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ANH HUONG CUA MQT SO YEU TO PEN HIEU QUA
CHUYEN GEN CodA VAO GIONG PAU TUONG DT22
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TOM TAT
béu tuong la loai cay trong nhay cam védi cac stress phi sinh hoc va dugc coi 1a cay chdng chiu
kém véi cac yéu té bat loi tir moi truong. Ung dung k¥ thudt chuyén gen dé nang cao kha nang
chbng chiu céc stress phi sinh hoc & dau tuong dang dugc quan tdm nghién ctru. Hiéu qua chuyén
gen ¢ déu tuong khong nhimg phu thude vao kiéu gen cua giong ma con chiu anh hudng cua cac
yéu t6 nhu thao tac gy ton thuong, nong d6 vi khuan, chat chon loc, cht kich thich sinh truong...
Trong nghién ctru nay, mot so yeu t6 anh huong dén hiéu qua chuyén gen CodA vao gidng dau
trong DT22 di duge khao sat. Két qua cho thiy str dung phosphinothricin (ppt) 3 mg/l ¢ giai doan
cam Ung tao chdi trong méi trudng SIM va ppt 1,5 mg/l & giai doan kéo dai chdi trong mdi trudng
SEM cho hiéu qua chon loc cao nhét. Dich khuan c6 gia tri ODgso= 0,6 v6i thoi gian u khuén 30
phat, ddng nudi cay 3 ngay trong tbi va diét khuan bang cefotaxime 500 mg/I thich hop cho cam
g tao chdi va kéo dai choi trén méi truong chon loc.
T khéa: Codd; giong diu twong BT22; hiéu qud chuyén gen; nhdn t6 dnh huwong;
phosphinothricin
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THE INFLUENCE OF SOME FACTORS ON THE EFFICIENCY OF
CodA GENE TRANSFORMATION INTO THE DT22 SOYBEAN VARIETY
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ABSTRACT

Soybean is a sensitive crop to abiotic stresses and is considered a poor tolerant plant to the adverse
environmental factors. The application of gene transfer to improve tolerance to abiotic stresses in
soybeans is being researched concerned. The efficiency of genetic transformation in soybeans not
only depends on the genotype of each variety but is also influenced by factors such as damage
manipulation, bacterial concentration, selective substances, growth stimulants... In this study, some
factors affecting the efficiency of CodA gene transfer into the soybean variety DT22 were
investigated. The results showed that using 3.0 mg/l phosphinothricin (ppt) in the SIM medium at
the shoot induction phase and 1.5 mg/ | ppt in the SEM medium at the shoot elongation phase gave
the highest selective efficiency. Bacterial solution with OD650 =0.6 with an incubation time of 30
minutes, co-culture for 3 days in the dark, and bactericidal with cefotaxime 500 mg/l is suitable for
shoot induction and shoot elongation on selective medium.
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1. Mé dau

Dau tuong 1a loai cdy trong nhay cam véi cac
stress phi sinh hoc va dugc xép vao nhom ciy
chéng chiu kém céc yéu té bat loi cia moi
tru’ong, do vay viéc ting cudng kha nang
chong chiu céc stress cua cdy dau twong trong
bbi canh bién ddi khi hdu hién nay 1a vin dé
rit dugc quan tdm. Coéng nghé gen di mo ra
mot giai doan mdi trong linh vuc phat trién
néng nghiép, cho phép tao ra cac ciy trong
chuyén gen mang dac tinh moi, co dinh
hudng va rat ngan thoi gian chon tao gidéng.

