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Khoai tay (Solanum tuberosum L.) 1a loai cay trong quan trong & nhiéu quéc gia trén thé gioi,
trong d6 c6 Viet Nam. Chon giong khoai tay bing cac phuong phap lai truyén théng thuong gip
nhiéu kh6 khin do su phitc tap ctia hé gen khoai tay. Cac phuong phap chon giong chinh xac
nhu: Chuyén gen hay chinh stta gen, mac di1 ¢6 nhiéu wu diém nhung lai phu thudc rat 1on vao
quy trinh nudi cdy in vitro va tai sinh chéi. Giéng khoai tdy Marabel c6 mot s6 dic tinh vuot troi
nén rat duoc wu chudng trong san xudt, tuy nhién cac nghién cttu vé nuéi cdy in vitro giéng nay
chua nhiéu. Nghién cttu da danh gia anh hudng ctia mot sé yéu té quan trong lén kha nang tao
mo seo clia giong khoai tdy Marabel va xac dinh moéi truong nuéi cay toi uu chia 2,4-D 1,0 mg/L
va Zeatin 1,0 mg/L voi hiéu suat dat 90%. Ti 1&é mo seo tai sinh choi ctia giong khoai tay Marabel
dat 31,7% trén moi truong nuoéi cdy st dung két hop Zeatin 1,0 mg/L, NAA 0,1 mg/L. Cac két qua
dat duoc 1a tién dé quan trong cho viéc nghién cttu quy trinh chuyén gen va chinh stta gen cho

giong khoai tay Marabel trong tuong lai.

Tt khoéa: In vitro, khoai tdy, Marabel, nudi cdy mo.

1. AT VAN BE

Khoai tay (Solanum tuberosum L.) 1a cay trong
quan trong thit tu trén thé gidi, voi khoang 378 triéu
tdn duoc san xuadt hang nidm. Khoai tay duoc st
dung lam thyc phdm, cong nghiép ché bién, san
xuat ning luwong sinh hoc, lam nguyén liéu tho
trong nganh cong nghiép gidy, det, my pham, chat
két dinh va nhuya... [1]. Chinh vi vay, chon gidng
khoai tay c6 ning suat, chat lwvong tot luon 1a van dé
duoc quan tam ctia khoa hoc cay trong.

Chon giong khoai tay c6 thé duoc thuc hién
bang ca phuong phap thong thuong va tng dung
cong nghé sinh hoc. Do hau hét cac giong khoai
tay c6 bo gen tit boi, mirc do di hop tx cao va nén
di truyén hep nén viéc nhan giong theo phuong
phap truyén thong gap nhiéu thach thirc. Chuyén
gen 1a phuong phap thay thé hiéu qud, cho phép
dua cac gen quan tam vao cac giong thuong mai
ma khong lam thay d6i cac t6 hop alen dac trung
ctia giong goc [1]. Gan day, su ra doi cta cac “ki
thuat chon giong moéi” (New Breeding

Techniques) da cho phép cac nha chon giong phan
tir tao ra céc stra ddi chinh xac trong hé gen dé cai
tién tinh trang khoai tay, trong khi gidm thiéu
duoc cac tac dong phu khac [2].

boi véi phuong phap chuyén gen hay chinh
stta gen trén thuc vat, quy trinh nudi cdy in vitro
hiéu suit cao 1a mot trong nhimg diéu kién tién
quyét dam bao su thanh cong [2]. Marabel la
giong khoai tay rat duoc wa chuong trong san xuat,
v6i nhiéu dac tinh quy nhw: Dé san xuat, thich tmg
rong, nang suat cao, chat luong tot (vi dam va
ngon). Tuy nhién, cho té6i nay, hau nhu chua cé
nghién ctru ndo vé nudi cdy in vitro giong khoai tay
nay, dac biét 1a vé quy trinh nuéi cdy mo seo phuc
vu muc dich chuyén gen.

