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Abstract

Improvement of the blast resistance in rice varieties by marker-assisted backcrossing (MABC) approach has been
regarded as one of the most effective tools. In this study, a comprehensive investigation of the genotypes and
phenotypes of improved ‘BC15’ rice lines harboring two blast resistant genes, Pik-h and Piz-5, was carried out.
Particularly, the BCF, populations exhibited high resistance to the blast isolates under greenhouse condition.
The presence of Pik-h and Piz-5 genes and the genetic background of these individuals were then validated and
confirmed by PCR technique with a collection of specific SSR markers. As a result, three individuals, A2.1.15.3.3,
A2.1.19.9.8 and A2.1.26.3.12, were obtained to expand the populations in the fields. We found that the whole three
lines that shared similar agronomical traits with the original BC15 rice variety, resistance to blast disease (scored < 3).
Among them, the A2.1.15.3.3 line was selected to develop a promising line for further studies. Taken together,
our study could provide a basic understanding of the improvement of stress tolerance in rice varieties by the
MABC approach.
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KET QUA BAN PAU TRONG NGHIEN CUU TAO TE BAO TRAN
TU MO SEO PHOI HOA CUA MOT SO GIONG SAN VIET NAM
Pham Thi Huong', D6 Thi Nhu Quynh', Nguyén Anh Vi!

TOM TAT

Nham muc dich x4y dung hé théng chinh stia gen khéng chuyén gen, st dung ribonucleoprotein Cas9 trén ddi
tugng céy san, ching toi da nghién ctiu tao mo seo phoi héa (MSPH) va té bao tran (TBT) tit mo seo phoi hoa ctia
cac giéng san BK, KM94 va KM140. MSPH ctia cc giong san BK, KM94 va KM 140 da dugc tao thanh cong véi ti
1¢ 1an luot dat 22,6%, 21,8% va 22,4%. Nghién ctiu ti 1¢ cac enzyme phan giai thanh té bao cellulase, macerozyme va
pectolyase cho théy t6 hgp enzyme 10 g/l cellulase RS Onozuka + 400 mg/l macerozyme + 100 mg/l pectolyase v6i
thoi gian u 18 gid cho san lugng TBT cao trén hai giéng san KM94 va KM140 lan lugt dat 1,09 x 107 va 1,06 x 10
TBT/g trong lugng tuoi ctia mau. Nghién ctiu ciing chi ra san lugng TBT c6 su khéc biét gitia cic MSPH dugc cdy
chuyén véi tan sudt khac nhau. San lugng va kha nang sng sét ctia TBT gidng giong KM 94 va KM140 dat cao nhét
& thoi diém MSPH dugc ciy chuyén 4 tudn/lan. Kha ning tai sinh cia TBT giong KM140 sau tach dugc danh gid
khi nuodi cdy & cac mat do khac nhau 1 x 10% 1 x 10°, 3 x 10°, 5 x 10°, mé4t d¢ 3 x 10° cho hiéu qua téi sinh cao nhit.

Tu khoa: Cay sian (Manihot esculenta Crantz), mo seo phdi hoa, té bao tran

1. DAT VAN DE
San (Manihot esculenta Crantz) la cay luong thuc

do sin dé trong, it kén dat, it von diu tu, phu hgp
sinh thai va diéu kién kinh t€ nong ho.

chinh cta hon 500 triéu nguoi trén thé gidi, dac
biét la & cac nudc chau Phi, noi cay san dugc coi la
giai phap an ninh luong thuc hang dau dé chong
tinh trang suy dinh duéng. O Viét Nam, cay sin da
chuyén dai vai tro tii ciy luong thuc thanh ciy cong
nghiép, san xudt san la ngudn thu nhap quan trong
cua cdc ho nong dan ngheo tai cdc huyén vung nui

Hién nay, cac giong san mdi tai Viét Nam dugc
tao ra cht yéu thong qua lai tao truyén thong va
nhép noi ti CIAT sau dé dugc chon tao va khao
nghiém dé€ tuyén chon thich hgp véi tling viing sinh
thai. Mot trong nhiing dinh huéng nghién ctu phat
trién san cta Viét Nam ttt 2012 dén 2020 d6 1a két
hop gitia phuong phép lai tao gidng truyén théng

'Vién Di truyén Nong nghiép
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va phuong phap lai tao giéng hién dai nhu chuyén
gen hodc dot bién gen tao gidng sin c6 ning suit
cao, chét lugng tot, khang bénh. Hién nay, cong
nghé chinh stia gen dang dan thay thé cho cong nghé
chuyén gen do viéc thiét ké ciu tric chinh stia gen
don gian. Trong s6 cac hé thong chinh stia gen dang
dugc st dung hién nay, hé thong chinh stia gen thong
qua ribonucleoprotein trong dé cac tac nhan chinh
stia gen nhu sg RNA va protein Cas9 dugc tong hgp
va két hgp trong ong nghiém tao thanh phtic hgp
ribonucleoprotein (RNP) hoat dong. So v6i hé thong
chinh stia gen thong qua chuyén gen, hé thong nay
khong chuyén bét ctt mot gen nao trong céy dich, do
d6 cay dugc chinh stia gen khong phai 1a ciy chuyén
gen. Vit liéu ly tudng cho hé thong chinh stia gen
thong qua RNP la TBT do kha nang ti€p nhan RNP,
tai sinh thanh cay hoan chinh va dé dang xac dinh
hiéu qua doét bién gen muc tiéu (Woo et al., 2015).
Viéc phan lap cac dot bién ti nudi cdy TBT ciing
dugc thuc hién dé dang hon.

