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KET QUABANDAUTRONGNGHIEN CUU TAOTE BAO TRAN
TUMO SEO PHOI HOACUAMOQT SO GIONG SAN VIET NAM

Pham Thi Huong?, D6 Thi Nhu Quynh’, Nguyén Anh Vit

TOM TAT

Nham muc dich xay dung hé théng chinh sira gen khong chuyén gen, sir dung ribonucleoprotein Cas9 trén d6i
twong cdy san, chung t6i da nghién ctru tao mod seo phdi hoa (MSPH) va té bao tran (TBT) tir md seo phdi hoa ciia
céc gidng sin BK, KM94 va KM140. MSPH cua céc gidng sin BK, KM94 va KM140 di duoc tao thanh cong vai ti
1¢ 1an lugt dat 22,6%, 21,8% va 22,4%. Nghién ciru ti 1& cac enzyme phan giai thanh té bao cellulase, macerozyme va
pectolyase cho thay t6 hop enzyme 10 g/l cellulase RS Onozuka + 400 mg/I macerozyme + 100 mg/I pectolyase véi
thoi gian 1 18 gio cho san lugng TBT cao trén hai gidng sin KM94 va KM 140 lan luot dat 1,09 x107va 1,06 x 107
TBT/g trong lugng tuoi cua mau. Nghién ctru cling chi rasan luong TBT CO su khaC biét gitra cAc MSPH dugc cay
chuyén véi tan sudt khac nhau San lugng va kha ning séng sot ciia TBT gidng glong KM94 va KM140 dat cao nhét
& thoi diém MSPH dugc cdy chuyén 4 tudn/lan. Kha ning tai sinh ciia TBT gidng KM 140 sau tach dwoc danh gia
khi nuéi cdy ¢ cac mat do khac nhau 1 x104, 1 x10°, 3 x10° 5 x 105, mat d6 3 x10°cho hiéu qua tai sinh cao nhat.

Tir khéa: Cay sin (Manihot esculenta Crantz), mé seo phoi hoa, té bao tran

|. PAT VANDE

Sén (Manihotesculenta Crantz) 1a cay luong thyc
chinh cua hon 500 tri€u nguoi trén thé gioi, dac
biét 1a & cac nude chau Phi, noi cay san duoc coi la
giai phap an ninh lwong thuc hang dau dé chdng
tinh trang suy dinh dudng. O Viét Nam, cay san da
chuyén dbi vai tro tir cay lwong thuc thanh cay cong
nghiép, san xuét san 1a ngudn thu nhap quan trong
cua cac ho nong dan ngheo tai cac huyén viung nai

do sin dé trong, it kén dat, it von dau tu, phu hop
sinh thai va diéu kién kinh t& néng ho.

Hién nay, cac giéng sdn mai tai Viét Nam duoc
tao ra chu yéu thong qua lai tao truyén thong va
nhap ndi tr CIAT sau d6 dugc chon tao va khéao
nghiém dé tuyén chon thich hop véi timg viing sinh
thai. Mot trong nhirng dinh hudng nghién cuiru phat
trién san cta Viét Nam tir 2012 dén 2020 d6 1a két
hop gitta phuong phap lai tao gidng truyén thong

1Vién Di truyén Nong nghiép
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va phuong phap lai tao glong hién dal nhu chuyen
gen hodc dot bién gen tao gibng sin co ning suét
cao, chat lugng tot, khang bénh. Hién nay, cong
nghé chinh sira gen dang dan thay thé cho cong nghé
chuyén gen do viéc thiét ké ciu trac chinh sira gen
don gian. Trong s6 cac hé théng chinh sira gen dang
duogc st dung hién nay, hé théng chinh stragen théng
qua ribonucleoprotein trong d6 cac tac nhan chinh
stra gen nhu sg RNA va protein Cas9 dugc tong hop
va két hop trong 6ng nghiém tao thanh phtrc hop
ribonucleoprotein (RNP) hoat dong. So véihé thdng
chinh stra gen thong qua chuyén gen, hé théng nay
khong chuyén bat cir mot gen nao trong cay dich, do
d6 cay duogc chinh sira gen khong phai la cay chuyén
gen. Vit liéu 1y tuong cho hé thong chinh stra gen
thong qua RNP 1a TBT do kha ning tiép nhan RNP,
tai sinh thanh ciy hoan chinh va dé dang x4c dinh
hiéu qua dot bién gen muc tiéu (Woo et al., 2015).
Viéc phan 1ap cac dot bién tir nudi cdy TBT ciing
duoc thuc hién dé danghon.

