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(54) PHUONG PHAP SAN XUAT CHIET XUAT CA PHE

(57) Sang ché dé cap dén phuong phap san xuat chiét xuat ca phé ma bao gdm viéc st
dung enzym c6 hoat tinh mananaza. Sang ché con dé cap dén polypeptit co hoat tinh endo-
beta-1,4-mananaza va polynucleotit ma hoa polypeptit. Sang ché con dé cap dén ciu trac
axit nucleic, vecto, va té bao chii bao gdm polynucleotit cling nhu phuong phap san xuét
va st dung polypeptit.
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Linh vyc ky thuat dugc dé cap

Sang ché dé cap dén viéc san xuét chiét xuét ca phé dugc hd trg béi enzym. Séng
ché con @& cép dén polypeptit c6 hoat tinh endo-beta-1,4-mananaza va polynucleotit ma
hoéa polypeptit. Sang ché con dé cap dén cdu tric axit nucleic, vecto, va té bao chu bao gdm

polynucleotit cling nhu phuong phép san xut va sit dung polypeptit.
Tinh trang k§y thuit clia sang ché

Chiét xuét ca phé, tic 1, dung dich nudc cua chét rén tan dugc chiét xuét tir hat ca
phé, c6 nhidu Gmg dung cdng nghiép khac nhau. N6 dugc sir dung, vi du, trong san xuét ca
phé udng lién; san phdm ca phé dung ngay nhu d6 ubng ca phé déng hop va ca phé déng
chai; va cac tng dung khong phai dd ubng nhu dd trang miéng ding 1in, san phim va

huong vi banh keo.

Chiét xuét ca phé thuong mai thuong duge tao ra bang cach x1r Iy nhiét timg giai
doan, két hop ctia cac giai doan lam uét, chiét va thily phan, ma hoa tan phén tram cao chét
rin ca phé rang va xay. Nhiét do rt cao cAn dé tac dong dén sy thily phan nhiét va diéu

nay c¢6 thé dan dén mat mui va xtr Iy mat nhiéu chi phi va von.

Viéc st dung nhidu enzym khac nhau trong viéc san xuét chiét xuét ca phé dé cai
thién chat luong san phdm va tinh kinh té clia quy trinh xtr 1y da duoc dé xuét (xem,vi du,
US4,983,408, W0O2007/011531, US5,714,183). Viéc st dung mananaza trong san xuét
chiét xudt ca phé tan dugc da duge boc 19 trong, vi du, W0O2007/011531 va US5,714,183.

Muc dich clia sang ché 1a thu dugc chiét xuat ca phé c6 san luong chat ran tan dugc

cao.

Ban chit ky thuit ciia sing ché
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Téc gia sang ché da xac dinh enzym mananaza méi va the hién rang ching hitu dung
dé chiét ca phé rang va xay do do6 tao ra san lugng cao chat kho trong chict xuat ca phé thu

duoc.

Séang ché do d6 dé cap dén phuong phap san xuat chiét xut ca phé, bao gdm cac

buéc:

a. tao ra hat ca phé rang va xay;
b. tuy y thue hién mot hodc nhiéu bude chiét thir nhét hat ca phé nay;
c. thém vao hat ca phé nay, ma tiy y dugc dua qua mot hodc nhidu budc chiét

thir nhat, nudc va enzym c6 hoat tinh mananaza;

d. u dé tao ra chi€t xuat ca phé nudc; va
e. tach chiét xut ca phé tir hat ca phé duoc chiét xuét,

trong d6 enzym c6 hoat tinh mananaza co it nhit 60% twong ddng trinh tw véi bat
ky trong s6 SEQ ID NO: 3, SEQ ID NO: 8, SEQ ID NO: 13 hodc SEQ ID NO: 18.

T4c gia sang ché con phat hién ra ring cac enzym mananaza chiu nhiét 1a dic biét
hitu dung dé chiét ca phé rang va xay. Chiét xuét ca phé thu dugc c6 san lugng chat khd
cao. Viéc st dung enzym mananaza chiu nhiét 1a l¢i ich ctia viéc san xuét chiét xuét ca phé
vi n6 cho phép chiét & nhiét do cao hon. Néi chung, chiét & nhiét do cao s& cho san luong
cao hon. Tuong ty, nhiét d§ cao s€ lam gidm su phat trién cua vi khuin. Hon nita, trong
quy trinh chiét timg giai doan diing trong viéc san xudt chiét xudt ca phé, viéc chiét & nhiét
6 rét cao c6 thé tién hanh ngay tru6c khi chiét trong d6 enzym mananaza dugc ap dung,

va viéc str dung mananaza chiu nhiét s& cho phép lam ngudi it hon gitta hai 1an chiét.

Theo khia canh thtt hai, sang ché do d6 dé cap dén phuong phép san xuét chiét xuét

ca phé, bao gom céc budc:
a. tao ra hat ca phé rang va xay;

b. tuy y thuc hién mot hodc nhiéu budc chiét ther nhit hat ca phé nay;
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C. thém vao hat ca phé nay, ma tuy y dugc dua qua mot hodc nhiéu budc chiét

thir nhat, nudc va enzym cé hoat tinh mananaza;

d. u dé tao ra chiét xuat ca phé nudc; va
e. tach chiét xuit ca phé tir hat ca phé dugc chiét XU,

trong d6 enzym c6 hoat tinh mananaza 1a chiu nhiét duoc.

Tét hon 13, enzym c6 hoat tinh mananaza c6 nhiét do néng chay (Tm) dugc xac dinh
bang Phan tich nhiét quét vi sai (DSC) bing it nhat 80°C, tot hon 1a it nhat 85°C hodc it
nhét 90°C.

Tt hon 13, viée 1 trong budce d. duoc thuc hién & nhiét do b%tng it nhat 60°C nhu it
nhét 65°C, t8t hon 1a it nh4t 70°C nhu it nhit 75°C hoc it nhat 80°C.

T4c gia sang ché con phat hién ra rang enzym mananaza bao gom vung lién ket

CBMI1 1a dic biét hitu dung dé chiét ca phé rang va xay.

Theo canh thit ba, sang ché do d6 dé cap dén phwong phap san xuét chiét xuét ca

phé, bao gdm céc buéc:
a. tao ra hat ca phé rang va xay;
b.  tuy y thyc hién mot hodc nhidu budce chiét thir nhét hat ca phé nay;

C. thém vao hat ca phé nay, ma tiy y dugc dua qua mot hodc nhidu bude chiét

thir nhat, nudc va enzym c6 hoat tinh mananaza;

d. u dé€ tao ra chi€t xudt ca phé nudc; va
e. tach chiét xuat ca phé tir hat ca phé dugc chiét xuat,

trong d6 enzym c6 hoat tinh mananaza bao gbdm ving lién két CBML.

Theo canh khac nita, sang ché dé cép dén polypeptit c6 hoat tinh endo-beta-1,4-

mananaza, dugc chon tir nhém bao gom:

_4-
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(a)  polypeptit c6 it nhat 75% tuwong ddng trinh tw véi polypeptit néu & SEQ ID
NO: 3;

(b)  polypeptit ¢6 it nhit 90% twong ddng trinh tw véi polypeptit néu & SEQ ID
NO: 8; va

(c)  polypeptit c6 it nhit 80% twong ddng trinh tu véi polypeptit néu & SEQ ID
NO: 13.

Theo mot phuong an, sang ché d& cap dén polypeptit c6 hoat tinh endo-beta-1,4-

mananaza, dugc chon tr nhém bao gom:

(a)  polypeptit c6 it nhit 75% tuong ddng trinh tu véi polypeptit néu & SEQ ID
NO: 3;

(b)  polypeptit dugc mé hda bdi polynucleotit ma lai dudi cac diéu kién nghiém
ngat thip véi (i) polypeptit chin mudi ma héa trinh ty néu & SEQ ID NO: 1, (ii) trinh tu

cADN cua chung, hodc (iii) phan bb sung chiéu dai day du néu & (i) hodc (ii);

(¢)  polypeptit dugc ma hoa badi polynucleotit c6 it nhat 75% twong dong trinh tu
v6i polypeptit chin mudi ma héa trinh tw néu & SEQ ID NO: 1 hogc trinh tu cADN clia

chung;

(d)  bién thé ctia polypeptit néu & SEQ ID NO: 3 bao gdm thé, loai, va/hodc chén

& mot hodc nhiéu vi tri; va

(e)  doan ctia polypeptit cta (a), (b), (c), hodc (d) ma cé hoat tinh endo-beta-1,4-

mananaza.

Theo phuong an khéc, sang ché dé cap dén polypeptit c6 hoat tinh endo-beta-1,4-

mananaza, dugc chon tir nhém bao gom:

(a)  polypeptit co it nhit 90% twong ddng trinh tw véi polypeptit néu & SEQ ID
NO: 8;
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(b)  polypeptit dugc mi hda bdi polynucleotit ma lai dudi cac didu kién nghiém
ngit thdp vai (i) polypeptit chin mudi ma héa trinh tw néu & SEQ ID NO: 6, (ii) trinh ty

cADN cua chiing, hoic (iii) phn bb sung chidu dai ddy du néu & (i) hoic (ii);

(¢)  polypeptit dugc ma hda bdi polynucleotit co it nhét 90% tuong ddng trinh tu
vé6i polypeptit chin mudi ma héa trinh tw néu & SEQ ID NO: 6 hodc trinh tw cADN cua

ching;

(d)  bién thé cia polypeptit néu & SEQ ID NO: 8 bao gbm thé, loai, va/hoic chén

& mdt hoac nhiéu vi tri; va

(e)  doan cua polypeptit cta (a), (b), (c), hodc (d) ma cé hoat tinh endo-beta-1,4-

mananaza.

Theo phuong an khic nita, sang ché @& cap dén polypeptit c6 hoat tinh endo-beta-

1,4-mananaza, dugc chon tir nhom bao gom:

(a)  polypeptit co it nhit 80% tuong ddng trinh tw v6i polypeptit néu ¢ SEQ ID
NO: 13;

(b)  polypeptit dugc ma hoa bdi polynucleotit ma lai dudi cac diéu kién nghiém
ngit thdp vai (i) polypeptit chin mudi ma hoéa trinh ty néu & SEQ ID NO: 11, (ii) trinh ty

cADN cuia chiing, hoic (iii) phan b sung chidu dai ddy da néu & (i) hoic (ii);

(¢)  polypeptit dugc ma hda bdi polynucleotit co it nhét 80% twong ddng trinh tur
vai polypeptit chin mudi ma hoa trinh tu néu & SEQ ID NO: 11 hodc trinh ty cADN cua

ching;

(d)  bién thé caa polypeptit néu & SEQ ID NO: 13 bao gdm thé, loai, va/hoic

chén & mot hodc nhiéu vi tri; va

(¢)  doan cua polypeptit cta (a), (b), (c), hodc (d) ma c6 hoat tinh endo-beta-1,4-

mananaza.

Dinh nghia
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7
AN

Mananaza: Trong bbi canh ciia séng ché "mananaza” 13 beta-mananaza. N6 ¢ thé
12 enzym duoc xdc dinh trong linh vuc 14 endo-beta-1,4-mananaza (EC 3.2.1.78) ma xuc
tac viéc thiy phan cua lién két 1,4-beta-D-mannosidic trong mannan, galactomannan va
glucomannan, enzym ma c6 tén khac 12 mannan endo-1,4-beta-mannosidaza; 1,4-beta-D-
mannan mannanohydrolaza; endo-1,4-beta-mananaza; beta-mananaza B; beta-1,4-mannan
4-mannanohydrolaza; endo-beta-mananaza; va beta-D-mananaza. Cho cdc myc dich cua
sang ché, hoat tinh mananaza c6 thé dugc x4c dinh str dung thir nghiém hoat tinh dugc md
t4 boi Staalbrand va céng sw. (1993), Purification and characterization of two beta-
mannanases from Trichoderma reesei, J. Biotechnol., 29:229-42. Theo m{t khia canh,
mananaza dé ding trong phuong phép theo sdng ché c6 it nhat 20%, vi du, it nhat 40%, it
nhét 50%, it nhat 60%, it nhat 70%, it nhit 80%, it nhit 90%, it nhit 95%, hofc it nhat
100% hoat tinh mananaza cda polypeptit cua s6 truy cap GENESEQP AXU66990 dugc
thé hién & day la SEQ ID NO: 16.

Bién thé alen: Thuat ngft "bién thé alen" nghia 1a bét ky trong s hai hodc nhiéu
dang tiy v cua gen chiém cling vi tri nhiém sic th. Su bién dbi alen xay ra tw nhién thong
qua d6t bién, va co thé tao ra da hinh trong céc quan thé. Dot bién gen c6 thé 1a cam (khong
¢6 thay ddi trong polypeptit dwgc ma hoa) hodc ¢b thé ma hoa polypeptit c6 trinh tu axit
amin thay dbi. Bién thé alen ctia polypeptit 1a polypeptit dugc ma hoa boi bién thé alen cua

gen.

Ving xtc tic: Thuat ngit "ving xtc tac" nghia 1a ving ctia enzym chira co ché xuc

tac cua enzym.

cADN: Thuét nglt "cADN" nghia 1a phan t&t ADN ma co th dugc didu ché bing
cich phién ma ngugc tir phan tir mARN, chin mudi, ndi bén, thu dugc tir té bao nhan thuc
hodc nhan so. cADN khong c6 trinh tu intron ma cé thé c6 mat trong ADN bd gen tuong
ung. Ban md ARN ban dAu, co ban 12 tién than cia mARN ma dugc xt Iy qua nhiéu buéc,

bao gdm nbi bén, trudc khi trd thanh mARN noi bén, chin mudi.

M3 héa trinh tu: Thuét nglt "ma héa trinh tu" nghia la polynucleotit, ma dinh rd truc
tip trinh tu axit amin cta polypeptit. Ranh gi6i cua viéc ma hoa trinh tu thuong dugc xac

dinh béng khung doc mé, ma bit dau voi bd ba ma hoa khoi dau nhu ATG, GTG, hodc
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TTG va két thiic v6i bd ba ma hoa két thiic nhu TAA, TAG, hodc TGA. Viéc mi héa trinh
tu ¢6 thé 1a ADN bd gen, cCADN, ADN téng hop, hodc két hop ctia chung.

Trinh ty d6i ching: Thuét ngit "trinh tw dbi chung" nghia 14 trinh tu axit nucleic cdn
d8 biéu hién polynucleotit ma hoa polypeptit chin mudi theo sang ché. Mdi trinh tu dbi
chting c6 thé 1a ty nhién (sike 1, tir ciing gen) hoic la (fikc i, tir gen khac nhau) dbi véi
polynucleotit ma hoa polypeptit hodc tu nhién hogdc la v6i nhau. Trinh tu dbi ching nay
bao gbm, nhung khéng gidi han 6, trinh tu din déu, trinh tu polyadenyl héa, trinh tur
propeptit, ving ting cudng, trinh tu peptit tin hiéu, va trinh ty két thuc phién ma. O mic
nho nhét, trinh tu d6i chimg bao gdm ving ting cudng, va tin hiéu két thiic phién ma va
dich ma. Trinh tu db6i chung c6 thé duoc dé xuat véi lién két nhdm muc dich dua vao vi tri
gidi han cu thé tao diéu kién cho viéc budc thit trinh ty dbi chimg véi viing ma hoéa ciia

polynucleotit ma hoa polypeptit.

Biéu hién: Thuét ngit "biéu hién" bao gdm budc bat ky lién quan dén viéc san xut
polypeptit bao gém, nhung khdng giéi han &, phién m4, bién ddi sau phién ma, dich ma,

bién do6i sau dich m3, va bai tiét.

Vecto biéu hién: Thuat ngir "vecto biéu hién" nghia 13 phan th ADN thing hoic
vong ma bao gém polynucleotit ma héa polypeptit va lién két hoat dong véi trinh tu d6i

chirng ma tao ra bicu hién cta no.

Doan: Thuit ngit "doan" nghia 1a polypeptit c6 mot hodc nhiu (vf du, mot vai) axit
amin khong c6 tir ddu amin va/hodc carboxyl clia polypeptit hodc ving chin mudi; trong
d6 doan c6 hoat tinh endo-beta-1,4-mananaza. Theo mdt khia canh, doan cla polypeptit
néu & SEQ ID NO: 3 bao gdm it nhit 350 gdc axit amin, it nhét 375 gdc axit amin, hoic it
nhat 400 gdc axit amin. Theo mot khia canh, doan cua polypeptit néu & SEQ ID NO: 8 bao
gdm it nhét 300 gbc axit amin, it nhét 315 gdc axit amin, hoic it nhit 330 gbc axit amin.
Theo mdt khia canh, doan cua polypeptit néu & SEQ ID NO: 13 bao gdm it nhét 300 gbc

axit amin, it nhat 315 géc axit amin, hodc it nhat 330 géc axit amin.

Céac diéu kién nghiém ngit cao: Thuat ngir "cac diéu kién nghiém ngit cao" nghia

12 mAu do c6 chiu dai bang it nhit 100 nucleotit, lai trudc va lai & 42°C trong 5X SSPE,
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0,3% SDS, 200 microgram/ml ADN tinh dich ca hdi dugc cét va léng gan, va 50%
formamit, theo quy trinh Southern blot ti€u chudn trong 12 dén 24 gid. Vat liéu mang dugc

rira cudi cing ba mi 1an trong 15 phut st dung 2X SSC, 0,2% SDS & 65°C.

Té bao chu: Thut ngit "té bao chu" nghia 12 loai té bao bit ky ma d& bién nap,
chuyén nap, tai nap, hodc tuong tw v6i cu triic axit nucleic hodic vecto biéu hién bao gdbm
polynucleotit theo sang ché. Thuét ngit "té bao chi" bao gbm bét ky con céi cia té bao bd
me ma khong twong ddng véi té bao bb me do cac dot bién ma xay ra trong qua trinh sao

chép.

Anl

Puoc phén 1ap: Thuét ngtt "dugc phan 1dp" nghia la chét & dang hodc mdi truong
ma khong c6 trong ty nhién. Cac vi du khong gidi han cua chét duoc phan 14p bao gém (1)
chét bét ky xay ra khong tu nhién, (2) chét bat ky bao gdm, nhung khong gi6i han &, bét
ky enzym, bién thé, axit nucleic, protein, peptit hoac déng yéu t6, ma dugc loai bo it nhét
mot phéan tir mdt hodc nhiéu hoic tt ca trong s cac thanh phan xdy ra trong ty nhién ma
v6i n6 duge két hop véi ching trong tu nhién; (3) chét bit ky dugc bién ddi bsi ban tay
con ngudi so voi chat tim thdy trong tw nhién; hoic (4) chit bt ky dugc bién ddi bang cach
lam ting luong chit so véi cac thanh phén khac ma no két hop véi mot cach tu nhién (vi
du, san xuét tai td hop trong té bao chu; nhiéu ban sao clia gen mi hoa chit; va viéc st

dung ving ting cudong manh hon vung tang cudng két hop tu nhién v6i gen ma héa chét).

14
An"

Diéu kién nghiém ngit thip: Thuat ngt "diéu kién nghiém ngit thdp" nghia 1a miu
dd ¢6 chiéu dai b%mg it nhat 100 nucleotit, lai trudc va lai & 42°C trong 5X SSPE, 0,3%
SDS, 200 microgram/ml ADN tinh dich ca hdi duge cét va léng gan, va 25% formamit,
theo quy trinh Southern blot tiéu chudn trong 12 dén 24 gid. Vit liéu mang duge ria cubi

cing ba mdi 1an trong 15 phit st dung 2X SSC, 0,2% SDS ¢ 50°C.

Polypeptit chin mudi: Thuét ngit "polypeptit chin mudi" nghia 1a polypeptit & dang
cudi cung ctia no sau khi dich ma va bét ky cai bién sau dich m4, nhu xt ly dau N, cit cut
dau C, glycosyl hoa, phosphoryl hoa, v.v. Theo mét khia canh, polypeptit chin mudi cia
polypeptit néu & SEQ ID NO: 2 1a axit amin 18-431 néu & SEQ ID NO: 2. Theo mot khia
canh, polypeptit chin mudi cia polypeptit néu & SEQ ID NO: 7 1 axit amin 18-367 néu &
SEQ ID NO: 7. Theo mdt khia canh, polypeptit chin mudi cta polypeptit néu & SEQ ID
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NO: 12 14 axit amin 18-361 néu & SEQ ID NO: 12. D3 biét trong linh vuc ring té bao chi
¢6 thé tao ra hdn huop cua hai hoic nhiéu polypeptit chin mudi khac nhau (titc la, véi axit
amin diu C va/hoic ddu N khac nhau) dugc biéu hién béi cling polynucleotit. Cling da biét
trong linh vuc ring té bao chu khac nhau xit Iy polypeptit mot cach khac nhau, va do do,
mdt té bao chi bidu hién polynucleotit c6 thé tao ra polypeptit chin mudi khac nhau (v dy,
¢6 axit amin dau C va/hogc dau N khac nhau) khi so véi té bao chii khac biéu hién cling

polynucleotit.

Polypeptit chin mudi ma hoa trinh tu: Thuat ngit "polypeptit chin mudi ma hoa trinh
tu" nghia 1a polynucleotit ma ma hoéa polypeptit chin mudi c6 hoat tinh endo-beta-1,4-
mananaza. Theo mot khia canh, polypeptit chin mudi ma hoa trinh ty néu & SEQ ID NO:
1 1 nucleotit 52 dén 1545 néu & SEQ ID NO: 1 hoic trinh tw cADN cta ching. Theo mot
khia canh, polypeptit chin mudi ma hoéa trinh tu néu & SEQ ID NO: 6 1a nucleotit 52 dén
1219 néu & SEQ ID NO: 6 hoic trinh tw cADN cuia chung. Theo mot khia canh, polypeptit
chin mudi ma hoa trinh ty néu & SEQ ID NO: 11 1a nucleotit 52 dén 1200 néu & SEQ ID
NO: 11 hodc trinh tu cADN cuda chung.

Céc diéu kién nghiém ngit trung binh: Thuét ngf "céac didu kién nghiém ngit trung
binh" nghia 13 cdc mau do ¢ chidu dai bang it nhat 100 nucleotit, lai truéc va lai & 42°C
trong 5X SSPE, 0,3% SDS, 200 microgram/ml ADN tinh dich ca hdi duoc cit va lang gan,
va 35% formamit, theo quy trinh Southern blot tiéu chudn trong 12 dén 24 gid. Vit liéu

mang dugc rira cudi cling ba mdi 14n trong 15 phut st dung 2X SSC, 0,2% SDS & 55°C.

Céac diéu kién nghiém ngit trung binh-cao: Thuét ngit "cac diéu kién nghiém ngit
trung binh-cao" nghia 1a cic mau do ¢6 chié dai bang it nhat 100 nucleotit, lai trude va lai
& 42°C trong 5X SSPE, 0,3% SDS, 200 microgram/ml ADN tinh dich c4 hdi dugc cat va
ling gan, va 35% formamit, theo quy trinh Southern blot ti€u chudn trong 12 dén 24 gio.
Vit liéu mang dugc rira cubi ciing ba mdi 14n trong 15 phut st dung 2X SSC, 0,2% SDS &
60°C.

CAu tric axit nucleic: Thuat ngit "c4u tric axit nucleic" nghia 1 phan tir axit nucleic,

hodc 13 chudi don hoic chudi d6i, ma duoc phan 14p tir gen co trong tu nhién hodc duge

-10-
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bién d6i dé chta phan doan ciia axit nucleic theo cach ma khong thé tn tai khéc trong tu

nhién hogc duge tbng hop, ma bao gdm mat hoic nhidu trinh tu d6i chimg.

Lién két hoat dong: Thuat ngit "lién két hoat dong" nghia 1a c4u hinh trong d6 trinh
ty dbi ching dugc dit & vi tri thich hgp so véi trinh tw ma héa cua polynucleotit sao cho

trinh ty d6i chung dinh huéng biéu hién cta trinh tu ma hoa.

Twong ddng trinh tu: Tinh lién quan gitta hai trinh ty axit amin hodc gitta hai trinh

tu nucleotit duge mo ta béi théng sb "twong ddng trinh tu"

Cho cac muc dich cua sang ché, tvong ddng trinh tyr gitta hai trinh tu axit amin dugc
xé4c dinh st dung thuét todn Needleman-Wunsch (Needleman va Wunsch, 1970, J. Mol.
Biol. 48: 443-453) nhu dugc cai dit trong chuong trinh Needle cua géi EMBOSS
(EMBOSS: The European Molecular Biology Open Software Suite, Rice va cong sw, 2000,
Trends Genet. 16: 276-277), t6t hon 12 phién ban 5.0.0 hodc phién ban mudn hon. Céc tham
s6 dugc st dung 13 diém phat mé quing cach bang 10, diém phat kéo dai quang céch bing
0,5, va ma tran thé EBLOSUM62 (phién ban EMBOSS ctia BLOSUMG62). Diu ra ctia
Needle duogc ge"m nhadn "do tuong déng dai nhat" (thu dugc b%mg cach st dung tuy chon —

nobrief) dugc st dung dudi dang ty 1€ phén tram do twong ddng va duge tinh nhu sau:

(S6 gbc Tuong ddng x 100)/(Chidu dai ctia Poan sép théng hang — Téng s& Quang
céch trong Doan sip thing hang)

Cho cic muc dich cia sang ché, twong ddng trinh ty gitta hai trinh tu
deoxyribonucleotit dugc xac dinh st dung thudt toAn Needleman-Wunsch (Needleman va
Waunsch, 1970, trudc ddy) nhu dugce cai dit trong chuong trinh Needle ciia goi EMBOSS
(EMBOSS: The European Molecular Biology Open Software Suite, Rice va cong su, 2000,
trudce day), t6t hon 13 phién ban 5.0.0 hodc mudn hon. Cac tham sb duge sir dung 1a diém
phat m& quéng cach bang 10, diém phat kéo dai quing cach bing 0,5, va ma tran thé
EDNAFULL (phién ban EMBOSS ctia NCBI NUC4.4). Ddu ra ctia Needle dugc gin nhan
"d0 twong ddng dai nhét" (thu dugc bang céach sir dung tiy chon —nobrief) dugc sir dung

duéi dang ty 18 phan trim d6 twong ddng va dugc tinh nhu sau:
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(S deoxyribonucleotit Twong dong x 100)/(Chidu dai ctia Doan sip thing hang —
Tbng sb Quang cach trong Poan sip thing hang)

Duéi trinh ty: Thuat ngit "dudi trinh ty" nghia la polynucleotit c6 mot hodc nhiéu
(vi du, mdt vai) nucleotit khéng c6 tir dau 5' va/hodc 3' cua polypeptit chin mudi ma hoa

trinh ty; trong d6 dudi trinh ty ma héa doan c6 hoat tinh endo-beta-1,4-mananaza.

Bién thé: Thuét ngit "bién thé" nghia 1a polypeptit ¢ hoat tinh endo-beta-1,4-
mananaza bao gé)m thay ddi, tike 1, thé, chén, va/hoic loai bd, & mot hoic nhiéu (vi du,
mot vai) vi tri. Thé nghia 13 thay axit amin chiém vi tri v6i axit amin khéc; loai bé nghia 12
loai di axit amin chiém vi trf; va chén nghia 1 thém vao mdt hogc nhiéu axit amin lién ké

v&i va ngay sau axit amin chiém vi tri.

Céc didu kién nghiém ngit rét cao: Thuét ngit "cac didu kién nghiém ngit rat cao"
nghia 12 mau do c6 chiéu dai bang it nhit 100 nucleotit, lai trudc va lai & 42°C trong 5X
SSPE, 0,3% SDS, 200 microgram/ml ADN tinh dich ca hdi dugc cat va lang gan, va 50%
formamit, theo quy trinh Southern blot ti€u chuén trong 12 dén 24 gid. Vit liéu mang dugc

rira cudi cing ba mdi 14n trong 15 phut st dung 2X SSC, 0,2% SDS & 70°C.

I
Anlt

Piéu kién nghiém ngat rt thap: Thuat ngit "diéu kién nghiém ngit rat thdp" nghia
12 mAu do ¢6 chiéu dai bing it nhat 100 nucleotit, lai trudc va lai & 42°C trong 5X SSPE,
0,3% SDS, 200 microgram/ml ADN tinh dich c4 hdi dugc cit va ling gan, va 25%
formamit, theo quy trinh Southern blot tiéu chudn trong 12 dén 24 gid. Vit liéu mang dugc

rira cudi cing ba mdi 1an trong 15 phut st dung 2X SSC, 0,2% SDS ¢ 45°C.

Polypeptit chin mudi: Thuat ngit "polypeptit chin mudi" nghia 13 polypeptit & dang
cudi cing cia n6 sau khi dich ma va bét ky bién d6i sau dich m4, nhu xi ly dau N, cit cut
ddu C, glycosyl hoa, phosphoryl héa, v.v. Theo mot khia canh, polypeptit chin mudi cla
polypeptit néu & SEQ ID NO: 2 1a axit amin 18-431 néu ¢ SEQ ID NO: 2. Theo mét khia
canh, polypeptit chin mudi cta polypeptit néu & SEQ ID NO: 7 12 axit amin 18-367 néu &
SEQ ID NO: 7. Theo mot khia canh, polypeptit chin mudi cia polypeptit néu & SEQ ID
NO: 12 1a axit amin 18-361 néu & SEQ ID NO: 12. Theo mdt khia canh, polypeptit chin
mudi cta polypeptit néu & SEQ ID NO: 17 14 axit amin 28-319 néu ¢ SEQ ID NO: 17 (trén
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co s& viée sip trinh ty ddu N va séc phd khdi (MS) cta protein chiéu dai ddy da). Da biét
trong linh vuc ring t& bao chi c6 thé tao ra hdn hop ciia hai hoic nhiéu polypeptit chin
mudi khac nhau (tiec la, véi axit amin diu C va/hoic dau N khac nhau) duoc biéu hién boi
cung polynucleotit. Cling da biét trong linh vuc ring té bao chu khéc nhau xir ly polypeptit
mot cach khac nhau, va do d6, mot té bao chu biéu hién polynucleotit c6 thé tao ra
polypeptit chin mudi khac nhau (v dy, axit amin cé dau C va/hoic diu N khac nhau) khi

so véi té bao chu khac biéu hién ciing polynucleotit.

Chiju nhiét: Trong bdi canh cla sang ché, enzym chiu nhiét c6 hoat tinh mananaza
6 thé c6 nhiét d6 néng chay (Tm) dugc xac dinh bang Phan tich nhiét quét vi sai (DSC)
bang it nht 80°C, tét hon 13 it nhét 85°C, t6t hon nita 14 it nhat 90°C. T c6 thé dugc x4c
dinh nhu dugc mé ta trong phan Vi du.

M0 ta chi tiét sang ché

Sang ché theo mot khia canh dé cap dén phuong phap san xuét chiét xuét ca phé,

bao gdm céc budc:
a. tao ra hat ca phé rang va xay;
b. thy y thuc hién mdt hodc nhiéu budc chiét thir nhat hat ca phé nay;

c. thém vao hat ca phé ndy, ma tuy y dugc dua qua mot hodc nhiéu budc chiét

thr nhat, nudc va enzym co6 hoat tinh mananaza;
d. u dé tao ra chiét xuat ca phé nudc; va
e. tach chiét xuat ca phé tir hat ca phé dugc chiét xuat,

trong d6 enzym cé hoat tinh mananaza c¢ it nhit 60% tuong ddng trinh tu véi bét

ky trong sb SEQ ID NO: 3, SEQ ID NO: 8, SEQ ID NO: 13 hodc SEQ ID NO: 18.

Theo mot khia canh, enzym c6 hoat tinh mananaza cé tuong d(‘?)ng trinh tu véi
polypeptit néu & SEQ ID NO: 3 bang it nhét 60%, vi dy, it nhat 65%, it nhat 70%, it nhét
75%, it nhat 80%, it nhat 85%, it nhat 90%, it nhat 91%, it nhit 92%, it nhat 93%, it nhat
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94%, it nhit 95%, it nhat 96%, it nhit 97%, it nhit 98%, it nhit 99%, hoic 100%. Theo
mot khia c;mh, enzym khac biét dén 10 axit amin, vi dy, 1,2, 3,4, 5, 6, 7, 8, 9, hodc 10, so
v6i polypeptit néu & SEQ ID NO: 3. Theo m¢t phuong 4n, enzym nay 1a chiu nhiét dugc.

Theo mot phuong an, enzym co6 hoat tinh mananaza t6t hon 1a bao gdm hodc gém
trinh ty axit amin néu & SEQ ID NO: 3 hodc bién thé alen cua chiing; hodc 1a doan cua
chung ¢6 hoat tinh mananaza. Theo khia canh khéc, enzym bao gdm hodc gdm trinh tu axit

amin néu & SEQ ID NO: 3. Theo mdt phuwong an, enzym nay 1a chiu nhiét dugc.

Theo mot khia canh, enzym c6 hoat tinh mananaza cé tuong déng trinh tu véi
polypeptit néu & SEQ ID NO: 18 bing it nhit 60%, vi dy, it nhit 65%, it nhét 70%, it nhét
75%, it nhit 80%, it nhat 85%, it nhat 90%, it nhat 91%, it nhit 92%, it nhat 93%, it nhét
94%, it nhit 95%, it nht 96%, it nhit 97%, it nhit 98%, it nhit 99%, hodc 100%. Theo
mot khia canh, enzym khéc biét dén 10 axit amin, vidu, 1,2, 3,4, 5, 6,7, 8, 9, hodc 10, so

v&i polypeptit néu & SEQ ID NO: 18. Theo mdt phuong 4n, enzym nay la chiu nhiét dugc.

Theo mdt phuong an, enzym c6 hoat tinh mananaza t6t hon 1a bao gdm hozc gdm
trinh ty axit amin néu & SEQ ID NO: 18 hodc bién thé alen cua ching; hodc 13 doan cua
chiing c¢6 hoat tinh mananaza. Theo khia canh khdc, enzym bao gdm hozc gom trinh tu axit

amin néu & SEQ ID NO: 18. Theo mdt phuong an, enzym nay la chiu nhiét dugc.

Theo mot khia canh, enzym c6 hoat tinh mananaza c6 tuong déng trinh tu véi
polypeptit néu & SEQ ID NO: 8 bing it nhit 60%, vi du, it nhét 65%, it nhit 70%, it nhat
75%, it nhat 80%, it nhit 85%, it nhit 90%, it nhat 91%, it nhit 92%, it nhat 93%, it nhat
94%, it nhit 95%, it nhat 96%, it nhit 97%, it nhat 98%, it nhat 99%, hogc 100%. Theo
mot khia canh, enzym khéc biét dén 10 axit amin, vidu, 1,2,3,4,5,6,7, 8,9, hodc 10, so
v6i polypeptit néu & SEQ ID NO: 8.

Theo mdt phuong an, enzym c6 hoat tinh mananaza t6t hon 14 bao gdbm hozc gdm
trinh ty axit amin néu ¢ SEQ ID NO: 8 hodc bién thé alen ctia chiing; hoic 1a doan cla
chung c6 hoat tinh mananaza. Theo khia canh khéc, enzym bao gdm hozc gbm trinh ty axit

amin néu & SEQ ID NO: 8.
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Theo mdt khia canh, enzym c6 hoat tinh mananaza c6 tuong déng trinh tu véi
polypeptit néu & SEQ ID NO: 13 bing it nhit 60%, vi dy, it nhat 65%, it nhat 70%, it nhat
75%, it nhit 80%, it nhit 85%, it nhat 90%, it nhit 91%, it nhit 92%, it nhit 93%, it nhat
94%, it nhét 95%, it nhit 96%, it nhit 97%, it nhit 98%, it nhat 99%, hodc 100%. Theo
mot khia canh, enzym khac biét dén 10 axit amin, vidu, 1,2,3,4,5, 6,7, 8,9, hoic 10, so

véi polypeptit néu ¢ SEQ ID NO: 13.

Theo mot phuong an, enzym c6 hoat tinh mananaza t6t hon 13 bao gdm hodc gdm
trinh tu axit amin néu & SEQ ID NO: 13 hodc bién thé alen cua chung; hodc 1a doan cla
chung ¢6 hoat tinh mananaza. Theo khia canh khéc, enzym bao gém hoéc gém trinh tu axit

amin néu & SEQ ID NO: 13.

Theo khia canh tht hai, séng ché dé cap dén phuong phap san xuét chiét xuit ca

phé, bao gdm céc bude:
a. tao ra hat ca phé rang va xay;
b. tuy y thuc hién mot hodc nhidu budc chiét thir nhét hat ca phé nay;

C. thém vao hat ca phé nay, ma tuy y dugc dua qua mot hodc nhidu budc chiét

thtr nhét, nudc va enzym c6 hoat tinh mananaza;

d. U d& tao ra chiét xuét ca phé nuéc; va
e. tach chiét xuét ca phé tir hat ca phé dugc chiét xuét,

trong d6 enzym c6 hoat tinh mananaza 1a chiu nhi€t dugc.

MBS ta va céc phuong an dudi ddy 12 lién quan dén ca hai trong cac khia canh nay

cua sang ché.

Theo phuong 4n duge wu tién, enzym c6 hoat tinh mananaza ¢ nhi¢t do néng chay
(Tw) duoc x4c dinh bing Phéan tich nhiét quét vi sai (DSC) bang it nhat 80°C, tot hon Ia it
nhét 85°C, t6t hon nita 1a it nhat 90°C. Nhiét d6 nong chay Tm c6 thé dugc xac dinh nhu

dugc md ta trong phan Vi du.
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Theo phuong an dugc uu tién, viéc G dugc thuc hién & nhiét do bang it nhét 60°C

nhu it nhét 65°C, t8t hon 12 it nht 70°C nhu it nhit 75°C hodc it nhit 80°C.

Theo phuong 4n dugc vu tién khac, viée G dugc thuc hién & nhiét 4o thuong nam
trong khoang tir khoang 50°C dén khoang 100°C, t6t hon 14 khoang 60°C dén khoang
100°C, tét hon nita 1a khoang 70°C dén khoang 100°C, con tét hon nita la khoang 80°C
dén khoang 100°C.

Theo mdt khia canh, enzym c¢6 hoat tinh mananaza dugc phan 1ap.

Theo mot khia canh, enzym c¢6 hoat tinh mananaza 1a endo-beta-1,4-mananaza, tdt
hon 1a GHS5 endo-beta-1,4-mananaza, tot hon nita 12 GHS5_7 endo-beta-1,4-mananaza hodc
GHS5_8 endo-beta-1,4-mananaza. Theo phuong an dugc uwu tién, enzym c6 hoat tinh
mananaza 1a GH5_7 endo-beta-1,4-mananaza. Theo phuong 4n dugc wu tién khac, enzym

¢6 hoat tinh mananaza 1a GHS 8 endo-beta-1,4-mananaza.

