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Linh vye ky thuit dwoc dé cap

Gidi phép hitu ich thudc linh vire cong nghé sinh hoc. Cu thé, giai phap hiru ich dé
cép dén ching xa khudn chiu nhiét Streptomyces thermoviolaceus subsp. thermoviolaceus
CXVC1-3 thuan khiét vé mat sinh hoc ¢6 kha ning sinh tong hop chét phan tan sinh hoc
tmg dyng cho xtt Iy sy hinh thinh mang bam do vi sinh gay ra trong ddy truyén san xut
gidy bao bi cong nghiép, duwgc phan 14p tir miu vo cdy tai khu thu gom va xir ly vo
nguyén liéu cia Nha may gidy Bai Bing, Phu Ninh, Pht Tho, Viét Nam.

Tinh trang k§ thuit cia giai phap hiru ich

Hién nay, xu huéng st dung gidy bao bi cong nghiép ting 1én nhanh chéng ca vé sb
lwong va chit lugng. Do d6, sy dang dang v& loai hinh, quy mé san xuit, cong nghé va
thiét bi san xuét gidy bao bi cong nghiép clia nudc ta 13 can thiét dé dap tmg nhu clu thi
hiéu ciia khac hang trong va ngoai nude. Pién hinh cho san xut gidy bao bi cong nghiép
quy md vira va nho 1a Céng ty Gidy Muc Son véi cong xut duéi 50.000 tAn gidy/nam.
Bén cach d6, con c¢6 cac doanh nghiép c6 cong sudt trén 100.000 tAn/nim tdn/nim nhu
Cong Ty Cp Miza, Cong ty cd phan gidy HKB,... va nhiu nha may gidy bao bi cong
nghiép FDI véi ddy chuyén san xuét 16n trén 100.000 - 400.000 tAn/nim.

Nguyén liéu sir dung cho san xut gidy bao bi cong nghiép chu yéu 1a gidy tai ché
dugc thu gom trong nudc va nhap khau. Ngoai ra, qua trinh san xuét gidy bao bi con st
dung mot lugng tinh bot nhét dinh trong qua trinh gia cng, ché bién cac tong. Qua trinh
san xut gidy & hau hét cac nha méay nude déu dwoc tudn hoan & cc giai doan khac nhau
va hién nay tai stt dung nu6c dugc dic biét quan tim tai cac nha may. Nudce tudn hoan cd
chira ham lugng cacbon cao (xo s¢i cellulose va cac chét phu gia trong san xuét giy) két
hop véi nhiét @6 ludn dao dong tir 25 — 50°C va pH 5,5-8,0 1a diéu kién thich hgp cho vi
sinh vAt phat trién va hinh thanh nén cic chit nhon, biofilm tao mang bam (1 cac hop
chét sinh hoc va phi sinh hoc bao gdm hé vi sinh vét khac nhau, xo soi, chat don va cht
ban) trén cac thiét bi san xuét gidy (Pereira ef al., 1998; Zumsteg et al., 2017). Cac vi

