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Establishing the analytical technique of the GDGT-based
paleotemperature proxy for the IODP expedition in the Arctic

2023. 02. 09

ok =S % e ] & 9
P AT &



alg

A

2 BHuAE “ GDGT 7|

of 4y ATo] BE AT HA) AZHIAR AT

=

02. 09.

2023.

B

veel

—_

N

—

o
!

N
Bo

"

[——
o

—

~H

“

Foh & a)

S

o R A ()

“”



60

HIA
|

& &
— Rl
= o o
e s S
i (ew) (e)
;ﬂo |T'e) |T'e)
~
)
2 5%
ﬂ
ojn
" 3
ki T | w
= |X|= oz
T |
S ) TP
" | "
= M )
(o] fvzel
m s X Eo Eo Bo o
&
5 R
m N
m o MM
8 T 1
(] Mo T oF
A
T o
I
o Bl -
o 3
° [ wﬁ
o] ﬁo
™ | o | T Koga|™ |k
=] ir X TE
o || &= o |
9 | x m | B | f°
M| X o | =<
e - <
o | T e
| T
ol K -
| W v ||
W o| BE B X | Yo | B
¥ | X RN T O
= T+ = A=
T | w B |||

TAJE FA o7 f224] 5007k0] )

kil
7 #4NE FE

feK

o

o

B

O U9 AFyayg=a

9] GDGT &4 Q= &y

2~ ==
T

=

1

&l

O FAPTF2 o}}ol
. A

o

o

. H53e HH3E GDGT £4 7€ 1

#

o

o

A
]

A& GDGT A& gx

7

<
st€l GDGT #

&

oo
B!

O H]i
o &=

or
o
nze)

JJo

o
r
o}

=

o

)=]
=

1

;0\_

el
oy
TR

14

fol 3

9]

Bato g &5 JODP Al &5 A F

3}

=

Nee

[eid
=

SRR

il

24

stoll 7191 7

Aol A
22 A SAAT
o

3 A]
=

2t e FF 8¢t

T
Q
~
5
aa
=
]
T &)
? |8
S
s | B
>S5 a
S 5]
—
% 2
5 S
2 | &
O S
- L
~ 1
w3
H) S,
ol ,
8
™ S
e
® | o
nr | o
o | 2
i )
o | B
=

9]

A0

r

@ 57 o4




o

A

= 31
T

A4 Al

9]

BEREAZ fE FAETE

o

AL &

Im.

AAAR ofFholn 24}

AA 5 GDGT &4

o] GDGT &4
FEHAEYL MEFE 2o HAE Al59 GDGT 4

aly]

-
3t

&l

o KOPRI®} E}7]#e] GDGT 23} Hlil

nr

o0 =

AL 23

v.

_—
1o

o
A

ﬁo
B

3
o
il
H
K
ol
=0
.

o
ﬁo

FAA =] GDGT A5 &1

o] GDGT A= &1
1 8§24 E9 GDGT A5 g1

9]

=t
=

RE

s

PN
=

sl¥l GDGT &4 7)

ERER

= I RES
- =0

AL Az BEAF

V.

}5- IODP = A & & A

R

24

SR s R

3l A
=1

Aol A

=
+

3 5 AT Ao =
| A NFRg B

3]

S R
e

d

]

s A
= A

J

AT Az

X
Bl
o)
R

plo

ey

o
N

4

Bl

hin

W
e
)

2

Gl

=
=

=

o

ko
H

43k 714

__[/_



SUMMARY

l. Title
Establishing the analytical technique of the GDGT-based paleotemperature proxy
for the IODP expedition in the Arctic
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Purpose and Necessity of R&D
To establish GDGT analytical techniques at the level of world-wide leading
groups
To obtain GDGT analytical techniques optimized for reconstructing past sea
surface temperatures in the western Arctic based on KOPRI's own technique

Contents and Extent of R&D

To survey the sediment samples in the Arctic sedimentary core repository of
KOPRI

To survey the environmental samples through the national-international
research networks

To analyze the environmental samples collected from the East Sea and the
Soyang Lake

To analyze the surface sediment samples collected from the Yellow Sea and
the western Arctic

To analyze the surface sediment and sediment core samples collected from
the Nordic Seas and in the western Arctic

To compare KOPRI GDGT results with those obtained in other institutes

R&D Results

Acquisition of sediment samples collected in the East Sea and the western
Arctic

Acquisition of sediment samples collected in the Yellow Sea, the Soyang Lake
and the Nordic Seas

GDGT results obtained from the East Sea and the Soyang Lake

GDGT results obtained from the Yellow Sea and the western Arctic

GDGT results obtained from the Nordic Seas and in the western Arctic
GDGT results obtained from the Nordic Seas and in the western Arctic
Established infrastructure for the GDGT analysis at KOPRI and establishment
of the KOPRI GDGT analytical technique optimized for the Arctic ocean

Application Plans of R&D Results
To lead future IODP-related projects as a key player based on the results
obtained from this project
To apply the new analytical technique established from this project for other
KOPRI projects
To develop a new project related to Arctic climate changes based on the
results obtained from this project
To strengthen national and international collaborations by participating in the
international big science programs in the Arctic based on the results obtained
from this project
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GDGT 74t 2224 RI-OH' 7] & (modifyied from Wu et al.,, 2020).
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93+ Lab reference sample® &

Core name Longitude

Latitude

Water depth (m)

