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TOM TAT

Khoai m& 14 tén dia phuong cua giéng cdy thudc ho Ci néu (Dioscoraceae), dugc trong rong rdi 6 Muong
Khuong, Lao Cai nho ¢6 gia tri thuc phém, dugc liéu. Nghién clru nay thuc hién giai trinh ty va phan tich gen
MatK cua gibng khoai m& dia phuong Muong Khuong, Lo Cai. Két qua nhan dugc doan gen MatK c6 chidu
dai 916 nucleotide va dugc ding ki voi ma s6 MF494702 trén GenBank. Phan tich cdy di truyén cho phép xéac
dinh giéng Khoai m& dia phuong nay thudc loai Khoai m& Dioscorea alata. Dbt than thu dugc tir gidng khoai
md dia phuong dugc st dung lam vat li¢u khoi dAu trong nghién ciru nhan giéng in vitro. O budc tao va nhan
chdi, BAP dugc sir dung riéng r& hodc phdi hop vdi NAA trong nghién ctru phat sinh chdi. Higu qua phat sinh
chdi cao hon & méi truong MS ¢6 bd sung BAP & ndng dd 0,3 mg/l so voi & cac ndng do nghién ctru khac. Su
c6 mat NAA 0,5 mg/l trong méi truong MS c6 chira BAP kich thich hé s6 nhan choi 16n. Gié tri hé sb nhan
chdi 16n nhat nhan dwoc tir méi trudng MS c¢6 bd sung BAP 1,5 mg/l va NAA 0,5 mg/l. O budc ké tiép, cac
chdi in vitro dugc tao ré thanh cong. Sé lugng cao r&/chdi va chidu dai chdi 16n nhit nhin duoc & moi trudng
¢6 b sung 0,2 va 0,3 mg/l NAA. Ti 18 luyén cdy thanh cong cao khi dwoc trdng trén ca ba loai gia thé dét thit
nhe, dat cat va hdn hop dit:cat (1:1). Ti 1é sdng ciia cdy khoai m& in vitro bang 100% khi dugc trong trén gia

thé dét thit nhe trong qua trinh luyén ex vitro.

Twr khoa: Gidi trinh tu, gen MatK, BAP, NAA, khoai mé, nudi ccfy in vitro

MG PAU

Nhom cdy khoai m& (Yam) thudc ho Cu nau
(Dioscoreaceae) co gia tri kinh t& rat 1on va la cay
lwong thuc nudi sdng nhidu ngudi & Chau Phi, Chau
A, Chau My va vung Carribe (Hahn et al., 1987).
Nhiéu loai dugc trong do c6 gia tri 16n vé& kinh té
(Baah et al., 2009). Khoai m& 14 cdy than leo c6 ré
ct 16n, chira nhiéu tinh bot, cd vi ngot, ngoai ra cac
la non va than non cay khoai mo ciing dugc su dung
nhu mot loai rau (Lim, 2016). Ngoai ra, loai cdy nay
con c6 nhidu dic tinh qui nhu giau khoang chit, giau
cac hop chit chong oxy hoa, chéng di umg, chong
lodng xuong, chéng hoi chimg homocysteine mau
cao, chdng tang huyét ap, ting cholesterol mau, bao
vé gan va than ... nén c6 thé sir dung nhu ngudn thao
duoc (Lim, 2016).

Ho ct néu 1a ho 16n c6 tdi 70 section, riéng chi
Dioscorea da c6 toi hon 600 loai. Viéc phan loai loai
la yéu cau trong néng nghi¢p ciing nhu trong cong

nghiép dugc phim. Céc phuong phap phén loai
duya trén hinh thai, té bao hoc ddi véi chi nay da co
nhidu thanh céng tir sém (Schols er al., 2003;
Zhang et al., 1982), tuy nhién, cac phuorng phap
phén loai truyén thong doi hoi thoi gian va so
luong mau vat 16n. Trong khi d6, ki thuat «
vach DNA” (DNA barcoding) da dugc s dung cc')
hi¢u qua trong phan loai thuc vat. Riéng dbi voi
chi Dioscorea, gen luc lap Maturase K (MatK) da
duogc chirng minh 1a m¢t chi thi phéan tir dang tin
cdy va hiéu qua (Sun et al., 2012).

