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X KET QUA TACH ENZIM RIBONUCLEAZA TU NOC RAN HO MANG
BANG PHUONG PHAP SAC KY TRAO POI ION TREN COT CM-XEN-LU-LO

Céc nghién cdu trudc day cua ching toi da
cho thdy enzim ribonucleaza (RNaza) trong noc
ran h6é mang Naja atra (Cantor, 1842) Viét Nam
thé hién hoat tinh xdc tdc cao nhat trong viing
axit [7, 8], vé6i pH t6i uu (pH,,) tuong duong véi
pH,,, clia pepsin [1] trong da day cua nguoi va
cac dong vat bac cao khic: pH,, = 2,53 + 0,30
[8]; trong khi RNaza trong noc ran hé mang Naja
oxiana ving Trung A [10], RNaza trong noc rin
hd mang Naja naja ving Guntur ctia An Do [4]
va tit ca cac enzim khéac thuoc siéu ho RNaza A
(bao gém tat ca cac RNaza ngoai ti€t & dong vat
c6 xuong song, trir 16p C4) [5] déu c6 pH,, > 7.
Hon nita, nhitng két qua nghién ctu bude dau cta
chiing t6i cho thdy RNaza trong noc ran hé mang
Viét Nam khong bi c ché boi protein tc ché
RNaza (RI) tir nhau thai nguoi [11]. Diéu nay c6
nghia 12 RNaza trong noc rin hd mang khong
tuong tac v6i RI va nhu vay, c¢6 kha nang thé hién
hoat tinh xytotoxin, bdi vi khong bi tic ché bdi RI
noi bao la diéu kién tién quyét dé mot RNaza bat
ky thuoc siéu ho RNaza A biéu hién duoc hoat
tinh xytotoxin tiém tang cua né [2, 3, 6]. Vi vay
viéc tach chiét va lam sach RNaza tir noc rin hé
mang dé nhan ché phdm enzim c6 do sach cao,
phuc vu cho cdc nghién cidu tié€p theo vé tuong
tdc ctia RNaza noc rin vdi RI 1a rat can thiét.
Cong trinh nghién ctu nay s€ trinh bay cac két
qué tdch RNaza tlr noc ran hé mang béing phuong
phép séc ky trao déi ion trén cot véi CM-xen-lu-
lo.

I. PHUONG PHAP NGHIEN CUU

Noc ran hé mang dong kho - nguén RNaza
dugc mua & lang nghé nuoi ran tai xa Vinh Son,
huyén Vinh Tudng, tinh Vinh Phic. Ché pham
E, nhan duoc bang hoa tan noc ran dong kho
vao nude cat 2 1an hay dung dich dém cén thiét
theo ty 1¢ 10 mg noc réan trong 1 ml. Ché€ pham
ARN t6ng s6 tr nAm men va nhua trao déi ion
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cacboxymethylxenluldo (CM-xen-lu-16) cia hang
Sigma. Glyxin (Gly) cua hang Prolabo. Cac héa
chat khac déu c6 do sach phan tich cao.

Phan tdch RNaza biang phuong phép sic ky
trao déi ion trén cot (01,6 x 12-15 cm) CM-
xen-lu-16. Trong méi 1an sic ky cho 1én cot (da
dugc can bang trude voi dém xitrat 10 mM c¢6
gia tri pH khac nhau 1a 5,8; 5,6; 5,5; 5,2; 4,8 va
4,4) khoang 100 mg noc ran dong kho (10 ml
ché pham E ), rira cot bang mot thé tich dém
ban dau, sau d6 thoi protein ra khoi cot bing
gradient néng do NaCl 0 = 1,0 M NaCl vdi thé
tich chung 1a 120 ml (binh chita: 60 ml NaCl 1
M trong dém xitrat 10 mM; binh khudy: 60 ml
dém xitrat 10 mM), t6c do chay 1 ml/phdt, thu
moi phan doan 3 ml. Sau khi két thic cong viéc
sic ky, hoat tinh clia RNaza trong mdi phan
doan dugc xic dinh theo phuong phap nhu da
mo ta truée day [7], con protein dugc do bang
phuong phép quang phd.

