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T6M TAT 

Keratinase (KER) thugc nhdm protease kidm c6 the ihuy phan casein, elastin va keratin nen dugc iing 
dung frong lay long cua nganh cong nghiep da, Uong xu ly rac thai b4ng phuong phap sinh hpc. Cac chiing vi 
khuan co khi nang long hgp m?nh keralinase dugc ke den nh6m vi khuin thugc chi Bacillus, Dermalophd, 
Thermoanaerobacler, Chryseohaclerium. Ftavol>acierium vi Vibrio. Trong nhom vi khuin Bacillus nhihig 
chiing cd khi nang tong hgp keratinase gdm cd B lichemformis, B. subliiis. B pumilus . Chimg B. 
licheniformis DS23 dugc phan l^p d Dd Son. Hai Phong c6 kha nSng sinh keralinase cao Gen ma hoa fter da 
dugc tich dong vi giii trinh ig chua 1140 nucleotide ma hoa cho 379 amino acid. Kdt qui so sinh frinh t\f 
amino acid suy dien vdi trinh ty amino acid tuong tg lir cic chimg B. lichemformis khac cho thay dp tuong 
dong cao (99%). Doan gen da dugc chuyen vao vector bidu hien pET 22b (+) va bien nap thinh cong vio te 
bao E. coll BL21 (DE3). Dieu ki?n thich hgp cho bieu hien protein d d^ng h6a tan la. nhiet dp 30"C, ndng dp 
IPTG cam iing li 0,4 mM klu ODhUdnm la 0,6, thdi gian ihu hoi sau 4,0 h cam iing va protem tai to hgp thu dugc 
CO khdi lugng phan tu khoang 28 kDa. 

Tir khda: Bacdlus licheniformis, bieu hi^n, keratinase, pro\ e laem. tdch d 

MO DAU 

Mpt frong nhirng ngudn rac thai gay ra d nhiem 
mdi frudng ciia nganh che bien thyc pham la long 
gia siic v i gia cam. Long vdi thinh phan hem 90% 
protein vdi chu yeu l i keratin, hgp chit nay kha khd 
phan huy, tuy nhien vdi ham lugng protein cao 
chiing cd the dugc sir dyng lam thiic an bd sung cho 
dpng vat, lam nguyen lieu thd cho cac nganh cdng 
nghiep khac (William et ai, 1991). Dk sii dyng long 
lam ngudn thirc an cho dpng vat, qu i frinh che bien 
bao gdm bd sung hda chat, gia nhiet, lo^i bd tap chat 
cudi ciing thu dupe protein v i cic acid amin dd hap 
thu. Tuy nhien viec gia nhiet frong qua trinh che bien 
dd din ddn bidn tinh protein, giim chit lugng thiic 
an, ddng thdi cdn phit thii ra c ic hpp chat gay d 
nhilm khic. Sii dyng keratinase (KER) dd thiiy phan 
keratin thanh acid amin vi protein de hap thy khdng 
lim bidn tinh protein, han che viec gia nhidt dim bio 
chit lugng ciia sin phim, ngoai ra lai ri t than thien 
vdi mdi trudng l i mpt xu hudng tit ydu (Xu et ai, 
2009; Swetlana, Jain, 2010). 

Keratinase thupc nhdm protease kiem, phan cat 
cac lien kdt peptide nam ben frong chudi 
polypeptide, day la nhdm enzyme dac bipt cd the 
thiiy phan dupe casein, elastin, keratin v i dupe img 
dung nhidu frong cdng nghidp da v i xii ly r ic thai 
bing phuong phap sinh hpc ciia nginh nong nghigp 

