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SANG LQC VA NHAN DONG GEN MA HOA PECTATE LYASE
TU Bacillus subtilis CO NGUON GOC VIET NAM
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TOM TAT: Pectate lyase (PL) 1 enzyme quan trong trong bénh thyc vét do vi sinh vat tiét ra. PL phan
huy polygalacturonate cta thanh té bao thuc vat tao ra cac oligogalacturonate. Trong bai bao nay ching t6i
cong bd két qua sang loc dugc 9 chung Bacillus subtilis ngubn goc Viét Nam c6 kha nang san Xudt pectate
lyase cao. pH tdi wu phan tng phan hiy popygalacturonate ctia cac enzyme nay tir 8,5-10. Gen mé héa
pectate lyase (pel) ciia bon ching B. subtilis khac nhau di dugc cloning trong E. coli va giai trinh tu gen.
Pectate lyase cua 4 chung vi khuan ndy c6 420 amino acid (aa). Trinh ty amino acid suy dién cia cac
enzyme nay c6 do tuong dong tir 98,8-99,8% so véi trinh tu amino acid cua pectate lyase tir ching B.
subtilis 168. C6 10 vi tri amino acid bi thay ddi trong trinh tw aa cua 4 pectate lyase khi so sanh giita
ching véi nhau. Trinh ty aa cua PL tir cac ching phan 1ap tir thye vat bao thu hon cac ching phan 1ap tur

dat khi so sanh chung véi PL cta B. subtilis 168.

Tuwr khoa: Bacillus subtilis, endopolygalacturonate lyase, nhan dong gen, pectate lyase, pectin acid.

MO PAU

Pectate lyase (PL) hay endopoly-
galacturonate lyase (EC 4.2.2.2) la enzyme quan
trong trong bénh thuc vat do vi sinh vat gy ra
[2]. Enzyme niy phdn cit ngau nhién lién két
a-1,4 glycosidic cua polygalacturonate trong
thanh té bao thyc vat thong qua phan ung
B-elimination tao ra cac oligogalacturonate co
lién két doi gitra C4 va C5 ¢ dau duong khong
khir [2]. PL thuong thdy trong cac vi sinh vat
gdy bénh thyc vat nhu vi khuan E. chrisanthemi
[9], E. carotovo [10], B. subtilis [14], nAm mbc
[8]. Gan day, PL ciing da duoc tim thay trong vi
khuén ua lanh P. haloplanktis phan lap tir bién
Nam cuc [20]. Pectate lyase xtc tac phan ung
phin cit co chit pectin va pectin acid
(polygalacturonate) & pH tdi wu trong khoang 8-
10 [22]. PL ¢6 tng dung quan trong trong cong
nghiép dét la loai bo pectin trong vai bong tho,
dé thay thé chit kiém trong khau ndu kiém
(alkaline scourmg) lam tang chit luong cua vai
bong va giam thiéu 6 nhiém méi trudng do chat
kiém gy ra [6, 4, 15, 11, 18].

Pectate lyase tir B. subtilis da dugc Nasser
et al. (1990, 1993) [13, 14] nghién ciru tir nhitng
nim 90 cua thé ky trudc, tuy nhién, hién nay
chua c6 cong trinh nao nghién ciru, gidi ma
trinh tu gen cua gen ma hda enzyme nay tur cac
chiung B. subtilis phan lap ¢ Viét Nam. Trong
bai bao nay, chiing t6i cong bd nghién ctru vé

sang loc cac ching B. subtilis sinh pectate lyase
phan lap tir Viét Nam tir cac bd suu tép chung
gidng trong nudc, két qua nhan dong va giai
trinh ty cac gen nay, dong thoi so sanh trinh ty
amino acid ctia chiing vdi cac gen cung loai da
biét trén ngan hang gen dé gdp phan hiéu biét
thém vé tinh da dang ciia enzyme nay.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu
Chiing vi sinh vit, méi trieong nudi cdy

