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5-Enolpyruvylshikimate 3-phosphate(EPSP) synthase(E.C.
2.5.1.19)= H}EEZE olu] -4t Aﬂf;}-%‘]ﬂi(]7)oﬂ/{~1 7}AF A o
T &4 % kb2 )3 el phosphoenolpyruvate(PEP)YE =
vt} 7]#lel  shikimate 3-phosphate(S3P)el] transferd}od
EPSP2} PiE whE<of v} EPSP synthase: 223} A&
ol dut WS = &Aald, A% whezlole] EPSP syn-
thase+= monomeric protein®]v}(7,17), fungi®] EPSP syn-
thasex= A&7} wtelefote] F el we] ofAl 7129 7]%
& iz aroM H3HA el g pRoR whEelalrh(4). EPSP
synthasc®] EA4l & shipby=, PEPE 7|HZ ARgs= clE
HAEIeE g, PEPE = M v)Al g Algghels Aol
(3). EPSP synthasee] ¥ v}l& Exle 73 uhgspxjon
PEP-dependent & 45 3= EPSP synthaseZ A|9J3 v & &
47} PEPS] O-P bondE 27 3}l= ukd, EPSP synthase:
C-0 bond % £73}0] S3Pell PEPS Hahch(2). o9} 7+
T 522, EPSP synthase®| 7}# &} inhibitor 2 7H¥F% N-
phosphonomethyl glvcine(glvphosate)O] PEPE A}4-3}= t}
B B4 Aol od3ks =R ¢t EPSP synthase®] &
Mub-g- A o g o A3l <lglo] %}Elr. PEP2] ftransition
state analogue?! glyphosatei= ©]-2- MonsantoA}el| 2] 7jxtsl
)|z 2, EPSP synthase2| 7] 3 PEPel| tjs]4]& com-
petitive inhibitor 2 2F8-3}4 (3,13, 20), S3Pe)| ths4{= un-
competitive inhibitor & 2H-8-84c}(3,20). Glyphosatet= &5 ZJ]
Welli= Eals}A] ¢4i= EPSP synthase S target 0.2 &= ¥
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phosphocellulose resinol| é‘ﬂ%}‘,ﬁt}ﬂ 7132 shikimate 3-phosphate2} phosphoenolpyruvatesi)
5 wildtype 849 22 34 EAL Yo}

F AFEE 23 FE A Far) gle AR vy
dch(15,18,23). 12iv}, glyphosatet= =ta3} A}Zof| mH
2hgshs e AlzAlol7] wifel, AHES 5Es)r] Ao
@ FHoR ABehE 5 1 Al Ae] Slche wl
o] oh:],

2 A8 dell =, EPSP synthase2] glyphosate Z3}5-¢| &
1A A opEke] mutantE: G vhg, el mutantE 4§
Al screening® 4= 9J+& v <l phage display WS E3)
glyphosateol] WJAJo] $l3= EPSP synthaseE A&}, &
o7 glyphosateol] WAde] = AES utsl Ao
24¢k. Phage display B} (5, 1138 &3 whal-S M13 phage
- filamentous phage?| coat protein}2] fusion protein A}ef
2 Wl A A o gkl alo| phage EHlo] £E5 L2 sh 1)
Ho g 4= AR == 71 o]4ke] mutant cloneg %29
screening® = 17] dl&oll, 5A 34| clone2| AW (12) ¥
k2 548 2es Wy sl clonee] AIYE(1) Sell
7 qlrh. Z22v}, phage display o] A}5-517]
, " E thilAlo] periplasmic space B +45]
ofob sl = Al BHE ol @) B elveldi
EPSP synthase+: g A7) Lt}] periplasmic space & 40%]
A Eh e system 2 28 sHlsl v} slglon,
3% EPSP synthaseE 919 ;i% A$- 1 54 BAS wr}
A EAE 4 AEE s diEk wE g A Zﬂ system-3-
shatstaal shedct.
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A2 ZF, plasmid 3 A|Q}

