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This study was performed to establish and develop efficient procedures for
Agrobacterium-mediated transformation and regeneration of an inbred
cucumber cultivar, which provides a potential protocol to transfer gene of
interest into cucumber as well as further research on genome editing in
cucumber in Vietnam. In this procedure, cucumber seed sterilization was well
performed using 15% NaClO for 15 min. The frequency of multiple shoot
induction was 61.76% and the number of regenerated shoots per sample was
2.45 on MS basal medium added 1.5 mg/L BAP and 1 mg/L ABA. The
rooting frequency ranged from 45% to 85% and the whole regenerated plants
were formed on MS medium supplemented with 20 g/L sucrose. The in vitro
regenerated cucumber plants were successfully transferred and grown on
vermiculite under greenhouse conditions with a survival rate of 66.67%.
These medium components and the regeneration procedure were successfully
utilized to transfer gus reporter gene into the Choka F1 variety using the
Agrobacterium-mediated method. The GUS staining and PCR analysis using
specific primers demonstrated the presence and expression of gus gene in
transgenic cucumber lines. The transformation frequency was preliminary
recorded at 9.44%.
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Nghién ctru nay duoc tién hanh véi muc dich phat trién quy trinh tai sinh va
chuyén gen thong qua vi khuan A. tumefaciens & cay dwa chudt tao co so cho
nghién ctu chuyén cac gen muc tiéu mang cac tinh trang quy ciing nhu chinh
sira hé gen trén cac giéng dua chudt tai Viét Nam. Trong quy trinh nay, diéu
kién khu trang pho hop 1a st dung NaClO 15% trong thoi gian 15 phat. Ti 1€
mau tao da choi dat 61,76% va sb choi trung binh dat 2,45 chdi/ cum mau ciy
trén moi truong MS bo sung 1,5 mg/L BAP va 1 mg/L ABA. Ty 1& chdi phét
sinh ré va tao cay hoan chinh dao dong tir 45% dén 85% trén mdi truong co
ban MS vdi 20 g/L sucrose. Cay con dwoc chuyén ra, thich nghi va sinh
truong trong diéu kién nha ludi dat ty 1& séng 66,67% trén gia thé vermiculite.
Thanh phan méi truong va cac bude tai sinh dugc sir dung trong bién nap gen
chi thi gus vao gidng dua chuét Choka F1 thdng qua vi khuan A. tumefaciens.
Sy c6 mit va biéu hién cua gen chi thi gus trong cac dong dua chuét chuyén
gen duoc khing dinh théng qua phan wng PCR véi cap mdi dic hiéu va
phuong phap nhuém GUS, ty 1é chuyén gen budce dau ghi nhan dat 9,44%.
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1. Pat van dé

Dua chudt (Cucumis sativus L.) thudc ho bau bi Cucurbitaceae, la cy trong dem lai gia tri
kinh té cao va duoc trong ¢ nhiéu nuéc trén thé gici. Day 1a mot trong nhiing ho thuc vét quan
trong cung cap thuc pham c6 gia tri dinh dudng cho con nguoi. Theo FAOSTAT, dua chuét duoc
tréng & nhiéu khu vyc; trong do, nhiéu nhat 1a chau A vai dién tich canh tac hon 1,4 triéu ha va
san luong dat 70,6 triéu tan, san xuat Ién tép trung ¢ Trung Qudc va An Do [1]. Tai Viet Nam,
dua chudt dugc trong nhidu & ving dong bang song Hong véi dién tich hang nam dao dong
khoang 10.000 ha va san luong binh quan dat 300.000 tn [2]. Pay la cdy rau truyén thong, duoc
trong lau doi va chiém vi tri guan trong trong san XUt & nudc ta [3].

Dua chuét la cay trong man cam véi suong gid, yéu cau khi hau am ap dé san xuat, kho thich
g véi cac diéu kién bat thuan nhu han va ung [4], [5]. PBiéu nay da han ché tiém nang phat trién
Cua cdy dua chudt. Cung véi do, tinh hinh dich bénh trén cay trong dang dién bién phuc tap, san
xuat dua chudt phai d6i mat véi nhiéu bénh hai gay ra boi nam, virus vavi khuan gay thiét hailon
vé ning suat ciing nhu hidu qua kinh té [6]. Vi vay, viéc tao ra cac giéng dua chudt c6 ning suat
cao, 6n dinh, kha ning thich nghi phd rong véi diéu kién thoi tiét, khi hau la can thiét, dac biét la
nhu cau mé rong dat canh tac t6i nhimg ving c6 diéu ki¢n tw nhién khong thuan loi.

