Supplementary material


6. Distal colon: halfway between the mesenteric artery and rectum.


1. Duodenum: from the pylorus to the oral aspect of the duodenocolic fold.
4. Caecum: mid-caecal area. Halfway between the apex and the ileal inlet.
3. Ileum: from the oral aspect of the ileocaecal fold to the ileal inlet.
2. Jejunum: approximately halfway between the caudal aspect of the duodenocolic fold and the ileocecal fold.
5. Colon: at the central flexure of the colonic spiral.





















Supplementary Figure 1 Sampling sites for evaluation of intestinal content characteristics. Sampling sites 1-5 were used for visual assessment of intestinal content, whereas sampling site 6 was used for evaluation of dry-matter percentage.  




Supplementary protocol S1
Extraction of nucleic acids: Prior to extraction of nucleic acids, 1.5 mL phosphate-buffered saline (PBS) was added to the tube with the rectal swab. The sample incubated for approximately 5 min at room temperature, followed by vortex for 10 sec and centrifugation at 10,000 x g in 2 min, and 200 μl of the supernatant was subsequently used for extraction. RNA and DNA were extracted from the samples using the extraction robot QIAcube HT (QIAGEN, Hilden, Germany) and the IndiSpin QIAcube HT Pathogen Kit (Indical Bioscience, Leipzig, Germany) using the manufacturer's instructions. Positive and negative (nuclease-free water; Amresco, Cleveland, OH) controls were included in each extraction. The nucleic acids were stored at −80°C until further analysis.
cDNA synthesis and pre-amplification: Prior to high-throughput real-time PCR analysis, the extracted nucleic acids were initially reverse transcribed using a high capacity cDNA RT Kit (Applied Biosystems, Foster city, CA USA). A final volume of 10 µL reaction mix was prepared by mixing 1 µL of 10X RT buffer, 0.4 µL dNTP mix (100 mM), 1 µL of 10X random hexamer, 0.5 µL of MultiScribe RT enzyme, 2.1 µL of nuclease free water and 5 µL of extracted nucleic acid. The cDNA synthesis was carried out in a PCRmax Alpha thermocycler (Cole-Parmer, St Neots, United Kingdom) with the given cycling conditions: 25°C for 10 min, 37°C for 120 min followed by 85°C for 5 min. The cDNA samples were pre-amplified using 2X TaqMan PreAmp master mix (Applied Biosystems). A total volume of 10 µL was prepared by mixing 2.5 µL of cDNA with 5 µL of 2X TaqMan PreAmp master mix (Applied Biosystems) and 2.5 µL of primer mix (200 nM, containing all sets of primers). The pre-amplification was carried out in a PCRmax Alpha thermocycler (Cole-Parmer) using the following program: 95°C for 10 min followed by 14 cycles of 95°C for 15 s and 60°C for 4 min. The pre-amplified products were stored at -20°C until further use.
Pathogen detection by high-throughput real-time PCR: For high-throughput real-time PCR analysis, the BioMark HD (Standard BioTools, South San Francisco, USA) and the 192.24 Dynamic array (DA) integrated fluidic circuit (IFC) chip were used. The 192.24 DA IFC combines 192 samples with 24 assays for 4,608 individual and simultaneous real-time PCR reactions.  For information on the 20 PCR assays that were included in this study see Supplementary Table 1. A 4 µL sample mix was prepared for each of the samples by mixing 2.2 µL pre-sample mix (prepared by mixing 2 µL of 2X TaqMan Gene Expression Mastermix (Applied Biosystem) and 0.2 µL of 20X sample loading reagent (Standard BioTools)) with 1.8 µL of the pre-amplified sample. Assay mix for each PCR assay was made by mixing 2 µL primer/probe stock (containing 33 µM of each primer and 10 µM of probe) with 2 µL of 2X assay loading reagent (Standard BioTools). Three (3) µL of assay mix and 3 µL of sample mix was loaded into the respective inlets of the 192.24 DA IFC chip. The 192.24 DA IFC chip was placed in the IFC controller RX for loading and mixing for approximately 30 min. Finally, the chip was inserted into the high-throughput real-time PCR platform BioMark HD (Standard BioTools) for thermal cycling with the following cycling condition: 50°C for 2 min, 95°C for 10 min followed by 40 cycles of 95°C for 15 s and 60°C for 60 s. In each chip run, positive and non-template (nuclease-free water) controls were included. Amplification curves and quantification cycle (Cq) values were obtained on the BioMark HD system and finally analysed using Fluidigm Real-Time PCR Analysis software 4.8.1 (Standard BioTools).
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Supplementary Table 2 Cross-tabulation of the correlation (Kendall's tau) between the intestinal content consistency in jejunum and colon, and the cotton-swab faecal score i pre- and post-weaning age groups.
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Supplementary Table 3 Cross-tabulations of diagnostic agreement between diarrhoea scoring methods.






