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Tom tit:

Chalcone isomerase (CHI) dwgc biét 1a enzyme quan trong tham gia vao qua trinh sinh tong hop céc hoat chit nhw
flavonoid, isoflavonoid va anthocyanin. Enzyme nay di dwgc nghién ciru & mot so loai thue vat ho diu, tuy nhién
& Viét Nam chwra c6 nghién ctru nao cong b6 vé gen ma héa CHI cia ciy sin diy Pueraria montana var. lobata (P
lobata). Nghién ctru nay dwoc thye hién nhim cung cip thong tin, diic diém vé gen ma héa CHI théng qua viéc nhan
gen bang RT-PCR, gidi trinh ty nucleotide, so sanh phan tich dic diém ving chirc ning trén trinh ty gen va amino
acid. Két qua giai trinh tw gen CHI bang phwong phap Sanger cho thiy, viing CDS c6 chiéu dai 672 bp mi héa
cho 224 amino acid. So sanh trinh ty nucleotide va amino acid giita gen CHI cia P. lobata va gen tham chiéu cing
loai (D63577.1) cho thidy mirc dd twong dong 1a 99,7%. 2 thay dbi nucleotide trén gen CHI 1am thay ddi amino acid
nhung khong nim trong vi tri hoat dong bao thii clia enzyme. Céc vi tri hoat dong 12 mdt s amino acid bao thi
(nhw lién quan dén lién két hydro hoic trung tim lién két co' chét) ciing hién dién trong gen CHI cia P. lobata. Six
dung SWISS-MODEL xiy dung mé hinh céu tric protein cho thiy, protein CHI ciia P. lobata twong thich gin nhit
v6i protein nay ciia Medicago sativa - da dwge xac dinh cu tric, véi cic viing ciu triic xoin a va phién gip p hoan
toan twong dong.

Tir khoa: chalcone isomerase, flavonoid, gen CHI, P. lobata.
Chi s6 phdn logi: 4.6

Pat van de dé tao ra flavonoid va isoflavonoid. Trong con dudng tong
hop do, CHI (E.C.5.5.1.6) xuc tac su tao vong cua chalcone
(4,2, 4', 6'-tetrahydroxychalcone) va 6’-deoxychalcone (4,
2', 4'-trihydroxychalcone) dé tao thanh (2S)-naringenin (5,
7, 4'-trihydroxyflavanone) va (25)-5-deoxyflavanone (7,
4'-dihydroxyflavanone), day 1a mot budc quan trong trong

San day 1a cay thudc nam duoc dung dé chita bénh trong
y dugc cd truyén & chau A [1], voi bd phan sir dung chinh
1a ré, c6 tac dung chita cam sot, say ruou, kiét ly ce”ip tinh
cung nhitng lgi ich tiém ning trong chira bénh tiéu duong
va tim mach... [2—5]7. Hién nay, Yiéc su dung P. lobata 1am qué trinh sinh téng hop flavonoid [9].
nguyén li€u thuc pham, thyc pham chuc nang va trong my
pham kha pho bién [6], do n6 1a mot ngudn chét tir thyc
vat ¢ tac dung chong 6xy hoa, duong hoa protein va cac
hoat dong tai tao da [7]. Cac chét chuyén hoa thir cép duoc
sir dung dé cai thién sirc khoe con ngudi nhu giam mirc
cholesterol va ngin ngira mot s6 bénh ung thu [1]. Ngoai ra,
Ahn va cs (2019) [8] con quan tdm dén tac dong phu thudc

D3 c6 nhidu nghién ctru vé& gen ma hoéa CHI, mot ho gdm
4 loai protein CHI, CHI loai I chuyén chalcone naringenin
thanh naringenin phd bién trong gidi thuc vat [10, 11], trong
khi CHI loai IT dién hinh duoc biét 1a “dac hiéu” cho cay ho
dau [12]. Do d6, viéc nghién ctru day du cac dic tinh clia gen
CHI dugc tién hanh trén nhiéu loai thuc vat nhu mot sd cay
thudc ho dau, ngo, Arabidopsis va Petunia hybrid... [13-

cuia genistein c6 trong ré cdy P, lobata 1én sy kich hoat mang 17]. Gin da CHT i du tu ing di d hia
. Gan day, gen u dau tuong ciing da dugc nghién

ludi ndi chat va tac dung chdng ting sinh qua con dudng T R . . a an 2
. A h e e X L1 ctru va biéu hién tdng cudng trong cac cay dau tuong va tho
apoptosis chur khong phai mang ludi ndi chat trong t¢ bao

nhan sdm chuyén gen nham tang cudong ham luong daidzein
ung thu va MCF-7. yeng g g Ong

va genistein hodc flavonoid tong s6 [18, 19]. Béi véi cay P
Gen CHI ma héa enzyme CHI & nhiéu loai thuc vattham  lobata, mot nhém cac san phém phenol ty nhién da dugc
giavaoquéatrinh chuyénhoatheo condudngphenylpropanoid — nghién ciru do ¢6 ham lwgng cao va tim quan trong ctia né
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Abstract:

