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TOM TAT

Str dung cac chét chon loc than thién v6i moi truong trong chuyén gen thyc vat 12 huéng nghién ciru dugce
quan tdm ddc biét trong nhitng nim gin day, gop phin ting kha ning thwong mai hoa cua ciy trdng bién d6i
gen. Trong nghién ciru nay, manose — mot tac nhan chon loc tich cuc duoc lua chon la chat chon loc dbi véi
cdy thubc 14. Kha ning trc ché ciia mannose dbi voi tai sinh cdy thude 1a da ‘duoc déanh gia thong qua ba giai
doan: giai doan tdi sinh tao da chdi, giai doan keo dai chdi va giai doan ra 1& voi hai gidng thubc 1a K326 va
C9-1. Két qua cho thdy, c6 thé lya chon ndng d6 mannose 1a 30 g/l cho giéng K326 va 20 g/l cho gidng C9-1 &
giai doan tao da chdi; 30 g/l mannose bd sung 7,5 g sucrose cho giai doan kéo dai chdi va 30 g/l mannose cho
qué trinh chon loc chdi chuyén gen ¢ ca 2 giong K326 va C9-1. Hiéu qua chon loc cua mannose trong 2 quy
trinh chuyén gen véi gen danh dau gus cho théy ti 1& chuyén gen kha cao, dao dong tur 16 - 17% & giong thube
1a K326 va 9-11% & giéng C9-1. Viéc tao thanh cong cdy thudc 1a chuyén gen sir dung mannose lam chat chon
loc mé ra huéng méi trong tao giéng cay chuyén gen than thién voi méi trudng.

Tir khéa: Gus, manA, mannose, phosphomannose isomerase, thuoc la
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Ngay nay, véi su phét trién cua cong nghé sinh
hoc, chuyén gen ¢ thyuc vt duoc xem la mot bién
phap hiru hiéu dé tao cac glong cdy trong c6 ning
sudt, phim chit va strc chong chiu cao. Tuy nhién,
sy ton tai ctia hé thong gen chon loc khang khang
sinh hay khang thudc diét co trong cac san pham
chuyén gen khién ching tr¢' thanh méi lo ngai dbi
véi strc khoe va moi truong (Qiao et al., 2010).

Mannose 1a mét loai duong don thugc nhom
aldose, khi dugc hap thu vao co thé s& bi phosphoryl
héa thanh mannose-6-phosphate bdi enzyme
hexokinase. Néu khong co su ton tai clla enzyme
phosphomannose isomerase (PMI) chuyén hoa
mannose-6-phosphate  thanh  fuctose-6-phosphate
trong co thé, mannose-6-phosphate s& duoc tich liy
trong té bao gdy déi phosphate va ATP. Sy suy giam
phosphate 14n lugt ddn dén ting tong hop tinh bot va
maltose, rc ché qua trinh sinh truong va phat trién
ctia co thé (Joersbo et al., 1998). Do viy, hau hét cac
thuc vat déu khong thé ton tai trén moi truong chira
mannose vi khong c6 enzyme PMI, chi c6 mdt s it
loai nhu ca rét, khoai lang, cay ho dau... dugc ching

minh 1a c6 kha nang st dung mannose nhu mot
nguon cacbon (Jain et al., 2007).

PMI duoc mé héa boi gen mand c6 ngudn goc
tr Escherichia coli (Miles et al., 1984) la mét trong
nhitng hé théng chon lgc hiéu qua, than thién véi
mdi truong da dugc sir dung thanh cong & mot sd
loai thyc vat nhu: ci cai duong (Joersbo et al.,
1998), ké ngoc trai (O'Kennedy et al., 2004), du du
(Zhu et al., 2005), lua (Penna et al., 2008), lta mi
(Gadaleta et al., 2006), tao (Degenhardt et al., 2006),
mia (Jain et al., 2007), dau twong (Tran Thi Cuc Hoa
et al., 2007)... Cac két qua nay gbp phan tao ra cac
san phim bién dbi gen an toan, lam ting kha ning
thuong mai hoa cta chung.

