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Plant field inventory workflow

O Utl i n e Field sampling methods

Species identification using molecular
methods: from collection to analyses




A Field Plant Inventory typically focuses on how to identify,
catalog, and manage data about plant species in a specific
natural or agricultural area. Here's an overview of what such
a course would generally include:

MK Learn to identify native and invasive plant species.

= Conduct accurate field surveys and inventories.

Uﬁ] Use tools like GPS, plant ID guides, and data sheets or digital
platforms.

Q Understand ecological relationships and vegetation types.

Apply data for land management, conservation, or research.
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1. Introduction to Plant
Taxonomy

J

e Scientific names & classification

Scientific Names Class
- - A full “species’is comprised of the genus, species epithet and author name. For example, for our J
Binomial System of et s
Nomenclature =i, 77 ¢ 0 [Ecmmpessessmmase | )
RIS exe | Latin or Greek):
p q genus author |+ macrophyla (-um) = big-leaved Order o
: y? |+ hetercphylia {-um) = different types of leaves
Binomial (two names) % species |+ sativa = cutvated
epithet |+ arvensis= rr:on:nthe ﬁela:“ \
) te - the
Nomenclature (naming) o secmcicry s Famil
All organisms have a scientific 3 ot sl o Y SO y )
e M - T = ed f lorer Menweather Lowi
name consisting of a genus ot ety
and a species i —J - . m:;::mmwm Sound or the Nuu-chah. .
Names derived from Latin . ’ Genus
GUide"nes set b the \\ R Note: Speciesepithet endings dffer (-8, -um. -es, -8, -ium, ek.) s
y ! /“ - " depending on the genderof the genus name, as per Latin
International Code of Botanical 7 ’ grammar rules.
Nomenclature - \
Species




Overall phylogeny — living land plants P ‘ a nt fa m I ‘y
characteristics

Lyt:oph y‘les Clubmosses, elc.

Ferns and Fern Allies | Ferms, horsetsits, moonworts, etc Understandin g p|ant fam||y

GyMNOSPErmS |  coniers pres,ceads andcosors,otc characteristics can be helpful for
identifying plants, understanding
their evolutionary relationships, and

/Fabds even for predicting their growth

Magnoliids

Monocots

habits and potential pest problems.

Ranunculales

Rosids Malvids

Caryophyllales

Ericales Lamiids

The treatment for @,
flowering plants follows ’E.-
the APG IV (2016) Ly
classification. Not all

branches are shown.

Campanulids




 Example

Brassicaceae s. str.
MUSTARD

FAMILY

= Herbacecous

»  With mustard oils

= Leaves simple, alternate (A),
often lobed, with
pinnate venation

#  Leaf edge often dentate (A)
or lobed

= Inflorescence a raceme

#  Petals 4, not fused, forming
a cross + from above (B),
white, yellow, or pink

=  Stamens 6 (4 longer, 2 shorter)

#  Fruit a dry capsule with
inner wall (silique; C)

Note: This family circumscription refers to Brassicaceae s. str. and does
not include Capparaceae (capers) and Cleomaceae.

Examples: white mustard (Sinapis), garlic mustard (Alaria), horseradish
(Armoracia), cabbage, broccoli, brussels sprouts, kale, collards,
rutabaga, canola, black mustard, turnip (Brassica), arugula (Diplotaxis,
‘rustica’ type), mouse-car and thale cress (Arabidopsis), yellow rocket
(Barbarea), radish (Raphanus), woad (Isatis), water cress (Nasturtism).

Gemeiner Hederich, Crucifora raphanistrum,

Raphanus raphanistrum

Sinapis alba



Use of
dichotomous keys

* Dichotomous keys are valuable
tools used to identify plants by
guiding users through a series of
paired choices or characteristics

a. Leaf margins smooth, 5 lobes ........... Sugar Maple (Acer saccharum)