Enzym cé hoat tinh mananaza theo sang ché 6 thé thu dugce tir vi sinh vét cia gidng
bét ky. Cho cac muc dich ctia séng ché, thuat ngit "thu dugc ti" nhu dugc st dung & day
lién quan dén ngudn duge cho s& c6 nghia 1a polypeptit dugc ma hoa boi polynucleotit
dugc tao ra béi ngudn hodc boi ching trong d6 polynucleotit tir ngudn duoc chén vao.

Theo mdt khia canh, polypeptit thu dugc tir ngudn duoc cho duge bai tiét ngoai té bao.

Enzym c6 thé 13 enzym nidm. Vi duy, enzym c6 thé thu dugc tir ndm men nhu tir
Candida, Kluyveromyces, Pichia, Saccharomyces, Schizosaccharomyces, hodc Yarrowia,
hodc tu nim dang soi nhu t Acremonium, Agaricus, Alternaria, Aspergillus,
Aureobasidium, Botryospaeria, Ceriporiopsis, Chaetomidium, Chrysosporium, Claviceps,
Cochliobolus, Coprinopsis, Coptotermes, Corynascus, Cryphonectria, Cryptococcus,
Diplodia, Exidia, Filibasidium, Fusarium, Gibberella, Holomastigotoides, Humicola,
Irpex, Lentinula, Leptospaeria, Magnaporthe, Melanocarpus, Meripilus, Mucor,
Myceliophthora, Neocallimastix, Neurospora, Paecilomyces, Penicillium, Phanerochaete,
Piromyces,  Poitrasia, Pseudoplectania, Pseudotrichonympha, Rhizomucor,
Schizophyllum, Scytalidium, Talaromyces, Thermoascus, Thielavia, Tolypocladium,

Trichoderma, Trichophaea, Verticillium, Volvariella, hodc Xylaria.
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Theo phuong é&n khéc, enzym thu duogc tUr Saccharomyces carlsbergensis,
Saccharomyces cerevisiae, Saccharomyces diastaticus, Saccharomyces douglasii,

Saccharomyces kluyveri, Saccharomyces norbensis, hodc Saccharomyces oviformis.

Theo phuong 4n khéc, enzym thu dugc tir Acremonium cellulolyticus, Aspergillus
aculeatus, Aspergillus awamori, Aspergillus foetidus, Aspergillus fumigatus, Aspergillus
Jjaponicus, Aspergillus nidulans, Aspergillus niger, Aspergillus oryzae, Chrysosporium
inops, Chrysosporium keratinophilum, Chrysosporium lucknowense, Chrysosporium
merdarium, Chrysosporium pannicola, Chrysosporium queenslandicum, Chrysosporium
tropicum, Chrysosporium zonatum, Fusarium bactridioides, Fusarium cerealis, Fusarium
crookwellense, Fusarium culmorum, Fusarium graminearum, Fusarium graminum,
Fusarium heterosporum, Fusarium negundi, Fusarium oxysporum, Fusarium reticulatum,
Fusarium roseum, Fusarium sambucinum, Fusarium sarcochroum, Fusarium
sporotrichioides, Fusarium sulphureum, Fusarium torulosum, Fusarium trichothecioides,
Fusarium venenatum, Humicola grisea, Humicola insolens, Humicola lanuginosa, Irpex
lacteus, Mucor miehei, Myceliophthora thermophila, Neurospora crassa, Penicillium
funiculosum, Penicillium purpurogenum, Phanerochaete chrysosporium, Thielavia
achromatica, Thielavia albomyces, Thielavia albopilosa, Thielavia australeinsis,
Thielavia fimeti, Thielavia microspora, Thielavia ovispora, Thielavia peruviana, Thielavia
setosa, Thielavia spededonium, Thielavia subthermophila, Thielavia terrestris,
Trichoderma harzianum, Trichoderma koningii, Trichoderma longibrachiatum,

Trichoderma reesei, hoidc Trichoderma viride.

Theo mot phuong é4n, enzym thu duoc tir Talaromyces, vi du, tu T alaromyces

leycettanus.

Theo phuong 4n khéc, enzym thu duoc tt Chaetomium, vi du, tot Chaetomium

virescens.
Theo phuong 4n khac, enzym thu dugc tir Sordaria, vi du, t Sordaria macrospora.

Theo phuong &n khac, enzym thu dugc tu Caldicellulosiruptor, vi du, tu

Caldicellulosiruptor saccharolyticus.
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Can hi€u rang doi vdi cac loai néu trén, sang che bao gdm ca trang thai hoan chinh
va khong hoan chinh, va tuong duong phéan loai khac, vi du, tiém bién, bat ké tén loai ma

dugc biét. Chuyén gia trong linh vuc s& nhan ra nhan dang ciia cic twong dwong thich hop.

Céc chiing ciia cac loai ndy da duge tiép can dén cong chung bang nhiéu ngan hang
nudi cdy, nhu Ngan hang giéng té bao cia My (American Type Culture Collection -
ATCC), Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH (DSMZ),
Centraalbureau Voor Schimmelcultures (CBS), va Ngan hang nudi cdy sang ché dich vu
nghién ctru ndng nghiép (Agricultural Research Service Patent Culture Collection), Trung

tAm nghién ctru ving phia Bic (Northern Regional Research Center - NRRL).

Polypeptit c6 thé dugc xac dinh va thu duge tir cac ngudn khéc bao gém vi sinh vat
dugc phan 14p tir ty nhién (vi du, dét, phan trén, nuée, v.v.) hodc cdc miu ADN thu dugc
truc tiép tir vat liéu tu nhién (vi du, dét, phan trdn, nudc, v.v.) st dung céc mAu do néu trén.
Céc k¥ thuat phén 1ap vi sinh vat va ADN truc tiép tr moi trudong ty nhién 1a da biét trong
linh vue. Polynucleotit ma hoa polypeptit sau d6 c¢6 thé thu dwoc bing cach sang twong tu
ADN bd gen hoic ngan hang cADN ctia vi sinh v4t khac hodc mau ADN hdn hop. Khi
polynucleotit ma hoa polypeptit dugc phat hién véi (cic) miu do, polynucleotit c6 thé dugc
phén 14p hodc duge tach dong bang cach st dung cac k¥ thuat ma da biét dbi v6i chuyén

gia trong linh vyc (xem,vi du, Sambrook va céng suw, 1989, trude day).

Theo mét phuong an, enzym c6 hoat tinh mananaza khong thu duogc tir Aspergillus

niger.

Phuong phép theo sang ché c6 thé duge 4p dung cho hat ca phé rang va xay méi

hodc cho hat ca phé rang ma da dugc chiét trude véi nude.
. Theo phuong an dugc uu tién, hat ca phé rang va xay dugc chiét mot phan.
Theo mot khia canh, mdt budc chiét thi nhat dugc thuc hién & bude b.

Phuong phép theo sang ché c6 thé duoc 4p dung dé xay hat ca phé thu dugc bang
cach xt 1y ca phé tan thong thuong. O day, ca phé rang thudng dugc xay va duge chiét

(dudi nhiét d9) v6i nude & nhiéu giai doan. Viéc thuc hién hai giai doan la thong thudng
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trong linh vuc, trong do6 giai doan thit nhét bao gbm lam w6t ba ca phé, thu huong vi va
chiét thanh phan tan duge di c6 (nhu cafein, chét khoang va duong don). Giai doan thu
hai thudng 1a giai doan thuy phén, trong d6 cac polyme sinh hoc 16n cua ca phé€ va cac
thanh phan lién két duge dap vo thanh cic thanh phan nhé hon tan trong nudce. O giai doan
th nhat, ca phé rang thudong duoc chiét véi nuée & hodc dudi 100°C. B cua viée chiét
nay, ma c6 thé goi 1a "nén khi quyén", sau d6 dugc chiét voi nude qué nhiét & nhiét d6 nim
trong khoang tr 140°C dén 180°C hoic thdm chi cao hon. B3 dugc chiét mot phan tir viéc

chiét qua nhiét c6 thé dugc goi 1a "ba qua nhiét".

Néu phuong phap theo sang ché duge 4p dung cho ba dugce chiét mot phan, budc
chiét tht nhét c6 thé duogc thuc hién bang cach thém ca phé rang va xay ma c6 thé ¢6 kich
thude hat trung binh bang khoang 900 micron dén bé khudy c6 v6 boc ma bao gom nude,
trong d6 ty 18 chét ran so v6i nude bing khoang 1:5. Bot nhio dugc khudy, dugc gia nhiét
gian tiép dén nhiét do it hon khoang 140°C, t6t hon 13 trong khoang tir khoang 85-90°C,
va dugce gitt & nhiét dd ndy trong khoang 30 phut. Bot nhao sau dé dugc loai ra khéi binh
va ba tiép theo va chiét xuét dugc phén tach st dung thiét bi loc. Ba dugc chiét mot phﬁn
duge dua qua chiét 1an thir hai theo séng ché va chiét xuit dugc tao ra trong bude chiét thi

nhét (bude b) c6 thé duge trén véi chiét xuét tht hai thu dugc & bude e.

Tuong ty, viéc thuc hién nhidu giai doan (ttrc 13, nhidu hon hai lan chiét) 1a thong
thudng trong linh vuc. Sau giai doan thu nhét, nhiéu giai doan sau d6 dugc thuc hién.
Phuong phép theo sang ché c6 thé 1a mot phan cta viéc chiét nhiéu giai doan. Ba dugc
chiét mot phén ma dugc dua qua mot hodc nhiéu budc chiét thir nht dugc dua qua chiét
theo sang ché va chiét xuét dugc tao ra trong mot hodc nhiéu 1an chiét truéc d6 co6 thé duoc

tron véi chiét xuat thu dugce ¢ budce e.

Trong bdi canh ctia sdng ché, hat ca phé xay dugc chiét mot phén hoic ba ca phé
dugc chiét mot phan nghia 1a hat ca phé xay duge dua qua it nhét mot 14n chiét. Hat ca phé

duge chiét mot phan nay con ¢6 thé goi 14 ba ca phé pha 1.

Phuong phap theo sang ché c6 th&, n6i chung, dugc 4p dung dé rang va xay ca phé

bao gdm hat ca phé dugc rang ma dugc xay dén kich thu6c hat trung binh nim trong
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khoang tir khoang 0,1 dén khoang 5 mm, t6t hon 14 trong khodng tr khoang 0,2 dén khoang

1 mm.

Ngoai ra, buéc xtt 1y trude quan ly huong vi ¢6 thé dugc thém vao phuong phap
theo sang ché dé thu hop chit mui thom hodc ciu thanh thom ctia ca phé trudc giai doan
chiét va/hoic thiy phan. Céc quy trinh hitu dung bao gbm, nhung khong gidi han &, cac
quy trinh dugc mo ta trong EP 0 489 401. Viéc thuc hién thyc té bao gdm 1am w6t ca phé
rang va xay vdi nudc trong binh véi ty 1€ bang khoang 1:0.5 theo khéi lwong. Chan khong
dugc 4p dung vao binh (vi dy, khoang 150 mbar) va sau d6 hoi ap sut thap duoc 4p dung
1én tAng ba da 1am u6t trong dén khoang 4 dén 8 phit dé 1am bay hoi hop chat mui thom
tir ca phé rang va xay. Hop chét d& bay hoi duoc rit ra dugc ¢d dic, vi du & khoang 5°C

va dugc duy tri dé thém trd lai chiét xuét hodc chét rdn duge chiét.

Phuong phéap theo sang ché c6 thé dugc thuc hién trén ca phé rang ma duge xa hoi

& &p suét thip dé chiét thanh phan huong dé bay hoi, nhu duge mod ta & trén.

Phuong phép theo sang ché c6 thé co thé dugc ap dung cho loai bd ca phé bét ky
v&i chit thity phéan duge da biét dbi voi chuyén gia trong linh vyre, nhu ba ca phé tach dau,

ba ca phé tach cafein, b ca phé nghién udt, ba ca phé dugc xit ly asparaginaza, v.v.

Viéc xit ly enzym cla hat ca phé rang va xay dugc thuc hign & nhi€t do trong do

enzym la hoat tinh va du lau dé cho phép phan tng enzym.

Theo mdt céch thao tic mé c6 thé, sau khi phan ing enzym co ban hoan thanh, hdn
hop dugce dua qua phan tach tbng, vi du ly tim hoc loc dai, ma loai hau hét chat rin khong
tan. Chiét xuat duoc phén tach, van chira cac hat min, dau va enzym protein, duoc tudn
hoan lai qua thiét bi chdy qua mang, ma loai tAt ca chit khong tan va con c6 thé loai ra
enzym. Hau hét hozic tit c4 enzym con trong chét thAm tich lai mang va c6 thé dugc tai ché

cho phan Ung.

Theo mot cach thao téc co thé, chét thidm qua mang ban thdm duoc rat ra cb dinh
trong phan mg enzym, tirc 1a mot phén ctia hdn hop phan tmg dugc tudn hoan lién tuc qua
té bao phan tach mang ban thAm chay qua. Quy trinh nay c6 thé hoat dong theo cach ban

lién tuc, trong d6 chét thim qua dugc rat ra dén khi thé tich trong binh phan ung gidm
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xubng diém trong d6 d6 nhét ciia nd hodc giot &p suét tré nén cao. O diém nay, mot s6 chét
thdm tich lai dugc tach khi va bdt nhio ca phé méi duge nap va mot s6 enzym méi duoc
thém vao. Chat thAm tich lai tAch khi c6 thé dugc loai ra hodc c6 thé duoc rira dé thu enzym
ma sau d6 dwgc ding lai. Enzym trong chit thdm tich lai con lai (khdng duge tach khi)

dugc duy tri va dung lai.

Tuy y, bot nhio nap méi cd thé duge thém lién tuc vao bé nap cung véi mot so

enzym v&i khi tach rit ra tir hoi tai sinh cua thé tich bing nhau.

Trong moi trudng hgp, viéc chay quy trinh theo cach thao tdc ban lién tuc hodc lién
tuc cho phép su thim qua ciia thanh phan tan ngoai viing phén tng trude khi ching ¢6 thé

bi dap v& thém.

Néu phwong phap theo sang ché dugc dung dé xur Iy ba tir ca phé rang va xay ma
duge chiét trude d6 véi nude va/hodc thily phan nhiét, chiét xut thu dugc tir phuong phép

theo ¢ thé duge két hop voi chiét xuét thu dugc trude.

Trong d6 nén khi quyén duoc ding lam chét nap vao phwong phap theo séng ché,
chiét xuét tao ra c6 thé duoc két hop voi chiét xuét thu duoc trong giai doan chiét khi
quyén. Chiét xuit dugc két hop trén co s ty 1& san lugng rang dugc chiét tir mdi giai doan.
Chiét xuét dugc két hop sau d6 dugc cd dic, duge tao mui va lam kho nhu thong thuong

trong linh vyc.

Chiét xuét ca phé c6 thé dugc khir nude, nhu ca phé tan dugc hodc ché phém hdn
hop kho, hogic ¢6 thé 12 san phAm ca phé ubng lién, ché phdm hén hop léng, ché phim dong
lanh hodc ché phém dam dac long. Chiét xuét ca phé theo séng ché con c6 thé duge st
dung trong ing dung khong phai 1a d6 ubng, nhu db trang miéng dung ngay hodc san pham

banh keo v.v.

Quy trinh dé tao ra cic ché phim ca phé nay tir chiét xut ca phé tan dugc 1a da biét

d6i voi chuyén gia trong linh vyec.

Theo phuong phép theo sing ché, nudc va enzym duogc thém vao hat ca phé ma c6

 thé dugc dua qua mdt hodc nhidu bude chiét thir nhét.
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Nuée c6 thé, vi du, duge thém sao cho néng d6 cudi cta chit kho nim trong khoang
2%-30% (khdi lwong/khéi lugng), tét hon 13 trong khoang 5%-20% (khdi lugng/khdi
lugng), nhu khoang 10% (khdi lugng/khdi lugng).

Enzym c6 hoat tinh mananaza c6 thé duoc thém & ndng dd bing it nhat 0,001 g
enzym protein /kg chat khd, t6t hon 1a it nhét 0,005 g enzym protein /kg chit kho, nhu &
ndng do bang 0,001-1 g enzym protein /kg chét kho, tbt hon 13 0,005-0,5 g enzym protein
/kg chét kho.

Enzym c6 hoat tinh mananaza c6 thé dugc thém & ndng do biang it nhat 0,001 g
enzym protein /kg hat ca phé, t6t hon 12 it nhat 0,005 g enzym protein /kg hat ca phé, nhu
& ndng do bang 0,001-0,5 g enzym protein /kg hat ca phé, t6t hon 13 0,005-0,2 g enzym
protein /kg hat ca phé.

Enzym c6 hoat tinh mananaza t6t hon 13 duge thém 1a ché phdm enzym khéc biét &
ch it nhét 5%, tét hon 14 it nhit 10% hodc it nhit 20%, cta tong protein trong ché phim

14 enzym c6 hoat tinh mananaza 1a hoat tinh enzym trfi cua no.

Enzym c6 hoat tinh mananaza c6 thé dugc thém 13 hdn hop véi cac enzym khacnhu,

vi du, xenlulaza va/hodc (cac) enzym galactanaza.

Theo phuong phéap theo séng ché, sau nudc va enzym duogc thém vao hat ca phé
rang va xay ma tuy y dugc dua qua mot hodc nhiéu buéc chiét thit nhat, ché phdm bao gdm

hat ca phé, nude va enzym duoc U dé tao ra chiet xuat ca phé nudc.

Viéc u duge thuc hién & nhiét do trong d6 enzym 1a hoat tinh, thuong trong khoang
tir khoang 25°C dén khoang 100°C. Theo céc khia canh cia sang ché trong d6 enzym chiu
nhiét duoc st dung, viéc U co thé duogc thuc hién & nhiét do thuong nam trong khoang tir
khoang 50°C dén khoang 100°C, t6t hon 1a khoang 60°C dén khoang 100°C, tdt hon nita
1a khoang 70°C dén khoang 100°C, con t5t hon nita 12 khoang 80°C dén khoang 100°C.

Viéc U ¢ thé dugce thuc hién trong khoang 1 dén khoang 48 gio, tot hon 1a khoang
2 dén khoang 24 gid hodc khoang 4 dén khoang 24 gior dé cho phép phan tmg enzym.
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Sau khi 0, chiét xuét ca phé dugc tach khoi hat ca phé duoc chiét xuét bang cach bét

ky da biét trong linh vuc.

Theo mdt phuong an, hat ca phé rang va xay dugc dua qua mot hodc nhiéu budc
chiét tha nhét trude bude ¢, mot hoic nhiéu buéc chiét tht nht dugc néu nhu bude b, va
nd hoi nuée duge thue hién sau bude b va truée bude c. Tuy ¥, néu nhidu hon mot budce
chiét thi nhit duoc thuc hién, viée nd hoi nuéce co thé dugc thuc hién gitta mot sd trong

cac budc chiét thir nhat va trudc budce c.

Theo mot phuwong an, hat ca phé rang va xay dugc dua qua mot hodc nhiéu budc
chiét thir nhét truée bude ¢, mot hodc nhiu bude chiét thir nhat duge néu nhu bude b, va
budc nghién thir hai hat ca phé dugc thyc hién sau bude b va trude bude c. Tuy ¥, néu
nhidu hon mot budce chiét thir nhit dugc thuc hién, viée bude nghién tht hai c6 thé dugc

thuc hién gitta mot s6 trong cac budc chiét thr nhat va trude bude c.

Theo mot phuong 4n, hat ca phé rang va xay dugc dua qua mdt hodc nhiéu budc
chiét thir nhét trude bude ¢, (cac) budce chiét thit nhat duoc néu nhu bude b, va it nhét 8%
theo khéi lugng, t5t hon 14 it nhat 10% theo khdi lugng, cia chit khd cua hat ca phé duoc
chiét xuit mot phf?m thu dugc sau budc b dugc thu lai trong chiét xuét ca phé thu duogc &
budc e. Theo phuong 4n khéc, hat ca phé rang va xay dugc dua qua mot hodc nhiéu bude
chiét thi nhét trude bude c, (cac) bude chiét thi nhat duge néu nhu budce b, va it nhat 12%
theo khéi lugng, tdt hon 1a it nhét 14% theo khéi luwgng, cta chat khd cla hat ca phé dugc
chiét xuét mot ph?m thu dugc sau bude b dugc thu lai trong chiét xuét ca phé thu dugc &
budc e. Theo phuong 4n khéc, hat ca phé rang va xay dugc dua qua mot hodc nhiéu buéc
chiét tht nhit trudc bude ¢, (cac) bude chiét thir nhat duge néu nhu bude b, va 8-40% theo
khéi lugng, t&t hon 1a 10-30% hodc 12-25% theo khdi lugng, clia chat kho cua hat ca phé
duoc chiét xult mot ph?m thu duoc sau budc b dugce thu lai trong chiét xuét ca phé thu

duoc & bude e.

Theo mdt phuong an, hat ca phé rang va xay duoc dua qua mot hodc nhiéu budc
chiét thtr nhit truéc budce ¢ va chiét xudt ca phé thu duge & budce e bao gdm nhidu hon it

nhét 100% chét kho, tét hon 1 nhidu hon it nht 200% hodc it nhat 300% chat kho, so véi
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chiét xuit ca phé duoc diéu ché bang phuong phap twong tw ma khong bd sung enzym c6

hoat tinh mananaza.

Trong mot s6 ing dung, ham lugng clla monosaccarit tu do trong vigc chiét ca phé

14 quan trong, vi ching c6 thé anh hudng dén vi cla chiet xuat ca phe.

Theo mot phuwong an, hat ca phé rang va xay dugc dua qua mot hodc nhiéu budc
chiét tht nhit truée bude ¢ va chiét xuét ca phé thu dugc & budc e bao gdm it nhét 2% theo
khdi lugng, vi du it nhét 5% hodc it nhit 8% theo khdi luong, cia monosaccarit tw do trén
co s& khéi lugng cua tong sd dudng 1a monosaccarit. Theo phuong an Khéc, hat ca phé
rang va xay dugc dua qua mot hodc nhiéu budc chiét thir nhit truée bude ¢ va chiét xuit
ca phé thu dugc & budce e bao gém 2-30% theo khdi luong, vi du 5-30% hodc 8-30% theo
khéi luong, cia monosaccarit ty do trén co s& khéi luong cia téng sé duong Ia

monosaccarit.

Theo mot phuong an, hat ca phé rang va xay dugc dua qua mot hodc nhidu budc
chiét thit nhat trude bude ¢ va chiét xut ca phé thu dugc & budc e bao gdm it nhit 2% theo
khéi luong cia mannoza tu do trén co s& téng khéi lwong cta chét ran ca phé tan dugc.
Theo phuong an khac, hat ca phé rang va xay dugc dua qua mot hodc nhidu bude chiét thir
nhét trude bude ¢ va chiét xudt ca phé thu dugc & bude e bao gbm 2-5% theo khéi Iuong

ctia mannoza tu do trén co s& tong khoi lugng ciia chat ran ca pheé tan duoc.

Theo mdt phuong 4n, hat ca phé rang va xay dugc dua qua mot hodc nhidu bude
chiét thir nhit trude bude ¢ va ham lugng mannoza tu do trong chiét xuét ca phé thu dugc
& bude e bang it nhit 5% theo khéi lugng, t6t hon 12 it nhét 10% theo khéi lwong, cia tong
ham lugng mannoza trong viéc chiét ca phé. Theo phwong an khac, hat ca phé rang va xay
duoc dua qua mot hodc nhidu budc chiét thi nhat trude bude ¢ va ham lwong mannoza tu
do trong chiét xuit ca phé thu duge & budc e 1a 5-30% theo khéi lwong, tot hon 13 10-25%

theo khéi lugng, ciia tong ham lugng mannoza trong viée chiét ca phé nay.

Tdng mannoza trong viéc chiét ca phé trong boi canh ctia sing ché nghia 1a mannoza

tw do hoa tan cdng véi mannoza dugc lién két trong oligosaccarit.
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Ham lugng it hodc khong c6 glucoza trong viéc chiét ca phé 12 thong sb chat lugng,
va ham luong glucoza phai dudi 2,46 % theo khéi lugng dé thich hop véi Mo ta muc
thuong mai (Commercial Item Description - CID) ngay 16/05/2013, dugc cAp phép boi Bo
Nong nghiép Hoa Ky (USDA)
(http://www.ams.usda.gov/AMSv1.0/getfile?dDocName=STELPRID3237484).

Theo mot phuong 4n, chiét xuit ca phé thu dugc & budce e bao gb6m dudi 2,46% theo
khdi luong, tdt hon 14 dudi 2% theo khdi lugng, tot hon nita 1a dudi 1% hodc dudi 0,5%

theo khoi lwong, clia tong glucoza trén co s& tong khoi lugng cla chat rdn ca phé tan dugc.

Theo mot phuong 4n, chiét xuét ca phé thu dugc & budc e bao gOm it nhit 15% theo
khéi luong cia tdng mannoza trén co s tbng khdi luong cta chit rin ca phé tan duoc.
Theo phuong 4n khéc, chiét xult ca phé bao gébm 15-30% theo khéi lwong cta téng

mannoza trén co s& tdng khdi lwong cia chat ran ca phé tan duoc.
Polypeptit c6 hoat tinh endo-beta-1,4-mananaza

Theo khia canh khéc, sang ché dé cip dén polypeptit c6 hoat tinh endo-beta-1,4-
mananaza va polynucleotit ma héa polypeptit. Sang ché con d& cap dén chu triic axit
nucleic, vecto, va té bao chu bao gdm polynucleotit ciing nhu phuong phap san xuét va st

dung polypeptit.

Theo mdt khia canh, sang ché d& cap dén polypeptit c6 twong ddng trinh tu véi
polypeptit néu & SEQ ID NO: 3 bing it nhit 75%, vi dy, it nhét 80%, it nhit 85%, it nhét
90%, it nhit 91%, it nht 92%, it nhit 93%, it nhit 94%, it nhat 95%, it nhat 96%, it nhét
97%, it nhét 98%, it nhit 99%, hoic 100%, ma c6 hoat tinh endo-beta-1,4-mananaza. Theo
mot khia canh, polypeptit khac biét dén 10 axit amin, vidu, 1,2,3,4,5,6,7, 8,9, hoic 10,
so v&i polypeptit néu ¢ SEQ ID NO: 3.

Theo mdt khia canh, sang ché d& cap dén polypeptit c6 tuwong ddng trinh tu voi
polypeptit néu & SEQ ID NO: 8 bing it nht 90%, vi dy, it nhat 91%, it nhat 92%, it nhét
93%, it nh&t 94%, it nhit 95%, it nhit 96%, it nhit 97%, it nhét 98%, it nhat 99%, hodc
100%, ma c6 hoat tinh endo-beta-1,4-mananaza. Theo mét khia canh, polypeptit khac biét
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dén 10 axit amin, vi du, 1,2, 3,4, 5, 6,7, 8, 9, hodc 10, so véi polypeptit néu & SEQ ID
NO: 8.

Theo mdt khia canh, sang ché dé cap dén polypeptit c6 tuong ddng trinh tu v6i
polypeptit néu & SEQ ID NO: 13 bang it nhit 80%, vi du, it nhit 85%, it nhét 90%, it nhét
91%, it nhat 92%, it nhit 93%, it nhit 94%, it nhit 95%, it nhat 96%, it nhét 97%, it nhat
98%, it nhit 99%, hoic 100%, ma c6 hoat tinh endo-beta-1,4-mananaza. Theo mot khia
canh, polypeptit khac biét dén 10 axit amin, vi du, 1,2, 3, 4, 5, 6, 7, 8, 9, hodc 10, so véi
polypeptit néu & SEQ ID NO: 13.

Theo mot khia canh, polypeptit has dugc phén 1ap.

Theo mdt phuong an, polypeptit theo sang ché t6t hon 14 bao gdm hodc gdm trinh
tu axit amin néu ¢ SEQ ID NO: 3 hoac bién thé alen cua chiing; hodc 1a doan clia ching
¢6 hoat tinh endo-beta-1,4-mananaza. Theo khia canh khéc, polypeptit bao gbm hozic gdbm
trinh ty axit amin néu & SEQ ID NO: 3.

Theo mdt phuong an, polypeptit theo sang ché t6t hon 14 bao gdm hoic gdm trinh
tu axit amin néu & SEQ ID NO: 8 hoic bién thé alen cta ching; hodc 1a doan cta chung
¢6 hoat tinh endo-beta-1,4-mananaza. Theo khia canh khéc, polypeptit bao gbm hodc gdm
trinh ty axit amin néu & SEQ ID NO: 8.

Theo mot phuong an, polypeptit theo sing ché t6t hon 1a bao gbm hoic gdm trinh
tu axit amin néu & SEQ ID NO: 13 hodc bién thé alen ctia chung; hoic 1a doan clia ching
¢6 hoat tinh endo-beta-1,4-mananaza. Theo khia canh khac, polypeptit bao gdm hodc gébm
trinh tu axit amin néu & SEQ ID NO: 13.

Theo phuong én khac, sdng ché d& cap dén polypeptit c6 hoat tinh endo-beta-1,4-
mananaza dugc ma hoa boi polynucleotit ma lai dudi diéu kién nghiém ngit rat thap, didu
kién nghiém ngat thp, cac diéu kién nghiém ngit trung binh, cac diéu kién nghiém ngit
trung binh-cao, cic diéu kién nghiém ngit cao, hodc cac didu kién nghiém ngjt rat cao voi
(i) polypeptit chin mudi ma héa trinh tr néu & SEQ ID NO: 1, (ii) trinh tu cADN cta

chung], hoc (iii) phan bd sung chiéu dai diy dt néu & (i) hodc (ii) (Sambrook va céng su,
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1989, Molecular Cloning, A Laboratory Manual, tai ban 1an thtr 2, Cold Spring Harbor,
New York).

Theo phuong 4n khac, sang ché dé cap dén polypeptit c6 hoat tinh endo-beta-1,4-
mananaza dugc ma hoa boi polynucleotit ma lai dudi didu kién nghiém ngit rit thap, diéu
kién nghiém ngjt thip, cac diéu kién nghiém ngit trung binh, cac diu kién nghiém ngat
trung binh-cao, cac diéu kién nghiém ngét cao, hodc céac diéu kién nghiém ngat rt cao véi
(i) polypeptit chin mudi ma héa trinh tw néu & SEQ ID NO: 6, (ii) trinh ty cADN ciia

ching], hodc (iii) phan bd sung chiéu dai day du néu & (i) hoic (ii).

Theo phwong 4n khac, sang ché dé cép dén polypeptit c6 hoat tinh endo-beta-1,4-
mananaza duoc ma hoa bdi polynucleotit ma lai duéi diéu kién nghiém ngt rit thap, diéu
kién nghiém ngat thap, cac diéu kién nghiém ngit trung binh, céc diéu kién nghiém ngit
trung binh-cao, cac diéu kién nghiém ngit cao, hogc cac didu kién nghiém ngit rt cao véi
(i) polypeptit chin mudi ma héa trinh tw néu & SEQ ID NO: 11, (ii) trinh tw cADN cia

chiing], hodc (iii) phan bd sung chidu dai ddy da néu & (i) hoic (ii).

Polynucleotit néu & bat ky trong s6 SEQID NO: 1, 6 hodc 11 hogc dudi trinh tu cia
bét k¥ trong sb chiing, cling nhu polypeptit néu & SEQ ID NO: 2, 7 hodc 12 hodc doan cia
bét ky trong sb chung, ¢6 thé dugc ding dé thiét ké mAu do axit nucleic dé x4c dinh va tach
dong ADN mai hda polypeptit c6 hoat tinh endo-beta-1,4-mananaza tlir cac chiing thudc cac
gidng hodc loai khac nhau theo phuong phap da biét trong linh vuc. Cu thé 13, mau do nay
¢6 thé dung dé lai véi ADN bo gen hodc cADN cua té bao c6 loi, theo quy trinh Southern
blot tiéu chudn, dé x4c dinh va phén 14p gen twong ting trong d6. Mau do nay ¢6 thé ngan
hon dang ké so voi tht ca trinh tu, nhung nén c6 chiéu dai it nhat 15, vi du, it nhét 25, it
nhét 35, hoic it nhét 70 nucleotit. Tét hon 13, miu do axit nucleic c6 chilu dai it nhat 100
nucleotit, vi du, it nhét 200 nucleotit, it nhat 300 nucleotit, it nhét 400 nucleotit, it nhat 500
nucleotit, it nhit 600 nucleotit, it nhét 700 nucleotit, it nhat 800 nucleotit, hoc it nhét 900
nucleotit. Ca mau do ADN va ARN c6 thé duge sir dung. Céac mau do thudng dugc dan
nhan d& phat hién gen twong tng (vi dy, vi du *?P, *H, ¥, biotin, hodc avidin). Mau do

nay thudc pham vi cia sang che.
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ADN bd gen hogc thu vign cADN dugce diéu ché tir cac ching khéc nay c6 thé duoc
se‘mgilc_).c d6i v6i ADN ma lai v6i miu do dugc mé ta & trén va ma hoa polypeptit c6 hoat
‘tinh endo-beta-1,4-mananaza, ADN bd gen hoic ADN khéc tir c4c chiing khac nay c6 thé
dugc phan tach bang dién di agaroza hodc polyacrylamit gel, hogc k§ thuat phéan téch khac.
ADN tir c4c thu vién hodic ADN duoc phan tach c6 thé dwoc chuyén vao va 1am bét'dcf)ng
trén nitroxenluloza hodc vt liéu mang thich hgp khéc. Dé x4c dinh dong vd tinh hosic ADN
ma lai v6i SEQ ID NO: 1 hogc dudi trinh ty cia ching, vét liéu mang dugc ding trong

Southern blot.

- Cho céc muc dich cua sang ché, lai chi ra ring polynucleotit lai véi mau do axit
nucleic dugce dén. nhén tuong tng véi (i) SEQ ID NO: 1, 6 hodc 11; (ii) polypeptit chin
mudi mﬁ héa trinh tu néu & SEQ ID NO: 1, 6 hodc 11; (iii) trinh tw cADN ciia ching]; (iv)
phan bd sung chiéu dai ddy di cta chiing; hogc (v) dudi trinh tu cua ching; duéi cac diéu
kién nghiém ngat rit thdp dén rit cao. Cac phén tir ma mau do axit nucleic lai véi n6 dudi
cac didu ki¢n nay cé thé dwoc phét hién st dung, vi dy, mang méng tia X hozc phwong

phép phét hién bit ky khac da biét trong linh vue.

" Theo phuong 4n khéc, sang ché d& cap dén polypeptit c6 hoat tinh endo-beta-1,4-
mananaza dugc mé hoa bdi polynucleotit c6 twong ddng trinh tw véi polypeptit chin mudi
ma héa trinh tw néu & SEQ ID NO: 1 hoic trinh tu cADN ctia chiing bang it nhat 75%, v
du, it nhAt 80%, it nht 85%, it nhét 90%, it nhit 91%, it nhit 92%, it nhét 93%, it nhét
949%, it nhét 95%, it nhét 96%, it nhét 97%, it nht 98%, it nhét 99%, hodc 100%.

Theo phwong dn khéc, sang ché d& cap dén polypeptit c6 hoat tinh endo-beta-1,4-
mananaza duge ma hoa béi polynucleotit cé twrong ddng trinh tyr v6i polypeptit chin mudi
mai hoa trinh tu néu & SEQ ID NO: 6 hodc trinh ti cADN cia chiing b.%lng it that 90%, vi
dy, it nhét 91%4, it nhét 92%, it nht 93%, it nhit 94%, it nhit 95%, it nhit 96%, it nhit
97%, it nhit 98%, it nhét 9%, hogc 100%. |

" Theo phwong 4n khic, sang ché d& cap dén polypeptit c6 hoat tinh endo-beta-1,4-
mananaza dugc ma héa boi polynucleotit ¢6 tuohg déng trinh tw véi polypeptit chin mudi

ma4 hoa trinh ty néu ¢ SEQ ID NO: 11 hodc trinh ty cADN clia chiing bang it nhat 80%, vi
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du, it nhét 85%, it nhit 90%, it nhat 91%, it nhit 92%, it nhét 93%, it nhét 94%, it nht
95%, it nhit 96%, it nhat 97%, it nhat 98%, it nhat 99%, hozic 100%.

Theo phuong 4n khac, sang ché dé cap dén céc bién thé cua polypeptit néu & bit ky
trong s&6 SEQID NO: 3, 8 hoic 13 bao gdm thé, loai, va/hoic chén & mot hoic nhiéu (vi
du, mOt vai) vi tri. Theo mot khia canh, s6 lwong thé, loai bd va/hodc chén axit amin dugce
dua vao polypeptit néu & bét ky trong s6 SEQID NO: 3, 8 hodc 13 1a dén 10, vidu, 1,2, 3,
4,5,6,7,8,9, hodc 10. Thay ddi axit amin c6 thé 1a cua tu nhién it, tic 13 viée thé hoac
- chén axit amin béao tdn khong anh huéng déang ké dén viéc ghp va/hodc hoat tinh cla
protein; loai bo it, thudong bang 1-30 axit amin; mé rong d4u amin hodic dau carboxyl it,
nhu gbc methionin dau amin; peptit lién két nho bing dén 20-25 gbc; hodc mé rong it ma
tao diéu kién cho viéc tinh ché bang cach thay d6i dién tich mang hodc chirc ning khac,

nhu dic diém poly-histidin, epitop khdng nguyén hodc ving lién két.

Céc vi du cia thé bao tdn 13 trong nhém axit amin bazo (arginin, lysin va histidin),
axit amin axit (glutamic axit va aspartic axit), axit amin phan cuc (glutamin va asparagin),
axit amin ky nuéc (leuxin, isoleuxin va valin), axit amin thom (phenylalanin, tryptophan
VA tyrosin), va axit amin nho (glyxin, alanin, serin, threonin va methionin). Céc su thé axit
amin ma thuong khong lam thay dbi hoat tinh dic hiéu da duoc biét dén trong linh vyc va
duoc md ta, vi du, trong tai liéu H. Neurath va R.L. Hill, 1979, In, The Proteins, Academic
Press, New York. Thé thong thuong 13 Ala/Ser, Val/lle, Asp/Glu, Thr/Ser, Ala/Gly,
Ala/Thr, Ser/Asn, Ala/Val, Ser/Gly, Tyr/Phe, Ala/Pro, Lys/Arg, Asp/Asn, Leu/lle,
Leu/Val, Ala/Glu, va Asp/Gly.

Tay ¥, thay d6i axit amin 1a cta ty nhién ma dac diém ly héa ctia polypeptit bi thay
dbi. Vi dy, thay ddi axit amin c6 thé cai thi¢n tinh bn dinh nhiét cta polypeptit, thay ddi

tinh dic hiéu chat nén, thay ddi t6i wu pH, va tuong tu.

