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TOM TAT

Chiing t6i dd biéu hién tiéu don vi B ciia doc té cholera (CTB) gdy bénh ta cia vi khudn
Vibrio cholerae trong qud ca chua giong 311 (Lycopersicon esculentum L. cv. 311). Trong
nghién ciru nay, ching téi danh gia hinh thdi, chat lwong va sw biéu hién cia CTB trong qud ca
chua chuyén gen. Két qua nghién ciru ciia ching t6i cho thdy, khéng cé sw thay doi ding ké vé
ddc diém hinh thai va chdt lwong cia qua chuyén gen so véi doi chitng. Mirc d6 biéu hién ciia
CTB trong qud ca chua chin khoang 0,89% protein hoa tan tong sé. Phén tich GM1-ELISA cho
thdy, protein CTB c6 lién két kha manh véi ganglioside-GM1, goi ¥ rang cdc tiéu don vi B da

tao ra dang pentamer co hoat tinh sinh hoc.

Tir khéa: Ca chua chuyén gen, CTB, chdt lwong qud, hinh thdi qua.

1. Mé dau

Qua ca chua la mot loai rau an qué giau vitamin, chét khoang va nhiéu chét co
hoat tinh sinh hoc, ¢ thé an séng va ché bién thanh nhiéu loai thuc phém quan trong
cho doi séng con ngudi. Bén canh nhitng gia tri vé dinh dudng, qua ca chua con co gia
tri vé mat y hoc nhu gitip co thé ting cuong kha ning mién dich, phong chdng nhidm
tring, chong oxy hoa,... V4i nhimg vu diém trén, nhiéu phong thi nghiém dang st dung
ca chua lam dbi twong biéu hién cac protein khang nguyén dé san xuit vaccine phong
bénh cho ngudi va dong vat nhu cic protein gdy viém phdi va dich hach, protein vo ciia
enterovirus 71 gdy bénh chan-tay-miéng, khang nguyén bé mit cia virus viém gan B
(HBsAg), doc t6 dudng rudt khong bén nhiét cua E. coli (LTB), tiéu don vi B cta doc t6
cholera (CTB)...

Cholera toxin (CT) cua vi khudn Vibrio cholerae 13 tac nhan giy bénh ta, lam
mét nude va cac cht dién giai trong co thé. Tiéu don vi B ciia CT ¢6 tinh khang nguyén
manh va c6 chirc ning lién két v6i cac thu thé glucosphingolipid trén bé mit t& bao
eukaryote. Khang thé khang tiéu don B ¢6 kha nang trung hoa dugc CT. Vi vay, CTB la
mot tmg vién khang nguyén day hira hen trong san xuit vaccine phong bénh ta.

Trong bai bdo ndy, chung toi trinh bay mot sé két qua vé dic diém hinh thai, chit

lwong qua va sy biéu hién ciia CTB trong qua ca chua chuyén gen.
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2. Nguyén li¢u va phwong phap nghién ciru
2.1. Nguyén liéu nghién curu

Qua ciia sau dong ca chua 311 (Lycopersicon esculentum L. cv. 311) chuyén gen
CTB (s6 1-6) da duoc tao ra trong mot nghién ctru trude day [5].

2.2. Phwong phadp nghién curu
2.2.1. Cdc phwong phdp danh gid hinh thdi va chdt lrong qua

Puong kinh, chiéu dai va hinh dang qua duoc xac dinh bang phuwong phép do.
Mau sic qua duoc xac dinh bang cam quan (IPGRI, 1996).

Vitamin C duoc x4c dinh bang phuong phap chuan do [3].

Carotene dugc xac dinh theo phuong phap cua Trizel [4].

b9 Brix cua dich qua dugc xac dinh trén may do UTAGO N1 (Utago, Nhat Ban).
D6 chua dich qua dugc xac dinh bang phuong phap chuan do [1].

Puong khir tong sé duoc xac dinh bang phwong phép dinitrosalicylic acid [3].
Khéi lwong chat khé duge xac dinh theo phuong phap siy kho tuyét dbi [2].
2.2.2. Cdc phwong phdp phan tich biéu hién cia CTB trong qud

Mirc d6 biéu hién cua protein CTB trong qua ca chua chuyén gen duoc xac dinh
bang phan tich ELISA [10].

Ai lyc lién két cua protein CTB véi thu thé GM1-ganglioside dugc xac dinh
bang phan tich GM1-ELISA [5].

2.2.3. Xur Iy thong ké

Céc thi nghi¢ém dugc lap lai 3 lan. S6 liéu thuc nghiém duogc tinh gié tri trung
binh va phan tich ANOVA (Duncan’test, p<0,05) bang chuong trinh SAS.

