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Material and Method for 
global transcriptome analyses 
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Sampling @ baseline - Forage
@ high grain (HG) with 65 % concentrate 
9 rumen-cannulated dry Holstein cows

Control HG (SARA)

Samples (rumen papilla)

Total RNA isolation

NovaSeq 6000 with 2 x 100 bp 

DESeq2 (v1.30.0) in R
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1HG:CON: The CON 
pelleted concentrate 
mixture contained:
 
• barley (30.22%), 
• triticale (18.1%), 
• bakery by-product 

(23.08%), 
• rapeseed meal (24%), 

molasses (3%), 
• mineral-vitamin premix 

for dairy cattle* (0.8%), 
limestone (0.5%), 

• and salt (0.3%). 

*mineral-vitamin premix (16% Ca, 8% P, 
11.5% 100 g of the Mg, 2.2% Na, 16.2 g 
Mn, 24 g Zn, 3.6 g Cu, 0.27 g Co, 0.54 g 
I, 0.13 g Se, 2,300 kIU Vit A, 240 kIU Vit 
D, 5 g Vit E, 2 g Vit B1 per kg feed) 



DEG in Transcriptome
9,481 differentially expressed genes (DEGs)
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DEG genes 
related to glucose transport
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§ Solute Carrier Family 7 Member 8 (SLC7A8) is mainly related to the transport of 
glucose and other sugars. 

§ GLUT2/SLC2A2, GLUT3/SLC2A3, GLUT4/SLC2A4, GLUT9/SLC2A9, GLUT10/SLC2A10, 
SGLT2/SLC5A2, and SGLT3/SLC5A4 were all up-regulated when cows were 
transitioned to the high-grain diet

 Preliminary results from the global 
transcript analyses suggest a role of 
glucose transport in the rumen 



Metabolites in rumen fluid

§ Obtained in Cooperation with IFA-Tulln/BOKU  (H. Schwartz‑Zimmermann)

§ Targeted anion exchange chromatography-HRMS-based metabolomics 
covering carboxylic acids, sugars and sugar-phosphates as well as 
nucleotides
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Ø Positive correlations of 
Ribose, Sucrose and 
Glucose with differentially 
expressed glucose 
transporter genes

Ø Strong significant 
correlations with GLUT3, 
GLUT9, SGLT3 and SLC7A8

Ø Positive correlations also 
with SCFA

Ø Negative correlations with 
the isoforms of butyric 
acid and valeric acid

Correlation 
heatmap of gene 
expression and 
metabolites
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Correlation plot for SLC7A8
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Correlation plots for GLUT transporters
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GLUT3 GLUT9
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Correlation plot for SGLT3/SLC5A4



GLUT2 on protein level 
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SGLT3
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SLC7A8
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Conclusion

§ Several glucose transporters were expressed in rumen papillae 
§ Most of these transporters are affected by a diet change 
§ Positive correlations of sugars in rumen fluid with the expression of 

glucose transporter genes were found
§ In addition, we were able to prove the ruminal abundance of GLUT2, 

GLUT3, SGLT1, SGLT3 and SLC7A8 on protein level.

 Further experiments are essential to evaluate and deepen the 
understanding of glucose metabolism within the rumen epithelium. 
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