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INERBBUETION AND OBIECTIVES NAL PROCEDURES
IN MODIFICATION

The electrochemical and sonochemical modificatiepasately or combined in sonoelectrochemistrygsidues in 1

_proteins a_nd othgr bioaqive molecules off_ers nlmiq)ctior_w of no_vel p_roteins, enzymes and ot_herdlima speciz_es, DRAWBACKS

in comparison with traditional methodologies sustpeotein engineering and the use of chemical reag&he aim

of this presentation is to investigate the producof electrosynthetically nitrated tyrosine resslire proteins, and Chemical reaction Protein Engineering

to manipulate the selectivity and effectivenesshef modification either by irradiation with ultraswl during the « Lack of specificity.

electrolysis or by exposure of the aqueous praelation to the ultrasonic field without electralsThe results « Side reactions. *Requires expensive facilities

have important consequences for the labelling ofeims, specific immobilisation, production of nbveodified « Chemically heating conditions. *Sophi_sticated methodology._ ) )

proteins for pathophysiology in diseases involvinipative dysfunction, use in biosensors and miccapsulation «Toxicity of reagents. *Restricted to naturally accuring amino aC_IdS-_

of proteins in polymeric microspheres. «Product separation and purification *Could produce hazardous modified species in
the environment

can be complex.
« requires removal of excess reagent.

_MODIFICATION OF LYSOZYME HEWL LECTROCHEMICAL, SONOELECTRO CHEMICAL AND
REACTIONS
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! S ) S Y20 Partially hidden Sonochemical and sonoelectrochemical modification afdysne
Cyclic voltammogram for the electrochemical behaviour 6fréM di-sodium :ji‘st’e"e" inside the Working: Basket Pt electrode (20 &mCounter: Pt were performed using an ultrasonic cleaning bath (40 ki8g,w
tetraborate, pH 9.4. (a) in the presence of lysozgineng mLY). (b) in the | . Pri e " £l T
presence of 10 mM sodium nitrite. Onset of scan at —0\&\SCE. Potential ﬂag electrode. Reference: SCE electrode. powe.r OUtpm)' DR Ins.onatlor) ¢ ysq;yme, L plng
limits between —0.7 and 0.9 V. Scan rate: 0.056V i ’ 50 mM di-sodium tetraborate + 20 mM sodium bath is kept at 5 °C and protein solution equilibrated fami@ at
nitrite, pH 9.0. Volume: 20 mL. HEWL the same temperature. Ultrasound field is applied thrabglylass

concentration 1 mg/mL. T= 4 °C, ice cooled.cell for intervals of 5 min each in order to keep the tempeea
Controlled potential electrolysis: 0.85 V vs SCE.  bellow 12 °C. Tetraborate buffer solutions were de-exyged by
POSSIBLE MECHANISMFOR THE ELECTROCHEMICAL NITRATION bubbhng argon before S[ar[ing experimentsl

N e B pnmreas _N BETWEEN SONOCHEMICAL, [EBNBERENICAINVIODIFICATION OF LYSOZYME

D SONOELECTROCHEMICAL NITRATION
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NITRATED LYSOZYME BY ELISA T
50 mM disodium tetraborate pH 9.0,
open circuit
Responseof natv andlecronivted sy eated ith s nd 50 mM disodium tetraborate pH 9.0,
0.85V vs SCE

Indirect ELISA mercaptoethenol

50 mM disodium tetraborate

20 MM nitiite pH 9.0, Native lysozyme retains its activity during expast

0.85V vs SCE ultrasound, while mononitrated lysozyme, purified by
HPLC, undergoes a reduction of activity of ca. 60 %.
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Used to detect antibodies in serum. Treated native: Unieated naive Treated Untreated
Fx IV Abs Lo = e Bl -:LU SIONS
(125ngi) (12ngi)
e ot 16 o o (a) An effective procedure has been developed fectee electrochemical nitration of tyrosine irof#ins such as lysozyme and

myoglobin.

(b) Appropriate electrochemical parameters anctgeiy allow retention of activity of the enzyme thiconsequences in labelling,
immobilisation and biosensors.

(c) Nitration at low levels can be achieved sonathbelly in lysozyme but with consequent loss of enyactivity reflecting a change in
conformation although this does not lead to availgiof nitrotyrosine for antibody binding in an EBA assay.
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