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TINH SACH VA NGHIEN CUU MOT SO TINH CHAT CUA CAC CHAT KiM
HAM TRIPXIN VA KIMOTRIPXIN O HAT HOE-SOPHORA JAPONICA L. f.

Céc proteinaza tham gia vdo nhiéu qud
trinh séng quan trong, quéd trinh gay bénh, ...
Protein ttc ché& proteinaza (PPI) c6 tdc dyng tc
ché dic hiéu cao d6i v6i proteinaza, vi vdy
PPI 1a mot trong nhitng yé&u t§ didu hoa cé
hiéu qua qué trinh proteolysis trong hé théng
s6ng. Mot s6 PPI dd dugc sit dyng dé diéu trj
mot s6 bénh do hoat dong clia proteinaza téng
qud mic binh thudng. Dén nay, cling di cé
nhiéu dén liéu cho thay c6 thé sit dung PPI dé
didu trj mot s6 bénh hiém ngheo nhu ung thu,
AIDS, ...

Mot s6 nghién citu [1] cho thdy 6 thé st
dyng PPI trir sau hai. PPI phé bién & dgng vat,
thyc vat va vi sinh vat, vl vay vi¢c nghién cttu
didu tra PPI & sinh vat, dac biét 1A thyc vat dé
phét hién cdc PPI c6 nhitng dic tinh quy, c6
thé wng dung vao thyc t& 12 van dé dang duge
nhiéu nha khoa hoc quan tam.

Chdng toéi di tién hanh diéu tra nghién
citu PPI & nhiéu ho thyc vat khéc nhau [1, 8]
vd méi day nhét 1 cdc két quad nghién ciu &
mot s& cAy thuoc ho Ci phé va ho Dau, di
phét hién dugc hat hde c6 ham lugng chat
Kim ham tripxin (TI) va chat kim h&m anpha-
kimotripxin, (KI) cao nhét trong s6 cdc méu
dd nghién cttu vi vay chidng toi da tién hanh
tinh sach vd nghién cttu PPI & hat hoe -
Sophora japonica L. f.

I. PHUONG PHAP NGHIEN CUU

1. Nguyén li¢u

Hat hde - Sophora japonica dugc thu héi
& Gia Lam. T4ch bd vo hat, nghién nhd min,
loai chét béo va chiét ridt trong dém Tris-HCl
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Trung tdm Cong nghé sinh hoc, DHQGHN

0,05 M, pH =174.

Héa chét: Cazein, BApNA(benzoyl-L-acginin -
p-nitroamit) clia héng Sigma (St Louis, Mo,USA).
Kt protein chufn dé xdc dinh kh6i lugng phan tir,
Kft protein chudn dé xdc dinh pl béng phuong
phdp dién di h¢i ty ( IEF ) clia héng Biorad (MJ).
Ampholyt pH 4 - 6,5, Gelbold film, imidazol, kit
nhudm bac, superdex 75, superdex 25, MonoQ clia
hiing Pharmacia Fine Chemicals (Thyy Dién). Céc
héa chét khdc dat do sach phén tich.

2. Phuong phédp

Xdc djnh hoat do kim h&m tripxin (TIA) va
anpha-kimotripxin (KIA) ¢ 35,5°C trong 20 phiit
theo phuong phép Anson cdi ti€n. Mot don vj hoat
do e ché tripxin (IU) 12 lugng chét itc ché lam
gidm 50% hoat d¢ clia 2 mg tripxin. Hoat d¢ ttc
ch& kimotripxin dugc xdc dinh twong ty nhuw hoat
d6 \fc ché tripxin,

Xéc dinh protein tieo phuong phép Bradford
[3] sit dyng albumin huyét thanh bd lam protein
chuén hodc do tryc ti€p mat do quang hoc & bude
séng 280 nm .