Hai muoi ching Bacillus subtilis ngudn gbc
Viét Nam tir bo suu tip chung gidng cua ngin
hang chung giéng VTCC, bai hoc Khoa hoc tu
nhién, PHQG Ha Noéi va Trung tdm Cong nghé
sinh hoc Biolab dugc st dung dé sang loc
enzyme pectinase. E£. coli DH5a duoc sir dung
lam chung nhan dong gen. Méi truong LB (1%
tryptone, 0,5% yeast extract, 1% NaCl) duoc st
dung 1am mdi truong nudi ciy B. subtilis va E.
coli. Khang sinh ampicilin dugc bd sung vao
mbi truong noéng do 100 pg/ml khi can thiét.
Moi truong LB 0,2% pectin hodc moi truong
khoang chat Belistky [19] duoc sir dung dé nudi
cdy B. sutilis cho muc dich thu PL.

Primer, vector

Primer st dung trong thi nghiém c6 trinh tu
nhu sau: BSpelF: atcg aag cttatg aaa aaa gtg atg
tta gc; BSpelR: atcg aag ctt tac tgc tga ctg tt.
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Plasmid pJET1.2 st dung trong thi nghiém
nhan dong dugc mua tir hing Fermentas.

Phuwong phap

Sang loc cdac chung B. subtilis co hoat tinh
enzyme pectinase trén moi truong thach dia

Céac chung B. subtilis trong b0 suu tap ching
gidng dugc tré hoa trén méi truong LB thach dia
qua dém sau dé cdy vach sang mdi truong LB
thach dia bd sung co chit pectin 0 ,2%, nudi qua
dém trong ti am 37°C. Cac dia nudi cdy sau do
dugc nhudm véi dung dich 0,5% Hecxadecyl
trimethyl ammonium bromide (HTAB) (Sigma)
dé phat hién vong thuy phan pectin nhu mé ta
cua Truong et al. (2001) [20]. Sau khi nhudm véi
HTAB trong 1 h, cac khudn lac cua cac ching
sinh pectinase s& xuat hién vong thuy phan véi
co chat pectin trén dia thach.

Thu nhdn enzyme pectinase ngoai bao

Cac chiung B. subtilis dugc tré hoa trén moi
truong LB long ¢ 37°C, 200 vong/phit qua
dém, sau d6 ciy chuyén 1% sang méi truong
LB 16ng hodc méi trudng khoang chit Belistky
c¢6 bd sung 0,2% co chét pectin dé kich thich su
san sinh pectinase. Sau 24h nudi cdy ¢ cing
diéu kién, dich enzyme ngoai bao dugc thu bﬁng
ly tam 10.000 vong/phut trong 10 phit & 4°C dé
loai t& bao, dich ndi chira enzyme ngoai bao
dugc thu nhan va bao quan ¢ -20°C cho cac thi
nghiém tiép theo.

Xdc dinh hoat tinh pectinase bang phirong phdp
duong khir

Hoat tinh pectinase dugc xac dinh béng
phuong phap duong khir nhu moé tad cula
Bernfeld (1955) [1]. 50 pul dich enzyme ngoai bao
duoc bd sung vao 450 ul dung dich phan tng chira
0,2% pectin tir citrus (Sigma) trong dém Tris 50
mM, NaCl 20 mM va CaCl, 0,1 mM pH 10.
Phan tng dugc thyc hién ¢ 42°C trong 1 gio.
Phan tng enzyme duoc két thic bing viéc bd
sung 500 pl 3,5 dinitrosalincilic acid (DNSA), dun
s6i 10 phut, sau d6 dung dich phan ing dugc lam
ngudi dén nhiét d6 phong. Li tim 10.000 vong/phut
trong 5 phut trudce khi do 6 bude séng 530 nm trén
may do quang phd. Mot don vi hoat tinh enzyme
(unit) duoc dinh nghia la lugng enzyme
pectinase phan cit co chit pectin tao ra 1 pM
glucose trong 1 phut.
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Xdc dinh hoat tinh pectate lyase bang phirong
phdp phat hién lién két déi

