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TOM TAT: Cdc loai sdu déu cé h¢ enzym protease gitlp tiéu thu protein ld cdy. Viéc téng hop
nhitng chdt cé khé ndng vc ché hé protease nay lam sdu khéng thé tiéu thu protein tir d6 e
ché su phdt trién ciia sdu va ddn dén sy chét cia chiing. Pé tai nay nghién ciu xdc dinh diéu
kién tdch chiét va dinh nhém chiic trén tdm hoat déng ciia protease sdu to (Plutella
Maculipennis (Curt)) va sdu xanh (Pieris rapae), d€ lam co s& cho viéc chuyén nap nhiing gen
c6 khd ndng ttc ché hoat djpng enzym protease ciia sdu.

1. Gidi thiéu:

Nén kinh t& nudc ta chii y&u 12 ndng nghiép, trong d6 rau xanh 1a khdu phin in cin
thi€t cho con ngudi. Tuy nhién, nganh tréng rau hién nay dang phdi thudng xuyén ddi phé
v8i cdc nan sdu rdy di gdy tdn that d€n ning suit, gidm chat lugng ndng sdn va ting cao chi
phi sin xuit nong nghiép. Bién phdp phong trl sdu hai hién nay van chi yéu 1a sit dung
thudc trit sdu héa hoc. Song bién phdp ndy chi cé hiéu qué tic thdi, n6 dd dem lai nhi€u hiu
qua khé ludng cho ndng nghiép. Viéc st dung 1du dai thudc trit sdu dd 1am ndy sinh nhiéu
loai sdu c6 tinh khdng thudc, tit d6 1am gia ting chi phi phong trir ma hiéu quéd sdn xuit
gidm. Bén canh d6, viéc phun thudc trlf sdu qud nhiéu dd phd v3 cén bing sinh thdi trong tu
nhién gi€t chét nhiéu thién dich, ti d6 nguy cd bdc phdt dich hai cang dé x3y ra, dong thdi
thudc ciing gy 4nh hudng dé€n modi sinh va stic khde con ngudi. Vi vy, hién nay viéc l4p
mdt vanh dai rau xanh sach 12 mdt trong nhitng m&i quan tdm ctia con ngudi. TU nhitng 1§ do
trén cong vdi su phdt trién cda nganh cong nghé sinh hoc di md& ra mot huéng thir nghiém
mdi d6 13 su chuyén nap vao trong cdy nhitng gen ¢6 kha nidng tc ché hoat dong thuy gidi
protein clia enzym protease c6 trong con tring lam chiing khéng tiéu héa dugc protein trong
cdy, tr d6 ngin chin dugc sy tan pha cia siu. [1,2,3]

Nhu ching ta d3 biét, trong cd thé clia sdu c6é hé enzym protease gitip sdu tiéu thu
protein 14 cdy. Viéc tdng hgp nhitng chét c6 kha ning iic ch€ hé protease nay 1am sdu khong
thé tiéu thu protein tir d6 Gc ch& sy phat trién clia siu va din din d€n sy chét clia chiing(4].
Nhitng chit c ché Protease 12 mot trong nhitng hgp chdt bdo vé€ trong md thuc vat nhim
chong lai sy tdn cong clia con tring va cdc yéu td gdy bénh . Ngudi ta tim thdy & thyc vit
nhitng chat &c ché cia 3 trong 4 16p chinh cia protease 12 Serin protease, Cystein protease
va Metallo protease.[5]

e Serin protease: dudc phat hién trong nhiing dich chi€t tir dudng tiéu héa clia con tring
va day la loai enzym protease ma tdm hoat dong c6 nhém OH. Pa s0 chit c ch€ serin
trong thuc vit 12 y&u t8 e ché canh tranh. Khi cdn tring phé hoai 14 thi cdy c6 thé gay
ra suf gia ting chat c ché trong 14 nhim c ché sy phdt trién cda con tring,
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» Cystein protease: khong dugc ti€t ra nhu cdc enzym tiéu héa trong rudt non cia cic
dong vit bic cao hon, nhung tim thdy trong rudt non ciia mot s6 ho b§ Hemiptera va
Cleoptera. Cdc loai con tring si dung protease cystein nhu enzym tiéu héa chinh.

