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Cloning and Expression of an Cytosolic Ascorbate
Peroxidase Gene from Populus tomentosa
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(College of Biological Sciences and Biotechnology . Beijing Forestry University, Beijing 100083, China)

Abstract:In this study,a Populus tomentosa cytosolic APX gene, named as PcAPX, was identified and
characterized. The recombinant PcAPX protein, encoding a 249-residue protein with a calculated mass of
33.01 kD,showed high activity towards ascorbic acid (AsA) and H,O,. At fixed H,O, concentration, the
K., and V., values were (0. 7140, 03) mmol »+ L' and (0.41=+0. 02) mmol » L™' « min ' « mg ' for
AsA. And at fixed AsA concentration,the K,, and V., values were (0. 60+0.21) mmol » L™ ! and (0. 35+
0.12) mmol « L' » min~ ' » mg ! for H,O,. These data showed that the protein was active with AsA and
H,0, and had high catalytic efficiency. Real-time PCR analysis showed that the expression levels of
PcAPX was higher in the mesophyll of aged leaves than that of other tissues. This research provided the
theoretical support to investigate roles of APX gene family in plant growth regulation.
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SUAPX. TRk APX;SIsAPX. i 4tk APX

Fig. 2 Phylogenetic tree showing relationships
between PcAPX and other APX from some plants
AtcAPX. Arabidopsis thaliana cytosolic APX; MtcAPX. Medicago
truncatula cytosolic APX;GmcAPX. Glycine max cytosolic APX;
GmpAPX. Glycine max peroxisomal APX; AtpAPX. Arabidopsis
thaliana peroxisomal APX; ZmpAPX. Zea mays peroxisomal
APX;AtsAPX. A. thaliana stromal APX;AttAPX. A. thaliana
thylakoid APX; SItAPX. Solanum lycopersicum thylakoid
APX;SIsAPX. S. lycopersicum stromal APX
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Fig.3 SDS-PAGE analysis of the recombinant PcAPX
1. Marker; 2. Negative control without inducing;3. Total protein
of recombinant PcAPX;4. Purified recombinant PcAPX
F1 PAPX EAZBOHEESE
Table 1

Enzymatic properties of PcAPX

over-expressed in E. coli

%% Parameter PcAPX
HIXH4> i Molecular mass/kD 33.01
Ku/(mmol « L™1) 0.71%+0.03
FLRIMER Vinax/(mmol « L™ e min~ ! e mg~ 1) 0.4140.02
Ascorbate
kea/(min™ 1) 743.6
kear/Km/(mmol « L™1 « min™1) 1047.3
Kun/(mmol « L™1) 0.6£0.21
Vinax/(mmol « L™ s min~! « mg—1) 0.35%0.12
HAMLE  kew/(min—1) 8 464.6
Hydrogen
peroxide  kear/Km/(mmol « L™+ min~ 1) 14 107.7
fixili pH Optimal pH 5.0~5.5
i i ¥ Optimal temperature/C 45




2 oK L AF B A A0 M BT P IR I R A Ak W 3R R T R e R 3K A AT 235
40 .:D 25
iy A z B
3 E3p 3 E Z‘;g
ey WS 3S
® 2 =20 2= 30
ZEE 5% 3
= Y=
DR 2z Iy
o Q 5
~ £ 0 N L o E 0 L L L L 1 5
E'S v cnao no vmow E Y05 10 15 20 25 30
S ormEE2 o 28N H,0, &
ASAIR B H,0, concentration/(mol * L")
AsA concentration/(mol « L")
s 60
> ! >
Z&a0f C ZE 50
=S izo £ 30
FEED 22 %
FE 20 FE-
$3 i
m g 10 . . . . ! meg 0 :
S 710 20 30 40 50 60 S 4 9

i % Temperature/C

K4 PcAPX (i il o 45 2k
A B #R PcAPX T4 H X AsACA) il Ho 05 (B) A9 WU $L 1 s C.D R L ASA iy i)
PcAPX H 412 [ AEAS W EE (O F1 pH (D) B 97
Fig. 4 Enzymatic properties of PcAPX
Lineweaver-Burk double reciprocal plots of APX using AsA(A) and H; O, (B) as substrates;

The temperature(C) and pH(D) stability of PcAPX based on the enzymatic activity using ASA as a substrate

o TE 4 LA SR 1
sl ABFAFRAFH B PeAPX SEHGEN EAH

201

S

LERSE NN
Relative expression
o

e
w

s,

(=)

SHEAL Y APX(PpAPX) Y A I 7E 2R 1 R 450 A
JIT DX ) 48 BT A5 K 43 B iR PeAPX 4 741
Tef5 5 IR 5 RS54 3, R W] & B4 PcAPX 7] g J&
R APX, &0 F AR 4085 Y APX 1] GE7EAH
Py 118 3% T SR 0 R R AR TR

LA LR VEFTAHIFRE Y ) PeAPX ) K., {H )& PpAPX?
New Old Phloem Root Cambium

leaf leaf

Y 434 Tissues

& 5
Fig. 5

PAAPX fE B AR AN RIEE R
Real-time PCR detection of the PcAPX

expression in P. tomentosa
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