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TINH SACH VA NGHIEN CUU MOT SO TINH CHAT
CUA PROTEINAZA G SAU XANH, HELIOTHIS ARMIGERA

Pham Thi Tran Chéu, Trinh Hong Thd:
Khoa Sink, DHTH Ha Néi

34w xauh, Heliothis armigera 13 cdn tring gy hai thuge b Lepidoptera, wrong dd phd bidn
& nhidu niréc trén the giéi. D8 cé thé kiém sodt cong tring gay hai mdt cich c6 hidu qui, nguwdi
ta di st dung nhiBu loai thudc héa hoc. Ditu ndy di din t6i sw phét tién tinh khang thude cda
cbn tring vA dic bist I3 nhirng vin d& nghiém trong vE mdi trwdmg. Viée phat hién ra kha ning
bio v§ thic vit nho chit e ché proteinaza (Ryan, 1973; Gatehouse et al., 1979: Broadway et al.,
1986... ) d thic ddy sy phét tridn mét phwong phép méi dé kiém so4t cén tring gy hai. Vi vy
cin thi€t phii cé nhirng hidu biét diy dd vE tinh chdt cda cdc proteinaza & con tring.

Nhiu nghién céu v8 céc proteinaza & du tring thudc bd Lepidoptera di cho thiy céc enzim
ndy c6 tinh chit cda proteinasa xerin “twong tu tripxin® véi pH t8i wu & ving kiem (Miller et
al., 1974; Ahmad et al., 1976, 1980: Eguchi et al., 1985; Purcell et al., 1992....). Trong céng trinh
truée (Trink Hong théi v Pham Thi Tran Chau, 1993). ching t6i da buée diu nghién ciru mt
88 tinh chit clia proteinaza kiem & siu xanh (Heliothis armigera) vi da gih thiét trong dich chiét
clta s3u xanh cé chéra ft nhit 2 proteinaza. Céng trinh ndy giéi thigu két qua tinh sach vi nghién
cifu mot 88 tinh chit cda cic proteinaza nay.

NGUYEN LIEU VA PHUONG PHAP

D6i twong: fu tring sdu xanh, Heliothis armigera tudi 5 vi 6 1y tir Vién Bdo vé Thuc
vat (Tt Liém, Ha Ni). Miu dwge chidt, thu dung dich ersim theo phwong phép di dwgc mé td
trwéc ddy (Trinh Hong Thai vi Pham Thi Trin Chau, 1993).

Héa chét: Casein cda hing BDH Chemicals Ltd., BApNa (benzoyl-L-arginine-p-nitroanilide)
ctia hing Sigma (St Louis, Mo., USA); Sephadex G-75, DEAE - Sephadex A-50 ciia hing Pharmacia
Fine Chemicals (Thuy Dién). Céc héa chit khdc dBu c6 dd sach phin tich.

Phwong phip

Xdc dink hoat 3 enzim: Sk dung co chdt Casein, hoat dé proteolitic dwyc xdc dinh theo
phuong phap Anson cAi tién nh d mb t4 truée diy (Trinh Hong Théi vd Pham Thi Trin Chau,
1993). St dung co chdt BApNA, hoat d3 phan giAi BApNA di dwoc xéc dinh theo phrong phép
Erlanger et al. (1961).

Xdc dinh protein: Xéc dinh protein theo phwong phép Lowry (Lowry et al., 1951).

Dién di trén gel poliacrilamit (PAGE): Dién di Page 7,5% theo phwong phip Davis (Davis,
1964). Dién di trén gel poliacrilamit ¢6 SDS (SDS - PAGE) thyc hién trén gel bin véi 10%
acrilamit theo phwong phép cda Laemmli (1970). Nhuém gel bing dung dich amino den 10B 1%
trong axit axetic 7%, tdy mau bing dung dich axit axetic 7%. g
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Xdc dinh proteinaza trong gel bdng di¢n di SDS-PAGE c6 co chdt Casein: 4p dung phwong
phép cda Heussen vi Dowdle (1980) d¢ x4c dinh proteinasa trong gel SDS-PAGE 10% véi mét vai
bién d8i sau: Casein dwoc trdn dBu véi dung dich poliacrilamit d€ cho ndng 8 cudi cing 0,2%;
ndng 45 SDS bing 0,2% trong dém dién cwc; dung dich miu dwge trén véi dém miu c6 SDS
(Laemmli, 1970) nhung khéng c6 2-mecaptoetanol vi sau dé hdn hop khong dun 88i. Sau khi
dién di, gel dwoc ngdm 45 phit & 35,5°C trong triton X-100 2,5% && loai bd SDS. Réa ti€p bing
nuwéc cit trong 30 phiit & cing nhiét d3 trén, sau d6 4 gel trong dém dién di pH 8,3 trong 3 gid
& 35,5°C. Nhu¢m gel bing dung dich amino den 10B trong dung dich c6 metanol, axft axetic vi
nwéce ct theo ty 1§ 3:1:6. T4y mau bing dung dich metanol: axft axetic: nwée cit (3:1:6). Céc
bing proteinaza dwgc nhin thiy nhv 1A nhimg déi sing trén nén xanh sim cda bin gel.

