Getting starting with a data set

Some basic questions and programs
this week ...
...and the following 2 weeks

ECL 290

Lindsey Clark, Renate Eberl, Andrea Drauch, Mandi
Finger, Rachel Simmons, Joanna Fernandez



Migration?

Population subdivision?

Hybridization?
Inbreeding?

Levels of diversity?

Sources of Iinvasions?
Dispersal?
Mating systems?

How many populations?



ake Sturgeon microsatellite data

(modified from Andrea’s thesis)
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Outline

The data set (preliminary)
— excel spreadsheet
— data checking (manual, Microsatellite toolkit)
— different formats (Microsatellite toolkit, Convert)
— characteristics of my data (#alleles, heterozygosity)

Which and how many loci to use —~Whichloci

_inkage Disequilibrium Next weeks
Hardy Weinberg _ GenePop, GDA
Population subdivision ... Fstat

_



Different infiles for population

genetic software software
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CARADTAN_LAKE
CAN_1 139 182/ 182 266/ 274 134/ 146 1617 161 268/ 296 141/ 141 226/ 226

130 1667 166 274/ 274 134/ 134 16l 165 2887 304 141 141 226/ 226
139 166, 166 266/ 266 134/ 146 165/ 165 292/ 296 141/ 141 218/ 226
139 182,/ 182 266/ 274 134, 134 181/ 165 295/ 304 141/ 141 226/ 226
139 182/ 190 274/ 274 134/ 134 16l 165 288/ 288 141, 141 226/ 226
139 182/ 182 2664 274 134 134 lely 16l 2067 304 141y 141 226/ 226
139 170/ 190 2744 274 134 146  lely 16l 2067 304 141y 141 222/ 226
143 1s2/ 190 266/ 274 134/ 134 16l 165 2887 304 141 141 226/ 226
139 190/ 190 266/ 266 134/ 134 161/ 161 298/ 312 141/ 141 226/ 226
139 1667 182 266/ 266 134/ 134 16l 16l 2727 296 141, 141 226/ 226
143 170/ 190 2624 266 1344 146 165/ 165 206/ 296 141, 141 222/ 226
130 1667 190  274x 274 134y 134 lely 1el 2967 296 141y 141 218/ 222
142 1667 182 2634 262 134 150 161 165 2887 206 141, 141 226/ 226
130 166/ 182 266/ 274 134/ 134 161/ 165 2887 206 141 141 226/ 226
28 296 141/ 141 226/ 226

143 166/ 182 258/ 266 134/ 134 16l 1el 296/ 304 141y 141 226/ 226
143 166/ 190 266/ 266 134 134 16l 165 288/ 312 141, 141 226/ 226
130 1907 190 2744 274 134 134  1ely 165 2687 288 141, 141 222/ 222
130 190/ 190 266/ 266 134/ 134 16l 16l 2067 304 141 141 226/ 226
14z 190/ 190 266/ 274 134, 134 161, 165 296/ 304 141/ 141 226/ 226
139 166, 166 266/ 274 134/ 146 181/ 161 268/ 296 141/ 141 222/ 222
139 182/ 190 2624 274 134/ 146 165/ 165 2967 296 141, 141 226/ 226
139 1667 182 2664 274 134 146  lely 165 2967 296 141y 141 226/ 226
139 1667 182 2664 274 134 150  1e5/ 165 2887 296 141y 141 222/ 226
130 1667 166 266/ 274 134/ 134 165/ 165 2887 288 141 141 226/ 226
139 190/ 190 266/ 274 134, 134 1657 165 288/ 296 141/ 141 226/ 226
135 190/ 190 266/ 274 134/ 150 181/ 165 272/ 296 141/ 141 226/ 226
139 170/ 182 266/ 266 134/ 134 16l 165 272/ 296 141, 141 222/ 226
139 1787 180 2664 266 134 150  lely 1a5 2067 296 141, 141 218/ 226
139 182/ 186 266/ 266 134y 134 lely 1el 2967 296 141y 141 218/ 222
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WISCONSIN_LAKE
WILK, 130/ 130 127/ 139 174/ 178 266/ 266 134/ 146 165/ 165 275/ 284 141/ 145 218/ 218 254/ 254
wILK_2z 130/ 138 139, 135 182/ 150 2667 266 7y 7 16l 16l 2027 202 141y 145  21&/ 226 254/ 277
wILK_3 130/ 130 139/ 130 182/ 150 266/ 266 134/ 146 161/ 161 284/ 202 141/ 145 226/ 226 e
WILK 4 130/ 134 1277 139 178/ 190 266/ 266 134/ 146 181/ 165 284/ 284 141/ 141 218/ 218 7/ z
WILK_S 130/ 130 139/ 143 1864 194 266/ 266 . 2/ 2 268/ 292 141 145 218/ 218 254/ 254
WILK 6 130/ 130 1394 143 178¢ 190 262/ 266 134/ 134 16l 165 2884 292 141/ 145 2187 218 254/ 262
wILK_7 130/ 130 127+ 133 178/ 182 266/ 266 134/ 134 161y 161 284/ 284 141/ 141 218/ 226 LA
wILK S 130/ 130 135/ 130 166/ 166 266/ 266 134/ 146 161/ 165 268/ 284 141/ 145 2187 226 254/ 254
WILK_9 1z0/ 130 139, 143 174,/ 174 266/ 266 134/ 134 161, 1635 284/ 284 145/ 145 218/ 218 277/ 283
WILK_10 130/ 130 139/ 143 178/ 178 266/ 266 134/ 134 181/ 165 284/ 284 141/ 145 218/ 218 254, 257
WILK 11 1304 130 135/ 139 178/ 178 266/ 266 134/ 146 161/ 165 ? ? 141y 141 218/ 222 254/ 254
WILK_12 130/ 130 135/ 139 178/ 178 266/ 266 134/ 134 165/ 165 284, 234 141/ 145 218/ 226 2547 277
WILK_13 130/ 130 1397 139 158/ 178 266/ 266 134 134 2y 7 284y 296 1417 145 2187 226 285/ 285
i wILK_ 14 130/ 130 139/ 143 178, 182 2627 266 134/ 134 165/ 165 284, 2066 141/ 141 218/ 218 254 285
WILK_ 15 130/ 138 139/ 139 178,/ 190 2627 266 146/ 146 1&5/ 165 284/ 284 141/ 145 218/ 226 254/ 281
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programs for data conversion of

