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1. Dat van dé

Hat dau tuong (Glycine max L.) c6 chita hai tic ché trypsin dién hinh véi khéi Iugng
phan tu 8 kDa va 20 kDa va dude goi tuong tng 1a chit ic ché Bowman-Birk va chit dc ché
Kunitz theo cach goi cua cac tac gia 1an dau tién phat hién va tinh sach chung [2, 4,]. Cho
dén nay cac tinh chat cua ca hai chat dc ché nay da dudc nghién ctu rat ky (1, 6]. Ca hai
chat déu da duge mot s6 hang hoa chat tinh sach va san xuét lam cac protein chuan cho viéc
xfc dinh khéi luong phan tit biang sic ky loc gel va bing dién di. Tuy nhién, 6 Viét Nam cho
dén nay chua c6 céng trinh nao bao cao vé viée tinh sach cac chat e ché nay. Nghién ctiu
nay nham muc dich thiét 1ap mét qui trinh tuong déi don gian, dé ap dung dé tinh sach chat
e ché Kunitz (KI), véi khai lugng 20 kDa vén kha bén véi nhiét, c6 ham lugng tuong doéi cao
trong nguon nguyén liéu bt dau tuong dé kiém, gia ré dé co thé st dung nhu mét protein
chuan cho viée danh gia khoi lugng cua cac protein thay cho viéc nhap ngoai gia cao.

2. Nguyén liéu va phuong phap nghién ciu

2.1. Nguyén liéu

Hat dau tuong (Glycine max L.) duge mua tit hang hat giéng Ha Noi va dude dinh tén
khoa hoc bai chuyén gia phan loai thuc vat.

Trypsin cua hang Sigma (My), cac protein chuén cia hiang Pharmacia (Thuy dién).
Trypsin-Sepharose duge chung téi tu tong hdp bing cach gin trypsin tinh khiét cia hing
Sigma vao Sepharose 4B da duge hoat hoa biang BrCN cua Hang Pharmacia. Cac hoa chat
con lai déu dat d6 tinh khiét danh cho phan tich.

2.2. Phuong phap nghién cttu

Hoat do dc ché trypsin (TTA) duge xac dinh theo phuong phap khuéch tan trén dia
thach va phudng phap dugde moé ta trong [7]. Mot don vi chat tc ché trypsin la lugng chat tc
ché ¢6 kha niang lam giam 50% hoat dd cua 2 mg trypsin tinh khiét trong cac diéu kién
phan tich.

Protein duge xac dinh bang hai phuong phap: do d6 hap thu anh sang ¢ ving budc

song 280 nm (A,,,) dé1 véi cac phan doan thu qua céc cot sic ky cot va phudng phap Lowry
(5] st dung albumin huyét thanh bd (BSA) lam chét chuén.
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bién di trén gel polyacrylamid ¢6 SDS ( SDS-PAGE) dugc thuc hién theo phuong
phap cia Laemmli [3]. Trong toan bd nghién ciu nay ching téi ding néng do gel tach la
12,5% va nong do gel 6 1a 4%.
3. Két qua va thao luan

3.1. Chudn bi dich chiét hat ddu tuong

Hat dau tuong dude nghién min. 20 g bt nghién min dugc loai md bang ete etylic
(theo ty 1é 1 g bot 5 ml ete). Pha noi 6 trén chita md trong ete duge gan bo, phan bot da loai
md dudc cho 1am bay hoi ete ¢ nhiét do phong.

Bot dau tuong loai md dude chiét bang dém Tris-HCI, 20 mM, pH 7,5 ¢6 chia 50 mM
KCl (dém A) theo ty 1& 1:5 (kh&i luong:thé tich) trong 1 gid. Dich dong thé duge ly tim &
14.000 v/ph trong 20 phut ¢ 4°C. Dich trén tua duge thu lai. Két tua duge chiét lai véi cung
dém A nhung theo ty 1& 1:3 (w:v) va thu dich trén tua bang ly tam.

3.2. Sdc ky trao déi ion qua c¢ét DE-52 cellulose

Dich chiét hat dau tuong cua hai lan dude tron lai va cho 1én cot DE-52 cellulose (c6
kich thudc 1,6x 8 cm) da dudc can bang véi dém A & trén. Toc do 1én cot 1a 20 ml/gio.

