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EEP + ERY-4-F.

\ {DAHP synthetase).

DAHP.
1{ .Miootinle acid.
ihikigis \
acld. -Hydroxy-ant
COOH l .
4
/s
”
1 ’ =Hyd: -
a“ kynurenine.
. NH2 ! ‘ i ‘
\mino- COOH OO ‘:_’___#_,...— Kynurenine.
CH {Anthranilate
benzole acid. % 0_&_%003 synthetase) NHy =%~ —a IGP-—sT H‘EtOE
OH Agthranilic \\
COOH acid.
o Indo] Le_.
fe P
- 3%
[
Fac K
OH £ 5% PEP=Phosphoenol pyruvate.
p=Hydroxy e § . ERY-4-P=D=-Erythrose-4-phosphate,
benzoic acid. 0 AHP=3%-~-Deoxy-D-arabino-heptulosonic
HOOC 0H2..5-cooH . acld 7-phosphate,
IGP=Indole glycerol phosphate,
EFrephenic
acid. Compounds in parenthesis are the
enzymes and bold letters represent
the gene symbols used in this thesis,
ty: A ph‘.n A
(Prephenate {Prephenate
dehydrogenase) dehydratase)
2
cmg-c-coon CH,~C-COOH
B:_.Y__EEH dro .Lam thenyl pyruvic
acld.
phens ?
phenn 7
Transami
(Transaminase) ¢ saminase)
l;i H
CHp~Q-000H OHp-G-COOH
NH, 2
o e e e e - ——— — e e e S —— ——— — —
(menylalanin$ hydroxylass).
OH tyr B
ixrenine. Phenylelanine.

BIOSINTHETIC BATHWAY OF AROMATIC AMINO ACIDS.
Fig-1.



The work dsgepribed in this thesls is opdnly an
investigotion of tho genobles of aromstle amineo acld

blogynthesis in Agpoergiiine nildnlong. The gonetice control

of aromatic amine acid bicsynthesis is ol interest because

a8 compared 4o bacteyla, yeast and Henrospora, very little

A A N S

29

e kooun about 1% In Aspeveillive addulengs and thero are no
nointers tovwards the poselible signiflcance of uetabolic
blocks Lo difforent (phop 3 and 4%9 alleles and phon 6)
phenylalanine {(PIE) « reauirlaop mubants recovered oo fayw in
this nonlde Daoaides, whal is elyendy hooun, indieates
tovards a possible dirforence Lin the genctie eontrol of
agoratic andlno ageid blogsynthesils betvwesn obther migPow

organiomg on the one hend and b, bidudong on tho othel.

o sohome of aromatic amlno aeld blogynthesis (Fige L.

g a summary of inforgsation fyom the study of mutants end
from engynantic and ilsotople labolling technigues 1in

Gsehardebia gold (Davis, L1951, 1952, 1u5%; bavis ond Mlngloli

i+

19535 Wedss and Minglold, 1996; Rudmen and Moistewy, 1993

Millow g ales LOS7s Schuinck and Adams, 1959 and Morgan

1963}, forobogber peozosenss (Davis, 195k end Morgon

A



Qb aley 1963), Nourospors grpgss (Davisy 1951; Pavrats gh pley

19564 Grossy L9585 Gross and Fein, 196035 Donner g gle, LOGO
and 1965), Aspergiilius pidulans (Pontocorvo, 199243
Pontacorve b oley 19535 Roborts, 1907 ond Huttey and Dallossg
LO67)y waby, man (Garpod, LU09, 19235 Mlicholl in Beudle,
LokEe Woold, 1963) and o varioty of other mlero~organlons,
higher plantsg and aninnls. In Aspexedling nldolons only
tryptophan (Boborts, 196V eond Hutbor and Deloss, L9671,
nicotinie acid (Pontecorvo, 1952a and Pontecorvo gi aley 1953)
and peaminobensole acld (Pontecorvo gt ale, 19530 = requiring
mutants have been studied extongively both gonetically and
physiologloallys

Thexe is no roport of any soudy congerhed with MY

and ¥R bilosynthaegis in . nidalong exzcept of the ezlstonce

pf two loed (phen 3 and ity alleles and phen ©)y mutants o
which require PHE for thely optlmum grouwbth (Kafew, 1956 ond

golation

3-;?:

HetGully, 196%),  Duplng routibe proccdures foy vhe
¥

of auzobrophle mutants in the Depariment of CGenetlcs, Glasgod,
no T¥R~rogulring matants hove boen gocovered in about 20

yoavs 0f worlks Wheroag, in Be ooll, He crasso. fe 0o

3 FENEE ETEY
(A F T AR ﬁé}' {“’x,l

=

abd many othoy micro-opganieng, tyvesino-pegulring mutasnts
blocked betweon prophonic acid and pehydronyphonylpyruvic
aedld have been fyequently isolated in varlous laboratorlies

(Molober, L965).



In all opgenlong studied so Far (Neistepy 1965 mad
Broguiss and '%“:f:mmg L0GG) the pethway fov PHE, T¥R, TRY,
nleobinle acidyp-minebonsede aeld and pebydeonybonuole
aold Dlosynthosis o comuon up o chovisnle aeld, Jrom
whore 4% byanches ofD in didforont diyeetions. Hhe
aronatio sdne acida PRE and RER ave gynthesiesad Tyom
ghorlenio aotd theotph prephonic sod phonylpyetivie acldy
and prephonlo amd peby ‘i:; ayplionyoysuvio aclds yospaoblivalye.

The dptesmodinte = prophonie gold = ‘"3 gerbronely
acld Labile snd desays gpontancously ©0 phenylpyeuvie aald

&

(Gilvawgy L9U5)e  Thoreforey B, coll mntants, unablo o

gabalyse the peeetion whilah colwvesis prephonic geld
phenylpyeuvie seld can, povertholongy ohow dolayed growbh
withont phonydalenine. 1 the oultuye meddum is kops
alkaline thoy ifgf;:ﬁ.vcz& an aheodubo roguironent fop phenyilolanine
(Hayegy 1963)4

I gﬁmwg&g& g ond e ooll W othera ave $woe chorlomata
mAkase Looonsymog that are separable as two dlatinet pesks
when gedl feoo extwocts are cheonelbogrepbod gn g AR
solivlose coltgr,  Prophonote. dohydvogenang aoblvity 4o

asposiated with ono of thege peaks and prepbonato dohydeatase

] ko3 n, o

setivity with the obher (Coblton apd Gibgdny 19065). FHiL

roquiving and SHevonuiving nubenbs of M coll Kelld

WaTrec o
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] .

Chorismic oeid

pellydroxy phonyl. pyruvie

neid ' : A~'3?heny1~f z)yruv:i;c?: aold. -

Byrosine .. .Phenylelemine

Poaniklo motabolice bloeks in Tyr-A and Phe-i mubants of
Becold K-12.(Aftor Pittord and Wallace,1966).

: y" NN, S
YLiTede
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deflcient in gm‘gbmmm debydratnge and py .égifq«s}sfzéyiza
Cdehydeogennse aetivitios vegpoetivoly. snd these mubants

d

sisultonoondly lose thely doppeesive ahoplomant mbase
aokivitles (Ply Et auk . ii wl.‘i{, Oy, 1‘5‘%;) {1 f*{; ‘“‘)-. In obhow

»

warday tuo *’*'mmts QR Bc alyued by o olngle ﬁawzvﬂms} 0y o mz“ig.,,i.@

musatlon pesulig ﬁlm;as o defiolenoy of Hwo enzyio=ocbivitios.
b An &é Ha. 820808, tants reguivlng PUE - TR oo BRowy

Whieh are progunchly bloeked hot U{’Eﬁlﬁﬁ {:,h‘,w:z <3f e aeld and

N

prophonie asid (Ravis, 1‘;&55%’3;

,
c:}

ook mg el Q‘i@"".&i&(‘*ﬂ&i’} indicaton tha Urens nw?x inotlon

3

18 the ;Lc;* gtep savolved in tho Lo YERFELE km ,.an -of zam:?.sw aeddy

by .Am:“*@«a}.,*ggma au The broad gpecii a‘zi,i» OF Lrans w aapes

i

g bhe o . wby dttle gonetlo wolk ﬁ.,ma«‘s‘?ﬁ erﬁsis..éz}s;w ’t‘:&.f»;” thaeno

"u

sormlnpd stong.  En B, apld W m famwamza not easlly omonable

mmw

%

40 genotle aasz&%&&fﬂ:m) thewe appoor %0 bo of least thweo
sronsoedopses (A, B ond €) davelved in sueh peagtions in

wappeat of f;ﬁ.'f} mnlno oelds (Rudwan gnd Heluotowry LU5 X3P

aing aold a 8 LR

Pgnnoaiinngos & pad §© wz*a,;.ssm

and LEUy although & ip moyo



. fﬂ: :
- w} ol

thah in 80 gyntheosidgs Both B and ¢ ave sobive tovards
YAk whovess IEEY s formad ondy by tho oosyne B Thopo
soom Bo e at loast tuo tpansanlnoses Lop gach conversiol,

f«

Wi the ereoption of thad looding to LAY,  Bish whe
RARES

nduat Gechnlones of zoloetiony uhz;sss:: Towdy % An unliledy

£

B0 seleed mutants Bhat oke speelilcally blocked ag o
Bransominatlon sbap.
Gno of the reasong fop tho Lolinre 0 yocovey Tl

poquizing mbanbs darlng podtine seopches for ausobivopha,

aondd bo that thakae aEe Bao patiwnys fop TR syathosisg in

Soother pethitay fop $¥R gyntbesis (Alfferont foom
that protsont o nlero=orgendens ond plapts and dosgribed
above) Lo kodun in nan z:i:ﬂw-a::{ig, 1909, 19233 Boadle, 19:5y
Hapele, L999) and no Y e mads dasludng vaty choopy dog
and gome Inveriebrates t’,E’ wfman, 1957, 19633 Zonnonl gk oles
m.é;‘;s{‘iﬁg Hood®, 1903)s  In eonbrast to micwoeorganises and
plontyg whigh ave able o synthosis o pronobls 0o ouponda,

&

all anlmedas studied go Loy, waguive dlobary FIL and THY

cod TR ds produced by the bhydsosylatlion. of Pli.  Zhis

@

bydeosyletion 1o a guentltetively lmportent one for ouimals
andwas Lirst pogtulabed as eavly as ww by Heubawor

{Motshor, 1965)s  Hops vasent wlyy $ho engyne PHSehydess ;ﬁaw



o

hag beon pugdflod fpom pat and shoop Llver oand shewr o
act only on FHE and not on };}%&l!lﬁl‘ﬂr}}’%wlj danine (FRL) o
any other endne aeld (Kaufmen, 1963

Roports aboul the ogourgonco of Pill-hydeoxylone in

g . L R
manhiow

mhepoeorpenians are neagre and @@mﬂ:&e%%ga
veporte about the posuiblo conversion of PHE So T¥R Lo By o0lj
(Doopatachey and Shive, 19hb, 1947, and Borpman ob ales A053)
have boen contradioted (Simmonds, L9054 Davie, 1955 and
Mitior and é:‘%ﬁz;az:a@m%ag 10590 I Boedilpe oubtilis Heglew

ab 0319630 conldd not detoet any conversion of PHE o T¥H,

L

x % !

