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NGHIEN CcU'U BU'O'C PAU VE PROTEINAZ CUA
MOT PAU XANH (CALLOSOBRUCHUS CHINENSIS L)

Nguyén Hong Nga, Nguyén Quynh Uyén,
Trinh Hong Thai va Pham Thi Tran Chau

Trnng tam Cong nghe Smh hoe. Dai hoe Qudce gia Ha Noi

Mot dau xanh Callosobruchus chinensis la con tring gav hai thuoc bo Coleopter
phat trien manh va phd hai dan 46 rat nhanh. Hang nam. theo bao cdo tai Hoi nghi Ci
tring hoe Quéc té 13, ton that do sau mot da lam giam mat 1/5 san lrong dau do tn
thé gigi. O wirée ta. sy pha hai dau d6 cia con tring nay cung da gay ra nhirng ton th
diang ln tam (23] Vi 1é d6. nhirng nghién cfru vé mot hai kho dan do khong chi ¢6
nghia khoa hoc ma con can thiet cho dinh hirdng irng dung trong cong tac bao quan
d6 sau thu hoach!.

Viee nghien cirn ve proteinaz cia sau mot hai kho dau do néi chung. cia mot d;
xanh Callosobruchus chinensis L. néi rieng con kha méi mé va Iy thi. Nhant déng g
co 50 cho viee tim nhirng bién phap thich hop phong chéng con trung gav hai. ching
da tap trung nghien cirn proteinaz ¢ cac giai doan bién thai cua chiing. Cong trinh n
gioi thien cac ket qua burdre dau nghien cirn vé proteinaz ena dich chiét tir Callosobruch

chiiesss Lo & glai doan : au trang. nhong va tridng thanh.
I. NGUYEN LIEU VA PHUONG PHAP

1. Hoa chat

- Clazew ena hang Sigma Co. Ltd.
- Sephadex G-75 ¢na hang Pharmacia Fine Chemical (Thuy Dien) cung cap.

- Cae hoa chat khae deu ¢6 do sach phan tich.
2. Nguyen liéu

Mot dan xanh Callosobruchus chinensis (do Trung tam Kiém dich Thue vat x
dinh ten) inoi biang hat dan xanh da diet tring khong ¢ trimg sau. Au triing va nho
diroe lay tir cac hat dau xanh bi mot.

1) Cac chir viet tat: AT: 3u trung, N: nhang, TT : Con truong thanh, SDS = Sodium dodecylsulfa
PA  hoat do phan giai protein, DMSO - dimethyl sunfoxide. PCMB: parachloromercuribenzoate . PM!
phenvimethylsunfonyl fluoride; EDTA, ethylenediaminetetraacetic acid; DTT: dithiothreiton; PAGE: Dien

trén gel polyacrilamit, TTHD: Trung tam hoat dong.
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Chnan bi dich chiet tie con tringg o Nghien ca con bang mayv nghien dong the.
v 10000 v /ph trong 1O phat, thu lay dich trong diig cho nghien ¢, Toan bo q
v henghien vacly tam thiee hien o diea kien nhiet 6 0 - 4°C.
3. Plurong phap
X dinh hiun brong protein ena dich nghien eiru theo pharong phap Lowry {1
Lo do tire tiep mat do quang hoe @ birge song 280mnm.
Nie diuh hoat do phan giai protein biang phieoug phap khuyech tdn tren

th e none do co chat 0.1% {ecazein dime o pH > 5.5: gelatin dung ¢ pH 4:5). thai gia
3 5 4 ] 4 B 8

