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ABSTRACT

Superroxide dismutase (SOD, EC.1.15.1.1) is the enzyme which dismutates superoxide radicals
and plays an important role in protection of living cells against oxidative stress. SOD is also
involved in immune response in shrimps. In this study, it was found that the total SOD activity of
black tiger shrimp muscular tissues is 10 fold higher than that of the haemolymph, however, the
specific activity of SOD in the shrimp haemolymph is 9.2 fold higher than that of muscular
tissues. By using active gel electrophoresis, 2 different SOD forms were found in black tiger
shrimps (one in muscular tissues and two in haemolymph).

Using DE-52 cellulose and Q-Sepharose ion exchange column chromatography, one SOD
(SOD1) from black tiger shrimp haemolymph was partially purified, and its purity was 31.2
times higher than that of the starting haemolymph. The SOD1 was shown to have mainly one
protein band of approximately 24 kDa on SDS-PAGE. SOD1 was most active at 45°C and pH of
5.5. At a concentration of 5 mM, Mn?* strongly activated SOD1 (up 200% activity), Ca®* va Zn**
could increase approximately 20% activity while Cu?* inhibited more than 60% ativity of the
enzyme.

Keywords: (Penaeus monodon) black tiger shrimps, ion exchange chromatography, purification,
superoxide dismutase.
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TOM TAT

Superoxide dismutase (SOD, EC.1.15.1.1) la enzyme phan hiaty gdc superoxide, thugc nhém cac
dang oxi phan trng va cé vai tro quan trong trong bao vé ton thuong oxi h6a & cac co thé sinh vat,
dac biét, SOD con c6 vai trd trong dap tng mién dich & tdm. Trong nghién ciu ndy, ching toi da
phét hién thiy hoat 6 SOD tong s ciia mo co tom st cao hon 10 lan so véi cua huyét twong, tuy
nhién hoat d¢ riéng SOD trong huyét twong lai cao hon trong co gap 9,2 an so véi trong mé co,
diéu nay chang to ¢6 sy tap trung cia SOD trong huyét twong. Bang phuong phap dién di gel
hoat tinh, ching t6i phat hién thay c6 2 dang SOD trong huyét tuong trong khi chi c6 mot dang
SOD trong m6 co cuia tdm s(.

Str dung phwong phap séc ky trao d6i ion qua cot DE-52 cellulose va Q-sepharose, chiing toi da
thu nhan dwoc mot ché pham SOD (SOD1) c¢6 do sach cao hon ban dau 31,2 lan; trén dién di gel
polyacrylamide c6 chira SDS, ché pham cho mét bang protein chinh c6 khéi lwong phén tir
khoang 24 kDa. SOD1 hoat dong tét nhat & 45°C va pH 5,5. O ndng d6 5 mM, Mn** ¢c6 tac dung
hoat ha manh SOD1 (ting 1én téi 200%), Ca®* va Zn** c6 kha ning lam ting 20% hoat do

enzyme, trong khi do6 Cu?* lai e ché hon 60% hoat d6 cua SOD1.

Tir khod: Séc ky trao d6i ion, superoxide dismutase, tinh sach, tom su.

*Pja chi lién h¢ email: phantuannghia@vnu.edu.vn

MG PAU

Superoxide dismutase (SOD,
EC.1.15.1.1) la méot enzyme xdc tadc phan
ng chuyén héa goc O,-~ thanh H,0, va ¢c6
chtic ning can bang nong do cac dang oxi
phan tng va bao vé té bao khoi cac stress oxi
hoa (Fridovich, 1975).

Trong céc loai giap xac ndi chung, nhiéu
ddng dang (isoform) cua SOD d3 dwoc phat
hién, cac SOD nay dugc chia thanh 2 nhém
dua vao ban chat cua cofactor kim loai. Nhém
thir nhit dwoc ky hiéu 1a Cu, ZnSOD, cau tric