Chalcone isomerase (CHI) is well-known as an important
enzyme in the biosynthetic pathways such as flavonoid,
isoflavonoid, and anthocyanin biosynthesis. The enzyme
was investigated in some Kinds of plants in Fabaceae
but no research was conducted about the CHI gene of
Pueraria montana var. lobata (P. lobata) in Vietnam. In
order to provide more information and characterisation
of the gene, our study isolated the CHI gene by RT-
PCR and Sanger sequencing. The sequence of the CHI
gene was analysed with nucleotide and deduced amino
acid sequences to find the main domains. A full-length
CDS of CHI gene from P. lobata is 672 bp encoded 224
amino acids. By using bioinformatic tools to compare,
the isolated gene shared 99.7% homology with the
same species reference (code D63577.1). Two different
nucleotides in the gene were altered the amino acids
in the protein, but the differences have not happened
in active sites. Additionally, the conserved amino acids
related to active catalysis of a hydrogen bond network
also appeared in the P. lobata CHI gene. SWISS-MODEL
was used to build the complete protein modeling showing
that P. lobata CHI protein was the most similar with CHI
of Medicago sativa - was defined structure in which all
alpha-helix and beta-helix were completely homologies.

Keywords: chalcone isomerase, CHI gene, flavonoid, P.
lobata.

Classification number: 4.6
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[20, 1]. Nghién ctru cua Korsangruang va cs (2010) [21] cho
théy, su biéu hién ctia CHI & 1& cao nhét so v&i céc bd phan
khéc cua cdy. Ngoai ra, 2 nghién ciru nhan dong va biéu
hién cta gen CHII va CHI2 phan lap tu P. lobata, trong do,
gen CHII dugc dua vao vector pET-3d da dugc Terai va cs
(1996) [22] biéu hién thanh cong & E. coli. Gen CHI2 dugc
xac dinh trinh ty va dua vao vecto pDEST17 dé biéu hién
& E. coli [19]. Tuy nhién, s6 luong cac nghién ciru cong bd
vé gen CHI ctia ciy P, lobata trén thé gidi van con han ché.
Trong nghién ctru niy, ching toi tién hanh nhan gen va xac
dinh trinh ty doan gen CHI & cay sén day nhidm muc dich
phan tich su da hinh va dic diém ving chirc ning trén gen
CHI, phuc vu nghién cuu Ung dung gen ma hoa enzyme
CHI trong céac nghién curu sau nay.

Vat liéu va phuong phap nghién ciiu

Vit liéu

Céc mau ci cdy san diy P. lobata 1 nam tudi dugc thu
thap tai huyén Pha Binh, tinh Thai Nguyén. Vi¢c dinh danh
vé hinh thai do Vién Sinh thai va Tai nguyén Sinh vat thuc
hién va Vién Nghién cru Hé gen dinh danh bﬁng chi thi
phan tir (két qua khong dua vao nghién ciru nay). Sau khi
thu va lam sach, mau dugc dua vao dung dich bao quin
RNA va luu giir trong -80°C.

Phuwong phap

Tach chiét RNA tong so: RNA tong sb duogc tach chiét
bang phuong phép st dung Trizol va loai bo nhiing tap chat
(lipit, protein, hop chat thtr cip...) bang chloroform, két tia
RNA bing isoproanol lanh. RNA téng s6 dugc hoa tan trong
nudc da duge xu ly DEPC, sau d6 xac dinh néng do RNA
bang cach do do hip thu & bude song 260 nm [22].

