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Gas Chromatographic Analysis of Cellular Fatty Acid Patterns
of Nocardioform Actinomycetes
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Abstract: The cellular fatty acid patterns in 4 isolates of nocardioform actinomycetes were analyzed quan-
tificationally by gas chromatography using the Sherolock standard MIDI (Microbial Identification) system.
The results indicate that the method is relatively unique, simple, stable, and reproducible. To some extent, it
yields results that are in agreement with 16S rRNA gene sequences study, and appears to reflect the geno-
typic, phylogenetic and taxonomic relationships of actinomycetes at the species-strain level. Therefore, it can
be used as a rapid and efficient means of determining taxonomic diversity and phylogenetic structure of ac-
tinomycetes at the species level, especially of large collections of strains.
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Table 1 Cellular fatty acid profiles of strain 276, strain F829 and related Nocardia species
0,
(,A)) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Fatty acids
Saturated
acids
Cia 0.9 2.0 1.2 1.1 1.4 0.9 1.6 0.5 0.9 1.2 0.7 1.8 0.5 2 1.4
Ciso 0.3 2.0 1.2 0.2 0.3 4.1 0.4 0.5 0.4 1.2
Cie0 423 26.0 28.1 37.9 40.0 0.4 37.7 20.8 36.9 28.0 44.5 39.7 44.1 37.4 33.1 21.8
Ci70 0.4 1.2 0.7 2.8 1.0 0.8 0.6 1.4 1.2 3.0 0.3 0.7 0.4 1.1 5.9
Ciso 8.9 22.6 7.5 6.5 7.9 11.8 13.6 38.3 10.0 3.5 4.3 4.6 0.9 1.0 7.6 31.7
Cao:0 9.0 0.6 7.8
Unsaturated
acids
Ci:1 €is9 34 6.9 0.2 0.3 1.6 0.2 32 9.7 17.2 0.3 0.9 8.0 13.8
Ci¢:1 trans 32.2 12.0 10.7
Cy7.1 cis9 0.7 1.4 1.3 1.3
Cis.1 cis9 7.4 19.1 32.5 18.6 24 2.8 24.8 6.3 24.7 13.0 15.0 229 16.7 25.8 32.7 16.1
10-
10-Methyl
acids
Ciso 0.8
Ci70 0.3 2.5 0.3
Ciso 28.2 18.7 12.5 9.9 12.9 359 10.8 159 16.6 20.3 20.3 15.4 25.2 15.3 11.3 7.8

Note: Strains are identified as: 1: N. abscessus DSM 44432"; 2: N. africana DSM 44491"; 3: N. asteroides ATCC 19247"; 4: N. beijingensis
JCM 10666"; 5: N. brasiliensis ATCC 19296"; 6: N. cyriacigeorgici DSM 44484"; 7: N. farcinica ATCC 3318"; 8:. N. ignorata DSM 44496,
9: N. nova JCM 6044%; 10: N. pseudovaccinii DSM 43406"; 11: N. tenerifensis DSM 44704"; 12: N. transvalensis DSM 43405"; 13: N. vac-
cinii DSM 43285"; 14: N. veterana DSM 44445"; 15: Strain 276; 16: Strain F829

®2 EHkM712. Bk B3 FILLEKE & 8 X P A & (K BE BAER B 53 (%)

Table 2 Cellular fatty acid profiles of strain M712, strain B3 and related Rhodococcus species

(%)

it 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Saturated

acids

Chag 18 29 73 46 23 28 20 30 34 18 3.1 1.7 15 1.7 45 40
Chsg 2.7 13 50 52 1.6 11.6 230 156 107 10 33 19 29 1.0 56 6.0
Chiay 231 261 220 264 274 284 7.0 246 286 340 343 227 274 327 297 293
Cimg 1.8 17.3 17 27 114 200 75 66 3.0 14 28 43 4.1 438
Chia 24 14 40 27 1.0 1.3 19 52 1.0 19 24 88

Cioo 3.4 10.9 130 05 2.4 2.7 0.6

Cao0 5.1 2.6 1.2 52 2.1

Unsaturated

acids

Cie cis9 5.6 15 28 09 70 30 69 90 58 4.1 12 66

Ci7.1 cis9 13 3.0 3.1 1.0 167 220 178 142 16 23 1.6 43 12 53 50
Cig. cis9 24 32 97 262 155 106 7.0 95 113 216 137 60 207 165 109 113
10-

10-Methyl

acids

Chiay 125 27 21 05 07 1.4 52 06 29

Cimg 4.5 1.6 24 13 09 15 20 28 23 07 21 22 1.8 33 29
Ciso 241 182 110 11,5 143 13 1.0 18 24 115 237 228 156 131 167 172

Note: Strains are identified as: 1: R. coprophilus DSM 43347"; 2: R. equi DSM 20307"; 3: R. erythropolis DSM 43066"; 4: R. fascians DSM
20669"; 5: R. globerulus DSM 43954"; 6: R. koreensis JCM 10743"; 7: R. marinonascens DSM 43752"; 8: R. opacus DSM 43205"; 9: R.
percolatus HAMBI 1752"; 10: R. pyridinovorans KCCM 80005"; 11: R. rhodnii DSM 43336"; 12: R. rhodochrous DSM 43241"; 13: R. ruber
DSM 43338"; 14: R. zopfii ATCC 51349"; 15: Strain M712; 16: Strain B3
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Fig. 1

N. tenerifensis DSM 44704 "
_|j]\f.brasiliensisATCC 192967
N. transvalensis DSM 43405"
N. cyriacigeorgici DSM 444847
N. abscessus IMMIB D -15927
N. asteroides ATCC 192477
Strain 276

Strain F829
_I N. pseudovaccinii DSM 43406 "
N. ignorata DSM 444967

N. nova JCM 60447
N. vaccinii DSM 432857
4|_7|j N. veterana DSM 444457
N. africana DSM 44491

1 BEFREBMAKEREBEXEHA 16S rDNA R4 i#H ki

Phylogenetic tree based on 16S rDNA sequence showing the relationships between the
genus Nocardia and Rhodococcus

Note: The scale bar indicates 0.02 substitutions per nucleotide position
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