Axit amin thiét yéu trong polypeptit c6 thé duge xac dinh theo quy trinh da biét
trong linh vuc, nhu dot bién hudng diém hodc dot bién quét alanin (Cunningham va Wells,
1989, Science 244: 1081-1085). Trong k¥ thuat sau, dot alanin don dugc dua vao mbi gbe
trong phéan ti, va phan ttr dot bién thu dugc duge thir nghiém vé hoat tinh endo-beta-1,4-

mananaza dé xac dinh gbc axit amin 1a quan trong cho hoat tinh ctia phén tit. Cling xem tai
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liéu, Hilton va céng sw, 1996, J. Biol. Chem. 271: 4699-4708. Vi tri hoat tinh cia enzym
hodc tuong tac sinh hoc khéc cling c6 thé dugc x4ac dinh bang cach phén tich vat Iy vé chu
tric, nhu dugc xac dinh béng cac k§ thudt nhu cong hudng tir nhan, khéo st tinh thé, nhidu
xa dién t, hoac gén nhan wa 4nh sang, két hop véi dot bién cua axit amin vi tri tiép XUc
gia dinh. Xem tai liéu, vi dy, de Vos va cdng su, 1992, Science 255: 306-312; Smith va
cong su, 1992, J. Mol. Biol. 224: 899-904; Wlodaver va cdéng su, 1992, FEBS Lett. 309:
59-64. Nhan dién cia axit amin thiét yéu con c6 thé suy ra tlr thuat todn véi polypeptit lién

quan.

Su thé, su loai bd, va/hodc chén axit amin don 1& hogc nhiéu sy thé, su loai bo,
va/hodc chén axit amin c6 thé duoc tao ra va dugc thit nghiém bang cach st dung phuong
phép gay dot bién, tai t6 hop, va/hodc x4o tron trinh ty da biét, sau d6 1a quy trinh sang loc
thich hop, chang han nhu quy trinh sang loc dugc bdc 10 trong tai liéu Reidhaar-Olson va
Sauer, 1988, Science 241: 53-57; Bowie va Sauer, 1989, Proc. Natl. Acad. Sci. USA 86:
2152-2156; WO 95/17413; hoic WO 95/22625. Cac phuong phap khdc ma cd thé dugc sir
dung bao gébm PCR tao 15i ngau nhién, hién thi phago (Vi du, Lowman va céng su, 1991,
Biochemistry 30: 10832-10837; bing sang ché My sb 5,223,409; WO 92/06204), va gy
ddt bién dinh hudng vung (Derbyshire va cong sw, 1986, Gene 46: 145; Ner va cong su,
1988, DNA 7: 127).

Phuong phéap giy dot bién/xdo tron trinh ty c6 thé duogc két hop v6i phuong phap
sang loc tu dong, luu lugng cao dé phat hién hoat tinh cta céc polypeptit dugc tach dong,
dugc ghy dot bién dwoc biéu hién boi t€ bao chi (Ness va cong sw, 1999, Nature
Biotechnology 17: 893-896). Phan tt ADN duoc giy dot bién ma ma hoa cho polypeptit
hoat tinh c6 thé duoc thu hdi tir té bao chu va duge xac dinh trinh ty nhanh chong bang
cach st dung phuong phép tiéu chuén trong linh vurc. Céc phuong phép ndy cho phép xéc

dinh nhanh chéng mtc d§ quan trong cta gbc axit amin cu thé trong polypeptit.

Polypeptit c6 thé 1a polypeptit lai trong d6 ving cua mot polypeptit dugc dung hop

& dAu N hodc dau C cua ving cia polypeptit khéc.

Polypeptit ¢6 thé 1a polypeptit dung hop hodc polypeptit dung hop phén cit duge
trong d6 polypeptit khac dugc dung hop & dAu N hodc déu C cua polypeptit theo sang ché.
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Polypeptit dung hgp duoc tao ra bang cach dung polynucleotit ma hoa polypeptit khac véi
polynucleotit theo séng ché. Céac k¥ thuat dé tao ra polypeptit dung hop 1a da biét trong
linh vuc, va bao gdm viéc budc thit trinh ty ma héa ma hoa polypeptit sao cho chiing trong
khung va biéu hién ctia polypeptit dung hop dudi sy kiém soat ctia (cac) ving ting cudng
gidng nhau va trinh ty két thic. Polypeptit dung hop con ¢6 thé duoc cdu tric bang cach
st dung ky thuét intein trong d6 polypeptit dung hop dugc tao ra sau dich ma (Cooper va
cong sw, 1993, EMBO J. 12: 2575-2583; Dawson va cgng s, 1994, Science 266: 776-779).

Polypeptit dung hop co thé con chua vi tri phan cét giita hai polypeptit. Khi tach
protein dung hop tach ra, vi tri nay duoc cit ra giai phong ra hai polypeptit. Vi du vé i tr
phéan cit bao g@)m, nhung khong chi gidi han &, cac vi trf duge boc 19 trong tai iiéu Martin
va cong sw, 2003, J. Ind. Microbiol. Biotechnol. 3: 568-576; Svetina va cong su, 2000, J.
Biotechnol. 76: 245-251; Rasmussen-Wilson va céng su, 1997, Appl. Environ. Microbiol.
63: 3488-3493; Ward va cong su, 1995, Biotechnology 13: 498-503; va Contreras va cong
sw, 1991, Biotechnology 9: 378-381; Eaton va cong su, 1986, Biochemistry 25: 505-512;
Collins-Racie va cong sw, 1995, Biotechnology 13: 982-987; Carter va cdng su, 1989,
Proteins: Structure, Function, va Genetics 6: 240-248; va Stevens, 2003, Drug Discovery

World 4: 35-48.
Céc ngudn ctia polypeptit c6 hoat tinh endo-beta-1,4-mananaza

Polypeptit ¢6 hoat tinh endo-beta-1,4-mananaza theo sang ché co thé thu duogc tlr vi
sinh vat cta gidng bt ky. Cho cac muyc dich cia sang ché, thuét ngt "thu duge ti" nhu
dugc st dung & day lién quan dén ngudn duge cho c6 nghia 12 polypeptit dugc ma hoa boi
polynucleotit dugc tao ra boi ngudn hozc chiing trong d6 polynucleotit tir ngudn duge chén
vao. Theo mdt khia canh, polypeptit thu dugc tur ngudn duge cho duge bai tiét ngoai té

bao.

Polypeptit co thé 1a polypeptit ndm. Vi dy, polypeptit co thé 1a polypeptit nidm nhu
polypeptit Candida, Kluyveromyces, Pichia, Saccharomyces, Schizosaccharomyces, hodc
Yarrowiapolypeptit; hodc polypeptit nim dang soi nhu Acremonium, Agaricus, Alternaria,
Aspergillus,  Aureobasidium,  Botryospaeria, — Ceriporiopsis, Chaetomidium,

Chrysosporium, Claviceps, Cochliobolus, Coprinopsis, Coptotermes, Corynascus,
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Cryphonectria, Cryptococcus, Diplodia, Exidia, Filibasidium, Fusarium, Gibberella,
Holomastigotoides, Humicola, Irpex, Lentinula, Leptospaeria, Magnaporthe,
Melanocarpus, Meripilus, Mucor, Myceliophthora, Neocallimastix, Neurospora,
Paecilomyces, Penicillium, Phanerochaete, Piromyces, Poitrasia, Pseudoplectania,
Pseudotrichonympha, — Rhizomucor, — Schizophyllum,  Scytalidium,  Talaromyces,
Thermoascus, Thielavia, Tolypocladium, Trichoderma, Trichophaea, Verticillium,

Volvariella, hodc Xylaria.

Theo khia canh khac, polypeptit 1a polypeptit Saccharomyces carlsbergensis,
Saccharomyces cerevisiae, Saccharomyces diastaticus, Saccharomyces douglasii,

Saccharomyces kluyveri, Saccharomyces norbensis, hodc Saccharomyces oviformis.

Theo khia canh khic, polypeptit 1a polypeptit Acremonium cellulolyticus,
Aspergillus aculeatus, Aspergillus awamori, Aspergillus foetidus, Aspergillus fumigatus,
Aspergillus japonicus, Aspergillus nidulans, Aspergillus niger, Aspergillus oryzae,
Chrysosporium inops, Chrysosporium keratinophilum, Chrysosporium lucknowense,
Chrysosporium merdarium, Chrysosporium pannicola, Chrysosporium queenslandicum,
Chrysosporium tropicum, Chrysosporium zonatum, Fusarium bactridioides, Fusarium
cerealis, Fusarium crookwellense, Fusarium culmorum, Fusarium graminearum,
Fusarium graminum, Fusarium heterosporum, Fusarium negundi, Fusarium oxysporum,
Fusarium reticulatum, Fusarium roseum, Fusarium sambucinum, Fusarium sarcochroum,
Fusarium sporotrichioides, Fusarium sulphureum, Fusarium torulosum, Fusarium
trichothecioides, Fusarium venenatum, Humicola grisea, Humicola insolens, Humicola
lanuginosa, Irpex lacteus, Mucor miehei, Myceliophthora thermophila, Neurospora
crassa, Penicillium  funiculosum,  Penicillium  purpurogenum, Phanerochaete
chrysosporium, Thielavia achromatica, T hielavia albomyces, Thielavia albopilosa,
Thielavia australeinsis, Thielavia fimeti, Thielavia microspora, Thielavia ovispora,
Thielavia peruviana, Thielavia setosa, Thielavia spededonium, Thielavia subthermophila,
Thielavia terrestris, Trichoderma harzianum, Trichoderma koningii, Trichoderma

longibrachiatum, Trichoderma reesei, hodc Trichoderma viride.

Theo mot khia canh, polypeptit 13 polypeptit Talaromyces, vi du, polypeptit thu

duoc tir Talaromyces leycettanus.
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Theo khia canh khéac, polypeptit 1a polypeptit Chaetomium, vi du, polypeptit thu

duogc tir Chaetomium virescens.

Theo khia canh khac, polypeptit 1a polypeptit Sordaria, vi du, polypeptit thu dugc

tir Sordaria macrospora.

Can hiéu rang d6i véi cac loai néu trén, sang ché bao gdém ca trang thai hoan chinh
va khong hoan chinh, va twong duong phén loai khac, vi du, tiém bicn, bat ke tén loai ma

duge biét. Chuyén gia trong linh vurc s& nhan ra nhan dang cta cac twong duong thich hop.

Céc chiing cia cc loai nay da duge tiép can dén cong chung bing nhiéu ngan hang
nudi cdy, nhu Ngan hang gidng té bao clia My (American Type Culture Collection -
ATCC), Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH (DSMZ),
Centraalbureau Voor Schimmelcultures (CBS), va Ngan hang nu6i cdy sang ché dich vu
nghién ctru ndng nghiép (Agricultural Research Service Patent Culture Collection), Trung

tdm nghién ctu vung phia Bic (Northern Regional Research Center - NRRL).

Polypeptit co thé duge xéc dinh va thu duoc tir cic ngudn khéc bao gbm vi sinh vat
dugc phén 1ap tr ty nhién (Vi du, dét, phén trdn, nudce, v.v.) hodc cac mau ADN thu dugc
trye tiép tir vat lidu tw nhién (vi dy, d4t, phén tron, nudc, v.v.) st dung cac mau do néu trén.
Céc k¥ thuat phan 14p vi sinh vat va ADN tryc tiép tir mdi trudng tu nhién la da biét trong
linh vuc. Polynucleotit ma hoa polypeptit sau d6 ¢ thé thu dwgc bang cach sang twong ty
ADN bd gen hodc ngén hang cADN cua vi sinh vat khac hodc mau ADN hdn hop. Khi
polynucleotit ma hoa polypeptit dugc phét hién véi (cac) mau do, polynucleotit c6 thé dugc
phén 14p hodc dugc tach dong bang cach sir dung céc k¥ thudt ma da biét d6i v6i chuyén

gia trong linh vuc (xem,vi dy, Sambrook va céng sw, 1989, trudc day).
Ving xuc tac

Theo mdt phuong an, sang ché con dé cap dén ving xtic tac c6 twong ddng trinh tu
véi axit amin 75 dén 414 néu & SEQ ID NO: 3 bing it nhit 75%, vi du, it nhit 80%, it nhat
85%, it nhét 90%, it nhét 95%, it nhit 96%, it nhat 97%, it nhit 98%, it nhat 99%, hogc

100%. Theo mdt khia canh, viing xdc tac bao gém axit amin sequences that khac biét dén
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10 axit amin, vi du, 1,2, 3,4, 5,6, 7, 8,9, hodc 10, from axit amin 75 to 414 néu & SEQ
ID NO: 3.

Ving xtc tac tot hon 12 bao gdm hoic gdm axit amin 75 dén 414 néu & SEQ ID NO:
3 hodc bién thé alen cta ching; hoic 1a doan cia ching c6 hoat tinh endo-beta-1,4-

mananaza.

Theo phuong an khéc, séng ché con dé cap dén ving xtc tic duge ma hoa boi
polynucleotit ma lai duéi didu kién nghiém ngit rét thip, didu kién nghiém ngat thip, cac
diéu kién nghiém ngit trung binh, cac diéu kién nghiém ngit trung binh-cao, cac didu kién
nghiém ngét cao, hodc cac didu kién nghiém ngjt rat cao (nhu xéc dinh & trén) véi (i)
nucleotit 317 dén 1545 néu & SEQ ID NO: 1, (ii) trinh tw cADN ctia chuing, hoc (iii) phan

bd sung chiéu dai diy du néu & (i) hoic (i) (Sambrook va cdng sw, 1989, trudc ddy).

Theo phuong an khic, sang ché con dé cap dén viing xtic tic dugc ma hoa béi
polynucleotit c6 tuong ddng trinh tw v6i nucleotit 317 dém 1545 néu & SEQ ID NO: 1 hodc
trinh ty cADN cta ching bng it nht 75%, vi du, it nhét 80%, it nhit 85%, it nhat 90%, it
nhat 95%, it nhit 96%, it nhit 97%, it nhat 98%, it nhat 99%, hodc 100%.

Polynucleotit ma héa vung xuc tac t6t hon 1 bao gdm hodc gdm nucleotit 317 dén

1545 néu ¢ SEQ ID NO: 1.

Theo phuong an khéc, sang ché con d& cap dén ving xtc tac cac bién thé cia axit
amin 75 dén 414 néu & SEQ ID NO: 3 bao gdm thé, loai, va/hodc chén & mot hodc nhidu
(v du, mot vai) vi tri. Theo mot khia canh, s6 thé, loai bo va/hodc chén axit amin vao trinh
tu clia axit amin 75 dén 414 néu & SEQ ID NO: 3 13 1én dén 10, vi du, 1,2,3,4,5,6,8, 9,
hodc 10.

Ving lién két

Theo mdt phuong &n, sang ché con @& cap dén ving lién két CBM1 ¢6 twong ddng
trinh tu v6i axit amin 1 dén 37 néu & SEQ ID NO: 3 bing it nhat 75%, vi du, it nhat 80%,
it nhét 85%, it nhat 90%, it nht 91%, it nhit 92%, it nhit 93%, it nhat 94%, it nhét 95%,
it nhat 96%, it nhét 97%, it nhat 98%, it nhit 99%, hodc 100%. Theo mét khia canh, ving
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lién két CBM1 bao gé)m trinh ty axit amin ma khac biét dén 10 axit amin, vi dy, 1, 2, 3, 4,

5,6,7,8,9, hoic 10, so v6i axit amin 1 dén 37 néu & SEQ ID NO: 3.

Ving lién két CBM1 tét hon 1a bao gdm hozc gdm axit amin 1 dén 37 néu & SEQ
ID NO: 3 hogc bién thé alen ctia ching; hoic 12 doan ctia chiing ¢6 hoat tinh lién két CBML1.

Theo phuong 4n khéc, séng ché con d& cap dén ving lién két CBM1 duge ma hoa
bdi polynucleotit ma lai duéi diéu kién nghiém ngit rat thip, didu kién nghiém ngat thip,
céc didu kién nghiém ngit trung binh, cac diéu kién nghiém ngit trung binh-cao, céc didu
kién nghiém nggt cao, hodc cac didu kién nghiém ngat rit cao (nhu xac dinh & trén) vdi (i)
nucleotit 1 @n 111 néu & SEQ ID NO: 1, (ii) trinh tu cADN cua ching, hodc (iii) phan bd

sung chiéu dai ddy du néu & (i) hoic (i) (Sambrook va cng su, 1989, trudc ddy).

Theo phuong 4n khéc, sing ché con dé cap dén ving lién két CBMI dugc ma héa
bdi polynucleotit c6 twong ddng trinh ty véi nucleotit 1 dén 111 néu ¢ SEQ ID NO: 1 bing
it nhét 75%, vi du, it nht 80%, it nhit 85%, it nhit 90%, it nhat 91%, it nhat 92%, it nhét
93%, it nhét 94%, it nhit 95%, it nhit 96%, it nhét 97%, it nhat 98%, it nhat 99%, hodc
100%.

Polynucleotit ma hoa vung lién két CBMI tét hon 12 bao gdm hodc gdm nucleotit 1

dén 111 néu & SEQ ID NO: 1.

Theo phuong &n khéc, sang ché con d& cép dén cac bién thé ving lién két CBM1
ctia axit amin 1 dén 37 néu & SEQ ID NO: 3 bao gém thé, loai, va/hodc chén & mot hodc
nhidu (vi du, mot vai) vi tri. Theo mot khia canh, s6 lugng thé, loai bé va/hodc chén axit
amin dugc dua vao trinh ty cua axit amin 1 dén 37 néu & SEQ ID NO: 3 1a Ién dén 10, vi

du, 1,2,3,4,5,6,8,9, hodc 10.

Ving xuc tac lién két hoat dong véi ving lién két CBM1 c¢6 thé 1a tir hydrolaza,
isomeraza, ligaza, lyaza, oxidoreductaza, hodc transferaza, vi du, aminopeptidaza,
amylaza, carbohydraza, carboxypeptidaza, catalaza, xenlobiohydrolaza, xenlulaza,
chitinaza, cutinaza, xyclodextrin glycosyltransferaza, deoxyribonucleaza, endoglucanaza,
esteraza, alpha-galactosidaza, beta-galactosidaza, glucoamylaza, alpha-glucosidaza, beta-

glucosidaza, invertaza, laccaza, lipaza, mannosidaza, mutanaza, oxidaza, enzym
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pectinolytic, peroxidaza, phytaza, polyphenoloxidaza, enzym phan giai protein,
ribonucleaza, transglutaminaza, xylanaza, hodc beta-xylosidaza. Polynucleotit ma hoa

viing xuc tac ¢6 thé thu dugce tir bét ky nhan so, nhan thyc, hodc ngudn khéc.
Polynucleotit

Séang ché con d& cap dén polynucleotit ma héa polypeptit, ving xuc téc, hodc ving
lién két CBMI1 theo sang ché, nhu dugc mo ta & day. Theo mdt khia canh, polynucleotit

ma hoéa polypeptit, ving xtic tic, hodc ving lién két CBM1 theo sang ché dugc phan 1ap.

K§ thuit dugc dung dé phan 1ap hoic tich dong polynucleotit 1a da biét trong linh
vuc va bao gdm phan lap tir ADN bd gen hodc cADN, hodc két hop cua chiing. Viéc tach
dong polynucleotit tr ADN bd gen ¢6 thé bi tac dong, vi du, bang cach sit dung phén Gng
chudi polymeraza (PCR) da biét hodc sang loc khang thé cia thu vién biéu hién dé phat
hién doan ADN duogc tdch dong véi cac dAu hiéu cAu tric chung. Xem, v dy, Innis va cdng
sw, 1990, PCR: A Guide to Methods and Application, Academic Press, New York. Quy
trinh khuéch dai axit nucleic khac nhu phan ting chudi ligaza (LCR), phién ma hoat hoa
budc thit (LAT) va khuéch dai trén co s polynucleotit NASBA) ¢6 thé duogc st dung.
Polynucleotit co thé dugc tach dong ti ching cua Talaromyces, Chaetomium, hodc
Sordaria, hodc sinh vat lién quan va do do, vi duy, co thé 13 c4c bién thé alen hodc loai cua

polypeptit ma hoa ving cia polynucleotit.

Cai bién cta polynucleotit ma héa polypeptit theo sang ché ¢6 thé 1a cin dé tong
hop polypeptit co ban tuong ty v6i polypeptit. Thuat nglt "co ban tuwong tu" voi polypeptit
d8 cap dén dang khong xay ra trong tu nhién cua polypeptit. Polypeptit nay co thé khac
biét theo mot sb cach dugc thiét ké gen so véi polypeptit duge phén 14p tir ngudn ty nhién
ctia n6, vi dy, cac bién thé ma khéc nhau v& hoat tinh dic hiéu, tinh n dinh nhiét, t6i uu
pH, hodc tuong tu. Cac bién thé c6 thé dugc ciu tric trén co s polynucleotit dugc thé hién
la polypeptit chin mudi ma hoa trinh tv néu & SEQ ID NO: 1, 6 hodc 11, hodc trinh tu
cADN cta chiing, v du, dudi trinh ty ctia chung, va/hodc b'ﬁmg cach dua vao thé nucleotit
ma khong tao rat hay dbi vé trinh ty axit amin cia polypeptit, nhung twong tmg véi viée
st dung bd ba ma hda ca sinh vét chu nhim dé tao ra enzym, hodc bang cach dua vao thé

nucleotit ma c6 thé tao ra tang dén trinh ty axit amin khac nhau. D4i v6i m6 ta chung vé
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thé nucleotit, xem,vi du, Ford va céng su, 1991, Protein Expression and Purification 2: 95-

107.
CAu truc axit nucleic

Sang ché con dé cap dén cac chu tric axit nucleic bao gdm polynucleotit theo séng
ché lién két hoat dong v6i mot hodc nhiéu trinh ty d6i ching ma dinh huéng biéu hién cua
trinh tu ma hoa trong té bao chii thich hop duéi cac diéu kién thich hop véi trinh tu déi

ching.

Polynucleotit c6 thé dugc thao tac theo nhidu cach dé tao ra biéu hién polypeptit.
Thao tac polynucleotit truéce khi chén vao vecto ¢ thé 12 mong mudn hoic can thiét phu
thudc vao vecto biéu hién. Cac k§ thuat dé bién d6i polynucleotit st dung phuong phép

ADN tai td hop 1a da biét trong linh vuec.

Trinh tu dbi chimg c6 thé 14 ving ting cudng, polynucleotit ma dugc nhan dién boi
té bao chu dé biéu hién polynucleotit ma hda polypeptit theo sang ché. Ving ting cuong
bao gdm trinh ty ddi chiing phién ma ma trung gian biéu hién cua polypeptit. Ving ting
cudng c6 thé 1a bit ky polynucleotit ma thé hién hoat tinh phién ma trong té bao chu bao
gdm ving ting cuong dot bién, cit cut, va lai, va c6 thé thu dugc tir gen ma hoa polypeptit

ngoai bao hogc ndi bao hodc 1a trong dong hodc khéc loai véi té bao chu.

Céc vi du cua thich hgp ving tdng cuong dé dinh hudng phién ma cua cc cu tric
axit nucleic theo sang ché trong t& bao chi vi khuén 1a ving ting cudng thu duge tir gen
alpha-amylaza Bacillus amyloliquefaciens (amyQ), gen alpha-amylaza Bacillus
licheniformis (amyL), gen penixillinaza Bacillus licheniformis (penP), gen maltogenic
amylaza Bacillus stearothermophilus (amyM), gen levansucraza Bacillus subtilis (sacB),
Bacillus subtilis xylA va gen xylB, gen Bacillus thuringiensis cryllI4 (Agaisse va Lereclus,
1994, Molecular Microbiology 13: 97-107), ving tang cudng E. coli lac operon, E. coli trc
(Egon va céng sw, 1988, Gene 69: 301-315), gen agaraza Streptonyces coelicolor (dagA),
va gen beta-lactamaza nhén so (Villa-Kamaroff va céng su, 1978, Proc. Natl. Acad. Sci.
USA 75: 3727-3731), ciing nhu viing ting cudng tac (DeBoer va cdng sw, 1983, Proc. Natl.
Acad. Sci. USA 80: 21-25). Céc ving ting cudng khac duge mo ta trong "Useful proteins

-37-



31471

from recombinant bacteria" trong Gilbert va céng su, 1980, Scientific American 242: 74-
94; va trong Sambrook va céng su, 1989, trudce ddy. Cac vi du cua ving ting cudng doi

duoc boc 16 trong WO 99/43835.

Céc vi du cta thich hop ving ting cudng dé dinh huéng phién ma cua céc cAu tric
axit nucleic theo sang ché trong t& bao chii nAm dang soi 1a ving tdng cudng thu duge tir
gen ddi v6i or Aspergillus nidulansaxetamidaza, alpha-amylaza trung tinh Aspergillus
niger, alpha-amylaza 6n dinh axit Aspergillus niger, Aspergillus niger hodc Aspergillus
awamori glucoamylaza (glad), Aspergillus oryzae TAKA amylaza, proteaza kiém
Aspergillus oryzae, Aspergillus oryzae trioza phosphatisomeraza, proteaza gidng trypsin
Fusarium oxysporum (WO 96/00787), Fusarium venenatum amyloglucosidaza (WO
00/56900), Fusarium venenatum Daria (WO 00/56900), Fusarium venenatum Quinn (WO
00/56900), Rhizomucor miehei lipaza, Rhizomucor miehei aspartic proteinaza,
Trichoderma reesei beta-glucosidaza, Trichoderma reeseixenlobiohydrolaza I,
Trichoderma reeseixenlobiohydrolaza II, Trichoderma reesei endoglucanaza I,
Trichoderma reesei endoglucanaza 11, Trichoderma reesei endoglucanaza III,
Trichoderma reesei endoglucanaza V, Trichoderma reeseixylanaza I, Trichoderma
reeseixylanazaIl, Trichoderma reeseixylanaza IIl, Trichoderma reesei beta-xylosidaza, va
yéu t6 kéo dai dich ma Trichoderma reesei, cling nhu ving tang cuong NA2-tpi (vung khoi
dong duoc bién ddi tir gen alpha-amylaza trung tinh Aspergillus trong d6 ving dan dau
khéong dich ma dugc thay bing ving dan d4u khong dich ma tr gen Aspergillus trioza
phosphatisomeraza; cac vi du khong giéi han bao gbm ving khéi dong duge bién dbi tir
gen alpha-amylaza trung tinh 4Aspergillus niger trong d6 vung dan dau khong dich ma duoc
thay bang ving din dau khong dich ma tir Aspergillus nidulans hodc gen Aspergillus
oryzae trioza phosphatisomeraza); va vung ting cuong dot bién, cét cut, va lai ctia chung.

Cac vung ting cuong khac duge mo ta trong Sang ché M¥ s6 6,011,147.

Trong vat chu nidm men, ving ting cudng hitu dung thu dugc tir gen déi véi
Saccharomyces cerevisiae enolaza (ENO-1), Saccharomyces cerevisiae galactokinaza
(GAL1), Saccharomyces cerevisiae dehydrogenaza rugu/glyxeraldehyt-3-phosphat
dehydrogenaza  (ADH1,  ADH2/GAP),  Saccharomyces  cerevisiage  trioza

phosphatisomeraza (TPI), Saccharomyces cerevisiae metallothionein (CUP1), va

-38-



31471

Saccharomyces cerevisiae 3-phosphoglyxerat kinaza. Cic vung téng cuong hitu dung khac

cho té bao chii nAm men dugc md ta boi Romanos va céng su, 1992, Yeast 8: 423-488.

Trinh ty d6i ching con c6 thé 14 trinh tu két thic phién ma, ma dugce nhan dién boi
té bao chu dé két thac phién mi. Trinh tu két thuc lién két hoat dong véi dau 3' cua
polynucleotit ma héa polypeptit. Trinh tu két thuc bat ky ma c6 chirc ning trong té bao chu

c6 thé duge st dung trong sang ché.

Trinh tu két thic dugc wu tién cho té bao chu vi khuén thu duge tir gen dbi véi
Bacillus clausii alkaline proteaza (aprH), Bacillus licheniformis alpha-amylaza (amyL), va

Escherichia coli ARN ribosom (r7nB).

Trinh tu két thic duoc wu tién cho t& bao chit nAm dang sgi thu duge tir gen dbi voi
Aspergillus nidulansaxetamidaza, Aspergillus nidulans anthranilate synthaza, Aspergillus
niger glucoamylaza, Aspergillus niger alpha-glucosidaza, Aspergillus oryzae TAKA
amylaza, proteaza giéng trypsin Fusarium oxysporum, Trichoderma reesei beta-
glucosidaza, Trichoderma reeseixenlobiohydrolaza I, Trichoderma
reeseixenlobiohydrolaza I, Trichoderma reesei endoglucanaza I, Trichoderma reesei
endoglucanaza II, Trichoderma reesei endoglucanaza III, Trichoderma reesei
endoglucanaza V, Trichoderma reeseixylanaza 1, Trichoderma reeseixylanaza 1II,
Trichoderma reeseixylanaza Ill, Trichoderma reesei beta-xylosidaza, va yéu t6 kéo dai

dich ma Trichoderma reesei.

Trinh ty két thuc dugce uu tién cho té bao chi nAm men thu duoc tir gen dbi véi
Saccharomyces cerevisiae enolaza, Saccharomyces cerevisiae cytochrome C (CYC1), va
Saccharomyces cerevisiae glyxeraldehyt-3-phosphat dehydrogenaza. Trinh tu két thic hitu

dung khac cho t€ bao chil nam men dugc mo ta bdi Romanos va cdng su, 1992, trudc day.

~ Trinh ty dbi chimg con c6 thé 1 ving dn dinh mARN xudi dong cua ving ting

cudng va ngugce dong cla trinh ty ma hoa clia gen ma lam téng biéu hién cta gen.

Céc vi du ctia ving 6n dinh mARN thich hop thu duoc tir gen Bacillus thuringiensis
cryIlIA (WO 94/25612) va gen Bacillus subtilis SP82 (Hue va cong su, 1995, Journal of
Bacteriology 177: 3465-3471).
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Trinh ty ddi chimg con c6 thé 13 trinh ty din dAu, ving khong dich ma cia mARN
ma quan trong cho dich ma béi té bao chil. Trinh ty din dau lién két hoat dong vai dau 5'
cta polynucleotit ma hoéa polypeptit. Trinh ty dan d4u bit ky ma c6 chiic ning trong té bao

chu ¢6 thé dugce sir dung.

Trinh tu dAn dau dugc wu tién cho té bao chu nim dang soi thu dugc tir gen dbi véi

Aspergillus oryzae TAKA amylaza va Aspergillus nidulans trioza phosphatisomeraza.

Trinh tu din dAu thich hop cho té bao chi ndm men thu dugc tir gen d6i véi
Saccharomyces  cerevisiae enolaza (ENO-1), Saccharomyces cerevisiae  3-
phosphoglyxerat kinaza, yéu t& alpha Saccharomyces cerevisiae, va Saccharomyces

cerevisiae dehydrogenaza rugu/glyxeraldehyt-3-phosphat dehydrogenaza (ADH2/GAP).

Trinh tu dbi chimg con ¢6 thé 12 trinh ty polyadenyl hoa, trinh ty lién két hoat dong
v6i ddu 3' cia polynucleotit va, khi dugc phién ma, dugc nhén dién boi té bao chu 1a tin
hiéu @& thém gbc polyadenosin vao mARN dugc phién ma. Bit ky trinh tw polyadenyl hoa

ma c¢6 chirc ndng trong te bao chu co thé dugc sir dung.

Trinh ty polyadenyl hoa dugc vu tién cho té bao chu ndm dang so¢i thu dugc tir gen
d6i v6i Aspergillus nidulans anthranilate synthaza, Aspergillus niger glucoamylaza,
Aspergillus niger alpha-glucosidazadspergillus oryzae TAKA amylaza, va proteaza

gidngtrypsin Fusarium oxysporum.

Trinh tu polyadenyl hoa hitu dung cho t& bao chu ndm men duge mo ta béi Guo va

Sherman, 1995, Mol. Cellular Biol. 15: 5983-5990.

Trinh tu d8i ching con ¢6 thé 1 viing ma héa peptit tin hiéu ma ma hoa peptit tin
hiéu lién két v6i du N ctia polypeptit va dinh hudng polypeptit vao con dudng kich thich
bai tiét cia té bao. Dau 5' cua trinh tuy ma héa cia polynucleotit co thé tu n6 chua trinh tu
ma héa peptit tin hié¢u lién két tu nhién trong khung doc dich ma v&i doan cua trinh ty ma
héa ma ma hoa polypeptit. Tuy y, du 5' cta trinh tw ma hoa c6 thé bao gdm trinh ty ma
hoa peptit tin hiéu ma la ddi vé6i trinh tu ma hoa. Peptit tin hiéu la ma hoa trinh tw ¢6 thé
cAn thiét trong d6 trinh ty ma héa khong chira mét cach tu nhién trinh ty ma hoa peptit tin

hiéu. Ty y, peptit tin hiéu la ma héa trinh ty c6 thé thay thé don gian peptit tin hiéu ty
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nhién ma héa trinh tuy dé ting cudng sy bai tiét caa polypeptit. Tuy nhién, bét ky trinh tu
ma hoa peptit tin hi€u ma dinh huéng polypeptit duoc biéu hién vao con duong kich thich

bai tiét cia t€ bao chu c6 thé duoc sir dung.

Trinh ty m3 hoa peptit tin hi€u hiéu qua cho té bao chu vi khudn 12 trinh tu ma héa
peptit tin hi¢u thu dugc tir gen dbi véi Bacillus NCIB 11837 maltogenic amylaza, Bacillus
licheniformis ~ subtilisin,  Bacillus  licheniformis  beta-lactamaza,  Bacillus
stearothermophilus alpha-amylaza, proteaza trung tinh Bacillus stearothermophilus (nprT,
nprS, nprM), va Bacillus subtilis prsA. Peptit tin hi¢u khac dugc md ta bdi Simonen va

Palva, 1993, Microbiological Reviews 57: 109-137.

Trinh tu ma hoa peptit tin hiéu hi¢u qua cho té bao chi ndm dang soi 1a trinh tw ma
héa peptit tin hi€u thu dugc tir gen d6i v6i amylaza trung tinh Aspergillus niger, Aspergillus
niger glucoamylaza, Aspergillus oryzae TAKA amylaza, Humicola insolens xenlulaza,
Humicola insolens endoglucanaza V, Humicola lanuginosa lipaza, va Rhizomucor miehei

aspartic proteinaza.

Céc peptit tin hiéu hiéu qué cho t€ bao chii nam men thu dugc tir gen d6i véi yeu t6
alpha Saccharomyces cerevisiae va Saccharomyces cerevisiae invertaza. Céc trinh tu ma

héa peptit tin hiéu hitu dung khac dugc md ta boi Romanos va cong sw, 1992, trudce day.

Trinh tu di ching c¢6 thé con 14 tién peptit ma hoéa trinh ty ma ma hoa tién peptit
ndm & ddu N cta polypeptit. Polypeptit tao thanh duogc goi la tidn enzym hoic tién
polypeptit (hodc tidn enzym trong mét sd trudng hop). Tién polypeptit thuong bét hoat va
c¢6 thé chuyén thanh polypeptit hoat tinh bing cach phan cit xtic tic hodc tw xuc téc tién
peptit tir tién polypeptit. Tién peptit ma héa trinh tu c6 thé thu dugc tir gen d6i v6i Bacillus
subtilis alkaline proteaza (aprE), Bacillus subtilis neutral proteaza (nprT), Myceliophthora
thermophila laccaza (WO 95/33836), Rhizomucor miehei aspartic proteinaza, va yéu tb

alpha Saccharomyces cerevisiae.

Trong d6 ca peptit tin hiéu va trinh ty propeptit c6 mit, trinh tu propeptit dugc dat
canh diu N cua polypeptit va trinh tu peptit tin hi¢u duoc dit canh dau N cua trinh tu
propeptit.
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C6 thé con mong mudn dé thém trinh tu didu bién ma didu bién biéu hién cta
polypeptit so v6i su phat trién cia t& bao chu. Cac vi du cia trinh ty diéu bién 13 c4c trinh
ty mataora biéu hién gen dugc md hodc dong dap tng kich thich héa hoc hodc vt ly, bao
gdm sy ¢6 mit ctia hop chét didu bién bat ky. Trinh ty diéu bién trong hé nhan so bao gbm
hé thao tac lac, tac, va trp. Trong ndm men, hé ADH2 hoic hé GALI ¢6 thé dugc su dung.
Trong ndm dang soi, ving ting cudng Aspergillus niger glucoamylaza, ving ting cuong
Aspergillus oryzae TAKA alpha-amylaza, va ving ting cuong Aspergillus oryzae
glucoamylaza, ving tang cudng Trichoderma reeseixenlobiohydrolaza I, va vung tang
cuong Trichoderma reeseixenlobiohydrolaza II ¢o thé duoc stir dung. Cac vi du khéc cua
trinh tu diéu bién 1 cac trinh ty ma cho phép khuéch dai gen. Trong hé nhan thyc, trinh ty
didu bién nay bao gébm gen dihydrofolatreductaza ma khuéch dai véi sy c6 mit cla
metotrexat, va gen metallothionein ma khuéch dai v6i kim loai ning. Trong céc trudng hop

nay, polynucleotit ma hoa polypeptit co th8 lién két hoat dong véi trinh tw diéu bién.
Vecto biéu hién

Séang ché con dé cap dén vecto biéu hién tai tb hop bao gdm polynucleotit theo séng
ché, viung tdng cudng, va tin hiéu két thtc phién ma va dich ma. Cac nucleotit khac nhau
va trinh tu ddi chimg c6 thé duoc ndi véi nhau dé tao ra vecto bidu hién tai t6 hgp ma co
thé bao gdbm mot hodc nhiéu vi tri t6i han thich hop dé cho phép chén hoic thé polynucleotit
ma hoa polypeptit & vi tri ndy. Tuy ¥, polynucleotit c6 thé dugc biéu hién bang cach chén
polynucleotit hodc cAu trtc axit nucleic bao gdm polynucleotit vao vecto thich hgp dé bidu
hién. Khi tao ra vecto biéu hién, trinh ty m& hoa duogc bd tri trong vecto sao cho trinh ty

ma hoa lién két hoat dong voi trinh tw di ching thich hop dé biéu hién,

Vecto biéu hién tai tb hop ¢6 thé 1a bét ky vecto (vi dy, plasmit hodc virut) ma trai
qua mot cach thich hop qué trinh ADN tai t6 hop va c¢6 thé mang khoéng biéu hién
polynucleotit. Viéc lya chon vecto thudng s& phu thudce vao kha nang twong hop ctia vecto

v6i té bao chit ma vecto duge dua vao. Vecto c6 thé plasmit tuyén tinh hodc vong kin.

Vecto ¢6 thé 1a vecto sao chép tu quan, fizc la, vecto ma ton tai 1a thé ngoai nhiém
sac thé, sao chép ctia n6 ma ddc 1ap véi sao chép nhiém sdc thé, vi du, plasmit, yéu to ngoai

nhiém sic thé, nhiém sic thé mini, hodc nhiém sdc thé nhan tao. Vecto c6 thé bao gdm bt
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ky phuong tién dé dam bao tu sao chép. Tuy ¥, vecto c6 thé 1a vec toma, khi dugc dua vao
té bao chii, dugc tich hop vao bd gen va sao chép cling nhau véi (cac) nhiém sdc thé ma n6
duogc tich hop vao d6. Ngoai ra, vecto don hodc plasmit hodc hai hodc nhiéu vecto hoic
plasmit ma cing chira téng s6 ADN dugc dua vao b gen cua té bao chu, hoic gen nhay,

c¢6 thé duge sit dung.