Khuéch dai gen CHI bang phwong phdp RT-PCR: &
chuan bi cho phan mg RT-PCR, RNA tinh sach dugc st
dung 1am khuén dé tong hop cDNA bing cach sir dung
bd KIT Revert Aid Reverse Transcriptase (Thermo Fisher
KIT). Su khuéch dai gen CHI cia P. lobata dugc thuc hién
v6i 1 cap mdi 5°-~AAAGAGTGTTTGAGAATGGCG-3’ va
5’-ATCACTTTCCCTCAACTCAGAC-3’, dugc thiét ké
dua vao trinh ty tham chiéu trén NCBI (D63577.1). Tong
thé tich phan img RT-PCR 1 25 pul bao gdm 1 U Tag Dream
polymerase, 10X buffer Tag polymerase, 10 mM dNTPs,
10X cDNA template, 10 M primer va nudc tinh sach. Chu
ky nhiét dugc thiét ké nhu sau: bién tinh ¢ 94°C trong 3
phut; 30 chu ky (94°C trong 1 phut, 58°C trong 30 phut,
72°C trong 45 gidy), sau do kéo dai 72°C trong 5 phut
va giit & 4°C. San phdm khuéch dai duoc dién di trén gel
agarose 0,8% dé kiém tra sy c6 mit ciia doan gen vai kich
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thude dy kién 700 bp.

Gidi trinh tw DNA bang phirong phdp Sanger: trude khi
xac dinh trinh ty véi bg kit Big Dye Terminator (ABI Foster
City, My) trén hé thong Applied Biosystems™ 3500, cac
san phém khuéch dai da duoc tinh sach béng bo kit OMEGA
Biotek. Cac trinh tu nucleotide sau d6 dugc phan tich, chinh
sira va so sanh bang phan mém BioEdit, BLAST. Protein
dugc du doan nam trong ving bao thi va motif cia ting
trinh tu amino acid duoc du doan bé‘mg phén mém ctua NCBI
(https://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi) va
phin mém du doan motif (https://www.genome.jp/tools/
motif/). Phin mém SWISS-MODEL (https:/swissmodel.
expasy.org) duoc s dung dé xay dung md hinh céu trac
protein.

Két qua va ban luan
Khuéch dai gen CHI tir P. lobata bang RT-PCR

RNA tong s (hinh 1A) st dung 1am khuén cho tong
hop cDNA va khuéch dai gen CHI bé’lng RT-PCR thyc hién
theo mo ta ciia Sambrook va Russell (2001) [23], 3 nhiét do
g?in moi khéac nhau da dugc thue hién. Cudi cung, san phém
PCR dugc tinh sach va dién di trén gel agarose 0,8% nhim
kiém tra chat lugng va do dic hiéu (hinh 1). RNA tdng s6 co
chét lugng 13, nét va dap umg yéu cau cho tong hop cDNA
(hinh 1A).

A) B) ©)
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Hinh 1. Hinh anh dién di gen QHI cua P. lobatatrén gel agarose.
M: marker 1 kb (InTron); (A) Két qua cta qua trinh tach chiét RNA
toan phan; (B) Két qua phan rng RT-PCR gen CHI clia P. lobata
& cac nhiét do khac nhau (57, 58 va 59°C); (C) Két qua tinh sach
san pham PCR.

Két qua trong hinh 1B cho théy, san phim PCR ¢ mau
nghién cuu thu dugc bang DNA 18 rang, véi kich thudce
khoang 0,7 kb phu hop véi kich thuge tinh toan 1y thuyét,
xuat hién ¢ nhiét do gén mdi tot nhat 58° va khong c6 o
nhiét do khac (57 hodc 59°C). Ngoai ra, tat ca cac doan mdi
con du lai déu dugce loai bo dé tao ra san phém tinh sach tot
va chat lugng cao, ddm bdo trinh tw DNA ¢6 thé duoc xac
dinh chinh xac (hinh 1C). Nhu vay, gen CHI cua P. lobata
dugc khuéch dai thanh cong véi kich thude dung theo tinh
toan.
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Phan tich trinh ty nucleotide ciia gen CHI phdn ldp
tir P. lobata

Két qua giai trinh tw DNA bang phuong phap Sanger
thé hién doan gen phan 13p dugc 1a ORF hoan chinh ma hoa
gen CHI cua P. lobata. Trinh tu nay c6 kich thude 674 bp,
mé hoa cho 224 amino acid. Vi 99,7% 1a hé s tuong dong
giita gen CHI ctia P. lobata va trinh ty tham chiéu D63577.1
dugc tinh toan bang cach sir dung phan mém BLAST, ¢6 2
vi tri nucleotide sai khac dan dén sai khac 2 vi tri amino acid
1a T (460), C (518) (hinh 2) dugc quan sat thay & gen CHI
clia P Lobata, trong khi trén trinh ty tham chiéu tuong tng
la A (460) va T (518). O trinh ty amino acid suy dién, vi tri
serin (154), alanine (173) trong gen CHI & mau nghién ctru
va ¢ trinh ty tham chiéu (D63577.1) tuong Ung la threonine
(154), valine (173). Nhitng sy khac nhau nay cé thé cho
thy su da hinh ctia gen CHI cta P, lobata & Viét Nam so voi
trinh tw tham chiéu, do khong lam thay d6i khung doc ciing
nhu s luong amino acid & protein suy dién.
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Hinh 2. Sy sap xép theo cép cia gen CHI phén 13p tir P. lobata
trong nghién ctru va gen tham chieu trén NCBI (D635771.1).
Cac vong tron mau dé dai dién cho cac nucleotide khac nhau tao
ra cac amino acid khac nhau.

