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‘•‘.bot c u t  111 1110 Ct I ’ . C l  4 1  l i t )  j C of  I C  st ;u d i ( ’ : - , ;i ’ Jo l I rc ~~ w i t h  i ~~~ ~~c t  1 ‘i’ ’
c e I lu l , e t  s u i c f r u ’  ion .

C-” )ICl~ ‘s  i t  i( ’ !~ ~~~‘ i i  n ‘ 1 ‘ ‘u :  I c  -fc - i r i in ( l b  ‘0) I ~ ‘j ’~~ ‘r ;; ic d - ‘ ITU j r
o - i V i c n of t h -  c ut ’  r c ; ’ ’ 1Iu1~~i :‘~~‘r’fc i , u t ’  I N ’ ’ ived a ~~~~‘- c t  ( 1(01 of - I f ‘ -~~ t L I d .

I - l i  -SI I ~ u 1 ‘c : j ~ j  C : ’ ’ ;  C l i i ’ Hi  - u i t  ~:t 11 i n ‘I’, ul 1 o:; 1—V I .  ‘1~ c i - ’  ci € ‘Jsl vol
(I S it i t i o S  c~ :s’~ - r 15 i l l ’ ; td icc I , l /~ - u r n  r u s s  ‘ l i t i O l l \ ’  f l i t ’ !S1CNI foi ii I - t r a ins
stu d i c T i .  The rel it~ ivi ’ ir i t c iu s i t io r -; ( i f  each t ’ f l t i t ’  ore ( 1 -  f t  c;reflt howev ur ,
t I l t ’S, ’ 5, 11ft ’  ( S } 1 L f l - C c ’ ! - l  ]fl ri ICi t _  1 5 4 ’  i nte n s i t  iou ;  of i q i vv;~ ron u y s ; i t  ion fr y - a

I I I  b species ‘~oro j  [S ) observed when : i l l ’  j oct od to ch- inn’_c; in s ;o of
cells , S utur e of cu lt ivat Ion rc~td i un , IS ~~~~ ‘ I i  as t o  ill ’! ph’1,’si :‘, i l  cher -u n u l
env i rc ‘usuci t i l  ch~ rc ’ i t - : ; . i’k h uve n~ide c’~ t i~ c :c i ye i t  Li ‘~ g c t - - - , L .sc~ b f r u c : —
t s ) r l 1~ 1 5 1  UPS by colruiin and t i i l l l — 1 ~’1yor (F ” i ’i .  1) ‘l irc , I T t o - T r s l c -f ’ ,I , SCu l ly ’ S—

i i i  t - : - : t i , i c t lolis , and co f o r t h , 1 ! ; c c ’ I r - ; I t e  ; ; ‘ .‘ cif i c  c~~& ’ c i t ~ :; of 1,1 0 , [ s i t

to SC: avail. ~ iernicai diffi ’r encou ;  of each subf r un t ion re ‘:bse r s’od only
in the chin- ~es in ri ‘Iativ ’ intensities of the t n t  V. b ’ ;  coniprc c c  U - ;  the
ind ivi dua l IJ~S S UD f t , i c t 101 ’S. h t )  s l a x : i f i n  : s ’ n ] c ’ ; ir i ] ‘ l l f ! , - ! , ’fl ; ’( ’l  U I n l I i , l
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for ms and t. i 1’ ‘uuus- r  degree those with va rvi ll - ;  r is~ to: ; of ir , ’chronhobj c

- l i i i  ic c x r t  j on u ;  of 1J’S nulevul (- . ~/ C ,  - r  ‘ - i r ’ ’  i i  so - [ ‘1  i n i t ’  -

indications for  the exi stence of ntmi rous id f i t  l u l l - I  I Ol in -S I - c ’ - ; ,  I ! - i~~ii - ; :

