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C1 PALAEOGENOMICS
AND ANCIENT DNA

ORGANISED BY: LAURA PARDUCCI (UPPSALA UNIVERSITY, SWEDEN), RICHARD TENNANT
(UNIVERSITY OF EXETER, UK) AND JOHN LOVE (UNIVERSITY OF EXETER, UK)

C1.1 SEQUENCING AND
COMPUTATIONAL CHALLENGES IN
THE ANALYSIS OF ANCIENT DNA

™ WEDNESDAY 5 JULY, 2017 ® 09:00

@ MICHAEL HOFREITER (UNIVERSITAT POTSDAM, GERMANY)

@ MHOFREIT@UNI-POTSDAM.DE

Paleogenomicanalyseshavethepotentialtobehighlyinformative
withregardtothepopulationhistoryofthespeciesinvestigated, but
sofar, paleo-populationgenomicstudieshavebeenlargelyrestricted
tohumansanddomesticatedspecies. Wehaveinvestigatedarange
ofextinctandextantspecieswithregardtotheirmitogenomicas
wellasinseveralcasesnucleargenomicdiversity. Ourdatashowthat
mitochondrialandnuclear DNA dataoftenshowstrikingly different
patterns,requiringcomplexpopulationhistoriestoreconcilethedata
sets. Similarly, whencomparingdatasetsbasedsolelyonmodern
DNAdatatothoseincludingpaleogenomes, thepopulationscenarios
emergingfromthelatterareingeneral substantiallymore complex
than theonesinferredfromtheformerdatasets,echoingfindings
from human paleopopulation genomic data sets. Even within
singlespecies, populationdynamicsmaybedifferentindifferent
regionalsettings.Ontheotherhand, wefindthatthepopulation
genomicdataofspottedandcavehyenasmirrorthoseof modern
humans, Neandertalsand Denisovansinsurprisingdetail. Our
results overwhelmingly show that, when based onincomplete
datasets,whichmodern-onlydatasetsarebydefinition, themost
parsimoniousexplanationforanyspecies’populationdynamicshas
ahighlikelihoodofbeingincorrect. Althoughnobetterprinciple for
explanationexists, parsimonious explanationsshouldbeviewed
withextremecautionwhenusedforexplainingpopulationdynamics
inanyspecies.

C1.2 INVESTIGATING ADAPTATION
TO NORTHERN LATITUDE BY
COMPARING ANCIENT AND MODERN
NORTHERN EUROPEANS

™ WEDNESDAY 5 JULY, 2017 © 09:40

& TORSTEN GUNTHER (UPPSALA UNIVERSITY, SWEDEN), HELENA
MALMSTROM (UPPSALA UNIVERSITY, SWEDEN), EMMA SVENSSON
(UPPSALA UNIVERSITY, SWEDEN), AYCA OMRAK (STOCKHOLM
UNIVERSITY, SWEDEN), FEDERICO SANCHEZ-QUINTO
(UPPSALA UNIVERSITY, SWEDEN), GULSAH KILING (MIDDLE
EAST TECHNICAL UNIVERSITY, TURKEY), MAJA KRZEWINSKA
(STOCKHOLM UNIVERSITY, SWEDEN), MIHAI NETEA (RADBOUD
UNIVERSITY MEDICAL CENTER, NETHERLANDS), JAN STORA
(STOCKHOLM UNIVERSITY, SWEDEN), ANDERS GOTHERSTROM
(STOCKHOLM UNIVERSITY, SWEDEN), MATTIAS JAKOBSSON
(UPPSALA UNIVERSITY, SWEDEN)

©@ TORSTEN.GUENTHER@EBC.UU.SE

NorthernEuropewasthelastpartofthecontinenttobecomeice-free
afterthelastglaciation. Humanpopulationscolonized Scandinavia
only 11,000 - 10,000 years before present. The environmental
conditions were quite harsh which challenged the populations
toadapttheirbehaviourand also posed a selective pressure for
adaptation on a physiological and genetic level. High latitudes
areassociatedwithstrongvariationsinseasonallightlevelsand
low mean temperatures still representing a special habitat for
populationslivingintheseareas. Wecomparedthe genomesofearly
NorthernEuropeanstocontemporarysurroundingpopulations
as well as modern populations. By combining allele frequency
differencesandhaplotypedifferentiationamongthepopulations,
wescanthegenomeforcandidateregionscontributingtoadaptation
tohighlatitudeconditions. Weidentifyanumberofcandidate genes
involvedindifferentphysiologicalandmetabolictraits. Thisgenome
widescaniscomplementedbystudyingtheallelefrequencychanges
inspecificcandidate genes such aspigmentationloci which are
characterizedbyhighderivedallelefrequenciesinmodernNorthern
Europeans.Finally,weextendouranalysistovariantsinvolvedin
pathogenresponse. OQurstudyhighlightsthepotentialforcombining
palaeogenomicandmoderngenomicdatainordertounderstandhow
populationsadapttoextremeenvironments.
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C1.3 A PALAEOGENOMIC
PERSPECTIVE OF NEAR-EXTINCTION
POPULATION DYNAMICS

