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obsahuje, a gen, ktery ji kéduje ; é;%\dg @ S S

Oblast techniky

PredloZeny vyndlez se tykd varianty subtilisinu Carlsberg,
kterd je u¥ite&nd jako slo%ka &isticiho prost¥edku, &isticiho
prost¥edku, ktery ji obsahuje, a genu, ktery kéduje tuto novou
variantu subtilisinu Carlsberg.

Dosavadni stav techniky

Enzymy tvo¥i nejv&tsi t¥idu p¥irozen& se vyskytujicich
proteini. Ka¥da skupina enzymi obvykle katalyzuje (urychluje
reakci s tim, ani? by se soulasn& spot¥ebovdvala) jiny druh
chemické reakce. Jedna skupina enzymu, zndmd jako proteasy, je
znama svoji schopnosti hydrolyzovat (rozkladat slouZeninu na
dvé nebo vice jednodussich slouCenin za p¥ijeti &asti H a OH
z molekuly vody na obou strandch st&pené chemické vazby) jiné
proteiny. Tato schopnost hydrolyzovat proteiny je vyhodna pro
to, aby se p¥irozen& vyskytujici a proteinovym inZenyrstvim
p¥ipravené proteasy zahrnuly jako p¥isady do pracich detergent-
nich prost¥edku. Mnoho skvrn na od&vech je proteinového puvodu.
Proteasy se Sirokou specifi¥nosti mohou podstatnym zpusobem
zlepsit odstralovdni t&chto skvrn.

Nanest¥sti G&inné mno¥stvi t&chto proteinu v jejich p¥iro-
zeném bakteridlnim prost¥edi se Casto nep¥endsi do relativné
nep¥irozeného prost¥edi p¥i prani. Konkrétn& - takové vlastnos-
ti proteas, jako je tepelna stabilita, stabilita va&i pH, sta-
bilita vu&i oxidaci a substrédtovd specifi&nost nejsou nutn& op-
timalizovany pro pouZiti mimo p¥irozené prost¥edi enzymu.

Aminokyselinova sekvence proteasy ur&uje vlastnosti prote-
asy. Zm&na aminokyselinové sekvence proteasy muZe zm&nit vlast-
nosti enzymu do ruzného stupn& nebo miZe dokonce enzym deakti-

vovat, podle umist&ni, povahy a/nebo velikosti zm&ny v aminoky-
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selinové sekvenci. Bylo pouZito n&kolik zpuisobu pro m&n&ni p¥i-
rodni aminokyselinové sekvence proteas p¥i pokusu zlepsit je-
jich vlastnosti s cilem zvys$it dW&innost proteasy v pracim pro-
stfedi. Mezi tyto p¥istupy pat¥i zm&na aminokyselinové sekven-
ce, aby se zvysSila tepelna stabilita a zlep$ila stabilita vu&i
oxidaci za zcela ruznych podminek.

P¥es ruzné p¥istupy popsané v oblasti techniky existuje
stala pot¥eba novych u&innych variant proteas uZite®nych pro
&ist&ni ruznych povrchi.

P¥edm&tem p¥edloZeného vyndlezu je ziskat varianty subti-
lisinu enzymu Carlsberg se zlep3enou hydrolyzou p¥i srovnani
s p¥irodnim enzymem.

Pfedm&tem p¥edloZeného vyndlezu je také ziskat &istici
prost¥edky, které obsahuji tyto varianty subtilisinového en-
zymu.

Podstata vyndlezu

P¥edloZeny vyndlez se tyka variant subtilisinu Carlsberg
s modifikovanou aminokyselinovou sekvenci p¥irodni aminokyse-
linové sekvence subtilisinu Carlsberg, kterd obsahuje oblast
prvni smyZky, oblast druhé smyZky, oblast t¥eti smy&ky, oblast
&tvrté smy&ky a oblast paté smy&ky, p¥i SemZ modifikovand sek-
vence obsahuje jiné aminokyseliny ne% ty, které se vyskytuji
v prirodnim subtilisinu Carlsberg (tj. substituce) ve speci-
ficky identifikovanych polohdch v jedné nebo ve vice oblastech
smyCek, p¥i €emZ varianta subtilisinu Carlsberg md sniZenou ad-
sorpci na nerozpustny substrat a zvy$enou hydrolyzu nerozpust-
ného substratu p¥i srovndni s p¥irodnim subtilisinem Carlsberg.
P¥edloZeny vyndlez se také tykd genu, které kéduji tyto varian-
ty subtilisinu Carlsberg. P¥edloZeny vyndlez se tyka také pro-
st¥edkil, které obsahuji tyto varianty subtilisinu Carlsberg pro
&ist&ni ruznych povrchi.
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Tento vynalez se tykd subtilisinovych enzymu, zv145td sub-
tilisinu Carlsberg, ktery byl modifikovéan mutaci riznych nukle-
otidovych sekvenci, které kéduji tento enzym, a tim modifikova-
nim aminokyselinové sekvence enzymu. Modifikované subtilisinové
enzymy (zde ddle "varianty subtilisinu Carlsberg") podle p¥ed-
loZeného vyndlezu maji sniZ¥enou adsorpci na nerozpustny sub-
strat a zvysenou hydrolyzu nerozpustného substrdtu p¥i srovnani
s pfirodnim typem subtilisinu. PFedloZeny vyndlez se tyka také
mutovanych genli, které kéduji varianty subtilisinu Carlsberg.

Subtilisinové enzymy podle tohoto vyndlezu pat¥i do skupi-
ny enzymu znamych jako proteasy. Proteasa je katalyzator, ktery
St&pi peptidové vazby. Jednim typem proteasy je serinovéa prote-
asa. Serinovd proteasa se odlisuje tim, ¥e md podstatny serino-
vy zbytek v aktivnim mist&.

Zjist&ni, Ze rychlost enzymové hydrolyzy rozpustnych sub-
stratd se zvySuje s koncentraci enzymu, je dob¥e dokumentovana.
Zddlo by se tedy pravd&podobné, ¥e u substratu vazanych na po-
vrch, jako jsou ty, s nimi¥ se setkdvame p¥i mnoha &isticich
aplikacich, by se rychlost hydrolyzy zvysovala se zvysujici se
povrchovou koncentraci. Bylo ukdzdno, %e tomu tak skute&nd je
[Brode P.F.III a D.S.Rauch, Langmuir, "Subtilisin BPN’: Activi-
ty on an Immobilized Substrate" 8, 1325 a¥ 1329 (1992).]. Line~-
arni zavislost rychlosti na povrchové koncentraci byla skuteXnd
nalezena pro nerozpustné substraty, jestli¥e se m&nila povrcho-
va koncentrace enzymu [Rubingh D.N., Bauer M.D.: "Catalysis of
Hydrolysis by Proteases at the Protein-Solution Interface" v
Polymer Solutions, Blends and Interfaces, I. Noda a D.N.Rubingh
(red.), Elsevier, str. 464 (1992).]. Kdy% byla hleddana aplikace
tohoto principu pro hleddani variant proteas, které poskytuiji
lepsi provedeni &ist&ni, p¥ekvapivE& jsme nenalezli enzymy,
které se adsorbuji vice a které by poskytovaly lepsi provedeni.
P¥ekvapivé jsme zjistili opak tohoto stavu: sni¥end adsorpce
enzymu na substrat vedla ke zvysSeni hydrolyzy substratu (tj.
lepsimu provedeni &isté&ni).
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Bez ohledu na teorii se p¥edpoklddd, Ze zlepsené provede-
ni, p¥i srovnani jedné varianty s jinou, je vysledkem skuted&-
nosti, Ze enzymy, které adsorbuji mén&, jsou také mén& pevnd
vazany a tedy jsou na povrchu, z n&hoZ ma byt odstran&n neroz-
pustny proteinovy substrdt, mobiln&jsi. P¥i srovnatelnych kon-
centracich enzymu v roztoku je tato zvysena pohyblivost dosta-
teCnd pro to, aby p¥eva%ila jakoukoliv vyhodu, kterd pochézi
od vyssi koncentrace enzymu na povrchu.

Mutace, které jsou zde popsdny, jsou navrZeny tak, aby se
zm&nila (tj. sniZila) adsorpce enzymu na $pin& vazané na po-
vrch. U subtilisinu Carlsberg jisté aminokyseliny tvo¥i vn&jsi
smyCky na molekule enzymu. Pro u&ely diskuse budou tyto smy&ky
uvadény jako oblast prvni, druhé, t¥eti, &tvrté a paté smydky.
Konkrétn& - polohy 58 a¥ 65 tvo¥i oblast prvni smy&ky, polohy
94 aZ 106 tvo¥i oblast druhé smy&ky, polohy 125 a¥% 132 tvo¥i
oblast treti smy&ky, polohy 153 a¥ 166 tvo¥i oblast &tvrté
smy&ky, polohy 186 a% 190 tvo¥i oblast paté smydky a polohy 199
aZ 219 tvo¥i oblast Sesté smy&ky (polohy jsou o&islovany analo-
gicky Kk polohdm v aminokyselinové sekvenci p¥irodniho subtili-
sinu Carlsberg sekv. id. &. 1

Ala Gln Thr Val Pro Tyr Gly Ile Pro Leu Ile Lys Ala Asp Lys Val
1 5 10 15

Gln Ala Gln Gly Phe Lys Gly Ala Asn Val Lys Val Ala Val Leu Asp
20 25 30

Thr Gly Ile Gln Ala Ser His Pro Asp Leu Asn Val Val Gly Gly Ala
35 40 45

Ser Phe Val Ala Gly Glu Ala Tyr Asn Thr Asp Gly Asn Gly His Gly
50 55 60

Thr His Val Ala Gly Thr Val Ala Ala Leu Asp Asn Thr Thr Gly Val
65 70 75 80
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Glu Val Met
Thr

Tyr Ala

Ala Ala
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Gly

Gln Val Arg

245

Phe
260

Tyr Tyr

5

Val Ser Leu Tyr Ala
90

Tyr Ser Gly Ile Val
105

Asp Val Ile Asn Met

120

Lys Gln Ala Val Asp
135

Ala Ala Gly Asn Ser

155

Pro Ala Lys Tyr Asp
170

Ser Asn Arg Ala Ser

185

Ala Pro Gly Ala Gly
200

Thr Leu Asn Gly Thr
215

Ala Leu Ile Leu Ser
235

Asn Arg Leu Ser Ser
250

Gly Lys Gly Leu Ile
265

Val Lys Val Leu Asn
95

Ser Gly Ile Glu Trp
0

Ser Leu Gly Gly Ala
125

Asn Ala Tyr Ala Arg
140

Gly Asn Ser Gly Ser
160

Ser Val Ile Ala Val
175

Phe Ser Ser Val Gly
190

Val Tyr Ser Thr Tyr
205

Ser Met Ala Ser Pro
220

Lys His Pro Asn Leu
240

Thr Ala Thr Tyr Leu
255

Asn Val Glu Ala Ala
270




(sekv. id. &. 1)

P¥edpoklada se, Ze tyto oblasti smy&ek hraji vyznamnou ro-
1i v adsorpci molekul enzymu na peptid navdzany na povrch. Spe-
cifické mutace v jedné nebo vice oblastech t&chto smyek budou
mit vyznamny vliv na tuto adsorpci. Bez ohledu na teorii se
p¥edpokladd, Ze oblasti t&chto smy¥ek jsou dule¥ité pro adsorp-
ci molekuly subtilisinu Carlsberg z alespoili dvou divodli. Za pr-
vé, aminokyseliny, které obsahuji oblasti smy%ek, mohou mit
t&sny kontakt s jakymkoliv povrchem, kterému je molekula vysta-
vena. Za druhé, blizkost oblasti smy&ek k aktivnimu mistu a va-
zebné kapse molekuly substilisinu Carlsberg jim d4dvd roli p¥i
katalyticky produktivni adsorpci enzymu na substraty védzané na

povrch (peptidovd/proteinovd uspin&ni).

Pojem "varianta" tak, jak se 2zde pou¥ivd, znamend enzym
s takovou aminokyselinovou sekvenci, kterd se 1isi od sekvence
p¥irodni.

Pojem "gen mutantu substilisinu Carlsberg" tak, jak je zde
pouZivéan, znamend gen kédujici variantu subtilisinu Carlsberg.

Pojem "p¥irodni subtilisin Carlsberg" tak, jak se zde pou-
Zivd, se tykd subtilisinového enzymu shora uvedené sekv. id.
€. 1. Aminokyselinova sekvence subtilisinu Carlsberg je dédle
popsana Smithem E.L., Delangem R.J., Evansem W.H., Landonem M.
a Marklandem F.S.: J. Biol. Chem. 243, 2184 a¥ 2191 (1968), za-
hrnuté zde jako citace.

Pojem "p¥irodni aminokyselinovd sekvence subtilisinu Ca-
rlsberg" zahrnuje sekv. id., &. 1 stejn& jako modifikace této
aminokyselinové sekvence jiné ne¥ v jakékoliv z poloh 58 a% 65,
94 aZ 106, 125 a¥%¥ 132, 153 a¥ 166, 186 a% 190 a 199 a% 219.

Pojem "hydrofiln&jsi aminokyselina" tak, jak se zde pouZi-
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vd, znamena jakoukoliv jinou aminokyselinu, kterd ma vtsi hy-
drofilnost neZ doty&na aminokyselina s odkazem na hydrofilnosti
uvedené niZe v tabulce 1. Tabulka nédsledujicich hydrofilnosti
sefazuje aminokyseliny podle klesajiciho po¥adi zvysSujici se
hydrofilnosti [viz Hopp T.P. a Woods K.R.: "Prediction of Pro-
tein Antigenic Determinants from Amino Acids Sequences", Proc.
Natl. Acad. Sci. USA 78, 3824 aZ 3828 (1981), kterd je zde za-
hrnuta jako citace.].

Tabulka 1

aminokyselina hodnota hydrolifnosti
Trp -3,4
Phe -2,5
Tyr -2,3
Leu, Ile -1,8
Val -1,5
Met -1,3
Cys -1,0
Ala, His -0,5
Thr ~-0,4
Pro, Gly -0,0
Gln, Asn 0,2
Ser 0,3

Arg*, Lys®, Glu , Asp” 3,0

Tabulka 1 také ukazuje, které aminokyseliny nesou naboj
(tato vlastnost je odvozena od pH 8 a% 9). Positivn& nabitymi
aminokyselinami jsou Arg a Lys, negativn& nabitymi aminokyseli-
nami jsou Glu a Asp, zbyvajici aminokyseliny jsou neutr&lni.
Ve vyhodném provedeni podle p¥edloXeného vyndlezu je substitu-
ujici aminokyselina nabitd bud neutraln& nebo negativné&, vyhod-
n&€ji negativn& (tj. Glu nebo Asp).

Tak nap¥iklad konstatovani "substituovat Gln stejn& hydro-
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filni nebo hydrofiln&jsi aminokyselinou, ktera je neutrialni ne-
bo ma negativni ndboj" znamend, Ze Gln by m&l byt substituovan
Asn (kterd je stejn& hydrofilni jako Gln) nebo Ser, Glu &i Asp
(které jsou hydrofiln&ijsi neZ? Gln), ka?dd z nich je neutrdlni
nebo ma negativni ndboj a ma v&tsi hodnotu hydrofilnosti ne¥
Gln. Podobné& konstatovdni "substituovat Pro hydrofiln&jsi ami-
nokyselinou, ktera je neutrdlni nebo ma negativni naboj" zname-
na, Ze Pro by m&l byt substituovan Gln, Asn, Ser, Glu nebo Asp.

V jednom provedeni podle p¥edloZeného vyndlezu varianta
subtilisinu Carlsberg md modifikovanou aminokyselinovou sek-
venci subtilisinu Carlsberg p¥irodniho typu, p¥i &em% p¥irodni
aminokyselinovd sekvence obsahuije substituci v jedné nebo ve
vice polohdch v jedné nebo ve vice oblastech prvni, druhé, t¥e-
ti, &tvrté, paté nebo sesté smydky, p¥i ¥emZ varianta subtili-
sinu Carlsberg md sni¥enou adsorpci na nerozpustny substrat a
zvysSenou hydrolyzu nerozpustného substrdtu p¥i srovnani s p¥i-
rodnim subtilisinem Carlsberg.

Ve vyhodném provedeni podle p¥edloZeného vyndlezu substi-
tuujici aminokyselina v jedné nebo vice polohdch v jedné ve ve
vice oblastech smy&ek je, s odkazem na tabulku 1, neutrdaln& ne-
bo negativn& nabitd a je stejn& hydrofilni nebo hydrofiln&ijsi,
s vyhodou hydrofiln&jsi neZ aminokyselina v p¥islus$né poloze
pfirodni aminokyselinové sekvence.

Jestli¥e k substituci dochdzi v oblasti prvni smy&ky, pak
dochazi k substituci v jedné nebo vice z poloh 58, 59, 60, 61,
62, 64 nebo 65.

JestliZe se substituce vyskytuje v poloze 58, potom je
substituujici aminokyselinou Asn, Asp, Gln, Glu, Gly, Pro nebo
Ser.

Jestli’e se substituce vyskytuje v poloze 59, potom je
substituujici aminokyselinou Glu.

JestliZe se substituce vyskytuje v poloze 60, potom je
substituujici aminokyselinou Asn, Asp, Gln, Glu, Pro nebo Ser.

JestliZe se substituce vyskytuje v poloze 61, potom je
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substituujici aminokyselinou Asp, Gln, Glu nebo Ser.
Jestli’e se substituce vyskytuje v poloze 62, potom je
substituujici aminokyselinou Asn, Asp, Gln, Glu, Pro nebo Ser.
JestliZe se substituce vyskytuje v poloze 64, potom je
substituujici aminokyselinou Asn, Asp, Gln, Glu, Pro nebo Ser.
JestliZe se substituce vyskytuje v poloze 65, potom je
substituujici aminokyselinou Asn, Asp, Gln, Glu, Gly nebo Ser.

JestliZe se substituce vyskytuje v oblasti druhé smy&ky,
pak se tato substituce vyskytuje v jedné nebo vice z poloh 94,
95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105 nebo 106.

Jestli’e se substituce vyskytuje v poloze 94, potom je
substituujici aminokyselinou Ala, Asn, Asp, Cys, Gln, Glu, Gly,
His, Met, Pro, Ser nebo Thr.

JestliZe se substituce vyskytuje v poloze 95, potom je
substituujici aminokyselinou Ala, Asn, Asp, Cys, Gln, Glu, Gly,
His, Ile, Met, Pro, Ser, Thr nebo Val.

JestliZe se substituce vyskytuje v poloze 96, potom je
substituujici aminokyselinou Asn, Gln, Glu nebo Ser.

JestliZe se substituce vyskytuje v poloze 97, potom je
substituujici aminokyselinou Asp nebo Glu.

JestliZe se substituce vyskytuje v poloze 98, potom je
substituujici aminokyselinou Asp nebo Glu.

JestliZe se substituce vyskytuje v poloze 99, potom ije
substituujici aminokyselinou Asn, Asp, Gln, Glu, Pro nebo Ser.

JestliZe se substituce vyskytuje v poloze 100, potom je
substituujici aminokyselinou Asp nebo Glu.

JestliZe se substituce vyskytuje v poloze 101, potom je
substituujici aminokyselinou Asn, Asp, Gln, Glu, Pro nebo Ser.

JestliZe se substituce vyskytuje v poloze 102, potom je
substituujici aminokyselinou Asp nebo Glu.

JestliZe se substituce vyskytuje v poloze 103, potom je
substituujici aminokyselinou Ala, Asn, Asp, Cys, Gln, Glu, Gly,
His, Ile, Leu, Met, Pro, Ser, Thr nebo Val.

JestliZe se substituce vyskytuje v poloze 104, potom je
substituujici aminokyselinou Asp nebo Glu.

JestliZe se substituce vyskytuje v poloze 105, potom je
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JestliZe
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JestliZe
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aminokyselinou Asn, Asp, Gln, Glu, Pro nebo Ser.
se substituce vyskytuje v poloze 106, potom je

aminokyselinou Ala, Asn, Asp, Cys, Gln, Glu, Gly,
Pro, Ser, Thr nebo Val.

se substituce vyskytuje v oblasti t¥eti smyZky,

pak se tato substituce vyskytuje v jedné nebo vice z poloh 125,

126, 127,
JestliZe

substituujici

His, Ile, Met,

JestliZe
substituujici
JestliZe
substituujici
JestliZe
substituujici
Ser nebo Thr.
JestliZe
substituujici
JestliZe
substituujici
JestliZe
substituujici
JestliZe
substituujici

Ser.

JestliZe

128,

129, 130, 131 nebo 132.
se substituce vyskytuje v poloze 125, potom je
aminokyselinou Ala, Asn, Asp, Cys, Gln, Glu, Gly,

Pro, Ser, Thr nebo Val.
se substituce vyskytuje v poloze 126, potom je
Gln, Glu, Pro
v poloze 127,
Gln, Glu, Pro

v poloze 128,

aminokyselinou Ala, Asp, nebo Ser.

se substituce vyskytuije potom Jje
aminokyselinou Asn, Asp, nebo Ser.
se substituce vyskytuje potom je
aminokyselinou Asn, Asp, Gln, Glu, Gly, His, Pro,
se substituce vyskytuje v poloze 129, potom je
aminokyselinou Asp nebo Glu.

se substituce vyskytuje v poloze 130, potom je
aminokyselinou Asn, Asp, Gln, Glu, Pro nebo Ser.
se substituce vyskytuje v poloze 131, potom je
aminokyselinou Asp nebo Glu.

se substituce vyskytuje v poloze 132, potom je

aminokyselinou Asn, Asp, Gln, Glu, Gly, Pro nebo

se substituce vyskytuje v oblasti &tvrté smy&ky,

pak se tato substituce vyskytuje v jedné nebo vice z poloh 153,

154, 155, 156,

166.
JestliZe
substituujici
JestliZe
substituujici
JestliZe

157, 158, 159, 160, 161, 162, 163, 164, 165 nebo

se substituce vyskytuje v poloze 153, potom je
aminokyselinou Asn, Asp, Gln, Glu, Pro nebo Ser.
se substituce vyskytuje v poloze 154, potom je
aminokyselinou Asp, Gln, Glu nebo Ser.

se substituce vyskytuje v poloze 155, potom je
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substituujici aminokyselinou Asp nebo Glu.

Jestli¥e se substituce vyskytuje v poloze 156, potom je
substituujici aminokyselinou Asn, Asp, Gln, Glu, Pro nebo Ser.

Jestli¥e se substituce vyskytuje v poloze 157, potom Jje
substituujici aminokyselinou Asp, Gln, Glu nebo Ser.

Jestli¥e se substituce vyskytuje v poloze 158, potom je
substituujici aminokyselinou Asp nebo Glu.

JestliZe se substituce vyskytuje v poloze 159, potom je
substituujici aminokyselinou Asn, Asp, Gln, Glu, Pro nebo Ser.

Jestli¥e se substituce vyskytuje v poloze 160, potom je
substituujici aminokyselinou Asp nebo Glu.

Jestli¥e se substituce vyskytuje v poloze 161, potom Jje
substituujici aminokyselinou Asn, Asp, Gln, Glu, Gly, Pro nebo
Ser.

Jestli¥e se substituce vyskytuje v poloze 162, potom je
substituujici aminokyselinou Asp, Gln, Glu nebo Ser.

Jestli¥e se substituce vyskytuje v poloze 163, potom Jje
substituujici aminokyselinou Asn, Asp, Gln, Glu, Gly, Pro nebo
Ser.

Jestli¥e se substituce vyskytuje v poloze 164, potom je
substituujici aminokyselinou Ala, Asn, Asp, Cys, Gln, Glu, Gly,
His, Met, Pro, Ser, Thr nebo Val.

Jestli¥e se substituce vyskytuje v poloze 165, potom je
substituujici aminokyselinou Asn, Asp, Gln, Glu, Pro nebo Ser.

Jestli¥e se substituce vyskytuje v poloze 166, potom je
substituujici aminokyselinou Ala, Asn, Asp, Cys, Gln, Glu, Gly,
His, Ile, Leu, Met, Pro, Ser, Thr nebo Val.

JestliZe se substituce vyskytuje v oblasti paté smy&ky,
pak se tato substituce vyskytuje v jedné nebo vice 2z poloh 186,
187, 188, 189 nebo 190.

JestliZe se substituce vyskytuje v poloze 186, potom je
substituujici aminokyselinou Asn, Asp, Gln, Glu, Gly, His, Pro,
Ser a Thr.

Jestli%e se substituce vyskytuje v poloze 187, potom je
substituujici aminokyselinou Asp nebo Glu.

JestliZe se substituce vyskytuje v poloze 188, potom je




substituujici
His, Ile, Leu,
JestliZe
substituujici
JestliZe
substituujici
JestliZe
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aminokyselinou Ala, Asn, Asp, Cys, Gln, Glu, Gly,
Met, Pro, Ser, Thr, Tyr nebo Val.

se substituce vyskytuje v poloze 189, potom je
aminokyselinou Asp nebo Glu.

se substituce vyskytuje v poloze 190, potom je
aminokyselinou Asp nebo Glu.

se substituce vyskytuje v oblasti Sesté smyc&ky,

pak se tato substituce vyskytuje v jedné nebo vice z poloh 199,

200, 201, 202,

212, 213, 214,
JestliZe

substituujici

Ser nebo Thr.
JestliZe
substituujici
JestliZe
substituujici
JestliZe
substituujici
Ser nebo Thr.

203, 204, 205, 206, 207, 208,
215, 216, 217, 218 nebo 219.
se substituce vyskytuje v poloze 199,

209, 210, 211,
potom Jje
aminokyselinou Asn, Asp, Gln, Glu, Gly, His, Pro,
se substituce vyskytuje v poloze 200, potom je
Gln, Glu, Gly
v poloze 201,
Gln, Glu, Pro

v poloze 202,

aminokyselinou Asn, Asp, nebo Ser.

se substituce vyskytuije potom je
aminokyselinou Asn, Asp, nebo Ser.
se substituce vyskytuije potom je

aminokyselinou Asn, Asp, Gln, Glu, Gly, His, Pro,

JestliZe se substituce vyskytuje v poloze 203, potom je
substituujici aminokyselinou Asn, Asp, Gln, Glu, Pro nebo Ser.

JestliZe se substituce vyskytuje v poloze 204, potom je
substituujici aminokyselinou Ala, Asn, Asp, Cys, Gln, Glu, Gly,
His, Met, Pro, Ser nebo Thr.

Jestli%e se substituce vyskytuje v poloze 205, potom je
substituujici aminokyselinou Ala, Asn, Asp, Cys, Gln, Glu, Gly,

His, Ile, Leu,

JestliZe
substituujici

JestliZe
substituujici
Ser.

JestliZe
substituujici

Met, Pro, Ser, Thr nebo Val.

se substituce vyskytuje v poloze 206, potom je
aminokyselinou Asp nebo Glu.

se substituce vyskytuje v poloze 207, potom je

aminokyselinou Asn, Asp, Gln, Glu, Gly, Pro nebo

se substituce vyskytuje v poloze 208, potom je
aminokyselinou Ala, Asn, Asp, Cys, Gln, Glu, Gly,

His, Ile, Leu, Met, Pro, Ser, Thr nebo Val.



JestliZe
substituujici

JestliZe
substituujici
Ser.

JestliZe
substituujici

JestliZe
substituujici
Ser.

JestliZe
substituujici

His, Ile, Leu,

JestliZe
substituujici
Ser nebo Thr.

JestliZe
substituujici
Ser.

JestliZe
substituujici
His, Ile, Met

JestliZe
substituujici

JestliZe
substituujici

JestliZe
substituujici
Ser.
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se substituce vyskytuje v poloze 209, potom je

aminokyselinou Asn, Asp, Gln, Glu, Gly nebo Ser.
se substituce vyskytuje v poloze 210, potom je
aminokyselinou Asn, Asp, Gln, Glu, Gly, Pro nebo

se substituce vyskytuje v poloze 211, potom je

aminokyselinou Asp, Gln, Glu nebo Ser.
212, potom je

Gly, Pro nebo

se substituce vyskytuje v poloze
aminokyselinou Asn, Asp, Gln, Glu,

se substituce vyskytuje v poloze 213, potom je

aminokyselinou Ala, Asn, Asp, Cys, Gln, Glu, Gly,
Met, Pro, Ser, Thr nebo Val.

se substituce vyskytuje v poloze 214, potom je

aminokyselinou Asn, Asp, Gln, Glu, Gly, His, Pro,

se substituce vyskytuje v poloze 215, potom je
aminokyselinou Asn, Asp, Gln, Glu, Gly, Pro nebo

se substituce vyskytuje v poloze 216, potom je
aminokyselinou Ala, Asn, Asp, Cys, Gln, Glu, Gly,

, Pro, Ser, Thr nebo Val.

se substituce vyskytuje v poloze 217, potom je
aminokyselinou Asp, Gln, Glu nebo Ser.

se substituce vyskytuje v poloze 218, potom je
aminokyselinou Asn, Asp, Gln, Glu, Pro nebo Ser.
se substituce vyskytuje v poloze 219, potom je

aminokyselinou Asn, Asp, Gln, Glu, Gly, Pro nebo



14

P¥iklady provedeni vyndlezu

P¥iklad 1
Mutantni geny subtilisinu Carlsberg

zkonstruuje se fagemid ("CP") obsahujici gen p¥irodniho
subtilisinu Carlsberg. Pvull restrik&ni enzymovy fragment o
2800 parech nukleotidd (pn) z plasmidu pUC119 [Vieira J. a Mes-
sing J.: "Production of Single-Stranded Plasmid DNA", Methods
in Enzymology 153, 3 aZ (1989).] se klonuje do Pvu II mista
plasmidu pUB110 (Bacillus Genetic Stock Center, Columbus, Oh.
1E9). pUC119-pUB110 hybridni plasmid se nazve pJMA601l. Do Bam
Hl restrik®niho mista pJMA601 se klonuje polymerasovou Feté&zo-
vou reakci amplifikovany gen subtilisinu Carlsberg poskytujici
CP. Fagemid CP se transormuje do Escherichia coli ung-kmene
J236. PouZitim VCSM13 pomocného fagu se vyrobi jednovlaknovy
uracil obsahujici DNA templat [Kunkel T.A., Roberts J.D., Za-
kour R.A.: "Rapid and efficient site-specific mutagenesis wi-
thout phenotypic selection", Methods in Enzymology 154, 367 aZ
382 (1987) podle modifikace popsané v prdci Yuckenberg P.D.,
Witney F., Geisselsoder J. a McClary J.: "Site-directed in vi-
tro mutagenesis using uracil-containi DNA and phagemid vec-
tors", Directed Mutagenesis - A Practical Approach, M.J. Mc
Pherson (red.), str. 27 a¥ 48, (1991); ob& prace jsou zde za-
hrnuty jako odkazy]. Pro vyrobu vsech mutantd (v podstat& podle
Yuckenberga a spol., 1991, viz shora) se pouZije modifikace
mistn& ¥izené mutagenese s jedinym primerem podle zpusobu Zol-
lera a Smithe [Zoller M.J. a Smith M.: "Oligonucleotide-direc-
ted mutagenesis using M13-derived vectors: an efficient and ge-
neral procedure for the production of point mutations in any
fragment of DNA", Nucl. Acids Res. 10, 6487 aZ 6500 (1982),
zahrnuté zde jako odkaz]. Oligonukleotidy se vyrobi DNA synte-
tizdtorem Applied Biosystem Inc. 380B. Reak&ni produkty mutage-
nese se transformuji do Escherichia coli kmen MM294 (American
Type Culture Collection E. coli 33625). VSechny mutanty byly
potvrzeny DNA sekvenovdnim a isolovand DNA byla transformovéna
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do Bacillus subtilis expresniho kmene BG2036 [Yang M.Y., Ferra-
ri E. a Henner D. J.: "Cloning of the Neutral Protease Gene of
Bacillus subtilis and the Use of the Cloned Gene to Create an
In Vitro-derived Deletion Mutation", J. Bacteriol. 160, 15 aZ
21 (1984).]. U n&kterych mutanty smydek se pro p¥ipravu uraci-
lového templéatu pou¥iva modifikovany CP s mutaci posuvného stop
kodonu v odpovidajici smy&ce. Byly navrZeny oligonukleotidy pro
p¥islusnou &teci oblast a kédovani ndhodnych substituci v polo-
hach 58, 59, 60, 61, 62, 64, 65, 94, 95, 96, 97, 98, 99, 100,
101, 102, 103, 104, 105, 106, 125, 126, 127, 128, 129, 130,
131, 132, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162,
163, 164, 165, 166, 186, 187, 188, 189, 190, 199, 200, 201,
202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213,
214, 215, 216, 217, 218 a/nebo 219 (ekvimoldarni a/nebo prom&nné
sm&8si vSech &ty¥ nukleotidu pro vSechny t¥i bdze v t&chto kodo-
nech). Mutace, Které jsou sprdvné pro posuvny stop kodon a po-
skytuji funk&ni enzym, se identifikuji jejich schopnosti Sté&pit

kasein. Ndhodné substituce se stanovuji DNA sekvenovanim.
Priklad 2
Fermentace

Bufiky Bacillus subtilis (BG2036) obsahujici mutant subti-
lisinu, o ktery se jednd, se nechaji rust do mid-log fdaze v 1
1 ¥ivné pudy LB-glukosa. Naodkuji se do fermentoru Biostat ED
(B. Braun Biotech, Inc., Allentown, Pensylvanie) v celkovém ob-
jemu 10 litru. Fermentadni medium obsahuje kvasinkovy extrakt,
Skrob, protip&nivé &inidlo, pufry a stopové minerdly [viz: Fer-
mentation: A Practical Approach, B. McNeil, L.M. Harvey (red.),
1990.]. Zivna puda se b&hem fermentace udrZuje na konstantnim
pH 7,0. Pro antibiotickou selekci mutagenizovaného plasmidu se
p¥idd chloramfenikol. Buiiky se nechaji rust p¥es noc p¥i 37 °C
do Ao kolem 60 a pak se isoluji.
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P¥iklad 3
¢istani

Fermenta®ni Zivna puda se zpracuje nasledujicimi stupni,
aby se ziskal &isty enzym. Zivna pida se zbavi bun&k Bacillus
subtilis odst¥edovénim, vyZe¥i se odstran&nim jemnych &astic
100K membrdnou (tj. membrédnou odstraiiujici &dstice o v&tsi mo-
lekulové hmotnosti neZ 100 000). Ndsleduje odst¥edovéni na 10K
membrand. Prtokovou dialyzou se sni¥i iontové sila a 0,025M MES
pufrem (2-(N-morfolino)ethansulfonova kKyselina) se upravi pH
na 5,5. Enzym se ddle vy&isti tak, %e se nanese bud na chroma-
tografickou kolonu s katexem nebo na chromatografickou kolonu
s afinitnim adsorbentem. Eluuje se z kolony gradientem NaCl ne-
bo propylenglykolu [viz Scopes R.K.: Protein Purification Prin-
ciples and Practice, Springer-Verlag, New York (1984), zahrnute
zde jako citace.].

Pro stanoveni koncentrace aktivniho enzymu ve frakcich zi-
skanych gradientovou eluci se pouZije pNA test [DelMar E.G.,
Largman C., Brodrick J.W., Geokas M.C.: Anal. Biochem. 99, 316
aZ 320 (1979), zahrnuto zde jako odkaz.]. Tento test m&Fi rych-
lost, jakou se uvoliiuje p-nitroanilin, kdy%Z enzym hydrolyzuje
synteticky substrat, sukcinyl-alanin-alanin-prolin-fenylalanin-
-p-nitroanilid (SAAPF-pNA). Rychlost vzniku Zluté barvy p¥i hy-
drolyza&ni reakci se m&¥i p¥i 410 nm na spektrofotometru. Tato
rychlost je um&rna koncentraci aktivniho enzymu. M&¥eni absor-
bance p¥i 280 nm se navic pouZivd pro stanoveni koncentrace
celkového proteinu. Pom&r aktivni enzym/celkovy protein udava
gistotu enzymu a pouZ¥ivd se pro identifikovani frakci, které
se maji spojit jako zasobni roztok.

Abychom se vyhnuli autolyze enzymu b&hem skladovéni, p¥ida
se ke spojenym frakcim, ziskanym 2z chromatografické kolony,
stejnd hmotnost prolylenglykolu. Po ukon&eni postupu &ist&ni
se &istota enzymového zasobniho roztoku zkontroluje SDS-PAGE
(gelova elektroforesa na dodecylsulfatpolyakrylamidu). Absolut-
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ni koncentrace enzymu se stanovi zpusobem titrace aktivnich
mist pouZitim inhibitoru trypsinu typu II-T: vajecny bilek kro-
cana dodany Sigma Chemical Company (St. Louis, Missouri). Zm&-
¥ené konverzni faktory uka¥i, které zmé&ny, k nimZ doslo v ruz-
nych polohach molekuly enzymu, vedou k enzymové varianté& se
zvySenou aktivitou p¥i srovndni s p¥irodnim enzymem na roz-
pustny substrat pNA.

P¥i p¥iprav& pro pouZiti se enzymovy zésobni roztok eluuje

vyté&siiovaci kolonou se Sephadexem G25 (Pharmacia, Piscataway,
New Yersey), aby se odstranil propylenglykol a aby se zm&nil
pufr. MES pufr v enzymovém zdsobnim roztoku se zamé&ni za 0,1M
Tris pufr (tris(hydroxymethyl)aminomethan) obsahujici 0,01M
caCl,, pH bylo upraveno HCl na 8,6. VSechny pokusy se provad&ji
p¥i pH 8,6 v Tris pufru p¥i teplot& udrZované termostatem na
25 °C.

P¥iklad 4
P¥iprava modelového povrchu

Aminopropylsklo s regulovanou velikosti poru (CPG) od CPG
Inc. (Fairfield, New Jersey) se pouZije jako nosi& pro kova-
lentni p¥ipojeni sAAPF-pNA substratu ziskaného od Bachem, Inc.,
Torrence, Kalifornie). Reakce se provadi v dimethylsulfoxidu.
Jako kondenzad&ni &inidlo se pouZije hydrochlorid (l-ethyl-3-
-[3-(dimethylamino)propyl Jkarbodiimidu (EDC). Po ukon&eni reak-
ce (sledovdno pNA testem) se nadbytek rozpoust&dla odstrani,
CPG:SAAPF-pNA se promyje dimethylsulfoxidem (DMSO) a dvakrat
vodou. Ndsleduje vysusSeni v su$arn& proudem dusiku p¥i 70 °C.
Reak&ni schema a p¥iprava imobilizovaného substrdtu se provadi
tak, jak je to popséno Brodem P.F.III a D.S.Rauchem: "Subtili-
sin BPN’: Activity on an Immobilized Substrate", Langmuir 8,
1325 a¥% 1329 (1992), zahrnuto zde jako odkaz.].

CPG povrch bude mit 62 000 + 7000 pNA molekul/um®. Plocha
povrchu zistava nezm&n&na od hodnoty 50,0 m*°/g, jaka pro CPG u-
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vadi CPG Inc. To ukazuje, %e tento postup pouZity pro p¥idani
SAAPF-pNA na CPG neposkozuje porézni strukturu (st¥edni prum&r

je 48,6 nm).
P¥iklad 5
Test povrchové hydrolyzy

PouZitim CPG:sSAAPF-pNF lze v jediném pokusu zm&¥it adsorpci
varianty enzymu a hydrolyzu peptidu navdzaného na CPG. Malé
mno%stvi zdsobniho roztoku varianty enzymu se p¥idéd do batiky,
kterd obsahuje Tris pufr a CPG:sAAPF-pNA, z nichZ byl odstrané&n
plyn. Bafika se t¥epe ru&nim Sejkrem 90 minut, p¥i tom se Sejkr
v ruznych &asovych intervalech zastavuje (nap¥iklad ka%?dé 2 mi-
nuty b&hem poZdtednich stadii adsorp&ni hydrolyzy, nap¥iklad
prvnich 20 minut, a kaZdych 10 minut na konci pokusu). CPG:
:SAAPF-pNF se nechd usadit. Roztok se rozd&li na vzorky. Jak
experimentdlni postup tak vypolet adsorpce a hydrolyzy se pro-
vad&ji tak, jak popsali Brode a spol., viz shora 1992.

U vSech enzymu byla sledovana stabilita na autolyzu. Enzy-
my by nem&ly vykazovat velké autolytické ztraty b&hem doby po-
kusu. Adsorpce enzymu miZe byt tedy stanovena m&¥enim vyZerpani
roztoku. Rozdily mezi puvodni koncentraci varianty enzymu a
koncentraci zm&¥ené v ka’dém jednotlivém Case udava mnoZstvi
adsorbované varianty enzymu. MnoZstvi pNA hydrolyzovaneého na
povrchu se m&¥i odeXtenim absorbance vzorku p¥i 410 nm. Celkové
mno¥stvi hydrolyzovaného pNA se vypo&te tak, Ze se selte mnoZ-
stvi vzorku a mno¥%stvi zbyvajici v baiice. Tato hodnota se opra-
vi ode&tenim mnoZstvi pNA, které bylo hydrolyzovéno Tris pufrem
p¥i pH 8,6, kdy% nebyl p¥itomen Zadny enzym. Toto zdkladni hy-
drolyza&ni rozmezi bylo 7 aZ 29 % z celkové hydrolyzy podle u-
¢innosti enzymu.
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P¥iklad 6
Analyza kinetiky rozpustného substréatu

Rychlost hydrolyzy rozpustného substratu sAAPF-pNF se sle-
duje m&¥enim zvyseni absorbance jako funkce &asu p¥i 410 nm na
spektrofotometru DU-70. Koncentrace enzymu se udrZuje konstant-
ni a p¥ipravuje se tak, aby byla v rozmezi 6 a¥ 10 nanomolu,
zatimco koncentrace substratu se pohybuje mezi 90 a 700 uM
SAAPF-pNF pro kaZdé kinetické stanoveni. Absorp&ni data se sta-
novuji kaZdou vte¥inu po dobu 900 sekund. Data se p¥enesou do
za¥izeni Lotus™ spreadsheet (Lotus Development Corporation,
cambridge, Massachusetts). Analyza kinetickych parametru se
provadi standardni Lineweaver Burkovou analyzou, p¥i které data
na pod&atku pokusu (obvykle prvni minuta) odpovidaji linedrni
regresni k¥ivce, takZe daji v,. Data v, a s, se vynesou stan-
dardnim inverznim zpusobem, tak¥e se ziskd K, a Ky..-

P¥iklady variant subtilisinu Carlsberg

P¥iklady variant subtilisinu Carlsberg podle p¥edloZeného
vynalezu, které maji sniZenou adsorpci na povrchu substratu a
zvysenou hydrolyzu substrdtu na povrchu, jsou uvedeny niZe v
tabulkdch 3 aZ 36. P¥i popisu specifickych mutaci se uvadi nej-
d¥ive aminokyselina, kterd se vyskytuje v p¥irodnim typu, jako
druhé je uvedeno &islo polohy a substituujici aminokyselina je
uvad&na jako t¥eti.



Tabulka 2

smytka 1 - varianty s jednou mutaci

Thr58Asn
Thr58Asp
Thr58GIn
Thr58Glu
Thr58Gly
Thr58Pro
Thr8Ser
Asp59Glu
Gly60Asn
Gly60Asp
Gly60GIn
Gly60Glu
Gly60Pro
Gly60Ser
AsnG1Asp
Asn61Gin
Asn61Glu
’ Asn61Ser
Gly62Asn
Gly62Asp
Gly62GIn
Gly62Glu
Gly62Pro
Gly62Ser
Gly64Asn
Gly64Asp
Gly64GlIn
Gly64Glu
Gly64Pro
Gly64Ser
Thr65Asn
Thr65Asp
Thr65GIn
Thr65Glu
Thr65Gly
Thr65Pro
Thr65Ser

Tabulka 3

»

smy&ka 1 - varianty se dv&ma mutacemi

Thr58GIn + Asn61Glu
Asn61Asp + Thr65Pro
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Thr58GIn + Asp59Glu
Thr58GIn + Gly62Ser
Gly62Asn + Thi65Pro
Thr58GIin + Gly60Asp
Thr58Pro + Gly60Glu
Asn61Asp + Thi65Ser
Asp59Glu + Gly60GIn
Asp59Giu + Gly60Pro
Gly62Asp + Gly64Gin
AsnB1Ser + Thr65Pro
Thr58Asp + Gly60Gin
Gly60Ser + Gly62GIn
Asp59Glu + Gly62Pro
Gly62Asp + Thr65Gly
Asn61GIin + Thr65Pro
Asn61GlIn + Gly64Asn
Gly60GIn + Gly62GIn
Thr58Gly + AsnS1Asp
Thr58GIn + Gly62Gin
Gly60Asn + Gly62Gin
Gly60Asn + Gly62Asp
Thr58Glu + Gly62Pro
Gly64Asp + Thi65Pro
Asp59Giu + Thi65Ser
Gly60GIn + Thr65Gin
Asp59Glu + Gly62Ser
Asn61Glu + Gly64Glin
Asp59Glu + Gly60Ser
Gly60Ser + Gly62Ser
Thr58Gly + Gly64Glu
Thr58Asn + Asn61Ser
Asp59GIu + Thr65Asn
Gly60Asn + Asn61Ser
Gly60Glu + Gly62GIn
Thr58Pro + Gly62Asp
Thr58Ser + Asp59Glu
Thi58Asp + Gly62Pro
Asn61Asp + Gly62Pro
Thr58Ser + Gly62Ser
Gly60Asn + Gly62Ser
Gly64Pro + Thr65Asn
Gly64Asp + Thr65GIn
Gly64Glu + Thr65Pro
Gly64Asn + Thi65Pro
Asn61Ser + Gly64Asp
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Tabulka 4

smytka 1 - varianty se t¥emi mutacemi

Thi58Pro + Gly64Ser + Thr65Gly
Asn61Glu + Gly62GIn + Thr65GIn
Thr58Gin + Gly62Ser + Glyb4Pro
Asp59Glu + Gly62Asn + Thr65Pro
Thr58Pro + Gly60Glu + Gly64Asn
Thr58Asn + Gly64Ser + Thr65Gly
Asp59Glu + Asn61GIn + Gly64Ser
Thr58Asn + Asn61Glu + Thr65Pro
Gly60Pro + Asn61Asp + Thi65Pro
Thr58Glu + Gly62GIn + Glyb4Asn
Thr58Asn + Gly62Glu + Gly64Pro
Thr58Ser + Asp59Glu + Thr65Asn
Thr58GIu + Gly62Asn + Gly64GIn
Thr58Pro + Asp59Glu + Gly62Ser
Gly60Asn + Asn61Asp + Gly62Asn
Gly62Asp + Gly64Ser + Thi65Pro
Asp59Glu + Gly60Asn + Thr65Asn
Thr58Gly + Giy60Pro + Thr65Gly
Thr58GIn + Gly60Glu + Asn61GIn
Giy60Pro + Asn61GIn + Gly64Asp
Thr58Asn + Gly62Asn + Thi65Pro
Thr58Pro + Asp59Giu + Gly64Asn
Thr58Pro + Asn61Ser + Gly62Asp
Thr58Asp + Gly60Pro + Gly62Asn
Thr58Ser + Gly60Pro + Asn61Asp
GlyG0GIn + Gly62GIn + Gly64Pro
Asp59Glu + Asn61GIn + Thr65Asn
Gly60Asp + Asn61GIn + Thr65Pro
Asn61Glu + Gly62Glu + Thr65Pro
Thr58Asp + Asp59Giu + Thr65GIn
Thr58GIu + Asp59Giu + Thr65Ser
Thr58Glu + Asp59Glu + Thri65Gly

Tabulka 5

smy&ka 1 - varianty se &tyrmi mutaqemi

Asp59Glu + Gly60Pro + Gly62Asn + Gly64Gin
Thr58Pro + Gly60Pro + Gly62Glu + Thr65GIn
Thr58Ser + Gly60Pro + Gly64GIn + Thr65Pro
Thr58Pro + Asp59Glu + Asn61Ser + Gly62Asn
Thr58GIlu + Gly60Asn + Gly64Ser + Thi65Pro
Thr58Glu + Gly60Ser + Asn61GIn + Thr 65GIn
Thr58Pro + Asp59Glu + Gly60Asn + Asn61GIn
Thr58Gly + Gly60Pro + Gly62Glu + Thr65Ser
Gly60Asp + Gly62Ser + Gly64GIn + Thr65Gly
Thr58Asn + Gly60Pro + Gly62Ser + Gly64Asp
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Thr58Pro + Asp59Glu + Gly60Asn + Gly62Asn
Asn61Asp + Gly62Gin + Gly64Pro + Thr65Asn
Thr58Asp + GlyBOPro + Gly62Asn + Gly64Ser
Thr58Asp + Gly60GIn + Gly62Pro + Thr65Asn
Thr58Asn + AsnB1Asp + Gly62Glu + Thr65Gly
Thr58Ser + Gly60Ser + Asn61Asp + Gly62Glu
Thr58Glu + Asp59Glu + Asn61GIn + Thr65Ser
Thr58Asp + Asp59Glu + Gly62Pro + Thr65Gly
Gly60Asp + Asn61Asp + Gly62Ser + Thr65Gly
Gly60Glu + Asn61Glu + Gly62GIn + Gly64Pro
Thr58Pro + Gly60Asp + Asn61Asp + Gly64Asn
Asp59Glu + Gly60Asp + Gly64GIn + Thi65Ser
Asp59Glu + Gly6DAsp + Gly64GIn + Thr65Pro
Thr58Pro + Asp59Giu + Gly60Asp + Gly64Asn
Thr58Ser + Asp59GIlu + Gly60Asp + Gly62Asn
Asp59Glu + Gly60Glu + Asn61Glu + Gly62Ser
Thr58Glu + Asp59Glu + Gly60Asp + Thr65Pro
Asp59Glu + Gly60Asp + Gly62Glu + Thr65Pro
Thr58Ser + Asp59Glu + Asn61Asp + Gly62Asp

Tabulka 6

i

smy&ka 2 - varianty s jednou mutaci

Val 94Ala
Val 84Asn
Val 94Asp
Val 94Cys
Val 94Gin
Val 84Glu
Val 94Gly
Val 94His
Val 94Met
Val 84Pro
Val 94Ser
Val 94Thr
Leu 95Ala
Leu 95Asn
Leu 95Asp
Leu 95Cys
Leu 95GIn
Leu 95Glu
Leu 95Gly
Leu 95His
Leu 95lle
Leu 95Met
Leu 95Pro
Leu 95Ser
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Leu 95Thr
Leu 95Val
Asn 96Asp
Asn 96GIn
Asn 96Glu
Asn 96Ser
Ser 97Asp
Ser 97Glu
Ser 98Asp
Ser 98Glu
Gly 99Asn
Gly 99Asp
Gly 99GIn
Gly 99Glu
Gly 9SPro
Gly 99Ser
Ser100Asp
Ser100Glu
Gly101Asn
Gly101Asp
Cly101Gin
Gly101Glu
Gly101Pro
Gly101Ser
Ser102Asp
Ser102Glu
Tyr103Ala
Tyr103Asn
Tyr103Asp
Tyr103Cys
Tyr103GIn
Tyr103Glu
Tyr103Gly
Tyr103His
Tyr103lle
Tyr103Leu
Tyr103Met
Tyr103Pro
Tyr103Ser
Tyr103Thr
Tyr103Val
Ser104Asp
Ser104Glu
Gly105Asn
Gly105Asp
Gly105Gin
Gly105Giu



Gly105Pro
Gly105Ser
lle106Ala
lle106Asn
lle106Asp
lle106Cys -
lle106GIn
lle106Glu
He106Gly
lle106His
lle106Leu
lle106Met
He106Pro
lle106Ser
118106 Thr
lle106Val

