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Abstract

Study was conducted in 2020 to evaluate the promising rambutan sexual hybrids of 4 rambutan varieties from 7 - 9
years old (planted in 2011, 2012 and 2013): Java, ‘Nhan, ‘Dona and Vo Vang. Experiment was arranged in a one-
way continuous method, each combination was planted on the same row with a planting distance of 3 x 3 m. Four
promising hybrids coded RN61-2011, RJ20-2012, RJ35-2012 and V]J17-2013 characterized by healthy growth, less
infection with pests and diseases, moderate fruit weight (average 27.70 - 30.70 g/fruit), long antennae (13.6 - 15.0
mm), thick fruit skin (2.08 - 3.00 mm), high percentage of crispy fruit pulp (51.32 - 53.40%), sweet taste, high brix
degree (20.50 - 21.20%). Among the evaluated hybrids, RJ20-2012 has some quite different characteristics compared
to the existing varieties in Vietnam such as yellow rind, pink and green fruit beard. The rest 3 hybrids RN61-2011,
RJ35-2012 and V]J17-2013 were also accessed to be good in 2019.
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NGHIEN CUU NHOM GEN QUY DINH PROTEIN VAN CHUYEN DUONG SUCROSE
'O CAY DIEM MACH (Chenopodium quinoa)
BANG CONG CU TIN SINH HQC DU LIEU LON
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TOM TAT
Diém mach (Chenopodium quinoa) la mot trong nhiing doi tugng cay trong co gia tri kinh té cao va dugc
trong trot phd bién trén thé gidi. Tuy nhién, nhiing hiéu biét vé co ché thich nghi ctia ciy diém mach van con
han ché do thong tin di truyén ctia loai méi chi dugc ghi nh4n gén day. Trong nghién ctiu nay, ho protein van
chuyén duong sucrose, SWEET (Sugar Will Eventually be Exported Transporter), da dugc tim hiéu & cay diém
mach théng qua cac cong cu phén tich tin sinh hoc di liéu l6n. Két qua da xac dinh dugc 29 gen CgSWEET
trong hé gen ctia diém mach. Trong d6, phan 16n ho gen CqSWEET déu chitia ndm hodc sdu exon, tuong tu nhu
ho SWEET & cac loai thuc vat khac. Banh gid di liéu biéu hién cho thdy cac gen CgSWEET c6 biéu hién da dang
tai bo phén chinh trong cdy. Dang chu y, CgSWEET09 va 20 c6 biéu hién dic thu tai hoa va qua. Két qua ctia
nghién ctiu nay da cung cdp nhiing dan liéu khoa hoc cho viéc tim hiéu vé vai tro ctia ho CgSWEET lién quan
dén tinh chong chiu bat lgi & cay diém mach.
T khoa: Cay diém mach (Chenopodium quinoa), di liéu 16n, SWEET, tin sinh hoc
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I. PAT VAN PE

bap tng da yéu t6 ngoai canh bat 1gi (stress phi
sinh hoc va stress sinh hoc) 1a mét trong nhiing
muc tiéu cta cdc nha chon tao giong hién nay. Rat
nhiéu bdo cao da ghi nhan phan ting cta céy trong
khi chiu tdc dong cua yéu t6 bét lgi thong qua co
ché tich lay dudng sucrose tai vi tri t6n thuong
(Chandran, 2015). Qua trinh vin chuyén dudng
sucrose dién ra trong thuc vat dén nay da dugc
biét dén véi vai tro cia nhom SWEET (Sugar Will
Eventually be Exported Transporter) (Chen, 2014).
Vi vay, nghién ctiu vé nhém SWEET c6 thé cung
cdp nhiing co sd khoa hoc quan trong phuc vu cho
cong tac chon tao giong cay trong chdéng chiu da
yéu t6 bat loi.

