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6435073.htm) o BEAh, K IE TG AR £ AR AR 4L
Bt AU 2L K i HT R & F L0l ik
W Ry ixX — AR S

248 5A B R AE M RE DG 57 1Y i B = 55
BN BHIR, 2 HT R F S5 Aeny st . FeE7E
T 5t i PR B 7 T A —E AR, SR T 2N
R R B A2 B TR, 32 A A 2 RS Y . — Tl oAy X e
H BT A7 09 EPSPS & 1§, 40 Deinococcus radioduran
K P G10evo-EPSPS'® | Pseudomonas fluorescens
kP8 B G2-EPSPS'™ I T Pseudomonas stutzert i)
GR79-EPSPS"™ Ml ¥ T Isoptericola wvariabilis )
IV-EPSPS""; 74— b g i b w5 H b A7 61
e it 1) JOE 285 18 , B 455 gt BN GLypO'® 107,
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it R R P R A I 32 HT VR, R R %) < 10
Iz Ad S BT R SR ATE SE , i HT VR
W7 BB . EPSPS I ) 3 B R AE
s R S SRR R S 4 K E Sk (https: //
patentscope.wipo.int/) , Ml Fb Z 3k [E 75 EPSPS 5: 4
PR BBz BB R . T, FRIE R T e AR
P& Rl A ST, B2 BT B ) M A
PERI R A & e . BA A M3 AU e P fE
PUBR R BE A, 2T PR A E Y & Rt e 5
WAL ARA T4

10 1k BE DR SR A5 SR, 5 7 TR AN [] B R ) HT AR
Yy, R0 3 A [ B 0] 1) 48 P R R R ek A e, ]
ARSI — PR, AN EEPEHT R 55
A BRI, X T 450 E] A Pt e e 2 O
B WEREER T RAT S EH BRI AREET
FOON B BA VAR OEH . I AER , FI Bl G A AT B
JBETEAR 5 W1 T2 HOa 5835 , IUAS B AR AR, R B IRt
Pris AR PRI SE R H IR . R, B E O/ R 2 e
R SR AT T R A T i35

ST, ASBIE ST AR A2 4 T A R R 52 Rk TR Y
I, 3T [ YRR T 00 20 F Rk s 2 by
T A PR R/ B B BRI SEE T A
SED ARG, B A — 2D A7 BT A R BT
DR, Ay T 2 H /B XUB AR ) B E RR AR AE r

L
1 MB5F*
ETEY R
KB FF# (E. coli) DH5a E. coli ZD11 (epsps K&
PR Bk B T T R ) L E. coli BL21(DE3) FlH 6 4R AT T4
(Agrobacterium tumefaciens) GV3101 {7 F A &
WKWl or T TRESE RS . F M £ BRI R 3L [
(Repat) R S50 2 M e p .
1.2 MEFEKGELEERSH
W S 0 2= R TR P RS AL S A T A
200 mmol/L & H B4 2216 85 35 3 (75 55 H K A= 9
FHE A BRAA T AR AT 0 5 70 0 1) TR A PR T 7%
— BRI A )5 0,100,200, 300 mmol/L FH
JE Y MO FERl RS #2396 3] 1 AR BEAE 300 mmol/L.
T B TR R S AR T AR R R TR R B U TR R SR
41 DNA 3% 2 g IR % AR 25 90 BR 2 w] k4700
ST o
1.3 EEREREYEEESN
RPEFER A7 H15E S, FIH Snapgen 4.3.6 #1135
¥ fHoEPSPS-F il fHoEPSPS-R ¥ H41% itk EPSPS
FEH (fHoEPSPS) it ORF, 5 #1555 B WK 1. LI
pGEX-6p-1 R ik # A, il i [l 4105 i e 4l
JFk pGEX-6p-fHoEPSPS .

