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The action pattern and subsite map of Streptococcus mutons KI-R dextranase* 

Streptxqccus muh.s Kl-R~dextram+e is; thought. tib. modify,_.~d possibly to 
regulate the nature of the dextrans -~synthesiz& by the. ~ex&acellular - ~~gIu&s~i- 1 

transferee -of S. mulam?. Because of% ‘po~~ibh’.~nvol_~~~~~~cll“in de&t% ‘&i&s; we 
.&e ~&p++j_ :*+‘_&q ~~~&&~~~~this‘_ +&jg&~& :._. 3 )&& -df’; &&&$jtka; :qfif& 

saccharides. These data were used to generate a- subsite ~&tip”*’ of &_ e&&e _&& 

could predict the action pattern of the enzyn& with reinarkable -precision. 
_. : -'c .. T&&q&e' '&& ~@-jfi&d,-'~ :dae&d &f&r,: fro& :c&u_-fre f&&t= J&f.:s_ 

m&&&&R-&& li~d-*~~.in.biitdh~dul~~with..-~~-pH-.~~n'tained at.~_Q,:.~wo 

homologous series of: iso&altose. oligosaccha~des,‘. labeled:- u&b - ‘h~-~4C]$ucose ., 
at opposite.ends,’ tiere used.-& sub&rat& Zsotialto&‘sac&arides la&led at-the I&I 
_&u&g: t&&uus:~&~e’ $&p&d by : coupling’..[U-l~C~~~~~ose’: and. unlabeled -iso; : 

maltose ~&u&ride +zcepto~.Y by &a,:. of a”S-sluco~~l~~sf~r~~4. of-. S: :&_&& 
OMZ176; -Then-s$&& of these r-.i.vas SAfold-: than: ‘those 

previously. The Jabeled at reducing end’ @$tred by 
isoinaltosyl .residues: ~dexttari~: to With Artho- 

bacter~gZ&~or&is T6 exo-dextrauase.. 
,- I T&’ d&jests- used ‘to detci&ine .actidu -patterus. contained’.labeled-- substrate. 
(O%IM),- sod& citrati:buffer (S&A); and- ~zuimmt of .euzy&that~_&peuded o$’ 
t&.&e!of &:subsgat$ -b&g _&J8:i.ui :rj;er-;nl:fd;riisoinaItot~~~o~~ :‘(‘f&&) and .mi; 
aud o_(&i_u; ‘@er @ fdr.IM~~,,~Iri~Eiatioa:tinies.-(at 350 ati&frSi_jj.for J&LIM, 
w&k. in t&e range IO-60 ~mii1;3&&+s~ II$I~~aud~X~, ‘tie&5 ‘kiiges&& fo$ ‘$&iods.:up to 
24&d 3-h, respectively. kt intervals, aliquo@.v&e.boiled, ad a&lied to et&au. 
No; -3;M$Z ckotiatoqaphy &~er;‘a&i the..$roducts and,unreacted’.subst were 
-separated -by -ir$&i~ou. m&h. ~~o&haue+etha~ol-tiater (41.: 36 : 23) -.-aS’ described 

i e$e$here’j &t&oautogr& -were _th& : ‘prep-&&:..by;lj-u&g ..AJ&ay i. &u, %ud 1 after 
: excisioti.ofthe spot& the tidioa&vity of the suga&tiasx+mred by dq~d~soi&llation 

-I.s~~cf~~~~t~~~Bond~l~v~~_~~~q~cnci~ ,~e&o_bt#&d ~b~:~lo&&.he~r&tioi:: r&o: 



0.02 031 0.67 
aoo a02 0.31 0.67 

ti- : _ .; . . . 

0.13 0.52 0.35 
a00 0.01 0.13 0.52 0.35 

0.06 a.37 a44 0.33 
aoo aoo 0.~6 0.37 0.45 0.12 : 

a04 o.23 a45 o.2l 0.08 
aoo am o.04 023 0.45 02~ a07 

CtO3 0.19 a35 Cl25 016 004 
CL00 0.00 0.03 O-17 0.3+ 026 0.16 0.05 
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Fig. 1. Experimental and calculated bon&cle&age frequetici%..for S. hmfhs dehanase.~Q, &- 
Giucose residue; 0, “reducing” D-glucose &&due; 0, D-PKTJglUcose residue; ---L, -(I .i 6)-&D- 

glucosidic linkage. : : 
. 

activity due to each sugar (i-mer) in a sam~le/toml radioactivity in .t& &m&e, 
against the extent of reactions.. The slope of ~~h.hne.represent@* thebondcleavage 
frequency for the bond resulting.in &product of chain-length i; :: ._ ._ _. : ~_ 

The experimental bond-cleavage frequencies for TM&M,-labeled +t the -non: 
reducing end are shown in Fig. 1. Similar. values were obtained,for .JM, 5,. IA&,. and 
lM7 (not shown) labeled at the reducing end, indicating that_.multiple attaclc~~s~ond- 
ary attack on the products, and bimolecular reactions did not significantlylinfluence 
the product ratios. y.__ 

The experimental bond-cleavage frequ&ies (bcf). may be, utiI&ed:.by; a.tiom- 
puter algorithm to generate a subsite mapg.lo, .The $roqess {ofsubsim, -@rapding is 
basically a problem of optimization. 4 brief description, of the .#r,yS f$lo&. For a 
given depolymerase model, the number of. subsites, ’ $kc &sit+, qf. .the cat$lytic -. 

am@10 acids, and the experimental b&f are inco$orated i&the cdm@uter~algor$hm, 
The computer then fb$s the subsite b+ingh@&iti~~tha~m&mi&s~ &I$ of s@are& 

of errors, Q. For this investigation we tiefined e- .by EQ.., 2 ; ._ 

Qbcl = T W~(bc&,,,_ -.bc&& ; _-_._‘..: .I: 

’ { :Y:, :. ‘.I. -- _. : ._ .,: 

;. ::.- .._ ..: c ._ ‘: ‘-:.:.:(f). 
: _’ ‘. : 

..,;: ::.: _.._;; ,,:.I ;:_,.;, _.I,:. .,. 



@I&e fme energies of the N&&S &rked x &e optimize&by_&‘.x&&x algorithm to minim& 
._ ,. 

informdon d&t ,&e two sites adjacent tq the 

catalytic site. CModel number indicates the mimber of ~ub&&ptikized (top number! .uld &e 
numbei of the subsite to the &glk of the catalytic site (bottdm num&& ; 

i. 

two. depo$m?rasi models .do not have signifiGantly dk&ent Qmia,bcf values, as 
judged by the P test, thti ‘one having-the smaller number-of subsite+ is -fav&edg*“?. 
By these criteria, the 9/7 model, h&&g 9, s@&.es and the catalytic site to the left of 
subsite .7, giv~~.the b&{:fit to the,ekperimental data. I. .:-,: _.-. .-. . . 

: .‘-:_- T+-‘6$ik&ed.binding-energie$ for $teS- I-V and WI1 and IX for the $7 map; 
a$ calculated by the-comptitkr, are ‘shoti in F& 2; These ,&&lixi~ aflirGtie$ arcConl$ 
tipparenb- as th.6y may contain a contribution frc+i micro~&opic ~&cc$@cient.sg*‘~?, 
The small; positive, kiterz@on energy at stibshk.1 is st@istically.Sig&c&~ ‘k&it iS 
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.NOTE 497: 


