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TOM TAT

Bon chung xa khuan gom XKBH1, XKBH2, XKBH3 va XKBH5 di dugc phan lap tir dat
nhiém chét diét co tai san bay Bién Hoa. Céc chiing nay sinh laccaza véi hoat tinh ban dau thap.
Dua trén phan tich trinh tw gen 16S rARN, ching XKBHI1 dugc phan loai thudc chi
Streptomyces va dat tén la Streptomyces sp. XKBHI1. Trinh tu gen 16S rARN (khoang 1489 bp)
dugc ding ky trén GeneBank véi ma s6 GQ 204110. Chung XKBHI sinh truéng trén moi
truong KG va SHI ¢6 chira dioxin, 2,4,5-T, pyren va Anthracen. Sau 7 ngay nudi lic, chung nay
phan hay dugc 72 % pyren, 48,3 % anthracen trén moéi truong KG va 63,3 % pyren, 55,8 %
anthracen trén mdi truong SH1 véi nong do ban dau ctia mdi chét 1a 100 ppm. Chiing nay ciing
sinh téng hop laccaza trén ca 2 méi truong KG va SHI c6 chira dioxin, 2,4,5-T, pyren va
anthracen. Kha nang sinh laccaza cua ching XKBHI1 trén mdi truong KG cao hon trén mdi
truong SHI1 véi hoat tinh laccaza 1a 2,7 U/l. Ching nay ciing sinh tong hop laccaza, lignin
peroxidaza (LiP) va mangan peroxidaza (MnP) trén moi truong SH1 chira dioxin va 2,4,5-T la
chat cam ung. Hoat tinh MnP cao nhét dat 15,7 U/l trong mdi truong SH1 chua 2,4,5-T. Hoat
tinh laccaza dugc xéc dinh tai pH 3 ting gip 74 1an so véi tai pH 5. Pa s cdc chat cam ung déu
lam tang hoat tinh laccaza ctia ching XKBH1 va hoat tinh laccaza cao nhét (1073 U/1) trong moi
truong KG chira veratryl alcohol ndng d6 ban dau 0,5 mM.

Tuwr khoa: Streptomyces, laccaza, peroxidaza, 16S rARN, chit cam ung

1. PAT VAN PE

Ba enzim quan trong trong hé enzim phdn hiy lignin gdm c6 lignin peroxidaza — LiP (EC
1.11.1.14), mangan peroxidaza -MnP (EC 1.11.1.13) va laccaza (EC 1.10.3.2) did dugc nghién
clru va chimg minh déng vai tr6 quan trong trong cic qud trinh phén huy sinh hoc [1, 2]. Ca ba
enzim déu c6 kha ning phan hily, khodng héa rat nhiéu hgp chit mach vong nhu phenol,
polyphenol, hydrocarbon thom da nhan (PAHs), chit diét co, chat mau cong nghiép, thudc
nhudém v.v. véi mirc d6 khéac nhau [1]. O Viét Nam, trong qué trinh xur I tay doc dAt nhidm chat
diét co chura dioxin tai diém néng Pa Ning, bang cic ki thuat sang loc hién hanh Dang Thi Cim
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Ha va Cong sy da phat hién ra sy c6 mat cua nam So1, xa khuan va vi khuan sinh laccaza, LiP va
MnP. Cic chung nam soi cha yéu thudc chi Aspergillus, xa khuan thudc chi Streptomyces va vi
khuin thudc chi Brevibacillus [3, 4]. Tai san bay Bién Hoa, noi c6 do 6 nhiém 2,3,7,8-
tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD); 2.4,5-trichlorophenoxyacetic (2,4,5-T); 2.4-
dichlorophenoxyacetic (2,4-D) ¢ mirc d6 twong d6i cao trén pham vi rong [3]. Ngoai ra mot
lwong 16n trichlorophenol (TCP), dlchlorophenol (DCP), hop chat hitu co da vong thom (PAH)
cing dd dugc phat hién. Chinh vi vay, dé chuan bi cong nghé tét nhét cho quy md xur 1 3384 m’
dat nhiém chét doc héa hoc tai diém néng nay chiing toi da khao sat va tim kiém céc vi sinh vat
c6 kha ndng sinh cic enzim LiP, MnP va laccaza.