IL. KET QUA VA THAO LUAN
1. Két qua siac ky ché pham E,

Trong séc ky trao ddi ion thi su khac biét vé
luc tuong tac ion-ion gifta protein va chit mang
c6 y nghia quyét dinh dé phan tich céc protein
trong hon hgp. Vé phin minh, sy khdc biét nay
lai phu thuoc vao pH cua moi truong bao quanh
cac phan tt protein, boi vi dién tich bé mat cua
cac phan ti protein phu thuéc vao pH clia moi
trudng. Vi vay, viéc sic ky ché pham E, da duoc
tién hanh tai cadc pH khac nhau trong ving pH =
44 - 5,8 (nhya CM-xen-lu-16 bén trong dai pH
axit tir 4 - 6) cua dém xitrat 10 M, d€ tim gid tri
pH ma tai d6, viéc tach chi€t RNaza la t6t nhat.
Két qua sic ky ché pham E, & cdc gia tri pH nay
duoc trinh bay trén hinh 1. Dau tién, qud trinh sac
ky da dugc tién hanh tai pH = 5,8, sau d6 giam
dan gia tri pH xudng dén pH = 4,4. Tir nhiing sac
ky d6 nhan dugc, ta thiy & tat ca cac gid tri pH,
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protein cua noc rian déu duoc thoi ra khoi cot
dudi dang mot dinh protein chinh khong doi
xung, véi mot duodi (vai) phia bén phai c6 ham
luong protein thdp hon nhiéu trong ving dinh
chinh. Dinh protein nhan dugc chi€m phan 16n
tong s6 protein cho Ién cot (> 80%). Su phan bo
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protein nhu vy theo cdc phan doan cho thdy céac
protein ctia noc ran ¢6 dién tich rat gan nhau, tao
thanh mot phé protein lién tuc va cdc protein cua
noc rin da khong tich duoc thanh cdc dinh riéng
biét biang phuong phap sic ky trao déi ion trén
CM-xen-lu-16 trong ving pH =44 - 5.8.
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Hinh 1. Sac ky do cta ché phdm E, nhan duoc sau qud trinh séc ky trao ddi ion trén cot véi CM-
xen-lu-16 & céc gia tri pH khac nhau cua dém xitrat
A. hoat tinh ctia RNaza dugc do trong dém Gly 10 mM, pH = 2,5, tinh bang don vi OD260; Pr. protein, tinh
bang don vi OD280; dudng chéo 1a gradient néng do NaCl, néng do NaCl tinh theo gid tri truc tung bén phéi
duogc nhan véi 4 hoac 8 (trong trudng hop sic ky tai pH = 5,5).

Két qua xac dinh hoat tinh cia RNaza cho
thdy & cdc gid tri pH > 5,0, luon c6 2 dinh
RNaza phan biét ro rét trén sac ky do; dinh
RNaza I nam trong viing dinh protein chinh, con
dinh RNaza II - nam trong ving vai phia bén
phai dinh protein chinh. Dinh RNaza I phan hap
phu khdi cot & ndong do mudi NaCl khoang 0,6
M va dinh RNaza II - & nong do NaCl khoang
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0,8 M. Khi qué trinh sic ky dugc tién hanh tai
cac gia tri pH < 5,0, thudng chi nhan duoc mot
dinh RNaza rong, bao trim toan b dinh protein
va duo6i phia bén phai ctia nd.

Viéc phan tich k¥ cdc sdc ky d6 cho thay: khi
sac ky ti€n hanh & pH = 5,8 thi hoat tinh enzim
cta 2 dinh RNaza gan nhu tuong duong nhau,
dinh RNaza I tring hoan toan véi ntra trdi cia dinh



protein chinh, con dinh RNaza II - tuy nam & phia
bén phai dinh protein chinh nhung ciing rat gan
v6i dinh protein nay. Khi giam dan gia tri pH tur
5,8 xudng dén 5,2, ta quan sat dugc cac xu huéng
bién déi sau: 1) hoat tinh enzim ctia dinh RNaza I
giam dan trong khi hoat tinh enzim cta dinh
RNaza II lai tang dan 1én; 2) dinh RNaza II cang
tach xa ra khoi dinh protein chinh va & gid tri pH =
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5,2 thi dinh RNaza II hiu nhu da tach dugc ra
hoan toan khéi dinh protein chinh va 2 dinh
RNaza ciing phan tach ra khoi nhau t6t nhat.
Trong mot s6 1an sac ky & pH > 5,0, thay vi
nhan dugc 2 dinh RNaza binh thudong nhu néu
trén, lai nhan dugc t6i 3 dinh RNaza phan biét
phan hap phu khoi cot ¢ cdc nong do mudi NaCl
tuong dng bang 0,5; 0,65 va 0,86 M (hinh 2).
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Hinh 2. Sic ky d6 ctia ch€ pham E, trong trudng hop nhan dugc 3 dinh RNaza
(c4c ky hiéu va ghi chd nhu hinh 1)

Trong 3 dinh RNaza nhan duoc thi dinh IIT
¢6 hoat tinh enzim cao nhat, dinh enzim nay cling
phan tich duoc ra khoi dinh protein chinh trén
sac ky do, giong nhu céc trudng hop nhan dugc 2
dinh RNaza, va vi vy ma do sach ctia ché phim
RNaza thu dugc trong dinh nay ciing cao nhat.

