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TOM TAT

B-1,3-glucanase la mot enzyme tiém ning trong hé thong phong thu chdng lai sy tin cong cua cac loai nim gay
hai ¢ thuc vat. Trong nghién ctru ndy, gen ma hoa cho mot B-1,3-glucanase (Bgl) tir chung Bacillus sp. 41 ddi
khéng Aspergilus niger da dugc khuéch dai, tao dong, giai trinh tu nucleotide va phan tich ciu tric thanh cong.
Két qua thu dugc cho thiy gen c6 kich thudc 655 bp, mé hoa cho mot chudi polypeptide c6 kich thudc 214 aa.
Trinh ty Bgl chira doan ma hda cho chudi tin hiéu peptide dai 29 aa, chung to Bgl ma hoa cho protein ngoai bao.
Céu tric khong gian du doan cua protein nay duoc mo ta twong dong cao vai B-1,3-1,4-glucanase ¢ Bacillus
subtilis véi 55% trinh ty amino acid 1a phién p. Dua trén cac dic diém Bgl ciing nhu cau trc protein ma hoa cho
thay Bgl dong vai tro quan trong trong h¢ gen cua Bacillus. Do d6, phan 1ap thanh cong gen Bgl la mét dir liéu di
truyen quan trong hd trg cho cac nghién curu tiép theo trong viéc hiéu rd co ché doi khang cua vi khuan Bacillus
sp. ddi véi cac loai nAm gay hai. Bén canh d6, két qua tao dong thanh cong Bgl cung cap nguyén liéu di truyén
dé tao ra enzyme tai to hop thong qua biéu hién trong vat chu thich hop.

Tur khoa: B-1,3-glucanase, Bacillus, Bgl, tao dong.

DAT VAN BE

Trong qua trinh sinh trwéng va phat trién, cac loai thwc vat da xay dwng moét loat cac co ché phong thd nham
chéng lai sw tAn coéng clia cac tac nhan sinh hoc c6 nguy co' gay hai cho ban than. D& can bang kha nang phong
vé v6&i cac hoat dong sinh ly dién ra bén trong co thé, thwc vat da s dung cac bién phap sinh ho& bao gém: san
xuét phytoalexin tdng cuéng sw phat trién cta thanh t& bao (lignin hoa va suberin hod), kich thich sy biéu hién
cla cAc protein chéng tac nhan gay hai (protein PR) (Bhuiyan et al., 2009; Tiku, 2020). Protein PR dwoc béo cao
l&n d4u tién vao nam 1970 trong nghién ctru vé |& thubc 14 bi nhiém Tobacco mosaic virus (Van Loon et al.,
1970). Hién nay, 17 ho protein PR d& dwoc cong nhan dwa trén sw twong déng vé trinh tw amino acid, d&c tinh
sinh hoc va co ché hoat déng ctia enzyme (Sinha et al., 2014). Cac PR thé hién da dang chirc néng dbi véi thwe
vat nhw: hoat tinh khang nam, diét con trung, khang virus, khang khuan, van chuyé&n chét 16ng, kich thich nay
mam & hat, phat trién ong phén va sy thu tinh. B-1,3- glucanase la mot protein PR2 dién hinh dwoc biét dén véi
chtrc nang téng strc dé khang cha thye vat trwéc sy tan cong cla ndm bénh. Tuy nhién, khong phai loai thyc vat
nao ciing c6 kha nang san sinh ra enzyme nay dé chéng lai nAm bénh, do d6, viéc tim kiém sinh vat c6 kha néng
san sinh enzyme nay hd tro viéc phong chdng ndm bénh & thwc vat 1a can thiét (Worrall et al., 1992).

O céc gidi sinh vat khac nhw ndm, B-1,3-glucanase tham gia vao qua trinh mé réng cla t& bao va giai phéng bao
& (El-Katatny et al., 2001); & vi khudn enzyme nay pha hay thanh t& bao ndm dé st dung lam nguén cung cap
dinh dwdng (Watanabe et al., 1992). Nhiéu nghién ciru danh gia vé kha nang kiém soat sinh hoc ndm béi B-1,3-
glucanase ti vi sinh vat mang lai hiéu qua cao da dwoc céng bd, trong d6 dé cap nhidu phai ké dén 1a cac loai
thudc chi Bacillus nhw B. circulans, B. amyloliquefaciens, B. subtilis,... (Magnin-Robert et al., 2007; Otsuka et al.,
2022; Duy, 2023; Masilamani et al., 2013; Phén at al.,2016).

