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~~~l!.Ltx?~~~~ and !!~_cche~-n~"'C•!_~~· 

2. na e~w1tran.tal &f!pi.'OC&eh 1nw1ve4 JitaSU<t11lent. of the d¢~qr~i:!' of 
. . 14 

411uU.CU~ by '*'11&WellG4 bist!dJ.Jlol, a44e~ to the A'lfildiQn.~, of c 

.. 



.. 
eui~q;ut:nc:~ui• ~t:\ in which 1f1t.e~diau$ a.~ f&i'IS.'lld d.Uactly froa o:n• , . 

a llJ~it.tc ~~lit~ »<&rt!Cif.atizHJ ·11s onq. se~~t.c::a we. found not to 

~ll l!ltith the S&~ cc';?;_;:;~ t.art.!etr.atin'} in a dtffue~t .&Ulq'U~G1• 

1\ nUfl.ll:.or of 1\'.lUlt.i-GM"J:~ cor:<rl@J!t$tJ haw b0on phtstenlly iz:o.l~""" 

Wor;o~2 h.."ls rece.ntly rovi'""~ l'te:r..e ar.,9ee.b of ~ULoU.e c~rt-

pro<:Aryou ~b:. t)'?himlrilim, and tho e-ucaryo~ ~~~.!-~rev~~~~. 

"rh• him:.i<U::te f-,at.b\!$y in both orqM!em$ 111 \J'8ll mdo.r-stco4 u4 

la ~!!.!· t:;rz>hi~tua, ten en:y:»e M4iate t.bG COftVGreJ.ml of 

phosphori!::osyl 1-pyrophoap.~t..- + P..tz~ to MsU4tne1 ' 4 • 1fhil final 

stap 1a ~ oaf.dat.lbll,. c.ata1yse4 by ~llistU1co1 delly~M, of 

.. 

.• 
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!t•h!.et.itS!:ol to 1.-hi-sU.dtu ~ uinq BAD u Ute •loct.t'OA Uc:eptor. 

'!'be tat..~y U act .bz'a~ •. · Of Gpoclal ictal'eet ~ · U wa• the 

fa.• that; all tea· etlaYM* of· ~ blosynthetic ~ueru::ea · u• 

epec1f1e4 by eollti~ MqUaceo ot tmA. 1'he ~or: of tl'tle ~H&t9 · 

OA tbo chrol:m~tt howowr, is DOt t.ho ean ae the ordor of the 

· a&yme~Ja I.G tbo biosy.Dth«<tio .&<!h'lUitDCe. ~reasioa of th4tlf0 9fmllill 

ts CQAU011e4 aa a Sin<Jle ~roo, .Oi\4 tl\G enUro Oi?Gl'Cn is 

unUkely ~t tho hiatt~ hiOB}I'Rtb-Ot.io on:~a 1n ~~.!~~~i.!:~:_t_t;_~~ 

m!qht ba o..~e4 into c NOJros~ture, possibly lee~Uw., to " 

c1~utic:m of nca-equ1U . .t?&-ation. ot J.n~~.latee. 

·tl'nB ~ :caaticm. ooq,u~nc:e ao that. t.n bact.Qr1&5, alt.ho~b the 

h1£FU~ <]On'ilo ·erG ~!'ll~ly Geattered throw;!~~ the ~~S,£. 

'ft->0 tml:t evtd~ of qenotic clut:~t.orin9 ia for ~ :!:!2.-4 n~:JJ.on, 

vhlch GCdes tor t~ .ans~tia ecttv.tt-le$, oce:.r~y:tn~ Ut1 t!).fl otx!~r 

of tlJair r:.olcr.t.ty) positions 3, land 10 of the b.tosynthetic 

pathvAy1., tmU'1'U,. ~ I!JW FliU:_'ll r..a.ve st~ tht\t t.l..-.e thrfle 

.ncttviUQ!& I!IJ.,~o1!'.!~4 ~Y t.is"' htft-4 Ut;'Jl<tQ re.'U\ln s;t.rdcdly atuca ... 

ta~e fiiuri.n<; q.el f.UtratJ.on Nid tdtl'et:tuttrlf'~.t.tion. A cl1ain-

1Seqlf.intly cl~av~4 ~ fc.·rm. t..t;,r.Qo individual f;'lrOt~Cin tt;01tu:Ulfll9 which 

n~~l~~g ~·~ phystt:clly a.egoc.tate4 t~tith tWa. onothGr. 



