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TOM TAT

Gen EcHBI 1a gen gitip ting chiéu dai s¢i gb cho bach dan da dwgc phan lap tir
bach dan grandis (E. grandis). Trong nghién cau nay, ching tbi tién hanh
chuyén gen ECHB1 vao bach dan lai UP (E. urophylla x E. pellita) théng qua
vi khuan A. tumefaciens. Két qua nghién ctru da xac dinh ngudng ndng do chét
chon loc kanamycin t6i kha ning song cua mau 1a 150 mg/I va téi kha nang ra
ré ciia chdi 1a 50 mg/I. Str dung dich khuan A. tumefaciens ndng d6 ODgqo = 0,5
dé bién nap gen EcHB1 trong dung dich huyén pht cé bd sung 100 pM
Acetosyringone vao bach dan lai UP véi thoi gian bién nap 10 phat. Sau 72 gio
ddng nudi cdy, cac doan than va 14 da bién nap gen duoc tai sinh trén moi
trudng chon loc MS* bd sung 0,5 mg/l BAP, 0,2 mg/l NAA, 400 mgl/l
Cefotaxim va 150 mg/l Kanamycin. Sau ba 1an chon loc trén méi truong tai
sinh, céc chdi bach dan lai UP chuyén gen dugc cay trén moi trudng ra ré chon
loc ¢6 bd sung 509/l Kanamycin. Két qua phan tich cay chuyén gen giai doan
vuon wom bang phuong phap PCR da khing dinh sy ¢6 mit cua gen EcHB1
trong cy bach dan lai UP.

Introdution of the ECHBL1 gene into E. urophylla x E. pellita hybrid via
Agrobacterium tumefaciens

The gene EcHBL, is isolated from E. grandis, encoding for increasing the wood
fiber length was transferred into superior clones of E. urophylla x E. pellita
(UP hybrid) via Agrobacterium tumefaciens. Use A. tumefaciens concentration
of ODggo = 0.5 to transform the EcCHB1 gene in the suspension solution with
100 uM Acetosyringone into UP hybrid for 10 mins. After 72 hours of co -
culture, the transgenic stem and leaf segments were regenerated on MS*
selective medium supplemented with 0.5 mg/l BAP, 0.2 mg/l NAA, 400 mg/I
Cefotaxim and 150 mg/l Kanamycin. After three selections on the
regenerative medium, transgenic UP hybrid shoots were transplanted on
selective rooting medium supplemented with 50 g/l Kanamycin. Results of
the analysis of nursery plants by PCR method confirmed the presence of the
EcHB1 gene in the UP hybrid tree.
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L. DAT VAN PE

Bach dan lai UP 1a gidng lai giira hai loai Bach
dan urophylla va Bach dan pellita (E. urophylla
x E. pellita) dang ngay cang dugc wa chudng
trong san xuat. Ching dugc danh gia c6 wu thé
lai va sinh truéng tot hon bd me cua chang.
Gan day, cong nghé gen duoc ghi nhan 1a mot
giai phép quan trong va rat hiru hiéu trong
chon tao giébng mai. Théng qua viéc sir dung
cac ki thuat trong cdng nghé gen cho phép tao
ra nhitng giéng cay trong moéi; dot pha vé
ning suat, chat lugng ciing nhu kha ning
chdng chiu. Khéng nhitng thé cy trong tao ra
tr cdng nghé gen c6 nhiéu dic tinh wu viét
ma cay trong hoang dai ban dau khéng cé
dugc. Vi thé, mot sb dong bach dan lai UP da
dugc cong nhan 1a gidng qudc gia va gidng
tién bo ky thuat duoc chon loc dé 1am ngudn
vat liéu ban dau cho chuyén gen lam ting
chiéu dai soi gd.

