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Screening Protein Markers in Urine of Dairy Cows with Fatty Liver
Disease Based on ITRAQ-HPLC-MS Technology

SUN Yu-hang, XIA Cheng*, SHU Shi, SUN Ling-wei, XU Chuang
(College of Animal Science and Veterinary Medicine , Heilongjiang Bayi Agricultural
University , Daqing 163319, China)

Abstract: To obtain new protein markers of fatty liver disease in dairy cows, the relative and abso-
lute quantification isotope labeling (iTRAQ) technology was used to screen and identify differen-
tially expressed proteins in urine of dairy cows with fatty liver disease. 40 cows urines were col-
lected and divided into diseased groups Al, A2 and healthy groups B1, B2, respectively including
10 cows in each group. Every 10 urine samples in the same group was equally mixed into 1 sample
for the experiment. Subsequently, the samples which the requirements were marked by an iTRAQ
kit. Finally, the high-performance liquid chromatography (HPLC) and tandem mass spectrometry
were used. In this way,we got a series of data as a result, then the results were conducted by a se-
ries of bioinformatics analysis. Totally, 110 differentially expressed proteins were screened, in
which 50 were upregulated and 60 were downregulated. 4 key proteins were acquired by bioinfor-
matic analysis: Vitronectin (VTN), Lipocalin (LLCN2) , Prothrombin (F2) and Clusterin (CLU).

Differentially expressed proteins in the urine of dairy cows with fatty liver disease were screened
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in this experiment,4 key regulatory factors were closely related to fatty liver disease,and should

be further confirmed as important biological markers of fatty liver disease in dairy cows, which

will provide a new method in early detection and diagnosis of fatty liver disease of dairy cows.

Key words: the relative and absolute quantification isotope labeling technology; differentially ex-

pressed proteins;dairy cow with fatty liver disease;protein markers
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Table 1  Diet composition and the nutrient levels of experi-
mental cows %

i H Item 4 & Content

J7 8} Ingredient —

F ¥ Hay 3.2

#E O E 4 Imported alfalfa 14.0

#EFF Straw 9.4

ARk EKF N Whole corn silage 24,0

E Kk Corn 26.0

1 Soybean meal 21.0
BER A E Ca(HPO,), 0.4

Ak Nacl 0.5

R E5 CaCO;s 0.5

iR ¥} Premix 1.0

41t Total 100

B F2 7K F Nutrient —

H#EH CP 16.0

MLAER EE 5.6

A PR 4T 4 NDF 39.1

R PRV I £ 4 ADF 20. 3

BT se TR A HORSR AL 44 R A>160 kIU 4EA R D, =
40 kKIU; 425 % E=1 000 1U; 425 % B, =1 000 mg; B MR
Be=>1 200 mg; WAL # =20 mg; LR .42k =1 200 mg; i iR
=300 mg; Hii ML f =1 000 mg; WV ili B2 #§ =10 mg; £1 K}
850~895 g

Per kg premix provide; Vitamin AZ>160 kIU; Vitamin D; >
40 kIU; Vitamin EZ=1 000 IU; Vitamin B, =1 000 mg;
MgSO, =1 200 mg; KIZ=20 mg;FeSO, =1 200 mg; CuSO, =
300 mg; MnSO, =1 000 mg; Na,;SeO; =10 mg; Mountain
flour 850-895 g
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Table 2 Fifty down-regulated proteins in urine from dairy cows with fatty liver disease

