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S‘x;xmmazfy .
Our génef31 purpos9 iﬁito carry out fupdamental studis o the
. genetics énd.variability of Rhizobium, which in ﬁhesg bacteria
/ :is-@gc&pﬁionaliy high, On‘the basis of our resulis we Sﬁéll LIy
‘ { ) t@ Gbtain by‘differenﬁ means strains @f'Rhizabiuﬁ with a high
| ﬁiﬁ“@g@n,flxlﬁg pawero | |
LER hame atartem owy experim@mba on. Oatabef w@ 496@
From 10,4 r”960 to 12,31,1962 we have performed c@m@l@x investie
gatlons'@nktha_gytaleg¢@al3phys1@l@g1@al, ser@loglcalvand.genen‘
' ticéi preperties @f'&ﬂ@uﬁ 50 s%ravﬁ of nadul@ bacten
@ a ) waY@?S th&% we have collebted pbag@ strazls and igolated
bég@e*mA@ nd phagu mutants.

Cytolagical studies,

-

Strains of Rhizobia Wers grown on sapvfrdm ieaveé or from Toohs
,@f hemelogous p;éﬁtgo Ws have obtaibed in these cultures traps
isiemﬁ bécﬁex@i&@like’f@ﬁﬁe%tUsing'C©mtiﬁuous_mi@k@scdpiﬁ shgers
vatiﬁms wa]f@unﬁ; thaﬁ,ﬁhes@ bacter@iﬁ§1ik@‘@@11@ had stiii the

of them were mﬁt iis, Besides ﬁLlS@

¥

[

ability of division and sonm
Cintensive gvtwﬁh@mieal studi g of n@d @-h&e*@r&a in normal

@giturgs_ﬁﬁ twn&%@d thh gﬁmma rayb ox T8 dlomgmetlw subqtawaes

/

N wers corvied DQNQ‘A&&QT 1wrau3atﬁan.surv1v1ng cells had a4 specific

ghaps and *ﬂth“ﬂA @Qﬁu“furéo

- ﬁ%yﬂzm’©@$ﬂa{‘§ gies.  We have determined the ablijty of

?&rlGuw s*raﬁn@ @f Pulzablum o ferment sugars end ﬁlc@hulgc

s

benldas thet “ﬁ%@ﬁ?lg&tT\nS were farrlpm sut in srder to id@mtlfy

°

~ the &n-m.@!:a:‘;,zpd,,,sﬁ ~f1.i‘am:11'~é &na '\rg&n‘m ‘&*a*‘m, ey iivenments cf

’

.- | - FOR mra:amt ISE ﬁw
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Rhizobiuﬁ, Fbudies w@%e also c&rriea'@ut in order %o determine

the dnfluence of the xsmpositlgn uf baorGEJOLog;udJ e dium

o1 the éjmbiofic &“ﬁLVlty uf BLOW growing Rhlyom*ﬁa Reeenﬁlyﬁ
~ Yhe formaﬁion,of»1ndoleacetlc scid by_different &mrains of

Rhizobium wes studied,

Svrolagical gtudies. -

’Tnvestigaaions wera per ormed Qn croeb agglutlnatic betm@en.

H antl eﬂb as well as 0 aatlgens a"'varlgas BsLtraln Of Rh$zo“xum@

U JHC aaglutlnation”test with flage *1ar ur somabic aniLﬂ&n a
'rmlatlonshlp was nutei amnng strains of nQdUJe vacteris for
clevarﬁ peas snd vetchn |

Recently we aave started to etamiv@ the sntigenic struﬁburﬁ of
Rhlzobxum by meauns Qf agwlutinatlon test of absoxbed sars

In these gbudies straing for.clovergvateh &nd peas are 1nu$uﬁeao

7
Y

Studies _on_rhizoblophsges.

s ann oW

For our v1r01051¢ai studies we, have iscleted &bout 200 straing
of &nmzoblum in pure sulture and 100 stralnd of bucteri@phab.so
AThe 1nxluenr Qf some ﬁhysiu&l and “bamlca] agenhs on. baotern@»

Was vestxguu Somg differences wers mpte@ between

]
w
3%

3
\
o

Dhage groups in respect of *heir gensitivity to particular'

factorse A pxeilmAna oy Cl&SSlin&tJOb of GQ utralrb uf Rhizobium

b2 3

ty noans. of nhages Was nerformed”,On the begis of “typing with

ohagas our utrslng uay ve divided into 8 diff@rent ErOUPS.

,

Besides ph&ges igolated from modules end 301}3 ahout ZH5

Sponxaneous mutenﬁq of phages wers obtained for- 1ysotyp1ao

0 AL SE LY
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On the Vasie of thelr plague morphology these mutsrts cdn
- be divided into 3 g&ups; | ' ‘
Our Rhizobium strains for alfa-alfa vere bvested for their
1ysogeny. Using the mutine procedure we obtained ®§ phages.
Some of them are'protébly temperate, '

Genetical étudiesc Ix order to Stu§y~genetical.propérties

of noduJe b&cteria w: igolated about PO mutents of Rhizobia.
Besldes antibictic registant straing, norphotogical mutanrs

. were also studied, Irom smooth and mucoid forme /SN, seversl
rough strains producing a small -amount of gum'/REV were

= “isolated. Furthermore 2 rough, non mucoid /R/ mﬂtantsvwere

| obtained.Physiological ard serolovicai nrofertieé df.morpho—
logical mutants were studied. The antibiatic resistant or
rough mutanta were used in our invesy sigatione on genetical
transformation, By neans of DNA isclated from strepﬁomycin
resistant straine it ﬁas_possible to transfer this resistancy
ta the sﬁreptomycin sensiti@e straine. Mofphological nutants
were.eapeciaily suitable Tor ﬁhése studies, The highest -
frequency of transforuation was 0,01 « 0,08k, We are trying
to determine the proporties ¢f our rhizobial.strzins by mesns
of lysotypia, physiclogical or serological methods.Some of
the used tests may appear'euitable for a'quick differeatistion
of active and inactive straing, The plent fest,'which is Qt'
present the most commonly used, requires ab least 2 wonths
for estimetion of the-ability of mitrogen fixation of Rhizoblum

strains, We axc looking for more convenient methods for the
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de ternination of sf“ains eff@wb?vnrasg“ Bes1des that we
B

< are trying t@ cbtain vexry effective strains ~1*her uslﬁg

p e —

: 'mutageni agen.u /ULtraviolet iight, vadiom1met1e substanw‘

ces/ or genetical methods,

/
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Physialogical properties of Rhizobium.

Early lnvestigators reported the roduced efficianéy when

Rhizobium straine were cultﬁred an méaia enhfaining anincacids.

