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TOM TAT

Ngé nép (Zea mays subsp. ceratina (Kuelshov) Zhuk) 1a mot trong céc hat ngii cbc phd bién tai Viét Nam,

dic biét quan trong ddi v6i nhitng ngudi dan sinh séng viing nui cao, thudng bi han han va diéu kién canh tac
dét déc. Anthocyanin dugc coi 1a mot déu hién stress do han gdy ra va la mot phan trong co ché han ché tac
dong cua stress. Sy biéu hién ciia cac gen chu truc, hay cac enzyme, tham gia vao cac phdn Gng sinh tbng hop
anthocyanin ¢ cdc bo phén cdy ngd rét can sy 6 mit cac nhén t phién ma thudc ho Myb, Myc (hay bHLH) va
WD40. Cac gen thugc ho Myb diéu hoa sinh tdng hop anthocyanin & ngd dd dugc nghién ciru nhidu gdm céc
gen CI (Colored Aleurone 1), PI (Purple), Pl (Purple leaf). Trong khi cac gen thudc ho Myc (hay bHLH) dugc
nghién ctru gdm B, R, Sn va Le (Leaf color). Locus B (hay bl) gdm céc alen B- I, B- Peru, B-Bolivia. Cic
protein nay hoat hda cac gen cAu trac CHS, CHI, F3H, DFR, ANS, Bz, trong d6 ba gen CHS, DFR va F3H
dugc coi 1a gen chia khoa ciia qué trinh sinh tdng hop anthocyanin. Bai bao nay phan tich trinh tw doan gen B
hoat hoa sinh tdng hop anthocyanin. Da tach dong va xéac dinh dwoc trinh tu doan gen B tir gibng NH va BS1.
Trinh ty doan gen B gdm 801 nucleotide ma héa cho 267 amino acid. Protein suy din ciia doan gen B ¢6 9 vi
tri amino acid thay d6i giita hai giéng NH va BS1 so véi trinh ty gen b1 trén GenBank. Trinh ty nucleotide cta
gen B 6 hai gidng thu duoc c6 su twong ddng cao vai trinh tu gen b1, BI va B- Peru (98,8%, 99,1% va 98,8%).

Tir khéa: Anthocyanin, gen B, kha néing chiu han, Myc, ngé nép dia phirong

MG PAU

O Viét Nam, ngb 1a cay lwong thuc quan trong
thr hai sau ltia cia nong dan vung trung du va mién
nui phia Bic, va la cdy luong thyc chinh cua ddng
bao cac dan toc thiéu sb ¢ cac ving nii cao (Nién
giam thong ké, 2013). Trong nhimg ndm gin day,
hudng san Xuét ngo 6 nude ta la ting cuorng dién tich
ngo lai nang suét cao, cac gidng ngd nép dia phlrcmg
cho nang suét thap it dugc quan tdm phat trién, nhidu
gidng ngd quy hiém bi mét dan mic du chat luong
hat cao, kha nang chiu han tot va phu hop véi diéu
kién canh tac dit doc ctia timg ving & mién nui. Vi
vdy, viéc nghién clru va chon tao cic glong ngo co
kha nang chju han la viéc lam rat can thiét, 86p phan
bao ton ngudn gen va tao vt liéu cho lai gidng.

Anthocyanin 1 chat mau thién nhién dugc st
dung an toan trong cong nghiép ché bién thyc phim
va dugc phim. Anthocyanin dugc tim thdy trong
khong bao ciia té bao biéu bi, mé mach din véi mau

do, do tia, tim va xanh dam (David et al., 2006,
Gould et al, 2006; Hooijmaijers et al, 2007).
Anthocyanin dugc coi la mot dau hién stress va la
mot phan trong co ché han ché tac dong cua stress
han gay ra. Chtrc nang nay la do anthocyanin c6 kha
ning chuyén hoa ROS (Reactive oxygen species)
gdp 4 1dn so voi vitamin E, C, va lam v6 hiéu hoa
hau hét cac ROS va cac gdc nitrogen quan trong
(Winkel-Shirley, 2002).

