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Abstract: [Background] Sea island cotton is more susceptible to Fusarium wilt than upland cotton. Once
it occurs, it is difficult to cure, making Fusarium wilt gradually become the main disease threatening the
development of sea island cotton industry in Xinjiang, but the pathogenesis is still unclear. [Objective] In
order to reveal the genetic variation and pathogenic mechanism of Fusarium oxysporum, the green
fluorescent protein (GFP) labeled transformants of F. oxysporum were obtained and used to observe its
infection pathway to sea island cotton. [Methods] Agrobacterium tumefaciens-mediated transformation,
Agrobacterium tumefaciens-mediated transformation (ATMT) mediated genetic transformation of cotton
Sfusarium wilt race st89 is carried out and the transformation conditions were optimized. [Results] The
optimum conditions for ATMT transformation of F. oxysporum: 150 mg/L hygromycin could completely
inhibit the growth of F. oxysporum, 200 mg/L cefotaxime sodium completely inhibited the growth of
Agrobacterium LBA4404, the initial concentration of Agrobacterium is ODgg 0.2, the pre-culture time of
Agrobacterium is 8 h, The concentration of conidia is 10° spores/mL, the volume ratio of spore suspension
of F. oxysporum to Agrobacterium LBA4404 is 1:1. The concentration of acetosyringone in co-culture is
200 pmol/mL, co-culture time is 4 d, culture temperature after transformation 25 °C. Using the optimized
transformation system, GFP gene is successfully transferred into F. oxysporum. Maximum transformation
efficiency can be achieved 252+7.37 transformants/10° spores. PCR amplification and fluorescence
observation showed that GFP gene could be expressed normally. [Conclusion] The acquisition of GFP
transgenic F. oxysporum laid a foundation for further study on the invasion mechanism of cotton Fusarium

wilt.
Keywords: Fusarium oxysporum, green fluorescent protein, Agrobacterium tumefaciens-mediated
transformation
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Fo HOT AR ATMT A8 T 54 4 500 BRI %
ARE (Trichoderma harzianum)¥E AT R AR R
F A AU G ATMT 32 4 8 K K B
(Setosphaeria turcica) 5& S K g . 2% 50 55 R
ATMT FJ7 16 PG TG 280 R 2EA T T st e b
WLEE HAE b i e s i il PR
ATMT )38 £ 55 A0 7 1 S B T V8 IO 22005 7 119 4
o A5 I8 2 U0 5 A 544 % Ak 9 (Protoplast
Transformatio, PEG)¥: GFP LR ARIERIZE0R
. SR, A ATMT SRR ER 2890 1w A0
IR R SRR ILARIE o[RBT SR 006
(Green Fluorescent Protein, GFP)/E A—Fhfli 4 &
HE# ) Z TR Y S B A EAE
FH AR 0 A9 [ AR AT DL AE A B e i R v
AT IR A, ik, &y —ER/mAmiae
()RR AE A 220 T B AL S ALK &R, BESR AR AL 2
95 DR E I S A T R RE B R A B TR R
B S AR PTG L R, RIS SR A AR 22 0K 1 B
EE o B IRy (T

1 MBS
1.1 ##
1.1.1  RAFAE R

AR 22995 TR 2 PR AR 52 36 %= (R A7 19 P A8 B0
Ty 7 SAEF N st89, WUTT K 244 pCH-sGFP
FH VL IR A8 AR ML B 2 e A8 ) PR AP 0 52 BT X0 48 ) 2 Uil
B, ZOR A S A S AYOCE N GFP R
EFRICEEE, W E B Hyg fENEMIFRIC IR
ki PCH-sGFP DAURRlES ARFF I LBA4404
.
1.1.2 EHFE

LEH MR FR A . PDARESRIE, LB
FRHEE

IM 5585 5 (g/L): Ko;HPO,-3H,0 3.44,
KH,PO, 1.45, NaCl 0.15, MgSO47H,0 0.50,
(NH,),S0;4 0.50, CaCl,-2H,0 0.067, FeSO,47H,0
0.002 5, H#jZiME 1.80, Mk Z%wE 7.80, HiM

SmL, pH 5.4; HTFRFFRMHR.