[image: ][image: ]Supplementary Table 4 Cross tabulations of pathogen-colour correlations sorted by anatomical segment.
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Supplementary Table 1 - Primer and probe sequences used for high-throughput real-time PCR analysis.

Pathogen Name Sequence 5’-3’ Gene  Reference 

cpa-F TGCACTATTTTGGAGATATAGATAC cpa Modified from  Gurjar et al., 2008

cpa-R CTGCTGTGTTTATTTTATACTGTTC

cpa-P TCATCCTGCTAATGTTACTGCCGTTGATA

cpb-F ATGGAGCGTGAAAGAAACTGTTA cpb Modified from Albini et al., 2008

cpb-R GGTATCAAAAGCTAGCCTGGA

cpb-P CTTAATTGGAATGGTGCTAACTGGGTAG

CPBETA2TOXTM-L TATTTCAAAGTTTACTGTAATTTTTATGTTTTCA cpb2 Modified from Albini et al., 2008

CPBETA2TOXTM2-R CCATTACCTTTCTATAAGCGTCGATT

CPBETA2TOXTM2-STGCACTTGCTTTCATTGGACTTATTGCTCC

Pilo F 01  GTAGTCGATGGGAAACAGGT 23S rRNA Ståhl et al., 2011

Pilo R 01  TTACTCACCACAAGTCTCGG

Pilo P 01  TATTCGACGAGGATAACCATCACCT

LawsF1.T GCGCGCGTAGGTGGTTATAT 16S rRNA Lindecrona et al., 2002

LawsR.1T GCCACCCTCTCCGATACTCA

LawsP.1T CACCGCTTAACGGTGGAACAGCCTT

F4 F 01  CACTGGCAATTGCTGCATCT faeG  Frydendahl et al., 2001

F4 R 01  ACCACCGATATCGACCGAAC

F4 P 01 TCACCAGTCATCCAGGCATGTGCC

F18 F 01  GGCGGTTGTGCTTCCTTGT fedA  Frydendahl et al., 2001

F18 R 01  CCGTTCACGGTTTTCAGAGC

F18 P 01 TAACTGCCCGCTCCAAGTTATATC AGCTGTT

RVA-F ACCATCTACACATGACCCTC NSP3 Pang et al., 2004

RVA-R CACATAACGCCCCTATAGCC Goecke et al., 2020

RVA-P ATGAGCACAATAGTTAAAAGCTAACACTGTCAA Pang et al., 2004

RVB-F GTGTTTGATTCAGATAGCTCGCT NSP3 Goecke et al., 2025 

RVB-R ATCTCTCCAGTCATCAAYTCTRAT

RVB-R1 CRCAATCTTCYAGAGCCRACTT

RVB-P CAATGGCCYTGAACGTGATCGTRTCT

RVC-F CATGTAGCATGATTCACGAATGG VP6 Goecke et al., 2025 

RVC-R CATAGTTCACATTTCATCCTCCTG

RVC-P CTTGCGTAGGGGCAAATGCGCATGA

RVH-F GRAAAATYGCATGTTTAATTGCAGC VP6 Goecke et al., 2025 

RVH-R GGGTRTATTRTATTTGAAATACTACT

RVH-P ACACTGGATCCCAGTGCGTGACCA

PPIA-F   CAAGACTGAGTGGTTGGATGG PPIA

Starbæk et al., 2022

PPIA-R  TGTCCACAGTCAGCAATGGTG

Starbæk et al., 2022

PPIA-P CTGGTCTTGCCATTCCTGGACCCAA In house

Brachyspira pilosicoli

Clostridium perfringens - toxin alpha

Clostridium perfringens - toxin beta

Clostridium perfringens - toxin beta 2

Rotavirus H (RVH)

Peptidylprolyl isomerase A  (Internal 

control )

Lawsonia intracellularis

Escherichia coli fimbrial type F4

Escherichia coli fimbrial type F18

Rotavirus A (RVA)

Rotavirus B (RVB)

Rotavirus C (RVC)


