CONG NGHE VI SINH VA LEN MEN

NGHIEN CU'U CAC DAC BIEM SINH HOC VA PHAN LOAI CHUNG
XA KHUAN TT 8.4 TU BAT TRONG TROT TAI QUOC OAI, HA NOI

Nguyén Thi Ngoc Anh, Nguyén Thi Phwong Thao, Vii Kim Thoa, Ta Thi Thu Thay
Khoa Céng nghé Sinh hoc, Trwong Dai hoc M& Ha Ni

TOM TAT

Hién nay, hién tuong khang thudc khang sinh & cac vi sinh vat gdy bénh ngay cang tang. Vi vdy, viéc nghién ctru
phan 1ap va tuyén chon cac ching vi sinh vét tao khang sinh méi 1a v6 cing quan trong. Nghién ctru nay tap
trung vao dinh danh, danh gia hoat tinh khang vi sinh vat kiém dinh va x4c dinh su c6 mit cua gen chiic nang
lién quan dén kha ning sinh khang sinh ctia chung xa khudn TT8.4 phan 1ap tir dét trong trot tai huyén Qudc Oai,
Ha Noi. Can ctr vao khoa phan loai Chuong trinh xa khuan Quéc té (ISP), két hop véi giai trinh ty 16S rDNA
cua chung TT8.4 dugc dit tén 1a Streptomyces virginiae TT8.4. Chung Streptomyces virginiae TT8.4 khang 3
loai vi sinh vat kiém dinh (Baccilus subtilis (20 mm), Staphylococcus aureus (18 mm), Escherichia coli (16 mm)).
Phén tich sy ¢ mat ciia gen chitc ning lién quan dén sinh tong hop khang sinh cho thay, chung Streptomyces
virginiae TT8.4 mang gen PKS II ma hoa polyketide synthase type II va khong mang gen ma hoa PKS 1. Két qua
nghién ctru trén ching t6, ching S. virginiae TT8.4 ¢6 tiém niang cao trong viéc sinh tong hop khang sinh & vi
sinh vét.

Tir khéa: Chét khang sinh, polyketide synthase, Streptomyces, vi sinh vat kiém dinh, xa khuan dét.

MO'PAU

Vi sinh vat nhan so v6 cung da dang ma cho dén nay chi méi mot phan nhé (khoang 0,1 dén 1%) trong s6 tat ca
céac vi sinh vat dwgc nudi cdy va mo td nghiém ngét. Hon 17.000 loai khang sinh va cac loai hgp chét sinh hoc
khac da dwoc tim thay tt vi sinh vat nhan so (Glasby, 1992). Nhwng chi mai mot phan nhd cac vi sinh vat duwoc
md ta dleu nay cé thé dw doan duwoc réng phan Ién cac phan tlr quan trong vé dwoc phdm va cong nghiép cé
ngudn géc tr vi khudn van dwoc phat hién.

Mot sb Ilwgng I&n cac phan tlr cd hoat tinh sinh hoc dwoc sinh t6ng hop theo con dudng polyketide synthase
(PKS). Polyketide la cac chét chuyén héa tht cip da dang vé& ciu tric da dwoc tim théy &ng dung réng rai nhw
duo’c phadm (Metsa- Ketela et al., 1998), dac biét la khang sinh. Cac polyketide da dwoc tong hop quan trong bao
gdm: rapamycin ((rc ch& mi&n dich), erythromycin (chét khang sinh), lovastatin (thudc chéng réi loan cholesterol),
va epothilone B (thuéc chéng ung thw).