Chinh vi vay, nghién cttu anh huéng ctia mot
s6 yéu to téi qua trinh nuoéi cdy in vitro tao mo seo
va khao sat kha nang tai sinh chdi tir mé seo cho
giong khoai tdy Marabel 1a rat can thiét, lam tién
dé cho cac nghién ctru cai tién tinh trang bang ki
thuat di truyén sau nay.
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2. PHUDNG PHAP NGHIEN CUU
2.1. Vit lieu

Giong khoai tay Marabel dugc cung cdp bdoi
Trung tdm Nghién ctu Khoai tay, Rau va Hoa.

2.2. Phuong phap

221 Khado sat loai vat liéu tao mo seo khoai
tay
Manbh 14 va doan than duogc cat tir cay khoai tay
nuéi cdy in vitro 14 ngay tudi (chiéu cao 7 - 10 cm)
va dugc dit trén moi truong nudi cdy tao mo seo
(muoéi MS, 24D 05 mg/L, Zeatin 0,5 mg/L,
sucrose 30 g/L, Myo-inositol 100 mg/L, agar 10
g/L). Mau duoc nuoi cdy & nhiét do 26 + 2°C, trong
diéu kién t6i hoan toan. Mau dugc cdy chuyén
sang moi truong moi (cung thanh phan) sau mdi 2
tuan. Sau 2 - 3 tudn nuoi cdy, ti 16 miu tao mo seo
duoc tinh theo cong thic: Ti lé mau tao mo seo (%)
= (S6 mau tao mo seo/X s6 mau cay) * 100%. Thi
nghiém duoc thuyc hién véi t6i thiéu 30 mau/thi
nghiém, lap lai 3 1an.
222 Khdo sdt nong do 24-D va Zeatin trong
moi truong nudi cdy in vitro tao mo seo khoai tay
Béng 1. Cong thitc thanh phan [2,4-D : Zeatin]
trong moéi trudmg nudi cdy tao mé seo khoai ta:

Tén cong Thanh phan
thic 2,4-D (mg/L) | Zeatin (mg/L)
T1 1,0 0,5
T2 0,5 1,0
T3 1,0 1,0

DPoan than duoc cat tir cay khoai tay nuoéi cdy
in vitro 14 ngay tudi (chiéu cao 7 - 10 cm) va duoc
dat trén moi truong nudi cdy tao mo seo (mudi MS,
sucrose 30 g/L, Myo-inositol 100 mg/L, agar 10
g/L) duoc bd sung hormone khac nhau. Dai voi
thi nghiém danh gid anh hwong cta 2,4-D hay
Zeatin, hormone duoc bd sung vao mdi truong
nudi cdy voi cac néng do lan luot 0,5 mg/L; 1,0
mg/L; 1,5 mg/L va 2,0 mg/L. D6i voi thi nghiem
danh gia anh huéng cta t6 hop [NAA : Zeatin],
hormone duwoc bé sung vao moi truong nudi cay
theo cac ti 1é khac nhau (Bang ). Mau duoc nudi
cdy & nhiét do 26 + 2°C, trong diéu kién toi hoan
toan. Mau dugc cdy chuyén sang moi truong moi

(cuing thanh phan) sau 2 tuan. Sau 2 - 3 tuan nuo6i
cdy, ti 1é mau tao mo seo duoc tinh theo cong thitc:
77 1é mau tao mé seo (%) = (S6 mau tao mo seo/S
s6 méu cdy) * 100% Thi nghiém duogc thuc hién
voi toi thiéu 30 mau/thi nghiém, lap lai 3 1an.

2.2.3. T4i sinh choi tir mo seo khoai tay

Quy trinh tai sinh chéi in vitro tit mo6 seo khoai
tay duoc xay dung dua trén mot s6 cong bo trudc
day [3 - 5]. Mau mo seo duoc nuoi cdy trén moi
truong tai sinh chéi (muéi MS, sucrose 30 g/L,
Zeatin 1,0 mg/L, NAA 0,1 mg/L, Myo-inositol 100
mg/L, agar 10 g/L). Mau duoc nudi cdy & nhiét do
26 + 2°C, trong diéu kién chiéu sang 16 gid/ngay.
Mau dugc cdy chuyén sang moi truong moi (cung
thanh phan) sau méi 2 tuan. Sau 4 - 5 tuan nuéi
cdy, ti 1é mau tai sinh (%) va ti lé choi/mo seo duoc
ghi lai. Thi nghiém duoc thuc hién t6i thiéu 100
mau/thi nghiém, lip lai 3 1an.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia loai miu dén kha ning tao
mo seo clia giéng khoai tiy Marabel