Thubc 1a duge xem 1a cdy mo hinh dé tién hanh
nhiéu nghién ctru sinh hoc co ban vé& chtc ning, vai
trd cling nhu co ché hoat dong cua cac gen hay
protein, cac con dudng trao ddi chat, tbng hop cac
chit so cap va thir cp ¢ thuc vét hay twong tac giita
thuc vat vdi cac sinh vat gay bénh,... Bén canh do,
v6i kha ning d& tai sinh va chap nhén cic gen ngoai
lai, thubc 14 ciing dugc sit dung lam cdy mé hinh
hidu qua trong cac nghién ctru chuyén gen thuc vat,
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giup kiém ching kha nang hoat dong, muc do bieu
hién cuia cic vector chuyén gen.

Trong bai bao nay, ching t6i tién hanh danh gia
mirc d6 méin cam cua cdy thubc 14 dbi vai duong
mannose thong qua nghién ctru tac dung Grc ché cua
mannose dén qué trinh tai sinh ctia hai gidng thudc 14
K326 va C9-1. Két qua duoc st dung cho viéc xay
dung quy trinh chuyén gen vao thudc 14 st dung
mannose 1am chit chon loc. Vi vector chuyén gen
mang gen chon loc manA va gen chi thi gusA, nhitng
dong thudc 14 chuyén gen diu tién da duoc thu nhin
va kiém tra su biéu hién cua gus két hop véi PCR.

VAT LIEU VA PHUONG PHAP
Vit liéu
Vit liéu thue vit

Cay thube 14 (Nicotiana tabacum L.) cia 2 gidng
K326 va C9-1 nuoi cay trong dieu kién in-vitro.

Chiing khuin

Agrobacterium  tumefaciens mang ciu tric
pNOV-gusplus, chtra gen manAd va gusA.

Ngudn vat liéu cho nghién ctru dugc cung cap
boi Phong Cong nghé t€ bao thyc vat, Vién Cong
ngh¢ sinh hoc.

Phuong phap nghién ciu

Xic dinh nong dp mannose cho chon lpc ciy thuéc
li chuyén gen

Qué trinh tai sinh cdy thudc 14 chuyén gen trai
qua ba giai doan 1a giai doan tao chdi, kéo dai chdi
vararé. Vi vay, dé xay dung dugc hé théng chon loc
hoan chinh, chiing t6i tién hanh thyc hién nghién cuu
su anh hudng clia mannose ¢ ba giai doan trén ¢ hai
gidng thudc 14 dang dugc trdng phd bién ¢ Viét Nam
la K326 va C9-1.

Xdc dinh nong dé mannose chon loc cho giai doan
tao choi

Céc manh 14 thude 14 kich thuée khoang 1 cm?
clia 2 gidng thude 14 C9-1 va K326 dugc dat vao moi
truong MS + BAP (1 mg/l) + duong mannose + agar
7,5 g/l, pH = 5,8. Trong d6 ndng d6 mannose bd
sung vao moi trudng lan Iwot 1a: 0; 10; 20; 30; 40; 50
g/l (ki hiéu tir CT1 d&én CT6). Theo ddi thi nghiém
trong 4 tuan, danh gia két qua théng qua: ti 1¢ miu
tai sinh, ti 16 mau khong tai sinh, ti 16 mau chét, s6
chdi trung binh (TB)/ mau va chat lugng chdi.
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Xdc dinh nong do sucrose thich hop trén nén chon
loc mannose cho giai doan kéo dai choi.

Cac cum chdi thude 14 thu duge sau 2 tuln tai
sinh tir cac manh 14 & mdi truong MS + BAP 1 mg/l
+ sucrose 30 g/l v&i ti 1& tao chdi trung binh 1a 5
chdi/cum & C9-1 va 6 chdi/cum ddi véi K326 s&
dugc dat vao moéi truong nghién ciru 1la MS +
mannose 30 g/l + duong sucrose + agar 7,5 gfl,
pH=5.8. Trong d6 ndéng do sucrose thay déi twong
ung theo 5 cong thire (ki hi¢u theo thir tu tr SM1 dén
SM5) 1a: 0; 2,5; 5; 7,5, 10 g/l. M&i cong thic ciy 6
binh tam giac voi tong sé cum chdi thi nghiém 1a 30.