Nhiéu xa khuan chtra cac cum gen PKS va nhém vi sinh vat nay tir 1au da dwgc cong nhan la mot ngu6n quan
trong dé sinh tdng hop cac hoat chét sinh hoc. Viéc sang loc xa khuén dé tién hanh trong nhiéu thap ky qua da
tao ra rat nhiéu cac san phdm dwoc phdm quan trong. Tuy nhién, téc d6 kham pha, phat hién ra nhitng ching xa
khuan mai cé kha néng sinh tdng hop cac hoat chét sinh hoc da khéng theo kip véi nhu cdu st dung cac loai
dwoc phdm va tham chi da gidm trong nhitng ndm gan day (Metsa- Ketela et al., 2002). Biéu nay phat sinh do
cac chiing va cac phan t&r dwoc mod ta trwdc day dang dwoc mé ta lai. Cac phwong phap tét hon rd rang 13 can
thiét dé& xac dinh va sang loc hiéu qua hon cac ching xa khuan dat cé kha néng sinh tdng hop cac san pham trao
dbi chét thir cAp quan trong. Cac phwong phap nhw vay cé thé khéng chi ngdn chan viéc nghién ctvu lai cac phan
tlr c6 hoat tinh sinh hoc da nghién ctru trwéc day, ma con lam gidm bét mot sb sai léch dwoc dwa ra bang cach
st dung cac ky thuat nudi cay co ban.

Ma&c du cé nhirng vai trd déc biét quan trong nhw vay, nhwng & Viét Nam tinh hinh nghién ctvu xa khuan c6 kha
néng sinh khang sinh nhém polyketide con nhidu han ché. Chinh vi vay, viéc nghién ctu sang loc cac hop chét
khang sinh nhém polyketide tir xa khuan dat Ia mdt hwéng nghién ctru khé trién vong & Viét Nam. Bai bao nay
tap trung nghién ctu vao déc diém sinh hoc va phan loai ching xa khudn TT8.4 c6 kha nang sinh khang sinh
thudc nhém polyketide dwoc phan 1ap tir dat tréng trot tai Quéc Oai, Ha Noi

NGUYEN LIEU VA PHUONG PHAP
Vi khuan va méi trweéng nudi cay

Chuing xa khun TT8.4 c6 kha nang (rc ché VSV kiém dinh dwoc phan 1ap tlr dat trdng trot tai huyén Quéc Oai,
Ha Noi, bdo quan va lwu trir tai Phong Thi nghiém Khoa Cong nghé Sinh hoc, Trwdng Dai hoc M& Ha Noi.
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Cac vi sinh vat kiém dinh Escherichia coli JM109, Baccilus subtilis, Staphilococcus aureus dwgc cung cip bdi
Phong Thi nghiém Sinh hoc phan tlr, Khoa Céng nghé sinh hoc, Trwdng Dai hoc M& Ha Nbi.

Cac hoa qhét dwoc s dung trong nghién clru duoc cung cép bdi cac hang Merck (Btrc), Bio Basic (Canada),
Himedia (An B9), Promega (My), Trung Quoc.

Mai trweng ISP1 (g/L): Tryptone 5, cao ndm men 3, agar 20, pH = 7. ISP2 (g/L): Cao ndm men 4, dich chiét malt
10, glucose 4, agar 20, pH= 7,3. ISP3 (g/L): Bét yén mach 20, agar 20, dung dich mudi vi lwong 1,0 ml, pH= 7.
ISP4 (g/L): Tinh bét tan 10, K2HPO4 1, MgS04.7H20 1, NaCl 1, (NH4)2S04 2, CaCOs 2, dung dich mudi vi lwgng
1,0 ml, agar 20, pH = 7,5. ISP5 (g/L): L- asparagine 1, glycerine 10, KzHPQ4, dung dich muéi vi lwgng 1,0 ml,
agar 20, pH = 7,0. ISP6 (g/L): Petone 10, cao nam men 1, citrate 0,5, agar 20, pH = 7,0. ISP7 (g/L): Glycerine 15,
L- tyrosine 0,5, L- asparagine 1, K2HPO4 0,5, MgS04.7H20 0,5, NaCl 0,5; FeS04.7H20 0,01; dung dich mubi vi
lwgng 1,0 ml; agar 20, pH = 7,0. R2YE (g/L): Sucrose 10,3; K2SO4 0,025; MgCl2. 6H20 1,012; glucose 1,0; cao
nam men 0,5. Dung dich khoang: KH2PO4 1,0 ml; TES 10,0 ml; CaClz. 2H20 8,0 ml; trace 0,2 ml; L- proline 1,5ml;
NaOH 0,5 ml trong 100 ml nwéc ct va dem chuan pH = 7,2. NDYE (g/L): Cao ndm men 0,5; NaNOs 0,428;
maltose 1,5; glucose 2,5; HEPES 0,477; MgSO4. 7H20 0,012; K2PO4 0,023. Dung dich khoang: Trace 200 pl;
NaOH 1,0ml trong 100 ml nwéc cét.

