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Material and Method for vetmedun: )
global transcriptome analyses

Sampling @ baseline - Forage
@ high grain (HG) with 65 % concentrate
9 rumen-cannulated dry Holstein cows

Control
M adapration | Wk | Waek | Week [ Week
O C O

HG (SARA)

% 80 Samples (rumen papilla)

oo

8 « Total RNA isolation

g I

R ° NovaSeq 6000 with 2 x 100 bp
I I DESeq2 (v1.30.0) in R

B D S -



Diet and treatment’

Item
FD HG:CON HG:PHY
Ingredients (% of DM)
Grass silage 75 26.25 26.25
Corn silage 15 8.75 8.75
Grass hay 10 0 0
CONTROL concentrate' o* 65 0
TREATMENT concentrate? 0* 0 65
Chemical composition (% of DM unless
stated)
DM, % as fresh 324+516 451+083 44.0+2.09
Crude protein 17.2+1.08 19.6+080 19.3+1.15
Neutral detergent fiber (NDF) 504 +158 302+209 316244
Acid detergent fiber (ADF) 36.6+6.39 199+212 20.0+1.89
Starch 42+13 289+1.85 |28.0+1.59
Ether extract 29+132 32+0.16 3.2+0.21
Non-fiber carbohydrates 184+047 395+185 39.0%+1.83
Ash 11.0+1.87 6.8+0.26 6.7+0.25

"HG: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, 5g VitE, 2 g Vit B1 per kg feed)
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9,481 differentially expressed genes (DEGs)

DEG in Transcriptome
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DEG genes vetmedur
related to glucose transport

" 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
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=>» Preliminary results from the global
= transcript analyses suggest a role of

% e glucose transport in the rumen
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: : : Vet
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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Correlation
heatmap of gene
expression and
metabolites
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> Positive correlations of
Ribose, Sucrose and
Glucose with differentially
expressed glucose
transporter genes

» Strong significant
correlations with GLUT3,
GLUT9, SGLT3 and SLC7AS8

Positive correlations also
with SCFA

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



Correlation plot for SLC7A8
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Ribose (pentoses) in mg/L
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Correlation plots for GLUT transporters

GLUT3 GLUT9
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Correlation plot for SGLT3/SLC5A4 e

y = 22.331In(x) - 26.059 y = 189.91In(x) - 247 .44
R?=0.3629 R*=0.3197
1 140 - p=0.01 p=0.01 r1200
ks) . B
£ 120 1 - 1000 &
C . - c
"= 100 - ‘ $ . =
—~ - 800 —~
AN ()
g 80 - 3
oS - 600 &
c | 60+ x
83 - 400 8
~ 40 A N
o 00 @
@ 20 - 3
o) O
~s 0 = 0 2
m I.I T T T T T T T (D
0 20 40 60 80 100 120 140 160
-20 - L .200

log10 normalized read counts

* Ribose * Glucose —Log. (Ribose) —Log. |Glucose)

10



GLUTZ2 on protein level
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SGLT3
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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

" |n addition, we were able to prove the ruminal abundance of GLUT?2,
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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Table 1. Ingredients, chemical composition, particle size distribution of diets fed to cows during the

week of forage feeding and the high concentrate feeding period.

Diet and Treatment !
Item Forage Diet High Concentrate Diet
CON PHY
Ingredients (% of DM)
Grass silage 75 26.25 26.25
Cormn silage 15 8.75 8.75
Grass hay 10 0 0
CONTROL concentrate ! 0* 65 0
TREATMENT concentrate 2 0* 0 65
Chemical composition (% of DM unless stated)
DM, % as fresh 32.4+5.16 45.1 £0.83 44.0 £+ 2.09
Crude protein (CP) 17.2 £1.08 19.6 = 0.80 193 £ 1.15
Neutral detergent fiber (NDF) 50.4 +1.58 30.2 £2.09 31.6 £ 2.44
Acid detergent fiber (ADF) 36.6 £ 6.39 199 £+ 2.12 20.0 + 1.89
l Starch 42+1.3 289 £1.85 | 28.0%1.59
Ether extract (EE) 29+£1.32 321016 32+£021
Non-fiber carbohydrates 18.4 £ 0.47 39.5 £1.85 39.0£1.83
Ash 11.0 £ 1.87 6.8 £ 0.26 6.7 £0.25
Particle fraction (% retained) 3
Long 86.7 278 £495 29.2 + 6.57
Medium 5.54 293 +1.74 29.7 £ 2.55
Short 7.30 20.3 £2.20 18.8 £ 3.21
Fine 0.50 1.4+ 093 1.1 £0.80
pef* 58 mm 0.92 0.6 + 0.02 0.6 +0.04
peNDEF? . g mm, % of DM 47.5 17.3 £ 0.71 18.6 + 0.25

Rivera-Chacon et al., Animals

2022, 12, 2001.
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Table 2. Effect of supplementation with a phytogenic feed additive based on L-menthol, thymol, eugenol, mint oil (Mentha arvensis) and cloves powder (Syzygium
aromaticunt) on ruminal pH parameters in cows consuming a forage diet or a high concentrate diet 1.

Forage Diet High Concentrate High Concentrate High Concentrate High Concentrate

Item Week 0 Week 1 Week 2 Week 3 Week 4 p-Values *

CON PHY CON PHY CON PHY CON PHY CON PHY SEM 2 D T I
DMI, kg 843 |757| 1331 |128] 1393 | 1309 1409 || 129 |uz 0.602 <001 008 023
Maximum pH .89 6.82 6.64 6.60 6.71 6.66 .60 6.64 559 6.66 67 x10°1 <001 076 0.10
Minimum pH 6.30 6.31 5.61 5.60 5.50 5.44 5.52° 5.66 2 5.51° 5673 92x1071% <001 012  <0.01
Mean pH 6.58 6.56 6.04 6.05 6.03 6.00 6.02° 6.152 6.02° 6162 28x10710 <001 017  <0.05
Difference * 0553  048P 1.01 0.99 1.22 1.22 1.05 0.96 1.07 0.99 0.042 <001 <005 <0.01
Dur 4 6.0, min * 2.45 0.31 581.2 651.9 620.5 6624 53837 36420 65317 4109°P 2.12 <001 <005 <0.01
Dur # 5.8, min * 1.27 0.62 239.6 244.2 304.7 349.1 286.8%  1484°  3301% 19557 2.64 <001 007  <0.05
Area 6.0, min x pH * 1.13 0.01 143.6 115.6 169.0 1843 10837  499° 14692  69.67P 1.48 <001 <005 <0.01
Area 5.8, min x pH * 0.20 0.00 68.06 38.89 92.14 89.48  51.87*  2380Y 7085 4072 1.29 <001 <005 <0.05
Acidosis index, area pH < 5.8/kg DMI * 0.01 0.00 5.16 3.18 7.21 7.44 4759 1.75P 6.99 3.08 0.16 <0.01 <005 <0.05
Acidosis index, time pH < 5.8/kg DMI*  0.09 0.02 17.88 18.60 22.82 2700 20922  10.83®  30.93*  13.20° 0.25 <001 <005 <0.01

Rivera-Chacon et al., Animals
2022, 12, 2001.
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