- In ’!956 H ol 4 i v g /i ahswec, uhat the effnotﬂvennss of
Rh.meliloti and Rhotrifolii stvains were reduced by serial
transfers on a medium added with glycine. Similar inV:Etig&w
tions were carried out by T 1 1 o /Y, who‘ééudied'the
effect of.alapiné,_valine, leucine and glycine on symbiotical
activity of’Rholéguminoaarug.”Eh.trifalii# and'Rhumeliloﬁi,'

o Wolt _and' Baldw in /ﬁ/qcbserved,vthat streins of
Fh. trifoiii sultivated in glycine mediwn lost their sbility
to 1nb1te nodule production. | v’

In order +o study the influance of difPerent aminoacidg in
" laboratory cultures ovahizobium, or. the effectiveneas of
their symbiotical activity in plants, pot eiperimente wére
rarried out during the ycar 1962, The plants used‘were.; E
Soybeans end yellow nupzn o

The plants were iacculated with actwi straine. of Rh.}upini
and Rhaaaponlcum, which weve cultured bveforenand during

1 year or media containing:

1. yeast extrast, 2, casein hydrelysate, 3. a‘mixture cf‘
aminoacids euch ap contained in the cawein h,érolvaate 4.,

4, a mixture of glycine, alaning anﬁ tryptophane, ).6 7 = anino~
acmﬁa ‘ag in 4, but added coparately. Althsugh none of the
'strazns lost the abllity to iacite noﬁuie production,
etrains from culture an alanine shew viducad infantiveness,
At the flﬂﬁi‘iﬂg stvage 91.&3{;3 were havvested and woight,

N
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i

Th@ Wecﬁnxent of Whols n$antﬁ was and. yseﬁ vy ngLdan netheﬁ&
The rTesults are pne%anted ip, Tigure = o

Main resulba Wiﬁh'zgglew Lupiga,

. The best growth and Witrogen content of this plant was obtaired
" in the series jnoculated with Bh.lupini /strains nont and
No 271/ oulfured on caseine hydrolysa?e or o ﬁryptophaneo |
Cultures d@rlvea fram.yeaﬁf extract ﬁedia /seraﬁ/ infivenced .
the plants also well, but to a gnallen degrse. Cultures on
mixbures or on 31ngle amlnoaclds /Bex, 34 596/ gave Nno
satigfactory resulte. A'upeclally hlph dﬁﬁrwase in t&p ‘effect
tiveness of Rh.lupini was noted ip serier 1nocu Latfd with ltb
strains grown'on glanins O on glycine.
S@iﬁeans. . ‘
The 5est growth and N~conﬁent were féund in seriles inoculated
W1ih'Rh,3apoalcum /strains 9Ds 102¢/ , lefured on yesst:
eytract Jeer.1/» Cultures on caseine nydvﬂiysafe or on trvna
tophane /B8eT, 2/and /sera?/ were nexr in their efiectlveness@
Otror amlnoaclds had & aepresslva afixct@ éspecially parked
in case of the alanine serlee /ser 6/ o .
[+t gecms therefoXe, tha? the best effzctiveness of ﬁiuw *rowing_
. Rhizabium ab??lns can‘be obtained through their culbure, eithew
" on caseine hydfciysat@ or on yeas* ‘evtract. T Their culbure on
g mixture oT on.singlé aminoacids ig not useful in that
respect, with the SXQGFtIOB of trﬁPtCDhﬁﬂwo
- Qux observat»ons agree with fhe earl oY ones: rhizubial _
in»ffectiveneés and effectiveness nay be sffected by th%kind
of wculture medis.It is kmowe that Teguminous nodules are

reaervoirs of various aminnsclds /Auwnt dgsa/3/ S8 D

0l c%:m UGE ONLY
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apd B ura 495 FLI TR S - se@mﬁ'tbr- duran tnc buxture of
Rhizebium on media ~"ﬁ?ukm1ng amircs -ide the hlrrcgﬁn ¢1xing
Ce8E may be inhibited /H 0 T & 1 g,‘T iyl 6’ and
ALLen 4960/ﬂ/9'1n'oup experiﬂén%siit was @bé@rve& that
“ scmﬁwaminoacidﬁ,which-é%imuiated thé—zultipliéaﬁign of élew\
growing strains in their ﬂultureus B not EullabT& for 0repar4ng-
the plants jnoculents, | ’

The aukin proﬁuctiﬁﬂ,by.differewf stréins of Rhizaob! f; wag

reporﬁed by m&ﬁv auﬁhafﬂa Roberta /S/SI? Einaones
Keffor d /7y Genrg i aad Beguiln /8, Tii-
men /6 eupha8126 bhﬁ rale of auwxin in noduls. 3 Fform:rion
and growth,“h Fhe pressnoe of betaminr@leacetic aeid o B
Rhizebium can influence the effect of this mlCTGQP SrISEL A0
leguninous plante our inves ﬁlgatlona LODE carrle sul with
respect 5f auxin formaticn. in dlfferaatly treatedcalturesf'
- - of Bhizobiun., Following atr&iﬁs of Rhirobiunm: 3 gthiaﬁ of

R, trifolii, 3 straing of Rh.melllobi and 3 sbraips of

‘Rh. japonicum were mraﬁn.iu 1iguid media comtaining verious

nitrogsn compounds @ ynawt avfraﬁt( *auaine hydrnly%a»

| nixture . of aminuac&dss glvoinbg alaning. valin@y-leualne, -

. proline, phanyloalgalnﬁg aspartzc,acidv gluﬁamic:aciﬁ; terSiné
and cystein@,,tryptqphane“gr aerine being added separeatelly
BetB“inOIea@FtLu acid /T AL/ in culsurss was detected by
mesns of vaper chromatcgraphy*vac¢©rding’t$' Vsnosura

: :and Meaecura’s /9/ modification /”466/» N
- The sputs were 1 entl eﬁ by compariLg them with qtan&arfa o
with various concentratione of T.h. A, Tv wad Qb&arvady that

the presence of tryptopbene was necessary for T.Aci. fovmation,

]
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Beta-indgl‘e‘a‘seiﬁic; acid was detected uey only in liguid

“cultures‘cf two eff c%sz etrains of Fhotrifolii bus alsb

in thﬁ'eulture«@f on@,para81tlu sﬁraimh E?om~&m@ng 5'str94ﬁ5»

of Rhomseliloti wnly straiﬁ gave on axmme*ogr&me 2 detes~

| tavze 8pot of I.A.4. uu¢?ures of Rh,“ﬁuaﬁlﬁum /3 sﬁ%aiws/

-~ did not“é@nvprt fryptophane to I.h.A, ané Aig not meduce
thlﬂ auxin in e expcrimenta; CUﬂdlflhﬂxa' '

Thﬁ\ag& of Rhizobium cultures pwudc a c.noldera}-v'rﬁla'
in'T, &, Aa prudu¢ lone It wag nvtnd tﬂrt iav %h eatiﬁaﬁia#
of betawlnoo}eacetlc acid p?aductlon.ﬂ o 15 dgya old.

- o cu“uursg of;ﬁnxzmbium wene meat suitabls, In oldex éﬁliuréa ‘ o
.a:dugradati@r of I Aoh. was observed, Giontitative aetermina; o
cblors of I, A4, w@uld Dot be accomplisaed in Rhizobium

cultureg by paper chrmetq;ranhy~ Further expeyiiénta‘are

plannea in that respect.

Refersnces,

To Holding A.v,, Dilo S.4., and Allen ﬂgﬂo,ﬂgaoe
Tl‘ Eier
anaactimg cf 7th InterCOngress of Soil Sclence Madison,
Wisc.,\USAo
Wolf M,, Ba’ ~awin T.L.,7940: J.Bacteriol. 39:3u4,
Bunt Gu.,1959: An.J.Bot.38:452, |

e
o

O
et

4. Be'n 8.P. 5
do oF.y and Burma [, ., 1953; ntan@uaz,:ﬁﬁzﬁaﬁp

>

50 Bovavts Joi.  ame be s
_ & duic,and Rebewis B, »193G1801) srience 48,2,

s
’9;,

N

. t)6v T .y 1‘
- ‘I_‘n;m&.zu X, f,fo, WME6: Prec . at, A(‘aqohﬁlaf_&z

. ’:3_, YKQ Ar ‘\Inn "‘x} "L": o
‘F.. Brockwe!) oy Zmar {04, , 19501 Suste.