Xa khuén chiém sb Iuwgng 16n voi @6 da dang cao trong dat tai diém néng ndy. Viy, xa
khuén déng vai trd gi trong qué trinh phan hiy sinh hoc, ching ¢6 kha ning sinh cdc enzim
ngoai bao nay khong? Bé tra 10 cho ciu hoi nay, ching toi da nghién ctru kha ning sinh truong,
phan huy mot s6 hop chat 6 nhidm va kha ning sinh laccaza, MnP va LiP cua bon ching xa
khuén phan lap dugc. Dong thoi khao sat pH va chat cam tng anh huong dén hoat tinh ciing nhu
kha ning sinh tong hop laccaza cta ching xa khudn XKBHI.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Dt nhiém chat diét co chira dioxin dugc thu thap tir cac vi tri khac nhau cua san bay Bién
Hoa. bat dugc lay va giit trong cic binh vo trung. DPay 1a nguon nguyén liéu chinh d¢ phan 1ap
va sang loc c4c chung vi sinh vt sinh laccaza, LiP va MnP.

2.1. Méi truwong nudi ciy

Cdc mdi truong Gause ngheo (KG), SHI [5] duge sir dung dé nghién ctru kha nang sinh
truedng, sinh enzim va phan huy cac hgp chat hitu co da vong thom ctia chung xa khuan.

2.2. Nghién ciru kha ning sir dung cic chit da vong thom

Céc mdi truong SHI (danh gia kha nang phan hily chat 6 nhiém theo co ché dong trao
d6i chat) va méi truong KG (danh gid kha nang st dung chat 6 nhiém lam ngudn carbon va ning
luong duy nhét) da duogc sir dung dé dénh gid kha nang phan huy dich chiét dat chira dioxin
(DCD), dibenzofuran, 2,4,5-T, anthracen va pyren ciia ching xa khuan XKBH1. Kha ning su
dung céc hop chat da vong thom dugc dénh gid thong qua sy thay d6i mau moi truong nudi céy,
sinh khdi va sy bién mit cta cdc tinh thé cdc hop chat vong thom. Sau 7 ngay nudi lic & 30°C,
toc d9 lac 200 vong/phiit, ham lwgng PAH trong mdi trudng dich thé duoc xic dinh theo phwong
phép do quang phan tu [6].

2.3. Xac dinh hoat tinh enzim ngoai bao

Chung xa khuan dugc nudi lic 4 ngay trén mdi truong KG chira dich chiét dét (trén 90 %
ham luong 2,3,7,8-TCDD va céc chit 6 nhiém khéc), 2,4,5-T, anthracen va pyren dé xéc dinh
kha nang sinh enzim ngoai bao. Hoat tinh laccaza dugc xac dinh theo phuong phap ctia Han va
déng tac gia [7] st dung ABTS lam co chét. Xéc dinh hoat tinh enzim lignin peroxidaza dya trén
sy oxy héa 2,4-dichlorophenol (2,4-DCP) ctia enzim tao thanh san phélm c6 do h?ip thu manh tai
budc séng 510 nm [8]. Xdac dinh hoat tinh mangan peroxidaza (MnP) dya trén sy oxi héa phenol
d6 cta enzim MnP tao thanh hop chét hép thu manh & budc s6ng 610 nm [9].
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2.4. Xac dinh trinh tw doan gen 16S rARN

Téch chiét ADN tng sd, nhian doan gen ma héa 16S rARN ciia ching xa khuan st dung
cap mdi 27F va 14927R, gin san pham PCR vao vector pT257R/T va bién nap vao té bao kha
bién E. coli TOP10. Trinh ty doan gen 16S rARN dugc xac dinh trén may ABI PRISM 3100
Avant Data Analyzer, xtr Ii va so sinh bang céc chuong trinh tin sinh hoc Bioedit, Clustal X,
Blast, NJ va dang ky trén GenBank.

3. KET QUA VA THAO LUAN
3.1. Tuyén chon chiing xa khuén c6 khi ning sinh enzim ngoai bao

Enzim LiP, MnP va laccaza ngay cang thu hit sy quan tdm cua cic nha khoa hoc va cong
nghé do tiém nang cua ching trong xur I céc chat 6 nhiém hiru co chira vong thom. Do ¢6 tinh
dic hidu co chat thap nén ngoai kha nang phan huy lignin, cic enzim peroxidaza va Laccaza con
c6 kha ning chuyén héa nhiéu hop chat hitu co phenol va khong phai phenol khé phan huy khic,
do d6 chiing 1a nhitng enzim rit ¢6 ¥ nghia trong xir I mdi truong [1, 2]. Phén lap, sang loc va
tuyén chon céc chiing xa khuan c6 kha nang sinh enzim ngoai bao tir dat nhidm chat diét co chira
dioxin tai san bay Bién Hoa da dugc tién hanh trong nghién ciru nay.

