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Pestalotiopsis microspora KFRD-2 was carried out by using recombinant vector pCAMBgfp
containing hygromycin resistance gene and GFP gene. Based on hygromycin and GFP
fluorescence resistance, the transformants were screened. Through the analysis of colony
morphology, mycelium growth rate, sporulation, fluorescence stability and pathogenicity
verification, more than 100 positive transformants were screened out. The average
transformation efficiency was up to 200 transformants per 10° conidia. Most transformants were
no significant differences in morphological characteristics and pathogenicity as compared with
the wild-type strains. Fourteen positive mutants with significant differences in mycelial
morphological characteristics, sporulation or pathogenicity were obtained, which could be used
to explore the virulence genes and the pathogenic mechanism of P. microspora.
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/NHURAE 2 B0 Pestalotiopsis microspora
R Z EHIF Pestalotiopsis BT , 72
B AR A AR VHAR T BREG  BR U RA i5d A
A . SR . SR E L AAEBER . 1L
kBRI EURF, &K A5k
(BE4=Bh%5: 2018; Hanetal.2019) . HFAf,
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2018; {TZM% 20200 o RIEERFFE N F1)
AL AL 771 (Agrobacterium tumefaciens-
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06 5 NGk TR 0 SR s EoRFE P B L E
Fifd. &8 WGk pCAMBgfp IR AT B
EHA105 B PR H 20 4 AL Bt 2 e SRR T 5
FI BB D7 BRI 7E SR RE W, Ky U7 V5 K gfp hph
F BS54 Xho 1 FEcoR T XUFYIIF pCAMBIA1300
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R, BEERARITE EHAL05 H (B
& 2014)

1.1.2 557 %L : PDA (potato dextrose agar
medium) )35 7R3 A EH) 5g/L, 64 BE 20g/L,
e 15g/L, 121°C, 1x10°Pa %1 T K
20min. LB B57%E: BREE AR 10g/L, BERHE
HU#) 5g/L, NaCl 10g/L. IM %373E. Hil 5g,
NaCl 0.15g, MES-2H,0 8.54g, KH,PO,1.45g,
K,HPO,42.05g, CaCl,0.051g, (NHs),S5040.5g,
MgS0,-7H,0 0.5g, FeSO.-7H,0 0.0025g, Tt
T # R (AS)200umol/LCKE 5 N, Glucose
1.0g CKEJEIAN), 121°C, 1x10°Pa %4 F
KB 20min. Co-IM ¥53%3E: HAhR 25 1M
BRFRBAEE], AR EECE, I 15g/L B
JIg o i s 77 5E : PDA £5 77364 NN 120pg/mL
#5 2 B (HmB) 1 200umol/L Sk %
1.2 /&

1.2.1 RIFFEEBIGE: 28CHMHT, ¥E
A iR pCAMBgfp [IAHF EHAL05 7 LB -
R ERIZEE 7% 48h; B, PREUCER TS E T LB
WARR:FREE R, 200r/min IR 5577 48h. Hf,
LB PR S A5 77 J 35 F5 s i 50pg/mL Kan
A1 25pg/mLRif. BEJE, BCEREEFRE, EiR
%A F 5000xg B0 5min, ] IM 555538501
JEHE B R ODeo=0.2. HJm, 28°C. 200r/min
R9% 6-8h, #%H.

1.2.2 7M. fEC/ U0 KFRD-2 Pk
PDA “FARHIIATCH K, HE RA R &
1R, RGP TLE D iR T, IM
BRI ER T, HEKREEA 1x10° A/mL
78 =

1.2.3 RAFEMAL TR IR A B R R AT
B VS 9 A AmL A4, B 100ulL
WREWERAMTHIA LHE B AN Co-IM+
200umol/L BT A& Bk b, 25°C#EEIL
g% 48h. ARG, KBOIRAEETE B imik s I
H (4 120pg/mL HmB A1 200umol/L k15

