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XAY DUNG QUY TRINH BIEN NAP GEN bar —GEN KHANG THUOC DIET
CO VAO CAY KHOAI MI (Manihot esculenta Crantz) BANG PHUONG PHAP
BAN GEN

Bui Lan Anh, Nguyé&n Phan Cadm Ta, Tran Nguyén Vi, Bui Vin Lé
Truong Bai hoc KhoaHoc Tu Nhién, PHQG-HCM

1.GIOI THIEU

Cay khoai mi (Manihot esculenta Crantz) |a mot trong nhitng cdy luong thuc hang dAu & nuéc ta,
gitt tAm quan trong cap trong ca ndng nghiép lan cong nghiép (cung cap nguyén liéu cho cong nghiép
ché bién i nh bot, ché bién thirc an gia slic va céc xuong ché bién thii cong...)[4]. Vi thé, nhu ciu doi
hoi mot gidng cay khoai mi cho san lugng wu viét va cd kha nang chdng chiu c&c bét loi tir mdi truong
ngod nhu khéng thudc diét co, chdng stress, khang sau bo, nim bénh....ngdy cang cap thiét. Trong bai
bé&o nay, chling t6i x&y dung quy trinh bién nap gen bar — gen khang thudc diét co Phosphinothricin
(PPT) —vao cdy khoai mi sir dung phuong phdp ban gen véi mong mubn tao ra mot giéng cay khoai
mi méi 6 kha nang khang thudc diét co.
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Hinh 1: Plasmid pBAR-GUS

2NGUYEN LIEU VA PHUONG PHAP

2.1.Nguyén li¢u

Gibng Manihot esculenta Crantz nhan giéng in vitro tai Phong thi nghiém Cong nghé Sinh hoc
(Lab B), Truong Pai hoc Khoa hoc Tu nhién, PHQG Tp. HCM. L& non vachdi non cdy in vitro duoc
Sir dung 1am nguyén liéu ban gen.

Plasmid s dung 1a pBAR-GUS mang gen chon loc 1a gen bar (gen khéng thubc diét co
Phosphinothricin - PPT) va gen gus (gen chi thi) (hinh 1).

M®i truong chon loc 14 non (M1): mdi truong Gamborg B5 [5] bo sung 0,01 mg/L 2,4-D va 16
mg/L PPT.

M6i truong chon loc chdi non (M2): méi truong khodng MS [6] bd sung 0,01 mg/L 2,4-D, 1
mg/L BA, 1 mg/L GAszval2 mg/L PPT.

2.2.Phwong phap

Téch chiét plasmid pBAR-GUS trong ching E. coli DH50 bang phuong ph&p SDS-kiém [1] va
kiém tra d6 tinh sach qua do OD. Cac méu co ti 16 OD260/0D280 tir 1,8 — 2 dugc sir dung lam
nguyén liéu ban gen.
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Plasmid duoc hoa tron véi hat tungsten theo qui trinh P.G. Jones va cong s (6 cai tién) [2] vai
s thay ddi ti 1& hodatron gitratungsten (tir 500 pg — 1000 pg) vaDNA (tir 0,5 ug - 1,5 pg).

HAn hgp DNA-tungsten duoc bin vao 16p cit mong lanon (0,5 — 1 mm) trén mdi truong moi
truong M1 khong chira PPT va chéi non (hinh thanh tir thity 14 non trén mdi truong M1 khéng chira
PPT) dat trén mi truong M2 bing siing bin gen Biolistic® PDS-1000/He ciia héng Bio-Rad véi
khoang céch bén tir 6 — 12 cm, &p luc bin 121100 psi.

2.3Kiém trakét qua

0,5 mm

Hinh 2. Mau duong tinh véi thuoc thir GUS
A. Mau thir GUS choi non ban gen.
] B. Mau thir GUSIanon ban gen. ) .
C.vaD. C& diém mau xanh cham xuat hién ¢ riamau vatrén bé mat mau thur.

Hiéu qua ban dau cua qué trinh chuyén gen dugc ghi nhan théng qua sy biéu caa gen gus bang
thudc thir GUS. Sau khi bin gen 24 gio, ngdm méau véi dung dich thube thir GUS ¢ 370C, quadém va
rira mau véi ethanol 96%. Sau khi tay sach sic t6 bang ethanol 96%, nhiing ving trén méau xuat hi¢n
mau xanh cham dic trung | nhitng viing ¢6 dau hiéu duoc chuyén gen (méau duong tinh).