KET QUA VA THAO LUAN
1. Tinh sach proteinaza cia siu xanh

Tém tit qué trinh tinh sach proteinza cda siu xanh tudi 6 dwge trinh biy & bing 1 gom 2
bwéc: Sic ky loc gel qua Sephadex G-75 vA sfc ky trao d8i ion DEAE - Sephadex A-50.

Két qua s4c ky trén hinh 1 cho thdy c6 2 dinh ¢6 hoat dd proteolitic, k¢ hiéu HaP -I va HaP
- I theo thir tw rdt xudng cdt. HaP - Il 1a dinh chd y&u, chiém 65% hoat d§ lén cdt v d¢ sach
t4ng 1én 4 15n so véi ban diu. HaP-I chi chiém khodng 22% hoat 43 ban diu vA hoat d5 riéng lai
gidm xudng. K&t qud trén chimg t4 dich chiét (DC) cé chira ft nht 2 proteinaza cé khéi lwgng
phan tt khic nhau, HaP-II c6 khéi hrong phan tt nhd hon HaP-1. HaP-II dwoc sc ky tiép qua
cdt trao ddi ion DEAE - Sephadex A-50. Két qua trén hinh 2 cho théy sau khi sic ky nhin dwoc
1 dinh c6 hoat tinh proteolitic. Dinh nay khéng hip phu trén c3t vA dwoe rit xudng ngay & buwéc
dBu tién cda qué trinh sic k. Proteinaza sau khi qua cdt di t4ch ra khdi chét mau va mét 88
protein tap nén hoat d¢ riéng cda né di t¥ng lén 11 lin.
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Hinh 1. Sc k¢ qua cit Sephadex G-75 shu xanh tudi 6, dém photphat 0,02 M, pH 7,5.
T6c 4§ chdy 18 ml/gid. Thé tich m3i phan doan 3 ml. Kich thwé ct 1,4 X 95cm
—e— hoat d8; —x— protein
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Hinh 2. Sic ky qua cgt DEAE-Sephadex A-50 sdu xanh tudi 6, dém Tris-HC1 0,05 M, pH 7,5.

Téc 43 chdy 30 ml/gi>. Thé tich m3i phin doan 2ml. Kich thwéc c3t 1,1 X 6,5cm.
bing Gradient NaCl 0 - 0,4 M. —— Hoat d3 , —— Protein; ~ — ~NaCl.

Bdng 1. Tém t&t qué trinh tinh sach proteinaza cda siu xanh tudi 6

Cic buée Protein Hoat 44 Hoat 46 S8 Iin
tinh sach riéng tinh
mg % U % (U/mg) sach,
Dich lén ct 354 100 2,79 100 00078 - 1
Sephadex G-75
HaP-1 108 30,5 0,63 22,5 0,0058 0,74
HaP-II 56 15,6 1,80 64,5 0,0326 4,18
DEAE-Sephadex A-50
HaP-II 19,05 54 1,64 58,7 0,0861 11,04

Qué trinh tinh sach proteinaza cda siu xanh tudi 5 ciing dwoc tién hanh theo cing mét quy
trinh va didu luq;n twong tw nhw proteinaza cda siu xanh tudi 8. Tém t4t qu4 trinh tinh sach &
bing 2.,

Két qud sic kf qua cdt Sephadex G-75 chi tch dwoc mét dinh c6 hoat d3 proteolitic (hinh5),
k§ higu HaP5. Dinh ndy dwoe tinh sach tiép qua cdt trao ddi ion DEAE - Sephadex A-50 (hinh6).
Phin chd yéu cda proteinasa khong hdp phu trén cdt di dwoc rit xudng diu tién, ky hi¢u HaP5-1,
chiém khoing 80% hoat 46 xudng cdt. Phin hdp phu trén cft dwgc rit xuéng & ndng dd mudi
khoing 0,2M NaCl, chi€m tj 1é nhd khodng gin 20% hoat d6 xudng cdt, ky hi¢u HaP5-IL Dinh
HaP5-1 va HaP5-II d3 tich khdi chit mau va mét 3 pmtein tap va hoat 46 riéng ting lén 5 Iin
v3 3 lin twong tng.

