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Tien 
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TOM TAT 

Gen csn ma hda chitosanase eua chung Bacillus cereus HN90 dugc khuech dai bang cap moi dac liieu 
(thiet ke dua tren trinh tu gen csn ciia cac chung B cereus cdng bd tren GenBank (NCBI)} Ket qua giai va 
phan tich trinh tir nucleotide cho thay, csn cua chiing HN90 gom 1362 nucleotide ma hda cho 453 ammo acid, 
cd do tuong ddng cao (96 - 99%) so vdi trinh tu cua cac gen tuong img tren GenBank Tu ket qua nhan ducrc. 
chiing Idl d§ xay dung eay phan loai dua tren phan tich trinh tu CSN nhan duac trong nghien cihi Gen csn 
duac gan vao veclor bieu hien pET22K-i-) tao plasmid tai i6ho'ppET22b :csn \a bien nap \ao Escherichia coh 
BL2! (DE3), Chung tai to hgp E coti [pET22b csn] bieu hien hoai tinh CSN cao trong mdi inrdng LB. dat 
648,73 U/ml sau 5 gid cam ung ben 0.4 mM isopropyllhiogalactoside (iPTG) Gen ma hda chitosanflsc lu 
chung Bacillus cereus HN90 dugc dang ky Irong GenBank vdi ma so FJ682391 

Tii khoa: Bacdlus c :, Bieu hien e ^ Chilostmase idi to hirj) Eschenclua coh 

MO DAU 

Chitosanase (EC 3.2 1 123) la enzyme ngoai bao 
cd kha nang thiiy phan hen kdl |3-(I-4)-glycosidic 
trong not phan tu chitosan tao cac oligomer 
chitooligosacchandes (COSs) cd kich thudc khac 
nhau (Lee el cd. 2006; Yang el at., 2010), Cac 
nghien ciru da chimg minh COSs la san pham cd gia 
tri cao va dugc img dung nhieu trang thuc pham 
chirc nang, y hgc. dugc h g c , do COSs hd Irg qua 
irinh tang cudng miln dich, khang khuan, khang 
ndm, dao that ch^l dgc . trong ca the ngudi (Masako 
et fl/.,1999; Juan, Pierre, 2005: Yan et ai, 2007) 
Ngoai ra, khi nghien cuu dac tinh khang khuan. 
COSs cho kSt qua img dung cao hon chitosan hay 
chilin do mirc dp polyine hda va khdi lugng phan tu 
ciia COSs thip. dc xam nhap va tac ddng dSn vi sinh 
vat gay benh (No el at,. 2002; Lee et ai. 2006; Yan 
elal,20{\7). 

Chitosanase (CSN) dugc smh tdng hgp boi 
nhiau sinh vai khac nhau, bao gdm vi khuan. nam. 
cdn trung va thgc vat. Trong nhiing nam gan day. 
nhu c^u su dung CSN nh^m san xuat COSs tir 
chiiosan cd \u hudng gia tang tai nhieu nudc iren the 
gioi Tuy nhien, gia thanh san xuat CSN cao da lam 
han chi kha n5ng img dung cua nd.Vi \ay. dc san 
xu^l CSN irong cdng nghiep. can Iicp can iheo nhieu 
each khac nhau. luyi^n chpn chung gidng, ihanh phan 
mdl trudng, didu ki?n len men ., de san xuat eni^yme 

nhanh, gia thanh re va cd hoat tinh cao. So \oi luyen 
chon chung tu nhien, ung dung ky thuat di iruyen va 
cdng nghe Icn men la mdl each tiep can hieu qua dc 
Siin xu^t CSN trong thuc t^ (Yang tV t;/,. 2010| 

Trong bai bao nay. nghien cuu tap ining vao lach ddng, 
bicu hien gen tsn ma hda chitosanase cua B cereus 
HNQO trong £ coli BL21 (DF-3) nhflm smh ldng hap 
C SN hoat linh caa. tao lien dc cho s;m xuiil cn/\inc a 
quy md 1(TII 

