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HEAKFEMEALEL HPRIO BN FEREE
B #, BKE, I %

BRI ARl SEORE B Bl E YW RN TR S S %, 5% K 5F 830046 )

8 B RIS A (PRs) ZERLY BN HUE ik A2 o R R BEAE ], Fh AR A OC AR 1 B R HePR10O
( GenBank : KF673356) 3% H £ 8 K ( Halostachys capsica) £ 600 mmol « L NaCl Wl T #4410 1 22 9 SC 2
FARGEER AR A SC 11 HePR10 &84 W)2E T RE A HL , 1207 73 38 i A 41 35 F 4tk HePR10 B4 8
I £ R SR HePR10 Z5aREbi i, R HIRURG U A4 £ )5 A% i 4 338 80K pET28a-HePR10, ¥4 40 2 Kl
FEU ( Escherichia coli) BL21 553635 , il 1 1E 38 0 A i Ak 5 41 26 11 P R 5 5 R 36 19 25 44, R A Ni-NTA 3%
FZHTAE LA RS R T, 9% BALB/c /N R 4 2 se B b A&, B T 4 Ak 3845 19 His-HcPR10 3 41 85 11 F %
HcPR10 ARG IF B8 11, 70 5 F Fl ELISA Fl Western Blotting 6 I 4T IfIL 375 24 4 A4S S0k . 405 S 2R W . i oy g
HA R IR AR pET28a-HePR10; 1F 38 45 5 /R 5 IR 27 °C 15 S 4% 3 200 r + min™ , IPTG ¥ JE 0.7 mmol -
L' 5 AT E] 6 h 450F F Al SR A Rt nl M H A9 8 115 ELISA &5l HT HePR10 IV R M3k 1« 243 000,
Western Blotting EJ 3 45 5 (5 7% il #% B B ML 1 7T LA 5 8 40 26 11 AN 2 IR B R 3T (Arabidopsis thaliana) W IR 3%
IS HePRIO 8RR ELS G o BETEIRMS T 200 w5 R 5 PR Y R B AR B AR DGR 1 HePR10 BLIMLIE , 4
HE—IEWESE HePR10 930 240 22 057 X A= W2 T RE B 2 T kit

KR EBAREFIA EE [ HePR10, R ZIL, B alifh, Poim 4 Ry e
HESES: Q946.1  TEKFRIRE: A _ ]
XEHS: 1000-3142(2020) 12-1732-08 TR (ATMRS) RIRTE (0SID), BHlR
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Abstract ; Pathogenesis-related proteins (PRs) play important roles in plants in response to pathogen attack and diverse
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¢DNA libraries of Halostachys caspica under the stress of 600 mmol - L' NaCl. In order to investigate the biological
function of HecPR10, the specific polyclonal antibody of HcPR10 was prepared by expression and purification of
recombinant HcPR10 protein in vitro. In this study, recombinant prokaryotic expression vector pET28a-HcPR10 was
constructed by double digestion and then was transformed into Escherichia coli strain BL21 to induce HcPR10
expression. We explored the optimal expression condition for soluble recombinant protein in BL21 by orthogonal
analysis. Fusion proteins which were purified by the Ni-NTA affinity chromatography column were injected to BALB/¢c
mice for preparing the HcPR10 polyclonal antibody. The titer and specificity of HcPR10 antiserum were detected
respectively by ELISA and Western Blotting using recombinant protein His-HcPR10 and total protein of transgenic
HcPRI10 Arabidopsis thaliana. The results were as follows: The recombinant expression vector pET28a-HcPR10 was
successfully constructed ; The maximum amount of soluble fusion protein was obtained under the 27 °C., 200 r - min™ and
0.7 mmol - L' IPTG for induction 6 h; The antiserum for HcPR10 possessing 1 : 243 000 titer could bind specifically to
recombinant protein His-HcPR10 and the heterologous protein from transgenic HcPR10 Arabidopsis thaliana. The high
titer and specific antiserum for HcPR10 has been prepared successfully, the results of this study provide the foundation
for further investigating the subcellular localization and biological function of HcPR10.

Key words: pathogenesis-related protein 10 from Halostachys caspica ( HcPR10), prokaryotic expression, protein
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purification, antibody preparation and identification

I 2 A 5¢ 25 H ( pathogenesis-related proteins,
PRs) 28 Y52 30 A W s AR W) 38 7 5 3R A 1
— R SR L, TR AR A5 0 B A | o R A= ) A AR
A=) ak AR b 4 AR T (IR IR 45, 2008) .
RARAH G )T AR AE T i AR A )
RSB AT UK RS R AR U | IR R
FRANG IR Y 5 R e B AR SR o 17
NG, PRI0 AL 100 224> i b1 T 48 32 56
£ (Van et al., 2006;Sels et al., 2008) ,