94

tir 2 tiéu don vi giéng nhau, véi khdi luong
phan to (KLPT) khoang 16 kDa, chua mot
nguyén tir Cu** va mét nguyén tir Zn?* trong
trung tam hoat dong, thuong dinh khu trong té
bao chat. Pay 1a dang SOD phd bién nhit
trong cac té bao nhan thuc va co trinh ty axit
amin bao thu tir cac loai ndm cho dén dong
vat c6 v( (Brouwer et al., 2003). Co ché hoat
dong cua enzyme nay dua trén tinh khir va oxi
hoa cua nguyén tir Cu®* trong trung tam hoat
dong khi lién két voi goc 0,7, do d6 Cu*
khong thé bi thay thé bai kim loai khac va
Cu*c6 kha nang hoi tinh enzyme, trong khi
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Zn** c6 thé dugc thay thé bai mot vai ion kim
loai khac nhu Co®*, Hg*" hay Cd** ma khéng
anh huong téi hoat tinh enzyme. Cu, ZnSOD
bi trc ché thuan nghich boi cyanide. H,0, &
nong do tir 0,01 mM c6 kha ning khir nguyén
tar Cu®* & trung tm hoat dong dan dén sy wc
ché hoat tinh enzyme, dong thoi ciing c¢6 kha
ning pha huy cau tric enzyme dan dén sy mat
hoat tinh hoan toan (Fridovich, 1975). bay la
mét tinh chat tha vi caa SOD khi H,0, 1a mot
san pham trong phan &ng do nd xuc tac. Co 18
do d6, Cu va ZnSOD thuong chi dinh khu
trong té bao chit, noi ndng d6 H,0, ludn duoc
khéng ché & muc rat thap boi nhiéu enzyme
khac nhu catalase, peroxidase,... (Hodgson &
Fridovich 1975). Nhém SOD thtr hai ¢6 chira
Mn?" trong trung tdm hoat dong, ky higu
MnSOD, thuong dinh khu trong ty the.
Enzyme nay c6 dang homodimer, cau thanh tir
hai tiéu don vi gibng nhau c6 KLPT vao
khoang 24-25 kDa. MnSOD dugc phién ma
va dich ma tir gen nhan thanh dang tién chat,
sau d6 dugc di chuyén tir té bao chat vao ty
thé sau khi duoc loai bo mot doan peptide
dinh hudng & dau N (Brouwer et al., 2003).

Nhiéu nghién ciru di cho thady MnSOD c¢6
ngudn gbc hoan toan khéc so véi Cu, ZnSOD,
mic di co ché hoat dong cua 2 enzyme nay la
tuong tu nhau. MnSOD ¢ céc sinh vat nhéan
thuc ¢6 su tuong déng cao véi MnSOD cua
cac loai vi khuan, goi y rang ching c6 nguén
gbc rat gan gii (Fridovich, 1975). Giéng Vi
Cu, ZnSOD, MnSOD ciing c¢6 trinh tu axit
amin mang tinh bao thu cao tir vi khuan cho
toi dong vat. Tuy vay, MnSOD lai khong
nhay cam véi cyanide va khong bi tc ché boi

H,0,, do d6 c6 kha nang hoat dong ¢ nhiing
noi ¢6 nong do cac chat oxi hoa cao nhu ty the
(Hodgson & Fridovich, 1975).

Trong cac nhom giap xac st dung
hemocyanin dé van chuyén oxi, da c6 cac bao
céo vé mot hién tuong doc dao xay ra trén mot
s6 loai, @6 1a sy thay thé Cu, ZnSOD bing
MnSOD trong té bao chit. Gia thuyét cia
nhém tac gia dé xuat cho rang sy bién mat cua
Cu, ZnSOD xay ra vi canh tranh ngudn nguyén
tr Cu voi qua trinh tdng hop hemocyanin.
Thay vao d6, enzyme MnSOD trong t& bao

chit (cytMnSOD) duoc hinh thanh qua sy nhan
d6i gen mA héa MnSOD trong ty thé
(mtMnSOD) va da thay thé cho Cu, ZnSOD &
té bao chit (cytCu, ZnSOD) (Hodgson &
Fridovich, 1975; Brouwer et al. 2003; Gomez-
Anduro et al., 2006). Sy khac biét cha yéu giita
2 loai cytMnSOD va mtMnSOD la mot doan
trinh tu dinh huéng & dau N khién cytMnSOD
thiéu di cdu tric dic trung dé di chuyén duoc
vao ty thé va do dé dinh khu lai & té bao chat,
trong khi & mtMnSOD, doan trinh ty nay bj cat
bo khoi dang tién chat trudc khi enzyme di
chuyén vao dinh khu ¢ ty thé (Gomez-Anduro
et al., 2006).