Dén nay, cac nghién ctiu vé ho SWEET luo6n thu
hat dugce su quan tam trén toan thé gidi. Cu thé, ho
SWEET da dugc tim hiéu trén mot s6 doi tugng cay
trong quan trong, nhu lda gao (Oryza sativa) (Yuan
and Wang, 2013), d4u tuong (Glycine max) (Patil
et al., 2015) san (Manihot esculenta) (Chu Dic Ha
va ctv., 2018a), dau ga (Cicer arietinum) (Chu Dtic
Ha va ctv., 2018b) va lta my (Triticum aestivum)
(Gautam et al., 2019). Tuy nhién, chua cé nghién
ctiu dugc ghi nhin vé nhém protein nay trén cay
diém mach (Chenopodium quinoa), mot trong
nhiing doi tugng cay trong mang lai gia tri kinh
té cao, cd tiém ning phat trién ¢ Viét Nam va méi
dugc giai ma thong tin di truyén gin day (Jarvis et
al., 2017).

Nghién ctiu nay dugc thuc hién nham mo ta
nhiing dic tinh co ban cia nhém SWEET & céay
diém mach. Cac thanh vién cia nhém SWEET da
dugc xac dinh va cha giai trén di liéu di truyén cta
cay diém mach. Ddc diém céu trac gen, trat ty sap
x€p exon/intron cuia cac gen SWEET da dugc phan
tich. Cu6i cung, muc do biéu hién cta cic gen tai
mot s6 co quan/bd phan trén cdy diém mach da
dugc khai thac bang cong cu phén tich di liéu 16n.

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

Hé gen, hé protein, hé phién ma tham chiéu
cua giong diém mach C. quinoa Willd. (accession
P1614886) ghi nhan trong nghién ctiu gin day
(Jarvis et al., 2017) dugc khai théc trén co s dii liéu

Phytozome (https://phytozome-next.jgi.doe.gov/)
va NCBI (https://www.ncbinlm.nih.gov/).

Di liéu vé nhom OsSWEET & lua gao (Yuan
and Wang, 2013), GmSWEET & déu tuong (Patil
et al., 2015), MeSWEET & san (Chu Dtc Ha va
ctv., 2018a), CaSWEET & dau ga (Chu buc Ha va
ctv., 2018b) va TaSSWEET 6 lua my (Gautam et al.,
2019) dugc thu thap lam d6i ching d€ tim kiém
CqSWEET & diém mach.

2.2. Phuong phap nghién ctiu

- Phuong phap xac dinh nhém SWEET trong dit
liéu ctia diém mach: Trinh tu ctia OsSWEET (Yuan
and Wang, 2013), GmSWEET (Patil et al., 2015),
MeSWEET (Chu Dtic Ha va ctv.,2018a), CaSWEET
(Chu btic Hava ctv., 2018b) va TaSWEET (Gautam
et al., 2019) dugc lya chon d€ sang loc trén hé
protein ctia diém mach (BioProject: PRINA394242)
(Jarvis et al., 2017) bing céng cu BlastP nham tim
kiém tat ca cac protein tuong dong. Cac protein
tng vién dugc kiém tra sy c6 mat ctia vung bao thu
PF03083 dic trung cho SWEET & thuc vat (Chen,
2014) bang Pfam (https://pfam.xfam.org/).

- Phuong phap dinh danh va chu gidai nhém
SWEET trong hé tham chiéu ctia diém mach: Cac
trinh ty protein ting vién dugc truy van trén giao
dién NCBI d¢€ ra soat thong tin chu giai theo mé ta
trong nghién ctiu trudc day (Chu buc Ha va ctv,,
2018a). Trong d6, mot s6 thong tin vé ma dinh
danh, ma ARN, ma protein, ma gen, vi tri locus gen
va trinh ty doan ma hdéa dugc khai thac cho céc
phén tich tiép theo.

- Phuong phap phan tich cau tric gen SWEET &
diém mach: Trinh tu doan ma héa cta gen SWEET
6 diém mach dugc phan tich trén cong cu GSDS
(http://gsds.gao-lab.org/index.php) dé dua ra ciu
trac gen (trdt tu exon/intron). Cac budc tién hanh
dugc thuc hién theo mo6 ta trong nghién ctiu trudc
day (Chu btic Ha va ctv., 2018b).