TBT la cac té bao thuc vat khong c6 thanh té bao
nhung mang nguyén sinh chét va cac thanh phan té
bao khac van gir nguyén, do d6 van dam bao kha
nang tai sinh thanh cay hoan chinh. Nghién ctru tao
va tai sinh TBT duoc thyuc hién trén nhidu ddi tuong
cdy trong khac nhau va tir ngudn nguyén lidu khac
nhau bao gém: thit 14, 1a mam, tru dudi 1a mam, 14,
1é va 1ong to, md seo phdi hoa.

Céc nghién ctru vé tao va tai sinh TBT ¢ cay sin
rat han ché, do qua trinh tai sinh cay hoan chinh tir
TBT & cay sin twong d6i kho, nghién ctru cta tac gia
Shadin va Shephard (1980) di cong bd két qua tai
sinh cay thanh cdng tir TBT tach tir thit 14, tuy nhién
viéc lap lai két qua do khdng thanh cong boi cac tac
giakhac (Anonymous 1985; Nzoghe, 1989; Anthony
et al., 1995; Sofiari 1996), mic du ti 1& séng 6t cuia
TBT sau khi tach dat 85%.

Niam 1996, Sofiari ciing da tién hanh nghién
ctru sir dung cac vat liéu tach TBT tir mo phan sinh
dinh, 14 non va phdi soma, tuy nhién TBT tach tu
nhiing vt li€u nay khi tai sinh cho callus mau xanh
va r& bat dinh. Sau d6, cting voi nghién ctru vé dang
mdi cua phoi soma Sofiari da sit dung MSPH lam
vat liéu tach TBT va dd dua dén thanh cong trong
tai sinh cay hoan chinh tir nudi ciy TBT giéng sin
TMS60444. Ti 1€ tai sinh cay hoan chinh dat dugc la
1 cay/2 x10*TBT nudi ciy.

Tai Viét Nam, nghién ctru tao TBT va dunghop
TBT di duoc tién hanh trén mot sb ddi twong cay
trong khac nhu cam, khoai tay, chudi Cau Man....
Tuy nhién, chua ¢ nghién ctru nao vé tao TBT trén

cay san. Do d6, day 1a hudng nghién ciru méi va can
thiét phai thuc hién gop phﬁn tao nén tang cho viéc
thuc hién cac nghién ctru cai tao gidng sin sau nay.
Chinh vi vdy, chiing t6i da tién hanh tao té bao tran
trén cay sin thudc dé tai “Nghién ctru tao té bao tran
va tai sinh cdy hoan chinh phuc vu chon tao gidng
san khang virus” ctia Phong thi nghiém Trong diém
Cong nghé T¢é bao thyc vat.

1. VATLIEUVAPHUONGPHAPNGHIENCUU
2.1. Vatliéu nghién ciru

Cay san in vitro ctia c4c gibng KM94, KM 140 va
BK luu gii tai Phong thi nghiém Qudc té chon giéng
phan tir cy san, Phong thi nghiém Trong diém Cong
nghé Té bao thuc vat, Vién Di truyén Nong nghiép
duoc sir dung dé tao MSPH va TBT.

- Gibng san KM94: La con lai cua to horp lai
Rayongl x Rayong90. KM94 thugc nhom san ding,
than cong o phan goc, ngon tim, nang suét cu twoi
28,1 tan/ha, ham luong tinh bot 27,4%-29%

- Gibng sain KM140: La con lai ciia to hgp KM98-1
x KM36. KM140 c6 than xanh, théng, ngon xanh,
cay cao vira phai, khdng phan nhanh. Ning suét cu
twoi 33,4 - 35,0tan/ha.

- Gidng san BK: C6 ngudn gdc tir quan thé hat
thu phén tu do cua gidng BKA900, c6 thoi gian sinh
truedng trung binh 9 - 10 thang, cé ty 1€ tinh bot dat
25 - 27%, ning suat ct tuoi dat trén 50 tan/ha.

2.2. Phuwong phap nghién ciru

2.2.1. Phwong phép tao mo seo phdi hoa ciia mét sé
giong san

Phuong phap tao MSPH dya trén nghién ctru cua
tac gia Tong Thi Huong va cong tac vién (2018) va
tac gia Utsumi va cong tac vién (2017).

