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http://it.fotolia.com/id/5019889
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Biological identifications through DNA barcodes

Paul D. N. Hebert’, Alina Cywinska, Shelley L. Ball
and Jeremy R. deWaard
Department of Zoology, Untversity of Guelph, Guelph, Ontario N1G 2W1, Canada

Although much biological rescarch depends upon specics diagnoses, taxonomic expertise is collapsing
We are convinced that the sole prospect for a sustainable identification capability lies in the construction
of systems that employ DNA sequences as taxon ‘barcodes’. We establish that the mitochondrial gene
cytochrome ¢ oxidase I (COI) can serve as the core of a global bioidentification system for animals. First,
we demonstrate that COI profiles, derived from the low-density sampling of higher taxonomic categorics,
ordinarily assign newly analysed taxa to the appropriate phylum or order. Second, we demonstrate that
species-level assignments can be obtained by creating comprehensive COI profiles. A model COI profile,
based upon the analysis of a single individual from each of 200 closely allied species of lepidopterans, was
100% successful in coerectly identifying subsequent specimens. When fully developed, a COI identification
system will provide a reliable, cost-cffective and accessible solution to the current problem of species
identification. Its assembly will also generate important new insights into the diversification of life and
the rules of molecular cvolution

Keywords: molecular taxonomy; mitochondrial DNA; animals; insects; sequence diversity; evolution




Sequenze di proteine di riserva
per la tracciabilita
e quantificazione del DNA
di frumento tenero nella filiera pasta
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Development of analytical systems based on real-time PCR
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Il Metodo TBP (Tubulin-Based-Polymorphism)

La Famiglia delle B-tubuline [5-20]
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1. TBP amplification

Cortesia D. Breviario
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2. TBP profile on PAGE
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L 3. Diagnostic band sequencing and probe

GTATACCCTCCTCCGCCTGGATC TEGACTTTTICC TICTTCCC GARATGGAT CTCGAATG
ATTTTGGGGLGTETEEATC TECTGCCC TTCTTCTG TETT AAAGE GACC TCTTAGARTGLT
ATTACGATTAC TGGGTTCTCCGL TCOTAGATCTOGECGT TIGCTCCCTTTGE GLAGGAG
TGGTTCGCGTGGTTC CGAACCTCTAGATCTCACTT CCAG CACTC ACCCOATC AGGATACA
CTGTCCATTATGCTTGTCTACTT GACAGGAGAGGL GTTTTGGAT GGTTTATG TGEATCTA
ATCGLGOAGATCACAGAATAGCGGCATGOAT TCOATATATGTCTRCTCCGTT GTTGTTTC
CTCGTGTATGATAGATC I TErETTCCGTCGOCT TIE T AL oI TETGET A EITT T TG
CATTCAAGTTGTTTTTCAC GTATGAGGTCCC AGTGCATT CATC THETTGCATACTT ATGT
GTGAATT CTATGTTTATAAGTAGTAGC TTTC CACTCTCTACTAC TCTGLTRAGTARAGTA
TGCTAGTARATCTCAAAAGAGGT CARLGCATCGETAGACTAGCATGTCTGAT GETCATTT
CTCAAGCACCAGTGAGCATGCTTAGTGATGTGTGTGGAT CAAAGCATCAGTA GAGTABCA.

TGCTTGATGTTGATTTCCCAAGC ACCAGTGAGCCTGCTTAGTGATGTGTGTG TAGC ARAG ™

CATCGGTCGATTAGCATGL CTGATGTTGATTTCTC AAGC ACCAGTGCCTATGATTC TGCT
TGATGTATTCATTATGTTC AAGTTTGC TCTATGTGTRTGGATTGCTGACCAT TACARAAC
ATAACACTACTGTAGTTATCCGGTCAC CTGTTTATTCTAGTGTALAC TCARATGAGATCC
AARTTAACCTATGTTTTTCATCTACCACAG 930

