
~ ~ ~ ? i u n ~ ~ v i i n ~ ? h m u d u ~ o ~ r o u ~ a f l d d ~ o ~ ~ i n  BBCiIIus subtilis TISTR25 

r41$ E. co~i HBIOI huo~~umunimnou~un'ui~oa$ nwo~uin~ium~uimlunirrii 

q~uaa.rreularl (enzyme activity) rdavii41ulun19zh 1 fiu u&?vi~nitms?~mauaiia 

a~~ldt i raadu5m~; i i~ i in~ind~ldd~oaa~mu%S~nik ld~~oabi~~~ni tZau3b~a~~n'u  

ir6uroEmmiu ~ ~ ~ z ~ i l ~ ' ~ i u i t ~ d ~ d ~ ~ i ~ < ~ ~ ~ ~ u n ~ $ : ~ n i t ~ 5 m l d t i ~ o a ~ u i n ~ u  

ni~ram&~u umzriorilwuqni41unim~mfd~Loak~1.flLnn~<~?~9nm1~%~1(1 

w5flu~~~olflwi~u'in~siu~maiunmdolrl ~banitsmfim4~4uLana~btfu'1au *in 
4 4  4-l e. suotilis TlSTR25 ~~~~msirnudma~in~m~fiuobu ~ m s  anas=rjm, 2532 um::j& 

~auobu Rdrigues unznw, 1983 ~ j i ? f i ~ ? ~ i n I ? f j i j o t l ~ ~ ~ ~ A ~ ~ d  (partial digestion) 

&~arou\q61R'nii~wrr7= bu%n~nsq plmuni myuln, 2538 d.rrauladsiniimiz 

a~sl$aiu~mtleuiisiur~a ~ A T C  r ) n r i i u u ~ i \ r ~ o ~ u u a ~ u A ~ d w o ~ ~ v i ~ l M ~ d ~ ~ ~ u i m  
4 uslnoi~~n'uu~nuiu ~ ~ ~ l f l u n i t ~ m u d u l ~ l o n i ~ n ~ ~ ~ ~ ( u ~ u n ~ i o a n ~ ~  si'utu4ar3on~qnin' 

~ u u ~ z m u ~ u n ~ n i o u ~ ~ ~ ' ~ ~ n ~ i a ~ u ~ ~ i l ~ ~ n ~ ~ ~ i ~ m u o n m u n ~ u a ~ i m  1-7 iihrum  do^ 
roubrlsi.~npi~q 1 ySslsiohbmhiro'rua iio 3 u+i n ~ r r i ~ n i n i o u u u u ~ a u ~ & ~ : : ~  
" 
~ u ~ r d u r ~ ~ i i d ~ u ~ ~ o u n ' u  (overlap) ~ u ~ u u m s ~ ~ i 1 ~ ~ i u 1 m ~ ~ 1 d u L a ~ d d u P o 4  

~dtdroan'o~rruhtb~auno~ 8. subtilis TlSTR25 emfi9u ~dowiniln?ma4iu~~ 

~ u ~ ~ ~ r o a q ~ n r $ o u i i l n i a a i ~ m ' u ~ ~ l ~ ~  7 iiiu,mds=u,w 1-2 ii~mrufi (Kubo,1988 un:: 

Van der Laan. 1991) n ~ n ~ , m ; ' n ~ u ~ ~ ~ ~ ~ ~ ~ o i ? ~ ~ d o ~ ~ ~ r ~ ~ w i u z ~ ~ d u ~ o ~ ~ n ~ ~ u  

~ ~ ~ ~ z f i u ~ u n ~ ~ ~ w ~ d ~ ~ ' ~ 1 a ~ ~ ~ ~ ~ n a 6 ~ ~ i Y ' i u u m z o ~ r u ~ u u ' i i d ~ u ~ ~ n 1 t r i m ~ ~ o n n n u  

~ r lo fuuu~~~u~~uW3bl9n  umznnhwm~aiin PGEXPT ~ ~ ~ ~ ] u m ~ : : i r d u r ~ ~ w i t  

nmma~&do6ni~rdi~u~ou1a5~mi1rwi::~ G I U H ~  ~11~~d~~u1do~t~~uuudm1uri ln  (linear 

fonn) ijauimd~u~ru 4.w iihrua u m : : r ~ ~ ~ n ~ ~ m u u ~ ~ ~ ~ n ' d ~ u u r i ~  2 d~uuri~uu 
" .. Ardruo'lo E ~ R I  um:: P S ~  q ~ i I ~ u s l r e r u o  2 iju nulm 3.994 iihrua uns 950 rua 



4~nuind~~t~<ud~~1~uuwujlno~.~lmifii]n ~ G E X - 2 ~  l u n i t b r n ~ o i ~ u w m ~ m i j ~ ~  PGEX- 

