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TOM TAT

Endo-polygalacturonase (pectinase) thu hut dugce nhiéu nha nghién ctru nhd tng dung rong rii trong thuc phdm,
xtr Iy nudc thai, thie an chian nudi, gidy va bot gidy, nude ép trai cdy va cong nghiép dét. Trong nghién ctru nay,
gen mi hoa cho pectinase tir ching Aspergillus niger M13 duoc tao dong sir dung 3 cip moi thiét ké dua trén
trinh ty cta cac gen endogalacturonase c6 ma s6 KM244045, X64356 va Y18806. San phém khuéch dai duoc
gan vao pGEM®™-T Easy va bién nap bang phwong phap sdc nhiét vao E. coli TOP10. Plasmid tai t& hop duogc
tach chiét va xac dinh trinh tu. Két qua giai trinh tu 3 gen AspPecA, AspPecB va AspPecC ma hoa cho pectinase
¢6 kich thu6e 1an lugt 1a 1.237 bp, 1.728 bp va 1.338 bp. Cac gen dugc dang ky trén GenBank voi cac mi sd
tuong ung MT502411, MT502412 va MT502413.

Tir khoa: Pectinase, Aspergillus niger, tao dong, giai trinh ty.

MO PAU

Pectin 1a mét heteropolysaccharide duoc tim thy trong khoang gitra cac t& bao va thanh t& bao so cp cla thuc
vat bac cao. Pectin hoat ddng nhuw mot "chét keo" gitra cac polysaccharide cla thanh té bao (cellulose va
hemicellulose) va protein (glycoprotein giau hydroxyproline) Pectin dwoc clu tao gém c¢é mach chinh la céc
chudi acid D-galacturonic dwoc lién két bai lien két 1,4- eg005|d ngoal ra con co lién két ester véi nhom methyl &
cac nhanh phu. Qua trinh thiy phan pectin lién quan dén mot sé enzyme, nhu pectate lyase (EC 4.2.2.2), pectin
lyase (EC 4.2.2.10), exo-polygalacturonase (EC 3.2.1.67) va quan trong nhat 1a endo-polygalacturonase
(EC 3.2.2.15) hay con goi la pectinase (Wang et al., 2018). Enzyme nay sé& kh(r cac mach polymer clia pectin
nho cac phan ng thdy phan va ester hoa. Pectinase phan tach acid polygalacturonic thanh acid monoglacturonic
béng cach mé cac lién két glycosid va pha vé& lién két ester gitra cac nhom carboxyl va methyl (Amin et al., 2019).
Pectinase tdn tai tw nhién & nhiéu loai thwc vat, tuy nhién viéc san xuat cdng nghiép enzyme nay thwong dwoc
thwe hién béng hé théng vi sinh vat. Pectinase dwgc st dung réng rai dé pha v& cac nguyén liéu thwc vat trong
cac nganh san xuét thuc phdm, tlr d6 1am tang qua trinh chiét xuét nwéc ép trai cay. Cac pectinase c6 tinh axit
trong tw nhién cho phép gidm vi dang va van duc cta san phadm thwc pham, dic biét la nwdc ép trai cay. Ngoai
ra, pectinase dwoc ap dung dé& x& ly nwéce thai tir cac nganh cong nghiép khac nhau. Bén canh do, ché bién tra
va ca phé, khai thac dau, cong nghiép dét, san xuat thirc &n chdn nudi va san xuét gidy ciing can pectinase.

Mot sb lwong I&n cac ching vi khudn, cha yéu 1a Bacillus sp., nAm men (Yarawia lipolytica va Saccharomyces
cerevisiae) va nhidu loai ndm soi nhw Aspergillus niger, A. oryzae, A. awamori, A. sojaori, A. penicillium
griseoroseum va Phanerochaete chrysosporium, 1a nhitng hé théng sinh vat san xuét pectinase tiém ndng (Amin
et al., 2019). Trong s céc ching nay, A. niger da thu hat sw chi y nhidu nhét vi co lich s 1au doi trong cac
nganh céng nghiép I&n men va né dwgc xac dinh la an toan (GRAS), theo Cuc Quan ly Thwc phdm va Dwoc
phdm My. Mac du A. niger 1a mét vi sinh vat GRAS va chiing nay khong tao ra doc t6 ndm hodc khang sinh trong
cac didu kién dé san xuét enzyme, nhung hoat dong clia enzyme tw nhién khéng di cao cho cac trng dung cong
nghiép va rat khé dé tinh sach. Cac vi sinh vat san xuét pectinase than thién vé&i maéi trwéng co thé dwoc thao tac
vé& mat di truyén dé cai thién chling va tdng ndng suét. Do d6, dé tao nguyén liéu di truyén san xuét cac pectinase
tai t& hop, bwéc dau ching téi da tién hanh phan lap, tao dong cac gen ma héa enzyme pectinase tir A. niger
M13. Noi dung bai bao nay sé trinh bay cac két qua trong viéc phan lap, tao dong, xac dinh trinh tw cac gen ma
hoa pectinase hién dién trong chiing ndm A. niger M13.
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VAT LIEU VA PHUONG PHAP