Theo ddi thi nghiém trong 2 tudn, danh gia két
qua théng qua so choi kéo dai trung binh (TB)/cum
va ti 1¢ choi kéo dai.

Xac dinh nong dé mannose thich hop cho qua trinh
rare

Chdi thude 14 c6 kich thuée 2-3 cm, hinh thanh
trén moi truong MS véi duong sucrose duge dat vao
moi treong MS + mannose + agar 7,5 g/l, pH=5,8.
Trong d6, ndng d6 mannose thay ddi theo cic cong
thtre thi nghiém (ki hiéu theo thu tu la BC, M10 dén
M30) 1a: 0; 10; 15; 20; 25; 30 g/1. M01 cong thuc cdy
6 binh tam giac v6i tong s6 chodi cdy 1a 48.

Theo ddi thi nghiém trong 2 tudn, danh gia két
qua thong qua so choi tao re, chat luong cdy va re.

Ddnh gia hiéu qud chon loc ciia mannose trong hai
quy trinh chuyén gen vao thuoc la.

Manh 14 cta hai gidng thudc 1a K326 va C9-1
dugc nhiém khuén A. tumefaciens mang vector
chuyén gen trong thoi gian 10 phat. Sau do, cac
ménh 14 dugce dit trén moi trudng dong nudi cay 2
ngay. Sau 2 ngay, manh 1& duoc chuyén sang moi
truong chon loc dé Iya chon cac chdi chuyen gen.
Chung t6i tién hanh dénh gia hiéu qua chuyén gen
khi st dung mannose l1am chit chon loc theo 2 quy
trinh: Quy trinh 1, st dung mannose cho ca 3 giai
doan tai sinh va quy trinh 2 chi st dung mannose véi
ndng d6 30 g/l ¢ giai doan ra ré. banh gia hi¢u qua
chon loc cia 2 quy trinh dya vao s6 mau biéu hién
gus tam thoi va PCR, ti 1& chuyén gen. Mdi quy trinh
bién nap lap lai 2 14n vé6i s6 manh 14 thi nghiém 1a 50
manh/16 thi nghiém.

Céc chdi ra r&, sinh truong tét trén méi truong
khi dat chiéu cao 4 - 6 cm sé tién hanh ra cdy ¢ nha
luéi.

Phén tich cdy chuyén gen bang phwong phdp
nhudm mé héa té bao
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Cum chdi, 14 va chdi thudc 14 sau chuyén gen
dugc ngam trong dung dich X-Gluc 1% dét trong tu
37°C qua dém. Sau d6 miu ngadm duoc rira bang con
70° dé loai bo diép luc.

Phn tich cdy chuyén gen bang phwong phdp PCR

DNA tong s6 tir 14 thude 14 dugc tach chiét va st
dung 1am khuén mau cho phan tng PCR v&i cip mdi
ddc hiéu nhdm xé4c dinh sy c6 mit cua gen chuyén
trong cac dong thudc 14. San pham PCR duoc dién di
kiém tra trén gel agarose 0,8%.

Phwong phdp xi li 6 ligu

S6 liéu thi nghiém dugc xir li bing phan mém xir
li théng ké SPSS phién ban 18. Sy sai khac giita cac
gia tri dugc xac dinh bzing Oneway- ANNOVA
(turkey’s-b) & muc y nghia a = 0,05