3. Két qua nghién ciru va thao luin
3.1. Bic diém hinh thdi qud

Dic diém hinh thai qua duoc trinh bay & Bang 1. Nhin chung, dudng kinh va
chiéu dai qua gitra cac dong chuyén gen va dbi chimg sai khac khong c6 ¥ nghia thong
ké (p>0,05). Puong kinh qua dao dong tir 4,67 - 5,03 cm va chiéu dai qua dao dong tir
447 -49 cm.

Hinh dang qua va mau sic qua thé hién dic tinh di truyén cua giéng. Qua cua
cac dong chuyén gen va ddi ching déu c6 dang hoi tron va mau do sang (Bang 1 va
Hinh 1).
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Bang 1. Mot s6 dic diém hinh thdi qua

Dong Du’(‘m%ckl:’ll)lh qua Chiél(lc:inz‘;i qua Hinh dang qua Méuc;s?;lcl qua
1 4,70* 4,57% Tron hoi det Do sang
2 4,93% 4,83 Tron hoi det Do sang
3 4,70* 4,60* Tron hoi det Do sang
4 5,03? 4,9* Tron hoi det Do sang
5 4,67% 4,47% Tron hoi det Do sang
6 4,93* 4,8 Tron hoi det b6 sang
Dbi chimg 4,90 4,63 Tron hoi det Do sang

Céc chir cai khac nhau trong cting mdt cot chi su sai khac c6 ¥ nghia thong ké &
p<0,05 (Duncan’s test).

ML |‘|mmmpmwu‘|
5 16 17 18 1!

Hinh 1. Qud ca chua chuyén gen CTB (A) va qud ca chua khéng chuyén gen (B)
3.2. Pic diém chit lwong qud

Két qua phén tich mét sé chi tiéu chat lugng qua giira cac dong ca chua chuyén
gen va ddi ching duogc trinh bay ¢ Bang 2.

Khéi luong chat kho khi qua chin dat cao nhat & dong s6 3 (9,04%), tiép dén 1a
dong s 1 (8,69%) va dong s6 2 (8,79%). Cac dong con lai va ddi chung sai khac khong
¢6 ¥ nghia théng ké (p>0,05), dao dong tir 7,09 - 7,41%.

Vé ham lugng dudng khir trong qua chin, dong sé 6 co6 ham luong dudng khir
cao nhét (1,64%), tiép theo 1a dong sb 2 (1,57%) va dong sb 3 (1,55%). Cac dong con
lai va d6i chiing sai khac khong c6 ¥ nghia thdng ké (p>0,05), dao dong tir 1,14 - 1,23%.
Trong khi d6, dong s6 4 c6 d6 chua qua cao nhét (0,82%), ké tiép 1a dong sb 5 va dbi
chung (0,77%), cac dong con lai dao dong tir 0,44 - 0,64%.

Déi v6i cac loai qua, ham luong vitamin C 13 yéu té chat lugng quan trong vi nd
gop phan ting cuong strc dé khang, ting kha ning trao d6i chit cia co thé. Két qua
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bang 2 cho thdy, ham luong vitamin C giira cic cdy chuyén gen va dbi chimg sai khac
khong c6 ¥ nghia thong ké (p>0,05), dao dong tir 0,102 - 0,128%.

Carotene ciing 1a mot thanh phan quan trong gop phan lam cham qua trinh 3o
hoa va phong ngira ung thu cho con ngudi. Ham luong carotene trong quéa ciia dong sb
1 dat cao nhét (4,6 mg/100g); cac dong con lai va dbi ching sai khac khong c6 ¥ nghia
thong ké (p>0,05), dao dong tir 2,3 - 3,6 mg/100g. P Brix cia qua dat & mirc cao va
bién dong tir 6,0 - 7,1. Trong d6, dong s6 2 dat cao nhat (7,1), thip nhét 13 dong sb 5
(6,0), tiép dén 1a dong sb 3 (6,3), cac dong con lai va ddi chung sai khac khong co y
nghia thong ké (p>0,05).

Mot sb cong trinh nghién ctru ciing ¢ két qua twong tu ching t6i. Chang han,
Brummel et al. (2006) [6] cho biét sy biéu hién cua gen LeExp! ngoai lai khong anh
huong dang ké dén kich thudc cudi cung ctia qua ca chua. Theo Vannini et al. (2007)
[12], khong co6 su khac nhau dang ké vé dic diém chét luong qua giita cac dong ca chua
chuyén gen Osmyb4 cua lua va ddi ching.