Hitoma and Leepor (L9%h) too conld not dubtect any Pl

=3
ot
S

hydwoxylose agbtlvity in githor B qoll ov Ba subbllio,

JoRote . Ha. 8

adis Udenfeiond and
Goopoew (L958) tried in valn So deboot an onsyue vith guch
AOBLVIEY »

Subatontial omount of éi’i‘gﬁ‘:«gz-agref&: nprlase aobivity hag
boon detected in some oikallo OF Fgeudomenag btut only vhoi
the organism o groun i the pregonce of M op TNk, Andlonvlng
thopeby  thal 1% ig an inducible onmyio (Mlboma and Laopoi,
198k and Supoff an w, L963)s  Covboin aromatb tie mutantso
of Heovagsa oo show tho ability o convort PHE to TUR
Abpraattel gles L9863 Uhis cuggests thot Somo RLOEGw
crgonlons may be able o use the "anlmal pothuay? fopr VR

gyathosis An additlon So (ot loast undor coptain oclrommotancas,



“ T as

she ghikinle aeld pathvays I both plond (ohilkinle aeid)
and animel (hydeonylatlon of PHE) pathuoys for TR synthosis
euloted n fe i?.?éitli angy 44 si?i‘%i&léf% aoeount o bthe ROR=REEOVORY
0f T¥Repoduiring matanty duping roubinoe geavehos Lox aumobrophs
baeanse only Dutants blocked du both pathvays would show suoh
o voquirenente
0F dntorost o the dlscovesy of Moppusge (1968) thot

some of tha FPA roglstant mutonts of S kidalans have a
parédsl requirvencnt fop ©¥R op PHE and all of them are
salegtively inbibited by indole oy aninotyrovine @ phenyle
antheantlic m::.lci. Int the possible causes of rosistonags,

roguironont and Inhibition of these mutants g not understood.

Wope and Ropoy (L965) found that FPA rosishance supprenses
nigotinie agld roguirosent in oowtoln mubanbs of A. pldulonc,

Fu

Yhege findlngs is:ae‘%ie:&%:ag thot stndles of FPA wesletant wubants

gon throw sope Light on the avomatic anino acld bhlogyathoside
in fact a novel approach to the study of motabolite

aynthesls and uiillisetlon vag oponod up ag aaply ag Loh0y

by the sugpestion of Woods thot ssiphonamides cuerd theiw -

dnhiblbopy aoblons because of tholy gtructurpald slmilarlilaes

L0 pesninobonsode cold and that the diag compobes with tho

l

vitomin for comblnation with an engyne, the aetion of which

io casontlel for growbhe.  Sinds thon, the eideets OF mong



geraabural enalogies of gusenbisd nesnbolites on Aifexrent
organiong have been studied both in viys and in vitye (Work
and ol éeﬁwg Hochator and Quasitel, L9063 and Neistemps L905).
Amonget noany anplogues of axumablo andne acidsy the eifeat
of FEA on o vagdeby of orgoniomd has boen noat ontohsively
gbudiod and 3¢ has beer found bo compote with Lo natuzal
gounterpart (FHE) abt mope then one stage of motabolicm.
Solection and study of FPA rosistont mutents in a
vavrioty of mioro-orgonlons hag thus provided a nevy wool fow
the obudy of diffoxent soellepgocosses that arve undey gonetic
BONBEOL « in saar:q;‘ micpo=orgonlong FPA rosletant mubtonds
hovo boan found So lask Bhe uptahke system for aromabtie amino
aclds and gome obhop compounds = depending on tho speelfloldy
(ourdin gt nles 19055 Kappy end Heotsonbopge 190653 Gronson,
Lo6Gs Gronson gb ke, L0663 Blts and Gronson, 19663 Stadlokr
1966 and Gronsony L9067} of the uptake syustems  PPA-rosiaetanco
die Lo o zat&*éze;z‘e;:;,m o the PHE vogulatory nechonilpn (vesultlng
into dovopression of PHER pebhupy) hos boen fouud o roswli
in PlGeoverproducbion dn He codd (Adolbong, 1996) and poseibly

algo in 8. btvohimuziun (Anes, L0GH).  Anothor mutent strain

oty

ei e ooli. rapglotand o FPLy gyntheuslscs an altored phonyle
plenyleg-BHL gsyhthobage vhleh aotlivates PHR but not FPRA

(Fongnen and Neldhapdby L9640, 196YD).



“ ) -

4% hag been proved boyond doubt thel FPA is
Incorporsted randasily Lnto the protelns of f coll pod g}_g,
gorouy oatirvaely at the expense of PHEB and not ab oll ab the

‘\

ayponge of pny othed amine avdd and the exbent of roplacement
ig abond the sowe Lup o 79 4) throughout diffoevent proteins
of the cells (Manier and Cohon, 1959y Yoshida, L9605 Richmond,
L0600 and L9633

&

Mogt of tho vorl concepning FPA rezistance has boeon
coyeied ont with backeris and Little is konoun about 16 in

stnpgd in genowad, and mphicudarve, Howpuwgo

>

was the fiped (L962) tu lsolate TPA seslstont nubants in
Ao plduiopse AL his mubants mep (DePolue and Hoppurgo,
L9633 ot one locus = designaved fpd in the gymbollem of tho
present worlke . Wary and Ropeg (19653 too have isolatod ono
mutandy possibly oy the some loeus.  MeBully (1964} hac
isclaved 5 move FPA-peslobont mubonts 1n Al pldnlang ubleh
map ot throe lood (2 ot £ohs 1 ab £38 end 2 ab LpR) - one
of thon povhaps Ldentical 0 that proviousiy ddantiflied by
Hovpurgo (L068) .
Boged on the experiencag of proviows sworkeps wlsh

Ao nidulonn and othey opxgonionsg, the work presented in this
thosids vas cavelod ont In an attompt o undegstand the rocha-

nlem of aromatie amino acid blogynthosis in A nidulong.

AR o



- l{} -
In Chepiepr ILL of this thesis, ehapacberlantion ol novly
and proviousdly laolated PHBepomilping mubants has boen
desexibeds Zpolabion of portial ond cuootling TR-ro@iving
mutants = baged on the hypothosls of the exletenae ol tuwe
pothuays fop TER syathesls din A pidilons » and sholy fommal
angd physiologicad goretlic analysls is tho subjoet nabioep
of Chapoezs IV and Ve In fﬁ%’.ﬁ&;};ﬁ;ﬁ&* Viy expariments bhave
baen deseribed leading to tho suggestion thad pardiol TVRe-
poguipers are FPlergoistont, possibly duge o an ovepaynthosis
OF P, o the last socbion (Choptor VIL), gonotio
avidancos have boen pregsented o supgest ¢hel thoere ape

3

phhor moahanlams oo (such sg o mutation in dhe avompsic

amlne acdd upbake oystem) for FPA reslstonae in Al nidudous,


mailto:d@8ora.Wd

I3 HAREREALS AND

S

, poppl iy pldulong.

A pldutons (Bildam) Wintewy, ls a homothallla ascomyecto
belonging o the ﬁ&miiy-&sg&&gil&&a@amkaf whe oydog
Plootaseinese @ﬁ%a&l@ﬁ dosewiptions of 468 wyeolopys
gonetlces and eytology are avallable elpevhore (Thom and Hapowp,
Loty Ponbocorvo gl ake, 19935 Ponteoopvo, 1959 and BLiobi,
LO60) and only the palient foabures vwill be smeardsed hore.

The vogebative myselivm is beyanchody soptaba, coonoeytle
and haploids fApagvomnogds bobwoon adjecont hyphao follouvaed
by puolear migration is of froguont ogourrenec. Phe
undnnolento agexnal aporos {conldia) are produced in chalng
feom hottlo shapoed gborignobo arzanged on top hald of globoge
voglcloss OConldia of @ aiﬁgla ghaln havae genvticeally
identical pueled but ddlferent choing may have geneticnliy
di L farans mu@&aiq»

Mancleate sesual opores {ascospores) are produced
in pewltheeie (more oxactly elelstotheclal. 4 young
peritheciun conbalng a moag of "ascogonoush hyphao on which
many small ascvs privcydis dovelop. Baeh primordivm conuolng

Bwo nuolel wvhiloch fdee o foma o sypote of the ageus.  The



P
(]

syeobie nuolons Lunediately andowgtes two nolobtlic divisiong
wviaioh aro foliowaed by o @dtosis ol She four producuse  HEpoh

ks

of the glght eosulilng auclel is ingluded i an aooospore
lnslide which thay underso o Furthor wiiogio. Tho oight
bisaxgc@. gate agcosporos are conboined In ecoch of the tens of
thouaands of Traglio asel of o tough gphesiaal peslihocinme
Ganoy wiyelo oo shoun shat o pordihecinm, bozno
by o bhetorobaryotic myc:a{.w.“.,a%.m@ uaally but not davarlably,

¢

contalng ased of exelusively "ﬁ:a;%:::;;‘s:fad or ereluglvely selfed

avipin (Ponteconvo g nley fw‘;- Ye  Hosi probably all the
aaad In a singdo peritheciun oiginece from g pale of nuclaol
vhich enber into conjugnte divisions o glve pige to
dilapyetic ascogouons hyphas fromubish the aacl ovipinato
(Ranboensvo @b obey L9533 Apiriomns 19633

. ap S, s, w4 A s g
2) Hodha apd b

&

Unloos othevulso ghabad, odd chenloela usod ape OF
splasd reapont gyados
(ad Minimold modium (Melie) (Pontoeeopvo gb olae LU53),

-y
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.?{Qiigﬁ"‘ﬁ}g, NN LA Le58 Lie
Podie 7Hol o o » v &« t¥aeos

G0« 0 v 0w s HBURGCos
DEVE 5 » % » & o & v o 13 e
adiuoted to Pl 0.5 with Nabil o [0l
(b} Bpooe medium (Hai)
Ao MeEe Do wlihont glucopes
{¢) Complebo mediwm (Cell)
It 19 siniller o Shat glven Lo Pontooowvo gf ale £3953)
with slight modifioantlons. It conglots of Ml
supplomentod with the folloving ingradionts poy LItrot-
Digeo boceto popbong « « 2 B

aastirol iﬁamvuﬁa' Food
mpiy‘ %T‘@;;;gh v DLbdey

Bdinbaegh oo os e L Be
BLEoo baoto caganing aolds

beghnicond D P
Riboflavin R T L e
WLooBinamido o o » & « L g
Pora=aminobonzoie nolde . 040 1g
PypldomineiCl » » & o « 165 ‘ﬁl{f;{
ArnoundiedlCd o 0 » » 2 w Db mz;';;
BRoGIn & » o s w » » (e C2 1.

