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Function of small GTPase Rab7 in Colletotrichum fructicola

WU Yongyi, LI Lin, LI He"

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, China

Abstract: [Objective] Anthracnose, a major disease of tea-oil tree (Camellia oleifera), is mainly
caused by Colletotrichum fructicola. In this study, we investigated the biological function of the
small-molecule GTPase Rab7 of C. fructicola, aiming to provide a theoretical basis for the prevention
and control of anthracnose. [Methods] The CfRAB7 gene knockout vector was constructed based on the
principle of homologous recombination. After PEG-mediated protoplast transformation, resistance
screening, and verification by PCR and electrophoresis, the mutant strain ACfrab7 and the
complementary strain ACfrab7/CfRAB7 were obtained. The growth, sporulation, appressorium
formation, stress response, and other biological characteristics of ACfrab7 were explored. [Results] On
the PDA and MM plates, ACfrab7 showcased significantly decreased colony diameter, spore
production, and appressorium formation. ACfrab7 failed to penetrate cellophane. The oxidative stress
(H,0,) had higher inhibition rate on the growth of ACfrab7 than on that of WT and ACfrab7/CfRAB7.
ACfrab7 did not cause disease spot on the leaves of Ca. oleifera. Furthermore, CfRab7 was required for
homotypic vacuole fusion, which was essential for pathogen invasion. [Conclusion] Our findings
reveal that CfRAB7 gene plays a vital role in the growth, sporulation, appressorium formation, oxidative

stress response, homotypic vacuole fusion, and pathogenicity of C. fructicola.
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Table 1 Primer sequences used in the study

Primer name Pirmer sequences (5'—3") Purpose

Rab7-1F TTGCGGAGTGCAATCCACTA Amplify CfRAB7 5’ flank sequence

Rab7-2R TTGACCTCCACTAGCTCCAGCCAAGCCCGTGGATCTGGTGCGT Amplify CfRAB7 5’ flank sequence
CGGG

Rab7-3F CAAAGGAATAGAGTAGATGCCGACCGGCAGATTCTTGGTTGAG Amplify CfRAB7 3' flank sequence
CAG

Rab7-4R CATGCAGTCGGCACGATTAT Amplify CfRAB7 3’ flank sequence

Rab7-5F AAGAACCTGGATCTGAACGG Validation of CfRAB7 gene deletion

H855R GCTGATCTGACCAGTTGC Validation of CfRAB7 gene deletion

Rab7-7F TGTCGGCAAGACGAGTTTGA Amplify CfRAB7 gene sequence

Rab7-8R TGCTCGACGTTGATAGCCTC Amplify CfRAB7 gene sequence

Rab7-9F ACTCACTATAGGGCGAATTGGGTACTCAAATTGGTTATCAGCAG Amplify complemented sequence
CGTCGTACGCGTC

Rab7-10R CCTCGCCCTTGCTCACCATCGTGGATCTGGTGCGTCGG Amplify complemented sequence

Rab7-11F GCATGGACGAGCTGTACAAGATGTCATCGAGAAAGAAGGTCC Amplify complemented sequence

Rab7-12R CACCACCCCGGTGAACAGCTCCTCGCCCTTGCTCACTTAGCAG Amplify complemented sequence
GCGCAGCCGTCC

GFPF ATGGTGAGCAAGGGCGAGG Amplify GFP gene sequence

GFPR CTTGTACAGCTCGTCCATGC Amplify GFP gene sequence

Hyg-F CTCTATTCCTTTGCCCTCG Amplify HPH gene sequence

Hyg-R GCTGATCTGACCAGTTGC Amplify HPH gene sequence
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FE S A I JE T 1) 4 3 TR A P S A — A
ScRab7 AY[RIVEFE 1 CfRab7, JE[H 41K 981 bp,
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1 I
100 200

(B) 77 Rab7 Colletotrichum fructicola

97 ' Rab7 Colletotrichum siamense (XP 036497542.1)

67 Rab7 Colletotrichum incanum (OHW91642.1)

61

0.05

1 CfRab7 &R FMNUAR REAE 5

Rab7 Magnaporthe oryzae (XP 003715107.1)
Rab7 Valsa mali (KUI61870.1)

Rab7 Fusarium graminearum (XP 011323641.1)
Rab7 Saccharomyces cerevisiae (NP 013713.1)

Figure 1 Domain prediction and phylogenetic analysis of CfRab7. A: the structure of CfRab7 was predicted
using by the SMART website (http://smart.embl-heidelberg.de/). B: the phylogenetic tree was constructed
using Mega 7.0 software. The number on the evolutionary tree branch indicates the support rate, 0.05 is the
scale bar, indicating the branch length. The number after each reference taxon is GenBank accession number
of amino acid sequence orthologous to CfRab7.
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Primer 2