Dién di phdt hién protein theo phwong phdp
Leammli [7] v6i néng 4o gel 12,5% cé sodium
dodecyl sulfat (SDS). MAu dugc xir 1§ nhi¢t &
100°C trong dém méu cé SDS va 2-mecaptoetanol.
Nhudm gel sau dién di bing dung djch coomassie
brilliant blue 0,1% trong hén hop metanol: axetic:
nuéc (4:1:5). Tdy mau bdng dung dich hdn hop
trén.

-Véi moét s6 trudng hop gel duge nhuém am
ban theo phuong phép Fernandez Patron [6]: l4c
gel nhe nhang trong dung djch imidazol 0,2 M
trong 10 phit, sau d6 chuyén gel sang i trong
dung dich ZnCl, 0,2 M trong mdt phit.

Cong trinh duge sy hd trg vé kinh phf clia Chuong trinh nghién ctru co bén.
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thoetanol va khong xir 1y nhiét, Tdy SDS khdi gel
béng dung djch triton X-100 2,5% trong 30 phiit, 0
gel trong dém Tris-HCL 0,05 M pH 7,5 ¢6 250 ug
tripxin/100 ml & 37°C trong 8 gid.

Phitc hop imidazol-Zn s& tao nén gel c6 mdu
tring dyc. Protein s& hién duéi dang cdc béng
trong sudt khong mdu trén nén gel tréng dyc,
céc bang ndy dugc thoi ra tir gel va sit dyng
trong nhiéu nghién citu ti€p theo.

Dién di phét hi¢n cdc chdt kim hdm
tripxin (TI) va anpha- kimotripxin (KI) theo
phwong phdp Hanspal [5] v6i gel 12,5% cé
SDS, néng d¢ co chét gelatin tr¢n trong gel
dat 0,1%. Miu protein dugc trén béng dém
méu cé6 SDS nhung khong cé 2-mecap-

IL. KET QUA VA THAO LUAN

1. Tinh sach PPI ciia hat hoe

Qu4 trinh tinh sach PPI clia hat hoe qua céc
bude duge mo ta ¢ hinh 1.

| Dichchittthe |

v

[ Séc ky qua cot superdex-75 |

v

Séc ky qua cot trao d6i anion (Mono Q) trén hé théng
FPLC (Pharmacia). Dém Tris-HC1 0,05 M pH 7,4

v

Séc ky qua cot trao d6i anion (Mono Q) trén h¢ théng
FPLC (Pharmacia), Dém Tris-HCl 0,05 M pH 8,0

v

| Séc ky loai mudi qua cot superdex-25 l

[ Dién di am bén (gel dugc nhuém biing imidazol-Zn)

v

| Thu héi PPI trén gel bing centricon elution tube ]

/

Kiém tra hoat tinh PPI thu
héi tir gel bing co chat
BApNA

SDS - PAGE (kiém tra d¢ tinh
sach clia PPI bing kft nhuém bac)

Hinh 1. So dé tinh sach PPI tir hat hoe
Ghi chuis SDS: Dién di trén gel poliacrilamit ¢é SDS, Rf: o di dong dién di, pI: diém ddng dién

a) Sdc ky qua cét loc gel superdex-75

Két qua séc ky trén hinh 2 va bing 1 cho
thdy c6 ba viing protein véi ky hiéu 1a P1, P2, P3
duge rdt xudng theo ty 1¢ 26% : 5,5% : 68%.
Trong d6, dédng chid ¢ dinh P2 (ving c6 ham
lugng protein th&p nhat) 14 viing ¢6 ca hoat tinh
Kim h&m tripxin vA anpha-kimotripxin, do dé
ché€ phém sau khi qua cot superdex c6 d¢ sach
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tang g&p nhiéu 14n so v6i mu tho ban ddu (hinh
3):

Két qua dién di protein theo phuong phdp
Leammli (hinh 3) cho thay P2 d& dugc tinh sach
déng ké so v6i miu dich chiét tho ban ddu. Céc
béng protein cé khéi lugng phan tir 55, 35 va 16
kDa (so v6i protein chuén chay cing diéu kién)
14 céc protein chinh & dinh P2 (hinh 3).
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Hinh 2, Shc ky miu hat hde qua cot superdex-75. Dém Tris-HC1 0,05 M pH 7,4.
Té&c do chiy 24 m]/gid. Thé tich m&i phan doan 2 ml. Kfch thuée cét 1,2x90 cm