Vat liéu nghién ctru

Chung ndm A. niger M13 da dwoc ching toi phan 1ap tir vé budi da xanh (Diem et al., 2018), hién dang duoc luu
trlr tai Khoa Sinh hoc, Trwdng Pai hoc Khoa hoc, Dai hoc Hué.

Phwong phap nghién ctru
Tach chiét DNA tdng sé tir A. niger M13

Sinh khéi soi ndm nghién trong 500 yL dém CTAB (100 mM Tris-HCI, pH 8; 1,4 M NaCl; 20 mM EDTA; 2%
CTAB; 0,2 % B-mercaptoethanol) v&i sw hd trg ctia cac hat thly tinh. Dich chiét té bao dwoc thu héi bang ly tam
14.000 vong/phut trong 5 phat, 4°C. Dich chiét thu dwoc bd sung thém hédn hop phenol: chloroform: isopropanol
(ty 18 25:24:1) voi ty 1€ thé tich 1:1, trén déu va phan tach béng ly tdm 14.000 vong/phut trong 10 phuat, 4°C. Hut
chuyen pha trén sang bng eppendorft 1,5 mL ma&i va DNA tbng sb dwoc két tha véi cung mot thé tich ethanol tinh
khiét, sau d6 riva két tha bang ethanol 70% 2 Ian va hoa tan trong 50 pL nwéc cét vé trung. DNA tdng sé duoc
kiém tra bang dién di trén gel agarose 0,8% bd sung thubc nhuém RedSafe™ Nucleic Acid Staining Solution
20000x (iNtRON Biotechnology, Han Quéc) bdng dong dién mot chiéu & 80 V trong 50 phut. Gel dwgc quan sat
dwdéi den tir ngoai (UV transilluminator, Wealtec).

Phan lap cac gen ma héa pectinase tir chiing A. niger M13

Trinh tw mdi dung dé phan lap cac gen ma hda pectinase tir ching A. niger M13 dugc thiét ké dwa trén cac gen
endogalacturonase cta A. niger (ma sb KM244045, X64356 va Y18806). Céac trinh tw nucleotide clia mdi bao
gdm: AspPecA-F: 5-ATGGTCCGTCAGCTTATC-3' va AspPecA-R: 5-CTACAAATCGCAGCTAATCC-3’; AspPecB-F:
5-ATGAAGCGCAGCGCGCTCCT-3 va AspPecB-R: 5-TTAAGGGCATCCCGAAGAGG-3’; AspPecC-F:
5- ATGCATTTCCTCCAGAACGC -3’ va AspPecC-R: 5- TTAATCGCTGCAGGAAGCGC -3

Thanh phan phan rng PCR bao gdm: 60 ng DNA téng sb, 6 uL Go Taq® Green Master Mix 2x (Promega, My);
1 WL mdi xudi (10 pmol/ pL); 1 uL mdi ngwoc (10 pmol/uL); va thém nuwéc cat vo tring dé dat tng thé tich 1a 12 pL.
Qua trinh khuéch dai cac gen pectinase dwoc thye hién bdng may luan nhiét (Veriti ® 96-well Thermal Cycler, AB
Applied Biosystems, M§). Chu trinh nhiét t6i wu dung dé& khuéch dai cac gen pectinase gdm bién tinh 95°C trong
5 phut; 30 chu ki nhiét v&i méi chu ki 1a 95°C trong 1 phat, 55°C trong 1 phat va 72°C trong 1 phut; cudi cung la
72°C trong 10 phat. S&n phdm PCR dwoc kiém tra béng dién di trén gel agarose 1%, dién ap 80 V trong 30 phut.

