BO GIAO DUC VA PAO TAO
PAI HOC THAI NGUYEN

TRINH PINH KHA

TINH SACH VA NGHIEN CUU PAC TINH CUA
CELLULASE TU NHIEN VA TAO CELLULASE TAI
TO HQP TU NAM SQI TAI VIET NAM

Chuyén nganh: Hoéa sinh hoc
M4& sé: 62.42.01.16

TOM TAT LUAN AN TIEN ST SINH HQC

THAI NGUYEN - 2015




Céng trinh dwoc hoan thanh tai:
TRUONG PAI HQOC KHOA HOQC - PAI HQC THAI NGUYEN
VIEN CONG NGHE SINH HQC - VIEN HAN LAM KHOA
HQC VA CONG NGHE VIET NAM

Ngudi huéng din khoa hec: [1. PGS.TS. Quyén Pinh Thi
2. PGS.TS. Nghiém Ngoc Minh

Ngwoi phanbién 1: ...

Luan &n sé dugc bao vé truéc Hai dong cham luan an cip Pai hoc
Hop tai: TRUONG PAI HQC KHOA HQC - PAI HQC THAI NGUYEN
Vao hoi gio ngdy thang nam 2015

C6 thé tim hiéu luan an tai:
Thuwr vién Quéc gia
Trung tdm hoc li¢u Pai hoc Thai Nguyén
Thu vién Truong Pai hoc Khoa hoc Thai Nguyén



DANH MUC CAC CONG TRINH CO LIEN QUAN PEN DPE TAI

1. Dinh Kha Trinh, Dinh Thi Quyen, Thi Tuyen Do, Thi Thu Huong
Nguyen, Ngoc Minh Nghiem (2013), “Optimization of culture
conditions and medium components for Carboxymethyl Cellulase
(CMCase) production by a novel basidiomycete strain Peniophora
sp. NDVNO1”, Iranian Journal of Biotechnology, 11(4), pp. 251-
259. (SCI-E)

2. Dinh Kha Trinh, Dinh Thi Quyen, Thi Tuyen Do, Ngoc Minh
Nghiem (2013), “Purification and characterization of a novel
detergent- and organic solvent-resistant endo-beta-1,4-glucanase
from a newly isolated basidiomycete Peniophora sp. NDVNO1”,
Turk J Biol, 37, pp. 377-384. (SCI-E)

3. Trinh Pinh Kha, Quyén Dinh Thi, Nghiém Ngoc Minh (2012),
“Nhan dong va phan tich trinh tw gene 28S rRNA cua chang nim
dam sinh téng hop cellulase”, Tap chi Khoa hoc va Coéng nghé -
Pai hoc Thai Nguyén, Tap 96, S6 8, pp. 115-118.

4. Trinh Dinh Kha, Quyen Dinh Thi, Nghiem Ngoc Minh (2012),
“Optimization of carboxymethyl cellulase production by
Basidiomycete Peniophora sp. NDVNO1l under solid state
fermentation”, Proceedings The Second Academic conference on
Natural Science for Master and PhD Students from Cambodia -
Laos - Malaysia — Vietnam, Publishing House for Science and
Technology, pp. 445-450.

5. Trinh Pinh Kha, Quyén Dinh Thi, Nghiém Ngoc Minh (2011),
“Téi wu sinh tong hop carboxymethyl cellulase tir chiing ndm dam
Peniophora sp. NDVNO1 & cac diéu kién 1én men ran”, Tap chi
Cong nghé Sinh hoc, Tap 9, S6 4, pp. 845-852.

6. Trinh ty gen dang ky trén GenBank: ma s6 JF925333



MO PAU

Cellulase dugc tng dung trong cong nghiép thuc pham, san xuat
thirc an chin nudi, san xuat bia, bot gidy, nganh cdng nghiép chat tay
rira, nganh cdng nghiép dét may, nhién liéu va hoa chat, quan ly chat
thai va xt ly 6 nhiém mai truong.

Viéc khai thac (mg dung cellulase tir nguon ty nhién gap nhiéu
han ché do ning Iyc sinh tong hop cua chung gidng, khdng chii dong,
kho can thiép thay doi tinh chat vé dong hoc enzyme, do bén nhiét do
va pH, kha ning hoat dong trong nhiing diéu kién nong do cao chat tay
rira va dung méi hiru co.

Trén thé giéi, da c6 nhiéu phuong phap dugc dua ra dé nang cao
ning suat cellulase nhu 1a tuyén chon céc chang c6 kha ning sinh tong
hop cellulase cao, toi uu hoa cac diéu kién Ién men nham thu duoc
luong 16n enzyme nay. Dac biét voi sy phat trién cia cong nghé, mot
s6 gen ma hoa cellulase cua vi sinh vat va thuc vat da dugc tach dong
va dua vao biéu hién mirc do 16n & cac hé biéu hién khéc nhau (biéu
hién trong E. coli, trong ndm men, trong nim méc). O Viét Nam, viéc
nghién cau cellulase chu yéu ding ¢ viéc phan lap tuyén chon cac
ching vi sinh vat san xuit enzyme cao va danh gia mot s tinh chat cia
enzyme dé (g dung trong cong nghé sinh hoc va xu 1y méi truong.
Viéc nghién ctu tao ché pham cellulase tai to hop va tng dung cac ché
pham nay con han ché.

Xuét phét tir nhitng ly do trén ching toi tién hanh thyc hién dé
tai luan an: “Tinh sach va nghién ciéu dic tinh caa cellulase tw
nhién va tao cellulase tai té hep tir nAm sgi tai Viét Nam”.

2. Muc tiéu nghién ciru

(i) Tinh sach va danh gia dugc dac tinh cua cellulase ty nhién tir

chang ndm tuyén chon 1am co sé tng dung va tao cellulase téi to hop.



(ii) Tao duoc endoglucanase tai to hop khdng chira peptide tin
hiéu tir nguon gen da duoc phan lap tir chiing nam sgi tuyén chon tai
Viét Nam.

3. Noi dung nghién ciru

3.1. Nghién ciru tuyén chon chung nam c6 kha ning sinh tong hop
cellulase manh trong bo suu tap tir nhidu ngudn khac nhau;

3.2. Nghién ctru téi wu thanh phan mai truong, diéu kién 1én men
quy md phong thi nghiém phu hop véi chang ndm tuyén chon 1am
co s& san xuat cellulase ty nhién;

3.3. Tinh sach va phan tich tinh chat ly hoa cua cellulase tinh sach tir
chang nam chon loc tai Viét Nam;

3.4. Nghién ciru biéu hién gen ma hoa endoglucanase khong chira
peptide tin hiéu tir chung nam Aspergillus niger VTCC-F021 trong
Pichia pastoris GS115 va t6i vu méi trudng 1én men phi hop dé san
xuat endoglucanase tai té hop khong chira peptide tin hiéu;

3.5. Tinh sach va phan tich tinh chét ly héa cua endoglucanase tai to
hop khéng chua peptide tin hiéu.

4. Nhirng déng gop méi caa luan an

() Endoglucanase tir chung nim Peniophora sp. NDVNO1
tuyén chon tai Viét Nam lan dau tién duoc tinh s ach c6 kich thuéc
khoang 32 kDa. Endoglucanase c6 d6 bén cao trong khoang nhiét do
30-37°C va pH 4,0-7,0. Enzyme nay bén ddi v6i dung méi acetone &
ndng d6 1-20%:; ethanol va butanol-1 & ndng d6 1-5%; isopropanol &
nong do 1-15% va do bén cao d6i véi chat tiy rira Tween 20, Tween
80, Triton X-100 va triton X-114.

