Tap chi Khoa hoc 2010:15a 38-44 Truong Pai hoc Can Tho

PHAN LAP VA PINH TINH METALLOTHIONEIN TRONG
TIEU CAU MAU NGUOI

Nguyén Thi Thu Thiy*, Natalie Chiaverini? va Marc De Ley?
ABSTRACT

Metallothioneins (MTs) are metal binding proteins with low molecular weight, rich of
cystein. They present in animal kingdom, higher plant, eukaryotic microorganisms and
some prokaryotes. MT in human platelets was isolated by cells lysis, proteins in the
lysate were separated by gel permeation chromatography on the basic of their molecular
size. The presence of MT in the peaks was tested by SDS- PAGE (Sodium-dodecyl
Sulphate- Polyacrylamide gel electrophoresis) and immunological techniques
(immunoblotting). Protein solution containing MT was purified by “negative” affinity
chromatography technique to remove FABP (fatty acids binding proteins), a group of low
molecular weight proteins together with MT after gel permeation chromatography. MT
iso-form was determined by ion exchange chromatography, the results showed that MT in
human platelets is MT-0 iso-form.
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TOM TAT

Metallothionein (MT) la mot nhém protein mang kim logi, c6 trong lwong phdn tir thap,
giau cysteln Chiing hi¢n di¢én trong dong vat, thyc vdt bdc cao, vi sinh vat chdn hach va
mét s6 vi sinh vt so hach. MT tir tiéu cau mau dwoc trich bang cdch phad vé té bao, sau
dé MT dwoc tich dia trén sy khdc biét kich thuée phdan tir bang phirong phdp sdc ky
tham (gel permeation chromatography), sw hién dién cia MT dwgc xdc dinh thong qua
phwong phdp dién di va phwong phdp thdm mién dich (immunoblotting- \Nestern
bIOttIng) Dung dich protein chita MT dwoc tinh sach bang phirong phap sac ky di lyc

“nguwoc” (negative affinity chromatography) dé loai bé protein lién két acid béo (Fatty
acids binding proteins — FABP), mét nhém protein c6 trong lwong phén tir thap hién dién
cung voi MT sau khi qua sdc ky tham. Dang dong dang (iso-form) MT dwoc xdc dinh
bang phwong phdp sac ky trao doi ion (ion exchange chromatography), két qua cho thdy
MT hién dién trong tiéu cau mdau nguoi la dong dang MT-0.

Tir khéa: Metallothionein (MT), dang dong ding MT, tiéu cdu mdu

1 PAT VAN DE

Metallothionein (MT) 1a mot nhom protein kim loai phan ttr nho (khéi lwong phan
tir 6000- 7000 Dalton), c6 kha ning lién két voi 7 nguyén tir kim loai hoa tri II.
Dic diém ctia nhom protein nay la chira cystein v6i ham lwong cao (20 phén tir
cystein/l phan tr MT), khong chira acid amin mang nhan thom. Do c6 kha néang
lién két v6i kim loai nén ching c6 vai tro quan trong trong co thé sdng: i. C6 dinh
khoang vi lugng Cu, Zn va duy tri ndong d6 6n dinh cta céc ion nay trong té bao;
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ii. Giai doc cac kim loai ning nhu Cd va Hg (Ké&gi va Schaffer, 1988); iii. Chiém
gilt va vo hiéu hoa cac gbc tu do (Kumari et al., 1998). Theo Hamer (1986), MT
hién dién trong dong vat, thuc vat bac cao, vi sinh vat chan hach va mdt s6 vi sinh
vat so hach. O ngudi, MT chira tdi da 7 nguyén tir Zn, chiing c¢6 mit trong té bao
mau, trong ndao va mot sb6 noi quan. Duya vao su khac biét vé thanh phﬁn acid
amin, MT trong co thé nguoi duoc chia thanh cac dang dong dang, ky hiéu tir MT-
0 dén MT-4 (Buhler va Kagi, 1974; Soumillion et al., 1992); Palmiter et al., 1993;
Quaifer et al., 1994). Sy hién dién ciia MT trong tiéu cau mau di duoc béo cao
boi Sugiura va Nakamura nam 1994. Tuy nhién, dang dong dang chua duoc xac
dinh. Muc tiéu cua nghién ctru nay 1a phan 1ap va dinh tinh loai ddng dang MT
trong tiéu cu mau (nguoi).

