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TOM TAT

Bén ching xa khuan gobm XKBH1, XKBH2, XKBH3 va XKBH5 da duoc phan 4p tir dat
nhiém chit diét co tai sAn bay Bién Hoa. Cac g nay sinh laccazasivhoat tinh bandau thap.
Dua trén phan tich trinhutgen 16S rARN, admg XKBH1 duoc phan lai thuoc chi
Streptomyces vdat tén la Streptomyces sp. XKBH1. Trinhden 16S rARN (khing 1489 bp)
dugc ding ky trén GeneBankév ma $ GQ 204110. Cing XKBH1 sinh taong trén moi
truong KG va SH1 c6 afa dioxin, 2,4,5-T, pyren va Anthracen. Sau 7 ngadi fiic, ching nay
phan hiy dugc 72 % pyren, 48,3 % anthracen trén mabig KG va 63,3 % pyren, 55,8 %
anthracen trén méitdng SH1 Wi nong do bandau cia ndi chat 1a 100 ppm. Cing nay éing
sinh 6ng hyp laccaza trénac2 moi twong KG va SH1 cé afm dioxin, 2,4,5-T, pyren va
anthracen. Kh nang sinh laccazat@a ching XKBH1 trén mdéi teong KG cao bn trén moi
truong SH1 i haat tinh laccaza la 2,7 U/l. @hg nay é@ng sinh éng hyp laccaza, lignin
peroxidaza (LiP) va mangan peroxidaza (MnP) trém tndng SH1 cl¢a dioxin va 2,4,5-T la
chit cam ¢ng. Hait tinh MnP cao ndt dat 15,7 U/l trong mdi rong SH1 cia 2,4,5-T. Hat
tinh laccazatugc xacdinh ti pH 3 ting dip 74 hn so \6i tai pH 5.Pa $ cac clt cam ing déu
lam ting hait tinh laccazaia ching XKBH1 va hat tinh laccaza cao 4h(1073 U/l) trong moi
truong KG chira veratryl alcohol éng dé bandau 0,5 mM.

Tir khoa: Streptomycelccaza, peroxidaza, 16S rARNAtam ing

1.PAT VAN PE

Ba enzim quan &ng trong & enzim phan #y lignin gdm c6 lignin peroxidaza — LiP (EC
1.11.1.14), mangan peroxidaza -MnP (EC 1.11.1.&3)agcaza (EC 1.10.3.2f dugc nghién
ctu va chirng minhdong vai tro quan ¢mg trong cac qua trinh phaiyhsinh e [1, 2]. G ba
enzim déu c6 kh ning phan By, khoang héaat nhiéu hop chit mach vong nix phenol,
polyphenol, hydrocarbon &m da nhan (PAHs), di diét co, chit mau cong ngldp, thubc
nhwm v.v. Wi mirc d6 khac nhau [1].0 Viét Nam, trong qué trinhixli tay doc dat nhiém chit
diét co chra dioxin ki diém néngba Ning, king cac k thuat sang éc¢ hién hanhbing ThH Cam
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Ha va Gng sr da phat hén ra s c6 mit caa rim i, xa khuin va vi khiin sinh laccaza, LiP va
MnP. Cac chng rim syi cha yéu thudc chi Aspergillus xa khudn thwe chi Streptomycesa vi
khuin thuwc chi Brevibacillus [3, 4]. Tai san bay Bién Hoa, ol c6 d6 & nhém 2,3,7,8-
tetrachlorodibenzg@-dioxin  (2,3,7,8-TCDD); 2,4,5-trichlorophenoxyaeeti(2,4,5-T); 2,4-
dichlorophenoxyacetic (2,4-D) mirc d6 twong ddi cao trén pam vi rong [3]. Ngoai ra rit
lwong I6n trichlorophenol (TCP), dichlorophenol (DCPyphchit hitu co da vong tlom (PAH)
ciing da duoc phat hén. Chinh vi 9y, dé chuin bi cdng ngh t6t nhit cho quy mé ¥ 1i 3384 nd
dat nhiém chit doc hoa hc tai diém néng nay ching ta@ia khao sat va tim Kim cac vi sinh §t
¢6 khi nang sinh céc enzim LiP, MnP va laccaza.