#hhk 1D HH%46E Gene abbreviation YL 44 FR English name H1 3 4 Bk Chinese name {8 Ratio
119914036 SPA31-BOVIN Serpin A3-1 2GR A3-1 0.497 263
119923092 SPB3_ HUMAN Squamous cell carcinoma antigen gk PR 240 Bt e B 0.235 833
151557009 SPB3_ HUMAN SERPINB4 protein 27 B R A 1 B 50 B4 Pk 0.262 367
111307504 SDHL-BOVIN f:ﬁgiiihﬁaﬁﬁs@ L- 22 8 R IR 8D B 7K it 0.188 473
74354820 ANT3-BOVIN Antithrombin-111 P BE I filF-3 0.322 589
50844503 TKT-BOVIN Transketolase A T It e 0.428 571
42 A1AT-BOVIN Alpha-1-antiproteinase o 1-Pr 4 [ i 0. 466 064
110288008 UK114-BOVIN Ribonuclease UK114 ZEEZ IR UK114 0.409 350
498822 A2AP-BOVIN Alpha-2-antiplasmin o 2-PLET 4 5 A T T 0.348 631
111120280 CO2-BOVIN Complement C2 & C2 0.374 747
124056491 CO3-BOVIN Complement C3 #MA C3 0.210 428
1229 CO4-BOVIN Complement C4 HME C4 0.475 220
27806637 CO4A_HUMAN Complement C4-A MR C4-A 0.4348 49
75947612 CO9-BOVIN Complement component C9 MRS C9 0.177 336
27807343 CTHL2-BOVIN Cathelicidin-2 PrE ik 2 0.371 240
53854908 CTHL3-BOVIN Cathelicidin-3 JR BT B IR-3 0. 364 650
1707408 CTHL3-BOVIN Cathelicidin-3 U AK-3 0. 309 435
111399424 CTHL4-BOVIN Cathelicidin-4 P L 4 0.398 337
116119217 CTHL4-BOVIN Cathelicidin-4 PLE K 4 0.476 725
27806237 CTHL5-BOVIN Cathelicidin-5 PUE Ik 5 0.338 15
27807329 CTHL6-BOVIN Cathelicidin-6 B RK 6 0.260 591
151556224 CTHL7-BOVIN Cathelicidin-7 Pk 7 0.415 498
86438524 PEDF-BOVIN Pigment epithelium-derived factor AW R e 0.454 450
151556981 HEP2 HUMAN Heparin cofactor 2 FZERH T 2 0.223 329
74354056 ENOA-BOVIN Alpha-enolase oI T 0. 450 000
27808640 PGRP1-BOVIN Peptidoglycan recognition protein 1 BRB B HBIEA 1 0. 450 399
95769010 ILEU-BOVIN Leukocyte elastase inhibitor [ 1ML B T8 A 1 A o SR 0.316 913
151555910 CLU-BOVIN Clusterin MEEA 0.322 037
148744060 CD177_MOUSE CD177 antigen CD177 #t )5t 0.414 048
151555647 CD14-BOVIN Monocyte differentiation antigen CD14 PAAZ A0 AR S BT CD14 0.343 547
60650302 PGS1-BOVIN Biglycan WM 4 8 1 20 0.349 621
109825284 COTLI1-BOVIN Coactosin-like protein EREALXLEH 0. 365 375
545920 CALR-BOVIN Calreticulin 50 8 1 0.264 297
89474609 OSTP-BOVIN Osteopontin A EHA 0.297 518
157830374 TRFL-BOVIN Lactotransferrin HBs8%EA 0.305 812
135806 THRB-BOVIN Prothrombin HE I % 0.226 266
71480635 RETN_BOVIN Resistin W E 0.337 536
162797 CASB-BOVIN Beta-casein BHEkEH 0.117 155
Insulin-like growth N . R
163190 IBP3-BOVIN factortlbindineg igtvein 3 R ERAREFEAEN 3 0.043 478
151554669 HS12B_ HUMAN Heat shock 70 kDa protein 12B PARTE 70 FE [ 12B 0.110 429
151555899  TGON2_HUMAN Tra“;Iiﬂi;‘?pﬁgﬁ;“;gml T 5 4R 35 19 I Py 7 2 1 2 0.168 047
109030 LAC_HUMAN Ig lambda-1 chain C regions Tgal 4§ C X3 0.190 086
12084215 HB-BOVINB Hemoglobin subunit beta ML A B3k 0.162 563
31615475 RET4-BOVIN Retinol-binding protein 4 MEmEEAEER 4 0.067 157
114051758 TIMD1_HUMAN Hepatitis A virus cellular receptor 1 TR 95 25 400 it A7 A 1 0.198 379
Neutrophil gelatinase- P 20 i P
119904118 NGAL_HUMAN associitedglipocalin %%géﬁggg%% 0.312 148
146186805 PCDGK_PANTR Protocadherin gamma-C3 JEEERGEE ) ye3 0.461 612
54036676 ACTG_XENLA Actin, cytoplasmic 2 Bl A0 M 2 0.466 693
114051379 A2GL. HUMAN Leucine-rich alpha-2-glycoprotein B oA - e A 0.484 743
27806235 ADAP1_HUMAN Arf-GAP with dual PTT B 6 R 0. 493 450