Phwong phap nhuém Gram (phwong phap Hucker cai tién)

M&u can nhudm dwoc nhd trén lam kinh, ¢ dinh m&u béng ngon I dén cdn, sau dé nhudm bang sung dich tim
gentian trong 1 phut, rira nuwéc, thAm kho. Tiép tuc cb dinh mau bang lugol trong 30s, rira nwéc, thAdm kho. Nho
dung dich tdy mau ethanol 95%, gitv khoang 30s cho dén khi vira thdy mat mau. Nhuém dung dich dé safarin
trong 1 phat, riva nwéde, dé khod. Cudi ciing quan sat dwéi vat kinh dau véi do phéng dai 1000x.

Nghién ctru mét sé dic diém sinh hoc ctia chung xa khuan TT8.4

Dé&c diém hinh thai ctia chiing xa khuan TT8.4 dwoc xac dinh dwa trén cac dac didm nudi cdy bao gdbm: mau sic
ctia khuén ty khi sinh, mau séc clia khuan ty co chét, kha ndng hinh thanh s&c tb tan (Tresner, Backus, 1963) va
si hinh thanh séc t6 melanin. Chudi bao ttr va b& mat bao tlr dwoc quan sat dwdi kinh hién vi dién t& sau thoi
gian nudi la 7 ngay va 14 ngay (Shirling, Gottlieb, 1966; Stanley, Holt, 1989).

DPéac diém héa sinh: Quan sat kha nang ddng héa ngudn carbon va nitrogen ctia xa khuén 1an lwot méi trwong
ISP9 (g/L- (NH4)2S04 2,64; KH2PO4 2,38; K2HPO4.3H20 5,65; MgS0a4.7H20 1,0; dung dich B 1,0 ml; agar 20;
pH = 7,0) c6 bd sung 1,0% cac ngudn duwdng va 0,1% ngudn nitrogen twong tng (Shirling, Gottlieb, 1966;
Stanley, Holt, 1989)

Nghién cru anh huwéng cta diéu kién nudi cdy dén kha nang sinh truéng cla xa khuan TT8.4 gém cac yéu té:
nhiét d6 (20, 24, 28, 32, 36, 40°C), pH ban dau (5; 5,5; 6,0; 6,5; 7,0; 7,5; 8,0; 8,5; 9,0; 10) va cac nong do NaCl
(1-10%) trén mbi treong ISP2 (Stanley, Holt, 1989).

Phan loai dwa trén phan tich trinh tw gen 16S rDNA

Chang xa khudn TT8.4 nudi cay trén méi trwdng R2YE 16ng, sau 72 gid tién hanh ly tam & 4000 rpm/pht,
trong 10 phut, & 4°C, thu té bao. DNA tdng sb ctia xa khudn duogc tach theo phwong phap clia Sambrook
va Rusell (2001), gen 16S rDNA dwoc khuéch dai bdng phuong phap PCR s dung cdp mbdi 27F
5'- AGAGTTTGATCMTGGCTCAG - 3’ va 1492R 5- TACGGYTACCTTGTTACGACTT - 3 (Genset). Phan tng
dwoc thye hién theo chu trinh nhiét nhw sau: 94°C: 5 phut, 25 chu ky (94°C: 30s, 55°C: 30s, 72°C: 1 phut), 72°C:
10 phut. San phdm cuia phan rng PCR dwoc kiém tra bang dién di trén gel agarose 1%. Kich thuwéc clia doan
DNA thu dwoc sau phan tng PCR dwoc so sanh véi thang DNA chudn (1 Kb Plus DNA ladder Marker). San
phdm PCR dwoc tinh sach va giai trinh tw tai Apical Scientific Sequencing, Malaysia. So sanh trinh tw gen twong
trng trén co s& dir liéu Genbank nh& cong cu BLAST (www.ncbi.nih.gov).