* Metallo protease: chdt tfc ch€ nhém nay duge tim thdy chii y&u trong thuc vat, nhung sy
hiéu bi€t vé né con it.

Viéc nghién citu cdc gen c6 khd ning dc ch€ protease da cung cdp nhitng hé thdng
mdi cho viéc tim hi€u qud trinh cd bin 1am nén tdng cho sy diéu hda méi trudng va phit
tri€n hé théng bdo vé tu nhién trong thuc vat, tao giéng kinh dién d€ lya chon céc dong thé
hién tinh lai cao, kim ham sy phd hoai clia con tring va cdc y&u t§ giy bénh.

DE xdc dinh nhitng chat c6 kha ning Wc ch& hé protease ciia sau, ching t5i x4c dinh
di€u kién tdch chi€t t3i wu va dinh nhém chifc trén tdm hoat dong ciia Protease trén hai d6i
tugng sau td va siu xanh.

2. D@di tugng nghién ciu:
Séu td - Tén khoa hoc: Plutella Maculipennis (Curt)
S4u xanh - Tén khoa hoc: Pieris rapae

3. Vatliéu va phuong phdp nghién cifu:

3.1 LAy miu va x& 1y méu:

Séu to dudc 14y tai cdc rudng rau & huyén Héc Mon, xa Xuan Théi Thugng, Ba Piém.

Séu xanh dugc 14y & xa Tan Thudn, Ba Piém, huyén H&c Mén.

3.2 Phudng phdp nghién cifu:

3.2.1 Xdc dinh ham ligng protein trong mdu theo phuong phdp Lowry.

3.2.2 Xdc dinh hoat tinh protease ciia sdu theo phuong phdp Anson: x4c dinh diéu
kién 61 uu tdch chiét protease bing cich xdc dinh hoat tinh protease & cdc pH khdc nhau dé
chon ra mot pH ma hoat tinh protease 1a cao nhat, tit pH ndy ching toi thi hoat tinh protease
& nhitng 14n cén né d€ chon ra pH t8i thich.

3.2.3 Xdc dinh nhom chiic trén tdm hogt dpng ciia protease bing phuong phdp dién
di:
+ Dién di trén gel polyacrylamid ¢6 SDS:so sdnh thianh phin protein dich siu dugc
tdch chi€t § cdc pH khic nhau.
+ Dién di trén gel polyacrylamid chifa gelatin va nhitng chat c ché protease dic higu:
nhdm xdc dinh cdc nhém chic trén tim hoat dong ciia protease; ban gel polyacrylamid ¢é
chita gelatin 1a cha't nén protein dé€ protease phén gidi .[7]

3.2.4 Phuong phdp khuyéch tdn trén bdn thach: d€ x4c dinh mét cdch chinh x4c
nhom chic trén tdm hoat déng cilia protease tit dich chiét siu.
St dung cd chit 12 casein:

+ N&u c6 vong tring quanh 18: protease trong dich trich da phan gidi protein 1am cho
phan chdt nén nay khong dan mau vdi phdm nhudm.

+ Néu khong ¢6 vong tring: protease trong dich trich da bi kiém him bdi chat dc ché
nén khong tham gia hoat dong thuy gidi protein, tir dé gitip xdc dinh nhém chifc trén tim
hoat dong clia protease:

e Ne&u chat tc ché 1a E.64 thi protease niy c6 tim hoat déng la cystein.
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o Né&u chdtic ché 1a PMSF thi protease nay ¢4 tim hoat dong la serin.[6]
4. Két qua:
4.1 Sédu to:
4.1.1 Ham lugng Protein cé trong dich chiét sdu:
Dua vao do thi duong chudn albumin, ta xdc dinh dugc ham lugng protein (tia trong
aceton) cd trong mdu sdu to la: 3,63%.
4.1.2 Hoat tinh Protease trong cdc diéu kién tdach chiét:
4.1.2.1 Dich chiét tdch la nudc cdt
Bang 1: Hoat tinh chung Protease (don vi hoat tinh/g trong lugng tudi) cla siu td trong mbi
trudng cd chit clia dich chiét tich 1a nudc cat.

