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x1. KRG RASIMFT

Table 1. Primers used in current study
Primer Sequence (5'—3") Purpose
CfMKKI-1F AATTAGCGCCCAAGCTCAAGT Amplify C/MKK1 5' flank sequence
CfMKKI-2R TTGACCTCCACTAGCTCCAGCCAAGCCGGCCA Amplify C/MKK1 5' flank sequence
GAAGATGGTTGTTGAA
CfMKK1-3F CAAAGGAATAGAGTAGATGCCGACCGTGTTTC Amplify C/MKK1 3' flank sequence
GGTGCACTCACCATT
CfMKKI-4R AAGCCCGAGGCTGAAGACAA Amplify CfMKK]1 3' flank sequence
CfMKK1-5F CGCATTTTGCCCTGAGCCAGA Validation of CfMKK1 gene deletion
H855R GCTGATCTGACCAGTTGC Validation of CfMKKI gene deletion
CfMKK1-TF CCACCTTCGCCAAATGCAAA Amplify CfMKK1 gene sequence
CfMKKI-8R CGCACTCCTTGTTGAAACCG Amplify CfMKK1 gene sequence
CfMKK1-9F ACTCACTATAGGGCGAATTGGGTACTCAAATTG Amplify complemented sequence
GTTGTCCATGCTTCAAGGTCGAT
CfMKKI-10R CACCACCCCGGTGAACAGCTCCTCGCCCTTGCT Amplify complemented sequence
CACCTTGGTCTCCCAGCCCCATA
Hyg-F GGCTTGGCTGGAGCTAGTGGAGGTCAA Amplify HPH sequence
Hyg-R CGGTCGGCATCTACTCTATTCCTTTG Amplify HPH sequence

1.4 CfMKKI 3R RiBR 28 25 R EI AN R I 2R 15
oI 2 IR NI T < 7/ SO S AT 7
CfMKKI1-9F F1 CfMKKI-10R MEf4:%! CFLH16
H S B SE K ) CMKK T FEH . B 84K 15 1
PCR 7 W2ifb ), SR pYF11 Bk i 4t
[l i A XK-125 R4 514 CMKK 1-TF
A1 GFP-R ifi i PCR X} 7£ SD-Trp B985k FAE K1
B REEA TR o K 36 UE B ) 1) R e AR WA FF B
(Escherichia coli) & 32 75 M L b, FI H 51 9
C/MKKI-9F Fl GFP-R 43l A7y o F % 1E
1 1) SR A AC k] 58 75 P T Bk 1) i A o A
L xR TR B R UM 0 A R T A
£r . PCR IS uF% & MIANE MRAC mkk1-C, HFJq
L) AN E
1.5 CfMKKI S R 28 AR 1R () A 2 R R
151 HEAFRFZBREELAERKNE: KA
CFLH16. RAAKACImkk] . [WI#MNFE#E CfinkkI-C

IR YR N 2 VI 2 mm>2 mm A G50 il fp
FIRARFEIE MM & PDA 1533 |, 28 °C 5K
725 d AR RVE LA I S i I% AR . ISR
RIS R IR, ATk 3 B, il HEE
3o

1.5.2  SMF A BURME E 75 B AR BT AR
CFLH16 . % 4% {& B ¥k ACfmkkl . [8] b B Bk
ACfmkk1-C W% 1 2 4 K F T FLAF (D=8 mm)
PIBCH BF . 20 5l R0 T8 T 200 . 400 .
600 pg/mL 4 il BE 38 X Congo red B9 PDA V-4
Hige, 28 °C HEREIR 4 d JFINRFE EAA, gt
MR, BOEKEE3AEL, BREE 3K,
1.5.3 PEBAEELLE . B KE LK 2.5 cm /Y
EN BRI ARNG/E PDA A b, SRJE W EUE 2R
A1 CFLHI16 . %8 28 {& ACfMkkl DA K 8] b T bk
ACMIkk1-C 319 %54 BE (1x10° A~/mL) Y 43 A= 1 1
WA 20 pL B T HEIACE |, BT 28 °C fHlR S
F%, 3dJE, BREEESAUB R MR SR B R 2 d,
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Figure 1.

