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Primer Details

The primers were designed to the 
desired length by adding a by adding 
a neutral 40-bp sequence (5′-AACT
GACTAAACTAGGTGCCACGTC
GTGAAAGTCTGACAA-3′) and a 
poly(C) tail to the 5′ end of the PCR 
primer (1,2). The neutral sequence is 
a randomly generated sequence not 
matching any sequence when a simple 
Basic Local Alignment Search Tool 
(BLAST) search is done in GenBank®. 
Primers for woolly rhino (WR15500F 
and WR15600R) were designed for 
this study, the musk ox dloop L1 and 
H1 primers are from MacPhee et al (3).

SUPPLEMENTARY MATERIAL FOR:
5′-Tailed sequencing primers improve sequencing quality of PCR 
products

Jonas Binladen, M. Thomas P. Gilbert, Paula F. Campos, and Eske Willerslev
University of Copenhagen, Copenhagen, Denmark

BioTechniques 42:174-176 (February 2007)

Supplementary Table S1. Sample Details

Sample Type and No. C14 Age Location 

Musk Ox (IEM 199-007) Late Pleistocene Taymir Peninsula

Musk Ox (IEM 202-0860) Late Pleistocene New Siberian Islands

Musk Ox (GIN 367/117) Late Pleistocene Aldan

Woolly Rhino (5-18438) Pleistocene Not Applicable

Woolly Rhino (9-10693) Pleistocene Nizhnyi Novgorod District, Irset River
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Supplementary Table S2. Primer Details

Name Full Sequencea Performanceb

Wr15500F 5′-CACTCCCTTCTTAAACCA(C/G)AAG-3′ 1

Wr15600R 5′-CATGCTTATATGCATGGGGC-3′ 1

Wr15500F + 40-bp tail 5′-AACTGACTAAACTAGGTGCCACGTCGTGAAAGTCTGACAACACTCCCTTCTTAAACC
A(C/G)AAG-3′

1.2

Wr15600R + 40-bp tail 5′-AACTGACTAAACTAGGTGCCACGTCGTGAAAGTCTGACAACATGCTTATATGCAT 
GGGGC-3′

2.2

Wr15500F + 60-bp tail 5′-CCCCCCCCCCCCCCCCCCCCAACTGACTAAACTAGGTGCCACGTCGTGAAAGTCT 
GACAACACTCCCTTCTTAAACCA(C/G)AAG-3′

1.9

Wr15600R + 60-bp tail 5′-CCCCCCCCCCCCCCCCCCCCAACTGACTAAACTAGGTGCCACGTCGTGAAAGTCT 
GACAACATGCTTATATGCATGGGGC-3′

2.6

Wr15500F + 80-bp tail 5′-CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAACTGACTAAACTAGGT 
GCCACGTCGTGAAAGTCTGACAACACTCCCTTCTTAAACCA(C/G)AAG-3′

0.7

Wr15600R + 80-bp tail 5′-CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAACTGACTAAAC 
TAGGTGCCACGTCGTGAAAGTCTGACAACATGCTTATATGCATGGGGC-3′

N.A.

dloop L1 5′-AAAGGATCCTAAACTACTCCCTGAATT-3′ 1

dloop H1 5′-AAAGGATCCATCATGCGTTGTTGCGT-3′ 1

dloop L1 + 40-bp tail 5′-AACTGACTAAACTAGGTGCCACGTCGTGAAAGTCTGACAAAAAGGATCCTAAAC 
TACTCCCTGAATT-3′

2.4

dloop H1 + 40-bp tail 5′-AACTGACTAAACTAGGTGCCACGTCGTGAAAGTCTGACAAAAAGGATCCATCAT 
GCGTTGTTGCGT-3′

4.6

dloop L1 + 60-bp tail 5′-CCCCCCCCCCCCCCCCCCCCAACTGACTAAACTAGGTGCCACGTCGTGAAAGTCT 
GACAAAAAGGATCCTAAACTACTCCCTGAATT-3′

2.4

dloop H1 + 60-bp tail 5′-CCCCCCCCCCCCCCCCCCCCAACTGACTAAACTAGGTGCCACGTCGTGAAAGTCT 
GACAAAAAGGATCCATCATGCGTTGTTGCGT-3′

2.6

dloop L1 + 80-bp tail 5′-CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAACTGACTAAACTAGGTGC 
CACGTCGTGAAAGTCTGACAAAAAGGATCCTAAACTACTCCCTGAATT-3′

1.9

dloop H1 + 80-bp tail 5′-CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAACTGACTAAACTAGGTGC 
CACGTCGTGAAAGTCTGACAAAAAGGATCCATCATGCGTTGTTGCGT-3′

0.5

aThe specific part of the tailed primers is written in bold.
bPerformance is calculated by dividing the average sequencing errors of nontailed PCR primer with the average sequencing errors of the tailed sequencing 
primer. N.A., not available due to very divergent sequence produced, that could not be aligned in Sequencher™ 3.1.1 using default settings.
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Supplementary Figure S1. Number of sequencing errors in a 113-bp region of the D-loop of two woolly rhino (Coelodonta 
antiquitatis) samples (5-18438 and 9-10693). Black columns and numbers are the average number of sequencing errors for 
each sequencing primer for the two samples with 3–4 sequence runs for each sample. Error bars indicate standard deviation. One 
primer (PCR primer2 + 80-bp tail) performed poorly and did not produce a sequences that could be aligned in Sequencher 3.1.1, 
thus no data is available for this primer.
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Supplementary Figure S2. Examples of electropherograms showing the beginning of sequencing runs with nontailed primer and 40- and 60-bp tailed 
primers, respectively. The electropherograms are shown from the first position after the primer, except for the nontailed primer electropherogram in which 
the three first nucleotides where not detected (indicated by NNN). Red circles show where Sequencher 3.1.1 misreads the electropherograms compared to the 
known sequence (only for the first 20 nucleotides). The examples are from woolly rhino sample 5-18438 using WR15600R primers.

Woolly Rhino Data
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