(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

aor e eneroe o 0 LI
CUC SO HU'U TRi TUE
1-0024929
(51  CI12N 1/20 (13) B
(21) 1-2016-04712 (22) 01/12/2016
(45) 25/08/2020 389 (43) 25/06/2018 363A

(73) Vién Cong nghé sinh hoc, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam (VN)
18 Hoang Quéc Viét, quan Cau Gidy, thanh phd Ha Noi

(72) Phan Thi Hong Thao (VN); Nguyén Van Hiéu (VN); Nguyén Thi Hong Lién (VN);
Nguyén My Hang (VN); Pham Thi Van Anh (VN); Pham Kim Anh (VN).

(54) CHUNG XA KHUAN NOI SINH STREPTOMYCES SP. TQR8-1 THUAN KHIET
VE MAT SINH HQC CO KHA NANG SINH TONG HQP IAA NGOAI BAO

(57) Séng ché dé cap den chung xa khuan noi sinh Streptomyces sp. TQRS-1 thuan khlet
vé mit sinh hoc sinh tong hop IAA ngoai bao. Ching xa khuin dugc phan lap tur 1é cay
cam Ham Yén-Tuyén Quang dac san cua Vi¢t Nam, dugc nghién ctru dac diém hinh thai,
sinh hoc, phan tich trinh tu gen 16S rADN va nghién ciru sinh tong hop IAA dat 211 mg/L
trén mo1 truong thich hop AH4 (glucoza: 10; bot dau nanh: 10; NaCl: 5; CaCOs: 1;
tryptophan: 5; pH 7,0) va nhiét 46 nuéi 37°C, lic 150 vong/phit.
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Linh vue k§ thuit dwoe dé cap

Sang ché thudc linh vuc cong nghé sinh hoc. Cu thé, sang ché dé cap dén chung
xa khuan ndi sinh Streptomyces sp. TQR8-1 thuan khiét v& mit sinh hoc sinh téng hop
IAA ngoai bao, thu nhin trén cay c6 mui & mién Bic Viét Nam va khao sat moi
truong, didu kién sinh tong hop IAA ciia xa khudn ndi sinh TQRS-1, nhim tmg dung
trong thu nhan hoat chit IAA g dung trong kich thich ting truéng thuc vat.
Tinh trang k§ thuit ciia sang ché

Cay c6 mui la tén goi chung cua nhém cdy cam, chanh, quyt, budi, v.v., cing ho
Rutaceae. Cay an trai c6 mui duoc trong & hon 100 qudc gia. Pay 1a loai qua c6 tAm
quan trong hang dau thé gidi, véi san luong nam 2009 dat hon 120 triéu tin, trong d6
cam chiém 54% (Sarma et al., 2011; Snoussi et al., 2012). Tuy nhién, viéc tré)ng cay
c6 mui phai d6i mat v6i mot sd van dé 1a cdy ting trudng cham, con trung, sau bénh,
céc nguy co khac gay tn that trudc va sau thu hoach, mia cung cdp va thoi gian bao
quan ngin (Sarma ef al., 2011). Chinh vi vy, hién nay nhiéu nuéc trén thé giéi da tién
hanh nhiéu huéng nghién ciru dé ting ning sut va chit lugng ciy va qua c6 mui
(Sarma et al., 2011; Kandpal et al., 2012; Shutsrirung et al., 2013; Snoussi et al.,
2012). Trong cac hudng nghién ctru do, nghién ctru va st dung vi sinh vét ndi sinh,
trong d6 c¢6 xa khudn noi sinh, trén ho cdy c6 mui va céc loai cdy trong khac dang
duoc quan tdm do uu thé cua xa khudn ndi sinh trong canh tranh dinh dudng va noi cu
tri so vOi cac vi sinh vat khac cta ché phém sinh hoc théng thuong. Hon nita, xa
khun ndi sinh c6 vai trd quan trong trong su phat trién ctia cdy chu, do ching c6 thé
anh huong dén sinh trudng clia ciy bing con dudng ddng héa cac chit dinh dudng (vi
du, su twong hd vé thu nhén c4c vi lugng nhu Fe hoic Mo hoa tan trong dét (Tokala et
al., 2002), ¢ dinh nito tu do (Conn and Franco, 2004; Coombs et al., 2003; Tian et
al., 2004, Kandpal et al., 2012) hodc san xuit cic chat chuyén héa thir cap (kich thich
sinh truéng cla ciy chil bang cach sinh ra cic phytohormon), gitip cdy cha han ché
bénh béng cach chung sinh ra cac chat khéng khuén (Kumar et al., 2011; Janso et al.,
2010; Taechowisan et al., 2014; Kafur, Khan, 2011), cac enzym phan hty thanh té bao
ctia ndm bénh (Shimizu, 2011). Ching thuc su 1a cic tmg cl vién cho twong lai trong
nghién ctru kiém so4t sinh hoc néng nghiép va thic ddy ting trudng thuc vat.