A8 TREE DICHOTOMOUS KEY
/Vranching (2)
A branching (4)
snpound leaves (3)
Ample leaves: Maple species (see a-¢ below) r }\
b. Leaf margins double-toothed, 3 to 5 lobes...... Red Maple (Acer mbrum)
¢. Leaf margins single-toothed, 3 to 5 lobes, lobes separated by deep, angular
openings.........Silver Maple (Acer saccharinum)
3. Three (rarely 5) leaflets.......... Box Elder (Acer negundo)
3. Five to 11 leaflets: Ash species (see a-¢ below)
a. 9 to 11 leaflets, leaflets do not have petiole....... Black Ash (Fraxinus nigra)

b. 5to 9 leaflets, leaflets have petiole, smile-shaped leaf scar extending up
sides of new bud........ White Ash (Fraxinus americana) e

¢. 7 10 9 leaflets, leaflets have petiole, leaf scar ends at base of new bud..... R 7 ,'
Green Ash (Fraxinus pennsylvanica) 8 )
4. Compound leaves (5) .G .
4. Simple leaves (8) / &€
5.7 or fewer (usually 5) leaflets, egg-shaped nut.......... Shagbark Hickory (Carya ovala)

5. 7 or more leaflets (6)
6. Leaflets rounded .........covrmsnimnimirine. Black Locust (Robinia pseudonacacia)

6. Leatlets pointed (7)
7. Leaf 6 10 8 Inches 1ong ....ccocvcsvcniccsmsscseennce. MoOUNtain Ash (Sorbus americana) =
7. Leal 8 10 24 Inches 1ong wvvveccvcsscvssasinmssinsinnne Butternut (Juglans cinerea). <~

8. Leaves not lobed (9) or Black Walnut (Juglans nigra)

8. Leaves lobed: Oak species (see a-f below)
a. Rounded lobes, 5 to 9 deep even lobes and sinuses, leaves hairless.......
White Oak (Quercus alba)\
b. Rounded lobes, pair of deep sinuses near middle of leaf, hairy underside
of leaves..... Bur Oak (Quercus macrocarpa)
¢. Rounded lobes, leaf narrow at base and broad near middle, hairy
underside of leaves.... Swamp White Oak (Quercus bicolor)



Benefits of Dichotomous Keys

Dichotomous keys offer numerous advantages across scientific and

educational domains, simplifying the process of identification and
classification.

Accurate Identification

Ease of Use

Consistency: These keys adhere to a standardized format, employing
specific terminology and criteria, ensuring consistent identification
outcomes across different users.

Research Utility: cataloging and documenting biodiversity,

contributing to the comprehension of species relationships and Obstacles of Dichotomous Keys
ecological dynamics.

Fieldwork Facilitation: Portable and adaptable for field use, Limited distinguishing forms

dichotomous keys are invaluable for on-site surveys, ecological studies, Incomplete coverage of the characteristics
and biodiversity EOEESSITIENIS. Differing observation conditions

Language as a Barrier

Obsolescence

tasks into binary choices, dlchotomous keys make the process
accessible to both experts and novices, streamlining identification
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2. Methods of Sampling Plant . Quadrats
Communities



Transects

* Transects involve sampling along a straight line or
a series of lines across a study area. They are
particularly useful for studying gradients or changes
in vegetation over space.

LINE TRANSECT

b

SAMPLE POINTS ARE RECORDED

\({ORGANISMS FOUND AT THE REGULAR

BELT TRANSECT

QUADRATS ARE PLACED AT REGULAR SAMPLE
POINTS AND THE ABUNDANCE OF THE
ORGANISMS WITHIN EACH IS RECORDED




Plotless Sampllng Distance methods

, * _
Methods S I B B g
Distance point along e 7 *
measuredx DRt
_,%f_.o
Plotless methods are used when setting mm{ r %
up quadrats or transects is impractical. o tranaect
These methods rely on measuring = =
distances between p|ants or random Nearest individual Point-centered quarter

Nearest neighbor in - Distance

pOI nts' Ncgrcst ] opposite 180° sector measured
neighbor | o i
x Distance % \ / Individual
measured %
\\
& / Random
N\ 4 / point * ‘
@ along
transect / '

Random
Individual closest point
to point % along ’
J transect

fe) (d)

Nearest neighbor Random pairs




* Different measures on How is biodiversity measured?

flora and vegetation
o swcsnamess
&

This method involves counting the
number of different species within a
specific area or ecosystem.