sinh vat trén mang bam san xuat cac polysaccharide ngoai bao cé cau truc kha da dang,
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chira protein, axit nucleic va hop chét polymer lipid két dinh thanh khéi w6t bam vao thiét
bi & chd dong chay va roi vao dong bt giy ra gidy 16i, mui hoi trong san xuét, ting thoi
gian ngimg hoat ddng ctia may din t6i ting chi phi bdo tri va cac 16i trong hé théng day
truyén san xuit gidy (Kolari ez al., 2003; Puneet et al., 2021). Vi sinh vét thuong gdy ra
mang bam chu yéu thudc cac chi Aerobacter, Micrococcus, Serratia, Ascophyta,
Clonostachys, Chlamydobacterial, Bacillus, Aspergillus, Cephalosporium, Penicillium,
Fusarium, Rhodotorula, Monilia, Deinococcus, E. coli, .... khi phat trién & trong cac
mang slime chung c6 kha ning chiu dugc ndng do chit diét khuan cao nén rit khé loai
b6. Mot s6 phuong phap da duoc sir dung dé xir Iy mang bam nhu ding héa chét kiém
so4t mang bam, suc kiém néng hosc dimg may co rira. Tuy nhién, cac phuong phap nay
thuong khong d& thuc hién va ton kém do phai dimg san xuét. Ngoai ra viéc st dung hoa
chét diét khuin c6 ddc tinh cao va bi phan huy chim s& khong phit hop véi quy dinh vé
san xudt bén vitng, gdy anh hudong téi moi trudng va 1am ting tinh khéang khuén cua vi
sinh vt gdy mang bam. D& giai quyét cdc van dé trén, nganh sn xuét gidy can chuyén
huéng sang sit dung cac hop chat d& bi phan hiy sinh hoc va it doc hon, nhu chét phan
tan sinh hoc c6 ban chét 13 chét hoat dong bé& mit sinh hoc (McDonald et al., 2000). Chét
phén tan sinh hoc c6 kha nang pha v& cdu tric mang bam thanh c4c hat nhé va giit ching
phan bé lo ling trong nuée, do d6, ngin chin sy tao thanh mang bam va hd trg qua trinh
loai b cac mang bam vi sinh gdy nhiém ban va lam giam viéc téc hé thong dan nudc va
day chuyén thiét bi san xuét. Ngoai ra, chat chét phan tan sinh hoc c6 kha ning lam bong
tréc mang bam, tao co hdi cho chét diét khuan d& dang xAm nhép vao trong mang bam va
tiéu diét cac vi sinh vat (Bajpai, 2018). Khi bi tac dong boi chét phén tan, cic mang bam
nay dong thoi tré nén 1éng 1éo nén cé thé bi loai bd nhd chuyén dong suc cta nude tun
hoan (Cloete et al., 1998).

Chét phén tan tong hop hod hoc thudng ddc hai, hién nay nhidu nghién ctru trén thé
gi6i huéng t61 st dung chat phan tan sinh hoc trong dugce phém, thuc phdm, méi truong
va nhidu nganh nghé coéng nghiép khic. Trén thé giéi va Viét Nam chua c6 cong b6 nao
v& ching xa khuin chiu nhiét Streptomyces thermoviolaceus subsp. thermoviolaceus
CXVC1-3 dugc phan 1ap tir cAc miu vé cdy ciia nhd mdy gidy Bai Bang, sinh tong hop
chét phan tan sinh hoc, c6 kha nang giam mang bam vi sinh tao thanh tir 51,71 - 65,47%,
didu nay cho thdy kha ning Gng dung cho xr ly lam gidm mang bam vi sinh trong day
truyén san xuét gidy bao bi cong nghiép.

Ban chét ky thuit ciia giai phap hitu ich
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Giai phap hitu ich d& xuit ching xa khuén chiu nhiét Streptomyces thermoviolaceus
subsp. thermoviolaceus CXVC1-3 thuan khiét vé mat sinh hoc, c6 kha ning sinh tong
hop chéit phan tan sinh hoc nhim tng dung trong gidm mang bam vi sinh trén céc thiét bi
san xudt gidy tai ché va duong dng nuée thai. Cy thé, giai phap hiru ich d& cap dén ching
xa khudn chiu nhiét Streptomyces thermoviolaceus subsp. thermoviolaceus CXVCl1-3
phan 1ap tir mau vé cdy tai khu thu gom va xit Iy vé nguyén liéu cia Nha may gidy Bai
Bang, Phu Ninh, Pha Tho, Viét Nam lam gidm sy hinh thanh mang bam 51,71 - 65,47%
trong thir nghiém c6 trinh tw doan 16S-rARN dugc ding ki trén ngn hang Genbank vdi
mé s6 ding ki OR564111 duge néu trong SEQ ID NO:1. Viéc phan 18p va x4c dinh
chiing do Phong Vi sinh vat d4t - Vién Cong nghé sinh hoc-Vién Han 1d4m Khoa hoc va
Cong nghé Viét Nam tién hanh va luu giit tai Vién Cong nghé sinh hoc-Vién Han 14m
Khoa hoc va Cong nghé Viét Nam véi tén ndp luu CXVC1-3.

M6 t4 vin tit cac hinh vé

Hinh 1 thé hién anh chup cubng sinh bao tit cia xa khudn chiu nhiét Streptomyces
thermoviolaceus subsp. thermoviolaceus CXVC1-3 trén kinh hién vi dién ttr @6 phéng dai
400 x.

