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TOM TAT

Hién nay, hé thong cam img tao ré to di va dang dwoc ting dung rong rdi trong
nghién cieu vé chirc ndng ciing nhur biéu hién gen va chinh sira hé gen ¢ thuc vit.
Trong nghién ciru nay da thiét ldp dwoc mét quy trinh hiéu qua cho cam img tao
ré to in vitro va chuyén gen ¢ giong bach dan lai UP54 sir dung vi khudn
Agrobacterium rhizogenes. Anh huong ciia mét s6 yéu té bao gom méi truong
nén, diéu kién chiéu sang, chung vi khudn, logi vat liéu, mdt d6 vi khudn, thoi
gian ldy nhiém va thoi gian dong nudi cdy téi hiéu qua tao ré to va chuyén gen
da dwoc danh gid. Két qua thu dwoc cho thdy, hiéu qua cam vmg tao ré to cao
nhdt dwoc ghi nhdn khi cac doan than dwoc ldy nhiém véi dich huyén phit ciia
chiing vi khudn ATCC 15834 ¢ mdt @6 ODgooun la 0,3 trong thoi gian 20 phiit,
dong nuéi cdy trong 3 ngdy triede khi chuyén sang moi truong MS véi ¥ thanh
phdn mudi da lwong va ddt trong diéu kién toi. Ti 1é chuyén gen théng qua ré to
dat gid tri cao nhdt la 26,67%. Cdc dong ré to chuyén gen duwgc kiém chimg
thong qua phwong phdap nhuom X-Gluc va PCR voi cdp méi déc hiéu ciia gen
gus intron va rolD. Két qua nay la tién dé cho viéc kiém tra nhanh chong hiéu
qua hoat dong cia cdu triic chuyén gen va chinh sira gen & bach dan trong cdc
nghién ciru tiép theo.

ABSTRACT

Currently, hairy root induction systems have been widely applied for studying
gene function as well as gene expression and genome editing in plants. In this
study, we established an efficient procedure for in vitro hairy root induction and
transformation of the hybrid eucalyptus variety UP54 using the Agrobacterium
rhizogenes mediated method. The effect of some factors including basic media,
light conditions and bacterial strains, explants, bacterial densities, infection
times, and co-cultivation periods on the efficacy of hairy root transformation
were assessed in this work. The optimized procedure was conducted in which the
stem segments were inoculated with the ATCC 15834 strain at ODgspoum 0.3 for
20 minutes, then co-cultivated for 3 days before transferring to the MS %> macro
medium and cultured in the dark. The highest transformation frequency was
recorded at 26.67%. The transgenic hairy root lines were confirmed by X-Gluc
staining and PCR with specific primers of the gus intron and rolD genes. This
study provides a potential approach for rapidly assessing the activity of
transgenic vectors and gene editing constructs in eucalyptus in the future.
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1. PAT VAN PE

Bach dan (Eucalyptus) 1a mdt trong cac loai
cdy ring phd bién nhat do c6 kha ning thich
nghi cao v6i nhidu diéu kién khi hau va nhiéu
loai lap dia khac nhau. Dién tich tré)ng bach dan
wdc tinh khoang hon 20 triéu ha trén toan thé
gioi, dic biét 1a & Trung Québc, An Do, Brazil va
cac nudc Pong Nam A [1]. O Viét Nam, bach
dan 1a cdy 1am nghiép quan trong, dugc trong
rong i tai cac tinh thudc ving Tay Bic, Pong
Bic, dong bang song Hong, Biac Trung Bo va
Tay Nguyén [2].

Hién nay, viéc ung dung cong ngh¢ sinh hoc
trong nghién ctru chon tao gidng di mang lai
mot sb thanh cong dang ké trén nhiéu ddi twong
cay lam nghiép trong d6 c6 bach dan. Cac tinh
trang dugc quan tim bao gém thay ddi tinh chat
g0, ting kha nang sinh truong, kha ning chéng
chiu han han, nhiém man, lanh va chéng sau
bénh hai [3-7]. Bac biét, nhitng ndm gﬁn day,
cong nghé chinh sira hé gen thong qua hé thong
CRISPR/Cas9 da dugc phat trién véi tiém ning
to 16n trong qua trinh chon tao gidng cay trong
[8]. Trén ddi twong bach dan, cong nghé nay da
duoc trién khai va thu duge nhitng thanh cong
bude dau & mot sb loai bach dan khac nhau nhu
E. grandis (9], E. grandis x E. Urophylla [10-
11]. Nhin chung, viéc phat trién va tmg dung
cong ngh¢ sinh hoc vao nghién ctru cai tao céac
giéng bach dan tai Viét Nam la rat can thiét, véi
muc dich gdy tao giéng ciy trong moi c6 ning
suét cao, chat luong t6t gop phan ning cao hiéu
qua kinh t& nganh 1am nghiép.

