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TOM TAT

Cong nghé chinh sta gen CRISPR/Cas9 (clustered regularly interspaced short palindromic repeat
(CRISPR) -associated protein 9 (Cas9)) dang cho thdy day Ia mot cong cu tiém nang, day haa hen trong cai
tao cac tinh trang mong muén ctia cay trong. Mot s6 nghién ctru da ap dung ky thuat CRISPR/Cas9 dé
chinh stra gen trén cac giéng dau twong mo hinh, dé 4p dung ky thuat chinh sira gen trén cac giong dau
twong thuong mai thi viéc xay dung quy trinh tai sinh 1a vé cung quan trong, nhiém vu ctia nghién ctru nay
la danh gia kha nang tai sinh cta cac giong dau tuong DT2010, DT37 va DT51 trong diéu kién in vitro. Két
qua cho thdy, sir cdm tng tao da chéi ctia giong dau twong DT51, DT37 va DT2010 t6i vu nhat khi duoc cay
trong truong c6 bé sung lan luot 1a 2, 2,5 va 2,5 mg/L Benzylaminopurine sau 14 ngay nuéi cdy. Trong khi
do, kha nang kéo dai chdi ctia giong DT51, DT37 va DT2010 thé hién tot nhat khi duoc nuoi cdy trong moi
treong c6 bé sung luong nuéc dira twong tng 50, 100 va 200 ml/L sau 21 ngay, thoi gian ra ré thich hop
nhat déi voi 3 giong dau twong nay 1a 14 ngay trén moi truong ra ré. Nhu vay, quy trinh tai sinh cho 3 giéng
dau twong DT37, DT51 va DT2010 sé 1a tién dé co s& dé ap dung ky thuat chinh sira gen truc ti€p trén cac

giéng dau twong thuong mai nay.

Tir khéa: Benzylaminopurine, chuyén gen, dju firong, in vitro, nudc dira.

1. BAT VAN BE

Dau tuong (Glycine max L.) 1a cay cong nghiép
ngan ngdy c6 hiéu qua kinh té va gia tri dinh duong
cao. Hat dau twong cung cap luong protein va dau doi
dao dé san xuat lwong thuc va lam thitc an chan nudi
[1]. Mac du cay dau tuwong cé nhiéu gia tri va duoc
trong nhiéu noi nhung nang suét con thap do phu
thudc vao cac yéu t6 moi truong canh tac. Cac bat loi
phi sinh hoc nhw han, man,... 1a nguyén nhan chinh
lam gidm nang suat va chat luong ctia dau twong. Do
do, viéc nghién ctru cai tién cac dic tinh nong sinh
hoc ctia cay dau tuong 1a rat can thiét dé phat trién
giong co nang suat, chat luong tot va c6 kha ning
thich nghi véi cac diéu kién bat loi tir moi truong.
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Dé cai tién cac dac tinh nong sinh hoc lién quan
dén nang suat, chat luong va kha nang chong lai cac
bat loi sinh hoc va phi sinh hoc ctia cay tréong, mot s6
phuong phap da duoc st dung nhu cach ti€p can
bang chon tao truyén thong va cac phuong phap
chuyén gen thong thuong [2]. Tuy nhién, phuong
phap nay lai ton thoi gian, kinh phi hay mang cac gen
ngoai lai.

