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Trichobilharzia regenti is a neurotropic avian schistosome.
Schistosomula also migrate to the spinal cord of experi-
mentally infected mice (accidental hosts). There they are
entrapped and destroyed within 2–3 weeks after infec-
tion.1 We performed the transcriptomic analysis of the
infected spinal cord and confirmed the data by light sheet
fluorescence microscopy (LSFM). LSFM is based on optical
sectioning and therefore allows displaying the host-para-
site interaction in the context of the whole organ.
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Fig. 1: The fixed spinal cord before and after clearing.
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• Invasion of the mouse spinal cord by Tricho-
bilharzia regenti activated the immune response,
including the MHC II pathway.

• MHC II+ cells were not only in the proximity of
the parasite but in the whole spinal cord, mainly
along the vessels and in the meningeal areas. It
suggests the activated status of the whole organ.

• LSFM seems to be the method of choice for imag-
ing large tissue helminths in toto.

Transcriptomic analysis: Illumina RNAseq data, obtained
from control and infected spinal cords, were subjected to
differential gene expression analysis and subsequent en-
richment analysis using the KEGG pathway database.
LSFM: The tissue clearing protocol was adapted from Susa-
ki et al., 2015.2 The fixed spinal cords isolated from MHC II-
EGFP C57BL/6J knock-in mice were cleared with the CUBIC
method (Fig. 1) and nuclei stained with DRAQ5. Samples
were processed by Zeiss Lightsheet Z.1

The transcriptomic analysis indicated activation of the host immune response in the spinal cords infected by T. regenti mainly 7 and 14 days
post infection (dpi). Among others, the major histocompatibility complex II (MHC II) pathway-related genes (Cd74, H2-Aa, H2-Ab1, etc.) were
strongly upregulated.

The flow cytometry analysis revealed that potential source of MHC II are microglia.
Within this population, the expression peaked at 14 dpi. The immunohistochemical
detection also supported this hypothesis and showed MHC II+ microglia/macropha-
ges both in damaged parasite bodies and in the surroundings (Fig. 3).

References: 1: Hrádková & Horák (2002),
doi:10.1079/ JOH2002113; 2: Susaki et al.
(2015), doi:10.1038/nprot.2015.085

Fig. 2: A) The light sheet fluorescence microscopy imaging of the infected spinal cords. Schistosomula 
indicated with an arrowhead. B) The volumetric analysis of MHC II in the infected spinal cords.

We adopted LSFM to display and quantify
MHC II distribution in toto. MHC II+ cells were
spread through the infected spinal cord, and
only a few of them around the schistosomula
7 dpi. On the other hand, there was a massive
cluster of MHC II+ cells around the parasite
14 dpi. Surprisingly, cells expressed MHC II in
the whole spinal cord, mainly in perivascular
and meningeal spaces. The volumetric analy-
sis showed a more than 12-fold increase in
MHC II amount around the schistosomula
(Fig. 2).
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Fig. 3: A) Dynamics of MHC II+ microglia in the spinal cords (flow cytometry). B) Distribution
of MHC II in the spinal cord 14 dpi (IHC). Parasites indicated with a line, scale bar = 50 μm.
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