- Phuong phap xay dungso d6 hinh ciy cia nhom
SWEET & diém mach: Trinh ty clia cac protein
SWEET & diém mach dugc can trinh tu tuong dong
va thiét 13p so d6 hinh céy bang phan mém MEGA
(Kumar et al., 2016). Trong do6, phuong phap can
trinh ty dugc thuc hién theo thuat toan Neighbor-
Joining véi gid tri bootstrap 1.000, tuong tu nhu
trong nghién ctiu gan day (Gautam et al., 2019).

- Phuong phdp khai thic di liéu biéu hién
ctia gen SWEET & diém mach: Di liéu RNA-
Seq cuia hai gi6ng diém mach hoa trang va hoa
vang (GSE139174) dugc khai thac tit GEO NCBI
(https://www.ncbinlm.nih.gov/geo/). Trong do,
muic do biéu hién ctia gen SWEET tai m6 hoa va qua
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dugc phan tich theo gia tri FPKM (fragments per
kilobase of exon model per million reads mapped)
bang thuét toin GEOMEAN va m6 hinh héa bing
ngon ngti R (Liao et al., 2019).
2.3. Thoi gian va dia diém nghién ctiu

Nghién ctiu nay dugc thuc hién tii thang 2 nam
2020 dén thang 4 nam 2021. Céc phan tich dugc xt
ly tai Dai hoc Su pham Ha Noi 2, Dai hoc Su pham
Ha Noi, Hoc vién Nong nghiép Viét Nam, Pai hoc
Thuy lgi va Dai hoc Cong nghé.

IIL. KET QUA VA THAO LUAN

3.1. Xac dinh va dinh danh nhém gen CqSWEET
trong hé gen ctia diém mach

Déxac dinh nhdm SWEET trén dii liéu cta diém
mach, cong cu BlastP va Pfam da dugc st dung
nham tim kiém t4t ca cdc protein ting vién trong hé
protein ctia diém mach c6 vung bao tht PF03083,
ddc trung cho SWEET 6 thuc vat (Chen, 2014). Két
qua da xac dinh dugc tdng s6 29 protein SWEET
(Bang 1). Theo d6, cac protein van chuyén duong
sucrose da tim thay dugc dat tén tit CQSWEETO1 -
CqSWEET29 véi tiéu chi, ‘Cq’ viét tat cho tén khoa
hoc ctia loai (C. quinoa), SWEET” dai dién cho ho
protein van chuyén dudng sucrose (Chen, 2014),
s6 thd tu dugc sdp x€p dua vao vi tri locus gen
(Bang 1). Thong tin chud gidi, gom ma dinh danh,
ma ARN, ma protein, ma gen va vi tri locus ctia gen
CqgSWEET dugc mo ta tai bang 1.

