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Matrix Metalloproteinase-9 MMP-9
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FibrinlgM,IgG monoclonal
Fibrin IgM,IgG Fibrin
Fibrin IgM, IgG

In vivo Fibrin IgG
Fibrin F(ab)’, 4 F(ab)’, 100 kDa
50 kDa IgM 900 kDa ,IgG 150 kDa ,F(ab)’,, 100 kDa ,F(ab)’
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7 Fibrin Fibrin IgM,IgG
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1-4. Fibrinogen  Fibrin

Fibrinogen 80 % 20 %
340 kDa [10] Fibrinogen 45 nm E
coiled-coil segment 2 D [11] 3
Aa BB vy 3 S-S
AA-BB3-y 2 S-S AA-BB-y
3 mg/ml [5, 12-16] 3 Aa 610 BB 46l
A4 410 [5, 14]
A Argl6/Glyl7 B3 Argl4/Glyl5
Fibrinogen: AO-B3-y » (-B-y) [5] (o { N
EAa.B N Ep EaEg Fibrin D
Da, Db [17-21] Fibrin
[5] Fibrinopeptide A

FPA , FibrinopeptideB FPB

10
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J Thromb Haemost, 2005. 3(8): p. 1894-904.
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2. Enhanced Permeability and Retention  EPR

25] 4

4. EPR

3.
3-1. Immunoglobulin G 1gG
150 kDa 5

[26] 1gG Fe

Fc IgG

[27]

12



3-2. Immunoglobulin M IgM

3-3. F(ab)’;
IgG Pepsin

100 kDa

—G5—

900 kDa

6. IgM

F(ab)’»

13

IgM

8

F(ab)™

[27]

7 F(ab)’,

IgG

2



IgG

IgG

IgG

3-4. F(ab)’

F(ab)™

[13, 28] Fe

Pepsin F(ab)”2
Pepsin cleavage site
7. Pepsin F(ab)’,
pH3.7 Pepsin 100 kDa  F(ab)’,
F(ab)’ [29] 8 F(b)y 1
50 kDa 1 F(ab)’,
F(ab)’2 F(ab)”
8. F(ab) F(ab)’
F(ab)’, 1 F(ab)’

14



15

I¢G 2 150 kDa
IeM 10 900 kDa
F(ab)?2 2 100 kDa
F(ab) 1 50 kDa
4,
Fibrin Fibrin
IgM  IgG F(ab)’;  F(ab)’
Fibrin
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1. Fibrin

1-1. Fibrin IgM mouse IgM clone102-10

Fibrinogen SIGMA Thrombin SIGMA Fibrin

Difco BALB/c mouse
2 3 Fibrin
Fibrin  PBS
3
[30]

mouse P3U1 4:1 50(w/v)  polyethilene glycol

6000 (Wako ) RPMI 1640 invitrogen 2

RPMI 1640 (+10(v/v) % Fetal Bovine Serum  FBS, SIGMA

Antibiotic-Antimycotic ~ Anti-Anti, GIBCO + hypoxyanthine-aminopterin-thymidine
HAT, SIGMA ) flat-bottomed 96-well tissue culture palates
(Costar Corning ) 37 5%CO0,
ELISA Fibrin
ELISA mouse
IgM clone 102-10 IsoStrip Mouse Monoclonal Antibody Isotyping Kit Santa Cruz
Biotechnology

17



1-2. Fibrin 1gG 19G clone102-10
RT-PCR mouse IgM clonel02-10 (Vh)cDNA  kappa
(Vk)cDNA
RT-PCR
Vh
forward 5’~-CGACTGGAGCACGAGGACACTGA-3’
reverse 5’-GTTGTTCTGGTAGTTCCAGGTG-3’
Vk
forward 5’~-CGACTGGAGCACGAGGACACTGA-3’
reverse 5’-CCGCTTAATTAACTAACACTCATTCCTGTTGAAGCTCT-3’
Vh Vk cDNA IgG,
CHO cell RIKEN Bioresourse center
flat-bottomed 96-well tissue culture palates 100 jaL/well

IgG clone 102-10

1-3. mouse IgM clonel02-10 1gG clone 102-10
mouse IgM clone 102-10 HAT/ASF104N IgG clone 102-10

ASF104N Blasticidine invivogen ,ftPuromycine SIGMA ,+Anti-Anti

150mm Dish (Corning ) 2.0x10"cells Bello Cell 9
37 5%CO, Bello Cell 1
1 500 mL

18



Medium
bottle

BioNOCIl Technorogy
INSIDEN

matrix

MBS L 70D

9. Bello Cell
Bello Cell matrix
Bello Cell Bello Cell

1-4, Fibrin IgM IgG
Bello Cell medium

, SDS-PAGE, ELISA

medium

1-5. medium
Bello Cell medium bottle 500 mL medium 50ml
centrifuge tube Corning 10 1200rpm, 4min, 4
amicon8200 Millipore ultrafiltration membranes Millipore
10 mL
1-6.