Mo seo khoai tay c6 thé duoc tao tir nhiéu loai
vat lieu khac nhau, bao gém ca manh 14, mit mam
[6], doan than [7]. Trong nghién cttu nay, dé phu
hop v6i nguon vat lieu da co (cay khoai tay nuoi
cdy in vitro), hai loai vat liéu 1a manh 14 va doan
than da duoc khao sat dé xac dinh kha ning tao
mo seo cia giong khoai tay Marabel. Mau manh 14
va doan than sau 2 tuan nudi cdy trén moi truong
tao mo seo déu tao mo seo. Ti 1é mo seo thu duoc
kha cao va khong cé su khac biét dang ké gitra 2 16
thi nghiém st dung 2 loai vat liéu khac nhau (Hinh
1A), dat trung binh tir 53 - 63%. Diéu nay cho thay,
kha ning tao mé seo cta khoai tdy khong phu
thuoc nhiéu vao loai mau nudi cdy. Nhan dinh nay
cling phu hop véi cong b ciia Ahmet va Sezai
(2015) [6] khi nghién ctu kha nang tao mo seo tir
manh 14 va mit mam.

Nhu vay, dé tao mo seo cho giong khoai tay
Marabel, manh 14 va doan than cta cay khoai tay
nuoéi cay in vitro déu c6 thé st dung. Tuy nhién,
voi thuc t€ cac mau choi khoai tay nuoi cay in vitro
c6 nhiéu 14, stt dung manh 14 1am vat liéu phu hop
hon trong cac nghién cttu tiép theo.
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Hinh 1. Anh hudng ctia mot s6 yéu t6 dén kha ning tao mé seo khoai tay

Ghi chii: Giong khoai tdy Marabel diroc nuoi cdy in vitro tao mo seo. (A) Cdc loai vét liéu khdc nhau
(ménh 14, doan than) duroc stt dung cho nudi cdy. (B) Nudi cy tao mo seo trén moi truong bo sung 2,4-D co
nong do khac nhau (0,5; 1,0: 1.5; 2,0 mg/L). (C) Nuoi cdy tao mo seo trén moi truong bo sung Zeatin ¢ nong
do khdc nhau (0.5 1,0: 1,5; 2,0 mg/L). (D) Nudi cay tao mo seo trén moi trirong bo sung (0 hop 2,4-D: Zeatin
theo 3 cong thitc (T1, T2, T3). Gid tri trén do thi I4 tf Ié tao mo seo trung binh cta 3 Iin thi nghiém. Cidc chiy
cdi giong nhau trén cot thé hién sur sai khac khong cé y nghia thong ké giita cdc gid tri trung binh trong cung
mot giong @ = 0,05). Thanh bar thé hién gid tri do léch chuan.

3.2. Anh huéng ctia 2,4D dén kha ning tao
mo seo ciia khoai tiy

Hiéu suat tao mo seo phu thudc vao nhiéu yéu
to, bao gdém ca kiéu gen, thanh phian méi truong
nudi cdy va su két hop cac loai hormone véi nong
do thich hop trong méi truong nudi cay [7]. Mot so
nghién ctru da thuc hién tao mo seo trén cac giong
khoai tay, nhung chua c6 cong bé nao vé giong
khoai tiy Marabel. Vi vdy, thi nghiém nay duoc
thuc hién dé danh gia anh hudng ctia 2,4-D voi cac
noéng do khac nhau dén hiéu suét tao mo seo cta
giong khoai ty nay.