Budc quan trong hang dau quyét dinh dén su
thanh cong cua phuong phap chuyén gen ciing
nhu chinh stra hé gen & thuc vat 1a viéc kiém tra
hoat dong ctia hé théng vector chuyén gen ciing
nhu ciu tric chinh sira hé gen [12]. Bach dan 1a
cdy trong 1am nghiép c6 hiéu suit chuyén gen
rat thap, can thoi gian dai va chi phi 16n dé danh
gia hiéu qua chuyén gen [13]. Do d0, can mot
phuong phap nhanh va hiéu qua hon dé d4nh gia
hoat déng cua cau triic chuyén gen & bach dan.
D3 c6 mot s6 cong bd gan day sir dung thanh
cong hé thong cam tng tao ré to dé kiém tra hiéu
quéa hoat déng cua céu trac chuyén gen ciing nhur

chinh stta hé gen thong qua vi khuan
Agrobacterium rhizogenes (A. rhizogenes) &
bach dan E. camaldulensis [14], bach dan E.
Grandis [9], [15-16]. Tuy nhién, kha nang cam
{ing tao ré to va hiéu suat chuyén gen thong qua
1é to & cac loai bach dan dugc sir dung 1a khong
gidng nhau. Hién tai, chwa ghi nhan nghién ctru
chuyén gen thong qua ré to trén cac giéng bach
dan no6i chung va bach dan lai UP néi riéng tai
Viét Nam.

Xuét phat tir cdc co s& trén, viéc thiét lap
quy trinh cam tng tao ré to bach dan la budc
dau rét quan trong trong vié€c cai thi¢n va tao ra
cac gibng bach dan mai bang cach tmg dung
cong nghé sinh hoc. Trong nghién ctru nay,
chung t6i lya chon bach dan lai UP (E.
urophylla x E. pellita) c6 tinh wu thé lai, sinh
truong t6t, ning suit cao (dat tr 25-35
m’/ha/nam) [2] 1am ddi twong nghién ciru voi
muc tiéu hoan thién quy trinh chuyén gen tao
ré to va danh gia hiéu qua chuyén gen trén cic
dong & to. Két qua thu dugc sé 1a tién dé cho
nhitng nghién ctru vé chinh stra hé gen ¢ bach
dan lai trong thoi gian toi.

2. PHUONG PHAP NGHIEN CUU
2.1. Poi twong, vat liéu va héa chit

Cum choi bach dan lai dong UP54 (E.
urophylla x E. pellita) in vitro dugc cung cip
boi Vién Nghién ciru Gidng va Cong nghé sinh
hoc Lam nghiép - Vién Khoa hoc Lam nghiép
Viét Nam.

Chung vi khuén 4. rhizogenes ATCC 15834
va K599 chtra vector pZY 102 mang gen chi thi
gus intron dugc cung cip boi Phong Cong nghé
té bao thuc vat - Vién Cong nghé sinh hoc - Vién
Han 1am Khoa hoc va Cong nghé Viét Nam.

Céc cap mdi dic hiéu Gus - exon 2-F/R (F-
5’-GTAGAAACCCCAACCCGTGA-3’ va R-
5’-GCTTTTTCTTGCCGTTTTCG-3") va
15834 - RolD - qF/R (F-5°-
GCTGGGTTGAAGTACCCTCT- 3’ va R-5’-
TCCCTTAAAGCAGCGAGTGA-3’) dugc su
dung dé kiém tra su c6 mit ctia gen chuyén &
bach dan.