Cong nghé chinh stta gen CRISPR/Cas9
(clustered regularly interspaced short palindromic
repeat (CRISPR)-associated protein 9 (Cas9)) da mo
ra mot ky nguyén moi cho chon va tao giong cay
trong. CRISPR/Cas9 duoc biét téi nhu 1a cong nghé
manh mé va hiéu qua co thé chinh stta c6 dinh
huéng mot hoac nhiéu gen dich ctia mot nhém can
thiét ma khong lam anh hudéng t6i cac gen khac. Cho
dén nay, cong nghé chinh stta gen bang
CRISPR/Cas9 da duoc nghién ctru ing dung rong rai
va thanh cong trén nhiéu doi twong cay trong chinh
nhu lda gao, lta my, ngo... Cac nghién cttu gan day
cia Nguyén Hiru Kién va cs (2020; 2022) [3, 4] da
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thi¢t ké va bién nap thanh cong cau trac
CRISPR/Cas9 mang cac sgRNA cho chinh stra gen
GmHyPRPI (mot gen ctia cay dau tuong lién quan
t6i qua trinh chong chiu da stress phi sinh hoc) vao
giong dau twong DT22 cia Viet Nam. Két qua nay da
mo ra huong di méi trong chinh stta chinh xac gen
liéen quan tinh trang quan tAm & cay dau twong bang
cong nghé CRISPR/Cas9. Nhan thay viéc chinh stra
gen co6 dinh hudéng truc ti€p trén cac giong dau tuong
thuwong mai ctia Viét Nam la vo cung quan trong. Tuy
nhién, méi giong dau tuong c6 dic diém di truyén
khac nhau, diéu nay sé quyét dinh dén hiéu qua
chinh stra gen cua cay dau tuong. Raza va cs. (2017)
[5] da danh giad kha nang tai sinh cta 9 giong dau
tuong thuong mai, két qua cho thay kha nang tai sinh
clia cac giong dau twong nay la rat khac nhau. Trong
khi @6, kha nang tai sinh cia mot s6 giong dau tuwong
cua Viet Nam (MTD176, T4, DT96, MTD652-5,
HL202, DT22) ciing khac nhau tuy thudc vao nén di
truyén cta tirng giong [6, 7].

Do vay, nghién ctru nay duoc thuc hién dé danh
gia kha nang tai sinh ctia 3 giong dau tuong thuwong
mai DT2010, DT37 va BDT51 c6 thoi gian sinh truéng
ngan nhung kha nang chong chiu bat loi méi truong
kém nham phuc vu cho chinh stta gen c6 dinh huong
cac giong dau twong nay bang CRISPR/Cas9 thong
qua Agrobacterium tumefaciens.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

Hat giong dau twong DT37 va PT51 do Trung
tam Nghién ctru va Phat trién Dau do chon tao va hat
giong dau twong DT2010 do Bo mon dot bién vu thé
lai, Vien Di truyén Nong nghiép chon tao duoc luu
gitr tai Phong Thi nghiém trong diém Cong nghé bao
thuc vat, Vien Di truyén Nong nghiép dé st dung
lam vat liéu nghién ctru.

2.2. Phuong phép nghién ctru

2.2.1 Ddnh gid anh huong cua BAP dén cam ung
tao da choi cua cdc giong dau tuong

Hat dau twong duoc khir triing kho bang khi clo va
cdy trén moi truong ndy mam GM (B5 co ban [8] bo
sung 20 g/L dudng sucrose, 9 g/L agar, pH 5,8) trong 5
ngay & diéu kién 24°C, chu ki 18 gi¢ sang va 6 gio toi
(diéu kién nay duoc st dung trong sudt qua trinh thi
nghiém) nhu da trinh bay & nghién ctiu trueéc day [4].

Sau giai doan ndy mam, cac hat dau tuong dat
yeéu cau duoc cit loai bo tru dudi 14 mam, tach doc 14

mam thanh 2 phan bang nhau, loai bé chéi, tao 7-8
vét thuong theo phuong phap da mo ta ¢ nghién ctu
trude day [4]. Vung tru dudi 14 mam dat nghiéng mot
goc 30-45° 1én bé mat cta cac cong thic moi truong
cam tmg tao chdi SIM (B5 co ban, bé sung 30 g/L
duong sucrose, 9 g/L agar, pH 5,7 két hop voi cac
nong do Benzylaminopurine (BAP) khéc nhau: 0, 0,5,
1, 1,5, 2, 2,5 mg/L) va theo doi trong thoi gian 21
ngay & diéu kién nhu da trinh bay & trén.

