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Linh vie ki thuat dwoe dé cip
Sang ché @& cap dén thwc an cho dong vat c6 bd sung xylanaza bén nhiét do

cao va chiu nhiét d6 cao.

Tinh trang k§ thuit ciia sang ché

Céc xylanaza di dugc st dung 1am céc chét phu gia thuc in trong vai nam
qua. Thuc té 12 mot s6 cho di khong phai 14 tit ca cac xylanaza da duoc chi ra la
cai thién mét hodc ca hai chi sb tang thé trong tuyét dbi cua dong vat (BWG) va ty
1€ chuyén hoéa thitc dn (FCR) ctia mot thire an dugce dua ra.

Céac xylanaza dugc st dung trong thirc 4n ¢6 thé, vi du, cho phép cac nha
dinh dudng hoc giam b6t cac yéu cau ning luong trong cic khdu phan an ma
khong anh huéng t&i cac hidu sudt chin nudi dong vét.

Céc xylanaza lam ting ning lugng c6 thé chuyén héa dugc hoic nang
lugng thyc ciia cac thanh phan nguyén liéu va do d6 nang cao téng luong ning
luong c6 thé chuyén hoa dugc hoic tdng ning luong thuc cia cac khau phan thire
an. Do d6, cac hiéu suit chin nudi c6 thé duoc duy tri véi nang lugng nguyén liéu
it hon trong cac khau phan n ré tién hon (it chit béo/dau hon; it xo hon).

Mot loi ich c6 thé ¢6 lién quan t6i viée st dung xylanaza su giai phong tbt
hon ctia (vi) chét dinh dudng bi ket trong cac thanh té bao cua thirc dn. Su ket nhu
véy 13 do sy c¢6 mit clia céc polysacarit khong tinh bot chdng su tiéu hoa boi dong
vat.

Pé c6 hiu qua, céc xylanaza duge sir dung 1am cac chét phu gia thirc &n
cn phai c6 dugc ca tinh bén 1dn c¢6 hoat tinh & do pH va nhiét d6 gn giéng nhu
cac diéu kién trong dudng da day rudt cia dong vat.

WO 95/29997 md ta c4c céc xylanaza bén nhiét va @& cap t6i viée két hop
chung vao thirc an cho ddng vat. B6 bén nhiét dugc x4c dinh 1 stc bén theo phut

& 95°C, két hop véi kha ning thiy phan tiép sau dung dich cua arabinoxylan lia
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mi & 40°C. Tuy nhién, sau nam phut xir Iy nhiét, cac xylanaza dugc dé cap da mét
di dang ké hoat tinh cia chung.

Mot vai loai va chung Thermotoga d3 dugc @& xuét dé tao ra mot hodc
nhiéu endoxylanaza chiu nhiét dd cao va bén nhiét. 7’ hermotoga maritima sin xuit
ra hai endoxylanaza bén nhiét, dugc ky hiéu 1a XynA va XynB. XynA va XynB
xut hién dudi dang cac protein c6 cac khdi lugng phan tir biéu kién khoang 120
va 40 kDa. Hoat tinh t8i da ¢ d6 pH t6i uu (d6 pH 6,2 va d6 pH 5,4 1an luot cho
XynA va XynB) dugc do & khoang 92°C cho XynA va ¢ khoang 105°C cho XynB
(Winterhalter and Liebl, 1995, Appl. Env. Microbiol., 61, 1810-1815).

Ban chit k§ thuit ciia sang ché_

Khia canh thir nhét ciia sang ché 1 d& xut thirc an cho dong vat c6 bd sung
thanh phé‘m chtra xylanaza chiu nhiét d cao va bén nhiét do cao.

Tét hon 13, nhiét d6 t6i wu cia hoat tinh xylanolytic c6 mit trong thanh
phan da néu nay 1a 16n hon 80°C, t&t hon nita 14 16n hon 85°C, ciing tét hon nita 1a
16n hon 90°C.

Tét hon 13, ty s6 hoat tinh giita hoat tinh xylanolytic ¢6 mit trong thanh
phan nay ¢ nhiét do t6i uu va ¢ 40°C 1a 16n hon 10, tt hon nita 1a 16n hon 20.

C6 1oi, néu trén 70% hoat tinh xylanolytic ¢6 mit trong thanh phan nay 1a
chiu t6i 30 phut gia nhiét & 90°C.

T6t hon nita 13, xylanaza chiu nhiét do cao va bén nhiét do cao cb do tuong
df“)ng trén 80% va/hodc dd tuong tu trén 90% véi xylanaza duge chon tir nhom
gdm céc trinh ty SEQ.ID.NO:1, SEQ.ID.NO:2, SEQ.ID.NO:3, SEQ.ID.NO:4,
SEQ.ID.NO:5, cac axit amin 21-332 cua trinh tuy SEQ.ID.NO:1, cta trinh tu
SEQ.ID.NO:2, cua trinh tg¢ SEQ.ID.NO:3, cta trinh ty SEQ.ID.NO:4 va cuta trinh
te SEQ.ID.NO:5 va c6 kha nang la thic an cho dong vét nay chira xylanaza (tinh
khiét) chiu nhiét d6 cao va bén nhiét d6 cao néu trén vai lugng nam trong khoang

tir 0,08 dén 40mg/kg.
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C6 thé 1a, thire an cho dong vat nay & dang 16ng va tét hon 1a chira xylanaza
(tinh khiét) chiu nhiét do cao va bén nhiét do cao v&i luong ndm trong khoang tir
0,08 dén 40mg/1.

Theo cach khéc, thirc dn cho déng vat nay dugc chon tir nhém g6m thirc an
1 chua, thitc dn dang hat va thic dn dang bdt hon hop.

T6t hon 13, thitc &n cho dong vét bao gdm it nhét 13 50% (tinh theo khéi
luong khd) nguyén liéu thuc vat, tét hon nita 12 n6 duge chon tir nhém gém cac
loai ngii cde, cac loai dau, mét duong cu cdi, bot khoai tdy va bot dau phong.

Tét hon 12‘;, thirc an cho dong vat bao gdm it nhat 1a 5% (khbi luong kho)
c4c protein vi/hoic it nhit 1a 2% (khdi luong kho) chit béo.

Mdt khia canh ciia sang ché 1 @& cép dén thirc an cho dong vat bao gdm tir
0,08 t6i 40mg/kg (tinh theo khéi Iugng kho) 14 polypeptit d trong ddng trén 80%
va/hodc d tuong tu trén 90% véi polypeptit duge chon tir nhém gdm cac trinh tur
SEQ.ID.NO:1, SEQ.ID.NO:2, SEQ.ID.NO:3, SEQ.ID.NO:4, SEQ.ID.NO:5, cac
axit amin 21-332 cua trinh ty SEQ.ID.NO:1, cta trinh tr SEQ.ID.NO:2, cta trinh
tw SEQ.ID.NO:3, cda trinh ty SEQ.ID.NO:4 va cua trinh ty SEQ.ID.NO:5.

Mot khia canh khéac dugc dé cap la viéc str dung (khong nham muc dich tri
liéu) thirc 4n cho dong vat dé cai thién mirc tang trong va/hoic ty 1 chuyén hoa
thttc @n & dong vat, t5t hon 1a dong vat c6 xuong séng khong thudc loai nhai lai
hoic loi gidp xé4c va t6t hon nita 14 c4, lon hodc gia cAm.

Mot khia canh khac nita ctia sang ché 1a dé cép dén phuong phép san xuét
thirc #n cho dong vét bao gdm cac budc:

a) lua chon thirc an chira hemixenluloza;
b) bd sung thanh ph?m chira xylanaza chiu nhiét o cao va bén nhiét d6 cao.

Tét hon 13, trén 70% hoat tinh xylanolytic c6 mit trong thanh phan dugc bd
sung & bude b) clia phuong phép ndy 1a chiu téi 30 phut gia nhiét thanh phan nay
& 90°C va/hoic nhiét d6 tdi wu cua hoat tinh xylanolytic ¢c6 mit trong thanh phﬁn
nay 1a 16n hon 80°C (tét hon 13 16n hon 85°C, tét hon nita 14 16n hon 90°C).

Mo ta van tat cac hinh vé
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Fig.1 thé hién trinh ty axit amin cia XynB cta xylanaza thudc ho
Thermotoga maritima MSBS. Peptit tin hi€u dugc gach chan.

Fig.2 thé hién cac gel SDS-polyacrylamit da dugc nhudm bing Coomassie
xanh da trdi ciia cic endoxylanaza dugc thu hdi sau cac budc tinh ché két tiép.
Fig.2a: XynAANC; Fig.2b: XynB.

Fig.3 thé hién muc d0 anh huodng cia nhi€t d téi hoat tinh cta céc
endoxylanaza XynAANC va XynB. Hoat tinh t6i da duoc thiét 1ap & 100%.

Fig.4 thé hién hoat tinh tén dy cia cac endoxylanaza sau khi 4 so bd & cac

nhiét d6 khac nhau.

M5 ta chi tiét sang ché

Céc tac gia sang ché da thdy rang viéc bd sung xylanaza chiu nhiét do cao
(va bén nhiét do cao) vao mot thirc dn din dén viéc cai thién vé ty 18 chuyén héa
thttc dn boi cac dong vat.

Mic du nhiét d6 lam viée tbi wu cia cac (endo)xylanaza chiu nhiét @6 cao
12 cao hon nhiéu so vé&i nhiét do cia duong rudt cua dong vat, song cac tac gia
sang ché da thdy ring cic enzym nay d3 cai thién muc ting trong va/hoac ty 1€
chuyén héa thirc in, ngay ca khi dugc so sanh véi thirc 3n thuong dugce st dung l1a
céc (endo)xylanaza. Cu thé hon 1a céc tac gia sang ché da thdy ring cac xylanaza
c6 ca tinh chiu nhiét d6 cao (14n bén nhiét d cao) cho céc két qua t5t hon so véi
cac xylanaza chiu nhiét (va bén nhiét).

Ca muc tang thé trong tuyét ddi ciia dong vat (BWG) l4n ty 18 chuyén hoa
thirc dn (FCR) déu dugc cai thién, trong trudng hop cac dong vat dugc cho an
thirc #n dang bdt hon hop cé bd sung xylanaza chiu nhiét d§ cao va bén nhiét do
cao, so voi cac dong vat dugc cho in thirc in dang bdt hdn hop khong duge bd
sung va voi cac dong vat trong d6 thirc in dang bot hdn hop da duge bd sung
xylanaza chi yéu c¢6 hoat tinh & khoang 37-50°C.

Thuat ngit "FCR" dung dé chi ty sb gitra lugng thire an duge tidu thu boi
dong vat va mirc ting can ciia n6. Ty s6 FCR thip chimg t6 su st dung thirc an

hiéu qua hon.
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Nhitng két qua nay trai nguoc, trong trudng hop xylanaza chiu nhiét do cao
va bén nhiét do cao dugc sir dung, c6 hoat tinh xylanaza cuc ky thép dugc do &
37°C.