Xa khuan chiém & luong 16n woi do da cang cao trongfat tai diém néng nay. My, xa
khuin déng vai trd gi trong qua trinh phamyhsinh ke, ching cé ki ning sinh cac enzim
ngaai bao nay khéng®é tra loi cho cau bi nay, ching t6da nghién ¢u kha ning sinh teong,
phan iy mot s hop chit 6 nhém va kh nang sinh laccaza, MnP va LiRi@ bbn ching xa
khuan phan 4p dugc. Bong thyi khao sat pH va cit cam ting anh hrong dén haat tinh ding nhr
kha nang sinh éng hyp laccaza ta ching xa khuin XKBH1.

2. VAT LI EU VA PHUONG PHAP NGHIEN CUU

Dit nhiém chit diét co chira dioxindugc thu thip tir cc \ tri khac nhauiga san bay Bién
Hoa.bat duoc lay va gir trong cac binh vé trunday l1a ngén nguyén ku chinhdé phan ép
va sangdc cac cling vi sinh it sinh laccaza, LiP va MnP.

2.1. M6i trwdng nubi cy

Cac moi teong Gause ngheo (KG), SH1 [&koc sr dung dé nghién @u kha nang sinh
tredéng, sinh enzim va phanip cac lyp chit hiru oo da vong tlom cia ching xa khuan.

2.2. Nghién @&u kha ning sir dung cac chit da vong thom

Cac moi trong SH1 @anh gia ki ning phan hy chit 6 nhém theo o ché dong trao
dbi chit) va méi teong KG @anh gia ki ning st dung cHit 6 nh&m lam ngwn carbon va ing
lwong duy nfit) da dugc sr dung dé danh gia ki ning phan hy dich chét dat chra dioxin
(DCD), dibenzofuran, 2,4,5-T, anthracen va pyréa ching xa khuain XKBH1. Kha ning sr
dung cac lyp chit da vong tlom dugc danh gia théng quarghayddi mau mai teong nudi dy,
sinh kibi va ar bién mit caa céc tinh th cac fop chit vong thom. Sau 7 ngay nuéid ¢ 30°C,
téc do lac 200 vong/pht, hamibng PAH trong méi trong dch thé duoc xacdinh theo plrong
phapdo quang phan[6].

2.3. Xacdinh hoat tinh enzim ngai bao

Ching xa khuin duoc nudi kc 4 ngay trén méi tong KG chira dch chiét dat (trén 90 %
ham lrong 2,3,7,8-TCDD va cac éhd nhém khéac), 2,4,5-T, anthracen va pyrdhxac dinh
kha nang sinh enzim ngo bao. Hat tinh laccazatwgc xacdinh theo plrong phap @a Han va
ddng tac gi [7] st dung ABTS lam o chit. Xacdinh hat tinh enzim lignin peroxidazam trén
sy oxy hda 2,4-dichlorophenol (2,4-DCR)acenzim 4o thanh &n phim c6do hap thy manh ti
budc séng 510 nm [8]. Xadinh hait tinh mangan peroxidaza (MnR)altrén g oxi hda phenol
d6 cua enzim MnP4o thanh kp chit hip thu manh & buéc séng 610 nm [9].
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2.4.Xac dinh trinh tw doan gen 16S rARN

Tach chét ADN tong $, nhandoan gen ma hoa 16S rARNi& ching xa khudn s dung
cip mdi 27F va 14927R, in sin ptim PCR vao vector pT257R/T vaéhimp vao € bao kh
bién E. coli TOP10. Trinhtt doan gen 16S rARNiugc xacdinh trén may ABI PRISM 3100
Avant Data Analyzer, & li va so sanh éng cac clrong trinh tin sinh bc Bioedit, Clustal X,
Blast, NJ vaiang ky trén GenBank.

3. KET QUA VA THAO LUAN
3.1. Tuyén chen chiing xa khuin c6 kha ning sinh enzim ngai bao

Enzim LiP, MnP va laccaza ngay cang thu htfiggan tdm @a cac nha khoagls va céng
nghé do tém ning aia ching trong & |i cac clit & nhém hitu oo chia vong tlom. Do ¢6 tinh
dic hiéu oo chit thap nén ngoai kha ning phan hay lignin, cac enzim peroxidaza va Laccaza con
c6 kha nang chugn hoa nhiu hop chit hitu co phenol va khéng g phenol khé phaniy khac,
do d6 chang la nting enzim #t c6 y nghia trong xr Ii méi treong [1, 2]. Phan lap, sangd va
tuyén chon céc cling xa khuan c6 khi nang sinh enzim ngo bao ir ¢at nhiém chit diét co chia
dioxin tai sAn bay Bién Hoda dugc tién hanh trong nghiénic nay.

