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PHAN TICH SU THAY POI CUA CAC GLYCOPROTEIN TRONG HUYET
THANH BENH NHAN PAI THAO PUONG TYPE 2

Dai thdo duong (DTD) 1a mot bénh réi loan
chuyén hoa glucose thudng gip va cé ty lé
ngudi mac bénh ngay cang gia tang, dic biét &
cac nu6c dang phat trién trong d6 c6 Viét Nam.
Nam 2002, theo tai liéu nghién citu cia t6 chic
Y t€ thé gidi, tai Viét Nam, ty 1é bénh nhan mac
bénh DTD 1a 0,12%. Véi tinh chat 1a mot bénh
man tinh, kéo dai gan nhu suot doi, lai kém theo
nhiéu bién chitng nguy hiém nhu béo phi, tang
huyét ap, tang lugng lipit mau, bénh tim mach
[1], nén DTD khong chi lam giam chat lugng
cudc song cua ngudi bénh, ma con gay ra nhiing
ganh nang vé mat kinh t&€ do lam giam luc lugng
lao dong xa hoi va cac chi phi ton kém cho diéu
tri bénh. Véi 1i do d6 DTD 1a mot van dé can
dugc quan tam dau tu nhiéu hon nita.

Trén thé gidi, da c¢6 nhiéu nghién ciu trén
hé proteome & bénh nhan PTD type 2. Cic cong
b6 cho thdy mitc do biéu hién clia céc protein
nhu haptoglobulin, complement component 3,
complement  component 4,  alpha2-HS
glycoprotein, Alpha 1B-glycoprotein, Alpha-1-
antichymotrypsin, Apolipoprotein Al
Apolipoprotein B100, Factor H, Pro-platelet
basic protein, Serine (hoac cysteine) proteinase
Inhibitor clade A, Serine (hoac cysteine)
proteinase Inhibitor clade C, Vitronectin
precursor, Fibronectin, C1 inhibitor, Alpha-2
macroglobulin ¢6 su thay déi & bénh nhan DTD
type 2 [10]. O Viet Nam, BTD type 2 cling dugc
nhiéu nha khoa hoc quan tam nghién ctu nhu
quan hé gitta nong do cia CRP (C reactive
protein) véi BMI (body mass index), hay gid tri
cia HBA, huyét thanh trong chidn doin DTD
[5]. Tuy nhién, phuong phép chin dodn bénh
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cho dén nay thuong mdi chi dua vao néng do
duong huyét va bénh thuong duge phat hién khi
nong do duong trong mau da tang. Hé thong du
phong, chdn doan bénh sém chua duoc hoan
thién. Do d6, mdi nam c¢6 trén 70% bénh nhan
khong duoc phét hién va diéu tri. Vi vay, viéc
tim ki€m cdc phuong phéap chin dodn sém bénh
DTD type 2 dua trén cac chi thi phan tir 1a rat
cén thiét.

O bénh nhan DTD type 2, nong do glucose
mau tang cao gay nén nhiing bat thuong trong
qua trinh glycosyl héa protein va enzyme huyét
thanh [2]. Vi vay, c6 kha nang su dung
glycoprotein huyét thanh trong nghién ciu va
chan doén. Trong bai bdo nay ching toi trinh
bay két qua nghién ciu dung concanavalin A
(Con A) lam chat 4i luc dé thu nhan cédc
glycoprotein trong huyét thanh nguoi. Cac
glycoprotein nay ti€p d6 dugc tién hanh dién di
hai chi€u va phan tich trén hé théng sac ky 1ong
két hop khai pho lién tiép, nhan dang va so sanh
gilta nguoi binh thuong va bénh nhan DTD
type 2.

I. PHUGNG PHAP NGHIEN CUU

1. Vatliéu

Huyét thanh Idy tir 8 c4 thé gdm ca nam va
nit (4 nguoi binh thuong, khoe manh va 4 bénh
nhan DTD type 2, cidc bénh nhan DTD type 2 c6
do tudi tr 46 - 69 tudi, thoi gian méc bénh tir 2 -
20 nam, ngudi binh thuong cé sic khoe tot,
khong c6 biéu hién mic bénh gi, va c6 do tudi
tir 27 - 55), duge chia nho va bao quan & - 25°C
dén khi st dung.

