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cta giong khoai so ban dia Cu cang

Vi Thi Xuén Thiay", Vii Thi Nu!, Pham Thanh Tung?

"Trweong Pai hoc Tdy Bic, dwong Chu Van An, t6 2, phieong Quyét Tam, TP Son La, tinh Son La, Viét Nam
2Vién Cong nghé Sinh hoc, Vién Han ldm KH&CN Viét Nam, 18 Hoang Quoc Viét, phuong Nghia D6, quan Cau Giay, Ha Noi, Viét Nam

Ngay nhan bai 3/1/2022; ngay chuyén phan bién 5/1/2022; ngay nhan phan bién 24/1/2022; ngay chip nhén ding 26/1/2022

Tém tit:

Khoai so ban dia Cu cang ¢ huyén Thuin Chiu, tinh Son La 13 ngudn gen ban dia quy, cé chit lwgng cao va thich
rng tot voi diéu Kién tw nhién diic trung cia Thuin Chau, tinh Son La. Tuy nhién, hién nay khoai so Cu cang da
¢6 hién twong bi 14n tap véi cac giong dang dwoc trong tai dia phwong. Trong bai bao nay, cac tac gia trinh bay dic
diém hinh thai, trinh tu nucleotide viing ITS (Internal transcribed spacer) va doan gen rbcL ciia khoai so Cu cang.
Két qua hinh thai cho thiy, khoai so Cu cang thudc nhém mén so (Colocasia sp.). Vung ITS va doan gen rbcL cia
khoai so Cu cang c6 kich thudée 1an lwot 1a 506 va 630 bp. Két qua so sanh dd twong dong trén NCBI di xac dinh
dwoc doan DNA phéan lap tir vang ITS, doan gen rbcL cia khoai so Cu cang thudc loai Colocasia esculenta. Vung ITS
ciia khoai so Cu cang c6 dd twong dong 99,27% véi Colocasia esculenta var. antiquorum.

Tir khoa: ITS, khoai s9 Cu cang, rbcL, Son La, Thuian Chau.

Chi sé phén loai: 1.6

1. Ddt van de

Viét Nam nam trong khu viue Pong Nam A, noi dugc coi la
trung tam da dang di truyén cdy trong va 14 noi phat sinh cua
nhiéu cdy ho Ray (Araceae), trong d6 ¢ nhoém khoai mén - so
(Colocasia spp.). Vi vy, ngudn gen khoai mén - so & nu6c
ta rat phong phu va da dang [1]. Cdy khoai mén - so di duoc
ngudi din ban dia thudn hoa va trng trot tir lau doi, cung cip
ngudn lwong thuc quan trong dbi voi nhidu nguodi dan Viét
Nam [2]. Khoai mén - s¢o dugc tréng phé bién & mot sé tinh
nhu Béc Kan, Yén Bai, Lang Son, Hoa Binh, Ninh Binh... da
dem lai thu nhap cao cho ngudi san xuat [3]. Boi giéng khoai
¢6 nhiéu cong dung, vira 1a cdy luong thuc, cdy thyuc pham
thirc an chan nudi, 1am thude chita bénh, vira ¢ tiém nang ché
bién cao... [4].

