Go to the link below to download two text files
(.txt) to your desktop

Folder: Pigweed FASTA Sequences
File 1: Unknown Pigweed
File 2: Pigweed Library

grownextgen.org/go/pigweed



Superweeds!
Mutations that lead to herbicide resistance

with FASTA files & Library

>Smooth-Pigweed
ATGGTAATTCAATCCATTACCCACCTTTCACCAAAACTTGCATTGCCATCGCCATTGTCAGTTTCCACCAAGAACLT
ACCCAGTAGCTGTAATGGGCAACATTTCTGAGCGGGAAGAACCCACTTCTGCTAAAAGGGTTGCTGTTGTTGGTGC
TGGAGTTAGTGGACTTGCTGCAGCATATAAGCTAAAATCCCATGGTTTGAATGTGACATTGTTTGAAGCTGATTCT
AGAGCTGGAGGCAAACTTAAAACTGTTAAAAAAGATGGTTTTATTTGGGATGAGGGGGCAAATACTATGACAGAAA
GTGAGGCAGAGGTCTCGAGTTTGATCGATGATCTTGGGCTTCGTGAGAAGCAACAGTTGCCAATTTCACAAAATAA
AAGGTACATAGCTAGAGATGGTCTTCCGGTGCTACTACCTTCAAATCCCGCTGCACTGCTCTCGAGCAATATCCTT
TCAGCAAAATCAAAGCTGCAAATTATGTTGGAACCATTTCTCTGGAGAAAACGCAATGCTACTGAGCTTTCTGATG
AGCATGTTCAGGAAAGCGTTGGTGAATTTTTTGAGCGACATTTTGGGAAAGAGTTTGTTGATTATGTTATTGACCC
TTTTGTTGCGGGTACATGTGGCGGAGATCCTCAATCGCTATCTG

https://dnasubway.cyverse.org/
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Import trace files from DNALC
Select a set of sample sequences:
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Stop #2 Add Sequences



Click Upload Data
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Upload Pigweed Library from Pigweed Library text file
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Stop #3 Analyze Sequences



Click Select Data
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Click MUSCLE (Multiple Sequence Comparison by Log-
Expectation) to run algorithm, then click again to view
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MUSCLE Results Window

FAST TRACK TO GENE ANNOTATION AND GENOME ANALYSIS
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Several Views of MUSCLE Alignment Analysis
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" aterhemp-PPO-S S ) i
4. Prince's-Feather g_ 4 9969 8438 9784 9785
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Table shows the pairwise comparisons between the different sequences in the alignment.
The top diagonal and bottom diagonal give the same pairwise results (mirrored).

Waterhemp-PPO-R and Waterhemp-PPO-S appear to show 100% identity, HOWEVER!!
Scroll through the Sequences!




- A]?gnment Viewer o - I E@ e

600

81

Consensus TTGATTATGTTATTGACCCTTTTGTTGCGGGTACATGTGGTGGAGATCCTCAATCGCTATCT
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There’s a 3-bp gap (- - -) between the PPO-Resistant (Sequence 2) and the
PPO-Susceptible (Sequence 3) Waterhemp Sequences.

Is the unknown pigweed likely susceptible or resistant based off the library?



Gene Tree for Species ldentification



PHYLIP = Phylogeny Inference Package
ML = Maximum Likelihood methods
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Graphically shows the genetic distance between the sequences. The length
of the line is determined by how many nucleotide differences there are
among these sequences.

Our unknown has the PPO-R genotype AND is Palmer Amaranth!




Genetic basis for herbicide resistance
within the PPX2L gene

Wuldtyge Plant * BB B %18 EUEE
Mutant Plant 418

PPX2L mRNA

18 S{¢ G
Tyr —- Pro. Phe. EEENE-Ala m Thr

B [ A p i SATTATGTTATTC ACCCTTTT TTGCG
; 13 Pro Phe_Al

PPX2L mRNA

TCCTCAATC 3. CTETTGEE
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ssing Amino Acid in Mutant

Wildtype Sequence
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Protein target of PPO-inhibiting herbicides
(PPO molecule)

Structure =
Function

Wildtype Protein - Only Mutant Protein — Large
space for the herbicide gap rendering the

molecule herbicide less effective

Dayon Handbook of Pesticide Toxicology 2010



Final Thoughts on Bioinformatics

DNA sequence analysis using bioinformatics tools can answer many
guestions in biology and agriculture

1. Identify mutations associated with traits — (herbicide resistance)

1. Identify species — (weeds & pathogens)