KET QUA VA THAO LUAN

Xdc dinh nong dp mannose chon lopc thich hop cho
giai dogn tao da choi

Céac manh 14 cua 2 gidng K326 va C9-1 voi dién
tich 1 cm® dugc dat trong méi trudng c6 ndng do
mannose thay ddi theo 6 cong thtrc lan Iwot 1a 0, 10,
20, 30, 40, 50 g/l. Sau 4 tuan theo doi, két qua (bang
1 va bang 2) cho thdy: cic manh 1a dat trén moi
truong c6 mannose (10g/1) cho kha nang tai sinh va
tao chdi manh nhat (K326 1a 93,33% cho ti 1¢ tai
sinh véi 5,32 chdi TB/mau, C9-1 cho ti 1& tai sinh
100%, v&i 4,87 chdi TB/mau), khong c6 manh 14 nao
bi rc ché hay chét. Ngoai ra, cic chdi dwoc tao ra
déu phat trién hoan thién, c6 mau xanh, than map

(Hinh 1). Tuy nhién, khi ting ndng d6 mannose 1én
20 - 50 g/l thi kha ning tai sinh va tao chdi ctia thude
la giam dan. Pong thoi, ti 16 miu vang, khong tai
sinh, mau chét ting 1én va chat lugng chdi ciing giam
dﬁn, thé hién tiém nang uc ché cua mannose. Mat
khéc, khi so sanh két qua 2 gidng, ching toi thay,
cac manh 1 cua gidng thudc 14 C9-1 bi e ché hoan
toan ngay tir ndng do6 mannose 1a 30 g/l, thip hon
nhidu so v&i K326 (50 g/l). Hon nira, kha nang tao
chdi, kha nang sinh truéng cua chdi ¢ gidng thude 14
C9-1 déu thap hon so véi gibng K326. Nguyén nhan
1a do su khac biét vé& kiéu gen, quy dinh sy khac
nhau vé ddc diém hinh thai cua hai gidng: C9-1 ¢6
la mong, it 16ng hon, nhay cam v&i mannose hon so
voi K326. Két qua nay c6 thé 1i giai rang: trong ban
than thudc 14 di c6 mat cua gen ma héa cho enzyme
PMI, chuyén hoa mannose-6-phosphate thinh
fructose-6-phosphate. O ndng d6 mannose thip (10
g/, thudc 1a c6 kha niang s dung mannose lam
ngudn cacbon, tir d6 s& sinh truong va phat trién binh
thuong nhu & méi truong MS ¢b bd sung sucrose.
Nhung khi ndng d6 mannose ting 1én, h¢ thong PMI
tu nhién thép, hoat dong khong hiéu qua gay Gc ché
qué trinh sinh truong va phat trién cia cay (Joersbo
et al., 1998). Mit khac, c6 thé khi ndng d6 duong
trong moi truong tang 1én qua cao (50 g/1) s& tao moi
truong wu truong, ap sudt tham thau ting 1én, mo
nudi cay kho hat duge nude, thim chi 1a mét nude,
dan dén sinh truong va phat trién kém.

Tir két qua nghién ctru thu dugc, chung t6i sé& st
dung duong mannose véi cac nong do 1a 30 g/l dbi
v6i K326 va 20 g/l d6i v6i C9-1 1am chét chon loc ¢
giai doan tao da chdi ctia mé 14 thude 14 chuyén gen.

Bang 1. Anh hwéng clia ndng dd mannose t&i qua trinh tai sinh, tao da chdi & gidng thubc 1a K326.

So choi

Ty 18 (% .
Cong thirc e . - 1(1:1’1(1)’?: chdi
Tii sinh ?;*l“;lgli ';h"“g Chét flfgig 0 Gfchdi TB/mAU ¢
CT1 60 36,67 3,33 56 3,11°+ 0,254 -
CT2 93,33 6,67 0 149 5,329+ 0,330 +4++
CT3 66,67 20 13,33 43 2,15+ 0,196 ++
CT4 53,33 30 16,67 28 1,75°+ 0,194 +
CT5 30 43,33 26,67 6 0,67*+ 0,236 -
CT6 0 26,67 73,33 0 0 -
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Bang 2. Anh hwéng clia ndng dd mannose t&i qua trinh tai sinh, tao da chdi & gidng thubc 1a C9-1.