1.1

x1 AWHREARSIY
Table 1 Primers used in the study

ElLY| S5 —>3") Hi&

Primers Primer sequences Usage
fHoEPSPS-F  GGAATTCATGGCCGCTGCGCTTCGCGT JHoEPSPS NP1
fHoEPSPS-R  CCGCTCGAGTTAGTGGTCATTGGCACC Amplification of fHoEPSPS
MutaHo-F TGTATGTAGGTAACTCTGCAACCGCCATGCGCCTGTTTGC mfHoEPSPS 33k 3% Ak
MutaHo-R TGCAGAGTTACCTACATACAGCGGGCCTGCCG Construction of mfHoEPSPS expression vector
mHo-F ATGTTGAACAAAACCAGTTATCAGGCGG mHoEPSPS 323535 /A ¥ 7t
mHo-R TAACTGGTTTTGTTCAACATGAATTCCGGGGATCCCAG Construction of mHoEPSPS expression vector
Repat-F GTTCCAGGGGCCCCTGGGATCCATGCTGATTCGTGATG
Repat-R CATCTGCTGCATTGCTCAGGGTCAGCTGCAGATAG
LP4/2A-F AGCAATGCAGCAGATGAAGTTGCAACACAGCT RLHK:NY 14
LP4/2A-R GGTTTTGTTCAACATCGGACCCGGATTG Amplification of RLH
mHoEPSPS-F  ATGTTGAACAAAACCAGTTATCAGGCGG
mHoEPSPS-R GCTCGAGTCGACCCGGGAATTCTTAGTGGTCATTGGCACCCTCCAC
HoEPSPS-F GGGGTACCATGGCTCAGGTTTCCAGG
HoEPSPS-R CGGGATCCTCAGTGGTCGTTAGCACCC T SL IR 2R AR R 7
RLH-F GAGCTTTCGCGAGCTCGGTACCATGGGATCTATGCTCATTAG Construction of transgenic vector
RLH-R CAGGTCGACTCTAGAGGATCCTCAGTGATCGTTAGCACC
hpt557-F ACACTACATGGCGTGATTTCAT P S R P b
hpt557-R TCCACTATCGGCGAGTACTTCT PCR identification of transgenic tobacco
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1.4 fHoEPSPS.mfHoEPSPS,mHoEPSPS % &t
AEERLHFR EHEHE

it PCRA R E s AR, %315 14 Muta-
Ho-F 1 MutaHo-R ¥ fHoEPSPS )% 384 fii G 578
A, ¥ # pGEX-6p-mfHoEPSPS T 40 ki . 18 i
Wit B R [E R 09514 mHo-F .mHo-R, LA pGEX-
6p-mfHoEPSPS At , 4 34 B5% PDT B (958 53, #l
JH ClonExpress MultiS — 5 2 5 2H 1207 & (3 MEE
M) E# A S PDT B pGEX-6p-mHoEPSPS T 41

I A A [R) R 19 51 ) Repat-F il Linker
LP4/2A [R5 51 ¥) Repat-R ¥ 34 Repar Z£ A, F H
514 LP4/2A-F F4i 45 mHoEPSPS [R5 i) 1L.P4/
2A-R 5| ¥ ¥ 14 Linker 1LP4/2A, | F 51 4 mHoEP-
SPS-F #lii A # 4k [7) I8 19 51 %) mHoEPSPS-R 4™
4 mHoEPSPS 524, 51 W) P M5 B 03 1. 4351 1]
WO R 1 PCR ™= 91, 44 1R A5 21 1% 3 F PCR 7™ 1R
HAE Y BT , 519 E £ Repat-F .mHoEPSPS-R
PRI 4E A58 RLH F B, =) e U 5 EcoR 1 #l
BamH 1 YL A9 24K pGEX-6p-11R4, Al FH Clon-
Express MultiS — 25 7 8 41 i 7 £ 44 8 pGEX-6p-
RLH T4 5k
1.5 fHoEPSPS.mfHoEPSPS X mHoEPSPS &
ARES4

