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Dissimilation of Sulfur Compounds by a Hyperthermophilic Archaebacterium, Thermococcus sp.
DT1331. Yi-Seong Kwak* and Young-Bae Kim.' Korea Ginseng and Tobacco Research In-
stitute, Taejon 305-345, Korea, '‘Gradwate School of Biotechnology, Korea University, Seoul
136-701, Koreqa - Some sulfur coompounds dissimilation characteristcs of Thermococcus sp. DT1331
were studied. DT1331 had ether-like lipid compounds in addition to esters in the cell membrane. The
specific growth rates of DT1331 decreased with increasing head spaces of the cultures. However, when
the ratio of head space volume to medium volume was 5.60, the strain showed no growth. DT1331

showed vigo-

rous growth with 1% or more elemental sulfur addition. Cystine could substitute cle-

mental sulfur and DT1331 showed moderate growth with 0.1% or more cystine concentration. The spec-
ific growth rate and maximum cell concentration of Thermococcus sp. DT1331 in the presence of ele-
mental sulfur were 0.80 hr' and 2.0% 10° cells/ml, respectively, while they were 0.67 hr' and 1.1x10"

cells/ml, respectively in the presence of cystine.
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Dry cells (about 150 mg)

—— hydrolysis with 100 ul of conc. H,SO,, 3.5 ml of
methanol and 3.5 ml of toluene overnight at 507C

— extract lipid with 1.0 ml of hexane
— add small amount of (NH,),CO,
—— store at 4°C

— TLC with a mixture of petroleum ether : diethyl ether
(85 : 15,v/v)

. spray with 10% dodecamolybdo phosphoric acid in
ethanol

— heat

— detect the lipid of celi membrane

Fig. 1. Scheme for the total lipid analysis in the cell mem-
brane by TLC.
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Fig. 2. Thin layer chromaogram of whole cell methano-
lysates of E. coli MV1184 (A), Thermococcus sp.DT1331 (B),
and Natronococcus occultus ATCC43101 ().

Developing solution was a mixture of petroleum ether (b.p. 60
to 80°C )/diethyl ether(85: 15, v/v). Eubacterium E. coli MV1184
contains FAME (fatty acid methyl esters) and archaebacterium
Natronocoecus occultus ATCC43101 contains GDEM (glycerol
diether moieties).
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Table 1. Effect of head space volume on the specific growth
rates of Thermococcus sp. DT1331

Table 2. Effect of elemental sulfur concentration on the
growth of the Thermococcus sp. DT1331

Concentration (%) Growth
10.0 +++
5.0 +++
1.0 +++
0.5 ++
0.1 +

A* B* B/A ratio Specific growth rate
(cm™) (hours™)
£.0 28.0 5.60 0.00
10.0 23.0 2.30 0.53
15.0 18.0 1.20 0.63
20.0 13.0 (.65 (0.74
25.0 8.0 0.32 0.75
30.0 3.0 0.10 0.74
5.0 Ar** 0.74
5.0 N, ** 0.72

*A: medium volume. B: head space volume. **Head space was
saturated with argon or nitrogen gas.

* 4+++: Vigorous growth (cell number >1.0x 10° cells/ml), ++:
Moderate growth (1.0x 107 cells/ml<cell number<1.0x 10° cells/
ml), +: Slight growth (1.0% 10° cells/ml<cell number<l.0x 10’
cells/ml).
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Table 3. Effect of -S- contained amino acids such as meth-
ionine, cysteine, or cystine on the growth of Thermococcus

Substrates’ Growth
L-methionine -
L-cysteine

L-cystine +

* 4: growth, -: no growth. “The final concentration of substrates
is 0.2%.



Table 4. Effect of cystine concentrations on the growth of

the Thermococcus Sp. DT1331

Concentration (%) Growth
1.00 ++
(.50 ++
0.25 ++
0.10 ++
0.05 +

* ++: Moderate growth (1.0X 10’ cells/ml<cell number<1.0x 10°
cells/ml), +: Slight growth (1.0 10° cells/ml<cell number<1.0x
107 cells/ml).

Table 5. Maximum cell concentration and specific growth
rates of Thermococcus sp. DT1331 in the presence of ele-
mental sulfur and L-cystine

Maximum cell Specific growth

Lengths of

Substrates lag phase  concentrations rates

(hr) (cells/ml) (hr'")

S 3 2.0% 10" 0.80

L-Cystine 5 1.1x 10° 0.67
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