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Tom tit:

Isoflavone 1a mt nhém horp chét polyphenol dwge tim théy voi nf)ng d¢ cao trong diu nanh va cac san phﬁm tir
dau nanh. Tuy nhién, hau hét trong 56 ching dugc hap thu thap trong da day vi ¢ dang glycosyl héa, mot hoac
nhiéu phan tir dwong gan v6i vong thom hodc nhom hydroxyl ciia isoflavone. Viéc gidi phong cac phan ti du’(mg
nay tir dang glycoside sang dang aglycone s€ gitp isoflavone dwgc hap thu tot va tang cac hoat tinh sinh hoc tiém
niing nhu: kha niing chdng oxy héa, giam cholesterol va hoat tinh twong tw nhuw hoocmon estrogen. Qua trinh nay
cAn sy xuc tic ciia enzyme B-glucosidase. Trong bai viét nay, cac tac gia khdo sat hoat tinh va kha ning chiu nhiét
ciia enzyme B-glucosidase tir ¢6 khuin Pyrococcus furiosus. Gen celB ma héa p-glucosidase dwoc biéu hién duwéi
dang hoa tan trong té bao chi E. coli nho dung hgp véi dudi Glutathione-S-tranferase (GST), chiém 17,05% tfmg
protein tan ndi bao trwéc tinh ché Va dat 57,5% sau tinh ché. Hoat tinh ctia enzyme daoi VO’l co chit 4- nltrophenyl-
pB-D-glucopyranoside (pNPG) dugc tbi tru lig 100°C pH 5, 0 hoat tinh riéng 164,44 U.mg"; gia tri K Vmax, K, la lin
lwgt ghi nhan 14 0,088 mM, 332,27 U.mg'.min"' va 446,9 s'. Viéc dung hop GST khong anh h1r0’ng den kha nang chiu
nhiét. Khao sat thanh cong hoat tinh enzyme dbi véi cac hop chét glycoside tir ddu nanh, hau hét genistin va daidzin
chuyén ddi thanh cac dang aglycone twong g 1a genistein va daidzein.

Tir khéa: chiu nhiét, ddu nanh, Pyrococcus furiosus, thily phan isoflavone, -glucosidase.

Chi s6 phén logi: 2.10
Datvan de phap 1én men [5-7]. Tuy nhién, phuong phap nay gip nhiéu kho
khin, chi yéu do hoat tinh enzyme trong vi sinh thu nhan con thip
nén thoi gian thity phan 1au, dé tap nhiém [3]; d& bi trc ché boi do
nhét, ndng do glucose cao [8]. Cach don gian nhit dé giai quyét
cac van dé trén 13 tang nhiét do, vira tiéu diét duoc vi khuan, lam
gidm d¢ nhot ciia dung dich, vira 1am ting tdc do phan tmg. Vi véy,
nghién clru nay hudng i viéc thu nhan enzyme [-glucosidase tir
c6 khuén Pyrococcus furiosus. Pay 1a ¢b khudn siéu chiu nhiét,
c6 nhiét do tdi thich 1én t6i 100°C cung v6i hé enzyme va protein
c6 kha ning khang nhiét va birc xa [9]. Cac nghién ciru cho théy,
P. furiosus B-glucosidase (BGLPf) ¢6 nhiét do toi wu 102-105°C;
khong bi trc ché boi HgCl, (1 mM), N-ethylmaleimide (5 mM),
iodoacetamide (2 mM); 1a mét trong nhimg enzyme c6 tinh bén

Isoflavone 1a mt polyphenol di vong c6 cu tric tuong dong
voi hop chat 17 B-estrogen & ngudi, c6 nhidu trong cac cdy ho déu,
déc biét la ddu nanh [1]. Cac nghién ctru cho thiy, nhém hop chat
nay ¢ tac dung trong qua trinh chong oxy hoa, b6 sung ndi tiét
t6, dic biét 1a ngan chan qua trinh l3o hoa da; gitip phong ngira va
diéu trj nhidu loai bénh nhw tim mach, loang xuong, ung thu, tiéu
dudng... [1, 2]. Isoflavone dang glycoside chiém ham lugng cao
trong ddu nanh, tuy nhién, hoat tinh sinh hoc th?ip va kho dugc hép
thu vao co thé. Trong khi d6, isoflavone dang aglycone c6 hoat tinh
sinh hoc cao, d& hap thu nhung chi chiém ham luong thip trong
dau nanh [3].