2T d Q n ~ n ~ ~ r i 3 u ~ i u u i ? & ? u r ~ u ~ ~ u ' w ' n ~ i ~ ~ i z  BemHl i 4 ~ m . r i l d l $ l J ~ u ~ i r ~ u ~ 8  

G&GATCC r i ~ l # a i u i t o r i f ~ u n ' u ~ n ' ~ ~ ~ o ' u ~ ~ n a ~ b t f u ~ a u i n  B. subtilis TISTR25 d 
dou6i?urau'lad6n~i~.~li:: ~au3~lrdo.r~in#r~ur~d~m&~urau1ad~~fio~ ~zlhr i ludaiu 

44. rud~qnufii$uruadd~)iu~uiioun'ubuai~~nitj,i~iua7r T4 DNA ligase d ATP 

r l l u 9 n u d n ~ o ~ d i ~ ~ l u n i 9 ~ i i n ~ ~ f t ~ i  d.rrau1qrl ligase ~ z r i i u ~ i ~ a h ~ ~ u s z r l n a f d  

'lmroarnafidar~audndniu 5' ddcn+!doarr(muarr~~?u 3' d i l v$a~ lan4  qinnit8ntnwu 

i i ~ u n ~ n ~ a u u i n a i ~ ~ ~ ~ ~ a i i d a i ~ ~ ~ ~ ~ d a ~ ~ ~ v d u ~ ~ z f i i u ~ m ~ ~ n ~ ~ u d ~ i j  14 DNA 

Iigase ~ ~ I I W ~ ~ T I U  u ~ h r i l u d m i n ~ u % d ~ u a ~ ~ u ~ ~ ? ~ ~ ~ ~ ~ o a n u i  (single-base pair 

overhang) iir~ubio.rrijul~wi~~au~a~uinni?dP 50 ~$1 (New England Biolabs) k 9 u  
J iluuu~wm~a~nrito~ro'ura~nuloird~iil~uind~ui~k~ue~ 5-12 'i&tue\ rurrmin 

Sau3Al iiu~~QN~rn~?L+u~ 4 jrufi e(3u B~~HI~U%~~U~~~IL~U.I  6 j ~ u a  umzdipiurua 

4 ~doim~nrn~qrda~'n&?u BBmHl $a &GATC rv~ormYYuTr?ndsniina~ SarO~l $q&d 

i r b u r o d ~ m & ~ u ~ a u l 2  a i l m ~ ~ r i u ~ m r i f ~ u e i a n ' u ~  umrrdar~oueianidu&, #rGwo$u 

~ z k & ~ u r t ~ u l q d  S a m  idaiqqzn'slbi?~ BemHI ~ ~ % ~ u ' ~ ~ e ~ n ' u ~ i i n ~ a ~ r ~ l o d t l ~ l i i ~  

r ~ u ~ ~ 3 r m 9 m i ?  f l r y u i d ~ n r ~ n ~ ~ a w n ~ a i j n o i q ~ ~ o u K ~ r o  (self ligation) JI~l#mn 

dtz3 n ' in i r t lun~t rnd a u 8 i u i  mu3 uuurlwmiai) m r i i d  rem6 i ~ i i u u d q z v i i  

dephosphorylation ~ u n i ? ~ u ~ ~ ~ n a r ~ ~ m d ~ m ~ u  5' a a ~ ~ ~ i a ~ n o a n X ~ ~ n i ~ i ~ i u ~ o ~  

rouhu'alkaline phosphatase ~ d a ~ a ~ n ' u ~ ~ ~ i d n i u n a ~ ~ n ? f i i i n n i ~ u i ~ ~ o u n ' ~ ~ o ~  do4 

9inLauhil ligase ~ r ~ k 4 ~ ~ 8 z ~ : r ~ f ~ ~ ~ ~ ~ n ~ ~ ~ b ; ~ d ~ d m i u  5' ~u~lJaa~lJm~rn::dmiu 3' 

rlluufinfln4dagtrifiutrf1iu ~ i n ~ u i r 1 l d ~ i n 1 t ~ ~ a ~ ~ i u ~ ~ i $ ~ ~ n i ~ 4 i ~ 1 ~  E, coli 

HBIOI & ? u s  electropomtion (Dower et al., 1988) a?~unt~,ue\~v(#i~uni~~I'mau 

i luuu6wnilo~~~%i~~~md~4i~iudafluaniw~~~ (competent cell) ~ . r w h u d i u h n i s  

iYinarrOuuurlwmia3n d a . r q ~ n n i t l ~ n m a l d ~ p i ~ ~  ~ r ~ n ~ u i w ~ u I d v i ~ l ~ ~ ~ n i w ~ u W  

i ~ ~ a ~ l n t ~ u a l r l ~ ~ u r n r ~ ~ m i d ~ v u ~ r a u  ~ n a u i l u u u 6 ~ m 1 a i ) n i ~ ~ z ~ ' L a n 1 a ~ ~ 1 ~ ~ ~ ~ ~  
Y odi~ildtt.3niiniw rdavi in i t r~u~rnmi~~~unuuaiui t~~~~ LB ~ ~ ! U ~ I J ~ ~ ~ Q U ~ L L B U % A ? , U  

urn:: IPTG u ~ ? ~ i i n i t ~ n ~ ~ ~ n n 9 7 ~ a ~ ~ ~ u ~ ~ ~ 9 ~ ~ ~ u o i ~ i ~ ~ ~ n i i ~  rdo~qinwmiafin 