Domain prediction and phylogenetic analysis of CfMkk1. A: The structure of CfMkkl. S TKc:

Serine/Threonine domain, the number represents the serial number of the amino acid; B: The neighbour-joining

phylogenetic tree. The number after each reference taxon is GenBank accession number of amino acid sequence

orthologous to CfMkk1.
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The colony morphology of the mutant ACfMkk!I on culture medium. A: The wild-type CFLH16, the

mutant ACfmkkl and the supplementary strain CfmkkI-C inoculating on PDA and MM media at 28 °C in the dark
(5 days); B: Statistical analysis of differences in colony diameter. Error bars indicate standard deviation and

different capital letters represent significant difference on P<0.05; C: Aerial hyphae reduced significant in the

mutant.
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inhibition rate at different concentrations of Congo

Figure 3.
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Figure 4. Penetration of mutant into cellophane

membrane. Before: Fungal colonies of wild-type strain
CFLH16, mutant strain ACfinkkl and complementary
strain CfmkkI-C growing on cellophane membranes at a
constant temperature of 28 °C under dark conditions
(3 days); After: the plates culturing at a constant
temperature of 28 °C under dark conditions (2 days).
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Figure 5.

Testing of mutant ACfimkkl pathogenicity. A: Wild type strain CFLH16, mutant strain ACfmkkl and

complementary strain Cfimkkl-C inoculating on the injured leaves. CK: PDA medium; B: Statistical analysis of

lesion radius of injured leaves. Error bars indicate standard deviation and different lowercases represent

significant difference on P<0.01.
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Figure 6. Observation of mutant ACfmkk! appressoria.
A: The mutant ACfinkkl not forming appressoria; B:

Statistical analysis of the rate of appressorium formation.

Error bars indicate standard deviation and different
lowercases represent significant difference on P<0.01.
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MAPKK-encoding gene CfMKK]1 in Colletotrichum fructicola is
required for its growth and pathogenicity

Yu Xiao, He Li"

Key Laboratory of National Forestry and Grassland Administration for Control of Diseases and Pests of South Plantation,
Hunan Provincial Key Laboratory for Control of Forest Diseases and Pests, Key Laboratory for Non-Wood Forest Cultivation
and Conservation of Ministry of Education, Central South University of Forestry and Technology, Changsha 410004, Hunan

Province, China

Abstract: [Objective] Colletotrichum fructicola is an important pathogen that results in yield loss of Camellia
oleifera. We studied the functions of the mitogen-activated protein kinase gene CfMKKI in C. fructicola for
analyzing the pathogenic mechanism of oil-tea tree anthracnose. [Methods] The homologous recombination
method was used to construct the CfMKKI gene-deleted fragment, which was transformed into the protoplasts
generated by using PEG-mediated method to obtain the mutant strain ACfmkkl. The PCR-amplified C/MKK]
gene-containing complement of the promoter of C. fructicola was taken to construct a complementary vector
pYF11::CfMKKI, then the complementary vector was transformed into the mutant protoplasts by using
PEG-mediated method to screen the complementary strain ACfimkkI-C. The biological phenotypes of the wild-type
strain CFLH16, the mutant strain ACfimkkl, and the complementary strain ACfmkkI-C were measured in vegetative
growth, appressorium formation, stress response and pathogenicity. [Results] The mycelial growth rate of ACfmkk!
was significant slowed down compared to the wild-type strain CFLH16 and the complementary strain ACfmkki-C,
more sensitive to Congo red, lost the ability to infect hosts and was unable to form appressoria. [Conclusion]
CfMKkK1 is involved in regulating the growth, response to external stress and appressorium formation of C. fructicola,

affecting the pathogenicity.

Keywords: Camellia oleifera, Colletotrichum fructicola, mitogen-activated protein kinases, CfMkk1, pathogenicity
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