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Linh vire k§ thuit dwoc dé cap

Sang ché dé cap dén phwong phap 1am tang hoat tinh va/hodc d 6n dinh cua
enzym axetolactat decarboxylaza (ALDC), va moi trudng 1€n men va/hodc moi trudng
U chin bia va/hodc rugu vang va/hodc ruou tdo vd/hodc rugu 1€ va/hodc rugu xa-ké

chira ché phdm chira enzym ALDC nay.

thilt ntia adng ohA

Myl ¢ 1, & T
1 ifin (Fang Ky titidat Cua Sang Cii

>

Diaxetyl doi khi 13 san phim phu khong mong mudn ciia cic quy trinh 1én men
cac chét chua hydrat cacbon, vi du hém rugu hodc nudc nho. Sy tao thanh diaxetyl 1a
bét lgi nhit vi n6 c6 mui manh va kho chiu va trong truong hop san xuét bia, ngay ca
hrong nhé cta diaxetyl nim trong khoang tir khoang 0,10 dén 0,15 mg/lit ciing c6 anh
huéng khong t6t dén hwong va vi ctia bia. Trong qué trinh G chin bia, diaxetyl duogc
chuyén hoéa thanh axetoin bdi reductaza trong céc t& bao nAm men. Axetoin chip nhan
dwoc vé huong va vi trong bia véi ndng d6 16n hon nhidu so véi diaxetyl.

Axetolactat decarboxylaza (ALDC) ciing c¢6 thé duoc st dung 1am enzym dé
ngin ngira su tao thanh diaxetyl. o-axetolactat c6 thé dugc chuyén héa thanh axetoin
bang cach bd sung enzym ALDC trong qué trinh 1én men. Tuy nhién, ALDC c6 thé
khong On dinh & diéu kién 1én men, dic biét 1a diéu kién 1én men hém rwou c6 ham
lwong mach nha thip.

Muc dich cta sang ché 13 @& xult enzym ALDC c6 d6 6n dinh va/hodc hoat tinh
tdt hon, va, tlly v, cai thién hiéu suét cua enzym ALDC ma c6 thé dugc thu hdi tir vi

sinh vat.

Ban chit ky thuit ciia sang ché
Sang ché dé& xuat hop phan va quy trinh ding cho enzym ALDC.
Céc khia canh va phuong 4n clia hop phin va phuong phép ndy duoc néu trong

céc doan dugc danh s riéng r€ sau day.
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1. Hop phr?m ¢ chira enzym axetolactat decarboxylaza (ALDC) va k&ém, trong
d6 k&m c6 mit & ndng d6 ndm trong khoang tir khong 1 pM dén khoang 200 mM.

2. Hop phén theo muc 1, trong d6 kém c6 mit & ndng dd ndm trong khoang 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 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 khoang 100 pM dén khoang 20 mM, hodc tir khoang 250 uM dén
khoang 20 mM, hoic khoang 500 pM dén rhodng 20 mM, hodc tir khoang 1 mM dén
khoang 20 mM, hoic tir khoang 1 mM déi: hiofng 10 mM, hoic tir khoang 1 mM dén
khoang 5 mM.

3. Hop phin theo muyc bit ky néu irén, trong d6 kém c6 mit & ndéng d6 nim
trong khoang tir khoang 100 pM dén khoéng 10 mM.

4. Hop phén theo muc bét ky néu trén, trong d6 kém c6 mit & ndéng d6 nim
trong khoang tir khoang 1 mM dén khoang 5 mM. Hop phén theo muc bét ky néu trén,
trong d6 ty 1€ mol ctia k&m so véi enzym ALDC cao hon 1; hodc 2:1 hodc 16n hon;
hodc 10:1 hodc 16n hon; hodc 20:1 hodc I6n.-hon;-hodc 30:1 hodc 16n hon; hodc 60:1
hoac 16n hon.

5. Hop phin theo muc bét ky néu. t:én, trong d6 enzym ALDC la din xudit
ALDC.

6. Hop phén theo muc 5, trong d6 din xuit ALDC 13 enzym ALDC duge xit Iy
bang glutaraldehyt.

7. Hop phén theo muc 6, trong d6 enzym ALDC duoc xit Iy bing glutaraldehyt
& ndng do twong tmg v6i tir khoang 0,1 dén khoéng 5 g glutaraldehyt cho mdi gam
enzym ALDC tinh khiét.

8. Hop phén theo muc bét ky néu trén, trong d6 hoat tinh ctia enzym ALDC
nam trong khoang tir 950 dén 2500 don vi cho mdi mg protein.

9. Hop phén theo muc bat ky néu trén, trong d6 hoat tinh ctia enzym ALDC
nim trong khoang tir 1000 dén 2500 don vi cho mdi mg protein.

10. Hop phan theo muc bit ky néu trén con c6 chira it nhét mot enzym hoic din
xuét enzym bd sung dugce chon tr nhém bao gE“)m axetolactat reductoisomeraza,
axetolactat isomeraza, amylaza, glucoamylaza, hemixenlulaza, xenlulaza, glucanaza,

pullulanaza, isoamylaza, endo-glucanaza va enzym tiép c4n thily phan beta-glucan c6
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lién quan, xylanaza, enzym tiép c4n xylanaza (vi du, arabinofuranosidaza, esteraza axit
ferulic, va xylan axetyl esteraza) va proteaza.

11. Hop phin theo muc bit ky néu trén, trong d6 enzym ALDC 1a tir
Lactobacillus casei, Brevibacterium acetylicum, Lactococcus lactis, Leuconostoc
lactis, Enterobacter aerogenes, Bacillus subtilis, Bacillus brevis, Lactococcus lactis
DX hoac Bacillus licheniformis.

12. Hop phén theo muc bat ky néu trén, trong d6 enzym ALDC la tir Bacillus
brevis hoac Bacillus licheniformis.

13. Hop phan theo muc bét ky néu trén, trong d6 enzym ALDC c6 trinh ty axit
amin c6 do ddng nhét it nhit 80% véi trinh tw bit ky dugc chon tir SEQ ID NO: 2,
SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7 va SEQ ID NO: 8 hodc méanh chiic
ning bat ky ctia no.

14. St dung Hop phin theo muc bit ky néu trén trong qua trinh 1én men (nhu
1én men bia va/hodc rugu vang va/hodc rugu tdo va/hodc rugu 1€ va/hodc rugu xa-keé).

15. Phuong phap lam ting hoat tinh va/hodc do bn dinh cta enzym ALDC bao
gbm bd sung kém & ndng d6 ndm trong khoang tir khoang 1 pM dén khoang 200 mM.
Phuong phap theo doan 15 dé 1am tang hoat tinh va/hoic d on dinh ctia enzym ALDC
trong hop phin ¢6 chira ALDC trong d6 phuong phép niy bao gdm budc bd sung kém
vao hop phin sao cho k&m c6 mat trong hop phin & ndng dd nim trong khoang tir
khoang 1 pM dén khoang 200 mM.

16. Phuong phap theo doan 15, trong d6 k&m c¢6 mit trong hop phéan & ndng do
nim trong khoang tir khoang 1 pM dén khoang 300 pM, hodc tir khoang 6 uM dén
khoang 300 pM, hoic tir khoang 1 pM dén khoang 50 pM; hoic tir khoang 1 uM dén
khoang 25 pM, hoic tir khoang 10 pM dén khoang 150 mM, hoic 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, hodc tir khoang 25 pM dén khoang 20 mM, hoic tir khoang
25 uM dén khoang 50 pM, hodc tir khoang 100 pM dén khoang 20 mM, hoic tir
khoang 250 uM dén khoang 20 mM, hoic khoang 500 uM dén khoang 20 mM, hoic
tir khoang 1 mM dén khoang 20 mM, hodc tir khoang 1 mM dén khoang 10 mM, hoic
tir khoang 1 mM dén khoang 5 mM.

17. Phuong phap theo doan 15 hodc 16, trong d6 kém c6 mit trong hop phén &
ndng d6 nim trong khoang tir khoang 100 pM dén khoang 10 mM.
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18. Phirong phép theo doan 15 hoidc 16, trong d6 kém c6 mat trong hgp phén &
ndng d6 nim trong khoang tir khoang 1 mM dén khoang 5 mM. Phuong phép theo
doan 15 hoic 16, trong d6 ty 1€ mol cta k&a so v6i enzym ALDC cao hon 1; hodc 2:1
ho#c 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 trong hop phﬁn.

19. Phuong phap theo doan 15, trong d6 kém dugce bb sung vio mdi trudng
nudi cdy dudi dang chit bd sung trong qué trinh san xuit enzym ALDC boi té bao chu
san xuit ALDC. Phuong phép lam tidng hoat tinh va/hodc do 4n dinh cua enzym
ALDC trong méi trudng nudi ciy c6 chira té bao chi san xudt ALDC trong d6 phuong
phap nay bao gdm buéc bd sung kém viao méi trudng nudi chy dué6i dang chét bd sung
trong qué trinh san xuit enzym ALDC béi té bao chii san xuédt ALDC.

20. Phwong phap theo doan 19, trong d6 kém dugc bd sung & nbéng d6 nim
trong khoang tir 1 pM dén khoang 1 mM.

21. Phuong phap theo doan 20, trong d6 kém dugc bd sung & ndng d6 nim
trong khoang tir 25 pM dén khoang 150 pM, hodc tir khodng 60 pM dén khoang 150
pM.

22. Phuong phép theo doan bét ky trong sb cac doan 19-21, trong d6 t€ bao chu
14 té bao chu Bacillus.

23. Phuong phép theo doan 22, trong d6 té bao cha Bacillus 13 Bacillus subtilis.

24. Phuong phap theo doan 15, trong d6 kém dugc bd sung trong moi trudng
1én men va/hodc mdi trudng i chin trong qua trinh 1én men db udng (nhu 1én men bia
va/hodc rugu vang va/hodc rugu tdo va/hoac rugu 1€ va/hodc rugu xa-ké). Phuong
phap 1am ting hoat tinh va/hoic d6 6n dinh cia enzym ALDC trong mdi trudng 1én
men va/hodc mdi trudng G chin c6 chira té bao chi san xudt ALDC trong d6 phwong
phap nay bao gdm budc bd sung kém vio méi trudng 1én men va/hoic mdi trudng 0
chin trong qué trinh 1én men dd udng (nhw 1én men bia vd/hodc rwgu vang vi/hoic
rugu tdo va/hodc rugu 1€ va/hodc rugu xa-ké).

25. Phuong phap theo doan 24, trong d6 kém duoc bd sung & ndéng d6 nim
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 50 pM; hodc tir khoang 1 uM dén khoang
25 uM.
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26. Phurong phap theo doan bt ky trong sé cac doan 24, 25 va doan nay, trong
d6 kém duoc bd sung dudi dang hop phin c6 chira ALDC va k&m, trong d6 k&m c6
mit trong hop phin & ndng d6 nim trong khoang tir 1 mM dén khoang 5 mM. Phuong
phap theo doan bét ki trong s cac doan 24, 25 va doan ndy, trong d6 kém dugc b
sung dud6i dang hop phén c6 chira ALDC va kém, trong d6 ty 1& mol cia kém so véi
enzym ALDC trong hgp phén cao hon 1; hodc 2:1 hodc 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.

27. Mbi trudng nudi cdy cho té bao chi san xuét ALDC c¢6 chtra k&m & ndng do
nim trong khoang tir khoang 1 pM dén khoang 1 mM; t6t hon 12 moi truong nudi cly
nay c6 chira t& bao chi san xuit ALDC.

28. Mbi truong nudi ciy theo doan 27, ¢6 chira kém & ndng do nim trong
khoéang tir khoang 25 pM dén khoang 150 pM.

29. Moi trudng nudi ciy theo doan 27, trong d6 kém dugc bb sung & ndng do
nim trong khoang tir 60 pM dén khoang 150 pM.

30. Moi truong 1én men va/hodic mdi truong u chin bia va/hodc rugu vang
va/hodc rugu tao va/hodc rugu 1€ va/hodc rirou xa-ké ¢6 chita enzym ALDC va kém &
ndng d6 nim trong khoang tir khoang 0,1 uM dén khoang 200 mM. Moi trudng 1én
men va/hodc moi trudng U chin bia va/hodc rugu vang va/hodc rugu tdo va/hodc rugu
18 va/hodc ruou xa-ké c6 chira hop phén c6 chira enzym ALDC va ké&m trong d6 hop
phin nay cé chtta kém & ndng d nim trong khoang tir khoang 0,1 uM dén khoang
200 mM, t6t hon 13 tir 1 pM dén khoang 200 mM.

31. Moi truong 1€n men va/hodc U chin bia va/hodc rugu vang va/hodc ruou tdo
va/hodc ruogu 1€ va/hoac rwou xa-ké theo doan 30, trong d6 hop phﬁn nay c6 chira kém
& ndng d6 ndm trong khoang tir khoang 0,1 pM dén khoang 300 pM, tdt hon 14 tir 1
uM dén khoang 300 pM. Mdi truong 1én men va/hodc U chin bia va/hoic rwou vang
va/hodc ruou tdo va/hodc ruou 1€ va/hoac ruou xa-ké theo doan 30, c6 chira trong d6
hop phan nay c6 chita kém & ndng d6 nim trong khoang tir khoang 6 pM dén khoang
300 pM, hoic tir khoang 1 pM dén khoang 50 pM, hoic tir khodng 6 pM dén khoang
50 uM, hoic tir khoang 6 pM dén khoang 25 pM. Mdi truong 1én men va/hodc 1 chin
bia va/hodc ruou vang va/hodc rugu tdo va/hodc rugu 1€ va/hodc rugu xa-ké theo doan
30 va doan nay, trong d6 k&m va enzym ALDC dugc bd sung trong hop phan, trong d6

k&m c6 mit trong hop phin & ndng d6 nim trong khoang tir khoang 1 mM dén khoang
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20 mM, nhu tir 1 mM dén khoang 5 mM. Moi trudng 1én men va/hodc i chin bia
va/hodc rugu vang va/hodc rugu tao va/hodc rugu 1€ va/hodc ruou xa-ké theo doan 30
hodc doan nay, trong dé kém va enzym AI.DC dugc bb sung trong hop phan, trong d6
ty 1€ mol cia ké€m so véi enzym ALDC trong hop ph?in cao hon 1; hodc 2:1 hoic 16n
hon; hodc 10:1 hodc 16n hon; hodc 20:1 hodc 16n hon; hodc 30:1 hodc 16n hon; hodc
60:1 hodc 16m hon.

32. Méi trudong 1én men va/hodc U chin bia va/hodc rugu vang va/hodc ruou tdo
va/hodc rugu 1& va/hodc ruou xa-ké theo doan 30 hodc 31, trong d6 hoat tinh cua
enzym ALDC nim trong khoang tir 1000 dén 2500 don vi cho mdi mg protein.

33. Moi trurong 1én men va/hodc U chin bia va/hodc rugu vang va/hodc rugu téo
vi/hodc rugu 18 va/hodc rugu xa-ké theo doan bt ky trong sb cac doan 30-32, con co
chira it nhit mot enzym hodc dan xudt enzym bd sung dugc chon tlir nhém bao gbm
axetolactat reductoisomeraza, axetolactat isomeraza, amylaza, glucoamylaza,
hemixenlulaza, xenlulaza, glucanaza, pullulanaza, isoamylaza, endo-glucanaza va
enzym tiép c4n thiy phan beta-glucan c6 lién quan, xylanaza, enzym tiép cén xylanaza
(vi du, arabinofuranosidaza, esteraza axit ferulic, va xylan axetyl esteraza) va proteaza.

34. Hop phin c6 chira enzym ALDC, trong d6 enzym ALDC nim trong khoang
tir 1000 dén 2500 don vi cho mdi mg protein.

35. Hop phin theo muc 34, trong d6 enzym ALDC 13 tir Lactobacillus casei,
Brevibacterium acetylicum, Lactococcus lactis, Leuconostoc lactis, Enterobacter
aerogenes, Bacillus subtilis, Bacillus brevis, Lactococcus lactis DX, hodc Bacillus
licheniformis.

36. Hop phin theo muc 34, trong d6 enzym ALDC 1a tit Bacillus brevis hodc
Bacillus licheniformis.

37. Hop phan theo muc bét ky trong sb cac doan 34-36, trong d6 enzym ALDC
¢6 trinh ty axit amin c6 d6 dong nhét it nhit 80% vdi trinh tu bat ky duge chon tir SEQ
ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7 va SEQ ID NO: 8 hodc
manh chtrc nang bt ky cia né.

38. Hop phén theo muc bit ky trong sd céc doan 34-37, trong d6 kém c6 mit &
ndng d6 nim trong khoang tir khoang 1 uM dén khoang 200 mM, tét hon 14 tir khoang
100 pM dén khoang 200 mM. Hop phin theo muc bét ky trong sé cac doan 34-37,

trong d6 ty 16 mol ctia kém so v6i enzym ALDC trong hop phan cao hon 1; hoic 2:1
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hodc 16n hon; hodc 10:1 hodc I6n hon; hodc 20:1 hodic 16n hon; hodc 30:1 hodc 16n
hon; hodc 60:1 hoac 16n hon.

39. Phuong phép san xuét bia va/hodic rugu vang va‘hodc rugu tdo va/hodc rugu
16 va/hodic rugu xa-ké bao gdm b sung enzym ALDC va k&m trong qué trinh san xuét
bia va/hoic rugu vang va/hoic ruou tdo va/hodc ruou I€ va/hodc rugu xa-ke, trong d6
kém c6 mit & ndng d6 nim trong khoang tir khoang 0,1 pM dén khoang 300 pM, tbt
hon 13 tr 1 pM dén khoang 300 pM. Phwong phép theo doan 39 dé san xuét bia
va/hodc rugu vang va/hodc rugu tdo va/hede rugu 1€ va/hodc rugu xa-ké bao gbdm bd
sung enzym ALDC va b sung kém vio mdi trudng (nhu méi trudng 1én men va/hoic
méi truong G chin) cho bia va/hodc rugu vang va/hodc rugu tdo va/hodc rugu 1€

va/hodc rugu xa-ké trong qua trinh san xuat bia va/hodc rugu vang va/hodc ruou téo

J
ndng d6 nim trong khoang tir khoang 0,1 uM dén khoang 300 uM, nhu tir khoang 6
uM dén khoang 300 pM.

40. Phuong phap theo doan 39, trong d6 kém c6 mit trong moi truong nay &
ndng dd nim trong khoang tir khoang 0,1 1M dén khoang 50 pM. Phuong phép theo
doan 39, trong d6 kém c6 mat trong moi trudng nay & ndng dd nim trong khoang tir
khoang 6 pM dén khoang 300 pM, hodc tir 1 uM dén khoang 50 pM, hoic tir khoang
6 uM dén khoang 50 pM, hoic tir khoang 6 pM dén khoang 25 uM.

41. Phuong phép theo doan 39, trong d6 kém va enzym ALDC dugc bd sung
trong hop phan, trong d6 kém c6é mit trong hop phin & ndng do nim trong khoang tir
khoang 1 mM dén khoang 5 mM. Phwong phép theo doan 39, trong d6 kém va enzym
ALDC duoc bd sung trong hop phin, trong d6 ty 18 mol ctia kém so v6éi enzym ALDC
trong hop ph?m cao hon 1; hodc 2:1 hodc 16n hon; hoac 10:1 hodc 16n hon; hodc 20:1
hoac 16n hon; hodc 30:1 hodc 16n hon; hodc 60:1 hoac 16n hon. Phuwong phép san xuAt
bia va/hodc rugu vang va/hodc rugu tdo va/hodc rugu lé va/hode rugu xa-ké bao gém
bd sung hop phin c6 chita enzym ALDC va k&m vio mdi truong (nhu mdi trudng 1én
men va/hodc mdi truong U chin) cho bia va/hodc rugu vang va/hodc rugu tdo va/hodc
rugu 1€ va/hodc rugu xa-ké trong qué trinh san xuét bia va/hoic rugu vang va/hodc
ruou tdo va’hodc ruou I€ va/hodc ruou xa-ké nay trong d6 (i) kém c6 madt trong hgp
phdn & ndng d6 ndm trong khoang tir khodng 1uM dén khoang 200mM, tét hon 1a
khoang 1 mM dén khoang 5 mM; hodc (ii) ty 1& mol ctia kém so vé6i enzym ALDC
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trong hop phén cao hon 1; hodc 2:1 hodc 16n hon; hodc 10:1 hodc 16n hon; hodc 20:1
hodc 16n hon; hoac 30:1 hodc 16n hon; hodc 60:1 hodc 16n hon.

42. Phuong phép theo doan bt ky trong sb cic doan 39-41, trong d6 enzym
ALDC va kém duogc bd sung trong qué trinh 1én men ho#ic qué trinh 1 chin.

43. Phuong phép theo doan bét ky trong sd cac doan 39-42, trong d6 enzym
ALDC duoc bd sung & ndng d6 nim trong khoang tir khoang 0,5 g dén khoang 10 g
cho mdi hectolit cia men bia vd/hodc rugu vang va’hodc rugu tdo va/hodc rugu 1é
va/hoac rugu xa-keé.

44. Phuong phép theo doan bét ky trong sb cac doan 39-43, trong d6 enzym
ALDC dugc bd sung & ndng d6 nim trong khoang tir khoang 1 g dén khoang 5 g cho
mdi hectolit cia men bia vd/hodic rugu vang va/hodic rugu tdo va/hodc rugu 1€ va/hodc
rueou xa-keé.

45. Phwong phép theo doan bt ki trong sb cac doan 39-44, trong d6 hoat tinh
ctia enzym ALDC nam trong khoang tir 1000 dén 2500 don vi cho mdi mg protein.

46. Phuong phép theo doan bét ky trong sb cac doan 39-45, trong d6 enzym
ALDC l1a t Lactobacillus casei, Brevibacterium acetylicum, Lactococcus lactis,
Leuconostoc lactis, Enterobacter aerogenes, Bacillus subtilis, Bacillus brevis,
Lactococcus lactis DX, hoac Bacillus licheniformis.

47. Phuong phép theo doan bat ky trong s6 cic doan 39-45, trong d6 enzym
ALDC la tir Bacillus brevis hodc Bacillus licheniformis.

48. Phuong phéap theo doan bét ky trong s6 cac doan 39-45, trong d6 enzym
ALDC c6 trinh tu axit amin c6 dd déng nhét it nhit 80% véi trinh tu bt ky duogc chon
tr SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7 va SEQ ID NO: 8
hodic manh chirc ning bt ky cta né.

49. Phuong phép l1am ting hoat tinh va/hozic do 6n dinh ctia enzym ALDC bao
gdm bd sung ion kim loai & ndng d6 nim trong khoang tir khoang 1 uM dén khoang
200 mM, tét hon 13 tir khoang 100 pM dén khoang 200 mM. Phuong phap theo doan
49 dé 1am ting hoat tinh va/hodic d6 én dinh ctia enzym ALDC trong hop phén c6 chira
ALDC, trong d6 phuong phép nay bao gdm buéc b sung ion kim loai vao hop phan &
ndng d6 nim trong khoang tir khoang 1 pM dén khoang 200 mM, 6t hon 13 tir khoang
100 pM dén khoang 200 mM.
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50. Phuong phéap theo doan 49, trong d6 ban kinh nguyén tir ddi v6i ion kim
loai ndm trong khoang tir khoang 140 pm dén khoang 165 pm.

51. Phuong phap theo doan 50, trong d6 ban kinh nguyén tir d6i voi ion kim
loai nim trong khoang tir khoang 140 pm dén khoang 150 pm.

52. Phuong phap theo doan 51, trong d6 ban kinh nguyén t d6i voi ion kim
loai nim trong khoéng tir khoang 142 pm dén khoang 146 pm.

53. Phuong phap theo doan 49, trong d6 ion kim loai dugc chon tir nhém bao
gém Zn2+, Mg2+, Mn2+, C02+, Cu2+, Ca2+, Ba?* va Fe*" va hén hop cua chung.

54. Phuong phép theo doan 53, trong do6 ion kim loai dugc chon tir nhém bao
gém Zn2+, Mn2+, va Co*",

55. Phuong phép theo doan 54, trong d6 ion kim loai 1 Zn*".

7 7
...... A

56. Phuong phap theo doan bat ky trong s6 cac doan 49-55, trong d6 enzym
ALDC la tr Lactobacillus casei, Brevibacterium acetylicum, Lactococcus lactis,
Leuconostoc lactis, Enterobacter aerogenes, Bacillus subtilis, Bacillus brevis,
Lactococcus lactis DX, hodc Bacillus licheniformis.

57. Phuong phép theo doan bit ky trong sb cac doan 49-55, trong d6 enzym
ALDC 1a tit Bacillus brevis hodc Bacillus licheniformis.

58. Phuong phép theo doan bét ky trong sé cac doan 49-55, trong d6 enzym
ALDC c¢6 trinh tu axit amin ¢6 do d@)ng nhét it nhit 80% véi trinh tu bat ky dugc chon
t SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7 va SEQ ID NO: 8
hoic méanh chirc ning bit ky ciia né.

59. Hop phén c6 chira enzym axetolactat decarboxylaza (ALDC) va ion kim
loai, trong d6 ion kim loai c6 mat & ndng dd nam trong khoang tir khoang 1 pM dén
khoang 200 mM, t6t hon 13 tir khoang 100 pM dén khoang 200 mM.

60. Hop phin theo muc 59, trong d6 ban kinh nguyén tir d8i véi ion kim loai
nim trong khoang tir khoang 140 pm dén khoang 165 pm.

61. Hop phén theo muc 59, trong d6 ban kinh nguyén tir dbi véi ion kim loai
nam trong khoang tir khoang 140 pm dén khoang 150 pm.

62. Hop phén theo muc 61, trong d6 ban kinh nguyén tr dbi véi ion kim loai
nam trong khoang tir khoang 142 pm dén khoang 146 pm.

63. Hop phan theo muc 59, trong d6 ion kim loai dwoc chon tir nhém bao gdm

2+ 2+ 2+ 2+ + 5 3 hA ? ;
Zn**, Mg**, Mn**, Co**, Cu**, Ca®*, Ba** va Fe*" va hdn hop cua chung.
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64. Hop phan theo muc 63, trong d6 ion kim loai dwgc chon tir nhém bao gbm
Zn2+, Mn2+, va Co*,

65. Hop phén theo muc 64, trong d6 ion kim loai la Zn**.

66. Phuong phap phan hily axetolactat bao gdm bude xtt Iy co chét bang enzym
ALDC va ion kim loai, trong d6 ion kim loai ¢6 mit & ndng d6 nim trong khoang tir
khoang 1 pM dén khoang 200 mM. Phuong phép theo doan 66 dé phan huy
axetolactat bao gdm buéc xir Iy co chit bing hop phan ¢6 chtra enzym ALDC va ion
kim loai sao cho ion kim loai ¢6 mit trong hgp phin & ndng dd nim trong khoang tir
khoang 1 pM dén khoang 200 mM. Tét hon, 12 co chit néu trén 12 co chét chira hydrat
cacbon nhu hém rugu hodc nude trai ciy. Tét hon 13, co chét néu trén 1 moi trudng
1én men va/hodc moi trudng 1 chin.

67. Phuong phap theo doan 66, trong d6 ion kim loai c6 mét trong hop phan &
ndng d6 nim trong khoang tir khoang 10 pM dén khoang 150 mM, hoc tir khoang 20
uM dén khoang 120 mM, hodc tir khoang 25 pM dén khoang 100 mM, hoic tir khoang
25 uM dén khoang 50 mM, hoic tir khoang 25 uM dén khoiang 20 mM, hoic tur
khoang 100 pM dén khoang 20 mM, hoic tir khoang 250 uM dén khoing 20 mM,
hodc tir khoang 1 mM dén khoang 20 mM, hoic tir khoang 1 mM dén khoang 5 mM.

68. Phuong phap theo doan 66, trong do6 ion kim loai c6 mét trong co chét néu
trén (nhu moi trudng 1én men va/hodic moi trudng G chin) & ndng d6 nam trong khoang
tir khoang 1 pM dén khoang 500 uM, hoc tir khoang 1 pM dén khoang 300 pM, hoic
tir khoang 6 pM dén khoang 300 uM, hoic tir khoang 1 pM dén khoang 100 uM, hodc
tir khoang 1 pM dén khoang 50 uM, hoic tir khoang 1 pM dén khoang 25 uM, hoic tir
khoang 6 pM dén khoang 50 pM, hoic tir khoang 6 uM dén khoang 25 uM, hoic tir
khoang 25 pM dén khoang 50 uM.

69. Phuong phép theo doan 66, trong do6 ion kim loai va ALDC dugc bd sung
trong hop phén, trong d6 ion kim loai ndy c6 mit trong hop phan & néng d6 nim trong
khoang tir khoang 1 mM dén khoang 5 mM. Phuong phép theo doan 66, trong d6 ion
kim loai va ALDC duoc bd sung trong hop phé‘ln, trong do6 ty 1€ mol cua ion kim loai
so v6i enzym ALDC trong hop phan cao hon 1; hodc 2:1 hodc 16n hon; hodc 10:1 hodc

16n hon; hodc 20:1 hodc 16n hon; hodc 30:1 hodc 16n hon; hodc 60:1 hodc 1én hon.
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70. Phuong phap theo doan bét ky trong sb cic doan 66-69, trong d6 ion kim
loai duge chon tr nhém bao gdm Zn*", Mg®', Mn**, Co*, Cu**, Ca®", Ba®* va Fe** va
hdn hop cuia chiing.

