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Cloning and Sequence Analysis of flavocytochrome C from Enterobacter cloacae NRRL B-414
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Abstract: In order to study the function of flavocytochrome C ({lac) in the producing—hydrogen metabolism, the
authors used CODEHOP to design the degenerate primers of flavocytochrome C, chose one pair of degenerate
primers named FlacJ, then used Enterobacter cloacae NRRL B-414 genome DNA as template to make
degenerate PCR, got about 1800 bp PCR product, they were transformed into the E.coli DH5a through being
linked with pMD18-T vector and sequenced after filiration. The fragment was 1740 bp long, the G+C content
was 58.51% , the A+ T content was 41.49% , and its NCBI accepted number was GU565952. Similarity
alignment showed that the 1740 bp products were very similar to the flavocytochrome C genes, and shared 95%
identity to the large subunit of flavocytochrome C from Enterobacter cloacae subsp. cloacae ATCC 13047, and
only had the difference of twenty—eight amino acids. Cloning this fragment would not only enrich the gene
resources of flavocytochrome C genes, but also give the scientific warrant for the metabolic engineering
research. And it was proved once again that using CODEHOP to design degenerate primers for cloning
homologous family genes had a high success rate.
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%2 E.cloacae NRRL B-414 B flavocytochrome C#B5> £ E DNA [F5# % NCBI HEIREZE R

Strain A8 % Ar s =B % 353 A
Enterobacter cloacae subsp. cloacae ATCC 13047 95 97 998 YP_003613734
Enterobacter cloacae subsp. cloacae NCTC 9394 94 97 994 CBK87360
Enterobacter cancerogenus ATCC 35316 92 96 976 ZP 05968290
Enterobacter sp. 638 90 95 965 YP 001177278
Klebsiella pneumoniae subsp. pneumoniac MGH 78578 84 90 887 YP 001335209
Erwinia tasmaniensis Et1/99 68 82 744 YP 001907858
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ATTTGGCGCCGGTGCACTGGTCGTCGAAGAAGT AGAAGGAATGATCGGCAAGTTTGGGGAAGCTGTGCGTCGCGCCATTCAGGCC
FGAGALVVEEVYVEGMTIGE KT FGEAVRRATA QA