domain-containing protein 1

ID Jy i H 7 NCBIEU Y gi 5. ef RIRUEAFMER. £ 3 [

ID is the “ gi ” of a protein in NCBI,and various numbers represent different proteins. The same as Table 3
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Table 3 Sixty up-regulated proteins in urine from dairy cows with fatty liver disease
#hhk 1D HN4EE Gene abbreviation YL 44 FR English name H1 3 4 Bk Chinese name {8 Ratio
77404252 CO1A1_BOVIN Collagen alpha-1(I) chain a-l IRIEEE T 4% 5.773 975
27806257 CO1A2_BOVIN Collagen alpha-2(I) chain a2 i E A 15k 6.765 625
116003881 CO3A1_HUMAN Collagen alpha-1(IID) chain a-1 R A 1 4% 14. 437 500
53854288 K2C5_BOVIN Keratin, type II cytoskeletal 5 fE AL R 20428 5 2.367 114
119892108 K22E_ HUMAN Keratin, type II cytoskeletal 2 epidermal B IR i 2 2.884 924
151553925 K1C10_BOVIN Keratin, type 1 cytoskeletal 10 AEE. IR 10 3.574 866
134085706 K2C6A_HUMAN Keratin, type II cytoskeletal 6 A fAE AR E 42 6A 9.520 833
61820389 SAL_PIG Salivary lipocalin e Y i I 3 % AR 1 10.106 840
74268269 APOA1_BOVIN Apolipoprotein A-1 HBEH A1 3.317 308
85701291 VTDB BOVIN Vitamin D-binding protein $fhhEZEZDSEEEN 5.416 902
1169594 FABPL_BOVIN Fatty acid-binding protein, liver JFHE R i B2 25 & | A 3.224 537
895754 FABP4_BOVIN Fatty acid-binding protein,adipocyte JE U 4 B rp B U R 45 A HE 3.998 741
13637914 CATD_BOVIN Cathepsin D HLE ARG D 5.092 593
115305256 SDC1_BOVIN Syndecan-1 L2 478 1 B -1 2.362 567
111304516 TWSG1_HUMAN  Twisted gastrulation protein homolog 1 FH ARG IRTE B EH R &) 1 2.000 365
76615983 PIP1_BOVIN Prolactin-inducible protein homologl HBIHMEFSREARZEY 1 3.265 934
39725470 PIP2 BOVIN Prolactin-inducible protein homolog?2 I MEBESEARZRY 2 7.364 035
119911835 VMO1_HUMAN Y;;ﬂi‘r;ioﬁf??rﬁi‘;nz‘ﬁg G EANREEE 1 FEY 4.016 085
109659361 SFRP4 HUMAN Secreted frizzled-related protein 4 LA LW ER 4 18
151556882 SG2A2_ HUMAN Secretoglobin family 2A member 2 WERE A 2A FIER G 2 3.184 380
94534741 GNS_BOVIN N-acetylglucosamine-6-sulfatase N- 2, Pk & Hik 75 75 Bl - 6- 7% 12 i, il 2.013 536
151554376 BTD_BOVIN Biotinidase A2 e I 2. 235 501
113912173 RNT2 HUMAN Ribonuclease T2 R R T2 2.571 567
19068135 DPP4 BOVIN Dipeptidyl peptidase 4 Tk 3L ik g 4 3.063 643
86826319 CBPB2_BOVIN Carboxypeptidase B2 £ Ik B2 2.125 708
78042496 AMY2B HUMAN Alpha-amylase 2B a-JEM Bl 2B 3.100 000
86826779 SIAE_ HUMAN Sialate O-acetylesterase I Y% 12 -O- Z, Bk TS it 3.190 360
240684 DNASI BOVIN Deoxyribonuclease-1 T A N A TR T -1 3.480 413
61555615 VNNI1_BOVIN Pantetheinase 12 BE 3 Ak £ e it 4.093 642
T-cell immunoglobulin an T 4
59857939 TIMD¢_HUMAN mucin Ldeomainfcuo1;)1{&{1;;1]?;15; protiin 4 *Eﬁgﬂﬂélﬂhﬁﬁﬁéﬁgﬁaﬁ?ﬂf 2.117 998
114051886 VSIG4_ HUMAN d\;;:itnilgjnltﬁﬁzofigtﬁzn4 VARG IR E IR S E R4 2,563 149
74268005 WFDC2_PIG WAP four-disulfide core domain protein 2 WAP Y —#iZ DEEE 2 11.252 980
108914 SAP1_BOVIN Proactivator polypeptidel SRR LK 1 68.992 830
120419464 SAP2 BOVIN Proactivator polypeptide2 E R RTAR Z K 2 2.161 349
84000107 GPNMB_HUMAN Transmembrane glycoprotein HGFIN %iﬂ%é%[ﬂﬁ%%f%m%ﬁiéﬂ};ﬁ@ 7.096 638
76620378 CYTL1_HUMAN Cytokine-like protein 1 M FmER 1 8.642 857
119933204 FA10_BOVIN Coagulation factor X BEM N T X 3.364 423
75775527 TNRIB_HUMAN lu‘fggﬁjﬁ;‘ f;‘;fgeicfgmr %G R R T R e AR L 1B 3. 881 095
76624918 CNTFR_HUMAN L'lrfcrgpf(f;‘:itgsgi‘zlrﬁor BER A2 E RN T2 AW HAL o 2.473 499
154425674  LTBP1_HUMAN [I;iii?lglii’fifﬁﬁﬁ?fg’iiﬂiﬁ}i BIER I EKE T B4 HEM 1 2.556 932
. Cyclic AMP-responsive element- 153 AMP [ W JC &
122140148 CR3L3_BOVIN bfnding pmteinp&hke brotein 3 “ﬁé}?%ﬁ&g‘ggf 2.020 039
74356495 THY1 MACMU Thy-1 membrane glycoprotein o R e R A 1 2.094 555
82697317 CD59_PIG CD59 glycoprotein BEZE 11 CD59 2,285 119
. Low affinity immunoglobulin gamma 2E %

