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Linh vuc k§ thuét dwoc dé cap

Giai phap hitu ich thudc linh vuc cong nghé sinh hoc. Cu thé, giai phap hitu ich
d& cap dén chung vi khuan Brevibacillus agri CVSVC1-1 thuan khiét v& mit sinh
hoc ¢6 kha nang lam giam nhwa cy trong dim manh gd Keo va Bach dan, dugc thu
thap trén miu vé cdy tai déng G v6 ciy cua Nha may gidy Bai Bing, Phi Ninh, Pht
Tho, Viét Nam nhidm tng dung trong gidm nhua cdy trén dim manh g6 Keo va Bach
dan ing dung trong san xudt bot gidy.

Tinh trang ky thuat cia giai phap hiru ich

Trong tu nhién, bén canh céc loai nim phan huy g va cac chat chiét trong cay,
con ¢6 nhiéu loai vi khudn trong dt, trong nudc thai nha may gidy va déng i compost
cling ¢6 kha niang phan huy nhanh céc axit nhya. Chung ¢6 tbc d6 phat trién nhanh
hon nidm, nhiéu loai c¢6 kha nang tao bao tir va chiu dugc nhiét d§ cao nén dé dang st
dung trong céng nghiép [13]. Trong nganh cdng nghi€p san xut gidy hién nay ciing
dang hudng t6i viéc tién xir Iy nguyén lidu bang phuong phap sinh hoc véi tic nhan
chi yéu 1a ném, vi khudn, xa khuan. Hién nay cfing di c6 rat nhiéu tmg dung xir 1y
nhya cdy bang nim muc tring, ndm dat g, tuy nhién, viéc st dung vi khuan trong

phéin hity nhya cdy van con rat it va chua dugce nghién ctru nhiéu.

Nhua cdy 1a phin dé chi cac chét trich ly (extractives) trong gd, ching thudng
tap trung chu yéu trong cac kénh din nhua, t4i nhua, té bao nhu mé (hoic té bao dau
va t& bao latex (chi c6 trong mot sé loai gb cting nhiét d6i)). Su da dang trong thanh
phan nhya cdy phu thudc vao loai ciy (g6 cting va g6 mém), bo phan trén cdy, diéu
kién sinh trudong, vi tri dia ly, mua trong nam va tudi cla cdy (Morais va Pereira,
2012). Pang chi y nhét 1a cac chét trich ly béo (lipophilic extractives), tirc 1 cac hop
chét chiét duoc trong dung moi khong phan cuc nhu alkan, rugu béo, axit béo, axit
nhua, sterol, cac terpenoid, sterol lién hgp, cac chét béo trung tinh (triglycerid) va sap
(este cua ruou béo va axit béo), vi chung c6 anh hudéng 16n téi qua trinh san xuét bot
gidy va gidy (Gutiérrez et al., 2009, 2010; Poletto, 2016; He, Hu, 2013).

Vi khuén c¢6 kha ning phan hiy nhua cay di dugc chitng minh, mdc du s6 luong
cong bb 1a it hon so véi ném. Mot s6 kha ning sinh tong hop nhiéu loai enzym va sinh
trudng trén céc loai g5 ¢6 chét chiét vai néng d0 axit nhua cao. Mot sb vi khuan phéan
lap tir ddt, gd va cac ngudn nuéc ty nhién nhu Arthrobacter sp., Alcaligenes