PH méi trudng cd chat 6,3 6,5 6,8 7,0 1.5 8,0

Hoat tinh protease trong mdi| 4,02 4,73 4,96 6,71 6,81 7,27
trudng c6 pH khdc nhau

Nhdn xét: Trong moi trudng cd chdt ¢6 pH kiém thi hoat tinh chung Protease siu td cao
hon trong méi trudng co chdt c6 pH trung tinh va pH acid.

4.1.2.2 Dich chiét téch la dém phosphat & cdc pH khdc nhau:

Béng 2: Hoat tinh chung ctia Protease (don vi hoat tinh/g trong lugng tudi) cia siu td trong
moi trudng cd chat ¢6 pH kiém (A) mdi trudng cd chit c6 pH tuong tng pH dang dé 1y trich
mau (B).

pH 6,2 6,5 7,2 8,0
Hoat tinh Protease 15,74 1718 13,12 9,49
trong moi trudng (A)
Hoat tinh Protease 7,19 7,55 3,35 AP
trong mdi trudng (B)

Nhan xét:

Dich chiét Protease sdu td cé hoat tinh cao nhat & pH = 6,5. Trén cd sd dd, ching t6i
ti€p tuc x4c dinh hoat tinh Protease clia dich sau trong viing ldn cin cda pH = 6,5.

So v6i hoat tinh chung Protease dich chi€t dugc xdc dinh trong méi trudng (A) c6 gid
tri cao hdn trong moi trudng (B). Vi vdy, moi truding cd chi't diing xdc dinh Protease nén & pH
ki€m.

Béng 3: Hoat tinh Protease (don vi hoat tinh/g trong Iugng tuci)clia sdu to duge trich tit dém
Phosphat v@i cic pH =6,3 ;6,5 v 6,8.

PH dém Phosphat 6,3 6,5 6,8

dung ly trich mau
Hoat tinh Protease 18,94 17,16 15,95

Nhan xét: Protease sdu td dugc trich trong dém phosphat vdi pH=6,3 - 6,5 thi c¢6 hoat
tinh cao.
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4.1.3 Xdc dinh nhém chifc trén tdém hoat dong Protease:
4.1.3.1 Xdc dinh thanh phén Protein trong dich chiét sdu to bang phuong phdp di¢n di
trén gel polyacrylamid:
Anh 1: Dién di polyacrylamid c6 SDS cia dich sdu td.

CTRR 5%

Vach I: Dich sau chiét riit bing dém Phosphat tai pH =6,2
Vach 2: Dich sau chiét riit bing dém Phosphat tai pH =6,3
Vach 3: Dich siu chiét riit bing dém Phosphat tai pH =6,5
Vach 4: Dich siu chiét nit bing dém Phosphat tai pH =6,8
Nhdn xét.
V& thanh phdn Protein dich chi&t tif siu hiu nhu khdng thay ddi & cd 4 gia tri pH ding
dé€ tdch chiét.

4.1.3.2 X4c dinh nhém chifc Protein ciia siu tg:
e DPién di trén gel polyacrylamid chita gelatin va nhiing chdt itc ché protease ddc hiéu E.64

va PMSF.