CM KiFRAE: 78 IMiB S FRAEPIA 1.5%38
;s TSR R AR YA 220061 .
1.1.3  EZLFI TS

WEE B, LW T &M . SkAEERS . R4
S FIBE £, Solarbio A\ MMk Z i B
(Monohydrate, MES), 1% %2> /) ; 2xSan Tag
PCR Mix R (& Wgekl), A TAEY) TR (i)
A PR 519 AR R A .

i EZEVR K . Easy Cycler PCR 1Y, ¥
B IO S YT AR A IR FL 4 A B BRI U
1, i+ AR SE R A R A B AR AR fb By
FM . BB HEE O, R KRR AR A
BRA R 82O Wi, Jent il B R A
/NI
12 HER BMIREMEREEKAZM

WEASTE 28 °C., 220 r/min ¥53% 7 d BIAMAEAG 25
TR R, TESWER B ARVEE©O. 25, 50,
100, 150, 200 mg/L)f# PDA 3535 5E b, 4> Bl4%ERD
FEZEHE TR 100 uL (L FHREE 10° Ay /mL)F E 1%
5 mm [ PDA B9 (I B — B0 RVE 44 THL)
FARIESR 3 IRES, 28 °C 3% 5 d J5 WELH
AR, e R B M AR
1.3 SRR As S iR A AT E HI B K B E

WA BORL PRI AT B HEFD T LB R A R: 77
FHP (& 50 pg/mL Kan #1 25 pg/mL Rif), 28 °C,
200 r/min JRFGHETFE, 4 ODgoo [EN 0.6 B, HL
150 pL AT P TR Uk A T 0 S 608 5 0 43 30l Ay
0. 50, 100, 150, 200 pug/mL ¥ LB ¥4z |, 4
W 3 WEA, 28 °C TR, 1 d g
BRIV A L, i S A S A I I B ok B
14 BIEMEREAEEEL

A FF B 0 e Ak e g 3209 ok pCH-sGFP
KRB AL B AR FF T LBA4404 1, PRHCK
FFA HL TRV T LB AR 7 (7% 50 ug/mL Kan
125 pg/mL Rif), 28 °C, 200 r/min $z¥Z% 5 FFid
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o 12 h J5HL 1.5 mL R, 12 000 r/min 5.0
2 min, £ [FE, H IM iESEREGE 200 pmol/L
Acetosyringone, AS)EvE 2 K, HHERE IM ES
FEFEHE(E 200 pmol/L AS)EVFHIA, iz E
ODgoo 294 0.15, T 28 °C., 200 r/min kLR % 55
F£E ODgoo M 0.6-0.8, & H.

AR 23995 100 T 2 V7 W o %« g BT A TR A
TR ZERETETE st89 T PDA }EFRE 28 °C HrEirgs
7 d, FHIE S KR ZER K M ARG 2 R, I
BRI ECR T, TG K R R 2 A Tk
1x10°4~/mL J5 45 1 .

RFFHE AN SR s e e K
B U B AR TR FNAE T B R 43 B E 100 pL J5 S5
FURE5); B2 0 0.45 um, B#2M 50 mm fY
TRFLIE IS4 CM (7% 200 pmol/LAS) -4 | ;
B 200 pL RA RIS ATTEMALIERE |, 28 °C
3SR 2 d R RHLIEIEECT , 500 puL JCREK
PRI LR FR Y, FRAEINL 100 L B ILRE 0%
TR 7R PDA (%47 150 mg/L H#1 %% B
J 200 mg/L {3k, 28 °C B53E45 5 d BEKH
(R R VR VI 1 AL T o
1.5 ATMT NS EHmEZFHMR L

S ATMT SAbSCR I F2E N Fafs . KIT
PR G R BE RN TR SR T R) . BRI
TREIFRALFFE L. BT B | Lk
FRAF . HEEFRITR] . BRI . M Y pH (",
ARSI J5 S A B AL SR TE T 1 O MDAk 2%
T iE17.

