31(3): 81-86

Tap chi SINH HOC

9-2009

NGHIEN CUU VE METALLOTHIONEIN
CUA TRAI CANH XANH - CRISTARIA BIALATA

POAN VIET BINH, NGUYEN THI KIM DUNG, PHAN VAN CHI

Metallothionein 1a mdt loai protein ndi bao
c6 kha nang gin két va giai phong kim loai tuy
theo cédc diéu kién hic nhau. Vi vay, ching giit
vai trd quan trong trong viéc gitt on dinh ham
lugng céc nguyén t6 vi lugng trong t€ bao, diéu
chinh hoat tinh cia ching, bdo vé co thé trudc tic
dong clia cac nguyén t6 kim loai nang doc hai.

Nghién ctu vé metallothionein mang lai
nhiéu kha niang ting dung khéc nhau. O ngudi va
dong vat, metallothionein c¢6 thé dung 1a chat
chi thi sinh hoc dé phat hién nhiing c4 thé bi
nhiém doc kim loai. Metallothionein ciing la
chat chi thi cho moi truong song cuta sinh vat bi
6 nhiém kim loai, dac biét 1a nhiing kim loai
nang [2].

Cac loai nhuyén thé hai manh vo thudng
xuyén séng & tng ddy clia cdc thuy vuc va song
bang cdch loc thiic dn qua nudc va 16p bun &
dudi ddy, vi vay ching dugc chon st dung dé
nghién ciiu vé 6 nhiém moi truong nude, dac
biét 1a nghién ctru vé€ 6 nhiém kim loai nang [5].

Da ¢6 nhiéu cong trinh trén thé€ giGi nghién
ctu tach chiét, tinh ché va mot sd dic diém sinh
hod clia metallothionein ctia cac loai hai manh
vO séng trong nudc bién nhu vem [1, 9], diép
[10], ngao [11]... Tuy nhién, gan nhu chua cé
cong trinh nao nghién cidu vé protein nay & cac
loai hai manh vo song trong nuGc ngot.

O nuéc ta, trong thoi gian gan day do su
phét trién 6 at clia nhiéu nganh cong nghiép va
su thi€u y thdc clia cdc doanh nghiép trong viéc
xu ly nudc thai, bao vé moi trudong nén nhiéu
viing bién va nhiéu thiy vuc nudc ngot ¢6 biéu
hién bi 6 nhiém, dac biét 1a 6 nhiém cac kim
loai nang, gy tadc dong xau dén stic khoe cua
con nguoi [4, 8].

Trong bdo cdo nay, ching toi trinh bay nhiing
két qua bude dau nghién ciu vé metallothionein
cua trai canh xanh (Cristaria bialata), mot loai

Vién Cong nghé sinh hoc

dong vat hai manh vo ¢6 phan bo rong rai trong
céc ao, ho, song ngoi clia nudc ta.

I. PHUONG PHAP NGHIEN CUU

1. Déi tuong

Trai cdnh xanh: dai 7,5 cm, rong 6,1 cm,
trong luong 24,5 g.

2. Phuong phap

a. Phuong phdp nuoi dé kich thich sinh tong
hop metallothionein

Dé kich thich su sinh téng hop
metallothionein & trai cdnh xanh, ching toi da
nuoi trai trong di€u kién phoi nhiém véi mot
kim loai ning 12 Cd. Trai duoc nudi trong bé
kinh c6 dung tich 80 lit nuéc, kich thudc 55 cm
x 55 cm X 28 cm, c6 mdy suc khi lién tuc 24/24
gid. M6i bé nuoi 4 con trai. Trai dugc cho an
bang téo silic va tdo spirulina. BE kinh nuoi trai
dugc chiéu sing bang dén né-ong thong thudng
trong phong thi nghiém va dnh sing qua ctia s6.
Nudc trong bé nuoi luon duge bo sung CACl, dé
dat duoc nong do 15 pg/l. Nudc duge thay lién
tuc, 2-3 ngay/lan. Trong qud trinh thi nghiém,
nudc trong bé nuoi dugc thudng xuyén kiém tra
va duy tri én dinh nhu sau: néng do Cd* (15
pe/l), pH (7 - 7,5), nong do oxy hoa tan (3 - 5
mg/l), do kiém (80 mg/l); néng do NH," (< 0,5
mg/l), NO, (< 0,1 mg/l) va NH;
(< 0,1 mg/l). Sau mdi tuén nudi trong diéu kién
thi nghiém, trai lai dugc chuyén sang bé nuoi
khong c6 b6 sung Cd** dénuoi trong mot tuan.