ARAO4ES-02MUC-01 35°59.295N 130°10.258E 2206
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No. Sample name Longitude Latitude Water depth (m)
1 ARA0ZB 11 BOX-01 174.001 78.000 1375
2 ARAO03B 19 BOX-01 173.041 77.968 1079
3 ARAO03B 24 BOX-01 174.000 74.500 57
4 ARAO03B 26 BOX-01 177.297 75.374 354
5 ARAO03B 27 BOX-01 178.792 75.521 676
6 ARAO03B 28A BOX-01 -179.838 76.220 1177
7 ARAO03B 28B BOX-01 -178.260 76.569 762
8 ARA03B 29A BOX-01 -177.428 77.004 1428
9 ARA03B 30A BOX-01 -172.241 77.144 1961
10 ARAO03B 31 BOX-01 -174.922 76.152 2176
11 ARAOQ07C BC_ST-04_1 171.495 75.423 150
12 ARAQ07C BC_ST-05_1 170.455 74.744 60
13 ARAO07C BC_ST-07_1 169.194 73.815 45
14 ARA07C BC_ST-13_1 -169.737 75.680 610
15 ARAO7B BC_ST-14 -167.810 74.799 222
16 ARAO07B BC_ST-16 -176.030 75.147 317
17 ARAO07B BC_ST-18 -176.989 75.786 484
18 ARAO07B BC_ST-23 -175.881 75.862 1564
19 ARAO03B 35A BOX-01 -172.641 75.443 1077
20 ARA04B 01 MUC -161.239 73.228 352
21 ARA04B 02 MUC -161.243 73.229 341
22 ARA04B 03 MUC -160.860 73.367 444
23 ARA04B 07 MUC -167.644 77.501 490
24 ARA04B 11 MUC -178.794 76.430 940
25 ARA04B 18 MUC -174.507 75.214 366
26 ARAO07C BC_ST-01_1 173.764 75.356 185
27 ARAO07C BC_ST-02_1 174.261 76.748 700
28 ARAO07C BC_ST-03_1 172.655 76.107 270
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Core name Longitude Latitude Water depth (m)
ARA02B-01(A)MUC 166.517 73.617 119
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Sample name Sampling date Longitude Latitude
SY-1 2014-05-28 127915 37.963
SY-4 2014-05-28 127.933 37.985
SY-5 2014-05-28 127.973 38.030
SY-6 2014-05-28 128.015 38.020
SY-7 2014-05-28 128.041 37.999
SY-8 2014-05-28 128.057 37.998
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XL e 25 H8E Als AR
No. Sample name Longitude Latitude
1 2001-D05 123.086 34.855
2 YS63-52 124.000 34.830
3 2014 _EEZ_S18 124.498 36.820
4 15YS-BC-A 124.313 36.244
5 ECO-09-9 127.752 34.079
6 ECO-09-12 127.408 34.411
7 ECO-09-22 126.921 34.095
8 ECO-11-4 126.438 33.548
9 YS(090)-B-01 127.756 34.496
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® 6 =293 ZTHAE AR JR.

No. Sample name Longitude Latitude Water depth(m)
1 MCS14-1 11.723 72.877 1850
2 MCS14-2 19.467 72.896 430
3 MCS14-3 13.852 69.833 2687
4 MCS14-4 13.971 71.293 1940
5 MCS14-5 14.098 72.122 1265
6 MCS14-6 14.212 72.881 985
7 MCS14-7 14.342 73.728 1360
8 MCS14-8 14.468 74.537 2041
9 MCS14-9 14.632 75.602 394
10 MCS14-10 16.500 76.300 95
11 MCS14-11 16.743 76.000 326
12 MCS14-12 9.681 69.119 3000
13 MCS17-1 -5.065 69.701 3144
14 MCS17-3 -14.785 72.470 1759
15 MCS17-4 -9.180 73.890 3106
16 MCS17-6 -8.999 75.909 1385
17 MCS17-7 -12.966 75.939 276
18 MCS17-8 -11.793 75.945 388
19 MCS17-9 —4.749 78.000 1720
20 MCS17-10 -0.717 79.200 2674
21 MCS17-11 0.591 79.333 3095
22 MCS17-12 5.190 78.579 2297
23 MCS17-13 5.751 78.383 1678
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1. GDGT #4 Q=g +

A 2A. QAT SE 6T B e} B
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7} ASE 2 v # GDGT #4 #v H2E

O F71 A8 AAE T el GDGT(Glycerol dialkyl glycerol tetraether)= 57 archaea,
A bacteria®l o3 FHHE EHE HAE W mFoR EAsty] wiEel 12(100T o]
&) ALSH1000 psi o)l A FrlEviE FE3 § Al A ARvIEHY
A #5471 (UHPLC-APCI-MS; Ultra High Performance Liquid
Chromatography-Atmospheric Pressure Chemical Ionization-Mass Spectrometry)S ©]-&
3l A=ETH

o5 flall ‘M= 2folE Wet & AE B g A 9F A7 AAE
538 2022d% 29 UHPLC-APCI-MSE Z=gstglon ‘E=a) sjAxd A 2 A%
7 wWst A FAE FE 2022d% 8¢l 7MEEulFE X (ASE; accerelated solvent
extraction) S =Y 3HLH 8)
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=
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AH] % & Thermo Scientific @ Agilent Technologies #A}o] AH] AE7}7F W5l
ASE, UHPLC-APCI-MS ZH] Apgo] st w5 23st An] o gt 99,

software ARSI B AR FA Hgol w3 UE T2 A8 aS53HE 9)

1.1 Overview

Thermo The Thermo Scientific™ Dionex™ ASE™ 350 Accelerated Solvent Extractor (see

SCIENTIFIC Figure 1-1) isan system for ing organic froma
variety of solid and semisolid samples. The Dionium'™ internal pathway allows
extraction of mildly acidic or basic samples.

Cell Tray with
Sample Cells
Dionex ASE 350 Accelerated Solvent
Extractor Operator's Manual
. Safety Shield
Collection Tray
‘with Collection
332 Example Methods Vesssls
242 Remote Control Exampie Method 5. Solvent Saver Fized Volume Mode.
In Remote mode, Chromeleon software sends commands from the host
computer to the Dionex ASE 350 via the USB interfiace. Connecting the i iy el eyl o o,
Dionex ASE 330 10 3 Chromeleon ePanel (see Figure 2-8) immediately
selects Remote mode. (An ePanel is the window from which you monitor ;..m S illusucs the Extraction Method pase for Example S s
xmi «control Dionex ASE 350 operation. ePancls are displayed in the mﬂ' the solvent volume & low than Se cell velume.
the Instruments view.)
s e b
e e e

= v S a e PO et into the l martion t00t imsertion soot
= 9 ne - ol ot 2 st (v osea29) traight s e
. angie ver th iter call.
Push down et
the tinor i In ult
=) O =] S contact win the
CoeCom] Com] Cor) ond cap.
Figwe 3.25. Exampie Method & Fixed Volume Mode

Contents

1.LCMS 0| 2%} #g|
2. Mass Filter®| 2i2|

3. Software 284

4, LCMS RX| &+

APCI A-gA] 512] AL %

B Protsins. Pephden

g2, Amenoghycomdas
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Lipid fingerprinting combined with carbon isotope analysis