1to h4ive stu.d1Qd c~art~nt4t.!M 1:! the h1u1!idino bifJ~yntnet1e 

pat!~i!Y by ~;;:.ma-1 .. '1' t1~0 1Uxir.<7 o£ C
14

c)hUf!LUrwl, fo~d 

ttnt'i~~no\J~l1 fr;lm (14c)~lucose, w1tl.h oo.lal~elled 1U.sti•Unol ad-d.$4 

1.-V.iatJ.~. m!l~ A\"dd'Ato was obta.lactd fl'Cim Calbioet-_.m, Loti 

Ar .... :Jel.~fHll,. ClllUorata, lmd t.-h1tJti4inol. :Zir-1· from cyclo C'Mtdt:al 

Corp. , t.ou A~l~uJ, Calit«nia. 

14 
D- ( C6-)CltteOI&l.t (l&l DC/~lo) ~ fi'Oillt IG Co!ep,., Irv.bnil• 

CalU'ornla, tr(14c,)histidine C2So mC/m:i:ol~) wa.a ~'p1.ie4 ~1 tr.ow 

litn~lan4 ~uclur COrp., ISo#tOa, Haas. L-C14c~)~tldtno1 vas 
. ~ 

. . . . ~ 
~!M'Rd from .b0011c4 hist1dl.ne by n&lcU.O!l'l w1t.h t.WH4 • 

.H&~rano fUt.ctr•, typo ~ (~~~lcd.en.t:r and Sol:.ue11, ~oo, 

St.raia• ot Sam. ~~2.~1~ cm4. ~ee. etn_..!is1u wen 

obtaJ.ne4. ~h t.":ut kJ.~JJ# Of PTOfe5&0&'9 8~U. Ame9· 6A4 

a. Mo~:tlllrtor, ~wly. "':be atraisuJ G.BOd tAn& (a) v114 typo• 

~ .. ~.J:.z.thift,!!~ LY-2. an4 · ~~· ce:evisia. X 21S0-1B (e). r 

(b) ~llta of pM~eyl l•pyropbor:~te-A'fl't ~pbo~· 

laM, thtl f1n~ ~ of ~ b15t1.41Ae .!Jios:yat.MUe pa~y, 

\fhich an capa~l• of vroaitb w1t:h e4ch4 hl:ct141Aol or~' 

... 

.· 
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.. whictl\ ~n htsU&.ae tor ~"• ~lm. t.~¥!!riS ~.!. tt-1 

. ua· Sace. corarv!al.-e_ Jn 80 (e !\ie I, !!!!. 4 DC) • ... Tlte · Yf'lltlt 

CU&ta JB 13 n.quired a tn1a1~tCJ ~ric4 for •ffictect ~ 

ozs Ust!4bc1. tih11o' lt is po~$1ble that aa a441tJ-11Mttation 

·-was Rlcc'b14 ta tb.ia way, liQ oonfJ.~ t1ta~ a ·rs~rt:ant. to 1'1111Cl 

type ha.& 12ot hlilim eel~, 0111oe a ~~ for hiat.tt!:inol . 