£e) Acotabte moditm (Adda)
Dela with L0 ge 0f aummoniun agetaso and adjusted o

pit Gek with Hadll op HOL.
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| x\*aaun.i, pey
Stoalr soludtion 190 ml, of modiua
Pywidoning - HOL 310 % i, 1 ol
Biboflaviog 20 ¥ i L ke
sodinm nieriise LM L omle
Sodinn thicsulphate Ded2 I i wla
DTy pbophon 0,05 H i mla
Dieyroagine Ua 05 M 2 mle

20 aipd planing
Gmi%m%ww yore pormaily incubated at 395 - 379,

Stralng wero m@inLa.nuﬁ o slopos of sultablo medio.
Suspongions of eaaiﬁiH fov plating wvero nadg In stevllia
goline eonbalning about Celd % Tveen 80 ag o vobbing agontes
The cholns of conidla wore brokon by vigopous shabiopg on o
“ortox mixerMs  The deneility of the suopeonsion voes osiimobaod
from o haomooybometar counts  AlGer a snidbtable dLlation,
Ged ml. 0f conidial uusponsion wvas sproad over the supineo
of s0lid media with o goouile glesp voda Aseosnor0 plating
as done in tho gone way an conldic. Bagore broalkling open
o Liboxote She asaosporad, %na.pqwiﬁnaei& wape rollod on

hord agar (Re5 & «w/v) to gt 2ld of gticking conidia end

Blluglons wera nedo o give leegs thon 100 colonies



w 16 -

por petpi~dishe Whon 1t wag only neeagsaxy Lo woke a

olopy county up o SO0 conidia woxe pladed per dish on a
medinm conteliing 0.l H godiun deoxysholnte (w/v) (Mackintooh
and Pritehand, 1963).

LY fsanoprophle bests

&

The penepal principleog and technigues bhove boon
ERSILYD IR

dogeribed by Ponboconvo

5)  Crosgipg snd annd

he eontdia of two gtralns 30 bo erossed vore straakad

E‘

wogathor oL thiek layews of suitable media, The dishea woze
then sealod with sellotope and incubadad for o fupthor period
Of 6 = L0 dayse his mothod 1o in common use and has
pogultod from the cumulative emperionce of varlous vwovkess
Over 20 yonvg.

Pyo methods ave avellable (Pontocorve gt pley 1953)
for the anelysle of erosses and have been eaployed in this
VOIS

{a) Beeomblnant solection:~ Agcospores rom sevaval
porithenia voro colloetod ond plated on o selective
modinn o which only agcosporos roaoabinant in woespeet

Of tvoe oF moye markeps could provwe  This mathod

raguives that the %WQ‘QQNGML v, gtralls eavry

woplomontazy gones dodeynining nuteitional poguilrononie



s 1?-&

81T “yﬁﬁi@&&vai maglors {(Qege colony of the conidial
werg usody scleetlon was nade by visusl ingpections

(b} Pesliheeiun snalysiss- This analysis is based on the
fact (Hemmons, Ponbegopvo ahd Badions ?“;£, L953) bhat
agsd Dpom a slihgle poxdthecinsm tond o he axelugively
0f olther solfod oy off crosped ordplpon Apapgpores
of & perltheclum vere stoved ab B9 and o samplo
plated on Uul I thy sample voveuled the pepithgoeiam
o be erossed, the newd somple was plated and the
eolonios, thus @u“*ﬁn@ﬁ, vere tronsiorped 40 pagbow
plates of Culley 20 to a plabe; and mmpl Laatedy using
B mildiple uvive weplicator, te various madia o goveal
thely gonotypog.

6) Synphoslp of betozolaryons:

Habowro Ewry&ﬁa were gonerblly syt hma&ﬁaa batuwoen

strolng of different mutzrltionnl peguirenents snd of difvarent
conldial colour a0 that they could be regogeised by the mized
apore colours ag well as by the ablilty o grow on Hela A
pmisture of conddia Srom bhe vwo obyains vas alloved o gezmlnapt
and grov on LeGaMe Lop about 12 houws o glve a hyphal mnte
This mat wvay teosed ond on Meile op Helle supplonentod only

with groweh fanctors that both component straing roquineds
Hovorokaryotle wyoelia usrally grew feon wobt 0f the boased

PLOGEE.



73 Synthesis of diplolds

Boports teehnlaue (L952) of seleeving prototrophic
conldia £rom those of a halaneed hotevolkapyon of the relevant
sbralog was us G@ Approsinatoly L&? conidia feowm the
hetorokaryen vere mixed vwith o cooled (MO=L590) 19,04,
supplomentaed wvith negesgary gyowth faetors and pouved inko
potrledishoss = biplold golonfes ubleh grow, were Lgolated
and puriiiad by woplabl ag,
8) ML anadyels

(8) Poyr aselpping genoes o linkage groupgt- 4 diplodd

ey

»-uﬁfg

10

batuwgen o naster Q”?fﬁﬁ and the straln earpying &
naRizar not y@u &@maﬁaﬁ was syhthesized and hoploidisad
with FPA (&h@aﬁ; 1961 MeGully ond Porbogy L965). Tho
genobypos of hoplold sogrogonts were exemined,  Sinco
in haploddisstion there ig roconbinablon botwoen
morkers of different Linksgoe groups bub nob within
Linkagze geroups (Fontecorve gl ple, 19933 Pontocosvo
gb pley 1985% and Ponbocorvo and Kafow, L955)
nlogated navker will gocombine vwith the magbor stiain
molsers of all other seoven Linkage groups ot not with
thot of 2bs oun linkape proBpe

(b) For determining the poguenog of Linked markornse
Hoetorogyeons diplodds wepo allowed o growr on Gele

end diploid sogregenbs arlaing via misobic arossing=



over were selected and thelr phonotypes debteuminad.
Sinee a somatic erossingeover prozluel to o parker
y&ll Load to 1vs homosyeosls wherons a annatle GEOHELIE -
ovar dipbal to 4% will have no effect on 14s
hoterosygous arrongenent, the sequenso of dliforont
mariters with regpect o the centromgre and each othox
ean bhe determined (Ponteuorvo and Kefor, L958).
9) Repllon. = platlug fop dsolnbion of mubmnig
hu method hag beon degeribed by Mackinbosh and
Privchard (1963)




HUTANDS Uskiy A5 GuupIX

Loeus aymbol | Phenotype
(sllelic wbtonts ape
placed in one line)d.

nbl. asinobutyrice peld roquirdng

Aol aseriflavine resistbont

ad3 adendne requiving

adll adenine roquiring

adly adendne reauicring

nd20 adenine requiring

anl aneurine veguiring

ayed arginine reqguiring

nrEa sepinine requiring

orgl srginine pequiriag

bil biotin voguisring

bl mnrph@lﬁgical mrbent

cha charbiecuve conldia

angdil uneble to utilise nityake and
zantidng

Sred3ng aneble o utilise snmonium
acatate

Fodl,fpale peflucrophonylelanine vesistont

LpB37 pefiuorophenylelenine veslstant

TpPLl,fpde3
ARV
gall

peiluoropnonylalonine resiotont
foun coaldia

apable to utilise gelactose

gul® unoble to utilise geloctous
iul Lenelne requizring
Ly morphologlenl mbent



U

PANES UBBY A8 GUNATIC MAR

Rs(Contd,)

L@@w wgmm

{allelle subants ere
placed in GO Line)

PFhenotyne

motha nethionine ﬁ:*w;uir&.xlg

a3 unable to ubilise pitrabe

nly uasbie to utilise alirabe
nies nicotinle acid vequiving
niel nieobinie acid roquiring
oInh ornlihine vequiring

orny erndihine requisding

pobad, praminobengele acld requirdng
pebela pepminobenacie aeld requieing
nall slkeline phoshhataseless

pall glialine phosphataseleoss

pmmu phenb,phensd,

phonals and phend§
phenié

phenylelonine reguiring
phenylolanine requiring

prol proline poquiring

Pyl pyridozine requiving
ribo} riboflavine requiriog
pibo2 rhboflovine roguiring

sle tinble o utilise sulphate
Hrl pdad suppresaey of adab

thil thiazole roequirving

W2y Wy WE white conddia

v ypallow gondldia

o By wit %meg careying behd end medl? were kindly
gj;gzimc} by Breded .t,,!.iit‘i;m*mﬂﬁﬂ ol this laboratorye
sil otheyr sbtrelns vere from the Glasgow ghogl of
t&"ﬁiﬁﬂu

-~
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I31  PUESNYLALANING REGUIRING MUITANTS

The fsolatlon and physiolopglesl and gonetic studios
oF mitants requilzing phonylalanine are yoported in this

SOATLGN.

Gholea of tha muhoeor

Hutyrltionally deficiont mutonts of f. dduiens havo
been isolated Lolloulng ouposure of conldle So Xepays ow
Us Ve Light (Pontocorve gb pley 1953) or tveaniment of voenidlia
wlih mstard geg (Hockenbwdl, L989) or nibtwous aeld (Blddiai:,
LOG2) o Hemathyl-lVepitro-Nenitrosoguanidine (96
(Clutterbuck ond Sinhay, L966).  In the progent uwozk the Lash
mibagon Qog boon often u&é& in prefopenca to othard.

