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Introdwtiotr

Expansion of the Department to meet th_e needs of the programme on the genetic manipu-lation of crop plants has continued, although slowly ti"u* oi tt" cirrent nnan&A
:lY!-.]I ""!,OryS ^two 

posts remain to te flteO. fne new building which gives-an
rncrease ot abotlt 25,% in our usable laboratory space has been conpleted aodi. ,o*
il-r_*: Tr noyr.s_those people concerned witi the study oiseed storage proteins and
th€rr genes, and with protoplast regeneration and the selection of bioche-miial mutants.
The scientific content of these programmes remains much as described in p;;;;
years.

The Department's interest in one area of host/pathogen relationships has come to
an end with the retirement of Margaret Holden. ihis iork on tle biology and bio-
chemistry of the.Gaatnamomyces-phialophora amplex has helped to disti;;tish more
cleafly Detweetr the vanous members ofthis extremely important but poorly diferentiated
group offungi.

Work on intermediary nitrogen metabolism has centred largely around the control
35
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of synthesis of lysine, threonine and methionine in normal and specifically selected

mutant crop Plants.

Host/plart pathogen r€htiotrshipd

Yirussturties.Theaimsofthisworkaretoidentifyttrenatureandfunctionofnovel
oi[ins that are found in plant leaves in which the spread of invading virus is restricted,

;il6 d-;b" ;".i or il. surface features of potato virus X (PVX) that may affect

it U"huuiou in infected leaves. This work is largely done in collaboration with the

ilf""t f"tlf,of.gy Department and some of it is presented in that Department's report'

Properties ol ttitercnt strsirrs of PYX. C\lliY ted potatoes contain two major genes

*ni"t'ioar"" i tiuf hypersensitiie response to PVX ind hence confer (esistance against

tlir "i-t. Two strains of the virus, however, do not interact with either of these genes'

;; il";; trte;Jly infect all potato cultivars. Thcse strains have some surface

i."ir."r i, Jmmon since, unlike oiher strains, neither is sensitive to brief exposure to

il;;lytic "ory.".. 
Although their coat proteins react differently with ennmlSnf

;;;;;J quinines, this prJperty changei with cultural- treatment' As strain Xa is

i".iuUi.ouioft t"d'in touaccl pi"ott, tti" number of molecu-le:-of quinone. that each

.,i[roit of cout p.otein binds, rises from 0'5 to I ; when strain xEB, cultured in tobacco'

i.- p"rJ-ti""r!n Fentiana'oeu potatoes and_ re-introduced into tobacco, the value

risJ" fio,, I to ietween 2 and 3. These surface changes are not ac.ompanied by changes

i" in" *"V tn"t tne strains interact with the h}'persengilivity genes' They suggest that

;-"th 
-rtt 

it;;;opulations of similar but diitinguishable. genomes which may te
;;;iilt;it "nticttia 

io diferent cultural conditi'ons. @ierpoint, strowman' with

Carpenter, Plant Pathology DePartment)

Sl;tthcsis of patho1erusiercbled Prulei$ in TMY'hfecte't Plarrs' Using the semi-

c;ffiii;; ffi, eeioiU.d pr"niority, the synthesis of ihe pathogenesis-related proteins

ipi-oroteinst has been fo[owed in tobacco leaves reacting h1'persensitively to infection

i,iatMv. rn. ,.ounts of two of them @R_la and lb) increase with in6easing concen-

tration, of inoculum, but not with the number of lesions formed p€r leaf'- The time

-".r"'.itnar- "pp.ir"nce 
differentiates them from protease-inhibitors which are also

formea foUowing infection, and indeed, purified PR-la, b and c have little or oo protease-

inhibiting activity.-- 
rn" _lor"tio" of pR-proteins in detached leaves, that have been treated with extracts

p.;;.fi i;;-"i her healihy or infected tobac.o leaYes, has been confirmed' The produe

i.i ."V be a reaction to stress rather than to a specific 'wound-hormone" as some

l.-o-t"ior'oo also te producea by treating leaves with the non-metabotte mannitol.

