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TOM TAT

Catechin 1 hop chét chinh cta con dudng chuyén héa flavonoid & che, dwoc téng hop theo 4 nhanh khac

biét, dudi sy xiic tac truc tiép cia 2 loai enzyme la leucoanthocyanidin reductase (LAR) va anthocyanidin
reductase (ANR). Trong nghién ciru nay, ching t6i tién hanh phan 1ap va mé ta trinh tur gen ma hoa ANR va
LAR tir gidng ché Trung Du xanh (ki hiéu CsANR2 va CsLARI). Gen CsANR2 thu dugc c6 chidu dai 1014 bp,
mi héa 337 amino acid. Két qua so sanh trinh tu nucleotide cho thiy gen Cs4NR2 & gidng ché Trung Du xanh
¢6 it khac biét vé trinh ty nucleotide so véi trinh tw CsANR2 cong bd trén Genbank, véi hé s6 tuong dong
nucleotide tir 98,9-99,6 %, tuong déng trinh ty amino acid dat 95,7-99,5%. CsANR2 c6 2 vung chirc ning
chinh, ving giau glycine & ddu N ¢6 chirc ning lién két véi NAD hoic NADP (GGTGFVAA); ving xac dinh
su ddc hiéu co chét c6 chira cdc amino acid lién quan dén sy xuc tac cla enzyme (130S, 167Y va 171K). Két
qué phén tich cho thdy, su khac biét trinh ty nucleotide khong din dén sy bién ddi trinh ty amino acid & cac
domain churc nang quan trong cia CSANR2. Gen CsLAR! c6 kich thude 1.029 bp, ma hoa 342 amino acid. Hé
s6 twong dong trinh tu nucleotide ctia CsLARI giita ché Trung Du xanh véi cac trinh ty da cong bd trén
GenBank dao dong tir 96,3—100%, twong déng trinh ty amino acid 1a 88,3—100%. CsLARI1 c¢o6 chira 3 motif
béo thu gitra cac loai: motif RFLP, ICCN va THD. Tuy nhién, motif ICCN ctia CsLARI tir ché Trung Du xanh
¢6 1 vi tri amino acid khac biét so vdi cac trinh tu con lai & ché (1153T). Két qua phan tich cac vang chirc ning
ctia CsSLARI cho thdy, CSLARI & ché c6 tinh bao thil & cac amino acid lién két Vv6i co chit, ving giau glycine
ddu N lién két véi NADP ¢6 mét vi tri amino acid thay d6i (GACGFIG), riéng mau ché Trung Du xanh 1a C, &
tit ca cac miu cong bd déu 1a S. Nhu vay, mot s6 bién ddi trinh ty amino acid cua CSANR2 va CsLARI c6
anh huéng dén hoat tinh ctia enzyme nhu thé nao cin phai c6 nhimg nghién ciru sau hon [am sang to.

Tuw khéa: Anthocyanidin
Leucoanthocyanidin reductase

reductase,  Catechin,  Epicatechin,  Gallocatechin,  Epigallocatechin,

MG PAU

Ché 1a mot trong nhitng dd ubng dugc tiéu thu
rong rdi nhat trén thé gi¢i va mang lai nhiéu loi ich
stc khde cho con nguoi (Lin ef al., 2003). Hon 300
loai ché da dugc san xuét tir 14 cua ché bang cac qua
trinh san xudt khac nhau va san phdm ché dugc chia
thanh ba loai chinh d6 la: che xanh, che Olong va
ché den (Unal ez al., 2011). Ngoai ra, d6 udng 14 san
phim chiét xuat tryc tiép tir 1a che tuoi hién nay
duoc sir dung rong rii va mang lai gia kinh té rat cao
(Rudy 2008). Chét lugng san phdm ché dugc danh

