BA8E BT H IR AP K FZ WA R0 Vol. 48 No. 7

2020 4F 7 H Journal of Northwest A&F University(Nat. Sci. Ed.) Jul. 2020
R 2% 1 R st JE] - 2020-01-14 17,04 DOI:10. 13207 /j. cnki. jnwafu. 2020. 07. 016

[P 2% H4 B ik < http: //kns. enki. net/kems/detail/61. 1390. S, 20200114. 1125. 032. html

MENFCENEER HLS] EZRIZN
SEPERAEH &

FOoEHMEEFH OKHOY

COUb AR BB R 2 A iy B2 2 e / 52 XA W i 5 A ) 2 [ K TR S 2, BV i 712100)

[ ZE] [EMY 6l & 20N &I E HLST £ 5 B bl ik, 76 R B A &I HLSL (3 85, B IR AW
HLST Wi N £ 084545 30 8% 19 47 F L 3358 Bl . K07 1:] # # pET28a- HLSIc JE A R ik 84, AL B K B #F 1 BL21
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PLAF GEP HLiR R GFP-HLS1g @G 8 H 125k . K45 RY MO gt 7 A% 8 80Uk pET28a-HLS e, 3 76 K W #F
WRG M HEFRMELIE A HLSIe-His, HZ UM AIE N1, Sifb i) HLSIe-His 2 s BT, 6 1 0 A2 I 3] 24
80 ng JFKIEM HLST Tl . Zifk iy HLST B RAS (LR & 3 J5 A4 BT 7K i B i 3R 3K 19 GFP-HLSIc @il 8 0, o fig
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Prokaryotic expression and polyclonal antibodies preparation
of ethylene response gene HLS1 in Arabidopsis

GUOQ Jia, YU Pinze,JIA Min, YU Fei
(State Key Laboratory of Crop Stress Biology for Arid Areas,College of Life Sciences, Northwest A&F
University ,Yangling s Shaanzi 712100, China)

Abstract: [Objective] The HLS1 polyclonal antibodies were prepared and the accumulation of HLLS1 in
HLS1 overexpression plants was detected to understand the molecular mechanism of HLS]1 in response to
ethylene signaling pathway. [Method) The prokaryotic expression vector pET28a-HILS1c was constructed,
followed by transformation into BL21 (DE3) E. coli. After IPTG induction, HLSlc-His was purified via
Nickel affinity chromatography. HLLS1c-His antiserum was obtained by immunization of rabbits. After affinity
purification of antibody,the accumulation of HLLS1 was identified by HLL.S1 antibody in transgenic plants. The
expression of fusion protein GFP-HLSlc was detected using HL.S1 antibody and GFP antibody through
protoplast transient transformation system. [Result) The prokaryotic expression vector pET28a-HLSlc
was constructed successfully and the induced recombinant protein HLLS1c-His was obtained in E. coli sys-
tem mostly as inclusion body. Purified HLLS1 antibody clearly detected about 80 ng prokaryotic expressed
HLSI1 antigen. Purified HLLS1 antibody did not only detect the expression of GFP-HLSIc in protoplast sys-
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tem, but detected GFP-HLS1g in transgenic lines,and the same specific bands were detected by GFP anti-

body. [Conclusion) The specific antibody against HILS1 protein was prepared successfully in Arabidopsis.

Key words: gene responding to ethylene; Arabidopsis; prokaryotic expression; protein purification;

