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TOM TAT

Gen m4 hoa cho endoglucanase GH5 dugc khai thac tir dir lisu DNA metagenome vi khuan da

co dé Viét Nam c6 cau tric module, gdm vuing xc tac cellulase, module Fn3 va module X. Enzyme
tai to hop da dwoc biéu hién thanh cong trong E. coli va di duoc tinh ché. Dé nghién ctu anh huong
ctiia mot s6 ion kim loai va hoa chat dén hoat tinh cua enzyme, két qua dua trén dyua doan nhanh ciu
trdc phan t cua trinh ty endoglucanase GH5 bang Swiss-Prot, ProFunc va COFACTOR cho thay
enzyme c6 hai gbc amino acid bao thu (Asp-190 va Asp-192) lién két vai Mn?* trong khoang ban
kinh 3,5 A tir tim caa ion Mn?* va c6 chira mot cau disulphide trong phan tir. Két qua nghién ciu
thuc nghiém anh huong cia mot sé ion kim loai (Ca?*, Mn?*, Mg?*, NiZ*, K*, Co%, Cu?*, Zn?*, Fe®*)
& ndng do cudi cung la 10 mM va sau loai héa chat thuong sir dung 12 SDS (1%), urea (1 pM), 2-
mercaptoethanol (1 uM), EDTA (1 puM), tween 80 (ImM), triton X-100 (1 puM) Ién hoat tinh
endoglucanase GH5 cho thiy hoat tinh cua enzyme dugc xac dinh tiang nhe khi st dung 10 mM
MnZ* va tang Ién 2 lan khi sir dung 40 mM Mn2* nhung déu bi giam khi bd sung céc ion kim loai va
hoa chat khac. Mn?* duoc xéac dinh c6 thé lién két dac thl, 1am tang tinh 6n dinh va hoat tinh cua

endoglucanase GH5.

Tir khda: endoglucanase, hda chat, ion kim logi, ProFunc, Swiss-Prot

MO DAU

Hé sinh thai mini trong da co6 cua dong vat
dugc xac dinh 1a 10 phan ung sinh hoc tu nhién
c6 hiéu qua thuy phan ciu tric carbohydrate rat
cao (Codron, Clauss 2010). T dix liéu giai trinh
tu DNA metagenome vi sinh vat da co dé Viét
Nam, trinh ty ma héa cho endoglucanase GH5
chtra module Fn3 1a ciu trdc méi va duy nhat
dugc lya chon dé nghién ctu. Trinh ty nay c6
chiéu dai 1623 nucleotide, gdm 75 nucleotide
dau 5' ma héa vung tin hiéu tiét va 1545
nucleotide (gen xfn3egc) méd hdéa cho enzyme
truong thanh (Nguyen et al., 2019). Két qua so
sanh do trong ddng bang BLASTN va phan loai

bang phan mém MEGAN cho thiy trinh ty c6
nguon gbc tir Ruminococcus bicirculans. Khi so
sanh trinh ty amino acid cia enzyme bang
BLASTP trén céc trinh ty trén ngan hang NCBI,
trinh ty nay c6 chaa module Fn3 va vung hoat
tinh cellulase GH5 3 rang véi do bao phu tot
(100%), do tuong ddng cao (60%) so Vi
endoglucanase ma CDC67342.1 cua loai vi
khuan kha phd bién trong da co dé la
Ruminococcus sp. CAG:57. Sau khi dugc tbi wu
cac ma bo ba dé biéu hién tét nhat trong E. coli,
gen duoc tong hop nhan tao va dua vao vector
pETSUMO bang enzyme gisi han (Ncol va
Xhol). Gen duoc biéu hién trong ching E. coli
BL21 (DE3) trong méi trudng LB ¢6 bd sung
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Amp, nhiét d6 biéu hién 25°C, néng do chat
cam tng 0,5 mM IPTG. Protein biéu hién tét ¢
pha tan va thé hién hoat tinh endoglucanase ré
rang trén ca co chat tan 1a CMC va co chét
khong tan 1a gidy loc (Nguyen et al., 2019).
Protein tai t6 hop duogc tinh ché thanh céng
(Nguyén Thi Quy et al., 2020) c6 do sach trén
99% duoc dung dé nghién ctru, danh gia mot s6
anh hwdng caa pH, nhiét do, cac kim loai va hda
chat dén hoat tinh cua enzyme.