{1
- thien di phat hien protein ena cic dich ehier theo pliromg phap Laenuuli (117 thu
[ tefn bane gel day i, nong do pohiacrilamit (PAG) 12,5 %, man dien di xir Iy

e rrong 3 phint trong, dew wan 6 SDS va wecapthoetanol. Lirong man cho vao ni
o e tinh sao cho hinn hrong, protein = 40pg. Nhuom ban gel sau dien di ban
dene dieh Commasie brilliant blue R250 0.05% -0.1% trong dich tay metanol: axetic: nro
o 1 15) tay man bang dich pha thude nhuon.
bien di phat hien enzim theo phrong phap Haussen va Dowdle [10] tién han
v b gel diw 0075w . nong do poliacrilamit 12.5%. nong do co chat cazein tio
v ban el dat 00190 Man dién di droe tron trong dem mau c6 SDS nhung khong ¢
iecaptoetanol v khong xir IV vdi t cao. Tav SDS va bromophenol blue & ban gel ban
]

Lo 2.5% trong 45 plint. riva niede trong 30 phait. o gel & 35,5°C trong 12 h.

II. KET QUA VA THAO LUAN

I S0 sanh ham hrong protein cia 3 dich chiét du tring, nhong, con trurdn,
theoah ena Callosobruchus chinensis

Han lirong protein hoa tan eda 3 dich chiét (au triing, nhong va con trrdmg thanh

Lo xaedinh theo phirong phap Lowry, Két qua trinh bay & bang 1 cho thay ham hron,
oo hoactan (mgP Jeon) cia dich chiét nhong cao nhat (0,121 meP /con) cua dich chie

oo thimh thap nhat (0.085 meP/con). Ham hirong protein tinh tren miot ¢d the en
v e chi bing 8290 eia con triedmg thanh chi biang 70% eida nhong. Chiing ta bié
i chnven qua cdac giai doan bidn thai khae nhan ¢6 nhimg bién doi quan trong [17
s o donn nhong vira €6 sir phan iy cau tnie en dong thii ¢é sir tong hop cie protei
Code o mdn (181 cae protein due teie eda nhong bi phan iy cung cap cile axit ani
17 Sne hop cae protein can tie ena con toreng thanh [12]. C6 1é vi thé ma ham heon,
v hoa tan ena dich chict nhiong cao hon so vai dich chiét an trimg va con truon,
Tl chitng? '
De hiouw them ve két qua thu diroe nav. chiang toi da nehien ciru pho dien di protei

A% dich ehidr trén. Két qua se dwge noi 1ai & phan 2,
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Dichchiét | Sécon | S6gram | mgPimi | mgPig | mgPleon |
i tione 114 0,302 6,64 37,35 0,099
Nhéng 122 0,300 8,98 19,40 0.121
Con truong thanh 156 0,300 8,06 44,37 0,085

Bang 1. Hian hrong protein eia cae dich chiét au triung, nhong

vae con trieong thanh ena Callosobruchus chinensis L
2. Pho dién di protein cia dich chiét du tring, nhong va con trirdng thanh

©

L 0022
4 0,101

+ 0.267
+ 0,430
L 0.547

- 0,712

Anh 1. Pho dien di protein hoa tan ena dich chiét
au tring. nhong, con trirong thanh cua Callosobruchus chinesis
40,30 pg P
*Gieng 2. Dich chiét nhong : 40,41 pgP
39.84 pg P

*Gieng 3. Dich chiét con trwvong thanh
* Gieng 1. Dich chiét au trimg

Két qua dien di tren PAG dwoe trinh bay & anh 1 va bang 2 cho thiv co sy sa
klide 16 ret gitra an trang va nhong vai con trudmg thanh: sai khdc noi bat nhat 13 ca
bang protein 6 do di dong cham (¢o Rf < 0.43) hau ulur chi con dang vet & con tradm;
thanh. CO e cac protein hoa tan co do di dong cham (Rf < 0.43) da phat hien duoe & a
trinig va nhong da chuven thanh ciac protein cau trie khong hoa tan? Tv 16 % protein ey
ot =0 hang so vol tong 50 cac bang protein phat hien duoce cua 3 mau cing o iy
sai khae, 16 ret nhat 1a & cac bang Rf = 0,022; 0.267 va 0.547 (bang 2).
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% téng s6 cdc bang protein da phdt hién duge
Bang protein (Rf) = — z
Au trung Nhong Con trudng thanh
0.022 5.88 0 1.44
0.101 7.52 8.92 1.29
0.267 8.80 6.67 0.65
0.547 3.72 10.25 24.98
0.712 3.44 4.34 23.87