Isotope analysis of archaeal ether-bound hydrocarbon

The usage of hydrogenation methods (HI-H,/PtO,)

avats
- 2 [ GDGTs ] i i 00T
ASE Diricn ASE20) | i N .
-m = | Ether cleavage L K
= lu tuabbshing )
mnmnrm " .
ac-\.ﬁ-;mm. S48} [ Hydmgemo“ ‘
| _ GCMs | R 1 oo
Biphytane-2
T GC-IRMS Ll mem»s
v — Al sl 1
GC (Aglant. TEIDAK Retention time
]
Gas ch hyl lisotope ratio mass sp Yy (GCIC/IRMS) Evidence of methane production during 30 years
Instrument information ?«"f""" T mm Ww
# Gasch byl come Visolope rabo mass spectromeltry (GCIC/IRMS) Py e by *_--- . O P D S g
. GC; aguennmmgum USA) ] b 3 }
= |RMS; isoprime visION (fsoprime, UKh 1Y [ . ', I .
» interface and lumacs temperaturs - 350 “C and 850 E—: & i E W : A i
* Column: CP-sil-5CB (length: 25 m, diameter; 0.32 mm, film; 0.12 pm) ;_ : 4 :. ..‘ : o‘ }
- 1 {58 ldze® [
interface GC - | i [ A L 11
Ak T amheen ooate v 00 At Ceereand
- o el TSRO s
BRI I
e el i 1y
i~ St ; 5
e e
E— ]
Lipid fingerprinting combined with carbon isotope analysis Biogeochemical methane cycle (methanogenesis)
0ot + Kinetic isotope effect (KIE) in reactions catalysed by enzymes
GEGT # "*C-depleted products of biochemical reactions
TOG (W %) Saction 1 GOGT-3
Carbonatas
o; z:o t:; .jn . GOGTA CH, -derived [ ?W desived
|: B B o imosphedc CO, [7] 1 DiC
1B p 1 T i " ] Calvin cyche ==
_E 20 snctliz L " \/L Secimen:s
25 |5 I \ 1
;‘ 0 LNl "L"' LS Microbial (hydrtophicaceivirophick
§a] B e GoaTo renare I
© s = lmmmc
50 | —— Mathanagenesis
55 | i dorived — microbia| RN
50 - I - - . lipids _
AF 99 Y A j'l | A30 20 40 400 60 0 J0 60 B0 40 B0 20 A8 0 <10
111 - Wit S Vst of o, 2001
ik Sk th..LL. .
T -
k=] 5 = = 51 o 5] =) Ok
a% 11 A&7 28 SHAS(FEFAAs o) Fd e ATA.

_‘|7_



. GDGT &4 ZT2EZ A Y

O GDGT +4& #1% flow charts 1% 120 YEly. HAES 2(100C)- 21000 psi)
oA DCM:MeOH (9:1, viv) &ul& Ab&3ste] ASEE FE3 % silicaZ A column
chromatography & &3l 7 =l 9t Al 719 fraction®Z U-rFojF. GDGTE Al HA
of sigst= 54 fractions FE® ste] UHPLC-APCI-MS® &4 3

Lipid extraction flow chart

Sediment

Total Lipid Extraction

Column chromatography

F1i F2 F3
HBIs/ Alkenones Sterols/diols
n-alkanes /GDGTs

29 12. GDGT 415 $13F 729 flow chart.
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GDGT compound #+=A}7-%

ARk g
O & FAlelA ALE

= ==
g

M76/1 GeoB12806-2, core lipid fraction

TN EAAAAE F el GDGT(Glycerol dialkyl glycerol tetraether):
9 bacteriaoll 23] FAEE EZZ isoGDGTs, OH-GDGTs 5
23 2 5 A7 @A e
HPLC-APCI-MSE &-8&3te] o] H#H & GDGT
S 19137159 YErY

GDGT+= 500-1500m/z Akele] A FS Z2t= o]
compound= SIM (Selected Ion Monitoring) mode® mass fragmentel| wz} 2z}
A wk3}o] Internal standard®} Creanarchaeol®] AthH]Z 3k response factor

2 GDGT compound®] SIM ion<

[e)

=

=
5% ol 8F 22

Al

)\}\ El

F 70 vERd

EIC, mass range

m/z 1230-1310
GDGTs
I\ K Hydroxy-GDGTs _SPDS
e Do A AN
GDGT-0 miz: 1302
. - - m/z: 1300
GDGT-1 OH-GDGT-0, m/z:1318

(loss H20, m/z: 1300)
-

OH-GDGT-1, miz:1316

(loss H:0, miz: 1298) | b

20H-GDGT-0, m/z:1334
(loss 2xH:0, rr!.*‘z:d1298}

mfz: 1296

OH-GDGT-2, mfz:1314

GDGT-3 (loss H:0, m/z: 1296) c
Crenarchaeol
mfz; 1292
Cren.lso.
10 16 20 25 30 35

719 13. HPLC-APCI-MS+

Fgahel 24

Time (min)

= ==
Cid

(Liu et al., 2012).
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S B3 azatEad] oA 2 Fa
2535 total scan mode®Z 4 3 & FQ
peak ¥ =2

2 yrE

8 GDGT compound #4] A&ZntET1H o



GDGT 0 .

o Erocwordeteden

GDGT 2 !

m/= 1298 A= FPSVIVUVPY Y

OH-GDGT 0

A v s s s W |

H

g R 3 ]

OH-GDGT 1

(loss HzO, mzf295)

| 1

(loss H20, m/z1300)

| —

a9 14. 82 isoGDGT ¥ OH-GDGT compound®] # A% (Sinninghe Damsté et
al., 2018).

GDGT 1 °Mo
miz 1300 WQL“
GDGT 3 "
miz 1296
OH-GDGT 2
m/z 1314
(loss H20, m/z1296)

ARSI,
mi= 1334 M’Y\J\M:LM
(loss 2H20, miz1298) HW

H
Crenarchaeol
miz 1292

¥ 7. 8 GDGT compound SIM ion A H.
T2 GDGT compound SIM ion
Compound SIM

GDGT 0 (isoGDGT-0) 1302 m/z

GDGT 1 1300 m/z

GDGT 2 1298 m/z

GDGT 3 1296 m/z
OH-GDGT 0 1318 mz (loss H20; 1300 m/z)
OH-GDGT 1 1316 m/z (loss H20; 1298 m/z)
OH-GDGT 2 1314 m/z (loss H20; 1296 m/z)
20H-GDGT 0 1334 m/z (loss 2H20; 1298 m/z)
Crenarchaeol 1292 m/z

Cren. stereoisomer 1292 m/z

Cs GDGT standard 744 m/z
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O

=

o}

=

Ml g

F71E 719 Ao AFEHE GDGT %% 2 SlaA= V)& 23S #Fa
o‘l 74]}\ Sk

AE =

[e]
o3
fins

1}

R

2=
o]

o

]_

ol

isoGDGTs = [isoGDGTO0 + iso GDGT1 +isoGDGT2 + i soGDGT?3]

OH-GDGTs = [OH— GDGT0 + OH— GDGT1 + OH— GDGT?2 + 20H— GDGT1]

(GDGT2 + GDGT3 + cren’]