Tabulka 7

smy&ka 2 - varianty se dv&ma mutacemi

Val 94GIn + Ser100Giu
Asn 96Ser + Gly 99GIn
Gly 99Glu + lle106Met
Ser 97Asp + Gly105GIn
Ser102Glu + Tyr103Asn
Ser100Glu + Hle106Gly
Asn 96Asp + lle106Ser
Gly 99Ser + Ser100Glu
Gly101G!n + Gly105Ser
Asn 96Asp + Gly 99Pro
Asn 96GIn + Ser104Asp
Leu 95GIu + Tyr103Pro
Asn 96Ser + Gly101Asp
Leu 95Val + Ser 97Glu
Leu 95Aila + Gly 99Pro
Val 94Thr + Gly 99Glu
Leu 95GIn + lle106Ala
Leu 95Pro + lle106Ala
Leu 95Val + Ser100Giu
Gly101Gin + Tyr103Gly
Asn 96Asp + lle106Pro
Leu 95Ser + Ser100Asp
Gly 99Pro + Ser100Asp
Val 94Thr + Leu 95Asp
Ser100Glu + 1ie106GIn
Ser100Asp + Gly101Pro
Leu 95Cys + Gly105Asp
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Ser 98Glu + Gly101Ser
Gly101Asn + Tyr103GIn
Val 94Met + Ser102Glu
Gly 99Pro + Gly105Asp
Val 94Asn + Ser102Asp
Val 94Cys + lle106Thr
Val 94Gly + Ser104Asp
Val 94Pro + Gly101Pro
Val 94Ser + Gly105Glu
Val 94Met + Ser 98Asp
Val 94GIn + Ser104Asp
Asn 96Ser + Ser 98BAsp
Seri04Glu + lle106GIn
Val 94Asn + Tyr103Thr
Tyr103Ala + Ser104Asp
Gly 99Pro + Ser104Glu
Leu 95Cys + Tyri03Leu
Val 94Gly + Gly 99Ser
Gly101GIn + Tyr103Ser
Ser 97Asp + Gly105Pro
Ser 98Asp + Gly105Asn
Gly 99GlIn + Ser100Glu
Gly 99Pro + Ser100Glu
Tyr103lle + Gly105Ser
Ser100Glu + Gly105Pro
Asn 96Glu + Tyr103Gly
Val 94Met + Gly105Asn
Val 94His + Leu 95Glu
Ser100Asp + Tyr103Met
Leu 95Met + Gly101GIn
Gly 99Pro + Gly101Asp
Asn 96Asp + Gly101Asn
Val 94Ala + Gly 99Ser

Tabulka 8

smy&ka 2 - varianty se t¥emi mutacemi

Val 94GIn + Leu 95Thr + Ser100Glu
Ser100GIu + Tyr103Met + lle106Thr
Ser 97Asp + Gly101GIn + lle106Asn
Leu 95GIn + Gly105Ser + lle106Gin
Leu 95His + Gly 99GIn + Ser100Glu
Val 94His + Leu 95Met + Asn 96GIn
Val 84Asn + Ser 97Glu + Tyr103Pro
Ser 97Asp + Gly101Ser + Tyr103Met
Ser 97Glu + Tyr103Met + lle106Gin
Val 94Thr + Gly 99Pro + Gly105Asp




27

Leu 95Gly + Ser 98Glu + Tyr103Cys
Leu 95Pro + Gly101Asp + Tyr103Gly
Leu 95Val + Gly 99Pro + Ser104Asp
Leu 95lle + Gly105Ser + lle106Met
Ser 97Glu + Gly101Asn + lle106Thr
Asn 96Ser + Gly101Asp + Tyr103Asn
Val 94Pro + Ser 98Glu + lle106Asn
Gly 99Pro + Tyr103Glu + lle106Ser
Asn 96Asp + Gly 99Asn + Tyr103Pro
Leu 95Gin + Ser 97Asp + lle106Val
Val 94Pro + Ser 98Glu + Tyr103Val
Leu 95Asn + Gly101Pro + lle106His
Val 94Ala + Leu 95His + Ser100Giu
Val 94Asn + Gly101Ser + Ser104Asp
Val 94Cys + Gly105Ser + lle106Thr
Leu 95Gly + Gly101Asp + lle106Cys
Ser102Glu + Tyr103lle + lle106Gly
Val 94Pro + Leu 95Asp + lle106Pro
Va! 94Pro + Leu 95lle + lle106Cys
Ser100Asp + Gly101Asp + lle106Asn
Leu 95Glu + Asn 96Glu + Tyr103Pro
Gly101Glu + Ser102Asp + Tyr103Leu
Val 84Pro + Gly101Asp + Ser102Glu
Asn 96Asp + Ser 97Asp + Gly 99Pro
Ser 97Asp + Ser 98Asp + Gly 99Glu
Asn 96Glu + Ser 97Asp + Gly 99Asp
Gly 99Glu + Ser100Asp + Gly101Asp
Gly 99Glu + Ser100Giu + Gly101Glu
Leu 95GIn + Ser102Asp + Gly105Asp
Asn 96Ser + Ser102Glu + Ser104Glu
Ser102Asp + Ser104Glu + Gly105Pro
Ser102Asp + Tyr103Ser + Ser104Glu
Val 94Cys + Ser 97Glu + Gly 99Asp
Asn 96Asp + Ser 98Glu + lle106Thr
Asn 96Asp + Ser 98Asp + lle106Cys
Asn 96Glu + Ser 98Glu + Gly105Asn
Ser 98Glu + Ser100Glu + lle106Ser
Ser 98Asp + Ser100Asp + Gly101Asn
Gly101Asp + Ser102Asp + Ser104Glu
Leu 95GIiu + Ser 98Asp + Gly101Asp
Val 94Ser + Ser100Giu + Ser102Asp
Leu 95Val + Ser 97Glu + Ser100Glu
Asn 96GIn + Ser 97Asp + Ser100Asp
Asn 96Ser + Ser 97Asp + Ser100Asp
Val 94Asp + Gly 99Asn + Ser102Glu
Val 84Asp + Ser102Glu + lle106His
Leu 95Asp + Gly 99Glu + Ser102Asp




Val 94Thr + Gly101Asp + Ser104Glu
Gly 99Pro + Gly101Asp + Ser104Asp
Ser 98Asp + Gly101Asp + Tyr103Pro

Tabulka 9

smy&ka 2 -~ varianty se &ty¥mi mutacemi

Val 94Met + Leu 95Asn + Ser 98Asp + Gly105Ser
Asn 96Ser + Gly101Glu + Tyr103lle + Gly105Asn
Leu 95Val + Ser 97Asp + Gly 99Asn + Tyr103lle
Leu 95lle + Asn 96GIn + Gly 99Asn + Tyr103Asp
Val 84His + Ser100Glu + Tyr103lle + lle106Met
Ser 97Glu + Tyr103lle + Gly105GIn + lle106Ala
Val 94Thr + Leu 95lle + Ser 97Asp + Gly 99Ser
Val 84Thr + Leu 95Cys + Gly 99Asp + lle106Val
Leu 95Cys + Ser 98Glu + Gly 99Asn + lle106Met
Asn 96GIn + Ser 98Asp + Gly105Asn + lle106Gly
Leu 95Thr + Ser100Glu + Tyr103Val + lle106Pro
Val 94Thr + Leu 95Val + Asn 96Glu + Tyr103Asn
Val 94His + Leu 95Asn + Gly 99GIn + Gly105GIn
Val 94Ala + Leu 95Thr + Ser 98Asp + Tyr103lle
Leu 95Val + Gly101GlIn + Tyr103Cys + lle106Glu
Gly 99Pro + Ser100Giu + Gly101Ser + Tyr103Thr
Leu 95Ala + Gly101Asp + Tyr103Ser + Gly105Asn
Gly 89Asn + Tyr103Asp + Gly105Asn + lle106Thr
Asn 96Asp + Ser 97Asp + Gly101Ser + Tyr103Thr
Val 94Ala + Asn 96Glu + Ser 97Asp + Gly105Asn
Val 84Cys + Leu 95GIn + Asn 96Glu + Ser 97Glu
Val 94Gly + Asn 96GIn + Ser104Glu + Gly105Glu
Ser 97Asp + Ser 98Glu + Gly101Asn + Tyr103Val
Ser 97Glu + Ser 98Asp + Gly 99GIn + Gly101GIn
Leu 95Gly + Asn 96Ser + Ser 97Glu + Ser 98Glu
Asn 96Glu + Ser 97Glu + Ser 98Asp + Gly101Pro
Asn 96Asp + Ser 97Asp + Ser 98Asp + Tyr103Leu
Asn 96Asp + Ser 97Asp + Ser 98Giu + Tyr103Gly
Leu 95Glu + Asn 96Glu + Ser100Asp + lle106Ala
Ser 97Asp + Gly 99GIu + Tyr103Cys + Gly105Asn
Val 94Gly + Asn 96Ser + Ser 97Glu + Gly 99Asp
Asn 96Ser + Tyr103Leu + Ser104Asp + lle106Glu
Leu 95Ala + Asn 96Glu + Gly 99Ser + Ser100Asp
Asn 96Asp + Ser 97Glu + Ser100Glu + lle106Val
Val 84Cys + Ser 97Asp + Ser 98Asp + Ser1 OOAsp
Ser 97Asp + Ser 98Asp + Ser100Glu + Tyr103Thr
Asn 96Glu + Gly 99Glu + Gly101Asp + Tyr103Ala
Val 84Asp + Leu 95Ala + Gly101Glu + Ser102Glu
Ser 98Glu + Gly 99Pro + Ser100Asp + Gly101Glu
Val 94Glu + Asn 96GIn + Gly101Glu + lle106Thr
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Asn 96Ser + Ser102Asp + Tyr103Asn + lle106Asp
Leu 95Cys + Ser 98Asp + Gly 99Asp + Gly101Asp
Ser100Glu + Gly101Pro + Ser102Glu + lle106Ala
Val 94Cys + Ser100Glu + Gly101Pro + Ser102Glu
Val 94GIn + Ser100Asp + Ser102GIlu + Tyr103lle
Ser 97Asp + Ser100Glu + Gly101Glu + Tyr103Asn
Val 94Glu + Asn 96Glu + Gly 99GIu + Gly105Pro
Asn 96GIn + Ser100Glu + Gly101Asp + lle106Glu
Val 94Pro + Leu 95Ala + Ser 97Asp + Ser100Asp
Leu 95GIlu + Gly101Asn + Ser102Glu + Tyr103lle
Val 94Asn + Asn 96Glu + Gly101Asp + Gly105Asp
Val 94Asp + Gly 99Asn + Ser100Asp + Ser102Asp
Val 94Asp + Leu 95Val + Ser102Asp + Tyr103Ala
Leu 95GIu + Gly 99Pro + Ser102Asp + Ser104Glu
Leu 95Ser + Asn 96GIn + Gly101Glu + Ser104Asp
Val 94GIn + Asn 96GIn + Gly101Glu + Ser104Glu
Gly101Asp + Tyr103Val + Ser104Glu + lle106Val
Asn 96Asp + Ser102Asp + Tyr103Gly + Gly105Asp
Ser100Glu + Ser102Asp + Ser104Asp + Gly105Ser
Val 84Asp + Ser 97Asp + Ser100Asp + Gly105Gin

Tabulka 10

smy&ka 3- varianty s jednou mutaci

Leui25Ala
Leu125Asn
Leu125Asp
Leu125Cys
Leu125Gin
Leu125Glu
Leu125Gly
Leu125His
Leul25lle
Leu125Met
Leu125Pro
Leu125Ser
Leu125Thr
Leui25Val
Gly126Asn
Gly126Asp
Gly126GIn
Gly126Glu
Gly126Pro
Gly126Ser
Gly127Asn
Gly127Asp
Gly127GIn
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Gly127Glu
Gly127Pro
Gly127Ser
Ala128Asn
Ala128Asp
Ala128GIn
Ala128Glu
Ala128Gly
Ala128His
Ala128Pro
Ala128Ser
Ala128Thr
Ser129Asp
Ser129Ghu
Gly130Asn
Gly130Asp
Gly130GIn
Gly130Glu
Gly130Pro
Gly130Ser
Ser131Asp
Ser131Glu
Thr132Asn
Thri132Asp
Thr132GIn
Thr132Glu
Thr132Gly
Thr132Pro
Thr132Ser

Tabulka 11

smy&ka 3- varianty se dvéma mutacemi

Leu125GIn + Ser129Glu
Gly130Gin + Thr132Asn
Gly126Asp + Gly127Pro
Leu125lie + Ser131Glu

Gly126GIn + Gly130Ser
Gly126Pro + Thr132Pro
Gly126Asp + Thr132Ser
Ala128Gly + Thr132Ser
Leu125Ala + Gly126Glu
Leu125GIn + Ser129Asp

Gly126Pro + Seri31Asp -

Gly127Ser + Ser129Glu
Gly130Asn + Ser131Glu
Leu125Giu + Ala128GIn
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Gly126Ser + Thr132Ser
Leu125Ala + Ser129Asp
Gly127Pro + Thr132Asp
Gly126Pro + Gly130Ser
Leu125Ala + Ala128Asp
Gly127GIn + Ser131Asp
Leu125Ala + Thr132Ser
Gly127Pro + Thr132Gly
Gly126Glu + Thr132Asn
Leu125Gly + Ser129Glu
Ala128Thr + Gly130Asp
Ala128His + Thr132Asp
Leu125Gly + Gly126Asn
Gly126Ser + Ser129Glu
Leu125Asn + Thri32Asn
Gly126Glu + Ala128Gly

Ser131Asp + Thr132GIn
Ser129Giu + Gly130Pro
Gly127Asn + Ser129Asp
Leu125Glu + Thr132Asn
Gly126Gin + Gly127Glu

Ala128Thr + Ser131Asp
Leu125Pro + Ser131Glu
Gly126Pro + Thr132Gly

Gly126GIn + Ser129Asp
Leu125Gly + Gly126Ser
Gly127Gin + Ser129Asp
Gly126GIin + Gly130Giu

Gly127Asp + Gly130Asn
Leu125GIlu + Gly126Ser
Leu125lle + Thr132Asp

Gly126Asn + Gly127Asp
Leu125Cys + Gly126Gin
Leu125Glu + Ala128Asn
Gly126Gin + Ala128Asn
Gly126Asp + Gly130Asn
Leu125Ser + Gly130Ser
Gly126Asn + Ser129Asp
Leu125Ser + Ser131Asp
Ser129Asp + Thr132Asn
Gly127Glu + Ala128Thr
Leu125Thr + Gly130Pro
Ala128Pro + Thri32Asp
Gly127Ser + Ser131Glu
Gly126Asn + Thr132Glu
Gly130Asp + Thr132Asn




Tabulka 12
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smy&ka 3- varianty se t¥emi mutacemi

Leu125Asn + Gly126Pro + Ser129Glu
Gly126Asn + Ser128Asp + Gly130Pro
Leui25Ala + Gly126Ser + Ser131Glu
Gly127Gln + Ala128Thr + Ser129Glu
Leu125Thr + Ser129Asp + Gly130Pro
Gly126Pro + Ala128Thr + Thr132Asp
Gly126Asn + Gly130Asn + Thr132GIn
Leui25Thr + Gly130Gin + Thr132GIn
Ala128Gly + Ser129Asp + Thr132Asn
Leu125Mset + Ala128GIn + Ser129Asp
Leu125Gly + Ala128Asp + Gly130Pro
Leu125lle + Gly127Ser + Thr132Asp
Leu125Val + Gly127Glu + Gly130Ser
Gly127Ser + Gly130Asn + Thr132Asn
Leu125Thr + Gly126Ser + Ala128Glu
Leu125GIn + Gly126Pro + Ser131Glu
Leu125GIu + Gly130Asn + Thr132Asn
Gly126Asn + Gly127Pro + Ser129Asp
Gly126Pro + Gly127Pro + Ala128His
Gly127Asn + Ala128His + Ser129Asp
Leu125Thr + Gly130Pro + Thr132Ser
Leu125Cys + Gly127GIn + Ser129Asp
Gly127Asn + Gly130Glu + Thr132Gly
Gly127GIn + Gly130Ser + Thr132Asp
Leu125Thr + Ser129Asp + Thr132Pro
Leu125Cys + Gly127Glu + Gly130Pro
Ala128Gly + Ser129Glu + Gly130GIn
Gly127Asp + Gly130Ser + Thr132Pro
Leu125Pro + Gly126Asn + Gly127Asn
Gly126Glu + Ala128Ser + Gly130Ser
Leui25Gly + Gly127Pro + Ser128Asp
Gly126GIn + Ala128Glu + Gly130GIn
Ala128Gly + Gly130Asn + Thr132Asp
Leu125Met + Gly126Pro + Gly127Gin
Leu125GIn + Ala128Asn + Ser129Asp
Gly127Ser + Ala128Asn + Thr132Gly
Gly126GIn + Gly127Asp + Gly130Ser
Gly127Asp + Ala128Pro + Thr132Pro
Leu125His + Ser129Asp + Thri32Pro
Leui25lle + Gly126GIn + Thr132GIn
Gly126Asp + Gly130Ser + Thr132Asn
Gly127Asn + Ser129Giu + Gly130Pro
Leu125Pro + Gly127Asp + Gly130Asn
Leu125lie + Ala128His + Ser131Asp
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Gly126Pro + Ala128His + Thr132Pro
Leu125Val + Ala128GIn + Ser129Glu
Leu125Ser + Gly126Asp + Thr132Gly
Leu125Pro + Gly126Asp + Gly127Asp
Ala128Ser + Gly130Asp + Ser131Asp
Gly130Asp + Ser131Glu + Thri32Asn
Gly126Asn + Gly130Asp + Ser131Giu
Gly126GIn + Gly130Asp + Ser131Glu
Gly130GIn + Ser131Glu + Thr132Glu
Ala128Thr + Ser131Glu + Thr132Asp
Ala128Thr + Ser131Asp + Thr132Glu
Ala128Pro + Ser131Asp + Thr132Asp
Gly127Asp + Ala128Asp + Thr132GIn
Leu125GIlu + Gly126Glu + Gly130Asn
Ala128Asp + Ser129Asp + Gly130Asn
Ser129Asp + Gly130Glu + Thr132Pro

Tabulka 13

smy&ka 3- varianty se &ty¥mi mutacemi

Leu125Asn + Ala128Asn + Ser131Giu + Thr132Pro
Leu125Ala + Gly126GIn + Gly127Pro + Gly130Ser
Leu125Pro + Gly126Asn + Gly127Gin + Ala128Pro
Leu125Gly + Gly126Asn + Ser129Giu + Gly130Asn
Ala128Gly + Gly130Asn + Ser131Asp + Thr132Ser
Leu125lie + Gly126Pro + Ala128Gly + Thr132Glu

Leu125Thr + Gly130Pro + Ser131Asp + Thri32Gly
Leu125Asp + Gly126Pro + Gly127Ser + Thr132GIn
Leu125Gly + Gly126Pro + Gly127Asp + Thr132Pro
Leu125Val + Gly127Glu + Gly130Asn + Thri32Asn
Leu125Cys + Ala128Pro + Gly130Ser + Ser131Glu
Gly126GIn + Gly127Ser + Ala128Thr + Gly130Glu

Leu125Gly + Gly127Ser + Gly130Ser + Thr132Gly

Leu125Pro + Gly126Ser + Ala128His + Thri32Asn
Leu125Val + Gly126Gin + Gly127Pro + Ser129Asp
Leu125Cys + Gly130Pro + Ser131Asp + Thr132Ser
Leu125Gly + Gly127GIn + Ser129Glu + Thr132Ser
Leu125Met + Ala128Ser + Gly130Pro + Thr132Gly
Leu125Ala + Gly126Asp + Ala128His + Thr132Ser
Gly127GlIn + Gly130Glu + Ser131Asp + Thri32Asn
Gly126Ser + Gly127GIn + Gly130Glu + Ser131Glu
Gly127Pro + Gly130Asp + Ser131Glu + Thr132Pro
Ala128Gly + Gly130Pro + Ser131Asp + Thr132Glu
Gly126Asn + Ala128Pro + Ser131Asp + Thr132Asp
Gly126GIn + Ala128His + Ser131Asp + Thr132Asp
Leu125Thr + Gly127Glu + Ala128Asp + Gly130GIn
Gly126Asn + Ala128Gin + Ser129Glu + Gly130Asp
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Ala128Gly + Ser129Glu + Gly130GIu + Thr132GIn
Gly126GIn + Ser129Asp + Gly130Glu + Thr132Asn
Gly126Asn + Ala128Thr + Ser129Glu + Gly130Glu
Gly126Ser + Gly127Asn + Ser129Giu + Gly130Glu
Leui25His + Gly127Glu + Ala128Glu + Ser129Asp
Leu125Thr + Gly127Glu + Ala12B8Asp + Ser129Glu
Gly126Pro + Gly127Glu + Ala128Asp + Ser129Glu
Ala128Gly + Ser129Glu + Gly130Asp + Ser131Asp
Gly126Gin + Ser129Asp + Gly130Asp + Ser131Asp
Gly127Ser + Ser129Glu + Gly130Glu + Ser131Glu
Ala128Gly + Ser129Asp + Gly130Asp + Ser131Glu
Gly126Asn + Ser129Asp + Gly130Glu + Ser131Asp
Ala128Asn + Ser129Asp + Gly130Asp + Ser131Asp
Gly127Pro + Ser129Giu + Gly130Asp + Ser131Glu
Gly126Ser + Gly130Asp + Ser131Asp + Thr132Glu
Leu125Met + Gly127Glu + Ser129Asp + Gly130Asp
Gly126Pro + Gly127Asp + Ser129Glu + Gly130Asp
Leu125Val + Gly127Glu + Ser129Asp + Gly130Asp
Gly127Asp + Ala128Asn + Ser129Asp + Gly130Glu
Gly127Glu + Ala128Thr + Ser129Glu + Gly130Ser
Gly127Asp + Ala128His + Ser129Glu + Gly130Ser
Gly126Ser + Gly127Glu + Ala128Thr + Ser129Glu
Gly126Pro + Gly127Asp + Ala128Asp + Gly130Glu
Leu125Gly + Gly126Asp + Gly127Glu + Ser129Glu
Gly126Asp + Gly127Glu + Ala128Ser + Ser129Asp
Gly127Ser + Ser128Asp + Gly130GIn + Ser131Asp
Ala128Gly + Ser129Glu + Gly130Asn + Ser131Glu

Leu125Val + Ser129Asp + Ser131Asp + Thr132Ser |

Leu125Gly + Ala128Gly + Ser129Glu + Ser131Asp
Leu125Cys + Gly126Pro + Ser129Glu + Ser131Glu
Gly127Ser + Ala128Asn + Serl 29Asp + Ser131Asp
Gly126Asn + Ser129Asp + Sari131Glu + Thr132GIn
Gly126Pro + Ala128Pro + Ser129Asp + Ser131Glu

Tabulka 14

smy&ka 4 - varianty s jednou mutaci

Gly153Asn
Gly153Asp
Gly153GIn
Gly153Glu
Gly153Pro
Gly153Ser
Asni154Asp
Asn154Glin
Asn154Glu
Asn154Ser
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Ser155Asp
Ser155Glu
Gly156Asn
Gly156Asp
Gly156Gin
Gly156Glu
Gly156Pro
Gly156Ser
Asn157Asp
Asn157GIin
Asn157Glu
Asn157Ser
Ser158Asp
Ser158Glu
Gly159Asn
Gly159Asp
Gly159GIn
Gly159Glu
Gly159Pro
Gly159Ser
Ser160Asp
Ser160Glu
Thri61Asn
Thr161Asp
Thr161GIin
Thr161Glu
Thr161Gly
Thr161Pro
Thr161Ser
Asn162Asp
Asn162GIn
Asn162Glu
Asn162Ser
Thri63Asn
Thr163Asp
Thr163Gin
Thr163Glu
Thr163Gly
Thr163Pro
Thr163Ser
lle164Ala
lle164Asn
lle164Asp
le164Cys
1e164Gin
le164Glu
le164Gly
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lle164His
lle164Leu
lle164Met
lle164Pro
lle164Ser
lle164Thr
lle164Val
Gly165Asn
Gly165Asp
Gly165Gin
Gly165Glu
Gly165Pro
Gly165Ser
Tyr1i66Ala
Tyr166Asn
Tyr166Asp
Tyr166Cys
Tyr166GIn
Tyr166Glu
Tyr166Gly
Tyr166His
Tyri66lle
Tyr166Leu
Tyr166Met
Tyr166Pro
Tyr166Ser
Tyr166Thr
Tyr166Val

Tabulka 15

smy&ka 4 — varianty_se dvéma_ mutacemi

Asni54Ser + Ser155Glu
Gly153Glu + lle164Ala
Gly159Glu + Gly165Pro
Asn154Glu + Gly156Ser
Gly156Pro + Gly159Asp
Gly153Ser + Ser160Asp
Ser155Asp + Gly165Ser
lle164Gly + Gly165Glu
Gly159Glu + lle164Asn
Asn157Gln + Asn162Ser
Gly156Asn + Thr161GIn
Asn162Glu + Tyr166GIn
Asn157Glu + Gly165GIn

Asn162Glu + Gly165GIn
Gly183Pro + 1le164Cys
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Thr163Glu + Gly165Asn
Gly153Asp + lle164Asn
Gly153Ser + Thri61Asp
Gly156Asp + Tyr166GIn
Gly165Pro + Tyr166Ser
Gly153Ser + Asn162Glu
Gly159Glu + Tyr166Leu
Gly156Asn + Thr161Glu
Asn154GIn + Ser158Glu
Ser160Asp + Thri61Asn
Ser155Glu + Gly165Pro
Asn154Ser + Tyr166lle
Gly153Asp + Thri61Asn
Ser158Asp + Thr161Pro
Asn162Glu + Thri63Ser
Gly159GIn + Tyr166Cys
Thri61Gly + Asn162Ser
Gly159Asp + Tyr166Asn
Ser160Glu + lle164Thr
Ser158Asp + lle164Leu
Asn154Ser + Asn157Asp
Asn154Asp + Thr161Gin
Gly156Ser + Ser160Giu
Gly156GIn + Tyr166lle
Gly153Asn + Tyr166Ala
Asn154Asp + lle164Ser
Ser155Asp + Thri63Asn
Gly156Glu + Gly159GIn
Gly156Ser + Asn162Asp
Gly153Ser + Asn157Glu
Ser160Glu + Gly165Pro
Gly153Pro + Asn157Asp
Gly153GIn + Ser160Asp
Asn154GIn + Thr163Asn
Gly156Ser + Gly159Asp
Gly159Asp + Thr161GIn
Gly159Ser + Tyr166Glu
Asn157Asp + Tyr166Leu
Thr161Asp + Asn162GIn
Asn162GIn + Gly165Glu
Gly156Asp + Asn162GIn
Asn154GIn + lle164GIin
Asn157Asp + Asn162Ser
Asn154Asp + lle164Asn
Gly159Asp + Gly165Pro
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Tabulka 16

smy&ka 4 - varianty se t¥emi mutacemi

Gly153GIn + Asn154Ser + Ser155Glu
Gly156Asp + Thr161Pro + Tyr166lle
Asn157Glu + Gly159GIn + Asn162GIn
Asn154Glu + Asn162Gin + lle164Leu
Gly153Pro + Gly159GIn + lle164Asn
Asn154Ser + lle164Met + Tyr166Cys
Gly159GIn + Ser160Asp + lle164Thr
Gly156Asn + Thr161Ser + lle164Cys
Gly156Asn + lle164His + Tyr166Asp
Asn157Glu + Asn162GIn + lle164Ala
Ser160Asp + Thr163Ser + lle164Gly
Asn154Glu + Thr161Pro + lle164Met
Thr163Asn + lle164Asn + Gly165Pro
Asn157Glu + Asn162GIn + lle164Thr
Asn162GIn + lle164Thr + Gly165Glu
Asn154GIn + Gly159Asp + Tyr166Thr
Asn157GIn + Thri61Gly + Thr163Pro
Ser158Glu + Thr163Ser + Gly165Ser
Gly153Pro + Asn157Asp + Thr163Asn
Gly156Pro + Ser158Asp + Gly165Gin
Asn157GIn + Thr163Gly + Gly165Pro
Ser155Glu + Gly159Ser + Tyr166Thr
Gly153GIn + Asn154Gin + Gly165Glu
Gly153GIn + Asn154Ser + Gly159Pro
Thr161Gly + Asn162Asp + Gly165Asn
Ser158Glu + Gly159Ser + Gly165Gin
Ser155Asp + Gly159Asn + lle164Ser
Asn157GIn + Thr162Gly + Gly165Glu
Gly153Ser + Gly159Ser + Asn162Asp
Gly153Ser + Ser158Glu + lle164Thr
Gly153Asp + Thr161Ser + Gly165Asn
Thr161Ser + lle164Ser + Tyr166Pro
Ser155Asp + Gly156Asn + lle164Asn
Asn154Glu + Gly159Gin + Tyr166lle
Gly153Gin + Gly156GIn + Thri61Asp
Gly159Asn + Thr163Asn + Tyr166Ser
Ser155Asp + Thri63Pro + lle164Gly
Gly153Ser + Ser160Asp + lle164Pro
Asn162Glu + lle164GIin + Tyr166Gin
Gly156Glu + Asn157Glu + Thr161Gly
Gly159Asp + Ser160Glu + lle164GIn
Ser155Asp + Gly156Glu + Thri63Asn
Ser155Glu + Gly156Asp + Gly165Ser
Ser155Glu + Gly156Asp + lle164Met
Ser160Glu + Thri61Asp + Gly165Asn
Asn162Asp + Thr163Asp + Gly165Asn
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Asn157Asp + Ser158Glu + Thr161Glu
Gly159Asp + Thr161Glu + Thr163Pro
Gly153Asp + Asn154Ser + Gly165Asp
Gly153Glu + Asn162GIn + Gly165Asp
Asn154Ser + Thr161Glu + Thr163Asp
Ser158Glu + Ser160Asp + Thr163Asn
Ser158Glu + Ser160Glu + Thr163Gly
Ser158Asp + Ser160Asp + lle164Gly
Asni157Asp + Gly159Glu + Thr163Gin
Thr163Glu + Gly165Asp + Tyr166Pro
Ser160Asp + Asn162Glu + Gly165Asn
Asn154Glu + Gly156Asp + Asn157Glu
Gly159Asp + Ser160Asp + Asn162Glu
Asn154Glu + Ser155Glu + Asn157Asp

Tabulka 17

smy®ka 4 - varianty se &ty¥mi mutacemi

Gly153Pro + Gly159Ser + Thri63Pro + Gly165Asn
Asn154GIn + Asn162GIu + lie164Cys + Gly165Pro
Asn154Ser + Asn157Asp + Thr161Gly + lle164Asn
Gly159GIiu + Thr161Gln + Thr163Asn + Gly165Gin
Gly159Ser + Ser160G!u + Thr163GIn + Tyr166lle
Gly156Ser + Ser160Glu + Thri61Asn + Gly165Pro
Gly153Ser + Gly159Ser + Ser160Asp + Gly165Ser
Gly153Asn + Gly159Glu + lle164Cys + Gly165Pro
Asn154Ser + Gly156Glu + Thr161Pro + Tyr166His
Gly153Ser + Ser160Glu + Gly165Asn + Tyr166Cys
Asn157Gin + Thr163Gly + lle164His + Gly165Gin
Asni54Ser + Ser155Glu + Asn162Ser + lle164His
Gly156Pro + Asn157GIn + Ser160Glu + Gly165Ser
Gly153Gin + Ser155Asp + Thri61GIn + Tyr166Gly
Asn157Ser + Thri61Gin + Thr163Asp + lle164Thr
Gly153Ser + Ser160Asp + Asn162GIn + Tyr166Thr
Gly153Pro + Asn154Gin + Asni 57GIin + Ser160Giu
Gly156Glu + Asn162GIn + Thr163Ser + Gly165GIn
Gly156Asn + Asn157Glu + Thri61Gly + Thr163Ser
Gly153Ser + Ser158Glu + Gly159Asp + Thr163Gly
Asn154GIn + Ser158Asp + Gly159Asp + Thri63Asn
Ser158Asp + Gly159Asp + Thri63Asn + Tyr166Pro
Gly159Asp + Ser160Giu + Thr1 63Ser + Gly165Ser
Asn154Glu + Ser155Asp + Thr163Gin + Tyr166Met
Gly153Glu + Asn154Asp + Serl 55Glu + Gly159Asn
Ser158Glu + Gly159Glu + Ser160Asp + Gly165Asn
Ser158Asp + Gly159Asp + Ser160Asp + Asn162GIn
Asn157Ser + Ser160Asp + Thr161Glu + Asn162Glu
Gly156Asn + Ser158Asp + Ser160Glu + Thr161Glu
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- Gly159Glu + Thr161Asp + Thri63Asn + Tyr166Val
Gly156Pro + Gly159Glu + Thr161Asp + Gly165Pro
Gly153Glu + Gly156Pro + Gly159GIn + Gly165Asp
Gly153Glu + Asn157GlIn + Gly159GIn + Gly165Asp
Gly153Asn + Ser155Glu + Thr163Glu + lle164Gly
Asn157Glu + Ser158Asp + Ser160Asp + Thr161Asn
Asni54Ser + Asn157Ser + Sor158Asp + Ser160Glu
Ser158Giu + Gly159Gin + Ser160Glu + Thr163Gin
Ser158Asp + Ser160Glu + lle164Ala + Tyr166GIin
Gly153Pro + Asn157GIn + Ser158Glu + Ser160Asp
Gly153Gin + Gly156Pro + Ser158Glu + Ser160Asp
Gly156Ser + Asn157Glu + Gly159Glu + lle164Leu
Thri63Asp + lle164Cys + Gly165Asp + Tyr166Cys
Ser160Asp + Asn162Asp + lle164Asn + Tyr166Thr
Asn157Ser + Ser160Glu + Asn162Asp + lle164Met
Ser155Glu + Asn157Asp + Asn162Ser + Gly165Pro
Gly153Ser + Asn154Glu + Ser155Glu + Asn157Glu
Gly153Pro + Asn154Asp + Ser155Asp + Asn157Glu
Gly153Gin + Ser158Glu + Ser160Asp + Asn162Glu
Asn157Asp + Ser160Glu + Thri61Ser + Asn162Glu
Gly156Asp + Asn157Asp + Thr161Ser + Asn162Asp
Asn154Gin + Asn<57Asp + Ser160Glu + Tyr1 66Ser
Gly153GIn + Gly156Glu + Ser158Glu + Asn162Glu
Gly156Glu + Gly159Pro + Thr163Asp + Gly165Asp:
Ser155Glu + Thr161Ser + Thr163Ser + Gly165Asp
Asn154Asp + Thr163Gly + Gly165Glu + Tyr166Ser
Ser155Asp + Asn157Glu + Gly159Glu + Gly165Gin

Asn162Glu + lle164Ala + Gly165Asp + Tyr166Thr . |

Gly156Gin + Asn162Asp + Gly165Asp + Tyr166Asn
Ser155Glu + Ser158Asp + Thri61Asn + Tyr1 66Met
Ser155Glu + Ser158Glu + Gly159GIn + le164Gly

Tabulka 18

smy&ka 5 - varianty s jednou mutaci

Ala186Asn
Ala186Asp
Ala186GIn
Ala186Glu
Ala186Gly
Ala186His
Ala186Pro
Ala186Ser
Ala186Thr
Ser187Asp
Ser187Glu
Phe188Ala

|
l
|
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Pha188Asn
Phe18BAsp
Phe188Cys
Phe188GIn
Phe188Glu
Phe188Gly
Phe188His
Phe188lle
Phet188Leu
Phe188Met
Phe188Pro
Phe188Ser
Phe188Thr
Phe188Tyr
Phe188Val
Ser189Asp
Ser189Glu
Ser190Asp
Ser190Gtu

Tabulka 1¢

smy&ka 5 - varianty se dvé&ma mutacemi

Ala186Asp + Phe188Gin
Ala186Gly + Ser187Glu
Ala186GIn + Ser187Asp
Ala186His + Ser190Glu
Ser187Asp + Phe188Cys
Ser187Asp + Phe188Thr
Phe188Gly + Ser190Glu
Ala186Asn + Phe188Ser
Ala186Asp + Phe188lle
Ala186Ser + Phe188Glu
Ala186Thr + Phe188Leu
Ser187Glu + Phe188Ser
Ser187Glu + Phe188Pro
Ser187Asp + Phe188Gin
Ala186Thr + Ser190Glu
Phe188His + Ser180Asp
Ala186Gin + Ser190Asp
Phe188Leu + Ser190Glu
Ala186His + Ser190Asp
Ala186Pro + Ser187Glu
Phe188lle + Ser1S0Asp
Ala186Asp + Phe18BAsn
Ala186Ser + Ser187Glu
Ser187Glu + Phe188Leu
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Ala186Asn + Phe188lle

Phe188Tyr + Ser190Glu
Ala186Pro + Ser190GIlu

Ala186Thr + Phe188Asp
Ala186His + Ser187Asp

Ala186GIn + Phe188Thr
Phe188Cys + Ser190Glu
Ser187Glu + Phe188Thr
Ser187Asp + Phe188Met
Ala186Asn + Ser190Asp
Phe188Val + Ser190Asp
Ala186Pro + Phe188Ser
Ala186Asp + Phe188Ser
Ser187Glu + Phe188Asn
Ala186Thr + Ser187Asp
Ala186Thr + Phe18BAsn
Ala186Gly + Phe188Leu
Phe188Asn + Sar190Glu
Ala186Thr + Ser187Glu

Ala186Thr + Ser190Asp
Ser187Asp + Phe188Ala
Ala186Asn + Ser187Glu

Ala186GIn + Phe188Tyr
Phe188lle + Ser180Glu

Phe188Thr + Ser190Asp
Ala186Ser + Ser187Asp
Phe18BAla + Ser180Asp
Phe188Gin + Ser190Glu
Ala186Gly + Ser190Asp

Ala186Glu + Phe188Thr
Ala186Pro + Phe188Ala
Phe188Asn + Ser190Asp
Ala186Gly + Phe188Val
Phe188Leu + Ser180Asp
Ala186Asn + Phe188Met
Ala186GIn + Phe188Glu

Tabulka 20

smy&ka 5 - varianty se t¥emi mutacemi

Ala186Pro + Phe188Cys + Ser190Glu
Ala186Gin + Phe188Val + Ser190Glu
Ala186Thr + Phe188Asn + Ser190Glu
Ala186Gly + Phe188GIn + Ser190Glu
Ala186Pro + Phe188GIn + Ser190Giu
Ala186GIin + Phe18B8Asn + Ser190Asp
Ala186Asn + Ser187Asp + Phe188Leu
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Ala186GIn + Ser187Asp + Phe188Pro
Ala186GIin + Ser187Glu + Phe188Met
Ala186Pro + Phe188Val + Ser190Glu
Ala186His + Phe188Met + Ser190Asp
Ala186Asn + Ser187Glu + Phe188lle
Ala186Gin + Phe188Ala + Ser190Glu
Ala186Pro + Phe188Thr + Ser190Asp
Ala186Asn + Ser187Glu + Phe188Thr
Ala186Ser + Phe188Ala + Ser190GIu
Ala186His + Phe188Pro + Ser190Asp
Ala186His + Ser187Asp + Phe188Leu
Ala186Pro + Ser187Glu + Phe188Val
Ala186Asn + Ser187Asp + Phe188His
Ala186Gly + Ser187Glu + Phe188Leu
Ala186Pro + Ser187Asp + Phe188His
Ala186GIin + Phe188lle + Ser1S0Asp
Ala186Pro + Phe188lle + Ser190Asp
Ala186GIin + Phe188Thr + Ser190Asp
Ala186GIn + Phe188His + Ser190Glu
Ala186Gly + Phe188lle + Ser180Asp
Ala186Thr + Ser187Glu + Phe188Tyr
Ala186His + Ser187Asp + Phe188Ser
Ala186His + Ser187Glu + Phe188Ser
Ala186His + Phe188Gly + Ser190Giu
Ala186Pro + Ser187Glu + Phe188Pro
Ala186GIn + Ser187Glu + Phe188Tyr
Ala186Asn + Phe188Cys + Ser180Asp
Ala186Gly + Phe188Gly + Ser190Asp
Ala186GIn + Ser187Asp + Phe188Val
Ala186Pro + Ser187Glu + Phe188Gly
Ala186Glu + Ser187Glu + Phe188lle
Ala186Asp + Ser187Giu + Phe188Ala
Ala186Asp + Ser187Asp + Phe188Thr
Ala186Glu + Ser187Asp + Phe188Thr
Ala186Glu + Ser187Glu + Phe188Tyr
Ala186Asp + Ser187Asp + Phe188Ser
Ala186Asp + Ser187Glu + Phe188lle
Ala186Pro + Ser187Asp + Phe188Asp
Ala186GIn + Ser187Glu + Phe188Glu
Ala186GIn + Ser187Glu + Phe188Asp
Ala186GIlu + Ser187Glu + Phe18BAsp
Ala186Glu + Ser187Asp + Phe188Glu
Ala186Thr + Phe188Asp + Ser190Glu
Ala186Ser + Phe188BAsp + Ser190Asp
Ala186Gly + Phe188Asp + Ser190Glu
Ser187Asp + Phe188Glu + Ser190Asp
Ser187Glu + Phe188Glu + Ser190Asp
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Ser187Asp + Phe188Glu + Ser190Giu
Ser187Glu + Phe188Glu + Ser190Glu
Ala186Glu + Phe188Glu + Ser190Glu
Ala186Glu + Phe188Asp + Ser190Asp
Ala186Asp + Ser187Asp + Ser190Glu
Ala186Asp + Ser187Glu + Ser190Asp

Tabulké 21

smyka 5 - varianty se &ty¥mi mutacemi

Ala186Thr + Ser187Glu + Phe188Glu + Ser190Asp
Ala186GIn + Ser187Asp + Phe188Asp + Ser190Asp
Ala186Gly + Ser187Asp + Phe188Glu + Ser190Asp
Ala186Thr + Ser187Asp + Phe188GIu + Ser190Giu
Ala186His + Ser187Glu + Phe188GIlu + Ser190Asp
Ala186GIn + Ser187Glu + Phe188Glu + Ser190Giu

Ala186Thr + Ser187Glu + Phe18BAsp + Ser190Asp
Ala1B6Asn + Ser187Glu + Phe188Asp + Ser190Asp
Ala186Ser + Ser187Glu + Phe188GIu + Ser190Gliu
Ala1B6Asn + Ser187Asp + Phe188Asp + Ser190Asp
Ala186Ser + Ser187Asp + Phe188Asp + Ser190Glu
Ala186Asn + Ser187Asp + Phe188Asp + Ser190Glu
Ala186His + Ser187Glu + Phe188Glu + Ser190Giu

Ala186GIn + Ser187Asp + Phe188Glu + Ser190Asp
Ala186Gly + Ser187Asp + Phe188Glu + Ser190Glu

Ala186Pro + Ser187Asp + Phe188Asp + Ser190Glu
Ala186Gly + Ser187Asp + Phe188Asp + Ser190Glu
Ala186Ser + Ser187Glu + Phe188Glu + Ser190Asp

Ala186Thr + Ser187Asp + Phe188Asp + Ser190Asp
Ala186Gly + Ser187Glu + Phe188Asp + Ser180Glu

Ala1B6Gly + Ser187Asp + Phe188Asp + Ser190Asp
Ala186Asp + Ser187Asp + Phe188Asn + Ser190Asp
Ala1B6Glu + Ser187Glu + Phe188Tyr + Ser190Giu

Ala186Asp + Ser187Asp + Phe188Ser + Ser190Glu
Ala186Asp + Ser187Glu + Phe188GIn + Ser190Giu
Ala186Glu + Ser187Asp + Phe18BAla + Ser190Glu

Ala186Glu + Ser187Glu + Phe188Gly + Ser180Glu

Ala186Asp + Ser187Asp + Phe18B8Ala + Ser190Asp
Ala186Glu + Ser187Glu + Phe188Cys + Ser190Glu
Ala186Glu + Ser187Asp + Phe188lle + Ser180Asp

Ala186Glu + Ser187Glu + Phe188Ala + Ser190Glu

Ala186Glu + Ser187GIlu + Phe188His + Ser190Asp
Ala186Asp + Ser187Asp + Phe188Leu + Ser190Giu
Ala186Asp + Ser187Asp + Phe188GIn + Ser190Glu
Ala186Asp + Ser187Glu + Phe18BAsn + Ser190Asp
Ala186Asp + Ser187Asp + Phe188Cys + Ser190Giu
Ala186Asp + Ser187Asp + Phe188Thr + Ser190Asp
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Ala186Glu + Ser187Glu + Phe188Leu + Ser190Asp
Ala186Glu + Ser187Glu + Phe188Leu + Ser190Glu
Ala186Asp + Ser187Asp + Phe186Pro + Ser190Glu
Ala186Asp + Ser187Glu + Phe188Val + Ser1S0Asp
Ala186Asp + Ser187Asp + Phe188His + Ser190Glu
Ala186Glu + Ser187Glu + Phe188Pro + Ser190Glu
Ala186Asp + Ser187Glu + Phe188Ser + Ser190Glu
Ala186Glu + Ser187Glu + Phe188Val + Ser190Glu
Ala186Asp + Ser187Glu + Phe188GIn + Ser180Asp
Ala186Asp + Ser187Giu + Phe188Asn + Ser190GIlu
Ala186Asp + Ser187Glu + Phe188Gly + Ser190Glu
Ala186Asp + Ser187Asp + Phe188Cys + Ser190Asp
Ala186Asp + Ser187Glu + Phe188Tyr + Ser190Glu
Ala1B86Glu + Ser187Asp + Phe188Thr + Ser190Asp
Ala186Glu + Ser187Gliu + Phe188Thr + Ser190Glu
Ala186Glu + Ser187Giu + Phe188Met + Ser190Giu
Ala1B6Asp + Ser187Asp + Phe188Gly + Ser180Glu
Ala186Asp + Ser187Glu + Phe188His + Ser190Gilu
Ala186Asp + Ser187Glu + Phe188Met + Ser190Glu
Ala186Glu + Ser187Asp + Phe188Ser + Ser180Asp
Ala186Asn + Ser187CGIlu + Phe188Met + Ser190Asp
Ala186GIn + Ser137Asp + Phe188His + Ser190Asp
Ala186Asn + Ser187Glu + Phe188Ser + Ser190Giu '

Tabulka

22

smyZka 6 - varianty s jednou mutaci

Ala199Asn
Ala199Asp
Ala199GIn
Ala199Glu
Ala199Gly
Ala199His
Ala199Pro
Ala199Ser
Ala199Thr
Pro200Asn
Pro200Asp
Pro200GIn
Pro200Glu
Pro200Gly
Pro200Ser
Gly201Asn
Gly201Asp
Gly201Gin
Gly201Glu
Gly201Pro
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Gly201Ser
Ala202Asn
Ala202Asp
Ala202Glin
Ala202Glu
Ala202Gly
Ala202His
Ala202Pro
Ala202Ser
Ala202Thr
Gly203Asn
Gly203Asp
Gly203GIn
Gly203Glu
Gly203Pro
Gly203Ser
Val204Ala
Val204Asn
Val204Asp
Val204Cys
Val204GlIn
Val204Glu
Val204Gly
Val204His
Val204Met
Val204Pro
Val204Ser
Val204Thr
Tyr205Ala
Tyr205Asn
Tyr205Asp
Tyr205Cys
Tyr205GIn
Tyr205Glu
Tyr205Gly
Tyr205His
Tyr205lle
Tyr205Leu
Tyr205Met
Tyr205Pro
Tyr205Ser
Tyr205Thr
Tyr205Val
Ser206Asp
Ser206Glu
Thr207Asn
Thr207Asp
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Thr207GIn
Thr207Glu
Thr207Gly
Thr207Pro
Thr207Ser
Tyr208Ala .
Tyr208Asn
Tyr208Asp
Tyr208Cys
Tyr208GIn
Tyr208Glu
Tyr208Gly
Tyr208His
Tyr208lle
Tyr208Leu
Tyr208Met
Tyr208Pro
Tyr208Ser
Tyr208Thr
Tyr208Val
Pro209Asn
Pro209Asp
Pro209GIin
Pro209Glu
Pro209Gly
Pro209Ser
Thr210Asn
Thr210Asp
Thr210GIn
Thr210Glu
Thr210Gly
Thr210Pro
Thr210Ser
Asn211Asp
Asn211Gin
Asn211Glu
Asn211Ser
Thr212Asn
Thr212Asp
Thr212GIn
Thr212Glu
Thr212Gly
Thr212Pro
Thr212Ser
Tyr213Ala
Tyr213Asn
Tyr213Asp
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Tyr213Cys
Tyr213GIn
Tyr213Glu
Tyr213Gly

Tyr213His

Tyr213lle
Tyr213Leu
Tyr213Met
Tyr213Pro
Tyr213Ser
Tyr213Thr
Tyr213Val
Ala214Asn
Ala214Asp
Ala214GIin
Ala214Glu
Ala214Gly
Ala214His
Ala214Pro
Ala214Ser
Ala214Thr
Thr215Asn
Thr215Asp
Thr215GIn
Thr215Glu
Thr215Gly
Thr215Pro
Thr215Ser
Leu216Ala
Leu216Asn
Leu216Asp
Leu216Cys
Leu216GIn
Leu216Glu
Leu216Gly
Leu216His
Leu216lle
Leu216Met
Leu216Pro
Leu216Ser
Leu216Thr
Leu216Val
Asn217Asp
Asn217GIn
Asn217Glu
Asn217Ser
Gly218Asn
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Gly218Asp
Gly218GIn
Gly218Glu
Gly218Pro
Gly218Ser
Thr219Asn
Thr219Asp
Thr219GiIn
Thr219Glu
Thr219Gly
Thr219Pro
Thr219Ser

Tabulka 23

smytka 6 — varianty se dvéma mutacemi

Gly218Gin + Thr219Gin
Val204Ala + Thr207GIn

. Tyr213Val + Gly218Pro

Pro209Gly + Tyr213lie
Thr215Ser + Thr219Ser
Leu216Ala + Asn217GIn
Pro209Asp + Thr212Ser
Ala199Asn + Leu216lle
Asn217Glu + Thr219Asn
Tyr208lie + Thr215Asn
Ala202Gly + Pro209Giu
Gly201Ser + Thr219Gly
Thr215Pro + Gly218Ser
Tyr205Leu + Leu216His
Val204Asn + Ala214Asn
Asn217Ser + Gly218Pro
Ala202His + Tyr208Val
Gly201GIn + Tyr213Leu
Tyr213Cys + Thr219Gly
Pro200Asn + Thr210Pro
Ala202Asp + Thr219Asn
Gly201Pro + Val204Pro
Ala214Thr + Thr219GIn
Thr207GIn + Leu216Asp
Pro200GIn + Tyr213Met
Val204Ala + Thr215Glu

