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TACH DONG VA BIEU HIEN GEN MA HOA KERATINASE CUA CHUNG BACILLUS
LICHENIFORMIS DS 23 TRONG ESCHERICHIA COLI
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TOM TAT

4

Keratinase (KER) thuge nhém pro 1éin b thé thay phan casein, elastin va keratin nén duge 'ung
dung trong tay long caa nganh cong ngl da. trong xu ly ric thai bing phuong phip sinh hoc. Cac ching vi
khuin cd kha ning ong hop manh keratinase duge ké dén nhém vi khudn thude chi Bacitlus, Dermatophil,
Thermoanaerabacier. Chryscobacternm. Flavobactcrim v3 Vibrio. Trong nlhom v Khudn Bacrllus nhimg
ching co kha nang tong hep kerati gom ¢6 B el y B. subtilis, B pumdus . Ching B.
licheniformis DS23 dugc phin Kip ¢ DS Son. Hat Phong c6 kha ning sml\ kerannase cao Gen ma hoa ker da
dugc tach dong va geai trinh wr chira 1140 nucleoude i héa cho 379 amino acid. Két qud 5o sénh trinh Wy
amino acid suy dién v trinh iy amino acid eomg 1y cAc ching B. /ichentfor: mis Khic cho thiy dé fuong
déng cao (99%). Doan gen da duge chuyén vao veetor biéu hign pET 22b (+) vi bién nap thanh cong vio 1
bao £. colt BL21 (DE3), Diéu ksén thich hop cho bitu hign protein & dang hda tan 13, nigt 4o 30°C, nong d¢
IPTG cam {mg 13 0.4 mM khy ODuiree 13 0.6, théi gian thu hoi sau 4,0 h cam mg va proten tar © hop thu duge

¢6 khdi hugng phan tu khodng 28 kDa.

Tir khda: Bacillus licheniformis, biéu hién, keratinase. protease kiém, tach dong

MO PAU

Mot trong nhimg ngudn ric thai giy ra o nhiém
méi truong cua nganh ché bién thyc pham 1a long
gia slic va gia cim. Léng voi thanh phfm hon 90%
protein véi chu yéu la keratn, hop chat ndy kha khé
phan iy, ty nhién v&i ham lumg protein cao
ching c6 thé dugc sir dung lam thirc &n bd sung cho
dong vat, 1am nguyén li¢u thé cho cic nganh cong
nghi¢p khac (William et al., 1991). Pé sir dung long
lam nguon thire an cho déng vit, qua trinh ché bién
bao gom bo sung hoa chét, gia nhiét, loai bo tap chét
cudi cing thu duoc protein va cic acid amin dé hap
thy. Tuy nhién viéc gia nhiét trong qua trinh ché bién
dé dan dén bién tinh protein, giam chat lugng thirc
an, déng thoi con phat thai ra cac hop chil giy 6
nhiém khéc. Sir dung keratinase (KER) dé thuy phan
keratin (hanh acid amin Vi protein dé hip thu khong
lam bién tinh protein, han ché viéc gia nhi¢t dam bao
chit Iuong cua san phim, ngoai ra lai rat than thign
v6i méi truong 14 mét xu hudng @l yéu (Xu er al.,
2009; Swetlana, Jain, 2010).

Keratinase thugc nhém protease kiém, phan cit
cac hién két peptide nam bén trong chudi
polypeptide, day la nhoém enzyme dic bi¢t co thé
thay phan dugc casein, elastin, keratin va dugc img
dyng nhiéu trong cong nghiép da va xir ly réc thai
bing phuong phap sinh hec cia nganh néng nghiép

(Lin et al., 1992; Swetlana, Jain, 20]0). Céc ching
vi khudn ¢6 kha naing téng hgp manh keratinase gbm
c6 nhom vi khudn nhy Bacillus (Manczinger et al.,
2003; Zerdani ef al., 2004, Suntornsuk er al, 2005;
Swetlana, Jain, 2010), Dermatophilus congolensis
(Hashemi, Davics, 2004) Thermoanaerobacter
(Riessen, 2001), Chryseobactertum (Riffel et al.,
2003), Flavobactermm (Riffel, Brandelli, 2002; Nam
et al., 2002) and Vibrio (Sangali, Brandelli, 2000).
Chong B. licheniformis PWD-1 c6 khd nipg sinh
keratinase manh dugc phin 1ap tir qué trinh phan hay
16ng, gen ma hoa ker nr ching da dugc nghién ciru
tich dong, bidu hién wén E. coli (Withams et al.,
1991; Cheng et al., 1995; Lin et al.. 1999).