2 PHUONG PHAP NGHIEN CUU
2.1 Thu nhén va pha v tiéu ciu mau

Tiéu cau méau dugc thu nhan tir trung tam truyen mau Leuven (Vuong quoc Bi)
mot ngay sau khi het han dung cho muc dich y hoc. Sau do tién hanh dém té bao
song, mau st dung can c6 s6 luong tiéu cau trong huyén phu vao khoang 1 ,5x10°
té bao/ml. Tiéu cau duoc rira voi dém phosphate pH 7,4 bang cach ly tam (2.000
vong/phut, 10 phit), tién trinh 13p lai 3 1an.

Tiéu cau thu nhan sau ly tam bi pha v& bang cach ngam trong dung dich nhugc
truong, sau d6 huyén phu t€ bao duge lam lanh dong (-72°C, 5 phut- s dung hon
hop da carbonic/ethanol), ti€p theo ra dong (37°C, 5 phut); qua trinh 1dp lai 3 lan.

Hon hop thu duoc sau khi phé} v tiéu ciu duge dun cach thuy ‘4 phl'l'[, O nhiét do
s01, tién hanh ly tam loai bo keét tua, thu dung dich protein thé (lan 1: téc d6 2.000
vong/phut, 10 phut, nhiét do phong; lan 2: 13.000 vong/phut, 15 phut, 20°C).

2.2 Phwong phap thu nhan protein va xic dinh loai dong ding

- Nong do dung dich protein dugc xac dinh dua trén phuwong phap Bradford
(Bradford, 1976).

- Dich trich protein thu dugc phan tach va xac dinh khéi lugng phan tir bang
phuong phap sac ky tham st dung cot Sephacryl S100. Cac phan doan (fractions)
thu duoc sau sac ky dugc xac dinh do hap thu ¢ budc song 218nm va 280nm.

- Ham lugng k&m trong dung dich dugc phan tich bang phuong phap do pho hép
thu nguyén tir (Atomic Absorption Spectrophotometry- AAS) & budc song
213,9nm.

- Su hién dién ctia MT trong ting dinh thu nhan sau séc ky dugc kiém tra dua trén
phuong phép dién di SDS-PAGE va phuong phap tham mién dich (Van Houdt K
etal., 1992).

- Protein can nghién ciru sau khi tich bang sic ky thdm con chira FABP. Dé loai
bé FABP ra khoi dung dich chita MT, dung sac ky ai luc v6i khang thé don dong
FABP. Khang thé FABP duoc hoat hoa boi cyanogen bromide ¢d dinh trén cot
Sepharose 4B. Khi hon hop protein di qua cot, FABP bj giir lai trén cot, do d6 thu
duoc dung dich chira MT.
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- Dang dong dang (iso-form) MT duoc x4c dinh b?}ng phuong phap sic ky trao doi
ion st dung cot DEAE-Sephacel véi gradient nong do dém Tris-HCI pH 8 tur
10mM - 300mM.