Hoat tinh cua enzyme thuong dé bi anh
huong bai cac yéu té moi trudng bao gom cac
ion kim loai va cac chat héa hoc. Céc ion kim
loai c6 thé kich hoat hoic trc ché hoat dong cua
enzyme bang cach twong tac vai nhom amin
hodc cachoxyl cua cac amino acid. Ngan hang
dir liéu protein (PDB) cho thay c6 mét phan tu
s6 luong protein c6 lién két véi ion kim loai (Lu
et al., 2012). Cac ion kim loai thuong phat hi¢n
lién ket pho bién véi _protein nhu cac ion natri,
kali, canxi, magie, sit, mangan, ddng va kam.
Mot sb nghién ciu cho thdy anh huéng cua cac
ion kim loai dén hoat dong cua cellulase co
ngudn gbc khac nhau thuong khéc nhau. Mot sé
enzyme ho GH10 thuong phai lién két véi cac
ion kim loai dé 6n dinh cAu trc va hoat tinh cua
enzyme. Trong khi, mot s6 enzyme ho GH43 ¢6
cAu tric tinh thé luon lién két chat ché vai Ca?t
(Jordan et al., 2013). Mot s6 ion kim loai con c6
vai tro tang cuong su hoat dong va bao vé vung
trung tdm hoat dong cua enzyme (Zhang et al.,
2015). Bén canh d6, mot sé hdéa chat nhu 2-
mercaptoethanol va DTT c6 kha nang khir lién
két disulfide nén ching thuong wc ché sy hoat
déng cua cac enzyme (Maalej et al., 2009). Cac
tac nhan chelating nhu EDTA hoac DPPE (1,2-
bis diphenylphosphino-ethylene) con c6 thé
kich hoat mot sé hoat dong cia enzyme, dic
biét 1a cellulase, bang cach wc ché cd lap céc ion
kim loai tor moi truong phan tng (Miyano et al.,
1985). Khi tac nhan chelating lién két véi kim
loai trong moi truong phan tng, vi tri xdc tac
clia enzyme s& sin sang dé phan ang véi co chat
lam tang hoat tinh cua enzyme. Mot s héa chat
khac, nhu SDS lai can thiép vao cac vung ky
nudC cla enzyme, né lam thay doi cau tric ba
chiéu hoic cé thé 1am bién tinh enzyme. Nhu
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vay, mot s6 ion kim loai va hoa chét cé thé c6
tdc dung lam tang hoac kim hdm hoat tinh cua
cac enzyme. Trong nghién ctu nay dé xac dinh
kha ning lién két va anh huong boi cac ion kim
loai va hda chat, chiing toi dua trén cau tric bac
ba co d6 twong dong cao nhat duoc uéc doan
bang cac chwong trinh c6 sin va dir liéu ngan
hang protein (PDB). Bén canh d6, nghién cau
thuc nghiém danh gia anh huong cia mot s6
kim loai va hoa chat thuong dung dén hoat tinh
cua endoglucanase GH5 duoc thyuc hién dé kiém
chimg. Banh gia anh huong cua kim loai va héa
chat dén hoat tinh cua enzyme c6 ¥ nghia thuc
tién dé nang cao hiéu qua thuy phan co chat
hoac loai bo cac yéu té 1am giam hoat tinh cua
enzyme trong qua trinh rng dung.
VAT LIEU VA PHUONG PHAP
Vat liéu

Endoglucanase GH5 duoc biéu hién tur
chung E. coli BL21 mang vector pETSUMO-
xfn3egc (Nguyen et al.,, 2019). Enzyme duoc
tinh ché bang cot sac ky &i luc HisTrap 5 mL va
loai mudi bang cot PD-10 (Amersham
Bioscience, Anh) c¢6 d6 tinh sach trén 99% duoc
dung dé thir nghiém danh gia anh huéng cua
mot s6 kim loai va hoa chat (Nguyén Thi Quy et
al., 2020). Co chat CMC (C9481, Sigma) duoc
dung cho thi nghiém xac dinh hoat tinh
endoglucanase. Céac hoa chat khac dung trong
thi nghiém duoc mua cia Merk (Buc) va
Thermo Scientific (Hoa Ky).