PR10 B K 7 K 41 55 37 1) BR 7 ( Petroselinum
crispum ) A H % B ( Somssich et al., 1988) , ZJ5
MY E T KFE (Oryza sativa) | H T ( Saccharum
officinarum) . = £ ( Panax notoginseng ) Fl J& W 5.
( Cicer arietinum) W5 F2 M X H 10 ( Wu et al.,
2016; Peng et al., 2017; Tang et al., 2019;
Chatterjee et al., 2019) , HEE (1> F & 7 15~ 19
kDa Z i), 55 o U AR TR TC AR 7 I8 | Jm i £
I ( Radauer et al., 2008) , J&— 245 M) (- <7 IF & ¥4
S ) S D RE Y B 5 (A T AR, 2017)
i FIRAN TR SR IR A PR10 3 R RE 0% I 35 42 vy % 3
IR A Ak X 22 Ff g T A4 19 B P ( Zandvakili et al.
2017 ;Tang et al., 2019) , H A& i 1A & RNase i
PEJE PR10 K45 LY B HU1E ) OCHE (Peng et al.,
2017 ;Finkina et al., 2017), &AM 5E B8 B A

RNase I Y i K8 % ( Nicotiana tabacum) NePR10 %t
WHEL 5 B 9% W (Alternaria alternata) E A 39 3 05 T
(K F A5 ,2018) 5 FRIRTRFTIR T 109 B AH OC 2R
F 10 (JIOsPR10) 3 5% T JK &% X A4 & 6 &
( Magnaporthe oryzae) BYTif 3215 ( Wu et al., 2016) ;
E K (Zea mays) ZmPR10 1 &7~ ) 35 A Ht H
IV ( Zandvakili et al., 2017) . JAF K, — 2L 5T
R PRI0 B sz 8k T 5 FERFEAEYH T
755, AR P Al A 1 0 B35 A v ) A 4% TR
YER . 50 ( Salix matsudana) SmPR10 [ 22 3K 14
T AR ST R R BUE KRS RSOsPR10 it 2%
IRHG e T KRS R T 5B 38 K B A ( Agrostis
stolonifera ) Xf 15 F1 £k 3 38 19 it 52 ¥ ( Takeuchi et
al., 2016;Han et al., 2017;7E & 24 ,2018) . Bk
B YO BT Dy ae sk, I 4R B 5T & Lok A B
B A (Lilium longiflorum) ) LIPR10 . JK# JIOsPR10
FKAE OsPR10A (3 KR o5 THERR A KA E
(Hsu et al., 2014; Wu et al., 2016; 5K J¥ &,
2019) . FIRFEY IR RRAH G I 2K 05 PR10 2 #%)
Z W5 A HOR SR TR ALHT AN 2
BB R K 5 S AR 40 i AL
A (Scott et al., 2005; He et al., 2013) , V. 4f fifg
FEL e H B REWT ST R B IE 2 — . H T,
K& PRIO £ 20 i 5 A i BF 58 07 1% 2R
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FH il 2 4 5 PR A7 S AoUR 43, B0 4 3 o ) 8
G GFP F L # K, /R B ( Capsicum annuum )
PR10-LRR1 & & ¥ 1) 4H M J5T 28 o 02 5 & B
40 9 A6 T 1Y BT $2 ( Choi et al., 2012); J& B o
CaABR18 5 [ & —A> HA B AR AT 00 4 A
R R v 2 1A, AT ek o R R A A 1 N A%
HA A DA & 5 BT EL B IS M ( Chatterjee et al.
2019) , BEAN, R FH S E AR 4 B R 1 /s HE 7R A 4
( Vitis pseudoreticulata ) VpPR10.2 & H 43 i 76 M 4§
AN L RE | DT 2 44 1 035 M O S B o TR AR 1Y
FHI AR (He et al., 2013) ., LA b 4550 F A [H
PR10 8 & A7 TS [A] 40 s , 28 177 38 5 A (6] 4 HL
il R AW 2= D 6E

AR TR RS2 A 9k B B B 43 A0 B )z 1) A e
G T IS AR Y/ L E R S AV o N R
wh (FB 4 Fr %, 20065 Zeng et al., 2015),
HcPR10( GenBank ; KF673356) &k A A v iy — 4
b 1 5 PR RS0 A 9 R i 3 TN 37 B 45 AR R
Yylirae 175 S ELAT Sk 2 4 vy e R DR R A 1 it R R TS
BAE(XFEREF)  HI LS 5 R YRR HL
il 15 A~ ¥ %, PSORT ( http://psort. hge. jp/form.
html) 7 26 50 42 7~ £k F A 9% F2 A0 5C B& 1 HePR10
A BB A8V T8 7 ZROR0 MR SE B 40 i 5 AN o Ak
it A 55 I A0 AR KT A 2 4G e B, AS B 55
g 13 JEU A% 22 Ik 44K pET28a-HePR10, ) J1 K i3 AT
W R G R IR I A bl & 5 1 His-HePR10, H 32 /)N
B, A8 A5 v e S e 1% A o R A DG R
HcPR10 B £ e BT, i HePR10 Ay 241 2UR 41 fifg
TE L B A )2 D R A 9 B4 Sl

