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Grass endophyte resear ches 20: Genetic phylogeny analysis of
endophytesinhabited in gramineous plantsin east China
based on NRPS5

GUO Ping  WANG Guan-Hua Jl Yan-Ling YU Han-Shou®™ WANG Zhi-Wei

(Key Laboratory of Agricultural Environmental Microbiology, Ministry of Agriculture, College of Life Sciences, Nanjing
Agricultural University, Nanjing, Jiangsu 210095, China)

Abstract: [Background] Epichloae endophyte-cool season grasses associations spread widely in
China, there is genetic diversity in endophyte. [Objective] We collected plants from 8 cities of
6 provinces throughout China and hundreds of strains were obtained. NRPS5 genes of 21 Epichloé
spp. strains obtained from endophyte-grass associations were detected. Genetic diversity of NRPS5
genes in Epichloé spp. was analyzed. [M ethods] Fungal genomic DNA was extracted. NRPS5 genes
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were detected by specific DNA primers by PCR, and PCR products were then sequenced and
analyzed. Phylogenetic tree based on maximum-parsimony of NRPS5 gene was constructed.
[Results] NRPS5 genes may be distributed widely in Epichloae inhabited in the cool season grasses
of eastern China. There was a small number of bases difference in same Epichloé spp. or different
Epichloé spp. from same host except Roegneria spp., and there was a large number of bases
difference of different host plants. There was no correlation between the locations of the host plant,
the time of collection and the formation of stromata, and the differences in the NRPS5 gene fragment
were mainly related to the host plants. These results indicated that NRPS5 fragment sequence is
conservative, should locate in the function core of the NRPS proteins. [Conclusion] NRPS5 gene is
relatively conserved, and could be an aiding method to evaluate genetic diversity of Epichloé spp.
endophytes.

Keywords: NRPS5 gene, Epichloae, Poaceae grasses, Genetic diversity
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Tablel Strainsused in thisstudy and their sources
Strains No. Taxon Geographic origin Host Collectiontime Choke
Pish201 Epichloé sp. Ltshun, Liaoning Poa angustifolia 2012 No
Plsb203 Epichloé sp. Ltshun, Liaoning P. angustifolia 2012 No
Pdib102 Epichloé sp. Dalian, Liaoning P. angustifolia 2012 Yes
Pdlb103 Epichloé sp. Dalian, Liaoning P. angustifolia 2012 Yes
Pdlb108 Epichloé sp. Dalian, Liaoning P. angustifolia 2012 Yes
Brhs0302 E. sylvatica Huangshan, Anhui Brachypodium sylvaticum 2010 Yes
Brhs0307 E. sylvatica Huangshan, Anhui Br. sylvaticum 2010 Yes
Cnj6617 E. stromatolonga Nanjing, Jiangsu Calamagrostis epigeios 2006 Yes
Cnja210 E. stromatolonga Nanjing, Jiangsu C. epigeios 2011 Yes
Chs7804  Epichloé sp. Huangshan, Anhui C. epigeios 2007 No
Rnj6102 E. sinica Nanjing, Jiangsu Roegneria kamoji 2006 No
Rdy5503 E. sinica Dongying, Shandong Roegneria sp. 2010 No
Rjl7101 E. sinica Changchun, Jilin Roegneria canina 2007 No
Rnj6404 E. sinica Nanjing, Jiangsu Roegneria kamoji 2006 No
Bhsb101  Epichloé sp. Huangshan, Anhui Bromus magnus 2012 No
Bhsb112  Epichloé sp. Huangshan, Anhui B. magnus 2012 No
Bhsb204  Epichloé sp. Huangshan, Anhui B. magnus 2012 No
Ehta101 Epichloé sp. Hohhat, Inner Mongolia Elymus sp. 2011 No
Ehtal05 Epichloé sp. Hohhot, Inner Mongolia Elymus sp. 2011 No
Rnj0104 E. yangzii Nanjing, Jiangsu Roegneria sp. 2010 Yes
Rhf0307 E. yangzii Hefei, Anhui Roegneria sp. 2010 Yes
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Figure 1 Amplification of NRPS5 gene of Epichloé spp.
from different host plants

Note: M: Marker; 1: Cnja210; 2: Chs7804; 3. Brhs0302; 4:
Rnj6102; 5: Rnj0104; 6: EhtalOl; 7: Bhsb204; 8: Pdib102; 9:
Plsh201.
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Figure2 Alignment of NRPS5 gene sequences of Epichloé spp. from different host plants

:

Note: |A/T/C/G base isfirst codon, underlined base is second codon.
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( >60%) 1000 1% . Epichloé

p. .o A .

Note: Numbers on the branches are confidence values obtained for 1 000 replicates (only values above 60% are shown); The bar represents a
phylogenetic distance of 1%. Dashed lines used for branches contain same Epichloé sp. obtained from different host. e: Host bearing
stromata; A : No stromata formation on host.
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