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TOM TAT

Chon giong mia (Saccharum spp.) bang cong nghé gen da chirmg minh tinh hiéu qua vuot troi so
voi cac phuong phap chon giéng truyén thong. Gan day, cong nghé chinh stta gen CRISPR/Cas9
ra doi da tao nén mot cudc cach mang trong chon giong phan tit. Tuy nhién, hiéu qua ttng dung
chinh stra gen trong chon tao giéng cay tréng, bao gom ca cay mia, phu thuoc rat 16n vao quy
trinh nuoi cay in vitro va hiéu sudt tai sinh choi. Cho dén nay, cac nghién ctru vé tao mo seo va tai
sinh chéi ctia cac giéng mia phé bién trong san xuat nhu: K84-200 va Uthong 12 con kha han ché.
Nghién cttu nay da xac dinh duoc thanh phan méi truong tao moé seo t6i uu ctia K84-200 va
Uthong 12 chtra 2,4-D 3,0 mg/L, Casein 500 mg/L, L-proline 500 mg/L, nuéc dira 10%; hiéu suat
tao mo seo dat lan luot 73,3% va 97,8%. Hon nira, nghién ctu da xac dinh duoc hiéu suat tai sinh
chéi tir mo seo ctia K84-200 va Uthong 12 dat lan luot 48,5% va 16,6%. Nghién ctru nay la tién dé
quan trong cho cac nghién cttu hé théng chinh stta gen trén hai giéng mia K84-200 va Uthong 12

sau nay.

Tt khéa: K84-200, in vitro, mia, nudi cdy mo, Uthong 12.

1. DAT VAN BE

Mia (Saccharum spp.) 1a mot trong nhimg cay
cong nghiép c6 trién vong nhat trén thé gioi [1].
Mia hién duoc trong & hon mét tram quéc gia va
khu vuc, c6 téng dién tich khoang 26 triéu ha, voi
san luong hang nam 1a 1,9 ty tdn mia twoi, chiém
gan 80% duong va 40% ethanol sinh hoc trén thé
gioi, v6i téng gia tri san luong 1a 80 ty USD [2]. O
Viét Nam, do nhu cau s dung rat 16n, hang niam
phéi nhap khiu hon 1 triéu tdn duong. Trong khi
nhu cau thi truong ngay cang ting, nhitng nam
gan day, toc do phat trién ctia nganh tréng mia &
Viét Nam lai c6 xu huéng ching lai.

Cay giong la van dé then chét cta ctia nganh
mia duong. Theo Hiép hoi cac nha céng nghé mia
duong quoc té (ISSCT), dong gop khoa hoc va
cong nghé cla viéc cai tién giong mia len toi 60%
[3]. T4t ca cac nudc san xuat mia duong 16n trén
thé gioi déu coi viéc chon, tao va lién tuc cai tién
giong moi 1a nén tang vimg chic dé thac diy

nganh mia duong phat trién 6n dinh. Tuy nhién,
do mia c6 bo gen rat phtc tap, chu ky sinh san kéo
dai, kh6 danh gia kiéu hinh... nén qua trinh cai
tién giong mia thuong rat cham so voi cac loai cay
trong khac nhu: Lua, ngd va dau twong [4, 5]. Vai
thap ki tré lai day, voi su phat trién cta sinh hoc
phan tt, nhiéu phuong phap méi nhu: Chon giong
bang chi thi phan t, chuyén gen, dic biét 1a chinh
stta gen da mang lai hiéu qua rat cao trong chon
giong cay trong, bao gém ca chon giong mia, giup
khic phuc dugc nhuoc diém ctia cac phuwong phap
chon giong truyén thong [6].