Trinh tu amino acid suy dién tir gen CHI cia P. lobata
dugc so sanh véi trinh tu cta 8 loai trong ho Fabaceae va
nhing loai khac di duoc cong bd trinh ty CDS bang cach
sir dung phan mém BLAST va BioEdit (hinh 3). Sau do,
cac trinh ty amino acid suy dién dugc du doan nhitng vi tri
thudc ving bao thu bang céng cu Conserved Domains cia
NCBI.
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Hinh 3. So sanh trinh tw amino acid suy dién tir gen CHI
cuia P. lobata va protein CHI ctia cac loai trong ho Fabaceae
cung cac loai khac. BAA09795.1 (P. lobata), ADV71377.1 (P.
lobata), AAT94358.1 (Glycine max), XP_028222676.1 (G. soja),
XP_027937539.1 (Vigna unguiculata), NP_001304223.1 (V.
radiate), XP_007142690.1 (Phaseolus vulgaris), ABM66533.1
(Glycyrrhiza  uralensis), CAA68769.1  (Petunia  hybrida),
AGZ04578.1 (Medicago sativa), NP_001268033.1 (Vitis vinifera),
NP_001144002.2 (Zea mays), NP_001314370.1 (Gossypium
hirsutum), BAS69315.1 (Lilium speciosum), AEP37358.1 (Chisy
morifolium) tir co s& di liéu NCBI; khoanh vung chir nhat hién thi
nhirng amino acid lién két (2S)-naringenin trong phirc hop CHI-
(2S)-naringenin; cac amino acid clia trung tam lién két hydro dwoc
biéu thi hinh chir nhat td mau den; cac vi tri hoat dong chinh dwoc
ghi nhan bang cac chdm mau den; trinh tw CHI clia ho Fabaceae
c6 tén mau dé, trinh tw cac loai khdng thudc ho Fabaceae co tén
mau den.

Khi phan tich cac ving chirc ning lién quan trong cu
trac ciia CHI nhan thay, vai trd cta cac lién két hydro la
mot yéu td quan trong véi chirc ning xuc tic cua enzyme
nay [23], c6 nhiéu amino acid bao thu di dwoc d& cap trong
cac cong bd trude day 1a cac vi tri hoat dong trong CHI
cua Alfalfa, bao g6m vi tri hoat dong nam trén chudi B3a
(Arg-36, Gly-37, Leu-38), B3b (Phe-47, Thr-48, Ile-50), a4
(Tyr-106, Lys-109, Val-110, Asn-113), Thr-190 va Met-191
[9]. Céc vi tri amino acid quan trong nay déu c6 & trinh tu
amino acid suy dién ctia gen CHI trong nghién ciru nay tai
cac vi tri hoat dong nam trén chudi p3a (Arg-41, Gly-42,
Leu-43), B3b (Phe-52, Thr-53, Ile-55), a4 (Tyr-111, Lys-
114, Val-115, Asn-118), a6 (Thr-195, Met-196) va nhiing
bién d6i amino acid trong trinh tu ctia gen CHI trong nghién
ctru nay déu khong nam ¢ nhiing vi tri hoat dong (hinh 3).
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bang chu v, tat ca cac trinh tu CHI loai II trong ho
Fabaceae thuong c6 Thr-190 va Met-191 ghi nhan tinh
bao thii cao cho phép enzyme tao ra mot lién két khong
chi v6i naringenin-chalcone ma con lién két hidu qua véi
6’-deoxychalcone. 2 vi tri nay cia P. lobata ciing 1a Thr-
195 va Met-196. Tuy nhién, & mot sé loai, viéc thay thé
chung bang cac gdc Ser va Ile 1a dé ting lién két voi vong
trihydroxy ctia chat nén lién két, c6 thé bi anh hudng boi
lién két 6’-deoxychalcone [12] (hinh 3).

