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TOM TAT 

Trong nghien ciiu nay, cac yeu to inh hudng_ den hieu qua chuyin gen vao khoai lang tiiong qua Agrobacterium sit dyng 
glucuronidase (gus) lam gen chi thj da dugc toi uu. Cac yeu to chuyen gen ducrc toi mi bao gom mSt do vi khuan, nong dp 
Aeetosyringone, vat lieu thuc vat dung lam the nhan gen, thoi gian nhiem khuan, ngudng nong do chat chgn lgc kanamycin. Ket qua 
o dieu kien tdi uu: manh cly tii dinh nggn dugc nhiem voi Agrobactenum tumefaciens CSS o nong dg OD«aoiun = '3>S> ^^ sung 
Aeetosyringone 150 jiM trong 20 - 30 phiit, thu dugc ti le bilu hien tjm thoi gen gus cao nh5t (38%). M6 seo chuy€n gen dugc chgn 
lgc trSn m6i Iruong CP3 b6 sung cefotaxim 500 mg/l, kanamycin 50 mg/l trong 3-4 tuSn. Choi tai sinh tii cac m6 seo s6ng sot dugc 
chgn ipc tiep trSn moi uuong ra re MS bfl sung kanamycin 100 mg/l, Ketqua ban dau ve chuyin gen gus VEIO giflng khoai lang KB 1 
lk hau het cac dong mo seo sflng sot deu bieu hien hoat dgng gen gus (co mau xanh cham At dSm) va thu dirgg 8/21 dong cSy khoai 
lang chuyin gen gus ra r€ tren moi tni6ng chgn Igc bfl sung kanamycin SO mg/l. Nhung ket qua niy da tao ti€n de thuan Igi cho 
chung ifli tien hinh nhirng nghien cim tao giflng khoai lang chuyen gen khSng bg ha. 

Tir khda: Agrobacterium tumefaciens, chuyen gen, gen gus, giong KB 1, Ipomoea batatas L 

WldDAU 

Khoai lang [Ipomoea batatas (L) Lam] thugc hg Convolvulaceae. chi Ipomoea lk cky luang thyc quan trong diing thii" 
bay trSn thi gifi-i sau lua mi (Tritlcum aeslivum), lua (Oryza sativa), ngo {Zea mays), Itja mach (Hordeum vulgare), khoai 
tay (Solanum tuberosum) vk skn {Manihot esculenta Crantz.). Ct Vi§t Nam, khoai lang cung dirge xem la cay liro'ng thyc 
quan trgng cht sau liia, ngo, san. Khoai lang cung cap lu'g'ng tmh bgt Ion, la ngufin luong thyc c6 gia trj cho ngu*i va 
dOng vkt. Ngo^i ra, khoai lang cin dugc dCing ISm nguyen li^u ch6 bi§n ru'O'u, con, xi r6, nu'oc giSi khat, banh k?o, mi, 
miln, phy gia du'g'c pham, mang phu sinh hgc Tuy nhien nang suat ciia khoai lang bj suy giim dang ke do su' t^n ph^ 
khdng chi ciia c^c yeu to ty nhi6n ma con cOa cac tac nhSn sinh hgc nhu': nim, sau benh trong do bo tia (Cylas 
formicarius) la tac nhan nguy hilm nhat gay thi§t hai v l nang suit toi 60 -100%. 