Thuan Chau la huyén mién ndi cua tinh Son La, ¢6 vi tri dia
ly va dia hinh phuc tap, tao nén sy da dang vé diéu kién sinh
thai. Noi dy ¢6 sy phong ph vé tai nguyén di truyén thyc vit,
hinh thanh nén nhiéu giong cay trong dic san cho ving Tay
Bic, trong do c6 khoai sg. Khoai s¢ c6 tén dia phuong la Cu
cang dugc biét dén 1a mot giéng khoai so dic san cua tinh Son
La boi d6 bo, thom, ngon. Gidng nay d ton tai va phét trién
tur 1au doi, co kha nang thich nghi cao véi diéu kién sinh thai,
phu hop v6i tdp quan canh tic cua nguoi dan dia phuong [5].
Theo Quyét dinh s6 79/2005/QD-BNN ngay 5/12/2005 ctia B
truong Bo Nong Nghiép va Phat trién Nong thon ban hanh quy
dinh vé trao d6i qudc té ngudn gen cay trong quy hiém, giong
khoai so Cu cang (Thuan Chau, Son La) dugc dua vao danh
sach cac loai ngudn gen cy trong quy hiém cta Viét Nam han
ché trao d6i voi qudc té. Day 1a ngudn gen ban dia quy, c6 chat
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lugng cao va thich tmg tot véi didu kién tw nhién tai huyén
Thuan Chau, c6 kha nang phét trién thanh ving san xuat 16n,
mang lai hiéu qua kinh té, thu nhap cho nguoi dan dia phuong
[6]. Tuy nhién hién nay, tai cac dia phuong trong khoai mon
- 50, tén goi cuia cic gidng khoai mon - so khong théng nhit.
Cha yéu goi tén dya trén déc diém hinh thai, diéu nay gay kho
khan cho vén dé bao ton, chon, tao giéng khoai ndy. Hon nira,
do sy thay d6i co cdu cdy trong, ching ta co nhiéu loai giéng
cdy trong mé&i nén tai nguyén di truyén khoai mén - so ¢6 xu
hudng bi giam dan [1, 3].

Phan loai hoc phan tir dua trén cac dir licu DNA, déc biét
la cac gen hoac doan DNA c6 tinh bdo thu cao ¢ thé x4c dinh
duoc quan hé di truyén gan hay xa gitra cdc mau nghién ciru.
Chinh vi thé, PD.N. Hebert va cs (2003) [7] da d& xudt “ma
vach DNA” (DNA barcoding) nhu 1a mét phuong phéap dé dinh
danh loai. O hé gen nhan cua thyc vat cac vang /7S va h¢ gen
luc lap mang nhiéu dic diém thich hop cua mot DNA chi thi
[8]. Cac gen rDNA ma hoa cac phan tir RNA ribosome c6 tinh
bao thu va thich hop dé phan biét cac loai gan giii. Trong té bao,
rDNA dugc sép xép nhu céc don vi duoc lap lai ngdu nhién,
bao gém DNA ma hoa ribosome 188S, 5,8S, 28S va xen giita
cac trinh ty khong ma hoa I7S1, ITS2 nam ¢ hai bén clia gen
5,8S; trong d6 ving ma hoa cta 3 gen rDNA c6 mitc d9 bao
tha cao hon I7S1, ITS2. Hién nay, c6 nhiéu du chuin gen luc
lap duoc st dung rong rai dé 1am ma vach DNA cho thuc vét,
mot trong s6 d6 14 trinh tu rbeL. Poan trinh tu rbeL méd hoa cho
enzym rubisco tham gia vao qué trinh c¢6 dinh carbon ¢ thyc
vat, voi uu diém cua doan trinh ty nay 1a d& khuéch dai ¢ phan
16n loai thuc vat va duoc biét dén nhu mot locus chuin trong
nghién ctru hé thdng phat sinh loai [9].
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Abstract:

Cu cang taro cultivar in Thuan Chau district, Son La province
is a precious indigenous genetic resource with high quality and
well adapted to the characteristic natural conditions of Thuan
Chau district, Son La province of Vietnam. However, Cu cang
taro has been mixed with different cultivars in the locality. In
this article, the authors presented morphological characteristics
and nucleotide sequence of ITS (Internal Transcribed Spacer)
region and rbcL gene of Cu cang taro in Thuan Chau district,
Son La province. The ITS region and rbcL sequences isolated
from Cu cang taro had sizes 506 and 630 bp. The results of
similarity comparison on NCBI identified the DNA isolated
from the ITS region, the rbcL gene of Cu cang taro is Colocasia
esculenta species. The rbcL gene of Cu cang taro has 99.27%
similarity with Colocasia esculenta var. antiquorum.