Quy trinh tao MSPH duogc tom tat nhu sau:

Cay in vitro (4 - 8 tuan tubi) — tach chdi nach
nuoi cay trén moi truong CAM 4-7 ngay trong dicu
kién t01 — tao phodi soma so cap (CIM, 3 tuan, 28°C,
dicu kién t6i) — phoi soma thir cap, 3 tuan, 28°C,
diéu kién toi — chon loc phoi soma (DKW, 2 tuan,
28°C, diéu kién t6i) — tao MSPH (MMS, cay chuyén
3 - 4 tuan/lan xtoi da 6 thang, 28°C, dicu ki¢n toi).

Céc moi truong st dung trong qua trinh tao
MSPH:

~+ Moi truong MS (méi truong nudi cdy cay
san): 0,44% MS bot chira vitamin, 2 uM CuSO,, 2%
sucrose, 0,8% Noble agar, pH5,8.

+ Mdi truong CAM (mbi truong kich thich choi
bén): 0,44% MS bot chira vitamin, 2 uM CuSO,,
10 mg/l BAP, 2% sucrose, 0,8% Noble agar, pH 5,8.
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+ M0i truong CIM (moi truong tao phdi soma):
0,44% MS bot chira vitamin, 2 uM CuSO,, 12 mg/I
picloram, 2% sucrose, 0,8% Noble agar, pH 5,8.

+ MOi truong DKW (moi truong chon loc phoi
somay): 0,522% DKW bot chira vitamin, 2 uM CuSO,,
12 mg/l picloram, 2% sucrose, 0,8% Noble agar,
pH 5,8.

+ MOi truong tao mo seo phdi hoa MMS: 1/10
nén khoang MS, 12 mg/I picloram, 2% sucrose, 0,8%
Noble agar, pH 5,8.

2.2.2. Phuong phdp phdn Igp té bao tran tir mé seo
phdi hoa

Phuong phap phan 1ap TBT tir MSPH dugc ap
dung theo Feng va cong tac vién (2020) c6 cai tién
mai trudng cho nudi ciy MSPH str dung moi truong
MMS (1/10 MS + 20 g/l sucrose + 10 g/l agar +
12 mg/I picloram) nhusau:

Thu mau sau khi nudi huyén phu trong moi
truomg SH6 sau 5 ngay. U mau vé6i dung dich enzyme
phan giai, lic miu 50 vong/phut, trong 18 gio &
28°C, diéu kién t6i. M0 sau phan giai dugc loc qua
mang loc 80 um (Nybolt, Switzerland). Dung dich
sau loc duoc chuyén vao ong ly tam 12 ml va ly tdm
& 960 vong/phut trong 6 phut. Loai bo dich ndi, hoa
tan két tua sau ly tdm trong 1,0 - 1,5 ml dung dich
mannitol 13% chira dung dich thu TBT CPW. Sau
d6, thém nhe nhang 1,5 ml dung dich mannitol 13%
c6 chira TBT Ién trén dung dich 26% sucrose c6 chira
CPW. Ly tdm 960 vong/phut trong 6 phtt. TBT song
sot dugc hinh thanh ¢ gitra hai 16p dung dich. Thu
16p TBT sau d6 hoa tan véi lugng twong duong dung
dich RS chtra 127,4 g/l mannitol va 27,75 g/l CaCl,.
Ly tdm 960 vong/phut trong 6 phat. TBT sau tinh
sach duoc hoa tan trong 1,5 ml dung dich RS.

- Thanh phan dung dich enzyme phan 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); mubi vi
lugng (19,2 mg/l Na-EDTA; 14 mg/l FeSO,.7H,0);
chét thdm théu (91 g/l D-mannitol) va 0,5 g/l MES.

- Dung dich thu nhan TBT CPW + 13% mannitol:
27,2 mg/l KH,PO,; 100 mg/l KNO,; 250 mg/I 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:
27,2 mg/l KH,PO,; 100 mg/l KNO,; 250 mg/I MgSO,;
0,2 mg/l KI; 150 mg/l CaCl,; 0,003 mg/lI CuSO,;
26% sucrose.

