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HOMCSERINE DEHYDIyxiENASES CF SEFNTIA MAFCESCJBS Sa-5 

Discipline of Biochemiatrg and Applied ktrition, 
Cent-1 Food Technological Research Institute, 

+aore - 2A, 1tii.a 

Hwoserine dehydrogemse<thomoaerine~ NAD(P)+axid~redwtaee, 

E.G. 1.Ll.S; abbrwiatad HsDH) is an importwt en-e in the bioeyntheeir 

of methionine, thzleonille and isoleucirpe. Since It is a bra-h point en-, 

it8 00ntrolis quite imp0rtant in the xe@latiOn Of t&19 f0mPation Of these 

4WtillD aoids (1). 

BotbKrdwiohiaooliK~ (2-d and Salmonella t@&uuriumL2 (5,6) 

aontain IXO eepantbla HeDHe; beside@, the E.ooli Ku en-es poseeas -- 

aspartohinaee (AK) activity (S,4). Ons of thees HaDHa ir inhibited by 

drth~~~onine (S) rrd itr ion&ion is zwp~~eaed by a oombiaation of L-tkwnine 

ami Ei60lsuoirr, (6). Adiivi~of the eeoond Hd2i is mtdfected signifiaantly 

bp~adn~aoid butite fomtionie ~pletely~pxwwed @tithionioe 

(4,610 In other organiami3 teated (1, ?-l&I, ibDH activity is mxb&ly 

reprsaeed by tnethionine (8-10) and in all oa8es feed-bfmk iahibitd by 

th~~ob (&l2); oftenthe effeatsare ~nlypartial. Ths Mewepora 0raasa 

HdBHmaems tobe ex0eptlon& itla neither ~~preaaedbymethionine nor 

inhibited by threonine (19). Iaetanoea of oahpleh repressionbymethionine 
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dpliao acidsr W’s HADP+ ard trli3 uere -hased irw the Sigpla 

ChSrpJnalCorP~. rrpStalline borine semalbtiwasfra -0~' 

bbo&ories. Allothsrahemiaalswers ofanalytiaal grade. 'Ihs strainof 

Sam Sa-3 aad it8 tbmoaiw-le* Wtantwers kWlr supplies trp 

Dr. Karl&mm (Royal Instiituts of Temhnology, Stoskhola). 

Tbs baoteriamrs gr~~~aer~bfoslly iashaka flasksat %a# 

glwose-slirreral saltsmedi~of&tis (34). Thn~oa (loon&) was 

addedinthe oaseof *emlrtante. The 0ellsvsFehamest& inthe late M 

phase. Uaabed uells uere suspended in5 tims theirweightof20 mM 

p~fassi~~ph~sph& buffer (pH7) o~ntaiw l50rMpotassl~ohlorideaod 

20aMBmmaptos&an~l(xefrrred to as fhs buffer) snd ronltx~llydhqted 

at 4' to So for 10nini.n a Brawoamiel W2 Saaifbr. The so&ate wat) 

then ceatriiugedfor SOninat10,000x gand ths supmndantuas dialyssd 

against the buffer at4'C. Rotsinuas estimated b WUB mthod of &my 

etalo (l5) usi~borlnsplamaalbu~~inas ths standard. HsDHandAK -- 

aotititiea wem detemiacrd asso&ilIg to the pmssd~s ofB&skam$&fght 

(U) lrJr the redwthof W(P)*uith homoserins and byhydmzms~ate fomatlon 

~sPsothlY0 The rewtionnixture forHeDH assays sontalnsd, ialml, ths 

fouariag oonponents in *olest Tris~Cl buffer (pH 8&l@; Dtharorerlae,20~ 

EIfi& 18 #BD(P)+, 0.4 aad W-e. For Itdetelrmination, fhe S3aotiOn 

addwe oo?Adned in lml (all in CPPO&S)* asparfats (pEl 81, 100; aP, 20; 

M&h, 203 @a, 4OOsrd ensme; inaubatlon2S", lhr. Iniubibition- 

alne*s, the remtion dxtium oonfained, in 8dditim t0 tb0 dope, a 

l pptpm-lafe afb0 aotis at&e ooawmtmtious itdieat6d. Otb unitofH&H 

aaklyeea * fOnOafAm Of One Ccole HAD(PM permln 4 of 0, a oha* of 
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O~OOlabm~%anoe atS40mpsrhr. Spdf'io diviiy (LA.3 is the nmber 

of unita per mg pxwtdn anbse otherwire speoifid. 