71. Phuong phap theo doan bét ky trong sb cac doan 66-70, trong d6 ion kim
loai dugc chon tir nhém bao gdm Zn*, Mn**, va Co*".

72. Phuong phép theo doan bét ky trong sb cac doan 66-71, trong d6 ion kim
loai 1a Zn™".

73. Phuong phap theo doan bat ki trong sb cac doan 66-72, trong d6 co chét
duogc xir ly trong qua trinh 1én men ho#c qué trinh U chin bia va/hodc rugu vang
va/hodc rugu tdo va/hodc rugu 1€ va/hodc rugu xa-ke.

74. Phuong phéap theo doan bét ky trong sd cac doan 66-72, trong d6 enzym
ALDC 13 tir Lactobacillus casei, Brevibacterium acetylicum, Laciococcus lactis,
Leuconostoc lactis, Enterobacter aerogenes, Bacillus subtilis, Bacillus brevis,
Lactococcus lactis DX, hodc Bacillus licheniformis.

75. Phuong phap theo doan bit ky trong sb cac doan 66-72, trong d6 enzym
ALDC 1a tir Bacillus brevis hodc Bacillus licheniformis.

76. Phuong phép theo doan bit ky trong sb cic doan 66-72, trong d6 enzym
ALDC c6 trinh tu axit amin ¢6 do déng nhét it nhit 80% véi trinh tu bét ky dugc chon
tr SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7 va SEQ ID NO: 8
hodc méanh chirc nang bit ky ctia né.

MO ta vin tit cac hinh vé

Céc dic diém va wu diém cia sang ché s& duoc hiéu r6 hon bing cach tham
khéo phan mé ta chi tiét sau ddy, phan mé ta chi tiét nay dua ra cac phuong 4n minh
hoa, trong d6 cac nguyén 1y ctia sang ché dwgc st dung, va c4c hinh vé& kém theo:

Hinh 1 thé hién ban dd plasmit ciia alrA(CB)RIHI-aldB @ biéu hién
Axetolactat Decarboxylaza, aldB

Hinh 2 thé hién db thi m6 t hoat tinh ciia ALDC d6i v6i 0 mM kém so v6i
ndng d6 ctia k&m tinh bang mM.

Hinh 3 thé hién SDS-PAGE vdi cdc mau aldB chta cac ndng d6 khac nhau cia
ZnSO,. Gel A - Lan 1) Chét chi thi khdi lvong phén tir; Lan 2-7) BSA chuén; Lan 8-9)
AldB v6i 0 mM ZnSOy; Lan 10-11) AldB v6i 0,25 mM ZnSOy; Lan 12-13) AldB véi
0,5 mM ZnSO,; Lan 14-15) AldB véi 1,0 mM ZnSOy4; Lan 16-17) AldB véi 2 mM
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ZnS0y; Lan 18-19) AldB véi 5 mM ZnSOy; Lan 20-21) AldB véi 7,5 mM ZnSOy4; Lan
22-23) AldB v6i 10 mM ZnSO, va Lan 24-25) AldB véi 20 mM ZnSO,. Gel B - Lan
1) Chét chi thi khéi lwong phan tir; Lan 2-7) BSA chuin; Lan 8-11) AldB véi 0 mM
ZnSQOy; Lan 12-15) AldB v6i 20 mM ZnSO,; Lan 16-17) AldB véi 40 mM ZnSOy;
Lan 18-19) AldB v6i 60 mM ZnSO,; Lan 20-21) AldB véi 80 mM ZnSOy; Lan 22-23)
AldB v6i 100 mM ZnSO, and Lan 24-25) AldB véi 120 mM ZnSO,.

Hinh 4 thé hién SDS-PAGE véi su tinh ché aldB dwoc san xuit trong B.
subtilis. Lan 1) men aldB tho 2-3) aldB dugc tinh ché tir Source 15Q. Chét chi thi khéi
lwong phan tir dugc thé hién & bén trai va & gitta 1an 1 va 2.

Hinh 5 thé hién su gia ting diketon ké c4n (VDK) trong qud trinh 1én men dya
trén mach nha trong sy c6 mét hodc khong c6 mit cua bién thé enzym aldB 0,03 U/ml
hém rugu vdi hoat tinh riéng khac nhau: A) 919 U/mg, B) 1103 U/mg va C) 1552
U/mg aldB. Sy gia ting VDK (tong cia diaxetyl va 2,3 pentandion) dugc theo ddi
trong 7 ngay 1én men & nhiét d6 14°C. Gia tri VDK trung binh dugc tinh toén tir cac
mAu ban sao va cac nhan duge thé hién dudi dang ph?m cai xen trén hinh.

Hinh 6 thé hién sy gia taing VDK trong sy ¢6 mit enzym aldB (0,04 U/mL hém
rugu) trong qué trinh 1€n men dya trén mach nha v6i cac mirc Zn** khéc nhau trong
hém rugu (xem céc nhan). Su gia ting VDK (téng cta diaxetyl va 2,3-pentandion)
dugc theo ddi trong 7 ngay 1€n men & nhiét d§ 14°C. Gia tri VDK trung binh duogc tinh
toan tir cAc mau ban sao va cac nhan dugc thé hién duéi dang phan cai xen trén hinh.
MO ta chi tiét sing ché

Sang ché d& xuit phwong phap, hop phin, thiét bi va bo kit c6 chta enzym
ALDC c¢6 d 6n dinh va/hodc hoat tinh t6t hon, va, ty ¥, cai thién hiéu sut clia
enzym ALDC ma c6 thé dugc thu hi tir vi sinh vét. Theo mot sb phuong an, sang ché
d& xuét phwong phép, thiét bi, hop phin va bd kit dé sir dung ion kim loai @& lam ting
d6 dn dinh va/hodc hoat tinh, va, tuy y, con co thé dugc st dung dé thu héi cac enzym
(vi dy enzym ALDC) tir vi sinh vat véi hiéu suét dugc cai thién.

Trir khi dugc quy dinh khac di, tat ca cac thuét ngit khoa hoc va k¥ thuat duge
sir dung & ddy c6 nghia gidng nhu duge hidu thong thuong boi 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
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Perennial, NY (1991) cung cip cho ngudi c6 hiéu biét trung binh tong linh vuc k§
thuét nay cubn tir dién chung vé nhiéu thuat ngit duge st dyng trong ban md ta nay.

Sang ché khong bi gi6i han béi cac phurong phép va vat liéu néu lam vi du boc
16 trong ban mo ta nay, va phuong phap va vat li¢u bét ky twong tu hoic tuong duong
v6i phwong phap va vat lidu mo ta trong ban md ta ndy c6 thé duge sir dung trong thyc
hanh hoic thir nghiém céc phwong 4n ciia sing ché. Cac khoang gia tri s6 bao gdm ca
cac s x4c dinh khoang nay. Trir khi duge quy dinh khac di, trinh ty axit nucleic bét ky
dwoc viét tir trai sang phai theo huéng tir 5' dén 3'; trinh tyr axit amin duoc viét tir trai
sang phai theo huéng amino dén carboxy, mét cach twong tng.

Céac d& muc dugc dua ra & ddy khong phai 14 su gi6i han cic khia canh hoc
phuong 4n khéac nhau ctia sang ché, cac khia canh hoic phuong 4n nay c6 thé c6 dugc

~

nho su tham chiéu dén toan b ban mo ta. Do d6, cac thuit ngit dugc dinh nghia
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dudi day dugc xac dinh mot cach diy du hon nho sy tham chiéu dén toan b

9

ta.

Can phai luu ¥ ring nhu duge st dung trong ban mo ta ndy va trong cc diém
yéu cu bao hd dinh kém, céc dang s6 it "mot" bao gém ca tham chiéu s6 nhiéu trir khi
duoc néu khac di. Do d6, vi du, vién din dén "proteaza" bao gbdbm nhidu enzym nhu
vy va vién din dén "thtc dn" bao gdm vién din dén mét hodc nhidu thic dn va céc
dang twong duong ciia né da biét voi ngudi ¢6 hiu biét trung binh vé linh vuc k¥ thuat
nay, va van van.

Céc tai liéu cong bd duge ban luin & day duge dua ra chi vi céc tai lidu nay
duoc boc 16 trude ngay ndp don cia don sang ché nay. Khong ¢ gi & day duge hidu 13
sy thira nhan ring céc tai liéu cong bd nay cdu thanh tinh trang k§ thuat d6i véi céc
diém yéu cau bao ho dinh kém.

T4t c4 cAc patent va tai liéu cong bd vién din & diy déu dugc dua vao ban mo ta
nay bing cach vién dan.

ALDC

Theo mdt sb khia canh, sang ché dé xuit enzym ALDC c6 do dn dinh va/hoic
hoat tinh tdt hon, va, tuy y, cai thién hi¢u suét cta enzym ALDC ma cé thé dugc thu
hdi tir vi sinh vAt. C4c thuat ngit "d6 dn dinh t&t hon" va "d6 én dinh dwgc lam ting"
nhu dugce st dung trong ban mo ta nay chi enzym ALDC ma hoat tinh ALDC cta n6

dugc duy tri trong khoang thoi gian dai hon khi c6 mat ion kim loai (nhu Zn*") khi so
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v6i hoat tinh ALDC ciia enzym khi khong c¢6 ion kim loai. Céc thuét ngit "hoat tinh t6t
hon" va "hoat tinh ting" nhu dugce st dung trong ban mo ta nay chi enzym ALDC c6
hoat tinh ALDC ting khi ¢c6 mat ion kim loai (nhu Zn2+) khi so v6i hoat tinh ALDC
cia enzym khi khong c6 ion kim loai.. Thuit ngit "dugc cai thién" lién quan dén hiéu
sudt ctia enzym ALDC chi su ting hoat tinh ALDC dugc san xuét béi vi sinh vat chu
trong s ¢6 mit ion kim loai (nhu Zn**) so véi hoat tinh ALDC duge san xut béi vi
sinh vét chi khi khéng c6 ion kim loai. Khong bi rang budc boi ly thuyét, ion kim loai
(nhu Zn™") ¢6 thé dugc bd sung trong va/hoic sau qué trinh nuoi chy (vi du san xuét
ALDC) dé 1am tang do 6n dinh va/hoic 1am tang hoat tinh va/hodc dé 1am tdng hi¢u
suét cua enzym ALDC. Céc thuét ngit "t€ bao chu", "vi sinh vat chu", "ching" va "vi
sinh vat" c6 thé duoc sit dung thay thé 13n nhau trong ban mé ta ny.

Axetolactat decarboxylaza (ALDC) 1a enzym thudc ho carboxy lyaza, chiu
trach nhiém phén cit lién két cacbon-cacbon. Axetolactat decarboxylaza xuc tac su
bién ddi 2-axetolactat (con duogc biét 13 2-hydroxy-2-metyl-3-oxobutanoat) thanh 2-
axetoin va giai phong CO,. Cac thuét nglt "ALDC" va "enzym ALDC" ¢6 thé dugc sir
dung thay thé 13n nhau trong ban mo ta ndy.

Enzym axetolactat decarboxylaza xdc tdc phan ing enzym thudc phén loai EC
4115 (hoat tinh axetolactat decarboxylaza) va ID tir khoa clia Ban dd ngit nghia gen
(GO) 1a GO: 0047605. ID tir khoa GO chi 13 ring protein bét ky, dugc dic trung 13 co
tir khoa GO c¢6 lién quan nay, mi hda enzym véi hoat tinh axetolactat decarboxylaza
xuc tac.

Cac gen axetolactat decarboxylaza khac nhau (nhu alsD hodc aldB), md hoa
enzym axetolactat decarboxylaza, 1a da biét trong linh vuc k¥ thut nay.. Gen alsD, mi
héa enzym ALDC, c6 thé thu duge tir hoic c¢6 kha ning thu duge tir Bacillus subtilis.
Gen aldB, ma héa enzym ALDC, c6 thé thu duoc tir hodc c6 kha nang thu dugce tu
Bacillus brevis. Gen alsD, ma hoa enzym ALDC, c6 thé thu dugc tir hodc c¢6 kha ning
thu dugc tir Bacillus licheniformis. S& truy cidp UNIPROT Q65E52.1 1a vi du vé
enzym ALDC. S6 truy cdp UNIPROT Q65E52.1 12 vi du vé enzym ALDC thu dugc
hodc c6 kha nang thu dugc tur Bacillus licheniformis. Vi du vé gen axetolactat
decarboxylaza bao gdm, nhung khéng gi6i han & gi|375143627|ref]YP_005006068.1|
axetolactat decarboxylaza [Niastella koreensis OR20-107;
2i|361057673|gb|AEV96664.1| axetolactat decarboxylaza [Niastella koreensis OR20-
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10]; gil218763415|gb|ACL05881.1| axetolactat decarboxylaza [Desulfatibacillum
alkenivorans AK-01]; gi|220909520|ref|[YP_002484831.1| axetolactat decarboxylaza
[Cyanothece sp. PCC 7425]; gil218782031jref]YP_002433349.1| axetolactat

decarboxylaza [Desulfatibacillum alkenivorans AK-01];
gi[213693090[ref]lYP_002323676.1| axetolactat decarboxylaza [Bifidobacterium
longum subsp. infantis ATCC 15697 = JCM 1222];

gi|189500297|ref]lYP_001959767.1]  axetolactat  decarboxylaza  [Chlorobium
phaeobacteroides BS1]; gi|189423787|ref]YP_001950964.1| axetolactat decarboxylaza
[Geobacter lovieyi SZ]; gi|172058271|ref|[YP_001814731.1] axetolactat decarboxylaza
[Exiguobacterium sibiricum 255-15]; gi|163938775|ref[YP_001643659.1| axetolactat
decarboxylaza [Bacillus weihenstephanensis KBAB4];
gi|158522304|ref[lYP_001530174.1]  axetolactat  decarboxylaza  [Desuifococcus
oleovorans Hxd3]; gi|57371670ref]YP_001479659.1] axetolactat decarboxylaza
[Serratia  proteamaculans 568]; gi|150395111jref[YP_001317786.1| axetolactat
decarboxylaza [Staphylococcus aureus subsp. aureus JHIJ;
gi|150394715|ref]YP_001317390.1| axetolactat decarboxylaza [Staphylococcus aureus
subsp. aureus JH1]; gi|146311679|ref]YP_001176753.1| axetolactat decarboxylaza
[Enterobacter sp. 638]; gi|109900061|ref]YP_663316.1| axetolactat decarboxylaza
[Pseudoalteromonas atlantica Té6c]; gil219866131|gb|ACL46470.1| axetolactat
decarboxylaza [Cyanothece sp. PCC 7425]; gi|213524551|gb]ACJ53298.1| axetolactat
decarboxylaza [Bifidobacterium longum subsp. infantis ATCC 15697 = JCM 1222];
2i|189420046|gb|ACD94444.1| axetolactat decarboxylaza [Geobacter lovieyi SZ];
gi|158511130|gb|]ABW68097.1| axetolactat decarboxylaza [Desulfococcus oleovorans
Hxd3]; gi|157323434|gb|ABV42531.1]  axetolactat  decarboxylaza [Serratia
proteamaculans 568]; gi|145318555|gb|ABP60702.1| axetolactat decarboxylaza
[Enterobacter sp. 638]; gi|1499475631gb|ABR53499.1| axetolactat decarboxylaza
[Staphylococcus aureus subsp.aureus JH1]; gi|149947167|gb|ABR53103.1| axetolactat
decarboxylaza [Staphylococcusaureus subsp. aureus JH1};
2i|163860972|gb|ABY42031.1| Axetolactat decarboxylaza [Bacillus
weihenstephanensis KBAB4]; 2i|109702342|gb|ABG42262.1| Axetolactat
decarboxylaza [Pseudoalteromonas atlantica Téc]; gi|189495738|gb|ACE04286.1]

axetolactat decarboxylaza [Chlorobium phaeobacteroides BS1];
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gi|171990792|gb|ACB61714.1| axetolactat decarboxylaza [Exiguobacterium sibiricum
255-15]; gi|223932563|ref]ZP_03624564.1 axetolactat decarboxylaza [Strepfococcus
suis  89/1591];  gil194467531|ref]ZP_03073518.1]  axetolactat  decarboxylaza
[Lactobacillus  reuteri  100-23];  gi|223898834|gb|[EEF65194.1|  acetolactate
decarboxylase  [Streptococcus  suis  89/1591];  gi|194454567|gb|EDX43464.1|

axetolactat decarboxylaza [Lactobacillus reuteri 100-23];
gi|384267135|ref|lYP_005422842.1| axetolactat decarboxylaza [Bacillus
amyloliquefaciens subsp. plantarum YAU B9601-Y2];

gi|375364037|ref]YP_005132076.1| axetolactat decarboxylaza [Bacillus
amyloliquefaciens subsp. plantarum CAU B946]; gi|34079323|ref]YP_004758694.1
axetolactat ~ decarboxylaza  [Corynebacterium  variabile  DSM  44702];
gi[336325119|ref|[YP_004605085.1] axetolactat decarboxylaza [Corynebacterium
resistens DSM 45100]; gi|148269032|ref]YP_001247975.1| axetolactat decarboxylaza
[Staphylococcus aureus subsp. aureus JHO]; gi|148268650[ref]YP_001247593.1|
axetolactat decarboxylaza [Staphylococcus aureus  subsp. aureus JHI];
gi|1485433721|ref]YP_001270742.1| axetolactat decarboxylaza [Lactobacillus reuteri
DSM 20016]; gi|380500488|emb|CCG51526.1| axetolactat decarboxylaza [Bacillus
amyloliquefaciens subsp. plantarum YAU B9601-Y2];
gi|371570031]|emb|CCF06881.1| axetolactat decarboxylaza [Bacillus
amyloliquefaciens subsp. plantarum CAU B946]; gi|340533141|gb|AEK35621.1|
axetolactat  decarboxylaza  [Corynebacterium  variabile  DSM  44702];
2i|336101101|gb]AE108921.1| axetolactat decarboxylaza [Corynebacterium resistens
DSM  45100]; 2i|148530406|gb|ABQ82405.1] axetolactat  decarboxylaza
[Lactobacillus reuteri DSM 20016]; gi|147742101|gb/ABQ50399.1| axetolactat
decarboxylaza [Staphylococcus aureus subsp. aureus JHO9];
2i|147741719|gb|ABQ50017.1| axetolactat decarboxylaza [Staphylococcus aureus
subsp. aureus JHO9]; gi|392529510|ref]ZP_10276647.1| axetolactat decarboxylaza
[Carnobacterium maltaromaticum ATCC 35586]; gi|366054074|ref]ZP_09451796.1]
axetolactat decarboxylaza [Lactobacillus suebicus KCTC 3549];
gi|339624147|ref]ZP_08659936.1| axetolactat decarboxylaza [Fructobacillus jructosus
KCTC 3544]; and gi|336393727|ref]ZP _08575126.1| axetolactat decarboxylaza
[Lactobacillus coryniformis subsp. torquens KCTC 3535]. UNIPROT Accession No.
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P23616.1 (Diderichsen et al., J Bacteriol. (1990) 172(8): 4315) 1a vi du vé enzym
ALDC. 86 truy cap UNIPROT P23616.1 12 vi du vé enzym ALDC thu dugc hodc ¢
khé ning thu dwoc tir Bacillus brevis. Mbi trinh tu c¢6 lién quan dén céc sd truy cap
trén ddy duge dua vao ban md ta nay bing cach vién dan.

Theo mot sb phuong 4n, sang ché @& cip dén enzym ALDC tir Lactobacillus
casei (Godtfredsen 1984), Brevibacterium acetylicum (Oshiro, 1989), Lactococcus
lactis (Vincent Phalip 1994), Leuconostoc lactis (O sulivan, 2001), Enterobacter
aerogenes (Blomquist, 1993), Bacillus subtilis (Renna, 1993), Bacillus brevis
(Svendsen, 1989) va Lactococcus lactis DX (Yuxing, 2014). Theo mot s6 phuong 4n,
enzym ALDC 1a tir Lactobacillus casei, Brevibacterium acetylicum, Lactococcus

lactis, Leuconostoc lactis, Enterobacter aerogenes, Bacillus subtilis, Bacillus brevis,

thu duoc tir.

Cén phai hidu ring enzym ALDC thich hop bat ky, tirc 14 ALDC dugc san xuét
tir vi sinh vat bt ky, hoat tinh ctia né tuy thude vao ion kim loai, ¢ thé dugc st dung
theo sang ché. Theo mét sd phuong an, ALDC duge st dung trong phwong phap va
hop phén dugc mo ta trong ban md ta nay 14 ALDC tir Bacillus brevis hodc Bacillus
licheniformis.

Hoat tinh ALDC ciia hop phin enzym theo sang ché dugc xac dinh béi thi
nghiém ALDC nhu dugc mo ta trong ban mo ta nay hodc thir nghiém thich hop bét ky
da biét trong linh vuc k§ thudt nay. Thir nghiém chudn duoc tién hanh & d6 pH 6,0, va
n6 c6 thé duoc thuc hién & cac gia tri d6 pH va nhiét do khac nhau d& mé ta dic diém
va dic tinh bd sung ctia enzym.

Mdt don vi hoat tinh ALDC dugc dinh nghfa 13 lwong enzym san xut 1 pmol
axetoin cho mdi phut trong cac diéu kién cia thir nghiém (vi du, pH 6,0 (ho#ic nhu
duogc chi r6) va nhiét 4o 30 °C).

Theo mot sé phwong 4n, ALDC 13 din xuét ALDC. Theo mét s§ phuong 4n,
dan xudt ALDC duoc dic trung & chd ALDC trong méi trudng chira nuéce duge xit Iy
hodc da dwgc xir 1y bang glutaraldehyt. Theo mdt s phuong an, ALDC dugce xir Iy

hodc d3 dugc xir 1y bing glutaraldehyt v6i ndng d6 twong tmg véi tir 0,1 dén 5 g
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glutaraldehyt cho mi gam protein ALDC tinh khiét, t6t hon 13 twong tng v6i tir 0,25
dén 2 g glutaraldehyt cho mdi gam protein ALDC tinh khiét.

Theo mét sb phwong 4n, enzym ALDC cé chira trinh tir axit amin c6 d6 ddng
nhét it nhét 70%, 75%, 80%, 85%, 90%, 95%, 97%, 98%, 99% hodc 100% véi SEQ
ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, hodac SEQ ID NO: 8 hodc
manh chirc nang bit ki ctia nd. Mot khia canh ctia sang ché dé cap dén enzym thé hién
hoat tinh ALDC, enzym nay c6 chira trinh ty axit amin c6 do ddng nhét it nhit 80%
v6i trinh tu bit ky duge chon tir SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 5, SEQ
ID NO: 7, SEQ ID NO: 8 hoic manh chitc ning bat ky ciia né. Theo mot s6 phuong
an, enzym ALDC dugc ma hoéa bdi trinh tu axit nucleic c6 4o ddng nhét it nhat 13
70%, 75%, 80%, 85%, 90%, 95%, 97%, 98%, 99% hodc 100% voéi SEQ ID NO: 1,
SEQ ID NO: 4, hoic SEQ ID NO: 6 hoic manh chirc nang bit ky ctia né.

Theo mot sb phwong 4n, enzym nay c6 gia tri t6i wu nhiét 4o nim trong khoang
tir 5-80 °C, nhu nim trong khoang tir 5-40 °C hodc 15-80 °C, nhu trong khoéng 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 hoic 60-80 °C. Theo mot s phuong 4n, enzym nay co gid tri tdi wu nhiét do
khoang 60 °C.

Theo mot sb phuong an, enzym c6 téng 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 s6 phuong 4n, trinh ty axit amin ciia enzym c6 it nhit mét, hai, ba,
bdn, nam, su, bay, tam, chin hodc mudi phﬁn thé axit amin so v6i trinh ty axit amin
bét ky duoc chon tir SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7,
SEQ ID NO: 8, hoic manh chirc ning bit ky ctia né.

Theo mdt sb phuong é&n, trinh tu axit amin ctiia enzym c6 tdi da mot, hai, ba,
bdn, niam, sau, bay, tdm, chin hodc mudi phén thé axit amin so v6i trinh tu axit amin
bét ky duge chon tir SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7,
SEQ ID NO: 8, hodc méanh chirc ning bit ky ctia né.

Theo mdt sb phuong an, enzym c6 chira trinh ty axit amin dugc xdc dinh béi
bét ky trong s6 SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, hodc
SEQ ID NO: 8, hoic manh chitc nang bat ky ctia né.

18

18/86



53256

Theo mot sb phuong 4n, hop phan, méi trudong va phuong phép theo sang ché
c6 chira bét ky mot hodc nhiéu enzym khac. Theo mgt sb phuong 4n, mot hodc nhiéu
enzym khdc ndy duwoc chon tir danh sich gdm axetolactat reductoisomeraza,
axetolactat isomeraza, amylaza, glucoamylaza, hemixenlulaza, xenlulaza, glucanaza,
pullulanaza, isoamylaza, endo-glucanaza va enzym tiép can thiy phan beta-glucan c6
lién quan, xylanaza, enzym tiép can xylanaza (vi du, arabinofuranosidaza, esteraza axit
ferulic, xylan axetyl esteraza) va proteaza.

Theo mdt sé phuong 4n, hop phan, méi trudng va phuong phép theo séng ché
c6 chira enzym thé hién hoat tinh ALDC, trong d6 hoat tinh ctia enzym ALDC nay
nim trong khoang tir 950 dén 2500 don vi cho mdi mg protein. Theo mot sd phuong
4n, hop phin, méi trudng va phuong phép theo sang ché c6 chira enzym thé hién hoat
tinh ALDC, trong d6 hoat tinh ctia enzym ALDC nay nam trong khoang tir 1000 dén
2500 don vi cho mdi mg protein. Theo mdt sé phuong 4n, hop phén, méi truong va
phuong phap theo sang ché c6 chira enzym thé hién hoat tinh ALDC, trong d6 hoat
tinh ciia enzym ALDC nay nidm trong khoang tir 1500 dén 2500 don vi cho mdi mg
protein. Theo mdt s6 phuong 4n, enzym thé hién hoat tinh ALDC 13 enzym c6 chira
trinh ty axit amin c¢6 do ddng nhit it nhit 80% véi trinh tw bét ky dugc chon tir SEQ
ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 8, hodc manh
chirc ning bat ky cta nd. Theo mdt s phuong 4n, enzym thé hién hoat tinh ALDC
duoc ma héa boi trinh tw axit nucleic c¢6 do ddng nhét it nhit 80% véi SEQ ID NO: 1,
SEQ ID NO: 4, SEQ ID NO: 6 hodc manh chirc ning bat ky ctia né.

Ion kim loai

Theo mot khia canh, sang ché d& xuét phuong phap va hop phan 6 chira enzym
ALDC c¢6 d6 én dinh va/hodc hoat tinh t6t hon. Theo khia canh khéc, sang ché dé xuét
phuong phap va hop phan c6 chira enzym ALDC ma ¢6 thé dugc thu hoi tir vi sinh vat
v6i hidu suat dugc cdi thién.

Ngac nhién 13, cdc tac gia sang ché da phat hién ra ring viéc xir ly hop phin
ALDC béng mot s6 ion kim loai nhét dinh & céc néng do nhéit dinh tao ra enzym
ALDC c¢6 d6 6n dinh va/hoic hoat tinh tot hon, va, ty ¥, cai thién hiéu suét cua hoat
tinh ALDC ma c6 thé dugc thu hdi tir vi sinh vat.

Theo mdt s phuong 4n, ban kinh nguyén tir d6i véi ion kim loai nim trong

khoang tir khoang 140 pm dén khoang 255 pm. Theo mot s6 phuong 4n, ban kinh
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nguyén t d6i v6i ion kim loai ndm trong khoang tir khoang 140 pm dén khoang 165
pm. Theo mdt sb phuong 4an, ban kinh nguyén tir ddi v6i ion kim loai nam trong
khoang tir khoang 140 pm dén khoang 150 pm. Theo mot s phuong 4n, ban kinh
nguyén tir dbi v6i ion kim loai ndm trong khoang tir khoang 142 pm dén khoang 146
pm.