TBT la cac té€ bao thuc vat khong cé thanh té bao
nhung mang nguyén sinh chat va cac thanh phan té
bao khéc van git nguyén, do d6 van dam bao kha
ndng tai sinh thanh cay hoan chinh. Nghién ctiu tao
va tai sinh TBT dugc thuc hién trén nhiéu doi tugng
cay trong khac nhau va tlii nguén nguyén liéu khac
nhau bao gom: thit 14, 14 mam, tru dudi 14 mam, 14,
ré va long tg, mo seo phoi hoa.

Céc nghién ctiu v€ tao va tai sinh TBT & ciy san
rat han ché, do qua trinh tdi sinh cay hoan chinh tu
TBT & céy san tuong d6i kho, nghién cdu cua tac gia
Shadin va Shephard (1980) da cong bo két qua tai
sinh cay thanh cong tu TBT tach tu thit 14, tuy nhién
viéc ldp lai két qua d6 khong thanh cong boi cac tac
gia khac (Anonymous 1985; Nzoghe, 1989; Anthony
et al., 1995; Sofiari 1996), mac du ti 1¢ sdng sot ctia
TBT sau khi tach dat 85%.

Ndm 1996, Sofiari cling da tién hanh nghién
ctiu st dung cac vét liéu tach TBT tii mo phéan sinh
dinh, 14 non va phoi soma, tuy nhién TBT tach tu
nhiing vat liéu nay khi tai sinh cho callus mau xanh
va ré bat dinh. Sau do, cting véi nghién ctiu vé dang
mdi clia phoi soma Sofiari da st dung MSPH lam
vat liéu tach TBT va da dua dén thanh cong trong
tai sinh cdy hoan chinh tii nu6i cdy TBT gidng sin
TMS60444. Ti 1¢ tai sinh cay hoan chinh dat dugc la
1 cay/2 x 10* TBT nudi cay.

Tai Viét Nam, nghién ctiu tao TBT va dung hop
TBT da dugc tién hanh trén mot s6 doi tugng cay
trong khac nhu cam, khoai tay, chu6i Cau Man....
Tuy nhién, chua c6 nghién ctiu nao vé tao TBT trén

cdy san. Do do, day 1a huéng nghién ctiu mdi va can
thiét phai thuc hién gép phén tao nén tang cho viéc
thuc hién cac nghién ctiu cai tao giéng san sau nay.
Chinh vi véy, chung t6i da tién hanh tao t€ bao tran
trén cay san thudc dé tai “Nghién ctiu tao t€ bao tran
va tai sinh cay hoan chinh phuc vu chon tao giong
san khang virus” ctia Phong thi nghiém Trong diém
Cong nghé Té bao thuc vat.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu

Céy san in vitro cta cac giong KM94, KM140 va
BK luu gii tai Phong thi nghiém Quoc t€ chon giong
phén ti cay san, Phong thi nghiém Trong di€ém Cong
nghé T€ bao thuc vat, Vién Di truyén Nong nghiép
dugc st dung dé tao MSPH va TBT.

- Gi6ng san KM94: La con lai cta t6 hop lai
Rayongl x Rayong90. KM94 thuéc nhém sin ding,
than cong & phan goc, ngon tim, nang sudt cu tuoi
28,1 tan/ha, ham lugng tinh bot 27,4%-29%

- Giéng san KM140: La con lai ctia t& hgp KM98-1
x KM36. KM140 c6 than xanh, thing, ngon xanh,
cdy cao vtia phai, khong phan nhanh. Néng suit ct
tuoi 33,4 - 35,0 tin/ha.

- Gidng san BK: C6 ngudn goc tli quan thé hat
thu phén tu do ctia giong BKA900, c6 thoi gian sinh
truéng trung binh 9 - 10 thang, c6 ty Ié tinh bot dat
25 - 27%, nang sudt ct tuoi dat trén 50 tdn/ha.

2.2. Phuong phap nghién ciu

2.2.1. Phuong phdp tao mo seo phéi héa ciia mot so
giong sdn

Phuong phép tao MSPH dua trén nghién ctiu ctia
tac gia Tong Thi Huong va cong tac vién (2018) va
tac gia Utsumi va cong tac vién (2017).

Quy trinh tao MSPH dugc tém tit nhu sau:

Cay in vitro (4 - 8 tuan tudi) > tach choi nach
nuoi cdy trén moi truong CAM 4-7 ngay trong diéu
kién t6i > tao phoi soma sa cap (CIM, 3 tuan, 28°C,
diéu kién t6i) > phoi soma thid cép, 3 tuan, 28°C,
diéu kién t6i > chon loc phoi soma (DKW, 2 tuén,
28°C, diéu kién t6i) > tao MSPH (MMS, cdy chuyén
3 - 4 tudn/lan x t6i da 6 thang, 28°C, diéu kién t6i).