eutrophus, Pseudomonas sp., va Flavobacterium resinovorum déu cé kha ning phat
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trién trén axit dehydroabietic nhu ngudn cacbon duy nhit. Mot sé vi khudn Gr (-) ciing
¢6 kha ning phan hity céc axit nhya khic nhau trong gd cling da dugc cong b6 nhu chi
Sphingomonas Cornamonas, Alcaligenes va Pseudomonas.. Hon 75% axit nhya da bi
phan hily trong vong 8 ngdy boi Sphingomonas sp. va Z. ramigera . Sphingomonas sp.
¢6 thé sir dung nhiéu loai cacbon thuwong thdy trong nudc thai ciia nha may bot gidy va
c6 thé phat trién trén axit nhwa nhanh hon trén glucoza. Trong mot s6 nghién ctru, cac
loai Pseudomonas da dugc cong bd 1a co thé phat trién trén ngudn cacbon duy nhét 14
axit isopimaric. Ngoai ra, chiung co thé phat trién trén axit pimaric va dehydroabietic
va axit abietic. Trong mdt sd nghién ciru vé cac vi khudn phén lap tir nuéc thai san
xudt bot gidy kraft, hai trong sd 9 vi khuan phén lap c6 thé phan huiy trén 50% axit
dehydroabietic (& ndng d6 ban diu 1a 40 pg mL-1) trong vong 24 gid. Céc vi khuin
con lai ¢6 kha niang phan hiy khoang 30% axit dehydroabietic trong cung khoang thoi
gian. Tuy nhién, cac loai vi sinh vt khac nhau thi kha nang phan hiy cac thanh phan

axit nhua 1a khac nhau.

Theo Burnes va cong su (2000) tién xt Iy gd théng khong can khtr tring véi
cac chung P. fluorescens NRRL B21432 va Pseudomonas sp. UM-74 da lam giam 40
va 34%, tuong ung chit chiét nhya trén cac loai dim manh tuoi. Trong d6, céc axit
nhya gidm 25% va cic axit béo giam 36%, twong tw khi xtt ly dim manh g véi cac
chung nim bach tang. Bén canh d6, sit dung céc chung vi khuan lam giam ham lugng
cac chit chiét trong gd truée khi san xuét bot gidy din dén giam cac van dé vé nhua
cdy trong sudt qua trinh san xuét gidy va giam ndng d6 cac axit nhua trong dong thai.
Céc vi sinh vt nay c6 tiém ning tmg dung cao do c6 kha ning chiu nhiét, sinh truéng
va phét trién trong mdi truong trung tinh hodc hoi kiém ma ndm phan hay gd khong
sinh trudng duge. Bén canh do, mot s6 nghién ctru cho thdy st dung vi khuin c6 thé
mang lai hiéu qua cao do kha ning phat trién nhanh trén g6 khong can khir tring va

14n 4t duoc sy phét trién cila cac loai nam tap nhiém.

Nguyén liéu san xuét bot gidy chinh hién nay tai nuéc ta 1a gd cing (bach dan,
keo tai tuong va keo lai). Cén nhya hién nay la vin dé giy anh hudng lon dén qua
trinh san xuit bot gidy tir gd 1am giam hiéu sudt qua trinh san xuét, ting chi phi san
xudt va anh huéng dén moi truong. Mot s giai phap da duge ap dung trong bdo quan
dam manh, phun nuéc, bd sung héa chit trg phan tan nhya trong qué trinh niu bot
v.v., nhung van chwa dem lai hiéu qua thuc sy. Céc cong ty san xuét bot tir gd nhu
Téng cbng ty gidy Viét Nam. Cong ty CP Gidy An Hoa hién chiu anh huéng nhidu
cta van d& nhwa cdy. Bién phép kiém soat nhua cay bang vi sinh vét va enzym 1a than

thién v6i moi trudong va stee khoe con ngudi. Tién xir Iy nguyén liéu gb bang vi sinh
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vat gitip gidm ham lugng cac chét trich ly nhua trong nguyén liéu trude niu dan dén
cai thién qua trinh san xuét bot gidy.

Trén thé gi6i va Viét Nam chua c6 cdng bd nao vé chung vi khuin
Brevibacillus agri CVSVC1-1, phan 1ap trén mau vé cy tai dbng 0 vo cdy ciia nha
may gidy Bai Bang ung dung dé phan hiy nhua cdy trén nguyén liéu ddm ménh gd
keo. Chung vi khudn nay lam giam ham Iugng chét trich ly nhwa cdy trong nguyén
liéu gd Keo khoang 40% sau 14 ngay va khoang 50% sau 21 ngay u.

