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N, + 12 ATP —— =" 2 NH, + 12 ADP + 12 P,
nitrogen ammonia phosphate
(atmospheric¢) (inorganic)

It takes 12 ATPs to provide sufficient energy to break the strong
triple bond betwen the two nitrogen atoms of N, gas: N=N

Simplified Equation For Nitrogen Fixation
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FIG. 3. Metabolic.interactidns betwesn befefocysts and vegetative cells. A Ughter vegetative. Sel) exchinges fnetabotites’(thi lines) with &
dasker Heferocys: boutid by 1§ éharacteristic thick snvelopt, The'heicroeyst has polar plugsat either end. Thick lines indicate metabolic pathways.
The' dotted line indicates 4 pathway, whosa- existence. i nncsrtain Catbon dicridé is fixed dn vegetative: cells through the dark Feactions of
photosyathiesis (P}, aod the tesulting triost is metabolized to pyruvate thratigh the partial tricarbmylic goid e¥elé t6 isocitraté and then Via TOH

to a-ketoglutirate (aKG). The a-betofutarate combines with glutaminie (Gln) i glutamate synthase (GOGAT) to form glutamate {Gir). In

hetergoysts, carbohidrate from vegetative celly enters e oxidative pemtose phosphate (OPP) puthway to praduce reductant (H:y used to support
the activity of nitrogenase (Nase) fo produce amiioniunt and concurrently yield e-ketoplutarate; Ammonfum combings with slutamate, desived
from the vegetative cell, ihrough a reaction catalyzed by GS to form Gin. These reactions {if confirmed should serve fo seduce-1he fevel of
a-ketoglutarats in the vegetative celt (sniall type) and incréass it in heterocysts {large type). See the text for & discission of thé pitoposed celflar
fevels of a-ketogitarate,
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Exchange of metabolites between host and symbiont in Azolla
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