Cong trinh dwoc hé tro vé kinh phi ciia dé tai 46-RF1 (Quy nghién citu Viét Nam - Thuy Dién)
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Céc héa chédt déu c¢6 do tinh sach can thiét:
methanol, acetonitrile (ACN) dugc mua tu J.T
Barker (Pittsburgh, My); formic acid (FA),
trifluor acetic acid (TFA) mua cua Fluka (Fluka
Chemie GmbH, Buchs, Switzerland); dithiothreitol
(DTT), iodoacetamide (IAA), enzim trypsin,
dudng methyl alpha-D-glycopyranoside mua tix
Sigma-Aldrich (St. Louis, MO, My); Agarose
bound Concanavalin A mua tir Amersham
Bioscience, GE. Cac hoéa chit dung cho dién di
mua tir Bio-Rad (Hercules, M¥).

2. Thu nhan glycoprotein bang siac ky ai luc
v6i Con A

Glycoprotein huyét thanh dugc thu nhan qua
cot sac ky ai luc Con A theo quy trinh [8].
200 I huyét thanh dugc hoa trong 10 1an thé tich
dém can bang va dua lén cot sac ky véi toc do
dong ra khoi cot 1a 0,12 ml/phit. Sau 15 phat,
phan khong bam cot duge rira bang 10 ml dém
can bang. Thanh phone glycoprotein bum turn
cot con A duoc thoi ra bang 5 ml dung dich thoi

mau chia 0,3 M methyl-a-D-glucopyranoside.
3. Dién di hai chiéu (2DE)

Hon hop glycoprotein (160 pg) sau khi qua
cot sac ky ai luc dugc tha bang acetone lanh véi
ty 1& mau/acetone:1/3 (v/v) tai -20°C qua dém va
sau d6 duoc hoa lai trong 125 pl dung dich
rehydration (8 M Urea, 2% CHAPS, dém 0,8%
IPG pH 4-7, 13 mM DTT). Hén hgp mau duge
rehydrate héa trén thanh strip ¢6 dinh (7 cm, pH
4-7; Bio-Rad, My) trong 12 h. Qua trinh dién di
ding dién dugc tién hanh trén hé théng
PROTEAN IEF cell (Bio-Rad, M¥) theo quy
trinh huéng dan cua nha san xudt. Sau do, strip
dugc khlr bang dém céan bang 1 (dém 50 mM
Tris-HCI pH 8,8, 6 M Urea, 30% Glycerol, 2%
SDS, 1% DTT) va alkyl hod biang dém can bang
2 (Urea 6M, SDS 2%, Tris-HCI pH 8,8 nong do
0,375M, Glycerol 20% va IAA 40 mg/ml). Cic
glycoprotein dugc phan tich chiéu hai trén gel
SDS-PAGE 12,6% st dung hé thong dién di
Mini PROTEAN 3 Cell (Bio-Rad, M¥). Gel
dugc nhuom bang dung dich Commassie
Brilliant Blue R-250 (CBBG). Ban gel sé duoc
quét va phan tich hinh anh bang phin mém
Quantity One v 1.8.

4. Thuy phan glycoprotein trén gel va trong
dung dich

Hoén hop glycoprotein dugc thiiy phan bang

trypsin theo qui trinh da dugc mo ta [8] (1 phan
duoc thuy phan trong dung dich dé nhan dang
tong thé, 1 phan chay 2DE). Trypsin dugc b
sung vao dung dich véi ty 1é enzyme: co chat la
1:50 va i qua dém tai 37°C.

5. LC MS/MS va nhan dang protein

Hon hop peptide sau khi thiy phan duoc
phan tich trén hé thong sic ky 1éng nano
(nanoL.C Packing, Dionex, Netherland) két noi
khoi phd lién tuc LC/MS/MS. Cic protein dugc
nhan dang thong qua phan mém MASCOT v.1.4
(MatrixScience Ltd., London, UK) trén co so dit
liéu NCBInr. Cac tham s6 tim ki€ém dugc thiét
lap gom: dit liéu protein Homo sapiens, enzyme
thiy phan trypsin, stta déi c6 dinh va bién déi
dugc thiét lap tuong Gng la carbamidomethyl
(C) va oxidation (M), sai s6 clia manh peptide
va phé MS/MS 1a 0,5 Dalton.