Ban chit ky thuét ciia giai phap hiru ich

Giai phap hitu ich d& xuat ching vi khun Brevibacillus agri CVSVCI-1 thuan
khiét v& mat sinh hoc, c6 kha ning lam gidm ham lugng nhya cdy trong nguyén ligu
gd Keo va Bach dan. Cu thé, giai phap hiru ich d& cdp dén ching vi khuin
Brevibacillus agri CVSVC1-1 phan 1ap trén mau vo cay tai dbng U vo ciy ciia nha
may gidy Bai Bang, Phu Ninh, Phu Tho, Viét Nam lam giam ham luong chat trich ly
nhua cdy trong nguyén liéu dim méanh gd Keo va Bach dan khoang 50 % sau 21 ngay
u. Viéc phén lap va xéac dinh ching do Phong Vi sinh vat dét - Vién Cong nghé sinh
hoc-Vién Han 14m Khoa hoc va Cong nghé Viét Nam tién hanh. Trinh tuy gen 16S
rARN cuia ching nay cé kich thuéc 1337 bp nhu néu trong SEQ ID NO:1 va dugc
dang ky trén Genbank véi ma s MT534040.
M5 ta vin tit cic hinh vé

Hinh 1. Anh chup SEM hinh thai té bao cta vi khudn Brevibacillus agri
CVSVCI-1 thuan khiét vé mit sinh hoc.

Hinh 2. Trinh tg gen 16S rARN cua ching vi khuin Brevibacillus agri
CVSVCI-1 thuén khiét vé mit sinh hoc.

MO ta chi tiét giai phap hiru ich

Trong pham vi ca giai phap hitu ich, ching vi khudn Brevibacillus agri
CVSVCI1-1 thuan khiét v& mit sinh hoc s& dugc boc 10 18 rang & ddy thong qua cic
phuong an thuc hién giai phép hitu ich.

Giai phéap hiru ich dé cép dén chung vi khuén Brevibacillus agri CVSVCI-1
thudn khiét v& mit sinh hoc 1am giam ham luong nhua trong nguyén liéu ddm manh
g0 Keo va Bach dan. Chung Brevibacillus agri CVSVCI1-1 dugc phéan 14p trén mau
v cy tai ddng 1 v6 cdy ctia Nha may Gidy Bai Bing, Phu Ninh, Pha Tho, dugc md
ta va dinh danh béi Phong Vi sinh vét dat - Vién Cong nghé sinh hoc - Vién Han 1am
KH va CN Viét Nam.

Chung vi khudn Brevibacillus agri CVSVCI-1 thudn khiét vé& mit sinh hoc
dugc phan 1ap nhu sau: miu vo cdy trong 1ong dbng 0 vo ciy (nhiét d6 long dbng u
45- 55°C) tai nha méay Gidy Bai Bing, Phii Ninh, Pha Tho, dwgc thu nhén va tién hanh