Dé chuyén thanh cong cac gen co gié tri vao
cay bach dan UP can phai c6 mét quy trinh tai
sinh cay hiéu qua cao tir mé seo théng qua tao
da chdi truc tiép hoac tao phoi soma. Quy trinh
tai sinh cdy mot sé loai bach dan phuc vu
chuyén gen di dwoc cac nha khoa hoc nghién
ctru. Bandyopadhyay va dong tac gia (1999)
da tién hanh tai sinh thanh cong hai loai bach
dan E. nitens va E. globulus tir vat liéu manh
cay cua cdy mam; Cid va ddng tac gia (1999)
di tién hanh tai sinh loai bach dan lai E.
grandis x E. urophylla tir vat liéu cudng 14 cay
mam; nghién ctu tai sinh lodi bach dan E.
tereticornis thong qua phoi soma cling da duogc
Parakash va dong tac gia (2005) coéng bé.
Dibax va ddng tac gia (2010) tai sinh loai bach
dan E. cammaldulensis; Huang va dong tac gia
(2010) da xay dung thanh céng quy trinh tai
sinh cho loai bach dan E. urophylla tir dinh
than mam. Cho dén nay, nhiéu loai bach dan
da duoc nghién cuu tai sinh thanh céng théng
qua tao da chdi hoic phdi soma tir cac vat liéu
la manh 14, than cady mam (Ho et al., 1998;
Dibax et al., 2005; Tournier et al., 2003). Trén
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co s cac quy trinh tai sinh dugc xdy dung,
mot sé quy trinh chuyén gen vao nhiéu loai
bach dan da duoc cac nha khoa hoc thuc hién
thanh cong bang viéc chuyén cac gen chi thi,
gen chon loc va dang ap dung hiéu qua dé
chuyén cac gen co gia tri. Tetsukawazu va
ddng tac gia (2003) da duoc cip bang sang ché
vé quy trinh chuyén gen gus vao lodi bach dan
E.camaldulensis,  E.globulus,  E.grandis,
E.grandis x E.urophylla va E.urophylla tir cac
mau cdy sinh dudng ldy tr cdy bach dan
truong thanh; Cheng va dong tac gia (2006)
cling da duoc cap bang sang ché vé quy trinh
chuyén gen va chon loc cay chuyén gen cho
loai bach dan E. urophylla. Cac két qua nghién
cttu cho thay khi sir dung cac loai bach dan,
dong bach dan khac nhau thi cho hiéu suét
chuyén gen khéc nhau. Do vay, dé chuyén
gen hiéu qua vao tung loai bach dan va tung
dong bach dan cu thé can ¢ mot quy trinh
thich hop.

Xuit phét tir co so trén chung t6i di tién hanh
nghién cau chuyén gen EcHB1 vao cy bach
dan lai UP thong qua A. tumefaciens véi muc
dich tao nguédn vat liéu gen ban dau phuc vu
cho cong tac tao gidng bach dan bién d6i gen
phuc vu muc tiéu cai thién gidng theo huéng
chat luong gd.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu thuc vat

Poan than, 14 non khong chtra chdi nach cua
bach dan lai UP da duwoc nghién cau tai sinh
thong qua phoi soma dugc cung cap boi Vién
Nghién ciru Gidng va Cong nghé Sinh hoc LAm
nghiép, Vién Khoa hoc Lam nghiép Viét Nam.

2.2. Chiing vi khuan sir dung trong chuyén gen

Chang vi khuan A. tumefaciens C58 mang
vector pGWB2 bao gém promoter CamV -
35S, gen EcHB1 va gen khang khang sinh
Kanamycin, duoc cung cip boi Vién nghién
ctu RIKEN (Nhat Ban).
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2.3. Phuwong phap nghién ctu

2.3.1. Phwong phdp xdc dinh ngwéng néng
d¢ chdt chen loc Kanamycin

Xdc dinh nguong néng dé chat chon loc
Kanamycin téi kha ndng séng st cia mau
Poan than bach dan lai UP c6 kich thudc
khoang 0,5 cm khdng chira mét dwoc nudi cay
trén moi truong chon loc: MS* (giam % Nito
téng sb) + 20 g/l sucrose + 0,5 mg/l BAP + 0,2
mg/l NAA + 100 ml/l nuéc dua + 2,4 g/l
Phytagel + 400 mg/I Cefotaxim c6 bd sung cac
cong thac ndng do khang sinh Kanamycin
khac nhau: 0 mg/l, 10 mg/l, 50 mg/l, 75 mg/I,
100 mg/l, 150 mg/l. Pat cac mau nudi cay
trong phong nudi, dudi gian dén anh sang
trang. Theo ddi va thong ké ti 1é séng cia mau
¢ ting cong thuec.

Xac dinh nguong nong dé chat chon loc
Kanamycin téi khd ndng ra ré

Céc chdi bach dan lai UP c6 chiéu cao 3 - 5
cm véi 4 - 6 nach 14 dugc ciy trén moi truong
raré: Y2 MS + 2 mg/l IBA + 1 mg/l NAA + 15
g/l sucrose + 7 g/l Agar c6 b sung chat chon
loc Kanamycin véi cac nong do khac nhau:
0 mg/l, 10 mg/l, 25 mg/l, 50 mg/l. Théng ké sb
mau ra ré, xac dinh ty Ié mau ra ré & mdi cong
thac thi nghiém.

2.3.2. Phwong phap chuyé”n'gen vao cay bach
dan lai UP thong qua vi khudn A. tumefaciens
Tao vt liu tién nudi cdy treéc khi chuyén gen:

Poan than dugc cit thanh nhitng doan dai 0,3 -
0,5 cm. Manh 14 c6 giit lai cubng dugc nudi

cdy trén moi trudng tién nudi cay: MS* (giam
14 Nito tong s6) + 20 g/l sucrose + 0,5 mg/l
BAP + 0,2 mg/l NAA + 100 ml/l nudc dua +
2,4 g/l Phytagel + 100 uM AS véi cac cong
thirc thoi gian tién nudi cdy 1a 24, 48, 72, 96
va 120 gio trude khi chuyén gen.