IL. KET QUA VA THAO LUAN

1. Thu glycoprotein qua cot Con A

Chat ai luc st dung trong thi nghiém nay la
Con A, mot lectin ¢6 i luc véi cac goc alpha
mannose, 12 thanh phan tuong d6i phd bién
trong glycoprotein loai N-linked glycan. Nhu
vay néu cho dung dich huyét thanh di qua cot
thi chi cdc glycoprotein c¢6 di luc véi Con A
dugc gitr lai trén cot, con cic protein khic sé€ bi
loai bo. Cac glycoprotein bam cot ti€p d6 dugc
thoi ra bang methyl-a-D-glucopyranoside. Nong
do protein trong huyét thanh nguyén, protein
bdm trén cot sic ky va cdc protein khong bam
cot duoc xdc dinh twong d6i biang hai phuong
phéap 1a do do hap thu quang & budc song 280
nm va quan sat trén ban gel SDS-PAGE 12,6%.
Két qua nhan dugc cho thady ham lugng protein
bam cot duoc xédc dinh bang ca hai phuong phép
déu x4dp xi 1a 25% so v6i huyét thanh nguyén va
trong thanh phan protein bam cot khong c6 mat
albumin 1a mot protein c6 ham lugng 16n, chiém
khodng 50% protein huyét thanh tong s0,
thuong gay can tré qua trinh phan tich va khong
bi glycosyl héa. Nhu vay bang phuong phép sac
ky i luc vé6i cot Con A hau hét glycoprotein da
dugc thu nhan va loai bd duoc protein ham
lugng 16n, lam giam bét do phic tap cua mau
phan tich, tao diéu kién thuan loi cho nhiing
nghién ctu ti€p theo.
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2. Nhan dang glycoprotein bing khéi phé
lién tiép MS/MS

Ciac phan doan protein thu nhén tir sac ky 4i
luc Con A duoc thiy phan bang trypsin va phan
tich trén hé thong sac ky 1ong hai chiéu nano két
n6i khoi pho (LC MS/MS). Chi nhitng protein c6
diém s6 cua ion peptide 16n hon 30 méi dugc
xac dinh. Cac protein nhan dang trong két qua
tim ki€m, dugc xac dinh 1a glycoprotein khi so
sanh v6i co sO& dir liéu glycoprotein cua
SwissProt (http://us.expasy.org/sprot). Két qua
1a ching t6i dd nhan dang dugc 57 loai
glycoprotein (s6 liéu cu thé khong trinh bay
trong bai bdo nay), bao gém ciac loai
immunoglobin, cdc thanh phan bé thé, cdc

protein lién két, enzyme, thu thé, c6 su phu hop
v€ hau hét cic thanh phan co ban trong huyét
thanh. D€ so sanh mitc do biéu hién cdc
glycoprotein gitta bénh nhan DPTD type 2 va
nguoi binh thuong ching to6i tién hanh dién di
hai chiéu (2-DE).

3. Xac dinh su thay d6i ham luong
glycoprotein huyét thanh bang 2-DE

Thanh phan va nong do glycoprotein cua
bénh nhan DTD type 2 va ngudi binh thudng
duoc so sanh trén ban dién di hai chiéu vé6i ho
trg bang phan mém Quantity One v 4.4. Két qua
dién di 2DE glycoprotein huyét thanh dugc thé
hién trong hinh 1.