Khia canh thir nhét cia séng ché 1a @& xuét thire an (thtrc an cho dong vat)
c6 bd sung (va/hodc chira) thanh ph?m chtra xylanaza chiu nhiét do cao (tic 13, su
t61 wu nhiét do cta (tdng) hoat tinh xylanolytic 1 16n hon 80°C, tét hon 14 16n hon
90°C hodc 95°C va/hoic ty sb gitra hoat tinh & nhiét do tbi u’u va hoat tinh & 40°C
12 16n hon 10 hozc tham chi 14 16n 15 hodc 20) va bén nhiét do cao (tic 13, (tdng)
hoat tinh xylanolytic ctiia thanh phé”m nay la rat bén voi su bt hoat nhiét (su bién
tinh), nhu trén 70% hoat tinh bén téi 30 phat gia nhiét & 90°C chét phu gia chira
xylanaza nay trong bé dau).

Thitc @n nay c6 thé chura xylanaza chiu nhiét d¢ cao va bén nhiét do cao véi
luong nim trong khoang tir 0,08mg/kg thirc dn dén 40mg/kg thirc an, t6t hon nira
12 ndm trong khoang tir 0,2mg/kg thtrc dn dén 20mg/kg thirc n, ciing t6t hon nira
1a tir 0,4mg/kg thirc 3n dén 16mg/kg thirc in clia enzym (tinh khiét) nay.

Tt hon 13, thirc n nay chtra xylanaza chiu nhiét d0 cao va bén nhiét do cao
v6i luong nim trong khoang tir 10 DXU/kg thic in dén 5000 DXU/kg thirc an, t6t
hon nita 13 tir 25 DXU/kg thie an dén 2500 DXU/kg thire 3n, ciing tét hon nira 13
tir 50 DXU/kg thtrc an dén 2000 DXU/kg thirc an.

Trong Phin md ta cta sang ché, mot don vi cia cac xylanaza (DXU) duoc
x4c dinh 12 luong enzym can thiét dé giai phéng 1pmol dudng khir (duoc biéu
hién 1a xyloza) trén phut tir dung dich gdm 3% xylan birchwood & d6 pH 6 va &
70°C, trir khi ¢6 quy dinh khac dugc chi ra mot cach cu thé.

Mot khia canh cta sang ché 1a d& cap dén chit phu gia thirc an (chat phu
gia thirc &n cho ddng vat) chira xylanaza chiu nhiét do cao va bén nhiét d6 cao.

Trong Phin mé ta ciia sang ché, thuat ngir “xylanaza bén nhiét do cao”
ding d chi xylanaza trong d6 trén 70% (téng) hoat tinh xylanolytic (c6 mit trong
thanh phan nay) 1a chju t6i (c6 kha ning chiu téi va/hoic co thé duy tri duge sau)
30 phut gia nhiét (thanh phin nay) & 90°C. Thuat ngir “tdng hoat tinh xylanolytic”
dung dé chi hoat tinh xylanolytic ctia xylanaza chiu nhiét d§ cao va bén nhiét do
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cao, va ca hoat tinh cia céc xylanaza khéc (tap che“it) khong dugce uu tién c6 mat
trong thanh phan nay, duoc bd sung vao thirc an cho dong vat, da dugc mod ta theo
sang ché.

Tt hon 13, it nhat 14 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99% hozc tham chi 1a 1én t6i 100% (tdng) hoat tinh xylanolytic
c6 mit trong thirc in ndy va/hodc trong chét phu gia thirc an nay c6 thé duogc duy
tri sau 30 phit (hodc 45 phut hodc 1 gid) gia nhiét (thirc an nay va/hodc chat phu
gia thire an nay) ¢ 90°C (hodc ¢ 95°C).

T6t hon 13, nhiét d6 t6i wu (sy téi wu nhiét do) cho (tdng) hoat tinh
xylanolytic ¢c6 mit trong thanh phan dugc b(x)l sung vao thirc dn theo sang ché 1a
16n hon 80°C, t6t h(m nita 12 16n hon 85°C, 90°C hoic thdm chi 13 16n hon 95°C.

Tét hon 13, ty sb hoat tinh cia (téng) hoat tinh xylanolytic ¢6 mit trong
thanh phan dugc bd sung vao thirc 3n theo sang ché (chira xylanaza chiu nhiét do
cao va bén nhiét do cao) & nhiét do tbi wu (vi du, 80°C, 85°C, 90°C, 95°C hoic
tham chi 1a khoang 100°C) va & 40°C (hodc 37°C) 12 16m hon 10, tét hon nita 14 16n
hon 20.

Trong Phan mé ta cia sang ché, cac thudt nglt “enzym cé hoat tinh
xylanolytic”, “endoxylanaza” hodc “xylanaza” ding dé chi enzym (vi du, xylanaza
tai tb hop da dugc tinh ché it nhit mot phﬁn, hodc khong dugc wru tién 1a hdn hop
clia cac enzym) c6 kha ning thity phan cac ndi gin két glycosyl lién két cac gbc
xyloza trong cac polysacarit chira xyloza. Cac gin két glycosyl nhu véy c6 thé 13,
vi du, gin két beta-1,4-glycosyl trong cac don vi beta-D-xylopyranosyl-1,4-beta-
D-xylopyranosyl cua céc polysacarit nhu vay.

Céc enzym dugc wu tién c6 hoat tinh xylanolytic gdm cac endoxylanaza
(EC3.2.1.8.).

Céac enzym duoc ru tién hoat tinh xylanolytic gdm cac endoxylanaza thudc
ho glycosit hydrolaza 10.

Nam trong s cac enzym the dwoc wu tién nhét c6 hoat tinh xylanolytic
(xylanaza chiu nhiét d6 cao va bén nhiét d6 cao) 1a cac enzym c6 ngudn gbc tir

ching Thermotoga maritima va ciing tot hon nira 1a XynB (SEQ.ID.NO:1) hoic
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céc thé bién di dong cia chung (vi du, SEQ.ID.NO:2-5), hoic bao gém ving bao
toan nhét cta cac trinh ty nhu nhau (cac SEQ.ID.NO:1-5), t6t hon 1a trong do
ving dugc bao toan nhit nay bao ham motif xylanaza thudc ho cac glycosit
hydrolaza 10 (phdn dugc bao toan clia motif xylanaza thudc ho cac glycosit
hydrolaza 10 kéo dai trén céc vung 21-332 cua trinh tu SEQ.]D.NO:I-S, hodc tir
axit amin 21 t6i axit amin cubi cing 344, 346 hoic 347 clia cac trinh tu
SEQ.ID.NO:1-5 nay) hodc chia sé tinh twong ddng dang ké (hodc twong tu) véi
cac trinh ty SEQ.ID.NO.1-5 nay hodc cac vung 21-332 (hodc tir 21 tgi axit amin
cubi ciing 344, 346 hodc 347) cia cic trinh ty SEQ.ID.NO:1-5 nay. (Céc) enzym
bd sung c6 hoat tinh xylanolytic (xylanaza chiu nhiét d§ cao va bén nhiét dd cao)
cling c6 thé 1a protein dung hop bao gdm cic trinh tur SEQ.ID.NO:1-5 hoic
protein dung hop bao gdm peptit chia sé tinh twong dong dang ké (hodc twong tu)
véi cac trinh tu SEQ.ID.NO:1-5 nay hodc véi cac vung 21-332 cua céc trinh tu
SEQ.ID.NO: 1-5 nay.

Thuét ngit "tinh trong ddng dang k&” trong Phan md ta ctia sang ché ding
dé chi do twong ddng it nhat 12 75%, tét hon 14 it nhat 13 80%, tot hon nira 1a it
nhét 12 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% hodc tham chi it
nhat 1a 99%. Tt hon 13, d6 twong ddng duoc do trén do dai ddy da cua trinh tur
(hodc doan) (dugc dé cap), nhu trén 4o dai déy da cua céc trinh ty SEQ.ID.NO:1-
5 hodc trén d6 dai ddy da ctia peptit gdm cac axit amin 21-332 (hoic c4c axit amin
tir 21 t6i axit amin cudi cing) cta cac trinh tu SEQ.ID.NO:1-5. Thuit ngit "tinh
tuong tw dang k& trong Phin mo ta cta sang ché ding dé chi su tuong tur it nhit
14 85%, t6t hon 14 it nhat 1a 90%, t6t hon nita 1a it nhat 1a 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98% hodc tham chi it nhit 1a 99%. T4t hon 13, d6 twong tw duge
do trén do dai ddy da cua trinh tu (hodc doan) (dugc dé cap), nhu trén d9 dai day
du cia c4c trinh tr SEQ.ID.NO:1-5 hoic trén do dai ddy di cta peptit gdm cac
axit amin 21-332 (hodc c4c axit amin tir 21 t6i axit amin cudi cliing) ciia cac trinh
tu SEQ.ID.NO:1-5.

Sy lién quan giita hai trinh tir axit amin ho#c gifta hai chudi nucleotit dugc

md ta boi thong sb “d6 twong dong” hodc “d6 twong ty”. Cho cac muc dich ciia
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sang ché, do tuong tu (va do twong ddng) gifta hai trinh ty axit amin dugc xac
dinh nhu trong WO 2010/0142 697 nh¢ st dung thuit todn Needleman-Wunsch
duogc thuc hién trong chuong trinh Needle ctia g6i EMBOSS, tdt hon 12 phién ban
3.0.0 hoac cao hon. Cac thdong sb tuy chon dugc st dung la diém phat trong
khoang tréng kéo dai 1a 10, diém phat trong khoang trdng kéo dai 13 0,5, va chét
nén thay thé EBLOSUMS62 (phién ban EMBOSS ciia BLOSUM62). Piu ra cia
Needle dugc gan nhin “d6 twong ddng dai nhat” (thu duge bang cach st dung tiy
chon khéng ngin gon (nobrief)) duge st dung dudi dang phéan trim tuong tyr va
dugc tinh toan nhu sau: (Cac gdc twong ddng x 100)/(Po dai cua trinh tu xép
thing hang - Tong s6 khe hé trong trinh tu xép thing hang). Pau ra cia Needle
dugc gan nhan “dd twong tu dai nhat” (thu duqé bang cach st dung tay chon
khong ngin gon (nobrief)) duoc st dung dudi dang phin trim tuong tu va dugce
tinh toan nhu sau: (Cac gdc twong tu x 100)/( D6 dai cta trinh tr xép thing hang -
Téng sb khe ho trong trinh tir xép thing hang)

C6 loi, néu cac xylanaza (va/hoac thanh phz‘in chira xylanaza chiu nhiét do
cao va bén nhiét do cao) duogc bd sung trong qua trinh san xuét thirc an, 1a mot ché
pham ran nhu ché phdm dang bot hdn hop hoic vién tron hodc, 1a chét 16ng.

