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Hybrid decarboxylases—defining the role of the small subunit
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(School of Life Science, Chongqing University, Chongqing 400044, P.R.China)

Abstract: 4-hydroxyphenylacetate decarboxylase (HPA) is a kind of glycyl radical enzymes (GREs) , which
catalyze the formation of p-cresol or skatole. It is characterized by a small subunit (HpdC), and shows
unique properties that have not been observed in other GREs. Thus HPA decarboxylase is considered as a
new kind of GRE. The existing researches show the importance of HpdC in the decarboxylase family, but
its importance hasn’t been experimentally verified. To elucidate the functions of HpdC, a series of over-
expression plasmids for the hybrid decarboxylases were established and the corresponding encoded proteins
were purified and analyzed. The final physio-chemical analysis and the enzyme activity test results prove
that the small subunit is directly involved in the regulation of the enzymes’ oligomeric state and activity.
Keywords: 4-hydroxyphenylacetate (HPA) decarboxylase; small subunit; hybrid decarboxylase; glycyl
radical enzyme (GREs)
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JIE A 1) 5 PR 7 45 0 o R 45 4 45 2R FH DHS e U Z A5 4l F (Invitrogen) , & P 35 7E Rossetta™ (DE3)
pLysS(Novagen) fg AN P #E A7 . ORI $2 8. PCR 7™ 9 43 8 5 24k 52 56 43 3 ok H IR & QIAprep Spin
Miniprep kit(Qiagen) . QIAquick PCR purification kit(Qiagen) # 17 ,

ST A R Tl () e IR BORE pASKT7-hpd BC s pASKT7-¢sd BC » pASKT7-¢ fd BC TERTIHETE B 244 3 58 B
1.1 HBESFEUEHRIERNANEE

FEZW hpdBC, 1 fdBC Flcsd BC 3 MR Z A H Z R F R A& i 52 Bl 4 35 14 7 10 /N 0k A TR 3k 47 22
Wik 5A A 8RS I T 2R EAK pASK-IBAT 1 6 A~ 5 41 2% £k b #2 B 3¢ 35 kL . pASK7-h pd B/t fdC ,
pASK7-hpdB /esdC , pASKT7-tfdB /csdC , pASKT7-1fdB/hpdC . pASK7-csdB/tfdC, pASK7-csdB/hpdC.,

i3 DNA T8 X 55387 .78 T fdBC J¥ 5 b RIEHE  fdB (% 1k T HER/NIE R (/dC BB Z5
B Z A —A Clal FYIL R %A mTE G 2% A0 Wl BORL b B A o — P, PRI, X 38 3K BT RL pASKT -
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Table 1 the primer sequences used for the construction of combinatorial hybrid enzyme

GRS BATBR)F ) (57-37)
Csd-BbsCla _s GCTACAGCTGATGGAAGACTTGCAGGAAC
Csd-BbsClal _as GCATCGATATTACCTCCATTCATTTTTTAGTATACCTTATTATTTATC
CsdC-ClaBamH]I _s AAAAAATCGATGGAGGTAATAGCAATGCGCC
CsdC-ClaBamH]I _as ATATCGGATCCCTATTCTGCTTTATAACTAGGAC
Hpd-StuCla _s ATGCTAGAATTCAGGCCTGTCTTGATGCACC
Hpd-StuCla_as GCTTTCTATCGATTACACCCCTTCATACTCTGTTC
Hpd-ClaBamHI _s AGAACAATCGATAAGGGGTGTAAAATATGAGAAAGCATAG
Hpd-ClaBamHI _as ACCTCGAGGGATCCTTTTGAC
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Fig.1 The cloning and subcloning strategy for obtaining Clal/BamHI fragment and

the construction of hybrid decarboxylase expression vector
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Table 2 The primer sequences used for the construction of chimeric hybrid enzyme

EIEZER B BT 51 (57-37)
CsdC-ClaBamHI_s AAAAAATCGATGGAGGTAATAGCAATGCGCC
CsdC-ClaBam HI _as ATATCGGATCCCTATTCTGCTTTATAACTAGGAC
Hpd-ClaBamHI_s AGAACAATCGATAAGGGGTGTAAAATATGAGAAAGCATAG
Hpd-ClaBam HI _as ACCTCGAGGGATCCTTTTGAC
CsdNHpdC-Esp_as TTCGTCTCGCAATTTCCGCATTTTTCAG
CsdCHpdN-Esp_s TTCGTCTCAATTGCAAAAATTTTTGTAATCCG
CsdNHpdC-Esp_s TTCGTCTCAATTGTAAAAATTTTGTTGAAGCTAATG
CsdCHpdN-Esp_as TTCGTCTCACAATTTTTACATTTTGGCATTACTTTTATC

1.3 EARMEASFENBRRTERESHF

KA GENEZ YR Fe.S & &, BEEMEN R £ 2445 100 mM Tris-HCI pH 7.5, 40 mM
NaCl, 5 mM MgCl,,5 mM (NH,), SO, ,5 mM Cysteine,25 mM HPA,2 mM Na,SO; and 5 mM DTT, i#
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Table 3 Physio-chemical properties of the combinatorial hybrid enzyme system and enzyme activity test

H ARSI Hpd B CsdB TfdB
4p4y By
HpdC 32Fe, 328 ANEEEA 8 Fe, 8 S
50 U/mg JoiE P
2B2y 44y
CsdC 16 Fe, 16 S 32 Fe, 32 S ANEMEA
T i 46 U/mg
282y 22y
T{dC 8Fe, 8 S ANEHEEA 8 Fe, 8 S
Jois P JoiEPE

Bl HpdB 5 HpdC 43 51%f B £ i 8 5 v WAk,
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55 WP A RS VEIBOR B HpdBC & CsdBC ML (2 & 8 RIKL ), =& o THEMKE 2 7RG RE 4 Rikak
2 R . WS VAU BRI B 3 R A A A H =R A iy AR AR T, 3 M AR B R W A T (R
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Fig.2 The Amino acid sequence alignments of three small subunit from

C. difficile, C. scatologenes and T. forsynthesis
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Table 4 Physio-chemical properties of the chimeric hybrid enzyme system and enzyme activity test

AR AR RBEE Fe [& & WP/ (U mg™H)
CsdBC 4pdy 7-8Fe/Di 46.0
CsdB-NesdCChpdC ANEmERERA / 3.6

CsdB-NhpdCCesdC 2R2v+4B4y 5-6Fe/Di 0.8
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