™ WEDNESDAY 5 JULY, 2017 ® 09:55

& DAVID DIEZ DEL MOLINO (SWEDISH MUSEUM OF NATURAL
HISTORY, SWEDEN), PATRICIA PECNEROVA (SWEDISH MUSEUM OF
NATURAL HISTORY, SWEDEN), LOVE DALEN (SWEDISH MUSEUM OF
NATURAL HISTORY, SWEDEN)

©@ DIEZ.MOLINO@GMAIL.COM

Processes leading up to species extinction are typically
characterizedbyhabitatfragmentationanddeclineingeographic
distribution,bothrelatedtoareductioninpopulationsize. Withthe
transitionfromtraditionalancient DNAmethodstopalaeogenomics
we have now the tools to assess and characterize the genomic
responses to dramatic demographic declines and to identify
signaturesofgeneticerosionacrosssuchdeclinesbyusingserial
sampleddatatotrackgenome-widechangesinrealtime. Wepresent
evidencethattheexpectedlossofgenome-wideheterozygosity
andincreaseininbreedingduetosmallpopulationsizeingenomes
samplednear-extinctionareaccompaniedbyanaccumulation of
genomicdeletionsanddetrimentalmutations, thusfollowingthe
expectationofrelaxedpurifyingselection. Theseresultsprovide
incomparable testimony of the value of datasets integrating
heterochronous complete genomes at allowing to characterize
evolutionaryprocesses,suchasnear-extinctiongenomicdynamics,
inrealtime and canbeuseful tobetterunderstand modern-day
speciesfacingsimilarthreatsasextinctspeciesdidduringtheir
finaldemise.

C1.4 ANCIENT DNA IN TRACING THE
SPREAD OF LEPROSY IN THE PAST

™ WEDNESDAY 5 JULY, 2017 ©® 10:10

@ AMMIELLE A KERUDIN (UNIVERSITY OF MANCHESTER, UNITED
KINGDOM), ROMY MULLER (UNIVERSITY OF MANCHESTER,
UNITED KINGDOM), JO BUCKBERRY (UNIVERSITY OF
BRADFORD, UNITED KINGDOM), TERRY BROWN (UNIVERSITY OF
MANCHESTER, UNITED KINGDOM)

@ AMMIELLE.KERUDIN@POSTGRAD.MANCHESTER.AC.UK

Ascontrary to ancient belief that sinisresponsible for causing
leprosyinhuman,itwaslaterdiscoveredthat Mycobacteriumleprae
istheinfectiouspathogen.Theabilitytoisolateancient M. leprae
DNAfromarchaeologicalremainsopenedanewpathwaytowards
betterunderstandingofthediseaseinthepast.InBritain,theearliest
palaeopathologicalevidenceforleprosyisfromthe4tcentury AD
butprevalencedidnotpeakuntilthe 11t"-14t" centurybeforethe
inexplicableand gradualdecline ofthediseasefromthe 14t"-16t
century.Molecularstudieshaverevealedthatleprosycouldhave
originatedinEast AfricaortheNearEast. SNPtypingseparatesthe
pathogenintotypeonetofourandsubsequently 16 subtypesthat
strongly correlatetodistinctgeographicallocations. DNA analysis
ofleprosymightthereforeanswerhistorical questions, particularly
themovementpatternsofhumansinthepast,inferredbylooking
atthespreadofthedisease. Wedetectedancient M. lepraeDNAin
twoskeletalremainsrecoveredfromacemeterythatbelongedtoa
hospitalwhichhousedleprosypatientsand one skeletonfroman
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Anglo-SaxonchurchyardinthesouthofEngland. Theagesofthe
skeletalremainsarebelievedtorangefromaroundmid-900 ADto
1700 AD.Wehavecarried outtargetenrichmentviain-solution
hybridization capturein anattempttoobtain M. leprae genome
sequences. Subtypingrevealedassociationof humanactivities
suchasexplorationandtradingtobeamongthepossibleroutesof
leprosy spreadinthepast.