Cac modi trudng st dung trong qua trinh tao
MSPH:

+ Moi truong MS (mdi trudng nudi cdy céiy
san): 0,44% MS bot chia vitamin, 2 uM CuSO,, 2%
sucrose, 0,8% Noble agar, pH 5,8.

+ Moi truong CAM (moi truong kich thich choéi
bén): 0,44% MS bot chua vitamin, 2 uM CuSO,,
10 mg/1 BAP, 2% sucrose, 0,8% Noble agar, pH 5,8.
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+ Moi truong CIM (moi truong tao phoi soma):
0,44% MS bot chuda vitamin, 2 uM CuSO,, 12 mg/l
picloram, 2% sucrose, 0,8% Noble agar, pH 5,8.

+ Moi truong DKW (mdi truong chon loc phdi
soma): 0,522% DKW bot chiia vitamin, 2 uM CuSO »
12 mg/l picloram, 2% sucrose, 0,8% Noble agar,
pH 5,8.

+ Moi trudng tao mo seo phoi héa MMS: 1/10
nén khoang MS, 12 mg/1 picloram, 2% sucrose, 0,8%
Noble agar, pH 5,8.

2.2.2. Phuong phdp phdn ldp té bao tran tii mo seo
phéi hoa

Phuong phap phan lap TBT tit MSPH dugc ap
dung theo Feng va cong tac vién (2020) co cai tién
moi truong cho nuoi cdy MSPH sti dung moi truong
MMS (1/10 MS + 20 g/l sucrose + 10 g/l agar +
12 mg/1 picloram) nhu sau:

Thu mau sau khi nudi huyén phu trong moi
truong SH6 sau 5 ngay. U miu véi dung dich enzyme
phén gidi, lac mau 50 vong/phut, trong 18 gio &
28°C, diéu kién t6i. Mo sau phan giai dugc loc qua
mang loc 80 pm (Nybolt, Switzerland). Dung dich
sau loc dugc chuyén vao 6ng ly tim 12 ml va ly tam
& 960 vong/phut trong 6 phut. Loai bo dich ndi, hoa
tan két taa sau ly tdm trong 1,0 - 1,5 ml dung dich
mannitol 13% chta dung dich thu TBT CPW. Sau
do, thém nhe nhang 1,5 ml dung dich mannitol 13%
c6 chtta TBT lén trén dung dich 26% sucrose cd chtia
CPW. Ly tam 960 vong/phut trong 6 phut. TBT song
sot dugc hinh thanh & gitta hai 16p dung dich. Thu
16p TBT sau d6 hoa tan véi lugng tuong duong dung
dich RS chtta 127,4 g/l mannitol va 27,75 g/l CaCl,.
Ly tam 960 vong/phut trong 6 phuat. TBT sau tinh
sach dugc hoa tan trong 1,5 ml dung dich RS.

- Thanh phéin dung dich enzyme phén giai: Hon
hop enzyme (cellulase, macerozyme, pectolyase),
mudi da lugng (368 mg/l CaCl; 34 mg/l KH,PO,;
740 mg/l KNO,; 492 mg/l MgSO,.7H,0); muéi vi
lugng (19,2 mg/l Na-EDTA; 14 mg/l FeSO,.7H,0);
chét thdm thau (91 g/l D-mannitol) va 0,5 g/l MES.

- Dung dich thu nhdn TBT CPW + 13% mannitol:
27,2mg/IKH, PO ; 100 mg/I KNO,; 250 mg/l MgSO ;
0,2 mg/l KI; 150 mg/l CaCl; 0,003 mg/l CuSO,;
13% mannitol.

- Dung dich thu nhan TBT CPW + 26% sucrose:
27,2mg/IKH_PO ; 100 mg/I KNO,; 250 mg/l MgSO;
0,2 mg/l KI; 150 mg/l CaCl; 0,003 mg/l CuSO,;
26% sucrose.

Anh huéng ctia enzyme va nong d¢ enzyme dén
kha nang tao TBT tu MSPH: MSPH giong KM94 va
KM140 dugc nudi cay huyén pht sau 5 ngay, dugc
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loc qua ray loc c6 dudng kinh mét luéi 1a 1 mm?
1g mo seo sau sang loc dugc chuyén vao dia petri
(duong kinh 9 cm). BS sung thém dung dich enzyme
phan giai theo cac nong do sau:

CT1: 10 g/l Cellulase RS Onozuka + 200 mg/l
macerozyme + 10 mg/l pectolyase.

CT2: 10 g/l Cellulase RS Onozuka + 400 mg/l
macerozyme + 100 mg/l pectolyase.

CT3: 10 g/l Cellulase RS Onozuka + 600 mg/l
macerozyme + 500 mg/l pectolyase.