Céc choi chuyén gen dugc chon loc dua vao kha nang ta sinh va phét trién trén mdi truong co
PPT. Sau khi thir GUS, mau dugc chuyén sang méi trudng chon loc 14 non (M1) va chdi non (M2),
cdy chuyén mdi hai tuan. Hiéu qua cua qué trinh chuyén gen duoc ghi nhan thong quati 1& % mau téi
sinh chdi trén méi truang chon loc.

Ly trich DNA ciia nhitng chdi non t& sinh bang phuong phép CTAB (c6 cai tién) [3], bo sung 2
ul 2-mercaptoethanol, thyc hién phan wng PCR voi cip moi BAR3/BAR4 khuéch dai 1 doan
nucleotide dai 231 bp nam trong viing gen bar. Bién di mau PCR trén gel agarose 2%, quan sit va so
sanh vach xuat hién trén ban dién di véi nhau vavéi thang chuan 100 bp.

3.KET QUA VA THAO LUAN

Két hop nhitng thi nghiém thay déi c&c yéu té nhu khoang céch gitra vi tri bin va mé muyc tiéu, ti
1€ hoa tron DNA-tungsten valoai md thuc vat sir dung trong chuyen gen cho thdy s anh huéng quan
trong cuacéc yéu to nay dén hiéu qua chuyén nap bang sing ban gen.

Sau khi ngdm mau véi thudc thir GUS, cac mau thir ciia chdi non va la non déu cho tin hiéu
duong tinh (hinh 2A va 2B). Mau xanh cham dic trung thuong biéu hién ¢ ving ria mau va trén bé
mat mau (hinh 2C va 2D).

Quathdng kéti 18 % mau thir duong tinh (bang 1) thiy dwoc: tai khoang cach 6 cm véi 8p luc ban
141100 psi, mau chdi non valanon cho két qua duong tinh véi thudc thir GUS (14,29% ddi véi lanon
va 16,67% ddi v6i chdi non), cao hon so véi hai khoang cach con lai. Nhu vy, khoang cach ban két
hop véi &p luc bén quyét dinh mirc d6 xam nhap caa dan vao md muc tiéu. O thi nghiém ndy, sir dung
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o luc bdn 121100 psi véi khoang céch 6 cm déitao ramot &p lec di manh dé dua dan vao céc té béo
ciamd muyc tiéu. Véi khoang cach qua dai (9 cm va 12 cm), &p luc ban giam, lyc bay ciadan khéng
di manh dé xam nhap vao md muyc tiéu. Nguoc lai, néu khoang c&ch ban qua ngan tic 4p luc ban cao,
dan bay manh, xuyén qua va khdng duoc gii lai trén khdi md thuc vat. Bay |a nguyén nhan 1am cho
hiéu qua chuyén gen kém.

So sanh ti 1& % mau duong tinh & chdi non va |4 non cho thdy, chdi non cho ti 1&é cap hon
(16,67%) s0 v6i lanon (14,29%). Nhu vay, hiéu qua chuyén gen khong chi tly thugc vao &p luc ban
va khoang c&ch ban macon tdy thudc tirng loai mé thuc vat sir dung.

Bang 1. Anh huong caa khoang cach ban gen [én hiéu qua chuyén gen

Khoang cach | Ti lé % mau duong tinh
6 14,29
Lanon 9 7,14
12 0,00
6 16,67
Choi non 9 8,33
12 0,00

Vi két qua bang 2 cho thdy, khi thay déi ti 18 hoa tron DNA-tungsten, hiéu qua bin gen c6 s
chénh léch déng ké. O ti 1¢ hoatron DNA-tungsten 14 1,5 ug — 500 pg ddi véi 1a non va 1,0 ug — 500
ug déi voi choi non, khdng thu nhan duoc mau ndo duong tinh véi thube thir GUS, hiéu qua ban gen
bang 0. Vay, ndng d6 DNA qué cao so véi luong tungsten khdng cho hiéu qua bién nap tét. Bidu ndy
c6 thé giai thich do mot lugng Ion DNA thém véo s3 |am thay dbi kich thudc dan, giam kha nang xam
nhap ciavi dan vao md thyc vat, ciing cd thé s xudt hién mét luong 16n DNA trong té bao thie vat
mot cach dot ngot s3 1am tre ché s gan chén DNA vao trong bo gen thuc vat. Mt khée, néu ndng do
tungsten qua cao so Vi luong DNA ciing khodng thé hién hiéu qua bién nap gen uu thé. Trong thi
nghiém ban gen Vi ti 1& hoa tron cd luong tungsten cao (ti 16 DNA-tungsten 14 0,5 ug — 1000 pg),
higu qua bin gen thu duoc 1a rat thap (4,76% dbi voi lanon va8,34% ddi véi choi non). Ti I¢ hoatron
DNA-tungsten cho hiéu qua bin gen cao nhét & ca mau chdi non valanon lati 1& 1,5 pg DNA — 1000
ug tungsten, vai ti 1é duong tinh véi thudc thir GUS 1428,57%.