Bang 2. So sanh pho dien di protein trong dich chiét cua cac man

au trung, nhong, trwong thanh

3. Anh hirdng cida pH dén hoat dé proteinaz cia cdc dich chiét au trung,
nhiong va con trirdgng thanh

Do kho phat hien dirge hoat dong cia proteinaz trong cdce dich chiét nghien ciru
bala plirong phap Anson. chiing téi da siv dung phwrong phap khuyéch tan tren dia thach
b ot plurong phap ¢o do nhay cao.

Kot gna xae dinh hoat do enzim & ¢dac pH tir 4 - 9 cho thay hoat d6 enzim cna ca
3 man dich chiet au trimg. nhong va con trudng thanh manh nhat & pH 5.5 - 6,5 (hinh
1Goeae pH > 6.5 hoat do giam manh, & cie pH < 5.5 hoat d0 enzim cua con trurdng,

thonl gidam manh hon cde man khace.
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Hinh 1. Hoat do proteolytic cia cace dich chiet & cac pH khac nhau.

Chiing ta cnng bidt 1ang protemaz - xistein va phan lon proteinaz-kim loai thuong
tio o dong manh o vimg pH trung tinh. Két qua tren cho phép gia thiét ¢o thé 2 nhom

pioceinaz nay chiém wu the trong edc dich chiet cua Callosobruchus chinensis.
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Nhieu nghien ciru ve proteinaz cia dich chiét eac san rau thuoe bo Lepidopter: 3
ho thayv: nhin chung, ching deu hoat dong cao nhat & ving kiem [1. 5, 4. 6. 8, 9]. Pha
“hang dav enng 1A mot trong nhirng diem khac can ban gitra proteinaz cia dich chiét say
-au (Lepidoptera) va sau mot hai kho dau d6 (Coleoptera)?.

1. Xie dinh do bén nhiét cda proteinaz ¢6 trong cic dich chiét nghién ciry
theo thoi gian

D61 van enzini, mot trong nhung tinh chat quan trong trong nghien ciru va ng
lung la do ben. Vai ban chat la protein, plﬁin lém enzim noi chung, cung nlar proteinaz
nai vieng rat khong ben & nhiet do trén 60°C, dac biét la khi kéo dai thon gian xir Iv,
Nguriri ta thwomg dimg gid tri #,5 (thoi gian xir Iv & 60°C lam giam 50 % hoat 10 ban
Tau) dé biéu dien do ben nhiet cia enzim. Tién hanh nghién ciru Ao bén vai nhiet & 60°C
theo thai gian cna cace dich chiét au trang, nhong va con trudng thanh da xdc dinh duoc
fac giatri £y, cua 3 mau la khoang 30 phit, 40 phit va 50 phit theo thir tir tuong (mg,
Bieu do cho thay proteinaz trong dich chiét cia au tring kém beén virmg nhat.
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Hink 2. Do ben cia proteinaz cae dich chiét nghien ciru theo thai gian & 60°C

5. Nghien citu anh nrdng cia cde chiat re ché dac hiéu len PA cice dich chiéd

et qua trén bang 3 cho thay PA cia cae dich chiét bi giam manh diedi tae dung
sia POMB (14 chat kim han dac hieu cde proteinaz - xistein). it bi thay doi dudn tae
dung ciia PMSF (l1a chit 1re ché dae hien eac proteinaz - xerin) va hau nhue kkong b
stam dirdi tae dung eina EDTA (la chat kim ham dic hien cac proteinaz - kim loair. Dieu
16 chimng 16 proteinaz - xistein chidm ru thé trong cac dich chiet nghien ciru. Két qui

pav cung tirong tir vol cac ker qua nghien ¢im proteinaz cua Leptinotarsa decemaneata
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wotateea andecimpunctata [16] nhing lai khidae vor proteinaz ena Costelytra zealandica,
Vicorio melitor [6. 7. 8. 18], miae di tit ¢a cace loai ké tren eing thuoe bo Coleoptera,
o 1o chio thay tinhe da dang cua cac proteinaz thuoe cace loai con trang khae nhau trong
ot aleopteras Trong khi cac ket qua nghien con da cong bd [1. 5. 15. 16] ve proteinaz