(if) Gen m& hda endoglucanase A khong chaa peptide tin hi¢u
(meglA) tur chung A. niger VTCC-F021 da dwoc biéu hién thanh cong
trong P. pastoris GS115. Endoglucanase A téi té hop (rmEgIA) tinh



sach c6 kich thuéc khoang 32 kDa. Enzyme hoat dong t6i uwu & nhiét
d6 50°C, pH 3,5, bén ¢ 30-37°C va rat bén trong khoang pH 3,0-8,0.
Enzyme d6 bén cao ddi véi chét tay rira Tween 20, Tween 80, Triton
X-100 va triton X-114.

5.Y nghia khoa hoc thuec tién caa luan an

5.1. Y nghia khoa hoc

Két qua nghién cttu gop phan 1am séng to dic diém hoa sinh caa
endoglucanase cd ngudn gdc tir nam thudc chi Peniophora va gop
phan 1am sang t6 anh huong cua peptide tin hiéu dén tinh chat
endoglucanase caa ching A. niger VTCC-F021 biéu hién trong nim
men Pichia pastoris.

Két qua tao endoglucanase tai t6 hop khong chua peptide tin
hiéu da cung cb thém co so khoa hoc trong hudng cai bién hoat tinh va
tinh chat enzyme tai to hop bang céch cit bo doan peptide tin hiéu.

Cac bai bao khoa hoc cong bd trén tap chi khoa hoc chuyén
nganh qudc té va trong nudc cling véi trinh ty gen c¢ong bd trén co so
dir liéu Ngan hang gen Quéc té 1a nhirng tai liéu c6 gia tri tham khao
trong nghién cau va giang day.

5.2. Y nghia thuc tién

Endoglucanase tir chung nam Peniophora sp. NDVNO1 va
endoglucanase téi to hop khong chtra peptide tin hiéu c6 tinh chat phu
hop vai hudng tng dung san xuit ché pham bé sung vao thirc 4n chin
nudi dé chuyén héa hop chit glucan nang cao hiéu qua st dung thic in
va ting trong Vat nudi. Bong thoi, hai enzyme nay ¢ thé sir dung trong
chuyén héa sinh hoc nguyén ligu, chat thai néng nghiép giau cellulose
thanh duong stir dung trong cong nghiép 1én men.

Thanh phan méi truong va diéu kién 1én men téi wu dbi vai chiing
Peniophora sp. NDVNO1 va chiing P. pastoris tai to hop c6 thé duwoc sir



dung dé 1én men lugng I6n, phi hop dé san xuét ché pham endoglucanase
tu nhién va tai to hop trong diéu kién thuc tién tai Viét Nam.
* B cuc ciia Luan an

Luan &n gom 126 trang (khdng ké phu luc), mé dau 4 trang, tong
quan tai liéu 27 trang; vat liéu va phuong phap nghién ciu 13 trang;
két qua 46 trang; thao luan 11 trang; két luan va dé nghi 2 trang. Luan
an c6 18 bang thé hién két qua nghién cau, 31 hinh anh minh hoa, 189
tai lieu tham khao, trong d6 c6 24 tai lieu tiéng Viét va 161 tai lieu
tiéng Anh va 04 dia chi trang web.

Chuwong 1. TONG QUAN TAI LIEU

Luan an da tham khao 24 tai liéu tiéng Viét va 161 tai liéu tiéng
Anh va 04 dia chi trang web chuy&n nganh dé tong két cac noi dung co
lien quan bao gém: (1) Cellulase; (2) Ung dung cua cellulase; (3)
Nghién cau tao cellulase tai to hop; (4) Nam soi Peniophora sp.,
Aspergillus niger .

Cellulase 12 nhém enzyme thay phan c6 kha niang cat méi lién
két B-1,4-O-glycoside trong phan tu cellulose, oligosaccharide,
disaccharide va mot sé co chit tuong tu khac (Saranraj va dtg, 2012).
Céc cellulase dugc wng dung rong rai trong nhiéu nganh cong nghiép
nhu: cong nghiép thyc pham, cong nghiép san xuét thirc an gia suc,
cong nghiép san xuat dung méi hitu co, san xuit chat tay roa, cong
nghiép gidy va bot giay, dac biét trong cong nghé xu Iy réc thai san
xuit phan bén vi sinh (Kuhad va dtg, 2011; Sharada va dtg, 2013).

Cho dén nay, trén thé gidi da co kha nhiéu tac gia nghién cau vé
biéu hién cellulase trong nhiéu hé thdng biéu hién. Yang va dtg
(2010) da nhan dong va biéu hién cellulase bén nhiét tir chang
Bacillus subtilis 15 trong E. coli BL21 (DE3). Nam 2011, Peng va
dtg da biéu hién thanh cong gen ma hoa cellulase bén nhiét tir



Clostridium thermocellum trong E. coli. Nam 2001, Hong va dtg da
phan lap gen ma hoa B-glucanase tir A. niger IF031125 va biéu hién
trong nim men. Zhao va dtg di st dung phuong phap t6i wu héa
codon gen engl tir A. niger IFO31125 thu dugc gen syn-egl bi thay
d6i 193 nucleotide, thanh phan G+C giam tir 54% xudng 44%. Sau
d6 dugc chén vao vector pPICIK, dat trong hé biéu hién P. pastoris
GS115. Rashid va CS (2008) da biéu hién F1-CMCase (24 kDa, 221
aa) tir A. aculeatus trong A. oryzae niaD300. Hoat tinh enzyme tai to
hop dat cao nhat (18,3 U/ml) sau 120 gio biéu hién trong méi truong
chira ngudn tinh bot.

