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Linh vye ky thuét dwoe dé cap

Sang ché d& cap dén phuong phép cai thién tinh tan cta proteaza kiém

trong ché phim 1éng.
Tinh trang ky thuit ciia sang ché

Proteaza d dugc sir dung tir 1au trong cong nghiép va duoc ap dung cho rat
nhiéu san phdm khéac nhau nhu cac chét tdy rira bao gdm cac chét tiy rira vai,
céc tac nhan cai bién soi, cdc tic nhan xir ly dd da, m¥ phém, mudi tm, céc tac
nhéan loaivbc’) chét rén va cac san phém chita bénh. Trong s6 do, proteaza dugc
dung cho chét ty rua duqc tao ra voi luong 16n nhét. Vi du, Alcalaza, Savinaza
(nhi3n hiéu dugc bao hd: Novozymes), Maxacal (nhdn hi€u dugc bao ho:
Genencor), BLAP (nhan hiéu dugc bao hd: Henkel) va KAP (Kao Corp.) da

duoc biét &n phd bién.

Muc dich bd sung proteaza cho chét tay rira 1a dé phan hity vét ban co
thanh phin chu yéu 13 protein dinh vao vt liéu may quin 4o thanh cac chit c6
phan tir lugng thép, nho d6 ting téc d6 hoa tan véi chét hoat déng bé mat. Tuy
nhién, vét ban trén thuc t& 12 hdn hop khéng chi chira cic protein ma bao gém
nhiu thanh phan gdm cac chét hiru co va chét v co (nhu céc lipit c6 ngudn gbc
tir sebum va céc hat rén) két hop. Tiép d6, di c6 khoang 43.000 proteaza kiém
c6 trong luong phén tir thé hién hidu qua tiy rira vuot trdi trong viéc loai bd vét
b4n hén hop (tirc 13, khdng chi chira protein ma con ca cin diu va cic chét khac)
da dugc phat trién va da dugc ndp don sang ché (xem tai lidu sang phé 1). Céc
proteaza kiém khéc subtilisin, serin proteaza di duoc biét dén theo quy uéc c6
ngudn gbe tir vi khuln gibng Bacillus, c6 trgng lwong phén tir, ciu tric so cip

va cac dac tinh enzym khac nhau, va cu thé 1a subtilisin ma proteaza kiém nay
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c6 kha ning khang chat oxy hoa cuc manh. Vi vdy, dd c6 dé xuat phén loai cac

proteaza kiém nay thanh thanh phén ho subtilisin méi (tai liéu 1).

Céc chéit thy rira ¢6 thé dugc phan loai thanh chit thy rira bt va chit thy
rira 1ong theo dang cia chung. Chét tAy rira 1éng c6 tinh tan vuot troi so véi chét
téy' rira dang bot. Chét féy rira 16ng c6 chit luong t6t do chiing c6 kha ning st
dung truc tiép cho cac vét ban ma khéhg can pha loing. Gén day, chét tiy ria
16ng (con dugc goi la chét tiy rtra 16ng ddm dic), c6 cac chirc ning tﬁong duong
v6i chét tiy rira 16ng thong thuong ngay ca khi sir dung lugng giam nira, da
dugc ban trén thi trudng. Do chét tiy rira 1ong 'dém Idéc nay dugc chua trong vat
chita nho, nén khong cin thé tich chita 16n hogc t6n nhién li¢u 16n dé chuyén
cho. Ngoai ra, véi 1gi ich nay, dua vao viéc nghién ctru chi tiét co ché tay rira,
nén di co mot sb san phim cho thiy hiéu qua tdy rira duoc cai thién. Theo cach
nay, c6 thé giam thoi gian can dé giat va tiét kiém nudc. |

Pé duy tri 6n dinh hbét “ tihh‘enzym d3 biét cua chat tiy ria 1ong chita
enzym, thi cn lam n dinh enzym nhu proteaza duoc hoa tan trong chét tiy rira
léng. Hon nita, dé cai thién kha ning tdy rira cta chét ty rira nay, can bd sung
enzym vao chét tiy rira cang nhiéu cang t6t. Tuy nhién, tén tai khé khin veé mit
k§ thuat khi trén 6n dinh enzym véi chét tiy rira 1éng. Vi du, viéc bdo quan
enzym trong chét 16ng & nhiét d6 binh thixc‘mg d& gy ra sy thay dbi tinh chét cta
protein. Ngoai ra, trong ché phim 1éng con cé chit hoat dong bé mit, axit béo,
dung mdi va cac chét khac va pH cta ching & dang chét kiém yéu. Do do, ngay
chét tiy rira 10ng ciing 1a diéu kién méi truong khéc nghiét cho enzym. Hon nita,
proteaza 1a enzym phén giai protein. Do déc tinh ctia minh, proteaza bi tu phan
- giai khién cho viéc bao quan n dinh proteaza trong ché phim 16ng tr& nén khé
khan hon. Hon nita, ham lugng nuéc thép ctia chét ty rira long dam dic (dLiTQC
lam dic so véi chét tiy rira 1ong théng thubrng) khién cho khé hoa tan mot luong

enzym lon.

K§¥ thuat dé duy tri sy 6n dinh hoat tinh enzym trong ché pham long da biét

d6 12 bd sung chét én dinh enzym nhu ion canxi, borax, axit boric, hgp chét bo,
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axit carboxylic nhu axit formic va polyol. Hon thé nita, viéc khéc phuc su tu
phan giai bang cach uc ché hoat tinh proteaza da duoc nghién ctru. Cac phuong
phap 6n dinh proteaza nhu la bing cac rc ché nghich dao ciia proteaza béngv
céich thé 4-phenyl axit boronic (tai lidu sang ché 2) va bang peptit aldehyt cu thé
v ché phédm Bo (tai lidu sang ché 3) ciing d& dugc béo céo. Hon nira, d4 c6 bao
cao cho théy proteaza céai bié’nhéa hoc véi dextran cé thé dugc ting do 4n dinh
- trong dung dich nudc c6 chira chét hoat dong bé mit (tai lidu 2). Ngoai ra, cling
duoc biét dén 1a dot bién proteaza dugc cai thién v& d6 on dinh cho chét hoat
dong bé mit (cac tai lidu sang ché 4 dén 6).
Tuy nhién, cho dén nay k¥ thuat cai thién tinh tan ctia enzym trong chét ty
rira 16ng van chua dugc phat trién thém. '
Dénh muc tai liéu trich dan
Céc tai liéu sang ché:
Tai liéu séng ché 1: WO 99/18218 A
Tai liéu sang ché 2: JP-A-11-507680
Tai liéu sang ché 3: JP-A-2000-506933
Tai liéu sang ché 4: JP-A-2009-034062
Tai liéu séng ché 5: JP-A-2009-034063
Tai liéu sang ché 6: WO 2010/126156 A
Tai liéu khac:
Tai Héu 1: Saeki et al., Biochem. Biophys. Res. Commun., 279, 313-319,
2000. |

Tai li€u 2: Cosmetics & Toiletries magazine, 111, p79-88, 1996.

Ban chit k§ thuit cia sang ché

Cu thé hon, theo mét phuong 4n, sang ché dé cap dén phuong phap cai

thién tinh tan cta proteaza kiém trong ché phém 16ng, phuong phap bao gdm cac |
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budc, thu nhan proteaza kiém bao gé)m trinh tu axit amin néu trong SEQ ID No:

2 hodc trinh tu axit amin cé muc d6 tuong dc‘Sng 80% hodc nhiéu hon, thay thé it

nhat mdt goc axit amin dugc chon tir nhém bao gém cac goc axit amin tai cac vi

tri dugc mo ta & cot (i) cua cac Bang 1-1 va 1-2 cua trinh tu axit amin néu trong

SEQ ID No: 2 hoeftc c4c vi trf tuong ng véi n6, bing gbe axit amin dugc md ta

& cot (ii) cua cac Bang 1-1 va 1-2.

| Bang 1-1
(i) Vi tri (i) Géc axit amin
(A) 405 leu?(in, tryptophan, phenylalanin, is_dleuxin, prolin  hodc
| valin
| (Bj 81 leI{xin, proli.n, tyrosin, tryptophan, phenylalanin, isole'uxin
: hoac glutamin
© 40 isoleuxin, phenylalanin, leuxin, valin hodc tryptophan
D | 191 leuxin, Valin, phenylalanin, isoleuxin hoéc tryptophan
(E) 59 valin, isqleuxin, leuxin, phenylalanin, metionin hodc |
tryptophan
(F 11 glyxin, asparagin hodc serin
(G) 16 isoleuxin, leuxin, valin hoac tryptophan
(H)- 20  |alanin
@ 22 tryptophan
) 23 asparagin
(K) 37  |threonin
L) 41 isoleuxin
M) 52 glyxin hoac serin
N) 53 alanin, isoleuxin hodc valin
(0) 56 | valin o
(P) - 60 phenylalanin, isoleuxin, leuxin, valin hodc tryptophan
Q) 63 axit aspartic hodc leuxin
(R) 80 | alanin hodc histidin
(S) 82 glutamin
(T) 91 Xystein
U) 100 phenylalanin, isoleuxin, leuxin hodc tryptophan
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(i) Vi trf (ii) Géc axit amin

(V) 101 phenylalanin, isoleuxin, leuxin, valin, tryptophan hodc

tyrosin

(W) 109 phenylalanin, isoleuxin hodc leuxin
(X) 113 leuxin hoic tryptophan -

Y) 120 | phenylalanin, isoleuxin, tryptophan hoéc tyrosin
(Z) 135 |leuxin '
(AA) 140 phenylalariin, leuxin hodc tryptophan
(AB)| 151 | phenylalanin
(AC) 166 phenylalanin, isoleuxin, leuxin, valin hoéc tryptophan
(AD) 194 | tyrosin '

(AE) 200 tryptophan
(AF) 204 isoleuxin, leuxin, valin hoac metionin
(AG) 212 leuxin, valin hoaflc tryptophan
‘Bang 1-2
(i) Vi tri (ii) Géc axit amin
(AH) 233 isoleuxin, leuxin hodc tryptophan
(AD 238 leuxin
(AJ) 243 isoleuxin, leuxin hodc tyrosin

(AK) 246 phenylalanin, leuxin, valin, tryptophan hodc tyrosin

(AL) | 275 phenylalanin, leuxin hodc tryptophan
(AM) 277 phenylalanin, isoleuxin, leuxin hoéc valin

- (AN) 297 phenylalanin, leuxin hoc tryptophan

(AO) 326 tryptophan

(AP) - 330 phenylalanin, metionin hodc tryptophan

(AQ) | 332 | glyxin, threonin, hogc valin

(AR) 334 - | leuxin

(AS) 342 axit glutamic, leuxin, threonin hoéc tryptophan

(AT) 343 threonin

(AU) 357 leuxin

(AV) 359 phenylalanin, isoleuxin, leuxin hodc glyxin
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(i) Vi tri (ii) Géc axit amin

| (AW) | 361 isoleuxin, valin hodc tryptophan

(AX) | 376 tryptophan

(AY) 378 leuxin hodc tryptophan

(AZ) | - 385 metionin, prolin hogc tyrosin

(BA) 386 alanin, isoleuxin, leuxin hoac metionin

phenylalanin, glyxin, isoleuxin, leuxin, metionin, valin

(BB). - 387 hodc tryptophan

- (BO) 390 | phenylalanin, glyxin, serin, threonin hogc tyrosin

(BD) 393 | glutamin

(BE) | 396 |glyxin

 (BF) 403 lysin hodc threonin

| (BG) 406 phenylalanin, valin hoéc tryptophan
(BH) 407 xystein hodc glyxin |

(BI) 408 isoleuxin, 'as’paragin; tryptophan hodc tyrosin
(B)) 409 tryptophan hodc tyrosin 4
(BK) 411 alanin, leuxin, prolin hodc valin

- (BL) 427 valin

(BM) 433 leuxin

Theo phuong an khac, sang ché dé cap dén proteaza kiém dot bién bao gém
trinh ty axit amin néu trong SEQ ID No: 2 hoac trinh tu axit amin c6 muc do
tuong ddéng 80% hodc nhidu, trong d6 it nhét mdt gdc axit amin duoc chon tir
nhém bao gbém cac gbe axit amin tai céc vi tri dwgc mé ta & ¢t (i) cia Bang 2-1
va Bang 2-2 cua trinh ty axit amin néu trong SEQ ID No: 2 hoéc c4c vi tri tuong

Umg vé6i nd 1a gde axit amin duge md ta & cot (ii) cia cac Bang 2-1 va 2-2.

Béang 2-1

(i) Vitri | (ii) Géc axit amin

(A" | 405 leuxin, tryptophan, phenylalanin, isoleuxin, prolin hoéc valin

leuxin, prolin, tyrosin, tryptophan, phenylalanin, isoleuxin

(B) 81 hodc glutamin

<) 40 isoleuxin, phenylalanin, leuxin, valin ho3c tryptophan
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(i) Vitri | (ii) Gbc axit amin | »
(D" 191 leuxin, valin, phenylalanin, isoleuxin hodc tryptophan
E) 59 valin, isoleuxin, legxin, phenylalanin, metionin hodc
tryptophan
(F) 11 glyxin, asparagin hodc serin -
(GY 16 | leuxin hod#c tryptophan
(H") 20 alanin
I 22 tryptophan
dn 23 asparagin
(X" 37 threonin
(@) 41 isoleuxin
(M) 52 | glyxin hodc serin
(NY) 53 alanin, isoleuxin hoac valin
(o)) 56 | valin |
(P 60 phenylalanin, isoleuxin, leuxin, valin hogc tryptophan
QY 63 axit aspartic hodc leuxin
(R 80 alanin hodc histidin
(SH 91 Xystein
(T 100 | phenylalanin, isoleuxin, leuxin hodc tryptophan
) 109 phenylalanin, isoleuxin hoéc leuxin
D) 113 leuxin hoac tryptophan
(W 120 phenylalanin, isoleuxin, tryptophan hoéc tyrosin
X" 135 leuxin
(YY) | 140 phenylalanin, leuxin hodc tryptophan
Z" 151 phenylalanin |
(AA") 166 phenylalanin, isoleuxin, leuxin, valin hogc tryptophan
(AB") 200 tryptophan
(ACY) 204 leuxin hoac metionin
(AD") 212 leuxin, valin hodc tryptophén
(AE") 233 isoleuxin, leuxin hoac tryptophan
(AF") 238 leuxin
(AG") 243 isoleuxin, leuxin hodc tyrosin
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Bang 2-2
| (i) Vi tri (ii) Gbc axit amin
: (AH') 246 phenylalanin, leuxin, valin, tryptophan hodc tyrosin
| (AT") 275 phenylalanin, leuxin hoéc tryptophan :
(AT 277 phenylalanin, isoleuxin, leuxin hodc valin
(AK") 297 | phenylalanin, leuxin hodc tryptophan.
| (ALY | 326 |tryptophan

(AM") 330 phenylalanin, metionin hogc tryptophan
(AN") 332 | glyxin, threonin, hodc valin
(AO") | 334 |leuxin -
(AP 343 | threonin

(AQ) 357 leuxin ‘
(AR") 359 phenylalanin hodc glyxin
(AS") 361 | isoleuxin, valin hodac tryptdphan
(AT) | 376 |tryptophan

| (AU") 378 leuxin hodc tryptophan

(AV) 385 metionin, prolin hodc tyrosin
(AW") 386 alanin, isoleuxin, leuxin hodc metionin
(AX) 187 phenylalanin, glyxin, isoleuxin, leuxin, metionin, valin hodc

tryptophan A
(AY") 390 phenylalanin, glyxin, serin, threonin hogc tyrosin
(AZ") 393 glutamin
(BA") 396 glyxin
(BB") 403 lysin hodc threonin
(BC") 406 phenylalanin, valin hodc tryptophan
(BD") 407 xystein hoac glyxin
(BE") 408 isoleuxin, asparagin, tryptophan hoéc tyrosin
(BF") 409 tryptophan hoac tyrosin |
(BG") 411 alanin, leuxin, prolin hoac valin
(BH") 427 valin
433 | leuxin

(BT
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Theo phuong an khac, sang ché dé cap dén gen mi hoa proteaza kiém dot
‘bién. |
Theo phuong an khac, sang ché dé cap dén vecto tai to hop chira gen nay.

Theo phuong an khéc, sang ché cung cip té bao chuyén gen chita vecto tai

't hop nay.

Theo phuong an khac, sang ché d& cap phuong phép san xuét proteaza

:klem 4ot bién béng cach sir dung té bao chuyén gen nay.

Theo phuong an khéc, sang ché d& cap che phim tiy ria long chia
proteaza kiém dot bién. | '
M6 ta chi tiét sang ché
- Theo sang ché, "gbc axit amin" dé cap dén axit amin bét ky trong sb 20 gbe
"~ axit amin tao thanh protein bao gbm alanin (Ala hodc A), arginin (Arg hodc R),
asparagin (Asn hodc N), axit aspartic (Asp hodc D), xystein (Cys hodc C),
glutamin (Gln hodc Q), axit glutamic (Glu hoic E), glyxin (Gly hodc G), histidin
(His hodc H), isoleuxin (Ile hodc I), leuxin (Leu hodc L), lysin (Lys hodc K),
" metionin (Met hoac M), phenylalanin (Phe hogc F), prolin (Pro hoac P), serin

(Ser hodc S), threonin (Thr hodc T), tryptophan (Trp hodc W), tyrosin (Tyr hodc
Y) va valin (Val hodc V).

Theo sang ché, "mirc d6 twong dong (cta cac trinh tu axit amin)" dé cap
dén ty 18 (%) tong vi tri ma tai do gbc axit amin gidng nhau c6 mit frong hai
trinh tu axit amin tuong Ung véi téng sO cac gbe axit amin c6 trén toan bd chiéu
- dai khi hai trinh tu axit amin dugc so sanh d2 thu duoc su tuong dong nhét 16n
nhét. Cu thé hon, ty 18 c6 thé dugc tinh theo phuong phap clia Lipman-Pearson
(Science, 227, 1435, (1985)) va thu duoc bing may tinh nhd chuong trinh phén
tich trinh ty (tim kiém so sanh) cta phin mém xur 1y thong tin di truyén,
Genetyx-Win (Phién ban 5,1,1; Software Development) bang viéc thiét lap c&
don vi dé so sanh (ktup) bang 2.
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Sang ché cfing dé cap dén phuong phap cai thién tinh tan cia proteaza kiém

trong ché pham 16ng va proteaza kiém d6t bién thé hién tinh tan cai thién trong .

ché phém 16ng ndy. Séng ché ciing dé cip dén ché pham tiy rira 1éng bao gdm
proteaza kiém dot bién. |

Céc tac gia sang ché da phat hién ra rang tinh tan trong ché phdm l()ng cla

proteaza kiém KP43 c6 trong lugng phan tir khoang 43.000 dugc cai thlen bang

- viée thay thé gbc axit amin cu thé biét truéc bang gbe axit amin khac

Theo séng ché, c6 thé cung clp proteaza klem dé hoa tan trong ché phém
_long. Proteaza kidm dot bién cta sang ché c6 tinh tan cai thién trong ché pham
‘ léng, cu thé la, trong chét téy rira long ddm dac va co thé duge bd Sung voi
- luong 16n vao cac chét tdy rira nay. Vi véiy, chét tAy rira 10ng bao goém proteaza
kiém ctia sang ché c6 hoat tinh enzym cao hon so v&i chét tiy rtra long thong

_thudng va c6 thé biéu hién kha nang tay rira cao.

Séang ché dé cap dén phuong phép dé cai thién tinh tan cia proteaza kiém.
Proteaza kiém thich hop sir dung trong phuong phap theo sang ché 1a proteaza
kiém bao gbm trinh tur éxit amin néu trong SEQ ID No: 2 hodc trinh tyr axit amin .
c6 muc do tuong déng 80% v61 no. Theo sang ché, doi khi dugc dé cap dén nhu
“proteaza kiém gbc”. Theo cach khic, "proteaza kiém gbc" theo sing ché 1a
proteaza kiém can duoc bién dbi thanh proteaza kiém dot bién thé hién tinh tan
" cai thién bang viéc cung cép dot bién x4c dinh trude cho gdc axit amin cua

ching.

Proteaza kiém gbc bao gbém trinh tu axit amin néu trong SEQ ID No: 2, vi
du, proteaza kidm c6 ngudn gbc tir KP43 (Bacillus sp. KSM-KP43 (FERM BP-
6532)) ¢6 thé duoc d cap dén trong WO 99/18218 A. .

Proteaza kiém gbc bao gbém trinh tur axit amin c6 mirc d6 tuong déng 80%
“hoic nhidu hon so véi trinh tu axit amin néu trong SEQ ID No: 2, proteaza kidm
¢6 trinh tu axit amin, ma kh4c trinh tu axit amin néu trong SEQ ID No: 2 nhung
¢6 miic do twong ddng vé trinh ty 80% hogc nhidu hon, tét hon 13 85% hofic

nhidu hon, t6t hon 13 90% hodc nhidu hon, tét hon 12 95% hodc nhiéu hon, tt
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‘hon nita 13 97% hoic nhidu hon, con tét hon 1a 97,5% hogc nhiéu hon, con t6t
hon 12 98% hodic nhidu hon va con tt hon 14 9% hodic nhidu hon, so véi trinh
tu axit amin néﬁ trong SEQ ID No: 2; va pfoteaza kiém dugc diéﬁ ché bang cach
loai bo, thay thé hoic chén mét dén mot vai axit amin trongtrinh tu axit amin
néu frong SEQ ID No: 2, dugc de cap. Theo sang ché, thuat nglr "mot dén mét
vai" d& cap dén mot sé tir 1 dén 40, thich hop 1a 1 dén 20, va tt hon 1a 1 dén 10.

- Céc vi du vé proteaza kiém gbc bao gdm trinh tur axit amin c¢6 mic do
tuong déng 80% hoic nhiéu hon so véi trinh tir axit amin néu trong SEQ ID No:
2 bao gbm proteaza KP9860 (c6 nguf”m gbc tir Bacillus sp. KSM-KP9860

(FERM BP-6534), WO99/ 18218,7 s truy cap GénBank AB046403)§ proteaza E-
1 (c6 ngudn gbc tir Bacillus No. D-6 (FERM P-1592), JP-A-49-71191, s6 truy
cap GenBank AB046402); Proteaza Ya (co ngudn gbc tir Bacillus sp. Y (FERM
BP-1029), JP-A-61-280268, sb truy cip GenBank AB046404); proteaza SD521
(6 ngudn gbe tir Bacillus SD521 (FERM P-11162), JP-A-3-191781, s truy cap
GenBank AB046405); proteaza A-1 (c6 ngudn gbc tir NCIB12289,
WO88/01293, sb truy cap GenBank AB046406); proteaza A-2 (c6 ngudn gbe tir
NCIB12513, WO98/56927); va proteaza 9865 (c6 ngudn goc tir Bacillus sp.
KSM-9865 (FERM P-18566), 5O fruy cip GenBank AB084155).

Céc vi du khac vé proteaza kiém gbc bao gbém trinh tu axit amin c6 murc do
tuong ddng 80% hoc nhiéu hon so véi trinh ty axit amin néu trong SEQ ID No: |
2 bao gdm céc proteaza kidm dot bién duogc tao ra bang cach dua it nhat mot
trong céc dot bién duoc mé ta trong JP-A-2002-218989, JP-A-2002-3 06176, JP-
A-2003-125783, JP-A-2004-000122, JP-A-2004-057195, JP-A-2004-0305175,
JP-A-2004-305176, JP-A-2006-129865, JP-A-2008-212084, JP-A-2009-034063,
JP-A-2009-034062, JP-A-2010-273672 hodc JP-A-2010-273673, vao | proteaza

kiém c6 ngudn gbc tir dong KP-43.

Thich hop la, trong proteaza kiém gbc bao gdm trinh tu axit amin c6 mirc
d6 tuong ddng 80% hoic nhiéu hon so véi trinh ty axit amin néu trong SEQ ID

No: 2, it nhat goc axit amin tuong Ung véi vi tri 30 cta trinh tu axit amin néu
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trong SEQ-ID No: 2 la axit aspartic, gbc axit amin tuong tmg véi vi tri 68 cia
chung 14 histidin va gc axit amin tuong tmg véi vi tri 255 cia ching 14 serin.
Duqc ube luong 1a cac gbe axit amin d6 13 cac axit amin co ban cho proteaza
kiém (Saeki et al., Journal of bioscience and Bioengineering, 103, 501-508,

12007).

‘T8t hon 13, trong proteaza kiém gdc bao gdém trinh ty axit amin c6 muc do
tuong dong 80% hozc nhidu hon so vdi trinh tur axit amin néu trong SEQ ID No:
’2; gbc axit amin tai vi trf tuong Umg véi timg Vi tri dugc mo ta trong kccf)t (1) ciia
 Bang 3 dudi day cia trinh tu axit amin néu trong SEQ ID No: 2 13 gbc axit amin
- dugc mo ta & cot (ii) ciia Bang 3. Céc vi tri dugc chi ra trong cot (i) ctia Béng 3
duéi day 1a cac vi tri ciia cac gbe axit amin duoc bao tdn cao giita cic proteaza
kiém gbc néu trén (Saeki et al., Journal of bioscience and Bioengineering, 103,
501-508, 2007) tir d6 cac vi tri cta cac g axit amin dugc mo ta trong cic tai

“1iéu sang ché néu trén va cac goc axit amin cua sang ché dugc loai trir.