Bén chung xa khudn XKBH1, XKBH2, XKBH3 va XKBH5 duoc phan 4p tir cac niu dét
nghién ¢u. Sau 7 ngay nudid trén mdi teong KG bng, hat tinh enzim laccaza, MnP va LiP
da duoc xacdinh.

Bdng 1. Hoat tinh enzim laccazd.iP va MnP cua 4 ching xa khuin nghién é¢u

i laccaza MnP
Chung »a khuén (un LiP (U/) | (UN)
XKBH1 0,8 0,57 -
XKBH2 0,38 - -
XKBH3 0,49 - -
XKBH5 0,62 - -

Ch thich:- chua phat hién

Nhu vay, ci 4 ching xa khuin phan 1ap duoc tir dit nhim chit diét co/dioxin tai sAn bay
Bién Hoadéu c6 kha ning sinh enzim laccaza, datdng tr 0,38 U/Idén 0,8 U/l Chua phat hién
dugc kha ning sinh MnP ciia cac ching xa khuan trén. Ngoai ra, ha tinh LiP moi chi duoc phat
hién & ching XKBH1 (0,57 U/l). Cling XKBH1 da duoc hra cton cho niiing nghién ¢u tiép
theo @i kha niang sinh khéng chlaccaza caodn céc cling khac ma né con c6 kmang sinh
LiP.

3.2. Kha niing phan hily cdc chit & nhiém va sinh tdng hep enzim ngai bao ciia chiing
XKBH1
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Pit tai “diém néng” san bay Bién Hoa Ba Ning van bi 6 nhém 2,4,5-T; 2,4-D,
2,3,7,8-TCDD va PAH. Kt qua danhgia kha ning sinh trdng va sinh enzimgoai bao trén hai
moi treong KG va SH1 cha cic ngudn chit doc nhu 2,4,5-T; dich chét dat chra dioxin,
anthracene va pyrene chdyhching XKBH]1 sinh trudng t6t trén ca 2 moi truong co chira cac
chit 6 nhiém khac nhau (bang 2).

Bang 2.Kha ning sinh trong aia ching »a khuan XKBH1
trén moi terong chira cac ngn 6 nhém

Ngudn 6 nhém KG SH1
Dich chiét d4t chra dioxin ++ +
245-T +++ ++
Anthracene ++ ++
Pyrene ++ ++

Chu thich + sinh tong yéu, ++ sinh teong trung binh, +++ sinhuwdng tot

Tuy nhién, ciing nay sinh trong trén mdi trudng KG tdt hon trén méi truong CNSH1 va
sinh tiwong ©t nhit trén moi twong KG chua 2,4,5-T. Hién nay, ndi chi cé mt sb céng 1B vé
kha ning sr dung 2,4,5-T va dioxin ia cac chng vi sinh vt nhr 1a ngwn carbon va ing
lwong duy nlit. Ching xa khuin XKBH1 sinh trong duoc trén hai méi teong KG va SH1
chira cac cht 6 nhEm ciu tricda nhan. Hai méi trong nay cé cha tinh Bt va not sb axit Hiu
co, nén c6 th ching xa khuan XKBH1 sir dung cac cht 6 nhém theo contuong dong traodoi
chit. Tuy nhién, &n c6 thém cac phan tich bang sac ki long hi¢u ning cao (HPLC) di véi 2,4,5-
T hodc sic ki khi khdi phd (GC/MS) ddi véi dioxin dé khing dinh hiéu qua sr dung va con
dudng chuygn héa cac cit & nhm hing cac riu danh diu carbon.

