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MicrobiologyMicrobiology:   :   -- DGGEDGGE

-- 16S 16S rDNArDNA sequencingsequencing

CaecotrophyCaecotrophy:: -- UrinaryUrinary PD PD 

-- 1515N: AA (N: AA (LysLys andand ThrThr))

ProteinProtein TurnoverTurnover:: -- SynthesisSynthesis : : PhenylalaninePhenylalanine

-- DegradationDegradation : 3: 3--MethylhistidineMethylhistidine

Introduction

Objective: Manipulation of caecal ecosystem

1) Type of food (structural vs non structural carbohydrates)

2) Voluntary Food intake (litter size)

3) Antibiotics



Duodenal PB Urinary PDAbsorption

PB/NPB/N MICROBIAL NMICROBIAL N2)   2)   PurinePurine derivativesderivatives:    :    DietaryDietary PB   PB   MicrobialMicrobial PBPB

15NH4Cl (diet)                 Caecal bacteria                 Caecotrophy

15N enrichment
in tissues
(muscle)

3)   3)   IsotopicIsotopic techniquetechnique::

1)   1)   WoodenWooden neckneck collar: collar: DisturbsDisturbs normal normal feedingfeeding behaviourbehaviour..

CaecotrophyCaecotrophy
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ChemicalChemical AnalysisAnalysis

ION-EXCHANGE 
CHROMATOGRAPHY

1) Hydrolisis

2) Filter and dryness by 
rotary evaporator

3) Add NaOH to increase pH
and eliminate NH3 while
drying again

4) Precolumn: small column
to wash the sample

5) Dry in rotary evaporator
and adjust pH with buffer

6) Column: ion-exchange
chromatography. Change
pH. Isolation of lysine in 
some tubes.

7) Freeze and freeze-dry the
sample.

8) Isolation of N-lysine: 
digestion with H2SO4, 
addition of NaOH, 
hermetically closed bottle
for three days.

9) Dry the paper.

10) IRMS
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EffectEffect ofof differentdifferent cereal (cereal (wheatwheat vsvs maizemaize)  )  
andand fibrefibre ((alfalfa alfalfa vsvs sbpsbp) ) sourcesource onon N N 
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Caecotrophy:

Lactating does
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18.71 %              23.07%

ContributionContribution ofof LysLys

Diet: 18.89% PB

Intake LL:230g DM/d – 41.4 g PB/d

HL:260 gDM/d – 49.1 g PB/d

Caecotrophes: 28.4 % PB

LL: 9.52 g /.28= 34 g caecotrophes

HL: 11.29 g/ .28= 40.32 g caecotrophes



ProteinProtein turnoverturnover

�� SynthesisSynthesis : : FloodingFlooding dosedose MethodMethod

LL--PhenylalaninePhenylalanine--dd55

�� DegradationDegradation: 3: 3--MethylhistidineMethylhistidine



Plasma

Free pool AA
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Principle:  “flood” the free AA pools, minimizing the differences

between extracellular and intracellular free AA isotopic enrichment



Media de tratamientos
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FloodingFlooding dosedose MethodMethod: : LL--PhenylalaninePhenylalanine--d5d5



FractionalFractional SynthesisSynthesis RateRate

The fractional rate of protein synthesis can be 

calculated as

Sb 100

FSR (%/ d) = —— x ———

Sa t

where Sb is the isotopic enrichment of the

protein-bound labeled AA and

Sa, is the enrichment of the precursor pool in 

the duration of labeling in minutes
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33--MethylhistidineMethylhistidine

UrineUrine ofof humanshumans, , ratsrats, , cattlecattle andand rabbitrabbit skeletalskeletal musclemuscle

actinactin andand myosinmyosin

33--methylhistidinemethylhistidine isis notnot usedused forfor proteinprotein synthesissynthesis
Simple, no Simple, no destructivedestructive toto measuremeasure thethe musclemuscle proteinprotein
breakdownbreakdown in vivo.in vivo.
SeveralSeveral measuresmeasures in in oneone animalanimal
No No needneed ofof radioisotopesradioisotopes



MicrobiologyMicrobiology

��DilutionDilution andand CountingCounting

��DGGE DGGE ((DenaturingDenaturing gradientgradient gelgel electrophoresiselectrophoresis))

��16S 16S rDNArDNA SequencingSequencing



DGGEDGGE
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DGGEDGGE
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PCRPCR
SamplesSamples

ExtractionExtraction DNA DNA AmplificationAmplification
16S 16S rRNArRNA

ClonningClonning
E. E. colicoli

ClonesClones
16S 16S rRNArRNA SequencesSequences

SequencingSequencing

SequencesSequences analysisanalysis
PhylogeneticPhylogenetic treetree

16S 16S rDNArDNA SequencingSequencing



- 44 new sequences
(red)

-6 different groups

- Gr. 3: 24 of the new
sequences, none of the
registered

- Gr. 4: sequences
belonging to ruminal
content and gut and
faeces of pigs

- Gr. 1 y 2: Clostridium
spp.

FEMS Microbiology Letters 2005



ThankThank youyou !!!!



DGGEDGGE

�� MethodologyMethodology, , denaturingdenaturing gradientgradient gelgel electrophoresiselectrophoresis, , 

isis basedbased uponupon thethe differentdifferent meltingmelting propertiesproperties ofof doubledouble--

strandedstranded DNA DNA moleculesmolecules in in anan increasingincreasing gradientgradient ofof

denaturantdenaturant concentrationconcentration (urea (urea andand formamideformamide) ) atat a a 

fixedfixed elevatedelevated temperaturetemperature. . DetectionDetection ofof sequencesequence

variationvariation isis facilitatedfacilitated by by thethe additionaddition ofof a GCa GC--richrich regionregion

(GC(GC--clamp) clamp) toto oneone endend duringduring fragmentfragment amplificationamplification, , 

thusthus creatingcreating a a highhigh stabilitystability domaindomain. . 