-

d.kiol.8e1.73, 4456, * . T
BQ‘Gﬁ"Pcl a.E. .? - T - ' B
& o2a . And Beguin A.E., 1939 _m, e m;n?faq :

on

9. Vancura V..snd sacuws J i
: Vo.and sacuve J. . 19601 Felin dicyobleloving 5:2

(%]
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 Berclogical studies.

b P e

In further scrologioag atudles on ‘izobium 4 antisera

agalnat Rh,lupini were obtained. The aatlben of ﬁhnlupini

: /strﬁlns isolated frnm lunine or perradslla/ were abgiuflnabed

onlﬂby homo]oguue’immun S6T8, Heterologous antlgens of
Rnour”Pmlix, Fh. lefuminOQSfumq Ra.meliloti, Eh phaeao;lu

Rh.jeponicum, RE. SPe frgm Arachis and ‘Ba. SPo frcm Anthyllis

valn, 418 not praﬁucs any STOBE aggluflnmtien with antisera

of Rhﬁldﬂinlo The reaulfg 8108 gﬂven in faole4 .

In our earliwr invessigations a sercloglcal rela onship
was shown among straing of RhatTlfclLi qné Rh leguminasarum

for peas and vetcho The,purpose cf,the'present'research wag -

“to investigaté ﬁhordughly eerolmgisai:prOPezties of somatic

iantignns of these Rhlzob¢aw.\

.

'For this purposa sonatic antlweqs were: srepérea fron 42

-

stralns of Bh.trifelii and from 18 strainsg for Ru.leguninosarum.

For prmparablﬂm of O antigens overnlgat ﬂuitures of ?hlebium

>

strains in liguid Thernton medium wewre was shed 3x and heax

for 2,5 nra at 100°C,

Crcbs aggiutlnatlcn teats were carried out uszng A2 d1fiernnt

- Qeantiisers, which were obtalnﬁd from ratb1te immunized with

0 antigen from 9 strains of R. trifolli and 3 strains for
Rb‘lewuminosarumu The results are presented in taaleE,ZEiZB
andﬁlc o ' |

The Tesultk pregented in tn#se tablen 'ahow; that some

of ths etudiea sbtrains &re sernlogira115 raleted with

: heteralogous;stra”ns L2longing *o other phyb’0¢0516&1 mroupa

Declassified in Part - Sanitized Copy Approved for Release 2013/02/26 : CIA-RDP80T00246A021200150001-9
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F%? @ii"iﬁ LLFSE %FY

of ‘{m.zxoblum R Jr"rhr*'heser ﬁmpm‘uaz:‘r dnfige:ala diffc.m:n 85 " ;
Aex:,st n@‘s muy among, the s’c:: au.m af us.wr"—:.e o*roqu'~ buu‘aj 80
within the game 'Qh‘)ro'f oln sical f*rmzp o : i |
B ‘Rece:m‘ly we ¢ sta:f*%-ea to. scudg am,z.genic pvoperme of
" Ra,,trp“ol ii- e,n*’l Rh 1emmecam uemng for this '()113’_‘1’"0@& & BE.
| agglu r.matwn tests and antigens pxeparea ’oy var:;.aas mei b asol‘-
‘.In oirder to exemine allblg‘;é’_li(. strueture absarpi,wn vebr m
| iumms. sera were al80 av\plieao PRE “
| The rre] minarv xesulta “of thn absorm*lm fes’ca % ’ o
‘Bh,le’ﬁmmosarm t‘mm ve‘ech an{:igeva by omatlo au’c wém
neit‘her or' xth tmfol A /8 strame/ uz: of I{holegu.nmwscxmm :
| /3 SulaiDB/ am give‘n in tab,;.e'S . B
Y x'ﬁC)u.Lf‘l. at.mn of K au.f £fomd xs nt s /195&/ nethu was
©used. cor *hls purposm, Anblsera dﬂutec’i o 4:5 Aith & se}%m :
" '-pomaimng 0.5 pnw of phencl wera mixcd :?:m;h on - adual
volume af & ‘bactema» .,uopenswzm "’h& se m:xi*ume wers o
| 1ncuba+ed at 5] tor 6 heurn and- Lranefeﬂ‘ed ‘cp refr:k»eratar:‘
» fOI‘ ie xrr / &0"/ The absorution c»:z‘ mfiwarwa wag :rj*e}?.e.esd;ea -
- -'twmeu RS s iné‘% o
‘I‘ne msults of the abborption tes»s of.‘ the sevum dr—,&.-. T
vem,h .wmm vy heteralogous atrams are iv»n i.n *table o '

“ 'i‘b.e Serum absa;vzbwi by ‘an anh.{:en of - Jeae .atru.ms a*{,mwxmteﬁ |
t,not?mry thae mmlogouu strain from \:etclﬁ 'but s.,so som»n atranfns_t
firc.m rlu\mr,‘ cm"mrer*, &very vf t}w 28 10%1‘ sm 'ﬁms

.- absorbed &1l van‘m.bo ee :\n t"‘c Btud”*ﬂ serwn &'*‘ JIJ &'5 .
- -..vvtn:f.;nm buk the, ahsorbed semm %;-m Mamd vtnll k'omf;‘ o;“'\vs
| lvetrc:‘a gbouide. Ovr,b": :i.s of th Sb TI‘B‘J. & it m'**' be ac ,mmd. tha*b.‘ p

» 4 m \/n
: -{_! i Gb unﬂ tg_ ';{ij £y 'l“)!" q““‘t ¢ 1 ! qu o“éi‘ 59 b {l} “ ’b‘ (3 ‘fl 3.,
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$ #

EUFpmﬂdPﬂ in fxeﬁh medlun and suppleaenteﬁ with DHA /0 5 -

fan AEEIAIAL HOT AMEY .
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‘/ E i’,_v" L ‘. _ T - : '.‘,: d‘ "“"” _ﬂO '"L;»‘;b__ . ._ ~ ’
iQ&)ngnJ/O Aft*r Qﬁ mina o$ Lcub&tlaﬂ.’ha txan ﬁrmfmw ﬁwlture
- was Ailobed wi h a &mfolé vagume ef fre&h medlum aad r@wn,f@r

CN
-

;.JVH fﬁihia gt 28 w _dhakinbo The Tesults @f transforna ipn- WEva=;_ “
~.1~he@k£ pla Jﬂm fh@ ﬁqv%pv1ﬁ @n ﬁﬁmum wath VOO‘mg!ml of
'-'strepvumjalno ca s ' . I

’The inf?uan@g uf ve r*@us f&ctorg wn¢rn stimula+e'ma& trangfa
'5mat ion iu ofbe“ gpaci @ﬁ we%a also studieﬁ ﬁn,the pﬂ@&@ﬁt “eaﬁarﬁhc;;'
Tue Paiﬁuwing fa@tara wewﬂ *esfed* hnmanﬁ h@ ae anﬁ ribblu SGrum ‘

/A - B, @h&xn@al /@ K ;‘kﬁf egm aLbum*n anﬁ D@vina alﬂqum

'6ige¢1ma with frypain /U = %Y o Mahisﬂiaineg eﬁsaaiﬁoaclga _
 '/00ﬁ oo ﬁ%/ and. V@raenﬁ /5 OIQOU é@O BOO}L 2/mL/ Qut o* the’ ccmpaﬁeﬂ

