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ComparativegenomicinvestigationofhighＧelevation
adaptationinectothermicsnakes

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheChineseAcademyof
Sciences,theresearchteamledbyProf．LiJiaTang(李家堂)attheCASKeyLaboratoryofMountain
EcologicalRestorationandBioresourceUtilization,ChengduInstituteofBiology,ChineseAcademyof
Sciences,exploredthegenetic mechanism ofectothermicanimals􀆳adaptiontohighＧaltitudeextreme
environmentsonthebasisofgenomicdataofhotＧspringsnakes,whichwaspublishedinPNAS(２０１８,１１５
(３３):８４０６—８４１１)．

Figure１　HistoryofThermophissnakes．

TheQinghaiＧTibetPlateau
is the highest and largest
alpineregioninthe world．
Highaltitude,low growing
season temperature, great
intensityofsolarradiationand
otherfactorshavebeenstrong
selective forces on the
mechanism of speciation
andpopulation􀆳sevolution．
Therefore, the QinghaiＧ
TibetPlateauisknownas
a natural laboratory for
studying the mechanisms
ofbiologicaladaptationto
the plateau environment．
Previous studies mainly
focusedontheadaptation
ofhomothermicanimalson
theplateau,butthegenetic
mechanism of ectothermic
animals􀆳adaptiontotheplateauenvironmentstillremainsunknown．

Figure２　FunctionalassaysoftheFEN１andEAPS１variantssharedbythe
highＧelevationThermophissnakes．

Thisstudyfoundthattherewere
２７substitutionsofcommonamino
acidin２７differentproteinsinthe
three species of Thermophis and
these mutations were mainly
associated withfunctionssuch as
immunity,hypoxiaadaptiveresponse
andDNArepair．Molecularfunction
experiments confirmed that the
mutationofFEN１(petalendonucleaseＧ
１)generelatedtoDNArepairwasmore
stableunderultravioletirradiationthan
thewildtype(lowＧaltitudespecies)．It
is speculated that the mutation
contributestotheresistance ofthe
Thermosspeciestoultravioletlightin
highaltitudeenvironments．Asaspecies

oftheplateau,mutationoftheEPAS１ (endotheliumPASdomaincontainingproteinＧ１)geneofthehotＧspring
snakeattenuatesitsabilitytoregulatetheexpressionofdownstreamgeneerythropoietin,leadingtoalower
hemoglobinconcentration．ThatisanimportantreasonforthehotＧspringsnake􀆳sadaptationtohighＧaltitudeand
lowＧoxygenconditions．

Thisstudy maypromoteresearchonthegenetic mechanism ofbothhomothermicandectothermic
animals􀆳adaptationtotheextremeenvironmentofplateaux,which willplayasubstantialroleinthe
preventionandtreatmentofhumanhighaltitudedisease．