gia chii yéu dya trén co s¢ nghién ctru thanh phan
hoéa hoc ¢o trong ché. Theo thong ké ciia Harbowy,
Balentine (1997), thanh phin héa hoc chinh trong
chét ran chiét xut tir ché 1a polyphenol, chiém 30—
40%. Ham luong polyphenol quyét dinh dén mau
sdc, do chat ciia nudc ché va gop phan tao huwong vi
cua ché. Hau hét cac dic tinh co loi cho stc khoe
con ngudi da duoc ching minh 1a do cac hop chit
polyphenol c6 trong ch¢ (Harbowy and Balentine
1997). Céc hoat chét catechin va dan xuit cta no,
con duoc goi 1a cac flavan-3-ol chiém khoang 70%
polyphenol téng s6 (Wang er al, 2012; Winkel-
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Shirley 2001; Xie et al., 2003). Catechin c6 nhiéu lgi
ich sirc khoe cho con ngudi nhu kha ning chdng oxi
héa (Luximon-Ramma et al, 2006; Sang et al.,
2003; Wang and Bachrach 2002), cac hoat tinh
phong ngira ung thu tuyén tién liét va budng tring
(Bemis et al., 2006; Ravindranath et al, 2006),
chéng ung thu va bénh tiéu dudng (Kao et al., 2006;
Wolfram et al., 2006; Yang and Koo 2000), ngdn
chan bénh tim mach (Bordoni et al., 2002; Yang and
Koo 2000); dic biét cac catechin co thé cling dong
vai trd trong chdng lai tic nhan giy bénh (Pang et
al., 2013).

Thanh phin ciia catechin bao gdm Epicatechin
(EC), ECG (Epicatechin-3-O-gallate), EGC
(Epigallocatechin), EGCG (Epigallocatechin-3-O-
gallate), C (catechin) va GC (Gallocatechin) (Zhen
et al., 2002). Cac nghién ctru gan day chi ra rang ca
thanh phan va sy tich liiy catechin c6 tuong quan
cao v6i mirc do biéu hién ciia cic gen lién quan
(Jiang et al., 2013; Rani et al., 2012; Wei et al.,
2015; Xiong et al., 2013). Catechin cua ché duogc
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tong hop theo 4 nhanh khac biét cua con dudng
flavonoid dudi su xuc tac truc tiép cua 2 loai
enzyme la leucoanthocyanidin reductase (LAR) va
anthocyanidin reductase (ANR) (Hinh 1). Hai
enzyme nay dong vai tro chia khoa xac dinh thanh
phin catechin bao gém: catechin dwgc epimer hoa
con goi la epicatechin (EGCG, ECG, EGC va EC)
va catechin khong dugc epimer héa (GC va C)
(Pang et al., 2013; Punyasiri et al., 2005; Wu et al.,
2014). LAR xic tac chuyén hoa leucocyanidin,
leucoanthocyanin thanh C va GC. Trong khi ANR
xuc tac tong hop EC va EGC tir anthocyanin. Sau
d6, EC va EGC duogc ester hoa tao thanh ECG va
ECCG (Ashihara et al., 2010; Singh et al., 2009;
Tanner et al., 2003; Xie et al., 2003). Tuy nhién,
nghién curu gan day chi ra rang sy biéu hién gen
CsLARI ¢ thubc 14 cho két qua tich liiy epicatechin
cao hon catechin, didu nay cho thay CsLARI c6 thé
cling c6 thé tham gia vao sy tong hop epicatechin.
Trong khi do, CsANR1 va CsANR2 ¢ che duoc
chtng minh ¢6 thé chuyén héa anthocyanidin thanh
hdn hop epicatechin va catechin (Pang et al., 2013).
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Hinh 1. C4c con dwdng sinh tdng hop catechin & ché (Liu et al., 2015; Wei et al., 2015). ANR (anthocyanidin reductase);
ANS (anthocyanin synthase); 4CL (4-coumarate: CoA ligase); C4H (cinnamate 4-hydroxylase); CHI (chalcone isomerase);

CHS (chalcone synthase); DFR (dihydroflavonol reductase);
LAR

hydroxylase); F3'5'H

ammonialyase).

