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W OE: [¥x] B9 ofp e AR ORAFRRRITMAEN S B IR B —FHEZ T L, FA
ofp ARAFCAGE, TUASAGHRGAE ARG RTAHEIR. [B ] SFAGRER
AhN75 #AT % AARIT, T ARG P ZAMAE, AR AhNTS 69455 58 B s MLk L 2 L sk,
[ %) &k b i db b dd 448 & R OUArie A B (gfp) 49t 42 plIB655 N\ X AT E ET12567 F,
Re R ELIEF o 7 5% ofp #4623 Ahn75 AR 48 b ; 3@ 8 -F oad i X 5040 58 Ahn75-GFP A 4732
Gt 5% KIS 3T AG I IR R R 640 B R v SRR PR TR T R I X % R ARIT A Ahn75-GFP 274 K
G, FAHAREEBRENEAEGRAEKBGTH LT, SEAKBFORNERRITELSB, KL
BMAEKFGAR T A, [4R] PCR ¥ AR ANERN, GERAFICAR R ELZ
A AL E Ahn75 . @it ARt REE, K I Ahn75-GFP 3t 488 9% % R B 47 1 75 5 R 44 H Ak
BAAREEZR, ERRBMET, TANEKE] Ahn75-GFP 448 % 278 T RAG094R. 2. vt F @y F,
MAKEAAH ES B REEARZAMELZ PO LA NRE. [£48)] KF—HREELIFTAG
H#k AhN75-GFP, % R B 7iZ B Ak 2 KA R BIF, b FAFR AhnT5 ¢9 8B w56 B &
ZEL.

KPR ABAKE, RAUMT, K4g, €A

Fluorescent marker of biocontrol actinomycetesAhn75 and its
colonizationin rice
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Abstract: [Background] At present, marker gene gfp has become an important tool to study the
interaction between target microorganism and host. Using gfp to mark the biocontrol strain, we can track
the survival and colonization of the biocontrol strain effectively. [Objective] The colonization of Ahn75
on rice was studied by making fluorescence labeling in the biocontrol actinomycete Ahn75, to lay a
foundation for the resistant mechanism study of Ahn75 against rice blast. [M ethods] Plasmid plJ8655 with
green fluorescent marker gene (gfp) was introduced into E. coli ET12567 by electroporation, then the gfp
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gene was incorporated into the genome of Ahn75 through conjugal transfer. The inhibitory activity of
Ahn75-GFP against rice blast pathogens was tested by the dural culture method. Ahn75-GFP colonized in
rice by spraying spores was observed by fluorescence microscopy, and re-isolated from the rice and
counted, to explore the distribution of Ahn75-GFP in rice tissues. [Results] The PCR amplification of gfp
and the fluorescence observation of Ahn75-GFP showed that, the green fluorescent marker gene was
successfully integrated into Ahn75. The inhibitory activity of Ahn75-GFP against rice blast pathogens by
the dural culture method was not significantly different from the original strain. Ahn75-GFP colonized in
the root, stem and leaf, could be observed by a fluorescent microscope, and the re-isolation results of
endophytic strains in rice indicated that the strains had the strongest colonization ability in stems.
[Conclusion] A green fluorescence-labeled biocontrol strain Ahn75-GFP was successfully obtained, and
showed good colonization ability in rice, which was of great significance for studying the control of rice

blast by Ahn75 strain.

Keywords: Biocontrol actinomycete, Fluorescence labeling, Rice, Colonization
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TAFEMEA,  H B AT Y FE A A A 4 B
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T OGN E A4, DA S R BH AR 7 B R
AhN75 X FE IR 14 A= B ML B2 32 P A6 AR L v 9 it
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5-TAACTTATGGTGAGCAAGGGCG-3'; EGFP-R:
5-GCGTTACTTGTACAGCTCGTCC-3'.
113 tEFE

RS FR R LB B5 35 3 (/L) - JBEAE M ¥k 10.0,
fERER B 5.0, NaCl 10.0; MR H B3 . Fhont
UG N AR TR L0 B R T 1SP2 B 3R Bk (g/L) . %
BEAREUY) 4.0, 22 2E4RELY) 10.0, #HZbE 4.0; 45
IR A 2xY T Ji e (g/L): BREE iR 16.0,
B R EUY) 10.0, NaCl 5.0,
114 FERFIFNEE