Ung dung cdng nghé sinh hoc trong tao gidng cay trong dang duoc uu tién phat trién hang dau
hién nay, gilp nang cao hi¢u qua, dong thoi rGt ngan thoi gian va chi phi cho qua trinh chon tao
gidng. Viéc chuyén, tich hop va chinh stra thanh cong vat liéu di truyén vao hé gen cua cdy dua
chuot co thé cai thien kha nang khang bénh ciing nhu tinh chdng chiu ciia cac giéng muc tiéu [7].
Diéu nay ma ra tiém nang cai tién nhitng tinh trang quan trong va tao ra cac tinh trang quy moi
trén dua chudt ma kho co thé dat duoc théng qua cac phuong phap chon tao gidng truyén thong
[8]. Bé tng dung thanh cong cong nghé sinh hoc trong cai bién giéng cay tréng, mot yéu cau can
thiét va quan trong la viéc xay dung va hoan thién mét quy trinh tai sinh va chuyén gen véi hiéu
suit cao. Hién nay, phuong phap chuyén gen thong qua vi khuan Agrobacterium tumefaciens
duge xem 1a phuong phdp hiu qua trén nhiéu ddi tuong cay trong khac nhau. Phuwong phap nay
doi hoi kha nang lay nhidm cua A. tumefaciens va kha ning tai sinh cay hoan chinh tir mét té bao,
md bién nap riéng ¢ thong qua nudi cdy in vitro [9]. Nhiéu nghién ciu da cong bd vé viéc
chuyén gen thanh cong trén ciy dua chudt nhung chi mot sé it dat dwoc hiéu suat chuyén gen cao
va thu dugc cay thé hé tiép theo [7]. Trulson da tao ra cdy dua chudt chuyén gen dau tién biéu
hién gen nptll bang cach lay nhiém tru dudi l4 mam véi Agrobacterium rhizogenes, tuy nhién
phuong phap nay cé ti 1¢ tai sinh thap [10]. Hién nay, manh Ia mam duoc sir dung 1am vat liéu
hiéu qua trong bién nap gen thong qua vi khuan A. tumefaciens trén déi tuong dua chuot [11].
Tuy nhién, hiéu qua chuyén nap gen duoc khang dinh phu thudc rat nhiéu vao céc gidng dua
chudt str dung.

Trong nghién ciru nay, ching toi lya chon giéng dua chudt dang dugc st dung trong san xuat
dé xay dung va phaét trién quy trinh tai sinh va chuyén gen. Cac yéu t6 anh huong dén hiéu suat
tai sinh bao gom cach thirc khir trung hat, thanh phan méi truong tai sinh, ndng do cac chét kich
thich sinh truéng,... da dwoc t6i uvu hoa va hé thong tai sinh tir manh 14 mam dua chudt duoc sir
dung trong chuyén gen chi thi gus théng qua vi khuan A. tumefaciens vao giong dua chudt nghién
ctru. Két qua dat dugc trong nghién ciru nay 1a tién dé cho viéc wng dung cdng nghé sinh hoc, dic
biét 1a cong nghé chinh stra hé gen trong cong tac chon tao gidng dua chudt trong twong lai.

2. Vit li¢u va phwong phap nghién ctru
2.1. Vat ligu nghién ciru

Thyc vat: Str dung hat giéng dwa chuot Choka F1 do cong ty C.H Viét Nam phan phdi trén thi
truong Ha Noi phuc vu nghién ctu. Day la gidng dua chudt c6 ngudn goc tir Nhat Ban voi uu
diém 1a thoi gian cho qua ngan va thoi gian thu hoach kéo dai.
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Chung vi khuan A. tumefaciens AGL1 va vector pZY102 mang gen chi thi gus do Dai hoc
Missouri, Hoa Ky cung cap.

Mai truong nudi cay: Moi truong MS co ban, sucrose (30g/L), agar (7,5g/L) [12] va cac chat
diéu tiét sinh truong nhu BAP, ABA tiy theo giai doan nudi ciy.

