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Tém tit : Trong nghién ciru nay, chung t6i tién hanh tao dong va phan tich trinh ty gen ma hoa
Flavonol synthase (FLS) tu 2 glong ché Trung Du xanh va tim. Gen FLS thu dugc co chleu dai
996 bp, ma hoa 331 ammo ac1d Két qua so sanh trinh nucleotide cho thiy gen FLS & giéng ché
Trung Du tim va xanh c6 tong s6 13 nucleotide sai khac so v&i trinh tyr FLS cong bd trén Genbank.
Su khéc biét trinh ty nucleotide dan dén sy bién d6i trinh tw amino acid & mot s motif chuc nang
quan trong cta FLS nhu motif dédc trung cho si€éu ho 20G-Fe(Il) oxygenase, motif PxxxIRxxx-
EQP & dau N quyét dinh dén hoat tinh ctia FLS, motif CPQ/RPXLAL (205—212) 1a vi tri bam ciia
2-oxoglutarate. Cac bién ddi vé trinh ty amino acid c¢6 anh huong dén hoat tinh ctia FLS nhu thé
nao can phai co nhitng nghién ctru sau hon. Gen FLS phén 1ap dugc 13 nguyén liéu phuc vu cho
nhitng nghién ciru tiép theo nhdm lam sang t6 chirc ning ciia enzyme nay.

Tu khoa: Cheé Trung Du, ché Trung Du xanh, che Trung Du tim, Flavonol, Flavonol synthase,

polyphenol.

1. Mé dau

Ché 12 mot trong nhitng dd ubng duoc tidu
thy rong rii nhat trén thé gidi khong chi boi
huong vi doc dao ctia no, ma con do nudc che rat
¢0 loi cho strc khoe. Uéng cheé chéng duoc lanh,
khéc phuc dugc sy mét moi cia co be"1p va hé
than kinh trung wong, kich thich vé dai ndo lam
cho tinh thdn minh min sang khoai, hung phén
trong nhitng thoi gian lao dong cang thang ca
v€ tri 6c va chén tay, ngan chén sy phat trién va
tién trién ctia bénh Alzheimer [1], lam giam kha
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nang hinh thanh séi than [2]. Nhiéu nha nghién
ctru cho rang, ché ciing 1a mot loai thude, mot
cdy cho khang sinh t6t ma khong doc ddi voi co
thé con nguoi, chita dugc mdt $6 bénh duodng
rudt nhu kiét li, tiéu chay, loi tiéu...[3]. Hon
nira, uéng ché con kich thich tiéu hod mg,
chbng béo phi [4]; chéng viém [5]; chdng sdu
rang, hoi miéng va ung thu vom hong [6];
phong ngura ung thu [7, 8]; phong ngira bénh
tang huyét ap [9]; tiéu duong [10] va ngin ngira
cholesteron tang cao [11]. Ngoai ra, ch¢ con cé
kha nang bao v¢ da khai tac hai cua tia cuc tim
[12]. Ch¢ cung dugc cho 1a uc che su xam
nhiém va sinh san cia HIV [13]. Hiu hét cac
déc tinh ¢6 loi cho strc khoe duoc liét ké & trén
dd dugc ching minh 1a do cic hop chat
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polyphenol co6 trong che. Den nay c6 hon 300
loai san phdm duogc san xuét tir bap ché bang
céc quy trinh ché bién khic nhau va duoc chia
thanh ba loai chinh d6 la: ch¢ xanh (khong 1én
men), ché Olong (1én men mot phin), va ché
den (len men hoan toan)...[14, 15]. Theo danh
gia cua Unal va dtg (2011), khoang 2,5 triéu tan
ché kho duogc san xuét mdi nam, trong do6 che
den chiém khoang 78%, ché xanh chiém 20%
va che Olong 2% [16]. Ngoai ra, d6 udng 13 san
phim chiét xuét truc tiép tir 14 ché twoi hién nay
dugc st dung rong rdi va mang lai gia kinh té
rat cao [17]. Hau hét cac dic tinh c6 loi cho stic
khoe dugc ligt ké ¢ trén da dugc ching minh la
do céac hop chét polyphenol cé trong ché.