Bang 1. Thong tin vé€ ho protein vin chuyén sucrose CQSWEET & diém mach

TT CqSWEET Ma dinh danh Ma ARN Ma protein Ma gen Vi tri locus
1 CqSWEETO1 AUR62028877-RA XM 021867347.1 XP_021723039.1 110690498 LOC110690498
2 CqSWEET02 AUR62021497-RA XM 021867966.1 XP_021723658.1 110691029 LOC110691029
3 CqSWEETO03 AUR62013947-RA XM 021871240.1 XP_021726932.1 110694081 LOC110694081
4 CqSWEET04 AURG62019341-RA XM_021873337.1 XP_021729029.1 110696068 LOC110696068
5 CqSWEETO05 AUR62034634-RA XM 0218752351 XP_021730927.1 110697836 LOC110697836
6 CqSWEET06 AURG62008229-RA XM_021878451.1 XP_021734143.1 110700868 LOC110700868
7 CqSWEETO07 AURG62034815-RA XM_021881736.1 XP_021737428.1 110703936 LOC110703936
8 CqSWEETO08 AURG62034816-RA XM_021881739.1 XP_021737431.1 110703940 LOC110703940
9 CqSWEET09 AURG62022713-RA XM_021884431.1 XP_021740123.1 110706483 LOC110706483
10 CqSWEET10 AUR62032012-RA XM 021885509.1 XP_021741201.1 110707497 LOC110707497
11 CqSWEETI11 AUR62005221-RA XM_021886898.1 XP_021742590.1 110708701 LOC110708701
12 CqSWEET12 AUR62005295-RA XM 021886992.1 XP_021742684.1 110708776 LOC110708776
13 CqSWEET13 AUR62036636-RA XM _021888271.1 XP_021743963.1 110710007 LOC110710007
14 CqSWEET14 AURG62005678-RA XM 021889978.1 XP_021745670.1 110711565 LOC110711565
15 CqSWEET15 AUR62004237-RA XM 021892737.1 XP_021748429.1 110714244 LOC110714244
16 CqSWEET16 AUR62014003-RA XM _021892738.1 XP_021748430.1 110714245 LOC110714245
17 CqSWEET17 AUR62013611-RA XM _021900536.1 XP_021756228.1 110721400 LOC110721400
18 CqSWEET18 AUR62019880-RA XM _021901835.1 XP_021757527.1 110722571 LOC110722571
19 CqSWEET19 AUR62019881-RA XM_021902021.1 XP_021757713.1 110722735 LOC110722735
20 CqSWEET20 AUR62013480-RA XM_021905254.1 XP_021760946.1 110725786 LOC110725786
21 CqSWEET21 AUR62006148-RA XM_021908920.1 XP_021764612.1 110729202 LOC110729202
22 CqSWEET22 AUR62022657-RA XM_021911499.1 XP_021767191.1 110731629 LOC110731629
23 CqSWEET23 AUR62007017-RA XM_021912179.1 XP_021767871.1 110732264 LOC110732264
24 CqSWEET24 AUR62018089-RA XM_021915140.1 XP_021770832.1 110735017 LOC110735017
25 CqSWEET25 AUR62000659-RA XM _021917059.1 XP_021772751.1 110736758 LOC110736758
26 CqSWEET26 AUR62000743-RA XM _021917150.1 XP_021772842.1 110736832 LOC110736832
27 CqSWEET27 AUR62019664-RA XM 021918223.1 XP_021773915.1 110737873 LOC110737873
28 CqSWEET28 AUR62029550-RA XM _021920122.1 XP_021775814.1 110739666 LOC110739666
29 CqSWEET29 AUR62029552-RA XM _021920123.1 XP_021775815.1 110739667 LOC110739667
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Trudc do, ho SWEET ciing da dugc ghi nhan
trén rat nhiéu déi tugng cay trong khac nhau. Trén
mot s6 cay mot 14 mam, s6 lugng thanh vién cta
ho SWEET dao dong tu 16 (& loai Phalaenopsis
equestris) dén 108 (& lua my) (Gautam et al., 2019)
(Hinh 1). Trong khi do, trén mot s6 loai céy hai la
mam, ho SWEET c¢6 s6 lugng thanh vién tuong
doi da dang, ti it, nhu & Camellia sinensis (13),
Litchi chinensis (16), Cucumis sativus (17) va Pyrus

bretschneideri (18), trung binh, nhu & sian (28) (Chu
Dtc Ha va ctv., 2018a), Brassica oleracea (30) va B.
rapa (32), dén nhiéu, nhu & dau tuong (52) (Patil et
al., 2015), Gossypium hirsutum (55) va B. napus (68)
(Hinh 1). Cackét qua nay cho thay ho SWEET & cac
loai thuc vat rat da dang, véi s6 lugng thanh vién
phong pht, khong phu thudc vao loai va hé gen cua
loai. D€ di sdu hon niia, ciu truc gen CqSWEET da
duoc tim hiéu va déi chiéu vdi cac loai khac.
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Hinh 1. S6 lugng gen SWEET & céc loai thuc vat