AR

1.1 #FRAK

1.1.1 &4 BB IT N Columbia-0( Col-0) A=
AEY AN 9 1 A KT R (Agrobacterium) A T
(AL T 12 Ye 1 K45 T 5% HePR10 $U RS JF OE1 Al
OE9 Wi~ 2li A k. KB HF A DH5a A1 BL21 /&
A AL 2N EYHE ARG R A,
DH5a-pET28a ( +) I DH5a-pMD18-T-HcPR10 M
AR S FEARAF R

1.1.2 XA FRHIMENYIEE Hind Wl \Eco R 1 | Taq
it }2 T4 DNA #EH: B30 A TaKaRa A7), &AM
DNA Marker ¥J00 A= T A9 TR2( b)) A
FR/AE] ; BCA A1 Bradford ¥ 4R F ¥k B I & 3571
&AL R ERH A PR 7] s SDS-PAGE HLjk
IR X5 S A6 5t 8 5t AR W RE B A BR A F 7
BRI S AL P AR C 0 1 BT B 1eG Bk A
b HT At a8 A W B AT BR 2 ] s DAB i 83 5l
WA S EY B R A RA A H A
FHA TR Ay [ 7= 43 b 4]

1.2 Fik

1.2.1 R4 &k B4k pET28a-HcPR10 #9 #3&  AR
5 74 SI 55 i 1 e AR A5 Y kR AR 0 R A OC B
HcPR10 A ¥ 51 ( GenBank % 5% 5 . KF673356) ,
St EUE R Eco R T FiF & Hind T FR il 4
WY A s 51, B 514 HePR10 EP1. 5 -
cggGAATTCATGGGTGTATTTACAT-3"; F i 51 4
HcPR10 HP2 .5 -tgt AAGCTTTCAAGCATAAAGCTG
AGG-3" (N RIZ R AN Y BEDI 7 5, /NG 7R
R4 ) o L pMD18-T-HcPR10 Ji ki g A5 M | i3
1T PCR ¥ 34, H 1% 9 Bt g 0 58 B r Ok Az I,
HcPR10 PCR =¥ pET28a 2635 % 4K XU U] )5 (7]
W, T4 & L 16 °C b 5% 2, ¥ 3% 2 77 Wy e Ak
DH5« [t , 3815 19 5 20 it ki pET28a-HcPR10 28
XU UI % 5 IEAf G 2648 T AR TR (B ) A
R EI Y

1.2.2 THR G0 R AR AR Lt KT
WA Y B 2H 5 RE pET28a-HePR10 5 4k K W FF
BL21, # B IR B 45 (2018) W Mk iE S RIEH W&
HOEER A S AR LIS T 4 C,
12 000 r - min™, B5.0> 2 min, 4 B 20 L SAE,
15% SDS-PAGE ¥, LA MEfl & & A 5 B E
&0 E 4 R, X5 5 1) IPTG ¥ B
(0.4.0.7.1.0 mmol - L") &S (27.31.37 C) %%
(180,200,220 r + min™) FIWFA] (4 5.6 h) #E4T
4 R 3KPIESCIKE (£ 1), &ITIEL &
(F2), /011X 4 AN HZE N HePR10 54 25 1 7] %
PERYSZ IR, LA RIS IR R . XIS S5 9 4 [A]
MRS 09 5 A P47 SDS-PAGE ¥k , Jf- 3 i
Image] X HL K &5 A7 K BE 94, #1 € HePR10 it
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Bl SRRENRMERMN, EREFSZMTRE
HAHEH His-HecPR10, W HEF 1A, #7 B 1, 8 000
r - min”, Z.0 10 min WA 1V, DERAHAILE A,
SRJ5 FH 200 mmol + L™ (1% Bk W 36 i, SDS-PAGE i
MYEWLE H, R E A BCA HA = IKXH &
AT RE R, 03 8 T -80 CUKAEIRAT

% 1 BL21-pET28a-HcPR10 FEREEZK TR

Table 1  Table of expression factor level for
BL21-pET28a-HcPR10
K% Factor
K A e B C D
Level PTG ¥R I ik -
Concentration  Tempe- .
Speed Time
of IPTG rature (r+ min") (h)
(mmol - L") () T
1 0.4 27 180 4
2 0.7 31 200 5
3 0.8 37 220 6

% 2 BL21-pET28a-HcPR10 FERIEMEZ SR
Table 2 Orthogonal analysis of conditions of prokaryotic
expression for BL21-pET28a-HcPR10

