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( K i i n j c t j / t u í j i  n  in<i ' J 7 .  >3, J U S O )

J ’o r eharaoteri/.inL' t he ra d ia l ion-rcsistan t A c im t o b < i< 't c r  si ra in  FO - l ro po rted  in th c  prt v io us  
p ap c r (!',»•'<>), w * ‘ in\eM  i ur a t * m t (ln* st n ie l ure of ecll w a ll.  th c  e e lh d a r f a t t y  aeid  eom posit ion. and  
tho d e ta ile d  la x o n o m ic  ch a i ae to ris l ics. T h e  resu lta  d cn o lo d  t l ia l  tho < u • 11 d iv is ió n  o ce u rrcd  hy  
him p le  cote t r ie l ion w 11 h l ho fo rm a l ion o! a si i«¿ ht sept u m and  fin* int erm ed  lat <■ d c iis c  la ve r  beí w < v n  
thc o u lc r  m em hrano  .uid lln* p la t in a  m em hrano  ñ a s  scc ii, ih c  n ia in  lo m p o n c n ts  ot tho  c c 'lu la r  
fa t t y  ao ids w ere o ír  ii‘ a c id . pa Im it ir a c id . a nd pa lin it o le ie  aoii i, and  i ha i t he M ra in  was to le ra  n i to 
Kiilt and  eould  nol p roduce  ao ids iro m  ee lioh iosc, m e lilu o sc . la c ló se . and  ribose.

In  th(* p rev ious paper (K a i im y a m a  </ a l .  1ÍKS0), \\c reported  ll ia t  th c  ^ ram -no ira tivu  
Im c lc r im n  s tra in  I '(  >-1 iso lated  from  ta m p o n 's  co tton  sto rili/ cd  h y  cam in a  ra d ia lh m  
deno led  t!¡c* i ) ¡ 0 va lu é  of 2:20 krad  iti a ir  e q m lih ra tcd  0.(M>7 M phosphate  b u fío r and  
holon^ed lo  l he cernís . I cmm i o b a i ' U r  from  t he l a xonom  ic chara  el crist íes : (,’oecuhae iih ts 
(p lco n io rp h ie ), aerohte. nom no tiic , non sporefo rm in ir, ea ta lase-pos itive , c y to ch ro m e  
uxidase-neirau ve, non-ferm eut at i ve, res istan ! to p em eillin  t h \

I n t  his pa per, u e deseri l»e t lu* si rué t ure of i he ecl I w a ll, l he eei h ila r  la t t y  ac id s  n nd 
th c  fu r th e r  lax o n o m ic  ch a ra c tc r iM  ics of t he s tra in  i'U-1.

Coneernih<: t he rad iat ion-resistant A c i t n  { o f x i c l t  t \  the re  h ave  been a few  papers 
[T í ¡o h m .i:v  and ( í i.a c  i:ím' 1W>S. ( Í i . a c k k t  an d  T i io k x u ;  v 1071, \V i:¡.cü  and  ) L \ \ i ' v  
]S)75). T h e y  repo rled  in d e ta il tho fin e  s tru e tu re  of culi w aíl, bu l no de ta iled  la .xunoin ic 
c h a ra c l crist ics.

J l l u t e r i u l s  a n d  n n - l h o d s

T h e  in l act eells ohl .dned f io  ni cu li \ \ i\ t in»_» u it h nu 11 iiMil l»i o t li fo r hour s at ’in  °V  ere íi xed 
b y  t \ w  j; ht l a ra ldch\'ile-o>nnum }>rocednn‘ <lcscril>i‘d liy  ( d. \ r  ja rr  and  T i  loa m ,í: v  (1 Vi ir»), 
A f lc i  <n>)KM{i|m:.' ni epon S I2 .  (Itm  s rc lto n s  w ere cu ! mi a id ira in ic m to m e  .)!•]( ) L  - Í IM  7. 
S e d  ¡on.i w el e a im-d u U n m a n \ i a« r  i a t c ,i nd Icad  cit ra t »■. K l r r l  t on m icrom  .i phs w t i c ! ¡ ik m  » it !i 
«n  e le c tm n  tn ii• roscop > .í i:t»i. .1 \ '.M  1(»0 S , o p vra t in^r at l ‘.'0 k\ an<l a l instl u n ic t ila l m a^ n ifie a t ion o i