B. lichemformis DS23 dugc phan lap tir bal rac
D6 Son ¢6 kha nang phan huy 1dng gia cam rét higu
qua. Ching t3i da nghién ciru tach dong va biéu hign
gen ma hoa keratinase cua ching nay trén E. coli,
nhim myc dich ta0 ra cac ché phim img dyng trong
cong nghi¢p da va chét tiy rira.

NGUYEN'LIEU VA PHUONG PHAP

Chiing gidng vi sinh viit, vector va vit ligu khic

Ching B licheniformis DS23 cé hoat tinh
keratinase duoc phan lap tr P3 Son, Hai Phong
trong nghién ciru ndy da dugc dang ky trinh t 16S
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rRNA trén ngan hing co s di hin GenBank md )
wuy cap GU004539. Circ chung £. colt BL21I(DED),
XL1-blue nhin tr Phong thi nghigm (JC"UH’\I N
Khoa Vi sinh vit hoe, Truimg Pai hoc qum gia
Kyungpook. Hin Quoc. Vector tach ddng pCR™2 |1
vector bicu hign pET22D (+), kit tinh sach san pham
PCR. kit tach plasmid cun hing Invitrogen. Cic héa
chir, enzyme gigi han, dung mar i dung cua hing
Sigima, Merck, Invitrogen.

Thiét ké mdi va khuéch dai gen ker

Dya vao rinh G tuong dong cua gen ker tir cic
ching B. lichemformis khde nhau rén co s dir ligu
GenBank (iip /Avwaw neby nlmanih.gov) k&t hop vér
chuong  trinh - Clustal W (hitp//www.cebi.ac.uk/
Tools/clustalw2/index.hunl) va Clone Malm};cr (Sci-
Ed Sonwnrc Ver. RO NC, USA) aé et ké cdc
doan moi diic hi¢u nhim khuéch dai toan bg gen ker
tir b¢ ba ma khéi dau ATG dén hiét bp ba ma kér thuc
(stop codon) cia gen. Phan img PCR dugc (hire hi¢n
wong hén hgp bao gdm: mdi xusi ker-FI (5%
TCCATGGATGATGAGGAAAAAGAGTTTTGGC
-3 1,0 pl (10 pmol). méi nguge ker-R1 (5
TGGATCCTTATTGAGCGGCAGCTTCG-3 1,0
pl (10 pmol): dém phan img (10X): 2.0 pl; MgCl;
(50 mM): 0,6 pl; Hon hop cac deoxyribonucleotide
triphosphate (10 mM). 0,4 pl ; nuéc cat: 9,8 pl. Phan
tmg PCR dugc thyc hién theo chu trinh nhigt: 94°C
trong S ph\'n 30 chu trinh (94°C trong 60 gidy, 53°C
trong 45 giay: 72°C rong 90 gidy), 72 “C wong 10
phit ré1 giir mdu & 4°C. San phim cua phan (mg
PCR dugc kiém tra bing dién di wén gel agarose 1%,
tinh sach béng kit PurcLink™ — DNA Purification
(Invitrogen).

Téch dong phin tich trinh ty gen ker

Gen ker ¢6 kich thuée 1,2 kb khuéch dai tir
DNA cia ching B. lichemformis DS 23 bing ghén
img PCR dugc tinh sach bing kit PureLink
DNA Purification (lnvurogen) San pham PCR tinh
sach duge gin vao vector pCR®2.1 (TA cloning Kit,
Invitrogen) theo huéng din sir dung cia nha san
xual Toan bd sn phim phan img dugc bién nap vio
té bao kha bién £. coli XLI-blue rdi nudi cdy trén
dia thach (LB) co bd sung ampicillin ndng d¢ 100
ng/ml. Vector tach dong pCR2.1::ker duoc tach khoi
€ bio E. coli bing kit PureLmk — Plasmid
Extraction (Invitrogen). Vector di gin gen ker dugc
xir ly bang enzyme han ché EcoRI va bing hai
enzyme Neol va BamH, kiém tra trén gel agarose

1%. (Sambrook ez al., 1989). Trinh ty nucleotide cua
doan gen ker trén vector tach dong pCR®2.1 dugc
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xfc d]nl\ trén méy doc trinh wr ty ding ABI
PRISM”3100-Avant  Genetic  Analyzer (Applied
Biosystems, Foster Cuy, CA, USA) sir dung ciip mir
MI3-IF vd M13-R. K& qu.’i doc trinh ty gen hai chidy
duge kidm tra bing phan mém phin tich DNA STAR
(Lascrgene Inc.,, Madison, WI, USA), so sanh vgi
cic gen tuong (mg ddng ky trén ngan hang dir ligu co
so dir ligu GenBank hing cdng cu BLAST wén
NCBI (www.ncbi.nim.nih.gov). Trinh ty nucleotide
cta gen ker duge dich sang trinh ty amino acid béng
cong cy translate wrén htip.//www.cxpasy.ch. Trinh
tyr ammo acid duge phan tich va so sanh véi trinh ty
amino acid cha cic prolein twong img béng cong oy
Cluctal X (version 1.83), vé cay phan logi bing phin
mém TreeView.