Bon chiing xa khuan XKBH1, XKBH2, XKBH3 va XKBHS dugc phan 1ap tir cdc mau dat
nghién ctru. Sau 7 ngay nudi lac trén moi truong KG 1ong, hoat tinh enzim laccaza, MnP va LiP
da duoc xac dinh.

Bang 1. Hoat tinh enzim laccaza, LiP va MnP ctia 4 ching xa khun nghién ciru

) laccaza MnP
Chung xa khuan un LiP (U/1) | (UN)
XKBH1 0.8 0,57 -
XKBH2 0,38 - -
XKBH3 0,49 - -
XKBHS5 0,62 - -

Chii thich: - chua phét hién

Nhu viy, ca 4 chung xa khuin phén 1ap duoc tir dat nhidm chit diét co/dioxin tai san bay
Bién Hoa déu c6 kha ning sinh enzim laccaza, dao dong tir 0,38 U/l dén 0,8 U/L. Chua phat hién
dugc kha nang sinh MnP ciia cdc ching xa khuén trén. Ngoai ra, hoat tinh LiP méi chi duoc phit
hién & chung XKBH1 (0,57 U/1). Ching XKBH1 da duoc lya chon cho nhiing nghién ctru tiép
theo badi kha nang sinh khong chi laccaza cao hon céc chiing khadc ma né con c6 kha nang sinh
LiP.

3.2. Kha ning phén hiy cac chit 6 nhiém va sinh tong hop enzim ngoai bao ciia chiing
XKBH1
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Dit tai “diém néng” sin bay Bién Hoa va Da Ning van bi 6 nhiém 2,4,5-T; 2,4-D,
2,3,7,8-TCDD va PAH. Két qua dénh gia kha ning sinh truéng va sinh enzim ngoai bao trén hai
mdi truong KG va SH1 chira cdc ngudn chat doc nhu 2,4,5-T; dich chiét dit chira dioxin,
anthracene va pyrene cho thdy, ching XKBH1 sinh trudng t6t trén ca 2 mdi truong c6 chira cic
chét 6 nhiém khéc nhau (bang 2).

Bang 2. Kha nang sinh truéng ciia chung xa khudn XKBH]1

trén moi trudng chira cadc ngudn 6 nhiem

Ngudn 6 nhiém KG SHI
Dich chiét dat chira dioxin ++ +
24,5-T +++ ++
Anthracene ++ ++
Pyrene ++ ++

Chii thich: + sinh truong yéu, ++ sinh truong trung binh, +++ sinh truong tot

Tuy nhién, ching nay sinh truong trén modi truong KG t6t hon trén moi truong CNSHI va
sinh truong t6t nhat trén mdi truong KG chta 2,4,5-T. Hién nay, méi chi ¢6 mot s6 cong b vé
kha nang sir dyng 2,4,5-T va dioxin cua cic chung vi sinh vét nhu la ngudn carbon va ning
luong duy nhat. Chung xa khuan XKBHI sinh truong dugc trén hai moi truong KG va SH1
chtra cc chit 6 nhidm céu tric da nhan. Hai moi truong nay ¢ chira tinh bot va mot s axit hitu
co, nén c6 thé ching xa khuan XKBH1 sir dung cdc chat 6 nhiém theo con dudng dong trao ddi
chat. Tuy nhién, cin c6 thém cac phan tich bang sic ki 1ong hi¢u niang cao (HPLC) ddi vdi 2,4,5-
T hoic sic ki khi khdi phé (GC/MS) dbi véi dioxin dé khing dinh hiéu qua st dung va con
duong chuyén héa céc chét 6 nhiém bang cdc mau danh diu carbon.

3.3. Kha ning phan hiiy anthracene va pyrene cia ching XKBH1

Mot lugng nhé cac PAH da dugc phat hién trong dAt nhiém chét diét co chira dioxin tai cac
cin cir quan su cii cia My [3]. Cac PAH nay c6 ngudn gdc tir dau dé hoa tan chét diét co chira
dioxin. Do vy, loai bé cdc PAH trong dat 6 nhiém chat diét co chira dioxin cling 1a mgt uvu tién
clia qud trinh tay doc d4t 6 nhiém bang phan hiy sinh hoc. Hai loai PAH 1a anthracene ¢ 3 vong
thom va pyrene c6 bén vong thom da dugc nhidu nha khoa hoc qudc té lya chon 1am mé hinh
nghién ctru va ciing dugc su dung trong nghién ctru kha ning phén huy PAH ctia ching XKBH1
(bang 3).