1770087 FCGR3_BOVIN P rycgion rccfptor m g gﬂﬁfkgémjﬂi?ﬁﬁa m 7.892 857
156713141 BASI_CRIGR Basigin H R ERE A 2.106 635
148232148 KLK1_HUMAN Kallikrein-1 I & % FE-1 3.712 180
56606017 KLK1_HUMAN Kallikrein-1 M3 & & E-1 2.747 925
151555746 COL12_BOVIN Collectin-12 Je ik B R 12 8.310 807
75775171 LEGY9_BOVIN Galectin-9 LR 3.510 359
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#hk 1D FH45E Gene abbreviation YL W 4 FF English name F1 3 44 Fk Chinese name [t {H Ratio
27807439 BCAM_BOVIN Basal cell adhesion molecule FE TS 2 it A B 2y T 5.072 710
125991938 CADI1_HUMAN Cadherin-11 AEREE 11 2.065 727
151553637 MCP_BOVIN Membrane cofactor protein S A 2.026 084
115305366 PRSS8_RAT Prostasin A 2 2.149 317
27806093 EPCR_BOVIN Endothelial protein C receptor N ER C 21k 2.036 640
28603766 IPSP_BOVIN Plasma serine protease inhibitor I 3% 22 2 1 2R 1 il A0 1] 55 2.385 533
157954420 ANGL2 HUMAN Angiopoietin-related protein 2 IS A R AR EE 2 2.450 842
119917197 PVRIG_ HUMAN Transmembrane protein PVRIG % E 1 PVRIG 2.550 930
78045497 VTNC_HUMAN Vitronectin YWEEH 3. 668 680
27806637 FBN1_BOVIN Fibrillin-1 JFeaE -1 3.735 508
82697387 OTOR_HUMAN Otoraplin AR 6.282 517

Zrt Gt & B, LCN2,F2, VIN fIl CLU 7£ %%
PRI 268 53 B o T B R i B U 2 Y R s X
4R R AR R R I T RN R AN

x4 ERVTHREERE

Table 4 Gene count and enrichment P-value

e RS E A B RN R 4. R
XL A R P B A B 2 L A K 9 B
HE M

HE IR AT E LA & T4 AR
Gene abbreviation English name Chinese name Count Enrichment P-value
Monocyte differentiation . .
CD14 B AN R 8 S U R CD14 8 0.129 117 822
antigen CD14

CD59 CD59 glycoprotein ¥ H CD59 8 0.129 117 822

SDC1 Syndecan-1 LS FE R 9 0.074 983 488

C3 Complement C3 *MAE C3 10 0. 040 169 272
Neutrophilgelatinase- e A A D R

LCN2 B 12 0.008 969 395
associated lipocalin KNG iz 2 E H

F2 Prothrombin B I il R 13 0.003 725 820

VTN Vitronectin PEEN 13 0.003 725 820

CLU Clusterin IR 17 0. 000 045 717

HARF] 76 LKL HHBOM & B FL S B HoP OB R CR T 6) & 13 LCN2 F2, VTN, CLU 3% 4 #l 2 B 193+ 500 3
Jp12.13.13. 17, & EFEEE PAEA 910 0.008 969 395.0. 003 725 82.0. 003 725 82.0. 000 045 717