¥ pGEX-fHoEPSPS. pGEX-mfHoEPSPS #l
pGEX-mHoEPSPS# At & E. coli BL21(DE3) , ¥kl
A E AL ORI BT VR, 2 R E] 10 mL & A 100
pg/ml &% H E A LB AR B 37 3 9, 180 r/min
37 Cit IR G % LA 1% MR & 5% 4% 28 500 mL
LB AR R #2537 ‘CHE 37 2~3 h, 24 ODygy 1% 0.6 i},
A SR IR 2 FLBE T (isopropyl B-D-thiogalacto-
side, IPTG) & & ¥ JF 0.1 mmol/L, 18 °C, 180
r/min i 555 16 he 5% 58 U5 , 7 500 r/min .0
10 min WA B 4, H B0 1 HEPES 22 #h i (pH 7.0)
VERTE R, B0 6 BIE W, ek 238 , #FH 100 mL BT
fitf HEPES 2% /I 78 432 7 A, PVt /e R A
(JNBIO IN-3000PLUS, J™"#H 5 fig 44 K A= ¥y B4 ik
A B2 1) e 130 240 B, A0 A1 4 R A 9 W S 12 000
r/min. 4 ‘CE.Lr 60 min, 8 EIEW, 47 GST £
JEralife
1.6 EHH/ARBERIERIE

¥ & 4 pGEX-6p-fHoEPSPS . pGEX-6p-mfHo-
EPSPS. pGEX-6p-mHoEPSPS. pGEX-6p-RLH.

pGEX-6p-Repat FRLHIEIK E. coli ZD11 R 252
WHER LBIFREET, T 37 O s 37, v ik 23 bk
2 LB E RS, PR TR E ODgy 2 1.0, 4% 2%
M T 5 A AR (0,100,200 mmol/1L) K
T/ B B MR MO SErfih B e S rh R4 3
5 . JH Bioscreen 4= F A=+ i 4 23 A7 0K DU T Ak 7
ARG, B E I SE I E] S 2 d, B3R IR R 37 °C
1.7 fHoEPSPS.mfHoEPSPS.mHoEPSPS # 4l
MAFED

2 0 i 90 £ (1C,) F8 00 5 Bl 13 il ot il 5] A1
fif 52 M. BEE 20 pL YR NAR R : 2 pl 1 mmol/L 3§
R -3-WE R (S3P, Sigma, 1), 2 pl. 1 mmol/L #%
1% 7 i =X P A % (PEP, Sigma, b)), 2 pL 4l , fin
AN TR e B BB R (10°,104,10°,10%, 101, 10°, 10
mmol/L) i & H B (Sigma, b)), il HEPES 2% i
WAN 23 20 pLo 28 “CRE 4 min, LA 800 pL fL4E
LRI, 1 min J5 N A 100 pl. 34 % FFEE IR = 4N
T, ZIRCE 30 min Ji5 , B 200 L T 96 FLAR H, 1
Y TR AGI E ODyggo {B o T 155545 F1 H] Graphpad
Prism 8 #4754 & 5 1C, 115 .
1.8 MWMEBRERUSBRERHIERIE

g 5B B mHoEPSPS e RLH {EAH 4 v [ B
FIBCIEAE , ABFFEK: mHoEPSPS e RLH H: R 4 18
0K R 5 1) AR - R AT Ak B B CpR 4 B
Y TRARAFRG ) . VRS B 7 51 Ry
Fa A 51 9 % (mHOEPSPS-F #l mHoEPSPS-R) #”
4 mHoEPSPS J 5 #5191 (RLH-F A1 RLH-
R)P 4 RLHEL A, PCR =43 5 WS , 5 Kpn |
Al BamH T 2614k 19 4844 pCAMBIA1300 1 5, Fl
H ClonExpress I One Step Cloning Kit i i3 [A] J 5
41, 43 5 A 0 R 2 A 3R pCAMBIA1300-mHo-
EPSPS 1 pCAMBIA1300-RLH. L\ HH 97" h %
A 38 AR FT TR A 3 B A1, 43 AR & mHo-
EPSPS 1 RLH B %% £ R WK 3 ( Nicotiana benthami-
ana) o PEWCHA W RPN AR ok a1
DNA, F| Ff i 25 2§03 R R S 5 19 hpt557-F Al
hpt557-R(F 1) ¥E4T PCR, %@ 55 3L R BHE 1 .