V6i dbi tugng tdm st Penaeus monodon,
cac nghién cau vé SOD caa lodi nady méi chi
dirng ¢ giai trinh tu gen va cho thay c6 2 loai
SOD trong tdm su la mtMnSOD (GenBank:
AGI99530.1) va cytMnSOD (GenBank:
ANZB80590.1). Trinh ty axit amin dwgc suy ra
tir trinh tu gen cho thiy mtMnSOD c¢6 220 géc
axit amin va KLPT xip xi 24,1 kDa,
cytMnSOD c¢6 287 gbc axit amin va KLPT xap
xi 31,4 kDa. Tuy vay, chua c6 nghién cttu ndo
khang dinh duoc sé lugng cac ddng dang SOD
trong P. monodon ciing nhu tach chiét, tinh
sach hay nghién ctu tinh chat enzyme nay.

Trong hé mién dich cua cac loai tdm, qua
trinh thuc bao sir dung cac dang oxi phan tng
(reactlve oxygen speues ROS) dé tiéu digt tac
nhan xam nhiém c6 thé gay hai dén té bao
khoe manh, do ROS c6 tac dung phé huy ciu
trdc cua cac dai phan tr sinh hoc nhu protein,
carbohydrate, lipid va nucleotide (Yao et al.,
2004). SOD chuyén héa goc O, (san pham
dau tién va ciing 1a san pham nhiéu nhat cua
qué trinh bang nd hd hap trong dap tng mién
dich & t6m) thanh oxi va H,0,. Két hop Vi
cac enzyme khac nhu catalase, peroxidase...,
SOD xir 1y cac ROS dur thira, khir doc cho té
bao sau dap ung mién dich. Hoat dong nay c6
¥y nghia thiét yéu ddi voi sy séng cua té bao
(Yao et al., 2007). Chinh vi vdy nghién ciru vé
SOD g6p phan lam sang to cac co ché dap
trng mién dich & tom.

Mac diu da co6 nhiéu nghién ctu khac
nhau v& SOD & tdm, tuy Vay cho den nay
chua c6 dan liéu nao dugc cong bd vé tinh
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sach va tinh chit ciia SOD trén t6m sii. Day la
1y do dé ching t6i thyc hién cong trinh nghién
cau nay.

VAT LIEU VA PHUONG PHAP NGHIEN
clu

Vat lieu 1a tom st séng, duoc Vién
Nghién cau Nudi trong Thuy san | cung cap
vai khoi Iugng dong deu, tir 12-15 g/con.

Céc thiét bi chinh dugc sir dung bao gom
cot sic ky (GE Healthcare, USA), miy do
quang phé UV/VIS DU-800 (Beckman Coulter,
USA), hé théng dién di dung (Biorad, USA),
dung cu Amicon Ultra-15 Centrifugal Filter
Unit MWCO 10 kDa (Sigma-Aldrich, USA).

Cac hoa chat st dung trong nghién cau
bao gdbm xanthine, xanthine oxidase,
cytochrome ¢, albumin huyét thanh bo duoc
mua tr Sigma Aldrich (USA), cac hda chét
con lai déu duwgc mua tir cac hang tin ca
(Sigma-Aldrich, Serva...) va dat do tinh khiét
phan tich.

Chuén bi dich chiét chira SOD tir tom st

Toém st séng duoc giai_ phau dé thu tim va
co. Mau dugc nghién va dong nhét trong dém
lanh Tris- HCI 50 mM, pH 8 chira NaCl 50
mM theo ti 1¢ 200 mg méu/ml dém. Dich ddng
nhat sau d6 dugc ly tam ¢ 10.000 vong/phut
trong 10 phit ¢ 4°C dé thu dich trong.

Pinh luwgng protein

Nong do protein trong dich chiét dugc
dinh lu:ong theo phuong phéap Bradford dya
trén nguyeén li vé sy thay doi budc song hap
thu cua thudc thir Bradford sau khi tao phirc
dac hieu voi protein (Bradford, 1976), su
dung albumin huyét thanh bo 1am chat chuan.