Quy trinh tao vién tron thuong bao gdm cac budc & nhiét dd cao nhur phun
hoi nuéc.

Nguoc lai, thitc an cho dong vat cd thé dugc san xuét ma khong cén sir
dung bude gia nhiét (vi du, trén 50°C), vi du cho thitc an khong dugc tao vién
tron.

- Mot khia canh cia sang ché 1 dé cép dén thirc an (cho dong vat) (va/hoic
hén hop so ché (thirc 4n)) tinh theo mét kg bao gdm tir 0,08mg t6i 400mg (t6t hon
1a tir 0,2mg/kg t6i 40mg/kg, t6t hon nira 12 tir 0,4mg/kg t&i 20mg/kg) 14 polypeptit
c6 do twong ddng trén 75% (6t hon 1a hon trén 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99% hodc tham chi 1a 100%) (hodc do tuong tu) véi
polypeptit duoc chon tir nhém gdm céac trinh tu SEQ.ID.NO:1, SEQ.ID.NO:2,
SEQ.ID.NO:3, SEQ.ID.NO:4, SEQ.ID.NO:5, céc axit amin 21-332 (hodc tir axit
amin 21 t6i axit amin cubi cung 344, 346 hodc 347) cua trinh ty SEQ.ID.NO:1,
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cua trinh ty SEQ.ID.NO:2, ctia trinh ty SEQ.ID.NO:3, cia trinh ty SEQ.ID.NO:4
va ctia trinh ty SEQ.ID.NO:5, polypeptit nay tét hon 14 bén nhiét d6 cao va t6t hon
1a c6 hoat tinh xylanaza chiu nhiét d6 cao.

Tét hon 13, thirc 3n (cho dong vat) theo sang ché bao gbém it nhit 1a 50%
(tinh theo khéi lwong khd) nguyén lidu thuc vat, dic biét tot néu it nhit 1a 55%
hogc tham chi 14 it nht 12 60%.

T6t hon 13, nguyén liéu thuc vat ndy dugce chon tir nhém gdm cac loai ngil
cbe, cac loai dau, mat dudng cu cai, bot khoai tay va bt ddu phdng va cling co thé
bao gém hdn hop clia chung nhu céc loai ngii cde va cac loai d4u.

Tét hon 1a (hodc ngoai ra), thirc 4n theo sang ché (bao gbm it nhit 1a 50%
nguyén liéu thuc vét) bao gdm it nhit 1a 5% (khdi luong kho) cac protein, t&t hon
nira 13 it nhat 10%, it nhit 15% hodc thdm chi 1a it nh4t 20% cac protein.

Tét hon 14 (hodc ngoai ra), thirc an theo sang ché (bao gdm it nhét 1a 50%
nguyén li€u thuc vat va/hodc it nhét 13 5% cac protein) bao gf”)m it nhét 1a 2%
(khdi Iugng khd) chét béo, tdt hon nira 13 it nhat 12 5% hodc thim chi 12 it nhét 1a
8% chét béo.

Tét hon 13, thirc 3n theo sang ché dugc chon tir nhém gdm thirc 4n U chua,
thirc an dang hat va thirc 4n dang bdt hon hop.

Mot khia canh dugc dé cap khéc ciia sang ché 1a mé ta viéc sir dung (khong
nham tri liéu) thirc #n (va/hodc viéc sir dung hén hop so ché (thtc an) va/hodc
viée sir dung chit phu gia thirc an) c¢6 bd sung xylanaza chiu nhiét do cao va bén
nhiét d¢ cao (va’hodc viéc st dung chét phu gia thirc @n cho dong vat theo sang
ché, va/hodc viée sir dung xylanaza chiu nhiét d6 cao va bén nhiét do cao theo
sang ché) dé cai thién muc ting trong va/hodc ty 16 chuyén hoa thic an cia dong
vét (dang ting trudng) (va dic biét tot 1a khong tao ra sy ting cin bénh 1y qua
muc).

Xylanaza dugc uu tién (chiu nhiét 4 cao va bén nhiét d6 cao) dé cai thién
(khong nhim tri liéu) mirc ting can (BWG) va/hodc ty 16 chuyén hoa thirc an
(FCR) cua dong vat (dang ting trudng) cd trén 70%, 75%, 80%, 85% 90%, 91%,
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92%, 93%, 94%, 95%, 96%, 97%, 98% hodc tham chi 14 trén 99% (téng) hoat tinh
xylanolytic 1a chiu t6i 1 gid gia nhiét & 90°C (hoic 95°C).

Theo cach khac, hoac ngoai ra, xylanaza dugc uu tién (chiu nhiét do cao va
bén nhiét d6 cao) dugc st dung dé cai thién (khong nhim trj liéu) mirc ting cin
(BWG) va/hoic ty 18 chuyén héa thirc an (FCR) ctia dong vt (dang ting trudng)
1a thudc ho céc glycosit hydrolaza 10.

Céc xylanaza dugc wu tién nhat duoc sir dung dé cai thién (khong nham tri
liéu) mire taing cin (BWG) va/hodc ty 1 chuyén hoa thirc in (FCR) clia dong vit
(dang ting trudng) gdm cac ching Thermotoga, vi ciing t6t hon nita 13 chia sé
tinh twong dong dang ké (twong tir) véi cac trinh ty SEQ.ID.NO 1-5, hodc véi céac
doan 21-332 cua cac trinh ty SEQ.ID.NO 1-5, hoic bao gém (duéi dang protein
dung hop) peptit chia sé tinh trong ddng dang ké (twong tu) voi cac doan 21-332
cua cac trinh ty SEQ.ID.NO 1-5.

Trong Phin md ta ciia sang ché, thuat ngit “cac dong vat” duge uu tién chi
cac dong vat khong phai con ngudi va/hodc cac dong vat khong cé (biéu hién bén
ngoai) bénh hoc va/hodc khong c6 bénh hoc lién quan t6i1 sy thiéu can.

Tt hon, néu cac dong vat theo sang ché khong phai 13 cac dong vat nhai lai
va/hodc 1a cac dong vat c6 mot da day.

T4t hon nita 13, cac doéng vat dugc chon tir nhom gém lon, gia cim, c4 va

cac dong vat giap xac, ciing tot hon nfra 1a lon va/hodc gia cam.

Ngudn goc va di€u ché enzym

Mot vai loai va ching Thermotoga & duoc dé xuit dé tao ra mot hoic
nhiéu endoxylanaza chiu nhiét d¢ cao va bén nhiét. T hermotoga maritima tao ra
hai endoxylanaza bén nhiét, duge ky hiéu 1a XynA va XynB. XynA va XynB Xuét
hién dudi dang cac protein c6 cac khdi lwong phén tir biéu kién khoang 120 va 40
kDa. Hoat tinh t&i da & d pH t6i wu (46 pH 6,2 va d6 pH 5,4 1an lugt ddi véi
XynA va XynB) dugc do (’YA khoang 92°C cho XynA va & khoang 105°C cho Xyn B
(Winterhalter and Liebl, 1995, Appl. Env. Microbiol., 61, 1810-1815).
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WO093/19171 md ta quy trinh dé tao ra cic xylanaza tir Thermotoga
maritima, T. neapolitana va T. thermarum.

Céc trinh ty ADN va céc protein cda cac endo-xylanaza tir mot vaifd ching
va loai xylanaza Thermotoga d3 duoc cong bd. Céc xylanaza nay c6 thé dugc phan
nh(’)mr thanh hai loai theo tinh twong ddng trinh ty véi XynA va XynB cua T
maritima.

Khong c¢6 tai liéu trich din ndo, it nhét 1a chua trng c6 tai liéu tﬁch dan nao
dé cap dén su t&i wu nhiét d6 rat cao va hau nhu khong c¢6 hoat tinh & 40°C, mo6 ta
viée sir dung xylanaza ctia Thermotoga d3 phén lap, nhu XynB, 1am chét phu gia
thirc an.

Céc xylanaza c6 thé duge tao ra tir cic ngudn cip khac nhau. Cac xylanaza
¢6 thé dugc phan lap/duoc tinh ché sau khi c¢6 su tding trudng cﬁa ching
Thermotoga dugc chon trong méi trudong nudi cdy thich hop.

Céc xylanaza c6 thé duogc tao ra bang cach nubi cdy ching tai td hop biéu
hién gene ma hod cho mét protein twong ing (vi du, XynB).

Céc gen thich hop ¢6 thé dugc chon trong s6 cac gen ma hoa cho endo-1,4-
beta-xylanaza thudc loai Thermotoga sp. RQ2 (GenBank: ACB09229.1), endo-
1,4-beta-xylanaza thudc loai Thermotoga naphthophila RKU-10 (GenBank:
ADA66795.1), the xylanaza from Thermotoga neapolitana (GenBank:
CAA90235.1), endo-1,4-beta-xylanaza thudc loai Thermotoga sp. FjSS3-B.1
(GenBank: AAA90913.1) hodc endo-1,4-beta-xylanaza B from Thermotoga
maritima MSB8 (GenBank: AAD35164.1 - Fig.1 - SEQ ID NO 1).

Hon thé nita, c4c thé bién di cua cic enzym nay biéu nhién mot nhiét do tdi
rru cta hoat tinh (hoat tinh nhiét) va tinh bén nhiét ndm trong cac khoang dugc mé
t4 & trén c6 thé dugce tao ra béi viéc cai bién trinh tu ma héa cla cac gen nay.

Céc cai bién trinh tu c6 thé bao gdm, nhung khong chi giéi han, & (cac)
thay thé axit amin, (cac) khuyét doan va/hodc (cac) cai xen. Cac cai bién trinh tur
dugc wu tién gém cac thay thé bao toan (vi du, duge gan nhin duong tinh sau

phép phan tich BLASTp).
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Tét hon 14, cac enzym thé bién di c6 d6 tuong d(“)ng trinh tu axit amin it
nhit 12 80% v6i MSB8 XynB cua Thermotoga maritima, tot hon nita 1a c6 dd
trong ddng trinh tur axit amin it nhat 12 90%, tham chi t6t hon nita 12 ¢ d6 tuong
déng trinh tu axit amin it nhit 12 95% hodc c6 dd tuong tu trinh ty axit amin it
nhét 12 90% v6i MSB8 XynB cua Thermotoga maritima, tot hon nita 1 it nhat 13
93%, 94%, 95%, thdm chi tdt hon nira 14 it nhit 12 98%.

Xylanaza tai tb hop co thé dugc biéu hién trong co thé vt chu thich hop bat
ky. Céc vat chu thich hgp cu thé gém vi khudn, men va ndm. Cac vat chi vi khuan
duoc wu tién gém cac ching Escherichia coli va Bacillus (subtilis, licheniformis,
amyloliquefaciens, megaterium...) hodc Streptomyces (coelicolor, lividans, ...)

Céc vat chii men duoc uu tién gdm céc ching Saccharomyces cerevisiae,
Pichia pastoris hodac Yarrowia lipolytica. Cac vét cht ndm duoc vu tién gdm céc
ching Aspergillus (nidulans, niger, ...), Penicillium va Trichoderma.

