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TOM TAT: Trong nghién ¢u nay, chung téits dung phrong phap kin tinh nhét, sic ky ai ke va kit
loai albumin va Igdé phandoan protein huﬁt thanh Bnh nhandai thdoduong type 2 pTbT2). HoNn hop
protein sau khi phadoan dugc thiy phan ting enzyme trypsin, phan tich vaanhdang king sic ky long
2 chiéu két ndi khéi phd (2DnanoLC ESI-MS/MS). C4c protein dthdang trong Kt qua tim kiém, dugc
dinh danh, phan o dudi sy hd trg cia cac cong e sinh tin kbc (ID mapping, o s> dir liéu trén
Swissprot...)dé tién toi xay drng @ so dit liéu e protein hugt thanh. Kt qua d& xacdinh dugc 468
glycoprotein, 1110 proteinia phandoan nhiét va 4044 proteindng $ trong 30 rAu huyét thanh nh
nhanDTDT2 da nghién ¢u. Bong thyi, d& phat hén dugc 26 protein lién quadén sr phat sinh va phat

trién cia EnhBTHT2.

Tir khoa: Co s dir lidu, dai thaoduong type 2, & protein, hugt thanh ngoi, khdi pho.

MO PAU

Huyét thanh la mt thanh phn quan tong
trong mau, cha cac protein c6 ngm gic va
chic ning khac nhau, tadong Ién nhéu
quan va qua trinh sintpb trong © thé. Bét ky
mot thay doi nao lien quandén benh Iy ding
dugc phain anhda cing va day du trong ¢
protein hugt thanh [2]. Vi My, viéc sr dung
huyét thanh cho mc dich nghién ¢u la cach
tiép cin hop ly va hra ken s mang hi nhiéu
thong tin b ich & phat trén cdng tac nghién
ctru, chin doan, cl¥a ti cac nh khac nhau
nhu: ching viém nhém, ung thr va kenh trao
d6i chit trong d6 co dai thao duong type 2
(BTDT2) [1].

Tai Viét Nam, nlng nghién @u trén
proteome huét thanh enh BTDT2 da vadang
dugc trién khai theo nkiu huéng tiép cin khac
nhau. Bé&n anh viéc phan tich mc do biéu hién
cia ke protein hugt thanh Bnh BTDT2 & céc
giai doan khac nhau, chdng téi coréii hanh
xacdinh nhin dang toan b hé proteindé co cai
nhin Hng thé nhit vé proteome hugt thanh éa
bénh BTBT2 ndéi chung @ng nhr cac I&nh ly
khac. Byi vi mdi sy thay doi bat thuong W <5
luong, thanh phn va rong do caa protein hugt
thanh § la o s& cho viéc phat hén cac ch thi
phan tr sinh ke (biomarker)ddi véi mdi trang
thai kénh ly [9]. Trong nghiéneu nay, plrong
phap bén tinh nhét, sic ky ai ke va kit lai
albumin va Igda dwoc sr dung dé phandoan
protein huyt thanh. Hn hop protein sau khi
phan doan dwgc thuy phan ling enzyme

trypsin, phan tich va Bh dang hing sic ky
long 2 chéu két ndi khdi phd (2DnanoL.C ESI-
MS/MS). Két qua d& xac dinh dugc 468
glycoprotein, 1110 proteinia phandoan nhit
va 4044 proteindng $ trong huyt thanh nh
nhanbTDT2. Trongdd, da xacdinh dugc 26
protein lién quarién sr phat sinh va phat ém
cua kEnhbTbT2

PHUONG PHAP NGHIEN CUU
Vitliéu

Huyét thanhdugc thu fr mau nguyén i@
bénh NnhanbBTDT2 (30 miu duoc lya chon tir
100 miu) & cac giaidoan bénh, kra twi khac
nhau dugc tuyén chon va cung ép boi Bénh
vién Noi tiét Trunguong, kio quan ¢ - 80°C va
giadéng o nhiét @6 phong trrde khi Sr dung.

Cac hoa ciit sir dung cho &c ky long nano
déu duoc cung ép boi cac hang cé uy tin, afp
tinh sach dn thiét cho sinh bc phan &. Hé
thong may kidi phd QSTAR'XL MS/MS
(AppliedBiosystem/MDS  Sciex,  Toronto,
Canada) clung di cac trang thit bi khac @a
Phong thi nglim trong diém Céng ngh gen,
Vién Cong ngh sinh hpc, Vién Khoa hlc va
Cong ngké Viét Nam.