Do ham Iuwgng Cd theo phuong phdp quang
ph6 hdp thu nguyén tir trén hé mdy AAS-3300
ctia hang Perkin-Elmer (USA).

Po néng do oxy hoa tan trong nudc bang
may DOT-0204 do Vién Khoa hoc Vat liéu
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(Vién Khoa hoc va Cong nghé Viét Nam)
san xudt.

Po pH cua bé nudc bing gidy do pH
neutralit ciia hang Merck.

Kiém tra do kiém; néng do NH,*, NO,, NH,
bang EVT - Kit cia Trung tam Moi trudng
thudc Vién Dia chat.

b. Phdn tich ham luong metallothionein

Theo phuong phép cua D. L. Eaton va cs. [6].
c. Phdn tich ham luong Cd

Theo phuong phip quang phd hip thu
nguyén tir trén hé may AAS - 3300 cta hang
Perkin-Elmer ( USA).

d. Phuong phdp tdach chiét metallothionein

Thu dich té bao c¢6 chita Metallothionein:
mo cua tuyén tiéu hoa cua trai dugc xir 1y theo
phuong phép ctia D.C Simes va cs. [11] dé€ thu
duoc dich t€ bao c6 chira metallothionein.

Sdc ky loc gel trén cot Sephadex G75: dich
t€ bao cé metallothionein dugc dua 1én cot
Sephadex G-75 (Pharmacia - Thuy Dién) kich
thude 95 x 1,8 cm, toc do chay 1 ml/phut, thoi
protein bang dung dich Tris-HCI 0,02 M, pH 8,6
va thu cac phan doan 5 ml. Do do hap thu tia ti
ngoai trén may Shimadzu UV-1601 (Nhat Ban)
trén cic budc séng 254 va 280 nm. Xac dinh
ham lugng Cd c6 trong mdi phan doan bing
phuong phép quang phé hap thu nguyén t.

Sdc ky trao doi ion trén DEAE-cellulose:

cdc phan doan thu dugc sau khi chay cot
sephadex da dugc xdc dinh la cé chita ham
lugng Cd cao duoc gom lai, dong kho rdi dua
1én cot DEAE-cellulose (TCI - Nhat Ban), kich
thuéc 8 x 2,8 c¢m, thoi protein bang Tris-HCI
0,02M va 0,4M, pH 8,6, thu c4c phan doan 4 ml.
Do do hidp thu tia tr ngoai trén may Shimadzu
UV-1601 (Nhat Ban) trén cac budc song 254 va
280 nm. Xéc dinh ham lugng Cd c6 trong moi
phan doan bang phuong phap quang phé hap thu
nguyén ti.

e. Xdic dinh khoi
metallothionein

luong phdn it cila

Khoi lugng phan tr cua metallothionein
dugc xdc dinh bang phuong phdp dién di gel
SDS-PAGE theo Laemmli [3].

IL. KET QUA VA THAO LUAN

1. Su sinh téng hop metallothionein trong
diéu kién moi truong 6 nhiém Cd

Két qué theo ddi su phat trién clia trai cdnh
xanh sOng trong moi truong cé ham lugng cao
Cd trong thoi gian hon mot thang cho thdy trai
van phat trién kich thuéc va tang trong lugng
(bang 1).

Tuy nhién, cang vé cubi thoi gian thi
nghiém thi trai c6 biéu hién van dong it hon va
loc thic @n ciing kém hon. Diéu d6 cho thay,
ham luong Cd cao trong thoi gian dai 10 rang c6
anh hudng dén stc khoe cua trai.

Bdng 1
Su phat trién cua trai canh xanh song trong diéu kién 6 nhiém Cd
STT Thoi gian Ngay 1 Sau 21 ngay Sau 35 ngay
1 Trong luong (g) 24,5 27,75 33
2 Chiéu dai (cm) 7,5 7,7 7,75
3 Chiéu rong (cm) 6,1 6,25 6,3
Ké qua phan tich ham luong metallothionein dugc téng hop. Nhu vay, véi

metallothionein trong mo tuyén tiéu héa ctlia trai
(bang 2) cho thdy cang séng lau trong diéu kién

A

nuéc bi 0 nhiém Cd thi cang c6 nhiéu

dac tinh nay, metallothionein cta trai cdnh xanh
ciing c6 thé nghién ctu sir dung dung lam chi
thi cho moi truong 6 nhiém kim loai nang.