Céc xylanaza c6 thé con duge tao ra dudi dang thuc vat va/hodc hat bién
d6i gen biéu hién enzym twong tmg hodc tir dong vt bién ddi gen.

Xylanaza c6 thé dugc didu ché bang cach nudi ciy Thermotoga hoic ching
vi sinh tai t6 hop trong méi trudng thich hop cho su phat trién va su biéu hién cia
xylanaza. Tt hon 13, ching nay dugc nudi cdy trong cac binh bén men.

Sau khi nuoi céy, xylanaza co thé 1a duoc thu hoi dudi dang dich noi trén
bé mit nudi cdy hoic phﬁn chiét t& bao. Dich ndi trén bé mit hoic phén chiét té
bao tét hon 14 dugc tinh ché tiép dé tao ra ché phém d3 dugc ban tinh ché hoac da
duoc tinh ché. Cac phuong phép tinh ché thich hgp bao gbém, nhung khéng chi -
gi61 han, & cac phuong phép ly tdm, vi loc, siéu loc, két tua, sic Ky ...

Céc xylanaza c6 thé dugc tao ra duéi dang ché phdm 16ng hodc kho (dang
bot). Tét hon, néu cac ché phém long dugc lam 4n dinh bang cach thém mot thanh
phan thich hop nhu mubi (NaCl) hoic glyxerol. Céc ché phim bot ¢6 thé duoc tao

ra, vi du, sy phun hoic sdy déng lanh. C4c xylanaza c6 thé dugc bao.

Xac dinh hoat tinh enzym
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D3 biét mot vai phuong phap @ xic dinh hoat tinh enzym ciia cic
endoxylanaza trong cac ché phdm 16ng. Thich hop cu thé 1a phuong phép st dung
dic tinh cua cac endoxylanaza dé thiy phan xylan 1am nén. Phan tmg thuy phan
nay giai phong céac duéng khir gdy ra sy phat trién mau théng thudng béi phan
ung voéi axit dinitrosalixylic (DNS). Cuong ¢ mau ¢ 570nm ty 1€ thuin véi hoat
tinh xylanaza trong mAu, mién 12 ndng d6 chit nén théa dang (tirc 13, khong 16n
hon 10% thoai bién va/hodc ndng d6 bdo hoa clia chit nén dugc duy tri trong subt
thtr nghiém).

Mot DXU xylanaza dugc xéc dinh 1a luong enzym giai phong 1umol
duong khir (dudi dang duong lugng xyloza) trén phut tr dung dich 3% (trong
lwong:thé tich) xylan birchwood va trong 100mM chét dém xitrat-phosphat & do
pH 6 & 70°C. Phan tng duogc thuc hién trong 15 phit véi thé tich 0,8mL (0,7mL
chét nén + 0,1mL xylanaza da pha loang). Sau khi 0, phan g dugc két thic béi
viée bd sung ImL chit phan tng DNS (thanh phdn: NaOH 400mM, axit 3,5-
dinitrosalixylic 40mM, kali natri tartrat 1M). Sau d6, hdn hop nay dugc gitt &
95°C trong 15 phut, va sau d6 dugce 1am ngudi & 25°C trong 5 phit. Sau cung, dd
hép thu & 570nm duogc do so v6i ddi ching.

Dé danh gia hoat tinh xylanaza (DXU/ml) xét vé su tao dudng khir, dudong
cong chudn xyloza dugc tao ra bang xyloza thay cho ché phdm pha loing enzym.
T4t ca cac qua trinh @ chét nén va cac phép do sau d6 duge thuc hién ba 1an lip

lai.

Xac dinh d6 dn dinh nhiét va nhiét d6 hoat tinh t8i wu ciia endoxylanaza

Su phu thudc nhiét d§ cta hoat tinh xylanaza dugc phan tich bc:“mg mot bién
thé ctia phuong phap dudong khir axit axit dinitrosalixylic (DNS) d3 mo ta & trén.
Phuong phap DNS dugc thyuc hién hén hop enzym/chit nén dugc i trong bé diu &
nhiét d6 ndm trong khoang tir 20 dén 100°C. Céc théng sb khac ciia phuong phap
nay dugc giit nguyén khong dbi.

Do 6n dinh nhiét duoc kiém tra b'fmg cach u trude cac ché phém enzym

trong bé& & nhiét do ndm trong khoang tir 50 d&n 100°C. Cac miu dugc 14y sau 0,
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10, 30, 60 (va 90) phat va dugc 1am lanh trong bé da trong 10 phut. Hoat tinh ton

du dugc thir nghiém ba 14n Iap lai bang phuong phap duge mo ta & trén.

Thanh phan thirc in

Céc thirc 3n cho dong vét (bao gdm céc thire an @ chua) c6 thé chita cac loai
ngl cdc nhu lGa mi, lta mach, lta mach den, ngo, gao, laa mién, lia mi spenta, lua
mi lia mach den hodc yén mach hodc cac san pham phu ciia ngii c6¢ nhu cam lia
mi, rom lda mach, 181 ngo, yén mach xay, lia mi nghién, gluten lda mi, mam lua
hodc cam ngo, hodc cac nguyén li€u thuc vat khac nhu déu tuong hodc cac loai
dau khéc, hat cai diu, d4u lupin, dau Ha lan, bdt sin, mat dudng ct cai, bot khoai
tay, bot dau phong. Céc loai ngii cbe dugce vu tién gém lua mi, Ida mach va lua
mach den. |

Tét hon 14, thanh phan thirc 4n cho dong vit theo sang ché chura it nhét 14
mot protein thuc vat hodc nguén cép protein. Cac vi du vé protein thuc vét hodc
cac ngudn cap protein gdm dau twong, va cac loai ngii cdc nhu lia mach, ngd, yén
mach, gao, 1ta mach den, lua mién va lua mi.

C6 loi, néu thanh phén thirc 3n cho dong vét theo sang ché bao gdbm 0-80%
ngd; va’hodc 0-80% laa mién; va/hodc 0-70% laa mi; va/hodc 0-70% lta mach;
va/hodc 0-30% yén mach; va/hodc 0-40% bot ddu twong; va/hodc 0-10% bot ca;
va/hodc 0-20% whey.

C6 loi, néu thanh phén thirc an cho dong vat theo sang ché chira c4c thanh
phan thirc dn bd sung hodc cic chat phu gia nhu cac enzym, cic prebiotic, cic
probiotic, cac khoang chit va cac nguyén t6 vi lugng, cac vitamin va cac tién
vitamin, thuc vét, cc protein vi sinh hodc dong vat, cac axit amin, cac mubi va
cac chét tuong tu cua chuing, tinh bdt, cac xo, cac hydrat cacbon va duong hodc
chét 1am ngot, cac dau va céc bot kho dau, cac m& thuc vat hoic dong vat, cac
thubc nhudm va céc chit mau khéc, cac tac nhan nhii hoé va lam dn dinh, cac chét
lam ddc va céac tac nhan gel hda, cac chét két dinh, céc chét chéng dinh va céc chét

lam dong tu, céc chat bdo quan, c4c tdc nhan di€u chinh tinh axit, cic carotenoit va
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xanthophyll, ure va cdc din xuét cia nd, cic chat ting cudng kha ning tiéu hoa,
cac chit 1am &n dinh gut flora, cac cht khang cau tring va cac chit y hoc khéc.

Céc enzym bd sung dugc uu tién duge chon tir nhom gém cac phytaza, céac
amylaza, cac xenlulaza, glucanaza, cac proteaza, cic mannanaza, cic pectinaza,
cac hemixenlulaza va cic xylanaza kh4c (it dugc uu tién).

Cac khoang chat duoc wu tién duoc chon tir nhém gém cac mubi (cac
clorua, cac sulfat, cac florua, cac cacbonat, cac oxit, ...), canxi, phospho, magie,
kali, natri, mangan, k&m, niken, molybden, déng, sét, selen, coban va iot.

Céc vitamin duoc vu tién dugce chon tir nhém gém vitamin A, caroten, axit
ascorbic, vitamin D, D3, E, K, B1 thiamin, pyridoxin B6, biotin, cholin, axit folic,
niaxin, axit panthotenic, B2 riboflavin, xyanocobalamin, ...

Céc protein thich hop dugc chon tir nhém gém cac protein thuc vat, vi sinh
vat hodc dong vit.

Céc axit amin thich hop duogc chon tir nhém gdém metionin, Xystein, lysin,
threonin, tryptophan, isoleuxin, leuxin, valin, histidin, arginin, glyxin, serin,
phenylalanin, tyrosin, axit aspartic, axit glutamic, prolin.

Cac vi sinh vat thich hop bao gdm, nhung khéng chi giéi han, &
Aspergillus, Bacillus, Bifidobacterium, Enterococcus, Lactobacillus, Lactococcus,
Leuconostoc, Pediococcus, Saccharomyces, Streptococcus.

Céc chét phu gia khéc cé thé dugc st dung, va da dugc chi ra, vi du, trong
4n phdm: Community Register of Feed Additives pursuant to Regulation (EC)
N°1831/2003 - Appendixes 3a&4 - Annex: List of additives, and its updates.

Séan xuat thirc dn

Céc khiu phan thtrc an cho dong vat ¢6 thé duoc san xuit dudi dang thirc
an dang bot hon hop (khoéng dugc tao vién tron) hodc thirc dn dang di duogc tao
vién tron. Thong thudng, nguyén liéu thirc dn dd xay dugc tron va ham luong thdéa
dang ciia cc vitamin cht yéu va cac khoang chit dugc bd sung tity theo cac loai

dong vat dugce dé cap dén.
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Thanh phin theo sang ché c6 thé duoc bd sung dudi dang ché phdm enzym
ran hodc 10ng, hoic dudi dang chét phu gia thirc an, nhu hdn hop so ché.

Thanh ph?m rin thuong dugce bd sung trudc hodc trong bude tron; va thanh
phén 16ng thudong duge bd sung sau budc tao vién tron.

Tuy nhién, thanh phén enzym c6 tinh bén nhiét va c6 tinh chiu nhiét cing
¢6 thé dugc bd sung trude bude tao vién tron.

Liéu lugng xylanaza theo sang ché trong thirc an c6 thé duge t6i wu biang
cach st dung cac phwong phép thir nghiém va hiéu chinh nhu di biét trong linh
vuce k§ thuat nay. Céc xylanaza khéac nhau c6 thé c6 cac khoang lidu lwong tdi wu

khéc nhau.

Cac vi du thue hién sang ché

Vi du 1: Diéu ché cic endoxylanaza ctia Thermotoga

Tdch dong cdc vung xic tdc cua cdc xylanaza XynA va XynB tie Thermotoga
maritima

Trén co s& céac trinh tur d4 cong bd cia cic gen xynA ciua Thermotoga
(GenBank/sd truy cap GenPeptTM 746264) va xynB (GenBank/ sb truy cap
GenPeptTM AAD35164) toan b gen xynB va doan ADN tuong Urng vé1 ving xuc
tac ciia gen xynA (xynAANC) dugc khuéch dai bang k§ thuat PCR tir hé gen
ADN cua Thermotoga maritima MSB8 (DSM3109/ATCC43589) theo cac quy
trinh thong thudng.