Voi sy phat triln manh cOa cong ngh? sinh hpc, c^c nha khoa hgc da irng dyng thanh cong cac h^ th6ng chuyen gen 
khfic nhau d l chuyen gen mong mu6n vao Wioai lang nhu-: chuyin gen nho xung dl^n vao protoplast, chuyin gen nhfr vi 
khuln A rhizogenes, siing hkn gen. Tuy nhien, phu'ong phap chuyen gen thflng qua Agrobacterium tumefaciens thu 
duvc hi§u qui cao hon ca do co du-g-c m6l so Ig'i thi vugt trgi nhu-: qui trinh chuyen gen don gikn voi chl phf thip, c6 
khi nang chuyin du-pc mgt doan gen co kich thuoc I6n vao te bko thyc vat mk khCng lam thay doi vj trf gen, chen vao 
vi tri chinh xac trong genom t l bao chO c^i voi mflt vai ban sao. Chfnh vi vgy co rat nhilu nghien CCFU da su- dung thanh 
c6ng phiFong phkp nay (Yu et ai, 2007; Yang et ai, 2011). Tuy nhien, hlu hit cac kit qua thu du-oc t in s6 chuyin gen 
c6n thap vk phg thugc nhilu vao kilu gen, cht Ihinh cong tren mOt vai giong nhlt djnh. Do do can phai c6 cac nghien 
cii'u toi U'U cac dieu kien cua quy trinh chuyin gen d khoai lang nham xky du-ng mit quy trinh hiflu qua cho giong khoai 
lang cy thi nghien cii-u (Yu et ai, 2007; Gonzalez e( ai, 2008; Xing ef a/., 2007). Trong hau hit cic nghien ci>u xky 
dyng quy trlnh chuyen gen o khoai lang, gen gus la gen chi thj ml hoa cho enzyme glucuronidase du'oc SLP dyng pho 
bien VI n6 l i dSu hi?u thuan Ipi de nhan thiy dup'c su- bilu hign gen cung nhu- vi tri bieu hipn gen trong c ic mo va thu-c 
vgt chuyen gen (Jefferson et al.. 1987). Trong bii bao niy chCing toi thSng bao ket qui nghien CCPU xay dyng quy trinh 
chuyen gen gus vao khoai lang thflng qua Agmbacterium tumefacien vao gilng khoai lang co chit lu-png l i t du-pc trlng 
pho bien o mien Tmng Viflt Nam la KB1 su- dyng gen glucuronidase (gus) la gen ch? thj. 
VAT Lieu VA PHU'ONG PHAP 
Vgt lieu nghien cii-u 

Cac vjt lieu khic nhau bao gflm: dinh ngon. cuing l i , manh la. doan than cua hal gilng khoai lang Hoang Long, KB1 do " 
vign Khoa hpc Nflng nghiep Viet Nam cung cap. ChOng vi khuln Agmbacterium tumefacien C58 mang vector chuyin 
gen pCB-Gusplus dypc^cung cip boi phong Cflng nghfl t l bao thyc v | t VOng T-DNA mang gen cW thj gus 
(glucuronidase) dupe dieu khiln boi promoter Cauliflower Mosaic Vims 35S {CaMV 35S) va gen nptll (neomycin 
phosphotransferase) dupe dilu khien boi promoter nopaline synthase (Nos pramoter). ' a /̂  v r 

Phu-o-ng phap nghien CIPU 

Nuoi djch huyin phd vi khuan: 

^nn^'rLL^'H^S'T^n^^ f^ '̂-^ trong glycerol lin dTa mfli tru'ong LB dac b l sung kanamycin 50 mg/l, rifamycin 50 
S n f i R S /hA J!!?''' " ™ " 28-C trong 48 - 96 gio. Sau dd liy mgt khuln Ige vi khuln null trong 5 ml mfli 
truong LB long (bl sung khang smh phii hpp) o 28"C, lac 6 t ic dp 220 v6ng/phut trong 16-18 gidr. Djch vi khuln dupe 
nufll hogt hoa tren mfl. trjang LB long khong c6,khing sinh d 28''C, lie 220 vong/phiit tu 3 - 5 gio cho toi ODaoo = 0 8 -

i ;nn mft- h.")f" "1 / " , M^ " ' " . ^ ' 7 - "̂  ̂ "^ ' * ' ^'^ ^^ '*^°° ^°''3lpbut d 4°C trong 10 phut d l thu cin t l bao va hIa ian trong mfli bxpd-ng 1/2 MS va pha loang cho toi ODEM phu hpp. 
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Nghidn ciru mgt so dieu kien chuyTn gen tlidng qua chuyen gen gus. ~ 

V | l lieu bien nap nghien cuu gim doan than, cuing l i , dinh ngpn (bao gflm manh la thii nhit), minh la thu 2 va 3 dupe 
_^at nho 0.3 - o,.q r.n\ duac bo vao dî a petri ngam trong dich huyln phii vl khuln 6 3 nong dp ODeoo (0.6; 0,8; 1,0) bo 
sung chit din dy vi khuan Acetosynngone vfl'i cac nong dg 100 pM; IbO pM, 2UU pM trong hai khoang thfl'l gian la 20— 
phut va 30 phiit 6 nhiet do phdng. Sau khi nhilm khuln cac manh vat lieu duoc chuyen len gily thim khu trung thim 
cho het nu'crc roi cly chuyen len moi tnj'O'ng dong nuoi cay (CP3) trong 2 ngay. 

