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Key amino acid sites of the TetR family transcription factor
BcPDRI1 in Botrytis cinerea

QU Dexuan'?, LIU Xiaoying"**, WEI Yadi', ZANG Jinping', CAO Hongzhe', ZHANG Kang'?,
XING Jihong"**, DONG Jingao"*"

1 Key Laboratory of Hebei Province for Plant Physiology and Molecular Pathology, Baoding, Hebei, China
2 State Key Laboratory of North China Crop Improvement and Regulation, Baoding, Hebei, China

Abstract: [Objective] To identify the key amino acid residues of the TetR family transcription
factor BcPDRI1 in Botrytis cinerea, thereby laying a foundation for elucidating the mechanism by
which BcPDRI regulates the growth, development, and pathogenicity of this pathogen. [Methods]
The key amino acid sites of BcPDRI1 were analyzed by bioinformatics methods, and four
conserved regions (32-34 aa, 76-95 aa, 140-150 aa, and 189 aa) were selected for site-directed
mutagenesis. On the basis of the knockout mutant ABcpdrl, the mutants BcPDRI-M1 (A32-34),
BcPDRI-M2 (A76-95), BcPDRI-M3 (A140 - 150), and BcPDRI-M4 (mutation of Ile to Lys at
189 aa) were constructed. A comparative analysis of the phenotypic characteristics and
pathogenicity was conducted on the four aforementioned mutants and the wild-type strain of
B. cinerea, ABcpdrl, the complemented strain CE. [Results] The colony morphology, mycelial
morphology, and growth rates of BcPDRI-M1, BcPDR1-M2, BcPDRI1-M3, and BcPDRI-M4 were
similar to those of ABcpdrl, but significantly different from those of BC22 and CE. These mutants
could form lesions on tomato fruits and tobacco leaves, while their lesion areas were significantly
smaller than those of BC22 and CE. [Conclusion] The regions 32-34, 76-95, 140-150, and the
189th amino acid are the regulatory sites for BCPDR1 to exert its functions.

Keywords: Botrytis cinerea; BcPDRI1; key amino acid sites; growth and development;
pathogenicity
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F1 HEHEMRT-qPCRAYS 4%t
Table 1

Primers design of vector construction and RT-qPCR

A, Sl 4R BlsI
Gene names Primer names Primer sequences (5'—3")
BcPDRI BcPDRI1-F ATGGCTGAGAGGTTACCGACTG
BcPDRI-R TTCACGACGAATACTCGAATGG
BcPDR-M1 BcPDR1-MI1-F GATAAAAGCTGAAAAAAAGCAAAACGCAAACTCAG
BcPDR1-M1-R CTCCGATTTCCGGTTCTGAGTTTGCGTTTTGCTTT
BcPDRI-M2 BcPDR1-M2-F CAAACCCGTGAATCATTGATGTACTTTGCATCACA
BcPDR1-M2-R GGCTTCGTTCTAATCCTCCGTAATAATGTGATGCA
BcPDRI1-M3 BcPDR1-M3-F TTTACATCGATTCAATCATTCATTTGCTCAGCATT
BcPDR1-M3-R CGTTCGATTGACGTGAATGCTGAGCAAATGAATGA
BcPDRI1-M4 BcPDR1-M4-F ACTCACTGAAAATTTCGCTTACACTCCCCCATTCG
BcPDR1-M4-R TTCACGACGAATACTCGAATGGGGGAGTGTAAGCG
BcPDRI-M1 RT-B¢cPDR1-M1-F TGGCTGAGAGGTTACCGACT
RT-BcPDRI-M1-R TACATCAGGAGTCTTGGCACC
BcPDRI-M2 RT-BcPDRI1-M2-F GGTGCCAAGACTCCTGATGTA
RT-B¢cPDR1-M2-R CGTGAATGCTGAGCCAAGTTT
BcPDRI-M3 RT-B¢cPDR1-M3-F CAAAGACCTCGATGAAGGGGT
RT-BcPDRI1-M3-R ACCGAATGCCGAATGTGATG
BcPDRI1-M4 RT-BcPDR1-M4-F AGACCTCGATGAAGGGGTTC
RT-B¢cPDR1-M4-R CGAATGGGGGAGAAGCGAAA
BIpR BIpR-F TCAAATCTCGGTCACGGGCAGGACC
BIpR-R ATGAGCCCAGAACGACGCCCGGC
GFP GFP-F AGTAAAGGAGAAGAACTTTTCACTG
GFP-R TTTGTATAGTTCATCCATGCCATGT