in’vl id -il w i t h i n  the cell wal I sLru ct iir c ‘s but we th c~ 105 I t  L o l l ; ;  St’Hc ” ;—
bling fraqn~ nts of the classical UPS r,rc i cnci lo . ! ( : ; ‘ r n h M f i C ’ , ;  I ( i i f f , ’ l - ’nc’sS
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During the course of our study wi th the 110 , we ct U~l l ’  c I  ~~~ k ’t ,u i led
C(~~~~OSi V ic’ti  01 the c’~ ip u  ;ul t ’  surrounding 111(1 f A r  1, 11 ,3 i f l U t  ‘I - i t  ( N I  Wi t h the

n ’i l wa ll .  ‘ lT~ c x~:u i  c c i i  i t ’  I : ; cc~npr i s ‘d of t ~~i ~d ’sit i s ’, 11 pro I t . 451 flS , C e l l O
of wh ich 1 f l o r r ;  I resin the  of ;}uer by COfl I i i f l i ng  an ol j qc - U I ]  m t  u n .  i i , , ,

ph’ s LCd 1 and chemical proi erties of these proto ii;:; Wi i - i ’  I ’cH’ r i i  ‘ I i l l
d t ’ t , i  ii rind woo ’ subsequently published (3. Ilactcriol. I i  / (197 1) -P1)
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erizt ~1 and i l c ’ c ; ; ’r i ha’d ar~J also publ i shed (I3iochirn. i3iophys. Act_a. i
(1973) 173).

A grea t deal of tini~ has been srxtn t on the acidic polysaccharide
f raction ( APS) and effor t  is now underi~ay to obtain financial supj x)rt to
coii~i1ete th is  ~~ rk. The nu1tirn~ ’cies con~irisinq the APS fraction con—
tam specif ic  colTq x)ncn tn; that wi l l  seroloqically cross—react wi th
anti—F 3 and those that wil l  cross—react with anti— T ,PS . The con~ r u;i ti or i
of the APS is hexoses , hexuronic acids , sul fates , phosphates , and a
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or- - - .1\’ , I L l J . b l O  in the growth support i i in l  I
In IJ i t ’ courc;e of the study we foi~~’ i  c : 1, , t  f h’ i-i ’s ‘~~~~~

- ;  - ‘ha ff ’ l i ’;s I 1_y
scsi l i t  to t f x ; ~;c ’ tj- ;,mt normally occu r i n  a1.l c o i t  - I n c h l i a r
is sr - ‘f iv ’. ’t’, . ik ~~ ‘ver , wi - , ilso Ii cufl’ Al ’S c c x l i ’  ‘t j u c t u I t , ’ c c l i  s i c u

u~~’ti c r~ n l i d  that or iq ina l ly  conta ined h O  Ai-’S. In t h i ; ;  ‘:, s t l e e - t i c  c~~~~f l i ,
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c l i’ 1:10 cultures. The contaminant , iden t i f ied as ‘~~~ . c ’; - - uj  t , s ! j  / - I , ( 5 5 1—
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s’n I_heir in  rt~c r t i C I  . This is the fi rst d e f in i  I i -n ’ ci t  ‘I u o f l h ; f  r at ~iOn of A ’ S  P c -

svnt__ Iiesrs in hau n t ’  ‘r -ia . Pun f.ied cult~ur ,  ‘s r ‘f Y.  c ’ ’ -  I , ;  ur n’ ‘rued leo // ‘S.
~ , u r c , ’ currently in the process of charactccrizinq f _ i , ’’ /-J O arc ; - -~ f ;;

15 115 S i l I t  , oc c u r , and I ’ s c - u - i c - w u r i u; ; ~~f f  c r  th i s  is C1c( ’~~5l I i ;- 5 5( j  W~ .‘,‘i i i  11’
,ilele to complete our ~~t c i c~~’ on the c’h’ ’i’c i ;- u l c ” i c i } o ) S i t i c i ;  ( f  A l’ S of  