Bdng 3. Kha nang phin huy cdc PAH ctia chung XKBH1trén moéi truong KG va SH1

Maéi trudng PAH Phan huy (%)
Anthracene 48,3 %

KG
Pyrene 72 %
Anthracene 55,8 %

SH1
Pyrene 63,3 %
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Ching XKBHI1 da phan huy 72 % pyrene va 48,3 % anthracene trén moi truong KG;
55,8 % anthracene va 63,3 % pyrene trén méi truong SH1. Hién nay, c6 nhiéu nghién ciru & Viét
Nam va qudc té vé& phan huay sinh hoc cic PAH [1, 4, 10]. Chung vi khuan Sphingomonas
yanoikuyae MXL-9 phan 1ap tir can dau th6 mo Bach Ho phan hity 64,5 % phenanthrene va
61,4 % anthracene sau 7 ngay nudi cay 4] nong d6 thap [10]. Chung xa khuan Streptomyces sp.
XKDNI2 ciing dugc phén lap tir dat nhiém chat doc héa hoc tai Pa Nang sau 7 ngay nudi cy
phan huy duoc 32,72 % phenanthrene, 39,01 % anthracene, 23,32 % fluoranthene va 32,1 %
dibenzofuran véi ham lugng ban dau lan luot 1a 375,5 ppm, 127,8 ppm, 76,5 ppm va 594 ppm
[5].

So voi mot s6 chung ké trén, xa khuan XKBHI phan huy anthracene va pyrene & mirc trung
binh. Tuy nhién, ching nay cé thé sir dung duoc ca 2,4,5-T va dich chiét dat chira dioxin ciing
nhu khé ning sinh enzim ngoai bao nén c6 thé xem ddy ciing 1a ngudn nguyén liéu qui phuc vu
xir 1 6 nhiém theo huéng bo sung gidng vi sinh vit.

3.4. Kha niing sinh tong hop LiP, MnP va laccaza ciia chiing xa khuin XKBH1
_ Nghién ctru kha nang sinh téng hop enzim ngoai bao do XKBHI1 trén méi trudng chira céc
chat 6 nhiém nhu dich chiét dat chtra dioxin, 2,4,5-T, pyrene va anthracene da dugc tién hanh

(bang 4).

Bang 4. Hoat tinh enzim cta chung XKBHI trén céc mdi truong c6 cic chéat doc khac nhau

‘ KG (U/) SH1 (U/)
‘Nguon

6 nhiem . laccaz LiP MnP | laccaz LiP MnP
DCD 0.9 - - 0.28 15 5,73
245-T 1,0 - - 1,0 0,23 15,7
Pyrene 2,7 1,52 - 0,5 - -
Anthra 0.1 . 49 0,14 . .

cene

Chii thich: - chua phat hién duogc.

Trén moi trudng KG va SH1 c6 chita cdc chat 6 nhidém khac nhau ching XKBH1 déu c6
kha nang sinh laccaza véi hoat tinh khong cao. Trong d6 déang chi y, trén moi truong KG chung
XKBH1 sinh laccaza cao hon khéng nhiéu so véi méi truong SH1. Pic biét trén méi truong KG
chira pyrene, XKBH1 sinh enzim tot hon ca (2,7 U/l) va kha nang phan huy ciing tot nhét (72 %
pyrene dugc loai bo sau 7 ngay nudi cdy).Trén méi truong SH1 chira 2,4,5-T ching nay sinh
laccaza cao hon so voi khi nudi cdy trén cting moi trudng nhung c6 cic chéat 6 nhiém khéc (1
U/1) song déng tiéc 1a khong duoc phén tich kha nang phan hiy. Kha ning sinh laccaza trén moi
truong KG c6 chira pyrene (2,7 U/1) tot hon trén méi truong SH1 chira pyrene (0,5 U/1), trén mbi
truong SH1 chira anthracene sinh laccaza (0,14 U/I) cao hon trén moéi truong KG chira
anthracene (0,1 U/1).