Bdng 1
Ty 1¢ proteln & cdc dinh sau cdc glal doan tdch rit va so véi mau thé ban ddu
% so vol tong lwgng | % so vél téng lugng
Glal dogn Méu oy protein Ién cft proteln ban déu

P1 26,00 26,00
Superdex-75 P2 5,50 5,50
P3 68,00 68,00
MonoQ D, 9,40 0,52
b¢m Tris HCI pH 7,4 D, 17,40 9,96
MonoQ SJ-1 6,00 0,03
D¢m Tris HCI pH 8,0 SI-II 26,20 0,25

b) Sdc ky dinh P2 qua cgt Mono Q trén hé thong
sde ky nedgng FPLC
Séc ky dinh P2 qua cot Mono Q (trao ddi
anion manh) trén hé thong séc ky ty dong FPLC
trong dém Tris - HCI pH 7,4 v6i gradient néng
d¢ NaCl 0-1 M thu dugc hai cym dinh protein
c6 chifa cd hoat do kim hdm tripxin l&n

kimotripxin (ky hiéu D, va D,) (hinh 5) tdch
nhau khd rd & néng d¢ mudi tuong ing la 0,13 -
0,16M va 0,22-0,26 M véi ty 1¢ 9,4% (D)) va
17,4 % (D,) téng lugng protein 1én cot (bing 2).
D¢ sach clia D, vd D, ting 1én nhiéu l4n so véi
méu qua cdt superdex-75 khi phan tfch D, va D,
trén gel poliacrilamit (hinh 3).
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Hinh 3. Phé protein qua SDS -PAGE 12,5%
1: miu tho, 2: P2,3: D,, 4: D,, 5: protein chudn
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Hinh 4. Pho protein qua SDS -PAGE 12,5
1: protein chudén, 2: S§J-1, 3: SJ-1I

%

=

Hinh 5. Shc ky dinh P2 qua cot Mono Q trén
FPLC. Bém Tris-HC1 0,05 M pH = 7,4 véi
gradient 0-1 M NaCl, t6c do chay 30 ml/gid, thé
tfch méi phan doan 1 ml, kich thuéc cot 1 ml

Bdng 2

Po di dong dién di vaty 1¢ tuong quan mot
s6 biang protein chinh & SJ-Iva SJ-II

RE Méu
% protein & SJ-1| % protein & SJ-1I
0,34 2,0 34
0,41 2,6 Tl
0,44 1,6 8,2
0,60 12,4 7.9
0,68 75,0 70,1

D& thu nhan dugc PPI hoan toan tinh sach,
D,va D, dugc thu lai va tiép tyc tdch riéng dua
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Hinh 6. Sc ky D1 qua cdt Mono Q trén FPLC. -
Pém Tris -HCI 0,05 M pH = 8,0 véi gradient
0-1 M NaCl, t6c d¢ chdy 30 ml/gid, thé tich

méi phan doan 1 ml, kich thudc cot 1 ml

cot Mono Q céan bing véi dém Tris -HCI pH 8,0
(hinh 6 va 7). Tuong tu két qua trén, chiing toi
thu duge hai dinh PPI (ST-Iva SJ-II )duoc rit &
néng 46 mudi twong ding véi D, D,. Ngodi su
khdc biét vé thdi gian luu (retention time), phé
séic ky & hinh 6 vi 7 con cho thdy véi diéu kién
tinh sach trén, dinh SJ-I dugc tdch t6t hon SJ-II.
Su khéc ndy con duge thé hien khi so sénh phé
protein gitta SJ-I va dinh SI-II wén gel
poliacrilamit (hinh 4).

Phé dién di protein (hinh 4 va bang 2) theo
Leammli cho thdy SJ-1vaSJ-IIchi con vai biang
so v6i dich chiét tho, trong dé bang protein c6
khéi lugng phan tir khodng 20 kDa twong tng
véi R = 0,68 & SJ-I va SJ-II 14 protein chinh,
chiém ty 1¢ trén 70% so véi cdc protein con lai.



