Phytoplankton Physiological
Engines of Biogeochemical Models



Phytoplankton Physiological
Engines of Biogeochemical Models

N\ ' W
& Phosphate Cation transporter  Di- tri-dicarboxylate 2-Deoxy-D:ribose-6-# < 2-Deoxy-D-ibose Na'Ibicarbonate, SbtA /
N ATPase
Molybdate 3 Dihydroxy- Vol K.
s o acetone-P Kef-type
“v S Fructose-
ﬂcmn o o Glyceral- 1,6-PP <3’
W 13-PP.Glycérate dehyde-3-7 Fructose-6-P —» Glugose-6-P
\
-P- >
/9 P Glyceral‘e\ D-Erythrose4-P 3 Hj ATP
+
P
P # D-Ribulose-1,5-PP § ,4 =] Synthase
O-acetyl 2-P-Glycerate \ D-Sedoheptulose-1,7-PP : | Cytochrome
Serine . i \l oxidase
D-Ribulose -&=Xylulose D-Sedoheptulose b
PAPS Phosphoenolpyruvate -5-P -5-P 7-P | 1 -
( g7 I *? Five PsaE FsaJF _— cyamn
APS ) | PsaC PsaB_) PS |
% B089-2- VI )/ psaD PsaA
| +5042-024 Pyruvate —a—= | e . Dol S
Chlorophyllide a2 pSBUKM‘ :
Polar 5-Phosphoribosyl
|8 & amino acids diphosphate T Sy IFes gy;f
‘ Acetyl-CoA DV-Protochlorophyllide f'FNR Crt B eaHs b
H_::-Spermxdmeﬂpulrasmne ‘}\‘ ? NADH
41115 —a Oxaloacetate Citrate Mg-2,4-divinyl dehydrogenase
. § VY, phaeoporphyrin a5-
4’8‘!@'0“90"399"(’93 t / cis-Aconitate monomethylester
MGECe Mala(e \ o /: & cyt bssg - PsbO
mononucleotide Isocitrate g-Protoporphyrin
Fed I I monomethylester ‘*"—-‘"‘ &ear Ipsii
O Fed+
4’8""’ Cytb - dimer
Oxalosuccinate Protopor- ¥10559 -’ PsbO
Fumarate. phyrin IX — Mg-Protoporphyrin IX \P—J CcPa3
\ 2 Oxoglutarate L——’w
S Succinate
: / 2 b D
2Zn2+ or Mn2+
vV +, .+
4 Na ' /H .
% Na‘v“qa\adoslde Na'falanine Na'proline Na*-‘glutamate NH3 P Ka+,H* CGT;NG‘
4 4

o |
| ==l a1 ==l I | sl s

Metabolic pathways for Prochlorococcus marinus, Dufresne et al. (2003)
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