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Linh vue k§ thuit dwoce dé cap

Séng ché dé cap dén cac bién thé enzym axetolactat decarboxylaza (ALDC) ¢6
hoat tinh ddc hi€u cao, phuong phap lam tang hoat tinh va/hodc do dn dinh cua ching.
Sang ché cling d& cap dén ché phdm chira cic bién thé néu trén, méi trudng 1én men
va/hogc u chin bia, va phuong phép san xuét cic san phim ruou bia st dung ché phim

nay.

Tinh trang k§ thuit ciia sing ché

Diaxetyl d6i khi 14 san phdm phu khéng mong mudn cta cdc quy trinh 1én men
cac chét chira carbonhydrat, vi dy hém rugu hoédc nudce nho. Su tao thanh diaxetyl 1a bét
loi nhét vi né ¢6 mui manh va khé chiu va trong trudng hop san xuét bia, ngay ca lugng
nhé cta diaxetyl nim trong khoang tir khoang 0,10 dén 0,15 mg/lit ciing ¢6 anh huong
khong t6t dén huong va vi clia bia. Trong qué trinh U chin bia, diaxetyl dugc chuyén
héa thanh axetoin bdi reductaza trong céc t& bao ndm men. Axetoin chip nhan dugc vé
huong va vi trong bia véi ndng d6 16n hon nhiéu so véi diaxetyl.

Axetolactat decarboxylaza (ALDC) ciing c6 thé duoc st dung 1am enzym dé
ngin nglra sy tao thanh diaxetyl. a-axetolactat c¢6 thé duoc chuyén hoéa thanh axetoin
bang cach bd sung enzym ALDC trong qua trinh 1én men. Tuy nhién, ALDC c6 thé
khong én dinh & didu kién 1én men, ddc biét 12 diéu kién 1én men hém ruou c6 ham
lwrgng mach nha thip.

Ché phdm va phuong phép lién quan dén viée st dung axetolactat decarboxylaza
da duge béo cdo trong Pon sang ché qudc té s6 PCT/US16/33028 va PCT/US16/33043.
Tuy nhién, vin c6 nhu ciu xac dinh céc bién thé ALDC c6 cac dic tinh cai thién, nhu

hoat tinh dac hiéu cai thién.

Ban chit k¥ thuit cia sing ché
Sang ché dé& xuit cac bién thé ALDC c6 hoat tinh dic hidu duoc cai thién. Cac
bién thé cai thién theo sang ché c6 thé dwoc két hop vao phuong phap, thiét bi, va bd kit
1
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thich hop.

Céc khia canh va phuong 4n ciia ché phim va phwong phap nay duge néu trong
c4c doan dugc danh sb riéng r& sau day.
1. Polypeptit tai t& hop c6 hoat tinh axetolactat decarboxylaza (ALDC) dugc dé xuét co
chira

(i) it nhat 80% axit amin ddng nhit véi trinh tu axit amin ctia SEQ ID NO: 3 va
trong d6 polypeptit c6 chtra it nhit mot sy thé axit amin & vi tri 62 theo danh s6 i tri
ctia trinh tu dugc thé hién trong SEQ ID NO: 3 hoic

(ii) manh chirc ning cta (i) c6 hoat tinh diic hiéu 16n hon hodc bing hoat tinh dic
hi€u cua (a).
2. Polypeptit tai td hop theo doan 1 ¢6 it nhit 90% axit amin dong nhat véi trinh tyr axit
amin cia SEQ ID NO: 3
3. Polypeptit tai t& hop theo doan 2 trong d6 sur thé axit amin 12 T62A.
4. Polypeptit tai t6 hop theo doan 3 c6 trinh tw axit amin ctia SEQ ID NO: 8.
5. Ché pham c6 chira polypeptit tai t6 hop theo doan 1, doan 2, doan 3 hodc doan 4 va
kém & ndng dd nim trong khoang tir khoang 1 pM dén khoang 200 mM.
6. Ché phim theo doan 5, trong d6 k&m c6 mit & ndng d6 nim trong khoang tir khoang
10 pM dén khoang 150 mM, hogc tir khoang 20 pM dén khoang 120 mM, hodc tur
khoang 25 uM dén khoang 100 mM, hoic tir khoang 25 pM dén khoang 50 mM, hoic
tir khoang 25 pM dén khoang 20 mM, hodc tir khoang 25 pM dén khoang 50 uM, hoic
tir khoang 100 uM dén khoang 20 mM, hoic tir khoang 250 pM dén khoang 20 mM,
hoic khoang 500 pM dén khoang 20 mM, hoic tir khoang 1 mM dén khoang 20 mM,
hoic tir khoang 1 mM dén khoang 10 mM, hoic tir khoang 1 mM dén khoang 5 mM.
7. Ché phim theo doan 5 trong d6 ty 16 mol ciia k&m so véi polypetit tai té hop 1a

(i) 16n hon 1; hoac

(ii) 2:1 hodc 16n hon; hodc

(iii) 10:1 hodc 16n hon; hodc

(iv) 20:1 hodc 16n hon; hodc

(v) 30:1 hoac 16n hon; hodc

(vi) 60:1 hodc 16n hon.
8. Ché phim theo doan 5, trong d6 polypeptit tai td hop c6 hoat tinh axetolactat
decarboxylaza dugc xir 1y bang glutaraldehyt.

2
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9. Ché phdm theo doan 8, trong d6 polypeptit tai td hgp cé hoat tinh axetolactat
decarboxylaza dugc xir Iy bang glutaraldehyt 12 & ndng d6 twong tng véi khoang tir
khoang 0,1 gam dén khoang 5 gam glutaraldehyt mdi gam polypeptit tai t5 hop c6 hoat
tinh axetolactat decarboxylaza.

10. Ché phdm theo doan bit ky trong s6 cac doan néu trén, trong d6 hoat tinh ciia
polypetit tai t& hop nay c6 hoat tinh axetolactat decarboxylaza nim trong khoang tir 950
dén 3500 don vi cho mdi mg protein.

11. Ché phdm theo doan bit ky néu trén con c6 chira it nhat mot enzym hoic din xuit
enzym bd sung dugc chon tir nhém bao gdm axetolactat reductoisomeraza, axetolactat
isomeraza, amylaza, glucoamylaza, hemixenlulaza, xenlulaza, glucanaza, pullulanaza,
isoamylaza, endo-glucanaza va enzym hi€p luc thuy phan beta-glucan c6 lién quan,
xylanaza, enzym hiép luc xylanaza (vi du, arabinofuranosidaza, esteraza axit ferulic, va
xylan axetyl esteraza) va proteaza.

12. Ché phim theo doan bat ky néu trén, trong d6 polypeptit tai t& hop c6 hoat tinh
axetolactat decarboxylaza c6 ngudn gbc tir axetolactat decarboxylaza tir Bacillus brevis
ho#c Bacillus licheniformis.

13. Sir dung ché phdm theo bat ky trong sb cac doan néu trén trong qué trinh 1én men
bia, rrou vang, ruou tao, rugu 1€ hodc rugu xa-ké.

14. Phuong phép l1am ting hoat tinh va/hodc d6 dn dinh cta polypetit tai t5 hop theo
doan 1 hodc doan 2 trong d6 phuong phép nay bao gdm budc bd sung kém vao ché
phim chira polypetit tai tb hop sao cho k&m c6 mat trong ché phim ¢ ndng d6 nim
trong khoang tir khoang 1 pM dén khoang 200 mM.

15. Phuong phap theo doan 14, trong d6 kém dugc bd sung & ndng dd nim trong
khoang tir 1 pM dén khoang 5 mM.

16. Moi truong nudi ciy cho té bao chi tai td hop c6 kha ning san xudt polypeptit tai tb
hop theo doan 1, doan 2, doan 3 ho#c doan 4 ¢6 chira kém & néng d6 nim trong khoang
tir 1 pM dén khoang 1 mM.

17. Mbi truong nudi cdy theo doan 16, c6 chira kém ¢ ndng d6 nim trong khoang tir
khoang 60 pM dén khoang 150 pM.

18. Moi truong 1én men hodc moi trudng 1 chin bia, rugu vang, rugu téo, rugu 1€ hodc

ruou xa-ké cé chura ché pham c6 chtra
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a) polypeptit tai t6 hop co6 hoat tinh axetolactat decarboxylaza (ALDC) theo doan 1,
doan 2, doan 3 hoac doan 4, va;

b) k&m; trong d6 ché phim nay c6 chira kém & ndng d6 ndm trong khoang tir 1 uM dén
khoang 200 mM.

19. M6i truong 1én men ctia moi trudng U chin bia, ruou vang, ruou tdo, rugu 1€ hodc
rugu xa-ké theo doan 18, trong d6 polypetit tai t hgp niy c6 hoat tinh axetolactat
decarboxylaza nim trong khoang tir 1000 dén 3500 don vi cho mdi mg protein.

20. Mbi trudong 1én men hodc mdi truong U chin bia, rugu vang, rugu tdo, rugu 1€ hodc
ruou xa-ké theo doan 19, con ¢6 chura it nhit mot enzym hodc dan xuit enzym ) sung
duoc chon tr nhém bao gém axetolactat reductoisomeraza, axetolactat isomeraza,
amylaza, glucoamylaza, hemixelulaza, xelulaza, glucanaza, pullulanaza, isoamylaza,
endo-glucanaza va enzym hiép luc thiy phin beta-glucan cé lién quan, xylanaza,
enzym hiép luc xylanaza (vi dy, arabinofuranosidaza, esteraza axit ferulic, va xylan
axetyl esteraza) va proteaza.

21. Phuong phap @& san xuét bia, ruou vang, rugu tdo, rugu 1& hodc rugu xa-ké bao
gbm viéc bd sung ché phadm cé chira polypeptit téi td hop c6 hoat tinh axetolactat
decarboxylaza (ALDC) theo doan 1, doan 2, doan 3 hodc doan 4 va kém vao moi
truong thich hop dé san xuét bia, rugu vang, rugu téo, rugu 1é hodc rugu xa-ké.

22. Phuong phép theo doan 21 trong d6

(i) k8m c6 mat trong ché phdm & ndng d6 nim trong khoang tir khoang 1 mM dén
khoang 5 mM; hodc

(ii) ty 1€ mol ctia kém so véi polypetit tai td hop c6 hoat tinh axetolactat decarboxylaza
trong ché phim cao hon 1; hodc 2:1 hozc 16n hon; hodc 10:1 hodc 16n hon; hodc 20:1

hodc 16n hon; hodc 30:1 hodc 16n hon; hodc 60:1 hodc 16n hon.

MO ta vin tit cac hinh vé

Céac dic diém va vu diém cua sang ché s& dugc hiéu o hon bﬁng cach tham khao
phin mé ta chi tiét sau day, phan mo ta chi tiét nay dua ra cic phuong 4n minh hoa,
trong d6 cac nguyen ly cia sang ché dugc sir dung, va c4c hinh v& kém theo:

Fig.1 thé hién ban db plasmit ctia pSVHI.

Fig.2 thé hién ban d6 plamit ctia pSVH1 Bbrev_aldB dé biéu hién axetolactat
decarboxylaza, aldB.
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Fig.3 thé hién SDS-PAGE véi cac bién thé cla aldB dugc biéu hién & ching
Bacillus subtilis. Lan: 1 va 26) phan tir khdi dugc danh d4u, Lan 2-7) BSA chuin, Lan
8-9) aldB dugc tinh ché, Lan 10-16) aldB-T62A, Lan 17-19) aldB-T62A w. 50%
glyxerol, Lan 19-22) aldB va Lan 23-25 aldB w. 50% glyxerol. Cac tiéu chuén va bién

thé aldB dugc danh ddu bang dudong mau hdng.

MO ta vin tit cac trinh tw sinh hoc

Ca4c trinh tu sau day tudn theo 37 C.F.R. §§ 1.821-1.825 (*Yéu Cau Déi Véi Pon
Sang Ché Chira Sy Boc L6 Trinh Tu Nucleotit va/hodc Trinh Tu Axit Amin- Quy Téc
Trinh Tu” (Requirements for Patent Applications Containing Nucleotide Sequences
and/or Amino Acid Sequence Disclosures - the Sequence Rules) va théng nhat vé6i Tiéu
chudn cua tb chitc s& hitu tri tué thé giéi (World Intellectual Property Organization -
WIPO) ST.25 (2009) va céc yéu cau vé danh muc trinh ty cia Cong wéc sang ché chau
Au (European Patent Convention - EPC) va Hiép uéc hop tac sing ché (Patent
Cooperation Treaty - PCT) Diéu 5.2 va Didu 49.5(a-bis), va Phan 208 va Phu lyc C cla
Chi thi hanh chinh. Ky hiéu va dinh dang dugc st dung dbi voi dir lidu trinh tu nucleotit
va axit amin tuéin theo quy tic néu trong 37 C.F.R. § 1.822.

SEQ ID NO: 1 1a trinh ty polynucleotit md hodéa gen aldB kiéu dai tir
Brevibacillus brevis.

SEQ ID NO: 2 la trinh tuw polypeptit ciia protein tién chét aldB kiéu dai tir
Brevibacillus brevis.

SEQ ID NO: 3 la trinh ty polypeptit ciia protein aldB truéng thanh kiéu dai tir
Brevibacillus brevis.

SEQ ID NO: 4 la trinh ty polynucleotit cia gen aldB trong plasmit
pSVH1 Bbrev_aldB.

SEQ ID NO: 5 1a trinh tu polypeptit ciia protein tién chit aldB dugc ma héa béi
gen aldB trong plasmit pSVH1_Bbrev_aldB.

SEQ ID NO: 6 1a trinh ty polynucleotit ma héa bién thé aldB-T62A.

SEQ ID NO: 7 1a trinh tu polypeptit cta tién chit cia tién chét bién thé aldB-
T62A.

SEQ ID NO: 8 1a trinh tu polypeptit ctia protein aldB-T62A trudng thanh.
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MO ta chi tiét sang ché

Sang ché d& xuét phuong phap, ché phém, thiét bi va bo kit ¢ chira cac bién thé
axetolactat decarboxylaza c6 hoat tinh ddc hi¢u cai thién khi so v6i enzym bd me ma
chiing c6 ngudn gdc tir do.

Theo mot s6 phuong 4n, sang ché dé xuét phwong phap, thiét bi, ché phim va bo
kit dé sir dung ion kim loai dé lam tang do dn dinh va/hoic hoat tinh, va, tlly ¥, con ¢6
thé dugc st dung dé thu hdi cac enzym bién thé ALDC véi cac dic tinh duoc cai thién.

Trir khi dugce quy dinh khéc di, tat ca cac thuat ngit khoa hoc va k¥ thuat dugc st
dung & day c6 nghia gidng nhu dugc hiéu thong thudng béi chuyén gia trong linh vuc
k§ thuat cia sang ché. Singleton, et al., DICTIONARY OF MICROBIOLOGY AND
MOLECULAR BIOLOGY, 20 ED., John Wiley and Sons, New York (1994), va Hale
& Marham, THE HARPER COLLINS DICTIONARY OF BIOLOGY, Harper
Perennial, NY (1991) cung cip cho ngudi c6 hiéu biét trung binh tong linh vuc k¥ thuét
nay cudn tir dién chung v& nhiéu thuat ngit dwgc sir dung trong ban mo ta nay.

Nhu dugce st dung & day, thut ngit "co6 chira" nghia 1a sy c6 mit cia cac dic
diém, cac sb nguyén, cac budc, hodc cac thanh phﬁn duoc chi ra nhu duge dé cép dén
trong yéu ciu bao ho, nhung né khong loai trir sy ¢6 mit hodc sy bd sung ctia mdt hoic
nhiéu dic didm, s6 nguyén, budc, thanh phin hoic nhém khic cua ching. Thuat ngit
"c6 chira” duge du dinh 13 bao gdm céc phuong 4n dugc bao ham boi cac thuat ngit "vé
co ban gdm c6" va "gdm c6". Tuong tu, thuit ngit "v& co ban gém c6" duge du dinh 12
bao gdm céac phuong an dugc bao ham béi thuit ngit " gdm co".

Nhu dugce st dung & day, thuat ngtr “khoang” bién dbi sb luong ciia thanh phan
hodc chit phan Ung theo sang ché hoic duge ding dé chi sy bién thién vé sb lugng sb
ma ¢6 thé xay ra, vi du,théng qua cac quy trinh xir Iy chit 1éng va do ludng thong
thudng duge sir dung dé tao ra cac dich dic hodc sit dung cac dung dich trong thé gi6i
thuc; thong qua 18i vo ¥ trong cdc quy trinh nay; thong qua sy khéc biét trong san Xuét,
nguf‘)n, hodc dd tinh khiét cta cac thanh phé‘m duogc st dung dé tao ra cac ché phém hodc
thuc hién cac phuong phap; va tuong tu. Thudt nglt “khoang” cling bao gdm s6 lugng
khéc nhau do céc didu kién cin bing khac nhau d6i voi ché phdm thu duge tir mot hdn
hop ban dau cu thé. Cho di ¢6 stra d6i boi thuét ngit “khoang” hay khong, cac yéu cau

bao hd bao gom cac duong lugng véi s6 lugng.
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Khi c6 mit, tit ca cac khoang gié tri bao gﬁ‘)m toan bd va co thé két hop. Vi du,
khi khoang gi4 tri "tir 1 dén 5" duoc chi ra, khoang gia tri dugc chi ra nay can duoc hiéu
12 bao gdm cac khoang gid tri "tir 1 dén 4", "tir 1 dén 3", "tir 1 @én 2", "tir 1 dén 2 va tr
4 dn 5", "tir 1 dn 3 va 5", va dang tuong tu.

Trir khi dugc quy dinh khac di, trinh ty axit nucleic bét ky dugc viét tir trai sang
phai theo huéng tir 5' dén 3'"; trinh tu axit amin duoc viét tir trai sang phai theo huéng
amino dén carboxy, mot cach twong ing.

Cén phai luu y ring nhu dugc sir dung trong ban mo ta ndy va trong cac diém
yéu cdu bao ho dinh kém, c4c dang s it "mot" bao gdm ca tham chiéu sé nhiéu trir khi
dwoc néu khéc di. Do d6, vi du, vién din dén "proteaza" bao gdm nhiéu enzym nhu vay
va vién dan dén "thtc in" bao gém vién din dén mot hodc nhiéu thirc &n va cic dang
tuong duong cua n6 da biét v6i ngudi c6 hidu biét trung binh vé linh vuc k¥ thuat nay,
va van van.

Nhu dugce st dung & day, thuat ngi ““chét xtic tac enzym” dé cap dén chéit xuc
tac ¢6 chira enzym c6 hoat tinh ALDC va ¢6 thé & dang té bio sinh vat toan phén, (c4c)
t& bao vi sinh vat thAm, mot hodc nhiéu thanh phén té bao cla chiét xuét té bao vi sinh
vét, enzym tinh khiét mot phén hodc enzym tinh khiét. Chét xuc tic enzym ciing c6 thé
duoc bién ddi héa hoc (vi du, bing cach pegyl hoa hodc bing phan tng véi chat phan
tng lién két chéo, chang han nhu glutaraldehdyt). Chét xdc tic enzym c6 thé con ciing
dugc cb dinh nho hd tro hoa tan hoic khong hoa tan st dung cac phuong phép da biét
v6i chuyén gia trong linh vuc; tham khao vi du, Immobilization of Enzymes and Cells;

Gordon F. Bickerstaff, Editor; Humana Press, Totowa, NJ, My; 1997.

Thuat ngit "axit amin" ding dé chi don vi cau triic héa hoc co ban cua protein

hoidc polypeptit. Cac chit viét tit sau ddy dwogc sit dung & day dé x4c dinh cic axit amin

cu thé:

Chit viét tat Chir viét tit
Axit Amin ba chit céi mot chit céi
Alanin Ala A
Arginin Arg R
Asparagin Asn N
Axit aspartic Asp D
Xystein Cys C
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Glutamin GIn Q
Axit glutamic Glu E
Glyxin Gly G
Histidin His H
Isoleuxin Ile I
Leuxin Leu 1
Lysin Lys K
Methionin Met M
Phenylalanin Phe F
Prolin Pro P
Serin Ser S
Threonin Thr T
Tryptophan Trp W
Tyrosin Tyr Y
Valin Val A"
Axit amin bét ky hoic nhur xac dinh Xaa X

trong badn mo ta nay

Nhu dugc st dung & day, “co ban tuong tu” dé chi phan tir axit nucleic trong d6
su thay d8i & mot hodc nhiéu bazo nucleotit din dén viéc bd sung, thé, hodc 1am khuyét
mot hoac nhiéu axit amin, nhung khong lam anh hudéng dén dic diém chirc nang (tic 13,
hoat tinh ALDC) cta protein dugc ma hoa boi trinh tw ADN. Nhu dugce st dung & day,
“co ban twong tu” con dé cip dén enzym c6 trinh tu axit amin ma it nhéit 40%, t&t hon
14 it nhit 50%, t&t hon nita 1a it nhit 60%, t5t hon nita 12 it nhat 70%, con tot hon nita 1a
it nhit 80%, vAn con tdt hon nira 1 it nhit 90%, va tét nhat 14 it nhit 95% ddng nhét voi
trinh ty dugc bao cdo trong ban md ta nay trong d6 enzym tao thanh duy tri cic dic
dém chuc ning theo sang ché (tirc 13, hoat tinh ALDC). “Co ban twong tw” c6 thé con
dé cap dén enzym c6 hoat tinh ALDC dugc ma héa bdi phan tir axit nucleic ma lai duéi
cac didu kién nghiém ngit v6i phan tir axit nucleic duge bao cdo & day. Do d6 can hiéu
réng séng ché bao ham nhiéu hon céc trinh tu vi du cuy thé.

Vi du nhu, d3 biét rd trong linh vuc ring cac thay dbi trong gen ma din dén su
s4n xuét cta axit amin twong dwong vé mit hoa hoc & vi tri nhit dinh, nhung khong anh
huéng dén dic diém chirc nang cia protein duge ma héa 1a phd bién. Nhim cac muc

8
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dich cia séng ché, su thé duoc xéac dinh 13 trao dbi & trong mot trong ndm nhém sau
day:

1. Gbe khong phéan cuc hodc phin cuc nhe, béo nhd: Ala, Ser, Thr (Pro, Gly);

2. Gbc tich dién am, phén cyc va amit ciia chiing: Asp, Asn, Glu, Gln;

3. Gbc tich dién duong, phan cuc: His, Arg, Lys;

Gbe khong phan cuc, béo 16n: Met, Leu, Ile, Val (Cys); va

5. Cac gbc thom 16n: Phe, Tyr, va Trp.

Do d6, bd ba ma hda cho axit amin alanin, axit amin ki nudc, co thé dugc thé
bing bd ba md héa ma hoéa cho gbc khac it ki nudc hon (chiang han nhu glyxin) hoic
géc khac ki nude nhidu hon (chéng han nhu valin, leuxin, hodc isoleuxin). Tuong tu, sy
thay @i ma din dén su thé cia mot gbe tich dién 4m cho gbe tich dién 4m khéc (chéng
han nhu axit aspartic d6i v6i axit glutamic) hodc mot gbc tich dién duong cho gbc tich
dién duong khéc (ching han nhu lysin dbi véi arginin) ciing c6 thé duoc mong doi dé
san xuét ra san phim twong dwong vé& mit chirc ning. Trong nhiéu truong hop, su thay
dbi nucleotit ma din dén sy thay dbi cta cac phin & dau tan ciing N va dau tan cing C
cua phén ti protein cling s& khong dwoc mong doi 12 1am thay ddi hoat tinh ctia protein.

M3i su cai bién dugc @ xuét thuong nim trong hiéu biét thong thuong trong
linh vuc, nhu 14 xac dinh sy gitt lai hoat tinh sinh hoc cua san phém dugc ma héa. Hon
nita, chuyén gia trong linh vuc hiéu r@fmg cac trinh ty co ban tuong ty dugc bao ham
theo sang ché. Theo mot phuong an, trinh ty co ban tuwong tu duge xac dinh boi kha
nang lai cda nd, dudi cac diéu kién nghiém nggt (0,1X SSC, 0,1% SDS, 65°C va dugc
rira bang 2X SSC, 0,1% SDS sau d6 bing 0,1X SSC, 0,1% SDS, 65°C) bang cac trinh
tu duoc 1dy vi du trong ban mé ta ndy.

Nhu duoc st dung & day, phan tir axit nucleic “co thé lai dugc” v6i phén tir axit
nucleic khac, nhu cADN, ADN b0 gen, hoic ARN, khi chudi don cta phan tt thir nhét
c6 thé & v6i phan ti kia du6i cac diu kién thich hop vé nhiét d6 va cudng do ion cla
dung dich. Piéu kién lai va rira 13 da biét va dugc minh hoa trong Sambrook, J. and
Russell, D., T. Molecular Cloning: A Laboratory Manual, T4i ban l4n thr ba, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor (2001). Cac diu kién vé nhiét do
va cudng do ion quyét dinh “mirc d6 nghiém ngit” cua sy lai. Cac diéu kién nghiém
ngit c6 thé duoc diéu chinh dé sang loc cAc phan tit twong tw vira phai, nhu c4c trinh tu
trong ddng tir cac sinh vat c¢6 lién quan xa, dén cac phan tir trong tu cao, nhur cic gen
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nhin d6i cic enzyme chitc ndng tir cic sinh vat c6 lién quan gan. Rira sau lai thuong
xé4c dinh cac diéu kién nghiém ngit. Mot tap hop céac didu kién wu tién st dung mot loat
c4c 14n rira bt ddu v6i 6X SSC, 0,5% SDS & nhiét do phong trong 15 phut, sau dé lap
lai v6i 2X SSC, 0,5% SDS & 45 ° C trong 30 phut, va sau d6 ldp lai hai 1an véi 02X
SSC, 0,5% SDS ¢ 50 ° C trong 30 phut. Mot tap hop céac didu kién duge uu tién hon sir
dung nhiét d9 cao hon trong d6 céac lan rtra gidng v6i cac didu kién bén trén ngoai trir
nhiét d6 ctia hai lan rira 30 phut cudi trong 0,2X SSC, 0,5% SDS dugc ting 1én 60 ° C.
Mot tap hop céac diéu kién lai nghiém ngét dugc uu tién khac 1a 0,1X SSC, 0,1% SDS,
65 ° C va dugc rira bing 2X SSC, 0,1% SDS sau d6 lan rira cudi 1a 0,1X SSC, 0,1%
SDS, 65 ° C véi cac trinh ty dugc néu trong tai li€u nay.

Viéc lai doi hoi hai axit nucleic chira cac trinh tu bd sung, méc du tuy thudc vao
muic d6 nghiém ngit cua viéc lai, cd thé c6 su khong phu hop gifta cac bazo. Muc 4o
nghiém ngit thich hop dé lai cac axit nucleic phy thudc vao do dai cla axit nucleic va
muc do bd sung, cac bién da biét trong linh vgc. Mutc dd tuong dE‘)ng hodc tuong tu
gitta hai trinh tu nucleotit cang 16n, gia tri cia Tm d6i v6i cac thé lai cta axit nucleic c6
céc trinh ty d6 cang 16n. Do 6n dinh tuong d6i (twong g v6i Tm cao hon) cla viée lai
axit nucleic giam theo thir ty sau: ARN:ARN, ADN:ARN, ADN:ADN. Dbi vé6i cac thé
lai dai hon 100 nucleotit, cic phwong trinh dé tinh Tm da dwgc it ra (Sambrook and
Russell, trén day). Dé lai v6i cac axit nucleic ng.’fm hon, tic 13, oligonucleotit, vi tri bt
cdp 15 tré nén quan trong hon, va do dia cta oligonucleotit x4c dinh tinh dic hiéu cua
no6 (Sambrook and Russell, trén ddy). Theo mdt khia canh, d¢ dai d6i véi axit nucleic lai
duoc 12 it nhét khoang 10 nucleotit. Tbt hon 13, do dai tbi thiéu ddi vé6i axit nucleic lai
duoc 1a it nhét khoang 15 nucleotit theo chidu dai, tdt hon nita 13 it nhét khoang 20
nucleotit theo chiéu dai, con t6t hon nita 1a it nhét 30 nucleotit theo chiéu dai, con tt
hon nita 1a it nhit 300 nucleotit theo chiéu dai, va tdt nhét 1a it nhat 800 nucleotit theo
chidu dai. Ngoai ra, chuyén gia trong linh vurc con hidu ring nhiét do va ndéng d6 mudi
ctia dung dich rira ¢6 thé dugc didu chinh khi cin theo c4c nhén t6 nhu do dai cia mau
do.