Hweny. and UV, i@maﬁiaﬁisn’aﬁ@ aowa o calse gross
ghromosonal averpations amclg the sievivors of g wvide variovy
of organisng (Mllor and Mockenzio, L9393 Stadlor, Lol
dyangon and Stadior, l@ﬁﬁ; Iindegrens and Lindegren . LOWL
and Hollaonder g gle, LO%9)s Cumlative ewperience of
geverael vorkers lo thig laboratory with fe nidulons hag showi

that chromogomal aberrabtlonsg, particuloezly reaiprocal

teanglogations and inversions lead to abpormal Linkagoe

|
]

et bt s o

o —



wolationships, both dn witotie (Fontocorvoey Tayregloor and
Forbons LoGNs Ponbecorve and Refery LOUE 3 and melotic anolyslo.
Baploddisation of dipiold strains synthosioed with special

AT

multinly nerked "Sopter s*\%%:*e’aiﬁ:;ss“ (Forbag, 19591 has buen
noed for asslgning werkers of unlmova localtion o onwe of the
alght chromosones off Ay niduioay (Meully and Fopbes, LO65).
Obvionsly, btrongtocations come in the way off unambiguons
asplgomentse & L}z’t =@ iing my nma 8 wave avallablo in
vhe Qlaspgov-gbocl of gvpaing. At loast two of thom carpy

a Sranslogstion (¥ ﬂ;“.‘:} Los

Tablo L

Leblo dn tha llagsoueaboglh

Stant Mabagen Ldnk am gyonp Teenplocation
[0 S ¥ Y il B
phan.d Kooy LT not testod
nhen 2 UsVa LiX I+VEIL tronslocation
. - o (smﬁ?w L9649
éﬁ;mghﬂi ﬁqijn iulini:;e S,mi‘; “”ﬂfﬁl*}i‘ﬁ){a 1'{,'&‘:\2&
phon bt UeVa KA not desbed
phen,d UeVo LEX not Lesbed
phen 6 UsVs ViE free of renslocas
LLOK
* b . - o

On the othor hand BTG appeses 4o bBo the wmoat potont

+
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FRRCENTAGE SURVIVAL———

4

5 .\

(o] 1 4 L il - I
0 5 10 15 20 25 30 35

TIME OF TREAYMBRT IN MINUTBY,—

v I,Figg.-ﬁ xﬁurvim o:: bl .(g;rgen) cb;x;zdia -
after treatment with RiG. =
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£
P

4

chomdcal mubsgen yob diseoverods. It mubagenicliy wvas
Pirgd reported by Mondell and Greenberpg (1960} and sinco
then 14 has baon wildely gaod by wmicroblal ponebiclsots. In

He noli Ke-l2, 1%t induocs ot least one smbndtion

ar breated

]

f.

eall tnder conditions permitbing ovor 50 poy cend supvivel

A o

and fosntant wyps such an valinoeresistanae, vhich con
wostlt from o mubatlon in any of L loed, g produced

2

%ol the gelln treabted {(Adelbavg

ab o Yrogquoncy ol over O

B2
T,

el fdey L965)s  Theve hes been no pepert as to thoe exash
type of matatlong produead by N, A% 12 a well bnown
alkyloting agent, end albyloting cgents ore hooun 40 conso

o varlegy of tvonsivions ond transversionge. N20 induccd
misants o the awlnotrensferagse gene (G ponel of the higtidine

operon in Saluoneils typhimiziom suggost thet 18 covses only

¥

hranglbiong and W

i

mngversions and no additions oy dolobiong

E

(Whitflodd gt pley 19661,

Hohod. of. Yrosient uLh NIG

hae mevhod of Adaelbers gt

dn-ﬁn

)
!r;i
i&
g
[
"-J
o
R
aga?
o

ws boen succossfully applicd to H nidulong
and Sinbay L966). Conidla hawvesbtod feom fresh glopes are
stspendod in 2 nl. (about L0V conidia/nl.) of Tpig aad lalole
buffor (each at a final conceontration of MAZO) adjusted o

P Ge U with lTatHe  Blx mge HRG ave dissoived in L0 nl. of



it :;«P:}, -

Trdo buifors The Gwo solutions (2 + L0 mh.) are mized and
onad agitotlione Yhue the

i

1ESEA

JUGE

1'1.

f":

inanbobad at IPVC with
the btwoatnont Rizture 1o 0.9 ng/el

and the goneonteation of conitdia absun li}&”/zszﬁ..* Wraatmand

gonasnbiration of NG in

cantrifuging doun the conidia and vaghing them

wixt

i stopped by ¢

ab Least twice in sboerile distilled watapa Tha pongenuase

supvival of o DIl etyaln goos down wlth the dnercese in the
time of feontmont (Figs. 3)e  Dven with viabilitles as high oo

& ity 3 3 1-‘—.- N L. -5 o Py ete ey ] ey <x e Joy ¥ v el
50 %y o bigh yisld of mutants is obtalneds Tu this wvork

a viability of aboul 2% ¥ bhos boen ainod als

ol g;?,mm m*nd Sharneiapdgation of nnonyial xs;__ywnw} aud ey

é
PULIARS
As shown in Tablo 2y Ho PiB-reguiring mut

saodyvored after U.,V. ap 3‘?231"025 seeatnent of il eonidio,

woqam g mavants woge

Howvover, sive P
aod bil strains -~ two Syvom the fogmer

NG treatment © b;
lattors Ireated conidia wero plat
B+ DLotliy,

-

and throe fyon tho 3l Gid
Hi <+ bdotin ¥ y%m wlalohine and veplleatod on b
Following :%;‘*%szp;é,:ma ploavdng . technigue (Mackintosh and Peitchawd,
LUG3) . dodonies groving on the former but not on the Latboer
Loolation o

latedy purifiod by single colopy
Jor thaly roauirasontde.

plate were iso

micronanipulation and rotogted



Loolaiion, of vhonylaaninosroanling

mkangs by waptleas plabiloe

Humbaer of PH
Iwperlnent  Obtrain Porcolvage colonlos  auRosropns
nuben vreated Mubtogen  survival tasted reaovored

A bil HHGq 273 0y 630 Filatele

B | bal Hi0,, Sal) 18,000 BROIG

a bil X0 Sald 12,400 BOR

¥ biL Hilda a0 Gy H00 010N

5 bk HiOn He$ 12,4000 RORE

13 by HaVe - 1540 74 50O RORO

G bil UaVs B8 1,250 0one

15 bid Hele Be b 12,500 BOAG

i Bil UlV. 0.0 12,000 aoRE

L
d DILyub NG 2549 15,000  2-phon 7

sl phep O
58 Di L HOC 2540 12,000 BOREe

I XA NG L0.0 12,000 Zephion 9
ond phop

o bk NPG 10,0 L540G00 i=phop 11
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ComplLonentation tes

"

se (v spens arvangemont) bebuesn
difforont PHE-poouiping muionts in diplolds and hoterokoryons
gove ldenticol yogulis ML mngants vere fouand o be
pogessive and fell in twvo complemontation groups. pDhon Ze Je
e 5 (old stwains 30y 2o B Qo L0 and L did not complehant

in any combinotion whilo ;

straind complemented
with oll the obhorg. é""’*fzssv;mms workews had alycoady j.e.;e..&weﬁ
phen & 3o M oand § in linkage proup LXE end phep O in Linkago
arcuyp VIE and tho addivioned satands 6:?;.@9 shoralong, not add
wo the mnber of ¢lstrons already identiiiods  In this
parvicular ingbanee, the number of celsipong covpesponds with
the numboer of loel vhich ave horvewfier conllod phon A, (phep

[ Sl b R TIPS

Do Ao by Be 2o 8y 99 L0 and 31D ond phon D (phen 6 ).

Ml adeo Pmym Lonneg asion o 15l ek Bo 2y .
Fasto fop trponslocasion ond doontion of mitentg in dinkose

(a 3 wm, iplos- Haploldination of diploid sheains {(Pontoconvo

fe5e] ;_,-,Jj,‘.‘g s LOBlg Pontoworvoy 1956 and Ponbtoecowrvo opd Koefop,

:)*.aég, 2958) has beon vged ko assipgn narkors of ankuooun
Location o ong of the odghi Linkopo groups of Al. aidulong
dhis wopl vas onopnously focliitated by tho Intpoductlcon
of fsastawr s.tﬁaimza“ (Porbasy L963) in the techalgue

davelopod by Forboa (LO59) and improved by MeGully and



E?‘%;}z*%ms‘zx (LOGE )«

Maoheswotvaeing pllow a vopld doteetlon of xoeciprocal
translosations (Melully and }‘;t*‘e:‘;»:;??:ss;aa, 1965) vhioh are
knoti o be commen in As nldilans (Kofoery 1962;1905).
:i‘.;i" o poclprocal translocablon ls progsent in the syrain
o bo tostody afher hovloddisation of o heterosygous
dlplold, two waylers of the mesborestyalng  knoun Lo

A sy

bo on diflervent Linkoge gyoups, chow complate linkoge
in pilg. his is beeauss Loth tho recombinant alasSGJ
hova o doficioney ond o duplie: bi@ﬂ. af differons
chromosomal segmonts and are, thereforg, usually nope
viables  But in the cose of anliwortional transloen=
Tiong oo recombinent olagy ls defliclont fov a
ghromesosel segaont aud the obther has 4% duplicabod.
The Labtor closs may be partielly viabiaos

(D) Besulinge

-

By haploddigation with nanter-sizain P (MeCully and
Forbegy 1965 ) (genotype = guled?0, vy odofs Acelspalls

phopd7 {Yoble %} were found to be dres of reelprocs

4300 835 ndebs xi BoE) ﬁ%mﬁ%& foablo ,EE‘;} el

brapslocaticns whovoos phepfd (Fable §) wos found 4o

harbour o & » IV tranglocatlone

b

in conformity with previcus rosulis of complamenbation bagta,

LY

those cupoyiments indleatod thet phonis is in Linkoge group VLI

mlr

and phend’ snd phepA? ave in Linkoge proup IIX,
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Znble, 3

hogablon of phen 36 by mivoiic hanloldiontion

on PPA ond Segst of Leanslosablon

o

Segrepation OF mavkera in 87 haplolds isolated fgom the diplolds-
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and phond ave in the pone miﬁfd.’l&{ji”‘ EEOUD

S phenvlolondpaseongd ednn

Miganosrapble tosts of styolng phoy Se-13 ghowad that
they alld grov on hoth PHE and phonyipyeavie weld (hotoaaid
analogue of PHEE)e  Bat thoe pespouge to phenylpyruvie acdd
doad ROt mean amelh bhacanse o chyomatopraphle analyols povonlod
that the sanple used vap contaminated wivh PHE,

Those bosty farther shoved that all PlB-requiving
abwaine (dsvlated go Lap) don grow %0 o zfégzzzi%:@séi atont gven
without added phopylalanine.  Lven oo plabiag (about 50
gonidia por dish) tho conldis Formed colunies of the size of
pinehoads in the abaencs of added P, When aboud 50 conidiy

0f biisphondy stroln vere washed and suspended in 20 mls of
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Liguid M + bletin and the wigture was poured inte a gterile



w 38 -

a4

plagt

19 potelediobly toling card o ugse pinlnin 0f vaghad

o

glassuaro, efbor abous b hours of incuboablon soell balleiilc
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and chovisnie acid) oy for shilimle aeld (A8 the blook is

hafors thatle
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o matnndes ab the phosh locus (phonlell cxcept wi:mg Gl
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¢ t
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**h