3 KET QUA VA THAO LUAN

3.1 Tinh sach va xac dinh sw hién dién ciia MT trong tiéu ciu

Dich trich protein tur tiéu cau dugc xac dinh ndéng d6 bang phwong phép Bradford
voi protein chuan BSA (Bovine serum albumin) c6 gia tri la 0,558mg/ml. Hon
hop protein dugc tich bang sac ky tham trén cot Sephacryl, két qua thé hién &
hinh 1.
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Hinh 1: Séic ky d6 phén tach hdn hop protein bing phuwong phép sic ky thim
(Thé tz'chaméNi phdn doan 2ml; do hép thu protein duoc do ¢ 218nm va 280nm; Zn hién dién duoc xdc dinh ¢ 213,9nm
bang phé hdp thu nguyén tir; vi tri protein chudn phén tach ciing diéu kién dwoe thé hién bang cdc chir cdi bén trén
sde ky dé: a: BSA (68.000 Da), b. OA (43.000 Da), c. MY (17.200 Da), d. KzCr.07 (294 Da))
Két qua tir sac ky do cho thiy c6 2 dinh (peak) xuat hién sau khi tich va do & budc
song 218nm (dac trung cho lién két peptide) va budc song 280nm (phan anh su
hién dién cua acid amin mang nhan thom).
- Pinh 1: Cho thiy phan doan nay chira ham luong protein cao, dong thoi ¢ su
hién dién cua acid amin mang nhan thom. Tuy nhién ham luong kém thap.
- Binh 2: Ham luong protein khong cao, sy hién dién ctia acid amin mang nhan
thom hau nhu khong dang ké, ham lugng kém cao (A2139 = 0,037, nong d6 0,23
pg/ml ing voi phan doan 21).
Do dic diém MT & nguoi 13 loai protein phan tir lugng thap, khong chira acid amin
mang nhan thom va c6 kha nang lién ket voi 7 nguyén tir kém, cho phép du doan
cac phan doan thu dugc ¢ dinh 2 ¢6 kha nang chira MT.
Dé c6 co sé khang dinh dinh thir 2 chira protein can nghién ctru, dung dich protein
thu duogc tr cac phan doan Gng véi 2 dinh trén dugc tién hanh c6 dac, phan tich
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bang phuong phap dién di SDS- PAGE, két qua thé hién & hinh 2. Hon hop
protein chuan st dung cho dién di va ky hiéu sir dung dugc thé hién trong bang 1.
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Hinh 2: Pié¢n di d0 (SDS-PAGE) hén hop protein sau sic ky thim

(Cot 1: Hbn hop protein chudn: BSA, OA, LDH, pL, cyt.c, Ap; cot 2: MT chunfn; cot 3: protein thu nhdn tir dinh 1, cot

4: protein thu nhdn tir dinh 2)
O cot 2 ung voi MT chuin, c6 su xuat hién ctia nhiéu vach (band) protein c6 khdi
lugng phén tir cao hon cia MT (~6.000-7.000 Dalton) do hién tugong trung hop
(polymerlsatlon) ctia ching trén gel (Soumillion, 1992). O c6t 3 va 4 xuét hién
nhiéu vach twong tng voi nhidu protein c6 phan tir lwgng khac nhau, diéu nay c6
thé giai thich 13 do hiéu qua phan tach trén gel hodc do hién twong trung hop
cua MT.

Bang 1: Hon hop protein chuin sir dung cho SDS-PAGE

Trong lwgng phan tir

Protein Chir viét tit

(Dalton)
Bovine serum albumin BSA 68.000
Ovalbumin OA 43.000
Lactate dehydrogenase LDH 35.000
B-Lactoglobulin BL 18.000
Cytochrome ¢ Cyt.c 12.500
Aprotinin Ap 6.500

bé khéng dinh sy hién dién cua MT trong cac phan doan thu dugc ¢ dinh 2 sau sdc
ky tham, dung phuong phap thAm mién dich st dung khang thé don dong E9
(khang thé dic trung cia MT) lién két v6i enzyme peroxidase, lam hién mau bang
phan tng oxi hoa co chat 3,3’-diaminobenzidine tetrachloride (DAB) (Cherian va
Banerjee, 1981), két qua thé hién & (Hinh 3).
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Hinh 3: Két qua thAm mién dich dung dich protein thu dugc sau sic ky tham
(Cot 1: Hbn hop protein chudn: BSA, OA, LDH, PL, cyt.c, Ap, cot 2: MT chudn; cot 3: protein tir cac phdn doan ¢
dinh 1; cgt 4: protein tir cac phan doan ¢ dinh 2)
Két qua thAm mién dich & hinh 3 cho thiy: protein thu duoc tir cac phan doan &
dinh 2 sau sic ky thim cho phan ting mién dich v6i khang thé E9, khang dinh sy
hién dién cia MT. Nguoc lai, protein thu dugc tir cdc phan doan ¢ dinh 1 khong
c6 phan Gmg mién dich véi khang thé cua MT.

