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TOM TAT

Tim kiém chi thi sinh hoc trong mau nudc tiéu 12 mot chit dé chinh cua y hoc 1am sang.
Ngay nay, su phat trién cua ki thuat proteomics dd nhanh chong lam thay d6i su hiéu biét vé
thanh phan hé protein ciia nudc tleu Dién di 2 chiéu ket hop khdi pho 1a ki thuat duoc lya chon
cho phan tich hé protein nudc tiéu trong nhitng nim gan diy va clng da dua ra dugc nhiéu két
luan c6 gia tri. Trong nghién ctru nay chiing toi tip trung vao cdc van dé c6 lién quan dén thu
thap, bao quén, tinh sach va phan tich bang dién di 2 chiéu két hop hé thong khéi phf) cdc mau
bénh nhan ghép than c6 bién chimg thai ghép cap tinh. Nhing két qua nay 1a tién dé cho nhiing
nghién ctru tiép sau vé hé protein nudc tiéu trén déi twgng nay, dong thoi ciing dinh hudng cho
viéc tim kiém céc (mg vién dic hiéu nhdm phat hién som bénh phuc vu cong téc didu tri bénh.

Tir khéa: chi thi sinh hoc, dién di hai chiéu, hé protein nudc tiéu, khdi pho, thai ghép than cap
tinh.

1. MO PAU

Nudc tiéu 1a dbi twong nghién ctru quan trong vi dé 1ay mau, lay duogc thuong xuyén va
khong xam lan. Nghién ctru thanh phan va sb lugng céc protein nudce tiéu thuong c6 y nghia lam
sang. Trong nhiéu trudng hop, céc protein nudc tiéu ¢6 thé phan 4nh nhirng thay doi vé mat sinh
li, sinh héa hay tinh trang bénh 1i cia mét cd nhan. Do d6, nghién ctru hé protein nudce tiéu s&
cung cap mot cong cu manh cho sy hiéu biét van d& vé sinh 1i va bénh I than. NG s& giup xdc
dinh, cung cép day du hon danh séch cdc protein tir cic viing riéng biét cia than, cic té bao, va
bao quan, cling nhu cdc protein tin hi¢u. Nhitng cong cu nay s€ duoc su dung dé xéc dinh khong
chi cdc protein tham gia chu trinh truyén tin hi¢u, ma con nhimng bién do6i cta ching qua thoi
gian. Protein dugc xdc dinh trong m6 lién két v&i cdc mod hinh bénh tat s& gitp hleu biét r5 hon
vé bénh ciu than va cdc bénh than khdc. Tuy nhién, nghién ciru h¢ protein nudc tiéu gap nhleu
tré ngai do dic thii mau chtra nhiéu thanh phan bai tiét cta co thé. Hon nita, sy biéu hién rat
khac nhau ciia cdc protein va cic qué trinh bién doi ciing cho thiy sy phirc tap ciia dbi tugng nay
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[1]. Pdc biét, mau nudc tiéu cé nhidu mudi va urea, diéu nay s& lam anh huong 16n dén céc ki
thuét nghién ctru.

Ngay nay, ki thuat proteomics da va dang phat trién v6i d6 nhay cao va dic hiéu 1a co s&
cho viéc phat hién tim kiém chi thi sinh hoc. Pic biét, nhiéu nghién ciru di dwa ra nhing loi thé
quan trong ctia 2-DE két hop véi khdi phd va tin sinh dé kham phé biomarker trong nudc tiéu [2]
va kha ning phan biét cdc dang bién dbi sau dich ma cuia cic protein, cdc dang bién d6i nay c6
thé do qua trinh glycosyl héa hodc bién d6i sau dich ma khac [3]. Nhitng khidm pha biomarker
trong md va dich 16ng s& dan dén viéc nang cao chat luong chan dodn bénh than. Trong nghién
clru nay, ching t6i tap trung vao ciac phuong phap thu nhan, tinh sach mAau va phan tich bang cic
ki thudt dién di hai chiéu két hop hé thong khdi pho nham budc dau tim hiéu hé protein nudc
tiéu ciia bénh nhan ghép than c6 bién chimg thai ghép cép tinh.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1.Vit liéu

MAu nude tiéu bénh nhan ghép than c6 bién chimg thai ghép cap tinh tudi tir 20 - 60, duoc
cung cip boi Khoa than & loc mau, Bénh vién Hitu Nghi Viét Duc, Ha Noi, BO Y té.