(Iason, Pierpoint and Strowman)

BiochenisEy of the fmgi of.t}rc Guunanomyces-Phidophora.com- plex' 
-Measurement

"i-*f..V 
&"-.rct on-oat-leaf agar providei a quick.anl simple test for helping to

iirtiogu[n b"t*."o members of the Giewa ntomyces-Phialophora -complex' 
SeYenty-two

ir.i"tJ. *"r" tested: all 19 Europea.n isolates of Phialophora radicicola 
',ar. 

radicicola,

18 otrt of m Gaewwnomyces gramhis YaL litici (Ggt) isolates and a Gaeumomomyces

i*t"t" fro- Descho psia'faile| to grow out from the inoculum plug. Twelve isolates of
G. graminis y8,. Sraminis spread over the agar at about the same rate as on potato

dexirose agar @D-A) but three did not grow at all. Eight isolates ofPiialophora gramini-

cola,nirc6f G. grottinis vzr. avenae and,lwo oat-attacking isolates that had been identified

i eet all shoied some growth, although with most of the isolates this was retarded

compared with tbat of PDA.

x
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. FIfty-fveg isolates of fungi of the Gaeumonomyces-phiatophora complex tlat had
been maintained in stock culture were tested by host-infection-( in lrivo) aid agar plate,
Fltgr:pape^r and flask culture (rn virro) methods for production of pe;tUdu. tr{osi
isolates of each of the thrce varieties of G. grazizis produced perithecia in one test or
another (avenae.(Gga),lw%, tritici (cgt),75%: graninis (cgg), 71 2C, but stock cultures
of th: two vaietres of Phialophora radicicoli did not form perit[#a by any method.
For G. gramhis, rn ,rivo methods (89, 5G75, 501ofisolates producing perithecia) were
generally rather more effective than in ito methods (33, 69 ;nd q%t. No oae in itro
method was the best for all varieties of G. graminis; full strength po-tato-dextrose agar
was the least effective medium for perithecia, but at quarter-sGngth and supplemenied
with yeast extract it ranked with malt extract broth igar and a ilter-papei method as
the most effective rn yilro methods for Ggr, but trot Ggi or Ggg.

In host-infection tests using stock isolates those host-paiasite combinations tlat
produced most disease or most colonised roots tended also to be those in which the
fungus produced perithecia. Perithecia that formed on roots excised from wheat seedlings
used to bioassay field soil with little Gg, infestation were mostly on roots witbout take-a-ll
lesions. In soils with more infestation there was a positive asiociation between lesioned
roots and perithecia. G. cylindrosporus perithecia also occurred on these excised roots
but not on the same as Ggl and concurrence of Gg, and p. radicicola var. radicicola ms( 301 of isolates. These fungi seemed to have diflerent seasonal occurrences.

Work on the interaction in liquid culture of Gaeumatnomyces graminis var. tritici
and Phialophora radicicola va:. graninicola was resumed. For iarlier experiments
(Rorhamsted Report for lg7s,Pafi l, 2l) a malt extract broth medium was used; this was
replaced by a salts medium. Growth was slower but in general the results were similar
to those with the richer medium. Limitation of nutrients was clearly a factor in the
inhjbition of growth of Ggr in a prg medium, but this did not explain'why the prg had
to be actively growing to have the effect. The possibility that an unstablelnhibito-r was
produced was investigated but the experiments did not give clearrut results.

The carboxymethycellulase activity of many isolates has been measured to add to
the jnformation already obtained on cell-wall degrading enzymes in relation to patho-
genicity_ of fu_ngi in the complex. All isolates of the le3st pathogenic fungus in the complex
Ptg.bad yry low activity. They had earlier been found to hive low lolygalacturonase
aaivity. There was a marked difference betweeen the two weakly 

^paih-ogenic 
fungi

Prr and Ggg. Nearly all the Gaewouonyces isolates (from Australii) 
-have 

ilw activi!
whereas the Phialophora isolates (from Europe) produced moderat; to high activity.
Yirulqrt isolates of Gga haLd low activity. Isolates of Ggt showed considerabie
variation in virulence and carboxymethycellulase activity. Moit of the virulent isolates
produced higb activity of carboxymethycellulase and polygalacturonase but others had
moderate or even low activity of one of the enzfmei. there seems to be no obvious
correlation- between pathogenicity and the production of cell-wall degrading enzymes
in this variety. (Boothby, Dodds and Holden)

Intenredilry nibogen metabolism

Ammonia ossimilstion. Studies have conthued on assimilation of ammonia in the
root nodules of Phaseolus vulgaris. T\e enzyme glutamine synthetase has been extracted
and considerably purified. Future work is planned to produce antisera to the protein
to enable the identification of producis of in vitro protein synthesis driven by messenger
RNA isolatod from root nodules. In this way it is hop€d that the regulation leading to
the synthesis of large amounts of rhis enzyme in nodules, mighl !g be1te1 understood.
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Amino acid biosynthesis Studies have continued on the two key regulatory enzymes

of the pathway leading to the biosynthesis of lysine and methionine.
A breakthrcugh has been the discovery of the involvement of the activatpd form of

rnethionine, (S)-S-adenosyl-Lmethionine (AdoMet), in the regulation of aspartate
kinase. Previous evidence suggested that the only mechanism by which methionine could
regulate its own synthesis was through the stimulation of threonine synthesis by AdoMet.
Studies with barley, maize and pea leaf and bean seed aspartate kinase have shown that
although AdoMet has little action by itself at concentrations up to 1 mM there is a
marked synergistic inhibition in the presence of lysine, even at levels as low as 25 pM.

