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L seat 3¢ k2 % B o844 X R (Q - PCR, Quantitative PCR) A4 &89 L2 5 5 AT R T8, A AP 2 i
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FEFLBRUK AT MR i %, D B AR g™
Fig. 1 A Total organic carbon of the Qinghai Lake core; B: Abundance of Dinoflagellate 18S rRNA gene from
this study as quantified by Q-PCR;C: Conductivities of sediment pore water and soluble salts; D : Summer monsoon

index of the Qinghai Lake region from a previous study
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2 HIEFHBIFRY) Dinoflagellate 3% 18S rRNA F:[X PCR 7=4¥) DGGE &
Fig.2 Image showing PCR-amplified ancient 18S rRNA genes of dinoflagellate algae in the Qinghai Lake sediment

core

QHLS_Dino_DGGE1

QHLS_Dino_DGGES

Woloszynskia halophila, EF058252

100 QHLS_Dino_ DGGE2

L QHLS Dino DGGE3
Scrippsiella hangoei, EF417316
100
QHLS_Dino DGGE4

Perkinsus marinus, AF324218

100 H: Perkinsus sp., AF042708

64 . .
Perkinsus mediterraneus, AY486139

0.005

SR FH Poisson A5 11 4845 18 LR, 1R A6 AR 2L 7% K 50% (¥ Bootstrap {8 (1 000 A~ f B IB 5 ) o A< I BF5E T 45 1
DGGE FFFITESEALM B B R , 4 1 QHLS_Dino_DGGEL #8{UH MM A A i dinoflagellate 25 18S rRNA R 45 1 5
DGGE 7 F41 . Brfl DGGE ZRAli B4 ' Kok 1 K 2

B 3 Dinoflagellate #:2 18S rRNA F[H 75 R G AL
Fig. 3 Neighbor-joining tree showing the phylogenetic relationships of Dinoflagellate18S rRNA gene sequences ob-

tained from this study to their closely related sequences from the GenBank database
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Ancient DNA Derived from Dinoflagellates in Qinghai Lake
Sediments and their Implications for Paleoclimate
and Paleoenvironment Constructions

YANG Jian' ,JIANG Hong-chen' ,WU Geng', Li Gao-yuan®,HOU Wei-guo’,DONG Hai-liang’
(1. State Key Laboratory of Biogeology and Environmental Geology, China University of Geosciences
Wuhan ,430074 , China; 2. State Key Laboratory of Biogeology and Environmental Geology,
China University of Geosciences, Beijing ,100083, China)

Abstract ; In recent years, ancient DNA-basedmicrobial communities were retrieved from marine sedimen-
taryrecords, which were successfully applied to reconstruct local paleo-environmental changes. However,
it is poorly known whether ancient DNA-basedmicrobial studies could be possible for reconstructing histor-
ic limnic environmental conditionsin lacustrine sedimentary records. Here, we investigatedthe diversity
and abundance of light-dependent dinoflagellate algaein a 5.8 m sediment core ( spanning the last 18,500
years) of Qinghai Lake using an integrated approach including polymerase chain reaction (PCR), dena-
turing gradient gel electrophoresis ( DGGE ), and quantitative PCR ( qPCR). Our phylogenetic results
showed that the dinoflagellate 18S rRNA gene sequences from this study were closely ( ~98% identity)
related to marine algalspeciesWoloszynskiahalophila and Scrippsiellahangoei. qPCR results showed that the
dinoflagellateabundance in the sedimentsalong the Qinghai Lake core was 2.27 x 10’ ~8. 55 x 10° copies
per gram sediment, which wassignificantly (R =0.408,p =0.0001) correlated withtotal organic carbon
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(TOC) content. Parallel analyses revealed that lowdin of lagellate 18S TRNA gene abundance correspon-
ded to low TOC and high conductivities of soluble salt, whereas high dinoflagellate gene abundance corre-
sponded to high TOC and low conductivities of soluble salt. In the Qinghai Lake region, TOC can be
served asan indicator of paleo-precipitation, which is related to historic nutrient input; while the conduc-
tivities of soluble salt indicated salinity fluctuation. Therefore, our data suggested that temporal variation
of dinoflagellate 18S rRNA gene abundance preserved inthe Qinghai Lake sediments mightreflect the vari-
ations innutrient level and salinity sincethe latePleistocene in the Qinghai Lake region.

Key words: Qinghai Lake; Sediment; Ancient DNA ; Dinoflagellate 18S rRNA gene ; PCR ; Paleo-climate

and-environment variations
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Advances in Paleoclimate Proxies Based on Microbial Glycerol Dialkyl
Glycerol Tetraether Lipids on the Qinghai-Tibet Plateau

WANG Huan-ye'?, LIU Wei-guo'”
(1. State Key Laboratory of Loess and Quaternary Geology, Institute of Earth Environment,
Chinese Academy of Sciences, Xi’ an, 710061, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China ;3. School of Human
Settlement and Civil Engineering , Xi’ an Jiaotong University, Xi’ an,710049 , China)

Abstract; The microbial glycerol dialkyl glycerol tetraethers ( GDGTs) are increasingly popular in the
field of organic geochemistry. These high-molecular-weight compounds are sensitive to environmental vari-
ables, and therefore they contain important information on environmental parameters in paleoclimatic
studies. On the Qinghai-Tibet Plateau, studies of GDGTs have just begun in the early 2010s but pro-
gressed rapidly. Here we reviewed advances in paleoclimate proxies based on microbial GDGTs on the
Qinghai-Tibetan Plateau. Our aim was to provide some useful references for paleoclimatic studies in this
region.

Key words : GDGTs ; Soils ; Lakes ; Paleoclimatic proxies ; Qinghai-Tibet Plateau; GDGTs



