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Application of Proteomics on
Hepatoprotection Effect of Chinese Herb
Medicine Yin-Chen-Hao-Tang (2-1)

Lee, Tzung-Yan
Chang Gung University

ABSTRACT

Liver fibrosis results from chronic damage to the liver in conjunction
with the accumulation of ECM proteins, which is a characteristic of most
type of chronic liver disease. Yin-Chen-Hao-Tang (YCHT) decoctions
have been recognized as a hepatoprotective agent for various types of liver
diseases.

Interesting, YCHT shown a dramatic down-regulation in the
secretion of MCP-1 and TIMP-1in bile duct ligation (BDL) rats in protein
array chip. Here, we also describe a proteomics approach to study protein
expression changes in BDL rats following YCHT treatment.
Two-dimensional gel electrophoresis was used to analyse proteome
changes. Protein spots were detected within the proteome, within the pH
4-7 range. Of theses proteins, 14 were identified by means of
MALDI-TOF mass spectrometry. Among the down-regulation proteins,
cytoskeleton related to Plectin-1 (PLTN), Keratin8, 19, Dynein heavy
chain, cytosolic (DYHC), Tubulin alpha-6 chain. Several upregulation of
proteins involved in metabolism of lipids were shown as Low-density
lipoprotein receptor-related protein 2 precursor (Glycoprotein 330),
Apolipoprotein  A-l1 precursor (ApoA-1). Additionally, Regucalcin
(Senescence marker protein 30) and Inositol 1,4,5 - trisphosphate receptor
type 1 (IP-3-R), two proteins were decrease in expression has been
conducted to YCHT administration treatment.

Results from both technologies support our previous publications and
provide possible new markers that correlation between protein expression
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and YCHT application. These findings illustrated that proteomics is a
useful approach to find markers for herb medicine intervention, which
could contribute to the comprehension of the process of chronic liver
diseases. In addition, the current effort to develop noninvasive markers to
assess liver fibrosis is expected to facilitate the design of clinical trials.

Keywords [ % > = 78 ] : Liver fibrosis , Yin-Chen-Hao-Tang, Proteomics
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ek dmre Flimre B om0 (39,40) 0 FIM AT P E MG FEF
A EFHF S s R Ak 3 e EWDA & TIMP-1 +
o s PIPrFPIFR A i o
ik gL (2 € @ MMP-2 ch& 2 3 4 > MMP-2 ¢ 4~
csmie oh JLE @ 2 4% fibrillar collagen #72~(42) » @ ¥ & it &
_+ enndiscoidin domain tyrosine kinase receptor 2 (DDR2 % %8)m 8 &
L m"eig 4(43)c AFEY P EE SRS R mre B8 MMPZé_ii\‘af
beo FRE R F) S Fe ] B R e cnja it 2 MR R R Imbe =
I\/II\/IP 2enk R ipa 1R e o ARl TR 2 o
4-2 Mg B A Z F R E B H -~ BUFER MCP-1 & R
Monocyte chemotactic peptide-l (MCP-1) &_ > B (C-C)
chemokine 72%¢= f » 3F % P2 % p 3 2 (lipopolysaccharide) & m
) o Bt B=E Al (TNF-a) ~Ad F-L (IL-1) E hfl s ¢ A
MCP-1 > MCP-1 enis* F 51 2 4B H 53k ~ Exiim®efo T = 3
(44) > i * Bolime $le ez A 4 3 8 L F (45) 0 #rsl Az cip i
P ff € 3500 AR B 2R AL T (46) S OB IRZE LR i (47,48)% hORMEM B
K (49)F o
B R OFEY PR P L mie § 4060 £ MCP-1 3 RSP s oy
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DR R €3 g LR BP0 MY PR K EUTE
P MCP-1 39 & 3 & e &5 503 2 A HFHREP § 77K