Gan day, cong nghé chinh sira gen
CRISPR/Cas9 ra doi dd m& ra mot ki nguyén maoi
cho linh vuc khoa hoc cay trong néi chung va chon
giong noi rieng. Hé thong CRISPR/Cas9 cho phép
chinh stta chinh xac gen muc tiéu trén cay trong
theo huong cé loi cho muc dich chon giong. Véi
uu diém vuot troi vé tinh chinh xac va hiéu qua,
déng thoi thao tac ki thuat twong do6i don gian, tiét
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kiém thoi gian, chi phi nén cong nghé nay dang
dan tré thanh mot su bd sung hoan hdo cho cac
phuong phap chon gidng truyén thong [6, 7]. Tuy
nhién, han ché 16n nhat cta cac hé théng chinh
stta gen ung dung CRISPR/Cas9 trén cay trong la
phu thudc vao quy trinh nuéi cdy in vitro [7]. Dé
c6 thé stt dung hé thong CRISPR/Cas9 trén mot
doi tuong cay trong cu thé, hoan thién quy trinh
nudi cdy in vitro dat hiéu suat cao la diéu kien
tien quyét. Hon nita, rat nhiéu quy trinh chinh
stta gen thuc vat hién nay, bao gom ca chinh stta
gen & mia, da st dung mo seo lam vat lieu dé
chuyén cau truc biéu hien CRISPR/Cas9 do tinh
tién loi vé ngudn vat lieu [7]. Chinh vi vay, nghién
ctu duoc thuc hién nhim muc dich téi wu moi
treong nudi ciy tao mo seo va danh gia kha ning
tai sinh tir mo seo cta cta hai giong mia phé bién
trong san xuat (K84-200 va Uthong 12), lam tién
dé cho cac nghién ciru chinh stta gen phuc vu

chon tao gi6ng mia bang cong nghé
CRISPR/Cas9 sau nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Giong mia Uthong 12 va K84-200 duoc cung
cap boi Cong ty C6 phan Mia duong Thanh Thanh
Cong. Cac hoa chat chinh st dung trong nghién
ctru, bao gom: 2,4-D, Casein va L-proline c6 do tinh
khiét dat >98%, dwoc mua tir hang Merck (Dtc);
hén hop mudi MS (Murashige and Skoog Basal
Salt Mixture) duoc mua tir hang Sigma (My).

2.2. Phuong phap

221 Toi uvu nong do 2,4-D trong moi truong
nuoi cay in vitro tao mé seo mia

Goc choi non dugc tach tir than cay mia nuoi
cay in vitro 30 ngay tudi (chiéu cao 3 cm) va duoc
dat trén moi truong nudi cay tao mo seo (mudi MS
4,3 g/L, sucrose 30 g/L + agar 8 g/1) véi cac nong
do 2,4D khac nhau (1,0 mg/L; 2,0 mg/L; 3,0
mg/L; 4,0 mg/L). Mau dugc nudi cdy & nhiet do
26 + 2°C, trong diéu kién t6i hoan toan. Sau 4 tuan
nuodi cay, ti 1é mau tao mo seo duoc tinh theo cong
thitc: (S6 mau tao mo seo/T s6 mau cay) * 100%.
Thi nghiém duwoc thuc hién véi t6i thiéu 30
mau/giong, lap lai 3 lan.

222 Toi va nong do Casein va Lproline
trong moi truong nudi cdy in vitro (20 mo seo mia
Goc choi duoc tach tir than cay mia nudi cay in
vitro 30 ngay tudi (chiéu cao 3 cm) va duoc dat
trén moi truong nudi cdy tao mod seo da toi uu
thanh phan 2,4-D (muéi MS 4,3 g/L, sucrose 30
g/L + agar 8 g/L, 24D 3,0 mg/L) c6 b sung
Casein va L-proline theo cac cong thitc khac nhau
(Bang 1). Mau duoc nudi cdy & nhiét do 26 + 2°C
trong diéu kién t6i hoan toan. Sau 4 tuan nuéi cdy,
ti 1é mau tao mo6 seo dugc duoc tinh theo cong
thitc: (S6 mau tao mo seo/T s6 mau cdy) * 100%.
Thi nghiém duoc thuc hién véi toi thiéu 30
mau/giong, lap lai 3 lan.
Bang 1. Cong thizc thanh phén axit amin cia moi
truong nuodi cdy tao mo seo

Tén cong Thanh phan
thitc | Casein (mg/L) | L-proline (mg/L)