Thr212Gin + Thr215Asn |

Leu216His + Asn217Glu
Ala202Thr + Ala214Asp
Val204Pro + Thr207GIn

"Gly203Asp + Tyr205Leu

—
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Tyr205His + Asn21 1Asp
Asn211GIn + Thr212Asn
Gly203Pro + Thr219Pro
Pro200Gly + Pro209Asp
Thr210Asp + Gly218Pro
Gly203Asp + Gly218Ser
Tyr205Glu + Gly218Pro
Thr212GIn + Thr218Pro
Ala214Ser + Asn217Glu
Ala202Asn + Leu216Ser
Val204Thr + Ala214Pro
Pro200Asn + Asn211Asp
Tyr205Gly + Thr219Pro
Ala199His + Asn217Ser
Gly201Ser + Asn211Asp
Gly203Ser + Tyr205Ala
Ala202Pro + Pro209Glu
Tyr213Pro + Gly218Glu
Pro200Gly + Ala202Glu
Thr210Gly + Asn211Asp
Val204Asn + Thr215Asn
Pro200Asn + Tyr208Leu
Ala202Pro + Ala214Thr
Tyr205Cys + Leu216His
Leu216Ser + Gly218GIn
Thr215Glu + Thr219GIn
Tyr205Leu + Pro209Glu
Ala214Glu + Thr215Pro
Gly203Glu + Gly218GIn
Tyr205Cys + Thr212Pro
Leu216Asn + Thr219Asn
Ala199Ser + Thr219Asn
Gly201GIn + Tyr213Val
Gly203Asn + Thr215GIn
Pro209Glu + Asn211GIn
Ala199Gly + Asn211Asp
Ala214Glu + Leu216Met
Val204Pro + Asn211Asp
Ala202Glu + Gly218GIn
Tyr208lle + Gly218Glu
Tyr205Ser + Leu216Thr
Asn211Glu + Tyr213Gly
Thr212Asn + Thr219Asn
Asn217Asp + Thr219GIn’
Thr207Asn + Asn217Asp
Gly201Ser + Tyr208GIn
Thr210Pro + Thr212Gly
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Val204Asn + Thr210Gly
Ala199His + Tyr208Val
Tyr208Gly + Tyr213Val
Gly201Pro + Ala214Asp
Gly201Gin + Leu216Gly
Gly201Gin + Thr207Asn
Gly203Asn + Gly218Glu
Tyr208Asn + Thr219Ser
Thr207Gly + Leu216Glu
Gly218Glu + Thr219Asn
Ala199GIn + Thr212Glu
Thr212Asp + Ala214Gly
Gly203Asn + Ala214Ser
Asn211Ser + Thr212Gin
Pro209Asp + Tyr213Thr
Gly201Glin + Ala202Thr
Val204Thr + Tyr208Cys
Gly201Asn + Ala202Asn
Ala199His + Thr210Asp
Val204Ser + Thr212Asp
Tyr208Ser + Thr219Gin
Tyr205Pro + Thr215Asp
Asn211Gin + Gly218Gin
Asn217Asp + Gly218Pro
Ala202GIn + Thr210Pro
Tyr205Asn + Gly218GIin
Gly201GIn + Thr219Ser
Ala202Asp + Thr207Asn
Thr212Gly + Asn217GIn
Thr215Asn + Thr219Ser
Ala214Glu + Thr215Gly
Thi210Asn + Tyr213Gin
Ala199GIin + Tyr205Glu
Tyr205His + Thr210Asp
Gly201Asn + Gly203Asp
Gly203Ser + Pro209Asp
Gly201GIn + Thr210Glu
Pro209Asn + Thr215Ser
Thr215GIn + Thr219Gly
Gly201Gin + Thr215Asp
Tyr208Gly + Tyr213Pro
Gly201Asn + Tyr213Asn
Ala202Pro + Pro20SAsn

Ala199Thr + Tyr208Met

Thr210GIn + Gly21BAsn
Thr210Pro + Asn211Asp
Asn211Asp + Gly218Pro
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Gly201Asn + Tyr205Gly
Ala202GIn + Tyr213Glu
Ala199His + Ala202Asp
Tyr205Ser + Tyr213Glu
Gly201GIn + Pro209Asp
Ala202Ser + Thr219Gin
Leu216Met + Thr219Asn
Val204Ser + Tyr205Ser
Val204Thr + Tyr208Ser
Gly203Asn + Ala214Thr
Thr210Gly + Thr219Asn
Pro200Gly + Thr210Pro
Ala214Glu + Gly218Pro
Pro200Gly + Thr219GIn
Ala202Ser + Asn211Asp
Ala199Thr + Val204Gin
Ala199GIn + Pro200Ser
Pro209Ser + Leu216Thr
Tyr205Pro + Leu216Ala
Gly201Pro + Pro209Gly
Thr207Asn + Thr215Glu
Pro200Ser + Tyr205Ala
Thr210GIn + Asn217GIn
Ala199Asn + Gly203Gin
Gly201Asn + Thr207Pro
Gly203Asp + Tyr208Asn
Thr207Asn + Asn211Asp
Tyr205Leu + Gly218Asp
Gly203Ser + Thr210Pro
Tyr205Cys + Asn211Ser
Ala214Glu + Asn217Ser
Ala199Pro + Gly201GIn
Gly201Asn + Tyr213Met
Tyr205His + Tyr208Gly
Gly203Glu + Thr210Ser
Thr207Asn + Ala214Ser
Tyr205Val + Thr219Ser
Val204Asn + Thr207Pro
Thr207Ser + Asn211Asp
Tyr205Leu + Gly218Giu
Asn211Ser + Thr218Pro
Tyr205GIn + Asn211Ser

Pro200Gly + Val204Asn

Ala202Glu + Tyr213His
Gly201Pro + Gly218Gin
Ala214Asn + Asn217GIin
Gly201Asn + Asn211Asp




53

Pro209Ser + Thr212GIn
Gly203GIn + Val204GIn
Gly201GIn + Thr215Pro
Gly201Asn + Ala202Ser
Thr207GIn + Thr212Asp
Val204Gly + Thr212Asp
Gly201Asn + Thr210Asp
Thr210Asp + Tyr213Cys

Tabulka 24

smy®ka 6 - varianty se t¥emi mutacemi

Pro200Gly + Thr212Ser + Tyr213Met
Gly201Pro + Pro209Glu + Thr212Gly
Gly203Asp + Val204Met + Asn217GIn
Pro200Gly + Thr212Ser + Ala214Asp
Ala199Gly + Tyr213Asp + Gly218Ser
Gly201Asn + Thr207Ser + Thr215Glu
Pro200Ser + Ala214Gly + Asn217Glu
Ala199Pro + Thr207Ser + Thr210Pro
Gly201Asn + Thr210Ser + Asn211Glu
Gly203Asn + Thr207Asn + Asn217Glu
Gly201Asn + Tyr205Pro + Thr207Ser
Pro200Asn + Gly201GIn + Gly203Ser
Pro200GIn + Asn211Glu + Tyr213Ala
Ala202His + Thr212Asp + Tyr213His
Ala199Thr + Gly201Asn + Asn211Ser
Pro200Ser + Gly201GIn + Pro209Asn
Ala202Gly + Tyr205Pro + Asn211Ser
Gly203GIn + Tyr205Val + Thr210Pro
Gly203Glu + Asn211GIn + Asn217Ser
Pro200Asn + Pro209Glu + Asn211Ser
Gly201Pro + Thr210Ser + Tyr213Thr
Tyr205lle + Leu216Asp + Thr219Gly
Pro200Ser + Val204Met + Pro209Asp
Tyr205Asp + Thr207Gly + Tyr208GIn
Pro200Ser + Thr210Asp + Thr212Pro
Gly201GIn + Asn211Asp + Tyr213Gly
Tyr208Val + Thr210Gly + Leu216Val
Pro209Gly + Thr215Pro + Leu216Ala
Val204His + Thr215Glu + Leu216Cys
Ala199Pro + Gly203Ser + Thr210Ser
Gly201Asn + Tyr205Met + Thr210Asp
Pro200Gly + Tyr205Cys + Thr212Asn
Ala199Pro + Pro200Ser + Leu216Glu
Gly201Asn + Tyr205Asp + Tyr213lle
Pro200Ser + Ala202Gly + Thr210Asp
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Aia202Asn + Val204Ser + Gly218Glu
Gly203GIn + Val204Cys + Thr207Ser
Val204Cys + Thr207Asn + Thr212Asp
Gly201Pro + Gly203Ser + Tyr208Gly
Gly203Asn + Tyr208Cys + Leu216Met
Thr210Gin + Thr215Asp + Thi219Ser
Pro209Asp + Tyr213Leu + Ala214Thr
Ala202Asp + Tyr213Pro + Thr215GIn
Thr215Glu + Gly218Ser + Thr219GIn
Pro200Gly + Val204His + Thr207Ser
Gly203Ser + Pro209Asp + Thr219Ser
Ala202Asn + Thr207GIn + Ala214His
Thr207Ser + Ala214Glu + Leu216Ser
Pro200Asn + Pro209Asn + Thr210Pro
Pro209GIn + Tyr213His + Ala214Thr
Thr210Asn + Thr215Pro + Leu216GIn
Gly203GIn + Val204Ser + Thr210Glu
Pro200Asn + Asn211GIn + Gly218Ser
Pro200GIn + Thr207GIn + Leu216Glu
Tyr213Pro + Gly218Glu + Thr219Asn
Tyr208Cys + Thr210Asp + Thr219Ser
Pro200GIn + Tyr205His + Thr219Ser
Pro209Asp + Thr212Gin + Thr219Gin
Gly201Asn + Val204Asn + Thr210Asp
Pro200Gly + Tyr208Leu + Thr210Asn
Pro200Gin + Thr207GIn + Thr219GIn
Tyr205Val + Pro209Ser + Thr210Asp
Gly203Pro + Val204His + Tyr213Glu
Gly203Asn + Pro209Asn + Tyr213His
Ala199Asn + Gly201Asn + Leu216Asp
Pro209Asp + Tyr213His + Gly218Ser
Gly201Ser + Gly203Asp + Asn211Ser
Gly203Asn + Val204Cys + Thr212Gly
Gly201Pro + Tyr208Met + Leu216Glu
Gly201Ser + Val204GIn + Leu216His
Ala199Gly + Ala202Pro + Leu216Ser
Gly203Gin + Tyr205Pro + Thr219Gly
Tyr205Gly + Tyr213Val + Asn217Asp
Gly201Asn + Ala214His + Thr215GIn
Pro200Gly + Ala202GIn + Tyr213Cys
Gly203Pro + Tyr208Met + Thr219Pro
Pro200Asn + Tyr205Leu + Gly218Glu
Pro209Gly + Thr212Glu + Tyr213Thr
Pro200GIn + Thr210Pro + Thr219Asn
Gly201Ser + Gly218Pro + Thr219Asn
Pro200Ser + Gly201Pro + Thr219Gly
Thr207Pro + Tyr213Ala + Leu216Glu
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Ala199Ser + Thr207Asn + Thr212Asp
Thr207GIn + Tyr208lle + Thr210Asp
Tyr213Ser + Thr215GIn + Thr219Pro
Pro200Gly + Tyr208lle + Ala214Ser
Gly201Asn + Pro209Ser + Thr215Asp
Pro200Ser + Pro209Asp + Tyr213Met
Tyr208Gly + Thr210Glu + Thr215Ser
Ala202Ser + Ala214Asp + Thr219Ser
Val204Pro + Pro209Asn + Thr219Asn
Thr207Asn + Pro209Asn + Gly218Ser
Pro200Gly + Leu216Cys + Gly218Ser
Pro209Gly + Leu216Val + Gly218Glu
Asn211Gin + Tyr213Thr + Thr215Ser
Tyr213Val + Thr215Glu + Gly218Ser
Tyr213Pro + Gly218GIn + Thr219Ser
Gly201Pro + Ala202Thr + Val204Cys
Ala202Ser + Tyr208Leu + Pro209Asp
Tyr208Thr + Thr210Asn + Ala214Thr
Tyr205Pro + Pro209Ser + Thr215GIn
Tyr205Cys + Tyr208Gly + Leu216Glu
Ala199Gly + Gly203Asp + Pro209Asn
Val204Gin + Thr207Gly + Gly218GIn
Ala202His + Gly218Asp + Thr219GIn
Gly203Asp + Asn211Ser + Leu216Met
Pro200Ser + Val204Cys + Thr215Glu
Thr207Asn + Leu216Pro + Asn217Glu
Ala199His + Tyr205His + Thr212Pro
Ala199GIn + Gly203Asp + Thr219Gly
Ala199His + Pro200GIn + Asn217Asp
Val204Ser + Tyr213Leu + Thr219Gin
Val204Ser + Pro209Ser + Leu216Glu
Ala202Gly + Pro209Asn + Thr219Asn
Thr215GIn + Gly218Asn + Thr219GIn
. Ala199Pro + Ala214Ser + Leu216Val
Gly203Asn + Thr215Asn + Gly218Glu
Thr207Pro + Tyr208Ala + Thr219Asn
Ala199Ser + Thr210Ser + Gly218Gin
Pro209Asn + Thr210Ser + Asn211Ser
Gly201Asn + Val204Cys + Tyr213Val
Gly201Ser + Val204Ser + Pro209Asn
Gly201Pro + Thr210Ser + Asn21 1Ser
Tyr205GIn + Tyr208His + Thr210Asp
Tyr208lie + Thr215Ser + Gly218Glu
Thr212Glu + Ala214His + Thr215GIn
Gly201Asn + Val204Gly + Tyr205GIn
Ala199Thr + Pro209Glu + Thr210Ser
Pro209Gly + Thr210Asn + Gly218Glu
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Gly203Pro + Pro209Asn + Thr210Asn
Gly203Glu + Tyr213Pro + Leu216Thr
Ala199Pro + Thr212Glu + Ala214Thr
Thr207GIn + Pro209Asn + Thr219Ser
Ala199Thr + Tyr2C5GIn + Thr219Pro
Val204Met + Ala214Gly + Asn217Glu
Gly201GlIn + Val204Pro + Thr210Glu
Tyr208Leu + Thr212Asp + Gly218Asn
Gly201GlIn + Tyr205His + Thr210Glu
Gly201Pro + Ala214Gly + Thr219Ser
Gly203Asp + Tyr205Ala + Tyr208Ser
Thr212Pro + Asn217Ser + Gly218Asp
Tyr205Asp + Thr207Gly + Tyr208Leu
Gly201Pro + Ala202Glu + Leu216Ser
Ala202His + Tyr208Pro + Thr215Asp
Tyr208Thr + Thr212Glu + Thr219Ser
Val204Met + Pro209GIn + Leu216Asp
Thr207Pro + Thr210Asn + Tyr213Glu
Gly201Ser + Val204Gin + Asn211Asp
Gly203GIn + Tyr205Asn + Tyr213Ser
Ala199Thr + Thr210Asn + Tyr213Glu
Tyr208lle + Pro209Ser + Thr212Pro
Tyr205Leu + Tyr208Thr + Ala214Glu
Pro200GIn + Val204GIn + Ala214Glu
Gly203Pro + Asn211Asp + Asn217GIn
Gly201Asn + Gly218GIn + Thr219Pro
Ala199GIn + Gly203GIn + Ala214Asp
Ala202Thr + Tyr205Cys + Tyr213lle
Gly201GIn + Val204Cys + Asn211Glu
Tyr208Thr + Pro209Gly + Thr215Asp
Thr210Glu + Asn211GIn + Tyr213Leu
Val204Cys + Tyr208Pro + Thr219Pro
Ala202Asp + Gly203Asn + Gly218Asn
Ala199Asn + Val204Gly + Tyr205Pro
Gly203Pro + Val204Met + Tyr208His
Pro200Gly + Tyr213Pro + Leu216Cys
Val204Ala + Ala214His + Asn217Glu
Ala202GIn + Thr207Asn + Ala214Gly
Gly203Ser + Val204Gly + Tyr213Thr
Asn211Asp + Leu216Cys + Thr219Asn
Pro200Asn + Thr212Gly + Gly218Asn
Tyr205His + Tyr208Leu + Thr215GIn
Gly203Ser + Tyr205His + Thr219Ser
Val204Asn + Thr212Pro + Thr215Asp
Thr212Ser + Thr215Ser + Leu216Ala
Tyr208Leu + Thr212Glu + Leu216Met
Thr207Asn + Tyr208Leu + Leu216Asp
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Thr210Gly + Thr212Pro + Asn217Asp
Asn211Ser + Ala214Asn + Leu216Glu
Thr207Ser + Tyr208Thr + Ala214His
Ala202Asp + Val204Ser + Tyr208Thr

Tabulka 25

smy¥ka 6 - varianty se &ty¥mi mutacemi

Pro200Ser + Thr207Ser + Tyr213Cys + Gly218GIn
Ala202GIn + Tyr208Cys + Thr210Pro + Tyr213Asn
Gly203Asp + Tyr205lle + Thr215Pro + Thr219Ser
Gly201Gin + Gly203GIn + Val204Asn + Thr207Asn
Pro200Ser + Gly201Ser + Ala202Ser + Pro209Glu
Gly201Ser + Thr207Pro + Thr215Asp + Thr219Pro

Ala202Gin + Asn211GIn + Tyr213Ser + Thr219Asn

Gly201Pro + Tyr213Ala + Ala214Pro + Thr215Ser
Ala199Gly + Pro200Gly + Ala202Giu + Gly218Pro
Tyr205Thr + Tyr208Met + Thr210Ser + Asn217GIn
Gly201Ser + Ala214Ser + Leu216Gly + Gly218Asn
Pro200GIn + Gly203GIn + Asn211Glu + Thr215Pro
Pro200Ser + Tyr208Leu + Asn211Ser + Gly218Asp
Ala199Asn + Pro209Asn + Thr210Ser + Tyr213Met
Ala199His + Gly203Ser + Pro209Asp + Thr212GIn
Tyr205Gly + Thr212Gly + Thr215Asn + Asn217GIn
Ala199GIn + Tyr208Thr + Thr210Asn + Tyr213GIn
Gly203Ser + Pro209Asp + Asn211Ser + Ala214Thr
Pro209Asn + Thr215Ser + Gly218Asp + Thr219Gly
Ala199Pro + Thr207GIn + Thr210Glu + Thr215Pro
Ala202Asn + Val204Gly + Thr207Gly + Thr212Asp
Val204Thr + Tyr208Leu + Asn211Ser + Asn217Asp
Pro200Gly + Tyr205Val + Leu216Asp + Thr219Gly
Pro200Gly + Tyr208Ser + Ala214Ser + Thr219Ser
Ala199Thr + Gly203Glu + Thr207Asn + Tyr213Cys
Pro200Gly + Tyr213Thr + Asn217GIn + Thr219Pro
Gly203Asn + Val204Thr + Thr207Asn + Thr210Ser
Ala202Gly + Thr207GIn + Pro209GIn + Thr210Asp
Ala199His + Gly201Gin + Tyr205Asp + Thr219GIn
Thr207Ser + Asn211Asp + Tyr213Thr + Leu216Ser
Ala189Ser + Thr210Glu + Asn211Gin + Leu216lle
Gly201Ser + Gly203Ser + Thr212Pro + Ala214Glu
Pro200Gly + Gly201GIn + Gly203GIn + Leu216His
Ala199Pro + Gly201Gin + Gly203Pro + Thr212Glu
Ala199His + Gly201Asn + Val204Thr + Tyr208Ser
Val204Thr + Tyr208lle + Ala214Glu + Thr219Pro
Ala199Ser + Tyr205Pro + Thr212Ser + Thr219Gin
Val204Met + Leu216Cys + Asn217Ser + Thr219Gly
Gly201Ser + Tyr205His + Pro209Gin + Thr219Ser
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Pro200GIn + Pro209Asn + Asn211Asp + Thr219Gly
Val204Met + Thr210Gly + Thr212Asp + Ala214Ser
Pro200Gly + Thr207Asn + Asn211Glu + Leu216His
Tyr208Ala + Thr210Asp + Thr215GIn + Thr219Gly
Gly203Asn + Thr207GIin + Pro209Asp + Thr215Gly
Ala199Ser + Pro209Glu + Leu216His + Thr219Pro
Gly203Asp + Tyr205His + Tyr213Val + Ala214Thr
Pro200Asn + Thr212Asn + Leu216His + Gly218Pro
Ala199Ser + Pro209Gin + Thr215GIn + Asn217Glu
Gly203Asp + Thr207Pro + Thr212Gly + Ala214GIn
Gly201Pro + Gly203GIn + Thr207Pro + Ala214Asp
Val204GIin + Ala214Asp + Leu216Thr + Gly218Ser
Thr207Asn + Tyr208Pro + Pro209Asp + Tyr213Asn
Pro209Asp + Asn211GIn + Thr215GIn + Gly218Pro
Val204GIn + Asn211Ser + Asn217GIn + Gly218Pro
Gly201GIn + Ala202His + Asn217Asp + Gly218Gin
Val204Thr + Tyr208Leu + Ala214Pro + Gly21BAsp
Gly201Ser + Thr207Pro + Thr212Ser + Thr215Pro
Ala202Gly + Val204Gly + Asn211Glu + Leu216Gly
Ala199Ser + Gly201GIn + Ala214Ser + Asn217Ser
Ala202GIn + Thr207Pro + Pro209Glu + Tyr213Pro |
Ala199Thr + Ala202Ser + Val204Ala + Thr207GIn
Ala199His + Thr207Ser + Pro209GIn + Ala214Glu
Ala202His + Gly203Asp + Val204Pro + Gly218Pro
Ala202Asn + Gly203Glu + Val204GIn + Thr210GIn
Pro200Asn + Val204Gly + Tyr205GIn + Thr207Ser
Ala202Glu + Gly203Pro + Thr207Gly + Thr219Gly
Gly201Asn + Tyr208Val + Gly218Glu + Thr219Asn
Pro200Ser + Gly201GIn + Tyr205Asp + Thr219Gly
Pro200Ser + Thr207Gly + Ala214Pro + Thr215Asp
Val204Ala + Thr207GIn + Asn211Asp + Thr215Pro
Ala202Thr + Val204Asn + Thr207Ser + Pro209Asn
Ala202Asn + Val204Thr + Thr207Gly + Pro209Ser
Ala199Pro + Thr210GIn + Tyr213Cys + Ala214Thr
Ala199Pro + Pro200GIn + Ala214Glu + Thr215Asn
Pro200Ser + Val204GIn + Thr207Ser + Leu216Thr
Ala199Ser + Thr207Asn + Leu216GlIn + Gly218GIn
Gly201Ser + Tyr208Ala + Ala214Ser + Leu216GIn
Val204Thr + Thr207Ser + Thr215Asp + Asn217Ser
Gly201Asn + Thr207Pro + Tyr213Met + Asn217Asp
Val204Ala + Asn211GIn + Thr215GIu + Gly218Ser
Pro200Gly + Pro209Ser + Thr212Gly + Asn217Glu
Ala199Pro + Tyr205lle + Thr210Gly + Thr219Gly
Pro200Gly + Tyr205Ala + Thr212Pro + Tyr213Glu
Gly203Ser + Thr212Ser + Leu216Ala + Asn217Asp
Gly201Pro + Gly203Gin + Pro209Asp + Thr215Gly
Ala202His + Gly203Ser + Tyr208Cys + Gly218Asn
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Ala199Pro + Ala202GIn + Val204Gly + Thr212Gly
Ala199Asn + Pro200Gly + Gly201GIn + Val204Gin
Gly201Asn + Gly203Pro + Pro209Ser + Thr215Asp
Gly201Asn + Thr210Ser + Tyr213Asp + Leu216GIn
Gly203GIn + Val204His + Gly218GIn + Thr219Gly
Gly201Asn + Tyr213Val + Ala214Glu + Thr219Gly
Ala202Glu + Thr207Ser + Thr215Ser + Thr2195er
Gly203Glu + Thr212Asn + Asn217Gln + Thr219Ser
Gly203Ser + Thr210Asn + Thr212Glu + Leu216Met
Val204Ala + Asn211Asp + Tyr213Met + Leu216lle
Thr207Pro + Tyr208Asn + Tyr213Pro + Leu216GIn
Gly201Gin + Gly203Glu + Tyr213Met + Ala214Thr
Pro200Gin + Thr212Ser + Tyr213Pro + Thr215Asn
Pro200Asn + Val204Asn + Asn211Glu + Tyr213Gln
Pro209Ser + Asn211GIn + Asn217Asp + Thr219Asn
Pro200Gly + Gly203Asn + Tyr205Val + Tyr208His
Ala202Glu + Gly203Pro + Thr212Ser + Gly218Asn
Ala202GIn + Val204Gly + Pro209Asp + Thr215Asn
Tyr208Ala + Asn211Glu + Thr215GIn + Thr219Ser
Tyr208Glin + Tyr213Ala + Leu216Thr + Asn217Asp
Ala199Thr + Pro200GIn + Gly201Asn + Asn211Asp
Ala199Thr + Pro200Ser + Gly201Asn + Tyr208Gly
Val204Ser + Thr207Gly + Thr212Asp + Gly218GIn
Pro200Asn + Ala214His + Thr215Gly + Thr219Asn
Thr207Ser + Tyr208Ser + Leu216Asn + Gly218Asp
Pro200Gly + Gly203Glu + Thr212Gly + Gly218Asn
Pro200Ser + Gly201Ser + Tyr208GIn + Thr219Asn
Pro200Asn + Gly201Pro + Asn211Glu + Asn217Glin
Val204Met + Thr207Asn + Asn217GIn + Thr219Gly
Pro200Gly + Gly201Pro + Thr210Glu + Leu216Thr
Pro200Asn + Gly203Pro + Val204Gin + Thr219Gin
Ala202Asp + Pro209Asn + Tyr213Cys + Leu216Ala
Pro200GIn + Gly201Ser + Ala202Glu + Tyr205Gly
Thr207Pro + Tyr208Asn + Asn211Ser + Tyr213Ser
Ala202Ser + Val204Gly + Thr207Asn + Tyr213GIn
Gly201Ser + Gly203GIn + Thr212Ser + Leu216Asp
Ala199Thr + Tyr205Met + Tyr208Val + Ala214Thr
Gly201GIn + Ala202Thr + Val204Cys + Tyr205Leu
Pro200GIn + Tyr205Cys + Thr210Glu + Thr212Asn
Pro200GIn + Tyr213Pro + Asn217Glu + Gly218Asn
Tyr208Pro + Tyr213His + Ala214Glu + Asn217Ser
Pro200Ser + Ala202Gly + Tyr208Val + Thr212GIn
Pro200Asn + Tyr205Gly + Pro209GIn + Asn211Ser
Tyr205Gly + Asn211GIn + Thr215Gly + Thr219Gly
Gly201Asn + Gly203Asn + Thr212Asp + Ala214Gly
Val204Pro + Pro209Gly + Thr210Glu + Leu216Pro
Tyr205Pro + Tyr213Ala + Gly218Asn + Thr219Pro
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Ala199GIn + Val204His + Asn211Asp + Thr215Gly
Pro209Gin + Thr215Gin + Asn217Asp + Thr21SAsn
Gly201Asn + Asn21 1Glu + Tyr213lle + Asn217GIn
Gly201Ser + Thr207Asn + Tyr213Glu + Ala214Gly
Ala199Ser + Thr210Asn + Thr215Gin + Gly218Pro
Val204Asn + Tyr205Thr + Tyr208Met + Thr215Pro
Val204Gly + Tyr205Val + Thr210Asp + Thr215Gin
Ala202Ser + Val204Ala + Leu216Ser + Asn217Asp
Asn211Asp + Thr212Ser + Ala214Asn + Thr215Gly
Ala199His + Tyr208Leu + Asn217GIn + Thr219Asn
Ala202Pro + Tyr208Cys + Leu216Ala + Thr219Asn
Ala199Gly + Pro200Gly + Gly201Asn + Ala202Asp
Pro200Ser + Ala202Gin + Thr210GIn + Leu216Asp
Gly201Gin + Gly203Glu + Val204Gly + Leu216Asn
Val204Pro + Tyr208Thr + Pro209Ser + Asn211Glu
Tyr208Thr + Thr215Ser + Leu216Glu + Gly218Gin
Gly201Asn + Tyr2055er + Tyr213Asp + Gly218Pro
Ala202GIn + Gly203Gin + Tyr205lle + Asn217Glu
Thr212Ser + Tyr213Glu + Thr215Ser + Leu216Cys
Gly203Glu + Thr212Pro + Tyr213Leu + Ala214Ser
Pro200Ser + Gly201GIn + Ala202Asp + Thr210Asn
Val204GIn + Thr210Asp + Tyr213Ser + Ala214Thr
Ala199Pro + Gly201Ser + Val204Gly + Asn217GIn
Pro200Asn + Ala202Ser + Thr207Glin + Tyr208Met
Pro200Gin + Gly203Pro + Ala214Glu + Gly218Pro
Pro200Ser + Thr207Gly + Gly218Asn + Thr219Gly
Gly203Ser + Thr207Gln + Thr210Gin + Asn217Ser
Gly201Ser + Thr210Glu + Asn211Glu + Thr219Asn
Thr207Gly + Thr210Asp + Asn211Asp + Gly218Pro
Pro200Asn + Thr210Glu + Asn211Glu + Thr219Pro
Val204Ser + Thr210Asp + Asn21 1Glu + Thr219Asn
Ala199Ser + Tyr205Thr + Ala214Asp + Thr215Asp
Pro200Asn + Thr215Asp + Leu216Asp + Thr219Ser
Tyr208Asn + Tyr213His + Thr215Asp + Leu216Asp
Gly201Ser + Asn21 1Glu + Thr212Asp + Ala214His
Val204Thr + Asn211Glu + Thr212Asp + Ala214Pro
Pro200Gly + Thr212Gly + Asn217Glu + Gly218Asp
Thr207GIn + Ala214Gly + Asn217Glu + Gly218Glu
Thr207Asn + Pro209Gly + Asn217Asp + Gly218Glu
Tyr213Thr + Leu216Val + Asn217Glu + Gly218Glu
Ala199Thr + Ala202Asp + Gly203Glu + Gly218Pro
Val204His + Tyr205Asp + Thr212Gly + Thr215Glu
Pro200Ser + Tyr205Glu + Thr215Glu + Leu216Cys
Ala202Glu + Gly203Asp + Asn217Glu + Thr219Pro
Pro209Glu + Asn211Asp + Leu216His + Thr219Pro
Thr207Pro + Tyr208Ser + Pro209Glu + Asn211Asp
Val204Thr + Pro209Asp + Asn211Asp + Thr212Pro
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Tabulka 26

smy&ka 6- varianty s p&ti mutacemi

Pro200Asn + Ala202Asn + Val204Gly + Asn211Asp + Thr219Gly
Pro200Gly + Gly201Pro + Pro209Glu + Asn211Ser + Thr212Gly
Pro200Ser + Asn211Gin + Ala214Gly + Asn217Glu + Thr219Asn
Gly201Asn + Gly203Ser + Thr207Ser + Tyr213Pro + Thr215Gly
Pro200Ser + Tyr205Pro + Tyr208Leu + Asn211S5er + Gly218Asp
Pro200Gly + Pro209Gly + Thr212Asp + Thr215Asn + Leu216Thr
Gly201GIn + Ala202Pro + Thr212Asn + Ala214GIn + Thr215Glu
Tyr205Pro + Tyr208Ser + Thr215Asp + Asn217Ser + Thr219GIn
Pro200Gly + Thr207Gly + Thr212GIn + Ala214Asn + Thr215Asn
Tyr205lle + Thr207Pro + Tyr208Ala + Ala214GIn + Leu216Asn
Gly203Pro + Val204His + Thr207GIn + Tyr213Glu + Thr219Ser
Tyr205Met + Thr207Gly + Pro209Glu + Thr215Ser + Thri219Asn
Pro200Gly + Thr207GlIn + Asn211Asp + Thr215Pro + Gly218Ser
Ala202His + Gly203Pro + Asn211Glu + Tyr213Gly + Thr219GIn
Ala199Gly + Tyr208Val + Thr210Glu + Tyr213Leu + Thr219GIn
Ala199His + Pro200GIn + Val204Cys + Thr215Asn + Asn217Asp
Ala199Gly + Pro200GIn + Tyr205lie + Thr210Gly + Thr215Asp
Tyr208Met + Pro209Asn + Thr210Ser + Asn211Ser + Ala214Glu
Pro200Asn + Gly201GIn + Pro209Asn + Leu216Ala + Gly218Glu
Gly203GIn + Pro209Gly + Thr210Asn + Asn211Ser + Tyr21 3val
Gly201Pro + Thr207Asn + Thr210GIn + Tyr213His + Ala214Thr
Pro200GIn + Gly201Ser + Val204Cys + Thr210Asn + Asn217Glu
Ala199Pro + Gly203GIn + Tyr205Val + Asn211Asp + Thr215Asn
Ala202Asn + Val204Ser + Asn211Ser + Tyr213Asn + Leu216Asp
Thr210Glu + Thr212Ser + Ala214Gly + Thr215Gin + Leu216lle
Ala199Asn + Ala202Asn + Val204Gly + Tyr205Met + Thr215Asn
Thr210Gin + Thr212Pro + Tyr213Thr + Leu216Glin + Asn217Gin
Ala199GIn + Pro200Gly + Ala202Pro + Thr212GIn + Thr215Ser
Ala202GIn + Thr207Asn + Thr210GIn + Asn211Glu + Ala214Gly
Gly203GIn + Thr207Asn + Pro209Gly + Tyr213Asn + Gly218Asp
Val204Cys + Tyr205Thr + Thr207Asn + Leu216Thr + Thr219GIn
Gly201GIn + Val204His + Tyr208Ser + Thr212Ser + Thr215Gly
Pro200GIn + Ala202Asp + Tyr208Gly + Thr212Ser + Leu216Thr
Ala199Ser + Gly201Ser + Asn211Asp + Ala214Thr + Thr219Gly
Ala202GIn + Val204Ser + Tyr208Leu + Pro209Asp + Tyr213GIn
Ala199Ser + Tyr205Ala + Thr210Glu + Thr212Gly + Leu216Ala
Ala199His + Ala202Glu + Thr210Gly + Asn211GIn + Tyr213Pro
Ala199Ser + Gly203Glu + Tyr213Met + Leu216Ala + Gly218Ser
Gly201GIn + Gly203Ser + Thr207Asn + Gly218Pro + Thr219Pro
Ala199Gly + Pro209Asp + Thr212Ser + Leu216Met + Gly218Ser
Pro200Ser + Tyr205Ala + Asn211Ser + Thr212Glu + Thr215Pro
Pro209Glu + Thr212Gly + Ala214Thr + Leu216Asn + Thr219Pro
Gly203Asn + Tyr205GIn + Pro209Asn + Gly218Asn + Thr219Ser
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Gly201Asn + Ala202GIn + Gly203Pro + Thr210Gly + Asn217Ser
Pro200Ser + Gly201Pro + Tyr208Val + Thr210Gly + Thr212Asn
Ala199His + Gly201GIn + Tyr205Glu + Leu216Met + Gly218Asn
Tyr205Ser + Asn211GIn + Thr212Asp + Thr215Ser + Thr219Gly
Ala199Thr + Gly201GIn + Ala202Thr + Gly203Glu + Tyr213Pro
Ala199GIn + Val204Asn + Thr207Asn + Tyr208Gly + Gly218Ser
Ala199His + Gly203Pro + Thr207GlIn + Asn211Asp + Ala214Asn
Ala202Ser + Gly203Pro + Tyr205Ser + Thr210Glu + Leu216Asn
Thr207Gly + Tyr208Gly + Thr212Asp + Leu216Pro + Thr219Asn
Ala202Asp + Val204Thr + Tyr208lle + Thr212Asn + Gly218Ser
Gly203GIn + Val204Ala + Tyr205Pro + Asn211GIn + Thr215Gin
Pro200Ser + Gly203Pro + Thr212Pro + Leu216Met + Gly218Glu
Ala199Gly + Gly201GlIn + Thr207Ser + Leu216Cys + Asn217Glu
Ala199Thr + Tyr205Met + Tyr208Val + Ala214Thr + Leu216lle
Ala202Asp + Tyr205Pro + Thr207Ser + Tyr208Thr + Thr210Pro
Ala199GIn + Pro200GIn + Thr207Asn + Leu216Val + Gly218Ser
Gly201Ser + Tyr208Met + Asn211Asp + Thr212Ser + Thr219Gly
Gly203Ser + Thr207Pro + Asn211Ser + Asn217Asp + Gly218Gin
Gly201Pro + Gly203Asp + Tyr208Asn + Thr212Ser + Thr215Asn
Ala199Pro + Pro200Ser + Tyr205Asp + Thr212Pro + Leu216Val
Tyr208Ala + Tyr213lle + Ala214Gly + Thr215Pro + Asn217GIn
Ala199Ser + Pro200Gly + Gly203Asp + Leu216His + Asn217Ser
Gly201Pro + Gly203Ser + Val204Asn + Leu216Ala + Asn217Asp
Val204Gin + Tyr208His + Asn211Asp + Tyr213His + Leu216Thr
Pro200Gly + Gly201Asn + Val204GIn + Tyr208Cys + Thr210Pro
Ala202Asn + Tyr205Gin + Pro209Glu + Thr210Gly + Gly218Asn
Pro200Gly + Thr207Pro + Tyr208Met + Leu216Val + Asn217Glu
Gly201Asn + Tyr205GIn + Thr212Asp + Thr215Pro + Asn217Gin
Gly203Glu + Tyr208lle + Asn211Gin + Thr215Ser + Thr219Gly
Gly201Asn + Ala202Ser + Gly203GIn + Asn211GIn + Ala214Asn
Pro200Gly + Val204Asn + Pro209Gin + Thr210Pro + Thr219Ser
Tyr208Leu + Pro209Asn + Thr210GIn + Thr215Asn + Gly218Asn
Ala202Ser + Val204Cys + Thr210Asn + Ala214Glu + Thr215Gly
Pro200Asn + Gly203GIn + Tyr208Ser + Pro209GIn + Gly218Pro
Ala202Thr + Gly203Asp + Tyr205Leu + Thr212Gly + Tyr213GIn
Gly203GIn + Val204Pro + Thr210Asp + Gly218Gin + Thr219Gly
Tyr208His + Thr210Ser + Asn211Asp + Leu216Asn + Asn217GIn
Gly201GIn + Tyr205His + Thr210Glu + Tyr213lle + Leu216Ala
Pro200Asn + Gly201Ser + Ala202Glu + Gly203Gin + Thr219Ser
Ala199GIn + Gly201Asn + Ala202Asp + Thr212Asn + Tyr213Thr
Ala199Pro + Val204Ser + Tyr213His + Asn217Asp + Gly218GIn
Pro200Asn + Gly201Ser + Ala202Pro + Thr207Ser + Ala214Thr
Ala199Asn + Gly201Pro + Gly203Asp + Tyr213Cys + Gly218GIn
Gly201GIn + Gly203Asn + Val204Thr + Thr210Ser + Thr212GIn
Gly201Asn + Ala202Pro + Thr210GIn + Asn211Gin + Thr215GIn
Pro200Asn + Gly203Glu + Tyr205Val + Thr207Pro + Tyr208Ser
Ala199Gin + Gly201Ser + Ala202Pro + Thr207Pro + Asn217Glu
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Pro200GIn + Tyr205Met + Thr212Pro + Leu216Glu + Thr219Ser
Ala199Pro + Pro200GIn + Ala202Gly + Thr207GIn + Asn217Glu
Tyr208Thr + Asn211Ser + Tyr213GIn + Leu216Gly + Thr219Pro
Gly203Ser + Val204Thr + Tyr208Ala + Tyr213Pro + Thr219Asn
Gly201Asn + Gly203Pro + Val204Ala + Asn211Ser + Thr219Gly
Gly203Glu + Thr207Ser + Tyr208Ser + Thr215Asn + Leu216Cys
Gly201Asn + Tyr208Leu + Asn211Glu + Leu216Gly + Asn217Ser
Gly201Pro + Tyr208Val + Thr210Pro + Leu216GIin + Gly218Asn
Pro200Asn + Ala202Thr + Thr207Ser + Thr212Ser + Ala214Asp
Gly203Glu + Val204Asn + Thr210Pro + Ala214His + Gly218Asn
Gly201Ser + Val204Met + Ala214Gly + Leu216Ser + Thr219Ser
Pro200Gly + Tyr208Val + Tyr213His + Leu216Ala + Asn217Glu
Thr212Glu + Tyr213Asn + Ala214Thr + Leu216GIn + Gly218Pro
Gly203Pro + Val204Asn + Tyr208Cys + Asn217Glu + Thr219Ser
Pro200Asn + Gly201Pro + Val204Thr + Leu216Asp + Asn217GIn
Tyr205Met + Tyr208Asn + Pro209Asn + Tyr213lle + Ala214His
Gly201GIn + Gly203Pro + Tyi205Cys + Thr210Gin + Asn217Asp
Ala202Asn + Gly203Asp + Thrz07Gly + Asn211Ser + Thr219Pro
Pro200Gly + Gly201Ser + Val204Cys + Thr207Gly + Gly218Asp
Pro200Ser + Gly203Pro + Tyr208Pro + Thr210Asn + Asn211Glu
Pro200Gly + Gly201Gin + Tyr205Leu + Pro208Asn + Ala214His
Tyr205Ser + Thr207Gin + Tyr208Ser + Thr212Ser + Thr219Asn
Ala202Gly + Asn211Asp + Thr212GIn + Ala214Thr + Leu216His
Ala202Pro + Val204Ala + Pro209GIn + Asn211Ser + Thr212Glu
Ala202Gly + Thr207Pro + Pro209Gly + Asn217Ser + Gly218Asp
Gly201GIn + Pro209Asn + Thr215Ser + Leu216Thr + Thr219Gly
Val204Thr + Tyr208Val + Thr215Asn + Asn217Glu + Gly218Asn
Tyr205GIn + Tyr213Pro + Thr215Ser + Leu216Gly + Gly218Gin
Gly203Asn + Thr207Ser + Thr210Asn + Asn211Asp + Leu216Met
Tyr208His + Pro209Ser + Leu216Gly + Asn217Glu + Gly218GIn
Thr207Ser + Pro209Gly + Asn211Glu + Thr215Ser + Leu216lle
Ala199Gly + Ala202Glu + Thr207Pro + Tyr213Val + Ala214Gly
Ala199His + Pro200Gly + Gly201Ser + Gly218Asp + Thr219Pro
Ala202Glu + Tyr208Ala + Thr212Ser + Tyr213His + Thr219Asn
Ala199Thr + Val204Thr + Thr207Asn + Thr210Asn + Tyr213Glu
Tyr208Gin + Pro209Gly + Ala214Asn + Thr215Glu + Gly218Asn
Tyr208Thr + Tyr213Val + Thr215Asp + Leu216Val + Gly218Gin
Thr207Pro + Pro209Ser + Thr210Glu + Asn217Ser + Thr219Pro
Pro200Ser + Gly201GIn + Tyr205lie + Pro209Gly + Thr219GIn
Val204Met + Thr207Pro + Tyr208GIn + Pro209Asn + Thr215Asp
Val204Ala + Pro209Asn + Thr210Gly + Tyr213Asp + Ala214Pro
Pro200Ser + Tyr208His + Tyr213Glu + Leu216Cys + Thr219Ser
Gly201GIn + Ala202Asp + Tyr205Ala + Leu216Thr + Asn217GIn
Ala199Gly + Gly201Asn + Val204Gly + Ala214Asn + Thr219Pro
Pro200Asn + Ala202Asn + Gly203Gin + Tyr208Asn + Asn217Asp
Val204Gly + Tyr205Asp + Asn211Gin + Tyr213Met + Ala214Gly
Gly201Asn + Thr207GIn + Pro209GIn + Ala214Asp + Gly218Pro
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Pro200Gly + Tyr208Ser + Asn211Asp + Tyr213Ser + Thr219Gly
Ala202Thr + Val204Pro + Thr210Ser + Asn211Asp + Leu216Thr
Gly203Glu + Val204Met + Tyr205His + Asn211GIn + Thr219GIn
Gly201GIn + Ala202Gly + Val204Ser + Thr207GIn + Asn21 iGlu
Gly203Asn + Tyr208Ala + Pro209Asp + Thr212Asn + Thr215GIn
Ala199GIn + Pro200Asn + Tyr205Met + Asn211Asp + Thr219GIn
Val204Gin + Tyr208Val + Thr210Pro + Asn211GIn + Leu216Asp
Pro200Asn + Val204Pro + Tyr205Gly + Thr210Pro + Ala214Gly
Gly201Asn + Tyr205Met + Tyr213Cys + Leu216lie + Thr219Asn
Ala199Gly + Gly201Asn + Gly203Glin + Val204Thr + Pro209Glu
Ala199His + Ala202Gly + Pro209Asp + Thr210Asp + Gly218Ser
Gly201GIn + Tyr208Ser + Pro209Asp + Thr210Glu + Gly218Ser
Ala199Asn + Pro200Ser + Thr212Asn + Ala214Asp + Thr215Glu
Ala199His + Pro200Ser + Thr215Gly + Asn217Asp + Gly218Glu
Tyr205Thr + Thr207Ser + Asn217Glu + Gly218Asp + Thr219Gly
Ala202Thr + Tyr205Glu + Tyr208Thr + Thr215Glu + Leu216GIn
Tyr205Asp + Thr212Gly + Thr215Glu + Asn217Ser + Gly218Ser
Pro200Gly + Ala202Glu + Val204Ala + Tyr208Leu + Asn217Asp
Pro200GIn + Ala202Asp + Tyr205Gly + Tyr213lle + Asn217Asp
Pro209Asp + Asn211Asp + Tyr213Thr + Leu216Cys + Thr219Asn
Ala202Asn + Val204His + Pro209Glu + Asn211Glu + Thr219Asn
Pro200Ser + Ala202Asp + Val204GIn + Leu216Glu + Asn217Glu
Ala199Gly + Pro200GIn + Ala202GIn + Thr210Glu + Thr212Asp
Gly203Asp + Pro209Gly + Tyr213His + Asn217Asp + Gly218Ser
Gly203Asp + Val204Thr + Tyr208Ala + Tyr213GIn + Thr215Asp
Tyr205Pro + Thr207Gly + Pro203Glu + Thr212Asp + Gly218Ser
Ala199His + Ala202Glu + Gly203GIn + Asn211GIn + Gly218Asp
Ala199Asn + Ala202Glu + Thr207GIn + Thr212GIn + Gly218Asp
Ala202Asp + Gly203Asn + Tyr213Val + Leu216lle + Gly218Glu
Pro200Gly + Ala202Thr + Tyr208Met + Ala214Glu + Leu216Asp
Gly203Glu + Thr207GIn + Thr212Ser + Ala214Glu + Thr215Glu
Val204His + Tyr205Asp + Tyr208Met + Tyr213Glu + Asn217GIn
Tyr205Gly + Tyr213lle + Leu216Glu + Gly218Glu + Thr219Gly
Val204Ser + Asn211Gin + Tyr213Thr + Thr215Glu + Asn217Glu
Tyr208Leu + Thr210Gly + Thr212GIn + Tyr213Glu + Thr215Glu
Ala202Glu + Tyr205Glu + Thr210Gly + Asn211GIn + Leu216Asp
Pro200Asn + Thr210Ser + Thr212Asp + Tyr213Glu + Thr215Asp
Ala199Thr + Thr207Ser + Thr210Asp + Thr212Asn + Tyr213Asp
Ala202Glu + Val204Pro + Tyr205Thr + Tyr208His + Thr215Glu
Gly203Glu + Tyr208ile + Thr210GIn + Tyr213Gly + Gly218Asp
Tyr208Gin + Pro209Glu + Tyr213Thr + Ala214Glu + Thr219GIn
Tyr205Asp + Thr210Ser + Thr215GIn + Asn217Asp + Gly218Glu

Gly201Asn + Tyr205Glu + Tyr208Leu + Asn217Asp + Gly218Glu
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Tabulka 27

smy&ka 6- varianty se Sesti mutacemi

Pro200Gly + Gly203Asp + Thr210Gin + Thr212Asn + Ala214His +
Leu216Asn

Pro200Gly + Thr207Asn + Thr210GIn + Thr212Pro + Thr215Asp +
Gly218Pro

Pro200Gin + Gly203Ser + Thr207Asn + Tyr208lle + Pro209Ser +
Thr210Glu :

Gly203Pro + Tyr205Gly + Tyr208Gly + Asn211Glu + Tyr213Pro +
Gly218GIn

Ala199His + Gly201GIn + Gly203GlIn + Thr212Pro + Leu216lie +
Gly218Asp

Val204Met + Tyr205Thr + Thr207Ser + Tyr213His + Ala214Glu +
Thr219Asn

Ala199Thr + Gly201Ser + Gly203Asp + Thr207Pro + Thr210Gly +
Thr212Pro

Pro200Gly + Tyr208lle + Asn211Glu + Tyr213Ser + Ala214Ser +
Thr215GIn ,

Ala199Thr + Gly201GIin + Pro209GIn + Thr212Asn + Tyr213His +
Thr219Gly

Ala199Gly + Pro200Gly + Gly201Pro + Val204Cys + Thr207Gly +
Thr215GIn

Ala199Gly + Pro200Ser + Thr207Pro + Leu216Ala + Asn217Glu +
Gly218Asn

Pro200GIn + Val204Met + Asn211Gin + Ala214GIn + Thr215Gin +
Leu216Asp

Ala199Ser + Gly203Asn + Thr207GlIn + Pro209Asp + Thr215Gly +
Leu216His

Gly201Pro + Tyr208lle + Thr210Glu + Ala214Gly + Leu216Val +.
Thr219Ser

Ala199GIn + Ala202Asn + Pro209Asn + Tyr213Asn + Thr215GIn +
Gly218Ser

Pro200GIn + Gly203Pro + Val204Gly + Thr212Pro + Ala214Pro +
Thr215Glu

Val204Met + Tyr208Asn + Tyr213Asp + Ala214His + Thr215Gin +
Leu216Thr

Ala199Gly + Pro200Asn + Ala202Thr + Val204Ser + Gly218Glu +
Thr219Pro

Ala199Ser + Gly201Pro + Gly203Asn + Thr207Ser + Thr212Gly +
Thr219GIn

Ala199His + Tyr205Asn + Tyr208Ala + Asn211GIn + Tyr213Asn +
Asn217Asp

Tyr205Asp + Thr207Gly + Pro209Asn + Thr210Pro + Tyr213Ser +
Leu216Ser :

Gly201GIn + Ala202His + Thr207Gly + Pro209Glu + Thr210Ser +
Ala214Gly

Pro200Asn + Val204GIn + Tyr205Cys + Thr207GIn + Thr212GIn +
Thr219Ser

Pro200Ser + Tyr205Asp + Thr210Ser + Thr215GIn + Leu216Asn +
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Asn217GIn

Ala202His + Tyr205Thr + Tyr208His + Thr212Asp + Tyr213lle +
Gly218GIn

Gly201Asn + Pro209Glu + Asn211GIn + Thr212Ser + Tyr213GlIn +
Thr219GIn

Ala199Pro + Pro200Asn + Tyr205Val + Thr210Glu + Leu216Gly +
Gly218Asn

Ala199GIn + Pro200GIn + Val204Thr + Tyr208Thr + Leu216Met +
Asn217Asp '

Val204Met + Thr210Ser + Thr212Asn + Tyr213Cys + Thr215Asn +
Thr219Pro

Ala199GIn + Gly201Pro + Ala202His + Thr207Asn + Leu216Val +
Gly218Ser

Ala199Thr + Gly203Ser + Tyr205Val + Tyr208Val + Thr210Pro +
Ala214Glu

Ala199Asn + Pro200GIn + Tyr205Met + Tyr208Cys + Thr212Glu +
Ala214GIn

Ala202Ser + Thr207GIn + Thr210Glu + Asn211GIn + Tyr213lle +
Leu216Ala

Ala199Gly + Pro200Gly + Thr207Pro + Tyr213Ser + Leu216Asn +
Asn217Ser

Gly201Ser + Ala202Gly + Tyr205Asn + Pro209Gly + Thr210Asn +
Asn211GIn

Gly201Ser + Ala202Gly + Gly203Asp + Thi207Asn + Asn211Glin +
Thr215Gly

Val204Glin + Tyr205His + Thr207Gin + Tyr208His + Asn211Asp +
Leu216Thr

Ala202Glu + Val204Ser + Tyr205His + Tyr208lle + Ala214GIn +
Leu216GIn

Ala199Gly + Gly203Glu + Tyr205Val + Tyr213His + Ala214Asn +
Asn217Ser

Pro200Ser + Gly201Ser + Tyr205Asn + Thr210Ser + Thr212Glu +
Gly218Asn

Ala199Thr + Gly201GIn + Pro209Ser + Thr210Asp + Thr215Gly +
Leu216Ser

Gly201Pro + Tyr205Thr + Thr207Ser + Tyr213His + Gly218Asp +
Thr219Gly ‘

Gly203Glu + Tyr208lle + Asn211GIn + Ala214GIn + Thr215Ser +
Thr219Gly

Ala199Gly + Gly203GIn + Thr207GIn + Asn211Asp + Thr215Pro +
Thr219GIn

Ala199Pro + Thr207Gly + Pro209GIlu + Thr210Ser + Thr212Gly +
Leu216Val

Val204Asn + Thr207Pro + Asn211GIn + Ala214His + Asn217Glu +
Gly218GIn

Ala202Glu + Gly203Ser + Val204Cys + Thr210Gly + Asn211Gin +
Ala214Pro




67

Ala199Asn + Ala202GIn + Gly203Asn + Thr207Pro + Thr212Pro +
Thr215Pro

Ala199Thr + Gly203GIn + Thr207Asn + Tyr208Asn + Tyr213Glu +
Thr215Gly

Pro200Ser + Ala202Asn + Val204Ser + Tyr205lle + Thr207GlIn +
Asn211Asp '

Pro200Gin + Val204Pro + Tyr208Pro + Pro209Asn + Leu216Glu +
Thr219Ser

Pro200Gly + Ala202Glin + Tyr205Thr + Thr210GIn + Asn211GIn +
Ala214Asp

Gly203Asn + Pro209Ser + Thr210Glu + Ala214Pro + Gly218Asn +
Thr219Asn '

Pro200Ser + Gly201Pro + Ala202Thr + Ala214Gly + Leu216Asp +
Thr218Ser

Ala202Ser + Tyr205His + Thr212GIn + Thr215Glu + Asn217GIn +
Thr219Ser

Ala202Gly + Thr207Asn + Pro209Gly + Thr210Pro + Tyr213Met +
Thr215Gly

Pro200GIn + Val204Ser + Thr207Ser + Tyr208Cys + Thr212Asn +
Gly218GIn

Ala199Pro + Pro200Gly + Ala202Thr + Thr207Gly + Thr212Glu +
Thr219Ser ,

Ala199His + Gly203GIn + Tyr205Gly + Thr207Ser + Thr210Asn +
Thr212Ser

Gly203Glu + Val204Asn + Tyr205Pro + Thr210Pro + Ala214His +
Gly21BAsn

Pro200GIn + Val204Ala + Tyr208Cys + Ala214GIn + Leu216Val +.
Asn217Glu

Gly201GIn + Ala202Asp + Tyr205Gly + Thr210Gly + Leu216Val +
Gly218Ser

Pro200Asn + Gly201Ser + Thr207Gin + Thr212Asp + Tyr213Gly +
Thr215Pro

Ala202Asn + Gly203Asp + Val204Cys + Thr207Gly + Asn211Ser +
Thr219Pro

Ala199Ser + Gly201Ser + Tyr205Ser + Thr207Asn + Tyr213Val +
Leu216Ala

Pro200GIn + Tyr205Ser + Thr207GIn + Tyr208Ser + Thr212Ser +
Thr219Asn

Pro200Asn + Ala202Gly + Asn211Asp + Thr212GIn + Ala214Thr +
Leu216His

Gly201Pro + Gly203Glu + Val204Met + Pro2038Gly + Asn217Ser +
Thr219Ser

Pro200Gly + Gly201Pro + Tyr208Asn + Thr212Ser + Tyr213Leu +
Ala214Asn

Ala198Ser + Gly201Pro + Gly203Asn + Asn211Asp + Leu216Cys +
Thr219Asn

Gly203Pro + Val204Gly + Thr207GIn + Leu216Gly + Asn217Ser +
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Gly218Asn

Val204GlIn + Thr207GIn + Thr210Gly + Asn211Glu + Ala214Gly +
Thr219Pro

Ala202His + Tyr208Asn + Thr210Asn + Leu216Asn + Gly218Pro +
Thr219Gly ‘

Gly201Pro + Gly203Asp + Tyr205Met + Thr207Ser + Tyr213GIn +
Asn217GIn

Gly201Ser + Ala202Ser + Thr207Asn + Tyr208Gly + Asn211Ser +
Leu216Pro

Ala202GIn + Gly203Asn + Val204Met + Tyr208Ser + Thr212GIn +
Leu216Asp

Ala199Asn + Ala202Thr + Pro208Glu + Thr210Pro + Asn217Ser +
Thr219Gly

Gly203Asn + Tyr208Ser + Asn211Glu + Ala214His + Leu216Met +
Gly218Pro

Ala199Ser + Pro200GIn + Val204Asn + Tyr208Asn + Thr215Asp +
Thr219GIn

Gly201Asn + Thr207Asn + Tyr208GIn + Pro209Asn + Asn211Asp +

- Leu216Cys

Pro200Ser + Gly203Asn + Thr207GIn + Thr212GIn + Asn217Asp +
Gly218Asn .

