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Supplementary Table 1. Details of the 40 microsatellite markers developed or optimized for multiplex. Forty eight individuals of normal whitefish
from all lakes (N=9 fish/lake and 3 positive controls) were used for this analyses. Locus identity, type of florescence dye in the forward primer,
Panel numbers indicate loci sharing a multiplex in the PCR reaction, primer sequences, (O) primer orientation, (SSR) repeat motif, [C] primer
concentrations in uM in the primer mix, (Na) number of alleles found in, (Sgs) size in base pairs of the flanking sequences, range of allele sizes,
(Ns) number of repeated units in the smallest allele (N.) number of repeated units in the largest allele, (Ho) observed and (Hg) expected
heterozygosities, (PIC) polymorphism information content, (NAF) null-allele frequency and GenBank accession numbers. Annealing

temperatures for each panel were as follows: Kit 5= 61°C, Kit 3= 60°C, Kits 1,2,4 & 7=58°C, Kits 6 & 8= 54°C.

Locus ID Flouro Panel PCR Primers O SSR__[C] Na Srs Range Ns N. Ho He PIC NAF  GenBank

BWF-1% 6-FAM 1 GTACAGAGAAATACACACAACGCATCAA F (GT) 5.0 8 165 207-225 21 30 0.519 0.549 0.491 -0.015 Ref23
CAGAGGTTCCATTACTGAGCAC R

Cocl-Lav18* VIC 1 AACAAACTAAAACATCCCAAGTC F (CT) 50 4 127 149-159 11 16 0.392 0.364 0.314 -0.036 AY453203
TTAGATTGGGGCCTACCTTG R

Cocl-Lav19* VIC 1 TCACTGTACAACAGAATAGGGAAA F (GT) 25 6 226 256-266 15 20 0.247 0.259 0.293 -0.088 AY453204
ATCCCTGATAAGCAGCCTCA R

Cocl-Lav22* PET 1 GAGAGGGGGTATGTCTGT F (CA) 12 13 105 105-139 0 17 0.594 0.568 0.499 -0.125 AY453205
ATCGGAGTTTAGTAACCAC R

Cocl-Lav6* NED 1 GCCATCATCCTCCCAGGAAAC F (CA) 128 102 126-140 12 19 0.382 0.405 0.391 -0.020 AY453199
CAGGGAATCTGCACTGGAGC R

Cocl-Lav32* VIC 2 CCCCACGTCTCTCCCTTAAT F (CT) 3.0 12 188 248-270 30 41 0.320 0.319 0.300 0.014 AY453209
CGCTGTCAACTTTCCCTCTC R

Cocl-Lav32a* VIC 2 CCCCACGTCTCTCCCTTAAT F (CT) 18 211 271-305 30 47 0.513 0.560 0.373 -0.032
CGCTGTCAACTTTCCCTCTC R

Cocl-Lav49* PET 2 AGCCAGTTGGAGGCTATTTG F (GT) 2.0 21 157 173-249 8 46 0.368 0.378 0.290 -0.039 AY453212
AGGGCTGCTGTTGAAGTCAT R

Osmo-5% 6-FAM 2 GTTGACTTAGATGATGGCTT F (GT) 2.0 15 136 152-188 8 26 0.592 0.571 0.515 -0.037 Ref24
GGTATCAGTCTCAGTGGT R

Cisco-200f 6-FAM 3 GGTTAGGAGTTAGGGAAAATATG F (GT) 5.0 21 222 240-282 9 30 0.714 0.779 0.819 -0.052 Ref22
GTTGTGAGGTAGGCCTGG R
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* Denotes loci previously developed in whitefish®*

T Denotes loci previously developed in other salmonidae species
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Supplementary Table 2. Genetic diversity at 494 lake whitefish. Observed (Ho) and expected

heterozygosities (Hg) and number (N) of genotyped dwarf and normal whitefish from lakes

Webster, Témiscouata, East and Cliff and Indian pond from the Saint-John River Basin. Values in

bold and italic denote significant deviations from Hardy-Weinberg equilibrium (P<0.05). The

maximum number of missing data was set at 5%.