Bién d6i khi hau giy ra nhitng tac dong bat
loi nhu khé han, nhiém man, nhiét do cuc
doan va thu(rng lam mét cin bang vé 4p sut
thim thau gdy anh huong nghiém trong dén
nang sudt va chat lugng cua nhiéu loai cay
trong. Trong diéu kién kho han, man, lanh,
thuc vat c6 xu hudng ting cuong téng hop,
tich luj cac chit chuyén hod nhu cac loai
dudng tan, amino acid dé ting cuong ap sudt
tham thau cho té bao. Gan day, mot s6 nghién
ctru cho thiy glycine betaine 1a chat dong vai
trd quan trong trong qué trinh diéu chinh ap
sudt thim thau nodi bao khi thuc vat séng
trong cac diéu kién bat loi. Mot s6 cdy trong
chuyén gen ma hoa cho cac enzyme lién quan
dén con duong sinh tong hop glycine betaine
cho thiy kha ning chdng chiu tét voi didu
kién bat loi cua moi truong nhu lanh, nong,
han va man [1]-[4]. Trong s6 d6, gen CodA
dugc phén 1ap tir vi khuan A. globiformis, ma
hoa sinh tong hop enzyme choline oxidase
(COD) dugc biét dén nhu mot gen tiém ning
trong viéc tao ra cdy chuyén gen c6 kha ning
chbng chiu cac diéu kién bat loi cta ngoai
canh [1], [3]. Hién nay, nhiéu quy trinh
chuyén gen di duogc ap dung dbi voi cay dau
tuong, nhung phd bién 1a bién nap gen bang
lay nhiém A. tumefaciens tai t6 hop qua nach
1a mam. Tuy nhién, phuong phap nay van con
mot sb han ché can duogc khic phuc nhu thao
tac tao ton thuong can c6 do chinh xac cao,
noéng d6 vi khuan sir dung cho bién nap can
tdi wu theo tirng ching, néng dd chit chon loc
sir dung cho chon loc cdy chuyén gen. Ngoai
ra, hiéu qua chuyen gen con phu thudc vao
kiéu gen clia timg gidng dau twong va dén nay

& Viét Nam da c6 mot so nghién ctru chuyén
gen vao cac giong dau twong DT84, DT2008
trong muc dich lam tang tich lily proline va
isoflavone va hiéu suit chuyén gen khac nhau
giita cac gidng [5], [6]. Chinh vi vy nghién
ctru chon diéu kién chuyén gen thich hop voi
kiéu gen ctua mdi gidng dwoc chu ¥ va quan
tAm boi cac nha nghién ciru chuyén gen & dau
tuong. Trong bai bao nay, chung t6i trinh bay
két qua nghién ctu anh huong cua
phosphinothricin, néng d¢ va thoi gian u khuan
A.tumefaciens, dong nudi cdy, nong do khang
sinh chon loc dén hiéu qua chuyén gen CodA
vao giéng dau tuong PT22 cua Viét Nam.

2. Vit liéu va phwong phap

2.1. Vit liéu

Hat giéng dau tuong DT22 duoc cung cap tir
Trung tdm Nghién ctru va Phat trién Pau dd,
Vién Cay luong thuc va Céy thyc phim -
Vién Khoa hoc Nong nghiép Viét Nam.
Chung khuan Agrobacterium tumefaciens
C58/pGV2206 (IPK, Gatersleben, Dilic) mang
vector pIBTI/rd29A-CodA str dung dé bién
nap (Hinh 1). Mbi truong co ban MS [7] bo
sung vitamin B5. Céac chit diéu hoa sinh
trudng: Benzyl amino purine (BAP), Indol -

- butiric acid (IBA)...; khang sinh:
Spectinomcine, rifamicine, cefotaxim...; céc
hoa chit khiac nhu: Yeast extract, bacto
pepton, trypton, NaCl, agarose, sucrose,
glycerol, DDT, L- Cystein, NazS;0s
phosphinothricin dugc cung cap boi cac hang:
New England Biolabs (Anh), Amersham
Pharmacia Biotech (Thuy Dién), Chemicals
(Puc), Sigma (My), Duchefa (Ha Lan),
Merck (Puc) va Wako (Nhidt Béan). Thanh
phan méi truong st dung trong chuyén gen
vao gibng dau twong PT22 dugc thé hién &
bang 1.

2.2. Phwong phdp

Vector tai t6 hop pIBTII/rd29A-CodA duoc
bién nap vao ching khuan A. tumefaciens
C58/pGV2206 tao A. tumefaciens tai to hop. A.
tumefaciens mang vector pIBTII/rd29A-CodA
duoc lay nhiém vao gidng dau tuong DT22
qua nach 14 mam theo phuong phap cua
Olhoft va cs [8].
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Bang 1. Thanh phan méi triwong sir dung trong chuyén gen CodA ¢ dau twong

Maéi truong Thanh phin
Hat nay mam Mubi B5 3,052 g/l + sucrose 20 g/l + gellan 2,5 g/I, pH = 5,8 ¢6 b sung vitamin
(GM) B5 1000X 1 ml/l.
Dich huyén phit  Mubi B5 0,316/l + BAP 1,7 mg/l + MES 3,9g/l + GA3 0,25 mg/l + sucrose 30 g/I

(CCM long) pH = 5.4 ¢6 bd sung acetosyringone 40 mg/l + dithiothreitol 154 mg/l + L-cysteine
400 mg/l + sodium thiosulfate 158 mg/l + vitaminB5 1000X 1 ml/l + BAP 1,67
mg/l + GA30,25 mg/l.

