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Sequenciamento de DNA
 e Proteínas recombinantes!
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We present two efficient expression systems for the
chlorocatechol 1,2-dioxygenase(CCD) fromPseudomo-
nas putida. In the first, CCD (encoded by the clcA
gene) was expressed in the pETCLCA vector with the
addition of an N-terminal histidinetail.After purifica-
tion, the enzyme (CCD 6xHis) was proteolytically
cleaved with thrombin to remove theHis tail. The CD
spectra of thecleaved and uncleaved enzymespresent
only minor differences, indicative of correct protein
folding. However, the activity of CCD 6xHis, over a
wide range of pH,was typically five times lower. This
may be the result of steric hindrance caused by the
histidine tail. These data are consistent with results
obtained using an alternative construct employing a
vector which producesaprotein product devoid of the
His tail. These results suggest that the His tail may
induce subtle effects close to the active site which
compromise the recovery of full biological activity.
©2000Academic Press

Indust r ia lly produced ha logena ted aromat ic com-
pounds represen t a ma jor group of environmenta l pol-
lu tan t s. While some of the simplest compounds disap-
pear qu ickly as a resu lt of a t t ack by microorganisms,
other h igh ly ch lor ina ted molecu les a re reca lcit ran t to
degrada t ion and accumula te in the environment . On
the other hand, microorganisms exhibit an except iona l
metabolic versa t ility which enables them to colon ize
many differen t habita t s too adverse for h igher organ-
isms. Fur thermore they may metabolize (and as a con -
sequence, grow on) a var iety of harmfu l compounds
including some which are h igh ly toxic (1).
The aerobic degrada t ion of many aromat ic non-

ha logena ted compounds involves their act iva t ion and
subsequent modificat ion leading to small di-hydroxylated
metabolic in termedia tes such ca techol (1,2-hydroxy-
benzene), gen t isa te and protoca techua te, which are

subst r a tes for a romat ic r ing-cleavage react ions (2).
Such convergence in metabolic pa thways is clea r ly
demonst ra ted by the ca techols, which a re the resu ltan t
metabolit es of vir tua lly a ll the aerobic ca tabolism of
a romat ic subst ra tes (3, 4). As such , a lmost a ll these
degrada t ive pa thways genera te in termedia tes which
a re subst ra tes for the dioxygenases, enzymes which
simultaneously ca ta lyse r ing cleavage together with
the incorpora t ion of both a toms of molecula r oxygen
in to the subst ra te (5).
Differen t from the ext radiol cleavage dioxygenases,

which con ta in Fe 2 , both ca techol 1,2-dioxygenase and
protoca techua te 3,4-dioxygenase con ta in non-heme
Fe 3 as their prosthet ic group. Both enzymes ca ta -
lyze ana logous react ions in convergent branches of
the -ketoadipa te degrada t ive pa thway. Ca techol 1,2-
dioxygenases from many bacter ia including P. putida
consist of non -iden t ica l and subun it s, [ -Fe 3 ]n,
wh ile other bacter ia produce on ly a single polypept ide
cha in [ -Fe 3 ]n (5). Suppor ted by a var iety of spect ro-
scopic da ta , it has been proposed tha t the act ive sit es of
these enzymes consist s of a fer r ic center , coordina ted
by two tyrosines, two hist idines and a water molecule
(6, 7). Th is coordina t ion environment has been con-
firmed in the crysta l st ructure of protoca techua te 3,4
dioxygenase (PDC) from Pseudomonas aeruginosa (8).
Many chloroca techol dioxygenases have been pur i-

fied and in tensively studied (9 –13), showing consider -
able var ia t ion in their r ela t ive subst ra te specificity.
The differences observed between the ch loroca techol
1,2-dioxygenases and ca techol 1,2-dioxygenases with
respect to specificity and ca ta lyt ic efficiency led Brod-
er ick and O’Halloran (12) to propose tha t there exist
fundamenta l st ructura l differences a t their act ive sit es
responsible for subst ra te specificity. The molecu la r ba-
sis for select ivity ought to be resolvable via the deter -
mina t ion of the three-dimensiona l st ructures of both
enzyme but a t present no such crysta l st ructures a re
ava ilable. Th is has been one of the pr incipa l mot iva -

Biochemica l and Biophysica l Research Communica t ions 272, 480 – 484 (2000)

doi:10.1006/bbrc.2000.2802, ava ilable on line a t h t tp://www.idea libra ry.com on

4800006-291X/00 $35.00
Copyr igh t © 2000 by Academic Press
All r igh ts of reproduct ion in any form reserved.
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São Carlos, 16 de maio de 2000
 

Ilmo. Sr. Prof. Dr. Jacques Marcovitch
Magnífico Reitor da Universidade de São Paulo

Solicitação aquisição prédio, anexo ao CDCC, centro 
São Carlos

2009 - Espaço Interativo do 
CBME/INBEQMed 

2012 - Espaço Interativo de 
Ciências

EIC 
Educador atual: Ms Gislaine Costa dos 
Santos 

Espaço Interativo do CBME: Inaugurado em 
2003

Pós Doc – Divulgação 
Científica

Claro de EDUCADOR 



CDCC
Centro de Divulgação Científica e 

Cultural 
de São Carlos - USP

EIC - Espaço Interativo de Ciências



“sob o ponto de vista da divulgação científica, a 
curiosidade deve ser entendida como o principal motivador 

para os jovens e precisa vir acompanhada de uma visão 
pragmática”. (Glaucius Oliva)

Cabe aos professores de todas os níveis e áreas “despertar” a 
curiosidade intrínseca dos jovens mostrando a ciência com 

simplicidade para eles e toda a sociedade. 
Assim, temos utilizado recursos que unem o experimental e a teoria 

voltados a estudantes do ensino básico, de modo que vejam a ciência 
como uma atividade “prazerosa”, mostrando que ela propicia e se 

beneficia  do desenvolvimento tecnológico. 