O Viét Nam, hau hét cac nghién ciru méi chi quan tam dén B-
glucanase tu nhién, c6 it cac nghién ctru dé cap dén B-glucanase tai to
hop. Nam 2010, Nguyen va dtg da nhan dong gen ma hoa B-
glucosidase tu  A. niger PBC va biéu hién thanh cong trong P.
pastoris SMD1168 voi hé vector biéu hién la pPIC 9. Tran Dinh Man
va dtg (2010) dua trén ky thuat megaprimer, da gan thanh cong doan
gen ma héa exoglucanase (1450 bp) tir Cellulomonas fimi ATCC484
va promoter (180 bp) tir B. subtilis va biéu hién trong E. coli c¢6 hoat
tinh 0,25 U/ml. Nam 2011, Pham Thi Hoa va dtg da nhan dong va
biéu hién thanh cong gen eglA ma hda endoglucanase thudc ho 12 tir
chung A. niger VTCC-F021 trong nAm men P. pastoris GS115. Tuy
nhién, ning suit biéu hién cua chang tai to hop thap va tinh chét chua
phu hop dinh huéng tng dung trong chan nudi.

Chuong 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit ligu, hoa chit va dia diém nghién ciru
2.1.1. Vat ligu
Bo suu tap 42 chung nam do phong Cong nghé sinh hoc enzyme
- Vién cbng nghé sinh hoc - Vién Han lIam Khoa hoc va Cong nghé



Viét Nam, phong thi nghiém sinh hoc - Khoa Khoa hoc Sy séng -
Trudng Pai hoc Khoa hoc - Pai hoc Théi Nguyén cung cap.
2.1.2. Hoa cht

Hoda chit sir dung trong thi nghiém déu ¢ dang tinh khiét do céc
hang uy tin chuyén cung cip héa chit phan tich caa My, Puc, Tay Ban
Nha cung cap.
2.1.3. Pia diém nghién cizu

Cac thi nghiém dugc thuc hién tir thang 7 nam 2009 tai Phong
Cong nghé sinh hoc enzyme va Phong thi nghiém trong diém Cong
nghé gen thugc Vién Cong nghé sinh hoc - Vién Han I[am Khoa hoc
va Cong nghé Viét Nam.

Cong trinh duoc hoan thanh tai Khoa Khoa hoc Su séng -
Truong Pai hoc Khoa hoc - Bai hoc Thai Nguyén
2.2. Thiét bi thi nghi¢m

Céc thiét bi duoc sir dung 1am thi nghiém déu méi, hién dai va
c6 do chinh xac cao thuéc phong Céng nghé sinh hoc Enzyme va
Phong thi nghiém trong diém Cong nghé gen, Vién Cong nghé sinh
hoc, Vién Khoa hoc va Cong nghé Viét Nam.
2.3. Phwong phap nghién cau
2.3.1. Cdc phwong phap vi sinh vat

Nudi cdy hoat hoa nim mdc; Nudi ciy nam thu enzyme; Nudi
cay E. coli; Nudi biéu hién Chung P. pastoris tai to hop.
2.3.2. Cdac phwong phdp sinh hoc phan ti
2.3.2.1. Téach chiét DNA tong sé ciia ndm moc
2.3.2.2. Tach chiét DNA téng sé nam men
2.3.2.3. Tach DNA plasmid theo Sambrook va Rusel
2.3.2.4. Cat plasmid bang enzyme gidi han
2.3.2.5. Tinh sach phan dogn DNA
2.3.2.6. Nhan bdn gen bang PCR



2.3.2.7. Phan #ng néi ghép gen
2.3.2.8. Bién nap bang soc nhiét
2.3.2.9. Bién nap bang xung dién
2.3.2.10. Gidi trinh ty nucleotide theo phwong phap gidi trinh tu tw dong
2.3.3. Cac phwong phdp hoa sinh
2.3.3.1. Xdc dinh hogt tinh cellulase theo duwong kinh thuiy phan trén
dia thach
2.3.3.2. Xac dinh hogt do cellulase theo phuwong phap cua Miller 1959
2.3.3.3. Tinh sach cellulase ti nhién bang sdc ky loc gel
2.3.3.4. Tinh sach protein téi t6 hop bang scc ky i lic
2.3.3.5. Pbién di gel polyacrylamide (SDS-PAGE) theo Lemmli 1970
2.3.3.6. bién di SDS-PAGE nhugm hoat tinh
2.3.3.7. Xdc dinh ham lwong protein tong sé theo Bradford 1976
2.3.3.8. Nghién ciru anh huong ciia mét sé yéu té ly hoa Ién hogt tinh
va d¢ bén cua cellulase ty nhién va tai té hop

bong hoc cua phan ttng enzyme

Nhiét do va pH téi wu

D6 bén nhiét va do bén pH

Anh huong caa ion kim loai, chét tay rira va dung mdi hitu co.
2.3.3.9. Xdc dinh san pham thiy phan bang ky thugt TLC
2.4. Xir ly sb liéu

Phan mém Microsoft Excel st dung dé xir Iy sb liéu thu duoc
trong qua trinh thuc nghiém va tinh gia tri cua cac tham sé thong ké
sinh hoc (Chu Vin Man 2001). Chuong trinh Blast, DNAstar duoc
ding dé phan tich, so sanh trinh tu nucleotide va xay dung cay phan
loai chung nim nghién ctru. Chuong trinh SignalP 4.1 Server dung dé
phan tich signal peptide, NetOGlyc 4.0 Server ding dé phan tich diém
O-glycosyl héa, NetNGlyc 1.0 Server ding dé phan tich diém N-
glycosyl héa.



Chwong 3. KET QUA VA THAO LUAN
3.1. Tinh sach va nghién ciru dic tinh caa cellulase tw nhién tir
nam sei tai Viét Nam
3.1.1. Tuyén chen va phan logi ching ndm sei sinh téng hep
cellulase
D3 tuyén chon duoc ching NDVNO1 c¢6 hoat tinh manh nhat
(1,47 U/ml) trong s6 37 chang nam Trichodrema va 5 chung nAm dam.

Hinh 3.1. Hoat tinh cellulase ciia mét s6 chiing nAm soi
(T1-T31: mét s6 chiing nam Trichoderma; 1: Peniophora sp.
NDVNO1; 2: Pleurotus sajor-caju; 3: Pleurotus ostreatus; 4:

Ganoderma lucidum; 5: Flammulina velutipes)
bi nhan dong va xac dinh trinh tu nucleotide cta gene ma héa
rRNA gébm mot phan gen 18S; toan bo trinh ty ITS1, gen 5,8S va trinh
tir ITS2; mot phan gen 28S cua chung NDVNO1 cd chiéu dai 1255 bp.

bp bp

1 M M 2 3 BC 4 M
<3000
<1500
1500 1200 bp <1000
1000
A B C D

Hinh 3.2. Hinh anh dién di nhan gen ma héa rRNA
DNA téng s6 (A-1); San pham PCR nhén gen ma héa rRNA ti
khudén DNA tdch chiét tir ching NDVNOL (B-2); Plasmid tdi t6 hop
(C-3); San pham cdt plasmid tdi to hop/Xbal va Xhol (D-4); Marker
1 kb (M); pJET1.2 (C-PC)




So sanh trinh tu c6 do tuong dong cao (>99%) véi Mot s6 loai
thudc chi Peniophora. Trinh tu gen ma hoa rRNA cia chiung NDVNO1
da dugc dang ky trong GenBank voi mé sé JF925333 va chung da
dugc dat tén la Peniophora sp. NDVNOL.