Anh huéng ctia enzyme va nong do enzyme dén
kha ning tao TBT tir MSPH: MSPH giéng KM94 va
KM140 duoc nudi ciy huyén phu sau 5 ngay, duoc

loc qua ray loc c¢6 dudng kinh mit lu6i 1a 1 mm?.
1g md seo sau sang loc dugc chuyén vao dia petri
(duong kinh 9 cm). B6 sung thém dung dich enzyme
phan giai theo cac nong do sau:

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

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

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

Anh huéng cua thoi gian xir 1y enzyme dén kha
nang tao TBT tr MSPH: Dung dich enzyme phan
giai dugc bd sung vao MSPH va dugc ¢ ¢ cac thoi
gian khac nhau: 16 gid, 18 gio va 20 gio. Tién hanh
thu TBT theo cac budc da duoc mé ta & trén. Thu sb
li¢u danh gia anh hudng cua thoi gian xtr Iy enzyme
dén san luong va chét lugng TBT thu dugc.

Anh huéng cua tan suit ciy chuyén MSPH dén
khanangtao TBT: MSPH duoctién hanh ciy chuyén
trén moi truong MMS theo céc thoi gian khac nhau:
2 tudn ciy chuyén/lan; 3 tudn cdy chuyén/lan va
4 tuan cay chuyén/lan. Chuyén 1 g MSPH cua giéng
KM94 va KM140 vao binh tam giac cé chira 50 ml
dung dich SH6 16ng. Nudi tir 5 - 7 ngay. Tién hanh
phén 1ap TBT theo phuong phéap cua Feng va cong
tac vién (2020). Sau tach tién hanh do dém thu sb
liéu, danh gia anh huong cua tan sudt ciy chuyén
MSPH dén san luong va chit luong TBT thu duoc.

2.2.3. Phwong phdp dém sé lwong TBT

TBT sau khi tach dugc dém trong budng dém
hemocytometer (sdux rong xdai: 0,2 x0,25 x0,25mm).
Budng dém nay c6 6 vudng nhd véi dién tich la
0,00625 mm2va moi 6 vudng to (gom 16 6 vudng
nho) cé diéntich 1a 0,1 mm?2. Bé day ctia budng dém
1a 0,2 mm.

San luong TBT trong 1 ml = S6 lugng TBT trung
binh/(2 x10°).

San lugng TBT theo g trong lugng tuoi cua mau
= San lugng té bao trong 1 m1/khoi lwgng MSPH lam
vat liéu tach TBT.

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

Kha ning séng sot cta té bao tran dugc kiém
tra bang cach su 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 tran dudi kinh hién vi
Olympus BX50 (Nhat).

Kha ning séng sot ctia té bao tran thu dugc =
S6 lugng té bao tran phat mau vang xanh/tong s6
lugng té bao trin quan sat duge x 100.
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2.2.4. Phwong phap tdi sinh TBT

Phuong phép tai sinh té bao tran theo Sofari va
cOng tac vién (1998) va Wen Feng va cong tac vién
(2020) co cai tién. Tién hanh nudi ciy té bao tran
trén moi truong nudi cdy TM-2 (Shadin et al., 1985;
Sofiari et al., Feng et al., 2020) c6 bd sung thém kich
thich sinh truéng phd hop va thay thé sucrose bing
glucose. Dé hinh thanh callus, mdi truong nudi ciy
té bao tran duoc giam dan nong do glucose theo chu
ky 10 ngay bo sung thém 3 ml dung dich méi theo
céc tién trinh A-B-C-D. Thanh phan méi trudng cu
thé nhu sau:

- M0i truong A: TM-2 (Shadin et al., 1985) +
0,36 mol/l glucose - sau 2 lan bb sung dung dich
dau tién.

- Mbi truong B: TM-2 (Shadin et al., 1985) +
0,33 mol/l glucose - sau 2 lan bd sung dung dich
tiép theo.

- M6i truong C: TM-2 (Shadin et al., 1985) +
0,30 mol/I glucose - sau 2 1an b6 sung tiép theo.

- M6i truong D: TM-2 (Shadin et al., 1985) +
0,25 mol/I glucose - sau 2 1an b6 sung tiép theo.

Sau khi xuét hién vi mo seo trén moi truong
D, hit 400 pl dich nudi ciy chuyén sang dia chira
mdi trudong MMS 4 (1/10 nén khoang MS, 12 mg/I
picloram, 4% sucrose, 0,8% Noble agar, pH 5,8) nudi
cdy trong thoi gian 3 tudn, nhiét d6 28 °C, trong diéu
kién tdi. Sau 3 tudn, cdy chuyén mau sang mdi truong
MMS 2 (1/10 nén khoang MS, 12 mg/l picloram,
2% sucrose, 0,8% Noble agar, pH 5,8 dé tao mo seo
phdi hda.

