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KET QUA NGHIEN CUU RIBONUCLEAZA
TRONG NOC RAN HO MANG CHUA (OPHIOPHAGUS HANNAH)

Ribonucleaza (RNaza) la nhém enzim co
phan bo rat rong rdi va dugc nghién ciu rat
nhiéu, vi vy ngoai nhiing chitc niang sinh hoc
thong thuong ctia cic RNaza la tham gia vao
trao doi chdt cha cac acid nucleic, ngay nay
ching ta da biét dugc rdt nhiéu tinh chét (hay
chiic nang) sinh hoc méi cua cac enzim thudc
nhém RNaza nhu hoat tinh khdng khuén [1, 2],
khang virus [10, 11], hoat tinh gay doc t€ bao
(hay hoat tinh cytotoxin) [4, 5], hoat tinh tc ché
phan ting mién dich [4](] Dac biét 1a vai tro cua
nucleaza, trong d6 c6 RNaza trong phong thu va
tu vé clia co thé dugc bao ton tir vi sinh vat cho
dén céc co thé bac cao nhu ngudi [3, 6, 12]. Tuy
nhién RNaza tir noc ran néi chung con it dugc
nghién ctu. Cho dén nay moi chi ¢c6 RNaza tur
noc rin hd mang ciia An Do 1a nhan duoc &
dang c¢6 do sach cao [7], con RNaza tir noc ran
cta cédc loai khac méi chi duoc lam sach mot
phan. Mot s6 nghién ctiu vé RNaza clia ching
toi trong thoi gian gan day cho thdy RNaza
trong noc ran hd mang Naja naja cia Viét Nam
la mot enzim rat dac biét, v6i pH t6i vu rat thap
(pH,x = 2,0 - 2,6), ¢6 nhiéu dang phan tir khic
nhau va khong tuong tic vé6i RI (protein-
inhibitor cia RNaza) noi bao va ¢ kha nang thé
hién hoat tinh cytotoxin [8].

Nhu ching ta biét ring noc ran hé mang
chida (HMC) doc hon rat nhiéu so véi noc ran hé
mang thudng (Naja naja). Ngudi khi bi ran hd
mang chda cian ma khong duoc ciu chita mot
cach kip thoi thi kha nang tir vong rat cao.
RNaza tir noc ran hé mang chia & nuéc ta cho
dén nay van chua dugc nghién ctu. Trong cong
trinh nay sé€ trinh bay nhiing két qua budc dau
nghién ctu mot so tinh chét hod 1y va xdc tac co
ban (tinh bén nhiét, cic tinh chat sac ky, pH,,)
ctia RNaza trong noc ran hé mang chia, nhim
muc dich diéu tra nguén enzim quy hiém nay dé
phuc vu cho muc dich nghién ctu sau nay theo
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Vién Cong nghé sinh hoc
hudng lam thudc chong virus va diéu tri ung thu.
I. PHUGNG PHAP NGHIEN CUU

Noc ridn hé mang chia dong kho dugc mua &
lang nghé nuo6i ran xa Vinh Son, huyén Vinh
Tuong, tinh Vinh Phdc. RNA toan phan tir nam
men (Sigma) dugc st dung lam co chit cho
RNaza. RNaza noc ran hé mang chda dugc phan
tach bang cdc phuong phdp séc ky trao d6i ion va
sang loc phan tir trén cot v6i cac chat mang khac
nhau, qua trinh dugc thuc hién trén thiét bi FPLC.
CM-xenluld6 . (CMC) cua hang Sigma, SP
Sepharose 4 Fast Flow (SP), Superdex 75 (S-75)
va Superdex 200 (S-200) do Phong thi nghiém
trong diém Cong nghé gen tai Vién Cong nghé
sinh hoc cung cap. Xéc dinh protein bang phuong
phép quang phé. Hoat tinh RNaza dugc do theo
phuong phap nhu di mo ta trudc day [8] va biéu
dién bang don vi OD,,.