FI4E  P¥ > w8 cE (40 TNF-o ~ IL-1o ~ TGF-B)(50,51) ~ 3-v f (4
thrimbin)fr;‘? R4 (52,53) F R F s v ek e mie « E A 2
MCP-1(50,52,54) ; 7w & f* gi$ = J 4348 i a4 2 37587 MCP-1
MRNA 14 ggj% . (53) v R M C A 8F g é‘, (SRR Ry s A m}?ﬁ A &ﬁB:F—B;?,;'f
MCP-1 mRNA # 375 § # ¢ eI §(55) » *&if B 4 e 4 3 o) AT
Bbﬂ#;}z’ﬂ’_ﬁdecplbLg;‘Iéﬂb ’#’jﬂggﬂﬁrﬁﬂ; » ¥
FE# PR3 R e A A MCP-1 ~ P &g Ly P8 "Rrs/iirs R S
P MCP-1 aedriait i B g€ & &4 (56): AL B ¥ &7
ffEip R < BUFERY MCP-1 230t & F 2 9’;43_7\3”51’1?5%}4 IR
2T &ﬁf’(r‘ TNF-o p? &g + 21 (57) » W58 € & ehfg 1 75
glutathione +* & # & 81> (57) » *3 i ¥ it 1A MDA Rl ¥ 3
(57)  + ¢ R mefch 2 3 VB4 A% MCP-1 2 4 cniSE 5 @ &
Mg B %8R TNF-0 (36) 0 3 v glutathione (57) % *% i< ¥ it & 4 (36)
@& MCP-1 fx4p i+ % % 3R> » F1 5 % MCP-1 ehi m i 3l dr4] 5+
AT i o

MCP-1 ¢ i&¢ 8 P32 o = s XA e 5K e SR B (58) - 7 1 BF
e T R T g
MCP-1 92 3R (59) » v & P2 d) K ehlme Jri ¢ Soid Fg At il

% (60,61,62) - ﬂ\ﬁﬂi FRPEE AR R F Y MCP-1 enf2 28

AFFNRECEHE LR B3 FMFFHE S wre ~ Kupffer
cell ~ TH= shEeni®r 2 By FE g aneis o
4-3 Mg B A 2 p R F B H Keratin ehfs

Keratin q\lntermedlate filament (IF) protein (1 = ' ¥ 7f chle =
=) A B G At A e AHBET (epldermal appendages)v‘
(63) ; i & evkeratin 7 = -+ f&(keratin 1-20, K1-20) » £ ¢ keratin 9-20
Bt % - Ao keratin 1-8 B3t % = A 7 F cnlm v 43 ﬁ 4 z_srkeratine

Y a3 w2 ~ cholangiocyte ~ Kupffer cells ~ & & fwmve ~ p A
).vigjeﬁ:]gm} J»‘ H ;Jl—i‘fi&-j'j'F F-v ?fror]% SF-im P R Pé‘-i‘g’ F A wmPe b
”*”}ﬁ“ - SRR RS ol | o 128 R plia ¥/ },’a‘ﬁ B Jrig s fdlmbe AT P
shkeratins ¢ it o B 5 o = i 7 5 keratin 8 - 18 (63) » A 4
1l Emt SR e anim e B¢ A5 filamentous network
(64) ; cholangiocyte #1 % 35 keratin B vt #24f 52 > % 7 K8 2 K18 2z
B e FE KT fr K19 (65) 0 & &g v A & A X HAE] F F A e

W

5
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Al g & R4 K7 {0 K19 -

A kA% § g R kom0 Keratin K,ért TR e Stk Fend d o
BT U foimie P hE 8 G FR LA BB P LB R e
(63,64,66) - Keratin ¥ 17 % 8 - fm P2 20 4, @ 1E > 24 &0 Fm P ¥ mve
= thit £ 2R (63,67) o £_K8- null /| B e 587 B R Er s o S ]
e TR s X D3R 8 A O E im e k- (68,69) 0 F1u Fas B
& Wl ve WEHE e etk 0 1 R OFan R ¥ Fas A1l ehim e k= eh
AR RIS FEREF = Ple 2(70) o Keratin B ¥ 123 379 R 3 0 TS
30 5L 0 Keratin 8/18 ¢ fr iR 3% 5~ F]+ % = A < 48 (tumor necrosis
factor receptor 2 , TNFR2) % & @ #f]%d TNF-a #7 /% it &3 Jun
NH2-terminal kinase (JNK)% NF-xB (68) » @ kx#: foim?e k= 4] ;
TR L BRI AL R E FAEE IR E R & (71) ¢