Trong nudc, tinh hinh san xuét cdy c6 mui trong mdt s6 ndm gin d4y dang din
bi thu hep do dich bénh (bénh vang 14 do vi khuén, bénh virut va twong tu virut, v.v.),



24929

thoai héa giéng va dét, khién san luong va chit lwong qua bi giam sat. Cac gidng dic
san & mién Bic dang bi bénh 1am suy thodi nhu cam sanh va quyt chum Ha Giang,
budi Poan Hing (Phu Tho), cam B Ha (Bic Giang), cam Canh va budi Dién (Ha
Noi), quyt huong Ly Nhan (Ha Nam) v.v., dAn dén giam ning suét, chét luong va dién
tich tréng bi thu hep. Trong khi d6, viéc phat trién dién tich tréng méi gip khong it
kho khan. Ngoai nguyén nhan dich bénh, chét lugng dat trong cta nhidu ving ciy c6
mui dic san da suy gidm, dinh dudng can kiét nhung khong c6 bién phap cham séc,
phuc hdi dit phii hgp nén nén cay sinh truéng va phat trién kém, ning suit va chét
lugng qua déu sut giam manh. Hién nay, hdu hét cac ho gia dinh trdng cay c6 mui diic
san & mién Bic Viét Nam van 4p dung bién phap trdng va chim séc theo kinh nghiém,
mdt sb noi qué lam dung hoa chét ndng nghiép. bé phéat trién va nang cao chét luong,
gi4 tri san phim cdy c6 mui dic san trong nudc, ngoai cac chinh sach hd tro vé& dau tu,
nhén giéng cdy c6 mui sach bénh, cin c¢6 cac bién phap bao vé cay phat trién t6t tir
bén trong, 6n dinh va lau dai, han ché sir dung cic hoa chit nong nghiép gdy anh
hudéng x4u cho san xuit, moi truong va chit lugng dét.

Vi sinh vt ndi sinh (endophyte) 1a cdc ching vi sinh vat cu trii trong md thyc
vat song (14, canh, &) cta nhiéu loai cdy trong nong nghiép va céc ciy than gd
(Kandpall et al., 2012). Theo dinh nghia dugc thira nhan rong rai nhét cia Bacon va
White (2000) thi “céc thé néi sinh (endophytes) 12 nhimng vi sinh vét sinh trudng & céac
mo sdng bén trong thuc vat, ma khong giy ra hiéu tmg x4u rd rang va truc tiép nao
cho cay”. Theo Bacon va While (2000) thi dinh nghia nay ham chira mét y nghia rat
quan trong: vi ban chit khéng gy tridu chimg bénh cho ciy nén viéc cac thé ndi sinh
chiém ctt md thyc vat da khién ching ta nghi d&n mébi quan hé hd sinh (mutualistic)
giita thé noi sinh va cdy chi cta ching. Theo Kandpall va cong su (2012), trong s6
gan 300.000 loai thuc vat ton tai trén trai d4t thi mdi loai cdy 13 cdy chil cho mot hodc
nhiéu loai vi sinh vat noi sinh. Chiing khong nhimg khong giy bénh cho cdy chi ma
con ¢6 kha ning thuc diy su phat trién ciia ciy bing cach san xuét cc chat kich thich
tang trudng va bao vé thuc vat. Do do, vi sinh vat ndi sinh dugce coi la nguén gen quy
dé san xuét cac san phdm tu nhién sir dung trong y hoc, néng nghiép va céng nghiép,
c6 hiéu qua cao, doc tinh thip va than thién véi méi trudng. Nhidu cdy c6 y nghia kinh
t€ quan trong c6 chira cac thé noi sinh gitip cy ting trudng, chéng chiu cic stress bén
ngoai nhu khd han, ddng thoi cling nhu gitip ciy chéng lai con tring, ndm bénh, v.v.,
(Bacon, While, 2000).