3.3.Kha nang phan hiiy anthracene va pyrene @a chiing XKBH1

Mot lugng nhd cac PAHdA duoc phéat hén trongdit nhiém chit diét co chira dioxin ti cac
cin ar quan & cii caa My [3]. CAc PAH nay c6 ndim ghc tir dau dé hoa tan cfit diét co chia
dioxin. Do \ay, loai bo cac PAH trongtat 6 nhBm chit diét co chira dioxin ding la nét vu tién
ctia qua trinhdy doc dat & nhém bing phan hy sinh hyc. Hai lai PAH la anthracene c6 3 vong
thom va pyrene c6dn vong thom da duoc nhiéu nha khoa dc quc # lva cton lam mé hinh
nghién ¢u va ding duoc sr dung trong nghiénieu kha ning phéan by PAH aia ching XKBH1
(bang 3).

Bdng 3.Kha ning phan hy cac PAH déa ching XKBH1trén mdi teong KG va SH1

M@i truong PAH Phén ty (%)
Anthracene 48,3 %
KG
Pyrene 2%
Anthracene 55,8 %
SH1
Pyrene 63,3 %
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Chang XKBH1 da phéan hy 72 % pyrene va 48,3 % anthracene trén méing KG;
55,8 % anthracene va 63,3 % pyrene trén mdinig SH1. Hén nay, c6 nkiu nghién ¢u & Viét
Nam va géc t& vé phan hy sinh loc cac PAH [1, 4, 10]Chung vi khuin Sphingomonas
yanoikuyae MXL-9 phan lap tir cdn dau thé mo6 Bach Ho phan huy 64,5 % phenanthrenea
61,4 % anthracenewu 7 ngay nuoi cay o nong do6 thap [10]. Ching xa khuan Streptomycesp.
XKDN12 ciing dugc phan 4p tir ¢t nhiém chit doc héa hc tai Ba Ning sau 7 ngay nudiy
phan hy dugc 32,72 % phenanthrene, 39,01 % anthracene, 23,8Rdvanthene va 32,1 %
dibenzofuran &i ham krong bandau lan luot 1a 375,5 ppm, 127,8 ppm, 76,5 ppm va 594 ppm
[5].

So Wi mot sb chang ké trén, x khuin XKBH1 phan liay anthracene va pyreremic trung
binh. Tuy nhién, almg nay c6 th sir dung duoc ¢ 2,4,5-T va ith chét dit chia dioxin ding
nhue kha ning sinh enzim ngo bao nén cé thxemday ding 1& ngn nguyén ku qui plic wu
xir Ii 6 nhiém theo lréng kb sung gdng vi sinh it.

3.4.Kha ning sinh téng hop LiP, MnP va laccazaciia chiing xa khuin XKBH1

~ Nghién aru kha nang sinh 6ng hyp enzim ngai bao do XKBH1 trén méi trong chra cac
chat 6 nhém nhr dich chét dat chia dioxin, 2,4,5-T, pyrene va anthracetiedugc tién hanh
(bang 4).

Bdng 4. Hoat tinh enzimcua ching XKBH1 trén cic moi trudng co cac chat doc khac nhau

KG (U/l) SH1 (U/l)
Nguon

6 nhiem laccaz LiP MnP laccaz LiP MnP
DCD 0,9 - - 0,28 15 5,73
2,4,5-T 1,0 - - 1,0 0,23 15,7
Pyrene 2,7 1,52 - 0,5 - -
Anthra 0.1 } 4,9 0,14 - -

cene

Chu thich: chra phéat hin duoc.

Trén moi truong KG va SH1 ¢ chira cac chat 6 nhiém khic nhau ching XKBH1 déu c6
kha nang sinh laccazavéi hoat tinh khéng caoTrong do dang chu y, trén moi truong KG ching
XKBH1 sinh laccaza cacom khdng nhtu so \6i méi truong SH1. Dic biét trén mdi treong KG
chira pyrene, XKBH1 sinh enzindtthon ci (2,7 U/l) va kha niang phan hity ciing tot nhat (72 %
pyreneduoc loai bo sau 7 ngay nudi cdy).Trén moi truong SH1 chira 2,4,5-T chung nay sinh
laccazacao hon so voi khi nuéi cdy trén cing méi trudng nhung c6 cc chit 6 nhiém khac (1
U/1) song dang tiéc 1a khong duoc phan tich kha ning phan hiy. Kha ning sinh laccaza tré moi
truong KG c¢6 chira pyrene(2,7 U/1) t6t hon trén méi truong SH1 chira pyrene (6 U/1), trén moi
trwong SH1 chira anthracene sinh laccaz@,14 U/l) cao hon trén méi truong KG chira
anthracene (0,1 U/I).