'I 'lic  e c i l id a r  f a t ly  a n d  co m p o su io n  was d e te n a in e d  l>y iras ch ro tu a lo L 'ra p h y  in S i i im \ n / .r  iras 
e h lo m a  ío l  ¡ a ¡>h \ a npa r.\l lis h A M l ’ !1' u s in ,r a .‘i ni '..da^s eo ln u in  id' K>(,n d ic i h\’Ien e- ;:lv< o I .s iaainah- 
e«i.it cd m i M » I nu me-I» « lu oihomm I» ( i A W  nn der a n isoi h-rm a I n in  a l -UU ( 'l ‘!i x >a m pies f( u* lms 
e liro m a to ^ r ip h v  u e tc  ]M«'parc»i l*v lite  m e ih o d  rcp ia  led  in th c  p rev io u s  pajua- (N is h ím c i ia  d  a i .

T h e  ca ilio tt  a^ ^ inu la tion  tesfs  u c re  í .h i Íim I i>ut tlt*  follow in;: m e d iu m : N II.N O - ,
U . M ^ . S t ), ■ 7 u  ( )  N a t 'l  n.n.V*,,. K, S U ,  • 7 11 ,n  U .U U I",,. ea rh en  -.^unc I " , , .

]»11 7.n. ’l'lí-  o\id .\l i n i i l i  m u  n ia l  ion li-sts vmmc c a rr ied  ou l a c c o n l in 1.: lo  i h 1* l i r ó n  an d  Ln i-^nN  
lu e th o il T h e  n U ia ic  icd m  I ü h i ic s ts  w , r c  p ctlo rm cv l }i*r l>olh «• nec in a te 'iu tra ie  m cd u im  a i:d
ca s ito n c  n i t i a 'c  m cd n in i. M c th o d s  in i 'e n c ra l ■ u c tc  empl«>\cd in a l) o lh c r  t('sts . T lt ' o p iu e a l  
le m j'c ra  l iit •* ti t  im nu ! ii w as m ra s iu vd  a i l c t nn ad 'a? u>:: for I hom   ̂ m nu 11 icn t hrot !i w il \ \ '! o \ 
K n ^ a k ii  San..:\o  T i'in p e t.it  uro l i r a d u ju  A iiu ic l T N  a. C u h u r is  w c iv  in c u h a lc d  at ^u V  oxeept in 
t ho caso ol t l\c * cat}>.'r.i u :i «■ \ est fo r luow  t h . t ¡ na ni no pl u.-* c\ t o ••me u it i lc n l  <'t 1 ).\ A was ca le ída  l od 
from  t he m cl ? mv 5 em p i- ; ( u r<' iT m m t  pul u h«i l A . i .vsts ol mt act oel ¡s w as dm io l»\ sod im n do - le- 
* y ! su lla te  ( M 'S )  ;>( síu 1‘. '|’h ,‘ ]m : ¡fu al loe. of D N A  w as p e ito n u cd  hy  ite- p l l  plvciio l h u líe r  
t re a tm e n t e l S v i i o  and  .M tri:\

’ ) P ir s e n i atldu-.s- \ a i i ¡ i t ia !  C o m m i '-ion of A to n d e  K n e rr.v  o f A rg e n t in a , lu l tn s e  !>ouree of 
Ju u h u t io n  ) \  j» u t m e n t, \\ . i a lu i la d o r  M-.a», iltu t ío s  A ires , A rg e n t in a
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F i - .  1 (a) .  M ¡vi om a pli " f  i ad ia í  ion-rrs¡>tan1 st ra in F O - 1 i;! o\\ n af í  ( M i  hr at JJO CC  <>n mi 11-¡im» t a ira v 
m rd iu m  and  s l a m r d  l iv  n v s i a l  v io lo t .  K lon i/a tr  fo n n  and  p lu m p  form are  srcn .

( I i) .  K l r c t  i on m km o-, ¡ a ph <d i Inn s»<t ion n! rt 'lls oi st m in  K O - i .  ( V l l d i v iM < m  1»\ consi r i < • t n >n w i u i  
fonn . i !  init <>í a sep tum  (*) an d  í i l n i U  of m u l t a r  iv^ ions  (n i  ;u v  si-rn.

( r ) .  K i n t  ron mict-o**!-a pli  ot Ww  s i  me st ra m. I n l n  nu ’dia  lo densi* i a y r r  (d ) hv\ wih-h out i r  in r m h ra n e
(o m )  and  p lasm a  m<Mnl>ranr (p m ).