Equimolar concentrations of AdoMet and lysine caused maximum inhibition at 0'2 mM

compared with the I mu lysine required to achieve a similar degree of inhibition on its
own. The results suggest that the lysine-s€nsitive aspatate kinase of higher Plants also
contains a regulatory binding site(s) for AdoMet, and is thus able to modulate the flux
through the aspartate pathway at concentrations of AdoMet and lysine of 20-2AO pu.

Barley leaf homoserine dehydrogenase has been separated into two isoenrymes by
chromatography on Amicon Matrix Gel Red A, an affinity resin. It was confirmed that
the chloroplasts contain the high molecular weight (174 000) threonine-sensitive isoenzyme
and that the low molecular weight (69 000) cysteine-sensitive isoenzyme is located in the
cytoplasm.

Inhibitor studi€s Methionine sulphoximine and phosphinothricin were examined as

inhibitors of pea. leaf glutamine synthetase. Both compounds were competitive with
glutamate at low concentrations but at high concentrations showed a mixed type of
inhibition, suggesting irreversible binding to the active site. trlr values of 0'073 mu for
phosphinothricin and 0'16 mu for methionine sulphoximine were determined.

Photor€spirltiotr. Considerable time has been spent examining the enzyme content
of selected photorespiratory mutants of barley. The results will be discussed in the
Botany Department section.

Chlorophyll biosynth€sis In collaboration with Dr E. Harel, University of Jerusalem,

Israel, studies have been carried out on the biosynthesis of 5-aminolerulinic acid (ALA)
the precursor of chlorophyll in green plants. Analysis of the 15N/14C ratio of ALA after
the ieeding of r4C, 1sN-glutamate suggests that at least part of the ALA is synthesised

by a route which involves the removal and replacement ofthe amino group ofglutamate.
A possible pathway is via 2-oxoglutarate and 4,5-dioxovaleric acid.

Selection of biochemical muta s. Analysis of R2501, one of the sele.ted barley mutants
resistant to lysine plus threonine, has continued. The previously demonstrated accumula-
tion of soluble threonine in young plants was shown also to occur in mature seeds.

The soluble content of threonine is increased such that it comprises 9'6% of the totzl
threonine content in seeds from resistant plants as compared with 0'81 in normal
plans. This is sufficient to increase the total threonine content of the s€ed by 6%;
methionine content is increased by the same amount. Resistant plants have an aspartate
kinase enzyme which is relatively insensitive to feedback inhibition by one of its end
product regulators, lysine. This altered enzyme is proposed as the basis of resistance
to exogenous lysine plus threonine, and the reason for increased amino acid accumulation.
In this case therefore direct selection for an alteration in a metabolic pathway has isolated
a barley mutant in which the desired amino acid ac.cumulation occurs in the barley
seeds.

We have also selected for resistanc€ to the proline analogue 4trans-hydroxyl-L-proline.
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Barley mutants resistant to 4 mu-hydroxyproline have been selected. In one of them(R5201) resistance is due to the action oii codominant g"r". ro tu. mutant there is
more free proline in young leaves under normal conditions-ana piotine atso u""o-rlut",to a greater extent under severe w-ater stress induced by polyethylene glycol. It thus
ilryt.th"t this mutant may be of some use in examining'thi roG of pioine in stress
meEDorlsm as we[ as contributing to our scanty knowledge of the reguration of proline
biosynthesis.