Ching FDNR40 da dugc chiing tdinghién ctru trénmoi truong SH1 chira cacchat 6 nhiém
la DC, 2,4,5-T, 'anthraceneré pyrene déu c6 khi ning sinh ra enzim laccazBac biét hoat tinh
laccazacao nhat khi moéi truong SH1 chra c6 100 ppm 2,4,5-T (0,49U/1) [4]. fong khi do,
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chung XKBH1 c¢6 kha nang sinh laccazakhi c6 2,4,5-T 1a 1,0 U/l, cao hon so v&i ching
FDNR40. Trén mdi trudng SH1 c6 cac chat 6 nhiém 14 anthracene va pyrene, ching XKBH1
khéng sinh LiP, comrén méi truong c6 chira DC va 2.4,5-T lai ¢ kha ning sinh LiP va cao nhit
trén DC (1,5 U/I). Trén moi tong SH1 c6 chira 2,4,5 —T sinh MnP cao tdi 15,7 U/L. Nhu vay
ching XKBHI1 c6 kha ning sinh tong hpp laccazava enzim peroxidazaén méi trudng co cac
chét 6 nhidm véi hoat tinh khéng capdic biét trén méi truong SHI1 ¢6 chira 2,4,5 —T ching nay
sinh ¢4 3 loai enzimva co su chuyén mau rat ro.

Khong gidng nhu hai loai enzim peroxidaza, laccazé kha ning tham gia xiic tac nhiéu
phan ung khac nhau khong @n den H,O, trong qua trinh phén huy hay khoang hoa chat hiru co
mach vong giy 0 nhiém va co trién vong dugc tng dung nhiéu trong cong nghiép céng nghé
sinh hoc nhdm tao ra nguyén li€u cho cong nghé san xuét nhién liéu sinh hoc. Chinh vi vay
nghién @u cac yu t anh hréng dén haat tinh laccaza va laming khi ning sinh éng hop
enzim nay lat can thiét. Hai yéu t truéc tiéndugc nghién ¢u laanh hrong dia pHdén haat
tinh laccaza vanh hrong aia cac cht cam angdén kha niang sinh laccazai@ ching XKBH1.

3.5.Anh hwéng pH dén hoat tinh enzim laccaza @a ching XKBH1

T nhitng diu hiéu rat rd rang khi chn loc bandiu véi chit chi thi dic hiéu & guaiacol thi
ching XKBHL1 thé hién kha ning sinh laccaza va peroxidazamg déi tét hon so \bi cac ching
ciing da dugc phan 4p khac. Tuy nhién rilmg kKt qua xac dinh hat tinh cac enzim cho il
hoat luc khéng cao. Nin thdy pH dung dch dém 1a ndt yéu t6 quan tong anh hrong dén haat
tinh enzim trong qua trinh x&@inh hat tinh. VAy, pH aia cac dung idh dém dang st dung co
phai la nguyén nhanikhuat dan dén haat tinh cac enzimat thap?Dé tra loi cAu i nay nghién
ctru anh hrong aia pH khido haat tinh laccazay dung dch nudi dy ching XKBH1 da duoc
tién hanh.

Chang XKBHL1 duoc nubi trén méi trong KG Wi chat camung la 100 ppm pyrene. Sau 4
ngay, dch nuéi dy duoc thu hi va ly tam lai sinh ktbi té bao. Dch rdi duoc ar dung dé xac
dinh hat tinh laccazatsdung dung dch dém natri axetat 20 mMdai khoang pH nghién €u tir
2 — 6 (ling 5).

Bang 5.Anh hrong aia pH hat tinh laccazai@a ching XKBH1

pH thir nghiém pH 2 pH 3 pH 4 pH5 pH 6
Hoat tinh laccaza (U/1) 418,2 126 15,2 1,7 0

Nhu vay, pH aia dung déch dém da anh hrong ft 16n dén hait tinh laccaza i@ ching
XKBH1. Hoat tinh laccazao duoc cao nit 14 418,2 U/lo pH 2 va 126 U/b pH 3, hat tinh&
pH 5 ch con 1,7 U/l va khéng phatdn thiy haat tinh enzimé pH 6. Mic du¢ pH 2 hat tinh
laccaza ép 3,3 bn pH 3 song theo & sb cong & trén ti¢ gisi thi ¢ pH nay ABTSda b oxy
héa ndt phan va § anh hrong dén gia ti hoat d6 enzim. Mit khac,da co &t nhiéu nghién éu
da xacdinh hat tinh Laccazatsdung ABTS lam o chit va dung éth dém co6 pH 3. Vi vy, dé
thudn tién hon trong véc so sanh vaanh gia Kt qua thu duoc trong nghién eu aia ching toi
pH 3d&duoc chon dé xacdinh hat tinh laccaza trong cac nghiéuctiép theo nim o dang so
sanh i cac céng b quic t khac.