NONG NGHIEP VA PHAT TRIEN NONG THON

Két qua quan sat cho thdy, mau nudi cay co
phan tmg tao mo seo trén tat cac moi truong duoc
th nghiém (ti 1é mo seo trung binh > 50%) (Hinh
1B). Vé hinh thai (Hinh 2), hau hét cAc mo seo co
mau trang luc hodc xanh luc; mic du ciing xuat
hién mot s6 mo seo c6 mau trang hoi vang, xanh
luc vang va vang. Da s6 mo seo hinh thanh cé kiéu
cau trac dac nhung mém, dé vo. Sy hinh thanh mo
seo x4y ra & cac canh cat ctia mau, sau d6 mé rong
mo seo dé dan dan bao pht toan bo mau (Hinh 2).
So sanh vé ti 1&é mau tao mo6 seo cho thdy, moi
truong duoc bd sung 2,4-D véi ndng do thap (0,5
mg/L) cho phan tmg tao mo seo va toc do ting
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sinh mo seo thap nhat. Ba thi nghiém st dung 2,4-
D c6 nong do cao hon (1,0 mg/L, 1,5 mg/L va 2,0
mg/L) c6 tilé tao mo seo cao hon ro rét so voi moi

truong c6 2,4-D 0,5 mg/L; tuy nhién, su khac biét
gitta cac nong do 2,4-D nay khong co y nghia
thong ke (Hinh 1B).

Hinh 2. Tao mo seo khoai tay trén moi trueong cé bd sung 2,4-D

Ghi chu: Manh I4 non cua giong khoai ty Marabel (F-H) duoc nudi cay trén moi truong tao mo seo co
bo sung 24-D 0,5 mg/L (A), 1,0 mg/L (B), 1,5 mg/L (C) va 2,0 mg/L (D). Hinh dnh duoc ghi lai sau 14 ngdy

nuodi cay.

Nghién ctu ctia Abd Elaleem va cs (2009) da
goi y rang, phan tng tao mo seo t6t nhat ctia khoai
tay, dat duoc khi bé sung 2,4-D 3,0 mg/L [8].
Trong khi d6, nghién ctu ctua Al-Hussaini va cs
(2015) thu duoc ti 1é tao mod seo cao nhat voi moi
treong bé sung 2,4-D 2,0 mg/L (ttr 11,1 - 88,9%, tuy
timg giong) [7]. Trong nghién ctu nay, két qua
thu dugc cho thdy, phan tng tao mo seo ctia giong
khoai tay Marabel cing khong thay ddi khi bé
sung 2,4-D tir 1,0 - 2,0 mg/L. Diéu nay kha tuong
dong voi két qua nghién ciu ctia Khalafalla va cs
(2010), trong d6 thu duoc ti 1é tao mo seo cao nhat
(100%) trén moi truong co bé sung 2,4-D tir 2,0 - 5,0
mg/L [9]. D€ giam thiéu chi phi, cong thitc moi
truong bé sung 2,4-D 1,0 mg/L da duoc lua chon
cho cac thi nghiém ti€p theo.

3.3. Anh huéng ciia Zeatin dén kha ning tao
mo seo ciia khoai tiy

Daoi v6i cac nghién ctru tao mo seo khoai tay,
bén canh 2,4-D 1a hormone phd bién nhat duoc st
dung, mot vai loai hormone thuéc nhom cytokinin
nhu Zeatin, BAP [7], Thidiazuron [8] ciing c6 thé
st dung. Trong thi nghiém nay, hiéu qua kich
thich phéan tng tao moé seo ctia Zeatin voi cac nong
d6 khac nhau trén giong khoai tdy Marabel da
duoc danh gia. S6 liéu quan sat moé seo hinh thanh
sau 3 tuan nudi cdy (Hinh 1C) cho thady, moi
truong bé sung Zeatin 0,5 mg/L c6 ti 1é tao mo seo
thap nhat (56,7%). Trong khi d6, cac méi truong bé

sung Zeatin 1,0 - 2,0 mg/L khong c6 sy khac biét
vé mat thong ke, ti 16 mo seo cao nhat quan sat
dugc & moi truong c6 Zeatin 1,0 mg/L.