Keywords: Cu cang taro, ITS, rbcL, Son La, Thuan Chau.
Classification number: 1.6

Hién nay, khoai so Cu cang da c6 hién twong bi 1an tap voi
cac gidng dang dwoc trong tai dia phuong va do ngudi dan ty
dat tén dé nang gia ban. Do d6, trong bai bio nay ching toi
trinh bay dac diém hinh thai, trinh tu nucleotide vung [TS va
doan gen rbcL cta khoai s¢ Cu cang ¢ huyén Thuan Chau, tinh
Son La dé gop phan vao dic diém nhan dang gidng khoai so
ban dia chat lugng cao nay.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Mau cdy, mau DNA khoai so Cu cang thu thap & huyén
Thuén Chau, tinh Son La dugc st dung lam vat li¢u nghién ciu.

2.2. Phwong phap nghién ciru

2.2.1. Nghién cuu dac diém hinh thdi: Puge mo ta theo
huéng dan cua Vién Tai nguyén Di truyén Thyc vat Qubc té
(International Plant Genetic Resources Insitute - IPGRI) [10].

2.2.2. Téach chiét DNA: Theo phuong phép ciia M.A.S.
Maroof va cs (1984) [11] va dugc kiém tra bang dién di trén
gel agarose 0,8%.
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2.2.3. Nhdn ban viing ITS va doan gen rbcL bang PCR: Sir
dung céc cdp mdi ITS-F/ITS-R, rbeL-F/rbeL-R & bang 1 va dugc
tong hop theo J.W. Kress va cs (2005) [12]. Chu trinh nhiét cua
PCR dbi vé6i 2 cap m01 rbeL-F/rbcL-R 1a 95°C trong 3 phut, lap
lai 35 chuky va o mdi chu ky, blen tinh ¢ 95°C trong 30 gidy, gan
moi & 53°C trong 20 glay va tong hop & 72°C trong 40 gidy; sau
35 chu ky la buoc két thuc ¢ 72°C trong 5 phit, luu giit ¢ 4°C.
Déi v6i cap moi ITS-F/ITS-R, chu trinh nhiét cua PCR la 94°
trong 5 phut, lap lai 40 chu ky va & mdi chu ky, bién tinh & 94°C
trong 1 phit, gin moi & 58°C trong 1 phit va tong hop ¢ 72°C
trong 1 phiit. San pham PCR dugc kiém tra bang dién di trén gel
agarose 1%. San pham PCR thu cat tir gel agarose dugc tinh sach
theo b kit QIAquick Gel Extraction cua Haing QIAGEN.

Bang 1. Trinh tw nucleotide ctia cac cip méi PCR sir dung trong
nhan ban cac doan DNA.

Ky hiéu Trinh tw nucleotide (5°-3’) Sin phim du kién
ATGCGATACTTGGTGTGAAT

ITS-F/ITS-R GCGATACTTGGTGTG 0,5kb
GACGCTTCTCCAGACTACAAT
ATGTCACCACAAACAGAGACTAAAGC

rbeL-F/rbeL-R 0,6 kb

GTAAAATCAAGTCCACCRCG

2.2.4. Xdac dinh trinh tw DNA: Puoc thyc hién bf’mg may phéan
tich trinh ty nucleotide tw dong ABI PRISM 3100 Avant Genetic
Analyzer theo nguyén ly cia Sanger véi b kit BigDye Terminator
v.3.2 Cycle Sequencing (Macrogen Inc, Han Qudc). Trinh tw DNA
thu duoc dugce xir 1y va phan tich bing phan mém DNAstar.

Nhan dién vung ITS, doan gen rbcL va dinh danh loai khoai so
Cu cang bang BLAST trong NCBI.

3. Két qua va ban luan
3.1. Déc diém hinh thdi khoai so Cu cang

Cac tinh trang dinh luong cua cac ngudn gen dé bi bién
d6i theo moi truong song, trong méi truong thich hop céc tinh
trang nay biéu hién t6i da dic tinh ciia ngudn gen. Néu song
trong moi trudng bat loi thi cac tinh trang nay thudng bi thay
d6i nén trong tap doan cac tinh trang dinh luong thudng 6 sy
bién dong 16n [13]. Céc tinh trang dinh tinh v€ than, 14, cu cua
cac ngudn gen khoai mon, khoai so la cac tinh trang dlen hinh
di truyén 6n dinh dé phan biét sy khéc nhau gitra cac ngudn gen
khéac nhau. Két qua mo ta dac diém 14, than, cu cua khoai so Cu
cang dugc trinh bay ¢ bang 2 va hinh 1.