Nubi cdy tao khudn lgc: Chung A. tumefaciens
mang vector pGWB2 duoc cit giit trong
Glycerol ¢ - 80°C. Cay trai vi khuan trén lén
dia méi truong LB dic bd sung 50 mg/l
Kanamycin, 50 mg/l Rifamycin, nudi ¢ 28°C
trong 2 ngay.

Tao dich huyén pha vi khudn: Chon mét khuan
lac cho vao 2 ml mdi trudng LB long bd sung
50 mg/l Kanamycin va 50 mg/l Rifamycin.
Nudi lic 200 vong/phut, ¢ 28°C, trong 14 - 16
gio. Sau @6 hut 1 ml dich vi khuan cho vao 50
ml LB long bd sung 50 mg/l Kanamycin va 50
mg/l Rifamycin, nudi trong 4 - 5 gio. Dich vi
khuin dwoc ly tdm lanh & téc d6 5.000
vong/pht, trong 10 phat. Loai bo dich ni va
hoa tan cin vi khuan trong méi truong 1/2 MS
I6ng, pha lodng cho tai khi dich ¢ ODgy = 0,5.

Nhiém khudn va dong nubi cdy:

Mau sau xt ly, chuan bi cho bién nap duoc
ngam trong dung dich huyén phu vi khuan véi
cac khoang thoi gian: 5, 10, 15, 20 phut, sau
d6 tham kho mau bang gidy thim vé tring va
chuyén miu sang méi trudong dong nudi cay.
Moi truong dong nubi cdy duoc bd sung thém
Acetosyringone (AS) véi néng d6 100 pM.
DPdng nudi cdy ¢ 25°C, trong budng téi véi cac
nguong thoi gian la 24, 48, 72, 96 va 120 gio.
Theo d6i kha nang nhiém khuan va ty 18 séng
ctia cAC MAau nudi cay.

Bang 1. Thanh phan moéi truong nudi ciy A. tumefaciens

Méi trwong Thanh phan
LB dac 5 g/l Yeast extract + 10 g/l NaCl + 10 g/l Trypton + 15 g/l Bactor agar, pH =7
LB léng 5 g/l Yeast extract + 10 g/l NaCl + 10 g/l Tryptone, pH =7

Dich Idng tao huyén phu vi khun

Moi trwong co ban 1/2 MS
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Diét khudn va tai sinh choi chuyén gen:

Cac mau sau khi ddng nudi cay, duoc rira bing
nudc cat vo trung 3 - 4 lan c6 bd sung 500
mg/l Cefotaxim trong 10 phat. Tham khd mau,
chuyén 1én méi truong nudi diét khuan va tai
sinh chdi. Mai truong diét khuan va tai sinh
gom MS* + 0,5 mg/l BAP + 0,2 mg/l NAA +
15 mg/l Riboflavin + 400 mg/l Cefotaxim.
Nubi dudi anh séng tring, trong 4 ngay.

Tai sinh chon loc va tgo mo seo

L4, doan than chuyén gen sau 4 ngay nudi cay
trén moéi truong khong cd Kanamycin dugc
cdy chuyén sang méi truong chon loc va phét
sinh md seo gébm: MS* + 0,5 mg/l BAP + 0,2
mg/l NAA + 15 mg/l Riboflavin + 400 mg/l
Cefotaxim + 150 mg/l Kanamycin va nudi
dudi &4nh séang tring, sau 21 - 28 ngay khdi md
seo dugc hinh thanh trén moi truong chon loc
(c6 thé 13p lai 2 - 3 1an budc tai sinh chon loc).

Chon loc cay chuyén gen ¢ giai doan ra ré

Sau khoang 8 tuan, cac khdi mé seo bat choi
trén moi trudng chon loc va duoc tiép tuc cay
chuyén 3 tuan/lan. Céc chdi phat trién tot sau 3
- 4 1an chon loc dugc cdy chuyén sang moi
truong ra ré chon loc: %2 MS + 2 mg/l IBA + 1
mg/l NAA + 15 g/l sucrose + 7 g/l Agar + 50
mg/l Kanamycin.

2.3.3. Phan tich cay chuyén gen bang
phwong phdp sinh hoc phan ti

Quy trinh tach chiét ADN tong sé

Cac mau bach dan chuyén gen (méu 1a duoc
thu sau khi dwa ra vuon wom tur 1 - 2 théng
tudi) dugc tach chiét ADN téng s6 theo
phuong phap CTAB (Doyle va Doyle, 1987)
c6 cai tién mot sd budc. Kiém tra do sach trén
gel Agarose 0,9% va do ndong d6 ADN tong sé
trén may quang phd hap phu.