Ty 18 (%) Sé chbi ]
Congthire o ) Tongsé b chéi Chay long
Tai sinh Vang/khéng tai sinh Chét chéi TB/mAu choi
CT1 100 0 0 76 2,53% £ 0,202 +
CT2 100 0 0 140 4,87° + 0,266 ++
CT3 63,33 33,33 6,67 30 1,937+ 0,182 +
CT4 0 100 0 0 0 --
CT5 0 100 0 0 0 --
CT6 0 36,67 63,33 0 0 --

Ghi cha: Cac chi¥ cai a, b, ¢ thé hién sy sai khac cé y nghia thdng ké gitka cac cong thire trong cling mét cot véi do tin cay
95%.
+++: Chdi phat trién hoan thién, cé mau xanh, than chdi map va nhidu 1a
++: Chdi xanh, than chdi ngan, 14 phat trién khong déu;
+: Choi c6 mau vang xanh, than chdi ngan, it 14;
- Chdi c6 mau vang, phat trién khdng hoan thién, khdng co kha nang tao cay hoan chinh (chdi chét sau 4 tudn theo déi);
—: Khéng danh gia.

Hinh 1. Anh huéng clia ndng d6 mannose t¢i kha nang tai sinh ciia manh 14 thude la. A, Mannose &nh huéng t6i kha nang
tao chdi clia giong K326; B, Mannose anh hwéng té¢i kha nang tao choi cia giong C9-1.

Bang 3. Anh hwéng clia sucrose trén nén chon loc mannose t6i kha nang kéo dai chdi clia giéng thudc 14 K326.

Sé cum chdéi  Sé chéi Chi kéo dai
Cong thire Man : Sue ™ TB/cym $é lwong 3:.%%52) Ty 18 (%)
SM1 30:0 6x5 6 75 2,5+ 0,239 41,67
SM2 30:25 6x5 6 101 3,37+ 0,232 56,11
SM3 30:5 6x5 6 113 3,77°+ 0,252 62,78
SM4 30:7,5 6x5 6 124 4,13 £ 0,248 68,89
SM5 30:10 6x5 6 115 3,83+ 0,307 63,89
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Bang 4. Anh hwéng clia sucrose trén nén chon loc mannose t6i kha nang kéo dai chdi clia giéng thubc 1a C9-1.

< N : s Chadi kéo dai
Cong thirc Man : Suc ?S cum choi ?glf::ﬁ: . Sé chdi kéo L
: S6 lwong dai TB/cum Ty 1€ (%)
SM1 30:0 6x5 5 60 2,0°+ 0,249 40
SM2 30:25 6x5 5 67 2,23%+ 0,241 44,67
SM3 30:5 6x5 5 81 2,70°+ 0,252 54
SM4 30:7,5 6x5 5 92 3,07° £ 0,389 61,33
SM5 30:10 6x5 5 89 2,97° + 0,347 59,33

Ghi chii: Cac chi¥ cai a, b, ¢ thé hién su sai khac c6 y nghta théng ké gilra cac cong thirc trong ciing mot cot véi do tin cay

95%).

Xdc dinh nong do sucrose thich hop trén nén chat
chon lgpc mannose cho giai doan kéo dai choi

bé giam bét sy trc ché ctia mannose, sucrose da
dugc dua vao mdi truong co6 chira 30 g/l mannose
trong giai doan kéo dai chdi. Két qua cho théy, ti 18
cac chdi duge kéo dai va sd choi kéo dai trung
binh/cum tang 1én khi ting ndng d¢ sucrose tir 0 g/l
dén 7,5 g/l. Tuy nhién, cac chi tiéu nay lai giam nhe
khi tang sucrose 1én 10 g/l (Bang 3 va Bang 4). Diéu
nay chimg t6, sucrose khi dugc bd sung vao moi
truong ¢6 thé lam giam bét kha ning tc ché do
mannose tao ra nhung khong thé loai bo hoan toan
tac dung chon loc ciia mannose. Két qua nay phu
hop v6i cac nghién ctru trén mot s6 dbi tuong cay
trdng khac vé vai tro cua sucrose trong viéc diéu
chinh tac dung uc ché ciia mannose (Joersbo et al.
1998), (Bakshi et al., 2012), (Zhu et al., 2005). Dua
trén két qua thu duoc, ching t6i lya chon méi trudng

¢6 chira 30 g/l mannose va 7,5 g/l sucrose cho thi
nghiém chon loc cay thudc 14 chuyén gen.