Pi¢n di protein trén SDS-PAGE

Di¢n di protein duge tién hanh co ban theo
Lacmmli (1970) trén b di¢n di chuan cua hing Bio-
Rad. Djnh lugng protein dugc xac dinh so b bng
mdy VersaDoc Imaging system Model 4000 (Euo-
Rad, USA) dya trén ham luvng protein chuan va
duge phan tich bing phin mem Quantity One,
Version 4.6.1 (Bio-Rad. USA).

KET QUA VA THAO LUAN

Nhin dong doan gen ma héa keratinase

Bing phuong phap PCR sir dung cip méi dze
higu ker-F1 va ker-R1 dugc thiét ké dya trén trinh
gen ma héa cho keratinase cua nhéra vi khuin 8
licheniformis. Theo tinh 10an ly thuyét dogn gen mi
hoa kerallnaac sé ¢6 kich thuéc khoang 1,2 kb (Hinh
1A, giéng 2). Két qui cho thiy da khuéch dai thanh
cong gen ker theo chu trinh nhiét di mo ta & phin
phuong phap. San phim PCR trén gel agarose 1% )i
mét bang dic hi¢u, c6 kich thuéc khoing 1,2 kp
ding nhu kich thude mong dgi.

San phidm cua phan img PCR duge tinh sach vt
gan vao vector pCR®2.1, bién nap vio té bao kbi
bién E. coli XLI-blue. Plasmid pCRY2.1::ker due
X ly voi hai enzyme Neol + BamHl va mét enzyme
han ché EcoRI. Két qué dién di kiém tra cho l.hay b
3 biing DNA r5 nét cé kich thuéc (uong img 0,55 kb
va 0,6 kb va 3,9 kb wén gel agarose, Bing DNA 39
kb thé hi¢n cho vector pCR®2.1, bang 0,55 kb va 0,6
kb thé hién cho doan gen ker. Do _rong trinh t
nucleotide cua gen ker co vj tri cit cua enzyme
EcoRl tai vj tri 600 nén khi xir Iy pCR®2.1::ker vi
EcoRI s t30 ra 3 bang (Hinh 1B, giéng 4).
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A
Hinh 1. A. San phdm PCR trén gel agarose 1% 1° Thang DNA chudn, 2. Sdn phdm cla phan rng PCR khuéch dai gen ker

chudin; 4 Vector pCR2.1.:ker dugc cét bdi enzyme EcoRI.

Phin tich trinh ty gen ker tir B. licheniformis
DS23

Vi 'kél qui doc trinb ty theo hai chiéu cia gen
ker khuéch dai tr DNA cua B.licheniformis DS23
khi phan tich toan bd gen ker tir ma khai ddu ATG
161 m két thic TAG c6 chidu ddi 1140 bp md héa
cho protein gom 379 amino acid va winh tr 43 duge
ding ki tén GeoBank v&i md s6 truy cip
HM154527, winh rr cia cdc amino acid twong img
cua gen ker 6 ma so truy cap ADKI11044. Két qua
khi so sanh trinh ny gen ker khuéch dai tir DNA cia
ching vi khuin B.licheniformis DS23 voi cic gen
ker khuéch dai tr DNA cia cic ching
B.licheniformis khic cho thdy d6 tuong déng cao
trong trinh tw pucleotide (97- 99%). Dic biét trinh oy

tir DNA tdng s cia ching B. ichendormis DS23. B. San phAm cét vector pCR2 1 ker bang enzyme EcoRI 3. Thang DNA

nucleotide cia gen ker trong nghién ciu cho d¢
tuong ddng gin 99,04 va 99,21% so véi trinh ty cua
gen ker tuong img c6 mi s6 truy cip AY940167 va
QG1339614.