Table 1 

Ibpeealon of Ha aId gmd 

GlQWth 
bM activity 

~parto- 
supPJumnt 

GlWth* w+ IADP+ kinase 

corn. (3-m &f S.A:* dm Bbpree- &A. Ibpree- S.A. Bspms- 
sion rion 

1 % % 

B0m 24s 6.6 - 6.6 - 170 - 

Zthmonine LO 250 5.0-5.8 12-25 5.0-5.8 12-25 I.71 0 

hethionim 1.0 240 0 100 LB 75 17s 0 

~isoleuoine LO 256 5.6-7.2 0 6.64.1 0 2ll -24 

GhaoserineL0 2l5 0 100 LS 80 224 -55 

boysteine LO 210 0 100 0.64 90 248 -32 

Lthreonine LO 265 0 loo 1.7 74 230 -46 
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Table 2 

lfeatof araIn0 aoids on EaDH aatitity 

H&H Aotirities Ik 

hQwth 
rwFJe- 

AmiaDaoidaddedfo 
Ibation mixtum 

lcm+ arrop* 
mnt S.A. 

I&l- 

fnhi- Ilw- 
bition 

8.11, bifian 84. bltioo 

ml4 

6.6 

10 6.6 

10 6.6 

10 0 
10 I.T** 

0 

19.T. 

H.T. 
Y.T. 
19.2. 
M.T. 

d d I 

0 

0 
loo 

8.6 

64 

6.6 
0 
I.T. 

1.7 

0.34 

1.6 
0 
1.2 
I.T. 

0 

0 
100 

60 
0 

100 

30 

170 

166 

170 

153 
110 

210 0 

210 0 
210 0 
I.90 10 
210 0 
146 32 

-6 

0 
10 
33 

it &A = m llhitrr pr mg pmtdn. 

* IJ.T = Hot fertud 
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(2) moot Of &a0 adds 011 H8DH *tiYitbS* ti &feat of * 

anwfab fe aplina adds b&ding Z-hoaoSdOe ad Of k?abim 011 

the ~t,ftityof Hd)~ewas sttxlied and t&e resulta a= show inTable 2. 

hong tb apalm atids tested, OI&T epstsine inhibited strOW!lY both aethities 

fmm d.l.a grcm in uasupplemsntsdmsdia. ButHsDB-actirity of tie wefts 

grcwn inpzwenae of Wthiozdne, Lhoaraeerine Or IroYsteins war S-WY 

inhibited by L-throonfne aleo. Isoleu&m was aleo inhibitorg. 'his aetipitp 

is tapeclfie for uDp+. This would indictate that either (I) the NADP*-H&H 

irmodiftd bygrouthinpreaence ofk;rethionine SO thatitia strongQ 

inhibited by L-threoniae, or (Ii) there is a Wrd arrl miwr HtsDEIwhLzh 

is notrepressed bykethioninebut ie etronglpiahibited byW&eaMne. 

Thishas tobe ~eokedbyftn-therprtcii~ationexperiarenta. 

(S) #on-fddiW of yi and HsDH. Asparfokinase aontent of the aells 

was not affeabsd, unlike Ii&Ii activity, bygmrthinpmmoe of L-methionine 

(Table 1). bn examination of cerfdn fbleonin~~less mutants &owed t&t 

tbsir~~a0tititY~3a &T (fm mro tOS@Of the prototropls) but &a 

awartokinase aat~ritpwaa almost the Sasu, asthatof t& pototroph 

(mpabllehed expeanfs). biW the purifioationof aspsrtokinase, Itwas 

obuervod that(i) tmatmmtinthe abwnoe of KGluith stre~in to IWIWO 

nudelo adds also eliah&ed most of PDH aatititf, aui (ii) d&Zysis in 

the abseme of Qcl also led to a aOn&icWabls 10s~ of ad,ivi~. Tbeae 

tmataents did not affeot aspsrtokinaee activity (unpublished zwstita). 

Th above mlrults clearly establish that at~p&,&inaa~ protein is distinct 

fram tb HImi3 in this oz@&.lm. 

%aW mSutt8 iadicate that the HsDHa present in_S.weeoens Se-S 

ars diat&Mfromthe onespreviouely xqarted (inB.ooliK~,~.l&~imurirm 

and ofher organismd~ Thisrtroine~rafbbr~ueinhavir\gapreponder 

a~~eofmethlonfrre-rep~~~aible &D&I. Borssper, Uke othermetbionine- 

rqmssible onesr these are also notiahibitbd to any signiflonnteotentby 

ap(p appino aoid UC& bst kyateine- Uhether or trot the very geomumed 
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inbibitian of NAhE& by thmonim hotbed vhon celb are grown in 

preaenw of nethionine) is du, to a distinct NADP*-EIIDH or whether it is 

dmtothe scl~ebti~@ifiedIQI@*-HsDHis tobe detbzNti~fbrt.her 

atpsrfgsnts. Tbia reetiucrl NADP*-X&Ii activity (about 20 to 25% of the 

totalUDP'-WHwtivity) appamitly furnishes tha haomrim needed for 

the biorqrnfbsaisof thl~oniae and ia~leu~h byoellewbeng~~~~~inpresenae 

ofmet.hioaiBD. 
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