Khi d& 6n dinh trong cdy, vi sinh vat ndi sinh co6 thé tac dong tich cuc dén su
sinh trudng va phat trién ciia cdy mot cach truc tiép (kich thich sinh truéng) hodc



24929

thong qua kiém soat bénh dich. Vi sinh vét ndi sinh truc tiép kich thich sinh truong
nhd cung cip dinh dudng cho cdy, hay sinh tong hop hoic diéu hoa cic
phytohormone, dic biét 1a IAA. Nhiéu chung vi sinh vat ndi sinh sinh téng hop IAA
(indole-3- acetic acid ddng thoi cling c6 kha niang giam lugng ethylene trong cAy...
Kha nang kiém soat bénh dich cta vi sinh vat ndi sinh dua trén mét sb co ché nhu dbi
khang (antibiosis), canh tranh vé dinh dudng va noi cu trt, va kich thich tinh chdng
chiu hé théng cta ciy chi. Theo mdt sb tac gia (Shutsrirung et al., 2013; Ghodhbane-
Gtari et al., 2010; Nimnoi ef al., 2010), twong tu cac loai vi sinh vét khac, sy sinh ra
hormone thuc vt nhu IAA & xa khuén néi sinh 14 mdt trong nhitng co ché dé kich
thich su ting trudng ca cdy chu, ting trong lugng khd ctia 14, r& va chiéu dai r& khién
cho cay phat trién khoe manh hon. Méi lién hé gitra xa khuan ndi sinh véi cdy chi va
viéc san sinh ra cac san phém tu nhién c6 hoat tinh sinh hoc tao ra co hdi tim ra céc
loai ché phém d3c hiéu c6 tiém nang Umg dung trong bao vé thuc vat va kiém soat ndm
bénh.

& Viét Nam, céc nghién ciru v& vi sinh vat ndi sinh méi chi dimg lai & mét sb
ndm va vi khun ndi sinh, ndm ndi sinh va xa khuén ndi sinh trén cac ddi tuong cay
thong do, ciy cao su, cdy qué, cay duoc lidu, ciy clic xuyén chi, ciy khém (Nguyén
S§¥ Giao,1971; Lé Thi Xuén, Lé Mai Huong, 1997; Lé Mai Huong va cong su, 2005;
Cao Ngoc Diép va Phan Thi Nhi; 2011; Luong Thi H6ng Hiép va Cao Ngoc Diép,
2011; Nguyén Van Minh va cong sy, 2014). Tuy nhién cac nghién ciru v& xa khuin
trén cdy c6 mui (cam Ham Yén -Tuyén Quang, Cam Cao Phong-Hoa Binh; budi Dién
Ha Nbi) cho sinh tdng hop IAA nhidm tmg dung cho kich thich ting truéng thuc vt
trén ciy c6 mui la chua c6 ngoai cac nghién ctru cia nhém chung to6i.

Trén thé gioi va Viét Nam chua c6 cong bb nao vé xa khuén ni sinh trén cdy c6
mui & Viét Nam sinh tng hop chét kich thich ting trudng thuc vat IAA dat 211 mg/L.
Ban chét ky thuit ciia sing ché

Sang ché d& xuét ching xa khudn noi sinh Streptomyces sp TQR8-1 c6 kha
ning sinh tong hop indole-3- acetic acid (IAA) ngoai bao. Cu thé, sang ché dé cap dén
chung xa khuén ndi sinh Streptomyces sp TQR8-1 phan l4p trén mé ré clia cAy cam
Ham Yén-Tuyén Quang c6 kha nang sinh tdng hop IAA ngoai bao dat 211 mg/L. Viéc
phan 14p va xac dinh ching do Phong Vi sinh vt d4t-Vién Cong nghé sinh hoc-Vién
Han 14m Khoa hoc va Cong nghé Viét Nam tién hanh.

Mo ta van tat cac hinh vé

Hinh 1. Anh chup SEM cua chudi sinh bao tir va bao tir ctia xa khudn néi sinh
Streptomyces sp. TQR8-1.
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Hinh 2. Trinh ty gen doan bao thi 16S rADN cua ching xa khudn ndi sinh
Streptomyces sp. TQR8-1 thuan khiét vé mit sinh hoc.

Hinh 3. Hinh anh chay HPLC ciia miu IAA chuin (a) va JAA thu nhan tir
Streptomyces sp. TQR8-1 thudn khiét v& mit sinh hoc (b).

MBO ta chi tiét sang ché

Trong pham vi clia sang ché, ching xa khuan ndi sinh Streptomyces sp. TQR8-1
s& duoc boc 10 rd rang ¢ day thong qua cac phuong an thuc hién sdng ché.