Cl'O'Wtll -·· .. 
~*·· t~~~l~ \IO.S 92:0m a~trob~611y &t. 37° • with BhMifli'J, 

··in ~ttal ~u10 SUP,~1Gmn.t.G4 ae r4qu11'01:1. Por rotrt.iM ~otrt.h, 

o.S1f 1.11\1:0050 w-&a u~ a~ tM ~ ~o. .t~~'\"t.tr, durinq 

experitwnta iavolv.U\9 .the ~10 ot c1·4c)9l~o~'t0, t.M qlt.~eozo 

1~11~ Mtor!el. C::l;'C)vtb 11las nonttored by 1.650, uld.nq e F.eekr.rm 

%>1:"2 d~le-~l".m ~StJaet.~tll!'$t.o:r.ater. 'fh0 qrowt.h ~~tt.lfta were i&!nt.tca1 

~· e~ru~n~Al p~lcd. 

f'~.!..-~~~i~tt. C::l:.lt~~!il w~r~ Gh.a'?.>!in. a<uro~lca.ll~ at 'Stf'~ in 

f~llo-~ed ~Y l'$«!t"l after iho:-o~qi:\ ~lwlcinq of t210 eult.cro to dhp<'i.Y~~ 

c1Qm~3 of ~11a. 

. . ~· "'-~- ~-. 
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!or l5 ~. to "'O·l~1li;;~ noo~i~ "-Cie~•, ~&..r,~~~~ ~Y ~t.r.1f1.11J;ll:.ion, 

<Jibt:.ol:atu a:thmlol. aud. ~that-. '!'he wa$Md NJJidues, a!'teJ: ~y~ a~ 

~ tc.~-er.atun, t."t}N h~drol:j~·~ ~Y ~~.ati:w:: !or l·4 h:. A~ 110° 

to t1rynu{f~ in a str~m of ~2• 

·<t111e ;r~nidues ~nt di.a!;OlWd in 5w.lll w.lm~.~ of" watf/11!'• ~ 

ol:- ~!fri4ine: - ,,t~t.er (1~1:1; b!o' Vt)l.) follo~d by ~~~1- 'tl'nlt:et' 

(4 :1. w/'i<¥) coo't.IU.nitl!j ca. o.lJt tgz.4or.11 •. t"rlo ru.l\.."'li!l'1 ~1M ·t.ft eech 

d~ciOil ';.;<lZJ 2o-l4 )~. •lt al>OUt 23°. ~lled S?Ot.s were 1!084 
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Det.en!.ruitioft of b!td:J.d_!l!~. and .~.i~~J.aol 

<raeee -wue cesayo<t c:oWrt..Ukally by a 11041fJ.c:auc::m of the 

aetliOd et ~mu Mi) ~muu.12 a ~ pa w.a e4,uate4 with e.1 vol. 

of o.·J.B ~3»0 4 1aatee4 of with. Jtamt. "l"hta 9&va ~· conect pM of 

U-12 • t'I.A4 tbu-c vee DO ~ to e.~k 1ftdi't'i4ually the p'K of each 

c:~. 'the pyr1<i:.U1• sust be I'Ql!i1.stilled, ~Jld the K:£
3 

roat,tltlnt !'nsh1!! 

pnpuNo. Standal'4 cruve• mwiit hG N&a .t.o a.&ten1ne t.M uount. of 

· u
3 

neqot\t to be un4 to:r uy particulal' ~oucratica ra.."l~ ot 

hl•ticilae .- b1iiUdino1' t.n.. mthod ia no't r.at.1sfaetor;t 1 t ·a l~g\1 

~~hom of! f::~ ~cle e~rb~'t ... --.....a--... --~~~···--·-'1"'~~-.·:.·- ............ ~ ........ --.. ~ 

\ 

of t;;~ t".>!!!~OU.t.-e ~o~ tnwl'l&<'l in t'Mi t.A.omyati\ettc PX'OC«$&& To &> 

14 .· 
tJU.a. ~ruU$/tliil wre 9f'~"'i1 ® « C)t,;l!Wose as nolo carbon ~o\il'Citl, 