Khuéch dai gen ma héa PKS | va PKS Il cta chiing xa khuan TT8.4

DNA tdng sb ctia chiing xa khuan TT8.4 duwgc dung 1am khudn cho phan &ng PCR vé&i cac cap mdi suy bién cua
PKS | (K1F: 5- TSAAGTCSAACATCGGBCA- 3’ va M6R: 5- CGCAGGTTSCSGTACCAGTA- 3’) va PKS I
(KSaF: 5’-TSGCSTGCTTGGAYGCSATC -3’ va KSaR: 5-TGGAANCCGCCGAABCCGCT-3’) (Metsa-Ketela et
al., 1999) theo chu ky nhiét : 94°C trong 5 phut, 25 chu ky (94°C trong 30s, 58°C (KSaF/KsaR) trong 30s, 72°C
trong 1 phut), chu ky cudi & 72°C: 10 phut va gitr mau & 4°C. San pham cutia phan 'ng PCR dwoc kiém tra bdng
dién di trén gel agarose 1,0%.

Xac dinh hoat tinh khang sinh

Chang xa khuan TT8.4 duoc nudi trén moi truong R2YE Iong & diéu kién 28°C, téc d6 Iac 150 vong/phdt, trong 4
ngay sau do ly tdm & 4.000 vong/phat, trong 10 phat dé thu dich 1én men. Dich 1én men dwoc lac déu véi dung
moéi hivru co ethyl acetate voi ty 1€ 1:1 trong 2 gi& & nhiét do phong, sau do thu khang sinh tan trong ethyl acetate
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va quay cd thu nhan khang sinh thd. Nhd khang sinh thd vao manh gidy loc va thir hoat tinh v&i cac vi sinh vat
kiém dinh. Sau 18 gi® kiém tra vong khang khuén.

KET QUA VA THAO LUAN
Béc diém hinh thai cta chiing xa khuan TT8.4

Mau sic ctia mét chiing xa khuén khi nuéi trén moéi trieerng ISP1 dén ISP6 thudng khac nhau, day la yéu té dau
tién d& phan loai xa khuén theo khéa dinh tén loai xa khuan ISP (1974) va khéa phan loai Bergey (Stanlay et al.,
1989). Khudn ty khi sinh va khuan ty co chét cua chung xa khuén trong nghién clru nay dwoc so voi bang mau
ctia Tresner va Backus (Tresner, 1963). Ciing v&i mau sic cla khuan lac thi kha ndng sinh séc té tan va sw hinh
thanh melanin ciing la mét trong nhirng tiéu chuan co ban dé phan biét cac chiing xa khuan.

Chiing xa khuan TT8.4 déu phat trién tbt trén cac méi trwong ISP1 dén ISP6 va trén ca 2 méi trworng R2YE va
NDYE. Trén moéi trwéng ISP1 xa khuén cho khudn ty khi sinh mau trdng, con c6 mau xam nau trén méi trwong
ISP2, 3, 4, 5 va R2YE, NDYE, cho mau néu den trén moi trudng ISP6. Chiing TT8.4 c6 khuan ty co chat mau
vang hodc vang nau trén cac maéi trwdng ISP1, 2, 3, 4,5, va R2YE, NDYE, mau nau den trén ISP6. Xa khuan nay
khong hinh thanh sac té tan va séc té melanin trén tt ca cac loai méi trwdng nuéi cy (Bang 1, hinh 1).