BRPLAE R | MEREFARBGAR &, AT A
P TR ()i A A F]; Tag B4 . DNA
Marker DL2000, 544 (Ki%) A PR Fl 3 Hoagland
B, 7R HEDHARARAE; 0.4%5 Hh
WY, JE R ERHARA R . 2 E M,
SR N E] R R, RIS IRAF
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NI
12 A&
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H 37 °C. 800 r/min ¥ 5511 #% ) E. coli ET12567/
pUZ8002 IH i, HEFPEIFIM LB a3k, 5%
ODegoo 4 0.1, JNAJFK: plJ8655, TR~ )5 i i i i
TRPPEL T AR AL BEALS RO 4R 37 °C. 800 r/min
B Lh R T oA ISR (25 pg/mL) . AEER
(25 pg/mL)FI 2 % (50 pg/mL)H) LB ~EA I,
37 °CH55% 16 h ik BHPE K . ik A Ahn75 5
E. coli ET12567/pUZ8002/plJ8655 [al 4 i 5
NI I, 155 A Z50EBRR (50 ng/mL)
M EREZE (50 pg/mL)IK) 1SP2 SF-#e b ik il fE i
AT, PRBURETELifk, 6 ERE O EER R
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EGFP-FRFATHRERAIEY 3, BB 7 B &y 720 bp.
PCR JZ W& Z (25 pL): #iHr (120 mg/L) 1 uL, 5149
EGFP-F/R (10 pmol/L)% 0.5 uL, 2xPCR Master
Mix 12.5 pL , ddH,0 10.5 uL . PCR S ¥ §51F: 94 °C
5min; 94°C45s, 58°C1min, 72°C1min, 354
¥ ; 72°C 10 min, PCR =¥ 1.5%EB e R
HL KA, I FBEE R S Bt R Ge4A BR . 4 ik
IR Ahn75-GFP, fifi 19t i B v H & Ot
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XTI , 7 2 IR 2 3, ik
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H VK BAR—E PF EAT)x100, HREBCRE—1L Ahn75-
GFP %4k 1Y ST 75 T80 1Y) 1 SP2 Wi A 772 A
FedE 201X, Bl S PRICRT R E DO B0 T WA
22 SR
1.24 EpEAEKEPHNEE

EBUARL TG (e 2 1 7K S -, 7008 A 2% 1hT T 7
5min, JoRIKEVE 3K, KR TR
YLLK, B IR 6 240 TS AME ZE 48 h,
BUR 28 B Bl B 52 2 51 Bl T 98 k) I A% I 8 i
Hoagland &R (3 d B H#f— B TR ) MK &
H, TN LA SRAR SR, Gl 99% 5K 12 h,
IR 28 °C, 1B 80%, }5FE 7 d. fEEFR/KAS S
FIIRET, BrE bR Ahn75-GFP $2 A £ 9 3% 55 2 (1)
ISP2 -4 |- 28 °C 1537 5.d, FH 0.1%0: iR A rhisk
TR B R, BB AR TRE, &5
JH1 0.05%¥ it 3K i O B 22 10° CFU/mL., #1iE
il e A0 98 7 V5 R B e K RS A RR B, S E A Rkt
Jiti 0.5-0.8 mL ¥, XJ RE BT jife % 5 (1) 0.05%it: ik
TRV W o W T Y KRS 4 R A % 4k gk
Ko
125 TEEMNEREDS

WA FIA 7 d JE, BUKRBZIE MR, 2.
MEH AT R, BImE %S A, Tt B
TWEE Ahn75-GFP e 2 e FEAG L . 739k,
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T WA T WEE Ahn75-GFP %K FEAR T Y 2
Y, F kS I8 B AP0 e T AR 5 1.
3.5, 7. 12, 17, 22, 27 R4l 10 MK FES)
B, XEM T, 2. M2 Ahn75-GFP it
TTEE sy E , FARERAE B KRR 2145 39 A 1 om
KN, BT CE TR, R TH S T T
VEB T RTINTE; 75%Z N2 1 min, JoHK
THUE 33, 5%UCRABR A IR IZ I 3 min, JCH/KIE
Ut 43 , BUR J5 — U BRI 100 pb T A 1338 1 SP2
SR E, 28 °C 1557 3-5 d LAY K A W
IR ; W5 TH B AL 2UE TR S RS0, IEHe
F& 10-100 175, 23 BIEL 100 pL &3 W Ffi Bl i 14
A T o 2 35 By 1SP2 i |, 7E 28 °C
AR SR 3-5d )5, Sl HAREE.
2 ZRH54hH
21 THIRICERIEE