(1) A& AT B R A ik B A 93 5% 72 sk 1) A I A
P TR AT LBA4404 i 1.4 J7 1M
WAE )G, DAJCH IM RS R L R 2 3 SRR
e (ODgoo 0.1, 0.2, 0.4), 28°C. 200 r/min
SrRIEEFE 0, 4. 6. 8. 12 h, SR H5EMERBK
FTFUSE 1x10° A /mL (GHE 164G 2500 70 T2 TP
RE5), BRI 200 pL RA IR T CM B -5 (&
200 pmol/mL Z Pk T 75 ) A S FLUE S |, 28 °C 4k

K% 60 h J5, F 500 uL JCHE K whyk i FLug I £
ILHE Y 2 PDA B 5E(% 348 200 mg/L K%
% B 150 mg/L), 28 °C #55% 5d, fidkihfb+, it
FHALSCRE, AAAFIRETE 3 L, SRR AR AT
R I ik FEE N T A 37 1]

(2) fIFEIRBRE AL : £ PDA B3Rkt
XM TE, fT s, SRR R
i 10*, 10, 10°, 107 A~/mL 4 PRERE, HALHE
F 1.4 H7E BRI &0 Tk T, Mar
3 M. G e A PR TR R

(3) T2k VR A A AT I HL A A
1x10° A~/mL A28 T A T BRIP4 SR 1R
MR 1:1, 1:2, 2:1 3% 3 MHOIRE, HALE
F 1.4 H7E bR &0 T T, Mar
3 M, e dme R A B IR RN A AT 1T L)

(4) STt T AR E AL : K CM IR
AS HREEE A 0, 100, 200, 300, 400 umol/mL,
HAAEN 1.4 HE EAE AL &I Tk, &
AbFRAS 3 ML, Gk i £ Ik T A P

(5) TR AL 5 B A LB
eI AC R E VEEANIY CM B3R, HA L B
1.4 BAE RO A T T, RRAbEEe 3 1.
it vefe FE LR FEA 5

(6) IEEFERE AL BHRA WIS T CM
Vil B, 28 °C riildbREgR 1. 20 30 4. 5,
6 d, HARHER 1.4 BHAE EREOMAILIA1F T BE
11, BRHALBRA 3 M. iR Rt

(7) BEFREEERIAL . BEER TR 24,
26, 28, 30 °CiX 4 ML, FLRAPHRIN 1.4 HAE
ERE AR T, AAAFRS 3 ML, Gk
ARG .

(8) IM K5 773k pH EHMAL : #F IM K537
HCl 435 0% pH {3 R 5.0, 5.1, 52, 53,
54,55, 56,57, 58,59, 6.0, HALER
1.4 HAE BRI 55T 34T, A F &
3 MM, Gk B Al IM K535 509 pH (8.
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1.6 %%1LF PCR #&F05% f W 22

J T Bk B R AL T, B R 2
HT 100 pL NaOH ¥ (150 mmol/L) 7K ¥
10 min, FFAIA 10 pL Tris-HCl 2% 4% (1 mol/L pH
8.0), 12 000 r/min &5.0>» 2 min 5, [ HE PCR
() DNA B4, 223/ GFP M a2 51 it T
PCR ®ilF. 51¥0 GFP-F (5-GACGTAAACGGC
CACAAGTT-3")Hl GFP-R (5-GAACTCCAGCAGG
ACCATGT-3"); Hyg-F (5-GATGTAGGAGGGCGT
GGATA-3")Fl Hyg-R (5'-CTCTGATAGAGTTGGTC
AAG-3"). PCR W {AZ(25 pl): 10 umol/L K
GFP } 10 pmol/L Hyg 5|#) F/R 45 1 pL, 2xSan Taq
PCR Mix 12.5 pL, DNA #i#z 1 uL, ddH,0 9.5 pL.
PCR FZ )% 44%: 94 °C 5 min; 94 °C 40's, iB K
JE(GFP 519 KRR 58 °C, Hyg 514¥1iR X
B 55 °C) 40 s, 72 °C 40 s, 35 ME#H; 72 °C
10 min, I 1%3 B e o ok R I o3 A, W
SEEER . PCR =ik A TAEY) TR ()G
A BRZ FY -