C1.5 POPULATION GENOMICS OF
HUNTER-GATHERERS AND FARMERS
IN SCANDINAVIA

™ WEDNESDAY 5 JULY, 2017 ® 11:00

& HELENA MALMSTROM (UPPSALA UNIVERSITY, SWEDEN)

@ HELENA.MALMSTROM@EBC.UU.SE

Thearcheologicalrecord showsthatScandinaviawasoneofthe
last geographicregionsin Europe to be colonized by Mesolithic
hunter-gatherersafterthelatestglaciation,andconsistentsigns
ofhuman habitation appear approximately 11,000 BP. The first
signsofagriculture appear around 6,000 BP, with the Neolithic
FunnelBeakerculture (FBC). FBCwaspartly contemporaneous
with the hunter-gatherer Pitted Ware culture (PWC) and was
laterreplacedbythefarming/herdingBattle Axeculture (BAC),
aregionalvariantofthe Corded Ware culture (CWC). Questions
relating to who these people were, where they came from and
howtheyrelatetoeachotherhavebeenlongdebated. Recently,
analysesofgenomicdatageneratedfromancienthumanremains
fromScandinaviaandEurasia,haveincreasedourunderstandingof
thesepastsocietiesimmensely.Ithasforexamplebeenshownthat
MesolithicScandinavianhunter-gatherershadamixedancestry
fromboth Westernand EasternEuropeanhunter-gatherers, thatthe
NeolithicFBCfarmerswereimmigrantswithsomelevelofbiological
interactionwiththehunter-gatherersandgeneticsimilaritiesto
theirCentralEuropeanand Anatoliancounterparts,andthatBAC/
CW_Crepresentanotherwaveofimmigrants withgeneticaffiliations
tothe Yamnayasteppeherders.Iwillreviewthepopulationhistory
of MesolithicandNeolithicScandinaviausingpreviouslypublished
aswellasnewlygeneratedancient DNA data.
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C1.6 UKRAINIAN ENEOLITHIC (3500
BCE) TRYPILLIAN AGROPASTORALISTS
AND THEIR GENETIC ASSOCIATION
WITH NEOLITHIC FARMERS FROM
SOUTHERN EUROPE AND THE NEAR EAST

™ WEDNESDAY 5 JULY, 2017 ©® 11:30

@& RYAN W SCHMIDT (UNIVERSITY COLLEGE DUBLIN, IRELAND),
DANIEL FERNANDES (UNIVERSITY COLLEGE DUBLIN, IRELAND),
KEN WAKABAYASHI (SCHOOL OF MEDICINE DEPARTMENT OF
ANATOMY KITASATO UNIVERSITY, JAPAN), KAE KOGANEBUCHI
(SCHOOL OF MEDICINE DEPARTMENT OF ANATOMY KITASATO
UNIVERSITY, JAPAN), TAKASHI GAKUHARI (CENTER FOR
CULTURAL RESOURCE STUDIES KANAZAWA UNIVERSITY, JAPAN),
JORDAN KARSTEN (DEPARTMENT OF ANTHROPOLOGY UNIVERSITY
OF WISCONSIN-OSHKOSH, UNITED STATES), KAYLA KUBEHL
(DEPARTMENT OF ANTHROPOLOGY UNIVERSITY OF WISCONSIN-
OSHKOSH, UNITED STATES), GWYN MADDEN (DEPARTMENT OF
ANTHROPOLOGY GRAND VALLEY STATE UNIVERSITY, UNITED
STATES), MYKHAILO SOKHATSKY (BORSCHIV REGIONAL MUSEUM,
UKRAINE), HIROKI OOTA (SCHOOL OF MEDICINE DEPARTMENT
OF ANATOMY KITASATO UNIVERSITY, JAPAN), RON PINHASI
(UNIVERSITY COLLEGE DUBLIN, IRELAND)

@ RYAN.SCHMIDTeUCD.IE

ThetransitionfromhuntingandgatheringtofarminginEastern
Europeisnotwellunderstood. TheshiftbeganduringtheEneolithic
with the populations of the Cucuteni-Trypillian (CT) cultural
complex of Ukraine, Romania, and Moldova. In Ukraine, the
Trypilliancultureexisted from~4800-2700BCEwithitsdistinct
archaeological signaturesofpottery,figurines,andlarge,densely
populated settlements known as ‘megasites’. However, due to
thescarcityofexcavated CT graveslittleisknownoftheirburial
customs. Anexceptionalsiteis Verteba Cave, whichyieldedawealth
ofhumanremainsandassociatedartifacts. Thesiteislocatedin
WesternUkrainealonganeco-culturalsteppe-forestboundarythat
witnessedtheinteractionofvariouslocalNeolithicand Early Bronze
Age(Corded Ware) groups. Peakoccupationandactivityatthecave
isdatedto~3500BCE,basedonceramictypologyandradiocarbon
dating,thoughthecavewasalsooccupiedduringlaterperiods. Here,
wereportgenome-wide SNPvariationfor 12individualsfromasingle
chamberinthecaveduringpeak Tripolyeculturaloccupationtime.
AncientDNA extractionsandlibrarieswerepreparedindedicated
cleanroomlaboratoriesat UCD. Libraries wereshotgunsequenced
onanllluminaNextSeq.Ourresultsconfirmpreviousanalysesusing
partialmtDNAhaplogroupinformationthat TrypilliannuclearDNA
variationisconsistentlymorecloselyrelatedtoEarlyand Middle
Neolithic Farmer groups. However, one Eneolithic individual,
VC.HR.2047,sharessimilarity withDNA from Mesolithichunter-
gatherers (based on D-statistics, fs — outgroup statistics, and
model-basedclustering). Thisobservationmayindicatepopulation
structurefortheselateNeolithicagropastoralists.
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C1.7 USING PALAEOGENOMIC
APPROACHES WITH PLANT REMAINS

