Problems with amplicon-
based approaches (and
how to overcome them).




Is COlI metabarcoding really a ponyfarm?
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- Enough variation to discriminate between
closely related species -

— < - Easily amplified in a PCR reaction - >%

- Abundance of reference data to compare
with -

® - Presence of highly conserved regions
delimiting highly variable regions -
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Protein-coding gene: Redundance in the genetic TAT
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Even in the 33-conserved regions, mutations in the 3™
position will be much less constrained.
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What does HYPERVARIABILITY imply?
1) Amplification of non-target groups (e.g spider’s diet).

Primer: TGCAC; Spdier; Prey: Fly

Sample g Amplification Sequencing and analysis
ACGTGTAATGCCGCA
TGCAC
ACGTGTATGCTTGCA ACCTGTATGCTTGCA
T ACCTGTATGCTTGCA
ACCTGTATGCTTGCA
TGCAC ACGTGT TT%CCTATCG A ACGTGTAATGCCGCA
ACGTGTAATGCCGCA ACCTGTATGCTTGCA
TGCAC ACGTGTATGCTTGCA - ACCTGTATGCTTGCA
ACCTGTATGCTTGCA
ACGTGTATGCTTGCA
TGCAC ACCTGTATGCTTGCA ACEWEITATEICTIREIC
ACGTGTAATGCCGCA
TGCAC ACGTGTATGCTTGCA ACCTGTATGCTTGCA o
ACCTGTATGCTTGCA ACCTGTATGCTTGCA
ACGTGTATGCITGCA
ACCTGTATGCTTGCA
TGCAC ACCTGTATGCTTGCA
ACCTGTATGCTTGCA ACCTGTATGCTTGCA
ACGTGTAATGCCGCA ACGTGTAATGCCGCA 4
ACCTGTATGCTTGCA £

_ TGCAC
— Y, ACCTGTATGCTTGCA
% TGCTTGCA ACGTGTATGCTTGCA ACCTGTATGCTTGCA
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What does HYPERVARIABILITY imply?

1) Amplification of non-target groups (e.g spider’s diet).

2) Amplification bias within the target group

Primer: TGCAC; Diptera;

Hymenoptera; Coleoptera; Lepidoptera

TGCAC
----------- : ACTTGTAATGCCGCA
TGCAC |
ACCTGTATGCTTGCA ACGTGTATGCTTGCA
""""" d TGCAC ACCTGTATGCTTGCA ~ ACSTGIATSCITECA
ACGTGTATGCTTGCA ACGTGTATGCTTGCA
TGCAC 7. Sl o, ACGTGTATGCTTGCA
ACGTGTAATGCCGCA ACTTGTAATGCCGCA  ACGTGTATGCTTGCA
TGCAC ACGTGTATGCTTGCA
ACGTGTATGCTTGCA
ACCTGTATGCTTGCA
TGCAC ACGTGTATGCTTGCA ACGTGTATGCTTGCA ACGTGTATGCTTGCA
ACGTGTATGCTTGCA S CIGCA
ACGTGTATGCTTGCA ACTTGTAATGCCGCA
prozenennes . ACGTGTATGCTTGCA
eeacy : ACGTGTATGCTTGCA

GTATGCTTGCA

=ACCTGT TGCTTGCA




Won’t somebody
please think of the
children?!




Is there any solution?

Solution 1: DEGENERATE PRIMERS

Primer: TGVAC; Diptera; Hymenoptera; Coleoptera; Lepidoptera

— T

TGAAC TGGAC TGCAC
TGAAC
pr— ACTTGTPATGCCGCA ACCTGTATGCTTGCA
ACTTGTAATGCCGCA ACCTGTATGCTTGCA
ACCTGTATGCTTGCA ACTTGTAATGCCGCA ACCTGTATGCTTGCA
TGCAC ACTTGTAATGCCGCA ACCTGTATGCTTGCA
ACGTGTATGCTTGCA ACTTGTAATGCCGCA
TGCAC
ACGTGTAATGCCGCA
TGCAC - ACGTGTATGCTTGCA ACGTGTATGCTTGCA
TGCAC ACGTGTATGCTTGCA ACGTGTATGCTTGCA
ACCTCIRTGLTTGEA ACGTGTATGCTTGCA ACGTGTATGCTTGCA
ACGTGTATGCTTGCA ACGTGTATGCTTGCA ACGTGTATGCTTGCA




Is there any solution?

Solution 2: PCR-FREE PROTOCOLS

2.1 Shotgun sequencing
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35 out of 37 species Only 0.5% mtDNA
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Is there any solution?

Solution 2: PCR-FREE PROTOCOLS

2.1 Shotgun sequencing

2.2 Gene enrichment
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Is there any solution?

Solution 2: PCR-FREE PROTOCOLS

2.1 Shotgun sequencing
2.2 Gene enrichment

2.3 Mitochondrial enrichment
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Huge coverage of the mt. Expensive
genome (still 5%) Comprehensive
d species recover




Is there any solution?

Solution 3: USE OTHER MARKERS

— Broad taxonomic scope: 18S (soil, meiofauna).
— Vertebrates: 128S.

— Insects, some orders: CytB.

— Insects, all orders: 16S. As good resolution as COI from 200bp, consistent
amplification through 23 orders.

Building local databases helps a lot







