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Table 1. Primers and sequences (N CgRGS?2
Primers Sequences (5'—3")
AACTGCAGCGCCTGATTGACACTAT
CgRGS2upF
TGGAG pCB1532
RGS2upR GGGGTACCGGAAGGGTAGATGACC
Ce up TGGAAG pCB1532-CgRGS2 pCB1532-CgRGS2 Pst 1
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CeRGS2downR AACTGCAGACATCATGTCGGAGGA
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CgRGS2hbF ACGACTTAT PI PI1 3
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CgRGS2DD+PIN) (1) PCR
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MEGA 5.0
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F R
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WT e * -—
Pst 1 kpn 1 PCB1532 Xba 1 Pst 1
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Figure 1. Gene knockout principle of CgRGS2.
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0.05 0.02| Fusarium graminearum (CEF79281)
1 Fusarium pseudograminearum CS3096 (XP_009256215)

Fusarium oxysporum f. sp. cubense race 4 (EMT62369)
0.02" Fysarium oxysporum Fo5176 (EGU77987)

2. CgRGS2 EHEMEFRFEH UK ST
Figure 2. Protein domain and phylogenetic tree analysis of CgRGS2. A: protein domain analysis of CgRGS2; B:
phylogenetic tree analysis of CgRGS2. The phylogenetic tree was constructed by using Clustal X and MEGA 5.0
with homologous sequences of CgRGS2 from various strains, with their sequence IDs in the parentheses; the
numbers on the horizontal lines represent evolutionary distances.
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Figure 3. Verification of CgRGSZ gene knockout and complementation. lane 1: PCR amplification result using
primers CgRGS2F and CgRGS2R of wild type; lane 2: PCR amplification result using primers CgRGS2F and
CgRGS2R of ACgRGS2-27; lane 3: PCR amplification result using primers CgRGS2UU and PI of wild type; lane 4:
PCR amplification result using primers PI1 and CgRGS2DD of wild type; lane 5: PCR amplification result using
primers CgRGS2UU and PI of ACgRGS2-27; lane 6: PCR amplification result using primers PI1 and CgRGS2DD
of ACgRGS2-27; lane 7: PCR amplification result using primers CgRGS2F and CgRGS2R of wild type; lane 8:
PCR amplification result using primers CgRGS2F and CgRGS2R of ACgRGS2-27; lane 9: PCR amplification result
using primers CgRGS2F and CgRGS2R of ACgRGS2/rgs2; M: DL2000 DNA marker.
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Figure 4. Comparison of the growth on 4 media of
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strains.
4 ACgRGS2-27 ) CgRGS2
MM
7d 6.0 cm 2.3.2 CgRGS2
34 cm ACgRGS2-27
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Figure 5. Comparison of colony edge between wild type, ACgRGS2-27 and complementary strain.

ACgRGS2-27 ACgRGS2/rgs2
& 6. Eﬁ‘iimﬂa ACgRGS2-27 5B ERDERTHAMS
Figure 6. Conidium germination morphology of wild type, 4CgRGS2-27 and complementary strain. A:
appressorium; gt: germ tube; C: conidium.
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Figure 7. Effects of stress factors on the growth of wild type, 4CgRGS2-27 and complementary strain. A: effect of
NaCl on the growth of wild type, 4CgRGS2-27 and complementary strain; B: effect of HO, on the growth of wild
type, ACgRGS2-27 and complementary strain; C: effect of SDS on the growth of wild type, ACgRGS2-27 and
complementary strain; a, b, c: significant level, P<0.05.
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Figure 8. Pathogenicity test of wild type, ACgRGS2-27 and ACgRGS2/rgs2. 1: no wound inoculation; 2: wound

inoculation.
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Gene cloning and biological function of CgRGS2 in Colletotrichum
gloeosporioides

Manli Wu, Xiaoyu Li, Nan Zhang, Shuang Xu, Zhiqgiang Liu’

College of Environment and Plant Protection, Hainan University, Haikou 570228, Hainan Province, China

Abstract: [Objective] Regulators of G-protein signaling (RGS) are negative regulatory factors of G protein and
play important roles in growth development and pathogenicity of plant pathogen. However, biological functions of
RGS in Colletotrichum gloeosporioides have not been studied so far. We cloned an RGS gene of CgRGS2 in C.
gloeosporioides and analyzed its biological function. [Methods] Gene CgRGS2 was cloned using PCR and
analyzed. The gene-knockout mutant of CgRGS2 was obtained by homologous recombination, and the
complementary strain was also built based on the mutant. Biological function of CgRGS2 was determined through
phenotypic analysis. [Results] CgRGS2 encoded a 574-amino acids protein, containing an RGS function domain in
the N terminal. Comparing to the wild type, the knockout mutant of CgRGS2 had slow growth, thick aerial hyphae,
reduced conidia with multi-end germination, sensitive to oxidative stress and SDS, decreased pathogenicity.
[Conclusion] Protein CgRGS2 was involved in regulation of vegetative growth, conidium production and

germination, oxidative stress response, cell wall integrity and pathogenicity of C. gloeosporioides.

Keywords: Colletotrichum gloeosporioides, regulators of G-protein signaling, gene knockout, phenotypic analysis

(ALt 4h: RBE™)

Supported by the National Natural Science Foundation of China (31560045) and by the Natural Science Foundation of Hainan
Province (20153132)

"Corresponding author. Tel/Fax: +86-898-66192915; E-mail: liuzhigiang80@126.com

Received: 4 May 2016; Revised: 25 August 2016; Published online: 5 September 2016

actamicro@im.ac.cn