Val204His + Tyr205Ala + Thr210Asn + Thr215Pro + Leu216Val +
Asn217Glu

Ala199Pro + Gly201Asn + Ala202Asp + Val204Thr + Thr210Gly +
Thr219Ser

Pro200Asn + Ala202Gly + Gly203Glu + Thr207GIn + Tyr208His +
Asn211GIn

Pro200Gly + Ala202Asn + Gly203Asn + Thr212Asp + Ala214Ser +
Leu216Pro

Ala19SGly + Gly201Pro + Thr207Gly + Pro209Asp + Thr215Asn +
Gly218Ser

Gly203Asn + Tyr205Thr + Asn211Asp + Ala214Gly + Gly218Asn +
Thr219Gly

Gly201Pro + Val204His + Tyr208Cys + Thr215Glu + Leu216Asn +
Gly218Pro

Val204Aia + Pro209Asn + Thr210Asp + Tyr213Leu + Leu216Ser +
Thr219Gly

Ala202Asp + Tyr205Val + Thr207Asn + Thr210Asn + Tyr213Pro +
Ala214Asn

Gly201Ser + Thr207Gly + Thr212Pro + Thr215Ser + Leu216Asn +
Thr219Gly :

Ala198His + Gly203GIn + Tyr205GIn + Tyr208His + Ala214GIn +
Thr215Asn ‘

Val204Asn + Tyr205lle + Pro209Glu + Thr210Ser + Tyr213Val +
Leu216Ser

Ala199Ser + Pro200Ser + Gly201Asn + Val204Thr + Thr207Pro +
Gly218Glu
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Ala199Gly + Pro200Gly + Pro209GIn + Thr215Asp + Leu216Cys +
Thr219Gly

Gly201Ser + Gly203Ser + Tyr205Cys + Thr207GIn + Thr212Gly +
Ala214Thr

Pro200Asn + Ala202GIn + Pro209Gly + Thr210Asp + Thr215Pro +
Gly218Asn

Tyr205Pro + Thr207GIn + Thr210Glu + Tyr213Cys + Leu216Pro +
Thr219Ser

Gly201GIn + Tyr205Val + Tyr208Val + Thr210GIn + Thr215Glu +
Gly218Asn

Ala199Ser + Tyr208Asn + Asn211GIn + Leu216lle + Asn217Glu +
Gly218Pro

Pro200Asn + Gly201Pro + Val204Thr + Tyr205His + Thr215Glu +
Leu216Thr

Gly203Pro + Val204His + Pro209Gly + Thr210Glu + Thr215Pro +
Gly218Asn

Tyr205Leu + Asn211Gin + Ala214GIn + Leu216Gly + Asn217Asp +
Gly218Asn

Ala199Ser + Gly201GIn + Gly203Pro + Tyr208Thr + Thr215Gly +
Thr219Asn ,

Pro209Glu + Thr210Ser + Thr212Ser + Tyr213Pro + Ala214Thr +
Thr215Pro

Pro200Ser + Ala202Pro + Gly203Asn + Thr207Pro + Thr210Asp +
Tyr213Val

Gly201Asn + Thr207Gly + Pro209Ser + Tyr213Met + Leu216lle +
Gly218Asp

Gly201Pro + Val204His + Thr212Gly + Leu216Asn + Asn217Ser +
Thr219Gly

Thr212GlIn + Ala214Glu + Thr215Ser + Asn217Ser + Gly218Ser +
Thr219Asn

Gly203Ser + Tyr205Met + Tyr208Thr + Thr210Asn + Ala214Glu +
Leu216lle

Gly201GIn + Tyr208GIn + Thr210Gly + Thr212GIn + Asn217Ser +
Thr219Asn .

Gly201GIn + Tyr205Cys + Thr212Pro + Tyr213Met + Leu216Asn +
Gly218GIn

Ala202GIn + Tyr205Val + Pro209GIn + Thr210Asp + Asn21 1Ser +
Thr215GIn

Gly201Pro + Val204Pro + Thr207Asn + Asn211GIn + Asn217Glu +
Thr219Asn

Ala199Ser + Tyr213Ser + Ala214Thr + Leu216Ser + Asn217Ser +
Gly218Glu

Pro200GIn + Gly201Ser + Val204Ala + Thr207GIn + Thr210Asn +
Ala214Glu

Tyr205GIn + Tyr208Cys + Thr212GIn + Leu216Ser + Gly218GIn +
Thr219Ser

Pro200Gly + Gly201Pro + Gly203Pro + Thr207GIn + Thr210Gly +
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Thr219Pro

Ala199GIn + Pro200Gly + Val204Ser + Thr215Glu + Asn217Ser +
Thr219Pro

Ala199Ser + Pro200GIn + Gly201Pro + Val204Pro + Thr210Pro +
Thr219GIn

Ala202GIn + Thr207GIn + Thr210Glu + Ala214Ser + Thr215Pro +
Gly218GIn

Pro200GIn + Ala202Glu + Thr207Pro + Pro209Asn + Thr212GIn +
Leu216Val

Gly201Asn + Asn211Glu + Tyr213Cys + Ala214Thr + Thr215Ser +
Leu216His

Ala199His + Ala202Gly + Tyr205Ala + Thr207Gly + Asn211Asp +
Ala214GlIn

Gly203Ser + Thr207Asn + Pro209Glu + Thr210Asp + Asn217GlIn +
Thr219Gly

Gly201GIn + Val204Met + Thr210Asp + Asn211Asp + Leu216Gin +
Gly218Ser

Gly203Pro + Tyr205lle + Tyr208GIn + Asn211Asp + Thr212Glu +
Gly218GIn

Gly203Ser + Tyr205Val + Thr207Asn + Leu216Glu + Asn217Asp +
Thr219Ser ,

Val204Ala + Tyr205Pro + Pro209Ser + Leu216Ala + Asn217Asp +
Gly218Glu

Pro200Asn + Gly201Ser + Tyr208Thr + Thr215GIn + Asn217Asp +
Gly218Asp

Ala202Asn + Tyr208Met + Thr210GIn + Asn211GIn + Asn217Asp +
Gly218Asp

Ala199GIn + Ala202Asp + Gly203Glu + Thr207GIn + Tyr208Asn +
Asn211GIn

Ala202Asp + Gly203Asp + Thr207Ser + Tyr208Cys + Thr210Asn +
Thr215Pro

Ala202Glu + Gly203Asp + Thr207Gly + Tyr208Leu + Leu216Val +
Thr219GIn

Pro200Ser + Gly201Asn + Pro209Asp + Thr210Asp + Asn211Asp +
Leu216Ser

Ala199GIn + Val204Gin + Tyr205Asp + Tyr208Leu + Thr210GIn +
Thr215Glu

Pro200GIin + Gly203GIn + Tyr205Glu + Thr212Gly + Thr215Glu +
Thr219Pro

Pro200Asn + Thr207Ser + Thr210Asp + Asn211Asp + Thr212Glu +
Leu216Met

Ala202Asp + Gly203Asp + Val204Ser + Thr210Ser + Asn217Asp +
Gly218Pro

Val204Ser + Thr207Pro + Tyr213His + Thr215GIu + Leu216Asp +
Asn217Glu

Val204Gly + Asn211Ser + Ala214GIn + Thr215Glu + Leu216Glu +
Asn217Glu
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Tyr208lle + Tyr213Ser + Ala214His + Leu216Glu + Asn217Asp +
Gly218Asp

Gly203Asp + Thr207Ser + Ala214His + Thr215Asp + Leu216Asp +
Thr219Ser

Ala199Ser + Gly201Asn + Thr207Ser + Pro209Glu + Asn211Asp +
Thr219Ser :

Gly203Glu + Tyr205Glu + Thr210Gly + Tyr213Asn + Ala214GIn +
Thr215Asp

Ala199His + Gly203Asp + Val204His + Thr212Ser + Asn217Asp +
Gly218Pro

Tyr205Glu + Thr210Gly + Asn211Ser + Ala214Asp + Thr215Ser +
Asn217GIn

Gly201Asn + Tyr205Asp + Asn211GIn + Thr212Ser + Ala214Glu +
Gly218Ser

Ala199Asn + Gly201Asn + Gly203Asp + Tyr208Thr + Thr215Asp +
Leu216Thr

Pro200Gly + Tyr208Pro + Pro209Glu + Thr212Asp + Gly218Ser +
Thr219Ser

Pro200Asn + Val204Gly + Thr207Asn + Pro209Asp + Thr212Glu +
Tyr213Ala

Ala193Pro + Gly203Asp + Tyr205Glu + Pro209Ser + Ala214His +
Thr215Asn

Pro200Gly + Gly203Glu + Thr207Ser + Thr215Gin + Asn217Asp +
Gly218Asp

Ala202Glu + Gly203Glu + Tyr208GIn + Tyr213Thr + Ala214Ser +
Gly218Asp

Pro200GIn + Gly203Asp + Tyr213Asn + Ala214Asp + Thr215Asp +
Leu216lie

Ala202Ser + Gly203Ser + Tyr205Glu + Pro209Gly + Thr215Asp +
Asn217Glu

Ala202GIn + Thr207Pro + Thr212Asp + Tyr213Pro + Ala214Glu +
Thr219Gly

Pro200Ser + Val204Pro + Thr212Asp + Tyr213Ala + Ala214Asp +
Thr219Asn

Ala199Ser + Ala202Asp + Val204Pro + Pro209Ser + Thr215Asn +
Leu216Asp

Ala199Gly + Ala202Asn + Val204Asn + Tyr213Asp + Ala214Glu +
Leu216Glu .

Ala199Thr + Gly203Gin + Thr210GIn + Thr212GIn + Tyr213Glu +
Thr215Giu

Pro200GIn + Gly201Pro + Pro209Asp + Tyr213Glu + Thr215Pro +
Gly218Asn

Val204Asn + Tyr205Val + Pro209Asp + Thr212Pro + Tyr213Asp +
Ala214Gly

Tyr205Leu + Asn211Glu + Thr212Glu + Tyr213Leu + Ala214Glu +
Thr215Gly

Ala189Ser + Ala202Glu + Tyr213Pro + Ala214Gly + Thr215Asp +
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Gly218Pro

Pro200Gly + Gly203Asp + Val204His + Thr210Asn + Asn211GIn +
Gly218Asp

Gly201Ser + Ala202Gly + Gly203Asp + Ala214Asn + Gly218Glu +
Thr219Gly

Ala199GIn + Pro200Ser + Ala202Ser + Thr210Asp + Asn211Glu +
Ala214Glu

Ala202Glu + Thr207Ser + Asn211Gin + Ala214Asp + Leu216Glu +
Gly218Ser

Ala199GIn + Pro200Ser + Tyr205Asp + Pro209Ser + Thr215Gly +
Asn217Glu

Ala199Ser + Tyr205Asp + Tyr213Met + Ala214Thr + Asn217Asp +
Thr219Asn

Pro200GIn + Ala202Asn + Gly203GIn + Tyr213Glu + Leu216Glu +
Thr219Asn

Ala199Pro + Ala202GIn + Gly203Asn + Thr212Glu + Thr215Asp +
Leu216Asp

Ala199GIn + Gly201GIn + Val204Thr + Asn211Asp + Ala214Asp +
Thr215Asp

Gly203GIn + Val204Met + Asn211Glu + Thr212Ser + Ala214Asp +
Thr219Gly

Thr207Gly + Tyr208Val + Thr2:10Gly + Thr215Glu + Leu216Asn +
Gly21BAsp

Pro200Gly + Val204Asn + Thr207Gly + Thr210Glu + Tyr213Val +
Ala214Asp

Gly203Glu + Thr207Asn + Thr210Gly + Thr212Asp + Thr215Asp +
Leu216GIn

Gly203GIn + Val204Cys + Pro209Asn + Thr210Ser + Thr212Asp +
Thr215Asp

Gly203Asn + Val204Gly + Tyr205Asp + Ala214Glu + Thr215Pro +
Gly218Asp

Tabulka 28

smydka 6- varianty se sedmi mutacemi

Pro200Asn + Ala202GIn + Tyr208Cys + Thr210Pro + Tyr213Asn +
Ala214Asn + Thr219Ser

Gly203Pro + Val204GIn + Tyr205Gly + Tyr208Gly + Asn211Glu +
Tyr213Pro + Gly218GIn

Gly201Asn + Gly203GIn + Val204Cys + Thr207Ser + Thr212Asp +
Thr215Pro + Thr219Gly

Gly203GIn + Val204GIn + Tyr205Pro + Thr212Gly + Tyr213Val +
Asn217Asp + Thr219Gly

Gly201GIn + Ala202GIn + Val204Pro + Asn211Asp + Tyr213lie +
Leu216Gly + Gly218Pro ’ )

Pro200Gly + Ala202GIn + Val204Pro + Pro209Asn + Tyr213Ala +
Asn217Asp + Thr219Pro

Ala199Thr + Gly201Ser + Val204Ser + Thr210Gly + Asn211Asp +
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Gly218Ser + Thr219Ser

Gly201GIn + Tyr208Val + Pro209GIn + Asn211Ser + Thr215Pro +
Asn217GIn + Thr219Gin

Ala198His + Pro200Gly + Pro209Asn + Thr212GIn + Tyr213lle +
Leu216GIn + Thr219Gly

Pro200GIn + Thr210Pro + Asn211Ser + Thr212GIn + Leu216Gin +
Asn217Asp + Thr219Pro

Pro200Ser + Val204His + Tyr205Ala + Tyr208Ser + Asn211GIn +
Ala214His + Thr215Asn

Ala199Ser + Pro200Ser + Gly201Pro + Tyr205Met + Thr207Pro +
Thr210Asp + Thr212Ser

Gly201GIn + Val204Ser + Tyr205Asn + Tyr213Ala + Ala214Glu +
Thr215GIn + Leu216Thr

Ala199GIn + Val204Thr + Thr207Ser + Tyr208Asn + Pro209Asn +
Thr212GIn + Gly218Pro

Pro200Asn + Gly203Pro + Thr207Pro + Thr210GIn + Tyr213His +
Leu216lle + Gly218Asp

Ala202Gly + Gly203GIn + Val204Gly + Tyr205Ser + Thr212GIn +
Asn217Ser + Thr219Gly

Pro209Gly + Thr210GIn + Asn211Asp + Tyr213GIn + Ala214Ser +
Leu216Asn + Asn217Ser

Ala199His + Val204Pro + Tyr205Glu + Pro209Asn + Tyr213Ala +
Leu216Thr + Gly218Asn

Ala199Gin + Pro200Asn + Ala202Thr + Gly203Pro + Val204GIn +
Thr2128er + Tyr213GIn

Gly201Asn + Ala202Asn + Gly203Asp + Tyr208Thr + Thr212GIn +
Tyr213Thr + Gly218Asn

Ala199Thr + Gly203Asp + Val204Thr + Thr207Asn + 111:210Asn +
Asn211Ser + Tyr213Val

Pro200Gly + Thr207Pro + Tyr208Met + Pro209Glu + Tyr213His +
Thr215Pro + Leu216GIn

Pro200Ser + Gly201Asn + Ala202Asp + Tyr205Cys + Tyr208Ala +
Tyr213His + Thr219Asn

Ala199Pro + Val204Met + Thr207GlIn + Tyr208Val + Asn211Glu +
Ala214Ser + Thr219Ser

Gly201Asn + Tyr205Leu + Tyr208Pro + Thr210Pro + Thr212Asn +
Tyr213Leu + Ala214Asn

Pro200Ser + Gly201Pro + Gly203Pro + Val204Asn + Thr207Asn +
Ala214Asp + Leu216His

Pro200Gly + Gly201Gin + Val204GIn + Thr207GIn + Tyr213His +
Ala214Ser + Gly218Pro

Pro200GIn + Val204His + Pro209Ser + Asn211Ser + Thr2126|u +
Tyr213Gly + Ala214Pro

Ala198His + Gly201Gin + Ala202Asn + Thr210Asn + Asn211Ser +
Ala214Asn + Thr219GIn

Pro200Gly + Gly201Asn + Val204GlIn + Thr212Gly + Thr215Pro +
Asn217Ser + Thr219Pro



74

Ala199Thr + Val204Thr + Tyr205Gly + Tyr208Met + Thr210Asn +
Tyr213His + Leu216Cys

Pro200Asn + Ala202Asp + Val204Pro + Tyr205Gly + Thr207Asn +
Tyr208Cys + Thr210GIn

Thr207Ser + Thr210Ser + Thr212Gly + Ala214Thr + Thr215Asn +
Asn217Asp + Thr219GIn '

Ala199Ser + Pro200Ser + Gly203GIn + Thr207Ser + Tyr208lie +
Asn211Glu + Leu216Met

Ala199Gly + Pro200Asn + Gly201Asn + Gly203Ser + Ala214His +
Thr215Asp + Leu216Pro

Pro200GIn + Gly201Ser + Ala202Asp + Thr207Asn + Tyr208Pro +
Thr215GIn + Leu216Cys

Val204Thr + Tyr205Pro + Tyr208Thr + Asn211Gin + Thr212Asp +
Tyr213Cys + Thr219Asn

Pro200GIn + Ala202Gly + Gly203Asn + Tyr205Mel + Tyr208Val +
Tyr213Val + Thr219Asn

Ala199Gly + Pro200Asn + Ala202Pro + Tyr205Asp + Thr207GIn +
Thr212GIn + Leu216Cys

Gly201Pro + Ala202Gly + Val204Thr + Tyr205Pro + Asn211Glu +
Ala214Pro + Thr215Gly

Ala199GIn + Ala202Pro + Val204Met + Tyr205lle + Tyr208lle +
Asn217Asp + Thr219Pro

Ala1989Thr + Gly203Asn + Tyr208Leu + Pro209Gly + Tyr213lie +
Ala214Glu + Leu216Gly

Gly201Gin + Val204Ala + Tyr208Gly + Thr210GIn + Thr215GIn +
Asn217GIn + Gly218Asn

Pro200GIn + Gly201Asn + Val204Ser + Tyr205Glu + Tyr213Ser +

Ala214GIn + Asn217GIn

Pro200Ser + Gly203Asn + Thr207Gly + Thr210Pro + Tyr213His +
Ala214Thr + Thr215Pro

Ala199Asn + Tyr208lle + Pro209Asp + Thr212GIn + Tyr213Ser +
Ala214His + Asn217GIn

Ala199Asn + Pro200GIn + Ala202Pro + Val204Cys + Tyr208His +
Thr215GIn + Thr219Asn

Ala199Ser + Ala202His + Val204Pro + Thr210Asn + Thr212Pro +
Gly218Asp + Thr219Asn .

Gly201Pro + Tyr205Glu + Thr210Gly + Asn211Ser + Tyr213GIn +
Ala214Thr + Gly218GIn

Ala198Pro + Gly203GIn + Thr207Asn + Asn211Asp + Ala214GIn +
Thr215Gly + Thr219Gly

Ala199GIn + Pro200Asn + Thr212Ser + Tyr213Ser + Leu216lle +
Asn217Asp + Thr219Pro

Pro209Asn + Thr212GIn + Ala214Ser + Leu216Gly + Asn217Asp +
Gly218Asn + Thr219Asn

Gly201Ser + Gly203Pro + Thr207Ser + Thr212Ser + Ala214His +
Asn217Asp + Gly218GIn

Ala199Ser + Pro200GIn + Gly201Asn + Tyr205Asn + Ala214Ser +




75

Asn217Asp + Gly218Pro

Ala199His + Ala202Gly + Gly203Glu + Tyr208GIn + Pro209GIn +
Leu216Asn + Thr219Ser

Ala199Pro + Thr207Ser + Tyr208Cys + Asn211GIn + Tyr213Gly +
Leu216Thr + Thr219Gly

Pro200Gly + Ala202Thr + Tyr205Cys + Thr212Glu + Leu216Thr +
Asn217Ser + Gly218Pro

Ala199Thr + Gly203Asn + Tyr208Ser + Pro209Gly + Asn211Ser +
Tyr213Pro + Gly218Pro

Ala199Gly + Tyr205GIn + Pro209Asn + Asn211Glu + Ala214His +
Thr215GIn + Thr219Asn

Ala199Asn + Pro200Asn + Gly203Pro + Tyr208lle + Pro209Gly +
Tyr213Asp + Ala214His

Gly203Asn + Val204Thr + Asn211Gin + Thr212Pro + Thr215Asp +
Leu216His + Thr219GIn

Ala199GIn + Gly201Ser + Val204Pro + Tyr205Asn + Pro209Asp +
Thr210Gin + Thr219Asn

Pro200Asn + Gly201Ser + Val204Ser + Tyr205Asp + Thr210Asn +
Thr212Pro + Asn217Ser

, Pro200Asn + Gly201Asn + Tyr205Asp + Tyr208Pro + Thr215Pro +
Asn217GIn + Thr219Gly

Ala199GIn + Gly201Pro + Tyr205lle + Tyr20BAsn + Thr215Gly +
Gly218Asp + Thr219Pro :

Ala199Pro + Gly201GIn + Tyr205Asn + Thr207Ser + Thr210Gly +
Tyr213Met + Ala214Ser

Pro200Asn + Ala202Glu + Val204Thr + Thr207Asn + Tyr208His +
Tyr213GIn + Asn217GIn _

Gly201Ser + Ala202Asp + Val204Pro + Thr207Gly + Pro209Gin +

- Tyr213Pro + Gly218Ser

Gly201Asn + Ala202Asn + Tyr205Cys + Thr210Gly + Tyr213GIn +
Ala214Pro + Thr219Gly

Pro200Asn + Gly203Ser + Thr207Gly + Thr210Pro + Thr215Asp +
Leu216Ser + Gly218Ser

Gly201GIn + Ala202Glu + Tyr208Gly + Thr212Pro + Ala214His +
Leu216Thr + Thr219GIn

Ala199Asn + Pro200GIn + Ala202Asn + Tyr205Pro + Thr207Pro +
Tyr208Pro + Pro209Asp

Gly201Pro + Ala202Glu + Pro209Ser + Thr212Ser + Thr215Pro +
Leu216Cys + Gly218Asn

Ala202Thr + Gly203Asp + Thr207Gln + Tyr208Cys + Ala214Pro +
Leu216GIn + Asn217Ser

Gly201Ser + Ala202Asn + Gly203Pro + Tyr205Met + Asn211Ser +
Leu216Glu + Gly218GIn )

Ala199Gly + Tyr205Gly + Asn211Ser + Thr212Ser + Ala214Gin +
Asn217Glu + Thr219Asn

Gly203GIn + Tyr205G!n + Tyr208Met + Pro209Giu + Thr210GIu +
Thr215Pro + Thr219GIn
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Pro200Gly + Tyr205lle + Thr207GIn + Tyr208Pro + Pro209Asp +
Thr210Glu + Leu216Pro

Ala198Pro + Pro200Gly + Gly203GIn + Tyr208Asn + Thr210Asp +
Asn211Glu + Leu216Pro

Thr207Asn + Tyr208GIn + Pro209Gly + Ala214Asn + Thr215Glu +
Leu216Asp + Gly218Asn '

Ala199Thr + Pro200GIn + Thr210Ser + Ala214Gly + Thr215Asp +
Leu216Glu + Gly218GIn

Ala202GIn + Gly203Ser + Val204Cys + Tyr213lle + Ala214Pro +
Leu216Asp + Asn217Asp

Pro200Gly + Gly203Pro + Tyr205Asp + Tyr208Asn + Thr212Gly +
Thr215Asp + Gly218Pro

Ala202Glu + Gly203Glu + Val204Cys + Tyr205Pro + Asn217Glu +
Gly218GIn + Thr219Pro

Pro200Gly + Ala202Glu + Val204Cys + Thr207Asn + Leu216lle +
Asn217Glu + Gly218Giu

Ala199Pro + Gly201Pro + Thr207GIn + Tyr208Leu + Thr212Glu +
Tyr213Asp + Ala214Asp

Ala199Gly + Gly201Pro + Ala202Pro + Tyr208Ala + Pro209Glu +

. Asn211Asp + Thr212Gly

Thr207Pro + Pro209GIu + Asn211Glu + Tyr213Met + Ala214Ser +
Thr215GIn + Leu216Cys '

Gly201Gin + Gly203Glu + Thr207GIn + Tyr208Met + Thr215Asn +
Asn217Asp + Thr218Pro

Gly201Asn + Ala202His + Gly203Pro + Tyr205Asp + Thr212GIn +
Ala214Glu + Thr219Ser

Val204Ser + Thr207Pro + Pro209Glu + Thr21 2Asp + Tyr213Ser +
Leu216GIn + Thr219Pro

Ala199Thr + Thr207Pro + Pro209GIu + Thr212Glu + Tyr213Thr +
Leu216Ser + Asn217Ser

Pro200Asn + Tyr205His + Pro209Asp + Thr212Asp + Tyr213Ala +
Ala214Pro + Thr219Gly

Ala199Pro + Pro200Gly + Gly201Ser + Val204His + Pro209GIu +
Thr212Asp + Thr219GIn

Ala199Pro + Ala202GIn + Gly203Asp + Thr207Gly + Tyr208GIn +
Leu216Glu + Gly218Pro

Gly203Glu + Val204Ser + Tyr208Val + Tyr213Pro + Ala214Asp +
Thr215Glu + Leu216Asp

Gly201GIn + Gly203Glu + Val204Gin + Thr207Ser + Thr215Asp +
Leu216Ala + Asn217Glu

Ala202Asn + Val204Gly + Asn211Ser + Ala214Asp + Thr215Glu +
Leu216Glu + Asn217Glu _

Ala199His + Pro200Ser + Gly201GIn + Ala202Glu + Leu216lle +
Gly218Asp + Thr219Gly

Ala202Gly + Gly203Glu + Val204GIn + Thr207Gly + Thr215GIn +
Asn217Glu + Gly218Asp

Ala199Asn + Gly203Glu + Thr210Gly + Ala214Asn + Thr215Pro +
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Asn217Glu + Gly218Asp

Ala202Pro + Gly203Asn + Tyr205Glu + Asn211GIn + Thr215Gin +
Leu216Glu + Thr219Asn ;

Pro200Gly + Val204Thr + Thr207Ser + Tyr208Cys + Thr210Asp + g
Asn211Glu + Tyr213Glu i«

Ala202Glu + Gly203Pro + Val204Thr + Thr212Ser + Tyr213Val +
Thr215Glu + Asn217Asp

Pro200GIn + Val204Met + Pro209Gly + Thr210Asp + Thr212Asp +
Tyr213Asp + Ala214Asp !

Ala199His + Pro200GIn + Ala202Gly + Val204Cys + Thr215Glu +
Leu216Cys + Asn217Asp

Val204Gly + Tyr208Leu + Pro209Glu + Thr210Asn + Ty1213Glu +
Ala214Asp + Thr215Ser

Pro200Gly + Gly201GIn + Ala202Ser + Pro209Gly + Thr212Glu +
Ala214Asp + Leu216Ala

Gly201Asn + Tyr205His + Tyr208Ser + Tyr213Asp + Ala214Asp +
Thr215Ser + Leu216Asp

Gly203Asn + Tyr208GIn + Asn211GIn + Tyr213Asp + Thr215Asp +
Asn217GIn + Thi219GIn

Ala202Ser + Thr207Pro + Tyr208Cys + Tyr213Asp + Ala214Ser +
Thr215Asp + Leu216Cys

Ala199Thr + Gly201Pro + Tyr205Ser + Thr207Asn + Tyr208lle +
Asn211Glu + Tyr213Glu

Ala199Pro + Ala202Ser + Gly203Pro + Tyr208Gly + Asn211Asp +
Tyr213Glu + Thr215GIn

Ala199GIn + Pro200Asn + Gly203Asp + Tyr205Glu + Tyr208Asn +
Tyr213Met + Ala214Asp _

Gly201Asn + Thr207Pro + Thr210Asp + Asn211Glu + Thr212Glu +
Ala214Glu + Leu216Pro

Pro200GIn + Gly201Asn + Gly203Asn + Thr207Asn + Asn211Asp +
Thr212Glu + Ala214Glu

Thr210Gly + Asn211Asp + Tyr213Asp + Ala214Asp + Asn217Ser +
Gly218Pro + Thr219Asn ’

Ala199Asn + Gly201Ser + Tyr208Ala + Thr210Glu + Tyr213Glu +
Ala214Pro + Leu216His

Ala202Asn + Gly203Asp + Tyr205GIn + Thr212Ser + Thr215Glu +
Gly218Asp + Thr219Pro

Pro200Gly + Gly203Glu + Thr207GIn + Ala214GIn + Thr215Asp +
Leu216Asn + Gly218Glu

Ala199Ser + Gly201Ser + Ala202Glu + Gly203GIn + Thr207Ser +
Thr215Asp + Thr218Ser

Ala202Asp + Tyr205Thr + Thr207Asn + Tyr208Ala + Thr215GIu +
Leu216GIn + Gly218Asn

Pro200Asn + Gly203Asp + Val204Pro + Tyr20BCys + Leu216Cys +
Asn217Ser + Gly218Glu

Ala199Asn + Pro200Ser + Gly201Asn + Gly203Glu + Val204Gly +
Asn211GIn + Gly218Glu
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Ala199Thr + Gly201GIn + Ala202Pro + Thr210Asp + Asn211Glu +
Ala214Asp + Thr219Asn

Ala199Gly + Pro200Ser + Tyr205Glu + Thr210Pro + Asn211Asp +
Tyr213Asp + Thr215Glu

Pro200Ser + Ala202Glu + Thr207GIn + Asn211Ser + Ala214Glu +
Asn217Glu + Gly218Asn

Ala202Ser + Val204His + Thr207Ser + Thr212Asp + Tyr213Asp +
Thr215Asn + Leu216Asp

Gly203Pro + Tyr205Pro + Pro209Asp + Asn211Asp + Ala214Glu +
Thr215Asp + Thr219Gly

Thr207Ser + Pro209Ser + Thr212Glu + Tyr213Glu + Thr215Glu +
Leu216GIn + Asn217Asp

Ala199Ser + Pro200Gly + Gly201Ser + Thr212Gly + Ala214Glu +
Asn217Glu + Gly218Pro

Gly201GIn + Tyr208Thr + Ala214Asp + Thr215Pro + Leu216Asn +
Asn217Glu + Gly218Pro

Ala199Ser + Tyr205Glu + Thr207Ser + Thr210Asn + Tyr213Glu +

Ala214GIn + Asn217Asp

Gly203Glu + Pro209Asp + Thr210Asp + Asn211Glu + Ala214Thr +
Thr215GIn + Thr219Asn

Ala202Pro + Gly203Asp + Tyr205Cys + Thr212Asp + Thr215Pro +
Leu216Glu + Asn217Asp

Ala199Asn + Gly201Pro + Ala202Glu + Gly203Glu + Tyr205Glu +
Thr207Gly + Thr212Asp

Ala202Asn + Thr207Pro + Asn211Glu + Thr212Asp + Ala214Ser +
Thr215Asp + Leu216Val

Gly201GlIn + Ala202Giu + Val204Ser + Tyr205Asp + Tyr213Glu +
Thr215Asn + Leu216Thr

Pro200Gly + Gly203Asn + Tyr205Glu + Thr212Glu + Tyr213Val +
Ala214Asn + L eu216Glu

Ala202His + Thr207GIn + Pro209GIn + Thr210GIn + Thr215Glu +
Asn217GIn + Gly218Glu

Ala199Gly + Gly201Gin + Pro209Gly + Thr212Gly + Thr215Glu +
Asn217Ser + Gly218Glu

Gly203Asp + Val204Met + Thr212Asp + Tyr213Val + Ala214Asp +
Asn217Glu + Thr219Pro

Ala202Asp + Gly203Asn + Tyr208Met + Thr212Asp + Asn217Glu +
Gly218Glu + Thr219Gly

Pro200GIn + Val204Asn + Thr207Gly + Thr210Glu + Asn211GIn +
Tyr213Val + Ala214Asp

Gly203GIn + Tyr205lle + Tyr208His + Thr210Asp + Ala214Asp +
Thr215Pro + Leu216Val

Gly203GIn + Tyr208Ala + Pro209GIn + Thr210Glu + Asn211Gin +
Ala214Asp + Leu216Cys

Gly201GIn + Gly203Glu + Val204Ser + Pro203Asn + Asn211Glu +
Tyr213Asp + Thr215Glu

Tyr205Asp + Thr207Pro + Pro209Ser + Thr210Glu + Ala214Glu +
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Asn217Ser + Thr219Pro

Ala199Asn + Gly201Ser + Ala202Thr + Gly203Asp + Thr210Pro +
Ala214Asp + Gly218Glu

Gly203Glu + Thr207Ser + Tyr208Thr + Pro209GIn + Thr212Glu +
Ala214Ser + Thr215Glu

Ala199Pro + Gly201Ser + Val204GIn + Tyr205Asp + Thr212Asp +
Leu216Ala + Thr219Pro

Pro200Gin + Tyr208lle + Pro209Glu + Ala214Glu + Leu216Asp +
Asn217Ser + Gly218Glu '

Ala199Thr + Ala202Glu + Gly203Glu + Thr210Asp + Ala214Ser +
Gly218Glu + Thr219GIn

Ala199Thr + Pro200Ser + Ala202Asp + Gly203Asp + Thr210Gly +
Thr212Glu + Gly218Glu

Ala199Pro + Ala202Glu + Tyr208Leu + Thr210Asp + Ala214Ser +
Leu216Glu + Gly218Asp

Gly201Asn + Tyr205Ala + Thr207Pro + Thr210Asp + Asn211Asp +
Ala214Asp + Asn217Glu

Ala199Ser + Gly203GIn + Tyr205GIn + Pro209Glu + Thr212Glu +
Tyr213Asn + Leu216Asp

- Ala199GIn + Pro200Asn + Tyr205Glu + Tyr208Leu + Pro209Glu +
Thr210Asp + Tyr213Gly

Pro200Gly + Gly203Glu + Pro209Glu + Thr212Ser + Tyr213Pro +
Thr215Asp + Asn217GIn

Gly201Pro + Tyr205Val + Thr207Ser + Pro209Asp + Ala214Glu +
Asn217Glu + Thr219GIn

Pro200Asn + Ala202Thr + Pro209Gly + Asn211Glu + Thr212Glu +
Ala214Asn + Leu216Asp

Gly201Ser + Thr207Ser + Thr212Asp + Ala214Pro + Leu216Asp +
Asn217Asp + Gly218Pro

Tyr205Asp + Thr207Asn + Pro209Asp + Asn211Glu + Thr212Pro +
Gly218Ser + Thr219Pro

Pro200Gly + Ala202Asn + Gly203Asn + Thr210Ser + Thr212Glu +
Tyr213Asp + Asn217Glu

Gly203Pro + Pro209Ser + Thr212Asn + Tyr213Glu + Asn217Glu +
Gly218Asp + Thr219GIn

Ala202Ser + Tyr205Ala + Pro209Glu + Thr210Asp + Leu216Ser +
Asn217Asp + Gly218GIn

Val204Met + Pro209Asp + Thr210Glu + Ala214Gin + Leu216Gin +
Gly218Asp + Thr219Pro

Ala202Glu + Val204Met + Thr207Ser + Pro209Glu + Thr210Glu +
Thr212Ser + Gly218Pro

Pro200Ser + Ala202His + Thr210Asp + Asn211Glu + Leu216Gly +
Gly218Asp + Thr219Gly

Pro200Gly + Gly201Asn + Ala202Ser + Thr210Asp + Asn211Glu +
Ala214His + Thr215Asp

Pro200GIn + Pro209Gly + Thr210Glu + Asn211Asp + Thr212GIn +
Tyr213Met + Leu216Asp
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Pro200Gly + Gly203Glu + Tyr208Thr + Thr210Asp + Asn211Asp +
Ala214Thr + Leu216Asn

Gly203Ser + Val204Cys + Thr207Asn + Pro209Ser + Thr210Glu +
Thr215Glu + Leu216Glu

Ala199Asn + Pro200Asn + Gly201Pro + Gly203Asn + Asn211Asp +
Thr215Asp + Leu216Asp ‘

Ala202Thr + Tyr208Met + Pro209Asn + Asn211Glu + Thr212Glu +
Ala214Gly + Gly218Glu

Gly203Gin + Val204Cys + Tyr205Gly + Tyr208Pro + Asn211Glu +
Thr212Asp + Gly218Glu

Pro200GIn + Ala202Asp + Tyr205Met + Thr212Asp + Tyr213Glu +
Gly218GIn + Thr219GIn

Ala199GIn + Gly203Pro + Pro209Asn + Thr210GIn + Thr212Asp +
Asn217Asp + Gly218Asp

Gly201Asn + Tyr208Asn + Pro209Ser + Thr212Glu + Tyr213Pro +
Asn217Asp + Gly218Asp

Ala198GIn + Gly201Pro + Tyr205Ser + Asn211Glu + Ala214Asn +
Asn217Glu + Gly218Glu

Tabulka 29

vice smyfek - varianty se dv&ma mutacemi

Leu 95Gly + Gly203Pro
Thr 58GIn + Asn211Glu
Asp 59Glu + Leu216GIn
Tyr103Cys + Thr212Gly
Gly156Gliu + Ala202GIn
Gly126GIn + Thr215Pro
Ser187Glu + Ala214Gly
Asn 96GlIn + lle106Ala
Gly101Asp + Tyr205Pro
Asn 61Ser + Gly165GIn
Gly 64GIn + Thr132Gly
Asp 59Glu + Tyr205Asn
Ser100Glu + Tyr205His
Ala128Ser + Thr161Gin
Ser158Asp + Gly203Ser
Asn 61Asp + Asn162Ser
Thr161Glu + Pro209GIn
Gly 62Asp + Pro208Asn
lle106Leu + Asn211Asp
Tyr103Gliu + Gly203Pro
Tyr166Pro + Thr215Glu
lle106L.eu + Pro209Glu
Thr163Pro + Ala202Pro
Thr132Gly + Leu216Ser
Ser104Glu + Phe188Val
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Tyr166Asp + Ala186Thr
Ser160Glu + Thr215Ser
Gly 62GIn + Gly165Asp
Leu 95GIn + Ala128Glu
Ser 97Glu + Asn211Ser
Leu 95Asn + Phe188lLeu
Asn157Gin + Thr212Ser
Leu125GIn + Gly159Asp
Asn211Asp + Tyr213Ala
Ser158Asp + Tyr205Cys
Ser160Glu + Asn162GIn
Ser187Asp + Tyr213Pro
Ser158Asp + Leu216GIn
Met198Ser + Ala202Asp
Gly 99Asn + Ala214Glu
Thr 58Asp + Gly130Gin
Gly156Glu + Tyr208Pro
Gly105Pro + Leu216lle
Ser187Asp + Tyr205GIn
Thr215Ser + Gly218Asp
Gly 60Asn + Ala128Glu
Thr 65GIin + Leu125Asn
Gly101GIn + Gly218Asp
Asn211Ser + Thr212Asp
Thr212GlIn + Thr215Gly
Gly203Glu + Tyr205Gly
Thr132Pro + Thr215Ser
Tyr103Asp + Gly165GIin
Thr 65Pro + Gly203Glu
Thr 58Glu + Gly 60Pro
Gly153Pro + Leu216Val
Asn 96GIn + Pro209Glu
Gly 99Asn + Gly153Asn
Ala128Asn + Ala202His
Gly105Glu + Gly130Ser
Thr212Gly + Gly218Glu
Phe188Val + Tyr205Ser
Asn217Glu + Thr219Gly
Leu 95GIn + Thr215Asp
Val 94Gin + 11hr212Glu
Asn 61Ser + Gly203Asp
Ser129Glu + Asn154Gin
Gly 62Glu + Thr219Asn
Ser129Glu + Asn157Gin
Tyr103lle + Thr215Pro
He164Thr + Thr215Ser
Gly101GIn + Tyr208GIn
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Asn 61GIn + Thr212Asp
Thr212Asp + Leu216lle
Asn211Glu + Leu216His
Gly153Glu + Thr163GIn
Gly203Asp + Thr215Asn
Asn 61Ser + Thr132Asn
Ser158Glu + Gly203Pro
Leu 95Asn + Thr215Asn
Thr 58Ser + Ser100Asp
lle164Met + Tyr205Ala
Ser158Glu + Tyr205Met
Phe188Leu + Thr212Glu
Gly130Pro + Ser190Glu
Gly101Asp + Gly126Ser
Asn 61Ser + Ala186Ser
Asn162Gin + Phe188Ser
Thr 58Gly + Thr 65Asp
Ser129Asp + Thr210Pro
Ser129GIlu + Gly153Asn
Asp 59Glu + Tyr213Thr
Asn154Glu + Leu216GIn
Ser 97Asp + Ala199Pro
Gly203Asn + Gly21BAsp
Thr 65Ser + Gly126GIn
Thr215GIn + Lau216Ala
Asn 96Glu + Tyr205His
Thr 65Ser + Gly156Asp
Ala128Ser + Thr163Gin
Thr215Asp + Leu216Val
Ser129Glu + Leu216Ala
Asn211Asp + Tyr213Leu
Val 94Ser + Phe188Val
Ser158Glu + Thr212GIn
Gly 99Pro + Asn154GIn
Gly203Asn + Thr215GIin
Ala202Ser + Tyr205Glu
Tyr205Val + Asn217Glu
Val 94Gly + Thr215Asp
Ser104Glu + Thr215GIn
Gly201Pro + Tyr205Glu
Asn 96Ser + Gly127Glu
Tyr205Thr + Ala214Thr
Gly 62Ser + Thr215Gly
Thr 65Ser + Asn211Glu
Gly153Pro + Gly203Ser
Ala128Thr + Leu216Glu
Asn 95Glu + Leu216GIn
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Thr215Asn + Leu216Ala
Asp 59Glu + Ala202Pro
Val 94Thr + Leu216Met
Ser 97Glu + Thr212Gin
Gly101Asp + Ala202Asn
Ser129Asp + Ala202Gly
Tyr103Ala + Thr132Ser
Leu 95Met + Leu216Asp
Ser100Asp + Gily101Pro
Ser100Asp + Thr219Pro
Val 94Asn + Thr215Pro
Tyr103Asn + Ala12BAsp
Gly201Asn + Tyr205Asp
Thr 58Glu + lle106Cys
Thr 65Glu + Tyr103Pro
Val 94Met + Ser 98Giu
Gly203Glu + Thr210Pro
Pro209Glu + Gly218Ser
Thr161Pro + Gly203Ser
Ser 97Glu + Leu125Pro
Ala128Asp + Ala199His
le106Gly + Ala214Pro
Asp 59Glu + Tyr205lle
Asni154Asp + Tyr208His
Thr210Asp + Leu216Val
Thr215Asp + Thr219GIn
Gly 60Glu + Leu125Ser
Ser 97Asp + Gly153Asn
Tyr166Pro + Tyr205Gly
Ser129Glu + Gly203Gin
Gly153GIn + Pro209GIin
Gly203GIn + Thr215Gin
Asn 61Glu + Thr212Ser
Thr163Asp + Tyr205His
Asn154Giu + Tyr166Thr
Asn 96Ser + Gly105Asp
Phe188Gly + Asn211Ser
Gly153Glu + Gly218Asn
Ser100Asp + Thr212Pro
Gly126Pro + Gly156Asp
Leu125Ser + Thr215Glu
Asp 59Glu + Thr 65Gly
Gly156Pro + Gly159Asp
Thr 58Asp + Ala202Ser
Leu 95Met + Gly 99Ser
Asn 61GIn + Tyr205Glu
Gly126Asn + Gly159Pro
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Leu 95Thr + Gly218Asn
Thr 65GIn + Leu216Ala
Gly130Pro + Gly203Glu
Gly 64GIn + Ser 98Glu
Gly126Asn + Gly127Gln
Thr132Asn + Gly153Asn
Thr 58Pro + Gly105Glu
Gly130Asp + Ala214His
Gly126Glu + Tyr205Pro
Tyr103His + Ser129Asp
Ser 98Asp + Pro209Ser
Asp 59Glu + Tyr205Ser
Gly 60GIn + Thr215Asn
Pro209Asn + Asn211Asp
Thr132Asp + Ala202Asn
Gly218Ser + Thr219Gly
Thr 58Asp + Gly203Gin
lle106Asp + Ala202Thr
Thr161Asn + Ser180Asp
Ser129Glu + Thr215GIn
Thr212Asn + Leu216Asp
Asn 96GIn + Ser158Glu
Gly203Pro + Thr215Asp
Val 94Asp + Tyr205Asn
Ala128Pro + Thr215Asp
Gly201Gin + Leu216Pro
Thr161Pro + Leu216Cys
Gly126Asp + Tyr205Met
Ser 97Asp + Thr212Pro
Thr210Asn + Leu216His
Ala186Asn + Tyr205Pro
Ser131Asp + Phe188Thr
Thr132Ser + Leu216Asn
Asn 61Asp + Gly130Pro
Leu 95Asn + Thr132Gly
Ser100Asp + Thr215Asn
Tyr166Thr + Asn211GIn
Thr207Pro + Leu216Thr
le106Ala + Gly165Asp
Tyr205Asn + Thr215Asn
Asn 96GIn + Gly218Asn
Ser160Asp + Phe188Gly
Thr210Gly + Thr212Ser
Gly 64Ser + Asn 96GIn
Gly101Asp + Asn154Gin
Gly 64Asn + Asn157Glu
Asn157Glu + Gly203Gin
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Tyr213Asn + Thr215Ser
Gly101Asn + Ala186Asn
Ser160GIlu + Leu216lle
Tyr103His + Ser187Glu
Asn 96Ser + Ala214Asn
Gly 62Asn + Ser 9BAsp
le106Ser + Asn157Glu
Thr 65Glu + Thr212Gly
Gly 62Asn + Thr215Pro
Gly127Ser + Thr210Asp
Gly156Ser + Asn217Glu
Ser 98Asp + Tyr103Thr
Gly127Asn + Gly165Pro
Gly153Glu + Leu216Met
Ser129Asp + Gly165Pro
Asn 61Asp + Thr163GIn
Gly126Asn + Tyr205Met
Asn157GIn + Thr212GiIn
Ser190Glu + Thri215Gly
Ser129Giu + Gly165GIn
Thr 65Glu + Gly101Pro
Val 94GIn + Gly165Glu
Tyr103lie + Ser190Giu
Asn217GIn + Gly218Ser
Ser 98Glu + Gly 99Asn
Ser102Asp + Thr212Ser
Thr212Ser + Thr215Asp
Gly130Glu + Pro209Asn
Ala128Pro + Gly165Pro
Asn217GIn + Gly218Asn
Leu125His + Thr163Ser
Thr212Asp + Tyr213Ala
Thr 65Pro + Thr210Ser
Gly105Pro + Ala202GIn
Val 94Thr + Ser158Glu
Thr132Gly + Tyr205Cys
Gly105GIn + Ala214His
Gly127GIn + Tyr205Cys
Gly127Glu + Gly130Ser
Phe188Tyr + Asn211Ser
Gly 64Asn + Phe18BAsp
Thr212Ser + Leu216Asp
Met198His + Gly203Pro
Tyr208Val + Thr210Asp
Gly165GIiu + Tyr205Met
Asn 96GIn + Thr132Glu
Ser 98Glu + Gly101Pro
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Leu125Cys + Thr215Asp
Leu125Cys + Gly126Ser
Ser190Asp + Thr215Asn
Gly 99GIn + Gly153Asp
Gly 60Asp + Thr210Ser
Ser160Asp + Phe188Leu
Val204Glin + Thr215Glu
Asn157Glu + Gly203Ser
Tyr213Glu + Leu216Cys
Asn 61GIn + Leu216Asp
Leu125Gly + Ser155Asp
Ala186Pro + Val204Gin
lle106Met + Ser160Asp
Leui25lle + Leu216Ser
Gly 60GIn + Gly203Asn
Gly203Asn + Pro209Giu
Gly 60Ser + Gly 62Asp
Asn154Glu + Tyr213GIn
Asn154GIn + Gly203Asp
Asn154Glu + Thr219Gin
Thr212Ser + Leu216His
Tyr205His + Thr215Asp
Gly 60Asp + Gly126Pro
Gly203Glu + Leu216Ala
Gly156Ser + Gly203Ser
Ser155Asp + Gly165Gin
Ala202Gly + Thr212Asp
Asni157GIn + Tyr213Ser
Gly 99Ser + Gly130Ser
Gly203Ser + Thr219Asp
Gly130Ser + Ala214Asn
Thr210GIn + Thr212Asp
Asn211GIn + Thr212Glu
Gly153Asn + Thr212Asp
Gly153Asp + Tyr205Ser
Ser100Glu + Tyr205Thr
Gly126Asn + Asn154Glu
Ser190Asp + Tyr205Val
Ser102Glu + Tyr166Thr
Asn157Ser + Pro209Gly
Asp 59Glu + Tyr205Leu
Ser131Glu + Thr132Asn
Gly127Asp + Leu216Thr
Thr210Asn + Asn217GIn
Gly203Ser + Gly218Asp
1le106GIn + Gly203Asp
Thr161Asp + Tyr205Pro
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Gly105Pro + Thr212Asp
Tyr205Thr + Leu216Cys
Asn 96Ser + Ser158Glu
Asn 61Glu + Tyr205Ala
Tyr205Ser + Thr212Glu
Thr163GIn + Phe188GIlu
Tyr103Ala + Thr212Asp
Gly101Asp + Ala202His
Ser155Glu + Gly218Asn
Val 94Thr + Thr163Ser
Ser102Glu + Asn217GIn
Gly159Ser + Ala202Glu
Asn154Ser + Tyr166Ala
Asp 59Glu + Phe188Gly
Thr163GIn + Gly218Ser
Gly153Asn + Tyr205Val
Ser129Glu + Leu216Pro
Gly126Ser + Thr212Glu
Gly203Asp + Leu216Asn
Gly126Giu + Thr212Pro
Val 94Pro + Ala186Glu
Gly165GIn + Thr215Glu
Ser129Asp + Gly153Asn
Ser 98Glu + Thr215Ser
Gly203Ser + Leu216Pro
Gly105Asp + Leu216His
lle106Mat + Thr210Asp
Leu216Asn + Asn217Glu
Gly127GIn + Leu216Glu
Val 94Glu + Ala202Gly
Thr132Asn + Leu216Hiis
Asp 59Glu + Ala202Asn
Leu 95lie + Tyr205Pro
Thr 65GIn + Thr215Pro
Ser104Glu + Thr215Asn
Ser160GIlu + Gly203Pro
Gly203Asp + Leu216Pro
Ala128Glu + Tyr213Met
Ser 98Asp + Leu216Cys
Seri158Asp + Thr215GIn
Val 94Asp + Thr215Asn
Gly127Asp + Asn154Ser
Gly126Ser + Gly156GIn
Leu125Gly + Thr212Asp
Thr210Glu + Leu216Asn
Asn154Ser + Ala202Asn
Asn 96GIn + Gly126Asn
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Gly 64Ser + Giy127Ser
Asn211Ser + Thr212Gly
Ser160Asp + Gly218GIn
Tyr205Ala + Thr210Giu
Thr212Asp + Leu216Ser
Ser158Asp + Thr215Ser