Xdc dinh nong dp mannose chon lopc thich hop cho
giai dogn ra ré

Sau 2 tudn theo dbi sy ra ré, nhin théy su sinh
truong cta chdi thude 14 nhay cam hon véi manose
s0 vOi qua trinh sinh truong va phat trién cua cac
manh 14. Sy ting dan ndng d¢ manose c6 anh hudng
1o rét dén ti 18 chdi in vitro ra & va dic biét 1a chét
luong ré. Thoi gian ra ré cua cac chdi ting 1én, ti 18
ra r& cing véi chit lwong r& giam manh khi ting
ndéng do mannose tir 0 - 25 g/l (Bang 5). Hon nita,
cung voi viéc tang néng dd mannose, d¢ cing va
mau sic cia chdi ciing ting 1én. Khi moi trudng
chira 30 g/l mannose, sy ra ré & cac chdi thude 1a bi
trc ché hoan toan (Bang 5, Hinh 2). Vi véy, cac chdi
thudc 14 chuyén gen s& dugc chon loc hiéu qua khi
dat vao moi truong chira 30 g/l mannose.

Bang 5. Anh hwédng ndng dd mannose t&i qua trinh tao ré clia chdi thudc la thudc hai gibng K326 va C9-1.

Néng dé Té £ S6 lwong choéiraré Ty l1é ra ré (%) Chét lvgng
- . 6ng s6 P
Cong thirc manose hdi TN cay varé
() chol K326 C9-1 K326 C9-1 (diém)

bC 0 48 48 48 100 100 5
M10 10 48 31 20 64,58 41,67 4
M15 15 48 22 14 45,83 29,17 3
M20 20 48 16 9 33,33 18,75 2
M25 25 48 8 6 16,67 12,5 1
M30 30 48 0 0 0 0 -

Ghi chi: 5 diém: ré xut hién sém sau 1 tuéin, cay xanh khoe, ré trang, dai va nhiéu ré phuy; 4 diém: ré xuét hién sau 10
ngay, ré trang, ngan, it ré phu, cay thap 3 diém: ré xuét hién sau 10 ngay, ré co mau trdng vang, ngan khéng c6 ré phu, cay
thap va ctrng, mau xanh dam; 2 diém: r& xuét hién sau 2 tuan ré vang, clrng, ngan va khéng cé ré phu, cay cirng, cham
sinh trwdng; 1 diém: ré xuét hlen sau 2 tuan, vang, khdng co ré phu cay bi gia héa.
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Hinh 2. Anh hwéng clia mannose t&i qua trinh tao ré cGa chdi thudc la gibng C9-1.

Xiy dung hé thong chon lgc ciy thude 14 chuyén
gen sir dung mannose la chat chon loc

Két qua xac dinh néng d6 mannose thich hop
cho céc giai doan tai sinh cua cay thudc 14 cho thay,
giai doan ra ré 1a nhay cam véi mannose nhit. Vi
vdy, chung t6i thyc hién chuyén gen va tai sinh cay
thudc 1a chuyén gen theo 2 quy trinh, mét 1a st dung
mannose cho chon loc & ca 3 giai doan va hai 1a chi
st dung mannose & giai doan ra ré, nhim tim ra mot
quy trinh chuyén gen vao thudc 14 sir dung chét chon
loc mannose mdt cach higu qua.

Sau khi tién hanh bién nap, chuyén gen thong
qua vi khuén Agrobacterium tumafeciens, cac manh
thude 14 duge dat vao cac moi trueong tai sinh khac
nhau theo 2 quy trinh. Két qua dugc thé hién & bang

6, 7 va Hinh 3). Xét vé ti 1& chuyén gen, két qua
nghién ciru thu dwoc cho thy: ti 1& chuyén gen & 2
quy trinh c¢6 sy chénh léch khong 16n (17% véi
K326, 11% véi C9-1 & quy trinh 1 va 16% voi K326,
9% vo1 C9-1 ¢ qui trinh 2).