Sau khi cho toan bo dich chiét chay qua cét, cot dude riza bang dém A cho dén khi
A, cua dich ria chiét nho hon 0,005 (khoang 120 ml) va sau d6 duge phan hap thu bang
gradient NaCl ti 0,05-1,0M pha trong cung dém A. Téc do ria chiét 1a 25 ml/gio véi méi
phan doan thu la 2ml.

Két qua cho thay protein va TIA dude phat hién ¢ ca phan dich khong hap thu (phan
doan I). Tuy nhién, qua thi nghiém ching t6i thay chit @c ché Kunitz (KI) khéng thudc
phan doan I nén chung toi khong tiép tuc tinh sach KI tit phan doan nay. Sac ky do cua
phan protein hap thu trén cét (hinh 1) cho thay c¢6 hai dinh protein chinh, trong dé chi dinh
thit nhit dude day ra ¢ nong @6 NaCl tu 0,3 dén 0,5M 1a c¢6 TIA (va dude ky hiéu 1a phan
doan II). Con dinh protein thi hai dude diy ra ¢ néng d6 NaCl cao hon thi khong c6 TIA.
Nho loai bo dude phan protein khéng gin vdi cot va phan protein c6 ai luc cao do do ché
pham KI thu dudc da c6 db sach tang lén 10,2 14n so véi ban dau (bang 1). Két qua SDS-
PAGE cua phan doan II con chua rat nhiéu biang protein, trong dé c6 bang véi khéi luong
phan tu 20 kDa (hinh 3).

3.3. Sdc ky qua cét loc gel Sephadex G-100

Cac phan doan II c6 TIA cua bude sac ky qua cot DE-52 cellulose dude don lai, loai
mudi bang tham tich, ¢6 dac dén 2 ml va cho séc ky qua cot qua cot loc gel Sephadex G-100
(co kich thude 1x70 cm) da duge can bing ciing dém A. Cot duge riza chiét bang cung dém A
vdi toc do dong chay 20 ml/gid, thu méi 6ng 2,5 ml.
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Siac ky d6 phan doan 11 sau khi qua ¢ot loc gel ¢6 1 dinh protein 1én va mot vang dinh
kéo dai dén ong thu 40, tuy vay chi ¢6 mot dinh TIA, ting vdi cac ong tu 10-22 la c¢o TIA.
Nhu vay bude sac ky loc gel da cho phép loai bo nhiéu protein khong mong muén, nho dé do
sach cua ché pham KI da dude tang 1én 12,6 1an so véi ban dau (bang 1). Tuy vay, két qua
chay SDS-PAGE cho thay ché pham van con mét s6 bang protein khac nhau, chiing to can

phai duge tiép tue tinh sach.

3.4. Sac ky di lue qua ¢t Trypsin-Sepharose 4B.

Dinh TIA tu bude sic ky loc gel dude thu lai, tham tich déi dém A va cho sic k¥ qua
ot trypsin-sepharose 4B da duge cian biang véi dém A c6 chta 2 mM CaCl,. Protein khong
hap thu va gan khong dac hiéu dude day bang dung dich NaCl 1M pha trong cung dém A.
Phan protein gin dic hiéu trén eot dude day bang dung dich HC1 0,601M ¢6 chia 2 mM
('aCl. Két qua phan tich cho phan dich day bang NaCl ¢é protein nhung khéng c6 TIA.
Dich phan hap thu ¢o chta ca protein va TIA. D6 sach cta ch& pham qua bude nay tang lén
37.2 lan.

K&t qua phéan tich SDS-PAGE (hinh 3) cho thay, ch& pham KI thu dude (cot 6 va 8) o
duv nhat mot bang protein vai kich thude bang 20 kDa, nim dung vi tri cua bing chat e
ché Kunitz ti diu tuong trén duong chay cia cac protein chuan. Két qua nay ching to ché
pham TI thu duoe 1a da tinh sach. Qui trinh tinh sach TI tir dau tuong duge tom tat d bang
I bao gom cace bude: loai ma bang etylic va chiét bang dém Tris-HCI, sic ky qua cot trao doi
ion DE-52 cellulose, sac ky loc gel qua cot Sephadex G-100 va sac ky ai lue qua cot Trypsin-