Bang 2. Mot sé dac diém hinh thai cta khoai so Cu cang.

TT  Chi tiéu danh gia Khoai so Cu cang Phuwong phap thwe hi¢n
1 Hinh dang phién la Hinh tring thudn, gdc 1om hinh tim ~ Quan st
2 Mausic phién I Xanh vira toi dam Quan sat
3 Mausicronld Mau xanh nhat Quan st
4 Maumépla Mau xanh dén mép Quan sat
5 Maucubngl4 Mau xanh nhat Quan st
6 Mau goc be cudng 4 Mau tring Quan sat
7 Hinh dang cu cii Hinh chop nén Quan sat
8  Mausicchdi ¢dinhci  Mau tring Quan sét
9 Mauthitctrungtim  Mau tring Quan st
10 Mausic soct Mau vang nhat Quan sat
12



Hinh 1. Béc diém hinh thai cia khoai so Cu cang. (A) Hinh thai 13;
(B) Hinh thai doc; (C) Doc giap cu; (D) Cu chinh; (E) Cu con; (F) Mau
thit cu twoi.

Khoai so Cu cang c6 phién 14 hinh tring thuén, gbc phién
16m sau hinh tim, tao thanh 2 thiy gdc gin hinh tam giac hay
hinh trung rong voi dinh tu, mau xanh vura toi xanh dam va
mau xanh dén mép 14. Gan 14 gdm 3 gan chinh, 1 & giita phién
va 2 gan chinh ¢ 2 thuy gdc, ndi rd & mit dudi phién; cac gan
bén thu cép lam thanh goc 50-70° so v6i cac gan chinh, cac
gan nho xudt phat tir gdn bén va gan chinh ndi v6i nhau va
n6i voi cac gan bén thanh hinh mang. Rén 14 (diém phién 14
gin voi cuong 14) khong dinh hinh, mau xanh nhat duc (hinh
1A). Phin cudng la hay con goi la doc c6 dac diém xdp, mau xanh
& phan trén mat dat phan trén hinh try, phan dudi c6 be, be 14 kha
r6ng, gc be chd tiép giap ct cd mau tring (hinh 1B va 1C).

Khoai so Cu cang thudc nhém than cu, than chinh phinh to
hinh thanh ¢ ci c6 hinh nén, chdi bén phét trién thanh ci con
dang cum, s6 cu con trén khom tir 8 dén 15, ct con da s6 ¢6
hinh tru. Kich thudc cu cai thugc nhom trung binh (duong kinh
7-11 cm), cu con thuoc nhém nho (duong kinh 2-4 cm). Chop
ct va rudt cu phan trung tdm c6 mau trang, & goc ct hoi phét
vang, so cu mau vang nhat (hinh 1D, 1E va 1F).

Vi dic diém trén thi gibng khoai so Cu cang thuoc ho Ray
(draceae), chi Colocasia, l0di Colocasia esculenta. Hién nay trén
thé gidi c6 nhiéu cac glong khoai mén - so v6i nhiéu dj thao
khéac nhau. Tuy nhién, hau hét cic gidng déu thude vao 2 nhom
chinh: nhom Colocasia esculenta var. esculentum duwgc mo ta
la cay c6 mét cu cai chinh to hinh try va rat it cu con, thuong
duoc goi 1a dang dasheen. O loai nay ¢ hai nhom 1a khoai
nudc va khoai mon; nhém Colocasia esculenta var. antiquorum
duoc phan biét 1a c6 mét ct cai hinh cau voi nhidu cu con ¢o
kich thudc to moc ra tir cu cai, thuong dugce goi la dang eddoe.
Thudc loai phu nay chi yéu 1a nhom cay khoai so. Ngodi ra,
con mot nhom trung gian mang déc tinh trung gitta 2 nhoém
ké trén duoc goi la mon so [14]. Nhu vay, khoai so Cu cang
¢ Thuan Chau, Son La thugc nhém mon so vai cu cai ¢o kich
thudc 16n (gidng khoai mon) va nhiéu cii con (giong khoai so).
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3.2. Dac diém trinh tu nucleotide ving ITS va rbcL cia
khoai so Cu cang