P4z
P61

-------- I_E B1S
P61
P8E
P8t
Paz
pe‘

E— (e }
=" P6E

- D4:z }

V4ag
R7Z

6 a4 2 o
Nucleotide Substitutions (x100)

Hinh 3.3. Cay phan loai chiing NDVNO1 dwa vao trinh tw gen ma
héa rRNA
P333: Peniophora sp. NDVNO1 (JF925333); P611: Peniophora sp.
M104-3B (HM595611); P651: Peniophora pini (EU118651)
3.1.2. Téi wu diéu Kién moi trwong nudi cdy sinh tong hep cellulase
Chung Peniophora sp. NDVNO1 di duoc t6i wu cac diéu kién:
thoi gian 1én men, pH ban dau ciia méi truong, nhiét do 1én men, co
chat cam twng, néng do dich chiét khoai tay, nguon carbon, nguon
nitrogen va mot s6 nguon khoéng.
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Hinh 3.9. Niing suit sinh tong hop cellulase ciia chiing
Peniophora sp. NDVNO1 trong méi trwomg tbi wu va chwra téi uvu
STU: sau t6i vu; TTU: trwoc 16i wu
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Két qua t6i wu cho thiy, ning suét sinh tong hop cellulase dat

24,65 U/ml, cao hon 8,6 14N so véi méi truong co ban ban dau chua tHi

wu. Nhu vay, thanh phan méi truong téi wu c6 chira 80% (v/v) cua
truyén khoai tay, 0,6% rom lta; 0,2% (w/v) (NH,),HPO, va 0,5%
(W/v) bot gidy 1am co chat cam tmg. Biéu kién 1én men thich hop &

28°C, pH ban dau cua méi truong bang 7,0, thoi gian 1én men 120 gio.

3.1.3. Tinh sach va dinh gid tinh chét cellulase cuia ching
Peniophora sp. NDVNO1
3.1.3.1. Tinh sach cellulase
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Hinh 3.10. Sic ky do tinh sach cellulase trén cot Biogel-P100 (A) va
hinh 4nh dién di protein sin phim tinh sach (B), di¢n di hoat tinh (C)

M: marker protein (Fermentas); 1: phé dién di dich enzyme thé; 2:

phé dién di dich enzyme qua cét Sephadex-G75; 3: phé dién di dich

enzyme qua cot Biogel-P100 (dich tinh sach); 4: Phé dién di nhuém

hoat tinh dac hiéu

Tinh sach bang taa ammonium sulfate, qua cot sic ky loc gel

Sephadex G75 va cot Biogel-P100 thu dugc mot bang protein duy nhat
c6 khéi lugng phan tir khoang 32 kDa. Két qua dién di hoat tinh khang
dinh bang tinh sach thu dugc l1a mét cellulase (hinh 3.10).

Cellulase c6 do sach 2,34 1an so véi dich enzyme tho ban dau, hoat
tinh riéng dat 146,42 U/mg nhung hiéu suat thu hdi thap chi dat 4,33%.
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3.1.3.2. Béng hoc co chat cua cellulase

DPong hoc ddi voi co chat p-glucan lda mach cua cellulase tir
chang Peniophora sp. NDVNO1 ¢6 Km thap hon, K V& Kea/Krn €20
hon so véi co chdt CMC. Van téc cuc dai cua phan ung do cellulase
xuc tac dbi véi co chat CMC dat 1825 U/mg, con ddi Véi co chat -
glucan lGa mach dat 9804 U/mg.
3.1.3.3. Bac hiéu co chdt cua cellulase

Két qua cho thay, cellulase c6 tinh dac hiéu cao ddi véi co chat
B-glucan IGa mach va CMC, trong d6 manh nhit déi véi p-glucan lda
mach Vi hoat tinh twong dbi dat 456% so véi co chat CMC. Ddi véi
co chat xylan, LBG va avicel, cellulase cua chang Peniophora sp.
NDVNO1 khong c6 tac dung thay phan.
3.1.3.4. San pham thuiy phdn co chdt cua cellulase

Két qua cho thdy, san phiam thiy phan chi yéu cua CMC la
cellobiose (G2) va cellotriose (G3), tiép theo 1a cellotetrose (G4) va
céc oligomer 16n hon G4. Glucose (G1) 14 san phiam thu dugc it nhét
(hinh 3.12). Nhu vay, két hop vai két qua phan tich dong hoc co chat,
dic hiéu co chit cd thé khing dinh cellulase tinh sach tir Peniophora

sp. NDVNOL1 la mot endo 1,4-glucanase.
3 Hinh 3.12. Hinh snh phd chay sic ky TLC san

phim thity phan co chit CMC ciia cellulase
tinh sach tir chiing Peniophora sp. NDVNO1
1: Phé chay chdt chudn; 2: phé chay dich
cellulase tinh sach; 3: phé chay dich thiy phdn; 4:
phé chay co chdt CMC; G1: glucose: G2:

cellobiose; G3: cellotriose, G4: cellotetrose

3.1.35. Nhigt do phan ung tdi wu va do bén nhigt do cia
endoglucanase

Két qua cho thay hoat tinh endoglucanase tang dan tir 32% ¢
nhiét do 30°C In cuc dai & 60°C (100%). Sau do6 khi tang nhiét do thi
hoat tinh ciia enzyme giam dan chi con 51% ¢ 85°C (hinh 3.13A).
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Hinh 3.13. D thj anh hwong cia nhiét d phan émg (A) va d bén nhiét
dé (B) cia endoglucanase tir chiing Peniophora sp. NDVNO1
Endoglucanase cua chung Peniophora sp. NDVNO1 van gii
duoc hoat tinh & nhiét do 45°C, hoat tinh twong ddi con lai trong khoang
62-76% sau 24 gio xir ly tai 30-45°C. Tuy nhién, khi xt ly & nhiét d6
cao 50-55°C thi hoat tinh ciia enzyme giam manh (hinh 3.13B).