PGEX-2~ ~ i 3 u ~ i ~ r ~ ~ ~ r u a d r ~ a r i a n 1 t l l a n ~ a a n n ~ ~ ~ u ~ i i ~ ~ 1 ~ ~ 1 ~ ~ ~ ~ 1 ( = ~ a u ~ ~ ~ ~ u  

~ u m ~ u ~ r n k ~ r n n ~ o u ~ a d  p-lactarnase dciau u o u ~ ~ ? , u ~  UP): tac promoter LSU 



C d t ~ m o ~ n u a u d i i L ~ u & t ! ~ o i ~ u n i t r u ~ u ~ ~ i b  IPTG w u i i ~ i ~ ~ b b d n i a u  3,640 

bbii ~ d b b i i $ ~ i ~ u r n u  do4qin\uwmifi~ pGEX-2T 'Lridilu 1% Z ? 4 v i i \ # & ~ ~ w l z  

h&i151.ai~rii$u u m z r i i g n f n & d d a i u i t ~ ~ ~ ~ ~ ~ ~ o i ~ i ~ ~ n d i ~ u i v i i n i t ~ m ~ ~ o n l ~ ~ ~  

wsudold r d s n n a n u i i n n u f i v l o ~ u u ~ ~ ~ b ; ~ ~ ~ u m ~ z d n ~ i u f i i ~ i ~ ! u n i ~ ~ ~ m ~ d t ~ ~ a ~ ~  

bu~~4~ in i r~ iunnuf ido iuuuda iu im~~~~~s iu i?u%4 LEI 
A nauid@z 

uou%n'iu umz IPTG ~ I ~ U ~ ~ U ~ I ~ I ~ U % J ~ ~ W W ~ ~ Q J U L U U  5 rdafiausi U l d a l ? ~  

uou$qn'lu umz IPTG bur~ri'ujsuddaon~$~ ZJ~U 28 qiu 1 mz 130 bbd wuiid 

n n u ~ r ( o & u u ~ a i u i ~ ~ ~ ~ u m z d ~ u f d t i u \ ~ i ~ ~ ~  dnqrilu?*lm 1 (clear zone) 

.lu7nr~n~u~unneii.1~um111 ~bi iao~nnua~o~uuuf i  ;IU,U~~~U 509 bbil umz 

i i n i 2 m n ~ ; j n o u ~ u u ~ ~ w m i ~ i i n ~ i n i 4 ~ u n ~ i o ' 1 ~ 1 u n i ~ i l n ~ 1 ~ ~ ~ u ~ ~ o ~ d  uti~i.~Yii 

nidiunnufidofuuu~nn~~tlwiz 509 fnbddlr~~~hlonru 1 b&d'ld~4oiuitu4~di! 

U U W ~ ~ ~ ' U L U U  5 LM~UST u ~ q i ~ w ~ o u ~ i q a ~ u  umz IPTG nun: 50 bbii 

~uddmsnr~du~u 6~rnm~ii$bbild0;dfi 1 ~ ~ n d i ~ n ~ i n h ~ ~ ~ u ~ n ' ~ ~ ~ d i i ~ ~ u n n m ~  

MU" #i,  a, #II, #20, #36, t ~ z ,  ~ 5 ,  #48, #51, #93, #94, #96, #97 r ~ d u  i~nitnm 
5 A". i iu~uau~ i~r i in~ inn iq~~ idud~Cr l~ i~n f i l r l  ~ n n ~ d n Q ~ u ~ u i ~ s T ~ ~ u i ~ u u n u ~ u n ~ i u n ~  

Kmtj muiiIm&ddthh 7 &nii~nwn\~rj~~m"ne #97 64dnna \upJd 12 74k  
bbilrudi61dri~nitilnwdold ~ h h u n i d u  ~nauOuuufiwniai)n~im~~~ou 

nuin K~uan41upl~ 13 wuii~dsYiiazni l~~~m~~mn~ntC~~afibu~~wu~iuu~uinn'~~ 
* 44 wnifiiin ~ G E X - 2 ~  d~n~iiu'jnouilu~ufiwmifiiinumiunuinn';~nua~im~~nn~um~ 

lurjniir(aifiiln pGEX-2T ~4~Yiini~u%eu01luu~fiwmifii ln~~nuin1~~nii 8 4  

~ u ~ ~ ~ i ~ i ~ ~ ~ i n l ~ & ~ ~ ~ n ~ i n ~ i y ~ d ~ d ~ ~ o ~ i n  B. subtllls TISTR25 ~i?uign&?u 
Ad. roulndKn~irwiznumiu~u~~mii I n'iuvrhruuwm~riin PGU-2~ n4a ECORI umz B~EII 

