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Matrix metaloproteinase, MMPs

MMP-2  MMP-9



Materials
30

non-tumor part

RT-PCR
40 mg homogenized Trizol RNA
1% agarose gel electrophoresis RNA primers (table 2)
RT-PCR (invitrogen, SuperScript 111 one-step RT-PCR kit) 47 for 20 min
94 for2 1cycle 94 for 45 60 for45”and72 for 90
35 cycles
One-step RT-PCR

Take 40 mg liver tissue with Trizol (invitrogen) 1 ml, homogenized.

1.
2. Repetitive pipetting

3. 0.2ml chloroform (no additive)/1 ml reagent

4. Shake by hand 15, stand 2-3 min., RT

5. Centrifuge 12,000 rpm 15 min, 4

6. Repeat steps 2-5

7. Transfer aqueous phase (supernatant of up layer) to a new vial
8. 0.5 ml isopropanol/1 ml reagent, stand 10 min., RT

9. Centrifuge 12,000 rpm, 10 min., 4

10. Discard supernatant

11. Add 1 ml 75% EtOH, wash pellet 1X

12. Vortex

13. Centrifuge 7,500 g 5 min., 4

14. Discard EtOH

15. Dry pellet by speed Vac around 10 min.

16. Dissolved RNA with DEPC H,0 (take 1A to 50X dil)

17. OD 260



18. Resuspend with TE buffer ( 1 ug/ul)
19. 1% agarose gel check (1 ug RNA)

20. Take 0.5-1 ug RNA to perform one-step RT-PCR

Components Volume/50 pl Final Concentration
2X Reaction Mix 25 ul 1X
50mMMgso, | e 1.2mM
Template RNA
Sense Primer (20 uM) 1l 0.4 uM
Anti-sense Primer (20 uM) 1l 0.4 uM
RT / Platinum Taq Mix (111) 2ul | e
Autoclaved dis. H,O (DEPC H,0)
Final Volume 50 ul
21. 35 cycles
MMPsand TIMPs  Primers sequences

Sense Anti-Sense Amplicon
MMP-1  5-CAAAATCCTGTCCAGCCCATCG-3’ 5-CGGCAAATTCGTAAGCAGCTTC-3’ 216 bp
MMP-2  5-CTCTCCTGACATTGACCTTGGCAC-3®  5-GTATTCATTCCCTGCAAAGAACAC-3’ 279 bp
MMP-9  5-GGCATCCGGCACCTCTATGGTCC-3'  5-GCCACTTGTCGGCGATAAGGAAGG-3° 369 bp
TIMP-1 5-CTGTTGGCTGTGAGGAATGCACAG-3* 5-TTCAGAGCCTTGGAGGAGCTGGTC-3’ 106 bp
TIMP-2 5-ATGAGATCAAGCAGATAAAGATG-3'  5-GGTCCTCGATGTCGAGAAACTC-3’ 446 bp
GAPDH 5-TTCACCACCATGGAGAAGGCTG-3’ 5-CTTCCACGATACCAAAGTTGTC-3 226 bp

Quantitativereal-time PCR

total RNA AMV-RT (Avian Myeloblastosis Virus reverse transcriptase)

45 60 cDNA mutiplex quantitative real-time PCR

probe primers TIB MOLBIOL, Germany

TIMP-2 mRNA Roche Lightcycler Tagman [21]

1. Takel ugtRNA, add Oligo(dT) 1 ul and add H,O to 17 pl
2. 65 ,15min. then placeitin RT 15 min.

MMP-1, 2, 9and TIMP-1,



3. AddRT buffer, 5 ul, AMV RT, 1 ul and dNTP 2 pl

4. AddH;Oto 25 ul

5. 45 ,60min., then95 ,5min., keepin-20 till touse.
6. Performed real-time PCR. Follows below:

Materials volume | Final concentration
Template (cDNA : 40 ng/).) 1r 2 ng/h
Primer sense (5 uM/1 ) 1x 0.25 uM/A

Anti-sense (5uM/A) | 1A 0.25 uM/A
Tagman probe ( 4 uM/L ) 05 0.1 uM/A
MgCl; (25 mM/pl) 1A 1.25 mM/A
Master Mix
(take 1b 60 A into 1a) 1n
H.O 145\