™ WEDNESDAY 5 JULY, 2017 ©® 13:50

& TERRY BROWN (UNIVERSITY OF MANCHESTER, UNITED KINGDOM)

© TERRY.BROWN@MANCHESTER.AC.UK

Preservedplantremains, whicharefoundatmanyarchaeological
sites, provide arecord of the origins, spread and development of
prehistoricagriculture. Theextenttowhichpalaeogenomicmethods
canbeusedwitharchaeobotanicalsamplesdependsontheway
inwhichthematerialhasbeenpreserved.Inaridenvironments,
whichinclude some cavesites, plantmacrofossilssuchasseedscan
bepreservedbydesiccation. Remainsofthistypeoftencontain
well-preservednucleicacidsenablingpalaeogenomicstudiesofboth
DNAandRNA.Genomesequences,aswellastranscriptomedata,
havebeenobtainedfromdesiccatedmaizeandbarley,enablingthe
natureandtimingofgeneticchangesassociatedwithdomestication
tobestudied. Unfortunately, thistypeofworkislimitedinscope
because desiccated remains are only found in certain parts of
theworld. Mostarchaeobotanicalmaterial,including virtually
allEurasiancropremains,ischarred,havingbeenpreservedby
burning, forexampleduringtheaccidental combustionofagrain
store.Short DNA sequenceshavebeenobtainedby PCRfromvarious
charredspecimens,butsofarnextgenerationsequencingmethods
havebeenlesssuccessful, mostofthereadsfromcharredsamples
beingidentified as bacterial and assumed to be environmental
contaminants.Recentworksuggeststhatmanyofthese ‘bacterial’
readsareinfactendogenousplantsequencesthathaveaccumulated
miscodinglesionsthatresultintheirmisidentification. Abetter
understanding of the degradation processes occurring during
charringmightthereforeenablepalaeogenomicdatatobeobtained
fromthistypeofmaterial.

C1.8 FUEL FOR EVOLUTIONARY
AND ARCHEOLOGICAL STUDIES ON
TEMPERATE TREE SPECIES -
aDNA FROM WOOD

™ WEDNESDAY 5 JULY, 2017 ©® 14:30

& STEFANIE WAGNER (BIOGECO INRA UNIV. BORDEAUX, FRANCE),
FREDERIC LAGANE (BIOGECO INRA UNIV. BORDEAUX, FRANCE),
WILLY TEGEL (INSTITUTE FOR FOREST GROWTH IWW UNIVERSITY
OF FREIBURG, GERMANY), ANDAINE SEGUIN-ORLANDO (CENTRE
FOR GEOGENETICS, NATURAL HISTORY MUSEUM OF DENMARK
UNIVERSITY OF COPENHAGEN, DENMARK), YVES BILLAUD
(2MCCDRASSM EDYTEM UNIV. SAVOIE, FRANCE), CHRISTOPHE
PLOMION (BIOGECO INRA UNIV. BORDEAUX, FRANCE), ANTOINE
KREMER (BIOGECO INRA UNIV. BORDEAUX, FRANCE), LUDOVIC
ORLANDO (CENTRE FOR GEOGENETICS, NATURAL HISTORY
MUSEUM OF DENMARK, UNIVERSITY OF COPENHAGEN, DENMARK)