Hinh 2 thé hién trinh ty gen doan bao thu 16S rARN cua chung xa khuén chiu nhiét
Streptomyces thermoviolaceus subsp. thermoviolaceus CXVC1-3 thuén khiét v& mit sinh
hoc theo giai phap hitu ich da dugc ding ky trén ngan hang GenBank v&i ma s6 dang ky
OR564111.

Hinh 3 thé hién mirc d6 twong ddng di truyén giita ching Streptomyces
thermoviolaceus subsp. Thermoviolaceus CXVC1-3 v6i cac loai Streptomyces ho hang
gin duoc thé kién trén cdy phan loai Kimura 2, Bootstrap 1000,

M0 ta chi tiét giai phap hitu ich

Trong pham vi cua Giai phap hitu ich, chiung xa khudn chiu nhiét Streptomyces
thermoviolaceus subsp. thermoviolaceus CXVC1-3 thuan khiét vé mit sinh hoc s& dugc
boc 10 rd rang & ddy thong qua cac phwong an thuc hién gidi phép hitu ich.

Giai phap hitu ich dé cap dén ching xa khudn chiu nhiét Streptomyces
thermoviolaceus subsp. thermoviolaceus CXVC1-3 thudn khiét vé mit sinh hoc c6 kha
ning sinh tong hop chét phan tan sinh hoc Gng dung trong viéc xir Iy cac mang bam vi
sinh hinh thanh trén cac thiét bi san xudt gidy va duong 6ng nudc thii. Ching
Streptomyces thermoviolaceus subsp. thermoviolaceus CXVCI1-3 duge phén lép tir vo

cdy nguyén li€u gidy dang trong qua trinh phén huy tai khu thu gom va xu ly vo ciy
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nguyén liéu & Nha may Giéy Bai Béng, Phu Ninh, Pht Tho, dugc md ta va dinh danh boi
Phong Vi sinh vt dét - Vién Cong nghé sinh hoc - Vién Han 14m KH va CN Viét Nam.
Chung xa khuén chiu nhiét c6 trinh ty doan 16S-TARN dugc néu trong SEQ ID NO:1 da
dugc dang ky trén ngan hang GenBank véi ma s6 OR564111.