Chat lwong san pham ché dugc dénh gia
chu yéu dya trén co sé nghién ctru thanh phan
hoa hoc cé trong ché. Nudc 1a thanh phan chu
yéu trong bap che, chiém 75-80%.. . [18]. Theo
thong ké cua Harbowy (1997), thanh phan hoa
hoc chinh trong chét ran chiét xuit tir ché 1a
polyphenol, chiém 30- 40% trong luong, Ham
lwong polyphenol quyét dinh dén mau sic, do
chat ciia nude che va gop phan tao huong vi cua
ché. C6 rat nhiéu cac hop chit polyphenol dugc
tim thay ¢ ché, tily vao loai san pham ché ma
thanh phan hoa hoc cua polyphenol khac nhau,
cac polyphenol phutc tap duoc tao ra trong qua
trinh san xuit tr sy trung hop cua céac
polyphenol don gian. O ché chtra ca polyphenol
don gian va phuc tap, trong do Flavonoid 1a
thanh phan polyphenol chu yéu, duoc tong hop
tr cac polyphenol don gian [15]. Céc flavonoid
dugc chung minh 1a cé nhiéu loi ich cho suc
khée con ngudi nhu chng oxi hoa, khang viém
va cac hoat tinh khang chat giy ung thu [19,
20]. Flavonoid c6 4 loai chinh: Flavonol,
catechin, anthocyanin va flavone. Trong do,
catechin va flavonol chiém ham lugng 16n &
che¢ xanh [15]. Flavonol c6 1gi cho mot s6 bénh
man tinh ¢ nguoi [21], ham lugng flavonol c6 &
ché xanh nhiéu hon so v&i ca chua va rugu
vang d6 [22]. Flavonol synthase (FLS) la
dioxygenase chuyén hoa cac dihyroflavonol
thanh flavonol, enzyme nay lan dau tién duoc
nghién ctru & mui ty, hoat tinh day du ciia FLS
can c6 su tuong tac véi 2-oxoglutarate va Fe

(I) [23]. Sau d6, cDNA FLS da dugc tdch dong
tir cdy thudc 14 canh (petnunia), ciy cam ngot
(Citrus unshiu) va cay cai (Arabidopsis
thailiana) [24-26]. Gen ma hoéa cho FLS tham
gia tong hop flavonols & ché dd dwgc nghién
ctru tao dong va biéu hién & E.coli [27]. Tuy
nhién, mbi lién quan giita su biéu hién cua gen
ndy v6i ham luong flavonol & ché van chua
dugc sang to.

Gidng ché Trung du gdm Trung du bup
xanh va Trung du blp tim (Trung du xanh va
Trung du tim), tu lau da dugc coi la khoi thuy
ctia ciy ché Viét Nam. Ché Trung du duoc biét
dén co vi thom, ngot hau, nhiéu ngudi ua
chudng. Mit khac, ché Trung du c6 kha nang
chéng chiu sau bénh ciing nhu chiu han, chiu
rét tot & vu dong, ché c6 gia tri kinh té cao; kha
ning sinh truong manh, d6 che phu 16n, ¢ thé
chéng x01 mon va rua tréi, bdo v¢ modi trudng
sinh thai. Tuy nhién, do duoc trong dd nhiéu
nam, nén ché Trung du dan bi thoai hoa, nang
suat va chat lugng thap [28, 29]. bi co nhiéu
cong trinh nghién ctru cai tao, bao ton va phat
trién giéng ché Trung du, dic biét 1a giéng ché
Trung du tim duogc cho 1a ché dic san, quy
hiém, c6 kha ning chita bénh rat cao [30-32].
Trong nghién ctru ndy, chung t6i nghién ctru tao
dong va phan tich trinh ty gen ma hoa FLS tu
hai giéng ché Trung Du xanh va tim ciia Viét
Nam lam co s& dé nghién ctru biéu hién va chirc
nang cua FLS dbi véi stre khoe con ngudi.