Bdc diém trinh tw nucleotide ving ITS: DNA tong s tach
chiét tir 14 khoai so Cu cang dugc dién di trén gel agarose
0,8% va xac dinh do sach bang may do NanoDrop (Thermo
Scientific), két qua DNA tong sb dam bao chit lugng cho phan
{ng PCR va cac phan tich DNA khac. Két qua nhan ban ving
ITS tir DNA tach tir khoai so Cu cang bang PCR véi cap mdi
ITS-F/ITS-R thu dugc bang DNA c¢6 kich thudc ude tinh khoang
0,5 kb, dang nhu kich thudce du kién cia ving I7S (hinh 2).

1kb
0,75 kb— ~0,6 kb
0,5 kb ~0,5 kb

Hinh 2. Két qua kiém tra san phdm PCR nhan ban ving ITS va
doan rbcL cua khoai so Cu cang. M: thang DNA 1 kb plus; rbcL: doan
rbeL cta khoai so Cu cang; ITS: vung /TS cua khoai so Cu cang.

San pham PCR dugc tinh sach va giai trinh tw nucleotide.
Trinh tu nucleotide dwgc xur 1y, phan tich bing phin mém
DNAstar va BLAST trong NCBI, két qua da xac dinh dugc doan
DNA c¢6 kich thude 506 bp. St dung chuong trinh BLAST trong
NCBI dé so sanh tuong déng, két qua da xac dinh dugc doan
DNA phan [8p tr vung /TS cua khoai s¢ Cu cang huyén Thuén
Chau, tinh Son La thudc loai Colocasia esculenta (hinh 3).

Max Total Query E  Per
Score Score Cover value |dent

olocasta esculenta voucher 1806 smal subunt ibosomal RNA gene paral sequence,in 726 726 79% 0.0 $9,26% MHS56629 1
Colocasia esculenta culfvar Talgs liar smal subunit ibosomal RNA gene paralsequence 717 717 81% 00 96,06% MK3612501

Description Accassion

Hinh 3. Két qua BLAST vung ITS cua khoai so Cu cang.

Cu Cang
IIII

KF863710(;CG1- Ill|IIIII|IIIIIIII||IIIIIIIIlIIlIIIIIIIIIIIIIIIIIII

| GGTGTGAATTGCAGAATCCCGTGAACCATCGAATCTTTGAACGCAAGC
GGTGTGAATTGCAGAATCCCGTGAACCATCGAATCTTTGAACGCAAGC

CucCang GCCCGAGGCCACTAGGCTGAGGGCACGCCTGCCTGGGCGTCACGCATCGCGTCGCTCCCC
FLCEELTLEELEL LR L L L L LR LT EEE LT EETLT ]