VAT LIEU \ \ PHLONG PHAP 

Chung giong ^i sinh \a t , plasmid \ a \i\t lieu khac 

Chung Bacillus cereus I1N90 co boat linh 
chitosanase cao. phan lap tai Viel Nam nhan lir bd 
suu lap gidng phdng Cdng nghe len men, Vicn Cdng 
nghe smh hoc Trinh tu gen I6S rDNA cua chung B 
ceieiis HNW dugc dang ky Uen ngan hang GenBank 
(NCBI) dudi ma sd H043^i588 Chung Esclierichia 
coll XLI-blue [MmcrAll^3 MnurCB-tisdSMR-
nirr/nS eiulAl siipE44 llii-I gvr\9(, relAl lac] 
(Slraiagene. M\) duoc su dung de nhan ddng gen 
ChungV ioli BL2l(DE3) [F-omp lisd SB liBmB/ 
gel dem (DE3) plvsS tCainll] nhan lu phong thi 
nghiem Genomics. Khoa Vi smh \ in hoc. Truimg dai 
hoc qudc gia Kyungpook, Han Quoc duac su dung 
lam chung chu de bieu hien cn/ymc lai td hop 
chitosanase. 
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Vector tach ddng pCR 2.1 (Invitrogen, My) 
dugc sir dung de Iach ddng gen, plasmid pET22b(+) 
(Invitrogen. .M\) dugc sir dung de thiet ke vector 
bieu hien. Enzyme gidi han A7;oL EcoRl. T4 DNA 
ligase. RNase (Invitrogen. My) 

Khuech dai gen csn ma hda chitosanase eiia B. 
cereus HN90 

Chitng Bacillus cereus HN90 dugc nudi trong 
nidi trudng cd thanh phan sau (g/I), chitosan 10 g, 
Na:HP04 1.3 g, KH.PO4 3,0 g; NaCI 0,5 g, NH4CI 
1,0 g, MgS04 0.24 g va CaCL 0,01 g Sau 20 gid 
nudi cay, Iy tam thu te bao a 10 000 vdng/phut trong 
5 phiit DNA Idng cua chung HN90 duoc tach chiet 
theo phuang phap cua Sambrook va Russell 
(Sambrook, Russell, 2001) 

Tach ddng \ a giai trinh ty gen csn ma hda 
chitosanase 

Thiet ke vector bieu hien csn trong E. coli 

Xir Iy vector pCR2.1:;c5M, vector bieu hien 
pET22b(+) vdi ddng thdi hai enzyme gidi £'coRI \a 
XlwL tach va tinh sach doan gen csn va vector 
pET22b(+) cd kich thudc lan luot khoang 1,4 kb va 
5,5 kb Gan doan gen csn vao vector pET22b(+} 
bang enzyme T4 DNA ligase d 2 2 ^ frong thdi gian 
I gid. Bien nap san pham nhan duge sau phan img 
ghep ndi vao chiing E. coli XLI-blue. Tacit plasmid 
thu dugc trong te bao E coli, xii Iy bang enzyme 
gidl ban de kiem fra kich thudc cua doan gen dugc 
chen trong vector bieu hien pET22b(+). Vector bieu 
hien pET22b::c5" sau khi da kiem tra duoc bien nap 
vao chiing E coli BL2I(DE3). Tach plasmid tit 
chiing tai td hop E. coli BL2I(DE3) mang vector 
pET22h::csn de kiem tra tinh chinh xac cua veclor da 
dugc bien nap. Chiing E. coli BL2I(DE3) mang 
vector pET22b :csn dugc su dung de bieu hien 
chitosanase tai td hgp 