Nhu duoc st dung & ddy, thuat ngit "phan trim tuong dong" 1a mdi quan hé giira
hai hodc nhiéu trinh tu polypeptit hodc hai hodc nhiéu trinh tw polynucleotit, dwgc xac
dinh bﬁng cach so sanh céc trinh tu. Trong linh vuc nay, "dd tuong déng" cling c6 nghia
la mrc d9 lién quan trinh ty gitta cac trinh ty polypeptit hodc céc trinh tu polynucleotit,
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tuy theo tirng trudng hop co thé, nhu dugc x4ac dinh bing cach 1am phu hop gita cac soi
cla cac trinh ty ndy. "Do tuvong dong" va "do twong tu" c6 thé dugc tinh d& dang bing
cac phuong phap da biét, bao gdm nhung khong chi giéi han & cdc phuong phap dugc

md ta trong tai liéu: Computational Molecular Biology (Lesk, A. M., ed.) Oxford

University Press, NY (1988); Biocomputing: Informatics and Genome Projects (Smith,
D. W., ed.) Academic Press, NY (1993); Computer Analysis of Sequence Data, Part 1
(Griffin, A. M., and Griffin, H. G., eds.) Humana Press, NJ (1994); Sequence Analysis

in Molecular Biology (von Heinje, G., ed.) Academic Press (1987); vaSequence
Analysis Primer (Gribskov, M. and Devereux, J., eds.) Stockton Press, NY (1991). Céac

phuong phap xac dinh do tuong ddng va d6 twong tw dugc ma hoéa trong cac chuong
trinh may tinh sin c6 cong khai. Sy sip xép thang hang trinh tu va céc phép tinh phan
trdm twong ddng c6 thé dugc thuc hién bing cach sit dung chuong trinh Megalign cta
bd chuong trinh tin sinh LASERGENE (DNASTAR Inc., Madison, WI), chuwong trinh
AlignX cta hang Vector NTI v. 7.0 (Informax, Inc., Bethesda, MD), hodc H¢ Phén
Mém M& EMBOSS (EMBL-EBI; Rice et al., Trends in Genetics 16, (6):276-277
(2000)). Su sép xép thing hang da trinh tu c6 th8 duoc thyc hién bing cach st dung
phuong phap Clustal (chang han nhu CLUSTALW; vi dy phién ban 1.83) vé sip xép
thing hang (Higgins and Sharp, CABIOS, 5:151-153 (1989); Higgins et al., Nucleic
Acids Res. 22:4673-4680 (1994); va Chenna et al., Nucleic Acids Res 31 (13):3497-500
(2003)), co san & Phong Thi Nghiém Sinh Hoc Phin Tt Chau Au thudc Vién Tin Sinh
Hoc Chau Au) v6i cac tham sé mic dinh. Cac tham s thich hop @& sép xép thing hang
protein CLUSTALW bao gdm diém phat Tén Tai CHO CACH QUANG =15, Su kéo
dai CHO CACH QUANG =0,2, ma trn = Gonnet (vi du, Gonnet250), CHO CACH
QUANG KET THUC protein = -1, KHOANG CACH CHO CACH QUANG protein=4,
va KTUPLE=1. Theo mot phuong 4n, sip xép thang hang nhanh hogc chdm dugc thyc
hién véi céac thiét 1ap méc dinh ma tai dé sép xép théng hang cham dugc uwu tién. Theo
cach khéc, cc tham sé st dung phuong phiap CLUSTALW (phién ban 1.83) c6 thé
dugc cai bién dé ciing stt dung KTUPLE =1, BPIEM PHAT CHO CACH QUANG=10,
Su kéo dai CHO CACH QUANG =1, ma tran = BLOSUM (vi du BLOSUM®64),
WINDOW=5, va TOP DIAGONALS SAVED=5.

Theo mét khia canh, phan tr axit nucleic dugc phén 14p thich hgp (polynucleotit
duoc phan 14p theo sang ché) ma héa polypeptit c6 trinh ty axit amin ma c6 it nhét
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khoang 80%, 85%, 90%, 95%, 97%, 98%, 99% hodc 100% ddng nhét véi trinh tyr axit
amin dugc bao cdo & day.

Nhu dugce sir dung ¢ day, “su thodi héa b ba mi hoa” dé céap dén ban chét cia
bién thé cho phép ma héa gen cla trinh tu nucleotit ma khong anh huong dén trinh tu
axit amin cta polypeptit dugc ma hoa. Theo do, sang ché lién quan dén phan tir axit
nucleic bat ky ma ma hoa toan bd hoic phan co ban cla trinh ty axit amin ma hoa
polypeptit theo sang ché. Chuyén gia trong linh vuc hiu r& “xu huéng bd ba mi hoa’hé
hién béi t& bao chi dic hiéu trong sir dung bd ba ma hda nucleotit dé dic hiéu axit amin
duoc cho. Do d6, khi tong hop gen d8 biéu hién cai thién trong té bao chi, mong mudn
thiét ké gen sao cho tAn suét sir dung bd ba ma hoda ctia n6 dat tAn suét cla viée s dung
duoc wu tién bd ba ma hoda cua té bao chu.

Nhu duge sit dung & ddy, thudt ngit "bd ba ma héa dugce t6i wu héa" nhu dé chi
gen hodc ving ma héa cua phan tir axit nucleic @& bién nap nhiéu vat chii khic nhau,
dung dé chi sy bién ddi clia cac bo ba ma héa trong gen hodc ving ma héa clia cac phin
tir axit nucleic d& phan 4nh viéc st dung bd ba ma hoa tidu biéu ctia sinh vat chii ma
khong 1am thay ddi polypeptit ma ADN ma hoéa cho.

Nhu dugc sit dung & déy, thuat ngit "lién két hoat dong" dung dé chi su két hop
cua cdc trinh tu axit nucleic trén mot phan tir axit nucleic don 1é sao cho chirc ndng cia
axit nucleic nay bi anh hudéng bdi axit nucleic kia. Vi dy, ving khoéi dong duoc lién két
hoat dong v6i trinh tw ma hoa khi n6 c6 kha ning anh huéng dén su biéu hién ctia trinh
tu mi3 hoa do, tic 1a, trinh ty ma hoda chiu su kiém soat phién ma ctua vung khéi dong.
Céc trinh tw ma héa c6 thé duge lién két hoat dong véi céc trinh tu didu hoa theo huéng
c6 nghia hodc dbi nghia.

Nhu dugc st dung & déy, thudt ngit “biéu hién” dé cap dén sy phién ma va tich
tu 6n dinh ARN c6 nghia (mARN) hoic d6i nghia c6 ngudn gbe tir phan tir axit nucleic
theo sang ché. Su biu hién ciing c6 thé diung dé chi sy dich md mARN thanh
polypeptit.

Nhu duge st dung & déy, "su bién nap" ding dé chi sy dua phén tir axit nucleic
vao trong h€ gen cla sinh vét chu din dén su thira hudng bn dinh v& mat di truyén.
Theo sang ché, bd gen cua té sbafo chii bao gdm gen nhidm sic thé va ngoai nhidm séc
thé (vi du plasmit). Sinh vt chi chira cdc phén tir axit nucleic dugc bién nap duoc goi
la sinh vat "chuyén gen" hodc “tai tb hop” hodc dugc bién nap”.

12
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Nhu duoc st dung & day, thuat ngit “phan mém phén tich trinh ty” dé cap dén
thuét todn may tinh hodc chuong trinh phan mém bat ky hiru dung dé phan tich trinh tu
nucleotit hodc axit amin. “Phin mém phén tich trinh ty” c6 thé co6 ban trén thi trudong
hodc dugc phat trién doc 1ap. Phan mém phan tich trinh tu thong thudng s& bao gbm,
nhung khong giGi han &, bd chuong trinh GCG (phién ban géi Wisconsin 9.0, Genetics
Computer Group (GCG), Madison, WI), BLASTP, BLASTN, BLASTX (Altschul et
al., J. Mol. Biol. 215:403-410 (1990), va DNASTAR (DNASTAR, Inc. 1228 S. Park St.
Madison, WI 53715 USA), CLUSTALW (vi du, phién ban 1.83; Thompson et al.,
Nucleic Acids Research, 22(22):4673-4680 (1994), va chuong trinh FASTA két hop véi
thuat toan Smith-Waterman (W. R. Pearson, Comput. Methods Genome Res., [Proc. Int.
Symp.] (1994), Ngay hop 1992, 111-20. (Cac) Chu bién: Suhai, Sandor. Nha Xuét ban:
Plenum, New York, NY), Vector NTI (Informax, Bethesda, MD) va Sequencher v.
4.05. Trong ngit canh sang ché, ngudi ta s& hiéu ring khi phdn mém phén tich trinh tu
dugc st dung dé phén tich, két qua phén tich s& dya trén “céc gi4 tri mdc dinh” cia
chuong trinh dugc vién dan, trir khi ¢6 quy dinh khac. Nhu duge st dung & diy “céc gia
tri mic dinh” s& c6 nghia 1a bat ky bo gié tri hodc tham s nao dugc thiét 1ap béi nha
san xuat phan mém ma tai vé ban diu véi phan mém khi khéi tao lan dau.

T4t c4 cac sang ché va cong bd don sang ché My duoc vién dan & day déu duoc
két hop bang cach vién din toan bo trir khi c6 quy dinh khéc.

Axetolactat decarboxylaza (ALDC)

Axetolactat decarboxylaza (ALDC) la enzym thudc ho carboxy lyaza, chiu trach
nhiém phan cdt lién két cacbon-cacbon. Axetolactat decarboxylaza xuc tac sy bién ddi
2-axetolactat (con dugc biét 1a 2-hydroxy-2-metyl-3-oxobutanoat) thanh 2-axetoin va
giai phong CO,. Céc thuit ngit “(cac) axetolactat decarboxylaza”, “(cac) ALDC”,
“(cac) enzym ALDC”, “(cac) enzym c6 hoat tinh axetolactat decarboxylazat, (céac)
polypeptit c6 hoat tinh axetolactat decarboxylaza” cd thé duoc st dung hoan ddi nhau
trong ban mo ta nay.

Enzym axetolactat decarboxylaza xuc tdc phan tng enzym thudc phan loai EC
4.1.1.5 (hoat tinh axetolactat decarboxylaza) va ID tir khoa cua Ban dd ngft nghia gen
(GO) 1a GO: 0047605. ID tir khoa GO chi 13 ring protein bét ky, duoc dic trung 12 c6
tir khoa GO c6 lién quan nay, md hoa enzym voi hoat tinh axetolactat decarboxylaza

xuc tac.
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Céc gen axetolactat decarboxylaza khac nhau (nhu alsD hodc aldB), mi hoa
enzym axetolactat decarboxylaza, 1a da biét trong linh vuc k¥ thuat. Gen alsD, ma héa
polypetit tai td hop , c6 thé thu dugc tir hodc c6 kha ning thu dugc tix Bacillus subtilis.
Gen aldB, mi héa polypetit tai td hop , ¢6 thé thu dugc tir hodc c6 kha ning thu duoc tir
Bacillus brevis. Gen alsD, ma héa polypetit tai td hop , c6 thé thu duoc tlr hodc c6 kha
nang thu duoc tr Bacillus licheniformis. S6 truy cap UNIPROT Q65E52.1 12 vi du vé
polypetit tai t6 hop . S6 truy cAp UNIPROT Q65E52.1 1a vi du vé polypetit tai t6 hop
thu duoc hodic c6 kha niang thu dwgc tr Bacillus licheniformis. Cac vi du cia gen
axetolactat decarboxylaza bao gdm, nhung khong gi¢i han &, cac gen dugc dé xuét boi
trinh ty theo md truy cdp GENBANK® sb YP_005006068.1, AEV96664.1,
ACL05881.1, YP_002484831.1, YP_002433349.1, YP_002323676.1,
YP _001959767.1, YP _001950964.1, YP _001814731.1, YP_001643659.1,
YP _001530174.1, YP 001479659.1, YP _001317786.1, YP_001317390.1,
YP 001176753.1, YP_663316.1, ACL46470.1, ACJ53298.1, ACD94444.1,
ABW68097.1, ABV42531.1, ABP60702.1, ABR53499.1, ABR53103.1, ABY42031.1,
ABG42262.1, ACE04286.1, ACB61714.1, ZP_03624564.1, ZP_03073518.1,
EEF65194.1, EDX43464.1, YP_005422842.1, YP_005132076.1, YP_004758694.1,
YP _004605085.1, YP _001247975.1, YP 001247593.1, YP_001270742.1,
CCG51526.1, CCF06881.1, AEK35621.1, AE108921.1, ABQ82405.1, ABQ50399.1,
ABQ50017.1, ZP_10276647.1, ZP_09451796.1, ZP_08659936.1, ZP_08575126.1, va.
Ma truy cdp UNIPROT sb P23616.1 (Diderichsen et al..J Bacteriol. (1990) 172(8):
4315) va P23616.1.

Nhu duoc sit dung & ddy, cac thuat ngit “(cac) bién thé ALDC”, “ALDC bién
thé”, “enzym ALDC bién thé”, “enzym bién thé ALDC” “(c4c) polypeptit c6 hoat tinh
axetolactat decarboxylaza dugc cai thién”, “(céac) bién thé polypeptit c6 hoat tinh
ALDC”, “(c4c) polypeptit tai t& hop c6 hoat tinh axetolactat decarboxylaza”, va
“polypeptit tai tb hop c6 hoat tinh ALDC” sé& chi cac enzym axetolactat decarboxylaza
bién thé nhu dwoc mod ta & ddy c6 tinh chét cai thién (vi dy, hoat tinh ddc hiéu ting) so
véi enzym ALDC ma ching c6 ngudn gbc tir d6 (nghia 13 dang truéng thanh ciia ALDC
Brevibacillus brevis ¢6 trinh ty axit amin dugc dé xuét 1a SEQ ID NO: 3) khi dugc thir
nghiém duéi cing didu kién phan tmg. Theo mdt khia canh, bién thé ALDC c6 chi it
nhét mot su thé axit amin & vi tri 62 theo danh s6 vi tri cua trinh tu duoc thé hién trong
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SEQ ID NO: 3 (dang trudng thanh). Nhu dugc st dung & ddy, cau “theo danh s& vi tri”
¢6 nghia 12 vi tri gbc axit amin 62 st dung viéc danh s6 gbe ciia ID SEQ NO: 3.

Theo mot khia canh, sang ché dé xuit enzym ALDC c6 hoat tinh cu thé duoc cai
thién va, tdy ¥, cai thién hiéu suit ciia enzym ALDC bién thé ma c6 thé dugc thu hdi tir
vi sinh vat.

Nhu dugc sir dung & dy, thudt ngit “hoat tinh déc hiéu cai thién” hodc “hoat tinh
dac hiéu tang” dé cap dén (cac) enzym axetolactat decarboxylaza bién thé c6 hoat tinh
d#c hiéu axetolactat decarboxylaza tang khi so vdi hoat tinh ALDC cua enzym ma bién
thé ¢6 ngudn gbc tir d6 (titc la, ALDC Brevibacillus brevis ¢6 trinh ty axit amin dugc deé
xuit 1a SEQ ID NO: 3) duéi cing diéu kién phan tmg. Cén hiéu rang s vi tri 1a so véi
dang truéng thanh cta protein ma bién thé c6 ngudn goc tir 6 (SEQ ID NO: 3) va viéc
danh sé vi tri trong dbi c6 thé dich chuyén khi @& cap dén protein tién chit (vi du, SEQ
ID NO: 2 d6i v6i Brevibacillus brevis ALDC).

Theo mot phuong an, s6 1an tang vé hoat tinh dic hiéu cia axetolactat
decarboxylaza dbi v6i cac bién thé theo sang ché 1a it nhét 1,1, 1,2, 1,3, 1,4, 1,5, 1,6,
1,7, 1,8, 1,9, 2,0, 3,0, 4,0, 5,0, 6,0, 7,0, 8,0, 9,0, 10, 11, 12, hodc 13 14n khi so véi hoat
tinh clia trinh tw kidu dai duéi céc didu kién co ban twong tu.

Céc thuat ngi "té bao chu", "vi sinh vat cha", "chung" va "vi sinh vat" cé thé
duge str dung thay thé 13n nhau trong ban md ta nay.

CAn phai hiéu ring enzym ALDC thich hop bét ky, tire 14 ALDC duoc san xuét
tlr vi sinh vat bét ky, hoat tinh cta né tiy thudc vao ion kim loai, c6 thé dugc st dung.
Theo mét sd phuong 4an, ALDC dugc sir dung trong phuong phap va ché phim theo
sang ché 12 bién thé ALDC c6 ngudn gbc tir Bacillus brevis hodc Bacillus licheniformis.

Hoat tinh ALDC ciia ché phdm enzym duoc do boi thir nghiém ALDC nhu dugc
mo ta trong ban mo ta nay hodc thit nghiém thich hop bét ky da biét trong linh vuc k§
thuét. Thir nghiém chuin duoc tién hanh & d6 pH 6,0, va né ¢6 thé dugc thyc hién & cac
gid tri 6 pH va nhiét d6 khac nhau dé mé ta dic diém va dic tinh bd sung ctia enzym.

Mdt don vi hoat tinh ALDC duoc dinh nghia 13 lwong enzym san xuét 1 pmol
axetoin cho mbi phut trong cac diéu kién cua thu nghiém (vi dy, pH 6,0 (hodc nhu dugc
chi rd) va nhiét do 30 °C).

Theo mot sd phuong 4n, ALDC bién thé 1a dan xuit ALDC bién thé. Nhu duoc
str dung & day, thuat ngir “dan xuit ALDC bién thé” @& cap dén (cac) bién thé ALDC
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theo sang ché ma da trai qua sw din xuit héa hoc bang cach st dung hop chit phan tmg,
nhu glutaraldehyt. Theo mot sé phwong 4n, dan xuét ALDC bién thé dwoc dic trung &
chd ALDC bién thé trong mdi trudng chira nude duge xt ly hodc da dugce xit ly bang
glutaraldehyt. Theo mot s& phuong 4n, ALDC bién thé duoc xtt 1y hodic da dwoc xir ly
bing glutaraldehyt véi ndng d6 twong tmg véi tir 0,1 dén 5 gam glutaraldehyt cho mdi
gam protein ALDC bién thé (tinh khiét), t6t hon 13 twong tng véi tir 0,25 dén 2 ¢
glutaraldehyt cho mdi gam protein ALDC bién thé (tinh khiét).

Theo mdt s6 phwong an, enzym ALDC bién thé c¢6 chura trinh tu axit amin c6 it
nhit 80%, 85%, 90%, 95%, 97%, 98%, 99% hoic 100% ddng nhit véi SEQ ID NO: 3
(protein trudng thanh), trong d6 polypeptit con cd chira it nhit mot sy thé axit amin & vi
tri 62 theo danh sb vi tri cia SEQ ID NO: 3 (protein trudng thanh) hodc manh chirc
ning bit ky cia n6 mién 13 c6 sy thé axit amin & vi tri 62. Theo mdt phwong an, su thé
la T62A. Theo phuong &4n dugc uu tién, ALDC bién thé c6 chira trinh ty axit amin SEQ
ID NO: 8 (protein trudng thanh).

Theo mot sb phwong 4n, enzym c6 gia tri tdi wu nhiét d6 nim trong khoang tir 5-
80 °C, nhu nim trong khoang tir 5-40 °C hoic 15-80°C, nhu trong khoang 20-80 °C,
nhu trong khoang 5-15 °C, 10-40 °C, 10-50 °C, 15-20 °C, 45-65 °C, 50-65 °C, 55-65
°C hodc 60-80 °C. Theo mot s6 phuong an, enzym nay cé gia tri tdi wu nhiét do khoang
60 °C.

Theo mét s& phuong 4n, enzym c6 tong sb axit amin it hon 350, nhu it hon 340,
nhu it hon 330, nhu it hon 320, nhu it hon 310, nhu it hon 300 axit amin, nhu nam
trong khoang tir 200 dén 350, nhu nim trong khoang tir 220 dén 345 axit amin. Theo
mdt phuong 4n, enzym bién thé (dang trudng thanh) c6 chira khoang 261 axit amin.

Theo mdt phwong 4n, trinh tir axit amin ctia enzym bién thé con c6 chira (ngoai
su thé theo sang ché & vi tri 62) it nhit mét, hai, ba, bdn, nam, sau, bay, tdm, chin hodc
mudi sy thé axit amin bd sung so v6i SEQ ID NO: 8, hoic manh chirc ning bét ky cua
no.

Theo mdt s6 phuong 4n, ché phdm, méi truong va phwong phép c6 chira bat ky
mdt hogc nhidu (cac) enzym khac. Theo mot s phwong 4n, mot hodc nhiéu (cac) enzym
khac ndy duwgc chon tir danh sich gdm axetolactat reductoisomeraza, axetolactat
isomeraza, amylaza, glucoamylaza, hemixelulaza, xelulaza, glucanaza, pullulanaza,

isoamylaza, endo-glucanaza vaenzym hi€p luc thiy phan beta-glucan c6 lién quan,
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xylanaza, enzym hiép lyc xylanaza (vi du, arabinofuranosidaza, esteraza axit ferulic,
xylan axetyl esteraza), proteaza, va két hop cua ching.

Theo mdt sb phuong an, ché pham, moi trudng va phuong phap c6 chira enzym
thé hién hoat tinh axetolactat decarboxylaza, trong d6 hoat tinh cia enzym nay nim
trong khoang tir 950 dén 3500 don vi cho mdi mg protein. Theo mot s6 phuong 4n, ché
phim, mdi truong va phuong phap theo sang ché co chira enzym thé hién hoat tinh
ALDC, trong d6 hoat tinh cua enzym ALDC nay nim trong khoang tir 1000 dén 3500
don vi cho mdi mg protein. Theo mot s& phuong én, ché phdm, méi truong va phuong
phap theo sang ché c6 chira enzym thé hién hoat tinh ALDC, trong d6 hoat tinh cta
enzym ALDC ndy nim trong khoang tir 1500 dén 3500 don vi cho mdi mg protein.
Theo mét sb phuong 4n, ché phim va phuong phép c6 chita enzym thé hién hoat tinh
ALDC la enzyme c6 chira trinh tu axit amin c6 it nhat 80% ddng nhit véi véi SEQ ID
NO: 3, trong d6 polypeptit con c¢6 chira it nhat mot sy thé axit amin & vj tri 62 theo ddnh
sé vi tri ctia SEQ ID NO: 3 hodc ménh chirc ning bat ky ciia n6. Theo phuong 4n dugce
vu tién, ché phdm va phuong phap theo sang ché bao gdm ALDC bién thé trong d6 su
thé axit amin 13 T62A. Theo phwong 4n dugc uu tién, ché phdm va phuong phép theo
sang ché bao gdm ALDC bién thé c6 chira trinh tu axit amin SEQ ID NO: 8 (protein
truong thanh).

Di truyén protein

Du dinh 12 nucleotit theo sang ché c¢6 thé dugc st dung dé tao ra cac san phdm
gen c6 hoat tinh ting cuong hodc thay ddi hon nita. Cac phuong phap khéc nhau 1a da
biét dé 1am dot bién trinh tw gen bdm sinh dé tao ra san phadm gen c6 hoat tinh thay dbi
hodc ting cudng bao gdm, nhung khéng gi6i han & 1) dot bién ngiu nhién, 2) hoan dbi
mién (str dung mién ngoén tay kém hodc enzym t6i han, 3) PCR d& bi 16i (Melnikov et
al., Nucleic Acids Research 27(4):1056-1062 (1999)); 4) d6t bién huéng diém (Coombs
et al., Proteins (1998), pp 259-311, 1 plate. Angeletti, Ruth Hogue, Ed., Academic: San
Diego, Calif.); va 5) “xdo trén gen” (Sang ché M¥ sb 5,605,793; 5,811,238; 5,830,721;
va 5,837,458, duoc két hop vao ddy bang cach vién dan).

Phén tmg chudi polymeraza (PCR) c6 thé dugc st dung dé khuéch dai manh
ADN véi sy tao ra dong thoi cta nhidu dot bién bang cach két hop sai nucleotit. Didu
nay c6 thé dat dugc bing cach bién ddi cac didu kién PCR nhu thay ddi ty 16 dNTP
hoic bd sung lugng mangan clorua khic nhau trong phan tmg (Fromant et al., Anal
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Biochem, 224(1):347-53 (1995); Lin-Goerke et al., Biotechniques, 23(3):409-12
(1997)). Nhom cac manh ADN bi dot bién sau d6 c6 thé dugc tach dong dé tao ra ngan
hang cac plasmit bi dot bién ma sau d6 c6 thé duoc sang loc theo biéu hién trong mot
vat chu nhu E. coli.

Phuong phép xéo tron gen dic biét hép din do thuc hién dé dang, va ty 1& dot
bién cao va dé sang loc. Qua4 trinh x40 trdn gen lién quan dén su phan cit endonucleaza
tGi han cua gen c6 191 thanh cdc manh c6 kich thuéce cu thé véi su c6 mit cia cac quén
th8 bd sung cua cac ving ADN c6 su tuong ddng va/hodc khac biét véi gen c6 lgi.
Nhom cic manh nay sau d6 s€ dugc bién tinh va tai tao dé tao ra gen dot bién. Cac gen
d6t bién sau d6 duge sang loc v& hoat tinh bién déi.