EPSP synthase "&lol] 2183 7+5 BL21(DE3) ¥ vector
ol pET-25b+= Novagenol|4] lateiom, Ao A3k
Ni*"-affinity resin3} phosphocellulose= 7}7} Qiagen3} Sig-
macl| 4] -9l3ledct. Tag DNA polymerase, Sfil, Notl, Neol,
EcoRl, BamHIl & 4:+= Promega, Boehringer Mannheim, Ta-
karael 4] -9]3}gr}t. Malachite green, phosphoenolpyruvate,
tergitol 5 Aok B Sigmaoll4] E9llglon, £ =
2] Zleo]gir}. Shikimate 3-phosphatei= Dr. Amrhein(Swiss
Federal Institute of Technology Zurich).®. 2 %] )| 3-1to} A}
sjetr.

Polymerase Chain Reaction(PCR) 4 pET-25b29| 22
=

EPSP synthase 325 35%3}7] $13F PCR-& 100 p/2
uEg-4ell, 20 ng®] E. coli genomic DNA, 77+ 100 p mole]
EcoaroF1 % EcoaroR1 primer, 0.25mM dNTP mix(0.25
mM dATP, 025mM dGTP, 025mM dCTP, 0.25mM
dTTP), 1X PCR buffer(Takara), 5 unit®] Tag DNA polyer-
ase(Takara}& ARg-3}o] $=33}oir}t. PCRell AM-& primer)
A7l o3 29k}l EcoaroFl, 5 CTT ATA GAT
CTA GAG GCC CAG CCG GCC ATG GAA TCC CTG
ACG TTA CAA C 33} EcoaroRl, 5 AAT CTA GAA
TGC GGC CGC GGC TGC CTG GCT AAT CCG 3'. PCR
off A28} 7]7]% Equibio Thermolet %= Perkin Elmer
96000]9l o PCR =H-& v}e-a} 7okt 95 Coﬂ/\]rl 35
7b %7] denaturation 338 42803l 3 denaturation(95 “Ce]
4] 1), annealing(55°Cell4] 23), polymerization(72°Co)| 4]
3F) AL 30 cycle s8)sld o 72°Cel| ] FHE 1087}
uhg-Al7lel. 225 DNAX phenol/chloroform extraction 3-
off ethanol@ A7 Ao, Neola} Nod FAs
xelatedvt. o] DNA+:, Neolst Nofle® Auhsl pET-25b
o} ligationA]Z! t}-&, BL2I(DE3) 4728 3221314 7)i=0)
ARg-stel o, o] #AS Es) 912 cloneg pET-aro2} v

shsict

Induction 3} CHHE F£&

Ampicillin(100 pg/mfye] EoJ9l3= 2ml LB brothol| 4] v}
A wieFgt pET-aro clone-3- ampicillin(100 pg/mfye] Soig)
= 100 m/ LB brothel] 1:1002.8 3]43lo] 3 25°C, 30
C, 34°C w3 37°CAA] 0.Dyp=0.70] = uﬂv}z] fekste]

th 7L ol IPTGEE S5 I mMYE Y7 & 34071 &
ob % 2of|4] wioFsled EPSP synthase ‘:’La*]ﬁt}