8

av phegh Locus. his mey bo a rpason vhy matents at phendd
loous opo nob Likoly o bo fyeguontly ldentidisd and isolgbod.
I¢ i not known whether the bloelks ln phend ond phenl) matands
ard ot dliforeont poinds or av the same polnt for diffaopent
LHABOIT icf L not possible to conelude pnybbing fron the
positive grouwth of both thoese wubants on phenylpysuvie aeld
begausae the somples used wore fonnd to contaln PV ao on
Loprlty apd ;mggﬁah vas nm:.;cs logky than phond magantss
Hubonte at tha phend loeusn in A. addudons are perbaps

blockad botwoon prophenle aeild pnd phonylpyruvie aclds
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Mibabions affoas cing this step are the only ones so Lay

pocoverad ag Pllsrequivers in Becoli (Davis, 1999 Plitord
and Waliade, 1960), Solmenolla (Dossree gb m.g 1956 and

Ganderson and. Pemerod, 1965) ¢ Ae. perogonos (Dovisg, LO5L),

Na, cwasda §3n,§.wm'* and gata, LO66) and m@:w‘ othar pioprow
organiong (Holoter, 1969).

b the Z:szragm::i:ﬁ.s«:&gg of Bhe pabhvays, concelvably thera
are tun enmymeg - prephonste debydrogenngo and prepbonato
dehydratape « aperatlng on the syathapis of TYR and PUE
vospattlvely. Tha - fovmer makes pe-hydrogyphenylayvouvie aeld
and the iatder phenylpyeuviae ”1*.3?*:11. Feom prophonle aclds it
gondd well bo that ﬁmnék rﬁu“’*am 5 Lael: mm,;:;éa.e,m‘%;e dohyaratuse
soUivity and thay are 3&&,{:}}’ boanuse sowe PHE osi he made by
prophenate dehydvogopase which 1o prosont in o phend pveh”
matants A e:az‘:kmgm;»;ﬂ&, parhaps the speciiicitics of prophow
natic. debydrogenase and prophbonete dehydratose slightly overlep.

L9 thig wvere true, o phondsbyed double putont shonld not be

leaky and thisg lg vhot hogs buen found and reported in tho
Rant Seetlone

iﬁf the blodk in phonh  wmatont lo m different poing

as comparod to the bloek in mm mibents {(fox vwhieh thove

Lg no ovidensoly L1t conld be eitber at the chorissmate mutose

gtep or at the tronsepination step. In oltbey csse tho

piband chould pecgulre PHE 5 TFH bad both these roonlsaients
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A pumbar of PR soquizing matanty have boon jeciabed

and shudied 4n Baocoll ¢ Dovisy 1995 Snith and Yanofpky,

19600 e bypkdomplunm Domoree gk gles 19567, Btrond
goalicolos (Hopwoods popponel eommgnication) and Hougoshorg

{(Tobun g ples 195%5 Poxlilng end Dellushk Ln Baywaitt and Ogates
L96Ge  Porbaps the bast hoovn ond vwell studied cese of
guobtlonlly deternined TER delleioney i8 phenyikeionnyio in
prn (Goerods 1983 Harpis, 1959 ond Woeldy 1963) and  slbsllow
sitnabions in yoabs oad othey mninals ﬂ{m&? Aol L963 and
Sonnond gt glee LP6G,

Bofore thoe prosent worl there was no report of ho
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in 4, pidudong and found that some had o paytlal peguirement
for T¥YR ox PiR.  But the natuzo of mobtpbolie bloclk dn theso
ptonts vas Bot ENoUe,

A fyesh peareh wag, thepes Q.&?i}g mado for T¥hespogadring
arsoteophs o A. nidndono.
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compotiiadas  Tha other Loy Likie 1o pan, by PED hydeoxylobion.
A bloohk in one pothwey vould still allow for substondlal
growthy oven fn the absones of ezogonous VI, beceuso of

.l
"n

the 8¢lll fungsioning obtheyr patl ge;ﬁm
I would bo dAffientt thug $o fdentify and lsoeilabo
a TYR owsobrophle. Bven 48 one wore g major pothuay ond tho
pther only o minoy oney o webtubelic blook in the wejoy pablvey
et enldd for an incronsod synithesels op aotivity of the
eRsyHe oy engyees deoncergsd in the pinor pathway <thns leading
o boo naob g;:f:'é;xa‘f{sh svon in tho abgense of TR

A&

LN

The akitiniy wie nodd padhuay (Fige 1) ag bnown in B
p ¥ _

and obhey uy;;é:::fzzima* o abnsloby of o gorios of ohoowobio Peos
tlong utllleing slueosd nb o cavhon souvce fov the synthesis
of aronagtlo oo 1@@&331&&; Ths amamg;}.xv bydvonyl group of TUR
oripiontes fyom a hydwonyl geoop of glucose (Davisy L9590
e pobhvays fop TR and PAE syathesils braneh £2on
prephenie ooldsy golng shrough gﬂuw&.p;;mwm aeid to Pk and
Shoough pe-hydyonyephenyipyeadle aedd o R[S if thig veye
she ondy way of 2 {ﬁmﬁ.umg TR & genetic bloek betweon
prophonle seid and TR denld lead to o BiBeragulranaonts

C In contrash to nicvowopganlems and plonte vhich awe

able b0 synthosige aradebio anine acide from sinpler cempoundo,
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salmols royulre dlotopy PHE and $0N.  Tho formor is convertoed
by bhydeonwlaslon vo YXR (Ronfman, 1963). auinal $idgenes
Lack the | sbility to synthosloe vhe bopteono ring and shay aae
melocular suveen as bhe souree of phenolic hydvoxyl group

2 e,

dusing tha conver Aon of

s”é

PR bo B¥Re  Pushapss lo animols,y
TYR con alse arice as an lndemmediatn duwing the antabolld
disposal of the azomatle sompounds (Dloek, L962).

The shilinde neld poblyiay 1s the genewal cne Baoun

B,

L pilepoe-opganions and higher ploants fepr the joeint synthosils
of all aromatic compounds. Doforo ghe worl S0 be soporxted
hevoy tyvoslne Jopmation by hydrorylovion of FHE wag kuoun
in andmol vlscuss and dn sune speclelloed wiora-orgenlons
somn and Loepar, 195%) and

{(Darpatt gb gley, LOU6).
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Lilte PHE adaoiod pooudomcnnds (12

sarbaii aronatic satants of f. orasge

in both these mdepoeorpgandong LVB=prouuizing wmubents, bloaked
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A. L-phenylalanine. B, L-tyrosine.
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Segregation of tyrA7*(big'%er)
and tyrA7” (sinaller; colonies

on a plate without tyrosine.
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Segregants from a cross
bil ,tyrA7;phenA3 X y;w2;argj

on a medium without tyrosine and phenylalanine.

phenA3;tyrA7 = Not growing (/")
phenA3; + = Very small colonies
+ ; tyrA7 = Colonies of intermediate size
;  + = Large colonies

Plate.- 3
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pdmes as mach PUE does not interfore with

Pl

tha assay of
TYR but an equal ox even Lossar amount ol pehydioxys=
phonylpypuvice aedd gurongly intertoroes with the assuye.
This means that by this method one can debect vhe
gonversion of PHE ¢o TN but not of p=hydroxyphenylpyiuvia
acld o TY¥H.

Praparation of grude exiyactst- Freshly bharxvesced bil
and bil.byedy conldlia were growun in liguid B 4 blotin
for aboud 20 hours. 750 ml, of the wodinm vos saoded
Wit Hel 2 108 eonidio and flasks were Lopt shalking in
a Oyrobory shaker ot 37°C. Hyphae veve flltered on a
Buchnerts fannol, washed thoroughly with distllled uaber
and honogeniscd (hed ge wob wolght fyom one flock) in
20 mhe ofF Q.M phosphoate buifey pll 7,038  at hald gpeod

in o M8E homopenisey fop ; aouy with i,~..LL}.G 1% egual veight

C‘.
e
i
=
o
e}
L

of hallobind (Vi Tis # L0~220, from Sclentiiic

at about MOC. The bonogenate vas conbgiguged ai 500
PabDelle B0 get pid of ballobinl. oo supernnbant vos
Bhen spun ab 30,000 = G in a UBE L8 contxifuge ok bYC
L0 gaparate the coll dobels feom the sape The
supernatent vas thon desalioed by pagsing thiough a

-

Sophadex (G « 25 coapse) aclumn.  The evtde cnzyme

SR

QELract vas cellected in diffezent froctions and usually



g

3 rJ

e frectlions aftor the filrgt one vere tosted foyp enzpyne
potivitiosn,. ALL menipulabions were dong in the cold

room at aboud -3, C.

(d) Moasurement of sngyne activitys-~ The &@biVl of the
pnsyne PHiebhydpozylase wvas measured by agsayilng the
pmowt of ¥R formed from o given asount of P The

rosetlion mixbure oonsalned the following componentss
260 10l 0f soluble systen contalning the onsync.
Ol mle of H/20 phonylalonine = 20 p moles,
Dot mie of M phosphote buffey pH 6.0 = LOO JERR TG NGT

i

@ei’g Whe ©F

£’

HALO00 BEN Nollp = 045 p moles.

Il

P93 mle of K glucoss = 300 i molas.

O 0L ml. of glucosa=0ephosphiate dehydproponanc,

(i sone cxporiments insbtend of the last thrse

' s

subgtences, a bolled osbract of Ril straln vas added

6% o soures of nossiblo coe=factors).
AfGer ineubetion at 379 with occasional shloeping

in open beakars Lor 30 winubes, the reagtlon wag stopped

o

by adding 3 mle of L2 % {trichloxoencotic acld 0 cach

Gi the reaetion mitituras. L the conbtrol sets TGA vas

added B0 the reaction mizturss bofore adding the soluble

BY8EGte The denatured protein vag romoved by cendtriiu-

gotion at abont L000 G fow 1O minntes and the amount of



5

vyrogine in the suposnatant uns agsayede The vaolative anounbs
of protelhs in ddffeyent prepovationg vas dotormined spoctrophotow
wetyivally by Hoagir ing the Dabe at 200 .