PTG %

0 . T ekt I} [i]
(%E:JIL Cozﬁrfl’t;aémn Te"zpofc’r‘ﬂ;lure (rﬁ:'pr::]) T(i}rln)e
(mmol - L")
1 1(0.4) 1(27) 1(180) 1(4)
2 1(0.4) 2(31) 2(200) 2(5)
3 1(0.4) 3(37) 3(220) 3(6)
4 2(0.7) 1(27) 2(200) 3(6)
5 2(0.7) 2(31) 3(220) 1(4)
6 2(0.7) 3(37) 1(180) 2(5)
7 3(0.8) 1(27) 3(220) 2(5)
8 3(0.8) 2(31) 1(180) 3(6)
9 3(0.8) 3(37) 2(200) 1(4)

1.2.3 Hde ey s % LIaifbi) His-HePR10 Bl
PR, RAERIERT BALB/ ¢ /N BUMLTE M B 7
SRR, HUS0 g YU S S ARBUE R e #L Ak,
SR FHIE o 3 32 e /N BRHE AT 00 UK e 928, I 0 il 7
5510 K 5529 K 33 KA IARRUE RAR 58 ik
FIFLAL Y B B E s s g, 5 H 50 pe s, 6
4 WARPE 4 d J5 R MR S AL 32 2R I, B AT A 1)

37 CWHE 2 h,4 Cind,5000r -
15 min 73 & I35 , T-80 CLRAT
1.2.4 % E ke hn LLaifb A His-
HcPRI10 flG 8 F B R B AL N 1 wg 8% ELISA
M, 4 Cik7&, i TTBS YE¥ 3 K, &K 10 min,
200 plL 1% BSA £ 37 CEHM 1 h, Jeim A
1% BSA 35t P A B85 s 88 119 H0 28 10 N 4 928 )5 I ¥
(£l 100 L) ,37 CWEE 1 h, JH TTBS ¥k 3 X,
YK 3 min, BAIA 1 : 1 000 B HRP #Ric A9 1L
PN 1Gg — 91,37 CHEHE 1 h, /] TTBS Pk 4
W, BER 3 min, ficJa UL TMB R EAT 00, fF 5
BUBR B U ()5 B FLAINA 50 pL 2 mol - L' H, SO,
LAk VL, K 450 nm KT B ROGEE . G sE ET
ML R XF B8 S e T e A, (E 2 50 N A1 P, LU
P/N>2.1 Sybr il W I35 A L .

1.2.5 Western Blotting #&1] DL FE LK 4 A
W LA I b 1 KL, #2 BB Koteyeva et al. (2011) fF
R I RS U ) S 1, F Bradford 2 VR 2
AR & #E AT R EE &, 4 10 g His-
HcPR10 A HEHM 10 pg P IF bR BB H , &
15% SDS-PAGE 73 B J5 ¥ EN & NC i b, 1% 5%
NG W5 i PBST 4 C ik B H, 1+ 1 500( v/
v)—#i,37 CMH 2 h, PBST VEJE 3 ¥k, &KX 10
min; fiITA 1 2 000 (v/v) BB I 8 AL 1) Bl A i
B =E P/ 166G, 37 CIFHE 2 h, PBST YB3 1K,
K 10 min, YEUJ5 DAB B,

R
min_ , L

2 RGN

2.1 BiZRIEE M pET28a-HcPR10 HIHIER LT
PEW AR I FHALTUOR,. pET28a-HePR10, 2R
H Eco R | A1 Hind #7473 YI % %€ , 48 1% g
W EE I FL UK AR AT T 5 T 486 bp R/MHAF Y H 1Y
LR R B gk B B (B 1) Iy A5 R IE AR, K
JFA%F IR EAAR pET28a-HePR10 A48 1)
22 EHEH HPRIO MEZRRIEEGRUR
Earg e
2.2.1 £41% & HcPRIO 89 RAz &L W4 JFok
pET28a-HcPR10 F AL K B #1 1& BL21 b, B HL 4k
B 4 4~ BL21-pET28a-HcPR10O FA 7% [, £ 0.7
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«— BYIRRR
Plasmid after digestion

B &

500 bp—p <«
Target fragment

250 bp —p

M. DL2000 marker; 1. H 4 ik pET28a-HePR10; 2. ] Eco
R I A1 Hind W XY & 4150k pET28a-HePR10,

M. DL2000 marker; 1. Recombinant plasmid of pET28a-HcPR10;
2. Recombinant plasmid pET28a-HcPR10 was digested by Eco R |
and Hind I

B 1 TR pET28a-HePR10 B X ] % &
Fig. 1 Identification of recombinant plasmid
pET28a-HcPR10 by double digestion

mmol + L' IPTG 37 CIEFRE 220 r + min" 5
TR UEAT 4 h W25 5 3635, SDS-PAGE HLJk 25
REBR, 5FFHHEL, 2 IPTC iE TG 4 5T
FEITEZ) 25 kDa Abifs 5t — 453 58 19 2L 11 454
(F2.A), H apER TRk EN 25, RUIZE
F7E BL21 KIGAF i i oh Rk, XS e &
FEA T R B A%, F 15% SDS-PAGE #5135 S i |
HRE ARG LI EREUIERE N, 45 R R
A E A HePR10 LA ] 75 14 1A 38 14 W Fil . =X 77
TE(K 2:B),