MAu bénh MAiu thuong

w
QO
&
h
o
79
A
pH 4 7
Hinh 1. Hinh anh dién di hai chiéu glycoprotein tir huyét thanh
cua nguoi binh thuong va bénh nhan DTD type 2
Bdng 1
Cac glycoprotein dugc nhan dang bang khéi phé lién tiép LC - MS/MS
So dﬁflg ky R . Khoi S6 manh Miic do
STT trén Tén glycoprotein luong eptide bt cap | thav ddi

NCBInr (kDa) | PP p | thay
1 gil2521983 | Alpha-2-HS-glycoprotein 40,1 75/2 4
2 gil178855 Clusterin percursor 38,05 47/5 4
3 gil4557325 | Apolipoprotein E percursor 34 59/6 4
4 gil11275306 | Anti TNFa antibody light chain 23,65 353/6 4
5 gil4826762 | Haptoglobin alpha 2 chain 16,8 545/28 4
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Hinh 1 cho thdy su khac biét ro rét gitta hé
glycoprotein huyét thanh giita bénh nhan BT
type 2 va ngudi binh thudng. C6 nhiéu diém
protein da dugc phat hién trén hai ban dién di
trong d6 cé 5 vung protein v6i cic vi tri tuong
tng l1a 1 - 5 & miu huyét thanh bénh nhan DTD
type 2 ¢6 nong do cao hon so mau déi ching.
Cic diém nay duoc cét ra, thily phan bang
enzyme trypsin va nhan dang bang khoi phé lién
ti€p LC - MS/MS véi hd tr¢g cua phan mém
MASCOT v1.4, 5 loai glycoprotein dugc nhan
dang v6i cic thong s6 nhu: s6 dang ky trén
NCBInr, kh6i lugng, diém s6, trinh tu peptide
bit cdp va s6 manh peptide duoc nhan dang
dugc thé hién trong bang 1.

Nhu vay bang hé thong LC/MS/MS da nhan
dang dugc 5 glycoprotein c6 nong do tang hon
hin trong huyét thanh bénh nhan DTD type 2.
Diéu nay hoan toan phit hop véi co s& 1y thuyét
vi DTD 12 mot bénh chuyén héa ma trong dé
ham luong glucose trong mau tang cao, dan dén
nhitng bat thuong trong qué trinh glycosyl hoa
[2] cac protein huyét thanh.

Gen Haptoglobin (Hp) la mot gen da hinh
v6i 3 kiéu hinh khéc nhau 1a (Hp 1-1, Hp 2-2, va
Hp 1-2), dugc biéu hién tir hai alen 1a (Hpl va
Hp2) ctia gen Hp ndm trén nhiém sic thé 16q22.
Protein Hp dugc téng hop trong gan va gidi
phong vao huyét thanh, lién két long 1éo véi Hb,
chuyén Hb dén céc protease trong gan dé phan
huy. Do d6, haptoglobin da hinh cé lién quan
dén sy phdt trién ctia nhiéu bénh viém nhiém
bao gébm su nhiém trung, ching xo vita dong
mach va bénh tu mién [3]. Két qua dién di 2
chiéu (hinh 1) cho thdy néng do haptoglobin
alpha 2 chain ting cao hon han trong huyét
thanh cua cac bénh nhan DTD type 2.

Alpha 2 HS glycoprotein (0,-HSG) 1a mot
glycoprotein ham lugng cao trong huyét thanh
v6i nong do tir 300 dén 600 mg/l, duoc téng hop
trong gan, ciu tao boi hai chudi lién két véi
nhau bang cau disulfua. Gen 0,-HSG dinh vi
trén nhiém sic thé 3g27, nhay cam vdi bénh
DTD type 2 va céac bénh trao déi chat. Protein
0,-HSG duoc ching minh la cé tuong tic véi
thu thé insulin (IR), kim ham hoat tinh tyrosine
kinase va tu phosphoryl héa [4]. Su thay déi
nong do cla 0,-HSG con quan sét thdy & cic
bénh nhan ung thu mau. Hinh 1 dé chi ra nong

do a,-HSG tang lén rd rét trong cidc bénh nhan
DTD type 2. Két qua cta ching t6i da thuc su
bé sung cho nhitng nghién ctu truéc day vé moi
lién hé gitta gen 0,-HSG véi bénh DTD type 2.