-4-
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phén 1ap ngay. Mau vé cay 100 gam dugc cho vao binh tam giac ¢6 chira 500 ml nudce
muéi sinh 1y va lac trong 30 phut & nhiét do 50°C, dich pha lodng nay dugc hit va cho
vao dia Petri c6 moi trudng thach mudi khoang Czapek (g/L: NaNOs 3g; K2HPO4 1g;
MgS04.7H,0 0,5g; KC1 0,5g; FeSO4. 7TH20 0,01g; pH 7) va 100 pM stigmasterol.
Nudi cdy & 50°C trong 3 + 5 ngdy va phén lap vi khuAn xuit hién. Chung vi khuin
CVSVCI-1 duge danh s§ CVSVCI-1 (CVS la vi khudn chju nhiét, VC 1a mau vé
cy s 2 trén dbng 0 va chung vi sinh phan lap s6 1) dugc tach, dénh s6 va cdy chuyén
sang moi truong khoang Czapek long co bb sung 100 pM stigmasterol dé kiém tra lai
kha nang sinh truong trén mdi trudng co co chit cacbon duy nhét 13 stigmasterol va
duoc gitt gidng trén moi truong Bennet c6 bd sung 100 uM stigmasterol. Ching
Brevibacillus agri CVSVC1-1 duoc lya chon phén loai dya trén dac diém hinh thai
va trinh ty gen 16S rRNA dwa trén cédp 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, gitt miu & 4°C. Tac gia tién hanh, nghién ctru so bd mot sb diac diém sinh hoc
ctia vi khudn CVSVC1-1 va thtt kha nang sinh trudng, sinh tong hop enzym phan huy
nhua cay sterol esteraza, laccaza, lignin peroxidaza, xenluloza va giam nhuya cdy trong
dam manh gd bing phwong phap danh gia trich ly trong axeton. Trinh tu gen 16S
rARN cta chung nay c6 kich thuéc 1337 bp nhu néu trong SEQ ID NO:1 va trinh tu
nay duogc dang ky trén Genbank véi ma s6 MT534040. Hién tai, ching Brevibacillus
agri CVSVCI1-1 nay dang duoc luu gitt tai Phong Vi sinh vat d4t, Vién Cong nghé
sinh hoc.

Chung vi khudn Brevibacillus agri CVSVCI-1 thudn khiét v& mit sinh hoc
khuan lac ¢6 dang tron, tron bong, mau vang hoi nau, mép ngoai khuén lac tron, dudi
kinh hién vi dién t&r, vi khudn CVSVC1-1 ¢6 hinh elip, kich thuéc té bao khoang 8 x
14 pm. Ching vi khuan chiu nhiét sinh truéng trong khoang tir 20-60°C, sinh truéng
t6t trong khoang tir 37-45°C, pH sinh trudng cua chung tir 5-10. Khi nudi ciy chung
trén moi truong khoang Czapek bd sung 0,5% glucoza, 0,2% pepton va 0,5% nhua
cay tir gd keo, sau 72 gid ching nay c6 kha ning sinh tong hop enzym sterol esteraza
khoang 4592 U/L, laccaza khoang 0,62 U/L, khong c6 hoat tinh phén huy xenluloza
(thir nghiém véi co chét 1a tinh thé xenluloza). Ching sinh trudng tot trén ddm manh
gd. Theo giai phép hitu ich, ching Brevibacillus agri CVSVCI-1 thuan khiét vé& mit

sinh hoc, khac biét & chd, ching vi khuan nay dugc phan 1ap trén mau vé ciy trong
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long déng 1 v6 cay (nhiét do long déng u 45- 55°C) cta nha méy gidy Bai Bang, Phu
Ninh, Pha Tho, Viét Nam, c¢6 kha nang lam giam ham luong nhua trong nguyén li€u
g0 Keo va Bach dan khoang 50 % va khong lam anh hudng dén hiéu suit ndu thu hodi
bot gidy trong qua trinh san xuét gidy theo cong nghé néu Sulphat hién dang thuc hién
tai Téng Cong ty gidy Viét Nam (trong didu kién xtr 1y: ty 18 giébng CVSVCI-1 bd
sung 5 % (dich giéng c6 mat do 107 CFU/ml), didu kién 1 c¢6 dd am 50- 60%, & nhiét
dd (30 - 45°C) sau 21 ngay).
Vi du thwe hién gidi phap hiru ich

Céc vi du duéi diy chi nhdm minh hoa céc phuong 4n thyuc hién giai phap hiru
ich ma khong 1am han ché pham vi yéu cau bao ho cua giai phap hitu ich.

