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ABSTRACT 

During human development three embryonic hemog lobins are synthesised prior to 

formation of the placenta. These hemoglobins funct ion to scavenge oxygen from the 

mother's interstit ial f lu id enabl ing embryonic resp iration .  The human Gower 1 1  embry

onic haemoglobin (a2C2) has been crystal l ized in its carbonmonoxy form, and its 

structure determined by X-ray crystal lography. The structure was solved by molec

u lar replacement and refined at 2 .9 A. The Gower 1 1  hemoglobin tetramer is interme

d iate between the adult hemoglobin R and R2 states, though closer to R2 . The 

tertiary structure of the a subun it is essential ly identical when compared to that found 

in the adult (a2�2) and fetal (a2Y2) hemoglobins. The embryonic c subunit has a very 

simi lar structu re to the homologous adu lt � and fetal Y subun its, although with small 

d ifferences at the N-terminus and in the A hel ix .  Am ino  acid substitutions can be 

identified that may play a role in the altered response of the Gower I I haemoglobin 

to allosteric effectors ,  in particular ch loride ions. 

N itrite reductase from Pseudomonas stutzeriis a perip lasmic he me enzyme respon

sible for the reduction of n itrite to n itric oxide. This reaction is the second step in the 

bacterial denitrif ication pathway, during wh ich n itrate acts as the term inal electron 

acceptor for anaerobic respiration and is consequently reduced to n itrogen gas . N i

trite reductase from Pseudomonas stutzeri JM300 has been crystal l ized in the oxi

d ised state and X-ray diffraction data col lected to a reso lution of 2.8 A. The structure 

has been solved by the method of molecular replacement. The structure of the en

zyme is dimeric, with each monomer comprised of two domains. The smaller N-ter

m inal domain covalently b inds a c heme group with in an al l  a-helical fold s im ilar to 

that of the class l e-type cytochromes. The larger C-term inal domain consists of an 

e ight-bladed �-propel ler structure that coord inates a d1 heme, a cofactor un ique to 

th is class of enzyme. The relative posit ions of the two domains, and hence the ori

entations of the bound he me groups are markedly d ifferent compared to homolo

gous enzymes from other species. 
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