Periplasmic extracti= ®}e]2]e} pellet-2 osmotic shock 2]
sted dglomy, too by vho-3t 3ghe). ubele]o} ujokel
£ 10°Ce A T000x g 2087 U4l He)sle] 918 pellet
& 8m/2 sucrose §-H(20% sucrose, 30 mM Frls—Cl, pH 8.0)
of &etgl &, 32 /2] 0.25 M EDTA(pH 8.0)8 #7}s}o] 30
Ceofl A1 1032 A8 Aedsioict o] sample-d 7000 g
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CHA] 103 Bob 4] Belsto] 932 pelletd 3.6 ml9] ice-
cold sterile ditilled water(SDW)OJ] Hebsl 1 A 8o 10%-
7t AElEbdnl o ohS 108 S 994 Bajale] ole Ab
%Yo periplasmic extracto]g] 21 o]u) <l pellet2- A &7
H soluble fraction % insoluble fractiong 9ld] AR8-3}ad
c}. Soluble fraction-2, ule]2o} pellet 4 m/ SDWOH et
gF & Soniprep ISO(MSE)S- Ak&-8}o3 14 micron©.2 52 v
qF 43] sonicationd} TS, 10000 gol|4] 203 ral J4l 3
2] ato] AFSol g #gF 7elel o], pellet-& insoluble frac-
] AREskedh. Insoluble fraction-&. pellet 4
mle] 6 M urea 2 o]z AF2oll4] 2417} o) shaking &} ¢}
& 10000 % goll 9 2037k 214 Helalo] ole- AlZelo]glc),
2] T ol 4] 10X PAD buffer
(100 mM potassium citrate, 10 mM DTT, 4 mM ammonium
molybdate)= 19 volume®Hg- 3 7}slelct. SDS-PAGES &
F-A1El ool

tion2 2

$'¥- periplasmic extractol] =

&) soluble, periplasmic, insoluble fraction-&
7F fractionol| 41 10 W& ARg3te] palaleic),

EPSP synthase M|

Ni*"-affinity chromatography & §3F 4l 232 Qiagen
2] Ni-NTA assay protocol-3 uwhebch. 100 p/e) periplasmic
extractel] 100 u/2) Ni*-affinity resin, 300 p/2] SPN buffer
(50 mM sodium phosphate, pH 8.0, 300 mM NaCl)& 2 7}s}
SL 30 g/ EFe] #¢lov], Microfuged 4 30% %of
A e g 500 u/ SPN bufferz 4 #1. 500
P/ 0.1 M imidazole 2 % Wl 8lE-&te] washing3}git}. Elu-
tion< 200 pl 0.3 M imidazole 5 AR&stod $ala)gd o
elution 412 A ¥ wbE-aheic}. Phosphocellulose-Z- o] &3}
AA Aol 1=, 100 ul periplasmic extractel] 100 u! phos-
phocellulose resin, 300 u/ 1X PAD buffer& H7}abyr 287
7 Al inversiond}o] Ho]Fgl oul Microfugeel] 4| 30% %
Sh 24l Balgh 2 oresing 200 ul 1X PAD buffers 4|
washing&}¢1t}. Phosphocellulose resinel] -8 EPSP syn-
thase+= 0.5 mM S3P¢} 0.5 mM PEP7} Lef ¢l 1X PAD
buffer 200 p/=2 clutiond}edch. Elution I}71-& ) W whis)

it

, resin-g-

Enzyme assay

EPSP synthasc2] &4 522, Nafziger 52| ubH(14)S
whgk o v}, HhSabEel PiE Haksl= wb S mulachite green
dye assay method(8Y5 ARE-3l¢lt}. Assay buffere] FAe
50 mM HEPES, pH 7.0, 0.5 mM S3P. 0.5 mM PEP. 0.1 mM
ammonium molybdateo] it} Assay buffer 90 pfof] thwl =zl
sample 10 plE ol 30°CellA 124174 HoF ubea)z) &
malachite =41 2]2F(4.2% ammonium molybdate2} (.045%
malachite greend: 1:39.8 412 8-of Smlof| 24 tergitol &
100 W/ A7Hek g-od) 0.8 mlS W 157k wba]g) L} - 429
sodium citrate -8-21 100 pu/-& ?’7}6}01 ou, ek 30Fo] AHu}
8J' 31‘7— O-Dm)n“% ‘E’nl‘o }o&iL}.