Trong nghién clru nay, ching t6i bao céo vé qua trinh nhan ban va giai trinh tw cda gen mé hoa B-1,3-glucanase
phan lap tr chang Bacillus sp. 41. Dya trén ket qua giai trinh tw, cau truc bac 2 cla protein chirc nang da duoc
dy doan va doi chieu voi di liéu cla ngan hang PDB. Két qua cua bao cao la tien de cho cac nghién clru chuyén
sau trong cong tac tuyén chon, san xuat cac protein tai t6 hop dang PR2 phuc vy phong trir nam bénh trong san
xuat ndng nghiép va cong nghiép.

VAT LIEU VA PHUPONG PHAP

Vat liéu

Chang vi khuan Bacillus sp. 41 dwoc phan lap tir d4t néng nghiép Tinh Quang Tri dwgc bao quan va lwu trib tai
Vién Cong nghé sinh hoc, Pai hoc Hué (Huyeén et al., 2024). Chang vi khuan dwoc nudi cay va lwu trik trong moi
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treong LB chira 1% pepton, 0,5% dich chiét ndm men, 1% NaCl. Chiing vi khuén Escherichia coli TOP10 duoc
nudi cay trén moi tredng LB ran chra 2% agar.

Phwong phéap nghién ctu
Phwong phép tach chiét DNA téng sé

DNA tdng sé ctia chiing vi khuan Bacillus sp. 41 dwoc tach chiét dwa trén phwong phap CTAB theo mé ta cla
Sambrook va Russell (2003) v&i mét s6 diéu chinh: Vi khuén sau 18 gio’ nudi cay trong méi trvong LB voi toc do
l&c 180 vong/phat dwoc ly tam 10. 000 vong/phut trong 5 phdt. Sinh khéi dwoc riva lai bang nuwoc cét vé trung dé
loai bé hoan toan méi trwéng nudi cay va tai huyén phu trong 500 pL dém CTAB (100 mM Tris-HCI, pH 8; 1,4 M
NaCl; 20 mM EDTA; 2% CTAB; 0,2% B-mercaptoethanol). Té bao dwoc 0 & 65°C trong 15 phit. Dich chiét té bao
chira DNA téng sé dwoc thu hoi béng ly tam trong 5 phut véi tbc do 10.000 vong/phit. DNA téng sb duwgc tach
chiét va tinh sach trong 700 pL hén hgp gdm: phenol, chloroform, isopropanol (ty 1& 25:24:1), trén déu bang
vortex va phan tach bang ly tm 5 phat véi tdc do 10.000 vong/phit. Khoang 500 uL pha trén duoc chuyén sang
4ng 1,5 mL méi va DNA tdng sb dworc két tha véi 2 1an thé tich ethanol tinh khiét, rira két tGa bang ethanol 70%
va hoa tan trong 50 pL dém TE. DNA tdng sé sau d6 duoc kidm tra chat lwong bang dién di trén gel agarose 1%
véi thubc nhuém 6x GelRed Loading Buffer (ABT-VN).

Phéan |dp gen B-1,3-glucanase ttr Bacillus sp. 41

Dé phan Iap gen méa hoa B-1,3-glucanase tir DNA tdng sé clia chiing Bacillus sp. 41 da dwoc tach chiét, trinh tw
méi d&c hiéu duwoc thiét két dwa trén cac phan tich trwéc dé vé gen B-1,3-glucanase va dir liéu hé gen chang vi
khuan Bacillus halotolerans Y6 (GenBank: MH643779). Trinh tw mdi xudi la BgIF 5-ATGTCTACTGCATCAGCT
CA-3’ va trinh tw mdi ngwoc BgIR 5-TTATTTTTTTGTATAGCGC-3. Phan (ng khuéch dai chudi polymerase
(PCR) dworc tién hanh véi thanh phan phan tng gdm 50 ng DNA tdng s6, 10 pmol méi xudi, 10 pmol mdi ngworc,
1x MyTag™ Mix (Bioline, Drc) trong thé tich phan (¢ng 20 pL. Chu trinh nhiét PCR dwoc thwe hién & 95°C trong
10 phuat; 30 chu ky véi 95°C trong 60 gidy, 55°C trong 30 giay va 72°C trong 90 giay; kéo dai & 72°C trong 10
phat. San pham PCR dwoc dién di trén gel agarose 1% trong dém TAE (Tris acetic acid EDTA) véi hiéu dién thé
70V trong 30 pht, st dung thuéc nhudm 6x GelRed Loading Buffer (ABT-VN).