polyclonal antibody

A A K ot i v T L U B B A KR
e Xt PR B 1 Bl AR T FLAE 2 B I S xR IR
A B Bl 26 s i 2, A A RS RO R B
T TRl 23 1 T i 25 ) SF DR AR A ik R TR i 5
(4 o3 A6 A 2 ZE B 4, 3K R T Rl Y A0 2
AR ERAFIE R . HYEEAERREMIETE
i 5 10 vt A5 6 T ik e o e B R R L (R AR K
M L B R VAR AL T A5 A 45 R P ) o A R OR B
A, AR F AT DA A A R IR A R
K3 5 (55 30 3% 52 20900 1 0 400 R T 9% AR 1k 2 B
T A K R R G MBS M e I AR 2
W B R SRR B 2 S ST 2 4 A kAR
JEA ML . HLSL LN E— DL m AN,
HEMEA SHY N-C B BT ALY, 2
38 o 7S 5% 5% ] 7 EIN3/EIN1 (ethylene-insensi-
tive3/ 1) A i HLS1 £ % 5 8 11K F 1 3k
e SR A T 5 4 T B o BRIV A it R DR 2 A
W21~ HLST DJfg ik 2k ALK his] WA AR I B
T ot 25 4 45 400, 2 ik HLS1 M9 101 3t 25 4 i
Jil . 26 W] HLST 76 0 i 25 46 2% 5 #9810 2% o B AT
FEEE R HAL,

ARG LR ST HLS1 JE P cDNA J7 1] 4>
K47 5 B AN R A% R 3k, k13 4l & (1 HLSle
His, il #5077 HLS1 Z 3@ BEPUiA . il HLS1 &
FIFE T RS T o 25 A T ot 2 14 38 A S )
FRAEE W ia xF HLST & AR s, L
HLST (44 %) 2% ) RE BF 5% 290 e filh
L BRI
1.1 Eas
L1.1 A4 AsAEAk B IT 54 B R Co-
lumbia (Col) . hls1-1. Jit # £ ik # & pET28a,
pUCI18-GFP, pBI-GFP #1 KX i #F & Toplo LA K&
BL21(DE3) 3 fy 75 4t A& MR K 24 2 X AE 9 30 Bg
A ) R S AR
1.1.2  E£%3&X# @HHEE DNA R4 Prime
Star ., B 44 V) . T4 DNA % $2:05 .GFP $i & % .
Y E TaKaRa 23 7 s DNA 2l 4k [ i3 7 & L 5Ok
AN S W 3 RAR A AR A w5 R TR I 7

&M H ZYMO Research; 3 [ A 58 42 57 #1315 I
e W B Sigma 23\ 5 8 H R ENE AL KOk
A& A Bio-Rad 24 A ; His #5428 8 F 4l L 3 58
#: Ni Sepharose 6 Fast Flow.0. 45 pm fif§ iR £F 4k %
i, B GE Healthcare Life Science; HRP #51ic Y
FH ARG 1eG. 15 B b5 By a2 AR R A A 5
Trizol iX 7, W A Invitrogen; K% 5% i &, 1 B
NEB;1/2 MS }; 35 %, l§ H PhytoTechnology La-
boratories,

1.2 FEERRIEFHMEK pET28a-HLSIc pIta&E

1.2.1 #éI HLS1 (B CDS #9¥ 3%  MIURIF
B Mut TAIR (The Arabidopsis Information Re-
source) 2R 15 L {7 HLS1 K 7 51, B it 519
HLS1 Nco I F (CATCCATGGGCATGACGGT-
GGTTAGAGAGTAC) f1 HLS1 Xho I R(CAT-
CTCGAGAAATTCTCTAGGGTCTACAAA); H
Trizol FEHRHC 1 J& e M A4 BT I7 1 A 2L RNAL
S 543 8] cDNAL FELL cDNA SRy 54 , 1) FH 5 4 35
DNA E 4 Prime Star #47 PCR #5454 5| HLS1
B CDS 2K 75 (HLS1e) , 3R BE I L vk o
W PCR ™= 4 35 e alifk nl i H 09 Fr Bt

1.2.2 T4 pET28a-HLSle 9 & H
Nco I f1 Xho I ¥ HLS1c FIJFE#% ik # & pET28a
KB Il R B B e B S B8R LL 3 ¢ 1
14 EL I 3%E 42 6 e Bt L34k VT4 DNA & $2i§ LA e T4
T Tl L WIR S 4 5 R AT 3 HE SO 5 o B R S
Py 3 3 BOROE e AR B Topl0, # & R IR %
2R B 7 0 0k ) BH B v B T 7 L B IBUCBORE O 7l
VIME . WP IE A . 3R A )5 A% R 3K 8k pET28a-
HLSlc,