Amin- 
- 

o eciil amlysis. The amino acid analysers have been used to complete about
1700 a.nalyses^durirg the Iast year. Tryptophan is destroyed unOer tte 

"onditioo, 
*"

normauy. use lor protein hydrolysis and unless considerable care is used, the recoveries
ot the sulphur amino acids can be low. We-are currently examining methods which maypermit the determination of all amino acids, including the sulpf,ur amino acids and
519!bi1: in one_hlgrgly:ar:.. (Bright, Cullimore, ni1t, ruen, rea, rrason, Mayne,Mfiln, Norbury. Pahlich, Parkin, Rognes, Smith and Wallsgrove)

Storage proteiE in cererls

Whelt s€€d protefu. Studies on the gliadin (storage proteins) extracted from whole
milled- wheat grain have continued, anO ambo acid-analyses of the fractions extracted
by different solvents, under diferent conditions, have be-en completed. Most nitrogeo,
?i9 9:.^.o,.ea1:ij 

.ngeofpolypeptides, are exrracted by 501(v/v) fropan_l-ot conraii'injt7o aceuc acid and I "A 2-mercaptmtb^tro1. The amount of lyiitre (as p.r".ntug" oTprotein content) in these fractioni increases linearly, from 0.4g'to 0.7i i^ty., i" ti"
temperature of extraction is raised, both with and without 2-mercaptoethano'i in the
extractant. The S-amino acid conteDt showed no such relationship. Thi cyst(e)ine values
(determined as cysteic acid) varied from l.22to 1.64 pmolflrand#ly, anO tne methionine
content ranged from 0.91 to l.2l pmolfl, except in the fraction extracted without
2-mercaptoethanol at 4"C which contained-only tralf te arerage amount of cys(e)ine.
The lysine contents of all fractions extracted Uy unacidified S0f propan-t_ot wire muct
smaller d,espite similar polypeptide patterns, the maximum iii* beiog around 0.50
pmolTo- I here was no change in methionine contents but the cyst(e)ine vilues increased
slightly.

Using eitber- 7O/, (v ft) ethanol or 551 (vlv) propan-2-ol as the extractant similar
rcsults were obtained for the amount of nitrogen extracted, the polypeptide pattern
and amino acid profile of the extracted proteil. Th. greater cysilejiire'and imaller
lyshe contents, in comparison to the valuei in propan_l_61 extracL, reilects the relative
abse.nce of !i!hJr.{W polypeptides, the presenc€ oi which is just discernible in extracts
made at 60"C. Two-dimensional gek of fractions extracted 

-with 
701 ethatol at 4"iwith and without, and at 60.C with, 2-mercaptoethanol confirmed iie presence of agroup of high MW components in the latter. Sbme preliminary experiments have been

made on S-deficient wheat gmin, cv. Sappo. Using one-dimensiooal SOS_pACE tne
presence.of three high MW bands, one single and a doublet, were detected in grain
grow-n- with an excess of nitrogen relative to the S supplied. Tiese bands *"r" oo'[ de-
tectable, except as possible traces, in grain grown with ai idequate supply ofS. Techniques
for determining the free sulphate content of grain are being ixptored.
_ 

The-slorage proteiDs of wheat endosperm are of priie importance in determining
the baking quality of flour; of particular significanca is the amount of protein preseni
in.an aggregated state. As previously repoGd, an estimate of this can be obtained by
subjeAing a urea-detergent solution ofgluten proteins to gel-permeation chromatogaphi
when aggregated and monomeric species can easily be distinguished. In order to delermine
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whether such aggregates are of physiological origin or rather are a consequence of grain

Jrying and/or ilu;h formation iwo eiperirnents hrye- bgen performed' In the frst'
li"li"i-" ma'i"r 

",".e'isolated 
from developing grain while,llhe second flour was fraction-

liJ io tt 
" 

dry state into protein and starct by differential centrifugation in an organic

a"aiu* SuU.Lqu"nt extraction of both protein body and flour proteitr Preparations with
,ri*{"t".g"ot yielded solutions, c.ntaining both associated and- monomeric material'

ui.y si-itir to those obtained from gluten. Disulphide bonds -play 
an important role

in ihe stabilisation of the aggegated-state. This ii supported by the observation that

tire aggregates are dissociatedii thie presence of reducing reagents such as mercaptoethanol,

ana iorf is currently in progresi to determine the distribution of cysteine residues

in several storage pr;teins. Thl technique adopted involves specific chemical cleavage

at itrese resiaui followed by mapping- of the resulting peptides according to size by

SDS-PAGE, and preliminary .esuits han" been obtained for several high molecular

weignt potypeptiaes (in the 
-range 

35 000-145 000). Although, of. similar amino acid

"o.i'poritioo 
1"U contain about il cysteine) these proteins exhibit markedly diferent

iragrr"ot tioo behaviour. Those wiih molecular weiChts below 100 000 break down into

seviral large peptides while those of higher molecular weight show no sig,ificant decrease

in size, a iesUt wUct strongly suggests that in the latter Proteins the cysteine residues

are confined to the terminal regions of the polypeptide chain.