Cac san phidm PCR dugc tach dong vao vat truyén pGEM-T Vector
SystemlI (Promega), bang cach sir dung phuong phép duge khuyén ding bsi nha
cung cip, va dugc st dung dé bién dbi cac té bao siéu kha bién E. coli DH5a®.
Viéc lua chon Xanh da tr(‘yi-tréng cho phép lua chon cac khuén lac tre‘ing mang
doan PCR. Céc ché phdm plasmit da tinh ché (Nucleospin plasmide, Macherey-
Nagel) duoc giai trinh ty trén may gidi trinh ty ALF DNA sequencer (Pharmacia
Biotech). Viéc gidi trinh tu cia doan dugc lﬁ“)ng vao dugc tién hanh b%mg cach s
dung cac doan mdi chung T7 va RP ciing nhu cic doan mdi twong g v&i cac

trinh tr ADN bén trong. C4c trinh tu da thu dugc 12 twong ddng véi cc trinh tu da
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cong bd (GenBank/sé truy cip genPept'™ Z46264 cho xynA va sb truy cép
AAD35164 cho xynB).

Doan ADN tuong ung v6i dan xuét ving xic tic cia the XynA modul
(XynAANC) va gen xynB diy du duoc tach dong phu vao vét truyén tich dong
pET 22b(+)(Novagen). Céc plasmit tai t6 hop thu duoc dugc bién doi trong cac té
bao E. coli BL21 (DE3) (Stratagene).

Nubi cdy cdc chimg tdi 16 hop va san xudt cde xylanaza XynAANC va XynB tir
Thermotoga maritima

15mL gidng nudi cdy so bd trong 5 gid (37°C) ciia cac té Béo E. coli BL21
(DE3) mang céac gen xylanaza dugc ly tdm véi mue 10000g trong 1 phut va vién
tron dugc treo ling lai trong 900mL nudc thit Terrific (12g/1 Bacto tryptone
(Difco), 24g/l phan chiét men (Difco), 4ml/l glyxerol, 12,54g/1 K,HPO,, 2,31g/l
KH,PO,) chira 200pg/ml ampixilin trong binh cau c6 1ic loai 3 lit. Cac gidng nuéi
cdy duge u & 37°C va 250 vong/phut cho dén khi do hip thu & 550nm nim trong
khoéang gitra 3 & 4 da dat dugc, khi d6 su biéu hién cia enzym dugc gy ra bang
ImM isopropyl-1-thio-f-galactopyranosit.

Sau khi @ trong 15 gir & 37°C, cac té bao dugc thu hoach bang cach ly tim
& 18000g trong 30 phut & 4°C, treo lung lai trong 50mM BICINE chira 10mM
NaCl, duoc ngit trong bd ngit té bao da 1am lanh truée (Constant System Ltd.,
Warwick, UK) & 28Kpsi va duge ly tim & 40000 g trong 30 phut. ADN nhiém sic
thé dwoc loai bé ra khéi cac ssanr phdm phén giai t& bao tho bang cach xtr Iy bang
0,2% protamin sulfat (Calbiochem) va ly tdm & 40000g trong 30 phut. Sau do, 25

don vi benzonaza (Merck, Darmstadt, Germany) dugc b sung vao dung dich nay.

Thu héi cde xylanaza tdi t6 hop XynAXNC va XynB

Cac ché phdm enzym cia XynAANC va cia XynB tir Thermotoga
maritima dugc biéu hién trong Escherichia coli dugc cd béng cach si€u loc bdi
viéc tai tudn hoan cic ché phdm léng nay trén mang UF polyethersulphone

Biomax (ngudng = 5 kDa) trén hé théng Proflux (Milipore). C4c dung dich enzym
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da c6 nay dugce loc trén hé théng loc vo tring, bao gdm vai budc cb ngudong khéc
nhau va cudi ciing 13 bd loc tuyét dbi (ngudng = 0,22uM) (Milipore).

Cac enzym léng d4 c6 nayduoc 1am khd biang cach sir dung hé thdng lam
kho kiéu ting s6i ProCell LabSystem (Glatt) trong d6 né dugc phun trén chit

mang (Ida mi bdt mi), tao ra ché phém enzym dang hat it bui.

Tinh ché cdc xylanaza tdi t6 hop XynAANC va XynB

XynAANC dugc tinh ché bang cach 4p dung phuong phéap ba bugc. Phin
chiét thd duogc tham tach 2500x dbi v6i chat dém séc ky (Tris-HCI 20mM, d6 pH
8,0) va dugc nap vao Q HP XK 16/20 (GE Healthcare), cot trao d6i anion manh
va duoc rira giai bang gradien tuyén tinh (0 - 1M NaCl). sau d6, ché phim da dugc
bén tinh ché nay dugc tham tach 2500x ddi v6i chit dém sic ky (Tris-HCI 20mM,
do pH 8,0) va duoc nap vao Sephacryl S-100 HR 120mL XK 16/70 (GE
Healthcare), 1a cot séc ky loai trir kich c&. Cac phan doan hoat tinh dugc gdp lai,
dugc thim tach 2500x dbi véi chat dém sic ky (Tris-HCI 20mM, d6 pH 8,0) va
dugc nap vao Mono-Q GL 5/50 (GE Healthcare), 13 ¢t trao ddi anion manh va
duogc rira giai bang gradien tuyén tinh (0-1M NaCl). Cac phan doan da tinh ché
duogc gop lai va do tinh khiét ctia chiing duoc kiém tra trén SDS-PAGE (Fig.2a).

XynB duoc tinh ché bang cach 4p dung phuwong phap hai budc. Phan 16n
cac protein vat chu dugce loai bd bdi viéc xt 1y nhiét ché phém enzym (30 phut &
75°C), tiép d6 ly tdm (12000 x g & 4°C). Dich ndi trén bé mit dugc thdm tach
2500x d6i v4i chét dém séc ky (Bis-Tris 20mM, d6 pH 6,2, dugc nap vao cot trao
ddi ion Q-Sepharoza FF (GE Healthcare) va dugc rira giai bang gradien tuyén tinh
(0-1M NaCl). Do thiéch khiét cua xylanaza tai t6 hop da duoc kiém tra trén SDS-
PAGE (Fig.2b).

Bdic td cde enzym tdi t6 hop
Hoat tinh xylanaza ctia xynAANC va xynB duoc xac dinh & cac nhiét do
khac nhau bing cach 4p dung cac diéu kién thir nghiém nhu da dugc mo ta. Céc

hoat tinh t6i da l4n luot 12 70°C va 90-95°C (Fig.3).
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D6 bén clia cac enzym tai tb hop duoc danh gia bang cach 4p dungquy trinh
nhu dugc md ta & trén. Cac két qua (Fig.4) da cho thdy ring XynAANC duy tri
30% hoat tinh ctia n6 sau khi u & 60°C trong 60 phit XynB giit nguyén 100% hoat
tinh cia n6 sau khi @ & 90°C trong 60 phut

Vi du 2: St dung céc xylanaza cta Thermotoga maritima (XynAANC va XynB)

trong thirc dn cho dong vit

Thu nghiém dugc thyc hién bang cach sir dung ga gid (Belgabroed) tréng
hodc méi. Tir 1 ngay téi 42 ngay tudi, ching duoc giir trong chudng nudi va cho
an thtrc an nudi ga thit thwong mai c6 bd sung hoic khong bd sung cac xylanaza
ngoai sinh. O 1 ngay tudi, cac dong vét nay (768 con ga - 384 con tréng/384 con
mai) dugc phan mot cach ngiu nhién trong 24 chudng (4 xir Iy x 2 gi6i tinh x 3 14n
1ap lai) v6i 32 con/chudng, 0,8m’/chudng. O 14 ngay tudi, cac dong vat nay duge
phan bd trong 48 chudng (4 xir Iy x 2 gidi tinh x 6 14n Lip lai) véi 16 con. Mdi
chudng duoc trang bi 2 voi udng nuéc va mot khay an. Nhiét do 1a 35°C khi bit
dau, va sau dé duoc giam 0,5°C mdi ngay; & ngay 22, nhiét d0 dugc duy tri &
22°C. Chu ky chiéu sang 14 23 gior 30 phiit chiéu sang va 30 phit téi cho giai doan
thir nhat va 18 gior chibu sang va 6 gior tdi cho giai doan thir hai. C4c con ga dugc
ching ngira phong chdng bénh toi ga Newcastle & ngay 1 (tai trai giéng) va phong
chéng bénh Gumboro + Newcastle & ngay 14 (thdng qua nuéc udng).

~ Bénxu ly duoc bao gdm trong thir nghiém nay. Khéu phan thirc #n trén co

s& laa mi (Bang 1), hoic 1a khong duge bd sung enzym (d6i ching), hodc 1a dugc

'bd sung vé6i luong twong dwong 500 DXU Thermotoga maritima XynAANC/kg
thirc an hodc véi lugng tuong duong 400 DXU Thermotoga maritima XynB/kg
thirc an hodc xylanaza ctia Bacillus subtilis (Belfeed™ B1100MP (E1606), endo-
1,4-beta-xylanaza c6 ban san ctia Beldem - 13 mot chi nhanh ctia Puratos, Groot-

Bijgaarden, Belgium) véi liéu lugng duoc khuyén cdo 1a 10 Ul/kg thirc an (d6i

ching duong).
Céc tac gia sang ché dd so sanh cic mitc d6 khac nhau cia dbi chimg

duong (cam Belfeed xylanaza thuong phim), nhu 50 Ulkg thirc #n va da thiy
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réng c4 hai thong s6 (BWG va FCR) déu dat muc can bang & 10 Ul/kg thurc an.

Do d6, cac tac gia sang ché da sir dung luong nay cho ddi chimg duong.

Cac enzym dugc bd sung vao thirc in duéi dang long (XynAANC va

XynB) hodc bot (Belfeed) duge dua vao hdn hop so ché truée khi tron né vao

khau phén an. Cac khdu phin an dugc cho cic dong vét 4n tity thich dudi dang bot

hén hop. Nudc ciing duge cho udng tur do.

Thé trong dugc ghi lai & ngay 1, ngdy 14 va ngay 42. Viéc cung cép thic 3n

dugc ghi lai va thie dn con lai trong khay dugc do ngay sau 14n can 2 va 3.

Muc tang can (BWG) va ty 1€ chuyén hoa thirc dn (FCR) dugc xac dinh

trong cac giai doan 1-14 ngdy, 14-42 ngay va 1-42 ngay tubi.