Theo mot sb phuong an, ion kim loai dugc chon tir nhém bao gém Zn?, Mg2+,
Mn?*, Co**, Cu**, Ba?*, Ca®* va Fe** va hdn hop ctia ching. Theo mdt sb phuong an,
ion kim loai dugc chon tir nhém bao gdm Zn**, Cu®*, va Fe?*. Theo mot s6 phuong 4n,
jon kim loai dugc chon tir nhém bao gdm Zn**, Mn**, va Co®*. Theo mét s6 phuong
an, ion kim loai la Zn** hoic Mn?*". Theo mot sb phuong an, ion kim loai 1a Zn?*,

Thuét ngit "k&m" nhu duoc st dung trong ban mé ta nay cé thé thay thé 14n nhau véi

2

>

thuét ngit "Zn*"". Thu4t ngit "kim loai" nhu dugc st dung trong ban md ta ndy c6 th
thay thé 14n nhau v6i thuat ngit "ion kim loai". Thuat ngit "kim loai" nhu dugc st dung
trong ban mo ta nay c6 thé chi hop chét c6 chira kim loai dugce chon tir nhém bao gbm
k&m, magie, mangan, coban, déng, bari, canxi va sit; hop chit c¢6 chtra cac kim loai
nay 14 ngudn ion twong tmg. Thuat ngir "k&m" nhu duge st dung trong ban mé ta niy
chi hop chét c6 chira kém, cac hop chit nay la nguén ion Zn**. K&m sulfat (ZnS0O,) 1a
vi du vé& kém nhu dugc dé& cip & ddy va 13 vi du vé ngudn ion Zn**. Magie sulfat
(MgSO,) 12 vi du v& magie nhu dwoc @& cip & ddy va la vi du vé ngudn ion Mg™.
Mangan(II) sulfat (MnSOy) 14 vi du v& mangan nhu dugc dé cip & day va 1a vi du vé
ngudn ion Mn?**. Coban(I)clorua (CoCl,) 14 vi du vé& coban nhu dugc dé cap & day va
1a vi du v& ngudn ion Co*". Pdng(Il) sulphat (CuSO,) 1 vi du vé ddng nhu dugc dé
cAp & day va 1a vi du v& ngudn ion Cu**. Bari sulfat (BaSO,) 13 vi du vé bari nhu dugc
d& cap & day va 1a vi du v& ngudn ion Ba**. Canxi sulfat (CaSO,) 14 vi du vé canxi nhu
duoc dé cap & day va 1a vi du vé ngudn ion Ca*". S&t(Il) sulfat (FeSO,) 1a vi du v& sit
nhu duoc dé cap ¢ day valavidu vé ngudn ion Fe**,

Céc tac gia sang ché da phat hién ra ring ion kim loai nhu Zn**, Mn*, Co**,
Cu®*, va Fe*" lam ting d6 6n dinh cia enzym ALDC trong cic hop phan khac nhau
(xem ph'ﬁm cac Vi du), va cling cai thién hiéu sudt thu hoi tir vi sinh vét khi ion kim
loai dwoc str dung trong qué trinh san xudt enzym trong mdi trudng nudi cdy. Do do,

theo mét s6 phuong 4n, sang ché d& xuét phwong phap va hop phin 1am ting higu suét
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thu hoéi, d6 6n dinh va/hodc hoat tinh cua enzym ALDC ma sau do co thé dugc su
dung, vi du, dé san xuit san phdm 1én men nhu trong qua trinh w.

Theo mot khia canh, sang ché dé& xuét hop phén c6 chira enzym ALDC v6i do
6n dinh va/hodc hoat tinh ting.

Theo mdt s§ phuong 4an, enzym ALDC ¢6 hoat tinh riéng it nhit khoang 900
don vi cho mdi mg protein (U/mg), it nhit khoang 1000 U/mg, it nhat khoang 1500
U/mg, it nhit khoang 2000 U/mg, it nhit khoang 3000 U/mg it nhét khoing 5000
U/mg, it nhit khoang 6000 U/mg, it nht khoang 7000 U/mg, it nhit khoang 8000
U/mg, it nhat khoang 8500 U/mg, it nhit khoang 9000 U/mg, it nhit khoang 9500
U/mg, hojc it nhét khoang 10000 U/mg nhu dugc xac dinh bdi cac thir nghiém duogc
mo ta trong ban md ta nay hodc thir nghiém thich hop bt ky da biét trong linh virc k§
thuat nay. Theo mot s6 phuong 4n, enzym ALDC ¢6 hoat tinh ALDC ndm trong
khoang tir khoang 950 dén 2500 don vi cho mdi mg protein (U/mg), tt khoang 1000
dén 2500 U/mg, hodc tir khoang 1500 dén 2500 U/mg nhu duge x4c dinh boi cac thir
nghiém dugc mé ta trong ban mé ta nay hodc thir nghiém thich hop bt ky da biét
trong linh vuc k¥ thuat nay. Theo mdt sb phuong an, hop phin ALDC theo sing ché
¢6 chira enzym ALDC v6i hoat tinh ALDC it nhét khoang 900 don vi cho mdi gam
san phim, it nhit khoang 1000 U/g, it nhit khoang 1500 U/g, it nh4t khoang 2000 U/g,
it nhit khoang 3000 U/g it nhét khoang 5000 U/g, nhu it nh4t khoang 6000 U/g, nhur it
nhit khoang 7000 U/g, nhu it nhit khoang 8000 U/g, nhu it nhit khoang 8500 U/g,
nhu it nhét khoang 9000 U/g, nhu it nh4t khoang 9500 U/g, nhu it nhat khoang 10000
U/g nhu dugc x4c dinh trong cac thir nghiém dugc mo ta trong ban md ta nay hodc thir
nghiém thich hop bat ky da biét trong linh vuc k§ thuét nay. Theo mot sé phuong én,
hoat tinh ALDC khac dugc st dung, vi duy, tuy thudc vao cac yéu clu v& diéu kién va
ham luwgng axetolactat, vi du cho qué trinh 4. Theo mdt s§ phuong 4n, hgp phan
ALDC theo sang ché c¢6 chira enzym ALDC v&i hoat tinh ALDC it nh4t khoang 8000
Ulg.

Theo mét sé phuong 4n, hop phin c6 chira enzym ALDC va ion kim loai, trong
d6 ion kim loai c6 mit & ndng d6 ndm trong khoang tir khoang 0,1 uM dén khoang
200 mM, nhur tir khoang 1 pM dén khoang 200 mM, hoic tir khoang 1 uM dén khoang
500 pM, hodc tir khoang 1 pM dén khoang 300 pM, hoc tir khoang 6 pM dén khoang
300 pM, hodc tir khoang 10 uM dén khoang 100 uM, hozic khoang 15 pM dén khoang
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50 uM, hodc tir khoang 1 pM dén khoang 150 mM, hoic tir khoang 10 uM dén
khoang 150 mM, hodc tir khoang 20 M dén khoang 120 mM, hozc tir khoang 25 uM
dén khoang 100 mM, hodc tir khoang 25 pM dén khoang 50 mM, hozc tir khoang 25
uM dén khoang 20 mM, hodc tir khoang 25 pM dén khoang 50 pM, hoic tlr khoing
100 pM dén khoang 20 mM, hodc 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
mot s phwong 4n, hop phan c6 chira enzym ALDC va ion kim loai, trong d6 ion kim
loai ¢6 mit & ndng d nim trong khoang tir khoang 1 pM dén khoang 300 uM, nhu tir
khoang 6 pM dén khoang 300 pM, hoc tir khoang 6 uM dén khoang 50 uM, hoic tir
khoang 6 pM dén khoang 25 pM. Theo mdt sb phwong 4n, hop phan c6 chira enzym
ALDC va ion kim loai, trong d6 ion kim loai ¢6 mit & ndng do nim trong khoang tir
khoang 60 pM dén khoang 150 pM, hodc tir khoang 25 pM dén khoang 150 pM. Theo
mot s& phuong 4an, hop phin c6 chira enzym ALDC va ion kim loai, trong d6 ion kim
loai c6 mat & ndng d6 nim trong khoang tir khoang 100 pM dén khoang 200 mM.
Theo mdt s6 phuong an, hop phin cé chira enzym ALDC va ion kim loai, trong d6 ion
kim loai ¢6 mit & ndng d6 ndm trong khoang tir khoang 100 pM dén khoang 20 mM.
Theo mdt s6 phuong 4n, hop phan cé chira enzym ALDC va ion kim loai, trong d6 ion
kim loai ¢c6 mit & ndng d6 nim trong khoang tir khoang 1 mM dén khoang 5 mM.
Theo mdt sb phuong an, ion kim loai dugc chon tir nhém bao gém Zn**, Mg2+, Mn*,
Co*, Cu**, Ba®*, Ca®" va Fe*" va hdn hop cta chung. Theo mdt sé phwong 4n, ion kim
loai duoc chon tir nhém bao gdm Zn?*, Cu**, va Fe**. Theo mét s6 phuong 4n, ion kim
loai dugc chon tir nhém bao gém Zn*", Mn2+, va Co?*. Theo mot sd phuong an, ion
kim loai 12 Zn**hodc Mn*". Theo mdt s6 phwong 4n, ion kim loai 1a Zn®*.

Theo mdt sé phuong 4n, hop phin ¢6 chira enzym ALDC va kém trong d6 k&m
c6 mat & ndng dd nam trong khoang tir khoang 1 pM dén khoang 200 mM, nhur tir
khoang 1 pM dén khoang 500 pM, hoic tir khoang 1 pM dén khoang 300 uM, hoic tir
khoang 6 pM dén khoang 300 pM, hoic tir khoang 10 pM dén khoang 100 pM, hoic
khoang 15 pM dén khoang 50 uM, hoic tir khoang 10 pM dén khoang 150 mM, hoic
tir khoang 20 uM dén khoang 120 mM, hodc tir khoang 25 uM dén khoang 100 mM,
hodc tir khoang 25 pM dén khoang 50 mM, hozc tir khoang 25 pM dén khoang 20
mM, hozc tir khoang 25 uM dén khoang 50 pM, hoic tir khoang 100 uM dén khoang
20 mM, hogc tir khoang 250 pM dén khoang 20 mM, hoic khoang 500 pM dén

22



53256 23/86

khoang 20 mM, hodc tir khoang 1 mM dén khoang 20 mM, hoic tir khoang 1 mM dén
khoang 10 mM, hodc tir khoang 1 mM dén khoang 5 mM, hoic tir khoang 5 mM dén
khoang 20 mM, hoic tir khoang 5 mM dén khoang 10 mM. Theo mot s6 phuong an,
hop phén c6 chira enzym ALDC va kém, trong d6 kém c6 mit & ndng d6 nim trong
khoang tir khoang 1 pM dén khoang 300 uM, nhur tir khodng 6 uM dén khoang 300
uM, hoic tir khoang 6 pM dén khoang 25 pM. Theo mét s6 phwong 4n, hop phén c6
chira enzym ALDC va kém, trong d6 kém c6 mit & néng d6 nim trong khoang tir
khoang 25 pM dén khoang 150 pM hoic tir khoang 60 uM dén khoang 150 uM. Theo
mdt s& phwong 4an, hop phan c6 chira enzym ALDC va kém, trong d6 kém c6 mit &
ndéng d6 ndm trong khoang tir khoang 100 pM dén khoang 20 mM. Theo mdt sd
phwong 4n, hop phin c6 chira enzym ALDC va kém, trong d6 kém c6 mit & ndng do
nim trong khoang tir khoang 100 pM dén khoang 10 mM. Theo mot s6 phuong 4n,
hop phén c6 chira enzym ALDC va kém, trong d6 kém c6 mit & ndng do nim trong
khoang tir khoang 1 mM dén khoang 5 mM.

Theo mdt s6 phuong 4n, hop phin c6 chira enzym ALDC va kém trong d6 kém
¢6 mit & ndng d6 ndm trong khoang tir khoang 1 mM dén khoang 3 mM, hogc tir
khoang 0,75 mM dén khoang 4mM, hodc tir khoang 0,5 mM dén khoang 5 mM, hodc
tir khoang 0,25 mM dén khoang 7,5 mM, hoic tir khoing 0,1 mM dén khoang 10 mM.
Theo mdt s6 phuong 4n, hoat tinh ctia enzym ALDC nay ndm trong khoang tir 950 dén
2500 don vi cho mdi mg protein, hodc tir 1000 dén 2500 don vi cho mdi mg protein,
hoic tir 1500 dén 2500 don vi cho mdi mg protein.

Theo mét sé phwong 4n, hop phan c6 chira enzym ALDC va kém, trong d6 ty 1&
mol cia k&m so v&i enzym cao hon 1 nhu 2:1, hodc 3:1, hodc 5:1, hodc 10:1, hodc
20:1 hoac 30:1, hoac 50:1, hodc 60:1, hoac 100:1, hodc 150:1, hoac 200:1, hodc 250:1,
hodc 500:1. Theo mot s6 phuong 4n, hgp phin c6 chira enzym ALDC va kém, trong
d6 ty 16 mol cia k&m so v6i enzym bang 2:1 hodc 16n hon. Theo mot sd phuong 4n,
hop phéan ¢6 chita enzym ALDC va ké&m, trong d6 ty 1& mol ctia k&m so v6i enzym
biang 5:1 hodc cao hon. Theo mot s6 phwong an, hop phin c¢é chira enzym ALDC va
k&m, trong d6 ty 16 mol ctia k&m so v6i enzym bang 10:1 hodc 16n hon. Theo mot s6
phuong 4n, hop phan ¢ chita enzym ALDC va k&m, trong d6 ty 1& mol ctia kém so v6i
enzym bang 20:1 hodc 16n hon. Theo mot s phuong 4n, hop phan cé chira enzym

ALDC va kém, trong d6 ty 1& mol ciia kém so véi enzym bing 30:1 hoic 16n hon.
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Theo mdt sé phuong 4n, hop phan c6 chira enzym ALDC va kém, trong d6 ty 1& mol
cua kém so véi enzym b%lng 60:1 hodc 16n hon. Néng dd mol cua, vi du, Zn2+, Mn2+,
Co* hoic ion kim loai khéc trong dung dich c6 thé dwoc x4c dinh bing phép do quang
phd phét xa nguyén tr plasma ghép cip cim tng (ICP-OES) hoic cic k¥ thuét tuong
tir. Nong d6 mol ciia enzym ALDC c6 thé duge xac dinh bang céch st dung hé SDS-
PAGE tiéu chuén (nhu dugc mb ta trong cac vi du) v trinh tir axit amin.

Theo mét sé phuong 4n, enzym ALDC 1a din xuit ALDC. Theo mdt s6 phuong
4n, din xudt ALDC 1a enzym ALDC dugc xir Iy bing glutaraldehyt. Theo mot sd
phuong 4n, enzym ALDC dugc xit Iy bang glutaraldehyt & nong dd twong Gng véi tlr
khoéng 0,1 dén khoéang 5 g glutaraldehyt cho mdi gam enzym ALDC tinh khiét.

Theo mét sb phuwong 4n, hoat tinh ctia enzym ALDC nim trong khoang tir 950
dén 2500 don vi cho mbi mg protein. Theo mot s6 phwong 4n, hoat tinh ciia enzym
ALDC nay nim trong khoang tir 1000 dén 2500 don vi cho mdi mg protein. Theo mot
s& phwong 4n, hoat tinh ciia enzym ALDC niy nam trong khoang tir 1500 dén 2500
don vi cho mdi mg protein. Do d6, theo mét s phwong an, hop phan cé chira enzym
ALDC, trong d6 enzym ALDC niy nim trong khoang tir 950 dén 2500 don vi cho méi
mg protein hodc tir 1000 dén 2500 don vi cho mdi mg protein hogc tir 1500 dén 2500
don vi cho mdi mg protein.

Theo mét s6 phuong 4n, hop phan c6 chira enzym ALDC va ké&m, trong d6 kém
¢6 mit & ndng d6 nim trong khoang tir khoang 100 uM dén khoang 20 mM, va hoat
tinh cta enzym ALDC nay nim trong khoang tir 1000 dén 2500 don vi cho mdi mg
protein. Theo mdt sb phuong 4n, hop phin c¢6 chira enzym ALDC hodc din xuét
ALDC va kém, trong d6 k&m c6 mit & ndng d6 nim trong khoang tlr khoang 250 pM
dén khoang 20 mM, va hoat tinh cta enzym ALDC nay ndm trong khoang tir 1000 dén
2500 don vi cho mdi mg protein.

Theo mot sé phuong 4n, hop phin enzym ALDC con c6 chira it nhit mot
enzym hoic din xult enzym bd sung dwoc chon tir nhém bao gdm axetolactat
reductoisomeraza, axetolactat isomeraza, amylaza, glucoamylaza, hemixenlulaza,
xenlulaza, glucanaza, pullulanaza, isoamylaza, endo-glucanaza va enzym tiép can thay
phan beta-glucan c6 lién quan, xylanaza, enzym tiép cén xylanaza (vi du,

arabinofuranosidaza, esteraza axit ferulic, va xylan axetyl esteraza) va proteaza.
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Theo mdt s phuong 4n, hop phin enzym ALDC md ta trong ban md ta nay
dugc sir dung trong qua trinh 1&n men va/hodc 1 chin cia quy trinh didu ché d6 uéng,
vi dy, bia va rvou vang, dé 1am giam mirc diaxetyl. C4c thuét ngit "Hop phan enzym
ALDC", "Hop phén c6 chtra enzym ALDC" va "Hop phén c6 chita ALDC" nhu dugc
sit dung trong ban md ta nay chi hop phan c6 chira enzym ALDC. Hop phan nay c6
thé ¢ dang dung dich. Nhu duogc st dung trong ban mo ta ndy, cac thuat ngit "Hop
phin enzym ALDC" va "Hop phin c6 chita ALDC" loai trir 14n nhau véi mdi trudng
(nhu méi trudong nudi cdy, moi trudng 1én men hoic moi trudng U chin) cb chira vi
sinh vat biéu hién ALDC va/hodc c6 kha ning biu hién ALDC khi dugc nudi ciy
trong cac diéu kién cho phép biéu hién enzym nay. Vi du v& hop phin enzym ALDC
va hop phin c6 chita ALDC bao gdm hop phan c6 chita ALDC & dang duge tinh ché.
ALDC c6 thé dugc tinh ché tir méi treong co6 chira vi sinh vat cé kha ning biéu hién
ALDC trong d6 méi trudng nay duoc nudi cdy trong cac diéu kién cho phép su biéu
hién ciia ALDC. Thudt ngit "dugc tinh ché" nghia 13 ALDC c6 mit & mic cao. Tt
hon 13, ALDC 14 thanh phan chi yéu c6 mit trong hop phan. Tét hon 13, ALDC c6 mit
& mirc it nhit khoang 90%, hodc it nhét khoang 95% hodc it nhét khoang 98%, muc
ndy dugc xdc dinh trén co s& khéi luong kho/khdi lwgng khé so véi téng hop phin
dang xem xét. Theo mot s phwong 4n, hgp phan enzym ALDC con c6 chira ion kim
loai nhu kém.

Nhu dugc st dung trong ban mo ta nay, cic thuét ngi "dd ubng" va "san phdm
d6 ubng" bao gdm dd ubng 1én men tao bot nhu bia dwgc 0 véi 100% mach nha, bia
dwoc t trong nhiéu kidu thiét dit khac nhau, ruou bia, bia “khd”, bia rit it con, bia nhe,
bia ¢6 ham lugng cdn thép, bia thép calo, rwrou bia den, bia den Duc, bia den, ning,
ruou mach nha, bia khong cbn, rugu mach nha khong cOn va céc loai tuong tu. Thuét
ngit "dd ubng" hoiic "san phdm dd udng" ciing bao gdm bia khong bot va d6 ubng
mach nha thay thé nhu db uéng mach nha c¢6 huong vi trai cdy, vi du, huong vi cam
chanh, nhw d6 udng mach nha huong vi chanh vang, cam, chanh cdm, hogc qua mong,
dd uéng mach nha huong vi rugu, vi dy, rugu mach nha huong vi rugu vbt-ca, rugu
rum, hodc rugu téquila, hodc dd uéng mach nha huong vi ca phé, nhu rugu mach nha
hwong vi ca-phé-in, va céc loai twong tw. Thuét ngft "dd ubng" hodc "sin phim db
ubng" ciing bao gém bia dugc 1am tir nguyén liéu thay thé khéc v&i lta mach tao mach

nha, nhu lia mach den, ngii coc, yén mach, gao, k&, Iia mi den, sin, lia mién, lba
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mach, [ta mi va hén hop cua ching. Thuat ngit "dd udng" hodc "san phim d6 udng"
ciing bao gdm céc san phdm 1én men khac nhu rugu vang hodc rugu tdo hodc ruou 1&
hodc ruou xa-ké.

Bia theo truyén théng dugc goi 1a db udng c6 cbn c6 ngudn géc tir mach nha,
nhur mach nha c¢6 ngudn gdc tir hat lda mach, va tlly y thanh phin phu thém, nhu
nguyén li€u thyc vat chira tinh bdt (vi du hat ngii céc) va tuy y dugce tao hwong vi, vi
du v6i hoa bia. Theo sang ché, thut ngit "bia" bao gdm hém rwgu 1én men bét ky,
duoc san xuit béng cach 1én men/ti nguyén li€u thuc vat chira tinh bot, do d6 cu thé
cling bao gdm bia dugc san xuét riéng tir thanh phan phu thém, hodc hdn hop bét ky
ctia mach nha va thanh phén phu thém. Bia c6 thé duoc lam tir nhidu nguyén liéu thuc
vét chira tinh bt khac nhau béi quy trinh vé& co ban gidng nhau, trong d6 tinh bt chi
yéu gdbm homopolyme glucoza trong d6 céc gbc glucoza duoc lién két bdi lién két
alpha-1, 4 hoic alpha-1,6, trong d6 lién két alpha-1, 4 chiém wu thé. Bia c6 thé dugc
lam tir nguyén liéu thay thé nhur lta mach den, ngo, yén mach, gao, k&, lia mi den, sén,
laa mién, laa mi, lda mach va hdn hop cua ching.

Theo mot sb phuong 4n, sing ché d& xudt méi trudng 1én men (vi du 1én men
bia va/hodc ruou vang va/hodc ruou tdo va/hodc rugu 1€ va/hodc rugu xa-ké) c6 chira
enzym ALDC va ion kim loai & ndng d6 ndm trong khoang tir khoang 0,1 uM dén
khoang 200 mM, hoic tir khoang 1 pM dén khoang 200 mM, nhu tir khoang 1 uM dén
khoang 500 pM, hoic tir khoang 0,1 pM dén khoang 300 pM, hoic tir khoing 1 pM
dén khoang 300 pM, hodc tir khodng 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 pM
dén khoang 50 uM, hoic tir khoang 6 pM dén khoang 25uM. Theo mot s6 phuong an,
sang ché d& xudt moi truong 1én men (vi du 1én men bia va/hodic rugu vang va/hodc
ruou tao va/hodc rugu 1€ va/hodc ruou xa-ké) cd chita enzym ALDC va ion kim loai &
nbng d6 nim trong khoang tir khoang 0,1 pM dén khoang 100 mM, nhu khoang 0,1
uM dén khoang 10 pM, hodc tir 1 pM dén khoéng 100 mM, hoic tir 1 pM dén khoang
10 uM, hodc tir 6 pM dén khoang 10 pM, hodc tir khoang 10 pM dén khoang 200 pM,
hoic khoang 50 pM dén khoang 1 mM, hoic tir khoang 100 pM dén khoang 10 mM,
hodc tir khoang 100 pM dén khoang 50 mM, hoc tir khoang 100 pM dén khoang 100
mM, hodc tir khoang 100 pM dén khoang 200 mM, hodc tir khoang 250 pM dén
khoang 120 mM, hodc khoang 500 pM dén khoang 100 mM, hodc tir khoang 1 mM
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dén khoang 50 mM, hoic tir khoang 1 mM dén khoang 20 mM, hoic tir khoang 1 mM
dén khoang 5 mM. Theo mdt sb phuong 4n, séng ché dé xudt moi trudng 1én men (vi
du 1én men bia va/hodc rugu vang va/hodc rugu tdo va/hodc rugu 1€ va/hodc regu xa-
ké) ¢6 chira enzym ALDC va ion kim loai & ndng dd nim trong khoang tir khoang 0,1
uM dén khoang 200 mM hoic khoang 1 pM dén khoang 200 mM, nhu tr khoang 1
uM dén khoang 500 pM, hoic tir khoang 1 pM dén khoang 300 uM, hodc tir khoang 6
uM dén khoang 300 pM, hoic tir khoang 1 pM dén khoang 100 uM, hoic tir khoang 1
uM dén khoang 50 pM, hoic tir khoang 6 pM dén khoang 50 pM, hodc tir khoang 6
uM dén khoang 25 pM. Theo mét s& phuong 4n, sdng ché d& xuit mdi truong 1én men
(vi du 1én men bia va/hodc ruou vang va/hodc rugu tdo va/hodc rugu 1€ va/hodc rugu
xa-ké) ¢6 chira enzym ALDC va ion kim loai & ndng d6 nam trong khoang tlr khoang
1 uM dén khoang 300 pM, hoic tir khoang 6 pM dén khoang 300 pM, hodc tir khoang
1 pM dén khoang 100 pM, hoic tir khoang 1 pM dén khoang 50 uM, hoic tir khoang
6 uM dén khoang 50 pM hoic khoang 6 pM dén khoang 25 pM. Theo mdt s6 phuong
an, ion kim loai dugc chon tir nhém bao gém Zn2+, Mg2+, Mn2+, C02+, Cu2+, Ba2+, Ca?
va Fe*" va hdn hop cua ching. Theo mét sé phuong 4n, ion kim loai dugc chon tir
nhém bao gdm Zn**, Cu?*, va Fe**. Theo mét sb phuong 4n, ion kim loai duge chon tir
nhém bao gém Zn?*, Mn?*, va Co*". Theo mot s6 phuong 4n, ion kim loai 1a Zn** hodc
Mn**. Theo mot sb phuong é&n, ion kim loai 1a Zn**. Theo mot s6 phuong an, hoat tinh
ctia enzym ALDC ndy nim trong khoang tir 950 d&én 2500 don vi cho mdi mg protein,
hodc tir 1000 dén 2500 don vi cho mdi mg protein, hodc tir 1500 dén 2500 don vi cho
mdi mg protein. Theo mot sé phuong an, méi truong 1én men (vi du l1én men bia
va/hodc rugu vang va’hodc rugu tao va/hodc rugu 1€ va/hodc rugu xa-ké) con co6 chira
it nhit mot enzym hodc din xuét enzym bd sung dwoc chon tir nhém bao gbm
axetolactat reductoisomeraza, axetolactat isomeraza, amylaza, glucoamylaza,
hemixenlulaza, xenlulaza, glucanaza, pullulanaza, isoamylaza, endo-glucanaza va
enzym tiép can thiy phan beta-glucan c6 lién quan, xylanaza, enzym tiép can xylanaza
(vi du, arabinofuranosidaza, esteraza axit ferulic, va xylan axetyl esteraza) va proteaza.

Theo mét sb phwong 4n, sang ché dé xudt moi trudng 0 chin (vi dy 1én men bia
va/hodc rugu vang va’hodc rugu tdo va/hodc rugu 1€ va/hodc rugu xa-ké) co chira
enzym ALDC va ion kim loai & ndng d6 nim trong khoang tlr khoing 0,1 pM dén

khoang 200 mM, hogc tir 1 pM dén khoang 200 mM, nhu tir khoang 1 uM dén khoang
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500 uM, hoac tir khoang 0,1 pM dén khoang 300 pM, hodc tir khodng 1 pM dén
khoang 300 pM, hoc tir khoang 6 pM dén khoang 300 uM, hoic tir khoang 1 pM dén
khoang 100 pM, hoic tir khoang 1 pM dén khoang 50 pM, ho#ic tir khoang 6 pM dén
khoang 50 pM, hoic tir khoang 6 pM dén khoang 25uM. Theo mdt s6 phuong 4n,
séng ché dé xuit moi truong U chin (vi du 1én men bia va/hodc rugu vang va/hodc rugu
tao va/hodic rugu 18 va/hodc rugu xa-ké) ¢6 chira enzym ALDC va ion kim loai & ndng
d6 nim trong khoang tir khoang 0,1 pM dén khoang 100 mM, hogc tir 1 uM dén
khoang 100 mM, nhu khoang 0,1 pM dén khoang 10 pM, hozc tir 1 upM dén khoang
10 pM, hodc tir 6 pM dén khoang 10 pM, hoic tir khoang 10 uM dén khoang 200 pM,
hodc khoang 50 uM dén khoang 1 mM, hodc tir khoang 100 pM dén khoang 10 mM,
hoic tir khoang 100 pM dén khoang 50 mM, hoic tir khoang 100 pM dén khoang 100
mM, hodc tir khoang 100 pM dén khoang 200 mM, hoic tir khoang 250 pM dén
khoang 120 mM, hoic khoang 500 pM dén khoang 100 mM, hoic tir khoang 1 mM
dén khoang 50 mM, hodc tir khoang 1 mM dén khoang 20 mM, hoic tir khoang 1 mM
dén khoang 5 mM. Theo mot s& phuong an, sang ché dé xuit méi trudng i chin (vi du
1én men bia va/hodc rwou vang va/hodc rugu tdo va/hodc ruou 1€ va’hodc rugu xa-ké)
¢6 chira enzym ALDC va ion kim loai & ndng d6 nim trong khoang tir khoang 1 uM
dén khoang 500 pM, hodc tir khoang 1 pM dén khoang 300 pM, hoic tir khoang 6 uM
dén khoang 300 pM, hoic tir khoang 1 pM dén khoang 100 pM, hoic tir khoang 1 pM
dén khoang 50 pM, hoic tir khoang 6 pM dén khoang 50 uM, hoic tir khoang 6 uM
dén khoang 25 pM. Theo mot sb phwong 4n, sang ché dé xudt moi trudng G chin (vi du
1én men bia va/hodc rugu vang va/hodc rugu tdo va/hodc rugu 1€ va/hodc rugu xa-ké)
c6 chita enzym ALDC va ion kim loai & ndng d nim trong khoang tlr khoang 1 pM
dén khoang 300 pM, hoic tir khoang 6 pM dén khoang 300 uM, hoic tir khoang 1 pM
dén khoang 100 pM, hoic tir khoang 1 pM dén khoang 50 uM, hodc tir khoang 6 uM
dén khoang 50 pM, hodc tir khoang 6 pM dén khoang 25 pM. Theo mot s6 phuong 4n,
ion kim loai duge chon tir nhém bao gdm Zn**, Mg?*, Mn**, Co>*, Cu®*, Ba®*, Ca** va
Fe** va hdn hop cua ching. Theo mot s6 phuong 4n, ion kim loai duge chon tir nhém
bao gdm Zn**, Cu**, va Fe**. Theo mot s6 phwong 4n, ion kim loai dugc chon tir nhém
bao gdbm Zn®>*, Mn**, va Co*". Theo mét sé phuong 4n, ion kim loai 12 Zn** hoic Mn®*".
Theo mét sb phuong an, ion kim loai 1a Zn**. Theo mét sb phuong an, hoat tinh cia

enzym ALDC nay nim trong khoang tir 950 dén 2500 don vi cho mdi mg protein,
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hodc tir 1000 dén 2500 don vi cho mbi mg protein, hodc tir 1500 dén 2500 don vi cho
mdi mg protein. Theo mot sd phwong 4n, mdi trudng U chin (vi dy & chin bia va/hoic
rugu vang) cdn c6 chira it nhit mot enzym hodc din xuit enzym bd sung dugc chon tir
nhom bao g(‘Sm axetolactat reductoisomeraza, axetolactat isomeraza, amylaza,
glucoamylaza, hemixenlulaza, xenlulaza, glucanaza, pullulanaza, isoamylaza, endo-
glucanaza va enzym tiép can thiy phan beta-glucan c6 lién quan, xylanaza, enzym tiép
cdn xylanaza (vi du, arabinofuranosidaza, esteraza axit ferulic, va xylan axetyl
esteraza) va proteaza.

