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The nucleotide sequence of the 3,567 bp Sall fragment upstream of nifH of Klebsiella
pneumoniae (K.p.) is presented here together with the preceding 239 bp EcoRl to Sall fragment taken
from Shen et al. (1.), which occurs just upstream of the nifH promoter. This brings to completion the
sequencing of all the known nif genes of Kp. which occur in a contiguous cluster of 23,701 bp between
hisG and shiA.

This sequence contains a 3,516 bp open-reading-frame and allows for the coding of a 128,143
dalton polypeptide (1,171 amino acids). This size polypeptide and its location with respect to nifH
and the pattern of cysteinyl residues in this sequence are all consistant with this being the nif I sequence
whose gene product has been described as a pyruvate: flavodoxin-oxidoreductase which transfers
electrons via nifF to the Fe protein of nitrogenase (2,3and 4).
Kiebsiella pneumoniae nifi
GRRTTCGCGCTRRCTCTTCTGTCRTCCGCGRGCTGGCRCRGGCTGTGCTTGRGGCRRCRRCTGGGTTTGCCGCTTRTTTGRGGCGGCGRRGRTGCCTCTCR
CCTTCGRGGRTTGRRCRATGTCCGGAAAAATGAAAACAATGGATGGCAACGCCGCGGCGGCCTGGATCTCTrATGCCTTTACCGAG
GTCGC!GGCGATTIACCCCATAACCCCClTCACGCCGATGGCGGAAAACGTCGACGAGTGGGCGGCGCAGGGGAAAAAGAACC
TnlTGGCCAGCCGGT¶CGCrrAATGGAGA¶GCACTCGGAGGCCGGCGCGGCAGGCGCGGTCCACGGCGCGCfCCAGGCCGGGG
CGCrCACCACCACCrATACGGCCTCCCAGGGGCTGCTGCFGATGATCCCCAACATGTACAAAATCGCCGGTGAACFGCTGCCG
CGCGTCITCAFCAGCGCCCGGCGCFGGCGAcCAAlTcGCIAAATATlTITGGmAlCGATCACCAGGAT ATGGCGGTCCGCC
AGAC0CGCI1CGCCA1YCXGG:GGAGAACAACGTGCAGCAGGrGATGGATITGTCGCGGTGGCGCATCFGGCGGCGATAAGG
GAGCATCCCGTrGITAACITClTCGACGGCIII7CGCACCTCGCACCAAATrCAAAAAATCCAGGTGTTGGAATATGAGCAGC
TGGCGACGCFGCIWGGACCGGCCCGC_CFCGACAGC1TCwGCCG CGCTGCATCC GGATCATCCGGTCATCCGCGGAACGG
CGCAGACAlKGATAG AT'CG.CCGGGAGGCGGGCAACCGITlrIATCAGG CCCTGCCCCGACATTG'TCGAAAGCTAT
ATGACGCAAATCAGCGCGCI'CAcEGGcCGGGAGTA'CATCFG-'ITAACTATACCGGCGCGGCGGATGCCGAACGGGTGATTAT
CGCAATGGGATCGGTCrGCGATACCGTICAGGAAGTGGTGGATACGCIGAACGCGGCGGGAGAGAAGGTCGGGCrGCrCAGCG
TGCATLIGTITrCGCrTITrCTGGCCCACTTCrrCGCCCAGCrGCCGAAAACCGTGCAGCGGAT TGCCGTCCTrGACCGTACC
AAAGAGCCCGGCGCCTCATGAAAAACGC CACCACGACGATGCGCCGCTAATCGT
CGGCCGCC GFATGXGCTGWGCGAAGGATGTFCIGCCDCACGATATCGCGGCCGTC1TTTGATAACCrCAATAAACCGCTGCC
GATGGACGGGTACCGTGATGTATAT T CGTTA CCGCCGCG CCAGCAGACGCTGGCGGTCTCGCAT
GADGCA1CAC~GCCTG1~AAATFITGGGGCATGGGCFCGACGGCACCGTCGGGGCCAATAAAAGCGCGATCAAAATTATCGG
CGATAAAACGCCGCTCTACGCGCAGGCCrACTTCTTATGACTCGAAAAAATCCGCGGCATTACCGTrTCACATTTACGCTT
CGGCGACCGGCCGATCAATGCCCFACCI~ATCCATCGGGCCGATlTATCTCCFGT1CGCAGCAGTCCrACG1TGAGCGCrAC

