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GeneticGenetic LandscapesLandscapes

GRASSGRASS
KORA S4KORA S4

http://www.gsf.de/KORA/projekt_survey2000.html

Probands
• 700 probands
• ethnicity and socioeconomic

information

Markers
• randomly selected markers
• 212 SNPs
• autosomal and X-chromosomal
• 1:2 intragene / intergene position

Steffens et. al., 2006, SNP-Bases Analysis of Genetic Substructure
in the German Population, Hum Hered (in press)

Spatial Spatial modellingmodelling and and 
analysisanalysis

of genetic informationof genetic information

GeographicGeographic ResourcesResources Analysis Support SystemAnalysis Support System



KORA S4KORA S4

DataData

726 726 ProbandsProbands
29 29 zipzip areasareas
187 187 SNPsSNPs

•• countcount ((minorminor alleleallele))

•• q = q = minorminor alleleallele frequencyfrequency
-->  f = >  f = arcsin(arcsin(√√(q(q))))



MARKER p-value Postion (gene)
rs1860300 0,0062 inter
rs1997660 0,0324 intra
rs2242046 0,0174 intra
rs3625 0,0138 intra

rs4379869 0,0631 intra
rs461311 0,0128 inter
rs597354 0,0076 inter

rs717477 0,0018 inter

SpatialSpatial Differentiation of Differentiation of AlleleAllele FrequencyFrequency

PLZ ALLELE1 ALLELE2

86150 324 364
86316 20 24
86343 41 41
86356 36 52
86368 8 2
86391 5 7
86399 48 54
86405 8 14
86450 51 45
86462 14 30
86482 33 29
86495 6 10
86508 11 11
86551 31 11
86554 9 13
86830 15 17

rs3625 (count)



AlleleAllele FrequenciesFrequencies -- rs717477rs717477
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AlleleAllele FrequenciesFrequencies -- rs3625rs3625



Population Population SpecificSpecific FFISIS -- rs3625rs3625
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SlopeSlope of Population of Population spcspc. F. FISIS -- rs3625rs3625
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SlopeSlope of Population of Population spcspc. F. FISIS -- rs3625rs3625

GeneticGenetic LandscapesLandscapes

Class Slope (%) Pixel

1

2

3

Low < 10 100

Medium   10 - 30 633

High           ≥ 30 2501

Landscape Index Score

Patchiness (1:2:3) high (10:3:3)

Connectivity (class: 1) low

Fragmentation (class: 1) high



ConclusionsConclusions

A A GeneticGenetic GeographicalGeographical Information System Information System isis a a powerfulpowerful
tooltool forfor detectingdetecting, , modellingmodelling and and analysinganalysing geneticgenetic
heterogeneityheterogeneity alongalong a a studystudy regionregion. . 

SpatiallySpatially limitedlimited populationspopulations maymay containedcontained significantsignificant
geneticgenetic heterogeneityheterogeneity forfor a a singlesingle allelallel..

TheThe widewide spreadspread assumptionassumption of of homogeneityhomogeneity byby geneticgenetic
studiesstudies shouldshould bebe evaluatedevaluated casecase specificallyspecifically..
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GenGISGenGIS opens the GATE to the opens the GATE to the 
third dimension third dimension in in geneticgenetic studiesstudies..

……ThankThank youyou
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