Phwong phap nghién daru
Phandogn protein trong hugt thanh

Thu nhin glycoprotein bng sic ky ai lc:
Hon hop glycoprotein trong huy thanhdugc
thu nkin qua ¢t sic ki & krc wi chit gia
Sepharose-4B 4y lectin ConA theo quy trinh
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da dugc md & cia Vi Minh Thiét va nnk.
(2006) [10].

~Phandoan nhit protein ting phrong phép
bién tinh nhét: Huyét thanhduoc tron voi dém

can king (EDTA 20 mM, Tris HCI pH 8,9 0,2
M, polyethylene glycol (PEG) 6000 7%) thdo t

1& 1:1. Hon hop huyét thanh vadém duoc u va
lic 10 phits 98°C saudé dé ¢ nhiét d6 phong
trong 10 phut. Mu duoc ly tam 10 phat &i téc
d6 12000 vong/phaté thu gir phan dich roi.
Nong dé protein trong riu dugc xacdinh hbing
phuong phap Bradford woc khi tién hanh céac
thi nghém tiép theo.

Kit loai Albumin va Ig: Dich huyt thanh
dugc loai albumin (HSA) vay-Immuglobulin

KET QUA VA THAO LUAN

Phan doan hé protein trong huyét thanh
NQuoi

Nhu d& biét, c6 ét nhiéu md, @ quandéng
vai trd quan fsng trong & phat trén cia kénh
DTDT2 va cac hi ching aia ching.Dé xac
dinh dugc dic diém sinh ly @a qua trinh gay
bénh tio nén g phat trén bénh va tim ra céac
lisgu phapdé chia ti thi € phai nghién du
nhiéu hon nira. Bac biét, phan tichtic diém cac
proteindic hiéu mo, € bao dréi cacdiéu kién
gidng nhr BTD va kich thich ¢éa méi trong
khac nhau &h t6i sy phat trén cia DTD; phan
tich cAc mu tir cac gnh nhanDTD do khang
insulin hdic sai fbng trong qué trinfidu tiét

(IgG) bing Aurum serum protein mini Kit dudong va so sanh chingsivcac ca th khoe
(BioRad, My). Kit gom c6 @t MicroSpin 1a Bn  manh. C6 nhéu mé va o quan quan tmg lién
hop cia Affi-Gel Blue va Affi-Gel protein A. quandén BTD nhu: tuyén tuy, gan, mé o, md
Huyét thanhduoc hoa vaodém Aurum vadwa md, thin, nxéc tiéu, tim... tuy nhién, so sanldiv

lén @t MicroSpin, plan khong bam @ duoc thu
lai bang ly tam 10000 vong/phut trong 5 phut.

cac moda trinh bays trén, hugt thanh cé nkiu
thuan lgi cho nghién @u diéu tri bénh. Bénh

Thiy phan 1n hop protein ling enzyme trypsin nhan cé th cung ép mau mau 6t hon so \bi sir

Hon hop protein trong hudt thanh sau khi
phan doan duoc lam khdé va kb ciu ndi
disulfide king dung dch khr Dithiothreitol 5
mM & 56°C trong 1 gb, alkyl ho& gc cysteine
bing lodoacetamide 20 mM nhiét do phong,
khéng anh sang trong logisaudd thuy phan
bing enzyme trypsin (Sigma, W voi ty 1é
enzymel/protein ing 1/506 37°C trong 16 gb.
Hon hop peptide dugc lam khd & nhiét do
phong trong may Speedvac va haoa dung
dich acid formic (FA) 0,1%é nging phin tng.
Nhin dzng protein trong hust thanh king sic
ky long hai chéu két noi khai pho