Gen csn ma hda chitosanase duoc khuech dai 
bang phan img PCR su dung DNA tdng sd cua 
chung HN90 lam khudn. cap mdi (cd vi in enzyme 
gidl han £"coRI va Xhol) csn-F: 5 '-
CGAA 7TCCGCTG ACAACATAATGAATGG-3' 
va csn-R2, 5'-GC7TG'/JGTCCTTTCTTAAGTAA 
CCATTCTC-3' theo chu tnnh nhiel 94"(; trang 5 
phut. 30 chu trinh (94''C trong 90 giay, 5 3 T Uong 90 
giiiy; 72'''C trong 90 giay), 72"C trong 10 phiit, giir 
mau a 4''C, San pham ctia phan img PCR dugc kiem 
tra bang dien di tren gel agarose 1%, tinh sach bang 
kit PureLink^^' - DNA Purification (Invitrogen, My) 
Gen csn cd kich Ihudc khoang 1,4 kb sau khi tinh 
.sach dugc gan vao vector pCR'''2 1 (TA cloning Kit, 
Invitrogen, My) theo hudng dan su dung ciia nha san 
xuat, Trinh frr nucleotide cua gen csn tren vector tach 
ddng pCR2.l: csn dugc xac dinh tren may doc trinh 
lu tu ddng ABI PRISM"3IO0-Avant Genetic 
Analyzer (Applied Biosystems, Foster City, CA, 
LSA) tai Vien Cdng nghe sinh hoc, Vien Khoa hoc 
\ a Cdng nghe Viet Nam. Ket qua giai trinh tu gen 
hai chieu duoc kiem tra bang phan mem phan tich 
DNA STAR (Lasergene Inc . Madison, Wl, My), so 
Siinh vdi cac gen tuong ung dang ky tren ngan hang 
ca so dif heu GenBank bang cdng cu BLAST fren 
NCBI (wu'vv.ncbi.nlm nih.gov) Trinh tu amino acid 
suy dien ciia csn duac phan tich va so sanh vdi trinh 
lu amino acid ciia cac protem tuong img Ian lugt 
bang cdng cu tren website http.Z/www.expasy ch va 
Clustal-X (ver. L83); xay dung cay phan loai bang 
phan mem TreeVieu ver 1.6 6. 

Bieu hien chitosanse tai to hop 

Gen csn duac bieu hien Uong le bao E coli 
BL21 theo quy trinh sau; I khuan lac E. coh 
BL21(DE3) mang plasmid pET22b: csn duac nuoi 
cay qua dem tren mdi trudng Idng 
Luria-Bertani (LB) cd bd sung 100 pg/ml ampicillin 
a 37''C tren may lac 220 vdng/phut, Chuyen 0,5 ml 
dich nudi cay sang 5 ml mdi frudng LB cd bd sung 
ampcillin va nudi fren may lac d 37"C cho den khi 
ket qua do mat do quang (OD) d bude sdng 600 nm 
dat 0,6 don vi. Qua trinh gay cam ung bang 
isopropyllhiogalactoside (IPTG) thuc hien o ndng do 
tdi uu la 0,4 mM, d cac nhiet do 2 0 T , 22''C, 25"C, 
30"C va 37"C trong cac khoang thdi gian khac nhau. 
Sau khi nudi cay, Iy tam djch Ien men d 8.000 
vdng/phiit Irong 10 phiit a 4°C de thu sinh khdi vi 
khuan. Sinh khdi duac hda tan trong 1% Triton X-
100 trong dem PBS (140 mM NaCI, 2,7 mM KCl, 10 
mM NaiHPOj va 1,8 mM KH:P04). bd sung 
lysozyme (100 pg/ml) va li trong da trong 15 phul 
Tiep dd, te bao dugc pha bang sdng sieu am d 20 Hz 
trong 2 phiit Ly tam 12.000 vdng/phiit trong 15 
phiu thu dich ndi va dien di kiem tra fren gel 
polyacrylamid 10%. 

Xac dinh hoat tinh chitosanase 

Hoat tinh chitosanase xac dinh bang each su 
dung colloidal-chitosan (Sigma, Due) Iam ca chal 
Hdn hgp phan img bao gdm 0,4 ml colloidal-

http://nih.gov
http://http.Z/www.expasy
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chitosan 1,0% va 0.4 ml dung dich enzyme CSN, u d 
37"C trong 30 phiit. Phan img dugc dimg lai bang 20 
pi NaOH ION. Tlip dd, ly tarn d 12.000 vdng/phiit 
Uong 5 phiit. Lugng dudng khir giai phdng ra trong 
phan ung dugc xac dinh bang phuang phap DNS 
(Miller, 1959). Mdt don vi hoat tinh chitosanase 
dugc xac dinh la lugng enzyme can thiet de giai 
phdng 1 pmol D - glucosamine trong thdi gian mdl 
phiit d pH 6,0 (Pyoung et ai, 2004). 

KET QUA VA THAO LUAN 

Khufch dai gen csn ciia B. cereus HN90 

DNA tdng sd ciia chiing B. cereus HN90 sau khi 
xu ly vdi Rnase dugc kiem tra bang dien di tren gel 
agarose 1% va sir dung lam khudn eho phan irng 
PCR khuech dai gen csn Cap mdi csn-F va csn-R2 
cd hai vi tri gidi han EeoRl va Xliol nham tao \ectar 
bieu hien tren nen pET22b(+). 