Duw do4n kha ning lién két véi kim loai va
hda chat thong qua khao sat cdu tric khong
gian

Céu tric bac ba cua endoglucanase GH5
duge udc doan bang Swiss-Prot trén web theo
duong dan
https://swissmodel.expasy.org/interactive. Cac
trinh ty amino acid cua protein truy van s& duoc
xtr ly bang cach quét ddi voi CSDL cua cac
trinh tu protein va tim su tuong ddng trong cac
ving cau trdc, tir d6 xuét ra két qua bao gom
udc dodn mue do tin cdy, hinh anh va cac lién
két dén cac md hinh ba chiéu du bao va thong
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tin thu dwoc tir mot trong hai ciu trac theo co s
dix liéu protein (Scop) hoic ngan hang dit liéu
protein (PDB) tiy thudc vao ngudn gbc cua cac
mau phét hién. Dya trén cau trdc khéng gian co
do6 tuwong ddéng cao nhat véi endoglucanase
GH5, vi tri lién két cua cac ion kim loai véi
enzyme c6 thé duoc dy doan bang céach lya
chon muc ligands vao phan twong tac véi chudi
protein (interaction with chain). Cac phéi tir va
ion kim loai lién két véi vi tri nhat dinh Ia cac
amino acid trén cdu trdc cua enzyme s& duoc
xac dinh.

Bén canh d6, chung t6i dwya vao chuong
trinh ProFunc dugc xay dung san theo duong
dan https://www.ebi.ac.uk/thornton-
srv/databases/ProFunc/ dé du doan chirc ning
sinh hoa cua endoglucanase GH5 dua trén cac
trinh amino acid cta enzyme dwgc dua vao
(Nguyen et al., 2019). Chuong trinh nay cho
phép xac dinh chiic nang sinh héa cta protein
théng qua mot loat cac phuong phap nhu so
sénh cac nép gap, ving bao ton, phan tich céc
khe ho bé mit cua cau tric khong gian dé xac
dinh vi tri hoat dong va kha ning tuong dong
V6i céc cAu tric ngan hang dir lidu protein
(PDB). Chuong trinh cho phép du doan mot
cach twong dbi mot s6 dic tinh sinh hoa cua mo
hinh cdu tric protein dua vao thong qua s
lugng va loai cac nép gap beta, gamma, cau tric
kep toc, cac lién két disulphide... Béi voi
enzyme c6 nhiéu lién két disulphide thuong bi
anh huong boi cac hoéa chat thuoc nhom céac
chat tay rira nhu SDS, 2-mecaptoethanol...

Céau trdc 3D cua phan tir endoglucanase
GH5 dugc xay dung biang cong cu Phyre2
(Kelley et al., 2015). Phyre2 su dung trinh tu
amino acid cua protein dé xay dyng mé hinh
ciu tric khong gian cua protein dua trén bdn
giai doan phan tich bang céc thuat toan. Trinh
tu dang FASTA cua enzyme duogc giri 1én qua
server  http://www.shg.bio.ic.ac.uk/~phyre2/htmL/
page.cgi?id=index. Cong cu dua ra duy doan mo
hinh ciu tric bac 2 va bac 3 cua phan tu, céc
ving domain, va chat lugng mé hinh.

Ciu trGc khong gian cua phan to
endoglucanase GH5 thu dugc tu Phyre2 dugc

gui 18n server cua cong cu COFACTOR dé tim
ra chitc nang sinh hoc cua phén tuo.
COFACTOR dua vao dir liéu protein trudc do
tim ra vi tri trung tdm hoat dong va cac phan tir
tuong dong. Cé4c tinh chit cua enzyme nhu
Gene Ontology, Enzyme Commission va vi tri
bam véi co chit dwoc chi ra cing véi cac ciu
trdc st dung lam khuon.