TEXss = 1GDGT1L + GDGT2 + GDGTS + crenl]
(Schouten et al., 2002)
RI-OL’ OH— GDGT— 1+ 2 x OH— GDGT—2
OH— GDGT— 0+ OH— GDGT— 1+ OH— GDGT— 2
(Liu et al., 2015)
GDGT

FTEE 7IWto g AAbE old 9l SST(Sea surface temperature)2te] @34 =
oS 2

RI-OH’ = 0.0422 x SST - 0.029 (Lu et al., 2015)

RI-OH = 0.018 x SST + 1.11 (Fietz et al., 2020)

ASE % 9 dHHE X33 dAg #Ho] gdsd A
& %38t UHPLC-APCI-M

3ol B8}

BAA ARSI E AP Waters AFe] ACQUITY UPLC® BEH HILIC 1.7um (21 x
150mm Column) .= F 7§ AHE AAste] EA7Fo] % GDGT compound®] #4] 0]
7bMsete s FEIH(Y 15)

i

=] & HEHo 7 2ml GC vialel
S (Agilent 1290 Infinity LC System G6135B LC/MSD)E A&

_2’|_



— e —

Waters

THE SCIENCE OF WHAT'S POSSIBLE."

19 15. UHPLC-APCI-MS #41A] Algstes HH

O GDGT #2412 Solvent A (Hex), Solvent B (Hex:IPA 90:10, viv)E Retention timee°l| we}
s THE Fol 7 & wies gdste] EAIHZE 16). 4o 959 GDGT=
Agilent MassHunter % Z=Z 138 o] &3] 7} compound® peakE identification %t
% peak areas ©|-&3sto] ARFF(T1H 17)
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Quat. Pump (G13118) m m

P < Adanced
829 : mimin ) Timetable
Time | Functon Parameer
Selverss < ]
» g O Clange Sohvent Camoa. ~ Sfventeompesiion A £20% B120% CO0%D00%
h 25 Change Seivent Compo_ = Solventcompesiien A 2207 B180% C 00X D 00%
+ 5 Change Schvert Coroa. + Sohvertcampeaiion & 650°% B350% C-00%0.00%
8o Dn bemepAs
e B 0 Charge Schvent Compe. = Sclvent compositen A 00 BH00% C:005D:00%
< % S0 Change Schvert Compa. ~ Scbvectcamposiion 00 1008 C.00%0,00%
S Chasge Shaet Conpa ~ Sibartcompeanen s 00 BI0OD C-00% 0 00%
o = 55 Clange Sohvent Compo. » Sofventcompessscn £20% B180% C00%0.00%
Sognre Fostime.
#a IngectaeNo Lumit ot
° 600 o . A0 mn
i 080 b Mo || 1400061 2 bee
I [ e || oo || ot
i [ ca ooy frum
i
l M|

Quat. Pump (G13118)

Fiew [ avanced
82 wlimia Minicreen Seche.
. | & Adoreia
“
& 5 e
B U A % AR Campresaisiny
= % s Lo U
> = Nosemgersaten
Scgire Fossre Ve Flow GaSert
e inyessor o Limit o pan) -
. BD - mo . #0 C mo P
Aterse -
M. 800 1 e M 40000 0 b
|7+ rmetable:

: Valve position Port 1-36
Valve e |
Potl>2 = Port152. - |
|
‘Stwgtime Fostiime ‘Swgtime Poattime. I
& APl o o @ A Pumo/injector e on ‘
min min I i B |
= Ok | Cancel
R - —
MSD Signal Seltings MSD Spray Chamber e ‘ D
" Lamp Parameters
e laiiy: [Positve - M ET] ‘ Method Spray Chamber: o Posiive  Negaiive
n/ Mass . . | Capilary Vohage (V)
= T T e O b e Installd Spap Charber  PCI oF i 2 ol
) ::;E"“" 1[_o.00[  [so0.00 [1500.00] 750 [ 100 [ o [ 00 | Corona Curent (1) 5.0 §
= A Temperatures, Pressure, and Flow .
Pt [a180 . . ChargingVoltage (V) 1/4 Ni4
o = Aotugl  Selpont Maximum
: Drying Gas Flow (Ui 60 130 i
Nebulizer Pressure (psig): -“ 4] 0 Time (i) Parameter Value
Tire Fites Sional: [2 | SiM SIM on Sample Target Masses
\Dla St e < et [700 ’ Dying Gss Temperature (T} 30
Candersed : o SM o Fex o Dwell  %Rel 5
L L S I i i ke Vaporizer Temperature (] 0
1[_15.00] & [ise GDGT 87 == .
: 52 3 ; ([ | [Ma | v
d 87
¢ Flow (Uenm] N/& /4 = -
: sz | et ‘l:| ot | [ Cop | [ Pase
© Acauichion Paramelers S Addlon | [AddBio Paste
") Display EIC Parameters — = = B o : i m
= o) n el (o]

—

InsetRow | AppendRow | e

Signal Desoriplion

HSD2 BPC, WS Fie

MSD2 1302, EIC-13021303
MSD2 1300, EIC<13001301
SD2 1298, EIC<12331239
D2 129, EIC-1286:1247
D2 1234, EIC-1234128
HSD 1292, EIC-12821283
HSD2 1060, EIC-T43 710507
D2 1046, EIC-1047 710487
HSD2 1046, EIC-145 710467

Ml Pf.alZ Align Window

o =)

=

H g UHPLC-APCI-MS

Sef Up MSD Signals

MSD Contiol MSD Signal Selings
@l useMsD 5 .
; sgnak 1~ Mode: [5IM_ ~ [715IM on Sanple Target Masses
StopTime  asPump v
K oyele tine: [T08
R i Palary [Posiive v %opcle e [100.0
o SM Frage Dwel  ZFel Compound
|
fuff}e Tmelw) g B o metor ™ ec) Duel  Nems 1
i =
shmeshn [ 5.00[ ¥ |Group1 | 743.80 | 200 | 35
for:aecice: 14K 1 1018.00] 35 ]|
L = 1 1020.00 35
Peakwidh 0100 min i T =
Cyele Time: 060 see/eyele 1 1032.00 35 £
1 1034.00 35 -
[ Fast Sean Sort [ Addlon Add Gip Cut Copy Paste
¥ Titne Fiker Signat: Made: [Sean v
Soan Data Storage i [ i
= % cycke time:
] [Postve -]
Tinguny OV MestRage  Feg L Thes St
Active Signaks Off  Low  High menior bod  siee
IEiRl 1[_0.00[ ¥ [100.00 [1000.00] VAR 150_] 0.10
m2
k]
Oa
() Display EIC Parameters
Advanced [ 0K ) [ Cancel I Hel.
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2. 3AANE BH S B

i3

A

LY

A=9 2479 75

7}. E3] Lab reference sample

o & TJrXﬂoﬂ/ﬂ 49

24

A R ES
313 UHPLC-APCI-MSE o] &

71¥kele] E3] Lab reference sample?
6}04 —Er*dfz% AA AZvtEaH (1" 18)