Phan tfch sy bieu hifln tam thoi cua gen gus: Mau biln nap sau thoi gian dflng nufli ciy dupe thu nglu nhien mli dta 10 
- 20 mau^ dem nhuorn voi dung dich X-gluc (Jefferson et al., 1987). Miu bilu hifln gus dirong tinh la mlu co mau xanh 
chim. Hieu qua chuyin gen dupe tinh la ti |g phan tram mlu bieu hien duong tfnh khi nhuflm gus. 

Xac dinh ngudng nong dg kanamycin tren mdi trudng chgn Igc 

Xac dinh nguo-ng nong do kanamycin tren moi tnj-ong chgn Igc mo seo: dinh nggn v i manh l i cly len mfli tru-ong tao 
mo s§o CP3 (CP b l sung picloram 0,5 mg/l) va b l sung kanamycin (l<m) voi cac nong d§ 0; 25; 50; 75; 100; 150; 200 
mg/l. Theo doi ti le cam ung mfl seo (sau 7 ngiy) va tf le tao mfl seo (sau 15 ngiy), fi Ip song sot cua mfl seo (sau 30 
den 60 ngay). Xic dinh nguong ning do kanamycin tren moi truong chgn Igc chfli: Nguyen lieu la cac chli non in vitro 
mfl'i tai sinh cao khoang 1-1,5 cm. Xae djnh nguong sing sflt ciia chfli tren mfli trudng chgn loc la moi trufl-ng MS b l 
sung kanamycin vd'i cic ning dfl 0; 25; 50; 75; 100; 150; 200 mg/l. 

Chuyin gen gus vko gidng khoai lang KB1: 

Tiln hinh chuyin gen gus vko gilng khoai lang KB1 theo quy trinh t i i smh v i chuyin gen da t l i uu: Cit nguyen lieu 
thanh cic miu co kich thuoc khoang 0,3 cm (dli vol dtnh nggn) hoac 0,3x0,3 cm (dli v6i minh li); Nguyfln lieu da eat 
nho dupe nhiem vfl'i djeh huyln phii vi khuan A. tumefaciens (OD6(x)nm=0,8} da chuan bj trong khoang tho'i gian 30 phiit; 
Miu d i nhilm khuln cly len moi tnjong ding nuoi cay trong khoang 2 - 3 ngay; Riia khuin v i chuyen mau len moi 
tniang chpn Ige mfl seo CP3 bo sung 50 mg/l kanamycin, 500 mg/l cefotaxime, nufli 3 - 4 tuan; Cac mo spo sing sot 
tren moi byong chpn Ipe, ely chuyin len mfli trud'ng tal slnh l i mfli truong MS b l sung cic chll dilu hoa sinh tnjong 
phli hpp d l t i i sinh chll; Chli t i i sinh dupe chpn Ipc tren mfli tnfong ra re MS bo sung kanamycin 100 mg/l. 

K^T QUA VA T H A O LUAN 

Anh hu'dtig ciia nong dp vi tthuan, nong do Aeetosyringone va vat lieil thLi-C vkt 

Hipu qua chuyin gen gus thong qua Agmbacterium tumefaciens vao khoai lang phy thupc vao nhilu ylu to nhu gilng 
l<hoai lang, chiing vl khuln, kfch thuoc va iogi nguyfln liflu thyc vat nhilm khuan. Trong nghien cuu niy, chiing tfll tiep 
tyc nghifln ciiu anh huong cua mpt s l cac ylu t l co ban nhu: ning do vi khuln, nflng dp chit cam ung Aeetosyringone 
va vgt lieu diing d l chuyin gen ciia hai giong khoai lang eo chit lupng tot dupe trong phi biln d miln Trung l i KB1 va 
Hoing Long (Hinh 1). Kit qua nghien cuu cho thiy hieu qua chuyin gen dli v6i giflng khoai lang Hoang Long, KB1 thu 
dupe cao nhit (38%) tai ning dfl vi khuln khi ODeooim = 0.8. Kit qua nay phu hpp vfl'i kit qui nghifln ci>u glong Wioal 
lang Xu55-2, la mflt giong thich nghi tflt vfl'i khi hgu cung nhu <̂ a chit d Trung Quflc (Xing et al., 2007). Tuy nhien, theo 
kit qua nghifln euu khic, ning dp vi khuin ODsoonm = 0,5 thfch hop cho chuyin gen vao phfli dupe tao ra ttr mfl spo 
khoai lang (Yu et al., 2007). 