Bdng 2
Ham luong metallothionein cta trai cinh xanh séng trong diéu kién 6 nhiém Cd
Thoi gian Ngay 1 Sau 21 ngay Sau 35 ngay
Metallothionein (Ug/g mo tuoi ) 42,25 128,87 202,68
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2. Sac ky loc gel trén cot Sephadex G-75

Protein cta dich t€ bao mo6 tuyén tiéu hoa
cua trai canh xanh phan doan trén cot Sephadex
G-75, téng s6 thu dugc 46 phan doan (hinh 1).
Két qua tach dugc 2 dinh. Dinh tha nhat & phan
doan s6 7 va dinh thd hai ¢ phan doan s6 23.
Dong thoi két qua ciing cho thdy do & bude
soéng 254 nm thu dugc két qua tét hon & budce
song 280 nm.

Khi do kiém tra ham luong Cd céc phan
doan tir 1-46 (hinh 2) thi phan doan s6 11 c6
ham luwong Cd cao nhat (23,81 pg/l). Cac phan
doan do6i xtng hai bén cua phan doan nay la
cac phan doan s6 9, 10 va 12, 13 ¢6 ham luong
Cd lan luot theo thit tu 1a 5,82, 16,4 va 14,82,
9,38 pg/l. Phan doan s6 23 chi ¢6 ham luong
0,33 pgCd/l. Nhu vay, chi trong cdc phan doan
tir s6 9 -13 la ¢6 kha nang c6 metallothionein vi
protein nay c6 kha niang gan két rt tot véi kim

loai, dac biét 1a véi Cd.

Nghién ctu vé metallothionein cla céc loai
vem bién Mytilus galloprovincialis va Mytilus
edulis, cua diép Adamussium colbecki, cac tac
gia E. Carpene va cs. [1], J. M. Frazier va cs. [7],
E. Ponzano va cs. [10] cling thu dugc hai phan
doan khi cho dich t€ bao chay trén cot sac ky loc
gel va sau d6 do kiém tra nong do Cd trong cdc
phan doan thu dugc. Hai phan doan nay dugc dat
tén 1a MT1 va MT2. MT1 la metallothionein cé
khaoi luong phan tir khoang 25 000 Dalton, 16n
hon MT2 ¢6 trong lugng phan tir chi vao khoang
6000-7000 Dalton. Ciling theo céac tac gia trén thi
do phan tir metallothionein cé chira nhiéu luu
huynh (t6i 30%) nén do & budc séng 254 nm hap
thu t6t hon.

Nhu vay theo phong dodn cua chiing toi thi
ca MT1 va MT2 cua trai canh xanh déu ndm
trong dinh thit nhat cta sac ky do loc gel trén cot
Sephadex G75 (hinh 1).

1 35

7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45

S6 phan doan

Hinh 1. Sic ky dich t€ bao tuyén tiéu hoa cua trai cdnh xanh trén gel Sephadex G-75
(-A-: OD 254 nm; - ®-: OD 280 nm).

3. Sicky trao doi ion trén DEAE-cellulose

D¢ tiép tuc lam sach phan tir protein da thu
dugc qua sac ky loc gel Sephadex chiing toi da
14y phan doan s6 11 cho chay ti€p trén coOt sic
ky trao d6i ion DEAE-cellulose, téng s6 thu
duoc 22 phan doan (hinh 3). Két qua thu dugc 4
dinh & cac phan doan s6 4, 7, 11 va 17. Tuy
nhién, khi do kiém tra nong do Cd trong cac
phan doan thu duoc thi chi ¢6 phan doan s6 11
va s0 17 1a c¢6 ham lugng Cd cao (1,76 va 1,17

pg/l) (hinh 4). Phan doan s6 4 va phan doan s6 7
c6 ham lugng Cd rat nhé (0,12 va 0,24 pg/l),
con it hon ca cac phan doan khéac. Nhu vay, chi
0 2 phan doan s6 11 va 17 ¢6 protein gan két véi
Cd. Trong phan doan s6 4 va s6 7 c6 protein
nhung d6 khong phai 12 protein gan kim loai; va
nhu vay, trong cic phan doan d6 khong cé
metallothionein.

Khi ti€p tuc lam sach céc phan tlr protein
chita kim loai thu dugc sau khi sac ky loc gel
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bang sic ky trao d6i ion, nhiéu cong trinh
nghién cttu cla cédc tac gia khac [1, 7, 11] cling
da thu duoc tir 2-4 dinh ¢6 ham luong Cd cao.
Theo cdc nha nghién cttu nay thi do6 chinh la céac
dong dang (isoform) khdc nhau cta phan tu

metallothionein. Cac dong dang nay c6 cling
trong lugng phan ti nhung khac nhau vé hoa tri
va chinh do c6 su khic nhau nay ma
metallothionein c6 kha nang gin két v6i nhiéu
loai kim loai khac nhau.
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Hinh 3. Séc ky trao d6i ion DEAE-cellulose phan doan s6 11 ctia sic ky loc gel Sephadex G-75
(-A-: OD 254 nm; - ®-: OD 280 nm).