3.2. Phan tich cdu tric dic trung ciia nhém gen
CqSWEET cua cay diém mach

Dé tim hiéu vé cdu tric ctia cac gen CqSWEET,
s0 lugng exon/intron da dugc phan tich dya trén sy
ho trg cia GSDS. Két qua cho thdy ho gen CSWEET
6 cau truc tuong doi da dang vé kich thudc va trat
tu exon/intron (Hinh 2). Cu thé, s6 lugng exon cua
ho CqSWEET dao dong tti mot (CqSWEET02) dén

chin (CgSWEET27) (Hinh 2). Pang chu y, phan l6n
cac gen CqSWEET déu c6 nam (8/29 gen) hodc sau
exon (12/29 gen) (Hinh 2). Két qua nay ciing dugc
ghi nhin 6 ho SWEET & cac loai thuc véat khac, nhu
lta gao (Yuan and Wang, 2013), dau tuong (Patil et
al., 2015) san (Chu btic Ha va ctv., 2018a), d4u ga
(Chu btic Ha va ctv., 2018b) va lta my (Gautam et
al., 2019). C6 thé thdy rang, gen SWEET & cac loai
thuc vat nhin chung déu chiia nam hodc sau exon.
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Hinh 2. Trat tu exon/intron ctia ho gen CgSWEET & cay diém mach
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Bén canh dd, méi quan hé gitia caic CQSWEET
cing dugc thiét lap dua vao so do6 hinh cay
Neighbor-Joining trén MEGA (Kumar et al., 2016).
Két qua cho thay ho CqSWEET dugc chia lam hai
nhém [6n, gdbm bén phan nhém phu (Hinh 2).
biéu nay hoan toan tuong dong véi nhiing nghién
ctiu trudc day khi cac tac gia déu ghi nhan sy phan
nhém tuong tu clia ho SWEET 6 cac loai thuc vét
khéc, nhu déu tuong (Patil et al., 2015), sian (Chu
DbucHava ctv., 2018a), dau ga (Chu buc Hava ctv,,
2018b) va lua my (Gautam et al., 2019). Trong do,
cac protein CQSWEET xép cuing trong mdt nhanh
c6 sy tuong dong cao vé cdu trac (kich thude va
s0 lugng exon) ctia gen ma hoa (Hinh 2). Su tuong
dong vé cdu tric ctia mot s6 gen CqSWEET da dit
ra gia thuyét vé chiic ning clia cic gen nay trong
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qua trinh ti€n hoéa ctia cay diém mach.

3.3. Panh gia dii liéu cia nhém gen CqSWEET
cua ciy diém mach

D€ tim hiéu muc d¢ phién ma cta ho gen
CqSWEET tai cac mo, dii liéu biéu hién tai hoa va
qua cta hai giéng diém mach hoa trang va hoa vang
da dugc khai thiac tt GEO NCBI. Két qua phan
tich hé phién ma véi dung lugng ~95,37 Gb da cho
thay ho gen CqSWEET c6 biéu hién rat da dang va
ddc thu tai hoa va qua (Hinh 3). Cu thé, bay gen,
CqSWEETO01, 02, 06, 11, 12, 21 va 26, c6 biéu hién
yéu hodc dudi ngudng phat hién tai ca hai mo, trong
khi mtic d¢ phién ma ctia sau gen, CqSWEET04, 10,
14, 17, 18 va 27 c6 xu hudng bi€u hién manh & hoa
va/hodc qua (Hinh 3).
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CqSWEET25
c SWEET24
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Hinh 3. Mtic d6 biéu hién ctia ho gen CgSWEET trén cay diém mach

bang chu y, mot s6 gen CqSWEET cé biéu
hién r4t manh va dic thu tai hoa va/hodc qua &
ca hai giong quinoa (Hinh 3). Trong d6, ndm gen,
CqSWEETO08, 19, 22, 28 va 29 c6 biéu hién dic thu
tai hoa, ching t6 nhom gen nay c6 thé tham gia
vao cac qua trinh sinh ly xdy ra ddc trung tai hoa
(Hinh 3). bdc biét, CgSWEET09 va 20, dugc tang
cuong bi€u hién & ca hoa va qua trong hai giong
quinoa, chiing toé hai gen nay c6 thé déng vai tro
quan trong & hoa va qua. Tém lai, viéc khai thac di
liéu biéu hién bang cdng cu tin sinh hoc dii liéu 16n