Hoat tinh pectate lyase dugc xac dinh thong
qua viéc phat hién lién két doi dugc tao thanh
sau phan Ung cua enzyme véi co chdt pectin
acid. Phuong phap duoc cai tién tir phuong
phap cua Collmer (1988) [5]: 50 ul dich enzyme
ngoai bao 1én men tir moi trudng khoang dugc bd
sung vao 450 ul dung dich phan ung chira 0,2%
pectin acid 98% demethylation (Sigma) trong dém
Tris 50 mM, NaCl 20 mM va CaCl, 0,1 mM pH
10. Phan tng dugc thuc hién & 42°C trong 1
gio. Phan tmg dugc két thuc biang viéc bd sung
500 pl HCI 200 mM, li tam 10.000 vong/phut
trong 5 phut trude khi do trén may quang phd &
budc séng 232 nm. Déi chimg 4m duoc st dung
bang nudc cét thay cho dich enzyme.

Cdc phwong phdap sw dung trong thao tac voi
DNA

Phuong phap bién nap plasmid vao E. coli,
tach chiét plasmid tir té bao E. coli bang li giai
v6i NaOH va SDS, tach chiét DNA genome tir
Bacillus va phuong phap dién di DNA trén
agarose theo mo ta ciia Sambrook (1989) [16].

Phirong phdp nhdn gen bang PCR

Gen pel duoc nhan 1én bang PCR sir dung
Taq Polymerase cua hang Fermentas. Chu trinh
phan tng: Bién tinh: 94°C trong 2 phut, bién
tinh: 94°C trong 30 gidy, gin moi: 55°C trong
30 gidy, kéo dai: 72°C trong 1,5 phat, lap lai 30
chu ky tir bude 2, kéo dai: 72°C trong 10 phut,
két thuc: 4°C.

KET QUA VA THAO LUAN

Sang loc cac ching B. subtilis san sinh

pectinase

Pé chon duoc céac ching B. subtilis mang
gen pectinase, cac vi khuin B. subtilis duoc
mua tir b suu tdp chung giéng cua Trung tim
Cong nghé sinh hoc Biolab va Bao tang gidng
chuan Viét Nam (VTCC) duoc sir dung. Thong
tin cac chung Bacillus nay thé hién trong bang
1. Cac chung vi khuan dugc tré hoa sau do ciy
vach trén moi truong thach dia 0,2% pectin nhu
md ta trong phan phuong phap. Sau khi nhudém
voi HTAB, 17 chung di xuat hién vong thay
phan pectin trén dia thach trong tong s6 20
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ching vi khuan dugc st dung, chi 3 chung la
khéng c6 vong thuy phéan (bang 1 va hinh 1).
Diéu nay chung to hau hét cac chung B. subtilis
trong bd suu tdp ndy déu co kha ning sinh
enzyme pectinase. Két qua nay hoan toan phu

hop v6i dic diém cua loai vi khuén nay va phu
hop véi cac nghién ctru trude day vé vi khudn
thudc loai B. subtilis cua Nasser et al. (1990),
Nasser et al. (1993), Soriano et al. (2006)
[13, 14, 17].

Bdng 1. Két qua sang loc cac chung B. subtilis c6 kha ning phan hiy pectin trén dia thach

STT | Tén ching | Nguon | Vong thuy phan | STT | Tén ching Nguodn Vong thuy phan
1 VBSI bat - 11 VBSI11 bat ++
2 VBS2 bat + 12 VBSI12 bat -
3 VBS3 bat + 13 VBS13 Rong sun ++
4 VBS4 bat + 14 VBS14 bat ++
5 VBS5 bat + 15 VBSI15 bat ++
6 VBS6 bat ++ 16 VBS16 bat +
7 VBS7 bat ++ 17 VBS17 bat -
8 VBS8 Ré cay ++ 18 VBSI18 bat +
9 VBS9 bat ++ 19 VBS19 bat +
10 VBS10 bat ++ 20 VBS20 bat +

Tao vong thity phan v6i co chit pectin & mtrc d6 binh thudng (+), mic d6 manh (++) va khong tao

vong thiy phan (-).