Polymorphism of honlein Pofypeptirfes. As reported pIeloYE the stora€p proteins- of
Uariey (t'oraeins) can Ue ctassinea into two groups .B and C which have different chemical

properties antl which are specified by diflerent complex structural gene loci' Each group

iorlists of r"ne.ul similar polypeptiies which probably represent a polymorphic series

of proteins coded for by a fimiiy oi closely related genes.. To investigate further the nature

oiifr" p.ot"io pofy.o.phit. Uoth sequence determination and peptide mapping studies

ttn . t""o ord"ttuk"o' Th" N-term al amino acid sequence of a purified C hordein

iiactioo fro. barley cv. Julia was determined usitrg a Beckman 890C Amino Acid

Seqo"rcr. (in association with Dr J. March, John Innes Institute)' Although the.g
tro.i"i" ftuitioo *as a mixture of polypeptides, a single major sequence was found with

secondary residues present at only-eight positions out of 30. This indicates the presence

of considerable structural homology in comPonent polypeptides. The automatic amino

acid sequencer was also used to co-nfirm thai the B Lordein fraction was blocked at the

N-terminus.
A detailed study has been made of the polymorphism and structural homology of

the B hordein poiypeptides. Twodimensionai gel mapping of B, hordein from eight

cuttivars of wiaety'iifiering ancestry showed thi presence of 47 different polypeptides

with between 8 and 16 prisent in iny one variety. The polypeptides differed in their

distribution pattems, some being present in a number of varieties while others were

restricted to one or two. They also ditrered in their relative contributions to the total
hordein fraction, both within and between varieties. The structural homology of the

major polypeptides was compared by cleavage at methionine residues with cyanogln

Ur6miai ani separation of the peptides on gradient gels. On the basis of this the poly-

peptides were aivideA into three ilasses, which also showed characteristic distributions
oo tne Z-O maps. The structural homology demonstrated for the polypeptid€s within
each group provides support for the hypothesis that the hordein loci are complex multi-
genic-familiis derived iiom the duplication and divergence of single ancestral genes'

Iz riro synthesis of storsge proteim. Poly A+ RNA, derived from membrane-bound
polysomes isolated from developing barley endosperms, supports the synthesis ir vi'ro
of polypeptides with many of the characteristics of B and C hordeins. This RNA fraction

/t0
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has been further subfractionated by polyacrylamide gel electrophoresis under denaturingconditions (glyoxal, urea or methyi mercury hydr6xide) and aistinct uanos outainei
ranging in molecular weight from- 200 000 t; d0 0OO. S;do;s a3 ._ i" t"oeth) 

-*"r"
cut from urea gels and the RNA electro-eluted from the gel and isea to suppoii protein
synthesis the products of which 

_werc 
characterised by sds-peci. usi"g thi" i.c'h"iq;eit has been found that the mRNAs for I and c hordeins nave simiri mobitiGln

urea-agarose gels corresponding to a molecular weight of about 650 000.
one diference between the products of poly A-+ RNA tr*ri"t"o using an in vitroprotein synthesis system, and authentic horheiir polypeptides, ii that the iatter haue agr€ter mobility on SDS-PAGE gels. This inaicatei tlat the ,RNA tr";r;;pt" ;;

i11$f q$:q9.as longer. polypeptide chains which are subsequently proceised io
rne correct srze. lt tbe system in barley is-analogous to that in animati it mlgtri be expectedthat this would occur co-translatioira[y as ine products are tran.r"oi tn ouin 

-ii"
endoplasmic reticulum.. Experiments with isolatei vesicles derived from b-l"t;G
sperm endoplasrric reticulum have confirmed that this octurs. Further, wori usins
!::oy !t:"i",2ocytes 

(in conjunction with tbe University 
"f 

W".*i"tj il". i"Oi*i"-imal rne -slgnats' contro[rDg this pro€essing activity are probably homoiogous betweenplants and animals.
Work has also been initiated on lhe slmthesis and deposition of storage proteins from

::Yilp_"f^1,-T1,T91.;,ft" mcmbrane-bound poiyror.. r-. *i*i 
"ooorp"*.::,::,T-"_.:1..y ro drrecl the synthesis of a wide ratrge of polypeptides includinjsomiw cn catr oe rcntauvety ldentltied_ as the high molecular weight stoiage proteins *tevedto be important in breadmaking. Attempts to isolale the mnifa .peUf,iirg tfr; ;;"t i;;is now under.way. Similarly, polysgqes and mRNA Airecting tie syntnlis of ttre'fr

storage proteins have been isolated from developing pau 
"oltyl.dorr. 

These fractions
are being used to study further the.various steps involv-ed'in the irocessing anJ d;;;iti;of the cotyledonary storage proteins of peas, particularly iJ-comparison v/ith those
steps occurring in the cereal endosperm.

