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BACKGROUND 
Traditional Workflow 

Collecting 

• Time Sorting 

• Time 
• Taxonomic 
expertise 

Identifying 

Results! 

Traditional workflow + Barcoding 



APPROACH 

  Try ≠ non-destructive 
DNA extraction methods 

Sample No. Species 

Forest 
summer 56 

Meadow 
summer 70 

Perturbed 
forest 

summer 
38 

Forest 
winter 50 

Meadow 
winter 46 

Perturbed 
forest winter 20 

 



APPROACH 
  

Sorting Identification Return of reference 
material 
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OBJECTIVES 
1. Improve current methodology for amplicon-based protocols. 

  Primer improvement   Marker evaluation 

2. Tune up methodology for optimizing metabarcoding results 

with specimen-preserving manipulation for accelerating 

taxonomic discovery. 

  Extraction methods 

3. Application to real monitoring/discovering project. 



1. Improve current methodology for amplicon-based protocols. 
Marker Primer pair (name) Primer pair (sequence) Average amplicon 

size Coverage (Bc) Taxonomic 
resolution (Bs) 

Total taxonomic 
resolution (Bc*Bs) 

12S 
Hex12F1-Hex12R1 

HYTACTWTGTTACGACTT 
396 0,81 0,72 0,58 

HTAGRATTAGATACYCTA 

Hex12F2-Hex12R2 
ACTWTGTTACGACTTDTY 

391 0,88 0,72 0,63 
AGGATTAGATACCCTDBT 

16S 
Chiar16SF-Chiar16SR 

TARTYCAACATCGRGGTC 
348 0,93 0,76 0,71 

CYGTRCDAAGGTAGCATA 

Ins16S_9R(_R_)-Hex16R2 
GCTGTTATCCCYDARGTA 

288 0,94 0,8 0,75 
GTRCDAAGGTAGCATART 

COI 
HexCOIF1-HexCOIF2 

HATAATTTTYTTYATAGT 
485 0,6 0,89 0,53 

AARAATCARAATAARTGT 

HexCOIF2-HexCOIR2 
AATAAYATAAGHTTYTGA 

413 0,57 0,86 0,49 
AATTARAATRTADACTTC 

COII HexCOX2F2-HexCOX2R2 
GATAYTGAAGHTAYGAAT 

255 0,52 0,86 0,45 
CCACARATTTCDGARCAT 

COIII HexCOX3F1-HexCOX3R1 
GGDATAATYYTATTTATT 

456 0,53 0,88 0,47 
DACAAARTGTCARTATCA 

CYTB 
REVCB2H_MD-HexCYTBR1 

DCAAATATCWTTYTGAGG 
378 0,62 0,86 0,53 

RAARTATCATTCDGGTTG 

REVCB2H-HexCYTBR2 
CAAATATCWTTYTGAGGD 

375 0,63 0,86 0,54 
ARTATCATTCDGGTTGRA 

ND1 
HexND1F1-HexND1R1 

ATYAAYTTATCATAHCGA 
390 0,03 0,86 0,03 

HCARACSATTTCTTATGA 

HexND1F2-HexND1R2 
ATAYATYAAHTTATCATA 

210 0,06 0,7 0,04 
TGATTTTGCSGARGGDGA 

ND4 HexND4F2-HexND4R2 
GAHGAATAWGCAATTAAW 

464 0,03 0,95 0,03 
TTTTATSTDTTTTTTGAR 

ND5 HexND5F2-HexND5R2 
ATCYTTWGAATAAAAHCC 

254 0,55 0,85 0,47 
GATTTDAARAARATTATT 



2. Tune up methodology for optimizing metabarcoding results 
with specimen-preserving manipulation for accelerating 
taxonomic discovery. 
 

Three Malaise 
 traps 

12  
weeks 36 samples 

Three Treatments 
 

Ethanol Prot. K 

Evaporation + H2O 

DNA 

Elution protocol 

DNA DNA 

Salt solution 

Elution protocol 



3. Application to real monitoring/discovering project. 
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20m 3 sites in Nacka  
Naturreservat: 
 
· 1 Malaise Trap 
· 3 Soil samples 
· 4 Time Points 
  across summer 

· How does flying 
insect change along 
the summer? 
 
· How does flying 
insect change across 
habitats? 
 
· Is metabarcoding a 
good monitoring 
tool? 
 



THE FUTURE OF METABARCODING 
Metabarcoding is one of the most fast-growing fields in 
number of publications as well as projects and methods 
development. 
 
- In academia: methods developing, diet, ecology… 

 
- In State agencies: environmental protection and 

monitoring 
 

- In private companies: environmental consultancy  
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