Mit khac, ching t6i thdy rang, & ca 2 quy trinh,
khi sir dung mannose 1a chét chon loc cho tai sinh cay
thudc 14 chuyén gen, khong c6 chdi nao bi hoai tir nhur
o chon lgc st dung khang sinh. Nguyén nhén 1a do
duong mannose khong 1am chét t& bao nhu cac chat
khang sinh, n6 chi bi phosphoryl hoa thanh mannose-
6-phosphate dudi tic dung ciia hexokinase, tc ché
sinh truong cia té bao khong chuyén gen. Pidu nay
ciing gitip cai thién dang ké chat lwong chdi va 1& cua
ciy chuyén gen, lam tang ti 1¢ séng sot cua cay khi ra
nha ludi (Bakshi ef al., 2012).

Hinh 3. Két qua chuyé&n gen vao cay thudc la gibng K326. A, La bidu hién gus; B, Cay chuyén gen séng trén moi trwong

mannose; C, R& cay chuyén gen trén méi trwd'ng mannose.
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Bang 6. Hiéu qua chon loc cay thudc la chuyé&n gen s dung mannose & ca ba giai doan tai sinh (quy trinh 1).

. Sé chéi tach . Biéu hién gus Tile
Lk x Mau tao < S6 choi %
Giong SL mau choi chéi TBi Téng sé raré Tam thii * PCR chuyén
orTBieum - cnai am thot gen (%)
K326
2 x 50 49 1,27 £ 0,150 127 24 15/20 17 17
WT-K326 2x5 4 0,9 £ 0,314 9 0 0 0 0
C9-1 2 x 50 59 1,33 0,145 133 15 11/20 11 11
WT-C91 2x5 3 0,6 £ 0,221 6 0 0 0 0
Bang 7. Hiéu qua chon loc cay thudc la chuyén gen st dung mannose & giai doan ra ré& (quy trinh 2).
MA S6 chéi tach Biéu hién gus Tile
x au  Séchdi chuyén
Giong SL mau tao . Téng sé x .
chai Chdi TB/cum hi rare Tam thoi PCR gen
chol (%)
K326 2 x 50 91 4,7 £0,227 470 28 15/20 16 16
WT-K326 2x5 9 5,4 + 0,581 54 1 0
C9-1 2 x 50 79 2,86 + 0,206 287 21 10/20 9
WT-C91 2x5 9 4,7 £0,448 47 0 0

Ghi chua bang 6, 7: WT-K326, WT-C9-1: Cay thubc la khéng chuyén gen gibng K326 va C9-1; (*): Kiém tra sy biéu hién tam
thoi cia gen gus bang cach nhudém 10 cum chdi, lay tr 10 manh 1a khac nhau (khong tinh vao so lwgng mau trong 16

chuyén gen) sau 3 tudn nudi cay trén moi trwong tao da chdi.

KET LUAN

H¢ théng chon loc cay thude 14 chuyén gen sur
dung mannose lam chét chon loc da duoc xay dung
thanh cong vdi ti 18 chuyén gen dao dong tir 16 -
17% & gidng K326 va 9 - 11% & giéng C9-1. Nong
d6 mannose st dung trong tai sinh va chon loc cay
chuyén gen qua 3 giai doan lan luot 1a: 30 g/l v&i
K326 va 20 g/l véi C9-1 & giai doan tao da chdi; 30
g/l mannose va 7,5 g/l sucrose ¢ giai doan kéo dai
chdi va & giai doan ra ré 1a 30 g/l.

Loi cam on: Céng’trinh nay dwoc thuc hién tgi
phong Cong nghé té bao thuc vdt va phong Cong
nghé ADN Ung dung, Vién Céng nghé sinh hoc.

TAI LIEU THAM KHAO

Bakshi S, Saha B, Roy NK, Mishra S, Panda SK, Saho L
(2012) Successful recovery of transgenic cowpea (Vigna
unguiculata) using the 6-phosphomannose isomerase gene
as the selectable. Plant Cell Rep 31: 1093-1103.

