
454 sequencing protocol tested on 288 marmots

For  454  sequencing  we  designed  another  primer  (MM_DRB_F2a,  Table  1  and  2)  because 

MM_DRB_F2  primer contains tandem repetition of nucleotide that could cause mistakes in 454 

reads and therefore during sequence extraction with jMHC software. We 454-genotyped only the 

putative  loci  showing  polymorphism  (Table  2).  We  constructed  four  pairs  of  amplicon  fusion 

primers,  each of  them composed of  GS FLX Titanium Primer (A Primer for forward marmot 

primers and B Primer for reverse marmot primers), 6-bp tag used for barcoding individuals and 

marmot primer sequence (Table 1). PCRs were performed in Clermont-Ferrant platform (see Annex 

1  for  details  on  PCRs  protocol).  The  concentration  of  the  PCR  products  was  measured  with 

Nanodrop-1000 spectrophotometer. Equimolar amounts were pooled and purified using MinElute 

PCR Purification Kit (QIAGEN). The pools were then sequenced using 2 parts of a single 454 FLX 

instrument sequencing run  at the Plant-Microbe Genomics Facility of the Ohio State University. 

Extraction of sequences, assignment of reads to individuals and generation of alignments of variants 

present  in  each  amplicon  was performed with jMHC (Stuglik et al., 201) given, depending on the 

locus considered in between 73% and 79% of individuals gentoyped.
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Table 1  Primer sequences for the PCR amplification of MHC class I and II DRB in  Marmota 

marmota. Primers used to construct fusion primers in 454 sequencing assigned with asterisk.

Primers Primer sequence (5’ – 3’)
MHC class I exon 2
  MarmMF1* AyCTCCGTGTCCCGGCCC
  MarmMR1 GCGCTCTGGTyGTAGTAGC
  MarmR1 CksGCAGGkTGTTGAGGCT
  MarmR2* GCAGGTTGCTCAGGCCCACTT
  MarmR3 GGTTATTCAAGTTCACTCGT
  MarmR4* GCGCAGGGTGTTCAAGCACAT
MHC class II DRB exon 2
  MM_DRB_F1* GAGTGTCATTTCTCCAACsrGA
  MM_DRB_R3* TyAmCTCTCCkCTCCACAGTGAA
  MM_DRB_F2 GAGTGTCATTTTTTCAATrGGA
  MM_DRB_R2* TTCGGCTTAACTCTCCGCTTTGA
  MM_DRB_F2a* ACGATTCCTGCAGCAGATGA

Table 2. Polymorphism characterization of MHC class I and II loci in Marmota marmota

Primer pair Putative locus 
name

Allelic polymorphism

MarmMF1 x MarmR1 MhcMama-UA 1
MarmMF1 x MarmR2 MhcMama-UB 2
MarmMF1 x MarmR3 MhcMama-UC 1
MarmMF1 x MarmR4 MhcMama-UD 3
MM_DRB_F1 x MM_DRB_R3 MhcMama-DRB1 8
MM_DRB_F2 x MM_DRB_R2 MhcMama-DRB2 3