3.1.3.6. pH phdn ing téi wu va dé bén pH cia endoglucnanase

pH phan tng téi wu cua endoglucanase cua ching Peniophora sp.
NDVNO1 trong khoang 4,5-5,0. Endoglucanase tir Peniophora sp.
NDVNO1 c6 d6 bén cao trong khoang pH tir 4,0-5,5 véi hoat tinh
twong ddi con lai trén 90% sau 24h u trong dém & nhiét do 37°C.

rpH Al BpHIA rpHAl pHAE
—pHSE apHES pHAD —pHAS

=
1=

100 ﬂ T AoLds
T Prospnass

w
=

Hoat tink EG bueengy 81 (%)
2
Hoat tink EQ bueng a8 (%)
@
i

3 385 4 45 5 B8 6 B85 T TS B L
] H] 0 15 0 5
BH phin dmg Thetrd glan {hp

bbbl aliiiel Wi e bt aieie eyl

cua endoglucanase tur chiing Peniophora sp. NDVNO1

3.1.3.7. Anh huong cua ion kim logi dén hoat tinh endoglucanase
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Bang 3.4. Anh huéng ciia ion kim loai va mdt so thudc thir dén
hoat tinh endoglucanase ciia chiing Peniophora sp. NDVNO1

lon kim loai va mét Hoat tinh twong ddi (%)

s6 thude thi (mM) 2mM 4mM 6mM  8mM  10mM
K* 915+30 938426 928+31 937+33 915+30
Na* 864+58 855+18 808+35 942+28 974%30
Ag' 71,820  0#0 0+0 0+0 0£0
Fe? 699+28 769+32 918+24 933+26 101,3+25
Ni%* 1685416 147,3+14 1085+31 105331 1043226
Mn?* 651+32 844+24 955+26 948+32 97,0+3.2
Ca* 102,3+23 1004+29 988+20 917424 863+28
Zn* 1059+28 974+25 992+29 988+18 987+172
Ba®* 97,6+48 1154+14 934+35 919432 906+21
cu® 528422  0£0 040 0£0 0£0
Mg** 786+28 739+34 785+23 801%25 787+31
EDTA 61,311 64,624 658430 710422 67,131
2-Mercaptoethanol 1146 #26 1081 +3,2 103,1#23 100,2#25 93,7 #£1,2
béi chiing 100 6,9

Két qua cho thiy rang hoat tinh cua enzyme di duogc ting cuong
v6i su hién dién caa Ni?* trong khoang 2-10 mM, Ca*" ¢ ndng d6 2
mM, Zn** & ndng d6 2 mM, Ba** ¢ ndng d6 4 mM va mercaptoethanol
trong khoang nong d6 2-6 mM. Trong d6, ion Ni** ting cudng manh
mé& hoat dong cua enzyme, lam ting hoat tinh twong ddi 1&n 168% &
nong d6 2 mM. Tuy nhién, hoat tinh cellulase dd hoan toan bi trc ché
bai viéc bd sung cac ion Ag* va Cu®* & ndng d6 4-10 mM.
3.1.3.8. Anh hweng cua dung mdi hitu co va chat tdy rira dén hogt tinh
endoglucanase

Viéc bd sung dung méi methanol (1% v/v), ethanol (1-5%),
isopropanol (1-10%), butanol-1 (1-5%) va acetone (1-15%) tang
cuong hoat dong cua enzyme, nhung khi & nong do cao dung mdi



14

methanol (5-20%), ethanol (10-20%), isopropanol (15-20%) va
butanol-1 (10-20%) \ic ché hoat dong ciia enzyme. Trong d6, dung
moi acetone & nong do 15% (v/v) lam tang hoat tinh cellulase manh
nhat véi hoat tinh twong dbi dat 121% so véi d6i chiing khong b
sung dung méi. Dung méi butanol-1 véi ndng do tir 10-20% (v/v) tic
ché manh hoat tinh enzyme, hoat tinh tuong déi con lai 39-41% so
vé6i dbi ching (hinh 3.15A).

& 140 =% 8% o0 m15% m20% 1% C5% m10% m15% m20%

£
) = 460
@ 120 ! il 3 140
T ! 3 il )
=100 . b L £ 120
£ w QL ; . 2, .
a &0 § e
b w
£ 40 £ W
i s W
S om ¥ 2
g, . = I
Met  Eth o lpre wBut Ace  DC S0S T TED TEADD THA4 DG
Dung mii hiru oo [leviv] Chat tdy nim [
Y B

Hinh 3.15. Biéu @6 so sanh anh hwéng cia dung méi hiru co' (A)
va chit tiy rira (B) dén hoat tinh endoglucanase ciaia chiing
Peniophora sp. NDVNO1
Met: Methanol; Eth: Ethanol; Ipro: Isopropanol; n-But: n-Butanol;
Ace: Acetone; T20: Tween 20; T80: Tween 80; TX-100: Triton X-100;
TX-114: Triton X-114; PC: Péi ching

B sung cac Triton X-114 tai nong do 1% (v/v) ting cudng
manh nhit hoat dong cua enzyme, nhung & nong do tir 10-20%
Triton X-114 ¢ ché hoat dong enzyme. SDS wc ché hoan toan hoat
tinh cua enzyme.

3.2. Nhan dong va biéu hién gen meglA tir chiing Aspergillus niger
VTCC-F021 trong Pichia pastoris
3.2.1. Nhan dong gen meglA
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A B C
Hinh 3.17. Hinh anh dién di san pham PCR nhan gen meglA (A),
plasmid tai té hgp pJmeglA (B) va san pham cit pJmeglA bang
EcoRI/Xbal (C)
dc: san pham PCR doi chirng &m (khdng c6 khudn DNA); 2: san
pham PCR nhdn gen egld (d6i chitng dwong); 3: san pham PCR
nhan gen meglA; 3: plasmid pJmeglA; 4: plasmid pJET1.2 (ddi
chitng); 5: san pham cat pJmeglA bang EcoRI/Xbal

Trinh tu gen meglA dugc nhan dong va giai trinh tu voi chiéu
dai 672 nucleotide.

cagacaatgtgctctcagtatgacagtgcctcgageccccccatactcagtgaaccagaac 60
Q T M ¢C S Q Y D S A S S P P Y S V N Q N 20
ctctggggcgagtaccaaggcaccggcagccagtgtgcatatgtcgacaaactctccage 120
L W G E Y O G T G S Q ¢C A Y V D K L S S 40
agtggtgcatcctggcacaccgaatggacctggagcggtggtgagggaacagtgaaaage 180
s G A S W H T E W T W S G G E G T V K S 60
tactctaactctggcgttacatttaacaagaagctcgtgagtgatgtatcaagcatccce 240
Y S N S G VvV T F N K K L V s D Vv s S I P 80

acctcggtggaatggaagcaggacaacaccaacgtcaacgccgatgtcgecgtatgatcectt 300
T S VvV E W K Q D N T N V N A D V A Y D L 100
ttcaccgcggcgaatgtggaccatgccacttctagecggcgactatgaactgatgatttgg 360
F T A A N V D H A T S S G D Y E L M I W 120
cttgcccgctacggcaacatccageccattggcaagcaaattgccacggeccacagtggga 420
L A R Y G N I Q P I G K O I A T A T V G 140
ggcaagtcctgggaggtgtggtatggcagcaccacccaggccggtgcggagcagaggaca 480
G K S E V W Y G S T T Q A G A E Q R T 160
tacagctttgtgtcggaaagccctatcaactcatacagtggggacatcaatgcatttttc 540
Y S F VvV S E S P I N S Y S G D I N A F F 180
agctatctcactcagaaccaaggctttcccgeccagectctcagtacttgatcaatctgcag 600
S Y L T Q N Q G F P A S S Q Y L I N L Q 200
tttggaactgaggcgttcaccgggggccecggcaaccttcacggttgacaactggaccgecce 660
F G T E A F T G G P A T F T V D N W T A 220
agtgtcaactag 672
s VvV N - 223