T6t hon 1a vecto bao gdm mét hoic nhiéu chit danh déu chon loc ma cho phép lua
chon dé dang té bao duoc bién nap, chuyén nap, tai nap, hodc twong tu. Chét danh diu chon
loc 1a gen sén phém ma d& xuét stc khang bioxit hodc virut, strc khang kim loai ndng, tinh

nguyén dudng d6i véi dinh dudng thu dong, va tuong ty.

Céac vi du cta chit danh d4u chon loc vi khudn 13 gen Bacillus licheniformis hodc
Bacillus subtilis dal, hoic chit danh dAu ma tao ra suc khang khang sinh nhu ampixillin,
chloramphenicol, kanamyxin, neomyxin, spectinomyxin, hodc khéng tetraxyclin. Chét
danh d4u thich hop cho té bao chii nAm men bao gbm, nhung khong giéi han &, ADE2,
HIS3, LEU2, LYS2, MET3, TRP1, va URA3. Chit danh ddu chon loc dé dung trong té
bao chi nidm dang sgi bao gbébm, nhung khong gi6i han &, aded
(phosphoribosylaminoimidazol-sucxinocarboxamit synthaza), adeB (phosphoribosyl-
aminoimidazol synthaza), amdS (axetamidaza), argB (ornithin carbamoyltransferaza), bar
(phosphinothrixin axetyltransferaza), iph (hygromyxin phosphotransferaza), niaD (nitrat
reductaza), pyrG (orotidin-5'-phosphat decarboxylaza), sC (sulfat adeﬁyltransferaza), va
trpC (anthranilat synthaza), cling nhu twong duwong ciia chung. Dugc uvu tién dé dung trong
t& bao Aspergillus 1a gen Aspergillus nidulans hodc Aspergillus oryzae amdS va pyrG va
gen Streptomyces hygroscopicus bar . Pugc uu tién dé dung trong té bao Trichoderma 1a

gen adeA, adeB, amdsS, hph, va pyrG.

Chét d4anh dau chon loc c6 thé 13 hé chit danh diu chon loc kép nhu dugc md ta
trong WO 2010/039889. Theo mdt khia canh, chét danh ddu chon loc kép 1a hé chét danh
déu chon loc kép hph-tk.

Vecto t6t hon 12 bao gdm (céc) yéu t6 ma cho phép tich hgp vecto vao b gen clia

té bao chi hodc sao chép tu quan cua vecto trong t€ bao doc 14p v6i bo gen.
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Pé tich hop vao bd gen té bao chi, vecto ¢6 thé ndm trén trinh tu cta polynucleotit
ma hoa polypeptit hodc yéu t bat ky khéc cua vecto dé tich hop vao bd gen bang cach tai
t6 hop cung loai hodc khac loai. Tuy ¥, vecto ¢6 thé con chira polynucleotit dé dinh huéng
tich hop bang cach tai td hop cling loai vao bd gen clia té bao chu ¢ (cac) vi tri chinh xé4c
trong (c4c) nhiém sic thé. D& lam tang kha ning tich hgp & vi tri chinh xéc, cac yéu t6 tich
hop cin chira du sé axit nucleic, nhu 100 dén 10,000 cap bazo, 400 dén 10,000 cédp bazo,
va 800 dén 10,000 cdp bazo, ma cé mic df twong déng trinh tu cao véi trinh tu dich twong
ng dé ting cudng kha ning cula tai td hop cling loai. Céc yéu t6 tich hop c6 thé 12 bat ky
trinh tw ma cung loai véi trinh ty dich trong bo gen cia té bao chu. Ngoai ra, yéu td tich
hop c6 thé 1a polynucleotit khong ma hoéa hodc ma héa. Mat khac, vecto ¢o thé dugc tich

hop vao bd gen ctia té bao chu bang cach tai t6 hgp khong cung loai.

Dé sao chép tu quan, vecto co thé con bao gdm gbc sao chép cho phép vecto sao
chép tu quan trong té bao chu yéu cau. Gbc sao chép c6 thé 13 bt ky ban mAu plasmit trung
gian sao chép tu quan ma thyc hién chirc nang trong té bao. Thuat ngit "gdc sao chép" hodc
"ban miu plasmit" nghia 13 polynucleotit ma cho phép plasmit hodc vecto sao chép trong

co thé.

Céc vi du ctia gbe sao chép vi khuan 13 gbc sao chép clia plasmit pBR322, pUC19,
pACYC177, va pACYC184 cho phép sao chép trong E. coli, va pUB110, pE194,
pTA1060, va pAMB1 cho phép sao chép trong Bacillus.

Céc vi du cua goc sao chép dé dung trong t€ bao chit nam men la 2 micron goc sao

chép, ARS1, ARS4, két hop ctia ARS1 va CEN3, va két hop ciia ARS4 va CENG.

Céc vi du ctia gbc sao chép hitu dung trong té bao nAm dang s¢i 1a AMA1 va ANSI
(Gems va cong sw, 1991, Gene 98: 61-67; Cullen va cong su, 1987, Nucleic Acids Res. 15:
9163-9175; WO 00/24883). Viéc phan lap gen AMAI va cAu tric plasmit hodc vecto chira
gen c6 thé duge thuc hién theo phuong phap dugce boc 16 trong WO 00/24883.

Nhiéu hon mot ban sao cua polynucleotit theo sang ché c6 thé duoc chén vao té bao
chu dé 1am tang su tao ra polypeptit. Tang s6 lugng ban sao cua polynucleotit ¢d thé thu

dugc bing cach tich hop it nhit mot ban sao bd sung ctia trinh ty vao b gen té bao chu
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ho#c bang cach bao gom gen danh du chon loc khuéch dai dugc véi polynucleotit trong
d6 té bao chira ban sao khuéch dai cia gen danh dau chon loc, va nho do cac ban sao bd
sung cua polynucleotit, c6 thé dugc chon bang cach nudi cay t& bao voi sy 6 mit clia chét

loc choc thich hop.

Quy trinh ding dé budc thic cac yéu té duoc mo ta & trén d8 cAu trac vecto biéu
hién tai td hop theo sang ché 13 da biét ddi véi chuyén gia trong linh vuc (xem,vf duy,

Sambrook va cong sw, 1989, trudc day).
Té bao chu

Sang ché con d& cap dén té bao chu tai td hop, bao gdm polynucleotit theo séng ché
lién két hoat dong v6i mot hodc nhidu trinh ty d6i ching ma nhim dén viéc san xuét
polypeptit theo sang ché. CAu triic hodc vecto bao gdm polynucleotit duge dua vao té bao
chii sao cho céu tric hodc vecto duoc duy tri 1a chét tich hop nhiém sic thé hoic 1a vecto
ngoai nhidm sic thé tu sao chép nhu md ta trudc day. Thult ngr "té bao chi" bao gém thé
hé con céi bat ky ciia té bao b6 me ma khong gidng vai té bao bb me do dot bién ma tao ra
sao trong qua trinh chép. Viéc lya chon t& bao chu s& dén muc cao phu thudc vao gen ma

héa polypeptit va ngudn cua no.

Té bao chii c6 thé 12 té bao bat ky hitu dung trong viéc san xudt tai td hop polypeptit

theo sang ché, vi du, nhan so hodc nhan thuc.

Té bao chii nhan so ¢6 thé 1a bat ky vi khudn Gram duong hodc Gram 4m. Vi khudn
Gram duong bao gém, nhung khong gi6i han 6, Bacillus, Clostridium, Enterococcus,
Geobacillus, Lactobacillus, Lactococcus, Oceanobacillus, Staphylococcus, Streptococcus,
va Streptomyces. Vi khudn Gram am bao gém, nhung khong gi6i han &, Campylobacter,
E. coli, Flavobacterium, Fusobacterium, Helicobacter, Ilyobacter, Neisseria,

Pseudomonas, Salmonella, va Ureaplasma.

Té bao chu vi khuan c6 thé 13 t& bao Bacillus bt ky bao gdm, nhung khong gisi han
&, té bao Bacillus alkalophilus, Bacillus amyloliquefaciens, Bacillus brevis, Bacillus

circulans, Bacillus clausii, Bacillus coagulans, Bacillus firmus, Bacillus lautus, Bacillus
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lentus, Bacillus licheniformis, Bacillus megaterium, Bacillus pumilus, Bacillus

stearothermophilus, Bacillus subtilis, va Bacillus thuringiensis.

Té bao chu vi khudn c6 thé con 13 bat ky té bao Streptococcus bao gbm, nhung
khong gidi han &, té bao Streptococcus equisimilis, Streptococcus pyogenes, Streptococcus

uberis, va Streptococcus equi subsp. Zooepidemicus.

Té bao chi vi khudn c6 thé con 12 bat ky té bao Streptomyces bao gbm, nhung khong
gidi han ¢, té bao Streptomyces achromogenes, Streptomyces avermitilis,Streptomyces

coelicolor, Streptomyces griseus, va Streptomyces lividans.

Viéc dua ADN vao té bao Bacillus ¢6 th& bi tac dong bdi bién nap thé nguyén sinh
(xem,vi du, Chang va Cohen, 1979, Mol. Gen. Genet. 168: 111-1 15),bién nap té bao co kha
ning (xem,vi du, Young va Spizizen, 1961, J. Bacteriol. 81: 823-829, hodc Dubnau va
Davidoff-Abelson, 1971, J Mol. Biol. 56: 209-221), dién di (xem,vi du, Shigekawa va
Dower, 1988, Biotechniques 6: 742-751), hodc lién hop (xem,vi du, Koehler va Thorne,
1987, J. Bacteriol. 169: 5271-5278). Viéc dua ADN vio té bao E. coli ¢6 thé bj téc dong
b&i bién nap thé nguyén sinh (xem,vi dy, Hanahan, 1983, J. Mol. Biol. 166: 557-5 80) hodc
dién di (xem,vi du, Dower va cdng su, 1988, Nucleic Acids Res. 16: 6127-6145). Viéc dua
ADN vao té bao Streptomyces bi tac dong bodi bién nap thé nguyén sinh, dién di (xem,v/
du, Gong va céng suw, 2004, Folia Microbiol. (Praha) 49: 399-405), lién hop (xem,vi du,
Mazodier va céng sw, 1989, J. Bacteriol. 171: 3583-3585), hodc tai nap (xem,vi du, Burke
va cong sw, 2001, Proc. Natl. Acad. Sci. USA 98: 6289-6294). Viéc dua ADN vao té bao
Pseudomonas c6 thé bi tic dong béng dién di (xem,vi du, Choi va cong su, 2006, J.
Microbiol. Metods 64: 391-397) hoic lién hop (xem,vi du, Pinedo va Smets, 2005, Appl.
Environ. Microbiol. 71: 51-57). Viéc dua ADN vao té bao Streptococcus ¢6 thé bi tac dong
bing kha ning tw nhién (xem,v{ du, Perry va Kuramitsu, 1981, Infect. Immun. 32: 1295-
1297), bién nap thé nguyén sinh (xem,vi du, Catt va Jollick, 1991, Microbios 68: 189-207),
dién di (xem,vi du, Buckley va cong suw, 1999, Appl. Environ. Microbiol. 65: 3800-3804),
hoic lién hop (xem,vi du, Clewell, 1981, Microbiol. Rev. 45: 409-436). Tuy nhién, phuong
phap bat ky da biét trong linh vuc @8 dua ADN vao té bao chu c6 thé duge st dung.
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Té& bao chu c6 thé con 13 t€ bao nhan thuc, nhu t€ bao clia dong vat cd vu, con trung,

cay, hodc nam.

Té bao chi ¢6 thé 14 t& bao ndm. "NAm" nhu dugc sir dung & day bao gdm phyla
Ascomycota, Basidiomycota, Chytridiomycota, va Zygomycota cling nhu Oomycota va tat
c4 nim bét toan (nhu xac dinh bdi Hawksworth va cdng suw, In, Ainsworth and Bisby's
Dictionary of The Fungi, tai ban lan thtr 8, 1995, CAB International, University Press,
Cambridge, UK).

Té& bao cht ndm c6 thé 13 té& bao cht nAm men. "Ndm men" nhu dugc st dung & day
bao gdm nidm men ascosporogenous (Endomycetales), ndm men basidiosporogenous, va
nidm men thudc Fungi Imperfecti (Blastomycetes). Do viéc phan loai nidm men c6 thé thay
dbi trong twong lai, nham muc dich ctia sang ché, ndm men c6 thé duge xac dinh nhu duoc
mo ta trong Biology and Activities of Yeast (Skinner, Passmore, va Davenport, editors, Soc.

App. Bacteriol. Symposium Series No. 9, 1980).

Té bao chit nAm men c6 thé 13 té bao Candida, Hansenula, Kluyveromyces, Pichia,
Saccharomyces, Schizosaccharomyces, hodc Yarrowia, nhu Kluyveromyces lactis,
Saccharomyces carlsbergensis, Saccharomyces cerevisiae, Saccharomyces diastaticus,
Saccharomyces douglasii, Saccharomyces kluyveri, Saccharomyces norbensis,

Saccharomyces oviformis, hodc Yarrowia lipolytica.

Té bao chi ndm c6 thé 1a té bao ndm dang soi. "N4m dang s¢i" bao gdm tt ca cac
dang soi clia phan ho Eumycota va Oomycota (nhu xac dinh boi Hawksworth va cong s,
1995, trude day). Nam dang soi thudng dc trung béi thanh hé soi gdm chitin, xenluloza,
glucan, chitosan, mannan, va polysaccarit phirc khac. Phat trién sinh dudng 1 bang cach
kéo dai sgi ndm va chuyén héa cacbon 12 wa khi bit bude. Nguoc lai, phét trién sinh dudng
b&i nAm men nhu Saccharomyces cerevisiae 1a bang cach tao bot tdn don bao va chuyén

hoa cacbon co thé 1a 1én men.

Té bao chii ndm dang soi c6 thé 1a té bao Acremonium, Aspergillus, Aureobasidium,
Bjerkandera, ~Ceriporiopsis, Chrysosporium, Coprinus, Coriolus, Cryptococcus,

Filibasidium,  Fusarium, Humicola, —Magnaporthe, — Mucor,  Myceliophthora,
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Neocallimastix, Neurospora, Paecilomyces, Penicillium, Phanerochaete, Phlebia,
Piromyces,  Pleurotus,  Schizophyllum, Talaromyces, Thermoascus, Thielavia,

Tolypocladium, Trametes, hodc Trichoderma.

Vi dy, té bao chii ndm dang soi cé thé la 16 bao Aspergillus awamori, Aspergillus
foetidus, Aspergillus fumigatus, Aspergillus japonicus, Aspergillus nidulans, Aspergillus
niger, Aspergillus oryzae, Bjerkandera adusta, Ceriporiopsis aneirina, Ceriporiopsis
caregiea, Ceriporiopsis gilvescens, Ceriporiopsis pannocinta, Ceriporiopsis rivulosa,
Ceriporiopsis -~ subrufa,  Ceriporiopsis  subvermispora, Chrysosporium  inops,
Chrysosporium keratinophilum, Chrysosporium lucknowense, Chrysosporium merdarium,
Chrysosporium pannicola, Chrysosporium queenslandicum, Chrysosporium tropicum,
Chrysosporium zonatum, Coprinus cinereus, Coriolus hirsutus, Fusarium bactridioides,
Fusarium cerealis, Fusarium crookwellense, Fusarium culmorum, Fusarium
graminearum, Fusarium graminum, Fusarium heterosporum, Fusarium negundi,
Fusarium oxysporum, Fusarium reticulatum, Fusarium roseum, Fusarium sambucinum,
Fusarium sarcochroum, Fusarium sporotrichioides, Fusarium sulphureum, Fusarium
torulosum, Fusarium trichothecioides, Fusarium venenatum, Humicola insolens,
Humicola lanuginosa, Mucor miehei, Myceliophthora thermophila, Neurospora crassa,
Penicillium purpurogenum, Phanerochaete chrysosporium, Phlebia radiata, Pleurotus
eryngii, Thielavia terrestris, Trametes villosa, Trametes versicolor, Trichoderma
harzianum, Trichoderma koningii, Trichoderma longibrachiatum, Trichoderma reesei,

hodc Trichoderma viride.

Té bao nim c6 thé dugc bién nap bang quy trinh lién quan dén hinh thanh thé nguyén
sinh, bién nap thé nguyén sinh, va tai sinh thanh té bao theo cach da bibt vé ban chat. Cac
quy trinh thich hgp dé bién nap té bao chti Aspergillus va Trichoderma dugec mo ta trong
EP 23 8023, Yelton va coéng sw, 1984, Proc. Natl. Acad. Sci. USA 81: 1470-1474, va
Christensen v cong su, 1988, Bio/Technology 6: 1419-1422. Phuong phép thich hop aé
bién nap cac loai Fusarium dugc md ta bdi Malardier va cong sir, 1989, Gene 78: 147-156,
va WO 96/00787. NAm men c6 thé duoc bién nap sir dung quy trinh dugc mo ta bdi Becker
va Guarente, In Abelson, J.N. va Simon, M.L, editors, Guide to Yeast Genetics and

Molecular Biology, Methods in Enzymology, Tép 194, trang 182-187, Academic Press,
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Inc., New York; Ito va céng sw, 1983, J. Bacteriol. 153: 163; va Hinnen va cong su, 1978,
Proc. Natl. Acad. Sci. USA 75: 1920.

Phuong phap san xut

Sang ché con dé cap dén phuong phap sén xuét polypeptit theo séng ché, bao gdm
(a) nudi chy té bao, ma & dang kiéu dai ctia né tao ra polypeptit, dudi cac didu kién c6 loi

cho viéc san xuét polypeptit; va tity y, (b) thu polypeptit.

Sang ché con dé cap dén phuong phap san xuét polypeptit theo séng ché, bao gdm
(a) nudi cdy té bao chu tai t6 hop theo sang ché dudi cac diéu kién c6 loi cho viéc san xut

polypeptit; va tuy y, (b) thu polypeptit.

Té bao chu dugc nudi cdy trong moi trudng dinh dudng thich hop dé san xut
polypeptit st dung phuong phap da biét trong linh vuc. Vi dy, té bao ¢6 thé dwoc nubdi cdy
bang cach nuoi cAy binh thét cd 14c, hodc 1én men quy md nhé hoic quy md 16n (bao gdm
1én men lién tuc, tng mé, nap mé, hodc trang thai rén) trong 10 1én men thi nghiém hodc
cong nghiép trong moi truong thich hop va dudi céac diéu kién cho phép polypeptit biéu
hién va/hogic phan l4p. Nudi cdy tién hanh trong méi trudng dinh dudng thich hop bao gdm
cac ngudn cacbon va nito va mudi v6 co, sit dung quy trinh da biét trong linh vuc. Moi
trudng thich hgp dugce ban bdi cidc nha cung cép hoic c6 thé dugc didu ché theo ché phdm
duge cong bd (vi du, trong catalogue cia Ngan hang gidng té bao cia My). Néu polypeptit
dugc bai tiét vao moi truong dinh dudng, polypeptit co thé duogc tai tao truc tiép tir moi
truomg. Néu polypeptit khong dugc bai tiét, n6 c6 thé dugc tai tao tir hop chét dung giai té

bao.

Polypeptit c6 thé dugc phat hién sit dung phuong phéap da biét trong linh vuc ma
dic hiéu ddi véi polypeptit. Phuong phap phat hién nay bao gbm, nhung khéng gidi han &,
viéc sir dung khang thé dic hiéu, tao thanh san phém enzym, hodc bién mét nén enzym. Vi

dy, thr nghi€ém enzym c6 thé dugc sir dung dé xac dinh hoat tinh cta polypeptit.

Polypeptit co thé duoc thu hdi st dung phuong phép da biét trong linh vuc. Vi duy,
polypeptit co thé dugc thu hdi tir madi truong dinh dudng bing quy trinh thong thudng bao
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gbm, nhung khong giéi han &, gom, ly tm, lgc, chiét, phun sy, 1am bay hoi, hoic két tua.

Theo mot khia canh, nwdc xuyt 1én men bao gdm polypeptit dugc thu hdi.

Polypeptit c6 thé dugc tinh ché bang nhidu quy trinh da biét trong linh vyc bao gbm,
nhung khéng gi6i han &, sic ky (vi dy, trao dbi ion, ai luc, ky nudc, sic ky tap trung, va
cit md kich thudc), quy trinh dién di (vi dy, diéu tiéu déng dién diéu ché), tinh tan vi sai
(vi du, két tia amoni sulfat), SDS-PAGE, hodc chiét (xem,vi du, Protein Purification,
Janson va Ryden, editors, VCH Publishers, New York, 1989) dé co ban thu dugc polypeptit
tinh khiét,

Theo khia canh tuy ¥, polypeptit khong dugc thu hdi, ma 14 té bao chi theo sing
ché biéu hién polypeptit dugc dung lam ngudn polypeptit.

Phébi phdm nudc xuyt 1én men hodc Ché phim té bao

Sang ché con @& cap dén phdi pham nude xuyt 1én men hodc ché phdm té bao bao
gdm polypeptit theo sang ché. San phim nudc xuyt 1én men con bao gbm thanh phén bd
sung dung trong qué trinh 1én men, nhu, vi du, t€ bao (bao gdm, té bao chu chira gen ma
héa polypeptit theo sang ché ma dung d tao ra polypeptit c6 1¢i), manh té bao, sinh khdi,
moi truong 1én men va’hodc san pham 1én men. Theo mot sd phuong 4n, ché phim 12 nude
xuyt tong thé diét té bao chira (c4c) axit hitu co, té bao chét va/hodc manh té bao, va moi

truong nudi cay.

Thuét ngit "nude xuyt 1én men" nhu duge sit dung ¢ day dé cap dén ché pham dugc
tao ra bang cach 1én men té bao ma di qua tai sinh va/hodc tinh ché ti thiéu hodc khong
¢6. Vi du, nudc xuyt 1én men dugc tao ra khi nudi céy vi khudn dugc nudi lén dén bao hoa,
duoc G dudi cac diéu kién giéi han cacbon dé cho phép tdng hop protein (v{ du, biéu hién
clia enzym bing té bao chi) va bai tiét vao moi truong nudi cdy té bao. Nudc xuyt 1én men
6 thé chira ham luong phéan doan hodc khong phan doan ctia vat liéu 1€n men dan xuit ra
vao cudi qué trinh 1én men. Thong thudng, nude xuyt 1én men khong duge phén doan va
bao gdm spent mdi trudng nudi ciy da ding va ménh té bao c6 mit sau khi loai té bao vi

khuan (vi du, té bao ndm dang soi), Vi du, bang cach ly tim. Theo mot s6 phuong an, nudc
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xuyt 1én men bao gdm moi trudng nudi cdy té bao di dung, enzym ngoai bao, va t& bao vi

khuan séng dugc va/hodc khong séng duoc.

Theo mdt khia canh, phdi phim nuéc xuyt 1én men va ché phdm té bao bao gdm
thanh phén axit hitu co thi nhét bao gdm it nh4t mét 1-5 cacbon axit hiru co va/hodc mudi
ctia chiing va thanh phan axit hitu co thit hai bao gdm it nhit mot 6 hodc nhiéu cacbon axit
hitu co va/hodic mubi ctia ching. Theo phuong én cu thé, thanh phin axit hitu co thit nhét
13 axit axetic, axit formic, axit propionic, mudi ctia chiing, hogc hdn hop ctia hai hodc nhiéu
chit trén va thanh phan axit hitu co thir hai 12 axit benzoic, axit xyclohexanecarboxylic,
axit 4-metylvaleric, axit phenylaxetic, mudi cua ching, hoic hdn hgp cua hai hodc nhiéu

chét trén.

Theo mot khia canh, ché phdm bao gdm (céc) axit hitu co, va tity ¥ con bao gbm té
bao chét va/hodc manh té bao. Theo mdt phuong éan, té bao chét va/hodc manh té bao dugc
loai bd khoi nude xuyt tong thé diét té bao dé tao ra ché phdm ma khong c6 cac thanh phan

nay.

Phoi pham nude xuyt 1én men hodc ché pham té bao c6 thé con bao gdm chat bao
quan va/hodc chat chong vi khuan (vf du, kim ham vi khuén), bao gom, nhung khdng gioi

han &, sorbitol, natri clorua, natri sorbat, va cac chét khac da biét trong linh vuc.

Nude xuyt tdng thé hoic ché pham diét té bao c6 thé bao gdbm ham lugng khong
phéin doan cta vt liéu 1én men xuét ra vao cudi qué trinh 1én men. Thong thuong, nudc
xuyt tong thé hogic ché phdm diét té bao bao gdm mdi trudng nudi ciy da ding va manh té
bao c¢6 mit sau khi t& bao vi khuin (vi du, té bao nAm dang soi) 16n dén bao hoa, duge 0
duéi cac didu kién gidi han cacbon dé cho phép tdng hop protein. Theo mot sd phuong én,
nude xuyt tong thé hodc ché pham diét t& bao bao gdm mdi trudng nudi chy té bao da dung,
enzym ngoai bao, va té bao nim dang soi chét. Theo mot sb phuong 4n, té bao vi khuan c6
mit trong nudc xuyt tbng thé hodc ché pham diét té bao c6 thé dugc thdm vi/hoic dung

giai st dung phuong phép da biét trong linh vuc.

Nuée xuyt tdng thé hoic ché phdm t€ bao nhu dwoc md ta & ddy thuong la dich

16ng, nhung ¢6 thé bao gdm thanh phin khong tan, nhu té bao bi chét, manh té bao, thanh
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phan ctia moi trudong nudi cdy, va/hodc (cac) enzym khong tan. Theo mot s6 phuong an,

thanh phan khoéng tan c6 thé duoc loai bé dé tao ra ché pham léng duge lam trong.

Phéi pham nuée xuyt téng thé va ché phdm té bao theo sang ché c6 thé dugc san

xuét bang phuong phéap duge mo ta trong WO 90/15861 hodc WO 2010/096673.
Ché pham Enzym

Sang ché con dé cap dén ché phim bao gdm polypeptit theo sang ché. Tét hon 13,
ché phdm dugc 1am giau trong polypeptit nay. Thuat ngit "duge lam giau" chi ra rang hoat
tinh endo-beta-1,4-mananaza ctia ché pham ting, vi du, vé6i yéu t6 1am giau bang it nhit

1,1

Ché phim c6 thé bao gdm polypeptit theo séng ché 13 thanh phan enzym chinh, vi
du, ché phAm mét thanh phan. Tuy ¥, ché phdm c6 thé bao gbm nhiéu hoat tinh enzym,
nhu mdt hodc nhiéu (vi du, mOt vai) enzym dugc chon tir nhém bao gém hydrolaza,
isomeraza, ligaza, lyaza, oxidoreductaza, hodc transferaza, vi du, alpha-galactosidaza,
alpha-glucosidaza, aminopeptidaza, amylaza, beta-galactosidaza, beta-glucosidaza, beta-
xylosidaza, carbohydraza, carboxypeptidaza, catalaza, xenlobiohydrolaza, xenlulaza,
chitinaza, cutinaza, xyclodextrin glycosyltransferaza, deoxyribonucleaza, endoglucanaza,
esteraza, glucoamylaza, invertaza, laccaza, lipaza, mannosidaza, mutanaza, oxidaza,
enzym pectinolytic, peroxidaza, phytaza, polyphenoloxidaza, enzym phén giai protein,

ribonucleaza, transglutaminaza, hodc xylanaza.

Ché pham c6 thé dugc didu ché theo phuong phap da biét trong linh vuc va c6 thé
1a dudi dang dich long hodc ché phdm khs. Ché pham c6 thé dugc lam n dinh theo phuong

phap da biét trong linh vue.

Céc vi du dugc dua ra dudi day vé viéc st dung wu tién ché pham theo séng ché.
Liéu ding ctia ché pham va céc diéu kién khac ma ché pham duge dung c6 thé dugce xac

dinh trén co s¢ phuong phap da biét trong linh vuc.

St dung
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Sang ché con dé cép dén viéc sir dung polypeptit theo séng ché trong viéc chiét ca

Séang ché con dé cap dén phuong phap san xuat chict xuat ca phé, bao gbm céc budce:
a. tao ra hat ca phé rang va xay;

b. thém vao hat ca phé nay nudc va polypeptit theo sdng ché c6 hoat tinh endo-

beta-1,4-mananaza;

c. U dé tao ra chi€t xuat ca phé nudc; va
d. tach chiét xuét ca phé tir hat ca phé dugc chiét xuat.

Céc phuong an

Sang ché con dugc xac dinh trong cac doan sau day:

1. Phuong phép san xuét chiét xuét ca phé, bao gdm cac budc:
a. tao ra hat ca phé rang va xay;

b. tuy y thuc hién mot hodc nhiéu bude chiét thir nhat hat ca phé nay;

c. thém vao hat ca phé nay, ma tuy y dugc dua qua mot hoac nhidu bude chiét

tht nhét, nudc va enzym cé hoat tinh mananaza,

d. u dé tao ra chiét xuat ca phé nudc; va
e. tach chiét xuat ca phé tlr hat ca phé duoc chiét xuat,

trong d6 enzym c6 hoat tinh mananaza la chiu nhiét dugc.

2. Phuong phép san xudt chiét xuit ca phé, bao gdm céc budc:
a. tao ra hat ca phé rang va xay;

b. tuy y thuc hién mot hodc nhidu budc chiét thir nhat hat ca phé nay;
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C. thém vao hat ca phé ndy, ma tuy y dugc dua qua mot hodc nhidu budc chiét

thtt nhat, nudc va enzym cd hoat tinh mananaza;

d. U d8 tao ra chiét xuét ca phé nuéc; va
e. tach chiét xuét ca phé tlr hat ca phé duoc chiét xuét,

trong d6 enzym c6 hoat tinh mananaza co it nhit 60% twong ddng trinh tu, tbt hon
12 it nhét 65%, it nhat 70%, it nhit 75%, it nhat 80%, it nhit 85%, it nhat 90%, it nhét 95%,
it nhét 96%, it nhat 97%, it nhit 98%, it nhit 99% hodc 100% tuong dong trinh tw, voi bat
ky trong s6 SEQ ID NO: 3, SEQ ID NO: 8, SEQ ID NO: 13 hodc SEQ ID NO: 18.

3. Phuong phap theo doan 2, trong d6 enzym c6 hoat tinh mananaza c6 it nhét
60% twong ddng trinh ty, tét hon 1 it nhét 65%, it nhit 70%, it nhit 75%, it nhat 80%, it
nhAt 85%, it nhét 90%, it nhét 95%, it nhit 96%, it nhit 97%, it nhét 98%, it nhat 99% hoic
100% twong dong trinh tu, véi SEQ ID NO: 3 hodc SEQ ID NO: 18.

4. Phuong phép theo doan 3, trong d6 enzym c6 hoat tinh mananaza c9 it nhét
60% twong ddng trinh ty, tét hon 1a it nht 65%, it nhit 70%, it nhét 75%, it nhat 80%, it
nhét 85%, it nhit 90%, it nhat 95%, it nhit 96%, it nhét 97%, it nhat 98%, it nhat 99% hodc
100% tuong dong trinh ty, véi SEQ ID NO: 3.

5. Phuong phép theo doan 3, trong d6 enzym c6 hoat tinh mananaza c6 it nhét
60% tuong ddng trinh ty, t5t hon 1a it nhit 65%, it nhit 70%, it nht 75%, it nhat 80%, it
nhét 85%, it nhét 90%, it nhat 95%, it nhit 96%, it nhit 97%, it nhat 98%, it nhat 99% hodc
100% tuong ddng trinh tw, véi SEQ ID NO: 18.

6. Phuong phép theo doan bat ky trong s6 cac doan 3-5, trong d6 enzym c6 hoat

tinh mananaza 1a chiu nhiét dugc.

7. Phuong phép theo doan bét ky trong sb cac doan 1 hodc 6, trong d6 enzym
¢6 hoat tinh mananaza c6 nhiét d§ noéng chay (Tm) dugc xac dinh bang Phén tich nhiét quét

vi sai (DSC) bing it nhat 80°C, tét hon 12 it nhét 85°C hodc it nhit 90°C.
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8. Phuong phéap theo doan bat ky trong s6 cac doan 1 hodc 6-7, trong d6 viée G
trong bude d. duge thuc hién & nhiét do bing it nhit 60°C nhu it nhat 65°C, tot hon 14 it
nhat 70°C nhu it nhét 75°C hodc it nhit 80°C.

9. Phuong phép theo doan bét ky trong sb cac doan 1 hodc 6-8, trong d6 viéc 4
trong budc d dugce thyc hién trong it nhat mot gid, t6t hon 1 trong it nhét 2 gio hodc it nht

4 gi0.

10.  Phuong phap theo doan bat ky trong s6 cac doan 1 hodc 6-9, trong do6 viée
1 trong budce d duge thuc hién trong 1-48 gio, tdt hon 14 trong 2-24 gid hodc 4-24 gio.

11.  Phuong phap theo doan 2, trong d6 enzym c6 hoat tinh mananaza c6 it nhét
60% tuong ddng trinh tw, t5t hon 1 it nhét 65%, it nhit 70%, it nhit 75%, it nhat 80%, it
nhét 85%, it nht 90%, it nhit 95%, it nhat 96%, it nhit 97%, it nhat 98%, it nhat 99% hodc
100% tuong ddng trinh ty, véi bit ky trong sé SEQ ID NO: 8 hodc SEQ ID NO: 13.

12.  Phuong phép theo bat ky trong sb cac doan trén, trong d6 enzym co6 hoat tinh

mananaza la endo-beta-1,4-mananaza.

13.  Phuong phép theo bit ky trong sb cac doan trén, trong d6 enzym c6 hoat tinh
mananaza 12 GH5 endo-beta-1,4-mananaza, t6t hon 13 GH5_7 endo-beta-1,4-mananaza

hoic GHS 8 endo-beta-1,4-mananaza.

14.  Phuong phép theo bét ky trong sb céac doan trén, trong d6 hat ca phé rang va

xay dugc dua qua budc chiét thir nhét trude bude c.

15.  Phuong phép theo bét ky trong sb céc doan trén, trong d6 hat ca phé rang va

xay dugc dua qua mot hodc nhiéu bude chiét trudce bude c.

16.  Phuong phéap theo doan bét ky trong sb cac doan 14-15, trong do nb hoi nuéce

duogc thuc hién sau mot hodc nhidu bude chiét thir nhit (bude b) va trude bude c.

17.  Phuong phéap theo doan batky trong sb cac doan 14-16, trong d6 bude nghién
thr hai hat ca phé dugc thyc hién sau mot hodc nhiéu budc chiét thir nhéat (bude b) va trude

budc c.
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18.  Phuong phép theo bit ky trong sb cac doan trén, trong d6 chiét xuit ca phé
thu duge & budce e bao gdm it nhat 100% chat kho hon so véi chiét xut ca phé dugc diéu

ché bang phuong phap twong tw ma khong bd sung enzym c6 hoat tinh mananaza.

19.  Phuong phép theo bit ky trong s6 cac doan 14-18, trong d6 it nhit 8% theo
khéi lugng cla chat kho ctia hat ca phé duogc chiét xuét mot ph?m thu duoc sau bude b duge

thu lai trong chiét xuét ca phé thu dugc & budc e.

20.  Polypeptit c¢6 hoat tinh endo-beta-1,4-mananaza, dugc chon tir nhém bao

(a)  polypeptit cé it nhat 90% tuong ddng trinh tw v6i polypeptit néu & SEQ ID
NO: 8; va

(b)  polypeptit c6 it nhit 80% tuong ddng trinh ty v6i polypeptit néu & SEQ ID
NO: 13.

21.  Polypeptit theo doan 20, ma 14 GH5_7 endo-beta-1,4-mananaza.
22.  Polypeptit theo doan 20 hodc 21, dugc chon tir nhém bao gdm:

(a)  polypeptit c6 it nhat 91%, it nhat 92%, it nhit 93%, it nhit 94%, it nhit 95%,
it nhit 96%, it nhit 97%, it nhat 98%, it nhat 99% hodc 100% tuong ddng trinh tw véi
polypeptit néu & SEQ ID NO: &; va

(b)  polypeptit c6 it nhat 85%, it nhit 90%, it nhat 91%, it nhit 92%, it nhat 93%,
it nhit 94%, it nhit 95%, it nhat 96%, it nhit 97%, it nhit 98%, it nhat 99% hoic 100%
tuong ddng trinh tu véi polypeptit néu & SEQ ID NO: 13.

23.  Polypeptit theo doan 20 hoac 21, dugc chon tir nhém bao gém

(a)  polypeptitkhac biét dén 10 axit amin, vi du, 1, 2,3, 4, 5, 6, 7, 8, 9, hoic 10,
so v&i polypeptit néu & SEQ ID NO: 8; va

(b)  polypeptitkhac biét dén 10 axit amin, vi du, 1, 2,3, 4, 5, 6, 7, 8, 9, hoic 10,
so véi polypeptit néu & SEQ ID NO: 13.
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24.  Polypeptit theo doan 20 hoac 21, dugc chon tir nhém bao gdm

(a)  polypeptitkhac biét dén 5 axit amin, vi du, 1, 2, 3, 4 hodc 5, so v6i polypeptit
néu & SEQ ID NO: 8; va

(b)  polypeptitkhac biét dén 5 axit amin, vi du, 1, 2, 3, 4 hodc 5, so v6i polypeptit
néu & SEQ ID NO: 13.

25.  Polypeptit theo doan 20, bao gbm hoic gbém co:
(a)  Polypeptit néu & SEQ ID NO: 8; hodc
(b)  Polypeptit néu ¢ SEQ ID NO: 13.

26.  Polypeptit theo doan bét ky trong sb cac doan 20-25, ma 1a polypeptit dugc
phan 1ap.

27.  Ché phdm bao gdm polypeptit theo doan bét ky trong s6 cac doan 20-26.

28.  Viéc st dung polypeptit theo doan bat ky trong s§ cac doan 20-26 dé xur ly
ca phé.

29.  Viéc sir dung polypeptit theo doan bat ky trong s cac doan 20-26 dé xir ly

hat ca phé rang va xay.

30.  Viéc st dung theo doan 29, trong d6 hat ca phé rang va xay dugc chiét mot

phén.

31.  Phuong phap san xuét chiét xudt ca phé, bao gdm céc budc:

a. tao ra hat ca phé rang va xay;

b. thém vao hat ca phé nay nudc va polypeptit theo doan bét ky trong sb céc
doan 20-26;

C. udétaora chiét xuét ca phé nudc; va
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d. tach chibt xuét ca phé tir hat ca phé dugc chiét xuit.