Kiém tra sw c6 mdt cia gen EcHB1

Pé xac dinh su c6 mat cua gen EcHB1 trong
cac dong cay bach dan chuyén gen, st dung ky
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thuat PCR dé nhan gen EcHB1 tir genome cua
cay chuyén gen bang cip mdi dic hiéu CAM
35S-F:5 -CTT CGC AAG ACCCTT CCT
C -3 vaEcHB1 -R:5 - TTA ACA AGC
GGC TGA TGG ATG AGC - 3. Thanh phan
phan ¢ng PCR trong 25 pl gom: 12,5 pl PCR
master mix (2X), 1 pl mdi xudéi CAM 35S - F
(10 uM) va 1 pl mdi nguoc ECHB1 - R (10
1M), 3ul ADN téng s6 ham lwong 30 ng/ul va
7,5 pl dH,0. Chuong trinh chay PCR: 95°C
trong 3 phat; 95°C trong 1 phit, 56°C trong
1 phat, 72°C trong 1 phat, lap lai 35 chu ki;
72°C trong 7 phut, bao quan & 4°C. San pham
PCR dugc kiém tra bang dién di trén gel
Agarose 1%.

2.3.4. Phwong phdp bé tri thi nghigm

Thi nghiém duoc bé tri hoan toan ngau nhién
véi 3 1an lap; cac mau thi nghiém duoc dat
trong ta toi hodc trén gian dén co cudong dod
anh sang 2000 lux, chu ky 16 gio séng, 8 gio
t6i tly theo thi nghiém. Nhiét do phong nudi
cay diéu chinh & muc 26 + 2°C.

Cac sb lieu duoc thu thap, xu Iy tinh toan theo
phuong phép phan tich thong ké toan hoc. Qua
trinh xir 1y s6 liéu duoc thuc hién trén may
tinh sir dung ham théng ké Anova dé phan tich
phuong sai mot nhan té vai ba lan lap.

ML KET QUA VA THAO LUAN

3.1. X4c dinh ngwéng ndng dd chat chon loc
Kanamycin

Trong qué trinh chuyén gen, viéc chon loc va
xac dinh duoc cac ca thé mang gen chuyén la
mot khau hét sirc quan trong. Bé cong tac chon
loc hiéu qua can thiét l1ap dugc mot méi truong
chon loc véi ngudng phi hop dé c6 thé loai bo
phan 16n cac c4 thé khong mang gen chuyén
ddng thoi gitr lai dugc todn bo cac ca thé da
duoc chuyén gen. Gen lam tiang chiéu dai soi
g6 EcHB1 nam trong vector pGWB2. Ngoai
gen dich vector nay con mang gen nptll khang
Kanamycin (Km), dwoc biéu hién cung véi
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gen dich nén ca thé biéu hién gen nay thuong
duoc danh gia so bo 1a mang gen dich. Do do,
gen khang Kanamycin dugc coi 12 yéu t chon
loc c& thé mang gen duoc chuyén. Vi vay,
chung t6i d3 tién hanh xac dinh ngudng ndng
d6 cua Kanamycin dé chon loc hiéu qua cay

bach dan lai UP chuyén gen bang viéc thu
nghiém cac nong do Kanamycin tir 0 mg/l dén
150 mg/l cho cac doan than duoc cit tir bach
dan lai UP chua chuyén gen. Két qua duogc
trinh bay trong bang 2 sau day.

Bang 2. Anh huong cia Kanamycin t6i kha nang séng caa doan than Bach dan lai UP

Céng Kan Ty lé mau séng Ty 1é mau séng Ty 1é mau séng
thirc (magll) sau 2 tuan (%) sau 3 tuan (%) sau 4 tuan (%)
bC 0 100 100 100
1 10 97,8 86,7 75,6
2 50 86,7 64,4 44,4
3 75 72,2 27,8 13,3
4 100 53,3 16,7 8,9
5 150 18,3 0 0

Sau 4 tuan nudi cy cho thdy, Kanamycin anh
huong truc tiép téi ty 16 song s6t caa doan
than. Ty 18 séng s6t ciia doan than giam manh
tr 75,6% (10 mg/l Kanamycin) xudng con
8,9% (100 mg/l Kanamycin). Khi ting ndng
dd Kanamycin 1&n 150 mg/l, khéng con mau
nao séng duoc trén moi truong nay (¢ ndng do
150 mg/I, tit ca cac mau déu da chét tir tuan thi
3 theo d&i). Can ctr vao cac két qua trén, ching
t6i lya chon nong d6 Kanamycin la 150 mg/I
lam co s& dé chon loc cac mau bach dan lai
chuyén gen & céc thi nghiém tiép theo. Giai
thich hién twong cac md, té bao bi hoa nau hay
bach tang, khdng phét trién rdi chét trén moi
truong ¢6 bo sung khang sinh, hién twong nay
la do cac mé té nay khong mang gen ngoai lai

nptlL. Do d6, trén méi trudng nudi cy cé chira
Kanamycin, cac md té bao da bi khang sinh
nay tc ché 1am mat sic sdng va kha ning phat
trién ciia mau. Con cac mau sdng s6t trén moi
truong c6 chaa khang sinh 1a do té bao c6 thé
da mang gen nptll md hoéa cho kanamycin
phosphotransferase 1am mat hoat tinh cua
Kanamycin nén md thuc vat van phat trién tbt.