Bang 1. Dac diém nuéi cdy cua ching xa khuan TT8.4 trén moéi trwong ISP, R2YE va NDYE sau 14 ngay

Khuan ty Sac té
Moi trwed'ng  Sinh trwéng KTKS KTCC Sac té tan Melanin
ISP1 + Trang vang nau - -
ISP2 + Xam nau vang - -
ISP3 + Xam nau Vang - -
ISP4 + Xam nau Vang - -
ISP5 + Xam nau Vang - -
ISP6 + Nau den Nau den - -
R2YE + Xam nau Vang - -
NDY E + Xam nau Vang - -

Ghi chu: KTKS: Khuén ty khi sinh; KTCC: Khuén ty co chét.

Hinh 1. Bic diém KTKS va KTCC chiing TT8.4 trén cac méi trwong khac nhau (ISP2, R2YE, NDYE)

A, C, E: Pac diém KTKS ching TT8.4 I4n luot trén cac méi trvong R2YE, ISP2,NDYE
B, D, F: bic diém KTCC ching TT8.4 Ian lwot trén céc méi truvong R2YE, ISP2,NDYE
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Hinh 2. Bac diém hinh thai ctia chling xa khuan TT8.4 trén moéi trwong ISP4

A, B, C. Hinh anh khuén lac, khuén ty co chét va hinh thai khudn ty dudi kinh hién vi 1000X sau 14 ngay nudi cay;
C. Hinh anh khuan lac pha lodng 107 sau 4 ngay nuéi cay

Chiing xa khuén TT8.4 sau 14 ngay nudi cdy trén moi trwdng ISP4 16ng dwoc quan sat dwdi kinh hién vi dién to
v&i d6 phong dai 1000X, cho thay khuén ty dai, khong dit doan, tir soi chinh phan ra [am nhiéu soi nhanh, soi
mang bao t& thdng hoi cong (RF) va bat mau tim theo phwong phap nhuém Gram (Hinh 2). Ching xa khudn
TT8.4 sau khi pha lodng 10-3 duwgc cdy trang trén méi trudng ISP4 cho khudn lac sau 4 ngay nudi cly co kich
thwdc 2- 4 mm, mau vang kem, bé mat xa khuén 15, bén trong cé ranh thang, khuan ty co' chat mau vang. Sau 4-
6 ngay nudi cdy, ching xa khuan TT8.4 trén cac méi trwdng ISP déu sinh bao t, con trén méi trung R2YE va
NDYE thi th&i gian sinh bao t& ctia ching nay la 7- 9 ngay.

Mot s déc diém hoa sinh cha ching xa khuan TT8.4

Mbt trong nhitng dac diém sinh ly, héa sinh quan trong cla xa khuan |a kha n&ng ddng héa cac ngudn carbon va
nitrogen khac nhau, day la chi tiéu quan trong dé phan loai xa khuan theo Nomomura trong ISP (1974). Do do,
ching xa khuan TT8.4 dwoc nudi cay trén moi trwong ISP9 co bd sung nguon dwdng va ngudn nitrogen khac
nhau. Két qua cho thay chung TT8.4 co kha ndng ddng héa da dang cac ngudn carbon khac nhau. Ching c6 kha
nang dong héa cao nhét v&i ngudn carbon Ia glucose, fructose va sucrose, tinh bot tan; ddng héa kém hon véi
cac nguon dwong nhw L- arabinose, galactose; khong co kha nang sinh truong trén moi trwcyng co raffinose va
néu méi trwdng khong dwoc cung cip ngudn carbon (Bang 2). Ching xa khuan TT8.4 ciing st dung dwoc da sb
cac ngudn nitrogen kiém nghiém nhuw: L-asparagine, L-tyrosine, glycerine, tryptone, peptone va (NH4)2SOs
(Bang 2).