Anh huéng ctia mat d6 nudi ciy toi kha ning tai
sinh ciia TBT: TBT sau tach s& dugc tién hanh nudi

cdy & cac mat do khac nhau 2 x 105, 3 x 105, 5 x 105,
10 x 10° TBT/ml. Ti 1€ tai sinh cta TBT duogc danh
gid sau 7 ngay nudi cdy. Ti 1¢ tai sinh TBT dugc tinh
nhu sau:

Ti 1¢ tai sinh = S6 té bao phan chia/tong s6 té bao
nudi ciy x100%.
2.3. Thoi gian va dia diém nghién ciru

Nghién ctru dugc thuc hién tir thdng 8 nam 2019
dén thang 8 nam 2020 tai Phong Thi nghiém Trong
diém Cong nghé Té bao thuc vat - Vién Di truyén
NOng nghiép.

I1l. KET QUA VATHAO LUAN
3.1. Két qué tao mo seo ciia cac giéng sin

Theo cac nghién ctru tao TBT trudc do cua cac
tac gia, cac vat liéu da dugc stir dung cho t&ch TBT
gdm t& bao thit 14 (Shadin and Shephard, 1980;
Anonymous 1985; Nzoghe, 1989; Anthony et al.,
1995; Sofiari 1996) vamd seo phbihoa(Sofiarietal.,
1998; Fengetal., 2020). Tuy nhién, kha nangtai sinh
ctia TBT tao tir té bao thit 14 thip hon rat nhiéu so véi
tir MSPH. Do vay, ching tdi da tiép tuc nghién ciru
tao MSPHtircac gidng KM94, KM140vaBK lam vat
liéu cho viéc phan 1ap TBT. Nam 2018 nhém nghién
clru da thiét 1ap thanh céng quy trinh tao MSPH
va tai sinh cdy hoan chinh dbi véi gibng KM94 va
KM140. Ap dung quy trinh nay va cé cai tién, nghién
ctru hién tai tiép tuc tao MSPH d6i voi gidng san BK,
hién dang duoc trong phd bién tai c&c tinh mién ndi
phia Bic. Két qua tao md seo gidng KM94, KM140
va gidng sin BK duoc thé hién & bang 1.

Bang 1. Két qua tao md seo phoi hoa gidng BK, KM94 va KM140

STT S5 chdi S6 miu S6 miu tao md = Tilé tao md seo Ti léjz.lo,mﬁ seo
tao mo s¢o seo phoi hoa (%) phéi hoa (%0)
Giéng BK 155+ 3,6 8,3+23 19+11 62,2 22,6
Gidng KM94 18,4+23 13,3+3,1 2,3x0,7 83,0 21,8
Gidng KM 140 13,8 + 4,05 5,7+255 1,2+£0,59 41,9 22,4

Theo Taylor va cong tac vién (1996), mdi truong
GD véi ham luong MS giam di 1/2 1a mai truong tot
nhét cho tao mo seo phoi hoa. Tuy nhién, dén nam
2017 nghién ctru cua Utsumi va cdng tac vién cho
thiy dudi diéu kién giam 1/10 ham lugng nitrate,
kali va phosphate trong moi truong MS gilp tang
ti 1¢ tao mo seo phodi hoa ciia giong TMS. Ap dung
nghién ctru nay cua Utsumi va cdng tac vién (2017)
mai trudng tao md seo phdi héa cho 3 gidng sin Viét
Nam st dung moi truong MS ¢é ham lugng khoang

giam di 1/10 da tao thanh cdng mo seo phoi hda cua
3 gidng BK, KM 94 va KM 140. Két qua tao MSPH
cac gidng trén bang 1 cho thiy ti 1¢ tao mo seo va
MSPH c6 su chénh léch giita cac giéng thi nghiém,
tuy nhién su chénh 1éch khdng dang ké. Khéng co su
lién hé giita ti 16 tao md seo va ti 16 tao MSPH. Gidng
KM140 va gidng KM94 c6 ti 1¢ tao mo seo cao hon
s0 voi gidng BK, tuy nhién ti 16 tao MSPH cua giéng
BK dat cao nhét22,6%.