Ngoai ra, trong nghién ciru ndy ching toi tién
hanh thir nghiém bd sung dé danh gia kha
ning ra ré cua chdi Bach dan lai UP khong
chuyén gen ¢ nhitng mac nong do Kanamycin
khéc nhau, tir d6 tim dwoc ndéng do chon loc
Kanamycin thich hop cho chon loc cay chuyén
gen & giai doan ra ré.

Bang 3. Anh huéng cua Kanamycin dén kha ning ra ré cua Bach dan lai UP

céng Kan Tyléraré sau 1tudn Tyléraré sau 2 tudn Tyléraré sau 3 tuan
thiee (mg/l) (%) (%) (%)
bC 0 11,3 70,0 95,3
1 10 0 0 18,7
2 25 0 0 4,7
3 50 0 0 0

Két qua thu dugc cho thdy, khi ndng do
Kanamycin bd sung vao méi truong 1én dén
50 mg/l thi mau cay khdng chuyén gen bi tc
ché hoan toan kha ning ra ré, trong khi & cong
thize BC (khdng bd sung Kanamycin) thi ty 1&

ra ré dat 95,3%. O khoang nong d6 10 - 25 mg/l
Kanamycin bd sung vao moéi truong, kha ning
ra ré cua bach dan lai UP bj @c ché rd rét, tuy
nhién mtc d6 tc ché ra ré & mdi néng do 1a
khac nhau. Piéu d& nhan thiy d6 1a su sut
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giam dang ké ty 1é mau cay ra ré: & cong thirc
b sung 10 mg/l Kanamycin thi ty 1¢ ra ré sau
3 tuan chi dat 18,7%. Trén méi trudng bd sung
25 mg/l Kanamycin thi ty I¢ ra ré sut giam chi
con 4,7%. O méi trudng bd sung 50 mgl/l
Kanamycin thi hdu nhu mau ciy nao ciing bi
trc ché ra ré, sau 3 tuan khdng c6 chdi nao co
thé ra r& mau choéi nudi ciy bj tham den va
chét. Két qua nay ciing trung hop Vvéi cac
nghién ciru caa Cheng va ddng tac gia (2006);
Tounier va dong tac gia (2003). Do vay, lya
chon Kanamycin & nong do6 50 mg/l dé chon
loc cAy bach dan lai UP chuyén gen ¢ giai
doan ra ré 1a thich hop.

3.2. Anh hwéng caa thoi gian tién nudi ciy
téi kha ning bién nap gen

Thoi gian tién nudi cay (TNC) la khoang thoi
gian ma mau cay dugc nudi cay trén moi truong

tai sinh trude khi tién hanh qua trinh 13y nhiém
vi khuan, trong thoi gian nay cac té bao, mo
tién hanh qua trinh phan chia manh mé. Vi
khuan A. tumefaciens c6 kha ning chuyén gen
t6t hon ddi véi cac té bao, md dang phén chia.
Nhung khoang thoi gian tién nudi ciy 1a bao
nhiéu thi tét nhat dé cho kha niang bién nap
gen cua vi khuan vao mé, té bao cao nhat lai
can duoc nghién cuu.

Mau doan than va la dugc cit theo kich thuéc
thich hop rdi cdy 1én méi truong tién nudi cay
(MS* + 0,5 mg/l BAP + 0,2 mg/l NAA + 100
UM AS). Miu duoc nudi ciy cam tng tao mo
se0 ¢ cac khoang thoi gian: 24 gio, 48 gio, 72
gio, 96 gio va 120 gio trude khi thuc hién
bién nap trong 10 phat. Két qua thi nghiém
sau 2 tuan bién nap duoc trinh bay tai bang 4
sau day.

Biang 4. Anh huong cua thoi gian tién nudi ciy dén kha ning tao mo seo
cua mau duogc bién nap gen

Céng Theéi gian TNC Ty |é doan than tao mo seo Ty lé mau la tao md seo
thiec (gio) (%) (%)
bC 0 13,3 12,2
1 24 57,8 55,6
2 48 67,8 66,7
3 72 77,8 74,4
4 96 94,4 86,7
5 120 84,4 72,2

Thoi gian tién nudi cdy co tac dong truc tiép
t6i kha nang chuyén gen cua vi khuan thong
qua chi tiéu ty 16 mau cy tao mé seo. O cong
thirc dbi ching, khdng thuc hién tién nudi cy,
ty 1&é mau tao mb seo & doan than chi dat
13,3%, con s6 nay & mau la 1a 12,2%. Ty I¢
MAu tao Mo seo ting manh khi c6 tac dong cua
thoi gian tién nudi cdy, dao dong tir 57,8 -
94,4% & doan than, 55,6 - 86,7% & mau la.
Hiéu qua cao nhat Ia cong thac 4 (thoi gian
tién nudi cay la 96 gio), tuy nhién khi tiép tuc
tang thoi gian tién nudi cay 1én 120 gid, mau
tao md seo co xu huéng giam xubng (chi con
84,4% & doan than va 72,2% & mau 14).
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3.3. Anh hwéng ciia thoi gian nhiém khuan
t6i kha nang bien nap gen