Tao dong cac gen ma héa pectinase

San phdm PCR duoc tao dong trong vector pGEM®-T Easy (Promega), thanh phan phan tng gan bao gdm:
50 ng vector pGEM® T Easy, 5 L dém, 3 don vi T4 DNA Ilgase 60 ng san phadm PCR, sau d6 bd sung nwéc vo
trung dé& dat thé tich cudi cung 10 pL, phan ng dwoc G 25°C trong 1 gid, sau d6 G qua dém & 4°C. Vector
pGEM®-T Easy mang doan chén dworc bién nap vao té bao E. coli TOP10 bang phwong phap sbc nhiét, thé bién
nap dwoc chon loc béng phuwong phap khuén lac xanh-trang trén dia Petri chira méi trwéng LB rén c6 bb sung
50 pg/mL ampicillin va tac nhan chon loc IPTG (isopropylthiogalactose) + X-gal.

Giai trinh tw gen pectinase

DNA plasmid cta t& bao dwoc tach chiét bang Kit GeneJET Plasmid Miniprep (Thermoscientific, My). Sau d4,
DNA plasmid dwoc st dung 1am khudn mau dé kiém tra cac gen pectinase bang phan trng PCR nhw m6 ta & trén
va xac nhan béng phan trng cat v&i enzyme EcoRI (Thermoscientific, My). Plasmid tai t& hop ¢ mang gen dwoc
g&i di phan tich trinh tw d& xac dinh gen quan tam tai cong ty First BASE (Malaysia).

Phan tich trinh tw gen pectinase

Trinh tw gen mé& hoa pectinase dwoc phén tich va so sanh véi gen pectinase trén co s& di liéu ngan hang gen
thé gi¢i GenBank (https://www.ncbi.nlm.nih.gov/).

Phan tich d3c tinh ctia cac gen pectinase st dung cac phdn mém mién phi cia Trung tdm Phan tich trinh tw sinh
hoc, Pai hoc Ky thuat Ban Mach (http://www.cbs.dtu.dk/index.shtml).

KET QUA VA THAO LUAN
Tach chiét DNA téng sé

Nhén sinh khéi A. niger M13 trong mdi trwdng PDA cr 30°C, 180 vong/phut. Sau 72 gi& nubi cdy, sinh khéi soi
nadm dwoc thu nhén va rira sach moi truong nubi cay béng nuwéc cat khiy tring trwdc khi tién hanh tach chiét
DNA tbng sb. Két qua tach chiét DNA tong sb dwoc thé hién rd trén Hinh 1, DNA thu duoc c6 kich thude I6n hon
10 kb, khéng bi dit gay, sach, khong nhiém RNA. Nhw vay phwong phép tach chiét DNA tong sb st dung dém
CTAB la hoan toan phu hgp v&i chiing A. niger M13. DNA thu dwoc dam bao chét lwong dé lam khudn mau cho
cac phan trng PCR phan |ap cac gen pectinase.
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M 1 2

Hinh 1. DNA téng sé cua chung A. niger M13
M: marker DNA 1 kb; 1, 2: DNA téng s6 tach chiét bang dém CTAB

Phan lap gen

Dé xac dinh sy hién dién cac gen pectinase trong chiing A. niger M13, ching téi tién hanh phan (rng PCR voi
khudén mau 13 DNA tdng sé duoc tach chiét bang dém CTAB, s dung cac cdp mdi dwoc trinh bay & trén. Két
qué phan rng PCR dwoc thé hién chi tiét trong Hinh 2. Theo hinh anh dién di trén agarose, ching téi thu dwoc 3
san phdm PCR tucmg tng voi 3 cap mdi AspPecA-FIAspPecA-R, AspPecB-FIAspPecB-R va AspPecC-
F/AspPecC-R, cac san pham lan Iwot cé kich thwéc [a 1200 bp (AspPecA), 1700 bp (AspPecB) va 1300 bp
(AspPecC). Cac bang DNA rd, dam, khong xudt hién san pham phu, diéu nay chirng t6 cac c&p moéi st dung la
dac hiéu va xac dinh dwoc sw hién dién cla ba gen khac nhau ma hda cho pectinase & A. niger M13. So sanh
véi kich thwéc cac gen dwoc dung dé thiét ké mdi, ching téi nhan thdy 3 gen AspPecA, AspPecB, AspPecC
khuéch dai tir hé gen clia A. niger M13 dai hon trinh tw CDS clia cac gen dung dé thiét ké moi. Diéu nay hoan
toan hop ly vi cac gen clia chiing A. niger dung dé khuéch dai déu dwoc phan Iap tir mRNA, do d6 dé loai bé cac
doan intron trong qua trinh phién ma.