Moi truong st dung trong nghién ctru dugc
trinh bay cu thé ¢ Bang 1.
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Bang 1. Mdi trudng sit dung trong nghién ctru nudi ciy ré to bach dan

M0oi trudng

Thanh phan

Nhan nhanh MS (Murashige and Skoog, 1962) bo sung 25 g/l sucrose; 0,5 mg/l BAP; 0,25 mg/1
bach dan NAA; 5 g/l agar; pH 5,8.
YMB: 0,65 g/1 K;HPO4.3H,0; 0,2 g/l MgS0.4.7H20; 0,1 g/l NaCl; 0,4 g/1 yeast extract;
Nuoéi ciy 10 g/l manitol; 15 g/l bacto agar; 100 mg/1 spectinomycin, pH 7,0.
khuan YEB: 10 g/l peptone; 5 g/l NaCl; 10 g/l yeast extract; 15 g/l bacto agar; 100 mg/I
spectinomycin, 100 mg/1 streptomycin; pH 7,0.
Lay nhidm MS 2 macro (Murashige and Skoog, 1962); 30 g/l sucrose; 100 pM acetosyringone;

pH 5,8.

Pong nudi cay

MS ' macro (Murashige and Skoog, 1962); 30 g/l sucrose; 9 g/l agar C; 100 uM

(CCM) acetosyringone; pH 5,8.
Cam ung tao MS ', macro (Murashige and Skoog, 1962); 30 g/l sucrose; 9 g/l agar C; 200 mg/I
ré to (ICM) cefotaxime; pH 5,8.

Ghi chii: méi truong MS % macro la méi triwong giam % nong do ciia cac nguyén té da lwong.

2.2. Phuong phap nghién ciru

Phuong phap cam tmg tao ré to bach dan
duoc xay dung dua theo nghién cuu cua
Plasencia va cong su (2016) [16] c6 cai tién, cu
thé nhu sau:

Chudn bi nguyén liéu bién nap: Mau bach dan
lai UP in vitro dwoc chon 1am nguyén liéu bién
nap la nhiing chdi ¢ chét luong déng déu, sach
bénh va dugc nhan trong moéi trudng nhan nhanh.
Cum chdi sau 3 tudn nudi céy duogc st dung lam
ngudn nguyén lidu cho qua trinh bién nap.

Chudn bi khudn: Vi khuan A. rihzogenes
ATCC 15834 va K599 luu trir trong glycerol va
bao quan ¢ -80°C dugc ciy vach trén méi
truong YMB/YEB c¢6 b6 sung khang sinh chon
loc thich hop va nuéi trong 2-3 ngay & diéu kién
t6i v6i nhiét d6 28°C dé tao khuén lac. Str dung
cac khuin lac don vach 1én méi truong
YMB/YEB ¢6 bd sung khéang sinh chon lgc va
nudi trong diéu kién t6i & nhiét do 28°C, sau 2
ngay thu sinh khdi khuan. Pha lodng trong méi
truong long MS % macro vé mat do vi khuan
ODéoo can sir dung cho qua trinh bién nap va bd
sung thém 100 pM acetosyringone trudc khi
thyc hién lay nhiém.

Ldy nhiém: Ba loai vat liéu 1a manh 1, doan
than, va doan than chtra mét ngt (dai khoang 0,8
cm) duoc st dung dé tién hanh 1ay nhiém véi 4
mat d6 vi khuan c6 gia tri ODesoonm lan luot 12
0,1;0,3; 0,5; 0,7. Vat liéu duoc ngam va l4c nhe
trong huyén phu khuin A. rihzogenes v6i 4

khoang thoi gian 1a 5 phut, 10 phut, 20 phit va
30 phut, sau do loai bé dich khuén va thim trén
gidy tham vo trang. Mau 1ay nhiém duoc dat 1én
moi trudng dong nudi cay di dugc bao phi boi
mot 16p gidy tham khir tring va dong nudi ciy
trong cac khoang thoi gian 1 ngay, 3 ngay hoac
5 ngay & nhiét d6 25°C trong diéu kién tdi.

Cdam itng tgo ré to: Sau thoi gian dong nudi
cdy, mau sé& duoc rira bang nudc cit khir tring
¢6 bd sung 200 mg/l cefotaxime va thim kho
trén gidy tham tiét trung. Chuyén mau sang méi
truong nudi cdy tao ré to bd sung 200 mg/l
cefotaxime va nudi ¢ nhiét do 25°C trong diéu
kién t6i. Theo ddi mau tao ré to sau 21 ngay.

