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Abstract:
antifungal activity, but also influences the processing quality of flour. In order to enhance functional expression of WP1 in

Wheat grain peroxidase 1 (WP1) belonged to class III plant peroxidase with cofactor heme, which not only has

prokaryotic system by increasing endogenous heme synthesis, we constructed a recombinant plasmid pACYC-A-L
containing hemA and hemL of Esherichia coli. Then, we co-transformed it into host strain T7 Express with secretive
expression vector (p)MAL-p4x-WP1) or non-secretive expression vector (pET21a-MBP-WP1), respectively. The MBP-WP1
fusion protein was further purified by amylose affinity chromatography and its peroxidase activity was assayed using
2,2’-azino-bis (3-ethylbenzothiazoline-6-sulfonate) (ABTS) as substrate. At 12 h after induction at 28 degree, the
extracellular 5-aminolevulinic acid (5-ALA) production of T7 Express/pACYC-A-L was up to 146.73 mg/L, simultaneously
the extracellular porphrins also increased dramatically. The peroxidase activity of functional MBP-WP1 obtained from T7
Express/ (pACYC-A-L + pMAL-p4x-WP1) was 14.6-folds of that purified from T7 Express/ pET21a-MBP-WP1. This
study not only successfully enhanced functional expression of wheat peroxidase 1 in Esherichia coli, but also provided

beneficial references for other important proteins with cofactor heme.

Keywords: wheat peroxidase 1, prokaryotic expression, hemA, hemL, heme, disulfide bond
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1.2 A%
1.2.1  hemA F hemL 3 175
FIFHAN B HEH 20 DNA /Nl 422, R
JFT R PP U N 4 DNA, 19 S5 IEEE i H Tk
KGR A (EVOLUTION 300, Thermo)
JLH 4 DNA (W58 . 2% GenBank !
KWW K12 3K 4 ¥ %) (Accession No.
NC _010473) Bt T hemA il hemL F Y 18 1)
SRS, BARTAILE 1, gk
MBI 5K Neol . BamH 1 . Ndel .
Xho 1, HEBEFRAMCFR hemL W) Nde 1 217
Ao UIRIBATEFE N 2] DNA Jghidz, (4R
5149 hemA-f Il hemA-rifi it PCR Y3 K15 hemA ;
N T hemL RN Nde 1 Y155 9547 F X578,
Wi Wi PCR E3k1S hemL, LI hemL-f i
hemL-mr N 5|93 BRI R Bl hemL;, LA
hemL-mf F1 hemL-r J5| ¥4 HRG 00 B R
hemLy; )i VAR hemL; F1 hemL, NHFAR ,
hemL-f Fil hemL-r N5 |¥¥ HRELK hemL.
PCR W14 1% SRR WEEE S R DR, [l i 2tifk
H &4, sifbr=4 %425 pMD®19-T /4 |,
2 PR A KIGFF R R R Turbo JEAZ A4

x1 AHARETARSY
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BHE A BR 2 w1
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AL, R4S 0 4 BURL A 4 A pACYC-A;
pMD®19-T-L %t Nde 1 Fl Xho 1 XU ) 345
hemL Fr B¢ 5 HAHF B H) pACYCDuet-1 i%E42,
AT E UL R 4% 0 pACYC-L. pACYC-L &
Not 1l Xho 1 XUEFVIARAS 1) hemL F B A L4
[FIREUI ) pACYC-A #ifdk, FA5 B0 Frkian 44 0
pACYC-A-L,
1.2.3 HemA F1 HemL & A7E KT R F HFE L

3B A AR 3 A EE 4 TR pACY C-A |
pACYC-L } pACYC-A-L % A KT T7 Express
JEAZ AN, K PV SRR R TS B R Y
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B (0OD=0.4~0.6), JI A IPTG (Z kN
0.5 mmol/L), 28 ‘CiES 6 h &, WeER k., H
0.1 mol/L HYERERZZ bR (pH 7.0) HERAK, B

Table 1 Primers used in this study
Gene Primer name Primer sequences (5'-3")

hemA hemA-f TATACCATGGCTACCCTTTTAGCACTCGGTATC
hemA-r ATTCGGATCCCTACTCCAGCCCGAGGCTGTCG

hemlL hemL-f TATACATATGAGTAAGTCTGAAAATCTTTACA
hemL-r CAGACTCGAGTCACAACTTCGCAAACACCCG
hemL-mf TAAGCGTTTCTTCCACATGATGCTGGACGAA
hemL-mr TCCAGCATCATGTGGAAGAAACGCTTAAAGCG

The underlined nucleotides indicate creation of a restriction site.
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(T 152/Cy 152) chemL-f 1 hemL-mr 934 /- B hemL,;
(1 163 bp). hemL-mf 1 hemL-r "4 F- Bt hemL,
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1 KBAFE hemA. hemL EFEH] PCR i 1845
Fig. 1 Amplification of hemA and hemL of E. coli by
PCR. M: 2-Log DNA ladder; 1: hemA gene; 2: hemL
gene; 3: hemL;; 4: hemL,.
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Fig. 2 Construction and confirmation of recombination vectors. (A) Diagram of recombination vectors. (B) Confirmation
of recombination vectors by double digestion. M: 2-Log DNA ladder; 1: pACYCDuet-1 digested with Nco 1 and

BamH 1 ; 2: pACYC-A digested with Nco I and BamH 1 ; 3: pACYC-L digested with Nde I and Xho I ; 4: pACYC-A-L

digested with Not [ and Xho I .
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Fig. 3 Over-expression of HemA and HemL in E. coli
analyzed by SDS-PAGE. 1-3: protein of T7 Express/
pACYC-A; 4-6: protein of T7 Express/pACYC-L; 7-9:
protein of T7 Express/pACYC-A-L; M: protein marker;
1,4,7: un-induced control; 2,5,8: total protein after
inducing; 3,6,9: soluble protein after inducing.
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Fig. 4 5-ALA concentration of the culture solution of
the recombinant strain and comparative strain.
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Fig. 5 Wavelength scan of the culture extraction of the
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recombinant strain and comparative strain.
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R NE 6A F1 6B JIin . MIE 6A nLIE R, Fil
f R Ik AR pMAL-p4x-WP1 5 H 41 # &
pACYC-A-L 3% A T7 Express i, MBP-WPI
oL E A, HERIAE
pMAL-p4x-WP1 L ZIATEL; MIE 6B ATLLE
i, pET21a-MBP-WP1 5 pACYC-A-L 45,
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Fig. 6 Expression and purification of fusion protein MBP-WP1 analyzed by SDS-PAGE. (A) Expression of MBP-WP1
in T7 Express/pMAL-p4x-WP1 (5—8) and T7 Express/(pMAL-p4x-WP1+pACYC-A-L) (1-4). M: protein marker; 4,8:
un-induced control; 3,7: total protein after inducing; 2,6: soluble protein after inducing; 1,5: purified MBP-WP1. (B)
Expression of MBP-WP1 in T7 Express/pET21a-MBP-WP1 (1—4) and T7 Express/ (pET21a-MBP-WP1+pACYC-A-L)
(5—8). M: protein marker; 1,5: un-induced control; 2,6: total protein after inducing; 3,7: soluble protein after inducing;

4,8: purified MBP-WPI.
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