Sang ché @ cap dén ching xa khuin noi sinh Streptomyces sp. TQRS-1 sinh
téng hop IAA ngoai bao. Ching Streptomyces sp. TQR8-1 duoc phan 1ap tir m6 1€ clia
cay cam Ham Yén-Tuyén Quang, dugc md ta va dinh danh béi Phong Vi sinh vt dét-
Vién Céng nghé sinh hoc-Vién Han 1dm Khoa hoc va Cong nghé Viét Nam.

Chung Streptomyces sp. TQR8-1 duoc phan 14p tir md ré nhu sau: Mau thyc vt
(&, canh va 13) thu thap tir cAy cam Ham Yén Tuyén Quang duoc rira dudi voi nudce
sach trong 30 phut dam bao loai bo toan bd phén d4t va bui bin bam trén mAu thuc vat
thu duge. Sau d6, cac mau thuc vat duoc cit thanh cac mau c6 kich thude (1a: 1 x 1
cm), mAu canh va r& dai lem. Cac miu ndy dugc lic va ngdm ngdp trong 1% natri
hypoclorit (NaOCI) trong 1 phut, tiép dén 1a trong 70% etanol, 5 phut. Mu sau xu ly
duge rira lai trong dung dich 20% Tween 80 trong 5 phit. Cudi cling dugc rira vo
trung v6i nude cit vo tring 4 dén 5 14n. MAu sau khi di dugc khir tring bé mit dwoc
gid trong c¢bi vo tring va bd sung mot lugng nuéc nhé. Toan b phin d3 gia va nudc
dugc chuyén vao va gat trén dia c¢6 chira moi trudong thach axit humic vitamin vo
tring. Chil y mdi truong trén dia da dugc bd sung nistatin va axit nalidixic c6 ndng d6
100 mg/L va 10 mg/L twong ung. Cac dia nay duoc i & 30°C trong 2 thang va phén
lap xa khuén xuét hién. Cac ching xa khudn tach va phéan 1ap duoc danh sb va kiém
tra kha ning sinh IAA trén méi truong ISP2 long. Chiing TQRS-1 thu nhan tir 1€ cay
cam Ham Yén- Tuyén Quang sb 8, budc d4u sinh tong hop TAA dat 20ug/ml duoc lua
chon phén loai dua trén dac diém hinh thai va trinh tu gen 16S rADN dua trén cip mdi
27F (5'-TAACACATGCAAGTCGAACG-3") va 1492R (5'-
GG(C/T)TACCTTGTTACGACTT-3") theo chu trinh nhiét: 94°C trong 5 phit, 30 chu
trinh (94°C trong 60 gidy, 60°C trong 60 gidy, 72°C trong 90 gidy), 72°C trong 10
phut, giir mau & 4°C. Tac gia tién hanh, nghién ctru dic diém sinh hoc cua xa khuin
TQRS-1 va t6i vu héa méi truong sinh tdng hop IAA, lua chon mdi trudng sinh tong
hop IAA ngoai bao cao nhat va cé hiéu qua nhit. Hién tai, ching Streptomyces sp.
TQRS8-1 nay dang dugc luu gitt tai Phong Vi sinh vt d4t, Vién Cong nghé sinh hoc.
Chung xa khuén Streptomyces sp. TQR8-1 1a chung xa khun duoc xép vao nhém
vang xam nhat, chudi bao tir dang sodn chtra dudi 30 bao tir dang nhin trén mot chudi,
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kich thuéc bao tit 5-10 nm. Trén mdi trudng thach, khuan lac Streptomyces sp. TQRS-
1 ¢6 kich thu6c 1-2 mm, dang bot, kho va voi.; trong moi truong 16ng tao thanh cac
pillet c6 kich thuéc duéi 1,5 mm. Theo sang ché ching Streptomyces sp. TQRS-1
khac biét & chd, 1a ching xa khuan noi sinh phan lap trén cdy cam Ham Yén-Tuyén
Quang, c6 kha ning sinh téng hop IAA dat 211 mg/L trén moi trudng va diéu kién
thich hop 14 moi truong AH4 (glucoza:10; bot dau nanh: 10; NaCl: 5; CaCO3: 1;
tryptophan: 5) va pH 7,0 va nhiét d6 nudi 37°C.
Vi du thwe hién sing ché
Céc vi du dudi day chi nhdm minh hoa céc phuong 4n thuc hién sang ché ma

khong 1am han ché pham vi yéu cdu bao ho ctia sang ché.