Hon hop peptide sau khi thuphan dugc
phan tich qua hithong sic ky long hai chéu
trén &t sic ky traodoi cation (SCX)d chicu
thir nhit va @t ngroc pha (RP-C18) chiéu thir
hai. Gt ngroc pha Cl8ugc gin vaodau dua
mau Silica Tip Kt ndi véi may khi pho
QSTAR'XL biang ngwn Nano-ESI (Nano-
Electrospray ionizationPh khdi MS/MS dugc
phan tich Bng pHin mém Mascot v1.8. € s&
dir liéu dugc dungdé tim kiém trong Mascot la
NCBInr, mjt co s dir liéu protein toan én voi
trén 7 tréu trinh tr khac nhau.
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dung cac mé sinh thi. Hon nira, hut thanh 1a
mot ngwdn cung @p gia ti trong phan tich
proteomic,day la i xay ra cac qua trinh sinh
ly va bénh ly trong @ thé. Tuy nhién, K protein
trong hugt thanh At phic tap gom nhiu
protein ham dong I6n theong gay én tro cho
viéc phan tich va riim dang cac protein c6amg
do6 thap hon nén véc phandoan protein dé
nghién @u la At cin thiét. Trong nghién gu
nay, chang tdi® dung ba plxong phapdé phan
doan protein: plrong phap Win tinh nhét,
sic ky &i krc va kit lai albumin va IgG. Nng
do protein sau khi phadoan dugc xac dinh
bang phrong phap Bradford vaién di trén gel
SDS-PAGE 12,6% (hinkinh dién di khdng
trinh bayé day). Két qua cho thy trong thanh
phan protein thudwoc, ndng do caa albumin va
mot sb protein ham tong lbn khac da
giam dang K, tao diéu kién thuin lgi cho viec
nghién cu va nfin dién nhirng protein c6 éng
do thap.

Nhén dang, xay dreng oo o dir liéu hé protein
huyét thanh bénh nhan PTPT2

X&c dinh va nkin dgng protein trong hust
thanh @nh DTHT2 hing sic ky bng hai chéu
két noi khoi pho
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Hon hop protein thudugc sau khi phan
doan duoc két tua hing acetoneahh wi ty 18
protein:acetone/1:4&vthé tich, @& quadém¢ -
20°C. Saudé hon hop proteindugc thiy phan
bang enzyme trypsin va phan tich tréhthong
sic ky long hai chtu nano Kt ndi khdi phd
dudi sy hd tro cia phin mém Mascot v1.8 trén
co dix liéu NCBInr Wi hon 7 triéu trinh tr khac
nhau. Ch nhing protein codiém & cia ion
peptide &én hon 35 noi dugc xacdinh. Trong
tong $ 30 miu benh BPTHT2 dugc phan tich va
nhan dang, chang téidéu thu duoc cé tr 100-
999 protein trong Bi mau huyét thanh nghién
cau, tay the vao trng phrong phap phadoan
protein. Cac protein mh dang duoc bao gm
cac lai immunoglobin, cac thanh ph b thé,
protein lién Kt, enzyme, th thé va nit
protein khac, c6 s phu hyp V& hiu hét cac
thanh plin o ban trong hugt thanh
Xay demg ngan hang & liéu hé protein huyt
thanh @nh DTHT2

Hon hop protein éng the, protein Bn nhigt
va glycoprotein trong huiy thanh @a 30 mau
bénh BDTBT2 sau khi nn dang € dugc loai bo
nhiing protein tring nhau étén protein va &
dang ky trén NCBInr), chdng t&iid xacdinh

dugc 942 glycoprotein, 1906 protein trong phafguoi

doan nhiét va 5451 proteindng th. Sauds,

nhing protein nay &p tuc duoc sang dc theo
nguyén ic ch nhing protein c6 & manh
peptide Bt cap > 2 va &n $ xudt hién ¢ cac
mau > 2 msi dugc xacdinh la protein trongdn
hop huyét thanh nghiénieu. Bong thoi, dudi sy

hé trg cia cong @ ID mapping va ¢ s dit lidu
glycoprotein da SwissProt [14, 15],0csy dit
lidu hé protein hugt thanh BnhDTDT2 ¢ Viét
Nam d& duoc xay drng wi 468 glycoprotein,
1110 protein Bn nhigt va 4044 proteindng $
trong huyt thanh @éa 30 ndu bénh DTDT2
(bao dm ci 3 giai doan bénh). G s dit ligu
dugc thé hién dudi dang bang d liéu dugc sip
xép nhr sauddi véi mdi protein: $ dang ki dia
protein, t&n proteirtugc sip xép theo thir tu
ABC, s dang ki Uniprot @a protein ¢ugc link
vé6i trang web cdiiy da cac thong & va Kt qua
nghién @u \é protein nay), chc ning aia
protein, \i tri cia protein trongé bao, cac ki
d6i cua protein (éu c6) va lien quanién ar
phat sinh, phat #h cia kénh, dic biét l1a
DTDT2 va cac bnh chugn hda khac (éu co).