@ STEFANIE.WAGNER@INRA.FR

Long-livedtreespeciesbuildupglobalforestecosystemsandhave
beenexploitedbyhumansforthousandsofyears. Theyarepresently
ofparticularconcernastheirlonggenerationtimesmaylimittheir
adaptabilitytofast-changingenvironments. Temporal-seriesfrom
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ancienttreepopulationscanprovideauniqueperspectiveontree
evolutionaryandforestusehistory,thatmaynotbedetectedby
studiesrelyingexclusively onextantpopulations. Thisinformation,
andabetterknowledge oftheinterplaybetweenforesttreespecies,
humansandclimatewilllikelybe paramountforanticipatingthe
potentialconsequencesofongoingenvironmentalchanges.Inthis
study, wetook Europeanwhiteoaks(QuercusroburandQ.petraea)
asatreemodelspeciesgroupwiththeaimtouseancient DNA to
trackpastpopulationdynamicsandselectivetrajectoriesinthe
faceofmajorenvironmentalchanges.Sinceancient DNA studieson
trees,inparticularintemperateregions,arestillintheirinfancy, we
firstinvestigated subfossilandarcheologicalwoodenremainsfrom
differenttaphonomicaland temporal contextstodefineconditions
thatoptimizeaccesstoauthenticancient DNA.Followingoptimized
aDNA extractionmethodsandshotgunsequencing, wesucceeded
inauthenticatinggeneticdataretrievedfrom 141 ancientoak DNA
samplesagedbetween550and9,500years. Wewillpresentthefirst
analysesonthisextensivedataset,focusingonkeydriversforaDNA
preservation,temporalinsightsonDNA degradationandpostglacial
haplotypedistributionpatterns.

C1.9 UNEARTHING PAST ENVIRONMENTS
USING ALGAL PALEOGENOMICS

™ WEDNESDAY 5 JULY, 2017 ©® 14:45

& RICHARD K TENNANT (UNIVERSITY OF EXETER, UNITED
KINGDOM), RICHARD T JONES (UNIVERSITY OF EXETER,
UNITED KINGDOM), ROB LEE (UNIVERSITY OF EXETER,
UNITED KINGDOM), JOHN LOVE (UNIVERSITY OF EXETER,
UNITED KINGDOM)

@ R.K.TENNANT@EXETER.AC.UK

Microscopicfossilsareusedroutinelytodatesedimentarydeposits,
discover potential reserves of fossil energy and investigate
environmentalchange. Conventionally, microfossilsareidentified
bylaboriousandtime-consumingmethodsthatyieldrelativelyfew
representatives, therebylimitinganalytical precision. Wedeveloped
newprotocolsforrapidanalysisandpurification of microfossilsfrom
ancientsedimentsusingfluorescentactivatedcellsorting (FACS).
NotonlyhasFACSdramaticallyreducedthetimetocharacterise
entirepopulationsofmicrofossilsfrommonthstodays, thehigh-
throughput offered by FACS enabled us to acquire microfossil
samples of sufficient purity and concentration to enable more
refined,downstreamanalysesthanpossiblebymicroscopyalone.

UsingFACS, weidentifiedandpurifiedrepresentativesofasingle
speciesofalgaefromlakesedimentcoresdating12,000yearsBP.
DNA was extracted from the purified algal cells and sequenced
byIlluminanextgenerationsequencing. Analysisoftheancient
sequenceenabledustoconfirmthatthealgaethatexistedinthelake
attheretreatoftheicesheetarevirtuallyidenticaltothoseliving
there,today. Furthermoreametagenomicapproachwasemployed
toidentifythemicroalgaewithinthe Holocene sedimentrecord,
enablingnotonlytheidentificationofthealgabutalsothebiotic
communityinwhichitthrived.
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C1.10 STUDYING aDNA DAMAGE
IN MARINE SEDIMENTS

™ WEDNESDAY 5 JULY, 2017 ©® 15:00

& ROSELYN L WARE (UNIVERSITY OF WARWICK, UNITED KINGDOM),
LOGAN J KISTLER (SMITHSONIAN INSTITUTION NATIONAL
MUSEUM OF NATURAL HISTORY, UNITED STATES), ROBIN G
ALLABY (UNIVERSITY OF WARWICK, UNITED KINGDOM)

© R.WARE@WARWICK.AC.UK

Plantandanimalremainshavebeenwidelyusedinancient DNA
studies,howevertheseremainsare oftenhugelyvaluableasthey
arelimitedinthearchaeologicalrecord. Theubiquity of sediment
sources,fromwhichsedimentDNA (sedaDNA)canbeextracted,
andthefavourableconditionsfor DNA preservationaffordedby
some sediment typeshasledtoanincreaseits exploitationasa
sourceofaDNA.sedaDNA canbeusedasatoolforthedevelopment
of palaeoenvionmental reconstructions, the study of human-
environmentinteractions, studyingcatastrophicgeographical
events,andthestudyofmassfloralorfaunalextinctionevents.
sedaDNA analysis can be confounded by contamination from
modern DNA sources, which can arise from leaching between
thesedimentstrata,orduringsamplingandanalysis. Typically,
characteristic DNA breakdown patterns, including strand
fragmentationandcytosinedeamination,areusedtoauthenticate
theageoftheancient DNA.Many DNA damageprofilesarebased
uponDNA extractedfrommacroremains,ratherthanfromthefree
DNAtypicallyexploitedwhenusingsedimentsamples. Asaresult
of the wide range of sediment types, and environmental biotic
andabioticfactors(suchastemperatureandsalinity),different
sedimentscanshowawiderangeofdamageprofiles,thatdonot
simplyreflecttheageofthesample. Wediscusstheimpactofsalinity
onDNA degradation,andtheimpactonsedaDNA analysis.