Chuing xa khuan chiu nhiét Streptomyces thermoviolaceus subsp. thermoviolaceus
CXVC1-3 dugc phan 1ap nhu sau: Mau vé cdy dugc thu nhan tir khu xir Iy cia nha may
GiAy bai Bang, Phi Ninh, Phii Tho va tién hanh phan 1ap ngay. C4n 100 gam v6 cdy dugc
cho vao binh tam giac c6 chira 200ml nudc mubi sinh 1y va lic trong 30 phit & nhiét do
50°C, dich pha lodng nay duogc hut va cho vao dia petri c6 mdi trudng thach mudi khoang
Czapek (g/L: NaNOs 3g; KoHPO4 1g; MgSO4.7H20 0,5g; KC1 0,5g; FeSO4. 7H20 0,01g;
pH 7) va 1% alkalin lignin. Nudi cdy & 50°C trong 5 ngdy, sau d6 tach va lam sach cac
ching xa khun xuét hién trén mdi trudng Bennet (g/L: cao ndm men: 1g; cao thit: 1g; N-
7 amin type A: 2g, glucoza: 10g; pH=7). Xa khuan Streptomyces thermoviolaceus subsp.
thermoviolaceus CXVC1-3 dugc nudi cdy trén mdi trudong modi trudng Kim’s broth
(NaNOs3, 1g; KH,PO4, 0,1g; MgS04.7H20, 0,1g; CaCly, 0,1g) bd sung 1% ri duong, 0,5%
cao nAm men va 0,05 g/L EDTA (ethylenediaminetetraacetic acid), pH 7,0, nhi¢t d§ 35°C
va lac 200 vong/phut. Sau 5 ngdy, dich 1én men cua ching dwgc thu nhan va ly tdm ¢
8000 v/p trong 15 phut dé loai bé sinh khéi. Dich ly tdm thu nhan dugc tién hanh kiém
tra cac chi s6 nhil ho4, kha ning lan truyén dau, kha ning 1am tan giot dau va xéac dinh
ham lugng chét phan tan cé trong dich qua phwong phap tia véi HCI 6N & pH 2,0. Ham
luong chét phan tan sinh hoc thu nhan dat 5,45 — 6,94 g/L, chi sb nhii hoa dat 56,25% dén
60%, vong lan truyén diu dao dong 24 - 63 mm. Chét phan tan sinh hoc cta chung
Streptomyces thermoviolaceus subsp. thermoviolaceus CXVC1-3 ¢6 kha néng giam su
hinh thanh méang bam vi sinh tir tdp hgp miu mang bam thu thdp & nha may gidy Muc
Son, Thanh Hoa 51,71 - 65,47%. Chung xa khudn chiu nhiét Streptomyces
thermoviolaceus subsp. thermoviolaceus CXVC1-3 dugc phan loai dya trén ddc diém
hinh thai vA trinh tu gen 16S rARN dwa trén cip mdi 27F (5-
TAACACATGCAAGTCGAACG-3') va 1492R (5'-GG(C/T)TACCTTGTTACGACTT-
3") theo chu trinh nhiét: 94°C trong 5 phut, 30 chu trinh (94°C trong 60 gidy, 60°C trong
60 gidy, 72°C trong 90 gidy), 72°C trong 10 phut, giit miu & 4°C. Tac gia tién hanh,
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nghién ctru dic diém sinh hoc cia xa khuén Streptomyces thermoviolaceus subsp.
thermoviolaceus CXVC1-3 va thir kha nang sinh truong, sinh tong hop chét phén tan sinh
hoc théng qua cac phuong phép danh gia chi sé nhii hod, kha ning lan truyén dau, tan
diu va 1am giam sy hinh thanh mang bam trén dia 96 giéng. Hién tai, ching xa khuan
Streptomyces thermoviolaceus subsp. thermoviolaceus CXVC1-3 dang dugc luu gilt tai
Phong Vi sinh vat dat, Vién Cong nghé sinh hoc, Vién Han Lam KH va CN Viét Nam.
Chung Streptomyces thermoviolaceus subsp. thermoviolaceus CXVC1-3 la chung xa
khudn duoc xép vao nhém xam, chudi bao tir dang thang hodc hoi cong. Trén mdi trudng
ISP2, chung hinh thanh cac khuin lac kho, mau xam, hinh tron det, kich thugc 3-5 mm.
Mt khuén lac chéc, c6 dang voi bdt, cb cac nép téa ra theo hinh phong xa, vién nhin va
bam sau. Streptomyces thermoviolaceus subsp. thermoviolaceus CXVCI1-3 sinh truong
duoc & khoang tir 20-55°C va pH 5 dén 9. sinh truéng t6t trong khoang tir 30-50°C va &
pH trung tinh 6 dn 8. Theo gidi phap hitu ich chung Streptomyces thermoviolaceus
subsp. thermoviolaceus CXVCI1-3 c6 mot s6 diém méi ma chua dugce céng bd nhu: day
1a chung xa khudn chiu nhiét phan 1ap tlr cdc mau vo cdy 14y tir noi thu gom va xtit Iy vo
ciia nha may gidy Bai Bing, Phu Ninh, Pha Tho, Viét Nam. Ching c6 kha ndng sinh tong
hop chat phan tan sinh hoc v6i ham lugng dat 5,45 — 6,94 g/L va chét phan tan do chiing
sinh ra, hé sb lan truyén dau tir 24 - 63 mm lam gidm mang bam vi sinh 14y tai Cong ty
Gidy Muc Son, Thanh Ho4 trong khoang 51,71 - 65,47% va chi s6 nhii hoé cta chét dat
56,25% dén 60%.
Vi du thwe hién gidi phap hiru ich

Céc vi du du6i dy chi nhim minh hoa cac phwong an thyc hién giai phép hitu ich
ma khong 1am han ché pham vi yéu cau bao ho cua gidi phap hitu ich.
Vi du 1: Phan 13p va kiém tra cac dic diém sinh hoc clia xa khudn chiju nhiét
Streptomyces thermoviolaceus subsp. thermoviolaceus CXVC1-3

