BIRES 093342 5—-2

MEBRLRBEE
(EFEHRFAEMOREEARARREBET —4N—R - BHER)

Jgo—___
3 s | KFL - KEERDIER T HT D0 DV 5 —EEWREFA LB BAETEDE LT
MET—< DNA analysis of a single pollen grain in glaciers for reconstruction of

(FR3) Az | paleoenvironments using pollen's genetic information

E{f& haht cc | ) +H¥D £) J3A MEEME - 2009~ 2011%F
R

= EF cB thiE X5 MEFE R 20114

=4

= A-V=F cz Nakazawa Fumio SRR E S4B s B 22 P

MEALKRE oo

FEE#&E& . Hﬁ% @ﬁ*ﬁiﬁﬁﬂ%ﬁﬁ %ﬁﬁﬁﬁ%ﬁéﬁﬁ%t :/g - " Eﬁﬁjﬂ :)I 7 f"ﬁﬁ?ﬁﬁ%é

BIE ea (600 F~800 FREEICELHTZELY,)

AFETIEH. KAIZEENDTYEES LT DZDNADHL. TOEEEIIFEHRELEIZB LY TR
TRIET5=HDOFERFICMVBATLL ERXDEMDDFEIX. TOREZLLIZLEINTEY., REDOELILT:
BEOBEMNIH L BEHOINEIRLRILTOEMNEEDIIGEENZ N oI, IVEIZDOWTIE. ZOTHE®D
BEARICIEZ. 2 BB 4 &1, 17 HET. 0 LLL FEAFETDILOD. EMOH A IEIELRILIZEF > T,

NFETORRELTIE. AT ORNIL—/NIKAMNSIERMLULEREERAHMEZLELT, ZIICEEFNESITVETE
M 1HIF DFPCRL., HiLANITRETHIEITHIILT=, PCR X, E#IK DNA £ DEEFHEE (rpoB D —EB,
149bp) ZIEIER R ELT=, 5t 105 RIDTEM TEREREB ZH-1-E25. 8 RN DIEHEFRIZIMB T HIENTES,
AT TEBL-EEEFI(E, 4 DDE (Quinquefoliae-Parrya- Trifoliae*Pinus) M5% ., €T Quinquefoliae &M
HLDTHoT=. NIL—/ KA ESDIZ(FIRFE . Quinquefoliae EiIZE I SR 7Y (Pinus sibirica) N2 fwLTH
Y. ZO—BUT, NJIL—/\IKAITREK T DEMDEBIZHFHTHIVRERTHAILERE LI,

Fl. SEAFEEZTART OKARHIIZE>THELONSKOARER) FOEMICEAT 5012 N)L
—/NIKAITEHERLETARO7E2L5 0T, ZIUTEENDHTEN O DNAKFIC DOV TRz, EERIC(E, 2003 F &
1965 EDEBMHE LT YRIEMEERAL-, B EZEEER(SYBR Gold) TEREL-ECH, WA DIEH
ELETERA BHEICEH R TE, /EMNIC DNA DNEFELTWSIENEREINT -, £-. BELILICHESIZBDE
EIIHICRO5NT . DNADRFIRIFTHIEEZONTz, KAEERIZKY . TE# LHI T DD DNA BT AT AR
THEICBEWTEERATESZIENTE SN,

F—T—FK Fa e DNA KA

(UTFIFEALGWTSES, )

BhRBA -8 Ta

MEREES an

MREEES Ac

&S

_1_




REXE (COMBERRLFHME - IECODWVTRAL TS, )

sariEsges | Establishing the Timing of Chemical Deposition Events on Belukha Glacier, Altai Mountains,
2t Russia, Using Pollen Analysis
., | E&® oa |Nakazawa F.,and 7| =4 oc | Arctic, Antarctic, and Alpine Research
At authors
R—Y GF 66~72 FAITHE e |2 0 1 1 #E cp Vol. 43(1)
am IR RECB
M
. | EEE o #EER oo
Ay
R—3 oF ~ RATE ce %5 oo
Fp i diles
M
. | EEE oa #iEE oo
Ay
R—3 oF ~ RATE ce %% oo
EEG A
= E4LZ Hc
Hihk#E HB FATE ro A" -y hE
EERG A
5 | BB
HihkE re FATH O A= HE
PAXHEE ez

This study attempted to develop a method that analyze DNA of a single Pinus pollen grain extracted from glaciers
and enable identification of the taxon below the genus level using the obtained sequence. Modern pollen analysis has
been carried out based on pollen morphology. Identification of related species with the analysis is therefore difficult
and is limited primarily to genus or family. For Pinus, which is a taxon with approximately 111 recognized species
in two subgenera, four sections and 17 subsections, the identification has been done at genus level.

The present study attempted to analyze the DNA of Pinus pollen grains extracted from surface snow collected from
Belukha glacier in Russia. A 149-bp rpoB fragment from the chloroplast genome in each Pinus pollen grain was
amplified by polymerase chain reaction, and DNA products were sequenced to identify them at the section level. A
total of 105 pollen grains were used for the test, and sequences were obtained from eight grains. From the sequences
obtained, the pollen grains were identified to be part of section Quinquefoliae within four sections namely
Quinquifoliae, Parrya, Trifoliae and Pinus. Trees of species Pinus sibirica in section Quinquefoliae are found to be
present surrounding the glaciers. The consistency of the results for this section suggests that the pollen in the glacier
originated from the same Pinus trees that are found in the surroundings.

To extend the present method to ice core study in the future, presence of DNA in Pinus pollen collected from an ice
core from Belukha glacier was examined. Pinus pollen grains from the 2003 and 1965 ice core layers were stained
with SYBR Gold. The fluorescent staining of pollen grains from both layers clearly demonstrated persistence of
DNA in the generative nucleus. Disappearance of DNA over time was seldom observed. The present results indicate
that pollen grains have been preserved under conditions favorable for the preservation of DNA. Future analysis of
pollen DNA from the Belukha ice core is expected to be successful.