2.2.2. Panh gi4d anh hudng cia nudce dira dén kha
nang kéo dai choi cua cdc giong dau tuong

Céac cum mau da choi tir SIM c6 b6 sung BAP
phu hop nhat duoc tao vét cat méi & phan tru dudi 1a
mam roi chuyén sang cac cong thitc moi truong kéo
dai chéi SEM (moi truong MS co ban [9] bd sung 30
g/L duong sucrose, 9 g/L agar, pH 5,7 két hop vé6i
cac luong nudc dira khac nhau: 0, 50, 100, 150, 200,
250 ml/L) va theo doi trong thoi gian 21 ngay ¢ diéu
kién nhu d4 trinh bay.

223 Pdnh gid khi nang ra ré tao cdy hodn
chinh cua cdc giong dau tuong

bé danh gia kha nang ra ré cta cac giong dau
tuong, cac chdi (>3 cm) tir cac cum chéi cia cong
thitc SEM c6 bd sung nudc dira thich hop nhat duoc
ngam trong axit Indole-3-butyric (IBA) 1 mg/mL 1-2
phit nhu mé ta trude do cia Nguyén Hiu Kién va cs
(2022) [4] va dat vao 6ng nghiém c6 chita moi truong
raré RM (MS co ban bé sung 20 g/L duong sucrose,
3 g/L Phytagel, pH 5,6) va theo doi trong 21 ngay &
diéu kién nhw da trinh bay.

2.2.4. Cac chi tiéu theo doi va phuong phap xu Iy
so'liéu

Kha nang tai sinh ctia cac giong dau tuong duoc
theo doi va danh gia thong qua céc chi tiéu sau:

- Ty le da choi (%) = (s6 mau nhiéu hon 2 chéi &
moéi cong thire SIM/téng s6 mau & moi cong thic
SIM) x 100.

- Ty 1é cum choéi dep (%) = (s6 mau c6 cum chéi
li ti, c6 mau xanh va kich thuéc déu nhau & méi cong
thirec SIM/téng s6 mau & moi cong thie SIM) x 100.

-Tyle raré (%) = (s6 mau ra ré & moi cong thirc
RM/t6ng s6 mau & mdi cong thic RM) x 100.

-Ty 1e mau kéo dai (%) = (s6 mau c6 choi kéo dai
& moéi cong thic SEM/t6ng s6 mau & moi cong thirc
SEM) x 100.

Ngoai ra, chiéu dai choi dugc theo doi va danh
gi4 trén cac cong thic SEM tai moéi thoi diém khac
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nhau; chiéu dai ré va s6 luong ré duoc theo doi va
danh gia trén moi truong RM tai cac thoi diém khac
nhau.

Cac thi nghiém duoc tién hanh 3 1an nhac lai. S6
lieu dugc tinh toan va xt ly thong ké bang phuong
phap phan tich phuong sai (ANOVA).

2.3. Thoi gian va dia diém nghién ctru

Nghién cttu duoc thyce hién tir thang 7 nam 2021
dén thang 6 nam 2022 tai phong Thi nghiém trong
diém Cong nghé té bao thuc vat, Vién Di truyén
Nong nghiép.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia BAP dén kha ning cim tmg
tao da chdi cta cac giong dau tuong PT51, DT37 va
DT2010

BAP la mot héc-mén thuc vat thudoc nhom
cytokinin cé hiéu tng sinh hoc da dang & thuc vat.
BAP la chat kich thich sinh truéng duoc st dung dé
kich thich kha nang phan chia té€ bao dac biét 1a phan
hoa choéi trong nhan giong in vitro thuc vat. Trong
khi do6, trong cac quy trinh bién nap gen vao dau
tuong, BAP luon duoc st dung trong giai doan cam
ung tao da choi [4, 10, 11, 12]. Diéu nay chi ra, BAP
dong vai tro 1a mot cytokinin khong thé thi€u trong
giai doan tai sinh cta dau twong. Do viy, trong
nghién ctru nay da tién hanh danh gia anh huong cta