kb M 1 2 3 kb
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Hinh 2. Dién di d6 san pham PCR cac gen pectinase trén gel agarose 0,8%.
M: marker DNA 1 kb; 1, 2, 3: sén pham PCR gen pectinase A, pectinase C, pectinase B

Tao dong gen ) )
Sau khi bién nap vao E. coli TOP10, tién hanh chon loc cac khu,én lac mau trdng tai t& hop va kiém tra nhanh
bang phan trng PCR tryc tiép tir khuan lac. Két qua PCR dwoc hién thi & Hinh 3.

Hinh 3. Dién di d6 san pham PCR khuan lac chira pGEM®-T Easy-pectinase )
M: marker QNA 1 kb; 1, 2: Sdn phdm PCR khuéch dai tr khua”q lac mang p@EI\/)@-TEasy-AspPecA; 3,4: Sén pham PCR khuéch dai tv
khuén lac mang pGEM®-T Easy-AspPecC:; 5,6: San pham PCR khuéch dai tir khuén lac mang pGEM®-T Easy-AspPecB
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Mbi gen chung t6i tién hanh chon ngdu nhién 2 khuan lac tai t& hop, tir hinh anh thu dwoc cho thay da co6 sw bién
nap thanh céng vector pGEM®-T Easy-AspPecA, vector pGEM®-T Easy-AspPecB va vector pGEM®-T Easy-
AspPecC. Cac bang PCR thu dwoc ding bang kich thwéc sdn phdm PCR khuéch dai tir DNA téng sb. San phdm
PCR dac hiéu, khong xuét hién bang phu. Sau dé chon ngau nhién 3 khudn lac ciia 3 gen dé tach chiét plasmid
DNA va kiém tra cac gen AspPecA, AspPecB va AspPecC ndm trong vector pGEM®-T Easy tai td hop. Plasmid
tai t& hop dwoc xr ly véi enzyme EcoRl, cac két qua dwoc hién thi trong Hinh 4.

kb M1 2 3 4 5 6 kb
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Hinh 4. Dién di d san phadm phan (rng cat bang EcoRI
M: marker DNA 1 kb; 1: plasmid pGEM®-T Easy-AspPecA, 2: sdn phdm phan (g cat EcoRI dbi véi pGEM®-T Easy-AspPecA,
3: plasmid pGEM®-T Easy-AspPecC, 4: san phdm phan (g cat EcoRl dbi véi pGEM®-T Easy-AspPecC, 5: plasmid pGEM®-T
Easy-AspPecB, 6: sén phdm phén tng cét EcoRI déi véi pGEM®-T Easy-AspPecB

Theo Hinh 4, plasmid pGEM®-T Easy-AspPecA c6 kich thuwéc khodng 4 kb (con xuét hién thém bang phu 3 kb),
plasmid pGEM®-T Easy-AspPecC co kich thwédc 4,5 kb, plasmid pGEM®-T Easy-AspPecB cé kich thwdc 5 kb
(cling xuét hién bang phu cé kich thwéc 3,5 kb). Sw xuét hién cac bang phu khi dién di kidm tra cac plasmid tai t&
hop cé thé do plasmid thuc té tén tai & nhidu dang khac nhau lam cho tbc d6 di chuyén trong cung 1 ban gel
cling khéc, tlr d6 sé xuét hién cac bdng c6 kich thuéc khdng béng nhau (Tweedie, Stowell, 2005). Bé&n canh do,
khi xt ly v&i enzyme han ché EcoRI, pGEM®-T Easy-AspPecA bi ct tao thanh 3 bang c6 kich thwdc khac nhau
(b&ng 4.2 kb 13 bing pGEMO®-T Easy-AspPecA chi m&i dwoc cét tai mot vi tri, bdng thi hai c6 kich thwéc 3 kb 1a
PGEMO-T Easy mach thang, bang thir 3 cé kich thwéc 1,2 kb chinh 1& AspPecA), pGEM®-T Easy-AspPecC bij cét
hoan toan tao thanh 2 bang (pGEM®-T Easy mach thdng 3 kb va gen pectinase 1,3 kb), va pGEM®-T Easy-
AspPecB cat chwa hoan toan ciing tao ra 3 san phadm (bang khoang 4,7 kb 13 bidng pGEM®-T Easy-AspPecB
ciing chi méi dwoc cét tai mot vi tri, bang thir hai ¢ kich thwéc 3 kb 1 pGEM®-T Easy mach thang, bang tht 3
chinh Ia pectinase AspPecB c6 kich thwéc 1,7 kb). Nhw vay, khi xt ly véi EcoRI duoc thiét ké sin & hai dau cla
viing tao dong trén pGEMP®-T Easy, ching t6i khang dinh d& tao dong cac gen mé héa cho pectinase thanh céng
trong pGEM®-T Easy.