Theo nhéu nghién é¢u da cong B, néu sr dung syringaldazin lamecchit & xacdinh hait
tinh laccaza thi pHi@ dung dch dém tir 5-7 la thich bp nhit. Béi véi co chit 1a ABTS thi
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dung dch dém c6 pH thich bp 1a 3 — 5. Hat tinh laccazaia ching XKBHL1 do tai pH 3 ting
khoang 74 kn so Wi & pH 5. Nhr vay, nhiing Kt qua nghién &u truéc d6 cho thy laccazatt
chang XKBH1 ¢6 hat tinh kha tip la do chiing t6i xadinh hait tinh laccaza theo Han dang
tac gh [7]. ABTS da duoc ar dung lam @ chit va dung ¢ch dém axetaty pH 5.Day khong phi
la pH thich lyp dé xacdinh hat tinh laccazait ching xa khuan XKBH1. Bsi ching nayduoc
phan &p tir dét bi 6 nhém chit doc hoa hc tai sAn bay Bién Hoa4t & day co pH axitién axit
yeu nhr vy rat cé th laccaza ¢a ching sinh ra hat dong 6t ¢ pH nay thi & phan iy cac
chit doc hoa hc c6 trongdét tét nhat. Tuy nhién &n c6 thém nghiénia dé tach chét tinh sich
va nghién ¢u mot sd dic diém quan tong gdm trong lwong phani, diém dang dién, do bén pH
va bBn nhiét caa laccazait ching XKBH1 dé minh chirng cho nktng gia thuyét trén.

3.6. Nghién ciru kha ning sinh enzim laccazacia chiing XKBHI1 trén moi trwong co cac
chit cdm ng khic nhau

Ngoai thanh pin méi trong, cac cht cam tng déng vai tro it quan tong dén kha nang
sinh enzim laccazaia vi sinh \it. Do d6, 7 chit cam @ng da dugc s dung trong nghiénieu nay
la Veratryl Alcohol (VA), Guaiacol (Guai), 4-Hydrgk axit Benzoic (HBA), Catechol (Cat),
Vanillin (Vanil), axit Ferulic (F A), CuSQ(CU*") véi nong do thir nghiém bandau 1a 0,5mM.
Kha ning sinh enzim laccazaia ching XKBH1 trén cac ngin chit cam ttng khac nhaduoc
theo dbi trong 2 va 4 ngay nudiyc(hinh 1).
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Chét cam tng
Hinh 1. Hoat tinh enzimciia ching XKBHI trén cac chit cam tmg khac nhau

Ca 7 chit cam tng khiduoc bd sung vao mdi trong nudi dy déu lam ting manh hat tinh
laccaza @a ching XKBH1. Hoat tinh laccazacua ching XKBH1 cao nhét khi nudi trénmoi
trudmg 6 bd sung VA (1073 U/I) va Vanillin (945,2 U/l) sau 2 ngay nudiy. Di véi cac chit
camung la Cd*, Guaiacol, Catechol thi hotinh laccazaim ching XKBH1 ding ¢ mirc trong
d6i cao va hat tinh cao nt sau 2 ngay nhCu** (905 U/l), Guaiacol (770,3 U/l), Catechol (565
U/l). Hai chit cam ang la axit Ferulic va HBA cho hbtinh thip hon chi tir 225 — 234,6 U/l sau
2 ngay nudi gy. Tuy nhiéndén ngay th 4 haat tinh laccaza trén moitbng chra hai clit cam
rng nay hi ting lén i axit Ferulic 14 430,3 U/l va HBA la 350,5 U/l. Nhsy, cac clit cam
rng khac nhau cénh hrong rd &t dén qua trinh sinhding hyp laccaza #ing nhr thoi gian sinh
laccaza c6 ha tinh cao nht caa ching XKBH1.
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VA la tién chit tao nén lignin & thuc vat, né c6 du tric trong tr lignin. Do dé VA déng
vai trodic biét quan tong trong qué trinham tng sinh laccazairtvi sinh \at & phan tiy lignin.
Déi v6i chang XKBH1 thi khi nang sinh laccazadt nhit khi sr dung VA lam chit cam ung.
Tuy nhién én c6 thém nghiénia vé nongdd VA thich hyp cho kh ning sinh éng hop laccaza
cua ching xa khuan nay.