Vi du 1: Phan lép xa khudn néi sinh va chup anh SEM bao tit chiing xa khuén
ndi sinh Streptomyces sp. TQR8-1

M?au r& cdy cam Ham Yén-Tuyén Quang, 7 tudi thu tai hai thon Déo Ang, xa
Binh Xa, huyén Ham Yén va thon Hbc Trai, TP Tuyén Quang.

+ Phan 1ap xa khuén n6i sinh TQRS-1:

MAu thuc vat r& thu thap tir cAy cam Ham Yén Tuyén Quang sé 8 dugc rira dudi
voi nudce sach trong 30 phut ddm bao loai bo toan bd phan dat va bui bin bam trén
mau thuc vat thu dugc. Sau d6, miu thuc vat dugc cat thanh cac mau cé kich thuée
dai lem. MAu r8 nay dugc lic va ngdm ngap trong 1% sodium hypochlorit (NaOCI)
trong 1 phut, tiép dén 14 trong 70% etanol, 5 phut. Miu tiép tuc dwoc xtr 1y lai trong
dung dich 20% Tween 80 trong 5 phut. Cubi cing dugce rira v6 tring véi nude cat vo
tring 4 dén 5 1an. MAu sau khi da dugc khir tring bé mit duoc gid trong cbi v6 tring
va bd sung mot lugng nude vo trung nho, 500 pl. Toan bd phin di gid va nudc duge
dua 1én va gat trén dia c¢é chira méi truong thach axit humic vitamin vo triung. Cha y
moi truong trén dia da dugc bd sung nistatin va axit nalidixic c6 ndng d6 100 mg/L va
10 mg/L tuwong tng. Céac dia ndy dugc u ¢ 30°C trong 2 thang va phan Iap xa khuin
xuét hién. Thu duge xa khuin TQRS-1.

+ Kiém tra dic diém sinh hoc theo khéa phan loai ISP va Bergey, chup kinh hién
vi dién tr quét SEM. Xa khuén Streptomyces sp. TQR8-1 la chung xa khudn duoc xép
vao nhém vang xam nhat, chudi bao tir dang soén chira dudi 30 bao tir dang nhén trén
mdt chudi, kich thudc bao tir 5-10 nm. Trén mdi trudng thach, khuén lac Streptomyces
sp. TQR8-1 ¢6 kich thudc 1-2 mm, dang bdt, kho va voi.; trong moi trudong long tao
thanh cac pillet c6 kich thudc duéi 1,5 mm. Két qua dugc thé hién trén hinh 1.

+ Xéc dinh trinh ty gen ching xa khuan ndi sinh TQRS-1:

DNA tdng sé ciia ching TQR8-1 dugc tach chiét theo kit tach chiét DNA tong sb
(NucleoSpin® Tissue extraction kit, Macherey-Nagel, Germany) theo hudng din cua
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nha san xuit. Gen ma hoa 16S rRNA cila chiing xa khuin dwoc khuéch dai bang phan
tmg PCR tr DNA téng s st dung 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, gitt miu & 4°C. San phim cta phan tmg PCR duoc phén tich trén may doc trinh
tu ABI PRISM 3100 Avant Genetic Analyzer, xir Iy bing phin mém SeqAssem
version 01/2005 va Sequencher version 4.0.5. Gen 16S rADN cua ching xa khuan
ndi sinh TQRS-1 c6 d6 twong ddng cao (99%) voi cic gen twong tmg cta mot sd xa
khuan thudc chi Streptomyces: Dua trén dic diém sinh hoc va phan tich trinh trr gen
16S rADN, chung xa khudn n6i sinh TQRS-1 c6 dic diém rat gan giii va c6 do tuong
ddng cao voi cac lodi thudc chi Streptomyces va dugc dit tén la Streptomyces sp.
TQRS-1.
Trinh tu gen doan bao tha 16S rADN cuta chung Streptomyces sp TQR8-1 thuan
khiét vé mit sinh hoc dugc thé hién trén hinh 2 va SED ID NO: 1.
Vi du 2: Xac dinh kha ning sinh tong hop IAA