Céc héa chét str dung déu c6 do tinh sach cin thiét cho sinh hoc phan tir, bo kit phan tich
protein nudc tiéu ProteoSpin™ Urine Protein Concentration Micro Kit (Norgen Biotek, Canada).
Heé théng may sir dung c6 do tin cdy cao cling véi céc trang thiét bi khic ciia Phong Thi nghiém
Trong diém Cong nghé Gen, Vién Cong nghé Sinh hoc, Vién Khoa hoc va Cong nghé Viét Nam.

2.2. Phwong phap
2.2.1. Thu thép va bdo qudn mau

Mau nuée tiéu duoc Iy giita dong vao lan thir 2 ctia budi sdng trude khi an theo quy trinh
chuan cua du an hé protein niéu va than nguoi (Kupp,

http://www.hkupp.org/Urine%ZOcollectiiop%20Documents.htm) [4] . Sau d6, mau dugc ly thm
¢ 2500 vong/phiit trong 10 phiit loai bd phan can va bao quan & -20°C.

2.2.2. Thu nhdn hé protein nuéc tiéu bang ProteoSpm Urine Protein Concentration Micro Kit

Lay 1 ml miu nudc tiéu, didu chinh vé pH 3,5 bang 40 ul Pém diéu chinh pH. Hoat héa
cot 2 1an vai 500 ul Pém rira va hoat héa cot. Pua 600 ul mau nude tiéu duge didu chinh pH vao
ot da hoat héa va ly tdm trong thoi gian 2 phit voi toc d6 7500 vong/phiit, thyuc hién cho dén
khi hét 1 ml mau. Rira cot bang 500 ul Dém rira va hoat héa cot va ly tim 2 phut ¢ toc do 7500
vong/phiit, qué trinh rira cot thyc hién 2 lan. Chuyén cot di dugc rira sang 6ng Eppendorf c6
chua 9,3 ul Neutralizer va thdi véi 100 pl Dung dich thdi. Dung dich dugc thdi ra c¢6 chira
protein tong s6 di duoc tinh sach.

2.2.3. Phurong phdp dién di hai chiéu

Hon hop protein sau khi tinh sach duoc tua bé“mg acetone lanh véi ty I¢ mau/acetone: 1/4
(v/v) tai -20 °C qua d&m sau d6 dugc hoa lai trong 125 pul dung dich rehydration (8 M Urea, 2 %
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CHAPS, 50 mM DTT, IPG 0,8 % pH 3 - 10). Hon hop tién hanh theo phwong phép da dugc md
ta cia Nguyén Thi Minh Phuong (2007) [5].

2.2.4. Thuy phan protein trong gel

Céc diém protein dugc cit ra va dwa vao dng Eppendof 1,5 ml. Protein dugc thiy phin
bang trypsin theo quy trinh da dwoc mé ta boi Vit Minh Thiét (2006) [6]. Trypsin dugc bd sung
vao dung dich voi ty 1¢ tuong tmg enzyme: co chat/ 1: 50 va 1 tai 37 °C qua dém. Phan tng duoc
dirng lai bang axit formic véi ndng d6 0,1 % (v/v).

2.2.5. Phan tich va ghi phé 1D nanoLC- ESI-MS/MS

Hon hop peptide sau khi ‘thuy phén dugc phén tich trén hé thdng sic ki long 1 chleu
nanoLC. Peptide dwoc loai mudi va co dic tren cot TRAP C18 va phan tach trén cot sic ki
ngugc pha C18. Mau duoc dua Ien cot voi téc do dong 0,2 pl/phiit bang FA 0,1 % va thoi ra
khoi cot C18 bang gradient nong dotr 0 den 100 % dém B (85 % ACN va 0,1 % FA) trong 60
phiit. Qu4 trinh thyc hién khéi pho lién tiép dugc tién hanh trén hé may QSTAR*" véi ngudn
ESI ( 1D nanoL.C — ESI- MS/MS) theo md ta bdi Vi Minh Thiét (20006) [6].

