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Abstract: [Objective] To determine the typical RGS in Colletotrichum graminicola, and its signal
peptide, transmembrane region and the secondary structure, and to provide a strong theoretical
foundation for studying the positioning and function of RGS, but also provide an important
theoretical guidance to clarify the other pathogen in Colletotrichum spp.. [Methods] Based on the
four typical RGS sequences have been reported in Saccharomyces cerevisiae, to search RGS related
protein sequence from the protein databases of Colletotrichum spp. with the BLASTp as well as the
use of words, and to search the conserved domain in the SMART online. Meanwhile, bioinformatics
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analysis have made including the signal peptide, trans-membrane domain structure and the secondary

structure, In addition, analysis of genetic relationships through comparative typical RGS in C.
graminicola with homologous sequences of other species. [Results] There are six typical RGSs in C.
graminicola, which have higher proportion of helical secondary structure. And these RGS do not
contain the typical signal peptide sequence except for CgRGS6, and the half of six RGSs positioned
in the nucleus, and the other is positioned in the plasma membrane, endoplasmic reticulum, and
mitochondria, respectively. [Conclusion] C. higginsianum, C. gloeosporioides Cg-14/Nara gc5, C.
orbiculare has a high sequence homology and close genetic relationship with C. graminicola.

Keywords: Colletotrichum graminicola, RGS, Signal peptide, Secondary structure, Colletotrichum spp.
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Table 1 The information and access methods of six typical RGSs in C. graminicola

ID Name Accession ID AA Length (aa) Access method
GLRG_08725.1 CgRGS1 EFQ33446.1 310
GLRG_02968.1 CgRGS2 EFQ27824.1 361 BLASTp Rax1
GLRG 06020.1 CgRGS3 EFQ30876.1 589
GLRG 02926.1 CgRGS4 EFQ27782.1 740 BLASTYp Sst2
GLRG 05339.1 CgRGS5 EFQ30195.1 876
GLRG_08761.1 CgRGS6 EFQ33482.1 1211 BLASTp Mmd1

CgRGSI1 RGS - .. I Low complexity

I Transmembrane region
CgRGS2 RGS
p Ciled coil

CgRGS4 R WD = ‘P I -.EP l RGS

CgRGS5 = ] = RGS @

0 100 200 300 400 500 600 700 800 900
CgRGS6 II — PXA i RGS - - [ B ] - lPX > L
0 200 400 600 800 1000 1200

B1 RAXKEHEGRTHEHE
Figure 1 The conserved domain of six RGS in C. graminicola
RGS G DEP Dishevelled Egl-10  Pleckstrin PAC PAS C-

RXA PX PX PhoX

Note: RGS: Regulator of G protein signalling domain; DEP: Domain found in Dishevelled, Egl-10, and Pleckstrin; PAC: Motif
C-terminal to PAS motifs; RXA: Domain associated with PX domains; PX: PhoX homologous domain.

2.2 EBREKMERN —-1.916 292 (E)
Protscale 6 2.174 ( 2C 2) CgRGS4
RGS CgRGS1 220 P) —1.768
164 Q) -1.979 268 @) 1.232 (
18 @) ( ) 2D 2) CgRGS5 257 258
1.184 ( 2A 2) CgRGS2 130 131 (N) (E) —3.084
™M) S) —1.816 774 @D 1.011 ( 2E

347 (A) 2.763 2) CgRGS6 780 781 782

( 2B 2) CgRGS3 128 (Y) (E) (R) (D)

http://journals.im.ac.cn/wswxtbcn



1586 WA 2S¢ 384 Microbiol. China 2014, Vol.41, No.8

—2.442 44 (T) ( )
2.858( 2F 2) 2.3 HIEARIZSBRHIE
6 RGS 12-60

CgRGS1 CgRGS2 CgRGS3
CgRGS4 CgRGS5 CgRGS6
25.923 126217 202.85 45.05

56.88 204.702 CgRGSI
~180.619 —136.595 —269.021 —453.516 0.286 02 04
~705.718  —679.026 (  2) 0.505 0.073
6 RGS « ( 3) CgRGS2 CgRGS4 CgRGS5
» » CgRGS3  CgRGS6
GRAVY 02 04 08( 3)
A

1 :,‘:[ .

Hphop./Kyte & Doolittle

Score=0 e

1 1 1
200 400 600 800 1 000 1200
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2 ARAREE RGS HKMEER
Figure 2 The hydrophobic of six RGS in C. graminicola
A B C D E F CgRGS1 CgRGS2 CgRGS3 CgRGS4 CgRGS5 CgRGS6
Note: A, B, C, D, E, F, is distribution of hydrophobic of CgRGS1, CgRGS2, CgRGS3, CgRGS4, CgRGSS, CgRGS6, respectlvely
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Table 2 The hydrophobic and hydrophilic amino acid residue position situation of RGS in C. graminicola

CgRGS1 CgRGS2 CgRGS3 CgRGS4  CgRGS5 CgRGS6
G M S Y P N E E R D
Most hydrophilic amino acid residue
Position 164 130 131 128 220 257 258 780 781 782
Value -1.979 —-1.816 -1.916 —1.768 —3.084 —2.442
) ) ) ) L A E L I T
Most hydrophobic amino acid residue
Position 18 347 292 268 774 44
Value 1.184 2.763 2.174 1.232 1.011 2.858
The numerical sum of hydrophobic amino acid 25.923 126.217 202.850 45.050 56.880 204.702
residues
The numerical sum of hydrophilic amino acid ~ —180.619 —136.595 —269.021  —453.516 —705.718 —679.026
residues

