trans-
membrane domains,was characterized as a hydrophobic protein,and showed high homology with the vacuo-
lar membrane Na® /H" antiporter (NHX1) in other plant species. Quantitative real-time analysis showed
that the expression levels of Rt NH X1 under different salt concentrations and time gradients, were up-regu-
lated initially and then down-regulated. The expression of RtNHX1 under the stress of 100 mmol/L NaCl
for 6 hours and 200 mmol/L. NaCl were reached the highest, which were over or nearly 3-fold of the con-
trol,indicating that RtNH X1 participated in the salt stress response of R. trigyna and may be an important
element that plays a role in the ion transporting system in this plant.
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Fig. 1 The full-length ¢cDNA cloning of RtNHX1
1. Conserved region amplification of RtNHX1;2. 3'-RACE;
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SsNHX GTLVSFITISLGSTATFQENDIGELELGDLLATGATFAATDEVCTLQVLNQDETPLLY SLVFGEGYVNDAT SYVLFNATQNFDLTHIDHRI AFQF GGHNFLYLFFASTLLGAVTGLLSATY
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SsNHX SEADLGNDDEEATPR———— —GTTARPTSLRNLLNAPTHI VHHYWRRFDDTFNRPVFGGRGE VPFVPGSPTEQST TNFVIENT 5-
SeNHX SEADMDNQDEAVNNRYEGTHNRT IARPG SLRNLLNAP THI VHY YWRKF DD SFMRPVFGGRGF VP VPG SPIEQNTDNLLDRT ———
McNHX SETDLGNHADSTDRH--—————- TGRPTSLENLLNAPTHI VHY YWREFDDSFNRPVFGGRGE VPFVPGSPTEQSTNNLNHSTEST
RtNHX SFADLGGQEPTGQANG—~ —-1 IRPGSLRNLLNAPTHI VHHYWREF DDSFNRLVFGGRGE VPF VPG SPTERRAHNLNDGT -——
LgNHX SEGIFGSSQDFS60- ——INAPGSLRNLLNAPTH] VHRYWRKF DDAFNRPVFGGRGF VPF VPG SPTERSHNNLTERVS —
AtNHX DSFELPG——SHQD——————————VPRPNSLRGFL]![RPTR [VHY YWRQFDDAFMRPVE GGRGF VPF VPG SPTERSSHDLSKP ——-
F ook sk ook Rk Rk kR ek ek ek ok

2 KM RINHX1 5 H AR Y NHX1 24 28R 5 51 b 45 R
TM J& transmembrane %5 ; TM1~TM12 7~ Tmhmm T ) B85 454 s T HE A {83
B 38 8 AR R R AR S 45 S a5 s O E BARER ARSI CaM 4545 i i
Fig. 2 Comparison of the amino acid sequences between RtNHX1 with other representative plants” NHX1
TM represents the transmembrane; TM1—TM12 are the predicted transmembrane domains; Amino acids in the box A

represent the conserved amiloride binding site; Amino acids in the box B represent the CaM binding site

1000 N Triticum aestivum SOS1(AAQ91618)
KK Oryza sativa SOS1(AAW33875)
i %] Vitis vinifera SOST(ACY03274)
W ¥ Populus euphratica SOS1(ABF60872) SOS1
U R JF Arabidopsis thaliana NHX8(AEE29198.1)
2y 7’} Eutrema halophilum SOS1(ABN04857)
AR I A.thaliana SOS1(AINHX7,CCH26570.1)
Ui IF A.thaliana NHX6(AEE36272.1)
L1 7% A.thaliana NHXS(AEE33089.1) | C1ass2 NHX
YL Fg T A.thaliana NHX3(BAD95025.1)
¥ ¥ A.thaliana NHX4(AAF08577.1)
— 8% P.euphratica NHX1(ACU01852.1)
4701— #i % V. vinifera NHX1(NP001267815.1)
Ui I A.thaliana NHX1(AED93655.1)
I_E L #E ¥ A.thaliana NHX2(AAMO8403.1)
JKHG O.sativa NHX1(AB021878.1
IEE E %k Zea mays NHXI((NP 0011052)21.1) Class I NHX
Wi = Zygophyllum xanthoxylum NHX1(EU103624.1)
986 ¥ #f1 55 Salicornia earopaeca NHX1(AAN08157.1)
234 ﬁ}z i;wz% ;yaeda salsa NHX(AAP15178.1)

VKM H J 16 Mesembryanthemum crystallinum NHX1(CAN99589.1)
sl @ KM 207 Reaumuria trigyna NHX1(KR919802)
Kb I 5L Limonium gmelinii NHX1(ACF05807.1)

K3 REINHX1 HHAbAEY Na' /H' 832 E A0 RS L0
533 FEECFE RN 1000 R EEZ I HAF B Bootstrap {H
Fig. 3 Phylogenetic analysis of RtNHX1 with other Na™ /H™ antiporters from different plant species

Numbers upon branches represent the Bootstrap values calculated from 1 000 repetitions
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Fig. 4 Expression patterns of the RtNHX1 under different times and NaCl concentrations

* represents significant difference between control and treatment(P<C0. 05)
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