(Lin el al., 1992; Swetlana, Jain, 2010). Cic chimg 
vi khuan cd kha nang tdng hgp manh keratinase gom 
cd nhdm vi khuan nhu Bacillus (Manczinger el ai, 
2003; Zerdani et ai. 2004, Suntomsuk el al, 2005; 
Swetlana, Jain, 2010), Dermatophilus congolensis 
(Hashemi, Da vies, 2004) Thermoanaerobacler 
(Riessen, 2001), Chryseohaclerium (Riffel et ai, 
2003), Flavobaclenum (Riffel, Brandelli, 2002; Nam 
el ai, 2002) and Vibrio (Sangali, Brandelli, 2000). 
Chiing B. licheniformis PWD-I cd kha nang sinh 
keratinase manh dupe phan lap tir qua trinh phan hiiy 
long, gen ma hda ker tu chung da dupe nghien cim 
tich ddng, bieu hien fren E. coli (Williams el ai, 
1991;Chenge/a/. , 1995; Line/a/ . . 1999). 

B. licheniformis DS23 dugc phan laj) tu bai ric 
Dd Son cd kha nang phan huy Idng gia cam rat hieu 
qui. Chiing tdi da nghien cim tach ddng va bieu hien 
gen ma hda keratinase ciia chiing niy fren E. coli, 
nhim muc dich tao ra cac che pham ung dung frong 
cdng nghiep da va chat l iy nia. 

NGUYE^f LIEU VA PHUONG PHAP 

Chung gidng vi sinh v3t, vector va vat lieu khac 

Chiing B licheniformis DS23 cd hoat tinh 
keratinase dugc phan lap tix Dd Son, Hii Phdng 
frong nghien cim nay da dupe dang ky fruih ty 16S 
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rRNA tren ngan hing co sd dir lii;ii GenBank mi so 
fruy c^p GU004539. Cac chung E. coh BL21(I)['.3). 
XLl-btuc nhgn tir Phdng thi nghidm Genomics, 
Khoa Vl sinh viii hpc, Truimg Dyi hpc qudc gia 
Kyungpook, Hin Qudc. Vector tich ddng pCR'̂ '2 I, 
vector bidu hi^n pET22b (+), kit tinh sgch sin phim 
PCR. kit tich plasmid ciiu hing Invitrogen. CVic hda 
chii, enzyme gidi hgn. dung nidi su dyng cua hang 
Sigma. Merck, Invitrogen, 

Thidt kd mdi vi khuech dai gen ker 

Dya vao frinh ty tuong dong ciui gen ker tir cic 
chiing B. liclienifonnis khic nhau ircn co sd dii lidu 
GenBank (hup //www ncbi nlm.nih-nov) kcl hpp vdi 
chuong frinh Clustal W (http://www. ebi, ac, uk/ 
Tools^cluslalw2/index,html) vi Clone Manager (Sci-
Ed Software, Ver, 8.0, NC, USA) dd ihict kc cac 
dogn mdi dgc hidu nham khuech dgi loan bp gen ker 
lir bp ba ma khdi diu ATG ddn hcl bp ba ma kdt thuc 
(stop codon) ciia gen. Phin img PCR dupe thyc hipn 
frong hdn hgp bao gdm: mdi xudi kcr-Fl (5'-
TCCATGGATGATGAGGAAAAAGAGTTTTGGC 
-3'): 1,0 \xl (10 pmol); mdi ngugc ker-Rl (5'-
TGG ATCCTTATTG AGCGGC AGCTTCG-3'' 1,0 
yl (10 pmol); ddm phin iing (lOX): 2,0 fil; MgCl2 
(50 mM): 0,6 ul; Hdn hgp cic deoxyribonucleotide 
friphosphate (10 mM). 0,4 y l ; nude cit: 9,8 yl. Phin 
rnig PCR dugc thyc hign theo chu trinh nhidt: 94''C 
frong 5 phut, 30 chu trinh (94''C frong 60 giay, 5 3 ^ 
frong 45 giay; 72''C frong 90 giay), 7 2 ^ frong 10 
phiit rdi giir mau d 4''C. Sin pham cua phin img 
PCR dupe kiem tra bang dien di fren gel agarose I %, 
tinh sgch bing kit PureLink^" - DNA Purification 
(Invifrogai). 