Thoi gian nhidm khuan khéng chi quyét dinh
t6i kha nang xam nhidm cua vi khuan vao mau
bién nap ma con anh huodng tryc tiép téi kha
ning song s6t cua mau trén moi truong chon
loc. P& danh gid anh huong cua thoi gian
nhiém khuan t6i kha nang bién nap gen, ching
t6i b tri thi nghiém theo 5 cong thuc véi cac
khoang thoi gian bién nap 0, 5, 10, 15 va 20
phut véi A. tumefaciens.
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Bang 5. Anh hudng cua thoi gian nhidm khuan dén kha niang bién nap gen

Cong T.I’;(yi gianx ~ i Poan than _ _ i L& ~

thire nhiem khuan Ty |é mau séng | Ty lé mau tao md seo | Ty lé mau séng | Ty |é mau tao mo seo

(phut) (%) (%) (%) (%)

BC | Khéng nhiém khuén 91,1 0,0 85,5 0,0

1 5 83,3 27,8 81,1 23,3

2 10 81,1 44,4 70,3 46,7

3 15 72,2 38,9 64,2 32,2

4 20 55,6 33,3 54,5 28,9

Két qua nghién ctu chi ra thoi gian nhiém
khuén c6 anh huéng dén ty 18 séng cua mau
Cay thoi glan nhim khuan cang lau thi ty 1€
séng cia mau cang glam do mau bi ngam lau
trong dung dich khuan d& bj Gng va nhiém lai.
Déi voi cong thire BC khong nhidm khuan thi
ty 16 mau sdng trén méi trudng dong nudi cay
khéng bo sung khéang sinh (MS* + 0,5 mg/I
BAP + 0,2 mg/l NAA + 100 uM AS) dat
91,1%, ty I¢ mau tao mo seo 1a 0,0% vi trén
moi truong tai sinh ¢d bé sung thém 150 mgl/l
Kanamycin 1am mau bj tham den va chét. Ty
Ié song ctia mau cay giam tir 83,3 - 5 pht bién
nap xudng con 55,6 - 20 pht blen nap (doan
than), tir 81,1 - 5 phat bién nap xuéng con 54,5
- 20 phat bién nap (14). Do vay, thoi gian bién
nap phai dam bao lam sao du thoi gian cho vi
khuan xam nhiém hiéu qua ma mau cay van cé
suc soéng tot dé thuan loi cho viéc tai sinh ¢
giai doan sau. O thoi gian nhiém khuan 10
pht cho ty 1& miu cdy tao md seo cao nhit dat
44,4% dbi voi doan than va 46,7% doi véi la.

3.4. Anh hwéng caa thoi gian dong nudi ciy
téi kha ning bién nap gen

Thoi gian dong nudi cay mau 1a khoang thoi gian
ma mau cay da 1ay nhiém véi A. tumefaciens

dugc nudi ciy trén moi truong dong nudi cay,
moi truong nay vira chira cac chat can thiét
cho mo, té bao thyc vat sinh truéng va phét
trién, lai vira chtra cac yéu té hoat hda qué
trinh chuyén gen cua vi khuan vao té bao thuc
vat. Do vay, thoi gian ddng nudi ciy thich hop
s& tao diéu kién cho vi khuan xam nhiém va
tién hanh qua trinh chuyén gen vao mé thuc
vat, dong thoi s& giup cho budc diét khuan,
phuc hdi ciing nhu chon loc vé sau dugc dé
dang. Vi vay, ching tdi tién hanh thi nghiém
nay nham tim ra thoi gian ddng nudi cay phu
hop dam bao cho hiéu qua chuyén gen tét nhat
va khong anh huéng dén stc séng va kha ning
tai sinh cia mau cdy sau ndy. Mau qua tién
nudi cdy trong 2 ngdy va duoc bién nap véi A.
tumefaciens trong 10 phat, sau d6 dugc dong
nudi cy trong cac khoang thoi gian 24, 48, 72,
96, 120 gio. Ty 18 mau sdng sau bién nap va ty 1é
Mau tao md seo, danh gia sau 2 tuan bién nap
trén moi truong chon loc tao moé seo (MS* + 0,5
mg/l. BAP + 0,2 mg/l NAA + 15 mg/l
Riboflavin) c6 b6 sung 400 mg/l Cefotaxim, 150
mg/l Kanamycin.