Isoflavone aglycone dugc thu nhan tur dang isoflavone
glycoside twong tmg thong qua viée loai bo gdc dudng nhd hoat
tinh xuc tic cua enzyme P-glucosidase [EC 3.2.1.21]. Pay la
enzyme xuc tic phan tmg thily phan lién két glycosidic dé giai
phéng mot phan tir B-D-glucose tir dau khong khir ctia hop chét
glycoside hodc oligosaccharide [4]. B-glucosidase hién nay dugc
thu nhan tir mot s6 loai vi sinh vét thong thuong bing phuong
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nhiét cao nhét vai thoi gian ban rd 1a 85 gio & 100°C va 13 gid ¢
110°C [10].

Trong nghién ctru ndy, chung t6i tién hanh khao sat diéu kién
t0i wu va cac thong $0 dong hoc cho hoat tinh ctia enzyme BGLPf
trén co cht nhan tao PNPG va bude dau thir nghiém hoat tinh trén
hop chit isoflavone glycoside d4u nanh.
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Abstract:

Isoflavones are a class of polyphenolic compounds
found with the high concentration in soybeans and soy
products. However, most of them are low absorbed
in the human stomach as glycosylated forms, one or
more sugar molecule(s) conjugated to the aromatic
ring or a hydroxyl group. The release of the sugar
molecule(s) from the isoflavone glycoside results
in an isoflavone aglycone, one of the best-absorbed
polyphenols with the high potential of estrogenic,
cholesterol-lowering and antioxidation improvement.
To convert these glycosides into the corresponding
aglycone forms, the B-glucosidase enzyme is required.
In this article, the authors investigate the thermophilic
ability and catalytic activity of P-glucosidase enzyme
from the archaeon Pyrococcus furiosus. The celB gene
encoding the B-glucosidase is expressed as the soluble
form in E. coli host cells by binding to the Glutathione-
S-tranferase (GST) tag with 17.05% and 57.5% yields of
total intracellular soluble before and after purification,
respectively. Enzymatic activity using 4-nitrophenyl-
B-D-glucopyranoside (pNPG) as a substrate has been
optimised at 100°C, pH 5.0; specific activity is 164.44
U.mg; the values of K , V_ and K, are respectively
0.088 mM, 332.27 U.mg'.min' and 446.9 s'. The
enzyme shows the catalytic activity on soybean glycoside
compounds, most genistin and daidzin are converted
into the corresponding aglycone forms, genistein and
daidzein, respectively.

Keywords: isoflavone hydrolysis, Pyrococcus furiosus,
soybean, thermophilic, B-glucosidase.
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Khoa hoc Ky thuat va Céng nghé

Vat liéu va phuong phap nghién cuu
Chiing, moi truong

Té bao chu biéu hién E. coli BL21/pGEX-2TK-celB dugc cung
c?ip baoi Phong thi nghiém Céng nghé¢ sinh hoc phan tur, Truong Dai
hoc Khoa hoc Ty nhién, Pai hoc Quéc gia TP Ho Chi Minh. Méi
trudng LB (g.I"): trypton 10 g, cao nim men 5 g, NaCl 5 g, agar 20
g va moi truong LB ampicilin 100 g.ml”; tat ca moi truong duge
hap vo trung ¢ 121°C, 20 phat, [am ngudi rdi b sung ampicilin
(néu co) trude khi thao tac.

Cdm 1rng va thu nhdn f-glucosidase

Hoat hoa qua dém (14-16 gid) mot khuan lac E. coli/BL21-
pGEX-2TK-celB trong dng nghiém 5 ml LB ampicillin ¢ 37°C,
250 vong/phit. Cay truyén ty 18 1:20 sang ong nghiém 5 ml LB
ampicillin va nuéi lic & 37°C, 250 vong/phut dén khi OD dat
0,8-1,0. B6 sung 0,1 mM isopropyl -D-1-thiogalactopyranoside
(IPTG) (Bio-basic) nong do cudi vao dich nudi, tiép tuc nudi lic
37°C, 250 vong/phut trong 4 gio [11].