(flavonoid  3'5-hydroxylase);
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Hién nay, Viét Nam 1a mot trong 10 qudc gia
dung dau thé gisi vé dién tich va san lugng che. Cac
gidng ché dugc trong chit yéu 1a ché Trung Du, ché
Shan va cac gidng ché mdi, co nhidu gidng ché dugc
nhap ndi tu cdc nudc nhu Trung Quéc, Nhat Ban, Sri
Lanka... T lau ché Trung Du dugc biét dén 1a loai
che truyén théng cua Viét Nam, c6 vi thom, ngot
héu, duoc nhidu nguoi wa chudng. Mit khac, ché
Trung Du c6 kha ning chdng chiu siu bénh ciing
nhu chiu han, chiu rét tot & vu doéng, che co gia tri
kinh té cao; kha ning sinh truong manh, d¢ che phu
16n, c¢6 thé chéng x6i mon va rira trdi, bao vé moi
truong sinh thai. Tuy nhién, do dugc trong da nhidu
nam, nén ché Trung Du dén bi thoai hoa, nang sudt
va chit lugng thdp (DS Ngoc Qily and Lé That
Khuong 2000; Luong Van Vugng et al., 2013). ba
c6 nhitng thao luan hoach dinh chuong trinh, chinh
sach va tng hd cac cong trinh nghién ctru cai tao,
bao ton va phat trién giéng ché Trung Du trén céc
phuong tién thong tin dai chung
(http://www .thainguyen.gov.vn/;
http://baophutho.vn/; http://baothainguyen.org.vn/).
Co rét it thong tin & mirc do sinh hoc phan tir vé cac
qua trinh sinh hoc & cheé tréng tai Viét Nam noi
chung va cheé Trung Du néi riéng. Trong nghién ctru
nay, ching t6i tién hanh phén tich trinh ty 2 gen ma
hoa cho LAR va ANR lién quan dén qua trinh téng
hop cac hop chét catechin tir gidng ché Trung Du
xanh dugc chon loc nhdm tao nguyén liéu nghién
clru lam sang to churc nang cia cac enzyme nay.

NGUYEN LIEU VA PHUONG PHAP

Nguyén liéu

La tir gibng ché Trung Du xanh c6 chét lugng tdt
trdng tai Thai Nguyén duoc TS. Duong Trung Diing
(Khoa Nong hoc, Truong Pai hoc Nong 1am Thai
Nguyén) chon loc va cung cip.

Phwong phap
Tdch chiét RNA téng sé

RNA tong s6 dugc tach chiét tir mau 14 che theo
theo quy trinh kit tich RNA thyc vat (GeneJET Plant
RNA Purification) cia hang Thermo Scientific. Mau
RNA dugc kiém tra bang phuong phap dién di trén
gel agarose.

Téng hop cDNA

Dé chuén bi cho phan ng RT-PCR, RNA tdng
sO tinh sach dugc dung lam khudn & téng hop
¢cDNA biang mdi Oligo(dT) va enzyme Reverse
Transcriptase theo (First-Strand cDNA Synthesis Kit
for Real-Time PCR) cua hang Affymetrix.

Khuéch dai gen ma héa CsANR2 va CsLARI

Cap mdi dugce thiét ké dé khuéch dai gen ma hoa
CsANR2 va CsLARI dya trén trinh ty gen da dugc
ding ky trén Genbank véi mi sb AY641729,
GU992401 va duoc téng hop boi cong ty Integrated
DNA Technologies. P& phuc vu cho nhiing nghién
ctru tiép theo, chung toi thiét ké thém cac doan nhan
biét ctia cac enzyme gioi han vao ddu 5° mdi (Bang 1).

Phan tmg PCR dugc thuc hién bing enzyme
Dream 7ag DNA Polymerase (Thermo Scientific)
v6Gi chu trinh nhiét nhu sau: 1 chu ky ¢ 95°C : 3 phaut;
30 chu ky & (95°C : 1 phat; 55°C : 1 phut; 72°C : 1
phiit); chu ky cudi & 72°C : 10 phut; két thuc va giir
6 4°C.

Bang 1. Danh sach va trinh tw cac mdi dwgc st dung trong nghién ctru.

Stt Tén mdi Trinh tw nucleotide (5'-3")’ Gen dich Kich thuée
woérc tinh

1 ANR Fsy7 CCATGGAAGCCCAACCGACAGC Anthocyanidin 014 bp

2 ANR Rsz7 GAGCTCAAATCCCCTTAGCCTTG reductase '

3 LAR Faz GGATCCATGACTGTGTTGGAATCTG Leucocyanidin 1029 bp

4 LAR Raz GAGCTCAGCACACATTGTGATGG recductase '

Chu thich: "Phan gach bén dudi 1a doan nhan biét cia enzyme gi6i han, mdi ANR Fss7 va LAR Fas, tvong (rng chira diém
nhan biét ctia Ncol va BamHI, ANR Rj37 va LAR Rasz chira diém nhan biét cta Xhol; bp: cap nucleotide.