1+ loar thuoe bo Lepidoptera dea cho thay proteinaz- xerin chiém wru thé

: % hoat do ban dau
Chat uc ché = :
Au trung Nhong Con trudng thanh

261 chiing véi H,O 100% 100% 100%
301 chiing vdi DMSO 72% 83% 73%
PMSF 78% 83% 80%

PCMB 33% 39% 33%

EDTA 95% 89% 93%
Xistein 100% 100% 100%

Bang 3. Anh hwrong cna cac chat we ché dac hieu lén PA cdc dich chiét.

Iha nang phuce hoi hoat tinh PA cida cac dich chiét nghién ciru béi xistein

Clhinug ta da bi¢t rdng enzim proteinaz - xistein ¢o goc SH cilia axit amin xistein
o TTHD. Cide proteinaz nav hoat dong manh ¢ vimg trung tinh va ¢6 tinh dac hien
wi o Loat protemnaz - xistein ¢l hoat dong khi nhom - SH trong TTHD khong bi bao
i Do do. nhirmg chiar ulur xistein, DTT. mecapthoetanol. glutation khir. axit ascobic...
voop do xae dinh c6 tac dung lam ben. hoat hoa enzim nav. Dé gép phan xac dinh
v chat ena proteinaz o dich chiét nghien cim. clning tol da thir anh hirdng cia xistein
nong do khae nhan tai kha nang phue hot PA cac dich chiét nghien ciru sau khi xir v
n ot are ché dac hien POMB 1 mM. Két qua dwoce trinh bav & bang 4.

Ciac dich chiet sau khi xir Iv véi PCMB 1mM dén bi giam manh, PA con < 50 %
il Ao ban dan. Nhueng sau khi i lai vai xistein & ciae nong do 5 mM, 10mM thl PA aia
3 dieh chiér don phue hoi kha ro et (bang 4.)

: Do PCMB | Xistein 5 | . Fhuc héi | xistein | Phuc hoi
Mau chiing . mM (% bang xistein | 1mM | bang xistein
(%) (% ¥ 5mM (%) (%) 1mM (%)
Lrung 100% 39% 100% 72% 100% 66%
Wong 100% 44% 100% 83% 100% 77%
n rruong thanh 100% 40% 100% 73% 100% 73%

Bang 4. Phue hoi hoat tinh PA cua dich chiét an titing bang xistein.
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Két qua nay mot lan nira khing dinh thém riang proteinaz cia cac dich chiét nghie

ciru thuoe nhém proteinaz - xistein la cha véu.
7. Két qua sac ky loc gel qua sephadex G - 75 cila dich chiét au trung

Dé tim hiéu san hon ve nhém enzim proteinaz - xistein trong dich chiét au trung
chiing toi da tién hanh sde kv dich chiét au trung qua cot gel sephadex G - 75. Két qu
siic kv dwroe trinh bay tren hinh 3 cho thay ¢6 mot dinh ¢6 PA twong g vai dinh protein
I & phan doan 18 - 22. Con dinh protein I & phan doan 39 - 41 khong cé PA.