Vi du 1: Phan 18p vi khudn va chup anh SEM té bao vi khudn chiu nhiét
Brevibacillus agri CVSVCI-1.

M3u vé cdy tai bai i vO cly clia nha may Gidy Bai Bang, Phu Ninh, Pha Tho,
dwoc may xuc i phan vo siu trong ddng c6 nhiét d khoang trén 45 - 55°C.

+ Phan lép vi khuén chiu nhiét CVSVC1-1

Mau vo cdy tai déng G v cdy clia nha may Gidy Bai Bang, Phu Ninh, Phti Tho,
duoc may xuc Gi phan vo siu trong dbng c6 nhiét d6 khoang trén 45 - 55°C duge thu
nhan va tién hanh phan 1ap ngay. Mau vé cay sau thu thap (100 gam vo cdy dugc cho
vao binh tam giac ¢ chira 100 ml nuéce mudi sinh 1y va lic trong 30 phiit & nhiét do
50°C, dich pha lodng nay dugc hut va cho vao dia Petri c6 moi truong thach khoang
Czapek (g/L: NaNOs 3g; KoHPO4 1g; MgSO4.7H20 0,5g; KCl 0,5g; FeSO4. 7TH20
0,01g; pH 7) va bd sung 100 pM stigmasterol. Céc dia moi trudng duge nudi chy &
50°C trong 3 + 5 ngay. Khuan lac c4c ching vi khuan phan lap duoc danh s6 va duoc
cdy chuyén sang mdi truong khoang Czapek 16ng c6 bd sung 100 uM stigmasterol dé
kiém tra su sinh truéng. Ching CVSVCI1-1 sinh trudng t6t trén moi truong 16ng
duge tach 1am sach giir giéng trén moi truong Bennet (g/L: Cao ndm men: 1g; Cao
thit: 1g; N-Z amin typ A: 2g, Glucoza: 10g, pH=7). Thu dugc chung vi khudn chiu
nhiét Brevibacillus agri CVSVC1-1 thuin khiét vé mit sinh hoc.

+ Kiém tra dic diém sinh hoc va chup kinh hién vi dién tur quét SEM. Chung vi
khuén chiu nhiét Brevibacillus agri CVSVC1-1 1a chung vi khuén c6 khuan lac c6
dang tron, tron bong, mau vang hoi nau, mép ngoai khudn lac tron, duéi kinh hién vi
dién tu, vi khudn CVSVCI-1 c6 hinh elip, kich thuge té bao khoang 8 x 14 um.
Chung vi khuan chiu nhiét CVSVC1-1 sinh trudng trong khoang tir 25-60°C, sinh
trudng tot trong khoang tir 37-45°C, pH sinh trudng cta chung tir 5-10. Két qua chup
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Sem ctia vi khudn Brevibacillus agri CVSVCI1-1 thuan khiét v& mit sinh hoc duogc
thé hién trén hinh 1.

+ Xéac dinh trinh tu gen 16S rARN cua chung vi khuin chiu nhiét Brevibacillus
agri CVSVCI1-1:

ADN téng sb ctia ching CVSVC1-1 dugc tach chiét theo kit tach chiét ADN tong
s6 (NucleoSpin® Tissue extraction kit, Macherey-Nagel, Germany) theo hudng dan
cia nha san xudt. Gen ma héa 16S rARN cua ching vi khuan dugc khuéch dai bang
phan tng PCR tr ADN tbng s6 st dung cdp méi 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
phit, gitt miu & 4°C. San phim cua phan mg PCR dugc phén tich trén may doc trinh
tw ABI PRISM 3100 Avant Genetic Analyzer, xur ly bang phan mém SeqAssem
version 01/2005 va Sequencher version 4.0.5. Trinh tu gen ma héa 16S rARN cua
ching vi khuan chiu nhiét CVSVCI1-1 c6 d§ tuong ddng cao trén 99% véi cac gen
tuong ung cia mot s6 vi khuan thudc loai Brevibacillus agri: dua trén dic diém sinh
hoc va phén tich trinh ty gen 16S rARN, chung vi khudn chiu nhiét CVSVC1-1 duoc
dit tén 13 Brevibacillus agri CVSVCI1-1, trinh tu gen 16S rARN cua ching c6 kich
thuéc 1337 bp dugc néu trong SEQ ID NO:1, Ma s6 dang ky trén Genbank
MT534040.