Céc trinh tu vi du theo sang tinh c6 thé bi dot bién va sang loc v& hoat tinh bién
di hodc ting cudng bing phwong phap nay. Céc trinh tw ¢ thé 1a chudi d6i va c6 thé
c6 do dai khac nhau tir 50 bp dén 10 kB. Cac trinh tw c6 thé dugc tiéu héa nghu nhién
thanh c4c manh nim trong khoang tir khoang 10 bp dén 1000 bp, sir dung endonucleaza
t6i han da biét trong linh vuc (Sambrook, J. and Russell, trén ddy). Ngoai céc trinh ty
vi sinh vat vi duy, quE?m thé cia cac manh c6 thé lai v6i tht ca hodc mot phén cua trinh tu
c6 thé dugce thém vao. Tuong tu, quén thé cac manh, ma khong thé lai v6i tr tu vi du,
cing ¢6 thé duoc thém vao. Cc quan thé manh bd sung thudng dugc thém vao trong
phin dw tir khoang 10 dén 20 lan theo khéi luong so véi tdng sb axit nucleic. Thong
thuong, néu qua trinh nay dugc tuan thu, s6 lugng cadc manh axit nucleic ddc hiéu khac
nhau trong hdn hop s& 1a khoang 100 dén 1000. Quéan thé hdn hop cla cc manh axit
nucleic ngiu nhién duoc bién tinh dé tao thanh cdc manh axit nucleic chudi don va sau
d6 duge  lai. Chi nhitng manh axit nucleic chudi don ¢6 ving ddng nhét véi cac méanh
axit nucleic chudi don khac méi dugc U lai. C4c manh axit nucleic ngu nhién c6 thé bi
bién tinh bing cac gia nhiét. Chuyén gia trong linh vuc ¢6 thé xac dinh cac diéu kién
cAn thiét d& 1am bién tinh hoan toan axit nucleic chudi d6i. T8t hon 1a nhiét d6 ndm
trong khoang tir khoang 80 °C dén 100 °C. C4c manh axit nucleic c6 thé duogc U lai
béng cach lam ngudi. Tét hon 14 nhiét d6 nim trong khoang tir khoang 20 °C dén 75 °C.
T4i tao ¢6 thé dugc ting tde bang cach bd sung polyetylen glycol ("PEG”) hodc mubi.
Nong d6 mubi thich hop c6 thé nim trong khoang tir 0 mM dén 200 mM. Cac manh
axit nucleic dugc 0 sau d6 dugc G vdi su c6 mit ciia polymeraza axit nucleic va dNTP

(tikc la, dATP, dCTP, dGTP va dTTP). Cac polymeraza axit nucleic c6 thé 13 manh
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Klenow, polymeraza Taq hodc polymeraza ADN bét ky khac dugc biét dén trong linh
vuc. Cac polymeraza co thé duoc thém vao cac manh axit nucleic ngiu nhién trudce khi
U, déng thoi vé6i U hodc sau khi 4. Chu trinh bién tinh, tai tao va U v6i su ¢6 mit cla
polymeraza dugc 1dp lai voi s6 1an mong mubn. Tét hon 14 chu ky dugc 13p lai tir 2 dén
50 14n, t6t hon nita 13 trinh tw duoc lap lai tir 10 dén 40 1an. Axit nucleic thu dugc 1a
mot polynucleotit s¢gi d6i 16n hon, nim trong khoang tir khoang 50 bp dén dén khoang
100 kB va c6 thé dugc sang loc vé biéu hién va hoat tinh bién ddi béi céc giao thic tach
dong va biéu hién tidu chuén (Sambrook, J. and Russell, #rén ddy).

Hon nita, protein lai c6 thé dugc 14p rap biang cach dung hgp céc ving chic nang
bang cach x4o tron gen (vi du, Nixon et al.,PNAS, 94:1069-1073 (1997)). Vung chic
ning cia gen vi du c6 thé dugc két hop vé6i viin chitc ning cua cac gen khac dé tao ra
cac enzym méi véi chitc ndng xuc tac mong muén. Enzym lai c6 thé dugc cu trtic bing
cac phuong phip m¢ rong chdng chéo PCR va dugc tach dong thanh céc vecto biéu
hién khac nhau biang cach st dung cac k¥ thuat da biét dbi véi chuyén gia trong linh
vuc.

Ion kim logi

Theo mot khia canh, phuong phép va ché phim c6 chia cac enzym ALDC bién
thé duogc dé xudt c6 hoat tinh dic hiéu tdt hon. Theo khia canh khéc, sang ché d& xuit
phuong phap va ché phim c6 chita enzym ALDC bién thé ma c6 thé dwoc thu hdi tir vi
sinh vat v6i higu suét dugc céi thién.

Viéc xur ly ché phém ALDC bién thé béng mot s6 ion kim loai nhét dinh & cac
néng d6 nhét dinh tao ra enzym ALDC c6 df 4n dinh va/hoic hoat tinh tdt hon, va, tuy
¥, cai thién hiéu suét ciia hoat tinh ALDC ma c6 thé dwgc thu hdi tir vi sinh vat.

Theo mot s phwong 4n, ban kinh nguyén t d6i v6i ion kim loai ndm trong
khoang tir khoang 140 pm dén khoing 255 pm. Theo mét s phuong 4n, ban kinh
nguyén tir déi voi ion kim loai nim trong khoang tir khoang 140 pm dén khoang 165
pm. Theo mdt sé phuong 4n, ban kinh nguyén tir d6i v6i ion kim loai nim trong khoang
tir khoang 140 pm dén khoang 150 pm. Theo mot s6 phuong 4n, ban kinh nguyén tir d6i
vé6i ion kim loai ndm trong khoang tir khoang 142 pm dén khoang 146 pm.

Theo mdt s6 phuong an, ion kim loai dugc chon tir nhém bao gém Zn2+, Mg2+,
Mn*, Co?*, Cu®*, Ba*, Ca®" va Fe?* va hdn hop cua ching. Theo mdt s& phuong 4n,
ion kim loai dugc chon tir nhém bao gdm Zn**, Cu®*, va Fe*". Theo mét sd phuong 4n,
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ion kim loai duge chon tir nhém bao gdm Zn**, Mn**, va Co**. Theo mét s6 phuong 4n,
ion kim loai 1a Zn>" hoic Mn?*. Theo mét sé phuong 4n, ion kim loai 12 Zn**. Thuét ngir
"kém" nhu dugc sit dung trong ban mo ta nay co thé thay thé 13n nhau véi thuét ngit
"Zn**". Thuét ngit "kim loai" nhur dugc sit dung trong ban mé ta ndy c6 thé thay thé 13n
nhau v6i thuat ngit "ion kim loai". Thuét nglt "kim loai" nhw dugc sir dung trong ban
md ta nay cé thé chi hop chét c6 chira kim loai dugc chon tir nhém bao gém kém,
magie, mangan, coban, déng, bari, canxi va sit; hop chét c6 chira cac kim loai nay 1a
ngudn ion twong tng. Thuét ngit "kém" nhu duge st dung trong ban md ta nay chi hop
chit c6 chtra kém, cac hop chat nay 1a ngudn ion Zn*". K&m sulfat (ZnSO,) 1a vi du vé
kém nhu dugc d& cap ¢ day va la vi du vé ngudn ion Zn**. Magie sulfat (MgSO,) 1a vi
du v& magie nhu duogc d& cap & day va 1a vi du vé ngudn ion Mg?**. Mangan(II) sulfat
(MnSO,) 1 vi du vé mangan nhu dugc @& cap ¢ day va la vi du vé ngudn ion Mn*",
Coban(Il)clorua (CoCl,) 12 vi du vé& coban nhur dwgc @& cap & day va 1a vi du vé ngudn
ion Co?*. Pdng(Il) sulphat (CuSOy) 1a vi du v& déng nhu dugc dé cap & ddy va 1a vi dy
vé ngudn ion Cu*". Bari sulfat (BaSO,) 12 vi du v& bari nhu dugc dé cap ¢ day va l1a vi
du v& ngudn ion Ba**. Canxi sulfat (CaSOy) 12 vi du v& canxi nhu dwgc dé cap & day va
1a vi du vé nguén jon Ca?". Sét(II) sulfat (FeSO,) 1a vi du vé sit nhu duge dé cap ¢ day
va 14 vi dy v& ngudn ion Fe*".

Ton kim loai nhu Zn?*, Mn®*, Co**, Cu**, va Fe*" 1am ting d0 6n dinh cia (c4c)
enzym ALDC bién thé trong céc ché phim khac nhau (xem phan cac Vi du), va ciing
cai thién hiéu sudt thu hdi tir vi sinh vét khi ion kim loai duoc sit dung trong qua trinh
san xuét enzym trong moi trudong nudi cdy. Do d6, theo mot s6 phuong 4n, sang ché dé
xuit phuong phap va ché pham lam ting higu sut thu hoi, d6 6n dinh va/hodc hoat tinh
cua enzym ALDC ma sau d6 c6 thé duoc str dung, vi duy, dé san xuét san phém 1én men
nhu trong qué trinh 1.

Theo mdt sb phuong an, enzym ALDC c6 hoat tinh cu thé it nhét khoang 900
don vi cho mdi mg protein (U/mg), it nhit khoang 1000 U/mg, it nhit khoang 1500
U/mg, it nhat khoang 2000 U/mg, it nhat khoang 3000 U/mg it nhat khoang 5000 U/mg,
it nhat khoang 6000 U/mg, it nhit khoang 7000 U/mg, it nhat khoang 8000 U/mg, it
nhét khoang 8500 U/mg, it nhét khoang 9000 U/mg, it nhit khoang 9500 U/mg, hoic it
nhét khoang 10000 U/mg nhu dugc xac dinh béi céc thir nghiém duge md ta trong ban
md ta nay hodc thir nghiém thich hop bit ki da biét trong linh vurc. Theo mét sb phuong
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4n, enzym ALDC bién thé c6 hoat tinh ALDC nidm trong khoang tir khoang 950 dén
3500 don vi cho mdi mg protein (U/mg), tir khoang 1000 dén 3500 U/mg, hoic tir
khoang 1500 dén 3500 U/mg nhu dugc xac dinh béi cac thir nghiém dugc mo ta trong
ban mo ta nay hodc thr nghiém thich hgp bat ky da biét trong linh virc. Theo mot s
phuong 4n, ché phdm va phuong phap theo séng ché ¢6 chira ALDC bién thé theo séng
ché véi hoat tinh ALDC bang it nhit khoang 900 don vi cho m&i gam san phim, it nhat
khoang 1000 U/g, it nhit khoang 1500 U/g, it nhit khoang 2000 U/g, it nhat khoang
3000 U/g it nhit khoang 5000 U/g, nhu it nhét khoang 6000 U/g, nhu it nhit khoang
7000 U/g, nhu it nhit khoang 8000 U/g, nhur it nhit khoang 8500 U/g, nhu it nhat
khoang 9000 U/g, nhu it nhit khoang 9500 U/g, nhu it nhit khoang 10000 U/g nhu
dugc x4c dinh trong cac thir nghiém dugc md ta trong ban md ta nay hodc thir nghiém
thich hop bét ky da biét trong linh vuc. Theo mot s& phurong 4n, hoat tinh ALDC khac
dugce st dung, vi dy, tuy thudc vao cac yéu cu vé diéu kién va ham lugng axetolactat,
vi du cho qué trinh 0. Theo mét sé phwong én, ché phim va phuong phép theo sang ché
¢6 chita ALDC bién thé v6i hoat tinh ALDC bang it nhat khoang 8000 Ul/g.

Theo mdt s phuong 4n, ché phdm va phuong phap theo séng ché c6 chira
ALDC bién thé va ion kim loai, trong d6 ion kim loai c6 mit & ndng do nim trong
khoang tir khoang 0,1 uM dén khoang 200 mM, nhu tir khoang 1 pM dén khoang 200
mM, hoic tir khoang 1 pM dén khoang 500 pM, hodc tir khoang 1 uM dén khoang 300
uM, hoic tir khoang 6 pM dén khoang 300 uM, hoic tir khodng 10 uM dén khoang 100
uM, hodc khoang 15 pM dén khoang 50 pM, hoic tir khoang 1 uM dén khoang 150
mM, hoic tir khoang 10 pM dén khoang 150 mM, hodc tir khoang 20 uM dén khoang
120 mM, hozc tir khoang 25 pM dén khoang 100 mM, hozc tir khoang 25 uM dén
khoang 50 mM, hoic tir khoang 25 uM dén khoang 20 mM, hoic tir khoang 25 uM dén
khoang 50 pM, hoic tir khoang 100 pM dén khoang 20 mM, hoic tir khoang 250 uM
dén khoang 20 mM, hoic tir khoang 1 mM dén khoang 20 mM, hoic tir khoang 1 mM
dén khoang 5 mM. Theo mdt s6 phuong 4n, ché phdm va phuong phap theo sang ché co
chira ALDC bién thé va ion kim loai, trong d6 ion kim loai c6 médt & néng d6 nim trong
khoang tir khoang 1 pM dén khoang 300 pM, nhu tir khoang 6 pM dén khoang 300
uM, hodc tir khoang 6 pM dén khoang 50 pM, hoéc tir khoang 6 pM dén khoang 25
uM. Theo mdt s phuong an, ché phdm va phuong phap c6 chita ALDC bién thé va ion
kim loai, trong do6 ion kim loai c6 mit & néng d6 niam trong khoang tir khoang 60 uM
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dén khoang 150 pM, hoic tlr khoang 60 uM dén khoang 150 pM. Theo mdt s6 phuong
an, ché phidm va phwong phap theo sang ché ¢6 chira ALDC bién thé va ion kim loai,
trong d6 ion kim loai c6 mat & ndng d6 nidm trong khoang tir khoang 100 pM dén
khoang 200 mM. Theo mot s6 phuong an, ché phim va phuong phap theo sang ché ¢6
chtta ALDC bién thé va ion kim loai, trong d6 ion kim loai c6 mat & néng d6 ndm trong
khoang tir khoang 100 pM dén khoang 20 mM. Theo mdt s6 phuong 4n, ché phim va
phuong phap theo sang ché ¢ chira ALDC bién thé va ion kim loai, trong d6 ion kim
loai ¢6 mat & ndng dd ndm trong khoang tir khoang 1 mM dén khoang 5 mM. Theo mdt
s6 phuong 4n, ion kim loai dugc chon tir nhém bao gdm Zn**, Mg, Mn’*, Co**, Cu*",
Ba®*, Ca®" va Fe?* va hdn hop cta ching. Theo mét s6 phuong 4n, ion kim loai dugc
chon tir nhém bao gém Zn*", Cu®*, va Fe**. Theo mdt sb phuong én, ion kim loai dugc
chon tir nhém bao gdm Zn®>*, Mn**, va Co**. Theo mot sb phwong 4n, ion kim loai 1a
Zn>"hogc Mn?*. Theo mdt sb phwong 4n, ion kim loai 1a Zn*".

Theo mdt s6 phuong 4an, ché phdm va phwong phép theo séng ché c¢6 chua
ALDC bién thé va k&m trong d6 k&m c6 mit & ndng d6 nim trong khoang tlr khoang 1
uM dén khoang 200 mM, nhur tir khoang 1 uM dén khoang 500 pM, hoic tir khoang 1
uM dén khoang 300 pM, hoic tir khoang 6 uM dén khoang 300 pM, hoic tir khoang 10
uM dén khoang 100 pM, hoic khoang 15 uM dén khoang 50 pM, hogc tir khoang 10
uM dén khoang 150 mM, hoic tir khoang 20 uM dén khoang 120 mM, hoic tir khoang
25 uM dén khoang 100 mM, hoic tir khoang 25 uM dén khoang 50 mM, hoic tir
khoang 25 pM dén khoang 20 mM, hoic tir khoang 25 pM dén khoang 50 pM, hoic tir
khoang 100 pM dén khoang 20 mM, hoic tir khoang 250 uM dén khoang 20 mM, hoic
khoang 500 pM dén khoang 20 mM, hoic tir khodng 1 mM dén khoang 20 mM, hoic tir
khoang 1 mM dén khoang 10 mM, hodc tir khodng 1 mM dén khoang 5 mM, hoac tur
khoang 5 mM dén khoang 20 mM, hoic tir khoang 5 mM dén khoang 10 mM. Theo
mdt s& phuong 4n, ché phim va phwong phép theo sang ché c6 chira ALDC bién thé va
k&m, trong d6 kém c6 mit & ndng d6 nam trong khoang tir khoang 1 pM dén khoang
300 pM, nhu tir khoang 6 uM dén khoang 300 pM, hoic tir khoang 6 uM dén khoang
25 uM. Theo mdt s6 phwong 4n, ché pham va phwong phap c6 chita ALDC bién thé va
kém, trong d6 k&m c6 mat & ndng d6 nim trong khoang tir khoang 25 uM dén khoang
150 pM hoic tir khoang 60 pM dén khoang 150 pM. Theo mot sb phuong 4n, ché phidm
va phwong phép c6 chira ALDC bién thé va k&m, trong d6 kém c6 mit & ndng d6 nim
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trong khoang tu khoang 100 pM dén khoang 20 mM. Theo mét sé phuong an, ché
phdm va phuong phap c6 chira ALDC bién thé va k&m, trong d6 kém c6 mit & ndng dd
nim trong khoang tir khoang 100 pM dén khoang 10 mM. Theo mét s& phuong 4n, ché
phim va phuong phap c6 chita ALDC bién thé va kém, trong d6 kém c6 mit & ndng dd
nim trong khoang tir khoang 1 mM dén khoang 5 mM.

Theo mot sd phuong 4n, ché phdm va phuong phép c6 chira ALDC bién thé va
k&m trong d6 k&m c¢6 mit & ndng do nim trong khoang tir khoang 1 mM dén khoang 3
mM, hodc tir khoang 0,75 mM dén khoang 4mM, hoéc tir khoang 0,5 mM dén khoang 5
mM, hodc tir khoang 0,25 mM dén khoang 7,5 mM, hoic tir khoang 0,1 mM dén
khoang 10 mM. Theo mét s6 phuong 4n, hoat tinh cia ALDC bién thé nay nam trong
khoang tir 950 d&n 3500 don vi cho mdi mg protein hodc tir 1000 dén 3500 don vi cho
mdi mg protein hodc tir 1500 dén 3500 don vi cho mdi mg protein.

Theo mdt s6 phuong an, ché phim va/hodc phuwong phap theo sang ché c6 chira
ALDC bién thé va kém, trong d6 ty 1€ mol cua ké€m so véi enzym cao hon 1 nhu 2:1,
hodc 3:1, hodc 5:1, hoac 10:1, hoac 20:1 hoac 30:1, hodc 50:1, hodc 60:1, hodc 100:1,
hodc 150:1, hodc 200:1, hodc 250:1, hodc 500:1. Theo mdt sb phuong an, ché phém co
chira ALDC bién thé va k&m, trong d6 ty 1é mol ciia kém so v6i enzym bang 2:1 hodc
16n hon. Theo mot sb phuong 4n, ché phim va/hodc phuong phap c6 chita ALDC bién
thé va kém, trong do ty 16 mol ctia kém so véi enzym bang 5:1 hogc 16n hon. Theo mdt
s& phuong 4n, ché phim va/hoic phuong phap cé chira ALDC bién thé va kém, trong
d6 ty 18 mol cta kém so véi enzym bang 10:1 hodc 16n hon. Theo mot s6 phuong an,
ché phdm va/hoic phuong phép c6 chita ALDC bién thé va kém, trong d6 ty 1 mol cua
k&m so v6i enzym bang 20:1 hodc 16n hon. Theo mot sé phwong an, ché pham va/hoic
phuong phép ¢ chita ALDC bién thé va kém, trong d6 ty 16 mol ctia kém so v6i enzym
bing 30:1 hodc 16n hon. Theo mét s& phuong 4n, ché phim va/hodc phuwong phap co
chita ALDC bién thé va kém, trong d6 ty 18 mol ciia k&m so vdi enzym bang 60:1 hoic
16n hon. Ndng d mol cua, vi du, Zn**, Mn**, Co*™ hodc ion kim loai khac trong dung
dich c6 thé dugc x4c dinh bang phép do quang phd phat xa nguyén tir plasma ghép cip
cam tmg (ICP-OES) hoic cac k¥ thuét twong tw. Nong d6 mol ciia ALDC bién thé c6
thé dugc xac dinh bing cach sir dung hé SDS-PAGE tiéu chuédn (nhu dugc mé ta trong
cac vi du) va trinh ty axit amin.

Theo mot sé phuong 4n, ALDC bién thé 1a d4n xudt ALDC bién thé. Theo mét
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s& phwong 4n, din xudt ALDC bién thé 12 enzym ALDC bién thé dugc xir Iy bang
glutaraldehyt. Theo mdt sd phuong 4an, enzym ALDC bién thé duge xir ly bing
glutaraldehyt & ndng dd tuong tng véi tir khoang 0,1 dén khoang 5 g glutaraldehyt cho
mdi gam ALDC bién thé (t6t hon 1a tinh khiét).

Theo mot s& phuong an, ché phdm enzym ALDC bién thé duge mo ta trong ban
md ta ndy duogc st dung trong qua trinh 1én men va/hodc 1 chin cta quy trinh didu ché
d6 udng, vi du, bia va rwou vang, dé 1am giam mirc diaxetyl. C4c thuét ngit "ché phim
enzym ALDC bién thé", "ché phdm c6 chira ALDC bién thé" va "ché phim c6 chira
ALDC bién thé" nhu duoc sir dung trong ban mo ta nay chi ché phdm c6 chira c6 chira
(enzym) ALDC bién thé (hoic két hop ctia (cdc enzym) ALDC bién thé. Ché phim nay
¢6 thé & dang dung dich. Nhu dugc sit dung trong ban md ta ndy, cac thuat ngir "ché
phim enzym ALDC bién thé" va "ché phdm c6 chira céc bién thé ALDC" loai trir 13n
nhau v4i méi truong (nhu moi trudong nudi ciy, moi trudng 1én men hodc méi trudng 4
chin) c¢6 chtra vi sinh vat bidu hién bién th ALDC va/hoic c6 kha ning biéu hién bién
th8 ALDC khi dugc nudi cy trong cac didu kién cho phép biéu hién enzym nay. Vi du
v& ché phdm ALDC bién thé va ché phdm c6 chira (cac) bién thé ALDC bao gdm ché
phim c6 chtra bién th ALDC ¢ dang dugc tinh ché. Bién thé ALDC c6 thé dugc tinh
ché tir moi trudng c6 chira vi sinh vat c¢6 kha ning biéu hién bién thé ALDC trong d6
mdi trudng ndy duge nudi cdy trong cic didu kién cho phép su biéu hién bién thé
ALDC. Thuét ngit "dugc tinh ché" nghia 12 bién thé ALDC ¢6 mit & mtrc cao. Tét hon
13, bién thd ALDC 1a thanh phin chi yéu c6 mt trong ché phdm. Tét hon 13, ALDC c6
mit & mirc it nhat khoang 90%, hodc it nhit khoang 95% hoic it nhit khoang 98%, muic
ndy dugc xac dinh trén co s khdi lugng kho/khbi lwong kho so véi téng ché phim
dang xem xét. Theo mot sé phwong 4n, ché phdm (enzym) bién thé ALDC con c6 chira
ion kim loai nhu kém.

Nhu dugc st dung trong ban mo ta ndy, cac thudt ngit "d ubng" va "san phim
dd uéng" bao gém dd uéng 1én men tao bot nhu bia dugc 4 véi 100% mach nha, bia
dugc U trong nhiéu kiéu thiét dat khac nhau, rugu bia, bia “kh6”, bia rét it cOn, bia nhe,
bia c6 ham lugng cdn thép, bia thép calo, ruou bia den, bia den Dtic, bia den, ning,
ruou mach nha, bia khong ¢On, rugu mach nha khong cdn va cac loai tuong tu. Thuét
ngit "dd udng" hodc "san phim dd ubng" ciing bao gdm bia khong bot va d6 uéng mach
nha thay thé nhu dd uéng mach nha ¢6 huong vi trai cdy, vi dy, huong vi cam chanh,
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nhu d6 uéng mach nha hvong vi chanh vang, cam, chanh cdm, hodc qué mong, dd uéng
mach nha huong vi ruou, vi du, rugu mach nha huwong vi ruou vot-ca, regu rum, hodc
ruou téquila, hodc dd uéng mach nha hwong vi ca phé, nhu rugu mach nha huong vi ca-
phé-in, va cac loai tuong tu. Thuit ngi "dd ubng" hodc "san phdm dd ubng" ciing bao
gdm bia dugc lam tir nguyén liéu thay thé khac véi lia mach tao mach nha, nhu lua
mach den, ngii cdc, yén mach, gao, ké, lia mi den, sén, lta mién, lua mach, laa mi va
hdn hop cua chiing. Thuét ngit "dd ubng" hodc "san phim dd udng" cling bao gbm céc
san phém 1én men khac nhu ruou vang hodc rugu tao hodc rugu I€ hodc ruou xa-ké.

Bia theo truyén théng duoc goi 14 d6 ubng c6 cdn co ngudn gbc tir mach nha,
nhu mach nha c6 ngudn gdc tir hat lda mach, va tiy y thanh phan phu thém, nhu
nguyén liéu thuc vat chira tinh bt (vi dy hat ngti céc) va tuy y dugce tao huong vi, vi du
véi hoa bia. Thuat ngit "bia" bao gﬁ“)m hém rugu Ién men bét ky, dugc san Xuét bé‘lng
cach 1én men/t nguyén liéu thuc vat chra tinh bot, do do cu thé cling bao gém bia duoc
san xuét riéng tr thanh phan phu thém, hodc hdn hop bét ky cta mach nha va thanh
ph'?m phu thém. Bia c6 thé dugc lam tir nhidu nguyén liéu thuc vat chira tinh bot khéc
nhau bdi quy trinh vé& co ban gidng nhau, trong d6 tinh bt chu yéu gdm homopolyme
glucoza trong d6 cac gdc glucoza duge lién két boi lién két alpha-1, 4 hoic alpha-1,6,
trong d6 lién két alpha-1, 4 chiém wu thé. Bia c6 thé duoc 1am tir nguyén liéu thay thé
nhu lda mach den, ngo, yén mach, gao, k&, lia mi den, sén, lia mién, laa mi, laa mach
va hdn hop cua chiing.

Theo mdt sb phuong 4n, sang ché dé xudt mdi truong 1én men (vi du 1én men
bia, rugu vang, rugu tao, rugu 1€ hodc rugu xa-ké) c6 chira ALDC bién thé va ion kim
loai & ndng d6 nim trong khoang tr khoang 0,1 pM dén khoang 200 mM, hoic tir
khoang 1 pM dén khoang 200 mM, nhu tlr khoang 1 pM dén khoang 500 pM, hoic tir
khoang 0,1 pM dén khoang 300 uM, hoic tir khoang 1 pM dén khoang 300 uM, hoic
tir khoang 6 pM dén khoang 300 pM, hoic tir khoang 1 uM dén khoang 100 pM, hoic
tir khoang 1 pM dén khoang 50 pM, hoic tir khoang 6 uM dén khoang 50 pM, hoic tir
khoang 6 pM dén khoang 25uM. Theo mét s6 phuong 4n, sang ché @& xuét ché phdm
¢6 chira bién th8 ALDC va ion kim loai & ndng dd nam trong khoang tir khoang 0,1 uM
dén khoang 100 mM, nhu khoang 0,1 pM dén khoang 10 uM, hogc tir 1 pM dén
khoang 100 mM, hoic tir 1 pM dén khoang 10 uM, hozc tir 6 uM dén khoang 10 pM,
hodc tir khoang 10 pM dén khoang 200 pM, hoic khoang 50 pM dén khoang 1 mM,
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hoic tir khoang 100 pM dén khoang 10 mM, hogc tir khoang 100 uM dén khoang 50
mM, hodc tir khoang 100 pM dén khoang 100 mM, hojc tir khoang 100 pM dén
khoang 200 mM, hogc tr khoang 250 pM dén khoang 120 mM, hoic khoang 500 uM
dén khoang 100 mM, hoic tir khoang 1 mM dén khoang 50 mM, hoic tir khoang 1 mM
dén khoang 20 mM, hoic tlr khoang 1 mM dén khoang 5 mM. Theo mot sd phuong an,
séng ché @& xuét moi trudng 1én men (vi du 1én men bia, rugu vang, rugu tdo, rugu 1€
hoic rugu xa-ké) c6 chira bién thé ALDC va ion kim loai & ndng d6 nim trong khoang
tir khoang 0,1 pM dén khoang 200 mM hoic khoang 1 uM dén khoang 200 mM, nhur tir
khoang 1 uM dén khoang 500 uM, hogc tir khoang 1 uM dén khoang 300 pM, hoic tir
khoang 6 uM dén khoang 300 uM, hoic tir khoang 1 uM dén khoang 100 pM, hoic tir
khoang 1 pM dén khoang 50 pM, hodc tr khoang 6 pM dén khoang 50 pM, hoic tir
khoang 6 uM dén khoang 25 uM. Theo mdt s6 phwong 4n, sang ché dé xuét mdi truong
1&n men c6 chita bién th8 ALDC va ion kim loai & ndng d6 nim trong khoang tir khoang
1 uM dén khoang 300 pM, hodc tir khoang 6 uM dén khoang 300 pM, hoic tir khodng
1 uM dén khoang 100 pM, hoic tir khoang 1 uM dén khoang 50 pM, hogc tir khoang 6
uM dén khoang 50 pM hozc khoang 6 uM dén khoang 25 pM. Theo mdt sd phurong 4n,
ion kim loai duogc chon tir nhém bao gém Zn*, Mg2+, Mn?**, C02+, Cu2+, Ba2+, Ca’" va
Fe’* va hdn hop ciia ching. Theo mét s6 phuong 4n, ion kim loai dugce chon tir nhom
bao gdbm Zn**, Cu**, va Fe**. Theo mot sb phuong 4n, ion kim loai dugc chon tir nhém
bao gdm Zn>*", Mn®*, va Co®". Theo mot s phwong &n, ion kim loai 12 Zn** hogic Mn®".
Theo mot sé phwong 4n, ion kim loai 13 Zn**. Theo mot sb phwong 4n, hoat tinh clia
bién th8 ALDC nay ndm trong khoang tir 950 dén 3500 don vi cho mdi mg protein hodc
tir 1000 dén 3500 don vi cho mdi mg protein hodc tir 1500 dén 3500 don vi cho mdi mg
protein. Theo mdt s6 phuong an, mdi trudong 1én men (vi du 1én men bia, ruou vang,
ruou tio, rugu 1€ hodc ruou xa-ké) con c6 chira it nhit mot enzym hodc dan xuét enzym
bd sung dugc chon tor nhém bao gﬁ“)m axetolactat reductoisomeraza, axetolactat
isomeraza, amylaza, glucoamylaza, hemixenlulaza, xenlulaza, glucanaza, pullulanaza,
isoamylaza, endo-glucanaza va enzym hi€p luc thily phan beta-glucan c6 li€n quan,
xylanaza, enzym hiép luc xylanaza (vi duy, arabinofuranosidaza, esteraza axit ferulic, va
xylan axetyl esteraza) va proteaza.