Keratin ~ &_caspase 1% & P 1% > caspase ¢ i Kkeratin 4 f& # 3%
Keratin IF network gk 3% ¥ 25 = -] F13f 25 chime B e i (Aa ¢ 7
A R 2 iR B FRRL 1 0 keratin 2 7% it ¢ caspase ) (72) - K18 - K19
EC R e Er%ja"%z‘i caspase X B (73,74) 5 faF 2 lmve k- GF
fn¥z ¢ s caspase 3 ¢ #- K18 4 2 A # neo-epitope of K18 » # 14 1 # 4+
R M30 Fok8 R d) kg 17w ee = amarker (75) o

Keratin ¥ ¢ — B> e if 3 i LE WL RS 2§
BOE T o e FEPAFEFH L F R SEITHAE S F TR
o i TN chkd FREITR S ER g AR g Tk e
A (T677) 0 AR TN RS FERL G henivr o R § AR
AR D R I FTHH® o sk Ry AL ER N R
vOREFR AL B TR A A(78) 0 R wie poehFed T
TR E 2 w Fendrp & A TSGR TooE ATl 2
A fEeipd v HE NAeiT s FNke FS AT AR E AT (B
4 heat shock protein 70, HSP70) » 3 I #% & (&) 4= HSP25/27,
oB-crystallin) » i% i proteasome (ubiquitin) iZ:& 3-v B 4 2 > & &
associate with ubiquitinated misfolded proteins as aggregates
(p62)(77,78,79) -

F % L P ),;3 ¢ 3= fﬁﬁ‘ AR E Rl ;L;ﬁ#@‘- M Rg BRBF 4 AR
4 ~ Wilson disease ~ primary biliary cirrhosis % 3% ¢ 77 = Mallory bodies
(MBs) (80) > MBs i & 7z 3 keratins ~ ubiquitinated keratin ~ the
stress-induced and ubiquitin binding protein p62 ~ Hsp70 %2 25(66,81) > &
K8 i & # JpF € g Mallory body 93} = (82) -
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% K8/K18 # 24 R#pF » ¢ ¥ IFa I 2 N—v;g%f‘ R SRRl W
% (83,84) o 1345 f gl M- 38 < A patient cohort #2 3 &7 > 1+ C 7
s A G2 B BRI e exonic K8 % £ § M AT 4R B 12(83); ek
BT 5 K8 R % ¢ ERIFUHRE 582 mre k= (85)

BRSPS IITRA R BRI 2 B G ¢ B FTy e
2 % S @ dE k] g (microtubules) ~ i sk &8 (microfilaments) 2 keratin
IF - Primary biliary cirrhosis (PBC) ¢ i keratin e Frec &g » 3 Fa it
Fa % ¢ M EF clear cytoplasm (cholatestasis) 3+ im?s » ig it 3+
KRR gk R N, F’%‘:ﬁf@zﬁv@ﬁ S NTCP g m MRP3 ¢ i‘g%c ) fmre
%‘rp\ s Keratin IF network ¢ > & # 3 & % (86) - Wg@ EH ] B
Bt F s F keratin ¥ PERLF M (T ool o frELE B (SR L
fmie 2 3Fimie ¢ cnkeratin ¢ 3 4c(87) o LES MR LI 2 FH 125
78 Winie (R g A AR PR e A f e Keratins (K7 2 K19) ;
FEIF e e € AT KL9 o i F friFp A 2 L 03 (5 AP B
(88) -

hAF %Y o o FHE L %A T Keratin 8 A ¥+ BIFEY 3
Wess chd T SE PR B L NISOTERY 50 K8 AR 4 0 et ehd
% qr Ficket £ A e 7 254 R (87) » R EZnIRATEE >
HAFRE ALY K8 & i 4e 2 ¥ it foi RBHRL 1 7 M 1%(69,89) » K8
H 4 ¢ 113 Mallory body 375 = (90) o @ [ & 8 ¥+ K8 3 4v 5 For
ST 5 F F N ¢ RET] K8 hpipk it fjﬁﬁﬁlﬁ - U2
iR o &A1Y K8/18 ks v ¥ 12 4% mouse monoclonal % rabbit
polyclonal site specific anti-phospho/non-phospho K8/18 antibodies (91)

