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GDGT (glycerol dialkyl glycerol tetraethers) & /K;B#54Z (TEXge)

Isoprenoidal GDGTs
GDGT 0 (m/z 1302)

HO:
WH

GDGT I (m/z 1300)
HO

OH

GDGT 2 (m/z 1298)
Ht

GDGT 3 (m/z 1296)
HOr

GDGT 4 “crenarchaeol” (m/z 1292)
HO OH

—-OH
o GDGT 4’ “crenarchacol regio-isomer™ (m/z 1292)

Schouten et al. (2011)
Quat. Sci. Rev.

H

Branched GDGTs

brGDGT I (m/z 1022)
O

|l

brGDGT Ib (m/z 1020)

e

brGDGT Ic (m/z 1018)

H

(8]

Tl oL

1o PrGDGT II (m/z 1036)

MW
o]

brGDGT IIb (m/z 1034)
HO
)WMWO
oH

brGDGT Ilc (m/z 1032)

,DrGDGT 1T (m/z 1050)

JH

brGDGT IIIb (m/z 1048)
JH
brGDGT Illc (m/z 1046)
HO
JH

GDGT2 + GDGT3 +~ GDGT4'

TEXss [GDGT1 + GDGT2 + GDGT3 + GDG4']
[GDGT2]

L ) )
TEXss = 192 =heTi T cDG2 - GDGT3i
TEXE. — Io [GDGT2 + GDGT3 + GDGT4']

o % 1GDGT1 ~ GDGT2 — GDGT3 ~ GDGT4',
vpT . [GPGT 1+ GDGT Ib + GDGT Ic|

[ all branched GDGTs]

cpr . [GDGTIb — GDGT lib)

GDGT I+ GDGT I

LR BEXROGDGT

AIVTV/AR3A4T - Bi*

¥ 8 (branched)2 A~
-fELTIE

-HDHEEEEREMNSF
BETHH?



2. ALKENONE THERMOMETRY

Alkenone
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Uk, = ([37:2]-[37:41) / ([37:2]+[37:3]+[37:4])
Alkenoate UXy,= [37:2]/ ([37:2]+[37:3]).
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SOURCE ORGANISMS IN MARINE ENVIRONMENT

Emiliania huxleyi Gephyrocapsa oceanica

Marine phytoplankton (microalgae)
Haptophyceae (Coccolithophorid)



WHY DOES THE ALKENONE UNSATURATION RATIO CHANGE DEPENDING ON

GROWTH TEMPERATURE?
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FUNCTION OF ALKENONE — STORAGE LIPIDS?
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INTERCELLULAR LOCALIZATION OF ALKENONES
(SAWADA AND SHIRAIWA, 2004)
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LIPID COMPOSITIONS OF ORGANELLE FRACTIONS
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STAINING WITH THE
FLUORESCENT
LIPOPHILIC DYE NILE
RED (ELTGROTH ET
AL.2005)

Fig. Light micrographs of lipid bodies. (a, b)
NR-stained epifluorescence.

(a) Isochrysis galbana without emission
bandpass filter. Neutral lipid appears yellow,
polar lipids and chl, red.

(b) Emiliania huxleyi 1742 with emission filter
to remove red fluorescence.

(c) Nomarski DIC images of E. huxleyi 1516.
Ragged coccosphere is visible on cell exterior.
Spherical lipid vesicles (arrows) are seen
associated with chloroplasts.

(d) Bright-field image of E. huxleyi 1742. Note
blue coloration of LBs (arrows).



INTRACELLULAR LOCALIZATION (AND FUNCTION) OF

ALKENONES

Sawada & Shiraiwa,
2004

ER and CPC

Membrane unbound
lipid (micelle)

Linked to calcification
Storage lipid

Eltgroth et al., 2005
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Lipid body
(Lipid droplet)
Not linked to calcification
Storage lipid
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Paleo-barometry by carbon
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