Giai trinh tw gen ma héa pectinase

Két qua giai trinh tw cho thy gen AspPecA, AspPecB va AspPecC c6 kich thwéc Ian lwot 1a 1.237 bp, 1.728 bp
va 1.338 bp va dwoc dang ky trén GenBank véi cac ma sb twong (ing MT502411, MT502412 va MT502413.
AspPecA ma hdéa cho mét chudi polypeptide v&i chidu dai 362 amino acid, trong khi AspPecB va AspPecC ma
héa chudi polypeptide v&i chidu dai lan luot 495 va 384 amino acid. Phan tich bang phan mém dw doén trinh tw
tin hiéu peptide SignalP-4.0 cho thdy AspPecA, AspPecB va AspPecC chira trinh tw ma héa tin hiéu peptide v&i
chiéu dai Ian lwot 1a 18, 16 va 19 amino acid (Petersen et al., 2011). Diéu nay chirng té day la cac enzyme ngoai
bdo. Bussink va dbng tac gia (1991, 1992a, 1992b) d& ching minh sy hién dién cia 7 gen
endopolygalacturonase (pga) khac nhau trong A. niger N400 trong dé ba gen pgal, pgall va pgaC da dugc xac
dinh (Bussink et al., 1991; 1992a; 1992b). Dac tinh hda sinh phan t& cia endopolygalacturonase E tir A. niger
N400 da dwoc nghién clru. Toan bd gen endopolygalacturonase bao gdbm 1.293 bp bi gian doan béi ba intron
ngén (1&n lwot 1a 50, 50 va 59 bp) (Parenicova et al., 1998). Parenicova va ddng tac gid (2000) d& phan lap hai
gen pgaA va pgaB, hai gen ma héa endopolygalacturonase (PGs, EC 3.2.1.15) A va B, tr thw vién gen cla A.
niger N400. Ving ma hda protein 1.167 bp cla gen pgaA bj gian doan b&i mét intron, trong khi ving ma hoa
1.234 bp ctia gen pgaB chra hai intron. Cac protein twong (rng, PGA va PGB, bao gém 370 va 362 amino acid
twong ng, pgaD tr A. niger N40O cling dwgc phéan lap cé kich thwéc 1716 bp (Parenicova et al., 2000). Singh
(2012) phan lap gen ma hoa mét pectinase tr di¥ liéu metagenome trong dat cé khung doc mé 1.311 bp ma héa
chudi protein 47,9 kDa. N&m 2014, Liu va ddng tac gid da tach dwoc gen endo-galacturonase A (pgaA) tir A.
niger JL-15 c6 khung doc mé& 1.113 nucleotide ma héa cho mét peptide gém 370 amino acid. Tuy nhién, gen ma
hoa pectinase tir A. niger phan lap & Viét Nam van chwa dwoc céng bd nhiéu.
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Trinh tw amino acid suy dién cla cac gen AspPecA, AspPecB va AspPecC duwoc tién hanh so sanh 1an lwot voi
cac gen tr cac ching A. niger ZJ5A (AQT01640), A. tubingensis CBS 134.48 (OJI88021) va A. luchuensis CBS
106.47 (0JZ80574) thu tlr d liéu ngan hang GenBank béng cong cu Clustal Omega. Két qua cho thay, ti lé
twong déng gitra cac gen AspPecA, AspPecB va AspPecC v6i cac ching trén lan lwot 1a 100%; 99,60% va
99,74%. Nhu vay, cac gen AspPecA, AspPecB va AspPecC phan lap tr A. niger M13 cd sw tvong ddng cao vé
kich thwéc va trinh tw dbi véi cac gen twong tw da dwoc cong bb.