Mot sb nghién @u trudc day cho thy, bd sung CuSQcé the lam ting Hc qua trinh sinh
tong hyp laccaza ing nhr ting hait tinh dla enzim nay. Sadhasivam var@ sr cong b khi bo
sung CuSQ@vao méi tudng nudiT. harzianumWL1 véi ndng do 1 mM da thudugc hat tinh
laccaza 1a 4360 U/l [11Nhu vy, ndng dd CuSO,4 bd sung trong nghiénia tuy lam &ng hat
tinh laccazaia ching XKBH1 Ién 905 U/l nting ¢ ti¢ day Van chra phii 1a ndng do toi uu dé
chang XKBH1 sinh ng hyp enzim laccaza. Dady, cin c6 thém nghién ctru vé anh hudng cia
nong do CU’* dén kha nang sinh enzim laccazaua chung XKBHI. Cac nghién eu v¢ anh
huong aia rong do chit cam ang (VA, CU™), anh hrang roing do ion kim loai, nhiét do nudi (ﬁy,
diéu kien lén men v.v. lamihg hiu qui sinh tng hyp laccaza sa ching XKBH1 s duoc tiép
tuc nghién ¢u tiép.

3.7. Phin 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 ISP5564

0.002 L Streptomyces sp. XKNA21

S. tricolor LMG 20328"

Hinh 2 Cay phat sinh cing lcai cua ching xa khuan XKBH1

boan gen 16S rARN a ching XKBH1 (1489 bp)a dugc xacdinh va so sanhdr cac
trinh tr gen 16S rARN &a c4c ching xa khuan da cong b trén cadc GenBank, EMBL, DDBJ,
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BPD. Két qua so sanh cac trinlrtgen 16S rARN cho #ly ching XKBH1 c6 mirc trong dong
cao \6i cac ching xa khuan thuwc chi Streptomyceshinh 2) Ching xa khuin XKBH1 c6 sr
trong dong trén 98 % &i nhidu ching khac nhaui@ chi x khuin StreptomycesDya tréndic
diém hinh thai khan lac, bao & va so sanh trinhrtgen 16S rARN @a ching XKBH1 co ti¢
dugc xép vao chiStreptomycesa co tén IaStreptomyesp. XKBH1. Trinh & doan gen 16S
rARN cua ching xa khuin XKBH1 dwoc dang ky trén GenBankdi ma $ 1a GQ 204110.

Chi Streptomycek chi chém < lugng I6n trongdét va c6 vai tro 4t quan tong doi vai hé
sinh thaidat. Mot sb chang thubc chi Streptomycesé khi nang sinh enzim Lacuong ddi tot.
Chang Streptomyces cyane@ECT 3335 c0 kinning sinh enzim Lacdi hoat @6 1.200 U/l sau
8 ngay nudi ay [1]. Hai ching S viridosporusT7A vaS. badiu252 ngoai kh ning sinh enzim
ngaai bao con co kinning phan hy lignin twong déi tét.

Cac ching xa khuin dai dién c6 quan & gin gii v6i chang XKBH1 nhr S.
thermodiastaticutNBRC 100020;S. tosaensi®iBRC 13798;S.chromofuscublBRC 12851 ;S.
tricolor LMG 20328 tuy chra duoc phat hén kha ning sinh Lac va phanaly cac PAH nkeng
céc ching naydéu co6 khi nang loai bo cac lyp chit vong tlom.