02 /Simpson's Diversity Index

] Simpson's Diversity Index is a
gl calculation that measures the number

From f|e| d d ata of species and their relative abundance.
collection to

03 / Genetic Diversity
. . Thie method measures the variations
d Ive r5|ty aina |y5 es in DNA sequences among individuals

of the same species.
)Ec ystem Diversity

04 B
This method measures how many S Blodversioacts cont
different types of ecosystems
exist within a region.




3. Species identification using molecular methods: from collection to
analyses

5. Barcoding

. W applications
4. Identify a species

through a nucleotide

3. Barcoding sequence
workflow

2. Extracting
gDNA

1. Collecting
plant samples
for molecular
analysis



1. Collecting plant samples for molecular analysis

What
Who
Where
When
How

Planning the collection

Specimens
Tissue
DNA

Field notebook, hand lens,
GPS device or smartphone,
measuring tape, plant press




Registering plant
collection information

e ID: Unique identifier for each entry.

* Scientific Name: Latin name of the species.
e Common Name: Commonly used name.

* Family: Botanical family (e.g., Fabaceae, Rosaceae).
» Category: Type of plant (Tree, Shrub, Herb, Vine, Grass, etc.).

* Location: Where the plant was found (GPS coordinate, plot
number, or habitat type).

 Abundance: Rare, Occasional, Common, Abundant.
* Health Status: Healthy, Fair, Poor, Dead.
* Date Observed: Date the observation was recorded.

Sheet Name: Flora Irventory

* Notes: Additional observations (e.g., flowering, pests,
invasive species).




1. Collecting plant samples for molecular analysis

A- Preservation in the field
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* Importance of voucher specimen

o
:Dmuwma?> [.mm
* DNA extraction 3o
.s s | 4 2 " O\
@mnmw> \ X5
. r Label information:
. V. -~ Declines in range ]
B ! = « Location of extirpated
Voucﬁoupodrmn ' —
Criteria
A B D
Thresholds I'Dochoovum [s:umg.mm Very small or
based on generations | In remaining fragments restricted population
: [ [
% Quantitative Threats to remaining Assessing
@m e [umudom.] [ locatons ] sampling offort
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Genomic DNA as the key molecule

DNA RNA

Transcription

_ Tamsation DNA Extraction for Optimal Sequencing Results

-

Reverse ranscription
PROTEIN
Well-planned DNA

extraction approach for

your specific sample type The highest quality
data ready for biclogical

ngh molecular weight interpretation

genomic DNA

DNA e RNA sao acidos nucleicos que possuem
diferentes estruturas e fungoes.

Enguanto o DNA é responsavel por armazenar y #5 o
arsh DMNA extracmn ——
as informacdes genéticas dos seres vivos, 0 methods used for other
8 ) technologies Low-quality data
RNA atua na producao de proteinas Sheared or degraded

DMA fragments
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DNA barcoding is the use of short DNA sequence or sequences
in a standardize locus (or loci) as a species identification tool.

- Ecological surveys
- Identification of cryptic species (two or more distinct species classified

Applications:
as a single species)
- Identify and characterize species (abundant or rare, native or invasive)




Barcode regions
For plants

For animals

Plant cell

Mitochondrial Genome




| Specimen | Metadata

Reference Library
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1. Specimens: Natural history museums, herbaria, zoos, aquaria, frozen
seed banks, type culture collections and other

tissue collections,
repositories of biological materials are treasure troves of identified

e

2. Laboratory Analysis: Laboratory protocols can be followed to obtain
DNA barcode sequences from these specimens.

Amplification and Sequencing of DNA Barcode

Barcode sequencing

DNA Extraction
PCR amplification and electrophoresis
T T == 1| / :U‘ i 1,';;4 “‘ " I ‘I\‘I\
: x T ™ BENgiiLL
- | B GOTAG6A




)\ / - Polymorphic DNA region 9259523870

- Conserved regions for easy amplification
- Sequence length suitable for sequencing
No unique barcode marker!

% Consortion for the Barcode of Life (CBOL) Plant Working Group,”

2

».’

\ proposed two “core barcode” the plastid rbcl and matK (Holiingworth et al., 2009
pnas), the internal transcribed spacers of nuclear ribosomal DNA (nrDNA

2.\ ITS, pezhulietal, 2011 PNAS).

Nuclear genes usually evolve too rapidly to distinguish between the
same species, but chloroplast genes evolve at a slower rate, allowing

differences to occur in the DNA code between species.