Theo mot sb phuong 4n, sang ché dé xudt mdi trudng U chin (vi du 1én men bia,
rugu vang, rugu tdo, rugu 1€ hodc rugu xa-k€) c6 chira bién thé ALDC va ion kim loai &
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ndng d6 ndm trong khoang tir khoang 0,1 uM dén khoang 200 mM, hogc tir 1 pM dén
khoang 200 mM, nhu tir khoang 1 uM dén khoang 500 uM, hodc tir khoang 0,1 pM dén
khoang 300 puM, hodc tir khoang 1 pM dén khoang 300 pM, hodc tir khoang 6 pM dén
khoang 300 uM, hodc tir khoang 1 uM dén khoang 100 uM, hoic tlr khoang 1 pM dén
khoang 50 pM, hodc tir khoang 6 pM dén khoang 50 uM, hoic tir khoang 6 pM dén
khoang 25pM. Theo mdt sé phwong 4n, sang ché @& xuét ché phim c6 chira bién thé
ALDC va ion kim loai & ndng d6 ndm trong khoang tir khoang 0,1 pM dén khoang 100
mM, hodc tir 1 pM dén khoang 100 mM, nhu khoang 0,1 pM dén khoang 10 pM, hoic
tir 1 pM dén khoang 10 uM, hodc tir 6 uM dén khoang 10 uM, hoic tir khoang 10 uM
dén khoang 200 pM, hoic khoang 50 uM dén khoang 1 mM, hoic tir khoang 100 uM
dén khoang 10 mM, hoic tir khoang 100 pM dén khoang 50 mM, hoic tir khoang 100
uM dn khoang 100 mM, hozc tir khoang 100 pM dén khoang 200 mM, hozc tir
khoang 250 pM dén khoang 120 mM, hoic khoang 500 uM dén khoang 100 mM, hoic
tir khoang 1 mM dén khoang 50 mM, hoic tir khoang 1 mM dén khoang 20 mM, hoic
tir khoang 1 mM dén khoang 5 mM. Theo mot sd phuong 4n, sang ché d& xuit méi
treong U chin (vi du 1én men bia, rugu vang, rugu tdo, ruou 1€ hodc rugu xa-ké) ¢6 chira
bién th8 ALDC va ion kim loai & ndng d6 nim trong khoang tir khoang 1 pM dén
khoang 500 pM, hodc tir khoang 1 pM dén khoang 300 pM, hogc tir khoang 6 pM dén
khoang 300 uM, hodc tir khoang 1 pM dén khoang 100 uM, hoic tir khoang 1 uM dén
khoang 50 pM, hodc tir khoang 6 uM dén khoang 50 uM, hoc tir khoang 6 uM dén
khoang 25 pM. Theo mét s6 phuong 4n, sing ché @& xuit mdi trudong u chin (vi du lén
men bia, rugu vang, ruou tdo, ruou 1€ hodc rugu xa-ké) cé chura bién thé ALDC va ion
kim loai & ndng dd nam trong khoang tir khoang 1 pM dén khoang 300 pM, hoic tir
khoang 6 pM dén khoang 300 pM, hodc tir khoang 1 pM dén khoang 100 uM, hoic tir
khoang 1 pM dén khoang 50 pM, hoic tir khoang 6 pM dén khoang 50 pM, hodc tir
khoang 6 pM dén khoang 25 pM. Theo mdt sé phuong 4n, ion kim loai duge chon tir
nhém bao gdm Zn?*, Mg?*, Mn*', Co**, Cu**, Ba®*, Ca** va _Fez+ va hdn hop clia ching.
Theo mdt s& phuong 4n, ion kim loai dugc chon tir nhém bao gdm Zn**, Cu®*, va Fe*".
Theo mét s phuong 4n, ion kim loai dugc chon tir nhém bao gdm Zn**, Mn**, va Co™".
Theo mét s& phuong 4n, ion kim loai 1a Zn** hodc Mn**. Theo mot s6 phuong an, ion
kim loai 1a Zn**. Theo mot sb phuong én, hoat tinh cua bién thé ALDC nay nam trong
khoang tir 950 dén 3500 don vi cho mdi mg protein hodc tir 1000 dén 3500 don vi cho
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mdi mg protein hogc tir 1500 dé&n 3500 don vi cho mdi mg protein. Theo mét s6 phuong
an, mdi truong U chin (vi du G chin bia va/hodc rugu vang) con ¢ chua it nhét mét
enzym hoic din xuit enzym bd sung dugc chon tir nhém bao gdm axetolactat
reductoisomeraza, axetolactat isomeraza, amylaza, glucoamylaza, hemixenlulaza,
xenlulaza, glucanaza, pullulanaza, isoamylaza, endo-glucanaza va enzym hiép luc thiy
phin beta-glucan c6 lién quan, xylanaza, enzym hiép luc xylanaza (vi du,
arabinofuranosidaza, esteraza axit ferulic, va xylan axetyl esteraza) va proteaza.

Theo mot sé phuong 4n, ion kim loai nhu Zn**, Mg®*, Mn**, Co**, Cu**, Ba™,
Ca®* va Fe?* va hdn hop cua ching duge bd sung vio méi truong nudi cdy va/hoic moi
treong 1én men trong va/hodce sau qud trinh san xuét bién thé ALDC d 1am ting hiéu
suét dugc thu hdi tir vi sinh vat.

Thuét ngit "méi truong nudi cay" nhu duge st dung trong ban m6 t4 ndy chi moi
truong hd tro su sinh trudng ca vi sinh vt nhu té bao chi tai t6 hop san xuét bién thé
ALDC. Vi du vé moi truong nudi ce‘iy bao gém: moi truong dua trén chit dém MOP
Vo1, chéng han, ure lam nguén nito chinh va maltrin lam nguén cacbon chinh; va canh
TSB. Theo mot s6 phuong an, sang ché d& xuét médi truong nudi cdy cho té bao chi sin
xuét bién thé ALDC c6 chtra ion kim loai & ndng d6 nim trong khoang tir khoang 1 uM
dén khoang 1 mM. Theo mét s& phuong 4n, sing ché @ xut méi truong nudi cdy cho
t€ bao chu san xuit bién thé ALDC c6 chira ion kim loai & ndng d nim trong khoang
tir khoang 25 pM dén khoang 150 pM. Theo mot sd phwong 4n, séng ché dé& xuit moi
truong nudi cdy cho té bao chit san xudt ALDC c6 chira ion kim loai & ndng d6 nim
trong khoang tir khoang 25 pM dén khoang 50 uM. Theo mot s6 phuong 4n, sang ché
@ xudt méi trudng nudi cdy cho té bao chi san xudt ALDC c6 cha ion kim loai &
ndng do nim trong khoang tir khoang 30 uM dén khoang 40 pM. Theo mdt sé phwong
an, sang ché d& xuit moi truong nudi cdy cho té bao chii san xudt ALDC c¢6 chira ion
kim loai & néng dd ndm trong khoang tir khoang 40 uM dén khoang 150 uM. Theo mot
s& phuong 4n, sang ché d& xudt moi truong nudi ciy cho té bao chu san xuit ALDC c6
chira ion kim loai & ndng d ndm trong khoang tir khoang 60 uM dén khoang 150 pM.
Theo mét sé phuong 4n, ion kim loai dugc chon tir nhém bao gdm Zn**, Mg**, Mn*,
Co*, Cu**, Ba**, Ca’" va Fe*" va hdn hop cua ching. Theo mét s& phuong 4n, ion kim
loai dugc chon tir nhém bao gém Zn**, Cu®*, va Fe*". Theo mot s6 phuong 4n, ion kim
loai duge chon tir nhém bao gdbm Zn?>*, Mn**, va Co®". Theo mdt s& phwong 4n, ion kim
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loai 1a Zn?" hodc Mn**. Theo mét sé phuong 4n, ion kim loai 13 Zn**. Theo mdt sd
phuong an, hoat tinh cla polypetit tai t5 hop nay nam trong khoang tlr 950 dén 3500
don vi cho mdi mg protein, hogc tir 1000 dén 35000 don vi cho mdi mg protein, hogc tir
1500 dén 3500 don vi cho mdi mg protein.

C6 thé bd sung nguyén liéu vao ché phim chira enzym dé cai thién cac tinh chét
cta ché phim. Vi du khong gi6i han vé cac chit phu gia nhu viy bao gdbm: mudi (vi du,
mubi kiém, mubi kim loai kiém thd, cac mudi clorua bd sung, mubi sulfat, mudi nitrat,
mudi cacbonat, trong do6 ion trai d4u néu 1am vi du 13 canxi, kali, va natri), kho4ng vat
hodc dat sét vo co (vi du, zeolit, cao lanh, bentonit, bdt talc va/hodc silicat),
carbonhydrat (vi dy, sucroza va/hogc tinh bot), sdc tb tao mau (vi du, titan dioxit), thudc
diét sinh vat (vi du, Rodalon®, Proxel®), chét phén téan, chét chéng bot, chét kht, chét
axit, chat kidm, chét 1am 6n dinh enzym (vi du polyol nhu glyxerol, propylen glycol,
sorbitol, mubi vo co, duong, dudong hodc rugu dudng, axit lactic, axit boric, hodc din
xudt axit boric va hdn hop ctia ching), cht trc ché enzym, chét bao quan (vi du metyl
paraben, propyl paraben, benzoat, sorbat hodc céc chit bao quan khéc dugc ching nhén
dung trong thuc phdm) va hdn hop ctia chiing. C4c t4 duge c6 thé duoc str dung trong
ché phim, hodc trong qua trinh diéu ché ching, bao gdbm maltoza, xi-rd maltoza,
sucroza, glucoza (bao goém xi-rd glucoza hogc xi-rd glucoza khd), tinh bt dugce néu so
b0, tinh bot dugc gelatin hoa, L-lactic, ascorbyl palmitat, tocopherol, lexitin, axit xitric,
Xitrat, phosphoric, phosphat, natri alginat, carrageenan, gom déu cao cao (locust bean),
gdm guar, gdm xanthan, pectin, natri carboxymetylxenluloza, mono- va diglyxerit, este
axit xitric cuia mono- va diglyxerit, sucroza este, cacbon dioxit, argon, heli, nito, nito
oxit, oxy, hydro, va tinh bt natri octenylsucxinat.

Phwong phdp

Theo mot sb khia canh, sang ché d& xuit phuong phép cai thién d6 on dinh
va/hodc hoat tinh cua enzym ALDC. Theo mot sé khia canh, sang ché dé xuét phuong
phéap cai thién su thu hdi bién thé ALDC tir vi sinh vét.

Theo mdt sb phuong 4n, sang ché dé xudt phuong phép lam ting hoat tinh
va/hodc do dn dinh cia bién thd ALDC trong ché phim c6 chira bién thé ALDC trong
d6 phuong phap nay bao gdm budc bd sung ion kim loai vao ché phdm sao cho ion kim
loai nay c6 mit trong ché pham & néng d6 nim trong khoang tir khoang 1 pM dén
khoang 200 mM, nhu tir khoang 1 pM dén khoang 500 uM, hoic tir khoang 1 uM dén
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khoang 300 uM, hodc tir khoang 6 pM dén khoang 300 pM, hoic tir khoang 1 pM dén
khoang 100 uM, hodc tir khoang 1 pM dén khoang 50 pM, hoic tir khoang 10 uM dén
khoang 150 mM, hodc tir khoang 20 uM dén khoang 120 mM, hodc tir khoang 25 uM
dén khoang 100 mM, hodc tir khoang 25 uM dén khoang 50 mM, hogc tir khodng 25
uM dén khoang 20 mM, hoic tir khoang 25 uM dén khoang 50 pM, hoic tir khoang
100 uM dén khoang 20 mM, hodc tir khoang 250 pM dén khoing 20 mM, hogc khoang
500 uM dén khoang 20 mM, hoic tir khoang 1 mM dén khoang 20 mM, hogc tir khoang
1 mM dén khoang 10 mM, hoic tir khoang 1 mM dén khoang 5 mM, hodc tir khoang 5
mM dén khoang 20 mM, hoidc tir khoang 5 mM dén khoang 10 mM. Theo mdt sb
phuong 4n, sang ché dé& xudt phuong phap lam ting hoat tinh va/hogc do 6n dinh cua
ALDC bién thé trong méi trudng nudi cdy co chira té bao chii san xuat ALDC trong d6
phuong phap nay bao gdm budc bd sung ion kim loai vao méi trudng sao cho ion kim
loai ndy c6 mat trong mdi trudng nay ¢ ndng d6 nim trong khoang tir khoang 1 uM dén
khoang 1mM, nhur tir khoang 1 pM dén khoang 300 uM, tir khoang 6 pM dén khoang
300 uM, tir khoang 25 pM dén khoang 150 uM, hoic tir khoang 60 pM dén khoang 150
uM. Theo mdt s6 phuong 4n, sang ché dé xuét phuong phap lam ting hoat tinh va/hodc
d6 8n dinh cia ALDC bién thé trong méi trudng 1én men va/hodc moi trudng U chin c6
chira ALDC bién thé, trong d6 phuong phap nay bao gbm budc bd sung ion kim loai
vao mdi trueong sao cho ion kim loai nay c¢6 mit trong moi truong nay & ndéng do nim
trong khoang tir khoang 1 pM dén khoang 300 uM, nhu tir khoang 6 uM dén khoang
300 pM, tir khoang 1 pM dén khoang 100 puM, tir khoang 1 uM dén khoang 50 puM, tir
khoang 1 uM dén khoang 25 pM, hoic tir khoang 6 uM dén khoang 25 pM. Theo mét
) phuong an, sang ché @& xuit phuong phép lam tang hoat tinh va/hodc do 4n dinh cua
bién thé ALDC bao gdm bd sung ion kim loai & néng do nam trong khoang tir khoang
25 uM dén khoang 150 pM trong méi trudng. Theo mot s& phuong 4n, sang ché dé xuét
phuong phéap lam tang hoat tinh vi/hodc do én dinh ciia bién thé ALDC bao gdm bd
sung ion kim loai & ndng d6 nam trong khoang tir khoang 100 pM dén khoang 20 mM.
Theo mot s phuong 4n, sang ché dé xuit phwong phap 1am ting hoat tinh va/hodc do
n dinh cua bién thé ALDC bao gbm bd sung ion kim loai & ndng d6 nim trong khoang
tir khoang 1 mM dén khoang 5 mM. Theo mot sd phuong 4n, ion kim loai dugc chon tir
nhém bao gdm Zn**, Mg?*, Mn**, Co**, Cu**, Ba**, Ca** va Fe** va hdn hop clia ching.
Theo mot sé phuong 4n, ion kim loai dugc chon tir nhém bao gdm Zn®*, Cu**, va Fe**,
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Theo mdt sé phuong 4n, ion kim loai dugc chon tir nhém bao gbm Zn**, Mn**, va Co*".
Theo mdt s6 phuong 4n, ion kim loai 13 Zn*" hodc Mn?*. Theo mét s6 phuong 4n, ion
kim loai 1a Zn*,

Theo mot sé phuong 4n, sang ché d& xuit phuong phép lam ting hoat tinh
va/hodc do6 dn dinh cua bién thé ALDC trong ché phém c6 chira ALDC, trong d6
phuong phéap nay bao gdm budc b6 sung k&m vao ché phdm sao cho kém c6 mit trong
ché phim & ndng dd nam trong khoang tir khoang 1 uM dén khoang 200 mM, nhu tir
khoang 1 uM dén khoang 500 uM, hodc tir khoang 1 pM dén khoang 300 pM, hoic tir
khoang 6 uM dén khoang 300 uM, hodc tir khoang 1 pM dén khoang 100 pM, hoic tir
khoang 1 pM dén khoang 50 pM, hodc tir khoang 10 uM dén khoang 150 mM, hodc tir
khoang 20 pM dén khoang 120 mM, hoic tir khoang 25 pM dén khoang 100 mM, hoic
tir khoang 25 pM dén khoang 50 mM, hoic tir khoang 25 pM dén khoang 20 mM, hoic
tir khoang 25 uM dén khoang 50 pM, hodc tir khoing 100 pM dén khoang 20 mM,
hoic tir khoang 250 pM dén khoang 20 mM, hogc khoang 500 pM dén khoang 20 mM,
hoac tir khodng 1 mM dén khoang 20 mM, hoic tir khoang 1 mM dén khoang 10 mM,
hogc tir khoang 1 mM dén khoang 5 mM, hoc tir khoang 5 mM dén khoang 20 mM,
hoic tir khoang 5 mM dén khoang 10 mM. Theo mot s6 phuong 4n, sang ché dé xuit
phuong phap lam ting hoat tinh va/hodc do 6n dinh cta bién thé ALDC trong moi
truong nudi cdy co chira té bao chu (tai td hop) san xuit bién thé ALDC trong d6
phuong phép nay bao gdm budc bd sung k&m & ndng dd nam trong khoang tir khoang 1
uM dén khoang 1mM, nhu tir khoang 1 pM dén khoang 300 uM, tir khoang 6 pM dén
khoang 300 uM, tur khoang 25 uM dén khoang 150 uM, hoic tr khodng 60 uM dén
khoang 150 pM. Theo mét s6 phuong 4n, sing ché @ xuét phuong phap lam ting hoat
tinh va/hodc do dn dinh cua bién thé ALDC trong méi trudng 1én men va/hodc moi
treong U chin ¢ chura bién thé ALDC trong d6 phuong phap ndy bao gdm bude bd
sung k&m vao moi truong sao cho kém c6 mat trong moi trudng nay & ndéng d6 nim
trong khoang tir khoang 1 pM dén khoang 300 pM, nhu tir khoang 6 uM dén khoang
300 pM, tir khoang 1 pM dén khoang 100 pM, tir khoang 1 uM dén khoang 50 pM, tir
khoang 1 pM dén khoang 25 pM, hogc tir khoang 6 pM dén khoang 25 uM. Theo mot
s6 phuong 4n, phuong phap lam tang hoat tinh va/hodc do n dinh ctia bién thé ALDC
bao gdm bd sung kém vao méi trudng sao cho kém c6 mit & ndng d6 nim trong khoang
tir khoang 25 pM dén khoang 150 pM trong moi trudng ndy. Theo mdt s& phuong 4n,
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phuong phéap lam ting hoat tinh va/hodc dd n dinh cta bién th8 ALDC bao gém bb
sung kém & ndéng do nim trong khoang tir khoang 100 uM dén khoang 20 mM. Theo
mot sé phuong 4n, phuong phép 1am ting hoat tinh vi/hodc do on dinh cia bién thé
ALDC bao gbm bd sung kém & ndng d6 nim trong khoang tir khoang 1 mM dén
khoang 5 mM. Theo mot sb phwong 4n, phuong phép lam ting hoat tinh va/hodc do 6n
dinh ctia bién thé ALDC bao gdm bd sung kém & ty 1& mol ctia kém so v6i ALDC bién
thé cao hon 1 nhu 2:1, hodc 3:1, hodc 5:1, hodc 10:1, hodc 20:1 hodc 30:1, hodc 50:1,
ho#c 60:1, hodc 100:1, hodc 150:1, hodc 200:1 hodc 250:1 trong ché phém. Theo mdt s
phuong an, phuong phép lam ting hoat tinh va/hodc do 6n dinh cua bién thé ALDC bao
odm bd sung kém & ty 16 mol ciia kém so v6i bién thé ALDC bang 5:1 hogc 16n hon
trong ché phdm. Theo mot s& phuong &n, phuong phép lam ting hoat tinh va/hodc do
bn dinh ciia bién thd ALDC bao gdm b sung kém & ty 18 mol clia kém so vé6i bién thé
ALDC bing 10:1 hoic 16n hon trong ché phim. Theo mot s& phuong 4n, phuong phap
lam tang hoat tinh va/hodc d6 n dinh ciia bién thé ALDC bao gdm bd sung kém & ty 1¢
mol ctia k&m so vdi bién thé ALDC bang 20:1 hozc 16n hon trong ché pham. Theo mét
sd phuong an, phuong phap 1am ting hoat tinh va/hodc do n dinh cua bién thé ALDC
bao gdm bd sung kém & ty 1€ mol ctia kém so véi bién thé ALDC bang 30:1 hoic 16n
hon trong ché phim.

Theo mot sb phuong an, ion kim loai dugc bd sung (vi du dudi dang chit bd
sung) vao moi trudng nudi cAy trong qué trinh sin xuét bién thé ALDC béi té bao chit
san xudt ALDC. Theo mdt s6 phuong 4n, ion kim loai duge bd sung & ndng d6 nim
trong khoang tir khoang 0,1 pM dén khoang 1 mM, nhu tir khoang 25 pM dén khoang
150 pM, hodc tir khoang 40 uM dn khoang 150 uM, hodc tr khoang 60 pM dén
khoang 150 pM, hodc tir khoang 25 uM dén khoang 50 pM, hoic tir 30 pM dén khoang
40 pM. Theo mdt sd phuong an, ion kim loai dugc chon tir nhém bao gbm Zn*, Mg2+,
MnZ*, Co®*, Cu®, Ba*", Ca*" va Fe?* va hdn hop cua ching. Theo mot sd phuong én,
ion kim loai dugc chon tir nhém bao gdbm Zn**, Cu**, va Fe*". Theo mét s6 phuong 4n,
ion kim loai dwgc chon tir nhém bao gdm Zn?*, Mn**, va Co*". Theo mét s6 phuong 4n,
ion kim loai 13 Zn®* hodc Mn**. Theo mot sé phuong 4n, ion kim loai 1a Zn**. Do d6,
theo mdt s6 phuong 4n kém dugc bb sung (vi du duéi dang chét bd sung) vao moi
truong nudi cdy trong qua trinh san xut bién thé ALDC nay bdi té bao cha san xuét
bién thé ALDC & ndng d ndm trong khoang tir 1 pM dén khoang 1 mM, nhu tir 25 pM
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dén khoang 150 pM, hodc tir khoang 40 pM dén khoang 150 pM, hodc tir 60 pM dén
khoang 150 pM.

Theo mot s6 phuong 4n, té bao chii 14 té bao chii Bacillus. Theo mot sd phuong
an, té bao cht Bacillus 14 Bacillus subtilis.

Theo mot sé phuong 4n, ion kim loai dwgc bd sung trong moi trudng 1én men
trong qud trinh san xuit d4 udng lén men. Theo mot s6 phuong 4n, ion kim loai dugc bd
sung trong mdi trudong 1én men trong qué trinh 1én men bia, rugu vang, ruou tao, rugu
1€ hodc ruou xa-ké. Theo mdt sb phuong an, ion kim loai dugc chon tir nhém bao gém
Zn?*, Mg®", Mn**, Co?*, Cu**, Ba?*, Ca’ va Fe’" va hdn hop cta ching. Theo mot s6
phuong 4n, ion kim loai dugc chon tir nhém bao gdm Zn**, Cu**, va Fe**. Theo mot s6
phuong 4n, ion kim loai dugc chon tir nhém bao gdbm Zn>*, Mn**, va Co®". Theo mét s6
phuong é&n, ion kim loai la Zn*" hodc Mn**. Theo mét sb phuong 4n, ion kim loai 1a
Zn*". Do d6, theo mot sb phuong 4n, kém duge bd sung trong méi trudong 1én men trong
qué trinh 1én men bia, rugu vang, rugu tdo, rugu 1é hodc rugu xa-ké. Theo mot s6
phwong 4n, k&m duoc bd sung & ndng d6 nim trong khoang tir khoang 1 uM dén
khoang 1 mM, nhu tir khodng 1 pM dén khoang 300 uM, hoic tir khoang 6 uM dén
khoang 300 pM, hodc tir khoang 1 pM dén khoang 100 pM, hoc tir 25 pM dén khoang
50 uM, hoic tir 30 pM dén khoang 40 uM, hoic tir 1 pM dén khoang 50 pM, hoic tir 6
uM dén khoang 50 pM, hoic tir 1 uM dén khoang 25 uM, hodc tir 6 uM dén khoéang 25
uM. Theo mét sé phwong 4n, kém va bién th8 ALDC duogc bd sung trong ché pham,
trong d6 k&m c6 mat trong ché phim & ndng do nim trong khoang tir 0,1 pM dén
khoang 200 mM hoic tir 1 pM dén khoang 200 mM, hozc tir 0,1 mM dén khoang 120
mM, nhu tr 1| mM dén khoang 20 mM, hogc tr 1 mM dén khoang 10 mM, hodc tur 1
mM dén 5 mM. Theo mdt s6 phuong 4n k&m va bién thé ALDC dugc bd sung trong ché
phim, trong d6 ty 16 mol ctia k&m so véi bién thé ALDC trong ché phim cao hon 1 nhu
2:1, hodc 3:1, hodc 5:1, hodc 10:1, hodc 20:1 hoac 30:1, hodc 50:1, hodc 60:1.

Theo mét s phuwong 4n, ion kim loai dugc bd sung trong mdi trudng U chin
trong qua trinh san xuét db udng 1én men. Theo mét sd phwong 4n, ion kim loai dugc bd
sung moi treong U chin trong qué trinh 1én men bia, rugu vang, rugu tdo, rugu 1€ hodc
ruou xa-ké. Theo mét sb phuong an, ion kim loai dugc chon tr nhém bao gém Zn*,
Mg*, Mn**, Co**, Cu**, Ba>*, Ca®" va Fe** va hdn hop ctia ching. Theo mdt sd phuong
an, ion kim loai dugc chon tir nhém bao gém Zn*, Cu**, va Fe**. Theo mot sb phuong
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an, ion kim loai dugc chon tir nhém bao gdm Zn**, Mn®*, va Co**. Theo mét s phuong
an, ion kim loai 1a Zn*t hodc Mn**. Theo mot sd phuong an, ion kim loai la Zn*". Do
do, theo mot sd phuong 4n, kém duge bd sung trong mdi trudng U chin trong qua trinh
1én men bia, rugu vang, rugu tdo, rugu 1€ hodc rugu xa-ké. Theo mot s6 phuong an,
kém dugc bd sung & ndng do nim trong khoang tir 1 pM dén khoang 1 mM, nhu tir 1
uM dén khoang 300 uM, hoic tir khodng 6 pM dén khoang 300 uM, hoic tir khoang 1
uM dén khoang 100 pM, hodc tir 25 pM dén khoang 50 uM, hogc tir 30 uM dén
khoang 40 pM, hogc tir 1 pM dn khoang 50 pM, hodc tir 6 pM dén khoang 50 pM,
hodc tr 1 pM dén khoang 25 puM, hoic tir 6 uM dén khoang 25 pM. Theo mét sd
phuong an kém va ALDC dugc b sung trong ché phim, trong d6 kém c6 mit trong ché
phdm & ndng d6 nim trong khoang tir 0,1 uM dén khoang 200 mM, hoic tir 1 uM dén
khoang 200 mM, hoic tir 0,25 mM dén khoang 120 mM, nhu tir 1 mM dén khoang 20
mM, hodc tir | mM dén khoang 10 mM, hoc tir 1 mM dén khoang 5 mM. Theo mot s6
phuong an kém va enzym ALDC bién thé dwoc bd sung trong ché phdm, trong d6 ty 1&
mol ciia k&m so v6i enzym ALDC bién thé trong ché phdm cao hon 1 nhu 2:1, hogc 3:1,
hodc 5:1, hodc 10:1, ho#c 20:1 hodc 30:1, hodc 50:1, hodc 60:1.