IL. KET QUA VA THAO LUAN

Ching t6i da ti€én hanh nghién ctiu mot s6
tinh chat hoa 1y va hoat tinh xtc tac cia RNaza
trong noc ran hé mang chida, ngoai muc dich da
néu ¢ trén, con dé tim hiéu kha nang lam sach
enzim nay bang cdc phuong phdp khdc nhau
nhdm muc dich thu nhan ch€ phdm RNaza c6 do
sach cang cao cang tot, dé st dung cho cic
nghién ctu tiép theo vé tuong tac v6i RILI.

1. Tinh bén nhiét cia ctia enzim

Theo nhu ching toi dugc biét thi noc ran cac
loai déu gilt duoc do doc rat lau, néu duge bao
quan tét & trang thai dong kho, do d6 ching t6i
da kiém tra do bén nhiét cia RNaza bang cach
xtr Iy dung dich enzim (chita 10 mg noc ran/ml -
ché pham E;) & cdc nhiét do khac nhau tir 40°C
dén 100°C. Két qua cua 1 trong cic thi nghiém
nay duoc trinh bay trén hinh 1.
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Hinh 1. D6 thi biéu dién su phu thudc hoat tinh
RNaza con lai trong dung dich enzim sau khi dun
céach thuy 5 phut & cac nhiét do khac nhau. Hoat
tinh cia mau enzim git & nhiét do phong (~20°C,
titc 1a khong bi xt 1i nhiét) duge coi 1a 100%

D6 thi trén hinh 1 cho thay khi tang nhiét do
(dun céch thuy) tr 18°C dén 100°C, hoat tinh
enzim dau tién giam trong ving nhiét do 40 - 60°C
(con ~88% hoat tinh & 50°C), sau do6 lai tang t6i
105 - 106% trong vung nhiét do 70 - 90°C, dun s6i
cdch thuy & 100°C chi lam giam khong dang ké
(~1%) hoat tinh enzim. Nhiing thi nghiém lap lai
ciing cho két qua tuong tu, chiing t6 RNaza tlr noc
ran hé mang chiia Viét Nam 12 mot enzim rat bén
v6i nhiét. Két qua nay cho thdy xi Iy nhiét c6 thé
dugc str dung nhu 1a mot budc dé 1am sach va tinh
ch& enzim nay

2. Két qua phan tach RNaza biang phuong

047 40mgNR HMC

phap sic ky trao doi ion

Cac phuong phdp sic ky thuong dugc sir
dung rat hiéu qua dé tich chiét va lam sach cac
protein trong hau hét cac quy trinh tach chiét va
tinh ch€ protein, vi chiing cho phép phan tich
cédc protein dua theo cac khdc biét vé kich thudc
phan ti hay dién tich bé mat. Do d6 ching toi
da str dung céc phuong phdp nay nham 2 muc
dich: dé nghién cttu cdc tinh chét cia RNaza va
tim ki€ém kha nang phan tich va lam sach enzim
nay tlr noc ran hé mang chia.

a. Két qud sdc ky trao doi ion trén cot véi
CM-xenluléza

Séc ky trao d6i ion chi dugc ti€n hanh trén 2
chat mang cationit, vi ching to6i da c6 thong tin
so bo 1a RNaza trong noc rdn hé mang khong
phan tach duoc trén cot DEAE-xenluloza, ma lai
tich dugc trén cot CMC thanh nhiéu dinh riéng
biét [9]. Sac ky dugc ti€n hanh trong dém xitrat
10 mM, pH 5,2. Trong céc thi nghiém nay moi
lan sac ky 14y 25 - 50 mg noc ran dong kho hoa
vao 5 - 10 ml dung dich dém, li tam loai cén, thu
14y dich trong cho lén cot da dugc can bang trude
v6i dung dich dém. Enzim duoc thoi khoi cot
béing gradient nong do NaCl 0 - 1,0 M trong thé
tich 1a 120 ml, thu méi phan doan 3 ml. Sau khi
két thic séc ky, tién hanh do hoat tinh RNaza va
lugng protein trong tat ca cdc phan doan. Sac ky
d6 cuia noc ran h6é mang chiia nhan dugc sau sic
ky trén cot CMC duoc trinh bay trén hinh 2.