Degenhardt J, Poppe A, Montag J, Szankowski I (2006)
The wuse of the phosphomannose-isomerase/mannose
selection system to recover transgenic apple plants. Plant
Cell Rep 25: 1149-1156.

Gadaleta A, Giancaspro A, Blechlb A, Blanco A (2006)
Phosphomannose isomerase, pmi, as a selectable marker
gene for durum wheat transformation. J Cereal Sci 43: 31-
37.

Jain M, Chengalrayan K, Abouzid A, Gallo M (2007)
Prospecting the utility of a PMI/mannose selection system
for the recovery of transgenic sugarcane (Saccharum spp.
hybrid) plants. Plant Cell Rep 26: 581-590.

Joersbo M, Donaldson I, Kreiberg J, Petersen SG,
Brunstedt J, Okkels FT (1998) Analysis of mannose
selection used for transformation of sugar beet. Mol Breed
4: 111-117.

Miles JS, and Guest JR (1984) Nucleotidee sequence and
transcriptional start point of the phosphomannose
isomerase genee (manA) of Escherichia coli. Gene 32: 41-
48.

O’Kennedy MM, Burger JT, Botha FC (2004) Pearl millet
transformation system using the positive selectable marker
genee phosphomannose isomerase. Plant Cell Rep 22:
684-690.

Penna S, Ramaswam MB, Vishvas B, Anant (2008)
Mannose-Based ~ Selection  with ~ Phosphomannose
isomerase (PMI) gene as a positive selectable marker for
rice genetic transformation. J Crop Sci Biotech 11: 233-
236.

137



Qiao GR, Zhou J, Jiang J, Sun YH, Pan LY, Song HG,
Jiang JM, Zhuo RY, Wang XJ, Sun ZX (2010)
Transformation of Liquidambar formosana L. via
Agrobacterium tumefaciens using a mannose selection
system and recovery of salt tolerant lines. Plant Cell Tiss
Organ Cult 102: 163-170.

Tran Thi Cuc Hoa (2007) Assessment of the inhibition

Lé Thi Thuy et al.

ability of mannose on soybean seed germination, shoot
elongation and rooting for the establishment of a mannose
selection system in soybean transformation. Omonrice 15:
21-28.

Zhu YJ, Agbayani R, McCafferty H, Albert HH, Moore PH
(2005) Effective selection of transgeneic papaya plants with
the PMI/Man selection system. Plant Cell Rep 24: 426-432.

ASSESSMENT OF THE MANNOSE INHIBITION ON TOBACCO REGENERATION FOR

ESTABLISHMENT OF A MANNOSE
PLANTS

SELECTION SYSTEM FOR TRANSGENIC

Le Thi Thuylﬂ, Trieu Thi Hangl, Lam Dai Nhanz, Le Van Son*

'Hanoi National University of Education

*Institute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

Recently, the application of environmentally friendly methods in transgenic-plant selection has been
exploited with an interest to contribute to the commercialization of transgenic products. In this study, mannose
was chosen in selecting transgenic tobacco. The ability of mannose to inhibit tobacco regeneration was
assessed through three stages: creating multi-shoot, elongating shoot, and rooting of tobacco cultivars K326
and C9-1. The results showed that mannose concentrations at 30 g/l and 20 g/ are suitable for creating multi-
shoot of K326 and C9-1, respectively. In addition, mannose concentration at 30 g/l in combination with 7,5 g/1
sucrose is fit for elongating shoot while its concentration at 30 g/l is appropriate for rooting transgenic tobacco
in both K326 and C9-1 cultivars. The mannose selection of transgenic tobacco using gus gene showed that the
transgenic effectiveness is ranging 16-17% of K326 and 9-11% of C9-1 cultivars. The successful establishment
of mannose selection system in transgene tobacco contributes to generate bio-safety transgenic plants.

Keywords: Gus, manA, mannose, phosphomannose isomerase, tobacco
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