Nucleic rcid studies, Work has continued (with Dr R. B. Flavell and Dr R. Thompsonat the Plant Breeding Institute) towards $e physical isolation of th" .t"ru;;;d;
genes of barley. Barley endosperm poty e* nas'dn uJ to pri,lce coNA. This cDNAhas been made doubre stranded aad inserted into ttr" pias.li pnr{rzz 

"ro 
tn" pL-r.r'jcloned in Escherichia cori. The E. coli colonies p.oaioa *"r! tybridised with radio-actively-labelled poly A+ RNA preparatio-ns r.o. uu.t"y 

""Jorfiims 
or barley shoots.About 130 colonies were found to hybridise only to the.ojoip"_ nNa sigg"rtlogthat -they contain lengths of DNA corresponding to. 

"oao.p.'.. ,p""ifi" _;;;;:Further analysis of those clones has been_u-n_ilertake-n oriog 
" "-iriliy 

oi t""toiqu.., 
.--'

Colony hybridisation techniques, using.DNA pudfied i;;;;ighi oi t1," .too;-fd.ia,as probes, has indicated that a. considerable amount of cr"oii hybridisatid ;;r;;between the clones consistent with them corresponding to a fimity irf reUt"d ;iNA;.Barley endosperm poly A+ RNA, has been rractionatia uy 
"r""tiopto."sis 

in agarose
q:lr_ ?l?irirc T.tbyl :o:r:ury bydroxide. The RNA ni, tn", U""o transferrt toorazoused paper. to wluch it is covale-ntly bound, and hybridised wilh azp labelled DNAisolated and purified from several .of the cfoned ptasmiAs. il;hi; *ry the size classesof the^poly A+ RNA hybridising with the differeni clones or cpNe. ca be determined.
The 20 clones characterised so far can F di:gf into seven groups whicn hyild;; ;differelt RNAs ranging in size from about zl0 to zrso nuciettiie, roog. dguio ttr"is evidence for the presence of clones co-ntaining closely rehtJ nu"t"i" iaO ;d.;;;.In separate experiments, using two different approacles, the cloned DNA, fixed tonitrocellulase or diazotised paper, has been hybridised wiih endosperm poly A+ RNA
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and the RNA fraction specifically hybridising with the DNA has been subsequently

autea anO incotporated i;to an rn virio protein synthesising syst€m to test ils messenger

,."r"rt;".. ir"li*"tions have been found to have mRNA activity. Preliminary analyses

;i-ih"-;;;""t" suggests that they are hordein-like proteins' 
--(Byers' 

Bahramian'

surg"s.,'cuntitre, fuiifs, Festenstein, Forde, Forde, Field,.Gayler, Kreis, Hill, Matthews'

Miflln, Parmar, Pierce, Rahman, Shewry, Smith and Wallace)

Regeneration of plants from Eotoplssts

An essential prerequisite for the genetic manipulation of crop- Plants is the ability to

."g"r"*t" reproauatty plants from protoplasts. Currently, this problem presents a

,i.i- u".i"it. progrisiand one whiih we are trying to overcome' This year we have

concentrated on the crops potato, rape, wheat and barley'

potsto. Great interest has been attached to the observation of Shepard et al., 1980

(Science m8, 17-24\ that a considerable variation in agronomic characters occurs

i-onsst olants resenerated from single protoplasts derived from the same leaf of plants'

;f t#-fi;;" ; etaploid \aiety Ruiset Burbank' Some of this variation may have

,i-i0*o.. for plant Lreeders' Htwever, for genetic manipulation studies one would

ilAly 
-t"q"i; i regeneratiue system in whicl, in control populations no variation

.*l.i"t. It i. therefoie of intereit that Wetzel, 1979 (Advances in Protoplast Research-

ii-iiqol *.*i"g with protoplasts isolated from in vitrc propagat&, shoot cultures of
atnaptoid potato-clones ieporis uniformity of protoplastderived clones. It is unclear at

;;;;; "'i;th". 
the ditrerences observed by ihe two- groups are. due to the differing

l"o"ti" co.ot"*itv of the source materials, to the different techniques employed,ot.to

;;ih. w; il;asequentlv attempted to applv the shoot culture tecbnique to British

Iommeraat tetraptoid-varieties. Numerous plants hlve bee-n regenerated from protoplasts