2.2.6. Nhdn dién protein bang phan mém Mascot v1.8

Pho kh6i MS/MS dugc phan tich bang phin mém Mascot v1.8 (Matrix Science Ltd.,
London, Anh) va Ngin hang Dit liéu Protein NCBI (M¥) trén hé théng mdy chu Workstation
XW6200 BASE UNIT véi hon 7,3 tri€u trinh tu protein ciia cac loai khiac nhau (dugc cép nhat
dén thang 12/2008). Phin mém Mascot c6 kha ning phan tich dir liéu phd MS/MS dua trén thuat
todn Mowse (Matrix Science Ltd., London, Anh).

3. KET QUA VA BAN LUAN
3.1. Xir li miu

Dé loai bt mudi va cdc tap chat khac bén canh cic phuong phép tinh sach thong thuong,
mau s& dugc chay qua ProteoSpin™ Urine Protein Concentration Micro Kit. Sau d6 s& duoc
kiém tra trén gel poly acrylamide 12,6 %. Hinh anh dién di cho thiy lwong mau trudc va sau khi
dugc tach kit c6 sy thay doi khong dang ké, diéu nay cho thay viéce str dung kit khong dnh hudng
nhiéu dén lugng miu thu dugc. Pdng thoi mau trudce khi tach kit hinh anh dién di md va phan
tach khong rd rang. Trong khi d6, hinh anh mau dd qua téch kit cho két qua ro rang (hinh anh
khong trinh bay & day).

3.2. Phan tich hé protein nwéc tiéu bénh nhan ghép than cé bién chirng thai ghép cip tinh

Heé protein nudc tiéu bénh nhan ghép than c6 bién ching thai ghép cip sau khi tinh sach
duoc tién hanh chay dién di hai chiéu. Hinh anh dién di cho thiy céc diém (spot) c¢6 khdi luong
16n kha nhiéu va tap trung chu yéu trong day pH 5 - 7, nhiéu diém tao thanh céc vach protein
ngang nhau (isoform).

Céc diém protein phan tich 1 rang duoc cit ra va xdc dinh bing hé théng sic ki 16ng nano
mot chidu két hop voi hé khdi phd lién tiép (1D nanoLC-ESI-MS/MS). Str dung phan mém
Mascot v1.8 da nhan dién duoc 11 diém protein c6 ham lugng 16n nhu Serum albumin, Alpha-
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L-antitrypsin, haptoglobin... (bang 1). Chiing t6i thdy két qua nay co sy tuong ddng voi nhing
két qua ciia Giovanni C (2010) [7] da nghién ctru va cong bé.

MW

200kDa

116.2-

v
5kDa

pH3 » pH 10

Hinh 2. Anh dién di 2 chiéu hé protein nudc tiéu bénh nhan ghép than c6 bién chung thai ghép cép tinh

Bdng 1. Danh sach cac protein dugc nhan dién trong nudc tiéu bénh nhan ghép than c6
bieén chung thai ghép cap tinh

Ki hi¢u Tén protein S6 UniProt Khdi lwong pl
(Da)
1 A single spot chain containing Alpha 1B- P04217 54238.58 5.58
glycoprotein
2 Alpha 2—Macroglobulin P01023 163174.9 6
3 Serotransferin P02787 76999.61 6.81
4 Albumin P02768 69321.49 592
5 Beta 2—Glycoprotein P02749 38272.66 5.80
6 Haptoglobin (Contains: Hapto a chain, P00738 45176.56 6.13
Hapto B chain)
7 Ig kappa chain C region P01834 11773 5.58
8 AMBP protein (Contains : Alpha—1— P02760 38973.98 5.95
microglobulin)
9 Alpha 1-antitrypsin P0O1009 46707.02 5.37
10 Alpha 1-antichymotrypsin/ Kininogen PO1001 47620.54 5.33
11 Alpha 2—-HS glycoprotein P02765 39299,71 543
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Céc protein dugc tiét ra trong nudc tiéu chu yéu 1a nhitng protein c6 ham lugng 16n,
thuong déc trung cho cdc thanh phan dién hinh cua huyét twong, tuy nhién khi than va cic co
quan khéac cta than nhu 6 ong sinh niéu gap cic van dé thi vige loc qua théan cling nhu tdi hap thu
clia protein bi han ché. Dleu nay s€ lam cho cdc protein Xuét hién trong nudc tiéu, dong nghia
voi viée ¢6 thé coi su Xudt hién nhitng protein nay la déu hi¢u cho chén doén sém céc bénh than.
Nhitng nghién ciru truéc ddy da chi ra nhiéu protein nhu: Albumin, Beta 2-Glycoprotein, Alpha
2-Macroglobulin, Alpha 1- antitrypsin... lién quan dén mot loat cdc bénh than nhu suy than,
bénh vé 6ng than, hoi ching Fanconi & ngudi 16n, hoi ching Lowe. .. [8]. Trong viéc tim kiém
céc chi thi sinh hoc cho chin doén thai ghép than cép tinh thi nhiing protein ndy ciing déng vai
trd quan trong trong viéc tim hiéu mdi twong quan gitra cc protein dwoc bai xudt ra.

