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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not nccessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the

University of California.



cor w.&:ézmm‘xwm RISTIDINE DINGYNTLASIS

o LEpIn Eammmma' YITIZN wOTES®

, Labaraterv cf Chanionl Btod"namicw and Lawrance gaﬁiation Laao:atcry, _
. Bm.wmity af Cau!’aznia, m:mwg, alif@:nia, UGN, @4?"@

| SIMMARY '_ »

1;3 ?1@ch@mizal ce&@artgantatten, in thc saaaa of xntozmmdxatas in
a pathway aoe baiag ftaely m&acible uith @ther cellular pools of t&»
sane ccvﬂsaa&a. waa &avnactgat&d is hiotidice hiosynthaazs 1a

ﬁalmmneila tyghimux&aw anﬁ E&ﬁ@h&r@myc&s cexavisia@._;.

"2. "&a exgegﬁesn:&i agyx@aeh zmvokvaa aaaausamant ‘of tha é@qt@@ &f -

atiution by walabelled hlatlﬂinol. ad8ed te the mﬁim. ot Me

'iaeexpcrataa eaaoneaonsly Exem laballed qlucesa inte tha hist&éine

~of the eall,yzstezns.

. chgaztmeatanien. on ﬁh&ﬁ .aa&a,.w@a aboeat in falm, typhisurive

Lok pras&az in sace, ceraviw&a@.

de In racc. eeeavimiae, the absengs of cam;etitxas batvaen

.:int@rnahzyvfoxma& end externally-~added histi&is@l_wa@ Bot ﬁn@ to &

faizﬁz®"@§ thig nubstance €0 penstrats the call mémhfaaﬁ.y

°?wafﬁﬂt a@ﬁzgsﬁa ﬁ@waxtwaaa of Flagt E&&l@qy anﬁ aiczahgoleﬁy,

fmesn Hary College, Lsnéaa, EL 483, U.%. .

PO



INTRODUCTION

#etabolie compartrentatiesn 15;$agagﬁ§atl@é tha sézugﬁ@xaz'aa&,
funcﬁigﬂalvgrgaaizatima_ef gnt%acalinlar ;emgcaantso ‘In @ueery;tes,
amma'mazESQZi@;aatxw£tiea are assosinted withvﬁ&mbzanafé@&ia@stea | R
éubceilu;ax ezram%llaﬁ; éh&za a@h@réveéemx free in ¢he *galubia“v |

*tdpzaﬁmi Procaryotes are davisd ﬁ~e£ é&baallnlég arg&aaaiaam Uao
Kiqdﬁ ask wﬁat hop tha eo~ca;xeé ”aolasie iﬂﬁyn@@ age zanuemly aiazzibnta&
in &h@ e;top&aem, with agsﬁtxaﬁ%ﬁ and ﬂrsd»cas éiffz&i§7 ﬁ:ealy,
wh@t&éf'a ROre t&g&tz?_e:qmniaaarayﬁtaa is proscnd, with Aafinad
gpathal ?alaﬁzsaﬁ&igs‘batw@@n eaﬁyﬁss'eoeya:&tiﬁg ia ﬁ@%&hekla |
a&quﬁneaa, asd in wh&ch Lnterw&ﬁi&ﬁes (35 ;agﬂaﬁ éizactly from eas
ansymaticalxv &eﬁiv@ aita ts &ha @ext« ?®@£@*ﬁ2@:&uﬂﬁ2ﬁn$ ind-
foations that the latter mey be ths csve, Thus, 18 S@vafai syatens .

a ap@c&f&c m&t&boi&t@ 9ax*£ea§at£ng tn one s@qu@ae@ was found net €6
min wiﬁh the seme cam@aunﬁ paxticipstdny Lo a éifferana saqu&aeﬁl. S
A nu&hﬁ: of mult&»anavsa csmpla%&s bave bown ghjsieaily igazaﬁﬁda ;
kc@m&g ha@ xecantl? roviowad song araasts of ﬂ@tmb@l Lo ceﬁyartw
’tz@ntt}ti.bﬁ . | ‘ | ..

In the procent work we have £aﬁas£§gate&, uizﬁ ahega:eaﬁaiaaz-

étioaé in mind, the oxganigation of histidise biosyathesie in the

PrOCATYOLS gale. ty‘yhim}i{m-..mzd the euearyom .sacc. cerevisias,
The bistidine Fathway in hoth‘arganieﬁs ia wail un&urﬁtmuﬁ-#na |
possanses fastures which make 1S gn:tieuxarzy iatnrect&nq £rcm car
rolat ef vﬁaw.

- In Selm. tvphirurius, ten eﬁzymaé'madiaté tﬁn comvarsion of
3,4 ‘

phosglioritosyl l-pyrophosghate ¢ A7 to nizgidine Tha final

stap 15 the oxidaticn, catalysed by L-histidinol dehylrogenase, of



-L—-Msti&inol :o L-Msu&ac, u&nq :san as tae tleetm mapwr.
The mt?may te not hnaem ot sml&l mmeat to w3 was the
'fmt thst &1l teu mma ot tha bwsynthetic amzneacaa are

| 7apae1fm& by mtiqm mmﬁ of wa. m om%ar af z}m gwaés '

o _m the chrmmm, mavez. 15 m the cam as the orénr a! thm o

-‘caxyzms 'in tho bias;mtmuc se-.mama. m:zmaica of tkmm emmm
v v!.s mmn@ﬁ @s 3 minqle ommn, and sha @nt&m o,gem .is
:rmmibzd mta a2 a:mla R mlma._ zz-. thus a;;mmd not

mlﬁ.alg that eha hiﬁudm hiaamemtic onzymas in falm, tygans.mrmm

. miqiz% ba c:‘gmizsd mm a mmezf.mtum, gzosas.my mmamg tsa a
’aiznatioa of quuiiimaum @f s.atemdmew. |

"'t;e h&stiﬂm binmmetic gsaehmy m £ace. ccmﬂslae cmmim:

: ths snws mactim EUGUORCe BS that in bﬁctati_as, alithough %:.!m
h&sé&dm gémuam i@mmly scatbtered mam@*@t tha cmmms*ﬁ.