1.3 EHEA HLSIcHis WREE4 K

1.3.1 HLSlc-His & & a9 % B FRL I
pET28a-HLS1c #4k A KT H BL21(DE3) , #tH
BH 1 e B T PR 42 70 21 & 50 me/mL RARE R 1 LB
WA IR AL b IR AR K B X BON Ak
29 1 mmol/L /Y75 5 55 5 N JE-B-D-Bi ALK FUBE T
(IPTG), T 37 ‘Ci 3Rk 4 h J5 AR #BOT &0
F 244 2% bk Lysis Buffer (50 mmol/L NaH, PO, ,
pH 8. 03300 mmol/L NaCl;10 mmol/L BKM) = &
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JED HLST (AR I8 I 2 0 BB 1R 1 % 143

B 5 P T R R AR T R UL L ) Lysis Buffer &
DUVE s 3 o 5 7Y M I Ml B e vl Dk A I 4 AR
HLSlc-His 13518 5K, [A] B i # 20 HLS1e-His 25
F C i His AR5 HEAT 85 1 S BN Al 5 i Uk 45
J& % NitroCellulose(NC) i, il 5 £1 %] I iof Y2 6, 22
J5 1 X TBST (20 mmol/L Tris-HCl, pH 7. 5; 150
mmol/L NaCl; & F1 43 %0. 1% 1) Tween-20) ¥t = i
o A AR 0 B 5 00 BB W kR 1) TBST
VWO B 1 by A B B R — BT Anti-His
(1:500004 CHEMWE; K H, 1 X TBST B 3
U FEIIA 35 P R B 1 50 G&ML (12 10 000) s
SR E 1 h S 1 X TBST ¥ 3 .1 X TBS
(20 mmol/L Tris,pH 7. 4;500 mmol/L NaCl;{&FH
3800, 05% 1) Tween-20) PE K 1 K. i Ja fin A L (4
W A R R g R g R g .

1.3.2 HLSlc-His Z@®¥y XK kikfshit 4
S HLSlc-His Yy JE, tHIE &4 T KRR EH
5 4 B M A 6 S 1 T U EE R ) 50 mL #5720
mmol/L BEM Y Buffer B (100 mmol/L NaH, PO, ;
10 mmol/L Tris;8 mol/L Urea,pH 8.0) 1,5 i
TERE AR AR R 1 h' 0 BE IR 0. 45 pum JE
B 8 s U S 1 B SRR A EIREE 1 2
JE KR AR R 2= E AR, 2 20 mL Buffer B
¢m 20 mmol/L BE ) 1 5 mL Buffer B (fjf 250
mmol/L PR Y% . 2 J5 IR 8 i fT SDS-PAGE
F AL I LA T A T BSA g X B Rk R
B EEE R 1.0,0.5,0. 25,0. 125 mg/mL, ff i1 4li 1k
J B P T TR

1.4 HLS] S REREHG LK

L4.1 ey & Digifb/smE4HE A HLS]c-
His R HiJ5t, 6 4 IR il &Pt s 5 1 K&
FEF o 200 pg/ R EAR A S RG2S E
RV SEABIR S THME T ER R Z G 2
JEInaE S 1R, SR 100 pg/ H 4 IR i
JE R B O L. 37 C AR FE 1 h, BRI S R A 4 °C
VKA I s R B B O ISR I T T — 20 CHRAEN,
1.4.2 Aoyt B 0.8 mg 4lifb ) HLSIc-
His 8 FHEAT 5 DY 9 Bt Jie 368 I H K O 5 JEE o Tl o 200
Y0 7 BRI Y2 (5 )5 V)R 4046 X 8 3F FH TBST vk B
F AR ] Glycine W WGE LS » 4 95 3 4]
Th ZE¥ MY 2 mm® BN H 3 ASH
HLS1c-His $t i 09 8504 1. 4 °C B H 3% R T &K
WEH K H , TBS F1 PBS 43 5 Yk B 3 ¥k 5 Jim A 500
pL Glycine, JR3% & 10 min, & 3§ T 2508 It