Albumin 12 protein chinh trong nudc tiéu dugc sir dung trong chan dodn 1am sang. Trong
diéu kién sinh 1i binh thudng s& c6 mot luong nho albumin bai tiét cung nudc tiéu (150 mg/
ngay). Halimi (2007) [9] do albumin dugc bai tiét ra nudc tiéu trong s6 616 ngudi nhan thén tai
cic thoi diém khdc nhau sau khi cdy ghép dd cho thdy, khoang mot ntra trong sé ho c6
albuminuria binh thuong, mét nira khac nho hon hodc 16n hon. Trong nghi€n ctru hién nay,
Albumin dugc phat hién ban dinh lugng va khéng nhan théy c6 su khac biét gitta bénh nhéan on
dinh va bénh nhén bi dao thai ghép. Sy bai tlét cling khong dic hiéu va cu thé cho cdc giai doan
bi dao thai hay ngay giai doan sau khi cdy ghép. AMBP protein: la protein ¢6 chira alpha
1-microglobulin. Mic dit mtc d6 biéu hién trong huyét thanh va nudc tiéu cia AMBP protein da
dugc nghién clru trong ghép than va trong trang thi cua mot s6 bénh than trong nhleu thap ky,
nhung ng dung lam sang chu yéu van la str dung Alpha-1- microglobulin nudc tiéu nhu la chi
thi sinh hoc cho su ton thuong cia 6ng sinh niéu. Ké tir khi chtrc nang ong than bi suy yeu trong
ngay dau tién sau cdy ghép, thi alpha-1- microglobulin dugc tim thay trong tat ca céc mau nudc
tiéu ciia ngudi nhan than. Pac biét alpha-1- microglobulin dugc nhén thiy c6 su thay d6i vé mirc
do biéu hién gitta bénh nhéan on dinh va bénh nhan c6 hién tugng thai ghép Fuldner A (2011)
[10]. Tuy nhién d6 nhay va do déc hi¢u cua protein nay dugc xdc dinh trong diéu kién thi
nghiém chat ch& cua tic gia. Alpha 1- antitrypsin: Nong do cua alpha-1- antitrypsin trong
huyét tuong ting 1én & cdc vung viém nhiém nhu giai doan cap tinh thai ghép than. Su bai tlet
clia protein nay trong nudc tiéu dugc dénh gid nhu mot cong cu chan dodn can thiét va thi yéu
trong bénh ting huyét 4p, nhung chua duoc thira nhan trong thai ghép than. Theo nghién ctru cua
Fuldner A (2011) [10] alpha-1- antitrypsin khong dac thit cho mau thai ghép thén cap, vi né biéu
hién tuong ddng v6i ca mau bénh nhan 6n dinh. Tuy nhién, nghién ctru nay cting dua ra vi tri
Xuét hién cua alpha-1- antitrypsin khong tuong tng voi dy kién va ddy c6 thé 1a phat hién ngiu
nhién can dugc tim hiéu. Alpha 2-Macroglobulin: Theo nghién ciru cta J. Steinhoff (1994)
[11] ndng d6 cia Alpha 2- Macroglobulin trong nuéc tiéu duoc ddnh gid 12 mot déu hiéu tiém
ning cho nhitng chan doén sau ghép thén. Nhirng nghién ctru trude d6 da chi ra rang Alpha 2-
Macroglobulin khéng duge tim thiy trong miu nudc tiéu nguoi binh thuong. Dic biét, Protein
nay con duoc sir dung bén canh C- reactive protein dé phan biét giita dao thai va nhiém tring
cho bénh nhan sau ghép than. Beta 2—Glycoprotein da dugc M. Lapsley (1991) [12] kiém tra &
60 bénh nhan bi bénh than va da cho théy tdng 1€n & 49 bénh nhan tic 1a 82 %. Pugc so sdnh voi
céc protein khac dang dugc sir dung cho chan doan bénh than nhu Alpha 1- Microglobulin, Beta
2-microglobulin va retinol binding protein... thi cho thiy Beta 2-glycoprotein dugc phat hién
thuong xuyén hon & nhitng bénh nhin suy than. Ngoai ra ndng d6 Beta 2-glycoprotein khong bi
giam st trong thoi gian dai nén c6 thé 1a mot chi thi on dinh cho bénh nhan suy than. Tuy nhién,
cho dén ngay nay protein nay ciing chi dugc ng dung trong chén dodn bénh suy than. Nhiing
nghién ctru vé mirc d6 biéu hién cua Beta 2-glycoprotein trong nudc tiéu bénh nhén thai ghép
than con nhiéu han ché.
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Trong nhirng nam gan day, viéc pht trién cdc phuong phép tim kiém chi thi sinh hoc tur
dich ctia co thé duoc tap trung nhiéu. Bén canh huyet thanh, nudc bot, nudc mét thi nudc tiéu
cling dugc nghién clru pho bién. Nudc tiéu c6 nhidu vu diém nhu dé 14y mau va c6 thé 13y bét cir
thoi diém nao trong sudt qud trinh nghién ctru dién bién ciia bénh 1i. Pic biét hé protein nudc
tiéu rat phong phii va phan dnh dwoc nhitng thay d6i vé mit sinh 1f, sinh héa cua than va mot s6
bénh 1i khéc. Tuy nhién, bén canh nhitng thuén loi d6 thi nghién ciru hé protein nudc tiéu ciing
gap nhiéu khé khin do tinh chét dic thit mau tao thanh. Viéc tinh sach hé protein nudc tiéu bé“mg
ProteoSpin™ Urine Protein Concentration Micro Kit da gitip qua trinh chay dién di 2 chiéu (2-
DE) thuan loi hon véi két qua khd tét. Cdc diém duoc phan tich rd rang tuy nhién nhiéu protein
¢6 ham lugng thép van chua duogc biéu hién. Nhiéu protein ¢6 ham lugng cao dugc phat hién
lién quan dén cic van dé vé than. Nhitng protein nay can dugc tiép tuc nghién ctru vé mirc do
biéu hién & céc trang thdi bénh 1f ciing nhu cdc giai doan khdc nhau sau phau thuat ghép than
nhim tim kiém nhiing chi thi sinh hoc dic hiéu du bdo sdm kha ndng dao thai cta than mai duoc
ghép.