Mudi B5 0,316 g/l + BAP 1,7 mg/l + MES 3,9 g/l + GA3 0,25 mg/l + Sucrose 30
g/l + 6 agar g/l, pH = 5,4 c6 bo sung acetosyringone 0,04 g/l + vitamin B5 1000X 1
ml/l + BAP 1,67 mg/l + GA3 0,25 mg/l.

Mudi B5 3,052 g/l + MES 0,59 g/l + sucrose 30 g/l + agar 8 g/I, pH = 5,8, b6 sung
BAP 1,67 mg/l + cefotaxim 500 mg/I + vitamin B5 1000X 1 ml/I.

MS 4,3 g/l + MES 0,59 g/l + sucrose 30 g/l + nudc dira 200 ml/l + gellan 2,5 g/,
pH = 5,8 c6 bd sung cefotaxim 500 mg/l + vitamin B5 1000X 1 ml/l + GAz 500

Dodng nudi ciy
(CCM dic)

Diét khun va tao
da choi (SIM)

Kéo dai chodi

(SEM) mg/l + IAA 100 mg/l + L-asparagine monohydrate 50 mg/I.
MS 4,3 g/l + sucrose 20 g/l + MES 0,59 g/1 + gellan 2,5 g/l, pH = 5,8 ¢6 bo sung
Ra ré (RM) cefotaxim 250 mg/l + IBA 0,1 mg/l + vitamin B5 1000X 1 ml/l + L-asparagine

monohydrate 50 mg/I.

Cac cum da choi dugc chon loc 1an lugt trén
mai truong cam Gng tao chdi bd sung 3 mg/l
ppt va kéo dai chdi 1,5 mg/l ppt. Cac choi
séng sot sau cac 1an chon loc duge cit tao ré
trén moi truong cd bod sung IBA. Sau 7- 12

(2442) Xbal*

ngdy, cac choi c6 bd ré hoan chinh dugc trong
ra dat trong phong thich nghi sinh truong va
duoc kiém tra sy c6 mat cua gen chon loc va
gen dich bang phuong phap phét chit diét co
va st dung k¥ thuat sinh hoc phan ti.

(2016) HindIII
CaMV 355 promoter| Transite peptide (4339) SacI‘ ‘EcoRI (4606)
1000 T 20007 [ 3000 4000
| Cw K K rom i Codh Ires] [
| e ' T-DNA fight border
T-DNA left border Cmyc
rd29A-codA

Hinh 1. Vector pIBTI/rd29A-CodA sir dung dé bién nap

3. Két qua va thao luan

3.1. Anh hwéng ciia néng dp phosphinothricin
(ppt) dén hiéu qud chuyén gen

Mot bude quan trong trong mot quy trinh bién
nap gen hiéu qua la lya chon tac nhan chon
loc hiéu qua dé cho phép phan biét giita té
bao chuyén gen va khong chuyén gen bing
céch (rc ché ting sinh va tai tao [9]. Gen bar
hodc gen pat dugc phan lap tir Streptomyces
hygroscopicus méa hoa enzyme
Phosphinothricin  Acetyltransferase, acetyl
héa nhém NH, coa thuéc diét co
phosphinothricin khién thudc tré' nén vo hai
[10]. Thyuc vat mang gen chi thi chon loc (bar
hodc pat) co kha niang khang thudc diét co