2 F9 coumpound94 SIM Ion chromatogram(=L S oot o] vERY
O %3l Lab reference sample ¥4 A3} H 3} o /\1 targetﬂi 3= compound’} 5 A&
He g3k
nf—)‘ \,JL,J\_,,_".J lwg AV T M
19 18. UHPLC-APCI-MSE o] £3}to] £33k lab reference sample(53] E A& A 5)9
GDGT AA mZvtEad o,
isoGDGTs
1S OH-GDGTs
o i _‘}{L =t L ="l | [ [\ s s W SRS —— = —_
iSOGDGT-0
m/z 1302
iS0GDGT-1
i T B ~__ OHGDGT-0 A - m/z 1300
iS0GDGT-2
/\ OH-GDGT-1 A 20HGDGT-0 . 1 1008
iSOGDGT-3
= e . = S N OH'G[EgL, _— - m/z 1296
Crenarchaeol Cren.iso
— - m/z 1292
Retention time (min) ——»
19 19. UHPLC-APCI-MSE o] &35}o] #2413k lab reference sample(&3] E A& Al 5)2

T2 compound SIM ion chromatogram <.
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U &8 2FEHE NE 24

©)

2 Ao A AY3 GDGT &4 ZREFZ| 7)dlsle] s T2H A E9 GDGT A<
33t UHPLC-APCI-MSE o]&3lo] £33 dA Z2vfEadS vepd (g 20)

[ M0 3G MSFi (G AISERSPUBLICDOCIH ENTS CHEM STATYONATAXI 208 EZXM 00K 130) - APCL Ros S, Frag 190 "y SAF
isoGDGTs
. IS OH-GDGTs
bl k] i) 4 I m

a8 20, & Z=EHAES GDGT £4 A=ZntE 1 o,

o AESH ESHHYE NE 24

)
O GDGT #4j¢] Apg3lE UHPLC-APCI-MSE 4] #5898 dartas A&xow

HFolok  sh=d 7k FEWAe wE & kA RSE ZFEHAEs U
UHPLC-APCI-MSE &&3te] GDGT #4<5 FaF. diiwe ZITEHAE Al
isoGDGT-0, crenarchaeol, OH-GDGT-0< #|2]3} isoGDGTs, OH-GDGTs & EF #A=5
A FAY A=A mvtom FFo] EUFS

O wEkA HFsle] Wk HEd GDGT ¥4 719 #o] Bast
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Al 3. HF3lol H3H 66T &4 7le FE

1. H58o FHsd GDGT 4714 &4

7}. B3] Lab reference sample 4] (N, generator vs. LNy)

O

O GDGT #A]o] A}€3+= UHPLC-APCI-MSE #H] 3+2& 98 dA7t2E5 A

o

Aoz

(ot

g Folok stz ha FEUAC o F AR UE 5 e

O FW % FAet] AFF/RNE 44T Bel @ F daw IR 9P A5
= AZRATIG, F7) Fol gl AAE FAL FHUCI96T)NA G wEo] B
A Fol A8k F ArrtaE B Aot :

6
shd s FE7h (2" 21

I

a9 21. GDGT 48 AA7Fs AR dA AL, obal;, AATAT]).

k>
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2
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Y. 338 FFHAZHE £24 (N, generator vs. LNy)
O 3 & HAE 972 o w 71z ALdA7|e A ALE AFEPS w GDGT #4
2 2 1

O AAMAL W A2WY/NE AFRS W Fo EFHAE 079 FE P Adx ge waw

3te] isoGDGTs, OH-GDGTs, TEX86, RI-OH’, isoGDGT-0/Cren. ©.& e

A) o
7y
55" o B
L3 04+ a
QZ g 8
& & 1
&) 205 -
tn
gu@aaé— (| 8
CENS . . .
g 000 m = ; @
C} G
o
9 &S ﬂ E @
>, il
g G4 - E m g
>/
N ® &
gﬁﬁ— | il | L]
i ¢
B:[H— @ B G [:] .
E} gm
%}s?a— ﬁ
o B0 .
oM L]
S esa g g g
{éii.dﬂ ; . : i : El
- 1 2 3 4 5 0 7 a %

® N, generator m LN,

a9 23 38 5% HAYE9 GDGT &4 23 A) isoGDGTs (ug/g), B) OH-GDGT's
(ug/g), C) TEXg, D) RI-OH', ¥ E) isoGDGT-0/Cren.
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2

isoGDGTs
(ug/g)

0.6

0.3

B)
| 23
=)
[ P
Q3
L
o
D)
il )
L
Q
- 4
i
N, gen.
(n=9)

X3 HA4E9 GDGT 4 A3 A) isoGDGTs (ug/g), B) OH-GDGTs
(ug/g), D) TEXg, % E) RI-OH'.

_30_

«
ik
©

=
o
o

o
o
&

bl
o
B

o
=)
(¥]

G.00

1.2

6.0

== =
i

N, gen LN,

{n=8) (=9}




E 10, Fall #SH A= GDGT &4 23}
N, generator A} &

No | Sample name ISO;uZ]/DSTS OH(;(;Z?TS TEXgs RI-OH’ iSOGDfoO/Cr
1 | 2001-D05 0.154 0.012 0.424 0477 0.72
2 | YS63-52 0.108 0.007 0.430 0.473 0.66
3 | 2014_EEZ-S18 0.097 0.011 0.405 0.248 0.67
4 | 15YS-BC-A 0.603 0.017 0.414 1.030 0.60
5 | ECO-09-9 0.581 0.025 0.514 0.468 0.47
6 | ECO-09-12 0.158 0.015 0.488 0.814 0.48
7 | ECO-09-22 0.197 0.016 0.498 0.808 0.49
8 | ECO-11-4 0.366 0.013 0.544 1.022 0.44
9 | YS(090)-B-01 0.390 0.031 0.512 0.520 0.51