2,
1.8 -
16 -

_ 14+
12
Q
g 1]
= 0.8
“ 0.6 -
0.4 -
0.2 -

0

UI00agnlanns

1

\|_|\|:|\|:|\|:|\ \D\D\D\ \D\
23 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22

S6 phan doan
Hinh 4. Ham luong Cd trong cdc phan doan cta sic ky trao d6i ion DEAE-cellulose




4. Khoi lugng phan tir cia metallothionein
cua trai canh xanh

Két qua dién di cho thdy metallothionein
ctia trai canh xanh c6 khoi lugng phan tu
khoang 18,5 kDa (hinh 5). Nhu vay
metallothionein cua trai canh xanh c6 khoi
luogng phan tir gdn bang metallothionein cta loai
vem Mutilus edulis do Mackay va cong su da
xac dinh dugce [9].

Hinh 5. Dién di SDS-PAGE ctia cic phan doan
séc ky trén cot Sephadex G-75 cua dich tuyén
tiéu hoa cua trai canh xanh.

1. phan doan s6 11; 2. Marker.

1. KET LUAN

1. Trong diéu kién nuoi thi nghiém véi nong
do Cd trong nuéc la 15 pg/l, ham lugng
metallothionein do duoc trong dich t€ bao tuyén
tieu hod cla trai cdnh xanh tang dan tir 42,25
(ngay bat dau thi nghiém) lén 128,87 (sau 21
ngay) va 202,68 pg/g mo tuoi (sau 35 ngay).
Metallothionein cua trai cdnh xanh c6 thé ti€p
tuc nghién cttu dé sir dung lam chi thi cho moi
trudng 6 nhiém kim loai nang (Cd).

2. Pa tach chiét va thu dugc ciac phan doan
¢6 chita metallothionein cua trai cdnh xanh béng
sic ky loc gel Sephadex G-75 va sic ky trao d6i
ion DEAE-cellulose.

3. Metallothionein cua trai canh xanh c6
khdi luong phan tir 18,5 kDa va ¢6 2 dong dang
dugc phat hién.

Loi cdm on: Cong trinh dugc thuc hién tai
Phong thi nghiém trong diém cong nghé gien,
Vién Cong nghé sinh hoc, Vién Khoa hoc va
Cong nghé Viét nam
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RESEARCH ON METALLOTHIONEIN OF THE FRESHWATER MUSSEL
CRISTARIA BIALATA

DOAN VIET BINH, NGUYEN THI KIM DUNG, PHAN VAN CHI

SUMMARY

Metallothionein is a cytoplasmic protein witch may serve a detoxication function or as a
storage/transport protein for essential trace metals in animals. Metallothionein of bivalve molluscs
are often used for evaluation of heavy metal environmental pollution.

In this article we report about our fist results on research of metallothionein of the freshwater
mussel (Cristaria bialata). The induction of metallothionein was carried out in experiment with
exposure to CdCl,. The mussel were kept in a 80L aquaria with aerated freshwater contaminated
with 15 pgCd**/l. The water in aquaria was changed two times a week. The mussel were fed every
two days with a small amount of fresh diatoms or spirulina. They were transferred into fresh
medium every second week. Contents of metallothionein were analyzed by the Cd/Hemoglobin
affinity assay. The determinated values of metallothionein are 128.87 (after 21 days) and 202.68
Mg/g wet weight (after 35 days). Metallothionein was isolated from the digestive gland of the mussel
by gel filtration chromatography with Sephadex G-75. Fractions were monitored for absorbance at
254 and 280 nm by UV spectrophotometer and showed higher absorbance at 254 then at 280 nm.
Cadmium content of the fractions was analyzed by atomic absorption spectrometry. The Cd**-
containing peak fractions were pooled, lyophilized and further purified by ion exchange
chromatography with DEAE-cellulose. The elution profiles of the fractions showed 2 isoforms of
metallothionein. The determinate value of the molecular weight of metallothionein of the freshwater
mussel is 18,5 kDa. Metallothionein of the freshwater mussel (Cristaria bialata) could be propose
to use as biomarker for water pollution heavy metal (Cadmium).

Ngay nhan bai: 15-4-2009
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