Primer 1

bp M - + A ¢ - + A ¢

Figure 2 Acquisition of the gene deletion mutants of CfRAB7. A: schematic diagram of the deletion strategy
for the CfRAB7 gene. B: primerl is Rab7-5F/H855R, primer2 is Rab7-7F/Rab7-8R; M: DL2000 marker; —:
H,0 negative control; +: WT positive control; A: mutant ACfrab7; c: complemented strain ACfrab7/CfRAB7.
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(A) CFLHI6 ACfrab7 ACfrab7/CfRAB7 ©)

B CFLHI6 O ACfab7 B ACfrab7/C/RAB7

6.0
PDA
5.0
EE
MM 2
© 3.0
£
(B) a
CFLH16 2.0
i
ACfrab7 1.0
0.0
ACfrab7/CfRAB7 - PDA MM

3 AREIEREACERNE

Figure 3 Growth rate determination of different strains of Colletotrichum fructicola. A: growth of wild type,
ACfrab7 mtant and ACfrab7/CfRAB7 complementary strain on PDA and MM media. B: the aerial mycelium
growth of wild type, ACfrab7 mutant and ACfrab7/CfRAB7 complementary strain on PDA media. C:
statistical analysis of mycelium growth rate (**: P<(0.01). Error bars represent means=SD from three
independent replicates.

() SSrGEmERESeEs  (B)
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H# %k
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Appressonrium formation rate/%

Bl 4 KRTEEACfrab7 B AERMMIE R KRG 5

Figure 4 Statistical analysis of spore production and the appressorium formation of mutant ACfrab7. A: the
appressorial formation of ACfrab7. B: the appressorial formation of wild type. C: statistical analysis of the
conidia production. D: statistical analysis of the appressonrium formation rate. Asterisks indicate significant
differences (P<0.01). Error bars represent means+=SD from three independent replicates.
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70 ¢
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50t
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30+
20+

Inhibition rate/%
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Figure 5 Oxygen stress sensitivity test of ACfrab7 mutant. A: the growth of wild type, mutant ACfrab7 and
complementary strain ACfrab7/CfRAB7 on PDA medium containing 10 mmol/L H,O,. B: statistical analysis of
growth inhibition rate of strains (**: P<0.01). Error bars represent means+SD from three independent replicates.

CFLH16

ACfrab 7 ACfrab 7/CfRAB 7

Bl 6 ZL{FACHrab7 MIIBAFIEIRE

Figure 6 Cellophane penetration of mutant
ACfrab7 into cellophane membrane. Before: the
growth status of wild type, mutant ACfrab7 and
complementary strain ACfrab7/CfRAB7 on cellophane
for 2 d; After: the growth status of colonies of the
strains after removing the cellophane.
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7 RTAFACfrab7 3HHAZMH HBIBUR S
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CfRAB7 CFLHI6

ACfrab7| CK

Figure 7 Pathogenicity of mutant ACfrab7 to oil-tea leaves. A, B: pathogenicity of wild type, mutant
ACfrab7 and complementary strain ACfrab7/CfRAB7 inoculated on injured (A) and non-injured (B) leaves.

Up: up of the leaf; Down: down of the leaf.

PN 22 I EHAR Y 2-5 um, BISJHES . WifE
RAKACSrab7 WTH 22 4L TD 5205 1T 2 AR
/NT 0.5 um BN 8). O T B E ACSrab7
TEVA T ROE RS AR P AR, ] 0.5 mol/L
NaCl ¥ F1 G B8 7K AIF T B 22 1003 4 53 28 T il
Gt ZPRER, 15 NaClLIERAL S, BFA:
TR H AN B RR BB B T 22 L, SRR
ACfrab7 B R/NNICHT AL (K 8). JCRIK
HAR B, B AR TR E A B R A R A

Control

CFLH16 mge: E:"‘:a"‘f;ﬂ 0 .,._°._€ i' t
® ' —

ACfrab7 IR
ACfrabTICRABT §- B
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Rab7 5 [ (B ypt7 BY[H PR 1) /2 Rab &
FIZ R B 5y, MR T 0 A5 i g A
ZIH, FESFETEEAS SR, EEZ
AP KR T PREENERY AR

Fission Fusion

—

Figure 8 Homotypic vacuolar fusion assay. Control: vacuoles were labelled with neutral red; Fission: in
0.5 mol/L NacCl solution; Fusion: hyphae were further incubated in water. Scale bar=10 pum.
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IR E ACSrab7 WHERILEY) 2 IIRE, S BT H
Z: 5 PR ORI 2 LT AR BN IR . BFSE
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