J h s u l t s  a n d  ( l i s c i u s a i i m

T ile  m icro jjra  ph of I lie si ruin I'C ) - t s la in rd  liv  r r v s ta l v io lr t  is show n in 1-' i lT .
T h r  ce Un ii re ro o - i. e< irru id  rods or short roí Is, and o r rn r  mosl ly  i n pa irs a nd o rras io n a  I- 
ly  i n rlon i;a  I rd  r r lls , T h r  r l r r t  ron iu irro ;;ra  phs of I hr st ra i n a rr  s lm v n i ti I •' i lt . I (!>' a nd 
(o). I''i;;. I 0 ')  :;ho\\s < lint l l i r  r r  11 d iv is ió n  o rru rs  liy  s im p lr  ronst r ir l i< m w ill)  t lir  fur- 
inu tion  of a sln ;h l s r |itu m . ’l'l ir  f i l in ls  of th r  n u r lra r  rrL'ions l ia v r  lir rn  d rm onst ra trd .

F i|I. I ( r )  shows l l i r  i 'V M rn i'O  of m i in t r rm rd iu te  dense la y e r  l i r tw r r n  th r  o t i lr r  
ín r iu lu 'u lir  and t lir p lasm a iiirn i lira n r .

T h r  m ain  ro m p o n n ils  uf i h r r r l lu la r  fa t t v  ae ids in th r  s tn u u  F0-1 w rre  o lr ir  a r id . 
pa lm il ir a r id , and  pa lin it o lr ie  a n d  (T a M r  I ). 'I'ln s i esult ro in r id rd  w it h t h r re s id ís  for 
A c i m  Inlmch r  s p r r irs  r rp o r lrd  m our p rrv io u s  pu p rr ( X  IS III MI i; A t i  a l .  11I7ÍI).
li Z. Alljr. Milai'l'K'l., ImI. j  I, II



T h Ido 1
(Y lh ila r  f a l l y  aeid rom|>ns¡t¡on of rad ia l iiiii-i'cNi.staiil Ac i i i d i i l mch r  FO-1

K a t ly  uiáds j K a lio  of contení ( % )

1 lodoeatio ic « c id ■1,1
’IVl r .id i'c an o ic  ae id  ( t ’1<;0) 2.!)
l ’a lm il ic aeid lili. 1
l ’a lm ito lo ir  ae id  ((V,:i) is.:i
1 Ic 'p la d cca m iic  ae id  ( ( \ r 0 ’i’
11 t-pl a d cccn o ic  a cid 'i'
S I  ca r ie  ae id  (C ¡a;(J) 'i'
• )lc ic  a c iil •ID.2
lá n o lc ic  ae id  (C 1#;j) T
l 'n id c j i t i f ic d 1.8
l ' ' a l l y  ae id  o e c iir r in y  in  n m o n n ts  Icss (han 1°,, are dciuilod by T

T a x o n o m ic  eharae te ris t Íes of ( lie  si ra in  KO -l are as fo llo w s : Cocco id  ruds 0.(1 lo  0.7 
l>y O.S to  1.0 um . p leom orph ic  : 11 i 111 n | > form  0,S lo  0.!) liy  I.2  (o  |.s ¡u ii, e longu lo  colín 
( lf> ¡ j. 111 o r m ore). Non-spore fo rm ing , non-capsu la tcd , non-mol ilo, g ram -negal i ve, non- 
ac id - fas t.

2s u l r i o 111 ag a r co lon ias : c ircu la r , sm ooth , s lig h t ly  eonvex , cu tiré , g lis len in g , opaque, 
yo llo w ish  g ra y .

.Xutrient, b ro th : m odérate  g ro w l h. In r li id , pc llie le . s lig lil sed im ont.
.X u trien t ag a r slant : m odérate  g row l h. f ilifo rm , g lis len in g , opaque. vc llow is li-g ray .
(d u ta m a te  ag a r s la n t : m odérate  g ro w tli, f ilifo rm . ye llow  isli-w h ile  to palo yo llow .
L it m us m i l i ; : ae id  eoag idat ion. n o re d u e t io n  of 1 i t mus. Indo le  and In d ro g e n  sidfido 

