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Immunohistochemical phenotypes of huntingtin-associated protein 1 in the enteric nervous

system of adult mouse

(FRER~ 7 A DIFEMRERIZE T 5 HAPI O E LR R RE)

(ZF]

Huntingtin-associated protein 1 (HAP1) is a neural huntingtin interactor and being
considered as a core molecule of stigmoid body (STB). Brain or spinal cord regions with
abundant STB/HAP1 expression are usually spared from neurodegeneration, whereas the
regions with little STB/HAP1 expression are always neurodegenerative targets. The enteric
nervous system (ENS) can act as a potential portal for pathogenesis of neurodegenerative
disorders. To date, the expression of HAP1 and its neurochemical characterization have
never been examined there. In the current study, we determined the expression and
immunohistochemical phenotypes of HAP1 in ENS of adult rodents using Western blotting
and light/fluorescence microscopy. HAP1 immunoreactivity was strongly expressed in both
myenteric and submucosal plexuses of ENS. STBs were observed in the cytoplasm of most
of the HAP1-immunoractive (ir) cells in ENS. In myenteric plexus, a large number of
calretinin, calbindin, NOS, VIP, ChAT, SP, somatostatin, and TH-ir neurons showed HAP1
immunoreactivity. In contrast, most of the CGRP-ir neurons were devoid of HAPI-
immunoreactivity. In submucosal plexus, almost all the cholinergic secretomotor neurons
containing ChAT/ CGRP/ somatostatin/ calretinin, non-cholinergic secretomotor neurons
containing VIP/TH/calretinin and vasodilator neurons containing VIP/calretinin express
HAPI1. Our current study is the first to clarify that HAP1 is highly expressed in excitatory
motor neurons, inhibitory motor neurons, and interneurons but almost absent in sensory
neurons in myenteric plexus. While, HAP1 is expressed in all neuronal subgroups of
Meissner's plexuses. These suggest that due to lack of putative STB/HAP1 protectivity, the
sensory neurons (Dogiel type II) might be more vulnerable to neurodegeneration than
STB/HAP1-expressing Dogiel type I neurons in myenteric plexus and
secretomotor/vasodilator neurons in Meissner’s plexuses. Our current results may reflect the
involvement of HAP1 in modulation of excitatory and inhibitory motor neuron functions in
myenteric plexus and the secretomotor and vasodilator functions of submucosal neurons. It
will be of great interest to elucidate the physiological or pathological roles of HAP1 in ENS.
Our current results might lay a basic foundation for future studies that seek to clarify the
physiological/pathological effects of STB/HAPI in the ENS.
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Tmmunohistochemical phenotypes of huntingtin-associated protein 1 in the enteric nervous system of adult mouse
(ﬁﬁéﬁ" ?XUDH%M*%—FL%W'B HAP1 Ofaeiamsd Z”—?EE’J%W/EE)

S OLERASER R4 (EEE%?JWUD%A ﬁ%ziz_ﬁﬂ‘pﬂ%%‘rﬁm%% 'C’Ei‘ﬁ‘é )

Immunochistochemical expression and neurochemical phenotypes of huntingtin-associated protein 1 in the myentenc
plexus of mouse gastrointestinal tract.
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In this study, the applicant examined the detailed expression and immunohistochemical phenotypes of |

huntingtin-associated protein 1 (HAP1) in the enteric nervous system (ENS) of adult mice using Western
blotting and immunchistochemistry. HAP1 immunoreactivity was strongly expressed in both myenteric and
submucosal plexuses of ENS. Stigmoid body (STB) was observed: in the cytoplasm of most of the
HAPl-:mmunoractNe (ir) cells in ENS. The STB/HAP1-ir cells exhibited attributes of neurons but not of glial
or Cajal cells in ENS. In myenteric plexus, a large number of calretinin, calbindin, NOS, VIP- ChAT: SP,
somatostatin, and TH-ir neurons showed HAP1 immunoreactivity. In contrast, most of the CGRP-ix neurons
were devoid of HAP1-immunoreactivity. The applicant also showed that almost all the cholinergic secretomotor
neurons contammg ChAT/ CGRP/ somatostatin/ calretinin, non-cholinergic secretomotor neurons containing
VIP/TH/calretinin and vasodilator neurons containing VIP/calretinin express HAP1 in the submucosal plexus.

Taken together, this study is the first to clarify that HAP1 is highly expressed in excitatory motor neurons,
inhibitory motor neurons, and interneurons but almost absent in sensory neurons in myenteric plexus. While,
HAP1 is expressed in secretomotor and vasodilator neurons but not in putative sensory neurons of Meissner’s

- plexuses. These suggest that due to lack of putative STB/HAP1 protectivity, the sensory neurons (Dogiel type
II) might be more vulnerable to neurodegeneration than STB/HAP1-expressing Dogiel type I neurons in
myenteric plexus and secretomotor/vasodilator neurons in Meissner’s plexuses. These results may reflect the:
involvement of HAP1 in modulation of excitatory and inhibitory motor neuron functions in myenteric plexus
and the secretomotor and vasodilator functions of submucosal neurons. It will be of great interest to elucidate
the physiological or pathological roles of HAPY in ENS. The current results might lay a basic foundation for
future studies that seek to clarify the physiological/pathological effects of STB/HAP1 in the ENS.
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