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2 . lleum tissue single-cell MRNA sequencing elucidates the cellular
architecture of pathophysiological changes associated with weaning in

piglets (I1leumZH Z{ B 40 fdm RNAJU 5 [ B 1 478 Wi 9194 S B A # AR
e 4t g5 14)

4. Background: In mammals, transitioning from sole milk uptake to the intake of solid
feed results in dramatic developmental changes in intestinal function and immunological
status. In fact, weaning stress is often accompanied by intestinal inflammatory processes. To
develop effective intervention strategies, it is necessary to characterize the developmental
pattern and immune response that occurs on weaning, as we have done in this study for
piglets. Results: To comprehensively delineate cell heterogeneity in ileum tissues and the
underlying mechanisms in weaning-induced intestinal inflammation of piglets, we have
analyzed the transcriptomes of 42,149 cells from ileum mucosa of normally suckling and post-
weaned piglets. There were 31 cell subtypes including epithelial, stromal, and immune cells.
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A bifurcating trajectory was inferred to separate secretory and absorptive lineages.
Integrated cross-species datasets showed well-conserved cellular architectures and
transcription signatures between human and pig. Comparative analyses of cellular
components, cellcell communications, and molecular states revealed that T cell
subpopulations were significantly altered in weaned piglets. We found that T helper (Th) 17
functional plasticity across changes in the cytokine milieu and the enrichment of granzyme B
(GZMB)-expressing cytotoxic T cells potentially exacerbate mucosal inflammation via
mitochondrial dysfunction in epithelial cells. Conclusions: Our work has elucidated the single-
cell molecular characteristics of the piglet ileum before and after weaning. We have provided
an atlas that portrays the landscape of the intestinal pathophysiological inflammatory process
associated with weaning, finding a level of conservation between human and pig that support
the use of piglets as a model for human infants.
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3 . Relationship between dietary amino acid release kinetics and
nitrogen deposition in growing pigs (CE K3 FIREBEBRERS %S
BUERIRR)

&4+ Although the protein content of swine diets is formulated based on the ileal digestibility
of protein and amino acids (AA) under current nutrition requirements, the nitrogen utilization
efficiency of swine varies based on protein source, which may be related to AA release kinetics.
In this experiment, a 2 x 2 factorial arrangement with casein (CAS)-enriched or corn gluten
meal (CGM)-enriched protein sources at different digestible crude protein levels (normal [N],
13%; and low [L], 11%) were applied to 24 crossbred (Duroc x Landrace x Yorkshire) growing
pigs (average body weight = 43.3 &plusmn; 3.5 kg) in 4 treatments (N.CAS, L.CAS, N.CGM,
L.CGM, respectively) to investigate the effects of AA release kinetics on nitrogen deposition
in growing pigs. Standardized ileal digestible AA in all diets were balanced by adding individual
AA to meet the nutrient requirements. The AA release kinetics were detected in vitro by
measuring the hydrolysis of various protein diets under pepsin and trypsin conditions. The
results demonstrated that the time of AA release peak in the CGM diet was 12 h later than
that in the CAS diet. The synchronization indices of dietary AA release in N.CAS, N.CGM, L.CAS,
and L.CGM were 23.73%, 29.37%, 23.40%, and 26.07%, respectively. The N.CGM had the
poorest AA release synchronism while the N.CAS had the greatest among the 4 diets.
However, within the pigs, L.CAS and N.CGM showed the highest (81.08%) and lowest (73.54%)
nitrogen biological values, respectively, despite the standard ileal digestible AA levels being
equal for all diets. These results indicate that the release kinetics of dietary AA had great
effect on nitrogen deposition. To optimize nitrogen deposition, AA release kinetics and
composition should be taken into consideration when formulating diets for growing pigs.
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