Keratin 19 ¢h# 3+ 5 FlAple crdd % > Jp|H R F R 2 i £
wEte o PR R g e R b A 4 8 K19 A R4 (92) ) i E F
FraPeg P A B R B A o rr v e K19 i R A IR o
4-4 &g SR 2 E B plectin-1 £ R

Plectin-1 §_% 500kDa e+ 4 =+ ﬁ»r? ﬁg‘r’ Ao L Eamas gk
i dnPe Feu B 1%(93) - Plactin-1 mie N ocimie B O2E S
P f Flmre k2 B iddg o ¢ 3 hemldesmosomes (94,95)3{ L]
F(96) % 8 3 5 plectin-l - p R E @A K A epidermolysis
bullosa simplex & & #~p % 4% (EBS-MD)¢f 4 fr*u{'ﬂ % 4% £ plectin
ik Flm E Rﬁffé SR RGeS BLIP VR X A2 A % %(97,98,99) -
fe fs HerFT b0 f2 3] plectin-1 ¥ 7 7 H ¥ i e g ipand
¢ v EFRT IR E actin e L E B mre g hidiE
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(100,101) -

Plectin-1 fc# @ e § 2% §-d Feng &3 & £d F9 Fomiphit
ot & (102) » % e A A pF oplectin-l & Thr™ sz & ¢ 4%
cyclin-dependent protein kinase CDK-1/Cdc2 #ips it m i@ 2 # 1 qr
vimentin 4 #t(103,104) - # # protein kinases » ¥ r2# plectin-1 gk
it o § % e interphase pFik PKC #ifik it ¢ & plectin-1 f= vimentin
&3> PKA B+ 2@ plectin-1 4= vimentin % & (105) o $3t + B a9+
fmie o F F A5 cnimve k= §_d >t keratin iE B gL i 2 plectin-1 %
v %5k e F 2E 248 (106,107 108) o Fl % Plectin-1 #+4 j# 39 & »
calpain % caspase %A ° #7017 = X 4o Fas & Rk Y F]F X
Roral g chmie 2= % ﬁﬂ)I* gzrﬁ;/»\ £%(109,110) » fwPe k= PRSI D
caspase 8 ## i~ 7| plectin-1 + # 3% plectin-1 4% » f# ,2%&@8@ ¥ 28 R
#14(100,110) -

Fyp~ = 30 FHEF T % % 3 R plectin-1 a5 F%K e BE g ”JF%
=R AU ”*-LE TR LT E ;”r]é’(:* e plectin-1 g L SRS
BR_F] 5 ”{:ﬁ AR S e (57) » % 1Y e caspases #-iwre ¢ e
plectin-1 % % » # 3% plectin-1 &> 5 & M § 8 7 12 474] caspases
&1 (57) > #rraig plectin-1 sz £ &4k 5 ¥ - B £ 2-4_plectin-1 %
2R AR AR oA s kL BT B Y o 72 plectin-1
B ”FJ% v L ;af"‘ oy T BRPIFRAEMEE 2 R R