Thu nhan 1,5 ml dich nuéi cdy, ly tim 5.000 vong/phit trong 5
phut loai dich, hoa sinh khéi lai trong 400 pl nudc cat vo tring. Pha
t& bao bang song siéu 4m & 50 Hz, 5 chu ky, mdi chu ky 15-20 gidy;
hut 50 ul 1am pha tong. Phan con lai ly tim 13.000 vong/phit trong
5 phit ¢ 4°C, thu 50 pl dich ndi 1am pha tan. Hoa tua trong 350 pl
nudc cit vo tring, hit 50 ul lam pha tia. Bo sung mdi pha tong, tan,
tia 10 pl Sample 6X, dun 100°C trong 15 phit, lam lanh nhanh. Tién
hanh dién di SDS-PAGE trén gel polyacryamide 15%; nhugm gel,
giai nhudm va x4c dinh do tinh sach bang phan mém Imagel.

Tién hanh dinh lugng protein bing phuong phap do Bradford
voi ty 1€ V mau:V thuoc thir Bradford = 1:4.

Tinh sach p-glucosidase va xdc dinh ming do sau tinh ché

Phﬁn tan dugc loc qua bd loc ¢6 kich thude 16 loc 0,2 M,
chuyén vao cot GraviTrap chira san 2 ml Glutathione Sepharose
4E} (GE Healthcare). Cot dugc ;ira lai hai lan véi 5V PBS, pH 7,3
dé loai bo protein khong lién két. Protein dugc ly gidi nho 15 mM
Glutathione khtr (Merck-Millipore) trong 50 mM dung dich Tris-
HCI, pH 8,0.

Xac dinh kich thudc va do tinh sach protein nho dién di SDS-
PAGE va phan mém Imagel.

Khdo sdt diéu ki¢n téi wu ciia BGL trén co chit pNPG

Nhiét do dugc khao sat tir 60-100°C va pH tur 4,0-6,0.

Phan tmg duoc thyc hién trong 500 pl, bao gom: 6,45 pg
BGLPf, I mM pNPG (Sigma), 50 mM dém citrate phosphate & pH
khao sat. Tién hanh phan tng trong 5 phut ¢ nhiét do khao sat. B

sung 500 pl dung dich 1 M Na,CO, ding phan ng. Do OD ¢ budc
song 405 nm [3].

Xdc dinh hogt tinh va hogt tinh riéng ciia enzyme doi véi co
chat pNPG

Dbuong ghuén p-nitrophenol (pNP) (Sigma) dugc thyc hién
trong day nong d¢ tir 0-200 uM trong dém citrate phostphate, pH
to1 wu. Két qué ghi nhén ¢ OD 405 nm.
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Phan tmg dugc thuc hién trong 500 pl, bao gdm: 6,45 pg
BGLPf, 1 mM pNPG, 50 mM dém citrate phosphate ¢ pH tbi
wu. Tién hanh phan tmg trong 5 phit & nhiét do toi wu. BO sung
500 I dung dich I M Na, CO, dimg phan {mg. Do OD ¢ budc
song 405 nm.

Dya vio dudng pNP, xac dinh luong co chat bj phan cat. Tir
do, tinh toan dugc hoat tinh va hoat tinh riéng ctia enzyme véi dinh
nghia: mot don vi hoat tinh (1 unit) 1 lugng enzyme can dé phan
cat hoan toan 1 uM co chét trong 1 phat & diéu kién t6i wu [12];
hoat tinh riéng (U.mg") 1a s6 don vi hoat tinh trén 1 mg protein
mau. Hoat tinh riéng x4c dinh do tinh sach ciia enzyme muc tiéu
trong mau.