6~ufin~lupJd 14 ~dt1riilrT~1nudida'd~~'u~~~ insert a~u~nsu~uuu6u%l~ &n,t 

q~d: i~ i~~4PuLd8~f l f~~L~~un '~Y(n7 f i i ) ~1  pGEX-2T dpndsubi?u EcoRl 8~dnuin 4.948 

2b~ufi wuii~ouOuu~~wmifiii~nn~ #36, #94 UIIS #97 dpndou6,u EcoRl jfi &Ell 

miuuuudr~n~ilu~doe~nwnifiiin PGEXQT bi?u ECORI jRir BSEII qztiqIWmi4cus 2 

<u nuin 2.881 umz 2.027 iihrufi w iu i i~u ddnn~~ i%~u~~u~$Y(mi f i i ~hno~nnu  

fir(ohu$#%, #94 umz #97 dunuir8uradnq 3 unu nuinljmio, 3.7,2.8 umz 2.0 
4 iihrufi 84  2 nuinuAjr~unuim~u~fiu PGW-2~ dgnciouhiu ECORI jh BSEII sq 



" 
~ ~ i l w ~ i ~ i i n ~ i ~ 1 ~ ~ n a 4 ~ n ~ u ~ u u ~ f i n n i a ~ m i i a d ? : : u i ~  8.4 i?&rua insert ~PU?PI 

J d?::ui~ 3.7 ii&rua ~ ~ ~ ~ u i i ~ l i ~ i i u u ~ u ~ ~ d ~ ~ ~  insert iviiuuu~nai~im~nw'nrKau 

BSEII u% ECORI d u i k ? w ~  7 fiuhuu~q Barn HI d ~ u n i t ~ n u ~ u  '1cri-116~ insert 

r r a i m ~ ~ u ~ m  3.7 Sh~ua unnt lanu~~~n~noui iuuu~~~n~mi] f i~~ni  t*,uiiad~nm 

t ~ ~ u l l l d u ~ ~ o u ~ ~ ~ ~ ~ $ i n i ~ ~ n n ~ ~ n ~ i u f i i u i ~ ~ ~ n i s ~ i i u i u ~ n ~ ~ d t ' I ~ a a  d ~ q i n n n u  

adoQuuu~vuiurnn 97 ~innitbrnubuairTumunimnaufi~~u4~aa%$i1~dni~Sn 

~dra f ida$u f l  fusion protein bur$tluad6urauInd glutathione ~-transferase~4&a4d 

n i ~ i l n m n ~ i u a i u i m 1 u n i ~ i ~ i ~ n n u l d ~ ~ a a ~ i n n n ~ a d n k r u ~ f i ~ u d ~ ~ ~ u ~ n a ~  fusion 
Y 

protein urn:: ld? ' I~~~8f i?Z rKb;?nitrni~rnuu~an6nn~ad~~~uufiuui~~rnn 97 i lnmni t  

~ ~ ~ l ~ a ~ u ~ ~ m ~ ~ ~ ~ ~ d ~ ~ n ~ ~ ~ n ~ ~ ~ a i ? ~ ~ ~ ~ a n i ~ ~ ~ u n ~ r l ~  PH ri)u 7.4 $99::dun 
-4"  J n~::nusianit?~n~uiuanm~nuaunqm ~ u n i t i l n m n i ? ~ ~ ~ ~ i l u ~ ~ r n i  72 4,Iu~nui.l 

nnufidakruufiuuiurna 97 d6mnnitr~~~inii i luInff~.1~3uiia E. cdi HBIOI urn= 

aiuw'ufljl~juldd~aaiia 6, subtilis TISTR25 b u i j n i t r ~ ~ c y u u u n n n n i ~ ~ u  (log phase) 

1ud9srnnii4usi 4 "04 18 i 9 ~ 4 u n r & r ~ l ~ n i % ~ ~ u u u n 4 d  (stationary phase) lu$%~qd 

24 Dancer urn:: Mandelstarn (1975) WU~I Tdzft~oawn 6. subtilis q::pnddouaan 
l a '  ~ i n ~ ~ n ~ ~ u i ~ n w u  sporulation rilu&uZII un=rdovi~n~tilna?u~uan~'In~.~ld~~aa 

d~an6&u~nn::&~qeiidi4 7 KU d4ad1uplaa4 fusion protein r t u i i  dcqn? 24 $ ~ I u 4  

nnuarJskruuJFHuiu~mn 97 aiuitnu5n T d d ~ o a ~ ~ a d ' l ~ p I a a ~  fusion protein wuii 
-4. J J  a -  J 

