Phosphoenolpyruvate-Dependent Sugars
Phosphotransferase System of Bacteria
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Fig. 1. The Bacterial Phosphoenolpyruvate: Sugar
Phosphotransferase System. Of the many different
sugar-specific enzymes of PTS, mannitol-PTS and
glucose-PTS are discribed. EII™ is specific for man-
nitol, and EII*" together with EIII*“ is specific for
glucose. P-EI, P-HPr, P-EIIl and P-EII are the phos-
phorylated forms of the enzyme, respectively.
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Table 1. Kinds of EIl and EIIl proteins of PTS and Their Molecular Weights

Proteins Organisms Molecular Weight*(Dal)
Specific. for Enzyme II Enzyme III
Glucose E. coli 50,645 18,099
S. typhimurium 45,000 18,556
B. subtilis 75,521 None
B. lactofermentum 71,643 None
N-acetyl
glucosamine E. coli 68,356 None
Mannitol E. coli 67,893 None
Glucitol E. coli 54,018 13,306
Sucrose E. coli 47,500 None
B. subtilis 48,945 None
Lactose S. aureus 62,688 11,372

*Molecular weights of proteins were calculated from the DNA sequence with the exception of EII** from S.

lyphimurium.
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Hol Tstefdds} A7) PTS i 7)52 jy
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EL EIlF“%E 4z mesly gjrho] 222 CAP-
CAMP =xof] oJax} &agdo @ glucoseE
3 v Aol A N viokatel-gw 1 wrde)
FR=ed #8287 3ke }Eh40). CAP-
cAMP E3t3oll 23 pis operone] WE zae
7HE 7 okeldl fAAY "AgAE )t 29
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frud, fruB, fruF 123 fruk §AAZ T
el o]& A= ENI™, EINI™, FPr3} fructose-
1-phosphate kinase-g 7}7} =%} 4} fry ope-
ron?] HAME oA 5= repressor proteing® IE
3k fruR FARE NBFH S typhimurium )
GYA A zell 28 el Bzt gyl o] H
A2 Edwe] A7) AY A£4]7]9 lactate, py-
ruvate, acetate 5% B0 g o]L3le] Rpuwly
fructose-PTS th#ale] constitutivesd}#] &=}
(45). °l218 dA4Le fuR A o8 YA H=
bl o] fru operon®] HALE HHo T A}y
wEolch o]2f3 fruR T Edmol Aol A fruc-
tose-PTS 2]ofl sfjt2bo Balg G450 dr)r)
%748k Krebs cycle#} gluconeogenesisel] i %
A2 orhs zhidg H2d FgA4 AT R
capsulatusol| ] fru operon®] T4 KR} fruk-
fruAfruB A E R Jdse] glon
fruKe= ) 24te) 713 fabshd fruBE Eo)dl)
El& 7=8}w 9lv 702 sl do) enteric bacte-
ria®] glucitol-PTS$} mannitol-PTSE 3=sle &
A2k e A8 2 Fxe} 247)zte] Wi mi
operon®] FE= mlIOPAD 42 1 AR} -
Ao glom Fx g miA= ElI b al.g
FE&L miD $-4 AR mannitol-1-phosphate de-
hydrogenased T Zal=d] o]E % 53} Aol
intercistronic region®] itk Al mHA &
7S 3 A2 Zelivims 50~1008 A
=2 EII™ w93l mek YAIA71c). gut operon
gWIOPABDMR A& f#2l7F Vadxle] glon
TEFHAAE guid, gutB 121 gutDE A o]5e
Ell*, EN*'2} glucitol-6-phosphate dehydroge-
nased 77} I3k} gut operond CAP-cAMP
ETA o) 2 A"l 2AE T ) Be] Fo)9
2AGAAE Y gleh gutM-S activator w4
A& FE8T gutRE repressor wh AL < ghr)
(46). arbutin¥} salicin 32 B-glucoside 2 HoHsh=
PTS gl EIP¥.e of2b4to] PTSE of-¢ SE3}d)
°l& FEshk= #HA7} cryptic operono]zl A
Aol bgl operon promoterZol 9li= FAx|A
bgIR| IS element7} E017}=%] Eodwo]7} H e
W dde] @45t =ck4y). N-acethylglucosa-
mine-PTS ©1& F=3= ngg operone 3712

TEFAAE A2 e GAH A4 1 5
A= nagE-nagB-nagA°)®] o)5 §zxk= EIl™,
glucosamine-6-phosphate  deaminase2} N-acethyl
glucosamine-6-phosphate deacetylase® #+7t 3%
3l nagB®} nagE fAAE 7b7] AR ubg) wpar
o2 AAbgich. CAP 294 promoter sjado] o)
& Ak Ak 2 G2 2hashe w3 nggE
Hebell AAl FAd 257} ik nagAds ulE A}
=

3.2 OHUMTO| pts operone| U =

AsFFdEN A WA pis 32 operone
el wls) vl Ak B osubtilis) glucose-
PTSE AA3h= pisG operond 2 Tz} FA44
Az frlulde] AASREd o)A g7
A3k 22l ptsG, ptsHS} pisl F-HAZE FAAS o] g
v} B. subtilis pisG H-A3= NAF ptsGoF o
dlels] AAEE ElE9} ENEFc shiae] rxg
B2l g shl o) zh= EIFeg m=dbu) prsGot
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operon %ol EANst=d] sacT {27 Eodw
]| sacPA operone- constitutived}A| & gc),
sacP FAAF o4Z2] grulde) AHixz DR
TARE 3B PRE o]F3 gl Hoew Wo} SacT
vl A o] transcriptional antiterminator . 23}
RNA polymerase”} sacPA operon®] promoters}
TE FHAL Alelol] Eajsls HAMEE 2He %
A e o2 BQITH49). S aureusol A lactose-
PTSE& FE=38h= lac operon §17[wj<do] wad &=y
ol AL Mo FAHARE TAFH Yu 1 FA=
lacF-lacE-lacGo)w] o]& §3 2 EII*, Ell*s} g-
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