C1.11 NOVEL BIOINFORMATIC
TECHNIQUES IN PALAEOGENOMICS

™ THURSDAY 6 JULY, 2017 ® 09:00

& LUDOVIC ORLANDO (NATURAL HISTORY MUSEUM
OF DENMARK, DENMARK)

© ORLANDO.LUDOVIC@GMAIL.COM

Thedevelopment of High-Throughput Sequencinghasunlocked
accesstogenome-scaledatafromancientpopulationsandextinct
species. Thevolumesofdata,however,require propermanagement
andprocessingstrategiesaswellasdedicatedtoolshandlingthe
specificitiesofancient DNA.Mygrouphasdevelopedaseriesofopen-
source,automated computational packagestailor-madetoancient
DNA sequence data and handling most of the major analytical
steps.PALEOMIXtakesasinputrawsequencereadsandreference
genomesofinterest, toprovidereadalignments, genotypecalls
andstatisticalmodeling of post-mortem DNA damage signatures.
It embeds AdapterRemoval for read trimming/collapsing, and
mapDamage, which quantifies post-mortem DNA damage and
recalibrate base quality-scores accordingly. Optional analyses
include thereconstruction of super-matrix phylogenomictrees
(phylo-pipeline) and theidentification of F1-hybrids (ZONKEY).
Starting from ancient DNA read alignment files, be produced
by PALEOMIX or not, epiPALEOMIX performs a full suite of
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computationalanalysistoprovidegenome-widemethylationand
nucleosomemaps.metaBIT takesasinputtrimmedand/orcollapsed
reads, be AdapterRemoval outputs or not, and performs read
alignmentagainstthemetaPhlAn(2)databasetoprovideathorough
analysisofthemicrobial contentoftendominatingshotgundata.
Finally,gargammelisahigh-throughputreadsimulatorreproducing
someofthemostcentralfeaturesofancient DNA sequencedatasets,
includingDNA damage,and contaminationfromhumanandvarious
otherenvironmentalmicrobes.Iwillpresenthowthesetoolscan
beintegratedtoenableafullsuiteofanalysisonasingleancient
DNAdataset.

C1.12 SHOTGUN ANCIENT DNA
ANALYSIS IN LATEGLACIAL LAKE
SEDIMENTS FROM SWEDEN

™ THURSDAY 6 JULY, 2017 ©® 09:40

& LAURA PARDUCCI (ECOLOGY AND GENETICS, UPPSALA
UNIVERSITY, SWEDEN), ENGY AHMED (GEOLOGICAL SCIENCES,
STOCKHOLM UNIVERSITY, SWEDEN), RASMUS AGREN (SCIENCE
FOR LIFE LABORATORY STOCKHOLM UNIVERSITY, SWEDEN),
PER UNNEBERG (SCIENCE FOR LIFE LABORATORY STOCKHOLM
UNIVERSITY, SWEDEN), FREDRIK SCHENK (GEOLOGICAL
SCIENCES STOCKHOLM UNIVERSITY, SWEDEN), JAYNE RATTRAY
(GEOLOGICAL SCIENCES STOCKHOLM UNIVERSITY, SWEDEN),
LU HAN (COLLEGE OF LIFE SCIENCES JILIN UNIVERSITY,
CHINA), KWEKU AFRIFA YAMOAH (GEOLOGICAL SCIENCES
STOCKHOLM UNIVERSITY, SWEDEN), FRANCESCO MUSCHITIELLO
(GEOLOGICAL SCIENCES STOCKHOLM UNIVERSITY, SWEDEN),
MIKKEL WINTHER PEDERSEN (CENTRE FOR GEOGENETICS
UNIVERSITY OF COPENHAGEN, DENMARK), TANJA SLOTTE
(SCIENCE FOR LIFE LABORATORY STOCKHOLM UNIVERSITY,
SWEDEN), BARBARA WOHLFARTH (GEOLOGICAL SCIENCES
STOCKHOLM UNIVERSITY, SWEDEN)

@ LAURA.PARDUCCI@EBC.UU.SE

ThefinalstagesoftheLastGlacialinthe Northern Hemisphere,
between 19 and 11.7 thousand years before present, were
punctuatedbydistinctandalternatingwarmerandcolderclimate
statesbeforeInterglacialtemperatures wereattained, whichin
turnstronglyinfluenced pastvegetation. Oneofthebeststudied
Lateglaciallakesedimentaryrecordin Swedenisderivedfromthe
ancientlakeofHéasseldalaPortwhereseveralrecentmulti-proxy
sedimentstudiesanddetailed chronological frameworksallowed
reconstructinglocalandregional environmental conditionsand
summer temperatures between specific periodsin great detail.