Tach dong gen

San phim khuéch dai gen mi hoa CsANR2
va CsLARI1 tur k§ thuat PCR duogc tinh sach va

gin vao vector tich dong pJET1.2 (Thermo
Scientific), sau d6 duoc bién nap vao ching E.
coli DH5a va chon lgc trén moi truong LB cé bd
sung khang sinh ampicillin véi nong do 50
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mg/ml. Plasmid tai t6 hop duogc kiém tra bing
enzyme gioi han Bg/Il.

Xdc dinh va phdn tich trinh tw gen

Trinh tu nucleotide cua gen CsANR2 va CsLARI
dugc xac dinh trén may ABI PRISM® 3100 Avant
Genetic Anlalyzer (Applied Biosystems). Ddi véi
mdi mau, trinh tr duoc doc véi mdi xudi va mdi
nguoc. Két qua trinh ty gen duoc phan tich, so sanh
b:?mg ph?in mém sinh hoc chuyén dung (BLAST,
BioEdit).

KET QUA VA THAO LUAN
Tao dong gen CSANR2 va CsLARI1

Nghién ctru cua Pang ef al. (2013) di tao dong
va xac dinh trinh tu gen ANR va LAR hoan chinh
tu giéng che¢ ctia Vién nghién ctru ché Sri Lanka.
Trong dd, gen ANR c6 hai isoform dugc ki hi¢u la
CsANRI va CsANR2, cDNA cua CsANRI1 c¢6 kich
thude 1.044 bp (GU992402), ma hoa 347 amino
acid, khung doc m¢ (ORF) cua CsANR2 c6 kich
thuée 1.014 bp, ma hoa 337 amino acid. Kich
thudc gen CsANR2 twong tu nhu Singh et al.,
(2009) did cong bd. cDNA hoan chinh gen
CsLARI1 co kich thudc 1.029 bp, ma hoa 342
amino acid (Pang et al., 2013). Mat khac, nghién
ctru ciia Chen er al. (2015) chi ra ring gen LAR &
ché co6 3 isoform (CsLARI, CsLAR2 va
CsLAR3), trong d6 CsLAR1 dugc xac dinh 1a cé
hoat tinh manh nhit ¢ ché khang bénh (Chen et
al., 2015). Trong nghién ctru cua ching t6i, gen
mi héa CSLAR1 va CsANR2 dugc khuéch dai sir
dung khudén cDNA tir RNA tong s miu ché
Trung Du xanh v&i cip mdi dwa trén trinh ty gen
da cong bo trén Genbank. San phim cta phan tng
PCR dugc dién di kiém tra trén gel agarose 1%
(khong din hinh) cho thay, gen CsANR2 va
CsLARI thu dugc co kich thuée khoang 1,0 kb,
kich thudc nay phi hop theo tinh toan 1y thuyét va
tuong tu voi nghién ctu di cong bd trude day
(Chen et al., 2015; Pang et al., 2013; Singh et al,,
2009). Tiép theo, san pham PCR khuéch dai gen
CsANR2 va CsLARI dugc tinh sach va st dung
cho phan tng ghép ndi vao vector tach dong
pJET1.2. Sau khi plasmid tach chiét duoc cit kiém
tra bang enzyme giéi han Bg/Il, DNA plasmid bi
cit thanh hai doan: mot doan lén c6 kich thudc
twong Ung va&i kich thude vector pJET1.2 (~3,0
kb) va mdt doan nhé hon cé kich thudc khoang
1,0 kb twong tmg voi san phdm PCR (khong dan
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hinh). Nhu vay, ching t6i da tich dong duoc san
pham PCR khuéch dai gen CsANR2 va CsLARI
trong vector pJET1.2.