Nhu vay, néng do Zeatin t6i vu cé thé bd sung
vao moi trudng tao mo seo cho giong khoai tay
Marabel c6 thé tir 1,0 - 2,0 mg/L. Tuy nhién, dé
dam bao hiéu qua vé chi phi, cong thic Zeatin 1,0
mg/L da duoc lua chon cho cac phan tich tiép theo

3.4. Anh huéng ciia t6 hop [2,4-D : Zeatin] dén
kha ning tao mo seo clia khoai tay

Trong cac nghién ctu tao mo6 seo thuc vat,
viéc két hop auxin va cytokinin véi ti 1é thich hop
c6 thé kich thich phan tng tao moé seo t6t hon.
Trong pham vi thi nghiém nay, 3 cong thic két
hop [2,4-D : Zeatin] da duoc khao sat dé xac dinh
thanh phan méi truong t6i wu nuoi cdy tao mo seo
cho giong khoai tay Marabel. Sau 3 tuan nuoi cay,
quan sat sy hinh thanh mé seo trén cac moi truong
(Hinh 1D) cho thdy, ti 1é mau tao mé seo cao nhat
quan sat dugc & cong thirc moi truomg T3 (90,0%).
bai véi 2 cong thire con lai, s6 Iwong mau tao mo
seo khac nhau khong dang ké (ti 1é trung binh tir
72,2 - 76,7%). So véi viec b6 sung don chat 2,4-D
hay Zeatin, hiéu suit tao mo seo da duoc cai thien
khoang ~ 10%.

Trong hau hét cac nghién ciru tao mo seo
khoai tay tir manh 14 truéc day, hiéu suit tao mo
seo duoc cong bo thuong kha cao, tuy thudc vao
ting giong. Vi du, hiéu suit tao mo seo cta 3
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giong khoai tay: Caspar, Pasinler va Granola 1a
87,5% [6]; Diamant, Burren, Riviera va Desiree 1a
100% [7, 8, 10], Provento 1a 88,9% [7]. Tuy nhién,
ciing ¢6 nhimng giong khoai tay c6 hiéu suat tao mo
seo kha thap, nhu giong Arnova chi dat 27,8% [7].

Hai giong khoai tdy duoc khao sat trong
nghién cttu nay déu c6 phan tng tao mo seo tot
trén moi truong da téi vu > 90%). Hon nita, mot so
nghién cttu da ching minh viéc st dung don chat
hormone sinh truéng van cho hiéu qua tao mé seo
toi uu [8, 10]. Nguoc lai, nghién ctru trén cac giong
khoai tay khac lai thu duoc ti 1é tao mo seo cao hon
khi str dung két hop auxin va cytokinin [6, 7]. Diéu
nay ciing twong dong voi két qua thu duoc trong
nghién ctu nay, khi st dung két hop [2,4D :
Zeatin] da cho hiéu suat tao mo seo duoc cai thién
so voi st dung don chat.

3.5. Khao sat kha ning tai sinh chdi tir mo seo
ctia giong khoai tay Marabel

Viéc tai sinh chéi 1a budc rat quan trong trong
quy trinh nuoéi cay t€ bao va mo in vitro dé chuyén
gen cay trong. Quy trinh tai sinh cay khoai tay da
c6 nhiéu tién bo trong 2 thap ki qua. Cho dén nay,
rat nhiéu nghién cttu da thuc hién tai sinh thanh
cong cay in vitro thanh cong tir cac loai mau ciy
clia cac co quan va mo khac nhau cta khoai tay
nhu 14, than, dia ct va phéi non... [11]. Thi nghiém
nay duoc tién hanh nham danh gia kha nang tai
sinh chéi tir mo seo ctiia giong khoai tdy Marabel
(Hinh 3). Két qua thu duoc (Bang 2) sau 4 tuan
nudi cay cho thay, ti 1é mo seo tai sinh dat 31,7%.
Bén canh do, s6 chdi/moé seo thu duoc trén moi
truong nuodi cay dat 1,9.

Hinh 3. T4i sinh chdi tir mé6 seo khoai tay

Ghi chu: Choi duroc téi sinh tir mo seo cua giong khoai tiy Marabel trén moi truong nudi cdy in vitro.

Hinh dnh diroc ghi lai sau 14 ngdy nudi cay mé seo.