T1 0 0

T2 500 0

T3 0 500

T4 500 500

T5 1.000 0

T6 0 1.000

2.2.3 Toi vu néng do nudc dira bo sung trong
moi trirong nudi cdy in vitro tao mo seo mia

Goc choi duoc tach tir than cay mia nudi cay in
vitro 30 ngay tudi (chiéu cao 3 cm) va dugc dat
trén moi truong nudi cdy tao mod seo da téi uu
thanh phan 24-D, casein va L-proline (mudi MS
4,3 g/L, sucrose 30 g/L + agar 8 g/L, 2,4-D 3,0
mg/L, Casein 500 mg/L va L-proline 500 mg/L) c6
b sung nudc dia voi ti 16 0%, 5% va 10% (v/v).
Mau duogc nuoéi cdy & nhiét do 26 + 2°C trong diéu
kien t6i hoan toan. Sau 4 tuan nuoi cdy, ti l1é mau
tao mod seo duoc duoc tinh theo cong thuc: (S6
mau tao mo seo/Z s6 mau cdy) * 100%. Thi nghiem
duoc thuyc hién véi t6i thiéu 30 mau/giong, lap lai 3
lan.

2.2.4. T4i sinh chéi mia tir mo seo
Quy trinh nuéi cdy in vitro tai sinh chéi tir mo
seo mia dugc xay dung dua trén quy trinh da cong
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b6 ctia Belete va cs (2017), Roshan va cs (2012) [8,
9]. Mau mo6 seo duoc nudi cdy trén moi truong tai
sinh chéi (mudi MS 4,3 g/L, sucrose 30 g/L + agar
8 g/L, BAP 2,0 mg/L, casein 500 mg/L va L-
proline 500 mg/L, nudc dira 10%) & nhiét do 26 +
2°C trong diéu kién chiéu sang 16 gio/ngay. Sau 4
- 5 tuan nudi cdy, ti 1é mau tai sinh ([S6 mo seo tai
sinh/2 mo seo] * 100%) va ti 1&é chdi/mo seo
chéi tai sinh thu dugc/2 mo seo) duoc ghi lai.

2.2.5. Xut Iy so'liéu thong ké

S6 lieu duoc thong ké bang phan mém Excel
2016 dé tinh gia tri trung binh va do lech chuin
cac lan lap lai cia méi cong thic. Gia tri trung
binh cta cic cong thic trong cung thi nghiém
duoc phan tich bang so sanh phuong sai mot nhan

to (One-way ANOVA) va kiém dinh #fest trén
phan mém Excel 2016 v6i a = 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudémg ctia 24D dén kha ning tao
mo seo clia giong mia Uthong 12 va K84-200

Auxin thuong duoc st dung trong nuéi cdy in
vitro tao mo seo, nuoi cdy huyén phu, kich thich s
kéo dai ré va phan chia té bao ctia nhiéu loai thuc
vat. Doi voi mia, 2,4-D 1a loai auxin duoc stt dung
phd bién nhat dé tao mo seo [10 - 12]. Dé danh gia
anh huong caa 2,4-D déi voi 2 gidng mia nghién
cttu, 2,4-D véi cac nong do khac nhau da 1an luot
duoc b3 sung vao moi truong tir 1,0 mg/L - 4,0
mg/L da duoc khao sat dé xac dinh nong do toi wu
cho viéc tao mo seo tit 2 giong mia Uthong 12 va