A 50 pL 1 mol/L Tris-HCl(pH=8. 0), F —20
CIRAFE . 43 AL 0. 8,8,80 ng 4ifk )5 i) HLSIc-
His & (. L4k 5 ik Anti-HLSI (1 : 1 000 Al
1:5 0000k 4. G&R(1 : 1 0000) K i 17 %
1 J5 B 5 B R A )

1.5 HLSI ZRERENSERERT

1.5.1 HLSl kXM A0KF (DR
TR KB pBI-GFP-HLS1g. Al CTAB J5 2 it
2 JES B A R R I Col M gDNA, DL U g
DNA MR #5519 HLS1 Xho I F (CATCTC-
GAGAATGACGGTGGTTAGAGAGTAC )l HLSI1
SacT R (CATGAGCTCAACATCAAGTGGTTA-
ATAGAG), Jy ikl 1. 2.2 35, 45 HLS1 W
gDNA(HLS1g) B i # & & ¥ I 81k pUC18-
GFP il F7 i 2 J5 3 o g U0 24 H i B 422 39 —
JC#H AR pBI-GFP (% 35S Jii 8l 7 F1 NOS & ) I,
733 84k pBI-GFP-HLS1g,

(DR FLFF YR . ¥ oo KBk pBI-
GFP-HLS1g 5 A GV3101 A B &2 A, @
b R IR R R R R 25 2 0k th B R . B KR SR
Je WS AR TR R B RE AL VR (50 g/ L REWE R R4 4L
0.05% (1 Silwet L-77) v, il 1 4 FF 14 #fe 78 75 4K 15
IR T RIEER . ZEMH RIS R
PPk X LR AT 0 L O BB A8 IE B A K gk A ) i
P BT A B HEATRE R L SRR AR OB T, AP T

TR Iy %578 . B 20 DANTE T, AR

FiF 7 1/2 MS Br 383 1 F SR I8 vp s 55 K 3
LRI AE Y R BN 5 8 LR AR bR R B AR 2
FE A E TR IR . PR R S RNAL LR
k135 1 cDNA Ry Bifi, DL HLS1 Seq F(CGCT-
TACGTCTTGGGCCTTC) 1 HLS1 Xba | R(CAT-
TCTAGAGTTTTGGTTCTTTCAGAGTG) H 5|
YAt IR AT 2 A .
1.5.2 IR A ke k& HLSI & & 64
M (1) pUCI8-GFP-HLSIc [y &, LI pET28a-
HLSlc J#ik, HLS1 Xho 1 F fl HLS1 Sac] R
TR G AT PCR 4754, ok B D)4 91
BOE B Bk, 3k pUCI8-GFP-HLSlc,

(2) J5 A= Jf 44 B i 5% fk pUC18-GFP-HLSIec,
I 4~5 JE o B A 7 400 R T A AR i R U0 4 A
PIMA RN ARS8 1% Cellulase R10 F10. 2%
Macerozyme R10 [ fiff f# & (20 mmol/L KCI, 20
mmol/L MES,0. 4 mol/L H g .22 C R
fif 3 ho A 10 mL #il#% 1) W5 % (125 mmol/L
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CaCl,, 5 mmol/L KCl, 154 mmol/L. NaCl, 2
mmol/ L. MES) % B i fi# W, 11 75 pm JE e it & 2
BLOE T B0 I BV I A IR in A MMg %5 )
(0.4 mol/L Mannitol,4 mmol/L MES,15 mmol/L
MgClL,) , A5 41 M ik B 25 2y 2 10° mL 5 43 551 Wz B
I mL JFEAE AT 3 A 15 mL 208 L 58 18 Rt
HRZH AN I BoAs . 26 2 A8 RIS 3 45 40 Bl A 50 pl &
e BE 5 ki pUC18-GFP, pUCI8-GFP-HLSlc, 2 J5
m A PEG ¥ # (0. 2 mmol/LL Mannitol, 0. 1
mmol/L CaCl,, i & 43 %% 40% PEG4000), % j& X
B 25 min, FJSMA 4 mL W5 %4 1k 7643
RAJGEE L3 B A 5 mL W5 I W& 37 Ui
TSR, BB R R 9 h,