(o) Boaulbot= Table 1Y pgives the abillities of well cxbroets of Y and

bilebyeA? atroids to converd PHE o T

L

Wl de Pagvande Puen Fr R w ey CRLE T I
Without boiled cutvast of DI 3 BLCEovonce
Haperiuent Control (B mn“é:z‘ul) A
Bubraot £rom  Bxbeaot from
bil b« ‘%‘:i,éi‘ eh
» ‘ 3 tine
. . o Na Pm—-
Quls Be32 - U 32 Us Uhydroxylase

act.iyitv :Ln ‘

Awonnt e_:re'ﬁ‘ E:«ih L | &nmnt of TYR
per & nke of el pmole 0410 pmoko 0«0 formed= nl;!./nl.
QELROST . . of erude

TPR——— N R, S—— - - e*h*ﬂﬂctn

Hztwagt fpom  Dubreaet Leom
Dilefymly  Dilobyead +
B 4 BAD

| L o T very 1ittle
UTEN C D3 00805 @,izﬂ) 3] aetivity in
N < . e oS Lyed mutant... .
mwmm{; e:}"“’ ‘:‘ff‘.ii %%{Igu?t ofd
poRr & nhe OF 085 pola Q.00 puole Ga 09 pmola LXR Tormeds
1 - ;:‘T ”a'e:; o2 }1 3 LRSS M } 0'02‘)«},{ P or

erude extmc‘c

W R TR A s mact s 2 SRR i faiob e A s Fiwt oty AR R s g

JEA hasy AL enyy mope hydeoxylaso activity
whon w&‘ .

nm

e



Fable 19 (eonbinued)

With a bodlod czmbtract of bhil (045 ml. of the exbract bolled

ffop one minuta),

4 o DAL orenas
3&::&@3 opinent Gontyol (@ w‘&%*ﬁ@}:}%&%}i}
Brbract from  DBubpact Lrom
bid bl :}* Ten ab
' O gine
;J'c...;‘j :é;a%az.e Filfhe
. N Yaes e Rydromylose
Culs Daht23 Ge 335 - LY getivity,ls any
. | ks 4 o S g} “:\ *11 (;w@
foount of BYR | | ::3'}3:553 %‘é“‘;%ifggﬁ. *
par 2 },E%g;}- - Gadd pmele 0410 pmoke O, 3‘; Jmolo g, ey nnGLo
SRS pow ﬁk, Cﬁ‘ Goli
ambEno
,;;{; *fzm%; fj%’: o Babradt Qpod
\32. o3 Brad ig .é. ”‘“‘Z;&g é e
, . "y :«j;s e
D O bu6ge R 0050 moPe 5 3
Uile {Ef @ @4:313 Daliri hydzonylage
‘_ mmw?w
Amount of TR . -.ﬁy;,sr:mm Of FIR
3 ot Commeds 0,035
per 2 f;w;?.g m De 22 pmola  0.15 pmole 0407 jmolke }iw ol o zw,,,*ﬁﬁ’
oubyact of adl exbroot
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ble 17 (conbimed)

Hotdnabtion of protein in the cende eabrnet(uithout any correction]
1 ke of the ovade oxbroot wes dilubed to W5 ml. and 3 wle
Qf 1% was pub in 4 ouvetics

stradn Oubepgny . DAL DAL o AT
Bil Oali2 e Ts Du 77 33:53

bilybyed? 04320

(£)obsopvabtionss= In both ouperiuenty (whether boilod ovxbyocta
gere added ad o gouwde of cowfactors or not) the awounts of
T¥R formed by ewtracts ol & LypdZ strain were groatow then
the auounts of TIR foymed by The esbraois of o m{ (i)
sbraing elthough the latter strednd extract bod 1.8292 tines
49 meh protoln (without ooy corveetion fov suelele acld
goutentinle

The bDoiled esbraet of o RIL sbzoln was not desalted
snd therefore contelned TER aud 1ts procuvsorgs This mlgot
hove pooulted dnto the doteebilon of gone mope TUR In the
eaperinents in vhiech boiled eslyoehe wvore added to the
peaobion ninburese

Prelininery oxperiments to tept induction oy repression
of Fii-hydrozyloss by oxogenous VR oy I wers ineonclusive

and pead Sudthor investigations



B

The experimental rosults prosented in this scction
suggeat that if theyre ave two pathways foy TR synthesis
i doddulang o LRl outento axe not bloeked in the
Piilishydrogylation gaﬁﬂwmy:b@eaus& ﬁhﬁy'ﬁ&vg either oqual
or negligibly greater PUY hydvoxylose aetivity ag
sompared to o wild ﬁygég;?hié 1éﬁﬁm;a&y§mrﬁ to  the
coielusion , drewn in the mﬂaviéuﬁ éaetiﬁnm, that fypd
mutonts are bloeked in the shiltdmde seid pethusy. The
The faat tﬂ&ﬁ'&gﬁ&iﬁzgg double mitants are oxuebing
Wih~rogquirers y suggests thot the bloek in furh wubonis
49 in the altorhative (othey thon the shikinde acid)
pabhvay Loy T¥R synihosip dees lun the hydrosylation of
Plithy The eriticel experinent W@&ld‘haﬁﬁhaﬁﬂ Lo nhow
that LyzDd has mich less or no Plb-hydroxylase gotivity
a QQ&E&?Q@ to the wiid typos Bat vith the techuinnes
degerdbed in Ghis  Sectionybo or vepy Little [FHie
hydprosylase activity vas detectad even in the wild
Ly pee ?ﬁiggﬁéﬁﬁﬁ ghat more rofined and procise hio-

abemical boclhnigquos are necessary o deteet the differancss



in MG hydrexylase aciivities o differont suEeing. aothoy
diffdoulty is o the seperatlon of Lywd ond $yed mumtavions

from the stvain BLL,bysdls byl

2

Tho faeb thoet pyrl mutonts ave not g tingnishablo
3o mﬁ} in tho prosence of Lyed's cugrests bhat 18 Lyed

mutants ave bloeked ln the hydroxylatlon of Pliy this iso bot

a quanbdloatively :'s‘.mg;xwi:m*&; padhsioy in o LypdAt otezaln though

1% moy hoecome deodsive in a Lyed otralbs Thas 16 appaoes

a

o "

ot shiklmle oedd pathway is the mgjor pathvay fox TR

L

gynthesis and when the muionts are blocked In this pathway,
mors PHE Ls converted o TYR by tho hydroxylation pathuaye
This moy be due w0 on inoveage in the anblivisy or amount of
PiiRenydrozylase or 4% noy e sluply due o an inereapod
avallobliily of ity substrato. MWitohell hos suggosted that
in man TYR esn also be fowwed by the hydvozylation of phonyle-
pyruvie ackd folloved by o Lroansaminonbion (Beadlas L9%5).
Lt 1s conceivable vthat Iyed mutants -blocked in the shildpic
acid pathvay-after prophonic aclde pogunilato some prectiysor
{purhaps prophonle geild) which con be metabolisoed $0 ovepw
synthesise phenylpyruvie acid ox PHE or both, which eculd
be conversed to TEH.

As expectaed on the bagsis of PHE hydvoxylase aetivity,

ghihotugh ¥R has oo growth prowmoiing aclitvity for phoad



o B0 -

LY

matante, 8t lover concentvatiens Lt (TR sparves o part of
the MHE reguidroment of o phond mabent. It is aspumed that
soporally o motabolite vhich has no grovwth promovlng agbivity

K

for o glven matont; bubt which spaves that mubonis roquirement,
doos 90 boeause it 18 an asgeptisl nobabolic produet of
the aompound ubdeh the mubant wegnives (Brockuen, L9G4).

Phug, although there is no diroct ovidence, sll faabe

siggeat that Lysll matants lack PHB-hydrouylase agbivitye



SUMM

Le  Four sbhsolute Tilereauiring ebtvoins have beon dsolatod

by further mutadlons in o bil.uyeldy stielns

=R Thope Loty matantsg have beon found o be allelle o
egach othar and o zopresons on lndepondent Locud,

Je  Yhe locus Lyeb has boen asbigned o the linkags group LT

and bas been foupd €0 be welotleally unlinked o QREes

e &b has boon suggosted that Lyed mubtonts pekbaps laclk

the Filishydrosyiane aobivitye

ot

s, Proliminarvy bilochemlcol omperimsnsg have swagosted
that 40 a iyl strain (oo compovad to Lywd”) more PO

is convartod to TEh,



AT EAY ST g 2 T - oy g pn EEY Y "y
BT LALAINE BRELETANCE, OF

PARRIAL TYROSLNE-RIOUIHINRS (byeA)

El

Genesad. congidesaklones,

Morpargo (LO962) hag roporiod thet gome of the elavon

(oxnet pumbor nod wonbioned) allellce BPA rosishont mubonba

ol fe iidulens, loclated by hdm, bhave g partlal reguiremond

Pox BER op PHE and o)l of thowm are seloctilvely inhibitad by
dndolas Loatoy on &0 hoas besn found that thoy apa alao
inhibitod by aninotyrogine + phopylanthyanilic acld (Hoxpurgo
and Volteywas LUGH). Do Polsp ond Hozpuege (19063) mopped

i

}Lﬁfﬁﬂl* only 02 wadt prosimel to pibod on the Lofy auvm of the

'y

Livst Linkoge grovps  Vory and Rupow (19695) lsolatoed gg’;:;z;j‘
and loeated 10 0.3 uadts Spom pibel bus this mubont bhas no
roauirvoments  Metully (1964%) bhos isolated a nunbey of FPRd
wosishont mibnngs, two of which (desigoated hoxe us ZpAl and
£ha12) wiap neay pibel ond others (ene mident ot Zpl end two
at fpp locusy aro unllnked te pibol,.

Glnee Byyd mabans s map b about the same logation as
EPA pogistant mubanvs fsoloved and mapped by ocapllior vorkors

near pibol and some of tho FPA-rosisbant mubants turn out o

s

Bo paytilcl VR op PHB requirers (Movpuego, 1962), At seomad

* p-fluorophenylalonine rosistent mubonss ove dosipnatod as
HMp watonts in Moppurpges lobes 0o pi subangs Lo Roper's Lab,
end an gp mabonds in this Lobs
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Likely Ghat both of those phonotypic oxprossions ave dotewalnad
by the goame locug.  In order (o omploxe this possibility,
bred mbanss wore gagbod fop PPAerosistanog and somo more
FiAepasistont matonts vore igoltod and tho voanironontys of
thogo that woge Linked o gibol wewe detomndined.  Farshopsoye
Lyed 5 foily LoAl2 and other aevwly isoblted PPA zesistont

were togted Fov alleliom againet cach

R L The yosudts of theso ond some othoy relovant

sperduonts are progented in the Folloving popes.

LyEL matents aro PGl aEnnt.