Hinh 1. Tao mé seo mia trén méi truomg c6 b sung 2,4-D

Ghi chi: Goc chéi non cua giong mia K84-200 duoc nuéi cdy trén moi triong tao mo seo co bo sung 2,4
D 1,0mg/L (A), 20mg/L (B), 3,0mg/L (C) va 4,0 mg/L. Hinh dnh diwroc ghi lai sau 30 ngdy nudi cay.
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Hinh 2. Anh huéng ctia 2,4-D dén kha ning tao mé seo mia
Ghi chu: Mo seo diroc tao tir giong mia Uthong 12 va K84-200 trén moi truong nudi cdy in vitro cé bo
sung 2,4-D voi nong do khdc nhau (1,0 mg/L; 2,0 mg/L; 3,0 mg/L; 4,0 mg/L). Gid tri trén do thi Ia 1 I¢ tao
mo seo trung binh cua 3 Ian thi nghiém. Cic chir cdi khdc nhau trén cot thé hién siur sai khac coé y nghia thong
ké gitra gid tri trung binh ctia mdi cong thuc thi nghiém (0.=0,05). Thanh bar thé hién gig tri do léch chuan.
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Céac mau goc chéi non bat dau ting sinh sau
mot tudn nuoi cdy; tuy nhién, sy hinh thanh mo
seo chi bat dau quan sat thay & tuan thi hai. Sau 4
tudn nudi cdy, mo seo hinh thanh & ria va phat
trién thanh mo seo truéong thanh day da. Vé mat
hinh thai, mé6 seo c6 mau trang vang, dic, kho va
c6 not san (Hinh 1). Phan tng tao mo seo cda
giéng Uthong 12 thap hon so v6i K84-200 (Hinh
2). Phan tich chi tiét két qua thu duwoc cho thay,
viéc thay déi nong do 2,4-D trong moi truong nuoi
cay khac nhau c6 xu huong anh huéng khé tuong
dong gitta cac giong. Cu thé, néng do 2,4-D 3,0
mg/L cho két qua tao mo seo & tot nhat & ca hai
giong. Doi véi giong Uthong 12, ti 1é tao mo seo
clia moi truong c6 2,4-D véi nong do 3,0 mg/L va
4,0 mg/L khac biét khong dang ké; trong khi 2,4-D
1,0 mg/L va 2,0 mg/L c6 hiéu qua tao mo seo thap
hon 1o rét (22,2% va 38,9%). Doi voi giong K84-200,
ti 16 mau tao mo seo trén moi truong co 2,4-D 2,0
mg/L va 4,0 mg/L tuong tw nhau (72,2% va 75,6%)
va cao hon moi truong cé 2,4-D 1,0 mg/L (50%).

Su phat trién ctia md seo mia c6 lién quan truc
ti€p dén sw c6 mit caa 2,4-D, mot loai hormone
sinh trudng c6 vai tro tao ra mo seo & hau hét cac
loai thyc vat [13, 14]. Phan ¢ng tao mo seo co thé
phu thuoc vao kiéu gen [15]. Trong nghién ctiu
nay, phan tng tao mo seo gitra 2 giong K84-200 va
Uthong 12 ciing c6 su khac biét dang ké. Hon nita,
qua trinh hinh thanh mé seo c6 thé duoc cai thién
khi ting nong do 2,4-D [16, 17]. Nguoc lai, mot so
nghién ctru da cho thdy, nong do 2,4-D thip giup
tang hiéu qua tao ra mo seo phoi hoéa va kich thich
mo seo phat trién tot hon [17, 18]. Tuy nhién,
trong nghién cttu nay, 2,4-D 3,0 mg/L va 4,0 mg/L
lai cho két qua tao moé seo tot hon ca, twong dong
voi két qua nghién ctu cta Phan Thi Thu Hién va
cs (2021); Tahir va cs (2011) [12, 15]. Dé dam bao
hiéu qua kinh té va hiéu suit tao mo seo cao nhat,
cong thic méi truong st dung 2,4-D 3,0 mg/L da
duoc lua chon cho cac phan tich tiép theo.

3.2. banh gia anh hudéng cfia Casein va L-
proline dén kha ning tao mé seo clia giéng mia
Uthong 12 va K84-200
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Hinh 3. Anh huédng cta Casein va L-Proline dén kha ning tao mé seo mia

Ghi chu: Mo seo duroc tao tir giong mia Uthong 12 va K84-200 trén mor truong nudi cy in vitro ¢ bo
sung Casein va L-proline voi cdc cong thirc khdc nhau (T1- T6). Gid tii trén do thi Ia tf I¢ tao mo seo trung
binh cia 3 Iin thi nghiém. Cdc chir cdi giong nhau trén cot thé hién sur sai khdc khong co y nghia thong ké
gitra gid tri trung binh cia mdi cong thiic thi nghiém (©.=0,05). Thanh bar thé hién gis tri do léch chuan.