Locus ID D_Webster N_Webster D_Témiscouata N_Témiscouata D_East

N Ho He [N Ho He [N Ho He [N Ho He [N Ho He
CoclLAV6 46 046 0.52| 51 043 04381 058 05842 0.64 0.60 | 57 0.35 0.35
CoclLAV8 46 063 0.62] 51 075 06281 048 05542 0.48 0.49 | 58 0.59 0.52
Cocl11 45 062 0.70 | 51 047 05482 0.60 0.79] 38 0.71 0.77 | 58 0.66 0.72
Cocl13 46 0.80 0.90 | 50 070 08182 0.72 08242 0.69 0.83] 58 0.86 0.91
Cocl14 46 017 0.38] 49 0.08 0.58[81 0 0 42 0 0 58 0.40 0.56
Cocl15 46 0.78 0.67 | 51 067 05681 0.67 0.63]42 0.62 0.62 [ 58 0.57 0.52
CoclLAV18 |46 0.28 0.27 | 51 039 03682 0.06 0.06 (42 0.10 0.09 | 58 0.09 0.08
CoclLAV19 |46 026 0.24 | 51 035 031]82 032 0.31]42 0.19 0.20 | 58 0.22 0.21
Cocl20 46 083 0.79 51 057 054180 083 0.82] 41 0.80 0.78 58 0.83 0.76
CoclLAV22 |46 0.76 0.61] 51 067 05682 055 048] 42 0.52 0.57 | 58 0.50 048
Cocl27 46 0.17 0.16 | 50 014 013]81 030 0.29 42 0.29 0.41 58 0.10 0.10
Cocl28 46 048 0.63| 51 037 06782 044 07442 0.33 0.77 | 58 0.33 0.61
CoclLAV32 |46 0.63 0.70[ 50 032 03281 077 0.75| 41 0.76 0.76 | 57 0.67 0.76
Cocl32 46 093 0.91] 51 084 09080 0.79 084139 0.79 0.81] 57 0.89 0.89
Cocl33 46 072 0.74| 51 047 061]82 080 0.70| 38 0.71 0.71 56 0.66 0.71
CoclLav41 46 070 0.75] 51 055 0.63]82 0.70 0.81]42 0.88 0.81] 58 0.69 0.83
Cocl42 46 052 043] 51 0.78 052]82 029 0.28]42 0.38 0.39 58 0.29 0.28
Cocl44 46 065 0.52] 51 0.73 05782 0.67 05942 0.50 0.51] 58 0.67 0.54
Cocl32a 4 064 0.62| 50 056 0.63]82 0.67 0.72] 38 0.58 0.77 || 58 0.66 0.74
Cocl11a 46 039 0.50 51 053 050(81 043 044139 0.31 04757 0.35 0.50
CoclLAV49 |46 057 0.59| 51 033 031]81 035 0.34]37 0.41 0.41] 55 0.18 0.19
CoclLAV72 |46 0.46 0.51] 51 047 04578 046 048] 42 0.45 055/ 58 0.33 0.55
CoclLAV224 [ 46  0.74 0.72 | 51 084 0.74]82 065 0.72]42 0.67 0.76 | 58 0.67 0.70
BWF-1 46 061 0.65] 51 059 05880 051 05942 0.43 0.59 | 58 045 0.52
Cisco-200 46 083 0.83] 51 092 085(82 0.72 08442 0.88 0.82 | 58 0.45 0.82
Osmo-5 46  0.46 0.41] 51 057 055(82 0.73 0.70 | 42 0.62 0.59 [ 58 0.78 0.76
Cocl4 46 057 0.50 51 043 03982 043 048] 42 0.40 053] 58 043 0.44
Cocl5 46 030 0.32] 51 051 04381 054 048] 38 0.58 0.47 | 58 0.38 0.36
Cocl17 46 074 0.52] 51 057 05478 0.22 0.71]|42 0.31 0.38] 57 0.63 0.46
Cocl24 46 048 0.43] 51 045 055(82 034 03740 0.33 0.36 | 55 0.25 0.26
Cocl29 46 0.04 0.04] 51 0.08 0.08]82 0.16 0.19 40 0.03 0.03 55 0.18 0.19
Cocl30 46 013 0.12] 51 0.04 0.04]82 0.09 0.08]42 0.07 0.12 | 58 0.28 0.27
Cocl34 46 072 0.73] 51 069 065]81 0.65 0.65]40 0.65 0.71] 55 0.84 0.80
Cocl36 46 061 0.60 | 50 040 04178 0.68 0.74| 39 0.72 0.73 ] 58 0.79 0.67
Cocl37 46 054 05450 054 05878 028 0.27] 38 0.37 0.38] 58 0.52 0.53
Cocl39 45 018 0.27 | 46 017 02080 054 05142 052 053] 57 0.35 0.34
Cocl40 46 022 0.32] 51 037 04979 0.10 0.10 ] 41 0.10 0.09 | 58 022 0.21
Sfo-1-8 46 030 0.32] 51 053 04882 0.02 0.0240 0.13 0.12 55 0.05 0.05
Sfo-1-2 46 037 0.51] 51 059 05182 033 040/ 41 0.32 0.31]56 0.25 045
¥ 459 0,52 0,53] 50,67 050 050809 047 0514082 047 051)57,36 047 0,50
o 0,38 023 02109 021 019|159 024 025[160 024 025]1,06 024 0724