Su biéu hién cua céc gen cAu tric ma hoa céc
enzyme tham gia vao chudi phan tng sinh tong hop
anthocyanin & cdy ngd rt cdn suy co mit cia cac
nhén t§ phién mé thuoc ho Myeloblastosis (Myb),
basic helix-loop-helix (bHLH) hay Myc va WD40
(Gould et al., 2008). Gidi thyc vat c6 khoang hon
100 gen Myb, va Myc (Springob, 2003). Cac gen
thugc ho Myb diéu hoa sinh tong hop anthocyanin
& ngd da dugc nghién ciru nhiéu gém cac gen CI
(Colored Aleurone 1), PI (Purple), P/ (Purple leaf).
Trong khi cac gen thudc ho Myc (hay bHLH) duogc
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nghién ctru gém B (Booster), R (Red color), Sn
(Scutellar node) va Lc (Leaf color). Cac trinh tu
gen nay trong mot ho kha tuwong ddng véi nhau
(Radicella ef al., 2005). Gen B nam trén NST s6 2
(2S), gen R nam trén NST s6 10 (10L), gen Lc va
Sn cung nam trén NST sb 10 (cach locus R ~
2¢M). Locus B (hay bl) gém cac alen B- I, B-
Peru, B-Bolivia. Tly thudc vio timg gidng ngd ma
¢6 thé c6 mot hodc ca bdn gen nay (Szankowski et
al.). Cac protein trong ho nay ciing dugc tim thiy
trong Arabidopsis thaliana (AtTT8), Oryza sativa
(OsRa-c) (Castellarin et al.,). Cac protein nay hoat
hoa cac gen cu trac CHS, CHI, F3H, DFR, ANS,
Bz, trong d6 ba gen CHS, DFR va F3H duogc coi la
gen chia khoa cua qua trinh sinh tong hop
anthocyanin.

Su gia tang ham lugng anthocyanin da dugc ghi
nhan théng qua su biéu hién vuot ngudng cua gen
mi hoa cac nhén t§ phién ma B & ngd (Selma et al.,
2008). Bai bao nay phan tich trinh tuy doan gen B
hoat hoa sinh tong hop anthocyanin.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit liéu va héa chat nghién ciru

Chung t6i sir dung 2 gidng ngd nép dia
phuong do Vién Nghién ctru ngd Pan Phuong- Ha
Noi cung cap.

Vector pBT va ching vi khuan Escherichia coli
DH50 do phong Cong nghé t& bao thyc vat, Vién
Cong nghé sinh hoc- Vién Han lam Khoa hoc va
Cong nghé Viét Nam cung cap.

Céc hoa chét Kit Trizol, Kit tong hop cDNA,
Master mix PCR, T4 ligase, T4 ligase buffer... duoc
mua tir hang Invitrogen, Fermatas, Merck.

Phuong phap nghién ciu

Tach chiét va tinh sach RNA tong s6 tir than cay
ngd non bi han duoc thuc hién theo huéng dan cta
Kit Trizol. Tong hop cDNA theo huéng dan cua Kit
Fermatas. Thiét k& mdi bang phdn mém DNAstar
trén co so trinh tyr gen b7 cua ngd da cong b trén
ngan hang gen (NCBI) v6i méd s6 NM- 001112236.
Céc cap mdi duge tdng hop tai hing Invitrogen co
trinh tu: BF1: 5’-
AGCCGCGAGGAGCATCAACTG- 3°, BRI1: 5’-
TAGCGGCTGCACGTCCATTTCCTC- 3°. Doan
gen B can nhan c6 kich thuéc 801bp. Chu trinh nhiét
cho phan g PCR dugc tién hanh theo chuong trinh
94°C: 3 min 30s; (94°C: 30s; 58°C: 50s; 72°C: 1 min

98

Pham Thi Thanh Nhan et al.

20s) 1ap lai 30 chu ky; 72°C: 10 min; 4°C: .

Tach dong doan gen B dugc tién hanh bang cach
gan truc tiép san pham PCR vio vector pBT. Xéc
dinh trinh tw DNA theo phuong phap cua Sanger va
ddng tac gia (1977). St dung phin mém BioEdit,
Clustal W dé phan tich trinh ty nucleotide. Cac thi
nghiém dugc thyc hién tai phong Cong nghé té bao
thuyc vat, Vién Cong nghé sinh hoc, Vién Han 1am
Khoa hoc va Cong nghé Viét Nam.

KET QUA VA THAO LUAN

Két qué chon dong mang doan gen B tir 2 giéng
ngod nep dia phwong NH va BS1

Dé nghién ctru sau hon vé co s¢ phan tir ctia sinh
tong hop anthocyanin lién quan dén han, hai giéng
chiu han t6t (NH) va chiu han kém (BS1) duogc su
dung aé phan lap va tao dong doan gen B. RNA tong
s0 cua 2 giong ngd NH va BS1 dugc st dung lam
khuén cho phin tng RT- PCR véi cip moi
oligo(dT);s, BF1 va BR1 dé phat hién gen B. San
phé‘im PCR thu duoc rat dic hiéu, c¢6 kich thude
khoang 0,8 kb (Hinh 1A).