Tach dong phan tich trinh ty gen ker 

Gen ker cd kich thudc 1,2 kb khudch dgi tir 
DNA ciia chiing B. lichemformis DS 23 bing phan 
dng PCR dugc tinh sgch bing kit PureLink™ -
DNA Purification (hivitrogen). Sin phim PCR tinh 
sgch dugc gin vio vector pCR®2.1 (TA cloning Kit, 
Invitrogen) theo hudng dan sit dyng ciia nhi sin 
xuat. Toin bp sin pham phin img dugc bidn ngp vio 
td bio kha bidn E. coil XLl-blue rdi nudi cay fren 
dia thgch (LB) cd bd sung ampicillin ndng dp 100 
yg/ml. Vector tach ddng pCR2.1 ::ker dugc tich khdi 
te bao E. coli bing kit PureLink™ - Plasmid 
Exfraction (hivifrogen). Vector da gin gen ker dupe 
xu ly bang enzyme hgn chd EcoRl va bing hai 
enzyme Ncol va SamHI, kidm fra fren gel agarose 
1%, (Sambrook et ai, 1989), Trinh ty nucleotide cua 
doan gen ker fren vector tich ddng pCR®2.1 dupe 

xic djnh trSn miy dgc trinh ty ty dgng ABI 
PR1SM'"3I00-Avanl Genetic Analyzer fApplied 
Biosystems, Foster City, CA, USA) su dyng cgp mdi 
M13-F vi M13-R. Kel qui dpc trinh ty gen hai chî u 
dugc kidm tra bing phan mem phan tich DNA STAR 
(Lascrgcnc Inc., Madison, Wl, USA), so sinh vdi 
cic gen lucmg img ding k;y' tren ngan hing dii lî u co 
so dir lidu GenBank bing cdng cy BLAST fren 
NCBI (www.ncbi.nlm.nih.pov). Trinh ty nucleotide 
ciia gen ker dugc djch sang frinh ty amino acid bing 
cdng cy translate iren hiip,//www.expasv.ch. Trinb 
ty ammo acid dupe phin tich vi so sinh vdi frinh tu 
amino acid ciia cic protein tuong img bing cdngc^ 
Clustal-X (version 1.83), vfi ciy phan logi bing phin 
mem TrceView. 

Di$n di protein tren SDS-PAGE 

Didn di protein dupe tien hinh co bin theo 
Laemmli (1970) frdn bp didn di chuan ciia hang Bio
Rad. Djnh lugng protein dugc xac djnh so bp bing 
miy VersaDoc Imaging system Model 4000 (Bio
Rad, USA) dya tren ham lupn^ prolein chuan va 
dupe phan tich bing phan mem Quantity One, 
Version 4.6.1 (Bio-Rad, USA). 

KET QUA VA THAO LUAN 

Nhin ddng doan gen ma hda keralinase 

Bang phuong phap PCR sir dyng cgp mdi dac 
hidu ker-Fl vi ker-Rl dupe thidt ke dya fren frinh tu 
gen ma hda cho keratinase cua nhdm vi khuan B 
licheniformis. Theo tinh loin ly thuydt dogn gen ma 
hda keratinase se cd kich thudc khoing 1,2 kb (Hinh 
1 A, gidng 2). Ket qui cho thiy da khudch dgi thanh 
cdng gen ker theo chu frinh nhiet da md ti d i^in 
phuong phap. Sin pham PCR fren gel agarose 1% la 
mpt bing d$c hipu, c6 kich thudc khoing 1,2 kp 
dimg nhu kich thudc mong dpi. 

