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Iepiinwn

To exkprikd cvompa tomov I (T3SS, Type three secretion system), eivor
évag eEeldIKELIEVOC HOPLOKOG UNYaVIoUOG, 0 omoiog Kabiotd kavd moAAd Gram-
apvnTikd Poktiplo vo ekkpivouv Kot vo doxetebovv Tollkég TPmTEIVES O©TO
KUTTOPOTAACHO. TOV EVKOPLVAOTIKOV EEVIOTH TOVC. Xto. putomafoyova Poktnpla to
HOVOTATL £KKplomg Kodikomoteitat amd ta yoviowa Arp (HR won pathogenicity) kot Arc
(HR xot conserved).

H mapovca epyacio acyoreiton pe tn dopukn pedétn m mpwteivng HrpA, n omoia
etvan por pikpn vépoelky mpwteivn tov T3SS g P. syringae pv. phaseolicola. H
HrpA eivar n xOpia dopkn mpwteivy 100 aymyov (pilus) tov T3SS, tov omoiov N
dopn powaler pe Tg yvwotég Perovoedeils odopég (needle) towv C{womaboydvwv
Baxtpiov, evd n ddpetpog Tov vroAoyileTon tepinov ota 6 £mg § nm Kot TO UNKOG
péypt 2 um. H avacvvdvacpévn mpoteivi HrpA aypiov tomov, vrepekppdotnke Kot
AmOUOVAOONKE HE YPOUOTOYPAPIO GLYYEVELNG. TN GUVEXEWL TPAYUATOTOMONKE
QUOIKOYNMKY Kol OOUIKN  HEAET) NG TPOTEIVNG, HeTAPAAAOVTOS  OLAPOPES
napapetpovs (pH, ovykévipwon, ypoévo avdamtvuéng, Oeppoxpacio) pe pebdoovg
KuKAKoU dypwtspot (CD), pacupatoskomniog vrephOpov pe petacynuaticpd Fourier



(FTIR), o¢aocpatookonmiog Raman (Raman spectroscopy), Kot TMAEKTPOVIKNG
pikpookomniog dtédevong vyning avéivong (high resolution TEM).

Emumhéov, mpaypotomombnke OSopkdg Kol QUGIKOYNUIKOS YOPAKTNPIOUOS TOL
petoAddypatoc HrpAACS oe d1G@opec GLVONKEG LE YPOUATOYPOPIO. HOPLOKNG
dmbnong, CD, okédaon aktivov X oe pkpéc yovieg (SAXS) kot high resolution
TEM. Eniong éywvov mpoomdbeieg KpuGTAAA®OONG TOV UETAAAAYLOTOG GE O1AQOPES
ouvOnKeG.

Téhog, axolovbnbnke TPp®TOKOALO amopdvmong tov aywyod tov T3SS (pilus) and
v P. syringae pv. phaseolicola, e 6xomd va peleTnBovV o1 dopKéG TOL 1O10TNTES LE
NAEKTPOVIKY| piKpookomio dEAevons vyning avaivong (HRTEM) kot va cuykptBovv
LLE T1G TOAVUEPIKES 1010TNTEG TTOV €YEL 1] avosLVOLOSUEVT HIpA va oymuatilel vaddeig
OOUEG LE YOPOKTNPIOTIKEG OLOCTAGELS OV KVUOIVOVTOL Ao TV UAKPO- 6TV Hikpo-
KMpoko. ZOUeove HeE TIC TOPATNPNOEL Amd TO NAEKTPOVIKO WKPOGKOTIO VYNANG
SWIKPITIKNG IKOVOTNTOGC, 1) TPOTEIVN AVTO-0pYAVAOVETAL in Vitro, oynuatiloviag widi
LE OOTAGELS TTOV LOLALOVYV GNUOVTIKA [LE TO OOLKA YOPUKTNPLOTIKA TOL 0ly®YOoD TOV
T3SS tng P. syringae pv. phaseolicola.

Youmepacpatikd, evod 1 HrpA mpoPAénetar cov a-eAMkogdng mpoTeivy, T0 PAcua
KUKAKOU d1ypmIcHOV TG, TaPoLGIALEL YapnAd m0cooTd a-éAKag evd potdlel TOAD
HE TO QACHO TOV ATONMAOUEVOV TpOTeiveoy. Ta TEepdpoto @oopaTooKoTiog
RAMAN, FTIR «xoat SAXS mov mpayuatomombnkoay, emiPefoidvovy  Tig
napatnproelg amo to CD.

Abstract

"Type III secretion systems (T3SSs) are needle-like structures used by Gram
negative bacteria to translocate bacterial proteins (effectors) into eukaryotic cells. The
T3SS pathway of plant pathogens is encoded by Arp (HR and pathogenicity) and Arc
(HR and conserved) genes.

The structural study of the HrpA protein, a small hydrophilic protein of the T3SS of
P. syringae pv. phaseolicola will be presented. HrpA is the major component of T3SS
pilus, a needle-like structure, whose diameter is about 6-8 nm and its length up to 2
pm. Recombinant wild type HrpA was overexpressed and purified by affinity
chromatography. Moreover, physicochemical and structural study of HrpA protein
was performed under different parameters (pH, concentration, shelf-life and
temperature) with CD, FTIR, Raman spectroscopy and high resolution TEM.

In addition, physicochemical and structural characterization of deletion mutant
(HrpAACS) also took place under various conditions with affinity chromatography,
CD, SAXS and high resolution TEM. Crystallization was also attempted with this
mutant under various conditions.

Finally, the pilus of P. syringae pv. phaseolicola was purified in order to study its
structural properties with HRTEM and to compare them with those of polymerized
recombinant HrpA which forms fibre-like structures with nano- to micron scale
features. According to the HRTEM observations, the in vitro formed fibers strongly
resemble the structural parameters of T3SS pilus.



Whereas HrpA is predicted to be a highly a-helical protein, its CD spectra indicate
very low a-helical content and strongly resemble those of disordered proteins. Raman
spectroscopy, FTIR and SAXS also support the CD observations.

O IIpodedpog tov Tunpartog

A. BAaoGOTOLAOG



