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Abstract

Abstract

Eichhornia crassipes, belonging to Eichhornia Kunth, Pontederiaceae, is a
perennial aquatic herb. E. crassipes with strong reproductive ability, which can
easily disrupt waterways, is considered one of malign invasive plants. But the
research indicate that nutrient element(N, P), heavy metal and toxic compounds can
be efficiently removed form sewage by Eichhornia crassipes. The study of tolerance
and response of Eichhornia crassipes to the heavy metal, can provide scientific basis
for further study and exploitation of purifying capacity of it.

A 1015bp cDNA segment from the Eichhornia crassipes was amplified by the
degenerate primers which was designed against the conserved regions which was
found by the mutiply alignment of amino acid sequences and nucleotides acid
sequences of several plant PM Ca”**-ATPase in Genbank. Based on the sequence of
the cDNA segment, after RACE PCR,the full-length cDNA fragment was 3361bp
gained by overlapping sequences, and the analysis of the sequence indieates that it
coniains a 2964bp gene coding region, comprising 987 amino acid residues with a
calculated molecular mass of 107kDa. The E1-E2 ATPase domain and cation ATPase
C-terminal was identified as the conversed domain.

Multiple aligments revealed a high degree of homology between dedued amino
acids of and putative PM Ca>*-ATPase of other high Plants. The highest identity was
found to be 79% similarity with AK121250.1 that of Oryza sativa. The result
demonstrates that the gene fragment cloned from E. crassipes is a putative PM Ca”'-
ATPase, and its GenBank accession number is HQ218938.

PM Ca*"-ATPase activity of E. Crassipes in response to heavy metal stress was
researched. Primarily, the high purity PM vesicles were isolated by differential ultra
centrifugation and aqueous two-phase partitioning methods. The result of enzyme
assay showed that, under Pb>" gradient concentration, the activity of PM Ca®'-
ATPase increased first and then decreased in roots, but reversed in leaves; under Pb2+,
Zn*", Cd*" single and combined stress, there was an antagonistic effect between Zn”"

and Pb”"; there was an synergistic effect between Zn>"and Pb*", and the effect was
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Abstract

more obvious with the low Cd*" concentration; there also was an antagonistic effect
between Pb*"and Cd*" at 20d.

The growth and other physical indicators of E. Crassipes in response to heavy
metal stress was researched.The results show that the effects of single and combined
stress of Cd*" and Zn®" on activities of NADH oxidase, Fe(CN)s> reductase and
EDTA-Fe®" reductase in root plasma membranes of E. crassipes are obviously various.
The effect of combined stress of Cd*"-Zn”" on three oxidoreductases activities in root
plasma membranes of E. crassipes has a certain difference with different stress time
and stress concentrations. When stressed for 20h, the combined effect of Cd**-Zn*" on
three oxidoreductases activities is very complex, which appears synergistic or
antagonistic effect with differentstress concentrations, while stressed for 20d, the
combined effect is an obviously antagonistic effect. It can be concluded that the
combined effect of Cd*"-Zn”" on oxidoreductases activities in root plasma membranes
of E. crassipes is relate to Cd*" or Zn®" concentration proportion and stress time.

Real-time PCR was employed by using 18S as a reference gene to quantify the
expression intensity of PM Ca’"-ATPase gene in different heavy metal treatment. The
expression level of PM Ca’'-ATPase gene, treated with Pb*" gradient concentration
for 6h, was no obviously difference in leaves, but induced by high concentration
Pb>" in roots. While stressed for 6d, the sensitivity of PM Ca®"-ATPase to Pb*"
concentration was difference between leaves and roots. With Pb2+, Zn2+, cd* single
and combined stress treatment, PM Ca’"-ATPase activity of roots was strongly
inhibited, but expression of PM Ca*"-ATPase gene in 0.5mmol/L Zn**, 0.05mmol/L
Cd*" + 5mmol/L Zn*" treatment was significantly induced, and the effect of Zn*"-Pb*"
was very complex, which appears synergistic or antagonistic effect with different Zn**

concentration.

Key word:PM Ca2+-ATPase; Clone; FEichhornia crassipes; Heavy Metal Stress;
Real-time PCR
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P, EAAMEIEREEENT, T AMEI B AR 2 AR, 2
LLCa> FiCaM (£ 3) W% LI5S R4 (Snedden, et al, 2001) . X%
WEW, Ca®™f5 5 ARG )E 8h I SRR e T M B rh Ca YR FE I 2% (Rudd, et al,
2001)

It 5 30 2k G TR E s D76 AR AT LA [ 56 ) PRI TOBOR AR 2 RN, A
PR, R BRIl BIE R MR, SCEEIREEIR 52y, #4558
5| AR A A0 L P A 8 TR P KT 9% 8l (Bush, 1995; FEIC4E, 20005 Plieth,
2001) , 4k T AR SR B . HAETYIE, WBEH RS T RERCa
LA Qb )32 (045 S0 P30k A 1L B oA A A0 e 1 355 S A LRIV IE 5 v 5 oy DA 1 43
SRR TR

Ca’-ATPase/i T PRI ATPase 50k, HEAITATPIKS) & TH#is. ©REITFEL
ASATPH] SEHL1~24~Ca® 3 Hi AL BB i 08 . Ca®'-ATPasedf Ca™ 5 4w I &
P (Kp=0.1~2umol/L) , {HZEAL (Bush D' S, 1995) . X3 W] IHEEE AT R 41
P AR h IR Ca? KT . B IRAAEIRAS: BLE (Ca® miskfiZs) RIB2
A (CPMEENZ) o El. B2l 5Ca® 04 &. B, ST AR, fF
B R AR (Asp) [MBERRAL T ATPIRRERAEAANER AR, IFAELLERIK
figp R R B R TR K
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ATPase J& T~ TTAZY AT TTB AL P P A o) 2 D8 K e e 11 o, Horp TTA 2 W 4R ER

(Endoplasmic reticulum-type, WJEM) FiCa*"-ATPase[d &4, 11 BA U 5PM

( plasma membrane-type, J5i ik ) %! Ca’"-ATPase il Z% ( Axelsen, et al,
1998) o ERBLAPMATEAAGRFAE Jy W22 e = AN i —, A ARIE
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2 HEHIPM Ca™*-ATPaseBy&E# F T8 (L 451
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Kl1-1 HYPM Ca**-ATPasel] 4~ B
Fig. 1-1 The structure of plant PM Ca’*-ATPase
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