Theo mot s& phwong 4n, ion kim loai nhw Zn**, Mg*", Mn**, Co**, Cu**, Ba*",
CaZ" va Fe*" va hdn hop cua ching duge bd sung vio méi trudng nudi ciy va/hoic
mdi trudng 1én men trong qua trinh san xuét va/hodc sau qua trinh san xuit ALDC dé
lam tdng hiéu sult dugc thu hdi tir vi sinh vat.

Thuét ngit "moi truong nudi ciy" nhu duogc sir dung trong ban mo ta ndy chi
mdi trudng hd tro su sinh truéng cia vi sinh vat nhu t& bao chi san xuit ALDC. Vi du
v& méi trudong nudi ciy bao gdm: mai trudng dua trén chat dém MOP véi, chéng han,
ure lam nguén nito chinh va maltrin 1am nguén cacbon chinh; va canh TSB. Theo mot
s& phwong 4n, sang ché d& xuit moi truong nudi cdy cho té bao chit san xut ALDC cb
chira ion kim loai & ndng d nim trong khoang tir khoang 1 pM dén khoang 1 mM.
Theo mdt s& phwong 4n, sang ché d& xudt méi truong nudi cdy cho té bao chii san xut
ALDC c6 chtra ion kim loai & ndng dd nidm trong khoang tir khoang 25 uM dén
khoang 150 pM. Theo mot sb phuong 4n, sang ché dé xuat mdi trudng nudi chy cho té
bao chit san xudt ALDC c6 chtra ion kim loai & ndng do nim trong khoang tir khoang
25 uM dén khoang 50 uM. Theo mot s6 phwong 4n, sang ché dé xuit méi trudng nudi
cly cho té bao chu san xuit ALDC c6 chira ion kim loai & ndng d nim trong khoang
tir khoang 30 uM dén khoang 40 pM. Theo mét s6 phuong 4n, sang ché dé xuét moi
treong nudi cdy cho té bao chi san xuit ALDC c6 chira ion kim loai & ndéng d6 nim
trong khoang tir khoang 40 pM dén khoang 150 pM. Theo m6t s6 phuong 4n, sang ché
d& xuit moi trudong nudi cdy cho t& bao chi san xudt ALDC c6 chira ion kim loai &
ndng d6 ndm trong khoang tir khoang 60 pM dén khoang 150 pM. Theo mét sd
phuong 4n, ion kim loai dugc chon tir nhém bao gdm Zn>*, Mg®*, Mn**, Co*™, Cu*,
Ba2+, Ca*" va Fe** va hdn hop cda chiing. Theo mot s6 phuong é4n, ion kim loai dugc

chon tir nthém bao gdm Zn®*, Cu®**, va Fe?*. Theo mot sb phuong 4n, ion kim loai dugc
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chon tir nhém bao gdm Zn**, Mn**, va Co**. Theo mét s6 phuong 4n, ion kim loai 13
Zn?* hodc Mn*". Theo mot sb phuong 4n, ion kim loai 13 Zn**. Theo mét sb phwong
4n, hoat tinh ciia enzym ALDC niy nim trong khoang tir 950 dén 2500 don vi cho mdi
mg protein, hodc tir 1000 dén 2500 don vi cho mdi mg protein, hogc tir 1500 dén 2500
don vi cho mbi mg protein.

C6 thé bd sung nguyén lidu vao hop phin chira enzym dé cai thién cAc tinh chét
ctia hop phan. Vi du khong gi6i han vé cac chét phy gia nhu vay bao gdm: mubi (vi
du, mudi kidm, mubi kim loai kiém thd, cic mubi clorua bd sung, mubi sulfat, mudi
nitrat, mudi cacbonat, trong d6 ion trai d4u néu lam vi du 13 canxi, kali, va natri),
khoang vt hodc d4t sét vo co (vi du, zeolit, cao lanh, bentonit, bot talc va/hodc silicat),
hydrat cacbon (vi du, sucroza va/hodc tinh bot), séc t6 tao mau (vi du, titan dioxit),
thude diét sinh vat (vi du, Rodalon®, Proxel®), chét phén tan, chét chéng bot, chét
khir, chét axit, chat kiém, chét 1am 6n dinh enzym (vi du polyol nhu glyxerol, propylen
glycol, sorbitol, mubi vo co, duong, duong hodc rugu dudng, axit lactic, axit boric,
hodc din xuét axit boric va hdn hop cia chung), chét Gc ché enzym, chit bao quan (vi
du metyl paraben, propyl paraben, benzoat, sorbat hodc céc chit bao quan khac dugc
chirmg nhén dung trong thuc phdm) va hdn hop cia ching. Cac ta duge ¢6 thé dugc sir
dung trong hop phén, hodc trong qua trinh didu ché chung, bao gdm maltoza, xi-rd
maltoza, sucroza, glucoza (bao gbém xi-rd glucoza hodc xi-ré glucoza kho), tinh bot
dugc ndu so bo, tinh bot dugc gelatin hoéa, L-lactic, ascorbyl palmitat, tocopherol,
lexitin, axit xitric, xitrat, phosphoric, phosphat, natri alginat, carrageenan, gom dau cao
cao (locust bean), gdm guar, gdm xanthan, pectin, natri carboxymetylxenluloza, mono-
va diglyxerit, este axit xitric cia mono- va diglyxerit, sucroza este, cacbon dioxit,
argon, heli, nito, nito oxit, oxy, hydro, va tinh bdt natri octenylsucxinat.

Phwong phdp

Theo mdt sb khia canh, sang ché dé xuét phuong phap cai thién do bn dinh
va/hoic hoat tinh ciia enzym ALDC. Theo mot sb khia canh, sang ché @& xuit phuong
phép cai thién sy thu hdi ALDC tir vi sinh vat.

Theo mét s6 phuwong 4an, sang ché dé& xuit phuong phap lam ting hoat tinh
va/hodc d6 dn dinh cua enzym ALDC trong hop phin c6 chita ALDC trong d6 phurong
phép nay bao gém budc bd sung ion kim loai vao hop phin sao cho ion kim loai nay

c¢6 mat trong hop phin & ndng d6 nim trong khoang tir khoang 1 pM dén khoang 200
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mM, nhu tir khoang 1 pM dén khoéng 500 pM, hoic tir khoang 1 pM dén khoang 300
uM, hoic tir khoang 6 pM dén khoang 300 pM, hodc tir khoang 1 uM dén khoang 100
uM, hogc tir khoang 1 uM dén khoang 50 pM, hodc tir khoang 10 pM dén khoang 150
mM, hoic tir khoang 20 pM dén khoang 120 mM, hoic tir khoang 25 uM dén khoang
100 mM, hoic tir khoang 25 pM dén khoang 50 mM, hodc tir khoang 25 pM dén
khoang 20 mM, hoic tir khoang 25 pM dén khoang 50 pM, hoic tir khodng 100 pM
dén khoang 20 mM, hodc tir khoang 250 pM dén khoang 20 mM, hozc khoang 500
uM dén khoang 20 mM, hoic tir khoang 1 mM dén khoang 20 mM, hoic tr khoang 1
mM dén khoang 10 mM, hodc tir khodng 1 mM dén khoang 5 mM, hoic tir khodng 5
mM dén khoang 20 mM, hodc tir khoang 5 mM dén khoang 10 mM. Theo mdt s6
phuong 4n, sang ché dé xuat phuong phap 1am ting hoat tinh va/hogc do 6n dinh cia
enzym ALDC trong moi truong nudi ciy c¢é chira té bao chi san xudt ALDC trong d6
phwong phép nay bao gdm budc bd sung ion kim loai vio mdi trudng sao cho ion kim
loai ndy c6 mit trong mdi truong ndy & ndng d6 nim trong khoang tir khoang 1 pM
dén khoang 1mM, nhu tir khoang 1 pM dén khoang 300 uM, tir khoang 6 pM dén
khoang 300 pM, tir khoang 25 pM dén khoang 150 pM, hodc tir khoang 60 uM dén
khoang 150 uM. Theo mdt s6 phuong 4n, sang ché d& xuat phuong phéap lam ting hoat
tinh va/hodc d6 6n dinh cia enzym ALDC trong mdi trudng 1én men vd/hodc moi
trudng & chin ¢6 chtra enzym ALDC, trong d6 phuong phép nay bao gdm budc bd
sung ion kim loai vao mdi trudng sao cho ion kim loai ndy c¢6 mat trong moi trudng
ndy & ndng d6 nam 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 uM, tir khoang 1 uM dén
khoang 50 pM, tir khoang 1 uM dén khoang 25 pM, hoic tir khoang 6 pM dén khoang
25 uM. Theo mot sd phuong 4n, sang ché @& xuit phuong phép lam ting hoat tinh
va/hodc d6 6n dinh cua enzym ALDC bao gém bb sung ion kim loai & nf?)ng d6 nim
trong khoang tir khoang 25 pM dén khoang 150 pM trong méi trudng. Theo mot sd
phuong 4n, sang ché @& xudt phuong phap 1am ting hoat tinh va/hodc d6 én dinh cia
enzym ALDC bao gém bd sung ion kim loai & ndng dd nim trong khoang tir khoang
100 pM dén khoang 20 mM. Theo mot sé phuong 4n, sang ché dé xuét phuong phap
lam tang hoat tinh va/hoéc do dn dinh cua enzym ALDC bao g@)m bd sung ion kim loai
& ndng dd ndm trong khoang tir khoang 1 mM dén khoang 5 mM. Theo mét s6 phuong

an, ion kim loai dugc chon tir nhém bao gom Zn2+, Mg2+, Mn2+, C02+, Cu2+, Ba2+, Ca?
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va Fe?* va hén hop cia ching. Theo mot sb phuong 4n, ion kim loai dwoc chon tir
nhém bao gdm Zn**, Cu®*, va Fe**. Theo mét s phuong 4n, ion kim loai duge chon tlr
nhém bao gdm Zn®", Mn?*, va Co?*. Theo mét s§ phwong 4n, ion kim loai 14 Zn** hogc
Mn**. Theo mét s6 phwong 4n, ion kim loai 14 Zn*".

Theo mét sb phuong 4n, sang ché d& xuit phuong phap lam ting hoat tinh
va/hoic d6 dn dinh cua enzym ALDC trong hop phan c¢6 chita ALDC, trong d6
phuong phép nay bao gdm budce bd sung kém vao hop phin sao cho k&m c6 mit trong
hop phin & ndng d6 nim trong khoang tir khoang 1 pM dén khoang 200 mM, nhur tir
khoang 1 pM dén khoang 500 pM, hoic tir khoang 1 uM dén khoang 300 uM, hodc tir
khoang 6 pM dén khoang 300 pM, hodc tir khoang 1 pM dén khoang 100 pM, hodc tir
khoang 1 uM dén khoang 50 pM, hoic tir khoang 10 pM dén khoang 150 mM, hoic
tir khoang 20 uM dén khoang 120 mM, hodc tir khoang 25 pM dén khoang 100 mM,
hoic tir khoang 25 pM dén khoang 50 mM, hodc tir khoang 25 uM dén khoang 20
mM, hoic 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, hogic khoang 500 uM dén
khoang 20 mM, hoic 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, hoic tir khoang 5 mM dén
khoang 20 mM, hodc tir khoang 5 mM dén khodng 10 mM. Theo mdt sb phuong én,
sang ché d& xuét phuong phap lam ting hoat tinh va/hosic d6 on dinh cia enzym
ALDC trong méi trudng nudi cdy c6 chira té bao chu san xuit ALDC trong d6 phwong
phap nay bao gdm budc bd sung kém & ndng dd nim trong khoang tir khoang 1 uM
dén khoang 1mM, nhu tir khoang 1 pM dén khoang 300 pM, tir khoang 6 uM dén
khoang 300 pM, tir khoang 25 pM dén khoang 150 uM, hoic tir khoang 60 pM dén
khoang 150 pM. Theo mdt sb phuong 4n, sang ché dé xuit phuong phép lam ting hoat
tinh va/hodc d6 on dinh cia enzym ALDC trong mdi trudng 1én men va/hodc mdi
trudng 0 chin ¢6 chira enzym ALDC trong d6 phuong phéap niy bao gdm budc bd sung
kém vao moi trudng sao cho k&m c6 mit trong mbi trudng nay & ndng d6 nim trong
khoang tir khoang 1 pM dén khoang 300 uM, nhu tir khoang 6 pM dén khoang 300
pM, tir khoang 1 pM dén khoang 100 pM, tir khoang 1 pM dén khoang 50 pM, tir
khoang 1 pM dén khoang 25 puM, hodc tir khoang 6 pM dén khoang 25 pM. Theo mot
sé phuong 4n, phuwong phép 1am ting hoat tinh va/hoic d6 dn dinh ctia enzym ALDC

bao gdm bo sung kém vao mdi truong sao cho kém c6 mdt & nong do ndm trong
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khoang tir khoang 25 pM dén khoang 150 pM trong mdi trudong ndy. Theo mot s6
phuong 4n, phuong phap lam ting hoat tinh va/hoic d6 én dinh ctia enzym ALDC bao
gbm bd sung kém & ndng dd nim trong khoang tir khoang 100 uM dén khoang 20
mM. Theo mét sb phuong 4n, phwong phap 1am ting hoat tinh va/hodc do 6n dinh cua
enzym ALDC bao gdm bd sung k&m & ndng dd nim trong khoang tir khoang 1 mM
dén khoang 5 mM. Theo mot s& phwong 4n, phwong phép 1am ting hoat tinh va/hoic
d6 6n dinh cta enzym ALDC bao gém b sung kém & ty 1& mol ciia kém so v6i enzym
ALDC cao hon 1 nhu 2:1, hodc 3:1, hodc 5:1, hodc 10:1, hoac 20:1 hoac 30:1, hodc
50:1, hodc 60:1, hodc 100:1, hodc 150:1, hodc 200:1 hoac 250:1 trong hgp ph?m. Theo
mdt sb phwong 4n, phwong phép lam ting hoat tinh vi/hodc do 6n dinh cla enzym
ALDC bao gdm bd sung k&m & ty 1& mol ciia kém so véi enzym ALDC bang 5:1 hoic
cao hon trong hop phan. Theo mdt s6 phuong 4n, phwong phap 1am ting hoat tinh
va/hodc d6 6n dinh ciia enzym ALDC bao gdm bd sung kém & ty 1& mol ciia kém so
v6i enzym ALDC bang 10:1 hodc 16n hon trong hop phan. Theo mot s6 phuong 4n,
phuong phép 13m ting hoat tinh va/hoic d6 dn dinh ctia enzym ALDC bao gbm bb
sung k&m & ty 18 mol ctia k&m so v6i enzym ALDC bang 20:1 hodc 16n hon trong hop
phan. Theo mot s6 phwong 4n, phuong phép 1am ting hoat tinh va/hodc d én dinh cta
enzym ALDC bao gdm bd sung k&m & ty 1& mol ctia k&m so v6i enzym ALDC bing
30:1 hoic 16n hon trong hop phén.

Theo mot s6 phuong 4n, ion kim loai dwoc bd sung (vi du duéi dang chét bd
sung) vao méi trudng nudi cdy trong qué trinh san xuit enzym ALDC béi t€ bao chi
san xudt ALDC. Theo mét sb phuong 4n, ion kim loai dugc bd sung & ndng dd nim
trong khoang tir khoang 0,1 pM dén khoang 1 mM, nhu tir khoang 25 pM dén khoang
150 pM, hoic tir khoang 40 uM dén khoang 150 pM, ho#c tir khoang 60 uM dén
khoang 150 pM, hodc tir khoang 25 pM dén khoang 50 pM, hozc tir 30 pM dén
khoang 40 pM. Theo mot sb phuong 4n, ion kim loai dwgc chon tir nhém bao gém
Zn**, Mg**, Mn**, Co**, Cu**, Ba®*, Ca** va Fe** va hdn hop cua chiing. Theo mot sb
phuong 4n, ion kim loai dwgc chon tir nhém bao gdm Zn*, Cu®*, va Fe**. Theo mot s6
phuong 4n, ion kim loai dwoc chon tir nhém bao gdm Zn**, Mn**, va Co**. Theo mot
s6 phwong 4n, ion kim loai 12 Zn** hodc Mn”>*. Theo mét sé phuong 4n, ion kim loai 13
Zn**. Do d6, theo mdt sb phwong 4n k&m dugc bd sung (vi du dudi dang chit bd sung)

vao mdi truong nudi cay trong qua trinh san xuat enzym ALDC nay béi té€ bao chu san
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xuit ALDC & ndng d6 ndm trong khoang tir 1 pM dén khoang 1 mM, nhu tir 25 pM
dén khoang 150 pM, hoic tir khoang 40 pM dén khoang 150 pM, hodc tir 60 pM dén
khoang 150 pM.

Theo mot sé phwong 4n, t& bao chu 14 té bao chi Bacillus. Theo mot s6 phuong
4n, t€ bao chi Bacillus 12 Bacillus subtilis.

Theo mot s& phuong 4n, ion kim loai dwoc bd sung trong méi truong 1én men
trong qud trinh san xuit d6 ubng 1én men. Theo mdt sé phuong 4n, ion kim loai dwoc
bb sung trong méi truong 1én men trong qué trinh 1én men bia va/hoic rugu vang
va/hodc rugu tio va/hodc ruou 18 vashoic rugu xa-ké. Theo mot sé phuong 4n, ion kim
loai dugc chon tr nhém bao gdm Zn?*, Mg?*, Mn**, Co**, Cu**, Ba*', Ca** va Fe*" va
hén hop ctia chung. Theo mot s6 phwong 4n, ion kim loai dwgc chon tir nhém bao gbm
Zn**, Cu®*, va Fe?*. Theo mot sé phuong 4n, ion kim loai duge chon tir nhém bao gdm
Zn**, Mn?*, va Co®". Theo mot sé phuong 4n, ion kim loai 13 Zn** hoac Mn®*. Theo
mot sb phuong an, ion kim loai 1a Zn>*. Do d6, theo mdt sb phuong an, kém dugc bd
sung trong moi trudng 1én men trong qua trinh 1én men bia va/hodc rugu vang va/hodc
ruou tdo va/hodc ruou 1€ va/hoac rugu xa-ké. Theo mot sb phuong én, kém duogc bd
sung & ndng d6 ndm trong khoang tir khoang 1 pM dén khoang 1 mM, nhu tir khoang
1 uM dén khoang 300 pM, hoic tir khoang 6 pM dén khoang 300 uM, hodc tir khoang
1 uM dén khoang 100 puM, hogc tir 25 uM dén khoang 50 pM, hoic tir 30 pM dén
khoang 40 pM, hodc tir 1 pM dén khoang 50 uM, hodc tir 6 pM dén khoang 50 pM,
hoic tir 1 pM dén khoang 25 pM, hoic tir 6 pM dén khoang 25 uM. Theo mot )
phuong 4n, k&m va enzym ALDC dugc bd sung trong hop phén, trong d6 kém c6 mit
trong hop phan & ndng d6 ndm trong khoang tir 0,1 uM dén khoang 200 mM hoic tir 1
UM dén khoang 200 mM, hodc tir 0,1 mM dén khoang 120 mM, nhu tir 1 mM dén
khoang 20 mM, hodc tir 1 mM dén khoang 10 mM, hoic tir 1 mM dn 5 mM. Theo
mdt s& phuong 4n, km va enzym ALDC dugc bd sung trong hop phn, trong d6 ty 1
mol ctia k&m so v6i enzym ALDC trong hgp phin cao hon 1 nhu 2:1, hodc 3:1, hodc
5:1, hodc 10:1, hodc 20:1 hodc 30:1, hodc 50:1, hodc 60:1.

Theo mot s6 phuong 4n, ion kim loai dugc bd sung trong méi trudng G chin
trong qué trinh san xuét db uéng 1én men. Theo mot sb phuong é4n, ion kim loai dugc
bd sung moi trudng G chin trong qua trinh 1én men bia vd/hodc ruou vang va/hodc

rugu tdo va/hodc ruou 1€ va/hoic rugu xa-ké. Theo mot sO phuwong é4n, ion kim loai
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duge chon tr nhém bao gdm Zn®", Mg?*, Mn?*, Co*", Cu®*, Ba**, Ca® va Fe** va hén
hop cta ching. Theo mot s phwong 4n, ion kim loai dugc chon tir nhém bao gdm
Zn**, Cu**, va Fe?*. Theo mot sb phuong 4n, ion kim loai dugc chon tir nhém bao gém
Zn®, Mn*, va Co?*. Theo mét s phuong 4n, ion kim loai 14 Zn** hoic Mn**. Theo
mot s phuong é4n, ion kim loai 1a Zn**. Do d6, theo mot sb phuong &n, kém dugc bd
sung trong mdi trudng U chin trong qua trinh 1én men bia va/hodc rugu vang va/hodc
ruou tao va’hodc ruou 1€ va/hodc ruou xa-ké. Theo mdt ) phuong an, kém dugce bd
sung & ndng do nim trong khoang tir 1 pM dén khoang 1 mM, nhu tir 1 pM dén
khoang 300 pM, hoic tir khoang 6 pM dén khoang 300 pM, hoic tir khoang 1 pM dén
khoang 100 pM, hodc tir 25 pM dén khoang 50 pM, hodc tir 30 M dén khoang 40
uM, hogic tir 1 pM dén khoang 50 uM, hodc tir 6 pM dén khoang 50 uM, hoic tir 1
uM dén khoang 25 pM, hodc tir 6 pM dén khoang 25 pM. Theo mdt s6 phuong an
kém va ALDC duoc bd sung trong hop phén, trong d6 k&m c6 mit trong hop phén &
ndng d6 nim trong khoang tir 0,1 pM 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,
hoic tir 1 mM dén khoang 10 mM, hozc tir 1 mM dén khoang 5 mM. Theo mdt s6
phuong 4n kém va enzym ALDC dugc bd sung trong hop phan, trong d6 ty 1& mol clia
kém so véi enzym ALDC trong hop phén cao hon 1 nhu 2:1, hodc 3:1, hodc 5:1, hodc
10:1, hoac 20:1 hodc 30:1, hoac 50:1, hoac 60:1.

Theo mdt s6 phwong 4n, phuong phép san xuét axetoin dugc dé xuét trong ban
mb ta ndy. Theo mét s6 phwong 4n, phuong phap phan hity axetolactat dwgc d& xuit
trong ban md ta ndy. Theo mdt sé phuong é&n, axetolactat dugc phan huy thanh
axetoin. Cac phuong phap nay bao gdm budc xir Iy co chit bing enzym ALDC va ion
kim loai, trong d6 ion kim loai c6 mat & néng d6 niam trong khoang tir khoang 1 pM
dén khoang 200 mM, nhu tir khoang 1 pM dén khoang 500 uM, hodc tir khodng 1 uM
dén khoang 300 pM, hoic tir khoang 6 pM dén khoang 300 pM, hoic tir khoang 1 uM
dén khoang 100 uM, hogc tir khoang 1 uM dén khoang 50 pM, hoic tir 6 uM dén
khoang 50 pM, hodc tir 6 pM dén khoang 25 pM, hodc tir khoang 10 pM dén khoang
150 mM, hodc tir khoang 20 pM dén khoang 120 mM, hoic tir khoang 25 uM dén
khoang 100 mM, hodc tir khoang 25 uM dén khoang 50 mM, hodc tir khoang 25 uM
dén khoang 20 mM, hodc tir khoang 25 pM dén khoang 50 pM, hoic tir khoang 100
uM dén khoang 20 mM, hoic tir khoang 250 pM dén khoang 20 mM, hodc tr khoang
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1 mM dén khoang 20 mM, hodc tir khoang 1 mM dén khoang 5 mM. Theo mdt s
phuong an, ion kim loai va enzym ALDC dugc bb sung trong hop phén, trong d6 ion
kim loai c6 mit trong hop phan & ndng do nim trong khoang tir 0,1 pM dén khoang
200 mM, hogc tir 1 pM dén khoang 200 mM, hozc 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 mét sb
phuong 4n ion kim loai va enzym ALDC dugc bd sung trong hop phén, trong d6 ty 18
mol ctia ion kim loai so v6i enzym ALDC trong hop phan cao hon 1 nhu 2:1, hodc 3:1,
hodc 5:1, hodc 10:1, hodc 20:1 hodc 30:1, hodc 50:1, hodc 60:1. Theo mét s6 phuong
4n, ion kim loai dugc chon tir nhém bao gdm Zn?*, Mg®*, Mn**, Co**, Cu**, Ba™*, Ca**
va Fe*" va hén hop cua ching. Theo mot s6 phuong é&n, ion kim loai dugc chon tir
nhoém bao gém Zn2+, Cu**, va Fe*". Theo mot sb phuong 4n, ion kim loai dugc chon tir
nhém bao gém Zn2+, Mn?', va Co*'. Theo mot sb phuong an, ion kim loai 1a 7Zn*" hoic
Mn?*. Theo mdt sé phuong 4n, ion kim loai 14 Zn**. Do d6, theo mét sb phuong an,
phuong phép nay bao gdm budce xir Iy co chét bing enzym ALDC va kém, trong d6
k&m c6 mit & ndng d6 ndm trong khoang tir khoang 1 pM dén khoang 1 mM, nhuwr tir 1
uM dén khoang 300 pM, hodc tir khoang 6 pM dén khoang 300 uM, hodc tir 1 uM
dén khoang 100 uM, hogc tir 6 pM dén khoang 100 pM, hoic tir 6 pM dén khoang 50
uM, hoc tir 6 pM dén khoang 25 pM. Theo mdt s& phuong 4n, kém va enzym ALDC
duge bd sung trong hop phin, trong d6 k&m c6 mit trong hop phan & ndéng d6 nim
trong khoang tir 0,1 pM dén khoang 200 mM, hodc tir 1 uM dén khoang 200 mM,
hoic tir 0,25 mM dén khoang 120 mM, nhu tir 1 mM dén khoang 20 mM, hogc tir 1
mM dén khoang 5 mM. Theo mdt sé phuwong 4n k&m va enzym ALDC dugc bd sung
trong hop phan, trong d6 ty 18 mol cta kém so v6i enzym ALDC trong hop phan cao
hon 1 nhu 2:1, hodc 3:1, hodc 5:1, hodc 10:1, hodc 20:1 hodc 30:1, hodc 50:1, hodc
60:1.

Theo mét s6 phuong 4n, phurong phép san xuat axetoin trong qua trinh san xuét
dd udng 1én men dugc dé xudt trong ban mo ta nay. Theo mot s6 phuong an, phuong
phap phén huy axetolactat trong qué trinh san xuit b ubng 1én men duoc dé xudt
trong ban md ta nay. Theo mdt sb phuong &n, axetolactat dwoc phan hiy thanh
axetoin.