) b, 5 CHEFEHIEE. hBUREE
TR 753 (5 120ug/mLHmMB) | 25°C
dkalyi e, Jrnl AR wEE EIE T .
1.2.4 Ak PCR KL : UG AL 7 iR e fh T
WA TG BRI AR PDA AR E, 25°C4kMET
Bri7% 6d, UNEERELZ, $RELDNA. T4 1w
a3 BPUIEEER I 51907 51108 : HYG-F/HYG-R:
5'-AAGTTCGACAGCGTCTCCGAC-3'/5'-TCTACAC
AGCCATCGGTCCAG-3'. PCR ¥ /K &1 °F .
AR 1ul, 10pmol/L 1E [ 7 5140 % 0.5uL,
2xPhanta Max Master Mix (Dye Plus) 12.5uL,
ddH,0 #MZ 25uL. M N: 95°C 3min;
95°C 15s; 60°C 15s; 72°C 1min, 35 MEH;
72°C 10min. PCR F=)ZE5T 1.2%E: flE Fi e i
HL YK A, 3% ] Tanon 1600 4 [ &) B0 &
Bg st &40 (Ll REEAT], HED 55T
iR,

1.2.5 FAL TR (D BT RsHE
TEVEIIAT  F A AL TR AE 7 120ug/mL
W5 & B 1] PDA Pk L, 25°CH5% 4d, f£4R
TR 3 IR ANE, PREUER DG 2 R T
38 PDA PR BRI 5 k. w)E, HUR
TINS5 2 TR IR 25 120pug/mLIIEE 25 B
i) PDA AR F, 25°CH%9%. LAEFAAY KFRD-2
BERRAE NI, 25 A DE 3 AR R Uit B
HAEBEREE (FRE% 2020).

(2) A+ B K TR SRR /b AR K
T 5E - BUELAR N 0.8cm Y TE BF 4R T PDA
SRR, 25°CREFR 5d K 38 g
HEA. Bl A K =(H7% B12-0.8cm)/
(2x35FRIF ). CABFA=AY KFRD-2 B FRAE Xt
M, HE 3K

R AT I = fE Ol : VA AR 0.8cm
I HEM T PDA BEFR O B, WU IE
MmN, 25°CRiFE 20d Ja, ECP R
T PDA FARHINATCH K, F R R 42
flPAR, SR JE P Z B A s e a1,
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5 000xg B> 5min, 3 EiE, A 1mL THK
BRI, LA KFRD-2 B ARAE AT
M, HE 3.

1.2.6 FALT IR EAI: BENLERECEE 1L T 1)
B AT, BT Leica DFC550 %
EE (PR RMARSK M A, HEED 20 MM
%, H GFP R B A P AL T
1.2.7 FALTFIEURMERIE: B4R KFRD-2
PR CUBIE S 2 FEURRERE RS8O (L et
al.2016) , HIEDL “FRL SRRk R
SR EL, 75% B KEH B 30s, JCER KR 3
W52 . ImL 3 2R S 7E SR sk ol
8 MNINFL, R AT, AN
WM ERE 3 NES: (LD BER/RN
0.8cm MBI, WEUHEMZIRS B, (F5F
RS RS R Bl () WERIREEN
10° A /mL FIFETFH, WEL 10pL, 2 T41 5
IR ERR R S b R E, BBk R S B
TRIBEF 25CHFE, 6d Jaill @R BT E A
PLEF A= HY KFRD-2 B RRATE Rt R

2 R 5040
21 HEEHEKRENRE

NTE KFRD-2 B A R TR A 1)) 5 2 0
IR SE, U P 25 5 AN A1 B2 2R 1Y

1 FEREFE % B XEF4 B KFRD-2 BRI KHIHI1E R

100pg/mL

PDA ~PAi g, 25°CHE 9% 4d Jo S v A K
B RIMAEA E 45 2= 1) PDA AR L,
FRIEH A K 765 20-80ug/mL ##155 % 1) PDA
SRR L, B R AR S BAS R R R B s AR
 100pg/mL HIEEZ Y PDA AR L, BRRE
KA IEAEK, I8 2% KFRD-2 B ARV %
R E Y 100pg/mL (B 1, NiE—E
TRAUE TG 03, A FL 0K 120ug/mL 3E5E N
AL T MITRE IR . 2 80K0%IE, /18T 100
R AR L F LT
2.2 HUFRNRERE A