Trinh tu gen 16S rARN cta ching Brevibacillus agri CVSVCI-1 thuan khiét
v& mat sinh hoc cling duoc thé hién trén hinh 2.
Vi du 2: X4c dinh kha ning lam giam nhya cdy trong ddm manh g0

+01 tAn ddm manh gd Keo va Bach dan thu nhén tir nha may gidy Bai Bang, dugc cy
5 % (v/w) (mat do vi khuén trong dich gidng cdy > 10’CFU/ml) chiing vi khuén chiu
nhiét Brevibacillus agri CVSVCI1-1 dugc G ¢ nhiét d0 ngoai troi giao dong (30 -
40°C). Trich ly kiém tra ham lwong nhya cdy con lai trong nguyén liéu g6 bing
phuong phap trich ly trong axeton va niu danh gia hiéu suit thu hdi xenluloza, d4nh
gia ham lugng lignin thong qua chi s6 Kappa. Ham luong nhua cdy dugc kiém tra
bang phuong phap trich ly nhua trong axeton giam trong nguyén liéu gd Keo va Bach
dan khoang 50 % sau 21 ngay, diéu kién 1 c6 d6 4m 50 - 60%, ching khong lam giam
hiéu sudt thu hdi xenluloza sau 21 ngay U (hiéu sudt thu hoi bot 12 46,04 % tuong
duong voi dbi chimg 13 46,01%; hé s6 kappa ctia bot gidy xir ly 1a 17,39 so véi bot
gidy ddi ching 14 18,01). Két qua phan tich chét trich ly nhya cdy trén dim manh gd
Keo theo thoi gian dugc thé hién trén bang 1.
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Bang 1. Bang phan tich ham lugng nhya cdy trén ddm manh gd Keo theo thoi gian

Ngay xu Ham luong nhya con lai (mg/100 g 20)
ly Dbi chimg Thi nghiém
0 2,34 + 0,025 2,34 £ 0,025
14 2,20 £0,015 1,32+ 0,015
21 2,18+ 0,017 1,09 £+ 0,020

Hiéu qua dat dwgre ciia gidi phap hiru ich

Ching vi khuan chiu nhiét Brevibacillus agri CVSVC1-1 thuan khiét vé mit
sinh hoc theo giai phap hitu ich dugc phén lap trén mau vé cay trong 1ong dbng 0 vo
ciy (nhiét do long déng u 45- 55°C) tai nha may Gidy Bai Bang, Phu Ninh, Pht Tho,
Viét Nam c6 kha ning 1am giam chét trich ly nhya cdy trong ddm manh gd Keo va
Bach dan khoang 50 % sau khi u 21 ngay (trong didu kién xu ly: ty 1& gidng
CVSVCI1-1bd sung 5 % (dich gidng c6 mat o vi khudn 107 CFU/ml), diéu kién 0 c6
d6 4m 50 - 60%, & nhiét d6 (30 - 45°C) so v6i ddi ching (ddm manh xir Iy v6i nuéc).
Viéc lam gidm ham lugng nhua céy trén ddm manh khi U chiung Brevibacillus agri
CVSVC1-1 thuin khiét v& mit sinh hoc dua ra khd nang Ung dung ching vi khudn
chiu nhiét Brevibacillus agri CVSVCI1-1 trong tién xtr 1y nguyén liéu dim manh tai
céc nha may gidy, & phan hity nhua cdy, giam lugng hoa chét xt 1y nhwa, ting higu

qua st dung thiét bi trong qua trinh san xudt gidy tir nguyén lidu gd ctmg Keo.
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YEU CAU BAO HO