Sdan phdam lén men
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Theo mot khia canh, séng ché dé cap dén quy trinh san xudt san phém rueou 1én
men ¢4 ham lugng diaxetyl thip bang cach 1én men co chét chira hydrat cacbon véi vi
sinh vat. Nhu dugce sit dung trong ban mé ta nay, san phim ruou 1én men c¢6 "him
lwong diaxetyl thip" chi san phidm rwou 1én men (vi du bia va/hodc rugu vang va/hogic
ruou tdo va/hodc rugu 18 va/hoic ruou xa-ké) duoc san xuét bang cach 1én men co chét
chira hydrat cacbon véi hop phin c6 chita ALDC trong s ¢6 mit ion kim loai (nhu
k&m) trong d6 muc diaxetyl 13 thdp hon khi so v&i rugu 1én men duge san xuit bang
cach 1én men co chit chira hydrat cacbon v6i hop phan c6 chita ALDC khi khong c6
ion kim loai (nhu kém) trong cung diéu kién 1én men (vi du cung nhiét do va trong
cing khoang thoi gian). Vi du vé& san phdm ruou 1én men c6 ham luwong diaxetyl thip
13 san phdm rugu 1én men trong d6 mic diaxetyl it hon khodng 1 ppm va/hodc mirc
diaxetyl dué6i khoang 0,5 mg/l. Theo mt phuong an, mirc diaxetyl it hon khoang 0,5
ppm, hodc it hon khoang 0,1 ppm, hoéc it hon khoang 0,05 ppm, hodc it hon khoang
0,01 ppm, hodc it hon khoang 0,001 ppm. Theo mdt phwong an, mirc diaxetyl khoang
it hon 0,1 mg/l, hodc khoang it hon 0,05 mg/l, hodc khodng it hon 0,01 mg/l hodc
khoang it hon 0,001 mg/I.

Khi co chét chira hydrat cacbon, nhu hém rugu (vi du hém rwou c¢6 ham lugng
mach nha thép) hodc nudc trai cdy (nhu nude nho, nude tdo hodc nudce 1€), duge 1én
men v6i ndm men hodc cac vi sinh vét khéc, cic quy trinh khdc nhau dién ra ngoai quy
trinh 1én men ma c6 thé tao ra céc san phém phu khong mong mudn, vi dy, tao ra
diaxetyl c6 mii manh va khé chiu ngay ¢4 & ndng d rét thap. Db udng c6 c¢dn, nhu bia
hodc ruou vang hodc rugu tdo hodc rugu 1€ hodc rugu xa-ké, do dé cod thé c6 mui va
huong vi khong chép nhén dugc néu ham luwong diaxetyl 16n hon dang ké giéi han
nhat dinh cho phép, vi du, trong trudng hop mét sb bia, ham lugng nay vao khoang 0,1
ppm.

Viéc tao thanh diaxetyl ciing bit loi trong qua trinh san xuét etanol trén quy md
cong nghiép vi kho tach diaxetyl khoi etanol bing cach chung cAt. VAn d& cy thé nay
sinh trong qué trinh didu ché etanol tuyét ddi trong d6 etanol dugc loai nuée béng cach
chung cit ddng sbi véi benzen. Diaxetyl s& tich lily trong pha benzen trong qui trinh
chung cit dong sbi, didu nay c6 thé 1am tang hdn hop ctia diaxetyl va benzen 1am cho

khé thu hdi benzen duge sir dung cho chung cit déng soi.
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Quy trinh 0 bia thong thudong bao gdm 1én men hém ruou véi lodi nim men
thich hop, nhu Saccharomyces cerevisae hodc Saccharomyces carlsbergensis.

Thuong thi, trong quy trinh U thdong thudng, qué trinh 1én men thuong dugce
thuc hién trong hai budc, 1én men chinh trong khoang thdi gian binh thuong tir 5 dén
12 ngay va Ién men phy, con dugc goi 1a qua trinh U chin —qu4 trinh nay co6 thé dién ra
trong vong 12 tudn. Trong qué trinh 1én men chinh, hiu hét hydrat cacbon trong hém
rugu duge bién ddi thanh etanol va cacbon dioxit. Qua trinh & chin thudong dugc thuc
hién ¢ nhiét do thép trong sy c6 mit lugng it ndm men con lai. Muyc dich ca viée @
chin 13, khong ké nhitng muc dich khéc, dé két tua hop chét c6 khbi lugng phén tir cao,
khong mong mubn va dé bién dbi hop chit khong mong mudn thanh cic hop chét, nhu
diol, ma khong anh huéng dén huong vi va mui thom. Vi du, butandiol, san pham cubi
cling cla su bién dbi o-axetolactat va diaxetyl trong bia, thuong dugc bao cdo ia hop
chét c6 ddc tinh nhan cam trung hoa. Thuat ngit "mdi trudng 1én men" nhu dugc st
dung trong ban md ta ndy chi méi trudng c¢6 chira co chit chira hydrat cacbon ma ¢6
thé dugc 1én men bdi nAm men hodic cac vi sinh vat khac dé san xudt, vi du, bia hoic
rugu vang hodc ruou tdo hodc rugu 1€ hodc rugu xa-ké. Vi du vé méi truong 1€n men
bao gém: hém rugu, va nudce trai cdy (nhu nude nho, nude tdo va nude 1€). Vi du 9 mo
ta chi tiét vi du vé mot hém ruou thich hop. Thuét ngit "moi truong 0 chin" nhu duge
str dung trong ban mo ta nay chi méi trudng ¢6 chira co chit chira hydrat cacbon di
duoc 1én men boi nAm men hodc céc vi sinh vat khac dé san xuit, vi dy, bia hoic rugu
vang hodc rugu tdo hodc rugu 1€ hodc rugu xa-ké. Vi du v& moi trudng U chin bao gbm
hém ruou va nudc trai ciy duoc 1én men mot phan (nhu nudc nho, nude tdo va nudc
18). Theo mdt sé phwong 4n, sang ché d& xuit modi truong 1én men hodc mdi truong &
chin cho t& bao chu san xuit ALDC c6 chta ion kim loai & ndng d6 nim trong khoang
tir khoang 1 pM dén khoang 300 pM. Theo mot sb phuong 4an, sang ché dé xuit moi
truong 16n men hodc mdi trudng U chin cho t& bao chi san xuit ALDC c6 chira ion
kim loai & ndng d6 nam trong khoang tir khoang 6 pM dén khoang 25 pM.

Theo mot sb khia canh, sang ché dé cap dén viéc sir dung hop phin nhu duoc
mo ta trong ban md ta nay trong qua trinh 1én men bia va/hodc rugu vang va/hoéc rugu
tdo va/hodc rugu 1& va/hodc ruou xa-ké. Theo mdt sé phuong 4an, sang ché bao gdbm
viée st dung hop phin ALDC dugce md ta trong ban mo ta ndy dé phan hity axetolactat

trong qué trinh 1én men hodc U chin bia va/hodc rugu vang va/hodc rugu tdo va/hodc
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ruou 1€ va/hodc ruou xa-ké. Ngoai ra, sang ché bao gém viéc str dung dan xuit ALDC
theo sang ché dé phan hity axetolactat trong qua trinh 1én men hogc 0 chin bia va/hodc
rugu vang va/hodc rugu tao va/hodc rugu 1€ va/hodc rugu xa-ké.

Theo mot sb phwong 4n, phuong phép theo sang ché do d6 dugc dic trung boi
viée xir Iy co chit bang hop phin c6 chira ALDC hoic din xuit ALDC nhu duge md
ta trong ban mod t4 nay trong qud trinh 1én men hodc qué trinh tiép theo qua trinh 1én
men, vi dy, qué trinh 1 chin.

Do d6, theo mét sb phuong an, axetolactat dugc tdch nhém carboxyl nho
enzym thanh axetoin, két qua la tranh dugc su tao thanh diaxetyl tr axetolactat khi
khong mong mudn. Theo mot sb phwong 4n, cic enzym khic dugc st dung két hop
v6i ALDC dé bién dbi a-axetolactat. Vi du v& céc enzym nay bao gém, nhung khéng
gidi han 0, axetolactat reductoisomeraza hodc isomeraza.

Theo mét sé phuong 4n, hgp phin ALDC va/hodc hop phan din xudt ALDC
md ta trong ban mé ta ndy dugc st dung cing v6i ndm men théng thudng trong qué
trinh 1€én men theo mé.

Thay vi st dung enzym & trang thai tu do, c6 thé sit dung enzym & trang théi
dugc gift ¢b dinh, enzym dugc gift ¢b dinh nay dugc bd sung vao hém rugu trong qué
trinh 1én men hodc qué trinh tiép theo qua trinh 1én men (vi du, trong qua trinh G chin).
Enzym duoc gitt ¢§ dinh ciing ¢6 thé duoc duy tri trong c6t ma qua d6 hém rugu 1én
men hodc bia dugc di qua. Enzym c6 thé duoc gift ¢ dinh riéng r&, hodc nim men
duoc ciing gift ¢b dinh va axetolactat decarboxylaza c6 thé dugce sir dung.

Theo mét s6 phwong 4n, hop phdn ALDC vi/hoic hop phan din xuit ALDC
mo td trong ban mo td nay dugc st dung trong qué trinh 1én men hodc u chin bia
va/hodc rugu vang va/hodc rugu tdo va/hodc rugu 1€ va/hodc rugu xa-ké dé lam giam
muc diaxetyl xubng 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 ho#c khoang it hon 0,01 ppm, hodc khoang
it hon 0,001 ppm. Theo mot sb phuong an, hop phin ALDC vi/hoic hop phan din
xuit ALDC mé ta trong ban mé ta nay dugc sit dung trong qué trinh 1én men hoic
chin bia va/hodc rugu vang va/hodc rugu tdo va/hodc rugu 1€ va/hodc ruou xa-ké dé
Jam giam muc diaxetyl xudng dudi 0,1 ppm.

Theo mdt s§ phuong 4n, hop phin ALDC va/hoic hop phan din xut ALDC

md ta trong ban md ta nay dugc st dung trong qud trinh 1én men hodc u chin bia
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va/hodc rugu vang va/hodc rugu tdo va/hodc rugu 1€ va/hodc rugu 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 tbng chi lwgng diaxetyl cong vé6i 2,3-pentandion. Theo
mdt sb phuong 4n, hop phdn ALDC va/hoic hop phin din xudt ALDC md ta trong
ban md ta nay dugc st dung trong qua trinh 1én men hodc U chin bia va/hodc rugu
vang va/hodc ruou tdo va/hodc rugu 1€ va/hodc rugu xa-ké dé 1am giam tbng ham
lvgng VDK duéi 0,1 mg/l.

Theo mot sb phuong 4n, hop phdn ALDC va/hoic hop phin dn xudt ALDC
mod ta trong ban mé ta nay dugc st dung trong qud trinh 1én men hodc U chin bia
va/hodc rugu vang va/hodc ruou tdo va/hodc rugu 1€ va/hodc rugu xa-ké dé lam giam
mirc diaxetyl xubng duéi khoang 0,5 mg/l, hoic khoang it hon 0,1 mg/l, hodc khoéng
it hon 0,05 mg/l, hodc khoang it hon 0,01 mg/l hodc khoang it hon 0,001 mg/i. Theo
mdt s& phwong 4n, hop phin ALDC va/hodc hop phin din xudt ALDC mé ta trong
ban mod ta nay dugc st dung trong qua trinh 1én men hodc U chin bia va/hodc rugu
vang va/hodc rugu tdo va’hodc rugu I€ va/hodc rugu xa-ké dé 1am giam muc diaxetyl
xudng duéi 0,1 mg/l.

Theo mot sb phuwong 4n, hop phin ALDC va/hodic hop phin din xudt ALDC
mo ta trong ban mo ta nay dugc st dung trong qué trinh lén men hodc U chin bia
va/hodc rugu vang va/hodc rugu tao va/hodc rugu 1€ va/hodc rugu xa-ké dé lam giam
cac diketon k& can khac (nhu 2,3 pentandion) xuéng dudi 0,1 mg/l, hodc khoang it hon
0,05 mg/l, hodc it hon 0,01 mg/l hoéc it hon 0,001 mg/1.

Céc quy trinh theo sang ché c6 thé duoc st dung khéng chi lién quan dén qué
trinh G bia, ma ciing thich hop dé san xuét dd udng c6 cdn thich hop bét ky trong d6
mong mudn 1am gidm muirc diaxetyl hodc céc diketon ké can khac (vi du ruou vang,
ruou xa-ké, rugu tao, rugu 1€, v.v.). Theo mot s6 phuong an, cic quy trinh theo sdng
ché ¢6 thé duoc st dung trong san xuét ruou vang dé thu duoge cac vu diém tuong tu,
cu thé 1am giam thoi gian G chin va lam don gian héa quy trinh. Pugc dic biét quan
tam theo sang ché 12 viéc sir dung enzym bién ddi axetolactat lién quan dén quy trinh
goi la quy trinh 1én men malo-lactic. Quy trinh nay bi dnh hudng béi céc vi sinh vat
nhu loai Leuconostoc, Lactobacillus hodc Pediococcus dugce tién hanh sau qua trinh
16n men chinh ciia regu vang dé 1am ting d6 pH cua san phdm ciing nhir d6 6n dinh

sinh hoc ciia n6 va gia ting huong vi cia rugu vang. Hon nfta, ddc biét mong mudn
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tién hanh 16n men vi qua trinh ndy gitip déng chai nhanh chéng va nhd d6 cai thién
dong tién cta cac nha may san xuét rugu vang mot cich dang ké. Tuy nhién, khong
may 13, quy trinh nay c6 thé 1am ting cic hwong vi la do diaxetyl, viéc tao thanh cac
hwong vi la nay c¢6 thé duoc 1am gidm nho su trg gitp cia enzym bién dbi axetolactat.

Do d6, theo mét s& phuong 4n, céc quy trinh theo séng ché c6 kha ning san
xudt dd ubng c6 cbn v6i ham lwong diaxetyl thip hon, trong d6 thoi gian cAn thiét dé
san xuét dd udng c6 cdn véi ham luong diaxetyl thip hon dwgc 1am giam it nhét 10%,
hogc it nhit 20% hodc it nhit 30%, hodc it nhét 40%, hogc it nhit 50%, hogc it nhat
60%, hodc it nhit 70%, hodc it nhit 80%, hodic it nhit 90% khi so vé6i quy trinh khong
st dung hop phan ALDC va/hodc hop phan din xudt ALDC dugc md ta trong ban md
ta ndy. Theo mot s& phuong 4n, cic quy trinh theo sang ché c6 kha ning san xuét dd
ubng c6 con véi ham Iwong diaxetyl thip hon khi so v6i quy trinh khong sit dung hop
phin ALDC va/hodc hop phén din xudt ALDC duoc md ta trong ban md ta ndy, trong
d6 budc 1 chin dugc loai bo hoan toan.

Theo mdt s phwong 4n, hgp phin ALDC va/hodc hop phin din xudt ALDC
mo ta trong ban mo ta nay dugc sit dung trong qué trinh 1én men (vi du 1€n men bia
va/hodc ruou vang va/hodc rugu tao va/hodc ruou 1€ va/hodc rugu xa-ké), sao cho thoi
gian can thiét cho qué trinh 1én men dugc lam gidm it nhét 10%, hodc it nhit 20% hoic
it nhét 30%, hogc it nhat 40%, hodc it nhit 50%, hodc it nhit 60%, hogc it nhat 70%,
hodc it nhit 80%, hoic it nhit 90%, khi so voi quy trinh khong sir dung hgp phén
ALDC va/hoic hop phan din xudt ALDC dugc md ta trong bin md ta nay. Theo mot
sé phuong 4n, cac quy trinh theo sang ché c6 kha ning san xuét 6 udng c6 con véi
ham lugng diaxetyl thdp hon khi so v&i quy trinh khong st dung hop phdn ALDC
va/hodic hop phin din xuit ALDC dugc mo ta trong ban md ta nay, trong d6 buédc u
chin dugc loai bd hoan toan.

Theo mot sé phwong 4an, hop phin ALDC va/hoic hop phan din xudt ALDC
mb ta trong ban md ta ndy dugc sit dung trong qué trinh @ chin hodc qua trinh didu hoa
(vi du U chin/diéu hoa bia), sao cho thoi gian cin thiét cho qua trinh & chin hoic qua
trinh diu hoa dugc 1am giam it nhit 10%, hodc it nhit 20% hoic it nhit 30%, hoic it
nhét 40%, hoic it nhit 50%, hoic it nhit 60%, hogc it nhat 70%, hodc it nhat 80%,
hodc it nhat 90%, khi so véi quy trinh khong st dung hop phan ALDC vi/hoic hop

phan din xudt ALDC duoc md ta trong ban mé ta ndy. Theo mét s6 phuong 4n, céc
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quy trinh theo sang ché c6 kha ning san xuit d6 ubng c6 cdn v6i ham lugng diaxetyl
thdp hon khi so véi quy trinh khéng sir dung hop phdn ALDC va/hodc hop phén din
xudt ALDC dugc md ta trong ban md ta ndy, trong dé bude 1 chin duge loai bé hoan
toan.

Ngoai ra, theo mét sé phuong 4n, cic quy trinh mé ta trong ban mé ta nay c6
thé dwoc sir dung dé thic ddy qua trinh san xuét etanol trén quy mo cdéng nghiép vi sin
phim 1én men thu dugc khéng c6 hodic gan nhu khong c6 ham lugng diaxetyl bét ky,
diu nay 1am don gian hoa quy trinh chung ct, dic biét 14 trong trudng hop chung cht
ddng s61 dé didu ché etanol tuyét dbi, tirc 12 etanol khan tinh khiét.

Theo mdt s& phwong 4n, sang ché dé xult phuong phép san xut bia va/hoic
rugu vang va/hodc rugu tdo va/hodc rugu 1€ va/hodc rugu xa-ké bao gﬁ“)m bd sung hop
phan ¢6 chita enzym ALDC va ion kim loai vao mdi trudng (nhu mdi trudng 1én men
va/hodc moi truong U chin) cho bia va/hodc rugu vang va/hodc rugu tdo va’hodc rugu
16 va/hodc rugu xa-ké sao cho ion kim loai c6 mit trong méi trudng nay & ndng dd
nam trong khoang tir khoang 0,1 pM dén khoang 500 pM, hoic tir khoang 0,1 pM dén
khoang 300 pM, hoic tir khoang 0,1 pM dén khoang 50 uM, hodc tir khoang 1 uM
dén khoang 500 pM, hodc tir khoang 1 pM dén khoang 300 pM, hoic tir khoang 6 pM
dén khoang 300 pM, hoic tir khoang 1 pM dén khoang 100 pM, hodc tlr khoang 1 pM
dén khoang 50 uM, hoic tir khoang 6 pM dén khoang 50 pM, hodc tir khoang 6 uM
dén khoang 25 pM, hodc tir khoang 10 uM dén khoang 150 mM, hoic tir khoang 20
uM dén khoang 120 mM, hoic tir khoang 25 pM dén khoang 100 mM, hoic tir khoang
25 uM dén khoang 50 mM, hoic tir khoang 25 uM dén khoang 20 mM, hodc tur
khoang 25 pM dén khoang 50 pM, hoic tir khoang 100 uM dén khoang 20 mM, hozc
tir khoang 250 pM dén khoang 20 mM, hodc tir khoang 1 mM dén khoang 20 mM,
hodc tir khoang 1 mM dén khoang 5 mM. Theo mot sb phuong én, ion kim loai dugc
chon tir nhém bao gém Zn2+, Mg2+, Mn2+, C02+, Cu2+, Ba2+, Ca** va Fe*" va hdn hop
ctia ching. Theo mot sb phwong 4n, ion kim loai dwgc chon tir nhém bao gbm Zn®™,
Cu”*, va Fe*". Theo mot s6 phuong 4n, ion kim loai dugc chon tir nhém bao gdm Zn®*,
Mn**, va Co?". Theo mdt sé phwong 4n, ion kim loai 1a Zn** hosic Mn**. Theo mét sb
phuong 4n, ion kim loai 12 Zn*". Theo mot s6 phuong 4n, séng ché dé xuit phuong
phép sén xuét bia va/hodc rugu vang va/hodc ruou tdo va/hodc rugu 1€ va/hodc rugu

xa-ké bao gdm bd sung hop phéan c6 chira enzym ALDC va kém vao mdi trudng (nhu
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mdi trudng 1én men va/hoic mdi trudng U chin) cho bia va/hodc ruou vang va/hodc
ruou tdo va/hodc rugu 1€ va/hodc ruou xa-ké trong d6 kém c6 mit trong hop phén &
ndng d6 nim trong khoang tir khoang 0,25 mM dén khoang 200 mM, nhu tir khoang 1
mM dén khoang 20 mM, hoic tir khoang 1mM dén khoang 5 mM. Theo mdt sb
phuong 4n, sang ché d& xuit phuong phép san xuét bia vi/hodc ruou vang va/hodc
rugu tdo va/hodc rugu 1€ va/hodc ruou xa-ké bao gém bd sung hogp phﬁn c6 chira
enzym ALDC va kém vao moéi truong (nhu méi trudng 1€n men va/hodc moi trudong v
chin) cho bia va/hodc rugu vang va/hodc rugu tdo va/hodc rugu 1€ va/hodc rugu xa-ke,
trong d6 ty 1& mol cua kém so v6i enzym ALDC cao hon 1 nhu 2:1, hodc 3:1, hodc
5:1, hodc 10:1, hodc 20:1 hodc 30:1, hodc 50:1, hodc 60:1. Theo mdt s6 phuong an,
enzym ALDC va k&m duogc bd sung trong qua trinh 1én men va/hodc qué trinh 0 chin.
Theo mot sb phuong an, enzym ALDC dugc bd sung & nong db nim trong khoang tir
khoang 0,01 g dén khoang 10 g, hodc tir khoang 0,5 g dén khoang 10 g, hodc tir
khoang 1 g dén khoang 5 g cho mdi hectolit cia men bia va/hoic rwou vang va/hodic
ruou tdo va/hodc ruou 1€ va/hoic ruou xa-ké. Nhu duge sit dung trong ban mo ta nay
thuét ngit "men bia va/hodc rugu vang va/hodc rugu tdo va/hodc rugu 1€ va/hodc rugu
xa-k&" c6 thé thay thé 13n nhau vé6i thut ngit méi truong. Theo mét sd phuong an,
hoat tinh ctia enzym ALDC nay ndm trong khoang tir 1000 dén 2500 don vi cho mdi
mg protein.

Theo mét sb phwong 4n, sang ché d& xuit phuong phép san xuit bia va/hoic
ruou vang va/hodc ruou tdo va/hodc ruou I1€ va/hoic rugu xa-ké bao gém bd sung hop
phin c6 chtra enzym ALDC va ion kim loai vao moi trudng (nhu moi trudng 1én men
va/hodc moi trudng U chin) cho bia va/hodc rugu vang va/hodc rugu tdo va/hodc rugu
16 va/hodc rugu xa-ké, trong d6 ion kim loai ¢6 mat trong hop phan & ndéng do nim
trong khoang tir khoang 1 pM dén khoang 200 mM, hodc tir khoang 100 uM dén
khoang 200 mM, va hop phan c6 chira enzym ALDC va ion kim loai dugc bd sung &
ndng d6 nim trong khoang tir khoang 0,01 g dén khoang 10 g cho mdi hectolit cila
men bia va/hodc ruou vang va/hodc rugu tdo va/hodc rugu 1€ va/hodc rugu xa-ké.
Theo mét s& phuong 4n, sang ché d& xudt phuong phép san xuét bia vi/hodc rugu
vang va/hodc rugu tdo va/hodc ruou 1€ va/hodc rugu xa-ké bao gbm bd sung hop phan
c6 chra enzym ALDC va ion kim loai vao moi trudng (nhu moéi trudng 1én men

va/hodc méi truong U chin) cho bia va/hodc rugu vang va/hodc rugu tdo va/hodc ruou
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16 va/hodc ruou xa-ké, trong d6 ion kim loai ¢6 mit trong hop phan & néng d6 nim
trong khoang tir khoang 1 pM dén khoang 200 mM, hodc tir khoang 100 pM dén
khoang 200 mM, v hop phén c6 chira enzym ALDC va ion kim loai duge b sung &
ndng d6 nam trong khoang tir khoang 0,5 g dén khoang 10 g cho mdi hectolit ciia men
bia va/hodc rugu vang va/hodc ruou tao va/hodc rugu 1€ va/hodc rugu xa-ké. Theo mot
sb phuong 4n, sang ché d& xuét phuong phap san xuét bia vi/hodic rrou vang va/hodc
rugu tdo va/hodc ruou 1€ va/hoic ruou xa-ké bao gém bd sung hop phﬁn c6 chua
enzym ALDC va ion kim loai vao méi truong (nhu moi trudng 1én men va/hodc moi
truong U chin) cho bia va/hodc rugu vang va/hodc rugu to va/hodc rugu 1€ va/hodc
rugu xa-ké, trong d6 ion kim loai c6 mit trong hop phan & ndng do nam trong khoang
tir khoang 1 pM dén khoang 200 mM hoic khoang 100 pM dén khoang 200 mM, va
hop phin ¢ chira enzym ALDC va ion kim loai dwoc bd sung & ndng do nim trong
khoang tir khoang 1 g dén khoang 5 g cho mdi hectolit ctia men bia va/hoic rugu vang
va/hodc rugu tdo va’hodc ruou 1€ va/hodc ruou xa-ké. Theo mot ) phuong an, sang
ché d& xuét phuong phap san xuit bia vi/hodc rugu vang vi/hodc rugu tdo va/hoic
rugu 18 va/hodic rugu xa-ké bao gdm bd sung hop phén cé chira enzym ALDC va ion
kim loai vao moéi truong (nhu moéi trudng 1€n men va/hodc mdi trudng U chin) cho bia
va/hodc rugu vang va/hodc rugu tdo va/hodc rugu 1€ va/hodc rugu xa-ké, trong do ion
kim loai ¢6 mit trong hop phin & ndng d6 nim trong khoang tir khoang 1 M dén
khoang 200 mM, hoic tir khoang 100 pM dén khoang 200 mM, va hop phan c6 chira
enzym ALDC va ion kim loai dugc bd sung & ndng do ndm trong khoang tir khoang 1
g dén khodng 2 g cho mdi hectolit ctia men bia va/hodic ruou vang va/hodc ruou tao
va/hoac rugu 1€ va/hodc rugu xa-ké. Theo mot s6 phuong 4n, ion kim loai c6 mdt trong
hop phan & ndng d6 ndm trong khoang 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. Theo
mot s phuong 4n, ion kim loai duge chon tir nhém bao gdm Zn**, Mg**, Mn**, Co™",
Cu**, Ba**, Ca*" va Fe*" va hdn hop ciia ching. Theo mét sd phuong 4n, ion kim loai
duge chon tir nhém bao gdm Zn**, Cu®*, va Fe**. Theo mét s& phwong 4n, ion kim loai
dugc chon tir nhém bao gdm Zn**, Mn**, va Co®". Theo mdt sb phwong 4n, ion kim
loai 12 Zn*" hodc Mn**. Theo mdt sb phuong 4n, ion kim loai 1a Zn**. Theo mot sb

phuong 4n, hoat tinh cia enzym ALDC ndy nam trong khoang tir 950 dén 2500 don vi
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cho m&i mg protein hodc tir 1000 dén 2500 don vi cho mdi mg protein hoic tr 1500
dén 2500 don vi cho mbi mg protein.

Theo mot sb phuwong 4n, sang ché dé xuit phwong phap sin xuét bia va/hoic
rugu vang va/hodc ruou tdo va/hoic ruou lé va/hodc rugu xa-ké bao gém bd sung
enzym ALDC va ion kim loai trong hop phin vao méi trudng (nhu mdi trudng 1én
men va/hodc moi trudng U chin) cho bia va/hoidc rugu vang va/hodc rugu tdo va/hodc
rugu 1€ va/hoidc rugu xa-ké, trong do6 ty 1€ mol cia ion kim loai so v6i enzym ALDC
cao hon 1, va hop phén c¢6 chira enzym ALDC va ion kim loai dugc bd sung & ndng d6
nim trong khoang tir khoang 0,01 g dén khoang 10 g cho mdi hectolit clia men bia
va/hodc ruou vang va/hodc ruou tdo va/hodc rugu 1€ va/hodc rugu xa-ké. Theo mot sb
phuong 4n, sang ché dé xuit phuwong phép san xudt bia va/hodic rugu vang va/hoic
rugu tdo vi/hodc rugu 18 va/hodic ruou xa-ké bao gdbm bd sung enzym ALDC va ion
kim loai trong hgp phan vao méi trudng (nhur mdi trudng 1én men va/hoic méi trudng
i chin) cho bia va/hodc rugu vang va/hodc rugu tdo va/hodc rugu 1€ va/hodc rugu xa-
ke, trong d6 ty 1€ mol cta ion kim loai so véi enzym ALDC cao hon 1, va hop phan ¢6
chira enzym ALDC 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 vd/hodc rugu vang
va/hodc rugu tdo va’hodc ruou 1€ va/hodc ruou xa-ké. Theo mot s6 phuong an, séng
ché d& xuét phuong phap san xuét bia va/hodc rugu vang va/hoic ruou tdo va/hogc
ruou 18 vi/hodc rugu xa-ké bao gdm bd sung enzym ALDC va ion kim loai trong hop
phin vao mdi truong (nhu méi trudng 1én men va/hoic moi trudng 0 chin) cho bia
va/hodc rugu vang va/hodc rugu tao va/hodc rugu 1€ va/hodc rugu xa-keé, trong do ty 1€
mol ciia ion kim loai so véi enzym ALDC cao hon 1, va hgp phin c6 chtra enzym
ALDC va ion kim loai dugc bd sung & ndng d6 nim trong khoang tir khoang 1 g dén
khoang 5 g cho mdi hectolit ciia men bia va/hoic ruou vang va‘hoic rugu tdo va/hodc
rugu 16 va/hodc ruou xa-ké. Theo mot sb phuong 4n, sang ché dé xuét phuong phap
san xuét bia va/hodc rugu vang va/hodc rugu tdo va/hodc rugu 1€ va/hodce ruou xa-ké
bao gém bd sung enzym ALDC va ion kim loai trong hop phin vao méi trudng (nhu
moi trrong 1én men va/hodc mdi trudng U chin) cho bia va/hodc rugu vang va’hodc
ruou tdo va/hodc rugu 1€ va/hodc rugu xa-ké, trong do6 ty 1€ mol cua ion kim loai so
vé6i enzym ALDC cao hon 1, va hop phén ¢6 chira enzym ALDC va ion kim loai dugc

bd sung & ndng d6 nam trong khoang tir khoang 1 g dén khoang 2 g cho mdi hectolit
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cua men bia va/hodc rugu vang va/hodc rugu tao va/hodc rugu 1€ va/hodc rugu xa-ké.
Theo mdt sé phuong an, ty 18 mol cia ion kim loai so v6i enzym ALDC bang 2:1,
hodc 3:1, hodc 5:1, hodc 10:1, hodc 20:1 hodc 30:1, hodc 50:1, hodc 60:1, hodc cao
hon. Theo mét sb phuong 4n, ion kim loai dwoc chon tir nhém bao gdm Zn**, Mg™,
Mn?*, Co**, Cu**, Ba?*, Ca®" va Fe?" va hdn hop cta chung. Theo mét sé phuong 4n,
ion kim loai duwgc chon tir nhém bao gém Zn2+, Cu2+, va Fe**. Theo mot sb phuong an,
ion kim loai duge chon tir nhém bao gdm Zn**, Mn*", va Co?*. Theo mdt s phuong
4n, ion kim loai 12 Zn®*" hodc Mn?*. Theo mot s6 phwong 4n, ion kim loai 13 Zn**. Theo
mdt s6 phuong 4n, hoat tinh ciia enzym ALDC nay nam trong khoang tir 950 dén 2500
don vi cho mdi mg protein hodc tir 1000 dén 2500 don vi cho mdi mg protein hodc tir
1500 dén 2500 don vi cho mdi mg protein.