2.2.2 £40% & HcPRI10 49 R AZ & A AL R 44K
FAAR R BT HePR10 B4 1, % 1F A2 523
9 AN R 451 T 5 5 38 1) B 11| 75 3R 54T SDS-
PAGE 0 , {6 F Image] XF 2577 47 B BE 14, F
TE IR MG =0 (B 3) AR IE A BoR
AIAL, 9 Al IEACSEER AR 8 A AT A PE R (& i
flX, 56 4 AR ATIFPERE A S R m, AN 8 Y
3.5 1%, Ak, BL21-pET28a-HcPR10 B # fE IPTG
W 0.7 mmol - L R 27 °C FE# 200 r - min”
TS 6 h IR AT HePR10O R E M &=
K, ERMAM T X & A pET28a-HePR10 41
FORL AP AT KR35 U RIGAT R K, 8

PR, B O VE TR, A R b 2 58 2 BT R
DO S R L R B N R A WD 7o e 7 S
Ja ESE L A SR UL 4ifb iy His-HePR10
HE AT SDS-PAGE Kl , 45 1 4 /s 76 e L 45 1
TiESFREE,ET B W E A KI5 LT
B XA P AL S5 8140 11 K/ R 25 kDa
B H R4 HePRIO(E 4) , LA BCA A E &
R G2l A B IR EE A 500 g - mL!
23 SREMENRESNREFREST

SR TA1% ELISA A6 00 BT i 7% 24, K i i
T 1% BSA £ AW % 1 : 1 000,1 : 3 000,
1:9000.1:27000.1: 81 000.1 : 243 000F: B
JE AT AR 5. A s, S AT Y
PU LT 74 BE 243 000 550, /N BT 1037 B4 5 W AL
SR R IR AR R T 201, BB I S ik 1
243 000, 2 BIZ 40 L5 06 B2 & o D2l Ak Y His-
HcPR10 S4B AR 7 K A5 HePR10 JE 1A
PIEIT A AR BB O FE S 2EFT Western Blotting 48
SE SR R Al Ak 1) AL R FI7E 2 25 kDa 4b H B
TS S (5B, NS HePR10 5E R 481
B bk R M TEL 18 kDa( [/ 5.C) b i T
5105 F 1 KN — B0 R S 2 58 Ak, T
ARG OF B A B AR s Ak, 1 B o A
) HePR10 Bt i AL BE 5 B 4114 His-HePR10 &
F 454, i EL -t BE % 45 5 IR 590 30U R % b SR R
ik HePR10 25 M., R U L 5 5 1 98 19 His-
HcPR10 fli6 85 T3 il 5 i

3 g AR

AN E FRIXRGE RV R E S E N
KIreny 5Lal . AutoR .o B R B &
1 il 200 R S A ) AR AR R A DG R
HePR10 BT INTE o KA i i Y S A% &
KRG, A BHE T RIEE BHETE Rk a
PAARIRE L 2235 7 W) 5y 4l Ak B A0 36 B 45 A A
(Nuc & Nuc, 2006) , BLAM, AW 5T % £ pET28a
YER RN, AR THSAHRILANEA
HYBETR AR T7 J5 3+, HH N 3l C e A —> Al
Hifih 6 i LE His BYbREE, 7 (8 J5 SLRl& 4 H 1y 46
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4 M
—
3 ——
L %
-
S 35 kDa
35 kDa—>
iy
25 kDa— -L W «— 25 kDa
18 kDa—s W < 18 kDa

A. BL21-pET28a-HcPR10 (RS R BN M. EH Marker; 1.3.5.7. 1-4 SHRNIBIATHEN; 2.4.6.8. 1-4 SHIK
M5 R S, B. BL21-pET28a-HcPR10 JFU S SR B AT RN M. B Marker; 1. FSATEE M ; 2. BRFEEN;
3. AREREN LW, 4 BREREATIE,

A. Prokaryotic expression of BL21-pET28a-HcPR10 M. Protein marker; 1, 3, 5, 7. Total protein of bacteria solution 1 to 4 before IPTG
induction; 2, 4, 6, 8. Total protein of bacteria solution 1 to 4 after IPTG induction. B. Detection of soluble protein in BL.21-pET28a-HcPR10
M. Protein marker; 1. Total protein before IPTG induction; 2. Total protein after IPTG induction; 3. Total protein supernatant after IPTG

induction; 4. Total protein precipitation after IPTG induction.