+ Phén IGp xa khudn chiu nhigt CXVCI-3
Mau vé cay dugc thu nhan tir khu xir Iy ctia nha may Gidy bai Bing, Phu Ninh,

Pht Tho va tién hanh phén lap ngay. Cén 100 gam vo cdy dugc cho vao binh tam giac ¢6
* chira 200ml nuée mudi sinh 1y va lic trong 30 phit & nhiét do 50°C, dich pha loang nay
duoc hut va cho vao dia petri c6 moi truong thach mubi khoang Czapek (g/L: NaNOs 3g;
KoHPO,4 1g; MgS04.7H20 0,5g; KCI 0,5g; FeSO4. 7TH20 0,01g; pH 7) va 1% alkalin
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lignin. Nudi cdy & 50°C trong 5 ngay, sau d6 tach va l1am sach cac ching xa khuén xuét
hién trén mdi truong Bennet (g/L: cao ndm men: 1g; cao thit: 1g; N-Z amin type A: 2g,
glucoza: 10g; pH=7). Thu dugc ching xa khuén chiu nhiét Streptomyces thermoviolaceus
subsp. thermoviolaceus CXVC1-3.

+ Kiém tra ddc diém sinh hoc theo khéa phan loai ISP va Bergey, chup kinh hién
vi quang hoc. Chung xa khuidn chiu nhiét Streptomyces thermoviolaceus subsp.
thermoviolaceus CXVC1-3 1a chung xa khuin dugc xép vao nhém xam, chudi bao tir
dang thing hoic hoi cong (RF - Rectiflexibiles). Trén mdi truong thach ISP2, khuén lac
kho, hinh tron det, kich thudc 3-5 mm. Mat khuén lac chic, c6 dang voi bdt, c6 cac nép
tda ra theo hinh phéng xa, vién nhin va bam sau. Chung Strepromyces thermoviolaceus
subsp. thermoviolaceus CXVC1-3 khoéng sinh sdc t6 trén cic mdi truong ISP.
Streptomyces thermoviolaceus subsp. thermoviolaceus CXVCI1-3 sinh truong dugc &
khoang tir 20-55°C va pH 5 dén 9. sinh trudng t6t trong khoang tir 30-50°C va & pH trung
tinh 6 dén 8. Két qua chup chudi sinh bao tir trén kinh hién vi quang hoc dugc thé hién
trén hinh 1.

+ Xdc dinh trinh tw gen cua chung xa khudn chiu nhiét Streptomyces
thermoviolaceus subsp. thermoviolaceus CXVC1-3

ADN tdng sé ciia ching CXVC1-3 dugc tach chiét theo kit tach chiét ADN tong
s6 (GeneJET Genomic DNA Purification Kit) theo hudng dan ca nha san xuét. Gen ma
héa 16S rARN cua ching xa khudn dwoc khuéch dai bang phan tmg PCR tt ADN tbng
s6 st dung cip mdi 27F (5-TAACACATGCAAGTCGAACG-3") va 1492R (5'-
GG(C/T)TACCTTGTTACGACTT-3") theo chu trinh nhiét: 95°C trong 2 phut 30 gidy,
32 chu trinh (94°C trong 45 gidy, 51°C trong 45 gidy, 72°C trong 45 gidy), 72°C trong 7
phut, giit mau & 4°C. San phim cua phan tmg PCR dugc phén tich trén may doc trinh tu
ABI PRISM 3100 Avant Genetic Analyzer, xit Iy bang phan mém SegAssem version
01/2005 va Sequencher version 4.0.5. Gen 16S rARN cua ching xa khuan chiu nhiét
CXVC1-3 ¢6 do twong dong cao 99,86% véi cac gen twong Gmg cua mot s6 xa khuin
thudc dudi loai Streptomyces thermoviolaceus subsp. thermoviolaceus: Dya trén dac
diém sinh hoc va phan tich trinh ty gen 16S rARN duoc néu trong SEQ ID NO:1, chung
xa khuén chiu nhiét CXVC1-3 c6 dic diém rat gén gilii va c6 do tuong ddng cao véi cac
loai thudc dudi loai Streptomyces thermoviolaceus subsp. thermoviolaceus va dugc dat
tén 13 Streptomyces thermoviolaceus subsp. thermoviolaceus CXVC1-3, ma sd dang ky
trén GenBank OR564111. Trinh tu gen doan bao thi 16S rARN cua ching xa khuén chiu
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nhiét Streptomyces thermoviolaceus subsp. thermoviolaceus CXVC1-3 thuan khiét vé
mit sinh hoc duoc thé hién trén hinh 2 va SEQ ID NO:1.