2. P6i twong va phwong phap

2.1. Péi twong

La tu glong che Trung Du xanh va tim c6
chat lugng tét trong tai Thai Nguyén duge TS.
Duong Trung Diing - Khoa Nong hoc - Truong
Pai hoc Nong lam Thai Nguyén chon loc va
cung cép.

2.2. Phuwong phap
Tdch chiét RNA tong so

RNA tong s6 duoc tach chiét tir hai mau la
che¢ theo theo quy trinh kit tich RNA thuc vat
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(GeneJET Plant RNA Purification) cua héng
Thermo Scientific. Mau RNA duogc kiém tra
bang phuong phap dién di trén gel agarose.

Téng hop cDNA

Dé chuan bi cho phan tmg RT-PCR, RNA
téng sb tinh sach dwgc dung lam khuon dé tong
hop ¢cDNA biang mdi Oligo(dT) va enzyme
Reverse Transcriptase theo (First-Strand cDNA
Synthesis Kit for Real — Time PCR) ctia hang
Affymetrix.

Khuéch dai gen md héa FLS

Cap moi duoc thiét ké dé khuéch dai gen
ma hoa FLS dua trén trinh ty gen da duoc dang
ky trén Genbank véi ma sé EF205150 va duoc
tong hop boi cong ty Integrated DNA
Technologies. Dé phuc vu cho nhitng nghién
cuu tlep theo, chiing t6i thiét ké thém cac doan
nhan biét cta cac enzyme gioi han BamHI vao
dau 5’ moi xuoi (Fa31: 5'-
GGATCCATGGAGGTAGAGAGAG-3") va
Xhol vao dau 5 modi nguoc (Ri;: 5'-
GGAGCTCTTGTGGAATCTTATTG-3".

Phan tmg PCR dugc thyc hién bing enzyme
Dream 7ag DNA Polymerase (Thermo scientific)
v6i chu trinh nhiét nhu sau: 95°C: 3 phat; (95°C: 1
phat; 55°C: 1 phat; 72°C: 1 phat) x 30 chu ky;
72°C: 10 phit; két thuc va giit ¢ 4°C.

Kb M CX CT
3,0 —

1,0 —

0,25 —

A

Tach dong gen

San pham khuéch dai gen mi hoa FLS tir k§
thuat PCR duogc tinh sach va ge"m vao vector
tach dong pJET1.2 (Thermo scientific), sau do
dugc bién nap vao ching E. coli DH5a va chon
loc trén moi truong LB c6 bd sung khang sinh
ampicillin v6i ndng d6 50 mg/ml. Plasmid tai tb
hop duoc kiém tra bang enzyme gidi han Bglll.

Xac dinh va phan tich trinh ty gen

Trinh ty nucleotide ctia gen FLS dugc xac
dinh trén may ABI PRISM® 3100 Avant
Genetic Anlalyzer (Applied Biosystems). Déi
Vol moi mau, trinh ty duogc doc voi moi xudi va
mdi ngugc. Két qua trinh ty gen dugc phan tich,
so sanh bang phan mém sinh hoc chuyén dung
(BLAST, Bioedit).

3. Két qua va thio luin
3.1. Tao dong gen FLS

Gen ma hég FLS duoc k}}uéch ’dai su dur~1g
khudn cDNA tong tir RNA tong s0 cua 2 mau
cheé Trung Du xanh va tim v6i c¢gp moi dya trén
trinh ty gen FLS da cong bo [27]. San pham cia

phan tmg PCR dugc dién di kiém tra, két qua
thu dugc thé hién trén hinh 1A.

Kb X M PC CT

3,0 —

1,0 —

0,25—

Hinh 1. Tach dong gen FLS.