1. Ching vi khuén chiu nhiét Brevibacillus agri CVSVC1-1 thuan khiét vé mat sinh
hoc, dugc phan 1ap trén miu vo cdy trong long dbng G vo cdy co nhiét do 45- 55°C, tai
nha may Giéy Bai Béng, Phu Ninh, Pha Tho, Viét Nam, c6 céc déc tinh sau:

- C6 kha nang sinh téng hop enzym sterol esteraza khoang 4592 U/L va laccaza
khoang 0,62 U/L sau 72 gi¢ nudi ciy trén moi trudong khoang Czapek b6 sung 0,5%
glucoza, 0,2% pepton va 0,5% nhua cy ti g6 Keo;

- C6 kha ning sinh trudng va lam gidm nhya cdy trong dim manh gd Keo, Bach dan,
nguyén liéu dim manh gb Keo va Bach dan sau 21 ngay 0 véi ching vi khuin nay c6
ham lugng nhya giam khoang 50 %, diéu kién 0 ddm manh véi ching: do am 50 -
60%, nhiét 4o 30-45°C; va

- Ching vi khuan chiu nhiét Brevibacillus agri CVSVCI-1 ¢6 trinh tw gen 16S
rARN véi kich thuéc 1337 bp nhu néu trong SEQ ID NO:1 va duoc ding ky trén
Genbank v&i ma sé MT534040.
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Hinh 1. Hinh théi ctia vi khudn CVSVC1-1 duéi kinh hién vi dién t& (50.000 x).

S s g g

IMS-NKL 5.0kV 4.6mm x50.0k SE®4) ' 1.00um
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Hinh 2. Trinh ty gen 16S rRNA cua ching Brevibacillus agri CVSVCI-1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321

ggcccecceccect
cccattttta
ctagttgggg
ggccannctg
ccacaatgga
taaagttctg
cctgacgaga
gcgttgtccg
aagcccgggg
aagcggtatt
aggcggcttt
tagataccct
cctcagtgcce
aactcaaagg
aacgcgaaga
cttcggggca
ggttaagtcc
ctagagagac
ccttatgacc
agaggacgcc
atgaagtcgg
cttgtacaca
cgcaaggagc

ttcagggggg
aaaanaaaaa

ggtaacggcc
ggactgagac
cgaaagtctg
ttgtcaggga
aagccacggc
gatttattgg
ctcaaccccg
ccacgtgtag
ctggtctgta
ggtagtccac
gcagctaacg
aattgacggg
accttaccag
gcggtgacag
cgcaacgagc
tgccgtcgac
tgggctacac
aatctcttaa
aatcgctagt
ccgcccgtca
cagccgce

aaaactaggg
aggcttttcc
taccaagggg
ccggcccaga
atggagcaac
cgaacacgta
taactacgtg
gcgtaaagcg
gttcgcatcg
cggtgaaatg
actgacgctg
gccgtaaacg
caataagcac
ggcccgcaca
gtcttgacat
gtggtgcatg
gcaaccctta
aagacggagg
acgtgctaca
aaccaatctc
aatcgcggat
caccacggga
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aaattttgtt
cttccctggg
acgatgggta
ttcctacggg
gccgcgtgaa
ccgttcgaac
ccagcagccg
cgcgcaggceg
gaaactgtgt
cgtagagatg
aggcgcgaaa
atgagtgcta
tccgectggg
agcggtggag
cccgctgacc
gttgtcgtca
tctttagttg
aaggcgggga
atggttggta
agttcggatt
cagcatgccg
gtttgcaaca