Anh hudng ctia thoi gian xii Iy enzyme dén kha
ndng tao TBT tii MSPH: Dung dich enzyme phan
giai dugc bd sung vao MSPH va dugc u & cic thoi
gian khac nhau: 16 gig, 18 gio va 20 gio. Tién hanh
thu TBT theo cac buéc da dugc mo ta & trén. Thu s
liéu danh gia anh hudng cta thoi gian xt ly enzyme
dén san lugng va chét lugng TBT thu dugc.

Anh hudng ctia tan sudt cdy chuyén MSPH dén
kha nidng tao TBT: MSPH dugc tién hanh cdy chuyén
trén moi truong MMS theo cac thoi gian khac nhau:
2 tudn cdy chuyén/lan; 3 tuin cdy chuyén/lan va
4 tuén céy chuyén/lan. Chuyén 1 g MSPH ctia giéng
KM94 va KM140 vao binh tam gidc ¢ chia 50 ml
dung dich SH6 1dng. Nuéi tii 5 - 7 ngay. Tién hanh
phan lap TBT theo phuong phap cta Feng va cong
tac vién (2020). Sau tach tién hanh do dém thu s§
liéu, danh gia anh hudng ctia tan sudt ciy chuyén
MSPH dén san lugng va chat lugng TBT thu dugc.

2.2.3. Phuong phdp dém sé lugng TBT

TBT sau khi tach dugc dém trong budng dém
hemocytometer (sau x rong x dai: 0,2 x 0,25 x 0,25 mm).
Buong dém nay cé 6 vuong nho véi dién tich 1a
0,00625 mm?* va mdi 6 vudng to (gobm 16 6 vudng
nho) cé dién tich 1a 0,1 mm?®. Bé day ctia buéng dém
14 0,2 mm.

San lugng TBT trong 1 ml = S6 lugng TBT trung
binh/(2 x 107).

San lugng TBT theo g trong lugng tuci ctia mau
= San lugng té bao trong 1 ml/khoi lugng MSPH lam
vat liéu tach TBT.

Phuong phap danh gia kha nang song sot ctia té
bao tran: Theo Feng va cong tac vién (2020).

Kha ning séng sot cta t€ bao tran dugc kiém
tra bang cach st dung fluorescein diacetate (FDA).
Thém 6 pl ctia FDA (5 mg/ml) vao 250 ul dich té bao
tran. Sau 5 phut, soi t€ bao trdn dudi kinh hién vi
Olympus BX50 (Nhét).

Kha ndng séng sot cua té bao tran thu dugc =
S6 lugng té bao tran phat mau vang xanh/tdng s6
lugng t€ bao tran quan sat dugc x 100.
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2.2.4. Phuiong phdp tdi sinh TBT

Phuong phép tai sinh t€ bao tran theo Sofari va
cong tac vién (1998) va Wen Feng va cong tac vién
(2020) c6 cai tién. Tién hanh nuodi cdy té€ bao tran
trén moi trudng nudi cdy TM-2 (Shadin et al., 1985;
Sofiari et al., Feng et al., 2020) c6 bs sung thém kich
thich sinh trudng phu hgp va thay thé sucrose bang
glucose. D€ hinh thanh callus, mdi trudng nuodi cdy
té€ bao tran dugc giam din nong do glucose theo chu
ky 10 ngay b6 sung thém 3 ml dung dich méi theo
cac tién trinh A-B-C-D. Thanh phin moi trudng cu
thé nhu sau:

- Méi truong A: TM-2 (Shadin et al., 1985) +
0,36 mol/l glucose - sau 2 lan b6 sung dung dich
dau tién.

- Moi trudng B: TM-2 (Shadin et al., 1985) +
0,33 mol/l glucose - sau 2 lan b6 sung dung dich
tié€p theo.

- Moi truong C: TM-2 (Shadin et al., 1985) +
0,30 mol/I glucose - sau 2 14n b6 sung tiép theo.

- Méi truong D: TM-2 (Shadin et al., 1985) +
0,25 mol/l glucose - sau 2 14n b6 sung tiép theo.

Sau khi xudt hién vi mo6 seo trén moi trudng
D, hat 400 pl dich nudi cdy chuyén sang dia chiia
moi trudng MMS 4 (1/10 nén khodng MS, 12 mg/l
picloram, 4% sucrose, 0,8% Noble agar, pH 5,8) nuoi
cdy trong thoi gian 3 tuan, nhiét do 28 °C, trong diéu
kién t&i. Sau 3 tudn, cdy chuyén mau sang moi truong
MMS 2 (1/10 nén khoang MS, 12 mg/l picloram,
2% sucrose, 0,8% Noble agar, pH 5,8 d€ tao md seo
phdi hoa.