Hinh anh dién di két qua PCR khuéch dai gen FLS (M: Marker DNA 1 kb (Thermo Scientific) CX va CT: san

pham PCR khuéch dai gen FLS twong g tir giéng Trung Du xanh va tim; B. Hinh anh dién di kiém tra sy c6

mat cua san pham PCR trong DNA plasmid (Marker 1kb, DC: vector pJET1.2, CX va CT: dong plasmid mang
san pham PCR twong tmg v6i gidng ché Trung Du xanh va tim dugc phén tich bang enzyme Bg/Il).
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Két qua & hinh 1A cho thiy, san phim PCR
& ca 2 mau nghién ciru thu duoc c6 kich thudc
khoang 1,0 kb, kich thuéc nay phu hop theo
tinh toan 1y thuyét va twong ty v6i nghién ciru
dd cong bd trude day [27]. Sau khi san phdm
PCR gen FLS ghép ndi vao vector tich dong
pJET1.2, plasmid tach chiét duoc cit kiém tra
bang enzyme gidi han. Két qua thé hién trén hinh
1B cho thdy, DNA plasmid bi cat thanh hai
doan: mot doan 16n céd kich thudc tuong Ung
voi kich thude vector pJET1.2 (~ 3,0 kb) va
mot doan nhé hon c6 kich thudce khoang 1,0 kb
tuong ng v6i san phdm PCR. Nhu vy, ching
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t6i da tach dong duoc san phdm PCR khuéch
dai gen FLS trong vector pJET1.2.

3.2. Xac dinh va phan tich trinh ty gen FLS

Tiép theo, chung t6i xac dinh trinh ty gen
FLS gin trong vector pJET 1.2, phan tich trinh
tu da khéng dinh duoc chic chin rﬁng doan
cDNA phan 1ap dugc la trinh ty ORF hoan
chinh ma hoa FLS. Trinh tu gen FLS co6 kich
thudc 996 bp, ma hoa 331 amino acid va ma két
thtic 1a TAA. Khi so sanh trinh tu gen FLS tir 2
mau nghién ctru véi trinh ty dd dang ky trén
GenBank (EF205150) chung t6i thiy c6 su sai
khac 13 vi tri nucleotide (Hinh 2).

FLS ATGGAGGTAGAGAGAGTGCAAGCCCTGTCCCATGTAACTCTCCATGAGCTCCCTG 60
M E V E R V Q A L S H V T L H E L P
0 ] 60
M E V E R V Q A L S H V T L H E L P
0 O 60
M E V E R V Q0 A L S H V T L H E L P
FLS TTTATCCGACCGGTECACGAGCAACCGGAGAACAGCAAGGCTATCGAAGGTGTCACCGTC 120
F I R P H E O P E N S K A I E v T V
0 S ] 120
I R P H E 0 P E N S K A I E v T V
0 120
F I R P V H E QO P E N S K A I E v T V
FLS CCACACGATGTGGTGGTCGATGCATTATCAAAGGCTTGT 180
P H D VvV vwwD A L S K A C
FLS CT el e 180
P H D V vVwD A L S K A C
FLS CX e e 180
P H D VvV vwwD A L S K A C
FLS AGTGAATGGGGATTTTTCCTCATCACGGATCACGGTGTCGAGCCCTCGTTGATCGGACGG 240
S E W F FL I T D H vV E P S L I R
0 S ] 240
S E W F FL I T D H v E P S L I R
0 S 240
S E W F FL I T D H vV E P S L I R
FLS CTAAAAGAGGTTGGGGAGGAGTTCTTTAAGCTCCCACAGGAGGAGAAAGAGAGCTATGCA 300
L K E V E EF FK L P O EK E S Y A
FLS CT et ettt ittt e e i i e e eeee e GAL i 300
L K E V E EF FK L P O E K E S Y A
0 S 0 N T 300
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L K E v 6 E EF FK L P O E EK E S Y A