B -

Hinh 1. Anh hudng ctia BAP dén kha ning tao chéi ciia 3 ging dau twong DT2010, PT37 va PT51
trén moi truong SIM
Ghi chii: Anh hudng cia BAP dén cam ung tao choi cua DT2010 (A), PT37 (B) va PT51 (C). Thi nghiém
duoc thuce hién 3 Iin nhéc lai, 50 mau/cong thirc/lin nhac lai. Cic chir cdi khdc nhau cung mau ctia moi biéu
do thé hién su khdc biét trong cung tiéu chi dinh gii giita cdc nong do khdc nhau & cdc thoi diém bang
phuong phap phan tich phuong sai (ANOVA) voi p-value < 0,05.

BAP dén kha niang cam tmg tao da chdi cua 3 giong
dau tuong DT2010, DT37 va DT51.

Hat dau tuong cta 3 giong DT2010, DT37 va
DT51 sau khi ndy mam 5 ngay trén moi truong GM
¢ ty lé xanh dong déu duoc sit dung cho thi nghiém
danh gia kha nang cam tng tao da choi trén moi
truong SIM c¢6 bé sung nong ddo BAP khac nhau nhu
da trinh bay trong phan phuong phap. Két qua danh
gi4a kha nang cam tmg tao da chédi va mot so chi tiéu
khac ctia 3 giong dau twong DT2010, DT37 va DT51
duoc trinh bay nhu trong hinh 1.

Két qua & hinh 1 cho thay, khi moéi truong SIM
b6 sung BAP thi cac giong dau tuong déu cho phan
ung tao da choi & tat ca cac thoi diém so véi moi
truong khong bé sung BAP. Trong d6, ca 3 giong
dau tuong cho ty lé da choi tot nhat khi bé sung 2 va
2,5 mg/L BAP & tat ca cac thoi diém theo doi. Tuy
nhién, ty 1é choi dep cta 3 giong nay cé su khac biét
gitta cac cong thic bo sung BAP khac nhau, trong
khi giong dau twong DT2010 va DT37 dat ty le choi
dep nhiéu nhat 55,95 va 66,67% & moi truong SIM bé
sung 2,5 mg/L BAP, thi giong DT51 cho ty 1é 68,57% &
SIM b6 sung 2 mg/L BAP sau 14 ngay nudi ciy trén
moi truong SIM va ty lé ndy khong c6 su thay déi
nhiéu sau 21 ngay. Ngoai ra, ty 1é phat sinh ré cta 3
giong dau tuong gidm dan khi ting nong do BAP
trong moi truong SIM. Nong do 2 va 2,5 mg/L BAP tai
ca 3 thoi diém mau phat sinh ré it nhat (Hinh 1).

=+ | BAP
| men

L

BAP
mg

me/L
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Cac két qua nghién ctru chuyén gen vao nut 14
mam ctia cac giong dau twong thong qua vi khuin A.
tumefaciens & giai doan cam tmg tao choi déu duoc
b6 sung BAP vao moi truong SIM; tuy nhién, nong
do thich hop lai tiy thudc vao ting giong dau tuong.
Theo Olhoft va cs (2003) [10], Zeng va cs (2004)
[11], stt dung 1,67 mg/L BAP trong giai doan cam
ung tao da choi ctia giong dau twong Bert. Mot
nghién cttu khéac khi chuyén ciu truc chinh stra gen
vao giong dau twong DT22 ciing st dung 1,67 mg/L
BAP b6 sung vao moi truong SIM cho cam tng tao

PT37 DT2010

DT5I1

da choéi [4]. Trong khi d6, giai doan cam tng tao da
chéi ctia quy trinh chuyén gen vao cac giong dau
twong (Jack, Zigongdongdou, Williams 82 va Heihe
27) stt dung 1 mg/L BAP [12]. Cac két qua nay cho
thdy, su cam tng da choi phu thudc vao dic trung
cta timg giong dau tuong duoc st dung.