Hoat tinh (U) =

BGLPf 00

; Hoat tinh riéng =

trong do: my, .- luong enzyme BGLPS trong phan mng;n - 50
mol co chat pNPG bi phan cit.

Dong hoc enzyme BGLPf nho phwong phap Lineweaver-Burk
Nong d6 pNPG duoc khao sat tir 0-2000 puM.

Phan tmg dugc thye hién trong 500 pl, bao gom: 6,45 ug BGLP,
PNPG & cac nong do khao sat, 50 mM dém citrate phosphate ¢ pH
t61 wu. Tién hanh phan (mg trong 5 phut & nhiét do toi wu. BS sung
500 pl dung dich 1 M Na,CO, dung phan tmg. Do OD ¢ budc
song 405 nm. Dya vao duorng chuan PNP, xéc dinh lugng co chat
bi phan cét. V& do thi Lineweaver-Burk, tinh todn cac gia tri K,
vV . vakK

Thir nghi¢m hogt tinh enzyme trén hop chit isoflavone tir
dau nanh bang phuwong phdp sac ky long hi¢u nang cao

Hoa tan 20 g bot dau nanh da nghién min vao 100 ml ether dau
héa. Pha té bao bang Ultra turax trong 3 phit; khudy déu dich bing
méy khudy tir & nhiét d9 phong trong vong 30 phit; ly tam 10.000
vong/phut, 15 phut, thu tua. Lap lai cac budc trén hai 1an. Bot sau
khi da u kho tu nhién dugc hoa lai trong 100 ml methanol 80%
(v/v); pha t& bao bang Ultra turax trong 3 phat; khudy déu dich
bing may khudy tir & 80°C trong 2 gio; ly tam 10.000 vong/phit,
15 pht, thu dich; c6 quay thu nhan cao tong [13].

Tién hanh thiy phan 0,15g cao tong & nhi¢t do t6i uu trong 1
ml dung dich dém citrate phosphate ¢ pH t0i wu, 21,5 pug BGLPS,
b6 sung nudc cit du 2 ml; tién hanh ly tim thu dich, c6 quay
thu cao, can khdi luong. Hoa tan cao thu nhan trong dung moi
MeOH:DMSO =4:1 vé nong d6 10.000 ppm; tién hanh chay HPLC
pha dao, st dung cot Macherey Nagel, CC Kromasil, 125x4 mm,
5 um 100A, C18 véi quy trinh: 0-100% AcN, 0,5 ml/phut trong 15
phut; 100-100% AcN, 0,5 ml/phut trong 4 phut; 100-0% AcN, 0,5
ml/phit trong 1 phut; 0-0% AcN, 0,5 ml/phut trong 5 phut; thoi
gian luu: 25 phat. D6i chiéu két qua thu nhan dwgce véi profile chat
chuén thuong mai: daidzein, genistein (Sigma).

Két qua va ban luan
Cdm trng va thu nhdn f-glucosidase

Két qua ¢ hinh 1 cho théy, xuét hién vach muc tidu khoang
80 kDa ¢ mau c6 cdm ung (giéng 3) so vdi mau khong cam tng

TAP CHI

HOA HOC

NGNGHE |e Nam 61(8) 8.2019

(giéng 2) ding nhu gia thiét. Bén canh d6, protein ndy nim hoan
toan trong pha tan va chiém 17,04% tong protein tan trong E. coli.

97 kDa— S

66 kDa—q_
]

= 80 kDa

Hinh 1. Két qué di¢n di kiém tra kha nang biéu hi¢n BGLPf.

Giéng 1: thang protein LMW; giéng 2: E. coli BL21 trong mi trudng c6 0,1 mM
IPTG; giéng 3-5: pha tdng, tan va tlia tuong (ing clia E. coli BL21/pGEX-2TK-celB
trong moi truong c6 0,1 mM IPTG.

Tinh sach p-glucosidase va xdc dinh no”‘ng do sau tinh ché

Két qua hinh 2 cho thay, phafm 16n protein tap Qéu duge rira ra
khoi cot chi sau lan rira t}u’r nhat, trong khi hau hét BGLPf dugc
gilr lai (vach 80 kDa) chiém 57,5%.