T 1.5

S6 phan doan

Hinh 2. Sic ky d6 noc rdn hd mang chda nhan dugc trén cot trao déi ion v6i CM-xenluloza
(01 %x 11 cm). A. Hoat tinh RNaza, OD,; Pr. Ham luong protein, OD,g;
Puong chéo la gradient néng do NaCl (0 - 1,0 M), vdi thé tich chung 1a 120 ml
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Két qua siac ky tréen cot CMC cho thdy
protein noc ran hd mang chda duoc tdch thanh 4
dinh: 1 dinh protein khong hap phu trén cot trao
ddi ion, 3 dinh protein dugc phan hidp phu khoi
cot bang gradient nong do NaCl, trong d6 c6 2
dinh nho ra khoi cot truée va 1 dinh 16n ra khoi
cot sau. RNaza clia noc rén tdch thanh 2 dinh,
trong d6 dinh enzim nho tring véi dinh protein
khong hap phu trén cot, ra trudc gradient nong
do mud6i va dinh enzim 16n trung v6i dinh
protein 16n. Ngoai ra c6 thé con c6 1 dinh
RNaza nho tring véi dinh protein nhd & phia
bén trai dinh protein 16n. Hinh 2 ciing cho thay,
phin 16n protein ctia noc ran dugc thoi ra khoi
cot tap trung trong dinh protein 16n, lugng ché
phdm noc rdn cho 1én cot cang nhiéu dinh
protein chinh nay cang rong, tham chi con che
pht ca dinh protein nho tha 3 & phia bén trdi ctia
dinh protein 16n nay va khi d6 trén sac ky d6 chi

0.5 --I
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0.1 T

0.0

30mg NR HMC

con 2 dinh RNaza. Pinh RNaza 16n va dinh
protein 16n tuy trung nhau, nhung dau dinh cta
ching hoi léch nhau 1 chit (néng do mudi
tuong tng véi cdc dinh nay la 0,55 va 0,525 M
NaCl). Nhu vay, phuong phdp sic ky trén cot
CMC da tich duogc it nhat 2 dinh RNaza. Mat
khdc, néu xét vé khia canh lam sach enzim thi
séc ky trén cot CMC & pH = 5,25 1a khong thich
hop, dé st dung sic ky trén chit mang ndy mot
cach hiéu qua cén phai tim gia tri pH khac thich
hop hon.

b. Két qud sdc ky trao doi ion trén cot SP
Sepharose 4 Fast Flow

Qua trinh sdc ky trén cot v6i chat mang la
cationit khac - SP Sepharose 4 Fast Flow (SP),
cling dugc tién hanh tuong tu nhu vé6i chat mang
CMC. Két qua ciia mot trong cac thi nghiém nay
dugc trinh bay trén hinh 3.
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Hinh 3. Siac ky d6 ché pham noc rin hé mang chiia nhan dugc trén cot trao déi ion
SP Sepharose 4 Fast Flow (11 % 20 cm). Ghi chd nhu trén hinh 2. Gradient nong do mu6i (0 - 1,0 M)

Két qua trén hinh 3 cho thdy khi sac ky trén
cot SP, thi toan bo protein clia noc ran hé mang
chia déu hap phu trén cot trao déi ion. Tuy
nhién, khi thoi protein ra khdi cot bang gradient
nong do NaCl, cdc protein van khong tich ra
duogc thanh cic dinh riéng biét, ma ra khoi cot &
dang 1 dinh chinh v6i cdc chan dinh rét rong,
dac biét l1a chan dinh phia bén phai. Két qua do
hoat tinh RNaza cho thdy c6 t6i 5 dinh RNaza
riéng biét, trong d6 c6 4 dinh chinh va 1 dinh
phu, duoc ky hiéu tuong tng 1a E1 (dinh phu),
E3, E3, E4 va E5, v6i ndong do mudi ma chiing
phan hap phu khoi cot tuong tng la 0,18; 0,32;
0,42; 0,52 va 0,59 M Nad(l, trong dé El trung
v6i dinh protein phu, E2 trung véi dinh protein
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chinh va 3 dinh enzim cdn lai ndm & vai phai
cta dinh protein chinh. Tuy nhién, sau 24 h do
lai hoat tinh, thi chi c¢6 4 dinh ddu con hoat tinh,
dinh ES5 bi mat hét hoat tinh. Nhu vay, trong noc
ran hé mang chda c6 it nhat 4 dang (dinh)
RNase phat hién dugc bing phuong phép sic ky
trén cot SP.

