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1
1.1
H3HH A2 A3 Al0  Dr.John Patterson A.ru-
minis  Upjohn Dr. Joseph Robinson A . woodii ATCC29683 Dr. Ralph
Wolfe University of Illinois USA E . limosun
Boccazzi and Patterson
%
12mL 120mL
100 % CO,
1.2
Martin ~ Russell 7 20mL
10 000 X g 10min NAKP 50 mmol L NH;PO, 50 mmol L
K;5;PO,; 5 mmol L MgCl, 1 mmol L pH7.2
1:9
1.3
1mL 10 mmol L PEP
ATP 0.1mL 1 mmol L
0.2uCi  D- U-MC - 2- -D- U-MC - U-1C - U-1C -
39T 30 min 30 mmol L BaBr, 20 min  0.45pum
80 % 1600-R
10mmol L PEP  ATP
1.4
Bio-Rad
1.5
ATP PEP MC - 2-
BaBr, Sigma St. Louis MO
2
2.1 PEP ATP
PTS -6-
PEP PTS ATP
T PEP 1
Al0 PEP Ad
Bacteroides ruminicola  Streptococcus bovis ' PEP
A.ruminis A.woodii A4
PTS ATP

o PEP
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8 A.woodii A4 ATP
ATP PEP PEP
ATP PEP ATP 2-
4 PEP 2-
PTS 7 E.linosun A10 H3HH 2-
PEP ATP PTS
A . ruminis A. woodii PEP 2-
1 PEP ATP 2-

Table 1 Specific activities of glucose and 2-deoxyglucose phosphrylation

with PEP or ATP as phosphoryl donors in acetogenic bacteria

2-
Glucose phosphrylation 2-deoxyglucose phosphrylation
Acetogens nmotl L ™" mg " min"! nmol L™ " mg~ " min!
None PEP ATP None PEP ATP
A. ruminis 0.89+0.03" 1.38£0.03  41.32+0.55 0.24+0.02 0.46+0.06 0.47+0.01
A . woodii 0.85£0.03 1.21£0.03 2.13£0.17 0.32£0.02 0.42+0.01 0.73£0.01
E. limosum 1.19£0.10 3.49+0.03 17.06 +0.28 0.60+0.01 2.21+0.42 0.75+0.02
A2 1.38+£0.10 2.18+0.08  20.45+0.99 NDP ND ND
A4 1.05+£0.18 1.20£0.13 3.27+0.11 ND ND ND
Al0 0.29£0.02 11.62£0.06 14.01+0.52  0.31+0.03 11.14£0.32  0.35£0.01
H3HH 1.39+0.09 7.07+0.19 9.99+0.43 1.25+0.05 4.25+0.36 1.40+0.03
“Values are mean + standard deviation n=3
PND= not determined
A. ruminis  A. woodii PTS Al10
PEP 2- ATP 30
PTS
2.2
H3HH  Al0 _PTS H, CO,
8.5 3.3 2 ATP
ATP PEP
PTS Rephaeli
Saier PTS I HPr
I ° AI0 H3HH PEP-2
PTS 3 Al0
H3HH PTS
ATP
-6- T PTS

© PEREEME DN RFATIESMIEE http://journals. im. ac. cn



542 39

2 H3HH A10 2-
Table 2 Effect of growth substrate on the specific activity of PEP-and ATP-dependent phosphorylation
of glucose and 2-deoxyglucose by isolates H3HH and A10

2.
Glucose phosphorylation 2-deoxyglucose phosphrylation
Growth
nmol L " mg " min! nmol L " mg " min !
substrate None PEP ATP None PEP ATP
H3HH
Glucose 1.39+0.09* 7.07£0.19 9.99+0.43 1.25+0.05 4.25+0.36 1.40+0.03
H, CO2 0.48+0.05 0.83+0.16 9.20+0.26 0.25+0.02 0.42+0.07 0.42+0.10
A10
Glucose 0.29+0.02 11.62+£0.06 14.01£0.52 0.31+0.03 11.14+0.32 0.35+0.01
H, CO, 0.96+0.08 3.57£0.13 13.05£0.23 0.56+0.10 2.86+0.02 0.71+0.06

“Values are mean * standard deviation n=3

3 H3HH Al0
Table 3 Effect of growth stage on the specific activities of PEP-and ATP-dependent phosphorylation
of glucose by isolates H3HH and A10

Glucose phosphrylation

. ODgyo
Growth period nmol L™ " mg " min!
None PEP ATP
H3HH
Early log 0.5 0.73£0.15* 1.42+0.08 6.98£0.13
Mid log 1.0 0.56£0.06 3.30£0.05 9.91£0.50
Late log 1.5 1.09+0.16 10.33+0.74 20.32+0.55
Stationary 2.5 0.79£0.09 1.71+0.17 4.58+0.13
Al0
Early log 0.3 0.57+0.02 3.18+0.13 6.55+0.33
Mid log 0.6 0.56+0.06 5.45+0.18 7.16%£0.09
Late log 1.0 0.46+0.11 15.58+0.09 16.94+0.24
Stationary 1.2 0.66+0.08 0.91+0.04 2.91+£0.04
*Values are mean * standard deviation n=3
2.3
H3HH A10
H3HH Al10 PEP ATP 4 ATP
PEP
H3HH A10 ATP
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ATP Al0