Nhu vay, nong do BAP thich hop & giai doan cam
ung tao da choéi trén moi truong SIM clia giong dau
twong DT2010 va BT371a 2,5 mg/Lva bT51 1a 2 mg/L
sau 14 ngay nuéi cdy (Hinh 2).

2.5 mL/L BAP

1.5 2

Hinh 2. Hinh 4nh cam tmg tao chdi clia 3 giéng dau treong DT2010, DT37 va DT51 trén SIM c¢6 b3 sung
cac ndng @6 BAP khac nhau sau 14 ngay nuéi cay

3.2. Anh hudng ctia nuéc dira dén kha ning kéo
dai chdi ctia cac giong dau tuong DT51, DT37 va
DT2010

Trong quy trinh chuyén gen vao dau tuong, su
kéo dai chéi ctia cac mau song sot trén moi truong
SEM c¢6 b6 sung chat chon loc dong vai trd quan
trong dén thanh cong cta chuyén gen. Hau hét cac
nghién ctru chuyén gen vao dau twong, khi kéo dai
choi déu b sung zeatin vao moi truong SEM [10, 11,
12, 13]. Tuy nhién, zeatin 1a mot trong nhimg kich
thich sinh truéng thudéc nhém cytokinin c6 chi phi
dat nén rat kho dé ap dung trong diéu kién nuoi cay
mo cua Viét Nam. Theo Mooi va cs (2015) [14], nuoc
dtra c6 chira thanh phan cac hop chat hitu co, chat
khoang va kich thich sinh truong, trong d6 cé zeatin
va duoc st dung réng rai trong nghién ctu in vitro
nhiéu loai cay trong.

Trong nghién ctu nay, da st dung nuéc dira nhu
nguodn thay thé zeatin & giai doan kéo dai choéi trén
moi truong SEM déi voi 3 giong dau teong DT2010,

bT37, BDT51 va thu duoc két qua duoc thé hién &
hinh 3.

boi voi giong dau twong DT2010, lwong nudc
dtra b6 sung vao moi truong SEM & 200 ml/L cho ty
l1é mau kéo dai chéi tot nhat, dat trén 90% sau 14 va
21 ngay. Tuy nhién, chiéu dai choi ctia giong dau
twong DT2010 sau 7 va 14 ngay gitta cac céong thuc
SEM c6 b6 sung nudc dira va doi ching khong bé
sung thi khong c6 su khac biét nhiéu, no chi thé hién
ro sau 21 ngay. Cu thé, chiéu dai dat tot nhat cta
giong DT2010 1a tren SEM c6 bé sung 100 ml/L
nudc dira so voi khong b6 sung hodc bé sung it 50
ml/L, nhung khong c6 su khac biét co y nghia thong
ké so voi cong thic SEM bé sung 150, 200 va 250
ml/L (Hinh 3Ava D).

Trong khi do, gidng dau twong DT51 lai cho ra
ty 1é mau kéo dai choi cao nhat khi moi truong SEM
chi can b6 sung 50 ml/L nuoc dira, dat ty lé trung
binh 76,34% sau 21 ngay va trung binh chiéu dai choi
cing 1a tot nhat (Hinh 3C-D).
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Hinh 3. Anh huéng clia nwéc dira dén kha ning kéo dai chéi ctia 3 gidng dau twong DT2010, PT37 va
bT51

Ghi chu: Ty Ié mau kéo dai choi va chiéu dai cua DT2010 (A), D137 (B) va PT51 (C) trén moi truong
SEM c6 b6 sung luong nudc dia khac nhau. Thi nghiém duoc thuc hién 3 lan nhac lai, 18 mau/céng thirc/l4n
nhac lai. (D) Hinh dnh kéo dai choi cia 3 giong dau tuong trén SEM co bo sung nudc dira khdc nhau sau 21
ngdy nuoi cdy. Cdc chir cdi khidc nhau cung mau cia moi biéu do thé hién sur khac biét trong cung tiéu chi
danh gi4 gitta cdc nong do khac nhau & céc thoi diém bang phan tich phuong sai (ANOVA) vori p-value < 0,06.
sung cho moi truong kéo dai choi cha giong dau

