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Abstract : Uridine diphosphate(UDP)-galactose-4-epimerase-less mutants of Salmonella pullorum were isolated

after mutagenic treatment with ethidium bromide. When isolated gal E mutants of S. pullorum A2 and 1D1 were
grown in the presence of galactose(0.1 W/V), they exhibited :narked bacteriolysis in heart infusion broth. The mu-

tant strains were further investigated the characterisistics of enzymatic activities in the Leoloir galactose pathway.

Isolated A2 and D1 strains were completely deficient in UDP-galactose-4-epimerase activity. And the activity of

other enzymes involved in galactose metabolism were reduced significantly.
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toseE encrgy¥ 224 o] 834 Fale 5L e
c}. 3k galactoser} EFE|R] gF2 wiA|AA o] W
o]E wlgshy galactose Al Fodsi= HAA)
o] 7<=o 2)3fed LPSL] O-side chainel] galactose7}
Zoi® Rcy Q) LPS7) AEA =)’ rE3l epimeraseo]]
Edelrl e #Fe REHE 2 Fx9
galactoseE FF3l% galactosed] tiAlabgo] Al
o]Fo| R A Fslm2 FAMHel| galactose-1-phosphate
%= UDP-galactose7} &3 g 0244 galactoseol] 7
Ag 2o wiA|oll F/3 galactose FE7} £ 73-Foll
A7} &8 (bacteriolysis)& VieR A At

ol%h 22 HAE A ATFOIE el EL AT
Ag Fodulolg 7A-F ANl YU S HolA o
AE HAYPAHE FAY T UE 7MEE o] AFFIt
Aol BAH o7 RIS 9l galactose FE 3
oA Wt oz F838 smooth¥ye] LPSE A4
sto] ] HA7|HE AT F, gal E AR A
£l 2 Qlsle] AlFAlell £4 == UDP-galactose X
£ galactose-1-phosphate9] F57} Z7lstHA HA2
£-F840] JeR}A =+ UDP-Gal-4-epimerase #4
Aol ksl §Ro] AYH o Uehtr] wifel
o}
o145t BN % ol Boll 29elE Sk Sal
monella pulloum F5F-2] 7330l x Aol 9] el F2
o} A% HAthE]l SAE AYx gloev® gl E
SA2pe) Awo|F= ANzQ WAl FFEE ol 89
F e 7FsA 0l & A oZ Aokt AR S pul-
lorum®) gal E f-8xke] ALHo|£E Fduiold A
F Aubstel Halwo|Fe] AlFEEQl #HHE #Hs}
£ AN AY-E AAE e} glon’, o] AYPARNE B
2 B dFA e EelHo|FE o] &% galactose F 5
£7AH, UDP-galactose & A8 HAHA ] Leo-
loir pathwayoll odeii= HAAlell E3s]o] e 242
9] Aol gt 484 5L zFFS vz e
o} B2]&} S pullorum gal E Ho|F59] AFAl A=

V5ol B ARE vl 2A Sk,

Mz 2 Uy

S pullorum H|zte| EA0| H2| : ol
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24 g8 AASA e Y =eE
galactose® H74 Aol EedHold Heleha o
2 S pullorum A0150 A& AFstar vijok4] g 54
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Fig 1. Growth curves of S pullorum A0150 and its gal
E mutant strains of A2 and D1 in heart infu-
sion broth with or without galactose. A, S pul-
lorum A0150 galactose added at time 0; B, mu-
tant D1 strain without galactose; C, mutant D1
strain galactose added at 5 hrs; D, mutant D1
strain galactose added at time 0; E, mutant Al
strain without galactose; F, mutant Al strain
galactose added at 5 hrs; G, mutant Al strain
galactose added at time 0. The arrow indicates
the time at which galactose was added to the
growing culture.

01502] 7-$-ollx= mi=|ofl A714 galactoseol] 2fsho] A)
2 FAlo] AR HAE 4 girH(Fig 1). ey
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A29} D1& X5 UDP-Gal-4-epimerase®] 842 %Hﬂ
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7450l 11.8%, 25.1%, 79.5%) sl Ao ut
3| 3]t}

Table 1. Enzymatic activities of the Leloir pathways
in gal E mutant strains of A2 and D1 of Sal-
monella pullorum

A2 D1
UDP-Gal-4-epimerase 0 0
(Galactokinase 46.8 11.8
(Gal-1-P transferase 36.9 25.1
(Galactose permease 789 79.5

* Enzymatic activities of S pullorum A0150 were taken
as 100.

UDP-Gal-4-epimerase : 100 = 12.1p moles of per mg of
protein per hr.

Galactokinase : 100 = 5.1pmoles of per mg of protein
per hr.

Gal-1-P transferase : 100 = 19.5pmoles of per mg per hr.