- e ealy mam 3 gemt.m eluat«azim ia fﬁr tha his«d raegion,
vMs‘: emﬁe& for thres engymatic amivsueg, am: oying (m ehe order
of theiw pclnziﬁy} positions 2, 2 and 10 of t,ha blosynthetic
;;at.iway?w SEAFPER, m mm PIRE’ have shown that tiz three
activities. @i@aiﬂaﬁ by the his-€ miaxa semnin physiéall? &ésm*

g ;&ﬁﬁtj during gel ilerstion and ‘glcxgaén:gxiug}&tkon; g"éh.lain-s
 terzizating matation fn - Ehat paxt f;b" the his-4 roglon 'w:;vic'h c:aéss

| for hﬁ.'sam&xml @.‘wﬁmaa@m L«;waws %& Fry ol ‘wxeﬁtz %ﬁlﬁﬁniég.m.ight ,
mzm::mtmi vif:h mm mues:‘ tz:\o em&m@ &el v«tms. s -'1&@5-4 xeéima :
_ ﬁi"ut thus ccde fo:: & zmn:ummm eemc L&zg, & ﬁ.«.miﬁ "'xmtf“in with
ti“ma dintinct maﬁ‘mmc &et&@ﬁti&s, o a rmcdsa prof.es.n gt
qunﬂy ml@m@:ﬁ to form three zn;ﬁs\viéugsl protain rolecules -whi_ch

neverthelass vemain physically asscolaced with one enothor,



He &.ave srudied cwartmnm:zm iz ¢he Mszzs,ﬁim biaayat.wtic
payl way Ly mearuring tws miwine of . & c)hzsf“&ihml, famd o
encogencusly from ( {:):gsm@e, with wniadelled uiatiuiml added

exteraally, Corpartmontation appoarsd Lo exist Lo the histidise

puthway of Sucg, carevisias, but not ia ehet of falm, Syphimurive,
%T&mfm alD 5&??250&3

' &-ﬁ&aﬁim B2, h?xixam Bwa% wm:iaw fmm caim@@mm, Log
- Anneles,. cali?.omga. and L-‘hiati&iwl. 2%}. fron Q}‘cl@ Chenleoal
Coxp. , Los &ngales, c:aufemia

9—( )Glmesﬁ (1343 mlmla) was from ICK Cosp., :rwma.
Califorala) z.-( ;b.getmme ase mc/mmy was mvg}ll@& By wow
England tuclear ee:;:., Eoston, Hasag. x.uc c )mtwmz wam
prepared from labelled usamme by mﬁmezm #ith LAALE 49

reambrane £iltors, type M (%ei*la&ehar aaﬁ aahmn, mna,
Mew fampshkivre) werxe useﬁ fax tm tutmuon of calls, and of
material nxeel;itabed with tziem.omaue seld. |
_iwugw

gerning of balm. tyﬂxaeu.im mé £3¢2, c@mvisim won

ebtaiaud thmw;& the kiaéness uf ?raiesms B.He Ema axsd
2. Boxtimer, mgect&mly. %be smum aae& mmz ta) wud typaa:

| Eazm. ty*‘\imim -2 and Sa@c. ceravicias X 21&‘)43 {a) -

) mutants of ;a?sm;a&wzi.osyl l-maphezpmta-—&?? rmetmsphm
lasa, m tirat ennyws of the histidins biemthaue pat.?may.

which arxe ca.pagi_.e of growth with 2&ded nistidinel o hwtidims-

falm, tyshimurius his G-46, and Saco. cerevisise JB 13 fa ade 2,

his 1)) (vc).v watants of the last engyse, histidinol &ek%&:omaa. f



. umn nqwln Mm&m for grwths aalm. trhimiua Ma n—l

_, ond sace. eomisian ,m 80 ta a& 2, Mz 4 m). m?mn

_.mm 38 13 :equimd a t:azaiag gwr&ea for eftiozent gmh |

ca Mm&aiaox. whtle it is Wssﬁbm that an a&aiuml mtamn

" wms seleoctad sn thin way, we eenf 1me3 thae -a mwrtant to wim ]
.eype had not been eelectod, azma a muimmt faz mstzmml |

| or h&ﬁué&m mmxmd thrcmgh mmral mwcaimoe. B

'exmu B

*’aln. &w’?:imiws ¥as grovn aexabicany &% a7° s with e:hmirg,

- m m&ml w&sm" swpplemnta& ag racuired. ﬁar zem’ma q;-rmtn, :

0.5% glucone w&a waaﬁ &s the eatbm XSG, | posevoar, duving )

experinonts iaw&v..ng tha u:}t:- o of ( C:) qluca-m, thes gxucem

' mc«mexatm wag mduced <53 c.m 1;; oardsr te acm ovs 8 hiq- _

v emiﬁ&c rcdiaaetivity wit.mu’* z.!m uro o€ emsazw f'uantiue@ of
1adelled Mtcs'ml. Gmw&: was mmm& hy F - Q, uﬁina 8 Ezecxmn
DE~2 ﬁmks-'mﬂ e*sactmmwmwr. The gxmam mﬁm were ifenticel
ét Hoth glmesa mwt:ati@na, and care was wi.an wmn tmimz G 1*

| qlucese &a*.; ezm e&l&xz mseained in ex&.emnua& gxo¥th throughout

_ the mzi:mnzal a&.ie&. '

fzcs. ceravisiae -cx:ltmmeﬁ were shakan serobically '&?.:‘SOQ in
."yeasﬁ a-i&x&wm msa”wiﬂm’af* anine scids® (Difco Z&imvxéwxieﬁ,
_ :mtmlt. :w:.,a.) mmmm@z 2& aluc%e far mwim aron *th, end
e 3 glmm:a 2 S A 1&3.&31,1@1 gubetrata nptak@ exgzarimm‘w. The growth
Zates wirs _mst &ffﬁscm& Rs‘, tglmga' c&asentmﬁi&m. Srokth was
aftzzr t!mxo"'m zmkmg eaf t}’w culm,m to dmemrﬂe

| fau?&ad. by 5;5 P

clumpz of ealls,



Determination of 14, incoryorated intos protain

??-lla ware crown cxponentially in ﬁha presente of (;4{;”1@&0%;_
at imatvala, 1wt :a*ﬁams m %‘a -cml TUrR wers mix@é-wﬁm Ge3-3 mi
of 3» {efv) teichlernacetie mi{z, .mﬁaimﬁg‘unl,’amuzza cél&a to
aifd subsoouent ém&puiaﬁi.ai; the finsl ca:;mutratic;a of trichlaza- .-
acetic acid was 10% {w/vi., The r;myiwmm vREs aaa%e" to 50° |
for 15 Blm. te 3@1@&&1,« am;uic .mciﬂfs, RO sezmi ny mtr&é‘w;aﬁion,
and sashed ~;¢masimiy with 1 =} ;@r&icmz F 34 .,f % (w‘w) a’*-.a.m!. {wim) ’
abuolute sthanel , 2zd ethey, The éaém m&iﬁu&:s, aftey d:fmq at
room SeRyeratugs, vere héésrrﬁwi‘;’aéﬂ Ly Mati@- tor 34 m. at 130°
in %am& tx:uaas a:wa a mw:a of equal pazes of 125 rt:’l sm.«. g&acﬁai o
‘ae&t‘c ac.-i@. :a.ft.ax' cmung. t’m iwﬁmh‘ziq wiztures were maegam
£ c‘.’.rynwﬂ h & 3&:&3@ nf 33 | |
i’h@ msia,mu wara diswlwé in :mall mln:%s of mtm, asa
applied .ta-.%avm. xr&a o, sheets 6f 5 ol Ho. .;:zz inmr PeReE
13.€, Binger G.m.B.H., bmzfezdflzm.r, Germanyl. e anino ""gcv&dsr_
HEPS m»&rataﬁ el tm«ﬂm,siox‘a}. ehiy we:mm:m;, wmg a—m-l#-'
ol=- Mzmiaa - water !3.:1:1, By wol.) mugms by onol - wager
{4:1, w/-e;} qwm;nim'ca. o.ﬁt H3 és‘s...u. v ‘?Z.a x-uminv tim 1& amh
aimeacion waa 20-24 br. at asm 23°, Labelled spots vers found
by xadlo#‘a"mgxa;f}; thay were emi 2ed 55::5* tha c‘xmmwgrarm, puead
in vials charged %si.*;n talvam mt&ivzmﬂ 0.38?'& 2.9“\1’.?‘3@&?1%01@
£3d 0.008% p-Ble 3-(S-pionylomeolyl)-benzene, Tho Yo conteat
- was measured with a ari'-Catb Sicuid acinullat;mz ?mzmem P%odo!.
3375 (Paexara Iaatrmnt f‘ta., nc., Domrs urava. &13..). The
gaomatyy of the mxmamgxm a;_ot,:av axtuia e vials a4 aat a’.g-:. v |
niﬂomuv c!’ece tha counting ef 1c£eﬂ.cy 80 long ez the eatixo

| paper was. im&z'wd in tha aci:zt.!lmm solutlm



" Detorminstion of histidine end bistidisol
’f’&éée m:e -»assawd cem:imtmallﬁr, by a _Miﬂicaﬂgn‘bf tho