Phan tich trinh tu gen CsANR2

Trinh ty cta gen mi hoéa CsANR2 tir giéng
ché Trung Du dugc gin voi vector pJET1.2 da
duoc xac dinh. Sau khi phan tich trinh ty, ching
t61 thdy rang san phdm PCR phan lap dugc 1a trinh
tu ORF hoan chinh ma héa CsANR2. Gen nay c6
kich thudc 1.014 bp, ma hoéa 337 amino acid. Két
qua nay gidng voi kich thude gen CsANR2 ciia cac
miu ché di dugc nghién ctru va cong bd (Chen et
al., 2015; Pang et al., 2013; Singh et al.,, 2009).
Két qua phan tich trinh tu nucleotide gen ma hoa
CsANR2 giita gidng ché nghién ciru véi céc trinh
tu dd cong bd va duge dang ky trén GenBank (ma
sd:  GUY44768,  AY641729,  HMO003282,
GU992400) cho thidy gen CsANR2 rit bao thu &
ché. Hé s6 twong dong di truyén giira cac gidng
ché dao dong tir 98,9-99,6%. Tuong tu, két qua
phan tich trinh tu amino acid chi ra CSANR2 c6 hé
s6 twong dong di truyén rit cao giira cac gidng ché
dao dong tir 95,7-99,5% (Hinh 2).

CsANR2 thugc siéu ho dehydrogenase, sir
dung anthocyanidin lam co chéat dé tong hop EC,
enzyme nay hoat dong phu thudc vao NAD -
Nicotinamide Adenine Dinucleotide hoac NADP -
Nicotinamide Adenine Dinucleotide Phosphate
(Xie et al., 2003). CSANR2 c6 thé c6 2 vung chirc
nang chinh (domain), vung 1 (vi tri 15-22:
GGTGFVAA) giau glycine ¢ chirc ning lién két
voi NAD hodc NADP; vung 2 xac dinh sy déc
hiéu co chat va co chtra cac amino acid lién quan
dén su xuc tac cia enzyme (1308, 167Y va 171K)
(Gargouri et al., 2009). Két qua so sanh trinh tu
amino acid cia CSANR2 & hinh 2 cho thiy, cac
amino acid quy dinh chic nang cia CsANR2 &
che co tinh bao thu cao gitta CSANR2 che Trung
Du xanh véi cac trinh ty dd cong bb. Piém dang
cht y 14 CsANR2 tir gidng ché Trung Du xanh c6
3 vi tri amino acid sai khac so v6i trinh ty cong bd
(T75A; A119V; 1321F) O vi tri 75, da phan gen
CsANR?2 1a Threonine (T) (60%), CsANR2 & ché
Trung Du xanh va mi sé GU944768 1a A. O vi tri
119 va 321, tat ca cac mau cong bd tuong tng déu
la Alanine (A) va Isoleucine (I), con mau ché
Trung Du xanh la Valine (V) va Phenylalanine
(F). Su sai khic nay c6 anh huong dén hoat tinh
cia CsANR2 nhu thé nao cin phai c6 nhing
nghién ctru séu hon.
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Phan tich trinh tw gen CsLAR1

Gen ma hoéa CsLARI tu giéng che¢ Trung Du
xanh thu dugc co kich thude 1.029 bp, ma hoa 337
amino acid. Két qua nay giéng voi kich thudc gen
CsLARI cua cac mau ché dd dugc nghién ciu va
cong bd (Chen et al., 2015; Pang et al., 2013). Hé s
tuong ddng di truyén trinh tu nucleotide giita ché
Trung Du xanh véi cac trinh ty da cong bd va ding

ky trén GenBank (mid s6 KF879516, EF205148,
KY615698, GU992401, KR045740) dao dong tur
96,3—100%, twong dong trinh tu amino acid 1a 88,3—
100%. Dé kiém tra sy sai khac trinh tu nucleotide
din dén sy sai khéc trinh tw amino acid c6 thé lién
quan dén cac ving chirc ning cia CsLARI, chung
t6i tién hanh so sanh trinh tw amino acid suy dién cua
CsLARI & giéng ché Trung Du xanh véi cac trinh ty
d3 cong bd. Két qua so sanh duoc thé hién & hinh 2.
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Hinh 2. So séanh trinh tw amino acid suy dién ctia CsANR2 tor gig‘)ng ché Trung Du xanh voi cac trinh tw da cong bb. (<=Trinh tw
amino acid thay ddi clia CSANR2 so véi cac trinh tw cong bd; DAu miii tén chi gbc amino viing lién két co' chat bao th .