Tao dong gen B-1,3-glucanase

San phdm PCR cé kich thuwéc phii hgp dwoc phan tach va tinh sach tir gel agarose béng Kit tach chiét —
TopPURE® PCR/GEL DNA Purification Kit (HI-412) (ABT, Viét Nam). San phdm PCR sau tinh sach dwoc dién di
kiém tra trén gel agarose 1% trwéc khi tao dong va giai trinh tw. Khoang 40 ng san phdm PCR sau tinh sach
dwoc 0 voi 50 ng pGEM®T-Easy vector (Promega, M) trong phan ng c6 1x dém gén, 3 don vi T4 DNA ligase
& 4°C qua dém. Hon hop gan dwoc bién nap vao E. coli TOP10 b&ng phuong phap sbc nhiét. Té bao E. coli
TOP10 dwgc nudi cly trén moi trwong LB rén c6 bd sung 50 pg/mL ampicillin (Amp), 50 pg/mL 5-Bromo-4-
Chloro-3- IndonI -D- Galactopyran05|de (X-gal) va 100 mM Isopropyl [3 D-1-thiogalactopyranoside (IPTG) trong 16
gi®& & 37°C. Thé tai td hop dwoc chon loc dya vao sy xuét hién khuan lac cé vién mau xanh hodc mau trang trén
dia, trong d6 khuan lac mau trdng cé chlra vector tai té hop.

Khuén lac E. coli TOP10 mau trdng xuét hién dwoc kiém tra bang phan ng PCR khuan lac véi cp mdi déc hiéu
gen B-1,3-glucanase nhu md t& & trén. Cac khuén lac cho két qua san phdm PCR déc trung dwoc nudi cdy trong 5
mL méi trudng LB c6 bd sung ampicillin qua dém & 37°C. Té bao E. coli TOP10 dwoc thu nhan bang ly tam lanh &
4°C véi tbc d6 10.000 vong/phit trong 5 phit. DNA plasmid dwoc tach chiét st dung Kit tach chiét — TopPURE®
Plasmid DNA Extraction Kit (HI-142) (ABT, Viét Nam) theo hwéng dan cia nha san xuét. Sy hién dién gen §-1,3-
glucanase trong thé tai t6 hop v&i vector pGEM®T-Easy dwoc kiém tra bdng enzyme cét gi¢i han Kpnl
(Thermoscientific, M§) va phan (rng PCR s dung cdp mdi M13 (M13F: 5-GTAAAACGACGGCCAGT-3"; M13R: 5™
CGGATAACAATTTCACACAGG-3') duoc thiét ké trén vector pGEM®T-Easy. San phdm PCR bang cdp méi M13
dwoc gwi di gidi trinh ty theo phwong phap Sanger tai Cong ty TNHH DNA Sequencing, Viét Nam.

Phén tich trinh twe gen B-1,3-glucanase

Trinh tw nucleotide gen B-1,3-glucanase dwoc so sanh va déi véi chiéu véi trinh tw gen twong (rng t&r ching B.
halotolerans Y6 s dung phan mém Clustal Omega (https://www.ebi.ac.ukl/jdispatcher/msa/clustalo). Trinh tw
amino acid suy dién ctda gen B-1,3-glucanase dwoc thu nhan bang céng cu protein translate tool
(https://web.expasy.org/translate/). Sy hién dién cda trinh ty nucleotide ma héa tin hiéu peptide cta gen B-1,3-
glucanase dwgc xac dinh str dung cong cu SignalP-5.0 (https://services.healthtech.dtu.dk/services/SignalP-5.0/).
Cubdi cung, clu trac khéng gian 3D cla protein B-1,3-glucanase dwoc dy doan bing phadn mém Protein
Homology/analogy Recognition Engine V 2.0 (Kelley et al., 2015), diém dang dién s& dung phdn mém IPC2
(https://ipc2.mimuw.edu.pl/).

KET QUA VA THAO LUAN
Két qua tach chiét DNA téng sé

Bacillus sp. 41 sau 18 gi&’ nudi cay trong méi treong LB long, toc d6 lac 180 vong/ phit dwoc thu sinh khéi va
tach chiét DNA tong s6 bang phwong phap CTAB theo mo6 ta clia Sambrook va Russell (2003). DNA tong sb sau
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khi tach chiét dwoc dién di trén agarose gel 1%. Két qua dién di & hinh 1 cho thay DNA t6ng sé thu duoc la mot
bang duy nhat, co kich thuéc Ion hon 10 kb vai nong d6 500 ng/pL, sach, it dit gay, ro nét. Chat lwong DNA
tong s6 ddm bao dé lam nguyén liéu cho nhirng thi nghiém tiép theo.