Bang 3
(i) Vi tri | (ii) Gbc axit amin (i) Vi tri | (ii) Gdc axit amin
(@ | 10 alanin (y) 161 glyxin
(b) 18 glyxin (z) 162 asparagin
(c) 21 glyxin (aa) 164 - glyxin
(d) 26 valin (ab) 173 prolin
(e) 27 alanin (ab) 182 valin
® 28 valin (ad) 183 glyxin
(2) 30 axit aspartic (ae) 184 ' alanin
(h) 32 glyxin (af) | 203 alanin
(1) 64 axit aspartic (ag) | 206 serin
) 68 histidin (ah) | 209 glyxin
(k) 69 glyxin (ai) 223 prolin
M| 70 threonin (a)) | 224 glyxin
(m) 72 valin (ak) 225 threonin
(n) 73 alanin (al) 229 serin
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| () Vi trf | (ii) Goc axit amin (i) Vi tri | (ii) Gbc axit amin
(0) T4 glyxin (am) | 248 tyrosin
(p) 85 glyxin (an) 254 - threonin
(qQ | 87 alanin | (a0) | 255 serin -
(r) 88 prolin (ap) | 258 threonin
(s) 92 leuxin (aq) |- 259 | . prolin
¢ | 118 |  alanin | (ar) 261 ~valin
(w |- 129 serin (as) | 262 alanin
v)| 131 glyxin (at) | 263 glyxin
(W) 145 valin | (au) | 266 alanin
x) | 159 alanin | (av) | 289 leuxin

‘Ngoai ra, prbteaza kiém c6 mot trong céc dic tinh enzym dudi day trong dé
proteaza kiém bao gdm trinh tur axit amin néu trong SEQ ID No: 2 1a thich hop
_hcm nhu proteaza kiém gbc cua sang ché co: 1) bidu hién khéng chét oxy hoa,
“hoat tinh biéu hién trong diéu kién kiém (pH=8 hoic cao hon) va 6n dinh. Cum
tir "bidu hién khang chit oxy hoa" nghia 13 biéu hién it nhit 50% hoat tinh
proteaza kiém gbc sau khi céy proteaza kiém trong 50 mM hydro peroxit (chfra
5 mM canxi clorua) dung dich (20 mM dém Britton-Rdbinson, pH=10) & 20°C
trong 20 phit (phuong phép chét nén téng hop). 2) biéu hién 80% hodic nhidu
hon cta hoat tinh gdc sau khi xir Iy proteaza kiém & 50°C, pH=10 trong 10 pht.
3) dugc tic ché bang axit diisopropyl flophosphoric (DFP) va phenyl metan
sulfonyl florit (PMSF). 4) c6 trong luong phén tir dugc xdc dinh bang SDS-
PAGE 12 43.000 + 2,000. | |

Trong phuong phép clia sang ché, tinh tan ctia proteaza kiém duoc cai thién
bang cach thay thé gdc axit amin tai vi tri dich ctia proteaza kiém bang géc axit
amin khéc. Cu thé, trong proteaza kiém bao gdm trinh tu axit amin néu trong
SEQ ID No: 2, it nhét mét trong cc gbc axit amin tai cac vi tri dugc mo ta trong
céc Bang 4-1 dn 4-3 duéi day dugc thé bang gdc axit amin sau dot bién dugc
thé hién trong cac bang. Ngoai ra, trong proteaza kiém bao gdm trinh tu axit

amin c6 mirc dd tuong dong 80% hodc nhiéu hon so véi trinh tu axit amin néu
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trong SEQ ID No: 2, it nhit mot trong cac gdc axit amin tai cdc vi tri tuong Ung
Vi cac vi tr dﬁqc mo ta trong cac Bang 4-1 dén 4-3 duéi day duoc thé bang
' géc axit amin sau 4t bién duogc thé hién & cic bang. Proteaza kiém d6t bién c6
su thay thé vé axit amin néu trén c6 thé thu duoc biang phuong phap theo séng
" ché. Proteaza kidm dot bién bidu hién hoat tinh proteaza kidm va tinh tan cai
thién trbng ché phim léng, t5t hon chét tiy rira 16ng &m dic so véi proteaza

‘kiém ban dau.

| Bang 4-1
i | G0 axitamin trong Géc axit amin sau d6t bién
° SEQ ID No: 2 ;
405 asparagin leuxin, tryptophan, phenylalanm 1S‘01eux1n,
- f prolin hodc valin
. leuxin, prolin, tyrosin, tryptophan,
81 serin
phenylalanin, isoleuxin hogc glutamin |
. isoleuxin, phenylalanin, leuxin, valin hoac
40 serin ,
» . , tryptophan :
191 serin leuxin, valin, phenylalanin, isoleuxin hodc
tryptophan
59 threonin Valvm, 1_soleux1n, leuxin, phenylalanin, metionin
‘ hodc tryptophan
11 axit aspartic glyxin, asparagin hodc serin
16 7 serin | isoleuxin, leuxin, valin hogc tryptophan
20 . tyrosin | alanin
22 glutamin tryptophan
23 glyxin asparagin
37 ~ arginin threonin
41 serin isoleuxin
52 alanin glyxin hodc serin
53 - leuxin alanin, isoleuxin hoac valin
56 - leuxin valin
. phenylalanin, isoleuxin, leuxin, valin hodc
60 asparagin
tryptophan
63 asparagin axit aspartic hoac leuxin
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Vi tri

GoOc axit amin trong

Goc axit amin sau dot bién

SEQ ID No: 2
80 glyxin alanin hoic histidin - -
82 threonin -glutamin
91 asparagin xystein A )
" : _Serin fr};?zgl];ﬂ:;ﬁn, isoleuxin, leuxin  hodc |
101 elyxin tprl;?gll)e;ll:;lli}rllgéc t.iysg:ilrllxin, leuxin, Avralin‘,
|- 109 serin phenylalanin, isoleuxin hodc leuxin "
113 threonin leuxin ho#c tryptophan
Bang 4-2

Vi tri Goc axit amin trong Géc axit amin sau dot bién
R SEQ ID No: 2 , 7 7
120 | ‘serin . Sl f}l;ilgrllalanin, isoleuxin, tryptophan hoac
135 asparagin leuxin 7
140 threonin phenylalanin, leuxin hodc tryptophan
151 lysin phenylalanin |

166 asparagin 'frl;;?zll)a;:;ﬁn, isoleuxin, leuxin, valin hoac |

194 serin tyrosin

200 ~ asparagin tryptophan

- 204 glutamin isoleuxin, leuxin, valin hodc metionin
212 lysin leuxin, valin hoi#c tryptophan
233 serin isoleuxin, leuxin hodc tryptophan
238 serin leuxin |
243 asparagin isoleuxin, leuxin hodc tyrosin
246 serin fﬁigfrllalanin, leuxin, valin, tryptophan hodc
- 275 asparagin phenylalanin, leuxin hodc tryptophan

277 glyxin phenylalanin, isoleuxin, leuxin hodc valin
297 glyxin phenylalanin, leuxin hodc tryptophan
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Vit |

GOc axit amin trong

Goc axit amin sau dot bién

| -SEQ ID No: 2
- 326 _ serin tryptophan
330 serin phenylalanin, metionin hodc tryptophan
332 - lysin glyxin, threonin hodc valin
334 threonin leuxin
1342 glyxin axit glutamic, leuxin, threonin hoc tryptophan
3‘:43 lysin threonin | a
357 serin leuxin
359 7 threonin phenylalanin, isoleuxin, leuxin hodc glyxin
Bang 4-3
Vit Goc axit amin trong Géc -axit amin sau dot bién
. - SEQID No: 2 .
361 ~ serin isoleuxin, valin ho#c tryptophan
376 asparagin tryptophan
378 threonin leuxin hoac tryptophan
385 phenylalanin metionin, prolin hodc tyrosin
386 threonin alanin, isoleuxin, leuXin hodc metionin
wr | s |Shemibanin gnin ieunin, e
390  asparagin f;e(:)rgrllalanin, glyxin, serin, threonin hoic
393 tryptophan glutamin
396 arginin glyxin
403 phenylalanin lysin hodc threonin
406 alanin phenylalanin, valin hodc tryptophan
407 - prolin xystein hodc glyxin
408 glutamin isoleuxin, asparagin, tryptophan hodc tyrosin
409 serin tryptophan hodc tyrosin
411 threonin alanin, leuxin, prolin hodc valin
427 threonin valin
433 valin leuxin
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Theo phuong phép cua séang ché, vi tri cia gc axit amin cin dirgc thé
trong proteaza kiém gdc thich hop 14 bao gdm it nhat mét vi tri dugc chon tir vi
tri 405, vi tri 81, vi tri 40, vi tri 191 va vi tri 59 cia trinh ty axit amin’néu trong
SEQ ID No: 2; £t hon 12 bao gbm it nhét hai trong cac vi tri néu trén; va tot hon

12 bao gom it nhat ba trong céc vi tri néu trén.

'Ciing thich hop 13, vi tri cAn duoc thé bao gom it nhat mot su két hop ctia vi
-~ trf 405 va vi trf 81, vi trf 40 hodc vi tri 191; va tdt hon 13, bao gdm su két hop
clia vi tri 405 va vi tri 81, va vi tr 40, vi tri 191 hogc vi tri 59. Con t6t hon nita

13, cac vi trf 405, vi tri 81, vi tri 40, vi tri 191 va vi tri 59 duoc thé.

| Trong trinh tyr axit amin c6 mirc d6 twong dong 80% hoic nhidu hon so voi
trinh tu axit ami‘n néu trong SEQ ID No: 2, vi tri can duogc thé thich hop 1a bao
gém it nhét mét vi tri dugc chon tir cac vi tri tuong ung vaéi vi tri 405, vi tri 81,
vi trf 40, vi tri 191 va vi tri 59 ctia SEQ ID No: 2; tét hon 13, bao gdm it nhat hai

trong cac vi tri néu trén; va tot hon 1a bao goém it nhat ba trong cac vi tri néu trén. -

Ciing thich hop 1a, cac vi tri can dugc thé bao gém it nhat mot su két hop
‘ctia vi tri trong tng véi vi tri 405 va va vi tri tuong ing voi bat ky trong s6 vi tri
81, vi trf 191 va vi trf 40; va 6t hon 13, bao gdm su két hop cita cc vi tri tuong
g v6i vi tri 405 va vi tr 81 va vi tri tuong tmg véi bét ky trong sé vi tri 40, vi
tri 191 va vi tri 59. Con tot hon Vlé, moi vi tri trong Ung véi vi tri 405, vi tri 81,

i trf 40, vi tri 191 va vi tri 59 duogc thé.

B sung cho su thay thé don, su thay thé kép hoac da thay thé cua vi tri 405,
vi tri 81, vi tri 40, vi tri 191 va vi tri 59 hod#c cac vi tri tuong Urng voi ng, géc cac
axit amin tai cac vi tri khéc duoc thé hién & cac Bang 4-1 dén 4-3 hoic cac phan
tuong Gmg véi n6 c6 thé dugce thé. -

Géc axit amin duoc thé tai vi tri 405 hodc vi tri trong g véi né thich hop
1a leuxin hodc tryptophan; leuxin, prolin, tyrosin hodc tryptophan thich hop la tai |
vi tri 81 hodc vi tri twong tmg vé&i no; isoleuxin, phenylalanin hodc leuxin thich‘_

hop la tai vi tri 40 hodc vi tri twong ing véi nd; leuxin hoéc valin thich hgp 1a tai
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v1 tri 191 hodc vi tri tuong Umg vGi n6; va valin, isoleuxin ho#ic leuxin thich hop
1a tai vi tri 59 hoac vi tri tuong Ung véi no. '
Theo sang ché, "gbc axit amin tai vi tri twong Ung" dugc xac dinh bing
“cach so sanh trinh tu axit amin mong mubn véi trinh tu tham khao (trinh tu axit
“amin néu trong SEQ ID No: 2) béng céach sir dung thuét todn va so sénh da bidt |
“cla trinh tu_dé céc gbc axit amin bao ton c6 mit trong trinh tu axit amin cua
timg proteaza kiém thé hién mic d6 twong dong tdi da. Bing cach so sanh cac
trinh t axit amin cila cic proteaza kiém b.%lng/ phu’dng phap nay, ngay ca khi cac
trinh tu axit amin dugc chén va loai bo, vi tri cua géc axit amin tuong d(‘Sng
; trong cac trinh tu cua tung proteaza kiém c6 thé duoc xac dmh Viéc So sanh co
'thé duge thuc hién thu cong, vi du, dua vao phuong phap Lipman-Pearson néu
trén; tuy nhién, co thé duogc thuc hién baing cach st dung chuong trinh so sanh
da trinh ty Clustal W (Thompson, J. D. et al., (1994) Nucleic Acids Res. 22, p.
4673-4680) voi cac thong sb mgc dinh. Chuong triﬁh so sanh da trinh tur Clusfal
W dugc cung clp bai cac trang web: vi dy, Europeaﬂ Bioinformatics Institute:
(EBI, (www.ebi.ac.uk/indexhtml)) v& DNA Data Bank of Japan (DDBJ,
'7(www.ddbj.nig.ac.jp/Welcome—j.html)) do National Institute of Genetics quan ly.

Két qua so sanh trén trén c6 thé duoc didu chinh phi hop néu cin dé thu
duoc so sanh t6i wu boi ngudi co hiéu biét trung binh trong linh vuc k¥ thuét nay.
- So sanh t81 uu thich hop 1a dugc xac dinh xét vé mirc d6 tuong ddng ciia cac
trinh ty axit amin va tan sudt chén khoéng trong. Su ddng dang cta cac trinh tu
axit amin dé cap dén nhu sau. Khi hai trinh tu axit amin duogc so sanh, ty 1& (%)
clia s6 cac vi tri & d6 géc axit amin gidng nhau hodc tuong tw c6 mit & ca hai
trinh tu tuong tmg v6i sb cac gbe axit amin c6 toan bd chiéu dai dugc dé cap

dén nhu su ddng dang. Cac gbc axit amin tuong tu dé cap dén cac gbc axit amin
“cua 20 axit amin tao thanh protein c¢6 cac ddc tinh tuong tu véi nhau theo chiéu
phan cuc va dién tich, éu thé hon, c6 kha héng gay ra thay thé bao ton. Cac
nhém gbc axit amin twong tu ndy 13, ma da duoc biét @i v6i ngudi cb hiéu biét

trung binh trong linh vuc k¥ thuét, vi du, nhung khong chi giéi han 6, arginin va
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- lysin hodc glutamin; axit glutamic va axit aspartic hoac glutafnin‘ serin va

threonin hoac alanm glutamin va asparagin hodc argmm va leuxin va 1soleux1n

Vi tri ctia gbc axit amin cta trinh tu axit amin mong mudn duoc so sanh
v&i vi tri turong Umg voi vi tri bét ky cua trinh ty tham khao bang céch so sanh
xem xét nhu "vi tri twong tmg" véi vi tri bat ky. Goc axit amin dugc dé cép dén '

nhu "gbc axit amin tai vi tri tuong ing".

Cu thé h0’n theo phuong phap trén, c6 thé dinh rd cac gdc axit amin tai cic -
vi tr1 tuong ung la: (a) gbc axit amin (gbc asparagin) tai vi tr 405 (b) goc axit
“amin (gbc serln) tai vi trf 81, (c) gbe axit amin (gbc serin) tai vi tri 40, (d) gbc
~axit amin (gbc serin) tai vi tri 191 va (e) gbc axit amin (géc threonin) tai vi tri 59
: vi du; trong trinh tu axit amin néu trong SEQ ID No: 2, nhu (a) gbc asparagin tai
vi tri 40>5, (b) g(')_c alanin tai vi tri 81, (c) gbc serin tai vi tri 40, (d) gbc serin tai vi

tri 191 va (e) gdc threonin tai vi tri 59 trong proteaza KP9860.

Céc vi du cu thé vé cac gdc axit amin tai cac vi tri tuong tmg véi (a) vi tri
405, (b) vi tri 81, (c) vi tri 40, (d) vi tri 191, (e) vi tri 59 clia trinh tu axit amin
(SEQ ID No: 2) cua proteaia KP43 va cac vi tri tuong Umg v6i n6d proteaza
~ KP9860, proteaza 9865, proteaza E-1, proteaza Ya, proteaza SD521, proteaza
Al va proteaza A-2 néu trén dugc thé hién dudi day (Bang 5). Céc gbe axit
amin taicac vi tri d6 dugc bao tdn cao hodc duoc bao ton nhu cac g_éc axit amin
tuong Ung.

Bang 5

Vi Proteaza

tri | KP43 | KP9860 | 9865 E-1 Ya SD521 | A-1 A-2

(2) | Asn405 | Asn405 | Asn405 | Asn404 | Asn404 Asn404 Asn405 | Asn404

(b)| Ser81 | Ala81 | Ser81 | Ala80 | Ala80 | Ala80 | Thr81 | Alag0

(c) | Ser40 | Ser40 | Serd0 | Serd40 | Ser40 | Serd40 | Serd40 | Serd0

(d) | Ser191 | Ser191 | Ser191 | Ser190 | Ser190 | Ser190 | Ser191 Ser190

()| Thr59 | ThrS9 | ThrS9 | Thr59 | Thrs9 | Thrs9 | Thr59 | Thr59
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Hon thé nita, vi du, trong proteaza kiém dot bién c6 goc axit amin don

dugc chén gitra vi trf 133 va vi tri 134 cua proteaza kiém néu trong SEQ ID No:
o 2, nhu dugc mo ta trong JP-A-2006-129865 néu trén, cac vi tri tuong tmg xudi
. dong ttr vi tri 134 cua trinh tu cua SEQ ID No: 2 duoc thay d6i bang cach chén

- mot goc.

Do d6, "vi tri tuong tmg" xac dinh thé hién muc d6 tuong dong trinh tu axit

‘amin cao va vi tri khéng gian ba chiéu cia ching duoc tién doan 1a can dugc
" béo ton giita cac proteaza kiém protein. Do do, cac dt bién giong nhau cla goc -

axit amin c6 mat tai cac vi tri tuong Gng tic dong dén cung cic chuc ning

proteaza cu thé. |
Proteaza kiém dot bién thu duoc bang phuong phap ciia sang ché c6 thé tuy
y, thém vao céc thay thé cla cac gbc axit amin tai cac vi tri duge md ta trong cac

Bang 4-1 dén 4-3 hoic cac _phén tuong Umg véi nd, su dot bién (vi du, loai b,

thay thé, thém vao, cheén) tai vi tri khac, dé hidu qua vé sy cai thién tinh tan

trong ché phdm 16ng khong bi can tréd. Sy dot bién c6 thé xay ra dot bién tu
nhién hoic dot bién duoc dua vao nhén tao.

Theo phuong phap cua sang ché, nhu céc phuong phap thay thé gbc axit
amin cia proteaza kiém, céc'k}”l thuat khac nhau vé& quy trinh dot bién d3 biét

trong linh vuc k¥ thuét co6 thé dugc sir dung. Vi du, trong gen proteaza kiém ma

" héa trinh tu axit amin clia proteaza kiém goc (sau day, dugc dé cdp dén nhu gen

proteaza kiém gbc), trinh tu nucleotit mi héa gbc axit amin can dugc thé duoc
bién dbi bing cach théy thé bang trinh tu nucleotit ma héa gbc axit amin mong

mudn dugc dua vao bing cach thay thé; va tiép theo, proteaza kiém dot bién

~ duoc biéu hién tir gen dot bién dé thu dugc proteaza kiém d6t bién c6 trinh tu

- axit amin trong d6 goc axit amin dugc thé bang goc axit amin mong muon.

Viéc dua su dot bien mong muon vao trong gen proteaza kiem goc c6 thé

duoc thuc hién, vi du, bing cac phuong phéap dot bién huéng dich khac nhau da

biét ddi v6i ngudi 6 hidu biét trung binh trong linh vuc k¥ thuat dua vao su

 khuéch dai PCR st dung gen proteaza kiém gbc nhu ADN khuén va sy khuéch
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dai cua ching bang cac loai polymeraza ADN khac nhau. Dot b_ién hudng dich
¢6 thé duoc thue hién bing phuong phép thich hop nhu phuong phap PCR dao
va phuong phap u ("Revised 4th Edition, New Gene Engineerfﬁg rHandboo_k" T
edited by Muramatsu et al., published by Yodosha, p. 82-88). Néu can, kit dot
bién huéng dich co sin trén thi truong nhu Kit dot bién huéng dich ;
QuickChange IL, Kit dot bién hudng da vi tri QuickChange tlr Stratagene va cdc
nha cung cAp khéc c6 ‘thé duogc st dung. iz ' Ea
bot bién huéng-.dich trong gen proteaza kiém gbéc nhin chung c6 thé'du(ic
thuc hién ph.'?lnv 16n bé’mg viéc su duhg doan mc‘A)i dot bién c6 chta su dot bién
nucleotit. Nhu doan moi dcf)t bién c6 thé dugc so sanh theo céch'néy 8 co thd o
véi viing ¢6 chira trinh tu nucleotit ma hoa gbc axit amin can duqcrbié’n dbi bang
‘cach thay thé trong gen proteaza kiém gbc, va né chtra trinh tu nucleotit (codon)
ma héa gbc axit amin cin dugc dua vao bang céach thay thé. Céc trinh tu
nlicleotit (Co&én) ma héa gbc raxi‘t amin can duoc bién doi bing céch thay thé va
gbc aXit amin can duqc dua vao bang cach fhay thé c6 thé duoc nhan dang va
chon thich hop béi nguoi cod hiéu biét trung binh tréng linh vuc k¥ thuat dua vao

céac giao thirc chung va céc giao thirc khac.

Theo sang ché, phuong phap SOE (ghép bang cach kéo dai doan trung lap)-
PCR (Hortdn R. M. et al., Gene (1989) 77 (1), p. 61-68) co thé dugc st dung,
trong d6 hai doan moi dot bién bd sung cho nhau c6 chira dot bién nucleotit cin
dugc dua vao duoc sir dung dé khuéch dai céc ph::in\ ADN cua ph?m- nguoc chiéu
va phén xubi chiéu cta vi tri dot bién riéng 18, ma dugc thit trong mot phén.
Qua trinh dua su dot bién vao sir dung phuong phap SOE-PCR dugc md ta cu

thé hon trong céac vi du (dugc mé ta bén dudi).

ADN khuén bao gdm gen proteaza kiém gbc c6 thé dugc thu duoc tr vi
" khuln nhu Bacillus sp. KSM-KP43 (FERM BP-6532), Bacillus sp. KSM-
KP9860 (FERM BP-6534), Bacillus No. D-6 (FERM P-1592), Bacillus sp. Y
(FERM BP-1029), Bacillus SD521 (FERM P-11162) va Bacillus sp. KSM-9865
(FERM P-18566) néu trén, hogc cac dt bién ctia chiing, bang cach chiét ADN
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cua bé gen ’gheo phuong phép thong thudng hoéc bing cach chiét ARN va
' ¢cADN tbng horp béng cach sao chép ngugc. Ngodi ra, dya vao trinh tu axit amin
cia protéaza kiém gbc, trinh tu nucleotit twong Ung cb thé duoc féng hop va
dﬁqc str dung nhu ADN khuén.

~ ADN cta b gen c6 thé thu duoc tir dong cua loai Bacillus néu trén béng
phuong phéf), vi du, dugc mo ta trong Pitcher et al., Lett. Appl. Microbiol., 1989,
8: p 151-156. ADN khudn bao gdm gen proteaza kiém géc- c6 thé thu dudc
'bérjgi_céch chén cADN hodc phén ADN bao gdm gen proteaza kiém g(")é cai bién
thu duqé tir ADN cua bd gen trong vecto phu hop. | | '

_Doan mdi ¢co fhé thu dugc bang phwong phap téng hop oligonucleot.it'dé
biét nhu phuong phap phosphoroamidit (Nucleic Acids Researdh, 17, 7059-7071, 7
1989). SLi’ tdng hop cua doan moi nay ¢6 thé duge thuc hién bing cach sir dung,
vi du, chit téhg hop oligonucleotit co sﬁn trén thi truong (vi du, dugc san Xuét
boéi ABI). St dung tdp hop doan mdi bao gdm doan- mdi dot bién va gen
proteaza kiém gbc nhu mot ADN mau, d6t bién huéng dich nhu d& néu trén
duoc thuc hién dé thu dugc gen proteaza kidm dot bién c6 sx,i do6t bién mong
mu6n du'qc dua vao. Do d6, sang ché éﬁng dé cap dén gen proteaza kiém dot
' bién thu duge. Luu y réng "gen proteaza kiém d6t bién" theo séng ché dé cép
dén phén nucleotit (bao gbm vi dy, ADN; mARN va axit nucleic nhan tab) ma
héa trinh ty axit amin cua proteaza kiém- d6t bién. "Gen" theo sang ché c6 thé
chira trinh tu nucleotit khac nhu ving khong dich ma (UTR) gén vao khung doc
m¢& (ORF).

Gen proteaza kiém d6t bién thu dugc dugc chén trong mot vecto va dugc
gén theo phuong phép thong thuong. Theo cach nay, c6 thé thu duoc vecto tai to
| hop. Vecto can duge st dung theo sang ché khong bi gidi han béi vecto cu thé
“va vecto bét ky, nhu plasmit, thé thuc khuén, phagemit, cosmit, virut, vecto |
YAC va vecto con thoi déu c6 thé dugc st dung. Nhu vecto ndy, nhung khong |
“chi gi6i han &, vecto c6 kha ning khuéch dai trong vi khudn, vi du, trong vi

‘khuan giong Bacillus, tot hon 13, va vecto biéu hién c6 kha ning gy ra su biéu
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“hién cua gen uu tién dugc dua vao céc vi khudn thudc loai Bacillus. Trong do,
vecto con thoi, ma co thé sao chép & ca vi khu4n thudc loai B'c'zcillus.fve‘l sinh vat
 khc, tbt hon 1a c6 thé sir dung dé tao ra proteaza kiém dbt bién bing k§ thuat tai
18 hop. Céc vi du v& vecto duoc uu tién bao gdm, nhung khéng chi gi6i han &,
céc vecto con thoi nhu pHA3040SP64 (dugc mo ta bén dudi), plasmit 'pH.SP64RA
“hoidc pASP64 (JP-B-3492935), pHY300PLK (vecto biéu hién cé kha ning
‘ ‘chuyén gen vao ca Escherichia coli va Bacillus subtilis; IéhikaWa; H. and
‘Shibahara, H., Jpn. J. Genet, (1985) 60, p. 235-243) va PAC3 (Moriyafna, Het
al., Nucleic Acids Res. (1988) 16, p. 8732); cac plasmit sin sang dé chuyén gen-»r
vao vi khuén Bacillus, nhu pUB110 (Gryczan, T. J. et al., J. Bacteriol. (1978)
- 134, p. 318-329) va PTA10607 (Bfon, S. et al., Plasmit, 18 (1987) p. 8-15); va

~ céc vecto tiét co khé ning cung cp tin hidu tiét cho pfotein t4i t6 hop (Yamane,
et. al., "Fusion Protein by Bacillus subtilis Secretion Vector", Starch Science, 34.
(1987), p. 163-170). Hon thé nira, cac plasmif ¢ ngubn gbe tir Escherichia coli
| (vi du, pET22b (+), pBR322, pBR325, pUC118, pUC119, 'pUC18., pUCI19 va
PBluescript) c6 thé duoc sir dung. |

Pé tao ra proteaza kiém dot bién bang k¥ thuat tai t6 hop, vecto can duoc
stt dung thich hop 1a vecto biéu hiéh. Vecto biéu hién ¢ thé chua, ngoai cac yéu
" t6 can thiét cho sy biéu hién trong sinh vat chi, nhu trinh tr khéi dau phién m4,
trinh tu két thic, vi tri gén két ribosom, cac trinh tuy hitu ich nhu gen danh du
Chon loc, yéu t§ cis chtra ving da ndi (polylinker) va trinh tu ting cudng, tin

hiéu bd sung poly-A va trinh tu gin két ribosom (trinh tu SD), néu can.