Anh huéng cia mat d6 nuoéi cdy t6i kha nang tai
sinh ctia TBT: TBT sau tdch sé dugc tién hanh nudi

cdy & cac mat do khac nhau 2 x 10°, 3 x 10°, 5 x 10°,
10 x 10° TBT/ml. Ti 1é téi sinh ctia TBT dugc danh
gid sau 7 ngay nuoi cdy. Ti 1¢ tai sinh TBT dugc tinh
nhu sau:

Ti 1é tai sinh = S& t€ bao phén chia/téng s6 t€ bao
nudi cdy x 100%.
2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tii thang 8 nam 2019
dén thang 8 nam 2020 tai Phong Thi nghiém Trong
diém Coéng nghé Té bao thuc vat - Vién Di truyén
Nong nghiép.

I11. KET QUA VA THAO LUAN
3.1. Két qua tao mo seo cuiia cac gidng san

Theo cac nghién ctu tao TBT trudc d6 cta cac
tac gia, cac vat liéu da dugc st dung cho tach TBT
gom té bao thit la (Shadin and Shephard, 1980;
Anonymous 1985; Nzoghe, 1989; Anthony et al.,
1995; Sofiari 1996) va mo seo phoi hda (Sofiari et al.,
1998; Feng et al., 2020). Tuy nhién, kha nang tai sinh
ctia TBT tao tli té bao thit 14 thdp hon rat nhiéu so véi
ttit MSPH. Do véy, chtng t6i da tiép tuc nghién ctiu
tao MSPH tti cac giong KM94, KM 140 va BK 1am vt
liéu cho viéc phan lap TBT. Nam 2018 nhém nghién
ctiu da thiét 1ap thanh cong quy trinh tao MSPH
va tai sinh cay hoan chinh d6i véi giong KM94 va
KM 140. Ap dung quy trinh nay va c6 ci tién, nghién
ctiu hién tai tiép tuc tao MSPH ddi véi giong sian BK,
hién dang dugc trong phé bién tai cac tinh mién nui
phia Bac. Két qua tao md seo giong KM94, KM 140
va giong san BK dugc thé hién & bang 1.

Bang 1. Két qua tao mo seo phoi hoa giong BK, KM94 va KM140

STT S5 choi S0 mau SO0 mau tao moé | Tilé tao md seo  Tilé tao mo seo
tao mo seo seo phoi hda (%) phoi hoa (%)
Giong BK 15,5+ 3,6 8,3+23 1,9+ 1,1 62,2 22,6
Giong KM9%4 18,4+2,3 13,3 +£3,1 2,3+0,7 83,0 21,8
Giong KM140 13,8 £4,05 5,7 £ 2,55 1,2 £ 0,59 41,9 22,4

Theo Taylor va cong tac vién (1996), moi truong
GD véi ham lugng MS giam di 1/2 1a mdi trudng tot
nhat cho tao mo seo phoi héa. Tuy nhién, dén nam
2017 nghién ctiu ctua Utsumi va cong tac vién cho
thay dudi diéu kién giam 1/10 ham lugng nitrate,
kali va phosphate trong moéi truong MS gitp tiang
ti 1é tao mo seo phoi hda cta giéng TMS. Ap dung
nghién ctiu nay ctia Utsumi va cdng tac vién (2017)
moi trudng tao mo seo phdi hoa cho 3 gidng san Viét
Nam st dung méi trudng MS c6 ham lugng khodng

giam di 1/10 da tao thanh c6ng mo seo phdi hda ctia
3 giong BK, KM 94 va KM 140. Két qua tao MSPH
cac giong trén bang 1 cho thay ti 1¢é tao mo seo va
MSPH c6 su chénh 1éch gitia cac giong thi nghiém,
tuy nhién sy chénh léch khong dang ké. Khong c6 su
lién hé gitia ti1é tao mo seo va tilé tao MSPH. Gidng
KM140 va giong KM94 c6 ti 1é tao mo seo cao hon
so v6i giong BK, tuy nhién ti 1¢ tao MSPH ctia giong
BK dat cao nhit 22,6%.
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Hinh 1. M6 seo phoi héa (khoanh tron) cua gidng san BK (A), KM94 (B)

Anh huéng ctia enzyme va nong d¢ enzyme dén
kha ning tao TBT tit MSPH: T6 hgp enzyme khac
nhau c6 anh hudng ddng ké 1én san lugng va kha
ndng séng sot ctia TBT. Loai enzyme thudng dugc st
dung cho tach TBT dugc danh gia la cho san lugng
TBT va kha nang séng sét cao 1a t6 hgp clia enzyme
cellulase RS, macerozyme va pectolyase. Nghién ctiu
trudc day da cho thdy viéc stt dung t6 hgp 3 loai
enzyme v6i nong do tuong ting la 10 g/l cellulase,
200 mg/l macerozyme, 10 mg/l pectolyase, tao dugc
TBT tit MSPH trén giéng sain TMS60444 dat san

lugng 1,5 x 10 TBT/g trong lugng tuai (Sofari et al.,
1998). Gan day nhat, ddu nam 2020, quy trinh phan
lap TBT véi 3 loai enzyme trén c6 cai tién tang nong
do enzyme (400 mg/l macerozyme va 100 mg/l
pectolyase) cho san lugng TBT gap doi, dat 3,0 x 10°
TBT/g trong lugng tuoi trén giong TMS60444.