i

prog O

D137

P13l

Nghién ctu trude day cing da bé sung 150 ml/L

nuoc dira trong giai doan kéo dai choi khi bién nap
gen vao giong dau tuong DT22 [4]. Két qua chi ra
rang, viéc b6 sung nudc dira vao giai doan kéo dai
chdi trén moi treong SEM cua 3 giong dau tuong 1a
can thiét, tuy nhién luong nudc dira b6 sung tiy

twong DT2010 1a 200 ml/L, DT37 1a 100 ml/L va
DT51 1a 50 ml/L sau 21 ngay nudi cdy dé dat chiéu
dai choi thich hop nhat cho chuyén sang moi truong
raré dé tao cay hoan chinh ¢ thi nghiém ti€p theo.

3.3. banh gia kha ning ra ré cta cac giong dau

thudc vao timg giong. Cu thé, nuoc dira thich hop b6 twong DT2010, DT37 va BT51
A DT2010 PT37 pTs1
L4 e I re.

A ™
i | - g

l:;"u ’ DT (I:: o ’ ’ })l:‘ 1
’ ;ku;b hrong ré ’ i- :Cll‘:‘i:;u dai ré (cm) ’
Hinh 4. Kha ning ra ré tao cay hoan chinh cta 3 giéng dau twong DT2010, DT37 va DT51
trén méi treong RM

Ghi chii: A, hinh 4nh ra ré cia DT2010, PT37 va DT51 ¢ thoi diém 7, 14 va 21 ngdy sau khi chuyén sang
RM; B, trung binh s6 Irong ré va chiéu dai ré cua DT2010, D137 va DT51 trén moi truong RM tai cdc thoi
diém. Thi nghiém duoc thuc hién 3 lan nhac lai, 10 mau/Jan nhac lai Cic chir cdi khdc nhau cung mau cua
moi biéu do thé hién su khdc biét trong cung tiéu chi dinh gia giita cdc thoi diém khdc nhau bang phan tich
phuong sai (ANOVA) voi p-value < 0,05.
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Dé danh gia kha niang ra ré ctia cac giong dau
twong, nhimg choéi dai trén 3 cm tir cong thitc SEM bo
sung nuoc dira t6i wu nhat cho timg giong ¢ thi nghiém
trén duoc nuodi trong moi truong RM dac véi thanh
phan moi truong va diéu kién nhu trinh bay & phuong
phap.

boi voi giong dau twong DT2010, s6 luwong ré
trung binh trong 7 ngay dau tién dat 13,07 ré/cay,
sau 14 ngay s6 luong ré ting thém khong nhiéu, chi
dat 15,63 ré/cay va sau 21 ngay khong co su khac
biet; chiéu dai trung binh ré dat 2,98 cm & ngay thit 7
va lan luot dat 4,27 va 4,97 cm sau 14 va 21 ngay
(Hinh 4A-B). Trong khi d6, kha nang phat sinh cta
giong DT37 tren RM chi dat 10,57 ré/cay va DT51 1a
11,10 ré/cay sau 7 ngay nudi cdy, so ré cho phat sinh
nhiéu nhat cia DT37 trung binh chi la 12,87 ré/cay
va DT51 1a 13,1 sau 21 ngay nuoi cdy. Chiéu dai ré
ctia giong dau twong DT37 lan luot 1a 2,54, 2,88 va
3,81 cm sau 7, 14 va 21 ngay nuo6i cay trén RM va cta

giong DT51 duoc ghi nhan tai thoi diém tuong tng 1a
2,49, 3,83 va 3,99 cm. Tuy nhién, dic diém chung cua
3 giong dau twong nay 1a khi duy tri chung trén RM
sau 14 ngay thi c6 cham den xuat hién tai cac dau ré
va dat nhiéu nhat khi quan sat tai thoi diém 21 ngay.
bay 1a nguyén nhan lam cho cac cay chuyén ra dat
sinh treong phat trién kém da duoc 1am ro & cac
nghién ctu trude day [4; 15]. Nhu vay, thoi gian ra ré
thich hop dé tao cay hoan chinh cta ca 3 giong dau
twong DT2010, DT37 va DT51 & moi treong RM 1a 14
ngay.