22

da cung cép nhiing gia thuyét khoa hoc quan trong
nham dinh huéng cho nghién cttu chtic ning gen
CqSWEET & cay diém mach.

IV.KET LUAN VA PE NGHI

4.1. Két luan

Tong s6 29 thanh vién ctia ho CqSWEET da
dugc xdc dinh va chu giai trén déi tugng cay diém
mach. Déi chiéu véi nghién ctiu trudce day cho thay
ho SWEET & cac loai thuc vat c6 s6 lugng thanh
vién da dang va khong phu thudc vao loai.
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Ho gen CqSWEET c6 cdu truc tuong doi da dang
vé kich thudc. Pa s6 cac gen CqSWEET déu chua
ndm (8/29 gen) hoac sau exon (12/29 gen), tuong
tu nhu & cac loai thuc vat khac. So d6 hinh cay cho
thdy ho CqSWEET dugc chia lam hai nhém, gom
bén phan nhém chinh.

Ho gen CgSWEET c6 mic d biéu hién tuong
do6i da dang tai mau hoa va qua trong diéu kién
thuong. Trong d6, CqSWEET09 va 20 dugc ghi
nhan 1a hai gen c6 biéu hién dic thu tai hoa va qua.

4.2. Dé nghi

Nghién ctiu nay sé dugc tiép tuc nhim phéan
tich ddc tinh co ban cta protein CQSWEET va hién
tugng lap gen xdy ra trong ho CqSWEET, tu dé
c6 thé cung cdp nhiing dan liéu ddng tin cdy cho
nghién ctiu chiic ndng gen bang thuc nghiém.
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Study on the sucrose transporter gene family in quinoa (Chenopodium quinoa)
by the big data analytic computational approaches

Pham Phuong Thu, Tran Thi Phuong Lien, Ta Hong Linh,

Chu Duc Ha, Nguyen Thi Ngoc Anh, Bui Thi Thu Huong, Nguyen Van Loc,
Le Thi Ngoc Quynh, Nguyen Song Thao, Tran Thi Thanh Huyen

Abstract

Quinoa (Chenopodium quinoa) is regarded as one of the highly-valued crops that are cultivated widely in the world.
However, the mechanism of the adaptation in the quinoa plant has been still lacking, even the genetic information
of this species was recently published. In this study, the sucrose transporter, namely ‘SWEET’ (Sugar Will Eventually
be Exported Transporter), has been identified in the quinoa genome by the big data computational analysis. As
a result, a total of 29 CqSWEET genes has been reported in the quinoa genome. Among them, the majority of
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CqSWEET genes contain five or six exons, as confirmed in other plant species. Our expression analysis indicated that
the CgSWEET genes had differentially expressed in the major organs. Interestingly, CqSWEET09 and 20 have been
noted to exclusively express in both flowers and fruits. Taken together, our study could provide a solid foundation for
further investigation of the function of the CgSWEET genes related to the mechanism of stress response in quinoa.
Keywords: Chenopodium quinoa, big data, SWEET, bioinformatics
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ANH HUGNG CUA MOT SO YEU TO MOI TRUGNG DEN KHA NANG NHAN
NHANH CHOI CAY HOANG TINH HOA PO (Polygonatum kingianum)
Nguyén Thi Xuyén', Pinh Truong Son? Phan Thdy Hién',
Dbinh Thanh Giang', Nguyén Thi Huong', Vit Hoai Sam"
TOM TAT
Bai bédo trinh bay két qua nghién ctiu vé€ anh hudng ctia mot s6 yéu t6 mdi trudng dén kha ning nhan nhanh
chdi cady Hoang tinh hoa d6 - 1a vi thuéc quy dugc st dung phé bién trong Y hoc ¢6 truyén phuong Dong.
Nghién ctiu da xac dinh dugc anh huong ctia cac chit diéu hoa sinh trudng, ndong dé duong sucrose, adenin
bd sung vao mdi trudng nudi cdy d€ dat hiéu qua cao trong giai doan nhén nhanh chéi. Két qua nghién ciu da
cho thay, moéi truong MS (1962) + 1,0 mg/L Kin + 0,2 mg/L a-NAA + 40g/L duong sucrose + 5 mg/L adenine
la moi trudng thich hgp nhét d€ nhan nhanh cho6i Hoang tinh hoa do in vitro. Ty 1é tao cum choi dat 100% véi