Qua trinh tao mo seo cta nhiéu loai vat tréen phan va ndéng do chat diéu hoa sinh trudng noi
moi truong nudi cdy in vitro cé thé bi anh huéng sinh va cac chat dinh dudng nhu: Casein va L-
béi nhiéu yéu to khac nhau, bao gdm ca thanh proline [19]. Trong nghién ctru nay, anh hudng
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ctia viéc bd sung Casein va L-proline voi cac ti 1é
khac nhau d6i voi sy hinh thanh mo seo cta 2
giong mia Uthong 12 va K84-200 da lan luot duoc
khao sat. Phan tich két qua tao mo seo ctia 2 giong
mia cho thay, hadu nhu khong c6 su khéc biet dang
ké vé ti 1é mau tao mo seo giita cac thi nghiém co
b6 sung Casein va/hodc L-Proline voi nhau va so
voi thi nghiém d6i chimg (T1 - khong bé sung)
(Hinh 3). Diéu nay chung t6 Casein va L-Proline
khong c¢6 tac dung kich thich qua trinh hinh thanh
mo seo & 2 giong mia nghién ctru. Tuy nhién, hinh
thai mo seo trén cac moi truong T4, T5 va T6 co
kich thudc 16n hon va mau vang dam hon so véi
mo seo trén cac moi truong T1, T2 va T3 (Hinh 4).
Vi vay, xét cting voi yéu to chi phi nuoi cdy, cong
thirc moi truong T4 (Casein 500 mg/L va L-Proline
500 mg/1) da duoc lua chon cho cac nghién ctu
tiép theo.

Casein va L-Proline khéng thuong xuyén
duoc stt dung phé bién trong cac nghién ctu tao
mo seo mia. Mot vai nghién ctu trudc day da st
dung 2 loai hoa chat nay & dang don chét hodc
két hop ca hai loai. Vi du nhu Abdelsalam va cs
(2021) da st dung Casein 500 mg/L trong méi
treong nudi cdy tao mo seo mia [10]; trong khi
Tripathy va Ithape (2020) lai két hop L-Proline
100 mg/L va Casein 500 mg/L [20]. Tuy nhién,
chua cé nghién ctu nao danh gia anh huéng cta
2 hop chat nay dén kha ning tao mo seo mia. Két
qua thu duogc trong nghién ctru nay da cho thay,
viéc bd sung Casein va/hodc L-Proline khong 1am
ting s6 luong mau goc choéi non tao mod seo
nhung c6 anh hudng tich cuc téi hinh thai mo seo
tao thanh sau do.

Hinh 4, Tao m6 seo mia trén mdi trudng cé bd sung Casein va L-proline

Ghi chi: Goc choi non cua giong mia K84-200 diroc nuoi cdy trén mor truong tao mo seo co bo sung
Casein va L-proline theo cong thiic T1 (A), T2 (B), 13 (O), T4 (D), 15 (E) va 16 (F). Hinh dnh duoc ghi lai

sau 30 ngdy nuoi cay.

3.3. Danh gi4 anh huéng cia nuoc dira dén
kha niing tao mé seo cta giong mia Uthong 12 va
K84-200

Nudc dira co chira nhiéu thanh phan hormone
sinh trudong thuc vat va thuong duoc st dung trong
nudi cdy mo. Viéc b6 sung nudc dira két hop voi

auxin téng hop trong méi truong nudi cdy mo giup
kich thich su hinh thanh mo seo, phat trién chéi va
nhan da chéi [21]. Trong thi nghiém nay, cac cong
thitc moi truong nudi cdy voi ham luong nudc dira
khac nhau (0%, 5%, 10%) da lan luot dugc khao sat
hiéu qua kich thich tao mé seo tir goc chdi non ctia
2 giong mia Uthong 12 va K84-200. Sau 4 tuan nuoi
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cdy, quan sat ti 1 mo seo hinh thanh (Hinh 5) cho
thay chi c6 giong mia Uthong 12 c6 phéan tmg nhe
dai voi viec bd sung nuéc dira vao thanh phan moi
treong. Cu thé, moi truong c6 bd sung nudc dira
10% c6 ti 1é mau tao mo seo ting ~11% so voi moi
truong khong bé sung nudc dira. Nguoc lai, ca 3
loai moi treong nuoi cdy giong mia K84-200 khong
c6 su khac biét o rét vé s6 luong mo seo thu duoc.
biéu nay goi y rang muc do anh hudng ctia nuoc
dira d6i v6i phan tng tao md seo phu thudc vao
ban chat di truyén ctia giong.