Sdn xudt enzym ALDC

Theo mdt khia canh, phin mé ta dé cip dén axit nucleic c6 kha ning mi hoa
enzym ALDC nhu dugce mo ta trong ban mo ta nay. Theo khia canh khéc, phin moé ta
dé cap dén vat truyén biéu hién hoic plasmit c6 chira axit nucleic nay, hodc c6 kha
ning biéu hién enzym ALDC nhu dwgc md ta trong ban md ta ndy. Theo mdt khia
canh, vét truyén biéu hién hodc plasmit ¢6 chira trinh tu khoi dau c6 ngudn gbe tir
Trichoderma nhu trinh ty khéi ddu c6 ngudn gbe tir cbhl T. reesei. Theo khia canh
khac, vat truyén biéu hién hoic plasmit c6 chia trinh tu két thic c6 nguén géc tr
Trichoderma nhu trinh tu két thic c6 nguc“m gbc tir cbhl T, reesei. Theo khia canh
khac nita, vat truyén biéu hién hoic plasmit c¢6 chira mot hodc nhiéu thanh phﬁn danh
du chon loc nhu amdS va pyrG Aspergillus nidulans. Theo khia canh khéc, vat truyén
bidu hién hoic plasmit c6 chira mdt hodc nhiéu ving cubi cho phép duy tri plasmit
khong phai nhidm sic thé trong té bao chi.

Theo mot khia canh, ph?m mé ta dé cap dén té bao chi c6 su bidu hién khac loai
cua enzym ALDC nhu dugc mo ta trong ban mo ta nay. Theo khia canh khéc, té bao
chi 12 té bao ndm. Theo khia canh khac nita, t& bio nim thudc chi Trichoderma. Theo
khia canh khéac nita, té bao ndm thudc lodi Trichoderma reesei hodc thudc loai
Hypocrea jecorina. Theo khia canh khéc, té bao chu ¢6 chira, tot hon 13 dugc bién nap
v6i, plasmit hodc véat truyén biéu hién nhu dugc mo ta trong badn md ta nay.

Theo mot sb phuwong 4n, t& bao chi 13 t& bao chi vi khudn nhu Bacillus. Theo

mdt sb phuwong 4n enzym ALDC duogc san xuét bing cach nudi cdy ching Bacillus
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subtilis chira gen m3 hoéa va biéu hién enzym ALDC (vi du ALDC cta Bacillus
brevis). Vi du v& té bao chi nhu vy va viéc nudi cdy chiing dwgc md ta trong
DK149335B.

Vi du vé vat truyén biéu hién va/hodc vat truyén tich hgp thich hgp dugc dua ra
trong Sambrook et al. (1989) rén 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 patent M§ s6 5,874,276. Tham khao thém danh sich
vét truyén trong tai liéu Fungal Genetics Stock Center Catalogue of Strains (FGSC,
http://www.fgsc.net). Cac vat truyén dic biét hitu dung bao gbm cac vat truyén thu
duoc tir Invitrogen va Promega ching han. Plasmit thich hop dé st dung trong té€ bao
vi khuan bao gdm pBR322 va pUC19 cho phép sao chép trong E. coli va pE194 ching
han, cho phép sao chép trong Bacillus. Cac vét truyén dic trung khéc thich hop dé sir
dung trong té bao chu E. coli bao gdm vat truyén nhu pFB6, pBR322, pUCI1S,
pUC100, pDONR™201, 10 pDONR™221, pENTR™, pGEM®3Z va pGEM®4Z.

Vit truyén dic trung thich hop dé sir dung trong té bao nidm bao gdm pRAX,
mdt vét truyén biéu hién muc dich chung hitu dung trong Aspergillus, pRAX véi trinh
tu khoi ddu glad, va trong Hypocrea/Trichoderma bao gdm pTrex3g véi trinh ty khoi
dau cbhl.

Theo mot sb phuong 4n, t& bao chi 12 t& bao ndm va tiy v 1a té bao chit ndm
soi. Thuat ngit "nim soi" chi tit ca céc dang soi clia cAp phén loai phu Eumycotina
(xem, Alexopoulos, C. J. (1962), Introductory Mycology, Wiley, New York). Céac nim
nay dugc dac trung boi thé sgi ndm sinh dudng véi thanh té bao gém chitin, xenluloza,
va c4c polysacarit phirc hop khac. Ndm soi theo sang ché 14 khac biét vé mit hinh théi,
sinh 1y, va di truyén v6i nAm men. Su phat trién sinh dudng bdi ndm soi 12 béi su kéo
dai soi ndm va su di hoa cacbon 12 wa khi bét budc. Theo sang ché, té bio ndm sgi cha
me c6 thé 13 t& bao thudc loai, nhung khong gi6i han &, Trichoderma (vi du,
Trichoderma reesei, kiéu hinh thai vo tinh cia Hypocrea jecorina, trudc ddy dugc
phan loai la T. longibrachiatum, Trichoderma viride, Trichoderma koningii,
Trichoderma harzianum) (Sheir-Neirs et al., Appl. Microbiol. Biotechnol. 20:46-53
(1984); ATCC sb 56765 va ATCC sb 26921), Penicilliurn sp., Humicola sp. (vi du, H.
insolens, H. lanuginosa va H. grisea), Chrysosporium sp. (vi du, C. lucknowense),

Gliocladium sp., Aspergillus sp. (vi du, A. oryzae, A. niger, A sojae, A. japonicus, A.
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nidulans, va A. awamori) (Ward et al., Appl. Microbiol. Biotechnol. 39:738-743 (1993)
va 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. (xem
thém , Innis et al., Science 228:21 -26 (1985)). Thuat nglt "Trichoderma" hodc
"Trichoderma sp." hodc "Trichoderma spp." ding & chi chi nAm bit ky d3 dugc phén
loai hodc hién dang duoc phan loai 1a Trichoderma.

Theo mot sb phuong 4n, t& bao chu s& 13 t& bao vi khudn gram duong. Vi du
khong gi6i han bao gdm ching Streptomyces (e.g., S. lividans, S. coelicolor, va S.
griseus) va Bacillus. Nhu duge st dung trong ban md ta nay, "gibng Bacillus" bao
gdm tat ca cac loai trong gibng "Bacillus," nhu d3 biét voi nguoi c6 hiéu biét trung
binh trong linh vuc k§ thuit nay, bao gdm, nhung khéng 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. D3 nhan thiy ring giéng Bacillus tiép tuc trai
qua su tai cAu tric phén loai. Do d6, dy dinh ring giéng nay bao gdm cac loai da dugc
t4di phan loai, bao gdm, nhung khong gi6i han & caic sinh vit nhu B.
stearothermophilus, ma hién nay dugc dat tén 13 "Geobacillus tearothermophilus."

Theo mot sé phwong 4n, té bao chi 14 ching vi khudn gram am, nhu E. coli
hodc Pseudomonas sp. Theo céc phuong 4n khéc, té bao chi c6 thé 13 té bao ndm men
nhu Saccharomyces sp., Schizosaccharomyces sp., Pichia sp., hodc Candida sp. Theo
cac phuong an khac, té bao chu sé& 1a t& bao chi dugc thiét ké di truyén trong d6 cac
gen nguyén thé da duoc 1am bit hoat, vi du bang cach lam khuyét trong té bao vi
khuén hoic té bao nidm. Khi mong mudn thu duge té bao chi dang nim c6 mét hoic
nhiéu gen da dwgc lam bat hoat, c6 thé sit dung cic phuong phap di biét (vi du,
phuong phép dugc boc 10 trong patent M§ sb 5,246,853, patent My sb 5,475,101, va
WO 92/06209). Su bét hoat gen c6 thé duoc thyuc hién bing cach lam khuyét mét phan
hodc hoan toan, bang bét hoat cai xen hoic bing bién phap bat ky khac 1am cho gen
khong c6 chirc ndng cho muc dich du dinh ctia n6 (sao cho gen dugc ngin khong biéu
hién protein chirc ning). Theo mdt sb phwong 4n, khi t& bao chi 12 t& bao Trichoderma
va cu thé 12 t& bao chii 7. reesei, cac gen cbhl, cbh2, egll va egl2 s& dugc hoat hoa

va/hodc bi 1am khuyét. T€ bao chu Trichoderma reesei néu 1am vi du c6 bon protein bi
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1am khuyét dwoc néu va mo ta trong patent My s 5,847,276 vA WO 05/001036. Theo
cac phwong 4n khac, t& bao chi 13 chung thiéu hut proteaza hoic khong c6 proteaza.
Thuét ngtr ching "thiéu hut proteaza" hoic "ching khong c6 proteaza" nhu dugc st
dung trong ban md t nay chi té bao chii thu duge hogic c6 kha ning thu dugc tr té bao
cha me trong dé t€ bao chu ndy c¢6 chira mot hodc nhiéu bién dbi di truyén lam cho té
bao chu san xuit mdt hodc nhidu proteaza (vi du proteaza chirc ning) véi lugng gidm
khi so véi té bao cha me; t6t hon 1a t& bao chu nay thiéu hut mot hodc nhiéu proteaza
dugc chon tir nhém bao gébm WprA, Vpr, Epr, IspA, Bpr, NprE, AprE, ampS, aprX,
bpf, clpCP, clpEP, clpXP, codWX, lonA, lonB, nprB, map, mlpA, mpr, pepT, pepF,
dppA, yqyE, tepA, yfiT, yflG, ymfF, ypwA, yrrN, yrrO, va ywaD. Té bao chi bién thé
co nguén gdc tir té bao cha me dugc tao ra, t& bao chi bién thé nay c6 chura mot hodc
nhidu bién dbi di truyén lam cho t& bao cia ching bién thé san xuit mét hoic nhidu
proteaza v6i lwong giam khi so v6i t& bao cha me.

Viéc dua vat truyén hodc ciu trac ADN vao té bao chii bao gdm cac k§ thuat
nhu bién nap; duc 18 dién; vi tiém nhén; tai nap; chuyén nhidm, (v{ du, chuyén nhiém
qua trung gian liposom va chuyén nhiém qua trung gian DEAE-Dextrin); 0 véi chét
két tia ADN canxi phosphat; bin vi dan phit ADN véi tc do cao; va dung hop té bao
tran. Cac ky thuat bién nap chung 13 da biét trong linh vuc k¥ thuat ndy (xem, vi du ,
Ausubel et al. (1987) trén ddy, chuong 9; va Sambrook et al. (1989) #rén ddy, va
Campbell et al., Curr. Genet. 16:53-56 (1989)).

Phwong phéap bién nap i véi Bacillus dugc bdc 16 trong nhidu tai liéu tham
khao khac nhau bao gdbm Anagnostopoulos C. and J. Spizizen, J. Bacteriol. 81:741-
746 (1961) va WO 02/14490.

Phuong phép bién nap d6i v6i Aspergillus dwgc md 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. Sy biéu hién cua protein khac loai trong Trichoderma dugc md ta trong
patent My s6 6,022,725; patent My s 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
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Molecular Industrial Mycology, Eds. Leong and Berka, Marcel Dekker Inc., NY
(1992) pp. 129-148). Ngoai ra, tham khao thém W096/00787 va Bajar et al., Proc.
Natl. Acad. Sci. USA 88:8202-8212 (1991) v& viéc bién nap chiing Fusarium.

Theo mot khia canh, phin mé td d& cip dén phuwong phip phan 1ip enzym
ALDC nhu dugc xac dinh trong ban mo ta ndy, phuong phap nay bao gdm budc cam
tng sy téng hop enzym ALDC trong t€ bao chii nhur duge x4c dinh trong ban mé ta
nay co sy biéu hién khac loai cua enzym ALDC nay va thu hdi protein ngoai bao dugc
tibt boi t& bao chi nay, va tity ¥ tinh ché enzym ALDC. Theo khia canh khéc, phan m6
ta dé cap dén phuong phap san xut enzym ALDC nhu duge x4c dinh trong ban mé ta
nay, phuong phap niy bao gdm budc cim ting su tdng hop enzym ALDC trong té bao
chi nhu dugc xac dinh trong ban mo ta nay c6 su biéu hién khéc loai cua enzym
ALDC nay, va ty ¥ tinh ché enzym ALDC. Theo khia canh khéc, phan mo ta dé cap
dén phuong phap bidu hién enzym ALDC nhu dugc x4c dinh trong ban mo ta nay,
phuong phap nay bao gdm thu t& bao chii nhu duge xdc dinh trong ban mo ta nay,
hodc t& bao chi thich hop bét ky da biét voi ngudi c6 hiéu biét trung binh trong linh
vuc k¥ thuat nay, va biéu hién enzym ALDC tir t& bao chi ndy, va tlly ¥ tinh ché
enzym ALDC. Theo khia canh khéc, enzym ALDC nhu dugc xac dinh trong ban mo ta
nay 1a protein tiét chiém wu thé.

Theo mot sé phuong 4n, ion kim loai nhu Zn**, Mg?*, Mn**, Co™, Cu**, Ba™,
Ca®* va Fe*" va hdn hop cta ching dugc bd sung vao mdi truong (nhu mdi trudng
nudi ciy va’hoic moi truong 1én men va/hoic mdi trudng G chin) trong qud trinh san
xuét va/hodc sau qué trinh san xuit ALDC dé lam tang hi¢u suét duge thu hdi tir vi
sinh vat.

Theo mot sb phuong an, séng ché dé xuit mdi truong nudi cdy cho t€ bao chu
san xuit ALDC c6 chira ion kim loai & ndng d6 nim trong khoang tir khoang 1 uM
dén khoang 1 mM. Theo mét s§ phuong 4n, sang ché dé xudt moi trudng nudi ciy cho
té bao chu san xudt ALDC c¢6 chira ion kim loai & ndng d6 nim trong khoang tir
khoang 25 pM dén khoang 150 pM. Theo mot s phwong 4n, sing ché d& xuit moi
truong nubi cdy cho t& bao chi san xuit ALDC c6 cha ion kim loai & nbng d6 nim
trong khoang tir khoang 25 pM dén khoang 50 pM. Theo mét sb phuong 4n, sang ché
d& xult moi trudong nudi cdy cho t& bao chi san xuidt ALDC cé chira ion kim loai &

ndng d6 ndm trong khoang tir khoang 30 uM dén khoang 40 pM. Theo mot s6 phuong

50

50/86



53256

an, sang ché d& xult moi truong nudi céy cho t& bao chii san xuit ALDC c6 chita ion
kim loai & ndng d6 ndm trong khoang tir khoang 40 pM dén khoang 150 pM. Theo
mot s6 phwong 4n, sang ché d& xuit méi trudng nudi cdy cho té bao chii san xuét
ALDC ¢6 chtra ion kim loai & ndng d6 nim trong khoang tir khoang 60 pM dén
khoang 150 pM. Theo mot s6 phuong 4n, ion kim loai duge chon tir nhém bao gdm
Zn*, Mg2+, Mn?*, Co**, Cu**, va Fe** va hdn hop ctia ching. Theo mot ) phuong an,
ion kim loai dugc chon tir nhém bao gém Zn**, Cu*, va Fe?". Theo mot sb phuong an,
ion kim loai duge chon tir nhém bao gdm Zn**, Mn**, va Co®*. Theo mot s6 phuong
4n, ion kim loai 12 Zn®" hoic Mn?*, Theo mot s6 phwong 4n, ion kim loai 13 Zn**. Theo
mdt s& phwong 4n, hoat tinh ciia enzym ALDC nay nam trong khoang tir 950 dén 2500
don vi cho mdi mg protein hodc tir 1000 dén 2500 don vi cho mdi mg protein hodc tir
1500 dén 2500 don vi cho mdi mg protein. Thuat ngit "t& bao chii san xudt ALDC"
nhu duogc sit dung trong ban md ta nay chi t& bao chii c6 kha ning biéu hién enzym
ALDC khi t& bao chii nay dwoc nudi cdy trong cac didu kién cho phép su biéu hién ctia
trinh tu axit nucleic ma héa ALDC. Trinh tu axit nucleic m& héa enzym ALDC c6 thé
khéc loai hogic trong ddng véi t& bao chu. Theo mot s phwong 4n, t€ bao chii sdn xuit
ALDC 1a Bacillus subtilis. Theo mdt sb phuong 4n, t& bao chu san xuit ALDC Ia
Bacillus subtilis ¢6 chira gen ma hoa va biéu hién enzym ALDC trong d6 enzym
ALDC c¢6 chira trinh ty axit amin c6 do ddng nhét it nhét 13 70%, 75%, 80%, 85%,
90%, 95%, 97%, 98%, 99% hodc 100% véi SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID
NO: 5, SEQ ID NO: 7, SEQ ID NO: 8, hoac manh chirc ndng bét ky ctia n6. Theo mot
sd phuong 4n, t& bao chu san xudt ALDC 1a Bacillus subtilis ¢6 chita trinh ty axit
nucleic md héa ALDC trong d¢6 trinh ty axit nucleic md héa ALDC nay c6 dd dong
nhat it nht 14 70%, 75%, 80%, 85%, 90%, 95%, 97%, 98%, 99% hogc 100% véi SEQ
ID NO: 1, SEQ ID NO: 4, SEQ ID NO: 6 hoic manh chtic ning bét ky ctia né. Theo
mdt s6 phuong 4n, té bao chi san xudt ALDC 12 Bacillus subtilis ¢6 chira gen ma hoa
ALDC c6 ngudn gbc tir Bacillus brevis.
Vi du thuc hién siang ché

Sang ché duoc mod ta chi tiét hon trong cac vi du sau, cac vi du nay khong nhim
muc dich gi6i han theo cach bét ky pham vi ciia sang ché nhu dugc yéu ciu bao hd.

Cac hinh v& dinh kém duogc du dinh xem 1a céc phén khéng thé thiéu dé x4c dinh dic
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diém va mo ta sang ché. Céc vi du sau dugc dua ra nham muc dich minh hoa, ma
khong nham muc dich giéi han sang ché nhu dugc yéu cAu bao ho.

Vidu 1 - Sy biéu hién khéc loai clia axetolactat decarboxylaza, aldB

Gen aldB Brevibacillus brevis (c6 thé dwgc d& cap dén 1a Bacillus brevis)
axetolactat decacboxylaza (ALDC) dd dugc x4c dinh tir trude (Diderichsen et al., J
Bacteriol. (1990) 172(8): 4315), v6i trinh tu dwoc néu véi Ma sb Truy cap UNIPROT
l1a P23616.1. Trinh ty ciia gen nay, aldB, dugc minh hoa trong SEQ ID NO:1. Céc
nucleotit dugc in ddm va gach chén 1a cac nucleotit ma hda peptit tin hiu.

SEQ ID NO: 1 néu trinh ty nucleotit ciia gen aldB:

atgaaaaaaaatatcatcacttctatcacatctctggcetetggttgecgggctgtetttgactgcttttgcaget

acaacggctactgtaccagcaccacctgccaageaggaatccaaacctgeggttgecgetaatccggeaccaaaaaatgta
ctgtttcaatactcaacgatcaatgcactcatgctiggacagtitgaaggggaciigacitigaaagacctgaagctgegaggc
gatatgggacttggtaccatcaatgatctcgatggagagatgaticagatgggtacaaaatictaccagatcgacagcaccg
gaaaattatcggagctgeccagaaagtgtgaaaactccatttgeggttactacacatttcgagecgaaagaaaaaactacatta
accaatgtgcaagattacaatcaattaacaaaaatgcttgaggagaaatttgaaaacaagaacgtcttttatgccgtaaagcetg
accggtacctttaagatggtaaaggctagaacagttccaaaacaaaccagaccttatccgcagetgactgaagtaaccaaaa
aacaatccgagtttgaatttaaaaatgttaagggaaccctgattggctictatacgccaaattatgcagcagecctgaatgttce
cggattccatctccacttcatcacagaggataaaacaagtggeggacacgtattaaatctgcaatttgacaacgegaatctgg
aaatttctccgatccatgagtttgatgtacaattgccgcacacagatgattttgeccactctgatctgacacaagttactactage
caagtacaccaagctgagtcagaaagaaaataa

SEQ ID NO: 6 dwa ra vi du vé trinh tw nucleotit md héa axetolactat
decarboxylaza - cac nucleotit dugc in ddm va gach chan 1a céc nucleotit ma héa peptit
tin hiéu:

atgaaaaaaaatatcatcacttctatcacatctctggctctegttgccgggctgtcetttgactgcttttgcaget

acaacggctactgtaccagcaccacctgeccaagcaggaatccaaacctgtggttgecgetaatccggeaccaaaaa

atgtactgtttcaatactcaacgatcaatgcactcatgcttggacagtitgaaggggacttgactitgaaagacctgaa
gctacgaggcgatatggggecttggtaccatcaatgatctcgatggagagatgattcagatgggtacaaaattctaccagat

cgacagcaccggaaaattatccgagcetgecagaaagtgtgaaaactecatttgeggttactacacatttcgagecgaaagaa
aaaactacattaaccaatgtgcaagattacaatcaattaacaaaaatgcttgaggagaaatttgaaaacaagaacgtcttttatg
ccgtaaagctgaccggtacctttaagatggtaaaggctagaacagttccaaaacaaaccagaccttatccgeagcetgactga
agtaaccaaaaaacaatccgagtttgaatttaaaaatgttaagggaaccctgattggcttctatacgccaaattatgcageage

cctgaatgttcceggattecatetecacttcatcacagaggataaaacaagtggeggacacgtattaaatctgeaatttgacaa
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cgcgaatctggaaattictccgatccatgagtttgatgtacaattgecgeacacagatgattitgeccactcetgatctgacacaa
gttactactagccaagtacaccaagctgagtcagaaagaaaataa

Proenzym mi hoéa bdi gen aldB duge md td trong SEQ ID NO: 2. O diu tan
cling N, protein ndy c6 peptit tin hiéu ¢6 chidu dai 24 axit amin nhu duge dw doén béi
SignalP-NN (Emanuelsson et al., Nature Protocols (2007) 2: 953-971). Trinh tu peptit
tin hiéu nay duoc gach chén va in ddm trong SEQ ID NO:2. Sy c6 mit cua peptit tin
hiéu chi ra ring axetolactat decarboxylaza, aldB nay 14 enzym dugc tiét. Trinh ty cia
chudi trudng thanh, da dugc xir 1y dﬁy du, theo du doan (aldB, 261 axit amin) dugc
mo ta trong SEQ ID NO: 3.

SEQ ID NO: 2 néu trinh tw axit amin cia tién chdt aldB axetolactat
decacboxylaza (ALDC):

MKKNIITSITSLALVAGLSLTAFAATTATVPAPPAKQESKPAVAANPA
PKNVLFQYSTINALMLGQFEGDLTLKDLKLRGDMGLGTINDLDGEMIQMGTK
FYQIDSTGKLSELPESVKTPFAVTTHFEPKEKTTLTNVQDYNQLTKMLEEKFEN
KNVFYAVKLTGTFKMVKARTVPKQTRPYPQLTEVTKKQSEFEFKNVKGTLIG
FYTPNYAAALNVPGFHLHFITEDKTSGGHVLNLQFDNANLEISPIHEFDVQLPH
TDDFAHSDLTQVTTSQVHQAESERK

SEQ ID NO: 7 néu vi du vé trinh tw axit amin cla tién chat aldB axetolactat

decacboxylaza (ALDC) - trinh tu peptit tin hi¢u dugc gach chan va viét dam:

MKKNIITSITSLALVAGLSLTAFAATTATVPAPPAKQESKPVVAANPA
PKNVLFQYSTINALMLGQFEGDLTLKDLKLRGDMGLGTINDLDGEMIQMGTK
FYQIDSTGKLSELPESVKTPFAVTTHFEPKEKTTLTNVQDYNQLTKMLEEKFEN
KNVFYAVKLTGTFKMVKARTVPKQTRPYPQLTEVTKKQSEFEFKNVKGTLIG
FYTPNYAAALNVPGFHLHFITEDKTSGGHVLNLQFDNANLEISPIHEFDVQLPH
TDDFAHSDLTQVTTSQVHQAESERK

SEQ ID NO: 3 néu trinh tw axit amin dwoc dwy dodn cua aldB axetolactat

decacboxylaza (ALDC) trucng thanh (261 axit amin):
ATTATVPAPPAKQESKPAVAANPAPKNVLFQYSTINALMLGQFEGDLT
LKDLKLRGDMGLGTINDLDGEMIQMGTKFYQIDSTGKLSELPESVKTPFAVTT
HFEPKEKTTLTNVQDYNQLTKMLEEKFENKNVFYAVKLTGTFKMVKARTVP
KQTRPYPQLTEVTKKQSEFEFKNVKGTLIGFYTPNYAAALNVPGFHLHFITED
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KTSGGHVLNLQFDNANLEISPIHEFDVQLPHTDDFAHSDLTQVTTSQVHQAES
ERK

SEQ ID NO: dwa ra vi du Vvé trinh tw axit amin dw dodn cia aldB axetolactat
decarboxylaza (ALDC) trudng thanh (261 axit amin):

ATTATVPAPPAKQESKPVVAANPAPKNVLFQYSTINALMLGQFEGDLT
LKDLKLRGDMGLGTINDLDGEMIQMGTKFYQIDSTGKLSELPESVKTPFAVTT
HFEPKEKTTLTNVQDYNQLTKMLEEKFENKNVFYAVKLTGTFKMVKARTVP
KQTRPYPQLTEVTKKQSEFEFKNVKGTLIGFYTPNYAAALNVPGFHLHFITED
KTSGGHVLNLQFDNANLEISPIHEFDVQLPHTDDFAHSDLTQVTTSQVHQAES
ERK

Gen aldB tir ching Brevibacillus brevis ma hoéa enzym axetolactat
decarboxylaza (ALDC) dugc san xudt trong B. subtilis sit dung catxet biéu hién tich
hop gdm trinh tw khéi ddu B. subtilis aprE, trinh tu peptit tin hiéu B. subtilis aprE ,
aldB trudng thanh va trinh ty két thuc BPN'. Catxet nay dugc tach dong theo hudng
dau nay dén diu kia dbi voi catxet biéu hién va catxet biéu hién aldB dugc dua vao B.
subtilis bang cach tai td hop twong dong.

Ban dd cua vat truyén chtra gen aldB (RIHI-aldB) dugc thé hién trén Hinh 1.