San pham khuech dai gen csn bang phan iing 
PCR cho mdt bang DNA duy nhat cd kich thudc 1,4 
kb Iren ban gel agarose 1%, tuong img vdi kich 
thudc mong dgi khi thict ke mdi khuech dai gen csn 
cua B cereus HN90 (Hinh IA). Kdt qua khudch dai 
gen csn bang phan img PCR cho thay cap mdi dugc 
thiel ke trong thi nghiem la phii hgp va dac hieu. Do 
vay, san pham PCR tiep tuc duoc su dung trong thi 
nghiem nhan ddng va giai trinh frr gen. 

Tach ddng va phan tich trinh tu gen esn ciia 
chung B. cereus HN90 

San pham cua phan img PCR khuech dai gen csn 
duoc tinh sach va gan vao vector pCR''2 I Sau khi 
duoc bien nap vao te bao kha bien E coli XLl-blue. 
plasmid pCR"2 l:,csn dugc tach khdi te bao E coli 
XLl-blue, xu ly cac enzyme gidi ban EcoRl (Hinh 
IB). Kdt qua san phim sau xu ly vdi enzyme gidi 
han Uen ban dien di cho thay hai bang DNA rd net 
cd kich thudc 1.4 kb va 3.9 kb Bang DNA cd kich 
thudc 3,9 kb the hien cho vector pCR''2 I va doan 
gen csn cd kieh ihudc 1,4 kb (Hinh IB). Ket qua 
nhan dugc phii hop vdi kich thudc mong dgi Vi \a>, 
plasmid pCR''2.1 :isn duoc sir dung de giai trinh tu 
hai chieu cho doan gen csn su dung cap mdi \1I3-F 
vaM13-R 

Kat qua phan lich trinh tugen csn trong veclor 
tach ddng pCR''2.1;:cs« cho thay. gen csn cd dd dai 
1362 bp, ma hda cho protein gdm 453 ammo acid 
Khi so sanh uinh tu gen csn ciia chung B cereus 

HN90 vdi cac gen tuang img cua cac chung B. 
cereus khac Uen GenBank (NCBI) cho thiy dd 
tuong ddng trinh tu nucleotide cao, dat 96% - 99% 
(kel qua khdng cdng bd) Trinh tu gen csn cua B 
cereus HN90 dugc dang ky tren GenBank (NCBIl 
dudi ma sd truy cap JT682391 

Khi sa sanh dd tuong ddng trinh tu amino acid 
cua CSN tir B. cereus H \ 9 0 (dang ky dudi ma sd 
truy cap tren GenBank la AEC329421 \di cac trinh 
tu ammo acid cua CSN tir cac chung B cereus 
khac cho ty Ie tuong ddng cao (dat trung binh 
99%). Ket qua tren cay phan Ioai di truyen cho 
thay, trinh tu CSN cua chung HN90 the hien dd 
tuong ddng cao nhat vdi trinh tu protein tuong 
irng cua B cereus KNUC52 (ma sd Iruy cap 
AAOI9679) (Hinh2 | 

Thiet ke \eetor bieu hien csn trong E. coli BL21 

Gen esn dugc cat khoi veclor pCR2 l.:csn 
bang hai enzyme gidi han EcoRl \a Xho\. doan 
gen csn dugc gan vao veclor bieu hien pET22b(*) 
tai hai VI tri gidi ban tuong img de tao veclor bieu 
hien trong E coli. Vector bieu hien pET22b csn 
dugc bien nap vao chung E, coti XLI -blue Khuan 
lac dac Irimg moc tren mdi trudng chira ampicillin 
100 pg/ml dugc nudi cay, tach plasmid \ii ciil 
kiem tra bang hai enzyme gidi han /:(y;RI. .Xliol 
(Hinh 3) 

Kel qua hinh 3 cho ihay. vector bieu hien 
pET22b :csn sau khi xu ly vdi EcoRl .\'hol cho hai 
bang DNA co kich thudc lan luoi la 1.4 kb va 5.5 kb, 
tuong img vai kich thudc cua gen esn \a veclor gdc 
pET22b(-i-) Do \ay. vector bieu hien tai id hap 
pET22b :ts/ idaduocthiai kd ihanh cdng 