KF863710 GCCCGAGGCCAC TAGGCTGAGGGCACGCCTGCCTGGGCGTCACGCATCGCGTCGCTCCCC

Cu Cang CGACTCCCCCCAGACGGCACCGTCCGTGAGGGGGGCGAGGGATGCGGAGATTGGCCCACC

FULEELLLEELE L EEE L LR L L L L LR LT ETL T
KF863710 CGACTCCCCCCAGACGGCACCGTCCGTGAGGGGGGCGAGGGATGCGGAGATTGGCCCACC

Cucang GTGCACGCGCGCGGCGGGCTGAAGAGCTCGGCCCCTCCCGCCGGGCGAGCACGGCGAGTG

PLEEELEEE e e e e e e e e ereenrrnt
KF863710 GTGCACGCGCGCGGCGGGCTGAAGAGCTCGGCCCCTCCCGCCGGGCGAGCACGGCGAGTG

Cu Cang GTGGAATAACACTCATCGTCGCCGTGGCACACGCCCGCGCGCGAGGACGGACTGACCACG

TLLEELLELEE L LR L L LELLELLELE L LLE L LEE L LL LT EEL LT

KF863710 GTGGAATAACACTCATCGTCGCCGTGGCACACGCCCGCGCGCGAGGACGGACTGACCACG

CucCang AAGAGAACCCAGTCCGGAGAGAGGAACGGCCCACCGAGGCAGCTCTCCGAC

esszzzo WLLLLLLLLLLLEEELEELLEL LU LEE L L LELEEEETLEET ]
AAGAGAACCCAGTCCGGAGAGAGGAACGGCCCACCGAGGCAGCTCTCCGAC

Hinh 4. Két qua BLAST trinh tw nucleotide viing ITS cua khoai so

Cu cang va ma KF863710.
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Khi so sanh trinh ty ving /7S cta khoai s¢ Cu cang voi
trinh ty ving /7S cua loai Colocasia esculenta var. antiquorum
ma R. Prasad va cs (2015) [15] da dang ky trén ngan hang gen
quéc té voi ma KF863710 c6 do twong ddng 99,72%. Colocasia
esculenta var. antiquorum 1a dang c6 nhiéu di thao thudc nhom
mon so nhat hién nay [14]. Hai trinh tw nay ¢6 1 vi tri sai khac
nhau & vi tri nucleotide sb 8, khoai so Cu cang la nucleotide T
con ma KF863710 la nucleide G (hinh 4).

3.3. Dic diém trinh tw nucleotide dogn gen rbcL

Két qua khuéch dai doan gen rbel tt DNA cua khoai so
Cu cang bang PCR v6i cap mdi rbeL-F/rbeL-R ¢6 kich thude
udc tinh khoang 0,6 kb (hinh 2). Str dung chuong trinh BLAST
trong NCBI da xac dinh duogc trinh ty doan DNA trong doan
trinh tu rbcL cua khoai so Cu cang thudc loai Colocasia
esculenta (hinh 5).

Max Total Query E Per.

Accession
Score Score Cover value Ident

Description

Colocasia esculenta ribulose-1,5-bisphosphate largesu 1162 1162 100% 0,0 100,00% MH270468.1

100,00% JN105690.1

Colocasia esculenta isolate RR chloroplast, complete genome 1162 1162 100% 00

Colocasia esculenta isolate GP chloroplast, complete genome 1162 1162 100% 0,0 100,00% JN1056891

Hinh 5. Két qua BLAST doan gen rbcL cta khoai so Cu cang.

San phém PCR dugc tinh sach va giai trinh ty nucleotide,
két qua thu dugc doan DNA c¢6 kich thudc 630 bp voi trinh tu cu
thé duoc trinh bay ¢ hinh 6. Két qua BLAST trinh tw doan gen
rbeL cta khoai so Cu cang voi trinh tu doan gen rbcl cua loai
Colocasia esculenta da dang ky trén NCBI voi ma MH270468
c6 do tuong dong 100% (hinh 6). Két qua nay lan nita khing
dinh khoai so Cu cang thudc loai Colocasia esculenta.
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Hinh 6. Két qua BLAST trinh tw nucleotide doan gen rbcL cua
khoai so Cu cang va ma MH270468.

4. Két luan

Khoai so Cu cang thugc nhém mon so, co phién 14 hinh
trimg thudn, gbc phién 16m sau hinh tim, mau xanh dén mép
1a. Rbn 14 khong dinh hinh, mau xanh nhat duc, doc c6 mau
xanh & phéan trén mét dat, phan doc giap cti ¢6 mau tring. Cu cai co
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hinh dang d3c trung hoi hinh banh xe nhung c¢6 gbe nhon. Rudt cu
phan trung tdm c6 mau trang, so cu mau vang nhat.

Vung /TS va doan gen rbcl phan 13p tir khoai so Cu cang
¢6 kich thudc 1an luot 1a 506 va 630 bp. Str dung BLAST trong
NCBI dé so sanh tuong déng, két qua da xac dinh duoc doan
DNA phan lap tu vung /7S, doan gen rbcL cia khoai so Cu
cang thudc loai Colocasia esculenta. Vung ITS cua khoai s
Cu cang ¢ d twong dong 99,27% véi Colocasia esculenta
var. antiquorum (trinh ty ¢6 ma KF863710). Hai trinh ty nay
¢6 1 vi trf sai khac nhau & nucleotide s6 8, khoai so Cu cang la
nucleotide T con ma KF863710 1a nucleide G.
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