12

| mtx.oa of A AND TURRULL'T 1 the pH vas edjusted with .1 vol.

of O.Lii %3”'@@ {nstead oﬁ wzth HaoH. This gm‘ve ths comet ol of
u—xz. mé thm Vs na ama to chm:k wdxvidmly t!m gﬂﬁ of eacb

‘ tm. 'i‘m pyxmm:n i i1 be mzauuw. ami the XI mmmﬁ fmzhz;

3
'_'pm;:m sm&ax& mam& nmst m wade .ta @ammme &“w amount of o
o &23 mm&t to be used for any yarticular cancsacraﬂon zemgm of

| hﬁ.auw.sm ex hiatiﬁimlg the mﬂm isa not maisfacmx; ¢ s lazge

N vtzm..a af E‘is is gma&nt 2

. nesuurs

'ﬂ:ﬁ:ﬂiﬂn of tha Msie @mrb‘%t

!aa wished 0 %mmﬁw whatheg or aot ﬁ.«& nietidine Llesyn "7&3_%@
o pathway aghwimﬁ _mxmxmamﬂm in th@ .Maﬁ :m: !.-m.$&min@1..
an mmmﬁ&&té of Ghet maeh%?rmiq*ﬁ'? m .MEiMﬁ m' a é@mmm
axs*wmwﬁt, anf not bo ﬁrz muiii!wim with one or wora otheg pocisa B
cr@ m’m mweaum Hok in‘mi‘mﬂ in the Mosa:mtmmc ywmmm T@ Go

éciqlmsse as smla carrm mm‘m:

-th&::, maaamsﬁ mm :}mm ozz {
‘ahus, an m&m'&az c»am@nm“a sontaining cam‘aon, in.»mrﬁ;nq w%—-
‘.wnum%y«f@mﬁ Z«»him*.;iﬁinoz ¢ BOLQ &&b&&ke&. In the a::mmm 0?'
m'-meizimﬁ fm' &an u:ziagmn@ﬁ mmww@u# %@1, the Iat‘al"iﬂ '
'hﬁmiﬁ&nek wag mws*ﬁm to histidine amﬂ uiﬁimml* isz&w"wam:
into f:m%@m, The mmﬁim 3?’-@&&%@ m&zmmzww @2 hiﬂ-ti&i.m@. .
in pm@min, Connered with e.me of ether aning agidr, thus &fmr'ﬂ 3

‘& meagure Of the evmtgt;mn betwaen. enﬁm&msiy»f&m@a and

ardegnal ny-wi-{%@é m@gm@x.



g»ﬂc@-:trﬁ:irn af L—Mwﬂ"!iwsl o be used for cmr@‘itian

uuuuu ezt o s - m———rsT.

12 war geacsonad that in erday e chaerve poasible cmr-g»gtitmn,
the im&mal = aemtﬁr ?‘fﬂ 2f thoe &??.@TWPEE*?'&M e2 hiseid tnol
should Le as higk as thot of higtidiacl canzrated 4& .t‘-:ﬁé 2:-1%:—
@;ﬁzﬁhﬁtic'_&é:zmzm@. "lnca this 'J,v&-@t@r *f*:&‘zi o7 aiffiéﬁtﬁo

BaHURS ﬁ;watly, eyovth c*iteﬂria ware nmﬁs hs :th};imd aémsat
z:ag Mrwé histiﬁuw}. in ﬂ‘*e fm&imwa mulif ke th ae mmtwatma |
' wiich -wmul.ra m‘rmrt greweh in an agz;sm:gmata i f12 .14 aé mé 2370
?atsa' 8 wonld an excass ﬁf'h" atifi.‘mﬁ.f »':E’?-;‘(sa &me@nﬁmétion of
h&'t&d&ﬁél was tswﬁ azed with dhe wu&-f:ym stmm .in z:m
: mﬂ@uum mwxiwn&, mum; e,he AuaImn ﬂ&a that hmmﬁm’al
wazé entay ghe wild-type stratn as it zzaf% mm mmaz. If =
m&txum wire €9 e ab@emd, tha M%mti&a wum mwd no
forthery ammmm smm cz.@m-x? hisdﬁimi mum hava
;mnatrs%é the csz)‘.ia.‘ ia _ﬁm msmm of mpatmmn. hmw‘-t.
S.t would mM-amanmm Lo e.x;aiﬂam" ﬁmi‘;@z ghe vab.ili'ey 'be
- h&zxmﬁfﬁck to entar the cells from the m&&m. _'

Gzing ;;;alﬂe‘ tg""rfmrim his €46, which mmiraa @&&.Mr
zu.su.amaz orx Mms&ina i’mr gmcﬂtm , !.t traa f’mﬁ ghat 0.1 394
histiding eu;mmd axovth at the mms*m rate (M’. mmm e& a.!.. hl
I p nmu&m& ww necessary to achim an 93&&11}‘ ropid qxew%h |
gats (Table X}._l.

| (INESRT TARLE X HEAR FETR}

_ Iz a parsllel experimeat with g:ggg. ea#cvﬁsia;, s;jszng straia
ae 13 cﬁapt;ea:,fax ‘grovth on hisridinel 82 dsmibcd »1;:' MATERIALS
ﬂﬁ?ﬂﬁﬁs;'1a~3a3~f¢nn£7thaa tha‘aéﬁséaea'éz 1.¢ #ﬁ ﬁiaasaxaox
rasulted m a growth rate only eiiqhuy lesas then that produced bﬁf
0.1 m8 histidine (Table. m. "

(m@&? 'X‘AELE I3 2\‘73&3 maz:)
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Effecc of histidincl on histlﬂin& incozporati@n

.It has been anqestadld that histidzaol 19 a comveeitive |

.1nhib£eot of the histiﬂina activa:ing anzyme. It waS taaret@za
;-necassary to éemonuttaca that tha coacentrat&oa of addea
histiﬁinol o’ he uaeﬁ in the com?etition exbe:iaents di4d not
;' 1nhibit the iucc:wczaticn of hietiéina 1n=o Mrotaia.

