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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 KM140 cassava varieties were studied
for establishing a non-transgenic genome editing system using ribonucleoprotein Cas9 system. FEC production in
BK, KM94 and KM 140 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 KM140 (1.09 x 10" protoplasts/g FW and 1.06 x 10" 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 10% 3 x 10° and 5 x 10° (per ml) and 3 x 10° protoplasts/ml was most effective.
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NGHIEN CUU PA DANG NGUON GEN BI PO
O MIEN BAC VIET NAM BANG CHI THI SSR

Tran Thi Hué Huong', Hoang Thi Hué’,
Lé Thi Thu Trang’, Dam Thi Thu Ha? La Tudn Nghia’

TOM TAT
Nghién ciiu da sti dung chi thi SSR dé danh gid da dang di truyén ngu6n gen bi do dugc thu thap ¢ cdc tinh mién
Béc Viét Nam. Két qua nghién ctiu st dung 48 chi thi SSR d€ phan tich da dang di truyén cta 132 mau giong bi do
cho thdy: $6 alen thu dugc tai méi loctt dao dong tii 2 - 6 alen, téng s6 alen trén tat ca cdc locit 1a 126, trung binh
la 2,63 alen/locut. Mic do tuong déng dao dong tit 0,64 dén 0,92 va hé s6 PIC dao dong tii 0,16 - 0,65 va trung
binh 12 0,42. Pa xdc dinh dugc 10 chi thi gom: CMTp127, CMTm232, CMTm120, CMTp182, CMTp193, CMTm252,

'Vién Khoa hoc noéng nghiép Viét Nam; * Trung tam Tai nguyén thuc vat
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CMTp248, CMTm107, CMTp233, CMTm259 cho nhin dang dic triing déi véi 10 mau giong gom: SDK3826 (bi do),
SDK3639 (bi méan), SDK3825 (lang qua), SDK9294 (Qua deng), SDK 6552 (bi do) , SPK6741(bi t&), SDK7560 (cam
qua), SDK 15108 (qua hanh), SPK15129 (mo luéng), SDK 19327 (bi td). Két qua nghién ctiu nay la co s& thong tin,
di liéu, nguon vat liéu quy phuc vu cho cong tac bao ton va khai thic phét trién nguén gen bi do.

T khoa: Bi do, da dang di truyén, chi thi SSR

1. DAT VAN PE

Bi do hay con goi la bi ngo, bi rg, thuoc chi
Cucurbita, ho bau bi (Cucurbitaceae), 13 mét trong
nhiéu loai rau quan trong trén thi trudng, mang lai
gid tri kinh t€ cao cho ngudi nong din & Viét Nam
(Lé Tudn Phong va ctv. 2011; Nguyén Thi Tam Phuc
va ctv., 2017). Bi do la cay trong c6 hiéu qua sin
xudt cao bagi ¢6 thé st dung dugc cac bo phan caa
ching nhu: than, 14, hoa va qua lam thuc phdm va
nguyen liéu cho cdc nganh céng nghiép banh keo,
ép ddu... (Nguyén Thi Tam Phuc va ctv,, 2017). Qua
bi d6 giau vitamin A, C, chit dam, chit béo, dudong,
ham lugng chit kho cao... va cho nang lugng cao véi
85170 kJ/100 g; phuong thiic st dung bi d6 lam thuc
phdm ciing rit phong phu vé niu nuéng va ché bién.

