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NonNon--viral STI of worldwide importanceviral STI of worldwide importance
-- 200 million cases every year200 million cases every year

Modification Modification ofof vaginal vaginal ecologyecology predispositionpredisposition to HIV to HIV 
infection infection andand otherother STI. STI. 

PrematurePremature laborlabor, , PrematurePremature rupture, rupture, infertilityinfertility, cervical , cervical 
cancercancer..

Clinical manifestations:  asymptomatic to flagrant states . Clinical manifestations:  asymptomatic to flagrant states . 
Unknown factors of virulenceUnknown factors of virulence

OnlyOnly oneone treatmenttreatment: : MetronidazoleMetronidazole but but increasingincreasing appearenceappearence
ofof resistantresistant strainsstrains. . SideSide effectseffects

No vaccine...No vaccine...

TrichomoniasisTrichomoniasis
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Trichomonas vaginalisTrichomonas vaginalis

TV in 1845TV in 1845

(Martin et Muller, Nature 1998)(Martin et Muller, Nature 1998)

Facultative Facultative anaerobeanaerobe

HydrogenosomeHydrogenosome

Parabasalids

MolecularMolecular PhylogenyPhylogeny ssussu
rDNArDNA ((SoginSogin 1991)1991)

Primitive Primitive eukaryoticeukaryotic
organismorganism
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T. vaginalis as T. vaginalis as seenseen in culturein culture
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AmeboidAmeboid cellcellSwimmingSwimming cellcell

Petrin et al 1998

ClosedClosed relationshiprelationship betweenbetween pathogenicitypathogenicity andand adhesionadhesion



pH 4.6                     still swimming

Adjusted to pH 6.2     transformation to
adherent cells

Swimmers

swimmers + 
ameboids

pH 6.2

pH 4.6

Supernatant

Cells

-- AdhesionAdhesion versus versus timetime andand cellcell concentrationconcentration

-- AdhesionAdhesion versus pHversus pH
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GFP (Green Fluorescent GFP (Green Fluorescent proteinprotein))

GFPGFP ((Green Fluorescent Green Fluorescent ProteinProtein) ) isolatedisolated
fromfrom thethe jellyfishjellyfish AequoreaAequorea victoriavictoria waswas
foundfound to fluoresce to fluoresce underunder excitation, excitation, requiringrequiring
nono substratessubstrates or or coenzymzescoenzymzes. . (27 KD)(27 KD)--

.
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-- Fluorochrome produced by autoFluorochrome produced by auto--cyclizationcyclization of Ser65of Ser65--Tyr66Tyr66--Gly67Gly67

-- Excitation at 395 Excitation at 395 -- 470nm and emission at 509 nm470nm and emission at 509 nm

--Only oxygen is required for chromophore formationOnly oxygen is required for chromophore formation

-- Denatured form of GFP is not fluorescentDenatured form of GFP is not fluorescent



X par 35 et bonne X par 35 et bonne 
solubilitsolubilitéé

Augmente le Augmente le 
repliement et repliement et 

solubilitsolubilitéé

Souvent insolubleSouvent insoluble
fluorescencefluorescence

~30 ~30 nMnM
~4,000 mol~4,000 molééculescules

??~1 ~1 µµMMDetection limitDetection limit

489 nm489 nm395 et 473 nm395 et 473 nm395 nm395 nmExcitationExcitation

Bon repliement de Bon repliement de 
la protla protééine ine àà 3737°°

Bon repliement de Bon repliement de 
la protla protééine ine àà 3737°°

Bon repliement de Bon repliement de 
la protla protééine ine àà 3030--

3333°°
TT°°

7.07.0--11.511.5

(50% (50% àà 6.0)6.0)??

5.55.5--12 mais 12 mais 
diminution entre 4 diminution entre 4 

et 5.5 et 5.5 
pHpH

LL64 64 TT6565

II167167 SS175175AA163 163 TT167167 GG175175

FF64 64 SS6565

SS7272 VV163 163 II167167 SS175175mutationsmutations

EGFPEGFPmm--GFP5GFP5wtGFPwtGFP

PropertiesProperties ofof thethe differentdifferent GFPGFP

FITC 488 nm

??

x21x21

488 nm488 nm

Bon repliement de la Bon repliement de la 
protprotééine ine àà 3434°°

6.06.0--7.07.0

GG6565

AA7272

GFPmut3bGFPmut3b
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Vanacova  S et al Int J Parasitol 33 (2003)

--HomologyHomology withwith thethe metazoanmetazoan initiatorinitiator corecore promoterpromoter ((thethe TATATATA--lessless
promoterpromoter ofof thethe murine murine TdTTdT) ) (terminal (terminal deoxynucleotidyldeoxynucleotidyl transferasetransferase). ). HighlyHighly
conservedconserved

--ThreeThree 55 UTR UTR testedtested pAPpAPlucluc (750 x)(750 x) , , pTUBpTUBlucluc (30 000x) (30 000x) andand actinactin VIVI

PromoterPromoter structure for Trichomonasstructure for Trichomonas
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DNA DNA regulatoryregulatory sequencessequences



Construction Construction ofof thethe Trichomonas Trichomonas plasmidsplasmids
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55 andand 33 UTR UTR TubulinTubulin

55 andand 33 UTR AP 65UTR AP 65

55 andand 33 UTRUTR ActinActin VIVI

MM--GFP5GFP5

EGFPEGFP

GFPmut3bGFPmut3b

NeomycinNeomycin

BlasticidinBlasticidin



Expression Expression ofof GFP GFP fusedfused proteinsproteins in  in  Trichomonas vaginalis.Trichomonas vaginalis.

Contraste de phaseContraste de phase Contraste de phaseContraste de phaseRhodamineRhodamineGFPGFP GFPGFP RhodamineRhodamine

*
*

Vecteur GFPVecteur GFP Vecteur EF1Vecteur EF1 -- GFPGFP

*
*
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TheThe SNAPSNAP--TagTagTMTM TechnologyTechnology

Vecteur EF1aVecteur EF1a--GFPGFP

Substrat seul sur les diffSubstrat seul sur les difféérentes souches de TVrentes souches de TV

Souche B

Souche T1

SNAPSNAP--tagtag isis a a proteinprotein sequencesequence basedbased on on mammalianmammalian alkylguaninealkylguanine--
DNADNA--alkylalkyl transferasetransferase (AGT) (AGT) andand hishis substratesubstrate, a , a derivativederivative ofof
benzylguaninesbenzylguanines. . 
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eDHFReDHFR ((DihydrofolateDihydrofolate rrééductase)/ductase)/TrimethoprimTrimethoprim
A A chemicalchemical tag tag 

TheThe living living cellscells are are 
tranfectedtranfected withwith DNA DNA 
encodingencoding thethe proteinprotein ofof
interestinterest fusedfused to to thethe eDHFReDHFR..

UponUpon expression expression ofof thethe
receptorreceptor fusion, a fusion, a cellcell
permeablepermeable ligand (TMP) ligand (TMP) 
coupledcoupled to a to a detectabledetectable tag tag 
isis addedadded to to thethe medium . medium . 
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Eduardo 
Kac

GFPGFP:  :  FewFew fluorescent fluorescent cellscells

transienttransient expressionexpression

ItIt s s easiereasier to to getget green green rabbitrabbit thanthan green green 
TrichomonasTrichomonas