~~ri i~an~?m~l~wi: :q~ne)m n pH 8.5 ~ ~ r r n a n n ~ r ~ i n i 6 r n ~ ~ " I ~ ~ ~ r n i ~ u n d i ~  n im i r i i  

u~nEi1unitbbtb6~1uW~iluInl~u 6 a ~ i n ~ i u ~ i u i t n q ~ n z i ~ u a ~ l u d ~ ~ n ~ i u u i ~  

ndu 280 ui'Suruslt urdar~juur%uuf i~nnduint~ i~na~ld~uln~u bun'i Blank 
-4J 4 4 unz control ~~af/~lnrn~uiri iuanm~nnu.~i~~~ b a ~ u ~ ~ i N n a 4 ~ d m ~ a u  7 driim4u 

b u ~ a r n ~ u % i i a ~ u a i u i t  u n : d d i ~ ~ ~ o  lor#urodriui?oqfin"nuILm~1uda4nqiuuiq 

n i u  260 uilwumrr ~ ~ l n # ~ u ~ ~ u n ~ i u u i ~ n ~ ~ ~ ~ u n i m i ~ a n ~ i n ~ ~ l d d ~ o a u ~ n  rtu 
-4. J 41 fusion protein i f ~ ~ ~ s l 9 ~ ~ 1 ~ ~ 1 ~  (specific activity) +n~qr~ rdin'u 305.08 uiqudo 

il Jns'uno4ldtdu dnicc p~ 8.5 rda~~u:u~rIIur~ni 24 4 9 h 4  6~uan~'lupId 17 4 4 4  

u ~ n ~ ~ i i ~ n i r d i n i i  B. subtilis TISTR25 Zrn~iu 98.68 uri?udoijn5n%irra~Idtdu 
-4. 

unns7nd fusion protein unn~?m~l~wi::q4ni7 E. cdi HB101 umr E. coll HBlOl dij 
J nrniailm PGEX-2~ aciwrJiuW%n u~~,~utlciiunt=~aun~~iIH"u~n~~a~nas~'u~na~ 



ua r l 3~ fnsu ihnn  ~~dd~ubt.rmkqna.r alutathione dinsdn'~ Sepharose 48 n?ulu 
Y 

na~~~i'IJimiw?oiun'u fusion protein d8~oub~~lu ta th ione S-transferase L~II% U&Q 

4 "  9dmnuun fusion protein ~dtll#~fluldta~amZm5=di~u thrombin q::~i1~LOni::ldt8L~fi 
ur l  . v 

%ms::rdouin~ium~uimlun~tvi~~iuei~~d ~u~~r i1~~nm~n~1~~1zn~u ld t i~naZm5=JT~  

vune(qieln rdin'u 1,289.18 uir?udi?udai)m$nkrno~fdtiu dniqr pH 8.5 siJumnqlu 

pld 22 ~~n~~imr~~um~~nn~0d4~nrnd#uw'u~n'uri i  p~ ~ i n n n v l ~ i i l $ : ~ ~ t l i i n m  

rvloiuuu$uuiurnn 97 rli~::iiduiiqniRld4~ttmod ~ ~ n ? u ~ ~ ~ n ~ t ~ n w u m n ~ t u ' u ~ ~  
Y 

niniiqiunou W t i r o m ~ u m u  2 9% iia PMSF urn:: EDTA rdou~inmuinisilnw 

um::nui ia i~~aoqa%~~mpion~1umiui~l~nini i~ iun~ufd6~o~l  wuiini~anwn'Y 

PMSF rijoi41 crude lysate u?~~~flumirn::miur~u~n~ bu~$:riiui~~uni~zdiiaim::miu 

PMSF ~%u4u i iim$haii dnn~iild6~om~innnumvlo~uu~$uui~~mn 97 SuonZijfl 

kimqvln+ine~ p~ 1nuroniz~doo~w11~:: p~ &usi 9.5-11.0 udrnumbunmvlpk 18 

d ~ u n i ~ i . r i u l u n ~ ~ ~ ~ ~ i m : : m i u  EDTA L % ~ U  5 ilrn8hm?i dnngiilddram4?n 

nnumdo~uuufiuiuma 97 ~duonZffraurdtla~luni~z pH &ud 7.0-8.5 umnana 

b t l n n ~ &  19 Uehara um::nw (1979) ~mutlii ii?n%ldd~om~r~nu'u~~lu 

mniqA8 1 rnM PMSF um:: 10 mM EDTA Goldberg (1971) ih i?~nmnui?  PMSF 
S J .  rh%u 1 iiaR8haii rflumi~uuan~irni::n'unit~'in protein breakdown i l umhn i~kq  