Tién hanh dign di trén gel poliacrilamit c4c dinh HaP-1 v HaP-II 44 cho thdy; khi di¢n di
PAGE khong cé co chit cc dinh HaP-I v HaP-II thu dwoc qua sic kf loc gel c6 vai bing protein.
Tuy nhién, sau khi sc ky qua cgt DEAE-Sephadex A-50 dinh HaP-II chi cdn mét bing protein
két qud cda dién di SDS-PAGE (hinh 3). Phan tich proteinaza bing dién di SDS-PAGE c6 co chit
casein d3 cho thiy HaP-II chi c6 1 bing ensim, trong khi HaP-I cé ft nhdt 13 2 bing proteinasa
(hinh 4).
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Hinh 3. Dién di trén gel poliurilazﬁit SDS-PAGE, gel 10%
1. Céc protein chufn; 2. HaP-II da qua c3t DEAE-Sephadex A-50

Hink 4. Hinh dnh dién di proteinasa & céc buéc tinh sach khc nhau.
Dign di tré gel poliacrilamit SDS-PAGE, gel 10% c6 co chét casein 0,2%; 1. HaP-1
2. HaP-II di qua c8t Sephadex G-75; 3. 4. HaP-II d& qua ct DEAE - Sephadex A-50.
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Hinh 5. S4c k§ qua cdt Sephadex G-75 sfu xanh tudi 6, 4¢m photphat 0,02m pH7,5.
Téc d6 chdy 30 ml/gid. Thé tich m3i phin doan 3ml. Kich thwéc ot 2,2 X 60cm
—— hogt 48, —w— protein.
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Hinh 6. S%c kg qua ct DEAE - Sephadex A-50 sfu xanh tudi 5, d8m Tris-HC1 0,06 M, pH 7,5.
Téc 49 chidy 30 ml/gid. Thé tich m3i phan doan 3 ml. Kich thwée cit 1,8 10cm.
Py bing Gradient NaCl 0-0,4 M. —e— Hoat d§; —— Protein; —— — NaCl.

P& tim hidu thém v& céc proteinasa tich dwgc, ching t3i i tién hinh nghién céu dmh hudng
cda mdt 88 yéu t3 dén hoat d¢ proteolitic cda mdi dinh.

2. pH thich hop cia enzim

Anh huéng cda cdc pH khéc nhau lén hoat 45 ensim 3 dwoc nghién cu st dung co chit
casein. Hinh 7 cho thiy pH t5i wu cda céc proteinasa ndy d3u thudc ving kism (pH > pH11),
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twong ty nhw pH t3i wu cia proteinaza & dich chiét. D4ng chd ¥ 12 dwdmng biéu dién inh huéng
cda pH dén HaP-I vd HaP5-1I khéng gim khi pH t4ng din dén gi4 tri 12. Diu 46 chémg té phin
16m chc proteinaza cda siu xanh 13 proteinaza ki¢m.

3. Anh hwéng cda ion kim loai va mdt s6 chit khéc dén hoat dé enzim

Anh hwéng cda ion kim loai vd mdt s3 chat khéc véi ndng d¢ khéc nhau lén hoat d§ ensim
dwoc trinh biy & bing 3. Két qud cho thdy ciing gidng nhw DC, hoat 48 cta ching bj gidm manh
duwéi téc dung cda jon Hg?*+ va tripxin inhibito (TI) dju twong, nhung hiu nhw khéng thay 48
khi 6 EDTA CaCl; va KON (10~° M). Hoat d ensim ciing bj trc ché déng ké b idt.
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Hink 7. Anh hwéng cda pH dén hoat a8 proteolitic cda HaP-I, HaP-II, HaP5-I, HaP5-II
—e_ HaP$-I; —— HaP5-II; —— HaP-I; —o— HaP-II

Bdng £. Tém t4¢ qué trinh tinh sach proteinaga cda siu xanh tudi 5

Céc buée Protein Hoat 46 Hopt 48 S8 1&n
tinh sach . ritng tinh
mg % U % (U/mg) sach
Dich lén c8t 208,5 100 5,515 100 0,02645 1
Sephadex G-75
HaP5 67,13 32,2 | 3,977 72,1 0,05923 2,2
DEAE-Sephadex A-50
HaPs-1 9,78 4,8 1,824 24,0 0,13599 ° 5,1
HaPs5-11 5,00 24 0,378 6,8 0,07869 31