3. Két qua phan tich RNaza bang phuong
phap sic ky sang loc phan tir

Sau khi biét dugc thong tin vé viéc phan tach
céc protein noc ran hé mang chia theo dién tich
khong mang lai hiéu qua cao do dién tich cua
ching khd gan nhau, ching t6i da tién hanh
nghién ciu tim kha nang phan tich ching theo



kich thudc bang phuong phdp sic ky sang loc phan
tlr trén cOt v6i chat mang 1a Superdex 200 va 75.

a. Két qud sdc ky sang loc phdn tir trén cot
Superdex 200 (S-200)

Sac ky sang loc phan tir da dugc ti€n hanh

1.27A

14
0.8 A
0.6
0.4 1

0.2 1

O_

0 10

25 mg NR HMC

30

v6i 3 luong noc rian khdc nhau 1a 12; 25 va 50
mg (pha trong 1-1,5 ml dung dich dém xitrat
natri 10 mM, pH = 5,25), mdi phan doan thu véi
thé tich 1 - 1,5 ml. Sac ky d6 nhan duoc sau khi
chay sac ky vé6i 25 mg noc ran dong kho dugc
biéu dién trén hinh 4.

Pr T 400
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Hinh 4. Séc ky d6 clia ché pham noc ran hé mang dong kho nhan dugc trén cot Superdex 200
(01 % 60 cm). A. Hoat tinh Rnaza, OD,q,; Pr. Ham lugng protein, OD,g; V. Thé tich ra khoi cot, ml

Két qua sic ky v6i cac lugng noc ran khdc nhau dugc tom tat trong bang 1.

Bdng 1
Phan bo hoat tinh RNaza giita cac dinh enzim (%) tir két qua chay sac ky trén cot S-200
véi cac luong noc ran hé mang chiia khic nhau
, L % hoat tinh cua cac dinh enzim
Luong noc ran cho lén cot sac ky > - A, p
Pinh 1 Pinh 2 Pinh 3

50 mg 10,8 31,8 48,4

25 mg 8,6 33,1 58,5

12 mg 27 21,3 76,0

Két qua chay sac ky trén cot S-200 cho thay
protein ctia noc ran hé mang chda dugc phan
tach ra thanh 3-4 dinh, con RNaza - phan tich ra
dugc thanh 3 dinh, trong d6 c¢6 2 dinh chinh (E2
va E3) gan trung v6i 2 dinh protein 16n va 1
dinh phu (E1) ndm trong ving 2 dinh protein
nho. Khi tiang lugng noc ran duoc st dung cho
chay sac ky tir 12 1én 50 mg, ti 1&¢ % hoat tinh
cta dinh chinh E3 giam tr 76% xudng 48,4%,
trong khi d6 hoat tinh cua dinh phu El lai tang
tir 2,7% lén 10,8%, con ti 1& % hoat tinh enzim
cua dinh chinh E2 bién déi khong nhiéu
(bang 1).

b. Két qud sdc ky sang loc phdn tit trén cot voi
Superdex 75 (S-75)

Dé tim hiéu rd hon khi niang phan tich
RNaza trong noc rdn hé mang chda bang
phuong phép sac ky sang loc phan ti, chiing toi
da su dung chit mang S-75 (c6 do phan giai
protein t6i wu tir 3 000 - 70 000 Da, hep hon so
v6i S$-200). Qua trinh sac ky trén chat mang nay
cling dugc ti€n hanh nhu véi chiat mang S-200.
Két qua chay sac ky v6i 20 mg noc ran duoc
trinh bay trén hinh 5.