B AR RV SE DR bR R TR A & 6~9 AR,
FH 296 (Rl 37 700 0.5%) A 3k (41 % HH
S TN B ER ) Wit Ak B inHo EPSPS ML ; % RLH Y
B 43 9 I 2 90 AR A A 40 Y0 B H MR - B i
BABRRH (B rE B EM R A RA R L7 dJ5 W
BRI IC AR A K 52 E DL
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2 HER5HM
PR R I I S E R

AW 5 38 I A AR PR R AR AR L AR BB S A

300 mmol/L FH s IR R b AR K A TR (18 1A) 97

HEH 16S rRNA BERIFHEATII ¥ 307 5 5 51 Hex, %

SEZ RS T3 B R S (Halomonas sp.) o
FRIBOAE S DNA  HEAT 00 5 43 B7 AR 4 B 21

W 45 5 K i B, 4R A9 T R H B R EPSPS (fHo-

V7 / J:‘ ‘!;,' il >

2.1

2202 bp

<

SOE=p >

i
Transcription and
translation

«— ¢ | )
PDT EPSPS

EPSPS) () 52 A 2515 B, iZFE K B2 Ry 2 202 bp,
GC & 60% , Al 4ih 733 N & KR , B 1 4 1 I
LS K /N A 78.25 ku, 5 B HiRE (1) EPSPS & H 4
FREABRKES . EATFI PR IIZE N i
RS T HOERR KBS (PDT) , t 272 PR IERR AR 40
B, 5 A 29.45 ku; C i A EPSPS 54435, £
5 461 P ILTR Gk 5L, 731 & Ry 48.80 ku (& 1B) .
fHoEPSPS £E N | T il 43 1| Ay W R 22 28 R e 2 g A%
BRI ST,

1%

Zea mays-EPSPS
E. coli-aroA
GR79

DGT

Grg23

Iv-EPSPS
G2-EPSPS
G10-EPSPS
HoEPSPS
CP4-EPSPS

Class|

IV
ClassIV

173
Classll

1754
Class]|

0.20

I:l EPSPS #5fiff 3-Phosphoshikimate 1-carboxyvinyltransferase
|:| AZHEEEE A S1 308 ribosomal protein S1

. MR ATTRERE Acvl-CoA thioesterase

D FEHFSEE A RdgC Recombination-associated protein RdgC
D s 20 521755 %S Phosphohydroxythreonine transaminase
B e i G dCMP Kinase

I:l DNAJEFERII %L A DNA gyrase subunit A

A PUHE B BE 43 B Original strain isolation by growing on M9 medium supplied with 300 mmol/L glyphosate; B : fHoEPSPS & [F 41 1% 43 #1
Analysis of gene structure of fHoEPSPS; C: HoEPSPS #E{b# /34T Phylogenetic analysis of HOEPSPS.