ODS530 nm

Hinh 1. Hinh anh mot s6 chung
B. subtilis tao vong thiy phan pectin
trén dia thach LB 0,2% pectin. Thir tu
cac chung tir 1-10: VBS6 - VBS15

Anh hwéng cta pH dén kha ning phan hiy
pectin ctia pectinase tir cac chiing nghién ciru

Pectate lyase thugc nhdm enzyme pectinase
phan hity pectin ¢ pH t6i wu tir 8-10 [22], vi
vdy, cac enzyme pectinase hoat dong tdi uu &
pH kiém nhidu kha ning s& la pectate lyase.
Trong thi nghiém nay, 9 trong 17 ching vi
khuén c6 hoat tinh manh v&i pectin trén dia
thach duoc chon dé nghién ctru (bang 2).

Céc vi khudn trén duoc nudi cay trén moi
truong LB 16ng c6 bd sung 0,2% pectin dé kich
thich su tiét pectinase ngoai bao. Sau khi nudi
ciy 24 gid & 37°C, enzyme ngoai bao dugc thu

y = 0,7267x - 0,0654
R?=0,9981

3
Néng do glucose (mM)

Hinh 2. D4 thi dudng chuin glucose

nhan va sir dung dé lam phan tmg véi co chét
pectin. Pé dinh luong hoat tinh pectinase,
phuong phap duong khir duge st dung. Gia tri
OD 530 nm thu dugc sau phan Gng enzyme
duoc chuyén dbi sang don vi unit dya theo dd
thi chuan glucose véi phuong trinh héi qui y =
0,7267x - 0,0654, var=0,9981 (hinh 2).

Két qua trén hinh 3 va bang 2 cho thay, hai
ching VBS7 va VBS10 c6 hoat tinh pectinase
t6i vu 1an luot 1a pH 9,5-10 va pH 8,5-10 va 7
chung con lai ¢6 hoat tinh pectinase t6i vu & pH
10. Nhu vay, tat ca 9 chung B. subtilis dugc lya
chon nudi ciy trén méi truong LB long bd sung
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0,2% pectin déu c6 kha ning sinh enzyme
pectinase ki€ém.

So sanh hoat tinh pectinase cta cac ching
nghién cru & pH tdi wu cho thiy, hoat tinh
pectinase dugc xac dinh thdp nhat 1a chung
VBS15 (17,5 unit), cao nhit 1a ching VBSI11
(38,9 unit) (hinh 3). Pidu nay c6 thé giai thich

rang, cac chung B. subtilis tuy cung loai nhung
phan lap tir cac ngudn khac nhau cho nén s& c6 su
sai khac nhit dinh vé gen dan dén 4i Iyc voi pectin
cla cac enzyme nay s€ khac nhau. Mat khac, kha
ning bai tiét enzyme cua cic chung khic nhau
thuong khéng gidng nhau, do d6, hoat tinh
pectinase tir dich ngoai bao manh yéu khac nhau.

40 4
5 40
s 2 5% /"./\‘\'
e e % w0 ——VBS10
g% e s —=VBSI1
5 2 “ T Jecs 5 VBS13
£ L . £ VBSt4
el A /BS9 R res
= = —x—VB515
Iy ) /MMXKN
5 5
0 0 .
PR IR IR
pH pH
a b
Hinh 3. D4 thi anh huong cua pH toi hoat tinh pectinase ngoai bao
cua cac chung VBS6-VBS9 (a) va cac chiing VBS10-VBS15 (b)
Bdng 2. Hoat tinh pectinase cua cac chung nghién ctru & pH t6i uu
STT Tén chung pH tbi vu Hoat tinh pectinae (U)
1 VBS6 10 24,7
2 VBS7 9,5-10 22,3
3 VBS8 10 22,5
4 VBS9 10 36,5
5 VBS10 8,5-10 25,5
6 VBSI11 10 38,9
7 VBS13 10 30,1
8 VBS14 10 20,1
9 VBSI15 10 17,5