15 B R R PR S 0 B A KFRD-2
B R BT B e Ak 1 12547 PCR AN, B A Y
KFRD-2 Bk S [ 18 xg HEOR 4 1545 21 B 1) 2%
i, FHPEBURL pCAMBgfp SEAL T2 m] i1
331 900bp A AT H M4k (F 2).
2.3 HUFHRESH

MR KFRD-2 B A 2 B R AN 10 T 1)
KA, AKEEMPRERITIE, KUK
AT R TS 5 A B R AR — 3,
W 22 E KA A k2, JE D s R e,
B2 AKEE., PS5 B A B vk G
BES, WEAT PM-13. (BF 14 RN T
TE VR R AVERAE B 22 °F 22 KOl = fl
&7 S E AN E R EA B E R T

Fig. 1 Growth inhibition of Pestalotiopsis microspora wild type strain KFRD-2 on PDA medium with different
concentration of hygromycin B. A-F: 0, 20, 40, 60, 80, 100ug/mL.
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B 2 AT PCRMMEKE  M: DL2000 marker; 1-10: ¥4b-1; 11: BpAEAIE M 12: FAMEX
f#. 13: pCAMBgfp

Fig. 2 PCR verification for partial transformants of Pestalotiopsis microspora. M: DL 2000 marker; 1-10:
Transformed strains; 11: Wild type strain; 12: Negative control; 13: pCAMBgfp.

PM-1 BZZBIRE, (HA ] HAT PM-2 WK EM TS8R -8, K

LR, PARREIN (R 1, E3). OGNS ESE GRP PO, WHIANE ofp

2.4 RICEHE2 H PR CAE e A 7 b IR R OE HLRE AR B A
BRAZER) PM-1 RSN, HAb# AL T ( 4).

*1 BUTFHELEHEKEER~HE

Table 1 The mycelium growth rate and sporulation of Pestalotiopsis microspora transformants

k7S GRS P [ S S S Y PR
Strain Mycelium growth rate Sporulation (x10°/mL) Strain Mycelium growth rate Sporulation (x10°/mL)
(mm/d) (mm/d)
KFRD-2 5.182 8.75 PM-13  5.153 8.69
PM-2 6.221 461.25 PM-24  4.777 35.00
PM-10 4.406 122.50 PM-9 4.792 30.25
X6 5.389 52.00 PM-20  5.050 28.75
PM-12 6.197 44.25 PM-11  5.471 25.75
PM-7 4.989 43.75 X2 4.855 19.25
PM-16 5.402 40.75 PM-18  6.261 5.50
PM-12-2  5.049 40.00 PM-1 5.992 0

3 #%{LF7L PDA FAR EHIEEHES  A: KFRD-2: B: PM-13; C: PM-2; D: PM-12; E: PMb-18; F:
PM-1; G: PM-11; H: PM-16; I: X6; J: PM-20; K: PM-12-2; L: X2; M: PM-9; N: PM-24; O: PM-7;
P: PM-10

Fig. 3 The cultural characteristics of Pestalotiopsis microspora transformants on PDA medium. A: KFRD-2; B:
PM-13; C: PM-2; D: PM-12; E: PMb-18; F: PM-1; G: PM-11; H: PM-16; |: X6; J: PM-20; K: PM-12-2; L: X2; M:
PM-9; N: PM-24; O: PM-7; P: PM-10.
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A, C: B T2 LAT: B, D: HAMNIIOL N EL KA. F5/L=5um

Fig. 4 Transformants verification observed under optical microscope. A, C: Mycelium and spore under bright

field; B, D: Mycelium and spore under green fluorescence. Bars=5um.