Bl smMERSBRERST

Fig. 1
J P i SR AP L 25 K 3] THoEPSPS He
PDT %5 #4350 23 X6t 22 J5 41) Eb o &5 52 7= A 2 ), e £64
HoEPSPS H R4 % PDT (3 43 (4 44 & HoEP-
SPS) 5 T B 1Y 4 28 EPSPS #4722 )% 51 He it , #1)
A MEGA 6 14 2230, 23 B A [ i 9 15 51— 3%
PE, G5 R ANE 1C fifn . HoEPSPS 764326 )@ T 114!
EPSPS, 5 CP4-EPSPS. Iv-EPSPS ., G2-EPSPS K
G10-EPSPS 11y — 2 Pk 3 A%, 43 5l 2« 41.47% .
22.09% .22.49% .22.49% , F W] fHoEPSPS J&— 1~
TR JR i A2 i
2.2 fHOEPSPS RERTERI LW Rt IELE
%I fHoEPSPS A 4 25 EPSPS @AW ¥4, &
fﬂ%ﬂﬂ'ﬁ@% l/l\%%:mo‘[if:_382N3838384G385T386A387M_O
i A9 25 B B, 3% motif vh i H & iRk it 5 b
P B A SE Y Rt ABFSE B fHoEPSPS
38447 G B A Y 5 5878 (mfHoEPSPS) , LAt —41

Isolation of Halomonas sp. and gene structure of fHOEPSPS

171 (HOEPSPS X B H A Hi K .

ARWFFE 1 J6 4k tHoEPSPS K mfHoEPSPS %
H, i E 2A BRI gifb 3 8 50—, B+
HETE 70~100 ku, 5HIE /01 Bt 78.2 ku K/h—F,
FI AL At 0 T IR T 1C,,, 25 R
7~ , THOEPSPS 5 mfHoEPSPS 4 1Cy, 43 %l 2 4.83
mmol/L fl 47.74 mmol/L (& 3) , 2 W 384 i1 G F| A
1) 5722 R 2 R4 vm BT B B A2 M. S T AN
Ui i) PDT % mfHoEPSPS # H B i 52 1 (1) 52 Wi , K¢
mfHoEPSPS 1 PDT #4782k , 15 8] T A PDT Y
mHoEPSPS([# 2C) . 453 7R, mHoEPSPS ) IC;,
4 92.30 mmol/L, kB A % (HoEPSPS & 19 %, Lt
mf{HOEPSPS i 195 (1 3) . LA 455 %M, N i 1)
PDT ASFI] F- il X6 R IR (R T 52 P
2.3 WHERERLHMZESHMEIT

V58 T TE S0 T R R P SE ] Re-
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ku ku

150 250
100 150
100

~78.2ku
70 70
50 50
A 40 B 40
35 35
25 25
20

20
15

~78.2ku 70

50 ~48.7 ku
40

C 35
25

20

15

A: fHoEPSPS # (1 4lift Purification of fHOEPSPS. 1: 3 14> ¥~ BT it AR1C Protein marker; 2: 44k )5 # fHOEPSPS Purified fHoEPSPS;
B:mfHoEPSPS #& (1 4lifk Purification of mfHoEPSPS, 1: 8 14 FFi i bric Protein marker; 2: 464k J5 1 mfHoEPSPS Purified mfHoEPSPS;
C:mHoEPSPS # 141k Purification of mHoEPSPS. 1: #[14rF Fiihric Protein marker; 2: 2465 1 mHoEPSPS Purified mHoEPSPS.

2 fHoEPSPS.mfHoEPSPS #1 mHoEPSPS & | ik,
Fig. 2 Purification of fHOEPSPS, mfHoOEPSPS and mHoEPSPS

-8 fHOEPSPS
4 —& mHOEPSPS

- mfHoEPSPS

w
T

N
T

Enzyme activity
e
T

FfEHY ELIE F3/(U/mg)

100
80
60
40

w
IC,/(mmol/L)

20

(=

|
—
[

A Protein

ATIC, £k 1C,, curve; B:1C, fH IC;, values.