Té bao chuyén gen c6 thé thu dugc bang cach sir dung vecto tai td hop bao
gbm gen proteaza kidm d6t bién. Theo sang ché, vecto i t6 hop (cu thé 1a,
vecto b1eu hlen t4i td hop) bao gébm gen proteaza kiém dot bién theo sang ché
duqc dua vao trong té bao chu dé tao ra té bao chuyén gen (t& bao dugc bién
dbi), duoc cly trong didu kién giup biéu hién cta protein tai to hép dé tao ra

proteaza kiém dot bien.
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/ E Pbi V(S'i t& bao chu ma vecto tai t6 hop cén duogc dua véo cac vi sinh vét
- bao gbm vi khuin nhu Escherichia coli va Bacillus subtilis va cac t& bao ndm
n men cO the duoc sir dung. Ngoai ra, té bao bat ky nhu t& bao cén trung va té bao
- dong V{;It (V1 dy, cac té bao dong vat cé vi) va cac té bao thuc vat c6 thé du‘qc s
 dung. Vi du' trong sang ché, str dung vi khudn tﬁu@c loai Bacillus nhu Bacillus

' subtzlzs 14 thich hop

Do1 Vorl viéc chuyen gen, vi du k¥ thuat chuyen gen d4 biét nhu phuong

= 7 phap canxi phosphat phuong phép dién di, phuong phép chuyén nap thong qua

" hat m&, phuong phap sing ban gen va phuong phap PEG c6 thé duqc st dung.
- ;Vi"du, nhu phuong phap Chuyén gen c6 thé ap dung cho vi khuin Bacillus,
phuong phap chuyén gen t& bao toan ven (Bott. K. F. and Wilson, G A, T
Bacteriol. (1967) 93, 1925), phuong phép dién chuyén (Brigidi. P. et al., FEMS
~ Microbiol. Lett. (1990) 55, 135), phuong phap dung nap nguyéh sinh té bao
(Chang, S. and Cohen, S. N., Mol. Gen. Genet., (1979) 168, p. 111-115) va
up’hu:ong phép Tris-PEG (Takahashi W. et al., J. Bacteriol. (1983) 156, p. 1130-
1134) dugc dé cap. |

: Té bao chuyén gen dé tao ra protein tai t6 hop ¢6 thé dugc nudi ciy theo
phuong phép chung da bibt di v6i ngudi ¢6 hiéu biét trung binh trong linh vuc
k§ thuat nay. Dbi v6i méi truong dé cdy, vi du, t& bao chuyén gen st dung vi

. sinh vat nhu Escherichia coli va t€ bao nam men lam vét chu, c6 thé la m6i

" trudng tu nhién hodc mdi truong tong hop c6 thé duoc st dung vi cdc moi

_trudng nay chira nguén cacbon, ngudn nito, cic mubi vé co va cac thanh phén
khac ma c6 thé hiru ich béi vi sinh vat chi ma t& bao chuyén gen c6 thd duogc
nudi cdy mét cach hiéu qua trong mdi trudng nay. Péi v6i méi truomg, vi du,
~ampixilin va tetraxyclin c6 thé dugc thém vao theo loai chét danh diu duogc

chon néu duoc sir dung. Trong qua trinh nudi cay vi sinh vat dugc bién doi gen

"~ bdi vecto biéu hién sir dung trinh tu cam tng, thi chat cam ung, néu can, c6 thé

duoc bo sung vao méi truong. Cu thé hon, vi du khi nudi cay, vi khuan dugc
bién d6i bang vecto biéu hién thi cé thé st dung trinh tu khéi dau Lac, vi du,

isopropyl-1-thio-B-D-galactozit (IPTG) dé bd sung vao moi truong nudi cly.
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Trbng khi nu6i céy vi sinh vat dugc bién déi bz‘?lng Vectd biéu'hi'én s dung trinh
tur khoi ddu trp, vi du, ¢6 thé bd sung axit indoleaxetic (TAA) vao mdi trudng
' nuéi cAy. Miic i céc didu kién nudi cAy khong bi giéi han cu thé, tt hon 1a viéc
nubi cdy duge thue hién trong céc didu kién phi hop véi t& bao chuyén gen. Vi
du, dé,nuéi chy té bao chuyén gen Bacillus Subz‘ilis dé thu protein tai fié hop, vi
du, mdi truong LB, moi truong 2 x YT, mdi truong 2 X L—maltoza, hodc moi

| truong 1én men CSL c6 thé duoc st dung.

Theo phurong phap ciia sang ché, proteaza kiém d6t bién c6 thé dugc bidu
~hién béng hé théng phién ma khong chira té bao tir gen proteaza kiém dot bién
hodc san phém’ phién mé cta chung. "Hé théng phién ma khong chira té bao" d&
cap dén hé théng bién dich phién ma in vitro hodc hé théng bién dich in vitro,
dugc tao ra biang cach Bé sung cac chit phan tng nhu céc axit amin can cho su
bién dich protéin trong dung dich huyén phu thu dugc béi té bao chii déng hoa
theo cling co ché. Proteaza kidm dot bién duoe biéu hién nay ¢ thé thu duot ti
~ dung dich nudi cdy, té bao d6ng nhat hoic hé théng phién ma khong chira té bao
bing cac phuong phap chung dugce sir dung dé tinh ché protein, vi du, bing cach
ly tam, két ﬁ’la amoni sulfaf, sic ky gel, sdc ky trao déi ion va sic ky 4i luc (cac
phuong phap nay co thé duoc sir duhg riéng r& hoidc két hop thich hop). Dung
dich nhu dich ndi nudi ciy hodc dich ndi nudi cy ly giai dugc phéan tach hodc
duogc lam c6 dac bang cach ly tam va loc béng may siéu loc ¢ thé dugc st dung
ftruc tiép nhu dung dich enzym tho. Néu proteaza kiém dot bién biéu hién khong
duoc giai phéng ra khéi cac té bao, thi t& bao c6 thé dugc dong nhét tiép d6 1a

tach va tinh ché protein.

Céc thao tac dé didu ché mARN, didu ché cADN, PCR, RT-PCR, diéu ché
thu vién, gén vao vecto, chuyénrgen té bao, x4c dinh trinh tu ADN co s6, téng
h(_)'p" héa hoc axit nucleic, xac dinh trinh tur axit amin dau N cua protein, giy dot
bién va phién ma prbtein dugc stir dung theo sang ‘ché c6 thé duge thuc hién theo
cac phuong phép duqé md ta trong cac quy trinh chung. Cac quy trinh nay, vi du,
c6 thé dugc dé cap trong Sambrook et al., Molecular Cloning, A laboratory |

manual, (2001) 3rd Ed., (Sambrook, J. & Russell, DW. Cold Spring Harbor
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Laboratory Press). Cu thé 13, d6i véi thir nghiém tai t6 hop gen cho Bacillus

~ subtilis, vi du, c6 thé sir dung ‘quy trinh chung trong thao tic gen ddi véi

_ Bacillus subtilis nhu néu trong "h¢ 7,2 Bacillus subtilis", "Biochemical

f Expériment Cburse, Part II, 1. Gene Study Method II", dugc viét boi Hirofumi
Yoshikawa, (1986) Tokyo Kagaku Dojin (Tokyo), p. 150-169.

, Do_ 96, proteaza kiém dot bién thu dugc bing phuong phép theo sang ché
--»b»iéuh_ién tinh tan céi thién trong ché phim long, t5t hon 13, chét téy,rfra long
defuﬁ dic, so véi proteaza kiém ban dau. Vi vay, sang ché con ‘dé ée_ip,dén.
proteaza kidm d6t bién duoc didu ché bang phuong phip theor sang ché dé cai
thién tinh fah clia proteaza kiém trong ché phim 1éng, gen (polynucleotit) ma
~ hoa dot bién', vecto bao gdm gen, t& bao chuyén gen chua ibao gdm vecto va -

" phuong phap san xuét proteaza kiém d6t bién sir dung té bao chuyén gen nay.

Hon nfra, proteaza kiém dot bién theo séang ché thé hién tinh tan cai thién
8 trdng ché phim 1éng so v6i proteaza kiém ban dau. Vi vay, proteaza_kiém dot
“bién theo sang ché 13 hiru ich nhu enzym can dugc bd sung vio céc chét tay
‘ dang bot, t6t hon 13 hitu ich nhu enzym can dugc bd sung vao cac chét téy ria
16ng, va tét hon 13, hitu ich nhu enzym can dugc bb sung vao cac chét tay rira
'léng dam dic. Chét ty rira léng bao gdm proteaza klém dot bién theo sang ché
¢6 thé chira mot lugng proteaza kiém 16n hon so véi chét ty rira 1ong thong
_ thuf(‘)ng, va do d6 c6 thé sé hitu hoat tinh proteaza cao hon hoat tinh théng
~ thuong, két qua 1a thu dugc kha ning tdy ria cao hon do enzym c6 thé duoc
bidu hién. Vi vay, sang ché con cung cap ché pham tay ria 16ng chira proteaza
kidm dot bién theo sang ché. .
| Trong ché phdm chét tiy rira 1ong theo sing ché, ham lugng proteaza kiém
dot bién theo sang ché cu thé 14 khong bi gi6i han miép la proteaza kiém nay thé
‘hién hoat tinh. Thich hop 14 ham luong tir 0,1 dén 25000 U cho mdi kg ché
~ phim chét tAy rira, tét hon 13 0,1 dén 5000 U va t6t hon 12 0,1 dén 2500 U.
'Hoat tinh proteaza kiém dugc xac dinh bang phudng phap sau: A 1/15 M
dém phosphat, pH 7,4 (0,9 mL) va 40 mM dung dich Glt-Ala-Ala-Pro-Leu-p-
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 pitroanilit/dimetyl sulfoxit (0,05 mL) dugc thém vao 6ng nghiém va dugc duy
tri & 30°C trong 5 phut. B6 sung vao hdn hop nay, enzym long (0,05 mL) va sau |
~ d6 cho phan uing & 30°C trong 10 phut. Sau d6, 5% (W/V) bé sung dung dich axit
 Xitric chua nudc (2,0 mL) d¢ két thic phan 1 tmg. Su hép thu séng & 420 nm du’c_rc |
do bing quang phé ké. O day, mot don vi (U) cla ‘enzym du:orc X4c dlnh nhu

» luorng en7ym ‘dé tao ra 1 pmol cua p-nitroanilin trong 1 phut trong phan 1 ung tren.

Che phim chét tAy rira 10ng theo séng ché bao goém chat hoat dong bé mat “
va dung dich proteaza kiém dot bién khac theo sdng ché. £)01 VO’l chit hoat dong
bé mit, cac chét hoat dong bé mit nhu chét hoat dong bé mat amon, chét hoat
: ‘dcf)ng bé miit khong ion, chét hoat dong bé mat ludng tinh va chét'ho,at :d@h;g bé |
métrcation c6 thé dugc str dung riéng 18 hoic két hop cta hai hogc -'nhiéuAloai.

D&i véi chit hoat dong bé mit khong ion, chét hoat déng bé mit kh6ng ion
bat ky 6 thé dugc sir dung mién 1a c6 chua C8 dén C22 nhém hydrocacbon
nhin chung c6 trong ché phidm léng va C2 nhom oxyalkylen & luong vai mol
hQ@,C nhiéu hon dugc thém vao nhém hydrocacbon. Vi du, cic chét hoat dong bé

mat khong ion duoc dé cap dudi day:

R;0-(AO)m-H (R; = C8-C22 hydrocacbon, AO = C2-C5 nhém oxyalkylen,
m = 16 dén 35) (JP-A-2010-275468); |

7 R,0- (EO)IV(AO)m—(EO)n—H (R; = C8-C18 hydrocacbon, EO = C2 nhém
oxyalkylen, AO = C3-C5 nhém oxyalkylen, 1= 3dn30,m=1dén5,1+n=14
dén 50) (JP—A-ZOlO -265445, JP-A-2011-63784);

R,0-(EO)m/(AO)n-H (R; = C8-C22 hydrocacbon, EO = C2 nhém
oxyalkylen, AO = C3-C5 nhom oxyalkylen, m = 10 dén 30,n=0 dén 5, EOva
AO duoc lién két han ché hodc ngu nhién) (JP-A-2010-189551);

R,(CO)O-EO)m/(AO)n-Ro(R; = C8-C22 hydrocacbon, EO = C2 nhém
oxyalkylen, AO = C3-C5 nhém oxyalkylen, 1 = 0 dn 1, m = 14 dén 50, n =1
&n 5, R, = hydrogen (1= 0) hodic A C1-C3 nhém alkyl, EO va AO duoc lién két
‘han ché hodc ngu nhién) (JP-A-2010-229385);
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R,0-(EO)m-(AO)n-H (R, = C8-C22 hydrocacbon, EO = C2 nhém

~ oxyalkylen, AO = C3-C5 nhom oxyalkylen, m = 15 dén 30, n=1 dén 5) (JP-A-
2010-229387); | RRET

| R,0-(AO)m/(Gly)n-H va/hoac RZ-COO-(AO)p/(Gly)q—H (R; = C8-C22 |

nh(’)m_hydrocacbon, Ré = C7-C21 nhom hydrocacbon, AO = C2-C3 nhém-
Qxyélkylen, Gly = nhém glyxerol, m = 0 dén 5, n=2 dén 10, p=0 dén 5,9=2

‘ dén 1’0, AO va Gly dugc lién két han ché hoic ngiu nhién) (JP-A-2010-

| 254881); | * | | .
R,;-COO-(PO)m/(EO)n-R; (R, = C7-C21 nhém hydrocacbon, COO = nhém
cacbonyloxy, R, = C1-C3 nhém alkyl, PO = nhom oxypropylen, EO = nhom
 oxyetylen, m = 0,3 dén 5, n = 8 dén 25, PO va EO duge lién két han ché hoiic
ngﬁuinhién) (JP-A-2010-265333); |

| R,0-(EO)-(PO)m-(EO)n-H (R; = C8-C20 hydrocacbon, EC = C2 nhoém = -

‘oxyalkylen, PO = nhém oxypropylen, ] >=1,n>=1, 0 <m<1+ n, EO va PO

~ duge lién két han ché) (W098/24865);

R;0-(EO)m-(PO)n-H (R; = C10-C16 nhém alkyl hodc nhém alkenyl, EO = |

" nhém etylen oxit, PO = nhém propylen oxit, m = 5 dén 15, n = 1 &én 3) (JP-A-8-
157867);

- Ry(CO)<(EO)M-OR; (R; = C11-C13 nhém alkyl hoac nhom alkenyl mach
théng hoic mach nhanh, R, = C1-C3 nhém alkyl, EO = nhém etylen oxit, m =
10 dén 20) (JP-A-2008-7706, JP-A-2009-7451, JP-A-2009-155594, JP-A-2009-

155606); |
R;(CO)-(AO)m-OR; (R, = C9-C13 nhém alkyl hodc nhém alkenyl mach

théng hodc mach nhanh, AO = C2-C4 nhém oxyalkylen, R, = C1-C3 nhom alkyl,

T m= 5 dén 30) (JP-A-2009-144002, JP-A-2009-173858, JP-A-2010-189612); va

axit béo alkanol amit, axit béo alkanol glucamit, va alkyl polyglucozit.

Pbi v6i chit hoat dong bé mat anion, chit hoat dong bé mit anion

cacboxylat, chét hoat dong bé mit anion este cua axit sulfuric hodc axit sulfonic,
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chét hoat dong bé mit anion gbc khéng ‘phai xa phong, alkyl ‘benzen axit
sulfonic chudi théng, benzene axit sulfonic hodc mudi cia chﬁng, mubi este clia

polyoxyetylen alkyl axit sulfuric, mudi cta axit o-olefin sulfonic, mudi 'cﬁa axit

‘alkyl benzen sulfonic, mudi cia a-sulfo axit béo, xa phong axit béo, chit ho‘a"t

dong bé mit gbc v.muéi este clia axit phosphoric, axyl alaninat, axyl taurat, alkyl

ete cua axit carboxylic, este cua cOn axit sulfuric va cac thanh phén khac duoc

dé cap. Tét hon lé, chét hoat dong bé mit amdni bdi bdn c6 nhém alkyl chuéi—
dai don c6 8 dén 22 nguyén tir cacbon va amin thi ba c6 nhém alkyl chudi dai
don ¢6 8 dén 22 nguyén tir cacbon duoc dé cap. |

| D61 v&i chat hoat dong bé mit cation, vi du, mudi améni bdi bén c6 nhém

alkyl chudi da‘ﬁ, amin tha ba cé nhém alkyl chudi dai don, mubi amoéni cta

alkyltrimetyl, mudi améni cta dialkyldimetyl va mudi alkylpyridinium dugc dé

cap. Nhu chit hoat dong bé mit ludng tinh, loai alkyl betain; loai alkyl amit

betain, loai imidazolin, loai alkyl amino sulfon, loai alkyl amino axit carboxylic,

loai alkyl amit‘ axit carboxylic, cic chit hoat dong bé mit ludng tinh loai amit

axit amin hodc loai axit phosphoric nhu alkylaxetic axit betain, alkanol amit
propylaxetic axit betain, aikyl imidazolin va alkyl alanin, dwoc dé cap. Thich

hop 13, sulfobetain hodc carbobetain c6 nhém alkyl c¢6 tir 10 dén 18 nguyén tit

cacbon co6 thé dugc dé cap.

Ché phém chét tiy rira 1ong theo sang ché thich hop 2 ché phim chét _téy
rira 10ng d4m dic. Theo sang ché, "chit tiy rira 1ong dam dic" dé cap dén chét
thy rtra 1ong bao gdm chét hoat dong bé mit c6 ndng d6 40% khéi Iuvong hoic
nhiéu hon va nuéc & ndng do it hon 60% khédi lwong, thich hop 13, chat tiy rira
16ng bao gdm tic nhan hoat dong bé mit & ndng dd tir 40 dén 90% khoi lugng
va nudc o né)ng d6 5% khéi luong hoac nhiéu hon va it hon 60% khdi luong, téf
hon 13, chét tiy rira 16ng bao gém tac nhan hoat dong bé mit & ndng do6 tir 45
dén 90% khéi lugng va nuée & ndng d6 5% khéi lugng hodc nhiéu hon va it hon
55% khdi luong, t6t hon 13, chat tiy rira 16ng bao gbém tic nhan hoat dong bé
mat & ndng do tir 50 dén 75% khdi luong va nuéc & ndng dd 5% khoi lugng

hoic nhiéu hon va it hon 50% khéi luong, va thich hop hon nita 13, chit tiy ria
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1ng bao gdm tac nhan hoat dong bé mat & ndng do tir 50 dén 75% khéi luong

~vanuéc & nong d6 5% khéi lugng hozc nhiéu hon va it hon 30% kh01 lugng.

Che pham chét tdy rira 16ng theo sang ché c6 thé con chira cac thanh phén -

thuong du'oc su dung trong che pham 16ng, nhu polyme hoa tan nudc, dung moi

hu:u co co the tron vO1 nudc, tic nhan klem tac nhan chelat hoa, axit hiru co -

~ hodc mu01 cua chung, enzym khac ngoai proteaza kiém dot bién cia sang ché,

tac nhan 6n dinh enzym, tac nhan huynh quang, tdc nhan khir mdi, téc nhén |
huong dich, tdc nhan tay trang nhu hydro perox1t chét chéng oxy hoa chat dleu' ,

chinh pH chét dem chat bao quan, huong vi, mudi, con va sacarit.

» Cac vi du vé polyme hoa tan trong nudc bao gdm hop chat polyme (JP-A-
“ 2010-275‘468, JP-A-10-060496) ¢6 (i) gbc chudi polyete bao gdbm don vi tring
o horp co ngﬁéh gbc tir epoxit c6 2 dén 5 nguyéh tr cacbon VV.';I (i1) gbc chudi
& polyme bao gdm don vi trung hop c6 ngudn gde tir it nhét mot don phan axit
cacboxylic khong b3o hoa dugc chon tir axit acrylic, axit metacryhc va axit
maleic, va ciu tric ghép trong d6 hodc (i) hodc (i) doéng vai trd nhu chudi
xuong séng va ca"lu triic con lai dong vai tro nhu ch}uSii nhanh; va polyme hoa tan
nuée (JP-A-2009-155606) c6 don vi alkylen terephthala’c va/hodc don vi alkylen
‘ isophthalét va don vi oxyalkylcn va/hodc don vi polyoxyalky‘len

 Céc vi du vé dung méi hiru co ¢b thé phdi tron véi nuéc bao gdm cac
alkylen glycol cua cac alkanol, glyxerm, céc polyalkylen glycol, cac
(poly)alkylen glycol (mono hodc di) alkylete, cac alkylglyxeryl ete va cac ete
| thdm cda cdc (poly)alkylen glycol. Alkylen glycol c6 2 dén 6 nguyén tr cacbon, -
nhu etylen glycol, propylene glycol, butylen glycol hodc hexylen glycol,
glyxerin, polyetylen glycol monophenyl ete, etylen glycol monobenzyl ete,
dietylen glycol monobenzyl ete hodc thanh phén twong tu 13 thich hgp. Trong
ché phim chét tiy rta 16ng theo sang ché, ham lugng dung mdi hiru co cd thé
phéi trén v6i nuée 12 1 dén 40% khéi lugng, va thich hop 1, tir 1 dén 35% khoi

" lugng.
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~ Céc vi dy v& tic nhan kidm bao gém alkanol amin ¢6 tir 1 dén 3 C2-C4
-alkanol nhu monoetanol amin, dietanol amin, trietanol amrin,r polyoxyalkylen
amin va dimetyl amihopropyl amin. Monoetanol amin hodc trietanol amin 13-
thich hgp. Trong ché phim chét tiy rira léng ctia sang ché, ham lugng tic nhan
Kidm 14 tir 0 dén 20% khéi luong, va thich hop 13 tir 0 dén 10% khéi luong.

: :Eéi’ v6i tdc nhin chelat hoa, vi du, cic axit aminopdlyaxetic nhu axit
nitriiotriaxetid, axit iminodiaxetic, axit 'etylendiaminax’etic, axit dietylentrian‘lin-./ B
' peﬁtaaxetic, axit glycoletherdiamintetraaxetic, axit hydro'xy_ethylrirhinodiaxetic, |
axit triétylentetraminhexaaxetic va axit djenkolic, hodc cécrmﬂuréi cua céC‘ axit
_nay; cac aXit hitu co nhu axit diglycol, axit Oxydisuccinic, axit
carboxymetyloxysuxinic, axit xitric, axit lactic, axit tartaric, axit oxalic, éxit»
'7 malic, axit oxydisuxinic, axit gluconic, axit carboxymetylsuiinié va axit
carboxy-metyltartaric hodc cac mudi cia cac axit W héy; va arhino‘tri(axit
- metylenphosphonic), - axit l—hydroxyéfyliden—l,1—diphosphonic,
etylendiamintetra  (axit  metylenphosphonic), dietylentriaminpenta(axit
metyleﬁphosphonic), céc mudi cia cac amin kim loai kiém thip hon ctia chiing
duge d& cap. Trong ché phdm chét tiy rira 16ng ctia sang ché, ham luong cuia tac
nhan chelat héa thich hop 1a tir 0,1 dén 5% khéi lugng va tt hon 1a tir 0,1 dén
4 % khéi luong. |

Péi véi axit hitu co hoic mudi cia ching, vi du, cdc axit polyvalent
carboxylic nhu c4c axit béo bdo hoa, axit suxinic, axit maleic, axit fumaric hoac
cac mubi clia cac axit ndy; cac axit hydroxycérboxylic nhu axit xitric, axit malic,
axit glycol, axit p-hydroxybenzbic, axit benzoic hodc ciac mubi ciia chiing dugc
dé cap. Trong sé d6, axit xitric hodic mudi ciia ching 13 thich hgp hon. Trong
ché phim chét tay rira 16ng cla sang ché, ham luong ctia axit hitu co hodc mubi
ctia chiing 1 tir 0 dén 5% khi lugng, va thich hop 14, tir 0 dén 3 % khdi luong.

Cac vi du vé tic nhan khir mui va tac nhén phan tan bao gdm axit
polyacrylic, axit polymaleic, carboxymetylxeluloza, polyetylen glycol c6 trong

lugng phén tr trung binh trong lugng 1a 5000 hodc nhiéu hon, copolyme maleic -
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anhydrit-diisobutylen, a copolyme ete maleic anhydrit-metylvinyl, copolyme
“maleic anhydrit-vinyl axetaf, san phdm ngung tu naphthalen sulfonat formalin
- vacac polyme dudc md ta trong cac diém 1 dén 21 yéu cau bao hcf)v(trang 1, cot
| 3, dong 5 dén t'rang‘3, coOt 4, dong 14) cia JP—A-59-626714. Néu chung khong j
phu hop dé pha frcf)n, chung khéng thé 'duqc thém vao. | 7

Péi voi thc nhan khang nhqu mau, vi dy, polyvinylpyrolidon duoc dé cap.

" Ham lugng ctia chiing thich hop 14 tir 0,01 dén 10% khoi luong.

- Céac vi du v téc nhén'téy tréng bao gdm h};dro peroxit, percacbonat va.
"Pperborat; Ham lugng cua ching thich hop la tir 1 dén 10% khéi luong. Khi tac
’ ‘nhén tay tring dugc sir dung, tetraaxetyletylendiamin (TAED) va chét hoat hoa
| téy- tring nhu dugc mo ta trong JP-A-6-316700 co thé :duqc thém vao & luong tir
0,01 dén 10% khéi lugng.

 Céc vi du vé tic nhan huynh quang bao gém tic nhén huﬁﬂl quang -
biphenyl (vi du, Tinopal CBS-X) va tac nhan huynh quang stilben (vi du, thudc
nhﬁ{)m huynh quang DM). Héih luong cua tac nhan hu}‘/nh'quang thich hop 1a tur -
0,001 dén 2 % khéi luong. |

| Céc vi du vé cac enzyme khéac ngoai trir proteaza kiém dot bién cta sang
ché bao gdém cac loai khac clia cac prdteaza va céac hydrolaza nhu xellulaza, B-
, gluéanaseza, hemicelulaseza, lipaza, pefoxidaza, laccaseza, oi-amylaza,»
‘ glucoamylaza, éutinaza, pectinaza, reductaza, oxidaza, phenol oxidaza, ligninaza,
pullulanaza, pectat lyaza, xyloglucanaza, xylanaza, pectin axetylesteraza, -
polygalactufonaza, rhamnogalacturonaza, pectin lyaza, céc loai mannanaza khéc,
pectihmetyl esteraza, cellobiohydrolaseza, va transglutaminaza va hdn hop cta
hai hodic nhiéu enzym nay. 7
Nhu cac thanh phﬁn khéc, vi du, chat 6n dinh enzym nhu hop chét Bo,
ngudn ion canxi (hop chét cung cép ion canxi), hg*pA chét bihydroxy va axit
formic; chit chéng oxy héa nhu butylhydroxytoluen, cresol distyren hoa, natri

sulfit va natri hydrogen sulfit; chit hoa tan nhu axit paratoluenesulfonic, axit

cumen sulfonic, axit metaxylenesulfonic, benzoat (c6 hiéu qua nhu chat bao
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- quéan), dung m6i hiru co khdng hoa tan nude bao gdm paraffin nhu octan, decan,

- dodecan va tridecan; olefin nhu decen Va dodecen; alkyl halogen hoa nhu

kS metylen clorua va 1,1,1-tricloetan; terpen nhu D-limonen, chét mau, chat tao

mul chat bao quan khang sinh va tac nhan khir bot nhu silicon ¢6 the duoc thém
Vao.
~ Nhu ché pham tay r&amng thich hop cta sang ché, ché phdm duoc mé ta
trong cac vi du ctia JP-A-2010-189551, JP-A-2010-265333, JP-A-2010-275468, |
W02010/058832 W02010/119935 hoac W02010/137635 dugc dé cap Cu thé
hon ché pham tiy rira 10ng bat ky ¢ thé duoc sir dung nhu duoc mo ta trong
céc vi du cua JP-A-2010-275468. Nhu mét vi du cu the ché pham chit tay rira
- 16ng dugc md ta trong Vi du 3 co thé dwoc dé cap trong d6 c6 thé duoc didu ché
béng céch bd sung enzym cho ché phim bao géi’n vi du, 66% clia chét hoat dong
bé mit (chat hoat dong be mat khong ion: 46%, chat hoat dong bé mat an1on
;MZO%) 3% polyme hoa tan nudce (polyetylen glycol (s6 phan tr gam bd sung
trung binh etylen oxit: 25), allyl ete/acrylic axit = 75/25 (ty khéi) copolyme),
14% dung moi hitu co co thé trén véi nude (dietylen glycol monobutyl ete,
propylen glycol), 5% tac nhén kiém (monoetanol amin), 11% nuéc trao dbi ion-
va chit mau, huong vi (ché pham C). | |
Vi du, ché pham tAy rira 16ng c6 ban trén thi trudng dudi ddy 1a chit tay rira
* long dam ddc bao gdm 40% chét hoat déng b& miit hofic nhiéu hon. Cac thanh
phan dugc mb ta trong san phém gén nhén s& dugc thé hién dudi day. |
Ché phém A (Attack Neo; dugc san xuét boi Kao Corp.): chit hoat dong bé
mat (chét hoat dong bé mit khong ion, chét hoat dong bé mit anion: bazo alkyl
benzen mach thing, bazo axit béo) 74%, tic nhan on dinh (butyl carbitol), tac
nhén kiém, tic nhan phan tin va enzym.
Ché phim B (NANOX; dugc san‘ xuét boi Lion Corporation): chét hoat
dong bé mit (polyoxyetylenalkyl sulfat) 55%, tic nhin 4n dinh va enzym.
Thich hop la, ché phim chét tdy rira 1ong cua sing ché duoc st dung cho

cac vat liéu lam quan 4o hodc vai (khan trai givong, man cira, tham, vai treo
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- tuong), nhung khong chi giéi han & & cac san pham nay. Do ché;phém chét téy )
rira theo sang ché c6 thé chira proteaza kiém d6t bién cia sang ché & luong 16n
so v6i ché phim chét tiy rira thong thudng, kha ning tay rira enzyme cao co thé
~ dugc cung cap.