Xac dinh hoat @9 SOD

Hoat 46 SOD duoc xac dinh theo phuong
phéap cua McCord Fridovich (1969), trong do
xanthine oxidase (XO) xuc tac phan &ng oxi
héa xanthine dong thoi tao ra goc superoxide.
Khi phan tng c6 mat cytochrome ¢ (Fe*) thi
hop chit nay bi khir boi goc superoxide thanh
san pham co6 budc song hap thy téi vu & 550
nm. Hoat d6 cua enzyme SOD duoc do bing
muc d6 uc ché phan tng khir cytochrome c.
Phan tng duoc thuc hién ¢ 25°C trong dém
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phosphate kali 50 mM, pH 7,8 chira EDTA
0,1 mM. Hdn hop phan tng gom xanthine
0,05 mM, cytochrome ¢ 0,01 mM va lugng
xanthine oxidase vira du sao cho do hap thu
do 6 budc song 550 nm dat 0,025 + 0,005 don
vi hap thy/phat. Mot don vi hOat do (U) SOD
1a lugng enzyme wc ché 50% phan ang khu
cytochrorne ¢ (twong duong véi muc do lam
giam do hap thy 0,0125 + 0,005 don vi hap
thu/phat).

Viéc xac dinh anh huong cua cac ion kim
loai Cu®*, Mn**, Ca*" va Zn*" duoc thyc hign
bang cach bo sung cdc mudi twong (g
(CuCly, MnCIz, CaCIz, ZnCl,) vao ché pham
SOD ¢ nong do cudi 5 mM va i hdn hop
trong 20 phat, sau d6 do hoat d6 SOD con lai.
Mtc d6 anh huong cua cac chat dwoc danh
gia bang viéc so sanh giita hoat d6 khi khong
¢6 va c6 chat anh huong.

Céc thi nghiém duoc I3p lai 3 1an. S6 liéu
dugc xu ly thong ké trung binh bang phan
mém Microsof Excel 2013.

Xac dinh dong dang SOD

Cac dang SOD dugc phéat hién bing
phuong phap dién di gel polyacrylamide
khong bién tinh két hop u co chit dac hiéu
theo Beauchamp & Fridovich (1971). Gel
polyacrylamide khong bién tinh dugc chuan bi
theo phuong phap cua Laemmli (1970) nhung
da loai bo SDS va chat khir (dithiothreitol hay
B-mercaptoethanol) trong thanh phan gel va
dém mau.

Gel sau khi dién di dugc ngadm trong dung
dich nitro blue tetrazolium chloride (NBT)
2,45 mM trong 20 phut, dugc u tiép véi dém
phosphate kali 50 mM, pH 7,8 c6 chaa
TEMED 0,028 M va riboflavin 0,028 mM
trong 15 phat & nhiét @6 phong, sau do duogc
phoi sang. Dudi tac dung cua anh séng,
riboflavin sinh ra gbc superoxide, goc nay kh
NBT thanh formazan, lam toan bo ban gel c6
mau xanh tim. Tai nhiing vung c6 SOD, nho
hoat tinh cua enzyme, phan tng khir NBT bi
tic ché tao thanh nhiing vach sang mau.

H,0, dugc thém vao dung dich riboflavin

& nong do cudi 5 mM dé phan bi¢t cac loai
SOD dua trén tinh chat b tc ché boi H,0, hay
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khong cua céc loai SOD (Brouwer et al., 1997,
McCord & Fridovich, 1969).

Xac dinh d¢ tinh sach caa SOD

Do tinh sach cua ché pham SOD duoc
kiém tra bang phuong phap dién di gel
polyacrylamide c6 SDS (SDS-PAGE) theo
phuong phdp ctia Laemmli (1976), st dung
thang chuan PageRuler Plus Prestained
Protein Ladder 10-250 kDa (Thermo Fisher
Scientific, USA).

Gel sau dién di dugc nhuom trong dung
dich nhuom Coomassie Brilliant Blue G-250
(CBB) 0,025%, methanol 30%, axit acetic
10% va tay mau bang cung dung dich pha
CBB cho dén khi céc nén gel sang va céc
bang protein hién rd.

Tach, tinh sach SOD bang sic ky qua cét
trao dbi ion DE-52 cellulose

Dich chiét tir huyet twong tom su dugc
tinh sach qua cot trao d6i ion DE-52 cellulose
(3 x 23 cm) dé dwoc can bang trong dém Tris-
HCI 50 mM, pH 8 chta NaCl 50 mM. Cac
proteln khong gan cot duoc rua khoi cot bang
cung dém trén va protein gan cot duoc rira
chiét bang gradlent nong do NaCl tir 50-1.000
MM pha trong cang dém trén. Tong thé tich
ra chiét bang 10 lan thé tich gel. Cac phan
doan rira chiét duge xac dinh nong do protein
dua trén do hap thu & budc séng 280 nm (Ag)
va dugc xac dinh hoat tinh SOD theo phuong phap
cua McCord va Fridovich (1969).