Western blot analysis
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Western blot2- periplasmic protein % Ni’ -affinity chro-
matography-&- 33 %2- sample-2- 12.5% SDS-polyacrylamide
gelol] A7led &3l —?—— of s=aaledrt. #7)od =2 40 mA, 100
Vel 4 1A17F 30% S<F aisld o 7 3 nitrocellulose
membrane © & clul —3; 10°Col| A 2417F %52} transferA] 2
vl bl alo] %74{1 membrane-2, 2% BSA7} X7bEl 1x
TBST buffer(10 mM Tris-HCI, pH 8.0, 150 mM NaCl, 0.1
% Tween 2002 4°Cell4] ¥H4 blockingA]7] ch&, 1x
TBST bufferol] anti-HSV- lag antibody & 1:7500°.2 3]s}
of P& £l 30mle Y 24)7F ok A4 ESoln
4] wke- A7), Antl—HQV-tdg antibody 2] detection w42
Amersham®] ECL protocol-3- whitr}. Primary Antibody 2 X1
2{8} membrane$ 30 m! 1x TBSTZ 547} 33] washing&}
& 1:75002.2 3438k anti-mouse/horseradish peroxidase
conjugate 5 AR§-8ko] 2417F ok Aol 4] el wHekale] o
=7]E A7& ¥ 2mle] ECL detection
A7 ohs "@Aaks)

1, membranc®)
solutiong ol BF2-A]7) 30 Aol a] w2
Oﬂu}_
i),

dn 2 g

EPSP synthase FMX}2| cloning 3 CHHE g

ek obv]i sl MEAdd 29l shikimate pathway(17) 3
oA 2 4x2) EPSP synthasei= 39| 224l glyphosate
9] target & Aeld|, glyphosateo]] # &2 wlx] ol EPSP
synthase®] 7S 2ls] 9-41 EPSP synthase S oz} 4ls)
W ot M systemS SlsnAl slelck ol% 9l
EPSP synthase®] 32} aroAYs Z2Y3}22} Genebankel]
A E. coli?] aroA 1AL 73 Msled 97 43S olopd] v}
. 01E AR primers AAFSIITE ©) primers AHg-3)
of PCRS 5-al8}9] ovd, PCR Z3} 13 kbe] aroA §31x}2

EPSP synthase HSV-tag HIS-tag

pelB leader

pET-25b

signal peptide/mature EPSP synthase junction :
H.N-MKTLLTTAAAGLLLLAAQPAMA-MESLTLQPIA-
signal peptide -——— —— EPSP synthase
C-terminal region:
EPSP synthase — — pET sequence
FPDYFEQLARISOAAAAAL EIKRASQPELAPEDPEDVEHHHHHH-COOH
Notl HSV-tag His-tag

Fig. 1. pET-aro clone. E. coli EPSP synthase gene was inserted
into Ncol/Notl restriction sites of pET-25b. In this construct, the
EPSP synthase is cxpressed as a fusion protein having a signal
peptide(PelB leader) at N-terminus and HSV-tag and His-tag at
C-terminus.