natccggaag
naatggcctg
gccgacctga
aggcagcagt
cgatgaaggt
agggcggtac
cggtaatacg
gctatgtaag
agcttgagtg
tggaggaaca
gcgtggggag
ggtgttgggg
gagtacgctc
catgtggttt
gctctggaga
gctcgtgtcg
ccagcattca
tgacgtcaaa
caacgggatg
gtaggctgca
cggtgaatac
cccgaagtceg

gtttttggat
ggggccttag
gagggtgacc
agggaatttt
cttcggattg
cttgacggta
taggtggcaa
tctggtgtta
cagaagagga
ccagtggcga
caaacaggat
gtttcaatac
gcaagagtga
aattcgaagc
cagagcttcc
tgagatgttg
gttgggcact
tcatcatgcc
ctacctcgcg
actcgcctac
gttccecgggce
gtgaggtaac
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DANH MUC TRINH TU

<110> Vién Cong nghiép Gidy va Xenluyld, By Cong Thuong

<120> Chéng vi khuan chiu nhiét Brevibacillus agri CVSVC1-1 thuan khiét vé mit

sinh hoc
<160> 1

<210>1

<211> 1337
<212> ADN
<213> Brevibacillus agri

<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

ggccccccect
cccattttta
ctagttgggg
ggccannctg
ccacaatgga
taaagttctg
cctgacgaga
gcgttgtcecg
aagcccgggg
aagcggtatt
aggcggcttt
tagataccct
cctcagtgcc
aactcaaagg
aacgcgaaga
cttcggggca
ggttaagtcc
ctagagagac
ccttatgacc
agaggacgcc
atgaagtcgg
cttgtacaca
cgcaaggagc

ttcagggggg
aaaanaaaaa

ggtaacggcc
ggactgagac
cgaaagtctg
ttgtcaggga
aagccacggce
gatttattgg
ctcaaccccg
ccacgtgtag
ctggtctgta
ggtagtccac
gcagctaacg
aattgacggg
accttaccag
gcggtgacag
cgcaacgagc
tgccgtcgac
tgggctacac
aatctcttaa
aatcgctagt
ccgcccgtcea
cagccgce

aaaactaggg
aggcttttcc
taccaagggg
ccggcccaga
atggagcaac
cgaacacgta
taactacgtg
gcgtaaagcg
gttcgcatcg
cggtgaaatg
actgacgctg
gccgtaaacg
caataagcac
ggcccgcaca
gtcttgacat
gtggtgcatg
gcaaccctta
aagacggagg
acgtgctaca
aaccaatctc
aatcgcggat
caccacggga
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aaattttgtt
cttccctggg
acgatgggta
ttcctacggg
gccgcgtgaa
ccgttcgaac
ccagcagccg
cgcgcaggcg
gaaactgtgt
cgtagagatg
aggcgcgaaa
atgagtgcta
tccgectggg
agcggtggag
cccgctgacce
gttgtcgtca
tctttagttg
aaggcgggga
atggttggta
agttcggatt
cagcatgccg
gtttgcaaca

natccggaag
naatggcctg
gccgacctga
aggcagcagt
cgatgaaggt
agggcggtac
cggtaatacg
gctatgtaag
agcttgagtg
tggaggaaca
gcgtggggag
ggtgttgggg
gagtacgctc
catgtggttt
gctctggaga
gctcgtgteg
ccagcattca
tgacgtcaaa
caacgggatg
gtaggctgca
cggtgaatac
cccgaagtcg

gtttttggat

ggggccttag
gagggtgacc
agggaatttt
cttcggattg
cttgacggta
taggtggcaa
tctggtgtta
cagaagagga
ccagtggcga
caaacaggat
gtttcaatac
gcaagagtga
aattcgaagc
cagagcttcc
tgagatgttg
gttgggcact
tcatcatgcc
ctacctcgceg
actcgcctac
gttccecggge
gtgaggtaac

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

1020
1080
1140
1200
1260
1320
1337