Tabulka 33

vice smy&ek - varianty se t¥emi mutacemi

Leu 95Gly + Gly203Pro + Asn211Glu
Thr 58GIn + Asp 59GIu + Leu216GIn
Tyr103Cys + Ala202GIn + Thr212Gly
Gly126GIn + Gly156Giu + Thr215Pro
Asn 96GIn + lle106Ala + Tyr205Pro
Asn 61Ser + Gly101Asp + Gly165GIn
Gly 64Gin + Thr132Gly + Gly153Glu
Ala128Ser + Ser158Asp + Gly203Ser
Tyr103Glu + lle106Leu + Gly203Pro
Thr163Pro + Ala202Pro + Leu216Ser
Ser104Glu + Thr132Gly + Phe188Val
Leu 95Asn + Phe188Leu + Asn211Ser
Asn162G!n + Ser187Asp + Tyr213Pro
Thr 58Asp + Gly130GIn + Tyr208Pro
Gly105Pro + Gly156Glu + Leu216lle
Gly 60Asn + Thr215Ser + Gly218Asp
Thr 65GIn + Leu125Asn + Ala128Glu
Asn211Ser + Thr212Asp + Gly218Gin
Gly203Glu + Thr212Gin + Thr215Gly
Thr132Pro + Tyr205Gly + Thr215Ser
Gly 60Pro + Thr 65Pro + Gly203Glu
Asn 96GIn + Gly203Asp + Thr215Gly
Gly 99Asn + Gly153Asn + Pro203Glu
Gly105GIu + Ala128Asn + Ala202His
Tyr205Ser + Thr212Gly + Gly218Glu
Gly 99GIn + Asn217Glu + Thr219Gly
Leu 95GIn + Ala202Thr + Thr215Asp
Ser129Glu + Asn157GIn + Thr219Asn
Asp 59Glu + Tyr103lie + Thr215Pro
Gly 99Asp + lle164Thr + Thr215Ser
Asn 61Gin + Tyr208GIn + Thr212Asp
Gly153Glu + Thr163GIn + Thr215Asn
Asn 61Ser + Thr132Asn + Gly203Pro -
Leu 95Asn + Ser158Glu + Thr215Asn
Thr 58Ser + Ser100Asp + Tyr205Ala
Ser158Glu + Phe18BLeu + Tyr205Met
Asn 61Ser + Ala186Ser + Phe188Ser
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Asn154Glu + Tyr213Thr + Leu216GIn
Ser 97Asp + Ala198Pro + Gly203Asn
Thr 65Ser + Gly126Gin + Gly218Asp
Tyr205His + Thr215GIn + Leu216Ala
Ala128Ser + Thr163GIn + Thr215Asp
Val 94Ser + Ser100Asp + Phe188Val
Gly 99Pro + Asn154GIn + Gly203Asn
Asn 96Ser + Thri63Asp + Ala214Thr
Tyr166Asp + Tyr205Thr + Ala214Thr
Gly 62Ser + Thr 65Ser + Thr215Gly
Gly153Pro + Gly203Ser + Thr219Glu
Asp 59Glu + Ala202Pro + Leu216Ala
Val 94Thr + Thr212GIn + Leu216Met
Ser129Asp + Thr132Ser + Ala202Gly
Leu 95Met + Tyr103Ala + Leu216Asp
Ser104Asp + Gly203Asn + Thr215Asn
Thr 65Glu + Tyr103Pro + lle106Cys
Val 94Met + Ser 98Glu + Thr210Pro
Ser 97Glu + Thr161Pro + Gly203Ser
Leu125Pro + Ala128Asp + Ala199His
Asp 59Glu + Tyr205lle + Ala214Pro
Ser129Glu + Tyr166Pro + Gly203GIn
Gly203GIn + Pro209GIn + Thr215GIn
Asn 96Ser + Asn154Glu + Tyr166Thr
Gly105Asp + Phe188Gly + Asn211Ser
Thr 58Asp + Gly156Pro + Ala202Ser
Leu 95Met + Gly 99Ser + Ser131Glu
Gly126Asn + Gly159Pro + Tyr205Glu
Leu 95Thr + Leu216Ala + Gly218Asn
Gly105Glu + Gly130Pro + Leu216Thr
Thr 58Pro + Thr132Asn + Gly153Asn
Gly 60GIn + Pro209Asn + Thr215Asn
Thr132Asp + Ala202Asn + Thr219Gly
Thr 58Asp + Gly203GIn + Gly218Ser
Ser129Glu + Thr212Asn + Thr215GIn
Gly203Pro + Tyr205Asn + Thr215Asp
Ala128Pro + Thr215Asp + Leu216Pro
Thr161Pro + Gly201GIn + Leu216Cys
Gly126Asp + Tyr205Met + Thr212Pro
Ser 97Asp + Thr210Asn + Leu216His
Ala186Asn + Phe188Thr + Tyr205Pro
Asn 61Asp + Thr132Ser + Leu216Asn
Leu 95Asn + Thr132Gly + Thr215Asp
lle106Asp + Tyr166Thr + Asn211GlIn
lie106Ala + Thr207Pro + Leu216Thr
Tyr205Asn + Thr215Asn + Gly218Asn
Asn 96GIn + Ser160Asp + Phe188Gly
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Gly 64Ser + Giy101Asp + Asn154Gin
Thr 58Asn + Gly 64Asn + Asn157Glu
Gly101Asn + Ala186Asn + Thr215Ser
Gly 62Asn + Asn 96Ser + Ala214Asn
Gly130Asp + Phe188Asn + Gly218Pro
Gly 99Ser + Ala128Glu + Leu216Gly
Val 94Ala + Pro209Ser + Thr215Asp
Leu 95Thr + Gly126GIn + Leu216Gly
Asp 59Glu + Gly159Ser + Tyr205Pro
Ala199Gly + Ala202Gin + Gly203GIn
Ser158Glu + Thr161Gly + Tyr205Asn
Thr 58Ser + Ser190Glu + Tyr205Pro
Leu 95Asn + Tyr205Ala + Pro209Glu
Thr 6BAsn + Gly153Pro + Thr210Pro
Ala128Gly + Gly203Asn + Tyr205Pro
Val 84Cys + Asn157GIn + Tyr205GlIn
Ser129Glu + Tyr205Asn + Thr215Asn
Thr 65Gly + Gly127Asn + Thr212Gin
Gly 60Asn + Tyr205Thr + Asn217GlIn
Gly126Pro + Ala214Pro + Thr215Gly
Thr163Gly + Ala202Pro + Thr212Pro
Thr 58Pro + Gly130Ser + Ser160Asp
Gly153Ser + Asni54Glu + Thr212Gly
Leu125Gly + Tyr205Thr + Thr210Glu
Tyr103Val + Thr132Gly + Pro200GIn
Ser100Glu + Gly127Asn + Leu216Ala
Ser160Glu + Ala186Ser + Tyr205Ser
Gly159Ser + Thr163Glu + lle164His
Gly101Asp + Tyr166Cys + Gly203Pro
Thr 58Asn + Asn 61Glu + Ala214Ser
Gly127Glu + Phe188Met + Ala202Gly
Asn162Glu + Gly203Ser + Gly218Asn
Tyr166Asn + Thr210Glu + Ala214His
lie106Asp + Thr212Ser + Thr215Gin
Asn162Glu + Ala202Ser + Thr215Asn
Tyr103Pro + Ser187Glu + Tyr205Pro
Val204Thr + Thi212Ser + Thr215GIn
Ser100Asp + Gly101Asn + Leu216His
Leu 85Cys + Gly203Ser + Leu216Thr
Asn 96Ser + Gly153Glu + Tyr205Pro
lle106Pro + Ala202Ser + Thr212Pro
Ser102Asp + Gly203Ser + Thr215Ser
Leu 95Cys + Ser104Glu + Phe188Cys -
Asp 59GIu + Ala214Gly + Thr215Gly
Leu125Cys + Thr212Gly + Thr215Ser
Leu125Val + Ala202His + Thr215Pro
Gly101Asp + Gly127Asn + Gly203GIn
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Thr 58Pro + Gly105Asn + Gly203Glu
Tyr166Cys + Gly203Ser + Tyr205Asp
Gly126GIn + lle164Val + Leu216His
Gly153Ser + Thr215Pro + Leu216Glu
Ser160Asp + Gly218GIn + Thr219Asn
Asn 61Glu + Asn157Ser + Ala214Ser
Gly 62Ser + Ala128Ser + Asn154Asp
le106Gly + Tyr205Val + Thr215Ser
Ser160GIlu + Asn211Gin + Thr215Pro
Thr 65Gly + Ser100Glu + Thr215Pro
Thr 65Ser + Ser104Glu + Gly203Pro
Asn 61Ser + lle106Ser + Thr219Pro
Ser102Asp + Gly1S3Pro + Leu216His
Thr 65Glu + Gly126Gin + Gly203Ser
Ser187Glu + Phe188lle + Leu216Thr
Thr132GIn + Gly165Asp + Thr212Ser
Ser129Asp + Asn211Ser + Leu216Thr
Leu125lle + Asn154Ser + Leu216Met
Thr 65Pro + Gly101Pro + Thi212Asp
Thr 65GIn + Leu125Asn + Leu216Met
Pro203Gly + Ala214Glu + Thr215Pro
Leu125Val + Tyr205Ser + Leu216His
Leu S5Asn + Gly156Asp + Thr212GIn
Leu125Pro + Thr210Asp + Thr215Ser
Gly105Asn + Thr161Asn + Tyr205Val
Gly126Ser + Ser160Glu + Gly218Asn
Val 84Thr + Thr207Gly + Thr212Glu
Tyr208Gin + Thr212Gin + Gly218Asp
lle106Asn + Gly159Asn + Phe188Asp
Tyr205Met + Thr212GIn + Tyr213Thr
Ser131Asp + Thr132Pro + Tyr213Asn
Gly105Ser + Ala128Thr + Thr215Pro
Leu 95His + Asn 96Asp + Thi215Gly
Gly 60Ser + Gly156Asp + Pro209Asn
Asn162Asp + Thr163Asn + Ala199Gly
Tyr103Glu + Leu125His + Thr215Ser
Gly127Gliu + Asn157GIn + Tyr205Leu
Asp 59Glu + Gly105Pro + Ala186Asn
Ala128Asp + Tyr213His + Leu216His
Thr 65Pro + lle106His + Seri31Glu
Gly126GIn + Thr161Asp + Ala202Ser
Gly 99GIn + Gly126Asp + Thr212Gly
Thr 58Asp + Gly153Ser + Thr212Ser
Asp 59Glu + Ala186Gly + Gly203Gin
Gly 62Glu + Tyr205Ala + Leu216Gin
Asn154GIn + Tyr205Ser + Tyr213Met
Leu 95Ser + Ser158Glu + Thr212Gly



92

Tyr166Asn + Tyr205GIu + Leu216Asn
Asp 59Glu + Ala128Asn + Gly153Pro
Gly 99Asp + Gly159Asn + Asn211Ser
Gly165Pro + Thr215GIn + Leu216Thr
Gly165Asn + Thr215Asn + Leu216Asp
Gly 60Asp + Gly159Asn + Thr212GIn
Thr 58Giu + Thr163Gly + Thr210GIn
Gly159Ser + Ala186Gly + Ala199Thr
Gly203Glu + Asn211GIn + Tyr213GIn
Gly 99Ser + Asn162Asp + Thr215GIn
Thr 65Gly + Ser190Glu + Thr219Ser
Val 94Met + Asn162Ser + Ser190Glu
Asn 61GIn + Leu 95Ser + Tyr205Asp
Gly126Glu + Gly201Pro + Gly203Ser
Thr 58Gly + Thr212Pro + Gly218Glu
Ser104Asp + Gly105Ser + Gly159Pro
Thr 58Gin + Thr163Gly + Tyr205Pro
Gly 60Ser + Thr 65Pro + Thr163Gly
Leu125Met + Ser131Giu + Thr210Gly
Phe188GIn + Gly201Ser + Ala202Gly
Gly203Pro + Leu216Glu + Asn217GIn
Gly 62Asn + Gly126Pro + Thr210Asn
Gly 60Asn + Ser104Asp + Gly127GIn
Ser155Glu + Thr163Pro + Gly203Pro
Leu 95Met + Thr132Asp + Asn211Ser
Tyr103lle + Gly159Asp + Ala202Gly
Gly101Gin + Tyr166Pro + Asn211GIn
Asn157Ser + Ala202Ser + Thr215Gly
Thr132Pro + Ser155Glu + Ala214His
Thr132Ser + Thr212Asp + Leu216Gly
Gly126Asn + Thr212Asp + Gly218Gin
Tyr205Cys + Thr212Pro + Leu216Met
Asn 96GIn + Thr163Gin + Leu216Glu
Ala202Ser + Tyr205Asn + Gly218Asp
Leu 95Asp + Gly126Asn + Ala202Ser
Ser100Glu + le 106GIn + Ala202GIn
Thr 58Ser + Ser100Glu + lie164Leu -
Gly101Ser + Phe188Asp + Tyr213Gly
Ser104Glu + Gly156GIin + Thr212Gly
Leu125Val + Gly203Asn + Tyr205Thr
Thr163GIn + Thr215Asn + Asn217Glu
Gly 99Pro + Gly165Glu + Ala214GIn
Met198Ser + Gly203Glu + Tyr213Val
Asn 96Ser + Ser 97Asp + Thr212Ser
Ala202Glu + Gly203Ser + Tyr205GIn
Gly 64Asn + Asn154GIn + Asn157Glu
Thr 65Ser + Gly130Pro + Tyr205Asp
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Gly126GIn + Thr161GIn + Pro209Ser
Asp 59Glu + Phe188Leu + Leu216Ala
Ser131Asp + Thr212Pro + Thr215GIn
Val204Pro + Gly218Asn + Thr219Glu
Thr 58Ser + Gly203Glu + Thr212Pro
Gly 62GIn + Tyr205Gly + Thr212Glu
Thr 65Gly + Ser129Asp + Met198Gly
Leu 95Cys + Asn162Ser + Ala202Thr
Leu125Asp + Tyr205Thr + Leu216Thr
Asn157Asp + Tyr205Ser + Leu216Pro
Gly156Asn + Gly165Asn + Thr215Glu
Ala128Ser + Thr163Glu + Ala199Ser
Val 94Ser + Ser187Glu + Thr215GIn
Val 94Pro + Thr215Gly + Asn217Glu
Val 94Asn + Gly130Glu + Gly203Ser
Gly127GIn + 1le164Cys + Thr210GIn
Ser187Glu + Thr212Gin + Thr215Asn
Asn 96GIn + Gly126GIn + Gly203Asp
Gly165Asp + Thr210Ser + Tyr213lle
Thr 58GIn + Gly153Ser + Asn217GIn
Gly203Asp + Tyr205Met + Thr210Ser
Ala128Prc + Thr132Glu + Thr215Pro
Ser104Glu + Phe188Ser + Thr212Gly
Ser104Glu + Asn157Ser + Ala214Ser
le106Cys + Tyr205Glu + Thr215Asn
Gly156GIn + Tyr205Pro + Thi219Asp
Asn157Glu + Tyr213Thr + Leu216lle
Thr 58Ser + Asn162Ser + Ser190Asp
Gly 62Ser + Thr 65Asp + Tyr205lle
Leu125Pro + Gly203Asp + Thr212Ser
Thr 58GIn + Ser 98Asp + Thr212Pro
Ser 97Asp + Leu125Val + Tyr213lle
lle106Leu + Phe188Glu + Thr212Asn
Thr 58Pro + Gly153Pro + Asn162GIn
Ser180Asp + Thr210GIn + Leu216Ala
Ser100Glu + Thr215Gly + Leu216Met
Gly127Glu + Ala128GIin + Thr212Pro
Val 94Pro + Gly127Ser + Thr215Glu
Thr161Asp + Ala199Asn + Tyr213Gin
Thr132Pro + Tyr166Leu + Thr212Pro
Gly203GIn + Thr215Asn + Leu216Met
Gly127Pro + Gly203Asp + Tyr205lle
Thr163Ser + Tyr205Ala + Pro209GIn
Val 94Cys + Thr215Asn + Gly218Pro
Gly126Glu + Gly165Pro + Ala202Thr
Thr 58Glu + Tyr103Asn + Pro200GIn
Phe188Thr + Ala202Asn + Asn217Ser
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Gly 60Asp + Leu 95Thr + Tyr205lle
Ser102Glu + Ala202Ser + Leu216GIn
Gly 99Asn + Ser102Asp + Gly218GIn
lle106Ala + Thri32Pro + Asn157Asp
Gly203Ser + Tyr205GIn + Thr212Glu
Ser 97Asp + lle106His + Asn211GIn
Ser100Glu + Gly201Asn + Tyr205His
Thr212GIn + Ala214Glu + Thr215Glu
Asn 61Glu + Gly 62Glu + Gly203Pro
Asn211Glu + Thr212Asp + Leu216lle
Gly 99Glu + Ser100Asp + Gly156Pro
Ala202Asp + Gly203Glu + Tyr205Pro
Ser 97Asp + Ser 98Glu + Thr163GIn
Ala128Thr + Tyr205Asp + Thr215Asp
Ser102Asp + Gly105Asp + Leu216Gly
Gly127Glu + Gly165Glu + Tyr205Thr
Gly203Asp + Tyr205Ala + Asn217Glu
Asp 59Glu + Asn 61Glu + Gly130Ser

Gly 60Glu + Ser 97Glu + Gly 99Asn
Tyr166Ala + Gly203Glu + Leu216Asp
Ser158Asp + Ser160Glu + Tyr205Cys
Ser129Asp + Tyr166Glu + Thr215Gin
Ser160Asp + Asn162Glu + Thr210Gly

Ser129Asp + Ser131Asp + Gly218Asn
Asn 61GIn + Leu 95Asp + Ser 97Asp
Gly 62Ser + Leu216Asp + Gly218Glu
Asp 59Glu + Gly165Asn + Pro209Glu
Leu 95GIu + Gly105Giu + Gly203Ser
Asn157Glu + Asn162Asp + Thr215GIn
Tyr103His + Asn162Glu + Ser1 90Asp
Ser150Asp + Asn162Glu + Thr163Pro

Gly 62Glu + Ser 97Glu + Gly153GIn
Gly 99GIn + Asn154Asp + Ser187Glu
Ser155Asp + Gly156Asp + Thr219Asp
Gly153Ser + Asn154Asp + Gly165Asp
Asp 59Glu + Asn 96Glu + Tyr205Ser
Asp 59Glu + Asn 96Asp + Leu216lle
Ser104Asp + Ser131Asp + Thr210Gly
Ser 97Glu + Gly101Asp + Ala202Asn
Asn 96Asp + Ser102Glu + lile106Gly
Asn 61Asp + Leu 95Glu + Val204GIn
Gly156Asp + Thri61Asp + Gly203Ser
Ser100Asp + Tyr103Asp + Gly126Asn
Thr 65Asp + Tyr205Asp + Thr215Asp

Thr 58Asp + Ser 97Asp + Thr132Gly
Thr215Pro + Leu216Asp + Thr219Glu
Ser100Glu + Gly105Glu + Asn162GIn
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Ala186Glu + Ala202Glu + Thr215Asp
Asn 61Asp + Ser100Glu + Asn162Ser
Ser104Asp + Thr132Glu + Tyr205Met
Gly 99Asn + Thr210Asp + Ala214Glu
Asn157Asp + Ala186Glu + Thr212Ser
Gly 62Asp + Pro209Asn + Asn211Asp
Gly105Pro + Gly153Glu + Asn162Asp
Ala186Ser + Thr212Asp + Thr215Asp
Gly 99Glu + Ser102Asp + Leu125Gly
Gly 62Ser + Gly 99Glu + Ser102Asp
Gly126Glu + Ser155Glu + Tyr205Pro
Ser158Glu + Phe188Asp + Ala202Ser
Gly 60Glu + Leu S95Glu + lle106Leu
Ala128Asp + Asn154Asp + Thr215GIn
Ala128Asp + Asn162Glu + Asn217Ser
Asn157GIn + Ser187GIlu + Asn217Asp
Gly 62Asp + Ser 88Asp + Thr212Glu
Gly159Glu + Ser160Asp + Phe18BAsp
Gly126Asp + Thr210Glu + Asn211Glu
Ser104Asp + Gly105Asp + Ala128Glu
Asp 59Glu + Tyr205Glu + Thr215Glu
Gly 60Asp + Tyr205Glu + Thr215Asp
Asn 61Glu + Pro209Asp + Thr215Glu
Asn 61Asp + Ser 97Glu + Tyr205Asp
Ser102Asp + Gly105Glu + Pro20SAsp
Ser158Asp + Gly203Asp + Thr215Glu
Asn157Asp + Gly203Asp + Thr215Asp
Gly127Gliu + Ser129Glu + Thr215Glu
Asn 96Glu + Ser100Asp + Thr212Glu
Ser190Glu + Gly203Glu + Tyr205Glu
Ser129Asp + Phe188Glu + Ser190Asp
Ser100Asp + Ser104Giu + Thr212Pro
Ser129Glu + Gly153Glu + Asn157Gin
Ser 97Glu + Thr212Glu + Ala214Glu
Ser100Asp + Ser102Glu + Ser160Asp
Asp 59GIlu + Ser 97Glu + Asn157Asp
Ser 97Glu + Asn157Glu + Ser160Glu
Gly101Asn + Leu125Glu + Ser129Glu
Gly101Giu + Gly130Glu + Thr161Ser
Asn154Giu + Ser158Glu + Gly203GIn
Val 94Asp + Ser187Asp + Ser180Glu

Tabulka 34

vice smy&%ek - varianty se &ty¥mi mutacemi

Thr 58Gin + Leu 95Gly + Gly203Pro + Asn211Glu
Asp 59Glu + Tyr103Cys + Thr212Gly + Leu216GIn
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Gly126GIn + Gly156Glu + Ala202Gin + Thr215Pro
Asn 61Ser + Gly101Asp + Gly165GIn + Tyr205Pro
Ser104Glu + Thr132Gly + Phe188Val + Leu216Ser
Gly127Glu + Thr212Asn + Thr215Ser + Leu216GIn
Leu125Thr + Thr210GIn + Thr212Asp + Thr215Ser
Thr132Pro + Gly203Glu + Tyr205Gly + Thr215Gly
Asn 96GIn + Gly153Pro + Pro209Glu + Leu216Val
Gly 99Asn + Ala128Asn + Gly153Asn + Ala202His
Phe188Val + Tyr205Ser + Thr212Gly + Gly218Glu
Tyr103lle + Ser129Glu + Asn157GIn + Thr215Pro
Leu 95Asn + Ser158Glu + Gly203Pro + Thr215Asn
Thr 58Ser + Ser100Asp + lle164Met + Tyr205Ala
Thr 65Ser + Gly126Gin + Gly203Asn + Gly218Asp
Asn 96GIu + Tyr205His + Thr215GIn + Leu216Ala
Thr 65Ser + Ala128Ser + Gly156Asp + Thr163GIn
Asn154GIn + Asn157Glu + Gly203Asn + Thr215GIn
Gly 62Ser + Tyr205Thr + Ala214Thr + Thr215Gly
Asp 59Glu + Asn 61GIn + Ala202Pro + Leu216Ala
Leu 95Met + Tyr103Ala + Thr132Ser + Tyr205Asp
Ser 97Glu + Leu125Pro + Thri61Pro + Gly203Ser
Asp 59Glu + 1le106Gly + Tyr205lle + Ala214Pro
Ser129Glu + Tyr166Pro + Gly203GIn + Tyr205Gly -
Asn 61Glu + Gly203GIn + Thr212Ser + Thr215GIn
Gly153Glu + Phe188Gly + Asn21 1Ser + Gly218Asn
Tyr103Val + Gly126Asn + Pro209Asn + Leu216Asp
Ala128Ser + Ser190Glu + Tyr213Ala + Leu216Val
Gly127Ser + Asn154Ser + Tyr205Leu + Thr212GIn
Ala128Glu + Asn154GIin + Asn157GIn + Leu216His
Ser155Asp + Gly156Ser + Gly203Ser + Leu216Ala
Gly 99Ser + Gly130Ser + Asni 57GIn + Tyr213Ser
Gly130Ser + Gly203Ser + Ala214Asn + Thr219Asp
Asp 59Glu + Asn157Ser + Tyr1 66Thr + Pro209Gly
Gly203Ser + Thr210Asn + Leu216Thr + Asn217GIn
Tyr103Ala + Thr163GIn + Ala202His + Thr212Asp
Gly 62Glu + Asn154Ser + Tyri66Ala + Phe188Gly
Asp 59Glu + Thr163Gin + Tyr205Val + Gly218Ser
Val 94Pro + Gly153Asn + Gly165GIn + Thr215Glu
Ser 98Glu + Asn154GlIn + Gly203Ser + Leu216Pro
1le106Glu + Thr132Asn + Ala202Gly + Leu216His
Asp 59Glu + Leu 95lle + Ala202Asn + Tyr205Pro
Thr 65GIn + Asn 96GIn + Ser104Glu + Thr215Pro
Leu125Gly + Gly1265er + Asni54Ser + Gly156GIn
Asn 96GIn + Gly126Asn + Gly127Ser + Ala202Asn
Gly 64Ser + Ser160Asp + Asn211Ser + Thr212Gly
Gly101Pro + Ser158Asp + Thr215Ser + Leu216Ser
Val 94Glu + Ala202Ser + Tyr205Ser + Thr212Gly
Gly153Ser + Asn154Glu + Thri61Asn + Thr212Gly
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Tyr103Val + Leu125Gly + Thr132Gly + Pro200GIn
Gly127Pro + Phe188Met + Ala202Gly + Thr215Glu
Asn162Glu + Gly203Ser + Ala214His + Gly218Asn
Asn 96Glu + Gly 99Pro + Thr132Asn + Thr212Pro
Gly101Asn + Tyr205Gly + Tyr213Met + Thr215Asp
Leu125Pro + Gly126Asn + Ala202Gly + Gly203Asp
Gly 99Pro + Gly127Glu + Tyr205His + Thr212GIn
Tyr103Pro + Tyr166lle + Gly203Ser + Thr207Gly
Thr 58Gly + Gly 62Ser + Gly105Glu + Ala128Ser
Ile106Gly + Tyr205Val + Thr215Ser + Leu216Asp
Asn 61Ser + lle106Ser + Ser190Asp + Thr219Pro
Thr 65Glu + Gly126GIn + Gly203Ser + Leu216His
Ser187GIu + Phe188lle + Thr212Ser + Leu216Thr
Leu125lle + Asn154Ser + Asn211Ser + Leu216Met
Thr 65GIn + Leu125Asn + Pro209Gly + Ala214Glu
Leu125Val + Tyr205Ser + Thr215Pro + Leu216His
Leu 95Asn + Leu125Pro + Gly156Asp + Thr212GIn
Gly126Ser + Ser160Glu + Thri61Asn + Gly218Asn
Leu 95GIn + Phe188lle + Ala202His + Thr212Asn
Ser104Glu + Thr212GIin + Tyr213Thr + Thr215Pro
Ala128Thr + Ser131Asp + Thr132Pro + Tyr213Asn
Leu 95His + Ser129Glu + Thr215Gly + Leu216Asn
Gly105Pro + Ala128Asp + Tyr213His + Leu216His"
Gly159Ser + Tyr205Ala + Thr212Gly + Leu216Ala
Gly 62Glu + Asn154GIn + Tyr205Ser + Leu216Glin
Leu 95Ser + Ser158Glu + Val204GIn + Thr212Gly
Ser 98Asp + Leu216lie + Asn217Ser + Gly218Asn
Leu125Gly + Ala128Glin + Gly203Glu + Pro209GIn
Gly105Asn + Tyr166Val + Ala202Asp + Thr215Pro
Ser 97Asp + Ala202GIn + Pro209GIn + Thr215Gly
Leu 95Thr + Tyr205lle + Leu216Val + Thr219Ser
Gly 99Asn + Ser102Asp + Tyr205Ser + Gly218Gin
Thr 65Pro + Gly165Asn + Ala186Pro + Gly201Ser
Asn154Asp + Gly203Gin + Tyr205Asn + Thr212Asn
lle106His + Ala186Gly + Thr212Asn + Leu216Asp
Gly126Glu + Gly127Gin + Ala128Asn + Ala202Asn
Leu 95Ser + Ala128Gly + Thr161GIn + Asn217Glu
Asp 59Glu + Gly101Pro + Aia199Gly + Gly203Ser
Asn 61Asp + Val204Thr + Tyr205Cys + Thr215Ser
Gly101Asn + Asn162Asp + Phe188Ala + Tyr205His
Ala186Thr + Gly203Asp + Thr215Pro + Asn217Ser
Tyr103GIn + Phe188Met + Thr210Glu + Thr219Pro
Gly 62Asp + Gly126Ser + Leu216Pro + Thr219Asn
Gly 60GlIn + Tyr205Pro + Thr212Ser + Thr215Asp
le106Val + Ser187Glu + Thr212Pro + Thr215Ser
Gly159Asp + Asn211Ser + Ala214Glin + Thr219Pro
Asn 96Ser + Ser160Asp + Ala214GIn + Leu216Gly
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Ser104Asp + Gly203Ser + Tyr205Ser + Thr215Pro
Gly153GIn + Phe188Tyr + Thr215Glu + Leu216lle
Ser129Asp + Thr132Pro + Thr212Gin + Leu216Thr
Ala128GIn + Ala186Asn + Thr215Asp + Gly218Asn
Asn 96Asp + Ala202Pro + Tyr205GIn + Pro209Ser
Thr132Asp + Gly165Pro + Thr210Pro + Leu216Cys
Gly105Pro + Gly130Ser + Thr161Glu + Thr215Pro
lle106Cys + Asn157GIn + Tyr205His + Thr212GIn
Leu 95Gly + Ser100Glu + Gly101Pro + Gly126Ser
Gly 60Ser + Gly105Asp + Thr132Pro + Tyr205Thr
Thr132Ser + lle164Val + Gly203Glu + Gly218Asn
Gly203GIn + Thr212Pro + Thr215Asn + Leu216Pro
Asn 61Ser + Val 94GIn + Thr132Asp + Val204Gly
Gly201Ser + Thr212Gly + Thr215Pro + Leu216Pro
Gly153Pro + Ser160Glu + Gly165GIn + Gly218Ser
Tyr166lle + Tyr213Ser + Ala214Glu + Gly218Asn
Thr132Ser + Thr163Asp + Tyr166Val + Ala199His
Thr132GIn + Asn157Ser + Tyr208Gly + Thr215Asp
Gly203Glu + Tyr205lle + Tyr208Pro + Thr215Ser
Gly127Ser + Gly165Ser + Tyr213lle + Leu216His
Gly156Glu + Pro209Asn + Asn211Ser + Thr212Ser
Gly165GIn + Phe188Leu + Ala202His + Thr212Glu
Ser102Asp + Gly130Asn + Asn162Ser + Leu216Thr
Val 84Cys + Gly156Ser + Tyr205Ala + Leu216Ala
Gly 99Pro + Tyr103Glu + Phe188His + Leu216Cys
Tyr103GIn + Gly126Gin + Gly156Pro + Tyr166Asn
Leu125Pro + Gly153Glu + Asn162Ser + Thr215Ser -
Gly 64Ser + Gly 99Asn + Gly203Asp + Thr210GIn
Gly 99Asn + Ala202Pro + TIhw212Asn + Gly218Ser
Ala128Ser + Gly203GIn + Pro209Glu + Gly218Ser
Thr 58Ser + Tyr103Gly + Leu125Gly + Tyr205Gly
Asn154Glu + Thr161Ser + Asn162GIn + Gly203Gin
Gly101Pro + Asn154Ser + Leu216His + Asn217Glu
Thri63Asp + Ala186Ser + Tyr205His + Leu216Pro
Gly159Glu + Gly203Ser + Thr210Gly + Leu216His
Leu125Ser + Thr163Giu + Ala202Pro + Thr210GIn
Gly153Pro + Ser155Glu + Thr210Asn + Leu216Cys
Gly101Asp + Gly126Gin + Tyr166lle + Gly203Pro
Ser158Asp + Gly201Asn + Val204Asn + Pro209Ser
Tyr166Pro + Tyr205Pro + Thr215Asp + Leu216Ala
Gly 64Asn + Ser160Asp + Tyr205Leu + Thr215Gly
Gly101Ser + Thr132GIn + Gly159Pro + Thri61Ser
Tyr103Val + Asn154GIn + Gly159Ser + Asn211Asp
Gly127Glu + Asn157Ser + Thri61Asn + Thr212Gly
Asn 61Asp + lle164Asn + Pro209Asn + Leu216Val
Ser158Asp + Asn162Ser + Tyr205Asn + Thr212Gly
Leui25Val + Ala202Thr + Pro209Asn + Thr219Pro
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Gly 60Asp + Asn154GIn + Gly203Pro + Tyr205Leu
Leu125GIn + Asn162Ser + Gly203Asp + Thr215Gly
Ser102Asp + Tyr103lle + Tyr205Met + Thr212GIn
Gly 99GIn + Ala214GIn + Leu216Ala + Gly218Glu
Gly105Asn + Gly156GIn + Gly203Pro + Gly218Asp
lle106Ser + Thr212Asn + Leu216Glu + Gly218GIn
Asn 96Asp + Tyr166Thr + Gly203Ser + Gly218Pro
Ser155Asp + Gly203GIn + Tyr213Thr + Thr215Gly
Gly101Ser + Thr212Gly + Thr215Asn + Leu216His
Thr 65Ser + Leu 95Asn + Thr132Ser + Asn162Asp
Leu 95Met + Thr132Asn + Gly203Asp + Thr215Gly
Asn154Ser + Gly203Glu + Thr212Gly + Leu216Ala
Gly 60Ser + Ser131Glu + Thr210Ser + Asn217GIn
Gly 62Asn + Asn162GIn + Gly203GIn + Thr215Ser
Gly 99Ser + Tyr103Ala + Thr210GIn + Thr219Ser
Asn162GIn + Gly203Glu + Thr215GIn + Thr219Gly
Asn162GIn + Gly165Asn + Leu216lle + Gly218Ser
Thr 65Asn + Gly 99GIn + Thr212Ser + Leu216Asp
Phe188Val + Ala214Asp + Thr215Asp + Leu216Gin
Gly 99Glu + Ser100Asp + Gly156Pro + Tyr205GIn
Val 94Asn + Tyr103Asp + Ser104Asp + Thr215Pro
Gly 64GIn + Asn154Asp + Ser155Glu + Leu216Ser
Asn154Glu + Ser155Glu + Gly156GIn + Thr215Pro
Gly153Pro + Asn157Ser + Tyr205Asp + Thr215Asp
Tyr103Leu + Phe188Met + Tyr205Glu + Thr215Glu
Tyr205Ala + Thr210Glu + Thr212Asp + Gly218GIn

Ala202His + Tyr205Val + Thr210Glu + Thr212Asp -
Gly203Asp + Tyr205His + Thr212Ser + Thr215Asp
Gly127Glu + Ser129Asp + Gly153Asn + Thr210Pro
Ala128Asn + Tyr166Ala + Gly203Asp + Leu216Asp
Ser 98Glu + Ser100Glu + Gly203Ser + Asn217GIn
Asn 61Asp + Gly 62Pro + Asn 96Asp + Ser 97Glu
Gly159Ser + Thr161Glu + Thr163Giu + lle164His
Ser160GIlu + Asn162Glu + Asn211Gin + Thr215Pro
Asn 61Asp + Gly 99Asp + Thr161Gly + Thr212Pro
lle106Val + Ala186Asp + Ala202Glu + Thr215Gin
Asp 59Glu + Gly 64Asn + Thr 65Glu + Tyr213Ser
Val 94Pro + Thr215Asp + Leu216His + Asn217Asp
Asp 59Glu + Gly127Asn + Ala186Pro + Pro209Asp
Tyr103Glu + Ser131Glu + Tyr213His + Thr215Ser
Ser129Asp + Thr132GIn + Gly165Asp + Leu216Thr
Tyr205lle + Thr212Glu + Ala214Glu + Thr219GIn
Thr 58Gly + Thr212GIn + Tyr213Asp + Thr215Asp
Asp 59Glu + Gly 62GIn + Ser 97Glu + Tyr205Gly
Phe188Asp + Tyr208GIn + Thr212GIn + Gly218Asp
Ala186Asp + Ala202Asp + Gly203Glu + Tyr205Pro
Asn154Asp + Ser155Asp + Gly165Ser + Ser187Asp
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Ser 97Asp + Ser100Glu + Gly201Asn + Tyr205His
Ser 97Asp + Ser100Asp + Gly165Ser + Tyr205Thr
Gly105Ser + Asn157Glu + Ser160Glu + Thr215Pro
Gly156Asp + Thr161Asp + Ser190Asp + Gly203Ser
Thr 65Gly + Ser100Glu + Leu125Giu + Thr215Pro
Gly 62Giu + Ser 97Glu + Gly153GIn + Pro209GIn
Gly 62Glu + Asn157GIn + Gly203GIn + Thr210Glu
Asn154Asp + Gly165Glu + Thr212Gly + Gly218Pro
Asni162Asp + Gly165Asp + Thr212GIn + Leu216Cys
Ser100Glu + Gly126Glu + Ala186GIn + Tyr205Ala
Asn154Ser + Ser158Asp + Ser190Glu + Thr215GIn
Ser129Asp + Thr132Asp + Gly203GIn + Thr215Gin
Asn 96Ser + Thr163Asp + Tyr166Asp + Ala214Thr
Gly 60Glu + Ser 97Glu + Tyr166Asn + Thr210Glu
lle106GIn + Asn154Glu + Gly203Asp + Gly218Asp
Ser100Glu + Gly105Glu + Asn162GIn + Phe188Ser
Ala186Glu + Ala202Glu + Thr215Asp + Asn217GIn
Asp 59Glu + Gly 99Asp + lle164Thr + Thr215Ser
Ser129Glu + Asn154Glu + Asn162Ser + Gly165Asp
Ser104Glu + Thr132Glu + Tyr205Met + Thr215Pro
Gly 62Asp + lle106l.eu + Pro209Asn + Asn211Asp
Asp 59Glu + Ser 9BAsp + Gly156Asn + Gly218Asn
Asn 96Asp + Ser100Asp + Ser104Glu + Thr132Asn
Ala128Asp + Asni154Asp + Tyr213Met + Thr215GIn
Seri31Glu + Gly153Asp + Gly165Asp + Tyr205Gly
Gly101Asp + Gly105Asp + Gly126Asn + Ser131Glu
Ser129Asp + Asn157Glu + Thr163Glu + Thr212Pro
Gly 99Asn + Ala128Asp + Asn162Glu + Asn217Ser
Ser 98Asp + Ser100Asp + Ser104Glu + Thr212Pro
Asn 96GIn + lle106Ala + Gly156Glu + Ser160Asp
Gly203Asp + Pro209Glu + Thr215Asp + Leu216Pro
Asn 96Asp + Ser 97Glu + Ser104Asp + Ala214Ser
Gly159Asn + Gly165Glu + Leu216Cys + Thr219Asp
Gly153Asp + Ser187Asp + Gly203Asn + Leu216Ser
Thr 65Glu + Tyr103Pro + Thr215Asp + Asn217Asp
Gly 62Asp + Ala202Glu + Thr215Asp + Leu216Ser
Thr 65Asp + Gly101Gin + Gly130Ser + Tyr205Asp
Asn 61Ser + Thr 65Asp + Thr132Asn + Tyr205Asp
Gly 99Pro + Ser187Glu + Gly203Glu + Thr215Asp
Thr 65Ser + Gly126Asp + Thr210Glu + Asn211Glu
Asn 96Asp + Thr161Asp + Asn162Glu + Ala202Asn
Gly101Glu + lle106Met + Ala214Asp + Thr215Glu
Asn 61Asp + Ala186Asp + Ser187Glu + Leu216Pro
Ser104Asp + Tyr205Val + Thr215Asp + Leu216Asp
Leu 95Asp + Ala202His + Thr215Glu + Leu216GlIu
Ser129Asp + Gly130Asp + Thr210GIn + Thr212Asp
1le106GIu + Asn162Ser + Asn211Asp + Thr212Glu
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Thr 58Asp + Asp 59Glu + lle106Glu + Phe188Ser
Ser104Asp + Gly105Asp + Ala128Glu + Thr215Gly
Gly 99Asp + Ser100Glu + Thri61Glu + Pro209GIn
Gly 99Asp + Ser100Glu + Ser190Asp + Tyr205His
Asp 59Glu + Ala202Asp + Gly203Glu + Leu216Cys
Asp 59Glu + Gly 60Glu + Ala128His + Thr215Asp
Gly126Asn + Asn154Glu + Ser155Asp + Gly203Asp
Ser 97Glu + Ser 98Asp + Ser131Glu + Asn162Ser
Ser 97Glu + Ser 98Glu + Ser104Asp + Asn217GIn
Gly156Ser + Ser158Glu + Tyr205Asp + Thr215Asp
Asn 61Glu + Ser 97Glu + Ala128His + Tyr205Asp
Gly 64Asn + Thr 65Glu + Phe188Tyr + Thr215Glu
Tyr103Glu + lle106GIu + Gly203Pro + Gly218Glu
Gly 99Glu + Ser102Asp + Leu125Gly + Ser131Glu
Ser102Glu + Asn154Glu + Ser190Asp + Tyr205Val
Gly127Glu + Gly165Glu + Tyr205Thr + Thr215Glu
Val 94Glu + Gly105Asp + Gly165Pro + Thr212Glu
Asn 96Glu + Ser 98Asp + Tyr103Leu + Ser155Asp
Asp 59Glu + Asn 61Glu + Gly105Glu + Gly130Ser
Asp 59Glu + Asn 61Asp + Thr 65Gly + Tyr205Glu
Leu 95GIn + Tyr103Asp + Gly203Asp + Thr215Asp
Asn157Asp + Gly203Asp + Thr215Asp + Thr219Gln
Ser 98Glu + Gly203Glu + Thr215Glu + Gly218Ser
Ser131Asp + Asn154Gin + Gly203Asp + Thr215Glu
Gly101Asn + lle106Glu + Gly159Asp + Thri61Asp
Gly127Glu + Ser129Glu + Gly130Ser + Thr215Glu
Gly153GIn + Ser155Asp + Pro209Glu + Thr212Asp
Gly203Glu + Thr210Asp + Leu216Asp + Gly218Pro
Val 94Ser + Ser 98Glu + Ser100Asp + Phe18B8Asp
Asn 96Asp + Ser100Asp + Gly153Ser + Asn162Glu
Gly 62Glu + Leu 95Glu + lle106Leu + Thr212Glu
Ser160Asp + Asn162Asp + Ala202Glu + Thr215GIn
Asn 61Glu + Ser 98Asp + Gly126Glu + Leu216Asn
Ser100Asp + Ser104Asp + Gly105Asn + Tyr205Cys
Asn 61Asp + Gly 99Glu + Tyr103Thr + Ser131Asp
Val 94Glu + Asn157Asp + Thr163Glu + Tyr205Ala
Gly127Asp + Ser131Glu + Thr132Asn + Ser180Asp
Gly 60Glu + Gly156Ser + Asn211Asp + Thr212GlIn
Gly126Asp + Gly156Glu + Ser158Giu + Tyr205Met
Asn157Asp + Tyr205Val + Thr215Asp + Asn217Glu
Asp 59Glu + Gly203Glu + Tyr205Asn + Pro209Asp
Gly105Glu + Ser131Asp + Gly156Asn + Leu216Pro
Asp 59Gliu + Ser 97Glu + Asn157Asp + Phe188His
Ser 97Asp + Ser100Asp + Ala202Pro + Thr212Glu
Val 94Gly + Ser104Glu + Asn157Asp + Ser160Asp
Asn 61Glu + Asn162Glu + Ser190Asp + Thr215Gly
Asn 61Asp + Asn 96Glu + Gly127Ser + Gly130Asp
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Thr 65Glu + Gly165Giu + Phe188Val + Ser190Glu
Tyr103Pro + Asn154Glu + Ser158Glu + Tyr205Pro
Ser131Glu + Gly156GIlu + Tyr166Asp + Ala186Thr
Asn 61Glu + Thr 65Asp + Tyr103Pro + Ser131Asp
Gly130Glu + Asn154Asp + Ser187Asp + Tyr208His
Ser131Glu + Thr163Pro + Gly203Glu + Gly218Glu
Asp 59Glu + Asn162Asp + Thr163GIn + Thr210Glu
Leu125Asp + Gly165Asp + Gly203Asp + Tyr213Gin
Gly101Asp + Asn162Asp + Gly165GIu + Leu216Asn
Ser155Glu + Ser158Asp + Tyr205Glu + Leu216Pro
Gly 60Asp + Tyr205Pro + Thr212Asp + Thr215Glu
Ser160GIu + Thr163Asp + Tyr205His + Thr215Asp
Thr 58Pro + Asn 61Glu + Asn154Glu + Asn157Asp
Asp 59Glu + Gly 99Ser + Gly153Asn + Thr212Asp
Ser 97Glu + Gly101Asp + Thr132Glu + Ala202Asn-
Thr 58Glu + Asn 61Asp + Ala186Gly + Ser 187 Asp
Thr 58Glu + Asn 61Glu + lle106Cys + Thr132Asp
Ser158Glu + Gly203Glu + Asn211Gin + Ala214Asp
Ser129Asp + Gly203Glu + Ala214Glu + Thr215Ser
Ser104Asp + Ser155Glu + Asn157GIn + Asn162Glu
Thr 65Glu + Sert60Glu + Tyr205Cys + Thr210Asp
Asn 61Asp + Leu 95GIlu + Tyr205Glu + Leu216Asn
Ser100Glu + Gly127Glu + Thr215Asp + Leu216Pro
Ser102Glu + Gly127Glu + Ala128Pro + Asn162Glu
Asn 96Asp + Gly105Giu + Asn162Asp + Thr212GIn
Ser 98Glu + Gly127Asp + Ser131Glu + Ala202Ser
Asp 59Glu + Leu 95Asp + Gly159Asp + Tyr205Val
Thr 65Glu + Ser187Glu + Thr215GIn + Gly218Glu
Gly156Glu + Gly159Glu + Tyr205Met + Thr215Glu
Gly 64GIn + Gly130Glu + Thr132Gly + Gly153Glu
Asp 59Glu + Gly 99GIlu + Ser129Glu + Tyr205Asn
Gly126Glu + Ala186Glu + Gly203Asp + Thr212Pro
Thr 58Asp + Tyr103Val + Ser104Glu + Thr132Asp
Ser104Glu + Thr132Glu + Ala202Glu + Asn217GIn
Ser 98GIlu + Thr132Gly + Ser187Glu + Thr219Glu
Gly 62Asp + Ser100Asp + Gly105Asn + Tyr205Val
Ser 97Asp + Ala186Asn + Thr212Glu + Thr215Asp
Ser187Asp + Ala202Gly + Thr212Glu + Thr215Glu
Asp 59Glu + Ser 98Glu + Gly153Ser + Asn154Glu
Gly126Glu + Thr132Asp + Ser155Asp + Ala202Gly
Asp 59Glu + Gly 62Pro + Ser158Glu + Phe188Glu
Ser104Asp + Gly130Asp + Tyr205Pro + Thr212Glu
Thr 65Pro + Ser102Asp + Gly126Asp + Ala202Asp
Gly 62Asp + Ser129Glu + Thr215Asp + Leu216Val
Ala128Asp + Asn162Asp + Ala202Ser + Tyr205Glu
Ser 97Glu + Thr132Gly + Gly153Asp + Ser187Asp
Ser102Asp + Leu125Asp + Gly156Asp + Gly21BAsn
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Asn 61GIn + Ser160Glu + Ser190Asp + Gly203Glu
Asn 96Asp + Tyr166Asp + Ser190Glu + Leu216Cys
Thr 65Asp + Asn162Glu + Tyr205Asp + Thr215Pro
Thr 65Asp + Ser 97Glu + Gly105Glu + Leu216Met
Val 94Asp + Ser 98Asp + Ser158Asp + Thr215GIn
Thr 65Glu + Gly101Asp + Thr215Glu + Gly218Asn
Thr 58Asp + Gly156Ser + Asn211Asp + Thr215Glu
Gly 99GIn + Gly126GIn + Asn154Asp + Thr161Asp
Gly156Asn + Ala186Asp + Thr212Glu + Leu216Asp
Ser 97Asp + lle106GIn + Leu125Asp + Thr215Ser
Ser100Glu + Ser104Glu + Tyr166Ala + Ser187Asp
Ser 98Asp + Ser102Glu + Thr215Glu + Leu216Gin
Ser129Asp + Thr132GIn + Ser155Glu + Ser160Asp
Ser 97Glu + Thr163Asp + Ser187Glu + Thr219Ser
Leu125Cys + Ser129Glu + Ser155Giu + Thr215Gly
Asn 61Asp + Gly126Glu + Ala214Asp + Thr219Gin
Thr 5BAsn + Gly 64Pro + Thr 65Glu + Val 94Asp
Tyr205Leu + Tyr213Asp + Thr215Gly + Asn217Asp
Asp 59Glu + Ala202GIn + Thr212Asp + Asn217Asp
Asp 59Glu + Ser187Asp + Pro209Asn + Thi212Asp
Thr 58Asn + Leu 95Glu + Phe188Asp + Gly203Asp
Ser187Glu + Tyr205lle + Thr212Glu + Leu216Glu
Ser129Glu + Gly156GIn + Thr212Asp + Leu216Asp
Gly101Glu + Ser129Glu + Asn157Glu + Tyr205Thr
Gly 60GIu + Leu125Ser + Gly153Glu + Ala202Asp
Asn 61Glu + Phe188Glu + Tyr205Ala + Thr212Glu
Asn 61Glu + Gly153Asn + Gly159Asp + Thr212Asp
Thr 65Gly + Tyr205GIlu + Asn211Glu + Leu216Cys
Thr 65Glu + Asn 86Glu + Gly156Asp + Leu216Cys