21
e ©

4-5 i B A 2 e jRE F H ApoA-l e i
B2 EF LR F R A B9 kAR (high-density
lipoprotein cholesterol, HDL-c) % apolipoprotein A-1 (apoA-1)=)k & fv
o Bl B0 1 fow b B B SR e S R v (111) 5 ApoA-l
HDL #f % < apolipoprotein 1 70% = - > #7145 5 # apoA-l m,};‘}iﬁ
i % * HDL &k & (112) » apoA-l ¢ kx & “reverse cholesterol
transport” > #-% if 8 #iF § FPEFFEA]* HDL % 3 "% I pF apoA-|
B3 prdl L2 Fg (enier (113,114) - e §_ Corsetti % 4 » #& 11 ¥
CRARETFRET R ERE mr;lﬁwﬂﬁ it e % 1 apoA-l # %
R < SR eI (115) ¥ A%t 1 HDL subparticles i 7 5%
3 B ken2 1@ & ¢ (116)  ApoA-l E_r2 lipid-poor apoA-I 73] 3¢ d 33
| B A s o= §eh apoA-I/HDL Jf & 3 b gty BT 2 PR R AR A
Ao 75 N R o
RHEAHBHLES 272 FEEF P EL ¢ HDL-c 2 apoA-l ik
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B ek € & F % A_apoA-l i f @ o8 i & (117,118,119) - iz g3t
fe— &% @ 3 > apoA-l ﬁﬂﬁlmﬁfifiﬁ TER o FopH M LR S
& i HDL-c 'rh:),% A H apoA-l &ﬁ';,%’-"f P B+ #(120,121) - Lipid-poor
apoA-l f ¥ Sk R i 5 d T F ¢ cubilin/megalin i sk
(122,123,124)» ®_:% & apoA-l & > ep F] o

ji-ﬁ‘? 5@—}1 '1+ }r’: )Fﬁ'@é’rg-g % /\’HJ‘ £ ,}3\‘;, )%ﬁ‘%@]i;ﬁd s T *
bk % B 7§ S apoA-l B ABY s b EERE A e
s apoA-l m Akt P Bt b > B F B AR S ih apoA-I Ak 3 AR
ST o B FIPEIE BB (SRR #Eﬁé-é H % 93 apoA-l o AR et
§E"§l‘4«"ﬂﬁb.ﬂ-jﬁdm ﬂﬁ,&,, rﬁ@,ﬁﬂwz«iﬁwﬁﬂimn%”
TG R A IR PR A S P apoA-l B b A Bl LR
FIRG chi o B0 e Rov B A «‘/}iﬂ RHSFE RO G 0 R F
g 4v apOA-l ch A 4 5 ¥ oA B 5 B BT o

FieniE s NI AT g 3] ¢ > Yokoyama & A ) * F
Mwme Hiech> Ve w § PG AT BTG R - d 30 FHRE
2o RERZIOEF FERE o ¢ 0 apoA-l RS IS A IR A3
Pl RS ESRL 2 Vi imE & £ 4 (129) -
4-6 "exg B & 2 W F FH regucalcin g 5

Regucalcin = ¢ Senescence marker protein-30 (SMP30)( 126) 4 +
€ % _30kDac i& M d-v B & 73 s B Pz F5g? (127) A 2 4
B o F AN mie cnmie %ﬁra g A el ? B mrE enim e gzz J) e
B Aol BRBIE A BFREY (128) 5 Bt Bl ke ﬁ]%l; LEUAR O -9 SN PR RS
P % w55 (129) - 1945 % A FL R 7| a4 17887 > + B ahregucalcin
A g enp i R iE 88.9% 0 oo Blengp v R {8 iF 94.3%(128,129) -
Regucalcin ek 18 = & X % ¢ #851p11.3-q11.2 + > ¥ it o4 55
@ g AR AR(120) - fnk BNRREY OARAE L N X T i Rl
regucalcin mRNA » 412 {2 % = X 3557 daregucalcin F-v 5 B 453 4«
ERSLAENFE o FYad 365 B 4 HF4TE(130) - iE2 0
My Al - g AR regucalcin € ST E ESH Ao A R o 2 BB B
v AT A FlfEula gt AR T “‘?f'l“i”ﬁiiﬁ% L AR o

Regucalcin 7 iy 2 — £ fvimre f 4TAE S DR B i i B 5 4T 3R
F+ HaFme i anE 8 TS 0 R e TR AT R R BB PF
Frng%:-_—p(‘m”é’?“f ’"LruL__,_ﬁ:-l H/W'Tgﬂzﬁﬂéﬁ—*“}ﬁui@-’;
AR AT 3 3 (B 3% D) dmte oh N sk e B o) R 2 | B8 (microsome)
P o 295 Fujita & A 987 3 3 R regucalcin € B2 54T A5 FT O cowt i