Chang Streptomycesp. XKBH1 ngoai kh ning sinh Lac (1073 U/l), LiP va MnP (15,7
U/l) con phan hy tét PAH ba vong thm anthracene va PAHbh vong tlom nhr pyrene Pay 1a
cacdic tinhdé lva chon cac cling vi sinh vit nham xay drng #p doan vi sinh 4t phuc vu muc
dich xt Ii cac clit 6 nhém hitu co khé phan iy haic mot sb chit 6 nhEm méi trong khac
trong cacdiéu kién c6 thé kiém soatduoc. Két qua trong nghién ¢u nay goép pin khing dinh
sy da chng aia vi sinh it néi chung va nhérstreptomycesoi riéng trongtat nhiém chit diét
co chira dioxin ding nhr sy da chng aia céc vi sinh # sinh enzim nga bao.

4. KET LUAN

Ching xa khuan XKBH1 c6 khi ning sinh éng hop laccaza va LiPét nhit trong $ 4
ching xa khuin phan 4p tir dat nhiém chit diét co chra dioxin ti san bay Bién Hoa. Ging
XKBH1 sinh tréng va sinh laccaza trér bai mdi teong KG va SH1 cha cac cht 6 nhém
khac nhau §m c6 dch chét dit chra dioxin; 2,4,5-T, anthracene va pyreneattinh laccaza
cia ching trén méi trong KG 6t hon trén mdi teong SH1 la 2,7 U/l i chat cam ung la
pyrene. Trén modi trong SH1 c6 dioxin hir 2,4,5-T, cing XKBH1 c6 kh ning sinh éng hop
ca 3 enzim ngei bao 1a LiP, MnP va laccaz®ic biét hoat tinh MnP @a ching cao nht (15,7
U/l) trén méi twong SH1 clra 2,4,5-T. Sau 7 ngay nudiyg ching XKBH1 d& phan hy 72 %
pyrene va 48,3 % anthracene trén mébhg KG; 55,8 % anthracene va 63,3 % pyrene trén moi
truong SH1 Wi ndng dé bandau 1a 100 ppm. Hat tinh laccazai@ ching XKBH1 xacdinh ti
pH 31a 126 U/l, Gp 74 bn pH 5 (1,7 U/l). @ 7 chit cam engdéu |am &ing hait tinh laccazaia
ching XKBH1 trongdé 0,5 mM Veratryl Alcohol 1a cit cam tng cho hat tinh cao nht la
1073 U/l sau 2 ngay nudhy. Dua trén trinh¢ gen 16S rARN, amg xa khuin nayduoc xép
vao chiStreptomycesadat tén laStreptomycesp. XKBH1 (trinh & trén GenBank: GQ204110).

Léi cém on. COng trinh nay tic hién voi s hd tro kinh phi @adé tai Boc 1ap cip nha mée “Nghién aru

cong nglt sin xuit enzyme ngai bao laccazacase, manganese peroxidase, ligrimigase i vi sinh \at
phuc wu xir li cac clat 6 nhém da vong thom”.
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Four actinomycete strains include XKBH1, XKBH2, XKIB, XKBH5 were isolated from
herbicide contaminated soil at Bien Hoa Airporteytshowed ability to produce laccase with
initial activity was low. The XKBH1 strain was idéfred as Streptomycesp. based on 16S
rRNA coding gene sequence analysis. The sequert@SofRNA gene (approximately 1489 bp)
was deposited in the GeneBank with assession nu@Qe?04110. Strain XKBH1 could grow
in KG and SH1 media containing dioxin, 2,4,5-T, @@ and anthracene. After 7 days of
inoculation, this strain degraded 72 % pyrene, 48.anthracene in KG medium and 63.3 %
pyrene, 55.8 % anthracene in SH1 medium with 108 pptial concentration of each PAHSs.
This strain also showed ability in production afdase in broth KG and SH1 media containing
dioxin, 2,4,5-T, pyrene, anthracene. Laccase ptimudy XKBH1 strain on KG medium was
higher than in SH1 medium with activity was 2.7 Wdfntaining pyrene. This strain also
produced laccase, LiP and MnP in SH1 medium wittxidi and 2,4,5-T as inducers. The
highest MnP activity was 15.7 U/l in SH1 medium toming 2,4,5-T. Laccase activity
measured at pH 3 increased approximative 74 foldomparision to pH 5. Almost inducers
enhancing laccase activity of XKBH1 strain and sedvihighest laccase activity (1073 U/l) in
KG medium containing Veratryl Alcohol with initigloncentration of 0.5 mM.

Keywords: Streptomycedsccase, peroxidase, 16S rRNA, inducers
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