Hoat tinh pectate lyase ciia cac enzyme thu dugc

Pectate lyase phan cit co chit pectin acid
theo co ché chuyén lién két B-elimination, san
pham tao thianh mot lién két doi trong phan tir
duong galacturonate. Lién két doi nay dé dang
duoc phat hién bang may do quang phd & budc
song 232 nm nhu md td cia Macmillian et al.
(1966) [12]. Bé khing dinh cac chung Bacillus
trén c6 sinh PL hay khong, dich enzyme ngoai bao
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cua cac chung B. subtilis dugc nudi cdy trén moi
trudng khoang chit Belisky dugc str dung dé lam
phan tmg enzyme voi co chit pectin acid 90%
demethylation (Sigma), 1a co chit dic trung cho
nhém enzyme PL. Sau khi két thuc phan tmg, hoat
tinh enzyme dugc danh gia bang do truc tiép trén
may do quang phd & budc song 232 nm. Két qua
cho thy, tat ca cac ching nghién ctru déu cho gia
tri OD 232 nm tir 0,24-0,71, kha cao so véi mau



TAP CHI SINH HQC, 2012, 34(4): 485-492

ddi ching 4m (0,005). Diéu nay ching t6 enzyme
pectinase cua cac chung nay déu c6 kha ning phan
cat pectin acid tao ra lién két doi trong san phdm
phan tng (bang 3), do d6, c¢6 thé két luan ring cac
enzyme ciia 9 chung nghién ciu nay déu thudc
nhém pectate lyase. Bén ching VBS6, VBSS,
VBSI11 va VBS13 cho hoat tinh cao nhét (gi4 tri
OD tur 0,51-0,71) (bang 3).

Bdng 3. Hoat tinh pectate lyase clia cac enzyme
thu duoc

STT Tén ching OD 232 nm
1 VBS6 0,514
2 VBS7 0,322
3 VBS8 0,710
4 VBS9 0,296
5 VBS10 0,412
6 VBS11 0,670
7 VBS13 0,503
8 VBS14 0,24
9 VBS15 0,411
10 bC am 0,005

1 2 3 M 4
15kb —

Hinh 4. San phim nhan gen pel
tur cac chung B. subtilis
1-4: VBS6, VBSS, VBSI11 va VBS13; M: DNA

marker. Bang DNA 1,5 kb duogc chi béng mui tén,
thang DNA chuan dat canh anh dién di.

Nhan dong gen ma hoa pectate lyase
Nhdén gen pel tir cdc ching B. subtilis bang PCR
Bon chung VBS6, VBSS, VBSIl va

VBS13 dugc lya chon daé nhén dong cac gen pel
vao E. coli. DNA tong sO ctia cac ching nay

duoc tach chiét va st dung lam khuén mau cho
phin @ng nhin gen, v&i cip mdi dic hiéu
BspelF va BSpelR duoc thiét ké dya theo trinh
tu pel ciia ching B. subtilis BS168 [14]. Sau khi
két thuc phan Ung nhan gen, san pham PCR
duoc kiém tra trén gel agarose 0,8%, trong
dém TAE 1X. Két qua trén dién di dd cho
théy, ca 4 mau DNA duoc sir dung lam khuon
mau déu da khuéch dai mot doan gen khoang
1,5 kb ding nhu kich thudc clia gen pectate
lyase da dugc tinh toan tu trude (hinh 4).

Céc bang DNA 1,5 kb nay duogc cit ra, lam
sach, gin vao vector pJET1.2 biang T4 ligase sau
d6 bién nap vao E. coli DH5a. Cac khuan lac
moc dugc trén moi truong chon loc duge tach
chiét plasmid va phan tich bing Xhol va Xbal
dé kiém tra gen chén trong vector. Két qua dién
di san phim cit plasmid trén gel agarose cho
thdy, hau hét cac miu plasmid déu mang doan
gen chén khoang 1,5 kb (két qua khong trinh
bay). Diéu nay ching té cac gen pel di duoc
gin vao vector va nhan 1én trong E. coli.

