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Microsporidia

‘\/ Unicellular eukaryotes
v Obligate intracellular parasites
v Opportunistic infections in human

v' Environment al- resistant spores with a unique
Invasive apparatus (polar tube)

Encephalit ozoon hellem
v Human: the unique known mammalian host

v’ Zoonotic opportunistic infection
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Cell wall proteins identified in
Encephalitozoon spp

+ | n E. cunicull | n E. Intestinalis

(Bohne et al., 2000) (Hayman et al., 2001)
1 gene encoding 2 genes encoding

v ECSWP1 (450 aa,46 kDa) v EISWP1 (388 aa, 41kDa)
v EiISWP2 (1002 aa, 107 kDa)

Labelling restricted to the electron- dense exospore
Signal peptide: 18 aa
Conserved N-terminal regions
Specific C-terminal parts

EcSWP1 EiSWP1 EiSWP2

5 repeats Gly and 34 aa 50 repeats Glu and Asp-
Ser-rich of 16 aa rich of 12- 15 aa




Identification of a swpl gene in
Encephalitozoon hellem

‘ Southern blot experiments suggested E. hellem contains a swpl
homologous gene (Bohne et al., 2000)

Cross reactivity with antibodies raised against Encephalit ozoon
Intestinalis exospore (Mab1lE4)

1. non- infested
HFF cells

2. HFF- Ec

E. hellem spores 3. HFF- Ei
4. HFF- Eh




Strategy used to amplify the
ERSWPI gene

7 7

OligodT

3'UTR

5
Coding region : 1530 bp
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M KLSLLLSLASFTAVLANQRPR: - - VSSSKYFQONNL L GSRFQNEVQRL [JARRV
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VPLNJDYELKTPI | NMGERI FEFLKNYEDQYKKAWLFLTRI LSQ DGFAPSYPSADYEP
VAQRODI ELKTPI' | LMGERI YEFLKNYEDQYKKAVLLFLTNI LSQ SGFNPVFPGGDYDA
TPLRADAELRVPI | NMGERI YEFLKNYEDQYESAVTLALNNI LSQVSGFNPI FAGADYAA
k khkEFh Fhkhkhkhkhkhkhkhkhkhkhhdhhhdkrkhkhkhkhkhkhkdkddddrrrrkkhkhkhkhkhkddkd*x *rkxkxxkx *

LI EQLETLGVTVPSNVAADL AAL DAAEATSLAGTI RANAQKVI GDLLARVNTMIYLDLMS
LI EQLKTLGVTVPANTAAEL AAI DAAESSAL TRAI QANAQKVI SDLLTRVSAMIYLDI MS
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LVTSGLFASQVTSAFSNTQPI | TI AGNDLFTKQVAVFQRLPGTLPSAAI TAI TNALQANK
LVNSGLLASQVSSVFNNI QP! | TI TGNDLFAKQVAVFKI PGTLPSAAI TAI TNALQGNR
LI NSGLFASQ SSAFSNTQPVI TI ASNDL YAKQVAVFQRI PGTLPAAAVTAI TNALQTNR
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TNFVTFFTTQTSNLQTSVONSLTTLI SELEKLATDTETAFTAFANAEI SALI SRI FPTST
NNFATFFTTQATTLQTNVONI LTALTTALTTLTNSTSTEFTTFANSEI AALAARI FPATT
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Characteristics of Encephalitozoon
SWPs

Protein

Length
(amino acids)

Precursor Mature
protein

Nb of
potential O-
glycosylation

sites

EcSWP1

EiSWP1

EiSWP2

EhSWP1




| mmunolabelling with antisera raised
against recombinant proteins

‘ Mab1E4 Anti- EnSWP1N Anti- EhSWP1C

! « 60 kDa
* 55 kDa
NI Ec Ei Eh NIR EcREi REh NI Ec Ei Eh

v Identification of 2 major bands (60 and 55
kDa) in E. hellem

v Anti- EnSWP1N cross react with EcSWP1
and EISWP1

v EhSWP1 is localized in the spore wall




| mmunolocalization In Transmission
Electron Microscopy

+

EhSWP1 is localized In the exospore




Genotyping E. hellem isolates by analysis of the
region encoding the C-terminal end of SWP1