+ Chuing Streptomyces sp. TQR8-1 thuan khiét vé& mit sinh hoc dugc nudi trén moi
truong ISP2 16ng sau 5 ngay, ly tim thu dich ndi va kiém tra ham lugng TAA sinh ra
bing phuong phéap do quang véi thube thir Salkowski, dat 20 pg/ml. Khi nghién ctru
thay dbi pH (tir 5 dén 9), nhiét d6 nuéi (24, 33, 37 va 40°C) va ndng do tryptophan bd
sung (0 dén 7 g/L) va kéo dai thoi gian 1én men tir 1 dén 14 ngay. Sau d6 hat ly tam
(13000 vong/phut) thu dich ndi va kiém tra IAA. Ching xa khuén trinh bay c6 kha
nang sinh tdng hop IAA dat 211 mg/L trén moi truong va didu kién thich hop 1a moi
truong AH4 (glucoza:10; bt ddu nanh: 10; NaCl: 5; CaCO3: 1; tryptophan: 5) va pH
7,0 va nhiét d6 nudi 37°C, lic 150 vong/phut. Dich IAA dugc kiém tra bing phuong
phap HPLC dat ham luong 54 mg/L va TLC véi chat IAA chun.

Két qua chay HPLC chit IAA nhan dugc thé hién trén hinh 3.

Hi€u qua dat dwgc clia sdng ché

Ching xa khuén néi sinh Streptomyces sp. TQR8-1 thuan khiét v& mat sinh hoc
theo sang ché duoc phan lap tir 1é cdy cam Ham Yén-Tuyén Quang, Viét Nam c6 kha
ning tong hop IAA ngoai bao dat 211 mg/L. Viéc tach chiét d& dang va IAA cao thu
duoc ¢6 hoat tinh cao c6 thé img dung trong nong nghiép va cong nghiép. Trong ndng
nghi€p, ching xa khudn Streptomyces sp. TQR8-1 thuan khiét vé mit sinh hoc sinh
tdng hop IAA va IAA c6 thé bb sung vao trong nhan gibng cy trong bau giéng, giam
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hom canh, v.v., 1am ting qua trinh phat trién r&, mam chdi cho cdy con. Trong céng
nghiép, san xudt IAA tao thanh san pham thuong mai ban ra thi truong.
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YEU CAU BAO HO

1. Chung xa khuan ndi sinh Streptomyces sp. TQR8-1 thuan khiét v& mat sinh hoc c6
kha néng sinh téng hop TAA ngoai bao, khac biét & chd,ching nay 1 xa khuin ndi
sinh dugc phén 1ap tu & cdy cam Ham Yén-Tuyén Quang & Viét Nam, c6 trinh tur
doan 16S rADN la SEQ ID NO:1, va c6 kha ning sinh téng hop IAA dat 211 mg/L
trén moi trudng thich hop AH4 ¢6 thanh phan (mg/1) 13 glucoza: 10; bdt dau nanh: 10;
NaCl: 5; CaCOs: 1; tryptophan: 5; do pH = 7,0; va nhiét d6 nu6i 37°C, lic 150
vong/phut.
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Hinh 1

IMS-NKL 5.0kV 5.3mm x5.00k

-10-
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Hinh 2.

GATGAACCACATTCGGTGGGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTG
CCCTGCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATACCAGTTTCGCAG
GCATCTGTGATTCTGGAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTG
TTGGTGAGGTAACGGCTCACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGG
CCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTG
CACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTG
TAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGL
TAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTG
GGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGTCGGTTGTGAAAGCCCGGGGCTTAACCC
CGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGATCGGAATTCCTGGT
GTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGG
CCAATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTA
GTCCACGCCGTAAACGGTGGGCACTAGGTGTGGGCGACATTCCACGTCGTCCGTGCCGC
AACTAACGCATTAAGTGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCACAGGA
ATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGA
ACCTTACCAAGGCTTGACATACACCGGAAAGCATTAGAGATAGTGCCCCCATGGTGGTC
GGTGTACAGGTGGTCCATGGCGGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCC
CGCAACGAGCGCAACCCTTGTCCCGTGTCGCCAGCAGGCCTTTGTGGTGATGGGGACTC
ACGGGAGACCGCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTCAAGTCATCATGCC
CCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAATGAGCTGCGATACCGT
GAGGTGGAGCGAATCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACC
CCATGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAATACGTTCCC
GGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCG
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Streptomyces sp.
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Vién Céng nghé sinh hoc - Vién Khoa hoc va Céng nghé Viét Nam
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CHUNG XA KHUAN NOI SINH STREPTOMYCES SP. TQR8-1 THUAN KHIET VE MAT SINH HOC
cO KHA NANG SINH TONG HQP IAA NGOAI BAO
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