Barcode markers

Plastidial markers

atpB

ndhJ
trnH-psbA

Nuclear markers

Internal transcribed spacers of
nuclear ribosomal DNA (nrDNA
ITS) yields a good resolving power

V

Three major problems
1- Fungal contamination
2- Paralogous gene copies

3- Difficult to amplify/sequence

Plant barcode markers: matk+rbcl, nrDNA ITS



3. Database construction of a public reference library of species identifiers which
could be used to assign unknown specimens to known species. There are currently
two main barcode databases that fill this role:

WAST®

1. International Nucleotide Sequence Database .....ugme s

. A - fe
[ T Ta
PROGIIT COMPArT RUCKMOIGE O [FUBIN SOUENCS 10 SOQUErCSe -
A3*a0800 0N CACUONS the Matistcal l"l’l?wl\ Laam mors 1 o, O Now

GenBank, the Nucleotide Sequence Database of the EMBL in Europe, "***

and the DNA Data Bank of Japan. - CBOL's data standards for mn 2

barcode records. https://blast.ncbi.nlm.nih.gov/Blast.cgi

SYSTEMS

2. Barcode of Life Database (BOLD) created and is
maintained by University of Guelph in Ontario.

BARCODE OF LIFE DATA SYSTEM

AIOONE D o0 oAy

https://www.boldsystems.org/



https://blast.ncbi.nlm.nih.gov/Blast.cgi
https://www.boldsystems.org/

archiving

Taxenomists
VIS

Barcode Library

Community phylogeny
http://botany.si.edu/projects/dnabarcode/cycle.htm



DNA BARCODING
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https://youtu.be/9YGM6L8bzxg

Four Barcoding components

4. Data Analysis: Specimens are identified by finding the closest matching
reference record in the database. CBOL's Data Analysis Working Group

CONSORTIUM FOR THE BARCODE OF LIFE
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Major Sequence Repositories
GenBank or NCBI (all known nucleotide and protein sequences)
www.ncbi.nlm.nih.gov/Web/Genbank/
Ensembl (all known nucleotide and protein sequences)
www.ensembl.org/index.html
TIGR Gene Indices (non-redundant, gene oriented clusters)

www.tigr.org/tdb/tdb.html

Gene Expression

BodyMap (Human and mouse gene
expression data)

bodymap.ims.u-tokyo.ac.jp

Gene ldentification and Structure S e q u e n C e

EID (Protein-coding, intron-containing genes)
mcb.harvard.edu/gilbert/EID/

Exint (Exon-intron structure of eukaryotic genes)
intron.bic.nus.edu.sg/exint/extint.html

TRRD (Regulatory regions of eukaryotic genes)
www.mgs.bionet.nsc.re/mgs/dbases/trrd4/

Databases



http://www.ncbi.nlm.nih.gov/Web/Genbank/
http://www.ensembl.org/index.html
http://www.tigr.org/tdb/tdb.html
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1. Reaction mixture:
Primer and DNAtemplate
DNApolymerase
ddNTPs with fluorochromes
dNTPs

Primer
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SAETF —
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thermocycler

2. Primer elongation and chain

I
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Automated dideoxy sequencing

method

htm s g

fragments

automated sequencer

4, Laser detection of
fluorochromes and
computacional sequence
analysis

2. Barcode Region amplification by PCR

Barcode Region
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l @ Denaturation
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1 (2) Annealing
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l (3) Extension
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@ Repeat x40
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g™ 1.1 x 10" copies




Overview of DNA Sequencing

Mix with primers

DNA
Sample

DNA Sequence
Chromatogram

Thymine (T) = Red
Cytosine (C) = Blue
Guanine (G) = Black

Adenine (A) = Green ‘MMMM,\,\MA

Perform sequencing reaction

i T OCRECCRACTGCGCCCAL K,

Sequence Both Strands of DNA

\

Sequence #1: Top Strand

ATGACGGATCUAGCCGCAAGCGGAATTGGLUGACATAA

TACTGCCTAGTCGGUGTTCGCCTTAACCGCTGTATT

—

Sequence #2: Bottom Strand

ATGACGGATCAGLC

Sequence #1:
Top Strand

TACTGCCITAGTCG

Sequence #2:
Bottom Strand




Analyzing DNA Sequences

ATGACGGATCAGCEC
Sequence H1:
Top Strand M
— ~ 2. Align the sequences with BLAST.
Sequence H2: MA/\AA{VV\AM

Bottom Strand

1. Obtain two chromatograms for each sample.

3. Visualize the chromatograms using FinchTV.

e ff e L/“ “"“_:’_“_“::_:‘: = Compare BLAST alignments against base calls in
- 8 " chromatogram.