nol p roduecd . .M ethyl-rcd test and  Yogos- I’rosUaucr ti'st : negativo . A e id , lint- no gas 
from  a ra liino se , xyloso. rham nose, ga laetose , glucoso and  m annose: no aeid and no gas 
from  riliose . eellob iose. m cli liiose. la c ló se , fruetose, m allose . sueroso, (re lia  lose ati<l 
ra ffm ose. A ra liin o se , xyloso. ija lac lóse . fn m a ra le . aee ta te . e ilra te . m a lo n a le , su ec ina te , 
la c la  te. l.-alanine. ieuc ine . a rg in in e ,g ln ta m a te , aspart ie ae id . asp a rag in a tc , / ih v d ro x y  
b u ty ra to . tr id i'e an e . hexadeeane. kerosene and  e th ano l a ssm iila led . Uham nose , glu- 
eose. m annose. ce llob iosc. lac lóse , sucrose. treha lose , m allose . raffm oso, ad o n ito l, 
d u lc ito l. m a n iiito l. sorl.iitol, g lu eon ate , /J-alaninc. decanc and  m c lh an o l nol assiini- 
Ja ted .

(¡e la lin a s e , uroase, p liony l a lan in e  deam inase . ly s ine  d eearlio x y lase , o rn ill iin e  
deoarbox y lase  and  cy to ch ro m e  o x id ase : negat ive . C a ta la se  and arg in in e  d c liyd ro la so : 
posit i ve.

N it r a to  reduoed to  n ilr ite  in sueeinate-n il ra te  m éd ium , l>ul nol rcduccd  lo  n itr ito  
in casil one-nil ra te  m éd ium .

l ’e n ic illin  res istanco  ( 1011 J U ) :  pos itivo .
Ila e m o ly s is  (sheep lilo o d ): n egativo .
O p tim iim  t em pera l nre ( I 'ig .  ’2 ) :  '11 to  30 °C .
.Si rict a c ro liic .
( ¡na n i ne p lus e \ t osine con! o ni of I >XA : 1
C o m p arin g  ll ie  d a ta  of s tra in  !•'()-! w il l i  llio se  of the typ e  s tra in  of .1. c a l r i x i a  Iicu.h 

A r C C  L’.'iO.V) tlie  m ain  ta x o no m ic  d iffe rences can lie show n. l'X p e c ia lly , the fací t l ia t  
l i le  si ra in  I-O-l cotdd not p roduce ac id s from  oellob iose. lac lóse , m elih iose and  ¡ ¡lioso 
is im iio rta n l in (he  ta x o n o m v of the A c l m  I u Ik i ' I i  r  speeics. l i t e n  and K i;i:s r . (IIH iN ) 
repo rted  ll ia l I l’O s lra in s  of l l m h r i m i i  <n> ¡I m i  m u  (.1. ct i l rnuct  ln' t i-s) p roduecd acida 
fi'om ce lio I lióse, la el oso. niel] liiose, and  ri bosc. (< I i.a k l > I i f1 * 7 I ¡ rcpoi 1 ed t lia ( J .m  st ra ins 
oí .1 r i i i t  h ' h t n i i  r  i n n l r c . l  mu  (.1. r a i m a n  l i n i s )  prodneed ac id s  irom  laclóse . X  is il IM r  HA 
and  I i z i k a  (l',»7l¡) r cp o r led  l l ia l  the three s tra i i is  of hydrocarhon- ii l  ili/.ing, l l a v in



T c m p 'r a tu r t  /  ’C )

K i^ . i .  (» i o\v I li of i a d ia l ion-ri’s is tan t s trn in  3*’ O -1 an d  lv |K ' st ra in A T (  T  of A ‘' ¡  n r t a h n r t r r

c a l r a a n l i n t x  a í t i r  lt¡ l ir  i i u n  lia  I ion at d if fr ro n t  t m i  perat m es i : si ra in  J ’O-1. o  : st ra in  A T C C  -!t( ».■>.■>

m icloot ¡d r- fn rm iiii; A c i m  t o l n t f t r r  a i t i l n t l i t m  (.1. r u h ' o a r r t i r u x )  produccd  aeids from  
liu 'tosc u iu l n lx iM '. Imoiu tito negativo  react ¡«ti w ith  t hcso su^ars and  t lie rcsist aneo 
to  su11 and ra d ia lu m , wc consid cr tlia t tln* s tra iu  KO-1 sliou ld  he und iT stood  to 
ri'pri'.scnt speeics scp a ra tc  from  v i. c a l c o n n t i r i i s .