HereweusedshotgunDNA sequencingofthefullmetagenome
preservedinthe Hasseldalasedimentaryrecordtoinvestigatethe
wholediversityof taxonomicgroupspresentinthelakesediment.
WecombinesedimentaryaDNA, pollenand macrofossilstudies
and succeeded in correlating the relative abundances of plant
communitiestodistinctclimaticshiftsthatoccurredbetween 14
and10.5kaBP.
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C1.13 DETERMINING THE TIMING OF
EXTINCTION FOR A LATE-SURVIVING
ISLAND MAMMOTH POPULATION USING
SEDIMENTARY ANCIENT DNA

™ THURSDAY 6 JULY, 2017 ® 09:55

& PETER D HEINTZMAN (TROMS@ UNIVERSITY MUSEUM UIT -
THE ARCTIC UNIVERSITY OF NORWAY, NORWAY), JOSHUA D
KAPP (UNIVERSITY OF CALIFORNIA SANTA CRUZ, UNITED
STATES), BETH SHAPIRO (UNIVERSITY OF CALIFORNIA SANTA
CRUZ, UNITED STATES), RUSSELL W GRAHAM (PENNSYLVANIA
STATE UNIVERSITY, UNITED STATES), SOUMAYA BELMECHERI
(UNIVERSITY OF ARIZONA, UNITED STATES), KYUNGCHEOL
CHOY (UNIVERSITY OF ALASKA FAIRBANKS, UNITED STATES),
BRENDAN J CULLETON (PENNSYLVANIA STATE UNIVERSITY,
UNITED STATES), LAUREN J DAVIES (UNIVERSITY OF ALBERTA,
CANADA), DUANE G FROESE (UNIVERSITY OF ALBERTA,
CANADA), CARRIE HRITZ (NATIONAL SCIENCE FOUNDATION,
UNITED STATES), LEE NEWSOM (PENNSYLVANIA STATE
UNIVERSITY, UNITED STATES), RUTH RAWCLIFFE (UNIVERSITY
OF ALASKA FAIRBANKS, UNITED STATES), EMILIE SAULNIER-
TALBOT (UNIVERSITY OF ALASKA FAIRBANKS, UNITED STATES),
YUE WANG (UNIVERSITY OF WISCONSIN-MADISON, UNITED
STATES), JOHN W WILLIAMS (UNIVERSITY OF WISCONSIN-
MADISON, UNITED STATES), MATTHEW J WOOLLER (UNIVERSITY
OF ALASKA FAIRBANKS, UNITED STATES)

@ PETEHEINTZMAN@GMAIL.COM

Thewoollymammothbecameextinctonmainland AsiaandNorth
America~11,500yearsago. However,relictpopulationssurvivedon
twoislandsformillenniaafterthesemainlandextinctions. Thelast
knownpopulationsurvivedon WrangelIslanduntil~4,000years
ago,coincidingwiththearrivalofhumans. Anotherlate-surviving
populationenduredontheislandof St. Pauluntilatleast6,500years
ago.Thereisnoevidenceforhumanoccupationofthisislandprior
tothe 18" Century CE,and themammothextinctionwastherefore
likely drivensolelybynon-anthropogenicfactors. Toexplorepotential
extinctiondrivers,itiscrucialtofirstunderstandtheprecisetiming
oftheextinction. Thelimitedrecordof mammothfossilsonSt.Paul
does not provide the temporal resolution to determine a precise
timing.Instead, weusedamultiproxyapproachtocomplimentthe
palaeontologicaldata, whichincludedisolatingancientmammoth
DNAfromadatedcraterlakesedimentrecord. Thesteadyaccumulation
oflakesedimentsthroughtimemakethisapproachidealforprecisely
constrainingthetimingofmammothdisappearancefromSt.Paul
Island. Ourresultsshowthatmammothdisappearsfromthesediment
recordat5,600yearsago,aroundamillenniumlaterthantheyoungest
publishedradiocarbondatefromamammothfossil. Thisresultishighly
congruentwithotherproxies, whichinclude sporeabundancesof
coprophilousfungiinthesedimentandradiocarbondatesofnewly
discoveredmammothfossils. Altogether, ourresultsprovidearobust
andprecisetimingofextinctionforthelate-survivingmammoth
populationofSt.Paullsland.
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C1.14 PALEO-ENVIRONMENT
RECONSTRUCTION USING ANCIENT
DNA FROM LAKE SEDIMENTS
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Traditionallyancientfloraandfaunalreconstructionhaverelied
onfindingandidentificationoffossilremains. Butwithinthepast
decade,DNAimbeddedinancientsoil,iceandsedimentshaveproven
tobe a good and additional source for ancient plant and animal
DNA.Whilethismethodprimarilyfocussesontheextractionand
amplification ofshort DNA barcodes,aneweralternative, focussing
onshotgunsequencingthefullgenomiccontent,areemerging. This
newmethodhasseveraladvantages,asitisforexampleispossibleto
getanindependentauthenticationofancientoriginbylookingatthe
degreeofdamageontheDNA.Inaddition,itcanretrievefullgenomic
informationwhichpotentially giveslowertaxonomicresolution,but
alsoidentificationofabroaderdiversityoforganismsfromalltrophic
layers.But,aswithothernewmethods,italsohaslimitations. Here,
IwillpresentanddiscussshotgunsequencingDNA fromancientlake
sedimentbyusingarecentlypublisheddatasetasastartingpoint.
Theresultsshowthesuccessionofplantsandanimalsinarecently
deglaciatedlandscapeandtheenvironmentalchangeoccurring
duringclimaticamelioration.