Chung FDNR40 da dugc chiing t6i nghién ciru trén mo6i truong SHI chira céc chat 6 nhiém
la DC, 2,4,5-T, 'anthracene va pyrene deéu c6 kha ning sinh ra enzim laccaza. Pac bi¢t hoat tinh
laccaza cao nhat khi méi truong SH1 chua c6 100 ppm 2,4,5-T (0,49U/1) [4]. Trong khi do,
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ching XKBHI1 c6 kha ndng sinh laccaza khi c6 2.4,5-T 1a 1,0 U/l, cao hon so véi ching
FDNR40. Trén méi truong SH1 c6 cdc chat 6 nhiém 12 anthracene va pyrene, chung XKBH]
khong sinh LiP, con trén mdi trudng c6 chira DC va 2,4,5-T lai c6 kha nang sinh LiP va cao nhét
trén DC (1,5 U/1). Trén mdi truong SH1 c6 chira 2,4,5 —T sinh MnP cao téi 15,7 U/I. Nhu vay
ching XKBHI c6 kha ning sinh tong hop laccaza va enzim peroxidaza trén méi trudng c6 cic
chat 6 nhiém véi hoat tinh khéng cao, dic biét trén moi truong SHI c¢6 chira 2,4,5 —T chung nay
sinh ca 3 loai enzim va cé su chuyén mAu rat rd.

Khong gidng nhu hai loai enzim peroxidaza, laccaza c6 kha nang tham gia xuc tac nhiéu
phan ng khdc nhau khong can den H,0, trong qué trinh phén huy hay khoang héa chat hitu co
mach vong giy 6 nhiém va c6 trién vong dugc tng dung nhiéu trong cong nghiép céng nghé
sinh hoc nham tao ra nguyén li¢u cho cong ngh¢ san xuét nhién liéu sinh hoc. Chinh vi vay
nghién ctu cdc yeu t6 anh hudng den hoat tinh laccaza va lam tdng kha ndng sinh tong hop
enzim nay 1a rat can thiét. Hai yéu td trudc tién dugc nghién ctru 1a anh hudng cua pH dén hoat
tinh laccaza va anh hudng ciia cdc chat cam tng dén kha nang sinh laccaza ciia chung XKBHI.

3.5. Anh huwéng pH dén hoat tinh enzim laccaza cia ching XKBH1

Tir nhitng ddu hiéu rat rd rang khi chon loc ban dau véi chat chi thi dic hiéu 1a guaiacol thi
ching XKBH1 thé hién kha ning sinh laccaza va peroxidaza tuong dbi tot hon so véi cdc chung
cling da dwoc phan lap khdc. Tuy nhién nhitng két qua xdc dinh hoat tinh cdc enzim cho thay
hoat lyc khong cao. Nhén thiy pH dung dich dém 12 mét yéu t6 quan trong anh huéng dén hoat
tinh enzim trong qué trinh xac dinh hoat tinh. Vay, pH cta cic dung dich dém dang su dung c6
phai 12 nguyén nhan ki thuat din dén hoat tinh cdc enzim réat thip? Dé tra 10i cAu héi nay nghién
ctru anh huéng cua pH khi do hoat tinh laccaza & dung dich nudi cdy ching XKBHI da duoc
tién hanh.

Chung XKBH1 dugc nudi trén méi truong KG véi chat cam tng la 100 ppm pyrene. Sau 4
ngay, dich nudi cay dugc thu lai va ly tm loai sinh khéi t& bao. Dich ndi dugc sir dung dé xdc
dinh hoat tinh laccaza sir dung dung dich dém natri axetat 20 mM v6i khoang pH nghién cuu tir
2 — 6 (bang 5).

Bang 5. Anh hudng ciia pH hoat tinh laccaza ctia ching XKBH1

pH thtr nghiém pH?2 pH3 pH 4 pHS pHo6
Hoat tinh laccaza (U/1) 418,2 126 15,2 1,7 0

Nhu vay, pH cia dung dich dém da anh huong rat 16n dén hoat tinh laccaza cta chung
XKBHI1. Hoat tinh laccaza do dugc cao nhat 12 418,2 U/l ¢ pH 2 va 126 U/l & pH 3, hoat tinh &
pH 5 chi con 1,7 U/l va khong phat hién théy hoat tinh enzim & pH 6. Mac du & pH 2 hoat tinh
laccaza gap 3,3 1an pH 3 song theo mét s6 cong bd trén thé gidi thi & pH nay ABTS da bi oxy
héa mot phan va s& anh huong dén gid tri hoat d6 enzim. Mit khac, d4 c6 rat nhiéu nghién ctru
da xac dinh hoat tinh Laccaza st dung ABTS lam co chét va dung dich dém cé pH 3. Vi vay, dé
thuan tién hon trong viéc so sanh va danh gia két qua thu dugc trong nghién ciru cta ching toi
pH 3 dd dugc chon dé xé4c dinh hoat tinh laccaza trong cdc nghién ciru tiép theo nhiam dé& dang so
sdnh véi cdc cong bd quéc té khic.