Tabulka 35

vice smy&ek- varianty s p&ti mutacemi

Tyr103Cys + Gly156GIlu + Ala202GIn + Thr212Gly + Leu216GIn
Asn 61Ser + Gly101Asp + Thr132Gly + Gly165GIn + Tyr205Pro
Gly 60Asn + Asn162GIn + Thr212Pro + Tyr213GIn + Asn217Asp
Gly 60Ser + Leu 95His + Ser100Glu + Gly156Pro + Thr215Gly
Leu 95lle + Thr163GIn + Tyr205Glu + Tyr213Ala + Thr219Asn
Gly159Glu + Phe188Tyr + Gly203Pro + Tyr205Gly + Ala214Thr
Gly126Pro + Gly127GIn + Tyr208Asn + Thr212Gin + Leu216Ala
Leu 95Gly + Asn162Ser + Gly165Glu + Pro209Gly + Thr210Gly
Thr 58Ser + Leu 85Asn + Ser100Asp + Tyr205Ala + Thr215Asn
Asn 61Ser + Ser100Glu + Asn162GIn + Phe188Ser + Gly203Ser
Tyr103Ser + Thr161Pro + Phe188Gin + Gly201Gin + Leu216Pro
Ser 97Asp + Gly 99Pro + Tyr205Pro + Thr210Asn + Leu216His
Leu 95Met + Ser187Asp + Tyr205Val + Thr212Gly + Leu216Asn
lle106Asp + Tyr166Thr + Thr207Pro + Asn211GIn + Leu216Thr
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Asn 96GIn + Ser160Asp + Phe188Gly + Thr215Asn + Gly218Asn
Thr 58Pro + Ser 98Asp + Gly130Pro + Tyr205Val + Tyr208Pro
Val 94Ala + Gly 99Ser + Ala128Glu + Phe188Asn + Leu216Gly
Leu 95Thr + Gly126GIn + Pro209Ser + Thr215Asp + Leu216Gly
Ser 98Glu + Asn154Gin + Gly203Ser + Thr2155er + Leu216Pro
Thr 58Asp + LLeu125Pro + Ala202Thr + Gly203Pro + Tyr205Val
Ala128Asp + Giy153GIn + Ala186His + Ala199GIn + Gly203Asn
Asp 59Glu + Gly159GIn + Ala186His + Leu216Ser + Gly218Ser
Ala186His + Phe188GIn + Ser190Glu + Pro200Ser + Tyr205Val
Val 94Gly + Ser 98Asp + Tyr166Pro + Ala202Gly + Tyr205His

Asn 61GIn + Tyri03Met + Asn157Asp + Thr161Ser + Gly203Asn

Thr 65GIn + Gly203GIn + Pro209Ser + Thr215GIn + Asn217Asp
Gly126Ser + Ser1t60Asp + Thr163Gin + Gly203Ser + Tyr205Gly

Tyr103GIn + Gly156Pro + Tyr166Asn + Phe188Tyr + Thr215Glu
Val 94Met + Gly 99Asn + Thi212Asn + Tyr213Gly + Thi215Glu
Ala128Ser + Ala202Pro + Gly203GIn + Pro209Glu + Gly218Ser
Thr 58Ser + Tyr103Gly + Leu125Gly + Tyr205Gly + Gly218Ser

Leu125Pro + Asn154Glu + Thr161Ser + Asn162GIn + Gly203Gin
Gly 60Asp + Gly 62Pro + Asn 96Ser + Ala186Gly + Thr210Gin
Asn 61GIn + Thr 65Ser + Leu 95Met + Tyr103Gly + Ser104Asp
Asn 61Ser + Gly153Gin + Gly156GIn + Ala202Gly + Asn211GIn

Ser102Asp + Gly126GIn + Ala202Asn + Tyr205Leu + Thr212Gly
Gly 60Asn + Ser104Asp + Gly105Asn + Thr163Ser + Tyr205Ala

Val 94Asn + Gly101Asn + Leu125Asn + Gly130Asp + Leu216Cys
Gly159Pro + Gly165Pro + Ala186Thr + Gly201Pro + Leu216Ser
Leu 95Cys + Gly130GIn + Thr212Ser + Ala214Asn + Leu216Val

Gly 60GIu + Thr161Gly + Gly203Gin + Tyr205lle + Thr212Gly
Gly153Ser + Gly159Asn + Ala186Pro + Gly203Ser + Thr219Asn
Asp 59Glu + Gly 62GIn + Leu125Ala + Thr215Asn + Asn217GIn
Val 94Gly + Leu125Ser + Gly203Glu + Thr215GIn + Leu216Asn
Ala186GIn + Ser187Glu + Gly201GIn + Ala202Pro + Gly203Ser

Asn157Asp + Gly203GIn + Thr212Pro + Ala214GIn + Leu216Ala
Thr 65Ser + Ser 98Asp + Thri61Ser + Gly203Ser + Tyr205Cys
Gly 99Asp + Gly165Ser + Met198Cys + Pro209Gly + Thr215Gly

Gly153Pro + Tyr208lle + Thr212Ser + Ala214His + Gly218Glu
Ser 98Asp + lle106Ala + Tyr166Leu + Ala202GIn + Ala214Thr
Gly 99GIn + Ser129Glu + Thr161Asn + Phe188Cys + Tyr205Thr
Gly 60Asn + Gly159GIn + Ser160Glu + Thri63Pro + Ala186Gly
Asn 96Asp + Gly 99Pro + Val204Ala + Tyr205Val + Asn217Gin
Gly 60Ser + Phe188lle + Thr212Asn + Thr215Ser + Leu216Asp
Ala128Gly + Thr132GIn + Gly165GIn + Met198Thr + Gly203Glu
Asn 96Asp + Asn157Ser + Gly201Asn + Thr212Gly + Thr215Gly
Gly 99Asp + Phe188Val + Gly203Asn + Thr207Asn + Leu216Pro
Ala128Pro + Thr132Pro + Thr163Pro + Phe188Thr + Thr212Glu
Val 94His + Gly105GIlu + Ala186Pro + Thr210GIn + Thr212Gly
Gly101Pro + Thr132Asp + Asn162Ser + Thr212GIn + Leu216Pro
Gly 60Asn + Tyr103Asn + Gly105GIn + lle106Ala + Leu216GIn
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Gly126Pro + Gly203Pro + Tyr205Val + Thr215Asn + Leu216Ser
Thr 58Glu + Thr161Gly + Tyr205Asn + Tyr208Leu + Leu216Thr
Gly101Asn + Gly159Pro + Asn162Ser + Ala202Gly + Tyr205GIn
Tyr103lle + Gly105Pro + Ala202GIn + Thr210GIn + Leu216Pro
Gly 60Asp + Gly153Ser + Thr163Gly + Thr212Pro + Leu216Met
Gly101Pro + Ser104Glu + Gly105Pro + Gly153Ser + Tyr205Thr
Asn162Asp + Phe188His + Ala199Gly + Thr212Pro + Leu216Pro
Ala1B86Gly + Ala202Pro + Tyr205Met + Thr210GIn + Leu216Val
Gly 62Ser + Tyri03Mel + Asn154Gliu + Thr212Gly + Leu216Met
Thr 65Ser + Gly101Pro + Tyr103Leu + Thri61Asp + Thr219Ser
Gly105Ser + lle106His + Ala186Thr + Met198Pro + Thr212Pro
Thr163Gly + Gly203Asp + Thr212Asn + Leu216His + Asn217GIn
Gly126Ser + Thr161Gin + Gly203Pro + Thr210Pro + Leu216Val
Thr 65GIn + Ser131Asp + Ala186Gly + Thr215Ser + Leu216His
Thr132GIn + Asn162Ser + Gly165Asp + Tyr205Gly + Tyr208Cys
Gly127GlIn + Gly153Glu + Gly203Pro + Thr215Gly + Thr219Gly
lle106Met + Leu125Cys + Gly126Ser + Ser131Glu + Gly156Asn
Ser 97Glu + Thr132Gly + Pro200Gly + Tyr205Ala + Asn211Ser
Thr 65Asp + Tyr166GIn + Gly203Asn + Thr210Ser + Thr212GIn
Gly 99Ser + Tyr166Ser + Ser187Glu + Tyr205GIn + Leu216Ser
Gly126Ser + Gly130Asn + Thri61Asp + Phe188Val + Thr207GIn
Leu 95Pro + Pro200Ser + Tyr205Leu + Thr210Glu + Leu216Cys
Tyr103Glu + Gly127GIn + Tyr166Thr + Ala202His + Thr210Ser
Thr 58Gly + Ala202Pro + Pro209Gin + Thr212Ser + Ala214Glu
Gly 62GIn + Tyr103Thr + Thr163Gly + Ser187Asp + Gly203GIn
Gly101GIn + Leu125Glu + Thr132Ser + Gly203Ser + Thr212GIn
Asn 96Ser + Ala128His + Ala186GIn + Tyr205His + Thr215Ser
Gly101Ser + Gly165Asp + Thr210Ser + Thr212Gly + Thr215Gly
Gly156GIn + Ala202Gly + Ala214His + Thr215Pro + Leu216Thr
Val 94Cys + Gly 99GIn + Gly126Asn + Gly159Pro + Thr219Pro
Leu 95Pro + Gly105Pro + Thr161Asp + Gly203Pro + Leu216Asn
Gly 60Glu + Asn 61GIn + Thr 65Gin + Thr210Gly + Leu216Gin
Leu125Gly + Ser187Asp + Phe188GIn + Ala202Asn + Thr212Asn
Phe188lle + Gly203Glu + Thr210Gly + Thr212GIn + Leu216Pro
Asp 59Glu + Leu 95lle + lle106Leu + Gly203GIn + Tyr213lle
Gly 99GIn + Ala186Pro + Tyr2C5Gly + Thr215Glu + Gly218GIn
Ser 98Glu + Thri61Pro + Ala202GIn + Tyr205Leu + Thr207Gin
Ser100Glu + Gly153Asn + Thr163Gin + Thr212Pro + Leu216GIn
Leu 95Ser + lle106Asp + Tyr205Val + Leu216Pro + Thr219Asn
Tyr166Val + Ser190Asp + Thr207Gly + Thr212Ser + Leu216Asn
Asp 59Glu + Gly105GIn + Thr132GIn + Ala186Ser + Tyr205lle
Gly 60Pro + Tyr205lle + Asn211GIn + Leu216lle + Asn217GIn
Gly 99Asn + Leu125Thr + Asn157GIn + Asn162Glu + Thr212GIn
lle106Ala + Asn162Glu + Tyr166His + Asn21 1Ser + Thr215Gin
Asni154Asp + Phe188Gly + Gly203Pro + Tyr205Ala + Pro209Ser
Leu 95Asn + Gly105Glu + Tyr166Ala + Tyr205Leu + Thr212Ser
Val 84Ala + Ser131Glu + Thr132Glu + Phe188His + Thr212Gly
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Gly 64GIn + Gly159Asp + Ser160Glu + Thr215Pro + Leu216Ala
Thr 58Glu + Asp 59Glu + Pro209Gin + Thr212Asn + Thr215Gin
Asn 96Asp + Ser 97Glu + Tyr205Thr + Ala214Thr + Leu216Ser
Asp 59Glu + Gly 60Glu + Gly159Asn + Thr210Pro + Gly218Asn
Asp 59Glu + Gly 60Asp + Leu 95Ser + Gly203Pro + Tyr205Ser
Tyr103lle + Asn154Ser + Tyr205Glu + Ala214His + Thr215Asp
Gly105Asn + Gly127GIn + Ala202Glu + Gly203Ser + Asn217Glu
Asn 61Asp + Thr 65GIn + Ser 97Asp + Tyr205Ala + Leu216Ser
Asn 61Glu + Ser 97Glu + Gly105Gin + Asn162Ser + Thr212Ser
Asn 61Asp + Leu 95Ser + Ser 87Glu + Val204GIn + Thr212Gly
Tyr103His + Asn154Glu + Phe188lle + Ser190Glu + Thr212GIn
Val 94Pro + Asn 96Asp + Ser 88Glu + Tyr103Pro + Thr212Ser
Val 94Met + Ser158Asp + Thri61Glu + Gly203Ser + Gly218Ser
Gly203Asp + Tyr213Pro + Thr215Asn + Asn217Asp + Gly218Asp
Ser160Glu + Asn162Glu + Tyr205Val + Asn211Gln + Thr215Pro
Asn 61Asp + Ser 98Glu + Tyr103Cys + Gly203Ser + Tyr213Ala
Gly101Asn + Tyr103Pro + lle106Asn + Asn157Glu + Thri61Asp
Gly130Asn + Ala186Glu + Ala202Glu + Thr215Pro + Thr219Asn
Gly126Asp + Ala128Glu + Thr132Ser + Met198Cys + Gly218Ser
Val 94Pro + Leu125Gly + Thr215Asp + Leu216His + Asn217Asp
Gly 62Ser + lle106Ala + Ala128Thr + Thr215Asp + Asn217Glu
Gly105Pro + Ser129Glu + Thri32Asn + Gly165Glu + Asn211Gin
Asp 59Glu + Asn 96Asp + Ser 97Glu + Phe188His + Thr210Pro
Asn 61GIn + Gly153Glu + Thr163Asp + Gly203Gin + Leu216Ser
Asp 59Glu + Thr 65Gly + Leu 95Gly + Ser 97Asp + Tyr166Gly
Asn157Asp + Ser160Asp + Asn162Glu + Thr210Gly + Thr212Ser
Ser 97Glu + Ser100Asp + Gly101Ser + Thr207Gln + Thr212Asn
Gly 64Ser + Gly203Ser + Thr212Asp + Ala214Asp + Thr215Asp
Gly 60Asn + Thr132Asn + Ser155Glu + Gly156Glu + Asn162Asp
Gly 99Ser + Tyr103lle + Gly130Gin + Phe188GIlu + Thr219Glu
Gly156Asp + Thri61Asp + Ser190Asp + Gly203Ser + Ala214GIn
Gly101Asp + Ser104Asp + Gly127Ser + Thr210GIn + Thr212GIn
Gly130GIn + Ser155Asp + Tyr213Met + Gly218Asp + Thr219Glu
Gly 99Ser + Asn154Ser + Gly203Asp + Leu216Asn + Gly218Asp
Ser102Glu + Gly130Asp + Ser131Asp + Ala202His + Thi210Asn
Gly153Pro + Gly159Asp + Asn162Asp + Ala186Gin + Ala202GIn
Asn 96Asp + Ser100Glu + Gly105Asp + Val204Thr + Thr215Pro
Asni162Asp + Gly165Asp + Thr212Gin + Thr215Ser + Leu216Cys
Ser155Asp + Gly165Ser + Ser187Glu + Tyr205His + Thr212Gly
Ser100Glu + Gly126Glu + Ala186Pro + Tyr205Asn + Tyr213GIn
Gly 62Pro + Ser104Glu + Ser131Asp + Thr212GIn + Tyr213Thr
Gly203Asp + Tyr205Asn + Asn211GIn + Thr212Gly + Ala214Asp
11e106Cys + Asn154Glu + Ala186Glu + Gly203Ser + Leu216Ala
Thr 58Pro + Asn 61Asp + Val 94Glu + Asn S6Asp + Gly165Pro
Leu 95Glu + Ser 97Glu + Ser102Glu + Thr161Ser + Tyr205Leu
Thr 58Gly + Ala128Pro + Gly156Asp + Thr161Asp + Gly203Asn
Gly 60Ser + Gly126Pro + Thr161Glu + Ser1 90Glu + Thr212Gly
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Gly 60Ser + Ser102Glu + Gly105Asp + Ser131Glu + Gly203Asn
Asn154GIn + Ala186Ser + Tyr213Glu + Leu216Glu + Thr219Pro
Gly101Asp + lle106Cys + Gly126Asp + Met198GIn + Thr219Pro
Leu 95GIn + Asn154Asp + Ser190Asp + Thr212Gly + Asn217Glu
Thr 58GIn + Asn 61Glu + Ser100Asp + Tyr205Ala + Thr215Gly
Asn 61Glu + Gly 99GIn + Ser100Glu + Tyr103Met + Leu125Ser
Ala128Ser + Gly130Ser + Gly159Asp + Thr163Glu + Tyr205Cys
Asp 59Glu + Gly 99Asp + Tyr103lle + lle164Thr + Thr215Ser
Leu 95lie + Ser102Asp + Ser131Asp + lle164Val + Leu216lle
Asn 96GIn + Thr212Pro + Ala214Asp + Leu216Glu + Thr219Glu
lle106Glu + Ser131Asp + Ala202Gly + Tyr205Asn + Thr215Ser
lle106Glu + Gly130Ser + Ser131Asp + Phe188Ala + Tyr205Pro
Thr 65GIn + Asn154Asp + Thr215GIu + Leu216His + Asn217Glu
Asn 61GIn + Gly 99GIn + Asn154Glu + Ser158Asp + Ser187Glu
Gly101Ser + Gly126Asn + Thr212Glu + Thr215Asp + Leu216GIn
Asp 59Glu + Thr 65Pro + Ser 98Asp + Tyr103Pro + Leu125ile
Gly153Ser + Ser155Asp + Gly165Asp + Ser187Asp + Asn217Ser
Ser100Asp + Ser102Glu + Gly130Glu + Gly156Pro + Tyr205lle
Gly105Ser + Gly153Glu + Thr215Asn + Leu216Asp + Asn217Glu
Thr 58Asp + Asn 96Glu + Ala186Gly + Gly203Pro + Thr219Gly
Asn154Asp + Ser160Asp + Gly165Ser + Ser190Asp + Ala202Ser
Asp 59Glu + Ser 98GIu + Tyr103Asn + Thr132Ser + Pro209Glu
Ala128Asp + Asn154Asp + Tyr166Ala + Pro200Gly + Tyr205Met
Gly101GIn + Asn157GlIn + Gly203Asp + Thr215Gly + Thr219Asp
Asn 61GIn + Gly126Asp + Asn162Glu + Ser190Asp + Thi215Gly
Thr 58GIn + Asp 59Glu + Leu 95Gly + Gly203Pro + Asn211Glu
lle106Asn + Leu125Val + Ser129Glu + Thr163Asp + Ala214Gly
Gly126GIn + Gly127Asp + Ala128Ser + Ser155Asp + Ser158Glu
Ser180Glu + Ala202Glu + Thr212Asn + Thr215Gly + Asn217Asp
Ser155Glu + Gly156Glu + Ala202Asp + Thr215Gly + Thr219GIn
Ser160Glu + Ser180Asp + Gly203GIn + Tyr205Asn + Thr212Asn
Gly156Asn + Tyr166Ala + Gly203Glu + Thr212Glu + Leu216Asp
Gly 99GIn + Ser102GIu + Gly126Asp + Asn154Glu + Tyr205Asn
Thr 65Pro + Gly127Glu + Ser131Glu + Ser155Asp + Tyr205Cys
Asn 96GIn + Thr161Gly + Ser190Glu + Thr210Glu + Asn211Asp
Gly130Asn + Ser187Glu + Pro209GIn + Ala214Glu + Thr215Glu
Gly101Glu + lle106Met + Thr210Ser + Ala214Asp + Thr215Glu
Ser104Asp + Thr210Gly + Thr212Gin + Ala214Glu + Thr215Glu
Asn 96GIn + Ser158Asp + Gly159Asp + Thr163Asn + Leu216Glu
Asn 96GIn + Ser158Giu + Gly203Pro + Thr215Asp + Leu216Asp
Gly127Asn + Gly130GIn + Ser160GIu + Thr215Asp + Leu216Asp
Gly 60Asn + Asn 61Glu + Gly 62Glu + Asn157Asp + Tyr205Ser
Gly105Asn + Ala128Glu + Ser129Glu + Gly153Pro + Ala202Asp
Thr 58Asp + Tyr103Met + Gly153Ser + Asn157Glu + Ser158Glu
Gly 64Ser + Gly 99Asn + Ser129Asp + Gly130Asp + Asn157Asp
Asn154GIn + Ala202Asp + Asn211Glu + Thr212Asp + Leu216lie
Gly101Asp + Ser102Glu + Gly159Giu + He164Cys + Asn217GIn
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Gly 62Pro + Gly101Asp + Ser102Glu + Ser190Glu + Thr215Asn
Thr 58Glu + Asp 59Glu + Gly130Glu + Ala214GIn + Leu216Val
Asn 61Ser + Ser102Glu + Ser160Glu + Thr161Asp + Leu216Val
Ser102Asp + Ser160Glu + Thr161Asp + Tyr205Ser + Asn211Glin
Gly 62Pro + Ser104Glu + Gly105Asp + Leu125Met + Ala214Asp
Val 94Cys + Gly105Asp + Asn162Glu + Thr163Glu + Leu216lle
Ser 97Asp + Ser 98Asp + Ala202Asp + Tyr205His + Leu216Thr
Gly 62Glu + Asn 96Glu + Gly105Asp + Tyr166Ser + Pro209Gly
Val 94Asp + Ala128Asp + Thr132Asn + Gly165Asp + Thi212Ser
Ser102Glu + Gly105Giu + Asn154Asp + Gly156Asn + Leu216Gly
Tyr103Glu + Gly130GIn + lle164Leu + Thr210Glu + Thr212Asp
Asp 59Glu + Asn157Ser + Tyr166Met + Gly203Asp + Asn217Asp
Gly 60GIn + Gly130Asn + Ser155Glu + Thr215Glu + Asn217Asp
Val 94Thr + Gly 99Asp + Gly153Pro + Tyr205Glu + Ala214Glu
Gly101Asn + Ser131Asp + asn154GIn + Gly203Asp + Thr215Glu
Gly101Pro + Gly127Pro + Asn157Glu + Gly203Asp + Thr215Asp
Thr 65GIn + Gly153Glu + Gly165GIu + Gly203Asp + Leu216Cys
Ser 98Asp + Ser100Glu + Ala128Gly + Gly159Asp + Gly165Pro
Ser 98Asp + Ser100Asp + Ser187Asp + Gly203Asn + Thr212Ser
Ser 98Glu + Ser100Glu + Ser155Asp + Asn162Ser + Thr210Asn
Asn 96Asp + Ser100Asp + Gly127Asn + Tyr205Cys + Thr219Asp
Asn 96Asp + Ser100Glu + Gly159Asp + Tyr205GIn + Ala214Pro
Leu 95GIn + Gly101Pro + Ser102Asp + Gly153Asp + Tyr166Glu
Asn 96Ser + Gly159Asp + Ser190Asp + Tyr205lle + Ala214Gly
Thr 65Glu + Ser 97Glu + Gly101Glu + Ala186Pro + Pro200Gly
Gly 99Asn + Gly126Asp + Ser158Glu + Ser160Glu + Tyr205GIn
Gly 62Glu + Leu 95Glu + lle106Leu + Thr212Glu + Ala214Ser
Asn 61Ser + Gly 99Pro + Ser104Asp + Gly203Asp + Tyr205Asp
Gly101Ser + Tyr103Ala + Gly203Gin + Tyr205Asp + Gly218Asp
Ser160Asp + Asn162Asp + Phe188Pro + Thr212Glu + Leu216Ser
lle106Ser + Ser160Giu + Asn162Glu + Gly203Asp + Leu216Val
Val 94Asp + Gly126Asp + Gly130Pro + Thr212Ser + Leu216Asn
Thr 65Pro + Ser155Asp + Asn157Asp + Ala186Thr + Leu216Asp
Ser100GIu + Gly105Pro + Ala128Gly + Asn157Asp + Thr163Glu
Gly126Glu + Ala186Asp + Ala202Asp + Gly203GIn + Leu216Asn
Thr132Gly + Ser160Asp + Ala186Glu + Ala202Asp + Tyr205GIn
Tyr103Pro + Ser129Glu + Ala186Glu + Ala202Glu + Thr215Asn
Leu125Pro + Ser129Asp + Gly153Glu + Asn162Ser + Leu216lle
Asp 59GIu + Thr 65Glu + Gly105Ser + Ser131Asp + Tyr213Ser
Gly126Asp + Gly156Glu + Ser158Glu + lle164Mst + Tyr205Met
Asn 96Glu + Tyr103Gly + Leu125Glu + Asn154Glu + Thr163GIn
Thr 58Glu + Ala128Ser + Gly156Asp + Thr163Asp + Thr210GIn
Gly 99Asp + Leu125Thr + Gly156GIlu + Ser158Asp + Gly203Pro
Gly101Glu + Gly156Asp + Ser158Asp + Ala202GIn + Pro209Asn
Ser131Glu + Gly156Asp + Ser158Glu + Phe188l.eu + Gly203Asn
Gly 62Ser + Ser129Glu + Asn157GIn + Gly165Asp + Thr215Glu
Ser 97Asp + Ser129Glu + Gly1€5Asp + Thr215Asn + Asn217Ser
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Ala186Asp + Tyr205Cys + Thr212Asp + Ala214Asp + Thr215Ser
Val 94His + Ser158Glu + Thr212Asp + Ala214Glu + Thr215GIn
Leu125GIu + Gly159Pro + Ala186His + Thr212Asp + Ala214Glu

Asn 61Asp + Tyr103GlIn + Gly105Gin + Leu125Asp + Pro209Asp
Gly 99GIn + Gly159Ser + Pro209Asp + Thr215Glu + Leu216Ala

Ser100Asp + Ser102Asp + Gly105Asn + Gly203Asp + Asn211GIn
Ser 97Glu + Ser100Glu + Gly165Glu + Phe188Val + Leu216Asn
Asn 96Ser + Leu125Asp + Ser129Glu + Tyr205Gin + Thr215Pro
Asn 96GIu + Asn157Asp + Gly165GIn + Ser187Asp + Tyr205Val
Leu 95Asp + Ser102Asp + Gly203Glu + Val204Ser + Leu216Ser
Gly 62Glu + Thr 65GIn + Asn157Asp + Asn162Asp + Thr215GIn

Ser131Glu + Gly165Asp + Leu216Cys + Asn217GIn + Thr219Asp
Val 94Asp + Ser187Asp + Ser190Glu + Tyr205Asn + Thr215Pro
Asp 59Glu + Asn 96GIn + Ser187Glu + Ser1 90Asp + Thr215Asn

Ser158Asp + Asn162Asp + Gly203Ser + Leu216Glu + Asn217Ser

Gly126Pro + Ser158Asp + Asn162Asp + Thr212Asp + Leu216Thr

Ser102Asp + Ser158Asp + Thri63Asp + Met198Gly + Thr207Pro
Gly 60Glu + Leu125Val + Ser155Glu + Gly165Glu + Val204Asn
Ser131Glu + Asn154GIu + Ser187Glu + Tyr213Val + Asn217GIn
Gly 62Asp + Ala128His + Asn154Glu + Ser1 87Glu + Gly203Ser
Asn 61GIn + Gly 62Pro + Gly105Asp + Gly203Glu + Gly218Asp
Ser102Asp + Gly203Glu + Ala214Gly + Thr215Pro + Gly218Asp
Asp 59Glu + Asn157Asp + Thr163Pro + Pro209Gly + Thi210Asp
Leu125Glu + Asn162Ser + Gly165Glu + Thr212Asp + Thr215GIn
lle106Asn + Ser155Glu + Tyr166Val + Ser187Asp + Thi212Asp
Gly105Pro + Ser155Glu + Ser187Asp + Tyr205Pro + Thr215Asp
Asn 96Glu + Ser155Giu + Ser158Asp + Thri61Pro + Thr215Pro
Thr 58Asp + Thr 65Asp + Tyr103Val + Thri32Asp + Phe188Gly
Asp 59Glu + Asn 96Glu + Ser190Glu + Gly203Ser + Ala214Ser .
Ser155Glu + lle164Ser + Ala202Asp + Tyr205Asp + Leu216Pro
Tyr103Ala + Ser104Asp + Ser131Asp + Ser160Asp + Tyr213Leu
Thr 58Glu + Asn 61Asp + Ala186Gly + Ser187Asp + Tyr205Ala
Asn 96Glu + Ser102GIu + Gly153Asp + Gly203Pro + Asn217Gin
Asn 96Glu + Ser102Asp + Gly105Pro + Asn162Glu + Tyr213Vval
Ser129Asp + Gly153Asn + Giy203Glu + Ala214Glu + Thr215GIn
Ser100Glu + Gly127Glu + Gly203Giu + Tyr205Ala + Tyr213Thr
Ser158Asp + Ser190Asp + Gly203Asp + Thr212Pro + Thr215Gly
Leu 95lle + Thr132Gly + Ser187Asp + Tyr213Asp + Leu216Glu

Gly 60Glu + Gly 62Pro + Ala128Glu + Ser155Glu + Ala202Ser
Thr 58Asp + Ser 97Asp + Gly153Ser + Gly159Glu + Ala214Thr

Asn 61Asp + Ser100Glu + Gly126Asn + Ser129Asp + Thr219Ser
Asp 59Glu + Leu 95Asp + Phe188Glu + Pro209Ser + Gly218Ser
Tyr103Glu + Ser187Glu + Thr212Ser + Thr215GIn + Gly218Asp
Ser104Glu + Ser190Asp + Tyr205Asn + Tyr208Val + Gly218Asp
Ala128Asp + Ser131Giu + Thr161GIn + Tyr205Glu + Leu216Met

Ser102Asp + Ala128Glu + lle164Gly + Gly203Asn + Thr212Ser
Gly 62Asp + Gly105Glu + Tyr208Ala + Thr210Ser + Thr212Asp
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Ser 97Glu + Ser102Glu + He106Ser + Asn157Ser + Leu216Gly
Gly 62Asn + Leu 95Met + Ser 97Asp + Ser102Asp + Asn217Ser
Ser102Glu + Leu125Cys + Ser131Asp + Ala202Ser + Asn217Glu
Ser102Asp + Ser131Glu + Thr163Asp + Thr207Gly + Thr215Asn
Ser 97Asp + 18106 Thr + Ala186Asp + Gly203Asp + Thr215Gly
Thr 58Asp + Gly127Asp + Ala128Thr + Ser155Asp + Gly203Ser
Val 94Gly + Gly127Asp + Ser155Asp + Gly156Gin + Tyr205Glu
11e106Glu + Gly126Asp + Gly127Asn + Gly156Glu + Ala202Asn
Ser 97Asp + Gly203Pro + Asn211Ser + Thr215Asp + Gly218Glu
Gly 99Asp + Ser104Asp + lle106Val + Thr132Asp + Thr215Asn
Gly 62Glu + Ser100Glu + Gly127Pro + Tyr205lle + Thr212GIn
Gly 99Glu + Gly126Asp + Ala186Glu + Gly203Ser + Asn217Ser
Thr132Asp + Tyr205Glu + Pro209GIn + Thr212Glu + Asn217Ser
Ser 97Asp + Gly127GIn + Ala186Asn + Thr212Glu + Thr215Asp
Ser102Asp + Asn154GIn + Thr212Asp + Thr215Asp + Leu216Gly
Leu125GIn + Ser129Asp + Asn162GIn + Thr212Glu + Thr215Asp
Asp 59Glu + Ser 98Glu + Leu125Gly + Ala128Asn + Ser129Asp
Asp 59Glu + Ser 98Asp + Gly156Asn + Ala202Asp + Gly218Asn
Asn 61Ser + Asn157Glu + Gly203Asp + Tyr205His + Thr219Asp
lle106Asp + Gly130Asp + Tyr166lie + Ala186Ser + Thr212Asp
Asp 59Glu + Gly156Asp + Thi161Asn + Leu216Ala + Gly218Asp
Thr 58Asp + Asn 96Glu + Ser131Asp + Phe188Val + Thr215Gly
Leu 95Val + Ser155Glu + Tyr166Ala + Ala186Glu + Thr210Asp
Ser 98Asp + Leu125Cys + Ala128Asp + Thri61Gly + Asn162Glu
Asn 96GIn + lle106Ala + Gly156GIu + Ser160Asp + Thr210Glu
Asp 59Glu + Tyr166Glu + Tyr205Asn + Thr210Gly + Asn211Glu
Asp 59Glu + Gly153Glu + Pro209Ser + Asn211Asp + Thr212Pro
Asp 59Glu + Tyr103Gly + Gly153Glu + Ser1 87GIlu + Asn211GIn
Asp 59Glu + Thr163Ser + Ser187Glu + Val204Thr + Asn217Glu
Ser104Giu + lle106Ala + Gly156Asp + Gly165Asp + Tyr205Asn
Gly126Glu + Ser131Asp + Asn154Ser + Tyr205Ser + Thi215Asp
Asp 59Glu + Gly101Gin + Thr212Glu + Ala214Pro + Leu216Asp
Asni54Ser + 118184Cys + Thr212Asn + Ala214Asp + Gly218Glu
Thr 65Glu + lle106Asp + Gly127Asn + Thr215Asp + Leu216His
Gly 60Gin + Gly 99Asp + Gly127Glu + Tyr205Glu + Thi215Asn
Thr 58GIn + Gly 60Glu + lle106Val + Tyr205Glu + Asn21 1Glu
Gly130Pro + Gly159Giu + Phe188Leu + Ser190Glu + Thr212Glu
Asn 61Glu + Gly127Asp + Ser190Glu + Tyr205Ala + Leu216Ser
Ser187GIlu + Pro209Asp + Thr212Asn + Ala214Ser + Thr215Asp
Ser155Glu + Tyr166Glu + Gly203Glu + Val204Pro + Thr215Ser
Ser 98Asp + Ser102Glu + Ala202Ser + Thr215Glu + Leu216GIn
Val 94Asn + Gly101Asn + Leu125Glu + Ser129Glu + Thr212Asp
Ser129Asp + Ser155Asp + Ala202His + Gly203Asn + Asn211Ser
Asn 96Asp + Tyr103His + Gly105Asn + Ala202Glu + Ala214Glu
Leu 95His + Gly 99GIn + Ser190Glu + Ala202Asp + Thr210Asn
Gly101Asp + Ala128Glu + Thr132Glu + Gly156Asn + Tyr166lle
Gly105Asp + Leu125Asp + Ala202Pro + Gly203Glu + Leu216GIn
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Gly105Asp + Leu125Glu + Gly203Glu + Thr212Gly + Leu216Cys
Gly 62Glu + Val 94Ala + Ser129Asp + Tyr205Asp + Thr212Ser
Asn 61Asp + Gly101Glu + Tyr205Glu + Thr215Pro + Leu216His
Ser104Asp + Leu125Giu + Ser190Glu + Asn211GIn + Leu216Asn
Gly105Asn + Gly127Asp + Ala128Gly + Ser158Asp + Thr218Glu
Ser 97Asp + Ser155Glu + Ser160Asp + Asn211GIn + Thr215Ger
Asp 59Glu + Gly 64GIn + Gly130Glu + Gly153Glu + Tyr205Asn
Asn157Asp + Tyr205Leu + Thr212Glu + Thr215Gly + Leu216Glu
Thr 58Glu + Gly101Glu + Gly105Pro + Gly130Ser + Tyr166Asp
Ser 97Glu + Gly159Asp + Tyr166Ala + Ser187Glu + Leu216Val
Gly101Asp + Ser131Glu + Thr212GIn + Thr215Asp + Leu216lle
Gly153Asn + Asni57Asp + Tyr213Leu + Asn217Ser + Thr21SAsp
Gly153Asp + Ser158Glu + Tyr205Gly + Leu216Val + Gly218Ser
Gly 99Ser + Ser187Asp + Gly203Glu + Pro209Asp + Asn211GIn
Leu 95Ala + Ser102Asp + Ser187Glu + Gly203Asp + Thr219GIn
Gly 62Asp + Ala128Thr + Ser187Glu + Gly203Glu + Asn211Ser
Gly101Asp + Ala128Thr + Asn154GIn + Phe188Asp + Leu216Glu

Tabulka 36

vice smyZek- varianty'_g_e___%gs_t_i'_gqgtacemi

Tyr103Cys + Gly126Gin + Gly156Glu + Ala202GIn + Thr212Gly
Thr215Pro

Asn 61GIn + Gly101Asp + lle106Ala + Asn162Ser + Gly165Gin
Tyr205Pro

Gly126Pro + Ala128His + Ser187Giu + Gly203Ser + Tyr208Asn
Leu216Ala ,

Thr 65Ser + Gly126GIn + Gly203Asn + Thr215GIn + Leu216Ala
Gly218Asp

lle106Ala + Gly165Asp + Tyr166Thr + Thr207Pro + Asn211GIin
Leu216Thr

Seri58Glu + Thri61Gly + Ala199Gly + Ala202GIn + Gly203GIn
Tyr205Asn

Thr 58Asn + Leu 95Asn + Gly153Pro + Tyr205Ala + Pro209Glu
Thr210Pro

Gly126Glu + Ala128Gly + Asn157GIn + Gly165Asn + Gly203Asn
Tyr205Pro

Gly 64Ser + Asn 96GIn + Gly126Asn + Gly127Ser + Asn211Ser
Thr212Gly

Gly126Asn + Ser158Asp + Gly203Pro + Tyr205Met + Thr215Gly
Thr219GIn

Leui25Val + Gly156Asp + Tyr205Ser + Thr212GIn + Thr215Pro
Leu216His :

Gly105Asn + Gly126Ser + Seri60Glu + Thri61Asn + Tyr205Val
Gly218Asn

Gly105Ser + Ala128Thr + Thr132Pro + Ser160Glu + Tyr213Asn
Thr215Pro
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+

Asp 59Glu + Gly105Pro Asn157GIn + Ala186Asn + Tyr213His

Leu216His

Gly 99GIn + Gly126GIn + Asn154Asp + Gly158Ser + Tyr205Ala
Thr212Gly

Thr 58GIn + Ser104Asp + Gly105Ser + Gly159Pro + Thr163Gly
Tyr205Pro

Leu125Met + Ser131Glu + Phe188GIn + Gly201Ser + Ala202Gly
Thr210Gly

Gly 60Asn + Gly 62Asn + Ser104Asp + Gly126Pro + Gly127GIn
Thr210Asn

Gly101GIn + Asn157Ser + Tyr166Pro + Ala202Ser + Asn211Gin
Thr215Gly

Ser 97Asp + Gly130Pro + Thr163Pro + Val204Thr + Tyr205Cys
Ala214Pro

Tyr103Ala + Ala128His + Gly153GIn + Asn154Ser + Ser187Glu
Gly203Ser

Ala128His + Tyr166Pro + Thr207Ser + Thr212Pro + Thr215Pro
Gly218Glu

Asn157GIn + Seri87Asp + Phe188Ala + Gly203Pro + Tyr205Ser

- Thr212Ser

Val 94Pro + Tyr103Gly + Gly105GIn + Gly126Ser + Ala214Asp
Thr215Gly

Leu 95Asn + Gly203Pro + Tyr205Met + Thr212Asn + Thr215GIn
Leu216His

Leu 95His + Tyr166Cys + Ala202Gly + Thr207GIn + Pro208Gly
Leu216His

Gly 62Ser + Asn 96GIn + Thr132GIn + Gly159Ser + Gly165Pro
Thr219Glu

Thr132GIn + Asn157Ser
Thr215Asp

Gly127Ser + Gly165Ser
Thr215Ser

Gly156Glu + Pro209Asn + Asn211Ser + Thr212Ser + Tyr213lle
Leu216His

Tyr103GIn + Gly126GIn + Ala128GIin + Gly156Pro + Tyr166Asn
Ala202Thr

Thr 58Ser + Tyr103Gly + Leu125Gly + Thri61Ser + Asn162GIn
Tyr205Gly

Gly 60Ser + Gly101GIn + Gly127Asp + Gly203Pro + Pro209Gly
Thr215GIn

Gly105GIn + Leu125Asn + Ser187Glu + Pro200Gly + Ala214Ser
Leu216Thr

Asn 61Glu + Leu 95lle + Asn 96Ser + Tyr166Asn + Thr210Ser
Gly218Ser '

Gly 60Asn + Ser104Asp + Gly105Asn + Thr161Ser + Thr163Ser
Ty1205Ala

Val 94Gly + Asn162Asp + Gly165Asn + Asn211GIn + Leu216lle

+

Tyri66Val + Ala199His + Tyr208Gly

+

Gly203Glu + Tyr205lle + Tyr208Pro
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Gly218Ser

Ser 97Glu + Tyr103Met + Gly153Pro + Pro200Ser + Gly203Ser
Leu216Met

Thr 65GIn + Tyri03Leu + Ala128Asp + lle164His + Tyr205Thr
Leu216Ser ,

Gly127Glu + Phe188GIn + Gly203GIn + Pro209Asn + Leu216Met
Gly218Pro

Gly 62Glu + Gly156Asn + Asn162GIn + Gly201Ser + Thr210Pro
Thr212Asn

Gly 60Pro + Tyri03Asn + Gly127Asn + Thr161Gly + Thr215Asp
Gly218GIn

Gly 60Asn + Gly159GIn + Ser160Glu + Thri63Pro + Ala186Gly
Pro209GIn

Ala202Thr + Gly203Ser + Tyr205Ala + Pro209Glu + Thr210GIn
Thr215GIn

Val 94Asn + lle106Asp + Gly126Pro + Tyr205Cys + Thr215Ser
Leu216Cys

Vval 94GIn + Gly105Pro + Gly159Asp + Ala202Ser + Thr210Ser
Thr215Ser

Asn 61Ser + Asni54Asp + Ala186Thr + Pro209Ser + Tyr213lle
Ala214Gin

Thr 58Pro + Gly127Ser + Gly159Ser + Ala186Glu + Thr215Pro
Thr219Asn

Ala128Gly + Ser129Giu + Thr132Gin + Gly165GIn + Met188Thr
Thr219GIn

Val 94GIn + Asn157Asp + Tyr166Cys + Tyr205Ser + Thr207Pro
Thr215Asn :

Asn 96GIn + Thr132Glu + lle164Ser + Thr210Pro + Thr212Gin
Leu216Met

Gly101Asn + Tyr103lle + Gly159Pro + Asn162Ser + Ala202Gly
Thr210GIn

Gly 60Asn + Val 94Gin + Ser 97Glu + Gly203Gin + Tyr205Pro
Leu216Met

Tyr103GIn + Gly130Pro + Ser155Glu + Gly159Asn + Tyr205Pro
Thr212Ser

Asn157GIn + Gly203Asp + Pro209Ser + Thr215Ser + Leu216Cys
Thr219Ser

Gly101Pro + lle106Val + Gly126Glu + Ala128His + Asn157Ser
Thr219Pro

Gly 64Pro + Gly203Ser + Tyr205Pro + Pro209Asp + Thr210Asp
Ala214GIn

Thr 65GIn + Gly203Pro + Pro209Gin + Thr212Pro + Gly218Glu
Thr219Asp

Asn 61Ser + Ser104Asp + Gly105Asp + Asn162GIn + Ala186Ser
Phe188Ser

Tyr103Asp + Ser104Asp + Gly153Ser + Asn1623er + Ala202Gly
Tyr208GIn
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Asn154Asp + Ser155Glu + Asn162Ser + Gly203Asn + Pro209Gly
Leu216Asn

Ser 97Glu + Ser 98Glu + Asn157GIn + Ala202Asn + Tyr205Asn
Leu216Met

Thr 65GIn + Gly 99Ser + Thr132Ser + Asn154Asp + Ser155Asp
Ser190Asp S

Asn 96Asp + Gly 99Asp + Gly165Pro + Gly203Asn + Thr215GIn
Leu216Thr

Asp 59Glu + Asn 61Asp + Val 94Asn + Gly101Ser + Asn217GIn
Thr219Ser

Gly1t01Asn + lle106GIn + Gly130GIn + Gly159Asp + Thr161Asp
Phe188Ser

Ser 98Glu + Gly 99Ser + Ser100Glu + Tyr103Ala + Gly203Ser
Asn217GIn

Thr 65Gly + Val 94Met + Asni157Asp + Ser190Glu + Leu216Ser
Thr219Ser ,

Gly130Asn + Ser160Glu + Asn162Gilu + Ala186Asn + Gly203Pro
Tyr205GIn

Asn 61Glu + Leu 95Pro + Ser 98Glu + Leu125Cys + Phe188Cys
Gly203Pro

Ser129Asp + Ser131Asp + Gly203Pro + Tyr205Asn + Thr212Ser
Thr215GIn

Gly101Asp + Tyr103Asp + Leu125Thr + Thr1i61Asn + Thr212Gly
Leu216Asn

Gly105Pro + Ser129Glu + Thr132Asn + Gly165Glu + Ala202Asn
Asn211GIn

Ala186Pro + Phei188Met + Ala202Glu + Gly203Ser + Tyr213Val
Leu216Glu

le106His + Gly130Ser + Tyr205Ser + Thr210Gly + Asn211Asp
Tyr213Asp

Thr 65Asn + Gly203GIn + Pro209GIn + Thr212Asp + Tyr213Glu
Thr215Asp

Gly 62Asn + Asn 96Ser + Tyr103His + Asn162Glu + Ser180Asp
Ala214Asn

lle106Asn + Gly156Glu + Gly159Asn + Phe18BAsp + Tyr208GIn
Gly218Asp

Gly 60Pro + Gly 62GIn + Ala202Asp + Thr215Gly + Leu216Thr
Thr219Glu

Gly153Asp + Gly156Pro + Ser187Giu + Phe188Asp + Gly203GIn
Ala214His .

Ala186Glu + Ala202Giu + Tyr205Ala + Tyr213Val + Thr215Asp
Asn217Glu

Asp 59Glu + Asn157GIn + Ala186Thr + Gly203GIn + Pro209Glu
Thr212Asp '

Asp 59Glu + Asn 96Glu + Gly 99Glu + Gly101Glu + Tyr103His
Tyr205Ser

Gly159Ser + Ser160Glu + Thr163Glu + lle164His + Ala186Ser



115

Tyr205Ser

Thr 58Asp + Gly 62Asp + Thr132Ser + Asn154GIn + Gly203Pro
Tyr205His

Asn154Ser + Ser158Asp + Ser190Glu + Thr212Gly + Thr215GIn
Gly218Pro :

Thr 58Asp + Asn 96Ser + Ser 97Asp + lle106Pro + Thr132Gly
Thr212Pro

Ser155Asp + Ser160Asp + Asn162Glu + Phe188Gly + Thr210Gly
Thr212Ser

Asp 59Glu + Gly 99Asp + Seri00Asp + Tyr103lle + le164Thr
Thr215Ser

Gly127GIn + Ser187Glu + Gly203Gin + Thr212Gin + Thr215Asn
Gly218Glu

Gly 60Glu + Ser 97Glu + Gly g9Asn + Tyri66Asn + Thr210Glu
Ala214His

Leu 95Ser + Tyri03Met + Leu125Glu + Gly165Glu + Ser180Glu
Gly218Pro

Asn 96Asp + Ser 97Glu + Ser100Asp + Ser104Glu + Thr132Asn
Leu216His -

Leu 95le + Ser104Glu + Ala128Glu + Ser129Glu + Ser131Asp
Asn157GIn

Asp 59Glu + Asn 61Asp + Seri00Glu + Gly203Asn + Tyr205lle
Thr212GIn

Thr 58Asn + Thr132Ser + Asni57Ser + Thr163Glu + Phe188Glu
Tyr205Pro

Ser129Glu + Asn154Glu + Gly156Asn + Asn162Ser + Gly165Asp
Leu216Cys :

Gly 60Glu + Gly153Asn + Gly159Ser + Tyr205Asp + Ala214Asp
Thr215Glu ,

Val 94Glu + Ser102Asp + Gly105Asp + Ala128Asp + Thr215Gly
Leu216Gly

Gly126Asp + Gly156Glu + lle164Met + PheiBBLeu + Ser190Glu
Tyr205Ala

Gly 62GIn + Seri55Asp + Ser1S0Asp + Leu216Glu + Asn217Ser
Thr219Glu

Val 94Cys + Gly203Asp + Val204Asn + Tyr20Slle + Thr212Glu
Thr215Asp '

Asn 61Ser + Val 94Gin + Leu 95GIn + Gly203Asp + Thr212Glu
Thr215Asp

Asn 61GIn + Gly 99GIn + Gly153GIn + Asn154Glu + Ser158Asp
Ser187Glu

Gly 99Glu + Gly101GIn + Gly126Asp + PheiBBMet + Tyr205Ser
Thr212Pro )

Gly101Asn + Tyr205Gly + Thr212Asp + Tyr213Met + Thr215Asp
Leu216lie

Gly130Pro + Asn154Glu + Ser160Glu + Ser187Asp + Ser190Glu
Tyr205Leu
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Leu125Pro + Asn154Glu + Thr161Ser + Ala202Glu + Gly203GIn
Leu216Glu

Gly101Asp + lle106Ala + Gly153Asp + Ser190Asp + Leu216Asn
Thr219Asp

Gly 60GIn + Tyr103Gly + Tyr205Leu + Thr212Glu + Thr215Glu
Asn217Asp

Gly 62GIn + Asn154Asp + Ser155Asp + Ser160Asp + Gly165Glu
Tyr205Met

Gly 62Glu + Asni54GIn + Tyr205Ala + Tyr213Met + Thr215Asp
Leu216Gin

Asn154Ser + Asni1S57Asp + Ala202Asp + Gly203Glu + Tyr205Asp
Thr219Gly

Leu 95GIn + Gly126Glu + Asn154Ser + Gly159Asn + Ser190Asp

Gly218Asp

Asn 61Ser + Thr 65Asp + Thr132Asn + Gly203Asp + Tyr205Asp
Thr215Asn

Asn 61Glu + Leu 95Asp + Ser 97Glu + Thri32Asp + Thr161Pro
Thr163Ser

Gly126Ser + Ser131Glu + Gly203Glu + Tyr205Ala + Leu216Asp
Gly218Glu

Gly 60Glu + Ser100Asp + Gly101Asp + Ille106His
Ala214His

Gly 62Pro + Gly101Asp + Ser102Glu + Gly126Glu
Thr215Asn

Asn 61Asp + Gly 99Asp + Ser100Glu + Thr161Glu + Pro209GIn
Ala214Asn

Thr 58GIn + Asp 59GIlu + Leu 95Gly + Gly203Pro
Leu216GIn

Asn 96GIn + Gly156Asp + Gly165Glu + Tyr205Asn + Thr215Asn
Gly218Asn

Gly 60Pro + Ser102Glu + Tyr103Giu + Thr163Glu
Gly203Ser

Gly127GIn + Gly153GIn + Asn157Glu + Ser160Glu + Thr163Glu
Asn217Glu

Asn 61GIn + Ser102Asp + Gly126Asp + Seri55Glu + Seri190Asp
Ala202Ser

Leu125Pro + Gly156Asp + Phe188Glu + Tyr205Cys + Thr212Gly
Leu216Asp

Thr 58Gly + Asn 61Glu + Gly126Ser Y+ Thr212Pro + Leu216Asp
Gly218Glu

Val 94Ser + Gly156Asp + Thr161Ser + Thr212Gly + Thr215Asp
Leu216Glu ,

Val 94Gly + Gly101Glu + Gly158Asp + Ser160Asp + Ala186Pro
Leu216Pro

Asn 61Asp + Gly 62Glu + Leu125GIn + Asn154Asp + Gly158Asn
Thr212GIn

Asn 96GIn + Gly101Asp + Ser102Glu + Gly159Glu + 1le164Cys

+

Gly130GIn

+

Ser190Glu

Asn211Glu

+

+

Tyr166Asp
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Asn217GIn

Thr 58Asp + Asp 59Glu + Ser190Glu + Gly203GIn + Tyr205Cys
Pro209Ser

Gly 62Pro + Gly105Glu + lle106Glu + Asn154Asp + Leu216GIn
Thr219Asn ,

Val 94Ser + Ala12B8Asn + Ala202Glu + Gly203Asp + Tyr205Cys
Thr212Asp

Asn 61Glu + Tyr103Glu + Ser104Glu + Gly203Asn + Thr212Asn
Thr215Pro

Thr 65Ser + Ser 97Asp + Ser 98Glu + Ser104Glu + Thr163GIn
Gly203Pro

Gly126Asp + Ala128Pro + Gly156Asp + Ser160Glu + Thr161Asp
Gly203Asn

Thr 65Gly + Ser100Glu + Gly101Asn + Leu125Glu + Ser129Glu
Thr215Pro

Asn 61Glu + Gly159Ser + Ala186Gly + Pro209Asp + Asn211Gin
Thr215Glu

Val 94Ser + Seri00Glu + Gly101GIn + Gly126Asp + Ser131Asp
Gly203Ser

Asn 61Asp + Thr 65GIn + Ser 97Asp + Gly203Glu + Tyr205Ala
Leu216Val

Gly156Ser + Ser158Glu + Ala186Ser + Tyr205Asp + . Thr212Asp
Thr215Asp

Asp 59Glu + Gly 60Glu + Tyr205Ala + Tyr213Glu + Thr215Glu
Leu216Cys

Thr132Ser + Thri€3Asp + Ser190Glu + Tyr205Gly + Pro209Asp
Thr215Asn

Gly 62Glu + Asn 96Glu + Ser 98Glu + Ser155Asp + Tyr166Ala
Leu216Val

Seri60Asp + Tyr205Ala + Thr210Glu + Thr212Asp + Leu216Ser
Gly218Gin

Thr 65Pro + Leu 95Glu + Gly 99Glu + lle106His + Leu125Gly
Ser131Glu

Gly 60Glu + Thr 65Gly + Gly 99Ser + Gly203Glu + Tyr213GIn
Thr215Glu

Gly 62Asp + Asn 96GIn + Gly101Glu + Leu125Cys
Pro209Asp

Ser 98Asp + Seri00Asp + Ala202GIn + Thr210Glu
Thr215Asn

Ser 98Glu + Seri00Asp + Ala128Gin + Gly130GIn + Thr210GIn
Asn217Asp

Leu 95Pro + Gly130Asn + Ser155Glu + Phe188Glu
Thr215Glu .