Sac ky d6 trén hinh 5 cho thay, protein cla
noc ran phan tich dugc thanh 5 dinh riéng biét,
va RNaza tach dugc thanh 4 dinh (trung véi 4
dinh protein ddu), véi thé tich ra khoi cot tuong
tng 1a 21,3; 31,3; 38,3 va 45,3 ml va phan bg
hoat tinh giita cic dinh RNaza nay la 4,4; 23,8;
55,4 va 16,4%.
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Hinh 5. Sic ky d6 ctia ch€ phdm noc ran hé mang chda dong kho
nhan duoc sau sac ky trén cot Superdex 75 (ghi chid nhu trén hinh 4)

4. Két qua nghién citu su phu thuoc hoat tinh  phan trén, hoat tinh RNaza déu dugc do trong
cia RNaza tir noc rian hé mang chia dém glixin 10 mM pH 2,5. Trén hinh 6 la két
vao pH qua nghién ctiu moi phu thudc hoat tinh RNaza

trong céc ché€ phdm enzim khac nhau tir noc rin

Trong tat ca cdc thi nghiém trinh bay 6 cdc 14 mang chda
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Hinh 6. D6 thi biéu dién su phu thudc hoat tinh RNaza trong mot s6 ché phdm enzim khac nhau tix
noc ran hé mang chia vao pH, trong d6 E, HMC Ia ché€ pham enzim nhan dugc khi hoa tan (10
mg/ml) noc ran hé mang chida dong kho trong dung dich dém, RNaza II va III 1a cdc ché pham
enzim tng véi cdc dinh RNaza nhan dugc sau sdc ki trén cot véi cdc chit mang tuong tng. Hoat
tinh RNaza dugc do trong hén hgp dém Glixin-Xitrat 10 mM.

Tu cdc do thi biéu dién moi phu thuoc A -  chia trong tét ca cac ché pham enzim khdc nhau
pH trén hinh 6 ta thdy, RNaza noc rdn hd mang  déu thé hién hoat tinh xdc tdc trong vang gid tri
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pH axit, giong nhu RNaza trong noc rin hé
mang [8]. Thong ké theo tét ca cac lan xac dinh
pH t6i vu cia RNaza ca trong ché pham noc ran
hé mang chda dong kho va trong cdc dinh
RNaza nhan dugc trong cédc lan sac ky khac
nhau, ching t6i nhan duoc gid tri trung binh la
pH,, = 2,00 £ 0,25 (v6i n = 28).

Trén day 1a mot s6 két qua so bo nghién ciu
vé RNaza trong noc ran hé mang chia. Tir céac
két qua nhan dugc ching ta thdy RNaza trong
noc rin hé mang chda 12 mot enzim rit bén
nhiét. Pay cling la mot tinh chat chung cla
nhiéu enzim thuoc nhém RNaza. Tinh chat nay
c6 thé dugc st dung trong tdch chiét va lam sach
RNaza tir nguon enzim nay. K&t qua phan tich
RNaza béng cdc phuong phdp sic ky trao doi
ion cho thay & gia tri pH 5,25 céc protein cua
noc ran khdc biét nhau khong nhiéu vé dién tich
bé mat, cho nén ching dugc thoi ra khoi cac cot
trao déi ion khong thanh cic dinh protein riéng
biét tich ra cdch nhau, ma hau hét protein trong
noc ran déu tap trung trong 1 dinh protein 16n,
c6 2 vai dai v6i mot s6 dinh nho vé 2 phia cla
dinh protein chinh nay. Néu nhu cot CMC chi
phan tich duoc RNaza trong noc rian hé mang
chia thanh 2 - 3 dinh (dang), thi cot SP lai tach
dugc t6i 5 dinh (dang) RNaza khac nhau. Tuy
nhién, dinh RNaza thd nam lai mat hoat tinh
enzim nhanh (sau 24 h do lai da khong con hoat
tinh, hinh 3). Mat khéc, c4c protein trong noc
ran hé mang chda lai khdc biét nhau kha nhiéu
vé kich thudc phan ti: cot S-200 tdch duge 4
dinh protein kha rd rang va 3 dinh RNaza; trong
khi d6 cot S75 tich dugc 5 dinh protein va 4
dinh RNaza; cic dinh enzim nay c6 vi tri tring
gan nhu hoan toan véi cac dinh protein tuong
tng, chi dinh protein thi 5 ra khdi cot sau cling
ung v6i ving kich thudc phan tir rit nho la
khong c6 hoat tinh enzim. Tit cac két qua nay ta
thay khi sac ky duoc tién hanh trong dém xitrat
10 mM pH 5,25, sic ky trén cdc cot SP va S75
cho phép tiach RNaza thanh cdc dang phan tu
khéc nhau vé dién tich va kich thuéc tuong ting,
nhung hau nhu khong 1am sach dugc RNaza. Dé
str dung cac phuong phdp séac ky cho lam sach
RNaza tir noc rdn hé mang chida mot cach hiéu
qua, can phai tién hanh cdc nghién ctu t6i wu
hod dé cac diéu kién séc ky, cho phép tach duoc
RNaza ra khoi céc protein khac ctia noc ran.