2.2. Phwong phdp nghién ciru
2.2.1. Nghién citu kha ndng tdi sinh in vitro théng qua manh 1& mam

Hat dua chudt thu vé dugc khir tring bang NaClO 15% trong 15 phut, ria lai 3 1an bang nuée
cat khir trang. Ngam hat trong nuéc cat khir tring tir 2 — 3 h gidp hat hit nudc dé loai bo 16p vo
ngoai va dong thoi _tang strc nay mam cua hat. Dung panh, dao khir triing tach vo hat va dat 1én
moi truong nady mam (MS + 30 g/L sucrose + 7,5 g/L agar, pH 5.8), nu6i trong diéu kién téi,
nhiét do 24 — 25°C, trong 48 gid. Cac manh 14 mam 2 ngay tudi duoc sir dung 1am nguyén liéu tai
sinh va chuyén gen.

Céc manh 1a mam khong chira dinh sinh truong duoc dit 18n 4 cong thire moi truong c6 bd sung
BAP va ABA Vi cac ndng do khéc nhau, 2 tuan cdy chuyén 1 lan sang méi truong méi. Sau 2 — 4
lan cay chuyén, nhitng khéi md tt (mau xanh d¢am, khdng mong nudc) duoc chuyén sang moi
truong voi nong dd BAP, ABA tuwong tng. Khi cum da chéi hinh thanh, tiép tuc chuyén 1én moi
truong nay mam (MS + 30g/L sucrose), tai sinh cay va cham soc trong diéu kién nha ludi.

2.2.2. Nghién cizu kha ndng tiép nhan gen cua dwa chugt

Tao dich huyén phu A. tumefaciens: Vi khuan duoc ly tir -80°C ciy vach trén méi truong YEP
(dic) c6 b sung khang sinh, dia khuan duoc nudi & 28°C trong 48 gid. Sau 48 gid phuc hdi trén dia
thach, tién hanh thu sinh khéi khuan va chuyén vao 5 ml méi trudng YEP 16ng ¢6 bd sung khang
sinh, nudi lic 200 vong/ phut, 28°C trong thoi gian 5 — 6 gid. Tiép tuc phuc hdi khuan véi thé tich
100ml, nubi lic qua dém trong cung diéu kién. Ly tdm thu sinh khéi té bao, hoa tan trong moi
truong % MS ¢6 bo sung AS 200 pM tao dich huyén phu sir dung cho bién nap.

L4 mam tir hat sau hai ngay cay trén méi tredng nay mam dugc tach bo phan dinh sinh truéng
va cudng la va tao ton thuong. Cac manh a4 mam duoc lay nhidm véi dich huyén phu vi khuan A.
tumefaciens (ODgoonm = 0,5) trong thai gian 15 phat, tham bét dich khuan va dit trén moi truong
ddng nubi cay trong thoi gian 2 ngay. Tiép theo, mau duoc rira khuan va chuyén 1én moi trudng
1,5 mg/L BAP + 1 mg/L ABA c6 b sung khang sinh diét khuan va chét chon loc trong 6 — 8
tuan, cdy chuyén 2 tuan 1 lan. Panh gia biéu hién cta gen chi thi sau 5, 10 ngay dong nudi cay.

2.2.3. Pdnh gid hiéu qud chuyén gen

Kiém tra su c6 mit cua gen gus trong cdy theo phuwong phap nhuém té bao hoc (nhuém GUS)
cua Jefferson va dong tac gia [13]: Cac manh 14 dwoc nhudém véi dung dich 5-bromo-4-chloro-3-
indolyl glucoronide tir 10 — 12 gio trong diéu kién tdi, nhiét do 37 °C. Sau d6 rira bang con 70%,
nhitng vung co6 bleu hién cia gen gus chuyén mau xanh lam. Hiéu qua chuyén gen duogc xac dinh
dira trén cac mau c6 biéu hign mau xanh lam trén tong s6 mau kiém tra, mic do tiép nhan dugc
danh gia thong qua mau sac va ving biéu hién.

2.2.4. Kiém tra su c6 mat cia gen chuyén thong qua phan #ng PCR

DNA tong s6 duoc tach tir 14 cua cac dong dua chudt ra ré trén méi trudng chon loc sir dung
phuong phap CTAB c6 céi tién duya trén quy trinh ciia Doyle and Doyle [14]. Str dung cap moi
dac hiéu gus exon 2- F (5- GTAGAAACCCCAACCCGTGA - 3°) va gus- R(3’-
GCTTTTTCTTGCCGTTTTCG- 5°) dé xac dinh su c6 mit caa gen gus trong cac dong dua chudt
chuyén gen bang phan @ng PCR. San pham PCR duoc dién di kiém tra trén gel agarose 0,8%.
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2.2.5. Xir Iy s liéu

Thi nghiém bd tri hoan toan ngau nhién, mi cong thirc 30 mau véi 3 lan nhac lai. S6 ligu thi
nghiém dugc xir ly trén phan mém Excel 2013.