+ 19 5L [ 40 DNA, HR P8 241k T GFP Al
BIpR B IR RYES (R 1), XEEfbF 1T
PCR % % . PCR JZ i 1A & (20 pL): 2xHieff®
Ultra-Rapid HotStart PCR Master Mix 10 uL, [,
T U751 % (10 pmol/L) 4% 0.5 uL, cDNA i
2 uL, ddH,O 7 pL., PCR W /% : 95 °C T
AR PE 3 min; 95 °CAEPE 30s, 65/60 °CiRk 30 s,
72 °CHEfH 10's, 3 34 PNFER; 72 °CL SE i
Smin. [FA, PAFALF19 cDNA i, FIH
R = P e 5 (3R 1) 34T Real-time
PCR %5, H R BEAR 4  F 28 %6 & & PCR
X 7 £ (Biosharp A B UL BH 5 17, mZ& k15
BcPDRI-MI. BcPDRI-M2. BcPDRI-M3  Hl
BcPDRI-M4 Fikk .
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140-150 aa 1 189 aa {3 i ¥ 17 — 2 Hb %6 5
(K 1A). R E SRR AR, #4%: BcPDRI
T E SR 3 A BePDRI-M1, BcPDRI-M2 .,
BcPDRI-M3 F1 BcPDRI-M4 (& 1B), # 7% PCR
YEYRE T HiNGAR (B 1C), &P 4EE)q,
ARG T BePDR1 45 Y O U LR 0 s 5878
# & BcPDRI-MI1. BcPDRI-M2. BcPDRI-M3.
BePDRI-MA4.,
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FHEH#A & GFP. BipR JEIN 4 SE5 [ %t
ALT R L 41 DNA #6147 PCR %556, K IGE
IRy g B 400, 284K ABepdrl
[ N W % S S s e = A N D R
AN RASK ABepdrl v I BE F2 % 4% 15 (18] 2B).
XA T BePDRI (5% K- E4T 0T, &
W5 ABcpdrl ML, §4bFrh BcPDRI 3Rk
K ¥ 2 THE (K 2C), W BePDRI-MI .

BcPDRI-M2. BcPDRI-M3 F1 BcPDRI-M4 58 7%
IRA )
2.3 BcPDR1 ER XHAERLKRT AR
=B

A WF 5% %t BePDRI-MI. BcPDRI-M2.,
BcPDRI-M3 F1 BecPDRI-M4 15,58 78 1A i bk 5 B
A BC22 ., MBREARAR ABepdrl VI H AN E AR
CE MRBIHA T LLWEE . 255 L, 5 ABcepdrl
PRI, 4 DR RIRERTEREIES . W
AU R KR A R R I 2% 5
{HE 34 4 2 X531 F 1 A R BC22 Al H #M i #k CE.
FHES T 187 A= 8 BC22 M H #MNE % CE, 4 4%
AR L e R 9 AR R ABepdr] WIS B0 1
AL AR, 7R 5L E AR K DL
PR FRAE (B 3A); TERZIER I, ALK
(R TR 22 BE SR 2 A, TR 22 200 Jif ) 1 B A 5 B
A /N E 3B, 3C); TEAKHER b, AR
18 TP AT BC22, Mo, BFAET BC22 7
94 RLRE KA BE IR L, 1) 4 DRAERYY
RS S RA KRR R IL(K 3D).
2.4 BcPDR1 ERXERERRTHD
HmDoth

30 32 7 b AL S R B g A e A
M FERREOR 225, 4R EH 4 HRAK
i ¥k (BcPDRI-M1. BcPDRI-M2. BcPDRI-M3
H1 BcPDRI-M4). Bf A1 BC22 DA Mz B #b 1 £
CE TEHERN 5 B fe LR 8 W i B8 ;. 5208
A B X ), R BR 2E AR AR ABepdrl TEAH ]
RIS R AR = A IR A WA B, 1E— 4
XPREER AR T Ak o R B, BPAE AL BC22 Al
HAMNAERR CE Bl A BB AR E R, 1 4 a8
SRAR PR BRI AR FIT X 3 P B T L85 d 3 /N B A A
BC22 Hl H 4 ¥k CE. 7E 4 A3 AR ik,
BcPDRI-M4 51 % BB R, HB R
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BcPDRI1 :
SmcR
HapR
DesT

BcPDR1 | CTRESLMYFA——
SmcR -

; 1
% EH spiEM
B ;
DesT | FRATHMR NE REQYEGSL
5

1 v

BcPDRI1 :
SmcR -
HapR
DesT

£

BcPDR1 : —HS el 198
SmcR rEHE . 205
HapR ———:203
DesT aRATE-——: 220

BePDRI GEP_|— OCS |

BepDRI-MI ——— Promotor | — NN — Grp — ocs |

32-34 (lle-Arg)

BePDRI-M? I cc —{ ocs —
76-95 (Gln-Ile)
BePDRI-M3 B v (oo —
140-150 (Leu-Leu)
BcPDRI-M4 - crp — ocs —
Ile 189 Lys
bp M 1