Bang 2. Mot sé dic diém sinh hoc ctia chiing TT8.4

Ngudn carbon 1,0% (w/v) Kha niang sinh trieéng  Ngudn nitrogen 0,1% (w/v)  Kha néng sinh treéng
Khéng c6 carbon - Khéng co6 nitrogen -
D- glucose + L- asparagin +
L - fructose + L - tyrosine +
L- sucrose + Glycerine +
Tinh bt tan + Tryptone +
L - arabinose +/- Peptone +
Galactose +/- (NH4),S0O,4 +
Raffinose -

Nhiét do thich hop: 280C

pH thich hop: 7.5

Néng d6 NaCl thich hop: 4%

Céc hoat dong trao ddi chat cla vi sinh vat Ia két qua ctia cac phan (rng héa hoc. Vi vay, nhiét d6 va pH ctia méi
trrong nudi cdy anh hwong I6n dén qua trinh sinh trudng va phat trién clia té bao vi sinh vat. Chiing xa khuén
TT8.4 dwoc nudi cay trén moi trwdng ISP2 véi cac diéu kién nhiét do, pH va nong do NaCl khac nhau. Két qua
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cho thay, ching xa khuan TT8.4 sinh trwéng dwoc trong dai nhiét dd 25- 36°C va téi wu & 28°C, pH tr 6- 10 va
tdi wu & pH=7,5. Chlng TT8.4 c6 kha nang sinh trwdng trong méi trwéng co6 ndng d6 NaCl thay dbi tir 1-5% va
tbi wu & 4%. Két qua nay hoan toan phu hgp véi cong bd trwéc dé clha Sirisha va cong sw, (2013) rang da sb6 cac
chiing xa khuan chi sinh trwéng dwoc trén méi trieéng co néng dé NaCl dwdi 10%.

Tl cac dac diém hinh thai, sinh ly, hoa sinh cla ching xa khuan TT8.4 ddi chiéu voi khoa phan loai ISP
(Nomomura, 1974) va Bergey (Stanley et al., 1989), cho thay chiing TT8.4 ¢ nhiéu diém twong déng vé&i chiing
Streptomyces virginiae dwgc Grundy mo t& nam 1952.

Xac dinh trinh tw gen ma héa 16S rDNA cua ching xa khuan TT8.4

Chung xa khuan TT 8.4 sau 4 ngay nudi cly trén moi truerng R2YE & 28°C, véi téc dd I&c 150 vong/phut, dwoc
dem ly tam & 4000 rpm/phut, & 4°C trong 10 phat d& thu té bao. Té bao xa khudn dwoc ding dé tach DNA tdng
sb theo phwong phap clia Sambrook va Rusell (2001). DNA tdng sb cla xa khudn dwoc hoa tan trong nuéc
deion va chay dién di kiém tra trén gel agarose 0,8% cho két qua nhw hinh 3 c6 1 bang DNA duy nhat, cé kich
thwdc trén 10 Kb. Didu nay chirng té da tach thanh cdng DNA tbéng sé clia chiing xa khuan TT8.4.

——
—

: = 10 kb
. 1 5 )

Hinh 3. Dién di san pham PCR ADN téng s6 Hinh 4. Két qua tinh sach PCR 16S rADN
ctia chiing xa khuén TT8.4 chia chiing xa khuan TT8.4
M: 1 kb)DNA Ladde; M: 1kb ADN Ladder; i
1, 2, 3: San pham PCR chung TT8.4 1,2, 3,4, 5, 6, 7: Sdn pham PCR ching xa khuan TT8.4

DNA téng sb cta ching xa khuadn TT8.4 dwoc dung lam khudn cho phan &ng PCR vé&i cép mdi suy bién. San
phdm PCR dwoc chay dién di trén ban gel agarose 1,0% cho két qua 1 vach duy nhét véi kich thuéc twong tng
khoang 1,4 kb twong tng vé&i két qué mong doi khi thiét ké mdi (Hinh 4). San pham PCR dwoc tinh sach sau d6
dwoc glvi di gidi trinh tw tai Apical Scientific sequencing, Malaysia, cho két qua sau:

ATGAAGCCCTTCGGGGTGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTTCACTCTGGGACAAGCCCTGGA
AACGGGGTCTAATACCGGATACCACTCCTGCCTGCATGGGCGGGGGTTGAAAGCTCCGGCGGTGAAGGATGAGCCCGCGGCCT
ATCAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGA
GACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAG
GGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTC
ACGTCGGATGTGAAAGCCCGAGGCTTAACCTCGGGTCTGCATTCGATACGGGCTAGCTAGAGTGTGGTAGGGGAGATCGGAAT
TCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCATTACTGACGCTGAG
GAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTAGGTGTTGGCGACATT
CCACGTCGTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGAC
GGGGGCCCGCACAAGCGGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATATACCGGAAA
GCATTAGAGATAGTGCCCCCCTTGTGGTCGGTATACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAGCATGCCCTTCGGGGTGATGGGGACTCACAGGAGACCGCCGGGGT
CAACTCGGAGGAAGGTGGGGACGACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACA
ATGAGCTGCGATACCGTGAGGTGGAGCGAATCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAA
GTCGGAGTCGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACG
AAAGTCGGTAACACCCGAAGCCGGTGGCCCAACCCTTGTGGAGGGAGC

Két qua gii trinh tw gen 16S rDNA dugc dwa lén phdn mém BLAST va so sanh véi cac trinh tw gen da cong bb
trén Genbank (NCBI), cho thy trinh tw nucleotide doan 16S rDNA clia chiing xa khuan TT8.4 c6 dd twong ddng
cao (100%) v&i trinh tw 16S rDNA cua loai Streptomyces virginiae (Bang 3). Két hop véi cac két qua so sanh dac
didm hinh thai, sinh ly, héa sinh clia chling v&i khéa phan loai ISP (Nomomura, 1974) va Bergey (Stanley et al.,
1989), c6 thé d&t tén chiing xa khuén nay 1a Streptomyces virginiae TT8.4.
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Bang 3. Két qua so sanh trinh tw gen ma héa 16S rADN clia chiing xa khuan TT8.4 v&i gen twong tng
ctia cac chung vi khuan dwoc dang ky trén ngan hang co’ s& div liéu GenBank

Trinh tw 16S rADN cuia chiing xa khuan Ma sé truy cap trén D6 twong déng (%)
dwoc so sanh GenBank

Streptomyces virginiae strain F11 16S rARN KU324436.1 100
Streptomyces sp. DR 7-03 16S Rarn KM253031.1 99
Streptomyces manipurensis strain WJA3 16S rARN KU877575.1 98
Streptomyces xanthophaeus strain B7 16S rARN KX037097.1 96

Xac dinh gen ma héa PKS cua chiing xa khuan TT8.4

Polyketlde l& nhitng chat chuyén hoa thtr clp da dang vé chu tric da dwoc tim thay ung dung rong rai trong
dwoc phdm, déc biét 1a khang sinh. Nhiéu xa khuan chtra cac cum gen PKS va nhém vi sinh vat nay twr lau da
duwoc cong nhan la mét ngudn quan trong de sinh tong hop cac hoat chét sinh hoc. Vi vay, viéc sang loc va danh
gia sy c6 mat cda cac nhom gen nay la rat can thiét d& danh gia tiém nang sinh tdng hop chét khang sinh cla
ching xa khuan TT8.4. Két qua hinh 5 cho thay san pham khuéch dai gen ma hoa PKS cua ching xa khuan TT
8.4 bang phan &rng PCR cho 1 bang duy nhét co kich thwéc khoang 600 bp twong rng v&i gen ma hoa PKSII,
con véi phan &ng véi PKS | khéng cho san pham. Diéu nay ching té, chiing xa khuén TT8.4 mang gen ma héda
khang sinh polyketide loai I, khéng mang gen méa hoa PKS I.