Séang ché con bao gém cac ché pham, phuong phép san xuét, viéc str dung

: hodc cac phuong phép nhu cac phu:orng an dugc dua ra lam vi du dudi day.

(1) Phurong phéap cai thién t1nh tan cuia proteaza kiém trong ché pham long,
ot trong dé phuong phap bao gom cac budc, thu nhan proteaza klem co trinh tu
axit amin néu trong SEQ ID No: 2 hoac trinh tu axit amin ¢ muc do ‘tuong
ddng 80% hodc nhiéu hon, thay thé it nhit mot gbc axit amin dugc chon tir
'nh'c’)m bao gdm céc gdc axit amin tai cic vi tri duge md ta & cdt (i) cua cac Béhg
1-1 va 1-2 ctia trinh tu axit amin néu trong SEQ ID No: 2 hqéc cac vi tri tuong

Umg v6ino, bang goc axit amin dugc mo ta ¢ cdt (ii) cua cac Bang 1-1 va 1-2.

(2) Proteaza kidm dot bién bao gdm trinh ty axit amin néu trong SEQ ID
No: 2 hodc trinh tu axit amin mirc d tuong déng c6 80% hodc nhiéu hon, trong
6 it nhét mét géc axit amin dugc chon tir nhém bao gdm céc géc axit amin tai
 cée vi tri duge mé ta & cot (i) cua cac Bang 2-1 va 2-2 cia trinh tir axit amin néu
trong SEQ ID No: 2 hogc céc vi tri twong img v6i nd la gbc axit amin dugc mod
 ta & et (ii) ctia cdc Bang 2-1 va 2-2 .

(3) Trong cac muc (1} va (2) néu trén, proteaza kiém nay cé mic do tuong
ddng 80% hoic nhiéu hon so véi trinh tu axit amin néu trong SEQ ID No: 2 la
proteaza kiém c6 mirc d twong ddng t6t hon 13 85% hoic nhiéu hon, t5t hon 1a
90% hodic nhidu hon, tét hon 1a 95% hofic nhidu hon, thich hop hon nita 13 97%
hoic nhidu hon, con thich hop 12 97,5% hodc nhiéu hon, con t6t hon 1a 98%
hoac nhidu hon va con t8t hon 13, 99% hodc nhiéu hon, véi trinh tu axit amin

néu trong SEQ ID No: 2.

(4) Trong cac muc (1) dén (2) néu trén, proteaza kiém nay c6 mirc do tuong
ddng 80% hoic nhiéu hon so véi trinh ty axit amin néu trong SEQ ID No: 2
thich hop 1a proteaza kiém bao gbém trinh tu axit amin néu trong SEQ ID No: 2
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c6 sur loai bé, thay thé hodc bd sung thich hop 14 1 dén 40, t6t hon 1 1 dén 20,

va tot hon 13, 1 dén 10 axit amin.

(5) Trong cac muc (1) dén (2) néu trén, proteaza kiém nay cc’> ml’rc do. tuohg :
~ d6ng 80% hoc nhidu hon so véi trinh tur axit amin néu trong SEQ ID No: 2 1a
o proteaza thich hop dugc chon tir nhém bao gbm: '

Proteaza KP9860 (c6 ngudn goc tir Bacillus sp. KSM-KP9860 (FERM BP-
- 6534), WO99/18218, 56 truy cip GenBank AB046403); |

’ Proteaza E 1 (c6 ngudn gbe tir Baczllus No. D-6 (FERM P- 1592) JP-A-49-
71191, 6 truy cp GenBank AB046402);

Proteaza Ya (c6 ngudn gdc tir Bacillus sp. Y (FERM‘BP-1029), JP-A-61-
280268, S6 truy cép GenBank AB046404); :

Proteaza SD521 (co ngudn goc tr Baczllus SD521 (FERM P-11162), JP A-
3 191781, s6 truy cap GenBank AB046405);

Proteaza A-l (c6 ngudn goc tir NCIB12289, WO88/01293, s truy cap
7 GenBank AB046406);

Proteaza A-2 (c6 ngudn gbc tir NCIB12513, WO098/56927); hoic

Proteaza 9865 (c6 ngudn goc tur Baczllus sp. KSM-9865 (FERM P- 18566)
sb truy cap GenBank AB084155) ‘

(6) Trong cac muc (1) dn (2) néu trén, proteaza kiém niy c6 mic d(f) tuong
d(“)ﬁg 80% hodc nhiéu hon so véi trinh tu axit amin néu trong SEQ ID No: 2 1a
proteazé kiém thu duge béng cach thay thé, t6t hon 13, tyrosin tai vi tri 195 cta
trinh ty axit amin néu trong SEQ ID No: 2, béng glutamin, axit aspartic tai vi tri
369 bﬁng asparagin, threonin tai vi tri 65 bang prolin, valin tai vi tri 273 bing
isoleuxin, threonin tai vi tri 359 béng serin, serin te_ti V1 tri 387 béng alanin,
-~ asparagin tai vi tri 166 bang glyxin, glyxin tai vi tri 167 bang valin, alanin tai vi
tri 133 bang serin va valin tai vi tri 134 bang threonin, va bang cach chén serin
gitta vi tri 133 va vi tr 134; tdt hon 13, proteaza kiém bao gé)fn trinh ty axit amin

" néu trong SEQ ID No: 250.
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~— (7) Trong cac muc tir (1) dén (6) néu trén, tot hon 1a proteaza kiém nay co
mitc d tuong dong 80% hodc nhiéu hon so véi trinh tu axit amin néu trong
5 SEQ IDNo: 2 ¢ cac gbe axit amin dudi day tai cac vi tri tuonrg ung voi céc vi
. tri 30, 68 va 255 cua trinh tu axit amin néu trong SEQ ID No: 2:
Vi tri’t‘uong ting v6i vi tri 30: axit aspartic
- Vi tri tuong ing véi vi tri 68: histidin -
- Vi tri twong ing vai vi tri 255: serin.

(8) Trong muc (7) néu trén, t5t hon 13, proteaza kiém c6 mic 4o tuong

déng 80%»1h05c nhiéu hon so véi trinh tu axit amin néu trong SEQ ID No: 2 ¢6 '
- c4c gbe axit amin duge mo ta & cot (i) ctia Bang 3 tai cac vi tri tuong tmg voi
~-cac vi tri dugc mo ta & cot (i) cua Bang 3 cua trinh ty axit amin néu trong SEQ
- ID No: 2.

(9) Trong céc muc (1) dén (8) néu trén, thich hop 13, it nhét mét gbe axit
amin bao gdém it nhét mot dugc chon tir nhém bao gbém céc géc axit amin tai vi
tri 405, vi tri 81, vi tri 40, vi trf 191 va vi tri 59 cua trinh tu axit amin néu trong
SEQ ID No: 2 hodc céc vi tri tuong ng vai nd.

(10) Trong cic muc tir (1) d&n (9) néu trén, thich hop 1, it nhit mot gée
axit amin bao gbm it nhat hai géc axit amin duoc chon tir nhém bao gdm cac
géc axit amin tai vi tri 405, vi tri 81, vi tri 40, vi tri 191 va vi tri 59 cta trinh tu
axit amin néu trong SEQ ID No: 2 hodc céc vi tri twong mg vdi no.

(11) Theo phuong phap d& cai thién tinh tan cua proteaza kiém dugc mé ta
trong c4c muc (1), tir (3) dén (10) néu trén, thich hop 14, it nhit mot goc axit
amin dugc chon tir nhém bao gém cac géc axit amin tai vi tri 405, vi tri 81, vi tri
40, vi tri 191 va vi tri 59 cla trinh ty axit amin néu trong SEQ ID No: 2 hodc cac

| vi tri tuong tmg vo6i n6 duge thé bang gbc axit amin duoc mb ta duéi day:

Vi tri 405 hodc vi tri twong Ung vGi nd: leuxin hodc tryptophan;

Vi tri 81 hodc vi tri twong Ung vd&i nd: leuxin, prolin, tyrosin hodc

~ tryptophan;
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Vi tri 40 hodc vi tri trong ting v6i nd: isoleuxin, phenylalanin hodc leuxin;

Vi tri 191 hoac vi tri tuong ing vdi nd: leuxin hodc valin; va

Vi tri 59 hodc vi tri twong Gng v&i né: valin, isoleuxin hodc leuxin.

(12) Proteaza kiém d6t bién duoc mé ta trong cac muc tir (2) dén (10) néu
trén, thich hop 13, it nhat mot géc axit amin duoc chon tir nhém bao gém cac géc. .
axit amin tai vi tri 405, vi tri 81, vi tri 40, vi tri 191 va vi tri 59 cuda trinh tu aXit
amin néu trong SEQ ID No: 2 hoac céc vi tri tuong tmg voi nod la gbc axit amin
 dugc mo ta dudi day: ' '

Vi tri 405 hoac vi tri tuong ing véi nd: leuxin hodc tryptophan;

Vi tri 81 hodc vi tri tuong i’m_g v6éi né: leuxin, prolin, tyrosin hodc
tryptophan;

Vi tri 40 hodc vi tri twong Gng véi nd: isoleuxin, phenylalanin hodc leuxin;

Vitri 191 hoéc vi tri tuong Gmg véi nd: leuxin hoac valin; va -

Vi tri 59 hodc vi tri tuong Gng vdi nd: valin, isoleuxin hoac leuxin.

(13) Trong cac muc (1), tir (3) dén (11) néu trén, thich hop 1a chat tay rira
16ng chtra chét hoat dong bé mit ¢ néng d6 40% khéi luong hoic nhiéu hon va
 nuée & ndng do it hon 60% khéi luong, t6t hon 13, chit hoat dong bé mit & ndng

~ d6 40 dén 90% khéi lugng va nuéce & ndng d6 5% khéi lugng hodc nhidu hon va-

it hon 60% khdi lugng, t6t hon 14, chit hoat dong bé mit & ndng do 45 dén 90%
khéi lugng va nuée & ndng d6 5% khdi lugng hodc nhiéu hon va it hon 55%
| khéirluqng, thich hop hon nfra 13, chét hoat dong bé mit & néng dd 50 dén 75%
khéi luong va nuéc & ndng do 5% khéi luong hozc nhidu hon va it hon 50%
khdi luong, va con thich hop 13, chét hoat déng bé mit & ndng do 50 dén 75%
khéi luong va nuée & ndng d6 5% khéi lugng hodc nhiéu hon va it hon 30%
khéi luong.

(14) Proteaza kiém d6t bién m4i héa gen dugc mo ta trong bét ky trong sb

cac muc tir (2) d&én (10) va (12) néu trén, hodc proteaza kiém biéu hién tinh tan
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"+ cai thién dugc mé ta trong bt ky trong s6 cée muc tir (1) dén (11) va (13) néu
trén. | '
(15) Vecto tai td hop, trong d6 vecto nay chira gen dugc -m()‘ ta trong muc |
. (14) néu trén.
- (16) Té bao chuyén gen chtra vecto tai t6 hop dugc mbd ta trong muc (17)
 néu trén.
- (17) Phuong phap Sén xuét proteaza kidém dot bién sir dung té bao chuyén
gen duoc md ta trong muc (16) néu trén.
- (18) Ché phim tiy rira 1ong bao gdm proteaza kiém dot bién dugc mo ti

trong bét ky trong sb cac muc tir (2) dén (10) va (12) néu trén.hoejc proteaza

~ kiém biéu hién tinh tan ci thién dugc md ta trong muc bat ky trong so cac muc

tir (1) dén (11) va (13) néu trén.

(19) Theo mucv (18) néu trén, ché phim tdy rira 1ong trén bao gbm, thich
hop 13 chit hoat déng bé mit & ndng dd 40% khéi luong hozc nhidu hon va
nuée & ndng do it hon 60% khéi lugng, t6t hon 13, chét hoat dong bé mat & nong
- d6 tir 40 dén 90% khéi lugng va nudc & ndng d6 5% khéi lugng hogc nhiéu hon
va it hon 60% khéi luqﬁg, t6t hon 13, chét hoat dong bé mat & ndng do tir 45 dén
90% khdi lugng va nudc & néng do 5% khdi lugng hoac nhidu hon va it hon
55% khéi luong, thich hop hon nita 13, chét hoat dong bé mit & néng do tir 50
dén 75% khéi luong va nuéc & ndng do 5% khéi lugng hoic nhidu hon va it hon
50% khéi lugng, va con tot hon 13, chr?’lt}hoat dong bé mit & néng do tur 50 dén
75% khdi lugng va nuée & ndng dd 5% khdi lugng hodc nhidu hon va it hon

30% khoi luong. |

Vi du thyce hién sang ché

Sang ché s& dugc md ta cu thé hon bﬁng cac vi du dudi day. Tuy nhién,

pham vi k¥ thuét ctia sang ché khong bi giéi han & cac vi du nay.

Vi du 1: Didu ché proteaza kiém dot bién
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Phuong phap didu ché proteaza kiém d6t bién theo Séng ché s€ dugc mo -t_é'
dusi day bing phuong phap didu ché, vi du, dot bién "D11G", bang céch lam ;
 bién dbi axit aspartic géc (D11) tai vi tri 11 cita trinh ty axit amin 7(SEQ,ID No: -
| 2) ciia vung enzyrh trudng thanh proteaza KP43 dang tu nhién v6i glyxin, nhu
moét vi du. _ |

Sl’xvdung plasmit pHA64TSB‘ dugc mo ta & Vi du tham khéo 1 (2) (duge m6 -

ta bén dudi) dugce pha lodng thich hop lam khudn; doan méi KG24S2. (SEQ ID
NQ:V 3 : ATAAGGATCCGTGAGGAGGGAACCGA, c6 vi tri BamHI_), dugc u o
b sung cho vung ngugc chiéu ctia codon ban déu, va doan mdi D11_R (SEQID -
No: 4: CGCTTTGACAATTCCACGCGCAAC), duge u bd svung cho vung
- ngugc chiéu lién k& V(;)‘i codon D11, PCR dugc thuc hién dé khuéch 'dai vung
dau N trinh tu ma héa ADN cua proteaza KP43. Sau d6, st dung plasmit
pHA64TSB  lam khuon doan mbdi DI IGF (SEQ ID ‘No: 5:
| 'GGAATTGTCAAAGCGGGAGTGGCTCAG_AGCAGCTAC, mot phin . cla
h’lét 5" cua ching gin két b6 sung cho doan mdi D11_R) d thay thé codon D11 -
bang codon glyxin, va doan moéi KG11S (SEQ ID No: 6:
CCCCTCTAGACGATTACCATATTAATTCCTCTACCC, c6 vi tri- Xbal),
| dugc 1 bd sung cho ving xuéiyd(‘)ng ctia codon dau niﬁt PCR duoc thuc hién dé
khuech dai ving dau C trinh tw ma héa ADN proteaza KP43. Sir dung hén hop
ctia san phdm PCR thu dugc mi héa ving diu N va san phim PCR thu dugc ma
| hoa vung dau C 1am khuén, va st dung doan mdi KG24S2 va doan méi KG118S
truée, PCR dugc thuc hién dé thu duoc san phém PCR c6 toan b chiéu dai gen
clia proteaza KP43 dot bién trong d6 codon D11 dugc thay bang codon glyxin.
Sau do, san phém PCR duoc tinh ché béng su két tia etanol, dugc cit déng thoi
| bang enzym giéi han BamHI va Xbal va duge tron véi vecto biéu hién/chén gen
dugc mé ta trong Vi du tham khao 1 (1) (dugc mo ta sau) dé thuc hién phan tmg
thit bang cach st dung Ligation High (dugc san xuét béi Toyobo Co., Ltd.). San
- phdm thét dugc tinh ché béi su két tia etanol. Sau d6, vi khuan chu, Bacillus
dong sp. KSM-9865 (FERM P-18566) duoc chuyén gen bang phuong phép dién

di va dugc ciy 1én méi truong thach LB kiém c6 chira sita tach béo. Vai ngay
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sau, cac khuan lac dugc hinh thanh trén moéi truorng thach. Tur cac khuén lac, té
~ bao chuyen gen c6 kha nang tao thanh khuan lac trén sira tach béo duogc tach de

“thu dutoc té bao chuyén gen tao ra proteaza KP43 d6t bién "D11G" trong do D11
dugc bién ddi bang glyxin.

Béng thoi, cac bude twong tu dugc lap lai bang céch sir dung hai doan moi

‘dugc md ta trong ¢t "doan moi dot bién R" va cot "doan moi dot bién F" cua

 che Bang 6 1 dén 6-13 tuong ung dudi day thay cho doan méi D11_R va doan

~mbi DI1G_F de thu dugc cac té bao chuyén gen tao ra céc proteaza KP43 dot
~ bién. Cac proteaza dot bién duoc mo ta trong cot "Proteaza KP43 “dot Vblen" cua
~cdc Bang 6-1 dén 6-13 bén dudi. Timg té bao chuyén gen thu dugc duogc cy
| :théo’ cung phu'dng phap dugc md ta trong: Vi du tham khao 1 (2) dé thu duoc

- dich ndi nubi cay chira dot proteaza dot bién.
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Vi du 2: Pénh gia vé tinh tan ctia proteaza kiém dot bién

Nong d6 ctia protein ctia proteaza kiém dot bién trong dich nbi nuéi chy thu
dugc 6 Vi du 17 theo phuong phép dugc mo ta & Vi du tham khao 2 (1) (dwoc md
ta bén dudi). Hon thé nita, theo phuong phép duoc md ta & Vi du tham khao 2
(2) (dugc mo6 ta bén duéi), dd duc cia ché pham C trong d6 dich nbi nudi ciy
dugc thém vao & lugng duge xac dinh‘truc'rc duogc do. Tir do duc, thu duogc do
- duc tu:dng abi (%). Péi véi tl‘fng proteaza kidm dot bién, thu duoc cac gid tri do
“duc tuong d6i (N = 3 hoic nhiéu hon), dugc tinh trung binh va duge st dung

nhu d6 duc tuong dbi clia timg proteaza kiém dot bién.

Céc két qua duoc thé hién & Bang 7. Timg proteaza kiém dot bién thé hién
ring do duc twong dbi cho proteaza kiém gbc (WT) 1a 95% hodc nho hon, cho

- thay c6 su cai thién vé tinh tan.
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Vi dy 3: Danh gia vé tinh tan ctia da dot bién
Cac d6t bién nhim cai thién tinh tan dugc tim thdy & Vi du 2 1a da phirc
hop va do d6 danh gid hi¢u qua clia da dot bién thu duoc ndy. Cu thé, tién h;mh
chlet plasm1t tir vi khudn chil tao ra proteaza dot bién biéu hién tinh tan cai thién
: G V1 du 2 St dung plasmit nay lam khudn, dot b1en khéc dé cai thién tinh tan
duoc tim thay & Vi du 2 duoc dua vao theo cing cich nhu ¢ Vi du 1 dé tao
R thanh dot b1en kép. Tiép d6, plasmit dugc chiét tir vi khuén chu tao ra dot b1en :
kep Su dung plasmlt nay lam khuon, quy trinh tuong tu duo'c lap lai de diéu che |
dot bién bdi ba. V& dot bién kép va dot bién bdi ba, do duc tuong dbi (%) (gia tri
_trung binh cua N = 3 hodc nhiéu hon) cho proteaza kidm gbc (WT) thu dugc
theo cﬁng'rquy trinh nhu & Vi du 2. Cac két qua duogc thé hién & B‘éu}g 8.

el i i s Bang8 ey ._
- Dot bién Do duc tuorng dbi (%)
TSIL 68
T59L/S40L 28
T59L/S40L/N4OSW | 19
T59L/S40L/S191V | 17
T5OL/S40L/S81W | 14
T59L/S40L/S81L | 12
TS9L/N405L 47
TS9L/N40SL/SSIL | 30
T59L/N405L/S191L | 28
TS9L/N40SL/S40L | 25
T59L/S191L 28
T59L/S191L/S40L | - 21
T59L/S1911/S81W 21
TS9L/S191L/S81L | 16
WT 100

Vi du 4: Danh gi4 vé tinh tan ctia cac da dot bién dén chét tay rira 16ng dam déac

co ban trén thi truong
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Nhu tinh tan cta da dot bién duoc xay dung & Vi du 3 cho timg chit tay
ria 1ong dam déc c6 ban trén thi truong (ché‘phém‘ A; Attack Neo (Kao Corp.) |
va ché phim B; NANOX (lion), timg ché phim duoc thé hién & Bang 9), d6 duc
tuong dbi (%) (gi4 tri trung binh ciia N = 3 hogc nhiu hon) cho proteaza kiém
- gbc (WT) thu duoc theo cing cach nhu & Vi du 2. Céc chét tay rira c6 san trén
thi trudmg dugc st dung dé danh gia sau khi khir hoat tinh cia cic enzyme tAy -
rira & 70°C trong 8 gioy . Cac két qua dugc thé hién & Bang 10. e

 Bang 9

Chat tay rra | Dac tinh Ché phim

| 1ong dam dic | chét 1ong
| | . Chét hoat dong bé mit (74%, bazo cdn cao hon
Tinh kiém | (khong ion), bazo alkyl benzen mach thang, bazo

yéu axit béo (anion)), chét 6n dinh (butyl carbitol), tic
- | nhan kiém, tac nhan phén tan, enzym

Ché phdm A

. Chét hoat dong bé mit (55% polyoxyetylen axit
Ché pham B | Trung tinh | béo metyl este), chat bn dinh, tic nhan kiém,

enzym
Bang 10

D¢ duc tuong déi (%)
Dot bién ChéphAm A | Ché phim B
T59L/S81W/191V 23,5 - 389
T59L/S81W/191L - 24,7 35,8
T59L/S81L/405L 19,5 - 28,9
T59L/S81L/191V 36,6 32,1
T59L/S81L/191L : 20,5 29,2
T59L/S40L/81W 22,5 29,1
T59L/S40L/405W 249 34,6
T59L/S40L/405L 28,4 34,4
T59L/S40L/191V 22,9 32,5
T59L/S40L/191L 22,8 29,7
T59L/S191L/405W 29,3 44,6
T59L/S191L/405L - 22,5 33,4
WT ' 100 100
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Vi du 5: Be’mh gi4 vé tinh tan cla proteaza kiém dot bién c6 ngudn gbe tir
| "proteaza KP43 d6t bién nhu proteaza gbc |

i De cap dén phin mb ta cua JP-A-2002- 218989, JP-A-2002- 303176 IP-A-
-2004 000122 JP-A-2004-35176 va JP-A-2006- 129865, cac dot bién sau duroc _
- dua vao thanh- cdng trong proteaza KP43 (SEQ ID No: 2) dé tao ra proteaza
KP43 dot blen (SEQ ID No: 250):

Tyrosm tai vi tri 195 duoc thé bang glutamin (JP-A- 2002 218989) ;
- Ax1t aspartlc tai vi tri 369 dugc thé bang asparagin (JP-A-2002-303 176);

| Threomn tai vi tri 65 dwoc thé bing prolin, valin tai vi tri 273 bang
3 1soleux1n threonln tai vi rf 359 béng serin va serin tai vi tri 387 bang alanin (JP-

;A-2004 000122)

e Asparagm tai vi tri 166 dugc thé bang glyxin, va glyxin tai vi tri 167 bang .
Vahn (JP-A-2004- 35176)

 Alanin tai vi tri 133 duoc thé bang serin, valin tai vi tri 134 bing threonin

va serin dugc chén gitta vi tri 133 va vi tri 134 (JP-A-2006-129865).

- Trinh ty axit amin cia proteaza KP43 dot bién (SEQ ID No: 250) c6 céc
dot bién nay duge dua vao trong dé c6 mirc d6 tuong ddng 97,5% véi dang tu

nhién KP43; WT.
Str dung proteaza KP43 dot bién (mKP43) néu trén nhu mot géc; dot bién

c6 tinh tan cai thién dugc didu ché theo ciing céch nhu & Vi du 1. Cu thé hon,
doan mdi dot bién dbi véi proteaza gbc dugc chi dinh va duoc didu ché. St dung
cac doan mc‘Si nay, su dot bién dugc dua vao theo cing cach nhu & Vi dul dé
didu ché proteaza kiém dot bién. V& proteaza kiém dot bién thu duoc, d6 duc
tuohg db6i (%) (gia tri trung binh cua N = 3 hodc nhiéu hon) cho proteaza kiém
gbe (mKP43) thu dugc theo cung quy trinh nhu & Vi du 2 va tinh tan trong ché
pham 1éng dugc dnh gi.
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Céc két qua dugc thé hién & Bang 11. Trong trudng hop clia proteaza KP43
dot bién _(r_nKP43) | dugc st dung nhu mot géc, hiéu qué ting tinh tari"cﬁa

proteaza kiém dot bién trong ché pham 16ng tuong tw nhu trong trudng hop cla

dang tu nhién KP43 Proteaza dugc st dung nhu m(f)t géc, duoc xac nhén.

Bang 11
Do duc D9 duc Do duc bo duo ,
bot | twong | Dot | tuong bot tuong |- Dot | tuong
bién doi bién doi bién doi bien | doi
(%) (%) (%) %) |

D11G | 84,2 | N60L 88,0 | T334L | 73,7 | N390S | 883
DIIN | 93,5 | N6OW | 83,7 | T334R | 76,1 N390T | 723
D11S | 72,5 | N63D | 852 | G342E | 943 |N390Y | 738 |
S16V 1799 | N63L | 94,6 | G342L | 98,1 |W393Q[| 604 | -
S16W | 84,1 | G80A | 97,1 | G342T | 954 |R396G | 91,2
Y20A | 87,9 | G8OH | 68,5 |G342W 83,8 | F403K | 79,9
Q22W | 844 S81F 63,0 | K343T | 82,0 | F403R | 82,9
G23N | 60,6 | S81Q 66,5 | S357L | 94,8 | F403T | 884
R37T | 75,1 | S81W | 52,4 | T359G | 93,6 | N40SF | 69,5 |
S40F 71,1 S81Y | 90,8 S361W 77,5 | N405V | 68,8
S401 78,0 | T82Q 84,5 |N376W| 533 |N405W| 43,1
S40L 73,2 | N91C | 884 |F385M | 752 |A406W | 521
S40W | 87,5 | SIOIF | 80,7 | F385P | 74,7 | P407C | 92,6
S411 92,1 S194Y | 67,9 | F385R | 70,0 | Q4081 | 74,7 |
A52G | 74,0 |N200W | 80,1 | F385Y | 89,6 | Q408N | 60,6
A52S 85,5 | Q2041 | 753 | T386A | 59,8 |Q408W | 76,1
L53A | 90,4 | Q204L | 74,9 T3861 | 7 3,2 | Q408Y | 903
L531 86,8 |Q204M| 789 | T386L | 77,2 | S409Y | 73,5
L53V | 93,0 |Q204V | 935 . T386M | 85,9 | T411A | 742
L56V | 76,3 |S326W | 703 | S387F | 73,8 | T411L | 87,7
T59F | 80,3 | S330F | 84,0 | S387G | 91,0 | T411P | 83,1
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| 6 duc | P§ duc Poduc| | Doduc
bot | tuong bot tuong bot tuong bot | tuong
‘bién | dbi | bién | d6i | bién | doi | bien | doi
B N ) (%) (%) (%)
TSOL | 893 |S330M| 904 | S3871 | 77,4 | TALIV | 842
TS9L | 89,9 |S330W | 682 | S387L | 72,9 | T427V | 77,0
TSOM | 78,6 |K332G| 86,9 |S387M | 86,5 | V433L | 734
T59V | 69,9 |K332R| 74,0 |S387W | 583
| N6OF | 884 |K332T| 73,3 | N390F | 74,1
N60I | 93,1 |K332V | 64,4 |N390G | 93,1

Vi du 6: DPénh gi4 vé tinh tan cta proteaza kiém da dot bién c6 ngudn gbe tir
proteaza KP43 dot bién (mKP43) nhu proteaza gbc

Céc dot bién dé cai thién tinh tan duoc tim th:?’ly 6Vidu2vaVidu5 du’(_jc
st dung két hop va hiéu qua ci thién tinh tan dugc danh gid. Cu thé; dot bién
don, dot bién kép, dot bién boi ba, dot bién bdi bon va dot bién boi ndm nhu

duoc thé hién & Bang 12 duoc diéu ché bang cach sir dung proteaza KP43 dot
bién (mKP43. SEQ ID No: 250) duoc didu ché trong Vi du 5 nhu proteaza

" kidm gbc theo cling quy trinh nhu & Vi du 3. D6 duc tuong dbi (%) (gié tri trung
binh ctia N = 2 ho#c nhiéu hon) cia timg dét bién cho proteéza kiém gbc thu

duoc theo cung quy trinh nhu & Vi du 2. Cac két qua duoc thé hién & Béng 12.