dua trén phosphinothricin [11]. Gen bar va
pat da dugc sir dung rong rai nhu cac chi thi
trong thuc vét chuyén gen va 1a cong cu ly
tuong dé xac dinh cac mo chuyén gen, thim
chi ca trong diéu kién nha kinh hoic ddng
rudng [12], [13]. Mtc do nhay cam cua vat
lidu thuc vat véi ppt phu thudc vao kiéu gen
va loai mau cz”iy, diéu kién chon loc hodc
thanh phan ciia méi truong chon loc [14]. O
pham vi ndng d6 tir 1- 10 mg/l, ppt phu hop
dé lua chon té bao dugc bién nap voi gen bar
& hau hét cac loai thuc vat [10]. Dé xac dinh
ham luong ppt st dung chon loc cac chdi
chuyén gen thi nghiém, hat nay mam sau khi
gieo 5 ngay thu 14 mam va tién hanh gay ton
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thuong tai nach 14 mam va khong lay nhiém
khudn, ddng nudi cdy 5 ngay trén moi truong
CCM sau do6 dugc cam ung tao chdi trén méi
truong SIM1 va SIM2. O méi truong SIMI
khong bd sung chat chon loc ppt sau 2 tuan
cam ung tao chdi. Sau d6 cac cum choi
chuyén sang méi truong SIM2, bd sung ppt
v6i 5 nong d6 (0; 1; 3; 5; 7) mg/l. Theo doi
sau hai tuan, két qua duoc trinh bay & bang 2.
Sau 14 ngay, trén moi truong SIM2 c6 chira 0
mg/l va 1 mg/1 ppt, cac cum chdi xanh va phat
trién binh thuong, trong khi d6, 1a cta cac
cum choi la vang va rung ¢ ngay thi 7 trén
moi truong SIM2 c6 chira 3-5 mg/l ppt (Hinh
2). Trén moi truong SIM?2 cé chira 7 mg/1 ppt,
cac cum choi chét kho hoan toan sau 8 ngay
nudi cdy va ti 1& chdi kéo dai giam theo sy
ting ndng do cua ppt. Sau khoang 30 ngay,
cum chdi trén cac moi truong bd sung ndng
dd ppt 3 mg/l sinh truéng phat trién cham,
nhung cé hién tuong tao cum chdi méi va
xanh. O ndng d6 ppt 5 mg/l, chdi chét hoan
toan (Hinh 2). Tir cac két qua nay, ching t6i
lya chon madi truong SIM bd sung ppt 3,0
mg/l dé chon loc cdy dau trong chuyén gen.

3.2. Anh hwéng ciia nong dp khuin A.
tumefaciens dén khd ning cam irng tgo choi
A. tumefaciens duoc xem 13 vi khuan tuong
d6i nhay cam voi diéu kién nudi cdy. Nong do
khuan khi lay nhidm 14 nhan té anh huong rat
16n dén hiéu qua chuyén gen thong qua
A.tumefaciens, khi lugng vi khuan qua thap
c6 thé lam giam tan sO tlep XUc voi cdc mau
thuc vat, nguoc lai neu noéng do qua cao cd
thé gdy anh huong x4u t6i sy phat trién cua
mau, tham chi gy chét mau trong qué trinh
nudi cay [15]. Pé xac dinh nong do khuan
Agrobacterium & ODegso sir dung cho chuyén
gen vao ddu tuwong, chung téi tién hanh lay
nhiém cdc manh 14 mam hat ddu twong da
duoc 1am ton thuong tai nach 14 mam véi dich
khuén c6 gia tri ODeso khac nhau, lan luot 1a
0,4; 0,6; 0,8 va 1,0 trong vong 30 phut, sau do
tién hanh déng nudi cdy cac manh 14 mam da
lay nhiém trén moi truong CCM. Sau 5 ngay
dong nudi cdy, cac manh la mam dugc rira
khuan va dugc cdy chuyén lén méi truong
cam tmg tao chdi SIM1 khong chira chit chon
loc trong vong 14 ngay, sau d6 duge chuyén
sang moi truong SIM2 ¢6 bd sung 3 mg/l ppt.
Sau 14 ngay, manh 14 mam tiép tuc duoc
chuyén sang moéi truong SEM co6 chira 1,5
mg/l ppt, két qua dugc trinh bay & bang 3.

Bang 2. Anh huéng ciia nong dé ppt dén kha ndng tao choi

Sb M0oi trwong chon loc
Nong d9 minhldi Siméanhlatrén SO cum chdi trén SO cum chai trén S6 cum chéi trén
ppt mg/l mam moi trwomg SIM1  moi trweong SIM2  mdoi trwong SEM1  moi trwong SEM2
thi khong b sung b6 sung ppt 3,0 b6 sung ppt 1,5 b6 sung ppt 1,5
nghiém  pptsauldngay mg/lsau 14 ngay  mg/l sau 14 ngay mg/l sau 14 ngay
0 100 82 82 78 76
1 100 83 45 38 26
3 100 86 23 16 0
5 100 79 16 0 0
7 100 81 0 0 0