Giai trinh ty gen pel

Bén dong plasmid mang fragment kich
thude 1,5 kb cia 4 gen pel khac nhau trén duoc
sir dung dé giai trinh ty gen trén mdy giai trinh
tu gen ty dong. Két qua thu dugc 4 trinh tu
nucleotide ¢6 d6 dai nhu nhau, ma hoéa cho mot
protein 420 amino acid. Trinh tu nucleotide cua
4 gen pel tur ching VBS6, VBS8, VBS11 va
VBS13 d3 duoc ding trén Genbank véi mi sb
theo thtr ty 1a JX083068, JX083069, JX083070
va JX083071. So sanh trinh ty amino acid (aa)
suy dién ctia 4 gen trén bang phan mén so sanh
BLAST trén NCBI cho thiy chiing c6 d6 tuong
ddng véi cac trinh tu aa cia PL tir B. subtilis168
lan luot 14 98,8; 99,7; 99,0 va 99,5%. Diéu nay
chimg to ring 4 gen pel dugc nhan dong tir 4
ching vi khuin VBS6, VBSS, VBSI1 va
VBS13 déu la gen mi hoa cho pectate lyase.

Sw da dang cua cac pectate lyase phan lap tw
B. subtilis ngudn gbc Viét Nam

V61 muc dich danh gid sy da dang cia cac
pectate lyase phan 1ap tor Viét Nam, trinh ty aa
cua PL tur B. subtilis 168 duoc s dung dé so
sanh theo hang cung v6i 4 PL nay. Phdn mém
so sanh cum ClustalW duoc sur dung. Két qua
cho théy, ¢6 9 vi tri aa khac nhau khi so sdnh
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giita 5 trinh tu aa nay vdi nhau (hinh 5). Khi so
sanh riéng r€ trinh ty aa cia 4 PL phan lap véi
PL tir B. subtilis 168 cho thiy cac PL ndy c6 su
khéc nhau nhat dinh, cu thé: PL ctia VBS6 ¢6 5
aa (L-162, H-181, A-248, M-249, Q-294),
VBS8 ¢6 1 aa (Q-294), VBSI11 c6 4 aa (K-118,
T-140, Q-294, P-356) va VBS13 ¢6 2 aa (D-69,
A-376) sai khac so vdi PL cua B. subtilis 168
(hinh 5). Piéu tha vi la PL tir VBS6 va VBS11
phan 1ap tir dit co s6 lugng aa khac biét (5 va

4 aa) nhiéu hon PL tir VBS8 (1 aa) phan lap tir
ré ciy va VBS13 (2 aa) phan lap tir rong sun.
Nhu vay, duong nhu cac chung phan lap tur thuc
vat ¢6 trinh ty aa cta PL it thay ddi hon so véi
cac chung phan lap tir dit. B. subtilis 168 ciing
1a chung c6 nguon gdc tir chung B. subtilis
ATCC 6051 dugc phan 1dp tir mot loai c6 vao
nam 1875 [21]. B. subtilis 168 la chung duoc
gdy dot bién di dudng tir ching B. subtilis
ATCC 6051 tryptophan [3, 7].