C®!JJ..$t1t.ton WGl"l'f to 1'-A o't.$o%"9'6d, ~ aa~~t..'lnn ~uld. n~ no 

~.er ~~tutiat..i.On,. ainoo c1.~1y hint.id1m,1 l1'0Uld ha.va 

hi.r;tid1nol. Ol' lii&tid.!.tl~ f'o!lr q%0~\1 it "ra- f~ al-mt 0 •. 1 mM 

)dst.Wmt su_vpo~d ~vth at t:.."i& ~$:.a rr,t.$ (~f' •.. t-t,f!M:.tM 11~ a1 .. 12) 1 

..1a 1) ade.pt:$4. for qrovth on hiat.idif)Ol. u ~oeribctcl ·ln JG'f2-1UALS 

~ t·~l:rd~, lt.. WS· found tl'~t the ~-rttf!~ ~t 1.4 ~ hia~141no1 

0.1 an hisU41ne ('tabl• . U) • 

(tlJftftT'T~ 'tl. ~~··H.Q£) 
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~ut 

Eft'ect. of hi&ttdinol em bist11in4 ineorJ?9ration 

14 It haa beaa suqqe:nted that hiatidinol is a eo~et1tive 

inhibitor of t!uJ bi&tidine ac:t.1YI!ltinq em;ymo. It was therefore 

· necessary to 4emocatrate th.t.t. th.e eoccentroticm. ot a&1G4 

histidlnol to .be .used in the ~t.it1on exper.btEmtli did not 
f 

inh.ibit. t~'le ineo"i?craticm of hi!!!tidine in.tio protein .. 

Usin9 !J8~!!!~.i.zh1~m'1tm his D-1 (Viq. l) .and Sa~. 

c&rovir>iae JJ\ SO (Fi<J •. 2), ooth of which reqd.rc histidine 

Thr~e parallii!l id€:ntieal cultures "ere set up for teach e:tr~rir:;llmt. 

. . . . . . 14 
i':ach initiAlly ree~~d a chargo of ( C)glueoso suffie1.~nt to 

l.Sl ;nC/mmole. 

~IOCQiWd "" s1lclbr qu.antity of hist.idinol 1-l.S qtmerat:icrHl 

. 14 
a~ter the 1ntrodw:tion of C C) glucotl!a. P.t \"ariouo Ur.!iOS, 

~U.<.:-uot~ of t.he suei-~ntd.ons vaxc& removed into trict.loroacntic 

14 eeid. for CQar;;urareGnt. of c in tl\G protein amino ~eid& (sQe 



- 10-

alttn1ne. 

:re::1>ults. With tl1e e~epUon of h!aticU.ne, the incorporation of 

14 . 
c into tt.etllo amino ac:1ds .waa in no way at'f~c:t$4 b';J tho prel'Mlnce 

(XNSl':RT FIGS. 3 AM) 4 nr:AR m:ru£) 

. .· . 14 
The eorre!lpondinq data to-r c incorporatioa into .histidine 1GJ 
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~_!cal meaaunment of the entr;x ot L:-h1atii:Ur.o1·1n.t.o vild~..K~. 
r!ast·eell.!_ 

JCnoW U~GUA1:11 of L-hioti&nol won at14Gt! to deace auepensiona 

by eentzoifuqation, and the concutrat.lon of ll1afdd1nol meamired 

latter would be c:onfined •ntirely to the est.(l!mal Mdium. Knowing 

the total amount. of h1se1d~o1 in tl-.e whol& euspenu1on and tl".o 

of paekect yeaat. ctGlls, aaa their intracellulo.r tmd int~r:stitial 

w-&t:A;r ccmtents15 , a c:::w:vo for ~xtemal histidinol cronccntrntion 

biU.t.y (~1~. S). A concentration of h1Gt.itUnol. in the ~~dium 
' 
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f~&n~tr&tiM, and \:I;QS not id..e. re5t.-lf o{ s.i ~1s st.ioki!l'] to t:h3 

meooranes.. TabltJ lV 1'2pov-k -tk v:es.~.o..t~- ot an cxp-aril'Jlant .in whieh. 