" Hinh 7. Shc k¢ D2 qua cot Mono Q trén FPLC.
Pém Tris-HCl 0,05 M pH 8,0 véi gradient 0-1
M NaCl, t6c d¢ chdy 30ml/gid, thé tich méi
phéan doan 1 ml. Kich thudc cft 1 ml

Dién di ¢é co chét phan tich thanh phén, khdi
lugng phan tit PPI theo phuong phdp Hanspal [5]
(hinh 8 va 9) phét hién SJ-IvaSJ-IIcé mot bang

Hinh 8. Ph8 TI trén SDS -PAGE 12,5% ¢6 0,1%
gelatin, 1: Hat tho, 2: TI qua superdex-75, 3: TI
khong bém 4: SJ-I, 5: SJ-11, 6: STI chudn

Bing protein c¢é Rf = 0,68 (16 kDa ) tir SJ-1I

v SJ-II tdch ra tir gel sau khi nhu¢m am bén

(ky hiéu tuong ing 1A E, vA E;) dugc kiém tra lai

d6 sach bing SDS-PAGE, nhu¢m béing kit

nhudm bac theo phuong phép Schecvchenko [9].

Két qud cho thdy méi miu chi ¢ mot béng

protein duy nhét (hinh 11).
* Kiém tra hoat tfnh Kim ham tripxin cla bing

TI vk KI duy nhat ¢6 khoi lugng phan ti nhd
hon 20 KDa,

Trén c& s& phén tich cdc két qua nhan duge
vé thanh phén va khéi lugng phén tit PPI (hinh
4,8 va 9) ching toi gia thiét cdc PPI clia hat hoe
kim ham tripxin v anpha-kimotripxin theo kiéu
hg nhém chat Kim hdm hai ddu Bowman-Birk &
hat cay dau tuong (cé thé kim him déng thi ci
tripxin 14n anpha-kimotripxin cling ldc, dgc
1ap). Tuy nhién, vé khéi lugng phan tir lai cao
hon nhiéu.

¢) Dién di dm bdn (Negative staining) tdch ché
phdm PPI

SJ-I va SJ-II duge c6 dac nhiéu ldn va lén
dién di c6 SDS theo Leammli. K¢t thic dign di,
gel duge nhudm bing imidazol - Zn [6]. Sau khi
céc biing hién hinh (hinh 10), cdt bang c6 khéi
lvong phéan tir khodng 16 kDa va théi bang nay
tir gel bdng elution centricon tube.

Hinh 9. Phé KI trén SDS -PAGE 12,5% c¢6
0,1% gelatin, 1: SI-II, 2: SJ-, 3: KI qua
superdex-75, 4: Hat tho, 5: KI khong bdm,
6: STI chuén

protein ndy, véi co chdt dac higu BApNA [4]
cho thdy & 25°C trong 10 phut, 12,5 pl tripxin bi
Kim h&m hodn todn bdi 50 pl méu E1 va E2.
Didu ndy cho phép ching toi khing dinh bang
protein 16 kDa dugc tinh sach nhu trén ¢6 hoat
tinh ttc ché tripxin. E1 vA E2 cling cd hoat tinh
ttc ch& anpha-kimotripxin khi thir bing phuong
phép khuéch tdn trén dia thach.
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Hinh 10. Pho dién di SJ- 1 va SJ-II trén gel
polyacrilamit 12,5% c6 SDS sau khi dién di