3. Két qua va thao luan
3.1. Tgo vdt liéu nghién cizu

Qua trinh khtr tring mau tao nguyén liéu ban dau cho tai sinh in vitro 1a budc quan trong va
¢6 anh huong rat nhiéu dén chat lugng cta nguyén liéu dau vao. Do céc loai mau khac nhau
mang cac ngudn bénh khac nhau (ndm, vi khuan...), thém vao d6 kha nang chdng chiu vai cac
hoéa chat va phuong phap khir tring la khac nhau. Trong nghién ctu nay, nhoém nghién ctu lya
chon 2 phuong phap khir tring 1a dang khi chlorine va dung dich tay rira (NaClO) véi thoi gian
khtr tring khéc nhau. Céc ché do khir tring khéc nhau da cho hiéu qua nay mam khac nhau rd rét
(Bang 1).

Vi phuong phéap khtr tring bang khi chlorine, céc dia hat dugc mé va dét trong binh hut am
bang thuy tinh c6 chura lo dung dich khu trung gom 15 mL NaClO, bd sung tir tir 2 mL HCI 12N,
dong nhanh nap binh, niém phong bang gidy nén va dugc dit trong ti hit an toan sinh hoc. Hat
giong dugc khu trang trong thoi gian tir 1 — 2 gid, dia hat sau khi khur trung s& dugc dong nap va
chuyén vao ti cay vo tring. Hat duoc gieo trén moi trudng MS, tai 24 — 25°C, trong tdi.

Bang 1. Anh hirong ciia phwong phdp khir tring dén kha ndng nay mam cua hat

Héa chit Phwong phap Thoi gian (phit) Ty 1é niy mam (%) Thoi gian niy mam (ngiy)

KT1 60 76,67 4
("z'g'l' '\E%IC)) KT2 ) 73.33 4
KT3 120 56,67 6
KT4 5 83,33 2
NaCIO (15%) KT5 15 86,67 2
KT6 30 80 3

Phuong phép str dung khi Cl, (HCI : NaCIO) trong binh hit 4m cho ti I& nay mam dat 56,67%
(KT3) dén 76,67% (KT1) vai thoi gian bit dau nay mam 1a 4 ngay sau gieo d6i véi KT1, KT2 va
6 ngay sau gieo (KT3). Khi sir dung NaClO (15%) da rat ngén duoc thoi gian nay mam cua hat
(2 — 3 ngay sau gieo) va ti 1¢ ndy mam dat trén 80%, cao nhét tai KT5 (86,67%, hat nay mam sau
2 ngay). Ti 1é ndy mam va thoi gian ndy mam cé su chénh léch co thé do phuong phap str dung
dung dich NaClO (15%) dé 13c hat da 1am 16p vO ngoai cua hat mém hon dong thoi hat hat duoc
nhiéu nudc hon.

3.2. Nghién ciru dnh hwong ciia cdc chit diéu tiét sinh truéng dén kha ning tao da chéi ciia
dwa chugt

Quy trinh tai sinh dugc thuc hién theo phuong phap ctia Zhenxian Zhang va cong su ¢ cai
tién [7]. Cac manh 14 mam duoc loai bo dinh sinh truéng va cit thanh manh (0,3*0,3 cm) dit trén
moi trudng MS cd bd sung BAP, ABA véi cac ndng d6 khac nhau. Két qua theo ddi dugc trinh
bay ¢ bang 2.