'' 
TJ1te un?l~ytd.oloviaal and d.it'fere.At t'roa tt.ooe uaed in the comp-

?~d1~~~1cal rnQD:nUT~:nt of· th~ llntrz of !1istidi~l into w1ld-ttt! 
~a !It eo Us~ 

Diroet. Ma.suromen& of c14c)hist141nol uptQ.ke uMer eond1t1o:ul 

ot cell. qrowt:h p~scnts certain. techAlcal. difficulti.es. At: t.ho cell 



u ; l u ".F I ~) ·; 4 •) v ,.) ...., 
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(A540 about 1.0) , the proportioa of thG total "VOlWt~G of the 

auspeneicm (i.e. C$llllf plus medium) occup1e4 by the cells them­

f:Ellves was ~ MJ~All. &y centrifuqatton to ccaetMt packca4 

cell volurna iA haeatocrit tnl:iec, we haw foun4 the packed cell 

volume to Le s.s .. G.o x lo-4 l'l.l/ml of eell 8\lrtpentd.on at 

1.~540 • 1.0. ifrotll: t.Ms value, one wst. !1\lhtnct 32\ f'o-r MA-

" 15 
available ~.ace,. ~lus; 23\ for intet-r..itU.l t!ater , to ohtmirt 

~~~ total eva.ilable tntrac~llulu volums, th!m is eJ;out 2.6 u 10..:4 

r. 
t..eininq HJ.beu"t. 3.2 x 10.:> ccunt6/~J..n/}Jrole. Aliq~;~-~ts (1 td) 'Q,'tno 
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of total eallular radioactivity; all these Op.lr~tion~S W$!!'e yerfo~d 

at 23°.. In thlil e~<:'Ond sor.ics, th-o cella ~er3 kill~'tl t::itb 10~ 

~r.l.7:ra:n0 f.lltflll'.:J, wa.sh~d, and ,...he radio."Jtcti vi 'l;y in ~rote in 

tr.laaura~l.. From tl\u tlii'z':Q.rt:~:nee. bett-r~.;.'l 14c in tha t.ri'lOl~ ~-QU,t.J 
14 

a~'·l C in t.ho txichlore~@tic ~c:i.4-~roc:ipit.ate:! CAtc::ial, and 

kJlO*il~;;~ the t>z;:"'l>cific r·!Mllo.'lcti vJ. ty of t.ho ( 14
c) hi£>Ud1nol, and 

contr~:~t.ion vaa ealculnte.d •.. Frc.m 16 pair!ll of ~a.~a~.ante in 4 

'i!:...;.l0ritoont.s, us.i.nq 3 diffonnt. (14C)hiatidinol preparatiMs, <tho 

A airtilar ex~~C!'ri~ent in wbich cella !;;laQ Dllf1>1ind with 1 .. 4 lli'.M 

(
14

c)biut.t.ci.n@ 4t.hoved t.h.at. tt<!!ii intr.neGllulel' cone'imt.r:aUoo of biil~-

id.J.ne wa~ o.l8 H (in .!~.'jJ:$C~nt. vith t.he f.l.'"lditM!g of CAAn~t. ANI) 

Gr..:&1Jso:f·5) , ana. .astab.U.sl;ed a l'ato for U;e 1necr,?ora.t.ion of h!etidtne 

14 14 
'l'hG rnts of c incorporation from. ( C) h1st1d1nol 

t.he ra~ of hhtJ.dtne incorporation i~to p:ctein. A d$creal!ie of 

3-U· 1n til4 rate cf 14e incorporB-tion into hi.Gt.idlne in the p:eae:nco 
experiment 

of h1£t1~1 in t.be c~et.ition~wollld have fallen within tho 1blita 

cf experimWlt.al error, and wo\ll4 not have bean detected (Fi9. 4) • 



•' 
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Genes on ehs baet.erial genome. lt GeOIJD &Jrobable t..~t ln ~· 

~Xehimurium, extomAl.ly added hiatJA.ittol CJ~?ina ready acoesa to 

74$ latter then 4Ct$ as 4 retro-inhibitor of the endogcnou~ path­

vay2• 
1

, rcuiultinq ill a total cesDat.ion of histidine fow..ation throu~h 