900

Casazza et al. Journal of Cereal science
56 (2012) 733-740

GTATTTGAACTTGAATTALATTG BTGATAGT TTAGAATC CTTAT GGCAGGCTTTAC ATGT
ATTAAATTCAGTTTGGATATAAGAACACACCATTTACTGGTATG CAGATITGARTT GTGT
T TITT TIETCTTET TGATGE CGTEECATCTTCTGETT
AGTATGCATCTTITT TTATTGCC ATGATTACTTGTTTGT GAATALGGGCACTAGTTGGAR
AACCTGCATACTTGGACAL CTTGGTETATTATTCAGAGT TAGTACTAGETCTCTGC TTEC
ATTGTTTTGTATTGT TGTC ATGGCACT CATTGCTTCOATATCTG GTGARTTATICT GATA
GTGAGACATCTAGCATAACTACT GATTATGTACCTATGC TGCTTTCATCTATTTGTGTGT
ARATAGTGGTTATCTATTTATATTCAG CATTACCTCTGT CCAGTTGAAATCATTATTTAR
GCATCTTTITATGTTTTCAG 500

GTATACC CTCCTCCGCCTGGATCTGGACTITTTCC TICTTCCOGARATGEATCTCGAATG 60
ATTTTGGGGCGTETGGATC TECTGCCC TICTTCTG TETTAMAGC GACC TETTAGAATGCT 120
ATTACGATTACTGGGTTICTCOGC TCOTAGAT CTGGCOGTTTGCTCCCTTTGE GLAGGAGS 150
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Un nuovo modo di fare gqPCR: microfluidic digital PCR (dPCR)
]

A B ‘

Panel05 - 128 copy -no carrier - Panel08 - 128 copy -no carrier -

Panel04 - 128 copy - oatrier - Panel0S - 128 copy - carrer -

Panel03 - 64 copy -no carrier - Panel10 - 64 copy -no carmier -

Paned02 - 64 copy - carrber - Panell1 -64 copy -carrer -

Panel 2 -NTC -




Analisi del proteoma eel pane
per la tracciabilita di specie

Fold Change 419: 2.0
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GENOTIPI



Tracciabilita di varieta
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Tracciabilita di varieta

"Passaporto
molecolare” per
certificazione di

autenticita varietale
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Tracciabilita DNA-based di Fusarium lungo la catena di produzione del pane

Fungus

grains

Bilancia
Sagittario
Duilio
S.Carlo

o|o|o| Hours

wholem eal

18
24
48
72
;12 g = o o bread
288 —

flour

F. culmorum

12 g 21 _
18 1
24 0 | | | | |
48 59 61 65 71 75 85
72 Growth stages (BBCH)
144
216
288

Original artidle
Fusarium DNA traceability along the bread production chain
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Coefficiente di correlazione tra il contenuto di
DNA e la concentrazione di DON = 0.9291
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nasti acidi.

" primer Sequenza
" 967F 5'CAACGCGAAGAACCTTACC

 1177F 5'GAGTACGacCGCAAGgt
1258F 5'CATGTGGTTTAATTCGAAGCaAC

" V6F 5 TCGAtGCAACGCGAAGAA
1046R 5'CGACAACCATGCAGCACCT
1391R 5'GACGGGCGGTGtGTaCA

| 1731R 5'CGGGAACGTATTCACCGCGGC
1504R STTTGTCACCGGCA
1538R 5TAAGGGGCATGATGATTTGACG
V6R 5’ACATtTCACaACACGAGCTGACGA

NL1F 5'GCATATCAATAAGCGGAGGAAAAG
NL1shortF 5'GCATATCAATAAGCGGAGGAA
NL4R 5'GGTCCGTGTTTCAAGACGG

.,




Riborich
(Riboflavin
enriched bread
and pasta)

riboflavin (ng/g)

control LAB LAB-B2

Riboflavin in bread trials. Final riboflavin levels in bread
inoculated with baking yeast cultures (control), with L. plantarum
WCFS1 (LAB), and with selected riboflavin-overproducing
derivatives (LAB-B2). Data are means = standard deviations for
three replicates.

Identification of (sourdough) Lactic Acid Bacteria
overproducing riboflavin
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Strain

Riboflavin produced by Lactobacillus plantarum Lp 1S-1 and Lp 1S-2 strains was
determined in the cell free supernatant.

riboflavin (pg/g)

dough extruded dried cooked

The concentration of riboflavin at specific steps of the pasta-making process using
PR22D89 semolina. Vitamin B2 content is presented for samples taken after kneading (dough),
extrusion (extruded), drying (dried), and after cooking (cooked). All trials were subjected to a
pre-fermentation step of 16 hours. White bar charts indicate the dough humidity at 42%, without
microbial inoculation; grey bar charts and black bar charts indicate the dough inoculated with
selected riboflavin-overproducing derivatives, with respectively 42 % and 60 % humidity level.
Data are means + standard deviations for three replicates.
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