Gelatin c6 vai trd 1am cd chit protein cho protease cia sdu phén gidi, cho nén thong
qua sy &n mau hay khang in mau clia nén cd chét khi c6 sy hién dién cla chét dc ché€ E.64
va PMSF gitip xdc dinh nhém chifc Protease ciia sdu, tiY d6 ta thu dudc k&t qui thé hién &
dnh 3.
Anh 2: Pién di polyacrylamid chita 1% gelatin, dich sdu td c6 va khong ¢6 chit kim ham.
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Vach 1: Dich sdu c6 chét c ché E-64
Vach 2: Dich sau c6 chit ¢c ché€ PMSF
Vach 3: Dich sdu khong c6 chit tc ché
Nhan xét:
Qua k&t qui dién di, Protease siu to chi bi kiém ham bing chdt wc ch€ PMSF va
khong bi e ché bing chit E.64, ching t6 Protease sdu td thudc nhém Serin Protease.
e Khuyéch tdn trén lam thach cling cho k&t qud nhv phuong phép trén qua viéc quan sit
vong phan gidi casein trong lam thach .
Anh 3: Sy thay ddi hoat tinh clia protease sdu td dudi tdc déng cla ndng do chat dc ché
ting dan

(1) Oul PMSF +10pi H,O + 10pl1 dich protein
(2) 2ul PMSF + 8ul H,O + 10pl dich protein
(3) 4l PMSF + 6ul H,0 + 10pl dich protein
(4) 6l PMSF + 4ul H;0 + 10p! dich protein
(5) 8ul PMSF + 2pul H,O + 10pl dich protein
(6)10ul PMSF + Opl H,O + 10ul dich protein

Nhan xét:

Cung mdt Iugng protein — enzym & 6 18 thi nghiém (10ul) va lugng cd chat dc ché€ PMSF
thay d8i tix 0,2,4,6,8,10 pl theo thit ty tir 15 1 d&€n 15 6 da lam gidm dén va 1am m4t hdn hoat
tinh ciia protease sdu td. Pién hinh dudng kinh vong phén gidi ¢ 15 1 16n nhat va tir tir gidm
din dén cdc 16 4,5,6 khong cdn thdy vong phin gidi chitng td hoat tinh phan gidi cla
proteae sdu td di bi tc ch& hoan toan.

4.2 Sdu xanh:
4.2.1 Ham lugng Protein cé trong dich chiét séu:
Dua vao dé thi duong chudn albumin, ta xdc dinh dugc ham lugng protein (tia
trong aceton) cé trong mdau sdu xanh la: 11,04%.
4.2.2 Hoat tinh Protease trong cdc diéu ki¢n tdch chiét:

4.2.2.1 Dich chiét tdch la nudc cdt
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Bang 4: Hoat tinh chung Protease (ddn vi hoat tinh/g trong lugng tudi) cda sdu xanh trong
mdi trudng cd chat & cdc pH khdc nhau cia dich chiét tich 1a nudc cit.

PH méi trudng | 6,0 6,5 6,8 7,0 7.5 8,0
¢ chit

Hoat tinh 0,96 1,28 1,47 1,60 2,09 4,40
Protease

Nhdn xét: Trong mdi trudng cd chat cé pH kiém (pH = 8) thi hoat tinh Protease ciia sdu xanh
cao nhat.

4.2.2.2 Dich chiét tdch la dém phosphat & cdc pH khdc nhau:
Bdng 5: Hoat tinh chung clia Protease su xanh trong méi trudng cd chat ¢6 pH kiém (A) va
mdi trudng co chdt c6 pH tuong ng pH ding dé 1y trich mau (B).

pH 6,0 6,5 6,8 7,0 7,5 8,0

Hoat tinh 3,20 6,91 13,31 10,05 10,95 8,96
Protease trong
moi trudng (A)

Hoat tinh 3,84 6,53 12,80 7,96 7,82 7,68
Protease trong '
méi trudng (B)

Nhan xét:
Dich chi€t Protease sdu xanh c6 hoat tinh cao nhit & pH = 6,8. Trén cd s& d6, chiing
toi ti€p tuc x4c dinh hoat tinh Protease ctia dich siu trong-viing 1an c4n cia pH = 6,8.

Bang 6: Hoat tinh Protease (don vi hoat tinh/g trong lugng tudi)clia siu xanh dudc trich tit
dém Phosphat véi cac pH =6,7 ; 6,8 va 6,9.