B PCR %55 45 5 0 BHPE I e AL -1 T 22 oy
A AR L RIAR IR 3 R, 7R B DO BT

MBS A LA,

2 ER5

21 RFENSWAEHEHREEEFEL
2.1.1 HEE B MR ERESRE
MR AEA 220 TR 7E 5 AN R R ) % X B 19 PDA

250.00

#0hw4hm6hw8hml2h

200.00

150.00

100.00

50.00 -

The number of transformants
(transformants per 107 spores)

0.00

1 RIFEACIA IR EFOTREE T B (8 X 42 (L AR B 20

BRI B RIR, HA R Z 2R A6
MR B WHE N 0 pg/mL B, MM ZEREE
B8 7 d AR CE R A; 25-100 ug/mL %
£ B MR K AZ 25 ENE], 7E 150 pg/mL ]
HE B FWHZELAREER, Hik, A5l
150 pg/mL #18 %R B KAk b 1.
2.1.2  SKTENE BT HA X AR e AT B HD K B RO RE

A FF TR BRI R A AN TR e B Sk 7 E i
(LB Ri #2328 °CHE# 3 dJa, EWE N O,
50, 100, 150 pg/mL AYAb 3P YRR H B VE
200 pg/mL ABRICTR TS B, UL, kit ib
FEFERE SR E N 200 pug/mL VEMAAT B A9 H0
2.1.3  RATE AR A K E T $5 55 B 8] 2 4B L R R
A=A

S 2% SRR B HA S AR AR B R,
MR FE AR ODgoo N 0.2, TEE I E] Ky
6 h i, AILIT53] 108.33 ML T/10° 1,
MRATHEWE ODeoo 9 0.1, WikEFEREI R 8 h
W, ATLAAEE) 127.67 AL T10° AN T, 45 5R
K BB XY BN AR A R A IR VR E R ODgoo N
0.2, JFHIEF IR E 8 h LR, 4
#] 217.33 ML TF/10° MUT . #PRR IR LG
W EEWSNZ ODgoo J9 0.4, TEEFEMIE] Jy 8 h i},
I RETS5) 42.67 ML T 1),
2.14 WFEZFRREXMNEUGERNEIG

BRI ELE 10*, 10°, 107 4>/mL g

Figure 1 Effect of Agrobacterium tumefaciens initial concentration and preculture time on conversion efficiency
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AP RIR 182, 174, 133 N4 F/10° I+,
T B RO BEAE 10° AN/ mL bR s, AL
193 217.66 MEALT/10° N EF(F 2), @ r

TR ] R S AT B B R
2.1.5 AFRIFRAMKTE LI U RS

3 590 5 BT B T VRN AR R TR A AR LA
11, 120 2:1, YHIEFRTRR SRR AR
ML, BEARRCR N 236.33 NMEILT10° AT
AR RGN 165 —F AR 128, ST
IR B 163.67 NEEALT/10° AN LT,
U TR IF G N 1A ARk 3] 2:1 B
AL TR BB BRI R 144.67 DL TN10° o1
T (& 3),

<

£ 2 250

2 & 200

o —

£ g 150

G-

° 2 100

2E€ 0

25 107
R Spore suspension concentration (1nd1v1dual/mL)

B2 BFEZFRKENELNENZIT

Figure 2 Effect of spore suspension concentration on
conversion efficiency

H: oa. b, ¢ NZEREBEMWARIC(P<0.05)

Note: a, b, ¢ are significant difference markers (P<0.05)

300
250
200

a
b
150 b
100 .
1:1 1:2 2:1

Proportion of spore suspension and agrobacterium

W
S O

The number of transformants
(transformants per 107 spores)

B3 FEFRAMRATE AL RN
Figure 3 Effect of spore suspension and Agrobacterium
ratio on conversion efficiency

H: a #l b N2 F B EHARIC(P<0.05)

Note: a and b are significant difference markers (P<0.05)