Bang 1
Thanh phén thirc an va ham lugng cia cac chat dinh dudng chinh.
Céc nguyén licu Ham lugng
Lia mi 57,20%
Bot dau tuong 18,73%
Dau tuong da xur ly nhiét 13,00%
M& dong vat 4,00%
Lua mi gluten 2,00%
Déu d4u tuong 0,467%
NaCl 0,250%
Biolys A 0,283%
DL-Metionin 0,233%
Threonin 0,083%
CaCO; 0,533%
Monocanxi Phosphat 0,933%
Natri bicacbonat 0,100%
Hbn hop so ché vitamin/khoang chat 1,500%
Hbn hop so ché Natuphos 0,500%
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Betacid GM 0,188%
Protein tho 20,50%
Chét béo thd 8,50%

Céc tro tho 6,00%

Xo tho 3,00%
Metionin 0,53%
Téng photpho 0,61%
Vitamin A 15100 Ul/kg
Vitamin D3 3000 Ul/kg
Vitamin E 30mg/kg
Phytaza (EC 3.1.3.8) E1600 500 FTU/kg

Céc két qua cua thr nghiém nay dugec trinh bay trong Bang 2 thé hién BWG

va FCR trung binh ctia cac ga gio trong hai giai doan.

Bang 2
BWG (g/con ga) FCR (g/g) FCR tiéu
_ chuén
1-14 14-42 1-42 1-14 14-42 1-42
ngay ngay ngay ngay ngay ngay
Péi chimg | 315,0 | 1638,0 | 1961.,4 1,394 1,819 1,691 1,737
Belfeed 330,4 | 1811,6 | 2146,2 1,368 1,728 1,626 1,587
XynAAN | 327,6 | 17892 | 21294 1,368 1,775 1,659 1,667
c i
XynB 319,2 | 18844 | 2205,0 1,361 1,720 1,624 1,562
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Ca su tang truéng 13n FCR déu da cai thién dbi véi cac khiu phéan in chira
XynAANC va XynB, ca sau 14 ngdy clia giai doan dau 14n sau tbng cong 42 ngay
clia giai doan vd béo. XynB thé hién tinh nang t6t hon so v&i XynAANC.

Vi du 3: Sir dung cic xylanaza cua Thermotoga maritina (XynB) trong thirc dn

cho dong vat

Thir nghiém dugc thue hién bang cach str dung ga giod (Belgabroed) tréng
hodc mai. Tir 1 ngay t6i 42 ngay tudi, ching dugc gitr trong chudng nudi va cho
an thte dn nudi ga thit thuong mai ¢6 bd sung hodc khong bd sung cac xylanaza
ngoai sinh. G 1 ngay tudi, cac dong vat nay (768 con ga - 384 con trong/384 con
mai) duoc phan mot cach ngiu nhién trong 24 chudng (4 xir Iy x 2 giéi tinh x 3 1an
lap lai) v6i 32 con/chudng, 0,8m’ /chudng. O 14 ngay tudi, cic dong vat nay duoc
phan bd trong 48 chudng (4 xir Iy x 2 gidi tinh x 6 1an l3p lai) v6i 16 con. Mdi
chuéng dugc trang bi 2 voi uéng nude va mot khay an. Nhiét d6 1a 35°C khi bat
dau, va saﬁ d6 duge giam 0,5°C mdi ngay; & ngay 22, nhiét do dugc duy tri &
22°C. Chu ky chiéu sang 13 23 gi& 30 phut chiéu sang va 30 phit t6i cho giai doan
thir nhét va 18 gio chiéu sang va 6.gid t6i cho giai doan thir hai. C4c con ga dugc
ching ngira phong chéng bénh toi ga Newcastle & ngay 1 (tai trai gidng) va phong
chéng bénh Gumboro + Newcastle & ngay 14 (thong qua nudc udng).

Bén xir Iy dugc bao gdm trong thir nghiém nay. Khau phan thirc an trén co
s lia mi (Bang 3), duoc bd sung hoic 1a v6i hrqng tuong duong 200 DXU
XynB/kg thic an hodc vdi lugng tuong duong 400 DXU XynB/kg thirc dn hoidc
thwong phdm xylanaza ndm Hostazym® X (Huvepharma; EC N°E1617) véi liéu
lugng dugc khuyén cdo 100ppm hodc Bacillus subtilis xylanaza (Belfeed™
B1100MP (E1606), endo-1,4-beta-xylanaza c6 ban sin ctia Beldem - 12 mot chi
nhanh ciia Puratos, Groot-Bijgaarden, Belgium) véi lidu lugng duge khuyén céo
10 Ul/kg thtrc n hodc 100ppm.

Céc enzym dugc bd sung vao thie an & dang bt duge dwa vao hdn hop so
ché trude khi tron né vao khau phan thirc an. Cac khau phéan an duge cho cac dong

vét an tiy thich dudi dang bot hdn hop. Nude ciing duge cho ubng t do.
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Céc thé trong dugc ghi lai & ngay 1, ngdy 14 va ngay 42. Viéc cung cép
thire an duoc ghi lai va thirc 3n con lai trong khay duoc do ngay sau 1an can 2 va 3

Mirc ting cin (BWG) va ty 1& chuyén héa thirc an (FCR) duoc xac dinh
trong cac giai doan 1-14 ngay, 14-42 ngay va 1-42 ngay tudi.

Bang 3

Thanh phan thtrc in va ham lugng cta cac chit dinh dudng chinh.
Céc nguyén licu Ham luong
Lta mi ' 58,19%
Bot dau tuong 20,16%
Dau trong da xtr Iy nhiét 10,00%
M5 dong vat T 4.00%
Ba cai 2,00%
Déu d4u tuong 1,133%
NaCl 0,233%
Biolys | | 0.283%
DL-Metionin ’ 0,233%
Threonin 0,083%
CaCO3 ' 0,500%
Monocanxi Phosphat 0,968%
Natri bicacbonat 0,134%
Hbn hop so ché vitamin/khoéng chit 1,500%
Hbn hop so ché Natuphos 0,500%
Cholin clorua 0,083%

Céc két qua cta thir nghiém nay dugc trinh bay trong Bang 4 thé hién BWG

va FCR trung binh cda cac ga gid trong hai giai doan.

Béang 4
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BWG (g/con ga) FCR (g/g) FCR tiéu

chuan

1-14 14-42 1-42 1-14 14-42 1-42
ngay ngay ngay ngay ngay ngay

Hostazyme 308,0 | 2004,8 | 2318.,4 1,492 | 1,787 | 1,714 1,604
Belfeed 315,0 | 2035,6 | 23394 1,462 | 1,727 | 1,660 1,537
XynB 200u | 347,2 | 2088,8 | 24528 1,344 | 1,720 | 1,615 1,460
XynB 400u | 334,6 | 2108,4 | 2469,6 1,342 | 1,708 | 1,611 1,454

Ca su tang truéng 13n FCR déu da cai thién ddi v6i cac khau phan an chira
cac enzym XynB, c4 sau 14 ngay cia giai doan ddu 14n sau tong cong 42 ngay cia
giai doan vd béo. XynB thé hién BWG va FCR t6t hon so véi cac thuong phim
xylanaza khac.
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YEU CAU BAO HO

Thirc dn cho ddng vat dugc chon tir nhom gbm thirc n U chua, thitc #n dang
hat va thirc n dang bdt hdn hop, thirc 4n cho dong vat ndy dugc bd sung
thanh phan chira xylanaza, trong d6 xylanaza nay 1a chiu nhiét d cao va bén
nhi¢t d6 cao, trong do su t8i uu nhiét do cua hoat tinh xylanolytic ¢ mat
trong thanh phan nay 13 16n hon 80°C, trong d6 trén 70% hoat tinh xylanolytic
¢6 mit trong thanh phan nay 14 chiu t6i 30 phut gia nhiét & 90°C va trong d6
ty s6 hoat tinh ciia hoat tinh xylanolytic c6 mit trong thanh phén nay & nhiét

d6 tbi wu va & 40°C 1 16n hon 10.

Thic an cho dong véat theo diém 1, trong d6 nhiét do tdi wu caa hoat tinh
xylanolytic ¢6 mit trong thanh phan nay 1a 16n hon 85°C, t6t hon 1a 16n hon
90°C.

Thitc in cho ddng vat theo diém 1 hoic 2, trong do ty s6 hoat tinh cia hoat
tinh xylanolytic ¢c6 mit trong thanh phan nay & nhiét do t6i wu va & 40°C 1a
16n hon 20.

Thirc an cho dong vat theo diém bat ky trong s cac diém néu trén, trong do6
hoat tinh xylanaza c6 mit trong thanh phan dugc do bang cach sir dung 3%
(trong luong:thé tich) xylan, t6t hon 1a st dung 3% (trong lwong:thé tich)

xylan birchwood, 1am nén.

Thirc an cho déng vat theo diém bat ky trong sb cac diém néu trén, trong d6

hoat tinh xylanaza c6 mat trong thanh phan duoc do sau 15 phiit phan Gng.
Thirc an cho dong vat theo diém bat ky trorig sd cac diém néu trén, trong do6
xylanaza chiu nhiét d§ cao va bén nhiét d6 cao c6 d6 tuong déng trén 80%

va/hodc @6 tuong tu trén 95% véi xylanaza dugce chon tir nhém g(‘”)m cac trinh
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tr  SEQID.NO:1, SEQ.ID.NO:2, SEQ.ID.NO:3, SEQ.ID.NO:#4,
SEQ.ID.NO:5, cac axit amin 21-332 cua trinh ty SEQ.ID.NO:1, cua trinh tu
SEQ.ID.NO:2, cua trinh ty SEQ.ID.NO:3, cta trinh tyr SEQ.ID.NO:4 va cua
trinh ty SEQ.ID.NO:5.

Thirc an cho dong vat theo diém bat ky trong s cac diém néu trén, trong d6
xylanaza chiu nhiét do cao va bén nhiét d6 cao c6 do tuong d(“)ﬂg trén 99% véi
xylanaza dugc chon tir nhom gbm céc trinh tu SEQ.ID.NO:1, SEQ.ID.NO:2,
SEQ.ID.NO:3, SEQ.ID.NO:4, SEQ.ID.NO:5, cac axit amin 21-332 cua trinh
tw SEQ.ID.NO:1, cta trinh tur SEQ.ID.NO:2, cua trinh tuy SEQ.ID.NO:3, cua
trinh tu SEQ.ID.NO:4 va cua trinh tu SEQ.ID.NO:5.

Thire an cho dong vat theo diém bat ky trong sb cac diém néu trén, trong d6
no bao gém tir 0,08 t6i 40mg/kg xylanaza chiu nhiét do cao va bén nhiét do

cao.

Thirc an cho dong vat theo diém bat ky trong sb cac diém néu trén, trong do6

no bao gﬁ”)m it nhét 12 50% (tinh theo khéi Iwong kho) nguyén lidu thuc vat.