¥l 2 BL21-pET28a-HcPR10 W% 15 53258 Je B 41 £ 11 His-HcPR10 A AT 5 P A DU
Fig. 2 Prokaryotic expression of BL21-pET28a-HcPR10 and soluble assay for recombinant protein His-HcPR10

0.8 M 1 2 3 4 5

Content of soluble protein

1 2 3 4 & 6 7 8 9
SCIS4H Experimental group

AN ) T RN W35 22 57 (P<0.05)
Different letters indicate significant differences (P<0.05).

e A ) ]
K3 Iﬂﬁi’;ﬂﬂé BLil Ep];z?;‘ HePR1O M. % [ Marker; 1. BL21-pET28a-HcPR10 i S ; 2. BL21-
AT LS B A ARIA R pET28a-HePR10 5 5 55 3. BL21-pET28a-HcPRIO 5 5 5

Fig. 3 Effects of different induction conditions on the Fi# ; 4. BL21-pET28a-HePR10 5 SR VLT ; 5. 404K 1Y His-
expression of soluble fusion protein in BL21-pET28a-HcPR10 HePRIO,

M. Protein marker; 1. Before induction of BL21-pET28a-HcPR10

1. A3 w ¥ AR OE N KT FIAR M: by IPTG; 2. After induction of BL21-pET28a-HcPR10 by IPTG;

¢ ”i“ - ) 3. Supernatant of BL21-pET28a-HcPR1O after IPTG induction;;
pET28a-HcPR10 SARMFH BL21 Hhifs T 3Rk s 4. Precipitation of BL21-pET28a-HcPR10 after IPTG induction;
5 I 0 2 11 DAV A L R BT ROG SfE f, S Puriied protin HiscHePRIO
R T R R AT K Sl TAE R I Kl 4 His-HePR10 HAH 2 1 B9 R %0k e alifh
VESIEE PTG WK EE 7 S i 1) F1i75 S 1 i S 52 1) Fig. 4 Massive expression and purification of
Rk KB T R N 2 IE A e ik recombinant protein His-HcPR10




1738 L - W7 40 %
M 1 M 2 3 4
2.09 A B
—e— [PHM Positive
/E —a— [A Negative
= 1.5
o
o
=
@
2 1.0
o
[}
2 25 kDa—*
1 0.5
ié 15 kDa—
0. 0 T L T T T T
\] ) Q Q \] \]
S oSS N ~ S S
o3 R N > 3
N N N % R Vv

MEFHBELEH Dilution ratio

A. ELISA #: HcPRI10 HLIMIES M, B. FEHLE A 9 Western Blotting 2 %F M. & H Marker; 1. 40 % H His-HcPR10, C. %%
HcPR10 # M 47 2 3 11 Western Blotting 285 M. #& [ Marker; 2. BRI FE 57 5 3. ¥ HePR10 AR5 57 OEL; 4. ¥ HcPR10 U7
Jt OE9,

A. ELISA to detect antiserum titer for HcPR10. B. Western Blotting for recombinant protein His-HcPR10 M. Protein Marker; 1. Recombinant
protein His-HcPR10. C. Western Blotting of transgenic HcPR10 Arabidopsis thaliana total protein M. Protein Marker; 2. Wild type Arabidopsis
thaliana; 3. Transgenic HcPR10 Arabidopsts thaliana OE1; 4. Transgenic HePR10 Arabidopsis thaliana OE9.
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Fig. 5 Detection of antiserum titer by ELISA and specialization by Western Blotting for HcPR10

T AT 9 /0 34 50 VR BORD 4 X 0 ) 4, O AE B
PRI 28 a6 235 1 1) 52 il 2 75t 3 DA R 4% TR 3R 1 22
A, B0 T 2 H R ZK P EIERERRR
(TEHEZ AT, 2014) o ARG 2R IE 38 BT X I A%
W RIB R AT, S AW AR E 27 C |
IPTG 0.7 mmol « L™ B [E 6 h %% 200 r + min”
B, @l A 2 HePR10 78 KM FF B 0 vl s 1 5 &
e, TN T HePR10 5418 11050 falifk
RO A BT E A gt & 2w BEhUR R H &, B
JREF(2015) EEHE pET32a 1FE R IR UK R 45
AR R 5 S E] (IPTG R i i
LR PR % X 4 AN PR ZE O R Rk 1 s i T Y
K, iFHESIRE 30 C IPTG ¥ 0.4 mmol - L,
HERTE F R Ay M 0.8 15 F Al 8 h HEH
ATV MR OA W R A S5 . TR K AF (2018)
pCold TI 1K 2% 35 # AR X H 1 8 [ F 8 A F 5
WoR, 537 CHIE,15 CE&UFTFTmEEARARE
L5 Ly NI 22 s I =1 S L = S 7 S PN B
FESEFRFE STk B R B SR H M E A A &
()M T VAR OG .
R T RRIAEAE D, H N EM