Asp 59Glu + Val 94Glu + Ser 9BAsp + Ser104Glu
Tyr213Gly

Ser100Asp + Ser102Asp + Gly127Asn + Tyr205Asp + Thr215Asp
Leu216His

+

Gly127Ser

+

Thr212Gly

+

Tyr205Asn

+

Gly126Ser
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Gly127Asp + Ala186Gly + Ser190Glu + Tyr205Val + Thr212GIn
Leu216Thr

Leu 95Glu + Ser 97Glu + Ser102Glu + Gly159Asp + Tyr205Leu
Leu216Ala

Gly 60Glu + Asn 61Giu + Leu125Asp + Gly165Glu + Phe188His
Gly203Asn

Ser102Glu + Ser104Asp + Ala202Thr + Gly203Ser + Thr212Glu
Ala214Glu

+

+

Gly 62Glu + Leu 95Glu + lle106Leu + Tyr166lle + Gly203Ser + Thr212Glu

Asn154Ser + Ala202Asn + Gly203Asp + Tyr205Glu + Thr210Glu
Leu216Asn

Asn 61Glu + Ser 98Asp + Gly 99Ser + Gly101Glu + Asn154Asp
Gly203GIn

Ser160Asp + Asni62Asp + Ala202Glu + Tyr208Thr + Asn211Ser
Thr215GIn

Gly101Asp + Seri60Asp + Asn162Glu + Thr163Ser + Tyr205Asn
Thr212GIn

Val 94Asn + Ser160Glu + Asn162Glu + Asn211GIn + Thr212Asp
Thr215Pro

Thr 58Asn + Ser 97Glu + Ser155Asp + Asn157Asp + Thr212Ser
Leu216Cys '

Ser104Glu + Leu125Thr + Ala186Thr
Leu216Asp

Asp 59Glu + Gly 64GIn + Ser 97Asp + Seri00Asp + Ser160Asp
Tyr213Val

Gly101Pro + Gly130Asp + Asn154Ser
Asn217Glu :

Ala186Asp + Gly203Asn + Tyr205Cys + Thr212Asp + Ala214Asp
Thr215Ser

Gly 99Asp + lle106Gly + Ala128Asn + Asn154GIn + Thr212Asp
Ala214Glu

Thr 65GIn + Asn 96Ser + Seri00Asp + Gly126Pro + Ala202Asp
Leu216Asp

Thr 65Ser + Seri29Asp + Gly153Asn + Tyr205Leu + Tyr213Asp
Thr215Asp

Asn 61Ser + Seri04Asp + lle10EGIu + Ala128Asp + Thr163Asp
Thr212GIn

Gly105Giu + Ser131Asp + Gly156Asn + Tyr205Ala + Thr215Pro
Leu216Pro

Gly 62Asp + Ser100Asp + Ala128Asn

+

Tyr205Glu + Pro209Asn

Thr215GIlu + Leu216His

+

+

Tyri66Ala + Gly203Asp

Leu216Asp

Gly 60Asn + Asn 61Glu + Gly 62Asp + Ser187Glu + Ala202Glu
Tyr205Ser :

Ser 97Glu + Ser100Asp + Leu125Asp + Gly203Pro + Thr207GIn
Thr215Asp

+

Asn 96Ser + Ser 98Asp + Ser102Glu + Tyr205GIn + Thr212Gin

Thr215Gly

-+

+
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Gly 64Ser + Ser 98Glu + Ser100Glu + Ser155Asp + Ser187Asp

Ala199GIn

Ser104Asp + Leul25His + Ser129Asp
Gly218Asn

Ser155Glu + Thr163Glu + AlaZ202Glu
Gly218Ser

Asn 61Ser + Thr132Gin + Ser155Glu
Thr215GIn

Ser100Giu + Gly127Glu + Gly130Asn
Leu216Thr

Asn162Asp + Phe188His + Ser190Asp + Pro209Glu +

Leu216Pro

Ser129Giu + Gly130Asp + Gly153Asn
Ala214Glu

Gly 60Asp + Thr 65Asn + Ser 98Asp
Gly218Glu

Gly 62Pro + Ser131Glu + Gly165Glu
Thr219Asp

+ Seri31Asp +

+ Tyr205Glu
+ Gly159Asp

+ Gly203Asp

+ Asn162Ser
+ Gly159Asn

+ Tyr205Ser

Gly 62Glu + Asn 96Asp + Ser100Asp + Thr132Glu

Gly218Pro
Thr 58Asn + Gly105GIn + Ser187Asp
Leu216Pro

+ Ser190Glu

Gly127Glu + Ser129Glu + Gly153Ser + Asn154Glu

Thr215Glu

Thr 65Pro + Seri02Asp + Ser104Glu
Ala202Asp

Thr 58Asn + Gly 64Pro + Thr 65Glu
Thr212Asp

Ser102Glu + Ser104Asp + Gly203Pro
Thr215Asp

Gly 62Asp + Ser104Glu + Gly159GIn
Leu216Pro

Gly105GIn + Gly153Ser + Gly156Asp
Thr215Pro

Thr 58GIn + Leu 95Pro + Ser155Glu
Leu216Glu

Gly 99GIlu + Tyr103Pro + Asn154Glu
Tyr205Pro

+ Gly126Asp
+ Val S4Asp
+ Thr207Pro
+ Thr210Asp
+ Ala186Glu
+ Gly165Glu

+ Ser158Glu

Asn 96Asp + Ser 97Asp + Leui25Val + Tyr166Asp

Leu216Cys
Leu 95Thr + Asn154Asp + Ser1B7Asp
Thr215Gly

+ Phe188Asn

Ser131Glu + Asn154Glu + Ser187Glu + Tyr205GIn

Asn217GIn

Gly 62Asp + Ser129Glu + Gly203Asp
Leu216Val

Gly101Asp + Ala128Asp + Ser155Asp

+

-+

+

+

<+

+

+

+

Ala202Glu
Thr207Gly
Thr212Pro
Thr215Asp
Thr212Pro
Asn211Glu
Leu216Asp
Leu216Thr
Thr215Pro
Thr212Glu
Thr212Gly
Asn162Ser
Tyr205Asp
Thr212Asp
Thr212Pro
Ala214Glu
Gly203Pro
Ser187Glu
Ser190Glu
Thr212Asp

Tyr213Val

+ Tyr213Leu + Thr215Asp

+ Ser187Asp + Thr207Gly
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Thr212GIn

Ser131Asp + Asni162Ser + Gly203Asp + Thr212Ser
Gly218Glu

Gly101GIn + Gly130Pro + Gly159Glu + Ser190Giu
Thr212Glu

Tyr103Asn + lle106Asp + Tyri66Ala + Ala186Glu
Thr219Glu

Asn 96Glu + lle106Glu + Ala128Ser + Ser15BAsp
Ala214Asn

Thr 58Asp + Val 94His + Ser155Glu + Ser158Asp
Tyr213Pro

Asp 59Glu + Val 94Pro + Asn 96Asp + Tyr103Pro
Leu216Val

Ser 97Asp + Asn154Glu + Asn157Ser + Thr163Glu
Asn217Glu

Leu 95Gly + Gly127Asp + Ser131Glu + Asn154Ser
Asn162Asp

Gly 60Asp + Leu125Gly + Gly126Ser + Gly156GIn
Thr215Glu

Ser100Glu + Ala128Glu + Gly165Pro + Phe188Tyr
Tyr205Gly

Leu 95Gly + Asni57Asp + Asni62Ser + Gly165Glu
Thr210Gly

Ser104Glu + Ser131Glu + Thr132Gly + Gly156Glu
Leu216Ser

Gly 99Glu + Ser100Asp + Ala128Glu + Pro209Gly +
Ala214Glu

Thr 58Asn + Asn 96Glu + Ser102Asp + Tyr103Met +
Gly156GIin

Leu 95His + Gly126Glu + Gly165GIn + Ser190Glu +
Thr215Asp

Gly105Glu + Leu125Cys + Ser129Glu + Gly165Glu +
Thr219Glu

Ser 98Asp + Seri102Asp + Gly105Asp + Phe188Leu +
Thi212Pro

Thr215Asn
Asn211Glu
Leu216Pro
Ser160Asp
Gly159Asn
Gly159Glu
Ala202Ser
Thr161Asn
Thr212Asp
Gly203Ser
Pro209Gly
Phe188Val
Thr212Asn
Ser155Asp
Tyr213Asp
Thr212Ser

Tyr205Glu

Leu 95Val + Gly 99Asp + Tyr103Val + Gly105Asp + TyrzOSAsp

Thr215Asp

Gly159Glu + Glyi65Asp + Thr215Ser + Leu216Cys + Asn217Glu

Thr219Asp

Tyr103lle + Ser129Asp + Gly159Asp + Phe188Glu + Ser190Asp

Ala202Gly

Asp 59Glu + Asn 96Asp + Gly105Glu + Asn162Asp + Thr163GIn

Thr212GIn

Gly 99Pro + Gly101Glu + Ser104Glu + Gly1SSGlu + Asn162Asp

Thr215GIn
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Asn 61Glu + Gly126Asp + Gly159GIn + Asn162Glu + Ser1S0Asp
Thr215Gly

Gly 99Asp + Ser15B8Asp + Asn162Asp + Thr163Asn + Ser187Glu
Ala199Gly

Asn154Glu + Ser155Glu + GIly156GIn + Thr210Asp + Leu216Asp
Gly218Pro

Gly126Asn + Ser129Asp + Asn162Glu + Ala186Ser + Ala202Glu
Asn217Asp .

Ser100Asp + Gly101Asp + Ala128Thr + Asn154GIn + Phe188Asp
Leu216Glu

Asn 61Ser + lle106Ser + Ser158Glu + Ser190Asp + Tyr205Asp
Thr219Pro

Thr 58Ser + Val 94Ala + Ser 98Glu + Ser158Glu + Ser190Glu
Tyr205Pro

Ser100Glu + Gly127Glu + Asn154Glu + Gly203Glu + Tyr205Ala
Tyr213Thr

Gly101Glu + Leu125Gly + Ser155Asp + Tyr205Val + Leu216Pro
Thr219Asp

Ser 97Asp + AsniS7GIn + Gly165Ser + Tyr205Ser + Leu216Asp
Thr219Asp

Ser 97Glu + Ser 9BAsp + Gly105Glu + Gly165GIn + Ser190Glu
Thr215Ser

Gly 60GIn + Thr 65GIn + Val 94Asp + Leu125Glu + Ser131Asp
Ala202Gly

Tyr166Glu + Ser187Asp + Ser190Giu + Gly203Pro + Tyr205Gly
Leu216Asp

Thr 58Pro + Val 94Glu + Ser 97Asp + Gly165Glu + Tyr205Ser
Tyr213His

Gly 62Asp + Val 94Ala + Seri29Glu + Gly203GIn + Tyr205Val
Thr212Glu

Tyr103Asn + Gly130Glu + Seri31Asp + Ser155Glu + Phe188Met
Thr212Asp

Ser155Asp + Gly203Asn + Pro209Asp + Thr212Asp + Thr215Ser
Asn217Glu

Asn 96Glu + Ser1i60Glu + Asn162Ser + Asn211GIn + Ala214Glu
Thr215Asp

Asn 96Glu + Ser158Asp + Gly159Asp + Thr163Asn + Thr210Pro
Leu216Glu

Thr 58Asn + Ser129Asp + Gly130Glu + Gly156Glu + Thr161Ser
Tyr205Asp

Gly153GIn + Ser158Asp + Ala202Asp + Asn211Glu + Thr212Asp
Leu216His

Ser104Glu + Leu125Cys + Gly156Pro + Ala202Glu + Gly203Asp
Pro209Giu

Thr 65Asp + Ser100Glu + Gly105Asp + Gly127Ser + Gly203Ser
Tyr208Met
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Ser 97Asp + Ser 98Asp + Ser158Asp + Thr212GIn
Leu216Glu
Gly 62GIn + Ser 97Glu + Ser 9BAsp + Gly126Glu

Thr212Glu

Gly 60Asp + Asn157Glu + Tyr205Glu + Tyr213Thr
Leu216lle

Gly 62Glu + Ser102Asp + Gly127Glu + Ser155Asp
Ala214Gin .

Thr 58Pro + Asn 96Asp + Gly127Glu + Ser155Glu
Thr212Ser

Gly 62GIn + Ser100Glu + Gly130Glu + Asn154GIn
Asn217Glu

Asp 59Glu + Gly 62Pro + Phe188Glu + Ala202Ser
Pro209Asp

Asn 61Glu + Ser 97Glu + Alai28His + Asn162GIn
Tyr205Asp

lle106Pro + Gly126Pro + Gly153Glu + Ser158Glu
Thr215Glu

Ser102Glu + Tyr103Pro + Gly105Ser + Gly130Glu
Ala199Pro

Asp 59Glu + Asn 61Ser + Ser158Asp + Thr161Asn
Asn211Asp

Asn 61GIn + Ser104Asp + Gly127Glu
Tyr205Ala

Val 94Asp + Gly105Glu + Gly165Asp
Gly203GIn

Asn 61Glu + Val 94GIn + Ser102Asp
Gly165Ser

lle106Asp + Ser131Glu + Asn162Glu
Thr215Asn

lle106Asp + Ser131Asp + Gly159Asp + Gly203Pro
Thr218GIn

Asn154GIn + Gly159Asp + Ser190Asp + Ala214Glu
Gly218Asp

+ Asn157Glu
+ Ala186Pro
+ Leu125Asp

+ Ala202Ser

+ Thr215Pro +

+ Gly130Pro +

+ Thr215Asp +
+ Tyr213Pro +
+ Asn162Ser +
+ Gly203Glu +
+ Tyr205Glu +
+ Tyr166Glu +
+ Gly203Glu +
+ Ser158Glu +
+ Ser180Glu +
+ Asn162Glu +
+ Ala202Asp +
+ Gly159Gin +
+ Thr212Ser +
+ Leu216Ala +

+ Leu216Pro +

Asn 61Asp + Ser158Asp + Gly203Asp + Thr212GIn + Ala214Gly +

Thr215Glu

Gly 62Asp + Thr 65Glu + Leu 95Met + Seri04Asp + Thr132GIn +

Asn162Asp

Asn 96Asp + Ser 98Asp + Gly127Asn + Ser129Asp + Tyr205Asn +

Thr215Asp

Ser 97Asp + Gly126Pro + Thri61Ser + Ala186Giu
Thr212Glu

Gly 60Asn + Ser 98Glu + Gly159Asn + Gly203Glu
Asn217Glu

+ Phe188Glu +

+ Thr212Asp +
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Ser131Asp + Ser190Asp + Gly203Asp
Leu216GIn

Asn 61Glu + Gly105GIn + Ser131Asp
Thr210Glu

Thr132Pro + Gly153Asp + Asn162Glu
Leu216Glu

Ser100Glu + Gly105Pro + Asn157Asp
Leu216Glu

Thr 58Asn + Ser 98Glu + Gly156Glu
Leu216Asp

Asp 59Glu + Gly 99GIn + Ser100Asp
Gly203Glu

Ser 98Asp + Gly126GIn + Thr161Asn
Thr215Glu

Ser160Asp + Thr161Asn + Thr212Glu
Thr218Ser

Ser 98Glu + Ser100Asp + Ser160Asp
Asn211GIin

+

+

Tyr205His + Thr215Asp
Met198Gly + Pro20SGly
Gly203Asn + Pro209Gin
Gly203Glu + Asn211Ser
Gly203Asp + Ala214GIn
Gly101Pro + Ser102Glu
Ala202Asn + Thr212Glu
Thr215GIlu + Leu216Val

Phe188Asp + Val204Pro

Leu 95Gly + Ser 98Glu + Sert00Glu + Gly101Asn + Gly203Asp

Thr210Glu

Asn 96Glu + Ser100Asp + Asni57Asp + Thr163Pro + Ala202Pro -

Thr212Glu

Asp 59Glu + Gly 99Asp + Ser104Glu + Gly127Glu + Gly203Asn

Tyr205Gly

Gly 62Glu + Thr132GIn + Gly156Glu + Thr163Asp + Ala1B86Pro

Ala202Asp

Ser 98Asp + Ser158Glu + Ser160Asp + Phe188lle + Pro208Asn

Gly218Glu
Thr 58Asn + Gly 62Glu
Gly203Glu

+

Gly 64Asn + Asn157Glu + Ser190Glu

Asn 61Asp + Gly 99Pro + Ser104Asp + Gly203Asp + Tyr205Asp

Thr212Pro

Gly 60Asp + lle106Pro + Gly127Glu + Ala202Asp + Leu216lle

Gly218Asp

Asn 61Asp + Ser129Glu + Ser131Asp + Thri61Asn + Ala214Gin

Thr215Glu

Asn 61Asp + Ser 9BAsp + lle106Ser + Ser131Asp + Ser160Glu

lle164His

Ser100Glu + Ser160Glu + Tyr205Asp + Thr210Pro + Thr212Ser

Leu216Glu

Leu 95Pro + Gly105Asp + Thr161Glu + Tyr205Glu + Leu216Asp

Thr219Gly

Ser 98Asp + Ser102Glu + Leui25Glu + Ala128Pro + Tyr213Gly

Leu216Asp

Leu 95Val + Ser155Glu + Tyr166Ala + Ala186Glu + Thr210Asp

Leu216Met



124

Thr 58Asn + Gly 99Glu + Gly105Glu + Gly127Glu
Tyr205Leu

Asp 59Glu + Gly 99Glu + Leu125Ser + Thr212Glu
Gly218Ser

Thr 58GIn + Gly130Glu + Thr132Glu + Gly203Asn
Asn217Asp

Ser 97Glu + Gly127GIn + Ser129Asp + Gly156Asp
Asn211Ser

Ser102Glu + Gly126Glu + Gly153Ser + Ser190Glu
Asn211Asp

Tyr103Glu + Leu125His + Ser131Glu + Gly203Asp
Thr215Ser

+ Ser190Asp
+ Leu216Asp
+ Thr212Glu
+ Ser158Glu

+ Ala202Thr

+ Asn211Asp

Ser129Asp + Gly130GIn + Gly165Asp + Gly203Asp + Thr212Glu

Leu216Val

Gly127Asn + Ser131Asp + Gly159Glu + Tyr205GIn
Ala214Glu

Ser 97Glu + 11e106Glu + Tyr166Gly + Ala202Asp
Leu216Asp

Leu 95GIlu + Leu125His + Gly126Asp + Tyr205Gin
Thr219Asn

Asp 59Glu + Ser 97Glu + Ala128Asn + Thr132Glu
Tyr205Gly

Ser 9BAsp + Ser102Asp + Ala128His + Ser187Glu
Gly218Asp

Thr 58Pro + Gly130Ser + Gly156Asp + Ser160Asp
Thr215Glu

Thr 68Ser + Gly 60Glu + Thr 65Asp + Ser100Glu
Leu216His

Ser 97Glu + Ser100Glu + Asn154Glu + Gly203Pro
Thr215Glu

Ser 97Asp + Ser100Asp + lle106Val + Ser155Asp
Thr215Asp

Ser 97Glu + Asn157Glu + Seri60Asp + Thr210GIn
Asn217Asp

Asp 59Glu + Leu 95Cys + Alai2B8Asn + Thr132Gly

~ Ser187Asp

Thr 65Asp + Leu125Asp + Ser190Glu + Gly203Asn
Thr219Ser

+ Thr212Asp
+ Thr215Ser
+ Thr215Asp
+ Asni57Asp

+ Thr215Pro

+ Thr212Ser

+ Gly159Glu

+

Thr212Asn

+

Gly203Pro

+ Thr212Asn

+

Gly153Asp

+ Asn211Asp

Asp 59Glu + Asn 96Asp + Leu125Cys + Thr215Asp + Leu216lle

Thr219Asp

Ser 98Glu + Gly105Asp + Leu125His + Asn162Asp
Ala202Ser

Gly 60Ser + Thr 65Glu + Ser158Glu + Thr163Gly
Leu216Asp

Val 94Glu + Asn 96Ser + Gly101Pro + Ser102Asp
Thr212Asp

+ Ser190Glu

+ Thr215Pro

+ Sear155Glu
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Ser100GIlu + Gly127Asn + Seri29Asp + Thr132Glu + Asn162Glu

Leu216Ala

Ser 98Glu + Seri02Asp + Ala202His + Thr212Pro + Thr215Asp

Gly218Asp

Asn 61Asp + Asn 96Asp + Gly165Glu + Tyr166Ser

Asn211Gin
Asn 61Asp + Asn 96Glu + Gly127Ser
Thr212Pro

Ser 97Glu + Gly101Asp + Ser129Glu
Ala214GIn

Gly 62Glu + Ser 97Asp + Ser129Asp
Gly218Asp

Ser129Glu + Asn157GIn + Ser187Asp
Tyr205Asp

Gly156Asn + Asn162GIn + Ser187Glu
Thr219Gly

Ala128Ser + Ser187Glu + Gly203Glu
Leu216Thr

Thr 58Gly + Thr 65Asp + Ser100Glu
Leu216Thr

Asp 59Glu + Thr 65Gly + Gly156Asp
Asn217Asp

Thr 58Pro + Asn 96Asp + Ser160Asp
Thr212Asn

Ser160Glu + Ser190Asp + Tyr205Asp
Leu216Met

Asn 61Asp + Leu 95Glu + Tyr166Asn
Leu216Asn

Ser 98Glu + Ser158Glu + Thr163Glu
Tyr205Thr

Asp 59Glu + Ser104Glu + Ser158Asp
Thr212Pro

Ser158Asp + Thr163Glu + Ala202Asp
Leu216Pro

+

+

+

Gly130Asp
Ser158Glu
Ala199Pro
Ser190Glu
Gly203Glu
Tyr205Leu

Gly105Glu
Tyr205Glu

Ser190Asp
Thr207Pro
Tyr205Glu
Tyri166Leu
Thr163Glu

Tyr205Cys

+ Gly203Asp
+ Gly203Glu
+ Thr161Ser
+ Leu216GIin
+ Gly203Asn
+ Thr215GIn
+ Thr210Ser
+ Ala128Asp
+ Leu216Cys
+ Ala202Asn
+ Thr212GIn
+ Asn211Glu
+ Gly203Glu
+ Phe188His

+ Thr212Asp

Tyr166Giu + Ser190Glu + Met198Ser + Gly203Asn + Asn211Asp

Tyr213Pro

Asn 61Ser + Gly 64Ser + Thr 65Asp + Ser129Glu

Tyr213Gly

Ala128Pro + Thr132Glu + Gly153Ser + Asni54Asp

Gly203Glu

Asp 59Glu + Thr132Glu + Thr163Pro + Tyr166lie

Leu216Asp

Thr 58Asp + Asn 96GIn + Ser104Asp + Gly126Gin

Pro209Glu

Gly 64Asn + Thr 65Glu + Gly126Glu + Tyr166Ala

Thr215Glu

+ Tyr205Glu
+ Gly165Asp
+ Thr210Asp
+ Gly203Asp

+ Phe188Tyr



Asp 59Glu + Asn 96Asp +

Thr215Ser

Ser104Asp + Ser131Asp
Thr212GIn

Val 94Met + Ser104Asp
Thr215Asp

Thr 58Asp + Ser 97Asp
Tyr205Val

Val 94Asp + Gly 99Asp
Leu216Cys

Thr 58Glu + Gly 62Glu
Thr212Gly

Thr 58GIn + Gly159Asp
Gly218Ser

Thr 58Pro + Ser131Glu
Gly218Asp

Gly 60Asp + Thri61Asp
Thr219Gly

Asp 59Glu + Ser102Asp
Ala202Ser

Leu 95Cys + Ser100Glu
Leu216Asp

Ser100Asp + Ser104Asp
Pro209Glu

Gly 64Ser + Thr 65GIn
Thr207Asn

Thr 65Gly + Gly 99Asp
Thr215Asp

Gly 99Asp + Ala128Asp
Leu216Val

Thr 58Asp + Ser 97Asp
Gly218Glu
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-+

+

+

+

Gly105Asn + Gly127Asp
Gly159Glu + Phe188Asp
Gly126Ser + Ser131Glu
Gly105Asp + Ser187Glu

Gly126Asn + Thr163Glu

Ser158Glu

Thr210Gly

+

Thr210Glu

+

+ Met198Thr

-+

Gly203Glu

+ Gly105Glu + Gly156Glu + Phe188Thr

+

+

+

+

Seri90Glu + Gly203Asp + Tyr205lle

Tyr166Thr + Tyr205Asp

Gly165Glu + Pro209GIn
Thri61Asp + Asn162Gin
Ser104Glu + Phe188Cys
Gly105Asn + Tyr205Cys
Ser100Glu + Ser104Glu
Ala128Glu + Ser155Glu
Ser155Asp + Ala202Glu

Thr132Asp + Thr215GIn

Thr 58Asp + Ser 97Glu + Gly127Asp + Tyr166Ala

Asn217Glu

Thr 65Asp + Thr132Glu + Asn154Asp + Thr212Glu

Asn217Ser

Gly 99GIn + Ser131Glu + Thri61Asn + Tyr205Thr

Thr215Glu

Tyr103His + Ser131Glu + Gly156Asp + Gly159Glu

Leu?216Met

Thr 58GIn + Ser 98Asp + Ser102Glu + Ala202His

Thr215Asp

+ Thr215Ser
+ Thr215Gly
+ Ser190Glu
+ Tyr205Met
+ Tyr208Asn
+ Ser160Asp
+ Gly203GIn
+ Thr210Asn
+ Leu216Asn
+ Ala186Ser
+ Leu216Gly
+ Pro209Asp
+ Thr212Glu

+ Thr212Pro
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Gly127Glu + Asn162Glu + Phe188Met + Ala202Gly + Gly203Ser +
Gly218Asn
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Cistici prost¥edky

Podle jiného provedeni p¥edloZeného vyndlezu se uZinné
mnoZstvi jedné nebo vice enzymovych variant zahrne do prost¥ed-
ki, které jsou uZitetné pro &ist¥ni riznych povrchl, které po-
t¥ebuji odstranit proteinové skvrny. Mezi tyto &istici pro-
st¥edky pat¥i detergentni prost¥edky pro &ist&ni tvrdych povr-
chii neomezené formou (nap¥. kapalné nebo granulované), deter-
gentni prost¥edky pro &ist&ni ldtek neomezené formou (nap¥.
granulované, kapalné nebo ve formé& kostek), prost¥edky pro myti
nadobi (neomezené formou), ordlni &istici prost¥edky neomezené
formou (nap¥. zubni prédsek, zubni pasty a ustni vody), Cistici
prost¥edky zubnich protéz neomezené formou (nap¥t. kapalné, tab-
lety) a &istici prost¥edky pro kontaktni o&ky neomezené formou
(nap¥. kapalné, tablety).

Cistici prost¥edky vedle shora popsanych variant subtilisi-
nu Carlsberg obsahuji také jeden nebo vice materidlu &isticiho
prost¥edku, které jsou sluditelné s proteasovym enzymem. Pojem
"materidl &isticiho prost¥edku" tak, jak je zde pouZivan, zna-
mend jakoukoliv kapalinu, pevnou l4tku nebo plynny materidl,
které jsou vybrdny pro p¥isludny typ 24daného &isticiho pro-
st¥edku a formu produktu (nap¥. kapalina, granule, Kkostka,
sprej, ty&ka, pasta, gel), p¥i &emZ tyto materidly jsou také
sluditelné s variantou subtilisinu Carlsberg pouZivanou v pro-
st¥edku. Specificky vyb&r materidlud &isticiho prost¥edku se
snadno provede podle toho, jaky povrch materidlu mé byt vy&is-
t&n, podle Z¥4dané formy prost¥edku, ktery se pouZivd pro daneé
podminky &i&t&ni (nap¥. pro pouZiti jako detergent p¥i prani).
Pojem "slu&itelny" tak, jak se zde pouZivd, znamend materidly
Zisticiho prost¥edku, které nesniZuji proteolytickou aktivitu
varianty subtilisinu Carlsberg natolik, %e tato proteasa neni
tak u&innd, jak je je Zddouci, v situacich, kdy se normdlné&
pou?ivd. Specifické p¥iklady materidldl &isticich prost¥edki
jsou zde ddle uvedeny podrobn&iji.

Pojem "efektivni mnoZstvi varianty enzymu" tak, jak se zde
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tento pojem pou?ivéa, znamend takove mno¥stvi varianty enzymu,
které je nutné pro dosaZeni enzymatické aktivity pro specificky
istici prostfedek. Toto efektivni mnoZstvi snadno odhadne
odbornik z oblasti techniky a je ddno mnoha faktory, jako je
p¥islusnd pouZitd varianta enzymu, Zistici aplikace, specifické
slo¥eni &isticiho prost¥edku, to, jestli je Zadouci kapalny ne-
bo suchy (nap¥. granulovany, kostka) prost¥edek a podobn&. Cis-
tici prost¥edky s vyhodou obsahuji od 0,0001 % hmotn. do 10 %
hmotn., vyhodn&ji od 0,001 do 1 % hmotn., jestd vyhodn&ji od
0,001 do 0,1 % hmotn. jedné nebo vice variant enzymu podle
predlo¥eného vyndlezu. N&které p¥iklady ruznych &isticich pro-
st¥edkl, v nich¥ se mohou pouZivat varianty enzymu, jsou disku-
tovany ni¥e podrobn&ji. VSechny dily, procenta a pom&ry Jjsou

hmotnostni, pokud neni uvedeno jinak.

Pojem "&istici prost¥edky neur&ené pro latky" tak, jak se
zde pou¥ivd, znamend &istici prost¥edky pro tvrdé povrchy, &i-
stici prost¥edky pro myti nddobi, oralni Gistici prost¥edky,
prost¥edky pro &ist&ni zubnich protéz a prost¥edky pro giste-
nikontaktnich &o&ek.

Cistici prost¥edky pro tvrdé povrchy, nadobi a latky

Varianty enzymu podle p¥edloZeného vyndlezu se mohou pou-
¥ivat v rozmanitych detergentnich prost¥edcich, kde je Zadouci
vysoké p&n&ni a dobré odstratiovdni nerozpustného substratu. Va-
rianty enzymu se tedy mohou pouZivat s ruznymi konven&nimi
slo¥kami, takZe se ziskaji uplné &istici prost¥edky pro tvrdé
povrchy, prost¥edky pro myti nadobi, prost¥edky pro prani latek
a podobné. Tyto prost¥edky mohou byt ve form& kapalin, granuli,
kostek a podobn&. Tyto prost¥edky se mohou vyrab&t jako moderni
"koncentrované" detergenty, které obsahuji aZ 30 aZ 60 % hmotn.
povrchové aktivnich &inidel.

Cistici prost¥edky podle vyndlezu mohou pop¥ipadé&, a s vy-
hodou, obsahovat riznd aniontova, neiontovd, obojetnd atd. po-
vrchovd aktivni &inidla. Tato povrchov& aktivni &inidla jsou
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typicky v prost¥edcich p¥itomna v mno%stvi od 5 do 35 % hmotn.
z hmotnosti prost¥edku.

Mezi neomezujici p¥iklady povrchové aktivnich &inidel u%i-
te&nych podle vyndlezu patri konven&ni alkyl(s 11 aZ 18 atomy
uhliku)benzensulfondty a primarni a ndahodné alkylsulfaty, se-
kundarni (2,3) alkyl(s 10 a% 18 atomy uhliku)sulfaty obecnych
vzorct CH,(CH,)x(CHOSO,) M')CH, a CH,(CH,)y(CHOSO,) ™M")CH,CH;, V
nichZ x a (y+1) znamenaji alespoit &islo 7, s vyhodou alespoti
&islo 9, a M znamena ve vod& rozpustny kation, s vyhodou sodny
kation, alkyl(s 10 aZ 18 atomy uhliku)alkoxysulfaty (zvlasté
EO 1-5 ethoxysulféaty), alkyl(s 10 aZ 18 atomy uhliku)alkylalko-
xykarboxylaty (zvlast& EO 1-5 ethoxykarboxylaty), alkyl(s 10
a¥ 18 atomy uhliku)polyglykosidy a jejich odpovidajici sulfato-
vané polyglykosidy, estery a-sulfonovanych mastnych kyselin s
12 a¥ 18 atomy uhliku, alkyl(s 12 aZ 18 atomy uhliku) a alkyl-
fenolalkoxylaty (zv14st& ethoxyldty a smé&sné ethoxy/propoxy),
betainy s 12 a% 18 atomy uhliku a sulfobetainy ("sultainy"),
aminoxidy s 10 a¥ 18 atomy uhliku a podobné. Vyhodnymi jsou
alkylalkoxysulfaty (AES) a alkylalkoxykarboxyldty (AEC) (Pou-
¥iti t&chto povrchov& aktivnich &inidel je také vyhodné v kom-
binaci se shora uvedenymi aminoxidovymi a/nebo betainovymi nebo
sultainovymi povrchov& aktivnimi &inidly, zavisi to vsak na po-
t¥ebdch toho, kdo prost¥edek vyrédbi.). Seznam dalsich konven-
®nich uZite&nych povrchov® aktivnich &inidel je uveden ve stan-
dardnich textech. Mezi zv1ast® u¥ite¥na povrchov& aktivni &i-
nidla pat#i N-methylglukamidy s 10 a¥ 18 atomy uhliku, které
jsou popséany v USA patentu 5 194 639 Connora a spol., vydaném
16. b¥ezna 1993, ktery je zde zahrnut jako citace.

V prost¥edcich podle vyndlezu mohou byt zahrnuty ruzné ji-
né slozky, které jsou uZite&né v detergentnich gisticich pro-
st¥edcich, v&etn& jinych aktivnich sloZek, nosi&q, hydrotropu,
pomocnych &inidel pro zpracovadni, barviv nebo pigmentu, rozpou-
&t&del pro kapalné prost¥edky atd. JestliZe je Zadouci jakyko-
1iv dal$i inkrement p&n&ni, mohou se tyto sloZky podporujici
p&n&ni, jako jsou alkolamidy s 10 a% 16 atomy uhliku, zahrnout
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do prost¥edku, typicky v mnoZstvi od 1 do 10 % hmotn. Typickymi
p¥iklady té&chto prost¥edku podporujicich p&n&ni jsou monoetha-
nol a diethanolamidy s 10 a¥ 14 atomy uhliku. Vyhodné je také
pouziti t&chto sloZek podporujicich p&néni s vysoce pénivyni
povrchové aktivnimi &inidly, jako jsou shora uvedené aminoxidy,
betainy a sultainy. JestliZe je to Z4douci, mohou se pro dalsi
p&n&ni p¥idat rozpustné hoF¥elnaté soli, jako je MgCl,, MgSO, a
podobné, typicky v mnoZstvich od 0,1 do 2 % hmotn.

Kapalné detergentni prost¥edky podle vyndlezu mohou obsa-
hovat vodu a dalsi rozpoust&dla a nosiZe. Vhodné jsou primdrni
nebo sekunddarni alkoholy s nizkou molekulovou hmotnosti, jako
jsou nap¥iklad methanol, ethanol, propanol a isopropanol. Pro
rozpoustdni povrchov& aktivnich &inidel jsou vyhodné monohydro-
xyalkoholy, mohou se ale pouZivat také polyoly, jako jsou poly-
oly s 2 a¥ 6 atomy uhliku a s 2 aZ 6 hydroxylovymi skupinami
(nap¥. 1,3-propandiol, ethylenglykol, glycerin a 1,2-propandi-
ol). Tyto prost¥edky mohou obsahovat od 5 do 90 % hmotn., ty-
picky od 10 do 50 % hmotn. t¥&chto nositd.

Detergentni prost¥edky podle vyndlezu se budou vyhodné&
pFipravovat tak, aby b&hem pouZiti ve vodnych Cisticich postu-
pech m&la praci voda pH mezi 6,8 a 11,0. Kone&né produkty se
tedy p¥ipravuji typicky s timto rozmezim pH. Mezi zpusoby, kte-
rymi se reguluje pH na doporuenou hodnotu, pat¥i pouZiti puf-
rda, alkalii, kyselin atd. Tyto zpusoby jsou dobfe zndmy odbor-
nikum z oblasti techniky.

Jestli%e se vyrab&ji prost¥edky pro &ist&ni tvrdych povr-
cht a prost¥edky pro &ist&ni latek podle p¥edloZeného vyndlezu,
vyrobce si muZe p¥dt pouZivat rauzné stavebni sloZky v mnoZstvi
od 5 do 50 % hmotn. Mezi typické stavebni slo¥ky pat¥i 1 aZ
10pum zeolity, polykarboxylaty, jako jsou citraty a oxydisukci-
naty, vrstvené k¥emiZitany, fosfore&nany a podobné. Dalsi kon-
ven&ni slo?ky jsou uvedeny ve standardnich pfedpisech pro vy-
robu.
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Podobn& si muZe vyrobce p¥at pouZivat v té&chto prost¥ed-
cich ruzné dalsi enzymy, jako Jjsou celulasy, lipasy, amylasy
a proteasy, typicky v mnoZstvich od 0,001 do 1 % hmotn. V ob-
lasti pracich detergentnich prost¥edkd jsou dob¥e znamy ruzné
detergentni slo¥ky a enzymy peujici o latky.

V t&chto prost¥edcich se mohou pouZivat také ruzna b&lici
&inidla, jako jsou peruhli&itany, perboritany a podobné, typic-
ky v mno¥stvich od 1 do 15 % hmotn. JestliZe je to Zadouci, ty-
to prost¥edky mohou obsahovat také bé&lici aktivatory, jako je
tetraacetylethylendiamin, nonanoyloxybenzensulfondt a podobné,
které jsou také zndmy v oblasti techniky. PouZiva se mnoZstvi
typicky od 1 do 10 % hmotn.

V t&chto prost¥edcich se mohou pouZivat také ruznd &inidla
uvoliiujici uspindni, zvlast& typu aniontovych oligoesterd, ruz-
na chelata®ni &inidla, zv14ast® aminofosfondty a ethylediamindi-
sukcinaty, rGznd &inidla odstrafiujici uspin&ni hlinkami, zvla-
5t& ethoxylovany tetraethylenpentamin, riznd dispergaZni ginid-
la, zv1astd polyakrylaty a polyaspartaty, razna zjastovaci &i-
nidla, zv1ast& aniontova zjasiovaci &inidla, riznd &inidla po-
tladujici p&n&ni, zv14ast& silikony a sekunddrni alkoholy, ruzna
avivazni &inidla 1l4tek, 2zv1astd smektitové hlinky a podobna
inidla, v mnoZstvi od 1 do 35 % hmotn. Standardni pfedpisy a
publikované patenty obsahuji mnoho podrobnych popisu t&chto
konven&nich materidlu.

V &isticich prost¥edcich se mohou pouZivat také stabiliza-
tory enzymu. Mezi tyto stabilizéatory enzymu pat¥i propylengly-
kol (s vyhodou od 1 do 10 % hmotn.), mraven&an sodny (s vyhodou
od 0,1 do 1 % hmotn.) a mraven&an vdpenaty (s vyhodou od 0,1
do 1 % hmotn.).

Prost¥edky pro &isté&ni tvrdych povrchu

Pojem "prost¥edek pro &ist&ni tvrdych povrchi" tak, jak
se zde tento pojem pou¥iva, znamend kapalné a granulované de-
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tergentni prost¥edky pro &ist&ni tvrdych povrchu, jako jsou po-
dlahy, st&ny, koupelny a podobné. Prost¥edky pro &isté&ni tvr-
dych povrchu podle p¥edloZeného vyndlezu obsahuji efektivni
mno%stvi jednoho nebo vice variant enzymi podle p¥edloZeného
vyndlezu, s vyhodou od 0,001 do 10 % hmotn., vyhodné&ji od 0,01
do 5, jest& vyhodn&ji od 0,05 do 1 % hmotn. aktivniho enzymu
z hmotnosti prost¥edku. Vedle jednoho nebo vice variant enzymu
tyto prost¥edky pro &isté&ni tvrdych povrchu typicky obsahuji
povrchov& aktivni &indilo a ve vod& rozpustnou maskovaci
slo¥ku. V n&kterych specializovanych produktech, jako Jsou
istici prostfedky na okna ve spreji, vsSak né&kdy nejsou
povrchovd aktivni &inidla pouZivéna, protoZe mohou zpusobit
filmové/Smouhovité zbytky na povrchu skla.

Povrchové aktivni slo¥ka, jestliZe je p¥itomna, miZe byt
obsa¥ena v tak malém mno¥stvi, jako je 0,1 % hmotn. z hmotnosti
prost¥edku podle vyndlezu, typicky vsak tyto prost¥edky obsahu-
ji od 0,25 do 10, vyhodn&ji od 1 do 5 % hmotn. povrchov& aktiv-
niho &inidla.

Prost¥edky budou typicky obsahovat od 0,5 do 50, s vyhodou
od 1 do 10 % hmotn. detergentni sloZky.

Vyhodné pH by m&lo byt v rozmezi od 8 do 12. JestliZe je
nutné upravovat pH, mohou se pro dpravu pH pouZivat konven&ni
&inidla, jako je hydroxid sodny, uhli&itan sodny nebo kyselina
chlorovodikova.

V prost¥edcich mohou byt zahrnuta rozpousté&dla. Mezi uZi-
te&na rozpoust&dla pat¥i, ale nejsou na n& omezena, glykolethe-
ry, jako je monohexylether diethylenglykolu, monobutylether di-
ethylenglykolu, monobutylether ethylengylkolu, monohexylether
ethylenglykolu, monobutylether propylenglykolu, monobutylether
dipropylenglykolu a dioly, jako je 2,2,4-trimethyl-1,3-pentan-
diol a 2-ethyl-1,3-hexandiol. JestliZe se pouZivaji, pak jsou
tato rozpoustddla typicky p¥itomna v mnoZstvi od 0,5 do 15, s
vvhodou od 3 do 11 % hmotn.
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Pro usnadn&ni rychlejsiho odpa¥ovani prost¥edku z povrchu,
jestli¥e tento povrch neni oplachnut po "plné" aplikaci pro-
st¥edku na povrch, se mohou v p¥edloZenych prost¥edcich pouZi-
vat vysoce t&kava rozpoust&dla, jako je isopropanol nebo etha-
nol. Jestli%e se pouZivaji, pak jsou tZkava rozpoust&dla v pro-
st¥edcich typicky pritomna v mnoZstvi od 2 do 12 % hmotn.

Provedeni prost¥edku pro &isté&ni tvrdych povrchu podle
pF¥edloZeného vynalezu je ilustrovano nasledujicimi p¥iklady.
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P¥iklady 7 aZ 12

Kapalné prost¥edky pro ¥ist&ni tvrdych povrchu

sloZka p¥iklad &.:

7 8 9 10 11 12
Thr58Asn 0,05 0,50 0,02 0,03 0,10 0,03
Thr58Glu + - - - - 0,20 0,02

Asn61Glu

EDTA™" - - 2,90 2,90 - -
citrat sodny - - - - 2,90 2,90
alkyl(s 12 at.
uhliku)benzen-

sulfonat sod-

ny 1,95 - 1,95 - 1,95 -
alkyl(s 12 at.

uhliku)sulfat

sodny - 2,20 - 2,20 - 2,20
(ethoxy)sulfat

(s 12 at. uhli-

ku) sodny*** - 2,20 - 2,20 - 2,20
dimethylamin-

oxid (s 12 at.

uhliku) - 0,50 - 0,50 - 0,50
kumensulfonat

sodny 1,30 - 1,30 - 1,30 -
hexylkarbitol*** 6,30 6,30 6,30 6,30 6,30 6,30
voda™**** doplnit do 100 % hmotn.

dek

tetrasodna sil ethylendiamindioctové kyseliny

dode ke

monohexylether diethylenglykolu

e de e de

vSechny prost¥edky maji pH upraveno na hodnotu 7

V p¥ikladech 7 a¥ 10 lze varianty subtilisinu Carlsberg
uvedehé v tabulkdach 3 a¥ 36, mimo Jjiné, substituovat za
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Thr58Asn s v podstat® podobnymi vysledky.

V p¥ikladech 11 a¥ 12 se jakékoliv kombinace variant sub-
tilisinu carlsberg uvedené v tabulkach 3 aZ 36, mimo jiné, sub-
stituuji za Thr58Asn a Thr58Gln + Asné6lGlu s Vv podstat& podob-
nymi vysledky.

P¥iklady 13 aZ 18

Sprejové prost¥edky pro &ist&ni tvrdych povrchu a pro odstrafio-
vani plisni v domdcnosti

sloZka p¥iklad &.:
i3 14 15 16 17 18
Val94Ala 0,50 0,05 0,60 0,30 0,20 0,30

Leul25Asn +
Glyl26Pro +

Ser129Glu - - - - 0,30 0,10
oktylsulfat

sodny 2,00 2,00 2,00 2,00 2,00 2,00
dodecylsulfat

sodny 4,00 4,00 4,00 4,00 4,00 4,00
hydroxid sodny 0,80 0,80 0,80 0,80 0,80 0,80
k¥emi&itan (Na) 0,04 0,04 0,04 0,04 0,04 0,04
parfém 0,35 0,35 0,35 0,35 0,35 0,35
voda doplnit do 100 % hmotn.

Produkt ma pH kolem 7.

V p¥ikladech 13 a% 16 lze varianty subtilisinu Carlsberg
uvedené v tabulkdch 3 a¥ 36, mimo Jjiné, substituovat =za
vVal94Ala s v podstat® podobnymi vysledky.

V p¥ikladech 17 a¥ 18 se jakékoliv kombinace variant sub-
tilisinu Carlsberg uvedené v tabulkach 3 a% 36, mimo jiné, sub-
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stituuji za Val94Ala a Leul25Asn + Glyl26Pro + Serl29Glu s Vv
podstat& podobnymi vysledky.

Prost¥edky pro myti néadobi

V jiném provedeni podle p¥edloZeného vyndlezu prost¥edky
pro myti nadobi obsahuji jednu nebo vice variant enzymu podle
pFfedlo¥eného vyndlezu. Pojem "prost¥edek pro myti nddobi" tak,
jak se zde pouZivd, znamend vsechny formy prost¥edku pro &is-
t3ni nadobi v&etn&, ale bez omezeni na n&, granulovanych a ka-
palnych forem. Provedeni prost¥edku pro myti nadobi podle
p¥edlo¥eného vyndlezu je ilustrovano ndsledujicimi p¥iklady.



P¥iklady 19 a%Z 24

Prost¥edky pro myti néadobi
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sloZka p¥iklad &.:
19 20 21 22 23 24
Glyl153Asn 0,05 0,50 0,02 0,40 0,10 0,03
Alal86Asp +
Phel88Gln - - - - 0,40 0,02

N-methylgluka-

mid s 12 aZ 14

atomy uhliku 0,90 0,90 0,90 0,90 0,90 0,90
ethoxy(1l)sul-

fat s 12

atomy uhliku 12,00 12,00 12,00 12,00 12,00 12,00
2-methylunde-

kanova kys. 4,50 4,50 4,50 4,50 4,50 4,50
ethoxy(2)kar-

boxylat s 12

atomy uhliku 4,50 4,50 4,50 4,50 4,50 4,50
alkohol(s 12

atomy uhliku)-

ethoxylat 3,00 3,00 3,00 3,00 3,00 3,00
aminoxid s 12

atomy uhliku 3,00 3,00 3,00 3,00 3,00 3,00
kumensulfonat

sodny 2,00 2,00 2,00 2,00 2,00 2,00
ethanol 4,00 4,00 4,00 4,00 4,00 4,00
ho¥e&naté ionty 0,20 0,20 0,20 0,20 0,20 0,20

(jako MgcCl,)
vdpenaté ionty 0,40 0,40 0,40 0,40 0,40 0,40

(jako cCacCl,)
voda doplnit do 100 % hmotn.

Produkt ma pH upraveno na hodnotu 7.
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V prikladech 19 a¥ 22 lze varianty subtilisinu Carlsberg
uvedené v tabulkdch 3 a% 36, mimo Jjiné, substituovat za

Glyl53Asn s v podstat& podobnymi vysledky.

V pFikladech 23 a%¥ 24 se jakékoliv kombinace variant sub-
tilisinu Carlsberg uvedené v tabulkdch 3 a% 36, mimo jiné, sub-
stituuji za Glyl53Asn a Alal86Asp + Phel88Gln s v podstat& po-
dobnymi vysledky.

Prost¥edky pro &isté&ni latek

V jiném provedeni podle p¥edloZeného vynalezu prost¥edky
pro &ist&ni l4tek obsahuji jednu nebo vice variant enzymu podle
pr¥edlo¥eného vyndlezu. Pojem "prost¥edek pro gist&ni latek"
tak, jak se zde pouZivd, se tykd vsech forem detergentnich
prost¥edkd pro &ist&ni latek, v&etn&, ale bez omezeni na né&,
granulovanych a kapalnych prost¥edki a prostfedkid ve formé
kostek. Vyhodnymi prost¥edky pro &ist&ni latek jsou ty pro-
st¥edky, které jsou v kapalné formé.

Granulované prost¥edky pro &ist&ni latek

Granulované prost¥edky pro &ist&ni latek podle p¥edloZené-
ho vyndlezu obsahuji efektivni mnoZstvi jedné nebo vice variant
enzymu podle p¥edloZeného vyndlezu, s vyhodou 0,001 a¥Z 10, vy-
hodn&ji 0,005 a¥ 5, vyhodn&ji 0,01 a% 1 % hmotn. aktivniho en-
zymu z hmotnosti prost¥edku. Vedle jedné nebo vice variant en-
zymu granulované prost¥edky pro Cist&ni latek typicky obsahuji
alespoit jedno povrchov& aktivni &inidlo, jednu nebo vice sta-
vebnich slo¥ek a v n&kterych p¥ipadech b&lici &inidlo.

Provedeni granulovanych prost¥edku pro &ist&ni latek podle
predloZeného vyndlezu je ilustrovdno nadsledujicimi p¥iklady.
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P¥iklady 25 aZ 28

Granulovany prost¥edek pro &ist&ni latek

p¥iklad &.:
sloZka
25 26 27 28
Pro200Asn 0,10 0,20 0,03 0,05
Gly203Asp + Tyr205Ala + Tyr208Ser - - 0,02 0,05
linearni alkyl(se 13 atomy uhliku)-
benzensulfonat 22,00 22,00 22,00 22,00
fosfat (jako sodna sul trifosfo-
re¢nanu) 23,00 23,00 23,00 23,00
uhli&itan sodny 23,00 23,00 23,00 23,00
k¥emic¢itan sodny 14,00 14,00 14,00 14,00
zeolit 8,20 8,20 8,20 8,20
chelata®ni &inidlo (diethylentri-
aminpentaoctovd kyselina) 0,40 0,40 0,40 0,40
siran sodny 5,50 5,50 5,50 5,50
voda doplnit do 100 % hmotn.