*3 KRAREHR RGS & HEAEKEIAIT BTN

Table 3 The possibilities of transit peptide of RGS in C. graminicola

Chlor;srl:j:is(tj Efransit Mitochopl)l;irr’i?cl1 etargeting Secretor}; Sgt?;zay signal Localization Reii&bsislity
CgRGS1 0.505 0.286 0.073 4
CgRGS2 0.232 0.023 0.867 = 2
CgRGS3 0.015 0.864 0.656 4
CgRGS4 0.313 0.028 0.721 = 3
CgRGSS5 0.062 0.055 0.953 - 1
CgRGS6 0.009 0.997 0.043 1
(Reliability class RC) 1-5 .1 0.8 2 0.6-0.8 3 0.4-0.6
4 0.2-04 5 0.2.

Note: Reliability class, from 1 to 5, where 1 indicates the strongest prediction. There are 5 reliability classes, defined as follows: 1:
diff>0.800; 2: 0.800>diff>0.600; 3: 0.600>diff>0.400; 4: 0.400>diff>0.200; 5: 0.200>diff.
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HMM www.compbio.dundee.ac.uk/www-jpred/)
24-25 0.904
RGS ( ( ) PHD 6 RGS
) a p
2.4 ZIREEH T CgRGS2 p 5
(3
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Figure 3 The secondary structure character of six RGS in C. graminicola
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RGS a
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Note: A, B, C, D, E, F, is secondary structure character of CgRGS1, CgRGS2, CgRGS3, CgRGS4, CgRGS5 and CgRGS6 respectively.
G is the proportion of alpha helix, beta strand and disordered in secondary structure of every RGS in C. graminicola.
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25 HHREENRLS #7 ELA25443.1 CgRGS3
TMHMM C. graminicola C. higginsianum CCF34848.1 C. orbiculare
6 RGS ENH78003.1 C. gloeosporioides Cg-14
CgRGS1 CgRGS4 CgRGS5 EQB56965.1 CgRGS4
CgRGS2 CgRGS3 C. higginsianum CCF36291.1
CgRGS6 ( 4 (Colletotrichum hanaui) ADE20133.1 C.
26 EEXZ orbiculare ENH80606.1 C. gloeosporioides
NCBI C. graminicola 6 Nara gc5 ELA32529.1
RGS BLASTp CgRGS1 CgRGS5 C. orbiculare ENH80005.1 C.
CgRGS2 CgRGS3 CgRGS4 CgRGS5 CgRGS6 higginsianum CCF45790.1 C. gloeosporioides
Nara gc5 ELA31285.1 C. gloeosporioides
C. graminicola 6 RGS Cg-14 EQB45833.1
CgRGSI1 CgRGS6 CgRGS6  C. higginsianum CCF40340.1 C.
CgRGS2  CgRGS4 CgRGS3 gloeosporioides Cg-14 ELA34238.1 C.
CgRGS5 ( 4 C. orbiculare ENH85964.1
graminicola RGS ( 4
CgRGS1 C. graminicola C. higginsianum
(Colletotrichum higginsianum) CCF46453.1 C. orbiculare C. gloeosporioides Nara gc5  C.
(Colletotrichum gloeosporioides Cg-14) hanaui -

EQB53246.1 (Colletotrichum C. graminicola C.
orbiculare) ENH78898.1 higginsianum C. orbiculare C. gloeosporioides

CgRGS2  C. orbiculare ENH80340.1 Nara gc5 C. hanaui

(Colletotrichum gloeosporioides Nara gc5)

RGS

« 3

F4 RAEKREHR RGS LAAEMFER

Table 4 The subcellular localization of RGS in C. graminicola

Name Nuclear miﬁif;ie cSl)l(;rIZr Cytoplasmic Mitochondrial Errli?flll?zzic Peroxicomal Lysosomal Golgi Vacuolar
CgRGS1 5.86 0.52 0.79 1.18 1.13 0 0.10 0.07 0.34 0
CgRGS2 0 6.27 0.68 0.35 1.75 0.29 0 0.10 0.56 0
CgRGS3 0 1.53 0 0.05 0.04 8.01 0.32 0.04 0 0
CgRGS4 4.88 1.14 1.15 1.09 1.43 0 0.31 0 0 0
CgRGS5 4.42 1.02 0.33 1.90 1.67 0.11 0.11 0.07 0.37 0
CgRGS6 0 0.98 0 0 8.22 0.04 0 0.21 0.16 0.39
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Figure 4 The genetic relationships of six RGSs in C. graminicola compared with its homologous sequences from other
species
CgRGS1-6 6 RGS. Bootstrap ( 50% ) 1000
GenBank 10%

Note: CgRGS1-6: Six RGSs in C. graminicola. Branch points were supported by parsimony bootstrap values (1 000 replicates)
of >50%. Sequence numbers in parentheses are the GenBank accession numbers. Clusters designated clades with 10% intraclade

divergence.
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Figure 5 The genetic relationships of B-tubulin in C. graminicola compared with Colletotrichum spp.
Bootstrap ( 50% ) 1 000 GenBank

2%
Note: Branch points were supported by parsimony bootstrap values (1 000 replicates) of >50%. Sequence numbers in parentheses are the
GenBank accession numbers. Clusters designated clades with 2% intraclade divergence.
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