TapchiKhoahocva CongnghéNongnghiép ViétNam-S601(122)/2021

Hinh 1. M6 seo phoi héa (khoanh tron) cia gidng san BK (A), KM94 (B)

Anh huéng ciia enzyme va nong do enzyme dén
kha ning tao TBT tir MSPH: T6 hop enzyme khéc
nhau c¢6 anh huong dang ké 1én san luong va kha
ning séng st ciia TBT. Loai enzyme thuong dugc sir
dung cho taich TBT dugc danh gia la cho san luong
TBT va kha ning séng sot cao 1a t6 hop cua enzyme
cellulase RS, macerozyme va pectolyase. Nghién ctru
trugc ddy da cho thdy viéc st dung td hop 3 loai
enzyme v6i nong do twong tmg 1a 10 g/l cellulase,
200 mg/l macerozyme, 10 mg/l pectolyase, tao dugc
TBT tir MSPH trén gidng sin TMS60444 dat san

lugng 1,5 x106 TBT/g trong lugng tuoi (Sofari et al.,
1998). Gan day nhét, dau nam 2020, quy trinh phan
1ap TBT voi 3 loai enzyme trén c6 cai tién ting nong
dd enzyme (400 mg/l macerozyme va 100 mg/I
pectolyase) cho san lwong TBT gap d6i, dat 3,0 x108
TBT/g trong lugng tuoi trén gibng TMS60444,

Dé khao sat nong do tdi wu cho phéan 1ap tach
TBT cua cac giéng san Viét Nam, to hop va ndng do
cac loai enzyme trén déu duoc ap dung va tiép tuc
cai tién tang ndng d6 macerozyme va pectolyase. Két
qua dugc trinh bay tai bang 2.

Bang 2. Anh huong cua néng do enzyme dén kha nang tao TBT
tu MSPH cua giong san KM94 va KM 140

Céng thirc thi ng- San lwong TBT (107/g) Kha ning séng sot (%)
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

Ghichu: CT1: 109/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.

Két qua trén bang 2 cho thy san luong TBT ting
khi ndng d6 cua ca 3 loai enzyme déu ting tir CT1
lén CT2. Tuy nhién, khi tiép tuc ting nong do cia
enzyme macerozyme va pectolyase (CT3) san lugng
TBT ciing nhu kha ning séng sot déu giam & ca hai
gidng thi nghiém. Két qua ciing cho thdy san lugng
TBT dat cao nhit & gidng KM94 1a 1,09 x107 TBT/g
va gibng KM140 san luong dat dwoc 1a 1,06 x 107
TBT/g & CT2 véi nong d6 enzyme 10 g/l cellulase,
400 mg/l macerozyme va 100 mg/l pectolyase.

Dbi véi gidng KM94, td hop enzyme theo cong
thire 1 ¢6 su chénh léch dang ké vé san lugng té bao
nhung d6i v6i gibng KM140 sy chénh léch nay la
khong dang ké. Kha ning séng sot cia TBT cia
giong KM140 ¢ CT1 va CT2 khong c6 su khac biét,

do d6 lwa chon t6 hop enzyme theo CT1 cho gidng
KM140 gitp giam luong enzyme can sir dung. T
hop enzyme theo cong thirc 1 phi hop hon dbi véi
giéng KM94,

Anh huéng cia thoi gian xtr ly enzyme dén kha
nangtao TBT tir MSPH: Thoi gian phan giai enzyme
ciing 12 mot trong nhan t6 anh hudng téi san lugng
TBT va phu thudc vao timg loai md. O san, TBT tach
tur thit 14, thoi gian xu ly enzyme 1a 16 gio (Anthony
etal., 1995; Wu et al., 2017). Trong khi do, doi voi
TBT tach tir MSPH yéu cau thoi gian xir Iy enzyme
dai hon, thong thuong la 18 gio (Sofiari etal., 1998;
Feng et al., 2020). Do d6, nghién ctru tién hanh thu
cac khoang thoi gian t enzyme khéac nhau 16 gio, 18
gio va 20 gio.
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Hinh 2. Anh hudng cia td hop enzyme dén kha ning tao té bao trin tir mé seo phdi hoa
Ghi cha: A-B-C.TBT giong KM 140 tich theo 16 hop enzyme tirong 1ing CT2-CT1-CT3; D-E-F. TBT giong KM94

tach theo té hop enzyme twong iing CT2-CT1-CT3.