Bang 2. Anh hwéng cua cac chdt diéu tiét sinh trieomg dén kha nang tao da choi cia manh 1a& mam dwa chuét

Congthac  So BAP ABA Ti 1é tao da S6 chéi/cum da  Ti lé chdi ra ré
miu  (mg/L)  (mg/L) chdi (%) chdi (%)
CT1 170 1,5 0 50,58+2,64 1,35+0,48 72,545
CT2 170 1,5 1,0 61,76+4,23 2,45+0,48 855,78
CT3 170 1,5 1,5 402,71 1,1+0,43 454578
Déi ching 40 0 0
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Két qua thi nghiém cho thay khi dat trén méi truong tao da chdi: Sau khoang 7 — 10 ngay cac
manh 14 bit diu tao md seo tai c&c vj tri ton thuong tuy thudc vao ting codng thirc thi nghiém
CT1, 3 da chdi tao tir vi tri nach 1a mam cho ti Ié tao da chéi lan luot 81,17 + 2,64 va 65,29 +
2,71; CT2 da chdi tao xung quanh mép 14 cd ti 1¢ tao da chdi cao nhit 88,82 + 4,23. Cac manh
hinh thanh md seo tiép tuc duoc chuyén sang méi trudng méi twong tng, sau 19 — 21 ngay céc
chdi xanh bt dau xuat hién, cac chdi nay dai ra nhanh chéng sau 3 — 5 ngay chéi dat duoc chiéu
cao khoang 2 — 3 cm (Hinh 1).

Céc choi dat dugc chiéu dai 2 — 3 cm thi ban than cum da chdi ciing bat dau xuat hién ré, hien
tugng nay xay ra co thé do hoat dong cua hooc mdn noi sinh. Tiép theo, cac chdi duoc cit ra va
chuyén 1én méi truong MS + 20 g/L sucrose, sau 3 — 5 ngay ré bat dau xuét hién, khi cac cay dat
chiéu cao tir 5 — 7 cm s& dwoc dua ra ngoai huan luyén thich nghi véi méi truong trudce khi dua
cdy ra nha ludi. Ty 1& chdi tao ré cao nhat (85%) véi cac chdi tao dugc tir cong thirc nhan CT2.
Nhu vay chat didu tiét sinh truong c6 anh huong dic biét quan trong trong cam tng tao da chdi,
nhung kha nang tao da chdi khong ti 1€ thuén theo n6ng d6 chit diéu tiét sinh trudng, dic biét khi
tang ndng d6 ABA (1,5 mg/L — CT3) c6 anh hudng khong tét dén ti 18 tao da chdi ciing nhu s6
chdi/cum da choi. Nong do cac chét diéu tiét sinh truong khong chi tac dong dén giai doan tao da
ch6i ma con tac dong kéo dai dén giai doan ra ré ciia cic choi trong thi nghiém dan dén kha ning
phat sinh ré ciia cac chdi trén mdi cong thic 1 khac nhau (Béang 2).

e o

Hinh 1. Anh hieong ciia cdc chat diéu tiét sinh trwong dén kha ndng tao da choi ciia manh ld mam diwa chudt
a. Hat ndy mam sau 2 ngay, b. Mdnh ld mam kich thude 0,3%0,3 cm, c. Péi chiing, d. CT1, e. CT2, f. CT3

3.3. Hudn luyén cdy con

V61 muc dich hoan thién quy trinh tai sinh, tao cdy hoan chinh nham phuc vu cho ‘cac nghién
ctru tiép theo, hé thong tai sinh khong chi ding lai ¢ giai doan tao cdy in vitro ma tiép tuc duoc
hoan thién chuyén cay ra nha ludi.

Cay dua chudt trudc khi dua ra ngoai méi truong phai trai qua giai doan huan luyén trong
budng sinh truéng bang cach trong trén 3 loai gia thé 100% gia thé tro (vermiculite), 50% Tribat :
50% gia thé tro, 50% Tribat : 25% gia thé tro : 25% xo dira.
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Bang 3. 77 Ié cdy con song trén ba cong thirc gid thé

Gi4 thé $6 miu Ti 18 ciy sdng (%)
100% gia thé tro 45 66,67+6,67
50% Tribat : 50% gia thé tro 45 33,33+3,84
50% Tribat : 25% gi4 thé tro :25% xo dira 45 20+3,85