[=A

Sequence #1 Sequence #2 4. Review any differences and determine which

base is most likely correct.

5. Edit and trim the DNA sequence using quality data.

| M2 3sT0E | 6. Translate the sequence to check for stop codons.

7. Use BLAST to identify origin of sequence.

8. Use BOLD to confirm identity and make
phylogenetic tree.




e
Impgrt = Import trace files into software |
Tl

* Remove low quality ends I

* Forward trace: look for reverse primer (reverse complement)
* Reverse trace: look for forward primer (reverse complement)

» Change orientation of reverse strand (reverse complement)*
+ Assemble forward and reverse into a contig

FASTA format

* Inspect traces for ambiguities and solve them
* If uncertain, use IUPAC ambiguity code

FASTA format is used to represent either nucleotide or peptide sequences. The first line
is a comment line, beginning with “>” and describing the sequence. All the following lines
are the sequence, in plain text.

Example DNA sequence in FASTA format:
>gi|23423|ref|NM 23542.0| Homo sapiens protein
ATGAATCGATACGATAGCTAGCTATCGATGCA
GATCAGAGAGGGGCTTTAGCTAGCTAAGCTAG

* Save contig
+= Export contig as fasta files (.fas)




¢ Thematic Lecture: “From nature to the lab” Luis Catarino & Maria Cristina Duarte & Filipa Monteiro

o &y BioEdit7.2
4- BUIIdlng a COHSEHSUS BioEdit is a biological sequence alignment editor

R Create
Import forward evlerse consensus and
and reverse comp ementd analyze
reverse stran :
sequences ) mismatches and
s and align both chromatograms
(.abi files) strands 5

(save as .fas file)

* BioEdit Sequence Alignment Editor
Rl Mormert Ve fcoessery fopicotin RNA _ Workd Wide Wel) Options Wil Heka l “Blok dit Sequence Alignment Editor
i

Edit Sequance

’ > BioEdit Sequence Alignment Editor
Cpen at curscr position ¥ " " N o N " N
Qa Extract Postions File Edt Sequence Alignment Wiew Accessory Application  RMA  ‘World Wide Web  Options  Window  Help
(o to Pubmed references H
CrverwritefRetrieve sequences by ginumber in tile by HTTF to GenBark H Serl
CveneritefRetrieve Genbank data by gi number in tile by HTTP to GenBark (ignore ssquence) I speed B [5
True postions From alignment: positions : e 5'6 b
Fiter out sequences conkaning certain characters : L A . . ) . ) .
i N EREENi | - C:\Dokumente und EinstellungenlschoenianiEigene DateieniAlignments\BraB5_May09.bio
: - 3 total zequences
PCR Primers { olgos v =l |Courier Mew |11 -
Pairwise aigrment ’ H I JI J B
i v (F b d shadh - e B
i:“:;mmc or pauiss akgrments and shadng) : Made: IEdlt jllnsert | Selection: 73 Sequence MaSk: None Start ARANRAK]
seauenie grouss (o mibes) » Pogition: 47 Hurnbeting Mask: None tuler at |
— - £dt Made L TTD GATGAT TI4c E Semoll Lol | | - i
— = , £ 10 IT §on-+ E=RERN IR pial MIH oot don g 4 ot SAATACA

;I'rrr'r|r'rrr|rr'rr|'rrrr|rrrr|rrrr|rrrr|vrr!|r!rrlrrvr|vrr!|r!rr|rrvr|!rr!|r|'rr|rr|'r||'rr|'|r|'rr|
10 20 30 40 a0 &0 70 a0 ¢

