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Fig. 1. The changes in triacylglycerol contents during the growth of

different strains of S. viridochromogenes; (a) wild type, (b) mutant
strain M 13, (c) mutant strain BR2. 1: 22 hr, 2: 34 hr, 3: 46 hr, 4: 58 hr
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Fig. 2. The changes in phospholipids contents during the growth of
different strains of S. viridochromogenes; (a) wild type, (b) mutant
strain M 13, (c) mutant strain BR2. DPG: diphosphatidylglycerol, PE:
phosphatidylethanolamine 1: 22 hr, 2: 34 hr, 3: 46 hr, 4: 58 hr
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Fig. 3. The changes in aminolipids contents during the growth of
different strains of S. viridochromogenes; (a) wild type, (b) mutant
strain M13, (c) mutant strain BR2. OL: ornithinolipids, AL:
aminolipids, PE: phosphatidylethanolamine, 1: 22 hr, 2: 34 hr, 3:
46 hr, 4: 58 hr
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Table 1. The compositions (%) of unsaturated fatty acids (isol6:1 +
16:1 + isol7:1 + anteisol7:1 + 17:1) during growth at different
temperatures of S. viridochromogenes wild type and mutants

20°C 30°C 40°C
Wt MI3 BR2 Wt MI13 BR2 Wt MI13 BR2
1* 29 7 23 15 17 13 9 7 4
2 20 23 20 16 14 9 16 22 4
3 31 27 20 21 18 23 16 11 4
4 24 29 22 20 17 14

Wt; wild type, M13; a mutant strain showing faster aerial mycelium
formation, BR2; a mutant strain without aerial mycelium formation

*; The numbers denote the sequential order of incubation times in
which mycelium was harvested and analyzed for fatty acid composi-
tions. The incubation times for each strain are described in Materials
and Methods.

Table 2. The compositions (%) of straight chain saturated fatty acids
(14:0 + 15:0 + 16:0 + 17:0) during growth at different temperatures of
S. viridochromogenes wild type and mutants

20°C 30°C 40°C
Wt MI3 BR2 Wt MI3 BR2 Wt MI13 BR2
1 11 18 13 25 30 17 23 36 20
2 15 17 13 17 22 17 17 13 17
3 10 14 12 18 16 9 14 19 14
4 9 8 15 15 14 12
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Fig. 4. Differential scanning calorimetry of the total lipids extracted
from S. viridochromogenes grown at different temperatures.

Table 3. The compositions (%) of anteiso odd numbered saturated
fatty acids (anteisol5:0 + anteisol17:0) during growth at different
temperatures of S. viridochromogenes wild type and mutants

Abbreviations and notes; See Table 1

Aol ExapX|gHat ghake 30°Ctt 40°CO| HISIA 2 A3
P ch(Table 1). o] <} BHH= =43 E&pX|eHabe] k-2 20°C
O+ SHAl Yrebgtch(Table 2). S. griseusOllA Yebgt® 2
oldol thel B SIK|dhAtEt 2] 3 ESIX|HAt| §fo]

71 A= 9B Adte]™(19), L we| Xt =M=
g A e AT 4 glddeh Xgie| =M #Male= FA)
Aoz 2gale] KB f-5Mol FFS Tt RN F&
5 X|Ee| Mo 2EE &3 A1} Fig. 40M Bx nke} 2
o] 20°COlIA A}&t A1e] X|&-& 30°Co| vIs|iM 9°C AT e
MMo] 222 Yehlc) 30°Ce} 40°CE 2 2ol S o)X ¢
kit 40°COIA HHRFEl )7L 7P =L M) REES B9
o}, = 22| WSt CH-3-3le] X|HitxM o] W3l 1 Ant
uto| A M3 52 QA A HEE FXIHHGL T 5= 3ITks, 19).