Hinh 2. Két qua tinh ché& BGLPf.
Giéng 1: protein tong; giéng 2: dich qua cot; giéng 3, 4: dich sau rdia cot lan 1 va
2; giéng 5: thang protein LMW; giéng 6, 7: dich dung ly 1an 1 va 2.

5 il

o = J0kDa

Khdo sit diéu kign t6i wu ciia BGL trén co chit pNPG

Két qua khao st cho thdy enzyme hoat dong tdi uu & diéu kién
nhiét d6 100°C, pH 5,0 (hinh 3).

T — o
oo T I [ | #0,800-1,000

| T #0,600-0,800
0800 | | #0,400-0,600

! | §0,200-0,400
0.600 | —] #0,000-0,200

| |

B ) Nhiét do 100

| -/ Nhiét do 80

——/ Nhiét d¢ 60

Hinh 3. Két qué khao sat diéu kién toi uu cho hoat tinh clia BGLPf.
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Nhiét d6 t6i wu cho hoat tinh cua tinh enzyme BGLPf ¢ 100°C,
cao hon hin ¢ nhiéu loai vi khudn, ndm men, nim mdc khéc [14].
Mot s6 két qua khao sat nhiét o toi uu trong khoang 90-110°C ciing
duoc ghi nhan & mot s enzyme khéc trén Pyrococcus furiosus
[15-17] hay mot s enzyme thudc nhom hydrolase ¢ nhiing loai
chiu nhiét khac [18]. Ngoai ra, viéc dung hgp duéi GST khong lam
anh huong t6i hoat tinh chiu nhiét ciia enzyme.

Poi v6i thong s6 pH, két qua thu nhan phu hop voi mot sb
nghién ctru khac trén ca ching tai to hop 1dn chung ty nhién [10,
19, 20]. Cac nghién ciru khac trén mot s enzyme thity phéan cta P
furiosus nhu p-mannosidase, p-galactosidase trén céc co chat khac
nhau [15-17] va ¢ nhiing loai c6 enzyme thudc nhom glycosyl
hydrolase [14, 18] ciing ¢6 khoang pH tdi wu tir 5,0-7,5. Khoang
pH nay phu hop véi cac loai carbohydrate trong tu nhién, nhg d6
¢ tiém nang (mg dung rong rii trong san xuat cong nghiép thuc
pham.

Xdc dinh hoat tinh va hoat tinh riéng ciia engyme doi véi co
chit pNPG

Don vi hoat tinh va hoat tinh riéng cua enzyme BGLPf lan luogt
12 6,018 pg va 164,44 U.mg’', twong duong so vdi nghién cliru cua
Voorhorst va cs [21] va cao hon nhiéu so véi nhidu loai ndm mébc
(bang 1).

Bang 1. Hoat tinh riéng ctia enzyme doi véi co chat pNPG.

Ngudn thu nhin Hoat tinh riéng (U.mg™") Tai liéu tham khao
200 [21]
Pyrococcus furiosus -
164 Nghién ctru nay
Penicillium pinophillum 83
Penicillium citrinum 0,159 [8]
Fomitopsissp 53
Aspergillus niger 19 [22]
spergillus nige 124
Humicola grisea 26,1
(23]
Trichoderma reesei 23,9

Déng hoc enzyme BGLPf nho phwong phdp Lineweaver-
Burk (hinh 4)

Két qua ghi nhan cac gia tri dong hoc tinh toan duoc lan luot
lAK =0,088mM,V  =33227Umg' min'vaK =4469s".

=

0,005 1

[s]

<l

¥ =5,5219x+0,0627

-0,015 -0,005 0,015 0,025

Hinh 4. Do thj Lineweaver-Burk ddi véi enzyme BGLPf.
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Khoa hoc Ky thuat va Céng nghé n—

So v6i mot s6 nghién ciru khac vé BGL tir ¢0 khuén P. furiosus
thigiatriK vaV thap hon mot nira, cu thé gla tri ghi nhan duoc
1an luot laK =0, 15 mMvaV_ =700U. mg’ 1o, 15 20,21].D
doan, enzyme ciia dé tai co kha'r nang bi trc ché bai ndng do glucose
cao. Lap luan nay dua trén co so khi ham lugng glucose, tic sén
phim cta qua trinh thily phan, ¢6 ndng do cao sé gay tre ché nguoc
lai hoat dong enzyme B-glucosidase [8, 24].