32.  Phuong phéap theo doan 31, trong d6 hat ca phé rang va xay duoc chiét mot
phan.

33.  Polynucleotit phin 1dp ma héa polypeptit theo doan bat ky trong sb cac doan
20-26.

34,  Céhu trac axit nucleic hodc vecto bidu hién bao gdm polynucleotit theo doan
33 lién két hoat dong véi mdt hodc nhidu trinh tu d6i ching ma nhim dén viéc san xuét

polypeptit trong vét chi biéu hién.

35.  Té bao chu tai td hop bao gdm polynucleotit theo doan 33 lién két hoat dong

v6i mot hodc nhi€u trinh ty d6i chitng ma nham dén viéce san xuat polypeptit.

36. Phuwong phap san xuét polypeptit theo doan bét ky trong s6 céc doan 20-26,
bao gbm nudi ciy té bio, ma & dang kiéu dai cua no tao ra polypeptit, dudi cac diéu kién

¢6 1oi cho viéc san xuét polypeptit.
37.  Phuong phap theo doan 36, con bao gbm thu polypeptit.

38.  Phuwong phap san xuét polypeptit c6 hoat tinh endo-beta-1,4-mananaza, bao

gbm nuodi cy té bao chii theo doan 35 dudi cac didu kién ¢6 loi cho viéc san xuét polypeptit.
39.  Phuong phap theo doan 38, con bao gdm thu polypeptit.

40.  Phdi phdm canh thang tht ca hodc ché phim nuoi cdy té bao bao gébm

polypeptit theo doan bat k¥ trong s6 cac doan 20-26.

41.  Polypeptit c¢6 hoat tinh endo-beta-1,4-mananaza, dugc chon tir nhém bao

gom:

(a)  polypeptit co it nhét 90% twong ddng trinh tw v&i polypeptit néu & SEQ ID
NO: &;
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(b)  polypeptit dugc ma héa bdi polynucleotit ma lai dudi cac diéu kién nghiém
ngat thip véi (i) polypeptit chin mudi ma héa trinh tw néu & SEQ ID NO: 6, (ii) trinh tu

cADN cutia chiing, hoic (iii) phan b sung chiéu dai day da néu & (i) hoic (ii);

(¢)  polypeptit dugc ma hoa badi polynucleotit ¢o it nhét 90% twong ddng trinh tur
v6i polypeptit chin mudi ma héa trinh ty néu & SEQ ID NO: 6 hoic trinh tw cADN cua

ching;

(d)  bién thé cua polypeptit néu & SEQ ID NO: 8 bao gbm thé, loai, va/hodc chén

& moOt hoac nhicu vi tri; va

(¢)  doan clia polypeptit néu & (a), (b), (), hodc (d) ma cé hoat tinh endo-beta-

1,4-mananaza.
42.  Polypeptit theo doan 41, ma la GHS_7 endo-beta-1,4-mananaza.

43.  Polypeptit theo doan 41 hodic 42, c6 it nhit 90%, it nhit 91%, it nhat 92%, it
nhat 93%, it nhit 94%, it nhét 95%, it nhat 96%, it nhit 97%, it nhat 98%, it nhat 99% hodc
100% tuong ddng trinh tu véi polypeptit néu ¢ SEQ ID NO: 8.

44.  Polypeptit theo doan bét ky trong sd cac doan 41-43 khac biét dén 10 axit
amin, vidu, 1,2,3,4,5,6,7,8,9, hodc 10, so v6i polypeptit néu & SEQ ID NO: 8.

45.  Polypeptit theo doan bét ky trong sb cac doan 41-44, maduoc ma hoa boi
polynucleotit ma lai dudi cac diéu kién nghiém ngit thap, cac diéu kién nghiém ngit thap-
trung binh, céc diéu kién nghiém ngit trung binh, cac diéu kién nghiém ngit trung binh-
cao, cac didu kién nghiém ngit cao, hodc cac didu kién nghiém ngit rit caovéi (i) polypeptit
chin mudi ma hoéa trinh tu néu & SEQ ID NO: 6, (ii) trinh tw cADN ctia ching, hodc (iii)

phén bd sung chiéu dai ddy di néu & (i) hodc (ii).

46.  Polypeptit theo doan bét ky trong sd cic doan 41-45, ma dugc md héa boi
polynucleotit c6 it nhét 90%, it nhit 91%, it nhat 92%, it nhit 93%, it nhat 94%, it nhét
95%, it nhit 96%, it nhit 97%, it nhat 98%, it nhit 99% hodc 100% twong dong trinh tu
véi polypeptit chin mudi ma hoa trinh ty néu & SEQ ID NO: 6 hodc trinh tu cADN cua

chung.
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47.  Polypeptit theo doan bat ky trong 36 cac doan 41-46, bao gdm hoidc chta
Polypeptit néu & SEQ ID NO: 8.

48.  Polypeptit theo doan bét ky trong sb cac doan 41-46, ma 1a bién thé cua
polypeptit néu & SEQ ID NO: 8 bao gdm thé, loai, va/hodc chén & mot hodc nhidu vi tri.

49.  Polypeptit theo doan bat ky trong sb cac doan 41-46, ma 1a doan néu & SEQ

ID NO: 8, trong d6 doan c6 hoat tinh endo-beta-1,4-mananaza.

50.  Polypeptit theo doan bit ky trong s6 cac doan 41-49, ma thu duoc tur

Chaetomium.
51.  Polypeptit theo doan 50, ma thu duogc tr Chaetomium virescens.

52.  Polypeptit theo doan bét k¥ trong sb cac doan 41-51, ma 1a polypeptit dugc
phan lap.

53.  Ché phidm bao gdm polypeptit theo doan bét ky trong s6 cac doan 41-51.

54.  Viéc st dung polypeptit theo doan bét ky trong sd cac doan 41-51 dé xur ly

ca phé.

55.  Viéc st dung polypeptit theo doan bét ky trong s6 cac doan 41-51 dé xir Iy

hat ca phé rang va xay.

56.  Viéc str dung theo doan 55, trong d6 hat ca phé rang va xay dugc chiét mot

phén.

57. Phuong phép san xudt chiét xuét ca phé, bao gdbm cic buéc:

a. tao ra hat ca phé rang va xay;

b. thém vao hat ca phé nay nudc va polypeptit theo doan bét ky trong sb cac
doan 41-51;

c. G dé tao ra chiét xuét ca phé nuéc; va
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d. tach chiét xuét ca phé tir hat ca phé dugc chiét xuét.

58.  Phuong phap theo doan 57, trong d6 hat ca phé rang va xay dugc chiét mot
phén.

59.  Polynucleotit phan 14p ma hoa polypeptit theo doan bat ky trong s cac doan
41-51.

60.  Céhu tric axit nucleic hodc vecto biéu hién bao gdm polynucleotit theo doan
59 lién két hoat dong v6i mot hodc nhidu trinh tw d6i ching ma nhém dén viéc san xuét

polypeptit trong vat chu biéu hién.

61.  Té& bao chu tai td hop bao gdm polynucleotit theo doan 59 lién két hoat dong

v6i mot hodic nhiéu trinh tw doi chirng ma nham dén viéc san xuat polypeptit.

62.  Phuong phéap san xuét polypeptit theo doan bét ky trong s6 céc doan 41-51,
bao gdm nudi cdy té bao, ma & dang kiéu dai ctia n6 tao ra polypeptit, dudi cac diéu kién

¢6 loi cho viée san xuét polypeptit.
63.  Phuong phap theo doan 62, con bao gdm thu polypeptit.

64. Phuong phép san xuét polypeptit c6 hoat tinh endo-beta-1,4-mananaza, bao

gbm nuodi cdy té bao chi theo doan 61 dudi céc diéu kién c6 1oi cho viée san xuit polypeptit.
65.  Phuong phap theo doan 64, con bao gdm thu polypeptit.

66.  Polynucleotit phan 14p mé hoa peptit tin hi€¢u bao gdm hodc chira axit amin

1 d@n 17 néu & SEQ ID NO: 7.

67. Phbi phAdm canh thang tit ca hodc ché phdm nudi céy té bao bao gdm

polypeptit theo doan bét ky trong s6 cac doan 41-51.

68.  Polypeptit c6 hoat tinh endo-beta-1,4-mananaza, dugc chon tu nhém bao
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(a)  polypeptit co it nhét 80% tuong dong trinh tu véi polypeptit néu & SEQ ID
NO: 13;

(b)  polypeptit dugc ma héa bdi polynucleotit ma lai dudi cac didu kién nghiém
ngit thap véi (i) polypeptit chin mudi ma hoa trinh ty néu & SEQ ID NO: 11, (ii) trinh tu

cADN cua chung, hoc (iii) phan bd sung chidu dai ddy du néu & (i) hodc (ii);

(¢)  polypeptit dugc ma hoa bdi polynucleotit ¢ it nhit 80% tuong ddng trinh tu
v6i polypeptit chin mudi ma héa trinh ty néu & SEQ ID NO: 11 hogc trinh tw cADN clia

ching;

(d)  bién thé cua polypeptit néu & SEQ ID NO: 13 bao gdm thé, loai, va/hogic

chén ¢ mdt hodc nhilu vi tri; va

(¢)  doan cuia polypeptit ctia (a), (b), (c), hodc (d) ma c6 hoat tinh endo-beta-1,4-

mananaza.
69.  Polypeptit theo doan 68, ma 1a GHS_7 endo-beta-1,4-mananaza.

70.  Polypeptit theo doan 68 hodc 69, c6 it nhat 80%, it nhat 85%, it nhat 90%, it
nhat 91%, it nhat 92%, it nhit 93%, it nhit 94%, it nhét 95%, it nhit 96%, it nhat 97%, it
nhit 98%, it nhit 99% hodic 100% twong ddng trinh tu véi polypeptit néu & SEQ ID NO:
13.

71.  Polypeptit theo doan bét ky trong sb cac doan 68-70 khac biét dén 10 axit
amin, vi du, 1, 2,3, 4,5, 6,7, 8,9, hodc 10, so vdi polypeptit néu & SEQ ID NO: 13.

72.  Polypeptit theo doan bét ky trong s cac doan 68-71, ma duoc ma hoa boi
polynucleotit ma lai dudi cac diéu kién nghiém ngit thip, cac didu kién nghiém ngit thap-
trung binh, cac diéu kién nghiém ngit trung binh, cac diéu kién nghiém ngit trung binh-
cao, cac diéu kién nghiém ngit cao, hodc cac didu kién nghiém ngjt rit caovdi (i) polypeptit
chin mudi ma héa trinh ty néu & SEQ ID NO: 11, (ii) trinh ty cADN ctia chiing, hodc (iii)

phén bd sung chiéu dai day di néu & (i) hodc (ii).
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73.  Polypeptit theo doan bat ky trong s6 cac doan 68-72, ma dugc ma hda béi
polynucleotit co it nhét 75%, it nhat 80%, it nhat 85%, it nhit 90%, it nhét 91%, it nhét
92%, it nhat 93%, it nhit 94%, it nhit 95%, it nhat 96%, it nhit 97%, it nhat 98%, it nhat
99% hogic 100% twong ddng trinh tir v&i polypeptit chin mudi ma héa trinh tu néu & SEQ
ID NO: 11 hodc trinh tw cADN cua chung.

74.  Polypeptit theo doan bét ky trong s6 cac doan 68-73, bao gdbm hoic chia
Polypeptit néu & SEQ ID NO: 13.

75.  Polypeptit theo doan bét ky trong sb cac doan 68-73, ma 1a bién thé cia
polypeptit néu & SEQ ID NO: 13 bao gém thé, loai, va/hodc chén & mot hoic nhiéu vi tri.

76.  Polypeptit theo doan bét ky trong sb cac doan 68-74, ma 1a doannéu & SEQ
ID NO: 13, trong d6 doan c6 hoat tinh endo-beta-1,4-mananaza.

77.  Polypeptit theo doan bt ky trong sb cic doan 68-76, ma thu dugc tir

Sordaria.
78.  Polypeptit theo doan 77, ma thu dugc tir Sordaria macrospora.

79.  Polypeptit theo doan bét ky trong sd cac doan 68-78, ma 1a polypeptit duoc
phén 14p.

80.  Ché phdm bao gdm polypeptit theo doan bét ky trong s6 cac doan 68-78.

81.  Viéc st dung polypeptit theo doan bat ky trong s6 cdc doan 68-78 dé xir ly

ca phé.

82.  Viéc str dung polypeptit theo doan bét k¥ trong s6 cac doan 68-78 dé xir ly

hat ca phé rang va xay.

83.  Viéc sir dung theo doan 82, trong d6 hat ca phé rang va xay dugc chiét mot

phan.

84.  Phuong phép san xuét chiét xuét ca phé, bao gdm céc budc:
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a. tao ra hat ca phé rang va xay;

b. thém vao hat ca phé nay nude va polypeptit theo doan bat ky trong sb cac
doan 68-78;

C. i dé tao ra chiét xuét ca phé nudc; va

d. tach chiét xuét ca phé tir hat ca phé dugc chiét xuét.

85.  Phuong phap theo doan 84, trong d6 hat ca phé rang va xay dugc chiét mot
phan.

86.  Polynucleotit phan 14p ma héa polypeptit theo doan bat ky trong s cac doan
68-78.

87.  Céu tric axit nucleic hodc vecto biéu hién bao gdm polynucleotit theo doan
86 lién két hoat dong véi mdt hodc nhiéu trinh tu d6i ching ma nhim dén viéc san xuét

polypeptit trong vat chu bidu hién.

88.  Té& bao chu tai td hop bao gdm polynucleotit theo doan 86 lién két hoat dong

v6i mot hogc nhidu trinh tu d6i chirng ma nhim dén viéc san xudt polypeptit.

89.  Phuong phéap san xuét polypeptit theo doan bét ky trong sd céc doan 68-78,
bao gdm nudi cdy té bao, ma & dang kiéu dai cua n6 tao ra polypeptit, dudi cac didu kién

¢6 loi cho viée san xuét polypeptit.
90.  Phuong phéap theo doan 89, con bao gdm thu polypeptit.

91. Phuong phap san xuat polypeptit c6 hoat tinh endo-beta-1,4-mananaza, bao

gbm nudi cdy té bio chi theo doan 88 dudi cac didu kién c6 lgi cho viéc san xuét polypeptit.
92.  Phuong phép theo doan 91, con bao gdm thu polypeptit.

93.  Polynucleotit phan 1dp ma héa peptit tin hi€u bao gdm hodc chira axit amin

1 d@én 17 néu & SEQ ID NO: 12,
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94.  Phéi phdm canh thang tit ca hoic ché phdm nubi cdy té bao bao gb6m
polypeptit theo doan bét ky trong sb cac doan 68-78.

95.  Phuong phép theo doan bit ky trong sb cac doan 1-19 trong d6 enzym c6

hoat tinh mananaza bao gbm ving lién két CBM1.
96.  Phuong phép san xuét chiét xuét ca phé, bao gdm céc budc:
a. tao ra hat ca phé rang va xay;
b. tuy y thyc hién mot hodc nhiéu budc chiét thir nhat hat ca phé nay;

c. thém vao hat ca phé nay, ma tiy y dugc dua qua mot hodc nhidu bude chiét

thtr nhat, nude va enzym c6 hoat tinh mananaza;

d. U d8 tao ra chiét xuét ca phé nudc; va
e.  tach chiét xuét ca phé tir hat ca phé dugc chiét xut,

trong d6 enzym c6 hoat tinh mananaza bao gbm ving lién két CBML.

97.  Phuong phép theo doan 96 trong d6 enzym c6 hoat tinh mananaza c6 it nhét
60% tuong ddng trinh ty, tdt hon 1 it nhAt 65%, it nhit 70%, it nhit 75%, it nhat 80%, it
nhat 85%, it nhAt 90%, it nhat 95%, it nhat 96%, it nhét 97%, it nhat 98%, it nhat 99% hodc
100% tuong ddng trinh tu, véi bat ky trong sb SEQ ID NO: 3, SEQ ID NO: 8, SEQ ID
NO: 13; SEQ ID NO: 18 hodc SEQ ID NO: 19.

98.  Phuong phép theo doan bét k¥ trong s6 cac doan 96-97, trong do enzym c6
hoat tinh mananaza co0 it nhét 60% tuong dﬁ”)ng trinh tu, t&t hon 14 it nhAt 65%, it nhat 70%,
it nhAt 75%, it nhAt 80%, it nht 85%, it nhat 90%, it nhit 95%, it nhat 96%, it nhat 97%,
it nhat 98%, it nhit 99% hoic 100% twong déng trinh tu, véi SEQ ID NO: 3 hodc SEQ ID
NO: 19.

99.  Phuong phép theo doan bét ky trong s6 cac doan 96-98, trong d6 enzym c6
hoat tinh mananaza c¢ it nhét 60% tuong déng trinh tu, t6t hon 12 it nhat 65%, it nhat 70%,
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it nhat 75%, it nhét 80%, it nhit 85%, it nhét 90%, it nhét 95%, it nhit 96%, it nhat 97%,
it nhét 98%, it nhat 99% hodc 100% twong ddng trinh tw, véi SEQ ID NO: 3.

100. Phuong phap theo doan bét ky trong sb cac doan 96-98, trong d6 enzym c6
hoat tinh mananaza c0 it nhét 60% tuong déng trinh tu, t5t hon 12 it nhat 65%, it nhat 70%,
it nhét 75%, it nht 80%, it nhét 85%, it nhit 90%, it nhat 95%, it nhit 96%, it nhat 97%,
it nhét 98%, it nhit 99% hodc 100% twong ddng trinh tw, véi SEQ ID NO: 19.

101. Phuong phép theo doan bét ky trong s6 cac doan 96-100, trong d6 enzym c6

hoat tinh mananaza la chiu nhiét dugc.

102. Phuong phép theo doan bat ky trong s6 cac doan 96-101, trong d6 enzym c6
hoat tinh mananaza c6 nhiét do nong chay (Tm) dugc xéac dinh bang Phan tich nhiét quét vi

sai (DSC) bing it nhat 80°C, tét hon 12 it nhét 85°C hodc it nhat 90°C.

103. Phuong phéap theo doan bat ky trong sd cac doan 96-102, trong d6 viéc u
trong budc d. dwoc thye hién & nhiét do bang it nhét 60°C nhu it nhat 65°C, tot hon 1a it
nhét 70°C nhu it nhit 75°C hodc it nhit 80°C.

104. Phuong phap theo doan bét ky trong sb cac doan 96-103, trong d6 viéc U
trong budc d dugc thuc hién trong it nhét mot gio, t6t hon 13 trong it nhét 2 gio hodc it nhét

4 gio.

105. Phuong phép theo doan bét ky trong sd cac doan 96-104, trong d6 viéc u
trong bude d duge thyc hién trong 1-48 gio, tdt hon 14 trong 2-24 gid hodc 4-24 gio.

106. Phuong phéap theo doan bét ky trong sb cac doan 96-105, trong d6 enzym c6

hoat tinh mananaza 13 endo-beta-1,4-mananaza.

107. Phuong phéap theo doan bét ky trong sb cac doan 96-106, trong d6 enzym c6
hoat tinh mananaza 13 GHS5 endo-beta-1,4-mananaza, tSt hon 12 GHS 7 endo-beta-1,4-

mananaza hodc GH5_ 8 endo-beta-1,4-mananaza.

108. Phuong phép theo doan bét ky trong sb cac doan 96-107, trong d6 hat ca phé

rang va xay dugc dua qua budc chiét thtr nhét trude bude c.
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109. Phwong phép theo doan bét ky trong sb cac doan 96-108, trong d6 hat ca phé

rang va xay dugc dua qua mot hodc nhiéu budce chict trudce bude c.

110. Phuong phép theo doan bét ky trong s cac doan 108-109, trong d6 nd hoi

nuéde duge thue hién sau mot hodc nhiéu bude chiét thir nhat (bude b) va trudce bude c.

111. Phuong phép theo doan bit ky trong sb cac doan 108-110, trong d6 budc
nghién tht hai hat ca phé dugc thuc hién sau mét hodc nhiéu budce chiét th nhit (budc b)

va trudc budce c.

112. Phuong phép theo doan bét ky trong s cac doan 96-111, trong d6 chiét xuét
ca phé thu dugc & budce e bao gdm it nhét 100% chit khd hon so véi chiét xuét ca phé dugc

didu ché bing phuong phap twong ty ma khong bd sung enzym c6 hoat tinh mananaza.

113. Phuwong phép theo bét k¥ trong sé cac doan 96-112, trong d6 it nhét 8% theo
khdi luong cua chét kho cua hat ca phé duge chiét xuét mot phén thu dugc sau bude b dugc

thu lai trong chiét xuét ca phé thu dugc & budc e.
Vi du thuce hién sang ché
Enzym

Trong céc vi du duéi ddy cac enzym sau ddy duogc st dung:

SEQID Vi du M5 ta Ngudn gbe GH
NO:

1-3 Vidul Endo-B-1,4-mananaza Talaromyces GHS5

leycettanus
6-8 Vidu2 Endo-B-1,4-mananaza Chaetomium GH5
virescens
11-13 Vidu3 Endo-B-1,4-mananaza  Sordaria macrospora GHS5
Nguyén liéu
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Céc chit hoa hoc dugc st dung 1am dém va nén 13 céc san pham ban trén thi truong

bang it nhét cip phan tng.
MOoi truong va Dung dich

YP+2% mbi truong glucoza gdbm c6 1% chiét xudt ndm men, 2% pepton va 2%

glucoza.

Céc thm aga PDA gdm c6 nuéc sic khoai ty (nudc sic khoai tay dugc tao ra bang
cach dun sdi 300 g khoai tay cat l4t (rira nhung khdng got vo) trong nudc trong 30 phut va
sau d6 ling gan hodc loc nuéc xuyt qua vai thua. Nude chung cAt sau d6 dugc thém dén
khi tdng thé tich huyén phu 1a mdt lit, sau d6 20 g dextroza va 20 g bot aga. Mdi truong
dugc vo tring bang cach hép khir triing & 15 psi trong 15 phut (Bacteriological Analytical
Manual, tai ban 1an tht 8, Stra d6i A, 1998).

TAm LB gdm c6 10 g Bacto-Trypton, 5 g chiét xuit nAm men, 10 g natri clorua, 15
g Bacto-aga, va nudc khir ion dén 1 1it. Moi trudng dugc vo tring bing cach hip khir tring
& 15 psi trong 15 phut (Bacteriological Analytical Manual, tai ban 1an thir 8, Stra dbi A,
1998).

Céac tAm sucroza COVE gdm c6 342 g Sucroza (Sigma S-9378), 20 g Bot aga, 20
ml Dung dich mubi Cove (26 g MgS04.7H20, 26 g KCL, 26 g KH2PO4, 50 ml Dung dich
kim loai vét Cove) va nuéc khtt ion dén 1 lit), va nudc khtt ion dén 1 lit). Mdi truong dugc
vO frfmg béng cach hép khir tring & 15 psi trong 15 phut (Bacteriological Analytical
Manual, t4i ban 14n thtr 8, Stra ddi A, 1998). Moi truong duge lam ngudi dén 60°C va duge

thém 10 mM axetamit, 15 mM CsCl, Triton X-100 (50 ul/500 ml)).

Dung dich kim loai vét Cove gdm c6 0,04 g Na;B4O7.10H20, 0,4 g CuSO4.5H20,
1,2 g FeS04.7H20, 0,7 g MnSO4.H>0, 0,8 g Na;Mo004.2H,0, 10 g ZnS04.7H20, va nude
khir ion dén 1 lit.

Vi du 1: Tach dong, biéu hién va tinh ché ching Talaromyces leycettanus endo-

mananaza (MANANAZA 1)

Strains
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Chung Talaromyces leycettanus CBS398.68 dugc dung lam ngudn polypeptit c6
hoat tinh mananaza. Chung Aspergillus oryzae MT3568 dugc dung dé biéu hién cia gen
Talaromyces leycettanus ma hoa polypeptit c6 hoat tinh mananaza. 4. oryzae MT3568 1a
gen dat doan amdS (axetamidaza) co ngudn gdc tir Aspergillus oryzae JaL355 (WO
02/40694) trong d6 hién tugng dinh dudng thu dong pyrG duoc phuc hdi bang cach 1am

dut doan gen A. oryzaeaxetamidaza (amds).
Nguon thong tin trinh tw ADN cho ching Talaromyces leycettanus CBS398.68

Thong tin trinh ty b gen dugc tao ra bang cach sép trinh tu ADN Illumina & Vién
B6 gen Béc Kinh (the Beijing Genome Institute - BGI) & Béc Kinh, Trung Quéc, tir ADN
bd gen dugc phan 1ap tir ching Talaromyces leycettanus CBS398.68. Viéc 1ap ghép ban
dAu ciia bd gen duge phan tich st dung BO phan tich trinh tu Pedant-Pro™ (Biomax
Informatics AG, Martinsried, Dttrc). M6 hinh gen dugc cAu trac boi phan mém dugce dung
lam diém khoi dAu dé phét hién chit tuong tw GHS trong bd gen. M6 hinh gen chinh xéac

hon duge cdu truc thu cong sit dung nhiéu trinh ty protein GH5 da biét 1am trinh tu dan.
Viéc chiét ADN bd gen clia chung Talaromyces leycettanus CBS398.68

Pé tao ra ADN bd gen dé khuéch dai PCR, chung Talaromyces leycettanus
CBS398.68 dugc nhan giéng trén cic tAm aga PDA bang cach nudi & & 26°C trong 7 ngay.
Bao t& thu hoach dugc tu céac tim PDA dugc dung dé ching nglra 25 ml YP+2% mdi
treong glucoza trong binh thot cd rung duge chin va u & 26°C trong 72 gid kém khudy &

85 rpm.

ADN b6 gen duoc phan 14p theo phuong phap bd kit DNeasy Plant Maxi cai bién
(Qiagen Danmark, Copenhagen, Pan Mach). Vit liéu nam tir nudi cdy trén duge thu hoach
bang céach ly tim & 14,000 x g trong 2 phit. Dich n6i duge loai ra va 0,5 g vién nhd dugc
ddng lanh trong nito 1ong véi cat thach anh va duge nghién thanh bot min c¢bi 1am lanh
trude. Bot duge chuyén vao dng ly tim 15 ml va dugc thém 5 ml dém AP1 (gia nhiét trude
dén 65 °C) va 10 pl dung dich gbc RNaza A (100 mg/ml) sau d6 tao xody manh. Sau khi
u trong 10 phut ¢ 65 °C kém dao déu b6ng, 1,8 ml dém AP2 dugc thém vao san pham phan

giai béng cach tron nhe nhang sau d6 1 trén d4 lanh trong 10 phut. San pham phan giai sau
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do6 duge ly tAm & 3000 x g trong 5 phut & nhiét do phong va dich ndi duoc ling gan vao
¢t quay QIAshredder Maxi dat trong 6ng gom 50 ml. Sau d6 ly tdm & 3000 x g trong 5
phut ¢ nhi¢t 4o phong. Chét chay qua dugc chuyén vao 6ng 50 ml méi va dugc thém 1,5
thé tich ciia dém AP3/E sau d6 tao xody. 15 ml mau dugc chuyén vao cdt quay DNeasy
Maxi dit trong 6ng gom 50 ml va duoc ly tAm & 3000 x g trong 5 phut ¢ nhiét do phong.
Chét chay qua dugc bd di va 12 ml d&m AW dugce thém vao cdt quay DNeasy Maxi dit
trong 6ng gom 50 ml va duge ly tdm & 3000 x g trong 10 phdt & nhiét do phong. Sau khi
b6 di chat chay qua, lap lai ly tim dé loai bd rugu con lai. Cot quay DNeasy Maxi dugc
chuyén dén ng 50 ml méi va 0,5 ml dém AE (gia nhiét trudce dén 70°C) duoc thém. Sau
khi U trong 5 phut & nhiét do phong, mau duge tach rira bang ly tAim & 3000 x g trong 5
phut & nhiét do phong. Lap lai tach rira v6i 0,5 ml dém AE b sung va nude giai hap duge

gom. Nong d6 ctia ADN thu hoach dugc duge do bing phd quang ké UV & 260 nm.

Viéc cau truc vecto biéu hién Aspergillus oryzae chua trinh ty bd gen cia ching

Talaromyces leycettanus CBS398.68 ma hoa ho GHS polypeptit c6 hoat tinh mananaza

Hai doan mdi oligonucleotit tdng hop dugc thé hién dudi day duoc thiét ké dé phong
dai PCR gen P23YST clia ching Talaromyces leycettanus CBS398.68 (SEQ ID NO: 1) tur
ADN bd gen duge didu ché nhu duge md ta & trén. B kit tach dong IN-FUSION™ (BD
Biosciences, Palo Alto, CA, USA) duoc st dung dé tach dong doan truc tiép vao vecto
biéu hién pDaul09 (WO 2005/042735).

F-P23YST

5'-acacaactggggatccacc ATGAAGTTGTCTACCCTCAATTTCCT-3' (SEQ ID NO:

4)
R-P23YST

5'-ccctetagatctcgagCACGTCAGTATCAGCGAAGCAT-3' (SEQ ID NO: 5)

Chit in hoa thé hién trinh tu gen. Trinh ty gach chén 1a tuong dbng v6i vi tri chén

vao cua pDaul09.
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May MJ Research PTC-200 ADN dugc dung dé thuc hién phan tng PCR. B9 kit
PCR d9 tin cdy cao Phusion® (Finnzymes Oy, Espoo, Phén Lan) dugc ding dé khuéch dai
PCR. Phan tng PCR gdm c6 5 pl dém HF 5X (Finnzymes Oy, Espoo, Phan Lan), 0,5 pl
dNTPs (10 mM), 0,5 ul Phusion® ADN polymeraza (0,2 don vi/ul) (Finnzymes Oy,
Espoo, Phin Lan), 2 pl doan mdi F-P23YST (2,5 pM), 2 pl doan mdi R-P23YST (2,5 uM),
0,5 pl Talaromyces leycettanusADN bd gen (100 ng/ul), va 14,5 ul nude khir ion trong
tdng thé tich bang 25 ul. Cac didu kién PCR 14 1vong & 95°C trong 2 phut. Mdi 35 vong &
98°C trong 10 gidy, 60°C trong 30 gidy, va 72°C trong 2 phut; va 1 vong & 72°C trong 10
phit. Sau d6 miu duoc gitt & 12°C dén khi loai ra khéi may PCR.

San pham phan ting dugc phan 1ap bang 1,0% dién di agaroza gel st dung 40 mM
Tris bazo, 20 mM natriaxetat, | mM dém dinatri EDTA (TAE) trong d6 dai san phim 1613
bp dugc cit md tir gel va duge tinh ché str dung bd kit tinh ché GFX® PCR ADN va dai
gel minh hoa(GE Healthcare Life Sciences, Brondby, Dan Mach) theo hudng dan ctia nha
san xuét. Sau d6 doan dugc tach dong vao Bam HI va Xho 1 ty hoai pDaul09 sit dung bd
kit tach dong IN-FUSION™ tao ra plasmit pP23YST. Viéc tach dong cua gen P23YST
vao Bam HI-Xho 1 tu hoai pDaul(9 tao ra phién mé cta gen Talaromyces leycettanus
P23YST duéi kiém soat ciia viing khéi dong kép NA2-tpi. NA2-tpi 1a ving khéi dong duge
bién ddi tir gen ma héa alpha-amylaza trung tinh clia Aspergillus niger trong d6 ving dan
dau khong dich ma dugc thay bang ving din dau khong dich ma tir gen ma hoa trioza

phosphatisomeraza cua Aspergillus nidulans.

Phuong phép tach dong dugc thyc hién theo hudng dan cta bd kit tdch dong IN-
FUSIONT™ tao ra c4u trac P23YST GHS5. Plasmit khong duge xtt Iy va chén duoc bién nap
vao t& bao E. coli ¢6 kha ning héa hoc One Shot® TOP10F” (Invitrogen, Carlsbad, CA,
USA) theo huéng dan ctia nha san xuét va dugc dit 1én tAm LB duoc tao huyén phu véi
0,1 mg ampixillin mdi ml. Sau khi 0 & 37°C qua dém, cac cum dugc thiy 1a phat trién duéi
su chon loc trén céc tAm LB ampixillin. Hai cum dugc bién nap voéi cAu trac P23YST GH5
dugc cy trong mdi truong LB dugce tao huyén phi véi 0,1 mg ampixillin mdi ml va plasmit
dugc phan 1ap v6i bo kit QIAprep Spin Miniprep (QIAGEN Inc., Valencia, CA, USA) theo

huéng dan cua nha san xuat.
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Céc plasmit dugc phan 1ap dugc sép trinh ty v&i doan mdi vecto va doan mdi dic
hi€u gen P23YST dé xac dinh dong vo tinh biéu hién plasmit dai dién ma khong c6 161
PCR.

Mo ta dic tinh cua trinh tw bd gen Talaromyces leycettanus CBS398.68 ma hoa
polypeptit P23YST GHS c¢6 hoat tinh mananaza

Viéc sép trinh tw ADN cta dong vo tinh bd gen P23YST cta Talaromyces
leycettanus CBS398.68 dugc thyuc hién véi thiét bi sdp trinh tw ADN tu dong hoa Model
3700 hé sinh hoc 4p dung st dung héa hoc két thiic BIG-DYE™ phién ban 3.1 (Applied
Biosystems, Inc., Foster City, CA, USA) va chién luge di trén doan mdi. Dit liéu ctia trinh
tu nucleotit duge nghién ctru v& chét lugng va tat ca trinh ty duoc so sanh v&i nhau véi su

hd trg cla phén mém PHRED/PHRAP (Pai hoc Washington, Seattle, WA, USA).

Trinh tu nucleotit va trinh tu axit amin suy ra cia gen P23YST cta Talaromyces
leycettanus dugc thé hién trong SEQ ID NO: 1 va SEQ ID NO: 2, tuong ung. Trinh ty ma
hoa 1a 1548 bp bao gdbm b ba ma hoa chin va bi ngit quing bdi ba intron. Protein du bdo
dugc ma hoa 1a 431 axit amin. St dung chuong trinh SignalP (N ielsen va céng su, 1997,
Protein Engineering 10: 1-6), peptit tin hiéu cta 17 gbc duoc du bao. Protein chin mudi
dwoc du bao (SEQ ID NO: 3) bao gdm 414 axit amin v6i phén tir khéi du bao bing 45 kDa
va pH ding dién bang 4,8. Polypeptit néu & SEQ ID NO: 3 thé hién hoat tinh mananaza

nhu thé hién dudi day.

Viéc sép thing hang tAt ca timg cdp so sanh cua trinh ty axit amin dugc xac dinh st
dung thuit todn Needleman va Wunsch (Needleman va Wunsch, 1970, J Mol. Biol. 48:
443-453) v6i diém phat md quang cach bang 10, diém phat kéo dai quang céach bang 0,5,
va ma trdn EBLOSUMS62. Thuét toan thé hién rang trinh tu axit amin suy ra cua gen
Talaromyces leycettanus ma hoa polypeptit P23YST GHS c6 hoat tinh mananaza c6 chung
71% tuong ddng (khong bao gbm khe) véi trinh ty axit amin suy ra ctia protein ho GH5 du
bao tir Talaromyces stipitatus (sb truy cap SWISSPROT:B8M6W?7) véi hoat tinh endo

mananaza.

Biéu hién cua Talaromyces leycettanus GHS mananaza (MANANAZA 1)
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Plasmit pP23YST biéu hiéndugc bién nap vao Aspergillus oryzae MT3568.
Aspergillus oryzae MT3568 1a AMDS (axetamidaza) bi dut doan ¢ ngudn gde tirJal.355
(WO 02/40694) trong d6 pyrG auxotrophy dugc phuc hdi trong qué trinh danh bai gen
Aspergillus oryzaeaxetamidaza (AMDS). Thé nguyén sinh MT3568 dugc didu ché theo
phuong phép cua Sang ché Chau Au s6 0238023, trang 14-15, ma dugc két hop & day bang

cach vién dan.

Chét bién nap duoc tinh ché trén tAm lya chon sucroza COVE qua hat dinh don
trude khi hinh thanh bao tir chung trén tim PDA. Viéc san xuét polypeptit Talaromyces
leycettanus GH5 bing chét bién nap dugc phén tich tir dich ndi nudi ciy cta 1 ml 96 nudi
cdy tai giéng sdu & 30°C trong moi trudng YP+2% glucoza. Biéu hién duogc kiém tra trén
gel 48 giéng E-Page 8% SDS-PAGE (Invitrogen, Carlsbad, CA, USA) bang cach nhudm
mau Coomassie. Mot chit bién nap dugc chon dé gia cong thém va thiét ké Aspergillus

oryzae 11.7.

D&i v6i san xudt quy md 16n hon, bao tir Aspergillus oryzae 11.7 duge rai lén tdm
PDA va duoc u trong ndm ngay ¢ 37°C. TAm bao ti hop Iuu duge ria hai 1an v6i 5 ml
0,01% TWEEN® 20 dé toi da hoa s6 luong bao tir duge gom. Huyén phti bao t sau d6
duoc ding dé chiing ngira mudi 1dm binh thét ¢d 500 ml chira 150 ml mdi truomg Dap-4C
(WO 2012/103350). Nudi cdy duge it ¢ 30°C kém lic cb dinh & 100 rpm. Vao ngay bdn
sau khi chung ngira, nudc xuyt nudi chy dugc gom bing céch loc qua thiét bi loc MF75
Supor MachV 0,2 pm PES nép chai (Thermo Fisher Scientific, Roskilde, Dan Mach). Nudce
xuyt nudi cdy méi tir chit bién nap nay tao ra dai protein GH5 bang x4p xi 42 kDa. Nhéan
dién cua dai ndi bat 1 polypeptit Talaromyces leycettanus GHS dugc kiém tra bang cich

sp trinh tu peptit.

Phuong phap khéc san xudt GH5 mananaza cua Talaromyces leycettanus

(MANANAZA 1)

Trén co sé trinh tu nucleotit dugce xac dinh 1a SEQ ID NO: 1, gen téng hop co thé
thu dwoc tir nhiéu nha cung cip nhu Gene Art (GENEART AG BioPark, J osef-Engert-Str.
11, 93053, Regensburg, Dic) hogc DNA 2.0 (DNA2.0, 1430 O'Brien Drive, Suite E,
Menlo Park, CA 94025, USA). Gen tdéng hop c6 thé dugc thiét ké dé két hop trinh ty ADN
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bd sung nhu vi tri t&i han hogc ving tai t6 hop tuong ddng dé tao diéu kién cho viéc tach

dong vao vecto bicu hién.