Bang 12
Dot bién | Do duc tuong dbi (%)
N405L 74,6
N405L/T59V 61,8
N405L/T591/S40F 26,6
N405L/T591/S401 29,3
N405L/T591/S81W 14,9
- N405L/T59V/S40F 24,8
N405L/T59V/S401 31,3
N405L/T59V/S81W 21,1
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Dbt bién Db duc tuong dbi (%)
N405W/S40F/T591 21,9
N405W/S40F/T59V 30,1
N405W/S401/T591 218
N405W/S401/T59V , 0220
- N405L/T591/S40F/S191L | 10,5
N405L/T59V/S401/S81L 8,6
N405L/T59V/S401/S81Y 11,0
N405L/T59V/S40I/S191L 10,1
‘N405W/T591/S40F/S191L | 10,9
N405W/T591/S401/S191L 7,9
N405L/T59V/S401/S191L/S81L 6,7
N405L/T59V/S40I/S191L/S81P | 10,2

| N405L/T59V/S401/S191L/S81Y 7,8

Vi du 7: Panh gia vé tinh tan ciia préteaza kiém da dot bién c6 ngudn gbc tir
proteaza KP43 dot bién (mKP43) nhu proteaza gbc bsi thir nghiém gia tbc

| Céc da dot bién c6 ngudn gbc tir protéaza KP43 dot bién (SEQ ID No: 250)
duoc diéu ché & Vi du 6 duogc cho qua thr nghiém hinh thanh két tia nhanh
bang cach sir dung cht tAy rtra 1ong & luong sat véi cac diéu kién str dung thuc
té. Dé giai thich cu thé hon, 9 mL ctia chét tiy rira 1ong (vi du, ché phim C néu
trén; dugc md ta trong Vi du 3 cua JP—A—2010-27546.8) duoc cho Ve‘toéng thuy
tinh (6ng vit Maruemu sb 5), tiép the‘o, proteaza kiém da dot bién duoc pha
loang thich hgp dugc thém vao dé thu duge néng do cudi cung 0,2 dén 0,4 g/L,
duogc khudy thich hop, dugc dong kin va duqé Iuu gitt & 40°C hoéc 50°C. Hang

tun, kiém tra sy xuét hién két tu & day chai. Két qua dugc thé hién & Bang 13.

Bang 13
s ... .. |Nobng d6 cudi cung (luong protein
Dot bién bicu kl,én bao | theo g/L cia chét tiy rira 16ng)
| auan 02 | 025 03 | 035] 0.4
N405L/T59V/ 40°C 2tudn | n/o | n/o | n/o | n/o | nfo
S401/S191L 50°C 2tudn | nfo | no | nfo | o | o
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N4,(55L/T59V/, ‘ 40°C 4tudn | n/o ~n/o | nlo n/o | n/o
S40I/S191L/S8IL 50°C 4tudn | nfo | nfo | nfo | n/o | nlo

- o: Thiy xuét hién két tia
n/o: Khong thay xuat hién két tha
Vi du 8: Danh gia kha ning tAy rira ciia proteaza kiém da dot bién ¢ nguén gbe
tur proteazéyKP43 d6t bién (mKP43) nhu proteaza gbc
. Cac d'a ddt bién dugc diéu ché & Vi du 6 ¢ nguén géc tur protea{za KP43
d6t bién (mKP43, SEQ ID No: 250) nhu proteaza kidm géc dugc danh gid vé
f _k‘hé‘néng, thy rira. Kha ning tiy ria danh gia duoc thuc hién bang dung cu do
_Tergot—O_- (dugc san xuat boi Ueshima Seisakusho Co., Ltd.). Chét tiy rira 1ong
(i du, ché phim C néu trén dugc md ta trong Vi du 3 cua JP-A-2010-
275468)(350 pL) dugc thém vao nuéde (1 L) dé thu dugc chét léng tiy rira. Tai
~d6 enzym duogc thém vao sadbho thu dlidc néng d6 cudi dat 0,0716 mg/L. Sau
d6, vai dad nhuém EMPA117 (dugc san xudt boi EMPA, blood/milk/carbon),
“duoc cht trude thanh tirng manh nhé 6 x 6 cm?, dugc thém vao va dugc ria (8()
A vbng/phﬁt) & 20°C. Sau khi c4c manh vai d3 nhudém dugc rira sach bang nuéc
~ béo dudng va cuong dd sang cia ching dugc do bang dung cu do su bién dbi
_mau (MINOLTA, CM3500d). Dya vio sy thay dbi cudng do sang truée va sau
khi rira, ty 1€ rira dugc tinh (theo cong thire dudi day).
Ty 18 rira (%) = (L2-L1)/(L0-L1) x 100
L0: cudng do sang cia vai da nhudém gbe
L1: ctr(‘)hg dd sang cta vai dd nhudm trude khi rira
L2: cuong dd sang cta vai da nhudm sau khi rira o
Ty 16 rira tuong dbi 1 t 18 rita v6i dot bién dua vao ty 16 rira ctia proteaza
kiém gbc duge coi nhu 100. Két qua duoc thé hién & Bang 14. Timg dot bién
dugc diéu ché trong Vi du 6 biéu hién ty 1& rira twong {mg v6i ty 1¢ ria cua

proteaza ki€m goc.
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Bang 14 A
Dot bién Ty 1¢ rira twong d6i (%) |
Proteaza kiém gbc dot bién (mKP43) - 1000
N405L/T59V/S40I/S191L. 9,7,7
N405L/T59V/S4OVI/S191L/881L ’ 101,7
N405L/T59V/S401/S191L/S81P 95,7
‘N405L/T59V/S401/S1911./S81Y . 94,9

Vi du tham khao 1: Phuong phép diéu ché enzym

| Phuong phap diéu ché enzym, duoc danh gia vé tinh tan cta ching trong

ché pham long, tir vi du, proteaza KP43 dang tu nhién s&€ duge mé-ta dudi day.
(1) Tao vecto biéu hién/chén gen

Sﬁ’ duhg vecto con thoi ¢ san trén thi trubhg, pHY300PLK (dugc san xﬁét'
boi Takara Bio Inc.) lam khuén, doan mdi pHY+1 (HindII) F
(2eggAAGCTTCTAGAGATCTGCAGGTCGACGG: SEQ ID No: 251) va
doan  omdi  pHY+3040 (HindIIT) R
(ggggaagcttAAGGTAAAGGATAAAACAGCACAATTCCAAG: SEQ ID No:
252), su khuéch dai PCR duoc thuc hién bing kit PrimeSTAR Mutagenesis
(duoc san xuét boi Takara Bio Inc.). San phim khuéch dai duoc cit bing enzym
gi6i han, HindIII (Roche), su tao mang ndi phan tir dugc thuc hién biang cach st
dung Ligation High (duoc san xuit béi Toyobo Co., Ltd.) va qué trinh tinh ché
duoc tién hanh nho su két taa etanol. Vi khuan cht, Bacillus dong sp. KSM-
9865 (FERM P-18566) duoc bién dbi gen bing phuong phap dién chuyén va
dugc cdy 1én méi trudng thach LB kidm c6 chira sita tach béo (c6 chira 1%
Bacto trypton, 0,5% phén chiét ndm men, 1% natri clorua, 1% sita tach béo,
1,5% aga, 0,05% natri cacbonat va 15 ppm tetraxyclin). Vai ngay sau, cac cum

Kkhuén lac hinh thanh trén mai trudng thach phan 1ap nhu té bao chuyén gen va
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tach plasmit. Trinh tu cta toan bd chiéu dai plasmit dugc phan tichAbﬁng cach st
4d1,ing bd chuong trinh so sanh trinh ty ADN Prism 3100 (du’(jc san xuét bsi ABI)
@8 xé4c nhan rang dot bién khéng mong mubn khéng dugc dua vao bsi 16i PCR.

PIasin_it nay dugc chon nhu pHA3040.

Sau d6, st dung ADN cta bd gen cla Bacillus sp. KSM-64 (FERM P-

10482)  lam khuén, doan = mdi SP64-F  (EcoRI)
(gggggéat_tcGAACAAGTACTTACCATTTTAGAGTC: SEQ ID No: _253) va
“doan - moi ~ SP64-R - (BamHI)

(2g22egatccTTATTAAAGTAATTGAATCAAATAGC: SEQ ID No: 254), su
khuéch dai PCR dugc thuc hién dé thu duoc phﬁn ADN bao ‘gﬁ“)m viung chét hoat
‘hoa nguoc chiéu Endo-1,4-beta-glucanaza (sé truy cdp GenBank M84963) co
ngudn géc'tir Bacilfus sp. KSM-64. San phim khuéch dai va PHA3040 d3 duoc
dét trudc duge tron & céc luéng thich hop, dugc cét hai Ian brfmg cac enzym gioi
han EcoRI (Roche) va BamHI (Roche), lién két véi Ligation High, va dugc tinh
ché nho su két tia etanol. Vi khuén cht dong Bacillus spKSM-9865 (FERM P-
18566) dugc bién déi véi vi khudn nay bang phuong phap dién di va dugc 1am
ciy 1én méi truong thach LB kidm c6 chira sita tach béo. Sau vai ngay, khuan
lac hinh thanh trén méi trudng thach duge phan 1ap nhu té bao téi t6 hop va
chiét plasmit. Trinh tu chit hoat héa dubc chén trong vi tri da nhﬁnv dugc phan
tich d& xéc nhan tiép dot bién khong mong muén khong duoc dua vao boi 13i
PCR. Plasmit nay duoc chon nhu pHA3040SP64 (SEQ ID No: 255). Plasmit
nay déng thoi dugce cat b%ing céc enzym giéi han BamHI va Xbal (Roche) dé thu
duoc vecto biéu hién/chen gen. '
'(2) Diu ché proteaza KP43 A
ADN bao gdm trinh tu gen proteaza KP43 dang tu nhién (SEQ ID No: 1)
(co vi tri BamHI nguoc chiéu, dau 5', va vi tri Xbal xudi chiéu, dau 3") dugc cét
dong thoi bang BamHI va Xbal, dugc trén bing vecto biéu hién/chén gen thu
duoc 0 trén va dugc cho qua phan L’thg ghép ndi bang cach sir dung Ligation

High (duoc san xuét béi Toyobo Co., Ltd.). San pham ghép ndi duge tinh ché
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bang cach két tia etanol, vi khuan cht, dong Bacillus sp. KSM-9865 (FERM P-
. 1.8566) &uqc chuyén gen bing phuong phép dién chuyén va duge ciy 1én moi -
‘trudng thach LB kiém c6 chira /sfra tach béo. Vai ngay sau, tir c4c khuén lac xuét

hién trén méi truong thach, t& bao chuyén gen biéu hién gen proteaza cly va .
‘phan 14p dua vao kha ning phan hily sita tich béo. ADN plasmit dugc chiét tir t&
bao chuyén gen va tiép theo gen proteaza néu trong SEQ iD No:—::l dugc chén.
“chinh x4c dugc kiém ch{rhg. Plasmit tao thanh dﬁqc chon nhu pHA64TSB. .

~ Té bao chuyén gen cia dong KSM-9865 chita pHA64TSB dugc bﬁy.troﬁg 7

5 mL moi trudng bao quan gibng (6,0% (w/v) polypépton_ S, 0,1% dich '.chiét,
nidm men, 1,0% maltoza, 0,02% magié sulfat-7 hydrat, 0,1% kali dihydrogen
phosphat, 0,3% natri cacbonat khan, 30 ppm tetraxyclin) va dugc cdy trong khi
lic & 30°C trong 16 gid. Sau d6, cho 30 mL moi tr‘u(‘)ﬁg gbc (8% polypepton S,
"0,3% dich chiét ndm men, 10% maltoza, 0,04% magié.suifat-7 hydrat, 0,2% Kali
dihydrogenphosphat, 1,5% natri cacbonat khan, 30 ppm tetraxyclin), dung dich
gibng bao quan (1% (v/v)) duoc 1 va nudi ciy trong diéu kién lic & 30°C trong
3 ngdy. Dung dich nudi cdy chita proteaza KP43 thu duoc bing cach nubi cdy
dIIQC ly tdm dé thu dudc dich ndi. th dién di chuyén SDS,—polyacrylémif gel,
da xac nhan réng protein dugc chira trong dich ndi nuédi céy 1a proteaza KP43
déc lap. Néu can, tinh ché dé khir mudi dugc thuc hién bang cot loc gel, -

Econopack 10-DG (Biorad).
Vi du tham khao 2: 'Phu’o'ng phap danh gia tinh tan enzym
(1) Phuong phap do luong proteaza protein

Luong proteaza protein cé trong dich cdy trong subt hoic trong mau tinh
ché khir mubi duoc do bang cach sir dung kit dtimg thir nghiém protein (dugc san
xuht béi Wako Pure Chemical Industries Ltd.) nhu sau. Cu thé, cho timg 16 cta
tAm 96 giéng, dung dich phat sinh méﬁ (250 pL) cuda kit duge thém vao, va fiép
theo mau enzym (10 uL) da pha lodng thich hop duoc tron va duoc khudy &
nhiét d6 phong trong 30 phut. Sau d6, su hap thu & 660 nm duoc do bang dau

doc vi tim VersaMax (phuwong phép phan tir). Tir dudng cong chuén, duoc tao
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‘ra &éngéth(‘)'i bérig cach st dung dung dich chuén anbumin tuyén trc bo (BSA)

"géﬁ kém,‘ voi kit, ndéng d6 protein proteaza (mg/mL duéi dang BSA) dugc xAc -

dinh. \

) (2)Danh gié vé tinh tan ctia proteaza trong chét tiy rira 1ong

: ;Sil"r, dung dich ciy trong sudt c6 chira gbc proteaza kidm (dang tu nhién

KP43 : WT) hoic proteaza kiém dot bién, tinh tan trong ché phdm léng duogc -

~ d4nh gia. Cu thé hon, cho timg 18 ciia tAm 96 18, 150 pL cta chét tdy rira 1ong -

(vi du, ché phim C néu trén; dugc mé ta trong Vi du 3 ctia JP-A-2010-275468)

—diIcic .fhéﬁl vao. Cho vao 16, dich cy trong subt cb chl'ré proteaza kiém khéc vé

| néﬁg d protein hoic méu tinh ché khir mubi (6,5 pL) dugc thém vao va duge

- khqu thich hop Sau khi hdn hgp dugc gilt nguyén & nhiét 46 phong trong 2 gio,

) s{;; thdm hat ¢ 650 nm dugc do bang dau doc vi tAim VerséMax' (Phuong phap

‘ phﬁntu) Nhu Iﬁcf)t chd tréng,ms.llr" thér hit cta dling' dich dé tfohg— d6 nuéc trao

~d6i ion duoc thém vao dé thay thé cho dich ciy trong suét'duqc do. Sy thAm hut

éi’ia-chcz)'tréng bi giam xudng tir su thAm hit cia hSn h(jp dé thu duoc gia tri,

‘duoc xé4c dinh nhu d6 duc (AOD650 nm) va duoc sir dung nhu chi s6 vé tinh tan

,Protea;za. Dua vao gia tri thu dugc & AOD650 nm, do duc tu’ong'déi cua tung

dét bién vdi proteaza kiém gbc (WT) dugc tinh theo phuong trinh dudi day.

Do duc twong dbi (%) = (d6 duc ctia ot bidn/ndng d6 ciia dot bién)/(do duc

cﬁé proteaza kiém gbc/ndng d6 cua proteaza kiém gbc) x 100 -
P duc (AOD650 nm) cta ché phim C d trong d6 proteaza duoc bb sung -

" mang mbi lién hé can xtmg v6i ndng d6 proteaza clia ché pham. Hon thé nira,

‘ngay ca khi dich cy trong :su(")t dugc st dung nhu proteaza va ngay ca khi mau

loc gel duogc sir dung, thu dugce mdi lién hé can xing tuong tw.

Vi du tham khao 3:

Phucmg phap do hoat tinh proteaza

Trong cac vi du, hoat tinh cua proteaza kiém thu dugce duge do bang quy

trinh sau. Cu thé hon, 0,9 mL cha 1/15 M dém phosphat (pH 7,4) va 40 mM
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dung dich Glt-Ala-Ala-Pro-Leu-p-nitroanilit/dimetyl sulfoxit (0,05 mL) dugc
thém vao trong éﬁg tha nghiém va dugc duy tri & 30°C trong 5 phut. Bén' mirc
d6 nay dung dich enzym (0,05 mL) dugc thém vao va phan ung c’fuqc thuc hién
& 30°C trong 10 phat va sau d6, 5% (w/v) dung dich axit xitric chira nu&c 2,0
mL) daqc thém vao dé két thic phan tng. sg: thAm hit & 420 nm dugc do bang
\méy do anh phé. Luu ¥ ring, 1 unit (U) cla enzym duogc xéc dinh nhu luong . |
enzym aé tao ra 1 pmol ctua p-nitfoanilin mdi phut trong phan img trén.

| Cac phuong an cla sang ché duoc mb ta & trén. Cin hiéu ring sang ché
\khong bi gidi han & cac phuorng an cu the duorc md t4 & trén. Ngudi c6 hiéu biét
trung b1nh trong hnh vuc ky thuat hién nhién ¢6 thé thuc hién cac cai bién hoic

thay déi cac phuong 4n nay trong pham vi cta sang ché.

Toan bd ndi dung cua cac tai liéu va cac don sang ché dugc trich dan theo

'sang ché duoc ket nop bang cach vién dan.
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YEU CAU BAO HQ
1. Phuong phap cai thién tinh tan cua proteaza kiém trong ché pham léng, trong
do phu:cmg phap nay bao gdm cac buédc, thu nhin proteaza kiém c6 trinh tu axit
amin néu trong SEQ ID No: 2 hogc trinh tu axit amin c6 murc do tuong dong
'80% hodc n_hiéu hon, thay thé it nhét mot gbe axit amin dugc chon tir rihém"bao
gdm cic gbc axit amin tai cac vi tri dugc mo ta & cot ’(i) cua cac Bang 1-1 va 1-2 | 7
cua trinh tu axit amin néu trong SEQ ID No: 2 hoéc céc vi tri tuong Ung voi no,

bang gbc axit amin dugc mé ta & cot (i) clia cac Bang 1-1 va1-2:

Bang 1-1
@ Vit | (i) Géc axit amin
1@ 405 leuxin, tryptophan phenylalanm isoleuxin, prohn hodc
RN D valin -
(B) - ’1 Leuxm prolin, tyrosin, tryptophan phenylalanin, isoleuxin
odc glutamin.
©) - 40 1soleux1n phenylalanin, leuxin, Valm hodc tryptophan
(D) 191 leuxin, valin, phenylalanin, isoleuxin hodc tryptophan
E) 59 valin, isbleuxin, leuxin, phenylalanin, metionin hodc
: v tryptophan
(F) 11 glyxin, asparagin hodc serin
Q) 16 isoleuxin, leuxin, valin hoac tryptophan
H) | 20 alanin
@D 22 tryptophan
(O 23 asparagin
(K) 37 threonin
L) 41 isoleuxin
™) | 52 glyxin hodc serin
(N) 53 alanin, isoleuxin hodc valin
- (0) 56 valin

P) 60 phenylalanin, isoleuxin, leuxin, valin hodc tryptophan
Q 63 axit aspartic hoac leuxin
(R) 80 alanin hoac histidin
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(S) 82 glutamin
(T) 91 xystein
(U 100 phenylalanin, isoleuxin, leuxin hodc tryptophan
V) '1 01 phenylalanin, isoleuxin, leuxin, valin, tryptophan hodc
tyros1n , :
(W) 109 | phenylalanin, isoleuxin hoic leuxin
X) 113 | leuxin hoic tryptophan 7
(Y) 120 phenylalanin‘, isoleuxin, tryptophan hodc tyrosin
| @ | 135 |leuxin |
(AA) 140 phenylalanin, leuxin hoéc tryptophan
(AB) 151 phenylalanin 7
| (AC) 166 phenylalanin, isoleuxin, leuxin, valin hodc tryptophan
- (AD) 194 | tyrosin
(AE) 200 | tryptophan
| (AF) 204 | isoleuxin, leuxin, valin hodc metionin
(AG) 212 leuxin, valin hodc tryptophan
Bang 1-2
(i) Vi tri (ii) Géc axit amin
(AH) 233 | isoleuxin, leuxin hodc tryptophan -
(AD) 238 leuxin
(AJ) 243 isoleuxin, leuxin hoic tyrosin
(AK) 246 phenylalanin, leuxin, valin, tryptophan hodc tyrosin
(AL) 275 phenylalanin, leuxin hoéc tryptophan -
(AM) 277 phenylalanin, isoleuxin, leuxin hodc valin
(AN) 297 - | phenylalanin, leuxin hoac tryptophan
' (AO) 326 tryptophan |
(AP) 330 phenylalanin, metionin hoac tryptophan
1 (AQ) 332 glyxin, threonin, hoeftc valin.
| (AR) 334 | leuxin
(AS) 342 axit glutamic, leuxin, threonin hoac tryptophan
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[@n |

343

threonin
(AU) | 357 |lewxin |
(AV) | 359 phenylalanin, isoleuxin, leuxin hoc glyxin
'f:("‘AW) - 361 '.isoléuxin, valin hodc tryptophan
| (AX) | 376 | tryptophan |
(AY) | . 378 | leuxin hoéc tryptophan
| (AZ) | 385 i metionin, prolin hodc tyrosin
| (BA) 386 | alanin, isoleuxin, leuxin hoic metionin
| (BB) . 3g7 ﬁh?nylalanin7 glyxin, isoleuxin, leuxin, metionin, valin
IR S odc tryptophan |
_:(BC)' 390 - | phenylalanin, glyxin, serin, threonin hodc tyroéin
(BD) | 393 | glutamin '
(BE) | 396 |glyxin
(BF) | 403 | lysin hodc threonin — -
(BG) | 406 | phenylalanin, valin hogc tryptophan
(BH) 407 | xystein hodc glyxin
_ . (BI) 408 | isoleuxin, asparagin, tryptophan hogc tyrosin
(Bl 409 tryptophan hodc tyrosin
(BK) 411 alanin, leuxin, prolin hodc valin
| BL) | 427 |valin
| BM) | 433 |leuxin.

2. Phuong phép theo diém 1, trong d6 céc gbc axit amin tai vi tri 30, vi tri 68 va

vi trf 255 cta trinh tir axit amin néu trong SEQ ID No: 2 hodc céac vi tri tuong

ung v6i no 1a cac goc axit amin sau:

vi tri 30 hoac vi tri tuong Gng vdi nd: axit aspartic;

- vi tri 68 hodc vi tri twong Umg v6i no: histidin; va

vi tri 255 hodc vi tri twong tmg véi nd: serin.

3. Phuong phap theo diém 1 hodc 2, trong d6 it nhat mét gdc axit amin nay bao

- gbm it nhat mot goc axit amin dugc chon tir nhém bao gom céc goc axit amin tai
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(A) vi tri 405, (B) vi tri 81, (C) vi tri 40, (D) vi tri 191 va (E)ﬁ vi tri 59, hoac cac

Vi tri tuong ung voi no.

4. Phuong phap theo diém bt ky trong s cac diém tir 1 dén 3, trong d6 chit tiy

rira 10ong 13 chét tiy rira 16ng dam déc chira tir 40 den 90% khébi lu:(mg chét hoat

dong be mat.

5. Proteaza kiém dot bién, trong d6 proteaza kiém nay bao gbm trinh tu axit

amin néu trong SEQ ID No: 2 hodc trinh tu axit amin c6 muc do tuong déng

80% hoic nhiéu hon, trong do it nhat mét géc axit amin duoc Chi_)n- tir nhém bao

gdm céc goc axit amin tai cdc vi tri dugc md ta & cot (i) cia cac Bang 2-1 va 2-2

~ cUa trinh tu axit amin néu trong SEQ ID No: 2 hodc cac vi tri tuong tmg voi n6.

