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Abstract

Huntington’s disease is a neurodegenerative autosomal dominant disease caused by an expansion of ’ _ , _ WT BACHD B
a CAG repeat in the huntingtin gene. This results in an expanded polyglutamine repeat in the | A ,20kb 5 flanking 170kb Human HTT Gene _ 20kb 3 flanking t SST Old
Huntingtin protein. There is loss of motor control, psychiatric and cognitive deficits in HD. The main 1 67 A lg' 1509
brain regions that prlmar!ly degenergte are the striatum an_d corte>§, V\_/here striatal medium spiny 240kb Human BACS § )
neurons and parvalbumin expressing neurons and cortical projection neurons are affected, B 100 -
respectively. Cortical pyramidal neurons are modulated by cortical interneurons and project to the i g
striatum to modulate the function of medium-spiny neurons to control motor activity. Staining of human ! K T
HD tissue revealed interneuron cell loss in the motor cortex. However, studies in a mutant huntingtin LoxP LoxP S s0- [
expressing mouse model showed no decrease in interneuron numbers but a decrease in the marker g
proteins that define these cell types and a decrease in their cell size in motor cortex. To reconcile C St . é 0
these findings, we used the bacterial artificial chromosome full-length human mutant huntingtin X J 3 WT BACHD
expressing mouse model which replicates the loss of motor control, psychiatric issues, and cognitive Tg Wt Tg Wit Tg Wit Genotype
deficits seen in human patients. The BACHD model also shows a significant decrease in the striatal B
and cortical volume as the behavioral phenotypes worsen with age. We have analyzed whether there C PVB Old
are changes in cell number of somatostatin and parvalbumin interneuron types in the cortex of 460 kDa “‘g
BACHD mice at 2-3 months and 13-15 months of age. We did not observe significant changes in — P— CamEED 1C2 o 2007
parvalbumin and somatostatin cell number between BACHD and WT mice at either age. =08 Kha X% .
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- . { [:‘_,i S Figure 5. The number of parvalbumin- and somatostatin- expressing cells remain unchanged in the
5 E’"oo Figure 3. BACHD mice harbor a full-length mutant human huntingtin gene flanked by LoxP motor cortex of 15-month-o|d BACHD mice. (a) Representative 10x confocal images qf somatostatin- and
1 < | sites. (a) BACHD mice genetic construct. The LoxP sites are recognized by cre-recombinase. In the parvalbumin-expressing interneurons in the motor cortex of both wildtype and BACHD mice. B-C.
WT BACHD WT BACHD presence of cre-recombinase driven by a cell-type specific promoter, the human huntingtin gene will Quan_tltatlon Of+the numbe& of (b) SOTbatOS.tatm'eXpr?SS'ng (SST) |nterneurons_(p:O.9639, t£6):0.04713,
be floxed out, allowing for cell-type specific knockdown of the human huntingtin gene. (b) Western SEM= 0.9600 + 20.37) and (c) Parvalbumin-expressing (PVB) interneurons (p=0.7354, 1(6)=0.3541,
E SOM Perimeter : o ) : SEM=8.828 + 24.93) in the motor cortex of 15-month-old BACHD and wildtype mice. n=4 per genotype.
160, blots showing the presence of expanded polyglutamine in BACHD (Tg) mice, and not present In D . . . . . . ,
z ) : ) : . : : . ata passed normality tests using the Shapiro Wilk tests. Data was analyzed using the unpaired Student’s t
8 Rallapalle et wildtype mice using the 1C2 antibody. Monoclonal antibody 2166, which recognizes polyglutamine test
% 100{ % al., 2021 repeats, shows the presence of both wildtype and mutant huntingtin in the BACHD mice, relative to
e = wildtype mice which possess only the endogenous mouse huntingtin.
Figure 1. Striatal SST cells are spared in BACHD mice. IHC S o yP P Y J J Su mimn ary
confocal images showing SST cells in (a) WT mice, and (b) BACHD. g . .
The two genotypes have similar (c) counts, (d) area, and (e) . 6 | | InterneurOnS N the I\/IO'[OI’ COrteX Of Young |\/|IC6
perimeter. Wi BReHD « HDis a neurodegenerative disease that affects mainly the striatum in the brain
A B « The BACHD mouse model recapitulates the motor, cognitive, and psychiatric deficits in HD
" " " " « BACHD mice display atrophy in the striatum (similar to what is seen in HD)
N SST Youn _ _ _ . . . . .
Strlatal Parval b umin Intern eurons In BACH D mice £ J  In BACHD mice striatal parvalbumin-expressing cell are lost like what is seen in HD patients
- BACHD c 5V Count D BV Area o 100- * In both BACHD mice and HD patients, somatostatin-expressing cells are not lost
80 > 400, 5 80 - . « Parvalbumin- and somatostatin-expressing interneurons are not lost in the motor cortex of the
L *x 8 * ~ . BACHD mouse model
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IHC confocal images showing PVB cells in (a) WT mice, and (b) g 0 5 in Huntington's disease mouse models. J Neurosci, 33(17), 7393-7406.
BACHD. BACHD mice have lower (c) count, (d) area, and (e) ol | o o 100- % https://doi.org/10.1523/JNEUROSCI.2137-12.2013
perimeter than in the WT mice. WT BACHD [ .
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enotype
« Perfusion — perfused with 0.01M phosphate buffered saline and 4% paraformaldehyde, and cryoprotected in : : : . : .
SUCrOSe P PHBSP P Y Yo Figure 4. Somatostatin-expressing and parvalbumin-expressing cell numbers are unaltered in 2-3- | Rallapalle V, King AC, Gray M. BACHD Mice Recapitulate the Striatal Parvalbuminergic Interneuron
. Sectioning — sectioned at 40um using a microtome month-old BACHD mice. (a) Representative 10x confocal images of (top) somatostatin- and (bottom) | LOSS Found in Huntington's Disease. Front Neuroanat. 2021 May 24;15:673177. doi:
. Immunofluorescence — Parvalbumin (Swant PV 235, 1/1500) and Somatostatin (BMA Biomedicals, T-4103, parvalbumin-expressing interneurons in the motor cortex of both wildtype and BACHD mice. B-C. Quantitation of | 10.3389/fnana.2021.673177. PMID: 34108866; PMCID: PMC8180558.
1/500) Goat anti rabbit cy3 (Jackson Immuno Research 111-165-003, 1/250) Goat anti mouse 488 (Invitrogen, the number of (b) _Somatostatln-expre3_3|ng (SST) interneurons (p=0.4727, t1(11)=0.7441, SEM= 7.7Q9 + 10.36) . .
A11029, 1/250) and (c) Parvalbumin-expressing (PVB) interneurons (p=0.9644, t(11)=0.4567, SEM= -1.068 + 23.38) in the motor | SPampanato, J., Gu, X., Yang, X. W., & Mody, |. (2008). Progressive synaptic pathology of motor
. Confocal imaging — 10x images were taken for analysis cortex of 2—-3-month-old BACHD and wildtype mice. n=6-7 per genotype. Data passed normality tests using the | cortical neurons in a BAC transgenic mouse model of Huntington's disease. Neuroscience, 157(3),

. ImageJ analysis — counted using the cell counter plugin Shapiro Wilk tests. Data was analyzed using the unpaired Student’s t test. 606-620. https://doi.org/S0306-4522(08)01365-1 [pii]
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