I" 

Nong a$ VI khuan (ODonm) | Nong a$ Aeetosyringone (yM) I V^t lifo chuyen gen | 

Hinh 1. Anh h u v n g cua nong do vl khu ln , nfing do Aeetosyringone, vat lieu chuyin gen d^n hieu suat chuy in gen gus a 
giong khoai lang Hoang Long, KB1 (Cac chO c^i a, b, c, d. a l . b l . c l chi sy khSc nhau co y nghTa Hi6ng ke vfl'i p < 0.05; sai sfl 
chuin chl sy dao d^ng cua gia Hi tmng trinh, n=3) 

Boi vdi anh huong ciia Aeetosyringone (AS), a ning dp 150 pM hieu suit chuyen gen vao hai giong khoai lang Hoang 
Long v i KB1 la cao nhat (khoang 35%)._ Hipu suit chuyin gen thu dupe thap hon 6 nong dfl ASJa 100 pM va 200 pM. 
Theo mgt s l cic nghien euu cho thiy ning dfl AS phii hpp la khae nhau trong cac quy trinh chuyen gen it khoai lang va 
dufrng nhu phy thuflc vio kilu gen. Ning dO AS dugc SCP dyng la 10 mg/l (Qtani et al., 1998) hoge 30 IJM (YU et a].. 
2007). Gonzalez v i dong tic gia (2008) cho thiy co moi quan he mat thilt giiJa anh hufl'ng ciia AS v i nhiflt dfl nuoi c ly 
khi nghien ci>u 6 hai giong khoai lang Jewel v i CEMSA 78354, khlng co sy khic biet giua khflng va co b l sung AS a 
22''C, o 25°C thi b l sung AS tCr 2 den 4 mg/l lim tang hipu qui chuyin gen, con 6 nhift dfl phong 28''C thi khong b l 
sung AS hipu qui chuyin gen dgt eao nhll. Oil vol anh hyfl-ng cua vgt ligu biln nap, chOng toi thu dupe kit qua hieu 
suat chuyin gen thflng qua bilu hifln tgm thoi gen gus eao nhlt khi si> dyng ngpn hay dinh sinh truong lam vat lipu 
chuyin gen (khoing 32%). Hi#u suit chuyin gen thu dugc thip hon khi si> dyng vit lieu l i than, cuflng l i va cac manh 
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l i thu hai, ba. K i t qua nay phu hpp vol nhilu cac nghien ciiu chuyin gen thflng qua phat sinh phoi soma da cSng b l 
(Xing el al., 2007; Yang el al.. 2011). 

Anh htfOTig cua thW gian nhiem khu ln den hieu qua chuy in gen . , . - . . -, j . , • - M-
Thoi gian nhilm khuln la mot y lu l l r l t quan trpng trong qua trinh bifln nap, phy thupc vao loai thyc ^ l v i logi mo No 
phai du d l cho mlu thyc vat va vi khuln t i lp xuc. vi khuln eo co hgi xam nhap va chuyin gen. Tuy nhien, thoi gian \ky 
nhilm dai se anh huong toi sue sing ciia m l u . Ki t qua nghien cii'u vdi hai khoang thoi gian nhi im khuar, khae nhau Is 
20 phut v i 30 phiil (Bing 1) cho th iy kha nang lao mo seo cua m lu bien ngp co sy khSc biet dang ^e, khi nhiem khuin 
20 phiit ti 1$ tgo mfl spo dat 16,4%. con doi vdi mau nhiem khuln 30 phiit ti Ip tao mfl spo dgt cao hon (35 57/o). Sau 20 
ngiy. chiing tfli t i ln hinh l ly ngau nhien m l i dia 3 khoi m l sgo (5 dTa) dem nhupm vfl'i co chat X-glue. Kflt quS cho thay 
ti Ip gus duong tinh ciia hai 16 thi nghiem la kha cao, d^t 40%. Cac mo seo bieu hien gus l i cac vung mfl co mau xanh 
chim d im. Do vay, thiti gian nhiem khuln ti> 20 den 30 phiit la phii hop cho cac ihi nghiem chuySn gen vao khoai Jang. 
Theo me-t so cac nghien cuu ehuyin gen t r in the gi6i thi thdi gian nhiem khuan rat khSc nhau. cac nguyen li#u mo s?o 
dupe nhilm khuln trong khoing thdi gian phii hpp l i tir 10 den 20 phut (Yang et al., 2011; Xing et a l - 2007). 
B^ng 1. Anh hi^cmg cua tho-i gian nhilm khuan den hifU qua chuyin gen 