‘medin, Tharnten medium grov“d most uﬁef&ia;;:/73 ;_2 T e

 The m&do*1ty af 1nvmstigafLoms were carraﬁﬁ @u# With thzohi’
'.vtrlfolfi Tranﬁdormaticn winhin 9 of %hefsﬁudled stralnﬁ ot
"lf;thizobﬂum tr7f01”1 was dependent on. *he do&or and ra iJ%enf
| straxr& /c fo uaklﬁ.g /0 DNA of strain 5953 tr&nafoamed all o
‘i'reﬁlpagnt cu¢+arus@3*ne frcquensy bﬁiﬂg u00009 - 0 0042%0 uther
,i_;ﬂ snralh@ transiormwa 8/b2q dﬁ/ or 4 /bq/ out @f tesva& rnaln;entsq‘f“
j*f The highﬁst frﬂqqenty'@f tranofafmaticn waa mbta&ncd W1fh nbej77* |
-':'rough /R/ and ’RF/ straiu& /O 082 ﬁnd G 012% xeSpectlvelg/o
::In pumcrﬁus expﬂrlments ?ren&f@rmatiom &n thé group ef Rhﬁ&egu~‘  
. minOdBTUE for peas sfra:as wea Laundaﬁmﬁs gf 2 s ralme of
vﬁbnlegumlnosarum fcr Pisum transfarmed homologcua st“alns Wlﬁh
- the frequency of ﬂo”ﬁ Thé%ﬁ‘DNA preparatlcnﬁ appeaved ta oei‘
;{‘aQV¢ve a;sa thh mn@ aut Qf 9 tested &t rains nf Ra %stalliflx
T“ané one nut mx 8. studisd s*ralnh of Rhwmnllloti In- ‘@il ghéaé
._ff exp&t menis t e transfarmation frequencj was of *ﬂa grder of 10”7
| o Hmwever~ Dﬁha of the Hfﬂél&G.Rh melmTQri dna Rhalunln*.5
ddd not transﬁorm«tgs?“atfsumomycin PEQ“SﬁdﬂF& uarhevu 4_"'“.

A
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Io all thx syperinmente colonies Aev%lwpin?.fr@m transfgru@a

3 A 3} A ot i l Ioys)
ARE dzd not differ mcwpqo ogloall‘v feow ¥ @p.;.g;;i_. zolonles.
of 5103 Too we o
* T bae slso fulng, that the registance of transiormanvs

] & ner cells /3.5.40000 ~
gtraptonycin wos The pauwe ag that of doner Me}la ook
- 400 000 he/mlf o |
! . - “?’ “i; . »!‘3 "
The highest comoctemmw of the I@ﬁlﬁlﬁub £1a0 %q and wucnid

gtraine was Oﬂtaluﬁﬁ pftar 6 hxy of growth. |

e

¢nllar1txr¢ and differsnces &¥e. caticeable in Gomparison O
b ¥

,»\.

a2  the results of our axperimants with thest ‘a hj?vad,hy
Bsela ieble a / ’1?}6“.‘/ . Qur aifs-slfe and TLunj;ne"étf dns contrany
.. Ho thosev cf falasss gave no tr&n%formatjogo In Ba -~
| 3 B 58 88 si,udz.es /1961/ with Rh. triﬁclp the ransforma-
tion frequez.dm wrmir, ‘ch«’a same straln was higher than that -
between hetérnlog@uo straius.. Ih our ﬁxneriments transiarmam
G108 showed approximately eqnal frequencieaq It was sle
.Qbservea,‘th&% there exists & uOﬂtél&tlQﬂv vetween “he
PIrod dCthﬂ of capsular polysaecharlues and the CUDbPL%xQQGOf
rocipianﬁ cells, On the whole mucelid strains wel Toan e3nplr
- transformed, which seems +¢ be coupakible with R avi n's
view /‘EQS'!a./t accovﬁing te which transformations arw depcuﬂéﬂton
the quentity of capsular p@aysacohariﬁaac |
Fraquency of trunaformation was &160 cependeni on the
- property of the reckpient strain iteeif, For 1nstauca in cass
of utralns 3258 and bao.
in the case of &t capsular straxn & pﬁrinavcal rcomy ebenss
of raciplent nells bo DNA was sbeerved after 3,6 and 9 hours
of gxéwthﬁ

: : . " o1y snafor Liong
Until now we failed to recsive 2 sipultaneous tranasforuation
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_ ontitus au¢ ﬁemeticel stu dxe&.s §L‘ca/mutagémi&it§i‘anéi%ﬁ*ﬁﬁfer '
< mav;bmsQAWe"whﬁugdaiik@ t@-;undéif\ke ma?a é&xa&} c inves %igé,ibﬁs f
T on the WhVuiOlG#lQ&L propert tleg [in ?uulng nod ;1atiﬁn /'af tﬁe S |
lac3g ed mut&nﬁa amd vm‘:ak%'gﬁegial,'l'ta aﬁiiﬁfthi»lﬁélétinn‘ _4'
‘ ;'01 91&&08"&& and Viﬁ i e r@quirl ng muﬁa é‘i;Jf'atuﬁiéa'aﬁ” |
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Dacterinphagees of Rhizobiuva,

LoD VA AW S €10 & gy AL Pl B S S TV WS 3 DA A A A

A, F wgﬁru:l,eo of RY zo‘o.:.um phages., ' ’

For phage slas sgificetion A damnsg /1952/ .underlingg
the impergance »f phys 1alogiéal ?roper?iés of phages and of
~‘th¢ sffeet of various physiaal‘and chemical‘factars on. their activity
Burnpse b /4 lo%3/, wes the firet to apply chemical

\

agents Tor class jfying 14 serologlesl graupevof dysentary+
celi rhages. An der s on /1953/ end’ Y ama meo Lo
49577 found, bthat phages_of the T sariea react,dlfferenily
to csmobic shocke Bt e nﬁt /4958/ volieves that tbﬁ senai~
Livaty o UV’;r“adratzah may ve utilized for phages differen~
"‘:"’*,::}i;;’.,r:&m Kieczkaws ka sod K1 eczkowaki

S s/ é@té?mima@.th@ ietﬁal‘affgct of UV irradistion on
bacberiophages of Rhiscbium, Studies on edsorptior of &
hac%afioyhage oh séma Rhizobium strains were also carried

wuh i the same L bararovv /Krecrkows kB A945/,
£0R OFFICIAL USE oy
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v

As the pfope:tieé_of' Fhizobium phages were till present
not much studied, we started to invesﬁiga%e their ssrological
relationshin, their'inaetiﬁation'by.physical and &h@micai

I factors and tﬁeir adgorption o baeteri&ivcellao |
. 25 phages bslongirg to 5 physiological Raizchium
‘groupe were chosen LY us.

In 811 bzr exper1m~n*v g ligquid m@dium #ou /L oa ir @

%2 / and an agae medium "ThAe" W@re usedﬂ tha comna51fsun
of she ldter veing: gluccse ~ 10,0 g: K,\Em,r 0.5 g; MgEO, -
0.2 g5 NaCl = G g3 Fesop - O oz g; Mn&OQ ~ LTPESE S Ca@la
0.0% g,' calcium glycer@phoaphate - 1,0 g3 yeset sxtract -
10C wlj sééaming acid 0.1 g3 dist.water up to i 1 ;

BEER e ?;0 or 12,0 g3 pH of medium 7 02 = 7o by

.I luoﬂce @f phyaical an& ch@mical factar

) X8 e i

QsmOtie shoock cf phagee was studied by the Yamanoto method

/1957/0 The result of ctudies on sensitivity in that respeet
of 25 phages belenglng +te 5 physilegical Rhlzeblum grcups axe.
presented on dl{%. J:-am[flq.‘S].P’hagea of Rhotrlfslil and Ruolupxma
for lupine pruved to be the most sen81f1va - O O; = 1.0 psCo
sctive particles remaining after ocamotic shock:

Phages of Rh.ieguminoserum for vetch - and peas andrRhamﬂliloti
appafently were less senéitivee