tht! oxi.®tion of ~lt~ernal llistidinol.. Thu2! t the i.'l~rporation of. 

14c f':rcn:~ ql.uco:-Ja into l)in.;,ti-dine is entirely pr~~nted by a.ddild 

rt;t-.•dil~· .hnve :~£:reitt.~:! th::) ot>~anation of a fall of 2C.t. i:l l.!J:tf.l ["iSCi\i4 

of 14c !:r;"t,~rpo.r·~tJ.on fx:oXt. <;;lucvt.;o lnto M .. ~ti41:'4~ U'iq., ~).. •;.:;,,w, 



16 -

csPQr!mente (Figt:. 3 and ~) th6r~t wag al'ila~·:;; a laq in too ap£)!QU"Mce 

14 of C in so:-oo protein <1\l'!.tino ecids, inelud!.nq histidinQ.. Thim lll•o"~d. 

14 14 
tr"lat "" c, suppli.t~ ag ( C)qlucoae, had to p.;;UI>G th.rouQh, and 
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biotaY!'tbiatJ.c cma)-.a fom • p~yS~ical atwntoto, on of t~ ... 

consttt.uenta of vh!cm !a hi.Uotnol ®llydroqenaSEr tho$· GD&YN' 

t!•1• .,tJtJr~atc could no~ ~uat fe.r t..~ hek of e'-;.u.ilibrat.lon. 

$boQ t.y W.Sti41nol. · ~~ au-;q~:;;t. t.~t iA tha U.v1n~ y'\1&ljt colt 

thG a~qre<;&t.o ioola.ted by t.--a&\fi?lllt et al. B :ti~~~t. to~m part of A 
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20 
GILES I a-nu~er. o~ 

histiC::.::e a:-:ir:o acid ge::e cluster. 

from glutamic acid via o::cnithir~e. 
. ,. . In :Oacteria, i::1cluding 

Esc::1e::::-:'cchic:. coli and Proteus ::n.irabilis 1 all inteL:ledia~ces bet•·1een gluta.-nic 

acid. a.'"""ld Ornithi:1e are N--acetyla.ted. N-Acetyl-y-glutamyl phosphate, un-

like free y-glutamyl phosphate, is a stable intermediate-in aqueous solution; 

a:::c. does :r.ot cyclize a.1d hydrolyze·. · Tile next inter::r.ediate, N-:-acetylglutamic 

-,--se:nialC.enyde 1 car:.r:.ot cyclize in the ma.·"mer in •·1hich free glutamic y-

semialcehyde spontaneously' forms .6.
1
-pyrroline 5-carbOJ,:ylate in the proline 

patrnvay. Thus 1 N~acetylglutamic .y-semialdeh:zde in the arginine path1·1ay 

co..r1nOt serve as a.1 int:er:uediate 
10, 

in ;the proline path\Vay 
21-24 

, and.there 

is no. evidence for cha.'l.neling in these bacte::::-ial systems. 

In l~e-c.:::-ospora crassa a.'"ld .. To::culopsis uti lis the intermediates are not 

Evidence exists for cha.>neling in these orga.>isms, since 

exogenous ornithine gains access to the proline path1·1ay · (via transamination 

to glutasic y~se:wialdehyde) \vhile endogenous 'o::cni thine in the arginine_ 

patflr11ay doss ~ ~27 
.u.O\..o • Cha.-1neling prevents -the cyclization·a.1d hydrolysis 

of· the ir.'csr:;:.ediary y-gluti.:.yl phosphate, and the cyclization of glutaJ?ic 

. - ~ , ~ .. ·y- seml..c..J..ae.;.yae 
1 .··. . . ' ' .· 

to .6. .-pyrrciline- 5-:-car!Joxylate,, '\.1hich \·..'oul.:i reduce the. 
-"';.\-, 

efficiency of the transaininatio:l to ornithine. 

The '\·.'ork repo.:::-ted in this paper vms sponsored· 'ey the United States 