PH dém Phosphat 6,7 6,8 6,9
ding ly trich miu

Hoat tinh Protease 8,64 13,44 9,09
trong moi trudng (A)

Hoat tinh Protease 10,24 12,48 8,64
trong moi trudng (B)

Nhdn xét: Protease sdu xanh dudc trich trong dém phosphat vdi pH=6,8 thi ¢ hoat tinh cao.

4.2.3. Xac dinh nhém chiic Protein clia siu xanh:

e Pién di trén gel polyacrylamid chita gelatin va nhitng chdt itc ché protease ddc hiéu E.64
va PMSF.

Gelatin ¢4 vai trd 1am cd chit protein cho protease ctia sdu phan gidi, cho nén théng

qua sy in mau hay khong 4n mau clia nén cd chit khi ¢6 su hién dién clia chat ic ché E.64
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va PMSF gitdp xédc dinh nhém chic Protease clia sau, tir d6 ta thu dugc k&t qua thé hién &
anh 6.

Anh 4: Bién di polyacrylamid chita 1% gelatin, dich sdu xanh ¢6 va khdng c6 chat kim ham.

Vach 1: Dich sau khdng ¢ chi't wc ché tai pH=6,8

Vach 2: Dich sdu c6 chit c ché€ PMSF

Vach 3: Dich siu c6 chat ttc ché E-64

Nhén xét: '

Qua két qua dién di, Protease sdu xanh chi bi kiém him biing chat ¢ ch& PMSF va

khong bi dc ché bing chit E.64, chiing td Protease sdu xanh thudc nhém Serin Protease.

® Khuyéch tdn trén lam thach ciing cho k&t qud nhu phudng phdp trén qua viéc quan sit
vong phén gidi casein trong lam thach, cu thé qua dnh 5 nhin thiy ring chi c6 céc thi
nghi€ém c6 mat cia PMSF mdi c6 kha ning thily gidi protease trén cd chit casein.

Anh 5:
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(1) 10ul H>0O + 10pl dich protein
(2) 10ul PMSF + 10pl dich protein
(3) 10ul H,O + 10pl dich protein
(4) 10pi E64 + 10p1 dich protein
Nhén xét: céc 13 (1) (3) (4) déu c6 vong phan gidi mau tring rd rang, 16 (2) hau nhu
khong c6 vong phén gidi.Piéu nay chitng td ring chi c6 16 (2) PMSF mdi itc ché khd ndng
thuy gidi ciia protease trén cd chit casein, con E64 thi vo hi¢u d6i véi protein clia sdu xanh.
5. Ké&tluan:
» Séuto:
- Ham lugng Protein c6 trong dich chiét sdu td 1a 3,63% (tia trong aceton).
- pH thich hgp cho tach chi€t protease sau td nim trong ving pH tir 6,3 - 6,5.
-~ Protease siu td thudc loai Serin Protease.
» Séu xanh:
- Ham lugng Protein cé trong dich chiét sdu xanh 1a 11,04% (tGa trong aceton).
- pH thich hgp cho tich chi€t protease sdu xanh 12 6,8.
Protease sdu xanh thudc loai Serin Protease.
Tit cdc k&t qua thu duge budc ddu dd md ra cd s& d€ thuc hién viéc chuyén nap nhitng
gen ¢6 kha ning dc ch& hoat dong thuy gidi protein clia protease c6 trong sau td va sau xanh
néi riéng cling nhu cdc loai con triing gy hai néi chung. '

DEFINE CONDITION TO DEVERT AND DETERMINE CASTE OF
ACTIVE SITE PLUTELLA MACULIPENNIS’S AND PIERIS RAPAE’S
PROTEINASE

Pham thi Anh Hong
Faculty of Biology, University of Natural Sciences — VNU-HCM

ABSTRACT: All of insect have proteolytic system helping to consume leaves’s protein. The
collection substances that can inhibit it couldn’t be consumed protein by insect so they
couldn’t develope and die. This topic research condition to devert and determine caste of
activive site Plutelle Maculipennis’s proteinase and Pieris rapae’ proteinase, from then it
becomes to basic for transformation genes that can inhibit proteolitic system of insect.
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