Sin pham ciia phan img PCR dupe tinh sgch va 
gin vio vector pCR®2.1, bidn ngp vio td bio kha 
bidn E. coli XLl-blue. Plasmid pCR*2.1::Aerdugi: 
xir ly vdi hai enzyme Ncol + SamHI va mgt enzyme 
hgn chd EcoRl. Ket qui dien di kidm fra cho thiy, co 
3 bing DNA ro ndt cd kich thudc tuong iing 0,55 kb 
vi 0,6 kb vi 3,9 kb fren gel agarose. Bang DNA 3,9 
kb thd hidn cho vector pCR®2.I, bang 0.55 kb viO,fi 
kb the hipn cho dogn gen ker. Do frong frinh tu 
nucleotide ciia gen ker cd vj fri cit cua enzyme 
EcoRl tai vi fri 600 nen khi xii ly pCR®2.1::ferv6i 
£'coRI se tao ra 3 bang (Hinh IB, gidng 4). 

http://www
http://www.ncbi.nlm.nih.pov
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t 
Hinh 1. A. S i n ph im PCR tr6n gel agarose 1 % 1 ' Thang DNA chu in , 2 . S i n ph im cua phSn irng PCR khudch dgi gen ket 
li> DNA tdng s6 cua chung B. licheniformis DS23. B. S i n ph im o i l vector pCR2 1 ker b ing enzyme EcoRI 3, Thang DNA 
chuin; 4 Vector pCR2.1.:kerdugc c i t b i t enzyme EcoRI. 

Phan tich trinh ty gen ker tir B. licheniformis 
DS23 

Vdi ket qua dpc tiinh tu theo hai chieu ciia gen 
ker khudch dgi tir DNA cua B.licheniformis DS23 
khi phan tich toan bp gen ker tix mi khdi dau ATG 
tdi ma ket thiic TAG cd chieu dii 1140 bp mi hda 
cho protein gdm 379 amino acid vi frinh ty da dupe 
ding ki fren GenBank vdi mi sd fruy cap 
HM154527, trinh ty ciia cac amino acid tuong img 
ciia gen ker cd mi sd truy cap ADKl 1044. Ket qua 
khi so sinh frinh ty gai ker khuech dai tir DNA ciia 
chiing vi khuan B.licheniformis DS23 vdi cic gen 
ker khudch dai tir DNA ciia cic chiing 
B.licheniformis khic cho thiy dp tuong ddng cao 
frong frmh ty nucleotide (97- 99%). Dac biet trinh ty 

nucleotide ciia gen ker frong nghien cim cho dd 
tuong ddng gan 99,04 va 99,21% so vdi frinh ty cua 
gen ker frrong img cd ma so truy cap AY940167 va 
QG339614. 

K6t qui so sanh dp tuong dong frong frinh ty 
amino acid cac KER tir cac chiing B licheniformis khic 
nhau cho thiy cd su khic biet, my nhien van cd dg 
tuong ddng cao (>98%). Dua vao cay phit sinh chiing 
loai cho thiy KER hi chiing B. licheniformis DS23 cd 
dp tuong ddng cao ve trinh ty amino acid vdi KER tit 
B.licheniformis cd ma sd truy cap AF282893_1 li 
99,74% cdn 3 frinh tu dupe chgn (ACA9799I, 
AAY82466 va ABU68339) khi so sanh ddu cd sy 
tuong ddng acid amin la la 98,42% (Hinh 2). 

r ^ 
-•ACAS7991 

0.007 

Hinh 2. C i y so s inh sg tuong ddng trinh t y amino acid suy diSn tif trinh tg nucleotide ciia gen fcer tCr chung S, licheniformis 
DS23 (ma s6 ADK11044 trSn GenBank) vdi c i c trinh tg kh ic tg c i c chOng B. licheniformis (ten cua trinh tg ammo acid 
dugc ghi b ing s6 dSng ky tren GenBank). G i i trj bootstrap thd hi#n nhu l i ij l§ ph in t r im 