FLS AATGATCCTTCAAGTGGGAGTTTTGAAGGGTATGGAACAAAGATGACTAAAAATTTTGAT 360
N D P S SG S F E G Y G T K M T K N F D

0 ) 360
N D P S SG S F E G Y G T K M T K N F D

. 360

FLS GAGARAAGTTGAGTGGATTGATTATTATTTTCACGTCATGCACCCTCCTAAGAAGCTCAAT 420
E K v E w I D Y Yrr H V M H P PK KL N

) 420
E K v E w I D Y Y H V M H P PK KL N

. 420

FLS CTTGACATGTGGCCTAAGAACCCTTCTTCATACAGGGGAGTGACAGAGGAATACAATGTG 480
L. b MW P KN P S SY R GV T E EY N V

) 480
L. b M W P K N P S SY R G V T E EY N V

. 480

FLS GAAAT AGAACAACCAACAAGTTATT TTCTCTCAGAGGGACTAGGTTTGGAT 540
E I R T T N K L L LS E G L G L D

FLS CT = .....{C. ... . i L AG. e e 540
E I R T T N K L L LS E G L G L D

. 540

FLS GGGAAGGTTTTGAATTCTTCTTTGGGTGGTGATGAAATTGAATTTGAAATGAAAATCAAC 600
G K v L N S SL G 6D E I E F E M K I N

! 600
- K v L N S SL G 66D E I E F E M K I N

. 600

FLS ATGTACCCACCATGCCCACAACC GCTCGCCCTCGGAGTTGAACCTCACACTGACATG 660
M Y P PC P Q P L A L G VvV E P H T D M

FLS CT el e e e e 660
M Y P PC P Q P L A L G V E P H T D M

) . 660

FLS TCTGCTCTCACTTTACTTGTCCCCAATGACGTTCCCGGTCTTCAAGTTTGGAAAGACGGT 720
S A L T L L f P N D V G L O V. W K D

FLS CT ... A G e . 720
S A L T L L P N D V G L O V. W K D

FLS CX i e e e e e e e e e A 720
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FLS AATTGGGTAGCTGTCAATTACTTGCCAAATGCACTCTTCGTCCATGTTGGTGATCAACTT 780
N W VvV A vV N Y L P N A F VvV H V D O L

FLS CT ittt ittt it i i eeeee Gl i e 780
N W V A V N Y L P N A F V H V D O L

FLS CX ittt it iii e dG e 780
N W VvV A VvV N Y L P N A F VvV H V D O L

FLS GAGGTACTAAGCAATGGTAAGTACAAGAGTGTTCTTCACAGGAGCTTGGTGAACAAAGAA 840
E VvV L S N K v K S VvV L H R L VvV N K E

FLS CT i i it i i it i it i i e b T 840
E v L S N K vy K s Vv L H R L VvV N K E

FLS CX i i i e e e e T 840
E Vv L S N K v K S VvV L H R L VvV N K E

FLS AGGACAAGAATGTCTTGGGCTGTGTTTGTCGTGCCTCCTCATGAAGCAGTGATTGGACCT 900
R T R M S W A V F V VP PH E A V I P

R ! 900
R T R M S W A V F V VP PH E A V I P

P 900
R T R M S W A V F V VP PH E A V I P

FLS CTTCCAGAGCTCATTGATGAGAAAAACCCAGCAAAATATTCAACCAAAACATATGCCGAG 960
L p £E L I D E K N P A K Y S T K T Y A E

FLS Gl ittt e e e e e e e e e e e e e e e 960
L p E L I D E K N P A K Y S T K T Y A E

P 960
L p E L I D E K N P A K Y S T K T Y A E

FLS TACCGTTATCGCAAATTCAATAAGATTCC
Yy R ¥ R K P N K I

FLS CT i i it i
Yy R ¥ R K P N K I

FLS CX ittt ittt it
Yy R ¥ R K F N K I

Hinh 2. Két qua phan tich trinh ty gen FLS phan lap tir mu ché Trung Du xanh va tim.