Total volume 20 pl

95°C, 10 sec. 60°C, 30 sec., 50 cycles

Primer and Probe (TM)

Sense Anti-sense
MMP1L gATATCTTTTGTCAQgggAgATC TCTCTgAAATTGTTggTCCAC A
MMP1TM | TTCATCAAAATQAQCATCCCCTCCA ¢
MMP2 CAgggCggCggTCACA gTATCgAAQgCAQgTggAgAQgoA
MMP2TM | AATCCgACTggCTAggCTgCTgAgC g
MMP9 gCTggCAgAggAATACCTgTAC CAQggACAQgTTgCTTCTggA

MMPO TM | 6FAM- CACTCgggTggCAgAgATgCdT q

TIMPL GTTATgAGATCAAQATOACCAAQGAT | TgTgggACCTGTggAAGTA

TIMP1
CAAQCCTTAQgggATgCCgCTgAC q

™

TIMP-2 gCCCTgggACACCCTgAg AgTCCATCCAQAQggCACTCg
TIMP2TM | FF-CTgAACCACAQgTACCAQATgggCT

GAPDH gAAQggTgAAQgTCggAgTC gAAQATOgTgATgggATTTC

GAPDHTM | 6BFAM-CAAQCTTCCCgTTCTCAQCCT q

Histochemistry

Masson Stain collagen



10% formalin 5um Weigert's Iron Hematoxylin
solution Biebrich Scarlet-Acid Fuchsin  Phosphomol ybdic-Phosphotungstic Acid
Aniline Blue and 1% Acetic Acid Metavir

FO-F4

Masson stain

Section with 10% formalin (5 um)

Mordant in Bouin’s solution (for fix), microwave 1 min, stand 15 min.
Wash in running tap water to remove the picric acid, 5 min
Weigert’s working hematoxylin, 10 min

Biebrich scarlet for 5 min

Rinse in distilled water.

Phosphotungstic/phosphomolybdic acid for 5 min, discard solution
Transfer directly into Light green for 5 min.

. Rinsein distilled water.

10. 1% Acetic acid for 1 min, discard solution.

11. Rinsein distilled water.

12. Dehydrate, clear, and coverdlip

© o N g b~ wbdpPE

HydroxyProline
200 mg homogenized 2 m 6N HCI (1mg liver
tissue/10 | HCI) 120 overnight (over 16 hr) pH 7.0 (4-9) DAB
ELISA reader 540 nm
1. Take 200 mg liver tissue

2. Add 2ml 6N HCI (1mg liver tissue/10ul HCI) then homogenized
3. 120 overnight (over 16 hr)

4. Cool down then centrifuge 12,000 rpm for 10 min
5. Take 150 pl sup. to new eppendorff
6. Add 6N NaOH 150 ul , neutralization.

7. Adjust PH to 7.0 (4-9)



8. Take pre-treat sample or standard 40 pl
9. Add B solution 25 ul

10.Add D solution 150 pl

11.ELISA reader, 540 nm

A solution : Add 35 mg Chloromine T into 500 ul H,O
B solution : Take A solution 100 pl into acetate/citrate buffer 400 pl (1:4)
C solution : Take DAB 0.33 g into 500 ul 60% HCIO,

D solution : Take C solution 500 ul into 1.5 ml isopropanol (1:3 diluent)

Statistics
SAS real-time PCR, hydroxyproline, fibrotic index and
student’s t-test
30 17 7
6 , METAVIR score  FO : no

fibrosis F1: portal fibrosis without septa F2 : few fibrotic septa F3 : numerous septa

without cirrhosis  F4: cirrhosis FO=4,F1=5F2=5F3=8 F4=8
MMP-9 FO-F1 F2-F4 p=0.02 ,
Hydroxyproline  F.I (Fibrotic Index) p <0.05 MMP-1, -2,
TIMP-1, -2
MMP-1, -2, -9, TIMP-1, -2, colleagen TIMP-2 MMP-2 p=0.03
GOT p=0.02

MMP-1, -2, -9, TIMP-1
and TIMP-2

MMP-9 cytokine chemokine



matrix metalloproteinases MMPs  tissue inhibitors of metalloproteinases (TIMPs)