Bieu hien chitosanase tai td hop trong E. call 

Plasmid tai id hop pET22b csn duuc bicn nap 
vao chung bieu hien E coti BL21 (DL3) nham tao 
chung E. coti tai td hgp cd kha nang smh CSN Cac 
ddng te bao bieu hien CSN duoc nudi irong mdi 
truimg LB chira ampicillin 100 pg,'ml. iren ma\ lac 
220 vdng phut a 37"C cho den khi khi ODdOOnm dai 
0.6 dan M 

Sau khi cam img vdi IPTG ndng dd 0.4 m\ l . cac 
chung £ coll BL2r |pLT22b csn] duac nudi o cac 
nhiel dp 2 0 T . 22"C. 25"C. 30-'C va 37'(. Thu mau 
sau cac ihdi gian gay cam ung khac nhau di \;ic dmh 
boat tinh chitosanase va dien di kicm tra tren gel 
polyacrylamid 
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Hinh 1, Dien di do san pham PCR khuSch dai gen csn (A) 
va plasmid pCR2 1 csn (B) tren gel agarose 1,0% Bang M 
Thang DNA chuan, 1 San pham phan iJng PCR khuScti dai 
gen csn tii' DNA tong s6 cua S cereus HN90, 2 Plasmid 
pCR2 1 csn duoc cSt bdi enzyme gidi han EcoRl 

IS I 

Hinh 4. Dien di xac dJnh protein ciia E coli BL21 
[pET22b csn] ktii nuoi c^y d cac nhiel do khac nhau Iren 
gel SDS-PAGE Bang M Thang chuan prolein Bang 1 
Mau doi chi>ng (djCh pha te bao ciia E coli BL21 [pET22bj: 
Bang 2, 3, 4, 5, 6 lan luot la dich pha t4 bao cua chung E. 
CO'I BL21 [pET22b csn] nuoi cSyd nhi^l do 37°C, SO^C, 28 
"C 25''C va22°C. 

Hinh 2 Cay phan loai du-a tren phan tich Irinh tu" amino 
acid suy dien cua CSN tit' chung B. cereus HN90 (ma so 
truy cap tren GenBank duac gach chan) va cac trinh l u 
CSN tuang ii'ng ciia cac chung 8 cereus khac (ten ciia 
trinh tu ammo acid duo'c ghi bang so dang ky tren 
GenBank) Gia tn bootstrap (%) the hien ty le sai khac ve di 
Iruyen 

Hinh 3. Dien di do san pham cat veclor bieu hien 
pET22b csn bSng enzyme giai han M Thang DNA chuan. 
Bang 1 va 2 Vector bi^u hien pET22b. csn duoc ck bdi hai 
enzyme gioi han EcoRl va Xbo\ 

Ket qua tren hinh 4 cho thay, cac mau cam ung 
vdi IPTG d dudng chay 3 - 6 cd xuat hien mdt bang 
protein cd khdi lugng 44 kDa khac biet so vdi mau 
ddi chung (dudng chay I), Bang protein thu dugc cd 
kich thudc 44 kDa tuong duong vdi kich thudc CSN 
theo tinh toan Iy thuyet, Ket qiia phan tich dien di 
enzyme khdng bien tinh (zymography) tren ban dien 
dl cd bd sung ca chdt chitosan cho thay enzyme CSH 
tai Id hgp cd kich thude 44 kDa (ket qua khdng cdng 
bd), Nhu vay, cd the ket Iuan rang protein tai td hgp 
da dugc bieu hien thanh cdng trong E. coli BL2I, 
Sau khi lua chon dieu kien bieu hien CSN thich hgp. 
chung E. coll BL21 [pET22b';ci-«] iai td hop dugc 
gay cam img IPTG d ndng dd 0,4 mM, nudi d 25"C 
tren may lac 220 vdng/phut va thu mau sau 5 gid 
cam img, 

Xac dinh hoat tinh ciia chitosanase tai td hgp 

Khi so sanh boat tinh enzyme CSN sinh tdng 
hgp bdi tai td hgp E. coti BL2I[pET22b';c5rt] va 
chiing gdc cho thiy. Hoat tinh CSN ciia chung tai Id 
hgp caa hon chung vi khuan gdc lan luot la 2,5 Ian 
(U/mg protein) va 1,84 Un (U/ml dich Ien men) 
(Bang I). 