Thidt ke vector bilu hien KER trong E. coli 

Gen ker di dugc tich ddng ciia chiing B. 
licheniformis DS23 ma hda KER gdm 379 amino 

acid vi cd dd tuong ddng cao so vdi frinh ty ciia 
KER tir cac chiing B. licheniformis khic. Ket qui 
ciia phin ling PCR khudch dai da dugc thyc hi?n tdt, 
khdng bi iSi vi mit nucleotide frong qui frinh nhin. 
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Dogn gen ker sau dd dugc ciii klun vector lich ddng 
bing hai enzyme hgn chd Ncol vi BaiiilW vi gin 
vio vector bidu hifn pi- r-22b( t) a li;ii vj tri cit 
tuong uTiij de tgo vector bicu higi trong I: coli. Sau 
khi chuyen vio chiing E. coli XLl-bluc vi tich 
plasmid dc kiem fra, \cclor bidu hidn pET-22b-A('r 
dugc chuyen vio chung E. coli HI 2l(i)i'-^) Kel qu i 
kidm tra plasmid tach lir lc bio E coli BL21(DE3) 
da xu ly vdi Ntol v;i BamVll cho cic dogn DNA 
mong muon gdm dogn gen ker dugc ghdp noi v i 
vector gdc pi r-22b(+) cd kich ihudc Ian lupt l i 1,2 
kb vi 5.5 kb, Dn v(iy vector bieu hipn da dirge thidt 
kc diing nhu mong dgi v i chiing ^. coli ii! 21(1)1'?) 
da dung hpp dupe vector ireii 

Kcl qu i tren hinh 4 cho thiy, chiing E. coli 
BL2I(DE3) [pET-22b-Aef] sc khdng bidu hi?n 
piolciii KER lii to hgp frong dieu kidn khnig c ^ 
inig Khi cim img IPTG thi protein KER tii id hijp 
nhgn thiy rd vi cd khdi lagng phan tir la 28 kDa tr&i 
gidng I. Khoi lugng phin tu protein niy Idn hon so 
vdi nghidn ciiu ciia Jiang vi ddng t ic gii cdng b6 
nim 2007 l i 25 kDa vi cua Hsin vi ddng tic gii U 
25 kDa, Tuy nhign protein KER tii td hgp frong 
nghidn curu Jiang vi dong t ic g i i cd ngudn gdc gen 
ker dimg dd bidu hipn dupe tach tir xg khuin 
Slreptomyces fradiae v i Hsin vi ddng t ic gii cd gen 
ker dupe lich ra tir P.seudomonas aeruginosa. Khdi 
lugng phan tir protein tii id hgp nhgn dugc hrong 
duong vdi khdi lugng phan tir kertinase ciia chimg 
B licheniformis trcnig nghien ciiu ciia Lin vi ddng tic 
gia cdng bd n im 1992, Sy khic nhau ve ngudn gdc 
SC dan ddn qui trinh bidu hign protein cd nhiing didm 
khdng tuong ddng nhau ve kich thudc cung nhu kha 
ning ihiiy phan vdi timg co chat dieu nay da dtr^ 
chung minh qua cac nghien ciiu frdn. 

Kinh 3. San phim ci t pET-22b-*cer bing Wcol v i SamHI 4: 
Thang DNA chuan; 5 pET-22b-/ter dugc ci t bdi Wcol v i 
BamHl. 

Bieu hien KER t i i td h^p trong E coli 

De bieu hien protein KER tii td hpp d dgng 
prolein hda tan va cd hogt tinh, chimg E coli 
BL21(DE3) [pET-22b-Ae/'] dugc nudi ciy d cac didu 
kipn khic nhau bang each thay ddi c ic thdng sd vd 
dp thdng khi, nhi^t dp nudi cay, thdi gian cam iing 
IPTG, ndng dp IPTG thich hpp vi thdi gian thu te 
bio sau khi cim img. Trong mpt sd frudng hpp, 
protem KER tai id hgp nhgn dugc cd dgng khong 
hda tan mgt phan khi kiem fra bing dipn di protein 
frdn gel SDS-PAGE. Qua cic kdt qui nghien cuu, 
chung E. coii BL21(DE3) [pET-22b-/:er] da bidu 
hien mdt lugng Idn protein KER hda tan khi nudi d 
3 0 ^ , gii fri ODeoonm dat 0,6 don vi thi cam iing bing 
IPTG, ndng dp IPTG cudi ciing la 0,4 mM vi se thu 
hdi sau 4,0 h cam img. 