Trén hinh 3 cho théy, trinh tu amino acid cua
CsLARI ¢ gidng ché Trung Du xanh c6 nhiéu vi tri
sai khac so véi CsLARI & céac gibng ché di cong bd.
Trong d6, CsLARI tir ché Trung Du xanh ¢6 6 vi tri
amino acid khac biét (S20C; K76T; A90S; 1153T,
D250G, N3158S). Gidng véi CsSANR2, CsLARI ciing
thugc si€u ho dehydrogenase, da dugc phan tich co
chira 3 motif bao thu gitta cac loai: motif RFLP,
ICCN va THD. CsLARI c6 2 ving chuc nang chinh,
ving lién két voi NADP giau glycine & dau N (vi tri
18-24); ving xac dinh sy ddc hiéu co chit chira cac
amino acid ¢ vi tri 118H, 133Y va 136K (Wang et
al., 2017). Két qua so sanh CsSLAR1 & ché cho théy,
CsLARI c6 tinh bao thu ¢ cac amino acid lién két
v6i co chit, trong khi ving lién két voi NADP tit ca
cac mau cong bd déu 1a S, con miu ché Trung Du

xanh 1a C. Motif RFLP va THD c6 tinh bao thu cao,
trong khi motif ICCN cuia CsLAR1 tur ché Trung Du
xanh c¢6 1 vi tri amino acid khac biét so vdi cac trinh
tu con lai I153T. Mit khac, khi phén tich tién hoa ho
LAR ¢ thyc vat nhém nghién ciru cua Wang et al.,
(2017) da chi r?mg LAR ¢ thuc vat dugc chia lam 2
nhom chinh 13: nhém thue vat 2 14 mam; thuc vat 1
14 mam va hat trin. LAR ¢ thuc vat 2 14 mam lai
duogc chia thanh 2 phan 16p nhoé dya vao sy xut hién
cua amino acid S hodc A & vi tri thir 8 cia motif
ICCN (Wang et al., 2017). Motif ICCN CsLARI cua
ché Trung Du xanh c¢6 chtra S ¢ vi tri amino acid thi
8 va co su khac biét 16n so véi LAR & thuc vat 1a 1
trong ICCN dugc chuyén thanh T. Nhu vay,
CsLARI1 tir ché¢ Trung Du xanh c6 mot sb su sai
khéc vé trinh ty amino acid dic biét so véi CsLARI
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& ché nobi riéng va thyc vay noi chung, nhitng vi tri
sai khac nay xay ra ¢ ca ving domain chirc nang va

10 20 30

CsLAR1VN
KF879516
EF205148
KY615698
GU992401
KR045740

MTVLESVSAV VLIVGACGFIGQFIAEASLOADRPT
......... [SRIPEPRNY S 0 P H

CsLAR1VN
KF879516
EF205148
KY615698
GU992401
KR045740

TIKRELPSEFGHIVDRANPVEP

Motif RFLP

190 200 210
CsLAR1IVN IYCGD
KF879516
EF205148
KY615698
GU992401
KR045740

SVKAYEV.

CsLAR1VN
KF879516
EF205148
KY615698
GU992401
KR045740

Motif THD

Hoang Thi Thu Yén ez al.

motif bao thi nén c6 thé tao sy khac biét vé& chie
nang cua CsLARI.

40 50 60 70 80

S e e e T T
YLLVRSVGSKTNKTLODKGAKVIHGVVKDQAFM

LTMYNEKRRVRRLIEECGVPYT

220
P T P o S T I
SDIGKFTIKTVDDIRTLNKSVHFRPSCNFLNINELASLWEKKIGRTLPRVTVSERN

Motif ICCN

230 240 250
| IR I B L I CE R I T Trar I,

JINFSIEGPNDVEVCSLYPDESFRTVDECEDDEVVKMSGKNETDETDGNTAQD

Hinh 3. So sanh trinh tw amino acid suy di&n ctia CsANR2 tiy giépg ché Trung Du xanh v6i céc trinh ty da cong pc") (=)
Trinh tw amino acid thay ddi ctia CsANR2 véi cac trinh tw cdng bd; D&u (@) chi gbc amino clia viing gidu glycine; DAu (@) chi

gbc amino viing lién két co chét.

