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Fig. 1. Autoradiogram of two-dimensional electrophoresis gel of proteins from cells labeled in exponential growth

phase.
Some of Pin proteins are indicated by 1.

Panel A: proteins from untreated cells. Panel B: proteins from cells treated with 100 M H,0, for

1 hour.
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Fig. 2. Kinetics of the expression of Pin proteins in exponential growth phase during 1 hour of hydrogen peroxide
treatment.
Proteins indicated by arrow heads are thosec which were induced within 20 minutes and returned
to their normal expression level at 40 or 60 minutes following treatment (transient Pins). Proteins
indicated by L) are those whose expression levels were increased within 20 minutes and consistently
maintained to 1 hour (immediate Pins). Proteins which were induced only after 40 minutes (delayed
Pins) or 60 minutes (late Pins) arc indicated by 2 or [, respectively.
Panel A: proteins from untreated cells. Panel B: proteins from cells treated with 100 uM H-O, for
20 minutes. Panel C: proteins from cells treated with 100 gM H:0O: for 40 minutes. Panel D: proteins
from cells trecated with 100 gM H-O, for 60 minutes.
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Table 1. Pin (peroxide-inducible) proteins found in exponential growth phase.

Group Transient Immediate Pin Delayed Late Pin Unclassified
pH Region Pin Pin Pin
C 61.6, 41.3 204
pH 42~51
D 62.0a 74.7a, 57.1, 157 74.7c, 52.0b
pH 5.1-58 52.0a
31.2 91.0a, b, 83.8a, b 233 80.1a, 76.0¢
78.7a. b, 76.0b
E 734a, b, c, 684
pH 5.8-6.0 67.8b, 654a, ¢
57.3b, 48.0a
46.0, 37.5, 285
264
63.7 99.0d, 77.4a 472c, 255 24.4a, 220 39.7
62.6a 684, 67.8a
F 62.6b, 604, 58.3
pH 6.0-6.2 573a, b, 529
50.7, 47.2a, 464
34.7, 29.3b, 27.8
19.2
338, 173 1224, 68.4a 60.4a, 59.4 489, 288, 19.5
G 529, 480, 457 39.6a
pH 62-64 444a, b, 39.6b
293, 27.8, 21.8
20.8
H 414a 939, 57.3, 356 66.6, 61.7. 485
pH 6.4-6.6 48.0
I 128.8, 1243 212, 208 783, 24.7, 242 59.4b. 385
pH 6.6-7.5 594a 210, 17.0, 164 383
Number 10 59 8 19 4

Proteins were named on the basis of the region of their pI's and their molecular weights. Each number
represents the molecular weight of the Pin protein in kDa.
Pin proteins of exponential growth phase were classified based on their induction time as in Fig. 2.
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Fig. 3. Autoradiogram of two-dimensional electrophoresis ge! of proteins from cells labeled in stationary growth

phase.
Some of phase-independent Pin proteins which were induced in both exponential and stationary growth
phases are indicated by O and some of stationary phase-specific Pin proteins are indicated by O.
Panel A: proteins from untreated cells. Panel B: proteins from cells treated with 100 gM H:O: for
|1 hour.

Table 2. Pin(peroxide-inducible) proteins found in station-

ary growth phase.

pH Region Molecular Weight (kDa)

C 61.6, 61.3, 57.3, 454, 33.0, 32.1. 269D,
pH 42-51 262

D 747a. 72.1a, b. 538.3a, 53.6. 52.2. 41.9b.
pH 5.1-58  39.2a, 29.6. 29.0. 26.8a

E 91.0b. 734b. ¢, 62.6. 24.1. 23.3. 145
pH 58-6.0

F 62.6a. b, 529, 360, 32.3a, 293b, 255.
pH 60-6.2 244c. 192, 156, 155

G 480, 44.4a, 400, 39.6b, 350, 288, 27.3, 24.0
pH 6264 227b. 21.7. 208, 20.5. 162, 159, 156, 15.5
a

H 48.5. 39.6a. 35.6. 32.6, 29.3a. 25.0. 163
pH 64-6.6

I 38.5. 383
pH 6.6-75

The definitions of pH regions and molecular weights
are the same as in Table 1.
Underlined

which were

Pins
and

proteins
induced

are phase-independent
in both exponential

stationary growth phases.
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Fig. 4. Autoradiogram of two-dimensional electrophoresis gel of proteins from hydrogen peroxide-resistant
mutants.
Exponentially growing cells of the mutants N7, N9, and N24 were incubated with L-[%S]-methionine
for 1 hour. Some of non-Pin proteins which increased in mutants are indicated by arrowheads. some
of phase-independent Pin proteins by 71, some of exponential phase-specific Pin proteins by A, and
some of stationary phase-specific Pin proteins by O.
Panel A: proteins from the wild type. Panel B: proteins from the mutant N7. Panel C: proteins from
the mutant N9. Panel D: proteins from the mutant N24
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Table 3. /ncreased production of Pin proteins in hydrogen peroxide-resistant cells without hydrogen peroxide

treatment.
Phase-Independent Exponential Phase
Pin| D E F F F G G H I I D D E E E E
74.7a | 23.3 | 62.6a | 29.3b| 25.5 [39.6b| 20.8 | 35.6 | 385 | 38.3 |52.0b| 157 [76.0b|76.0b|734a | 684

N9 ”

N24

Exponential Phase Stationary Phase
F F F F G G H H I I D D G G G H |Total
507 1472a| 397|220 | 338 | 278 | 61.7 |414a| 21.2 | 20.8 | 53.6 |39.2a| 40.0 | 24.0 | 156 |39.6a
17

Pin proteins increased in mutants are indicated by shade.
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ABSTRACT: Profile Analysis of Proteins Related with Hydrogen Peroxide Response in Strep-
tomyces coelicolor (Miller)

Hye-Jung Chung and Jung-Hye Roe* (Department of Microbiology, College
of Natural Sciences, and Research Center for Molecular Microbiology, Seoul
National University, Seoul 151-742, Korea)

Streptomyces coelicolor (Miiller) cells were treated with 100 uM hydrogen peroxide for 1
hour and proteins synthesized during hydrogen peroxide stress were labeled with L-[*
S]-methionine. Total cellular proteins were extracted and analyzed by two-dimensional
polyacrylamide gel electrophoresis. In exponential growth phase, synthesis of about 100
proteins was increased by hydrogen peroxide treatment. These proteins were named as Pin
(peroxide-inducible) proteins and classified into 4 subgroups according to their induction
time after hydrogen peroxide treatment. About 60 of them were found to be induced within
20 minutes and maintained throughout 1 hour of treatment. In stationary growth phase,
synthesis of 62 proteins was increased by hydrogen peroxide and 21 of them were the same
Pins found in exponential growth phase. Proteins from the mutants which are resistant
to hydrogen peroxide were obtained in exponential growth phase and compared with those
from the wild type on two-dimensional gel. The three mutants, N7, N9, and N24, were
found to have higher constitutive levels of 15, 17, and 15 Pin proteins respectively, than
the wild type. 9 of these Pin proteins (D74.7a, E76.0c, E23.3. F50.7, F472a. F25.5, G39.6b,
G24.0, H39.6a) increased in two of the three mutants and 3 proteins (F39.7, H61.7, 120.8)
increased in all of the three mutants. These proteins might play important roles in the
response of S. coelicolor to hydrogen peroxide.