Locus ID N_East D_Indian N_Indian D_Cliff N_Cliff
N Ho He N Ho He N Ho He N Ho He N Ho He

CoclLAV6 44 032 0.33] 38 024 0.22 | 40 0.18 0.16 | 47 0.45 0.52 | 49 029 0.37
CoclLAV8 44 086 0.74 | 38 0.61 0.58 | 40 0.60 049 | 47 0.62 0.65 | 48 0.56 0.66
Cocl11 43 044 0.54 | 38 0.61 0.76 | 40 0.68 0.54 | 47 0.53 0.78 || 50 0.08 0.08
Cocl13 44 0.61 0.84 | 36 0.58 0.88 | 40 053 0.73 | 47 0.70 0.87 || 50 0.56 0.62
Cocl14 43 0.09 0.31] 38 0.08 0.34 | 39 0.10 0.23 | 45 0.16 0.33 | 49 0.04 0.50
Cocl15 44 052 0.51] 38 0.68 0.63 | 40 0.63 0.64 || 47 0.74 0.68 | 48 0.58 0.54
CoclLAV18 | 44 0.09 0.09 | 38 0.03 0.03 | 40 0.05 0.05 |47 0 0 49 0.24 0.25
CoclLAV19 | 44 0.27 0.29 | 38 0.18 0.24 | 40 0.03 0.07 | 47 0.40 045 | 49 022 0.20
Cocl20 44 0.64 0.65 | 38 0.63 0.77 || 40 0.55 0.52 | 47 0.70 0.80 | 50 0.18 0.28
CoclLAV22 | 44 052 0.52 ] 38 0.76 0.60 | 39 0.74 0.55 | 47 049 0.69 | 47 047 0.61
Cocl27 44 0.14 017 | 38 0.50 0.49 | 40 043 0.37 | 47 0.51 045 | 48 044 0.35
Cocl28 44 0.14 0.61 | 38 0.24 0.51 ] 39 0.26 0.56 | 47 026 0.31 | 49 0.43 0.57
CoclLAV32 | 44 0.59 0.58 | 38 066 0.73 | 40 0.15 0.27 | 47 0.74 0.72 | 47 0.62 0.62
Cocl32 43 0.86 0.80 | 38 097 0.91 |40 093 0.85 |47 0.68 0.82 | 49 0.73 0.63
Cocl33 44 0.68 0.75] 38 0.71 0.73 | 40 0.50 0.69 | 47 0.62 0.61 | 50 054 045
CoclLav41 44 0.68 0.81] 38 0.82 0.85 | 40 0.48 049 | 47 0.72 0.76 | 48 0.38 043
Cocl42 44 0.57 043 ] 38 0.34 0.29 | 39 0.28 0.32 | 47 0.11 0.10 || 50 0.82 0.50
Cocl44 44 0.73 0.54 | 38 0.55 0.44 |40 0.93 0.55 | 47 0.70 0.57 || 49 0.39 0.32
Cocl32a 44 032 0.41] 38 0.50 0.52 | 40 0.40 0.38 | 47 0.81 0.78 || 50 014 0.13
Cocl11a 44 0.09 0.51 | 38 0.11 0.46 | 40 0.30 046 | 47 0.34 047 |50 036 045
CoclLAV49 | 44 030 0.27 | 38 0.63 0.54 | 40 0.15 0.23 | 47 0.62 0.73 || 48 0.08 0.08
CoclLAV72 | 44 0.25 043 38 0.58 0.69 | 39 0.36 0.50 | 47 0.51 0.65 || 50 0.78 0.74
CoclLAV224 | 44 0.48 0.49 | 38 0.53 0.56 | 40 0.63 0.66 | 47 047 042 | 46 052 0.57
BWF-1 44 0.55 0.62 | 38 0.68 0.69 | 40 0.83 0.67 | 46 0.54 0.56 | 46 0.02 0.02
Cisco-200 44 0.82 0.83] 38 082 0.82 38 0.76 0.81 |47 0.55 0.74 || 48 056 049