St dung hai doan mdi oligonucleotit tdng hop F-P23YST va R-P23YST duoc md
ta & trén, phan tng PCR don ¢6 thé dugc ding dé khuéch dai khung doc m& chidu dai day
da tir gen tdng hop néu & SEQ ID NO: 1. Gen sau d6 c6 thé duoc tach dong vao vecto biéu
hién vi du nhu dugc mo ta & trén va dugc biéu hién & t& bao chu, vi du & Aspergillus oryzae

nhu dugc mo ta & trén.
Tinh ché GH5 mananaza cia Talaromyces leycettanus (MANANAZA 1)

Nude xuyt di loc dugc didu chinh dén pH7,0 va duogc loc trén thiét bi loc PES
0,22pum (Nalge Nunc International, Nalgene labware cat#595-4520). Sau do, phén loc dugc
thém 1,8M amoni sulphat. Phan loc dugc tai 1én cot chay nhanh 6 Phenyl Sepharose™ (sub
cao) (GE Healthcare, Piscataway, NJ, USA) dugc lam can béng v6i 1,8M amoni sulphat,
25mM HEPES pH7,0. Sau khi rira v6i 1,0M amoni sulphat, céc protein lién két dugc tach
rira ca mé v6i 25 mM HEPES pH 7,0. Céc doan dugce gom va phén tich boéi SDS-PAGE.
Céac doan dugc trdon va duge ap dung 1én cot Sephadex™ G-25 (mdi trudong) (GE
Healthcare, Piscataway, NJ, USA) dugc lam can bang trong 25 mM HEPES pH 7,5. Céc
doan dugc ap dung cho ¢t SOURCE™ 15Q (GE Healthcare, Piscataway, NJ, USA) dugc
1am c4n bing trong 25 mM HEPES pH 7,5 va céc protein lién két dugc tach rira v6i gradien
tuyén tinh tir 0-1000 mM natri clorua qua 20CV. Céc doan dugc gom va phén tich boi
SDS-PAGE.

Vi du 2. Tach dong, bi€u hién va tinh ché endo-mananaza cua Chaetomium

virescens (MANANAZA 2)
Chung

Chaetomium virescens CBS547.75 duge ding 1am ngudn polypeptit c¢6 hoat tinh
mananaza. Ching Aspergillus oryzae MT3568 dugc dung dé biéu hién gen Chaetomium
virescens ma hoa polypeptit c6 hoat tinh mananaza . 4. oryzae MT3568 la gen amdS

(axetamidaza) bi dut doan co ngudn gbc tir Aspergillus oryzae JaL355 (WO 2002/40694)
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trong d6 pyrG auxotrophy dugc phuc hdi bing cach lam dat doan gen A.

oryzaeaxetamidaza (amdS).
Ngudn thong tin trinh tw ADN déi v6i ching Chaetomium virescens CBS547.75

Thong tin trinh tu bd gen duoc tao ra bang céach sép trinh tw md phong ADN & The
National Center for Genome Resources & Santa Fe, Mexico méi tir ADN bd gen dugc phén
lap tr chung Chaetomium virescens CBS547.75. Lip ghép co ban cua bd gen dugc phin
tich st dung thiét bi ghép trinh ty Abyss 1.2.0 (GSC Software Center, Vancouver, Canada).
M hinh gen dugc ciu tric bing phan mém duoc st dung lam diém khoi ddu dé phat hién
chét twong tu GHS trong bd gen. M6 hinh gen chinh x4c hon dugc chu tric bang tay sir

dung nheiefu trinh ty protein GHS da biét 1am trinh tw dan.
Viéc chiét ADN bd gen ctia ching Chaetomium virescens CBS547.75

Pé tao ra ADN bd gen dé khuéch dai PCR, ching Chaetomium virescens
CBS547.75 dugc nhan gibng trén tim aga PDA bang cach nudi & 26°C trong 7 ngay. Bao
tit thu hoach dugc tir tim PDA dugc dung dé chung ngira 25 ml mdi trudng YP+2%

glucoza binh thot ¢b rung duoc ngin va duge G & 26°C trong 72 gid kém khudy & 85 rpm.

ADN bd gen dugc phan 14p theo phuong phap b kit DNeasy Plant Maxi cai bién
(Qiagen Danmark, Copenhagen, Pan Mach). Vit li¢u nam tir nudi cdy trén duge thu hoach
bang céch ly tdm & 14,000 x g trong 2 phut. Dich ndi dugc loai ra va 0,5 g vién nhé duge
dong lanh trong nito 16ng véi cét thach anh va duge nghién thanh bdt min cbi 1am lanh
trude. Bot dugc chuyén dén 6ng ly tAm 15 ml va dugc thém 5 ml dém AP1 (gia nhiét trude
dén 65 °C) va 10 pl dung dich gb6c RNaza A (100 mg/ml) sau d6 tao xody manh. Sau khi
u trong 10 phut ¢ 65 °C kém dao déu dng, 1,8 ml dém AP2 dugc thém vao san pham phéan
gi4i bang cach tron nhe nhang sau d6 1 trén d4 lanh trong 10 phut. San pham phan gidi sau
d6 duge ly tim & 3000 x g trong 5 phut ¢ nhiét do phong va dich ndi dugc ling gan vao
cot quay QIAshredder Maxi dat trong éng gom 50 ml. Sau d6 dugc ly tim ¢ 3000 x g trong
5 phut ¢ nhiét 4§ phong. Chét chay qua dugc chuyén vao dng 50 ml méi va dugc thém 1,5
thé tich cia dém AP3/E sau d6 tao xody. 15 ml mAu dugc chuyén vao cdt quay DNeasy

Maxi dit trong éng gom 50 ml va duge ly tim 6 3000 x g trong 5 phit & nhiét do phong.
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Chét chay qua dugc bd di va 12 ml dém AW dugc thém vao cot quay DNeasy Maxi dit
trong 6ng gom 50 ml va dugc ly tdm & 3000 x g trong 10 phit & nhiét o phong. Sau khi
b6 di chét chay qua, lap lai ly tAm dé loai bo rugu con lai. Cot quay DNeasy Maxi duoc
chuyén dén dng 50 ml méi va 0,5 ml dém AE (gia nhiét trudc dén 70°C) duoc thém. Sau
khi 0 trong 5 phut & nhiét d6 phong, mau dugc tach rira bang ly tdm & 3000 x g trong 5
phut & nhiét do phong. Lap lai tach rira v6i 0,5 ml dém AE bd sung va nudc giai hép duogc

gom. Ndng d6 ctia ADN thu hoach duge duge do bang phd quang ké UV & 260 nm.

Viéc clu triic vecto biéu hién Aspergillus oryzae chira trinh tur b gen cua ching

Chaetomium virescens CBS547.75 ma hoa polypeptit ho GHS ¢6 hoat tinh mananaza

Hai doan mdi oligonucleotit tong hgp dugce thé hién dudi day dugc thiét ké dé phong
dai PCR gen P23NUR ctia ching Chaetomium virescens CBS547.75 (SEQ ID NO: 6) tu
ADN bd gen dugce diéu ché nhu dugc mo ta & trén. B kit tdch dong IN-FUSION™ (BD
Biosciences, Palo Alto, CA, USA) dugc st dung dé tach dong doan truc tiép vao vecto

biéu hién pDaul09 (WO 2005/042735).
F-P23NUR

5'-acacaactggggatccaccATGAAGGCAATCCTCACAGCC-3' (SEQ ID NO: 9)

R-P23NUR

5'-ccctctagatctcgag TGCGTATCACGGGACTTCAGA-3' (SEQ ID NO: 10)

Chit in hoa thé hién trinh tu gen. Trinh ty gach chén la tuong ddng véi vi tri chén

vao cia pDaul09.

Méy MJ Research PTC-200 ADN dugc dang dé thuc hién phan tmg PCR. B0 kit
PCR @6 tin cdy cao Phusion® (Finnzymes Oy, Espoo, Phén Lan) duoc ding dé khuéch dai
PCR. Phan ing PCR gém ¢6 5 pl 5X HF dém (Finnzymes Oy, Espoo, Phén Lan), 0,5 pl
dNTPs (10 mM), 0,5 ul Phusion® ADN polymeraza (0,2 don vi/ul) (Finnzymes Oy,
Espoo, Phén Lan), 2 ul doan mdi F-P23NUR (2,5 pM), 2 pl doan mdi R-P23NUR (2,5
uM), 0,5 ul ADN bd gen Chaetomium virescens (100 ng/pl), va 14,5 ul nuéce khir ion
trong tdng thé tich bang 25 ul. Cac diéu kién PCR 1a 1 vong & 95°C trong 2 phut. Mbi 35
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vong & 98°C trong 10 gidy, 60°C trong 30 gidly, va 72°C trong 2,5 phut; va 1 vong & 72°C
trong 10 phut. Sau d6 mau duge giit & 12°C dén khi loai ra khéi may PCR.

San phdm phan Gng duoc phan lap bang dién di agaroza gel vstt dung 40 mM Tris
bazo, 20 mM natriaxetat, ]| mM dém dinatri EDTA (TAE) trong d6 dai san pham 1288 bp
dugc cit md tir gel va duge tinh ché sir dung bd kit tinh ché GFX® PCR ADN va dai gel
minh hoa (GE Healthcare Life Sciences, Brondby, Dan Mach) theo huéng dan ctia nha san
xuét. Sau d6 doan dugc tach dong vao pDaul09 ty hoai Bam HI va Xho I st dung b kit
tach dong IN-FUSIONT™ tao ra plasmit pP23NUR. Viéc tach dong gen P23NUR vao
pDaul09 tu hoai Bam HI-Xho 1 tao ra phién ma cia gen P23NUR cua Chaetomium
virescens dué6i kiém soat ctia ving khéi dong kép NA2-tpi. NA2-tpi 1a ving khoi dong
dugc bién ddi tir gen ma hoa alpha-amylaza trung tinh ciia Aspergillus niger trong d6 ving
d4n dau khong dich ma dugc thay bing ving din dau khong dich ma tir gen ma hoa trioza

phosphatisomeraza ctia Aspergillus nidulans.

Phuong phéap tach dong dugc thuc hién theo hudng din cta bd kit tdch dong IN-
FUSIONT™ tao ra cdu trac P23NUR GHS5. Plasmit khong dugc xir Iy va chén dugc bién
nap vao té bao E. coli c6 kha ning hoa hoc One Shot® TOP10F" (Invitrogen, Carlsbad,
CA, USA) theo huéng dan clia nha san xuét va duge dat 1én tdm LB dugc tao huyén phu
v6i 0,1 mg ampixillin mdi ml. Sau khi u & 37°C qua dém, cdc cum dugc thiy 1a phat trién
duéi su chon loc trén cac tim LB ampixillin. Bén dong vo tinh dugc bién nap véi cAu tric
P23NUR GH5 dugc cdy trong moi trudng LB dugc tao huyén phti véi 0,1 mg ampixillin
mdi ml va plasmit dugc phan 14p véi bo kit QIAprep Spin Miniprep (QIAGEN Inc.,
Valencia, CA, USA) theo hudng din ctia nha san xuét.

Céc plasmit dugc phan lap dugc sép trinh tu v6i doan mdi vecto va doan mdi dic
hiéu gen P23NUR dé xéc dinh dong vo tinh biéu hién plasmit dai dién ma khong c6 16i

PCR.

MO ta dic tinh trinh tu bd gen Chaetomium virescens CBS547.75 ma hoa polypeptit
P23NUR GHS5 c¢6 hoat tinh mananaza
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Viéc sép trinh ty ADN cua dong v6 tinh by gen P23NUR GHS cua Chaetomium
virescens CBS547.75 dugc thuc hi€n véi thiét bi sép trinh tu ADN tu ddng hoa Model
3700 hé sinh hoc ap dung st dung héa hoc trinh tu két thuc BIG-DYE™ phién ban 3.1
(Applied Biosystems, Inc., Foster City, CA, USA) va chién lugc di trén doan mdi. Dit liéu
cda trinh tu nucleotit dugc nghién ctru v& chit luong va tat ca trinh tu dugc so sanh véi
nhau v&i su hd trg cia phén mém PHRED/PHRAP (Pai hoc Washington, Seattle, WA,
USA).

Trinh tu nucleotit va trinh ty axit amin suy ra cia gen P23NUR Chaefomium
virescens dugc thé hién trong SEQ ID NO: 6 va SEQ ID NO: 7, twong tmg. Trinh ty ma
héa 1a 1222 bp bao gdm bd ba ma hoa chin va bi dut doan boi hai intron. Protein dy bdo
duoc ma héa 1a 367 axit amin. S dung chuong trinh SignalP (Nielsen va cong sw, 1997,
Protein Engineering 10: 1-6), peptit tin hiéu cua 17 gbc duogc du bao. Protein chin mudi
duoc dy bao (SEQ ID NO: 8) bao gdm 350 axit amin v6i phén tir khéi du bao bang 39 kDa
va pH ding dién bang 6,9. Polypeptit néu & SEQ ID NO: 8 thé hién hoat tinh mananaza

nhu thé hién dudi day.

Viéc sép thang hang tat ca timg cip so sanh cua trinh ty axit amin dwgc xac dinh st
dung thuat todn Needleman va Wunsch (Needleman va Wunsch, 1970, J. Mol. Biol. 48:
443-453) v6i diém phat mé quing cach bang 10, diém phat kéo dai quang cach bang 0,5,
va ma trdn EBLOSUMS62. Thuat toan thé hién ring trinh ty axit amin suy ra cia gen
Chaetomium virescens mi héa P23NUR GHS5 polypeptit c6 hoat tinh mananaza c¢6 chung
86% twong dong (khong bao g0m khe) véi trinh ty axit amin suy ra cia protein ho GHS du
bao tir Chaetomium globosum (sb truy cap SWISSPROT:Q2H1Y9) véi hoat tinh khong
biét.

Biéu hién ciia GH5 mananaza P23NUR cua Chaetomium virescens

Plasmit pP23NUR biéu hién dugc bién nap vio Aspergillus oryzae MT3568.
Aspergillus oryzae MT3568 1a AMDS (axetamidaza) bi dit doan c6 ngudn gdc tirJal.355
(WO 02/40694) trong d6 pyrG auxotrophy dugc phuc hdi trong qué trinh dénh bai gen
Aspergillus oryzaeaxetamidaza (AMDS). Thé nguyén sinh MT3568 dugc diéu ché theo
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phuong phap cia Sang ché Chau Au s 0238023, trang 14-15, ma dwoc két hop & day bang

cach vién dan.

Chét bién nap duoc tinh ché trén tAm lua chon sucroza COVE qua hat dinh don
truée khi hinh thanh bao tir chung trén tim PDA. Viéc san xudt Chaetomium virescens
GHS5 polypeptit bang chét bién nap dwgc phan tich tir dich ndi nudi cdy cua 1 ml 96 nudi
cdy tai giéng sau & 30°C trong mdi trudng YP+2% glucoza. Biéu hién duoc kiém tra trén
gel 48 giéng E-Page 8% SDS-PAGE (Invitrogen, Carlsbad, CA, USA) bang cach nhudm
mau Coomassie. Mot chét bién nap dugce chon dé gia cong thém va thiét ké Aspergillus

oryzae 29.8.

Di v6i san xult quy méd 16n hon, bao tir Aspergillus oryzae 29.8 dugc rai 1én tAm
PDA va dugc U trong nam ngdy & 37°C. Tam bao ti hop luu duge rira hai 1an vé6i 5 ml
0,01% TWEEN® 20 d8 téi da hoa sb luong bao tir duge gom. Huyén phi bao ti sau d6
duge dung dé ching nglra mudi lim binh thot ¢ 500 ml chtra 150 ml mdi truong Dap-4C
(WO 2012/103350). Nudi cdy duge u & 30°C kem lc ¢é dinh & 100 rpm. Vao ngay bén
sau khi ching nglra, nudc xuyt nudi cdy dugc gom bing cach loc qua thiét bi loc MF75
Supor MachV 0,2 um PES nép chai (Thermo Fisher Scientific, Roskilde, Dan Mach). Nuéc
xuyt nudi ciy mai tir chét bién nap nay tao ra hai dai protein GHS5 bang xép xi 45 va 50
kDa. Nhan dién cta hai dai 1a polypeptit GHS Chaetomium virescens dugc kiém tra bang
cach sip trinh tu peptit. Su khic biét gitra kich thudce xuét hién va quan sat dugc ctia protein

t4i t hop c6 thé gop phan vao viéc glycosyl hoa va/hodc cai bién sau dich ma khac.

Phuong phép tity ¥ san xudt GHS mananaza Chaetomium virescens (MANANAZA
2)

Trén co sé trinh tu nucleotit dugc xac dinh 1a SEQ ID NO: 6, gen tdng hop ¢6 thé
thu duoc tir nhidu nha cung cip nhu Gene Art (GENEART AG BioPark, Josef-Engert-Str.
11, 93053, Regensburg, Dirc) hodc DNA 2.0 (DNA2.0, 1430 O'Brien Drive, Suite E,
Menlo Park, CA 94025, USA). Gen tdng hop c6 thé dugc thiét ké dé két hop trinh tw ADN
bd sung nhu vi tri t&i han hodc vung téai td hop tuong d@)ng dé tao didu kién cho viéc tach

dong vao vecto bicu hién.
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St dung hai doan mdi oligonucleotit téng hop F-P23NUR va R-P23NUR dugc md
ta & trén, phan tng PCR don ¢6 thé dugc dung dé khuéch dai khung doc mé chidu dai day
du tir gen tdng hop néu & SEQ ID NO: 4. Gen sau d6 ¢6 thé dugc tach dong vao vecto biéu
hién vi du nhu dugc mo ta & trén va dugc biéu hién & té bao chu, vi du & Aspergillus oryzae

nhu dugc md ta & trén.
Tinh ché endo-mananaza cta Chaetomium virescens MANANAZA 2)

Nudc xuyt da loc duge didu chinh dén pH7,0 va duogc loc trén thiét bi loc PES
0,22um (Nalge Nunc International, Nalgene labware cat#595-4520). Sau do, phﬁn loc duogc
thém 1,8M amoni sulphat. Phan loc dugc tai 1én cdt chéy nhanh 6 Phenyl Sepharose™ (sub
cao) (GE Healthcare, Piscataway, NJ, USA) dugc 1am cén bang v6i 1,8M amoni sulphat,
25mM HEPES pH7,0. Sau khi rira v6i 1,0M amoni sulphat, c4c protein lién két dugc tach
rira c& mé voi 25 mM HEPES pH 7,0. Cac doan dugc gom va phan tich boi SDS-PAGE.
Cac doan dugc trdn va duoc 4p dung 1én cdt Sephadex™ G-25 (modi truong) (GE
Healthcare, Piscataway, NJ, USA) dugc lam cén b%mg trong 12,5 mM axit axetic pH 4,3
duoc didu chinh v&i NaOH. Cac doan dugc 4p dung cho cot SOURCE™ 158 (GE
Healthcare, Piscataway, NJ, USA) dugc lam cin bing trong 12,5 mM axit axetic pH
4,3/NaOH va cac protein lién két duoc tach rira vdi gradien tuyén tinh tir 0-1000 mM natri
clorua qua 20CV. Céc doan dugc gom va phén tich béi SDS-PAGE.

Vi du 3: Tach dong, biéu hién va tinh ché endo-mananaza cta Sordaria macrospora

(MANANAZA 3)
Chung

Chung Sordaria macrospora DSM997 dugc dung lam ngudn polypeptit c6 hoat tinh
mananaza. Ching Aspergillus oryzae MT3568 dugc dung dé biéu hién gen Sordaria
macrospora mi héa polypeptit c6 hoat tinh mananaza . 4. oryzae MT3568 1a gen amdS
(axetamidaza) bi dirt doan c6 ngudn gde tir Aspergillus oryzae JaL.355 (WO 2002/40694)
trong d6 pyrG auxotrophy duoc phuc hdi bing cach lam duat doan gen A.

oryzaeaxetamidaza (amdsS).

Viéc chiét ADN bd gen ctia chung Sordaria macrospora DSM997
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Dé tao ra ADN bd gen dé khuéch dai PCR, ching Sordaria macrospora DSM997
dwgc nhéan gidng trén tim aga PDA bang cach nudi & 26°C trong 7 ngdy. Bao tir thu hoach
dugc tir tAim PDA duoc dung dé ching nglra 25 ml mdi trudng YP+2% glucoza binh thot

¢d rung duoc ngin va duge G & 26°C trong 72 gid kém khudy & 85 rpm.

ADN bo gen dugc phan 14p theo phuong phap bd kit DNeasy Plant Maxi cai bién
(Qiagen Danmark, Copenhagen, Pan Mach). Vit li¢u nim tir nudi cy trén duge thu hoach
bang cach ly tdm & 14,000 x g trong 2 phut. Dich ndi duge loai ra va 0,5 g vién nhé duge
dong lanh trong nito 16ng véi cat thach anh va dugc nghién thanh bdt min cbi 1lam lanh
trude. Bot duge chuyén dén éng ly tim 15 ml va duge thém 5 ml dém AP1 (gia nhiét trudce
dén 65 °C) va 10 ul dung dich gbc RNaza A (100 mg/ml) sau d6 tao xody manh. Sau khi
u trong 10 phut & 65 °C kém dao déu 6ng, 1,8 ml dém AP2 dugc thém vao san phédm phan
giai bang cach tron nhe nhang sau d6 G trén d4 lanh trong 10 phut. San pham phan giai sau
d6 duoc ly tdm & 3000 x g trong 5 phut & nhiét d6 phong va dich ndi duge ling gén vao
cot quay QIAshredder Maxi dit trong léng gom 50 ml. Sau d¢ ly tdm & 3000 x g trong 5
phut & nhi¢t 4§ phong. Chét chay qua duoc chuyén vao 6ng 50 ml méi va dugc thém 1,5
thé tich cua dém AP3/E sau do tao xody. 15 ml miu dugc chuyén vao cot quay DNeasy
Maxi dit trong 6ng gom 50 ml va dugc ly tim ¢ 3000 x g trong 5 phit & nhiét do phong.
Chét chay qua dugc bd di va 12 ml d&m AW dugc thém vao cot quay DNeasy Maxi dét
trong dng gom 50 ml va duge ly tdm & 3000 x g trong 10 phut ¢ nhi¢t do phong. Sau khi
bd di chét chay qua, lip lai ly tim dé loai bo ruou con lai. Cot quay DNeasy Maxi duoc
chuyén dén dng 50 ml méi va 0,5 ml dém AE (gia nhiét trudc dén 70°C) dugc thém. Sau
khi U trong 5 phut & nhiét d6 phong, mau dugc tach ria bang ly tdm & 3000 x g trong 5
phut & nhiét do phong. Lap lai tach rira v6i 0,5 ml dém AE bd sung va nuée giai hép duoc

gom. Nong d6 ctia ADN thu hoach duge duge do bang phd quang ké UV & 260 nm.

Viée tao ciu tric clia vecto bicu hién Aspergillus oryzae chira trinh ty bd gen cia

ching Sordaria macrospora DSM997 ma héa polypeptit ho GHS c6 hoat tinh mananaza

Hai doan mdi oligonucleotit tdng hop dugce thé hién dudi day dugc thiét ké dé phong
dai PCR gen P2453A cua ching Sordaria macrosporaDSM997 (SEQID NO: 11) tir ADN
bd gen dugce diéu ché nhu dugc mé ta & trén. P2453A tuong Ung vdi trinh tu b gen cia

dau vao SwissProt D1ZM91, dugc cha thich 13 xenlulaza gia dinh 1a GHS. B kit tdch dong
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IN-FUSION™ (BD Biosciences, Palo Alto, CA, USA) duoc st dung dé tach dong doan
truc tiép vao vecto biéu hién pDaul09 (WO 2005/042735).

F-P2453A

5'-acacaactggggatccaccATGAAGTCCTTGTTCACCCTCGCC-3" (SEQ ID NO:
14)

R-P2453A

5'-ccctctagatctcgagGTACGCAGCCACGGCGACA-3' (SEQ ID NO: 15)

Chit in hoa thé hién trinh tu gen. Trinh tu gach chan 1a tuong ddng vai vi tri chén

vao ctia pDaul09.

May MJ Research PTC-200 ADN dugc dung dé thuc hién phan tmg PCR. B0 kit
PCR dd tin cdy cao Phusion® (Finnzymes Oy, Espoo, Phan Lan) dugc dung dé khuéch dai
PCR. Phéan Gng PCR gdm c¢6 5 pl 5X HF dém (Finnzymes Oy, Espoo, Phan Lan), 0,5 ul
dNTPs (10 mM), 0,5 pl Phusion® ADN polymeraza (0,2 don vi/ul) (Finnzymes Oy,
Espoo, Phin Lan), 2 pl doan mdi F-P2453A (2,5 uM), 2 pl doan mdi R-P2453A (2,5 uM),
0,5 ul ADN bd gen Sordaria macrospora (100 ng/pl), va 14,5 ul nude khir ion trong tong
thé tich bang 25 pl. Cac diéu kién PCR 1a 1 vong & 95°C trong 2,5 phit. Mbi 35 vong &
98°C trong 10 gidy, 60°C trong 30 gidy, va 72°C trong 2,5 phut; va 1 vong ¢ 72°C trong
10 phut. Sau d6 mau duge gitt & 12°C dén khi loai ra khoi may PCR.

San phim phan tmg dwgc phan 1ap bang dién di agaroza gel 1.0% st dung 40 mM
Tris bazo, 20 mM natriaxetat, 1 mM dém dinatri EDTA (TAE) trong d6 dai san phém 1260
bp dugc cit md tir gel va dugc tinh ché str dung bo kit tinh ché GFX® PCR ADN va dai
gel minh hoa (GE Healthcare Life Sciences, Brondby, Dan Mach) theo hudng din cta nha
san xuat. Sau d6 doan dugc tach dong vao pDaul09 ty hoai Bam HI va Xho I st dung bd
kit tach dong IN-FUSIONT™ tao ra plasmit pP2453A. Viéc tach dong gen P2453A vao
pDaul09 tu hoai Bam HI-Xho I tao ra phién ma cua gen P2453A Sordaria macrospora
dudi kiém soét cua ving khéi dong kép NA2-tpi. NA2-tpi 1a ving khoi dong duge bién

d6i tir gen ma hoa alpha-amylaza trung tinh Aspergillus niger trong d6 vung dan du khong
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dich m& duoc thay bang ving din dau khong dich ma tir gen ma hoa Aspergillus nidulans

trioza phosphatisomeraza.

Phuong phap tach dong dugc thuc hién theo hudng dan cta bo kit tach dong IN-
FUSION™ ta0 ra cu tric P2453A GHS. Plasmit khong dugc xtt Iy va chén dugc bién nap
vao té bao E. coli ¢6 kha ning héa hoc One Shot® TOP10F" (Invitrogen, Carlsbad, CA,
USA) theo huéng dan ciia nha sén xuét va duoc dit 1én tAm LB duoc tao huyén phu véi
0,1 mg ampixillin mdi ml. Sau khi & & 37°C qua dém, cic cum dugc thdy 1a phat trién dudi
su chon loc trén céc tim LB ampixillin. Hai cum dugc bién nap véi chu trac P2453A GHS
duoc ciy trong mdi trudng LB dugce tao huyén pht1 v6i 0,1 mg ampixillin mdi ml va plasmit
dugc phén 1ap véi bo kit QIAprep Spin Miniprep (QIAGEN Inc., Valencia, CA, USA) theo

huéng dan ctia nha san xuét.

Cac plasmit dugc phéan 1ap duoc sdp trinh tu véi doan mdi vecto va doan mdi dic
hi€u gen P2453A dé x4ac dinh dong vo tinh biéu hién plasmit dai dién ma khong c6 16i
PCR.

M5 ta dic tinh trinh tu bd gen DSM997 ctia Sordaria macrospora mé héa polypeptit
P2453A GHS5 c6 hoat tinh mananaza

Viéc sép trinh tw ADN ctia dong v tinh bd gen DSM997 P2453A GHS ctia Sordaria
macrospora dugc thuc hién véi thiét bi sap trinh ty ADN tw dong hoa Model 3700 hé sinh
hoc 4p dung str dung héa hoc két thuc BIG-DYE™ phién ban 3.1 (Applied Biosystems,
Inc., Foster City, CA, USA) va chién luge di trén doan mdi. Dit liéu cia trinh ty nucleotit
dugc nghién ctu vé chét luong va tAt ca trinh tu dugc so sanh véi nhau véi sy hd trg cua

phén mém PHRED/PHRAP (DPai hoc Washington, Seattle, WA, USA).

Trinh tu nucleotit va trinh tw axit amin suy ra ctia gen P2453A Sordaria macrospora
duoc thé hién trong SEQ ID NO: 11 va SEQ ID NO: 12, tuong ung. Trinh ty mi hoéa l1a
1203 bp bao gém bd ba ma hda chin va bi dit doan béi hai intron. Protein du bao duoc
m3 héa 12 361 axit amin. St dung chuong trinh SignalP (Nielsen va cng su, 1997, Protein
Engineering 10: 1-6), peptit tin hiéu cia 17 gdc duge du béo. Protein chin mudi duoc du

bo bao gdm 344 axit amin (SEQ ID NO: 13) véi phan tir khdi du bao bang 38 kDa va pH
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déng dién bang 6,4. Polypeptit néu & SEQ ID NO: 13 thé hién hoat tinh mananaza nhu thé

hién dudi day.

Viée sép thing hang tit ca timg cip so sanh cua trinh ty axit amin dugc xéac dinh st
dung thujt toan Needleman va Wunsch (Needleman va Wunsch, 1970, J. Mol. Biol. 48:
443-453) v6i diém phat mé quing cach bang 10, diém phat kéo dai quing cach bang 0,5,
va ma trAin EBLOSUMSG62. Thuat toan thé hién réng trinh ty axit amin suy ra cua gen
Sordaria macrospora ma hda polypeptit P2453A GHS c6 hoat tinh mananaza ¢ chung
77% twong ddng (khong bao gdm khe) véi trinh tu axit amin suy ra ciia protein ho GHS du
béo Chaetomiuin globosum (sé truy cAp SWISSPROT:Q2H1Y9) véi hoat tinh khong biét.

Biéu hién ciia mananaza GHS Sordaria macrospora (MANANAZA 3)

Plasmit pP2453A biéu hién dwgc bién nap vao MT3568 cua Aspergillus oryzae.
MT3568 cta Aspergillus oryzae 1a AMDS (axetamidaza) bi dut doan co ngudn gdc
tirJaL.355 (WO 02/40694) trong d6 pyrG auxotrophy duoc phuc hdi trong qua trinh danh
bai gen Aspergillus oryzaeaxetamidaza (AMDS). Thé nguyén sinh MT3568 duoc didu ché
theo phuong phap ctia Sang ché Chau Au s6 0238023, trang 14-15, ma dugc két hop & day

bang céch vién dan.

Chét bién nap dugc tinh ché trén tAm lua chon sucroza COVE qua hat dinh don
truée khi hinh thanh bao tir chung trén tim PDA. Viéc san xuét polypeptit GH5 Sordaria
macrospora bang chét bién nap dugc phan tich tir dich ndi nudi cdy bang 1 ml 96 nudi chy
tai giéng sau & 30°C trong moi trudng YP+2% glucoza. Bidu hién dugc kiém tra trén gel
48 giéng B-Page 8% SDS-PAGE (Invitrogen, Carlsbad, CA, USA) bang cach nhuom mau
Coomassie. Mot chit bién nap duge chon dé gia cong thém va thiét ké Aspergillus oryzae

46.7.

Di voi san xult quy mo 16m hon, cac bao tir Aspergillus oryzae 46.7 dugc rai 1én
tAm PDA va dugc G trong ndm ngay & 37°C. TAm bao tir hop lvu duge rira hai 14n v6i 5 ml
0,01% TWEEN® 20 d t6i da hoa s luong bao tir duge gom. Huyén phu bao tir sau d6
dugc dung dé ching ngira mudi ldm binh thét ¢6 500 ml chra 150 ml mdi trudng Dap-4C

(WO 2012/103350). Nudi cdy dugc i & 30°C kém ldc c6 dinh & 100 rpm. Vao ngay bbn
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sau khi chung ngtlra, nudc xuyt nudi cdy dugc gom bang cach loc qua thiét bi loc MF75
Supor MachV 0,2 um PES nép chai (Thermo Fisher Scientific, Roskilde, Dan Mach). Nudgc
xuyt nubi cdy méi tir chét bién nap nay tao ra hai dai protein GH5 bang xap xi 47 va 50
kDa. Nhén dién cua hai dai 1a polypeptit GHS Sordaria macrospora dugc kiém tra bang
cach sép trinh tu peptit. Khic biét gitta kich thudce xuét hién va quan sat dugc cla protein

t4i t6 hop c6 thé gop phan vao viéc glycosyl héa va/hodc cai bién sau dich ma khAc.

Phuong phép khéc san xudt mananaza GHS Sordaria macrospora (MANANAZA
3)

Trén co s trinh tu nucleotit dugc xac dinh 1a SEQ ID NO: 11, gen téng hop c6 thé
thu duoc tir nhidu nha cung cip nhu Gene Art (GENEART AG BioPark, Josef-Engert-Str.
11, 93053, Regensburg, Duc) hoic DNA 2.0 (DNA2.0, 1430 O'Brien Drive, Suite E,
Menlo Park, CA 94025, USA). Gen téng hop c6 thé dugce thiét ké dé két hop trinh tw ADN
bd sung nhu vi tri t6i han hodc ving tai t6 hop tuong dong aé tao diu kién cho viéc tach

dong vao vecto biéu hién.

Sir dung hai doan mdi oligonucleotit téng hop F-P2453A va R-P2453A dugc mo ta
& trén, phan tng PCR don co thé dugc ding dé khuéch dai khung doc mé chidu dai ddy du
tir gen téng hop néu & SEQ ID NO: 7. Gen sau d6 c6 thé dugc tach dong vao vecto biéu
hién vi du nhu dugc mo6 ta & trén va dugc biéu hién & té bao chv, vi du & Aspergillus oryzae

nhu dugc mo ta & trén.
Tinh ché endo-mananaza Sordaria macrospora (MANANAZA 3)

Nude xuyt da loc dugc didu chinh dén pH7,0 va dugc loc trén thiét bi loc PES
0,22um (Nalge Nunc International, Nalgene labware cat#595-4520). Sau do, phén loc dugc
thém 1,8M amoni sulphat. Phan loc dugc tai 1én cdt chay nhanh 6 Phenyl Sepharose™ (sub
cao) (GE Healthcare, Piscataway, NJ, USA) dugc lam can bﬁng v4i 1,8M amoni sulphat,
25mM HEPES pH7,0. Sau khi rtra v6i 1,0M amoni sulphat, cac protein lién két dugc tach
rira cd mé vé6i 12,5 mM HEPES pH 7,0. Céc doan dugc gom va phén tich béi SDS-PAGE.
Céc doan dugc tron va duoc ap dung 1én cdt Sephadex™ G-25 (medium) (GE Healthcare,

Piscataway, NJ, USA) dugc lam cin bang trong 25 mM HEPES pH 7,0. Céc doan dugc ap
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dung cho ¢t SOURCE™ 15Q) (GE Healthcare, Piscataway, NJ, USA) dugc lam can b?ing
trong 12,5 mM HEPES pH 7,5 va céc protein lién két duoc tach rira v6i gradien tuyén tinh
tlr 0-1000 mM natri clorua qua 20CV. Céc doan dugc gom va phan tich boi SDS-PAGE.

Protein dugc tai tao trong phan ra.
Vi du 4: Tinh 6n dinh nhiét ctia mananaza dugc danh gia bang DSC

MANANAZA 4 dugc st dung & day va mot s6 trong cac vi du sau day 1a GH5_8
mananaza thu dugc ban dau t Caldicellulosiruptor saccharolyticus va c6 trinh ty axit
amindugc thé hién béi trinh tu axit amin chin mudi néu & SEQ ID NO: 17. Trinh ty axit
amin chin mudi dugc x4c dinh 1a axit amin 28-319 béng cach sip trinh tu dAu N va sic phd
khéi (MS) ctia protein chidu dai day du. Trinh ty axit amin chin mudi duge thé hién 12 SEQ
ID NO: 18.

Tinh 6n dinh nhiét MANANAZA 1, MANANAZA 2, MANANAZA 3 va
MANANAZA 4 duge dénh gia bang Phan tich nhiét quét vi sai (DSC) trong dung dich
dém thich hop (20 mM Natriaxetat pH 5). Nhiét d¢ tuong tmg v6i dinh cia goc trong bidu

d nhiét nhu duge néu l1a diém gitta chuyén tiép nhiét (Tm (°C)) d6i voi enzym.

Bang 1: Nhiét do diém gitra

Enzym Nhiét do (°C)

MANANAZA 1 93

MANANAZA 2 69

MANANAZA 3 74

MANANAZA 4 92

Dé so sanh, diém gitra chuyén tiép nhiét dbi véi Mannaway duoc xic dinh bang
DSC ¢ pH 5 1a 73°C. Diém gitta chuyén tiép nhiét ddi v6i Gamanaza (beta-mananaza tir

Aspergillus niger) dugc xac dinh bang DSC & pH 512 87°C. va diém gitta chuyén tiép nhiét
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ddi v6i beta-mananaza tir Trichoderma reesei dugc st dung trong Vi du 10 dugc x4c dinh

bang DSC & pH 5 is 81°C.
Vi du 5: Hoat tinh mananaza 1én AZCL-galactomannan

Hoat tinh cia mananaza dugc thir bang céch thiy phan 0,2 khdi luong/thé tich%
AZCL-galactomannan trong 50mM Dém Britton-Robinson (50mM axit phosphoric,
50mM axit axetic, 50mM axit boric, 50mM KCl, ImM CaCly) va 0,01% Triton X-100, pH
5 & 40°C trong 10 phit. Mananaza thtt nghiém va Mannaway® 25L dugc thém riéng r& dé
taora néng d6 cubi béng 0-0,01 mg/ml. Phan Gng dugc két thiic trén d4 lanh/bé nude. Sau
khi ly tim (10,000rpm, 5 min & 4°C), dich ndi duoc chuyén vao tdm vi chuén va do hat &
595 nm dugc do. Quy trinh dugc thyc hién trong ba mau lip dbi véi tat ca enzym va mau

tréng (khong enzym). Déi véi tt ca 4 enzym dap tGmg liéu c6 thé quan sat dugc (Bang 2).

Bang 2. B¢ hut ¢ 600 nm.