EPSP Synthase®] o2k wlal 3

d9ith. o] PCR AME-S pET-25bell Z2uJs}elon], pET-
aroz} "9 s}odc(Fig. 1). pET vector] 7-9- Abalxl &= =}
2| o] T7 promoter ¥ lac operatorel] 2]af4] x|,
IPTG2| #H7}ol| ofsl vbgdo] f%lv}, wdk pET-25bi=, A
A== F312ke] kel pelB leader sequence”} §)od, whul
Ao] Wed%] 739 periplasmic space @ $4% 2= 914 19}
¥ vectorolv}. pelB leaderol] = %3] xlq] signal peptide(24)
ol e} 7Fo! N-terminal F-9]ef] 937]A ofv| Al @ 3=e} ®
Holl Al ofwlesle] glr}. gl EPSP synthaseo}e|
A §-$lell Signal peptidase 12] 214 %9181 Ala-X-Ala(19)
7} 9 01 pelB leader7} At -9 wildtype EPSP synthase
oF H2h2 N-hohg 7hal o o Alslch(Fig. | #H3).
EPSP synthase& gk A 4ks] LH7] $ 3t $-4, pET-aro
cloneg 37 Cofl 4] induction/\] % periplasmic spaceel] ¢J
<= soluble proteing FZ3} v}-& SDS-PAGE% )l zAl3)
el e}, ”}“o‘]xl'- ol 2] o oAb R T} He 7oz
vlept=d], w3l El EPSP synthdse‘i} insoluble formo_iZ g}
=02 71 oAl Z:ARshr) ¢leted, 37°Cel4] induc-
tionA| 7] wlelle]o} M| Eell4] ztzb soluble, periplasmic, in-
soluble fractionS- %12 & SDS-PAGEE 3)sle] 4la)
A3}, k2] mlR)e] msoluble formo. 2 Elvh= 718 b
Astdch(Fig. 2). Schein(16)S E. coliol| 4] shulz] & H'—CP
A7) o efof 2ol wlel uhgoizjiz upuialel
bility7} = 7| o8-8 nwrowy eluby o g e iL"* SR
Fshd inclusion body A8 £ 4= glu}ir Wwal u) g)
o, ¥ <d-7-¢] th4kel EPSP synthase®] ° —?Oﬂgﬁ 219 03
g ub=x Zabslzl 2 oshedvh. 25°C, 30°C, 34°C e
37°Cel| 4] zbz}k CF”‘JXIQ mduction*]?l |2 S A = v
25°CS] A gl whgo] WAHew QA whEelHon,
periplasmic space® 45 = oh é}_‘i Abedd] Zedch 30
‘Ce} 34°Coll41+= insoluble form®.t}i= soluble form(4] ¥ %!
2] soluble torm % periplasmic spaceol 9)i= soluble form)

"‘ i

oZ ] wol] wEolx| periplasmic spaceiL AThE 44

Hi A2z vlepytoh(Fig. 2). B3], 34°Coll4] induction 4] 7}

74§ periplasmic space 2 $5¥| 1= oo} v}ab we o
PBTy a0ty M (9% ey
MSPIL S PISPI MSPI SP I

Fig. 2. Expression of EPSP synthase at various induction tem-
peratures.  Proteins  from intracellular soluble fraction(S), in-
soluble fraction(l) and periplasmic extract(P) of the pET-aro
clone induced at various temperatures(25°C, 30°C, 34°C and 37°C)
were analyzed by 12.5% SDS-polyacrylamide gel electrophoresis
and Coomassie-staining. Samples from the bacterial cells har-
boring a pET-25b vector without aroA insert(C) were used as
control.
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vhepol

ole} Peo] 2ol ule} periplasmic spaceiE 4%+ ofF
7} solubility7} 22}z = 718, Stader®} Silhavy(19)7} 2|
gk upe} o], wbgoix]= chilale] 2o wle} 2 vl 4g)
Fa7F welAo o] 2 als| secretion?] A& ¥ solubility 7}
cheba] 7] o el 7oz Azksl 4 o]c} Lo o7k ek

b sbale] SAdel wet debd 4= glizul, Schein(16)
2+ =2 oo 2% oA % inclusion body7} # dAIE =] o

i osblAel BAS Mgk A9h ok proline gheF, <o A
sk uli= opr|imate] Lo Eafsh H-9)9) Eaf 7
metal iong2}e] A3 o) FLxHel ERle] glctw W gl v}
2Juh. pET-arooll 4 8FEo{*]+= recombinant EPSP synthase
2] 74 §-, proline 3+eko] LZLL ol ohr|u(signal peptide £
A 2)gk el 4] 4.7%), <7 AsHE i ofn]izate] olsz
o EAEhE FHx i Zlow vlepgdr) gk, MI13
phage®] sex piliz} A2 3AJ=) 7] §)a) 1= whezfo} wi
oF 2127} 34°C o|Abe- w]ojo} shizv|, 34°Col| 4] EPSP syn-
thasc7} who)] AJ4FEw], & periplasmic space & A2 54
7] uf-F-oll, phage display M-S HQsp=v] 2 Feli=
18 zlos Azhelch, i}, EPSP synthaseol] MI3 phage
2| coat proteing fusionA|z 4 7 Ay} depal 5w
7] well, 2 Adde] el system3 A phage display
o H4-& af+= induction 22| °d3RE viA| FA}EF HQ
}oalg wlelvh