"i 
l,i"ri. B"ta "ri 

these are now forming tubers. They will be placed under field trials in

i"U"t.r"tl", *itn potato breeders (N-ortn"- Ireland Department of Agdculture) t9

a"i".rtlo" tn"i. uni'formity. Numerous calluses have also been obtained from Maris

il-o.. oJopfu"s aod theii ability to form plants is cunently being tested' We are also

;"i; ;;ih A;b"r-gro*o plants as a source of protoplasts but, in conrast to the US

*.,i]*iU "*.pt 
regineration by methods used for our shoot{ulture derived proto'

ilil Th-";.;i6lasisystems developed will be incorporated into the Department's

programmebn the isolation of biochemical mutants'

Reoe. There are two main reasons for our interest in regenerating rape plants fro_m

"J,".f*"]ifi *orkers at the John Innes Institute are investigating the use of cauli-

i"*"i..*i"'"l*, as a possible vector for the transformation ofplant cells, consequently

I ."piJraUi" tv.t"m for protoplast culturc in the Br4tsica genus is required' (2) Rape

t.."i"t ft "" 
a strong inieresi in Fr hybrid seed production and for this Pu-t9ry.a

;;;;-;f ;"1" sterilitiis highlv desirable. In mnjunction with Dr G' Pelletier (INRA'

;.;;t ; h"p" to develoi riproducible protoplast regeneration systems as the fust

ri"p io'n t -pt to produce cyioplasmic hrbrids between rape and male-sterile cyto'

olasms derived from radish.
''uri"g aro., cultures of rape cv. victor as the protoplast source we have obtaiaed

oo.i.&r callus colonies but so far only one plant has been produced' Dividing

_iooio nuu" also been obtained from protoplasts of the types of interest in the male-

it*t. p.oao"tioo programme. Any plants pioduc.ed will also be tested for uniformity

in parallel with the potato programme.
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wh€rt rDd ,arrey' Despite extensiye exp€rimentation in severar raboratories effortsto irduc€ division in mesobhvlt protopiast p"pri;t;; i;;; i",rJ. C.r*qr-iri,tiylworkers in tbis area ure ."Lkiog alternative 'rolr*, of jiia'ing, 
.morpUogeueticaltycompetent, cells. Possible sources ar€ tissue cultures Oerivea ir-o-m m_mature embryosand immature influorescences. Indeed using ttis uppiou"l- *lif, hi millet. pennisetum

americanwn, Vasil and Vasil, l9g0 (T.heoie.ticat and Apjt"i 
-OZiti"" 

56, 97_99) havereported regen€ration of plants from protoprasts. r, ua.i.lv, iil""i-il.-iog hsso" 
"ittu..,can be reproducibly obtained from rmmature embryos cv. Gorden promise but notfrom other varieties tested. These mutants are being:crossed Gii, ColO"o promise todetermine the tissue culture response of recomtinznts---rt"nt-ior-irg cultures havealso been obtained from wheat immature 

".t.yos anJionuo..r""oJo. aff pUnts obtahedfrom tissue cultures win be tested for yaria;io;-;-;;oio-J"li".u.t"r.. suspensioncultures derived from rhe momhogenetlc cultures yieif, iluil;, capable of division(3_5 f division in wheat) but this olvrsron rs not sustained-

Tm$fomrtiotr sttrdies. Attemnts are being made to obtain rapidly growing suspensioncultures of bartey mutanrs, including th"rl.i"rr"ffi;;;;r"" ,liiriio, .roo, mentionedabove' to see if these traits are expressod in curture. lr tn.v u." ir. resistance genes canbe used as markers in cell fusion experim."t . ai tn" 
-*ir.ri 

o?tfr" Cfr,f progr:unme
3T::,",:",1".iT^-Ir-"-:.r*li_o, murants tacking eitr,iiur*IJ oJiyarosenase or nitratereoucrase rn Darley and potato as a p_relude to transformation stuOi"i i, til;.;;;.(Bright, Creissen, Franklin, Freelin& Jarrett, f""*ri"r, 

-ii"O-a*k, 
Norbury, Roberts,Risiott, Rogerson and Thomas)

St8ff atrd yisitors

Outside support. Th€ Department gratefully.acktrowledges the financial support forpersonnel and materials that have b".-n. p.ouid.d Uy ""fi.rrlrg"t*tiil;;"1;;;;the Home-Crown Cereals Aurhority, CiUi-C.igy1ii., 
'ii.rii.r..".n 

Ltd, tbe potatoMarketing Board and the EEC.