Bang 3. Anh hudng cuia thoi gian xtr Iy enzyme dén kha ning tao té bao tran

Thoi gian xir 1y San lwong TBT (107/g) Kha niing 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 gioy 0,56 + 0,04 0,38 + 0,04 87,18 + 4,63 86,66 + 7,17

Két qua trén bang 3 cho thy c6 su khac biét vé
san lugng té bao ciing nhur kha nang sdng sot tai cac
thoi diém xir Iy enzyme khac nhau. Déi véi giéng
KM94, san lugng TBT ciing nhu kha nang song sot
thu duoc cao nhét ¢ 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 U enzyme 1én 20 gi¢ voi kha nang
séng sot dat 87,18%.

Déi voi gibng KM140, thoi gian G enzyme thich
hop nhat 1a 18 gio cho san lugng cao nhét dat
1,34 x 107 va kha nang song sot 1a 90,05%. Tang thoi
gian xu ly voi enzyme [1én 20 gio lam san lugng TBT
cling nhu kha ning sdng sot giam dang ké.

Nhu vay, thoi gian u enzyme thich hop cho thi
nghi¢ém danh gid kha nang phan tach TBT tor MSPH
1a 18 gio. Két qua nay ciing phi hop véi két qua ciia
cac tac gia khac trén gidng TMS60444.

Hinh 2. Anh huéng cua thoi gian xtr 1y enzyme dén kha ning tao TBT gidng KM 140

Ghi chu: A. TBT xur ly enzyme trong 16 gio, B. TBT xur Iy enzyme trong 18 gio, C. TBT xur Iy enzyme trong 20 gio.
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Anh huéng cua tan suat cdy chuyén MSPH dén
kha ning tao TBT: Do tudi cua thuc vat ciing dong
vai trd quan trong trong qua trinh tach TBT. Ddi
v6i TBT thit 14, vat liéu thuc vat c6 do tudi nho hon
hoic 16n hon 60 ngay déu khong phil hop cho tach
TBT, san lugng TBT thu dugc thap. Thuc vat o giai
doan ra hoa ciing cho san luong TBT thap (Evans
and Brano, 1983). Ddi vdi ngudn vat liéu dé tach
TBT ¢ dang huyén phu hoac callus, diéu kién sinh

trudng clia cac té bao nay dong vai tro quan trong
trong thanh cdng cua céac thi nghiém tach TBT. Céac
té bao ¢ pha sinh truong 1a phi hop nhat cho tach
TBT gitip giam nong d6 enzyme va ting kha ning
séng sot cia TBT (Evans and Brano, 1983). Taithi
nghiém nay, thoi gian nudi cay MSPH dugc danh gia
tai c4c thoi diém 2 tuan cdy chuyén/lan, 4 tuan ciy
chuyén/lan va 6 tuan cy chuyén/lan.

Bang 4. Anh hudng cua tan suét cdy chuyén mo seo phdi hoa dén kha ning tao TBT

x oz x 2 San lwgng TBT (107/g) Ti 1§ sbng sot (%)
Tan suit cay 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 tuan/lan 1,58 + 0,06 1,20 +£0,01 88,79 5,76 86,08 + 2,05
2 tudn/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 giéng thi
nghiém, tan sudt cdy chuyén MSPH anh hudng
dang ké téi san luong va kha nang song sét cua TBT.
O thoi diém 2 tudn, san luong TBT thu duoc thép
nhat ¢ hai gidng KM94 va KM140 tuong g dat
0,34 x 107 té bao/g trong luong tuoi va 0,70 x 107 té
bao/g trong lugng tuoi, tuy nhién vé kha ning séng

Anh huéng ctua mat do nudi cdy téi kha ning tai
sinh ctia TBT: Theo nghién ctru cua tac gia Sofiari
va cong tac vién (1998), kha nang tai sinh cua TBT
giéng TMS660444 phu thudc vao mat do TBT. Téc
gia tién hanh nghién ctru & cac nong do nudi ciy
khac nhau 2 x10°, 3 x10% 5 x10°, 10 x10°(TBT/Qg).
Két qua cho thdy & ndng do 5 x 10°cho hiéu qua tai
sinh cao nhat dat 0,23%. Dé khao sat nong do t6i
wu cho nudi cdy TBT cua cac gidng sin Viét Nam,
nghién ctru tién hanh véi cac mat do 1 x 104, 5 105,
1 %105 2 x105, 5 x10°(TBT/g).