As ghoun in Pable 18, the bil gtwaln is gensitivo

whoreas Lypdd s bynd? 5 Lyedl, fpal ond £0412 mutants aye

posiotent o Loy Alfiopent concentpatlions of FPA to pluost
pray.ee.
DIV s found to bo PPA

tha some entonts .
gepgitlve and none of the 103 ;m:;,, segragants yom tho

erons plbolyadlitedal.y » Hilsbyrfdsbyybe (deseribed on page 71)
vors found o bo FPA reslstants A oxelainoed on pagy 72

of this thosio, beld of thoge sogropants maeb enyry Lyl
mibations  IThis indicatoes that byl matanbs ave not FPA

PASiOLUNGe



s af

Dianabor OF guloados
ingoeutotion of conldio of di Lo

GoR masn

ap wim  AARA
Alig on sl o

pnlge

£r =

o

shacding eoncentyraticn of FPA 1o the nediun {w/v)
vugiad o 0 4t e O B 1 B 0 0 e ) 5 B v AR o 4 it 0 R e o B A

0. 006257  0.0L25%  0,0255 0,058

bil “hal) 389 Refl B0

N P P e o g o oAt
Lyrhley g O 2365 aied  23.9
CyeAT.bil  23.5 Bheed 2300 2BaH

Gyehly bl 240 235 230 23.0
Epid e bil a5 Sy Iy 235 DO

w

PLDOL , EpALa,
- bil o BhLG 2re0 2D 2340

FPa vosiata

b osbralng of A, nidulang  wowe lsolated

by polnt inocenlabing bl {urocn) conidia . . on MU + blotln

(el e Gud % IPPA (Dinal consenuration of PPA in the moditm 4#
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2

AU ghoge congontratliong o FPA wild type solonles grou
spldory and vory slovly. i ordor o avoid starblang Lvowm

& along each fnceunlun wag depived feom o dlfPorant wild type
(hil) colony.  AfHor LO=L2 duys of lnesbabion, fogh growinz
and vell gporulating soetows dovelopoad fyom sone of the
inoculoted polntde Conldia Coom one guch secbow Lrom oueh
suoh osigingd inceulum wore touched by o noodlo ahd
anbeulenred on MM 4+ blobine  Haeh of 12 such isolatos wowo
pueliled by o oinglo cology isolobtlon and Gogtod fop FPA
POSLOCHNRCO |

Baeh of wha 18 FPA resistont isolotes (dosipnovsod

7Y vero bested fop thedy TR requirements and wera

erogsed o o pllol,odilednd .y abrain 0 find oub avny Linkage
oFf FPA rosiptonee vo Fibpl. Ao ghown in Table 19y fow 10

Rd

gtrolng the putant doteradning FPi-resistoncs wos found to bo
closely linked o plbol and 9 oult of those L0 stwelins surned

out o be popvial Pill-ponplrordg.  Mkther lnvostigatlons

with othor twe stealne (Cphfl and Zp%6) ave zepowxted in the

eyt X
dablo L2
mm . i‘-'fpﬁ}én[g? %fg‘iﬁw%
& s o o salnd ey ey Y : ated b
(Only pibol”,pdd™ylul’ybil™ recombinants were soleoted by




- t;)?v}v e
Zable 19 {(continued)
plating the ascosporeg from hybeid perlthecla on Mt and

the sogpopation of FPA veslotance vap followed)

wml’*’% OF B erons )
wdbol,adilyylul,y = RLL, X"
Grovwth ;35 nmbar of ﬁumhﬁw of ) 'fx’:‘i‘é ::zg,,c
Igolabte wosponge segrePmnts pilho¥PpX’ voconbination
Lo u;mh*’t gd  pocombinants botveon
‘ ’E‘@i’h - {::b‘i;g:iimzfi | pdbod and gﬁ
Bilgghé  +  Bo6 O 0
ALy Eph? - 208 D 0
LAl fpht - 208 0% hGe? L 3ekY
biLe i pho > 198 i, 068 7 (305
b1, £p50 - 187 Q 0
bilyEpHl o 200 3 haS L 0,86
Bil, ipye 203 o 0
bilyfngl & a0k 0 0
il ool b 208 g 6
DALy Yy + s o &
DALy £pY6 - 2L w3 42 % 3452

E

@ 205

+) X = dsolation nuabey %6 to 97,



cpd and froshiy Zsolasold

LERETE ﬂw@é&miﬁ' Sdpkied o slbol.
13:3‘,33:&.@2.5:&:3 woye aynthesised bobween tho gbraln Ypindls
pabal. and each of the folloving 13 sbroinss- (1) bldybyzdds
phepdds  (2) DAL,yAboloSpAl, (3) Dil.zibol,SpAl, (%) Lil
Loks  (9) LALIph@, (6} RilyfohO, (V) Bil,gnfl, (5) Dil,
£p5ks (97 bike£0S2, (20) Dilefnfdy (11D DAL,Z0SY
£12) bilsfnty and (L3) Dil,ind7. ALL wowye found o be
wasigtand to FPie  Op thoe obher hond diplolds (bll,byeisds
phonpfd + M8P) and (Bll,Seni¥spbondl + ¥,£0037,nabal,adil)
wore found o be genpitive 4o FPA

Tha zosulits ahoy thah &

foand Dpi ,_3,,5,0 aEe reeesslve

in hoterosygons diploids and they ave not 8llelie to onéh othoy
On the othey hend Lupd? Lo allelle to LoAl (fpd mmbonts o

pocesslve <HeCully, 196%), 1% furthep showved thaly FRA
rosigtont mytonts dhal ave glogely linked o plhol (lsulated

-

& fard arve allolio to £pAly, provided thoy ayo roeusslvos

m

Thao, all Lved mabanbs tested so fewy ove FPA vesisbtant
but the converge lo nob sluays twuey there gro fnd mutonte
ghiloll are not parélal 9¥R requirers c.ge ostroine hily,foabo

,@ i!

bily Sl o pf «28 (Worp and Roper, 1965) and some of the 11
aliclic mutents of Mopmzgo (L962),.
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0 1 2 3 4 5 6 1000 3000 5000 7000 9000
FPA in mg./1,

Percentage survival of conidia on MM+biotin+different_concentratiops of FFA gfter 48 hras.
of incubation at 37°C.
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Yy el pE B Ry o evy ¢ o ':
ﬁ%&i«‘éﬂﬁj}m& Wli%.*{xmv}ﬂ&’t;‘ Jm‘&sg“ }a'-' g‘hxm‘,mw i}bﬂ

Rk Ve iy SRS RO AT S ‘1 3
:‘;{hmﬁgﬁ‘;!?mém‘.ﬁ@él{fﬁ:ﬂ?‘}cm&ﬁ%wu& 3)#' -

in oxder to compare the deopross of FPA rposistance of

Kappany {0y ey eyt oy ] 1Y R G 4 C E Yy e L . ] -
Lyzd? (pavtial T¥Reroquizing matont ob £pd loous) sad £pA5H

l

(o matant ot Zpd locun which has no begulrvement) mavants

L]

a8 anmpared Go a FPA gensitive il otgal By Preghly harvesvad

genldia of (1) dl, Q) bil,iyedd and (33 DIl,SpA%0 strains
vera plated on M4 - blotin & different conceptgabions ol FPA
ald 4% cach concoutration of FPA bhe perdondago suwnvivol

{os yevealed by the numbor of colosles visible astor 8 houzs

f

of Ancubation) was enlonlabods

R

As showa I Table 20 and 2L and Plge 5, 50 nge Sl of

TN g & A e B SR YRS SR es b ERL YR S ke pPRTY N A TR ARTE ey o € L
FPa Ls inhibiiopy o o Ril (FPAssopsitive) steain vheroess

pitends ab £pA locus ave lahibitiod wo the gome oxtent oply

Ly

by aboult 1000 binmes ag oweh FPA. Mnd g porbial | mm-aqui:vﬁ.z

*

ghiadn is nore rosdsbons oo FPA than a nonervedquiring strollis

f’l,-\g?‘}i ﬁé g

&

SdEZerent consonbroge

.

Papgonbatio snrvivid of bl aond

L . - u€5
FASIEW KLY

Hoe. of conidin 191&1%;@3{1 por dishy ostinated fron haomooyide

nehoe counhs © 420 4 L4, ek wle 0f conidial suspension

was plated per dishe
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Toablg 20 (eontinged) -

gmncemﬁwatiam ol Tobal noe. of Porgentage
FPA in ngfh colonles on atrvival

fouy dishoo

et N R 100,00
1.0 b0 63466

s

IS L

~
s

> 43670
ETYY 7t -
Yoo (3 I 10,05
De0 ‘o -0

o

%]

Hald _ i Qo2

Vel ¢ 6

A G 0

Os 0 0 0
10,0 G G

Forooniege soxvivod, of Bl
T el 5 g B a1y £y a1y Vi gy e B A3 Seples o gy b o3
s dliiarent conganbpationg Of F84 vhop LOL % 32 ond

A

=2 q

100 = 10 gonidia wope platod rogspaetivol

i

Gol ml. of conidial susponsion wag plased per dish
and dongity of the sugpension was cavlmaited Crom

e

hagnocyboneter countg.

2 ot BiL, FpAG0 conddic



bi. conldla pregerminated 6 hrs. at 37 C
in Minimal medium + biotin,Supnlements were
added at marked positions.

A.L-phenylalanine. B.Dl-p-fliyophenylalanine

Plate - b5«
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Satle 81 (continged)

- m,mw o m,fma ) _“ “
Goneentrotion Total manber of Poreontage Sobal nuaber . Porcentage
of FPA in colonles on supvival  of dolonles - survivel
| iuf;/}m o ;.Qix* ﬁaigegmmu o on four ﬂim‘ o

nil 859 1Q0 C‘ 361 100,0
1,000 - . Y 8640
24000 - 56 9946 298 8245
34660 - - 263 7245
by GO0 556 99482 19k 5347
Syll0 - - S ¥ a3
64000 13 2,33 15 4416

75000 1 0416 - -
ﬁﬁ,ﬂ@é - ~ | - | -
‘3’,‘5{35} - - - -
wlii,ﬂijﬁ — * -

An au:mmumpma tost of o bld strain indicatud that the
:.nmmtim i grouth of A pidulong by ¥RA 1s competitively cevers
ged by PR (Flate 5)»  Phonylpyruvie sedd nloo was found to be
quite affcetive in roversing the inhibitory oifect of FPA but ite
action was not compotitive. TR, TRY,. pehpdroxyphenylpyravic aedd
and anthranilic acld alge were slightly effcetive only when

tha :t*cz:!.atﬁ.w goncerbration of FPA was vory lows



Oy

Partial %Hﬁ regqulring mutants at tyrd locus axe
veskatant o FPA. In faot thoey aro allelic to Lpd m@ﬁé&ta
1mmiatad by MoCully -{196%) and during the present investe
lgations They are probobly aluo sllelic to pfp=r matente
of Morpurgo (1Y62).and pi=2l mutant of Wury and fopew
{L965) beeause thoy all map at about the same position
in linkage group ii very closely linked to rdbol. iowever,
only diveet erovses and tests of allelisn between tho
b ents ahtaiaﬁﬁ in thils laboratory snd the others eould
give o definite onowode