El1 &REFMBPDRIZEA X EREBRREHFAIME, A: BcPDRIEHE M REN mLEFF; B:
BePDRI1 & F i A R AL HAK KM i 5 C: th 22 24 73 5 & BcPDRI-M1 . BcPDRI-M2. BcPDRI-M3 Fil
BcPDRI-M4 AR 1) 14 75 PCR Y %E . JKiEM: DNA marker; ¥kl 1. 2: 72 & £ 5 5 4 BePDRI-M1 .
BcPDRI-M2. BcPDRI-M3FIBcPDRI-MAZRARN24 V5

Figure 1 Construction of key amino acid mutation vector of BcPDRI1 protein in Botrytis cinerea. A: Selection of
site-directed mutagenesis sites of BcPDR1 protein; B: Construction of site-directed mutagenesis vector of
BcPDR1 protein; C: From left to right are the colony PCR identifications of BcPDRI-M1, BcPDRI-M2,
BcPDRI1-M3, and BcPDRI1-M4 vectors. Lane M: DNA marker; Lanes 1 and 2 are the corresponding bacterial
samples of vectors BcPDRI-M1, BcPDRI1-M2, BcPDR1-M3, and BcPDR1-M4.
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A ABcpdrl BcPDRI-M1 BcPDRI-M2 BcPDRI-M3 BcPDRI1-M4

C 12~ BePDRI-MI 12~ BcPDRI-M2
a a
T 1.0} T1.0Fk
H <08} K <08F
®Z ®Z
2 %06t ' L0061 b
X g g 4
&= o -E o
= .2 041 = .Z04F
S S
202t b 202t
C = C
0.0 : = - - 0.0 : = :
BC22 ABcepdrl BePDRI-M1 BC22 ABcpdrl BcPDRI-M2
1.8 BePDRI-M3 a 12 BePDRI-M4
< 161 I 3 10l *il
0 5 1.4} 5
ﬁ <12} b < 08}
Kol & K2 ool
= & L = g Y b
m = 0.8 mm
= o = o I
206 = .z 04f
B S04l S ool
Ro2t . e .
0.0 : = : - 0.0 - = : -
BC22 ABcpdrl ~ BcPDRI-M3 BC22 ABcpdrl BcPDRI-M4

E2 xEZEABPDRIZEEHXBEAEEAMRTEUFHEE. A: HIALTEIUEFR ERAERENL; B: #
b F B PCRIK -2 5 (WK iEM: DNA marker; JKiE 1: ABcpdrl3&H4IDNA; kil 2435l 4 BePDRI-MI
BcPDRI-M?2 . BcPDRI-M3FIBcPDRI-M4%5ALTEHAIDNA); C: # L FHIRT-qPCREE .

Figure 2 Identification of key amino acid mutant transformants of BcPDR1 protein in Botrytis cinerea. A:
Growth of transformants on resistant plate; B: PCR identification of transformants (Lane M: DNA marker; Lane
1: Genomic DNA of ABcpdrl; Lane 2 are the genomic DNAs of the BcPDRI1-M1, BcPDRI-M2, BcPDRI-M3,
and BcPDR1-M4 transformants, respectively); C: RT-qPCR identification of transformants. Different lowercase

letters indicate significant differences between strains (P<0.05).
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BC22 CE ABcpdrl BcPDRI-M1 BcPDRI-M2 BcPDRI-M3 BcPDRI1-M4
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B ~o- BcPDRI-M4
g -= CE
s
a

0 1 2 3 4 5

E3 XEEEBPDRIZEAXEEEMRTANRESN. A: FBIRWREEIES; B: RAEKNEZIE
& Co BRI Z AR ETEE : D RARIEREKHER,

Figure 3  Phenotypic analysis of key amino acid mutants of BcPDR1 protein in Botrytis cinerea. A: Colony
morphology of mutants; B: Mycelial morphology of mutants; C: Length and width of the mycelial cells of
mutants; D: Colony growth rate of mutants.
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B a5 200 4 251 23 a
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B 210 0.8} 10}
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205 0:4 | 0.5}
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K2 | 0.5 :
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El4 XEEEBPDRIZERXEABBRREFIBIR NN A: LA EIRIER T1; B: Hili

RS AL A B IR GE T [AS [R) /NG 7R 3R bR 8] 22 57 35 (P<0.05)]; C:

FEAL A A A A 2R

WS D JERE R A R BE IR AR GE T A [N P RER R TR R ) 25 572 .35 (P<0.05)

Figure 4 Pathogenicity analysis of key amino acid mutants of BcPDRI1 protein in Botrytis cinerea. A:
Pathogenicity of mutants to tomato fruits; B: Statistics of lesion areas of tomato fruits, different lowercase letters
indicate significant differences between strains (P<0.05); C: Pathogenicity of mutants to tobacco leaves; D:
Statistics of lesion areas of tobacco leaves, different lowercase letters indicate significant differences between
strains (P<0.05).
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3 Wik
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fiE: H N i DNA 5545058, C v Bk
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