Kiém tra va danh gid hiéu qua chuyén gen
thong qua nhupom GUS

Sau 21 ngay nudi cdy, dung dich X-Gluc
duoc dung dé kiém tra biéu hién cua gen chi thi
gus & cac dong ré to hinh thanh cho tung thi
nghiém. Mau ra ré to duoc ngam trong dung
dich nhuém (0,1% X-Gluc; Tris/NaCl pH 7,2;
10% Triston X-100) va u ¢ 37°C qua dém. Sau
d6, mau duoc rira sach va ngam trong ethanol
70% dé loai bo hoan toan diép luc, tién hanh
quan sat biéu hién gen gus trén mau nhudm
thong qua mau xanh cham dac trung. Ti 1€
chuyén gen duogc tinh bang s miu bit mau
xanh/téng s6 mau 1ay nhiém x 100%.

Kiém tra sw cé mdt cia gen chuyén

DNA tdng s6 tir ré to tao thanh duoc tach
chiét theo phuong phép st dung
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Cetyltrimethylammonium bromide (CTAB) cta
Doyle J (1991) [17]. Kiém tra sy c6 mit cla
gen chuyén bang cach khuéch dai cac trinh tu
V01 cac cap mdi dic hiéu (Gus - exon 2-F/R va
15834 - RolD - gF/qR) v61 chu ky va chu trinh
nhiét ctia phan ung PCR nhu sau: 94°C trong 3
phut, 30 chu ky (94°C trong 20 giay, 57°C trong
20 giay, 72°C trong 30 giay), 72°C trong 7 phut.
San pham khuéch dai PCR dugc dién di kiém
tra trén gel agarose 1%, nhuom bang ethidium
bromide va quan sat dudi anh dén tia UV.

Xt 1y 56 liéu

Céc thi nghiém trén duoc bd tri ngiu nhién
v6i 3 lan lap lai. SO lidu thu dugc tir cac thi
nghiém dugc xtr Iy bang phan mém Excel va
SPSS 20.
3. KET QUA VA THAO LUAN
3.1. Thiét 1ap cac diéu Kkién co ban trong cim
irng tao ré to bach dan

Pé x4y dung quy trinh cam tng tao ré to
mang lai hiéu qua chuyén gen cao, dau tién tién
hanh thiét lap mot sb diéu kién co ban trong
qua trinh cam Ung tao r& to bach dan bao gdm
mdi truong nén, anh sang va chung vi khuan
lay nhiém.

Anh hieéng ciia méi trwong mudi co ban dén
cam ieng tao ré to

V6i mdi loai thuc vat va mdi ching vi khuan
khac nhau, méi trudng thich hop dé cam tng tao
ré to 1a khac nhau do dic trung sinh 1y khac nhau
ctia timg chung vi khuan va loai mé [18]. Theo
mot s6 cong b trudc ddy, moi trudng co ban
thuong dugce st dung 1a MS trong cdm ung tao
ré to & bach dan E. grandis, E. dunnii va E.
nitens [19], hodc MS % macro (1/2 mudi da
luong) d6i voi bach dan E. camal [14], E.
grandis [16]. Trong nghién ctru nay, kha nang
cam Ung tao ré to cuia bach dan lai UP54 ciing
duoc danh gia véi 2 loai moi trudong co ban trén.

Két qua thu dugc cho thiy, méi truong MS
%2 macro cho ty 1€ mau tao ré to dat 41,86%, cao
hon so véi nudi cdy trén modi trudng MS
(18,40%) va sb ré trung binh trén miu ciing
nhiéu hon (1,85 ré/mau) (Bang 2). Pong thoi, ré

to phat sinh trén moi truong MS % macro c6
mau trang, nhiéu 16ng hut, kha ning kéo dai va
phan nhanh tot. Két qua nay cao hon coéng bd
cua Balasubranaian va cong su (2011) khi cung
sir dung moi trudng MS % macro, s luong ré
to trung binh cao nhéat dat 1,3 r&/mau, déng thoi
ciing tot hon cac mai truong MS (0,8 ré&/mau),
Knop (0,7 r&/mau) va Hoagland (0,6 ré/mau)
trong nghién ctu voi bach dan E. camal [14].
Nhu vay, MS % macro 1a moéi truong nén thich
hop cho bach dan lai UP va s€ dugc su dung &
cac thi nghiém tiép theo.

Anh hwong cia dnh sdng dén cam g tao
ré to

Anh sang dugc xem 1a mot trong nhirng nhan
t6 quan trong tac dong dén kha nang cam tmg
tao ré to. Tuy nhién, ché d6 chiéu sang ciing tuy
thudc vao loai thuc vat khac nhau, mot sb loai
thi viéc nuoi cy trong toi sau khi rira khuén lai
1a diéu kién thich hop dé cam tmg tao ré chuyén
gen [19].