Bang 6. Anh huong cua thoi gian ddng nudi cay dén kha ning bién nap gen

R . N Poan than L&
Céng The&i gian dong % X — P P

. ALLA P Ty |é mau song Ty lé mau tao Ty |é mau song Ty |é mau tao
thirc nudi cay (gi®) . A

(%) mo seo (%) (%) mé seo (%)

1 24 91,1 23,7 89,0 25,3

2 48 88,1 46,1 87,7 47,4

3 72 87,8 48,5 87,5 49,6

4 96 72,4 45,6 75,0 46,3

5 120 60,5 33,7 61,7 34,0
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Thoi gian ddng nudi ciy tir 24 - 72 gio thi ty 18
mau song sau diét khuan dat két qua cao tuong
ung 91,1% va 87,8% & doan than, 89% va
87,5% & 14; nhung khi kéo dai thoi gian dong
nudi ciy 1én 120 giod thi két qua mau séng sau
diét khuan giam xudng con 60,5% & doan than
va 61,7% & 4. Két qua nay c6 thé ly giai 1a do
thoi gian dong nudi cdy dai di tao diéu kién
thuan loi cho A. tumefaciens phéat trién nhanh
va bao tram kin toan bé mau ciy, khién mau
cay bi nhidm khuan ning, tham dan va chét.

Nhu viy, c¢6 thé nhan dinh ring, thoi gian
ddng nudi cay thich hop nhat cho viéc
chuyén gen vao bach dan lai UP 1a 72 gio,
véi ty 16 miu sdng sau dong nudi ciy la
87,8% & doan than va 87,5% o 14, ty 1&é mau
tao md seo sau 2 tuan chuyén gen la 48,5%
va 49,6% twong ung ¢ doan than va la. Két
qua nay phu hop véi nhan dinh cia Cheng va
cong su (2006) khi tién hanh chuyén gen trén
d6i twong bach dan E. grandis x E. urophylla
cling nhu E. camaldulensis.

Hinh 1. Mau ddng nudi cdy véi thoi gian 1an luot 13 72, 96, 120 gio

3.5. Panh gia kha niing tai sinh chdi sau
chuyén gen

Sau 3 ngay dong nudi cdy tién hanh rira khuan
v6i nude cat cd bd sung 500 mg/l Cefotaxim
va cay chuyén 1én méi truong diét khuan va tai
sinh chdi ¢6 b sung 400 mg/l Cefotaxim, nudi
trong 4 ngay dudi anh sang tring. Sau d6, mau
duoc chuyén sang moi truong ¢ thanh phan

trong tu nhung bd sung thém chat chon loc
Kanamycin 150 mg/l. Sau 4 tuan cac mau mo
seo cung, ¢6 mau xanh/hong duoc cdy sang
mdi truong chon loc tai sinh chdi c6 bd sung
150 mg/l Kanamycin dé sang loc chdi chuyén
gen. Két qua chdi tai sinh thu dugc trén moi
truong chira Kanamycin 150 mg/l dugc thé
hién trong bang 7.

Bang 7. Kha ning tai sinh chdi cuia mau chuyén gen

vatigu | ssianigp |sémauTn | SO SRS | TV 00 | o (cho
1 57
2 53
Be 3 60
TB
1 275 16 5,8 56
Than mam 2 256 13 51 46
3 264 14 5,3 51
TB 54
1 262 14 5,3 57
L& mam 2 267 11 4,1 49
3 283 14 4,9 57
B 4,8
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Trén méi treong tai sinh c6 chira Kanamycin
150 mg/l, doan than cho ty 1&é mau séng tai
sinh chdi dat 5,4% trén tong s6 mau thi
nghiém; vai la thi ty 1€ nay trung binh dat
4,8% trén tong sé6 mau. Trong khi ¢ cong thic
dbi ching (cong thac st dung vat liéu chua
dugc chuyén gen) thi khéng ¢ miu nao tai
sinh chdi trén moi truong cd khéng sinh
Kanamycin 150 mg/l. Nhu vay, hiéu qua chon

loc cua khang sinh Kanamycin 150 mg/l ddi
véi Bach dan lai UP 1a thich hop cho viéc sang
loc mau giai doan dau. S chdi tai sinh trén
méi truong chon loc c6 bd sung 150 mg/l
Kanamycin ¢ 3 lan lip thu dugc tong cong
dugc 316 chdi (153 chdi tir doan than va 163
chdi tir 14). Céac chdi nay la nhitng chdi séng
sot, hinh thai binh thuong (sau 2 1an duoc ciy
chuyén trén méi truong chon loc).