A total of 76 lists of genes count and enrichment degree,seen here in which the count large (greater than 6) protein; LCN2,F2,

VTN, CLU these four protein count 12,13,13,17, respectively,and the degree of enrichment of P values were 0. 008 969 395,

0. 003 725 82,0.003 725 82,0. 000 045 717

2.3 BEESEBRSNER

Zeat et 4 B B, RG A5 B I L Q) B R
ECMGZARHE B AEFD 38 B 8 K B 6(5R 5,
VI IX 3 /™38 [ 2 8 45 05 28 i D5 T 1) o 25 K
FLAE B AR A PR DL e ER 4
3 3 8
AWF5E i F i TRAQ $ AR 43 #1 B i I 5 2 1k
N2 S RN B RS T 4 FhOCHEE IR B
F2.VTN,LCN2 1 CLU,

3.1 A E (Prothrombin,F2)ifE &R

F2 o FR % il [N F 11 (Coagulation factor II
(F2)) & —Fh iy 622 MEERARNWED R, ©
FE A8 F7 ) 58 L 76 5 RE L T A 0 5 B 1 T I R £
Yk 1 DR AR AN VA I G A 4 B O BE ORI 2 L
fib 358 i 52 B 5 e i AT LA 3 A 5 0 R Ak i R L 2
LS E I ) 25 4 B IE 80 TR 3 Actin (9 1E
B, R4 KEGG pathway %4 P48 2 45 1 7] A1 F2
FEAAAE T LS 8 2 40 B 2R 0 5 B b F2 R
PR 3P - Actin (LR 4R L 3h & 1) T A L X Ut W
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Table 5 Signaling pathway count
EREE N EA T4 EREZIN:EA T
Signaling pathway name Count Signaling pathway name Count
R 24 A R A
1 A 25 BE 38 % Focal adhesion 6
Glycine,serine and threonine metabolism
WL 12 ) Tk S T AR 1 T 0 AL A2 R S L it 3
Pentose phosphate pathway PPAR signaling pathway
2P I 2 R A 2 2 R AR ] 2 ffd 6 B 43 ¥ 1
Cysteine and methionine metabolism Cell adhesion molecules
Hi 22 08 W% ) il )
Glycosaminoglycan degradation Adherens junction
IR RS A WA R
o " 1 122 4% 4 Tight junction 1
Pantothenate and CoA biosynthesis
AR R
o ) 1 &% Metabolic pathways 6
Biotin metabolism
TP 5 20 2R T Ak A7 A A B AE T ) 2 Jf0 S0 I - 32 Ak S5 I AR ELAE T 5
Neuroactive ligand-receptor interaction ECM-receptor interaction
VK Lysosome 3

F2 AU 5 MM AE, &S5 7 IR U m Ty,
[F] B3 F2 340 S — ol 5 250 1 e 1R 805 i 1S A= 1 ol 5]
TEAET R M B 09 N IR A ML R e
At N S B L I D e B R W 5 N B3k T 4 TR
Sk 80.9 V0 1 A ik It 7l D B 45 R R L A AT ]
2SI XN BE S TE W5 AR TR IR R AR 2088 09 1
YRS YR AL T IR KR
3.2 I i&EZZE H (Vitronectin, VIN) & 2

VTN & —FpfA7E T IR 0+ 5 MR ER R
Bl LT AN [) 1 240 L A/ 5 T3 7 o I RE T e 24
S U S0 05 /48 B BB IR ST B 2 2
YIS, VIN 2 5% 4718 2 50 MAIE 1L i)
PEATON A Sk JORE I (N AR e T e EE R D (5
FEWGI0 IF B g 40 00 S AR TR I RE S 4
T v R 20 B RN R RN AL e S
BERE SN A, VTN £ EIE7E Tk 5 B0 5 A
241 M S 35 J - 37 1A B CECMD 38 [ o o 5 4 78 JF 76
ik 6. T 7E KEGG pathway %4 4 B RG 45 18 %
HFLOECM P EESE Actin(Lsh&E ) TR, W
FIEUE VTN 1 25k L S AE T ECM i #2
RERE XS Actin (% F #4798 5, H B AR VIN |
FECECM ot #2222 T MW Sl — PRk,

