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ABSTRACT: The objectives of this study was to construct the phylogenetic tree by using cloned mcrA gene library
of rumen methanogen of Thai-native grazing natural forage and Holstein cattle fed hay with concentrate. The results
found that, 456 cloned mcrA gens ranged from 464-491 bp and contributed into 5 clusters included: Methanobacteriales
(64.04%), Uncultured-mcrA (27.19%), Methanomicrobiales (7.02%), Methanosarcinales (1.10%), and Methanococcales
and Methanosphaera (0.66%). The most of cloned mcrA relate to Methanobrevibacter spp. that indicated rumen
methanogen of these cattle were using hydrogen, formate, iso-propanol, and iso-butanol as major substrates to
methanogenesis. However, when considered cluster of Uncultured-mcrA found that Thai-native cattle grazing natural
forage have mcrA-clones relative more than Holstein cattle fed hay with concentrate supplementation. Thus, in the
rumen of these cattle might be difference in major substrates to methanogenesis.
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Andaulinu 19.15 % (18 clones AN 96 clones)
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Table 1 The cloned methyl coenzyme M reductase A (mcrA) gene libraries of methanogen in the rumen

samples of Thai-native cattle and Holstein cattle”.

Cloned mcrA libraries

ltems Group 1 Group 2 Group 3
(Lib#1) (Lib#2) (Lib#3, 4, 5)
Total amount of cloned mcrA sequences 94 96 266
Clone relative to cluster of
Methanococcales and Methanosphaera (0.66% of total clone)
Methanosphaera stadtmanae - 2 -
Un-relative - - 1
Methanobacteriales (64.04% of total clone)
Methanobrevibacter millerae 37 36 114
Methanobrevibacter ruminantium M1 9 a7 3
Methanobrevibacter woesei - -
Un-relative 15 3 26
Uncultured-mcrA (27.19% of total clone)
Bovine Rumen Clone CLI12 16 - 57
Bovine Rumen Clone CLI34 - 35
Bovine Rumen Clone CLI52 - - 9
Wallaby Foregut Clone TWM-NOV.04 - 1 -
Un-relative - - 4
Methanosarcinales (1.10% of total clone)
Methanosaeta concilii - -
Un-relative — B
Methanomicrobiales (7.02% of total clone)
Methanomicrobium mobile 15 - 17

"Group 1, Group 2, and Group 3 were Holstein cattle which fed rice straw plus with concentrate (7:3), Holstein cattle

fed timothy grass hay with concentrate (4:6), and Thai-native cattle grazing natural forage, respectively.



564
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Lib#1=§
Lib#3 =5, Lib#4=2 and Lib#5=1
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896

— Methanobacteriales
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7 Lib#2 = 2, Lib#3 =3, Lib#d = 1 and Lib#5 =1

" Methanobrevibac ter woesei and relatives (Libl#2 = 2)
Methanobacterium bryantii

Methanobacterium formiccum

Methanothermobacter thermophilus

Methanothermobacter thermautotrophicus

Methanobacterium Thermoautotrophicum

Methanobacterium Formicicum -

Hypersaline Sediment 3= Anaerobic methane oxidising mcrA-like
926 Wallaby Foregut Clone TWM-NOV.04 -
and relative (Lib#2 =1)
1000 e TP b5 =
993 Lib#4 = 1and Libi#5=1
I 97 Lib#4 = 2

Bovine Rumen Clone CLI46
Bovine Rumen Clone CLI12 and relatives — Uncultured-mara
(Lib#1 = 16, Lib#3 =7, Lib#4 = 21 and Lib#5 = 29)
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Figure 1 Phylogenetic tree indicating the relationship among 456 methyl coenzyme M reductase A (mcrA) gene
sequences of cloned rumen samples libraries which are indicated in boldface text (Lib#1 = Holstein
cattle fed rice straw with concentrate (7:3) included 94 cloned mcrA sequences, Lib#2 = Holstein cattle
fed timothy grass hay with concentrate (4:6) included 96 cloned mcrA sequences, and Lib#3 + Lib#4 +
Lib#5 = Thai-native cattle grazing natural forage included 266 (from 83 + 87 + 96, respectively)
cloned mcrA sequences), with known methanogen sequences in GenBank. Methanopyrus kandleri
was selected as outgroup (bootstrap values <800 not shown). The scale bar indicates 0.10 inferred

nucleotide substitutions per position.
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