Tao mé hinh céu triic protein 3 chiéu ciia CHI P. lobata

Model-Template Alignment

Hinh 4. C4u truc 3 chiéu cia gen CHI tir P. lobata. Hinh chir nhat
thé& hién chudi xoan alpha, mdi tén biéu thi chudi xoén beta. Mau
xanh lam dam trén vung trinh tw cho biét dé tin cay cao nhat, tiép
theo la mau xanh lam nhat hon va mau doé.

Nhu thé hién trong hinh 4, mé hinh protein 3 chiéu suy
dién tir trinh ty gen CHI ctia P. lobata dién hinh dugc xac
dinh qua SWISS-MODEL. Chudi don ctia 224 amino acid
dugc xur 1y bang phuwong phép tinh thé hoc tia X, véi do
ddng nhit cua trinh ty timg cap 1a 80,93% va do phan giai
cao 2,4 A véi cAu trac chalcone - flavonone isomerase 1 cua
Medicago sativa trong dit liéu. Viéc xay dung protein duoc
suy dién dya trén md hinh tuong dong ciu trac va dugc
danh gia bang cach sir dung Global Model Quality Estimate
(GMQE) gia trj tir 0 &n 1 va diém Quaternary Structure
Quality Estimate (QSQE) ¢ khoang 0 (hoac >-4) (bang 1).
Noi chung, diém GMQE cao 14 0,86 va vai 0,96 d6 bao phit
cho thay, do tin cay va chinh xac cao ctia két qua mo hinh
hoéa cau trac. Gia tri QMEAN (-0,2) dugc tinh toan cho thy,
su nhit quéan tt giita cAu trac mé hinh va thuc nghiém c6
kich thudc tuong tu.

Bang 1. Cac théng sé chat lwgng mé hinh héa.

x Dy twong Dang Phwong D bao

Mau dong chudi phip phii GMQE QMEAN Mota

Chalcone - flavonone
isomerase 1.

Céu trdc tinh thé cia
Chalcone - flavonone
isomerase tir M. sativa voi
dot bién G958,

6cjo.l A 80,93%  don  Xeray24A° 096 086  -02

Qua phan tich so sanh trinh ty nucleotide va amino acid
ctia gen CHI da phan 1ap cho thiy, doan gen c6 day du cac
vi tri hoat dong quan trong can c6 clia CHI va v6i dy doan
ciu triic 3 chiéu nhan thdy, cic ving cu tric xoan o va
phién gép B hoan toan twong dong véi cac ving ciu tric
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da dugc chi ra & enzyme CHII cua M. sativa. 2 su thay doi
nucleotide trén trinh tu gen 1am thay doi amino acid nhung
khéng nam trong trung tdm hoat déng ciia enzyme. Tam
quan trong va kha nang ung dung cua cac gen thuc ho CHI
da dugc chimg minh trong nghién ctru chuyén gen GmCHI
vao cdy thd nhan sim cua Thi Nhu Trang Vu va cs (2018)
[19] khi biéu hién ting cuong nhd promoter CaMV35S di
lam tang su tich liiy flavonoid ¢ cdy chuyén gen 1én 7 lan,
hay nghién ctru cia Huu Quan Nguyen va cs (2020) [18]
trén cdy dau twong chuyén gen GmCHIIA cho théy, cay
chuyén gen di c6 ham luong daidzein va genistein ting 1én
mot cach dang ké. Do d6, viéc du doan nay rat c6 ¥ nghia
cho dinh hudng nghién ctru ting dung gen CHI va enzyme
CHI trong cac nghién ciru tiép theo.

£ a
Ket luan

Trong nghién ctru nay, gen CHI tir cdy sin day da dugc
phan lap va xac dinh trinh ty voi chidu dai trén 700 bp,
trong d6 ving CDS ma hoa cho 224 amino acid, ¢6 2 vi tri
sai khac vé nucleotide va amino acid so v&i gen tham chiéu
(D635771.1). Gen ma hoéa CHI cua P. lobata chira cac vung
chirc nang chinh va bao thi cao gitp duy tri ciu tric va chirc
nang cua nd tuong ty nhu gen cua nhiéu loai trong ho va
twrong ddng cao véi CHIL. Két qua bude dau phan tich dic
diém gen CHI & ciy san ddy ctia Viét Nam gitip dinh hudng
trong nghién ctru ung dung gen CHI va enzyme CHI trong
cac nghién ctru tiép theo.
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