pET-aro  cloneS inductionA]# 812 whui=l.g- SDS-
PAGES %3l #4138t 43, major band 2 viepd chlxlo
A7)z °F 50KDagl #o® viepgbed], o]eigh whwlal
bandi= vectorBh 9)v= 7A9-ofli= vjeh}#] erelri(Fig. 2). EPSP
synthase-5 pET-25b vectors AR&shed w7 742 C-
terminalell His-tag % HSV-tage] fusion®! whwa 2 wiEo]
A3=l(Fig. 1 #%). SDS-PAGEe!| 2= wildtype §4-2 =2
717F 49 KDagl 7o g vhehghrlar ®ars]e(9), £ Agle
1} o1& major band®| 7)== olAbx]i= =7)e) & 5 g}

0>:L r‘

Ni**-affinity chromatography= E8} EPSP synthase2| X
Hl & detection

ok4 71438k wie) gFeo], pET-25b vectorg Al-8-8fe] thy
A48 kA7l A W E]= gl o) Coerminalell His-
tag¥t HSV-tagel ol7] wiitell o|& whizl x| 2 de-
tectionol| o9&k 4= 9Jr}. His-tage o]+ by & Nitt
-affinity chromatographyo|si=t|, o718 o345 6702] His
residuc7b Nit'oll Zgbshs 718 o8t Fe| wpyolr)
EPSP synthase?] elution& (.3 M imidazole 200 p/2 A1 A)3}
oli=vll, 3 WA clutionel|4] 7{2] ».¥- EPSP synthase7}
clution¥] 3= 71-& 2eldl 5= glejct. Ni:*—affinitv chromato-
graphy 2 EPSP synthase 5 % 4%} t}-& SDS-PAGEE &+ Z
Y= Fig. 3Ael| xal nie}l ko], Nl "-affinity chromato-
graphy-& %3] EPSP synthase & 2| 2]&F o P52 wiulxlo]
A= 7o g vlepgdul, gk, pET-aro cloneol| 4] wh&d %]
L 2lg. SDS-PAGEE Es] H-23F % anti-HSV-tag an-
tibody & ©]-8-3}¢] Western blotting-& 3to] B Z 3}, gel 4
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(A) M C PN (B)

C PN

QK> -
6K> e
il @ |

Fig. 3. Purification of EPSP synthase by Ni*-affinity chro-
matography. Proteins purified by Ni-affinity chromatography
were analyzed by 12.5% SDS-PAGE(Panel A) and Western blot
(Panel B). C and P represent periplasmic extracts of the clone
containing a pET-25b vector without aroA insert and the pET-
aro clone, respectively. N represents cluate samples from Ni“-af-
finity resin.

Oﬂ major band 2 vlepet ghulAlo] HSV-tagg- 71z ghudz

<+ pET-aro cloneo]41 uF&o12] recombinant EPSP sy nthasc
S5 #elE 5 slsdoh aroA 2L gle] vectordh gla= vt
glefope] Aol ofelgk bandE e S glalci(Fig.
3B). ol4el AakE- e, pET-25b-5 o]-g-slo] baixl EPSP
synthases=, oA=& &, Hi% -tag 2 HSV-tago] fusionl
izl Abe 2 ghiredz|, o] & His-tag W HSV-tags %A

o153 S 9les aale + glalel.

2] detection©]]
Phosphocellulose chromatography 3! recombinant EPSP
synthase2| &4 EHM

gt EPSP synthase+= phosphocellulose resinel] 7 &hs}i=
4ol ] W10, o)% ol Bslel AT F olt
Phosphocellulose  resing AR8-8fo] A Agt A}, wildtype
EPSP synthase®} v}#7}%| & phosphocellulose resinol] +43
th7b 7]Ael S3P, PEPE AREsle] clutionAd 5+ ¢l&-&
gholgl = glgdv} Periplasmic fractionel] 9J+= EPSP syn-
thasce] 48 =& o}t pET-aro clone® olilz} vec-
tor DNAWE 7125 l%j— cloneol| 42z #Alo] gli= 7o
Llepytc). o]z & B Aol 4] Al-g-8) F 54 A ubo)