Trong thi nghiém nay, mau bach dan UP54
sau khi rira khuan duoc chuyén sang méi truong
cam tng tao ré to MS % macro va nudi cy trong
2 diéu kién 1a t6i va sang. Két qua thu duoc cho
thiy, trong diéu kién tdi, ty 1& mau tao ré to cao
hon (42,22%) so v6i trong diéu kién chiéu sang
lién tuc (34,44%) sau 21 ngay theo doi (Bang
2). S6 lwong ré to trung binh trén mau khi nudi
trong t6i cling cao hon véi 1,87 ré/miu. Nhu
vy, nudi cdy cam tng tao ré to trong diéu kién
t6i 1a thich hop va duoc s dung trong thi
nghiém tiép theo.

Anh hieong ciia ching vi khudan dén cam irng
tao ré to

Mot s6 nghién ciru trude ddy cho thiy, moi
chung vi khuén A. rihzogenes sit dung dé bién
nap c6 thé anh huong t6i kha ning cam tmg tao
1é to cling nhu hiéu qua chuyén gen trén nhiéu
lodi bach dan. Kha ning cam {mg tao ré to clia
chung A. rihzogenes LBA 9402 dat 80% cho ca
3 gidng bach dan E. grandis, E. dunnii va E.
nitens, cao hon so voi cac chung A. rihzogenes
R1601, A4R va TR&.3 [19]. Balasubramanian
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va cong su (2011) nghién ctru trén bach dan E.
camal st dung chung A. rihzogenes A4RS ciing
cho két qua tuwong tir véi bao cdo cia Macrae
(1994)[14]. Chung A. rihzogenes A4RS con cho
thdy c6 hiéu qua cao nhit so voi hai ching A4
va Arqual khi lay nhiém & bach dan E. grandis
[16].

Trong nghién ciru nay, hai chung vi khuan 4.
rihzogenes ATCC 15834 va K599 dugc sur dung
dé danh gia kha ning cam tmg tao ré to trén bach

dan lai UP54. Két qua thu duoc ¢ Bang 2 cho
thdy, chung K599 khong c6 kha niang cam tmg
tao ré to trong khi ching ATCC 15834 giy cam
img tao ré to véi ty 1& mau tao ré to cao
(43,33%) voi s ré trung binh trén mau 1a 1,86
ré/mau. Két qua nay cho thiy, ching A.
rihzogenes ATCC 15834 phu hop dé sir dung
cho chuyén gen cam tng tao ré to vao dong bach
dan lai UP54.

Bang 2. Két qua anh hwéng ciia cac diéu kién co ban dén cim ng tao ré to

Pidu kién

S6 lwong miu

Ty 1¢ mau tao ré to . x o
¥ : S6 ré TB/méu

(%)
Mo trudng nén MS 150 18,67 + 3,06° 1,56 +0,14°
MS %4 macro 150 4133+ 1,16° 1,86 +0,28°
Diéu kién Téi 90 4222 +1,92° 1,87+ 0,17°
chiéu sang Sang 90 3444 +1,932 1,68+ 0,122
] < ATCC 15834 90 4333 +333 1,86 + 0,16
Chung khuan K599 90 0 0

Ghi chii: Trong cing mot cét, cdc chiv cdi a, b thé hién sw khdc biét c6 y nghia thong ké ¢ P < 0,05

Nhu vay, khi tién hanh cac thi nghiém khao
sat cac diéu kién anh huong dén kha ning cam
(g tao ré to bach dan in vitro, két qua cho thiy
moi truong nén 1a MS % macro, diéu kién nuoi
cay trong tdi, sir dung ching khuin ATCC
15834 1a thich hop nhat dé bién nap trén bach
dan UP54 véi ty 16 mau tao duoc 1é to 1a t6t
nhat. Két qua ndy mot 1an nita cho thidy méi
truong, diéu kién nudi cdy, ching khuan dong
vail tro quan trong trong qua trinh cam ng tao
ré to cila A. rihzogenes trén bach dan.

3.2. Anh hwéng ciia mjt sé yéu té dong nudi
cAy dén hiéu qué chuyén gen

Nghién ctru ndy tap trung vao viéc t6i uru cac
yéu t6 quan trong anh huéng truc tiép dén hiéu
qua chuyén gen bao gém loai vat liéu, mat do vi
khuan, thoi gian 14y nhiém va thoi gian dong
nudi cay.