~
‘ . ,~,, ‘ ;- ; i :: ,

l i t  01 in rx)rLOr at ion . We feel th~’it it iS a st range ( C 0 ] l C c i ’j c ’ l c c S ’  t h i t  A c ’S
I I , ’ u ; c n ’ n i f i : ~i1ly inco rporated into Y. c - - a ’ I ; ;  ‘ ; , u ) ] d ;  , i c c I  ‘ , - i t  ii, c - ’ ~~~~ a

u- c o - in, i c uonstr ’jnt cDntami nat _ lor i i~~ i c ’t 5f l  h i t  ‘ ‘x l c ; ’, u ; i n  on’ i ; m l ~l a - Ii an organism that has the ;c n i r y ’  it ’ll L t ’ , -’ I i ; )  r’.’l i - .h’ -usc s’ ~P
than tub ’ fact that the A C S  s r i - -  ‘;‘ % ‘n ld ca i lv  Ij in - i  0 c ’ s
- ri’s trichioroacetic 1 i d  c ‘s tr ,  I ; ‘t i c - c c  r u m , ’ “ [ c r - u  ‘ o i -n - a’’ c

n; of its role remain uncli- ir - . Fin .  2 -/ 101’,’;; i / I c .- cy d  - u ,  c i
-11 ;]  ;i cec ’ ip i t , u t i ’ ipd ’t ~ c i c ~h t o  v i u U l , 1 1 1 5 1 n 5  t ic ’ ’ -‘i’S Ofl t~~;~~ ‘ ‘ c u s s 3 ’ - ;  ‘- i j f ~~

he 01 ic ills  b’, electron :rilcro;;cop’,’. I - i o n  t J ;i s  dat , c  ci i’ ’ Or Oj ’ ” ’’ S l e t
51k’ P.1 ’S h a s  i s t :u i ’ ’t - ir al  role I ’ e r ln i r c s  id -; a mi -r sxn c ! cd ’c ] I e  t h e  t r s n r ; ’” - c  sos
t I  - car.;  c i i  f r , cccl i  wall .  The nature c e f t h e  chemrcai ‘crii t .s-n V ~-c
‘ u l i t i t  lOs : ‘or -q r i 5 i’;q I - h O  lIPS fraction si:~~ oc l :; this i n t _~ -i - t ~- ) I ; ( ‘:‘ , c L l e  V I I I

F’ ~~; . 2 uS 1 3) . ‘I’beso data i 1 ( c i 3 J wi t_h I f  ce c l  i t  a now ;in f c i  I ing ci  I .h~ u:
l i t  )r , i t  ‘cr’ . , supr ortr ; the hypothetic ir~ x i ,  ‘1 f i r  4 ‘117’ lu 1 ‘ 5’ is i ’ ’ ’ ;r c -  c f
5’ ’ - O j ’ ;  Sl’~~WI) i n I- ’i (j . 4.

l k t  ( ) i t lV  is this d ata showinq structura l evIdence for ,‘c2S In  ‘si --I l
c: ” t - i u t x ’  and scx ;tcific rc�quirerii nt prouerties by 1. ,I ’ ’s ria  cells , it

l ’ s l l c d r m l ly s i l l iest_ c; that AP.S has a functiona l i -o le  as w e l l .  Coiiso’~i i ’r:t 1y,
I I I  l i i i  t t ’ ,’ t ’  ‘ ; : t  were conductaxl t o  do t ’  ‘ i l u i l  i c ’  i f  I f i ~ A T’ ; -; i n f l c m e t c , u, ‘d - m t  ho—
qc ‘Ic 10 or invasive proi)cr t ies in Y . ,c - , - - ;  i - c  ‘ “ ‘ I  Is adapted to 1,1 )  i c r it o r ’ ’
media. T’ ~’:f*;r 1ments wit_ l i Y . ~‘~‘s t is  were 5101Cc f i j ; r t s ’oi with f l u ’  cu!rvu ’n ‘j o !
cc ’ ‘lectivcr COntami nants , P s .  mal t-op h i / i s  i’~’c , o cr  c’oniui’r ci ‘ i l  Ly uhf-: in ’  of
1’; ; .  r n s l t op h i .1 i i  NItt stra in , or their Al’S prod ucts. Those d i S c s ic
c;ha ~cu i n Tables VI I I  and ix.  The c h i t -i show i i , i t  V .  t ’ ’; :t  I:; w i t h  1” ,
ri -u I t~~ p 1 c ij  i i  195 , natural. contaminant of 1’ . / c t ’ , ; t  I c ; ( ‘ t i I l i J r t ’u - I i f l  t h i s  l u ix ;r ,i—
t ory , or it _ c ; autolysate , are effect ive in i ’t c lc ’ r in cj  l i c e  c’p usu t 5- i c c ;  ‘ i r e
letha l in mice .