(34 % 1 #2351 Anti-HLSI 1 Anti-GFP

R, CH Y40 S 45 A 100 pL 25 42
W, 95 Chn# 5 min, ST Ry 5 A B iR L GFP,
GFP-HLSlce,GFP-HLSlc (FE &), BRI K 10
p Lo AT B B 28 B 8 A DU — L 43 ) A anti-GFP
Al anti-HLST, %} 3040 531 0 291 BR(G& M) Fil 2
Bt (G&R),
1.5.3 #AERMHF HLSI ZGaagtenl HAEL/2
MS 5 55 FIEA K 7 d i B AR B R gy Col,
his1-1 #l pBI-GFP-HLS1g #1.%#2 F 1.5 mL &
TR SR P S B 1 AT B SR B A R
ERERN 20 pL, B BRI 15,2 795,

2 HREIr

2.1 HET HLSI EFRBMR R 1E

Trizol J7iEH2 I 2 J4 i B A= AL o7 Col i
B ORNA, A RNA 8 %) cDNA g, HLS1
Ncol FHfl HLS1 Xhol R N5|H, ¥ &2 KN
Z) 1200 bp W HR A Bt HLS1c(K D,

M 1 2

M. DNA 4y Fit;1,2. PCR # # fir i HLS1 CDS Ji Bt
M. DNA ladder;1,2. Amplified HLS1 CDS fragment
B 1 BIESgF HLSL &5 CDS i1

Fig. 1  Amplification of Arabidopsis HLS1 CDS
2.2 EiZFEEHME pET28a-HLS1c L E

¥ H A R Bt HLS1e FJE A% % ik # 1k pET28a
23t Neo I il Xho 1 WUEGYI G $E4T 7 #2  $2 BCPH 2%
B TR R TORL , B VD B8 UE & AT 1 200 bp A2
AW H R B ALy 5 kb [ 2 1A 5 42 . % 4 ROk

pET28a-HLS1c #E47 M . Ml /5 45 5 TAIR
FE g HLS1 4a B HE 7 51) 58 4= DCHE . 6 B R 4636
#H ik pET28a-HLSIc # & i T (| 2) .,

M 1 2

1200 bp

M. DNA 43 F4231,2. pET28a-HLS1c ffiki Neco T Fl
Xho 1 W) 45
M. DNA ladder;1,2. pET28a-HLSlc digested by Nco [ and Xho [

2 JERRIBEA pET28a-HLSIc )% E
Fig. 2 Identification of pET28a-HLSIc

2.3 EHER HLSlcHis RES4AL

B IR 18 Mk pET28a-HLS1e ¥ A K 1
PR IR Pk BL21(DE3) . [ 3 7. 1555 5 il 3 i)
AR V55 W 37 ~50 ku b7 1 X A EH
R . RS TS BT 2E1T SDS-PAGE £
W R BZE A Z A TUE R EAEA 2
DAL IR TS XAE TR . 224 A 5 BN S A I JHC ]
Anti-His PR ] . FHEHE H HLSlc-His S

150 ku

75 ku

50 ku

37 ku - s HI Slc-His

25 ku iy
20 ku

E v @B Anti-His

M. % 94 F ik 5 1. BL21(DE3) /pET28a HLS ¢ 5 5 fi 1 i 5
2. BL21(DE3) /pET28a-HLSlc 35 H ik ;3. AW H G Fil s
4. BT UL TE
M. Protein Marker; 1. BL21(DE3) /pET28a-HLSIc before induction;
2. BL21(DE3)/pET28a-HLSIc after induction;3. Supernatant

after sonication;4. Pellet after sonication
3 WY Fk pET28a-HLSlc 195 5 ik
Fig. 3 Induced expression of pET28a-HLSlc
B E A Y RE 3 5 #E17 SDS-PAGE #1 i 46
1k, 35 AR S He BE S 40 1..0,0. 5,0, 25,0, 125
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mg/mL {9 4= Il 3 & [ BSA b XF B Al 11 B 464k
HLSI A= E N 0.8 mg/mL(K 4),