Er AR A L H 98 M, s/ EUR 7S HePR10
PUULI , ELISA #5045 5 7R il %5 19 HePR10 $t il
THAIA 1 2 243 000, PUIAXS Ll E H 1L —1E
SEPUR I Y G, A BIF 5 2 0T T AR R ORD §
HePR10 2 F 481 w3 I v A9 50 & 11, 8 4 Western
Blotting %7 HcPR10 Hu Ifi % 1 48 55 M, 45 SR 4
B:ELNBE R OE1,OE9 7E 18 kDa B 34 Hi B0 — 4%
RS AT, T Y A2 ALADL R T R A B e AL
5, R, i 4 0 HePR10 PLIMLTE A w4 ik,
Ph_E 253 Az L 3E 2 — 22 aF 98 HePR10 2K
Y 2 SRR e 5 B AR W 2 D RE BE S T 3Rl

g5 FRT IR A B o0 B2 A A T AR A O A A
K HePR10 A A% R I8 804K pET28a-HePR10,
a4 R 3 K IE s K R A5 T 0 M His-
HcPR10 A& M R B WA A0 B 27
°C . IPTG 0.7 mmol - L WF[H] 6 h %% 200 r -
min™ | JF 44k 345 500 pg - mL A EHE L H
%) L2 ST BEPUIR A I8 1 2 243 000, Western
Blotting A5 2% 1ML fig 5 % FE AR 9 vh R R SRR 1Y
HcPR10 F5 55 E4s 4, T H T HePR10 B9 44 itl &
(R}



12 11 KA

FEARFEAH 25 4 HePR10 T I35 14 1 45 2 %5 72 1739

SE .

CHATTERJEE M, CHAKRABORTY J, DAS S, 2019. Abscisic
acid-responsive 18 (CaABR18) protein from chickpea inhibits
the growth of the wilt-causing Fusarium oxysporum {. sp. ciceri
racel [J]. Plant Mol Biol Rep, 37(3) . 170-185.

CHOI DS, HWANG IS, HWANG BK, 2012. Requirement of the
cytosolic interaction between pathogenesis-related proteinl0
and leucine-rich repeat proteinl for cell death and defense
signaling in pepper [J]. Plant Cell, 24(4) ; 1675-1690.

FINKINA EI, MELNIKOVA DN, BOGDANOV IV, et al.,
2017. Plant pathogenesis-related proteins PR-10 and PR-14
as components of innate immunity system and ubiquitous
allergens [J]. Curr Med Chem, 24(17) . 1772-1787.

HAN XJ, HE XL, QIU WM, et al., 2017. Pathogenesis-related
protein PR10 from Salix matsudana Koidz exhibits resistance
to salt stress in transgenic Arabidopsis thaliana [ J]. Environ
Exp Bot, 141. 74-82.

HE MY, XU Y, CAO JL, et al., 2013. Subcellular localization
and functional analyses of a PR10 protein gene from Viiis
pseudoreticulatain response to Plasmopara viticola infection
[J]. Protoplasma, 250(1) ; 129-140.

HSU SW, LIU MC, ZEN KC, et al., 2014. Identification of the
tapetum/ microspore-specific promoter of the pathogenesis-
related 10 gene and its regulation in the anther of Lilium
longiflorum [J]. Plant Sci, 215-216; 124-133.

KOTEYEVA NK, VOZNESENSKAYA E, ROALSON EH, et
al., 2011. Diversity in forms of C4 in the genus Cleome
(Cleomaceae) [J]. Ann Bot, 107(2) : 269-283.

NUC P, NUC K, 2006. Recombinant protein production in
Escherichia coli [J]. Postepy Biochem, 52 (4) . 448-456.
PENG Q, SU YC, LING H, et al.,
pathogenesis-related protein, ScPR10, plays a positive role in
defense responses under Sporisorium scitamineum, StMV , SA |
and MeJA stresses [J]. Plant Cell Rep, 36(9) : 1427-1440.

RADAUER C, LACKNER P, BREITENEDER H, 2008. The Bet
vl fold; an ancient, versatile scaffold for binding of large,
hydrophobic ligands [J]. Bme Evol Biol, 8(1): 286—295.

SCOTT MS, GOSLINE SJC, THOMAS DY, et al., 2005.
Refining protein subcellular localization [ J]. Plos Comput
Biol, 1(6): e66

SELS J, MATHYS J, CONINCK BMAD, et al., 2008. Plant
pathogenesis-related (PR) proteins; A focus on PR peptides
[J]. Plant Physiol Biochem, 46(11) ; 941-950.

SOMSSICH 1E, SCHMELZER E, KAWALLECK P, et al.

1988. Gene structure and in situ transcript localization of

2017. A sugarcane

>

pathogenesis-related protein 1 in parsley [ J]. Mol Gen
Genet, 213(1): 93-98.

TAKEUCHI K, HASEGAWA H, GYOHDA A, et al.,
2016. Overexpression of RSOsPR10,
PR10 gene, confers tolerance against drought stress in rice
and drought and salt stresses in bentgrass [ J]. Plant Cell
Tiss Organ Cult, 127(1): 35-46.