Nhung phan doan c6 hoat tinh SOD dugc
gop lai, c6 dac va chuyén sang dém acetate

1400.00
A

1200.00 | < Co

[ | Huyér twrong

1000.00 |
800.00 r
600.00
400.00 r

Hoat d¢ SOD tc;mg ) (U)

200.00 r

.1

0.00

.

natri 50 mM, pH 5 chia NaCl 50 mM bang
dung cu Amicon Ultra-15 Centrifugal Filter
Unit MWCO 10 kDa theo huéng dan cta nha
san xuat (Sigma Aldrich, USA).

Téach, tinh sach SOD bing sic ky qua cot
trao ddi ion Q sepharose

Ché pham SOD thu duoc tr cot DE-52
cellulose sau co dac va dﬁ)i dém duoc tiep tuc
tinh sach qua cot trao d6i ion Q-Sepharose &
diéu kién pH 5, dém acetate natri 50 mM chira
NaCl 50 mM. Cac proteln khéng gan cot dugc
ria khoi cot bang cung dém trén, cac protein
gan cot duoc rira chiét bang gradlent nong do
NaCl tir 50— 600 mM pha trong cung dém trén
Vv6i tong thé tich rera chiét gap 8 lan the tich
gel. Cac phan doan rira chiét duoc do nong do
protein qua gia tri Agg va do hoat do SOD,
dong thoi danh gia d¢ tinh sach qua SDS-
PAGE. Céic phan doan c6 hoat tinh SOD duoc
gop lai, c6 dic bang dung cu Amicon Ultra-15
Centrlfugal Filter Unit MWCO 10 kDa va bao
quan & (-)20°C den khi dung cho cac thi
nghiém tiép theo.

KET QUA VA THAO LUAN

Hoat d¢ cia SOD trong mé co va trong
huyet twong tom su

Két qua xac dinh hoat ¢6 SOD cta mé co
va huyét tuong tom sa (hinh 1) cho thay hoat
do SOD tong sb trong mo co la 1107 + 137,4
Ulcon va trong huyét tuong la 112,8 + 96
U/con (hinh 1A). Nhu vay, hoat dé téng sé
cua SOD trong md co cao hon trong huyét
tuong gap 10 lan (P < 0,05).
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o 2 15.00
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=
= B
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Hinh 1. Hoat do téng s6 SOD (A) va hoat do riéng SOD (B) cua mé co va huyét tuong tom st
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Trén co s& ham lugng protein va hoat do
SOD, hoat d6 riéng ctia SOD da duoc tinh ra,
két qua thu duoc cho thiy hoat d6 riéng SOD
Ctia mo6 co tém st la 2 + 0,8 U/mg protein va
cua huyét twong 1a 18,5 + 4,1 U/mg protein
(hinh 1B). Nhu vay, h0at do riéng cua SOD
trong huyet tuong cao hon trong mo co gap
9,2 lan (P < 0,05).

C6 thé thay, hoat d6 SOD tong s6 ciia md
co tdm su cao hon trong huyét tuong, diéu nay
cha yéu do lwong md co 16n hon nhiéu so véi
luong huyet thanh cua mét con tom (cu thé ty
Ié khdi lugng glu’a md co va huyét tuong
trong nghlen ctu nay la 72,6 lan). Tuy vay,
hoat d¢ riéng SOD Cua‘huyet tuong cao hon
S0 V6i trong mo co, dicu nay chang to ti I¢
SOD/protein tong so cua huyét tuong cao hon
SO V@i trong mo co.

Hinh 2. Bién di khdng bién tinh phat hi¢n cac
dang ctia SOD trong m6 co va huyét tuong
t6m st: 1: Dich chiét mo co; 2: Dich chiét

huyét twong

Str dung phuong phap dién di trén gel
polyacrylamide khéng bién tinh va u trong co
chat dac hiéu da cho phép phat hién thiy c6 2
dang cua SOD, trong d6 huyét tuong co 2
dang SOD va mo co chi c6 mot loai SOD
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(hinh 2), ca hai SOD nay déu bi bat hoat khi
dugc xtr ly nhiét & 100°C trong 15 phat, va
két qua thu dugc (dan liéu khong néu ¢ day)
cho thay ca hai dang SOD cua tom su deu
khéng bi bat hoat boi H,0, (6 nong do 5
mM), do dé ching thudc nhém MnSOD. Két
qua phat hién hai dang SOD ¢ tdm su trong
nghién ctru nay la hoan toan trung khép voi
dir liéu trén GenBank vé hai trinh ty gen
mtMnSOD  (AGI99530.1) va cytMnSOD
(ANZ80590.1) cua tém su.