Thir nghiém hoat tinh enzyme trén hop chit glycoside tir dgu
nanh bang phwong phdp sdc ky long hi¢u nang cao

Dua vao profile chat chuan, hai hop chat c6 thoi gian luu 13,85
phut va 15,03 phat lan lugt la daidzein va genistein. O mau chua
xir 1y enzyme, hai peak co thoi gian luu ngdn hon 1 daidzin ¢
11,25 phit va genistin ¢ 12,15 phut (hinh 5).

YA W0 1 15,03
ST 0

0,4 - Genistein

D) hép thu (AU)

D) hip thu (AU)

Thoi gian

C 12,15

Genistin
H

= o -
=) K/ Daidzin Ho
< o How \\ 0.
~ 0. 0.
Ho- o
..g 3 o J ‘ =
* 04 ™ !
2 OH ~
. o
S 0 A on OH
g o]
0,1
0,04
T T T 1
o . : : i 12 u 16 1 20
Thoi gian
13,84
0,6
D HO. 0.
e 0
S O
o N
= o, OH L
= L ~ on
s ] Daidzein
= >
)
=
«e
=]

Thoi gian

Hinh 5. Profile két qua HPLC.
A. Chét chudn Genistein; B. Chét chudn Daidzein; C. Mau cao khong xd
Iy enzyme; D. Mau cao c6 x ly enzyme.



s Khoa hoc Ky thuat va Céng nghé

Khi so sanh giira hai két qua co xtr Iy va khong xir 1y enzyme,
¢6 su ting cuong hai peak daidzein va genistein tir mau khong xir
1y enzyme sang mau c¢6 xit Iy. Ciing v6i d6, co sy chuyén doi dang
ké cua hai peak c6 thoi gian lwu ngan (11,35 phut va 12,15 phit)
sang peak co thoi gian luu dai (13,85 phit va 15,03 phut) phu hop
voi vige cac hop chat glycoside ¢6 tinh phan cuc cao hon da bi
chuyén dbi thanh cac dang aglycone c6 tinh phan cuc thip hon
nén thoi gian luu lau hon. Nhu vy, enzyme BGLPS tir dé tai thu
nhan cho hoat tinh chuyén doi cao dbi véi cac hop chat isoflavone
glycoside trén co chat dau nanh.

Enzyme B-glucosidase siéu chiu nhiét tir ¢ khuan Pyrococcus
furiosus c6 hoat tinh t6i wu & 100°C, pH t6i wu 5,0, hoat tinh
enzyme 164,44 U.mg" cao hon nhiéu so v6i cic loai ndm mdc
khac. Véi diéu kién téi wu nay, BGLPf [a mot img vién trién vong
trong tmg dung chuyén doi isoflavone noi riéng va céc hop chat
glycoside ndi chung. Budgc dau thir nghiém hoat tinh dat hiéu qua
chuyén ddi cao trén co chat isoflavone dau nanh.

LO1 CAM ON

Chung t61 xin chan thanh cim on GS Michael Thomm (Pai hoc
Regensburg - CHLB Dirc) di ting genome ¢6 khuén Pyrococcus
furiosus va Chuong trinh “Vuon uom sang tao khoa hoc cong nghé
tré” dugc quan 1y boi Trung tim Phat trién khoa hoc cong nghé tre,
Thanh doan TP Ho Chi Minh d hd trg kinh phi dé thue hién dé tai.

Toan bd qua trinh nghién ctru duge thuc hién tai Trung tam
Nghién ctru hop chét ty nhién c6 hoat tinh sinh hoc va Phong thi
nghiém Cong ngh¢ sinh hoc phan tr, Trudng Dai hoc Khoa hoc Ty
nhién, Pai hoc Quéc gia TP H) Chi Minh.
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