4. Tinh d&c hidu co chit cia HaP-I va HaP-II

Cd HaP-I vd HaP-II d8u phén giki co ch&t BApNA (co chift d¥c hifu cda cée proteinasa tuong
ty tripxin). Tuy nhién, méc 49 phin giki c6 khéc nhau. Hogt &8 phin gidi casein v hopt ¢4 phin
gidi BApNA cda HaP-I va HaP-II dwgc xéc dinh trong ciing diu kifn. Hoptd9 phin giki BApNA
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dwgc tinh twong dwong véi pg tripxin/phit. K& qua & bing 4 cho thdy HaP-II c6 hoat 4§ phin
gidi BApNA r& manh. Mit kh4c, tj 88 hoat 8 riéng phan gidi BApNA /casein cda HaP-II cao
hon so véi HaP-I, ching t8 HaP-II ¢6 i lwc véi BApNA cao hon véi casein.

Béng 3. Anh hwdng cia ion kim loai vA mgt s3 chit khic dén hoat d5 enzim

Céc chit Nbng 6 cudi Hoat d cdn lai (%)
téc dung cling trong hén
hop phin ing HaP-I HaP-Il HaP5-1 HaP5-TI
Déi chimg 100 100 1007 100
HgCl, 10~4M 52,9 57,2 k k
10-°M 10,7 20,5 21,1 15
5.107°M 2,9 0 k k
KCN 10-°M 104,4 107,2 103,1 k
ZnCl, 10-°M k k 86,3 k
CaClp 107°M k k 113,6 116,6
Iot 107°M 50,0 38,5 31,5 k
EDTA 1074M 109,3 109,86 k k
107°M 101,7 105,1 k k
5.1073M 81,9 76,7 77,8 80,0
TI dju 10 g/ml 54,1 52,8 k k
twong 100 g/ml 244 34,6 25,2 18,3
333 g/ml 19,1 25,0 k k

Ghi chi. k: khéng xdc dinh; TI: Tripxin Inhibito.

Bdng 4. Hoat 45 phan gidi BApNA va casein cda HaP-1va HaP-II

Hoat 43 riéng Hoat d5 riéng Ty 58 hoat d3 riéng
(casein) (BApNA) (BApNa/casein)
Sephadex G-75
HaP-1 0,0058 0,661 114,1
HaP-1I 0,0326 5,216 160,0
DEAE-Sephadex A-50
HaP-11 0,0861 15,785 183,3

Nhw vy, két qui nghién céu v8 cic proteinasa & siu xanh di cho thiy pH t3i wu cda ensim
& trong ving ki¥m (pH > 11). Proteinaza ki¥m da dwogc tim thdy & nhitu loi cn tring thudc b
Lepidoptera nhw Spodoptera litura (Ahmad et al., 1976, 1980); Bombyx mori (Eguchi et al., 1985);
Agrotis ipsilon, Heliothis zea, Heliothis virescens (Purcell et al,, 1992). Vi viy, tinh chdt ndy cda
proteinasa & séu xanh khéng phdi 13 trwimg hop ngoai té.

Két qué sic ky d t4ch dwgc HaP-1 vi HaP-II tir su xanh tudi 6. Chiing c6 chung nhitu tinh
chit nhw p H thich hop, 4nh hwéng cda ion kim loai va chit dic hiéu nhém, va hoat d§ phén giki
BApNA. Tuy nhién, ching khéc nhau nh&t dinh v& méc d5 phan gidi BApNA. C¥n cfr vdo tinh
d¥c hiéu co chit BApNA vi hoat d3 bj gihm manh dwéi téc dung cda tripxin inhibite du twong
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c6 thé cho ring c3 HaP-I v HaP-II d8u c6 chira proteinasa xerin “twong ty tripxin”. Két qua dién
di phin tich proteinasa trén SDS-PAGE c6 co cht d phén bigt r5 1 bing ensim i véi HaP -II
va ft nhdt 2 bing ensim d8i véi HaP-1. Nhu vay, HaP-II c6 chira 1 proteinaza; vi HaP-I cé chtra
it nhat 2 proteinaza, ho¥c né ¢6 ciu tric bic 4 v mdi mondme vin cdn giir hoat tfnh xic tic
sau khi bj phén ly (tuy nhién trudmg hop niy it gip). HaP-II & buwéc tinh sach cudi cingchi cho
mdt b¥ng protein khi di¢n di SDS-PAGE, bing niy twong g véi khéi lrgng phén tt khodng 23
KDa. Gid tri ndy twong éng véi enzim “twong tw tripxin” cda Spodoptera litura (Ahmad et al.,
1980) vA ensim “twong ty tripxin” cda Apis mellifica (Giebel et al., 1971) véi khéi lrong phan ti
khodng 20 KDa.