Su khac nhau vé hoat d6 SOD cling nhu
phd bang SOD gilta m6 co va huyét tuong
tém st 1a nhitng dan liéu dau tién duoc béo
cdo trong nghién ctiru nay. Viéc phat hién thay
hoat d6 rieng SOD cua huyét twong tom su
cao hon trong mé co, kém theo sy ¢ mat cua
ca hai dang SOD trong huyét twong, trong khi
trong mo co chi c6 mot dang SOD ciing la
nhitng dan liéu tha vi goi y vé vai trd quan
trong cua SOD ¢ trong huyét tuong, noi dién
ra cac dap ttng mién dich chu yéu cua tém.

Téach va tinh sach SOD trong huyét twong
tém su

Str dung cot sic ky trao dbi ion DE-52
cellulose ¢ diédu kién pH 8, dich chiét huyét
tuong tom st sau khi qua cot DE-52 cellulose
cho 2 dinh hoat tinh SOD dugc rua chiétra &
nong d6 NaCl lan luot 12 400 mM va 600 mM
(hinh 3A) binh SOD thu nhat (ky hiéu la
SODl) c6 hoat d6 tong sb 12 1001,6 U va hoat
do riéng 25,04 U/mg protem binh SOD tht
hai (ky hiéu la SOD2) c6 hoat do tong sé la
930 U va hoat d6 riéng 80,19 U/mg protein.

Dé tiép tuc tinh sach SOD1, cac phan
doan qua cot DE-52 cellulose thudc dinh
SOD1 duoc gop lai va tiép tuc cho tinh sach
gua cot trao doi ion Q-Sepharose, sir dung
dém acetate natri 50 mM, pH = 5 c6 chira
NaCl 50 mM. Két qua thu dugc (hinh 3B) cho
thay phan protein gin cot duoc rua chiét ra ¢
nong do NaCl 400 mM dudi dang mét dinh
I6n, dinh nay c6 hoat tinh SOD. Ché pham
SOD1 sau khi §ac ky qua 2 cot trao doi ion c6
hoat d¢ tong s 14 894,5 U va hoat do riéng Ia
357,8 U/mg protein. Nhu vy qua budc nay,
do6 sach cuiia ché pham da tang Ién gdp 31,2 lan
so vai dich chiét ban dau (bang 1).
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Hinh 3. Séc ky dd cua dich chiét huyét trong tom su qua cot trao doi
ion DE-52 cellulose pH=8 (A) va qua cot Q-sepharose pH=5 (B)

Bang 1. T6m tit cac budc tinh sach SOD1 cua tém s

L Protein tong s6 | Hoat do tong sé | Hoat d6 rieng | Do tinh sach
Céc bud tinh sach (mg) ’ () ’ (U/mg broteir?) " (lAn)
Dich chiét huyét twong 515,8 5911,1 11,5 1
DE-52 cellulose 40,0 1001,6 25,0 2,2
Q-Sepharose 2,5 894,5 357,8 31,2

Kba 1 2

3 4 5 6

cho mét bang protein chii yéu c6 KLPT xéap Xi

250-

130-
100-
70-

55-

Hinh 4. SDS-PAGE ché phim SOD1
cua tdm su

Ghi cha: 1: Thang chuan protein; 2: Dich chiét
huyét twong; 3: Ché phim SOD1 qua cot DE-52
celluose da dugc c6 dic; 4: Phan doan khong gin
cot Q-Sepharose; 5: Phan doan dinh protein rua
chiét cot Q-Sepharose; 6: Phan doan c6 hoat tinh
SOD rira chiét qua cot Q-Sepharose.

