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coli) TOP10F’ | /i B Fe K 38K pPICZaA | BE R B
Bk ( Pichia pastoris ) GS115(Mut® ) (X33 (Mut™ ) 5
KM71 ( Mut®) g H 2& [E Invitrogen 2\ &) 7= ;s EcoR
I Xba I .Kpn 1 .Sac | 145 H it Marker Wy H K%
FAY THRARAE; 1 kb DNA ladder 14 F 3 [
Amersham Biosciences /3 7l ; Bl ## . Yeast nitrogen

base SDS g H g A T A9 TREHE RS A RA

A5 Bt His Bsg BEHUIR BRI S 40 W Bl AR 10 i o
P 1eG W [ B Sr A ARG RA A BT
FKAZEHHEN A 3£ QIAGEN A #]; PCR U A 1
[ Biometra /A w]; HL A 8 [ T HL UK Fll Western
blot Y f% R 48 F 55 [ Bio-rad /A ] ; £ 20 8 32 i
B HL( A 6K15) Il [ 38 [F Sigma A F]

L1.2 59 R IREERE R K A pPICZaA 1Y
Z il 5 K XA21 g A PI-D2 S X )7 51, 15
TET AN AR R 1519, gk 1 IR, 51490 R il
A T AW TR AR MRS AR A F A
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Table 1 List of PCR primers and fragment length of XA21 and PI-D2 kinase domain.
Primer Primer sequence( 5’ (3”) Product size/bp Restriction site
XA21K-F GCCGGTACCCACAAGAGAACTAAAAAGGGAGC 1050 Kpn 1
XA21K-R GCTCTAGAGCGAATTCAAGGCTCCCACCTTC Xba 1
PI-D2K-F GCGAATTCGCTGGTTCATCGGAAGATGATG 1061 EcoR 1
PI-D2K-R GCCTCTAGAGCTCTGGGACCAGAGAGCCTCACA Xba 1

Underlined letter are restriction enzyme recognition site.
1.2 PCR ¥y i

PCR 2 J¥ 2R ] 25 pl (R &, 47318 5511 - 94°C
5 min;94°C 1 min,58°C 1 min,72°C1 min, 30 ™4
372°C 5 min, XA21K "3 (8RR A 26 F 4 2
UK RAFARR AR SCIR T 15256 %, PL-D2K 97315 1Y
Bk A bRk Bt L 5 & T A E TS BT AR SR
e,
1.3 EBARNAEEREBSEWL

Balifb )5 Y Xa21 1) PCR ¥ 5 pPICZaA %
53 Kpn 1 Xba 1 3UR§Y], Pi-d2 (%) PCR 74
5 pPICZaA #RAK4> B EcoR 1T Xba 1 XY, i
FEIG AL E. coli TOP10F %52 A5 4l , I A T &
25 wg/mL Zeocin Yy LB fREE-FH L, PR e e, $ I
o 2 JBORL G UI S0 R G 2 , AT I0  g uE , T
VEHAL s RIE R BT O SE . R T8 HE 4H Bk,
REAEAT R0 10 #5531 B B DA 20 I, S 20 BokE
pICZoA-Xa21 A1 pICZoA-Pi-d2 A Sac T [ Y] £k 14
b, B AL ER IR RS TR R KM71 GS115 1 X33 (1 %%
R R 1.5 KV, L2 25 wF, HLBH 200 Q) .
WA T % 100 peg/mL Zeocin ) YPD (1% Yeast
extract, 2% Peptone, 2% Dextrose, 2% Agar) ¥4
Lo FERVER S, BRELBEDL Zeocin H A=K R 411
PO R ARG 1 min, AR URAL B S min, FEL
P 1 min [ 5 ¥ T B, INTJCRR UK 20wl T
PCR BEMREAT Y4 , 77y P S BB B ok AGz N

1.4 HEBEARNESRERMRK

SHESCHR'™ 11 07 ok Mut ™ 36 788 ()
P AU ) H 2 [ RE AT Mut® 6 A (R AR 22 )
WM TR RIL, B O RS IR 2 EIE RN
TRULEE , SDS-PAGE HLIK 43 25 )5 , Fdit His $iikif 17
Western blot Kl i i Fb#¢ 3 A P B 3% 15 1 B
(KM71,GS115,X33), 3 Fft F Bk i (1% 2% .
3% ) ,4 % pH {E (pH5 ,pH6 ,pH7 \pH8 ) ,3 /> INf 1] 5,
(24 h 48 h .72 h) RINIEBLFAT T & 1 Pk
KGRI
1.5 BERIEHROKENELSWL