— 1 kb

500 bp — — 500 bp

Hinh 5. Két qua dién di san pham gen cua ching xa khuan TT8.4
M: 1 kb DNA Ladde; 1, 2, 3: Sdn pham PCR ching TT8.4

Panh gia hoat tinh khang sinh thé dwoc tdbng hop tir chiing xa khuén TT8.4

Chiing xa,khuén TT8.4 dwoc I1én men trong moi trwong R2YE & 28°C, vai 150 vong/phut, trong 96 gio. Sau do dich
Ién men lac deu voi ethyl acetate theo ty I& dich nudi: ethyl acetate = 1:1 trong 2 - 3 gi®, sau d6 thu nhan phan dich
mau trang trong chira dung méi va khang sinh. Tiép tuc quay cd & 37°C, 125 rpm/phut va thu nhan khang sinh tho.
Khang sinh thé sau d6 dwoc hoa tan trong methanol va bao quan & -20°C. Thir hoat tinh khang sinh thd bang
phwong phap khoanh gidy loc trén méi trwérng cé chira vi sinh vat kiém dinh, cho két qua nhw Hinh 6.

Bang 4. Két qua vong khang khuan cuia khang sinh téng hop tir ching TT8.4

Bacillus subtilis (D-d, mm) E.coli JM109 (D-d, mm) Staphylococcus aureus (D-d, mm)
20 16 18

Hinh 6. Hoat tinh khang sinh tho
Ghi chu: A. Vi E.coli JIM109; B. V&i Staphylococcus aureus ; C. V&i Baccilus subtilis
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KET LUAN

Can c vao k’ét qua nghién ctru vé dic di’ém ‘hinh thai, sinh ly, hég sinh va phan tich trinh tw gen 16S rDNA,
chiing xa khuan TT8.4 dwoc phan Iép‘ twr dat trong trot tai huyén Quobc Oai, Ha Noi c’Iu’o’c’dét tén la Streptomyces
virginiae TT18.4. Chl]ng, c6 kha nang dong hoa da dang cac nguon duong, trong do tot nhat la glucose, sucrose va
fructose; sinh trwedng tot & 28°C, pH = 7,5 va & nong déc NaCl la 4%.

Ching TT8.4 co6 kha nang khang khuin manh vé&i cd 3 chlng vi sinh vat kiém dinh v&i dwong kinh vong khang
khuan la 20 mm vé&i Baccilus subtilis, 21 mm v&i Staphylococcus aureus va 16 mm voi E. coli. Chling xa khuan
nay mang gen ma héa PKS Il va dwoc dy doan cé tiem nang sinh khang sinh cao.
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STUDYING ON BIOLOGICAL CHARACTERISTICS AND CLASSIFICATION
BIODIVERSITY RADIATION TT8.4 ISOLATED FROM ARABLE LAND IN
QUOC OAI, HA NOI

Nguyen Thi Ngoc Anh, Nguyen Thi Phwong Thao, Vu Kim Thoa, Ta Thi Thu Thuy
Faculty of Biotechnology, Ha Noi Open University

SUMMARY

In fact, the therapeutic effect of many antibiotic groups is declining because the resistance of antibiotics to
pathogenic microorganisms is increasing. Therefore, the research isolates and selects new strains of
microorganisms that create antibiotics. This study focused on indentifying, evaluating antibiotic ability of
actinomycete TT8.4 isolated from arable land in Quoc Oai dicstrict, Ha Noi city. Based on the International
Radiation Program (ISP) classification course, combined with the sequencing 16S rDNA of strain TT8.4, named
Streptomyces virginiae TT8.4 are resistant to three types of testing microorganisms (Baccilus subtilis 20 mm,
Staphylococcus aureus 18 mm, Escherichia coli 16 mm). The analysis of the presence of functional genes
related to antibiotic biosynthesis showed that Streptomyces virginiae TT8.4 carry PKS II gene ecoded polyketide
synthase type II and did not carry the gene PKS I. The results demonstrated that Streptomyces virginiae TT8.4 be
promising sources for the production of antibioic.

Keywords: Antibiotics, polyketide synthase, soil actinomycetes, Streptomyces, test microorganisms.
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