Dé khao sat nong do t6i uu cho phan lap tach
TBT ctia cac gidng san Viét Nam, t6 hgp va nong do
cac loai enzyme trén déu dugc 4p dung va tié€p tuc
cai tién tang ndng do macerozyme va pectolyase. Két
qua dugc trinh bay tai bang 2.

Bang 2. Anh hudng ctia ndng d¢ enzyme dén kha ning tao TBT
ti MSPH ctia gi6ng sain KM94 va KM140

Cong thiic thi ng- San lugng TBT (107/g) Kha nédng song sét (%)
hiém KM94 KM140 KM94 KM140
CT1 0,72 + 0,06 0,94 + 0,02 89,90 + 2,45 87,87 £ 5,51
CT2 1,09 + 0,12 1,06 + 0,05 91,99 + 6,26 92,01 + 3,71
CT3 0,26 = 0,15 0,84 + 0,04 85,02 £ 9,23 82,54 + 6,34

Ghi chu: CT1: 10 g/l Cellulase RS Onozuka + 200 mg/l Macerozyme + 10 mg/I Pectolyase. CT2: 10 g/l Cellulase RS
Onozuka + 400 mg/l Macerozyme + 100 mg/Il Pectolyase. CT3: 10 g/l Cellulase RS Onozuka + 600 mg/l Macerozyme

+ 500 mg/l Pectolyase.

Két qua trén bang 2 cho thay san lugng TBT tidng
khi néng do ctia ca 3 loai enzyme déu tiang tt CT1
1én CT2. Tuy nhién, khi tiép tuc ting nong do cua
enzyme macerozyme va pectolyase (CT3) san lugng
TBT ciing nhu kha nang song sot déu giam & ca hai
giong thi nghiém. Két qua ciing cho thdy san lugng
TBT dat cao nhét & giong KM94 1a 1,09 x 10’ TBT/g
va giong KM140 san lugng dat dugc 1a 1,06 x 107
TBT/g & CT2 véi ndong do enzyme 10 g/l cellulase,
400 mg/l macerozyme va 100 mg/I pectolyase.

Dai véi giong KM94, t6 hgp enzyme theo cong
thiic 1 c6 su chénh léch ddng ké vé san lugng té bao
nhung doéi véi giong KM140 su chénh léch nay la
khong dang ké. Kha ning séng sot ctia TBT cua
giong KM 140 & CT1 va CT2 khoéng c6 su khéc biét,
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do d6 lua chon t6 hop enzyme theo CT1 cho gidng
KM140 gitp giam lugng enzyme can st dung. T6
hgp enzyme theo cong thiic 1 phtt hgp hon déi véi
giong KM94.

Anh huéng ctia thoi gian xt ly enzyme dén kha
nang tao TBT tit MSPH: Thei gian phén giai enzyme
ciing 1a mot trong nhén té anh hudng téi san lugng
TBT va phu thudc vio tiing loai mé. O sin, TBT tach
tui thit 14, thoi gian xt ly enzyme la 16 gi¢ (Anthony
et al., 1995; Wu et al., 2017). Trong khi do, doi véi
TBT tach tu MSPH yéu cau thoi gian xt ly enzyme
dai hon, thong thuong la 18 gio (Sofiari et al., 1998;
Feng et al., 2020). Do d6, nghién ctiu tién hanh thu
cac khoang thai gian @ enzyme khac nhau 16 gio, 18
giG va 20 gio.
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Hinh 2. Anh hudng ctia t8 hgp enzyme dén kha ning tao té bao trin tii mé seo phoi hoa
Ghi chii: A-B-C.TBT giéng KM140 tdch theo t6 hop enzyme tuong iing CT2-CT1-CT3; D-E-F. TBT giong KM94

tdch theo t0 hgp enzyme tuong ting CT2-CT1-CT3.

Bang 3. Anh hudng ctia thoi gian xtt ly enzyme dén kha ning tao t& bao tran

Thai gian xi ly San lugng TBT (107/g) Kha nédng song sot (%)
enzyme KM94 KM140 KM94 KM140
16 gio 0,72 £ 0,09 0,83 £ 0,05 90,42 + 3,78 88,01 = 5,59
18 gio 1,08 £ 0,06 1,34 £ 0,03 92,94 + 3,60 90,05 + 6,53
20 gio 0,56 £ 0,04 0,38 £ 0,04 87,18 £ 4,63 86,66 = 7,17

Két qua trén bang 3 cho thay co6 su khac biét vé
san lugng t€ bao cling nhu kha nang séng sot tai cac
thoi diém xu ly enzyme khac nhau. D6i véi giong
KM94, san lugng TBT cling nhu kha nang song sot
thu dugc cao nhat & 18 gio dat 1,08 x 107/g, kha nang
sOng sot dat 92,94%, san lugng giam con 0,56 x 107
khi tang thoi gian 1 enzyme 1én 20 gi¢ v6i kha nang
song sot dat 87,18%.

bai vei giong KM140, thoi gian 0 enzyme thich
hop nhat la 18 gi¢ cho san lugng cao nhét dat
1,34 x 107 va kha nang song sot 1a 90,05%. Tang thoi
gian xt ly v6i enzyme lén 20 gi6 lam san lugng TBT
ciing nhu kha ning sdng sot giam dang ké.