Nhu vdy, hé glycoprotein (468 protein)
chiém & luong it so i hé protein tng th véi
4044 protein. 8 lieu nay hoan toandp ly, boi
vi chi mot phan proteinduoc tao ra trong ¢ bao
thuc hién cac @i bién sau dch ma trongié co
qué trinh glycosyl héa. & qua 4044 protein
tong té dugc nhin dang ding phi kp V6i
nhiing céng b nam 2005 @a 35 phong thi
nghiém trong dr &n proteome hw@y tuong
cia HUPO (Human Proteome
Organization), ¥i sb luong protein & 3020 va
mot céng B khéng chinh thc nim 2009, con
s6 nay la khang 5000 protein trong héy
thanh.Day la nhiing din ligu dau tién & co so
dir liéu k¢ protein hugt thanh inh DTDBT2 ¢
Viét Nam.

Bang 1.Ty & cac protein lién quadén benh DPTDT2 va cac Bnh chuyn héa khac trongéhprotein

huyét thanh nh nharbTDT2

Protein lién quadén bénh Protein lién quadén cac gnh
Co s di lidu ] bTbT2 ] chuyen héa khac
j SO lwong | Tong © - SO lugng | Tong $ .
: ) Ty lé . ) Ty 1€
protein protein protein protein

Hé protein 6ng the 22 4044 0,54% 66 4044 1,63%
H¢ glycoprotein 8 468 1,71% 7 468 1,50%
Hé protein i&n nhigt 18 1110 1,67% 25 1110 2,25%

Bén (aqh do, trong @ 3 w s dir liéu he
protein hugt thanh Bnh BTDT2, chdng téida

va cac Bnh chuygn héa khac thong la bén

ching aia BTPT2 nhr tim mach, béo phi....
phan tich va xadinh dugc nhiéu protein cé lién Trongdo, k¢ protein bng thé c6 22 protein lién
quandén tién trinh phat tén cia Bnh BTDT2 quan dén bénh DTDT2, chiém 0,54% va 66
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protein lién quantén mot b bénh chuyn héa nhiét va thip nrit & hé glycoprotein (Ang 1).
khac, chém 1,63%. Con & glycoprotein i’] Trong $ nhiing proteindd duoc nHin dang ©
lwot la 1,\71% va 1,51%,¢hprotein en nhigt la 4 hé glycoprotein, B protein Bn nhiét va e
1,67% va 2,25% @ng 1). protein dng t), ching tdida phan tich va xac

Nhu vay, ty |& protein lién quandén bénh  dinh dugc 26 protein c6 lién quadén tién trinh
DTDT2 ¢ hé glycoprotein 1a cao rit, chiém phét trén dia lEnhBTDT2. Bang chd y, 10 protein
1,71% va thp nhit la ke protein tng thé voi  chi thdy xuat hién trong Kt qua phan tich éa miu
0,54%. Ty |é protein lién quanién cac Bnh huyét thanh Bnh nhanBTBT2 ma khéng thy
chuyén héa khac thi cao Ahd hé protein Bn  trong mu ngrdi binh throng (king 2).

Bdng 2.S6 lugng protein c6 lién quadén tién trinh phat tén cia kénh dai thaoduong type 2

S | Sbdangky | o | omann ) Chic | Biéndéi sau
TT | trén NCBInr P PP : nang dich ma
bat cap .
1 0i|556192 51C protein 10 Mar]g E Thy the, Photphory}l,
bao enzyme glycosyl héa
Interleukin 1 receptor Ay
2 0i|4504661 accessory protein 4 Té bao clat Lién k.et ,Photphoryl .
. protein hoa, acetyl hog
isoform 1
. Interleukin 1 receptor R 2 .
3 0i|11225607 accessory protein-like 2 17 Mang The thé Glycosyl hoa
: Laminin subunit Tiéu phan 2 .
4 0i|2506805 alpha-2 precursor 18 Hboxom Thu thé Glycosyl hoa
: Plasma cell membrang Mang € Hoat tinh .
5 9i|189650 glycoprotein PC-1 5 bao enzyme Glycosyl hoa
. . L Lién ket Lién ket
6 0i|7549809 Plastin 3 4 Ngobao ion canxi disufide
. Protein phosphatase 1 £ : Hoat tinh .
7 0i|52000783 regulatory subunit 3A 6 Té bao clat enzyme Photphoryl héa
Peroxisome .
, proliferator-activated Hogt tinh
8 0i|28412326 10 Nhéan enzyme, | Photphoryl hoa
receptor gamma 2
; thyu thé
coactivator 1beta-2a
. : Enzyme .
9 0i|1480871 Sulfonylurea receptar 9 T¢ th oxi hoa Kl Acetyl héa
. Type 1 diabetes Nhan, Lx6i Hoat tinh .
10 gi[4323171 autoantigen ICA12 21 noi chat enzyme Photphoryl hoa