Két qua so sinh df tuong ddng rong trinh tw
amino acid cdc KER tir céc ching B lichenifornns khic
nhau cho thdy c6 su khéc biét, ty nhién vin c6 d§
tuong ddng cao (>98%). Dya vao cay phat sinh ching
loai cho thay KER tr chwing B. licheniformis DS23 c6
9 tuong déng cao vé trinh ty amino acid véi KER nr
Bllicheniformis c6 mi sb truy cip AF282893_1 1a
99.74% con 3 tich ty duge chon (ACA97991,
AAYS82466 va ABUG68339) khi so sinh déu co sy
twong ddng acid amin L 14 98,42% (Hinh 2).

n ACASTIO
AAYB2408
ADK11044
n AF282893_1
ABUBE339
0.007

Hinh 2. C#y so s#nh si tuong d8ng trinh ty amino acid suy didn ti trinh 1y nucleotide cia gen ker tr 'cht'mg B. I;cha(lﬁormis
DS23 (ma sé ADK11044 tr&n GenBank) v6i cac trinh ty khac tir cde ching 8. hcheniformis  (tén cla trinh ty amino acid
dugc ghi bling s& diing ky trén GenBank). Gi4 tr bootstrap thé hign nbu 14 ty & phn tram

Thiét ké vector biéu hi¢n KER trong E. coli

Gen ker d3 dugc tach dong Acua ch\Z\ng'B.
licheniformis DS23 md héa KER gom 379 amino

acid va ¢6 49 tuong déng cao so véi minh ty cla
KER tr céc ching B. licheniformis khic. Két qua
ciia phan img PCR khuéch dai di duge thyc hign tét,
khéng bj 16 va mét nucleotide trong qua trinh nhan.
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Dogn gen her sau do duqc it Kbt vector tich dong
bing hai enzyme han ché Neo va BamlIl v gﬂn
vio vector bicu hign phI-22b(1) o hav vj tri cit
twong img ¢ 190 vector idu hién trong 7 coli. Suu
khi chuyén vio chung £ coli XLI-bluc vi tbch
plasmid d¢ kitm tra, vector bicu hign pET-22b-ker
duoe chuyén vao chang £ ml: B1 21DV K gua
kiém tra plasnnd taeh G (& bio £ coli BL2I(DI3)
da ar ly vm Neol viv BamHI cho cic doan I)NA
mong, muon eom dogn gen ker duqc ghép néi va
vector poc pl 1-22b(+) co klch thude 1an hugt 1 1,2
Kb va S.5 kb, Do vy vector biéu hign di durge thiét
K¢ dung nha mong dor vi chang £ coli BE21HDI-3)
da dung hop dugce vector trén

Hinh 3. San phdm cét pET-22b-ker bang Neol va BamHI 4:
Thang DNA chudn; 5 pET-22b-ker duqc cit bén Neol v3
BamHi.

Biu hi¢n KER t4i (6 hgp trong E. coli

Bé biéu hién protein KER thi 6 hgp & dang
protein hoa tan va c¢é hoat tinh, chung £ coli
BL21(DE3) [pET- -22b-ker) dugc nudi cay ¢ cac dlcu
ki¢gn khac nhau bdng cich lhay doi céc thong s vé
d6 thong khi, nhiét d6 nudi cay, thoi gian cam ung
IPTG, nong d§ IPTG thich hop va thoi pian thu te
bao sau khi cam umg. Trong mjt 56 truémg hop,
protein KER 141 16 hop nhén duge c6 dang khong
hoa tan mét phan khi kiém tra bang dién di protein
trén gel SDS-PAGE. Qua cic két qua nghién cir,
ching £. coli BL21(DE3) {pET-22b-ker] di bidu
hién mot lugng I6n protein KER hoa tan khi nuéi &
30°C, 14 trj ODygoonm dal 0,6 dom vj thi cam img bang
IPTG, néng d§ IPTG cudi cing Ia 0,4 mM va sé thu
héi sau 4.0 h cam img.
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K& qua trén hinh 4 cho thiy, ching £ coli
BL21(DI3) [pFT 22b-ker] s& khong biéu hién
protem KER 141 16 hop trong diéu kign k.hong cim
ung Khi cam img IPTG thi protein KER i 10 hep
nh\m by rt‘) vd ¢6 khdi lugng phan tir 1a 28 kDa trén
giéng 1. Khéi lugng phan 1r protein nay 16m hon sp
vai nghién ciru cda Jiang vi dong L4c gia cong bb
ndm 2007 1 25 kDa va cla Hsin va dong tc gid 14
25 kDa. Tuy nhién prolcm KER 14i 10 hvp trong
nghién ciru Jmng, vi dong t4c gia cb ngudn gbc gen
ker ding dé bidu hign duge tich tir xa Khudn
Streptomyces frudiae va Hsin va ddng e gia 6 gen
ker duge tich ra tr Pseudomonas aeruginosa. Khoi
lugng phan (I protein i 10 hgp nhan duge tuang
duong v&i khdi Jugng phan tir kertinase cua chung
b hc/umfm ‘mis (rong nghién clu ca Lin va dmgléc
gia cong b6 nim 1992. Su khac nhau vé ngubn goc
s& dan dén qud trinh bicu hign protein cé nhimg diem
khéng tuong dong nhau vé kich thudc ciing nhu khi
ning thiy phan véy timg co chét diéu ndy da duge
chimg minh qua cac nghién clru trén.