4. KET LUAN

Béng ProteoSpln Urine Protein Concentration Micro Kit da thu nhan va tinh sach dugc
hé protein nudc tiéu. Tiép d6, sir dung ki thuat dién di 2 chiéu (2-DE) két hop hé théng 1D
nanoLC-ESI-MS/MS da phan tich va nhan dién dugc 11 protein cé6 ham lugng 16n trong nudc
tiéu bénh nhin ghép than c6 bién chung thai ghép cap tinh. Pinh hudng tiép tuc nghién ctru siu
hon céc protein quan trong da duoc nhan dién.

Léi cdm on. Cong trinh dugc thyuc hién tai Phong Thi nghiém trong diém Cong nghé gen, Vién Cong nghé
sinh hoc, Vién Khoa hoc va Cong nghé Viét Nam.
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ABSTRACT

SEPARATION AND DETERMINATION OF URINE PROTEOME FROM PATIENTS
WITH ACUTE RENAL ALLOGRAFT REJECTION

Pham Duc Dan', Do Huu Chi', Ha Phan Hai An?, Nguyen Bich Nhi', Phan Van Chi'

'Institute of Biotechnology, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi

’Kidney Diseases and Dialysis Department, Viet Duc University Hospital

The discovery of urinary biomarkers is a main topic in clinical medicine. The development
of proteomics has rapidly changed the knowledge on urine protein composition and probably
will modify it again. Two-dimensional electrophoresis (2-DE) coupled with mass spectrometry
has represented for years the technique of choice for the analysis of urine proteins and it is time
to draw some conclusions. In this study, we focused on major methodological aspects related to
urine sample collection, storage, purification and analysis by 2DE with mass spectrometry in
patients with acute renal allograft rejection. The obtained results are considered as preconditions
for the subsequent studies about urine proteome in patients with acute renal allograft rejection.

Keywords: acute renal rejection, biomarker, MS/MS, urine proteome, 2-DE.
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