Cay khoai m& ciing nhu mot sé loai khac thugce
chi Dioscorea d3 dugc biét dén va st dung tur rat lau.
Viée nhan giéng cac lodi trong chi nay c6 thé thuc
hién bang phwong phap gidm hom. Tuy nhién, giam
hom la phuong _phap nhan g1ong con c6 cac nhuoc
diém nhu hé s6 nhan gidng thap, khong dam bao
sach bénh. Gan day, cong nghé in vitro da dugc su
dung dé nhan giong nhiéu loai thudc chi nay, tiéu
biéu nhu nhan gidng in vitro khoai m& (D. alata L.)
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tir than cti nho (Fotso ef al., 2013) hay tir ddt than
(Behera et al., 2010; Das et al., 2013). Tuong tu, céc
nghién ctru nhan gidng in vitro tir dt than cac giéng
khoai m& dai ciling da dugc bao cdo nhu D. wightii
(Mahesh et al., 2010) hay D. oppositifolia (Linn) va
D. pentaphylla (Linn) (Poornima, Ravishankar,
2007), D. bulbifera L. (Behera et al., 2010), D.
wallichii Hook.f. (Thankappan, Abraham, 2013) D.
hispida (Shukla, Shukla, 2014). Hon nita, cung véi
nghién ctru nhan gidng in vitro, mot sb hoat chat c6
trong than hanh va than ré ctia cay D. bulbifera ciing
da dugc xdc dinh (Narula ef al., 2003). Phuong phap
nudi cdy moé gitp san xudt cay khoai md véi sb
luong 16n, ddng déu, sach bénh. Nghién ctru nay
thyc hién giai trinh ty va phan tich gen MatK, mot
trong nhitng chi thi phan tir st dung lam “DNA ma
vach” (DNA barcoding), di voi gidng khoai m& dia
phuong tai huyén Muong Khuong, Lao Cai va
nghién ctru nhan gidng in vitro giéng khoai m& nay.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

D6t than cua cdy khoai md thu tai thon Xom
Moéi, x8 Muong Khuong, huyén Muong Khuong,
tinh Lao Cai dugc st dung lam vat liéu nghién cuu.

Téch chiét DNA téng s6, khuéch dai va gii trinh tir
gen MatK

Mo 14 cua cay khoai m& dia phuong dugc dung
dé tach chiét DNA tong s theo phwong phap cé sir
dung Cetyl trlmethylammomum bromide (CTAB)
(Borges et al., 2009), kiém tra do tinh sach cia DNA
tong sb bang phuong phap dién di trén gel agarose
0,8%. Lay 0,5 mg DNA s dung lam khuén cho
phan tng PCR khuéch dai gen MatK véi chu trinh
nhiét 94°C/5 phut; 35 chu trinh (94°C/30 giay; 55°C/
50 giay; 72°C/ 60 gidy); va chu trinh cu6i ¢ 72°C/10
phat, st dung cip mdi gdm mdi xudi PIF: 5-
CGATCTATTCATTCAATATTTC-3"  va  mdi
nguoc PIR: 5’-
TCTAGCACACGAAAGTCGAAGT-3". San phim
PCR dugc kiém tra bang phuong phap dién di trén
gel agarose 0,8%, tinh sach bing bd sinh phim
AccuPrep Gel Purification Kit (BIONEER, Han
Qudc) va duge giai dinh trinh ty bing may ABI
3500 XL Genetic Analyzer (Applied Biosystems,
M¥) tai Phong Thi nghiém trong diém Coéng nghé
gen, Vién Cong nghé Sinh hoc, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam.

Cay pha hé dugc xay dung tur trinh ty duogc giai
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trinh ty két hop véi tap hop céc trinh tw MatK cia
cac loai thudc chi Dioscorea da c6 trén GenBank
nho st dung phén mém MEGA 5.2 (Tamura ef al.,
2011), v6i cac tham bién: thuit todn Maximum
Likelihood, mé hinh Tamura-Nei model (JTT),
phuong phéap bootstrap v&i 1000 lan lip lai theo
phuong phap da dugc miéu ta (L& Thi Van Anh, Cao
Phi Bang, 2015)

Nghién ciru nhan in vitro cay khoai m&
Tao vit liéu khoi dau

Mau d6t than cdy khoai m& dwoc xit li so bd
bang céach rira xa phong dudi voi nudce chay, rira lai
bang nude cat khir tring trong budng cdy vo tring 2
lan, mdi 1an 3 phut, lic mau trong etanol 70% (v/v)
trong 3 phut va khir trung véi Javel & néng dé 7%
trong thoi gian 10 phut. Sau d6, cac mau dugc lic
trong nudc cat v trung 3 lin, mdi lan 3 phut. Cac
db6t than duoc cdy trén méi truong MS (Murashige,
Skoog, 1962) c6 bd sung 30 g/l sucrose (Qualigens,
Mumbai, India), 7 g/l agar (Qualigens, Mumbai,
India) va dat trong phong nudi cdy, nhiét do
ngay/dém 25°C/22°C, thoi gian chiéu sang 14 gid.