Anh huong cua loai vat liéu dén hiéu qua
chuyén gen

Céc vat liéu khac nhau st dung trong qua
trinh bién nap cho hiéu qua chuyén gen thu duoc
la khac nhau. Trong thi nghiém nay, 3 loai vat
liéu gém doan than, manh 14 va doan than chtra

mit ngl cta bach dan lai UP in vitro 3 tuan tudi
dugc str dung dé cam (g tao ré to thong quan
vi khudn A. rhizogenes ATCC 15834 (Hinh
2A).

Két qua theo ddi cho thiy, ca 3 loai vt liéu
dugc bién nap déu phit sinh ré to, tuy nhién ty
1é mAu tao ré to cling nhu ty 1é chuyén gen la
khac nhau (Hinh 1A). Trong d6, doan than chura
mit ng cho ty 16 miu tao ré to cao nhat dat
49,03% va ty 1& chuyén gen cao nhat dat
34,73%. Doan than khéng mang mét ngu ciing
cho ty 1& miu tao r& to va ty 1é chuyén gen cao,
lan luot 1a 41,34% va 23,31%. Déi voi mau 14
sir dung bién nap, hiéu qua chuyén gen thu dugc
thap hon hai loai vat liéu con lai véi ty 16 miu
tao 1& to 1a 20,39% va ty 18 chuyén gen la
13,73%. Bén canh d6, khi quan sat mau dbi
ching khéng chuyén gen dugc cdy 1én moi
truong tuong Umg, sau 3 tudn nudi cay, mau co
ngudn gdc tir doan than khong c6 kha ning tao
ré to trong khi ddi chimg tir doan than c6 mét
ngtl xuat hién ré va chdi nach ciing phat trién.
Nguyén nhan c6 thé do ham luong auxin tich
lity ¢ dinh sinh truong cta chdi nach, ddn dén
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hién tuong tao r& khi nudi cdy cam tng. Diéu
nay dan dén kho khan khi phan biét giira ré to
tao duoc do chuyén gen va ré phat sinh tir hiéu
ung chdi nach & vat liéu doan than chira mét
ngu. Nhu vay, dé thuan loi cho viée ung dung
quy trinh chuyén gen cho viéc kiém tra hoat
dong cua ciu truc sau nay, nhan théy doan than
1a vat liéu thich hop nhét.

Ngoai ra, theo nghién ctru cua Plasencia va
cong sy (2016) trén bach dan E. grandis, hiéu
qua chuyén gen thay dbi tuy thudc vao vat lidu
bién nap va phuong phép 1ay nhidm. Than mam
14 ngay tudi 1ay nhiém bang cach dam kim tiém
c¢6 nhung dich khuan ching A4RS cho hiéu qua
chuyén gen cao nhét, dat 62% [16]. Ddi véi vat
ligu 1a doan than in vitro va cling su dung
phuong phap liy nhiém dam kim tiém vao
than, hiéu qua chuyén gen chi dat 10%. Trong
nghién ctru trén bach dan lai UP, sir dung véat
liéu 1a doan than in vitro dugce cét 2 dau va
ngdm ngay trong dich khudn cho hiéu qua
chuyén gen tét nhat (> 23%) va cao hon so vdi
két qua di cong bd.

Anh huwong cua mat do vi khudn dén hiéu qua
chuyén gen

Mat d6 vi khuan thap co thé lam giam ty 1é
chuyén gen nhung voi mat d6 vi khuan qué cao
thi s& lam ton thuong dén mau, gy anh hudng
dén kha nang cam mg tao ré to va dé bi nhiém
khuén lai & giai doan nudi céy. bé xé4c dinh mat
d6 vi khuan thich hop cho qua trinh cam tng tao
ré to, doan than dwoc ngam trong dich huyén
phu vi khudn & gia tri ODgoonm lan luot 13 0,1;
0,3;0,5va0,7.