Osmo-5 44 082 0.75] 38 0.45 0.50 | 40 0.23 0.21 | 47 0.68 0.71 | 48 050 047
Cocl4 44 0.34 0.40 | 38 047 049 | 40 0.60 0.44 | 47 0.36 0.34 | 48 035 044
Cocl5 44 0.25 0.22 | 38 0.29 0.35] 40 0.18 0.39 | 47 0.51 0.61 | 50 0.06 0.06
Cocl17 44 064 04735 0.34 0.36 | 40 0.28 0.24 | 45 0.84 0.61 | 47 0.57 0.41
Cocl24 43 037 0.41] 36 022 0.23 |40 0.55 0.67 | 47 013 0.12 || 50 014 0.13
Cocl29 43 0.02 0.02 | 36 0 0 40 0 0 47 0.02 0.02 || 50 0 0
Cocl30 44 0.11 0.11 ] 38 0.18 0.17 | 38 0.16 0.20 | 47 0.09 0.08 || 50 0.04 0.04
Cocl34 43 0.65 0.65] 35 0.80 0.78 || 40 0.45 0.38 || 47 0.79 0.70 || 50 0.34 0.39
Cocl36 43 0.63 0.65 | 37 0.70 0.80 | 40 0.38 0.41 | 47 0.66 0.65 | 46 011 0.1
Cocl37 44 030 0.32] 37 0.59 0.56 | 40 0.80 0.65 | 47 047 0.41 | 48 0.48 0.51
Cocl39 44 0.36 0.55 | 34 0.35 0.59 | 40 0.23 0.50 | 45 024 0.32 | 49 0.33 0.50
Cocl40 44 0.09 0.09 | 38 026 0.23 | 40 0.08 0.07 | 47 0.02 0.02 | 47 0.13 0.50
Sfo-1-8 43 0.12 0.11 ] 36 0.19 0.8 | 40 0.10 0.14 |47 0.06 0.06 | 48 0 0
Sfo-1-2 42 0.05 0.39 |35 0.34 0.50 | 40 043 043 |47 0.06 0.06 | 50 0.24 0.30
¥ 43,7 042 047|374 047 0511398 041 042|468 046 049 | 48,7 0,34 0,37
o 050 026 023112 025 025054 026 02205 026 027|128 0,23 0,21




Raw material

454: 624k reads, 14.4k condigs
IHHlumina: 628M reads, 75.9k condigs
cGRASP: 6727 cDNA contigs

Finding potential markers
mreps program
Filter: 2-8mer, 20-160bp, <= 0.33 NPM*

Kept: 2-4mer >= 20bp, 40 FBP**, blast result
Selected 44

Developing and multiplexing

Test amplification with PCR

Test profiles: 48 individuals
Added 31 published loci (same species)
Added 5 published loci (other salmonids)

Genotyping

494 individuals
Normal and dwarf individuals from 5 lakes
39 multiplexed polymorphic loci

Validating

6 individuals repeated on all plates
40% individuals scored twice independently
LD and HW equilibrium tested in Arlequin 3.5
Evolutionary relationships compared to other studies

* Non-perfect matches ** Flanking base pairs

Supplementary Figure 1. Flowchart of the procedures followed to
identify and validate the microsatellite loci used in this study