Tao choi va nhan nhanh choi

D6t than khong bi nhiém sau 7 ngay trén moi
truong MS c6 bd sung 30 g/l sucrose (Qualigens,
Mumbai, India) va 7 g/l agar dugc chuyén sang méi
truong MS, bd sung 30 g/l sucrose, 7 g/l agar va 6-
Benzylaminopurine (BAP) & cac ndng do khac nhau
(tir 0,1 dén 1,5 mg/l). Ngoai ra, dé tim hiéu hiéu tng
két hop giita auxin vé6i cytokinin dén sy nhan chdi
cua cay khoai m&, NAA (0,5 mg/l) dwoc két hop voi
BAP (tir 0,5 dén 1,5 mg/l). Céc chi tiéu sé chdi/mau,
sO 1a/chdi, chidu cao chdi duge danh gia sau 8 tun
nudi cy.

Tao ré

Céc chdi cay dat kich thudc 4-5 cm thu duge
dugc cdy sang moéi trudng MS c6 bd sung 30 g/l
sucrose, 7 g/l agar va NAA (tur 0,1 dén 0,5 mg/1). S6
1&/chdi, chleu dai ré (cm) va hinh thai cay dugc danh
gid sau 6 tuan nudi céy.

Reén luyén ngoai vieon wom (ex vitro)

Cay in vitro hoan chinh (c6 r&) dugc chuyén ra
ngoai vudn wom va trong vao gia thé khac nhau (dat
cat, dat thit va hon hop dat cat voi dat thit). Ty 1€
song sot, hinh thai cay dugc theo ddi sau 28 ngay.
Phwong phép phan tich thong ké

S6 liéu duogc thu thap va xu li théng ké bing
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chuong trinh Excel 2010 theo mé ti ctia Nguyén
Vian Ma et al., (2013). So sanh cac gia tri trung binh
dugc thyuc hién theo phuong phap gidi han sai khac
nhé nhét LSD véi a=0,05.

KET QUA VA THAO LUAN

Gidi trinh tir gen MatK ciia giong khoai mé dia
phuong

Gen MatK cua giéng khoai m& dia phuong
Muong Khuong, Lao Cai dwoc giai trinh ty bing
may ABI 3500 XL Genetic Analyzer (Applied
Biosystems, My). Trinh tu MatK khong tron ven

D. verlifoll_KMs77a45 4
D.ssxstils_KMs77847.1
D.humfusa_KMB77839.1

D.graciis_KMB77838 .1

duogc dang ki trén GenBank, ma s6 MF494702. Trinh
ty nay dai 916 nucleotide. Trinh ty nay dugc sir dung
dé xay dung cay di truyén cung véi tap hop cac trinh
tu gen MatK cua cac loai khac thudc chi Dioscorea
¢6 thu dugc tir GenBank (Hinh 1). Cay di truyén cho
thdy trinh tuy gen MatK cia gidng khoa md dia
phuong nim cung nhanh véi trinh tu gen MatK cia
loai D. alata (ma s KJ629238.1). Hai trinh tu nay
thugc cung nhém véi cac gen MatK cua cac loai D.
Sfordii (EF028333.1) va D. persimillis (KJ629245.1).
Két qua nay budc dau cho phép két luan giéng khoai
md dia phuvong Muong Khuong, Lao Cai thudc loai
khoai m& (D. alata).
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Hinh 1. Cay pha hé duoc xay dwng ti trinh tu dwoc gidi trinh tw két hop véi tap hop cac trinh tw MatK da cong b clia cac
loai thudc chi Dioscrea. S dung phdn mém MEGA 5.2 (Tamura et al., 2011), véi cac tham bién: thuat toan Maximum
Likelihood, mé hinh Tamura-Nei model (JTT), phuong phap bootstrap vé&i 1000 I1&n 1&p lai. Vong tron mau den chi vi tri phan
loai clia oai khoai m& dia phwong trong nghién ctru nay (GenBank, méa s6: MF494702).
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Trong cac nghién cuu trudc day, nhiéu chi thi
phan tir da dugc su dung khi phén loai cac loai trong
chi Dioscorea nhu MatK, rbcL, trnL-F (Gao et al.,
2008; Hsu et al., 2013). MatK da dugc chirmg minh
1a chi thi phan tir hiéu qua nhat dé phan loai cac loai
trong chi nay (Sun et al, 2012). Trong d6, cdy pha
hé dugc xay dung tir cac chi thi MatK cia cac loai
thudc chi Dioscorea c6 mat ¢ vung Dong A va Pong
Nam A ciing cho thdy D. alata rat gin giii v6i D.
fordii (Hsu et al., 2013).