Vi du 2: X4c dinh kha nang sinh téng chat phan tan sinh hoc va lam gidm sy hinh thanh
méang bam sinh hoc cua ching Streptomyces thermoviolaceus subsp. Thermoviolaceus
CXVCl1-3 ,

+ Xa khuén Streptomyces thermoviolaceus subsp. thermoviolaceus CXVCI1-3 nudi
céy trén mdi truong Kim’s broth (g/L) (NaNOs, 1g; KH2POs, 0,1g; MgS04.7H-0, 0,1g;
CaCl, 0,1g; ri dudong 10g, cao ndm men 5g, EDTA 0,05g, pH 7,0), nhiét dd 35°C va lic
200 vong/phut. Sau 5 ngay, dich 1én men cta ching duoc thu nhan va ly tim ¢ 8000 v/p
trong 15 phut dé loai bo sinh khéi. Dich ly tAim thu nhan dugc tién hanh kiém tra cac chi
s6 nhii hoa, kha ning lan truyén dau, kha ning lam tan giot dau va xac dinh ham luong
chit phan tan c6 trong dich qua phwong phép tiia véi HCI 6N ¢ pH 2,0. Ham hrong chét
phan tan sinh hoc thu nhén dat 5,45 — 6,94 g/L véi chi s6 nhii hoa trong dich 1én men thu
nhan dat 56,25% dén 60%. Hoa 0,25 g chit phan tan thu nhén tir ching Streptomyces
thermoviolaceus subsp. thermoviolaceus CXVC1-3 vao 1 ml dém phostphat 0,1M, pH6.
St dung 50pu! dung dich chit phan tan bb sung vao 250 pl dich nudi cdy vi khudn mang
bam trén dia 96 giéng, sau 48 gid nudi cdy s& lam gidm sy sinh thanh mang bam vi sinh
tir tip hop maiu mang bam thu thip & nha may gidy Muc Son, Thanh Hoa 51,71 - 65,47%
so v6i mau d6i chimg.

Nhitng hiéu qua c6 thé dat dwoc cia gidi phap hitu ich

Chung xa khuan chiu nhiét Streptomyces thermoviolaceus subsp. thermoviolaceus
CXVC1-3 thudn khiét v& mit sinh hoc theo giai phap hitu ich dugc phan lap tr mau vo
cdy trong khu thu gom vao xt ly vo tai nha may gidy Bai Bang, Phu Ninh, Pht Tho, Viét
Nam c6 kha ning 1am gidm sy hinh thanh mang bam vi sinh tir tdp hop mau mang bam
thu thap & nha may gidy Muc Son, Thanh Ho4 51,71 - 65,47 % sau 48 gi¢. Vigc 1am gidm
sy hinh thanh mang bam vi sinh s& mang lai nhiing tidm ning trong viéc xir 1y cac van dé
lién quan dén sy thanh mang bam trén cac thiét bi san xuét gidy bao bi cong nghiép va
cac duong dng nudce thai, tir d6, han ché viéc tic hé théng din nudc va thoi gian ding
may dé xir Iy mang bam trong qué trinh van hanh. Chét phan tan sinh hoc tr chung xa
khuén chiu nhiét Streptomyces thermoviolaceus subsp. thermoviolaceus CXVC1-3 ¢6 thé
san xuét dai tra dé ap dung cho cic nha may gidy san xuét bao bi gidy céng nghiép trong