14 c4c goc axit amin dugc md ta & cft (ii) cia cac Bang 2-1 va 2-2:

1
(i) Vitri | (ii) Gbc axit amin
(A" 405 leuxin, tryptophan, phenylalanin isoleuxin, prolin hoic Valiﬂ
(B") 31 leuxin, prolin, tyrosin, tryptophan, phenylalanm isoleuxin
hoac glutamin
(6] 40 isoleuxm, phenylalanin, leuxin, valin hoéc’tryptophan
(DY 191 leuxin, valin, phenylalanin, isoleuxin hodc tryptophan
(E'j 59 valin, isoleuxin, leuxin, phenylalanin, metionin hodc
tryptophan
(F") 11 glyxin, asparagin hodc serin
(G" 16 leuxin hodc tryptophan
HY) 20 alanin
I 22 tryptophan
" 23 asparagin
(K" 37 threonin
L 41 isoleuxin
- (M) 52 glyxin hodc serin
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(N 53 alanin, isoleuxin hodc valin
[0 | s6 [valin |
P 60 phenylalanin, isoleuxin, leuxin, valin hodc tryptophan
Q) 63 | axit aspartic hodc leuxin |
(R) | 80 | alanin hodc histidin
1 (S) 91 xystein
| @ | 100 - | phenylalanin, isoleuxin, leuxin hogc tryptophan
'7(U') [ 109 phenylalanin, isoleuxin hodc leuxin 7
V") 113 leuxin hodc tryptophan
(W) | 120 phenylalanin, isoleuxin, tryptophan hoic tyrosin
(X') 135 | leuxin | | |
(Y") 140 | phenylalanin, leuxin hodc tryptophan
| @) | 151 |phenylalanin
(AA')V 166 phenylalanin, isoleuxin, leuxin, valin hoic tryptophan
| (AB) 200 tryptophan “
1 (AC) 204 | leuxin hodc metionin
(AD") 212 leuxin, valin hodc tryptophan
(AE") 233 isoleuxin, leuxin hodc tryptophan |
(AF") 238 | leuxin
(AG')| 243 | isoleuxin, leuxin hogc tyrosin
Bang 2-2- |
| | (i) Vitri | (ii) Gbc axit amin
(AH') 246 | phenylalanin, leuxin, valin, tryptophan hodc tyrosin
(ATY) 275 phenylalanin, leuxin hodc tryptophan
(AT") 277 phenYlalanin, isoleuxin, leuxin hoac valin
(AK") 297 phenylalanin, leuxin hodc tryptophan
(AL") 326 tryptophan
(AM") 330 phenylalanin, metionin hodc tryptophan

-74-




28571

(aN)

glyxin, threonin, hodc valin

332
7 (AO" 334 | leuxin
(AP") 343 threonin
| (AQ') 357 leuxin
(AR) 359 | phenylalanin hodc glyxin
| (AS') 361 isoleuxin, valin hodc fryptophan
(AT 376 tryptophan
(AU') - 378 leuxin hodc tryptophan
(AV) 385 metionin, prolin hodc tyrosin
| (AW") | 386 | alanin, isoleuxin, leuxin hogc metionin
. . (AX:')‘ 287 fr};?g}l)a}i:zin, glyxin, isoleuxin, leuxin, metionin,»valin -hoaf}c
"i (AY") 390 phenylalanin, glyxin, serin, threonin hogc tyrosin. -
| (AZY 393 glutamin
(BA") 396 glyxin
(BB") 403 lysin hoac threonin
(BCY 406 phenylalanin, valin hoéc tryptophan
(BD") 407 xystein hodc glyxin
(BE") 408 isoleuxin, asparagin, tryptophan hosc tyrosin-
(BF) | 409 | tryptophan hodc tyrosin
(BG') 411 alanin, leuxin, prolin hodc valin
(BH") 427 valin
(BI) 433 Leuxin.

6. Proteaza kiém dot bién theo diém 5, trong d6 cac gbc axit amin tai vi tri 30, vi

tri 68 va vi tri 255 cua trinh ty axit amin néu trong SEQ ID No: 2 hoic céc Vi tri

tuong ing voi no 1a cac goc axit amin sau:

vi tri 30 hodc vi tri tuong (mg vdi no: axit aspartic;

vi tri 68 hoac vi tri turong tng véi no: histiding va
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*vi tri 255 hodc vi tri tuong ung voi no: serin.
7. Proteaza kiém dot bién theo didm 5 hoac 6, trong do it nhét mot géc axit amin_
né;j} bao gdm it nhit hai gdc axit amin dugc chon tir nhém bao gdm cac gbe axit
~amin tai (A") vi trf 405, (B") vi tri 81,(C") vi tri 40, (D") vi trf 191 va (E") vi tri 59,
hodc cac vi tri tuong tg véi né. |
8. Gen m4 héa proteaza kiém dot bién theo diém bt ky trong s('), céc diém tir 5
dén7. '

9. Vecto tai t6 hop, trong d6 vecto nay chira gen theo diém 8.

10. Té bao chuyén gen chura vecto tai t6 hop theo diém 9.

11. Phuong phap san xuét proteaza kiém dét bién str dung té bao chuyén gen
“theo diém 10.

12. Ché phém tiy rira l6ng chira proteaza kiém dot bién theo diém bat ky trong

50 cac diém 5 dén 7.
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DANH MUC TRINH TU

dé6t bién va phuong phap san xuldt proteaza kiém dét bién nay

<130>

<150>
<151>
<150>
<151>

2012
2013

<160> 255

<170>

<210> 1

<211> 2040
<212> ADN
<213>

<400> 1

ggatccgtga
agctgcagcg
ttttgatctg
ggggcagact
tttgcagaag
tggaccaatt
Cctacatacct
caccattgag
gcttttcaca
aaataaagag
tgtgctatat
tgtcaaagcg
ggttgccgat
cgggaaaatt

tcatggtacg

Ks1252

JP 2012-089482
-04-10
JP 2013-031995
-02-21

ggagggaacc

attttgtcga
gatttcaaag
ggtgctgetg
aagcttgaaa
ttagaagaaa
gattatgctt
cacgtggaat
aaaggggcat
gtgcaattaa
attacggcaa
gatgtggctc
acagggcttg
actgcattat

catgtggctg

PatentIn phién ban 3.1

Bacillus sp. KSM-KP43

gaatgagaaa
ctgttgcgtt
gaattcagac
cttttctggt
cagtcccggce
caaaacagca
acattgtcga
ccgtggagcec
cagagcttgt
gaggcatcga
agcctgagta
agagcagcta
atacaggtcg
atgcattggg

gctccgtatt

gaagaaaaag
aagtaatcca
aacaactgat
ggaatctgaa
aaataataaa
gctggaaaaa
gtatgagggc
ttatttgccg
aaaagcagtg
acaaatcgca
taaggtgatg
cgggttgtat
caatgacagt
acggacgaat

aggaaacggc

-77-

gtgtttttat
tctgcaggtg
gctaéaggtt
aatgtgaaac
ctccatatta
acaggggcaa
gatgttaagt
atatacagaa
gcgcttgata
caattcgcaa
aatgatgttg
ggacaaggac
tcgatgcatg
aatgccaatg

tccactaata

ctgttttatc
gtgcaaggaa
tctccaagca
tcccaaaagg
tccaattcaa
agattctcga
cagcaacaag
tagatcccca
caaagcagaa
taagcaatga
cgcgtggaat
agatcgtagce
aagccttccg
atacgaatgg

aaggaatggc

Phuong phdp cadi thién tinh tan cua proteaza kiém, proteaza kiém

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



géctcaggcg
‘accttcgaat
aéécfcctgg
ctatgtgcgce
cggaaccatc
cctccgceccca
- acgtggaccg
‘actatcagca
.atatgcatac
gcttcgtgag
‘ggcactgatt
gggacgagtg

atccaccagce

ctccctggta

tctggacctt
‘gccataéaét
acaaagcggg
cttctcgttg

ggtttttttg

<210> 2

<211> 434
<212> PRT
<213>

<400> 2

1

Tyr Gly Leu Tyr Gly Gln Gly

Leu Asp Thr Gly Arg Asn Asp

35

Lys Ile Thr Ala Leu Tyr Ala

50

Thr Asn Gly His Gly Thr His

aatctagtct

ctgcaaacct

ggagcagcag

aaaaatgata

agtgcaccag
agctttgggt
acaaaggatg
agatcttctc
atgggtggaa

cattttgtga

gccggtgcag

acattggata

caaaaagcga

tggtctgatg

gtcattaccg

gataactggg

acgtatacaa

gcaattgtga

tttgaaatca

Asn Asp Val Ala Arg Gly Ile

5

20

28571

tccaatctat
tattcagcca
tgaatggggc
tgacgatcct
gcacagctaa
cttatgcgga
gacggatcaa
ttgcaccgga
cgtccatggce
aaaacagagg
étgacatcgg
aatccctgaa
cgtactcgtt
cccectgegag
ctccaaatgg
atggccgcaa
ttgaggtaca
attaatagaa

agaaaaaagg

Bacillus sp. KSM-KP43

Val
Gln

Ser
40
Leu
55

Val

Lys

catggatagc
agcatacagt
tﬁacacaaca
tttcgctgcce
aaatgéaata
caatatcaac
accggatgtc
ttcctectte
tacaccgatc
catcacacca
ccttggctac
cgttgcctat
tactgctact
Cacaactgct
cacacagtat
taacgtagaa
ggcttataac
taacagacaa

gtagaggaat

Ala Asp
10

ggtgggggac
éctggtgcca
gattccaéaa
gggaatgaag
acagtcggag
catgtggcac
étggcacng
tgggcgaacc
gttgctggaa
aagccttctc
ccgéacggta_
gtgaacgagt
gccggcaagce
thgtaacgc
gtaggaaatg
aatgtattta
gtaccggttg
aaaacgctgg

taatatggta

Val Ala

Gln

Ile
25
Ser

Gly

Ala

-78-

Val Ala

Met His

Arg Thr

Gly Ser

Val Ala
Glu Ala

45
Asn Asn
60

Val Leu

Asp
30
Phe
Ala

Gly

ttggaggact-

gaattcatac

atgtggatga

gaccgaacgg -

ctacggaaaa

agttctcttc
gaacgttcatg

atgacagtaa.

acgtggcaca
tattaaaagc

accaaggatg

ccagttctct

ctttgaaaat -

ttgtcaatga
actttacttc
ttaatgcacc
gaccacagac
cgtatéccag

atcgtctaga

Ser Ser
15
Thr Gly

Arg Gly

Asn Asp

Asn Gly

960
1020

1080

-1140
1200
1260 -~
1320
1380

1440

1500
1560
1620

1680

1800

1860

1920

. 1980

2040
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. Ser Thr Asn Lys

~Ile Met

Asp

‘Sgr
100

Thr Leu Phe Ser

' 8ér Trp

- Val Asp
145
~ Gly Asn

115

Glu

Gly.
-oo130
Asp Tyr.

Ala

Gly

" Lys Asn Ala Ile

Gly Ser

Gly Pfo
210
Thr Phe
225
- Trp Ala

‘Ala Thr
Val Lys

Leu. Ile

TerAla

195
Thr

ile
Asn
Pro
Asn

275
Ala

290

k Gln Gly
305
‘Val’Asn
Phe Thr
' Asp Ala
‘Asp Leu
370
Phe Thr
385
Asn Val
Gln Ala

‘Val Asn

<210> 3

Trp
Glu
Ala
Pro

355
Val
Ser

Phe

Tyr

180

Lys
Léu
His
Ile
260

Arg
Gly
Gly
Ser
Thr
340

Ala

Ile

Pro

Ile

Asn

- 420

Gly

85
Gly
Gln
Ala
Val
Pro
165
Thr
Asp
Asp
Ser
Asp

245
Val

Gly

Ala
Arg
Ser
325
Ala
Ser

Thr

Tyr

‘Asn

405
Val

70
Met

Gly
Ala
Val
Arg

150
Asn

Val

Asn
Gly
Ala
230
Ser
Ala
Ile
Ala
vVal
310
Ser
Gly
Thr
Ala
Asn
390

Ala

Pro

Ala
Gly
Tyr
Asn
135
Lys
Gly
Gly
Ile
Arg
215
Arg
Lys
Gly
Thr
Asp
295
Thr
Leu
Lys
Thr
Pro
375
Asp

Pro

vVal

28571

Pro
Leu
Ser
120
Gly
Asn
Gly
Ala
Asn
200
Ile
Ser
Tyr
Asn
Pro
280
Ile
Leu
Ser
Pro

Ala

360 -

Asn

Asn

Gln

Gly

75
Gln Ala Asn
90
Gly Gly Leu
105
Ala Gly Ala

Ala Tyr Thr

Asp Met Thr
155
Thr Ile Ser
170
Thr Glu Asn
185
His Val Ala

Lys Pro Asp

Ser Leu Ala
235

Ala Tyr Met -

250
Val Ala Gln
265
Lys Pro Ser

Gly Leu Gly

Asp Lys Ser
- 315

Thr Ser Gln
330

Leu Lys Ile

345

Ser Val Thr

Gly Thr Gln

Trp Asp Gly
395
Ser Gly Thr
410
Pro Gln Thr
425

-79-

Leu

Pro

Arg

Thr
140

Ile

Ala
Léu
Gln
vVal

220
Pro

Leu

Leu

Tyr

300
Leu

Lys
Ser
Leu
Tyr

380
Arg

Tyr

Phe

Val
Ser
Ile
125

Asp
Leu
Pro
Arg
Phe
205

Met

Asp

Gly

Arg-

285

Phe

Asn
110
His

Ser

?he

Gly

Pro
190
Ser
Ala
Ser

Thr

Glu

Gln
95

‘Leu

Thr

Arg

Ala

80
Ser

Gln

Asn

Asn

Ala -

160

Thr
175
Ser
Ser

Pro

Ser

Ala

Phe

Arg

‘Gly

Phe

240

Ser
255
His

270
Leu Lys Ala

Pro Asn Gly

Asn

Ala

Leu

val

365

vVal

Asn

Thr

Ser

Val
Thr
Val
350
Asn
Gly
Asn

Ile

Leu
430

Ala
Tyr
335
Trp
Asp
Asn
Val
Glu
415
Ala

Met

Phe
Ala
Asn

Tyr

1320

Ser
Ser

Leu'

Asp

Glu
400
Val

Ile



<211>
<212>

<213>-

<220>
<223>

- <400>

28571

26
ADN

‘Trinh ty nhédn tao

Oligonucleotit nhu mdéi PCR KG24S2

3

ataaggatcc gtgaggaggg aaccga -

<210>
<211>
<212>
<213>
- <220>
’5<223>

- <400>

4

24

ADN

Trinh tuy nhén tao

Oligonucleotit nhu mdi PCR D11 R

4

cgctttgaca attccacgcg caac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

5

36

ADN

Trinh tu nhadn tao

Oligonucleotit nhu méi PCR D11G F

5

ggaattgtca aagcgggagt ggctcagagc agctac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

6

36

ADN

Trinh tu nhan tao

Oligonucleotit nhu mbéi PCR KG11S

6

cccctctaga cgattaccat attaattcct ctaccc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

7
36

ADN 7

Trinh tuy nhan tao

Oligonucleotit nhu mdi PCR D11IN F

7

ggaattgtca aagcgaatgt ggctcagagc agctac

-80-

24

. 36

36

.36



<210>

<211> -
- <212>

<213>
<220>
- <223>

<400>

<210>

L <211>

<212>
<213>
<220>
<223>
- <400>

28571

8

36

ADN

Trinh ty nhan tao

Oligonucleotit nhu méi PCR D11S_F

8

ggaattgtca éagcgtccgt ggctcagagc agctac

o
24

ADN -

Trinh tu nhan tao

Oligonucleotit nhu mdi PCR S16 R
9, . : -

gctctgagcc acatccgctt tgac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

10

36

ADN -

Trinh tu nhdn tao

Oligonucleotit nhu mdi PCR S16I_F

10

gatgtggctc agagcattta-cgggttgtat ggacaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

11
36

“ADN

Trinh tu nhdn tao
Oligonucleotit nhu mdi PCR S16L_F

11

gatgtggctc agagccttta cgggttgtat ggacaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

12

36

ADN .
Trinh tu nhan tao

Oligonucleotit nhu mdéi PCR S16V_F

12

gatgtggctc agagcgtgta cgggttgtat ggacaa

-81-
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36

36

36



<210>
<211>
<212>
<213>
<220>
<223>

- <400>

28571

13
36
ADN
Trinh tu nhan tao

Oligonucleotit nhu mdi PCR S16W_F

13

gatgtggétc’agagctggta cgggttgtat ggacaa

<210>
<211>

<212>

<213>
<220>
<223>

<400>

14

24

ADN

Trinh tu nhan tao

Oligonucleotit nhu mdi PCR Y20 R

14

caacccgtag'ctgctctgag ccac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

15

ADN
Trinh tu nhén tao’

Oligonucleotit nhu méi PCR Y20A F

15

agcagctacg ggttggcagg acaaggacag atcgta

<210>
<211>
<212>
<213>
<220>
<223>

<400>

16
24
ADN

-Trinh tu nhén tao

Oligonucleotit nhu méi PCR Q22 R

16

tccatacaac dcgtagctgc tctg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

17

36

ADN

Trinh tu nhan tao

Oligonucleotit nhu méi PCR Q22W _F

17

-82-

- 36

24

36

- 24
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tacgggttgt atggatgggg acagatcgta gcggtt

<210>
<211>
<212>-
<213>
. <220>

223>

| <400>- |
_ttgtccatac aacccgtagc tgct

<210>
T <211>

<212>
<213>

<220>

1 <223>

<400>

: <2l0>‘
<211>
- L212>

<213>

- <220>

- <223>

»<400>

18

24

ADN

Trinh ty nhén tao

Oligonucleotit nhu méi PCR G23 R

18

19

36
ADN .

rTrinh;tu-nhén tao
Oligonucleotit nhu mdi PCR G23N_F
19 -

gggttgtatg;gacaaaatca gatcgtagcg gttgcc

24

ADN
Trinh ty nhédn tao

‘Oligonucleotit nhu mdéi PCR R37_R

20

acctgtatca agccctgtat cggce

<210>
<211>

- <212>

<213>

<220>
<223>

- <400>

21

36

ADN
Trinh ty nhén tao

Oligonucleotit nhu mdi PCR R37T_F

21

gggcttgata caggtacaaa tgacagttcg atgcat

<210>
<211>
<212>
<213>
<220>

22
24
ADN

‘Trinh tu nhan tao

-83-
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<223>

<400>

28571

Oligonucleotit nhu méi PCR S40 R

22

gtcattgcga cctgtatcaa gccc

<210>
<211>
<212>
'<213>
<220>
<223>

<400>

23

36

ADN

Trinh ty nhdn tao

Oligonucleotit nhu mdi PCR S40F F

23

acaggtcgca atgacttctc gatgcatgaa gccttc

<210>
<211>
212>

<213>

<220>
<223>

<400>

24

36

ADN

Trinh ty nhan tao

Oligonucleotit nhu m6éi PCR S40I_F

24

:acaggtcgca atgacatttc gatgcatgaa gccttc

<210>
. <211>
<212>
<213>
<220>
<223>

<400>

25

36

ADN

Trinh ty nhén tao

Oligonucleotit nhu mdi PCR S40L_F

25

acaggtcgca atgacctttc gatgcatgaa gccttc

<210>
<211>
<212>
<213>
<220>
© <223>

<400>

26

36

ADN ,
Trinh ty nhan tao

Oligonucleotit nhu méi PCR S40V_F

26

acaggtcgca atgacgtgtc gatgcatgaa gccttc

<210>
<211>
<212>

27
36
ADN

24



<213>
- <220>
- <L223>

<400>

28571

Trinh tue nhédn tao
Oligonucleotit nhu mdi PCR S40W_F

27

-acaggtcgca atgactggtc gatgcatgaa gccttc

<210>

<211>

<212>
<213>

28

24

ADN

Trinh tu nhan tao

<220> - -

<223>

<400>

Oligonucleotit nhu mdi PCR S41I_R

28

actgtcattg cgacctgtat caag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

29

36

ADN

Trinh tu nhén tao

Oligonucleotit nhu mdi PCR S41I_F

29

ggtcgcaatg acagtattat gcatgaagcc ttccgc

- <210>

<211>
<212>
<213>
<220>
<223>

‘<400>

30

24
ADN
Trinh tu nhé&n tao

Oligonucleotit nhu mdéi PCR A52 R

30

agtaattttc ccgcggaagg cttc

<210>
<211>
<212>
<213>
1 <220>
<223>

<400>

cgcgggaaaa ttactggatt atatgcattg ggacgg

31

36

ADN -
Trinh tu nhé&n tao

Oligonucleotit nhu mdéi PCR A52G_F

31

-85-

36

24

36

24

36



<210>

. <211>

<212>
<213>
<220>
<223>

<400>

28571

32
36

ADN
Trinh tu nhdn tao

Oligonucleotit nhu méi PCR A52S F

32

cgcgggaaaa ttacttcctt atatgcattg ggacgg

<210>
- <211>

<212> -

<213>

<220> .

<223>

<400>

33

24

ADN ,
Trinh ty nhdn tao

Oligonucleotit nhu méi PCR L53 R

33

tgcagtaatt ttcccgcgga aggc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

gggadaatta ctgcagcata tgcattggga cggacg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

34

36

ADN
Trinh tu nhdn tao

Oligonucleotit nhu méi PCR L53A F

34

35

36
ADN
Trinh tuy nhdn tao

Oligonucleotit nhu mdi PCR L53I F

35

gggaaaatta ctgcaattta tgcéttggga cggacg

<210>
<211>
<212>
- <213>
<220>
<223>

<400>

36

36

ADN

Tiinh tu nhan tao

Oligonucleotit nhu méi PCR L53V_F

36

-86-

36

24

.36

36
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ggéaaaatta ctgcagtgta tgcattggga cggacg

<210>
<211>.
<212>

- <213>
<220>

<223>

<4OQ>;

37

24

ADN .
Trinh tu nhén tao

Oligonucleotit nhu mdi PCR L56_R

37 -

tgcatataat gcagtaattt tccc

.- 22105

L <L211>
f<212>
<213>

7<220>
§<223>

<400>

38 -
36

ADN .
Trinh ty nhan tao

Oligonucleotit nhu mdi PCR L56V_F

38

" actgcattat atgcagtggg acggacgaat aatgcc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

39

24

ADN

Trinh tu nhan tao

‘Oligonucleotit nhu mdéi PCR T59 R

39

écgtcccaat gcatataatg cagt

<210> -
<211>
<212>
<213>
- <220>
<223>

<400>

40

36

ADN

Trinh ty nhan tao

Oligonucleotit nhu mdi PCR T59F F

40

tatgcattgg gacggttcaa taatgccaat gatacg

<210>
<211>
<212>
<213>
- <220>

41

36

ADN

Trinh tu nhdn tao

- -87-

36
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<223> Oligonucleotit nhu méi PCR T59I F

<400> 41
tatgcattgg gacggattaa taatgccaat .gatacg

<210> 42

<211> 36

<212> ADN

<213> Trinh tu nhan tao

- <220> e ,

- <223> Oligonucleotit nhu méi PCR T59L F

<400> 42 : -
tatgcattgg gacggcttaa taatgccaat gatccg

<210> 43

<211> 36

<212> ADN

' <213> Trinh tu nhéan tao

<220> ,

<223> Oligonucleotit nhu mdi PCR T59M F

<400> 43 o
tatgcattgg gacggatgaa taatgccaat gatacg

<210> 44

<211> 36

<212> ADN

<213> Trinh tuy nhdn tao

<220>

<223> Oligonucleotit nhu méi PCR T59V F

<400> 44
tatgcattgg gacgggtgaa taatgccaat gatacg

<210> 45

<211> 36

<212> ADN

<213> Trinh'tu nhén tao

<220> , B

<223> Oligonucleotit nhu méi PCR T59W F

<400> 45
tatgcattgg gacggtggaa taatgccaat gatacg

<210> 46
<211> 24

-88-
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<212> ADN. :

<213> Trinh tu nhan tao

<220> ,

<223> Oligonucleotit nhu mdi PCR N60 R

<400> 46 ]
cgtccgtccc¢aatgca£ata atgc. i : . 24

<210> 47

<211> 36

<212> ADN

'<213> Trinh ‘tu nhan tao ' et
<220> S ' '

 <223> Oligonucleotit nhu mdi PCR N60OF F

<400> 47 ‘ .
- gcattgggac ggacgttcaa tgccaatgat acgaat : .- .36

<210> 48 , .
<211> 36 '
<212> ADN

<213> Trinh tu nhan tao

<220> -

<223> Oligonucleotit nhu mdi PCR N60I F

<400> 48

gcattgggac ggacgattaa tgccaatgat acgaat 36
<210> 49

<211> 36

<212> ADN

<213> Trinh tuy nhan tao

<220> ,

<223> Oligonucleotit nhu méi PCR N60L_F

<400> 49 :
gcattgggac ggacgcttaa tgccaatgat acgaat 36

<210> 50

<211> 36

<212> ADN

<213> Trinh tiu nhan tao

<220>

<223> Oligonucleotit nhu mdi PCR N60V_F

<400> 50 |
gcattgggac ggacggtgaa tgccaatgat acgaat : 36

-890-



28571

 <210> 51

<211> 36 -

<212> ADN -

<213> Trinh tu nhan tao

<220> :

<223> Oligonucleotit nhu mdi PCR N6OW F

. <400> 51 R
gcattgggac ggacgtggaa tgccaatgat acgaat

<210> 52

C<211> 24

<212> ADN

<213> Trinh tuyu nhén tao

<220>

<223> Oligonucleotit nhu mdi PCR N63 R

<400> 52 ,
ggcattattc gtccgtccca atgce

<210> 53

- <211> 36

<212> ADN

<213> Trinh tuy nhadn tao

<220> ~

<223> Oligonucleotit nhu mdi PCR N63D F

<400> 53
_cggacgaata atgccgatga tacgaatggt catggt

<210> 54

<211> 36

<212> ADN

<213> Trinh ty nhdn tao

<220>

<223> Oligonucleotit nhu mdéi PCR N63L_F

- <400> 54

cggacgaata atgcccttga tacgaatggt catggt

<210> 55

<211>- 24

<212> ADN

<213> Trinh ty nhan tao

<220>

<223> Oligonucleotit nhu mdi PCR G80 R

<400> 55

-90-
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gtttcctaat acggagccag ccac

 <210> 56 o
<211> 36 -
 <212> ADN o
~<213> Trinh tu nhéan tao
<220>
<223> Oligonucleotit nhu mdi PCR GBOA_F

<400> 56 A
 tccgtattag7géaancatc,bactaataaa ggaatg
<210> 57 - .

<211> 36 '

 <212> ADN - - o

<213> Trinh tu nhan tao

<220> s :

<223> Oligonucleotit -nhu méi PCR G80H_F
<400> 57

- tccgtattag gaaaccattc cactaétaaa ggaatg

- <210> 58

<211> 24 -

<212> ADN _

<213> Trinh ty nhan tao

<220> FIRRER U,

<223> Oligonucleotit nhu mdi PCR S81 R

<400> 58

'gcggtttcct aatacggagc cagc
<210> 59 i

<211> 36 -

<212> ADN :

<213> Trinh ty nhan tao

<220>

<223> oOligonucleotit nhu mdéi PCR S81F_F

<400> 59 . :
gtattaggaa'acggcttcac‘taataaagga atggcg
<210>" 60
<211> 36
<212> ADN
<213> Trinh ty nhan tao
<220> '
<223> Oligonucleotit nhu mdi PCR S81I F

-01-
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<400>
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60

gtattaggaa acggcattac taataaagga atggcg

<210>
<211>
<212>
<213>
<220>

<223>

<400>

61

36
ADN
Trinh ty nhan tao

Oligonucleotit nhu mdi PCR S81L F

61

gtattaggéa acggccttac taataaagga atggcg

<210>
<211>
- <212>
- <213>
<220>
<223>

<400>

62
36
ADN

‘Trinh tuy nhan tao

Oligonucleotit nhu mdi PCR S81Q F

62

gtattaggaa>acggccagacrtaataaaggaratggcg

<210>
<211>
<212>
<213>
<220>
<223>

 <400>

63

36

ADN ‘
Trinh ty nhédn tao

Oligonucleotit nhu mdi PCR S81W_F

63

gtattaggaa‘acggctggac taataaagga atggcg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

64

36

ADN

Trinh ty nhéan tao

Oligonucleotit nhu mdi PCR S81Y F

64

- gtattaggaa acggctatac taataaagga atggcg

<210>
<211>
<212>
<213>

65

24

ADN

Trinh ty nhén tao

-02-

36

- 36 -

36

36

36



<220>
<223>

| <400>

28571

Oligonucleotit nhu méi PCR T82_R

65

' _ggagccgttt cctaatacgg agcc

<210>
<211>
<212>
<213>
<220>
- <223>

<400>

66
36
ADN
Trinh- tu nhan tao

Oligonucleotit nhu mbéi PCR T82Q F

66

‘ttaggaaacg gctcccagaa taaaggaatg gcgcct

<210>
<211>
<212>
<213>
<220>
- <223>

<400>

67

24

ADN

Trinh tu nhan tao

Oligonucleotit nhu mdéi PCR N91 R

67

cgcctgaggc gccattcctt tatt

<210>
<211>

<212>

<213>
<220>
©<223>

<400>

68

36

ADN

Trinh tu nhan tao:

Oligonucleotit nhu mdi PCR N9IC_F

68

atggcgcctc aggcgtgcect agtcttccaa tctatc

<210>
<211>
<212>
<213>
- <220>
<223>

<400>

69

24

ADN ©

Trinh tu nhén tao

Oligonucleotit nhu méi PCR S100_R

69

atccatgata gattggaaga ctag

<210>

70

-03-
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- <211> 36

 <212> ADN

<213> Trinh tu nhén tao

<220> ' |

<223> Oligonucleotit nhu mdi PCR S100F F

<400> 70 ‘
caatctatca tggatttcgg tgggggactt ggagga . - 36

<210> 71

<211> 36 .
<212> ADN - =
<213> Trinh ty nhén tao o ‘
<220> . :

' <223> Oligonucleotit nhu mdi PCR S100I_F

;<400> 71 ‘
caatctatca tggatattgg tgggggactt ggagga 36

<210> 72

<211> 36

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Oligonucleotit nhu mdi PCR S100L_F

<400> - 72 :
caatctatca tggatcttgg tgggggactt ggagga : - " 36

<210> 73

<211> 36

<212> ADN

<213> "Trinh tu nhén tao

<220>

<223> Oligonucleotit nhu mdéi PCR S100W_F

<400> 73
caatctatca tggattgggg tgggggactt ggagga : 36

<210> 74

<211> 24

{212> ADN

<213> Trinh ty nhdn tao

<220> .