Nghién ctru nhin giéng in vitro gibng khoai m&
dia phwong Muong Khuong, Lao Cai

Dé dua miu tir mbi truong ty nhién vao nudi cdy
trong moi truong dinh dudng nhan tao, can tién hanh
khu tring bé mit dé loai bo su phat trién cua vi
khuén, nim trén moi truong dinh dudng von co
nhiéu duong va céc chét hitu co. Viéc tao vat liéu
khoi dau 1a bude diu tién trong qua trinh nhan giéng

Cao Phi Bang & La Viét Hong

in vitro. Trong thi nghiém nay, hdn hop Javel & nong
d6 7% (v/v) duge st dung dé khir tring trong thoi
gian 10 phut, sau khi da xt li so bd bzing cach rira xa
phong dudi voi nude chay, rua lai bang nude cét khur
trung trong budng ciy vo tring 2 lan, mdi lan 3 phut,
lic mau trong ethanol 70% (v/v) trong 3 phit. Javel
7% (v/v) ¢6 hidu qua véi viéc khir trung miu ddt
than cay khoai m, ti 1¢ mau nhidm chi bang 16,67%
trong khi ti 16 mau sach séng dat t6i 83,33%, khong
¢6 mau chét. Dt than sach duge sir dung trong cac
thi nghiém nhan choi.

Anh huwéng ciia BAP Ién khi ning tgo chdi va
nhdn nhanh choi

Két qua thi nghiém anh huong ctia BAP t6i qua
trinh nhan nhanh chdi dugc thé hién trong bang 1.
Khi bd sung BAP véi nong do khac nhau vao moi
truong nudi cdy di lam ting kha ning nhan chdi &
cay khoai m¢ dia phuong Muong Khuong, Lao Cai.

Bang 1. Anh hwéng ctia BAP 1&én kha nang nhan chdi ctia Khoai m& sau 8 tuan nudi cdy (Cac chiv cai khac nhau trong cuing

mdt cot thé hién sy khac biét véi mirc y nghia a = 0,05).

BAP (mg/l)  S6 chéilmau S la/chdi Chiéu cao chéi (cm)  Hinh thai chéi

0 1,50 + 0,55% 6,50 + 1,05° 5,65 + 0,50° Than mau tia, cao, la to, mau xanh

0,1 3,83 +0,75° 2,17 £ 0,75° 2,10 + 0,26° Than mau tia, thdp, 14 nhd, mau xanh nhat
0,3 5,00+ 0,89° 2,50 + 0,55° 3,22+0,21° Than mau tia, thdp, 14 nhd, mau xanh nhat
0,5 2,50 + 0,55" 2,17 £ 0,41° 2,23 + 0,56° Than mau tia, thdp, 14 nhd, mau xanh nhat
1,0 2,67 +0,82° 2,83 +0,75° 2,93 +0,22° Than mau tia, thdp, 14 nhd, mau xanh nhat
1,5 3,00 + 0,63 2,33 +0,82° 2,35+ 0,19° Than mau tia, thdp, 14 nhd, mau xanh nhat

Trong méi truong khéng c6 BAP, hé s6 nhan
chdi trung binh dat 1,55 chdi/mAu. Trong khi do, &
cadc moi truong co bd sung BAP véi néng do 0,1;
0,3; 0,5; 1,0 va 1,5 mg/l, h¢ s6 nhan chdi lan luot
bang 3,83; 5,00; 2,50; 2,67 va 3,00 chdi/miu. Nhu
vay, BAP & néng d6 0,3 mg/l c6 anh hudng tdt nhét
dén kha ning nhan nhanh chdi khoai m& in vitro.
Tuy nhién, chdi & méi truong khéng c6 BAP lai co
nhidu 14 va cao hon so v6i & méi trudng c6 BAP.
Ddng thoi, BAP & cic ndng d thi nghiém c6 gy
bién dbi hinh thai chdi (Bang 1 va Hinh 2). O moi
truong khong bd sung BAP, chdi cao, than chdi mau
tia, nhiéu 14, kich thudc 14 to, mau xanh. Trong khi
chdi ¢ cac moi truong c6 bd sung BAP lai co chdi
thép hon, than mau tia, kich thudc 14 nhé hon va 1a
mau xanh nhat hodc tim.