2.1.6 BT BHERKE R LM EBIF NG
SrBIEEE AS WRIESR 0. 100, 200, 300,
400 pmol/mL, 4 AS WKEH 0 umol/mL B} HA
26 NMEALTN0° TP, BEE AS W RYBE
AR A TR, 24 AS HKJE A 200 pmol/mL i,
AR D W T HAY ASHR I FEIL %, FT LIS 5
246.33 MEALT10° NET(A 4).
2.1.7 HEFNRMEU RN
ﬁwﬂuﬁ%ﬁ TUFLUE AR . B BE AT S e PR AL
) CM B53R3k . 45 &R B7E e PR 4R e fbal
RN 44 ANFALTN0° AT, BEESACH R LR
81 MHALTF/10° NET, MFLIEBEAEE LR N
245 NEALTN0° ANETF(E 5), W& T AR
R GE MR AR FEALROR

£ g

E 7 300

= |

2 <= 250

£ 5 200

s g 150

5 £ 100

EE 50

EE€ 0

2 £ 200 300
=& AS concentratlon (umol/mL)

El 4 ZBEET EHEREXNELEERBIZIT

Figure 4 Effect of AS concentration on conversion
efficiency

I a. by ¢ NZERBEMARICL(P<0.05)

Note: a, b, ¢ are significant difference markers (P<0.05)

300
250
200
150
100 b

| .

Cellophane Qualitative filter paper

n
[N en)

The number of transformants
(transformants per 10~ spores)

Millipore filter

El5 HIEFNRIIFEUBERMZIG

Figure 5 Effect of co-culture medium on conversion
efficiency
H: a. b, c AEFBEFEMEIRL(P<0.05)

Note: a, b, ¢ are significant difference markers (P<0.05)
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2.1.8 HIEFFAT BT LRI

ARSI B I SRR 1, 20 3. 4.
5.6d, BFEAREL, HREIRATE 4 d NEtE, TR
58 247 MEALTN10° T8 6), ML EAL
R T ARG R R, R gkl B i S
FRBFa], FEABCRZ I,
219 EFEEMEUNENEE

LA A 2o v 0 2 AT R 2 A T JR A e Ak
REE I, 1A A0 TR B 2 S B0 P B AR T P
RIS, M ERESRIREE R 24, 26, 28, 30 °C
4ABERE, HE 7T AR S, H A i g A
26 °C, AILIFEE] 249.67 NMEALTF/10° LT, 24
WREE N 24 28 F1 30 °C B, HALFEAF5H 191,
224, 187 MEEALF/10° AT .

300
250
200

a
b b
C
150
d
e . W . . . .
2 3 4 5 6

Co-culture time (d)

—_—
[ =]
SO O

The number of transformants
(transformants per 10° spores)

E 6 FHiFFRATEIN TR

Figure 6  Effect of co-culture time on conversion
efficiency

I: a. by c. d. e J2ER B EMEFCL(P<0.05)

Note: a, b, c, d, e are significant difference markers (P<0.05)

300

a
250 b
200 ¢ c
150
100
24 26 28 30

Co-culture temperature (°C)

4
(=)

The number of transformants
(transformants per 10~° spores)

E7 HIEFEENEUEEROZMN

Figure 7 Effect of co-culture temperature on conversion
efficiency

e oa. b, ¢ NEREEMARIC(P<0.05)

Note: a, b, ¢ are significant difference markers (P<0.05)

2.1.10 IM EFE pH EX LR/ E M

T 8] 7 T B RN B B) RE IR A A i Sk B, g
RiFRmt IM A R0 pH E X 4L F 51k
FORMA Y KW, X IM BRI
pH {E8 5.3 WEALKCRIER R, FibFrlik
) 252 AN/10° NMF 4247, 124 pH 5.0 2 6.1 B,
JLFEAERHAF. mE 1 TLIEHRY pH R 5.3
ARSI B iy, W T pH 5.4 & 52, th
BEET pHS52 & 5.5,
2.2 LT PCR A K& KA MER

XF BEALZE IR 13 A4k T4 7 PCR Y3, B
A st89 K fFiki PCH-sGFP 43 IAE g B A1 B A
XTRR, B 8 WL Y, BENLBRIER 13 DAk T
BIary g o 5 AR N—S0 7 Bi(712 bp), B
X LEEEAY A PR PP so ke Y IS
PCR ¥l 745 57 NCBI #17 BLAST, 25 Hyg
K GFP LR 7 91— 3k 100% (K19 FIE 10),
IE] GFP JE R C BN AR AEAE Z T .