Clusterin 1a mdt glycoprotein, dugc ma héa
bdi mot gen nidm trén nhiém sic thé so 8 (8q21).
Nhiing nghién ctru trén mRNA va phat hién su
thay doi ham luong protein trong cdc giai doan
bénh ly va & mic do in vitro da ching minh
rang clusterin ¢ vai tro trong tdi sinh mang
lipit, mang t€ bao, diéu khién cic bé thé trung
gian phan giai mang, chu trinh chét cla t&€ bao,
tuong tac giita t€ bao va t&€ bao [7].

Apolipoprotein E (Apo-E) 1a mot protein
mang ¢6 mat trong huyét thanh v6i néng do 5
mg/dl, gom 299 amino acid, c¢6 khdéi lugng xap
xi 34 kDa. Apo E trong huyét thanh duoc tong
hgp cht yéu tir gan va mot s6 co quan khac nhu
ndo, 14 ldch, phéi, thuong than, budng tring,
than, t&€ bao co, dai thuc bao. Apo-E tham gia
vao qud trinh van chuyén cholesterol, phan phoi
lai cholesterol, va chéng lai su phat trién cua
thuong t6n. Zhang va cong su (2001) da chiing
minh rang su thay d6i nong do Apo-E lién quan
dén bénh Alzheimer's [9].

Anti TNFa antibody light chain la mot
khang thé khing TNFa. Ma TNFa 1a mot
protein do cac dai thuc bao tiét ra, gay nén qua
trinh hoai tir do ung thu. Thong thuong, khang
thé nay chi xuat hién trong céc trang thdi bénh
ly, it khi thiy & nguoi binh thuong [6]. Két qua
nghién ctu budc dau cta ching toi cho thay
nong do cla 3 loai glycoprotein nay tang cao
trong huyét thanh bénh nhan DTD type 2. Tuy
nhién, cho dén nay vai trdo cua Clusterin,
Apolipoprotein E (Apo-E), Anti TNFa antibody
light chain trong bénh DTD type 2 con chua
duogc biét rd. Dé c6 thé khang dinh su thay ddi
cua cdc glycoprotein nay c6 thé chi thi cho su
xudt hién bénh cin nhitng nghién cttu ti€p tuc.

L. KET LUAN

Bing sic ky 4i luc Con A dé thu giit
glycoprotein, phan tich cic glycoprotein trén
ban dién di hai chiéu va xdc dinh nho hé thong
LC/MS/MS ching t6i dd nhan dang dugc 57
glycoprotein trong huyét thanh cidc bénh nhan
DTD type 2, trong do c6 5 glycoprotein (Alpha-
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ANALYSIS OF GLYCOPROTEINS IN SERUM
OF TYPE 2 DIABETES MELLITUS PATIENTS

NGUYEN THI MINH PHUONG, TRAN THE THANH,
NGUYEN BICH NHI, PHAN VAN CHI

SUMMARY

Type 2 diabetes mellitus is a metabolic disorder that is primarily characterized by insulin resistance. This
disease is not infectious but common in the world. Type 2 diabetes mellitus may lead to many dangerous
complications such as diabetic retinopathy, possible blindness, risk of heart stroke, diabetic neuropathy,
chronic diarrhea, kidney failure... Recently, many investigations have been carried out to search for effective
therapies which can then be used to diagnose and cure this disease. However, most of known therapies are
mainly based on measurement of blood glucose levels, which does not allow detecting the early stage of
diabetes disease. To overcome this disadvantage, biomarkers, that are very promising factor to early prognosis
of type 2 diabetes mellitus, have recently been considered and searched. In this study, such biomarkers were
looked for by employing proteomics tools. Lectin concanavalin A (ConA) was used to receive glycoproteins
from human serum. These collected glycoproteins were then digested and analyzed by nanoLC coupled with
ESI MS/MS. Afterward, 57 glycoproteins were identified. In addition, glycoprotein expression level of the
patients was compared with that of healthy individuals by using 2-D electrophoresis technique. As a result,
expression of five proteins (haptoglobin alpha 2 chain, alpha-2-HS-glycoprotein, clusterin percursor,
Apolipoprotein E percursor, Anti TNFa antibody light chain) increased significantly.

Key words: 2-D electrophoresis, Concanavalin A, glycoprotein, marker, type 2 diabetes mellitus, nano
chromatography-tandem mass spectrometry (nanoLC-MS/MS).
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