‘ UsLng £a1m tyrhimmzium nis D-1 (?iq. 1) and Face.

| coravisiss In 80 (Fig. 2), both of which requize histidine
 ffor'gtnwth, ﬁﬁd,césnot use h#sﬁiﬁinﬁl,.lt e§g fenad that the
&oacaatrationavof ﬁLstiéinoxi¢h0aén fgz;th@ caapﬁtitieﬁ éxpef~ 
'-imanta éid‘aot affsct hiﬁtidine iﬁéorpor&ﬁic§ inia‘groa®in.

‘ (I*’:E ?m%. 1 AHD 2 WEAR nEI)

chﬂetitien exﬂeriwanta

Tho wild type th&inﬁ, Qalm. t}phiwﬂxium LT~2 and “acc.

_é@r@visxae £ 2180 (a}, WRLe grown axgcﬂantﬁally in winimzl
v-.madia containing O.l% qlucoﬁ@ {see mATRRIhLQ ARD %quﬁaa).
?hxee‘paraliex xéemtical-cultu:es WREE sat ap forx zach gx@éxiﬁ&nﬁ;
, h&c% ini&imlly tec@ivad a charge of ( Cngucaﬁe suff icz&ﬁt‘to
Lying the s*ecific tadioactivit af_glucose in the m@&ium to
3.%3 8l/mmole. - In_@ach ezperiment.“ons cﬁltute taéeivéﬁ no

- histidinol, and served as é'coﬁttel."”ha ‘tecond aulture received

‘ _m&ﬁcidiaol {32 for Salm, ty“nﬁvnziun; l.4 54 for ?@“cu ﬂvrév{ cdsn)
- gimultes nqusly with tfe 1&&@11@& qlucaﬂe. “na trdrd culture
KbCGiVﬁﬁ & sisilar ﬂbﬁntity of b&cti&inol 1—1.5 Qtnb‘nti ng .
.ag:@z the iatzcﬁuctioa of ( C)glwcoaa; FAJ Various times,
aliquots cf»ﬁhe.suageﬁsienm'wex@ temmv@é intb.trichlorﬁacmtic_
14, ’ |

acid for muasurement of ~ C in the protein aning scids  (see

m.m:s...u RHD METRODS) )



Tﬁs foilowiné aming,aciéé;vwhich ware stable to hydrolyvais
and wall.gapazatad.chzséatsgra?hically,rEs:a stulied kinetically:
aspartie aeﬁﬁv(1n¢1uﬁiag>as§azagin@).vqlgtamic aci&‘(insluﬂzng
T glutesinel, glyeine, alaaino, arqinine, lyaine, %alin@, prolins,
ti&t&a, end a ﬁc@“ira& apot af leucine, iseleucine and phenyl-

14

alanine, ALY a%cwed a8 lln@ar r@l&%ﬁcnsﬁin batwasn < incornaxatad .

ans growth a4 m&asuxaﬁ optically. “1@9. 3R and &A roport €ata fer ,

alanine fox Salm, typbimuziﬁﬂ and eaca. e@revzaia@, rea*activaiy} ;'  w.
all the othey amino acids, axc@nt %ist&din@, qa?a eem@&rabia |
rasules. with %hs egne;tion oﬁ hxﬁtiaiae, the iﬂcarvozatiea of
14C tnto zhaaa‘amiao‘aciéﬂjwaa in no way affected by tha pxamaace_
in the mﬂdium ‘of L»hiutiﬁiaol o |
(I’%SERT F"G:z. 3 &Kﬁ) 4 wma ZiE’:Iia..) 7

fhe cbrraspondinq éata fer ;#C gncsxgoratiea inté,hisziﬁxﬁe is
ghown in‘?iga. 35 and 63;'~ae§1icata axéézimaﬁtg:yxaléa&:aiQixazv:
results. ?ﬂera-égs aiéa?a-mﬁfa‘éeﬁétar in pleots of labélleé ,.
‘Mstidine th@n wag found for other amlno aciau, gaztly becauma oE
“the ralatively law abnn&ance cf ladalled hiet&éine, and 9art1y as
a result of the 3oaaw%at diffase charaetar ef hiatldina spets on
‘pager. Iz was aavattheleas clear that esternal histidincl totally
guplaced the auécganousl; formsd c@mgound a5 2 pEﬂGﬂ!SOt fer _f

higtidine in Salm. zvvhimnrium, hut not in Sace, cerevxsiae.

%B eoncluda that in S&lm. typhimuriua external histiﬁinal niues

fxgaly with the 1ntarnal pool, an& ecmaaxtmgntatzon Soas not oecur.v _
Ia yeast, the squeatioa of acsaiblc eoayaztamnzattoa medo it
necescaryrto aﬁcextain that hiat&dtnol a&d,,tn fact, psaetrata o

~ the intarior of the cell.



Chewfcal maaﬁureman: of th@ entry of L-hiatidinox into wildwtyra
- yeast cells

 xnnwn-aaoantsvo£ L~histidinol were added to dunse suepensiona

' of yeast cells. After appropriate periods, the cells were sedimented
_by cantztfuqaticn. and the concantratiea of histidinal measur&d
in tha sugetnatant maﬂiua. |
b $ 4 the u&o&o cell vclﬁma wore 1n&ceaas£ble to hiaciﬁinol, .tha
'lettez wonl& bé confined entﬁ:aly to tha external @eaiam. xnowinq
thﬁ zotal amnunt of histidincl in the whole auspenaien and thﬁ
~valume of the cell-mase. messurement of tha extracﬁllulat histidinol
: eencentzat;on garmlts 6stezmination of the erclusion voluwe.‘ F&r |
"& teealzy excluﬁing cali, the extrmeellulax hiet&ﬁia@l ceacsntrawian
nwualu rise zapialyrwith 1ncrma5£ng cellvceuc@nﬁraeioa (PLg. 3)..
E@wavez, even for & Sully aeceseible cell ¢t ezu would be a sﬁmll
; inexease in the extracellular nistidinol conc@nt:a%ian as_th@vealli'
‘donsity is ineraaaed,-mancé éli.ceils contain abprapo:tiaﬁ qf'
golid material. From péhliéhed.&aga on the ealiuzaz gam;cs;tien
of ‘packed yeast ﬁ@lis.'&aévth@ié ingracéllﬁxa: ond intsretitial |
water ﬁ@nﬁ@ﬁé@ks, a éurvu for @ztéfnal histidinel censentration
varsu; call Gensity. mey ba calealataﬁ assuman maximum nenatra~
-gi&izy {Pig., 5). A ccac@atzatioa of %ﬁstiééaal in tha mediam
lawag than thebka@wn avaraqa eaucaaﬁratiom for th@ suspension as
a whole would inﬂi@ate either failure of the assay *woceﬂu”e. o
the removal of h&atidircl from the poedium by the cella.
(Inshﬂﬁ FIC. § MUAR BEB”}
It was ebgerved &xmozim%ntaliy (Fig,.&) that the extarnal rieti ol
cea@@ntf&tiqn indeed dsercasod with'inermasing'e@ll ﬁﬁnsiey.