Céc cay hoan chinh du diéu kién duoc chuyén ra
bau dat nho va cham séc trong phong nudi & diéu
kién 24°C, voi chu ky 18 gid sang/6 gio toi khoang 1
tuan truoc khi chuyén sang bau to va cham séc ngoai
nha lu6i dén khi thu hoach. Qua nghién cttu nay, da
hoan thién quy trinh tai sinh 3 giéng dau twong
DT2010, DT37 va DT51 dugc mo ta nhu trong hinh 5.

Hat dau twong
(DT2010, BT37, BT51)

I

Niy mam trén GM
(pH 5.8, 24°C, 18 gi¢
sang/6 gio toi, 5 ngay)

Cam tng tao chdi trén SIM
(dac, pH 5.8, 24°C, 18 gid sang/6 gio¢ toi)

=

DT2010
(2.5 mg/L BAP:; 14 ngay)

PT37
(2,5 mg/L BAP; 14 ngay)

PT51
(2 mg/L BAP: 14 ngay)

Kéo dai choi trén SEM
(dac, pH 5,7, 24°C, 18 gio sang/6 gio to1)

4

DT2010
(nudc dira 200 ml/L; 21 ngay)

PT137
(nuoc dira 100

PT51
(nudc dura 50 ml/L; 21 ngay)

ml/L; 21 ngay)

Chéi > 3cm

Ra ré trong RM '
(dac, pH 5,6, 24°C, 18 gi0 sang/6 gio toi, 14 ngay)

Trong cay ra bau (\iét q ‘
(24°C, 18 gio sang/6 gio toi, 7 ngay roi chuyenra bau to)

Hinh 5. Hoan thién quy trinh tai sinh 3 giéng dau trong DT2010, DT37 va DT51.
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4. KET LUAN

Quy trinh tai sinh cho 3 giong dau tuong
DT2010, BT37 va DT51 da duwoc xay dung thanh
cong. He thong tai sinh nay 1a mot giai doan déng vai
trd quan trong dén hiéu qua chuyén ciu truc chinh
stta gen vao cay dau tueong. Két qua nay la tién dé
cho chinh stra hé gen cay dau tuong bang cong nghé
CRISPR/Cas9 trong twong lai.
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Summary

Gene editing technology by CRISPR/Cas9 (clustered regularly interspaced short palindromic repeat
(CRISPR)-associated protein 9 (Cas9)) shows that this is a potential and promising tool in improving
desired plant traits. Several studies have used the CRISPR/Cas9 to edit genes on model soybean cultivars.
To edit a target gene or multiple genes on commercial soybean varieties by the CRISPR/Cas9 technique,
building a regeneration process is extremely important. Therefore, in this study, we evaluated the
regeneration ability of soybean cultivars DT2010, DT37 and DT51 in vitro conditions. The results showed
that the induction of multiple shoots of soybean varieties DT51, DT37 and DT2010 were the most optimal
when cultured in medium supplemented with 2, 2.5 and 2.5 mg/L Benzylaminopurine, respectively, after 14
days. Meanwhile, the shoot elongation of cultivars DT51, DT37 and DT2010 showed best when cultured in
medium applied with 50, 100 and 200 ml/L coconut water, respectively, after 21 days. In addition, the most
suitable rooting time for these three soybean cultivars was 14 days on rooting medium. Thus, the
regeneration process for these 3 soybean cultivars DT2010, DT37 and DT51 will be the basis for applying
gene editing techniques directly on these commercial soybean varieties.

Keywords: Benzylaminopurine, coconut water, in vitro, soybean, transformation.
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