R

'fr'
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(131)-regucalcin ¥ r2 i i 4T 3+ § 5 fi% % (Ca*'-ATPase) @ 7% it 35t
R E R R S B R BB e B TS
(132,133,134) - = # § g ~ & 3 %K jic -] ¥ + < inositol 1,4,5-
trisphosphate(IP3) = %8 @ # jic | #8 §# 114043 (135) -

Regucalcin ¥ — i (£ % § frd|iFmre ¥ X 4T 43 3§77 <0 protein
kinases (¢ 3= Ca”*/calmodulin-dependent protein kinase ~ protein kinase
C -~ % tyrosine kinase) (136) ~ protein phosphatases (137,138)% — % it
& = f*(139,140) - Regucalcin # 14 ¥ * # F-d B A fEpeis t 2% 9 SH
groups(141,142,143) -

B FERR 2 P ooregucalcin O Fm R FTIE O~ fn v % (144,145) @ %
¢y B A 40 (146)0 35 B4 e P ¢ DNA & £ fs 2 RNA & 2 fis 1Y
E D Pr ] e A fo b o e B 4 an T * (146,147,148) 0 £ ot
regucalcin g mre 22t 3 2 £ & B 55(149) -

¥4 F s d 4 £ regucalcin ] BLH S Fim e 4 R - F] S &
Fas i Rt ¥ 3 > #ed 3 4 e k= » P regucalcin A i+3g e
¥ AR FE A e k- (150) 0 ¥ s 3% i Regucalcin $H47 3+ 24 $reniT
* oo F LR F S frin e W chX B A ¢ e P TS Ok
B ¥ 4v o regucalcin ¥ 02 i E Mm e TP gt S A e lmre
(151) > 3B 3 44444~ N3 £ w2 B (7 Fo FTHE T T FR R
B> FlF g € A% wre ¢ oregucalcin & IR(152) 1k b o e
= 5 v fh > regucalcin F o Fr | Fim e 4 P AT A o751 e DNA ¥
A (132) » F15 regucalcin ¥ r e |3 im e %+ 4l 3+ -ATPase =%
t o 2w 2 ged] calmodulin gt i & e 1 (145) o Fpt g FRRE TR
¥ e regucalcin F-v FAEE LB Aem RO PE > T A 6 i s £ T
& Ea PBIFE g (131) o K,ért 1 #E# %% 0 3 o B (hypertensive
state) % P [V FHRAE 5 4 € 1 PFURE FMR0 regucalcin K & IR TE
(153) o F] & AFERAR i pF > Miwmre ¢ ob regucalcing € AR R D R P
(154,155) » F]p* regucalcin ¥ 12 5 e {2355 - 1B & iR #-75(156)

wFig L iv* oo regucalcin ¥ 043 4 < B 0%z ¢ superoxide
dismutase (SOD) =5 H(157) 12 4% B " Fim e vdred 5y 4 o

R B B et % 1 4o oregucalcin A ¥+ BUMEREY 3 - 2ihd
B > ’3@%—1’% SR L - B L H Fe ?ﬁﬂ MET R et it A
FO LA E B X B> 2 )% thioacetamide (TAA) ~ » F it gl &
galatosamine 3% % + BT LI G 3 d0E SRR R P fo regucalcin
€ 7" (154,155) - F] 5 regucalcin 3 3 i B¢ o SFG T AR
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PR X B oA kimre b A B s ST R R MY o
regucalcin 7z £ 80 o F 3 B cdk SRR R P BE 3 e &= (57) o

#£ 72 Y4 9589 chregucalein 3-v B 72 £ 0 3P regucalcin 0 R £
HFEF A Fme A B > T Amep R B ers]