kDa L] 1 2 3 4
116
66
45

35

Hinh 4. Protein tdng sé Irdn gel polyacrylamide. M: Thang
protein chudn cua hang Fermentas; 1 va 3: Protein hod
tan/khéng noda tan cha ching € coli BL21(DE3)[pET-22
ker] cam g IPTG nding 86 cudi 0.2mM: 2 va 4 Protein hod
tan/khdng hda tan cla chung E. col BL21 (DE3)[pET-22>-
ker khdng cam Ung

KET LUAN

D thit ké duge cip mdi dic higu, khuéch ﬂN
va tach dong gen ma hoa KER tir chung vi Khudn
B.licheniformis DS23. Trinh ty cia gen ker sir &
dugc ding ky tai ngan hang dir ligu GenBank dudi
mi sd truy cip HM154527. Di xay dymg ciy phil
sinh ching loai dya trén trinh ty amino acid cia
KER véi trinh ty amino acid cva cic KER tuong img


file:///cclor

Tap chi Cong nghé Stunh hoc 10(1): 99-104, 2012

di dang ky trén ngan hang dir ligu GenBank cho lhay
co d§ tuong dong cao (99%). Gen ker da chuycn
duoc vao vector blcu hi¢n pET 22b (+) va bién nap
thanh cdng vio té bdo £, coli BL21 (DE3). Préu kign
tdi wu cho bleu hién protein o dang hoa tan 1a: nhigt
d§ 30°C, ndng d6 IPTG cam img 13 0.4 mM khi
ODgopnm 12 0,6, thai gian thu héi sau 4.0 h cam img
va protem KER tai 16 hop thu duge c6 khéi luong
phan tir 28 kDa.

Laoi cam on: Cong trinh dige ho tro kinh phi cia dé
tai CNHD.DT.08.08/CNSHCB thuge Chuong trinh
KH & CN trong diém quoc gra phat trién cong
nghigp ché bién dén nam 2020 va trang thiér bi ciia
Phong thi nghi¢m trong diém Céng nghé Gen, Vign
Cong nghé sinh hoc, Vign Khoa hoc va Cong ughé
Viét Nam
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CLONING AND EXPRESSION THE KERATINASE FROM BACILLUS LICHENIFORMIS
DS23 IN ESCHERICHIA COLI

Nguyen Van Hicu, Phi Quyet Tien, Nghicm Ngoc Minh, Le Gia Hy*

Insniute of Bivtechnology

SUMMARY

Feather waste 15 generated in large amounts as a by-product off ial pouliry p ing. This
residue is abmosl pure keratin, which is not casily degradable by common proteolytic enzymes. A group of
proteolylic enzymes which arc able to hydrolyzce insoluble keratins more efficicntly than other proteases are
called  keratinuses  produced by somc  mucroorganisms, such as  Bacillus,  Thermoanaerobacter,
Chryscobacterium and Vibrio. Keratinolytic enzymes have imp. uulitics in gical processes
mvolving keratin-containing wastes from poultry and leather industrics, through the development of non-
poliuting processes. Alter hydrolysis. the feathers can be converted (o fecdstuffs, feruhzers, glues. films and as
the source of rarc amino acids, such as serinc, cysicine and proline The sirom 8 licheniformis DS23, 1solated
from Do Son coastal arca. was characterized as an KER producer. The sequence of amplified gene ker,
consisting of 1,140 nucleotides coding for sn 379-amino-acid proten, was analyzed and showed high
homology (99%) with that from other B. licheniformis strains. Gene ker was then cloned into Escherichia coli
cxpression veetor pET-22b(+) 10 yield pET-22b-ker. When expressing recombinant KER in £ coli
BL2I(DE3). the optimal condnions were found by inducing wih 0.4 mM IPTG at bacterial cell demsity at
ODgagnm Of 0.6 unit for 4 0 h at 32°C On the SDS-PAGE gel, the mass of the p d KER
showed about 28 kDa, corresponding closely 1o the expected onc.

Keywonds: Alkaline protease, Bactllus licheniformis, cloning. gene expression, keratinase
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