s6t ¢ thoi diém MSPH 2 tuan/lan cho kha nang séng
sot cao hon so voi thoi diém 6 tuan/lan. San luong
va kha ning song sot cia TBT dat cao nhit ¢ thoi
diém MSPH dugc cay chuyén 4 tuan/lan. Tang tan
suit cAy chuyén lén 6 tudn/lan, san luong té bao va
kha ning song sot ¢ ca hai gibng KM94 va KM140
déu giam.

Hinh 3. Anh huéng cia tan suét cdy chuyén mo seo phoi hoa dén kha ning tao TBT
Ghi chi: A. TBT tach #ir MSPH nudi cdy 2 tudn tuéi, B. TBT tach fir MSPH nudi cdy tir 4 tuan tuéi, C. TBT tach e
MSPH nubi cay 6 tuan tudi.

Bang 5. Anh hudng ciia mat do nudi cay
td1 kha nang tai sinh cua te bao giong KM 140

Hi¢u qua S(‘),callus
g7 Métdd phan chia SO lwgng  xuit hi¢n
té bao cia TBT microcallus =~ dén hién
(%) tai
1 1x10* 0 0 0
2 1x10° 15,53 0 0
3 3 x10° 18,42 196 3
4 5x10° 20,53 0 0
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Céac TBT sau khi tach dugc nudi cdy trén moi
truong nudi cdy TM-2 ¢ bd sung cac chit kich thich
sinh trudng gitp ting cudng sy phan chia ciia té bao.
Sau 5 ngay nudi cdy, su xuit hién cua cac colony da
c6 thé quan sét thiy bang mat thudng . Két qua trén
bang 5 cho thdy & mat d6 5 x 10° hiéu qua phan chia
cua TBT dat cao nhét 20,53%, tuy nhién, & mat do

3 x10%hiéu qua phan chia dat 18,42% nhung day la
cong thurc thu dugce ) lugng vi mo seo (microcallus)
cao nhat (196), trong d6 da xuét hién 3 cdu trac mé
seo khi chuyén sang mdi truong tao mo seo (Hinh 4).
Do d6, mat d6 3 x10°hién tai dugc danh gia 1a nong
d6 phu hop cho nudi cdy TBT gibéng sin KM140.

Hinh 4. Cac giai doan nuéi cdy TBT giéng KM 140
Ghi cha: A. TBT hinh thanh dang colony sau 7 ngay nudi cdy, B. TBT hinh thanh dang microcallus sau 40 ngay nudi
cay trén moi truong TM2G. D, E, F: TBT hinh thanh cau tric mé seo ¢ cac hinh dang khac nhau, hinh cau, hinh hai 14
mam sau 2,5 thang nudi cay.

IV.KET LUAN

Nghién ciru ndy lan dau tién cho thiy c6 thé tao
té bao tran thanh cong tir md seo phdi hoa trén cac
gidng san Viét Nam bao gom KM94 va KM140.
T6 hop enzyme bao gdm 10 g/l cellulase, 400 mg/l
macerozyme va 100 mg/l pectolyase voi thoi gian u
18 gio phu hop cho tach TBT tir MSPH ciia gidng
sin KM94 va KM140. Thoi gian cdy chuyén t6i uu
d6i v6i mo seo phdi hoa clia gidng KM94 va KM140
cho viéc tao t& bao tran 1a 4 tudn mot lan. Trong diéu
kién nudi cdy phi hop v6i mat do 3 x 105 TBT/ml, té
bao trin ciia gidng KM140 ¢ hiéu suit tai sinh dat
18,42% va da téi sinh thanh cu triic mé seo.
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Kinh phi thuc hién nghién ctru nay dugc Bo
Khoa hoc Cong nghé cép cho dé tai “Nghién ctru tao
té bao tran va tai sinh cay hoan chinh phuc vu chon
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xuyén cua Phong thi nghiém Trong diém Cong nghé
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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, KM94 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 KM140 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 107 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% 1 x 105 3 x10°%and 5 x10° (per ml) and 3 x 10° protoplasts/ml was most effective.

Keywords: Cassava (Manihot esculenta Crantz), friable embryonic callus, protoplast
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