Nghién ctiu vé bi do trén thé gisi da dugc tién
hanh tit lau va chu yéu tap trung vao danh gia dic
diém hinh thdi va mdt s6 hoat chit dinh dudng co lgi
cho stic khoe con ngudi nhu beta carotene, vitamin,
duong... Tai Viét Nam, mac du bi d6 da duoc trong,
bdo ton va sti dung lau doi nhung cac nghién ctiu vé
chang con rat han ché, phin 16n tap trung vao viéc
ddnh gid hinh thdi, tuyén chon theo phuong phap
truyén thong. Céc nghién ctiu méi chi tip trung vao
danh gia so bg, budc dau vé dic diém hinh thai, nong
sinh hoc. Vai tién bd cta cong nghé sinh hoc giup
phan tich, xdc dinh dugc méi quan hé di truyén cuia
cic gibng cung tap doan, hiéu biét sau sic vé vi tri,
vai tro cua gen qui dinh tinh trang néng hoc; trong
do ung dung chi thi phan ti: RAPD, SSR, RFLP ...
(Deck-Walters et al., 2002, Paris et al., 2003, Gong
et al., 2008, Junxin Wu et al., 2011, Vinu et al., 2013,
Baranek et al., 2015, Kong ef al., 2015, Dos Santos
et al, 2016, Muralidhara et al., 2016, Kazminska
etal., 2017, Wang et al., 2020) 1a bién phép hiiu hiéu
trong phan tich da dang di truyén nguén gen néi
chung va nguén gen bi d6 ndi riéng gitp cho cong
tdc bdo tén, khai thac, sti dung nguén gen hiéu qua
hon. Vi vdy, ching t6i tién hanh “Nghién ciu da
dang di truyén ngudn gen bi do biang chi thj SSR”
dé gép phan vao cong téc bdo tén, st dung hiéu qua
nguoén gen bi dé & nudc ta.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

Vat liéu giéng dugc st dung trong nghién ctiu
danh gid da dang di truyén gém 132 mau giéng bi
do dia phuong.

48 cap moi SSR dugc lya chon tif co s& dii liéu vé
nghién ctiu hé gen cay bi d6 da duogc stt dung dé danh
gid da dang di truyén tap doan bi dé nghién ctiu.
2.2. Phuong phap nghién ciiu

- Tach chiét ADN cta cic miu giong bi do dua
theo phuang phap ctia Doyle Doyle (1987).

- Phan tng PCR dugc tién hanh trén may Veriti
96 well Thermal cycler. Dién di va phat hién san
phdm PCR trén gel polyacrylamide 8% va méy soi
UV Transilluminator.

- Phan tich da dang di truyén, xac dinh chi s6 PIC
(Polymorphism Information Content) ctia ting chi
thi SSR, miic d¢ tuong déng di truyén, xay dung so
do hinh ciy dugc dugc tinh toan st dung theo cong
thiic cia Mohammadi (2003) va bang phan mém
NTSYSpc2.1.

2.3. Thoi gian va dia diém nghién ciiu

- Thoi gian nghién ctiu: Nghién ctu duge tién
hanh nam 2017 va 2018.

- Dia di€ém nghién ctu: Bd mén Pa dang sinh
hoc Nong nghiép, Trung tim Tai nguyén thuc vit,
Vién Khoa hoc Néng nghiép Viét Nam.

111 KET QUA VA THAO LUAN
3.1. Két qua tach chiét ADN ctia cac mau giéng bi dé
Tach chiét ADN la budc déu tién kha quan trong
trong moi nghién ciiu & mic d6 ADN, Néu c6 ADN
dam bdo do tinh sach, khong dut gay va cho néng
do tach chiét cao 1a diéu kién tét va dam bao thanh
cong cho cac budc tiép theo. Bi d6 1a déi tugng kho
hon déi véi viéc tich chiét ADN so véi céc cay trong
phé bién khdc Dua trén phuong phdp ctia Doyle
va Doyle (1987), trong nghién ciiu nay ching toi
da tdch chiét ADN cua 132 mau giéng bi dé. Sau
khi tach chiét, cic mau ADN dugc dién di va kiém
tra d¢ tinh sach, nguyén ven va néng do trén gel
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agarose 1% va mdy do quang pho nanodrop & budc
song OD260/0D280. Két qua dién di cho thay ADN
téng s6 thu duge déu nguyén ven, do tinh sach nim
trong khodng tii 1,8 dén 2,0 va c6 nong do dat tu
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150 - 320 ng/pl (Hinh 1). Vi két qua tach chi€t nhu
viy, ADN thu nhan dugc hoan toan dép dng yéu cau
cho phan ting PCR tiép theo.
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Hinh 1. Hinh anh dién di ADN tong s6 cila cac mau giong bi do