Sau 21 ngay nudi cdy cam ung, ré to tao ra
duoc thu thap dé tién hanh nhuém GUS va xéc
dinh ty 1& chuyén gen. Két qua cho thiy, doan
than duogc lay nhiém & ODgoonm dat 0,3 cho ty 1&
mAu tao ré to cao nhat 1a 50% va ty 1é chuyén
gen cao nhat dat 24,67% (Hinh 1B). Khi
ODgoonm 1én dén 0,5 - 0,7 thi ty 1&¢ miu hinh
thanh ré to ciing nhu ty 1& chuyén gen c6 xu
hudng giam dan va quan sat thiy co hién twong
phat trién qua mic cua vi khudn khi déng nudi

ciy gy ra mau bi tham den va chét khi nudi cdy
phat sinh ré to. Két qua nay cho thdy mat do vi
khuan thich hop dé bién nap ¢ bach dan lai in
vitro 1a 0,3.

Anh hwéng ciia thoi gian 1dy nhiém dén hiéu
qua chuyén gen

Thoi gian 1ay nhiém 1a thoi gian can thiét dé
vi khudn c6 thé tiép xtic voi té bao thuc vat tai
vi tri bi ton thuong. Thoi gian lay nhiém ngin
s& lam giam kha nang vi khuan xam nhap vao té
bao thuc vat va thoi gian lay nhiém kéo dai ¢
thé gay anh huong 1am ton thuong dén mau. St
dung mat d6 vi khuan di dugc toi vu dé bién
nap, chung toi xac dinh thoi gian 1ay nhiém
thich hop nhat bang cach ngdm doan than trong
dich khuén & cac thoi gian 5, 10, 20 va 30 phut.

Két qua thu dugc cho thiy, thoi gian lay
nhiém 20 phut cho ty 1& miu tao ré to va ty 1é
chuyén gen 1a cao nhét lan lugt 1a 61,33% va
25,33%. Khi thoi gian lay nhiém ngan hon (5,
10 phut) hozc 1au hon (30 phut) thi ty 1¢ mau tao
1é to cling nhur ty 1& chuyén gen bi giam di (Hinh
1C). Ngoai ra, thoi gian 1ay nhiém kéo dai 30
phit con gay ra hién tuong mau chét do sy phat
trién qua mirc ctia vi khuan va gay ra nhidém khuan
lai khi nudi cdy. Nhu vy, thoi gian ldy nhidém
thich hop cho bach dan lai UP54 1a 20 phut.

Anh hwong cia thoi gian dong nuéi cdy dén
hiéu qua chuyén gen

Thoi gian ddng nudi cdy 1a giai doan can thiét
trong phuong phéap lay nhiém truc tiép véi A.
rihzogenes 1én mo té bao chu [20]. Dé tdi vu hoa
thoi gian dong nudi cdy thich hop cho chuyén
gen vao doan than bach dan lai UP54 bﬁng
ching ATCC 15834, ba khoang thoi gian dugc
nghién ctru 1a 1, 3 va 5 ngay. Hinh 1D chi ra
rang, thoi gian dong nudi cdy 3 ngay 1a thich
hop nhét véi ty 1é mau tao 1é to (64,0%) va ty 18
chuyén gen (27,33%) thu duoc 14 cao nhat. Khi
thoi gian dong nudi cay kéo dai dén 5 ngay
khong nhitng 1am giam ty 1 mau tao ré to ciing
nhu ty 16 chuyén gen ma mau con c¢6 hién tuong
tham den va chét hay bi nhiém khuén lai do su
phat trién qua mirc cta vi khuan.
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Hinh 1. Két qua t6i wu cc didu kién anh hwéng dén hiéu qua chuyén gen cim éng tao ré to ¢ bach
dan lai UP
(4) Logi vt liéu; (B) Mt d¢ vi khudn; (C) Thoi gian ldy nhiém; (D) Thoi gian dong nudi cdy
Cdc chit cdi a, b, ¢ thé hién su khdc biét ¢é ¥ nghia thong ké ¢ P < 0,05

3.3. Danh gia hiéu qua cia quy trinh cim
{rng tao ré to phuc vu nghién ciru chuyén gen
da dwoc tdi wu

Tong hop cac két qua trén cho thay da tdi uu
dugc cac yéu td anh huong dén hiéu qua chuyén
gen cam Ung tao ré to in vitro thong qua vi

khudn A. rihzogenes & bach dan lai UP véi cac
yéu td dugc tdi wu gé)m vat li¢u (doan than), mat
d6 vi khuan (ODsoonm = 0,3), thoi gian 1ay nhiém
(20 phat) va thoi gian dong nudi cdy (3 ngay)
(Hinh 2).