Sensitivity to UV irradistion. Phages were diluted 4150 x in a

s 0.15 M pho«phate buffer and poured in Petrn dishes @f 5 em
dismetor VO form & layer of 2 .. The irwadla$19n was G?Trl 2d

szt out  with ta’ Hanau UV 'lamp at a uistanee of 20 on.
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Different sénéitivities were sgtablished for two phages
of Rh.leguminosarum for vetch / figoL{/a'Phages of Rb.lupini
. £or lupine were the nost sensitive. Their insctivetion
curve showed an initzal shoulder - lasting up fc 1 min, of
irradiatlonJPq 5)
Fhotodynanic act;on of dyes. Phages of titre of 1 x 107 were
jmiied with an equal velume of dyes‘diluted in distillsd weter

to 1:250000 ‘The mixture was poured on plates of 10 em diemeter
to form e layers. The irradlation wag carried out with two
20 W - Tungsrem fluoreseent 1amps at the dJdistance of 20 cm.
‘The activity of phages wag cheeked after 0, 5, 15, 30
and 69 minutea . Readings of the results were teken aftex.
48 hours of incubation., ’
A The senaitivity of 25 phagea . belcnging to 5 phyblnlo*
gical Rhizoblum groups, ta tho ‘phobiodynamic action of 7 dyes
wag studied. It way found, that the titre of the phages declines
-, already after 5 minutes aof 1rradiationg thbuah' congicorouie
decline was noted onzy affer 50 and 60 minutes of irradlatlonn
Differencee in the degree of inactivation were found
amobng the strains of phages,. pbages of Ro,meliloti being
the most senéitiva. The strongeef phofoéyﬁﬁmic‘effebtvwas
nofed in case of azur I and toluidine blue, the weakes*
. being with methylene bluej+qH QI ,
For a more detalled etudy of the kinétics of inmctivaticsn
“ 4 phages of Rh.trifolii 4iffering in sensitivity to azur I
'and to toluidine b;ﬁe, were selectedpiﬁo‘cansiderable differen-

ces were found samong these 4 strains in respect of their
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‘differences wers found,

oA
Ej fﬁrgﬂﬁﬁ g:'esw T
L il wAP ?j{
, .

) T . : :
génsitliveness to @h@%@ﬁya&miﬁ soticr of either azur I cor
telunidine vlue, The largest differencs in sasge of  toluidine
blue amcnrfed to ¥z 0.15 /min.” '/ for phages 1 K 22 and bo

=0,22/min,. ‘f for ph&g?“& K27 o To sase  of azur I ao

L

Inactivetion by ures was sbudied by JSurnet method /1933/.

The sensitivity of 25 phages of D physielogical Rhl«@bium

gr@ups@:t@ the &ctio& QF ures w&g-al&@ Btuﬁiedo The X .valueg

: walcula?wd aftpp 5% minu+es of ﬁnaaflva; N PTOGesE  arve

prﬁsen*ed in' di bgfmﬁchq Here no  counspitucus differsnces in

the sengitivity of these phiges were “osund.

Influsrce -of godiuym clirste was studied by the method of

Burnet /493?/9 whereby wvarlous qu}mt1%$ea of tiniwm abﬁnf

were added o agar "Th1". It was kaurzwﬁhat all th@ 25 phag@ﬁ

- studied  lyeed sensitive basteris still in the presence of

1,5 per cent of sodium cibrate, Ae much &5 its 2.0 per cent
concentratiosn was pecesssry Tor inbkibiticn of the lytie sotlvihy-

of these phsgeg.

&éuﬁraii?atlon of E@J;ﬁbhum phagpe by anftphare sara .

/diagram'?-jp .
The aim of lnese studles was to dcdermine seroclogical

relationship among Rhiz@bium.phages@ Tor fhis purpese 2 immune
sera and 47 strelns of Raizobuum.m:agjm weres uged. Antiphage

sers  weve obtained by Jnpunizing yyﬂniﬁ& WiTu‘@hmw

21K 21 of Bh.trifolii op phage 4% 39 »of Rhalapjmi for lupinﬁ@

The phages stocks of fitres 6 x 10 . and 9 x ﬂQ ’_for Rh.trie

folii and Rh.lupingx for lupins rewpe@hively were administered

FOR SFRGIAL USE ORLY
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subcutareously by the Adams method / 1979/ o The & valuz | .
of immuns sera for aama}.ogical phaées amount*ea *l*o 245 in oos G
of . pha ¢ 24K 24 and %62 for phage &% j’z%mae mdaoryt Loz rabe
of other 's?me;ex stralns waa det;arm.e.ned Y HMesns of ’t’_g l\?w‘JQ |
ubtam@d am:zpnage sera, The following %m&v dlmm one Were
| useds 't‘) 0" "’ R O'”& The neu‘tra},matl rone B r ex&s;{;;‘:_:':eﬁ '
B atver 5, 10; 45, 30 and 60 winutes. |
- The . ;‘hsgea atudiad uy ua were n@utrahzad by 'tl’u?b f*,fm.
w:.’ch varims rateeg CGur dia.gram presems the songtent
K of the . neutrallzanon rate far sera d:x.;.utee 2 407
measurﬂﬁ atter 5 minutes. ’
S«:mm 21K 21 neutralizea m:i;»r phagvs of Ru.trifolii
O R su;ilar dagree,‘ the oniy exmptica being ;’mgb | ' '
1K 22, Lox wh.izh the conatantz K was t;he | 1¢west¢ ‘fn SR
of 1\mim= bacteria were ncutralized bv this ATV i1e a mda
bigher évgx’eec Ow&v oi‘ sthey studied heperslogica L greups, "

0

3 phageea n.amsj.;y ‘)’L M 5W %6 and 140G ’1 s _were | vier fxr:ﬂ i"'m:“ :
i / -
'capidq /see diagmmme 7’ o . .

Amiphaga serum 4% ’59 neutralized homolc}{m.o }_j:n‘v?,‘;j@.; |
/e.xceep\: the vphags 2k 39/ 1:0 a similar ﬁegram A few phages =
of clover bac.teri& /e,g.,‘tx 22 for which Kx’S’%EO/ “v;m :n.evumfgm; -
uzed W a muc.h gigher degme hy tvhias sem ther - )
v Rh luplni pl:u&xge&:u Phagea of the remaining hetwolngma* |
~ | : B graupa wers neutralized by thie seyum onw m & sl:ua,ut

. degree,, ) o |
| The reaulta nf uI‘OBB rea.;ticns with ammham Sera

Y l""" .
Juthl

‘ghow, that fhem exist:s 8 close serological 1ol Lt tonaliip |
| -hatween phaggea of Rﬁot?riffolii am& Rb.lupini for momm

-
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oD

/

No evident relationship between phager of clover end lupine
- . . . _
bscteris on the one hand, and phages of 72es and vetch bacte-

ria on the -othefg.was established,

Adgorption rave of phages to cells of Knizobium.