GTCGGCCTMAAACGCrATCrGGCGCGGGAAAATATCCAT 1ATACCCrGAACGCCGTGGATATCGCCCGCGAGCTCGGGCrG
GGCGGGCGCIfAATARCGATG AAGCGACCGCGGCGG ATTACCTC
AAGCAGGCCGJTGAAAAAAGCFACGGCAGCAAAGTGGCGG~GGTGATFGAGATGAACCAGCGGGCGATCGAGCTGGGCATGG
CCTrQGCAG G_ GACC C GCGGCGCAAGCATCAGCCATGATGCCGGAT

ACCl-T-CCCGGCACGAAACGCCG GGACAAAOC~GATCGCGCIX: AAGTGCCGGTClGGCAGCCCGAGGGCIGCACGCAG

GGGCTGCGCAACCCGC A Am:AGGGAGAGA_ACCrCACGCATCFCGCCGClFGGAlTGCTrCCGGCrGCCGC
AACTGCGTGGATATCGCTCCGTGCGCGGCAAGGCCTFAAAAATGCAGT-rCTrCGATAGCCAGCGTCAGATGGCGCCGGTCrGG
GACTATGCGCFGGCGCFGACGCCGAAGAGCAATCCGTITCGTAAGACGACGGTCAAAGGCAGCCAGTI'GAAACCCCGCrGCF
GGAGTrrlr=GGCGCCTGCGCGGGATGCCCTGAAACc1AGCCCCGATAACCCAGCFCTFTGGCGACCGGATGCIGATC
CACC_A_CC GATTCCCTATACCACCAACCACCGCGGCCATGGCCCG_ _ ~~~~~~~~~CATGATGCTCGGCGC.CCAGCCGTC:GTGAAlCAAATC

GCOGAWATAICGAGGAITGATATGACCGCCCGCTACGCCCAGGCCGTGCGCAAGCAGGA
TGAAGGCGAGGGCACCCGCAAGCGCGCGGACCGGCTCAG0CAACGGCTGGCGGCGGAAAAAGAGGCCGTGCCGCFC1TTGAG
CAGCIIGAAa;CGACAmlSlImllGTGGAlATCGCGGCGC GCCGGGCCrACGATATCGGCTTCG

CGCCTGGIXYATCACGT;ClWCGAG.CGGCGGAGAOCTCATATTCCTGR,GIlGC WAT C CGCGC
AGTCcTCrAAATCGACCCCGGTGCGGCCATCGCGAAGCTrrCCGCGCAGGGCAAACGCACGCGGAAAAAAGATCTCC;GCAT
G GCCA1_AGCrACCGCAATGTGTAcGTGGcCCrAGGTCGCGATGGGCGCTGATAAAGATCAGACCCrACGGGCGATCGCCG
AGGCcGAAGCCTGGCCGGGACCTCICCIGGTGATAGCCACGCCCGCCTCrATAACCACGGGCrGAAAGCCGGTATGCGCTGCA
GCCAGCOCAAGGCACAG.CCGGG;AGGCGGATACT TG CGI:A IWCGAAGCCAAGGAAGGTAAG
ACGcCGTffATGCICGATCCCGAAGAGCCGGAGGAGAGCTrCCCCGACIrMITGCTrGGCGAACTGCGCrACGCCFCGCFGCAC
sAAAACGACGOcilGCATC:l:GCGAGA;CGCrrAGCCGMACcGA.GGAGGACGCGCGGGCCCGCTIrGCCCAGTATCGGCGGCIr
GGCCGGCGAGGAGTAGCGGGCCTTTRGTTCTCCTGCTGCCTGRCCTTRRGCRGCGTRTCC CRGCRGGCCGGGRRRGCGCGCOTCTRRRTCTTCCCGGC
GCRGCGRRRTCRRGTTCTCCCOCCCCTGTGGGCGCTGCCRGRTCRCRCCGCTGTCGC&CRGGRCGCGCCROTGGTGGGTCRTGGTCGR

REFERENCES 1. Shen, San-chiun et al. (1983). Nuc. Acids Res. 11,4,2414,250. 2.) Hill, S. et al. (1980). J.
Bacteriol. 11, 470-475.3.) Nieva-Gomez, D. et al. (1980). Proc. Natl. Acad. Sci. U.S.A. 77 2,555-2,558.4. Shah, V. K.
et al. (1983). J. Biol. Chem. 2. 12,064-12,068.

© rs iie,Ofr,Egad

1 1379IC" I R L Press Limited, Oxford, England.