J Y  utlanibadG~nrnqqn E. coli nrmuuoiu?? minimum media ueiuenni'lm~dtiramqzld 
w 

u n ~ u ~ u n i ~ i ~ i u b u  EDTA rliuliu 10 i i m t i h m i f  (priest, 1977) ~::~u~inurnna~nit 

u 'u t fu~w i i~  aqrliinnuavla~uuu$~uiu~an 97 *r?uld6~ttmnQnS~nhld4~om 

um::aiu~mu'ui~di?u PMSF r4irru I iiR$hni6 'inrilu 61.a ~dnQrilu6 umzfiuiu~?cr 

EDTA dririiw~u4 5 i3nSihaiQ 'in~du 100 rdoQliiu6 um::ni?m~ifioun%noudu 

fdrltii ~~adi ln~ lunnwdofuuu~i i i id~~miu~tn~8mfds~~om?uiz~d~i j t ln~n~~n~rn 

l d t ~ r a m b u ~ ~ b b ~ b ~ 3 b ~ n ~ u  Grunstein Um:: Hogness (1980) r ~ u @ n ~ u ~ A k r ~ a n  
Add. nnu~vla~uuu$nunrourod9inuni~~uriiuiri1nit"lau3~ndiiuo1~~6~~a~nm~u (RNA 

probe) d5~::ns?~mtlu~inb'~~1~u'ro plaque nldi uaze ioui~~n~spinuda~%~du~u~u 

Hanahan um:: Meselson (1980) iii'~hn~mou~n~4rn::uin 7 bunis'lau?b6KUd?~ 

noa~r~urtt~o~nmiai i  p ~ a  ddourli?~ E ~ ~ R I  ua:: ruin 500 ~~fii lg.~auji~au~m 

~ n m ~ u ~ o ~ d u ~ ~ n % f d ~ ~ ~ d ~ ' i ~ o m i n ~ u e ) i ~ u ~ m n i ~ ~ z ~  [a =PI dATP hu% Nick 



translation ~fluubu Rigby ua',hw (1977) mfilou!962 dzmn go DNase 1 un:: DNA 
rrl. 

polymerase I bsd DNase I q:~:tiou~u~~om~~b~~m~no~1~~m~~u~o'immiu~'1mm~~im 
v A r  

(Nick) 9?n$u DNA polymerase I 9:i?wu?nrn~~9n'ilfl\n&oonu&qr?u dATP i d f l i t  

n'ufiumniwfqi [a =PI nqldttnud i i l % m ~ u ~ ~ ~ u o ~ ~ l m ~ u & m ? t ~ u f i ~ l i l n i w ~ ~ i ~ m o ~ b i ~ ( ~  

wRSni~io:tiobrt'iI:tionnrl ~ui~ijnnumrlafiruu6iiu~winlJi~m~iid~~flu8~~1~ 

n~t~lr~b~~airuu~i~~dna~&~~inni6i~b~u~b~~~u~or~mu~~uun'uiiuvd~ 

T ~ ~ ~ ~ U I ~ U J L ~ ~ L ~ N  b u r ~ w q z o d i ~ ~ ~ l u  20 ~mm~n~iu8u~uBn'umi~~b~Geii~ 7 

dl%i?~bmu 7 d~~f lub~G~innisr~u~luoiv iddw~h~f iu~u~ui~di~ l~  3 nk wuiiuj 

dn??umiu?mlmi~i~iu~o~ldti~~mrl~nflo daunir?m.n::fldtdromX~u% SDS- 

PAGE rdow?~ivr inbrnqn~a~ fusion protein un:: l d ~ r o m 3 a ~ ~ ~ i n n i t d i u a i l l u  

noe~ul~aoqnzu.run19;,il#u~n?; rdarrlmur~uun'~ld~8uuim,~iueii~ 7 Uuti p- 
Y Y 

galactosidase (uivJnh~ar)a 116,400), glutamate dehydrogenase (uivrinh~mqm 
r " 

55,600), chymotrypsinogen (uiurinhraqn 27,000) un:: trypsin inhibitor (ri?v~nbrnqn 
A 

20,100) wui~ ld6mm~o~lup. l  fusion protein qrij 1 unun~%~flt~~ivu'ndt=u1nd 
4 44: 

70.000 minv7u d~dirmiwunbi?clnmu~umiuitnuo~~~u~nuldt~1unuui~Jn~in~ui 
Ad k' 

nr iounuqo~ GST i j m t , ~ n u u i v U ' n d ~ ~ 7 ~  26,000 mimsTdqu unuldtilMSn(ii~iio 