Bang 1. So sanh hoat tinh enzyme CSN \u- Bacillus cereus HN90 va E co(iBL21 (DE3) |pET22b: csn] 

Chiing giong 

B. cereus HN90 

E CO//BL21 (DE3) (pET22b--csn] 

Hoat linh CSN 

U/mg prolein 

207,2 

519,0 

U/ml 

352,3 

648,7 
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Tir ket qua uen cho thay. chung tai td hgp nhan 
dugc da the hien kha nang sinh tdng hgp CSN cd 
hoat tinh cao han chiing gdc. De nang cao kha nang 
sinh tdng hgp CSN tai td hgp hieu qua, cin cd nhung 
nghien cim tiep theo ve lua chgn mdi Uudng, didu 
kien cam img, ddng thai Ien men. 

KET LUAN 

Gen csn tir chung B cereus HN90 duac 
khuech dai bang phan ung PCR. tach ddng va 
phan tich trinh tu nucleotide Trinh Or gen csn 
nhan dugc trong nghien ciru the hien do tuong 
ddng cao (dat 96%-99%) so vdi cac trinh tu tuang 
lirng tren GenBank (NCBI). Gen csn cita chung B 
cereus HN90 dugc dang ky tai ngan hang dir lieu 
GenBank dudi ma sd truy cap FJ68239I Tir kdl 
qua nhan duoc, chung tdi da xay dung cay phat 
smh chting Ioai dua tren trinh tu acid amin cua 
CSN trong nghien ciiru va trinh tu acid amin cua 
cac CSN khac tren GenBank Da lao chung tai td 
hgp va bieu hien CSN thanh cdng trong td bao E 
coll BL2I (DE3). Hoat tinh CSN tai td hgp gdc 
khi bieu hien d 25''C sau 5 gid cam ihig boi 0,4 
mM IPTG dat 648,73 U/ml, cao han 1,84 lin so 
vdi boat linh CSN ciia chiing gdc 

Loi cam on: Cdng irinh duoc ihuc hien nhd kinh phi 
£ ua Bd Cdng ihuang c dp c ho de ldi md sd 
DTOS 10/CNSHCB thuoc dO dn - Plial tnen va ung 
dung cdng nghe sinh hoc trong ITnh vuc cdng nghiep 
che bien den ndm 2020" Xm chdn thdnh cam on sir 
ho tra ve trang ihiel hi ctia Phdng ihi nghiem Irong 
chem Cdng nghe gen, Vien Cdng nghe sinh hoc, Vien 
Hdn ldm Khoa hgc vd Cdng nghe Viel Nam 
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BACILLUS CEREUS HN90 IN ESCHERICHIA COLI 
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Tien' 

Institute of Biotechnology, I 'lelnani iradeniv of Science and Technology 

SUMMARY 

Gene csn encoding chilosanasc of bactenal strain Bacillus cereus HN90 isolaled from X'leinam 
amplified by PCR using specific primers lhai were designed on ihe basis of similar sequences encoding < 
other B cereus strains deposited on GenBank (NCBI) The expenmental results iL-\ealed ih.ii csn 
sequence of strain HN90. consisls of 1362 nucleotides coding for a 45.Vam ino-acid proicin showed 
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homology (appromixately 96%-99%) with that from other B cereus strains The csn gene sequence in ihe 
present study was deposited onto GenBank under the accession number FJ682391. Gene csn was then 
suhcloned into expression vector pET22b(+) to yield plasmid pET22b':««. The obtained plasmid was Ihen 
transferred inio host bacienum to generate recombinant strain E. coli BL21 \p'ET22h::csn]. When expressing 
recombinant chitosanase in E coh B121(DE3), the optimal conditions were found by inducing with 0.4 mM 
IPTG at bactenal cell density at ODewmm ot"0,6 unit for 5 h at 25'̂ 'C On ihe SDS-PAGE gel. the molecular mass 
of Ihe overexpressed chitosanase showed about 44 kDa, corresponding closely to Ihe expected one Under Ihe 
optimized conditions, the activity of recombinant chitosanase reached up 519 0 U (mg of protein)"' which was 
about 2 5-fold higher than Ihat of wide-type sirain B cereus HN90 
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