Fz1 IMEFE pH EXELEENEM

Table 1 Effect of pH value of IM medium on conversion
efficiency

IMEgE 10 TR
%k pH TR T4

ZE5r

Significance of

pH value of Number of transformants  difference

IM medium per 10° spores P<0.05 P<0.01
5.0 7.33£1.45 f E
5.1 47.67+8.74 © D
52 176.67+ 6.69 c B
5.3 252.00+7.37 a A
5.4 233.00+5.77 b A
5.5 181.33+4.10 c B
5.6 179.00+5.29 c B
5.7 86.33+3.48 d C
5.8 44.33+6.69 © D
5.9 8.33+£2.40 f E
6.0 1.00+0.58 f E

T TR 22 5 B AR IC

Note: Letters are significant difference markers
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9 10 11 12 13 14 15 16 bp

——— — — . S— — - 712

8 PRMEHF PCRETEHER

Figure 8 PCR identification results of positive inverters

7F: M: 2000 DNA Marker; 1: BAPEXTAE Bk PCH-sGFP; 2: FHYEXT REEF A BB bE st89; 3: WK, 4-16: #fkT
Note: M: 2000 DNA Marker; 1: Positive control PCH-sGFP; 2: Wild-type st89; 3: CK; 4—16: Transformants

Descrption P P e e e e s
Synthetic construct clone pLH334 hygromycin B resistance protein (hph) gene,_complete cds synthetic const... 1208 12086 100% 0.0 100.00% 1497 MKT7736411
Cloning vector pLH331. complete sequence Cloning vector... 1208 1208 100% 0.0 100.00% 8334 MG8917921
Cloning_vector pLH334 _complete sequence Cloning vector .. 1208 1208 100% 00 100.00% 9089 MG8917911
Cloning vector pTH1256.1_complete sequence Cloning vector... 1208 1208 100% 00 100.00% 8251 MH550659.1
Expression vector pOEHyg, complete sequence Expressionve .. 1208 1208 100% 0.0 100.00% 10257 KU7439131
Binary vector pGOF 1, complete sequence Binary vector ... 1208 1208 100% 0.0 100.00% 9087 KT599262.1
Neurospora cloning vector pTH1124 1 _complete sequence Neurospora cl 1208 1208 100% 00 10000% 6586  JF7492041
Neurospora cloning vector pTH1123.1, complete sequence Neurosporacl... 1208 1208 100% 0.0 10000% 6796  JET7492031
Neurospora cloning vector pTH1117.12, complete sequence Neurosporacl... 1208 1208 100% 0.0 100.00% 7048  JF7492021
Neurospora cloning vector pTH1112 8 complete sequence Neurospora cl 1208 1208 100% 00 100.00% 6367 JE7492011
Neurospora cloning vector pTH1111.1, complete sequence Neurosporacl... 1208 1208 100% 00 10000% 7308 JE7492001

9 HMEZBII¥ITHLF PCR FHIESI7E NCBI b3 R

Figure 9 PCR product sequences of inverters with hygromycin B primer were compared at NCBI

Desription Common Max = Total Query E Per. Acc. Accession
Name Score Score Cover walue = Ident Len