Ket qua nghlen ctru nay khing dinh higu .qua cta
BAP dbi voi sy phat sinh va nhan nhanh chdi tir d6t
than hodc tr cac co quan khac ¢ cay thudc chi
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Dioscorea nhu & loai D. wallichii Hook.f
(Thankappan, Abraham, 2013), D. bulbifera (Behera
et al., 2010), D. alata (Behera, Sahoo, et al., 2010),
D. hispida (Behera et al., 2008; Shukla, Shukla,
2014). Tuy nhién, c6 sy khac nhau giita nghién ctru
néy v6i cac nghién ctru trén vé nong do BAP c6 hiéu
qua cao. Trong nghién ciru cua chung t6i, BAP nong
d6 0,3 mg/l c6 hiéu qua cao kich tng tao chdi va
nhan nhanh chdi cay khoai m& dia phwong Muong
Khuorng, Lao Cai, gan glong v6i 6 loai D. wallichii,
nong d6 BAP hiéu qua cao 1a 2 mM (Thankappan
Abraham, 2013). Trong khi d6, o nong do BAP co
hi€u qua cao d6i voi sy phat sinh chdi va nhan nhanh
chdi trong cac nghién ciru khac kha cao, 1,0 mg/I dbi

voi loai D. hispida (Behera et al, 2008; Shukla,
Shukla, 2014), 2 mg/l dbi véi cac loai D.
oppositifolia, D. pentaphylla  (Poornima,
Ravishankar, 2007) Tham chi, su ph6i hop gifra
BAP 0,25 mg/l v6i kinetin 2-3 mg/l méi c6 hiéu qua
cam umng tao chdi va nhan nhanh chdi ¢ D. alata (cv.
Hatikhujia) voi hé s nhan chdi dat 2-2,5 chdi/mau
(Behera et al., 2010).



Tap chi Cong nghé Sinh hoc 16(2): 285-292, 2018

Hinh 2. Hinh thai khoai m& in vitro va ex vitro, (a). Chdi Khoai m& sau 8 tudn nudi cdy trén moi trudng MS; (b), (c). Chdi
Khoai m& sau 8 tudn nudi cay trén mai trwdong 0,1 va 0,3 mg/| BAP; (d). Chdi Khoai m& sau 8 tuan nudi cly trén mai treong
0,5 mg/l BAP+0,5 mg/l NAA; (e). Chbdi Khoai m& sau 8 tuan nudi cay trén moi treong 1,5 mg/l BAP+0,5 mg/l NAA; (f). Chdi
Khoai m& sau 8 tuan nudi cdy trén mai trwerng 2 mg/l BAP+0,5 mg/l NAA(i). chdi khoai m& cé ré trwéc khi trong vao gia
thé ; (g), (h). Khoai m& ex vitro ngoai vén wom trén cac gia thé khac nhau (d4t:cat ti 18 1:1, dat thit nhe).

Anh hwong ciia BAP t6i khi ning nhin choi khi

co mdt NAA

Nhim tim hiéu tac dong tao va nhan chdi cua
BAP khi ¢6 mit auxin, ching toi da b sung NAA
0,5 mg/l vao mdi truong nudi cdy. Két qua nghién
ctu (Bang 2) cho thiy tuong tac cia BAP & cac
ndng d6 khac nhau voi NAA 0,5 mg/l anh huong téi
su tao chdi & cdy khoai m& dia phwong Mudng
Khuong, Lao Cai.

Khi b6 sung NAA 0,5 mg/l vao mdi trudong nudi
cay, hé s0 nhan choi ctia khoai m& cao nhat & moi

truong c6 1,5 mg/l BAP, trung binh dat 6,83
chdi/mau. Trong khi do, viéc bd sung dong thoi NAA
v6i BAP & cac ndng d6 0,5 mg/l va 1,0 mg/l ciing cb
tac dong tot toi hé s6 nhan chdi, lan lugt dat 4,50 va
3,67 chdi/mau. Tuy nhién, trén méi trudng duoc bd
sung t6 hop 0,5 mg/l NAA véi 2 mg/l BAP, h¢ s6
nhan chdi ctia khoai m& chi twong duong vai khi dwoc
nudi cy trén méi trudng khong c6 phytohormon. Luru
v rang, chdi cay khoai m& in vitro cao hon khi dugc
cdy trén moi truong bd sung NAA 0,5 mg/l véi BAP
2,0 mg/l so vdi cac mdi truong c6 NAA 0,5 mg/l véi
BAP & cac néng d60,5; 1,0 va 1,5 mg/l.