Thdi gian nhilm S6 minh cly (cai) TF I? cam Crng mo Ti 1$ mlu t?o mo TT 1$ gus dirong 
khuln (philt) see (%) sau 15 nq^y sgo (%) ""h (%) 
20 phOt 146 100 ± 0 16.4 ± 3,5 40 

30 philt 149 100 ±0 35.57± 4,7 40 

X ic djnh ngiro-ng n ing dp kanamycin trfin c i c m l i tru-dng chpn loc; 

Gen chgn Ipc npt II khing kanamydn (Km) thudng dupe thiel k l trong c ic vector dung d l chuyen gen o- thye vgt. Tuy 
nhien, mi>c dfl man c5m cua mfl thyc vgt vdi Km thay d l i nhilu phy thupc v io gilng, loai thyc v i t Kanamycin t i c diJng 
tdi eic t l b io khflng chuyin gen theo co c h l lien k i t vdi t i lu phan nho ciia ribosome trong te bao, LPC che q u i trinh sinh 
tfing hpp prolein v i c ic con dudng sinh l i ng hpp khic lien quan, trong dd c6 hoat dflng eiia luc Igp. Manh l i , cum choi, 
cay ma! kh i nang hip thu dinh dudng. hogt dpng ciia iyc lap bj r i i logn nSn sfl bi vang va chi t d i n . Vi vgy, kanamycin 
dugc dung rflng rai nhu mot maker chpn Ipe cac te b io, manh l i . c i y chuyin gen qua c ic giai dogn. 

Xkc djnh nguwig n6ng do kanamycin tr4n mdl tru&ng chgn tgc mo seo: Tren mli trudng CP3 bo sung Km vdi 
ning dp khic nhau lii' 0 - 200 mg/l da cd inh hudng khic biflt ro rflt den khi nang cam ii-ng m l seo va tl 1^ tao mo spo 
(Bing 2). Sy cam ung cua mlu sau 7 ngiy d cac nong dp Km tu- 0 - 75 mg/l l i kha eao (73 - 100%). TT l# n^y giam ro 
r§t khi b i sung nfing d0 Km ti> 100 - 200 mgli va chi dgt 36,56 - 39.40%. Cac mlu l i dupe cam iing co mau xanh, mo 
spo sill quanh mip clt. cfln mlu than thi phfing, xop va hoi den. Dac dilm nay gifing vdi m l spo trfln mil trudng dll 
chiing khflng b l sung Km. Sau 15 ngiy, trfln eac mfli trudng bo sung Km vdi nong dfl Wiae nhau da c6 sy khae bipt 
ding k l v l kha nang tgo mo spo. TT Ip tgo m l seo giam din khi bo sung Km tang len tu 25 - 50 mg/l, giam tir 89% 
xuong cfln 71,25%, mli tm-dng b l sung lOn 75 va 100 mg/l, tllp tgo mo spo giam r5 ret chi cdn dat 43,35% v i 6,5 %. 
Tuy nhiin, m l spo chl l i cic hgt nho li ti, miu tring phii quanh mip l i , cfln dfii vdi mlu dinh ngpn thi phfing, xop v i 
ving nhgL Khi bo sung Km ti> 150 - 200 mgfl, cac mau ely hau nhu mlu khong tao dupe mo spo, miu cay kho din v i 
chit Sau 30 ngiy nuli cly, l i ip md seo sfing sdt lr§n cic mdi tnj-dng chpn lgc b l sung Km 50 mg/l va 75 mg/l, 100 mg/l 
l i rlt thip, chi cln dgi lln lupt l i 8,5% v i 3,0% va 0%, trong khi tren mli Inj-dng dl i chCmg (0 mg/l Km), tl le nay dgt 
100%. 

