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Preface

Biological nitrogen fixation has been employed by mankind since
old civilization several thousand years ago, legumes have been found
useful for maintaining the soil fertility if other crops do rotations with
them. More than a hundred years ago,scientific researches on this bio-
logical process led to the discovery of soil bacteria rhizobia which are
the major contributors in legume symbiosis. Further characterization
of catalysts (nitrogenases) from various bacterial nitrogen fixers has
been carried out extensively during the past half century.and the re-
sults were exciting, complicated and promising for future agricultural
prosperity,

Our current societies are facing common crisis and challenges that are
largely due to heavy burden of food supply demanded by increasing popula-
tion. Therefore basic scientific researches have been urged to speed up; one
example is to try hard on engineering non-legume crops to adapt capability
to fix atmospheric nitrogen so that farmers will be able to harvest without
or less input of chemical fertilizers. Several approaches have been proposed ,
designed and carried out globally in the past two decades., it may continue
for another two decades until we see a real success one way or another. On
the other hand, science is always tending to satisfy people to understand and
foreseeing the enticing nature during the course of one’s research journey.
Great surprise and discovery are always accompanied with curiosity and

prepared mind.

Qi Cheng
2012/10/1
University of Cambridge, UK
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ADP: adenosine 5'-diphosphate

Amp: ampicillin

anf: alternative nitrogenase system nitrogen fixation gene

AP. ammonium persulphate

ATP. adenosine 5'-triphosphate

Av: Azotobacter vinelandii

bp: base pair

BSA: bovine serum albumin

CaMV 35S: Cauliflower mosaic virus 35S promoter

Cb: carbenicillin

Cp: Clostridium pasteurianum

CTP: cytidine 5'-triphosphate

DNA: deoxyribonucleic acid

dNTP: deoxyribonucleotide triphosphate

DO: dissolved oxygen

DPOR: dark-operative protochlorophyllide oxidoreductase (light-in-
dependent protochlorophyllide reductase)

DRAG: dinitrogenase reductase activating glycohydrolase

DRAT: dinitrogenase reductase ADP-ribosyltransferase

DTT: dithiothreitol

EDTA: ethylenediaminetetra-acetic acid

EPR: electron paramagnetic resonance

EPSPS: enolpyruvylshikimate-3-phosphate synthase

EtOH: ethanol

Fe protein: iron protein of molybdenum nitrogenase
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FeMoco: iron molybdenum cofactor of molybdenum nitrogenase

FeVco: iron vanadium cofactor of vanadium nitrogenase

GTP: guanosine 5 -triphosphate

GUS: B-glucuronidase

H: hour

IHF: integration host factor

IPTG: isopropyl B-thiogalactopyranoside

Kan: kanamycin

kb: kilobase pair

kDa: kilodalton

Kp: Klebsiella pneumoniae

LB: Luria agar (broth)

LPOR: light-operative protochlorophyllide oxidoreductase (light-de-
pendent protochlorophyllide reductase)

LLUN: light-utilizing nitrogenase

MgATP: magnesium adenosine 5'-triphosphate

Min: minute

MoFe protein: molybdenum iron protein of molybdenum nitrogenase

MOPS: 3- (N-morpholino) propanesulfonic acid

Mp: Marchantia polymorpha

MUG: 4-methyl umbelliferyl -glucuronide

NADP: B-nicotinamide adenine dinucleotide 3'-phosphate

nif: molybdenum nitrogenase nitrogen fixation gene

OD: optical density

ORF: open reading frame

Pchlide: protochlorophyllide

PCR: polymerase chain reaction

PEG: polyethylene glycol

plastome: plastid genome

PS [ : photosynthesis system [
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PSIl : photosynthesis system ||

RNA: ribonucleic acid

SDS: sodium dodecyl sulphate

Spc: spectinomycin

Str: streptomycin

TAE: tris-acetate/EDTA electrophoresis buffer
TBE: tris-borate/EDTA electrophoresis buffer
TEMED: N,N,N’ s N'-tetramethylethylenediamine
Tris: tris (hydroxymethyl) aminomethane
TTP: thymidine 5'-triphosphate

UAS: upstream activator sequence

utdA : GUS gene

vnf: vanadium nitrogenase nitrogen fixation gene
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