=]
G0cCs BRA-85 LITSER TTTTGCTACGETTTAACCGGAT CET GAAATACACTCCGEEAGGCTTGTGTTT TCTAGCAAGUCTTTCCCCAGATAC GCALTACAAT(
| BlcCS BRA-85 L5-8g TCATTTTCCGATGATTACACCAAAAAACATACAACTCOGGGEAGGCTTGTETTTTCTAGCAAGECTTTCOCACAGATACGCALATACALTC

Toggle Color

Gaps
Maripulations

Pretei
Translate of Reverse-Translats (permanant)
Translate in salected frame (permanant)
Togale Translation

TCATTTTCCGAT GATTACACCAAAAAMCATACAACTCOGGGEEAGECTTGTETTTTCTAGCAAGCCTTTCCCACAGATACGCAATACAATC

Find ORFs from & list of postions
Create Flasmid from Sequence

Gy e sup s st ne | Advanced Course: Exploring ecological tools to characterize Biodiversity




Bold database

Databases

Barcode Records for Fungi , Protists, Plants and Animals

834.5Kspecimens, 69.6K species, 2.1K institutions : 5.1K users —

SEARCH TAXONOMY

7,808,988 5,783,801 267,548

Animaly Plants:
. ' .

fungl:




Example of BOLD information TAXONOMY BROWSER:

Lavrian - Cpthoye

Taxon Description (Wikipedia)
he genus Ophwys o u lirge group of orcheds from the whande

Chdnas They are wichesgread Jact

il coosTTES oo e oo oo ome o o

Statistics Specimen Depositories Sequencing Labs
! Specimen Records 254
1 ‘ SpeLimens with Seguenies 249
' Specimens with Barcodes: 68
-~ Species With Barcodes 7

P
Nower y palirw oty
he wiurrad o as the "Bee erchids® dus Lo the Rowers of
emitdance 1o the furry bedies of bews and other
e

Beodiveristy Institute of Or

Public Species 8&

Pubdic BINS.

69 CC HY-NCSAS) 2014


http://www.boldsystems.org/index.php/TaxBrowser_Home

)\W/% Organizations

A,«'% e Consortium for the Barcode of Life (CBOL)
;

\ (www.barcoding.si.edu)
\\\ e Barcode of Life Database (BOLD) {BOL
\ [:WWW+ ba rCDdl ﬂg | |fEC’rrg) INTERNATIOMAL BARCODE OF LIFE
\ e International Barcode of Life (iBOL) |
% (www.ibolprojec.org) «Xb

e FishBOL, All Birds Barcoding Initiative, MarBOL,
etc. etc.

Yy r F 4
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-7’. AN
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Comparing our DNA sequence with database for species identification

BLAST (Basic Local Alignment Search Tool) is an online search tool provided by NCBI (National Center for
Biotechnology Information). It allows you to “find regions of similarity between biological sequences”
(nucleotide or protein).

BLAST ¥ « blastn sulte Home Recent Resuls  Saved Stweges  Help

Standard Nucleotide BLAST

Mo | ek | the | e

AL I g N T [
BLAST Mome  PecentResin  SeedStstepe  Meb = 4 S

' v bmuan

Enter Query Secuence

Basic Local Alignment Search Query sonngs ©
PWOOLIF IS 1)
Tool BAUAST 1L kit AACTCTTATTTCATAT TTGOAGCAT SATAGGAMAG IAGOMET TeACY ] T New columns added o the
< AGATTAZ ARTOCGAGC TGMCTOOGAMAT CCTGOTTCAC TMT T GG IGAT Description Table [ -]
BLAST et regians of similanty betmeen bislegieal A e arzon of GBLAST i row sadable GATCAM CLATAACO TTATT GTTACAGCCCAT OCAT TTAI CATAAI TTICTT - ia s s o
sequences. The program compares rmcieotid e, 13 Now 2637 M6 0000 K31 juny BAST fvpt CAIANG EAATACCAAT AT AL T GOACGIC | T TGGAM. | GAT IAGIACLACIA Coleras: » '
Croose Fie | NO Te ChOMen (7]
Job Tie SOLF* 75913
e o A ryten B b s B AT saars @
ARQr a0 o were w)mh'ﬂo
”~ Choose Ssarch Set
Deubite [ Stnderd datstases 1 et ] FANATT Y Calabases Qeoome » yascyt dasoeses Desc orman vy
N D CARCLn (W re) et o
_ ——
Mu wgariam conveen nave e @ s i Ooey 2 tag tons ol >a shame @
Tacwee Aodets AN LUl w3y WU A LR M TR
im0 JOQUONCES YO BDe materyl
- Erves Query D Lo Gsn SR
— e Conm * @y 8o e 9
Program