Trong céng trinh trwéc (Trinh Hong Théi v Pham Thi Trn Chau, 1993), ching t5i nhin
thdy c6 sy bién ddi v& hoat 3 proteolitic trong qué trinh phét trién cda Zu tring siu xanh theo
tudi. Hoat d3 phén gidi casein cao nh&t & tudi 6 néu tinh trén con, nhwng néu tinh trén gam trong
lwong co thé thi cao nhit & tudi 5, sau d6 hoat d3 gidm din trong qu trinh bién 48i cda siu sang
ti¥n nhdng. Trong cdng trinh ndy, chéng t3i khong di sdu nghién céu v& sy bién d8i ndy. Tuy
nhién, két qua nghién cru proteinasa cda siu xanh cho thiy siu xanh tudi 5 va tudi 6 déu cé chira
it nh&t 2 dinh 6 hoat @5 proteolitic, trong d6, nhigu tinh chdt da cho phép gid thiét HaP-II cda
siu xanh tudi 6 twong émg véi HaP5-I cda sdu xanh tudi 5.

KET LUAN

Qua két qud nghién céu v& proteinaza cda siu xanh, ching t5i rit ra mét s két lugn sau:

1. Sc ky qua c3t Sephadex G-75 di téch dwoc tir sdu xanh tudi 5 mdt dinh protein cé hoat
45 proteolitic, kf hi¢u HaP-5, chim 75% hoat d¢ cda DC, v tir siu xanh tudi 6 hai dinh protein
6 hoat d§ proteolitic, ky hi¢u HaP-I vd HaP-II twong ¥mg. Trong d6 HaP-II chi€m phin ch yéu
(85% hoat 46 cda DC).

2. Sau khi sic ky tiép tuc qua c8t DEAE - Sephadex A-50, HaP-II chimg td dbng nhit khi
dién di trén gel poliacrilamit SDS-PAGE, khéi lwong phén tt vio khong 23 KDa. Dién di phan
tich proteinasa trén gel poliacrilamit SDS-PAGE cb co chit casein di phét hién dwoc 1 bing
proteinasa tir HaP - I va 2 bing proteinasa tir HaP-1.

3. Cic proteinaza tdch dwgc d&u hoat déng manh & viing kiem (pH = 11). Ci HaP-1va
HaP-1I d8u bj e ché manh dwéi t4c dung cda ion Hg?* vA tripxin inhibito dju twong.

4. HaP-I v3 HaP-II d8u c6 hoat tinh phén gidi casein vd BApNA. HaP-II c6 nhiu tinh chit
cda proteinaza xerin “twong tw tripxin® HaP-I c6 chira proteinasa xerin “twong tw tripxin” v cé
thé cA nhikng proteinasa khic.
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HELIOTHIS ARMIGERA: PURIFICATION OF ITS PROTEINASE
AND STUDY OF SOME CHARACTERISTICS

Pham Thi Tran Chau, Trinh Hong Thai

Hanoi University

In our previous study, we suggested that the larval crude extract of Heliothis armigera con-
tained at least 2 proteinases. The present paper presents the results of purification of the pro-
teinases and study of some their characteristics.

The tow proteolytic activity (PA) peaks were separated by Sephadex G-75 column chromatog-
raphy, designated as HaP-I and HaP-II. Hydrolytic activity of HaP-1I against BApNA and casein
represented about 60-85% of total eluted activity. Rect hy HaP-1I ht DEAE-
Sephadex A-50 column, we have obtained one PA peak which showed one protein band by SDS-
polyacry lamide gel electrophoresis. SDS-polyacrylamide gel electrophoresis containing 0.2% casein
separated two proteinase bands in HaP-I and only one proteinase band in HaP-II. This fact proved
that HaP-II has been purified.

Using casein as a substrate, optimal pH of both ensymes was about 11. The activity of
HaP-I and HaP-II was strongly inhibited by Hg?* and soybean trypsin inhibitor, but nearly did
not change under the effect of EDTA and KCN (10~ M). The about results have demonstrated
that HaP-II was a trypsin like - proteinase, HaP-I contained a trypsin like - proteinase and other
proteinases.
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