B ukge] Aol PiE A \lo k= wliloly,

1

od

periplasmic
Lol 2laf 4= PEP =i S

wial Ao Akl

spaceel] Q)= phouphatasu’] ik
Pl Pk g 4 9]
phoA -FHz}e] 4152l alkaline phosphataset= periplasmic
spaceell 9)3+= phosphatase®] hEH <l ofo|rh(6). -reli}.
phosphocellulose resing ©]-8-3Fo] EPSP synthase-5 4] 7l g}
Lol 3-8 ER3F AT}, vector DNARE 7FA] 50 ¢li= by
elobs induction A}A wieFRE Aolliz Al Aell vhehigl
Aol Aol glefziu}, pET-aro clone2] 7 -$-olli= 4 4] Fof
te i 8ol 9l Zlo s vlelyte(Fig. 4). o] k3 At
5=, periplasmic spaceell ¢1ul phosphatase7} phosphocellulose
chromatography #}%Jol|4] A 4%l wji-0 2 welrl &hd,
phosphocellulose chromatography 2 %3 A8 4% Niv'-
affinity chromatography & %3l A8k 7y} yield7} wFot

s =d](data not shown), ©]71-% periplasmic spaceel] 2ol ¢l
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600 —

< vector

500 — pET-aro

pET-aro

vector

pmole Pi released / min

-+

4 'l

L) T

eluates from
phosphocellulose

Fig. 4. Phosphate-releasing activitics before and after phos-
phocellulose chromatography. The phosphate releasing activities
of periplasmic extracts and cluates from phosphocellulose chro-
matography were analyzed using the same assay buffer as used
in EPSP synthasc assav.

periplasmic extracts

phosphatase  @j-7-ol] phosphocellulose®] phosphate group®]
wojx vzt EPSP synthase”} resinel] ZF 7 3ka}#] B3l o5
ol e A7%lc} 2 phosphatase”} &)l S, 2
phosphatase 7} phosphocellulose chromatography }& el) 4] 4|
A 5|7) sk}, phosphocellulose resin®] A zll58 #]skA 72
ot Azkgke oleldh RAAE s daEtr] SlelA
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ABSTRACT: Overexpression and Periplasmic Transport of 5-Enolpyruvylshikimate 3-Phosphate Synthase

in E. coli

Nam II Kim, Jai-Yun Lim and Tae-Ju Cho*(Division of Life Sciences, Chungbuk National

University, Cheongju 361-763, Korca)

5-Enolpyruvylshikimate 3-phosphate(EPSP) synthase is the sixth enzyme of the shikimate pathway that syn-
thesizes aromatic amino acids. The enzyme is a primary target for the glyphosate which is a broad-spectrum and
environmetally safe herbicide. As a first step toward development of glyphosate-resistant EPSP synthase, the
EPSP synthase gene(aroA) was amplified by polymerase chain reaction and cloned into pET-25b vector. In this
construct, designated pET-aro, the aroA gene is expressed under control of strong T7 promoter, and the EPSP
synthase is produced as a fusion protein with pelB leader at N-terminus and HSV-tag and His-tag at C-terminus.
When the pET-aro clone was induced to produce the enzyme, it was found that the EPSP syvnthase was suc-
cessfully exported to periplasmic space. The periplasmic transport was greatly dependent on the induction tem-
peratures. Among the induction temperatures examined(25°C, 30°C, 34°C and 27°C), induction at 34°C gave rise
to maximal periplasmic transport. The recombinant EPSP synthase could have been purified by Ni-affinity chro-
matography using the His-tag, and detected by anti-HSV-tag antibody. The recombinant EPSP synthase also
bound to phosphocellulose resin and was eluted by shikimate 3-phosphate and phosphoenolpyruvale, as expected.
The recombinant EPSP synthase purified from phosphocellulose resin showed typical EPSP synthasc activity.