Tir eSc kit qua ban diu niy, chiing tfli lya chgn mli Irudng bo sung Km vdi ba nfing dp 50. 75. 100 mg/l d l nghifln cii-u 
chgn Ipc ml seo chuyin gen (Hinh 2 va Bing 3). Kit qui khi Iheo dfli sy sinh tnj'dng va sfing sot ciia mfl seo sau thdi 
glan dai hon (sau 30 din 60 ngiy) cho Ihly b l sung Km nong dfl tii' 50 den 100 mg/l v io mfli trydng chgn Ipc da cd anh 
hudng khic biet rfl r§t din khi nang song sflt ciia m l seo. Khi chgn lgc tren mfli trudng bfi sung Km 50 mg/l (Ifl thi 
nghiflm 1), sau 15 ngiy nuoi cay, cac manh cly deu tuoi, miu ving sang, mfl seo hlnh thinh xung quanh mau cay, tl Ip 
tgo mo spo dgt 65,5%. Sau 4 tuin nuoi cay, cd 65 m l seo sing sot (30%), cac mfl spo nay dupe chuyin sang eac moi 
trudng l i i sinh choi. Khi chpn lpc mfl see trin moi Irudng bo sung Km 75 mg/l, sau 15 ngay nufll c ly cac minh cly cQng 
rlt tuoi, miu vang sing giflng nhu Ifl thî nghiem 1. tl 1$ tao ml spo dgt 37,6%. Tuy nhien, sau 4 - 5 tuan nufll cly, toan 
bfl mfl spo hinh thinh bj den tham va chet. Khi chpn Ipc tren mfli trudng bo sung Km 100 mg/l sau 4 tuin nu6i cay, mfl 
spo hinh thinh nhung khflng phit biln tilp, mau thim den va 100% mfl bj cheL Dor vdl nghien ciru chuyen gen vao 
khoai lang thflng qua phoi soma hogc mfl seo thi anh hudng ciia Km din kha nang tgo mo spo va song sit cua m l spo 
l i d|ic bi§t quan trgng,vl vgy ehiing tfli lya chpn ngudng nong dp Km l i 50 mg/i. Kit qui nay phu hpp vdi nghien ciu 
khic (Luo et al , 2006), tuy nhien. la kha eao so vdi nghifln ciru su dung nfing dp Km 10 mg/l de chon Ige cac md s?o 
khang d gifing khoai langXu55-2(Xing-etal,-2008). _-

I Hinh 2. Mfl s^o tren cic mfli trudng chon lgc bo sung nong dp kanamycin (Km) khae nhau: A. ban dku: B: khflng bfi sung 
II kanamycin, C: bo sung 50 mg/l Km; D: bo sung 75 -100 mg/l Km 
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Bang 2. Anh h u w i g cua kanamycin a i n kha nang song sot ciia mfl seo tren moi t rudng chon loc 

Kanamycin (mom TL&caaLung. T7 lg tan mfl.SgO T7 l& mn gRn Rfing 
ngay (%)s3u15 ngay sot (%) sau 30 ngay 

0(BC) 100 ± 0,00 
96.00 ± 5,66 
73,95 ±4,17 
73,95 ± 0,85 
39,40 ± 0,35 
38,75 ± 4,74 
36,65 ± 5,44 

100 ±0,00 
89,00 ± 5,66 
71,25 ±8,41 
43,35 ± 3.04 
6.50 ± 0,28 

100 ±0.00 
57.14 ±5,0 

8.5 ± 2,5 
3,0 i 2,0 

0 
0 
0 

Phong, xop, ffen 
Phflng. x6p. den 
Phflng, xop, den 
Phong, xop, vkng nhal 
X6p, trang 
Khong ph6ng, ciing, trang 
Ktiong phflng, cu-ng, frang 

Bang 3. Anh hudng cua kanamycin den 

L6 thf nghigm 

1 
2 
3 

Nong do 
Km (mg/l) 

50 
75 
100 

So m lu 
c ly (c^i) 

210 
143 
588 

s y song sot cua mo : 

S6 m lu cam iing 
tgo mfl seo (cai) 

210 
143 
554 

seo chuyen gen 

Ti ie tgo mo 
seo (%} 

65.50 
37.06 

0 

sau 60 ngay 

S6 md seo sfing 
sot (ck\) 

65 
0 
0 

Ti le md sgo 
sfing sot (%] 