10037 bp

Hinh 1. Két qua dién di DNA téng sé
M: Hypper Ladder 1kb (Bioline); 1: DNA téng sé Bacillus sp. 41
Khuéch dai gen 8-1,3-glucanase

Gen ma hoa B-1,3-glucanase (Bgl) dwoc khuéch dai tir DNA tong sb cua ching Bacillus sp. 41 v&i cap méi déc
hiéu Bgl. Két qua phan rng PCR cho thay san pham khuéch dai véi kich thudc khoang 600 bp. Do do, san pham
PCR dwogc tinh sach tlr gel agarose 1% tao nguon nguyén liéu cho bwéc tao dong va giai trinh tw gen.

M 1

10037 bp

800 bp

600 bp

Hinh 2. Két qua PCR vé&i cdp mdi dac hiéu
M: Hypper Ladder 1kb (Bioline); 1: Sdn phdm PCR véi cdp méi déc hiéu tr DNA téng sé Bacillus sp. 41
Tao dong gen Bgl

San phdm PCR mang gen Bgl sau tinh sach dwgc gén vao vector pGEM®-T Easy theo phwong phap TA-cloning
du6i sy xic tAc clia enzyme T4 Ligase va bién nap vao E. coli TOP10. Céc khuan lac don mau trdng sau 16 gid
cdy trai trén dia LB c6 bd sung Amp, IPTG va X-gal dwoc sang loc bang phwong phap PCR khuén lac don véi
cap moi dac hiéu nhdm kiém tra sy c6 mat ctia gen méa hoa c6 trong vector pGEM®-T Easy tai td hop. Trinh tw
mdi M13 duoc thiét k& ndm & hai dau vung tao dong cla vector pPGEM®-T Easy cho phép Iwa chon chinh xac
céac khuan lac c6 mang gen Bgl. Két qua dién di gel agarose 1% dwoc trinh bay & Hinh 3.
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10037 bp
10037 bp
4000 bp 4000 bp
2500 bp
2000 bp 2000 bp
1700 bp
1000 bp
800 bp 700 bp
600 bp
Hinh 3. Két qua PCR vé&i cép méi M13 Hinh 4. Két qua kiém tra vector tai té hop bang enzyme Kpnl

M: Hypper Ladder 1kb (Bioline); 1: Sén phédm PCR M: Hypper Ladder 1kb (Bioline); 1: vector pGEM®-T Easy tai t6 hop;
v6i cap méi M13 véi khuén lac don mang gen Bgl 2: vector pGEM®-T Easy tai té hop duoc céat bang enzyme
cét han ché Kpnl

Phan tich trén gel cho th4y c6 mot band DNA c6 kich thuwéc khodng 800 bp (bao gbm mét doan khodng 217 bp
ndm trén vector pGEM®-T Easy va gen ma hoa 655 bp). Cac khuén lac duong tinh dwoc chuyén sang moi
trwdng LB 18dng c6 bd sung ampicillin (50 pg/mL) trong 16 gi¢> & 37°C, sau d6 tién hanh tach plasmid va gwi di giai
trinh tw.

Két qua trinh bay & Hinh 4 cho thay, c6 hai band & vi tri 1700 bp va 2000 bp, s sai khac nay c6 thé do vector tai
td hop & trang thai siéu xoén (do cAu tric dong vong cla plasmid tai td hop). Khi dwoc cét bing enzyme cét han
ché Kpnl (sw hién dién ctia enzyme ndm trén trinh tw nucleotide cia gen Bgl), thu dwoc 1 band duy nhét & vij tri
4000 bp (vector pGEM®-T Easy: 3015 bp, Bgl: 655 bp). Chirng t8, gen Bgl d& dwoc tai té hop thanh cong vao hé
thdng vector tao dong pGEM®-T Easy.

Giai trinh tw gen

Két qua gidi trinh tw cho thiy gen Bgl phan lap dwoc co dd twong ddng 99% so v&i gen mé hoa B-1,3-glucanase
cta B. velezensis BY6 da dwoc cong bd trén GenBank (CP051011). Trinh tw gen Bgl ma hoa protein cho chudi
polypeptide cé chidu dai 214 amino acid, khi so sanh véi trinh tw 8-1,3-glucanase tlr ching B. halotolerans Y6
(MH643779) nhan théy c6 23 amino acid khac nhau & céac vi tri 17, 19, 24, 41, 63, 67, 72, 100, 104, 115, 121,
127, 129, 133, 134, 139, 161, 170, 172, 175, 178, 179, 183 (Hinh 5). Sy sai khac nay khéng lam &nh hwéng dén
chlrc nang clia enzyme. Protein Bgl c6 trong lwgng phan tl la 26,87 kDa va pl 1a 5,28. Phan tich trinh tw tin hiéu
peptide bing coéng cu SignalP-5.0, cho két qua Bgl chira trinh tw ma hdéa cho chudi tin hiéu peptide gébm 29
amino acid.