microsatellite data
e Microsatellite toolkit

e Convert




Naming and error checking

Population and sample names
(consistent not too long)

Excel spreadsheet

Sample names and populations

PopOnel, popOne2, ....popFive88

population names should not contain numbers
sample names should not contain unusual characters

Locli
Check for errors in datafile either manually
... or use Microsatellite toolkit



Microsatellite toolkit

http://animalgenomics.ucd.ie/sdepark/ms-toolkit/

An excel add in (free download)
Error checking

* Non-numeric (e.g ?)

* Non-integer

e Negative

* Below above a specified threshold level

Find matching samples (specify min # of nonmatching alleles )

- redundant worksheet

Data conversion

(Arlequin, GenePop, Microsat, Fstat, Dispan)
creates worksheets in excel datafile, option to save as textfile

Ability to exclude loci or populations
Basic information about diversity In data set



Microsatellite toolkit

Continued

o Allele frequencies and diversity statistics
— “Alleles by Pop” .... Allele counts
— “Allele Fgs” ....Allele frequencies (%)

— “Stats” ....all stats averaged across all loci

» Unbiased gene diversity = expected heterozygosity (Nei 1987)
» Observed heterozygosity (Hedrick 1983)
* Mean number of alleles per locus



Expected Heterozygosity (Neil 1978)

|Unbiaszed gene diversity for each locus is given by
=oa1-3 22 /(0n - 1)

wherg
Fo= R > X2

Teaf

where f{;‘ 1= the frequency of genotype Aid; inthe sample, and » is the number of individuals sampled.

Average gene diversity (across » Ioci) is given by

8-Sk fr
J=1
Wariance of gene diversity is given by
V(H) =V () fr
where

iy =S, - A fr -1
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Observed Heterozygosity (Hedrick 1983)

* 1 heterozygotes / # individuals typed at a locus
Average ohserved heterozygosity across »#loci is given by

-

fa = ,. da fa

Feads o Fade. L.,i' !
J=1

The standard deviation of 2.8 15 given by

i K _ tFoas
Tl ) =




Mean number of alleles per locus

bMean number of alleles per locus is given by

=

where 47 1s the number of distinct alleles at locus 7 and »# i1s the number of loci
Standard dewviation of mean number of alleles f locus is calculated as:
|—

(A= I|"”‘T'I:1 -AF fir-1)




Convert

http://www.agriculture.purdue.edu/fnr/html/faculty/Rhodes/Students%20and%20Staff/glaubitz/software.htm

Simple program for data conversion
Input file

Data for presentation *line with descriptive title
npops = *number of populations
*number of loci
Aox27 Afu63 Afu68b Afu56

pop = CANADIAN_LAKE
CAN_1 130 130 139 139 182 182 266 274
CAN_2 130 130 135 139 166 166 274 274
CAN_3 130 130 135 139 166 166 266 266

or GENEPOP format
Data conversion

(GDA, GENEPOP, Arlequin, Structure, Phylip, Microsat, Popgene)
Creates separate output files

Table of allele frequencies, identifies private alleles

Glaubitz J.C. (2004) Molecular Ecology Notes 4: 309-310.
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