~ d s i r o m ~ a z ~ ~ u m p ~ ~ l u ~  24 jf~dvniutlu~m i~6u~~~iuiifdtduui.1ei~d~nnnd 

miuito8~mrr::~uuio~~dn~iumiui,ndounm~3u~~jl~iv~ndt=uiIu 37.000 m inh  

lJidauimrijnmd& rdowinlunitvii u o f l 5 d b t u i b n n  I&nmul?uiiuquii.r 50 

cleavage unit (50 \u'insmt) 8.ruin~~uwaR::s~m fusion protein A iu  2.5 ~ n 8 n h i U  

qinnisr8uqrmfi 1.000 iim85mt ( n ~ t I # n t e u ~ u ~ ~ i n i i  10 cleavage units do fusion 
Y 

protein I jlm8nh) siju'uo~~~nmuDu~v~oo~u~::oi~~n~~~b;~~IdtZ~uaijmt~d~a~nd 

84tnnduu.r i.rd~n~rfluclo~Id~u~u~m~iin 7 i~u~uu?nluda~~tr~ldd~om~cliu 
nohGuiu&, b~~n'i~~v~jl~o.~~~sd~ofid~nitilna?u~ri~uihu B. subti~is TISTRZ 

i ~ a u n n n i ~ f l r l t f ~ o a j l ~ ? ~ ~ n b ~ n q m  27,000 minni( ( d n d  ?lnSr)aiiq. 2532) w:: 

~ ~ n ~ ~ d t Z r o m j i ~ i v ~ n f ~ ~ ~ r ) n  37,000 min~l'u (qmu6nwd3Xn&ic3add 2534) rid41 
Wt~romqinnnun~oQuuu~vu?(~~n~ 97 &qjlupI fusion protein d$iv~lnl.tt::uicu 

70,000 mimKu 4. Y r d o 1 ~ n s o u i 3 ~ m u u n ~ : ~ f ~ t ~ ~ ~ m ~ n z n u u i u ~ n ~ z u i  44,000 

minfiu ~srflu~mrindln~~iiu~~u~~n3isldtd~oauinn"~m 
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qinuonmqmnmmm.t~da~niniuu'~~~~mnitnmma umzmuimhrmr)m uam;liiriIu 

roulafiniiiolii?n%iOd4~om 8uuiU~inwma~~h&ilbu~b~a~u6ui~du~aim~1iuaa~~u 
i i l n im fd r l ~ roa~ l l d  20 ~ ~ l ~ ~ l n r s u ~ i ~ ~ ~ ~ ~ ~ i i n n u a r l 0 i u u ~ 6 v u i ~ ~ m a  97 ijdu 

.I- 2 
ii?n%ldtkoa i ~ w u i u i u v ~ ~ e i n 3 i ~ d o a ~ ~ ~ y ~ u a z ~ u ~ u u m ~ ~ n m i  uoiflquinmmau 

~o~~~~inMslrr?~~~ub;~ub'lRiiZa~3Iscra~uuhi~rii~noubuuuji~innnuado~uuu~ 
v 

vuiurma 97 u i ~ i n i t c ) o u h ~ u ~ ~ u ~ a i l ~ m i i ~ 1 ~ i z ~ ~ a u u n ~ u  insert uislmqmoudiu 

n-t& Southern blot hybridization f s l u n l t r w ~ u ~ r # u l o ~ ~ ~ u ~ ~ ~ ~ i ~ ~ i n n l ~ i ~  

u i ~ m r q m ~ i ~ n n a  d~dt~~nau~wla~aa~~~#u~o~~~1f~iuaoud1qumudmi (&-DNA) 

dgndoubiu Hindlll ~r#urouiwf~~u%04d~~umu~m~ (X-DNA) dgntiaubi?~ BsEll LAB 
rflrm~triuuviauinmo.~i~~#(ua wm7aiim pGW-2T dgndaub;?~ s e r n ~ l  (L~Iu 
negative control ao~ni tbu~b~f iu$~~~6~~~immiuaa~$ui i~n%ifdtd~~d\  ~nouiluuuri 

wmiaiim~inIn&ild 97 dpnciauh~u ECORI umz BSEII nqmzItt 3 unu 5s 3.7,2.8 URY, 

2.0 ii&rua umz nmiaijm pNC3 dgndauhiu &/I (rlu positive control ~unifbu;b- 
v 

n'Yi~#~aGmmiuno~iuii~niRf~J~r~a) wuii3u inseit wnnnuav(oQuuu6#97 auim 

3.7 iib~ua~biviu~umzUijdqqi~nitbu3b~~iim~~uu~miaj?m~innmua~oiuuu$ 

#97 rdol#J~~u~o~mm~u~o~~uii?n%ildti'w~am~nu1u~aui3~u~6~miaijmqinnn~~doQ 

uuu$#97 ~ ~ ~ n n ~ m d a ~ u u u ~ ~ ~ u o n ~ ~ a o ~ ~ o u ~ a f i ~ 4 n i i 1 u ~ ~ m ~ ~ ~ ~ f l i u  MGhou  

buuujiwmiaijm~innnuadohuu6 #97 W v i i n i m i d i 6 u n  (DNA sequencing) b u  

oiiTu\w?ruo~o~wmi~~m pGW-2T re4 u~n"wuii\dijrji&u~uaaou~ufd~~~oaa~~mu 
" 4 .  rcu~~~~u'uruaao~wmiaiim pGf3-2T odrvii$u $ ~ $ ~ 1 ~ i j a i r v ~ ~ i n n ~ ~ ~ r d u 3 U p I r o u L o d  