<223> Oligonucleotit nhu mdéi PCR G101 R

<400> 74
gctatccatg atagattgga agac 24 -

-94-



28571

<210> 75

<211> 36

~<212> ADN

'<213> Trinh -ty nhén tao

© <220>

<223> Oligonucleotit nhu mdi PCR G1O1F F

. <400> 75 -
>,‘tctatcatgg atagcttcgg gggacttgga ggacta

- <210> 76

- <211> 36

<212> ADN -~ . .

<213> Trinh tu nhan tao

<220> |

<223> Oligonucleotit nhu mdi PCR G1l01I F

<400> 76
tctatcétgg.atagcattgg gggacttgga ggacta

<210> 77

<211> 36

<212> ADN

<213> Trinh ty nhan tao

<220> :

<223> Oligonucleotit nhu mdi PCR G1l01L F

<400> 77
tctatcatgg atagccttgg gggacttgga ggacta

<210> 78

<211> 36

<212> ADN

<213> Trinh ty nhan tao

<220>

<223> Oligonucleotit nhu méi PCR Gl01V_F

<400> 78
tctatcatgg atagcgtggg gggacttgga ggacta

<210> 79

S <211> 36

<212> ADN- ,

. <213> Trinh tu nhén tao

<220>

<223> Oligonucleotit nhu méi PCR G101W_F

<400> 79

-05-
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tctatcatgg atagctgggg gggacttgga ggacta | ‘ 36

<210> 80

<211> 36

<212> ADN

<213> Trinh tu nhén tao

<220> ,

<223> Oligonucleotit nhu méi PCR G1l01lY F

<400> 80
tctatcatgg atagctatgg gggacttgga ggacta ' . 36

<210> 81

<211> 24

<212> ADN

<213> Trinh tu nhan tao

<220> f

1 <223> Oligonucleotit nhu mdéi PCR S109 R

©'<400> 81
aggtagtcct ccaagtcccc cacc ‘ 24

<210> 82

<211> 36

<212> ADN :

<213> Trinh tu nhan tao

<220> .
<223> Oligonucleotit nhu méi PCR S109F F

<400> 82 :
cttggaggac tacctttcaa tctgcaaacc ttattc . 36

<210> 83

<211> 36

<212> ADN

<213> Trinh tyu nhén tao

<220>

<223> Oligonucleotit nhu mdéi PCR S109I F

<400> 83
cttggaggac tacctattaa tctgcaaacc ttattc S 36

<210> 84

<211> 36

<212> ADN

<213> Trinh tu nhan tao
<220>

-06-
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<223> Oligonucleotit nhu mdéi PCR S109L F

<400> 84 ;
- cttggaggac tacctcttaa tctgcaaacc ttattc

©<210> 85

<211> 24

<212> ADN A

<213> Trinh ty nhén tao

<220> ] _

. <223> Oligonucleotit nhu mdi PCR T113 R

<400> 85 _
ttgcagattc gaaggtagtc ctcc

<210> 86

<211> 36

- <212> ADN

<213> Trinh tu nhan tao

<220> -

<223> Oligonucleotit nhu méi PCR T113L_F

<400> 86
ccttcgaatc tgcaactttt attcagccaa gcatac

<210> 87

<211> 36

<212> ADN

<213> Trinh tuyu nhdn tao

<220>

<223> oOligonucleotit nhu mdi PCR T113W F

<400> 87
ccttcgaatc tgcaatggtt attcagccaa gcatac

<210> 88

-<211> 24

<212> ADN

<213> Trinh tu nhan tao

<220> ‘

<223> Oligonucleotit nhu mdi PCR S120 R

<400> 88
gtatgcttgg ctgaataagg tttg

<210> 89

<211> 36
<212> ADN

-97-
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<213>

<220>

<223>

<400>

28571

Trinh tu nhan tao
Oligonucleotit nhu mdi PCR S120F F

89 ‘ ;

-ttcagccaag catacttcgce tggtgccaga‘attcat : : 36

<210>
-<211>
<212>
<213>
<220>

<223>

<400>

90

36

ADN -

Trinh tu nhan tao .

Oligonucleotit nhu méi PCR S120I F

90

ttcagccaag catacattgc tggtgccaga attcat . 36

<210>
<211>
<212>
<213>
<220>
<223>

<400>

91
36
ADN

Trinh tu nhan tao

Oligonucleotit nhu mdéi PCR S120W F

91

ttcagccaag catabtgggc tggtgccaga attcat - 36

<210>
<211>
<212>
<213>
<220>
<223>

- <400>

92

36

ADN

Trinh ty nhan tao

Oligonucleotit nhu méi PCR S120Y F

92

ttcagcdaag catactatgc tggtgccaga attcat A ‘ 36

<210>
<211>
<212>
<213>
<220>
<223>

<400>

93

24

ADN .
Trinh ty nhdn tao

Oligonucleotit nhu mdéi PCR N135 R

93

cactgctgct ccccaggagt ttgt 24

<210>

94

-98-



<211>

<212>
<213>"
<220>

<223>

<400>

28571

36
ADN
Trinh tu nhén tao

Oligonucleotit nhu mdéi PCR N135L F

94

tggggagcag cagtgcttgg ggcttacaca acagat - » 36

<210>
- <211>
<212>

<213>

<220>

<223>

<400>

95

24

ADN
Trinh tu nhén tao

Oligonucleotit nhu méi PCR T140 R

95

tgtgtaagcc ceattcactg ctge R 24

<210>

<211>
- <212>

<213>
<220>
<223>

<400>

96
36

ADN
Trinh tu nha&n tao

Oligonucleotit nhu mdéi PCR T140F F

96

aatggggctt acacattcga ttccagaaat gtggat ' . 36

<210>

<211>

<212>
<213>
<220>
<223>

<400>

97

36

ADN v
Trinh tu nhan tao

Oligonucleotit nhu méi PCR T140L F

97

aatggggctt acacacttga ttccagaaat gtggat 36

<210>
<211>

<212> .

<213>

<220>

<223>

<400>

98

36

ADN

Trinh tu nhan tao

Oligonucleotit nhu méi PCR T140W F

98

aatggggctt acacatggga ttccagaaat gtggat 36

-90-
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<210> 99
<211> 24

. <212> ADN

<213> Trinh tu nhéan tao
<220> - :
<223> Oligonucleotit nhu méi PCR K151 R

<400> 99 ,
gcgcacatag tcatccacat ttct 24

<210> 100

. <211> 36

<212> ADN

<213> Trinh tu nhan tao

<220> ’

<223> Oligonucleotit nhu mdi PCR K151F F

<400> 100
gatgactatg tgcgcttcaa tgatatgacg atcctt 36

<210> 101

<211> 24

<212> ADN.

<213> Trinh tu nhan tao

<220>

<223> Oligonucleotit nhu mdéi PCR N166 R

<400> 101 »
. cggtccttca ttcccggcag cgaa - 24

<210> 102

<211> 36

<212> ADN

<213> Trinh tu nhén‘tao

<220> :

<223> Oligonucleotit nhu méi PCR N166F F

<400> 102
gggaatgaag gaccgttcgg cggaaccatc: agtgca 36

 <210> 103

<211> 36

<212> ADN

<213> Trinh tuy nhan tao

<220>

<223> Oligonucleotit nhu mdi PCR N166I F
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103

gggaatgaag gaccgattgg cggaaccatc agtgca

<210>

<211>
<212>
<213>
<220>
<223>

- <400>

104

36

ADN -

Trinh tu nhén'tao

Oligonucleotit nhu méi PCR N166L_F

104

gggaatgaag gaccgcttgg cggaaccatc agtgca

v'<210>
<211>
<212>

<213>.

<220>
<223>

<400>

105
36

ADN
Trinh tyu nhan tao

Oligonucleotit nhu mdéi PCR N166V_F

105

gggaatgaag gaccggtggg cggaaccatc'agtgca

<210>
<211>
<212>

<213>-

106

36

ADN

Trinh tu nhén tao

<220> -

<223>

<400>

‘Oligonucleotit nhu méi PCR N166W_F

106

gggaatgaag gaccgtgggg‘cggaaccatc agtgca

<210>
<211>

<212>

<213>
<220>
<223>

<400>

107

24

ADN

Trinh tu nhé&n tao

Oligonucleotit nhu mdi PCR S191 R

107

tgggcggagg»ttttccgtag ctcc

<210>
<211>
<212>
<213>
<220>

108
36
ADN
Trinh tu nhan tao

-101-
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<223> Oligonucleotit nhu mdi PCR S191F F

<400> 108 ‘ .
gaaaacctcc gcccattctt tgggtcttat gcggac - 36 -

<210> 109

<211> 36

<212> ADN

<213> Trinh tu nha&n tao

<220>

<223> Oligonucleotit nhu mdi PCR S191I F

<400> 109 | ,
gaaaacctcc gcccaatttt tgggtcttat gcggac - .36

<210> 110

<211> 36

<212> ADN

<213> Trinh tu nhén tao

<220> ’ .

<223> Oligonucleotit nhu méi PCR S191L_F

<400> 110 .
gaaaacctcc gcccactttt tgggtcttat gcggac 36

<210> 111

<211> 36

<212> ADN

<213> Trinh tyu nhén tao

<220>

<223> Oligonucleotit nhu mdéi PCR S191V F

<400> 111
gaaaacctcc gcccagtgtt tgggtcttat gcggac ] .. 36

<210> 112
<211> 36

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Oligonucleotit nhu mdi PCR S191W _F

<400> 112 . ‘
gaaaacctcc gcccatggtt tgggtcttat gcggac . 36 -

<210> 113

<211> 24
<212> ADN

-102-
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‘<213>-'Trinh tu nhan tao
<220>
<223> Oligonucleotit nhu méi PCR S194_R

<400> 113 N
cccaaagctt gggcggaggt tttc 24

- <210> 114
<211> 36
<212> ADN
C<213> Trinh tu nhan tao -
<220>-
<223> Oligonucleotit nhu méi PCR S194Y_F

<400> 114 ,
,ngcccaagct ttgggtatta tgcggacaat atcaac , o - 36

<210> 115

<211> 24

<212> ADN

 <213> Trinh tu nhan tao

<220> | |

<223> Oligonucleotit nhu méi PCR N200_R

<400> 115 )
gatattgtcé gcataagacc caaa 24

- <210> 116

<211> 36

<212> ADN

<213> ’Trinh tuy nhan tao

<220> S

'<223> Oligonucleotit nhu mdi PCR N200W_F

<400>. 116
tatgcggaca atatctggca tgtggcacag ttctct 36

<210> 117

<211> 24

<212> ADN

. <213> Trinh tu nhén tao

<220

<223> Oligonucleotit nhu méi PCR Q204 R

<400> 117
tgccacatgg ttgatattgt ccgc 24

<210> 118
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<211> 36

<212> ADN

<213> Trinh tu nhan tao

<220> : ) .
<223> Oligonucleotit nhu mdéi PCR Q204I F

<400> 118 . -
atcaaccatg tggcaatttt ctcttcacgt ggaccg 36 -

<210> 119
<211> 36
<212> BADN
'+ <213> Trinh ty nhan tao
<220> '
<223> Oligonucleotit nhu mdi PCR Q204L_F

<400> 119 o
atcaaccatg tggcactttt ctcttcacgt ggaccg : 36

<210> 120

<211> 36

<212>  ADN

<213> Trinh tu nhan tao

<220>

<223> Oligonucleotit nhu méi PCR Q204M F

<400> - 120 _
atcaaccatg tggcaatgtt ctcttcacgt ggaccg ' 36

<210> 121

<211> 36

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Oligonucleotit nhu mdi PCR Q204V_F

<400> 121
atcaaccatg tggcagtgtt ctcttcacgt ggaccg 36

<210> 122

<211> 24

<212> ADN

<213> Trinh ty nhan tao

<220>

<223> Oligonucleotit nhu méi PCR K212 R

<400> 122 ‘
tgtcggtcca cgtgaagaga actg ' 24
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- <210> 123

' <211> 36
<212> ADN
L <L213> Trinh tu nhan tao
- <220> .
© <223> Oligonucleotit nhu mdi PCR K212L F

<400> 123 : .
tcacgtggacrcgacacttga tggacggatc aaaccg o : 36

<210> 124

<211> 36

~ <212> ADN

,<213> jTrinh tu nhén tao

<220> _

<223> Oligonucleotit nhu méi PCR K212V _F

<400> 124
tcacgtggac cgacagtgga tggacggatc aaaccg PR 36

<210> 125
<211> 36

. <212> ADN

<213> Trinh tu nhan tao
<220>
<223> Oligonucleotit nhu méi PCR K212W_F

<400> 125 |
tcacgtggac cgacatggga’ tggacggatc aaaccg - 36

<210> 126

<211> 24

<212> ADN

<213> Trinh tuy nhan tao

<220> '

<223> Oligonucleotit nhu mdi PCR S233 R

<400> 126
agatcttgct gatagtatga acgt 24

<210> 127
<211> 36
<212> ADN
: <213> Trinh ty nhén tao
<220>
<223> Oligonucleotit nhu mdi PCR S233I_F

-105-



<400>

28571

127

ctatcagcaa gatctattct tgcaccggat tcctcc

<210>
<211>

<212>

- <213>
<220>
<223>

<400>

128
36
ADN v
Trinh tu nhén tao

Oligonucleotit nhu mdi PCR S233L_F

128

‘ctatcagcaa gatctcttct tgcaccggat tcctcc

<210>
<211>

<212>

T <213>

<220>
<223>

<400>

129

36

ADN

Trinh tu nhén tao

Oligonucleotit nhu mdi PCR S233W_F

129

ctatcagcaa gatcttggct tgcaccggat tcctcc

<210>
<211>

C<212>

<213>
<220>
<223>

<400>

130

24

ADN

Trinh tu nhan tao

Oligonucleotit nhu mdi PCR 3238_R

130

atccggtgca agagaagatc ttgc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

131
36

- ADN

Trinh ty nhédn tao
Oligonucleotit nhu mdi PCR S238L_F

131

tctcttgcac cggatctttce cttctgggcg aaccat

<210>
<211>
<212>
<213>

132

24

ADN

Trinh ty nhédn tao
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- <220> _
- <223> Oligonucleotit nhu mdéi PCR N243 R

<400> 132
. cgcccagaag gaggaatccg gtgce

<210> 133
<211> 36

. <212> ADN

<213> Trinh tu nhan tao
<220>
<223> “Oligonucleotit nhu méi PCR N243I F

<400> 133
tcctccttcect gggcgattca tgacagtaaa tatgca

- <210> 134

<211> 36

<212> ‘ADN .

' <213> Trinh tu nhan tao

<220> _

<223> Oligonucleotit nhu mdi PCR N243L F

<400> 134
tcctecttet gggcgettcea tgacagtaaa tatgca

<210> 135

<211> 36

<212> ADN \

<213> Trinh tu nhén tao

<220> ’ ‘

<223> Oligonucleotit nhu mdéi PCR N243Y F

<400> 135
tcctcecttct gggcgtatca tgacagtaaa tatgca

<210> 136

<211> 24

<212> ADN-

<213> Trinh tu nhén tao

<220>

<223> Oligonucleotit nhu mdéi PCR S246 R

<400> 136 )
gtcatggttc gcccagaagg agga

<210> 137
"<211> 36
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<212> ADN

<213> Trinh tu nhén tao

<220> , |
<223> Oligonucleotit nhu méi PCR S246F F - ' ' =
<400> 137 :
‘tgggcgaacc atgacttcaa atatgcatac atgggt B 36

<210> 138

<211> 36

- <212> ADN ST .
<213> Trinh ty nhan tao : ) .
<220> ’ ' .
<223> Oligonucleotit nhu mdi PCR S246L_F ' Tl

<400> 138
tgggcgaacc atgaccttaa atatgcatac atgggt » 36

<210> 139 . o
<211> 36

<212> ADN

<213> Trinh tu nhan tao

<220> |

<223> Oligonucleotit nhu mdi PCR S246V F

<400> 139 . . S
tgggcgaacc atgacgtgaa atatgcatac atgggt 36

<210> 140

<211> 36

<212> ADN

<213> Trinh tuy nhén tao

<220>

<223> Oligonucleotit nhu mdéi PCR S246W_F

<400> 140
tgggcgaacc atgactggaa atatgcatac atgggt 36

<210> 141

<211> 36

<212> ADN

<213> Trinh ty nhan tao

<220>

<223> Oligonucleotit nhu mdéi PCR S246Y F

<400> 141
tgggcgaacc atgactataa atatgcatac atgggt 36
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<210> 142

<211> 24

<212> 'ADN

~ '<213> .Trinh tu nhan tao

- <220>

© <223> Oligonucleotit nhu mdi PCR N275 R
<400> 142

tttcacaaaa tgctcacgaa gctg

<210> 143

<211> 36

"<212> ADN

<213> Trinh tu nhan tao

<220> - |

<223> Oligonucleotit nhu mdéi PCR N275F F

<400> 143 .
gagcattttg tgaaattcag aggcatcaca ccaaag

- <210> 144

- <211> 36

<212> ADN

<213> - Trinh tu nhan tao

<220> c _

<223> Oligonucleotit nhu mdéi PCR N275L F

<400> 144
gagcattttg tgaaacttag aggcatcaca ccaaag

<210> 145

<211> 36

<212> ADN

<213> Trinh ty nhan tao
<220> ' ,
1 <223> Oligonucleotit nhu mdi PCR N275W_F

<400> 145
gagcattttg tgaaatggag aggcatcaca ccaaag

<210> 146

<211>- 24

<212> ADN

<213> Trinh ty nhan tao

<220>

<223> Oligonucleotit nhu méi PCR G277_R

<400> 146
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tctgtttttc acaaaatgct cacg

<210> 147

<211> 36

<212> ADN

<213> Trinh tu nhén tao

<220> , '

<223> Oligonucleotit nhu mdéi PCR G277F F

<400> 147
tttgtgaaaa acagattcat cacaccaaag ccttcet

<210> 148

<211> 36

<212> ADN |

<213> Trinh tu nhan tao

<220> : ‘
. <223> Oligonucleotit nhu mdéi PCR G277I_F

<400> 148 )
tttgtgaaaa acagaattat cacaccaaag ccttct

<210> 149

<211> 36

<212> ADN

<213> Trinh ty nhan tao

<220> , '

<223> Oligonucleotit nhu méi PCR G277L_F

<400> 149
tttgtgaaaa acagabttat cacaccaaag ccttct

<210> 150

<211> 36

<212> ADN

<213> Trinh ty nhdn tao

<220> ‘

<223> Oligonucleotit nhu mbéi PCR G277V_F

<400> 150
tttgtgaaaa acagagtgat cacaccaaag ccttct

<210> 151

<211> 24

<212> ADN

<213> Trinh ty nhan tao
<220>

-110-
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Oligonucleotit nhu méi PCR G297 R

-151

gatgtcagct gcaccggcaa tcag

<210>

<211>

<212>

<213>
<220>

"<223>7

<400>

152
36
ADN

Trinh tu nhan tao

Oligonucleotit nhu méi PCR G297F F

152~

ggtgcagctg‘acatcttcct tggctacccg aacggt

- <210>
<211>
<212>
<213>

<220>

<223>

<400>

153

36

ADN S
Trinh tu nhan tao

Oligonucleotit nhu mdi PCR G297L_F

153

ggtgéagctg acatccttct tggctacccg aacggt

<210>
<211>
<212>
<213>
<220>

<223>

 <400>

154

36

ADN

Trinh ty nhédn tao

‘Oligonucleotit nhu mdi PCR G297W_F

154-

ggtgcagctg acatctggct tggctacccg aacggt

<210>
<211>
<212>
<213>
<220>
<223>

A><4OO>

155
ADN
Trinh tu nhan tao

Oligonucleotit nhu mdi PCR $326 R

155

actggactcg ttcacatagg caac

<210>
<211>

156

36
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<212> ADN

<213> Trinhytu nhan tao

<220> , : .
<223> Oligonucleotit nhu mdi PCR S326W_F

<400> 156
gtgaacgagt ccagttggct atccaccagc caaaaa

<210> 157

<211> 24

<212> ADN

<213>'7Trinh tu nhan tao

<220>

. <223> Oligonucleotit nhu mdi PCR S330 R

- <400> 157 :
ggtggataga gaactggact cgtt

<210> 158

<211> 36

<212> ADN

<213> Trinh tu nhan tao

<220> i
<223> Oligonucleotit nhu mdéi PCR S330F F

<400> 158 » .
agttctctat ccaccttcca aaaagcgacg tactcg

<210> 159

<211> 36

<212> ADN

<213> Trinh tuy nhédn tao

<220>

'<223> Oligonucleotit nhu mdi PCR S330M F

<400> 159 !
agttctctat ccaccatgca aaaagcgacg tactcg

<210> 160

<211> 36

<212> ADN

<213> Trinh tuy nhédn tao

<220>

<223> Oligonucleotit nhu mdéi PCR S330W_F

<400> 160 ‘
agttctctat ccacctggca aaaagcgacg tactcg
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<211>
<212>
<213>

<220>

- <223>

<400>

28571

161

24

ADN

Trinh ty nhé&n tao

Oligonucleotit nhu mdi PCR K332 R

161

ttggctggtg gatagagaac tgga‘

<210>
<211>

*-<212>
<213>

<220>
<223>

<400>

162

36

ADN v

Trinh ty nhédn tao

Oligonucleotit nhu mdi PCR K332G_F

162

rctatccacca'gccaaggagc gacgtactcg tttact

<210>
<211>
<212>
<213>
<220>
- <223>

<400>

163
6

ADN
Trinh ty nhé&n tao

Oligonucleotit nhu mdi PCR K332T F

163

ctatccacca gccaaacagc gacgtactcg tttact

<210>
<211>
<212>
<213>
<220>
<223>

<400>

164

36

ADN

Trinh tu nhé&n tao

Oligonucleotit nhu méi PCR K332V_F

164

" ctatccacca gccaagtggc gacgtactcg tttact

<210>
<211>
<212>
<213>
<220>
<223>

165

24

ADN :
Trinh tu nhan tao

Oligonucleotit nhu méi PCR T334_R
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<400> 165
cgctttttgg ctggtggata gaga ’ 24

- <210> 166

<211> 36

<212> ADN

<213> Trinh ty nhan tao

<220>

<223> Oligonucleotit nhu méi PCR T334L_F

<400> 166 :
accagccaaa aagcgcttta ctcgtttact gctact - o -.36

<210> 167
<211> 24
<212> ADN
<213> Trinh tuy nhén tao
<220> : .
<223> Oligonucleotit nhu mdéi PCR G342 R

<400> 167 7
- ggcagtagca gtaaacgagt acgt : e e 24

<210> 168

<211> 36

<212> ADN

<213> Trinh tu nh&n tao

<220> :

<223> Oligonucleotit nhu mdéi PCR G342E F

<400> 168 ,
tttactgcta ctgccgaaaa gcctttgaaa atctcc 36

<210> 169

<211> 36

<212> ADN

<213> Trinh ty nhé&n tao

<220> .

<223> Oligonucleotit nhu mdéi PCR G342L_F

<400> 169
tttactgcta ctgcccttaa gcctttgaaa atctcc 36

<210> 170

<211> 36

<212> ADN

<213> Trinh tu nhan tao
<220>
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<223> Oligonucleotit nhu méi PCR G342T_F

<400> 170 7
tttactgcta ctgccacaaa gcctttgaaa atctcc

<210> 171

<211> 36

<212> ADN

<213> Trinh tu nhan tao

<220> - - ‘ :

<223> Oligonucleotit nhu mdi PCR G342W_F

<400> 171 ‘
'tttactgcta ctgcectggaa gcctttgaaa atctcc

~ <210> 172

<211> 24

<212> ADN

<213> Trinh tu nhan tao

<220> - ‘

<223> Oligonucleotit nhu méi PCR K343 R

<400> 172
gccggcagta gcagtaaacg agta

<210> 173

<211> 36

<212> ADN

<213> Trinh ty nhan tao

1 <220> ,

<223> Oligonucleotit nhu méi PCR K343T_F

<400> 173
actgctactg ccggcacacc tttgaaaatc tccctg

<210> 174

<211> 24

<212> ADN

' <213> Trinh tu nhan tao

<220>

<223> Oligonucleotit nhu mdi PCR S357_R

<400> 174
cgcaggggca tcagaccata ccag

<210> 175

<211> 36
<212> ADN
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<213> Trinh ty nhan tao
- <220> : .
<223> Oligonucleotit nhu méi PCR S357L_F

<400> 175 ,
tctgatgcce ctgcgcttac aactgettcce gtaacg

<210> 176

<211> 24

<212> ADN

<213> Trinh tu nhan tao

<220> '

<223> Oligonucleotit nhu mdéi PCR T359_R

<400> 176 ,
tgtgctcgca ggggcatcag acca

<210> 177

<211> 36

<212> ADN

<213> Trinh ty nhan tao

<220> : ,

<223> Oligonucleotit nhu mdéi PCR T359F F

<400> 177
gccecctgega gcacattcge ttccgtaacg cttgtce

<210> 178

<211> 36

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Oligonucleotit nhu méi PCR T359G_F

<400> 178 ‘
gccecctgcga gcacaggagc ttccgtaacg cttgtce

<210> 179

<211> 36

<212> ADN

<213> Trinh tyu nhan tao

<220> ; ,

<223> Oligonucleotit nhu mdéi PCR T359I F

<400> 179
gcccctgcecga gcacaattgce ttccgtaacg cttgtce

<210> 180
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<211> 36

<212> ADN

<213>. . Trinh tu nhan tao

<220> . ' v
<223> Oligonucleotit nhu mdéi PCR T359L F

<400> 180 . i
‘gcccectgcga gcabaéttgc ttccgtaacg cttgtc

- <210> 181

<211> 24

<212> ADN

<213> -Trinh ty nhan tao

<220>

<223> Oligonucleotit nhu mdi PCR S361 R

©<400> 181 v
agcagttgtg: ctcgcagggg catc

<210> 182

<211> 36

<212> ADN

<213> Trinh ty nhén tao

<220> ,

<223> Oligonucleotit nhu mdéi PCR S361I F

<400> 182 -
gcgagcacaa ctgctattgt aacgcttgtc aatgat

<210> 183

<211> 36

<212> ADN

<213> Trinh tuy nhan tao

<220>

<223> Oligonucleotit nhu mdi PCR S361V_F

<400> . 183 )
gcgagcacaa ctgctgtggt aacgcttgtc aatgat

<210> 184

<211> 36

<212> ADN

<213> Trinh tu nhan tao

<220> , ‘

<223> Oligonucleotit nhu mdéi PCR S361W_F

<400> 184
gcgagcacaa ctgcttgggt aacgcttgtc aatgat
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<210> 185

<211> 24

<212> ADN

- <213> Trinh tu nhan tao

<220> ‘

 <223> oOligonucleotit nhu mdi PCR N376 R

<400> 185
tggagcggta atgacaaggt ccag ’ o - - 24.

