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Prokaryotic expression and purification of MoHYR1 protein from Magnaporthe
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Abstract: The gene MoHYRI is important for full virulence and H,O, tolerance in the rice blast fungus Magna-
porthe oryzae. MoHYRI was obtained by PCR with the template of M.oryzae cDNA and cloned into a prokaryotic
expression vector pHAT2. The protein MoHYRI1 was successfully expressed in strain Escherichia coli BL21
(DE3) with an estimated molecular mass of 20 kDa. The protein was then purified by affinity chromatography
and gel filtration. Finally, high purity of MoHYRI1 was obtained, which contributes to further study on its
structure and function.
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FEIE 8 ( Magnaporthe oryzae ) J& i S5 22K T 3%
HLE , AR GRS A BRI o A /K R B — O
T A LA T ERETFERL . Y55
W E AR R A 2377 A= B 10 g 27 S v, Herh
10 5 1% P S H 1 % (reactive oxygen species,
ROS) . ROS 7 ALY HR A3 B 14 4= A DL K9 it
PR TR 2 B 5 A9 o S B P R R AR A
eI TR TEAR YL /K A I e 83l 5k MoHYRI (MGG _
07460 ) HEPEUBATRIA 7 ROS N, 5 £ 975 5 T B
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Yyl ( Glutathione peroxidase , GSH-Px) , GSH-Px Hg
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YIRS AT BR /S 7] pMDI18-T, LA Tag DNA B4
filg , BRI P VI ( Neol , Xhol) , T4 DNA % 2 i 1y
HEAEY TR (KE) AARA R ; DNA A B Rt
&, Bokn$g BUR ) &, KA HF I8 DH5a F1 BL21
(DE3) I A A= TAY) TR (L) B A BRAF]

1.2 MoHYRI EERESREZHMAEEE

& MoHYRICDNA J¥ 4, B it 514 F2. 5'-
ATGGCTTCCGCTACGACAAT-3' il R1: 5'-TTA-
GATGGACGGCTTGGGA-3', L\ #§ Ji # cDNA
R, 3 PCR 91 MoHYRI JEDH Fr B, Bl
DRASIN I e H A5 i B s B B 4% pMD18-T 24k,
HAET WA DHS o %32 385, FII I T PCR %8
FF Pk o2 ke, B2 BB R pMD18-T-HYR1 Jfill ¥, LA
DN TE A A4 OB pMD18-T-HYR1 AR , 7 [ %
FH Sticky-end PCR J5 k" | Fll FH Wi %t 514 F1/R1.
5'-CATGATGGCTTCCGCTACGACAAT-3' #il F2/
R2.5-TCGATTAGATGGACGGCTTGGGA-3' 43 5|
HEATYRG , stk H bR B, B P RD PCR P2 1)4%
FREEJR LG 1.1 IR B #1722 %, 94 T2 5 min,
65CHEYE 15 min, 16 CTHE A1 30 s, HA5HK5 M AR Ui iy
MoHYRI B F A BOE LB 4 Neo 15 Xho T 3
I pHAT2 4844, %% 1k, PCR i 1E 1E 5 o
W, BREUER 4H ikl pHAT2-HYRI

1.3 F|ZHER MoHYR1 B SRIE

# B 2H ok pHAT2-HYR1 %44k 3] Escherichia
coli BL21(DE3) ¥k ,0.4 mM IPTG 551k, I
FEFEAREET 20 pL ddH,0 1, I A SR TR 2 x
Loading buffer & # 10 min, 12 000 rpm &5 >
10 min, JIE REARRE o HROGT BRZH R S 4 AL PR
1) 3% 8 wL, 12% SDS-PAGE Ji Hi 1k K6 1l H A5 25
FHAE GO, 50 I AR L, 5 A A 7E H AR K
ANBALE T B S AR AT DU B DA R
TP —2MKEES,
1.4 EHEB MoHYR1 EMERE S FidL

1.4.1 FREHN BEOWEKEIFFEENIL
PR, BT 40 mL & 122 M (20 mM Tris-HCl
pH 8.0,500 mM NaCl,20 mM Bk 1 mM DTT) ,
BT ok Hp E AT 8 75 B 10 min GE 75 B S
.2 s I 4 s K, TR 400 w B B RS
SCIENTZ-650E) , # 75 i i J5 19 W | T 4T,

14000 rpm&.C> 40 min, Y5 L, fH 5~10 f5
FEARFR G 35 2% 1 (20 mM Tris-HCI pH 8.0, 500
mM NaCl,20 mM BE# 1 mM DTT) P45+ 7, 4%
VEFIA 2 mL #24E (Ni sepharose™ 6 Fast Flow,
GE) W i, JoH 10 kAR B Y 8 28 v
TR VEERAE ; P 10 REAEERAR 40 mM DKM (1) 2
2% 1% (20 mM Tris-Hel pH 8.0,500 mM NaCl,
40 mM BKE 1 mM DTT) i P8 J5 H 5 fistE A
TR 5 38 re ELA [ R e e 2 %) 9 MO 22 A (20 mML
Tris-HCI pH 8.0,150 mM NaCl,1 mM DTT, Bk,
60,100,200 ,300 F1 500 mM ) & 1, e &k
Jii ¥ , SDS-PAGE il 453 i 78