Bang 2. Anh hwéng cla té hop BAP va NAA 1&n kha néng nhan chdi khoai m& sau 8 tudn nudi cly (cac chi¥ cai khac nhau
trong cting mot cot thé hién sw khac biét véi mie y nghia a = 0,05).

BAP (mgl/l) NAA (mg/l) S6 chéilmau Sé la/chéi Chiéu cao chéi(cm)
0,0 0,0 1,50 £ 0,55 6,50 * 1,05° 5,48 £ 0,34°
0,5 0,5 4,50 £ 1,05° 1,67 £0,82° 1,85 £ 0,39
1,0 0,5 3,67 +0,82° 1,83 £0,75° 2,62 +0,39°
1,5 0,5 6,83 % 1,47° 1,50 + 0,54 3,83+1,38°
2,0 0,5 1,83 £0,75° 3,17 +0,75° 4,97 £0,72°

Trong mdt sd nghién ctru trude day, viée bd
sung NAA 0,5 mg/l vao mdi truong khi cé cytokinin

¢6 hiéu qua doi vai qua trinh tao chdi va nhan choi
cua mot so loai. Chai loai D. bulbifera dugc cay trén
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mbi trudng ¢ bd sung hdn hop kinetin 2 mg/l, BAP
1 mg/l va NAA 0,5 mg/l c6 hé s6 nhan chdi t6i 8,5
chdi/miu, cao hon so voi & cac moi truong chi chira
BAP va kinetin (Behera et al., 2010). Tuong tu, &
loai khoai m& (D. alata cv. Hatikhujia), khi phdi hop
kinetin kinetin 2 mg/l, BAP 1 mg/l va NAA 0,5 mg/1
¢6 hé sb nhan chdi t6i 9,5 chdi/miu (Behera et al.,
2010). Trudc do, Behera et al., (2008) cling da thu
duoc két qua twong tu & loai D. hispida khi cdy trén
mdi trudng MS ¢6 bd sung 2,0 mg/l BAP + 0,5 mg/l
NAA + 100 mg/l ascorbic acid (Behera ef al., 2008).
Tuy nhién, trong nghién ctru khéac, khi phdi hgp BAP
hodc kinetin v6i NAA 1 pM khong lam ting hé s6
nhan chdi & loai D. wallichii (Thankappan,
Abraham, 2013).

Anh hwéng ciia NAA dén sw hinh thanh ré ciia
choi Khoai mé in vitro

Tao ré 14 giai doan cubi cing ctia qué trinh nhan
nhanh in vitro nhim tao cdy hoan chinh, cé strc song
cao, c6 thé ra ngdi. Auxin c6 hiéu mg kich thich phan
chia té bao, tao ré bat dinh. Mot trong cac auxin dugc
dung rong rai trong nuodi céy mo va té bao thyc vat 1a
NAA. Trong nghién ctru ndy, cic chdi ciy khoai m&
in vitro cao trung binh 3-4 cm dugc cdy 1én méi
truong co ban MS bd sung NAA c6 ndng do khac
nhau dé khao sat anh huong ctia cac nong do NAA toi
kha ning tao ré in vitro clia chiing (Bang 3).

Két qua nghién ciru cho thiy, chdi khoai md in
vitro khi dugc cdy trén moéi truong c6 bd sung NAA
voi cac ndng do tir 0,1 toi 0,5 mg/l déu ¢ kha ning
tao ré. Tuy nhién, ) lugng 1é va chiéu dai r& khéac
nhau & cac moi truong c6 ndng dd NAA khac nhau.
Trong d6, chdi dwgc cdy trén moi truong cb ndng do