Hinh 3.18. Trinh tuw gen meglA va trinh ty amino acid suy dién
cua mEgIA twr ching A. niger VTCC-F021
T*: vi tri Threonine c6 thé xay ra glycosyl hda
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Phan tich bang phan mém DNAstar cho thay trinh ty amino a
xit suy dién ciia rmEglA dai 223 amino acid. Trong d6 c6 9 amino
acid mang tinh ba zo manh (K, R), 19 amino acid mang tinh a xit
manh (D, E), 68 amino a xit ky nudc (A, I, L, F, W, V) va 96 amino a
xit phan cuc (N, C, Q, S, T,Y). Enzyme rmEgIA c6 khdi luong tinh
toan theo Iy thuyét khoang 24,24 kDa véi pl bang 4,24. So véi
rEgIA, thanh phan amino acid thay dbi: giam 1 amino a xit c6 tinh ba
zo manh (K, R), giam 9 amino a xit ky nudc (A, I, L, F, W, V) va
giam 3 amino a xit phan cuc (N, C, Q, S, T,Y). Enzyme rmEgIA c6
khéi luong giam khoang 1,5 kDa va pl giam 0,129 so vai rEgIA. Str
dung phan mém truc tuyén NetOGlyc 4.0 Server phan tich diém
glycosyl héa (http://www.cbs.dtu.dk/services/NetOGlyc/) xac dinh
duogc trén chudi polypeptide ciia mrEgIA co thé xay ra O-glycosyl
hoa tai vi tri cia amino a xit Threonine-219 (T") (hinh 3.18). Tuy
nhién, khi phan tich bang phan mém tryuc tuyén NetNGlyc 1.0 Server
(http://www.cbs.dtu.dk/services/NetNGlyc/) khong phéat hién dugc vi
tri c6 thé xay ra qua trinh N-glycosyl hoa.

3.2.2. Thiét ké vector biéu hign meglA

Plasmid pJmeglA mang gen meglA va vector pPICZaA cung
duogc cat bang EcoRI va Xbal. Sau do, dugc ndi voi nhau bang T4
ligase tao plasmid tai t6 hop pPmeglA. Plasmid c6 doan chén c6 kich

thuéc 16n hon, nén nim cao hon so véi vector khong c6 doan chén
(hinh 3.19A).

Plasmid t4i to hop pPmeglA tinh sach duoc cit bang EcoRI va Xbal
cho hai bang 1a pPICZaA (~3,6 kb) gen meglA (672 bp) (hinh 3.19B).

pPmeglA duoc doc trinh tw dé kiém tra cau truc biéu hién trudc
khi bién nap va biéu hién ¢ P. pastoris GS115. Cau trdc biéu hién ding
khung doc, meglA dugc chén vao dung vi tri mong mudn, du diéu kién
dé dua vao biéu hién trong P. pastoris GS115.


http://www.cbs.dtu.dk/services/NetOGlyc/
http://www.cbs.dtu.dk/services/NetNGlyc/
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Hinh 3.19. Hinh anh dién di san pham théi gel (A), plasmid
pPmeglA (B), san pham cit pPmeglA bang EcoRI va Xbal (C),
san pham cit pPmeglA bing Sacl (D)

1: pPICZ oA mé vong; 2: gen meglA; 3: pPmeglA; 4: pPICZad (d6i
chizng); 5: pPmeglA cat bang EcoRI va Xbal; 6: pPICZ A bang
EcoRI va Xbal (@i chimng); 7: pPmeglA cdt bang Sacl

3.2.3. Biéu hign rmEgIA trong P. pastoris GS115
3.2.3.1. Xay dung hé thong biéu hién P. pastoris GS115/pPmeglA

kb 1 M 2 3 4 5 6 7 8 kb kDa 9 M' 10 11 12

mEgia
45—, - 9
359 St w2koa
25 ¥ 5
. b 3
15N

Hinh 3.21. Hinh anh dién di san pham PCR véi cip mai dic hiéu
3'-5" AOXI1 (A); dién di protein tong s6 dich 1én men chiing P.
pastoris GS115/pPmeglA (B); dién di nhugm hoat tinh dich 1én

men ching P. pastoris GS115/pPmeglA (C)

1: PCR genome P. pastoris GS115/pPicZa (déi chimng); 2-8: PCR
genome P. pastoris GS115/pPmeglA; 9: dich Ién men dong P.
pastoris GS115/pPICzad (déi chimg); 10-12: dich 1én men mét so
dong P. pastoris GS115/pPmegIA; 13: nhugm hoat tinh rmEglA

Dé biéu hién gen meglA, plasmid tai to hop pPmeglA dugc cat
m& vong bang Sacl (hinh 3.19D) va dugc bién nap vao té bao P.
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pastoris GS115 kha bién bang xung dién. Cac dong tai to hop duoc
nudi cay trong moi trudng YPG bo sung zeocine qua dém, tach DNA,
sau d6 PCR véi cap mdi dic hieu AOX1 dé kiém tra. Mot sé khuan lac
(giéng 2-8) (hinh 3.21A) chita doan DNA ngoai lai ¢6 kich thudc
trong ung voi gen meglA. Nhu vy, c6 thé két luan cac chang P.
pastoris tai to hop c6 chira doan gen ma héa mEgIA.
3.2.3.2. Sang loc cac dong P. pastoris GS115/pPEgIA tai té hop

Dé kiém tra két qua va mic do biéu hién rmEgIA, 39 dong tai to
hop c6 genome mang doan chén duoc nudi biéu hién trong méi truong
YP bé sung methanol 1% sau mdi 24 gio. Pa tuyén chon duoc dong sb
14 ¢6 ning suét biéu hién cao nhat (1,95 U/ml) dé nghién cau tiép theo.

Sau 72 gio biéu hién, dich ngoai bao dugc dién di trén gel
polyacrylamide nhudém bac va nhuoém hoat tinh bang dung dich congo
do. Két qua cho thay rmEglA da duoc biéu hién va kich thudc protein
tai to hop khoang 32 kDa (hinh 3.21B,C).
3.2.4. Téi wu mét sé thanh phén va diéu kién lén men séin xudt rmEglA
3.2.4.1. Lua chon méi truong thich hop
3.2.4.2. Néng dé cao nam men t6i eu
3.2.4.3. Nong dé peptone toi wu
3.2.4.4. pH ban dau ciia méi truong
3.2.4.5. Anh huong cua nhiét do
3.2.4.6. Anh huong ciia nong dé methanol cam ing
3.2.4.7. Anh huong cia thoi gian dén ndng sudt biéu hién rmEglA
3.2.4.8. So sanh ndng sudt biéu hién rmEglA trong méi truong toi uu
Va Chura 10i wu

Sau khi t6i wu mot s6 thanh phan méi truong va diéu kién Ién

men, dé danh gid hiéu qua cia méi truong toi wu dong P. pastoris
GS115/pPmeglA/14 dugc lén men véi thanh phan méi truong, diéu
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kien 1&n men t&i wu (1,6% peptone; 1,2% cao ndm men; 1,2%
methanol cam ung sau 24h; pH ban dau 5,0; nhiét do l1én men 25°C va
thoi gian 1én men 96h lic 200 vong/phat) va méi trudng, diéu kién ban
dau (chua téi wu). Két qua cho thiy, ning suét biéu hién rmEgIA trong
mbi truong va dicu kién toi uu dat 17,26 U/ml, tang 8,8 14n so vai lén

men trong méi trudng va diéu kién ban dau chua t6i wu (1,98 U/ml).

