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Fig. 1 PQQ detection of Gluconobacter oxydans H24 culture
supertanant by SDH active staining. 1. SDH + PQQ; 2. SDH;3. SDH
+ extraction of YBY cluture; 4. SDH + extraction of H24 culture

supertanant.
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Fig.2  Detection of sdh gene expression in JM109s by SDH active

staining. 1. JM109; 2. JM109s; 3 —4. JM109s + PQQ.
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Fig.3  Screen of subclone library by SDH active staining. 1. SDH +
PQQ; 2 - 6. transformants92-97.
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Fig. 4 Analyis of the putative coding regions in the inserted

fragment of subclone 95.
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Table 1 Homologous analysis of Gluconobacter oxydans
H24 Pqq protein
Ace num Protei . Length Identities
(GI) rotein, organism JAa /%
PqqA, Gluconobacter oxydans H24 26
58039451 PqgA, Gluconobacter oxydans 621H 26 100
7362943 PqqA, Gluconobacter oxydans ATCC 2% 100
9937
PqqA,  Bradyrhizobium  japonicum
27381846 USDA 110 30 53
240008369 PqqA, Methylobacterium extorquens 30 0
AM1
PqqB, Gluconobacter oxydans H24 304
58039450 PqqB, Gluconobacter oxydans 621H 304 83
7362944 PqqB, Gluconobacter oxydans ATCC 304 Q2
9937
PqqB,  Bradyrhizobium  japonicum
27381847 USDA 110 309 48
240008368 PqqB, Methylobacterium extorquens 300 47
AM1
43906 PqqB, Klebsiella pneumoniae 308 40
30841332 PqqB, Enterobacter intermedius 307 37
38742 V protein, Acinetobacter calcoaceticus 303 34
PqqC, Gluconobacter oxydans H24 239
58039449 PqqC, Gluconobacter oxydans 621H 239 93
7362945 PqqC, Gluconobacter oxydans ATCC 239 9
9937
N .
240008367 PqqC/D, Methylobacterium extorquens 379 66
AM1
PqqC,  Bradyrhizobium  japonicum
27381848 USDA 110 259 62
30841333 PqqC, Enterobacter intermedius 251 46
50085585 PqqC, Acinetobacter oxydans ADP1 255 44
43907 PqqC, Klebsiella pneumoniae 251 45
PqqD, Gluconobacter oxydans H24 91
58039448 PqgD, Gluconobacter oxydans 621H 96 65
7362946 PqqD, Gluconobacter oxydans ATCC 9% 65
9937
PqgD,  Bradyrhizobium  japonicum
27381849 USDA 110 103 39
240008367 PqqC/D, Methylobacterium extorquens 263 13
AM1
43908 pqqD, Klebsiella pneumoniae 92 35
30841334 PqqD, Enterobacter intermedius 92 32
50085586  PqgD, Acinetobacter oxydans ADP1 99 32
PqqE, Gluconobacter oxydans H24 355
58039447 PqqE, Gluconobacter oxydans 621H 358 83
7362947 PqqE, Gluconobacter oxydans ATCC 359 2
9937
N .
240008366 PqqE, Methylobacterium extorquens 184 57
AM1
PqqE,  Bradyrhizobium  japonicum
27381850 USDA 110 399 57
809708 PqqE, Klebsiella pneumoniae 380 52
38745 III protein, Acinetobacter calcoaceticus 384 50
30841335 PqqE, Enterobacter intermedius 374 46
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5 AJ277117) A4, pggBCDE & B HFFITETET A H
BIA 3 F 1 pegA FEH 5 1T, pggA-pgqB K 2 [8]
RRFHTIFEHN T X ERE pegd BT R A
HIWE AT I H24 pggABCDE JE R Ml — 1Y Ji 3l -+,