FLS: Trinh ty gen FLS tir ché dugc cong bd trén Genbank véi ma sé EF205150; FLS CT: trinh tuy gen FLS phan
1ap tir mau ché Trung Du tim; FLS CX: trinh tu gen FLS phan lap tir mau ché Trung Du xanh; Trinh tu
nucleotide thay d6i lam thay ddi trinh ty amino acid €2 ); Trinh tu nucleotide thay d6i khong lam thay déi trinh
ty amino acid (@)

Trong d6, gen FLS tir mau ché Trung Du
xanh ¢6 5 vi tri sai khac voi hé sb twong dong di
truyén 14 99,5%, mau ché trung Du tim ¢6 13 vi
tri sai khac véi hé sé tuong ddng di truyén la
98,7% so voi trinh ty cong bd. Gen FLS & 2
mau ché nghién ciru c¢6 sy sai khac & 10 vi tri
nucleotide, tuong déng 99%. Dac biét & vi tri
nucleotide 57, 756, 825 va 990, gen FLS & ca
hai mau ché nghién ctru twong ung 1a C, G, T

va A trong khi trinh tu gen FLS cong bd tuong
ung la A, C, CvaC.

Su sai khac trinh tu nucleotide ctia gen FLS
tir mau ché Trung Du tim véi trinh ty cong bd
dan dén su sai khac trinh ty amino acid & 8 vi
tri, voi hé sé tuong dong 1a 97,6%. Trong khi
do, trinh ty amino acid cua FLS ¢ ché Trung Du
xanh khéc véi trinh ty FLS cong b chi ¢ 1 vi




H.T.T. Yén va nnk. / Tap chi Khoa hoc PHOGHN: Khoa hoc Tw nhién va Céng nghé, Tdp 33, S6 4 (2017) 127-136

tri (19V—A) (Hinh 2 va 3), voi hé sé twong
ddng 12 99,7%. Amino acid ciia FLS ciia 2 mau
ché nghién citu c6 sy sai khac & 7 vi tri
(97,9%). Tir két qua so sanh, chiing t6i cho ring
trinh ty nucleotide va trinh ty amino acid suy
dién ctia FLS tir ché Trung Du tim va ché Trung
Du xanh c¢6 d¢ twong dong cao véi cac miu da
cong b trén Genbank. FLS 1a mot dioxygenase
va thudc si€u ho 20G-Fe(Il) oxygenase.
Enzyme nay thyc hién chitc ning chuyén hoa
dihydroflavonol tao flavonol thong qua domain
dac trung cho si€u ho 20G-Fe(Il) oxygenase
(hinh 3 phan nen xam), domain nay co cau tric
bao thi bao gdm 95 amino acid (tir vi tri
199—291) [23, 27]. O domain nay, miu ché
Trung Du xanh khong c6 su sai khac so voi
trinh ty cong bd, mau ché Trung Du tim ¢6 2 vi
tri amino acid sai khac so voi Trung Du xanh va
trinh tur dd coéng bd (209Q—E; 227M—L).
Domain la ving chiic nang quan trong cua FLS
nén sy sai khac nay c6 thé anh huong dén hoat
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dong cia enzyme. Hon nira, cac nghién ctu da
chting minh mot s motif quyét dinh dén chirc
nang cua FLS [33]. Motif PxxxIRxxx-EQP &
dau N (18—29, phan nén vang) quyet dinh dén
hoat tinh cua FLS, su thay dbi trinh tu
nucleotide & motif c¢6 thé lam mét hoat tinh cua
FLS. Két qua so sanh & mau nghién ctru véi
trinh ty cong bd chi ra su thay ddi 2 Vi tri amino
o motif nay (19/25V—A). Mit khac, FLS chi
¢6 hoat tinh chirc ning day du khi c6 mit cua
Fe (II) va 2-oxoglutarate. Motif CPQ/RPxLAL
(205—212) 1a vi tri bam cua 2-oxoglutarate cé
mot vi tri amnio acid sai khac ctia FLS mau ché
Trung Du tim véi cheé Trung Du xanh va trinh
tu cong bd (209Q—E), trong khi motif ma Fe
(Il) bam cac amino acid cé tinh bao thi cao
(217H, 219D va 273H) & cic mau ché phan
tich. Nhu vay, két qua nghién ctru ctia ching toi
dit ra mot vin d& moi can nghién ctru sau hon
vé cac SNPs trong gen FLS cta ché.