T u  b le  2
D i fU iv i i t  i-hiu'm-U'ristit's b c lw i'i'i»  rm lia tio n -ves is tan t A i'im iu b n r lu r  FO-1 an d  A .  a iico tir i ticus

a t c c

O x id a ! ion o f : 
n -U ib o sc 
( V llo b io s c  
l.ne to se  
M e lih io so

A ss im ila t  ion o f :
T r id e ia n o  
11» xaderillH '
K e ro se n e  

l ’ roaso 
( ! r la t  maso 
Kas\- Iv s is  Ity  S I ) S  
< !ro\\ 11\ in ó ",, N a l 'I In ot h 
K m lia t  ion i t m Î .i i i i t  
O pt in ia I tem pera  I m e  f <')
(.« ¡' ( J  eon ten t of l ) .\ .\  (m o les  " „ )

A ’i ' c c  2:>o:»r>

:to to :í :i
•i i .o

FO-1

+

'2i lo :t» 
41.5

K r  ( Y  r e  l i e  os

( í i l . . <¡. I,., 1(17 1 í 'l ia r .u  le ! i/at ion of non fe rm e n la l ¡ve non fast id ious ¡.«rain n e g a tivo  b a e te n a  
o neo un te ied  in m edien I lu c lo n o lo j 'y .  ,1. <<(>¡>!. l ia e te n o l. ,  ; l | .  Hl'.'I l i l i .

< ¡i. u  t u r .  A . ,M. and  I m m s i.K \ . M . . 1 I iliili. I d ii i a i a ld e liy d e  11 \ a l ion ot y,ram -nej;at i ve b a c te r ia , 
•i. H . m ierose. Soe ., *V>. -l-UI ló il.



( í k a i k h t ,  A . M . a rd  'T ni >k M . i: Y . M .- l.. IU 7 I.  I''in r  M r m t n n ’ and  r a d u tu m  rc s iM a n tv  in A t i n e  
f i J m t ' t t ' i ' : a i om pa 11,;nn *»f a ra n ^ r  *'f M i -un *. •!. < v il. S r i . ,  N. 1!) I I .

H r » ; n .  K .  a n d  L i  í ¡ m > \ .  I ' . .  P A V l .  T l i r  t a x n n o m i c  s u m m I  u a t n c  n i  í r i i i i r n l  i t m '  \ t * r s u s  o x i d a t n c  

f n r t  a  J m l i ‘ n i  o í  c a  r h o t m l r a  t r s  h v  v a  í h h í s  u n í  n i  n < ,f_r a  1 1 v r  f i a i  l r t  u . . 1 . K a <  h  n «  •! , I J I » .  : N  - d ,

)  i r i ; i t ,  I { .  a  i u l  K  1. i > » . K . .  I ' J i ’ S .  A  t o  n i  p a  n s o n  o t  I >t  i a  n i s  o l  / i t t r h  t 1 »  m  n  n  i l m f  m u  S i  t i  \ r  l i  a n d  

11 a  i '  i u : k  w  i t  l i  1 l u *  i \ | i c  s t  i a  n i  o t  t l n s  i (  s .  I n t . , 1 . s \  M . I > a c l  r r i o l . ,  I s ,  i .Mi 7 L’ L' l *.

K \ u ; i  y a . ' j K . .  I . i : m  \ \ o .  1 1 . ( N i s i i n i n u .  V .  a n d  I i / . i  k  I I . .  P J M K  U a d i o  i v s i s t a i w v  <»f a  

U i i n i  n r i ; a 1 i v ( '  i>a r !  r n  i i  n i . / .  A l i ' . ’ . A l  i K  i ■ d i l u í . ,  l í f f .  ( l í *  I .‘i —.

N  i s i i  i m i  k  a  , Y . a n d  11 v.\ n  \ . I I . ,  I ‘. *7 1>. M u  r o l i i o l o u  i r a l  .si  m  I u s  o í  } M ’ ( i o l e  u n í  a n d  n a t u r a l  u a s .  X I I I ,  

l i l r n t  i í u a t  i o n  o i  l l i r  f l a \ m  n m l < o l  i d e - l o i n m i u '  1 »a < • t *'  r  i . \ . . 1 . l m n .  a | » } d .  M n i o h i o l . .  ‘i * .  7 ‘J -  M ,  
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