Xac dinh anh hwéng caa ion kim loai va hoa
chét

Phan @ng dwoc chuin bi gém c6 45 pL
endoglucanase trong 5 uL ¢éém PBS 10x, pH 6,8
va 25 L CMC 1% pha trong dém PBS 1x. Mdi
phan tng bd sungmét trong sé cac ion loai can
kiém tra v6i nong d6 10 mM (Mn?*, Fe®*, Ca®,
Mg?*, Cu?*, Ni?*, Zn?*, K*, Co?*) hoic mat loai
hoa chat Ia urea (1 pM), EDTA (1 pM), 2-
mercaptoethanol (1 pM), triton X-100 (1 pM),
SDS (1%) va tween 80 (1 mM). Hon hop sau d6
dugc u ¢ 40°C trong 60 phut. Sau thoi gian 1,
hén hop duoc bd sung 75 pL chét phan @ng
DNS va dun sbi trong 15 phut. Sau do, bo sung
tiép 25 pL K-Na-tartrate 40%. Mau duoc do
OD ¢ budc song 540 nm. Lugng duong khir tao
ra dugc tinh dya vao duong chuan vé mdi quan
hé giita ODs4o Va nong do glucose di duoc thiét
lap. Mdi phép thir dwoc lap lai 3 1an. Hoat tinh
endoglucanase (tinh theo don vi U) la s6 pmol
glucose duoc giai phong ra trong mdi phut &
diéu kién do nhu nhiét d6 va pH (Dashtban et
al., 2010). Mot phan tng dugc thuc hién tuong
tu nhung khong bd sung thém ion kim loai hozc
hoa chat vao dé so sanh, danh gia anh huong
ctia cac yéu to nay dén hoat tinh cua enzyme.
Déi chirng am 1a phan tng duogc thuc hién trong
cung diéu kién nhung c6 enzyme va co chat
dugc U riéng rg, sau d6 duoc tron trude khi bd
sung DNS.

KET QUA VA THAO LUAN

Duw doan kha ning lién két véi cac ion kim
loai va hoa chat

Nghién ctru vé ciu trdc khong gian bang
Swiss-Port dva trén trinh tu amino acid cho thay
endoglucanase GH5 ¢6 cau truc twong dong cao
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nhat véi trinh  ty endoglucanase (khudn
3pzt.1.A, do bao phu 0,45) c6 vi tri lién két cua
MnZ  trén cidu trac khéng gian cua
endoglucanase GH5. Bé xac dinh vi tri va su
lien két cua ion Mn2* trén phan tir enzyme,
nghién ciu trong muc ligands thé hién ion nay
lien két v6i enzyme tai vi tri cua 2 goc Asp-190
va Asp-192 trong khoang béan kinh 3,5 A tir tam
cta ion Mn2* (Hinh 1). Két qua nay phu hop voi
nghién ctiu vé kha ning lién két cua 20 amino
acid trong s6 1109 chudi protein lién két vai ion
kim loai cho thdy, mét sb ion kim loai thuong
lien két dac trung voi cac amino acid nhat dinh
trong ban kinh 3.5 A tir tam caa ion kim loai.
Trong d6, ion Mn?" dugc xac dinh thuong chi
lien két voi Asp, His va Glu (Lu et al., 2012).
Do d6, phan tich nay thém khang dinh kha ning
lien két cua ion Mn?* v6i amino acid Asp trén
cau tric caa endoglucanase GH5. Viéc lién két
ciia mot ion kim loai trén ciu trdc cua enzyme
da duoc chitng minh ¢6 kha nang lam tiang hoat
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tinh cua enzyme (Jordan et al., 2013, Zhang et
al., 2015). Biang phin mém Phyre2, phan tu
endoglucanase GH5 duogc ude doan c6 ciu tric
khong gian dic thd véi cac xoan alpha bén
ngoai va ciu trdc 16i beta-sheet bén trong tuong
tu nhu wdc doan trén Swiss-Prot (Hinh 1). Céu
trdc gap nép trong 16i caa phan tir duoc du doéan
la viing trung tam hoat dong duwa theo cac ciu
tric tinh thé cua cac endoglucanase di biét
trude do (Fort et al., 2001).