Theo mdt sd phuong 4n, phuong phap san xuét axetoin dugc dé xuat trong ban
mo ta nay. Theo mot s phuong 4an, phuong phdp phan hity axetolactat dugc dé xuét
trong ban md ta nay. Theo mot sé phwong 4n, axetolactat dugc phan huy thanh axetoin.
Céc phwong phap nay bao gdm bude xit Iy co chit bing ALDC bién thé va ion kim
loai, trong d6 ion kim loai ¢c6 mit & ndng dd nim trong khoang tir khoang 1 pM dén
khoang 200 mM, nhu tir khoang 1 pM dén khoang 500 pM, hodc tir khoang 1 pM dén
khoang 300 uM, hodc tir khoang 6 pM dén khoang 300 pM, hoc tir khoang 1 pM dén
khoang 100 uM, hodc tir khoang 1 pM dén khoang 50 pM, hoic tir 6 pM dén khoang
50 uM, hodc tir 6 uM dén khoang 25 uM, hoic tir khoang 10 pM dén khoang 150 mM,
hoic tir khoang 20 pM dén khoang 120 mM, hodc tir khoang 25 pM dén khoang 100
mM, hodc tir khodng 25 pM dén khoang 50 mM, hodc tir khoang 25 pM dén khoang 20
mM, hodc tir khoang 25 pM dén khoang 50 uM, hoic tir khoang 100 pM dén khoang
20 mM, hodc tir khoang 250 pM dén khoang 20 mM, hoc tir khoang 1 mM dén khoang
20 mM, hogc tir khoang 1 mM dén khoang 5 mM. Theo mdt $6 phuong é&n, ion kim loai
va ALDC bién thé dugc b sung trong ché phidm, trong d6 ion kim loai c6 mit trong
ché phdm & ndéng d6 nim trong khoang tir 0,1 pM dén khoang 200 mM, hoic tir 1 pM
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dén khoang 200 mM, hodc tir 0,25 mM dén khoang 120 mM, nhu tir 1 mM dén khoang
20 mM, hodc tr 1 mM dén khoang 5 mM. Theo mét sé phwong 4n ion kim loai va bién
th8 ALDC dugc bd sung trong ché pham, trong d6 ty 1é mol cua ion kim loai so véi
bién thé ALDC trong ché phém cao hon 1 nhu 2:1, hodc 3:1, hodc 5:1, hoac 10:1, hodc
20:1 hodc 30:1, hodc 50:1, hoac 60:1. Theo mdt s6 phuong an, ion kim loai dugc chon
tr nhoém bao gém Zn2+, Mg2+, Mn2+, Co*, Cu2+, Ba", Ca®* va Fe?* va hdn hgp cua
chung. Theo mot sb phuong 4an, ion kim loai dugc chon tir nhém bao gém Zn2+, Cu2+,
va Fe**. Theo mot s6 phuong an, ion kim loai dugc chon tir nhém bao g@)m Zn2+, Mn?*,
va Co®*. Theo mot s phuong 4n, ion kim loai 14 Zn*" hodc Mn®*. Theo mot s6 phwong
4n, ion kim loai 1a Zn*". Do d6, theo mot s phwong 4n, phuong phép nay bao gdm
bude xit 1y co chit bing bién thé ALDC va ké&m, trong d6 kém c6 mit & ndng dd nim
trong khodng tir khoang 1 pM dén khoang 1 mM, nhu tir 1 pM dén khoang 300 pM,
hodc tir khoang 6 pM dén khoang 300 uM, hodc tir 1 pM dén khoang 100 uM, hoic tir
6 uM dén khoang 100 pM, hogc tir 6 M dén khoang 50 uM, hodc tir 6 uM dén khoang
25 uM. Theo mot s6 phuong 4n, kém va bién th8 ALDC dugc bd sung trong ché pham,
trong d6 kém c6 mat trong ché phdm & ndng nim trong khoang tir 0,1 uM dén
khoang 200 mM, hoic tir 1 pM dén khoang 200 mM, hodc tir 0,25 mM dén khoang 120
mM, nhu tr 1 mM dén khoang 20 mM, hodc tir 1 mM dén khoang 5 mM. Theo mot sb
phuong an kém va enzym ALDC bién thé dwoc bd sung trong ché phém, trong d6 ty 18
mol ciia k&m so v6i enzym ALDC bién thé trong ché phim cao hon 1 nhur 2:1, hoic 3:1,
ho#c 5:1, hodc 10:1, hodc 20:1 hoac 30:1, hodc 50:1, hodc 60:1.

Theo mét s6 phwong 4n, phuong phép san xuét axetoin trong qua trinh san Xuat
d6 ubng 1én men dugc dé xuit trong ban md ta nay. Theo mot sd phwong 4n, phuong
phap phan huy axetolactat trong qu4 trinh san xuit d ubng 1én men dugc dé xuat trong
ban md ta nay. Theo mét sb phwong 4n, axetolactat dugce phan hity thanh axetoin.

Sdn phdam 1én men

Theo mdt khia canh, sang ché d& cap dén quy trinh san xuét san phdm ruou 1én
men c6 ham luong diaxetyl thdp bang cach 1én men co chét chira carbonhydrat véi vi
sinh vat. Nhu dugc st dung & day, san phém ruou 1én men cé "ham lugng diaxetyl
thép" chi san phém rugu 1én men (vi du bia, rugu vang, rugu tdo, rugu 1€ hodc rugu xa-
ké) dugc san xuét bang cach 1én men co chét chtra carbonhydrat véi ché pham c6 chira
bién th8 ALDC véi sy ¢6 mit ctia ion kim loai (nhw k&m) trong d6 mirc diaxetyl 1a thap
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hon khi so véi rugu lén men dugc san Xuét béng cich 1én men co chit chira
carbonhydrat véi ché pham c6 chia bién thé ALDC khi khong c6 ion kim loai (nhu
kém) trong cing diéu kién 1én men (vi du cing nhiét d§ va trong cing khoang thoi
gian). Vi du v& san phdm ruou 1én men c6 ham luong diaxetyl thip 14 san phim ruou
1én men trong d6 muc diaxetyl it hon khoang 1 ppm va/hodc mirc diaxetyl du6i khoang
0,5 mg/l. Theo mdt phuong an, muc diaxetyl it hon khoang 0,5 ppm, hodc it hon
khoang 0,1 ppm, ho#c it hon khoang 0,05 ppm, hodc it hon khodng 0,01 ppm, hodc it
hon khoang 0,001 ppm. Theo mdt phwong 4n, muc diaxetyl khoang it hon 0,1 mg/l,
ho#c khoang it hon 0,05 mg/l, hodc khoang it hon 0,01 mg/1 hodc khoéang it hon 0,001
mg/l.

Khi co chat chta carbonhydrat, nhu hém rwou (vi du hém rugu c6 ham lugng
mach nha thép) hodc nudc trai cdy (nhu nudc nho, nude tdo hodc nudce 1€), dugce 1én
men v&i nAm men hodic cac vi sinh vat khéc, cac quy trinh khac nhau dién ra ngoai quy
trinh 1én men ma c6 thé tao ra cac sin phdm phu khéng mong mudn, vi dy, tao ra
diaxetyl c6 mui manh va khé chiu ngay ca & ndng do rat thip. Db ubng c6 cdn, nhu bia
hodc rugu vang hoac ruou tdo hodc rugu 1€ hodc rugu xa-ké, do do6 co thé c6 mui va
hwong vi khong chip nhan dugce néu ham lugng diaxetyl 16n hon déng ké gi6i han nhét
dinh cho phép, vi du, trong truong hop mdt sd bia, ham lugng niy vao khoang 0,1 ppm.

Viéc tao thanh diaxetyl ciing bét loi trong qué trinh san xuét etanol trén quy mo
cong nghiép vi kho tach diaxetyl khoi etanol bang cach chung cat. VAn d& cu thé nay
sinh trong qua4 trinh diéu ché etanol tuyét d6i trong d6 etanol duge loai nuéce bang cach
chung cit ddng sdi v6i benzen. Diaxetyl s& tich lily trong pha benzen trong qua trinh
chung cét ddng soi, didu nay c6 thé 1am ting hdn hop cta diaxetyl va benzen lam cho
kh6 thu hdi benzen duoc sir dung cho chung ct ddng soi.

Quy trinh 0 bia thong thuong bao gdm 1én men hém rugu véi loai nim men thich
hop, nhu Saccharomyces cerevisae hodc Saccharomyces carlsbergensis.

Trong quy trinh G thong thuong, qud trinh 1€én men thudng dugce thuc hién trong
hai buédc, 1én men chinh trong khoadng thoi gian binh thuong tr 5 dén 12 ngay va lén
men phu, con dwgc goi 14 qua trinh @ chin —qua trinh nay c¢6 thé dién ra dén 12 tudn.
Trong qué trinh 1én men chinh, hdu hét carbonhydrat trong hém rugu duge bién ddi
thanh etanol va cacbon dioxit. Qu4 trinh 0 chin thuong dugc thuc hién & nhiét do thép
v6i sy ¢6 mat lugng it ndm men con lai. Muc dich ctia viéc U chin 13, khong ké nhiing
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muc dich khac, dé két tia hop chét c6 khéi lugng phén ti cao, khong mong mudn va dé
bién d6i hop chét khong mong muébn thanh cac hop chét, nhu diol, ma khong anh huong
dén huwong vi va mui thom. Vi dy, butandiol, san phém cudi cung cua sy bién ddi a-
axetolactat va diaxetyl trong bia, thuong duogc bao céo la hop chét c6 dic tinh nhén cam
trung hoa. Thuét nglt "méi trudong 1én men" nhu duge sit dung trong ban mo ta nay chi
mdi trudng c¢6 chira co chét chira carbonhydrat ma c6 thé duoc 1én men boi nAm men
hodc céac vi sinh vat khéc dé san xuét, vi du, bia hodc rugu vang hodc rugu tdo hoic
rugu 1€ hodc ruou xa-k&. Vi du vé& méi truong 1én men bao gf?)m: hém ruou, va nudc trai
cdy (nhu nude nho, nude tdo va nude 18). Thudt nglt "moi trudng U chin" nhu dugce st
dung trong ban md ta nay chi mdi trudng c6 chira co chét chtra carbonhydrat d3 duoc
1én men b&i nAm men hodc cac vi sinh vat khac dé san xuét, vi du, bia hoic rugu vang
hodc rugu tdo hodc rugu 1€ hoac ruou xa-ké. Vi du vé mdi trudng U chin bao gém hém
ruou va nudc trai cay dugc lén men mot phe“m (nhu nude nho, nude tdo va nude 1€).

Theo mot sb khia canh, viéc st dung ché phém nhu md td & day trong viéc 1€n
men bia, ruou vang, rugu tado, ruou 1& hodc rugu xa-ké dugc d& xuit. Theo mot s
phuwong 4n, cdc ché phim c6 chira cic bién th8 ALDC dugc ding dé phan hiy
axetolactat trong qua trinh 1én men hodc U chin bia, rugu vang, ruou tdo, ruou 1€ hodc
ruou xa-ké. Ngoai ra, viéc st dung din xut ALDC bién thé ciing dugc dé xuit dé phéan
hily axetolactat trong qua trinh 1én men bia, rugu vang, rugu téo, ca rd hodc rugu sake
(hodc u chin).

Theo mot s6 phwong 4n, phwong phap theo sang ché do d6 duoc dic trung bési
viée xtt 1y co chét bing ché phim c6 chira ALDC bién thé hodc din xuit ALDC bién
thé nhu duge md ta trong ban md ta nay trong qué trinh 1én men hodc qua trinh tiép
theo qua trinh 1én men, vi du, qua trinh 0 chin.

Do d6, theo mot s6 phuong an, axetolactat dugc tdich nhom carboxyl nhd enzym
thanh axetoin, két qua 1a tranh dugc sy tao thanh diaxetyl tir axetolactat khi khong
mong mubn. Theo mét s& phwong 4n, cac enzym khéc duge st dung két hop véi cac
bién th8 ALDC dé bién dbi a-axetolactat. Vi du vé cdc enzym ndy bao gdm, nhung
khong gidi han &, axetolactat reductoisomeraza hodc isomeraza.

Theo mot sd phuong én, ché phém ALDC bién thé va/hoic ché phém din xuét
ALDC bién thé dugc mé ta trong ban md ta nay duge sir dung cling véi nim men thong

thuong trong qué trinh 1én men theo mé.

37



52854 38/76

Thay vi st dung enzym & trang thai ty do, ¢ thé sit dung enzym & trang thai
duoc giit ¢ dinh, enzym dugc gitt c¢b dinh nay dugc bd sung vao hém ruqu trong quéi
trinh 1n men hodic qué trinh tiép theo qua trinh 1én men (vi dy, trong qua trinh @ chin).
Enzym dugc giit ¢b dinh ciing c6 thé duogc duy tri trong cot ma qua d6 hém ruou 1én
men hodc bia duge di qua. Enzym c6 thé dugc giit ¢ dinh riéng &, hodc ndm men duoc
ciing gift ¢ dinh va axetolactat decarboxylaza c6 thé duoc sir dung.

Theo mot sb phuong 4n, ché phim ALDC bién thé va/hodc ché pham din xuét
ALDC bién thé dugc s dung trong qué trinh 1&én men (hodc U chin) bia, ruou vang,
ruou tdo, rugu 1€ hodc rugu xa-ké dé 1am giam mirc diaxetyl xuéng dudi khoang 1 ppm,
hoic khoang it hon 0,5 ppm, hodc khoang it hon 0,1 ppm, hodc khoang it hon 0,05 ppm
hodc khoang it hon 0,01 ppm, hodc khoang it hon 0,001 ppm.

Theo mét sb phuong 4n, ché phim ALDC bién thé va/hoic ché phdm dan xuit
ALDC bién thé mé ta trong ban md ta ndy dwgc st dung trong qua trinh 1én men hodc &
chin bia, ruou vang, rugu téo, rugu 1€ hodc ruou xa-ké dé 1am giam ham lugng VDK
duéi 0,1 mg/l, hodc khoang it hon 0,05 mg/l, hodc it hon 0,01 mg/l hodc it hon 0,001
mg/l. VDK tong chi lugng diaxetyl cong véi 2,3-pentandion. Theo mot s6 phuong 4n,
ché phim ALDC bién th8 va/hodc ché phdm dan xuit ALDC bién thé mb ta trong ban
md ta ndy dugc st dung trong qua trinh 1én men hodc u chin bia, ruou vang, ruqu tao,
ruou 16 hodic ruou xa-ké dé lam giam téng ham lugng VDK duéi 0,1 mg/L.

Céc quy trinh theo sang ché c6 thé duoc st dung khong chi lién quan dén qua
trinh U bia, ma cfing thich hop d& san xuit d6 udng c6 cdn thich hop bét ky trong d6
mong mudn 1am giam muc diaxetyl hodc céc diketon ké can khac (vi du ruou vang,
rugu xa-ké, rugu tdo, ruou 18, v.v.). Theo mot s6 phuong 4n, cic quy trinh theo séng
ché c6 thé dugc str dung trong san xuét ruou vang dé thu duogc céc vu diém tuong tu, cu
thé 1am giam thoi gian G chin va lam don gian héa quy trinh. Pugc dic biét quan tim
theo sang ché 14 viéc st dung enzym bién ddi axetolactat lién quan dén quy trinh goi 1a
quy trinh 1én men malo-lactic. Quy trinh nay bi anh hudng béi céc vi sinh vat nhu loai
Leuconostoc, Lactobacillus hoiac Pediococcus dugc tién hanh sau qué trinh 1én men
chinh cia ruou vang dé 1am ting d6 pH ctia san phadm ciing nhu do 6n dinh sinh hoc cia
no va gia ting huong vi ctia rugu vang. Hon nita, ddc biét mong mudn tién hanh 1én
men Vi qué trinh nay giup dong chai nhanh chéng va nho d6 cai thién dong tién clia cac
nha may san xuit rugu vang mét cach dang ké. Tuy nhién, khéng may 13, quy trinh nay
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c6 thé 1am ting cac huong vi la do diaxetyl, viéc tao thanh cic huong vi la nay c6 thé
duoc lam giam nho sy trg gidp cua enzym bién ddi axetolactat.

Do d6, theo mdt sd phuong 4n, cic quy trinh @& xuét viéc san xuét dd udng c6
cdn véi ham lugng diaxetyl thap hon, trong d6 thoi gian can thiét dé san xuét dd ubng
c6 cdn v6i ham luong diaxetyl thap hon duge lam giam it nhit 10%, hodc it nhat 20%
hodc it nhat 30%, hodc it nhit 40%, hoac it nhit 50%, hodc it nhat 60%, hogc it nhat
70%, hodc it nhit 80%, hodc it nhat 90% khi so v6i quy trinh khong st dung ché pham
ALDC bién thé va/hodc ché phim din xuit ALDC bién thé dugc md ta trong ban mo ta
nay. Theo mét sb phuong 4n, céc quy trinh theo séng ché d& xuét viéc san xuét b udng
¢6 cdn voi ham lwong diaxetyl thip hon khi so véi quy trinh khong st dung ché phim
ALDC bién thé va/hodc ché phdm din xudt ALDC bién thé dugc mo ta trong ban mé ta
nay, trong d6 budce U chin dugc loai bé hoan toan.

Theo mdt sé phwong 4n, ché pham ALDC bién thé va/hodc ché pham din xuét
ALDC bién thé mo ta trong ban md ta nay dugc st dung trong qua trinh 1én men (vi du
1én men bia, ruou vang, ruou tdo, rugu 1€ hodc rugu xa-ké), sao cho thoi gian can thiét
cho qu4 trinh 1én men duoc lam giam it nhét 10%, hodc it nhét 20% hodc it nhét 30%,
hodc it nhit 40%, hodc it nhit 50%, hodc it nhit 60%, hodc it nhat 70%, hogc it nhat
80%, hoic it nhit 90%, khi so v6i quy trinh khong st dung ché phdm ALDC bién thé
va/hogc ché phdm din xudt ALDC bién thé dugc md ta trong ban md ta ndy. Theo mot
sd phuong 4n, cic quy trinh theo séng ché dé xuit viéc san xudt dd udng c6 con véi
ham lugng diaxetyl thip hon khi so v&i quy trinh khong st dung ché phdm ALDC bién
th va/hodc ché phim din xuit ALDC bién thé dugc mo ta trong ban md ta nay, trong
d6 budc U chin dugc loai bd hoan toan.

Theo mét s6 phuong 4n, ché phdm ALDC bién thé va/hogc ché phim din xuét
ALDC bién thé md ta trong ban mo ta ndy dwgc st dung trong qué trinh U chin hodc
qué trinh didu hoa (vi du & chin/diéu hoa bia), sao cho thoi gian can thiét cho qué trinh
0 chin hogic qué trinh didu hoa dugc 1am gidm it nhit 10%, hodc it nhit 20% hodc it
nhat 30%, hoic it nhit 40%, hogc it nhit 50%, hogc it nhét 60%, hodc it nhat 70%, hodc
it nhét 80%, hodc it nhit 90%, khi so v6i quy trinh khong sir dung ché phdm ALDC
bién thé va/hodc ché phidm din xudt ALDC bién thé dugc md ta trong ban mo ta nay.
Theo mdt sé phuong 4n, cic quy trinh theo sang ché d& xuét viéc san xuét @6 udng cé
cdn véi ham luong diaxetyl thdp hon khi so v6i quy trinh khong st dung ché phim
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ALDC bién thé va/hodc ché phdm din xuit ALDC bién thé dugc mo ta trong ban mb ta
nay, trong d6 budce 0 chin dugc loai bd hoan toan.

Ngoai ra, theo mdt s6 phuong 4n, céc quy trinh md ta trong ban md ta ndy c6 thé
duoc st dung dé thuc ddy qua trinh sin xuét etanol trén quy mo cdng nghiép vi san
phim 1én men thu duge khong c6 hodc gan nhu khong c¢6 ham luong diaxetyl bét ky,
didu nay lam don gian hoéa quy trinh chung cét, dic biét 1a trong trudng hop chung cit
ddng s6i dé didu ché etanol tuyét dbi, tuc 12 etanol khan tinh khiét.

Theo mot s& phuong 4n, sang ché d& xuit phuong phép san xudt bia, rugu vang,
ruou tdo, ruou 1€ hodc rugu xa-ké bao gém viée bd sung ché phém c6 chtra enzym
ALDC bién thé va ion kim loai vao méi truong (nhu moi trudong 1én men va/hodc moi
trudng U chin) cho bia, rugu vang, rugu tao, rugu 1€ hodc ruou xa-ké sao cho ion kim
loai ¢6 mit trong ché phdm nay & ndng do nim trong khoang tir khoang 0,1 pM dén
khoang 500 pM, hodc tir khoang 0,1 pM dén khoang 300 pM, hoic tr khoang 0,1 uM
dén khoang 50 pM, hoic tir khoang 1 uM dén khoang 500 pM, hoic tir khoang 1 uM
dén khoang 300 pM, hodc tir khoang 6 uM dén khoang 300 pM, hogc tir khoang 1 pM
dén khoang 100 pM, hodc tir khoang 1 uM dén khoang 50 pM, hoic tir khoang 6 pM
dén khoang 50 uM, hoic tir khoang 6 uM dén khoang 25 uM, hoic tr khoang 10 pM
dén khoang 150 mM, hoic tir khodng 20 pM dén khoang 120 mM, hoic tir khodng 25
uM dén khoang 100 mM, hogc tir khoang 25 pM dén khoang 50 mM, hoic tir khoang
25 uM dén khoang 20 mM, hoic tir khoang 25 pM dén khoang 50 pM, hoic tir khoang
100 pM dén khoang 20 mM, hozc tir khoang 250 pM dén khoang 20 mM, hoic tir
khoang 1 mM dén khoang 20 mM, hoic tir khoang 1 mM dén khoang 5 mM. Theo mdt
) phuong an, ion kim loai dugce chon tir nhém bao gE“)m Zn**, Mg2+, Mn2+, C02+, Cu*’,
Ba?*, Ca>* va Fe?* va hdn hop cua ching. Theo mét s6 phuong 4n, ion kim loai dugc
chon tir nhém bao gém Zn?*, Cu**, va Fe**. Theo mot sb phuong an, ion kim loai dugc
chon tr nhém bao gdm Zn**, Mn?*, va Co**. Theo mét s& phuong 4n, ion kim loai 1a
Zn* hogc Mn?*. Theo mét sb phuong én, ion kim loai 1a Zn*.

Theo mot s& phuong 4n, sang ché dé xut phuong phép san xuét bia, rugu vang,
ruou tdo, ruou 1€ hodc rugu xa-ké bao gém bd sung ché phém c6 chtra ALDC bién thé
(enzym) va ion kim loai vao moi trudng (nhu mdi trudng 1én men va/hodc mdi truong U
chin) cho bia, rugu vang, rugu tdo, rugu 1€ hodc rugu xa-ké, trong d6 ion kim loai ¢
mit trong ché phdm nay & ndng do nam trong khoang tir khoang 1 uM dén khoang 200
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mM, hogc tir khoang 100 uM dén khoang 200 mM, va ché phim c6 chira ALDC bién
thé va ion kim loai duoc bd sung & ndng d6 nam trong khoang tir khoang 0,01 g dén
khoang 10 g cho mdi hectolit ciia men bia, rugu vang, rugu téo, rugu 1é hodc ruou xa-
ké. Theo mdt sb phuong 4n, sang ché dé xuit phuong phap san xuét bia, ruou vang,
ruou tdo, rugu 16 hodc ruou xa-ké bao gdm bd sung ché phim c6 chira ALDC bién thé
va ion kim loai vao moi truong (nhu moi trudong 1én men va/hodc moi truong U chin)
cho bia, rugu vang, rugu tdo, rugu 1€ hodc rugu xa-ké, trong d6 ion kim loai c6 mat
trong ché phdm & ndéng dd nim trong khoang tir khoang 1 pM dén khoang 200 mM,
hoic tir khoang 100 pM dén khoang 200 mM, va ché phdm c6 chira ALDC bién thé va
ion kim loai dugc bd sung & ndng d6 ndm trong khoang tir khoang 0,5 g dén khoang 10
g cho mdi hectolit clia men bia, ruou vang, ruou tao, rugu 1€ hodc ruou xa-ké. Theo mot
sd phuong 4n, sang ché d& xuit phuong phép san xuét bia, rugu vang, ruou tdo, rugu 1é
hoic ruou xa-ké bao gdm bd sung ché phdm c6 chira enzym ALDC bién thé va ion kim
loai vao mdi truong (nhu méi truong 1€n men va/hodc moi trudng u chin) cho bia, rugu
vang, rugu tdo, ruou 1€ hodc rugu xa-ké, trong d6 ion kim loai ¢6 mdt trong ché phém 4]
ndng d6 nam trong khoang tir khoang 1 pM dén khoang 200 mM hoic khoang 100 pM
dén khoang 200 mM, va ché phim c6 chira enzym ALDC bién thé va ion kim loai dugc
bd sung & ndng d6 ndm trong khoang tir khoang 1 g dén khoang 5 g cho mdi hectolit
clia men bia, rugu vang, rugu tdo, rugu 1€ hodc rugu xa-ké. Theo mot sb phuong an,
sang ché @& xuét phuong phép san xuét bia, ruou vang, ruou tao, rugu 18 hoic ruou xa-
ké bao gdm bd sung ché phim c6 chira enzym ALDC bién thé va ion kim loai vao mdi
truong (nhu moi treong 1€n men va/hodc mdi trudong U chin) cho bia, rugu vang, rugu
tdo, ruou 1€ hodc rugu xa-ké, trong d6 ion kim loai ¢c6 mat trong ché phém 4] néng dd
nim trong khoang tir khoang 1 pM dén khoang 200 mM hoic khoang 100 pM dén
khoang 200 mM, va ché phdm c6 chira enzym ALDC bién thé va ion kim loai dwogc bd
sung & ndng d6 nim trong khoang tir khoang 1 g dén khoang 2 g cho mdi hectolit clia
men bia, rugu vang, rugu tdo, ruou lé hoac rugu xa-ké. Theo mot sb phuong én, ion
kim loai ¢6 mit trong ché phdm & ndng do nim trong khoang tir khoang 1 mM dén
khoang 20 mM, hodc tir khoang 1 mM dén khoang 10 mM, hodc tir khoang 1 mM dén
khoang 5 mM. Theo mot s6 phuong an, ion kim loai dugc chon tir nhém bao gém Zn*,
Mg, Mn**, Co**, Cu**, Ba**, Ca®" va Fe** va hén hop clia chung. Theo mét sé phuong
an, ion kim loai dugc chon tir nhém bao gdm Zn*>*, Cu®**, va Fe**. Theo mot s6 phwong
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4n, ion kim loai dugc chon tir nhém bao gdm Zn?*, Mn**, va Co**. Theo mét s6 phwong
4n, ion kim loai 12 Zn*" hoic Mn**. Theo mét sb phwong 4n, ion kim loai 14 Zn”>*. Theo
mot s phuong 4n, hoat tinh ciia enzym ALDC bién thé nay nam trong khoang tir 950
dén 3500 don vi cho mdi mg protein hodc tir 1000 dén 3500 don vi cho mdi mg protein
hoic tir 1500 dén 3500 don vi cho mdi mg protein.