% 20 17,26
2
< 15
o)
¥ 10
=
£ s
s 1,98
2 | -
TTU TU
Méi trwong

Hinh 3.25. Biéu db so sanh ning suat biéu hién rmEgIA trong
méi truomg va diéu kién toi wu (B)
TTU: Méi triong va diéu kién trude téi wu; TU: Méi triong va diéu
kién t6i wu
3.2.5. Tinh sgch rmEgIA

kDa 1 2 3 4 M 5 6 7 kDa 8 9
116
66-

10 11

45

35 32 kDa

A
Hinh 3.26. Hinh dnh dién di cic phian doan tinh sach rmEgIA (A),

dién di so sanh rEgIA v6i rmEgIA va dién di nhugm hoat tinh (B)
1: dich lén cot; 2: dich qua cot; 3-4: dich riea; 5-7: cdac phan doan
tinh sach; 8: nhuém hoat tinh rEglA; 9: rEgIA tinh sach; 10: rmEgIA
tinh sach; 11: nhugom hoat tinh rmEglA; M: marker
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Két qua dién di thé hién trén hinh 3.26 cho thdy rmEglA c6 do
sach cao va c6 khdi luong khoang 32 kDa thap hon so véi khdi luong
cua rEgIA. Bong thoi, qua két qua dién di hoat tinh cho thiy bing
protein tinh sach duoc la endoglucanase va ¢ hoat tinh manh hon so

vai reglA.
: Bing 3.6. Thong 50 ki thujt cac bwie tinh sach rmEgla

Man Protein Hoat Hoat tinh Bi Hiéu suat |
tong so tinh rieng (U/mg) © sach | thu héi (%I:
(mg)  tong (U) ’

| Dich néi 1,91 60,75 31,81 1 100
| Dichquacgt = 079 12,53 158 2063 |
1 Dichrm1 1 072 720 1001 11,87 |
gﬂith tinh sach 0,16 30,04 191,5 6,02 50,44

3.2.6. Ddnh gid tinh chat 1y hoa cia rmEgIA
3.2.6.1. Bong hoc enzyme

DPong hoc ddi véi co chét B-glucan Ita mach caa rmEgIA c6 Km
thap hon, Ky Va K/ K cao hon so véi co chit CMC. Biéu nay ching
t6 & luc ciia enzyme véi co chit p-glucan lda mach cao hon so véi co
chit CMC. Van téc cuc dai cia phan ting do rmEglA xuc tac déi voi
co chit CMC dat 588,2 U/mg, con ddi véi co chit p-glucan IGa mach
dat 666,67 U/mg
3.2.6.2. Pdc hiéu co chat

rmEglA ¢6 tinh dic hiéu cao ddi v6i co chat barley B-glucan
(hoat tinh twong dbi dat 217,6% so véi chuyén hoa co chat CMC) va
CMC (hoat tinh tuong d6i 100%), kha ning thuy phan co chét
cellulose két tinh (avicel) rat thap (1,7%) va khong c6 kha ning thiy
phan co chét xylan, LBG va tinh bot.
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3.2.6.3. San phdm thiy phan

Hinh 3.28. Pho chay siic ky TLC sén phim thity phéin co'chét CMC cita rmEglA

1: Phé chay hén hop chdt chudn; 2: phé chay dich thity phan;
3: phé chay dich cellulase tinh sach; 4: phé chay co chat CMC; GI:

glucose: G2: cellobiose; G3: cellotriose, G4: cellotetrose

San pham thiy phan CMC cha yéu cia enzyme la cellobiose
(G2) va cellotriose (G3), tiép theo 1a cellotetrose (G4) va céc oligomer
I6n hon G4. Glucose (G1) 1a san pham thu dugc it nhat (hinh 3.28).
3.2.6.4. Nhiét phan 4mg toi wu va dg bén nhiét dé ciia rmEgIA

Khi tang nhiét d6 phan tng tir 30-50°C thi hoat tinh caa rmEgIA
tang dan va dat cuc dai & 50°C. Sau do, nhiét do ting thi hoat tinh
rmEgIA giam dan chi con 45,25% so véi cuc dai & 85°C. rmEgIA c6
d6 bén cao trong khoang nhiét d6 30-37°C, sau 8h xir ly hoat tinh
twong dbi con lai khoang 88%. Tuy nhién, khi ting nhiét do cao 45-
55°C enzyme mat hoat tinh nhanh (hinh 3.29).

120 430°C #37°C «40°C 45°C =55°C

Z 100 3
% £00
80 3 8
E 60 E 20
_g_ 40 g 40
g = 3
0 0 . -
25 30 35 40 45 50 55 €0 65 70 75 80 85 90 0 1 2 3 4 5 6 T 8
. Nhigt 48 (C) Thil glan (h)
A B

Hinh 3.29. Nhiét d9 phan tmg toi uu (A) va d bén nhiét d) ciia rmEglA (B)
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3.2.6.5. pH phdn ing téi wu va d@é bén pH cua rmEgIA

120
g “+Djm Acstabs 10058 =0§m Phesphats 100mM f 100
F 1 e
-
E & £ w0
E]
o< o
3 ) \\ 5 8o
E 40 E
5 e . E 0 pH 1.0 =pH 4.0 ~pH 50
] = pH 6.0 -pH 7.0 =pH 8.0
. £ o
25 3 35 4 45 5 55 B 65 T TS 8 o 2 4 6 H] 10
) gH Theri giar (k)
A B

Hinh 3.30. pH phan @ng téi wu (A) va do bén pH (B) caa rmEgIA
rmEgIA ¢ pH phan ng téi wu 1a 3,5, khi pH tang thi hoat tinh

cta enzyme giam manh chi con 26% so véi hoat tinh cuc dai ¢ pH 8,0

(hinh 3.30A). Két qua khao sat d bén pH cua enzyme cho thiy rmEgIA

rat bén pH. Trong khoang pH rong tir 3,0-8,0, sau 10 h xi ly hoat tinh

tuong dbi cua enzyme van con 77%. Bac biét, & khoang pH tir 3,0-5,0

hoat tinh tuong d6i cia rmEgIA van con 84-91% (hinh 3.30B).