Hinh 2. Cdc manh ld mam trén méi truong chon loc véi nong dé ppt khac nhau
A: 1 mg/l; B: 3 mg/l ppt; C: 5 mg/l ppt; D: 7 mg/l ppt
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Bang 3. Anh huong cud nong do khudn dén kha ning cam ing tao choi

Néong do S6 ménh S6 manh 12 mam $6 manh 12 mam S6 manh 14 mam
Agrobacterium 13 mam cAm vng tao chdi cam tng tao chdi cam tng tao chdi
do & ODeso thi nghiém trén moi trudong trén moi trudng trén moi truong
SIMlsaul4ngay SIM2sauldngaycé SEM saul4ngay co
khong bo sung ppt  bd sung 3,0 mg/l ppt  bd sung 1,5 mg/l ppt
0,4 60 48 12 5
0,6 60 45 18 17
0,8 60 29 11 6
1,0 60 20 10 4
Tong 240 98 55 32

Két qua ¢ bang 3 cho thdy, sau 14 ngay nudi
ciy trén moi truong SIM1 khdng chira ppt,
khong thay su sai khac nhiéu vé kha ning tao
chdi ciia manh 14 mam khi dugc 1y nhidém
v6i dich khuan cé gia tri ODsgso 12 0,4 va 0,6.
Dbi v6i cac manh 14 mam dugce 1y nhidm véi
dich khuén c6 gia tri ODeso 12 0,8 va 1,0, ty 1&
tai nhiém khuan cia cic manh 4 mam rat
cao, cac manh 14 mam thuong chét va khong
tao da choi. Cac manh 14 mam duoc lay
nhiém voi dich khuan c6 gia tri ODgso la 0,4
va 0,6 tiép tuc duoc chon loc trén moi truong
SIM2 va SEM co bd sung ppt. Sau 14 ngay
nudi ciy chon loc, cac manh 1a mam duoc lay
nhiém véi dich khuén c6 gia tri ODegsg 0,6 van
tiép tuc sinh trudng va phat sinh chdi, trong
khi cac méanh 12 mam duoc iy nhiém voi
dich khuan c6 gia tri ODgso 0,4 gan nhu chét
hoan toan trén mdi truong chon loc. Vi vay,
chung t6i lya chon dich khuan co gia tri
ODeso dat 0,6 dé sir dung cho bién nap.

3.3. Anh hwéng ciia thoi gian i khuin A.
tumefaciens va dong nuéi cdy dén hiéu qud
chuyén gen

Nghién ctru anh huong cua thoi gian G khuan
Agrobacterium va dong nuéi cdy dén hiéu qua
chuyén gen ¢ gidng déu twong PT22 dugc
thuc hién véi cac khoang thoi gian 1 1an luot
1a: 15 phit; 30 phat; 45 phut; thoi gian dong
nudi cdy 2 ngay, 5 ngay va 8 ngay, két qua
dugc trinh bay ¢ bang 4. Két qua bang 4 cho
thdy, v6i thoi gian ldy nhiém 15 phut, cac
cum mam bj chét gﬁn nhu hoan toan ¢ giai
doan cudi cta chon loc 1an 1; thoi gian lay
nhidm 45 phut, ty 1& nhidm lai khuan rat cao
va loai bo nhiéu & giai doan cam Ung tao chdi
SIM1. O thoi gian dong nudi ciy 2 ngay, cac
manh la mam nho hon nhiéu so v6i ddng nudi
cdy 5 ngdy va 8 ngiy, nhung vdi thoi gian

déng nudi ciy 8 ngay khuan moc lai rat cao
dén ngay thir 6 cia dong nuoi cay khuan moc
lan ra ‘ngoai cua gidy loc va dén ngay thu 8
mot sé manh bj thdi. Vi vdy, thoi gian lay
nhiém 30 phat va ddng nudi ciy 5 ngdy cho
két qua tot nhat dé sir dung cho chuyén gen ¢
gidng dau twong DT22.