+

—
\

EhD EhV213 EhV242 EhV257

v PCR amplification from genomic DNA : 2 bands for each isolate

v By RT- PCR, 2 transcrits are obtained for each isolate

1. Intra- isolate variability

-Didier-s
- Di di er -

-Didi er-
-Di di er-

-Di di er-
-Di di er -

-Di di er -
-Di di er-

TTASGDNNSGSTGGEDDT GDEGDGGEEEETPEEEEGDEEEEDP
TTASGDNNSGSTGGDDTGDEGDGG:I:I:I:SPI:I:I:I:I:SRKQ?SI QKPKKGLRNKRQTLPVYP
**************************** *kk*k*%x
VTALLNTI KEEGEKL GKAAI\/EEVMTAI KEQGT TQGAEAVQEMVDAVKNEADT
DRESPKAI LTALLNTI KEEGEKL GKAAMKEVMVDAVKSEADTKKTETVEDI LNKVKDEVDT
:******************* * k% * * : *-
KKTETVDEI LSKVKDEADTKKTETVTEI I\/DKVKTEADTKKTDTVTEI I\/EKAKETV\EAGKS
KKTETVTEI MDKVKTEADGKKADTVTEI MNEVKTEGETEVDKI VKEF EEAKTAYEEKE

*kkk k% ** k% k%% ** -****** -**** - k. * * -* %k - %

S

54.7% of identity



The 60 kDa band iIs recognized by Ab
raised against the 26 AA Insertion

+

Anti-EhSWP1C Anti-EhSWP1C (26 AA)

<€ 60 kDa <€ 60 kDa
€ 55 kDa
Eclei lEn Ec lEi BEn




2. I nter-isolate variability

EhVv242- S
EhV257- S
Eh-Di dier-S
EhV213-S

EhV242-S
EhV257- S
Eh-Di dier-S
EhV213-S

EhVv242-S
EhV257- S
Eh-Di dier-S
EhV213-S

EhV242- L
EhV257- L
Eh-Di dier-L
EhV213-L

EhV242- L
EhV257- L
Eh-Di dier-L
EhV213-L

EhV242- L
EhV257- L
Eh-Di dier-L
EhV213- L

TTASGDNNSGSTGEDDTGDEGDGGEEEETPEEEEGDEEEEDPVTALLNTI KEEGEKL GKA
TTASGDNNSGSTGEDDTGDEGDGGEEEETPEEEEGDEEEEDPVTALLNTI KEEGEKL GKA
TTASGDNNSGSTGEDDTGDEGDGGEEEETPEEEEGDEEEEDPVTALLNTI KEEGEKL GKA
TTASGDNNSGSTGGDDTGCGE- - - GEEEDGGEEESPEEEEEDL L TALLNTI KEEGEKL GKA

AMEEVMT Al KEQGT TQGAEAVQEMVDAVKNEADTKKTETVDEI LSKVKDEADTKKTETVT
AMEEVMT Al KEQGT TQGAEAVQEMVDAVKNEADTKKTETVDEI LSKVKDEADTKKTETVT
AMEEVMTAlI KEQGT TQGAEAVQEMVDAVKNEADTKKTETVDEI LSKVKDEADTKKTETVT
AMEEVMTIAlI KEQGT AQGT EAVEEVMKAVKNEADTKKTTTACElI MDAVKNEVDTKKTTTAQ

El MDKVKTEADTKKTDTVTEI MEKAKETVWEAGKSS

El MDKVKTEADTKKTDTVTEI MEKAKETWEAGKSS
El MDKVKTEADTKKTDTVTEI MEKAKETWEAGKSS 500 b p band
El MDAVKTEAEGKKTETVTEI MNKAKETWGAGKSG

TTASGDNNSGSTGGDDTGDEGD- - GGEEEESPEEEEESRKQRSI QKPKKGLRNKRQTLPV
TTASGDNNSGSTGGDDTGDEGD- - GGEEEESPEEEEESRKQRSI QKPKKGLRNKRQTLPV
TTASGDNNSGSTGGDDTGDEGD- - GGEEEESPEEEEESRKQRSI QKPKKGLRNKRQTLPV
TTASGDNNSGSTGGDDT GDEGEEEDGGEEESPEEEEESRKQRSI QKPKKGLRNKRQTLPV