v5ijo5, The Department was preased to wercome Dr M. Freering from the uDiversirvof California and Dr K. Gavrei from th"- U;*"it;;i ilil;;". ;;,i ;;; ;ffiilJDr S. E. Rognes from the University of Osro'ior''z ;ffi:;il; Bootbby from theNorth London polvtechnic and Dr N, nog".ion r-. -tni-Niirh# 
tretand DepartmentofAgricutture both for 6 months, and D, E. p"nfi"n fro_ tt""iiriri.ity .r ci*i". r., i

Yisits sbroad. Members ofthe Department attended and gave talks at many conferencesabroad chiefly by invitation. p. J. I_iu att"nOea tfre iiS i"firtiiri"of Ererg,, 
"oof"."rc"on 'The lnergetics of Nitrogen Fixation', Mi"hig* s;6 U;;r;;;ity, uSA l3th FEBSMeeting, Jerusalem, hrael, the 5th Int.rnutlord 6or$"ss oi i;iotoryrtt"ri., Halkidiki,Greece, and also tectured on UNE-? 

_trainine ""r;;;.;"-lf"i.;; i.oyu, uod Belgrade,Yugoslavia, and at various university campuses in the USA. frl.'Cv1*, J. M. Field andB' J' Miflin attended the INRA 'workJhop 
"" tn. pniri"*'ci'"-cal properties ofwheat Gluten Proteins' Nantes. France. B.' J. Mffii";i;;; societ6 physiorogie

Vdgdtale Frangais Symposium on .pbororespiraiioi;;';;;i;;, 
France, the JointCanadian and International Association or'pruri ir,yrio'ioe:.ii"ira""trrg in calgary,c-anada, on .Nitrogen and croo yield,, and tn" si_it ii.iiiiiSv.posium in Heidelberg,Gcrmany, with M. Kreis. E. Thomas presented papers at a CNRS/NSF conferenceon plant tissue culture, Orsay, France, and at an fgCTyipr.i".^., proteins in oilseed
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crops held at Braunschweig, West Germany. S. W. J. Bright gave. seminars at the Univer'

"i*'"ic*fo-i", oavis, 0SA; INRA, Veisailles, France; the Riso National Laboratory

il;"rk, ;;tljoiuotity of 
'G.ooiogen, 

Netherlands' W' S. Pierpoint attended the

NefO laru"""a Study institute in Sounion, Greece. G. N' Festenstein Save a poster

a".or.tr"tl", at the i3th FEBS Meeting in Jerusalem' P' R' Shewry and R' M'
Wallsgrove returned from the USA both after a year's leave of absence'

Strfi. Margaret Holden retired in October after 36 years at Rothamsted' She joined

trr" r""il r.i-J aiochemistry Department in lg.+4 to \york with N. rtrr'. Pirie on metabolic

"n-e*'*u.riog 
in leaf eitrac;. An interest in such changes, catalysed bJ pectin

;;;;;, ;ib";deases, chlorophyltases, lipoxidases, etc , remaioed for much of her

;;;;ilitf., but she also cont;b;ted to the biochemistry of pathoeBn-infected pla-nts

"rJ-**.*.oO.a 
to the Cocoa Research Institute in Chana betwe€n 1954 and 1958

t.",*".tt"swollen.shootdisease.ShewasActingHeadoftheBiochemistryDe.

"".t."rt 
i" 1973. Apart from her research she has contributed to many aspects of life

i, 
'n",r-".i"ir 

ianging from secretary of tbe Staff Union to a rery vigorous member

.r G" o""i.*, Hiuiirg Association. Her knowledge of the fungi, the macroscopic

ir* irp""iafy, it ."*giir"d both locally and nationally- She has been active in the

i,ritfrU i,f,*ilba Soc'iety for many yeais, and currently helps to produce and edit the

Bulletin.- D;;;g the year Jayne Matthews successfully completed her Ph'D' and left to do

portaod"J ivork ai the University of Wisconsin, Madison,- USA, and Jane Ray

;;;J; jule Cullimore from the University of East Ansli-a, Janice Forde from the

iirl"""rriii.i rairt.rgh, Yalerie Jarrett from wye College, Sheila Maddock from the

a;";;;iii of Cambriige, Pamula Everitt, Ruth Risiott, Jan Roberts, and Jacqueline

Wallace joined the Department.

MlrrN, B. J. (Ed.) (1980)

The biochemisrry of P lartts.
Pr€ss : 670 pP.

Publcatim

Boor

Amino acids 8od their derivativcs. vol. 5 h the s€ri6
Seri€s Ed. P. Stumpf & E E. Com. New York, Academic

TrEss

M^TErEws, J. A. (1980) In rirto synth€sis of barle'y storagp proteins' Ph'D' Th€sis'

UniYersity of Warwick.
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