Thic dn cho dong vat theo diém 9, trong d6 nguyén liéu thuc vat dugc chon
tr nhoém gf”)ln cac loai ngli cde, cac loai dau, mat dudng cu cai, bot khoai tay

va bot dau phdng.

Thirc an cho dong vat theo diém bat ky trong sb cac diém néu trén, trong d6
n6 bao gdm it nhét 1 5% (khéi luong kho) céc protein va/hoic it nhét 13 2%
(khéi lurong kho) chat béo.

Phuong phép san xuét thirc an cho dong vt theo diém bit ky trong sb cac

diém tir 1 t6i 11 bao gdm céc budc:

a) Iua chon thirc an chira hemixenluloza;
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b) bd sung thanh phan chita xylanaza chiu nhiét d6 cao va bén nhiét d6 cao,
trong d6 trén 70% hoat tinh xylanolytic c6 mat trong thanh phan nay 1a chiu
t61 30 phut gia nhiét thanh phin nay & 90°C, trong d6 su tdi wu nhiét d6 cta
hoat tinh xylanolytic c6 mit trong thanh phan nay 1a 1én hon 80°C, va trong
d6 ty sb hoat tinh ciia hoat tinh xylanolytic ¢c6 mit trong thanh phin nay &

nhiét @6 i uu va & 40°C 12 16n hon 10.
Phuong phap theo diém 12, trong d6 hoat tinh xylanaza c6 mit trong thanh
phin dugc do biang cach st dung 3% (trong luong:thé tich) xylan, tét hon 13

st dung 3% xylan birchwood, 1am nén.

Phuong phap theo diém 12 hoic 13, trong d6 hoat tinh Xylanaza c6 mit trong
thanh phan dugc do sau 15 phut phan tng.
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MKILPSVLILLLGCVPVEFSSONVSLRELAEKLNIYIGFAAINNFWSLSDAEKYMEVARR
EFNILTPENQMKWDTIHPERDRYNFTPAEKHVEFAEENDMIVHGHTLVWHNQLPGWITG
REWTKEELLNVLEDHIKTVVSHFKGRVKIWDVVNEAVSDSGTYRESVWYKTIGPEYIEK
AFRWAKEADPDAILIYNDYSIEEINAKSNEVYNMIKELKEKGVPVDGIGFQMHIDYRGL
NYDSFRRNLERFAKLGLOIYITEMDVRIPLSGSEEYYLKKQAEVCAKIFDICLDNPAVK
ATQFWGFTDKYSWVPGEFFKGYGKALLFDENYNPKPCYYAIKEVLEKKIEERK

FIG.1
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Danh muc trinh tu
<110> Puratos NV

<120> Thitc &n cho ddéng vat cé bd sung xylanaza va phong phdp san
xudt nod

<130> BPPura0052PC00
<160> 5

<170> PatentIn version 3.3

<210> 1
<211> 347
<212> PRT

<213> Thermotoga maritima

<220>

<221> MISC FEATURE

<222> (1)..(347)

<223> Chung MSB8; GeneBank AAD35164.1

<220>

<221> SIGNAL

<222> (1)..(20)

<223> Peptit tin hiéu du doan

<400> 1
Met Lys Ile Leu Pro Ser Val Leu Ile Leu Leu Leu Gly Cys Val Pro
1 5 10 15

Val Phe Ser Ser Gln Asn Val Ser Leu Arg Glu Leu Ala Glu Lys Leu
20 25 30

Asn Ile Tyr Ile Gly Phe Ala Ala Ile Asn Asn Phe Trp Ser Leu Ser
35 40 45

Asp Ala Glu Lys Tyr Met Glu Val Ala Arg Arg Glu Phe Asn Ile Leu
50 55 60

Thr Pro Glu Asn Gln Met Lys Trp Asp Thr Ile His Pro Glu Arg Asp
65 70 75 80

Arg Tyr Asn Phe Thr Pro Ala Glu Lys His Val Glu Phe Ala Glu Glu
85 90 95

Asn Asp Met Ile Val His Gly His Thr Leu Val Trp His Asn Gln Leu
100 105 110



Pro

Val

Val

145

Tyr

Lys

Tyr

Tyr

Ile

225

Phe

Ile

Tyr

Leu

Lys

305

Leu

Glu

Gly

Leu

130

Lys

Arg

Asn

Asn

210

Gly

Arg

Thr

Leu

Asp

290

Tyr

Phe

Val

Trp

115

Glu

Ile

Glu

Phe

Asp

195

Met

Phe

Arg

Glu

Lys

275

Asn

Ser

Asp

Leu

Ile

Asp

Trp

Ser

Arg

180

Ile

Gln

Asn

Met

260

Lys

Pro

Trp

Glu

Glu

Thr

His

Asp

Val

165

Trp

Lys

Met

Leu

245

Asp

Gln

Ala

Val

Asn

325

Lys

Gly

Ile

Val

150

Trp

Ala

Ile

Glu

His

230

Glu

Val

Ala

Val

Pro

310

Tyr

Lys

Arg

Lys

135

Val

Tyr

Lys

Glu

Leu

215

Ile

Arg

Arg

Glu

Lys

295

Gly

Asn

Ile

34843

Glu

120

Thr

Asn

Lys

Glu

Glu

200

Lys

Asp

Phe

Ile

Val

280

Ala

Phe

Pro

Glu

Trp

Val

Glu

Thr

Ala

185

Ile

Glu

Tyr

Ala

Pro

265

Cys

Ile

Phe

Lys

Glu

-35-

Thr

vVal

Ala

Ile

170

Asp

Asn

Lys

Arg

Lys

250

Leu

Ala

Gln

Lys

Pro

330

Arg

Lys

Ser

vVal

155

Gly

Pro

Ala

Gly

Gly

235

Leu

Ser

Lys

Phe

Gly

315

Cys

Lys

Glu

His

140

Ser

Pro

Asp

Lys

Val

220

Leu

Gly

Gly

Ile

Trp

300

Tyr

Tyr

Glu

125

Phe

Asp

Glu

Ala

Ser

205

Pro

Asn

Leu

Ser

Phe

285

Gly

Gly

Tyr

Leu

Lys

Ser

Tyr

Ile

190

Asn

Val

Tyr

Gln

Glu

270

Asp

Phe

Lys

Ala

Leu

Gly

Gly

Ile

175

Leu

Phe

Asp

Asp

Ile

255

Glu

Ile

Thr

Ala

Ile
335

Asn

Arg

Thr

160

Glu

Ile

Val

Gly

Ser

240

Tyr

Tyr

Cys

Asp

Leu

320

Lys



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

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

Met

Val

Asn

Asp

Thr

Arg

Asn

Pro

Val

Val
145

Lys

Phe

Ile

Pro

Tyr

Asn

Gly

Leu

130

Lys

2
3

47

PRT
Thermotoga sp.

340

Tin hiéu

(1)..(20)

MISC FEATURE
Chung RQ2;

34843

Peptit tin hiéu duy doan

2

Ile

Ser

Tyr

Glu

Glu

Asn

Met

Trp

115

Glu

Ile

Leu

Lys

Asn

Phe

Ile

100

Ile

Asp

Trp

Gly

Tyr

Gln

Thr

85

Val

Thr

His

Asp

Ser

Asn

Phe

Met

Met

70

Pro

His

Gly

Ile

Val
150

Val

val

Ala

Glu

55

Lys

Ala

Gly

Arg

Lys

135

Val

Leu

Ser

Ala
40

345

Leu
25

Ile

Val Ala

Trp Asp

Glu

His

Glu
120

Lys

Thr
105

Trp

Thr Val

Asn

-36-

Glu

GeneBank ACB09229.1

Leu
10

Arg
Asn
Arg
Thr
His
90

Leu
Thr

val

Ala

Lgu
Glu
Asn
Arg
Ile
75

val
Val
Lys

Ser

Val
155

Leu

Leu

Phe

Glu

60

His

Glu

Trp

Glu

His

140

Ser

Gly

Ala

Trp

45

Phe

Pro

His

Glu

125

Phe

Asp

Cys

Glu

30

Ser

Asn

Glu

Ala

Asn

110

Leu

Lys

Ser

Val

15

Lys

Leu

Ile

Arg

Glu

95

Gln

Leu

Gly

Gly

Pro

Leu

Ser

Leu

Asp

80

Glu

Leu

Asn

Arg

Thr
160



Tyr

Lys

Tyr

Tyr

Ile

225

Phe

Ile

Tyr

Leu

Lys

305

Leu

Glu

Arg

Ala

Asn

Asn

210

Gly

Arg

Thxr

Leu

Asp

290

Tyr

Phe

Val

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

<220>
<221>

Glu

Phe

Asp

195

Met

Phe

Arg

Glu

Lys

275

Asn

Ser

Asp

Leu

3
344
PRT

Ser

Arg

180

Tyr

Ile

Gln

Asn

Met

260

Lys

Pro

Trp

Glu

Glu
340

Ile

165

Trp

Ser

Lys

Met

Leu

245

Asp

Gln

Ala

Val

Asn

325

Lys

Trp

Ala

Ile

Glu

His

230

Glu

Val

Ala

val

Pro

310

Tyr

Lys

Tyr

Lys

Glu

Leu

215

Ile

Arg

Arg

Lys

295

Gly

Asn

Ile

34843

Lys

Glu

Glu

200

Lys

Asp

Phe

Ile

Val

280

Ala

Phe

Pro

Glu

Thermotoga naphtophila

D&u hiéu MISC

Thr

Ala

185

Ile

Glu

Tyr

Ala

Pro

265

Cys

Ile

Phe

Lys

Glu
345

-37-

Ile

170

Asp

Asn

Lys

Arg

Lys

250

Leu

Ala

Gln

Lys

Pro

330

Arg

Gly Pro

Pro Asp

Ala Lys

Gly Val
220

Gly Leu
235

Leu Gly

Ser Gly

Lys Ile

Phe Trp

300

Gly Tyr
315

Cys Tyr

Lys

Glu

Ala

Ser

205

Pro

Asn

Leu

Ser

Phe

Tyr

Ile
190

Asn

Val

Tyr

Gln

Glu

270

Asp

285

Gly

Gly

Tyr

Phe

Lys

Ala

Ile

175

Leu

Phe

Asp

Asp

Ile

255

Glu

Ile

Thr

Ala

Ile
335

Glu

Ile

Val

Gly

Ser

240

Tyr

Tyr

Cys

Asp

Leu

320

Lys



<222>
<223>

<220>
<221>
<222>
<223>

<400>

(1)..(344)

Chung RKU-10;

Tin hiéu

(1)..(20)