Sepharose 4B.
4. Thao luan

Chat ve ché Kunitz (KI) véi hoat tinh (e ch& trypsin lan dau tién da duge Kunitz tach
ra ti hat dau tuong mot qui trinh nhiéu bude khac nhau [2]. Sau nay Fedurkina va Mosolov
[1] da phat trién mot phuong phap tinh sach KI tir hat dau tuong rat don gian bang sac ky
hiap thu mién dich, trong dé cac tac gia da st dung KI thuong mai gay khang thé khang KI
G tho vau gan khang thé thu dude lén Sepharose 4B dé tao cot ai luc. Tuy nhién, bude phic
tap cua phuong phap nay la phai gay duge khang thé khang KI. Qui trinh cta chung téi véi
3 bude siac ky phoi hap 6 trén 12 dé dang ap dung véi cac phong thi nghiém hoa sinh théng
thuong hién nay. Qui trinh cho phép thu duge khoang 6 mg KI tir 20 gam nguyén liéu ban
dau. Ché pham ¢ do tinh khiét cao, hoan toan phu hgp véi muc dich stu dung nhu mot
protein chuan cho viée danh gia khéi lugng phan ti bang sic ky hay dién di. Hen thé nia,
vé hoat do riéng 1,17 1U/mg protein (bang 1) va dua trén ty 1é c ché 1mol KI: Tmol trypsin

cho thay, KI thu dude van git nguyén hoat do de ché enzym dich.
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So phan doan
Hinh 1: Sic ky qua cot DE-52 cellulose dich chiét hat dau tuogng co6 chua chat e ché trypsin.

Cot ¢6 kich thude 1,6x8cm dude can bang vai dém A. Téc dé rua chiét 25 ml/gia, thu

moi phan doan 2,0 ml

o —&— Prolein 1
] TIA
6 | i
; 3 _
s | =
512 -
- | I
= 2 &
3 g | S
g = | La Z
-9 I =
4
0 | 0
0 5 10 15 20 25 30 35 40

So phan doan

Hinh 2: Sic ky qua c6t Sephadex G100 phan doan TI cia hat dau tuone.

Cot c6 kich thude 1 x 70cm dude can bang véi dém A. Tée do ria chiét 20 ml/gid, thu
mdi phan doan 2,5 ml.
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Bang 1: Tom tat qui trinh tinh sach chat tc ché trypsin 20 kDa ti hat dau tudng

Két qua tinh sach
STT Budc tinh sach
Protein | TIA |Hoat do riéng (don| Hé so tinh
(mg) |(donvi)| vi/ mg protein) sach (lan)
1 |Loai md bang ete etylic va 1.125 33,28 0,0314 1,00
chiét bang dém A
Sac ky qua cot DE-52
2 [Dinh thd nhat 38,4 12,23 0,318 10,2
3 |Sac ky qua cot Sephadex G-
100 dinh TIA cua cot DE-52 23,1 9,13 0,395 12,6
4 |Sac ky qua cot Trypsin- 6,4 7,50 1,170 37,2
Sepharose 4B
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Hinh 3: Dién di gel polyacrylamid 12,5% c6 SDS ché& pham chat TI tir dau tuong
1: Dich chiét hat dau tuong, 2: Dinh TIA thu ti cot DE-52, 3 va 4: dinh TIA thu tu cot
Sephadex G-100, 6 va 8: Ché pham TI thu tit ¢t sic ky ai luc Trypsin-Sepharose 4B, 7:

Cac protein chuan bao gém: Phosphorylase B, albumin huyét thanh bo, ovalbumin,
cacbonic anhydrase, chit tc ché trypsin (KI) dau tuong va lactalbumin.
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PURIFICATION OF TRYPSIN INHIBITOR (TI) FROM SOYBEANS
(GLYCINE MAX L.)

Phan Tuan Nghia and Dang Quang Hung
Department of Biology, College of Science, VNU

A protocol for purification of the soybean trypsin inhibitor (SBTI) or Kunitz inhibitor
(KI) has been reported. The ground powder was extracted with ethylic ether to remove fat,
then resuspended and magnetically stirred in 20mM Tris-HCI buffer, pH 7.5 containing 50
mM KCI, followed by centrifugation to collect the clear supernantant fluid. The extract then
underwent 3 steps of purification: 1) anion exchange column chromatography on DE-52
cellulose, 1) gel filtation on Sephadex G100 and 1) affinity chromatography on Trypsin-
Sepharose 4B. The obtained TI preparation contained only a single protein of a molecular
welght of 20 kDa as shown at the same position of the standard Kl present in the
molecular weight markers on SDS-PAGE. The protocol allows to obtain 6.4 mg KI from 20
¢ of soybean ground powder and the purification factor of the KI after the 4 steps increased
37 fold.
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