Nhu vay, tir cic két qua nhan dugc, ta thay
sic ky ché€ pham E, trén cot CM-xen-lu-16 dugc
tién hanh tai pH = 5,2 1a t6t nhit, bdi vi tai gia
tri pH nay, dinh enzim chinh (dinh II) gan nhu
duogc tach ra hoan toan khoi dinh protein chinh
clia noc ran; ham lugng protein trong céc phan
doan thuoc dinh nay rat thap va hoat tinh dac
trung cta ché phdm RNaza tuwong (ng nhan
duoc tang khoang 10 14n so véi ché pham E,.

Cho dén nay, ching toi da tién hanh khoang
30 1an sic ky ché pham E, & gid tri pH = 5,2 va
10 1an & céc gia tri pH khéc 16n hon 5,0, nhung
chi trong 4 lan sic ky 12 nhan dugc 3 dinh
RNaza phan biét (trong d6 ¢6 2 1an sac ky & pH
= 5,2 va 2 lan sic ky & pH = 5,5); trong tat ca
céc lan sic ky con lai, chi nhan duoc 2 dinh
RNaza. Trong trudng hgp sac ky nhan dugc 2
dinh RNaza, su phan b6 hoat tinh giita 2 dinh
tuong tng 1a 34% va 66% va 2 dang RNaza tng
v6i 2 dinh nay duoc ky hiéu 1a SK-12 va SK-22;
con trong trudng hop sac ky nhan duge 3 dinh,
su phan bo hoat tinh gilta ching tuwong tng la:

24%; 39% va 37% - theo téng hoat tinh RNaza
ra khoi cot va 3 dang RNaza ing véi 3 dinh nay
dugce ky hiéu 1a SK-13, SK-23 va SK-33.

2. Mot s6 tinh chat cia ciac dinh (dang)
RNaza phan tach duoc bang sic ky

a. Ai luc véi cot CM-xen-lu-16

Tir cic két qua & phan trén ta thady, RNaza
trong noc ran hé mang Viét Nam tuong tdc rat
manh v6i nhua CM-xen-lu-16. Ca 3 dang RNaza
clia noc ran déu phan hip phu khoi cot trao déi
ion & cac nong do mudi rat cao (> 0,5 M NaCl).
Diéu nay cho phép két luan rang 3 dang RNaza
clia noc ran c6 téng dién tich duong bé mat 16n
va khéc biét nhau rét nhiéu.

Theo nong d6 mudi ma cic dang SK-12,
SK-22 va cac dang SK-23, SK-33 ra khoi cot, ta
thay dang SK-12 tuong tng véi dang SK-23, con
dang SK-22 tuong ting v6i dang SK-33; di€u nay
rat phut hop véi két qua xac dinh gia tri pH toi
uu (pH,,) ctia cidc dang RNaza nay s€ dugc trinh
bay trong phan sau.

b. pH t6i uu ctia cdc dinh RNaza

Két qua xdc dinh pH,, clia cdc dinh (dang)
RNaza tdch dugc biang phuong phap sic ky ché
phdm E, dugc trinh bay trén hinh 3.
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Hinh 3. D6 thi biéu dién m6i phu thudc clia hoat tinh clia cdc dinh RNaza nhan dugc sau sac ky ché
pham E, trén cot CM-xen-lu-16 vao pH. Hoat tinh cia RNaza dugc do trong céc dém Gly 10 mM
a. truong hgp nhan duge hai dinh RNaza; b. trudng hgp nhan duge ba dinh RNaza.