Két qua phan tich SDS-PAGE ché pham
SOD1 cua tém sa (hinh 4) cho thay ché pham
SOD1 qua cot DE-52 celluose van con chira
nhiéu bang protein khac nhau, tuy vdy ché
phdm SOD1 sau khi qua cot Q-Sepharose chi

24 kDa (duong chay 6), ching to cac busc sic
ky da cho phep loai bo nhiéu protein khéng
mong mUOn va ché pham SOD1 la kha tinh
sach. Két qua nay goi y SOD1 thu nhan duoc
la mtMnSOD (GenBank: AGI99530.1) chua
220 gbc axit amin tinh theo dit liéu vé gen va

¢6 KLPT tinh toan ly thuyét khoang 24,1 kDa.
Nhin chung, cac loai MnSOD tinh sach tir cac
loai khac nhau thuong ton tai & dang
homodimer hogc homotetramer duoC cau
thanh tir cac don vi c6 KLPT giong nhau (Yao
et al. 2004).

M@t sb tinh chat ciia SOD1

Khi tién hanh xac dinh hoat d¢ ciia SOD1
& cac nhiét do khac nhau, két qua thu duoc
cho thdy, SOD1 thé hién hoat dong tt &
khoang 40-50°C, va hoat dong tdi thich ¢
45°C (hinh 5A). Két qua xac dinh hoat do cua
SOD1 & c4c pH khac nhau cho thdy SOD1
hoat d6 khac nhau khéng nhiéu trong khoang
pH tir 5 dén 6, tuy vdy enzyme hoat dong t6t
nhat & pH 5,5 (hinh 5B).

Khi bé sung vao hdn hoE phén 1’1ng cac
ion kim loai Cu**, Mn*, Ca*" va Zn*" duéi
dang cac mudi tuong ang (CuCly, MnCIz,
CaCl,, ZnCly) ¢ nong dd 5 mM, két qua xac
dinh hoat d SOD con lai (hinh 6) cho thiy
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Mn?* c¢6 khd niang hoat hoéa SODI lén dén
200%. Két qua nay hoan toan dong nhat voi
nhan dinh trén dy cua chung t6i cho rang
SOD1 thugc vao nhém MnSOD. Cu** 5 mM
c6 kha nang rc ché hon 50% hoat d6 SOD1,
trong khi d6 Ca®* va Zn** & ndng d6 5 mM
hoat héa nhe SODI1 (tang khoang 20% hoat
dd). Tinh chat nay cua SOD1 & tom st khéc

030 A
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0.15
0.10
0.05
0.00
0.05 2

Hoat d¢ U/l

40 50 60
Nhiét @6 (°C)

=
[7¥)
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véi MnSOD tinh sach tir mé co cta tobm cang
song Macrobrachium nipponense (Yao et al.
2004), hay Cu,ZnSOD dugc tinh sach tu
huyét twong ciia tm cang séng M. nipponense
(Yao et al.,, 2007), cu thé hai SOD cua M.
nipponense déu bi tc ché bai Ca®* va zZn*.
bay ciing 1a mét sy khéc biét tha vi cia SOD1
& tdm sl can duoc tiép tuc nghién ctu.
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Hinh 5. Anh huong cua nhiét 6 (A) va pH (B) I&n hoat ¢6 SOD1 cua tom su
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Hinh 6. Anh huéng caa mot sé ion kim loai
Ién hoat 4o SOD1 tdm sti (Cac kim loai Cu*’,
Mn*, Ca?*, Zn®* tai nong d6 5 mM)

0

KET LUAN

Da xdc dinh dugc hoat 46 SOD trong mo
co va trong huyét twong cua tom su va phat
hi¢n thay hoat d¢ riéng ciia SOD trong huyét
tuong cao hon trong mé co t6i 9,2 lan. C6 hai
loai SOD ¢ trong tom s, trong d6 trong huyét
twong c6 hai loai va trong mé co c¢6 mot loai,
ca hai deu khong bi ac ché béi H,O,. Pa tinh
sach t6i muc gan dong nhat ve di¢n di mot
SOD (SOD1) tu huyet twong tom su, SOD1
hoat dong toi thich & 45°C; pH 5,5; bi tc ché
boi Cu®, dugc hoat hda manh bai Mn** (ting
thém 100% hoat d), va Ca’* va Zn** hoat hda
mot phan (ting khoang 20% hoat d¢). Pay la

100

nghién ctru dau tién vé tinh sach va nghién
ctru tinh chat cia SOD1 cna tom su.

Loi cam on: Cong trinh nghién ctru dugc thuc
hién véi su hd tro kinh phi cho Nhém Nghién
ctu manh Cong nghé Enzyme va Protein cua
Truong Pai hoc Khoa hoc Ty nhién (ndm
2019) va mot phan kinh phi cia d& tai
NAFOSTED, ma s6 106.02.2018.07.
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