MH643779.1 QTGGSFFEPFNSYNSGLWEKANGKSNGDMFNCTWRANNYSLTSSGEMRLALTSPSYNKFD 60

Bacillus OTGGSFFEPFNSYNSGFMQ{ANGYSNGDMFNCTMPANNVSVTSSGEMFLALTSPSYN{FD 60
Hokeoke ok ek ok Rk Rk ok ok TR T ok Rk

MH643779 .1 CGDNRSGQTYGEGLYEVRMKPAKNTGIVSSFFTYTGPTDRTPWHEIDIEFLGKDSTKVQF 120

Bacillus CGENPSAQTYCYGLYEVFM{PAKNTGIVSSFFTYTGPTDGTP‘DEIDIEFLGKDTTKVQF 120
Kok ko | dokkok Hkk

MH643779 .1 KYYTNGRGKHEKLGDLGFEAANAYHTYAFDWQPNSTIKWYVEGQLKHTATTOMPTSPGNMM 180

Bacillus NYYTNGAGNHE<VADLGFDAANAYHTYAFDJQPNSIKMYVDGQLKHTATSOIPTTPG{IM 180

Thkhkk ok Ihkk D kkkAk : ThikkIkkIIk
MH643779 .1 MNFWNGIGVDDWLGSYNGVNPLYAHYDWVRYTKK 214
Bacillus MNLWNGIGVDDWLGSYNGVNPLYAHYDWVRYTKK 214

4k 1
Hinh 5. So sanh trinh tw amino acid suy dién ctia gen Bgl tte ching Bacillus sp. 41

() Ddu cham duoc st dung dé thé hién st thay thé bao thd; (*) DAu hoa thj biéu thj cac vj tri duroc béo toan hoan toan
trén tat ca cac chudi; (:) Dau hai cham dai dién cho st thay thé ban bao tén; () Khodng trang dai dién cho khong bao ton

Qua phan tich cAu tric protein twong déng va nhan dién cac ving chirc nang cho thdy Bgl c6 cau tric twong tw
B -1,3-1,4 glucanase B. subtilis 168 v&i ma so PDB: 305S vai df tin cay 100% (Hinh 6). Két qua cho thay cau
trdc bac 2 dy doan cua Bgl chiém 55% vij tri gap cudn phién B (Furtado et al., 2021).
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Hinh 6. Cau tric dw doan cia Bgl

KET LUAN

Trong nghién ctru nay, gen Bgl da dwoc phan Iap thanh cong tir DNA téng s6 cta chling vi khuan Bacillus sp. 41
bang cdp moi Bgl. Gen mé hoa cd chiéu dai 655 bp, trinh tw amino acid suy dién c6 chieu dai 214 aa. Protein Bgl
dwoc dy doan cd cau tric va chire nang twong tw enzyme (8 -1,3-1,4 glucanase B. subtilis 168.

Loi cam on: Nghién ciu duoc tai tro boi Chuong trinh hoc béng ddo tao thac si, tién st trong nuot cua Quy déi méi sang
tao Vingroup (VINIF), ma s VINIF.2022.TS056 va Pé tai cdp B4 Gido duc va Pdo 1a0, ma sé CT2022.09.DHH.0L.
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SUMMARY

B-1,3-glucanase is a potential enzyme involved in the defense system against harmful fungi in plants. In the
present study, a gene encoding for $-1,3-glucanase (Bgl) isolated from Bacillus sp. 41 strain which inhibited
harmful Aspergilus niger was succesfully amplified, cloned, performed nucleotide sequecing and analyzed the
structure. The results indicated that the gene consisted of 655 bp, encoding for a polypeptide chain of 214 aa.
The funtional prediction of Bgl indicated the gene encodes for a signal peptide of 22 aa length demonstrated that
Bgl encodes for an extracellular protein. The predicted structure of translated protein was highly similar to the -
1,3-1,4 glucanase in Bacillus subtilis, containing 55% amino acid chain of p-sheet. The properties of Bgl and
secondary structure of tranlasted protein propose Bgl is importance factor in Bacillus genome. Thus, the
successful isolation of the Bgl gene provides important genetic data that supports for further study to elucidate
the antagonistic mechanism between Bacillus sp. to harmful fungi. In addition, these results provide genetic
sources for the expression of recombinant enzyme in appropriate hosts.
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