&3

ICy LB

Fig. 3 Comparison of IC,

pat BN GG 1) PDH 4% X, 380 [ %] 1) link-
er LP4/2A, # @ @h & 5 4 RLH, DLW 52 30« — A~ 3
JPHFPBTMET . FR R 4 TN B BT SR R Repar
555 H T E 5L [ mHoEPSPS 38 i linker LP4/2A
7o iz

Terminator T

_[>| Repat [LP4/2A] mHoEPSPS H]—

l Translation

]+ [l mHoEPSPS |

CaMV 358

= D) (
4 BERIKENXE
Fig. 4 Fusion expression pattern
T BAIERL A B T RE A BFSEK RLH V. v F
2 KRR HAR pGEX-6p-1, ¥ 4L E. coli ZD11 &%
AR, X HECH /B RO ESE TSR . B S R,

RLH T AR5 H B pbE R 45 A H/ sk
BE AT R A K KF 5 B mHoEPSPS
5% Repat A1 . 7E &5 BE Y REH /8B (200 mmol/L)
N, RLHEA W SR EFNEARAE KRS LT
— 3, W 2T ARG I ARSI 45 5 BT R 2 )
g
2.4 FEFREERMERIE

¥ mHoEPSPS il RLH 3 R i A EIAH Y %35 3%
& pCAMBIA1300, 35 15 41 75 5% 1k 24 (181 6A \B)
DL 0097 S 2 AR, Gl o S A AR T
mHoEPSPS F1 RLH W F o 3 45 28 K At i BH 1
PR TE 6~9 Iy, SEATER R R b H . 1K 6C D
ATEN, R 0.5% AR BREFAE R WT R R, 7 d 5 48
WZE ST, % mHoEPSPS ¥k % 1E 1.6 % W4 ik
AR AR ROIRES R A, 78 2% Ak Ab B HY B 35
= ORI EG, Wil RLH LR bR R 78 2% M4k ab 7
BF, AR RS2 B A il . R H B - R S
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— pGEX-6p-1 — pGEX-6p-1 — pGEX-6p-1
—— pGEX-6p-mHoEPSPS —— pGEX-6p-mHoEPSPS —— pGEX-6p-mHoEPSPS
pGEX-6p-RLH pGEX-6p-RLH pGEX-6p-RLH
157 Glyphosate (0 mmol/L) 0.8r Glyphosate (100 mmol/L) 0.4 Glyphosate (200 mmol/L)
0.6F 0.3
B o 04f c g 02
A g o S
0.2F 0.1
L L s 0.0 L L ' 0.0 L L .
00 20000 %0 0 201060 0 20040 60
IF1E)/h Time I5f[8)/h Time I5E)/h Time
— pGEX-6p-1 — pGEX-6p-1 — pGEX-6p-1
— pGEX-6p-Repat — pGEX-6p- Repat — pGEX-6p- Repat
pGEX-6p-RLH pGEX-6p-RLH pGEX-6p-RLH
0.5~ Glufosinate (0 mmol/L) 0.4~ Glufosinate (100 mmol/L) 0.25~ Glufosinate (200 mmol/L)
0.4 0.3F 0.20
£ 03 2 s g2 015
o 0.2F
D5 o2 E8 8 010
0.1 0.1k 0.05
0(\ 1 1 1 {)0 1 1 1 00(\ 1 1 ]
0 20 40 60 0 20 40 60 0 20 40 60

ia)/h Time

IHE)/h Time

HfTa)/h Time

AR A LA R 15 97 5L Basic salt medium without glyphosate; B: % 100 mmol/L % B i S il £5 55 3% 3 Basic salt medium with
100 mmol/L glyphosate; C: 7% 200 mmol/L #H ¥ (1) 3 fili £5 15 2 £ Basic salt medium with 200 mmol/L glyphosate; D« AS 25 50 iz [ 1) B Al
R 3575 Basic salt medium without glufosinate; E: 7 100 mmol/L 8B 1 Bfili 5 15 55 5 Basic salt medium with 100 mmol/L glufosinate;;
F: %% 200 mmol/L %8l i KL fik £h 5% 37 3L Basic salt medium with 200 mmol/L glufosinate.