Mannawa MANANAZ MANANAZ MANANAZ

Nong 6y Al A2 A3
(mg/mL) Ascoo As00 Aso0 As00
0,0100 0,529 1,201 0,463 0,294
0,0075 0,405 1,034 0,381 0,233
0,0050 0,282 0,811 0,295 0,163
0,0025 0,156 0,535 0,178 0,087
0,0010 0,070 0,257 0,082 0,037
0,0000 0,000 0,000 0,000 0,000

Vi du 6: Xt Iy trudce cla vat liéu ca phé
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800 mL nudc s6i duge thém vao 155 g hat ca phé Arabica rang va xay voi kich
thude hat bang 0,5 mm. Sau khi 1 trong bé nude & 95°C trong 30 phut kém tron bing tay
mdi 5 phit, bdt nhao duge 1am ngudi dén nhiét dd phong. Sau khi loc chan khong ban dau
qua thiét bi loc Whatman GF/D, @ 150 mm, ca phé pha roi khong tan trén thiét bi loc dugc
rira bing cach thém 500 - 1000 mL nu6e MilliQ. Ca phé pha rdi dugc loai ra khoi thiét b
loc va trai 1én tAm 16n va dé kho qua dém. Ba ca phé pha rdi con duge tach béo bang butanol
bao hoa nude. Phin butanol dwgc tach bang cach loc va ba ca phé pha rdi tach béo dugc
lam kho duéi chan khong trudce khi st dung. Ba ca phé pha rdi tach béo nay dugc st dung

trong Vidu 7.
Vi du 7: Thuy phan dugc xdc tac enzym cua b ca phé pha rdi tach béo
a) Chiét enzym

B4 ca phé pha rdi tich béo dugc tao ra theo Vidu 6 (10 khéi luong %) duoc G véi
nude va enzym pha lodng thich hop (dé tao ra ndng d6 phan g cudi bang 1,47 nM dbi
v6i MANANAZA 1-4 va 0,2% Mannaway® 25L) & 50°C. Cac mau duoc rut ra sau 2 va
24 gi® va thity phan enzym dugc dung ngay bang céach gia nhiét cdc mau & 100°C trong 10
phut. Sau khi ly tam (10,000xg, 10 phit) va loc qua thiét bi loc 0,22 pm, dich ndi dugc
phén tich thém v& chét kho, ché phém carbohydrat va do hut. Quy trinh dugc thyc hién

trong mAu 13p ddi vai tit ci enzym va méu trng (khong c6 enzym dugc thém).
b) X4c dinh chét kho

Ham lugng chit khd (DM) dugc dinh lugng sau khi 1am kho qua dém ¢ 110°C cta
dich ndi tir ba ca phé pha rdi duge xtr ly enzym. Khéi lugng cta chat khd duge chia cho
thé tich dugc thém cua dich ndi va gid tri DM trén co s g/L dugc tinh todn. Déc diém cta

chiét xuét trén co s& DM dugc tom tit trong Bang 3.

Bang 3: Chét kho ctia chiét xuét ba pha rdi tich béo sau cac xir Iy enzym khéc nhau.

Chét khé (g/L)

Xu ly enzym 2h 24h
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Khong enzym 2,8 2,5
Mannaway 6,1 7,2
MANANAZA 1 10,0 16,1
MANANAZA 2 9,6 11,3
MANANAZA 3 8,0 9,1
MANANAZA 4 8,1 9,2

Tat ca mananaza thit nghiém hoa tan chat kh6 nhiéu hon so véi Mannaway, déu sau

2 git va 24 gid thoi gian u (Bang 3).
¢) Phan tich carbohydrat

Ché phim dudng duge phan tich bing cach do monosaccarit ty do trong dich nbi
bing séc ky trao ddi anion hiéu ning cao v6i phat hién xung dong dién (HPAEC-PAD).
Téng sb duong dugc phan tich bang HPAEC-PAD sau khi thily phan axit trong 2 M triflo
axit axetic trong 2 h & 95°C. Céc miu dugc thily phan axit dugc trung hoa bang cach pha
loang ban d4u trong 0,2 M NaOH. Monosaccarit duge dinh luong sau khi pha lodng thich
hop ddi véi dudng cong tiéu chuén 5 diém cua arabinoza (Ara), galactoza (Gal), glucoza
(Glc) va mannoza (Man) trong khoang tir 0,002-0,02 g/L. Cac két qua c6 thé xem trong
Bang 4, Bang 5 va Bang 6.

Bang 4: Monosaccarit tu do trong chiét xudt tir ba ca phé pha rdi tach béo sau xir Iy

enzym.

Monosaccarit tw do /DM (%)
2h 24h

Xu ly enzym Glu Man Glu  Man
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Khong enzym 0 0 0 0

Mannaway 0 1,5 0 1,5
MANANAZA 1 0,2 2,0 0,2 4,6
MANANAZA2 0 1,6 0 2.3
MANANAZA3 0 0,4 0 0,5

Bang 5: Tong sb ché phim duodng trong chiét xut tir ba ca phé pha rdi tach béo sau

xir Iy enzym. Monosaccarit trong dich nbi sau thity phén axit.

Tbng s6 monosaccarit/DM (%)
2h 24h

Xt ly enzym Ara Gal Glu Man Ara Gal Glu Man

Khong enzym 0,7 24 0,8 11,0 1,7 6,1 09 15,2
Mannaway 0,7 2,7 1,1 19,6 0,9 3,9 06 21,3
MANANAZA1 0,5 24 1,3 187 0,6 32 04 20,0
MANANAZA 2 0,5 2,5‘ 1,1 189 0,7 3,5 04 204

MANANAZA 3 0,5 2,6 1,1 183 0,8 3,6 04 198

Bang 6: Phan trim saccarit ¢ mat 14 monosaccarit trén co s¢ khoi lugng cua tong

s0 dudng 1a monosaccarit.

Monosaccarit tu do
/ Téng sb6 duong
(%)
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X ly enzym 2h 24h
Khong enzym 0 0
Mannaway 6 6

MANANAZA 1 10 20

MANANAZA 2 7 9
MANANAZA 3 2 2
d) D6 hut

P hat & 361 nm cla cac miu dugc do sau khi pha loang thich hgp céc dich nbi va
kiém hoa béi it nhét pha lodng 1:10 trong 0,2 M Na>COs. Chia d hit cho DM (g/L) tao ra
s& do chit lugng lién quan dén mau dugc giai phong boi DM (Bang 7). Mananaza dugc

gi4i phong tuong ty mau mdi DM 1a Mannaway.

Bang 7: Chét lugng clia chiét xuit. Do hit cua chiét xuét extract sau khi kiém héa

& 361 nm mdi chét kho.

bd hat

(Ase1*L/g)
X ly enzym 2h  24h
Mannaway 0,04 0,05
MANANAZA 1 0,04 0,04
MANANAZA 2 0,04 0,03
MANANAZA 3 0,04 0,04

Vi du 8: Thity phan dugc xlc tdc enzym cla ba ca phé pha 1di tach béo
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Viéc hoa tan enzym cua ba ca phé pha rdi tach béo dugc thuc hién véi Mannaway
va MANANAZA4 st dung phuong phap duge md ta trong Vi du 7. Khéac nhau Ia hai nhiét

d6 dugc thir dé chiét enzym, 50°C va 80°C, va chit khé duoc do trén cac dich ndi thu duoc.

Bang 8. Chét kho cia bi pha rdi tach béo chiét xudt sau khi xtt Iy enzym khac nhau
& 50°C va 80°C

Chét kho (g/L)

50°C 80°C
Xt ly enzym 2h 24h 2h 24h
Khong enzym 1,2 0,5 1,4 3,2
Mannaway 5,8 6,7 4,6 3,6
MANANAZA 4 8,1 9,2 8,8 11,4

Bang 8 thé hién rd ring viéc st dung mananaza chiu nhiét cho phép nhiét do hoa

tan cao hon va dat duwgc mirc hoa tan cao hon & lidu enzym bang nhau.
Vi du 9: Thiy phan dugc xuc thc enzym cuia ba ca phé pha rdi
Didu ché ca phé pha rdi

Hat Arabica rang (238 g) dugc xay st dung sang 1 mm va doan nghién tao thanh
dugc chiét voi nude soi & chét kho bang 20 %. Nhiét d sau khi tron 1a 87 °C. Ba ca phé
pha rdi dugc phén tach tir dich 16ng bang loc chan khong st dung thiét bi Whatman GF/D
sau 10 phtt tron. Ca phé pha roi dugc rira voi lugng du nude trude khi 1am khod qua dém &
60 °C. Trén co s& chit kho trong phan loc phin chia chat kho 1a 25 % trong pha 16ng va 75

% trong pha rén.

Thuy phan enzym ctia ca phé pha rdi duoc tao ra
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B4 ca phé pha roi dugce tao ra nhu duge md ta ¢ trén duge 0 ¢ 10 khéi lugng% véi

nudce va mananaza pha loang thich hgp (dé tao ra ndng d6 phan tng cudi bang 50 mg/L
dbi v6i MANANAZA 1, MANANAZA 4 vi 0,2 thé tich % Mannaway® 25L) & 50, 70,
80 va 90 °C. Cac mAu bét hoat nhiét & 100 °C trong 10 phut sau 2 hodc 24 gid thity phan

enzym. Sau khi ly tdm (10,000xg, 10 phut) va loc qua thiét bi loc 0,22 um, dich ndi dugc

phan tich vé chit kho. Quy trinh dugc thuc hién trong mau lip d6i voi tit ca enzym va mau

trdng (khong c6 enzym duge thém).

Chét kho duge do nhu duge mé ta trong Vi du 7.

Bang 9. T4c dung ctia nhiét d0 va thoi gian 1én mure hoa tan clia ca phé€ pha rdi

2 gio 24 gio
Xu ly 50°C | 70°C | 80°C |90°C |50°C |70°C |80°C |90°C
Khéng enzym 1% | 2% 2% 3% 3% 4% 5% 7%
Mannaway®25L [4% [3% |2% 3% 7% 4% 5% 8%
MANANAZA 1 4% [5% |5% 3% 9% 12% 10% 8%
MANANAZA 4 | 6% | 9% 10% 1%! 14% 21% 17% 10%

1Sai 16ch tiéu chuan trén 1 diém phan tram

Mannaway c6 thé hoa tan mot s0 ba ca phé pha r6i & 50°C ¢ cé thoi gian U ngan va

dai nhung & nhiét dd & hodc trén 70°C khong c6 su hoa tan dang ké so v6i mau khong dugc

xtt Iy, D6i véi MANANAZA 1 va MANANAZA 4 t6i uu hoa tan d6i v6i i enzym dai hon

la 70°C va & thoi gian U ngin hon 70-80°C Ia khoang nhiét do 1 wu (Bang 9).
MANANAZA 1 va MANANAZA 4 do d6 c6 thé dugc sir dung & nhiét do cao hon trong

do6 san lugng chiét ting déng ké dugc thdy va do d6 dan dén tinh kinh té cua quy trinh tt

hon.

Vidu 10:
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Ba ca phé duogc diéu ché theo Vi du 6 dugc st dung & ndng do thir nghiém cudi
bang 10% chit khd va dugc thity phan trong 2 hodc 24 gi¢ ¢ 55°C trén may lic diéu nhiét
& 1200 rpm. Nong d6 enzym 13 0,5 mg enzym mdi kg ba ca phé pha rdi. Enzym dugc bét
hoat bang cach 1am so6i trong 10 phit va dich ndi duge chuyén vao 6ng riéng sau 10 phat
ly tam & 10,000 rfc. X4p xi 0,75 g chiét xudt dugc 14y ra va chét 16ng dugc bay hoi 6 105°C
truée khi chat kho dugc ghi.

Gamanaza 13 beta-mananaza tit Aspergillus niger. "T. reesei + CBM1" la beta-
mananaza t Trichoderma reeseibao gdbm vung lién két CBM1 c6 trinh tu axit amin dugc
thé hién 12 axit amin 1 dén 418 néu & SEQ ID NO: 19. "T. reesei - CBM1" 12 beta-mananaza
tu Trichoderma reesei khong c6 vung lién két CBMI c¢6 trinh ty axit amin dugc thé hién

1a axit amin 1 dén 355 néu & SEQ ID NO: 20.

Bang 10. Hoa tan enzym cia b ca phé tich béo so véi mau trong voi khong ¢

enzym dugc thém

2 gid 24 gid

Khéng c¢6 enzym dugc

thém 1,1£0,2% 3,0+0,1%
Mannaway 2,240,1% 2,7+0,2%
MANANAZA 1 7,54£0,1% 14,7+0,2%
Gamanaza 1,9+0,1% 5,240,1%
T. reesei + CBM1 4,5+0,3% 10,3+0,2%
T. reesei - CBM1 2,9+0%  8,1+£0,2%

Sang ché dugc mé ta va duoc yéu cAu bao ho trong ban mo ta nay khong bi giéi han
trong pham vi cua céc khia canh cu thé dugc boc 10 & day, vi cac khia canh nay chi nham
dé minh hoa cho mdt vai khia canh cta sang ché. Céc khia canh twong duong bét ky dugc

du dinh 13 ndm trong pham vi cua sang che. That vay, cac cai bién khac nhau cua sang ché
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ngodi ra cac cai bién da dugc thé hién va di duoc mo ta trong ban mo ta nay s€ tré nén 1o
rang ddi véi nguoi ¢6 hi€u bi€t trung binh trong linh vuc tir phan mo ta trén déy. Cac cai
bién nay cling dugc dy dinh 1 thuc pham vi clia cic yéu cau bdo ho kém theo. Trong

tredong hop ¢6 mau thuin, phan bdc 16 ¢6 bao g0m céc dinh nghia s& dugc 4p dung.
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YEU CAU BAO HO
1. Phuong phép san xuét chiét xuét ca phé, bao gbm céc budec:
a. tao ra hat ca phé rang va xay;
b. tuy y thue hién mot hodc nhidu buéc chiét thir nhat hat ca phé nay;
C. thém vao hat ca phé nay, ma tiy y dugc dua qua mdt hodc nhiéu buée chiét

th nhat, nudc va enzym cé hoat tinh mananaza,

d. U dé tao ra chiét xuat ca phé nudc; va
e. tach chiét xuat ca phé tlr hat ca phé duoc chift xuat,

trong d6 enzym c9 hoat tinh mananaza c6 it nhit 70% twong ddng trinh ty véi SEQ

ID NO: 3.

2. Phuong phéap theo diém 1, trong d6 enzym c6 hoat tinh mananaza c6 it nhét 75%, it nhat
80%, it nht 85%, it nhit 90%, it nhit 95%, it nhét 96%, it nhit 97%, it nhét 98%, it nhat
99% hoic 100% twong ddng trinh tu v6i SEQ ID NO: 3.

3. Phuong phép theo diém bét ky trong cac diém 1-2, trong d6 enzym c6 hoat tinh mananaza

1a 6n dinh nhiét.

4. Phuong phép theo diém bat ky trong céc diém 1-3, trong d6 enzym c6 hoat tinh mananaza
¢6 nhiét 30 nong chay (Tm) dugc xac dinh bang Phan tich nhiét quét vi sai (DSC) bang it
nhét 80°C, tét hon 12 it nhdt 85°C hogc it nhat 90°C.

5. Phuong phép theo diém bét ky trong sb céc diém 1-4, trong d6 viéc U trong budc d duoc

thuc hién trong it nhét mét gio.

6. Phuong phap theo diém bat ky trong sb cac diém 1-5, trong d6 viéc u trong budc d dugc
thyc hién & nhiét do it nhat 60°C nhu it nhét 1a 65°C, t6t hon Ia it nhét 70°C nhu it nhét 1a
75°C hodc it nhét 80°C.

7. Phuong phéap theo diém bét ky trong sé cac diém trén, trong d6 enzym c6 hoat tinh

mananaza 13 endo-beta-1,4-mananaza.
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8. Phuwong phap theo diém bit ky trong sb cac diém trén, trong d6 enzym c6 hoat tinh
mananaza 1la GH5 endo-beta-1,4-mananaza, tdt hon 1a GHS5 7 endo-beta-1,4-mananaza

hodc GHS_ 8 endo-beta-1,4-mananaza.

9. Phuong phép theo diém bt ky trong sb cac diém trén, trong d6 hat ca phé rang va xay

dugc dua qua mot hodc nhiéu bude chiét thir nhét trude bude c.

10. Phuong phép theo diém 9, trong d6 nd hoi nuée dugce thuc hién sau bude chiét thir nhét

va trudce budce c.

11. Phuong phép theo diém bat ky trong sé cac diém 9 hoic 10, trong d6 budc nghién thix

hai hat ca phé dugc thuc hién sau bugc chiét tht nhat va trude bude c.

12. Phuong phép theo diém bat ky trong sb céc diém trén, trong d6 chiét xudt ca phé thu
dugc & budc e bao gdm nhiéu hon it nhit 100% chét kho so véi chiét xuat ca phé dugc

didu ché bang phuong phép twong tw ma khong bd sung enzym c6 hoat tinh mananaza.

13. Phuong phép theo diém bt ky trong sd cac diém 9-12, trong do6 it nhat 8% theo khéi
lugng cla chét kho cta hat ca phé dugc chiét xult mot phén thu duoc sau bude b duge thu

lai trong chiét xut ca phé thu dugc & budc e.
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<220>

<221>
<222>

<220>

<221> CDS

<222>

<400> 1

atg
Met

gce

Ala

ccg

Pro

tat

Tyr

aag ttg
Lys Leu

cag gtt
Gln Val

aca act
Thr Thr
35

agc cag

Ser Gln

(1183)

(1259)

Intron

tct

Ser

gcc
Ala
20

tgc

Cys

tgt

Cys

acc

Thr

aac

Asn

aat

Asn

ctt

Leu

.. (1258)

.. (1545)

ctc

Leu

tat

Tyr

ccg

Pro

cca

Pro

aat

Asn

ggc
Gly

ggce
Gly

gct
Ala
55

ttc
Phe

Caa

Gln

tgg
Trp
40

acc

Thr
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ctg

Leu

tgt
Cys
25

tct

Ser

tcc
Ser

10

ggt
Gly

tgc
Cys

ttg

Leu

gga
Gly

caa

Gln

gcc

Ala

cag

Gln

tat

Tyr

ggt
Gly

aat

Asn

ctg
Leu

45

ctg

Leu

tat
Tyr
30

aat

Asn

c gtatgtcgac tacactcatg

tgcatatcag actctgatgt tcccatccgc ttttggtact

attcatcaac acag

agc

ggc
Gly
85

acc agc
Thr Ser
70

ggc tcg
Gly Ser

acc

Thr

tca

Ser

aa

Gln

acc

Thr

agc

Ser

acg

Thr

acc

Thr

aca
Thr
90

acc

Thr

aga
Arg
75

tct

Ser

act
Thr
60

acc

Thr

ata

Ile

ctg

Leu

agt

Ser

CCcC

Pro

acg

Thr

acc

Thr

agc

Ser
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acg

Thr

agt

Ser

aag
Lys
95

acattcttgt ttccttgcta

tcg

Ser

acc
Thr
80

aat

Asn

acg
Thr
65

acc

Thr

ggt
Gly

aag

Lys

agc

Ser

ctc

Leu

gtg
Val
15

tct

Ser

CcCa

Pro

CccC

Pro

acc

Thr

aag

Lys

tct

Ser

ggc
Gly

tat

Tyr

acc

Thr

cag

Gln

ttt
Phe
100

48

96

144

189

249

298

346

394



acc

Thr

ctc

Leu

ctc

Leu

gtc
Val

aac
Asn

165

gac

Asp

aac

Asn

aat

Asn

cag

Gln

ggc

att
Ile

ccg

Pro

caa

Gln

aac
Asn

150

ggc
Gly

tac

Tyr

ttt

Phe

aac

Asn

gct
Ala
230

tct

gac

Asp

ttc
Phe

caa
Gln
135

acc

Thr

cag

Gln

gtg
Val

gtc
Val

tat
Tyr
215

gcg
Ala

cct

ggc
Gly

ctg
Leu

120

tcc

Ser

cag

Gln

gcg
Ala

gtg
Val

aac
Asn

200

ggc
Gly

tat

Tyr

gcg

aag
Lys
105

acc

Thr

ggc
Gly

cca

Pro

act

Thr

caa
Gln
185

aac

Asn

ggt
Gly

cgt
Arg

atc

acc

Thr

aac

Asn

ctc

Leu

gga
Gly

atc
Ile
170

tct

Ser

tgg
Trp

aat

Asn

aac

Asn

ttt

gcc

Ala

aat

Asn

aag

Lys

agt
Ser

155

aac

Asn

gcg
Ala

aac

Asn

gca

Ala

tac
Tyr
235

gct

tac

Tyr

gcg
Ala

atc
Ile
140

ggc
Gly

acg

Thr

gaa

Glu

gat
Asp

acg
Thr
220

atc

Ile

tgg
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tat

Tyr

gat
Asp
125

ctt

Leu

acc

Thr

ggc
Gly

gct
Ala

tat
Tyr
205

acc

Thr

aag

Lys

gag
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gca
Ala
110

gtt

Val

cgt

Arg

gtg
Val

gcc

Ala

cac
His

190

ggc
Gly

tgg
Trp

gcg
Ala

ttg

ggc
Gly

gat
Asp

gtc
Val

tgg
Trp

aat
Asn

175

gat
Asp

ggc
Gly

tac

Tyr

gtc
Val

gcc

acc

Thr

ctg

Leu

tgg
Trp

ttc
Phe
160

ggt
Gly

atc

Ile

atc

Ile

acc

Thr

atc
Ile
240

aat

aac

Asn

gtc
Val

ggc
Gly
145

cag

Gln

cta

Leu

aaa

Lys

aac

Asn

aac
Asn

225

tct

Ser

gag

acc

Thr

atg
Met
130

ttc

Phe

ctg

Leu

cag

Gln

ctg

Leu

gcg
Ala
210

tcg

Ser

cgg
Arg

CCcC

tac
Tyr
115

agc

Ser

aac

Asn

ctc

Leu

cgc

Arg

atc
Ile
195

tac

Tyr

gcc

Ala

tac

Tyr

cgc

tgg
Trp

cat

His

gac

Asp

cag

Gln

ctc
Leu

180

att
Ile

gtc
Val

gct
Ala

att
Ile

tgc

442

490

538

586

634

682

730

778

826

874
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Gly Ser Pro Ala Ile Phe Ala Trp Glu Leu Ala Asn Glu Pro Arg Cys
245 250 255 260

cat ggg tgc gac acc tct gtg atc tac aac tgg gtc tct agc acc agt
His Gly Cys Asp Thr Ser Val Ile Tyr Asn Trp Val Ser Ser Thr Ser
265 270 275

gca tac atc aag tct ctt gag cca aac cgc atg gtc tgc atc gga gat g
Ala Tyr Ile Lys Ser Leu Glu Pro Asn Arg Met Val Cys Ile Gly Asp
280 285 290

gtaagtccce cctccgggga gctcgagatg acaaactcga aacccatgat tcaatcaaaa

ctaacattcg taatctgttc ag ag ggc atg ggt ctc acc acc gga tcc gac
Glu Gly Met Gly Leu Thr Thr Gly Ser Asp
295 300

ggc agt tat ccc ttc caa tac acc gaa ggt acc gac ttc gag aag aac
Gly Ser Tyr Pro Phe Gln Tyr Thr Glu Gly Thr Asp Phe Glu Lys Asn
305 310 315

ctg gcc atc ccc acc att gat ttc ggc acc ctg cac ttg tac cct agc
Leu Ala Ile Pro Thr Ile Asp Phe Gly Thr Leu His Leu Tyr Pro Ser

320 325 330

agc t gtaagtcaaa gcctcttttc cagtccatat gcatacacag aaccccttcce

actgactcgt acttttctcc gaatag gg ggc gaa caa gac tcc tgg ggc agc
Trp Gly Glu Gln Asp Ser Trp Gly Ser
340

acc tgg atc tcc gcc cac ggc caa gca tgc gtc aat gcc ggc aag ccc
Thr Trp Ile Ser Ala His Gly Gln Ala Cys Val Asn Ala Gly Lys Pro
345 350 355 360

tgc ctc ctg gaa gaa tat gga tcc acc aat cac tgc tct tcc gaa gct
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Cys

CccC

Pro

ttc
Phe

999
Gly

aat
Asn

425

Leu

tgg
Trp

tgg
Trp

tat
Tyr
410

cat

His

<210>

<211>

<212>

<213>

<400>

Leu

cag

Gln

cag
Gln
395

acc

Thr

att
Ile

2
431
PRT

Glu

tcg
Ser

380

tac

Tyr

att
Ile

agc

Ser

Glu
365

acc

Thr

ggt
Gly

tac

Tyr

cag

Gln

Tyr

gct
Ala

gat
Asp

tac

Tyr

ttt
Phe
430

Gly

ctc

Leu

acc

Thr

ggt
Gly
415

cag

Gln

Ser

agc

Ser

tta
Leu

400

agc

Ser

tga
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Thr

acg
Thr
385

agc

Ser

agc

Ser

Asn

370

aac

Asn

acg

Thr

gat

Asp

His

ggt
Gly

ggc
Gly

tat

Tyr

Cys Ser Ser Glu
375

atc gcg gct gac
Ile Ala Ala Asp
390

cag tcg ccg aat
Gln Ser Pro Asn

405

acc tgc ttg gtg
Thr Cys Leu Val
420

Ala

agt

Ser

gac

Asp

Met Lys Leu Ser Thr Leu Asn Phe Leu Ser Leu Ala Gly Leu Val Ser

1

5

10

15

Ala Gln Val Ala Asn Tyr Gly Gln Cys Gly Gly Gln Asn Tyr Ser Gly

20

25

30

Pro Thr Thr Cys Asn Pro Gly Trp Ser Cys Gln Tyr Leu Asn Prc Tyr

35

40
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Tyr

Thr

65

Thr

Gly

Asn

Val

Gly

145

Gln

Leu

Lys

Ser

50

Lys

Ser

Leu

Thr

Met

130

Phe

Leu

Gln

Leu

Gln

Pro

Thr

Lys

Tyr

115

Ser

Asn

Leu

Arg

Ile

Cys

Thr

Gln

Phe

100

Trp

His

Asp

Gln

Leu

180

Ile

Leu

Ser

Gly

85

Thr

Leu

Leu

Val

Asn

165

Asp

Asn

Pro

Thr

70

Gly

Ile

Pro

Gln

Asn

150

Gly

Tyr

Phe

Ala

55

Ser

Ser

Asp

Phe

Gln

135

Thr

Gln

Val

Val

Thr

Thr

Ser

Gly

Leu

120

Ser

Gln

Ala

Val

Asn
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Gln

Thr

Ser

Lys

105

Thr

Gly

Pro

Thr

Gln

185

Asn
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Thr

Thr

Thr

90

Thr

Asn

Leu

Gly

Ile

170

Ser

Trp

Thr

Arg

75

Ser

Ala

Asn

Lys

Ser

155

Asn

Ala

Asn

Thr

60

Thr

Ile

Tyr

Ala

Ile

140

Gly

Thr

Glu

Asp

Leu

Ser

Pro

Tyr

Asp

125

Leu

Thr

Gly

Ala

Tyr

Thr

Thr

Ser

Ala

110

Val

Arg

Val

Ala

His

190

Gly

Thr

Ser

Lys

95

Gly

Asp

Val

Asn

175

Asp

Gly

Thr

80

Asn

Thr

Leu

Trp

Phe

160

Gly

Ile

Ile



Asn

Asn

225

Ser

Glu

Ser

Cys

Tyr

305

Ile

Gly

Ala

210

Ser

Arg

Pro

Ser

Ile

290

Pro

Pro

Glu

195

Tyr

Ala

Tyr

Arg

Thr

275

Gly

Phe

Thr

Gln

Val

Ala

Ile

Cys

260

Ser

Asp

Gln

Ile

Asp
340

Asn

Gln

Gly

245

His

Ala

Glu

Tyr

Asp

325

Ser

Asn

Ala

230

Ser

Gly

Tyr

Gly

Thr

310

Phe

Trp

Tyr

215

Ala

Pro

Cys

Ile

Met

295

Glu

Gly

Gly

200

Gly

Tyr

Ala

Asp

Lys

280

Gly

Gly

Thr

Ser

31471

Gly Asn

Arg Asn

Ile Phe

250

Thr Ser

265

Ser Leu

Leu Thr

Thr Asp

Leu His

330

Thr Trp

345
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Ala

Tyr

235

Ala

Val

Glu

Thr

Phe

315

Leu

Ile

Thr

220

Ile

Trp

Ile

Pro

Gly

300

Glu

Tyr

Ser

205

Thr

Lys

Glu

Tyr

Asn

285

Ser

Lys

Pro

Ala

Trp

Ala

Leu

Asn

270

Arg

Asp

Asn

Ser

His

350

Tyr

Val

Ala

255

Trp

Met

Gly

Leu

Gly

Thr

Ile

240

Asn

Val

Val

Ser

Ala

320

Trp
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Ala

Thr

Thr

385

Ser

Ser

Asn

370

Asn

Thr

Asp

<210>

<211>

<212>

<213>

<400>

Val

355

His

Gly

Gly

Tyr

3
414
PRT

Asn

Cys

Ile

Gln

Thr
420

Ala

Ser

Ala

Ser

405

Cys

Gly

Ser

Ala

390

Pro

Leu

Lys

Glu

375

Asp

Asn

Val

Pro

360

Ala

Ser
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Thr

Talaromyces leycettanus

Gln Val Ala Asn Tyr Gly Gln Cys

1

5

Thr Thr Cys Asn Pro Gly Trp Ser

20

Ser Gln Cys Leu Pro Ala Thr Gln

35

40
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Cys Leu Leu Glu Glu Tyr Gly
365

Pro Trp Gln Ser Thr Ala Leu
380

Phe Trp Gln Tyr Gly Asp Thr
395

Gly Tyr Thr Ile Tyr Tyr Gly
410 415

Asn His Ile Ser Gln Phe Gln
425 430

Gly Gly Gln Asn Tyr Ser Gly
10 15

Cys Gln Tyr Leu Asn Pro Tyr
25 30

Thr Thr Thr Leu Thr Thr Ser
45
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Lys

Ser

65

Leu

Thr

Met

Phe

Leu

145

Gln

Leu

Pro

50

Thr

Lys

Tyr

Ser

Asn

130

Leu

Arg

Ile

Thr

Gln

Phe

Trp

His

115

Asp

Gln

Leu

Ile

Ser

Gly

Thr

Leu

100

Leu

Val

Asn

Asp

Asn

180

Thr

Gly

Ile

85

Pro

Gln

Asn

Gly

Tyr

165

Phe

Ser

Ser

70

Asp

Phe

Gln

Thr

Gln

150

Val

Val

Thr

55

Ser

Gly

Leu

Ser

Gln

135

Ala

Val

Asn

Thr

Ser

Lys

Thr

120

Pro

Thr

Gln

Asn
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Thr Arg

Thr Ser

Thr Ala
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Asn Asn

105

Leu Lys

Gly Ser

Ile Asn

Ser Ala

170

Trp Asn
185
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Thr

Ile

75

Tyr

Ala

Ile

Gly

Thr

155

Glu

Asp

Ser

60

Pro

Tyr
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Leu

Thr

140

Gly

Ala

Tyr

Thr

Ser

Ala

Val

Arg

125

Val
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His

Gly

Ser

Lys

Gly

Asp

110

Val

Trp

Asn

Asp

Gly
190

Thr

Asn

Thr

95

Leu

Trp

Phe

Gly

Ile

175

Ile

Thr

Gly
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Asn

Val

Gly

Gln

Leu

160

Lys

Asn
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Ser

Arg

225

Pro

Ser

Ile

Pro

Pro

305

Glu

Cys

Tyr
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210

Tyr

Arg

Thr

Gly

Phe

290

Thr

Gln

Val

Val

195

Ala

Ile

Cys

Ser
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275

Gln

Ile

Asp

Asn

Asn

Gln

His

Ala

260

Glu

Tyr

Asp

Ser

Ala
340

Asn
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Ser

245

Tyr

Gly

Thr

Phe

Trp

325

Gly

Tyr

Ala

Pro

230

Cys

Ile

Met

Glu
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310

Gly

Lys

Gly

Tyr

215

Ala

Asp

Lys

Gly

Gly

295

Thr

Ser

Pro

Gly

200

Arg

Ile

Thr

Ser

Leu

280

Thr

Leu

Thr

Cys
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Asn

Phe

Ser

Leu

265

Thr

Asp

His

Trp

Leu

345
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Ala

Tyr

Ala

Val

250

Glu

Thr

Phe

Leu

Ile

330

Leu

Thr

Ile

Trp

235

Ile

Pro

Gly

Glu

Tyr

315

Ser

Glu

Thr

Lys

220

Glu

Tyr

Asn

Ser

Lys

300

Pro

Ala

Glu

Trp

205

Ala

Leu

Asn

Arg

Asp

285

Asn

Ser

His

Tyr

Tyr

Val

Ala

Trp

Met

270

Gly

Leu

Ser

Gly

Gly
350

Thr

Ile

Asn

Val

255

Val

Ser

Ala

Trp

Gln

335

Ser

Asn

Ser

Glu

240

Ser

Cys

Tyr

Ile

Gly

320

Ala

Thr



Asn His

Cys
355

Asn Gly Ile

370

Thr Gly Gln

385

Asp Tyr Thr

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

<220>
<223>

<400>

4
45
ADN

Trinh tu Nhan tao

boan

4

Ser

Ala

Ser

Cys

mdi

Ser

Ala

Pro

Leu

405

Glu

Asp

Asn

390

Val

Ala

Ser

375

Asp

Thr
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Pro Trp Gln Ser Thr Ala
360 365

Phe Trp Gln Tyr Gly Asp
380

Gly Tyr Thr Ile Tyr Tyr
395

Asn His Ile Ser Gln Phe
410

acacaactgg ggatccacca tgaagttgtc taccctcaat ttcct

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

<220>
<223>

5
38
ADN

Trinh tyu Nhén tao

Doan mdi
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<400> 5

ccctctagat ctcgagcacg tcagtatcag cgaagcat

<210> 6
<211> 1222
<212> ADN

<213> Chaetomium virescens

<220>
<221> CDS
<222> (1)..(799)

<220>
<221> Intron

<222> (800)..(859)

<220>
<221> CDS
<222> (860)..(949)

<220>

<221> 1Intron

<222> (950)..(1007)
<220>

<221> CDS

<222> (1008)..(1219)
<400> ©

atg aag gca atc ctc aca gcc ggg ctc gga ctg ctc tcc gca gtc cag
Met Lys Ala Ile Leu Thr Ala Gly Leu Gly Leu Leu Ser Ala Val Gln
1 5 10 15

gct ctt ccc tecg gecg aag gct gce tet gec acc acc aac ggc act cgc
Ala Leu Pro Ser Ala Lys Ala Ala Ser Ala Thr Thr Asn Gly Thr Arg
20 25 30
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65
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145

gct
Ala
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Thr
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cag
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cat
His

115

ttc
Phe

gcc

Ala
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ggt
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Thr
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aag
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aag
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aag

Lys
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Thr
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Leu

agc
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Trp
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Thr

aag
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ttt

ggc
Gly
40

aac
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aac
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120
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aag
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tac

Tyr

gcc
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tac

Tyr
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Ile

ggc
Gly
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Thr
105

gag
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Asp

gag
Glu

atc

Ile

tgg
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Thr
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Trp
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Trp
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Trp

tac

Tyr

ggc
Gly
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Val
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atg a
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acc

Thr
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Asn
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Thr
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cag