Ry 0.295 0.016 0.470 0.651 0.56

EFHA 0.198 0.007 0.052 0.275 0.10

LN; A&
Sample name ISO(J;]/)STS OH(u(;I/)g()}TS TEXgs RI-OH’ iSOGDfoO/Cr

1 | 2001-D05 0.100 0.008 0.420 0.434 0.68
2 | YS63-52 0.096 0.006 0.414 0.439 0.68
3 | 2014_EEZ-S18 0.076 0.009 0.385 0.347 0.67
4 | 15YS-BC-A 0.433 0.044 0.436 0.288 0.57
5 | ECO-09-9 0.483 0.027 0.485 0.794 0.49
6 | ECO-09-12 0.128 0.011 0.467 0.784 0.51
7 | ECO-09-22 0.154 0.013 0.508 0.798 0.51
8 | ECO-11-4 0.260 0.014 0.536 1.030 0.45
9 | YS(090)-B-01 0.289 0.030 0.519 0.857 0.52

iy 0.224 0.018 0.463 0.641 0.56

EFTHA} 0.152 0.013 0.052 0.265 0.09
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2 BA A FFS GDGT 4] 7 7|2 A 5538 25HAEd 483 2
ds x3sl dAxg] HAHo] duw AMEFS UHPLC-APCI-MS (Agilent 1290 Infinity LC
System 6135B LC/MSD) & ®X& (23 25)
150GDGTs
6000
b so00 1S
4000
3000 OH-GDGTs
2000
1000 ) ] Jﬂ\___,_
S 0 piu 0 W0 Er (1] 70 W 0 i
5000 | iseGDGT-0
4000 4
3000 4
2000 4
7000 4 \ SIM (1302 miz)
!&0; 10 20 30 40 50 MOH—G GT.0 T0 80 80 mim
1400
1000
508 isoGDGT-1
- i = - SIM (1300 m/z)
280 10 20 30 40 &0 60 70 80 an min
s OH-GDGT-1
20H-GDGT-0
240 isoGDGT-2
220 .}l SIM (1298 miz)
360 | 0 20 30 40 50 B0 I B0 a0 min
320 |
280
240 isoGDGT-3 SIM (1296 m/z)
200 P
8 10 20 30 40 50 &0 70 80 a0 min
c 4500 3
M 35007 Crenarchaecl
-8 2500 |
3 1500]
g 500 1 i SIM (1292 m/z)
10 20 30 40 50 80 70 80 an min
Retention time (min) >

a9 25 55 #25HH

°] UHPLC-APCI-MS #4 mgZntE 18 o,

e
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A B
) isoGDGTs Conc. ) OH-GDGTSs Conc.

(n = 28) (uale) (n = 28) (ug/g)

% 26, H=38 25 EAE9 GDGT &4 23, A) isoGDGTs (ug/g), B) OH-GDGT's
(ug/g), C) TEXg, ¥ D) RI-OH'.
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# 1L AES8 25HAE] GDGT 4 23t

Iso-GDGT's

OH-GDGTs

Sample name (ug/e) (ug/e) TEXgs RI-OH’
ARAO0ZB 11 BOX-01 0.26 0.028 0.38 0.092
ARAO3B 19 BOX-01 0.08 0.010 0.44 0.089
ARAO3B 24 BOX-01 1.30 0.232 0.47 0.054
ARAO03B 26 BOX-01 0.11 0.019 0.40 0.067
ARAO3B 27 BOX-01 0.06 0.011 0.48 0.087
ARAO03B 28A BOX-01 0.03 0.006 0.42 0.100
ARAO03B 28B BOX-01 0.02 0.003 0.49 0.140
ARAO03B 29A BOX-01 0.03 0.004 0.45 0.108
ARAO3B 30A BOX-01 0.06 0.007 0.39 0.126
ARAO03B 31 BOX-01 0.02 0.004 0.40 0.127
ARAQ07C BC_ST-04_1 0.30 0.070 0.40 0.055
ARAQ7C BC_ST-05_1 0.30 0.061 0.41 0.051
ARAO07C BC_ST-07_1 0.13 0.044 0.38 0.043
ARAO07C BC_ST-13_1 0.08 0.029 0.46 0.056
ARAO07B BC_ST-14 0.16 0.051 0.40 0.043
ARAO7B BC_ST-16 0.10 0.025 0.43 0.064
ARAO7B BC_ST-18 0.04 0.009 0.53 0.095
ARAO7B BC_ST-23 0.02 0.006 0.62 0.142
ARAO03B 35A BOX-01 0.04 0.009 0.57 0.069
ARA04B 01 MUC 0.30 0.072 0.49 0.051
ARA04B 02 MUC 0.34 0.013 0.46 0.051
ARA04B 03 MUC 0.35 0.082 0.43 0.054
ARA04B 07 MUC 0.03 0.006 0.40 0.105
ARA04B 11 MUC 0.03 0.006 0.58 0.086
ARA04B 18 MUC 0.16 0.032 0.38 0.064
ARA07C BC_ST-01_1 0.21 0.048 0.46 0.058
ARA07C BC_ST-02_1 0.04 0.007 0.43 0.095
ARA07C BC_ST-03_1 0.10 0.022 0.45 0.063
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O = HAelA FHF GDGT £4 7S swew x4 w=ds) £3H420 483 2
HY S x3hst dAxg] Aol ¢5d AES UHPLC-APCI-MS 2 #A43H(2d 27, 28)

isoGDGTs

6000
5000

it 1S OH-GDGTs

3000

2000 ’|
II]{IO_ il I

1000 4 10 P 30 40 50 B0 ki) 80 a0 min
i isoGDGT-0
5000
4000
3000 1
2000 1
1000 § | 2 SIM (1302 m/z)
i 0 %0 0 a0 & ] 70 50 50 =
OH-GDGT-0

600
isoGDGT-1

400
200 A ‘ A SIM (1300 m/z)

575 o 0 30 £ Y 80 fo %0 ) i
isoGDGT-2
250 OH-GDGT-1

230

210 M SIM (1298 m/z)

400 0 20 30 0 50 &0 7o B0 80 min

350

250 z
isaGDGT-3 OH-GDGT-2
- n il ! SIM (1296 m/z2)

5000 i 0 ) a0 50 0 70 0 g0 min

4000

2000
1000 Crenarchagol ffﬂn- Iso. SIM (1292 m/z)

10 20 30 40 50 L] Ta 80 80 min

Abundance
g

v

Retention time (min)

a9 27, 2493 Z2FEAES UHPLC-APCI-MS 4] AZrtETH o,
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isoGDGTs Conc.