51C protein (Phosphatidylinositol-3,4,5-ddn dén bai tét insulin kém va gim sr phat
trisphosphate 5-phosphatase @jing vai trd trién cia € bao. Sulfonylurea receptor (SUR):
quan tong trong véc diéu khién d6 nhay cia Thu thé SUR 1a nét trong hai ttu phin thuc
insulin. Kaisaki et al. (2004) [4]ing ¢4 khing  ho ATP-binding cassette (ABC). SUR1 lad
dinh nhing bén déi cia gen ma héa cho 51Cdon vi chic ning aia ATP sensitive potassium
protein tHt sy lién quan dén bénh PTPT2. channel (kTp) cCha # bao beta. Krp dong vai
Interleukin 1 receptor accessory proteitrd quan tong qua trinh it insulin. Vi \ay,
isoform: Claus M et al. (2007) [3] ¢hg minh nhiing bién doi xay ra o protein nay c6 thanh
ring, sr biéu hién d6i khang @a interleukin 1 huong dén qua trinh khang insulin, &h trong
receptor gim trong dao tyy cia kénh nhan nhiing nguyén nhan quanotrg din dén bénh
bTDT2 va rong do glucose cao kich thichis DTDT2 [6].
xuat interleukin 1§ trong £ baop cua tuyen ty Laminin subunit alpha-2 precursor: 136im
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protein tim tAy trong clit nén mdi bao, ndi
phin cia protein nayduoc coi la tén chit dé
xay drng cac o quan ©i bao. Nghién ¢u gin
day aia Tae-sun H et al. (1999) oy minh
rang sr thay d6i nong do cia protein nay ing
c6 lién quandén sr xuit hién aia nh DTDT1
va DTDBT2 [8]. Peroxisome proliferator-

phd, da phan tich va rim dang duoc 468
glycoprotein, 1110 protein trong phéatoan
nhiét va 4044 proteindng $ tir 30 miu huyét
thanh Bnh nharbTDT2. Trongdo, da xacdinh
dugc 26 protein c6 lién quadén sr phéat sinh,
phéat trén cia kinh BTDT2 va 10 protein ¢h
thiy xuét hién trong Kt qua phan tich aa miu

activated receptor gamma coactivator lbetafuyét thanh Bnh nhanDTBT2 ma khong thy

(PPARy): Céac thi thé hoat hdéa s sinh @n
nhanh @éa peroxisome (PPARs) la caéuyt)
dich madiéu khién haat dong aia gendéng vai
trd quan tong trong véc diéu hoa wng do
glucose va lipid.

Chit kich dong PPAR thuong duoc sr
dung nhiu trongdiéu tri benh DTD dé cai thién
d6 nhay insulin vadé diéu hoaduong ¢ mic

trong miu ngroi binh throng.

Loi cam on: Céng trinhduoc dé tai KC 04-
14/06-10 vabé tai boc lap dip Nha moc
03/2011 PTNB/HD-BTBL, phong Thi nglim
trong diém Quic gia, B Khoa hc va Céng
nghé tai tro.
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ANALYSIS OF SERUM PROTEOME FROM TYPE 2 MELLITUS PAT IENT

Nguyen Thi Minh Phuong, Pham Duc Dan, Nguyen Bich M, Phan Van Chi
Institute of Biotechnology, VAST

SUMMARY

Serum is an exceptional and special proteome inymespects. It contains a lot of essential inforarat
for the study and disease diagnosis. However, théy/sis of serum is analyticalbhallenging due to the high
dynamic concentration range of constityemtein species. Therefore, the fractionation efiseproteome is
very necessary. In this study, a combination ofedi#nt methods: depletion by Aurum Serum Protein
MiniKit, thermostable fraction, affinity chromatagwhy, was used to separate proteins from type l&tha
mellitus (T2DM) serum. The protein fractions welnen digested by trypsin and analyzed by 2DnanoESI-L
MS/MS. The proteins were named, classified and useduilt database by using bioinformatics tools
including ID mapping, Swiss-Prot.... It was shovratt 468 glycoproteins, 1110 proteins in thermostabl
fraction, and totally 4044 proteins from 30 T2DMwsa samples were identified. Moreover, 26 proteiase
found positively associated with T2DM.

Keywords 2DnanoL.C ESI-MS/MS, database, human serum, pnodetype 2 diabetes mellitus.
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