Tir 135 cy dua chudt hoan chinh dua ra gia thé, két qua thu dugc cho thiy khi sir dung 100%
gia thé tro cho ty 1& ciy sbng sot 1a cao nhat dat 66,67%. Viéc bd sung Tribat va xo dira vao gia thé
giap cho gia thé c6 kha nang gitr nudc t6t hon, tuy nhién lai gay hién tugng vang dong nudce khién ti
1¢ cay song thap nhat (Bang 3). Cay non sau 3 tuan hudn luyén da c6 bo ré phat trién hoan chinh dugc
chuyén sang bau chira dat phu sa va chim soc trong diéu kién nha luéi (Hinh 2). Cay sinh truong va
phat trién tdt trong diéu kién nha ludi, dat ty 1é sbng sot trén 90% 84/90 cay song)

et |}

. Hinh 2. Cdy dua chudt hoan chinh N
a. Choi dwa chudt trén méi truong ra ré MS 3 ngay b. Choi dua chudt trén méi truong ra ré MS 10 ngay
. Cay dwa chugt ngoai nha ludi

3.4. Két qud chuyén gen gus

Hoan thién quy trinh tai sinh 13 budc dau tién trong quy trinh chuyén gen, nhung dé kiém tra
hiéu qua chuyen gen vao trong dbi tugng thuc vt thi viéc tao dung quy trinh chuyen gen 1a nhén
t6 then chdt. Do vdy, nhom nghién ctru dd thi nghiém st dung ching vi khuan A. tumefaciens
AGL1 chua vector pZY102 mang gen chi thi gus va gen chon loc bar dé chuyén vao cay dua
chudt nham tao dung mot quy trinh chuyén gen hiéu qua cho giéng dua chudt & Viét Nam.

Tir két qua nghlen clru vé tai sinh dua chudt, nhom nghién ctru ap dung tuong ty nguyén liéu
va moi trudng nudi cdy trong viée chuyén gen gus vao trong manh 14 mam. Vat liéu su dung bién
nap la cac mau la mam 2 ngay tudi, dugc loai bo dinh sinh truong va cit thanh timg manh c6 kich
thuéc 0,3 * 0,3 cm. Lay nhiém véi dich huyén phu vi khuan A. tumefaciens (ODsoonm = 0,25)
trong thoi gian 30 phut, mdi 10 phut lic nhe mau 1 1an, gat bét dich khuan va chuyén 1én moi
truong dong nudi ciy co bd sung AS 200 pM trong thoi gian 48 gio tai nhiét d 24 — 25 °C, trong
diéu kién t6i hoan toan. Sau dong nudi cay, mau dugc loai bo khuan bé mit va chuyén sang moi
truong tai sinh chon loc. Két qua thong ké ty 1¢ tai sinh cay trén méi truong chon loc ¢ bd sung
PPT 3 mg/L duoc thé hién qua bang 4.

Bang 4. Két qua chuyén gen gus

Ti 18 mAu biéu hién GUS (%)

Thi Sb MAu tao da chdi  MAu tai sinh chdi Sau do 5 cAv10  Tilé chuvd
nghiém  miu (%) (%) au dong nudi cay i1¢ chuyén
ngay gen
sz:!.OZ 180 39,4442 55 20,56+4,19 50,56+2,55 9,44+1,23
boi
ching 30 83,33+5,67 66,67+4,23 0 0
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Trén mdi truong chon loc, ty 1é mau cam ung tao da chdi dat 39,44% (Bang 4). Sau 5 tuan
chon loc, ty 18 miu phét sinh chdi hoan chinh dat 20,56%. Nhitng chdi tai sinh hoan chinh duoc
kiém tra biéu hién gen gus bang phuong phap nhudm X-gluc. Cac miu 14 va than dua chudt
chuyén gen c6 biéu hién mau xanh dic trung (Hinh 3). Ty 18 chuyén gen chi thi dwa trén két qua
nhudém GUS dat 9,44%. Dé khiang dinh mot lan nita sy c6 mit cua gen gus, chdng tdi tién hanh
thu mau ngau nhién cac dong dua chudt tai sinh hoan chinh trén méi truong chon loc, tach DNA
va kiém tra voi moi dac hiéu. Két qua dién di san pham PCR vai cac cap mdi dic hiéu cho thay
su Xuit hién bing vach dic trung ciia gen gus véi kich thudc khoang 1003 bp & cac dong dua
chudt chuyén gen. Mau than 14 cia cac dong nay tiép tuc duoc sir dung dé nhuém GUS va két
qua cho thiy toan bo mau duong tinh PCR v&i mdi dac hiéu déu c6 mau xanh dic trung. Két qua
nay mot lan nira khiang dinh sy uu viét cia méi trudng chon loc cling nhu hiéu qua chuyén gen
cua quy trinh ma chung toi tao dugc (Hinh 3).