‘th e cur i ous point: in this labarator-y i f-he ocr; i i  r’ ‘ri co.’ Of T’ ’ C

ms ! t - - ; c i  1 ~~i as a contanunant: in our c l i i i  I , i ~~t ’ ; ; .
The c -;~x~ - ’ i  f ic  mints a r t ’ :
1 . its the on ly  COntaminant iI ’t ’ N’ t ,n! in  “ . c -a t I ’ :  o r i i i t ; i r ’ ’s .
2 .  we 11, 1 51 - l i - f  o ’ct’ xl  I t in  vu i t  e i r  o ’ ; :  r u  t n t - i l l  i - n  I i n  U l i  l ,c1x ) i , ’t ’ r ’’

as well is others but only r ut I c r  : i le”’ 1 ” S f C h V O  St lha’ i l ’i t ivotion .
3. its the only ha i cs’ t er — i  i_uii t c i i -  wI ; ’! Aj~f l , i r ’’ ’  I c  c ; i r y j  ( e l  t_ ha n i r i c  -s - t

I l l !  - i c i j i  i : l l & N I )

I 
_ _ _  

_ _ _ _
- - - - 

- -d -~



‘i . t I n t  V .  u -  “ c t  i s ”  d ; c ’t ’ks A1 ‘S t o  o c  c ‘ci i cr’ - c ’ ~ ~ l i i .
~~~, t l c , ~t b j t , c ’ ; - c t - c  I u r c ; t  c c ’ ; O l f ’ n f  c r - f  i l e  ! , m c ’ t ’ ’ r i , c  t i c  V .  ;,‘ ‘; l u; ~~ l —

tunes ( hu r l  . Rs~V .  5 c c  ~ 3 1 ;( . ,t 1 9 / , , i .  ( c i i ) .
lt _ i_s ~-~‘ry d l l f i c ’cdf P c  in i t i a l ly Show I: : . ice ,,] rea l , j l i a  c r c  Y .  

~~
- n t i s ;

c u l t _ c i r e s , ;- ;c x’o ’ i , m i l ’ ;  when I” ;. i t c d ] ? - e ; - i c ; J j , m  I c ;  ! ‘ l d  in ‘jo- r i  low 1~~r ( u4 ’c r , J 1’ ~~
-

; i : i r l c c ’ r ‘c i i  fj ’ ,’, iLj o~ . I eel c~~s c l t c l ’ ’ n t  t h c ; m t  t 1 c ~ ’r - t ’  is ~ r t ’  l i t  Id ~c c : ; ( c i p  ‘ x l  W er e
/ 5 , - S I ’ ! ! !  - c c , . - :  - I l l , ! i’ p - : i nj s  , i ~~c l  I Suit ( 1 C $ ij f lj t ’ ’d  t ’ ~ ~~~~~~~~ i t .  h i c  -~~~

- c ~~ ~o~I i t t  1< i t  cs -
‘ i t  c - ‘ 5 ( ‘r i ’  c i  ; c ~e 1 c ‘c ;n c I ‘~ l u t e  ( c i  a t ‘~‘ t , c i u , i i  1-i -

1 : - - ‘ c - m U , ’ ‘-‘ cc i t u e  . cit  ac u c r u , ; ,  t c ’

The ic sc ’ cv -r’.’ of  c s .  c ’ c e J f ’ ’ : i c ; l  c c  111 1. pt -a ! is  , ‘j l t iu ’ -s -n x ’~ ’ - . u .  H
.c~~ f / i  : ,~ ‘ N : c ’ i l l ’r~’r1-sc - c i ~ AT ’S , c 1 i 5 r u 1 b ct c~~h nu i r  rec;cc,s rc ’t i  uroqrrcm t - nr  ( c ’ ’ t ’ l  ‘5110’
s’ - ‘ i s  . l a r s c /  t ie , , f- , ’fl c i l ”  Of I t c i t i x i  S t , m t t ’ r  An-r: 1~~’u;c- , mrch  Sac - c o r t .  Arc
- u c h ’ 1 c t j - -

~ e , i l  ‘ -‘i - u t  w i l l  l x ’  ‘ ‘ u s c ; ’ ’ ; c t  c u i l y 1 ( 5 /  j x - t c , i , - ’ -  f i r  c ’, c c ; c rc , -;-; of