Theo bao cao ciia Hellemans (1997), cac dang dong dang MT thu duoc sau sic ky
thuong chira FABP do chiing cuing 1a protein tan trong té bao chét, c6 trong luong
phan tir trong duong. Do do, su hién dién cua FABP trong dinh 2 dugc kiém tra
bang phuong phap thAim mién dich tng voi khang thé don dong L2B10. Két qua
thé hién ¢ hinh 4a cho thiy c6 sy hién dién ciia FABP ciing véi MT trong cac phan
doan thu duoc sau sic ky thim. Dé loai chung khoi dung dich chira MT, phwong
phap sic ky ai luc “nguoc”, st dung khang thé cho FABP di duoc st dung dé ¢
dinh FABP trén cot, protein MT khong bi lién két s& qua cot.

Pé kiém tra tinh hiéu qua cta viéc loai FABP sau sic ky ai luc, dung dich chira
protein thu dugc dugc phan tach trén gel polyacrylamide va kiém tra bang phuong
phap thAm mién dich, két qua thé hién & (Hinh 4b).

Két qua hinh 4 cho thiy, sau khi qua cot sac ky, dung dich protein khéng c6 phan
tmg mién dich véi khang thé cua FABP do toan b FABP d3 bi gilr lai trén cot.
Béng thoi dé khéng dinh sy hién dién cua MT trong dung dich qua c0t, xac dinh
bang phuong phap thim mién dich voi khang thé dic trung.
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Hinh 4: Két qua thAm mién dich xac dinh su hién dién ciia FABP trong dung dich
protein: (a) trwéc va (b) sau khi qua cot sac ky ai luc tach loai FABP

(Cot 1: Hén hop protein chudn: BSA, OA, LDH, BL, cyt.c, Ap; cot 2: protein chudn FABP; c¢t 3: dung dich chita
protein nghién ciru)

3.2 Phén tich MT thanh cic dang dong ding (iso-form)

Dung dich MT thu duoc sau sac ky 4i luc dugc tién hanh phan tach thanh cac dang
ddng dang bang sic ky trao doi ion str dung cot DEAE- Sephacel, dém Tris-HCI
gradient néng do 10mM- 300mM, pH 8 duoc st dung lam dung dich rura gidi. Su
hién dién cua MT duogc xac dinh béng cach do AAS2139 (phdn anh sy hi¢n dién cua
Zn) duoc thé hién & (Hinh 5).

AAS213.9 mM Tris
0.25 200
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0.20 {——— mMMTris L 160
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Hinh 5: Sic ky d trao ddi ion ciia dung dich MT tir tiéu cAu mau
So sanh sy hién dién ctua dinh ung vdi phan doan 39-40 trén sdc ky dd phan tach
dung dich MT tir ti€u cau (Hinh 5) vai sac ky d6 chuan cua hon hgp cac dong dang
MT tir gan bao thai (Hinh 6) cho phép két luan dong dang dang nghién ctru la
MT-O0.
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Hinh 6: Sic ky d6 trao doi ion ciia cac dong ding MT chuin (tir gan bao thai)

4 KET LUAN VA PE NGHI
Tir cac két qua nghién ctru trén, cac két luan duoc rat ra nhu sau:

Qua trinh tinh sach MT trong tiéu cau mau co thé duoc tién hanh dua trén
phuong phép sic ky thim. Deé loai trir sy hién dién cia FABP trong cac phan doan
thu duoc, c6 thé dung sdc ky ai luc ngugc sir dung khang thé don dong cua FABP.
Tiéu cau mau chira dang déng dang MT-0 (MT-0 iso-form).

Tuy nhién, dé c6 thém co s& khoa hoc cho viéc xac dinh dang dong dang
MT trong tiéu cau mau, can xac dinh trinh tu acid amin cua phan tu protein nay.
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