3.4. Anh ‘huwéng ciia khang sinh va thoi gian
diét khudn dén higu qud chuyén gen

Xac dinh khang sinh va thoi gian rira khuéan
sau 5 ngay dong nudi cay 1a yéu to quan trong
dén kha ning diét khuan va tao da chdi cua
cac manh 14 mam sau khi dugc lay nhiém
A.tumeffaciens tai to hop. Str dung khang sinh
diét khuan phd rong cefotaxime voi nong do
lan luot 1a 200 mg/l, 500 mg/l va 1000 mg/l
bd sung vao madi trudng rira khuan (SIM Iong)
v6i thoi gian rira 5 phut, 10 phat, va 15 phut.
Cac ménh 1a mam sau khi déng nuéi cy 5
ngay, gip nhe vao binh tam glac 250 ml rua
bang nuéc cat khir tring 3 lan thoi gian 2
phat/lan, tiép tuc rira 1 14n v6i méi truong SIM
long ¢6 bd sung khang sinh ¢ cac nong do
khac nhau va thoi gian khac nhau. Sau do, cdy
chuyén trén moi trudng cam Ung tao chodi
SIM1 2 tudn; tiép tuc chuyén sang méi truong
SIM2 va SEM1 c¢6 chit chon loc 4 tuan. Két
qua qua ting giai doan cho thdy, nong do
cefotaxime 500 mg/l duoc bd sung vao moi
truong diét khuan rira trong thoi gian 10 phut
cho két qua tot nhat. O ndng do cefotaxim
1000 mg/l, cac manh 14 mam tao da chdi kém,
tai vi tri nach 14 mam sau khi tao ton thuong bi
den va khong tao dugc cum da chdi. O néng
d6 cefotaxime 200 mg/l, cac manh 14 mam bi
tai nhiém Khuan rat cao, chi sau tuan dau cam
g tao choi, hau hét cic manh déu bi nhiém
lai khuan (Bang 5).
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Bang 4. Anh hieong cud nong do khudn dén kha ning cam img tao choi

Thoi gian Thoigian So manh SO manh ld mam SO ménh 1d mdm  S6 manh 1A mam
ngam manh la dong la mim  caim g tao chdi  cim Gng tao chdi  cim ng tao chdi
mam trong nudi cdy  lam thi trén méi truong trén méi treong  trén méi truwong
dich khuin (ngay) nghiém  SIMlsaul4ngay SIM2saul4ngay SEM sau 14 ngay
(phat) khéong bd sung ppt  ¢6 bo sung 3,0 ¢6 bd sung 1,5
mg/l ppt mg/l ppt

2 90 88 21 0

15 5 90 86 26 4

8 90 38 18 0

2 90 84 31 13

30 5 90 76 68 38

8 90 35 12 0

2 90 42 30 0

45 5 90 31 13 0

8 90 17 0

&

¢
ved

» ¢

9,

A B c
Hinh 3. Cdc mdnh ld mam sau cdc thoi gian dong nudi cdy khdc nhau
A: 2 ngay; B: 5 ngay; C: 8 ngay
Bang 5. Anh hudng ciia khang sinh va thoi gian diét khudn dé'lg kha nang diét khudn va tao da choi
cua cac manh la mam sau chuyén gen

Thoi Khéang S6 S6 manh 14 mam S6 manh 14 mam S$6 manh 14 mam
gian sinh di¢t manhld  cam vng tao choi cam tng tao chdi cam ing tao chdi
ria khuin) mam trén moi truong trén moi troeong trén moi truong
khuidn Cefotaxime lamthi SIMlsaul4ngdy SIM2saul4ngaycd SEM sau 14 ngay co
(phat) (mg/l) nghiém  Kkhéng b sung ppt  bd sung 3,0 mg/l ppt  bd sung 1,5 mg/l ppt
200 60 28 31 6
5 500 60 36 46 8
1000 60 18 18 3
200 60 38 26 13
10 500 60 46 38 24
1000 60 12 9 0
200 60 17 14 8
15 500 60 17 13 0
1000 60 8 5 0

4. Két luan

Céc yéu t6 thich hop cho chuyén gen CodA va
tao da chdi ¢ gidng dau tuong DT22 di dugc
xé4c dinh. Nong do ppt 3,0 mg/l st dung chon
loc & giai doan cam Gng tao chdi va ppt 1,5
mg/l & giai doan kéo dai chdi cho hiéu qua
chon loc cao nhit. Dich khuin ¢6 gia tri
ODgso bang 0,6 véi thoi gian u khuén 30 phit,

dong nudi cdy 3 ngay trong toi va diét khuan
bang cefotaxime 500 mg/l thich hop cho cam
{mg tao choi va kéo dai chdi trén moi truong
chon loc.
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