M 1 2 3 4 5 6 7 8

75 ku

- e -
50 ku

37ku W —

25ku

M. HH /> Fib;1~4.1.0,0.5,0.25,0. 125 mg/mL 41 7EHEH ;
5~8.10,5,2.5,1. 25 pL #lifb )5 HLSL
M. Protein Marker;1—4.1.0,0.5,0.25,0. 125 mg/mL BSA;
5—8.10,5,2.5,1. 25 pL purified HLS1

B4 slifh HLST 2 [ 5
Fig.4 Quantification of purified HLSI

2.4 ZEEHMAE Ant-HLS] WH & 51K

e aliAb iy E 2 5 1 HLS1e-His /E BBt 4 IR
G35 5% G Tl A DL IR SR UK Hhe O K i WSO Jo i
M F —20 CLRAFE. 43 B 8 Fl 4 pg HLSIc
His EH . PR PLIME (1 : 1 000) Jy—Hi. G&R
(1210 000) 2 L i 47 H 1 e 5 B 30 A6 I, 2%
(&l 5) R, AT LA M ks il 1) HLS1 2 .

M 1 2

50 ku

37 ku

M. 5 F 1,2, gifkfg HLS1ce-His 47
M. Protein Marker;1,2. Purified HLSI antigen
B 5 HLS HLifi g xF HLST 8 [ il

Fig.5 Detection of HLSI with its antisera

2.5 SBHEEHRM Anti-HLS]1 By4L

¥ HLSIc-His 2 H H ) &7 ) T JF 4] TBST
Ve B 2T AR 25 R IR Y /N B 5 HLS1e-His $T 1L
THASCHEE 16 hs K H » Glycine Y B 153 1) 8 4l 1+ 1Y
Z YA Anti-HLSL, 43 51 % B 0. 8,8,80 ng 4l
)5 ) HLSLe-His & H - $ 5T 20 5 & B 1 000 £
A5 000 A5 I HEAT 25 1 S22 IV AGz Y o 25 2R (&1 6) 3%
B1.5 000 f¥#i B8 i BT A7) BE 1 b A% D 21 2 80 ng
) HLST # .,

SR HLSI (5% 3k K £ 5o e bt A4 6l % 145
M 1 2 3 4 5 6
50 ku
- - ——
37 ku

M. EH /> T4 1~3.0.8,8,80 ng i) HLSIc-His 45,
1: 1000 FB)E ) HLS HifAk ;4~6.0.8,8,80 ng ) HLS1c-His
PUlE .1+ 5 000 Fi BEf5 9 HLS1 $rik
M. Protein Marker;1—3. 0. 8,8,80 ng of HLLSlc-His antigen,
131 000 dilution of HLSI antibody;4—6. 0. 8,8,80 ng of
HLSlc-His antigen,1 : 5 000 dilution of HLSI antibody

Bl 6 HLSL Hkxd HLST & [ K
Fig. 6 Detection of HLSI with its antisera

2.6 HLS1 3REMEFHKRENEKE

FHACKT T i A6 15 4R 15 0 R 3k HLST %% ik A
Ytk & pBI-GFP-HLS1g #1 fl pBI-GFP-HLS1g
#2, ¥ Col.hisl-1 Ml pBI-GFP-HLS1g #1.#2
FPAETE 1/2MS i3k B s 52 3 d J5. IR 7 7]
H1. 5 Col A EL . ALs1-1 To i 25 44 56 4= i 2K, 1) 4 2%
Btk R pBIFGFP-HLS1g #1,#2 W WA,