3.2. Két qua nhan dang ADN bi d6 bing chi thi SSR

Sau khi tach chiét ADN tdng s6, chung toi da
tién hanh thuc hién phan ting PCR st dung 48 chi
thi SSR d6i 132 méu giéng bi do. Két qua phan tich
vai 48 chi thi (locut) SSR cho thdy san pham PCR
(Hinh 3) thu dugc 1a cac bang ADN (alen) c6 kich
thuéc trong khodng 70-239bp. Tai mdi locut, kich
thudc cac alen thu dugc déi véi cdc mau giong
nghién cdu tit 70 bp (d6i véi chi thi CMTp107)

CMTp176

200bp

150bp

—— L e

100bp -

cho dén 239 bp (déi vai chi thi CMTm261). Tong
s6 alen dugc phat hién tai 48 locut la 126 alen;
s6 alen tai moi locat ti 2 alen (déi vai chi thi
CMTm49, CMTp133.v.v.) dén 6 alen (doi véi chi
thi CMTpl76), trung binh dat 2,63 alen/locut.
Co 14 chi thi (CMTp138, CMTm183, CMTmC67,
CMTm131.v.v.) cho 3 alen, ¢6 3 chi thi (CMTp182,
CMTp193, CMTm252) cho 4 alen, cé 2 chi thi
(CMTm232, CMTm120) cho 5 alen (Bang 1).

g —

Hinh 2. Hinh anh nhan dang kiéu gen ctia mot s6 mau giéng bi do
(sti dung chi thi CMTp176)

Trong s6 48 chi thi st dung trong nghién cuau
¢6 10 chi thi la: CMTp127, CMTm232, CMTm120,
CMTpl82, CMTpl193, CMTm252, CMTp248,
CMTm107, CMTp233, CMTm259 cho nhan dang
dic trung d6i v6i 10 mau giong bi do gém: SDK3826
(bi dd), SPK3639 (bi mén), SPK3825 (lang qua),
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SPK9294 (Qua deng), SPK 6552 (bi do), SDK6741
(bi t&), SPK7560 (cim qua), SPK15108 (qua hanh),
SPK15129 (mo ludng) va SBK 19327 (bi td). Cac
alen dic trung sé gitp nhén dang, phét hién, dinh
danh cic miu trong tap doan giong (Bang 1).
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TT Locut SSR
1 CMTm49
2 CMTpl33
3 CMTm158
4 CMTpl25
5  CMTpl27
6 CMTpl07
7  CMTp69
8 CMTpl138
9  CMTm232
10 | CMTm221
11  CMTm183
12 CMTpl58
13 CMTm259
14 CMTpl76
15 CMTp33
16 CMTmé65
17  CMTmC67
18 CMTmI120
19 CMTml26
20 CMTmC34
21  CMTmi31
22 CMTml44
| 23 CMTm206
‘ 24 CMTmC14
25 CMTpl182
26  CMTpl31
| 27 CMTpl74
L 28 CMTp210
29  CMTp201
30 CMTpl93
31  CMTp247
- 32 CMTp46
33 CMTp233
L 34 CMTp236
35  CMTp24l
36 CMTp248
| 37 CMTml70
| 38 CMTm130
| 39 CMTpl75
40 CMTmi72
41 CMTp63
42  CMTm107
‘ 43  CMTp201
44 CMTm224
45 CMTm252
46 CMTm261
| 47 CMTm48
} 48  CMTm84
Trung binh ciia toan
| bo 56 alen
. Tongso

Bing 1. Thong tin vé da dang di truyén tai cac locut SSR ctia nguén gen bi do
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3.3. Panh gi4 da dang di truyén cac mau giong bi do

Két qua phan tich da dang di truyén 132 mau
giéng bi d6 sti dung 48 cdp moi SSR bang phan mém
NTSYS 2.1 cho thdy hé s6 tuong dong di truyén
gifia cdc mau giéng bi dé nghién clu dao dong ti
0,64 dén 0,92. Tai muc tuong dong di truyén 0,64
(Hinh 3), 2 mau giéng bi d6 SPK15093 va SPK15105
nim phén tich thanh mét nhém so véi cac mau
giéng con lai. Bén canh d6, 130 mau giéng con lai
phan thanh 2 nhém tai mtc tuong déng di truyén
0,66 cu thé nhu sau:

Nhém I: Gdm 6 miu gidng la SDK6564 (Tau
héo), SPK9630 (Bi do dang 2), SPK 15084 (Nhum
nghim), SDK15082 (Mc vc), SPK7955 (Bi dé qua
tron), SDK15123 (Tau da), c6 hé so tuong dong di
truyén tii 0,71 dén 0, 86.

