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We investigated the effects of Populus euphratica apyrase genes ( PeAPY1 and PeAPY2) on salt
tolerance of higher plants. Using PeAPY1 and PeAPY2 transgenic plants, Atapyl and Atapy2 mutants,
Arabidopsis wild type (WT) and vector controls (VC), we examined the effects of NaCl on root length,
relative electrolyte leakage, cell viability, H,0,, extracellular ATP ( eATP) and antioxidant enzyme
activities. Results showed that the low salinity (50 mmol/L. NaCl) had no significant effects on root
growth, physiological and biochemical parameters. However, a high salinity ( 100 mmol/L NaCl)
markedly reduced root length, cell viability and activities of antioxidant enzymes ( superoxide dismutase /
SOD, ascorbate peroxidase /APX, catalase /CAT). In contrast, the high NaCl increased relative
electrolyte leakage, H,0,, and eATP levels in all the tested lines. PeAPY1/2-transgenic lines exhibited a
less pronounced effects as compared with the Arabidopsis Atapy mutants under high salinity. We inferred
that the overexpression of PeAPY1/2 led to an up-regulated apyrase, which hydrolyzed eATP and down-
regulated the ATP induction of H,0,. Moreover, PeAPY1/2 -transgenic lines maintained activity of

antioxidant enzymes under salt stress. This would reduce the membrane peroxidation induced by the

Wi A 2017-02-12 f&EIB#A; 2017-03-16

EETAH: ERARFERETH (31270654 31570587) FU B M FHEB AT (BHERARZE) W H (113013A) LR HRRHF R4 H
(6172024) & 252 2RO 5 1 135 H (111 project, B130007 ) (FH # A1 A1 BA % J& %155 H (IRT13047) ,

FE—EH . B, FEOF I A4 Email ; dengjiayin12345@ 163. com  Hiidl: : 100083 JL 5T MEIE X i AR B 35 Sdb mUak
A R2EAE YR S H AR F B

=EEE. KPR ,?ﬂl’&,iﬁﬁ—i‘?ﬂfﬁo FBWFE Ty ] AR AR, Email ; Ischen@ bjfu. edu. en  Hbht . [A] k.

ZAFIF L hitp: /. bjfu. edu. cnj http://journal. bjfu. edu. cn



14 G| AN N AN S

%39 %

reactive oxygen species. As a result, the membrane integrity and cell viability were less affected by salt

stress, leading to an increased salt tolerance in PeAPY1/2-transgenic plants.
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A. NaCl X PeAPY i Feik ¥k &R ( PeAPY1-OF . PeAPY2-OF) \Atapy F&75MK (Atapyl \Atapy2) (23 (VC) SEFAERL(WT) Il AR KA KA
Wi ;B. PeAPY it FRiktk R Atapy S7EME 23 Bk 5 57 A R B P ZE AL B8 T AOMRICOF39ME BB 3 W A SE g0 i 394, R 52
geil 25 Bk, IRELNIRELR 2 (SE) s HIB I AR AYAN R S0 30 Al — 2k BE RN [RIbR 2R Z A1 35 22 57 (P < 0. 05) ;N. S Fr Al
— A BAE T AIERR M R#E2%5, TR, A, effects of NaCl on root growth of PeAPY-transgenic plants ( PeAPY1-OE, PeAPY2-OF) ,
Atapy mutants (Atapyl, Atapy2), vector control ( VC) and wild-type ( WT) arabidopsis; B, average root length of PeAPY-transgenic plants,

arabidopsis Atapy mutants, VC and wild-type under salt stress. Each column shows the mean of three independent experiments. Bars represent the

standard error of the mean. Columns labelled with different letters show significant differences (P <0.05) between the WT and PeAPY-transgenic

lines; N. S, no significant difference. The same below.
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Effects of NaCl on root growth of PeAPY-transgenic plants, Atapy mutants, vector control and wild-type arabidopsis
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Fig.2 Effects of NaCl on relative electrolyte leakage of PeAPY-transgenic plants ( PeAPY1-OFE, PeAPY2-OFE) ,

Atapy mutants (Atapyl, Atapy2) , vector control (VC) and wild-type ( WT) arabidopsis
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Fig.3 Effects of NaCl on cell viability of PeAPY-transgenic plants ( PeAPY1-OF, PeAPY2-OFE) ,

Atapy mutants (Atapyl, Atapy2) , vector control (VC) and wild-type ( WT) arabidopsis

PeAPY J IR RRAE SR 38 254 T REGS IR 7 AH X 45
R AR I3 ), SOR A AR AR I AT A
T EER X,
2.4 HEMEXTIRAM eATP K E KN

Apyrase JEIK fift eATP 1Y OCHERE, K I eATP ¥
JEE JA S A R A AR R T A A AR
FRATREIN T 0 Joih 38 558 T ARER eATP MR FE AR 4k
R IAEER 38 2508 T LR IT AR EE e ATP ¥R FE T i,
W 4 s ERER A T R eATP ¥ B2 0 = T
X R Y ER R EE T2 100 mmol/L B}, 45 ¥k R eATP
e B R X REAL 3 99 i L, 28 AR 5 i ek bk R
ZIR R TR R E2ZR (P<0.05): 5

52
51F
50F
49t
481
4.7¢
461
451
44r
43

HiFhATP
Extracellular ATP(e ATP)/nM

0 mmol/L, NaCl

50 mmol/L NaCl

WT Fl Atapy Z8 28 (R AH HLAL , PeAPY 3 IR bR R 1Y
eATP M JE AR (&1 4) . X 2EGF R KW, PeAPY 1
FIRMR ROK i eATP 1 RE 7 0ok, it e T MR
e ATP ¥ BE 75 % B4 40 Jiw ) A2 P AR sE 1100 A
PeAPY i ek bk A it £ BE F1 %0 T BUF IF apyrase
A
2.5 HEMEXRMAMAAIE H,0, 2 =R

TEER 0 1R AR 00 20 355 P 48K 7 Y 4 s
SRBE RGN AT ARSCRA 0,455
PEDCHRET—H, DCFDA A8 I 45 32 R AU 48 7 S AR
LN IR H,0, WY KF22 4k, il 5 Fr s, 78 50
mmol/L NaCl ZbPEF | H,0, & &= Ho X B8 b PHAE Fk I

100 mmol/L. NaCl
[ Atapyl B Atapy2 PeAPY1-OE PeAPY2-OE Ve [OWT

B4 NaCl X} PeAPY i FIKMR R Atapy B 728 4fk BFA= AU R IT LA ATP (95200
Fig.4 Effects of NaCl on extracellular ATP of PeAPY-transgenic plants ( PeAPY1-OE, PeAPY2-OFE) ,

Atapy mutants (Atapyl, Atapy2) , vector control (VC) and wild-type ( WT) arabidopsis
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Fig.5 Effects of NaCl on endogenous H, O, of PeAPY-transgenic plants ( PeAPY1-OE, PeAPY2-OF) ,

Atapy mutants (Atapyl, Atapy2) , vector control (VC) and wild-type ( WT) arabidopsis
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