Cloning vector pSCW-syn-Gephyrin.FingR-GFP, complete sequence Cloning vector... 1044 1044 100% 0.0 100.00% 7231 MTE124341
Cloning vector pMSCW-syn-PSD95 FingR-GFP,_complete sequence Cloning vector . 1044 1044 100% 00 100.00% 7231 MT612433.1
Cloning vector pAAV-EF1A-Gephyrin. FingR-GFP-CCR5TC, complete sequence Cloning vector... 1044 1044 100% 0.0 100.00% 7010 MT612432.1
Cloning vector pAAV-EF1A-DIO-Gephyrin FingR-GFP-CCR5TC, complete sequence Cloning vector .~ 1044 1044 100% 0.0 100.00% 7204 MT6124311
Cloning vector pAAV-EF1A-DIO-PSDY5 FingR-GFP-CCRETC, complete sequence Cloning vector... 1044 1044 100% 00 100.00% 7204 MT612430.1
Cloning vector pAAV-EF1A-PSDY5.FingR-GFP-CCRETC, complete sequence Cloning vector... 1044 1044 100% 0.0 100.00% 7010 MT612429.1
Cloning vector pUAS_N_EGFP_BDattB _complete sequence Cloning vector .. 1044 1044 100% 0.0 100.00% 8602 MN5175511
Cloning vector pUAS_C_eGFP_BDattB,_complete sequence Cloning vector... 1044 1044 100% 0.0 100.00% 8690 MN517549.1
Synthetic construct DWW-VVD-eGFP variant sequence synthetic cons .. 1044 1044 100% 00 10000% 10917 MT4159531
Synthetic construct DWV-VDD-eGFP variant sequence synthetic cons... 1044 1044 100% 0.0 100.00% 10917 MT4159481
Synthetic construct enhanced green fluorescent protein (eGFP) gene, partial cds synthetic cons... 1044 1044 100% 0.0 100.00% 730 MN4439131

& 10 GFP 3|¥ T 41LF PCR F=4) 557 NCBI Lb 345 R

Figure 10 PCR product sequences of inverters with GFP primers were compared at NCBI
AT S AWER B Y PDA BFREERy WK AY B 22 M0 A 70 1 B0 WL BAE ff 28
FIfo, 7EA SRR B 1 PDA BRI 286 Sk 7 A TR 22 0 A 90 7 2 BB & AR E 1

(B 1) 73 BE SR A T BT A AR R 22 AR IR 2OR(E 12), W] GFP RN E s AL
BB, VORI T WELREW, B MEWRRET.
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Figure 11 Part of the transformants morphology

IE: A: FHI%E B K PDA iFRJE; B: A& B () PDA Hirdk
Note: A: PDA medium containing hygromycin B; B: PDA medium without hygromycin B

Cl C2

B 12 HUFESERRIER S REHRAEETE

Figure 12 Fluorescence identification of transformant
after 5 consecutive subcultures

TF: Al AL TR 2275 488 nm MK T IEF(200%); A2: B
GEF(200%), Bl: #4720 A9 T7E 488 nm BRI T HLEF
(200x); B2: HHZMLEF(200x), C1: HfAERITH 22 o 43 E L F1E
488 nm AP T HLEF(2002); C2: W7 HLETF(200)

Notes: Al: Mycelium of transformants in the field of view at
488 nm (200x); A2: Bright field (200x). Bl: Conidia of
transformants in the field of view at 488 nm (200x); B2: Bright
field (200%). C1: Mycelium and conidia of wild type in the field
of view at 488 nm (200x); C2: Bright field (200x)
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%, BCHAIH ATMT SCEL T 2220k B 8%
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R PRMR B | RAT A W1 e | 5%
LB IR BT R B . AS VREE L TR DA A
B BRI A 500,

LT B i e B S, R AR
EIHIFRAERGR T E R B Rk E R
300 pg/mL; B o KPR 58 4 il 75 R Je 7
WeIIHE R B RN 150 pg/mL. A5 A
ARG 225 T A K MRl 150 pg/mL.

ZHMFRRI] AS TELRATIE 52 AR 71
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W AS Ve I (b 745 H o a2 [l
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BETE 0-200 pmol/L S, 4eATE LBA4404 ¥k
XTHRAEAT Z26 TR VR AL BCR R IEARDG, 45 AS W
#3300 pmol/L I, HEALAR W E BRI

TE AGL-1 %Ak Penicillium digitatum 372+ B8,
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ARG THSE N 10* AmL AL TR0 N
182 MEALT/10° T, ST R 10° 4~/mL
WAL RO 217.67 ML T10° N T, (HE
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