Viore GRIMAE SCUEnCes |GaCorguons Tegatiast)
Do ewtal Wi B oo N ey AR

Sosns & HAST sipotte= ©

SRR MABALE Nt lectde Colastion (M TT) Ueng NMegIntast | Opamize for gy LIMES” LaJL8NTe)
h Phim w04 v i




. .f
w/ After sequence Blast
/ BLAST ' » blastn suite » results for RID-RYROMSCCO16 Home Recent Results  Saved Strategies  Help Max score: the hlghest blt score that IS Calculated

( @ rowtoradtrepent BaLsTrg s DT e from alignment matches and mismatches.
|

Job Title sample_denv2 Filter Results

RID EYROMACCOLE  Searchespirescn 10-1002:36am  Download All »

Total score: the sum of the alignment scores of all of
the segments from the sequence.

Program BLASTHE  Citation v Organism  only top 20 will oppear enclde

Database nt e detadls v

Query ID Iel|Query_5279T + &dd organism

Description  sample_denv2 Percentidentity  Evalue Query Coverage Query coverage: the % of the contig length that aligns
oleeetype e o 0 o with the NCBI hit.

Query Length 10Ta3 L ) ) J )

Other reparts fstance tree of results MSA viewer @ m

' m Graphic Summary Alignments Taxonany
’ n«cnyroducingﬂmiﬁumaummm Dewnlead ~  Manage Columns 511

m Graphic Summary Alignments Taxanomy

. Se roducing significant ali ts Download ~ Manage Columns ~ Show 100 @
E value: the number of hits expected to be seen by -""'"“'" e
bl s2dect all 100 sequences seleched GenBank Gmphics Distance iree of resulls
chance. The closer to 0, the better. . S
S Soore Seore Cover value |Kent ik
— . Dergus L 4566 13667 B1% 00 SA.SEN N
‘,7".' \ Percent identity: the % of bases that are identical to S B —
= the reference genome. i ——— e e
=4 " B Deo AR pobplen pEre. Compete Cos 4470 18008 Si1% 00 ST0EN ENM4SIHTA
B Ceogue wius 7 B17-1634 BMA_neary pomplehe genome 4477 15706 1% 00 9T LCAJGETS
Accession [number]: a unique identifier assigned to @ om sy e a1% 00 A K
o el (DT Dol COMMOMEGE OO 4468 15847 B1% 0.0 OT.BE%N KRS8
| ~~ = records in the NCBI databases. B o T ——— stz 1 a% 00 e s
o e SCHEHIDZER0ATY 15, comohie o 4862 18685 @i% 00 ST KYSRie0d)

\



Thematic Lecture: “From nature to the lab” Luis Catarino & Maria Cristina Duarte & Filipa Monteiro

Anacardium occidentale isolate 92 maturase K (matK) gene, partial cds;
chloroplast

GenBank: AY594459.1
FASTA Graphics
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Figure 1. Relationship between the vosculor endemic species of Cope Verde ond their distribution within the five distributional elements: nor-
thern (L.e. Sonto Antdo, Sdo Vicente, Sonta Luzia and Sdo Nicolou), southern (Le. Santiogo, Fogo and Brovo), western (including species simul-
toneously present in northern ond southern islands), eastern (i.e. Maio, Sal ond Boavista) ond ubiquitous (including species present in both
western and eastern islands). The distribution of multi-island endemics—MIEs (grey) ond single-islond endemics—SIEs (block) in each island
(right); and within the five distributional elemnents (bor graph in the centre; the number of taxa is placed above ecch bar),
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Application to wild useful plants

The FAO Commission developed the Genebank Standards for ”
. . COMMISSION ON GENETC o
Plant Genetic Resources for Food and Agriculture and recently RESOURCES FOR FO0D @
. . . i AND A ULTU
endorsed the Voluntary guidelines for national level conservation
of crop wild relatives and wild food plants.

P — —
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