Fable IIX shows that this wne not dua to interference with tho
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| chaﬁic&l Asaay éesnléinq from tha'pxeﬁeﬁs@ of yeast cells,

| {INSERT TABLY 11T HEAR ERRER) -
(Iaﬂug FIC, € NEZAR WERT)

' ‘H&%Laq allowange fér the non-available sgacﬁ within éhe calls
{v._zun, sun.} it ean.ha caiculatmdvt&aﬁ the intraeml&uléz congentration
(2.6 mi) vas 3 P§ ti?as the taaezaﬁicml und form concantration

(1.4 B2), | | -

 ?he-gccumal&ti9n of histidinol by ghé ealzavxépraﬁagtedvqeauina
ganatratien; sné #as not iié;}euJé of si wple sticking‘to the
menbranes. Table 19’fq$rh ﬂ4v§gsulf$; of en exsarizent in wh;eh;

.staﬁéaxd quané&tie§.of hiﬂti&inb;-waza &ﬁ&ad,te'zﬁahdaré volumes
Qﬁ-&@&iﬁ& eant@iniéq khoﬁh

(IE’SE"’T ‘?AM IV NEAR 'EE"?E)

smounts of yeast call ghogts. The ;zeswnca of. eelz ghoata ﬁia net ,.““
Seoxeaze ghe caﬂcaaﬁraﬁien af h&stidinol in t&a'guyeznatant ﬁﬁéiuﬂ.

Thexe was ehua no evidence for histidinol biaéing to the m&mbranaaz
wa conclude that the £ald @f sunexnatang hi«tié&aol concentration
in the gzesﬁﬁce of livm cells (Fig. 6) wag due to wataka af thia
matszial and &ts consentxatiaa withia tho cells, .

Thase ssasﬁxemeats.-hogavaz. wera parfexmed‘with very dense
cell sa#n@naicns ia phosphats hﬁf?eé cantaiaing glucosa, cgadiﬁioag
euite unphysiological and éiffarent from thoaa uzed in the cemp~ -
etition ezparimaata. A mora direct approach to the problen of
h&stidincx pane:kat&en vas thaxefore a&opté& by cb§ﬁxvinggth&
1nco:pczag£ca of labelled histiﬁlnol into qzouiag c%lls. |

Badiochemical vnaauzamant of ths entry of histiéinox into vila—tvpe
yezst calls

Direct maasuxeanntkof'(léc)histidiaol uptake under conditions

of call growth prescats certain techalcal difficulties. At tho cell



denaity at w%ich the com“etitien ezpetiznnta wera pexformed
‘AS&O about 1.0). the pxopczeion et tha total voluma of the
susganeion (L.e. cells glus m@dium) cccupied by tho cells them-
vsalvaa €as vary wmall. ay centrifnqatiea te coaaeant paeked

cell _mxm in hsemstocrit eu.bez, we have found tm packed cell
vpluga to e 5, sns;o -3 10 ml/ml ef cell suﬁgensioa at
"éﬁéa'wrl.a.' ?rem thia vnlua. ene mamt sabewace 32% for non-
avaiishle space, plﬂ$,23% for Lntegs:itial eatetls. to obtain
éhﬁ_ta&ai aéailabie'lntr&ceilular vmlug@; this is about 2.6 3-104§
ml/el of ﬁeii-guséeéaicn. _Thu;, if_a 1abe1led wubatancs ik'ﬁaken

up frem the aﬁéﬁﬁm into the cells, without ceneenﬁéatiog or
aceuﬁuiaticn. enly,éb@mﬁ 0.025% of the totazl radicaztivity in the
zyatem will be asécciataﬁ wiﬁh‘tha‘célluzat fzaat&en, Tﬁis |
:zasultﬁ in low c@unt rates ge.“axeﬁ wanh relﬁtively righ back-
g”cnﬁﬂ valuee, and the eaﬁsaoueﬁt need for considerabls xﬁrxic&tiﬁa_

in order t@»ecquire sﬁ&ti&tical&y significant fata,

- The QXﬂezim@ngs were performed with Walﬁ‘t}“@ Sasa. covevioisg

PRREPRASN

3.2180 - iBla}, gzawiaq exron&ntially as Gescribeds earli@?. In -
sons erxgeripents 0.1% glhccca wes used @s the carbon seurce in
orﬁer to m&iﬂﬁ&iﬁ cond 1aicna a8 cxoae ag noagible to thess 4o

the cemgatitiea esxporizents. In other e&ﬁer thae qlucose coencen~
_tzation.gaﬁ &ais&&vt@.l% o g@:mit BCTG éagaa cultures Lo Le usal,
with a conssguently greater incorporation of ﬁa&ﬁe&céivzty.. e
aach @zﬁﬁriﬁﬁnéai eulture was £dded 1.4 o { ﬁlhi”tiﬁi?@l. con-
.iainiaq abcut 3.2 ® IGS caunaa/min/ummla. aliqusts (i 1) vere
vithdrawn et intezv&i%.. in cae ﬁer&es,_thﬁ séilfeagpenmicﬁ wgﬁ |
f£iitered directiy on o we&bxanebfilta:, éhe calle raaiﬁlv waoh&&

with é s 2wl oﬁ r@ﬂium eanﬁszninq @nl&bﬂlaad h&a&iﬁinox Ql R I
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 and tha £ilters tpmerzed ia aciat&llatisﬁ fiuid fox aeaa#rmmﬁnﬁ
¢f total c¢eliulax éadieactivi:?, all these oparations waéﬁ rarfornad
8t zﬁoh in %hé gocond 393193}~€he cellavwera'kill@& with i@% :
Lrichklororcetic seid, the ?xacigiaataé protedn collected on

fretute dcve 1] ﬁilzﬁxﬁ, washed, and the zaaia&ct.vitg in protein
- measurad.  From thﬂ ﬂiff@xaneavhetwaan 14 C in the vhole calls
,ana_lé in whe txicql@zarktic aci&«grecipihataw mpater ﬁal, and
kna%ing tiie specific radicactivity of the ( C)hiatidinai, and

Lhe pxbgoztian‘of the whola goll suapennion sepxmﬁénted by the
avallabla Latraéellulat sbace, the intragellular.histi&}asllcené
centration was caloulated, . From 16 poirs of measuzemants in 4
experineanta, using 3 ﬁiffer@nt.{LéC}hietiﬁisel pr&pazatians. the
mean intzacallulaz histiainol concentration & u.ﬁ. vas 1.54 2 0.42 an,
‘the ezternsl ccacantr&tinn b@éﬁ@ L.é g% dn sach caszn,

& piniley ery@rimant in which cells WETE auﬁ@lipﬁ with 3.4 @M

( c)hiutiain@ ghoved that the intrac&klul&r cmacentrat&ea of hist~
idine wos 0,18 ﬁ‘(in:agrsnmant with ang fiadings of CRABEEL LMD :

16

GRIESON ), and estabiisted a rate for the incornoration of histidine

inta.p:oteig; ‘The ratse ef léé iéeézéo:aﬁisa frcm.{;éC)hlstzaxnal

into trichlorcacetic aeiﬁ-&asoiuble &atarial.was aqﬁal-ao 3%¢§ of

vtha rate of histidine incezpexatiénvinto yxoteia. A décréasavof

3-4% 13 ta@ rate- cf C incorporation into h&stidine in ths pzesence
experiment

of hiatidiacl in tha cea,atitionhyanlﬂ have fallen withia She 1&51&3

of exys:imantal erzaz, and waul& not hava been éatee*e& (Fig. 4).
pISCUSSION

Compatition oxperiments with histidinol suggest a eéﬁpn:tmantéd

matabolic ozganication in.Sagc;‘ca:evieiae but not in Salm, typhimurium,



‘even thoug H the:e te geneklc cluutexinq ef the his*idlno biosyn&rmtic

- gones on eh& bacteri&l genoma. It seems probable that 1n $a1m.

tgghxméxkum. externally added hiatldincl qains ready acoess to*

_hiatadiaak dahydrcganaae, end iz rapidly oxidized to histidine.