Hinh 11. Phé dién di E, va E, trén gel
polyacrilamit 12,5% c6 SDS sau khi dién di

duge nhudm imidazol-Zn
1:8I1, 2: SJ-1, 3: protein chuén

2. D6 bén nhi¢t ctia SJ-1va SJ-II

Nghién citu d¢ bén véi nhiét ctia PPI
déng vai trd quan trong trong xdc djnh
tinh chat clia cdc protein nay. Chiing toi
d& tién hanh xir Iy SJ-I va SJ-II & 70°C
trong cdc khodng thdi gian khdc nhau.
Két qua nhan duge cho thdy (hinh 12)
TIA clia SJ-I va SJ-II gidm nhanh khi xir
1y nhiét. Sau 3 phit, TIA cla ca SJ-I va
SJ-II chi con khodng trén 40% hoat d¢
ban déu. TIA cta SJ-I vA SJ-II mat hoan
toan hoat dong sau 15 phit xir 1§ nhiét,
Diéu dé cho thdy PPI clia hat hoe c6 d¢
bén véi nhiét kém hon PPI kiéu Bowman-
" Birk ciia hat dau twong hay mot s¢ cAy ho
dau khéc [2].

3. Xdc dinh diém ding di¢n ciia SJ-Iva
8J-1I biing di¢n di ddng di¢n

Nhiéu cong trinh nghién citu cho thdy
nhém ho kim hdm Bowman-Birk thuong
c¢6 pI ndm & ving axit, vf du nhu PPI tir
dau twong (4,55), dau ngy (5,1).. [2].
Mat khéc, qua mét s6 tinh chdt twong ty
gitta PPI hat hde véi nhém ho kim h&m
d& néu & trén, ching toi di ti€n hanh
phén tich diém déng dién PPI clia hat ho?
tir SJ-Iva SJ-II trén gel polyacriamit 5%T
(total cross linker) 4%C (cross linker) cé
ampholyt pH tir 4,0 d&n 6,5 [10].
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dugc nhudm bling bac.
1: protein chudn, 2: E,, 3: E,

% Hoat d cbn lai so véi ban diu
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Hinh 12. D06 bén nhi¢t TI chia SJ-Iva SJ-II
& 170°C

Hinh 13 cho thdy phé dién di SJ-I ¢ mot bing
protein chinh cé plI vdo khoang 6,2, trong khi d6 pI clia
béing protein tuong tng & SJ-II1a 5,85. Téng hop tat cd
céc két qud thu nhan duge, ching toi gid thiét cé ft
nhét hai PPI trong hat hde thu¢c vé nhém ho kim ham
proteinaza serin kiéu “Bowman-Birk” tuong ty nhu céc
PPI ciia cdc cdy ho dau khéc. Céc PPI ndy ging nhau
vé mat kh6i lugng phan tir song c6 thé khdc nhau vé
diém déng dién. Phai chang day 1A cdc dang isoform
ctia PPL :



3, Do bén nhiét clia SI-I vd clia SJ-II khd
giong nhau: sau xir 1y nhi¢t & 70°C trong 3 phiit,
TIA clia SJ-I v SJ-II cdn khodng 40% v sau 15
phut mét hodn tokn,

Tir cdc k&t qud nhan duge, dua dén gid dinh
c6 thé 2 PPI cla hat hoe thudc loal chat kim
h&m 2 ddu kiéu "Bowman-Birk",
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PURIFICATION AND SOME PROPERTIES OF TWO PROTEIN PROTEINASE
INHIBITORS FROM THE SEEDS OF SOPHORA JAPONICA L. f.

LE TRONG QUANG, NGUYEN PHUONG NAM,
PHAN THI HA, PHAM TRAN CHAU

SUMMARY

Using column chromatography on superdex-75, MonoS and PAGE methods allowed to separate two
highly purified protein proteinase inhibitors from Sophora japonica seeds, named SI-I and SJ-IL. Each of them
showed inhibitory activity against both trypsin and chymotripsin.

The molecular mass of both inhibitors were estimated around 16 kDa, However, they were different in pl
value: 6.2 for SJ-1 and 5.85 for SJ-II.

The heat stability of two inhibitors was also similar: after the treatment of inhibitors at 70°C for 3 min,
TIA remained 40% and after 15 min, TIA completely lost.

All obtained data led to a suggestion that SJ-I and SJ-II were isoforms and might be a Bowman - Birk
type double headed inhibitors of higher molecular mass.
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