Nhiéu nghién ctu trudec day da st dung két
hop auxin (2,4-D) voi nuoc dira dé ting hiéu qua
tao mo seo [10, 22]. Két qud nghién ctu cla
Abdelsalam va cs (2021); Khan va cs (2020) da thu

duoc ti 1é tao mé seo cao nhat (> 80%) khi bd sung
nudc dira 10% vao moi truong nudi cdy giong mia
GT 549 va CP 77/400 [10, 23]. Nguoc lai, nghién
ctru trén cac giong mia nhw: LK 92-11, Isd-16, Isd-
28, CPF-246, SPF-234 va HSF-242 da chi ra moi
treong chi c6 2,4-D va khong b6 sung nudc dita
van thu duoc hiéu sudt tao mo seo twong tuw [24 -
26]. Diéu nay co thé ly gidi, do su khac nhau vé
ban chat di truyén giita cac giong mia duoc st
dung trong nghién cttu. Nhan dinh nay ctng phu
hop véi két qua thu duoc & trén, trong do viéc bd
sung nudc dira chi tang ti 1é tao mo seo do6i voi mot
trong hai giéng mia duoc nghién ctru (giong
Uthong 12).
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Hinh 5. Anh hudng cta nudc dira dén kha ning tao mé seo mia

Ghi chii: Mo seo duoc tao tir giong mia Uthong 12 va K84-200 trén moi truong nuoi cay in vitro cé bo
sung nudc dia voi cdc néng do (v/v) khdc nhau (0%, 5%, 10%). Gid tri trén do thi I3 tf Ié tao mo seo trung
binh cia 3 Ian thi nghiém. Céc chit cdi khac nhau trén cot thé hién sur sai khdc cé y nghia thong ké gitta
gid tri trung binh cia mdi céng thirc thi nghiém (@.=0,05). Thanh bar thé hién gi4 tri do léch chuan.

3.4. Panh gi4 kha ning tai sinh chéi tir mé seo
giéng mia Uthong 12 va K84-200

Hiéu suat tai sinh chéi tr moé seo clia mia
khong chi phu thuoc nhiéu vao ban chat giéng ma
con chiu nhiéu anh huéng tit méi treong nudi cdy,
cac loai chat kich thich, diéu hoa sinh truéng [27].
Do d6, thi nghiém nay duoc thiét ké nham muc
dich danh gia kha ning tai sinh cta 2 gidng mia

Uthong 12 va K84-200 trén nén moi truong tai sinh
da duogc cong bo truoc day (Hinh 6) [8, 9]. Két qua
quan sat mo seo mia sau 4 tuan nuéi cdy trén moi
truong tai sinh chéi (Hinh 7) cho thdy, cé su khac
biét rat lon vé s6 luong mo seo tai sinh ciing nhu
s6 luong chdi/cum choéi trung binh gitra cac giong
mia. Hiéu sudt tai sinh chéi ctia giong mia Uthong
12 thip hon r6 ret (16,6%) so voi giong con lai
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(48,5%). Dong thoi, so luong chédi thu duoc tir

chéi/cum mo seo). Diéu nay cho thdy, cac nhan

giong K84-200 ciing cao hon rat nhiéu so véi giong  dinh trudc day vé kha ning tai sinh ctia mia phu
Uthong 12 (8,6 chéi/cum mo seo so voi 3,0

thuoc rat nhiéu vao ban chat giong [20].

Hinh 6. T4i sinh chdi tir mé seo mia

Ghi chu: Chéi diroe thi sinh tir mo seo cua cdc giong mia Uthong 12 (A), K84-200 (B) trén moi truong
nudi cdy in vitro. Hinh anh duoc ghi lai sau 30 ngay nuoi cay.

60 &« -~ 12
OTi & mé seo tai sinh (%)
50 o 4 10
W S6 chbdi/mé seo
40 4 8
3 3
£ 30 4 6
s 3
= @
20 + ]' 4 4 ©
a
10 1 2
0 0

Uthong 12

K84-200

Hinh 7. Kha ning t4i sinh choi tir mo seo ctia cac giong mia

Ghi chu: Choér duoc tdi sinh tir mé seo cua giong mia Uthong 12 va K84-200 trén moi truong nudi cay in
vitro. Gi4 tri trén do thi Ia ti Ié % mo seo i sinh va so choi/mo seo trung binh cia 3 Ian thi nghiém. Cic chir
cdi khdc nhau trén cot thé hién sur sai khdc co y nghia thong ké giita gid tri trung binh cia moi giong

(@=0,05). Thanh bar thé hién gid tri do léch chuan.