Trinh tu nucleotit trudng thanh cia gen aldB trong plasmit RIHI-aldB dugc mo
ta trong SEQ ID NO:4.

gctacaacggctactgtaccagcaccacctgecaagcaggaatccaaacctgeggttgecgctaatecggeacce
aaaaaatgtactgtttcaatactcaacgatcaatgcactcatgcttggacagtttgaaggggacttgactttgaaagacctgaa
gctgegaggcegatatggggcttggtaccatcaatgatctcgatggagagatgaticagatgggtacaaaattctaccagate
gacagcaccggaaaattatcggagcetgccagaaagtgtgaaaactccatttgeggttactacacatttcgagecgaaagaaa
aaactacattaaccaatgtgcaagattacaatcaattaacaaaaatgcttgaggagaaatttgaaaacaagaacgtcttttatge
cgtaaagctgaccggtacttttaagatggtaaaggctagaacagttccaaaacaaaccagaccttatccgcagetgactgaa
gtaaccaaaaaacaatccgagtitgaatttaaaaatgttaagggaaccctgattggctictatacgccaaattatgcagcagcece
ctgaatgttcccggattecatctceacttcatcacagaggataaaacaagtggeggacacgtattaaatctgcaattigacaac
gcgaatctggaaatttctccgatccatgagtttgatgttcaattgecgeacacagatgattttgeccactctgatctgacacaagt
tactactagccaagtacaccaagctgagtcagaaagaaaa

Trinh ti axit amin cta protein tién aldB dwoc biéu hién tir plasmit RIHI-aldB
duge mo ta trong SEQ ID NO:5.
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vrskklwislfaltliftimafsnmsaqaATTATVPAPPAKQESKPAVAANPAPKNVLF
QYSTINALMLGQFEGDLTLKDLKLRGDMGLGTINDLDGEMIQMGTKFYQIDS
TGKLSELPESVKTPFAVTTHFEPKEKTTLTNVQDYNQLTKMLEEKFENKNVFY
AVKLTGTFKMVKARTVPKQTRPYPQLTEVTKKQSEFEFKNVKGTLIGFYTPN
YAAALNVPGFHLHFITEDKTSGGHVLNLQFDNANLEISPIHEFDVQLPHTDDFA
HSDLTQVTTSQVHQAESERK </pt3339

Trinh tu peptit tin hiéu dugc thé hién bang chit viét thuong, nghiéng, dam trong
SEQ ID NO:5.

Diéu kién nudi cay quy md nhéd

Dé san xuat aldB, thé bién nap ching B. subtilis chira catxet biéu hién aldB
dwoc nudi ciy trong 6ng Falcon dung tich 15 ml trong 5 gio trong (canh) TSB véi 300
ppm beta-clo-D-alanin (CDA), va 300 pl méi trudng tién nudi ciy ndy duogc b6 sung
vao binh dung tich 500 ml dugc nap 30 ml méi trudng nudi ciy (duge mo ta dudi day)
dugc bd sung 300 ppm CDA va 50 pM Zn**. Cac binh nay duoc 1 trong 24, 48 va 72
gidr & nhiét do 33°C vé6i bude tron quay khong dbdi & tde d6 180 vong/phit. Cac gidng
cdy duge thu hoach bing cach ly tim & tdc dd 14500 vong/phut trong 20 phut trong
6ng hinh nén. Céc dich ndi bé mit nubi céy duge sir dung dé xac dinh va thir nghiém
protein. Moi trudong nudi cdy 12 méi trudng ban xac dinh dugc 1am gidu dwa trén chit
dém MOP, v6i ure 14 ngudn nito chinh, maltrin 12 ngudn cacbon chinh.

Diéu kién 1én men cap thitc dn theo mé

Pé san xuét aldB, thé bién nap chung B. subtilis chira catxet biéu hién aldB
dugc nudi cdy trong binh dung tich 250 ml chira 30 ml mdi trudng phirc hop véi 300
ppm beta-clo-D-alanin (CDA). Binh nay dugc 1 trong 6 gio & nhiét d 37 °C voi bude
trén quay khong ddi & téc do 180 vong/phit.

Gibng ciy dugc chuyén vao thiét bi 1én men c6 khudy chira 7 lit thanh phin méi
trudong vo trung nhu duge mo ta trong bang 1 dudi ddy. Nhiét d6 duoc kiém soat & 37
°C; pH duogc kiém soat & 7,5 st dung amoni hydroxit 1am dung dich chuén kiém; oxy
hoa tan dugc duy tri & 40 % hodic cao hon bing cach duy tri dong khi & toc do dong 7
lit/phut, 4p sudt du khong dbi bang 1 bar va diéu chinh tdc d6 khudy. Khi glucoza ban
dAu da duoc st dung hét profin cip dé cAp dung dich glucoza ndng d6 60% vao thiét bi
1én men dugc bit ddu (tdc 46 chp ban diu 12 20 g/gid ting tuyén tinh dén 32,8 g/gio

trong hon 7 gid va dugc giit khong dbi & tdc d6 d6 cho dén khi két thiic 1én men).
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Thoi gian 1én men tdng cong 14 44 gio.

Bdng 1 Céng thite pha ché méi truong dé 1én men ALDC

. Cﬁng thire

Vi du Thénh phin < Plf?f 2 - Phuong phap
Xac dinh - ; Nﬁng ﬁ»f protein

Xic o o lGkeaanl L ein nh
tiéu  chuén Bot dau wong 50,0 cia bd tao anh
khéne c6 chét Axit xitric 0,10 nhudm

Protein Magie sulfat heptahydrat 2,29 duoc dinh luwong
b%lng gel Kali Phosphat, Mono Bazo 5,44 SDS-PAGE va may
do 49 duc sit St (II) sulfat, heptahydrat 0,029 dung hé tao anh
Gel Doc™ Mangan Sulfat Mono hydrat 0,051 EZ. Cac thubc thir
duge st dung Ke&m sulphat heptahydrat 0,001 trong thtt nghiém:
Pém méu Glucoza mono hydrat 1,10 Laemmli cd dic
(2x)  (Bio- |Chat chong bot 3,00 Rad, Catald #161-

0737); XT 26 15 4-12 % Bis-Tris Gel ( Bio-Rad, Catald #345-0125); gen danh déu
protein "Precision Plus Protein Standards" (Bio-Rad, Catalo #161- 0363); protein BSA
chudn (Thermo Scientific, Catald #23208) va SimplyBlue Safestain (Invitrogen,
Catald #L.C 6060. Thir nghiém duogc tién hanh nhu sau: Trong dia PCR c¢6 96 15, 50pl
mAu enzym da duoc pha lodng dugc trén véi 50 pl dém mau chira 2,7 mg DTT. Dia
duoc bit kin bing Mang vi bit kin ‘B' tir Bio-Rad va dwoc dat vao thiét bi PCR dé
duogc gia nhiét dén 70 °C trong 10 phat. Sau d6, ngin dugc nap dém chay, catxet gel
duoc thiét 14p. Sau d6, 10 pl mdi miu va miu chudn (0,125-1,00 mg/ml BSA) dugc
nap 1én trén gel va 5 pl chit chi thi duoc nap. Sau d6, tién hanh dién di & 200 V trong
45 phut. Sau khi dién di, gel dugce rra 3 lan 5 phut trong nuédce, sau d6 dugc nhudm
trong Safestain qua dém va cudi ciing dugc khir nhudm trong nuéc. Sau d6, gel dugc
chuyén dén Bo tao anh. Phdn mém Image Lab dugc str dung dé tinh toan méat do cua
mbi bang. Nho bibt dugc lwong protein ciia mau chudn, c6 thé thiét lap dugc duong
cong hiéu chinh. Lugng mau c6 thé dugc xac dinh béi mat do cia biang va dudng cong

hiéu chinh. Phwong phép dinh lvgng protein duge sir dung dé diéu ché cac mAu enzym
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aldB axetolactat decarboxylaza dugc st dung cho céc thir nghiém dugc thé hién trong
céc vi du tiép theo.
Vi du 3 - Phuong phép thit nghiém hoat tinh

Thit nghiém phd quang ké cia a-axetolactat decarboxylaza

a-Axetolactat decarboxylaza (ALDC) xuc tic sy khir nhém carboxyl cta o-
axetolactat thanh axetoin. San phidm phan mg axetoin c6 thé dugc dinh lugng theo
cach do mau. Axetoin dugc trén véi a-naphtol va creatin tao thanh mau do6 déc trung
hép thu & OD522 nm. Hoat tinh ALDC duogc tinh todn dua trén ODsyy o, va duong
cong hi¢u chinh axetoin. Thtr nghiém duogc tién hanh nhu sau: 20 mM co chét
axetolactat duoc difu ché bing cach tron 100 ul etyl-2-axetoxy-2-metylaxetoaxetat
(Sigma, Catalo# 220396) vai 3,6 ml NaOH 0,5 M & nhiét d¢ 10 °C trong 10 phut. 20
ml MES 50 mM pH 6,0 dugc bd sung, pH dwoc diéu chinh dén pH 6,0 va thé tich
duge didu chinh dén 25 ml bing 50 mM MES pH 6,0. 80 pl co chit axetolactat 20 mM
dugc tron v6i 20 pl miu enzym da duge pha lodng trong 50 mM MES, pH 6,0, 0,6 M
NaCl, 0,05 % BRIJ 35 va 0,01 % BSA. Hdn hop co chit/enzym dugc G & nhiét d 30
°C trong 10 phut. Sau d6, 16 pl hdn hop co chit/enzym duge chuyén dén 200 ul 1 M
NaOH, 1,0 % a-naphtol (Sigma, Catalo# 33420) va 0,1 % creatin (Sigma, Catalo#
C3630). Hon hop co chit/enzym/thude thir mau duoc U & nhiét d6 30 °C trong 20 phit
va sau d6, doc ODsy; ;m - MOt don vi hoat tinh ALDC dugc dinh nghia 1a lugng enzym
san xudt 1 pmol axetoin cho mdi phut trong cac diéu kién ciia thir nghiém.

Vi du 4 - Anh huéng ctia k&m dén hoat tinh cia ALDC

Su ¢é miit cia Zn*' trong qué trinh 1én men binh lic

ZnS0, dugc bd sung vio méi trudng nudi ciy dé 1én men quy mo nhéd nhu dugc
mb ta trong Vi du 1 & cac ndng d6 nim trong khoang tir 0 mM dén 800 pM. Thé bién
nap aldB. B. subtilis chita catxet biéu hién aldB dugc nudi ciy trong éng Falcon dung
tich 15 ml trong 5 gio trong (canh) TSB v&i 300 ppm beta-clo-D-alanin (CDA), va 300
pl méi treong tién nudi cdy nay dugc bd sung vao mdi binh dung tich 500 ml dwoc
nap 30 ml moi trudng nudi cdy da bd sung 300 ppm CDA va chira 0, 5, 25, 50, 100,
200, 400 va 800 pM Zn*". C4c binh nay dugc 1i trong 24 va 48 gidy & nhiét d6 33°C véi
bude tron quay khong dbi & tbe do 180 vong/phit. Cac gidng cdy dugc thu hoach bing
cach ly tm & toc do 14500 vong/phit trong 20 phitt trong 6ng hinh nén. Cac dich nbi

bé mit nudi céy duoc sir dung cho cac thir nghi€m x4c dinh protein va hoat tinh ALDC
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(Bang 2 va 3) D3 thiy rd ring viéc ting ndng do Zn** trong méi trudng 1én men lam

tang hoat tinh ALDC téng cong va hoat tinh riéng ciia enzym aldB da dugc biéu hién.

Zn’" sau khi 1én men 24 va 48 gio

U/ ml

53256

aldB

M .

0 298.,6 235,3
5 371,9 354,8
25 533,9 808,0
50 606,4 965,3
100 633,4 668,8
200 617,6 629,5
400 691,1 488,5
800 428,1 474,0

aldB véi mikc Zn’" thay doi sau 48 gio lén men

Bdng 2 Hoat tinh ALDC ciia cdc mdu 1én men aldB véi ham luong thay doi cia

Bdng 3 Hoat tinh ALDC, aldB protein va hoat tinh riéng cua cdc mau lén men

nM U/ml 7 U/mg
0 2353 0,626 375.0
5 354,8 0,736 482,1
aldB 25 8080 1,437 562,3
50 9653 1,573 609,9
100 668,8 0,957 698,9

Vi du 5 - Didu bién hoat tinh riéng ciia cc miu aldB

Dép tng véi liéu luong kém cia ALDC & nhiét do 50 °C
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ZnSO, dugc bd sung vao mAu 1én men ALDC dé tao ra cac néng d6 nim trong
khoéng tir 0 mM dén 20 mM. Cac mau duoc giit & nhiét d6 50 °C trong 60 phit va sau
d6, hoat tinh dugc xac dinh nhu duge mo ta trong Vi du 3. So véi mAu khong duoc bd
sung kém, c4c mau v6i >0,5 mM kém cb hoat tinh cao hon >200%. Hinh 2 thé hién
cac két qua.

Vi du 6 - Diéu bién hoat tinh d4c hiéu ctia men aldB

Hoat tinh AldB dugc tao ra nhu dugc moé ta trong (Vi du 1) va hoat tinh dugce
x4c dinh nhu duoc mo ta trong (Vi du 3). Mau men AldB dugc pha lodng trong 50
mM MES pH 6,0, 0,6 M NaCl, 0,05% Brij, 0,01% BSA (albumin huyét thanh bo) dén
khoang 1000 U/ml va sau d6 duge 0 v6i cac ndng d6 khéc nhau cta ZnSO, trong céc
bude sau: 0, 0.25, 0.5, 1, 2, 5, 7.5, 10, 20, 40, 60, 80, 100, 120 mM. T4t ca cic miu
déu duogc U & nhiét dd 4°C trong 68 gi¥, sau d6 dugc ly tdm va dich ndi bé mat dugc
phan tich v& hoat tinh va protein bdi phan tich SDS-PAGE chuén. Két qua clia phan
tich SDS-PAGE duogc thé hién trén Hinh 3 va hoat tinh, néng d6 protein va hoat tinh
riéng x4c dinh dugc duge dua ra trong bang 4. C6 thé thiy ring hoat tinh ALDC ting
theo ndng do ting din ctiia ZnSO, trong miu cho dén tin khoang 5-10 mM tir d6 hoat
tinh nay dn dinh nhidu hoidc it hon véi nf")ng dd cao hon cia ZnSO,. Néng do cua
protein aldB trong mau dugc xic dinh la dn dinh it hoic nhiéu hon trong tAt ca céc
mau, cho thiy su ting rd rét hoat tinh riéng tir 968 U/mg trong mau khong ¢6 ZnSO,
1én dén 2200-2400 U/mg trong miu ¢6 5mM ZnSO, hoic nhiéu hon sau khi @

Bang 4 Hoat tinh ALDC, néng d¢ protein aldB va hoat tinh riéng ciia mdu aldB dwoc
u voi ZnSOy ¢ nhiét do 4 °C trong 68 gio

ZnS0Oy Hoat tinh | Protein | Hoat  tinh
trong miu 'ALDC AldB rléng
mM U/ml Irng/ml" | ﬁ/mg k 4
0 556 0,57 968

aldB | 0,25 875 0,63 1387
0,5 949 0,63 1512
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1 1058 0,59 1792
2 1271 0,60 2124
5 1411 0,60 2354
7,5 1485 0,64 2311
10 1520 0,64 2368
20 1492 0,64 2344
40 1499 0,67 2239
60 1495 0,64 2345
80 1500 0,65 2324
100 1607 0,64 2520
120 1520 0,69 2209

Vi dy 7 - Tinh ché aldB

Viéc san xuit aldB trong B. subtilis dugc tién hanh nhu dugec mo ta trong vi du
(1). Mbi trudng 1én men dugc lam sach bing cach ly tim (4000 vong/phut trong 15
phut) va loc (VacuCap 90, 0,2 pm). Mau duoc loai mudi trén ¢t PD10, dugc didu ché
theo hudng dn ciia nha san xuét va duge 1am can bang véi 20 mM Tris/HCI, pH 8,0.
Nuéc giai hip duogc gitt trén nude d4, sau do, trude khi dugc tinh ché thém béi sdc ky
trao ddi anion trén Source 15Q XK26/15. Cot dugc trang bi trén hé thim do AKTA
duoc st dung dé tinh ché protein va theo phuong phép duge md ta bdi nha san xuét
(GE healthcare, USA — Cat. No. 18-1112-41).

Cot dugc didu ché theo huéng din cia nha san xuét va duge 1am cin bang véi
20 mM Tris/HCI, pH 8,0 (chét dém A). Mau dugc loai mudi duoc cép vao cot véi tbe
d6 dong bang 5 ml/phut va cdt dugc rira bing chit dém A. Protein da dugc lién két
duoc rira giai véi gradien tuyén tinh bang 0-0,30 M NaCl trong 20 mM Tris/HCI, pH
8,0 (7 ml/phut, 40 phut). Trong toan bd chu trinh, cic phén doan khoang 10-20 ml
dugc thu gom.

Céc phan doan tir qué trinh tinh ché dwgc phén tich bdi SDS-PAGE sit dung pin
tiéu Xcell va theo phuong phap dugc md ta bdi nha san xuét (Invitrogen, USA — Cat.

No. EI0001) sir dung: Nu-PAGE gel (Invitrogen, USA — Cat. No. NP0321), chit dém
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chay MES (Invitrogen, USA — Cat. No. NP0002), chit chi thi chuin See Blue
(Invitrogen, USA — Cat. No. LC5925) va dwgc nhudm mau bing Coomasie Brilliant-
Blue.

AldB duoc quan sat thay 13 lién két & cot Source 15Q va duge rira gidi véi
khoang 30 mM NaCl. Cac phin doan AldB dugc thu gom, dugce c¢6 (trén 10 kDa UF
Vivaspin) va dugc loai mudi trong chit dém 25 mM HEPES chita 150 mM NaCl, pH
8,0. B0 tinh khiét theo uéc tinh ciia aldB 13 16n hon 95% va két qua phén tich SDS-
page ctia aldB d tinh ché dugc thé hién trén hinh 4.

Vi du 8 - Didu bién hoat tinh riéng cta aldB da dugc tinh ché

Protein aldB di dugc tinh ché duoc tach ion héa tri hai b'?lng cach 1 aldB
(khoang 2 mg/ml) v6i 20mM EDTA trong 0,2x chdt dém thir nghiém (50 mM MES
pH 6,0, 0,6 M NaCl, 0,05% Brij, 0,01% BSA) ¢ nhiét 46 37°C qua dém. Nguyén li¢u
da duge xit Iy bing EDTA dugc loai mudi trén cot PD10 d3 duge didu ché theo hudng
dan ciia nha san xuét va duogc lam can béng vai 50 mM MES pH 6,0, 0,6 M NacCl, 0,05
% Brij, 0,01 % BSA. Hoat tinh ALDC va ndng d¢ clia protein AldB trong miu truéc
va sau khi xr Iy béng EDTA va cot loai mudi duge xac dinh nhu duge mo ta trong vi
du (2 va 3) va két qua duoc thé hién trong bang 5.

Bdng 5 Hoat tinh ALDC, nong dé protein aldB va hoat tinh riéng cua aldB da

duge tinh ché truée va sau quy trinh EDTA-logi mudi.

AldB dwoc tinh ché
AldB dwoc tinh ché - Pwoe xit Iy
bang EDTA va loai mudi 9 1,0 9

50 pl méu aldB d3 dugc xir Iy bang EDTA va loai mubi duge trén véi 450 pl
0,2x chat dém thtr nghiém (50 mM MES pH 6,0, 0,6 M NaCl, 0,05 % Brij, 0,01 %
BSA) véi ZnSO, thay dbi trong budc nay: lan lwot 12 0, 0,05, 0,1, 0,5, 1, 2, 5, 10 va
20mM. Céc méu duge @ & nhiét do 37°C qua dém. Cac miu dugc ly tAm & tdc d6

13000 vong/phiit trong 10 phut va hoat tinh ALDC va ndng do ciia protein AldB durgc
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xac dinh trong dich nbi bé mat. Két qua duoc thé hién trong bang 6. C6 thé thdy rang
hoat tinh ALDC ting khi ndng do cia ZnSO, ting trong qua trinh 1. Noéng d6 cua
protein AldB trong mAu dwgc x4c dinh 13 khéng dbi trong tAt ca cac mau, cho thay sy
tang hoat tinh riéng tir 2 U/mg aldB trong mAu khong c6 ZnSO, 1én dén 1800 U/mg
aldB trong cac miu c6 SmM ZnSO, hoic nhiéu hon sau khi u.

Bdng 6 Hoat tinh ALDC, nong dé protein AldB va hoat tinh riéng ciia aldB da

dwoc tinh ché trude va sau khi 1 véi ZnSO,,.

02X chit dém | ciia ZnSO
thi’l’nghlém ; ;
mM mM U/ml mg/mi U/mg
0 0 0,1 0,092 2
0,05 0,045 4,4 0,092 48
0,1 0,09 26,1 0,092 283
0,5 0,45 147,1 0,092 1599
1 0,9 157,7 0,092 1714
|2 1,8 157,9 0,092 1716
5 4,5 166,4 0,092 1809
10 9 174,6 0,092 1898
20 18 173,5 0,092 1886

Ngoai ra, 20 pl mAu aldB da duoc xt 1y biang EDTA va loai mudi duge trén
véi 180 pl 50 mM MES pH 6,0 lan luot duogc bd sung 10 mM ZnSO,, MnSO, hoic
CoCl, . Cac mau duge 0 & nhiét dd 37°C va duge thit nghiém sau 45 phut, 1 ngay, 2
ngdy va 3 ngay. Két qua dugc thé hién trong bang 7. Hoat tinh ting d6i v6i viéc 0 v6i
c4 ba ion hoa tri hai theo tht tw Zn**, Mn** va Co®* so v6i dbi chimg (bd sung H,0).
Sau 45 phut, hoat tinh dugc thdy 13 giam theo thoi gian. Viéc bd sung Zn**, Mn** va
Co*" tit ca déu tao ra d6 6n dinh (hoat tinh) ting sau 3 ngay so véi d6i chimg bd sung
H,O. Hoat tinh con lai dugc xac dinh sau 3 ngay so véi thoi diém ban dau 12 76,9 %,
73,5 % va 70,7 % khi bd sung Zn**, Mn** va Co** so véi 56,0 % thu duge khi bd sung
H,0, nhu duoc thé hién trong bang 7.
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Bdng 7 Hoat tinh ALDC sau khi v & dé pH 6,0 véi MnSOy, CoCl; hodc ZnSO;

tai cdc thoi diém khdc nhau.

H,O Mn”* Co™ Zn*"
45 phut 21,8 2173 101,8 319,7
1 ngay 18,9 219,6 90,5 288.,5
2 ngay 22,5 216,2 95,2 295,4
3 ngay 12,2 153,6 74,8 245,7

Vidu 9 - Su khir diaxetyl va 2,3-pentandion trong qua trinh 1én men bia bing
cach st dung aldB v6i hoat tinh ALDC déc hiéu khéac

Muc dich ciia phan tich nay 13 dé thir nghiém kha ning lam giam diaxetyl va
2,3-pentandion (Piketon ké can, VDK) trong 7 ngay 1én men & nhiét do 14 °C cua cac
bién thé hop phin aldB khéc nhau (axetolactat decarboxylaza).

Phan tich & mach nha tinh khiét

1100 g chét chiét mach nha nhe ctia Munton Light Malt Extract (Mé XB 35189,
han st dung 24.05.2014) dwoc hoa tan trong 3000 ml nuéc may 4m (45°C). Huyén

phi dic nay duoc khudy trong khoang 10 phit cho dén khi chét 1éng dong nhét va do
pH duoc diéu chinh dén 5,2 bang 2,5 M axit sulphuric. B sung 10 vién hoa bia déng
tir Hopfenveredlung, St. Johann: ham lwong alpha bing 16,0 % (phan tich HPLC dic
trung EBC 7.7 0, 01.10.2013) vao huyén phu dic nay, sau d6 chia vao chai nip xanh
dung tich 500ml va dun sbi trong 1 gio dé dam bao su két ta protein va tranh dugc
kha ning nhiém khuin . Chét chiét mach nha d3 loc (hém rugu) duoc 1y mau dé xéac
dinh trong lugng ri€éng va Nito amino tu do (FAN). Hém rugu cubi ciing c6 trong
luong riéng ban dau bang 1048 (tirc 13 12 °Plato). 200 g hém ruou di loc dugc bd sung
vao binh hinh nén dung tich 500 ml (Binh 1én men; FV), va sau d6 dugc lam lanh
xudng 13°C. M&i binh hinh nén duge dinh liéu véi 0,5 % W34/70 (Weihenstephan)
nim men méi dugc san xudt (1,0 g ndm men cho mdi 200 g hém ruwou). Céc enzym
dugc dinh liéu dya trén hoat tinh ALDC twong tu (0,03 U/ml hém rugu, 8 don vi
ALDC cho mbi 200 g hém ruou). Binh 1én men d6i chimg khong c6 enzym nhan dugc

lugng nuée khir ion twong tmg véi lwgng maiu enzym.
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Céc mAu hém ruou duoc 1én men trong binh hinh nén dung tich 500 ml trong
cac didu kién thir nghiém phong thi nghiém d3 dwgc chuén hoéa & nhiét d6 14 °C c6
khudy nhe & téc dd 150 vong/phit trong thiét bj u orbitan. Khi tn hao khéi lwong it
hon 0,25 g trong 24 gid, nhiét do 1én men dugc 1am gidm xudng 7 °C. Két thic 1én
men sau téng céng 7 ngdy. 10 ml miu duge 14y ra dé phan tich diaxetyl va 2,3-
pentandion hai 14n mét ngay, tot hon 13 c4c nhau tir 11 dén 14 gio giita cac 14n; tai thoi
diém cudi ctia qua trinh 16n men chi 14y 1 mAu mét ngay. Ndm men duoc dé ling trudc
khi 14y ra va mdi mAu dugc 1am lanh & nhiét d§ 10 °C trong 10 phut va sau d6 dugce ly
tam & téc do 4000 vong/phit trong 10 phit & nhiét d6 8 °C dé ling c3n nim men du
bat ky. Dich ndi bé miat dugc tach khoi phan ling cin nAm men va cic mau cho phén
tich GC dugc bd sung 0,5 g NaCl cho mdi ml miu. Huyén phu dic dugc chuyén dén lo

A
1C11

=

¢6 bo phin hoa hoi va dugce xir Iy nhiét ¢ nhiét do 65 °C trong 30 phut trudce khi
hanh phéan tich diaxetyl va 2,3-pentandion bing sic ky khi véi sw do khéi phd
(GCMS).

Céc phan tich duoc tién hanh tai Agilent 6890N/5973N GC véi thiét bi tu 14y
mau tur dong c6 bd phan hoéa hoi CombiPAL va phr:in mém thu nhan va phén tich
MSChemStation. Cac miu dugc 1am cén béng & nhiét d6 70 °C trong 10 phut trudc
khi bom 500 pl pha khi & trén mau 1én trén cot J&W 122-0763 DB-1701 (60 m x 0,25
mmlID x 1 pm). Nhiét 6 bom 14 260°C va hé dugc van hanh & toc do dong heli khong
dbi bing 2 ml/phut. Nhist do 16 1a: 50°C (2 phut), 160°C (20°C/phit), 220°C
(40°C/pht), gitt trong 2 phat. Phép do MS duge thuc hién véi 500 pl véi ty 1€ chia
tach 5:1 & céc ion da dugc chon. T4t ca cdc miu déu duge chay trong hai ban sao va
cic mau chuin dugc tao ra b.%mg cach st dung nuéc may cod bd sung diaxetyl hodc 2,3-
pentandion.

Nong do ciia hop chit duge tinh toan dudi dang
Dién tich
Hop chit (mg/l) = RF x

1000 x Wy
trong do,
RF 12 hé sb dap Gmg cia axit axetic
Dién tich 1a dién tich GC cia axit axetic

W, 13 luong méu duoc sir dung (tinh bing ml)
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Gi6i han dinh lugng diaxetyl dugc x4c dinh 12 0,016 mg/l va giéi han dinh
lugng 2,3-pentandion dugc xac dinh 1a 0,012 mg/1.

Dé kiém tra rang viéc bd sung enzym ALDC khéng anh hudng dén Mirc do lén
men thuc (RDF) va rugu dugc san xuét ra theo thé tich: RDF dugc x4c dinh b%mg cach
stt dung Anton Paar (DMA 5000) tudn theo qu4 trinh u theo huéng dan chuén,
23.8580-B28 va rugu theo qué trinh 1 theo hudng din chuin, 23.8580-B28.

Gi4 tri mirc d6 1én men thuc (RDF) c6 thé dugc tinh toan theo phuong trinh
duéi day:

RDF(%)=(1— oﬁE ]xwo

ban dd;

Trong d6: RE = chit chiét thuc = (0,1808 X Puay aiw) + (0,8192 * °Peysi cimg)s
°Pyan diu 12 trong luong riéng ciia cic hém rugu tiéu chuan trude khi 1én men va °P
cing 12 trong lugng riéng cia hém ruou da 1€n men dwoc biéu thi bing do Plato.

Theo sang ché, mirc d6 1én men thuc (RDF) dugc xac dinh tir trong luong riéng
va ndng do con.

Trong lwong riéng va ndng d6 cdn duge x4c dinh trén cic mau da dugc 1én men
bang cach st dung may phén tich bia Beer Alcolyzer Plus va mdy do mat 46 DMA
5000 (ca hai déu tir hang Anton Paar, Gratz, Austria). Dya trén cac phép xé4c dinh nay,
gia tri mac d6 1én men thyc (RDF) dugc tinh toan theo phuong trinh dudi day:

OE-E(r)
OE

RDF (%) = x100

Trong d6: B(r) 1a chét chiét thyc tinh bing do Plato (°P) va OE Ia chét chiét ban
dAu tinh bing °P.

Kha ning lam giam sy gia ting cua diaxetyl va 2,3-pentandion (Piketon ké can,
VDK) trong 7 ngay 1én men & nhiét d6 14 °C dugc nghién clru bing cach bd sung aldB
v6i cac hoat tinh ALDC riéng khéac nhau (thu dugc bing cach thay ddi ndng d6 ZnSO,
trong miu) dwoc dua ra trong bang 8. Su cdu thanh bién thé aldB: A) hop phan aldB
thd, B) hop phén aldB thé ZnSO, dugc bd sung vio canh di dugc 1am sach va C) hgp
phin aldB thé bao gdbm 50uM ZnSO, dugc bd sung vao mdi trudng 1én men va 20mM
ZnSO4 vao canh di duoc lam sach.