V p¥ikladech 25 a¥ 26 lze varianty subtilisinu Carlsberg

uvedené v tabulkdch 3 a%¥ 36, mimo jiné,
Pro200Asn s v podstat® podobnymi vysledky.

substituovat za

V p¥ikladech 27 a¥ 28 se jakékoliv kombinace variant sub-

tilisinu Carlsberg uvedené v tabulkdch 3 a% 36, mimo jiné sub-
stituuji za Pro200Asn a Gly203Asp + Tyr205Ala + Tyr208Ser s Vv

podstat& podobnymi vysledky.



P¥iklady 29 a%Z 32

Granulovany prost¥edek pro &ist&ni latek

p¥iklad &.:
sloZka
29 30 31 32
Pro200Asn + Ala202Asn + Val204Gly +
Asn2l11Asp + Thr219Gly 0,10 0,20 0,03 0,05
Leu95Gly + GlY203Pro - - 0,02 0,05
alkyl(s 12 atomy uhliku)-

benzensulfonat 12,00 12,00 12,00 12,00
zeolit A (1 aZ 10 um) 26,00 26,00 26,00 26,00
2-butyloktanovd kyselina 4,00 4,00 4,00 4,00
sodnd sul sekunddrniho (2,3)alkyl-

(s 12 a¥ 14 atomy uhliku)sulfatu 5,00 5,00 5,00 5,00
citrdat sodny 5,00 5,00 5,00 5,00
optické zjastiovadlo 0,10 0,10 0,10 0,10
siran sodny 17,00 17,00 17,00 17,00
voda a minoritni sloZky doplnit do 100 % hmotn.

V p¥ikladech 29 a¥ 30 lze varianty subtilisinu Carlsberg

uvedené v tabulkach 3 a%Z 36,

mimo Jjiné,

substituovat =za

Pro200Asn + Ala202Asn + Val204Gly + Asn211Asp + Thr219Gly s v

podstat® podobnymi vysledky.

V p¥ikladech 31 a%¥ 32 se jakékoliv kombinace variant sub-

tilisinu carlsberg uvedené va tabulkdach 3 a% 36 substituuji za
Pro200Asn + Ala202Asn + Val204Gly + Asn2llAsp + Thr219Gly a
Leu95Gly + G1Y203Pro s v podstat& podobnymi vysledky.
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P¥iklady 33 aZ 36

Granulovany prost¥edek pro &ist&ni latek

p¥iklad &.:

sloZka
33 34 35 36
Thr58Gln + Asp59Glu + Leu2l16Gln 0,10 0,20 0,03 0,05
Pro200Asn + Ala202Gln + Tyr208Cys +
Thr210Pro + Tyr213Asn +
Ala214Asn + Thr219Ser - - 0,02 0,05
linedarni alkyl(se 13 atomy uhliku)-
benzensulfonat 22,00 22,00 22,00 22,00
fosfat (jako sodna sul trifosfo-
re¢nanu) 23,00 23,00 23,00 23,00
uhli¢itan sodny 23,00 23,00 23,00 23,00
k¥emi¢itan sodny 14,00 14,00 14,00 14,00
zeolit 8,20 8,20 8,20 8,20
chelata®ni &inidlo (diethylentri-
aminpentaoctovd kyselina) 0,40 0,40 0,40 0,40
siran sodny 5,50 5,50 5,50 5,50
voda doplnit do 100 % hmotn.

V p¥ikladech 33 a¥ 34 lze varianty subtilisinu Carlsberg

uvedené v tabulkach 3 a¥ 36, mimo jiné, mimo jiné, substituovat
za Thr58Gln + Asp59Glu + Leu2l6Gln s v podstaté podobnymi vy-

sledky.

V p¥ikladech 35 a%¥ 36 se jakékoliv kombinace variant sub-

tilisinu Carlsberg uvedené v tabulkach 3 a% 36 substituuji za
Thr58Gln + Asp59Glu + Leu216Gln a Pro200Asn + Ala202Gln +
Tyr208Cys + Thr210Pro + Tyr213Asn + Ala2l4Asn + Thr2l9Ser s Vv

podstat& podobnymi vysledky.
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P¥iklady 37 aZ 40

Granulovany prost¥edek pro &ist&ni latek

p¥iklad &.:

sloZka
37 38 39 40
Asp59Glu + Gly60Pro + Gly62Asn +

Gly64Gl 0,10 0,20 0,03 0,05
Leul25Ala - - 0,02 0,05
alkyl(s 12 atomy uhliku)-

benzensulfonat 12,00 12,00 12,00 12,00
zeolit A (1 a% 10 pum) 26,00 26,00 26,00 26,00
2-butyloktanovd kyselina 4,00 4,00 4,00 4,00
sodna sul sekunddrniho (2,3)alkyl-

(s 12 a% 14 atomy uhliku)sulfatu 5,00 5,00 5,00 5,00
citrat sodny 5,00 5,00 5,00 5,00
optické zjasriovadlo 0,10 0,10 0,10 0,10
siran sodny 17,00 17,00 17,00 17,00

voda a minoritni sloZky

doplnit do 100 % hmotn.

V p¥ikladech 37 aZ 38 lze varianty subtilisinu Carlsberg

uvedené v tabulkdch 3 a¥% 36, mimo jiné, mimo jiné, substituovat
za Asp59Glu + Gly60Pro + Gly62Asn + Gly64Gl s Vv podstaté podob-

nymi vysledky.

V p¥ikladech 39 aZ 40 se jakékoliv kombinace variant sub-

tilisinu Carlsberg uvedené va tabulkdch 3 aZ 36 substituuji za
Asp59Glu + Gly60Pro + Gly62Asn + Gly64Gl a Leul25Ala s v pod-

stat& podobnymi vysledky.
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P¥iklady 41 a 42

Granulované prost¥edky pro &ist&ni latek

p¥iklad &.:
sloZka
41 42

linedrni alkylbenzensulfonat 11,4 10,70
lojovy alkylsulfat 1,80 2,40
alkylsulfdt se 14 a% 15 atomy uhliku 3,00 3,10
7krédt ethoxylovany alkohol se 14 a% 15 atomy

uhliku 4,00 4,00
11krat ethoxylovany lojovy alkohol 1,80 1,80
dispergadni &inidlo 0,07 0,1
silikonova kapalina 0,80 0,80
citriat trojsodny 14,00 15,00
kyselina citronova 3,00 2,50
zeolit 32,50 32,10
kopolymer kyseliny maleinové s kys. akrylovou 5,00 5,00
diethylentriaminpentamethylenfosfonova kys. 1,00 0,20
Gly127Glu + Asnl62Glu + Phel88Met + Ala202Gly +

Gly203Ser + Gly218Asn 0,30 0,30
lipasa 0,36 0,40
amylasa 0,30 0,30
k¥emi&itan sodny 2,00 2,50
siran sodny 3,50 5,20
polyvinylpyrrolidon 0,30 0,50
perboritan 0,5 1
fenolsulfonat 0,1 0,2
peroxidasa 0,1 0,1

minoritni sloZky doplnit do 100
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P¥iklady 43 a 44

Granulované prost¥edky pro &ist&ni latek

p¥iklad &.:

sloZka
43 44

linedrni alkyl(s 12 at. uhliku)benzensulfonat 6,5 8,0
siran sodny 15,0 18,0
zeolit A 26,0 22,0
nitriltriacetat sodny 5,0 5,0
polyvinylpyrrolidon 0,5 0,7
tetraacetylethylendiamin 3,0 3,0
kyselina borita 4,0 -
perboritan 0,5
fenolsulfonat 0,1 '
Gly218Glu + Thr219Glu 0,4

plnidla (nap¥. k¥emi&itany, uhli&itany,
parfémy, voda)

doplnit do 100
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P¥iklad 45

Kompaktni granulovany prost¥edek pro &ist&ni latek

sloZky % hmotn.
alkylsulfat 8,0
alkylethoxysulfat 2,0
sm&s 3krat a 7krat ethoxylovanych alkoholu s

25 a 45 atomy uhliku 6,0
amid mastné polyhydroxykyseliny 2,5
zeolit 17,0
vrstevnaty k¥emiditan/citrat 16,0
uhliditan 7,0
kopolymer kyseliny maleinové s kyselinou akrylovou 5,0
polymer uvolifiujici usSpinéni 0,4
karboxymethylcelulosa 0,4
poly(4-vinylpyridin)-N-oxid 0,1
kopolymer vinylimidazolu a vinylpyrrolidonu 0,1
PEG2000 0,2
Pro209Glu 0,5
lipasa 0,2
celulasa 0,2
tetraacetylethylendiamin 6,0
peruhlig¢itan 22,0
ethylendiamindijantarovd kyselina 0,3
potladovatel p&né&ni 3,5

dvojsodna sul 4,4’-bis(2-morfolino-4-anilino-1,3,5-
triazin-6-ylamino)stilben-2,2’-disulfonové kyseliny 0,25
disodium-4,4’-bis(2-sulfostyryl)bifenyl 0,05

voda, parfém a minoritni sloZky do 100
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P¥iklad 46

Granulovany prost¥edek pro &ist&ni 1l4tek

sloZka % hmotn.
linedrni alkylbenzensulfonat 7,6
alkylsulfdt se 16 aZ 18 atomy uhliku 1,3

7krat ethoxylovany alkohol se 14 a% 15 atomy uhliku 4,0
kokosovy alkyl-dimethyl-hydroxyethyl-amoniumchlorid 1,4

disperga®ni &inidlo 0,07
silikonova kapalina 0,8
citrat trojsodny 5,0
zeolit 4A 15,0
kopolymer kyseliny maleinové a kyseliny akrylové 4,0
diethylentriaminpentamethylenfosfonovd kyselina 0,4
perboritan 15,0
tetraacetylethylendiamin 5,0
smektitovd hlinka 10,0
poly(oxyethylen) (mol. hmotn. 300 000) 0,3
Thr58Pro + Glyé64Ser + Thré65Gly 0,4
lipasa 0,2
amylasa 0,3
celulasa 0,2
k¥emi&itan sodny 3,0
uhli&itan sodny 10,0
karboxymethylcelulosa 0,2
zjastiovaci ¢inidla 0,2

voda, parfém, a minoritni sloZky do 100
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P¥iklad 47

Granulovany prost¥edek pro &ist&ni latek

sloZka % hmotn.
linedrni alkylbenzensulfonat 6,92
lojovy alkylsulfat 2,05

7kriat ethoxylovany alkohol se 14 aZ 15 atomy uhliku 4,4
3krat ethoxylovany alkyl(s 12 a% 15 atomy uhliku)-

ethoxysulfat 0,16
zeolit 20,2
citrat 5,5
uhli&itan 15,4
k¥emi&itan 3,0
kopolymer Kyseliny maleinové s Kyselinou akrylovou 4,0
karboxymethylcelulasa 0,31
polymer uvoliujici usSpiné&ni 0,30
Valo4Gln + Serl00Glu 0,2
lipasa 0,36
celulasa 0,13
tetrahydrat perboritanu 11,64
monohydrat perboritanu 8,7
tetraacetylethylendiamin 5,0
diethylentriaminpentamethylfosfonovd kyselina 0,38
siran ho¥e&naty 0,40
zjastiovaci &inidlo 0,19
parfém, silikon, potlalovatelé pé&né&ni 0,85
minoritni sloZky do 100

Kapalné prost¥edky pro &ist&ni léatek

Kapalné prost¥edky pro &ist&ni latek podle p¥edloZeného
vyndlezu obsahuji efektivni mnoZstvi jedné nebo vice variant
enzymu podle predloZeného vyndlezu, s vyhodou od 0,005 do 5,
vyhodn&ji od 0,01 do 1 % hmotn. aktivniho enzymu z hmotnosti
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prost¥edku. Tyto kapalné prost¥edky pro isténi 1l4atek dale
typicky obsahuji aniontové povrchové aktivni &inidlo, mastnou
kyselinu, ve vod& rozpustnou detergentni stavebni sloZku a

vodu.

Provedeni kapalného prost¥edku pro &ist&ni latek podle
p¥edloZeného vyndlezu je ilustrovdno ndsledujicimi p¥iklady.

P¥iklady 48 a% 52

Kapalné prost¥edky pro &ist&ni latek

p¥iklad &.:
sloZka
48 49 50 51 52

Leul25Ala + Glyl26Glu 0,05 0,03 0,30 0,03 0,10
Glyl53Glu + Ilel64Ala - - - 0,01 0,20
sodnd sul alkyl(s 12 a% 14

atomy uhliku)sulfatu sod-

ného 20,00 20,00 20,00 20,00 20,00
2-butyloktanova kyselina 5,00 5,00 5,00 5,00 5,00
citrat sodny 1,00 1,00 1,00 1,00 1,00
alkohol(s 10 atomy uhliku)-

ethoxylat (3) 13,00 13,00 13,00 13,00 13,00
monoethanolamin 2,50 2,50 2,50 2,50 2,50
voda/propylenglykol /ethanol

(100:1:1) doplnit do 100 % hmotn.

V prikladech 48 a% 50 lze varianty subtilisinu Carlsberg
uvedené v tabulkdch 3 a¥ 36, mimo Jjiné, substituovat =za
Leul25Ala + Glyl26Glu s v podstat® podobnymi vysledky.

V p¥ikladech 51 a¥ 52 se jakékoliv kombinace variant sub-
tilisinu Carlsberg uvedené v tabulkdch 3 a% 36 substituuji za
Leul25Ala + Glyl26Glu a Glyl53Glu + Ilel64Ala s v podstatd
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podobnymi vysledky.

P¥iklady 53 a% 57

Kapalné prost¥edky pro &isté&ni latek

p¥iklad &.:
sloZka
53 54 55 56 57
Phel88Ser 0,05 0,03 0,30 0,03 0,10
Alal86Gln + Ser187Glu +
Phel88Asp - - - 0,01 0,20

sodnd sul alkyl(s 12 a% 14

atomy uhliku)sulfdatu sod-

ného 20,00 20,00 20,00 20,00 20,00
2-butyloktanova kyselina 5,00 5,00 5,00 5,00 5,00
citrat sodny 1,00 1,00 1,00 1,00 1,00
alkohol(s 10 atomy uhliku)-

ethoxyldt (3) 13,00 13,00 13,00 13,00 13,00
monoethanolamin 2,50 2,50 2,50 2,50 2,50
voda/propylenglykol /ethanol

(100:1:1) doplnit do 100 % hmotn.

V pt*ikladech 53 a¥ 55 lze varianty subtilisinu Carlsberg
uvedené v tabulkdch 3 a¥ 36, mimo jiné, substituovat =za
Phel88Ser s v podstaté& podobnymi vysledky.

V p¥ikladech 56 a% 57 se jakékoliv kombinace variant sub-
tilisinu Carlsberg uvedené v tabulkdch 3 a% 36 substituuji za
Phel88Ser a Alal86Gln + Ser187Glu + Phel88Asp s v podstaté& po-
dobnymi vysledky.
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P¥iklady 58 a 59

Kapalny prost¥edek pro &ist&ni latek

ptiklad &.:
sloZka

58 59

alkenyl(s 12 a¥ 14 atomy uhliku)jantarova kys. 3,0 8,0

monohydrat kyseliny citronové 10,0 15,0
alkylsulfat s 12 aZ 15 atomy uhliku sodny 8,0 8,0
2krat ethoxylovany sulfat sodny alkoholu

s 12 a¥ 15 atomy uhliku - 3,0
7krat ethoxylovany alkohol s 12 a%Z 15 at. uhliku - 8,0
5krdt ethoxylovany alkohol s 12 a¥Z 15 at. uhliku 8,0 -
diethylentriaminpenta(methylenfosfonovd) kys. 0,2 -
kyselina olejova 1,8 -
ethanol 4,0 4,0
propandiol 2,0 2,0
Thr58Ser + Serl00Asp + Ilelé64Met + Tyr205Ala 0,2 0,2
polyvinylpyrrolidon 1,0 2,0
potladovatel pé&néni 0,15 0,15
NaOH do pH 7,5
perboritan 0,5 1
fenolsulfonat 0,1 0,2
peroxidasa 0,4 0,1
voda a minoritni sloZky doplnit do 100

V p¥ikladech 58 a 59 lze varianty subtilisinu Carlsberg
uvedené v tabulkdch 3 a%¥ 36, mimo jiné, substituovat =za
Thr58Ser + Serl100Asp + Ilel64Met + Tyr205Ala s v podstat& po-
dobnymi vysledky.
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P¥iklady 60 aZ 62
Kapalné prost¥edky pro &ist&ni latek

p¥iklad &.:

sloZka
60 61 62
kyselina citronova 7,10 3,00 3,00
mastnd Kkyselina 2,00 - 2,00
ethanol 1,93 3,20 3,20
kyselina boritd 2,22 3,50 3,50
monoethanolamin 0,71 1,09 1,09
1,2-propandiol 7,89 8,00 8,00
kumensulfondt sodny 1,80 3,00 3,00
mraven¢an sodny 0,08 0,08 0,08
NaOH 6,70 3,80 3,80
silikonové protip&nivé &inidlo 1,16 1,18 1,18
Asn61Glu 0,0145 - -
Tyrl03Cys + Glyl56Glu + ALa202Gln +
Thr212Gly + Leu216Gln - 0,0145 -
Glyl05Asn + Glyl26Ser + Serl60Glu +
Thri6lAsn + Tyr205Val + Gly218Asn - - 0,0145
lipasa 0,200 0,200 0,200
celulasa - 7,50 7,50
polymerni odstratiovad uspin&ni 0,29 0,15 0,15
protip&nivd &inidla 0,06 0,085 0,085
zjastiovaci &inidlo Brightener 36 0,095 - -
Zjastiovaci &inidlo Brightener 3 - 0,05 0,05
alkybenzensulfonova kyselina s 12 atomy
uhliku 9,86 - -
sulfat alkyl(s 12 a% 15 atomy uhliku)po-
lyethoxyldtu (2,5) 13,80 18,00 18,00
glukosamid s 12 atomy uhliku - 5,00 5,00
alkyl(s 12 a% 13 atomy uhliku)polyetho-
ethoxylat (9) 2,00 2,00 2,00

voda, parfém a minoritni sloZky

doplnit do 100
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Prost¥edky pro &ist&ni ldatek ve form& kostek

Prost¥edky pro &ist&ni latek ve form& kostek podle pfedlo-
¥Yeného vyndlezu vhodné pro ru&ni prani uspin&nych latek obsahu-
ji efektivni mno¥stvi jedné nebo vice variant enzymi, s vyhodou
od 0,001 do 10, vyhodn&ji od 0,01 do 1 % hmotn. z hmotnosti
prostf¥edku.

Provedeni prost¥edku pro &ist&ni ldtek ve form& kostek po-
dle p¥edloZeného vyndlezu je ilustrovédno ndsledujicimi p¥ikla-

dy.
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P¥iklady 63 aZ 66

Prost¥edky pro &ist&ni latek ve form& kostek

p¥iklad &.:

sloZka
63 64 65 66

Thr207Glu 0,3 - ’ 0,02
Leul25Ile + Serl31Glu - - ’ 0,03
sodna sul alkyl(s 12 a% 16

atomy uhliku)sulfatu 20,00 20,00 20,00 20,00
N-methylglukamid s 12 aZ 14 atomy

uhliku 5,0 5,0 5,0 5,00
alkyl(s 11 a% 13 atomy uhliku)-

benzensulfonat sodny 10,0 10,0 10,0 10,00
uhli&itan sodny 25,0 25,0 25,0 25,00
difosfore&nan sodny 7,0 7,0 7,0 7,00
trifosfore¢nan sodny 7,0 7,0 7,0 7,00
zeolit A (0,1 aZ 10 pum) 5,0 5,0 5,0 5,00
karboxymethylcelulosa 0,2 0,2 0,2 0,20
polyakrylat (mol. hmotn. 1400) 0,2 0,2 0,2 0,20
kokosovy monoethanolamid 5,0 5,0 5,0 5,00
zjastiovaci &inidlo, parfém 0,2 0,2 0,2 0,20
siran vapenaty 1,0 1,0 1,0 1,00
siran ho¥elnaty 1,0 1,0 1,0 1,00
voda 4,0 4,0 4,0 4,00
plnidlo” doplnit do 100 % hmotn.

* Vybere se z vhodnych materidll, jako je CaCO;, talek, hlinka,

k¥emi&itany a podobné.

V p¥ikladech 63 a¥ 64 se varianty subtilisinu Carlsberg

uvedené v tabulkach 3 a% 36,

Thr207Glu s v podstat& podobnymi vysledky.

mimo Jjin§,

substituuiji za
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V p¥ikladech 65 a¥ 66 se jakékoliv kombinace variant sub-
tilisinu Carlsberg uvedené v tabulkdch 3 aZ 36, mimo jiné, sub-
stituuji za Thr207Glu a Leul25Ile + Serl131Glu s v podstaté& po-
dobnymi vysledky.

P¥iklady 67 aZ 70

Prost¥edky pro &ist&ni latek ve form& kostek

p¥iklad &.:

sloZka
67 68 69 70

Pro200Ser + Ala214Gly + Asn217Glu 0,3 - 0,1 0,02
Glyl0lAsp+ Alal28Asp + Serl55Asp +

Ser187Asp + Thr207Gly +

Thr212G1ln - 0,3 0,4 0,03
sodnd sul alkyl(s 12 a% 16

atomy uhliku)sulfatu 20,00 20,00 20,00 20,00
N-methylglukanid s 12 a%Z 14 atomy

uhliku 5,0 5,0 5,0 5,00
alkyl(s 11 aZ 13 atomy uhliku)-

benzensulfonat sodny 10,0 10,0 10,0 10,00
uhlicditan sodny 25,0 25,0 25,0 25,00
difosforenan sodny 7,0 7,0 7,0 7,00
trifosfore&nan sodny 7,0 7,0 7,0 7,00
zeolit A (0,1 aZ 10 pum) 5,0 5,0 5,0 5,00
karboxymethylcelulosa 0,2 0,2 0,2 0,20
polyakrylat (mol. hmotn. 1400) 0,2 0,2 0,2 0,20
kokosovy monoethanolamid 5,0 5,0 5,0 5,00
zjastiovaci &inidlo, parfém 0,2 0,2 0,2 0,20
siran vdpenaty 1,0 1,0 1,0 1,00
siran ho¥e&naty 1,0 1,0 1,0 1,00
voda 4,0 4,0 4,0 4,00
plnidlo* doplnit do 100 % hmotn.

* Vybere se z vhodnych materialli, jako je CaCO,, talek, hlinka,
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k¥emi&itany a podobné&.

V p¥ikladu 67 se varianty subtilisinu Carlsberg uvedené
v tabulkdch 3 a¥ 36, mimo jiné, substituuji za Pro200Ser +
Ala214Gly + Asn2l17Glu s v podstaté podobnymi vysledky.

V p¥ikladu 68 se varianty subtilisinu Carlsberg uvedeneé
v tabulkdch 3 a¥ 36, mimo jiné, substituuji za Pro200Ser +
Ala214Gly + Asn217Glu a GlylOlAsp + Alal28Asp + Serl55Asp +
Ser187Asp + Thr207Gly + Thr212Gln s V podstat& podobnymi
vysledky.

V p¥ikladech 69 a%¥ 70 se jakékoliv kombinace variant sub-
tilisinu Carlsberg uvedené v tabulkach 3 a% 36, mimo jiné, sub-
stituuji za Val203Glu a Glyl00Glu + Ile207Ser s Vv podstaté& po-
dobnymi vysledky.

Dalsi Cistici prost¥edky

Vedle shora uvedenych prost¥edku pro &ist&ni tvrdych povr-
chi, pro myti nddobi a pro &ist&ni latek mi¥e byt do ruznych
disticich prost¥edki, kde je Zadouci hydrolyza nerozpustného
substratu, zahrnuta jedna nebo vice variant enzymiu. Mezi takové
dalsi &istici prost¥edky pat¥i, ale bez omezeni jenom na tyto,
ordlni Sistici prost¥edky, prost¥edky pro &ist&ni zubnich pro-
téz a prost¥edky pro &ist&ni kontaktnich &odek.

Oralni &istici prost¥edky

V jiném provedeni podle p¥edloZeného vyndlezu se do pro-
st¥edkd uZitednych pro odstrafiovani proteinovych znedisté&nin
ze zubt nebo zubnich protéz zahrne farmaceuticky p¥ijatelné
mno¥stvi jedné nebo vice variant enzymu podle p¥edloZeného vy-
ndlezu. Pojem "ordlni ¥istici prost¥edky" tak, jak je zde pou-
¥ivan, znamend prost¥edky pro &isté&ni zubu, zubni pasty, zubni
gely, zubni prasky, ustni vody, ustni spreje, ustni gely, Zvy-
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kaci gumy, pastilky, séa&ky, tablety, biogely, profylaktické

pasty, zubni 1é%ivé roztoky a podobné. Oralni &istici prost¥ed-
ky podle p¥edloZeného vyndlezu s vyhodou obsahuji od 0,0001 do
20 % hmotn. jedné nebo vice variant enzymu podle p¥edloZeného
vyndlezu, vyhodn&ji od 0,001 do 10 % hmotn., jest& vyhodné&iji
od 0,01 % do 5 % hmotn. z hmotnosti prost¥edku, a famaceuticky
p¥ijatelny nosi&. Pojem "farmaceuticky p¥ijatelny" tak, jak se
zde pou%ivd, znamend, Ze 1léZiva latka, 1é¢ivy p¥ipravek nebo
inertni slo¥ky, které tento pojem popisuje, jsou vhodné pro po-
u¥iti v kontaktu s tkédndmi &lov&ka a niZsich ¥ivo&ichu bez ne-
pat¥i®né toxicity, nesluCitelnosti, nestability, drdZd&ni, a-
lergické odpov&di a podobnych, p¥i oduvodn&ném pom&ru prospé&ch/
/riziko.

Farmaceuticky p¥ijatelné ordlni &istici nosné sloZky ordl-
nich &isticich sloZek budou v ordlnich Zisticich prost¥edcich
typicky obvykle obsaZeny v mnoZstvi od 50 do 99,99 % hmotn.,
s vyhodou 65 a¥ 99,99, vyhodn&ji 65 aZ 99 % hmotn. z celkové
hmotnosti prost¥edku.

Farmaceuticky p¥ijatelné nosné slo¥ky a pripadné slo¥ky,
které mohou byt zahrnuty v ordlnich &isticich prost¥edcich po-
dle predlo¥eného vyndlezu, jsou dob¥e znamy odbornikum z oblas-
ti techniky. Rozmanité typy prost¥edkli, nosnych sloZek a p¥i-

padnych slo¥ek uZite&nych pro ordlni &istici prost¥edky jsou
popsany v USA patentu 5 096 700 Seibela, vydaném 17. b¥ezna
1992, v USA patentu 5 028 414 Sampathkumara, vydaném 2. Cerven-
ce 1991, a v USA patentu 5 028 415 Benedicta, Bushe a Sunberga,
vydaném 2. Zervence 1991. VSechny jsou zde uvedeny jako citace.

Provedeni ordlniho &isticiho prost¥edku podle p¥edloZeného
vyndlezu je ilustrovdno nasledujicimi p¥iklady.
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P¥iklady 71 a%Z 74
Prost¥edek pro &ist&ni zubu
sloZka p¥iklad &islo:
71 72 73 74
Thr212Gln 2,000 3,500 1,500 2,000
sorbitol (70% (hmotn.)
vodny roztok 35,000 35,000 35,000 35,000
PEG-6" 1,000 1,000 1,000 1,000
k¥emi&itanové dentdlni™*
abrasivo 20,000 20,000 20,000 20,000
fluorid sodny 0,243 0,243 0,243 0,243
oxid titanid&ity 0,500 0,500 0,500 0,500
sodnd sul sacharinu 0,286 0,286 0,286 0,286

alkylsulfdat sodny (27,9%
(hmotn.) vodny roztok) 4,000 4,000 4,000 4,000

ochucovaci &inidlo 1,040 1,040 1,040 1,040
karboxyvinylovy™ po-

lymer 0,300 0,300 0,300 0,300
karegenan**** 0,800 0,800 0,800 0,800
voda doplnit do 100 % hmotn.

*

PEG-6 znamend polyethylenglykol s mol. hmotn. 600.
** VysrdZeny oxid k¥emi&ity identifikovany jako Zeodent 119 od
J.M.Hubera.

Carbopol od B.F.Goodrich Chemical Company.

e

e e de.

Karagenan Iota od Hercules Chemical Company.

V p¥ikladech 71 a¥ 74 lze varianty subtilisinu Carlsberg
uvedené v tabulkdach 3 a%¥ 36, mimo jiné, substituovat =za
Thr212Gln v podstaté& podobnymi vysledky.
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P¥iklady 75 aZ 78
Prost¥edek tustni vody
sloZka p¥iklad &islo:

75 76 77 78
Val204Asn + Thr215Asn 3,00 7,50 1,00 5,00
SDA 40 alkohol 8,00 8,00 8,00 8,00
ochucovaci &¢inidlo 0,08 0,08 0,08 0,08
emulgadni ¢indilo 0,08 0,08 0,08 0,08
fluorid sodny 0,05 0,05 0,05 0,05
glycerin 10,00 10,00 110,00 10,00
sladidlo 0,02 0,02 0,02 0,02
kyselina benzoové 0,05 0,05 0,05 0,05
hydroxid sodny 0,20 0,20 0,20 0,20
barvivo 0,04 0,04 0,04 0,04
voda doplnit do 100 % hmotn.

V p¥ikladech 75 a¥ 78 se varianty subtilisinu Carlsberg
uvedené v tabulkdch 3 a¥ 36, mimo jiné, substituuji za
Val204Asn + Thr215Asn s v podstat& podobnymi vysledky.
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Prost¥edek ve form& pastilky
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sloZka p¥iklad ¢&islo:
79 80 81 82

Tr65Asp + Thrl32Glu +

Asnl54Asp + Thr212Glu +

Leu216Gly + Asn2l7Ser 0,01 0,03 0,10 0,02
sorbitol 17,50 1i7,%50 17,50 17,50
manitol i7,%50 17,50 17,50 17,50
skrob 13,60 13,60 13,60 13,60
sladidlo 1,20 1,20 1,20 1,20
ochucovaci &inidlo 11,70 11,70 11,70 11,70
barvivo 0,10 0,10 0,10 0,10
kuku¥i&ny sirup doplnit do 100 % hmotn.

V p¥ikladech 79 aZ 82 lze varianty subtilisinu Carlsberg
uvedené v tabulkach 3 a% 36, mimo jiné, substituovat za Trp5Asp
+ Thrl32Glu + Asnl54Asp + Thr212Glu + Leu2l16Gly + Asn2l7Ser s

v podstat& podobnymi vysledky.
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P¥iklady 83 aZ 86

Prost¥edek ve form& Zvykalky

sloZka p¥iklad &islo:

83 84 85 86
Tyrl03Ala 0,03 0,02 0,10 0,05
krystaly sorbitolu 38,44 38,40 38,40 38,40
zdklad p¥irodni gumy”

Paloja-T 20,00 20,00 20,00 20,00
sorbitol (70% vodny roztok) 22,00 22,00 22,00 22,00
manitol 10,00 10,00 10,00 10,00
glycerin 7,56 7,56 7,56 7,56
ochucovaci ¢&inidlo 1,00 1,00 1,00 1,00

* doddvan L.A.Dreyfus Company

V p¥ikladech 83 a¥ 86 lze varianty subtilisinu Carlsberg
uvedené v tabulkdch 3 a¥ 36, mimo 3jiné, substituovat za
Tyr103Ala v podstat& podobnymi vysledky.

Prost¥edky pro &ist&ni zubnich protéz

V jiném provedeni podle p¥edloZeného vyndlezu prost¥edky
pro &ist&ni zubnich protéz mimo ustni dutinu obsahuji jednu ne-
bo vice variant enzymu. Tyto prost¥edky pro &ist&ni zubnich
protéz obsahuji efektivni mnoZstvi jedné nebo vice variant en-
zymi, s vyhodou od 0,0001 do 50 % hmotn. jedné nebo vice vari-
ant enzymi, vyhodn&ji od 0,001 % do 35 %, jesSt& vyhodné&ji od
0,01 % do 20 % hmotn. z hmotnosti prost¥edku, a nosi& pro &is-
t&ni zubni protézy. V oblasti techniky Jjsou dob¥e znamy ruzné
formy prost¥edku pro &ist&ni zubnich protéz, jako jsou eferves-
centni tablety a podobné (viz nap¥iklad USA patent 5 055 305
Younga, ktery ije zde zahrnut jako citace). Obvykle obsahuji
jednu nebo vice variant enzymi pro odstraiiovani proteinovych
skvrn ze zubnich protéz.



Provedeni prost¥edku pro &isté&ni zubnich protéz podle

predlo¥eného vyndlezu je ilustrovano nasledujicimi p¥iklady.

P¥iklady 87 aZ 90

Dvouvrstvad efervescentni tableta pro &ist&ni zubnich protéz
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sloZka p¥iklad Cislo:
87 88 89 90

kyselda vrstva:
Leu2lé6Pro 1,0 1,5 0,01 0,05
kyselina vinna 24,0 24,0 24,00 24,00
uhli&itan sodny 4,0 4,0 4,00 4,00
kyselina sulfamova 10,0 10,0 10,00 10,00
PEG 20,000 4,0 4,0 4,00 4,00
hydrogenuhli&itan sodny 24,5 24,5 24,50 24,50
persiran draselny 15,0 15,0 15,00 15,00
pyrofosfore&nan sodny 7,0 7,0 7,00 7,00
pyrogenni oxid k¥emi&ity 2,0 2,0 2,00 2,00
TAED* 7,0 7,0 7,00 7,00
ricinoleylsulfosukcinat 0,5 0,5 0,50 0,50
ochucovaci &inidlo 1,0 1,0 1,00 1,00
alkalickd vrstva:
monohydrédt perboritanu

sodného 32,0 32,0 32,00 32,00
hydrogenuhli&itan sodny 19,0 19,0 19,00 19,00
EDTA 3,0 3,0 3,00 3,00
trifosfore&nan sodny 12,0 12,0 12,00 12,00
PEG 20,000 2,0 2,0 2,00 2,00
persiran draselny 26,0 26,0 26,00 26,00
uhli¢itan sodny 2,0 2,0 2,00 2,00
pyrogenni oxid k¥emi&ity 2,0 2,0 2,00 2,00
barvivo/ochucovaci &inidlo 2,0 2,0 2,00 2,00

* Tetraacetylethylendiamin
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V p¥ikladech 87 a% 90 se varianty subtilisinu Carlsberg
uvedené v tabulkdch 3 a%¥ 36, mimo jiné, substituuji =za
Leu216Pro s v podstat& podobnymi vysledky.

Prost¥edky pro &ist&ni kontaktnich &o&ek

V jiném provedeni podle p¥edloZeného vyndlezu prost¥edky
pro &ist&ni kontaktnich &o&ek obsahuji jednu nebo vice variant
enzymu podle p¥edlo¥eného vyndlezu. Tyto prost¥edky pro &isténi
kontaktnich &o&ek obsahuji G&inné mnoZstvi jedné nebo vice va-
riant enzymi, s vyhodou od 0,1 do 50, vyhodn&ji od 0,01 do 20,
jest& vyhodn&ji od 1 do 5 % hmotn. jedné nebo vice variant en-
zymu z hmotnosti prost¥edku a nosi& pro &ist&ni kontaktnich Co-
Zek. Ruzné formy prost¥edku pro &ist&ni kontaktnich olek, jako
jsou tablety, kapaliny a podobné, jsou dob¥e zndmy z oblasti
techniky (viz nap¥iklad USA patent 4 863 627 Daviese, Meakena
a Reese, vydany 5. za¥1i 1989, znovuvydany USA patent 36 672 Hu-
the, Lama a Kiraiho, znovuvydany 24. kvé&tna 1988, USA patent
4 609 493 Schidfera, vydany 2. za¥i 1986, USA patent 4 690 793
Ogunbiyiho a Smithe, vydany 1. za¥i 1987, USA patent 4 614 549
Ogunbiyiho, Riedhammera a Smithe, vydany 30. z&¥i 1986, a USA
patent 4 285 738 Ogata, vydany 25. srpna 1981; vSechny jsou zde
zahrnuty jako odkazy) a jsou obecn® vhodné pro zahrnuti jedné
nebo vice variant enzymu podle pFedloZeného vyndlezu pro
odstratiovdni proteinovych skvrn z kontaktnich &od&ek.

Provedeni prost¥edku pro &ist&ni kontaktnich &o&ek podle
p¥edloZeného vyndlezu je ilustrovdno ndsledujicimi p¥iklady.
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P¥iklady 91 a% 94

Enzymaticky roztok pro &ist&ni kontaktnich &olek

sloZka p¥iklad &islo:

91 92 93 94
Alal99Thr + Val204Gln 0,01 0,5 0,1 2,0
glukosa 50,0 50,0 50,0 50,0

neiontové povrchové& aktivni

¢inidlo (kopolymer poly-

oxyethylen/polyoxypro-

pylen) 2,00 2,0 2,0 2,0
aniontové povrchové& aktivni

ginidlo (sodnd sul suf-

rikesteru polyoxyethy-

lenalkylfenyletheru) 1,00 1,0 1,0 1,0
chlorid sodny 1,00 1,0 1,0 1,0
borax 0,30 0,3 0,3 0,3
voda doplnit do 100

V p¥ikladech 91 a%¥ 94 se varianty subtilisinu Carlsberg
uvedené v tabulkdch 3 a¥ 36, mimo Jjiné, substituuji =za
Alal99Thr + Val204Gln s v podstat& podobnymi vysledky.

I kdyZ jsou popsana p¥islusnd provedeni p¥edm&tu vyndlezu,
odbornikovi z oblasti techniky bude z¥ejmé, %e lze ud&lat ruzné
zm&ny a modifikace p¥edm&tu vyndlezu, aniZ by se tyto odchylily
od ducha a rozsahu vyndlezu. P¥ipojené patentové naroky jsou
mySleny tak, Ze pokryvaji vsSechny tyto modifikace, které jsou
v rozsahu vyndlezu.
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PATENTOVE NAROKY

Varianta subtilisinu Carlsberg s modifikovanou aminoky-
selinovou sekvenci p¥irodni aminokyselinové sekvence sub-
tilisinu calsberg, kterd obsahuje oblast prvni smyZky, ob-
last druhé smy&ky, oblast t¥eti smy&ky, oblast d&tvrté
smy&ky, oblast paté smylky a oblast Sesté smyZky, tyto
modifikované aminokyselinové sekvence obsahuji substituci
v jedné nebo ve vice polohdch v jedné nebo vice oblastech
smy&ek, p¥i &emZ

A) jestliZ%e se substituce vyskytuje v oblasti prvni
smy&ky, pak se tato substituce vyskytuje v jedné nebo ve
vice z poloh 58, 59, 60, 61, 62, 64 nebo 65, p¥i CemZ

a) JjestliZe se substituce vyskytuje v poloze

58, potom je substituujici aminokyselinou Asn, Asp,

Gln, Glu, Gly, Pro nebo Ser,

b) JjestliZe se substituce vyskytuje v poloze

59, potom je substituujici aminokyselinou Glu,

c) jestliZe se substituce vyskytuje v poloze

60, potom je substituujici aminokyselinou Asn, Asp,

Gln, Glu, Pro nebo Ser,

d) jestliZe se substituce vyskytuje v poloze

61, potom je substituujici aminokyselinou Asp, Gln,

Glu nebo Ser,

e) jestliZe se substituce vyskytuje v poloze

62, potom je substituujici aminokyselinou Asn, Asp,

Gln, Glu, Pro nebo Ser,

f) jestli¥e se substituce vyskytuje v poloze

64, potom je substituujici aminokyselinou Asn, Asp,

Gln, Glu, Pro nebo Ser, a

g) JjestliZe se substituce vyskytuje v poloze

65, potom je substituujici aminokyselinou Asn, Asp,

Gln, Glu, Gly nebo Ser,

B) jestliZe se substituce vyskytuje v oblasti druhé
smy&ky, pak se tato substituce vyskytuje v jedné nebo vice
z poloh 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104,
105 nebo 106, p¥i CemZ
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a) jestli¥e se substituce vyskytuje v poloze
94, potom je substituujici aminokyselinou Ala, Asn,
Asp, Cys, Gln, Glu, Gly, His, Met, Pro, Ser nebo
Thr,

b) Jjestli%e se substituce vyskytuje v poloze
95, potom je substituujici aminokyselinou Ala, Asn,
Asp, Cys, Gln, Glu, Gly, His, Ile, Met, Pro, Ser,
Thr nebo Val,

c) jestli¥e se substituce vyskytuje v poloze
96, potom je substituujici aminokyselinou Asn, Gln,
Glu nebo Ser,

d) JjestliZe se substituce vyskytuje v poloze
97, potom je substituujici aminokyselinou Asp nebo
Glu,

e) jestli¥e se substituce vyskytuje v poloze
98, potom je substituujici aminokyselinou Asp nebo
Glu,

f) jestli¥e se substituce vyskytuje v poloze
99, potom je substituujici aminokyselinou Asn, Asp,
Gln, Glu, Pro nebo Ser,

g) JjestliZe se substituce vyskytuje v poloze
100, potom je substituujici aminokyselinou Asp nebo
Glu,

h) jestliZe se substituce vyskytuje v poloze
101, potom je substituujici aminokyselinou Asn, Asp,
Gln, Glu, Pro nebo Ser,

i) jestli¥e se substituce vyskytuje v poloze
102, potom je substituujici aminokyselinou Asp nebo
Glu,

j) jestli%e se substituce vyskytuje v poloze
103, potom je substituujici aminokyselinou Ala, Asn,
Asp, Cys, Gln, Glu, Gly, His, Ile, Leu, Met, Pro,
Ser, Thr nebo Val,

k) jestliZe se substituce vyskytuje v poloze
104, potom je substituujici aminokyselinou Asp nebo
Glu,

1) jestli¥e se substituce vyskytuje v poloze
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105, potom je substituujici aminokyselinou Asn, Asp,
Gln, Glu, Pro nebo Ser, a
m) Jjestli¥e se substituce vyskytuje v poloze

106, potom je substituujici aminokyselinou Ala, Asn,

Asp, Cys, Gln, Glu, Gly, His, Leu, Met, Pro, Ser,

Thr nebo Val,

C) jestli¥e se substituce vyskytuje v oblasti t¥eti
smy&ky, pak se tato substituce vyskytuje v jedné nebo vice
z poloh 125, 126, 127, 128, 129, 130, 131 nebo 132, p¥i
CemZ

a) Jjestli’e se substituce vyskytuje v poloze

125, potom je substituujici aminokyselinou Ala, Asn,

Asp, Cys, Gln, Glu, Gly, His, Ile, Met, Pro, Ser,

Thr nebo Val,

b) jestli¥e se substituce vyskytuje v poloze

126, potom je substituujici aminokyselinou Ala, Asp,

Gln, Glu, Pro nebo Ser,

c) JjestliZe se substituce vyskytuje v poloze

127, potom je substituujici aminokyselinou Asn, Asp,

Gln, Glu, Pro nebo Ser,

d) jestliZe se substituce vyskytuje v poloze

128, potom je substituujici aminokyselinou Asn, Asp,

Gln, Glu, Gly, His, Pro, Ser nebo Thr,

e) jestliZe se substituce vyskytuje v poloze

129, potom je substituujici aminokyselinou Asp nebo

Glu,

f) jestli%e se substituce vyskytuje v poloze

130, potom je substituujici aminokyselinou Asn, Asp,

Gln, Glu, Pro nebo Ser,

g) JjestliZe se substituce vyskytuje v poloze

131, potom je substituujici aminokyselinou Asp nebo

Glu, a

h) jestli¥e se substituce vyskytuje v poloze

132, potom je substituujici aminokyselinou Asn, Asp,

Gln, Glu, Gly, Pro nebo Ser,

D) jestliZe se substituce vyskytuje v oblasti &tvrté
smy&ky, pak se tato substituce vyskytuje v jedné nebo vice
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z poloh 153, 154, 155, 156, 157, 158, 159, 160, 161, 162,

163, 164,

153,
Gln,

154,

165 nebo 166, p¥i &emZ

a) jestliZ’e se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asn, Asp,
Glu, Pro nebo Ser,

b) jestli%e se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asp, Gln,

Glu nebo Ser,

155,
Glu,

156,
Gln,

157,
Glu,

158,
Glu,

159,
Gln,

160,
Glu,

161,
Gln,

le2,

c) jestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asp nebo

d) jestli¥e se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asn, Asp,
Glu, Pro nebo Ser,

e) jestli¥e se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asp, Gln,
Ser,

f) jestli¥e se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asp nebo

g) jestli%e se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asn, Asp,
Glu, Pro nebo Ser,

h) jestli%e se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asp nebo

i) jestli¥e se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asn, Asp,
Glu, Gly, Pro nebo Ser,

j) jestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asp, Gln,

Glu nebo Ser,

163,
Gln,

le64,

k) jestli%e se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asn, Asp,
Glu, Gly, Pro nebo Ser,

1) jestli’e se substituce vyskytuje v poloze

potom je substituujici aminokyselinou Ala, Asn,
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nebo

165,
Gln,

166,
ASp ’
Ser,
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Cys, Gln, Glu, Gly, His, Met, Pro, Ser, Thr
Val,

m) jestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asn, Asp,
Glu, Pro nebo Ser, a

n) JjestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Ala, Asn,
Cys, Gln, Glu, Gly, His, Ile, Leu, Met, Pro,
Thr nebo Val,

E) JjestliZe se substituce vyskytuje v oblasti paté

smycky, pak se tato substituce vyskytuje v jedné nebo vice
z poloh 186, 187, 188, 189 nebo 190, p¥i &emZ

186,
Gln,

187,
Glu,

188,
Asp,
Ser,

189,
Glu,

190,
Glu,

a) jestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asn, Asp,
Glu, Gly, His, Pro, Ser a Thr,

b) Jjestli%e se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asp nebo

c) JestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Ala, Asn,
Cys, Gln, Glu, Gly, His, Ile, Leu, Met, Pro,
Thr, Tyr nebo Val,

d) JjestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asp nebo
a

e) JjestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asp nebo
a

F) jestliZe se substituce vyskytuje v oblasti Sesté

smy&ky, pak se tato substituce vyskytuje v jedné nebo vice
z poloh 199, 200, 201, 202, 203, 204, 205, 206, 207, 208,
209, 210, 211, 212, 213, 214, 215, 216, 217, 218 nebo 219,

p¥i CemZ

199,
Gln,

a) Jestli’e se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asn, Asp,
Glu, Gly, His, Pro, Ser nebo Thr,

b) JjestliZe se substituce vyskytuje v poloze
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Gln,

201,
Gln,

202,
Gln,

203,
Gln,

204,
Asp,
Thr,

205,
Asp,
Ser,

206,
Glu,

207,
Gln,

208,
Asp,
Ser,

209,
Gln,

210,
Gln,

211,
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potom je substituujici aminokyselinou Asn, Asp,
Glu, Gly nebo Ser,

c) ijestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asn, Asp,
Glu, Pro nebo Ser,

d) jestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asn, Asp,
Glu, Gly, His, Pro, Ser nebo Thr,

e) jestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asn, Asp,
Glu, Pro nebo Ser,

f) JjestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Ala, Asn,
Cys, Gln, Glu, Gly, His, Met, Pro, Ser nebo

g) Jjestli¥e se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Ala, Asn,
Cys, Gln, Glu, Gly, His, Ile, Leu, Met, Pro,
Thr nebo Val, o

h) jestli’e se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asp nebo

i) JjestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asn, Asp,
Glu, Gly, Pro nebo Ser,

j) JjestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Ala, Asn,
Cys, Gln, Glu, Gly, His, Ile, Leu, Met, Pro,
Thr nebo Val,

k) JjestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asn, Asp,
Glu, Gly nebo Ser,

1) JjestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asn, Asp,
Glu, Gly, Pro nebo Ser,

m) jestliZe se substituce vyskytuje v poloze
potom je substituujici aminokyselinou Asp, Gln,
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Glu nebo Ser,
n) Jjestli%e se substituce vyskytuje v poloze
212, potom je substituujici aminokyselinou Asn, Asp,
Gln, Glu, Gly, Pro nebo Ser,
0) JestliZe se substituce vyskytuje v poloze
213, potom je substituujici aminokyselinou Ala, Asn,
Asp, Cys, Gln, Glu, Gly, His, Ile, Leu, Met, Pro,
Ser, Thr nebo Val,
p) JjestliZe se substituce vyskytuje v poloze
214, potom je substituujici aminokyselinou Asn, Asp,
Gln, Glu, Gly, His, Pro, Ser nebo Thr,
q) JestliZe se substituce vyskytuje v poloze
215, potom je substituujici aminokyselinou Asn, Asp,
Gln, Glu, Gly, Pro nebo Ser,
r) jestli¥e se substituce vyskytuje v poloze
216, potom je substituujici aminokyselinou Ala, Asn,
Asp, Cys, Gln, Glu, Gly, His, Ile, Met, Pro, Ser,
Thr nebo Val,
s) JjestliZe se substituce vyskytuje v poloze
217, potom je substituujici aminokyselinou Asp, Gln,
Glu nebo Ser,
t) jestliZe se substituce vyskytuje v poloze
218, potom je substituujici aminokyselinou Asn, Asp,
Gln, Glu, Pro nebo Ser, a
u) JjestliZe se substituce vyskytuje v poloze
219, potom je substituujici aminokyselinou Asn, Asp,
Gln, Glu, Gly, Pro nebo Ser,
p¥i &emZ? varianta subtilisinu Carlsberg md& sniZenou ad-
sorpci na nerozpustny substrdat a zvysSenou hydrolyzu neroz-
pustného substrdtu p¥i srovndni s p¥irodnim subtilisinem
Carlsberg.

Varianta subtilisinu Carlsberg podle ndroku 1, p¥i Cem%
jedna nebo vice substituci se nachdazi v oblasti prvni

smy&ky.

Varianta subtilisinu Carlsberg podle ndroku 1, p¥i Zem¥%
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jedna nebo vice substituci se nachdzi v oblasti druhé

smy&ky.

Varianta subtilisinu Carlsberg podle ndroku 1, p¥i &emiZ
jedna nebo vice substituci se nachdzi v oblasti t¥eti

smycky.

Varianta subtilisinu Carlsberg podle naroku 1, p¥i &CemZ
jedna nebo vice substituci se nachdzi v oblasti &tvrté

smyCky.

Varianta subtilisinu Carlsberg podle naroku 1, p¥i &emZ
jedna nebo vice substituci se nachdzi v oblasti pdté smy&-

ky.

Varianta subtilisinu Carlsberg podle ndroku 1, p¥i &CemZ
jedna nebo vice substituci se nachdazi v oblasti sSesté

smy&ky.

Cistici prost¥edek, ktery je vybrdn ze skupiny sestdvajici
2z prost¥edku pro &ist&ni tvrdého povrchu, prost¥edku pro
myti nadobi, uistniho &isticiho prost¥edku, zubniho &isti-
ciho prost¥edku, &istiho prost¥edku pro kontaktni ZoZky
a &isticiho prost¥edku l&tek, vyznadcuijici

se t 1im, Ze tento &istici prost¥edek obsahuje variantu
subtilisinu Carlsberg podle kteréhokoliv z ndroku 1 a¥% 7
a nosi& &isticiho prost¥edku, &istici prost¥edek s vyhodou
znamend prost¥edek pro &ist&ni tvrdych povrchu nebo pro-
st¥edek pro &ist&ni l4atek, tento prost¥edek s vyhodou ob-
sahuje alespoii 5 % hmotn. povrchové& aktivniho &inidla a
alespofi 5 ¥ hmotn. stavebnich sloZek, vztaZeno na hmotnost
prost¥edku, s vyhodou tento prost¥edek ddle obsahuje tako-
vé materidly &isticiho prost¥edku, které jsou vybrany ze
skupiny sestdvajici z rozpoust&del, pufri, enzymi, &inidel
pro odstratiovani uspin&ni, &inidel pro odstrailovani uspi-
n&ni hlinkou, disperga&nich &inidel, zjastovacich &inidel,
potladovatelud p&n&ni, avivdZnich &inidel l14tek, zesilovad&i
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p&n&ni, stabilizdtoru enzymu, b&licich &inidel, barviv,
parféma a jejich sm&si.

Gen mutantu subtilisinu Carlsberg, ktery kéduje variantu
subtilisinu Carlsberg podle kteréhokoliv z ndroku 1 a% 7.

Zastupuije:
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