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Multiple alignment of partial act sequences. Nine continuous lines indicate deletion.
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Figure 2. Phylogenetic trees of Epichloé spp. and Neotyphodium spp. based on maximum parsimony (MP) analysis of sequences from intron

portions of act genes. The tree is 323 steps in length, consistency index =0. 8421, retention index = 0. 9706. Maximum parsimony (MP) trees were

constructed in PAUP 4. 0b10 package. MP trees implemented using the heuristic search based on tree bisection-reconnection (TBR) branch

swapping and 100 random addition replicates. Alignment gaps were treated as missing information. Nucleotide substitutions were unordered and

unweighted. Bootstrap support values were calculated by 1000 replications. Branches with bootstrap values > 50% are shown.
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Figure 3. MedianHoining networks of act haplotypes from Epichloé spp. and Neotyphodium spp. . Each circle indicated one haplotype, with circle

size being proportional to the number of isolates with that haplotype, and mv (median vectors) indicating missing intermediates of unsampled

nodes inferred by MJ network analysis, and the number along the branches shows the number of mutations separating nodes. In addition, different

colors indicate different continents, e. g., red, blue, cyan, orange, green, purple and black indicate Asia, Europe, Oceania, North America,

South America, Africa and unknown continents, respectively.
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Phylogeny of Neotyphodium endophyte from western
Chinese Elymus species based on act sequences

Hui Song, Xiuzhang Li, Gensheng Bao, Qiuyan Song, Pei Tian, Zhibiao Nan
Key Laboratory of Grassland Agro—Ecosystems, College of Pastoral Agriculture Science and Technology, Lanzhou

University, Lanzhou 730020, Gansu Province, China

Abstract: [Objective] We analyzed phylogenetic relationships between asexual endophytes isolated from western
Chinese Elymus species. [Methods] Fifteen act sequences were cloned from asexual endophytes of the western
Chinese Elymus species. The phylogenetic tree and network topology structure were constructed using act sequences
obtained and Genbank. [Results] The act sequences from asexual endophyte were single-copy gene. The western
Chinese asexual endophye ( Neotyphodium spp.) has a different origination from the North American sexual
endophyte (Epichloé elymi) from Elymus species, but there is a closer relationship between Neotyphodium spp. and
Neotyphodium chisosum from North American Achnatherum eminens. Further, endophyte gene-flow exists between
sexual Neotyphodium chisosum from North American Achnatherum eminens (Hap 8) and asexual Neotyphodium sp.
from western Chinese Elymus species (Hap 3) .

Keywords: endophyte, Elymus species, actin, phylogeny

(AL 5 G < 5K IR

Supported by the Key Project of China National Programs for Fundamental Research and Development (2014CB138702) and by the Fundamental
Research Funds for the Central Universities (lzujbky2014-76, lzujbky2014-81)
" Corresponding author. E-mail: zhibiao@ lzu. edu. cn

Received: 21 May 2014 / Revised: 24 October 2014





