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The Structural Analysis of Oocyst Walls of Cryptosporidium, Toxoplasma, and Eimeria with
Mass Spectrometry and Microscopy

View Presentation Detail

Authors
Edwin M' Motaril; G. Guy Bushkin2;Jitender P. Dubey3; Catherine E. Costelloa; Phillips W Robbinsl; John Samuelsonl

lnstitutes
1^Boston lJniversity Schoo/ of Dental Medicine, Boston, MA;2 Massachusseffs tnstitute of Technotogy, Cambidge, MA;sAnimalParasiticDlseases 

Laboratory, IJnited State, Bettsvitte, MD;4Boston l)niversitySchoo/ of Medicine, Boston, MA

Introduction
Toxoplasma gondii ite that is infectious to humans and other animals, with the cat being the primary
host The oocysts o are shed in cat feces and after ingestion can cause severe infections in fetuses
and in patients with um spp. cause diarrhea in humans and animals. Eimeria is a major pathogen of
commercial chickens. Although numerous proteins have been identified in oocyst walls, there is no model for the wall
structure of these organisms.

Methods
Enter MethUnsporulated oocysts of Toxoplasma and Eimeria were prepared from infected cats and chickens,
respectively. oocysts of Cryptosporidium, which had been passaged through newborn calves, were purchased. oocysts
of each species were purified with a discontinuous CsC12 gradient. Oocysts walls were broken with glass beads and
washed with HPLC-grade H2o. For analysis of sugar polymers, one fraction was treated with NaoH to remove theproteins, ?-glucans were digested with zymolyase, and released sugars were examined by MALDI-TOF MS and GC/MS.
For lipid analysis, another wall fraction was extracte d in 2:1 chloroform/methanol overnighi, and analyzed with a Bruker
12-T solariX hybrid Qq-FTlcR MS. For protein analysis, a third wallfraction was digeste-d with trypsin and analyzed with
a Thermo-Fisher LTQ-orbitrap MS.ods

Preliminary Resu lts/Abstract
Using mass spectrometry, fluorescence microscopy and electron microscopy, we showed that roxoplas ma and Eimeria

lipids are predom which contain acyl chai
(Toxoplasma and r are polyhydroxylated (Eimeria). The fatty acyl chains may be made by thepolyketide syntha dinarily abundant in the oocysts and resemble polyketide synthases of
mycobacteria.
ooocyst wall a glucan hydrolase which contains a novel glucan-binding
domain at its s-rich and His-rich proteins belonging to classes which werefirst identified
under UV irra 

-rich proteins that can forrn dityrosines that are autofluorescent

our characterization of ?-1,3-glucan and acid-fast lipids in oocyst walls could represent a major breakthrough in theunderstanding of how these parasites make their walls, which are essential for transmission of tne parasite.
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Novel Aspect
Mass spectrometry showed that roxoplasma oocyst walls contain ?-glucans (like fungi) and acid fast lipids (likemycobacteria).
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