'_Tha laﬁter ﬁhan acts as a xetzaoinﬁiuitor of tha enéogenoum path-

wayz‘l. resulting in a total ceasatxcn of nistldine formatiﬁn through

'aha complate pa*hmay, the vhole h&atidin@ :equiveaeu being met by

" tha oquat§o1 of @xwe*aal <3 stzdxnoio Tlwe, the incaz;oéation of
14 '

< fgcm qiugédc ﬁatc histidine ig cutirpely urevan ed by addnd

"unzwaczzaa niesd nol..

Qq%get,tica wag not obsspved 1n"aaaa._ Chewlcal and radicchenical

deternination of kistidﬁuol u;t&ka ‘“te Yeaut, b5 wall as the sbility

of caztain muzants Lo atiw.y tnesr Hi tidine requircment fzom an

esternsl Gouzce of hist*&i;a*,_ MBSCaMQQ the mhility‘of histiginel
to pengtrats into the yoash cell. é&ccnémical éaasﬁrhﬂﬂnta
suggeé&éé & cénc@atxatioa of hiatidinci inside.tha cells egual ps
lesut Lo that La the &£g4&» |

In th& ce-;*ﬁitien ez;ﬂrim@?tﬁ the Gon ebxaﬁion € higtidinel
in the :mﬁ um veg l.4 mf, and the concentration ipﬁiﬁ@ the csils no
fower. %he p:&#isisn_of ouy @xgar&meﬁt&l data with yeast would
rgaéily heve pgréittﬁﬁ tha Qkﬁarv&tiaa of & fall of 23% in the rabs
C ing w:»araﬁzaﬂ fzam gilucote into bistidlae {Fiqavé}, U,

if ¢he L&ck of obger? A cozpotition were Sum o a high relabivy

esncentration of enfecencusly-rroducal lazelled ri“&iafww couyarad

with ewzernally-added unlabelled bi-tidinol, the concentration of

~

‘eaﬁsva&@us histidinel must hava beon af least $.6 mwo Fugh & hizh

concentration is mnlikely for the following reamonz in ehe c@rhetxtioﬂ
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esperizents {Pigr. 3 and 4) thare was alweys a iac in the appearance

4 : o
oﬁ'l°c in gzome protela anino acids, inciuding histidine., This showed

tﬁaa_éaﬁ, supplisd as (de)qluceae, had te pass thxbugh.'anﬁ
eﬂuilibrat@ with, thg carbon in a.@@gL@s-af mﬁtabalig 5epis
b&tweaa_g;usoéa and thg proteln amezo‘“c & .',fbeisiaam @fvzhasa .7
ronls may ba ea itizatad a*hrﬂ«iwa@elv fyron theAzength gf sha leg |

 and the known agccific radicactivisy of tuw {M

o f;:c,u::ésé sucplied
2o ¢he cells. . In two exy ixents,_tba gizeg cf Lhe éamiiaa&.paéls
of all 1nter?t‘ia£ s (oresumadly fach Lnﬂ histid inoi} between
glmcase'aaﬁ hizgidina €ca1cu!a.ea o8 the Ha*ié of § cazbon atons
ia earh ia*ermﬂﬁlat 2} wers 3.8 ot &nﬁ 5.3 w¥, vaspectively. 'ﬁ%us,_

the size of the histidinol ionl alona sannot have hoen 5.6 BM.

it méy also be noted that the lag in yeas t {about 3.3 genezatieon)

wWAS nga.vnry &iffﬂ:e#ﬁ from tﬁat in ~alw, Syrhiruriue (about G.zlv
qan@r&%iﬂﬁ), An which freo co*watit fon wawreﬁsngad,
mﬁﬁ ﬂviﬁewca for rvtabo c coﬁgartmﬁétaticn Lnihiatidine.bio»v

#5vtaea'w in veas im based wron ﬁ#@ laék of3eq§ilirrat;qn for
niegldinol, It °hcuid lo noted neverthelpa,, th@t élthoﬁgh externally
added hiati&i“al doce not k&vu ceoens to hxati*isal faﬁy&xogaaas@
when-the Cell-is graducing histlﬂincl eaécqencvazy, iz c&ﬂ-be eanvezéed
to !1stidiﬂa in a rutent (UK 13) unable to synt?asize histidin@l

nuoganously owing to a lesion 1@ ghosyhcriacsvl 1~p'zcgheﬂphata—ATP
Pyraphasphorylag§,- Ptegnxekly, xhen oth are present, endogﬁnously—
gaaazaaed‘histiéindl competesn succésstully fGt>accgss ¢o the catalytic
slta;rbat ' in its abgence the eszyme will catalyze tha oxtdation
o€ his tidinal ﬁezived from tho 5edium. It fs possidle that hiatidin@l

is uniqua aﬁoag the intermediates of tha ssquenceo. . Howaver, we note



e
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_again‘&he oéaarva&&auﬁ-éhnt'at laést‘thz@@ offthn'yease h1a£1d1ne
b&uuynthetic easgmﬁs férm a ﬁhfazéa1 nqqtégete, one of thc 
: ooastltneﬂta of which ig hint&é&uox dﬁbydroganasey the enague
regponeible for b&ﬁtgeiael £¢rsatien. hisﬁi&lﬁcl 'haayhamg
1 'guasgbatama, does not forwm vaxa of the aqucqata. Thus, h? itsaif.f
 £41¢ agqragatc eaukd a0t aceount for the lack of eagilihratten
ahovn bg-h&st&ﬁi&@l.':WW'gugqﬁat t&ag in tho living yeust call
tha aggregete iselatéé:hyvaznx?ﬁabaé al'g #ignn'farm néxe af é
laxqe: aae:astxucaarﬂ in wiilch ofheze of the hxsaidiaa bi@synthmtia :
ARy IR E &xéfalso.pxaﬁ@nt.- It in "esai&la t“&t agtheyr inatexsndistesn,
in sddition t@ hiﬁtidimﬁl, are cam@aztﬁ@nﬁeﬁ,_&n& thaa ehe whols
vlosyathatic &ecuaniwm forma,bota a stzuctural and a metabolie unie
Such a unit gighe e envizaged ag &4gu1ti‘asxym@ gtruetmza, in whick
&ﬁﬁmrmaﬂi&te& ;ia cﬁannwllgé fx@m eﬁa-eatﬁiyééﬁ att&_t&;ﬁh@ nexnt ,
hiﬁh & high Pﬁam&wiléﬁv of dlract camau:@. Elternatively, &h&IQﬁit
mﬁ#ht itseif L an “organclle’, in uhick the bi@sxﬁnﬁatia mechanlien

i contelinad wi Rin & 1iﬁ1t£ﬂ§ mam4rana.- in such & situ&éian,

cszg&rtsantatisa w&ul& E@kﬂlt fycm CThe tmgavaaaldlity of th@ 1w tiag

m@s@xama e intesznediates of oo as;uane@o xn alither onse 1t might
be pozsible to isclate the whole uatt b;'gh?misal IR,