- s v

The adsorptiocn rats of phage 4% 39 of Rhoiu@ini fav‘Xupinp
and of phage 3L 41 of Rh.meliloti to hemaloglcal cells »f
 Rhizoblum was sxamirad. The adsarpticn rate wes deties LLneﬁ
by 2 matﬁods'/accu:to_ Adams /1
1. assey of unadsorbed phages.
2. assay of infected haeteviéa
For gtudies of the aasorptlon ra*s, young 5-houmn eul“ure°,
of Rhizohium Uare used, In fhe cAas8e ;hs firet mﬂtuo vhages
- were 8dded up te the ratio ngﬂ of phage~ta bacteris.
o Mixturea of bactéria aﬁd phages wers aéntrifuge@/@ObOOOrmpg/'
in a centrifuge head, previously cooied ho wﬁogca In the’
case of method 2, the ratio of phage to basterla was 4:10,
For the ‘inactivation of unsdsorbed particless of bath
vheges apecific serum for phage 4F 39 of Rh, Eupinz for
lupine was used. Thﬂ value unnxxxkﬁx ﬁanstaﬂt this serun
for heterologous phags 3L 11 K = 240. The a&sqrptian prcceeé'
WEE chackeé after 1,3,5,15,30, 40 and 60_minu£eso The results
of gtudies are p‘éesented on figuresg .and 9 . F‘im.nm 9 gives
a comparisen of the adsorptlan rate cf ph1 8 4% 39, while
Figure 9. that of 3L 41. In bath figures the resultg of boih .
% methods &re shown, Studies of the adsorption rate of rhages

Decléssified in Part - Sanitized Copy Approved for Release 2013/02/26 : CIA-RDP80T00246A021200150001-9
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- . ‘r n Q{ ‘1"5‘@ i £ 5
. o by ' ‘h

. 3 -

e

4% 39 aud 3L "é;‘ttgéémblég;ic&l' sfréim‘@f Riulﬁ;sini and Rh.meliloti
\ sllowed éé fiﬁﬂ out, that tnese'baqteria'adaorbed 84,5 ;

P | 95,5% of aga pavt1c¢amQ After 4'minﬁte 81 = a&%'of phagss
CWere a&sorbnuo After-wards the number of sdsorbed’ nhabes was
Linereasing progressive 3’ and reached s pesk of 92 — 95,5%
aFtar 15 minutess Aft@f thet time & d: cline of the adaorptlon

. | rate was observed, the mean pe?=centage af adsorbed phag,es ;
being 84 ~ 37% afJeT &0 minutes
" Both m@tnaag bﬁaughé similan’ roﬂulfap the dmfference not
sxceeding 2%, - . | .
From the sbave @xpefiﬁ@ﬁts it follows that Ria.i.zobium phages
| are @rﬂatly differanciateé ﬂevalocicéliy and also in their
soqutivj**‘to osnetic shock dmd 5o UV, irradiation.
erﬂlurlaallv related groups of phages ¢f Rh.trifelii avd
Rnoluolnz for lupine showed also a almllar reactions to camotic
shacku Th@/nature of this analogy is not yet explaineﬂn Kaweverg
no sorrekation betwaér serclogical propertiéa and'sensitivity
tao pho%odynamie action of dyes was established, . tﬂﬁgh such |
1ntﬁrdependpnce was found by Burnet /1953/ Welsh
and A d anns /10547 uﬁd Yamanmo t o /1958/, It may be
possibke that this in&@m@atlbllity rasults from the.difierence
of methods used, i | |

I our axperinents phages resist&mt to osmotic shock were not

&

found to be specially sensitive to the photodynamic action of
dyes, ﬁh&u@h sméh a g;gaﬁstl“ﬂ wWas mave by Y & m smuoto
/958/ "if::s veference 4o phoges of the T series.

C The results @f our present studies saem{td point to the

usefulress of sevalorlnal fos sand of the testa of gensitivity
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FOR (BFHC iSE Ry

to osmotic shock end UV irrsdiaticn - Yo differenciating
'Rhizwbium phages, |

The tested phages did not show  significant differences in
respect to the sensitivi@y 50 wres end sodiun citrate ws wak

well as in photedynamic méaztionhy,

I 2 . : ‘ ) |
?ypmng of Rhizobilum gtrains hwy weens of bacteriophagea,
o ' ‘ - .

et

During the year 1962 rhizabiz) piazsa werevisolated,.propagatedf‘
and selected for the purpess af tyoing. 80 phages fTor Rhiéohié

of various physiolegical gr(bpa &a»@ selected out of 100 virus
strains, The titres of . *hese ph?ﬂ?~ ranged from s05 to 1010

Phages with & low titre wers prqgabareéY”épted to straine
belonging to ‘other phyaiolo~!*al g“oups of Rhizobium.

Pure sultuves of phage strains were obtained by serial repen~
ved isolationse® varisus from aing. s plaques.In our nxp@rimenta on
plates, mutants or varianss LP phages with different plaque
morphalcgy were obgerved. Until rovw 45 morphological mutants

were leclated from amonh p&gqe steeing of Rhizobiuns Rh.trifolii;
Rhu3e*uminosarum for peas, Rh~mekiic*i, Rh.lupini for serradelila
and Rh.phaseoli, It can be sgaumed that some of theae mutants By

appear suitable'inzresearchvmn'lyanﬁypia, ‘

f ; We are planning to usa'aelecﬁad phages with edequate spectra of |
‘activity for typing of ab, 200 streins of Rbizebium belonging

&

to various physieclogical groups.

rﬂn nﬁglpfﬂl fﬁhl- PR
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<

v

FUi G 'é i Uek UHLY

e . g S
- . A
{ .
Leegogeny of Bhizobium,

e e 58 e s 8 s G "

1,

For the study ot lysogeny 50 stralns of I.°m°J:iwii WL
Riede Out of then 2 wers recﬂntly isolated 1n6 the neneining
s;rﬁlns wexre. the laburaJaay ones, dewived frcm oxf:w rent countries

JPokand, . Frence, Belgium, ungloaég Seviet duion ooc Ua QE&/u

; .

The supernetont fluid of 48 hsur vultures vas sfﬂ isd o

the 1 dsence of Dheges by the me thod cedcrﬁaed 1n ey v T

4‘1"«’»’"‘- LAl 50 P_})J,wl,ﬁlstz straing wers .m.ves—:\t‘lg.ﬂtev f’o’n I‘E}i.; ,{,; -

of ml“;ﬁ sE dato culgarel aefdvn with the ugs of 27 1 sdicate :5'?775':,-11113'(,
o o;.gﬁ By Dl stretus - 9? 31be:atec p}frﬁu in the

presenve of pug ar (ore indi atar stralhso in a1} exrepm O

of the lauoré;ory straiﬁs zhe preaenne ¢f vhages w&s QS?ﬁDllSthg

¢ 2u recently isolated strains of Rh.melilets the relesse

of ihazes wag Tound only iz 10 cut of 32 temted straing.

Ta vhe “"Jeruab of cultares of O Khizobium stroing gifferent

moxpholoyical forus Skind of pi&qnea? of phages sere founad,

-

dn vhie hoelg thess prages ceuld be éiviﬁed,i;Jo 3 :&7‘3"1aeh DS
&

1. Thaged forming turvid plagues o7 o dianed
2. Virgzes forning plagues of similar size but with more

LeLear Lexterq and with gharp edgea.

3

Aol
+
P
[
=
;
3
ol
3)
3

vhages dorming c}ear ylaqu $ with dismeter # - 5 mm.

Frages foruing turﬁlﬁ piaouﬂs gavn no eviden’ ‘lysis,
vhile with thosze forming clear big plagues & Gojpleue lysis
0% Enizobium was achieved. Phages of the type-e were intermediate

in this respect.

i m{ 53 zz'm?*
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Cross- agqlutmat:on tgpe with somahc ontigens
of thzobwm |

- Immune sera for Rn.lupiny 5trQins -
' ‘ lta from luptnt
tigens from serrade '
Antigens 0o s | 2n | R
120 |
by .
b2 S
: CHNN 0 0 0
- . 3p | | -
, =
. Rh.trifolu e
N ]
€ g | frompeos 5 0 .0
2 222
—w from Oﬂ 0
&2 | horse-beans [ 73 o 0 0
p |+ 4+ |+ ++
5 |+ ++ |+ + +
from 09 - + + + ++ + 0 0
serradella K [+ ++]++ +
B T FF |+ F+
€ 5 + ++ |+ + + .
§ (2 s -+ + +
= ¢ 27 . +++{+ ¥ ¥
I K | o0 0 [FrF[F++
| topne R | | FFF | FF+
359 | ) dF +F [ 4+ + +
The | .
) Rh melilot( “:‘393 -0 -0 ¢ 0
‘ [
Belg.
A
Rh phaseoli 3 0 0 0 - 0
‘ R .
Rh.5p.from Arachis . ,@-— ¢ 0 0 0
Rh. japoricum L 0 .0 0 0
from soy-beans L |
102¢
Phspfrom Rnthglils Py 0 - g 0 Q0
~ Notes:
++ agglutmatmn titer 6‘*0 -
+4++ “ 1280 - 2560
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The c0mposnt¢on of nuclexc ac:d Fract:ons
T g
of I 'l B RNA-

| . Glucose

! 200- . | .‘ - xa ; - -
C

S

=y

=

S 100

(W]

C

Q

J.