Béng 8 Hoat tinh ALDC, néng dg protein AldB va hoat tinh riéng ciia méu aldB
A, BvaC.
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U/ml = mg/ml U/mg
bién thé aldB
A 426 0,463 919
bién thé aldB
B 511 0,463 1103
bién thé aldB
C 719 0,463 1552

Céac bién thé enzym duoc dinh liéu dya trén hoat tinh ALDC twong tu 0,03
U/ml hém ruou tao ra néng d6 khac nhau cua protein aldB trong hém rugu, nhu dugce
quan st thiy trong bang 9. Nong do protein AldB trong hém rugu theo tinh toén la
33,4, 28,0 va 19,9 pg/l hém ruou véi viée bd sung bién thé A, B va C tuong tmg.

Bang 9 Hoat tinh ALDC va protein aldB trong hém ruou cé b6 sung bién thé
aldB A, Bva C.

ALDC

S i -~ e
Bién thé aldB |
A 426 0,721 50 0,03 33,4
Bién thé aldB

B 511 0,604 50 0,03 28,0
Bién thé aldB

C 719 0,430 50 0,03 19,9

Cé4c qué trinh 1én men duoc tién hanh va sy gia ting VDK dugc phan tich nhu
dugc mo ta trén day. Cac qud trinh 1€n men v6i enzym dugc so sénh véi doi ching

khong bb sung enzym. Sy gia ting VDK dugc thé hién trén hinh 5.
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C4 ba bién thé aldB déu 1am giam su gia ting VDK trong qué trinh 1én men so
v6i dbi ching. S6 lidu goi ¥ ring ba bién thé nay dugc thuc hién rit twong ty, tuy
nhién sy ting VDK it hon trong khoang thoi gian 1én men tir 20 dén 40 gid dbi voi
bién thé C so véi A va B, nhung su ting nay g?m v61 d6 1€ch chudn tuong dbi cua phéan
tich (RSD béng 7,5%) Su giam VDK tuong dbi sau 40 gi& 1én men 12 63,1 %, 58,8 %
va 63,2 % dbi v6i bién thé A, B va C twong tmg. Ngoai ra, thoi gian 1én men cin thiét
dé dat dén mirc ngudng 0,1 mg/ml VDK hodc thép hon, dugc quan sat théy la khoang
112 gitr dbi v6i ca ba bién thé. Do do, hoat tinh riéng cao hon ciia bién thé C so véi A
hoic B ¢c6 thé 1am giam VDK twong tu véi it protein aldB hon.

Vi du 10 - Su giam diaxetyl va 2,3-pentandion boi aldB trong qud trinh 1én men
bia v6i cac ndng d6 khac nhau ciia kém trong hém ruou

Muc dich cua phan tich nay I3 dé thir nghiém su giam diaxetyl va 2,3-
pentandion (Piketon ké c4n, VDK) béi aldB trong 4 ngay 1én men & nhiét do 14 °C
trong sy ¢6 mdt cua cac mirc ZnSO, khac nhau trong hém ruou.

Phéan tich qué trinh 0 dugc thiét 1ap nhu dugc mo ta trong vi du 9. Dung dich
géc cia ZnSO, dugc tao ra trong hém rugu di dugce 1am lanh (0,686 g trong 1000 ml
hém ruou) va dugc cip vao cac mau hém ruou (duge diéu ché nhu duge mo ta trong vi
du 9) trude khi 1én men dan dén tao ra cac néng do Zn?t tuong ung nhu sau: 0, 0,1,
0,5, 0,75, 1, 2,5, 5,0 va 20,0 ppm. Enzym ALDC va ndm men sau d6 dugc bd sung vao
cac mau. Hop phin enzym ALDC dugc dinh lidu twong tu dbi vai tit ca cac mau (0,04
U/ml hém ruou, tuong tmg véi 8 don vi ALDC cho mdi 200 g hém rugu). Mdi binh
th6t ¢d 1én men hinh nén dugc ding lidu luong ndm men m&i san xudtW34/70 0,5%
(Weihenstephan) (1,0 g nAm men cho 200 g hém rugu) va phan tich dugc thyc hién
nhu mé ta trong vi du 9. Lén men véi enzym duge so sanh véi dbi chimg khong dwoc
bd sung enzym. Sy gia ting VDK duogc thé hién trén hinh 6.

T4t ca cac mau duge xi Iy bang aldB déu tao ra su gia ting VDK it hon trong
qué trinh 18n men so v6i dbi chung. Viée ting ndng d6 ctia Zn>* trong miu din dén tao
ra VDK it hon va su tang VDK tao ra it hon. Pic biét, vi€c tdng néng d6 cta Zn** dén
0,5 ppm hoac nhiéu hon 4nh hudng rat 16n dén hoat tinh enzym dé tranh tao ra VDK.
Viée bd sung 1 ppm Zn** hoidc nhidu hon vao hém rugu dam bao mirc VDK dudi

ngudng huong vi 1a 0,1 mg/l trong toan bd khoang thoi gian 1€n men.
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Mic di cac phwong 4n wu cia sang ché di dugc thé hién va dwgc mo t trong
ban mb ta ndy, s& hién nhién véi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat
nay ring cac phuong an nay dugc dua ra chi theo cch vi du. Céc cai bién, thay dbi, va
thay thé khac nhau s& dugc thuc hién v6i ngudi c6 hiéu biét trung binh trong linh vyc
ky thuat ndy ma khong di tréch khoi pham vi cta sang ché. Cén phai hiéu ring cc
phuong 4n thay thé khac nhau ddi véi c4c phirong 4n theo séng ché duoc mé ta trong
ban md ta nay c6 thé duge st dung trong thyc hanh sang ché. Du dinh ring cc diém
yéu cu bao hd sau ddy x4c dinh pham vi clia sing ché va bao ham cac phuong phap
va cAu trac ndm trong pham vi clia cac diém yéu cau bao hd ndy va cac dang twong
duong cua ching.

Tham khdo chéo dén cac don lién quan

Don yéu cu cip patent nay xin huéng quyén wu tién va quyén loi cta cic don
yéu cdu cip patent M§ tam thoi s 62/165671, ndp ngdy 22 thang 5 nim 2015;
62/166610, ndp ngay 26 thang 5 nam 2015; va 62/168406, ndp ngay 29 thang 5 ndm
2015; mdi don tam thoi nay c6 tén 1a "ALDC".

Tham khéo dén danh muc trinh tw

Danh muc trinh ty dugc dua ra trong tp c6 tén
"20160505 NB40736_PCT_SEQS_ST25.txt" c6 kich thude 16.666 byte, t€p nay dugc
tao ra vao ngay 5 thang 5 nam 2016 va dugc ndp kém theo day, dugc dua vao ban mod

td nay bang cach vién dan.
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YEU CAU BAO HO

1. Phuong phép 1am ting hoat tinh va/hodc dd 6n dinh ctia enzym ALDC c6 sd EC 1a
4.1.1.5, trong d6 phuong phap nay bao gbm buéc bd sung kém vao méi trudng 1én
men vi/hodc mdi truong U chin chira t& bao chi san xudt ALDC trong qué trinh 1én
men bia va/hodc rirgu vang va/hoic rirou tdo va/hodc rugu 1€ va/hodc rugu xa-ké:
(i) & ndng d6 nim trong khoang tir 1 pM dén 300 uM, t6t hon 13 tir 6 pM dén
300 uM; hogc
(i) & ndng dd ndm trong khoang tir 1 pM dén 50 pM; hoic
(iii) & ndng d6 ndm trong khoang tir 1 pM dén 25 pM, t6t hon 14 tir 6 pM dén
25 uM hodc
(iv) duéi dang ché phim bao gdm ALDC va ké&m, trong do:
(a) kdm néu trén c6 mit trong ché phdm néu trén & ndéng do ndm trong
khoang tir 1 mM dén 5 mM; hoic
(b) ty 16 mol ciia kém so v6i enzym ALDC trong ché phim niy 16n hon 1;
hodc 2:1 hodc 16n hon; hodc 10:1 hodc 16n hon; hoac 20:1 hodc 16n hon;

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

2. Phuong phap theo diém 1, trong d6 enzym ALDC va kém néu trén dugc bd sung

trong qua trinh 1én men hodc qué trinh 4 chin.

3. Phuong phép theo diém 1 hodc 2, trong d6 enzym ALDC dugc bd sung & ndng do
nim trong khoang tir 0,5 g dén 10 g cho mdi hectolit ctia men bia va/hodc rugu vang

va/hodc rugu tdo va’hoic ruou 1€ va/hoic ruou xa-keé.

4. Phuong phap theo diém bt ky trong sd cac diém tir 1 dén 3, trong d6 enzym ALDC
duoc bd sung & ndng d6 nim trong khoang tir 1 g dén 5 g cho mdi hectolit ctia men bia
va/hodc ruou vang va/hodc rugu tdo va/hodc rugu 1€ va/hode rugu xa-ké.

5. Phuong phap theo diém bét ky trong sb cac diém tir 1 dén 4, trong d6 hoat tinh ciia

enzym ALDC nay nim trong khoang tir 1000 dén 2500 don vi cho mdi mg protein.
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6. Phwong phép theo diém bét ky trong sb céc diém tir 1 dén 5, trong d6 enzym ALDC
14 tr Lactobacillus casei, Brevibacterium acetylicum, Lactococcus lactis, Leuconostoc
lactis, Enterobacter aerogenes, Bacillus subtilis, Bacillus brevis, Lactococcus lactis
DX, hodc Bacillus licheniformis, t6t hon 13 trong d6 enzym ALDC nay 1a tir Bacillus

brevis hoac Bacillus licheniformis.

7. Phuong phép theo diém bét ky trong sb céc diém 1 dén 6, trong d6 enzym ALDC c6
trinh tu axit amin c¢6 d6 ddng nhét it nhit 80% vdi trinh tr bt ky dugc chon tir SEQ
ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7 va SEQ ID NO: 8 hodc

ménh chirc nang bt ky cia chiing.

8. M6i truong 1én men va/hodc moi trudong G chin bia va/hodc rugu vang va/hodc rugu
t4o va/hodc rugu 1& va‘hodc rugu xa-ké chia ché phém chtta enzym ALDC c6 s6 EC 1a
4.1.1.5 va kém trong d6 ché phdm nay chira kém & ndng d6 ndm trong khoang tir 1 pM
dén 200 mM, t6t hon 13 trong d6:

(i) k&m c6 mit trong ché phdm néu trén & ndng dd nim trong khoang tlr 1 pM
dén 300 pM, tét hon 1a tir 6 pM dén 300 uM; hoic

(ii) k&m c6 mit trong ché phim néu trén & ndng d6 nim trong khoang tir 1 pM
dén 50 pM, tt hon 13 tir 6 uM dén 50 pM, hodc tir 6 pM dén 25 uM; hodc

(iii) k8m va enzym ALDC dugc bd sung duéi dang ché pham, trong d6 kém
néu trén c6 mat trong ché phidm nay & ndng d6 nim trong khoang tir 1 mM dén 20
mM, tét hon 1a tir 1 mM dén 5 mM; hodc

(iv) k&m va enzym ALDC dugc bd sung dudi dang ché pham, trong d6 ty 1&
mol ctia k&m so véi enzym ALDC trong ché phim nay 16n hon 1; hoic 2:1 hoic 16n
hon; hodc 10:1 hodc 16n hon; hodc 20:1 hodc 16n hon; hoac 30:1 hodc 16n hon; hodc

60:1 hodc 16n hon.

9. Méi truong 1én men va/hodc mdi trudng U chin bia va/hodc rugu vang va/hodc rugu
t40 va/hodc ruou 18 va/hodc rugu xa-ké theo diém 8, trong d6 hoat tinh clia enzym
ALDC nim trong khoang tir 1000 dén 2500 don vi cho mdi mg protein; va/hoic cic
moi trudng ndy con chira it nhit mot enzym bd sung hoic din xut cia enzym dugc

chon tir nhém gom axetolactat reductoisomeraza, axetolactat isomeraza, amylaza,
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glucoamylaza, hemixenlulaza, xenlulaza, glucanaza, pullulanaza, isoamylaza, endo-
glucanaza va enzym hd trg thity phan beta-glucan c6 lién quan, xylanaza, enzym hd trg
xylanaza (vi du, arabinofuranosidaza, esteraza axit ferulic, va xylan axetyl esteraza) va

proteaza.
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DECARBOXYLAZA (ALDC), VA MOI TRUONG LEN MEN VA/HOAC MOI TRUONG U CHIN BIA
VA/HOAC RUQU CHUA ENZYM ALDC NAY

<130>

<150>
<151>

<150>
<151>

<150>
<151>

NB40736 PCT

US62/165671
2015-05-22

US62/168406
2015-05-29

US62/166610
2015-05-26

<160> 8
<170>
<210> 1

<211> 858
<212> ADN
<213>

<400> 1
atgaaaaaaa

actgcttttg
cctgecggttg
gcactcatgc
gatatggggc
ttctaccaga
tttgcggtta
tacaatcaat
gtaaagctga
ccttatccgce
aagggaaccc
ttccatctcc
tttgacaacg
acagatgatt

gagtcagaaa

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

gaaaataa

<210>
<211>
<212>

2
285
PRT

patentIn phién ban 3.5

Brevibacillus brevis

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

tgatctgaca

tctctggctc
ccagcaccac
aatgtactgt
ttgactttga
gatggagaga
tcggagctgc
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
gctgcgaggc
gggtacaaaa
gaaaactcca
tgtgcaagat
cttttatgcc
acaaaccaga
taaaaatgtt
tgttcccgga
aaatctgcaa
attgccgcac

acaccaagct
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<213> Brevibacillus brevis
<400> 2

qet Lys Lys Asn Ile Ile Thr
5

Gly Leu Ser Egu Thr Ala Phe

Pro Pro §1a Lys Gln Glu Ser
5

Pro Lys Asn val Leu Phe Gln

Gly Gln Phe Glu Gly Asp Leu
65 70

Asp Met Gly Leu g1y Thr Ile
5

Met Gly Thr Lys Phe Tyr Gln
100

Leu Pro Glu Ser val Lys Thr
115

Pro Lys Glu Lys Thr Thr Leu
130 135

Thr Lys Met Leu Glu Glu Lys
145 150

val Lys Leu Thr Gly Thr Phe
Lys Gln Thr Arg Pro Tyr Pro

Ser Glu Phe Glu Phe Lys Asn
195

Thr Pro Asn Tyr Ala Ala Ala
210 215

Phe ITe Thr Glu Asp Lys Thr
225 230

Phe Asp Asn Ala Asn Leu Glu
245

Ser

Ala

Tyr

Thr

Asn

Ile

Pro

120

Thr

Phe

Lys

Gln

val

200

Leu

Ser

Ile

Ile

Ala

25

Pro

Ser

Leu

Asp

Asn

Glu

Met

Leu

185

Lys

Asn

Gly

Ser

53256

Thr

10

Thr

Ala

Thr

Lys

Leu

90

Ser

Ala

val

Asn

val

170

Thr

Gly

val

Gly

Pro
250

Ser

Thr

val

Ile

Asp

75

Asp

Thr

val

Gln

Lys

Glu

Thr

Pro

His

235

Ile

Leu

Ala

Ala

Asn

60

Leu

Gly

Gly

Thr

Ala

val

Leu

Gly

val

His

Ala

Thr

Ala

45

Ala

Lys

Glu

Lys

Thr

125

Tyr

val

Arg

Thr

Ile

205

Phe

Leu

Glu

Leu

val

30

Asn

Leu

Leu

Met

Leu

110

His

Asn

Phe

Thr

Lys

Gly

His

Asn

Phe

val

15

Pro

Pro

Met

Arg

Ile

95

Ser

Phe

GlIn

Tyr

val

175

Lys

Phe

Leu

Leu

Asp
255

Ala

Ala

Leu
Gly
80

Gln

Glu

Leu
Ala

160

Pro

Tyr

His

GlIn

240

val
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Gln Leu Pro His Thr Asp Asp
260

Thr Thr ser Gln val His GIn

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

<400>

1

Pro

Ser

Leu

Asp

65

Asp

Phe

Asn

Glu

Met

145

Leu

Lys

Asn

Gly

Ala

Thr

Lys

Leu

Ser

Ala

val

Asn

130

val

Thr

Gly

val

Gly

275

3
261
PRT

Brevibacillus brevis

3

val

Ile

35

Asp

Asp

Thr

val

Gln

115

Lys

Lys

Glu

Thr

Pro

195

His

Ala

20

Asn

Leu

Gly

Gly

Thr

100

Asp

Asn

Ala

val

Leu

180

Gly

val

Ala

Ala

Lys

Glu

Lys

Thr

Tyr

val

Arg

Thr

165

Ile

Phe

Leu

Asn

Leu

Leu

Met

70

Leu

His

Asn

Phe

Thr

150

Lys

Gly

His

Asn

Ala Thr Thr Ala Ehr val Pro

Pro

Met

Arg

55

Ile

Ser

Phe

GlIn

Tyr

135

val

Lys

Phe

Leu

Leu

Phe

Ala
280

Ala

Ala

Leu

40

Gly

Gln

Glu

Glu

Leu

120

Ala

Pro

Gln

Tyr

His

200

Gln

Ala
265

Glu

Pro

Pro

25

Gly

Asp

Met

Leu

Pro

105

Thr

val

Lys

Ser

Thr

185

Phe

Phe

53256

His

Ser

Pro

10

Lys

Gln

Met

Gly

Pro

90

Lys

Lys

Lys

Gln

Glu

170

Pro

Ile

Asp

Ser

Glu

Ala

Asn

Phe

Gly

Thr

75

Glu

Glu

Met

Leu

Thr

155

Phe

Asn

Thr

Asn

Asp

Arg

Lys

val

Glu

Leu

60

Lys

Ser

Lys

Leu

Thr

140

Arg

Glu

Tyr

Glu

Ala

Leu Thr G1n val

Gln

Leu

Gly

45

Gly

Phe

val

Thr

Glu

Gly

Pro

Phe

Ala

Asp

205

Asn

270

Glu

Phe

30

Asp

Thr

Tyr

Lys

Thr

110

Glu

Thr

Tyr

Lys

Ala

190

Lys

Leu

Ser

15

GlIn

Leu

Ile

Gln

Thr

95

Leu

Lys

Phe

Pro

Asn

175

Ala

Thr

Glu

Lys

Tyr

Thr

Asn

Ile

80

Pro

Thr

Phe

Lys

GlIn

160

val

Leu

Ser

Ile
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210

225

215

53256

1409161ENVI_SEQUENCES
220

Ser Pro Ile His Glu ;ge Asp val GIn Leu ;gg His Thr Asp Asp Phe
0

240

Ala His ser Asp Leu Thr Gln val Thr Thr ser Gln val His Gln Ala

245

Glu Ser Glu Arg Lys
260

<210> 4

<211> 783
<212>
<213>

<220>
<223>

<400> 4
gctacaacgg

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

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

<220>
<223>

<400> 5

5
290
PRT

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

atctgacaca

ADN .
Trinh tu Nhan tao

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

agttactact

Trinh tu Nhan tao

250

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

agccaagtac

Protein tiean chat aldB dugc biéu hién

Xa1 Arg Ser Lys Lys Leu Trp Ile Ser LSU Leu
5 1

Ile Phe Thr Met Ala Phe Ser Asn Met Ser Ala

trinh ty trusng thanh cua gen aldB trong plasmit

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

accaagctga

255

RIHI-aldB

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

gtcagaaaga

tu plasmit RIHI-aldB

Phe Ala Leu Thr Leu
15

GIn Ala Ala Thr Thr

60
120
180
240
300
360
420
480
540
600
660
720
780
783
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Ala

Ala

Asn

65

Leu

Gly

Gly

Thr

Ala

val

Leu

Gly

val

His

Asp

Arg

Thr

Ala

50

Ala

Lys

Glu

Lys

Thr

130

Tyr

val

Arg

Thr

Ile

210

Phe

Leu

Glu

Leu

Lys

val

35

Asn

Leu

Leu

Met

Leu

115

His

Asn

Phe

Thr

Lys

Gly

His

Asn

Phe

Thr
275

20

Pro

Pro

Met

Arg

Ile

100

Ser

Phe

GlIn

Tyr

val

180

Lys

Phe

Leu

Leu

Asp

260

Gln

Ala

Ala

Leu

Gly

85

Gln

Glu

Glu

Leu

Ala

165

Pro

Gln

Tyr

His

GlIn

245

val

val

Pro

Pro

Gly

70

Asp

Met

Leu

Pro

Thr

150

val

Lys

Ser

Thr

Phe

230

Phe

Gln

Thr

Pro

Met

Gly

Pro

Lys

Lys

GlIn

Glu

Pro

215

Ile

Asp

Leu

Thr

Ala

40

Asn

Phe

Gly

Thr

Glu

120

Glu

Met

Leu

Thr

Phe

200

Asn

Thr

Asn

Pro

ser
280

53256

25

Lys GlIn

val Leu

Glu Gly

Leu Gly

90

Lys Phe

Ser val

Lys Thr

Leu Glu

Thr Gly

Arg Pro

Glu Phe

Tyr Ala

Glu Asp

Ala Asn

250

His Thr
265

Gln val

Glu

Phe

Asp

75

Thr

Tyr

Lys

Thr

Glu

155

Thr

Tyr

Lys

Ala

Lys

Leu

Asp

His

ser

Gln

60

Leu

Ile

GlIn

Thr

Leu

140

Lys

Phe

Pro

Asn

Ala

220

Thr

Glu

Asp

Gln

Tyr

Thr

Asn

Ile

Pro

125

Thr

Phe

Lys

Gln

val

205

Leu

Ser

Ile

Phe

Ala
285

30

Pro

Ser

Leu

Asp

Asn

Glu

Met

Leu

190

Lys

Asn

Gly

Ser

Ala

270

Glu

Ala

Thr

Lys

Leu

95

ser

val

Asn

val

175

Thr

Gly

val

Gly

Pro

255

His

Ser

val

Ile

Asp

80

Asp

Thr

val

Gln

Lys

160

Lys

Glu

Thr

Pro

His

240

Ile

Ser

Glu
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290

<210> 6

<211> 858
<212>
<213>

<220>
<223>

<400> 6
atgaaaaaaa

actgcttttg
cctgtggttg
gcactcatgc

gatatggggc
ttctaccaga
tttgcggtta
tacaatcaat
gtaaagctga
ccttatccgce
aagggaaccc
ttccatctcc
tttgacaacg
acagatgatt
gagtcagaaa
<210>
<211>
<212>
<213>

<220>
<223>

<400> 7

7
285
PRT

?et Lys Lys Asn
Gly Leu Ser Leu
20
Pro Pro Ala Lys
35

Pro Lys Asn val
50

Trinh tu

trinh tu

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

gaaaataa

ADN A
Trinh tu Nhan tao

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

tgatctgaca

Nhan tao

53256

tctectggctc
ccagcaccac
aatgtactgt
ttgactttga
gatggagaga
tccgagetgce
gaaaaaacta
aaatttgaaa
aaggctagaa
aaacaatccg
aattatgcag
acaagtggcg
atccatgagt

caagttacta

10

trinh ty mi héa cho axetolactat decarboxylaza

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

ctagccaagt

gctgtctttg
ggaatccaaa
aacgatcaat
gctacgaggc
gggtacaaaa
gaaaactcca
tgtgcaagat
cttttatgcc
acaaaccaga
taaaaatgtt
tgttcccgga
aaatctgcaa
attgccgceac

acaccaagct

caa tisn chat aldB axetolactat decarboxylaza (ALDC)
§1e Ile Thr Ser Ile Thr Ser Leu Ala Leu X§1 Ala
Thr Ala Phe Ala Ala Thr Thr Ala Thr val Pro Ala
25 30
GIn Glu Ser L%s Pro val val Ala 21a Asn Pro Ala
4 5

Leu Phe GIn Tyr Ser Thr Ile Asn Ala Leu Met Leu
55 60

60
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360
420
480
540
600
660
720
780
840
858
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Gly GlIn
65
Asp Met
Met Gly
Leu Pro
Pro Lys
130
Thr Lys
val Lys
Lys GIn
Ser Glu
Thr Pro
210
Phe Ile
225
Phe Asp
Gln Leu

Thr Thr

<210> 8
<211> 2

Phe

Gly

Thr

Glu

115

Glu

Met

Leu

Thr

Phe

195

Asn

Thr

Asn

Pro

Ser
275

61

<212> PRT

<213>

<220>
<223>

<400> 8

Glu

Leu

Lys

100

Ser

Lys

Leu

Thr

Tyr

Glu

Ala

His

260

Gln

Trinh ty

trinh ty
trusng thanh

Gly

Gly

85

Phe

val

Thr

Glu

Pro

Phe

Ala

Asp

Asn

245

Thr

val

Nhan tao

axit amin dy doadn cua aldB axetolactat decarboxylaza (ALDC)

Asp

70

Thr

Tyr

Lys

Thr

Glu

150

Thr

Tyr

Lys

Ala

Lys

Leu

Asp

His

Leu

Ile

Gln

Thr

Leu

135

Lys

Phe

Pro

Asn

Ala

215

Thr

Glu

Asp

Gln

Thr

Asn

Ile

Pro

120

Thr

Phe

Lys

Gln

val

200

Leu

Ser

Ile

Phe

Ala
280

Leu

Asp

Asp

Phe

Asn

Glu

Met

Leu

185

Lys

Asn

Gly

Ser

Ala

265

Glu

53256

Lys

Leu

90

Ser

Ala

val

Asn

val

170

Thr

Gly

val

Gly

Pro

250

His

Ser

Asp

75

Asp

Thr

val

GIn

Lys

155

Lys

Glu

Thr

Pro

His

235

Ile

Ser

Glu

Leu

Gly

Gly

Thr

Asp

Asn

Ala

val

Leu

Gly

val

His

Asp

Arg

Lys

Glu

Lys

Thr

125

Tyr

val

Arg

Thr

Ile

205

Phe

Leu

Glu

Leu

Leu

Met

Leu

110

His

Asn

Phe

Thr

His

Asn

Phe

Thr
270

Arg

Ile

95

ser

Phe

GlIn

TYyr

val

175

Lys

Phe

Leu

Leu

Asp

Gln

Gly

80

Gln

Glu

Glu

Leu

Ala

160

Pro

Gln

Tyr

His

Gln

240

val

val
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Ala

Pro

ser

Leu

Asp

65

Asp

Phe

Asn

Glu

Met

145

Leu

Lys

Asn

Gly

ser

225

Ala

Glu

Thr

val

Thr

Lys

Leu

Ser

Ala

val

Asn

130

val

Thr

Gly

val

Gly

210

Pro

His

Ser

Thr

val

Ile

35

Asp

Asp

Thr

val

Gln

115

Lys

Lys

Glu

Thr

Pro

195

His

Ile

Ser

Glu

Ala

Ala

20

Asn

Leu

Gly

Gly

Thr

100

Asp

Asn

Ala

val

Leu

180

Gly

val

His

Asp

Arg
260

Thr

Ala

Ala

Lys

Glu

Lys

Thr

Tyr

val

Arg

Thr

165

Ile

Phe

Leu

Glu

Leu

245

Lys

val

Asn

Leu

Leu

Met

70

Leu

His

Asn

Phe

Thr

150

Lys

Gly

His

Asn

Phe

230

Thr

Pro

Pro

Met

Arg

55

Ile

ser

Phe

Gin

Tyr

135

val

Lys

Phe

Leu

Leu

215

Asp

GlIn

Ala

Ala

Leu

40

Gly

Gln

Glu

Glu

Leu

120

Ala

Pro

Gln

Tyr

His

200

GlIn

val

val

Pro

Pro

25

Gly

Asp

Met

Leu

Pro

105

Thr

val

Lys

Ser

Thr

185

Phe

Phe

Gln

Thr

53256

Pro

10

Lys

GlIn

Met

Gly

Pro

90

Lys

Lys

Lys

Gln

Glu

170

Pro

Ile

Asp

Leu

Thr
250

Ala

Asn

Phe

Gly

Thr

75

Glu

Glu

Met

Leu

Thr

155

Phe

Asn

Thr

Asn

Pro

235

Ser

Lys
val
Glu
Leu
60

Lys
Ser
Lys
Leu
Thr
140
Arg
Glu
Tyr
Glu
Ala
220
His

GlIn

GIn

Leu

Gly

45

Gly

Phe

val

Thr

Glu

125

Gly

Pro

Phe

Ala

Asp

205

Asn

Thr

val

Glu

Phe

30

Asp

Thr

Tyr

Lys

Thr

110

Glu

Thr

Tyr

Lys

Ala

190

Lys

Leu

Asp

His

Ser

15

Gln

Leu

Ile

Gln

Thr

95

Leu

Lys

Phe

Pro

Asn

175

Ala

Thr

Glu

Asp

GlIn
255

Lys

Tyr

Thr

Asn

Ile

80

Pro

Thr

Phe

Lys

GlIn

160

val

Leu

ser

Ile

Phe

240

Ala
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