IDIREZIEN PQQ A BRI, 75 22 MK i %
ik, VI AR gt 2 A S A 6 U2 R HEAE
o pggA LKL F T M 2R S5 M 5 40 T
pgqBCDE W3 3K , {15 pggA F1 pggBCDE Y335 7K
V5% ATReM OMEN . (AR EAREHER pggA-
paqB FEH Z (B AEAE AR A Bl vl fet , IR A i iml

pqqBCDE FEIFN pggA I3 5% pagA FE R 4 i B

H24 CCCTCTTGAACTCCAGTAGGAACAGGTCAC TAAATAATGATCAGAGCTGGTAGGGG-—-———————————— TCTGCC

621H CCCCCTTGAACTCCAGTGGCATCCGGTCAC TAAATCATGAGGAGCGCCTGTGGGTGCGCAGGGGTGGAACATCTCTC

ATCC9937 CCCCCTTGAACTCCAGTGGCATCCGGTCAC TAAATCATGAGGAGCACCTGTGGGTGCGLAGGGGTGGARCATCTCTC
-35 -10

-——-CTGCTGGCGAACCTGGAGCTAGGAGACCAGCCATGGCTTGGAACACGCCGARAAGTTACCGAAATTCCGCTGGGCGCAGAAAT

GCATCTGCCGGTTATCGGAGACCAAGGAGARARATCATGGCCTGGAACACACCGARAGTTACCGARATCCCGCTGGGCGCAGARAT
GCATCTGCCGGTTATCGGAGACCAAGGAGARAARATCATGGCCTGGAACACACCGARAGTTACCGARATCCCGCTGGGCGCAGARAAT

RBS pagh
CAACTCGTACGTCTGCGGCGAGAAGAAGTAATCATCTTTTCCC---—--——— TTCTCGGGAAAAATG--ACGGCCGCCTCCCATAG
CAACTCGTATGTCTGCGGCGAGAAGARATAAGCCGCTTTCCCGGGGACCCGTCCTTGAGGAATAATGGCACGGCCGCTCCCCCATG
CAACTCGTATGTCTGCGGCGAGAAGAAATAAGCCGCTTTCCCGGGGACCCGTCCTTGAGGAATAATGGCACGGCCGCTCCCCCATG
stem-loopl stem-loopl stem-loop2

GGGCGGCCETTTT--TCTGTTGATGCT——========——= ACCAGACGGTTTTCTGAAAAATGATTGATGTCATCGTGCT ——

GAGCGGCCGTTTTCGTTCATGGGTGCTCTGTGGTGCCCCAGTCAGACGGTITTGTGARAAAATGATTGATGTCATCGTGCT

GAGCGGC-TTTTTCGTTCATGGGTGCCCTGTGGTGCCCCAGTCAGACGGTTTGTGAARARAATGATTGATGTCATCGTGCT ——
stem-loop2 RBS pqqB

B S peq BEKFIREREZETH
Fig.5 Map of pgq gene cluster showing the putative regulatory elements. The putative —35 and - 10 regions were bold and

italicized. The ribosome binding site( RBS) sequences were italicized and underlined. Shadow sequences correspond to pggA and

pqgB. Stem —loop shows in. bold. Consecutive T bases show in italic.
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1 20 B U0 At 4R 50 5 (A EC 1 ( Klebsiella pneumoniae ) 11
Wit HERIR 6 4~ (pggABCDEF ) ™' B I 37
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Isolation pgq biosynthesis gene cluster from Gluconobacter
oxydans based on sorbose-dehydrogenase activity

. 2 . . 1 . . .
Shuying Gao' **, Xionghua Xiong'”, Jianhua Wang', Weicai Zhang'*
('Beijing Institute of Biotechnology, Academy of Military Medical Sciences, Beijing 100071, China)
(*College of Medicine , Shantou University, Shantou 515041, China)

Abstract ; [ Objective ] To isolate PQQ biosynthesis gene cluster from Gluconobacter oxydans H24 based on sorbose-
dehydrogenase activity. [ Methods] A library of Gluconobacter oxydans H24 genomic DNA was constructed with host
strains Escherichia coli JM109s, which was integrated of sdh gene at the ptsG site on the chromosome of JM109. By
detecting sorbose-dehydrogenase activity, clone of PQQ biosynthesis was isolated and subcloned. [ Results] A positive
clone was isolated from Gluconobacter oxydans H24 genomic DNA library. Within the 5,400-base-pair DNA fragment five
reading frames are presented, corresponding to five of the pqq genes (pggABCDE). The nucleotide and amino acid
sequence showed highly homology to pgq genes of other bacteria. [ Conclusion] The pggABCDE gene cluster was
successfully isolated from Gluconobacter oxydans H24 by sorbose dehydrogenase activity.

Keywords; sorbose dehydrogenase; pyrroloquinoline quinone; Gluconobacter oxydans H24 ; gene cluster
(AL % ikem)
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