Dua vao cong cu COFACTOR, céac enzyme
c6 do twong dong cao véi XFN3EGC da duoc
tim thy, trong d6 cau tric cua endo-1,4-beta-
glucanase tir B. subtilis 168 c6 ti I¢ phan tram
tuong dong cao nhat, dic biét & ving xuc tac.
Vung trung tdm hoat dong cé cac goc bao tha
Glu229 va Glul69 da duoc tim thay trong ciu
tric XFN3EGC. Trong d6, ion Mn?* ciing dugc
udc doan lién két véi 2 phan tr H.O va géc
carboxyl cia Aspl195 va Aspl97 tuong tu nhu
udc doan dua trén cong cu ProFunc.

Hinh 1. Khdo sat vung bao thd trén trinh tw endoglucanase GH5 bang SwissProt va xac dinh vi tri lién két voi
ion kim loai trén cau trdc bac ba cla enzyme tham chiéu. Mn: Mang gan.
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Hinh 2. Kh&o sat c4u tric phan tl cia endoglucanase GH5 dya trén cac trinh tw amino accid bang ProFunc

XFN3EGC AKSAGMYAIIDWHILSDGDPRTHQSQAVAFFKEMANTYKNYDNVIYEICNEPNGGVTWNG 360
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Hinh 3. S&p xép thdng hang trinh tw XFN3EGC véi endoglucanase GH5 tir Bacillus subtilis 168. Ba géc amino
acid trén EGC cua B. subtilis gdm Asp195, Asp197, Asn 198 (vi tri mii tén lién nhau) la nhirng vj tri c6 chra
dién tich am lién két véi ion Mn2+. Hai mii tén con lai chi hai géc amino acid Glu19 va Glu 257 la trung tam
hoat dong clia endoglucanase GH5 & B. subtilis.

Anh hwéng cia mdt sé ion kim loai dén hoat  loai déu anh hudng theo huéng kim ham hoat
tinh caa endoglucanase GH5 tinh cta enzyme (Hinh 3). Trong d6, ion kim

Céc ion kim loai, hda chét c6 thé anh huong  loai Cu?* va Zn?* ¢é anh hudng nhidu nhit dén
theo hudng lam tang cuong hoac kim hdm hoat  hoat tinh cua enzyme khi hoat tinh chi dat twong
tinh ctua enzyme. Két qua danh gia anh huong ng la 23,9 va 33,7% so véi hoat tinh cua
cia mot s6 ion kim loai dén hoat tinh cia enzyme khdng bé sung 2 ion kim loai nay. Cu?*
endoglucanase GH5 cho thiy hau hét cac kim  va Zn? ciing duoc danh gia 1a nhiing ion kim
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loai thuong wc ché hoat dong cua céc cellulase
(Romaniec et al., 1992). Nhiéu nghién ciu cho
thdy Co?* cO thé lam ting hoat tinh cua
endoglucanase Ién t&i 140% (Pang et al., 2009),
137% (Feng et al., 2007) hoic 160% (Wang et
al., 2012)...Tuy nhién, trong nghién cttu nay,
Co?* lai lam giam hoat tinh cua endoglucanase
GH5 chi con khoang 80% so véi d6i chung la
enzyme khdng b6 sung Co?.

Céc ion kim loai khac nhu Ca?*, Mg?" Zn?"
Fe3* ¢ nong d6 10 mM ciing déu lam giam hoat
tinh cua enzyme. Két qua nay ciing trong dong
véi cdng trinh nghién cau vé anh huong cua
mot sé ion kim loai dbi véi endoglucanase cua
Li va cong su (Li et al., 2012). Céc kim loai K*,
Cu?* ciing da dugc chung minh Iam giam hoat
tinh cua endoglucanase khi bd sung véi ndng do
10 mM (Pol et al., 2012).