Theo nhiéu nghién ciru dd cong bd, néu sir dung syringaldazin 1am co chat dé xdc dinh hoat
tinh laccaza thi pH cua dung dich dém tir 5-7 1a thich hop nhét. P6i voi co chit 12 ABTS thi
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dung dich dém c6 pH thich hgp 1a 3 — 5. Hoat tinh laccaza ctia chung XKBHI1 do tai pH 3 tang
khoang 74 1an so v&i & pH 5. Nhu vay, nhitng két qua nghién ctru trude d6 cho thiy laccaza tir
chung XKBH1 ¢6 hoat tinh kha thap 1a do chiing t6i xdc dinh hoat tinh laccaza theo Han va dong
tac gia [7]. ABTS di duoc str dung 1am co chat va dung dich dém axetat & pH 5. Day khong phai
la pH thich hop dé x4c dinh hoat tinh laccaza tir ching xa khuan XKBHI. Béi chung nay duoc
phan lap tur dat bid nhiém chit doc héa hoc tai san bay Bién Hoa. Dit ¢ day c6 pH axit dén axit
yéu, nhu vay rat c6 thé laccaza cua chung sinh ra hoat dong t6t & pH nay thi s& phén huy céc
chat doc héa hoc c6 trong dt tot nhat. Tuy nhién can c6 thém nghién ciru dé tach chiét tinh sach
va nghién ciru mot s6 dic diém quan trong gdm trong luong phan tir, diém dang dién, do bén pH
va bén nhiét cua laccaza tir chung XKBH1 dé minh ching cho nhirng gia thuyét trén.

3.6. Nghién ciru kha néng sinh enzim laccaza cia ching XKBH1 trén méi trudng cé cac
chat cam wng khac nhau

Ngoai thanh phan mdi truong, cic chat cam tng déng vai trd rat quan trong dén kha ning
sinh enzim laccaza cuia vi sinh vat. Do d6, 7 chat cam tmg da duoc sir dung trong nghién ctru nay
1a Veratryl Alcohol (VA), Guaiacol (Guai), 4- Hydroxyl axit Benzoic (HBA), Catechol (Cat),
Vanillin (Vanil), axit Ferulic (F A), CuSO, (Cu*") véi ndng do thar nghlem ban dau 12 0,5mM.
Kha nang sinh enzim laccaza cua chung XKBHI trén cac ngudn chit cam tng khic nhau duoc
theo di trong 2 va 4 ngay nudi ciy (hinh 1).

1200

1000

W2 nga
800+ 9ay
m 4 ngay
600+

400

Hoat tinh laccaza (U/l)

200+

VA  Guai Vani FA HBA Cat Cu2+

Chét cam (ng
Hinh 1. Hoat tinh enzim ctia ching XKBHI trén cdc chit cim tmg khic nhau

Ca 7 chat cam tng khi dugc bo sung vao méi trudng nudi cay déu 1am ting manh hoat tinh
laccaza cua ching XKBHI. Hoat tinh laccaza clia chung XKBH1 cao nhit khi nudi trén moi
truong c6 bd sung VA (1073 U/I) va Vanillin (945,2 U/l) sau 2 ngay nudi cdy. Di véi cic chat
cam ung 1a Cu®*, Guaiacol, Catechol thi hoat tinh laccaza ctia chung XKBH1 ciing ¢ mirc tuong
dbi cao va hoat tinh cao nhét sau 2 ngay nhu Cu** (905 U/1), Guaiacol (770,3 U/l), Catechol (565
U/1). Hai chét cam ung la axit Ferulic va HBA cho hoat tinh thdp hon chi tir 225 — 234,6 U/l sau
2 ngay nudi cdy. Tuy nhién, dén ngay thir 4 hoat tinh laccaza trén mdi trudng chira hai chat cam
(g nay lai ting 1én véi axit Ferulic 1a 430,3 U/l va HBA 1a 350,5 U/L. Nhu vdy, cic chat cam
(g khic nhau c6 anh huéng ro rét dén qua trinh sinh téng hop laccaza ciing nhu thoi gian sinh
laccaza c6 hoat tinh cao nhét ctia chung XKBHI.
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VA 1a tién chat tao nén lignin tir thyc vat, n6 c¢6 cdu triic twong ty lignin. Do d6 VA déng
vai trd dic biét quan trong trong qud trinh cim tmg sinh laccaza tir vi sinh vat dé phan hay lignin.
Déi voi chung XKBHI thi kha ning sinh laccaza t6t nhét khi sir dung VA lam chat cam tng.
Tuy nhién can c6 thém nghién ctru vé ndng d6 VA thich hop cho kha ning sinh tong hop laccaza
clia ching xa khuan nay.