nudce.
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YEU CAU BAO HQ

1. Chung xa khudn chiu nhiét Streptomyces thermoviolaceus subsp.
thermoviolaceus CXVC1-3 thudn khiét v& mat sinh hoc ¢6 kha ning sinh chét phan tan
sinh hoc 1am giam sy hinh thanh mang bam vi sinh tir tdp hop mau mang bam thu thap &
nha may gidy Muc Son, Thanh Ho4, khac biét & chd chiing nay 13 chung xa khuin chiu
nhiét phan l4p tir cAc miu vo cy tai noi thu gom va xi Iy vo ctia nha may gidy Bai Bing,
Phu Ninh, Phtt Tho, Viét Nam, c6 trinh tu doan 16S-rARN duoc néu trong SEQ ID
NO:1, ma sb ding ky trén ngan hang GenBank 12 OR564111, chét phan tan sinh téng hop
tir Streptomyces thermoviolaceus subsp. thermoviolaceus CXVC1-3 trén mdi trudng c6
chta (g/L) KoHPO: 1,0, MgSO4+7H,O 0,2;  FeSO4.7H2O 0,05; CaCla 0,1;
Na;Mo0O4.7H,0 0,001; NaCl 30; ri duwdng 1%; cao ndm men 0,5%; EDTA 0,05g; pH 7,0
va nhiét d6 35°C, lac 200 vong/phit, trong 5 ngay, c6 kha nang 1am giam sy hinh thanh
méng bam vi sinh tir tdp hgp miu mang bam thu thap & nha may gidy Muc Son, Thanh
Hoé 51,71 - 65,47% vdi chi s6 nhii hoé dat 56,25% dén 60%.
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Hinh 1.




7.

tgcagtcgsa
tggecaatet
ACECEEEESE
tetcagcttyg
BECEBCCERC
geatattgcs
cggettgtas
gccggctasac
tattgggegt

ctccgggtc
ggtgtagegs
ggccgatact
agtccacgec
agctesacgcs
ttgacggess
ctiaccaagg
gtacaggtsg
aCEBECECEE
AagaCCECCEg
gtcttgggcet
agcgeatcic
togegagtoge
dCBCACCECT

gtgggagess

cgatgsagcc
gccctgeact
goatcteoctce
ttggteaget
cacactggga
caatgggcgc
scctctttea
tacgtgccag
maagsgctcg
tgcagtcgat
tgaastgcge
gacgctgagg
gtaascggtg
ttaagtgcce
cccgoacaag
cttgscatac
tgcatggctg
ccctigtoce
ggtcaactecg
gracacgtpgc
B@8asgCCcgg
tagtastcge
cgtcacgtca
gcttogoaagg
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ccttcgggess
ctgggacaag
tgtgtggaaa
aaCggCtcac
ctgagacscg
sagcctgstg
gcogggasga
cagccgeget
taggcggett
SCEEBCagEc
ggatatcagg
agCcgaaageg
gecactaggt
cgectggges
cggcggagea
sCCggaasaca
tecgtoagetce
gtettgccag
goggaaggts
tacaatggcc
tctecagttcg
sgotcagcat
cgaaagtcge
tg

tggattagtyg
ccctggaaac
gctccggees
casggcgacyg
gcccagactc
Cagcgacgee
agcgcaagtyg
aatacgtagg
gtcgegtegs
tagasttcgg
aggsacaccyg
tgggsagegs
gtgggrages
gtacggeoege
tgtggcttas
tccagagaty
gtgtcgtgag
caggcccttg
gggacgacgt
ggtacaaaga
gattggggtc
tgctgeggts
tascacccgs

gcgaacgggt
ggggtctaat
tgcaggatpga
acgggtagecc
ctacgggage
gcgtgaggga
acggtacctg
gcgeaagept
ttgtgsasagc
taggggagat
gtgecgaage
acaggsttag
ttcocacgttg
saggctsaaa
ttcgacgcaa
gegtgecccoct
stgttggett
tgetgctags
caagtcatca
gctgogatac
tgcaactcga
aatacgttcc
sgccggtege

gagtaacacg
accggatacg
gCCCgCggEcc
ggcctgagag
cagcagtggg
tgacggoctt
cagaagasgc
tgtccggaat
ccgegggctta
cgegmattcct
cggatctctg
ataccctggt
teccgtgeegt
ctcaaaggsa
Cgcgaagssac
tgtggtcgst
asgtccogea
gactcacggg
tgcocccttat
cgtgaggtag
ccccatgssg
cgegectigt
ccaacccctt
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Hinh 3