<210> 186

<211> 36

<212> ADN

<213> Trinh tuw nhén tao

- <220> ' ,
<223> Oligonucleotit nhu mdi PCR N376W_F

<400> 186 -
gtcattaccg ctccatgggg cacacagtat gtagga ) 36

<210> 187

<211> 24

<212> ADN

<213> Trinh ty nhan tao

<220> -

<223> Oligonucleotit nhu méi PCR T378 R

<400> 187
gccatttgga gcggtaatga caag 24

<210> 188

<211> 36

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Oligonucleotit nhu mdi PCR T378L_F

<400> 188 ,
accgctccaa atggccttca gtatgtagga aatgac 36

<210> 189

<211> 36

<212> ADN |

<213> Trinh tu nhédn tao

<220> )

<223> Oligonucleotit nhu mdi PCR T378W_F
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<400>--189
accgctccaa atggctggca gtatgtagga aatgac

<210> 190

<211> 24 -

<212> ADN

<213> Trinh tu nhéan tao

<220> 7 _

<223> Oligonucleotit nhu mdi PCR F385 R

<400> 190
gtcatttcct acatactgtg tgcc

<210> 191
<211> 36
<212> ADN
<213> Trinh tuy nhan tao
- <220> ' :
1 <223> Oligonucleotit nhu mdi PCR F385M F

<400> ,191
tatgtaggaa atgacatgac ttcgccatac aatgat

1 <210> 192

- <211> 36

<212> ADN

{213> Trinh ty nhé&n tao

<220>

<223> Oligonucleotit nhu méi PCR F385P F

<400> 192
tatgtaggaaratgaCCCaac ttcgccatac aatgat

<210> 193

<211> 36

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Oligonucleotit nhu mdéi PCR F385Y F

<400> 193
tétgtaggaa atgactatac ttcgccatac aatgat

<210> 194

<211> 24

<212> ADN

<213> Trinh tu nhadn tao
<220> -
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<223> Oligonucleotit nhu méi PCR T386_ R

<400> 194 f
aaagtcattt cctacatact gtgt ' . 24

<210> 195

<211> 36

<212> ADN

<213> Trinh tu nhan tao

<220>

 <223> Oligonucleotit nhu mdi PCR T386A F

<400> 195 .
gtaggaaatgvactttgcatc gccatacaat gataac 7‘ o 36

<210> 196

<211> 36

<212> ADN

<213> Trinh tuy nhédn tao

<220> |
<223> Oligonucleotit nhu mdéi PCR T386I F

<400>" 196
gtaggaaatg actttatttc gccatacaat gataac - ' 36

<210> 197

<211> 36

<212> ADN ,

<213> Trinh ty nhén tao

<220> 7

<223> Oligonucleotit nhu mdéi PCR T386L F

<400> 197
gtaggaaatg actttctttc gccatacaat gataac 36

<210> 198

<211> 36

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Oligonucleotit nhu méi PCR T386M F

<400> 198
gtaggaaatg actttatgtc gccatacaat gataac - 36

<210> 199

<211> 24
<212> ADN
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<213> Trinh tu nhén tao
1<220>
<223> Oligonucleotit nhu méi PCR S387_R

<400> 199
Jagtaaégtca~tttcctacat actg
<210> 200

<211> 36

<212>  ADN

- <213> Trinh tu nhan tao

<220>

<223> Oligonucleotit nhu mdi PCR S387F_F

<400> 200 » ,
ggaaatgact ttactttccc atacaatgat aactgg

<210> 201

<211> 36

<212> ADN

<213> Trinh tu nhén tao

<220> R -

<223> Oligonucleotit nhu mdi PCR S387G_F

<400> 201
ggaaatgact  ttactggacc atacaatgat aactgg

<210> 202

<211> 36

<212> ADN

<213> Trinh tyu nhan tao

<220> .

<223> Oligonucleotit nhu mdi PCR S387I F

<400> 202
ggaaatgact ttactattcc atacaatgat aactgg

<210> 203

<211> 36

<212> ADN

<213> Trinh tuy nhan tao

<220> '

<223> Oligonucleotit nhu mdéi PCR S387L_F

<400> 203
ggaaatgact ttactcttcc atacaatgat aactgg

<210> 204
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<211> 36

<212> ADN

<213> Trinh tu nhan tao

- <220> ‘

- <223> Oligonucleotit nhu mdi PCR S387M F

<400> 204
”ggaaatgact ttactatgcc atacaatgat aactgg

<210> 205
<211> 36

<212> ADN

<213> Trinh tu nhén tao

<220> ' _

. <223> Oligonucleotit nhu mdéi PCR S387V_F

<400> 205 :
ggaaatgact ttactgtgcc atacaatgat aactgg

<210> 206
<211> 36
<212> ADN
<213> Trinh ty nhén tao
<220> '
<223> Oligonucleotit nhu mdéi PCR S387W_F

<400> 206 )
ggaaatgact ttacttggcc atacaatgat aactgg

<210> 207

<211> 24

<212> ADN _

<213> Trinh ty nhan tao

<220>

<223> Oligonucleotit nhu mdéi PCR N390 R

<400> 207
gtatggcgaa gtaaagtcat ttcc

<210> 208

<211> 36

<212> ADN

<213> Trinh tyu nhén tao

<220>

<223> Oligonucleotit nhu mdéi PCR N390F F

<400> 208
tttacttcgcec catacttcga taactgggat ggccgc
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<210> 209

<211> 36

- <212> ADN

~ <213> Trinh tu nhan tao

<220>

'~ <223> Oligonucleotit nhu mdi PCR N390G_F

<400> 209 |
- tttacttcgc catacggaga taactgggat ggccgc

- <210> 210
<211> 36 .
<212> ADN
'<213>. Trinh ty nhan tao
. <220> . -
' <223> Oligonucleotit nhu mdi PCR N390S F

<400> 210 \
‘tttacttcgc catactccga taactgggat ggccgce

<210> 211.

<211> 36

<212> ADN

<213> Trinh ty nhéan tao

- <220> :

-<223> Oligonucleotit nhu mdéi PCR N390T F

<400> 211
tttacttcgc catacacaga taactgggat ggccgc

<210> 212

<211> 36

<212> ADN ’

-<213> Trinh tu nhan tao

<220>

<223> Oligonucleotit nhu mdéi PCR N390Y F

<400> 212
- tttacttcgc catactatga taactgggat ggccgc

<210> 213

<211> 24

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Oligonucleotit nhu méi PCR W393 R
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213

gttatcattg tatggcgaag taaa

<210>
- <211>
<212>
<213>
<220>
<223>

<400>

214

36

ADN

Trinh tyu nhé&n tao

Oligonucleotit nhu mdéi PCR W393Q F

214

ccatacaatg ataaccagga tggccgcaat aacgta

<210>
S <211>
<212>
<213>

<220>

<223>

<400>

215

24

ADN

Trinh ty nhdn tao

Oligonucleotit nhu mdi PCR R396 R

215

gccatcccag ttatcattgt atgg:

<210>
<211>
<212>
<213>
<220>
<223>

<400>

216

36

ADN

Trinh tu nhén tao

Oligonucleotit nhu mdi PCR R396G_F

216

gataactggg atggcggaaa taacgtagaa aatgta

<210>
<211>
<212>
<213>
- <220>
<223>

<400>

217

24

ADN

Trinh tu nhén tao

Oligonucleotit nhu méi PCR F403 R

217

tacattttct acgttattgc ggcc

<210>
<211>

<212> -

<213>

218
36
ADN
Trinh tu nhédn tao
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- <220> .
-<223> ‘Oligonucleotit nhu méi PCR F403K F

<400> 218
aacgtagaaa atgtaaaaat taatgcacca caaagc

<210> 219

<211> 36

 <212> ADN

<213> Trinh tu nhan tao

<220>

' <223> Oligonucleotit nhu mdi PCR F403T_F

<400> 219
aacgtagaaa atgtaacaat taatgcacca caaagc

<210> 220

<211> 36

- <212> ADN

<213> Trinh tu nhan tao

<220> _

<223> Oligonucleotit nhu mbéi PCR N40S5F F

<400> 220 :
gaaaatgtat ttattttcgc accacaaagc gggacg

<210> 221
<211> 36

<212> ADN

<213> Trinh tu nhdn tao

<220> ,

<223> Oligonucleotit nhu méi PCR N405I F

<400> 221
gaaaatgtat ttattattgc accacaaagc gggacg

<210> 222

<211> 36

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Oligonucleotit nhu mdéi PCR N405L F

<400> 222
gaaaatgtat ttattcttgc accacaaagc gggacg

<210> 223
<211> 36
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<212> ADN

<213> Trinh ty nhan tao

<220>

<223>. Oligonucleotit nhu mdéi PCR N405P F

<400> 223 |
gaaaatgtat ttattccagc accacaaagc gggacg , R 36

<210> 224

<211> 36

<212> ADN

<213> Trinh tu nhén tao

<220> o

<223> Oligonucleotit nhu mdi PCR N405V F

<400> 224

- gaaaatgtat ttattgtggc accacaaagc -gggacg ’ B 36

<210> 225

<211> 36

<212> ADN -

<213> Trinh ty nhadn tao

<220> v

<223> Oligonucleotit nhu mdéi PCR N405W_F

<400> 225 .
gaaaatgtat ttatttgggc accacaaagc gggacg , - 36

<210> 226

<211> 24

<212> ADN

<213> Trinh tu nhdn tao

<220>

<223> Oligonucleotit nhu mdéi PCR A406 R

<400> 226
attaataaat acattttcta cgtt 24

<210> 227

<211> 36

<212> ADN

<213> Trinh tu nhan tao

<220> ,

<223> Oligonucleotit nhu mdi PCR A406F F

<400> 227
aatgtattta ttaatttccc acaaagcggg acgtat 36
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<220>

<223>

<400>
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228 -
36

'ADN

Trinh tu nhan tao
Oligonucleotit nhu mdi PCR A406V_F

228

aétgtattta ttaatgtgcc acaaagcggg acgtat

<210>

<211>.
<212>
<213>
<220>
. <223>

. <400>

229
36

ADN
Trinh tu nhan tao

‘Oligonucleotit nhu mdi PCR A406W_F

229

aatgtattta ttaattggcc acaaagcggg acgtat

<210>
<211>
<212>
<213>
. <220>
- <223>

<400>

230

24

ADN
Trinh ty nhén tao

~Oligonucleotit nhu mdi PCR P407_R

230

tgcattaata aatacatttt ctac -

<210>
- <211>
<212>
<213>
<220>
<223>

<400>

231
36
ADN
Trinh tyu nhén tao

Oligonucleotit nhu méi PCR P407C F

231

gtatttatta atgdatgcca aagcgggacg tataca

<210>
<211>
<212>
<213>
<220>
<223>

232
36
ADN
Trinh tu nhén tao

Oligonucleotit nhu méi PCR P407G_F
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<400> 232
gtatttatta atgcaggaca aagcgggacg tataca

<210> 233

- <211> 24

<212> ADN

<213> Trinh tu nhéan tao

<220> _

<223> Oligonucleotit nhu mdi PCR Q408 R

<400> 233
tggtgcatta ataaatacat tttc

<210> 234

<211> 36

<212> ADN

<213> Trinh ty nhén tao

<220> ' '

<223> Oligonucleotit nhu mdi PCR Q408I F

<400> 234
tttattaatg caccaattag cgggacgtat acaatt

- <210> 235

<211> 36

<212> ADN

<213> Trinh ty nhédn tao

<220>

<223> Oligonucleotit nhu mdéi PCR Q408N _F

<400> 235
tttattaatg caccaaatag cgggacgtat acaatt

<210> 236

<211> 36

<212> ADN

<213> Trinh tu nhédn tao

<220> v

<223> Oligonucleotit nhu mdéi PCR Q408W_F

<400> 236 »
tttattaatg caccatggag cgggacgtat<acaatt

<210> 237

<211> 36

<212> ADN

<213> Trinh ty nhan tao
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<220>
<223> Oligonucleotit nhu mdéi PCR Q408Y F

<400> 237
tttattaatg caccatatag cgggacgtat acaatt

<210> 238
<211> 36

- <212> "ADN

<213> 'Trinh tu nhénvtao
<220> , ~
<223> Oligonucleotit nhu méi PCR S409W F

<400> 238 -
- -attaatgcac cacaatgggg gacgtataca attgag

<210> 239

<211> 24

<212> ADN _

<213> Trinh tu nhén tao

<220>

<223> Oligonucleotit- nhu mdi PCR S409 R

<400> 239
ttgtggtgca ttaataaata catt

<210> 240

<211> 36

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Oligonucleotit nhu mdi PCR S409Y F

<400> 240
attaatgcac cacaatatgg gacgtataca attgag

<210> 241

<211> 24

»<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Oligonucleotit nhu mdi PCR T411 R

<400> 241
cccgetttgt ggtgcattaa taaa

<210> 242
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<211> . 36

<212> ADN

. <213> Trinh tu nhén tao

. <220>

<223> Oligonucleotit nhu méi PCR T411A F

<400> 242
gcaccacaaa gcggggcata tacaattgag gtacag

<210> 243

<211> 36

<212> ADN

<213> "Trinh tu nhan tao

- <220> . ‘

<223> Oligonucleotit nhu mdi PCR T411L _F

<400> 243
gcaccacaaa gcgggcttta tacaattgag gtacag

<210> 244

<211> 36

<212> ADN

<213> Trinh ty nhan tao

<220> :

<223> Oligonucleotit nhu mdéi PCR T411P F

<400> 244
gcaccacaaa gcgggccata tacaattgag gtacag

<210> 245

<211> 36

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Oligonucleotit nhu mdéi PCR T411V_F

<400> 245 v
gcaccacaaa gcggggtgta tacaattgag gtacag

<210> 246

<211> 24

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Oligonucleotit nhu mdéi PCR T427 R

<400> 246
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~ctgtggtcca accggtacgt tata . 7 : i 24

<210> 247

<211> 36 -

<212> ADN

<213> Trinh ty nhén tao

- <220> L ~ CEe
<223> Oligonucleotit nhu mdi PCR T427V_F

<400> 247 ‘ : ‘ ‘
ccggttggac cacaggtgtt ctcgttggca attgtg : s , 36f _; 
<210> 248

<211> 24

<212> ADN

<213> Trihh tuy nhédn tao

<220> - ' ) -

<223> Oligonucleotit nhu mdéi PCR V433 R

| <400> 248
aattgccaac gagaaggtct gtgg : 24

<210> 249 .

<211> 36

<212> ADN

<213> Trinh tu nhan tao -

1 <220> o e

<223> Oligonucleotit nhu mdéi PCR V433L F

<400> 249 ,
ttctcgttgg caattcttaa ttaatagaat aacaga _ ' 36

<210> 250
<211> 435
<212> PRT
<213> Bacillus sp. cai bién KSM-KP43

<400> 250

Asn Asp Val Ala Arg Gly ile Val Lys Ala Asp Val Ala Gln Ser Ser

1 - 5 10 15

Tyr Gly Leu Tyr Gly Gln Gly Gln Ile Val Ala Val Ala Asp Thr Gly
‘ 20 25 30

- Leu Asp -Thr Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly

35 40 45

Lys Ile Thr Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp
50 55 60

Pro Asn Gly His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly
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Ser

Ile
Thr
Ser

Asn
145

Ala

Ala
Phe
Arg
Gly
225
Phe
Met
Phe
Ala
Asn
305
Tyr
Ser
Ser
Leu
Aép
385
Glu

Val

Ile

Thr

Met

Leu

Trp

130
Val

Gly

Lys-

Gly
Gly
210
Thr
Trp
Ile
Ile
Leu

290
Gln

Val

Phe
Asp
Asn
370
Phe
Asn

Gln

Val

Asn

Asp

Lys Gly
85
Ser Gly

100

Phe
115
Gly
Asp
Asn
Asn
Ser
195
Pro
Phe
Ala
Thr
Lys
275
Ile
Gly
Asn
Thr
Ala
355
Leu
Thr
Val

Ala

Asn
435

Ser Gln
Ala Ser
Asp Tyr
Glu Gly

165

Ala Ile
180

Gln Ala

Thr Lys\

Ile Leu

"Asn His

245
Pro Ile
260
Asn Arg

Ala Gly

Trp Gly

Glu Ser

325
Ala Thr
340
Pro Ala

val Ile

Ala PrQ

Phe Ile
405

Tyr Asn
420

70
Met

Gly
Ala
Ser
Val
150

Pro
Thr
Asp
Asp
Ser
230

Asp
Val
Gly
Ala
Arg
310

Ser
Ala
Ser
Thr
Tyr
390

Asn

Val

Ala
Gly
Tyr
Thr
135
Arg
Gly
Val
Asn
Gly
215
Ala
Ser
Ala
Ile
Ala
295
vVal
Ser

Gly

Thr

Ala.

375
Asn

Ala

Pro

28571

Pro
Leu
Ser
120
Asn
Lys
Val

Gly

Ile
200

Arg

Arg
Lys
Gly

Thr

280

Asp

Thr

Leu

Lys

Ser

360

Pro

Asp

Pro

Val

Gln Ala
90
Gly Gly

105

Ala Gly
Gly Ala
Asn Asp

Gly Thr

75
Asn

Leu

Ala

Tyr

Met

155
Ile

170 -

Ala Thr

185

Asn His
Ile Lys
Ser Ser
Tyr Ala
- 250
Asn Val
265
Pro Lys
Ile Gly

Leu Asp

Ser Thr
330
Pro Leu
345
Ala Ser

Asn Gly

Glu
Val
Pro
Leu
235
Tyr
Ala
Pro
Leu
Lys
315

Ser

Lys

Val

Thr

Leu
Pro
Arg
Thr
140-
Thr
Ser
Asn
Ala
Asp
220
Ala
Met
Gln

Ser

Gly

300

Ser

Gln

Ile

Thr

Gln
380

Asn Trp Asp Gly

395

Gln Ser Gly Thr

410

Gly Pro Gln Thr

425

-132-

Val

Ser

Ile

125

Thr

Ile

vAla'Prd

Leu
Gln
205

Val
Pro

Gly

Leu

Leu

285
Tyr

Leu
Lys
Ser
Leu
365
Tyr
Arg

Tyr

Phe

Phe

Asn
110
His

Asp

Leu

Arg
190
Phe
Met
Asp
Gly
Arg
270
Leu
Pro
Asn
Ala
Leu
350
Val
Val
Asn

Thr

Ser
430

Gln
95

Leu-

Thr
Ser

Phe

Gly

175
Pro

Ser

Ala

Ser

Thr

255"

Glu

Lys

Asn

Val

Thr

80
Ser

Gln
Asn
Arg
Ala
160
Thriv
Ser
Ser
Pro .
Ser
240
Ser
His
Ala
Gly
Ala

320
Tyr

335

vVal
Asn
Gly
Asn
Ile

415
Leu

Trp
Asp
Asn
Val
400

Glu

Ala
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<210> 251

<211> 32

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Oligonucleotit nhu mdéi PCR pHY+1 (HindIII)F

- <400> 251 . :
ggggaagctt ctagagatct gcaggtcgac gg‘ - 32

<210> 252

<211> 41

<212> ADN

<213> Trinh ty nhan tao

<220> , -
<223> Oligonucleotit nhu méi PCR pHY+3040 (HindIII)R

<400> 252
ggggaagctt aaggtaaagg ataaaacagc acaattccaa g C 41-

<210> 253

<211> 36

<212> ADN

<213> Trinh ty nhadn tao

<220>

<223> Oligonucleotit nhu mbéi PCR SP64-F (EcoRI)

<400> 253 ,
gggggaattc gaacaagtac ttaccatttt agagtc : 36

<210> 254

<211> 36

<212> ADN

<213> Trinh tyu nhan tao

<220>

<223> Oligonucleotit nhu mdéi PCR SP64-R(BamHI)

<400> 254
ggggggatcc ttattaaagt aattgaatca aatagc 36

<210> 255

<211> 3636

<212> ADN

- <213> Trinh tu nhan tao

<220>

<223> Oligonucleotit vecto pHA3040SP64

<400> 255
aagcttctag agatctgcag gtcgacggat ccttattaaa gtaattgaat caaatagcta 60
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aatfcataag
agattctctc
tctaccecct
aaaagatgta
tgaattttca
ttcgaaacag
aéactaatac
éaaaaaattc
’taaaaégaaa
tcttttgact
tttgaactct
- tatacattca
ttactataca
ggtatggata

aagttaagca

gttgatataa

atgaaccatg
gtaactccga
tagccgaaaa
gtacttagct
gttccaaata
ccgggatcaa
agcacgctaa
atgcctacag
ttctttaata
agataggacc
cccatggcta
tagcgcgcaa
aaacgagcca
aaacaattta
tttccatata
‘gtactcgcag
atttcattta
cgtaaattcg
gtagtttata

ttcattacac

cataaccgaa
ctgcttctca
tcctaaatcg
tattgcgtct
cccecectgttt
tattttcgtt
aattttctta
aaaaaaataa
ttccctctaa
cﬁaaaatggt
ctcccaaagt
aggtaaccag
gataagttga

ataaaccacc

aactcattcc

ctgttttaggt

atgttgtttc
tgtttaacac
taatgacact
ggtgaacatc

taattccccc

caaaaggatc

cgataagaaa
acattagtat
atttcatéag
aatgaatata
ctatcgatcc
ctacaaccat
taataagtaa
ttataattcc
cagctgttcc
gtggtttatt
atacgctaaa
attgtgaata
gggttaatga
ttcataatta

28571

agtgctttcg
acaacttata
gcatatagca
tacaaattta
aaaaaaagag
ctaggtataa
tgtccgttgt
aatcaggacc
atataagccg
aagtacttgt
tgatccctta
ccaactaatg
ctgatcaact
tacaattgca
agcaccagct
gaacgaaagc
taaaagaaag
gtataaagga
cattgttcca
tttcatcata
acaaagaact
tgttactttc
agaaatgcta
aattcctttg
aaacggaaca
atgggctatc
aataagacca
tacgagtgct
ggaaaagaaa
aaataggagt
aatggaaaag
aaaatcattt
aaaagataaa
ggatgtattc
tacgcttccce

attcctccta

ataatgtttt
agttatctaa
caaggttaac
ttatagcaﬁg
ccggaatata
ataattataé

cttctacttc

‘tgtttacctg

gttgcatbgg
tcgaattcct
acgatttaga
acaatgattc
tccataggta
atacctgttc
tcctgctgtt
ccacctaaaa
gaagcagtta
cctcttctat
gggaaaataa
taaggaacéa
ccaatcataa
ctgatatgtt
tatgatgttg
atatcaaaat
gtgataattg
attccaccaa
aatgctttac
ggaaatgcag
gaatggccaa
aaccttttga
gttaacataa
gcaatatcag
atgcaaagcc
acatttcacc
tcttttaatt

aacttgatta
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aaaaaacttg
attatgacta
cgcttacaaa
ttgaaattag
aggttttata
aaaagcgttt
tatttcaatc
attttattcc
caaatcgtgc
gttataaaaa
aatccctttg
ctgaaaaaag
acaacctttg
cctctgataa
tcaagctact
caaatacgat
aaaagctaac
caaéaagtat
ttacacttcc
tagagacaaa
aaggtatatt
ttacaaatat
taaacaacat
gaccttttat
ttatcatagg
tcgctggacc
ccctatttte
ctgcaccagc
caaacccaat
tgcctaattg
aggctgtgtt
gtaatgagac
aaattaaaat
ctccaataat
gaaccctgtt

aaacatttta

tgagtaaccc

cttgactcaa .

tatcataaaa

aatactagag

‘gtaaaccgct

tctataatta
tttagttctc
gtattcaatt

ttggcttcta

aaggatcaat

agaatgttta-

taataacaaa
atcaagtaag
aaagctggta
tgaaacaatt
tataattgtc
agaaagaaat
cccaccaatg
gatttcggca
ccctgctact
tttccctaat
caggaatgac
aaaaaataca
ccttacttct
aatgagtaga

gactccttct

ctttggaata

cccttgaata
taccgacccg
atcagatagc
cacccagttt
gtﬁcaaaacc
ttggttgtgt
gagggcagac
acattcatta

ccacatataa

~120
180
240
300
360
420
480
540
600 -
660
720
780
840
900
960
1020

11080

1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



actaagtttt
- actctttaat -
cttcatcgge
ggtttaattt
. gtaaaccttc
aatcbgtatc
tatatttatt
ttgccttttt
/ aataagttgg
tafttattgt
attgcatcat
catcataaac
taaféacttc
tgcacattgg-
tttcacgatt
- taaattcaag
“atggtthac
aaatgctaét-
- tggtcactta
aataCtt£aa
atgacgttat
gacacctttt
tttttttacc
tttﬁtcttgg

aaattcagta
aaaataattt
tttttcgtca
tttatgtatt
ctccaaatca
ctttacagga
tttcggtcga
ccaaaattga
ttccacacét
cactfccgtt
tcggcgaaat
atttttaact
agcaacaacc
acéaagcctg
ttgtttatac
aatatgcaga
ttttccactt
attaggacac
taactttaac
aacacataca
ttctatatgt
caggtgcttt
tctcggttat

aattgtgctg

28571

tttcatcact
ttcecgttceccecc
tcatctgtat
tcttttaaca
gacaaacgtt
tattttgéag
atcatttgaa
atccattgtt

accaatacat

gcacgcataa-

ccttgagcca
gttaatgtga
ttttgtgact
gatttacaaa
tctaatattt
agttcaaagt
tttgtcttgt
ataatattaa
agatggggtt
taccaacact
atcaagataa
ttttatttta
gagttagttc
ttttatcctt

tatacaacaa
aattccacat
gaatcaaétc
aaccaccata
tcaaattctt
tttcgtcaat
cttttacatt
tttgattcac

gcatgtgctg

aaccaacaag

tatctgacaa
gaaacaacca
gaatgccatg
accacactcg
cagcacaatc
aatcaacatt
ccactaaaac
aagaaacccc
tttctgtgca
tcaacgéacc
gaaagaacaa
taaactcatt
aaattcgttc
tacctt
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tatggcccgt
tgcaataata
ggctpcttct
ggagattaac
ttcttcatca
tgccgattgt
tggatcaﬁag
gtagttttct
attataagaa
atttttatta
actcttattt
acgaactgtt
tttcattgct
atacaacttt
ttttactctt

agcgattttc

ccttgatttt

catctattta
accaatttta
tttcagcaac
gttcaaaacc
ccctgatctce

tttttaggtt

ttgttgaact
gaaaatccat
gtgtcatcaa
cttttacggt
tcggtcataa
atatccgatt
tqtaatttca

gtattcttaa

ttatctttat
atttttttat

aattcttcgc

ggcttttgtt

ctcctccagt

Ctttcgcctg

tcagcctttt
ttttctctce
tcatctgaat
gttatttgtt

agggttttcc .

taaaataaaa

atcaaaaaaa
gacttcgttc
ctaaatcgtg

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3636