Theo mot sb phuong 4n, sang ché dé xuit phwong phép san xuit bia, rugu vang,
rugu tdo, rugu I1é hodc rou xa-ké bao gém bd sung enzym ALDC bién thé va ion kim
loai trong ché phdm vao mdi trudng (nhw mdi truong 1én men va/hodic mdi trudng G
chin) cho bia, rugu vang, rugu tdo, rugu 1€ hodc rugu xa-ké, trong do ty 1€ mol cua ion
kim loai so v6i enzym ALDC bién thé cao hon 1, va ché phim c6 chira enzym ALDC
bién thé va ion kim loai dugc bd sung & ndng d6 nim trong khoang tir khoang 0,01 g
dén khoang 10 g cho mdi hectolit ciia men bia, rwou vang, rugu tdo, ruou 1€ hodc rugu
xa-ké. Theo mot s phwong 4n, sang ché @& xuét phuong phép san xuét bia, ruou vang,
rugu tao, rugu 1€ hodc ruou xa-ké bao gém bd sung enzym ALDC bién thé va ion kim
loai trong ché phidm vao mdi trudng (nhw mdi truong 1én men va/hodc méi trudng U
chin) cho bia, rugu vang, rugu téo, rugu 1€ hodc rugu xa-ké, trong dé ty 1€ mol cta ion
kim loai so v6i ALDC bién thé cao hon 1, va ché phim c6 chira ALDC bién thé va ion
kim loai dugc bd sung & ndng d6 nim trong khoang tir khoang 0,5 g dén khoang 10 g
cho mdi hectolit cia men bia, rugu vang, rugu téo, rugu 1€ hodc rugu xa-ké. Theo mot
s& phuong 4n, sang ché dé xult phuong phép san xuét bia, rugu vang, rugu tdo, rugu 1é
hodc rugu xa-ké bao gdm bd sung enzym ALDC bién thé va ion kim loai trong ché
phim vao mdi truong (nhu moi trudng 1én men va/hodc mdi trudng U chin) cho bia,
rugu vang, ruou tdo, rugu 1€ hodc rugu xa-keé, trong d6 ty 1€ mol cia ion kim loai so v6i
enzym ALDC bién thé cao hon 1, va ché phdm c6 chira enzym ALDC bién thé va ion
kim loai dugc bd sung & ndng d6 ndm trong khoang tir khoang 1 g dén khoang 5 g cho
mdi hectolit ctia men bia, rwgu vang, rugu téo, rugu 1€ hodc rugu xa-ké. Theo mot sb
phuong 4n, sang ché dé xut phuong phap san xuit bia, rugu vang, ruou téo, ruou 1é
hodc rugu xa-ké bao gdm bd sung enzym ALDC bién thé va ion kim loai trong ché
phim vao méi truong (nhu mdi trudng 1én men va/hodc moi trudng U chin) cho bia,
rueQu vang, rugu tao, rugu 1€ hodc rugu xa-ké, trong do ty 1€ mol cua ion kim loai so véi
enzym ALDC bién thé cao hon 1, va ché phdm c6 chira enzym ALDC bién thé va ion
kim loai dugc bd sung & ndng do nim trong khoang tir khoang 1 g dén khoang 2 g cho
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mdi hectolit clia men bia, rwou vang, rugu tdo, ruou 1€ hodc ruou xa-ké. Theo mot sb
phuong an, ty 1€ mol cda ion kim loai so v6i enzym ALDC bién thé bang 2:1, hoic 3:1,
hodc 5:1, hodc 10:1, hodc 20:1 hodc 30:1, hodc 50:1, hodc 60:1, hodc cao hon. Theo
mot s& phuong 4n, ion kim loai dugc chon tir nhém bao gdm Zn**, Mg**, Mn**, Co*,
Cu®, Ba®', Ca®" va Fe?* va hdn hop cua chung. Theo mdt s& phwong 4n, ion kim loai
dugc chon tir nhom bao gém Zn2+, Cu2+, va Fe**. Theo mot sd phuong an, ion kim loai
duge chon tir nhém bao gdm Zn**, Mn?*, va Co**. Theo mét sb phuong 4an, ion kim loai
1a Zn®* hogic MnZ*. Theo mét s6 phuong 4n, ion kim loai 1a Zn**. Theo mét s6 phuwong
4n, hoat tinh cia ALDC bién thé ndy ndm trong khoang tir 950 dén 3500 don vi cho mbi
mg protein hodc tur 1000 dén 35000 don vi cho mdi mg protein hodc tir 1500 dén 3500
don vi cho mdi mg protein.

Sdn xudt enzym ALDC

Theo mot khia canh, phin mo ta dé cdp dén axit nucleic c6 kha ning mi hoa
ALDC bién thé (enzym) nhu dugc mo ta trong ban md ta ndy. Theo khia canh khac,
phin mé ta dé cip dén vecto biéu hién hoic plasmit c6 chira axit nucleic nay, hodc c6
kha nang biéu hién enzym nhu dugc mé ta trong ban md ta nay. Theo mot khia canh,
vecto biéu hién hodc plasmit c6 chira trinh tu khéi dau c6 nguén géc tir Trichoderma
nhu trinh tu khéi diu 6 ngudn gbe tir cbhl T reesei. Theo khia canh khéc, vecto biéu
hién hodc plasmit c6 chira trinh ty két thiic ¢6 ngudn gbc tir Trichoderma nhu trinh tu
két thuc co nguén géc tir cbhl T. reesei. Theo khia canh khac nira, vecto biéu hién hodc
plasmit ¢6 chira mot hodc nhidu thanh phin danh diu chon loc nhu amdS va pyrG
Aspergillus nidulans. Theo khia canh khéc, vecto biéu hién hoic plasmit cé chira mdt
hodc nhidu ving cudi cho phép duy tri plasmit khong phai nhiém sic thé trong té bao
chu.

Theo mot khia canh, phén mo ta dé cap dén té bao chu c6 sy biéu hién khac loai
ctia enzym nhu dugc mod ta trong ban md ta nay. Theo khia canh khac, t& bao chu la té
bao ndm. Theo khia canh khéc nita, té bao niAm thudc chi Trichoderma. Theo khia canh
khéc nita, t& bao nAm thudc loai Trichoderma reesei hodc thudc loai Hypocrea jecorina.
Theo khia canh khac, t& bao chu c6 chira, tot hon 13 dugc bién nap voéi, plasmit hodc
vecto biéu hién nhu dugc md ta trong ban mo ta nay.

Theo mot s phuong an, t& bao chu 1a té bao cha vi khuan nhu Bacillus. Theo
mét s§ phuong 4n enzym duoc san xuét bing cach nudi cay ching Bacillus subtilis
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chira gen ma hoa va bidu ALDC bién thé nhu duge mo ta trong ban mé ta nay. Vi du vé
té bao chu nhu vay va viéc nudi cdy chiing dwgc md ta trong DK 149335B.

Vi du v& vecto biéu hién va/hodc vecto tich hop thich hop dugc dua ra trong
Sambrook et al. (1989) trén ddy, va Ausubel (1987) trén ddy, va van den Hondel et al.
(1991) trong Bennett and Lasure (Eds.) More Gene Manipulations In Fungi, Academic
Press pp. 396-428 va Sang ché My s6 5,874,276. Tham khao thém danh sich vecto
trong tai liéu Fuhgal Genetics Stock Center Catalogue of Strains (FGSC,

http://www.fgsc.net). Cac vecto ddc biét hitu dung bao gdm cac vecto thu dugc tir
Invitrogen va Promega ching han. Plasmit thich hop d8 st dung trong té bao vi khudn
bao gdm pBR322 va pUC19 cho phép sao chép trong E. coli va pE194 chang han, cho
phép sao chép trong Bacillus. Cac vecto ddc trung khac thich hop dé sir dung trong té
bao chi E. coli bao gdm vecto nhu pFB6, pBR322, pUC18, pUC100, pDONR™201,
10 pPDONR™221, pENTR™, pGEM®™3Z va pGEM®4Z.

Vecto dic trung thich hop dé s dung trong té bao nidm bao gdm pRAX, mot
vecto biéu hién muc dich chung hitu dung trong Aspergillus, pRAX v6i trinh tu khéi
dau glad, va trong Hypocrea/Trichoderma bao gém pTrex3g v6i trinh tw khéi dau
cbhl.

Theo mot sb phwong an, t& bao chi 1a té bao nim va tuy ¥ 12 t& bao chii ndm soi.
Thuét ngtt "ndm soi" chi tit ca cac dang soi cla cip phan loai phu Eumycotina (xem;

Alexopoulos, C. J. (1962), Introductory Mycology, Wiley, New York). Cac nidm nay

dugc dic trung boi thé soi nidm sinh dudng véi thanh té bao gdm chitin, xenluloza, va
cac polysacarit phirc hop khac. Nam so¢i theo séng ché 12 khac biét v& mit hinh théi,
sinh 1y, va di truyén véi nAm men. Sy phéat trién sinh dudng bai ndm soi 13 béi su kéo
dai soi ndm va su di hoa cacbon 13 wa khi bt budc. Theo sang ché, té bao nim soi cha
me c6 thé 1a té bao thudc loai, nhung khong gi6i han &, Trichoderma (vi du,
Trichoderma reesei, kiéu hinh thai vé tinh ciia Hypocrea jecorina, truéc day duge phan
loai 12 T. longibrachiatum, Trichoderma viride, Trichoderma koningii, Trichoderma
harzianum) (Sheir-Neirs et al., Appl. Microbiol. Biotechnol. 20:46-53 (1984); ATCC
No. 56765 va ATCC No. 26921), Penicilliurn sp., Humicola sp. (vi du, H. insolens, H.
lanuginosavaH. grisea), Chrysosporium sp. (vi du, C. lucknowense), Gliocladium sp.,
Aspergillus sp. (vi du, A. oryzae, A. niger, A sojae, A. japonicus, A. nidulans, va A.
awamori) (Ward et al., Appl. Microbiol. Biotechnol. 39:738-743 (1993) va
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Goedegebuur et al., Curr. Genet. 41:89 -98 (2002)), Fusarium sp.,(vi du, F. roseum, F.
graminum, F. cerealis, F. oxysporum, va F. venenatum), Neurospora sp., (N crassa),
Hypocrea sp., Mucor sp. (M. miehei), Rhizopus sp., va Emericella sp. (tham khao thém
Innis et al.,Science 228:21 -26 (1985)). Thuét nglt "Trichoderma" hodc "Trichoderma
sp." hodc "Trichoderma spp." dung dé chi chi ndm bat ky di dugc phan loai hodc hién
dang dugc phan loai 1a Trichoderma.

Theo mdt sé phwong 4n, té bao chu s& 1a té bao vi khuén gram duwong. Vi du
khong giéi han bao gdm ching Streptomyces (vi du, S. lividans, S. coelicolor, va S.
griseus) va Bacillus. Nhu dugc sit dung ¢ déy, "gibng Bacillus" bao gdm tat ca cac loai
trong giébng "Bacillus," nhu da biét v6i chuyén gia trong linh vuc, bao gbm, nhung
khong giéi han & B. subtilis, B. licheniformis, B. lentus, B. brevis, B.
stearothermophilus, B. alkalophilus, B. amyloliquefaciens, B. clausii, B. halodurans, B.
megaterium, B. coagulans, B. circulans, B. lautus, va B. thuringiensis. P4 nhan théy
rang gidng Bacillus tiép tuc trai qua su tai c4u tric phan loai. Do do, du dinh rang gidng
nay bao gdm céc lodi dd dugc tai phan loai, bao gbm, nhung khong giéi han & cac sinh
vat nhu B. stearothermophilus, ma hién nay dugc dit tén la "Geobacillus
tearothermophilus."

Theo mdt s6 phuong 4n, té bao chu 1a ching vi khuin gam dwong nhu E. coli or
Pseudomonas sp. Theo cac phuong an khac, té bao chii ¢6 thé 1a té bao nAm men nhu
Saccharomyces sp., Schizosaccharomyces sp., Pichia sp., or Candid’a sp. Theo céac
phuong an khac, t& bao chi s& 14 té bao chu duoc thiét ké di truyén trong d6 cac gen
nguyén thd d3 dwoc 1am bt hoat, vi du bing cach lam khuyét trong t& bao vi khuan
hodc té bao ndm. Khi mong muén thu dugc té bao chu dang nim c6 mot hodc nhidu gen
da duge lam bét hoat, c6 thé st dung cdc phuong phap da biét (vi du, phuong phap
dugc boc 16 trong Sang ché My sb 5,246,853, Sang ché My sé 5,475,101, va WO
92/06209). Su bit hoat gen ¢6 thé dugc thyc hién bing cach lam khuyét mot phin hogc
hoan toan, bing bat hoat cai xen hodc bang bién phép bét ky khac 1am cho gen khong
¢6 chtrc nang cho muc dich dy dinh cia né (sao cho gen duge ngdn khong biéu hién
protein chttc néng). Theo mot sd phuong 4n, khi té bao chu 14 té bao Trichoderma va cy
thé 12 té bao chit T, reesei, cac gen cbhl, cbh2, egll va egl2 s& dugc hoat héa va/hodc bi
lam khuyét. Té bao chu Trichoderma reesei néu lam vi du c6 bdn protein bi 1am khuyét
dugc néu va mo ta trong Sang ché M§ s6 5,847,276 va WO 05/001036. Theo céc
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phuong an khac, té bao chu 1a ching thiéu hut proteaza hoic khdng c6 proteaza. Thuat
ngit chung "thiéu hut proteaza" hodc "ching khdng c6 proteaza" nhu dugc sir dung
trong ban md ta nay chi t€ bao chu thu duge hodc ¢6 kha nang thu dugc tir té bao cha
me trong do té bao chu nay c6 chtra mgt hodc nhiéu bién dbi di truyén 1am cho té bao
chi san xuét mot hodc nhiéu proteaza (vi du proteaza chitc ning) v6i lugng gidm khi so
véi t& bao cha me; tot hon 1a té bao chu nay thiéu hut mét hoic nhiéu proteaza dugc
chon tr nhém bao gém WprA, Vpr, Epr, IspA, Bpr, NprE, AprE, ampS, aprX, bpf,
clpCP, cIpEP, clpXP, codWX, lonA, lonB, nprB, map, mlpA, mpr, pepT, pepF, dppA,
yqyE, tepA, yfiT, yflG, ymfF, ypwA, yrrN, yrrO, va ywaD. Té bao chu bién thé co
nguén géc tir té bao cha me dugc tao ra, té bao chu bién thé nay c6 chira mdt hodc
nhiéu bién ddi di truyén lam cho té bao cia ching bién thé san xuit mot hoic nhiéu
proteaza vai lugng giam khi so véi té bao cha me.

Viéc dua vecto hodc cAu tric ADN vao té bao chu bao g?)m cac k¥ thuédt nhu
bién nap; duc 16 dién; vi tiém nhan; tai nap; chuyén nhiém, (vi du, chuyén nhiém qua
trung gian liposom va chuyén nhiém qua trung gian DEAE-Dextrin); 0 v6i chét két tia
ADN canxi phosphat; bén vi dan phi ADN véi téc dd cao; va dung hop té bao tran. Cac
k¥ thuat bién nap chung 1a da biét trong linh vuc (xem, vi du, Ausubel et al. (1987) trén
day, chuong 9; va Sambrook et al. (1989) trén ddy, va Campbell et al.,Curr. Genet.
16:53-56 (1989)).

Phuong phép bién nap dbi véi Bacillus duge boc 10 trong nhiéu tai liéu tham
khao khéc nhau bao gdm Anagnostopoulos C. and J. Spizizen, J. Bacteriol. 81:741-746
(1961) va WO 02/14490.

Phuong phép bién nap dbi véi Aspergillus duge mo ta trong Yelton et al., Proc.
Natl. Acad. Sci. USA 81:1470-1474 (1984); Berka et al., (1991) trong Applications of
Enzyme Biotechnology, Eds. Kelly and Baldwin, Plenum Press (NY); Cao et al.,
Protein Sci. 9:991-1001 (2000); Campbell et al., Curr. Genet. 16:53-56 (1989), va EP

238 023. Su biéu hién cua protein khac loai trong Trichoderma duge md ta trong Sang
ché My sb 6,022,725; Sang ché My sé 6,268,328; Harkki et al. Enzyme Microb.
Technol. 13:227-233 (1991); Harkki et al., BioTechnol. 7:596-603 (1989); EP 244,234,
EP 215,594; va Nevalainen et al., "The Molecular Biology of Trichoderma and its
Application to the Expression of Both Homologous and Heterologous Genes", trong

Molecular Industrial Mycology, Eds. Leong and Berka, Marcel Dekker Inc., NY (1992)
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pp. 129-148). Tham khao thém W096/00787 va Bajar et al.,Proc. Nail. Acad. Sci. USA
88:8202-8212 (1991) v& viéc bién nap ching Fusarium.

Theo mét khia canh, phdn mé ta d& cap dén phuong phap phan 1ap ALDC bién
thé nhu dugc x4c dinh trong ban md ta nay, phuong phap nay bao gbm budc gy tong
hop ALDC bién thé trong té bao chi nhu dugce x4c dinh trong ban md ta nay co su biéu
hién khac loai cia ALDC bién thé va thu hdi protein ngoai bao duge tiét ra béi t€ bao
cht nay, va tuy y tinh ché enzym. Theo khia canh khéc, phan mo ta d8 cap dén phuong
phap san xuit enzym nhu dugce x4c dinh trong ban mo ta ndy, phuong phép nay bao
gdm buéc tao su tbng hop enzym trong té bao chi nhu duge xac dinh trong ban md ta
ndy c6 su biéu hién khéc loai ctia enzym ndy, va tiy y tinh ché enzym. Theo khia canh
khéc, phin mo ta d& cap dén phuong phap biéu hién enzym nhu dugc xac dinh trong
ban mé ta nay, phuong phap nay bao gdm thu té bao chil nhu dugc x4c dinh trong ban
md ta ndy, hodc t& bao chu thich hop bét ky da biét v6i chuyén gia trong linh vyc, va
bidu hién enzym tir t& bao chi nay, va tuy y tinh ché enzym. Theo khia canh khéc,
enzym nhu dugc xac dinh trong ban md ta nay la protein bai tiét chiém wu thé.

Theo mdt s6 phuong 4n, ion kim loai nhw Zn**, Mg, Mn**, Co™, Cu?*, Ba?",
Ca®" va Fe?* va hdn hop cta ching duge bd sung vio mdi trudng (nhw moi treong nudi
ciy va/hodc modi trudong 1én men va/hodc moi truong U chin) trong qua trinh san xuét
va/hodc sau qua trinh san xuit enzym dé 1am tang hiéu suét dugc thu hdi tir vi sinh vat.

Theo mot sé phuong 4n, sang ché @ xuit moi truong nudi cdy cho té bao chu
san xuét bién thé ALDC c6 chira ion kim loai & ndng d nim trong khoang tir khoéng 1
uM dén khoang 1 mM. Theo mdt sd phuong 4n, sdng ché @ xuét moi truong nudi ciy
cho té bao chu san xuét bién thé ALDC ¢6 chta ion kim loai & néng d6 nim trong
khoang tir khoang 25 pM dén khoang 150 pM. Theo mdt s6 phuong 4n, sang ché dé
xudt mdi trudng nudi cy cho té bao chii san xut bién thé ALDC c6 chira ion kim loai
& ndng d6 nim trong khoang tir khoang 25 puM dén khoang 50 pM. Theo mdt sb
phuong an, sdng ché d& xudt méi truong nudi cdy cho té bao chu san xut bién thé
ALDC c¢6 chtta ion kim loai & ndng d6 nam trong khoang tr khoang 30 pM dén khoang
40 pM. Theo mot sd phuong 4n, sang ché d& xudt mdi trudng nudi ciy cho té bao chit
san xuét bién thé ALDC c¢6 chtra ion kim loai & ndng dd nim trong khoang tlr khoang
40 pM dén khoang 150 pM. Theo mdt sb phuong 4n, sing ché d& xu4t mdi trudng nuodi
chy cho té bao chu san xuét bién th8 ALDC c6 chira ion kim loai & ndng d9 nim trong
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khoang tir khoang 60 pM dén khoang 150 uM. Theo mot s phuong 4n, ion kim loai
duge chon tr nhém bao gém Zn?*, Mg2+, Mn**, Co*", Cu**, va Fe*" va hén hop cia
chung. Theo mot sb phuong an, ion kim loai dugc chon tir nhém bao gém Zn2+, Cu*,
va Fe**. Theo mot sb phuong 4n, ion kim loai dugc chon tir nhém bao gdm Zn**, Mn*,
va Co*". Theo mdt s6 phuong 4n, ion kim loai 1a Zn*" hoic Mn**. Theo mot sé phuong
an, ion kim loai 12 Zn>". Theo mdt sé phuong 4n, hoat tinh cia ALDC bién thé ndy nim
trong khoang tir 950 dén 2500 don vi cho m&i mg protein hogc tir 1000 dén 2500 don vi
cho m3i mg protein hogc tir 1500 dén 2500 don vi cho m&i mg protein. Thuat ngit "té
bao chii san xuit bién thé ALDC" nhu duge sit dung trong ban md ta nay chi té bao chu
(t4i td hop) c6 kha nang biéu hién it nhét mot ALDC bién thé (nhu dugc md ta trong
ban md ta nay) khi t& bao chi nay dugc nudi cdy dudi cac didu kién cho phép biéu hién
trinh tu axit nucleic ma héa ALDC bién thé. Trinh tu axit nucleic ma héa ALDC bién
thé c6 thé khac loai hodc ddng nhit véi té bao chit. Theo mot s6 phuong 4n, t& bao chu
san xuét bién th8 ALDC 1a Bacillus subtilis. Theo mdt sb phuong 4n, t€ bao chu san
xuét bién thé ALDC 1a Bacillus subtilis ¢6 chira gen ma hoa va biéu hién ALDC bién
thé trong d6 ALDC bién thé c¢6 chira trinh tr axit amin c6 it nhat 80%, 85%, 90%, 95%,
97%, 98%, 99%, 98%, 100% hodc 100% ddng nhat v6i SEQ ID NO: 3, va trong d6
polypeptit c6 chira it nhéit mot sy thé axit amin & vi tri 62 theo ddnh sb vi tri cua trinh tu
duogc thé hién trong SEQ ID NO: 3, hodc manh chtrc ning bat ky ctia n6. Theo mot sb
phuong 4n, té bao chii san xuét bién thé ALDC 1a Bacillus subtilis c6 chira trinh t axit
nucleic ma héa ALDC bién thé trong d6 trinh ty axit nucleic md hoa ALDC bién thé
nay c6 it nhat 13 70%, 75%, 80%, 85%, 90%, 95%, 97%, 98%, 99% hodc 100% dong
nhét véi SEQ ID NO: 6 hodc méanh chirc nang bét ky ciia né. Theo mot s6 phuong 4n, té
bao chi san xuit bién thé ALDC 1a Bacillus subtilis c¢6 chira gen mi héa bién thé

ALDC c6 trinh tu axit amin SEQ ID NO: 8 (protein trudng thanh).

Vi du thwe hién sdng ché

Sang ché duge mo ta chi tiét hon trong cac vi du sau, cac vi du nay khong nham
muc dich gi6i han theo cach bét ky pham vi clia séng ché nhu duogc yéu cau bao hd. Cac
hinh v& dinh kém duge du dinh xem 14 cac phan khéng thé thiéu dé xac dinh dic diém
va mo t4 sang ché. Cac vi du sau dugc dua ra nhdm muc dich minh hoa, ma khong
nhdm muc dich gidi han séng ché nhu duoc yéu cau bao hd.
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Vidul

Biéu hién khdc logi ciia axetolactat decarboxylaza, aldb

Gen aldB Brevibacillus brevis (c6 thé duge goi 1a Bacillus brevis) axetolactat
decacboxylaza (ALDC) dd duwoc xdc dinh tir truéc (Diderichsen et al., J Bacteriol.
(1990) 172(8): 4315), v6i trinh tw dugc néu véi Ma Truy cadp UNIPROT s6 P23616.1.
Trinh ty cia gen nay, aldB, dugcminh hoa trong SEQ ID NO:1. Cac nucleotit duoc in
dam va gach chin 1a c4c nucleotit ma héa peptit tin hi¢u. Gen aldB va tién enzym ma
hoéa twong Gng con goi la kiéu dai (WT).
SEQ ID NO: I néu trinh ti nucleotit cua gen aldB:
atgaaaaaaaatatcatcacttctatcacatctetggctetggttgccgggctgtetttgactgettttgeagetacaacgg

ctactgtaccagcaccacctgccaagcaggaatccaaacctgcggttgccgctaatccggcaccaaaaaatgtactgtttcaat
actcaacgatcaatgcactcatgcttggacagtttgaaggggacttgactttgaaagacctgaagctgcgaggcgatatgggg
cttggtaccatcaatgatctcgatggagagatgattcagatgggtacaaaattctaccagatcgacagcaccggaaaattatcg
gagctgccagaaagtgtgaaaactccatttgcggttactacacatttcgagccgaaagaaaaaactacattaaccaatgtgcaa
gattacaatcaattaacaaaaatgcttgaggagaaatttgaaaacaagaacgtcttttatgccgtaaagctgaccggtacctttaa
gatggtaaaggctagaacagttccaaaacaaaccagaccttatccgcagctgactgaagtaaccaaaaaacaatccgagtttg
aatttaaaaatgttaagggaaccctgattggcttctatacgccaaattatgeagcageectgaatgttcecggattceatctecact
tcatcacagaggataaaacaagtggcggacacgtattaaatctgeaatttgacaacgegaatctggaaatttctcegatecatg
agtttgatgtacaattgccgcacacagatgattttgcccactctgatctgacacaagttactactagccaagtacaccaagctga
gtcagaaagaaaataa

Proenzym ma héa béi gen aldB dugce mo ta trong SEQ ID NO: 2. O dAu tan cling
N, protein nay c6 peptit tin hi€u cé chiéu dai 24 axit amin nhu dugc dy dodn boi
SignalP-NN (Emanuelsson et al., Nature Protocols (2007) 2: 953-971). Trinh ty peptit
tin hiéu nay dugc gach chan va in ddm trong SEQ ID NO:2. Su c6 mdt cla peptit tin
hiéu chi ra ré‘mg axetolactat decarboxylaza, aldB nay la enzym dugc tiét. Trinh tu cia
chudi truéng thanh, da duge xi ly déy du, theo du doan (aldB, 261 axit amin) dugc mo
ta trong SEQ ID NO: 3.
SEQ ID NO: 2 néu trinh ty axit amin cua tién chat aldB axetolactat decacboxylaza
(ALDC):
MKKNIITSITSLALVAGLSLTAFAATTATVPAPPAKQESKPAVAANPAPKNVL
FQYSTINALMLGQFEGDLTLKDLKLRGDMGLGTINDLDGEMIQMGTKFYQIDS
TGKLSELPESVKTPFAVTTHFEPKEKTTLTNVQDYNQLTKMLEEKFENKNVFY
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AVKLTGTFKMVKARTVPKQTRPYPQLTEVTKKQSEFEFKNVKGTLIGFYTPNY
AAALNVPGFHLHFITEDKTSGGHVLNLQFDNANLEISPIHEFDVQLPHTDDFAH
SDLTQVTTSQVHQAESERK

SEQ ID NO: 3 néu trinh ty axit amin duoc du dodn cua aldB axetolactat decacboxylaza
(ALDC) trueéng thanh (261 axit amin):
ATTATVPAPPAKQESKPAVAANPAPKNVLFQYSTINALMLGQFEGDLTLKDLK
LRGDMGLGTINDLDGEMIQMGTKFYQIDSTGKLSELPESVKTPFAVTTHFEPKE
KTTLTNVQDYNQLTKMLEEKFENKNVFYAVKLTGTFKMVKARTVPKQTRPYP
QLTEVTKKQSEFEFKNVKGTLIGFYTPNYAAALNVPGFHLHFITEDKTSGGHVL
NLQFDNANLEISPIHEFDVQLPHTDDFAHSDLTQVTTSQVHQAESERK

Gen aldB ma ma héa enzym axetolactat decarboxylaza (ALDC) dugc san xuét
trong B. Subtilis st dyng gen téng hop duge chén vao vecto pSVH1, xem Fig.1. Vi tri
cta gen aldB chira trinh tu tin hiéu aldB 14 sau “ving gen khéi dong aprE” voi “AGA”
bd sung & dau 5°. Dé biéu hién vecto pSVHI_Bbrev_aldB dugc bién nap vao ching B.
subtilis thich hop. Ban dd ciia vecto pSVHI chira gen aldB (pSVH1_Bbrev_aldB) duoc
thé hién trén Fig.2.