J R pldB655 i i) HL I A L E] E. coli
ET12567/pUz8002 ', % fbFM&AH RIRE = .
AE R MR LB PRI T v, HoR AR
7% PCR i T4 (R AR R). )5, LI E coli
ET12567/pUZ8002/pl J8655 1 ML R, itk
AhNTS A TH G RS, R 2 e A R A1 2 35 25 R Pt
PRV MR35, PRBCR R S Talifh . JRA5 1
A WAk AhnT5-GFP, FHR I & 42 BOH 3% R 41
DNA Jfi#47 PCR % & (8 1), SulRElms, 14
A RiS% Ahn75-GFP5 d 5, TE9¢ 6 il N R
FEATERN HZVOC(A 2) iy, Fikg5iRE
B, IR O R 3 A B AR B TR S R 2
2.2 HHk Ahn75-GFP BOiEEM RiEEREM
ME

WKl 3 FR, FRidE ik Ahn75-GFP 5 56 T
PR AhN75 X Ao Jt a1 0 A B A A0 s 2k o
Wit 3447545 H Ahn75-GFP il Ahn75 X f#
ik 95 TR 22 A A S S I 22 4300 O 61.8% F
63.1%, —HICHIR 2], UHIZOEhR O LA iR

bp bp
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E1 =EEETHRIPCREE

Figurel PCR identification of recombinant strain

7¥: M: DL5000 DNA marker; 1. Jiki plJ8655; 2. @4
4 Ahn75-GFP; 3. J{ZETA Ahn75.

Note: M: DL5000 DNA marker; 1: Plasmid plJ8655; 2:
Recombinant strain Ahn75-GFP; 3: Ahn75.

2 EYREST AhnT5-GFP IR EE

Figure2 Fluorescenceidentification of recombinant strain
Ahn75-GFP

T A SOCRMEEAHZEMEF T WL Ahn75-GFP (400x); B:
6 MBI LT T K Ahn75-GFP (400%)

Note: A: Ahn75-GFP observed under phase contrast field of

fluorescence microscopy (400x); B: Ahn75-GFP observed under
dark field of fluorescence microscopy (400x).
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&3 FEEAST AhnT5-GFP KHIEEMEE

Ahn75-GFP

T ——

Figure3 Anti-blast activity identification of recombinant zygote Ahn75-GFP

H: A: Ahn75; B: FESUR/EE; C: Ahn75-GFPR
Note: A: Ahn75; B: Magnaporthe grisea; C: Ahn75-GFP.

AW AhNTS T EM: . Ah, R
Ahn75-GFP 7£ 1SP2 H53: %48 20 W, TE%
O T AT OISR B B 22 1E % & POk (B 4),
0 ofp KLRTE Ahn75 TR A3 E .
2.3 Ahn75-GFP 7E/K FE4R LR O E FE W 22
Ahn75-GFP 7E K fiiHh g sl 7d Jm, UL, 25,
2 AU U BP0 e, FEDOE AR T HEAT AR
mE 5 fis, BARMYHALSAR GG ET 0,

4 Ahn75-GFP 51K 20 RIERIR AL E

Figure 4  Fluorescence identification of Ahn75-GFP
subcultured 20 times

e Ar PO BB 2ZEEF(200x); B: 2% i fE s I ET
(200x) .

Note: A: Under phase contrast field of fluorescence microscopy
(200x); B: Under dark field of fluorescence microscopy (200x).

HRoot

Z£Stem

M-Leaf

HiRoot

E 5 Ahn75-GFP 7E7KFEIR. = AHHBALAFHEENE
Figure5 Colonization of Ahn75-GFPin the root, stem and
leaf of rice

i AL Co E: SOLBMBAHZEME TS E G . 25,
AH2H24(200%); B, D. F: 2t RIRBERE LR T WA it e 19
. 25, M481(200%); G. H: &6 MBiH 25 0 g
265 W W T 2 A B Y 25 16 BERR AR AR 41 4 (200x).