Jc.torr;ic E..-:ergy Co:::-..:nission. ··, ·· . 
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TABLE· ·r. :~-

., ., 

GRO~ITH · R."STES OF Salrr:o;::cella typhi~:mriu2 his G-46 

Tl1is !-:is 

with various soncentrations of L:...histidine or L'-histidir:ol. 

The cultures v:ere gro\·rn aerobically, vlith shaking, at 37°, and 

grm-rt.h >·las follm.led by meas-..:;.rer;:;ent of A
650

. 

Su:,:yplement Concentration 

( m."!) (doublings/hr) 

\ 

L- I-:istidi.ne 0.1 0.85 

L'- Histidine 0.5 0.86 

L- Histidinel 0.5 0.,58 

.L- Eistidinol 1.0 0~61 

L- EistiCiirwl 3.0 0.90 

L- Histidinol 5.0 1.09 



Hit.n variOUS 

:...zz-

stra-in '"'.'las gro~·~"I. -in mini~: .. al ::leC.is-:1 supple:n.ented 

' concentrations of L-:n.istidine or L-nistidinol. 
;;:r 

c;..1ltu::-.es v1ere grbi'ffi .aerobically 1 

. :o 
at 30 1 and 

:follmved by measurement of .fl. • 
540 

Su.-::r;::>lemen"c Concentration 

(mH) · (doublings/hr) 

.. 
L-Histidine 0.1 0.41 

:.-Histidinol 0.94 0.32 

:.:-nistidinol 1.4 0.37 

L-Histidinol 2.3 0~37 

. 

. . 

.. 
• . 

. ... ; -:: ··~·::. ' . ...:_.:. ·, -'!•" ,. :' .;:. :: ~:~·· 

... 

. 
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TABLE III 

Cells were preineubated with buffer, aDd then removed by 

of histidinol. Assays were than performed for histidinol, and 

added. to 100dium which had not been used to suspend yeast cella, 

the cells had a relative vet packed volume of 63t, at t.'lis cell 

c:onomtration, t.hore was more than a Sot decreat:e in hiatidinol 

concentration when the assay vas performed in the pr<!sancc of 

cello (Fiq. t). 

-------------~---··-------- ... ~--·--··-··--·· ........ _ 
Absorbance units in standard 

histidinol assax_ 

--~-~ ....... _ ..... _ 11 . ---... ---~·-·--,.. ... -/....._ ____ ~---- ................ __ . ......__ ...... _. __ .. 
1. Contz:ol 0.320 

plug supematant. from s 

0.304 

2. Control 0.342 

plutt supernatant. -from a 

16 hr preincubation 0.396 
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'~-~----, ___ __,_ ____________ .... _ .. ~ ____ _...__.-----.: ___ f'l .... ----

OJ-<luil.l ~~t.br~e oor-rertipondinq 
to ~~::-out. ~:n cell vol~ 

~Plus ~til)l'!M~C;f.J OO:'tt'EU~~1nq 

to ~ut. 2f~ e&ll vol~ 

l''l'tt".-eri~nt nQ .. 2 
"' ..... ;:.,.. -'~ ~-·~~--~~.,.- r-· -~----·~"•••••--~...:..-

control 

'*!Plus !llt:m~hraooa C:Oi'r'ea·poodinq 
to nbc-ut 57t. cell vol~ 

'*Plu ma~ra!l.Qfl eorrer.pe.ru:!!n(J 
to $ll0Ut 28' cell Volume 

0.465 

o.l13 

0,.341 

0 .. 373 

_____________ .__........_. __________ ~,. .... ,... •• "'"o-.. ---.. ----·---
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M.Gt.idin!! into !_al~. !W:.hiJtur!.'!!_ ~ D-1. The cells wen qrown 