Hinh 2. Chdi chuyén gen ECHBI tai sinh trén méi trudng chon loc chira Kanamycin 150 mg/1

A: Mau than trén méi truong chon loc lan1  B:
C: Mau 14 trén mai truong chon loc D:

3.6. Panh gia kha ning ra ré va kiém tra
chéi chuyén gen

Cac chdi sau bién nap song duoc trén moi
truong tai sinh chdi c6 chia chat chon loc
Kanamycin 150 mg/l va c6 chiéu cao dat tir 2 -
2,5 cm duoc tach thanh ting chdi don 1é va
cay chuyén sang mdi truong ra ré (Y2 MS + 2
mg/l IBA + 1 mg/l NAA + 15 g/l sucrose + 7

Mau than trén méi truong chon loc lan 2
Chdi chuyén gen trén MT nhan nhanh chon loc

g/l Agar) c6 bd sung 50 mg/l Kanamycin. Sau
2 lan cay chuyén trén méi truong ra ré, cac
chdi ra ré va sinh truong tét s& dugc kiém tra
sy hién dién cua gen EcHB1 bang phan tng
PCR vdi cap moi dac hieu CAM 35S - F va
EcHB1 - R. Két qua thi nghiém duoc trinh bay
trong bang 8.
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Bang 8. Két qua kiém tra kha ning ra r& cua chdi sau chuyén gen

Vat liéu Téng chéi Séchéiraré lan 1 Séchéirarélan 2 | S6 chéi (+) véi PCR| Tylé (%)
58 0 0
49 0 0
be 57 0 0
B
58 4 7 2 3,7
Than mam 49 3 S L 2,0
57 4 6 2 3,5
B 3
54 3 6 3 5,5
. 49 3 3 2 4,0
La mam
38 4 3 2 5,2
B 5

S6 chdi tai sinh thanh cay hoan chinh va sinh
truong tot trén moi trudng ra ré chon loc 1an 1
chira Kanamycin 50 mg/l thu duwoc 11 chdi
trén tong sé 164 chdi (twong wng Véi 6,7%) &
doan than va 10 chdi trén téng s6 141 chdi
(twong ung 7,1%) & 1a. Trén moi trudng ra ré
chon loc lan 2 (Kanamycin 50 mg/l) dat 18
chdi trén téng s6 164 chdi (10,9%) - doan than
va 12 trén téng s6 141 choi (8,5%) - 1a. Phan

con lai khdng ra ré, sinh truéng cham hoic
ngumng sinh trudng, trong khi dbi chang (choi
khéng chuyén gen) 100% chdi khong ra ré,
héo dan va chét.

Céac chdi di ra ré, tao thanh cdy hoan chinh
duogc trong ra vuon wom dé thu 14 va tach chiét
ADN tong sb rdi chay phan tng PCR kiém tra
su c6 mat caa gen EcHB1 véi cip mdi dic
hieu CAM 35S -

F va EcHBl - R.

Hinh 3. Bach dan chuyén gen ra ré trén mdi trudng chon loc va Cdy con vudn wom

“) ) mk 1 2 3 4 5

9 10 11 12 13

1500bp
759bp

Hinh 4. Két qua kiém tra sy c6 mit ciia gen ECHB1 bang PCR

Chu thich: (+): Plasmid mang gen EcHB1; (-): dong bach dan lai UP khong chuyén gen; mk: DNA marker 1 kb;
gieng so 1 - 13: UP72.1, UP72.2, UP72.4, UP72.5, UP72.6, UP72.8, UP72.10, UP72.11, UP72.13, UP72.19,
UP72.20, UP72.22, UP72.30
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Két qua dién di trén hinh 4 cho thay trong s6
13 dong bach dan lai UP chuyén gen duoc
kiém tra sy c6 mat cia gen EcHB1 bing PCR,
cé 11 dong (UP72.1, UP72.2, UP72.4, UP72.5,
UP72.6, UP72.8, UP72.10, UP72.19, UP72.20,
UP72.22, UP72.30) xuit hién mot bing duy
nhét véi kich thude khoang 759bp tuong duong
vé6i kich thudc cua gen EcHB1 xuat hién trén
d6i chimg dwong. Véi cay dbi chitng am khdng
chuyén gen thi khong hién bing. Nhu vay,
budc dau di tao duoc 11 dong bach dan lai UP
chuyén gen EcHB1 duong tinh véi PCR.

IV. KET LUAN

Quy trinh chuyén gen EcHB1vao bach dan lai
UP thong qua A. tumefaciens dat hiéu qua da
dugc hoan thién. Str dung doan than va I& non
dé tién nudi cdy 96 gid 1am thé nhan gen, thoi

gian nhiém khuan 10 phut sau d6 dong nudi
cdy 72 gio, chon loc chdi chuyén gen trén moi
truong tai sinh bd sung 150 mg/I Kanamycin
va chon loc cdy chuyén gen ¢ giai doan ra ré
trén moi trudng ra ré boé sung 50 mgl/l
Kanamycin.

Ap dung quy trinh chuyén gen di tao duoc 11
dong Bach dan lai UP chuyén gen EcHB1
duong tinh véi PCR.

Loi cdm on: Bai bao 1a mét phan két qud cua
dé tai “Nghién cizu tao giong bach dan lai bién
doi gen cho chiéu dai soi go (giai doan 2)”.
Nhom tac gid xin chan thanh cam on nguoi
tham dinh dd gép ¥ dé hoan thién bai bao.
Xin tran trong cam on Bo NOng nghiép va
Phat trién Nong thén da tai tro kinh phi
nghién cuzu.
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