1.4.2 T 2 5 Wl (20 mM Tris-
HCI pH 8.0,150 mM NaCl,1 mM DTT) ¥ 43 1
% 2 HTHE ( Superdex 200 10/300 GL,GE) , ¥ H& M
FE 5L FHH 4595 (10 kDa, Millipore ) 25 .0 4E 2 0.5
mL, i FH A R A LRERR, I 1.5 fivkE
PRFRE M 22 vl BE I 43 25 H AR5 1, SDS-PAGE
oI s IR0 s WAL AR A ARE

2 ZER5HH

2.1 MoHYR1 EAWESRIX

¥ MoHYRI cDNA F B (1® 1-A) i 4% 5|
pHAT2 RIBHAR L, 4K J5 4 D 3 1F o 1) o0 20 S5
pHAT2-HYR1 4L 2K AT BL21 (DE3) ', #k
WA AT /N RE T, & IPTG 5% )5, SDS-
PAGE #6125 5 i /R 29 20 kDa Ab i Bl— 4k id 36
IRGH (1 1-B) , SIS AR/ —30 Ul B 2 R
F1 MoHYR1 7 R## BL21(DE3) Hh ik,

2.2 MoHYR1 &84k

SDS-PAGE H Jik £ il 2% 2R 2% BH #5225 11 Mo-
HYR1 /MEIFESFREIEEA R, EARLEE S,
K T F— M E A KRS FRE, B TRE
P23 A7 A 6xHis FR&s, 5 e FH Ni2 R
EMraifk BARE H, FEMZTE R Ve 1T
SDS-PAGE HLIK il 534 , 25 R A&l 2-A Fs . A
SDS-PAGE HLUK Al 25 5 v n] DL i B AR H A
20 mM BRI FE T JF IR B e G, Bt DK e v Y
Fhvn e AW I, 76 100 mM BRIk Ik E R H
P R PEi R, T MoHYR1 % L) Al &R
BAET LIt BB e mZpraife s
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Fig. 1 Cloning of MoHYRI cDNA and prokaryotic expression of MoHYRI1 protein
A PCR product of MoHYRI, M indicated DL2000 DNA marker; B: Expression analysis of the recombinant protein
pHAT2-HYRI1, the M indicated protein marker, the CK indicated uninduced, the Y indicated induced by IPTG.
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Fig. 2 Purification of MoHYR1 recombinant protein
A ;SDS-PAGE analysis after affinity chromatography, lane 1-2 with buffer A (20 mM Tris-HCI pH 8.0, 500 mM NaCl) supple-
mented with 20 mM and 40 mM imidazole, lane 3-7 with buffer B (20 mM Tris-HCI pH 8.0, 150 mM NaCl) supplemented with
60 mM, 100 mM, 200 mM, 300 mM and 500 mM imidazole, lane 8 represents supernatant after centrifugation,lane 9 represents
pellets after sonication, lane 10 represents unbinding sample, the M indicated protein marker; B: Chromatogram of MoHYR1
recombinant protein by gel filtration chromatography, the blue broken line represents the protein markers; C. SDS-PAGE of

MoHYRI1 recombinant protein after purification.
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AR,

h T AR AR I A — BARE A X E
FREE A HAT T 0 70 2., 0 2 A B R oR
(&l 2-B) HAT—A~peMiid, vt BAnt i 2 A & B
Hj—Vk; SDS-PAGE Hi 3k 45 5 /8 8 1 K/ K
20 kDa( |8l 2-C) ; HAx 85 H i i SRR T Ry 17.9
mL , SARIES o0 2 4 B AT e 7
Jifi7 Marker 25 1 K/N 5 SDS-PAGE Hi Tk A6 T 45
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I = 44548 | S A 5 HEBOR TEDLEL OC R
BEE T

S 3k

[1] Levine A, Tenhaken R, Dixon R, et al. H,0,from the
oxidative burst orchestrates the plant hypersensitive re-
sponse [J]. Cell, 1994, 79(4) :583-593.

[2] Huang K, Czymmek K J, CaplanJ L, er al. HYR1-me-
diated detoxification of reactive oxygen species is re-
quired for full virulence in the rice blast fungus [J].
Plos Pathogens, 2011, 7(4) :e1001335.

[3] Zeng G. Sticky-end PCR; new method for subcloning
[J]. Biotechniques, 1998, 25(2) : 206-208.

[4] Sgrensen H P, Mortensen K K. Advanced genetic stra-
tegies for recombinant protein expression in Escherichi-
a coli[J]. Journal of Biotechnology, 2005, 115 (2) :
113-128.

[5] Ribas AV, Ho P L, Tanizaki M M, et al. High-level
expression of tetanus toxin fragment C-thioredoxin fu-
sion protein in Escherichia coli [ J]. Biotechnology and
Applied Biochemistry, 2000, 31(2): 91-94.

[6] Sun XM, Li ZG, Liu H, et al. Large-scale identifi-
cation of lysine acetylated protein in vegetative hyphae
of the rice blast fungus [ J]. Scientific Reports, 2017,
7: 15316.DOI:10.1038/541598-017-15655-4.

TAES 8. 8 BRR,