1

)
w
=

1. Col;2. his1-1;33. HLS1 it FikMitk #1;
4. HLS1 i R IBMH # 2
1. Col;2. hils1-1;3. HLSI1 overexpression line # 1;
4. HLS1 overexpression line # 2
Bl 7 ad3Rik HLS1 IR IT bk 3R 0 T 5 4 2 7
Fig. 7 The apical hook phenotype of HLS1

overexpression lines in Arabidopsis
FRHCLL EAE Y S RNAL LR #1531 cDNA
HB AT E i RT-PCR Bk, B kS R (18 8)
R, 5 Col ML, ¥ B A #k & pBI-GFP-HLS1g
#1.#2 W, HLST JE8 SRRy RN R E B,
1

2 3 4

HLSI1

ACT2

1. Col;2. his1-153. HLS1 jd FikMikk £ 1;
4. HLS1 3 Rk Atk £ 2
1. Col;2. hils1-1;3. HLS1 overexpression line # 1;
4. HLS1 overexpression line # 2
K18  HLS1 £k # RT-PCR Al
Fig. 8 Semi-quantitative RT-PCR for detection of
HLSI1 expression
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2.7 HLS] ZREFREHERERNSEIE

(R P S SR A OB NE S NN
pUC18-GFP-HLSIc 54 JFU L #% /b A J5UAE T fR
HREE R R L 2> B HLSL iR #1 GFP 4t
PRIEAT 8 R B A I . BT 9-A o, X R T
LA E] GFP-HLSIc. it 38 GFP-HLSIc B & &
1RGSR A BRI 2 69 ku By H A 4541 s GFP Hii ik

1 2 3 4
75 ku
‘a, Anti-HLS1
N e AR
25 ku

K452 (& 9-B) s AR R B4 =5 5 . GFP
B VKB A B KNy 27 ku () GFP & H i %Kik
GFP-HLSIc filt & 8 B /9 9k 8 K2 2 K /N 69 ku
MR B S5 9-A R A S M. T
FAROEREN HER LR DL
WETH 5 9 HLST PR es 520k 3R 5w . BE A 45 57 4
R Y R IKR HLST HH.

1 2 3 4
75 ku. .
. . Anti-GFP
i
[IE=RAR JEN
Ponceau S

1. JFAE {2, GFP % [1;3,4. GFP-HLS1c @il & & 11
1. Protoplast; 2. Protein of GFP;3,4. GFP-HLSIc fusion protein

B9 T Z s BEDUM A 40 ST P 0 A R R HLST (A) (GFP (B) 3 H A

Fig. 9

Detection of HLS1 (A).GFP (B) protein expression in Arabidopis mesophyll

protoplasts based on the polyclonal antibody

PEEUTE 1/2 MS #5375 FORBAER 7 d B4
R R I hls1-1 AR fRRT 3 2638 T3 A9 A &K
F1L 48 3 HLST $iiRF1 GFP ik 47 8 13 fo s B
PRI, 250 (B 10) R L 7E 50~75 ku 4b A B i

12 3 4
75 ku . w#| Anti-HLS1
50 ku -

A

(9 8 AT S 1l 5 32 ) GFP-HLS1g 2974 69 ku,
YW HLS1 2 g B 50 MR AT RLRR S 2 U000 48 g JF
HLS1 &H.

75 kui
50 ku

1 2 3 -+

W - Anti-GFP

1. Col;2. his1-1;3. HLS1 pd ik Mikk 154, HLSI fi%%iﬁ/fﬁﬁ?# 2
1. Cols2. his1-1;3. HLS1 overexpressing line # 1;4. HLS1 overexpressing line £ 2
10 BT 2wl s ST Y 7k HLST (A) \GFP (B) 4 17 19 Ao i)
Fig. 10 Detection of HLS1 (A),GFP(B) protein expression in Arabidopis based on the polyclonal antibody

3 W ik

1990 4F , Guzman fl Ecker™ 38 53 jiti i 2. 4% &5
— WG 5 B AN BETE B T3 25 440 14 his] S8 AA, 2
J&i Joseph [t 4 i i 75 21 HoAth 33 A~ 2 B3 55 A 7]
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