Trong nghién cau nay chi c6 Mn?* lam
tang hoat tinh cua enzyme nhung khong dang
ké (108%) & nong d6 10 mM. Tuy nhién khi
tang ndng d6 Mn2* [én 20 mM, 30 mM, 40 mM
thi hoat tinh twong déi ciia enzyme cao hon so
v6i dbi chimg tuwong ung 1a 202, 215, 222%
(Hinh 4). Hoat tinh cia enzyme bit diu giam
khi b6 sung Mn?* ¢ nong d6 50 mM. Do vay,
dé tang hoat tinh cua enzyme 1én muc cao hon,
phan @ng can b sung thém tir 20 dén 40 mM
Mn?. Nghién ciu twong tu ddi Vvéi
endoglucanase = GH5 cua  Thermobifida
halotolerans YIM 90462 ciing cho thay viéc bd
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sung thém 5 mM cac ion Mn?*, Ba?" Ca?" lam
tang hoat tinh cua enzyme Ién tir 27 — 38%
(Zhang et al., 2015). Tuong tu, nghién ctu cua
tac gia Azzeddine va cong su cho thay chi sir
dung Mn*? & ndng ¢6 5 mM la c6 hiéu qua 1am
ting hoat tinh endoglucanase cao nhat
(306,25%) khi thir nhiém danh gi4 anh huong
cua mot loat cac ion kim loai khac nhau (Ca ",
Mg2+, Ni2+, K+, C02+, CU2+, Mn2+, an”, Fe2+,
Na*, SrZ Hg?, NH*) dén hoat tinh cua
endoglucanase duoc san xuit bai Streptomyces
sp. B-PNG23.

Dé giai thich nguyén nhan ion Mn?* lam
tang hoat tinh cua enzyme, tac gia cho rang ion
nay da phan ang voi ving amino acid nhat dinh
trong cac vi tri hoat déng cua protein, gay ra su
thay ddi c6 lgi v& hinh dang lam thuc day hoat
dong cua enzyme (Bettache et al., 2013). Téac
gia khéc thi cho rang su tac dong cua ion kim
loai c6 thé 1am cau ndi gitta enzyme va co chit,
lam thay ddi thé oxi hoa - khir, 1am bén phan t.
Két qua nay pha hop véi nghién ciru vé cau trdc
khdng gian bang Swiss-Port khi endoglucanase
GHS5 c¢6 cdu trac tuong dong cao nhit véi trinh
tu endoglucanase (khuén 3pzt.1.A) c6 vi tri lién
két cua ion Mn?* dic thu véi Asp190 va Aspl192
trén cau tric khong gian. Do d6, enzyme nay co
thé c6 vi tri gén ion Mn2* nén su c6 mit cua ion
Mn?* trong dung dich phan tmg da lam hoat tinh
ctia endoglucanase GH5 trén co chat CMC ting
1én 0 rét.
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Hinh 4. Anh hwéng ctia mét sb ion kim loai I&én hoat tinh ctia endoglucanase GHS5 trén co chat CMC.
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Anh hwéng ciaa m@t sé hoa chit dén hoat
tinh cia endoglucanase

Két qua danh gia anh huong ciia mot s6 hoa
chat (urea, 2-mercaptoethanol, EDTA, triton X-
100, SDS, tween 80) Ién hoat tinh cta enzyme
cho thay chiing déu anh huong theo huéng kim
hdm, lam giam hoat tinh cua endoglucanase
GH5 trén co chit CMC. Cac chat nay cha yéu
c6 ban chét |a cac chat tay ria nén da 1am thay
ddi strc cang bé miat caa dung dich, c6 thé dan
t6i anh huong dén hoat tinh cua enzyme. Céc
dung mdi hitu co va chat tay rira ciing thuong
dugc s dung dé bién tinh protein va hoa tan
céc co chat ki nudc trong phan ang ciia enzyme.
Mot s6 nghién ctru trude day da chi ra EDTA va
SDS c¢6 sy anh huong @e ché 1am giam hoat tinh
cua endoglucanase (Feng et al., 2007, Pang et
al., 2009). Chat EDTA duoc cho la chét wc ché
dac trung cua enzyme kim loai, thuong dugc
dung dé phan biét enzyme kim loai va cac nhom
enzyme khéc. Bén canh d6, 2-mecaptoethanol la
hop chat thuong dwoc dung dé khur lién két
disulfide manh hon SDS va c6 thé phan tng
nhu 14 mot chat chdng oxy hoa bing cach cat
cac gbc hydroxyl cua cac chat khac. Chat nay

1.0 1
0.8
0.6

0.4

[Glucose] (mM)