VBS13 MKKVMLATALFLGLTPAGANAADLGHQTLGSNDGWGAYSTGTTGGSKASSSNVYTVSNRN 60
BS-168 MKKVMLATALFLGLTPAGANAADLGHQTLGSNDGWGAYSTGTTGGSKASSSNVYTVSNRN 60
VBS11 MKKVMLATALFLGLTPAGANAADLGHQTLGSNDGWGAYSTGTTGGSKASSSNVYTVSNRN 60
VBS8 MKKVMLATALFLGLTPAGANAADLGHQTLGSNDGWGAYSTGTTGGSKASSSNVYTVSNRN 60
VBS6 MKKVMLATALFLGLTPAGANAADLGHQTLGSNDGWGAYSTGTTGGSKASSSNVYTVSNRN 60
VBS13 QLVSALGKWTNTTPKIIYIKGTIDMNVDDNLKPLGLNDYKDPEYDLDKYLKAYDPSTWEK 120
BS-168 QLVSALGKIBTNTTPKIIYIKGTIDMNVDDNLKPLGLNDYKDPEYDLDKYLKAYDPSTWEK 120
VBS11 QLVSALGKEBTNTTPKIIYIKGTIDMNVDDNLKPLGLNDYKDPEYDLDKYLKAYDPSTWMK 120
VBS8 QLVSALGKIBTNTTPKIIYIKGTIDMNVDDNLKPLGLNDYKDPEYDLDKYLKAYDPSTWEK 120
VBS6 QLVSALGKETNTTPKIIYIKGTIDMNVDDNLKPLGLNDYKDPEYDLDKYLKAYDPSTWEK 120
VBS13 KEPSGTQEEARARSQKNQKIMRVMVDIPANTTIVGSGTNAKVYGGNFQIKSDNVIIRNIEEF 180
BS-168 KEPSGTQEEARARSQKNQKIMRVMVDIPANTTIVGSGTNAKVYGGNFQIKSDNVIIRNIEEF 180
VBS11 KEPSGTQEEARARSQKNQKBRVMVDIPANTTIVGSGTNAKVYGGNFQIKSDNVIIRNIEEF 180
VBS8 KEPSGTQEEARARSQKNQKIMRVMVDIPANTTIVGSGTNAKVYGGNFQIKSDNVIIRNIEEF 180
VBS6 KEPSGTQEEARARSQKNQKIRVMVDIPANTTIVGSGTNAKVIBGGNFQIKSDNVIIRNIEEF 180
VBS13 DAYDYFPQWDPTDGSSGNWNSQYDNIMINGGTHIWIDHCTENDGSRPDSTSPKYYGRKY 240
BS-168 DAYDYFPQWDPTDGSSGNWNSQYDNIMINGGTHIWIDHCTENDGSRPDSTSPKYYGRKY 240
VBS11 DAYDYFPQWDPTDGSSGNWNSQYDNIMINGGTHIWIDHCTENDGSRPDSTSPKYYGRKY 240
VBS8 DAYDYFPQWDPTDGSSGNWNSQYDNIMINGGTHIWIDHCTENDGSRPDSTSPKYYGRKY 240
VBS6 DAYDYFPQWDPTDGSSGNWNSQYDNIBWINGGTHIWIDHCTENDGSRPDSTSPKYYGRKY 240
VBS13 OHHDGQTDASNGANYITMSYNYYHDHDKSSIFGSSDSKTSDDGKLKITLHHNRYIMNIVQR 300
BS-168 OHHDGQTDASNGANYITMSYNYYHDHDKSSIFGSSDSKTSDDGKLKITLHHNRYIMNIVQR 300
VBS11 OHHDGQTDASNGANYITMSYNYYHDHDKSSIFGSSDSKTSDDGKLKITLHHNRY@NIVQR 300
VBS8 OHHDGQTDASNGANYITMSYNYYHDHDKSSIFGSSDSKTSDDGKLKITLHHNRY@NIVQR 300
VBS6 OHHDGQTDASNGANYITMSYNYYHDHDKSSIFGSSDSKTSDDGKLKITLHHNRY@NIVQR 300
VBS13 APRVRFGQVHVYNNYYEGSTSSSSYPFSYAWGIGKSSKIYAQNNVIDVPGLSAAKWISVE 360
BS-168 APRVRFGQVHVYNNYYEGSTSSSSYPFSYAWGIGKSSKIYAQNNVIDVPGLSAAKWISVE 360
VBS11 APRVRFGQVHVYNNYYEGSTSSSSYPFSYAWGIGKSSKIYAQNNVIDVPGLSAAKEISVE 360
VBS8 APRVRFGQVHVYNNYYEGSTSSSSYPFSYAWGIGKSSKIYAQNNVIDVPGLSAAKWISVE 360
VBS6 APRVRFGQVHVYNNYYEGSTSSSSYPFSYAWGIGKSSKIYAQNNVIDVPGLSAAKWISVE 360
VBS13 SGGTALYDSGTLLNGIQOINASAANGLSSSVGWTPSLHGSIDASANVKSNVINQAGAGKLN 420
BS-168 SGGTALYDSGTLLNGHQINASAANGLSSSVGWTPSLHGSIDASANVKSNVINQAGAGKLN 420
VBS11 SGGTALYDSGTLLNGEQINASAANGLSSSVGWTPSLHGSIDASANVKSNVINQAGAGKLN 420
VBS8 SGGTALYDSGTLLNGHQINASAANGLSSSVGWTPSLHGSIDASANVKSNVINQAGAGKLN 420
VBS6 SGGTALYDSGTLLNGHQINASAANGLSSSVGWTPSLHGSIDASANVKSNVINQAGAGKLN 420