Sevag method Gieorgiew. method
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Fig.3

. ~

) EFchT of 6$mofic shock on/pho.qes -‘.O-f. Rhizobium.

S T -

3" e [T

5 40 - AT O | 1 :

7] U N P : <

8" { ) T . _1

g 4 [ | . S _—W——]

o ; . . ;'...:,_. . I

& oAt | : : .

ooal L L 1+ 11 [ l '
Su Egsggn = 8% T ae2z2d frzed
S3895988 zpg $33:% 33383 L
S = 8 "«-" For- ¥~ e R F 0 o™ — F 7T T
Phoq of Rh. trifolii Phages of Rhleguininosarum for Phages of Rhneliloti  Phages of Rhlupini for
' peas . vetch for alfalfa Jupine
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]

FIQ’-I

Survival curves of phages of Rhviegum. -

100

Percentage  survivol
£

oo1t

for vetch after ultraviolet irradiohion -

. phoge 5W36

o phage 9 W36

minutes

N

‘FrgS

Survval - curves " of phaq@s of Rhlupw

. fer fupine after ul?rovroleT 1rrcd|chon

¢.phage 2k 39
o phage St 39

Percentage survival

0001

A Y7 =Y 8

winutes
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A Toble 2a

Cross -agglutination between strawns of Rb. trifolu
and Rh. legumnosarum

Immune sera .ontt-0 for the following strans

ﬁ,,"{?gé‘,fs of Rh trifolu S R"'“'g"""m“;";

strains from peas |v

Rntnfole 7 T 3p | x |325a] 205209 J2us | c33|Co0 | 5 [PRe | 67
2 |+H|ttr|+e+leed|+ |+ O |0} O +44+] 0 [+
3p +++ ++ [++ete| + |+ |0 |0 |0 [t O [pitF
by |[r+|Ht|+tt|Htr| + [+ [0 |0 | 0 [H++] O |44
X 4+ [+etltte|ede| + |+ [0 O |} O |+4+] O [HHF
by |+t |+ttt [+t + | - {o o |o [+++] O ++
Pttt |44+ |+ [0 |0 |0 [#++] O [++
325¢ {++ [++ |+t |+t |+ |+ | O 0 [0 [+++| 0 |+++
N[44+t (rerfees |+ [+ [0 [0 [0 [et] 0 T4+ ]
200 [++ [++ |+ |+ [|[+HH|++t{++tj 0 |0 [0 O [0
200 |+ |++ |+ |+ [+++|+++]++ |0 [0 [0 [0 [0
205 0 |0 |0 [0 [+t+[ + [+ [0 [0 o JO |O
200 |+ |+ |+ |+ |[#+|+++]+ Jo Jo o Jo Jo
210 0 o' 0 |0 |+++|+++(+++{0 [0 [0 JO | O
211 o {0 [0 |0 [++t|+++[+t]0 [0 [0 [0 |O
29 1o oo o [+++]++|++|0 [0 [0 [0 ]O
26 |0 o |0 |0 Je+e]++ [++]0 o o Jo o
237 |o |o [o-|o {++[++|++]0 |o-|o [0 ]oO
o35 o [o]o o [++][++p++|0 Jo-JOo O |0

Notes : :

+ agglutmat:on titer H0-300 -

++ ' 600-1000

+ “ n 1200-2600
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Flg.6 o
[nbibition of Rhizobium phages bg ~urea.
0.41 ‘ » » .
2 o S
5 | :" N ] | j——q-—q ] T
2 7_7’7'#7_7- T B
8] .
. 11T _
*G V ! . .
Cg I 4-‘ )
e 558538 <oy 3§38 =2 TEILL
< ' v g 2 o N an b ‘
%g;éﬁééi g—ggm._mgwx o "N N - °
Phages of Rh. trifolii Phages of Rh.lequminosarum for Phages of Rhmeliloti Phages of Rhupini for
. ' peas’ © vetch for alfalfa lupine

Declassified in Part - Sanitized Copy Approved for Release 2013/02/26 :
CIA-RDP80T00246A021200150001-9




DecIaSS|f|ed in Part - Sanitized Copy Approved for Release 2013/02/26 :
CIA RDP80T00246A021200150001-9

Neufrolizqhon of Rhizobium phages by antiphage sera

o | af thphngz serun 21Kz Rh.trifolii - M \'\I\I'
T Q% w| . s
I S B e T 0 9 [T
S 38 T = e
BT b/ unhphogc scruun La£3,9 Rh\upuu for lupme )
o v° A200 ¢ . . = : S
s 88 |
s 3"?': soo}- g |
, B o
| ' ¢ 3 T?T T T R Li-;:l
§§y8g #¢ I7 33 15377
' = " Thoges of leguminosarun hogmcf metichi _Phages of Rhlupins
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Adsorp’non ro’re of phoges ’ro cells of Rhizobiumn

Figue 8 S “ - Tigue 9

X
-

B
3

N
;,
-
|
|

s
&

8
2

Peﬁ:entoge of adsorbed phage particles
g

Percentage of adsorbed phage particles
g

° T T T 0 Sh o 0 T3 e oW
' q 0 : 1 4
minutes hnd winutes

. Phoge Lk 39 of Rhiupini from lupine Phage  3L41 of Rh.neliloti from luceme
Notes: 0—Qs5ay ofunadsorbed' phage | '

Declassmed in Part - Sanitized Copy Approved for Release 2013/02/26 :
CIA RDP80T00246A021200150001-9



Declassified in Part - Sanitized Copy Approved for Release 2013/02/26
CIA-RDP80T00246A021200150001-9 -
'oole <0 |
) Cross-agglutination  between strams of Rh tnro[u
> and Rh. !egummosarum

Immuyneé 5é'ra ant:- 0 for the (ol!omng strains
Somatic -

antigens Rh. trifol | Rn.teguminosarum
[ of strains _ —__|from peas lvetch

Rh. tvifoli 325a|205 {209 1243 |¢-33|C90| 5 {PRE
c-4 0
2
c-3
¢4
-5
C6
c7
¢8
c9
C-i0
C-33
C-39
C-45
64
69
¢75
¢-79
C-80
¢-90
92
G9y
C-99
C-38
K-4

Notes:

+ oagglutination titer  40-300
++ " o 600-1000

+++ i n 1200-2600
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+
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+
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4| ++
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+
-+

+
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o

o
Oooéogocooococoodooo,odoo
OOOQOOOOOO‘OOOOQOQOOOQC\)QO-
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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Tabie 2C | |
Cross-agglutmatnon between strains of Rh.trifolu
‘ _ and Rh. leguminosarum