C1.15 VEGETATION DYNAMICS AT
BOL’SHOY LYAKHOVSKY ISLAND
(NEW SIBERIAN ISLANDS) SINCE
THE LAST INTERGLACIAL
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Climatemodelsprojectanannualaveragetemperatureincrease
of about 3-5°C in the terrestrial Arctic until the year 2100,
which corresponds to the reconstructed temperatures of the
last interglacial (Eemian, ~130-110 kyr BP). Hence, the past
vegetation composition might provide an analogue for the
future.Bol’'shoyLyakhovskyisatreelessisland,framedbythe
LaptevandEastSiberianSeas.Ourgoalwastoreconstructthe
vegetationhistoryfromfourpermafrostsedimentcores,focusing
on terrestrial vegetation during warm phases since the last
interglacial. Weusedsedimentaryancient DNA metabarcoding
of thetrnLp6-loop. A total of 264taxa were detected with 39%
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beingassignedtospeciesand 37%togenuslevel.Duringseveral
potentially warmerphasestreeand shrubtaxaweredetected.
TheEemianwasthemostdiversephase,alsoinrecordingthree
different tree taxa (Picea,Larix,Populus), whereasLarixwas
the only tree taxon recorded afterwards. During the Bglling-
Allergdinterstadialcomplex (~14.7-12.7 kyrBP),soon afterthe
Last Glacial Maximum (LGM),Larixhad already re-colonized
Bol’shoyLyakhovsky,suggestingthepersistenceoflarchesathigh
latitudesthroughoutthe LGM. Despite warmertemperaturesofthe
Holocene,Larixwasnotdetected. Increasinghumidity combined
withthedisconnection of theisland from the mainland due to
theglobalsealevelrisemighthavemade persistenceand/orre-
colonizationimpossible. Asthecurrentcoastlinepositionhasbeen
suggestedtodifferfromtheoneofthelastinterglacial,itishowever
uncertaintowhichdegreethevegetationcompositionrepresents
apotentialfutureanaloguefornorth-easternSiberia.

C1.16 TIMING SPECIES COLONIZATIONS
USING DNA IN LAKE SEDIMENT
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Detection of DNA from lake sediments holds promise as a tool
to study processes like extinction, colonization, adaptation
and evolutionary divergence. However, low concentrations
make sediment DNA difficult to detect, leading to high false
negativerates and gapsin the chronology that are difficult to
interpret. Additionally, successfulrecoveryofancient DNAis
difficulttodistinguishfromsmallamountsof DNAintroduced
by contamination, whichfurthercomplicatestheinterpretation
ofrecordsofsediment DNA. Carefullaboratoryprocedurescan
reducefalsepositiveandnegativerates,butshouldnotbeassumed
tocompletelyeliminatethem. Therefore, methodsareneededthat
identifypotentialfalse positiveandnegativeresults,andusethis
informationtojudgetheplausibility of differentinterpretations
of DNA datafromnaturalarchives. Here we presentaBayesian
algorithm to infer the colonization history of the European
whitefish (Coregonuslavaretus)fromsediment coresfromtwo
central Swedishlakes. ThemethodanalyzesPCRamplifications
usingthreeprimersatdifferentdepthsinthesediment, explicitly
labeling some results as false positive or false negative. We
concludethatwhitefish colonized StoraLégdasjénin Vésterbotten
immediately after theice melt ca 9500 years ago, and the lake
Hotagenin]Jamtland 2200-2500yearsago.






