DNA BARCODING OF
PIANMS AT SHAW NATURE
RESERVE USING matK AND
bl GENES
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DNA barcoding?

he use of short DNA sequences to
rentiate species.

equences are i pecifically conserved
'y interspecifically.



F DNA BARCODES

ation of species.
etect illegal trade of restricted

12 the authenticity of plant products.

lement taxonomy in difficult groups.



served within species but variable
o different species.



URRENT STATUS

preferred
1itochondrial gene CO1 is used

reral genes proposed for plants with the
prominent being atpF-atpH, matK, nhd],
-psbl, rbcL and trnH-psbK (all chloroplast
s) and ITS (a nuclear gene)

astids are clonal and can give info such as
hybridization events

@ A combination of rbcL and matK was proposed
as the plant barcode by CBOL



but not species
amplified

Over 20,000 species
sequences publicly
available

E matK

Entire gene ~1550bp
long

~ 880 bp used for
barcode

High species
discrimination

Low amplification in
some groups

~22,000 species
sequences publicly
available



OBJECTIVE

tiveness of the rbcL+matK as a
nts at Shaw Nature Reserve.
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ature Reserve

from St. Louis

include upland and
des, tall grass praire,
and cultivated fields

s 1053 plant species in 503 genera and
ilies
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terials and methods

les collected and a few leaves cut and

dried leaves

-- (]Iz_zrimers rbecLa_F /rbcLa_R) and matK (primers
/KIM_R) genes amplified

roduct run in 1% agarose gel electrophoresis

ssful amplicons sequenced at Yale University
equencing facility

= Sequences over 500 bp long were considered
successful and were used to identify plant in the
BOLD database (www.barcodinglife.com)



00 bp ladder

1

Direction of
run




Identification using the BOLD

SYSTEMS Databases Taxonomy Identification Workbench Resources

Identification Request

Animal ldentification Fungal Identification Plant Identification
[COI] [ITS] [rbcl & matK]

The BOLD Identification System (I0S) for rbcl and matkK is the default identification tocl for Plant barcodes and accepts sequences from the Ribulose-bisphosphate carboxylase and
Maturase K genes. It returns a species-level identification when possible. Further validation with independent genetic markers will be desirable in
some forensic applications.

The BLAST algorithm is employed in place of the standard BOLD identificaticn engine for rbcl and matk sequences.

There are very few rbcl and matk records on BOLD so most queries will likely not return a successful match.

5edrch Database:
i@ Flant Sequences
~  Ewery rbclL and matk barcode record on BOLD with a minimum sequence length of 300bp (warning: unvalidated database that includes records without species

lewel identification). This includes many species represented by only one or two specimens as well as all species with interim taxonomy. This search ocnly returns a
list of the nearest matches and does not provide a probability of placement to a taxon.

Enter sequences in fasta format:

Submit



RESULTS

lified for rbcL and 38 species
e sequenced

sequence success
igher) for both rbcL and

cies identified with 100% match. The rest
only identify the genus with 98-99%

=10 identified the genus of the species although
- the species themselves were not on the database



RESULTS

Feature

i PCR success  72.6% (45/62) 61.3% (38/62)
Seq>500bp 46.7% (21/45) 68.4% (26/38)
Seq >400bp 73.3% (33/45) 76.3% (29/38)



ILDSYSTEMS

| Data IGE

Specimen ldentification Request

Query: dalea_purpurea matK ATAAAACTCTTTTTTTTTGAGGATCCATTGTAATAATGAGAAATTTTTCTGCGGATCCGCAAAAATCGGT

Search Request:
‘ Type:

Search Result:

Score Summary: E-Vialue Summary:

100 1.0
v 95 v
S o
& >0
90 w
|
85 0.0
1 12 23 34 45 56 67 78 89 1 12 23 34 45 56 67 78 89

E-VYalues are an indicator of the likelihood that a
given match was generated randomly. Lower is

Scores indicate the degree of similarity between the
query sequence and hits. Higher is better.

hetter.

Processid Phylum Class Order Family Genus Species Score Similarity \laEIue
GBYMN4037-11  Magnoliophyta Magnoliopsida Fahales Fahaceae Dalea purpurea 7 93.65 1]
GBYMN4023-11  Magnoliophyta Magnoliopsida Fahales Fahaceae Dalea melamiha 713 98.38 0
GBYN4023-11  Magnoliophyta Magnoliopsida Fabales Fahaceae Dalea fumhoitzii 713 98.38 0
GBYMN4036-11  Magnoliophyta Magnoliopsida Fahales Fahaceae Dalea puliciva 713 98.38 0
GBYMN4035-11  Magnoliophyta Magnoliopsida Fabales Fabaceae Dalea puichra 713 98.38 0
GBYN4018-11  Magnoliophyta Magnoliopsida Fabales Fahaceae Dalea albifiora 711 98.24 0
GBYMN4040-11  Magnoliophyta Magnoliopsida Fahales Fahaceae Dalea versicolor 711 93.24 0
GBYMN4039-11  Magnoliophyta Magnoliopsida Fahales Fahaceae Dalea scandens 711 93.24 0
GBYMN4038-11  Magnoliophyta Magnoliopsida Fabhales Fahaceae Dalea purpusii 711 93.24 0
GBYN4027-11  Magnoliophyta Magnoliopsida Fabales Fahaceae Dalea leporina 709 g93.11 0
GBYMN4041-11  Magnoliophyta Magnoliopsida Fabhales Fahaceae Dalea wrigitii 709 g3.11 0
GBYMN4026-11  Magnoliophyta Magnoliopsida Fahales Fahaceae Dalea lanata 709 g3.11 ]

‘ GBYN4019-11  Magnoliophyta Magnoliopsida Fabales Fahaceae Dalea bicolor 709 g8.11 0
‘ GBYMN4020-11  Magnoliophyta Magnoliopsida Fahales Fahaceae Dalea brachystachya 707 9797 0
‘ GBYMN4024-11  Magnoliophyta Magnoliopsida Fahales Fahaceae Dalea hospes 707 9797 0
GBYMN4033-11  Magnoliophyta Magnoliopsida Fahales Fahaceae Dalea pogonatiera 705 97.34 0
GBYN4021-11  Magnoliophyta Magnoliopsida Fabales Fabaceae Dalea cliffortiama 705 97.84 0
GBYMN4022-11  Magnoliophyta Magnoliopsida Fahales Fahaceae Dalea exlgua 701 97.57 0
GBYN4030-11  Magnoliophyta Magnoliopsida Fabales Fahaceae Dalea moilis 697 g97.3 0
GBYMN4025-11  Magnoliophyta Magnoliopsida Fahales Fahaceae Dalea lachnostachys 635 g7.16 0




CLUSION

ode works well although cannot
of the plants species.

lants are missing in the
es will have to be
ed for barcodmg 0 be possible.
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