Somatic Immune sera anti- 0 for the [allonmng Stmmih.tegumfnosnrum .
gfvtc;?:: s of ' Rh'tnfom | f.vetch | From peas
R oo T 3p | x |325a] 205 | 209 | 243 |35 [c90 | 67 | 5 |PRe
4 [+++]+44 ] +4 |44 # [+ ] 0 O | O [++4|++4 O
5 l4++|+44[++[+4+4] + [++ [0 [0 | O [++4[++4] O
222 0 | 0 o loto |0 |0 |0 |]O |0 O 0
c§ 30 {o |0 ]|o|ojo]o oo o]o |+ |+
gE(302| 0| 0| Of++ [+ |+ |0 .0‘ o |lo |+ | O
~(32|o0|+|o0fjo|+ ]| +[O0]O0]OJO]O O
€luwz| o] ojolojojojojo oo lo | +
“(4oy| ol o] o|lojoflofofo]ojofo]+
|erel 0{ o | 0o} ol 0| 0|0 0o OO [D +++
Fpstololololololo o |o]ojo[++
67 |[++4|++4| 0 |+44{ 0 | 0 [0 | 0 | O [H++|+44 0
cluelololojo]olo|o o |o}+]o0o {0
§ W8 | 0 0 0 0 0 0 0 0 0 + 10 0
EfWglolo o oo ofofJoJo[+]o]o
“laololo o {olofofe]ofo[+]|ofo
EE’ H2lolo o [ofo o [o]o o j++|0}]0
s qylolo lo lolo o o o |o|+]0]|0
ust olo o [o oo oo o [+[0]0O
Notes:
+ agqlutination tler  40- 300
++ L v 600-1000
+++ " . a. 4200-2600
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' Table 3

Agglutination with absorbed:;jséra

320 |- :

Antisera absorbed , 5__0mat¢c an‘t.tgeﬁs:
::{:gﬁevf‘tseralogous ::m (eg;.umenasaf'um - - QQ f;’i’?_qlu
veteh | From peds . R
67 | 4 5 | 2p| bg ['"F- | N x |325a] b2 | 3p |-
67/4  |1500| 0 | 0 | 320 | &0 | 160 | 6uo | i2s0 1280 | %0 [320.] -
67/5 Boo| 0 | 0 |6u0; 640.| 320 | 640 ] i280 [41280 |1280 :
67/2p, |1280| 0 |.0 | 0| 80| 40| 60 | 320 640 [160 |320 |
o7b; _ |1280] 0 °| 0 |80 | 0| 4o-| 80 320 [1280 | 0 |60
6770|640 | 0 Jofo |0 | o |80 [320[320]6u0 |ev0 |
67N 12801 0 o [ o |"o-10 {0 |60y |80 [320
67x.- . |i2so{ 0o-{o-[ o 0o .18 |8 |0 |8 |0 |60
67/525a_ 5200 |0 |0 Jo o [0 [0 |0 |60 [320
67/b2 3200 (o [o [0 (o [0 o0 "|320(|0 [32
67/3p 60 |0 | o o o |lo |o o |¢c jo |o
67/67 o o o [o o jo |o |o [0 |0 |o
antiserum not 12660 | 640 | 640 [1280 [1280 | 640 |1280 [2560 {1500 [1280 | 640
! -
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Table H

Precipitation of Rhizobium antigens

_ Antigens
Antisera 5M RF R
HIH P (W H P |Ww]|H]DP
5M 6882 (28 [—|8 ]
RF !544—_8!6-—815
R 18184 ]|— 8 |— 16|32
N W- antigen ‘
- alkaline hydrolizate of bacterca
D P-antigen
Figures denote the titre of prec:paratabn
— no precipitalion
Table 5
'The absorption of antisera bg means
of heterologous antigens
Antigens used in prec:— Antisera
pitation tests .uth SM|SM |RF |RF | R | R
absorbed antiserq RF R ism | R sM | RF
5M | 100%100% | 100% | 100% {100°% [100%
_RE Ho0%][100% | 75%(100% | 50% | 100%
R 100%]100%| 50%{ 100%| 75% (100%

Resvlts ore given (n percent of the serum absorptton
RF‘ - SM serum absorbed with P antigen of RF culture.
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Table 6
Diffusion test n agar
‘ Immune serum dgamst . Jmmune serum against
Antigens - ‘ : Antigens
native DNR  [Homogenizate ’ natve DNA | Homogenzate
1 | Natwe DNA Oou O Ul |7.| Homogenate Ol ol
. 2 | Distreptase DNA O I O I 8 | Tripsin-homogenate @11
! 3 | Tripsin DNR on Distreptase S Oll
O} 5 homogenate -
|4 | Glucose DNA Ol ,
10| 5 I on
5| uv-DNA o o 0 | >ime ol ‘
i Somatic antigen '
6 | Single-stranded DNA O I O l 1 “lacc. Compbell ) O L on

~
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)
'

Gmpm%mn of DA preparations of tm ﬁ@f‘i sbrain

‘ of Hi, trifolii and i%s mitants Jug/nl/
ik / \
i -E‘E‘QW& @f ! DA | ribose inl )
; | donor stras ‘ ) :
i * e b . Ji . sl
L S
| RF
B
- \
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‘ Table 8 o , N
FFQQUencg of transformalion in the Rh. trifoli group.)
Doror |  Recipient . sfrains |
straing T I R '
"lap |3p by | b, | F |328a] N [T/¢ |x-sMm[x=vF [x-R [c-02"
b, [oooooy 0 (00003200003 0 {10 | O 0 [ooooo2r| — |} = | —
, { b, || O poo0035 0000120000018 000024 0506625 o;ooo'q 000027 (0000013 —-:i'_‘ — —

325a {0000 000055 | 00012 {00009 | 0.00085 ‘ojo'oo\z 0000H 000016 oooooke| — | | —

X-SM| 00018 [000023| 00036 | 000S4{ 000027 © 000145 o002 | ogozs. ~— | ==

x-RF| — | —-|ooma| — [ooo23| = |Gous'| - |ooooss joooos2| 0o0s | oo
- xrll = | = | = = =] <~ - |ooo o008 | - | —
) - The percent of the transformants was calculated in relation to the final number of cells

in the Tronsformed. culture. ”
’ Notes:- "0 - no transformation

e toctad .
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Toble 9 | A S
Phofodgndhic action of dges_ep phoges of Rhizobium.

ph. s 'OF Number AZUl‘ I ) Toluidine : NQ'Uh‘;lL" AZUI' II_ quth Acridine Methylene
: oge ‘ ’

. . of - . blue. |i.fed: | -green orange blue
RNizobUD Ghages |30 Jeo | 20 [e0 | 20 [60 [ 20 [eo | 20 [eo | 20 [eo [0 [ o
clover g | |7 |o 7 I 4 1e 1|8 o | 8 o 3

veteh | 4 |1 e {4 a0l s o |3]lo|a|o|2}o]o

alfalfa | 4 g (el e fafalofufsjul2|s |34

. lupine 5 o |5 2'3'0L|'2'54.50.2.oo
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JSIGIUD ui uquCUHD

| WIHI Szfalns O[ Rh /Upml Of R/T JUPU”ICUm CU/éUfE’J
beforehand on different media '

% %y

! 7 7
i : . A T
. 27
E b o ~
' %3
m e
L2 = -
“
L m ]
60 : |
- ) .
[

)'E CH HA GAT G A T YE CH MAGA.T & A T
e 9 p . Strain or. 102 C.
} Soybeans o '
Remark Content of Nilrogen magmfred 10
YE Thorton's medium with yeost extract ’
(H —-~ —-— -~ casein hydrolysa Yield of air dried tops
MA, —-— —e— —+= mslure of ommoucnds
6.AT —-—  —+— —-— of glycine,alonine and Lryptophan Content of Nitrogen |
e - —-——---glg‘ of tops
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