AspPecB INAPASSTIDLSGLQTGAAVIFAGETTFGDTYDSDFDPIVISGTDVTITGEEGHVINGNGEAYWDGEGSNGGQDKPDHET 256
0JI88021 INAPASSTIDLSGLQTGAAVIFAGETTFGDTYDSDFDPIVISGTDVTITGEEGHVINGNGEAYWDGEGSNGGQDKPDHFI 257
AspPecA IEVPAGETLDLTGLKKGTTVIFEGETTFGYKEW-KGPLISMSGTDITVKQASGAKINCDGARWWDGKGSNGGKTKPKEFEFQ 129
AQT01640 IEVPAGETLDLTGLKKGTTVIFEGETTFGYKEW-KGPLISMSGTDITVKQASGAKINCDGARWWDGKGSNGGKTKPKFFQ 129
AspPecC VAVPSGTTLDLTDLNDGTHVIFQGETTFGYEEW-TGPLVSVSGTDITVEGESGAVLNGDGSRWWDGEGGNGGKTKPKFEEY 149
0JZ80574 VAVPSGTTLDLTDLNDGTHVIFQGETTFGYEEW-TGPLVSVSGTDITVEGESGAVLNGDGSRWWDGEGGNGGKTKPKFFEY 149
: .*:. *:**:.*: *: *kk  kkkkkk H :****:*: .* :* :* :***:*.***: **..*
AspPecB VVKDMYNSKIENLNILNYPVHCFEIEDTEYLTITGLILNNTAGDAANSKSDGDPATHNTDGEFDIKQSDFLTLSNTWVHNQ 336
0JI88021 VVKDMYNSKIENLNILNYPVHCFEIEDTEYLTITGLILNNTAGDAANSKSDGDPAAHNTDGFDIKQSDFLTLSNTWVHNQ 337
AspPecA —AHKLDESSITGLKIYNTPVQGFSILA-DHLTITDVTIDNSAGTS-—-—-—-—-—-—-—— KGHNTDAFDIGQSTYITIDGATVYNQ 198
AQT01640 -AHKLDESSITGLKIYNTPVQGFSILA-DHLTITDVTIDNSAGTS —--KGHNTDAFDIGQSTYITIDGATVYNQ 198
AspPecC —AHDLTSSTIKSIYVENSPVQVFSIDGSTDLTMTDITVDNTDGDT-----—— DDLAANTDGFDIGESTYITITGAEIYNQ 221
0JZ80574 *AHDLTSSTIKSIYVENSPVQVFSIDGSTDLTMTDITVDNTDGDT ******* DDLAANTDGFDIGESTYITITGAEIYNQ 221
. .* * . H * ** *.* ** * : ::* H *: *** * k x :* ::*: R e * *
AspPecB DDCVAVTSGSSIVVDNLYCYGGHGLSIGSIGGKSNNTVNGVTFSNSQVINSENGCRIKSNADTTGEVYNVRYENITLSGI 416
0JI88021 DDCVAVTSGSSIVVDNLYCYGGHGLSIGSIGGKSNNTVNGVTFSNSQVINSENGCRIKSNADTTGEVYNVRYENITLSGI 417
AspPecA DDCLAINSGEHITFTNGYCDGGHGLSIGSIGGRSDNTVNDVTISNSKVLNSQONGVRIKTIYGKTGTVENVKFEDITLSDI 278
AQT01640 DDCLAINSGEHITFTNGYCDGGHGLSIGSIGGRSDNTVNDVTISNSKVLNSQNGVRIKTIYGKTGTVENVKFEDITLSDI 278
AspPecC DDCVAINSGENIYFSASVCSGGHGLSIGSVGGRDDNTVKNVTFYDVNVLKSQQAIRIKTIYGDTGSVSEVTYHEIAFSDA 301
0Jz80574 DDCVAINSGENIYFSASVCSGGHGLSIGSVGGRDDNTVKNVTFYDVNVLKSQQAIRIKTIYGDTGSVSEVTYHEIAFSDA 301
***:*:.**' * . * *********:**:':***:'**: : :*::*::' ***: . Kk K :* :':*::*.
AspPecB TDYGIDVQQODYENGGATGDPTNGVKIENISFVNVKGTMS--DGKDYYILCGDGSCSNFVFTDVDITGGSDD-SCNYPSSG 493
0JI88021 TDYGIDVQQDYENGGATGDPTNGVKIENISFVNVKGTMS--DGKDYYILCGDGSCSNFVFTDVDITGGSDD-SCNYPSSG 494
AspPecA SKYGIVVEQDYENGSPTGTPTNGVKVEDITFKKVTGSVK-SSGTDIYILCGSGSCSNWTWSGVDVTGGKKSSKCKNVPSG 357
AQT01640 SKYGIVVEQDYENGSPTGTPTNGVKVEDITFKKVTGSVK-SSGTDIYILCGSGSCSNWIWSGVDVTGGKKSSKCKNVPSG 357
AspPecC TDYGIIIEQNYDDTS--KTPTTGVPITDFVLENIIGTCEDDDCTEVYIACGDGSCSDWTWTGVSVTGGKVSDDCLNVPSG 379
0Jz80574 TDYGIIIEQNYDDTS——KTPTTGVPITDFVLENIIGTCEDDDCTEVYIACGDGSCSDWTWTGVSVTGGKVSDDCLNVPSG 379
*** : * * . T . ** * x : T : T *: . . .o * Kk kK ****‘:‘::'*' *** . ‘* * K