I I  F - ci,tsi c rccx l . t’,~ in ’.-’ - a wealt  S c  c i  - I- c i . - ‘‘ ,,‘ s ’c ’ 5 ’. c- - - I WI P c  :c ’  - c ’ ~~~

- -

i l s i - - I. ;, ;; , i r icch  ot which is ~cresc ’r it ly ;l r s crt:j cu i~~ted h i t  i t  i s  ‘s ib . ’
; , m t t i - r  of  t :n~~- l x ’t o r c -  I~~ co~ c. c i  r ’-  the r r s ’ ’n -c, c r/ i r c f c c m ~~~ c t  on ,irc , i

c~ , - i’~ z i.~’.
,‘Jr s f cst I th , i tr we hirc’ j oc a u nmglme c - ;’ 1’stt cne f c c r  ;;t _ c i c l ’ ~’ i r c c ;  ‘ i t ~ h ’ - - u ; ; t _  oti s

‘t - c c f  the cc ct u i 1d l ’i c, i t i d  in vas i ve and pit  hoc rc ’ icic pr or x cr t i e;; ci t _ r c i l ’ ~ a
i u ; ’~:s!’a haict c: r i c t i c , , Y c r s i n  i c  i - c - s .  i s .  ‘these types of studies iwiv ; ip’x - :cl .

to l x ’  s f - i n  I ror ;c the ori ginal intent to chain— or sero—tyj xc plague str~ in .
i f - i t  it is ey, ict sly these types of stud ios that. w i l l  tu ”sccr it ; i ru i ly  reveal f-P. s
r - , c i t c .c for wh ich typinq wi l l  be accomplished . ‘/ ‘,k~ ar e coruvince’c l from I Pc’s-s
cr 1 i c h ’  -;; t hat  t ’.’p i i r j  of Y.  r - - - s ; c’- i s ;  s t ra ins  w i l l  rent l x ’  ~rmnc ; c e i ’ q c i c : ; r c n l  11/ c
s u ;cpli - ’ ex ; ]cc r ’,u t i on  c c l  soi~~tic cellular t ’ r u t  c t _ i c ’ s .

1 H
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Fly . 4. A n~x1e1 pastulating the structural relationshi ps of macronole-
cub s of the envelope—cell wall complex. The simple proteins
( c f  isoeloctr Lic paint 4.85 are located in the trost exterior
partions of the envelope complex , with the qlycx)proteins of
isoelectric paint 4.65 located in closer proximity to the c( ’L l
~ i11. Carlohydrate nr ieties are represented and shown to i .~-
associated with the ch~~ica1ly similar high nolecular w e ir ; I c r,
acidic polysaccharides occupying an intern~~ii~ite location
between the envelope and the cell wall.  Interior to the i i i c :h

• nolecular weight acidic palysaccharides are low rrolc ’culat’
weight acidic palysaccharides which are structurally S ij ssil,ir
to liJx’)polysaccharide 0-antigens ~rn&I ;er ’ , ’i-’ I o connect the Iii c:h
nolecular weight acidic palysacchari- los to the outer core
r egion of lipapalysaccharides in the cell wall. 2n Ij acu- n t  to
he outer core region are the inner core T IPS building i -locks

shown linked b’,- phosphodiester bridoes. These ~r-s - in t cirn
Ii~ked to the lipid A ~~rtion of tho 1 .1’S.
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