Nhém II: Gém 124 méu giéng, trong d6 mau
giong SDK 19292 (Ning qua) nim phan tdch vdi
cdc miu gidng con lai tai mic tuong dong 0,68. Tai
phén nhanh IIA, v6i muic tuong dong 0,7, cac mau
giéng phin tach thanh 2 phin nhdnh nhé gom: phan
nhanh IIA-1 v6i 7 mau giéng va phan nhianh IIA-2
v6i 116 mau giong. Chi ¢6 cdp mau giong SDK6549
(bi d6) va dang 2 SPK6551 (Nhung nghim) thu thap
tai Dién Bién va cip mau giong SPK 15113 (Nong
tau ding) va SDK15115 (Mac 1) thu thép tai Son
La ¢6 quan hé gin nhau nhdt v6i mic tuong dong
di truyén khodng 92%. Pay la co s& dé phan loai,
xidc dinh cac nhém uu thé lai, nhin dang cac mau
giéng phuc vu cdng tac bao ton, khai thac va chon
tao giong bi do ¢ Viét Nam.
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Hinh 3. Méi quan hé di truyén ctia cic méu giéng bi d6 dugc phén tich bang chi thi SSR
Ghi chii: S0 trén cdc mau giong dugc ldy s6 ciia md s6 Ngdn hang gen.

Hé s6 PIC thu dugc tai 48 locut SSR nghién ctiu
dao dong tu 0,16 (d6i voi chi thi CMTp158) dén
0,65 (d6i vai chi thi CMTm252), trung binh 1a 0,42.
Két qua nay dat cao hon nghién ctiu vé da dang di
truyén bi do ctia Q. Kong va cong tdc vién (2014) vdi

38

hé s6 PIC trung binh dat 0,36. Nhu vay, phan nhom
dya vao khoang céch di truyén & trén cho thdy, cic
miu giéng bi do co miic do da dang di truyén ctia
céc giong rat khac nhau.
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IV. KET LUAN VA DE NGHI

4.1. Két luan

Nghién ctiu danh gid da dang di truyén cta
132 mau giong bi do st dung 48 chi thj SSR cho théy:

T6ng 6 alen thu dugc tai méi locut dao dong ti
2-6, tong s6 alen trén tit ca cac locut la 126, trung
binh dat 2,63 alen/locut. Cac mau giéng bi dd nghién
cliu ¢6 mic d6 tuong dong di truyén dao dong tit
0,64 dén 0,92 va hé s6 PIC dao dong tii 0,16 - 0,65
va trung binh la 0,42.

Co 10 chi thi gobm: CMTpl27, CMTm232,
CMTmI120, CMTp182, CMTpl193, CMTm252,
CMTp248, CMTm107, CMTp233, CMTm259 cho
nhan dang dac trung déi véi 10 mau giéng gom:
SDK3826 (Bi do), SPK3639 (Bi man), SDK3825
(Lang qua), SDK9294 (Qua deng), SDK 6552 (Bi do),
SDK6741(Bi té), SBPK7560 (Cam qua), SbK 15108
(Qua hanh), SDK15129 (Mo ludng), SDK 19327
(Bito).

4.2. Dé nghi

St dung 10 locut phat hién cdc alen dic trung
lam chi thi xdc dinh cac giéng bi d6 phuc vu cong tac
bao ton va chon tao gidng bi do.
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Analysis of genetic diversity of pumpkin accessions
collected in the North of Vietnam
Tran Thi Hue Huong, Hoang Thi Hue,
Le Thi Thu Trang, Dam Thi Thu Ha, La Tuan Nghia
Abstract