GeneBank ADAG66795.1

34843

Peptit tin hiéu duy doan

3

Met Lys Ile

1

Val
Asn
Asp
Thr
65

Arg
Asn
Pro
Val
Val
145

Tyr

Lys

Phe

Ile

Ala

50

His

Tyr

Gly

Gly

Leu

130

Lys

Arg

Ala

Ser

Tyr

35

Glu

Glu

Asn

Met

Trp

115

Glu

Ile

Glu

Phe

Leu

Ser

20

Ile

Lys

Asn

Phe

Ile

100

Leu

Asp

Trp

Ser

Arg
180

Pro

Gln

Gly

Tyr

Gln

Thr

Val

Thr

His

Asp

Val

165

Trp

Ser

Asn

Phe

Met

Met

70

Pro

His

Gly

Ile

val

150

Trp

Ala

vVal

vVal

Ala

Glu

55

Lys

Ala

Gly

Arg

Lys

135

Val

Tyr

Lys

Leu
Ser
Ala
40

Ile

Glu
His
Glu
120
Thr
Asn

Lys

Glu

Ile

Leu

25

Val

Ala

Asp

Lys

Thr

105

Trp

Val

Glu

Thr

Ala
185

-38-

Leu

10

Arg

Asn

Arg

Thr

His

90

Leu

Thr

Val

Ala

Ile

170

Asp

Leu

Glu

Asn

Arg

Ile

75

Val

Arg

Ser

Val

155

Gly

Pro

Leu

Leu

Phe

Glu

60

His

Glu

Trp

Glu

His

140

Ser

Pro

Asp

Ala

Trp

Phe

Pro

Phe

His

Glu

125

Phe

Asp

Glu

Ala

Glu
30

Ser

Asn

Ala

Asn

110

Leu

Lys

Ser

Tyr

Ile
190

Val

15

Lys

Leu

Ile

Arg

Glu

95

Gln

Leu

Gly

Gly

Ile

175

Leu

Pro

Leu

Pro

Leu

Asp

80

Glu

Leu

Asn

Arg

Thr

160

Glu

Ile



Tyr

Tyr

Ile

225

Phe

Ile

Tyr

Leu

Lys

305

Leu

Glu

Asn

Asn

210

Gly

Arg

Thr

Leu

Lys

290

Tyr

Phe

Val

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Asp

195

Met

Phe

Arg

Glu

Lys

275

Asn

Ser

Asp

Leu

4
346
PRT

Tyr

Ile

Gln

Asn

Met

260

Lys

Pro

Trp

Glu

Glu
340

Ser

Lys

Met

Leu

245

Asp

Gln

Ala

Val

Asn
325

Ile

Glu

His

230

Glu

Val

Ala

vVal

Pro

310

Tyr

Lys

Glu

Leu

215

Ile

Arg

Arg

Glu

Lys

295

Gly

Asn

Arg

34843

Glu

200

Lys

Asp

Phe

Ile

Val

280

Ala

Phe

Pro

Lys

Thermotoga neapolitana

D&u hiéu MISC
(1)..(346)
GeneBank CAA90235.1

Tin hiéu

(1) ..(20)

Peptit tin hiéu du doén

4

Ile

Glu

His

Ala

Pro

265

Cys

Ile

Phe

Lys

-30-

Asn

Lys

Arg

Glu

250

Leu

Ala

Gln

Lys

Pro
330

Ala

Gly

Gly

235

Leu

Ser

Lys

Phe

Gly

315

Cys

Lys

Val

220

Leu

Gly

Gly

Ile

Trp

300

Tyr

Tyr

Ser

205

Pro

Asn

Leu

Ser

Phe

285

Gly

Gly

Tyr

Asn

Val

Tyr

Gln

Glu

270

Glu

Phe

Lys

Ala

Phe

Asp

Asp

Ile

255

Glu

Ile

Thr

Ala

Ile
335

Val

Gly

Ser

240

Tyr

Tyr

Cys

Asp

Leu

320

Lys



Met

Ser

Asn

Asp

Thr

65

Arg

Asn

Pro

Ile

Val

145

Tyr

Lys

Tyr

Tyr

Ile
225

Lys

Phe

Ile

Ala

50

Pro

Tyr

Asp

Gly

Leu

130

Lys

Arg

Ala

Asn

Asn

210

Gly

Gly

Gly

His

35

Glu

Gly

Asn

Met

Trp

115

Glu

Ile

Glu

Leu

Asp

195

Met

Phe

Leu

Ser

20

Ile

Lys

Asn

Phe

Ile

100

Leu

Asp

Trp

Ser

Ile

180

Tyr

Ile

Gln

Pro

Gln

Gly

Tyr

Gln

Glu

85

Val

Thr

His

Asp

Ile

165

Trp

Asn

Lys

Met

Ala

Asp

Phe

Met

Met

70

Pro

Val

Val

150

Trp

Ala

Ile

Asn

His
230

Leu

Val

Ala

Glu

55

Lys

Ala

Gly

Gln

Lys

135

Val

Tyr

Lys

Glu

Leu

215

Ile

34843

Leu

Pro

Ala

40

Val

Trp

Glu

His

Glu

120

Thr

Asn

Arg

Glu

Glu

200

Arg

Asp

Leu

Leu

25

Gly

Ala

Asp

Lys

Thr

105

Trp

Val

Glu

Thr

Ala

185

Ile

Glu

Tyr

-40-

Leu

10

Arg

Asn

Lys

Thr

His

90

Leu

Ser

Val

Ala

Ile

170

Asp

Asn

Lys

Arg

Leu

Val

Asn

Arg

Ile

75

Val

vVal

Lys

Ser

Val

155

Gly

Pro

Ala

Gly

Gly
235

Ile

Leu

Phe

Glu

60

His

Glu

Trp

Glu

His

140

Ser

Pro

Asp

Lys

vVal

220

Ile

Gly

Ala

Trp

45

Phe

Pro

Phe

His

Glu

125

Phe

Asp

Glu

Ala

Ser

205

Pro

Asn

Glu

30

Ser

Asn

Glu

Ala

Asn

110

Leu

Arg

Ser

Tyr

Ile

190

Asn

Ile

Tyr

Val

15

Lys

Leu

Ile

Arg

Leu

95

Gln

Leu

Gly

Gly

Ile

175

Leu

Phe

Asp

Glu

Ser

Leu

Pro

Leu

Asn

80

Lys

Leu

Asn

Arg

Thr

160

Glu

Ile

Val

Gly

Ser
240



Phe

Ile

Tyr

Leu

Lys

305

Ile

Glu

Lys

Thr

Leu

Asp

290

Tyr

Phe

Leu

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Lys

Glu

Lys

275

Asn

Ser

Asp

Met

5
346
PRT

Thermotoga sp.

D&u hiéu MISC

Asn

Met

260

Lys

Pro

Trp

Glu

Glu
340

Leu

245

Asp

Gln

Ala

Val

Asn

325

Glu

(1) ..(346)
GeneBank AAA9091i3.1

Tin hiéu

(1) ..(20)

Glu

Arg

Ala

Val

Pro

310

Tyr

Lys

Arg

Gly

Glu

Arg
295

Gly E

Asn

Leu

34843

Phe

Phe

Val

280

Ala

Pro

Lys

Peptit tin hiéu du doéan

5

‘Ala

Pro

265

Tyr

Ile

Phe

Lys

Glu
345

Glu

250

Leu

Arg

Gln

Lys

Pro

330

Arg

strain FjSS3-B.1

Leu

Arg

Phe T

Gly
315

Gly

Ile

Tyr

Leu

Ser

Phe

285

Gly

Gly

Phe

Gln

Val

270

Glu

Phe

Lys

Ala

Ile

255

Gly

Ile

Thr

Ala

Ile
335

Tyr

Tyr

Cys

Asp

Leu

320

Arg

Met Lys Gly Leu Pro Ala Leu Leu Leu Leu Leu Ile Gly Cys Val Ser

1

5

10

15

Ser Phe Gly Ser Gln Asp Val Pro Leu Arg Val Leu Ala Glu Lys Leu

20

25

30

Asn Ile His Ile Gly Phe Ala Ala Gly Asn Asn Phe Trp Ser Leu Pro

35

40

-41-

45



Asp

Thr

65

Arg

Asn

Pro

Ile

Val

145

Tyr

Lys

Tyr

Tyr

Ile

225

Phe

Ile

Ala

50

Pro

Tyr

Asp

Gly

Leu

130

Lys

Arg

Ala

Asn

Asn

210

Gly

Lys

Thr

Glu

Glu

Asn

Met

Trp

115

Glu

Ile

Glu

Phe

Asp

195

Met

Phe

Lys

Glu

Lys

Asn

Phe

Ile

100

Leu

Asp

Trp

Ser

Ile

180

Tyr

Ile

Gln

Asn

Met
260

Tyr

Gln

Glu

85

Val

Thr

His

Asp

Ile

165

Trp

Ser

Lys

Met

Leu

245

Asp

Met

Met

70

Pro

His

Gly

Val

vVal
150

Trp

Ala

Ile

Asn

His

230

Glu

Val

Glu

55

Lys

Ala

Gly

Gln

Lys

135

Val

Tyr

Arg

Glu

Leu

215

Ile

Arg

Arg

34843

Val

Trp

Glu

His

Glu

120

Thr

Asn

Lys

Glu

Glu

200

Lys

Asp

Phe

Ile

Ala

Asp

Lys

Thr

105

Trp

Val

Glu

Thr

Ala

185

Ile

Glu

Tyr

Ala

Pro
265

-42-

Lys

Thr

His

90

Leu

Ser

Val

Ala

Ile

170

Asp

Asn

Lys

Arg

Glu

250

Leu

Arg

Ile

75

Val

Val

Lys

Ser

vVal

155

Gly

Pro

Ala

Gly

Gly

235

Leu

Gly

Glu

60

His

Glu

Trp

Glu

His

140

Ser

Pro

Asp

Lys

Val

220

Leu

Gly

Gly

Phe

Pro

Phe

His

Glu

125

Phe

Asp

Glu

Ala

Ser

205

Pro

Asn

Leu

Ser

Asn

Glu

Ala

Asn

110

Leu

Arg

Ser

Tyr

vVal

1390

Asn

Ile

Tyr

Gln

Glu
270

Ile

Arg

Leu

95

Gln

Leu

Gly

Ile

175

Leu

Phe

Asp

Glu

Ile

255

Glu

Leu

Asn

80

Lys

Leu

Asn

Arg

Thr

160

Glu

Ile

Val

Gly

Ser

240

Tyr

Tyr



Tyr

Leu

Lys

305

Ile

Glu

Leu

Asp

290

Tyr

Phe

Leu

Lys

275

Asn

Ser

Asp

Met

Lys

Pro

Trp

Glu

Glu
340

Gln

Ala

Val

Asn

325

Glu

Ala

val

Pro

310

Tyr

Lys

Arg

295

Gly

Asn

Leu

34843

Val Tyr
280

Ala Ile
Phe Phe

Pro Lys

Lys Glu
345

Arg Arg

Gln Phe

Lys Gly
315

Pro Cys
330

Arg

Ile

Trp

300

Tyr

Tyr

Phe Glu

285

Gly Phe

Gly Lys

Phe Ala

Ile

Thr

Ala

Ile
335

Cys

Asp

Leu

320

Arg