30 
0 
0 

Xac dfnh nguvmg ndng do kanamycin tren mdf trudng chgn Igc choi 

K i t q u i nghif ln c i i u ( B i n g 4) cho thay dinh ngpn eua c i y khoai lang in vitro cfl kha nang khang t y nhien vdi Km kha 
manh. O mdi I n rdng doi chi ing (0 mg/l Km), 100% m l u Igo r l , cac r l to v i r i t dai. p h i n nh inh mgnh . Cae chfii sinh 
tru'dng r l t t i t , l i to v i xanh dam. D l i vdi mfli tn j 'dng chpn Ipc b l sung Km t i f 25 - 1 5 0 mg/l da co anh h u o n g kha ro ret 
len s'nh t rudng phat t r i l n v i tgo rf l cOa c h l i . Cl moi t rudng bo sung Km 25 mg/l, co 75% m l u tao r i , c i c c h l i v i n sinh 
tryfi 'ng k h i t i t , la nho va xanh nha^L Moi t r udng t r udng bo sung Km 50 mgll, co 25% ehfii tao re. eac chfii sinh t rudng 
chgm, la^nho v i vang nhat. Con dfii vd l moi t rudng t rudng cd Km 75 mg/l, t i le chfii tao r l chi dgt 8,5%, c i c c h l i sinh 
t rudng rat kem, la nho va vang. iVloi t rudng chpn Ipc b l sung Km 100 mg/l, cac c h l i van song sot nhung c i i cgc, sinh 
t f udna -d iam, l a v i n g , h i n n h u khnng tgn rA, t l lM;=tn TP r h i d^t ?.fiV» Mni tn /dng rhnn Inr h^ sung Km d i n li^O mp/l dfl 
l i e che hoan toan kha nang tgo rS eiia c h l i . Mot s6 k i t qua nghi&n a i u da s i i dung n i n g dp kanamycin k h i c nhau d l 
s i n g Ipc c i c cay ehuy in gen, cd the l i 100 mg/l {Luo et al., 2006) hoac kanamydn 50 mg/l dupe s t i dyng ca trfln mfli 
t rudng t i i sinh va mfl l t rudng nhan g i l n g rat higu q u i dfii vdi hal g i l ng Jewel v i CEMSA 78354 (Xing et al., 2008). 
Bang 4. Anh hu'O'ng cita kanamycin den kha nang ra re vk sfing s6t cOa chfii 

Kanamycin (mg/l) 

0 
25 

50 

75 

100 

150 

200 

T7 le rar i (%) 

100 + 0,0 

75,0 +10,2 

25.0 ±5.12 

8.5 ± 3,5 

2.5 ± 5,77 

0 

D|c dî m r l 

Dai, m$p 
Dki, m§p 

Ngin, minh 

Ngin, minh 

D^c diem cua chfit sau 30 ngay 

M$p,IS to, xanh tham 

Nhd, lk tmng blnh. xanh nhat 

Nhd. l i tmng blnh, vdng nhal 

Nho.li nhd, vang nhgt 

Khong tgo r l , vang 

Khdng I90 re, vang 

Khflng tao re, v ing, chit 

D iu (-): Kh&ng cd chfii hoac r i 

Ket qua bu -d^ d i u v e chuyen gen g u s vao g i o n g khoa i l ang KB1 

Bang 5. Ket qua ban d i u ve chuyen gen gus vko giong khoai lang KB1 

Loth! 
nghi$m 

S6 mSu sf i m3u tgo mo 
(cai) seo (ckl) 

Ti le t?0 n 
sgo (%) 

sf i md seo sSng Ti lg mo seo Sfi c§y tai Sfi cky ra 
sdt (cai) sfing sot (%) sinh (cay) f§/ C+Km 