DL AR SR A5 R AR, B OISR TR A, 21
SCHR™ P 7 AT TR AR e B 1 4liAk, AT
B 407 27 MR I A BR ( ELAR 2 mm) ,4°C J§IZ
¥R ,12000 r/min, B0 10 min B _E Y, FH$T His $T
PRXTREFRAE LI B R T E SR B AR T
T Western Blot #& i, ¥+ 24 % [ 7 5 His Resin
(QIAGEN) 4°C V45 1 h, 5.0 J5 BULTE, W 1
(50 mmol/L Tris-HCI, pH7.5, 500 mmol/L. NaCl,
1 mmol/L EGTA, 0. 1% Triton X-100,0. 1% B-ii
B, 0.5 mmol/L PMSF) F#% ¥ II (50 mmol/L
HEPES , pH7. 5,100 mmol/L NaCl, 10% H i) 4> %1%k
3 YK, 4% 3000 /min 2 min, 153 1HTTE RIS His Fib
HHE BT, FIH 10% SDS-PAGE 43 g5 .
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Fig. 1 Conditional optimization of XA21K protein expression in Pichia pastoris. A: The comparison of

yeast strains; B: The comparison of methanol concentration; C: The comparison of medium pH value;

D: The comparison of induction time. M. Marker; S. Supernatant; P. Pellet.
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Fig. 2 Conditional optimization of PI-D2K protein expression in Pichia pastoris. A: The
comparison of yeast strains; B: The comparison of methanol concentration; C: The comparison

of medium pH value; D: The comparison of induction time. M. Marker; S. Supernatant; P.

Pellet.
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Fig. 3 Western blot detection (A, B) and SDS-PAGE separation (C) of XA21K and PI-D2K
proteins expressed in Pichia pastoris. A: Western blot detection of expressed XA21K protein;
B: Western blot detection of expressed PI-D2K protein; C: SDS-PAGE separation of XA21K
and PI-D2K proteins. M. Marker; SP. Supernatant of lysated pellet; S. Supernatant; P.
Pellet.
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Expression optimization of rice bacterial blight resistance
gene Xa2l and blast resistance gene Pi-d2 protein kinases

in Pichia Pastoris

. . 1 . 1 . 1 . . .2 . 2 1
Xiaoming Li' , Shuli Wang , Liyun Li , Xiaobing Li~, Jing Wang~, Guozhen Liu *
(' College of Life Sciences, Hebei Agricultural University, Baoding 071001, China)

(? Institute of Genetics and Developmental Biology, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: [ Objective | Bacterial blight and blast are the most severe rice diseases. Xa2l confers resistance to bacterial
blight, while Pi-d2 confers resistance to rice blast. Both Xa21 and Pi-d2 encode receptor-like kinase proteins. The aim of
this study was to express kinase domain of XA21 and PI-D2 proteins in Pichia pastoris yeast system. | Methods] We
amplified the coding regions for the kinase domains of Xa21 and Pi-d2 and constructed recombinant plasmids pPICZaA-
Xa21K and pPICZaA-Pi-d2K, respectively. Restriction enzyme digestion and sequence verified plasmids were linearized
and transformed into yeast strains. We compared the expression of recombinant proteins in three Pichia pastoris strains
(KM71,GS115 and X33) , with various methanol concentration (1% , 2% and 3% ), pH (pH5, pH6, pH7 and pH8)
and induction time (24 h, 48 h and 72 h). [ Results] The recombinant kinase domain of XA21 and PI-D2 proteins were
expressed in yeast, however, they were detected only in pellet of yeast cells but not in the supernatant of medium. This
indicated that the recombinant proteins were not secretive. Comparison results revealed that Pichia pastoris strains ( KM71
and X33), 2% methanol, pH5 and 48 h or longer induction time were optimal for the expression of the two rice kinase
domain proteins. Finally, we purified soluble recombinant proteins and detected them by SDS-PAGE. [ Conclusion]| We
obtained purified domain of XA21 and PI-D2 proteins from Pichia pastoris expression strain, which will facilitate the
investigations of their biochemical properties.

Keywords: rice; bacterial blight; rice blast; disease resistance gene; Pichia pastoris yeast; protein expression
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