&
&
4 o

L~ BHmBER

AR PSR W LR - BTSSR R B ALY

;?ngﬁr"f’l'ﬂ—? k¥ 5, j:'»;*k,‘flj’# ¥ - %j—%&ﬁiﬁ_ *ﬁn;x])r}?,uiﬂﬁgﬁ%

F R s s P d F?%‘?&E"’LZ TR g ATEn Sk S E friva A

R T L EER SR P R A S R
:I‘

EES ﬁ}ﬁiiﬁ%j\w‘" ;m}é‘"mlg xflL__%{ }i—g,u,}ﬂ %fr,gg,
Bk T 43EM T2 0 e B (Aedl d 4Rl =) -

j\ﬁﬂf‘?Lgv&%ﬁﬁt%ﬁﬁ’*%ﬂ%” Ae (3%
5.:CCMP95-RD-207) 4 =35 3 Hes » @ A3 F W OEfI = = > Frpt 3%
o -
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Normal

BDL

BDL-YCHT

-+ = TR T E-o-tubulin-6
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PREEEL 2T w2

Normal

BDL-YCHT

B-+w B Tk Syproruby %4 %
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CFEEA 52T 52

BDL-YCHT

BLt7 = % -0 F 5 -gp330, plectin-1
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CRFEA B 2TH W2

Normal

BDL

l
I
!
;
!
i

BDL-YCHT

Bl = i%}é?ﬁ%AmN
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BDL-YCHT

Bl - s 49 FHH -hepatoglobin
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PREEEL 2T w2

Normal

BDL-YCHT

B+~ %}w B 48 5 -IP3R, SPNB3
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# -  RT-PCR primers

Target  Sequence

TIMP-1 F 5 CATGGAAAGCCTCTGTGGATATG 3°
R 5’GATGTGCAAATTTCCGTTCCTT 3’
MMP-2 F SGATACCCTCAAGAACATGCAGAAGTT 3’
R 5’ACATCTTGGCTTCCGCATG 3’
G3PDH F 5’CCCTTCATTGACCTCAACTACATGG ¥

R 5’CATGGTGGTGAAGACGCCAG 3’
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CEFEEF F2TH F 2

R FEER TR EIER L R RN N

Accession s A3 RIpH | e p o #

1 Q9JKS6 | Protein piccolo 552720/6.1 | Cell
(Aczonin) (Multidomain junction;
presynaptic cytomatrix e
protein) S

2 088618 Formimidqyltransferase— 58914/5.8 3R
cyclodeaminase

3 P30427 Plectin-1 (PLTN) 533544/5.7 i

4 Q03336 Regucalcin (Senescence | 33390/5.3 w5t
marker protein 30) ' ‘

5 Q10758 Keratin, type Il 53888/5.8 e 3
cytoskeletal 8 ' ‘

fm e A%

6 Q63729 Keratin, type | 44636/5.2 e
cytoskeletal 19 ' ‘

7 P98158 Low-density lipoprotein | 519282/5.0 5 9
receptor-related protein 2 ' ‘
precursor (Glycoprotein
330)

8 Q03410 Synaptonemal complex | 116512/5.6 e
protein 1 ‘ ‘

9 035923 Breast cancer type 2 372220/6.1
susceptibility protein
homolog (BRCA)

10 | P38650 Dynein heavy chain, 532256/6.1 e
cytosolic (DYHC) ) ‘

11 | Q6AYZ1 | Tubulin alpha-6 chain 49938/5.0

a) v i rraccession numbers E_€_NCBI ehj-v B 78 & {7 5
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i R MTARHAREF LR LY

,:\ccessm £ A3 BIpH [ p A F
1 | P98158 | Low-density lipoprotein 519282/5.0 5 9
receptor-related protein 2 ) ‘
precursor (Glycoprotein
330)
2 | P30427 | Plectin-1 533544/5.7
3 | P04639 | Apolipoprotein A-I 30088/5.5 i 3
precursor (ApoA-I) C
4 | P06866 | Haptoglobin precursor 38550/6.1 i 3o
5 | P29994 | Inositol 1,4,5 - 313267/5.7 | | -
trisphosphate receptor r
type 1 (IP-3-R)
6 | QIQWN | Spectrin beta chain, brain | 271066/5.6
8 2 (SPNB-3)
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"
f% =

Karatin /18 '

Stelista cal heiieigeg
sciivatian TIME A accumulation

Hepatocyte
apoptosis

Activated
Kupffer cell
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