7)FAE 3 A B X| 2ok =AM S}

71SoA FME F-E 53A ¢l k= 30°ce) 40°ColM =
o] 5 M137} Vel ko) o] Hikxr]o| 243 E
SEX|gAte] ghafo] =11 W WhEA| 7HAERe A R0 71F Ak
7t B2E S-S & 5 g EK(Table 2). MI3FFE 20°CHIA E
AN 7Y Higsh dejF o VS ALE FMEet oWz
2|48 Zapx|gatel ghaf 71AE £ 4= glgio) wbHoll BR2 T
FoME A ZopX|dite| 7] stefnt O A BN} BE

20°C 30°C 40°C
Wt MI3 BR2 Wt MI13 BR2 Wt MI13 BR2
30 32 27 26 21 26 29 23 25
29 25 33 27 26 24 35 27 26
32 25 32 29 29 36 37 34 29
4 26 32 32 32 37 40

Abbreviations and notes; See Table 1

W N =

HHF2Z oA ATHH o2 viglel

AnteisoC2n+1 ESHK| RS2 7] 27} 3 M o] o]} 30°C
9} 40°COll~ HHEA|ZHOll kA ghafe] FrlE|lc). et 7]
FAE M5l gl BR2 #FUME 2 dibo] Yep g
o] Wsh= 7|FwAl JMI Moz AFRE FHoR HelX|
oFQITH(Table 3). 2] BR2 TFE isoC2ntl X|bAt §heko)
EolatA k=t o] A3M-2 20°COIM Erk= 30°Ce} 40°C
ol 3le] Yehdeh(Table 4). ¥bH0f| isoC2n X|EHAHfME= 5
o] gt WSS & 4~ 31l vH(Table 5).

9 F79| SreptomycetesOilr] XLk ofl| bt B MZZH
B M3M=E= Aol LA gt =, L-leucine®| #3f A=<l
3-methylbutyryl CoA7} A&t 3FMo| NMFA = AMG=HH
isoC2n+1 X|hAte] AA=EITH21). Oh S(13)2 BR2 @57} L-
arginine 8 7-¢1 0| HIFNOf| L-arginineS 37} MrCixo=
=9 isoC2ntl X[t ghfo] HMpFor oz 58 B

=
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Table 4. The compositions (%) of iso odd numbered saturated fatty
acids (iso15:0 + is017:0) during growth at different temperatures of S.
viridochromogenes wild type and mutants

20°C 30°C
Wt MI13 BR2 Wt MI13 BR2 Wt
1 11 9 15 11 9 24 11 6 25
2 9 8 15 10 17 25 10 13 24
3 8 12 14 10 19 15 11 11 23
4 6 7 11 18 11 9

Abbreviations and notes; See Table 1

40°C
M13 BR2

Table S. The compositions (%) of iso even numbered saturated fatty
acids (is014:0 + is016:0) during growth at different temperatures of S.
viridochromogenes wild type and mutants

20°C 30°C
Wt MI3 BR2 Wt MI3 BR2 Wt
1 19 35 22 25 25 22 31 30 27
2 27 28 19 31 29 26 27 25 29
3 23 23 22 24 28 17 26 27 31
4 34 29 24 25 26 29

Abbreviations and notes; See Table 1

40°C
MI13 BR2
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k2 js0C2n+1 X|HARS- E3)A] actinorhodin A4A 0 2 yehdo}
T ek ole} AR S, griseus?] EAFHHE L-
valine®f| 2|3 &A= L-isoleucine> L-valine0l 2|3 JA| =
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ABSTRACT : Changes in Lipids- and Fatty Acids Compositions in Response to Growth Temperature of
Streptomyces viridochromogenes
Jae-heon Kim, Woo-sang Kim (Department of Microbiology, Dankook University, Cheonan,
330-714, Korea)

The wild type and two morphological variants of Streptomyces viridochromogenes were studied for their lipid-
and fatty acid compositions at different incubation temperatures. It showed that a decrease in triacylglycerol
content was closely linked to the aerial mycelium formation. Phospholipids showed no characteristic changes,
except that the contents of phosphatidylethanolamine were clearly high for aerial mycelium deficient strain BR2
grown at 20°C. The strain BR2 also presented unidentified aminolipids with various R, values. Among the ami-
nolipids, ornithinolipid increased gradually during the cultivation for all strains. The changes in fatty acid com-
positions showed a temperature dependency that the proportion of unsaturated acids decreased as the growth
temperature increased. The proportion of straight chain saturated fatty acids decreased as the aerial mycelium
developed, and it was most evident for the mutant strain M 13 with more extensive aerial mycelium. The mutant
strain BR2 presented significantly higher level of iso branched odd numbered saturated fatty acids.
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