FLS MEVERVQALSHVTLHELPVKFIRPVHEQPENSKAIEGVTVPVISLSQPHDVVVDALSKAC 60
FLS CT ............c00ou.. A ..... e R............. 60
FLS CX ottt d Bt e e e e e e 60
N Mf
FLS SEWGFFLITDHGVEPSLIGRLKEVGEEFFKLPQEEKESYANDPSSGSFEGYGTKMTKNED 120
FLS CT ..t et e e e e e e K. e 120
FLS CX o it ittt e e e e e e e e e e e e e e e 120
FLS EKVEWIDYYFHVMHPPKKLNLDMWPKNPSSYRGVTEEYNVEIMRTTNKLFELLSEGLGLD 180
FLS CT .. e e e e e e e L...... L..... 180
0 0 180
2-oxogdutarate binding motif
FLS KVLNSSLGGDEIEFEMKINMYPPCPOPOLALCVEPHTDMSALTLLVPNDVPCLOVWKDE 240
FLS CT .......... ..o Eoo oo ... 105 000000060000 240
FLS CX .ot e e e e e e e 240
Fe(II) binding motif
FLS NWVAVNYLPNALEVHVCDQLEVLSNCKYKSVLHRSLVNKERTRMSWAVEVVPPHEAVIGP 300
FLS CT i i ittt e et et et e e e e e e e e e 300
FLS CX i ittt e e e e e e e e 300
Name: “20G-FeII Oxy”
20G-Fe (II) oxygenase superfamily

FLS LPELIDEKNPAKYSTKTYAEYRYRKENKIPQ 331

FLS CT .ottt ittt et e e e e e e e e e ia e 331

FLS CX ...ttt i, 331

Hinh 3. So sanh trinh tw amino acid suy dién ctia FLS da cong bd (EF205150) v6i FLS ché Trung Du xanh (FLS

CX) va che¢ Trung Du tim (FLS CT).
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4. Két luan

Trong nghién ctru nay, ching t6i da xac
dinh va phéan tich dugc trinh tu gen FLS tu 2
gidng ché Trung Du xanh va tim trdng tai Thai
Nguyén. Trinh ty amino acid suy dién cta tir
cac gidng ché nghién ciru c6 d6 twong ddng cao
s0 v6i trinh tu d3 cong b trén Genbank (97,6-
99,7%). Amino acid ctia FLS ctia 2 mau ché
nghién ciru ¢6 331 amino acid voi hé sd twong
ddng 97,9%.

Loi cam on

Cong trinh duogc thyc hién tai Phong Di
truyén phan tir va t& bao — Khoa Cong nghé
Sinh hoc — Truong Pai hoc Khoa hoc — Dai hoc
Thai Nguyén; Phong da dang Sinh hoc hé gen
— Vién nghién ctru h¢ gen — Vién Han 1am Khoa
hoc va Coéng ngh¢ Viét Nam va duogc hd tro
kinh phi tir dé tai cip B6 Gido duc va Dao tao:"
Nghién ctru tao thu vién cDNA/EST, giai ma va
phan tich sy biéu hién cac gen lién quan dén
qué trinh tong hop polyphenol & ché trong tai
Thai Nguyén", ma s6 B2016-TNA-24.
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Cloning and Sequence Analysis of Gene Encoding Flavonol
Synthase from Trung Du Teas Growing in Thai Nguyen
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Abstract: In this study, we conducted the cloning and sequencing gene encoding FLS from the
two green and purple Trung Du tea cultivars. The length of FLS gene is 996 bp, encodes 331 amino
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acid. Results of FLS gene analysis showed that green and purple Trung Du cultivars has 13 nucleotide
variants total as compare with FLS sequence published on Genbank. Nucleotide sequence differences
lead to change amino acid sequence of key functional motives in FLS like motif characterizes the
20G-Fe (II) oxygenase superfamily, the PxxxIRxxx-EQP motif at the N-terminal (18—29) determines
the FLS activity, the CPQ/RPXLAL motif) is the binding site of 2-oxoglutarate. How amino acid
position changes affect FLS activity need further research. FLS gene isolates are sources for further
research to aim elucidating the function of this enzyme.

Keywords: Green Trung Du, purple Trung du, Flavonol, Flavonol synthase, polyphenol.