Nhu vay, thoi gian u enzyme thich hgp cho thi
nghiém danh gia kha nang phan tach TBT tit MSPH
la 18 gi®. Két qua nay cting pht hgp véi két qua cta
cac tac gia khac trén giong TMS60444.

Hinh 2. Anh hudng ctia thoi gian xii Iy enzyme dén kha nang tao TBT giéng KM 140

Ghi chu: A. TBT xii ly enzyme trong 16 gio, B. TBT xii ly enzyme trong 18 gid, C. TBT xii ly enzyme trong 20 gio.
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Anh huéng ctia tin sudt cdy chuyén MSPH dén
kha nang tao TBT: D9 tudi ctia thuc vat cing dong
vai tro quan trong trong qua trinh tach TBT. Dai
v6i TBT thit 14, vat liéu thuc vat c6 d6 tudi nho hon
hodc 16n hon 60 ngay déu khong phtt hop cho tach
TBT, san lugng TBT thu dugc thap. Thuc vat & giai
doan ra hoa cling cho san lugng TBT thap (Evans
and Brano, 1983). D&i v6i ngudn vat liéu dé€ tach
TBT & dang huyén phu hodc callus, diéu kién sinh

trudng cua cac té€ bao nay dong vai tro quan trong
trong thanh cong ctia cac thi nghiém tach TBT. Cac
té€ bao & pha sinh trudng la phtt hgp nhat cho tach
TBT gitp giam noéng do enzyme va ting kha nang
song sot ctia TBT (Evans and Brano, 1983). Tai thi
nghiém nay, thoi gian nudi cdy MSPH dugc danh gia
tai cac thoi diém 2 tudn cdy chuyén/lan, 4 tuin cdy
chuyén/lan va 6 tudn cdy chuyén/lan.

Bang 4. Anh hudng ctia tin sudt cdy chuyén mo seo phoi hoa dén kha ning tao TBT

o . . San lugng TBT (107/g) Ti 1€ sOng sot (%)
Tan sudt cdy chuyén
KM94 KM140 KM94 KM140
6 tuan/lan 1,16 £ 0,20 1,03 £ 0,007 84,15 + 3,79 79,97 £ 4,22
4 tudn/lan 1,58 £ 0,06 1,20 £ 0,01 88,79 £ 5,76 86,08 2,05
2 tuan/lan 0,34 £ 0,07 0,70 £ 0,01 92,88 + 5,88 90,09 + 6,88

Két qua trén bang 4 cho thdy & ca hai giong thi
nghiém, tdn sudt cdy chuyén MSPH éanh hudng
dang ké t6i san lugng va kha nang song sot ctia TBT.
O thoi diém 2 tuin, san lugng TBT thu dugc thip
nhat ¢ hai giong KM94 va KM140 tuong tng dat
0,34 x 107 t€ bao/g trong lugng tuci va 0,70 x 107 t&
bao/g trong lugng tuoi, tuy nhién vé kha ndng séng

Anh huéng cia mat do nuéi ciy t6i kha nang tai
sinh ctia TBT: Theo nghién ctiu cua tdc gia Sofiari
va cong tac vién (1998), kha ning tai sinh caa TBT
giong TMS660444 phu thudc vao mat do TBT. Tac
gia tién hanh nghién ctiu & cac nong do nudi cay
khdc nhau 2 x 10°, 3 x 10%, 5 x 10°, 10 x 10° (TBT/g).
Két qua cho thay & nong do 5 x 10° cho hiéu qua tai
sinh cao nhét dat 0,23%. D€ khao sat nong do tdi
uu cho nudi cdy TBT cua céc gidng sin Viét Nam,
nghién ctiu tién hanh véi cdc mat do 1 x 10, 5 x 107,
1x10%2x10%5x10° (TBT/g).
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s6t & thoi diém MSPH 2 tuén/lan cho kha nang séng
sot cao hon so véi thoi diém 6 tudn/lan. San lugng
va kha nang s6ng sot cua TBT dat cao nhét & thoi
diém MSPH dugc ciy chuyén 4 tuin/lan. Téng tan
suét cdy chuyén lén 6 tuin/lan, san lugng t€ bao va
kha ning song sot ¢ ca hai giong KM94 va KM140
déu giam.

Hinh 3. Anh hudng ctia tin sufit c&y chuyén mo seo phoi héa dén kha ning tao TBT
Ghi chui: A. TBT tdch tit MSPH nudi cdy 2 tudn tudi, B. TBT tdch tit MSPH nudi cdy tix 4 tudn tudi, C. TBT tdch ti
MSPH nuéi cdy 6 tudn tudi.