Bang 2. Anh hwéng ciia ti 1é hoa tron DNA-tungsten 1én hiéu qua chuyén gen

ngsten Ti Ié¢ % mau duong tinh véi thubc thir GUS
L&non Chdi non
DNA \| 500my | 750 g | 1000ny | 500 ng | 750 my | 1000 my
0,5 ny 27,78 9,52 4,76 16,67 14,29 8,34
1,0y 4,76 7,15 4,76 0,00 9,52 7,15
15ng 0,00 23,81 28,57 22,22 23,81 28,57

Saul 3 tuan nudi cdy trén mai treong chon loc ¢6 PPT, cac méu choi non chuyén gen van xanh tot
va tiép tuc phé trién, trong khi d6 cac Mmau khong chuyén gen hda nau va chét (hinh 3A). Ti I& chi
non thu nhan duoc 1a20%. Déi Voi mau l&non cat mong, cac mau khong chuyen gen héanau va chét
dan trong khi cac mau chuyén gen van xanh twoi. Nhung sau nhiéu tuin nuéi ciy, cc mau la chuyén
gen trén mdi truong chon loc lai khdng cam tng hinh thanh dugc phéi. Do vay, khdng thu nhan duoc
céy chuyén gen té sinh tir 1anon khoai mi.

Tom lai, tuy ca chdi non valanon déu cho két qua duong tinh véi thudc thir GUS. Tuy nhién, trén
moi truong ta sinh thi chi véi mau chdi non bin gen & cho ra duoc cdy con chuyén gen (hinh 3B).
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Nhu thé, kha ning téi sinh caa cac mé thuc vat ciing anh hudng |6n dén kha nang chuyén gen ciamé
d6. Trong truong hop ndy, chdi non lavat liéu thich hop hon so vai lanon.

Két qua dién di sau khi chay PCR véi cap moi BAR3/BAR, cho thiy, 9/10 mau DNA li trich tir
nhitng choi té sinh cho tin higu khuéch dai tai vi tri khodng 231 bp S0 véi thang chuan (hinh 4). O
giéng 7, co hién tugng* ‘escape’ xdy ratrén choi chuyen gen. Mau déi ching & amla mau DNA trich tir
l& non khoai mi chua chuyén gen (giéng 3) va mau ddi chang duong 1a mau plasmid PBAR-GUS
(giéng 2). Ha mau déi ching sau khi chay di¢n di déu ching t6 phan ung PCR khdng bi ngoai nhiém
vacap moi sir dung dac higu cho viéc kiém tra cay chuyén gen ¢ Manihot esculenta Crantz. Nhu vay,

két qua chirng minh céy con khoai mi té sinh cd mang gen bar vabiéu hién kha nang khang thudc diét
co PPT.

Hinh 3. Céy contéi sinh trén mai truong chonloc.
A. Choi non téi sinh sau 3 tuan chon loc.
B. Céy con da hinh thanh ré sau 6 tuan.

Hinh 4. Két qua dién di san pham PCR
-Giéng1l :thang chuin 100bp.
-Giéng2 :dbi chang duong, sir dung plasmid pBAR-GUS.
-Giéng3  :ddi chung am tinh.
-Giéng 4,5,6,7,8,9,10, 11, 12, 13: miu DNA can kiém tra sy hién dién cua gen bar.

4KET LUAN

Chlng toi d& budc dau bién nap thanh cdng gen bar — gen khang thudc diét co Phosphinothricin
(PPT) vao chdi non cay khoai mi Manihot esculenta Crantz bing phuong phép bin gen vai ti 1é
chuyén gen cao nhét & khoang céch bin 6 cm, 4p luc bén 1100 ps vati 1é hoatron DNA-tungsten |a
1,5 pg — 1000 pg. Ti I¢ chdi non chuyén gen thu nhan dugc 1a 20%. Chdi non chuyén gen sau khi
duoc kiém tra bang phuong phdp PCR véi moi dic higu cho thiy ¢ sy xuat hién ciia gen bar trong
céc mau DNA bo gen khoai mi. Tuy nhién, cin phai thuc hién thém céac nghién cau khéc nhu tréng
thir nghiém tinh khéng thudc diét co PPT, lai phan tich tinh trang, quan sat va phan tich hinh thé va
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nang suét cu... dé cho ra mot dong cdy khoai mi méi, hoan chinh c6 kha nang khang PPT véi san
luong cu khong doi.
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