San phdm PCR cua hai giéng ngd NH va BS1
duoc gén truc tiép vao vector tach dong, bién nap
vao ching E. coli va ciy trén méi truong chon loc co
carbenicillin. P& kiém tra kich thude thuc té cua
doan cDNA xen vao, cac mau DNA plasmid thu
duogc duge xir Iy cét bang enzyme giéi han BamHIL.
Két qua dién di sau khi cit cho théy, doan DNA
dugc cit roi ra khoi vector tai td hop c¢o kich thudc
phan tir khoang 0,8 kb, twong tng véi kich thude ctua
doan ¢cDNA gen B cin tach dong. Nhu vdy, dong
plasmid tai tb hop cia mau NH va BS1 c6 mang san
phé‘im PCR da duogc chon loc (Hinh 1B).

Két qua xic dinh trinh ty nucleotide ciia doan
gen Lc ciia hai giong ngé nep NH va BS1

Trinh ty doan gen B cua hai giéng ngd nép BS1
va NH dugc tién hanh xic dinh theo phuong phap
Sanger trén may xac dinh trinh ty DNA ty dong. Dé
kiém tra két qua, phan mém sinh hoc Clustal W dugc
sir dung dé so sanh trinh ty gen nay vdi trinh ty gen
trén ngan hang gen qudc té. Két qua cho thay trinh ty
ma hoa trén cDNA cua gen B dai 1689 nucleotide va
mi hda cho 562 amino acid. Trinh tu doc dugc dai
801 bp 1a mot phan cua gen B, mid hoa cho 267
amino acid (Hinh 2). Doan peptide suy dién cua trinh
tu doc duoc thude vi tri tir 27 dén 267 cua phan tu
protein B hoan chinh. Poan nay thugc mot phén
viung MIR va vung c¢6 tinh acid cia ho bHLH.
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Hinh 1. San phadm RT- PCR cia doan gen B (A) va kiém tra plasmid tai t6 hop bang BamHI (B) cia giéng BS1 va NH. M:
marker 1kb; Pgsq: Plasmid clia dong mang gen B cla giong BS1; Py4: Plasmid clia dong mang gen B cda giong NH.
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So sanh trinh ty nucleotide ctia doan gen B & giébng NH va BS1.
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So sanh trinh tu ciia doan gen B ciia hai gidng
ngod neép NH va BS1

Trinh ty nucleotide ctia doan gen B ¢ hai gidng
BS1 va NH tuong ddng 98% véi trinh ty cDNA (ma
s6 NM_001112236 va KC 771884). Poan gen B
dugc xac dinh twong ddng véi trinh ty nucleotide
phia dau cua gen B hoan chinh.

Trinh ty doan gen B & hai gidng NH va BSI
khac nhau & 1 vi tri thay thé thudc cac nucleotide thir
678 (Hinh 2). Trinh tu cta giéng BS1 ¢6 12 vi tri sai
khac so véi trinh ty cDNA cua gen b7 (gen diéu hoa
sinh tong hop anthocyanin thudc ho bHLH, mi s6
trén GenBank NM_001112236). Trinh tu cia gidng

NH ¢6 13 vi tri sai khac so véi bl.

Phan tich trinh ty twong dong ciia doan gen B ciia
giong NH va BS1 vdi cdc gen trong ho bBHLH

Dua vao céc trinh ty nucleotide ctia gen B va cac
gen trong ho bHLH trong con dudng anthocyanin &
ngd va cac ddi tuong khac da cong b trén ngan hang
gen qudc t& (NCBI), két qua phan tich trinh tu tuong
ddng dugc trinh bay ¢ hinh 3.

Két qua phan tich trong bang va hinh cho thay,
trinh tu nucleotide ctia gen B & hai gidng thu dugc co
su twong ddng cao véi trinh ty gen b1, BI va B- Peru
trén GenBank (98,8%, 99,1% va 98,8%).

Maize b1.seq
Maize B-Peru.seq
Maize -B1.seq

{ BS1-B.seq
NH-B.seq

Maize Lc.seq

Maize SN.seq

Maize R-S.5eq
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~ Maize r2k1.seq
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Petunia x hybrida.seq
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Arabidopsis thaliana.seq

[_: Pennisetum glaucum pen20.seq
I Sorghum bicolor sor14.seq

Tripsacum australe.seq

Glycine max Tamba bHLH.seq
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Nicotiana tabacum.seq
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Hinh 3. So' db hinh cay mé ta méi quan hé di truyén gitva doan gen B cua hai gidng ngé NH va BS1 véi cac gen thudc

ho Bhih.

So sanh cau tric cia cac vung chirc nang

Su khac nhau vé trinh tw amino acid suy dién tir
doan gen B giita hai giéng NH va BS1 dugc trinh
bay ¢ hinh 4. Két qua cho thdy, ving MIR clia
protein B (thudc vi tri tir 1 dén 252) 1a noi twong tac
voi protein MYB dé tang toc do phién mi cua cac
gen cdu tric md hoa cho cic enzyme tham gia
chuyén hoa tong hop anthocyanin. Ving nay c6 9 vi
tri amino acid khac nhau gitta NH va BS1 so véi

trinh ty protein bl trén GenBank (vi tri 36, 93, 101,
171, 202, 223, 230, 234 va 281). Trong d6 cDNA
clia hai giéng khac nhau & mot vi tri nhung hoan
toan gidng nhau vé amino acid.