Tfing 

47,77 

41,52 

65,50 

51,60 

22.29 

25,25 

28.38 

25,31 

Tip c i c k i t q u i nghien c i iu tfii u u quy trinh c h u y i n gen v i o khoai lang d tren, chOng t l i t i l n hanh ehuyen gen gus v i o 
dinh c h l i va m i n h la cua gifing khoai lang KB1 theo quy trinh ehuy in gen da xay dyng d l danh gia hiflu qua cua quy 
trinh e h u y i n gen (Bang 5). K l l qua thu d u p e cho thay 0 3 lo th i nghiflm chting tfli thu dugc tfing s l 210 m l spo sfing sdt 
tren m i l t rudng chpn lgc. Chting loi lay n g l u nhien cac mfl spo sfing sot sau khi chgn Igc va t rude khi ehuy in sang m i l 
tru-dng t i i sinh d l k i l m Ira s y bleu hipn cCia gen gus d mu-c dp mo seo. K i t q u i nhupm gus cho t h i y h l u h i t c i c mo 
seo s i n g sd l deu co mau xanh c h i m r l t d i m , chi rng to gen gus da d u p e c h u y i n vao t l b i o mfl seo va nhan Ifln trgn 
m l i t r u d n g n u l i cay m l seo. Khi c h u y i n c i c mf l spo s i n g sd l sang moi t rudng tai sinh da thu dup-c 21 c i y t i i s inh. K i t 
q u i chpn Ipc thu d u p e 8 dong cay c h u y i n gen ra r l tren mfl i t rudng cd bo sung kanamycin 50 rng/l. Day la nhOng k i t 
qua bu-dc d i u k h l n g djnh s y t h i n h cong ci ia quy trinh c h u y i n gen xay dyng dupe, lam l i l n d l cho c i c nghien c i ru 
c h u y i n gen k h i n g bg ha v i o khoai lang 0 Vipt Nam. 
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Hinh 3. Khoai lang chuyen gen bieu h i f n gus d cac giai doan khae nhau A,B_: Ngon. la bieu hl^n gus tam thdi sau 2 ngay; C.D: 
mo S90 bi lu hi§n gus sau 15 ngSy va 40 ngay: E: Md s?o chuyin gen. F: Ch6i chuyen gen tai sinh Id md seo 

K ^ T LUAN 

Oa fighiSn c t iu hoan th i^n quy trinh e h u y i n gen gus vao khoai lang t h i n g qua A.tumefaciens bao gim: V i t liflu b i l n ngp 
la dinh ngpn, nflng dfl ODeoo-0,8, n i n g dp Aeetosyringone 150 | jM, thdi gian nhiflm k h u l n 20-30 phuL N g u o n g ndng dfl 
kanamycin tren mdi b v d n g chpn Ipc mo spo va chpn loc c h l i ehuyen gen phu hop l i 50 mgf l va 100 mg/ l . K i t qua budc 
d i u c h u y i n gen gus vao gifing khoai lang KB1 l i c i c ddng m d seo s i n g sot d i u bieu hipn hoa l d i n g gen gus va thu 
dupe 8/21 d i n g cay khoai lang c h u y i n gen gus ra re tren mfli t rudng ehpn lpc. 

LirlcSm on 

Cong irinh dupe hd trv kinh phi lit Jd idi "Nghien ciiu Iga ^6ng khoai lang kliang lip ha bang cong nghe gen " va dirpc thuc hien vdi sv !w Ir? ve 
irang ikiei bl cua Phong ihi nghiem trying diim Cong ngh( Cen. Vien Cong nghf sinh hpc, Viin Khoa hge vd Cong ngh$ Viet Nam. 
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RESEARCH ON FACTORS AFFECTING AGROBACTERIUM-MEDIATED 
TRANSFORMATION OF SWEET POTATO 
V u Th i L a n ' • ^ Mai Th i P h u o n g Nga'-^, Nguyen T m n g N a m ^ Le Thu N g o c ' , P h a m B i c h N g o c \ C h u H o a n g Ha\ Le 
Tran B inh 

institute of Biotechnology; ' College of Science, Thai Nguyen University, ^University of Science and Technology of Ha 
Noi 

SUIVIMARV 

In this research, Agrobacterium-mediated transformation factors for sweet potato embryogenic calli were optimized using 
glucuronidase (GUS) as a reporter gene. Transformation parameters were optimized including bacterial concentration. 
aeetosyringone (AS) concentration, explant materials, infection time, kanamycin concentration. Results suggested thai the apical 
infected with Agrobacterium tumefaciens strain C58 at concentration 0D6M™„ 0.8, 150 ^M aeetosyringone in 20-30 min gave the 
highest peri;enlage of GUS positive transformants (38%). Transgenic calli were selected in CP3 medium (added 500 mg/l cefotaxim. 
50 mg/l kanamycin) in 3-4 weeks, then shoot regenerated from survival calli were transfenred in MS medium withlOO mg/l 
kanamycin. The results of gus transformation in KB 1 variety showed that almost survival calli gave GUS positive transformants and 
gained 8/21 transgenic plant lines in selection medium (kanamycin 50 mg/I).These results will help us to research deeply to create 
transgenic sweet potato that can resist to sweet potato weevil larvae. 

Key Vr-ords: Agrobacterium tumefaciens. Ipomoea batatas L., gus gene, KBl variety, transformation 
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