Hinh 5. So sanh theo hang trinh ty amino acid ciia PL

tur 4 ching B. subtilis phan lap ¢ Viét Nam véi PL tir B. subtilis 168.

Céc amino acid khong twong ddng dwgc danh déu bing boi den.

KET LUAN

ba sang loc dugc 9 ching B. subtilis sinh
pectinase ua kiém ngudn goc Viét Nam. Cac
chiing nay déu co6 hoat tinh enzyme pectate lyase.
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Da nhin dong va gidi ma trinh ty gen ma hoa
enzyme pectate lyase tir boén chung VBS6,
VBS8, VBSI1 va VBSI13 c6 ngudn goc Viét
Nam. Trinh ty aa cua PL tir cac chiing phan lap
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tir thye vat bao thi hon cac ching phan lap tir dat
khi so sanh chiung véi PL cia B. subtilis 168.

Loi cam on: Cong trinh duoc tai trg kinh phi
ctia dé tai nghién ctru khoa hoc cong nghé tiém
ning thudc chuwong trinh “Nghién ctru phat trién
va ing dung cong nghé sinh hoc” cia B6 Khoa
hoc va Céng nghé. Cac thi nghiém duogc tién
hanh c6 sir dung trang thiét bi cia phong Thi
nghiém trong diém vé coéng nghé gen, Vién
Cong ngh¢ sinh hoc.
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SCREENING AND CLONING OF PECTATE LYASE GENES
FROM Bacillus subtilis ISOLATED IN VIETNAM

Do Thi Thu Hang, Vo Hoai Bac, Le Van Truong
Institute of Biotechnology, VAST

pectate lyase genes from the marine

Antarctic  bacterium  Pseudoalteromonas

haloplanktis strain  ANT/505 and

characterization of  the enzymes.
SUMMARY

Pectate lyase (PL) is an important enzyme in plant pathogenesis, PL is secreted by microorganisms. PL
degrades polygalacturonate of plant cell wall product oligogalacturonates. In this report, we described the
screening of nine strains of B. subtilis, which isolated from Vietnam with ability to produce pectate lyase. The
optimal pH for enzymatic degradation of polygalacturonate was from 8.5 to 10. The genes encoding pectate
lyase from 4 different strains were cloned in E. coli and sequenced. Pectate lyase of these 4 strains contains
420 amino acid (aa). The deduced amino acid sequence of these PLs showed 98.8-99.8 % identity to PL from
B. subtilis 168. There are 9 aa positions were changed in the amino acid sequencing of 4 trains in comparison
between them and B. subtilis 168. The amino acid sequences of PLs of strains from plant were more conserve
than those of PLs of strains from soil in comparison with PL from B. subtilis 168.

Keywords: Bacillus subtilis, cloning, endopolygalacturonate lyase, pectate lyase, pectin acid.
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