(ug/g), C) TEXg, % D) RI-OH..

w2us) ¥% HAZ0A A58 GDGT ¥4 A%s vepd(2d 28 2 ¥ 12),
w2dd %% H4%d4 J58 isoGDGTs 9 OH-GDGTs $EE A% AHA Ee
e HAAW UEE W g 29

MOCOSED14 |4l isoGDGTs &%= &gk 0.36 ug/g ©l3, A2 6.10 pg/g olH,
MOCOSED17 ol A= #4:3ke] 0.06 ng/g, HHAzke] 1.69 ng/go = e

MOCOSED14 °|A OH-GDGTs ¥%x9 #3532 0.009 ng/g ©lal, HHAz-2 0.801 ng/g ©I
™, MOCOSEDI7 ol A& 430l 0.005 ng/g, AAgtol 0.111 pg/go = vebd

293 5% HAHZA 53 GDGTY peak areaZ "l&E o & TEXg ¢ RI-OH <19
g A4t

MOCOSED14¢] 4 TEXg 1€ 29 HZgko] 0.348, H9izke] 0481 o=, MOCOSEDI79] A
= FH4egke] 0328, AHgko] 046902 LERE

MOCOSED14¢ 4] RI-OH’ <ld 9] FH4gko] 0.048, & Hzke] 0.118 1™, MOCOSED17¢]
A= FH4gke] 0078, AHgkol 0605 o=

TEXg QlEl2~es 22 AZ 3o dF AddA 2Ee g

Sk S BHlorw, RI-OH Q1Yias 2dlE A ZE oA =2 3hs Hol

0.1° 7M7h2 @& e

-
.
Ea
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#F 12 =298 £3HA &9 GDGT &4 2.

Sample name Iso-GDGTs OH-GDGTs TEXgs RI-OH’
(ug/g) (ug/g)
MCS14-1 0.36 0.009 0.39 0.098
MCS14-2 1.82 0.118 0.39 0.080
MCS14-3 1.78 0.081 0.39 0.118
MCS14-4 0.69 0.034 0.37 0.112
MCS14-5 6.10 0.801 0.48 0.056
MCS14-6 0.65 0.032 0.37 0.093
MCS14-7 0.56 0.047 0.37 0.084
MCS14-8 0.69 0.048 0.37 0.092
MCS14-9 0.83 0.066 0.35 0.072
MCS14-10 0.43 0.060 0.39 0.048
MCS14-11 1.98 0.151 0.39 0.062
MCS14-12 1.01 0.051 0.37 0.101
MCS17-1 0.88 0.059 0.33 0.099
MCS17-3 0.25 0.019 0.36 0.087
MCS17-4 0.07 0.005 0.39 0.086
MCS17-6 0.18 0.014 0.33 0.080
MCS17-7 0.15 0.022 0.44 0.078
MCS17-8 0.12 0.008 0.34 0.082
MCS17-9 0.06 0.008 0.47 0.086
MCS17-10 0.51 0.077 0.33 0.605
MCS17-11 1.69 0.111 0.35 0.106
MCS17-12 0.65 0.064 0.41 0.088
MCS17-13 0.49 0.029 0.37 0.087
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A) B) C) D)
isoGDGTs (ug/g) OH-GDGTSs (ug/g) TEXg6 RI-OH'
0 1 2 3 4 0 02 04 06 08 1 04 045 05 055 060.02 0.04 0.06 0.08
0 [ I BRI N I A B B [ N N B [ I R N
5_ —1 = —
g RN ‘
L 10 — = _
g | | j |
3
O 15 — — — —
o
O i i il i
20 — — — —
25 — — —! -

a9 29 ARS8 solH A Ee] GDGT 4 23 A) isoGDGTs (ug/g), B) OH-GDGTs
(ug/g), C) TEXs, % D) RI-OH.

O MEFa] ;o] A& F 749 isoGDGT ¥%+E 1.2073.00 pg/g (B 191 = 057 ng/g) ,
OH-GDGT #%% 0.3370.72 pg/g (1 057 + 0.15 pg/g) ¢ WIS B9, TEXg S92~
2 0477054 (B 052 £ 002) 2 dErWew, RI-OH' ¥2=gke 0.0570.07 (F+
0.06+0.01) = e

RI-OH' A9 2=%& Al9$ isoGDGT, OH-GDGTs &% ¥ TEXg A& =gk2 BF 34
2Gem ARAM HE Eeghe ngon FRE A4S F i o] MEHoE e

i}
“
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3. 39 47

71# 39 GDGT 4 dolg Hn

7h AY%s 3AANE 24 2% v

O & AN FH
o]Z nHjgloZ A9
O GDGT 7]ik &2
24 dlojE s

37] 98 GDGT 5% % ¢ 3
]

3t GDGT &4 T2 EZFS o] 43
3 3 ANBEE BAE
Z2AE F83 Ao AFIF
o ovn B oA =3
=] ATy

gd= g el okl T A (NIOZ) ol A

O ¥ 7]#(KOPRIL, NIOZ)¢ GDG 71 Aol Hlalste] 3 8o e
i

x 8. 7]1#HKOPRI, NIOZ)2] GDGT #A1WH W]l

KOPRI NIOZ
Extraction ASE ASE
Extraction

DCM/MeOH (9:1, viv) DCM/MeOH (9:1, viv)

solvent
Column o

Silica Al203
chromatography
Fractions F1, F2, F3 F1, F2, F3

GDGT fraction

F3 (DCM/MeOH, 1:1, v/v)

F3 (DCM/MeOH, 1:1, v/v)

Filtering

0.4ym PTFE filter

0.4m PTFE filter

Filtering solvent

Hex/IPA (99:1, v:v)

Hex/IPA (99:1, viv)

Equipment Agilent 1290 LC 6135B MS Agilent 1100 HPLC/MS
Detector APCI APCI
ACQUITY UPLC® BEH HILIC )
Prevail Cyano 3um column (2.1
Column 1.7ym Column (2.1 x 150mm;

Waters)

x 150mm; Alltech, Deerfield)

O sYs A& v
A5+ OH-GDG
shal AYds

B EA 5o
T 9] peak area %
FA = 649 OH-GDGT
_/1501]/\1 A ghol =A YEhd ol T 71# Atole Az 9 4
2!, data compilation 5& &3 Ho|H

= o & Aoz Atnd

]
D
= —
6]‘7:_7

&g onaie gz dolg wl
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A=9] loss7F A Aoz FAH =
557} detection limit ©|3dt= AZEH.
%, 2 TEXs

SY6-0,
] o] NEE A9

?_]Hl/\ %}} ==

A3 validationg &<l

SY7-0, SY8-0

F NIOZel A 4] g



ﬁ‘) 828 -

Is0GDhGTs
(ug/g)

B ) 0.0

Ee

OH-GDGTs
ug/a)

T
=
-1

|

&

08 =

RI-OH'

U4 =

E) 60

44 =

20 g g = Q [ o

o5t

Cren,

isoGLGT-0/

SY-1  SY<4 SY5 SY6 SY-7 SY-8

& KOPRI O NIOZ

a% 30, AN E (LY EFAE)E &85t KOPRI, NIOZA A #4138 GDGT A3}, A)
isoGDGTs (ug/g), B) OH-GDGTs (ug/g), C) TEXg, D) RI-OH. ¥ E) isoGDGT-0/Cren.
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# 9. F 7|¥(EKOPRI, NIOZ)¢] #BA s (A4S E

detection limit).