Cuoi cung cling phai nhan xét rang, cling nhu

RNaza tir noc ran hé mang Naja naja, RNaza tix
noc ran hé mang chia Ophiophagus hannah
ciing thé hién hoat tinh xtc tdc cao nhét trong
viing axit, véi gid tri pH,,, = 2,0. Nhu vay, RNaza
trong noc ran h mang va hé mang chda rat
giong nhau vé céc tinh chét sinh hoc va xiic tac:
ching déu c6 pH,, trong ving axit, déu la cic
enzim rat bén nhiét va ton tai ¢ nhiéu dang phan
tir khac nhau. Diéu nay c6 1& chi ra méi quan hé
ho hang rat gin nhau cta 2 loai rdn nay cla nudc
ta. Theo moi phu thudc hoat tinh xiic tac vao pH,
2 loai rdn hé mang nay cla nudc ta khac xa rat
nhiéu cdc loai ran hé mang khéic ciing nhu céc
loai rdn khéc da dugc nghién ciu trén thé gidi vé6i
gid tri pH,, > 7.

L. KET LUAN

Tur cac két qua trinh bay trén day c6 thé két
luan nhu sau: RNaza trong noc rén hé mang
chda Viét Nam 1a enzim rat bén nhiét, thé hién
hoat tinh xdc tdc cao nhat trong ving axit véi
gid tri pH,, = 2,00 = 0,25 va c6 it nhét 4 dang
phan tir khdc nhau vé kich thudc va dién tich
bé mat.
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THE RESULTS OF STUDIES ON RIBONUCLEASE
FROM KING COBRA VENOM (OPHIOPHAGUS HANNAH)

NGUYEN VAN THIET

SUMMARY

In this paper Ribonuclease (RNase) from Vietnam king cobra (Ophiophagus hannah) venom was
characterized in detail by ion-exchange chromatographic methods and its some properties were studied. It
seems that king cobra venom RNase is very thermostable: treatment by heating enzyme solutions (in a water
bath) for 5 min at temperature from 70°C to 100°C almost does not abolish its activity. The existence of this
enzyme in multiple molecular forms was confirmed by chromatographic methods, including ion-exchange
chromatography on columns with CM-cellulose and SP Sepharose 4 Fast Flow and gel-filtration on columns
with Superdex 200 and Superdex 75. These methods have revealed at least 4 molecular forms of this enzyme
differing in net charge and 4 forms differing in molecular size. The enzyme is the most active in the pH range
of 1.5 - 4.0 and its pH optimum is about 2.00 *+ 0.25 in glycine or in mix glycine-citrate (in a ratio 1: 1)
buffers. These properties of RNase from Vietnam king cobra venom is very similar to those ones of the
enzyme from Vietnam cobra venom.

Ngay nhdn bai: 13-3-2007
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