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A C2H2 transcription factor CsCreA regulates vegetative growth,
stress responses, conidial development, and pathogenicity of
Colletotrichum siamense

XU Yinyi, WEI Hanwen, LIN Shaoyuan, TANG Wen, LIU Zhiqiang, LI Xiaoyu"

School of Life and Health Sciences, Hainan University, Haikou 570228, Hainan, China

Abstract: [Background]| Colletotrichum siamense is one of the major pathogens infecting
rubber trees, causing serious economic losses annually. CreA plays a crucial role in regulating
fungal growth and development. [Objective] To identify the homolog of CreA, CsCreA, in
C. siamense and analyze its biological functions. [Methods] The knockout mutant ACscreA and
its complementation strain were constructed by homologous recombination. The roles of
CsCreA in vegetative growth, stress responses, conidial production and germination, and
pathogenicity of C. siamense were characterized. [Results] CscreA encoded a protein composed
of 386 amino acid residues and containing two typical C2H2 zinc finger domains. Compared
with the wild-type strain, ACscreA exhibited slow growth, increased sensitivity to H202 and
Congo red, decreased sensitivity to KCI, significantly reduced conidial production and
germination rate, and weakened pathogenicity. [Conclusion] The transcription factor CsCreA is
involved in regulating the vegetative growth, stress responses, conidial production and
germination, and pathogenicity of C. Siamense.

Keywords: rubber anthracnose; Colletotrichum siamense; C2H2-type transcription factor;
biological function
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Table I Primer name and sequence
Primer Sequence (5'—3')

name

CsCreAF  CGTCACTCAAGGATACACAG
CsCreAR ATCTCCACCAGCAACGCTGC

CsCreAUF CCCAAGCTTGAGTATTCCCGTCCCACGAC
CsCreAUR GCGTCGACGTCTGTTGCATGTGATCGCC
CsCreADF CGGAATTCGGCAAAGTGGCATGACTTGA
CsCreADR  CCCAAGCTTCGCAGATTACGTGCGGCTTC
CsCreAUU AGGTGCTCCGTATGGCGGGTTTGAC

PI CAGGGTTTTCCCAGTCACGACGTTG

Pl GTATGTTGTGTGGAATTGTGAGCGG
CsCreADD TTCAACAGATAGAGCGAGCGAGAGC
CsCreAhbF CGGAATTCCTCCTAAAGCAACAATCCCT
CsCreAhbR CGAGCTCAATGCGAAAAGGCGTGCTAC
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Figure 1 The principle of CscreA gene knockout.
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Figure 2 The bioinformatics data of CsCreA. A: The protein domain data of CsCreA; B: The protein
sequence alignment of CsCreA. Cs: C. siamense; C.gr: C. graminicola; A.ni: A. nidulans; A.fu: A. fumigatus.
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5] P11/CsCreADD,M: DL2000 DNA marker; 1 : #7 4= B & #k ; 2 : ACscreA-1;3: ACscreA-5;4: ACscreA-7;
5: ACscreA-C.

Figure 3 PCR verification of CscreA gene knockout and complementation. A: Primers CsCreAF/CsCreAR;
B: Primers CsCreAUU/PI; C: Primers PI1/CsCreADD. M: DL2000 DNA marker; 1: WT; 2: ACscreA-1; 3:
ACscreA-5; 4: ACscreA-7; 5: ACscreA-C.
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Figure 4 Growth status (A) and colony diameter (B) of bacterial strains on various media. *: P<0.05.
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Inhibition rates of different stress factors on wild-type strains, mutant strains, and complementary
strains. A: KCI; B: H20,; C: Congo red (CR). *: P<0.05.
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Figure 6 Conidial production and germination of the wild type, gene-knockout mutants and complemented
strains. A: Statistical analysis of conidial production; B: Germination rate (ND: Not detected); C: Conidial

morphology. *: P<0.05.
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Figure 7 Virulence assays of strains on rubber tree leaves. A: Conidial suspension inoculation; B: Mycelial
plug inoculation. 1: CK; 2: WT; 3: ACscreA-1; 4: ACscreA-5; 5: ACscreA-7; 6: ACscreA-C. C: Statistical

analyses of lesion diameters (*: P<0.05).
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