P& san xuét aldB, thé bién nap chung B. subtilis chira pSVH1_Bbrev_aldB duoc
nudi cdy trong 6ng Falcon dung tich 15 mL trong 16 gi¢ trong TSB (canh) véi 10 ppm
neomyxin, va 300 pL moi truong tién nudi cdy nay dugc bd sung vao binh dung tich
500 mL dugc nap 30 mL méi trudng nudi cy (duge mé ta dudi day) duge bo sung 10
ppm neomyxin. Céc binh nay dugc U trong 24, 48 va 72 gié ¢ nhiét d6 33°C véi bude
tron quay khong dbi & tbc d6 180 vong/phut. Céc gibng cdy dugc thu hoach bang cach
ly tim & toc dd 14500 vong/phut trong 20 phit trong 6ng hinh nén. Céc dich nbi bé mit
nudi cdy duge sir dung dé xac dinh va thtr nghiém protein. M6i truong nudi chy 1a moi
truong ban dinh nghia duoc lam giau dua trén chit dém MOP, v6i uré 1a ngudn nito
chinh, glucoza la ngudn carbon chinh, 50uM ZnSO, dé dam bao hoat tinh enzym cao va
dugc bd sung 1% soyton dé dy manh ting truéng té bao.

Trinh tu nucleotit trudng thanh ctia gen aldB trong plasmit pPSVH1_Bbrev_aldB
duoc md ta trong SEQ ID NO:4.
gctacaacggctactgtaccagcaccacctgccaagcaggaatccaaacctgcggttgccgctaatccggcaccaaaaaat
gtactgtttcaatactcaacgatcaatgcactcatgcttggacagtttgaaggggacttgactttgaaagacctgaagctgcgag
gcgatatggggcttggtaccatcaatgatctcgatggagagatgattcagatgggtacaaaattctaccagatcgacagcacc
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ggaaaattatcggagctgccagaaagtgtgaaaactccatttgeggttactacacatttcgagccgaaagaaaaaactacatta
accaatgtgcaagattacaatcaattaacaaaaatgcttgaggagaaatttgaaaacaagaacgtcttttatgecgtaaagcetga
ccggtacttttaagatggtaaaggctagaacagttccaaaacaaaccagaccttatccgeagetgactgaagtaaccaaaaaa
caatccgagtttgaatttaaaaatgttaagggaaccctgattggettctatacgccaaattatgcagecagecctgaatgticeegg
attccatctccacttcatcacagaggataaaacaagtggeggacacgtattaaatctgcaatttgacaacgegaatetggaaatt
tctcegatccatgagtttgatgttcaattgecgeacacagatgattttgeecactctgatctgacacaagttactactagecaagta
caccaagctgagtcagaaagaaaa

Trinh ty axit amin cia protein tién aldB dugc biéu hién tir plasmit
pSVHI1_Bbrev_aldB dugc md ta trong SEQ ID NO:3.
vrskklwisllfaltliftmafsnmsaqaATTATVPAPPAKQESKPAVAANPAPKNVLFQYSTI
NALMLGQFEGDLTLKDLKLRGDMGLGTINDLDGEMIQMGTKFYQIDSTGKLSE
LPESVKTPFAVTTHFEPKEKTTLTNVQDYNQLTKMLEEKFENKNVFYAVKLTG
TFKMVKARTVPKQTRPYPQLTEVTKKQSEFEFKNVKGTLIGFYTPNYAAALNV
PGFHLHFITEDKTSGGHVLNLQFDNANLEISPIHEFDVQLPHTDDFAHSDLTQVT
TSQVHQAESERK

Bién thé gen aldB ma hoa bién thé axetolactat decarboxylaza enzym (ALDC) v6i
su thé axit amin Threonint thanh Alanin & vi tri 62 (T62A) dugc tao ra la gen tbng hop
va dugc chén vao vecto pSVHI nhu dugc mo ta & trén cho gen aldB kiéu dai.
Trinh to nucleotit cta gen bién thé aldB T624 trong plasmit
pSVH1 Bbrev_aldB_T62A dugc md ta trong SEQ ID NO:6.
gtgagaagcaaaaaattgtggatcagcettgttgtitgcgttaacgttaatctttacgatggegticagcaacatgagege
gggggggctacaacggctactgtaccagcaccacctgccaagcaggaatccaaacctgcggttgccgctaatccggcacc
aaaaaatgtactgtttcaatactcaacgatcaatgcactcatgettggacagtttgaaggggacttgactttgaaagacctgaag
ctgcgaggcgatatggggcttggtegcaatcaatgatctcgatggagagatgattcagatgggtacaaaattctaccagatcga
cagcaccggaaaattatcggagctgecagaaagtgtgaaaactccatttgeggttactacacatticgageccgaaagaaaaaa
ctacattaaccaatgtgcaagattacaatcaattaacaaaaatgcttgaggagaaatttgaaaacaagaacgtcttttatgeegta
aagctgaccggtacttttaagatggtaaaggctagaacagttccaaaacaaaccagaccttatccgcagcetgactgaagtaac
caaaaaacaatccgagtttgaatttaaaaatgttaagggaaccctgattggctictatacgccaaattatgcagcagecectgaat
gttcccggattccatctecacttcatcacagaggataaaacaagtggeggacacgtattaaatctgcaatttgacaacgcegaatc
tggaaatttctccgatccatgagtttgatgttcaattgeccgeacacagatgattttgeccactctgatctgacacaagttactactag
ccaagtacaccaagctgagtcagaaagaaaataa

Trinh ty axit amin clia protein tién aldB_T62A dugc biéu hién tir plasmit
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pSVHI_Bbrev_aldB_T62A duoc md ta trong SEQ ID NO:7.
VRSKKLWISLLFALTLIFTMAFSNMSAQAATTATVPAPPAKQESKPAVAANP
APKNVLFQYSTINALMLGQFEGDLTLKDLKLRGDMGLGAINDLDGEMIQMGT
KFYQIDSTGKLSELPESVKTPFAVTTHFEPKEKTTLTNVQDYNQLTKMLEEKFE
NKNVFYAVKLTGTFKMVKARTVPKQTRPYPQLTEVTKKQSEFEFKNVKGTLIG
FYTPNYAAALNVPGFHLHFITEDK TSGGHVLNLQFDNANLEISPIHEFDVQLPHT
DDFAHSDLTQVTTSQVHQAESERK

SEQ ID NO: 8 néu trinh ty axit amin dwoc dw dodn ciia axetolactat decarboxylaza
aldB T624 bién thé truéng thanh (261 axit amin):
ATTATVPAPPAKQESKPAVAANPAPKNVLFQYSTINALMLGQFEGDLTLKDLK
LRGDMGLGAINDLDGEMIQMGTKFYQIDSTGKLSELPESVKTPFAVTTHFEPKE
KTTLTNVQDYNQLTKMLEEKFENKNVFYAVKLTGTFKMVKARTVPKQTRPYP
QLTEVTKKQSEFEFKNVKGTLIGFYTPNYAAALNVPGFHLHFITEDKTSGGHVL
NLQFDNANLEISPIHEFDVQLPHTDDFAHSDLTQVTTSQVHQAESERK.

Piéu kién nudi cay quy md nhéd

P& san xudt aldB, thé bién nap chung B. subtilis chira catxet biéu hién aldB dugc
nudi cAy trong 6ng Falcon dung tich 15 mL trong 5 gi¢ trong TSB (canh) véi 10 ppm
neomyxin, va 300 pl moi trudong tién nudi cdy nay dugc bd sung vio binh dung tich 500
mL duogc nap 30 mL mdi trudng nudi ciy (duge mo ta dudi day) duoc bd sung 10 ppm
neomyxin va 50 pM Zn%*. Céc binh nay dugc U trong 24, 48 va 72 gid ¢ nhiét 6 33°C
vé6i bude tron quay khong ddi & tdc do 180 vong/phit. Céc gibng ciy dugc thu hoach
bing cach ly tm & tdc do 14500 vong/phut trong 20 phit trong éng hinh non. Céc dich
ndi bé mit nudi cdy dugc st dung dé xac dinh va thir nghiém protein. Moi truong nudi
céy 12 moi trudong ban xac dinh dugce lam giau dua trén chit dém MOP, véi ure 13
ngudn nito chinh, maltrin 12 ngudn cacbon chinh.

Piéu kién 1én men cap thirc dn theo mé

P4 san xuét aldB, thé bién nap chung B. subtilis chia catxet biéu hién aldB dugc
nudi ciy trong binh dung tich 250 mL chita 30 mL mdi truong phirc hop véi 10 ppm
neomyxin. Binh ndy dugc U trong 6 gid' & nhiét d6 37 °C véi bude tron quay khong doi
& toc do 180 vong/phut.

Nudi cdy dwoc chuyén vao thiét bi 1én men c6 khudy chtra 7 lit thanh phan mai
truong vo trung nhu duge md ta trong Bang 1 dudi day. Nhiét do dugc kiém soét & 37
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°C; pH duogc kiém soat & 7,5 st dung amoni hydroxit 1am dung dich chudn kiém; OXy
hoa tan dugc duy tri & 40% hodc cao hon bang cach duy tri dong khi & tbc @6 dong 7
lit/phut, 4p sut du khong ddi bing 1 bar va diéu chinh tbc d6 khudy. Khi glucoza ban
dAu da duoc sit dung hét profin cip dé cip dung dich glucoza ndng d6 60% vio thiét bi
1én men dugc bét diu (tdc dd cip ban dau 1a 20 g/gid ting tuyén tinh dén 32,8 g/gio
trong hon 7 gid va dugc gitt khong d6i & tbe dd d6 cho dén khi két thiic 1én men).

Thoi gian 1én men tong cong 14 44 gio.

Bdng 1. Cong thirc pha ché méi treong d@é 1én men ALDC

R Céng thirc pha ché
Thanh phan .
Nong @9 (g/kg)
Bot dau tuong 50,0
Axit xitric 0,10
Magie sulfat heptahydrat 2,29
Kali Phosphat, Mono Bazo 5,44

Sit (II) sulfat, heptahyhydrat 0,029
Mangan Sulfat Mono hydrat 0,051

K&m sulphat heptahyhydrat 0,001
Glucoza mono hydrat 1,10
Chét chdng bot 3,00

Vidu?2
Phwong phdp xdc dinh protein

X4c dinh protein nho tiéu chuin clia bd tao anh khong cé chét nhudm

Protein dugc dinh lugng béng gel SDS-PAGE va méy do d§ duc st dung h¢ tao
anh Gel Doc™ EZ. Céc thubc thtt duge st dung trong thir nghiém: Chat dém méu
Laemmli c6 dic (2x) (Bio-Rad, Catald #161-0737); XT 26 giéng 4-12 % Bis-Tris Gel (
Bio-Rad, Catald #345-0125); gen danh d4u protein "Precision Plus Protein Standards"
(Bio-Rad, Catald #161- 0363); protein BSA chuén (Thermo Scientific, Catald #23208)
va SimplyBlue Safestain (Invitrogen, Catald #LC 6060. Thit nghiém dugc tién hanh
nhu sau: Trong dia PCR ¢6 96 giéng 50ul mAu enzym da duge pha lodng dugc trdn véi
50 pl chit dém mAu chira 2,7 mg DTT. Pia duoc bit kin bing Mang vi bit kin ‘B' tur
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Bio-Rad va dwoc dit vao thiét bi PCR dé duoc gia nhiét dén 70 °C trong 10 phut. Sau
d6, ngan duoc nap dém chay, catxet gel duge thiét 1ap. Sau do, 10 pl mdi mau va miu
chuén (0,125-1,00 mg/ml BSA) dugc nap 1én trén gel va 5 ul chét chi thi duge nap. Sau
d6, tién hanh dién di & 200 V trong 45 phut. Sau khi dién di, gel dugc rira 3 lan trong 5
phut trong nuée, sau d6 dugc nhudm trong Safestain qua dém va cubi ciing duge khir
nhudm trong nudc. Sau do, gel dugc chuyén dén BO tao anh. Phin mém Image Lab
dugc st dung dé tinh toan mat d6 cia mdi biang. Nho biét duoc lugng protein cuia mau
chudn, c6 thé thiét 14p duoc duong cong hiéu chinh. Lugng mAu c6 thé dugc xdc dinh
bdi mat d6 cua biang va dudng cong hiéu chinh. Phuong phép dinh lugng protein dugce
sir dung dé diéu ché cac mAu enzym aldB axetolactat decarboxylaza dugc st dung cho
cac thi nghiém duoc thé hién trong cac vi du tiép theo.

Vidu3

Phwong phdp thir nghiém hoat tinh

Thit nehiém phd quang ké ciia o-axetolactat decarboxylaza

o-Axetolactat decarboxylaza (ALDC) xuc tic sy khir nhém carboxyl cua o-
axetolactat thanh axetoin. San phém phan Gng axetoin co thé duoc dinh lugng theo cach
do mau. Axetoin dugc tron véi a-naphtol va creatin tao thanh mau dé déc trung hép thu
& ODsyonm. Hoat tinh ALDC dugc tinh toan dya trén ODsy; »y va dudng cong hi€u chinh
axetoin. Th nghiém dugc tién hanh nhu sau: 20 mM co chét axetolactat dwgc didu ché
bing cach tron 100 pl etyl-2-axetoxy-2-metylaxetoaxetat (Sigma, Catald# 220396) vdi
3,6 ml NaOH 0,5 M & nhiét 6 10 °C trong 10 phit. 20 ml MES 50 mM pH 6,0 dugc b
sung, pH dugc didu chinh dén pH 6,0 va thé tich duge diéu chinh dén 25 ml bing 50
mM MES pH 6,0. 80 pl co chét axetolactat 20 mM dugc tron v6i 20 pul miu enzym da
duoc pha lodng trong 50 mM MES, pH 6,0, 0,6 M NaCl, 0,05 % BRIJ 35 va 0,01 %
BSA. Hon hop co chit/enzym duge G & nhiét do 30 °C trong 10 phut. Sau d6, 16 pl hdn
hop co chit/enzym dugc chuyén dén 200 ul 1 M NaOH, 1,0 % a-naphtol (Sigma,
Catalo# 33420) va 0,1 % creatin (Sigma, Catalo# C3630). Hén hop co
chét/enzym/thuéc thit mau dugce u & nhiét do 30 °C trong 20 phut va sau d6, doc ODs),
am - Mot don vi hoat tinh ALDC dugc dinh nghia la lugng enzym san xuét 1 pmol
axetoin mdi phut trong cac diéu kién ctia thir nghiém.

Vidu4
Hoat tinh diic hi¢u ciia bién thé aldb va aldb-t62a
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Thé bién nap B. subtilisc6 chira cat-xet biéu hién aldB va aldB_T62Adugc nudi
céy duéi cac didu kién twong tw nhu dugc md ta trong Vi du 1 va dich ndi nuoi céy
dugc loc vo trung dugce phan tich d6i v6i protein aldB va hoat tinh ALDC nhu duge md
ta trong Vi du 2 va 3. Két qua duoc thé hién trong Bang 2. R0 rang tir phén tich nay 1a
bién thé enzym aldB-T62A duoc tiét ra c¢6 hoat tinh dic hiéu cao hon dang ké so véi
enzym aldB kiéu dai. Hoat tinh dic hiéu cta aldB dugc théy 1a 994,1 U/mg trong khi
hoat tinh d#c hiéu cta aldB-T62A 1a 1700,8 U/mg, cao hon khoang 1,7 lan.

Bdng 2. Hoat tinh ALDC, néng do protein enzym va hoat tinh ddc hiéu dwoc tinh todn

cua cdc mau lén men aldB.

Tiéu chi Hoat tinh
Hoat tinh Protein Hoat tinh
U/mL mg/mL U/mg
Mau 1 aldB 331,0 0,333 994,1
aldB-
Mau 2 T62A 818,5 0,481 1700,8
Vidu5

Hoat tinh diic hiéu ciia bién thé aldb va aldb-t62a sau khi bé sung kém

Hoat tinh ctia aldB d3 duoc chiing minh trude day 1a bi anh hudng boi su c6 mit
cta cac ion kim loai héa tri hai nhu Zn*, Mn®" va Co*" (xem Pon séng ché qudc té sb
PCT/US16/33028 va PCT/US16/33043). Do d6, dé nghién ctru anh huéng ctia kém dén
hoat tinh dic hiéu cta aldB va aldB_T62A, trude hét tit ca cac ion hoa tri hai duoc loai
b6 trong céc miu enzym va sau d6 kém dugc bd sung dé 14y lai hoat tinh. Do d6, c4c
ché phim enzym ciia aldB va aldB_T62A dugc san xuét trong B. subtilisnhu dugc mod
ta trong Vi du 4 da khu mubi béng cach st dung cot PD10 dugce chudn bi theo md ta
ctia nha san xuit va duge can béng véi 50 mM MES pH 6,0, 0,6 M NaCl, 0,05% Brij,
0,01% BSA. MAu khtr mubi cta aldB va aldB_T62A (xap xi 1 mg/ml) sau d6 duge tach
ion héa tri hai bing cach 1 véi 80 mM EDTA trong 0,2x chit dém thir nghiém (50 mM
MES pH 6,0, 0,6 M NaCl, 0,05% Brij, 0,01% BSA) & 37°C qua dém. Vét liéu da xu ly
EDTA dwoc khtt mudi hai 14n trén ¢6t PD10 bang cach st dung nuéc khir khodng dé
loai bo EDTA con lai. Cac mAu dugc U véi 0 hodc 0,25 mM ZnSO, trong 1 gid & 55°C
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va hoat tinh ALDC va ndng d9 ctia protein AldB dugc x4c dinh nhu md ta trong Vi du
2 va 3 (xem Bang 3).
Badng 3. Hoat tinh ALDC, néng do protein enzym va hoat tinh ddc hiéu dwoc tinh todn

cua cdc mau aldB khir muoi.

Tiéu chi Hoat tinh
ZnSOy Hoat tinh Protein Hoat tinh
mM U/mL mg/mL U/mg
Mau 1 aldB 0 16 0,423 37,8
Mau 2 aldB 0,25 121 0,423 286,1
N aldB-
Mau 3 3 0,244 12,3
T62A 0
N aldB-
Mau 4 137 0,244 561,5
T62A 0,25

Két qua cho thy rd ring viéc khir mubi cdc mAu aldB lam giam dang ké hoat
tinh dic hiéu: 37,8 va 12,3 U/mg d6i v6i aldB va aldB_T62A tuwong tng. Khi 4 voi
thing du mol cao (> 8 lﬁn) ctia ZnSO, trong 1 gid & nhiét d6 cao (55 C°), hoat tinh ddc
hiéu ting dang k& dén 286,1 va 561,5 U/mg ddi v6i aldB va aldB_T62A tuong tng. Su
ting hoat tinh déc hiéu cta kém la cao nhét ddi véi aldB_T62A va hoat tinh ddc hi¢u
ctia aldB_T62A véi kém cao hon khoang 1,9 14n so v6i miu aldB twong ung. Do do,
v6i ¢6 mat coa thang du cia dong yéu t6 hoa tri hai aldB_T62A cho thdy hoat tinh
ALDC dic hiéu tang dang ké so vdi aldB (kiéu dai).

Vidu 6
Hoat tinh dic hiéu ciia bién thé aldb va aldb-t62a ¢ dp ph thip

Céc thé bién nap B. subtilisco chira cat-xet biéu hién aldB va aldB_T62A4dugc
nudi cdy dudi cac diéu kién twong tu nhu duge mo ta trong Vi du 1 va dich nbi nudi ciy
dugc loc vo trung dugc phén tich d6i véi protein aldB va hoat tinh ALDC nhu duge md
ta trong Vi du 2 va 3. Cac miu dugc chuén héa dén 127 U/mL vé6i 50% (thé tich/thé
tich) va nhidu ZnSO, khac nhau dé thu dugc bd sung 25 pM ZnSO, trong miu pha
lodng. Cac miu dugc pha lodng sau d6 thanh 10 U/mL trong chit dém pH thap vai
EDTA (50 mM MES pH 6,0, 0,6 M NacCl, 0,05% Brij, 0,01% BSA, 10 uM EDTA) va

dugc G bang cac tim Costar 9017 trong may PCR & 50 °C. Hoat tinh ALDC dugc theo
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doi ¢ 0, 30, 60 va 90 phut & Cac két qua duge thé hién trong Bang 4 cling véi hoat tinh
ddc hiéu dugc tinh toan.
Bdng 4. Hoat tinh ALDC, nong dé protein enzym va hoat tinh ddc hiéu cia cdc mdu

aldB & pH 4.0 va nhiét @ cao (50°C) la ham thoi gian.

Tiéu chi Hoat tinh
Thoi gian | Hoat tinh Protein Hoat tinh
Phut U/mL mg/mL U/mg
aldB 0 378.,8 0,257 1476,2
aldB 30 380,2 0,257 1481,8
aldB 60 349,2 0,257 1360,9
aldB 90 2754 0,257 1073,1
aldB-T62A 0 494,5 0,149 3316,1
aldB-T62A 30 494,1 0,149 3313,1
aldB-T62A 60 438,0 0,149 2937,1
aldB-T62A 90 357,1 0,149 2395,0

Két quéa cho thiy 13 rang rang aldB_T62A c6 hoat tinh déc hiéu cao hon dang ké
(3316,1 U/mg) so v6i cac mu aldB (1476,2 U/mg) khi bét dau u pH thap. Hoat tinh dic
hiéu cua aldB_T62A cao gip 2,2 lan aldB dugc chuén hoa bang kém va glyxerol. Ca
hai mAu din mét hoat tinh dic hidu khi i & pH 4,0 (50 °C), tuy nhién murc gidm tuong
dbi twong ty di voi hai mAu trong 90 phut G va khoang 72% hoat tinh ddc higu duge
quan sat ban dau.

Vidu9
Gidam diaxetyl trong qud trinh lén men bia bing aldb va aldb-t62a

Muc tidu ctia phan tich nay 1a kiém tra kha ning aldB va bién thé aldB-T62A
(axetolactat decarboxylaza) lam giam sy phat trién cta diaxetyl trong qua trinh 1én men
bia 7 ngay ¢ 14 °C.

Phén tich i mach nha tinh khiét
1100 g chiét xudt mach nha nhe ctia Munton (Mé XB 35189) dugc hoa tan trong

3000 mL nudc may 4m (45°C). Huyén phi dic nay duge khuy trong khoang 10 phut
cho dén khi chit 16ng ddng nhét va do pH dugc diéu chinh dén 5,2 bang 2,5 M axit
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sulphuric. B4 sung 10 vién hoa bia déng tir Hopfenveredlung, St. Johann: Ham lugng
alpha béng 16,0 % (phan tich HPLC dac hiéu EBC 7.7 0, 01.10.2013), sau d96 chia vao
chai nép xanh dung tich 500mL va dun sdi trong 1 gid dé dam bao su két tia protein va
tranh duge kha ning nhiém khudn. Chiét xuit mach nha d3 loc (hém ruou) dugc 14y
mau dé xac dinh trong luong riéng va Nito amino ty do (FAN). Hém rugu cudi cling ¢6
trong lugng riéng ban dau bing 1048 (12 °Plato). Hém rugu loc (200 g) duoc thém vao
binh hinh nén thé tich 500-mL (Fermenting Vessel; FV), va sau d6 dugc lam ngudi dén
13 °C. Méi binhhinh nén duoc thém 0,5% W34/70 (Weihenstephan) ndm men méi san
xuét (1,0 g ndm men mdi 200 g hém rugu). Céac enzym dugc dinh lidu dua trén hoat
tinh ALDC tuwong tu (0,03 U/ml hém rugu, 8 don vi ALDC cho mdi 200 g hém rugu).
Binh 1én men dbi ching khong c6 enzym nhén duoc lugng nude khir ion twong tng
véi lugng mau enzym.

Céc mau hém ruou dugc 1én men trong binh hinh nén dung tich 500 mL trong
cac didu kién thi nghiém phong thi nghiém da dugc chuén héa & nhiét do 14 °C c6
khuAy nhe & 150 rpm trong thiét b t orbitan. Khi ton hao khéi lwgng it hon 0,25 g trong
24 git, nhiét d6 1én men dugc lam giam xudng 7 °C. Két thiic 1én men sau tbng cong 7
ngay. Cac miu (10 mL) duoc 14y ra @& phan tich diaxetyl hai 14n mot ngay, tot hon 1a
céch nhau tir 11 dén 14 gio giita cac lan; tai thoi diém cudi cua qua trinh 1én men chi
ldy 1 miu mot ngay. NAm men duoc dé lang trude khi 1y ra va mdi mau dugc lam lanh
& 10 °C trong 10 phut va sau d6 dugc ly tim & 4000 rpm trong 10 phuat ¢ 8 °C dé ling
can nAm men du bét ky. Dich ndi bé mit dugce tach khoi phén léng can nAm men va céc
miu cho phan tich GC duge bd sung 0,5 g NaCl cho mdi ml mau. Bot nhdo dugc
chuyén dén lo c6 bd phan hoa hoi va duge xit Iy nhiét & nhiét do 65 °C trong 30 phut
truéc khi tién hanh phén tich diaxetyl va 2,3-pentandion bang sic ky khi v6i sy do khoi
phd (GCMS).

Cac phan tich diaxetyl va 2,3-pentandion dugc tién hanh tai Agilent
6890N/5973N GC véi thiét bi 14y mAu tu dong c6 bd phan héa hoi CombiPAL va phan
mém thu nhan va phan tich MSChemStation. Céc mau duge 1am can béng & nhiét 6 70
°C trong 10 phtt truée khi bom 500 pl pha khi 6 trén mau 1én trén cot J&W 122-0763
DB-1701 (60 m x 0,25 mmID x 1 pm). Nhi¢t 4o bom la 260°C va hé duoc vin hanh &
téc do dong heli khong dbi bang 2 ml/phit. Nhiét do do 1a: 50 °C (2 phat), 160 °C (20 °
C/phut), 220 °C (40 ° C/phut), gitt trong 2 phit. Phép do MS duoc thuc hién véi 500 ul
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v6i ty 1€ chia tich 5:1 & céc ion da duoc chon. T4t c& cac miu déu duge chay trong hai
ban sao va cac mau chuin duoc tao ra bing cach st dung nude may cb6 bd sung diaxetyl
hodc 2,3-pentandion.
Néng do ctia hop chit duoc tinh toan dudi dang

Dién tich
Hop chit (mg/L) = RF x

1000 x Wi
trong do,

RF 12 hé sb dap tng cla axit axetic

Dién tich 1a dién tich GC cia axit axetic

W, 12 luong miu dugc sir dung (tinh bing ml)

Gi6i han dinh luong diaxetyl dugc x4c dinh 13 0,016 mg/l va gi6i han dinh lugng
2,3-pentandion dugc xéac dinh 1a 0,012 mg/L.