E5 RLHEVEIKHZ
Fig. 5 The growth curve of RLH

BRECFIALEERT , WT #R R 7E 0.1 % B AL B, B
TERE MBS, ¥ RLHIENMZRLE0.3% HH
HBE - A B R AR 2 A HS SRR AR AN R e HL AR
KR, 7E 0.5 %6 0RO Bt - Fgl b BRI, 22 0 ) 91
YRR (B RARAS SR AT LUIE F A K (F 6E) , & BH
RLH % 1 R B GRG0 R 3~5 A5 4 7] i
Rl - BB A B RO
3 i i

EPSPS | 2 fF1EAHY) AT M LT o AR IR
(1Y) EPSPS i X 5 Rl 50k , 17 JE 2 i A= 4 e H
Y pE h EPSPS X R B B A BT , ik o s R
RIGEUR Y 2R UR . KLU, AT 2 2000 +
S WS TR BB T B EPSPS Ay v e oY i v v
IREE 2R AR W e 5, HMURR i A SR B e 1 AR
M ZAEPE R RERRE S . DRt AR 22 ORI
R BT Y B v R MR R EPSPS BRI . B
56 R AT e B B H B A N Tk B 3R 2 2216,
Xof 2 T SIC 00 2 R P VT PR R EA T T O i
AR T LR 52 2 H B MR . 85 16S rRNA Y
YooE BRI D S R . B IR S B RTAR AT 1%
B RSP0 H B EPSPS BRI | i — A %% B R
T AL M Y 54, 314% T EPSPS B2 W, R

i) F H A i 36 /9 K 2 505 ) ik EPSPS, ok i T
Halomonas sp. /] EPSPS i N i A7 75— R IR i 7K
fitf(PDT) £ A4 3, AXCHBEBFAIIE X 1k

i 2 7 81 Hx &k B 25 5 PDT &8 43 1 il (Ho-
EPSPS) 5 CP4-EPSPS J# 41l — 8 AR 41.47% , 5
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Cloning, identification ,and application of glyphosate resistant
EPSPS derived from Halomonas sp.
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Abstract A highly glyphosate resistant strain of Halomonas sp. was screened from marine bacteria to
breed crops with high glyphosate resistance to cope with the evolution of glyphosate weeds. The gene en-
coding EPSPS in this strain was identified through sequencing genome and bioinformatics analysis. The
fHoEPSPS, mfHoEPSPS (G384A site mutant) , and mHoEPSPS (a mutant with N-end PDT deletion
of mfHoEPSPS) were recombinantly expressed and purified in E. co/i (DE3). A gene pyramiding strategy
mediated by the self-cleaving peptide 1.LP4/2A was used to locate the glufosinate-resistant enzyme (Repat)
at the N-end of mHoEPSPS. A dual resistance to glyphosate/ammonium phosphatase (RLH) was con-
structed. Tobacco transformed with the RLH gene exhibited simultaneous resistance to glyphosate/glufos-
inate compound herbicides. The results showed that the EPSPS gene (fHoEPSPS) of this strain encoded
an N-end fused with a bifunctional enzyme of prephenate dehydratase (PDT). The results of analyzing
glyphosate resistance showed that the resistance of mfHoEPSPS was 19 times higher than that of fHoEP-
SPS. Introducing the coding gene of mHoEPSPS into tobacco endowed tobacco with three times the recom-
mended dose of glyphosate tolerance. Tobacco plants transformed with the RILH gene had simultaneous tol-
erance 3-5 times the recommended dosage of glyphosate/ammonium phosphine compound herbicides. Tt is
indicated that the glyphosate-resistant EPSPS derived from Halomonas sp. is a new type of glyphosate-tol-
erant enzyme. The enzyme activity is further improved through the G384 A site mutation. The transgenic to-
bacco with RILH gene obtained through gene pyramiding strategy mediated by the self-cleaving peptides
shows high glyphosate/glufosinate compound resistance. It will provide ideas for dealing with the evolution
of glyphosate weeds.

Keywords herbicide-resistant crops; glyphosate-resistant 5-enolshikimate-3-phosphate synthase ;
glufosinate acetyltransferase ; dual herbicide-resistant crops; gene pyramiding
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