MMPs TIMPs
MMP-1, -2,
TIMP-1 TIMP-2 mRNA MMP-9 mRNA
FO-F1(n= 12) F2-F4 (n=15) p = 0.02
hydroxylproline p <
0.05 hydroxylproline
MMP-9
MMPs
TIMPs 30
MMP-1, -2, TIMP-1 TIMP-2 FlI 30
GOT
MMPs  TIMPs Fl MMP-9
gelatinase B latent TGF-3 TGF-B Fibrogenesis
MMP-9 mRNA expresson  Fl MMP-2 gelatinase A
MRNA expresson TIMP-2 expresson TIMP-2
MMP-2 GOT TIMP-2
cytokine, chemokine sgnd transduction protein (- MAPK, AKT, NFkB)
MMPs ECM
Fibrogenss ECM
glycoproteins ECM components MMPs fibrogenesis

pathway



t-TEST

Fl N Mean STD Range p
02 2 2.77 185 (1.46-4.07) 071
34 8 5.04 7.84 (0.63-23.87) '
] 01 4 1.95 143 (1.01-4.07)
MMP-L - o4 6 6.35 8.83 (0.63-23.87) 0.28
03 7 5.42 8.24 (1.01-23.87) 060
4 3 2.65 3.08 (0.63-6.19) '
02 14 058 051 (0.162.17) 061
VMpo ¥4 16 067 0.50 (0.23-2.13) '
o1 9 0.14 0.62 (0.23-2.17) 0.5
24 21 043 0.45 (0.16-2.13) '
02 7 122 0.87 (0.47-3.05) 021
34 20 201 1.68 (0.25-6.85) '
01 12 116 0.72 (0.47-3.05)
MMPS  H4 15 24 181 (0.25-6.85) 0.02
03 19 143 0.88 (0.47-3.28) 010
4 8 2.88 223 (0.25-6.85) '
02 14 098 0.61 (0.28-2.20) 009
34 16 168 143 (0.47-5.29) '
o1 9 0.97 0.59 (0.28-2.14)
TMPL o4 21 1m2 131 (0.40-5.29) 0.13
03 22 127 1.08 (0.28-5.29) 054
4 8 157 142 (0.64-4.96) '
02 14 074 0.62 (0.08-2.46) 049
Mpe 34 16 092 0.79 (0.31-3.76) '
o1 9 0.63 0.39 (0.21-1.38) 018
24 21 093 0.80 (0.08-3.76) '
02 14 429 127 (2.39-6.09)
34 16 582 2,60 (2.74-13.67) 0.0479
03 22 439 1.36 (2.39-6.79)
HyR.conc. 8 7.08 2.89 (4.85-13.67) 0.0346
o1 9 415 1.20 (2.39-6.09)
24 21 552 241 (2.74-13.67) 0.0483
02 14 482 512 (12-210) 058
34 15 587 60.3 (23-247) '
GOTAST) g1 9 5089 60.96 (15-211) 070
24 20 5170 54.15 (12-247) '
02 14 479 36.2 (13-141) 04
T 34 15 698 101.6 (23-438)
01 8  56.88 40.97 (17-141) 085
24 20 6180 91.92 (13-438) '




correlation of MMPs and HyP

MMP-1 | MMP-2 | MMP-9 | TIMP-1 | TIMP-2 GOT GPT
MMP-1
r=-0.04
MMP-2
p=0.91
r=056 | r=-0.22
MMP-9
p=0.10 | p=0.24
r=-026| r=015| r=0.14
TIMP-1
p=043 [ p=042 | p=0.49
r=-018| r=0.39 | r=-0.02 | r=0.27
TIMP-2
p=058 | p=0.03 | p=093 | p=0.15
r=-023| r=031 | r=-019| r=0.01 | r=0.42
GOT
p=049 [ p=0.09 | p=042 | p=0.96 | p=0.02
T r=-021|r=018 | r=-018 | r=-008 | r=0.18| r=0.87
p=053 | p=036 | p=0.36 | p=0.66 | p=0.36 | p<0.0001
Hvp r=-035|r=031]r=025|r=015 [ r=0.0 | r=0.03
y
p=0.30 | p=0.09 | p=020 | p=043 | p=0.62| p=0.87
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