Mot sb nghién ciru trude day cho thay, bd sung CuSO, ¢6 thé 1am ting tdc qué trinh sinh
tong hop laccaza ciing nhu ting hoat tinh ctia enzim nay. Sadhasivam va Cong sy cong bd khi bo
sung CuSOy vao mdi trudng nudi T. harzianum WLI véi ndng d6 1 mM da thu dugc hoat tinh
laccaza 12 4360 U/1 [11]. Nhu vay, ndng d6 CuSO, bd sung trong nghién ctru tuy 1am ting hoat
tinh laccaza clia chiung XKBH1 1én 905 U/l nhung c6 thé ddy van chua phai 12 ndng do tdi wu dé
chung XKBH1 sinh tong hop enzim laccaza. Do vdy, can c¢6 thém nghién ciru vé anh hudng cua
nong do Cu dén kha nang sinh enzim laccaza cua chung XKBHI. Cdc nghién ctu vé anh
huong cua nong do chat cam tmg (VA, Cu®), anh huong nong d¢ ion kim loai, nhiét d6 nu6i cay,
diéu kién 1én men v.v. lam tang hiéu qua sinh tong hop laccaza ciia ching XKBHI s& dugc tiép
tuc nghién ctru tiép.

3.7. Phan loai chiing XKBH1 dua trén trinh tu doan gen 16S rARN

Streptomyces sp. XKDN12

S. chromofuscus NBRC 12851

|: Streptomyces sp. XKDNR1

Streptomyces sp. XKDN11

S. tosaensis NBRC 13798

S. thermodiastaticus NBRC 100020

XKBH1

S. bluensis 1ISP5564

0.002 L Streptomyces sp. XKNA21

S. tricolor LMG 20328"

Hinh 2. Cay phit sinh chung loai ctia ching xa khuian XKBH1

Poan gen 16S rARN cua chung XKBH1 (1489 bp) da dugc xac dinh va so sanh véi cac
trinh tyr gen 16S rARN ctia cdc ching xa khuan da céng bd trén cidc GenBank, EMBL, DDBJ,
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BPD. Két qua so sanh céc trinh ty gen 16S rARN cho thay ching XKBHI ¢6 mirc tuong dong
cao v6i cdc chung xa khuan thudc chi Streptomyces (hinh 2). Chung xa khuan XKBHI c6 su
tuong ddng trén 98 % véi nhidu ching khéc nhau cia chi xa khuan Streptomyces. Dya trén dic
diém hinh th4i khuan lac, bao tir va so sdnh trinh ty gen 16S rARN cua ching XKBH1 c6 thé
duoc xép vao chi Streptomyces va c6 tén la Streptomyes sp. XKBHI1. Trinh ty doan gen 16S
rARN cua ching xa khudn XKBH1 duoc ding ky trén GenBank véi ma sb 12 GQ 204110.

Chi Streptomyces 1a chi chiém s6 lugng 16n trong dat va c6 vai trod rat quan trong dbi véi hé
sinh thdi dit. Mot s6 chung thudc chi Streptomyces c6 kha ning sinh enzim Lac tuong ddi tot.
Chung Streptomyces cyaneus CECT 3335 c6 kha nang sinh enzim Lac véi hoat d§ 1.200 U/1 sau
8 ngay nudi céy [1]. Hai chung S. viridosporus TTA va S. badius 252 ngoai kha nang sinh enzim
ngoai biao con c6 kha nang phan huy lignin twrong ddi tot.

Céc ching xa khuan dai dién c6 quan hé gin giii véi chung XKBHI nhu S.
thermodiastaticus NBRC 100020; S. fosaensis NBRC 13798; S.chromofuscus NBRC 12851; S.
tricolor LMG 20328" tuy chua dugc phat hién kha nang sinh Lac va phan hily cic PAH nhung
céc chiing nay déu c6 kha ning loai bo cdc hop chat vong thom.