D¢ phat hién va so sanh PA cia dinh xuéng cot vai dich chiét tho. ching toi tié)
hanh dien di tren PAG ¢6 co chat cac mau nay theo phuong phdp Haussen va Dowdle
Keét qua tréen dnh 2 cho thay trong khi & dich chiét tho ¢6 nhien bang PA mo nhé thi
dinh PA sau qua cot chi ¢6 2 bang PA sang ro hon (Rm = 0,070; 0,267). Dieu d6 chimny
tG dich chiét qua cot da loai dwroe phan lon cac protein tap nhung chira tédch duoc rien
biet cdac bang PA, Vin dé nay sé dwoce nghién ciru sau hon.
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Hinh 3. Sic ky dich chiét &u tring qua cot gel Sephadex G - 75.
Dém sorensen pH6, 1/15M, toc do chay 14 — 17 ml/h.
Thé tich moi phan doan 1ml. Kich thwdc cot lem x 48cm
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Anh 2. Phé dien di PA dich chiét tho va dinh PA
1. Dich chiét tho, 2. Dinh PA sau qua cot G- 75

11I. KET LUAN

Tir cac két qua nghien ciru protein, PA cua dich chiét au trung, nhong, con trudng
thanh cua Callosobruchus chinensis L. thu duge & trén, ching toi rit ra mot sé két luan
bt )

1. Ham hrong protein hoa tan (tinh theo mg/con) cia cic dich chiét dirge tim thay

¢ doan nhong 1a cao nhat.

2. Co sir sai khac 16 ret ve pho dién di protein cia dich chiét con trudng thanh sc
vis dich chiét nhong va au trang, dac biet cac bang protein ¢6 do di dong cham chi con
dang vet ¢ con trudng thanh.

3. Hoat do phan gidi protein cta 3 dich chiét déu manh nhdt & pH6

4. Proteinaz trong dich chiét du trung kém ben virng nhat & 60°, #,,, cia dich
hies du tring, nhong va con trudng thanh twong tng la khoang 30 phut, 40 phat va 50
piint

5. Hoat do proteinaz cuia 3 dich chiét deu bi kim ham manh béi chat kim ham dac
10 proteinaz - xistein (PCMB), it bi kim ham béi chat kim ham d4c¢ hiéu proteinaz -
cerin (PMSF) va hau nhw khong bi kim ham béi chat kim ham déc hieu proteinaz - kim
oar (EDTA).

6. Sac kv qua cot gel sephadex G - 75 dich chiét &u trung thu duoc 2 dinh protein,
rons d6 chi ¢6 dinh protein I ¢6 hoat tinh phan gidi protein. Dién di dinh PA nay thu
liroo» 2 bang sang 16 rét ¢6 Rf = 0,070 va Rf = 0,267.
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RIMARY STUDY ON PROTEINASE OF CALLOSOBRUCHUS CHINENSIS L

Nguyven Hong Nga, Nguyen Quynh Uyen
Trinh Hong Thai and Pham Thi Tran Chau
Center of Biotechuology - VNU

This work deals with the protein content, proteolvtic activity of the extracts fron

i ke pu;:m- ad adults of Callosobruchus chinensis L. The obtained results showed that
The highest soluble protein content was found from pupal extracts,

The protein electrophoresis pattern of laval and pupal extracts were rather mm:lal

an exception of the bands with Rm = 0.022: Rm = 0.267. However, in the case ol

b cedult extract, the bands with low Rimn (relative mobility) were remained only a trace

3. The proteohitic activities of all three extracts are strongest at pH 6.0,

T'1/2 values of larval. pupal, adults’ extracts after heat treatment at 60°0C were
i mtes, 40 minutes, S50 minutes, respectively,

5. The proteolyvtic activity of all extracts were strongly declined in the presence of
N PCMB, but slightly decreased by 10790 PMSF and almost no changed with an
docion of 10 M EDTA . It was suggested that the evstein-proteinase(s) was the major
weoveiase(s) in the Callosobruchus chinensis L. extracts.

6. Using sephadex G-75 column chromatography, proteins of the larval exrract
v fractionated into two peaks, however, only the first one showing proteolvtic activity.
e analvsis of PA peak on PAGE containing casein substrate showed two distinet PA

1% Rl L