Hlnh 4, Protein tdng sd trSn gel polyacrylamide. M: Thang 
protein chuin cua hang Fermentas: 1 vd 3: Protein hoi 
lan/khang h6a tan cua chung E coli BL21(DE3)[pET-22b-
kei\ cim irng IPTG ndng dO cudi 0.2niM; 2 v i 4 Prolein hoi 
lanflthflng hda tan cua chung E. coli BL21 (DE3)[pET-22b-
ket] khOng c im ung 

KET L U A N 

Da thidt ke dugc cgp moi die hieu, khuech ĉ i 
v i tich ddng gen ma hda KER tir chiing vi khuan 
B.licheniformis DS23. Trinh tu ciia gen ker sii tl 
dupe ding ky tgi ngan hang dit lidu GenBank dudi 
ma so truy cgp HM154527. Da xay dyng cay phit 
sinh chimg logi dya fren frinh ty amino acid ciia 
KER vdi trinh ty amino acid cua cac KER tuong ihig 
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da ding ky tren ngin hing dir li?u GenBank cho thiy 
cd dp hrong ddng cao (99%). Gen ker da chuydn 
duac v io vector bidu hidn pET 22b (+) vi bidn nap 
thanh cdng vio td bao E. coli BL2i (DE3). Didu ki^n 
tdi uu cho bidu hien protein d dgng hda tan li: nhi^t 
dp a C C , ndng dd IPTG cim iing la 0,4 mM khi 
ODeothun la 0,6, thdi ^ a n thu hdi sau 4,0 h cim iing 
va protein KER tii id hgp thu dupe cd khdi lugng 
phin tu 28 kDa. 

L61 cam oTi: Cong trinh du^c ho Irg kinh phi ctia dS 
ldi CNHD.DT.08.08/CNSHCB tiiugc Chuang trinh 
KH & CN trgng diem quoc gia phdt trien cong 
nghiep che bien den ndm 2020 vd trang thiet bi cua 
Phong thi nghigm trgng diem Cong ngh^ Gen, Vi^n 
Cong nghg sinh hgc, Vi^n Khoa hgc vd Cdng ngh4 
Viet Nam 
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CLONING AND EXPRESSION THE KERAIINASE FROM BACILLUS LICHENIFORMIS 
DS23 IN ESCHERICHIA COLI 

Nguyen Van Hieu, Phi Quyet Tien, Nghiem Ngoc Minh, Lc C;ia Hy' 

Institute ofBiolechnolog}' 

SUMMARY 

Feather waste is generated in large amounts as a by-product of commercial poullry processing. This 
residue i.s almost pure keratin, which is noi easily dcgradable by common prolcolytic enzymes. A group of 
proteolytic enzymes which are able to hydrolyzc insoluble keratins more efficiently than other proteases are 
called kcratinascs produced by some microorganisms, such as Bacillus. Thermoanaerobacler, 
Chryseoliaclerium and Vibrio. Kcralinolylic enzymes have important utilities in biolcchnologica! processes 
involving keratin-contuining wastes from poultry and leather industries, through the development of non-
polluting processes. Alter hydrolysis, ihc feathers can be converted to fccdstuffs, fertilizers, glues, films and as 
the source of rare ammo acids, such as serine, cysteine and proline The stram B lichemformis DS23, isolated 
from Do Son coastal area, was characlcrized as an KER producer. The sequence of amplified gene ker, 
consisting of 1,140 nucleotides coding for an 379-amino-acid prolem, was analyzed and showed h i ^ 
homology (99%) with that from other B. licheniformis strains. Gene ker was then cloned into Escherichia coli 
expression vector pET-22b(+) to yield pET-22b-ker. When expressing recombinant KER in E coli 
BL2I(DE3), the optimal conditions were found by inducing with 0.4 mM IPTG at bacterial cell density at 
OD5oih„n of 0.6 unit for 4 0 h al 3 2 ^ On the SDS-PAGE gel, the molecular mass of the overexpressed KER 
showed aboul 28 kDa, corresponding closely to the expected one. 
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