KET LUAN

Trong nghién ctru nay, chiing t6i da xac dinh va
phan tich duogc trinh tu gen CsANR2 va CsLARI tu
gidbng ché Trung Du xanh. Gen CsANR2 c¢6 kich
thudc 1.014 bp, trinh ty amino acid suy dién cta
CsANR2 c6 do tuong dong cao so vdi trinh ty da
cong bd trén GenBank (95.7-99.5%) va khong c6 sy
khac biét trinh tu amino acid ¢ cac ving quy dinh
chic nang. Gen CsLARI co6 kich thude 1.029 bp,
tuong ddng trinh tw amino acid so véi trinh tu da
cong bd dao dong tir 88,3-100%. CsLARI tir cheé
Trung Du xanh c6 sy khac biét vé trinh tu amino
acid & motif ICCN va ving quy dinh chirc nang.

Loi cfm} on: Cong trilgh dwoc thuc hién tai Phong
Di truyén phan tur va té bao, Khoa Cong nghé Sinh
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hoc (Truong Dai hoc Khoa hoc - Dai hoc Thdi
Nguyén); Phong Pa dang sinh hoc hé gen, Vién
nghién cuu hé gen (Vién Han lam Khoa hoc va Cong
nghé Viét Nam) véi hé tro kinh phi tiv dé tdi cdp Bé
Giao duc va Dao tgo: "Nghién citu tao thw vién
c¢DNA/EST, giai md va phan tich su biéu hién cac
gen lién quan dén qud trinh tong hop polyphenol & ché
trong tai Thdi Nguyén", md s6 B2016-TNA-24.
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LEUCOANTHOCYANIDIN REDUCTASE AND ANTHOCYANIDIN REDUCTASE FROM
THE GREEN TRUNG DU TEA IN THAI NGUYEN (CAMELLIA SINENSIS)

Hoang Thi Thu Yen', Duong Trung Thanh', Pham Thi Hangl, Duong Trung DungZ, Huynh Thi Thu Hue’

"Thai Nguyen University of Sciences, Thai Nguyen University
Thai Nguyen University of Agriculture and Forestry, Thai Nguyen University
JInstitute of Genome Research, Vietnam Academy of Science and Technology

SUMMARY

Catechins are major components of the flavonoid pathway in tea in which they are synthesized in four
distinct ways under the direct catalysis of two enzymes, leucoanthocyanidin reductase (LAR) and
anthocyanidin reductase (ANR). In this study, we conducted the cloning and sequence analysis of genes
encoding ANR and LAR (namely, CsSANR2 and CsLARI1) from the Green Trung Du cultivar. The length of
CsANR2 gene is 1,014 bp, encoding 337 amino acids. Comparative analysis of the nucleotide sequences
showed that there was limited difference between the CSANR2 gene in the green tea cultivar and the CsSANR2
sequence published in Genbank, with nucleotide identity of 98.9-99.6%, and amino acid similarity of 95.7—
99.5%. CsANR2 has two major functional regions, the N-terminal glycine-rich domain that functions in
association with NAD or NADP (GGTGFVAA); the substrate-specific domain has amino acids involved in
enzyme catalysis (S130, Y167 and K171). The results showed that the difference in nucleotide sequences does
not lead to amino acid change in the important functional domains of CsSANR2. The length of CsSLARI gene is
1,029 bp, encoding 342 amino acids. The difference between CsLARI of green Trung Du tea and those
published in GenBank ranged from 96.3-100% in nucleotide, and 88.3-100% in amino acid sequence.
CsLARTI contains 3 conserved amino acid motifs among species, RFLP, ICCN and THD. However, the ICCN
motif of CSLAR1 from green Trung Du tea has a distinct amino acid from the published sequences (1153T).
Analysis of the functional domains of CsSLAR1 showed that CsLARI in tea was conserved in the amino acids
linked to the substrate, and the N-terminal glycine-rich domain binding to NADP has a modified amino acid
(GACGFIG). How these amino acid modifications affect CSANR2 and CsLARI1 enzymatic activities, that
further research is needed to be conducted for clarification.
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