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Seasonal fluctuations in food availability present major energetic challenges for wild primates, especially those living in
temperate regions. Increasingly, the gut microbiome is recognized as a vital mediator in how animals cope with spatially
and temporally changing dietary and energy demands. This microbial community in the gastrointestinal tract plays a
critical role in breaking down the otherwise indigestible fiber in plants.

Our research investigates how Japanese macaques (Macaca fuscata) adapt to these changes through their gut microbiome.
We integrated behavioral observations, nutritional analyses, meta-16S rRNA sequencing, and in vitro fermentation assays
to examine how seasonal dietary shifts influence both the composition and fermentative function of the gut microbiota. We
hypothesized that fruit- and seed-eating seasons would enhance fermentative ability for easily fermentable substrates (e.g.,
monkey chow), while leaf-eating seasons would enhance fermentative ability for fibrous substrates (e.g., mature leaves) .

Our results revealed that gut microbiome
composition shifted significantly with dry
weight intake of seed, fruit and mature leaf
(Fig A). For short chain fatty acid (SCFA)
production during leaf fermentation (Fig C),
we found a significant positive effect by the

dbRDA2
o

intake of mature leaf, suggesting that intake
of mature leaf did select for microbes better at
fermenting leaf. In contrast, chow fermentation -1

showed a different pattern, wherein none of

the factors was statistically significant (Fig B). °
Given that easily-fermentable substrates like -1 0 RDAY 1 2
chow could be digested without specialized oy, ® MY @ B @ MESer @ 20iaNor @ iden @ 2010 Mr
metabolic pat_hways, the absence of signiﬁcant o 2018Jun @ 2018Aug ® 2018 Oct 2015 Dec ® 2019Feb © 2019 Apr
predictors suggests that multiple microbial %0
taxa could contribute to fermentation. We also v
identified a similar group of microbes, such as -
Streptococcus and Bifidobacterium, were involved g Ch°W '-eaf g
in fermentation of both substrate types. g ‘53
By retaining this functional core, Japanese G "
macaques may benefit from a reliable output I 05
of SCFAs for fibrous foods. These findings ,
highlight the gut microbiome’s vital role %\@@ & T T T F T T @v‘*
in buffering dietary variation and suggest e o W cewe [ suvste [ sopuyrate [ Lactate
that microbial plasticity is a key mechanism Wl Fovoreee [ vaierte [l sworwe - [TT] Formate
supporting primate adaptation to seasonal A Fig
environments. (A) Distance-based redundancy analysis showing the relationship between gut
microbiota and dry weight intake of diet (p<0.05, forward selection in dbRDA
analysis)

(B-C) In vitro fermentation assay using monkey chow and leaf powder as
substrates. Bar plots show the concentrations of different SCFAs, while the line
represents gas production over time.
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