Note: A, C, E: The root, stem and leaf colonized by Ahn75-GFP
under phase contrast field of fluorescence microscopy (200%); B,
D, F: The root, stem and leaf colonized by Ahn75-GFP under
dark field of fluorescence microscopy (200x); G, H: The blank
control root and the colonized root treated with Trypan blue dye
under phase contrast field of fluorescence microscopy (200x).
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{HRAEE R KRR AR L 25 . M4 2k 2 6
Fe e . b W 2E 5] Ahn75-GFP & H B4k (a5
EATEEA T AL A BBz tesh, 5%
X REAR L (B 5G), 2 FE /K AR 2 & & W i
Y e Qb PR , AT L S 067 M UL B K TR 22 ST
HRLH AU el BBl (] BH)., X SEZE K1, Ahn75
A= B TR AR REAE K AR AF AR A b A A7, SR HL R #5
PR ) B A
2.4 Ahn75-GFP fE/KFEELF RIS

J T HF5E Ahn75-GFP 78K R i A 8 HAA 4y
i, el WL BEG , XM @RI T T &
. s K 6 Fran, Ahn75-GFP TE/KAR44
b Y FR R R IS PG T B A B ] ) 4
M N, HEBRRPERIRE, H, A
(AR B A I, LR AT R AE T e ) e 76
Bf 55 5 KRG 0 78 R TR ol T R P R e, 1
Ji /N VR B 8075 5 YR S O PR S IO T T R 3R
th T LB B R A RE G, AR A S R A L TR
SINE PR G AR 2R U i R AL
FERT 5 KA — D RIEEE MG K, 2T )5 I H A
XPHAZH 2 F AR GO, XFTREYS Ahn75
A B e MK ZE A 8L rh 4 B R4 56, ZE KA
HEATRETE IS B Ahn75 MR E A A7 . FILATLIFS
256, M THRANE, Ahn-75 fEZE44Uh Y

FEFERE JI 5

:@ Ix10¢ -= Root
E 1% 10! -+ Stem
o .
~ & [caf
&

Q=1

0

2 110

is)

§ 1%10" b

Z

0

] 3 5 712 07 22 27
1(d)

B 6 sKiEHEE Ahn75-GFP HEEN
Figure6 Quantity of Ahn75-GFP colonized inrice

3 WikE4w

R i 2 224 17 7K R AT DX 4 7 o 1) =
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B, ORI, AR R R AE R IR B i vh B
ARG T, T HESOL S, MIABEA L1 U
a5 et Sy, AR SEIG 4 MOK REAR bR 43 B 3K
15T JUBR X R0 oA B A B S B A FH ) o9 A
LW, HP AhnTS X 14 AR 5 A HH N
(AN TR L 50%, 74k 150 27 12 B A X P
AR IUE ) E DR 3, B BRI e B
e

EARAEET, A Bl W e 5 FaoE A A9t
A ROE TR £ L8 b 2 R A YR s i B
BEAA, EFRE IR, BRI T RO
G2 SRR E AR, AR TS
16 FAEY IV F UEIL, TR T B E R | A AR
A7 2R P DR e A1) B A A 4 I 52 B
(RZ A /N, A R A B P BE & S R I AL 34
AW ST B FH 19 Ahn75-GFP 14 1k BE A R0CE 58 Tk
FEMIMR & B, & 27d )5, 1R v XL
BRMORBEIRF] 10° B, T ST MR 21 41
RO L AE A B B E 107 B, i H., 7E
55 17 RIGmHeE, FATG 5 K A vk s T E
FKMHFACHR /35 Ahn75-GFP: Bk REH 41E
TCHK PHEAT 37K 1 min (A BRIR IS, E R
BLAIIEA TR A R 5% 3o R LB 1 LU kA T
TRAEFOHGERELZ T 2 D 80RY,
Ahn75-GFP £ /K R4 4 1) R A TR 4T 1 A= A7 B
T3, BN R RAE K R LU T T e B T A
fihe FHULTATLATS 4518, R8N, Ahn75-GFP
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T IREE Z A EAE, E BE R AT T —
FTFFOW T KT TR o ARk, SMBSER A K
FEIR A O] B2 B MR i BRSNS HH B SR B
P — 2o 03 o BE B L AR BF g X TR B OBk
AhN75-GFP ) A R 25 R0 90 51 36 1k -5 4 T Pk
AhN75 5 T Eoxt, BRIVEATZ B B B A8 fk s 1
H AhN75-GFP 7EAE1 T 20 RLAJG , 9663k aR
FaE . XSERFITEE TXF Ahn75 it fL i iy
AT, AN RIS T R o B T — iR
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