AspPecB CP*** 495

0J188021 CP--- 496

AspPecA ASCSD 362

AQT01640 ASCSD 362

AspPecC ISCDL 384

0Jz80574 ISCDL 384

Hinh 5. So sanh trinh ty amino acid suy dién cua 3 gen AspPecA, AspPecB va AspPecC,b‘éng’ cdéng cu Clustal Omega
(https:/iIwww.ebi.ac.uk/Tools/msalclustalo/). Dau cham thé hién cac vi tri twong dong thap, dau hai cham thé hién do
twong dong cao va diu sao thé hién dd twong dong tuyét doi

KET LUAN

Ba gen ma hoa cho pectinase AspPecA, AspPecB va AspPecC tlr nAm A. niger M13 da dwoc tao dong va giai
trinh tw thanh cong. Ba gen AspPecA, AspPecB va AspPecC c6 chidu dai lan lwot 1.237 bp, 1.728 bp va 1.338
bp, ma héa chudi polypeptide cé chiéu dai 362, 495 va 384 amino acid theo tudn tw. Ba gen déu ma hda cho cac
enzyme ngoai bao voi chudi tin hiéu peptide & ving 5'. Két qua nghién ciru cung cap thém di liéu di truyén vé
gen pectinase phan lap ti» A. niger phan lap & Viét Nam ciing nhw la ngudn nguyén liéu quan trong cho cac
nghién ctru biéu hién tai t hop vé sau.
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CLONING AND SEQUENCING GENES ENCODING FOR PECTINASE
FROM ASPERGILLUS NIGER M13

Phan Thi Thanh Diem', Le My Tieu Ngoc?, Nguyen Thi My Le?, Nguyen Bao Hung?,
Le Thi Kim Thoa?, Trinh Thi Phuong Thao?, Truong Thi Phuong Lan?, Nguyen Duc Huy?,
Pham Thi Ngoc Lan5, Tran Quoc Dung®
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SUMMARY

Endo-polygalacturonase has been recently attracted the researchers due to various application in food processing,
waste water treatment, animal feed, paper industry, juice processing and textile industry. In this study, the genes
encode for pectinase from Aspergillus niger M13 were cloned using 3 primer pairs based on the nucleotide
sequences of endogalacturonase encoding genes with accession number of KM244045, X64356, and Y 18806.
The PCR products were ligated into pGEM®-T Easy and transferred to E. coli Top10. Recombinant plasmids
were isolated and performed nucleotide sequencing. The results indicated AspPecA, AspPecB, AspPecC
encoding for pectinases with the length of 1237 bp, 1728 bp, and 1338 bp. The genes have been deposited in
GenBank database with accession numbers of MT502411, MT502412, MT502413, respectively.

Keywords: Pectinase, Aspergillus niger, cloning, sequencing.
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