6,2 cho6i/mau, cum chéi 16n va sinh truéng tét sau 6 tudn nudi cdy.

T khoa: Hoang tinh hoa dd, chit diéu hoa sinh trudng, kinetin, sucrose, adenin

I. PAT VAN PE

Hoang tinh hoa doé (Polygonatum kingianum
Coll.et Hemsl), 1a loai cay thudc quy dugc st dung
phd bién trong Y hoc ¢6 truyén véi tén goi “Thuc
hoang”, thu¢c dang cay than thao séng lau nim,
c6 phén b6 ty nhién & Myanmar, Thai Lan, Trung
Quéc. O Viét Nam, Hoang tinh hoa dé dugc phat
hién & moét s6 tinh mién nui, noi c6 d6 cao 1.300 -
1.600 m so v6i muc nude bién. Do mdi trudng séng
bi thu hep va bi khai thac lién tuc trong nhi€éu nam
nén Hoang tinh hoa doé da dugc dua vao Sach do
Viét Nam nam 2007 (B6 Khoa hoc va Cong nghé,
2007). Gan day, nhiéu tdc dung chiia bénh ti than
ré Hoang tinh hoa d6 dugc phat hién, dic biét la tac
dung ngén chan sy phat trién cta bénh tiéu dudng
(Lu et al., 2016; Yan et al., 2017). Nhiéu san pham
thao dugc c6 ngudn goc hoang tinh hoa do ra doi
da thuc day nhu cdu dugc liéu va phat trién dién
tich trong trot. Cac bién phap nhén giong ti hat va

ti hom (than ré) to ra kém hiéu qua, do cay dau
qua thap, kha nang ndy mam ctia hat kém, tii 1 hom
(3 - 4 d6t) clia cay trén 5 ndm tudi chi thu dugc
mdt cdy méi. Ung dung ki thuat nhan giéng in vitro
déi v6i Hoang tinh hoa do dugc xem la giai phap
t6i vu dé€ san xudt dugc nhiéu cy gidng trong thoi
gian ngin. Mot s6 két qua nghién ctiu nhén gidng
in vitro cay Hoang tinh hoa doé da dugc cong bo,
tuy nhién cac két qua dat dugc méi chi la choi dang
chéi so cdp (La Viét Hong va ctv., 2017), hay hé s6
nhan con thap, hiéu qua chua cao (Yang et al., 2016;
Hoang Lé Thu Ha, 2017). V&i muc dich nang cao hé
s6 nhan chdi in vitro cdy Hoang tinh hoa do, chiing
toi da thuc hién: “Nghién ctiu anh hudng ctia mot
sO yéu t6 mdi trudng nudi cdy dén kha nang nhan
nhanh chéi in vitro cdy Hoang tinh hoa d6” nham
xac dinh dugc moi truong thich hgp cho giai doan
nhan nhanh chdi gép phan néng cao hiéu qua cua
quy trinh nhén giong in vitro loai cay nay.

'Vién Dugc liéu, > Hoc vién Nong nghiép Viét Nam
* Téac gia chinh
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