~iuOd~r~mldu4i~lu~vi~~d~inini~~8o~n 1 dou ~m~iinith~ud211iln~iun.16q 

4 ~ d u U a ~ u ~ m d q ~ k u  insert +ij$una;r%qn%ifdd~aaq% d~qzrflunitjurluuano~ 

~~ii~au;~tagui~uqritluv~qd i n a i ~ v ~ d o ~ ~ ~ i l u ~ ~ ~ a n ~ d a u ~ ~ ~ ~ o a ~ u ~ ~ u ~ ~  

~~iWn'yhthI~uao~ramA~41~1'uuCi~ ueiwmiaiirnriI~~~u~ada~uanhth~nu4~~'~ 

mod ~ ~ ~ u ~ ~ r ~ n r ~ ~ c b l ~ i ~ n i t b u 3 b ~ q ~ d a 1 ~ ~ u u ~ u ~ ~ u n ' ~ n ~ - t ~  ~Q%IIKII~H~ 
~ i ~ v i ~ l d i ~ u r i ~ n n u a d o i ~ u ~ ~ v u i ~ ~ m a  97 d~h~nu~i~dn'inirmn"uo'nwr~adi~ui~ 

lyophilization ~4uein~d~mui:tusy,uzum 7 nmP'uuinm~moudi?unltbu~~~a~u $.a$ 

~ e ~ ~ ~ ~ ~ m u r i u u f i u k t h I n u a o ~ ~ n m 6 ~ ~ 6 u ~ ~ u  rdo~~innirriiZau3k~ni~u~uiiil~~ud 
4 . 4  aaqIfin~iudqKquin norm~gorvqi i~uni~ i~ iuao~J~~u~~~mm~u (Tm) t4a,nrvQfi 



nitlau?b4~az~nruq3luni&i~ u u ' d n a i u n a i m m d ~ u ~ a ~ ~ c u ~ ~ ~ ~ u ~  1 ~ ~ i r i ~ i q v i i  

lN1.i~iimelry~inihu3ka"n~n&~~W is8ie~~ir~un~iuwuiuiuluni~imniaz~~uuizmu 

d Q n ~ u n ~ r \ a u > ~ ~ ~ u  k~z+1 l6n1tZau~b~~Qu~~nd~an~imq~qm 

~ i n ~ ~ n i m m ~ l a . ~ ~ u u m ~ ~ r i i ~ m u a u i ~ u  m'(Lj~4inimithaudu~~~~au~~d 

ldtbirnm4in 13. subtilis TISTR25 rhd E. coli HBlOl f n ~ 0 i ~ ~ t r ~ u n i ~ m ~ u d r m " ~ ~ ~ ~ w ~  

d~ai"d~uuizmu n n u m d ~ k ~ ~ u ~ ~ r i i u t l n % ~ i i ~ w i z d i n i i ~ ~ ~ ~ ~ ~ u  n iAi l% 

Y ~ ~ ~ ~ ; ~ ~ I ~ o L ~ u ~ ~ I u u ~ ~ & B J ~ ~ ~ ~ ~ ' I ~ L c ~ u Q  4.23 ~ $ 1  &rioubiodi & ~ ~ B J L ~ U L ~ A I ~ I ~ ~  

~~aBiumnriodau u a z ~ i i ~ ~ ~ a ~ i l u ~ i ~ r i u ~ ~ i j n a i u n ~ ~ a  i4b id jur i i~u~~4wir i i~~u 
J A ninzrii ldAwlu~6um~nmlu~ 1 ds\d nimmntl~nuiuuii~~flu~~a~nit trial ~mo 

~ q ~ d m u u ~ j i u ~ ~ i ~ u  ~ u ~ q n n " m ~ i i ~ m i u i ~ v i i ~ % d % m ~ n ~ i u d i ~ ~ ~ a u ~ ~ u ~ ~  
J neiia iu~~rmuouuani~n'~flul~unitiln~fdt~~~msialdlu~uinm qinnitn a. 

subtifis TISTR25 m i u i 0 0 u ' i ~ 1 d ~ r o m d d \ ~ a n ~ ~ ~ ~ ~ ~ z ~ ~ i i u a a n u i u a n ~ ' 1 1 ~ a ~ i i ~ d & ~ ~  

viil%~qa6umnriou ~ ~ ~ r ~ n ~ ~ ~ z l 4 ~ 1 ~ w ' ~ ~ ' 1 u ~ u l u n i t u Z m l d G ~ ~ m  banadnw 
-I J uimn~~zn~z~uuizmunqmIunituZ~biaansz~auni~iin lH'u'nitl~~umrmt~10ui~u' 

zltzan%niwgqqm ~ ~ o l u ~ d ~ b a d q ~ ~ m  
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