Cao Phi Bang & La Viét Hong

NAA 0,2 mg/l hodc 0,3 mg co s6 18 16n nhét, trung
binh 1an lugt c6 8 va 7.4 r&/chdi. Pong thoi, & hai
néng d6 nay, chiéu dai ré ciing 16n nhat, lén luot
bang 15,14 va 14,47 cm. Trong khi tang nong do
NAA bd sung vao moi truong nudi cay, so re phat
sinh ciing nhu chiéu dai r& giam xudng. Khi bd sung
NAA 0,4 mg/l vio mdi truong, sé ré/chdi chi con
6,00 va chiéu dai ré chi dat 9,54 cm. S6 r€ va chiéu
dai ré cuia chdi cay tren mdi truong cod b6 sung NAA
0,5 mg/1 chi bang khi cay trén mai truong cd b6 sung
NAA 0,1 mg/l. Cé thé, khi nong do NAA thap khong
du gy ra hiéu ng phat sinh ré t6i da & ciy khoai m&
dia phuong. Nguoc lai, khi ndng d6 NAA qué cao lai
dan téi hiéu tmg gy doc, lam giam hiéu Gng phat
sinh ré, dic biét lwong NAA cao trong moi truong trc
ché kéo dai ré.

Két qua nghién clru nay khing dinh cac két qua
nghién clu trude day vé hiéu qua cia NAA ddi véi
su tao 1é in vztro cua cac loai trong chi Dioscorea.
Tuy nhién, nong do NAA str dung trong nghién ctru
nay thap hon nhiéu 1an so véi & mot s6 nghién ctru
khéc. Trong cac nghién ciru cia Behera et al., & cic
loai khac nhau thudc chi Dioscorea nhu D. hispida
Dennst. (Behera et al., 2008), D. bulbifera L.
(Behera et al., 2010) hay D. alata L. cv. Hatikhujia
(Behera et al., 2010), nong do NAA c6 hiéu qua nhét
i voi su tao 1 trong cac nong do thi nghlem la2
mg/l (ti 1¢ tao r& khoang 90%, s6 r&/chdi x4p xi 5).
Tuong ty, ¢ 2 loai D. oppositifolia va D.
pentaphylla, nong do NAA c6 hiéu qua cao 1a nhét
d6i voi su tao ré 1a 2,69 uM, ti 1é tao & 1a 76,9 va
78,4%. Tuy nhién, khi cdy trén méi trudong co b6
sung 2,69 uM, ciy c6 sb luong ré/chdi nhidu nhét
khoang 5,25 (Poornima, Ravishankar, 2007).

Bang 3. Anh hwéng clia NAA 1&n kha nang nhan chdi ctia Khoai m& sau 6 tudn nudi cay (cac chir cai khac nhau trong cuing

mdt cot thé hién sy khac biét véi mirc y nghia a = 0,05).

NAA (mg/l) S ré/chbi Chiéu dai ré (cm)
0,1 5,80 + 0,84° 8,84 +0,27°
0,2 8,00 + 1,58° 15,14 + 0,29°
0,3 7,40 + 1,52 14,74 + 0,46°
0,4 6,00 + 0,70% 9,54 +0,36"
0,5 5,20 + 0,84° 9,08 +0,19°

Rén luyén ngoai vwon wom (ex vitro)

Giai doan rén luyén ngoai vuon wom la mot
khau quan trong, gitip cdy in vitro ¢ thé thich nghi
v6i diéu kién tu nhién, co ti I¢ séng cao, sinh trudng
t6t khi dwa cay trong trén dong ruong. Trong nghién
clru nay, viéc ra ngodi ex vitro cay khoai md dia
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phuong Muong Khuong, Lao Cai budc ddu dugce
nghién ctru vai cac gia thé khac nhau l1a dét thit nhe,
dat cat pha va hdn hop dit:cat = 1:1. Két qua nghién
ctru dugce thé hién trong bang 4.

Két qua nghién ciru cho thdy, gia thé it anh
huong dén ti 1¢ song cua cay khoai m& dia phuong
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trong qua trinh ra ngdi. Cdy in vitro co ti 1& song
cao trén ca ba gia thé dit thit nhe, dat cat pha va
hén hop dat: cat (1:1). Trong do, trén gia thé dat thit
nhe, ti 1¢ cay sdng ctia ciy con dat mirc 100%. Két
qua nghién ctru cta ching t6i khing dinh kha ning
thich nghi ex vitro tuong dbi t6t ciia cay thudc chi
Dioscorea & mot s6 nghién ciru khac. Ti 18 séng
cao nhu thé nay ciing thudng thdy & cac cay in vitro

cua chi nay trong qua trinh ra ngéi nhu ¢ loai D.
wallichii (Thankappan, Abraham, 2013), D. hispida
(Shukla, Shukla, 2014). Ngoai ra, ngay ca ddi véi
loai D. alata, ti 1& séng ciing dat t6i 97% khi dugc
cy trén hdn hop dit den:cat (1:1) (Fotso et al.,
2013) hay trén 85% khi dugc cdy trén hdn hop gach
vo:dat:than hoat tinh:réu kho:ld muc (1:1:1:1:1)
(Das et al., 2013).