Tir nhiing két qua dugc trinh bay trén hinh 3,
ta thay: trong trudng hop sac ky nhan duoc 2 dinh
RNaza, dinh SK-1, c6 pH,, = 2,57 va dinh SK-2,
¢6 pH,, = 2,09; trong trudng hop nhan duoc 3
dinh RNaza, dinh SK-1, ¢6 pH,, = 2,08, dinh SK-
2; ¢6 pH,, = 2,51 va dinh SK-3; c6 pH,, = 2,0.
Nhu vay, gia tri pH,,, clia cdc dinh RNaza da cing
c0 két luan dua ra & phén trén 1a: dinh SK-1, tuong
tng v6i dinh SK-2, (gid tri pH,, clia ching nhu
nhau, bang 2,57 va 2,51 tuong ting) va dinh SK-2,
tuong ting v6i dinh SK-3, (gid tri pH,, clia ching,
bang 2,09 va 2,0 tuong ting). Con dinh SK-1; chi
nhéan dugc trong 4 1an trén tong s6 khoang 40 1an
sac ky. Dinh RNaza nay miac du ra khoi cot s6m
hon 2 dinh kia, nhung lai c6 gi tri pH,, giéng nhu
dinh SK-3.

Nhu vay, tir cic két qua sic ky va xéac dinh
pH,, ctia cdc dinh RNaza nhan dugc sau sac ky
c6 thé két luan ring trong noc rén hé mang
dong kho c6 tir 2 dén 3 dang phan tir khac nhau
ctia RNaza. D€ cho tién lgi, cic dinh RNaza nay
dugc ky hiéu theo thit tu ra khoi cot cla chiing,
titc 1a theo huéng tang ctia nong do mudi NaCl
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ma tai do, ching bi phan hap phu khoi cot CM-
xen-lu-16: dinh RNaza ra s6m nhat, phan hap
phu khoi cot CM-xen-lu-16 & nong do mudi
khoang 0,5 M NaCl, dugc ky hiéu la SK-1; dinh
RNaza ra tht hai, phan hap phu khoi cot CM-
xen-lu-16 & nong do mudi khoang 0,60 - 0,65 M
NaCl, dugc ky hiéu la SK-2; dinh RNaza ra sau
cung, phan hap phu khoi cot CM-xen-lu-16 &
nong do muoi rét cao: 0,80 - 0,86 M NaCl, duoc
ky hiéu la SK-3. Theo cich ky hiéu nay thi 2
dinh RNaza thuong nhan dugc trong dai da s6
céc lan sac ky ché phdm noc ran dong kho E,
trén cot CM-xen-lu-16 phai dugc goi la SK-2 va
SK-3, thay cho SK-1 va SK-2 nhu trudc day [9].

c. Tinh chdt dong hoc

Do dang SK-1 doi khi méi nhan dugc, con 2
dang SK-2 va SK-3 luon nhan dugc trong tat ca cac
lan sic ky, cho nén trong phin nay, chi so sanh cic
tinh chét dong hoc ctia 2 dang RNaza nay. Két qua
nghién ctru dong hoc bao hoa enzim boi co chat cua
2 dang RNaza SK-2 va SK-3 & vung gia tri pH t6i
uu clia chiing dugc trinh bay trén hinh 4.
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Hinh 4. D6 thi biéu dién dong hoc bdo hoa enzim bdi co chét clia 2 dang RNaza SK-2 va SK-3 tai cdc
gid tri pH tuong ting véi gia tri pH,, clia chiing. Pong hoc dugc nghién ciiu trong dém Gly 10 mM
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RESULTS OF THE RIBONUCLEASE ISOLATION FROM THE COBRA VENOM
BY ION-EXCHANGE COLUMN WITH CM-CELLULOSE METHOD
NGUYEN VAN THIET, GIANG THAI SON
SUMMARY

In this paper, the cobra (Naja atra Cantor, 1842) venom ribonuclease (RNase) was isolated of ion-
exchange column with CM-cellulose method. The chromatographic isolation was carried out at different
values of pH within an interval of pH = 4.4 — 5.8. At pH > 5.0, the cobra venom RNase was almost always
eluded from the column in two picks at salt concentrations of about 0.6 M and 0.8 M NaCl; but in some cases
- in three picks at salt concentrations of about 0.5 M, 0.65 M and 0.86 M NaCl, respectively; whereas, at pH <
5.0, the cobra venom RNase was always eluded from the column in single broad pick. The forms of the cobra
venom RNase corresponding to these picks were designated as SK-1, SK-2 and SK-3, respectively. It seemed
that these RNase forms were differed from each other in many properties, such as an optimum of pH (pH,,)
and the kinetic property. Thus, the pH,,, of the form SK-2 was about 2.5, whereas this value of the forms SK-1
and SK-3 was the same and about 2.0. Besides, two main forms SK-2 and SK-3 had sigmoidal curves of the
saturation of the enzyme with the substrate, but they differed significantly in an affinity to the substrate.
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