This study used SSR markers to evaluate genetic diversity of pumpkin resources that were collected in Northern
provinces of Vietnam. The results of the study using 48 SSR markers to analyze genetic diversity of 132 pumpkin
accessions indicated that: The number of alleles (DNA band) determined at each locus ranging from 2-6 alleles,
a total of 126 alleles detected in 132 pumpkin accessions in which averaging 2.63 alleles/locus. Genetic similarity
ranged from 0.64 to 0.92, PIC coefficient ranged from 0.16 - 0.65 and average was 0.42. 10 SSR markers have been
identified including: CMTp127, CMTm232, CMTm120, CMTp182, CMTp193, CMTm252, CMTp248, CMTm107,
CMTp233, CMTm259 which could be used to identify 10 pumpkin accessions having registered number of genebank
including: SPK 3826 (Bi do), SDK 3639 (Bi man), SDK 3825 (Lang qua), SDK9294 (Qua deng), SPK 6552 (Bi do),
SPK6741 (Bi t¢), SPK7560 (Cam qua), SDK 15108 (Qua hanh), SDK15129 (Mo luéng), SDK 19327 (Bi to) based on
unique alleles.

Keywords: Pumpkin, genetic diversity, SSR marker
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HE PHIEN MA GIONG LUA TRA LONG 2
DUGI TAC PONG CUA MAN GIAI POAN CAY CON
Huynh Ky', Vin Quéc Giang', Nguyén Van Manh',
Tréan In D', Nguyén Thanh Tam?, Chung Truong Quéc Khang',
Nguyén Chéau Thanh Tung', Nguyén Loc Hién'

TOM TAT

Trong nghién ctiu ndy gidng Tra Long 2 dai dién cho kifu gen chong chiu va Nép Mé dai di¢n cho ki€u gen man
cam stress man. Thi nghiém dugc thuc hién & giai doan 14 ngay sau ndy mam, cay ma dugc xit ly mudi NaCl & nong
d% 100 mM trong 12 gid, mau sau khi xi ly stress min dugc thu thap, ly trich RNA va giai trinh tu hé gen biéu hi¢n
bing hé théng Illumina Hiseq 2500. Két qué phan tich hé gen bi€u hién chuyén bi¢t cho giong Tra Long 2 (1732 gen)
¢6 s6 lugng gen biéu hién nhiéu hon giong Nép Ma (432 gen). Khi so sanh gitia 2 hé gen biéu hién, giéng chéng chiu
min thé hién & co ché gidm kha nang quang hgp (GO: 0015979) va giam su tién téng hop cdc chit sinh hoa hay nang
lugng (GO: 0006091). Trong d6 sy biéu hién cia gen OsTPP1 cho thdy phan ting som cta giong lta Tra Long 2 khi
¢6 sy hién dién ctia mdn. Két qua nay budc dau da chon ra dugc cdc gen lién quan dén phén dng stress mdn va c6
thé dung tiép cho nghién ciu chuyén sau hon.

Tii khéa: Cay laa, giéng ltia Tra Long 2, hé phién md, chiu mén

1. DAT VAN BE xam nhap mén d6 nén da gay nén hién tugng stress

Hién nay, san xuit nong nghiép ving Péng bing phi sinh hoc (VNDMA, 2020). Co rit nhiéu béo cdo
séng Ciiu Long (PBSCL) dang bi tac dong nghiém  cho rang stress mdn da tac dong rat 16n dén sdn xuat
trong do xaim nhip man. Do d¢6 viéc tim ra hé gen ~ nong nghiép nhu gidm ning sudt cdy tréng, trong
biéu hién gitp cho cay lia chéng chiu man dai dién ~ d6 cdy lua la chiu anh hudng manh nhét (Majeed
cho viing Péng bing song Cliu Long la rit cdp thiét.  and Muhammad, 2019; Zhu, et al., 2019) vi stress
Thyc vay, v6i tac dong cta bién déi khi hdu da gay ~ man da tic dong dén su sinh trudng va phat trién
nén hién tugng xam nhap min su vao dat lién, dic  cla cay con (Hussain, et al., 2017; Munns and Tester,
biét1a viing P6éng bing séng Ctiu Long vachinh visy  2008). Nhu vay, dé chong chiu lai stress, cay lda cin

! Khoa Nong nghiép, Truong Dai hoc Can Tho
2Vién Nghién ctiu Phat trién Dong bing séng Cliu Long, Truong Dai hoc Can Tho
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