Bang 2. Mot s6 ddc diém chat lwong qua

Déng Chét kho Dl}’b'ng Do chua | Vitamin | Carotene P$ Brix
(%) khir (%) | (%) C (%) | (ng/100 g)
1 8,69 1,23¢ 0,64° 0,102 4,6" 6,9°
2 8,07° 1,57° 0,46° 0,115° 3,6 7,1
3 9,04 1,55¢ 0,61 0,123 2,3 6,3
4 7,18% 1,148 0,82° 0,117 2,3 6,6
5 7,414 1,21¢ 0,77° 0,128 2,6” 6,0
6 7,09° 1,64 0,44" 0,127 3,6 7,0
Pbi chung | 7,41° 1,17° 0,77° 0,104 2,3 6,8

3.3. Phén tich biéu hi¢n ciia gen CTB

Phén tich ELISA d3 dugc st dung dé dinh luong muc d6 biéu hién CTB trong
qua cua cdy ca chua chuyén gen (s 1, 2 va 5). Két qua trinh bay & hinh 2 cho thay, ham
luong protein CTB trong qua ca chua chuyén gen chiém khoang 0,08 - 0,89% protein
hoa tan téng s6. Theo Jiang et al. (2007) [8], ham luong protein CTB cao nhit trong qua
ca chua chin 1a 0,081%. Mbt s6 nghién ctru khac ciing da thu dugc mirc do biéu hién
cao cua CTB trong thyc vat, nhu ¢ lua [11], ca 1ot [9]....
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Hinh 2. Phén tich ELISA. 1, 2 va 5: qud ca chua chuyén gen CTB

Ai luc lién két cua protein CTB trong qua ca chua chuyén gen véi thy thé
ganglioside-GM1 dugc x4c dinh bang phan tich GM1-ELISA. Protein CTB cia qua ca
chua chuyén gen c6 i luc kha manh v6i ganglioside-GM1 nhung khéng c6 4i luc dbi
véi BSA (Hinh 3). Kha nang lién két cua protein thuc vat voi cac thu thé ganglioside phu
thudc vao sy hinh thanh cdu tric pentamer tir cac monomer. Sy lip rdp cac monomer
thanh cau trc pentamer la can thiét cho su lién két va nhan biét cua céc té bao niém mac
rudt. Hiéu Iyuc lién két kha manh cua protein CTB véi ganglioside-GM1 chimg to rang cac
tiéu don vi CTB tir thuc vat da lién két véi GM1. Két qua phan tich ELISA va lién két
GM1-ELISA trén qué ca chua chuyén gen chimg t6 protein CTB d tu lip rap thanh cu
trac pentamer ¢ hoat tinh sinh hoc. Mot s6 nghién ctru trudc day da cho théy, protein
CTB thuc vt c¢6 lién két manh vé6i ganglioside-GM1 nhu & ca rét [9] va laa [11].
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Hinh 3. Phdn tich GM1-ELISA. 1, 2 va 5: qud ca chua chuyén gen CTB
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4. Két luan

Chung t6i da biéu hién thanh cong gen CTB trong qua ca chua. Két qua nghién
ctru cua chiing t6i cho thiy, hinh thai va chit luong qué ca chua chuyén gen CTB khong
c6 su sai khic dang ké so v6i d6i ching. Mirc d biéu hién cao nhat cia CTB trong qua
ca chua chuyén gen dat khoang 0,89% protein hoa tong sd va protein tai to hgp nay co
ai lyc kha manh voi GM1-ganglioside.
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MORPHOLOGICAL AND QUALITATIVE CHARACTERISTICS OF CTB
(CHOLERA TOXIN B SUBUNIT) TRANSGENIC TOMATO FRUIT

Le Thi Thinh
Pham Van Dong College
Dang Thanh Long
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SUMARY

We expressed the B subunit of cholera toxin (CTB) from Vibrio cholerae in tomato fruit
(Lycopersicon esculentum L. cv. 311). In this study we estimated the fruit morphology and the
quality of CTB transgenic tomato plants and the appearance of CTB in fruits. Results from our
study showed that there were no significant differences in morphological and qualitative
characteristics between transgenic and non-transgenic tomato fruits. The expression level of
CTB reached approximately 0,89% of the total soluble protein in ripening fruit. GMI-
ganglioside binding assay indicated that tomato CTB protein bound specifically to GMI-
ganglioside. This suggested that the CTB subunits (monomers) formed biologically active

pentamers.

Key words: CTB, fruit quality, fruit morphology, transgenic tomato.
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