3.2.6.6. Anh hwong cua ion kim logi d@én hogt tinh ciia rmEgIA

Bang 3.9. Anh hwéng cia ion kim loai dén hoat tinh rmEgIA

Kim Niong 3§ EKim Ning 3§
logi " Sl 10mM  13md loal T mM 10mM 15mbM

B 1Me1+12 1es+2 4 10dd+21 > 1205+27 W0T3ELS 1032318

Ar  BEEZLE ALEZ L0 41,70, pppc 1151 £2,8 EFTZ 1,5 136X 1,7

Ca?t 1201436 11832 1123 1.8 p®' 1316433 1152% 38 1006 2.4

Bal® 1A+ 23 123527 10a2+ 2,01 Cot  15A0T 1,7 WAETE 1,9 1547 F 2.6

nags- IS0l 243 8 8TIF eETII T d52 Fa7 a9 oo

Teie IFLET 1,8 e ST 2,5 BT TA,T  qpt  G0F 0.9 58 oo

Fe-  BE3I T I,6  TLE= 1,4 SBPTIF pnra BLEZ I.F  E&O0ZI,9 E53=3.0

S
Hy S0 EL3 a8 8,0 100,0 = 2,8

i

Nong do tir 5-15 mM cac ion K*, Ca?*, Ba*", Ni**, Cu®*, Co* 1am
tang hoat tinh cua rmEgIA. Céc ion Fe**, Hg®*, Pb®*, AI** \ic ché manh
m& hoat tinh rmEgIA. Trong d6, Ba®* 1am tang hoat tinh enzyme manh
nhat 1én 123-129% so véi ddi ching. lon Pb* ic ché manh nhét, &
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nong dd 5 mM hoat tinh tuong d6i con 37,2% so véi ddi chimng, khi
tang 1én 10 mM thi enzyme mét hoan toan hoat tinh. EDTA 1a chat wuc
ché dac trung véi metaloenzyme c6 vai trd ic ché hoat tinh rmEgIA
V6i hoat tinh tuong ddi giam con 85-88% so véi dbi chimng ¢ nong do
5-15 mM (bang 3.9).

3.2.6.7. Anh huong cua dung moi hitu co va chat tdy rira

O ndng do 5% cac dung mdi déu c6 vai trod 1am ting hoat tinh
enzyme, trong do isopropanol va aceton c6 lam ting manh nhat véi
hoat tinh twong d6i dat 150%. Trong cac dung moi khao séat, methanol
khong lam giam hoat tinh enzyme, n-butanol trc ché manh nhét & 20%
lam mét hoan toan hoat tinh enzyme (hinh 3.31A).

O néng d6 khao sét tir 0,5-2,0%, cac chat tay rira Tween 20,
Tween 80, Triton X-100, Triton X-114 déu lam tang hoat tinh enzyme
tir 14,9-56,3% so véi ddi ching. Trong do, Triton X-114 1am ting hoat
tinh enzyme manh nhat. Triton X-114 va Tween 80 anh huéng c6 xu
huéng tang dan khi ting nong do. SDS lam tc ché hoan toan hoat tinh
enzyme (hinh 3.31B).
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f}nnh 3.31. Biéu d6 so sanh anh hl?’é'ng cua dung moi hiru co (A)
va chit tay rira (B) dén hoat tinh ciia rmEgIA
Met: methanol; Eth: ethanol; Ipro: Isopropanol; Ace: acetone; n-But: n-
butanol; T20: Tween 20; T80: Tween 80; TX-100: Triton X-100,; TX-
114: Triton X-114; SDS: Sodium dodecyl sulphate; PC: doi chitng
KET LUAN VA PE NGHI
Két luan
1. Chung ndm dam Peniophora sp. NDVNO1 c6 kha ning sinh
téng hop cellulase cao da duoc tuyén chon tur 42 ching nim tai Viét
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Nam. Gen mi hoa rRNA phan Jap tw  Peniophora sp. NDVNO1 di
dugc ding ky trinh ty trén GenBank voi ma s JF925333.

2. Thanh phan méi truong l1én men sinh tdng hop cellulase phi
hop trong diéu kién Viét Nam da duoc tdi wu gom: 80% (v/v) dich
chiét khoai tay, 0,6% rom la, 0,5% (w/v) bot gidy 1am co chat cam
@ng, 0,2% (w/v) (NH,),HPO,, 0,15% KCI va 0,1% CaCOs. Diéu kién
Ién men thich hop & 28°C, pH ban dau cua méi trudng bang 7,0, thoi
gian 1én men 120 gio, lac 200 vong/phit.

3. Endoglucanase tinh sach tir chiing Peniophora sp. NDVNO1 c6
khéi luong phan tir khoang 32 kDa, hoat tinh riéng dat 169,42 U/mg, d6
sach dat 2,34 1an. Enzyme hoat dong t6i wu & nhiét do 60°C, pH 4,5, bén
& 30-45°C va pH 4,0-7,0. Enzyme bén ddi véi dung méi acetone & nong
d6 1-20%; ethanol va n-butanol & nong d6 1-5%; isopropanol & ndng do
1-15% va d6 bén cao ddi voi chat tiy rira Tween 20, Tween 80, Triton
X-100 va triton X-114.

4. Gen meglA cé kich thuée 672 nucleotide ma héa endoglucanase
gdm 223 amino acid khéng chira peptide tin hiéu tir chung A. niger
VTCC-F021 duoc biéu hién thanh céng trong P. pastoris GS115.
Thanh phan moéi truong 1&n men sinh tong hop endoglucanase téi to
hop phl hop véi ching P. pastoris GS115/pPmeglA/14 gom: 1,6%
peptone; 1,2% cao nim men; 1,2% methanol cam tng sau 24h; pH
ban dau 5,0; nhiét d 18n men 25°C va thoi gian 18n men 96h, lac 200
vong/phut.

5. rmEgIA tinh sach ¢6 kich thudc khoang 32 kDa, hoat tinh riéng
dat 191,5 U/mg, do sach dat 6,02 1an va hiéu suat thu hoi 50,44%.
Enzyme hoat dong téi wu & nhiét d6 50°C, pH 3,5, bén & 30-37°C va
rat bén trong khoang pH 3,0-8,0. Enzyme c6 do bén cao véi mot s6
chat tay rira Tween 20, Tween 80, Triton X-100 va triton X-114.

Pé nghi

Nghién ctu 1én men fed-batch ching nam men tai to hop P.
pastoris GS115/pPmeglA/14 biéu hién endoglucanase A ning sut
cao. Xay dung quy trinh san xuit endoglucanase tai t6 hop va thi
nghiém Ién men quy mé Ién san xuit tao ché pham enzyme bd sung
Va0 thirc dn chan nudi va chuyén hoa sinh khoi.