Camﬁsrtgeﬁt 2% §Yﬁ&@aa is 1@15 kave boen éexnxiaé@ for nu‘iﬂie
17 ' ; 13 : A8

e 57

- acid Dasas” end oning scidz T da ;g: S a*ili;; gwxrﬂ ARD violLyds

suspessed that 4n aﬂ;&atszaa;'paal'fx§m %;Leﬁ epine acids aze

galoastad for aasityg*atzcn into prokaing, tﬁ@'amiae acids are c&me
;lexed with Eﬁﬁ!&ﬁ@l&&ul@f COEPINANLS éfvzﬂe ealls, p@saiﬁiy with
th@ &ratmiﬁau bﬁayuaxt&&ntatisn in bacéaéiaii& mar@ &aﬁbﬁﬁul. Ia

@acszﬁ whna gur Own f&nainae & h aaiuﬁn@ biogyatiesis in bacteris

s
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o - . .
A d wrmsmal  RERIVN LND CTIR 19 : Ty AT CTTLR <0 A +hat = I .
&G ~chS~_, ZERLYN . AxD CILES , an : EiN GILES , Tound that & npumien o=
- .

oowever,

- - e e s 2 . . : -
Ciffers from histidine biosvnthesis; ani aromatic amino acid gene cluster.
_probably cccurs in the fungil, but not in the bacteria.
. : : S .
Metebolite chénneling nas previocuslv been expliored in the bios sYT ithetic & e
vathway of arginine from glutamic acxc via o*nl thine. In bacteria, including
. : N . - .

Ischerichia coli and Proteus mirabilis, all intermed:ates between glutanic

acid and ornithine are N-acetvlated. N—Acetyl-y— 1uat am]l Ohosp ate, un-
like fFree y-&lutamyl phosphate, is. a stable intermediate 'in aqueous solution,

B - : o C . . . v ] R . o . N
and does not cyclize and hydrolyze. - The next intermediate, N-acetylglutamic-
- : P, ~_--’-. e . - . : v.1 ' : s ’w- 1 . ’ s
y-gemizldenvde, cannot cyclize in ‘the manner in which fr ee clutan*c Y-- -

.. B . . l . . - '. ] : ) N . ‘.‘ - i .
semlalcehyde_spontaneously‘forms A.-pyrrollnev5—carboxylate in the proline

N

pathwvay. Thus, V—acetvlgluuamlc Y—serl e;rde in the. avglnlne pathway

S , . . s . 10, 21—24
cannot serve as an intermediate 1n.tne prollne pathway ~, and . there

K

is no. evidence fo cnanael ng in these bacterial'systems.

. . . - N . Lo

In Neurcspora crassa and.Torulopsis utilis the intermealates are not

gcetylated ' . Hv;aenCL ex 1>ts Lo channeling in thesa oxganiems, since

exogenous ornithine gains access torthe proline_pathwayv(via transamination = .

to CLLUQALC y—svmlaLaeane,, wnlle encogenous 0:11bu1ne in the arginine =

pathway doces not . ;Ch*ﬁneling prevénts +“he cyclization'and'hyérolysis S

of- the intermediary y-glute: Vl Dho l ate, and the c1c lization of glutamic-
S ‘ 1 ) . N . 2R 1_ "_'".L_%> .
v-semizlidehvde to A —Dyrrol*ue 5= carsoxylabe whlch;wou“a recduce the. | o

Ficiency of the tra;samination,to ‘Srnithine.

.
Tne'wofx.reoo rted in tn‘s pqner was sponsored by the United States R

Ztomic Energy CommlSSlon. S e
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- GROWTH RATES OF Saimonella tvphimurium his G-46 -
© WITH'VARIOUS SUPPLEL . ;
.
. R This his strain was grown in minimal medium supplemented
with variocus soncentrations of L-histidine or L-histidinol.
e R R R T |
.The cultures were grown aerocobically, with shaking, at 37 , and
. 7 growth was followed by measurement of'ASSO;
+
. ) . 2
Supplement o Concentration - . . Growth rate
. oo : o ST , (m¥) .+ (Goublings/hr)
- Q.
J . . © - . . . : o Lo . i ‘
I~ Histidine = - Y o P N S i+ 0.85
VR 1L~ Histidine BRI 0.5 . 0.86
' L- Histidinel Ll 0.5 oo - 0.58 '
L~ Histidinol 1.0 0.61 )
L~ Eisticirnol 3.0 ’ 0.90 .
B b »‘ s o . )
. L~ Histidinol 5.0 ‘1.09 7t "
r
. R < r
¥ - -
. A
t,
£ *
. ’ .l“
: . . - ‘ :
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- growth was fcocllowed by measurement of ASZ;O'
. Supplement .- Concentration , Growth rite.
M) - “(Goublings/hr)
L-Histidine - . 0 SR ¢ P S S 0.41 .
L~Histidinol PR co0.24 o 0.32 . T
S i-Histidinel . 4 o, La4... o 00 o037 L e
: T R RN L Lo s
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'Taan 111
BFFECT 0? PREINCUBATION op MEDIUM WITH YEAST CELLS OW TEE

COLOF:IR..TEIC B"”I'II?. IIthIOﬂ oF. HISTI&I!\OL

Cells tvere pmincubated with buf fer 0 and then mmved by
c@nttifngaﬁien. -Ta the supatnaeantm wexe added standaxd wuantit*es
_ of histiﬁinol. Assays were t:han performd foz histidinol, and

t.heae wam compamd with similat assays 1.n which histidinol wvas

'ffaﬁdad to mﬁdium which had not been used to suspend yaast eella,v

'(see caﬁtion to Fig. €). Duzinq ths preincubation in huffer,
the cells had e rela ive wet packed volume of 63%; at this cell
_eaacentzation, there wag moxe than a 50% ‘decresse in histidinol
. concantration when the assey vasg pexformed in the presence of

cells (Fiq. &).

L o i b 0 P s 3

Semple ~ - . : absozhanﬁe units in standaxd

- hiatidinol assay

pius supernatsnz from a

30 min preincubation = 1 . 0.304

2. Contzol . . o.342
plus supernatant from a

16 hr preincubation | 0.39%



24
TAZLE IV
EFFECT CF T2 DRUSINSE ©F YUAST CELL GHOSTS GF ThE COLORINETRIC

N TR Y W R W R Sl T B ko] s,
TEYTTMIEATION G BIORININGL

The cells wors byoken in a Freneh prassure call ad i3 ~ 20,000 osi,””
rre oxperinent depicted in Fig, 6 was gereatsd ia the precencw of }
warhed sl quosts slone, inztesd of whole cells. Furtlier experimental

xealls as for Tig. S.