TANG BF, LI X, PU LM, et al., 2019. A pathogenesis-related
protein 10 gene PnPR10-3 was involved in molecular
interaction between Panax notoginseng and Fusarium solani
[J]. Austr Plant Pathol, 48(5) . 447-456.

VAN LC, REP M, PIETERSE CMJ, 2006. Significance of
inducible defense-related proteins in infected plants [ J].
Ann Rev Phytopathol , 44( 1) : 135-162.

WANG ZX, LIU N, NI ZY, et al., 2018. Cloning and

a root-specific rice

expression analysis of GhPR-10 gene related to drought stress
in Gossypium hirsutum [J]. Genom Appl Biol, 37(5):
1993-2002. [ 7EEE, XU, (lii53, 25, 2018. fiifh 1
SR HE R GRPR-10 Sl B A 4007 (1], 3R
e SN EYE:,37(5) :1993-2002. ]

WEN YA, ZHU Z, SHI Y, et al., 2014. Research on
optimization expression conditions of plectasin prokaryotic
expressions by the orthogonal experiment [ J ]. Pharm
Biotechnol , 21(5) : 424-428. [ %, K¥T, 11, 55,
2014. HLHIK Plectasin JFA% 238 45 4 Y IE SR B0 L AL AT
55 [1]. 29 AR ,21(5) 424-428. ]

WEN YJ, HE HW, HUANG QS, et al., 2008. Roles of
pathogenesis-relative protein 10 in plant defense response
[J]. Plant Physiol J, 44(3): 585-592. [ IR 4L,
BHERT,AF,2008. JATEAHOCHEL 1 10 7R 5 A8 S 17 1Y
PR (1], R A BR2AAR ,44(3) :585-592. ]

WU JN, KIM SG, KANG KY, et al., 2016. Overexpression of a
pathogenesis-related protein 10 enhances biotic and abiotic
stress tolerance in rice [J]. Plant Pathol J, 32(6) : 552-562.

YANG T, WANG Y, 2017. Research progress on plant
pathogenesis related protein PR-10 [ J]. Plant Physiol J, 53
(12) : 2057-2068. [ #¥, FH,2017. HLP0FEAHSC R
FI PR-10 (O FE o Je (], AP 7E 3RSl 53(12) .
2057-2068. ]

ZANDVAKILI N, ZAMANI M, MOTALLEBI M, et al.,
2017. Cloning, overexpression and in vitro antifungal activity
of, Zea Mays PR10 protein [ J]. Iran J Biotechnol, 15(1) :
42-49.

ZENG YL, LI L, YANG RR, et al., 2015. Contribution and
distribution of inorganic ions and organic compounds to the
osmotic adjustment in Halostachys caspica response to salt
stress [J]. Sci Rep, 5(1): 13639.

ZHAI JB, TIAN CY, YAN P, et al., 2006. Primary research on
the halophyte flora in Xinjiang [ J]. Chin J Eco-Agric, 14
(1) : 7-10. [ bR, HHCE AP 4% 2006. H7sEEh A AE
PIXFEOIE [J]. P EASRR,14(1) :7-10.]

ZHANG ], ZHANG LL, ZHANG BB, et al., 2018. Prokaryotic
expression of Halostachys caspica HcDMC1 and preparation of
its antiserum [ J]. Bull Bot Res, 38(3): 399-405. [ K3,
SKARAN , 5K DLUL, 45,2018, $RREAR HeDMC1 (Y5 R
PR & (1], FPIBEE,38(3) :399-405.]

ZHANG T, GUO YL, CHEN Y, et al., 2019. Expression
characterization of rice OsPR10A and its function in response
to drought stress [ J]. Chin Bull Bot, 54(6) : 711-722. [ 5k
JE SRIEH, BB, 55 ,2019. JKFH OsPRI0A R IKHEAE K
HAE TR a i 2 B e Zhee [J]. e, 54(6)
711-722.]

ZHANG Y, WANG J, ZHOU SQ, et al., 2018. Biological
activity of tobacco PR10 protein and expression analysis
induced by Alternaria alternata [J]. ] Plant Protect, 45
(3): 455-462. [ 5K %, £, JAHEAr, 4F,2018. A5 PR10
FE AT IR BN E Alternaria alternata 55 T B
KA [T]. AR 24 ,45(3) 1455-462.]

ZHAO L, MA LG, WANG ZS, et al., 2015. Cloning and
expression analysis of pathogenesis-related protein 10 gene of
Salvia miltiorrhiza [ J]. Acta Bot Boreal-Occident Sin, 35
(6): 1078-1084. [ &4, RN, £ 36, % ,2015. F15
FRARAR DG I REIH PRIO R ek 583450007 [J]. PaLA
Y1237 ,35(6) :1078-1084. ]

(REHE FARED)