Antinmetoboliten have been very often uged fox the
lgoiation of mubtanbs producing ineressed aumounts. of -
m@ﬁ&%ﬁliﬁﬂs(&ﬂﬂlééﬁg,195&;Sébﬁﬁ[&nﬁ Rofeloons L9624 Studles
on enzynme regalaticon in branehed biosynthotic pathweys in
bactorls hﬁ?@-ﬁhaﬁﬂ tﬁaﬁ-aﬁar@ﬁad&@ﬁimﬁ of one ond product
metabullte might lead o o poduetion in the rete of production

pf the common intormedlabte to o level helow that needed fow



w FOHY e
the eptimal blosypthesis of another end produet mebtobolito -
gapoaially in tho blosgyubhesia of aminoe aelds of Asparile
nodd YPandly' and of svonable amino aclds (Gobon, 1965
On this basin, FPA posiobont mubonds ov the oA (= Lyod)
Locus in He nidolong conld well be zeslutent bosause of on
sectmlnbion opr oveprproduetion of PHE dug to a devepgesnion
(or losg of Leoedboek inhlbition) of svay enpyne speclifle fow
POL gynthosis.  The paytial TYR regulremont couldd then
bo o eonsequonae of oo meh dlvovsion of compon precarsersg
tovards PHE gynthegise  This hypothosie hovever makes 1t
difficnlt o cuplaln the grovth woesponsss of phopds byed and
Lrsds w_@},&; double mubtenbgs On the other handy all thoe
ohasorvotions ape woll vxplained on the basis of tho hypothooiy

shat Lyed (= £ 3&} mitonts are bloeked in the ghilimle aneid

;W

pathvay, and thay this ls ong of the o eliernabive pathuays
for the bleosynthasle of T¥R In fe pdduiang,

TrRepoquiving nubonts of Bl goli (Muengs 196487 and
Meg glubamiocug (Moloyoma b gles 1906L)y blocked in the
shikinle aold pathusys ave Lknoun to accumalate up to 2 53;{’}.
Qf L-PHE vhon groving vndey optimel conditling,. In Loo
those notants ape uged for induateial produation of Piili.
Goncadvoably, bypd mutante of A. nldalops too, acoumilate ox

avarprodude PHE due %o & bloek dn the ghidkimic oold pathuoy
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of TR synthesis, os 6 congoguence of which tboy ave

similtanoously IPA rposlsbonis The obaonvaiblon, what a i

ﬁﬁ@@ﬂ donblo mabant do porfeatly viable but not reslgtondt 4o
F&&g supports this posslbility.

L8 el mudants ave doficient In PHB hydrozyloase
aatlvity, they aléﬁ pight acomailate op overproduce PHE, blug
malting theose straing IPA rosisbonte But they awvo FPA gensiitiw
gam&apﬁ beecanse the hydroxylation of PHE i a minor pathsmy
in T¥R gynthesls and is not very aebive in o Lyrpd™ gtraine

ALL Lyes watoante (bestod 8o few) owe ¥PA rosistont
but all Zpd matonds ore not papdlal TR pequirers. Kost of the
Ind mutants (9 out of 1@ dmolated during the present invessigad
ion) are perdial TYR wequivers end one which is pawibiel TR
ragulrer ig more ?@ﬁihuaﬁﬁ.tﬁ FRA than the one uvhiech doos
0ot roguize TYR fog its ﬁ@ﬁ?‘ﬂl FERR AL 18 Thua, &% appeors
thod pardlel I¥R requirers hove presumably Lost the abllitcy
o synthesise an agblvo eonsymo Lor whieh fpd €= Lypd) Loeu:

g reogpensible wheress 1ittle or nonspoguipers {(not deboectoble)
(but abill FPA resigtont and, by hypothesls, ovorprodueling
PHEDY have only a gaﬁ‘ al defeat thus producing an ongyae whileh
hag reduced officieneys. -In othor vordsy In Lpd matonts uhiceh
appavently do noté roduire TR for tholr optimum grouthy the

roquivenent foy TER Ls belov the level of detoetlon.
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The observastion thot AL the medium in supplesonted
with eminobyrosine (an analogue of TER) and phenylonthyanilic
acid (on snologie of sntheanilie acid) at & concentrabtion of
DeDL cnd 0 047 % (w/v) regpootively, all the £pA mubants
{uhethey they reguire TER op nod) ave tobally incopablo of
provih (Moypurge, Sommonti, Petwelll and Rieel, in Calvowld
and Morpurgo, 1966) apain suggosts bhat all Lpd mmbants
ropresent mebtsbolic blocks lan T¥R synbthals -ubother pasbial
or complobtos.  Wore and Ropests (L969) observation of
suppression of plel by pf-2l eon oloo be cgpleined if ve
agsume that pi=2f 4p o matent in tho shilinle seld pathuay
of TER gynthesis and dthus resulis In on acoumnlation of pong
GO procursor -perhape chorlismise acids fyon vhove the
pathuays of Plm, ¥R, THY, PARY, pebydroszybensode acld pnd
nieotinle acid synthesls broneh ipn diffepent dipootio

Thug, all the alrcwsstontiel ovidences support the
bypothenis that in A, nidulone FPA woslstonee {(due Bo o
mitablon of LpA loous) is dus o a medabollo block in the
ghilkimic oeid pothwey of TYR gynthegls which pesulis in on
acounuiotion or overproductlon of POE which, in its ougn

ULy compebos against tho antinetobollitce
5



i

£5F N ot AR
SUNMARY,

Matents gb the fypd locus have been Found to be ellelic

to mabonts ab the Epd Lovute

Ton more mitanss at the fpd locus have bsod Loolotoed ond

nine of thew have been found o be pavbiol TYie-roguiroiss

o

EZpfd mutants have been found o be reglotent o sboud
LO0G Gimos an much FRA a8 1o inkibitoyy (Seb wng/l) to

o bil stvain.

Puo FPA pesiptant mabonty unlinkod o xiboi have boon
doolotaed,  Thoeilr fuvther lanvestigotions along with the

investigeblons of threo obher mutants (Il

Epit3 ~igolated by Melully, 196%) are reporied in the

news Seabioine
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VID  RESISTANCHE D0 PRA IR 20 MUSALIONSE AT 5001
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A% Ghe tiwme the investigation yoporibed in this thoeols
wag undertokon, Shree loci vere known o Al hkiduisngs

macationg ob yhleh rosulied into FPA yosisbance (Table 222223;_
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mibants isolnted by Drovious uorkens
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w7 HoCully (L964) assipaed Zohd to Linboge gyoup VIIL and

b
okl bo linkege group IX1 and pave thow Uho loous sywboly

& and D regpactivolye Maring tho prosant investigation

- both these sutants vore found to map ab shbout the samo
position on linkage group VILL and provigionsily tho
loous symbel 8 hss boon ugod for Doth of thoi

Ag dogeribed and dlocussed in the provious Seotlon,
the locus pd eonld ho congopnoed ulth YR gynthesls and
mitavions bt this locus could well lead o FPA resiptoneo

¥4 B4

dug o an geeumulation oy @w:@?@mmm’;maa of PHE,  DBat ab
tho blme the prosont dnvestipation vag ptavrted, there was
no elue as o the nechanlam wl FPA roslstence determined
by mutonts at Lol and £ph Loel and thely genetleonl sbudios
So0 vare incompletos.  Posides, tuo smove (Ephd and £nit)
FPA weplstont muitents, walinbod to zibol, were lgolabed which
neaded charaeterlsatloie

Purther studics with tvwo newly igolatoed (Lol emd Zpi6)
and three alveady availpbie (Si7, fpbhl end folki) FPA

reslgbont mitents are reported in the Tollowing pagoe.

P4

deanironongy Of, 2ol abong HEBoania.
The mubant Lphl grovs vopy slovly elthow on ML ox GW
but growmg vold on both L{ supplemented with PRY.  Hicobinic

agld hag no sueh effeat. {in the My g propaved poutinoly






Colony diameter in woo.———e
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@

B=MM + 0.01%(1w/v)FPA.

'éNo growth,

A=IM,
I 11 11T v v
X X
A B A B A, B A B A B

Colony diameter(average of four colonies) of heterozygous diploids (I-V) on MM

and MV+FPA after 48 hours of incubation at 37°C.(Dominance test).



#most of the WY Jo degtroyeds

Tha othey matamne ti.,_}wg sy SoiAY. Snlrd and Loilll srov

Toata fop allodiom and dor

Somidoninant

tJ

O dominang

£

a8 heterosygous diplold (HMefully, Lo6hY taubs
for allelion by complesentaslon will net glve aay conelusivae
Posuly vhen one or Both oF the alleles in quegtion awe dominant
or semldowningnts AR order Yo find eul vhich mutations ar
dominant and vhieh are recessivoy heteropygous diploids

{(Uoble 23 and Pig. 6) were syinthosived with cach of the FPA
sasigtont Loolates and voro lnoenlotod o B o zi M e FRA

(OL08 5 =) The colony dianobers vore measured after W
incuhations Flge 6 sumuarises the zesulis and
indieates that LoDYY end S8 ovo recogsive wheroos fpidd ia

gonidoninant and

Gonobynes of habtarooyr

o £ODZ0 o afa. s abiil S
Vo bbf&’ﬁf Q“%‘ » b..,m.g i"{}’lf ; 1

Ix w3 b S adrg 33,1 4 Dslaee

e S x mﬁ’aﬂtm‘q{piﬁ“&? i S gv-dn}:ﬁw
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FPA in mg,/ml,————

Percentage survival of conidia of (+) bil,ribol,fpB37,

(*)w 33313@’(0)?}_1 pfﬂl1?fﬂ_3v(’)m ?fp_mr(')mofﬂ(ﬂ 3fpD11,
(+)bi1,fpA50 and (=)bil,tyrA7 on different concentrations of
FPA after 48 hours of incubation at 37°C.
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aAg tho metant Lokl vas found o bo reesssive in a

heterogypous diplold, o diploid wag synthosisoed hotvecen the

sbraine hil,£oll and ¥, ZpBiZs M 2dil ond was gfound B0 bo

-

PRA consliivo. Pais sugpested usmfu iphtl 1o not allelic to

037 and thexefowe 1t was gilven thoe loous symbol WM.

<
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Homozygous (fpD11/fpD1l1l) (left) and heterozygous (fpDI1l/ + )
(right) diploids (top row) and corresponding heterokaryons

(bottom row) on M.M.+0«05* PPA (w/v).

Plate.- 10






Homozygous (fpD11l/fpD1l1l) (left) and heterozygous (fpD11/+)
(right) diploids (top row) and corresponding heterokaryons

(bottom)on M.M.
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bil,1lul;phenA3 conidia pregerminated 6 hours
at 37°C in Minimal medium+hiotin.Supplements
were added at marked positions.

A.L-phenylalanine. B.L-leucine

Plate.- 11.
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