-

. Sarpla S abearotion wnits

g

Eonarisent mo, i
o’ ALY, ,

P

 Contyol ' S 0.407

orles meabranes corsesponding S
to asout 3% cell wolums L D483

triue menbhranes corresposding ; _
to about 28% cell voluws : _ T R.483

Frroriment no, 2

Contxol R ' o 0,373

*lus membranes corresponding : ,

to about 57% ¢ald volums S 0,382
- #Plus menbranss correnpending -

o about 28% ¢ell volume ’ o 0.373

*{.2. the mexbranes from that mmtmtién of c=ils, which, Af
 emmposed of unruptured gells, would armstitnta =% of the total

wolume of the reaction miztuze.
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' ?i.q. 1' Effect of m&udincal on the incar'"omucm of ( C)

- Bistiding i.st.o Salm, ty*himxim his D1, m cens were grown

to “sss

6.1 % histidine. The culttxm was dividsd iate fom' paztions;

a2 G.8 in qlwssa~aini’aa1 mﬁ&m, sn;;:lmnt»ﬂ with

'mm xweive& a standexd guantity of ( C) ’zi*ttdim. toqetber

v&ﬁt vrrying earamts ef mh‘:ela& ":mtmine&. 214yvots were

: withdrann at s.ntgr_mlss. : tk:s ;»ratein sraciniteted 4{n 10t ﬁ’/v) :
t!icﬁi0$&e@tic_égia, filtered, washed, driod and tis precipitsved

Mc peasursd s:& & B.izz:ﬁd gcist’:&naziqﬁ caunter. 9-—-—0, csntmi; v

e-@ ¢ pluog L @ L-hictidinel: Z wx,‘ plug. 3 w4 L-histidicoly |

A—A, rius 5 o® Lehistidinol,
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fig. 2 Effact of blstidinol on tha incormoration of (“éc)

Gintldine intd Jacc. coravisine Jn 2y, Thn cells wora growm

Ve e e A tam e ORI

o AL, ©F 805 An glucose~minimal medium, supplamentad with

£

Laistiding and adenine {20 pg/nl of aaéh). vﬁlécﬁﬁzatiﬁxn@

%aa ﬁﬂﬂg ml3ed, and the culture é&xidﬂa inta thran porglions,

90 @E‘ﬁﬁieh'rue&&?ﬁd ualabélea histiéiﬁol, 1.4 Eﬁjﬁﬁﬁ 2.3 =%,
zas&@ctival§e Rifrueks wors withiravn ét izzazvaia, e proteis
rrecinitated in 1Q%I{w/v) tric&lczéc@tic acld, fiiteraﬁ, waahéﬁ. B
dricd, end the srocizitated L%C measuéea in a Ligniﬂ geintiliagion
COUNESE. Q- 0, conkrol; X—XK, gius‘l.é Bt L-hintidinol s

A4 5 vlas 2.3 s L-histidinel.
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?1q;-3 -Efféct»cfzz—hiztidihgl-ea ehe'incorporation of’?’c from

»{léci «lucose 4ato the protein-anino aéide of Sa1$. typh1§urinm._“

galm. tyvhimuriom LT~2 wag étcén expOEentiélly-ia.mintﬁal.xédium

containing Qalt.qlusoﬁo;"at éhe_fitst arrov, (14C)q1ucéae
(lé& &SZ&#@I&) wﬁs ;dfﬁﬁ;tO'é f;éel cqacaﬁtfatien of 2§ uC/ml;‘
T oand the-c#ltuxe'wés.di§ide£iiﬁto threa'pertionsf7$¥m~é, cﬂatrgi:
>- @-@3 rlus 3 mﬁ'ifﬁiztiéiaoi'%édaé'at t&evéaga tims =3 the
lat§1§& giucoée;‘x~¢»x,.Lahietiﬁiaol (3@55 added at the'sacbnc
fgrtow.: 6ampiea'wera withﬁrawaiat variaué timez, snd tteat@¢ |
:au;dﬁﬁc:ib@a fa the text. The stralokt lines were caléulatad_:
 usi3g:& lasst moasres éveragiﬁg pzaceduie. Fié.:zat'ldc o
inésryeéaﬁion igtn alanino; Fiq. 3h 1§c incorporation 1ntg ~

histidine.

g
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FPlg. 4 Effect of L-histidinol on the incbrporation of 14C from

(léc)glucose inte the protein-amino acids of Sace. cerevisiae.

Sacc. cerevisiae X 2180-1B was grown exponentially in minimal

medium containing 0.1%'§1ucose. At the first arrow, (léc)glucose
(180 mC/mmole) was added to a final concentration of 20 uC/ml,-
and the culture was divided into three portions: b——-o; contiol;
é‘*@. plus 1.4 mi L-histidinolbaddéd»at the same time as the
.:labeled glucose; X — X, L-histiainol (1.4 mM).added at the |
second arxrow. Samples we:e'withdrawn at various-times, and E
treated as described in the text.  The straight lines were |
calculated using a least‘sqﬁares averaging procedure.
Fig. 4a: ;4c incorporation into alanihe; Fig. 4b; 14C';ncorp—'

oration into histidine.
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[CRVINY B ¢ R AT R S o

L ?1q. 5 Ey-mt’mtical mlsuw @x*’ra«enum concmfrahion of a
'zmaa amwm oﬁ cwmmﬂ h 3 fisad .otal. icenax plu« w*«amntan#) |
, volum, as & fmatim of t:sa ﬂrawnion o! calls pres ent.
: 'x—— x, ammziaq m&lﬁ ccll 1;'; m‘; ec:cesaimé e—e, 2evuxing
23% of e&na (act:ual &olid xn*:srial in waz‘t ) §g not

ascasaiblss. "
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¥ig. & Measured yelative concentrations of a fixsd apount of °
histidinol in the supernatant of reaction miwtures containing

various yeast ¢ell:liguid zatios. Hacc. cogeviszies ¥ 2180-13

wWas e;z'e;m in the usual vay and ‘z‘s-amsta{i ip .}.og {Jﬁ@.ﬁé at :&5 4 O
about 1.6. The wells waia washed tw£§avwith C.1 H,phcsghate
auffaruccntaihiaq 0,25 giucosa._anﬁ then $gspandaﬂ in & minirum
asount of the sawe buffor to mene the susgensiaﬁ.fluiﬁlenough
for accurate dilution. Fae ralaﬁiﬁa coll volume measured in::
nematoeris tubes,saftar.cantrifugation fox 20 m@@uﬁm& at 145&-3 g
{caxs)e. & num;ar.offcail #ilu:ieﬁs wore mado, and & standard
aseunt of histiéinoliwas‘adée& tc,each tube, Yo tules wore
lacubated for 1 br at 309 with aQi;agicn. ékea erun for 20
minutes in the basch—t®§:cantxifnge &nd alicuots of the supeT—
natant w&thﬁra%n.and_nsed for. the écldti:ctric assay-ofahist~5
14inol (seo tethods). The amﬁﬁnt of hictidinol added ﬁauld.hava
vielded a cchcéntration of 1.4 méliﬁ'it wers dizsersed uniformly

throuchoet the suspensions. Thia was the concontration used

4n eomretitiocn experiments with Sace. curevisiae.
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
. States Atomic Energy Commission, nor any of their employees, nor
any of their contractors, subcontractors, or their employees, makes
any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness or usefulness of any
information, apparatus, product or process disclosed, or represents
that its use would not infringe privately owned rights.
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