to A650 ot o.s in 9ltl<:Os.ua-~l-sal ;::odtwa, SUj~l~nted with 

0.1 &1:1 hi~JttdJJ:&o. '7'M cmltu~ w~s 41•1d$d int.o foar T.'Ortion~, 

~!Je !:'$CG-.1VQ4 a sun&a~ quantity of (14cJ hif>t.1d!n~, toqetber 

trtc~.tor~c~tic aelt!, filt.ftlr~, ~.lt"-ttd, ~rt<'ll4 end ti'l.tl 1.-~nctr.•tt.at~d 

14c tr.Je.nsured in a li~t<l #ei~tUlUion ~u~ter. 0-·0, cQntrcl, 



- , 

-26-

to h
5

.if_l of. C·.,3S !n r:lucon0-n,!i.n.h>ttl ~di~m, 1.:U1!PA~.lnt~d ·..-~i.t;.h 

L·-~\i1;tidin~ lt:ld :\dcnintl \2v lP-:J/r~ t>f e'"'ch). (14c) IU.;;~t.1di.~~ 

r.r;;;cJ.?it~t-l':!!d !n 10~ (w/v) trich1or~e@t.ie ae1d, !!Uter£<d, ~taJ":h~i!, 

drititl,. ead t!i<!l prooivi.tfttQd 14c ~a~turC!d in a liquid ae.tnt.illatiell 

, 

.. 
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14 
t'il)'. 3 :rff'ect or 1.-i·:izt.id.inol on the tncor?Orll.tio::~. of c f:olll 

t14c) ~lucose .into tl'.e rrotein-eudr.o acids of S'alm. ~yphimud.nm. -·----·--·----· 
se._;~ t.yy!l!~__!~ LT-2 Vll9 qrctm exro:cer..t.ially iB l!!ini.mal tr.-odium 

•-!-• ,. 102. 1 • . fi (14 ) .1 ·. CO!h- l~o&n;} ")" ~ ~ ncoM. · 1st. tM rt>t arrov, C q ucc-se 

· ~.,. d~scr~d L& the text. Th~ ~trai~.d:.t Un'!s ~~ c&leul.a.ted 

u!jL"lry & lobrt :.::,·,~~~rut: t'.vera<;1b19 procedure. Fiq. 3a t 14c 
14 incorr-...or.a.tion into al-1mino! Fi.!if. 3ku C incorporation into 
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Fig. 4 
14 

Effect of L-histidinol on the incorporation of C from 

14 ( C}glucose into the protein-amino acids of Sacc. cerevisiae. 

Sacc. cerevisiae X 2180-lB was gro11I1 exponentially in minii"!al 

medium containing Oel% glucose. At the first arro"~:l, 
14 

( C)glucose 

(180 mC/mniOle) ~vas add·~d to a final concentration of 20 )lCjml, 

and the culture l.-.ras divided into three portions: o-o, control; 

tJ- ~ , plus 1.4 mH L-histidinol added at the same time as the 

labeled glucose; X- X, L-histidinol (1.4 m"'l.) added at the 

second arrow. Samples 'tere l'li t..h.dra'm at various times, and 

treated as described in the text. The straight lines were 

calculated using a least squares averaging procedure. 

Fig. 4a: 
14c incorporation into alanine; Fig. 4b: 

14c incorp-

oration into histidine. 

... 
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· Piq. 5 aY!wtootical "l.stiw ~tra:ell\'lla% con~tratioa of 111 

·t.'.bte4 6t~~w~ Qf e~otmd in a ti~ total (ct.?ll~J> .rlu~ ~..t7:'ernatant) 
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yielded a concantr&tion of 1.4 ~a if it 'f!'ere dt~~r~&d W'liformly 

,· 
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r------------------LEGALNOTICE---------------------

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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