Vung c6 tinh acid (thudc vi tri tir 253- 410)
thuong 1a noi tuong tac véi protein WD40 va PAC1
didu hoa con duong anthocyanin. Ving niay c6 mot
vi tri amino acid khac nhau (V281 cua bl, A281 cua
NH va BS1).
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Gen B dugc biét dén véi vai tro kich hoat hai
gen cau triic 41, Bzl phién ma, xac dinh séc td trong
la, vd, va rau. Pay 1a mot thanh vién c6 sy tuong
ddng v6i gen twong tmg & Sorghum paralogs hon ba
gen con lai trong ho (Szankowski et al.,). Trong hat
ngd giéng, gen R va B co thé thay thé cho nhau trong
viéc hinh thanh mau noi nhii. Chudi amino acid suy
din cua hai gen nay tuong dong >91%, trong d6 sy
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sai khac chu yéu thudc ving 5’ ciia gen.

Nhu vay, su thay ddi vé mot s6 nucleotide va
amino acid cua protein nay c6 thé 1a nguyén nhan
lam tang ham luong anthocyanin va tinh chiu han
cho cdy ngd. Tuy nhién dé khang dinh diéu nay can
phai nghién ciru sdu hon vé cdu tric va sy biéu hién
cua protein trén.
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Hinh 4. So sanh trinh ty amino acid suy di&n ctia doan protein B & gibng NH va BS1.

KET LUAN

b3 tach dong va xac dinh trinh ty doan gen B tu
giong NH va BS1. Trinh tu doan gen B gom 801
nucleotide ma héa cho 267 amino acid.

Protein suy dién ctia doan gen B c6 9 vi tri
amino acid thay doi giita hai giong NH va BS1 so
véi trinh ty bl trén GenBank. Trinh tu nucleotide
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clia gen B 6 hai giéng thu dugc c6 sy trong ddng cao
véi trinh ty gen b1, Bl va B- Peru trén GenBank
(98,8%, 99,1% va 98,8%).

Loi cadm on: Nhom tac gia xin tran trong cam on su
hé tro va giip dé tir phong Thi nghiém trong diém
cong nghé gen va phong thi nghiém Céng nghé té
bao thuc vat, Vién Cong nghé sinh hoc, Vién Han
ldm Khoa hoc va Cong nghé Viét Nam.
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CLONING GENE FRAGMENT CONTAINING SEQUENCES OF B GENE ACTIVATES
ANTHOCYANIN BIOSYNTHESIS IN LOCAL STICKY CORN CULTIVARS (ZEA MAYS

SUBSP. CERATINA (KUELSHOV) ZHUK)

Pham Thi Thanh Nhan""™, Le Hoang Duc’, Nguyen Thi Thu Nga', Le Tran Binh®>*

'Thai Nguyen University

*Institute of Biotechnology, Vietnam Academy of Science and Technology

I University of Science and Technology of Hanoi

SUMMARY

Sticky corn (Zea mays subsp. ceratina (Kuelshov) Zhuk) is one of the widely grown plants in Vietnam,
especially in mountainous regions. The local cultivars play an important role for people living in regions with
water limitation and mountain slopes. Anthocyanin is considered a sign of the stress caused by drought. The
expression of the structural genes and enzymes involved in anthocyanin biosynthesis in parts of maize require
the presence of transcription factors belonging to MYB, Myc (or bHLH) and WD40. Genes of the MYB family
regulating anthocyanin biosynthesis have been studied including C/ (Colored Aleurone 1), P/ (Purple), P/
(Purple leaf). Similarly, genes of Myc family (or bHLH) have been studied including B, R, Sn and Lc¢ (Leaf
color). Locus B (or bl) consist of alleles B- I, B- Peru, B-Bolivia. These proteins activate structural genes CHS,
CHI, F3H, DFR, ANS, Bz, in which CHS, DFR and F3H are key genes of the anthocyanin biosynthesis. This
paper analyzed the sequence of a segment of B gene that activates anthocyanin biosynthesis. We have cloned
and determined the sequence of a part of genes B from NH and BS1 maize cultivars. The sequence consists of
801 nucleotides encoding 267 amino acids. The deduced protein of segments of gene B has 9 amino acid
position changes among NH, BS1 and 5/ gene on GenBank. The sequence of a segment of B gene in NH and
BS1 had high similarity with genes b1, BI and B- Peru (98.8%, 99.1% and 98.8%).

Keywords: Anthocyanin, drought tolerance, B gene, local sticky corn, Myc
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