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Research Objective ______Resuts

Investigate sex-based differences in metabolically associated proteins from spring a. Skeletal b. Cardiac
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emergence black bear skeletal muscle, cardiac, liver, and kidney samples. = M | =)
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Figure 1. American Black bear-female and male in summer grasses (STEPHEN J. KRASEMANN / SCIENCE PHOTO LIBRARY) @ 18- Q 18-
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 During long periods of physical inactivity and fasting, humans suffer many negative C 16- c 16-
physical consequences like loss of muscle mass, bone mineral density and ; -
impairment in other body systems!. ﬁ ﬁ
* Animals who undergo hibernation do not have these same negative effects, t_; 14- TT! 14-
possibly due to their metabolic suppression?. = =
* Black bears are an ideal model to investigate these mechanisms given their E Male Female B Male Female
comparable size to humans and mild core body hibernation temperatures3. 2 2
e Sex based differences in metabolism and therm ogenesis have been observed in Figure 3. Normalized intensities in arbitrary units (au) of citrate synthase in skeletal muscle, cardiac, kidney, and liver, compared across male
b hib ti 4 and female spring emergence samples. 3a: Skeletal muscle showed no difference in citrate synthase across sexes. 3b: Cardiac showed no
€ar hibernation™. difference in citrate synthase across sexes. 3c: Liver showed no difference in citrate synthase across sexes. 3d: Kidney showed no difference
e Howeve r, it is unknown if this greater therm ogen ic and metabolic f|ex|b|||ty IS in citrate synthase across sexes. Statistics used for analysis is Mann-Whitney U test to compare both sexes with false discovery rate
. . correction (n=3-6).
supported by fundamental metabolic differences between females and males.
* To translate biomedical aspects of hibernation to humans any future hibernation- » Citrate synthase normalized intensities showed no significant difference between
based therapeutics need to consider sex-based differences and caveats, as there sexes for all tissue types during spring emergence.

are fundamental sex-based differences in molecular biology and biochemistry in

human physiology like differences in body size-related mitochondrial volume
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M.eaSl:]rerze.n’: O:;thz maxgnal activity of citrate synthase can be used as a proxy for a. Cytochrome b-c1 b. Large ribosomal
mitochondrial abundance®. complex subunit 7 (LIV) subunit uL6 (CAR)
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o) | - i Figure 2: Normalized intensities in au of kidney compared across hibernation (Hib), spring E _T_ c
=z 2 emergence (SpEmer), and summer (Sum). Kidney showed a significant decrease in citrate —
c i synthase relative abundance in SpEmer and Hib compared to Sum. Statistics used for
— 1 4- analysis is ANOVA post hoc Dunn’s multiple comparison or Kruskal-Wallis test to compare 12.8 Mal F ' | 10.0 Mal F ' |
: all physiological states (n = 5-10). aie emaie aie emaie
: : : Figure 4. Normalized intensities in au of cytochrome b-c1 complex subunit 7 (Cyt b) and large ribosomal subunit uL6. (Ribo) 4a: Liver cyt b
Hib SpEmer Sum shows a significant decrease in relative abundance in females compared to males (p=0.0304). 4b: Cardiac ribo shows a significant increase

in relative abundance in females compared to males (p=0.0488). Statistics used for analysis is Mann-Whitney U test to compare both sexes

e Cytochrome b-cl complex subunit 7 in liver and large ribosomal subunit uL6 in

We hypothesize that there will be sex-based differences in metabolically associated cardiac showed significant differences between sex.
proteins found between male and female black bear spring emergence samples. * Of the thousands of proteins compared for each tissue had seven or less significant
results, with no overlap in results between tissues.

Methods and Materials

* Black bear cardiac muscle, skeletal muscle, liver and kidney tissues from spring
emergence, summer, and hibernation samples were derived from the UAF tissue * The citrate synthase results suggest that it is possible that there is no significant
bank. difference in mitochondrial density between sexes.

« Samples were sent to University of Arkansas Medical Sciences (UAMS) for * Other finding show that there is possibly some differences in relative abundance of
quantitative data-independent acquisition (DIA) analysis with an Orbitrap Astral in proteins between sexes, but small sample size must be taken into consideration, as
collaboration with the IdEA National Resource for Proteomics. well as the lack of significant duplication of results across organs.

Author Affiliations References

aUniversity of Alaska Fairbanks Depa rtment of Biology and Wildlife TKangalgil, M., Ulusoy, H., & Ayaz, S. (2024). Acute skeletal muscle wasting is associated with prolonged hospital stay in critical illness with

. . . ’ . . . brain injury. Neurocritical care, 41(3), 916-924.

bUnlverS|ty of Alaska Fairbanks, Institute of Arctic BIOlogy 2Lohuis, T. D., Harlow, H. J., & Beck, T. D. I. (2007). Hibernating black bears (Ursus americanus) experience skeletal muscle protein balance
during winter anorexia. Comparative Biochemistry and Physiology Part B: Biochemistry and Molecular Biology, 147(1), 20-28.

Ac kn Owle d eme nts 3Tgien, @., Blake, J., Edgar, D. M., Grahn, D. A., Heller, H. C., & Barnes, B. M. (2011). Hibernation in black bears: independence of metabolic
suppression from body temperature. Science, 337(6019), 906-909.
4Shimozuru, M., libuchi, R., Yoshimoto, T., Nagashima, A., Tanaka, J., & Tsubota, T. (2013). Pregnancy during hibernation in Japanese black

This publication was supported by an Institutional Development Award (IDeA) from the National Institute bears: effects on body temperature and blood biochemical profiles. Journal of Mammalogy, 94(3), 618-627.

of General Medical Sciences of the National Institutes of Health under gra nt number P20GM103395 SMontero, D., Madsen, K., Meinild-Lundby, A. K., Edin, F., & Lundby, C. (2018). Sexual dimorphism of substrate utilization: differences in skeletal

: c arn : . . o muscle mitochondrial volume density and function. Experimental Physiology, 103(6), 851-859.
The contentis SOlely the responS|b|l|ty of the authors and does not necessarlly reflect the official views of 6Shepherd, D., & Garland, P. B. (1969). The kinetic properties of citrate synthase from rat liver mitochondria. Biochemical Journal, 114(3), 597-
the National Institutes of Health. 610.

© POSTER TEMPLATE BY GENIGRAPHICS® 1.800.790.4001 WWW.GENIGRAPHICS.COM



	Slide 1