0.2

0.0

c6 thé 1am bién tinh protein bang kha nang phan
cat lién két disulfide. G nghién ctu nay, EDTA
va SDS déu cd anh dén hoat tinh cua enzyme
nhung khong nhiéu khi hoat tinh cua enzyme
van dat khoang 90% so véi doi chang. Trong
khi, ure, 2-mecaptoethanol va tween 80 déu Iam
giam hoat tinh cua enzyme, hoat tinh chi dat lan
luot 12 82, 80 va 75% so vai ddi ching. Trixton
X-100 ciing 1a chét tay rira c6 ban chit nhu
tween 80 (chat hoat dong bé mit non-ionic)
khéc voi SDS (chat hoat dong bé mat anion) lai
duoc xac dinh c6 anh huéng nhiéu nhit dén
hoat tinh cua enzyme, su c6 mat cua hoa chat
nay lam cho hoat tinh cua enzyme chi dat
khoang 47% so véi dbi ching (Hinh 5). Két qua
nay ciing tuvong dong voi du doan chiic ning
sinh hoa cta enzyme dua trén chuong trinh
ProFunc khi xac dinh c4u tric cua enzyme c6
chia lien két disulphide. Cac lién két nay
thuong bi anh huéng manh bai cac hda chat nhu
cac chit tay rua (triton X-100, tween 80, SDS)
va chat khu lién két disulfide thuong duoc sir
dung dé bién tinh protein, dién hinh 1a 2-
mercaptoethanol dugc thir nghiém trong nghién
cau nay.

il

Urea

2-Mercapto EDTA  Tween 80 Trixton X-
ethanol 100

Hinh 5. Anh hwéng ctia mét sb héa chat thwong st dung 1&n hoat tinh ctia endoglucanase trén co chat CMC.

KET LUAN

Dua trén dwa doan nhanh bang Swiss-Prot
va ProFunc cho thiy endoglucanase GH5 duoc
khai thac tir dir liéu DNA metagenome vi khuan
da co dé dugc dy doan co vi tri lién két véi
Mn?* tai goc Asp bao thu va cé chia lién két

disulphide trong phan tir. Két qua thuc nghiém
cho thay hoat tinh cua endoglucanase GH5 chi
tang khi b6 sung Mn? va tang Ién 2 lan khi sir
dung Mn?* & nong d 40 mM.

Loi cam on: Ching tdi xin cam on su hé tro
kinh phi cua DPé tai thugc huong KH&CN uu
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EFFECT OF METAL IONS AND CHEMICAL AGENTS ON THE ACTIVITY OF
ENDOGLUCANASE GHS5 EXPLOITED FROM GOATS-RUMEN BACTERIAL
METAGENOMIC DNA DATA

Nguyen Khanh Hoang Viet'?, Ha Thi Thuy Hoa?, Truong Nam Hai'2, Do Thi Huyen!?

YInstitute of Biotechnology, Vietnam Academy of Science and Technology
*Graduate University of Science and Technology, Vietnam Academy of Science and Technology

SUMMARY

A gene coding for GH5 endoglucanase exploited from metagnomic DNA data of bacteria in
Vietnamese goats’ rumen was modularity structure including a catalytic module, a fibronectin-3 like
module and an X module. The recombinant enzyme was sucessfully expressed in E. coli and
purified. To study the effect of some metal ions and chemicals on enzyme activity, in this study, we
used some tools including Swiss-Prot, ProFunc, COFACTOR for prediction of enzyme structure
and ligands interaction. The obtained results indicated that the most similar structure with enzyme
had two conserved residues (Asp-190 va Asp-192) linked with Mn?* within a radius of ~ 3.5 A from
the center of ion Mn?* and enzyme molecule contained a disulphide bond. Experimental results for
essessment of the effect of some metal ions (Ca?*, Mn?*, Mg?*, Ni*, K*, Co?*, Cu?*, Zn?*, Fe*) at
the final concentration of 10 mM and of six common chemicals including SDS (1%), urea (1 uM),
2-mercaptoethanol (1 uM), EDTA (1 uM), tween 80 (1mM), triton X-100 (1 nuM) showed that only
Mn?* increased enzyme activity slightly at concentration of 10 mM and two times at the
concentration of 40 mM Mn?*. The Mn?* has been identified as a specific binding agent may
increase the stability and activity of endoglucanase GH5.

Keywords: endoglucanase, chemicals, metal ions, ProFunc, Swiss-Prot
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