Gln

ctg
Leu

110

aag

Lys

Asn

aac

Asn

agc

Ser

gag

tcg

Ser

ctg

Leu

ttc
Phe

cag

Gln

ctg

Leu

gce

Ala

gcc

Ala

cgc
Arg
175

CccC

tac

Tyr

gac

Asp

aac
Asn

80

ctc

Leu

cg9g
Arg

atc

Ile

tac

Tyr

aag
Lys
160

tat

Tyr

cgc

144

192

240

288

336

384

432

480

528

576



Ala

tgc
Cys

tcg

Ser

gat
Asp
225

acc

Thr

ttt
Phe

Lys

aag

Lys

gcg
Ala
210

gag
Glu

gag
Glu

gga
Gly

Ser

gga
Gly
195

tac

Tyr

ggc
Gly

ggt
Gly

aca

Thr

Pro Ala Val Phe
180

tgc agc acc gat
Cys Ser Thr Asp

atc cgc aag ctg
Ile Arg Lys Leu
215

ttt ggc ctg cct
Phe Gly Leu Pro
230

gtc gat ttt gtc
Val Asp Phe Val
245

ttc cat atg tat
Phe His Met Tyr
260

31471

Ala Trp
185

gtc atc
Val Ile
200

gat ccg
Asp Pro

ggt gac
Gly Asp

aag aac

Lys Asn

ccc gac
Pro Asp
265

Glu

tac

Tyr

agc

Ser

acg

Thr

ttg
Leu

250

agc

Ser

Leu Ala Asn

aag tgg gcg
Lys Trp Ala
205

cac atg atc
His Met Ile
220

acc tac ccg
Thr Tyr Pro
235

ggc atc aag
Gly Ile Lys

Glu
190

acc

Thr

acg

Thr

tac

Tyr

aac

Asn

Pro

gag
Glu

ctc

Leu

ttg
Leu

255

Arg

atc

Ile

ggt
Gly

tac
Tyr
240

gac

Asp

t gtgcgttgac tccccgtcece

ttccceccatce tattaccttt gagactgaca ggggagaaag gg ggc

agc

Ser

gcc

Ala

tttcccagcc catgagcgaa atctgacagc ccgtgcag at

ttc
Phe

ggc
Gly

ggc
Gly

aag
Lys
290

gag ggg tgg atc
Glu Gly Trp Ile

275

cct tgt ctt ttg

Pro Cys Leu Leu

Trp Gly

aag aac cat gcc gcg gct

Lys Asn His Ala Ala Ala

280

gtc
Val

tgc
Cys
285

cca
Pro

270

aag

Lys

gag gag t gtacgttcca ctaccagccc

Glu Glu
295

-111-

Tyr Gly Ala Glu His Ser

300

tac

Tyr

cca

Pro

ggt gcc gaa cac agc

624

672

720

768

819

873

921

969

1024



tgc
Cys

gag
Glu

ttc
Phe
335

ctt

Leu

tcg

Ser

gac

Asp

ggc
Gly
320

ggc
Gly

gct
Ala

taa

<210>

<211>

<212>

<213>

<400>

atc
Ile
305

atg
Met

cag

Gln

Ccaa

Gln

7
367
PRT

cag

Gln

tcg

Ser

tca

Ser

tgc
Cys

aag

Lys

gga
Gly

CccC

Pro

ctg
Leu

355

CCcC

Pro

gac

Asp

aac
Asn

340

gtt
Val

tgg
Trp

ctc
Leu

325

gac

Asp

aca

Thr

Chaetomium virescens

cag
Gln
310

ttc

Phe

ggc
Gly

gat
Asp

31471

cag gcc tcg ctc gcg ctc gcec aag

Gln Ala Ser Leu Ala Leu Ala Lys

315

tgg caa tgg ggt gac gcc ctg agc

Trp Gln Trp Gly Asp Ala Leu Ser

330

cac acg gtc tac tac ggc tcg gag

His

Thr Val Tyr Tyr Gly Ser Glu
345 350

cat gtt aag gag att aat gct tct

His

Val Lys Glu Ile Asn Ala Ser
360 365

Met Lys Ala Ile Leu Thr Ala Gly Leu Gly Leu Leu Ser Ala Val Gln

1

5

10 15

Ala Leu Pro Ser Ala Lys Ala Ala Ser Ala Thr Thr Asn Gly Thr Arg

20

25

30

Phe Thr Val Asp Gly Lys Thr Gly Tyr Phe Ala Gly Thr Asn Ser Tyr

-112-

1072

1120

1168

1216

1222



Trp

His

65

Asp

Ser

Leu

Ile

Val

145

Ala

Ala

Ile

50

Ile

Val

Pro

Asp

Asn

130

Lys

Gln

Lys

35

Gly

Ser

Asn

Ser

His

115

Phe

Ala

Gln

Ser

Phe

Ser

Thr

Gly

100

Val

Val

Phe

Gln

Pro

180

Leu

Ser

Lys

85

Ser

Val

Asn

Gly

Tyr

165

Ala

Thr

Gly

70

Pro

Lys

Lys

Asn

Gly

150

Lys

Val

Asn

55

Leu

Ser

Ile

Ser

Trp

135

Thr

Lys

Phe

40

Asn

Lys

Asp

Asn

Ala

120

Asp

Lys

Tyr

Ala

31471

Lys Asp

Ile Leu

Gly Thr
90

Thr Gly
105

Glu Lys

Asp Tyr

Glu Gly

Ile Lys

170

Trp Glu
185

-113-

Ile

Arg

75

Val

Ala

Arg

Gly

Trp

155

Ala

Leu

Asp

60

Val

Trp

Asp

Gly

140

Tyr

Val

Ala

45

Thr

Trp

Tyr

Gly

Val

125

Met

Thr

Val

Asn

Thr

Gly

Gln

Leu

110

Lys

Asn

Asn

Ser

Glu
190

Leu

Phe

Leu

95

Gln

Leu

Ala

Ala

Arg

175

Pro

Asp

Asn

80

Leu

Arg

Ile

Tyr

Lys

160

Tyr

Arg



Cys

Ser

Asp

225

Thr

Phe

Phe

Gly

Ile

305

Met

Gln

Lys

Ala

210

Glu

Glu

Gly

Gly

Lys

290

Gln

Ser

Ser

Gly

195

Tyr

Gly

Gly

Thr

Glu

275

Pro

Lys

Gly

Pro

Cys

Ile

Phe

Val

Phe

260

Gly

Cys

Pro

Asp

Asn

Ser

Arg

Gly

Asp

245

His

Trp

Leu

Trp

Leu

325

Asp

Thr

Lys

Leu

230

Phe

Met

Ile

Leu

Gln

310

Phe

Gly

Asp

Leu

215

Pro

Val

Tyr

Lys

Glu

295

Gln

Trp

His

Val

200

Asp

Gly

Lys

Pro

Asn

280

Glu

Ala

Gln

Thr

31471

Ile

Pro

Asp

Asn

Asp

265

His

Tyr

Ser

Trp

Val

-114-

Tyr

Ser

Thr

Leu

250

Ser

Ala

Gly

Leu

Gly

330

Tyr

Lys

His

Thr

235

Gly

Trp

Ala

Ala

Ala

315

Asp

Tyr

Trp

Met

220

Tyr

Ile

Gly

Ala

Glu

300

Leu

Ala

Gly

Ala

205

Ile

Pro

Lys

Val

Cys

285

His

Ala

Leu

Ser

Thr

Thr

Tyr

Asn

Pro

270

Lys

Ser

Lys

Ser

Glu

Glu

Leu

Ser

Leu

255

Tyr

Pro

Cys

Glu

Phe

335

Leu

Ile

Gly

Tyr

240

Asp

Ser

Ala

Asp

Gly

320

Gly

Ala



340

31471

345

350

Gln Cys Leu Val Thr Asp His Val Lys Glu Tle Asn Ala Ser Ser

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

<400>

Leu Pro

Thr Val

Ile Gly

Ile Ser
50

Val Asn
65

Pro Ser

355

8
350
PRT

Chaetomium virescens

Ser Ala Lys Ala Ala

Asp Gly Lys Thr Gly
20

Phe Leu Thr Asn Asn

35

Ser Ser Gly Leu Lys
55

Thr Lys Pro Ser Asp
70

Gly Ser Lys Ile Asn
85

360

Ser

Tyr

Lys

40

Ile

Gly

Thr

Ala Thr
10

Phe Ala

25

Asp Ile

Leu Arg

Thr Val

Gly Ala
90

-115-

Thr

Gly

Asp

Val

Trp

75

Asp

Asn

Thr

Thr

Trp

60

Tyr

Gly

365

Gly

Asn

Thr

45

Gly

Gln

Leu

Thr

Ser

30

Leu

Phe

Leu

Gln

Arg

15

Tyr

Asp

Asn

Leu

Arg
95

Phe

Trp

His

Asp

Ser

80

Leu



Asp

Asn

Lys

Gln

145

Lys

Lys

Ala

Glu

Glu

225

Gly

His

Phe

Ala

130

Gln

Ser

Gly

Tyr

Gly

210

Gly

Thr

Val

Val

115

Phe

Gln

Pro

Cys

Ile

195

Phe

Val

Phe

Val

100

Asn

Gly

Tyr

Ala

Ser

180

Arg

Gly

Asp

His

Lys

Asn

Gly

Lys

Val

165

Thr

Lys

Leu

Phe

Met
245

Ser

Trp

Thr

Lys

150

Phe

Asp

Leu

Pro

Val

230

Tyr

Ala

Asp

Lys

135

Tyr

Ala

Val

Asp

Gly

215

Lys

Pro

Glu

Asp

120

Glu

Ile

Trp

Ile

Pro

200

Asp

Asn

Asp

31471

Lys

105

Tyr

Gly

Lys

Glu

Tyr

185

Ser

Thr

Leu

Ser

Arg

Gly

Trp

Ala

Leu

170

Lys

His

Thr

Gly

Trp
250

-116-

Gly

Gly

Tyr

Val

155

Ala

Trp

Met

Tyr

Ile

235

Gly

Val

Met

Thr

140

Val

Asn

Ala

Ile

Pro

220

Lys

Val

Lys

Asn

125

Asn

Ser

Glu

Thr

Thr

205

Tyr

Asn

Pro

Leu

110

Ala

Ala

Arg

Pro

Glu

190

Leu

Ser

Leu

Tyr

Ile

Tyr

Lys

Tyr

Arg

175

Ile

Gly

Tyr

Asp

Ser

255

Ile

Val

Ala

Ala

160

Cys

Ser

Asp

Thr

Phe

240

Phe



Gly

Lys

Gln

Ser

305

Ser

Cys

Glu

Pro

Lys

290

Gly

Pro

Leu

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Gly

Cys

275

Pro

Asp

Asn

Val

40
ADN

Trp

260

Leu

Trp

Leu

Asp

Thr
340

Doan mdi

Ile

Leu

Gln

Phe

Gly

325

Asp

Lys

Glu

Gln

Trp

310

His

His

Trinh tu Nhé&n tao

Asn

Glu

Ala

295

Gln

Thr

Val

His

Tyr

280

Ser

Trp

Val

Lys

31471

Ala Ala Ala
265

Gly Ala Glu

Leu Ala Leu

Gly Asp Ala
315

Tyr Tyr Gly
330

Glu Ile Asn
345

acacaactgg ggatccacca tgaaggcaat cctcacagcc

-117-

Cys

His

Ala

300

Leu

Ser

Ala

Lys

Ser

285

Lys

Ser

Glu

Ser

Pro

270

Cys

Glu

Phe

Leu

Ser

350

Ala

Asp

Gly

Gly

Ala
335

Gly

Ile

Met

Gln

320

Gln

40



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

<220>
<223>

<400>

31471

10
37
ADN

Trinh ty Nhé&n tao

Doan mdi

10

ccctctagat ctcgagtgceg tatcacggga cttcaga

<210>
<211>
<212>

<213>

<220>
<221>
<222>

<220>
<221>
<222>

<220>
<221>
<222>

<220>
<221>
<222>

<220>
<221>
<222>

11
1203
ADN

Sordaria macrospora

CDS
(1)..(781)
Intron
(782)..(838)
CDS
(839)..(928)
Intron
(929)..(988)
CDS
(989) .. (1200)

-118-

37



<400>

atg
Met

gct
Ala

Lys

ctc
Leu

65

gcc

Ala

atc

Ile

tcc

tgg
Trp

aag

Lys

gcg
Ala

999
Gly

aac
Asn

50

aaa

Lys

tcc

Ser

aac

Asn

gcc

Ala

cag

11

Ser

cct

Pro

tac
Tyr
35

cga

Arg

atc

Ile

ggc
Gly

acc

Thr

gaa
Glu
115

gac

Asp

gag

ccc
Pro

20

ttt

Phe

gat
Asp

ctg

Leu

acc

Thr

ggt
Gly
100

aag

Lys

tac

Tyr

agc

ttc

Phe

act

Thr

gcc

Ala

gtc
Val

cgc

Arg

gtg
Val
85

gcc

Ala

cgt
Arg

ggc
Gly

tgg

acc

Thr

gtc
Val

ggt
Gly

gac

Asp

atc
Ile
70

tgg
Trp

gat

Asp

ggt
Gly

ggc
Gly

tac

ctc

Leu

aat

Asn

acc

Thr

acc
Thr
55

tgg
Trp

tac

Tyr

ggc
Gly

gtc
Val

atg
Met
135

acc

gcc

Ala

ggc
Gly

aac
Asn

40

gtc

Val

ggc
Gly

cag

Gln

ctg

Leu

aag
Lys
120

CCa

Pro

aac

31471

ctc

Leu

aca
Thr
25

tcg

Ser

ctt

Leu

ttc
Phe

ctc

Leu

cag
Gln
105

ctc

Leu

gcc

Ala

agt

-119-

ggc
Gly
10

cgc

Arg

tac

Tyr

gac

Asp

aac

Asn

ctc
Leu

90

cgc

Arg

atc

Ile

tac

Tyr

cgg

ttg

Leu

ttc
Phe

tgg
Trp

cac

His

gac
Asp
75

tcc

Ser

ctg

Leu

att
Ile

gtg
Val

gcg

cta

Leu

tcc

Ser

atc

Ile

atc
Ile
60

gtc

Val

tcg

Ser

gac

Asp

aac

Asn

act
Thr
140

cag

tca

Ser

atc

Ile

ggc
Gly
45

tcc

Ser

acc

Thr

tcc

Ser

tac

Tyr

ttt
Phe
125

gca

Ala

gcg

ttg

Leu

gac
Asp
30

ttc

Phe

tcc

Ser

cgc

Arg

Gly

gtc
Val
110

gtc
Val

ttc
Phe

cag

gtc
Val
15

ggc
Gly

cta

Leu

tcc

Ser

aag

Lys

tcc
Ser

95

gtc
Val

aac

Asn

gga
Gly

tac

tca

Ser

aaa

Lys

acc

Thr

gga
Gly

cca
Pro

80

cag

Gln

cag

Gln

aac

Asn

ggt
Gly

aag

48

96

144

192

240

288

336

384

432

480



31471

Ser Gln Glu Ser Trp Tyr Thr Asn Ser Arg Ala Gln Ala Gln Tyr Lys
145 150 155 160

gcc tac att gcc gect gtt gtc aac cgc tat atc aac tct tcc gct gtc
Ala Tyr Ile Ala Ala Val Val Asn Arg Tyr Ile Asn Ser Ser Ala Val
165 170 175

ttt gcc tgg gag ctg gcg aac gag ccc cgc tgc aag gga tgt agc act
Phe Ala Trp Glu Leu Ala Asn Glu Pro Arg Cys Lys Gly Cys Ser Thr
180 185 190

gat gtt att tac aag tgg gca act gac atc tca gct tac atc cgc agt
Asp Val Ile Tyr Lys Trp Ala Thr Asp Ile Ser Ala Tyr Ile Arg Ser
195 200 205

ttg gat tgc aac cac atg atc acc ctc gga gac gaa ggg ttt gga ctt
Leu Asp Cys Asn His Met Ile Thr Leu Gly Asp Glu Gly Phe Gly Leu
210 215 220

ccec ggg gcg acc agc tat ccg tat caa acc agc gaa ggc gtg gat ttt
Pro Gly Ala Thr Ser Tyr Pro Tyr Gln Thr Ser Glu Gly Val Asp Phe
225 230 235 240

gtc aag aat ctg gcc att aag aac ttg gat ttt ggc act ttc cac ttc
Val Lys Asn Leu Ala Ile Lys Asn Leu Asp Phe Gly Thr Phe His Phe
245 250 255

tat ccg caa agc t gtacgtaaca tgaaactccc atgtcaggga atcaacactg
Tyr Pro Gln Ser
260

accgtgacta ttcttag gg ggg gtg ggc aat gect gtt ggt gca gct tgg
Trp Gly Val Gly Asn Ala Val Gly Ala Ala Trp
265 270

atc aaa gac cat gcc tcg gct tgc aag aag gcc ggg aag cct tgt cta
Ile Lys Asp His Ala Ser Ala Cys Lys Lys Ala Gly Lys Pro Cys Leu
275 280 285

-120-

528

576

624

672

720

768

821

870

918



31471

ttt gag gag t gtaagtggat gctgtgagcc agtctgattt gcaggtagcet 968

Phe Glu Glu

290
aacgaatgct attcttccag at ggc acc tca acc gat cac tgc acc atc gag 1020
Tyr Gly Thr Ser Thr Asp His Cys Thr Ile Glu
295 300
cga cct tgg caa caa gcc tcc ctc caa gct gecc acg gag ggc atg gca 1068

Arg Pro Trp Gln Gln Ala Ser Leu Gln Ala Ala Thr Glu Gly Met Ala
305 310 315

gct gac ttg ttt tgg caa tgg gga gat aat ctg agc acg ggg cag aca 1116
Ala Asp Leu Phe Trp Gln Trp Gly Asp Asn Leu Ser Thr Gly Gln Thr
320 325 330

cac aat gac ggg aac acg atc tat tat gga tca gcc gat gcc act tgc 1164
His Asn Asp Gly Asn Thr Ile Tyr Tyr Gly Ser Ala Asp Ala Thr Cys
335 340 345

ttg att acc gag cat gtc agg gcc atc aac tcc ctc tag 1203

Leu Ile Thr Glu His Val Arg Ala Ile Asn Ser Leu

350 355 360
<210> 12

<211> 361

<212> PRT

<213> Sordaria macrospora

<400> 12

Met Lys Ser Leu Phe Thr Leu Ala Leu Gly Leu Leu Ser Leu Val Ser
1 5 10 15

Ala Ala Pro Pro Thr Val Asn Gly Thr Arg Phe Ser Ile Asp Gly Lys

-121-



Thr

Lys

Leu

65

Ala

Ile

Ser

Trp

Ser

145

Ala

Gly

Asn

50

Lys

Ser

Asn

Ala

Ser

130

Gln

Tyr

Tyr

35

Arg

Ile

Gly

Thr

Glu

115

Asp

Glu

Ile

20

Phe

Asp

Leu

Thr

Gly

100

Lys

Tyr

Ser

Ala

Ala

Val

Arg

Val

85

Ala

Arg

Gly

Trp

Ala
165

Gly

Asp

Ile

70

Trp

Asp

Gly

Gly

Tyr

150

Val

Thr

Thr

55

Trp

Tyr

Gly

Val

Met

135

Thr

Val

Asn

40

Val

Gly

Gln

Leu

Lys

120

Pro

Asn

Asn

31471

25

Ser

Leu

Phe

Leu

Gln

105

Leu

Ala

Ser

Arg

-122-

Tyr

Asp

Asn

Leu

90

Arg

Ile

Tyr

Arg

Tyr
170

Trp

His

Asp

75

Ser

Leu

Ile

Val

Ala

155

Ile

Ile

Ile

60

Val

Ser

Asp

Asn

Thr

140

Gln

Asn

Gly

45

Ser

Thr

Ser

Tyr

Phe

125

Ala

Ala

Ser

30

Phe

Ser

Arg

Gly

Val

110

Val

Phe

Gln

Ser

Leu

Ser

Lys

Ser

95

Val

Asn

Gly

Tyr

Ala

175

Thr

Gly

Pro

80

Gln

Gln

Asn

Gly

Lys

160

Val



Phe

Leu

Pro

225

Val

Tyr

Lys

Glu

Gln

305

Phe

Ala

Val

Asp

210

Gly

Lys

Pro

Asp

Glu

290

Gln

Trp

Trp

Ile
195

Cys

Ala

Asn

Gln

His

275

Tyr

Ala S

Gln

Glu

180

Tyr

Asn

Thr

Leu

Ser

260

Ala

Gly

Trp

Leu

Lys

His

Ser

Ala

245

Trp

Ser

Thr

Leu

Gly

Ala

Trp

Met

Tyr

230

Ile

Gly

Ala

Ser

Gln
310

Asn

Ala

Ile

215

Pro

Lys

Val

Cys

Thr

295

Ala

Asn

Glu

Thr

200

Thr

Tyr

Asn

Gly

Lys

280

Asp

Ala

Leu

31471

Pro

185

Asp

Leu

Gln

Leu

Asn

265

Lys

His

Thr

Ser

-123-

Arg

Ile

Gly

Thr

Asp

250

Ala

Ala

Cys

Glu

Thr

Cys

Ser

Asp

Ser

235

Phe

Val

Gly

Thr

Gly

315

Gly

Lys

Ala

Glu

220

Glu

Gly

Gly

Lys

Ile

300

Met

Gln

Gly

Tyr

205

Gly

Gly

Thr

Ala

Pro

285

Glu

Ala

Thr

Cys

190

Ile

Phe

Val

Phe

Ala

270

Cys

Arg

Ala

His

Ser

Arg

Gly

Asp

His

255

Trp

Leu

Pro

Asp

Asn

Thr

Ser

Leu

Phe

240

Phe

Ile

Phe

Trp

Leu

320

Asp



31471

325 330 335

Gly Asn Thr Ile Tyr Tyr Gly Ser Ala Asp Ala Thr Cys Leu Ile Thr
340 345 350

Glu His Val Arg Ala Ile Asn Ser Leu

355 360
<210> 13
<211> 344
<212> PRT

<213> Sordaria macrospora

<400> 13

Ala Pro Pro Thr Val Asn Gly Thr Arg Phe Ser Ile Asp Gly Lys Thr

Gly Tyr Phe Ala Gly Thr Asn Ser Tyr Trp Ile Gly Phe Leu Thr Lys
20 25 30

Asn Arg Asp Val Asp Thr Val Leu Asp His Ile Ser Ser Ser Gly Leu
35 40 45

Lys Ile Leu Arg Ile Trp Gly Phe Asn Asp Val Thr Arg Lys Pro Ala
50 55 60

Ser Gly Thr Val Trp Tyr Gln Leu Leu Ser Ser Ser Gly Ser Gln Ile
65 70 75 80

-124-



Asn

Ala

Ser

Gln

Tyr

145

Ala

Val

Asp

Gly

Lys
225

Thr

Glu

Asp

Glu

130

Ile

Trp

Ile

Cys

Ala

210

Asn

Gly

Lys

Tyr

115

Ser

Ala

Glu

Tyr

Asn

195

Thr

Leu

Ala

Arg

100

Gly

Trp

Ala

Leu

Lys

180

His

Ser

Ala

Asp

85

Gly

Gly

Tyr

Val

Ala

165

Trp

Met

Tyr

Ile

Gly

Val

Met

Thr

Val

150

Asn

Ala

Ile

Pro

Lys
230

Leu

Lys

Pro

Asn

135

Asn

Glu

Thr

Thr

Tyr

215

Asn

Gln

Leu

Ala

120

Ser

Arg

Pro

Asp

Leu

200

Gln

Leu

31471

Arg

Ile

105

Tyr

Arg

Tyr

Arg

Ile

185

Gly

Thr

Asp

-125-

Leu

90

Ile

Val

Ala

Ile

Cys

170

Ser

Asp

Ser

Phe

Asp

Asn

Thr

Gln

Asn

155

Lys

Ala

Glu

Glu

Gly
235

Tyr

Phe

Ala

Ala

140

Ser

Gly

Tyr

Gly

Gly

220

Thr

Val

Val

Phe

125

Gln

Ser

Cys

Ile

Phe

205

Val

Phe

Val

Asn

110

Gly

Tyr

Ala

Ser

Arg

190

Gly

Asp

His

Gln

95

Asn

Gly

Lys

Val

Thr

175

Ser

Leu

Phe

Phe

Ser

Trp

Ser

Ala

Phe

160

Asp

Leu

Pro

Val

Tyr
240



Pro

Asp

Glu

Gln

Trp

305

Asn

His

Gln

His

Tyr

Ala

290

Gln

Thr

Val

<210>

<211>

<212>

<213>

<220>

<223>

Ser

Ala

Gly

275

Ser

Trp

Ile

Arg

14
43
ADN

Trp

Ser

260

Thr

Leu

Gly

Tyr

Ala
340

DPoan mdi

Gly

245

Ala

Ser

Gln

Asp

Tyr

325

Ile

Val

Cys

Thr

Ala

Asn

310

Gly

Asn

Trinh tu Nhan tao

Gly

Lys

Asp

Ala

295

Leu

Ser

Ser

Asn

Lys

His

280

Thr

Ser

Ala

Leu

31471

Ala Val
250

Ala Gly

265

Cys Thr

Glu Gly

Thr Gly

Asp Ala
330

-126-

Gly

Lys

Ile

Met

Gln

315

Thr

Ala

Pro

Glu

Ala

300

Thr

Cys

Ala

Cys

Arg

285

Ala

His

Leu

Trp

Leu

270

Pro

Asp

Asn

Ile

Ile

255

Phe

Trp

Leu

Asp

Thr
335

Lys

Glu

Gln

Phe

Gly

320

Glu
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<400> 14

acacaactgg ggatccacca tgaagtcctt gttcaccctc gcc

<210> 15
<211> 35
<212> ADN

<213> Trinh tyu Nhén tao

<220>

<223> Doan mdi

<400> 15

ccctctagat ctcgaggtac gcagccacgg cgaca

<210> 16
<211> 309
<212> PRT

<213> Bacillus sp.

<400> 16

Ala Asn Ser Gly Phe Tyr Val Ser Gly Thr Thr Leu Tyr Asp

1 5 10

Gly Asn Pro Phe Val Met Arg Gly Ile Asn His Gly His Ala
20 25 30

Lys Asp Gln Ala Thr Thr Ala Ile Glu Gly Ile Ala Asn Thr
35 40 45

Asn Thr Val Arg Ile Val Leu Ser Asp Gly Gly Gln Trp Thr
50 55 60
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Ala Asn

15

Trp Tyr

Gly Ala

Lys Asp

43

35



Asp

65

Leu

Ala

Leu

Phe

Ile

145

Ala

Glu

Met

Asp

Ile

Val

Ser

Ile

Gly

130

Pro

Ala

Val

Tyr

Arg

His

Ala

Leu

Gly

115

Ser

Arg

Gly

Phe

Glu

195

Val

Val

Asn

100

Trp

Leu

Trp

Asn

180

Tyr

Leu

Val

Leu

85

Arg

Glu

Glu

Arg

Gly

165

Ala

Ala

Asn

Arg

70

Glu

Ala

Asp

Gly

Asn

150

Gln

Asp

Gly

Gln

Asn

Val

Val

Thr

Asp

135

Ala

Phe

Pro

Gly

Asp

Leu

His

Asp

Val

120

Ala

Gly

Pro

Gln

Asn

200

Leu

31471

Ile Ser

Asp Ala
90

Tyr Trp
105

Ile Ile

Trp Ala

Leu Asn

Gln Ser

170

Arg Asn

185

Ala Ser

Ala Leu
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Leu

75

Thr

Ile

Asn

Asp

His

155

Ile

Thr

Gln

Val

Ala

Gly

Glu

Ile

Gly

140

Thr

His

Met

Val

Ile

Glu

Tyr

Met

Ala

125

Tyr

Leu

Asp

Phe

Arg

205

Gly

Asp

Asp

Arg

110

Asn

Lys

Met

Tyr

Ser

190

Thr

Glu

Asn

Ser

95

Ser

Glu

Gln

Val

Gly

175

Ile

Asn

Phe

His

80

Ile

Ala

Trp

Ala

Asp

160

Arg

His

Ile

Gly



210

His Arg
225

Ser Glu

Gly Pro

Asn Leu

Arg Glu
290

Gly Gly
305

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

<400>

His

Gln

Glu

Thr

275

Thr

Thr

17
335
PRT

Thr

Arg

Trp

260

Ala

Ser

Ser

Asn

Gly

245

Glu

Trp

Arg

Pro

Gly

230

Val

Tyr

Gly

Leu

215

Asp

Gly

Leu

Asn

Ser

295

Val

Trp

Asp

Thr

280

Thr

31471

Asp Glu

Leu Ala
250

Leu Ser

265

Ile Val

Val Phe

Ala

235

Trp

Asn

Asn

Thr

Caldicellulosiruptor saccharolyticus

17

220

Thr

Ser

Asp

Gly

Gly
300

Ile

Trp

Trp

Pro

285

Gly

Met

Lys

Ala

270

Tyr

Gly

Ser

Gly

255

Gly

Gly

Ser

Tyr

240

Asn

Asn

Leu

Met Lys Lys Pro Leu Gly Lys Ile Val Ala Ser Thr Ala Leu Leu Ile

1

5

10

-129-

15



Ser

Gly

His

Ser

65

Trp

Arg

Gly

Tyr

Ile

145

Trp

Val

Val

Cys

50

Trp

Thr

Ser

Tyr

Trp

130

Ile

Val

Ala

Val

35

Trp

Gly

Lys

Leu

Gly

115

Lys

Asn

Asn

Phe

20

Lys

Tyr

Met

Ile

Gly

100

Glu

Glu

Ile

Asp

Ser

Ile

Arg

Asn

Pro

85

Phe

Asp

Ile

Gly

Thr
165

Ser

Asp

Asp

Ser

70

Ala

Lys

Gly

Lys

Asn

150

Lys

Ser

Thr

Arg

55

Val

Ser

Ala

Ala

Ser

135

Glu

Asn

Ile

Ser

40

Leu

Arg

Glu

Ile

Ala

120

Val

Pro

Ala

31471

Ala

25

Thr

Asp

Val

Val

Ile

105

Cys

Leu

Tyr

Ile

-130-

Ser

Leu

Thr

Val

Ala

90

Leu

Ser

Asp

Gly

Lys
170

Ala

Ile

Ala

Leu

75

Asn

Glu

Leu

Gly

Asn

155

Ala

Ala

Gly

Leu

60

Ser

Ile

Val

Ala

Asn

140

Asn

Leu

Thr

Thr

45

Arg

Asn

Ile

His

Gln

125

Glu

Asn

Arg

Ser

30

Asn

Gly

Gly

Ser

Asp

110

Ala

Asp

Tyr

Asp

Asn

His

Ile

Tyr

Leu

95

Thr

Val

Phe

Gln

Ala
175

Asp

Ala

Arg

Arg

80

Ser

Thr

Glu

Val

Asn

160

Gly



Phe

Ser

Leu

Ala

225

Pro

Asp

Phe

Met

Tyr
305

Lys

Asn

Arg

210

Ser

Leu

Glu

Ser

Val

290

Lys

His

Thr

195

Asn

Lys

Val

Glu

Trp

275

Asn

Thr

Thr

180

Met

Leu

Val

Ile

Ala

260

Ser

Asn

Asn

Ile

Arg

Val

Glu

Gly

245

Ile

Trp

Trp

Ala

Met

Asp

Phe

Glu

230

Glu

Val

Cys

Asp

Ile
310

Val

Asn

Ser

215

Tyr

Phe

Arg

Gly

Pro

295

Gly

Asp

Ala

200

Ile

Ile

Gly

Tyr

Asn

280

Asn

Thr

31471

Ala

185

Gln

His

Lys

His

Ala

265

Ser

Asn

Ser

-131-

Pro

Ser

Met

Ser

Gln

250

Lys

Ser

Pro

Ser

Asn

Ile

Tyr

Phe

235

His

Gln

Tyr

Thr

Thr
315

Trp

Met

Gly

220

Val

Thr

Tyr

Val

Pro

300

Pro

Gly

Glu

205

Val

Asp

Asp

Lys

Gly

285

Trp

Thr

Gln

1390

Ala

Tyr

Lys

Gly

Ile

270

Tyr

Gly

Pro

Asp

Asp

Asn

Gly

Asp

255

Gly

Leu

Gln

Thr

Trp

Pro

Thr

Leu

240

Pro

Leu

Asp

Trp

Ser

320



31471

Thr Val Thr Pro Thr Pro Pro Pro Arg Gln His Gln His Arg Gln

<210>

<211>

<212>

<213>

<400>

Ala

Gly

Leu

Ser

Ile

65

Val

Ala

Thr

Thr

Arg

Asn

50

Ile

His

Gln

325

18
292

PRT

Caldicellulosiruptor

18

Ser Asn Asp

Asn His Ala

20

Gly Ile Arg
35

Gly Tyr Arg

Ser Leu Ser

Asp Thr Thr
85

Ala Val Glu
100

Gly

His

Ser

Trp

Arg

70

Gly

Tyr

Val

Cys

Trp

Thr

55

Ser

Tyr

Trp

330

saccharolyticus

Val

Trp

Gly

40

Lys

Leu

Lys

Lys Ile
10

Tyr Arg
25

Met Asn

Ile Pro

Gly Phe

Glu Asp

90

Glu Ile
105

-132-

Asp

Asp

Ser

Ala

Lys

75

Gly

Lys

Thr

Arg

Val

Ser

60

Ala

Ala

Ser

Ser

Leu

Arg

45

Glu

Ile

Ala

Val

Thr

Asp

30

Val

Val

Ile

Cys

Leu

110

335

Leu

15

Thr

Val

Ala

Leu

Ser

95

Asp

Ile

Ala

Leu

Asn

Glu

80

Leu

Gly



Asn

Asn

Leu

145

Trp

Met

Gly

Val

Thr

225

Tyr

Val

Glu

Asn

130

Arg

Gly

Glu

Val

Asp

210

Asp

Lys

Gly

Asp

115

Tyr

Asp

Gln

Ala

Tyr

195

Lys

Gly

Ile

Tyr

Phe

Gln

Ala

Asp

Asp

180

Asn

Gly

Asp

Gly

Leu

Val

Asn

Gly

Trp

165

Pro

Thr

Leu

Pro

Leu

245

Asp

Ile

Trp

Phe

150

Ser

Leu

Ala

Pro

Asp

230

Phe

Met

Ile

Val

135

Lys

Asn

Arg

Ser

Leu

215

Glu

Ser

Val

Asn

120

Asn

His

Thr

Asn

Lys

200

Val

Glu

Trp

Asn

31471

Ile Gly

Asp Thr

Thr Ile

Met Arg

170

Leu Val

185

Val Glu

Ile Gly

Ala Ile

Ser Trp

250

Asn Trp

-133-

Asn

Lys

Met

155

Asp

Phe

Glu

Glu

Val

235

Cys

Asp

Glu

Asn

140

Val

Asn

Ser

Tyr

Phe

220

Arg

Gly

Pro

Pro

125

Ala

Asp

Ala

Ile

Ile

205

Gly

Tyr

Asn

Asn

Tyr

Ile

Ala

Gln

His

190

Lys

His

Ala

Ser

Asn

Gly

Lys

Pro

Ser

175

Met

Ser

Gln

Lys

Ser

255

Pro

Asn

Ala

Asn

160

Ile

Tyr

Phe

His

Gln

240

Tyr

Thr



260

31471

265

270

Pro Trp Gly Gln Trp Tyr Lys Thr Asn Ala Ile Gly Thr Ser Ser Thr

275 280

Pro Thr Pro Thr

290
<210> 19
<211> 418
<212> PRT

<213> Trichoderma reeseil

<400> 19

Ala Val Leu Gln Pro Val Pro Arg

1 5

Gly Thr Gln Phe Asn Ile Asp Gly
20

Asn Cys Tyr Trp Cys Ser Phe Leu
35 40

Thr Phe Ser His Ile Ser Ser Ser
50 55

Gly Phe Asn Asp Val Asn Thr Gln
65 70

Ala

Lys

25

Thr

Gly

Pro

-134-

Ser

10

Val

Asn

Leu

Ser

Ser

Gly

His

Lys

Pro

75

Phe

Tyr

Ala

Val

60

Gly

285

Val

Phe

Asp

45

Val

Gln

Thr

Ala

30

Val

Arg

Ile

Ile

15

Gly

Asp

Val

Trp

Ser

Thr

Ser

Trp

Phe
80



Gln

Leu

Lys

Asn

Asn

145

Ser

Glu

Thr

Thr

Pro

225

Lys

Gln

Leu

Ala

130

Thr

Arg

Pro

Ser

Leu

210

Tyr

Leu

Thr

Ile

115

Tyr

Ala

Tyr

Arg

Val

195

Gly

Thr

Ser

Leu

100

Ile

Val

Ala

Ala

Cys

180

Ser

Asp

Tyr

Ala

85

Asp

Pro

Asn

Gln

Asn

165

Asn

Gln

Glu

Gly

Thr

Tyr

Phe

Ala

Thr

150

Ser

Gly

Tyr

Gly

Glu
230

Gly

Val

Val

Phe

135

Gln

Thr

Cys

Val

Leu

215

Gly

Ser

Val

Asn

120

Gly

Tyr

Ala

Ser

Lys

200

Gly

Thr

31471

Thr

Gln

105

Asn

Gly

Arg

Ile

Thr

185

Ser

Leu

Asp

-135-

Ile

90

Ser

Trp

Asn

Lys

Phe

170

Asp

Leu

Ser

Phe

Asn

Ala

Ser

Ala

Tyr

155

Ala

Val

Asp

Thr

Ala
235

Thr Gly

Glu Gln

Asp Tyr
125

Thr Thr
140

Val Gln

Trp Glu

Ile Val

Ser Asn

205

Gly Asp
220

Lys Asn

Ala

His

110

Gly

Trp

Ala

Leu

Gln

190

His

Gly

Val

Asp

95

Asn

Gly

Tyr

Val

Gly

175

Trp

Leu

Ala

Gln

Gly

Leu

Ile

Thr

Val

160

Asn

Ala

Val

Tyr

Ile
240



Lys

Thr

Cys

Gln

Thr

305

Ala

Ser

Gly

Ser

Ser

Asn

Leu

Asn

290

Arg

Asn

Ser

Gly

Arg
370

Leu

Tyr

Ala

275

Pro

Gly

Gly

Asn

Thr

355

Thr

Asp

Thr

260

Ala

Cys

Met

Ala

Trp

340

Thr

Ser

Phe

245

Trp

Gly

Thr

Gly

Gln

325

Gln

Thr

Ser

Gly

Gly

Lys

Asn

Gly

310

Ser

Cys

Pro

Thr

Thr

Asn

Pro

Glu

295

Asp

Asn

Leu

Pro

Pro

375

Phe

Gly

Cys

280

Ala

Met

Ser

Val

Pro

360

Pro

31471

His

Trp

265

Val

Pro

Phe

Asp

Lys

345

Val

Pro
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Leu

250

Ile

Phe

Trp

Trp

Pro

330

Asn

Ser

Pro

Tyr

Gln

Glu

Gln

Gln

315

Tyr

His

Ser

Gly

Pro

Thr

Glu

Thr

300

Trp

Thr

Val

Thr

Gly
380

Asp

His

Tyr

285

Thr

Gly

Val

Asp

Thr

365

Ser

Ser

Ala

270

Gly

Ser

Asp

Trp

Ala

350

Thr

Cys

Trp

255

Ala

Ala

Leu

Thr

Tyr

335

Ile

Ser

Gly

Ala

Gln

Thr

Phe

320

Asn

Asn

Ser

Pro



31471

Leu Tyr Gly Gln Cys Gly Gly Ser Gly Tyr Thr Gly Pro Thr Cys Cys

385

390

395

400

Ala Gln Gly Thr Cys Ile Tyr Ser Asn Tyr Trp Tyr Ser Gln Cys Leu

Asn Thr

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

<400>

405 410

20
355
PRT

Trichoderma reeseil

20

Ala Val Leu Gln Pro Val Pro Arg Ala Ser

1

Gly Thr Gln Phe Asn Ile Asp Gly Lys Val

20 25

Asn Cys Tyr Trp Cys Ser Phe Leu Thr Asn

35 40

Thr Phe Ser His Ile Ser Ser Ser Gly Leu

50

55

Gly Phe Asn Asp Val Asn Thr Gln Pro Ser

65

70

-137-

Ser

Gly

His

Lys

Pro

75

Phe

Tyr

Ala

Val

60

Gly

Val

Phe

Asp

45

Val

Gln

Thr

Ala

30

Val

Arg

Ile

415

Ile

15

Gly

Asp

Val

Trp

Ser

Thr

Ser

Trp

Phe
80



Gln

Leu

Lys

Asn

Asn

145

Ser

Glu

Thr

Thr

Pro

Lys

Gln

Leu

Ala

130

Thr

Arg

Pro

Ser

Leu

210

Tyr

Leu

Thr

Ile

115

Tyr

Ala

Tyr

Arg

Val

195

Gly

Thr

Ser

Leu

100

Ile

Val

Ala

Ala

Cys

180

Ser

Asp

Tyr

Ala

85

Asp

Pro

Asn

Gln

Asn

165

Asn

Gln

Glu

Gly

Thr

Tyr

Phe

Ala

Thr

150

Ser

Gly

Tyr

Gly

Glu

Gly

Val

Val

Phe

135

Gln

Thr

Cys

Val

Leu

215

Gly

Ser

Val

Asn

120

Gly

Tyr

Ala

Ser

Lys

200

Gly

Thr

31471

Thr Ile
90

Gln Ser
105

Asn Trp

Gly Asn

Arg Lys

Ile Phe

170

Thr Asp

185

Ser Leu

Leu Ser

Asp Phe

-138-

Asn

Ala

Ser

Ala

Tyr

155

Ala

Val

Asp

Thr

Ala

Thr

Glu

Asp

Thr

140

Val

Trp

Ile

Ser

Gly

220

Lys

Gly

Gln

Tyr

125

Thr

Gln

Glu

Val

Asn

205

Asp

Asn

Ala

His

110

Gly

Trp

Ala

Leu

Gln

190

His

Gly

Val

Asp

95

Asn

Gly

Tyr

Val

Gly

175

Trp

Leu

Ala

Gln

Gly

Leu

Ile

Thr

Val

160

Asn

Ala

Val

Tyr

Ile



Lys:

Thr

Cys

Gln

Thr

305

Ala

Ser

Gly

Ser

Asn

Leu

Asn

290

Arg

Asn

Ser

Gly

Leu

Tyr

Ala

275

Pro

Gly

Gly

Asn

Thr
355

Asp

Thr

260

Ala

Cys

Met

Ala

Trp
340

Phe

245

Trp

Gly

Thr

Gly

Gln

325

Gln

230

Gly

Gly

Lys

Asn

Gly

310

Ser

Cys

Thr

Asn

Pro

Glu

295

Asp

Asn

Leu

Phe

Gly

Cys

280

Ala

Met

Ser

Val

31471

His Leu

250

Trp Ile
265

Val Phe

Pro Trp

Phe Trp

Asp Pro

330

Lys Asn
345
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235

Tyr

Gln

Glu

Gln

Gln

315

Tyr

His

Pro

Thr

Glu

Thr

300

Trp

Thr

Val

Asp

His

Tyr

285

Thr

Gly

Val

Asp

Ser

Ala

270

Gly

Ser

Asp

Trp

Ala
350

Trp

255

Ala

Ala

Leu

Thr

Tyr

335

Ile

240

Gly

Ala

Gln

Thr

Phe

320

Asn

Asn