Bang 3. Két qua danh gia quy trinh cim @ng tao ré to in vitro & bach dan lai UP
v6i cac diéu ki¢n t6i wu da dwgc thiét 1ap

L6 TN  S6lwong miu Ty 1é miu tao ré to (%) S6ré TB/miu Ty I¢ chuyén gen (%)
100 65,00 2,23 27,00
2 100 62,00 2,36 26,00
100 64,00 2,34 27,00
Trung binh 63,67 £1,53 2,32+0,04 26,67 +0,58

Khi thuc hién quy trinh véi s luong mau 16n
thi ty 1&é mau tao ré to dat 63,67% va ty 1¢ mau
chuyén gen dat t6i 26,67% (Béang 3). Két qua
nghién cru nay cho thay dong UP54 co kha
ning tiép nhan ciu trac chuyén gen pZY 102/gus

trong diéu kién phong thi nghiém khi két hop
céc diéu kién tdi vu v6i nhau va thue hién trén
s6 lwong miu 16n véi kha ning tao ré to ciing
nhu hiéu quéa chuyén gen 13 twong ddi on dinh
va c0 tinh 13p lai cao.
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Boan thin

Hinh 2. Cac buéc trong quy trinh cim @ng tao ré to in vitro trén bach dan lai UP
thong qua vi khuin A. rihzogenes ATCC
(A) Mdu bach dan UP in vitro, (B) Mdu sau bién nap nudi cdy trén méi tuong cam itng tao ré to,
(C) Ré to hinh thanh trén méi truong cam g sau 21 ngdy nudi cdy, (D, E) Két qua nhuém X-Gluc
va (F) Ré to phat trién trén méi truong MS % macro sau 90 ngay

Bén canh do, cac dong ré to bét mau xanh khi
nhudém véi X-Gluc ciing duoc kiém tra bang
phan tmg PCR vé&i moi ddc hiéu dé xac dinh su
c6 mit cua gen chuyén 13 gus va rolD. Két qua
dién di trén gel agarose cho thiy ¢ cac giéng
chira mau 14 cac ré to duong tinh v&i nhudém X-
Gluc déu xuét hién bang vach c¢o kich thudc lan
luot 1a 650 bp va 170 bp, twong Gng véi bang

A

vach & giéng d6i chimg duong va 1a kich thudc
theo tinh toan 1y thuyét cua gen gus va rolD
(Hinh 3). Nhu vay, két qua PCR mot 1an nita
khang dinh cac dong ré thu duoc 1a cac dong ré
to tao duoc tir qua trinh chuyén gen thong qua
vi khuén A4. rihzogenes ATCC 15834. Cac dong
ré nay dugc nhan va lwu gitr dé phuc vu cho cac
nghién ciru tiép theo trong thoi gian toi.

J 4 5

Hinh 3. Két qua dién di san phdm PCR x4c dinh su ¢6 miit cia gen chuyén & bach dan lai UP
(A) Xdc nhan sy hién dién cua gen gus, (B) Xac nhdn sy hién dién cua gen rolD
M: Marker, (+): doi chimg dwong (plasmid), (-): doi chimg dm,
1-5: cdc dong ré to nhuém GUS xanbh.
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4. KET LUAN

Quy trinh chuyén gen cam tng tao 1é to in
vitro & bach dan lai UP thong qua vi khuan A.
rihzogenes da dugc thiét 1ap thanh cong. Vat
li¢u thich hop nhét 14 doan than in vitro dugc st
dung dé lay nhiém v6i chung 4. rihzogenes
ATCC 15834 c6 ODsoonm 1a 0,3 trong thoi gian
20 phut va ddng nuodi cay 3 ngay trong tbi. Mau
sau bién nap duoc nudi cy trén moi truong nén
MS '2 macro trong diéu kién téi cho hiéu qua
chuyén gen dat 26,67%. Két qua ctia nghién ciru
nay la co s¢ cho viéc kiém tra hiéu qua hoat
dong cua cau tric chuyen gen phuc vu cho
nghién ctru nang cao chat luong cac gidng bach
dan théng qua chuyén gen va chinh sira hé gen
trong thoi gian toi.
Loi cdm on

Nghién ciru duoc thyc hién bang kinh phi dé
tai “Ho tro hoat dong nghién ciru khoa hoc cho
nghién ctru vién cao cip nim 2022-2023", mi
s6 NCVC(C08.01/22-23.
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