Characterizing a Novel Fungal Lineage In Boreal Soill

Ben Renshaw
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ContigLz CATATATTTACGAGAAGTGAGARCGTGGGCARAGCATACARACTTTTGAL CAATGGATCTCTTGGCTCTTGCATCGATGARGAACGCAGCARAGT GCGARAT GTAAT GCGAT

ContigL2 CATATATTTACGAGAAGTIGAGEACGTCGGCARAG R B A ATGGATCTCTTGECTCTTGCATCGATCARGAACGOAGCARRGTCCGARATGTAATGCGAT

ContigL2 GATNTATTTACGAGALGTGAGAACGT GGG CALAGIATACARACTTTINAA CAATGGATCTCTTGGCTCTTGCAT CGATGARGARACGCAGCABAGTGCGAAATGTAATGCGAT

ContigL2 CATATATTTACGAGAEGTGAGEACGTGEECNAAGEATACARA CTTTINAL CAATGGAT CTCTTGECTCTTGCATCGATGAAGEACGCAGCARAGTGCGARATGTAATGCGAT . . . .

ContigL2 CATATATTTACCAGAAGTGACGAACGTGGGCARALEGEATACAAGCTTTIRAACAATGCGATCTCTTGECTCTTGCATCGATCARGARCGCAGCARRGTGCGARAT GTARTGCGAT °AppearS to be three different taxa in .25 gram soil core. (See Flg 3)
MyCOIOgy ContigL2 CATATATTTACGAGAEGTGAGEACGTGGECARAGEATACAR GO TTTINAL CAATGGAT CTCTTGECTCTTGCATCGATGAAGAACGCAGCARAGTGCGARATGTAATGCGAT

ContigL2 CATATATTTACGAGAAGTGAGAECGTCGGCARAGIATACARACTTTINAL CAATGGATCTCTTGGCTCTTGCOATCGATGARGARCGCAGCARAAGTGCGARAT GTAATGCGAT N b f ol ithi h clade is 26. fi d

ContigL2 CATATATTTACGAGAAGTGAGARCGTCGGCARAGIATACARACTTTINAL CAATGGATCTCTTGGCTCTTGCOATCGATGARGAACGCAGCAAAGTGCGARAT GTAATGCGAT °

ContigL2 CATATATTTACGAGAAGTGAGAECGTCGGCARAGEATACARACTTTINAL CAATGGATCTCTTGGCTCTTGCATCGATGARGAACGCAGCAAAGTGCGARAT GTAATGCGAT umber of clones within each clade Is , Tive, and two.
CATATATTTACGAGRAGTGAGEACGTGCGGCARAGETED . AACAATGGATCTCTTGGCTCTTGCATCGATGARGAACGCAGCARRGTCCGABATGTARATGCGAT
GATATATTTACGAGAAGTGAGAACGT GGGCARAGCATACARLCTTTTIAACAAT GGAT CTCTTGGOTCTTGCATCGATGARGARCGCAGCARAGTGCGARAT GTAAT GCGAT

CATATATTTACGACARCTCACAACCTCCGCCARACCATACARACTTTTIAL CAAT CCATCTCTTGECTCOTTCCATCGATCARCAACGOAGCARACTSCGARATGTAAT GCCAT e The intraSpeCifiC sequence Slmllal’lty of these clones is 99.66%.
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Fungi do a variety of essential tasks for their environment conien?
- Alaska treeless without fungal symbionts (8) —

- including giving plants mineral nutrients and water, and decomposing plant * From the original sequence of the same site there was a 98.3% sequence
matter (2)(5) ‘ similarity.

- Fungi play a pivotal role in carbon stability

- Mycology is in its cataloging phase: Of an estimated 1.5 million fungal
species only 5% have been formally described. (1)
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*The base pair mutations in these taxa are transitions: the group of five having a C
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:TTII"-TI.'_'TL'_'EA.CT"‘ TCGAGTCTTTGARCGCATATTACACCAAGTGCACAAGCACCTIGGTATGCCIGTTTGAGAATCATCTACAATCAAGTGTCCTTGTGACCAGTTG "‘T" inStead of T and the group of two haVing an A inStead of G as Compared to the

AT T T TreAACGCATAT T ACACCAAGTGCACAAGCACC TG TATCGCC TG T TTCAGAATCATCTACAATCAAGTGTCCTTETGACCAGTTS = .. .
GAGTCITTTCAACCCA T AT T A CACCA T AC A CC I GETATGCC TG T T CAGAATCATCTACARTCAAGTGTCCTTGTCACCAGTTG C Orlglnal Sequence (See flg 2)
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CAGTCTTTeAaACCCATATTACACCALTCCACAAGCACCTIGE A TGCC TG T TTCACGAATCATCTACAATCAAGTGTCCTTGTCACCASTTG
TTCTECGASGTCE CAGTCTTTeaAACCCATATTACACCA L TCCACAAGCACCTIGEIATGCC TG T TTCAGAATCATCTACARATCAAGTGTCCTTGTCACCASGTTGS
TTCTECEASGTCE L_.'EJ.LT"TTTL_E.-.E.'."""ETETTETE::EELTC L AT T A TG TG I T T CGAGAATCATCTACAATCAAGTGTCCTTGTGACCAGTTG
TTCTCTCASTCS T CAGTCT T AR CCCAT AT A CAC AT AC A A CCACC TG AT G C TG T T T CACAATCATCTACAATCAAGTGTCCTTGTCACCAGSTTG

= L ceeEE BEE[RE R RME 0 E RN EE R M B MR R R R R M R M R e : Note: The branches of the phylogene‘[ic tree do not represent time In this diagram

CCAACTTOTGTGAGTCATCGAGT CTTTSARCGCATATTACACCAAGTCCACARACSCACCTGETATCCOTGTTTCAGAATCATCTACAAT CARSTET COTT STGACCASTTS
GCAACTTCTGTGAGTCATCGAGTCTTTGAACGCATATTACACCARGTGCACAAGCACCTGGTATGCCTGTTTGAGAATCATCTACAATCARGTGTCCTTGTGACCAGTTG _.L_'_'_'_T'-' but inStead mutationaj divergence_ The biOIOQicaI “me |t tOOk for these mutations
IS unknown and impractical to illustrate for our purposes.
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Detection of Divergence in a Novel Fungal Lineage in Boreal Forest
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* Lineage highly divergent from known taxa.

« Of five novel lineages found previously discovered by Dr. Lee Taylor, we
further characterized the diversity within one of the five novel lineage.

Research Questions

1. Is there diversity within this lineage?

Conclusion

*Singles Core variation: leads to believe more diversity within site(s)

*Multiple clones for each taxon: not likely Taq error

*Future Direction: test for diversity in other 9 sites (See fig 1)

Methods

* Ran a whole Genome Amplification of .25 gram of soil core sample

*Cloned specific fungal lineage

*Used Sequencher along with BLAST Trim Vector to clean up DNA sequences.
*Constructed a phylogeny of clone samples
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Flg ure 1.Bilack Spruce site, black stars represent our novel taxon of

interest. Figure 5. Phylogeny constructed from a single soil core clone library.

Different clades represent same taxon represented by multiple clones.
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