Bang 1. Kha ning tai sinh choi tir mé seo ciia

giéng khoai tdy Marabel
Loai mau Téng s6 | Tile (%)
Mo seo 413 100
Mo seo tai sinh choi 128 31,7
S6 choi 229 -

Yasmin va cs (2003) da bao cao hiéu suat tai
sinh choi tir mo seo dat téi 80% va 16 choi/mo seo
doi voi giong khoai tay Cardinal [12]. Trong khi
d0, Sajid (2010) lai xac dinh su két hop ctia NAA va
TDZ 1a su lya chon t6t nhat dé dat duoc ty le tai
sinh cao nhat & cac giong khoai tay Cardinal va
Desiree [13]. Tuong tu, Abd Elaleem va cs (2009)

cling cong bo hiéu qua tai sinh chéi tir mo seo
giong khoai tdy Diamant khi sit dung TDZ dat t6i
81% va so luong chéi/mo seo dat 3,4 chéi [8]. Al-
Hussaini va cs (2015) da xac dinh hiéu sudt tai sinh
chéi ctia cac giong Burren Provento, Riviera va
Arnova dat 1an luot 66,67%, 83,33%, 100% va 25%; sO
ch6i/mo seo dat trung binh tir 1 - 5,92; tuy nhién,
mobi giong duoc nuodi cdy voi mot cong thic moi
truong tai sinh khac nhau [7].

Trong nghién ctru nay, hiéu sudt tai sinh choi
ctia giong khoai tay Marabel dat 31,7%. Su khac
biet vé ti lé tai sinh choéi gitta cac nghién ctu c6
thé do su khac biét vé ban chat di truyén cda
giong thanh phan hoidc do thanh phan moéi trudng
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tai sinh. Su két hop ctia cac chat diéu hoa sinh
truéng cytokinin va auxin 1a yéu cau thiét yéu dé
kich thich sy hinh thanh choi tit mé seo [7]. Su
biéu hién cta nhiéu gen lién quan téi cac qua
trinh biét hoéa va phan chia t€ bao c6 thé bi thay
ddi ro rét dé dap tmg voi cytokinin va cac chat
kich thich b sung nhuw auxin [14], dan toi kich
hoat su phan chia t€ bao & mé phan sinh va lam
thay déi tinh dan héi ctia thanh té€ bao [7]; he qua
cudi cuing 1a té bao biéu hién muc do tai sinh khac
nhau.
4. KET LUAN

Hieéu suat tao moé seo ctia giong khoai tay
Marabel chiu 4nh huéng chi yéu béi thanh phan
hormone trong méi treong nudi cdy, bao gom 2,4-
D va Zeatin. Thanh phan moi truong tao mo seo toi
uwu st dung 2,4-D 1,0 mg/L, Zeatin 1,0 mg/L; dat
hiéu suat 90,0%. Giong khoai tay Marabel c6 cé ti
lé mo seo tai sinh choi dat 31,7%.

LOI CAM ON

Nghién ciu thuéc Nhiém vu thuong xuyén
Phong thi nghiém trong diém Cong nghé T€ bdo
thuce vat nam 2023 “Nghién ciru x4y dung quy trinh
chuyén hé thong chinh sita gen CRISPR/Cas9 vdo
cdy Mia (Saccharum officinarum L.), Khoai tdy
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OPTIMIZATION OF IN VITRO CULTURE MEDIUM COMPOSITION FOR POTATO
(Solanum tuberosum1.) CV. MARABEL

Nguyen Duy Phuong!, Nguyen Van Cuul, Ngo Thi Van Anh?, Pham Xuan Hoi!

! Department of Molecular Pathology, Agricultural Genetics Institute
Summary

Potato (Solanum tuberosum L.) is a globally significant crop, including in Vietnam. Traditional
breeding methods for potatoes are often challenging due to the complexity of the potato genome.
While precision breeding techniques like gene transformation and editing offer advantages, they
heavily rely on efficient in vitro culture and shoot regeneration processes. The Marabel potato
variety, popular in production for its outstanding characteristics, has been understudied in terms
of in vitro culture. This study investigated key factors influencing callus formation in Marabel
potatoes and determined an optimal culture medium containing 2,4-D (1.0 mg/L) and Zeatin (1.0
mg/L), achieving 90% efficiency. Shoot regeneration from callus reached 31.7% using a medium
combining Zeatin (1.0 mg/L) and NAA (0.1 mg/L). These findings provide a crucial foundation
for future gene transfer and editing research in the Marabel potato variety.

Keywords: In vitro, Marabel, potato, tissue culture.
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