1

1. 1.2 21 22

Hinh 3. Kiém tra sir c6 mat va biéu hién cia gen gus trong cdc dong dwa chudt chuyén gen
a. Két qua nhugm GUS manh |4 sau 10 ngay bién nap, b. Két qua nhugm GUS chai, c. Két qua PCR kiém
tra si 6 mdt cua gen gus. Giéng (-): doi ching am (WT); Gleng (+): déi chitng dirong (plasmid); Giéng
0- 2.2: cdc dong dira chuét chuyén gen; Giéng M: Marker DNA 1kb.

Tir nhitng két qua trén cd thé thiy, chung t6i di xay dung va hoan thién quy trinh tai sinh cho
giong dua chudt Choka F1. Quy trinh da dwoc st dung dé chuyen thanh cong gen chi thi gus vao
ciy dua chudt théng qua vi khuan A. tumefaciens. Viéc sir dung nguyén li¢u la 1a mam lam vat
liéu ban dau giup don gian cdng tac khir tring va cha dong ngudn mau. Quy trinh sir dung mai
truong MS co ban [12] giap don gian hda qua trinh tai sinh va thoi gian chuan bi so véi cong b
truge day cua Zhenxian Zhang va cong su [7]. Trong nghién ctru d6, nhom nghién ctru da phai
phdi hop ddng thoi hai loai méi truong MS va B5 trong sudt quy trinh (méi trudng B5 gieo hat,
mai truong MS téi sinh). Tuy nhién ty Ié tao da chdi va s6 chdi hoan chinh chi dat lan luot
61,76+4,23 va 2,45+0,48. Dicu nay ciing co thé ly giai bai phan tng khac nhau giira cac giong
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V61 moi truong nudi cay. Bén canh do, trong cac nghién ciu chuyén gen trén cay dua chudt truée
do cuing cho thdy anh huong cua giong téi hiéu qua Chuyen gen [7],[15]. Véi thir nghiém dau tién
trén giong Choka F1, chung t6i thu duoc hiéu suat chuyén gen 9,44+1,23%. Su c6 mit va bicu
hién ctia gen chuyén da dugc kiém chimg thong qua phan ung PCR khuéch dai gen chi thi gus va
biéu hién gus & cac ccay phén tich. Méc du vdy, can c6 thém cdc nghién ciru trong thoi gian toi
nham phan tich va tdi wu cac diéu kién chuyén gen dé nang cao hon nira hiéu sudt chuyén gen véi
gidng Choka F1 1am co s& dé mé rong nghién ctru voi cac gidng dua chudt khéc.

4. Két ludn

Trong nghién cttu nay, chiing t6i da xay dyng va hoan thié€n quy trinh tai sinh cay dua chudt
giéng Choka F1 trong diéu kién in vitro v&i cac diéu kién phu hgp bao gom: Str dung NaClO
15%, trong thoi gian 15 phut dé khir trung mau; moi trudng tao da choi duge lwa chon 1a MS
bd sung BAP, ABA & cac nong d lan luot 1a 1,5 mg/L, 1 mg/L; mdi truong MS + 20 g/L
sucrose dugc dung trong tao cay hoan chinh. Quy trinh tai sinh nay da dugc thu nghiém thanh
cong trong chuyén gen chi thi vao cay dua chudt giong Choka F1 véi ty 1& chuyén gen dat
9,44%. Pay 1a co s& cho cac nghién ciru tiép theo trong nghién ctru chuyén gen va chinh sira hé
gen trén cdy dua chudt.

Lo1i cam on

Kinh phi diing trong nghién ciru dwoc hé tro béi Dé tai Déc ldp tré “Nghién ciru ndng cao
ham leong dwong va amino acid trong qud ca chua (solanum lycopersicum) thong qua dét bién
gen bdng hé thong CRISPR/Cas9”, chii nhiém dé tai TS. D6 Tién Phdt va Pé tai Nghién ciru vién
cao cap “Phan tich trinh ty nhom gen ma hoa cho protein MLO lién quan dén tinh khang phdn
trdng trén mot sé giong dwa chudt tai Viét Nam”, ma s6 NCVCC 08.06-20-20, chi nhiém dé tai
PGS. TS. Chu Hoang Ha. Nghién cutu c6 sir dung may moc, trang thiét bi ciza Phong Cong nghé
té bao thyrc vat, Vién Cong nghé sinh hoc.
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