Bang 5. Anh hudng ctia mat d6 nuoi cdy
t6i kha nang tai sinh cta té€ bao giong KM 140

Hiéu qua S4 callus
STT Matd)  phénchia | SO6lugng  xuit hién
tébao | cua TBT | microcallus dén hién
(%) tai

1 1x10* 0 0 0

2 1x10° 15,53 0 0

3 3x10° 18,42 196 3

4 5x10° 20,53 0 0
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Céc TBT sau khi tach dugc nuoi cdy trén moi
truong nudi cdy TM-2 ¢ b sung céc chit kich thich
sinh trudng gitp tdng cuong sy phéan chia cta té bao.
Sau 5 ngay nudi cdy, su xudt hién ctia cac colony da
c6 thé quan sat thiy bang mat thudng . Két qua trén
bang 5 cho thdy & méat d¢ 5 x 10° hiéu qua phan chia
cua TBT dat cao nhat 20,53%, tuy nhién, & méat do

3 x 10° hiéu qua phan chia dat 18,42% nhung day la
cong thic thu dugc s6 lugng vi md seo (microcallus)
cao nhat (196), trong dé da xuit hién 3 ciu tric mo
seo khi chuyén sang moi truong tao mo seo (Hinh 4).
Do d6, mét do 3 x 10°hién tai dugc danh gia la nong
d6 phut hop cho nuoi cdy TBT giong san KM140.

Hinh 4. Cac giai doan nu6i cdy TBT giong KM140

Ghi chii: A. TBT hinh thanh dang colony sau 7 ngay nudi cdy, B. TBT hinh thanh dang microcallus sau 40 ngay nudi
cdy trén moi truong TM2G. D, E, F: TBT hinh thanh cdu triic moé seo 6 cdc hinh dang khdc nhau, hinh cdu, hinh hai ld

mdm sau 2,5 thang nudi cdy.

IV. KET LUAN

Nghién ctiu nay lan dau tién cho thdy co thé tao
té€ bao tran thanh cong tii mo seo phoi hoa trén cac
giong san Viét Nam bao gom KM94 va KM140.
T6 hop enzyme bao gém 10 g/l cellulase, 400 mg/1
macerozyme va 100 mg/l pectolyase véi thdi gian
18 gi6¢ phu hgp cho tach TBT tit MSPH ctia giong
san KM94 va KM140. Thoi gian cdy chuyén t6i uu
doi v6i mo seo phoi héa ctia giong KM94 va KM 140
cho viéc tao t€ bao tran 1a 4 tudn mot lan. Trong diéu
kién nudi cdy phut hgp véi mat do 3 x 10° TBT/ml, té
bao tran cua giong KM140 c6 hiéu sudt tai sinh dat
18,42% va da tai sinh thanh c4u tric mo seo.
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of friable embryogenic callus and embryogenic

Initial success on protoplast production from friable
embryonic callus of Vietnamese cassava varieties

Pham Thi Huong, Do Thi Nhu Quynh, Nguyen Anh Vu
Abstract
Friable embryonic callus (FEC) and protoplast production from BK, KM 94 and KM 140 cassava varieties were studied
for establishing a non-transgenic genome editing system using ribonucleoprotein Cas9 system. FEC production in
BK, KM94 and KM 140 rates reached 22.6%, 21.8% and 22.4%, respectively. Cell-wall degrading enzymes were found
to be most effective at 10 g/l cellulase RS Onozuka + 400 mg/l macerozyme + 100 mg/l pectolyase and 18 hours
incubation for protoplast production from KM94 and KM 140 (1.09 x 107 protoplasts/g FW and 1.06 x 10" protoplast/g

FW, respectively). Subculture frequency of every 4 weeks resulted in highest protoplast yield and survival rate for
KM94 and KM140. Protoplast regeneration rate of KM 140 was tested with different recovering inoculation densities

of 1 x10% 1x10% 3 x 10° and 5 x 10° (per ml) and 3 x 10° protoplasts/ml was most effective.
Keywords: Cassava (Manihot esculenta Crantz), friable embryonic callus, protoplast
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NGHIEN CUU PA DANG NGUON GEN BI bO
O MIEN BAC VIET NAM BANG CHI THI SSR

Tran Thi Hué Huong', Hoang Thi Hué?,
Lé Thi Thu Trang?, Dam Thi Thu Ha? La Tuin Nghia®

TOM TAT
Nghién ctiu da st dung chi thi SSR dé€ danh gia da dang di truyén ngudn gen bi do dugc thu thap & cac tinh mién
Bic Viét Nam. Két qua nghién ctiu st dung 48 chi thi SSR d€ phan tich da dang di truyén ctia 132 mau giéng bi do
cho thdy: S6 alen thu dugc tai mdi loctt dao dong tii 2 - 6 alen, téng s6 alen trén tit ca cac locut la 126, trung binh
la 2,63 alen/locut. Muc d¢ tuong dong dao dong tii 0,64 dén 0,92 va hé s6 PIC dao dong tii 0,16 - 0,65 va trung
binh la 0,42. Pa xdc dinh dugc 10 chi thi gobm: CMTp127, CMTm232, CMTm120, CMTp182, CMTp193, CMTm252,

'Vién Khoa hoc nong nghiép Viét Nam; 2 Trung tdm Tai nguyén thuc vat
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