UnAAgLa

IWalATINT: MRG4880109

‘%aiﬂidm‘i: miﬁﬂ‘mmil,llﬁU%Ltﬂaﬂmoi’]wam’m Nonapeptide Repeats 283 Bordetella
pertussis Adenylate Cyclase Toxin LilasuiuLAaLT e

Town3ey uazaonW: 87170 UNAMNT ABLNFTARAT W Inendsdatng

E-mail Address: nsarawut@yahoo.com

Teuzalaseny: 2 1

mu’i%’mﬁﬁi‘mqﬂizmﬁﬁaﬁﬂmmimﬁ‘ﬂuLLﬂmImds”mmaodm RTX w84 Bordetella
pertussis Adenylate Cyclase Toxin hasuniuuaaidon lagldia3auassves Naive scFv
phage antibody tievinl1E@aLdeny antibodies AsanTnsuRL RTX subdomain Tuauwiae
gall lUs@uuuia 100 KDa 289 CyaA-RTX %aﬁu’%nmﬁé’fvﬁ‘uLLﬂaLs‘fislaJa%ivl,@TQﬂLLamaaﬂlu
E. coli "L@TEULLuuﬁazmmfﬂ"l@T wazwuithdansgndesaaislasanladlsdeald nsld
waasToululSumszauiadluans mmm"ﬁ’;Uﬁ"uE?amigﬂﬁwmsl"l,ﬁaﬂ’hmﬂ%é"aﬁ'ug'a
ewlndls@les wananiinavasunaduudindsiuauanudute  weaslwifiuisunuin
22ILAALTINAANNAINIVRILATIRTIVBILUTA ﬁnmmumeaumuiﬁiﬁuﬁgnﬂamamm
1ot 1wl 13 Tas@i% RTX subdomain #ianafianusansnlumitasaaosanes de8eng
goslasunmsansiuiduinasdusnwasans zn metalloprotease aald mydanwisaliln
auaaludulasiaiazunia wiam3ltwa-wandvedlunisinsnmsyasuuas
1a398379 mazslﬁ*’ﬂ’agaL%aﬁnmn%w,ﬁ'mﬁ'um']ué’uﬁuﬁi:m'}ﬂmoa%ﬂaLLa:miﬁ'mu"naa
11564 CyaA %38 ACT ¢

Anan : Adenylate cyclase toxin, Bordetella pertussis, RTX, Proteolytic degradation, Phage

antibody



Abstract

Project Code: MRG4880109

Project Title: Studies on Calcium-dependent Conformational Change of the Nonapeptide
Repeats Domain of the Bordetella pertussis Adenylate Cyclase Toxin

Investigator: Sarawut N. Nukoolkarn, Faculty of Pharmacy, Silpakorn University

E-mail Address: nsarawut@yahoo.com

Project Period: 2 years

This project aims to study the structural change of the RTX domain of the B. pertussis
Adenylate Cyclase Toxin upon calcium binding. Naive Single chain variable fragment (scFv)
phage antibodies were generated. These antibodies will be a valuable tool to study the
detailed calcium-dependent conformational change of the ACT. A 100-kDa RTX (Repeat-in-
ToXin) fragment (CyaA-RTX) containing a number of putative calcium-binding repeats was
expressed as a soluble form in a protease-deficient E. coli strain BL21(DE3)pLysS, was found
to be highly sensitive to proteolytic degradation. The addition of calcium ions in a millimolar
range into the CyaA-RTX preparation could significantly prevent the degradation when
compared to certain protease inhibitors. Moreover, levels of proteolytic degradation were
dependent on calcium concentrations, implying an important role for calcium-binding sites in
the RTX subdomain for structural stability. Patterns of protease-resistant fragments of the
purified RTX protein suggest the possibility that the 100-kDa RTX subdomain contains an
autocleavage activity. At this stage, it remains a challenge for experimental approaches to
prove whether the CyaA-RTX protein is a Zn metalloprotease. X-ray crystallography of the
protein or epitope mapping by phage display technology would pave the way to an

understanding of the detailed mechanisms of CyaA in terms of structure-function relationship.
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