Nghién cttu ctia Roshan va cs (2012) véi thanh
phan moi truong twong tu da dat duoc hiéu suat tai
sinh 98% [9]. Shakra va cs (2017) st dung moi
truong tai sinh c6 bé sung NAA 0,5 mg/L va BAP

2,0 mg/L da thu duoc ti 1é mo seo tai sinh rat cao
voi 4 giong mia: CPF-246, CPF-247, CPF-248, CPF-
249 [27]. Nghién ctu cta Tripathy va Ithape
(2020) cho thay BAP 2,0 mg/L va TDZ 0,05 mg/L
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da duoc bd sung vao moi truong tai sinh cta 5
giong mia phé bién ctia An P9, ti lé tai sinh chéi
dat duoc tir 22,6 - 87,8% va s6 chdi/mo seo tir 5,8 -
16,0 [20]. Két qua nghién nay ctru cho thay, kha
nang tai sinh chéi tir mo6 seo & cay mia bi anh
huéng nhiéu boéi ban chat di truyén ctia giong.
Hon nita, giong mia K84-200 cé hiéu suat tai sinh
chdi ciing nhu hé s6 nhan choéi kha cao. Phan Thi
Thu Hién (2022) ciing da nghién ctru kha nang tai
sinh choi tit moé seo tao thanh tir cuén 14 non cda
giong mia KK3 va thu duoc hiéu suat khoang 53%
[28]. Nhu vay, K84-200 c6 thé phu hop dé si
dung cho cac nghién ctu chuyén gen/chinh stra
gen sau nay. Tuy nhién, diéu nay con phu thuoc
vao kha nang tiép nhan ADN ngoai lai cia cac
giong mia.
4. KET LUAN

Nghién cttu da thiét 1ap duoc thanh phan méi
treong tao mo seo t6i uu cho 2 giong mia K84-200
va Uthong 12. Kha ning tao mo seo cia 2 giong
mia nghién cttu bi anh huéng nhiéu béi 2,4-D, it bi
tac dong boi thanh phan Casein, L-Proline va nuéc
dura trong moéi truong nudi cdy. Moi treong tao mo
seo t0i uu st dung 2,4-D 3,0 mg/L, Casein 500
mg/L va L-Proline 500 mg/L, nudc dita 10%; dat
hiéu suat 73,3 - 97,8%. Mo seo ctia hai giong mia
K84-200 va Uthong 12 c6 ti lé tai sinh chéi dat 48,5
va 16,6%.
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INVESTIGATION OF FACTORS AFFECTING TISSUE CULTURE IN SUGARCANE
VARIETIES K84-200 AND UTHONG 12

Cao Le Quyen!, Pham Thi Van!, Nguyen Thi Thu Ha!,
Nguyen Thanh Ha', Nguyen Thanh Duc’, Pham Xuan Hoi', Nguyen Duy Phuong®
! Agricultural Genetics Institute

Summary

In the realm of scientific advancement, the utilization of genetic technology in the selection of
sugarcane (Saccharum spp.) varieties has demonstrated remarkable superiority over traditional
breeding methods. The emergence of the CRISPR/Cas9 gene editing technology has notably
revolutionized molecular breeding. However, the efficacy of gene editing applications in plant
breeding, particularly in the context of sugarcane, is substantially reliant upon the in vitro culture
process and, more specifically, shoot regeneration efficiency. Notably, there exists a dearth of
research on callus formation and shoot regeneration of prominent sugarcane varieties such as
K84-200 and Uthong 12 in commercial production. This study has successfully identified the
optimal composition of the callus-inducing medium for K84-200 and Uthong 12, incorporating 2,4-
D (3.0 mg/L), Casein (500 mg/L), L-proline (500 mg/L) and 10% coconut water, resulting in a
scar tissue creation efficiency of 73.3% and 97.8%, respectively. Additionally, the research has
ascertained the shoot regeneration efficiency from callus of K84-200 and Uthong 12 to be 16.6%
and 48.5%, respectively. These findings represent a crucial foundation for future investigations
into gene editing systems pertaining to these two sugarcane varieties.
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