TR B Actin a2 TR 22 19 45 14 3 B 7 40

WL 2 B IR A7 TE - BRI B RS 1 B4R (G-Actin) I
ez i e 4k DL 3 8 1 2 AR (F-Actin) . JE52
A5 80 2 A5 R A U B B 22 2 2 1Y) Bh 2 T T BL
il s BN ATP J& 8 5 Tl 22 41 %6 1 3y J) % AN R e
PEAT O F B R, B 22 18 0 4 K i
ATP R L ABRRMSNE AT 456 1+
ATP. 454 ATP W Lsh i (A (B ATP-IL3h & (1) &)
£ RS B 1 oK it 1 SR R M . T K R 1 ADP-
JUL Bl B8 0] 5 A 2R i 1 55 FEAR 25 50 DK i B 7%
LA . ATP-JILoh & A i 5 H R Al %
SR, Y ATP-L3h 8 H i BN R i 0 23R 6 ol
TR, ATP /K fif >l ADP+ Pi 13 i A48 , ADP-
JULSH B 1 AS DB DN 2T 2k A o fige 8 6 9% 7, DA fifE -
Actin 455 . 2548 K& A NG Wi B B8 B R 1 -4
P& A g A RS SRR A 2FA =R R G R
A RS ) ATP AT ATP-IIL3h 2 19 e B [
1% B 45 3% F-Actin 945 %45 .

FRHE HAKE B VTN #EF2 85519 F-Ac-
tin T —2, Wt Ul 2 Kk R NR D IF I F-Actin
T, W VIN W L, F2 BT M. Wik
VTN Fi1 F2 54524 Jig 115 JH- 995 %5 V) AH 5C , 52 0 & 1
kA FR T 2 T e AT AR A5 AF S 5992 W 5 4 i
05 P33 4 S HL R B0 A A S A 5 2 0 2 il
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HEAT BAIE
3.3 BEMRiz#; & A (Lipocalin, LCN2)ifiZiR &

LCNZ J& rh Vit 248 H W e 1t A DG PE i 5t iz 2% 2
. B CSE b R A i 2tk sy, B
2 th V8 I 3™ A S TV M R R AN i G E R R B Rg
775 FF 55 IR A2 A 5%, T AR S 85 I 2 R 1 sk
BRI . TR AN R XS 2R R i S
JIE 7= A LCN2 [l B i 7 JHE05 5 5% e 28 1 52 1Y) 26 )
FUIRE . U H o R % R 2R 3 (High density lipo-
protein, HDL) i A= W1 % T g . >4 45 4 #8105 i s
mF AR PR HDL J0RL 45 & 1 K & 2R 8 F A i 3¢
WRRE A ALl HDL B2 05 & 1 A-1 figk g &
F G-I Mk R/ . 2008 85 0 AT A9 7R T2 300 B
98 - L e T e e 6 it ol ok B ML 5 T e R 9 1 9
JiEs HEL GG P 2% 1% 9 W% B 1 A4 Sy i 9 EL G R [ e
P = AR AT 2 BN AR IR B I A R A B A
4 % T 25 70 8 05 405 2 #8200, DA
H Y = R 8 D L B 25 BUIR D5 I T8 O A
W, M2 FMESZ I LCON2, H 5% 2R 1 5 0 2
fig I SRR B A R BRSO R
JEl g 105 1P 1
3.4 MEZE(Clusterin, CLU)F= &2

CLU WAR M H & 1A 449-2HE R, = =
BRpEE AP . Clusterin 54 2% P F 2 AH &,
Al A G IBAT VR L JCH AR I8 1 2 e b R SO
VERT s IR I)B s 5 AN [m) A A B 3k A% A DG 0 il ot %
BU L NEEEASIEEIRE A &R E AR
I [0 2 T A 56 T S Tl = R R 0% ik AR
WHPEZE A AR A B . ok R U, M A KR
R Hh =R T A R AR AR, IR
5 5 D AR R I 2 o B0 H il =R A A PN B
5N R ORGSR R R T
R R 2 v N N o = S N R S i
I 22 B — 250, AT R AR D5 I I AE AR B 2 —

4 &

ZE B  F2 A VTN il ad 15 5 3 3% 0 97 g &=
R, LCN2 F1 CLU 38 i 8 15 iz 2% H il = B A9 A A%
B B Rg 2R R R IR N e B TR R AT AE
2= i I JFE 95 B4 T B RN 2 e vp 3 ) 2 P4
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