Pé kidm tra ring viéc b sung polypetit téi t6 hop khong anh huéng dén Mirc do
1én men thuc (RDF) va rugu dugce san xuét ra theo thé tich: RDF dugc x4c dinh béng
cach st dung Anton Paar (DMA 5000) tuén theo qué trinh 0 theo hudéng dan chuén,
23.8580-B28 va rugu theo qué trinh 0 theo huéng dan chuén, 23.8580-B28.

Keét qua tir phan tich mAau hém rugu duge st dung cho tat ca cac mau 1én men.

~ |ponhété
5 Chiét xuat FAN
Loai mau CP) 12 °P (mg/L)
(o] mg
(mPa-s)
Heém ruou = Chiét xuit mach nha | 12,14 1,623 219

Kha nang 1am giam sy phat trién ctia VDK trong qua trinh 1én men 7 ngay ¢ 14
°C da dugc nghién ctu bang cach thém aldB va aldB-T62A xem Bang 5.
Bang 5. Hoat tinh ALDC, nong dp protein enzym va nong dé enzym dwoc tinh todn

trong hém ruou

Hoat tinh [S6  lwong | Thé tich | Hoat tinh | Protein
ALDC miu trwée | truée pha | trong hém | ALDC

pha loang loang rueou trong hém

rugu
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U/g g mL U/mL pg/L
aldB 460 3,78 100 0,03 75,6
aldB-T62A 374 4,65 100 0,03 48,1

C4 aldB va aldB-T62A déu 1am giam diketon l4n can (VDK) trong qué trinh 1én
men so v&i d6i ching. Quan trong nhét 13 thoi gian 1én men can d dat mirc ngudng 0,1
mg/mL VDK (téng cong diaxetyl va 2,3-pentadion) hodc thap hon, dwgc quan sat 13
khoang 116 gid d6i v6i aldB va aldB-T62A trong khi d6 13 140 dbi véi ddi ching. Do
d6, aldB-T62A hoat tinh d4c hiéu cao hon cho phép giam VDK so sanh dugc bang cach

60/76

st dung it protein ALDC hon. Tbéng ham lugng VDK khi két thic qua trinh 1én men

dugc néu trong Bang 6.

Bang 6. Tong VDK tinh bang mg/L sau 97, 116 va 140 gio 1én men véi sy bao gom

aldB, aldB-T62A hodic khéng cé doi chitng enzym.

Diketon lan c4n (VDK) mg/L

Thoi gian: | Thoi gian: | Thoi gian

97 giv 116 gio 140 gio
Pbi chimg | 0,245 0,112 0,078
AldB 0,148 0,070 0,078
AldB-762A | 0,134 0,071 0,063
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YEU CAU BAO HO

1. Polypeptit tai td hop c6 hoat tinh axetolactat decarboxylaza (ALDC) bao gdm

(i) it nh4t 80% axit amin dbng nhét véi trinh tur axit amin dugc néu trong SEQ
ID NO: 3, trong d6 polypeptit bao gdm it nhit sy thay thé axit amin & vi tri 62 theo
danh sb vi tri cta trinh tu duge thé hién trong SEQ ID NO: 3, va trong d6 hoic
polypeptit ¢6 hoat tinh dic hiéu ALDC tang it nhit 1a 1,1 1an so véi hoat tinh cta trinh
tu kiéu dai (SEQ ID NO: 3) trong cc diéu kién vé co ban tuong tu nhau; hodc

(i1) manh chirc nang cua (i) ¢6 hoat tinh ddc hiéu 16n hon hoac béng hoat tinh dic

hiéu cua (i).

2. Polypeptit tai td hop theo diém 1 c6 it nhét 90% axit amin ddng nhit véi trinh tw axit
amin dugc néu trong SEQ ID NO: 3

3. Polypeptit tai td hop theo diém 2 trong d6 su thé axit amin 12 T62A.
4. Polypeptit tai t6 hop theo diém 3 c6 trinh tu axit amin ctia SEQ ID NO: 8.

5. Ché phim bao gdm polypeptit tai t6 hop theo diém 1, diém 2, diém 3 hoic diém 4 va
kém & ndng d6 ndm trong khoang tir khoang 1 pM dén khoang 200 mM.

6. Ché phdm theo diém 5, trong d6 kém c6 mit & ndng d6 nim trong khoang tir khoang
10 uM dén khoang 150 mM, hoic tir khoang 20 uM dén khoang 120 mM, hoic tir
khoang 25 uM dén khoang 100 mM, hoic tir khoang 25 uM dén khoang 50 mM, hoic
tir khoang 25 pM dén khoang 20 mM, hoic tir khoang 25 pM dén khoang 50 pM, hoic
tir khoang 100 pM dén khoang 20 mM, hoic tir khoang 250 uM dén khoang 20 mM,
hoic khoang 500 pM dén khoang 20 mM, hoic tir khoang 1 mM dén khoang 20 mM,
hoic tir khoang 1 mM dén khoang 10 mM, hoic tir khoang 1 mM dén khoang 5 mM.

7. Ché phim theo diém 3, trong d6 ty 1& mol ctia kém so véi polypetit tai t6 hop 12
(i) 16n hon 1; hodc
(ii) 2:1 hodc 16n hon; hodc
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(iii) 10:1 hodc 16n hon; hodc
(iv) 20:1 hodc 16n hon; hodc
(v) 30:1 hodc 16n hon; hoac

(vi) 60:1 hodc 16n hon.

8. Ché phim theo diém 5, trong d6 polypeptit tai t hop c6 hoat tinh axetolactat
decarboxylaza dugc xit Iy bang glutaraldehyt.

9. Ché phdm theo diém 8, trong d6 polypeptit tai t hop c6 hoat tinh axetolactat
decarboxylaza dugc xur ly bing glutaraldehyt 1a & ndng d6 tuong tng véi khoang tir
khoang 0,1 gam dén khoang 5 gam glutaraldehyt mdi gam polypeptit téi td hop c6 hoat

tinh axetolactat decarboxylaza.

10. Ché phim theo diém bt ky trong s6 céc diém tir 5 dén 9, trong d6 hoat tinh ctia
polypetit tai td hgp ndy c6 hoat tinh axetolactat decarboxylaza nam trong khoang tir

950 dén 3500 don vi cho mdi mg protein.

11. Ché phim theo diém bt ky trong s6 céc diém tir 5 dén 10, con bao gdm it nhat mot
enzym hodc din xuit enzym bd sung dugc chon tir nhom bao gdm axetolactat
reductoisomeraza, axetolactat isomeraza, amylaza, glucoamylaza, hemixenlulaza,
xenlulaza, glucanaza, pullulanaza, isoamylaza, endo-glucanaza va enzym hi€p luc thuy
phin beta-glucan c¢6 lién quan, xylanaza, enzym hi¢p Iluc xylanaza,

arabinofuranosidaza, esteraza axit ferulic, xylan axetyl esteraza, va proteaza.

12. Ché phim theo diém bét ky trong s cac diém tir 5 dén 11, trong d6 polypeptit tai t
hgp c6 hoat tinh axetolactat decarboxylaza c6 ngudn gbc tir axetolactat decarboxylaza

tir Bacillus brevis hodc Bacillus licheniformis.

13. Phuong phéap lam ting hoat tinh va/hodc 4o dn dinh cua polypetit tai td hop theo
diém 1 hodc diém 2 trong phwong phép niy bao gdm budce bd sung kém vao ché phim
bao gdm polypetit tai tb hop sao cho kém c6 mit trong ché phdm & ndng d6 nim trong
khoang tir khoang 1 uM dén khoang 200 mM.
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14. Phuong phép theo diém 13, trong d6 k&m dugc bd sung & ndng d6 nim trong
khoang tir 1 pM dén khoang 5 mM.

15. Mbi trudng 1én men hodc moi trudng U chin bia, rrgu vang, rugu tdo, rugu 1€ hodc
rugu xa-ké bao gdm ché phdm bao gdm

i) polypeptit tai td hop c6 hoat tinh axetolactat decarboxylaza (ALDC) theo diém 1,
diém 2, dim 3 hodc diém 4, va;

ii) k&m; trong do ché phim nay bao gdm kém & ndng dd nim trong khoang tir 1 pM

dén khoang 200 mM.

16. M6i truong 1én men hodc mdi trudng u chin bia theo diém 15, trong d6 hoat tinh
ctia polypetit tai t5 hop nay c6 hoat tinh axetolactat decarboxylaza nim trong khoang tir

1000 dén 3500 don vi cho mdi mg protein.

17. Mdi trudng 1én men hodc moi trudng U chin bia, ruou vang, rugu tao, ruqu 1€ hodc
rugu xa-ké theo diém 16, con bao gdm it nhit mdt enzym hogc dan xut enzym bd sung
duoc chon tir nhém bao gém axetolactat reductoisomeraza, axetolactat isomeraza,
amylaza, glucoamylaza, hemixelulaza, xelulaza, glucanaza, pullulanaza, isoamylaza,
endo-glucanaza va enzym hiép lyc thiy phan beta-glucan c6 lién quan, xylanaza,
enzym hiép luc xylanaza nhu arabinofuranosidaza, esteraza axit ferulic, va xylan axetyl

esteraza, va proteaza.

18. Phuong phap dé san xuét bia, ruou vang, rugu tdo, rugu 1€ hodc rugu xa-ké bao
gdm viéc bd sung ché phdm bao gdm polypeptit téi tb hop c6 hoat tinh axetolactat
decarboxylaza (ALDC) theo diém 1, diém 2, diém 3 hodc diém 4 va kém vao méi

truong thich hop dé san xuét bia, rurou vang, rugu téo, ruou 1€ hodc rugu xa-ké.
19. Phuong phap theo diém 18 trong d6

(1) kém c6 mait trong ché phdm & nong do nim trong khoang tir khoang 1 mM dén

khoang 5 mM; hodc
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(ii) ty 1€ mol ctia k&m so v6i polypetit tai t6 hop c6 hoat tinh axetolactat decarboxylaza
trong ché phém cao hon 1; hodc 2:1 hodc 16n hon; hodc 10:1 hodc 16n hon; hodc 20:1

hoic 16n hon; hodc 30:1 hodc 16n hon; hodc 60:1 hodc 16n hon.
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<110>

CRAMER,
JENSEN,

<120>

NAY

<130> NB41154USPSP

<1l60> 8
<170>
<210> 1

<211> 858
<212> ADN
<213>

<400> 1
atgaaaaaaa

actgcttttg
cctgcggttg
gcactcatgc
gatatggggc
ttctaccaga
tttgcggtta
tacaatcaat
gtaaagctga
ccttatccge
aagggaaccc
ttccatctce
tttgacaacg
acagatgatt
gagtcagaaa
<210> 2

<211> 285
<212> PRT
<213>

<400> 2

atatcatcac
cagctacaac
ccgctaatcc
ttggacagtt
ttggtaccat
tcgacagcac
ctacacattt
taacaaaaat
ccggtacctt
agctgactga
tgattggctt
acttcatcac
cgaatctgga
ttgcccactc

gaaaataa

52854

DANH MUC TRINH TU

PatentIn phién ban 3.5

Brevibacillus brevis

ttctatcaca
ggctactgta
ggcaccaaaa
tgaaggggac
caatgatctc
cggaaaatta
cgagccgaaa
gcttgaggag
taagatggta
agtaaccaaa
ctatacgcca
agaggataaa
aatttctccg

tgatctgaca

Brevibacillus brevis

DUPONT NUTRITION BIOSCIENCES APS
JACOB FLYVOLM
LENE BOJSEN

tctctggcte
ccagcaccac
aatgtactgt
ttgactttga
gatggagaga
tcggagctgce
gaaaaaacta
aaatttgaaa
aaggctagaa
aaacaatccg
aattatgcag
acaagtggcg
atccatgagt

caagttacta

tggttgccgg
ctgccaagca
ttcaatactc
aagacctgaa
tgattcagat
cagaaagtgt
cattaaccaa
acaagaacgt
cagttccaaa
agtttgaatt
cagccctgaa
gacacgtatt
ttgatgtaca

ctagccaagt

gctgtctttg
ggaatccaaa
aacgatcaat
gctgcgaggce
gggtacaaaa
gaaaactcca
tgtgcaagat
cttttatgcc
acaaaccaga
taaaaatgtt
tgttcccgga
aaatctgcaa
attgccgcac

acaccaagct

Met Lys Lys Asn Ile Ile Thr Ser Ile Thr Ser Leu Ala Leu Val Ala

1

5

10

15

POLYPEPTIT TAI TO HOP CO HOAT TINH AXETOLACTAT DECARBOXYLAZA (ALDC),
CHE PHAM VA PHUONG PHAP LAM TANG HOAT TINH VA/HOAC PO ON DINH CUA POLYPEPTIT

60

120

180

240

300

360

420

480

540

600

660

720

780

840

858
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Gly

Pro

Pro

Gly

Asp

Met

Leu

Pro

Thr

145

Val

Lys

Ser

Thr

Phe

225

Phe

Leu

Pro

Lys

50

Gln

Met

Gly

Pro

Lys

130

Lys

Lys

Gln

Glu

Pro

210

Ile

Asp

Ser

Ala

35

Asn

Phe

Gly

Thr

Glu

115

Glu

Met

Leu

Thr

Phe

195

Asn

Thr

Asn

Leu

20

Lys

Val

Glu

Leu

Lys

100

Ser

Lys

Leu

Thr

Arg

180

Glu

Tyr

Glu

Ala

Thr

Gln

Leu

Gly

Phe

Val

Thr

Glu

Gly

165

Pro

Phe

Ala

Asp

Asn
245

Ala

Glu

Phe

Asp

70

Thr

Tyr

Lys

Thr

Glu

150

Thr

Tyr

Lys

Ala

Lys

230

Leu

Phe

Ser

Gln

55

Leu

Ile

Gln

Thr

Leu

135

Lys

Phe

Pro

Asn

Ala

215

Thr

Glu

Ala

Lys

40

Tyr

Thr

Asn

Ile

Pro

120

Thr

Phe

Lys

Gln

Val

200

Leu

Ser

Ile
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Ala

25

Pro

Ser

Leu

Asp

Asp

105

Phe

Asn

Glu

Met

Leu

185

Lys

Asn

Gly

Ser

Thr

Ala

Thr

Lys

Leu

90

Ser

Ala

Val

Asn

Val

170

Thr

Gly

Val

Gly

Pro
250

Thr

Val

Ile

Asp

75

Asp

Thr

Val

Gln

Lys

155

Lys

Glu

Thr

Pro

His

235

Ile

Ala

Ala

Asn

60

Leu

Gly

Gly

Thr

Asp

140

Asn

Ala

Val

Leu

Gly

220

Val

His

Thr

Ala

45

Ala

Lys

Glu

Lys

Thr

125

Tyr

Val

Arg

Thr

Ile

205

Phe

Leu

Glu

Val

30

Asn

Leu

Leu

Met

Leu

110

His

Asn

Phe

Thr

Lys

190

Gly

His

Asn

Phe

Pro

Pro

Met

Arg

Ile

95

Ser

Phe

Gln

Tyr

Val

175

Lys

Phe

Leu

Leu

Asp
255

Ala

Ala

Leu

Gly

80

Gln

Glu

Glu

Leu

Ala

160

Pro

Gln

Tyr

His

Gln

240

Val
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Gln Leu Pro His Thr Asp Asp

260

Thr Thr Ser Gln Val His Gln

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

<400>

275

3
261
PRT

Brevibacillus brevis

3

Ala Thr Thr

1

Pro

Ser

Leu

Asp

Asp

Phe

Asn

Glu

Met

145

Leu

Lys

Ala

Thr

Lys

50

Leu

Ser

Ala

Val

Asn

130

Val

Thr

Gly

Val

Ile

35

Asp

Asp

Thr

Val

Gln

115

Lys

Lys

Glu

Thr

Ala

Ala

20

Asn

Leu

Gly

Gly

Thr

100

Asp

Asn

Ala

Val

Leu
180

Thr

Ala

Ala

Lys

Glu

Lys

85

Thr

Tyr

Val

Arg

Thr

165

Ile

Val

Asn

Leu

Leu

Met

70

Leu

His

Asn

Phe

Thr

150

Lys

Gly

Pro

Pro

Met

Arg

55

Ile

Ser

Phe

Gln

Tyr

135

Val

Lys

Phe

52854

Phe Ala His Ser Asp Leu Thr Gln Val

265

Ala Glu Ser Glu Arg Lys

280

Ala

Ala

Leu

40

Gly

Gln

Glu

Glu

Leu

120

Ala

Pro

Gln

Tyr

Pro

Pro

25

Gly

Asp

Met

Leu

Pro

105

Thr

Val

Lys

Ser

Thr
185

Pro

10

Lys

Gln

Met

Gly

Pro

90

Lys

Lys

Lys

Gln

Glu

170

Pro

Ala

Asn

Phe

Gly

Thr

75

Glu

Glu

Met

Leu

Thr

155

Phe

Asn

Lys

Val

Glu

Leu

60

Lys

Ser

Lys

Leu

Thr

140

Arg

Glu

Tyr

285

Gln
Leu
Gly
45

Gly
Phe
Val
Thr
Glu
125
Gly
Pro

Phe

Ala

270

Glu

Phe

30

Asp

Thr

Tyr

Lys

Thr

110

Glu

Thr

Tyr

Lys

Ala
190

Ser

15

Gln

Leu

Ile

Gln

Thr

95

Leu

Lys

Phe

Pro

Asn

175

Ala

Lys

Tyr

Thr

Asn

Ile

80

Pro

Thr

Phe

Lys

Gln

160

Val

Leu
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Val Pro

195

Asn

Gly Gly

210

His

Ser Pro Ile

225

Ala His Ser

Glu Ser Glu

<210> 4
<211> 783
<212> ADN
<213> trin

<220>

<223> Chu

<400> 4
gctacaacgg

gctaatccgg
ggacagtttg
ggtaccatca
gacagcaccg
acacatttcg
acaaaaatgc
ggtactttta
ctgactgaag
attggcttct
ttcatcacag
aatctggaaa
gcccactctg
aaa

<210> 5

<211> 290
<212> PRT

Phe

Val

Leu

His Glu

His

Asn

Phe

His
200

Leu

Leu Gln

215

Asp Val

230

Leu
245

Asp

Arg
260

Lys

h tu

trac

ctactgtacc
caccaaaaaa
aaggggactt
atgatctcga
gaaaattatc
agccgaaaga
ttgaggagaa
agatggtaaa
taaccaaaaa
atacgccaaa
aggataaaac
tttctccgat

atctgacaca

Thr

Gln Val

nhdn tao

tdng hop

agcaccacct
tgtactgttt
gactttgaaa
tggagagatg
ggagctgcca
aaaaactaca
atttgaaaac
ggctagaaca
acaatccgag
ttatgcagca
aagtggcgga
ccatgagttt

agttactact
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Phe Ile Thr

Phe Asp Asn

Gln Pro

235

Leu

Thr Thr

250

Ser

gccaagcagg
caatactcaa
gacctgaagc
attcagatgg
gaaagtgtga
ttaaccaatg
aagaacgtct
gttccaaaac
tttgaattta
gccctgaatg
cacgtattaa
gatgttcaat

agccaagtac

Glu Asp Lys Thr Ser

205

Ala Asn Leu Glu Ile

220

His Thr Asp Asp Phe

240

Gln Val His Gln Ala

aatccaaacc
cgatcaatgce
tgcgaggcga
gtacaaaatt
aaactccatt
tgcaagatta
tttatgccgt
aaaccagacc
aaaatgttaa
ttcccggatt
atctgcaatt
tgccgcacac

accaagctga

255

tgcggttgcee
actcatgctt
tatggggctt
ctaccagatc
tgcggttact
caatcaatta
aaagctgacc
ttatccgcag
gggaaccctg
ccatctccac
tgacaacgcg
agatgatttt

gtcagaaaga
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120

180

240
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360

420

480

540

600

660

720

780

783
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<213>

<220>
<223>

<400>

trinh tu

Ciu tric

5

Val Arg Ser

1

Ile

Ala

Ala

Asn

65

Leu

Gly

Gly

Thr

Asp

145

Asn

Ala

Val

Leu

Phe

Thr

Ala

50

Ala

Lys

Glu

Lys

Thr

130

Tyr

Val

Arg

Thr

Ile
210

Thr

Val

35

Asn

Leu

Leu

Met

Leu

115

His

Asn

Phe

Thr

Lys

195

Gly

Lys

Met

20

Pro

Pro

Met

Arg

Ile

100

Ser

Phe

Gln

Tyr

Val

180

Lys

Phe

nhédn tao

téng hop

Lys

Ala

Ala

Ala

Leu

Gly

Gln

Glu

Glu

Leu

Ala

165

Pro

Gln

Tyr

Leu

Phe

Pro

Pro

Gly

Asp

Met

Leu

Pro

Thr

150

Val

Lys

Ser

Thr

Trp

Ser

Pro

Lys

55

Gln

Met

Gly

Pro

Lys

135

Lys

Lys

Gln

Glu

Pro
215

Ile

Asn

Ala

40

Asn

Phe

Gly

Thr

Glu

120

Glu

Met

Leu

Thr

Phe

200

Asn
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Ser

Met

25

Lys

Val

Glu

Leu

Lys

105

Ser

Lys

Leu

Thr

Arg

185

Glu

Tyr

Leu

10

Ser

Gln

Leu

Gly

Gly

Phe

Val

Thr

Glu

Gly

170

Pro

Phe

Ala

Leu

Ala

Glu

Phe

Asp

75

Thr

Tyr

Lys

Thr

Glu

155

Thr

Tyr

Lys

Ala

Phe

Gln

Ser

Gln

60

Leu

Ile

Gln

Thr

Leu

140

Lys

Phe

Pro

Asn

Ala
220

Ala

Ala

Lys

45

Tyr

Thr

Asn

Ile

Pro

125

Thr

Phe

Lys

Gln

Val

205

Leu

Leu

Ala

30

Pro

Ser

Leu

Asp

Asp

110

Phe

Asn

Glu

Met

Leu

190

Lys

Asn

Thr

15

Thr

Ala

Thr

Lys

Leu

95

Ser

Ala

Val

Asn

Val

175

Thr

Gly

Val

Leu

Thr

Val

Ile

Asp

80

Asp

Thr

Val

Gln

Lys

160

Lys

Glu

Thr

Pro
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Gly Phe His

225

Val Leu Asn

His Glu Phe

Thr
275

Asp Leu

Arg Lys

290

<210> 6

<211> 873
<212> ADN
<213>

<220>
<223>

<400> 6
gtgagaagca

gcgttcagceca
aagcaggaat
tactcaacga
ctgaagctgc
cagatgggta
agtgtgaaaa
accaatgtgce
aacgtctttt
ccaaaacaaa
gaatttaaaa
ctgaatgttc
gtattaaatc
gttcaattgc

caagtacacc

<210> 7

Leu His

Phe

Ile Thr

230

Gln
245

Leu

Asp Val

260

Gln Val

aaaaattgtg
acatgagcgc
ccaaacctgc
tcaatgcact
gaggcgatat
caaaattcta
ctccatttgce
aagattacaa
atgccgtaaa
ccagacctta
atgttaaggg
ccggattcca
tgcaatttga
cgcacacaga

aagctgagtc

Phe

Gln

Thr

Asp Asn

Leu Pro

Thr Ser

280

trinh tyu nhédn tao

Ciu truc tdéng hop

gatcagcttg
gcaggctgct
ggttgccgcet
catgcttgga
ggggcttggt
ccagatcgac
ggttactaca
tcaattaaca
gctgaccggt
tccgecagcetg
aaccctgatt
tctccactte
caacgcgaat
tgattttgcc

agaaagaaaa

Ala

52854

Glu Asp Lys

235

Asn Leu
250

His
265

Thr Asp

Gln Val His

ttgtttgcgt
acaacggcta
aatccggcac
cagtttgaag
gcaatcaatg
agcaccggaa
catttcgagc
aaaatgcttg
acttttaaga
actgaagtaa
ggcttctata
atcacagagg
ctggaaattt
cactctgatc

taa

Thr Ser Gly

Glu Ile

Ser

Ala
270

Asp Phe

Gln Ala
285

Glu

taacgttaat
ctgtaccagc
caaaaaatgt
gggacttgac
atctcgatgg
aattatcgga
cgaaagaaaa
aggagaaatt
tggtaaaggc
ccaaaaaaca
cgccaaatta
ataaaacaag
ctccgatcca

tgacacaagt

His
240

Gly

Pro Ile

255

His Ser

Ser Glu

ctttacgatg
accacctgcc
actgtttcaa
tttgaaagac
agagatgatt
gctgccagaa
aactacatta
tgaaaacaag
tagaacagtt
atccgagttt
tgcagcagcc
tggcggacac
tgagtttgat

tactactagc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

873
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<211>
<212>
<213>

<220>
<223>

<400>

290
PRT

trinh tu

Céu truc

7

Val Arg Ser

1

Ile

Ala

Ala

Asn

65

Leu

Gly

Gly

Thr

Asp

145

Asn

Ala

Val

Leu

Phe

Thr

Ala

50

Ala

Lys

Glu

Lys

Thr

130

Tyr

Val

Arg

Thr

Ile

Thr

Val

35

Asn

Leu

Leu

Met

Leu

115

His

Asn

Phe

Thr

Lys

195

Gly

Lys
Met
20

Pro
Pro
Met
Arg
Ile
100
Ser
Phe
Gln
Tyr
Val
180

Lys

Phe

nhdn tao

tdng hop

Lys

Ala

Ala

Ala

Leu

Gly

85

Gln

Glu

Glu

Leu

Ala

165

Pro

Gln

Tyr

Leu

Phe

Pro

Pro

Gly

70

Asp

Met

Leu

Pro

Thr

150

Val

Lys

Ser

Thr

Trp

Ser

Pro

Lys

55

Gln

Met

Gly

Pro

Lys

135

Lys

Lys

Gln

Glu

Pro

Ile

Asn

Ala

40

Asn

Phe

Gly

Thr

Glu

120

Glu

Met

Leu

Thr

Phe

200

Asn
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Ser

Met

25

Lys

Val

Glu

Leu

Lys

105

Ser

Lys

Leu

Thr

Arg
185

Glu

Tyr

Leu

10

Ser

Gln

Leu

Gly

Gly

Phe

Val

Thr

Glu

Gly

170

Pro

Phe

Ala

Leu

Ala

Glu

Phe

Asp

75

Ala

Tyr

Lys

Thr

Glu

155

Thr

Tyr

Lys

Ala

Phe

Gln

Ser

Gln

60

Leu

Ile

Gln

Thr

Leu

140

Lys

Phe

Pro

Asn

Ala

Ala

Ala

Lys

45

Tyr

Thr

Asn

Ile

Pro

125

Thr

Phe

Lys

Gln

Val

205

Leu

Leu

Ala

30

Pro

Ser

Leu

Asp

Asp

110

Phe

Asn

Glu

Met

Leu

190

Lys

Asn

Thr

15

Thr

Ala

Thr

Lys

Leu

95

Ser

Ala

Val

Asn

Val

175

Thr

Gly

Val

Leu

Thr

Val

Ile

Asp

80

Asp

Thr

Val

Gln

Lys

160

Lys

Glu

Thr

Pro
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Gly

225

Val

His

Asp

Arg

210

Phe

Leu

Glu

Leu

Lys
290

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

<220>
<223>

<400>

Ala
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