2.5 B e

R AE R R 17 BREE 2K
FE S AR R R AR — B R, 12 PR
AR FRE S A R AR AR AR I B
SR, 18 P T AR .
CERLE L, AT R AR R R AR IR
EIRREAR s 30% %4k 1 15 B AR A B bR 1) BOw

JIHER—F, H30%F L+ (Wl PM-1) f71E
BRI, 40%FEAL T (I PM-2) fETEER
AR R (B 5). AL TR 24 Ko
FE L FRHRE T OB S BUw T 2 (R E—
SEARSCME, JE BT B0R S AR L
(1) gfp ZEBEAEANL S EATIRN T, B e 0
BRI, 1t — 20 1 B S B () EOm LR

5 #L T RIS BRAEE R SSROBUR AN
F: PM-16; G: X6; H: X2; |: PM-9; J: PM-7

A: KFRD-2; B: PM-13; C: PM-1; D: PM-2; E: PM-11;

Fig. 5 The pathogenicity of Pestalotiopsis microspora transformants to kiwifruit (agar block). A: KFRD-2; B:
PM-13; C: PM-1; D: PM-2; E: PM-11; F: PM-16; G: X6; H: X2; |: PM-9; J: PM-7.
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3 Wtk

ATMT J7E B A SR RE R | ARk
Hims BEMLG. SRS RESHE T
H P VAR AN SRR Z 50, kA5 2
TT ZMNAH (Michielse et al. 2005). 2287
AEE A (20200 A ATMT J7 95 R H
T-DNA 8 F % D1 H BENLFE N FE R,
FEA RO ST e FEUE T R TE
LA AKEESEUE THIHEER. T
GEEE (2017) AN AR EE R e N 23 1 g %
AR s, SRR T I A KRR
. mJUE, IR SRR Z P BUR LA
AFE ATMT A 2] 7 5E.
PR (2007) fE T 6 855 MY
(RIS TR AR, R I A 23 BRI AR A
SEAMREURRE . RIS (2009) 7EHE
I AR AR AR T e A3 B S TR B R . AR SR
55 (2010) I8 4 O IN A0 A% B 1) AR AL
T, M 2 628 ML HifiEssH— &5
KA BUR S EE R LR R
il VE K7 I8l S A SR R 1) AR - 1 4H 55 (2010)
TRk RIS 2 R A . P RE ) S BUE )
VL5 R AR 4 0 A0 T-DNA 1l N A8 . BE 7 ik
& (2014) TEMIEE GFP RIGHITE R AL R IH
TR, 53] 11 PREU 770055 B R 1 AL
T, 5 2 MREUFE R, 4R (2018) K
Bil 200 ¥RFEA BT T-DNA-FE4L T HF 65 FRIAE K
WA WRIES Krr s A RN, )
5% (2019) A T-DNA 136 N\ 20 il e
BRI DAL PP R oy . e
(20200 WEEFAMORE AT RS, T
AT B 7R AU PEERER A K, T-DNA
FAYE D14H N 21K 77.8%.

W% B ATMT BF 5T AR /D,
TR S5 (2012) DL A KRR 2242 (2014)
R TR R E A SRR AR 2 B

P. heterocornis #1245, FHMNFAL T FEh
e 15 MREEIEE . WK AEKEE.,
=R RA R E T . R
B FL T Ol R AT R SRS, RIS
H hph i ofp FEH2 158k pCAMBgfp %
/N 2 BB KFRD-2 HFRII AL T, %
R1G T 100 ZAREA G HEEES.

O 7745 B AR R ARG B 22 e )RR gt A
A, SN BE/NIAL 2 B AR TS
A AR G B T Ak [FIN, WE K
R T 14 RAEKEE . P LEUR JIFE
B 22 S A8k, Har, FRATIEFIAH GFP
Fric AR AT /NS 2 B A B B Ak i
WRIAR GBI 78 Bk4h, FIA Tail-PCR T
TE R A B T A7 AR 22 I AR TR R
T-DNA Hi NS, FERHAH R K e T D Re e
ik, A REEURER, 3PN
At 2 B E-E EEYT o TER LR,
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