YPDRESPKAI LTALLNTI KEEGEKL GKAAMKEVVDAVKSEADTKKTETVEDI LNKVKDEV
YPDRESPKAI LTALLNTI KEEGEKL GKAAMKEVMDAVKSEADTKKTETVEDI LNKVKDEV
YPDRESPKAI LTALLNTI KEEGEKL GKAAMKEVVDAVKSEADTKKTETVEDI LNKVKDEV
YPDRESPKAI LTALLNTI KEEGEKL GKAAMKEVVDAVKSEADTKKTETVEDI LNKVKDEV

DTKKTETVTEI MDKVKTEADGKKADTVTEI MNEVKTEGETEVDKI VKEFI EEAKTAYEEKE
DTKKTETVTEI MDKVKTEADGKKADTVTEI MNEVKTEGETEVDKI VKEFI EEAKTAYEEKE
DTKKTETVTEI MDKVKTEADGKKADTVTEI MNEVKTEGETEVDKI VKEFI EEAKTAYEEKE
DTKKTETVTEI MDKVKTEADGKKADTVTEI MNEVKTEGETEVDKI VKEFI EEAKTAYEEKE

600 bp band




EhSWP1 Is a good target for genotype

+

analysis

E. hellem isolate
Marker

EhDidier | EhV242 EhV257 EhV213

ITS 1A 1A 1A 1A

SSU rRNA 1A 1A 1A 1A

PTP1 1A 1A 1A 1B

SWP1 1A 1A 1A 1B

SWP1 as PTP1 is more discriminating than ITS or SSU rDNA




In prospect

+

1. Southern blot analysis (2 genes?)

2. Use of EhC-terminal specific recombinant
proteins in serodiagnostic studies

3. I nvolvement of SWP1 in cell invasion ?
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M_KLSLLLGLANFTAI LAGGERRRSGLLQCSANGSRYFREQNLL G KYKDDVKRL CGERP
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SSDVHDESSSHSSSSSDCKPRRRRHHRRYEDSCSFGSSDCDDSSTYSSCVSSECSPPCRP
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EGPHPSESSSCSSSCSEECGRRRFPG RDDCEYSSWDACCSS- - - - SWDECTDSTPCTTP
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VPLNCDYELKTPI | NMGERI FEFLIKNYEDQYKKAWLFLTRI LSQ DGFAPSYPSADYEP
VAQRCDI ELKTPI | LMGERI YEFLIKNYEDQYKKAVLLFLTNI LSQ SGFNPVFPGGDYDA
TPLRCDAELRVPI | NMGER! YEFLKNYEDQYESAVTLALINNI LSQVSGFNPI FAGADYAA
* * % * % IR b I b I b I b I b I b I b I b I b b I b I b b I b b I b b I b I b I b I b b **kk k%% *
LI EQLETLGVTVPSNVAADLAAL DAAEATSLAGTI RANAQKVI GDLLARVNTMCYLDLMS
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R IR b I I 2 I b b b S b b I I I I I I S S S I R S R Ak I b b b b I I b I I *kkkkkk k%
LVTSGLFASQVTSAFSNTQP! | TI AGNDLFTKQVAVFQRL PGTLPSAAI TAI TNALQANK
LVNSGLLASQVSSVFNNI QP! | TI TGNDLFAKQVAVFQKI PGTLPSAAI TAI TNALQGNR
LI NSGLFASQ SSAFSNTQPVI TT ASNDL YAKQVAVEQRI PGTLPAAAVTAI TNALQTNR
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SWD1
EhR1

SVR1
EhD1



TTASGDONNSGSTGGEDDTEDEGGGEEEEETPEEEEGDEEEEDP
TTASGDNNSGSTGGEDDT GDEGDGGEEEESPEEEEE SRKQBSIQKPKKGLRNKRCWLPVYP

**************************** *kk*k*%x

VTALLNTIKEEGEKLGKAANEEVNWAIKECEWTCEAEAVCENNDAVKNEADT
DRESPKAILTALLNTIKEEGEKLGKAANKEVNDAVKSEADTKKTETVEDILNKVKDEVDT
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