Galactose permease : 100 = 2778 cpm of "*C-galactose.
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SalmonellaZ-9] 3o}l o W& 7] A%
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AT i Ze] wlojlls &l EAlsh= Al AR
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oAt 2+ WA A WA $ehiele] $A
Abadol] 2| oier AAH Q] £AS 2elshe F4elFe o
} vaccine Al2§ FFE Mikslr] Y8t 712AH L2 A
S pulluorm A0150 FFZE ethidium bromide X 2]&}od
galactose Hall5-S 443 Wo|F5 Felsiint. & A
Yol ol F HelHolfe] QY A Wi} ol F,
galactoseol] Ttk 2H°4 9l galactose -f-5 §-TA1EE A
st e, =3tk galactose Aol Fofsls AAAlS
GA-E v Eslo] HalFFe] A vaccne A=E ¢
FgA 9 ol grbsAlg AEstaA 3]t

B A¥ola Beld A29) D1 Ho|FFE 7Y ol
9] wiek717t & galactose H-3l50] YER}A] ghkon
ARAQ gal E Wo|Fel A FASKL. =
S a S £A% A Fol ARtlA AF vac-
cine®] HelE AE|FL ool A8she gal E #olF
Q) S typhi Ty2la #5F2 A4 55 dAshe AL
2 el = A29) DI #o)F2] galactoseo] 2j%t
LFHAE FE2lo] Ueht galactoseol] thEt A&
goldt 4= Qgdrh. 1Eid) gal E ¥o|F9] galactoseo]]
3t 2 AL 1 AlFel HAAH YA Aol glo]
galactoseol] tHEt A& A 571 F71étell whet 1 Al

o BUAE FolAlE AR YolA ore, gl
wol|F:9] galactose AR AT WA Ave
Leloir pathway & 4:Alol] £§= o] Q= F2he] HAol|
gt E2348 246K EelTEl A2¢ DI
X% UDP-Gal-4-epimerase8] A& okds] £A%
by |eloir pathway] th2 4 ¥4l parent strain
o]] u]sled galactokinase, Gal-1-P transferase, galactose
permease B4 £ A0150 F59) 7+ 484 o) vls)
o} A2 F29| 7S 46.8%, 36.8%, 78.9%Z, D1 =2
9ol 11.8%, 25.1%, 79.5% sdsii= Aoz 1}
Shsder. AP A LER Ao el
vaccine A Z& S tyhi Ty2la 758 ZAEA ST of
SIFEA S typhi Tpy2 @] EABAES 100%2 o
9% a UDP-Gal-4-epimerase 0%, galactokinase 5-
20%, Gal-1-P transferase 25-50%, galactose permease
40-50% o]u] el sgstedof ot HAlEkR 3
t}. o) AT vlag wf B Ayl RelFF A29}
D1 UDP-Gal-4-epimerase?] 739+ 919 =718 ut
ZEs)A)ut, A22) 7 -$-ofjx galactokinase, galactose per-
measee] SAEF 919 2R FFA oo, Dle]
738-olli= galactose permease®] A Xl Xpol7} Q&
ZAog yslF) o)t 72 Avke ¥ AgolA F
3t gal E Wo)F7} A vaccine Az2g FFE o|-§3}
71oll¥: QHAA Y] EAI7E g 7 A E Aok 2E A
Fhet. e o] 71EE S typhi Ty2ladt 9] 73l
sl Aolng B AglolAe] Feldt S pullorum
9] 7-$olle gal E WolFE o] &% A vaccine A=
£ FFY A g A% MR ALY R T
o] npirx|ojo} & H o7} Sl o8 Hxbet.

4:317] 7] Ale] odlbg g AFudle] Fulst
oo} & zAo 2L ghdsla, Bargo] glowA, A
ol ol ol fi9}7) edsiodof slu], W4l Fof ¥
Wi AL A3l Alel|l A A AR optr B 7
5% 5 4 g9 0|9 e WAl vlol ¥ ol 2
Agol| A Helgt gal E Wo|Fy 8t il Alz
§ #7329 ol 87hsAo) e Frha & 4 ek 2
Flos B Ay Bajgh A2 9 D1 F3ell sl
SF5-Foll ot WA, FollA FFvh galactose
9] A FAEY BEE Soll 3 MAHR] AFE AlF
FAslolof & Ao A

a &

Salmonella spp ZHAZoll tiet Al A= FF2
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B0l 3t xR ke g S pullorum A0150E
ethidium bromide *{2]8}ed galactose E3ll5<] gl =4
MolZ2 Helstgich. olsh o] Heldt wolF: FolA
UDP-Gal-4-epimerase 4= £ Ho|F9] 7l5A4l0] 22
AFFE At F galactoseo]] 2%t FE87AY,
galactose - 333l AT Leloir pathwayol] 3}
ol HaAe] FAE Foll W3t AFE ARSI
EeHolFal S pullorum A2 3 D1 ¥+ 294
o] xgjoll 2ls}o] galactose 3= H, =2 4
3led PR AsIHQ) 4 el ‘ﬁﬁ’rﬂﬁi——‘ﬂ, galactose
o o3t fF@4e] Vel e 24 galactoseoll ot 7
FAol B2 A& ¢+ Uk I galactose thAtell
Bodsl= Leloir pathway2] HAAlE UDP-Gal-4-ep-
imerase] ¥A2 BA3] £AE|Q. 00, galactokinase,
Gal-1-P transferase, galactose permease A5+ A

0150F5ol] ulsto] 4huks] 742 7 o2 Lehgte}.
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