Streptomyces thermoviolaceus strain NBRC 13905

Streptomyces thermoviolaceus subsp. thermoviolaceus gene strain: NBRC 13387

Streptomyces thermoviolaceus subsp. apingens strain NBRC 15459

Streptomyces thermoviolaceus subsp. apingens strain JCM 4312

Streptomyces thermoviolaceus strain UMBRO037

L Streptomyces therinoviolaceus subsp. thermoviolaceus strain: NBRC 12382

Streptomyces thermoviolaceus subsp. thermoviolaceus strain DSM 40443

Streptomyces thermoviolaceus strain UMBR 0037

Strain CXVC 1-3

Streptontyces thermoviolaceus subsp. thermoviolaceus strain JCM 4843

Streptomyces tiermoviolaceus subsp. thermoviolaceus strain UTMC 2686

0.05
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<120> Chung xa khudn chiu nhiét Streptomyces thermoviolaceus subsp.

thermoviolaceus CXVC1-3 thudn khiét v& mit sinh hoc c6 kha ning sinh tdng hop

chét phan tan sinh hoc
<160> 1

<210> 1
<211> 1402
<212> ADN

<213> Streptomyces thermoviolaceus subsp. thermoviolaceus

<400> 1

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381

tgcagtcgaa
tgggcaatct
acacagggag
tatcagcttg
ggcgaccggce
gaatattgca
cgggttgtaa
gccggctaac
tattgggcgt
actccgggtce
ggtgtagcgg
ggccgatact
agtccacgcc
agctaacgca
ttgacggggg
cttaccaagg
gtacaggtgg
acgagcgcaa
agaccgccgg
gtcttgggct
agcgaatctc
tcggagtcgce
acacaccgcc
gtgggaggga

cgatgaagcc
gccctgcact
gcatctccte
ttggtgaggt
cacactggga
caatgggcgc
acctctttca
tacgtgccag
aaagagctcg
tgcagtcgat
tgaaatgcgc
gacgctgagg
gtaaacggtg
ttaagtgccce
cccgcacaag
cttgacatac
tgcatggctg
cccttgtccecc
ggtcaactcg
gcacacgtgc
aaaaagccgg
tagtaatcgc
cgtcacgtca
gcttcgaagg

ccttcggggg
ctgggacaag
tgtgtggaaa
aacggctcac
ctgagacacg
aagcctgatg
gcagggaaga
cagccgeggt
taggcggctt
acgggcaggce
agatatcagg
agcgaaagcg
ggcactaggt
cgcctgggga
cggcggagcea
accggaaaca
tcgtcagcetce
gtgttgccag
gaggaaggtg
tacaatggcce
tctcagttcg
agatcagcat
cgaaagtcgg
tg

tggattagtg
ccctggaaac
gctceggegg
caaggcgacg
gcccagactc
cagcgacgcc
agcgcaagtg
aatacgtagg
gtcgcgtcgg
tagagttcgg
aggaacaccg
tggggagcga
gtgggcagca
gtacggccge
tgtggcttaa
tccagagatg
gtgtcgtgag
caggcccttg
gggacgacgt
ggtacaaaga
gattggggtc
tgctgcggtyg
taacacccga

gcgaacgggt
ggggtctaat
tgcaggatga
acgggtagcce
ctacgggagg
gcgtgaggga
acggtacctg
gcgcaagcgt
ttgtgaaagc
taggggagat
gtggcgaagg
acaggattag
ttccacgttg
aaggctaaaa
ttcgacgcaa
ggtgccccect
atgttgggtt
tggtgctggg
caagtcatca
gctgcgatac
tgcaactcga
aatacgttcc

agccggtgge

gagtaacacg
accggatacg
gccecgeggcece
ggcctgagag
cagcagtggg
tgacggcctt
cagaagaagc
tgtccggaat
ccggggctta
cggaattcct
cggatctctg
ataccctggt
tccgtgeegt
ctcaaaggaa
cgcgaagaac
tgtggtcggt
aagtcccgca
gactcacggg
tgcccecttat
cgtgaggtygg
ccccatgaag
cgggccttgt
ccaacccctt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1402
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