ATP H3HH

PEP

4 H3HH Al0
Table 4 Net specific activity of PEP-and ATP-dependent sugar phosphorylation

of isolate H3HH growing on different growth substrates

Glucose phosphorylation

Maltose phosphorylation

Sucrose phosphorylation

-1 -1

L (|

Growth substrate nmot L™ " mg™* min"! nmol L™ " mg™* min nmot L™" mg™" min
PEP ATP PEP ATP PEP ATP
H3HH
Glucose 2.98+0.01* 28.14%£0.36 1.43+0.09 0.56+0.34 0.19+0.10 ND"
Maltose 1.77+0.20 12.61+£0.27 1.34+0.07 0.22+0.14 0.26+0.01 0.14+0.10
Sucrose 1.63+£0.02 23.80+0.36 1.57+0.30 0.30+£0.04 1.30+£0.04 5.09£1.26
Al0
Glucose 7.19+0.64 13.10£0.46 1.31+0.13 0.15+0.09 0.44+0.01 0.44+0.01
Maltose 4.21+0.77 11.93£0.46 1.85+£0.86 0.92+0.55 0.09+0.01 0.17+£0.14
Sucrose 7.59+0.47 8.56£0.52 1.95+£0.02 0.64+0.03 1.12+0.03 0.34£0.03
“Values are mean + standard deviation n=3
PND= not determined
Al10 H3HH
PTS Martin 2 S. bovis
PEP H3HH
Al10 H3HH
Al10 PTS Al10 H3HH PEP
2.4
l4c Al10
H3HH PTS 5 H3HH
PEP
60.5% “C-
79.0% “C- Al10 44.3% “C-
H3HH 94.1% "“C- Al10
H3HH PEP
PTS I I}
E. coli PTS
13
A10 H3HH ATP 5
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5 H3HH A10
Table 6 Inhibition by unlabeled sugars of PEP-and ATP-depent C -sugar phosphorylation in isolates H3HH and A10

Inhibition of phosphorylation® %

Radio-labeled sugar Unlabeled glucose Unlabeled maltose Unlabeled sucrose
PEP ATP PEP ATP PEP ATP

H3HH
Glucose 87.1 72.6 60.5 ND® 39.1 ND
Maltose 79.0 16.3 94.1 96.0 75.2 93.4
Sucrose 59.1 79.2 51.0 85.3 84.3 ND

A10

Glucose 87.5 87.5 51.6 13.4 50.2 3.9
Maltose 21.1 69.6 44.3 29.3 11.9 ND
Sucrose 24.1 73.5 29.5 35.3 50.9 79.4

“Cells were grown on the same but unlabeled sugar

PND= not determined.

H3HH ATP
Al10 H3HH
PTS ATP
PTS
PTS
Wood
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SUGAR PHOSPHORYLATION ACTIVITIES IN ACETOGENIC BACTERIA

Jiang Weihong' > Patterson John A?
'Shanghai Institute of Plant Physiology ~Chinese Academy of Sciences  Shanghai 200032
2 Department of Animal Sciences Purdue University IN47907 USA

Abstract Seven acetogenic bacteria Acetitomaculum ruminis Acetobacterium woodii
Eubacterium limosum as well as isolates A2 A4 A10 and H3HH were tested for PEP-and
ATP-dependent phosphorylation of glucose and 2-deoxyglucose. Although all organisms had
detectable phosphorylation activity substantial variation existed in the rates of both PEP-and
ATP-dependent phosphorylation. Isolate Alo had the highest rate of PEP-depehdent phos-
phorylation of 11.62 nmot L™ % mg " min !. Isolate A10 H3HH as well as E. limosum
most likely have a glucose phosphotransferase system PTS . In contrast A ruminis A.
woodii and isolate A2 A4 had PEP-dependent glucose phosphorylation rates very similar to
control rates suggesting the lack of PTS activity. The rates of ATP-dependent glucose
phosphorylation were higher than PEP-dependent phoshorylation in all organisms surveyed.
However substantial variation existed in the rates of ATP-dependent glucose phosphory-
lation. The glucose PTS of isolates A10 and H3HH were induced by the presence of extracel-
lular glucose. Moreover the specific activity of the glucose PTS of both isolates increased as
cultures progressed from the early log to late log phase of gowth. ATP-and PEP-dependent
maltose and sucrose phosphorylation was detected in isolates A10 and H3HH. Although ac-
tivity was detected in both isolates A10 and H3HH  the rate of activity varied consider-
ably depending on the sugar and organism tesed.

Key words Acetogenic bacteria Sugar phosphorylation Phosphotransferase system
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