86 GGTTTCGACGGCGTGGAAATCCACGGGGCCAACACCTACCTGATTCAGCAGTTCTACTCACCGAACTCTAACCAGCGCGATGAC
29 GFDGVETIHGANTYZLTIQQFYSPNS SN QRTDD
170 GAGTGGGGCGGCAGCCGCGACAACCGCGCGAAGTTCCCGCTGGCAGTGCTGGACATTACGCACAAAATGGTGCGCCAGTACGCG
57 EWGGSRDNRAKFPLAVLDTITHIKMMVRQYA
254 GATGATGCCTTCATCATTGGT TACCGCTTCTCCCCTGAAGAGCTGGAAGTCCCGGGCATCCGTTTTGAAGACACCATGTACCTG
85 bbpAFIITGYRFSPEELEVPGIRTFEDTMYL
338 CTGGAGAAACTGGCCGCGCGCGGCGTGGATTACCTGCACTTCTCCGTCGGTGCAACCCTGCGTCCTTCGATTGTCGACACCCAG
113 LEKLAARGVDYLHTFSVGATILRPSTIUVDTAQ
422 GACCCGACCCCGCTCATCGAAAAATACTGCGCGATGCGTTCAGAAACGCTGGCGCAGGTTCCGGTCATGGGCGTGGGCGGCGTG
141 bpTPLTIETI KY CAM®RSETLAQVPVMGV GGV
506 GTGAATGCTTCAGACGTGAATGACGCGCTGGACCACGGT TACGACCTGATTGCCGTTGGCCGCGCCACCATCGCTTATCCGGAC
169 VNASDVNDALDHGYDLTIAYVYV GRATTIAYPD
590 TGGACAGACCGCATCGCGGCTGGCGAAAGCCT TGAGCTGTTTATGGACAGCACCAAACGCGAGGAACTGAACATCCCAGAACCG
187 W TDIRTIAAGET SLETLTFMDSTZ KR RETETLNTIPETFP
674 CTGTGGCGCTTCTCGCTGGTGGAAGCGATGAT CCGCGACATGAGCATGGCCGAGT CTAAATTCAAACCGGGCACCTTCGTCGAG
225 LWRFSLVEAMTIRDMSMAEST KTFI KPGTTFVE
758 AAAGTGCAGGACGACGCTAACGAGCTGGTGAT TAACGTCAGCCTGGAAACCGACT GCATTGCGGACATCGCGCTGGCCTCCGGC
253 KveQDDANELVINVSLETDT CTIADTIALASSG
842 CCAAGCGAAGACGTTGAGTTTGTGACCAGCTTCGAAGAGATCCGTACCCGCATTCTGGATGCCAACACCCCGCACGTAGATGCC
281 pPSEDVEFVTSFEETIRTT RIILDANTPHVDA
926 ATCACCGGCGCAACCAGCCAGAGTGAAGCGGT GAAAAAAGCGGTTTCTAAAGCGATGCTGAAATCCAGTAAAGCGCTGGCGGCA
309 I TGATSQSEAVKI KAV SKAMLI KT S SIEKATLAA
1010 GAGGAGGGCGTTGACCCGAACGAAACCCGCAGCGTTGACGTGGTTGTCGTGGGCAGCGGCGGTGCCGGTCTGGCGGCGGCGATT
337 EEGVDPNETRSVDVVVVGSGGEGAGLAAATI
1094  CAGGCGCACGACGAAGGCGCAAGCGTGCTGATTGTCGAGAAAATGCCAACCATCGGCGGTAACACCATCAAAGCGTCTGCCGGG
365 QA HDEGASVLIVEI KMPTTIGGNTTIZKASAG
1178 ATGAACGCCGCTGAAACTCGCTTCCAGCGCGTGAAGGGTATTCAGGACAGCAAAGAACTGTTCTACCAGGAAAGCCTGAAAGGC
393 M NAAETRTFQRVKGIQDSIKETLTFYQESTLZKSGEG
1262 GGCGGTAACAAGAACAACCCGGAACTGCTGCGTCGCT TTGTCGAGAACGCACCGGAAGCAATTGAGTGGCTGGCAACCCGCGGC
421 GGNEKNNPELILRRFVENAPEATIEUWLATTR RGEG
1346  ATTATGCTCAACGACATCACCACCACCGGCGGGATGAGCATCGACCGTACTCACCGTCCAAAAGACGGT TCTGCAGTAGGCGGC
449 I ML NDITTTGGMSTIDIRTHRPIKTDGSAV GG
1430 TATCTGATCAGCGGTCTGGTGCGTAACGTCAACAAACGCAACATCGAGGTGATGCTGGATACCTCCGTCAGTGACATTATTTTC
AT7 YL ISGLVRNVNI KT RNTIEVMLDTSVSDTITITF
1514 GAAAACGGCGAAGTGACCGGCGTGCGCCTGACGACCGAAGAGAATGAAACCGTCATCGTGGCAACCAAAAGCGTGATTGTGGCG
505 ENGEV TGVRLTTEENETVIVATZI KSVIVA
1598  ACCGGCGGCTTCAGCGCCAACAGCCAGATGGTGGTGAAATACCGTCCGGACCTGGAAGGATTCGTCACCACCAACCATAAAGGG
533 T6GGFSANSQMVVKYRPDLEGFVTTNHTZKGEG
1682  GCCACCGGCGGCGGTATCGCACTGCTGGAGGGCGTTCAGCTCGGCCACGTTGGTCAAAT

561 ATGGGTIALLESGVQLGHVYGAQ
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RUARIE A 3 B, DT R = AR A 5 52 2 PR A 194 4%
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YP_003613734 ]
71 Enterobacter cloacae subsp.cloacae ATTCC 13047
CBK87360
78] Enterobacter cloacae subsp.cloacae NCTC 9394
95 ® Enterobacter cloacae NRRL B-414 GU565955 I
100 nterobacter cloacae - ZP_05968290
L Enterobacter cancerogenus ATCC 35316
100 YP_001177278
Enterobacter ap.638
Klebsioll . b 26 MGH 78578 YP_001335209 —
ebsie apnyeum(?mae subsp.pneumoniae YP_002893734 —
| | Tolumonas auensis DSM9187 YP_002988713 11
86 Dickeya dadantit Ech703 YP_004215733 —
61 Rahnella sp.Y9602 YP_003741120 ]
{ Erwmm blllmgu'ze E.b661 YP_001907858
100 Erwinia tasmaniensis Et1/99
| | | 1
0.15 0.10 0.05 0.00
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