dA=)e] GDGT #+4 Z3(DL: under the

KOPRI
Sample name Iso-GDGTs OH-GDGTs TEXe RI-OK N
(ug/g) (ug/g)
SY-1 0.142 0.011 0.52 1.305 1.68
SY-4 0.066 0.008 0.62 0.965 1.07
SY-5 0.055 0.005 0.58 1.173 1.53
SY-6 0.047 DL 0.62 DL 1.89
SY-7 0.036 DL 0.59 DL 454
SY-8 0.047 DL 0.66 DL 1.68
by 0.065 0.008 0.60 1.148 2.07
EFH=AL 0.039 0.003 0.05 0.171 1.24
NIOZ
Sample name 1s0GDGTs OH-GDGTs TEXsgs RI-OH’ isoGDGT-0/Cren.
(ug/g) (ug/g)

SY-1 0.164 0.009 0.49 1.341 0.99
SY-4 0.080 0.003 0.54 1.261 1.43
SY-5 0.066 0.002 0.55 1.228 1.90
SY-6 0.053 0.001 0.58 1.167 2.38
SY-7 0.057 0.002 0.57 1.214 2.49
SY-8 0.040 0.003 0.65 1.228 1.53
by 0.077 0.003 0.56 1.240 1.79
ETHAA 0.045 0.003 0.05 0.058 0.58
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Y. A3 Hx30] B4 A3 @

O GDGT 7%t F2ZEAE &8st &3 AFE A F <& Z7lo]x dghuloA
BN dolest ¢35 mm R B AlA THF GDGT 4 A3tel validationg )
al7] e SAABR(ET3] o H HE; ARA02B-01(AMUC) 78S AF&3le] GDGT <14
22 s vugt

O GDGT #Ao A F 7]F(KOPRI, Z7le]l=djgtw)e] GDGT A& AAz 2 4 7|9
zZhol & wlaste] E 139 ERY

3% 13, 7 7I#(KOPRI, £7Fel= tigtal)e] GDGT #+AWH vl

KOPRI Hokkaido University

Extraction ASE ASE

Extraction

DCM/MeOH (9:1, v:v) DCM/MeOH (6:4, v:v)
solvent

Column . ..

Silica Silica
chromatography

Fractions F1, F2, F3 F1, F2, F3, F4

GDGT fraction

F3 (DCM/MeOH, 1:1, v/v)

F4 (Toluene/MeOH, 3:1, v/v)

Filtering

0.4um PTFE filter

Sodium sulfate column

Filtering solvent

Hex/IPA (99:1, v:v)

Hex/IPA (99:1, viv)

Equipment Agilent 1290 LC 6135B MS Shimadzu HPLC

Detector APCI Bruker Daltonics microTOF-HS ms
ACQUITY UPLC® BEH HILIC 1.7¢m Prevail Cyano 3um column (2.1 x

Column

Column (2.1 x 150mm; Waters)

150mm; Alltech, Deerfield)

_42_



A) B) C)

iIsoGDGT-0 (ug/g)  Cren. (ug/g) isoGDGT-0/Cren.
O 2 4 6 8 100 2 4 6 8 10 0 02 04 06 08 1
0 T I I T T T I T T I B I

hY

|
I
|

Core depth (cm)
|
L
"

|
I
|

—@— KOPR| —@— Hokkaido University

a9 31 A E(EFE ZAFHAE)E &8ste] KOPRI, X710l % dlgtuo] A A3k
GDGT A3} H]x, A) isoGDGT-0 (ug/g), B) crenarchaeol (ug/g), 2 C) isoGDGT-0/Cren.

O ARA02B-01(AMUC =] GDGT 4 A¥} ua
TL ARE ol&ste] KOPRI BHo® F%, dA2 5 4% delHe 7bol= thehi
oA 3 13l v WHE AREste] 24 delEE waste] A vEepd(2E 31 2

14). isoGDGT-0, Crenarchaeol®] &% % F compound®| H] ZA3}E Ay EWAE o HAE
FE 3 Alge FUddez v 3 ks Hols WA S AR A Aol A UER.

GDGT #41& 918 FojEAE FF A, KOPRI WHOoZ = ti=f 1go] AlRE F&3% 1, ¢
B Zglolx thatuo = Hit 2409 A B2 ALY 21 Internal standard® A& S Cug

GDGT?®| injection e xfo], 2g]aL #A17]7] 2719 o] = Ao S FAS Ao
2 H9. o= GDGT compound Fol 7F4 & peak area S 2zZtE=  isoGDGT-03
crenachaeol 7}t peak area®] H] (1% 31C)9] ¥ Aol wl$ vl A Y=RAoZE glo]
Ve el 5 A& del¥ Wi, data compilation 5& F3 dolE S|4 A] o]zfd A}
FES Yol & Aor HoAH ¢S A& BluE 9lefA KOPRIYNA GDGT 23 A

[e] = 7)\
of §4% AR FEF o3 D 247 AaAEojop # Aow AR

i
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5

14. % 71¥%(KOPRI, %7boltk= thstin)e] 553 sol® & GDGT 4 A3t

KOPRI
Sample name 1s0GDGT-0 Cren. isoGDGT-0/Cren.
(ug/g) (ug/g)
ARA02B-01(A)MUC-1 cm 1.67 2.35 0.71
ARA02B-01(A)MUC-3 cm 1.97 3.86 0.51
ARA02B-01(A)MUC-5 cm 1.14 2.65 0.43
ARA02B-01(A)MUC-10 cm 1.50 2.21 0.68
ARA02B-01(A)MUC-15 cm 1.98 2.62 0.76
ARA02B-01(A)MUC-20 cm 1.64 1.75 0.94
ARA02B-01(A)MUC-25 cm 2.85 3.16 0.90
& i 1.82 2.66 0.70
=H =t 0.54 0.69 0.19

Hokkaido University

Sample name 1s0GDGT-0 Cren. isoGDGT-0/Cren.
(ug/g) (ug/g)
ARA02B-01(A)MUC-1 cm 2.11 3.27 0.64
ARA02B-01(A)MUC-3 cm 1.93 3.74 0.52
ARA02B-01(A)MUC-5 cm 1.21 3.17 0.38
ARA02B-01(A)MUC-10 cm 3.62 5.86 0.62
ARA02B-01(A)MUC-15 cm 3.19 4.39 0.73
ARA02B-01(A)MUC-20 cm 4.67 5.39 0.87
ARA02B-01(A)MUC-25 cm 5.13 6.23 0.82
S i 3.12 4.58 0.65
=H =t 1.46 1.25 0.17
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