Bang 4. Anh hwéng cla gia thé dén sy thuan hoa cay Khoai m& in vitro.

Gia thé Ty 18 séng(%) Hinh thai cay
DAt thit nhe 100 Cay cirng, khoe, tao ré méi
D4t cat pha 95 Cay manh, tao ré mai
Dét:cat (1:1) 98 Cay cirng, khoe, tao ré méi
KET LUAN Behera KK, Bhunia B, da Silva JAT, Sahoo S (2010)

Trong nghién ctu nay, gen MatK cia gidng
khoai m& dia phuong Muong Khuong, Lao Cai da
duoc giai trinh ty tir san phdm khuéch dai DNA tong
sO tach chiét tir 1a. Trinh ty MatK nay khong hoan
chinh, dai 916 nucleotide va dugc dang ki trén
GenBank v6i md s MF494702. Qué trinh nhan
gidng in vitro gidng khoai nay tir vat lidu khoi dau 1a
dbt than cling da duogc thiét lap. BAP c6 hiéu tng
phat sinh chdi manh nhat & ndng d6 0,3 mg/l. Khi bd
sung NAA 0,5 mg/l vao méi trudng nudi cay da lam
tang hi€u ing tao chdi & céc n(‘”mg d6 0,5; 1,0 va 1,5
mg/l ciia BAP. Su phdi hop BAP 1,5 mg/l va NAA
0,5 mg/l trong mdi truong nudi cy tao hiéu ing gay
phat sinh chdi cao nhit so voi cac nong do
phytohormon khac. NAA & cac ndng do 0,2 va 0,3
mg/l c6 hidu umng kich thich tao ré& cao nhit trong s6
c4c ndng do dugc nghién ciru ddi véi chdi cay khoai
m& dia phuong in vitro. Ti 18 song cuia cdy khoai m&
in vitro cao & trén ca ba loai gia thé dat thit nhe, dat
cat va hdn hop dat:cat (1:1), trong do, tat ca cay
khoai m& in vitro déu sdng sot trén gia thé dat thit
nhe trong qua trinh luyén ex vitro.
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SEQUENCING OF MATK GENE FOR TAXONOMIC IDENTIFICATION AND IN VITRO
PROPAGATION OF A LOCAL YAM (DIOSCOREA SP.) CULTIVAR GROWN AT MUONG

KHUONG, LAO CAI

Cao Phi Bang', La Viet Hong’

IHung Vuong University
’Ha Noi Pedagogical University 2

SUMMARY

Khoai mo, local name of Yam species belonging to the Dioscoraceae family, is widely grown at Muong
Khuong, Lao Cai province because of their important food and pharmaticeutical valuables. This work aimed to
sequence the MatK gene obtained from leaves of a local yam grown in Muong Khuong, Lao Cai. The
sequencing result showed a partial sequence of the MarK gene which was submitted to GenBank with
accession MF494702 provided. The length of this partial sequence is 916 nucleotides. Phylogeny analysis
indicated that local yam cultivar grown at Muong Khuong, Lao Cai belonged to Dioscorea alata species.
Nodal segments collected from this local yam were used as initial material for in vitro vegetative
multiplication. In the shoot formation step, BAP or BAP and NAA complex were used in shoot formation
experience. In vitro shooting effect was higher on MS medium supplemented with BAP at 0.3 mg/l of
contrentration in compared to other studied BAP concentrations. The presence of NAA at 0.5 mg/l in medium
containing BAP promoted a high rate of shoot multiplication. Highest value of shoot production was obtained
on MS medium fortified with BAP (1.5 mg/l) and NAA (0.5 mg/l) from nodal segments. In next step, shoots
were successfully rooted in vitro. A high number of roots per shoot and highest length of roots were obtained
on MS medium containing 0.2 or 0.3 mg/l of NAA. High acclimatization frequencies were obtained when
transferred rooted explants to rich soil, yellow clay soil and soil+sand mixture (1:1). Best survival rate (100%)
was achieved on rich soil substrate during ex vitro acclimatization process.

Keywords: Sequencing, MatK gene, BAP, NAA, in vitro Yam, in vitro culture
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