Chung Streptomyces sp. XKBH1 ngoai kha nang sinh Lac (1073 U/l), LiP va MnP (15,7
U/1) con phan huy t6t PAH ba vong thom anthracene va PAH bdn vong thom nhu pyrene. Py 1a
céc dic tinh dé lya chon cdc chung vi sinh vat nhim xay dung tap doan vi sinh vét phuc vy muc
dich xir 1i cdc chat 6 nhiém hitu co khé phan huy hodc mot so chat 6 nhiém moi truong khéc
trong cdc diéu kién c6 thé kiém sodt dugc. Két qua trong nghién ctru nay g0p. phan khang dinh
su da dang ctia vi sinh vét néi chung va nhém Streptomyces néi riéng trong dat nhidém chat diét
co chtra dioxin cling nhu sy da dang cua céc vi sinh vat sinh enzim ngoai bao.

4. KET LUAN

Chung xa khuan XKBH1 c6 kha ning sinh tong hop laccaza va LiP tot nhét trong sé 4
ching xa khuan phan 14p tir dit nhidm chét diét co chira dioxin tai san bay Bién Hoa. Ching
XKBHI sinh truéng va sinh laccaza trén ca hai moi truong KG va SH1 chtra céc chat 6 nhidm
khac nhau gém c6 dich chiét dit chura dioxin; 2,4,5-T, anthracene va pyrene. Hoat tinh laccaza
clia chiing trén méi truong KG t6t hon trén méi truong SH1 1a 2,7 U/I véi chat cam tng 1a
pyrene. Trén moi truong SH1 ¢6 dioxin hodc 2,4,5-T, ching XKBH]1 c6 kha ning sinh tong hop
cd 3 enzim ngoai bao la LiP, MnP va laccaza. Péc biét hoat tinh MnP ctia chiing cao nhét (15,7
U/1) trén moi truong SHI chira 2,4,5-T. Sau 7 ngay nudi cdy, ching XKBHI da phan hily 72 %
pyrene va 48,3 % anthracene trén moi truong KG; 55,8 % anthracene va 63,3 % pyrene trén moi
truong SH1 v6i ndng d6 ban dau 1a 100 ppm. Hoat tinh laccaza ciia chiung XKBHI xdc dinh tai
pH 3 12 126 U/, gdp 74 1an pH 5 (1,7 U/l). Ca 7 chét cam (mg déu lam ting hoat tinh laccaza cua
ching XKBH1 trong d6 0,5 mM Veratryl Alcohol 1a chit cam tng cho hoat tinh cao nhat 1a
1073 U/l sau 2 ngay nudi cdy. Dya trén trinh ty gen 16S rARN, chiing xa khuin nay dwoc xép
vao chi Streptomyces va dat tén 1a Streptomyces sp. XKBH1 (trinh tu trén GenBank: GQ204110).

Léi cdm on. Cong trinh nay thyc hién voi su hd tro kinh phi ciia dé tai Poc 1ap cip nha nudc “Nghién ciru

cdng ngh¢ san xuat enzyme ngoai bao laccazacase, manganese peroxidase, lignin peroxidase tir vi sinh vat
phuc vu xur 1i cac chat 6 nhiém da vong thom”.
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Four actinomycete strains include XKBH1, XKBH2, XKBH3, XKBHS5 were isolated from
herbicide contaminated soil at Bien Hoa Airport. They showed ability to produce laccase with
initial activity was low. The XKBH]1 strain was identified as Streptomyces sp. based on 16S
rRNA coding gene sequence analysis. The sequence of 16S rRNA gene (approximately 1489 bp)
was deposited in the GeneBank with assession number GQ 204110. Strain XKBH1 could grow
in KG and SH1 media containing dioxin, 2,4,5-T, pyrene and anthracene. After 7 days of
inoculation, this strain degraded 72 % pyrene, 48.3 % anthracene in KG medium and 63.3 %
pyrene, 55.8 % anthracene in SH1 medium with 100 ppm initial concentration of each PAHs.
This strain also showed ability in production of laccase in broth KG and SH1 media containing
dioxin, 2,4,5-T, pyrene, anthracene. Laccase production by XKBHI1 strain on KG medium was
higher than in SH1 medium with activity was 2.7 U/l containing pyrene. This strain also
produced laccase, LiP and MnP in SH1 medium with dioxin and 2,4,5-T as inducers. The
highest MnP activity was 15.7 U/l in SH1 medium containing 2,4,5-T. Laccase activity
measured at pH 3 increased approximative 74 fold in comparision to pH 5. Almost inducers
enhancing laccase activity of XKBH1 strain and showed highest laccase activity (1073 U/l) in
KG medium containing Veratryl Alcohol with initial concentration of 0.5 mM.

Keywords: Streptomyces, laccase, peroxidase, 16S rRNA, inducers
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