medium samplel0 mL  Econo Column BIO-RAD
GE Heathcare apply Sephacryl S-500 sample

0.25 mL/min Fraction collector BIORAD

fraction =~ NanoDrop
19

Sephacryl S-500
Peristapump ATTO

1ml/fraction



PBS(-) 2 pL blank

fraction sample 2 L

1-8. ELISA
96well plate(C8 Maxi Breakapart, nunc 1 pgFibrinogen  PBS invitrogen
100 paL/well 4 24
4(w/v) % DS /PBS 200 pal/well 4
48 ELISA
fraction sample 100 piL/well 37 30 incubate
Tris buffered saline/Tween20 TBS-T 200 jAL/well 3 2
IgG Peroxidase-conjugated rabbit Anti-human IgG Jackson
IgM Peroxidase-conjugated Donkey Anti-mouse IgM  Jackson
PBS(-) 500 100 pL/well 37 30  incubate
2 TBS-T (TBS, 0.1(w/v) %Tween-20)200 paL/well 3
1-step slow TMB Thermo Scientific 100 pL/well 5 2
Wako 100 paL/well SPECTRAMAX190
1-9. SDS-PAGE
ATTO Super Sep Ace 5-20(w/v) % 17well Wako
buffer 25 mM Tris, 192 mM , 0.1(w/v) %SDS, Wako
sample 10 UL sample buffer 125 mM Tris-HCI1 pH6.8, 2.3(w/v) %SDS,
10 (Ww/v)% , 10 L/ml , Wako 2.5 pL
40 mA 80 10(v/v) % , 40(v/v) %
, Wako 20 Quick CBB Wako 20 50(v/v) %

20



1-10.

6 PVDF Immobilon-P Transfer Membrane, Millipore transfer buffer 50 mM
Tris, 192 mM ,350 UM SDS, 20(v/v) % 2
transfer buffer 30 3 PVDF 3
Trans-blot SD SEMI-DRY Transfer Cell, BIORAD 12 V 100 Blocking
buffer(4(w/v) % (Difco ), 0.02(w/v) %Tween-20/PBS) 4 24
Blocking buffer 20,000 Peroxidase-conjugated Donkey Anti-mouse IgM
PVDF ASONE 3 0.1(w/v) %Tween
PBS 20 3 ECL Western Blotting Detection Rgagents (GE Healthcare )

High performance chemiluminescence film (GE Healthcare )

1-11.
ELISA 10 ELISA

Fibrin IgM ELISA
Fib-C SIGMA Fibrinogen A Fibrin
GPRVVERHQSAC
Fib-N SIGMA Fibrinogen At FPA
CSGEGDFLAEGGGVR
FPA MBL FPA

MFSMRIVCLVLSVVGTAWTADSGEGDFLAEGGGVR

keyhole-limpet hemocyanin KLH, SIGMA Fib-C  Fib-N

21



Fib-N Fib-C

\ Fibrinogen Aa /

FPA | Thrombin Fibrin
10.
Fibrinogen A Thrombin FPA
Fibrin
Fib-N: FibrinogenAcx FPA 15
Fib-C: FibrinogenAcx Fibrin 12
2. Fibrin IgG  F(ab)’;
2-1. Pepsin
1 mg/mL Fibrin IgG ~ BIOMATRIX 2,000 AL Pepsin 3400
Units/mg, Wako (Millipore ) 425 Units/mL 2,000 L
D.W. GIBCO 4,000 L 05 M buffer pH2.7 Wako 2,000 L 15 ml
centrifuge tube (Corning ) 37 1 incubate 1.5 M Tris buffer
pH10.0 1,000 pL
2-2. Fibrin F(ab)’,
Fibrin F(ab)’, 1,100 L Vivaspin 500, sartorius stedim
10 12,900 rpm, 10min, 4 PBS(-) 500 pL
8 total 3 mL sample
2-3.
Fibrin F(ab)’ sample 3 mL  Sephacryl S-300  apply Sephacryl S-300
0.25 mL/min Fraction collector BIORAD ImL/fraction

22



SDS-PAGE Fibrin F(ab)’ fraction

2-4. Protein L F(ab)’;
Protein L K
Peptostreptococcus magnus Fc K
protein L Agarose Thermo Scientific Econo Column 5 mL PERISTA PUMP
PBS(-) 0.5 mL/min 120 protein L Agarose
Fibrin F(ab)’ fraction 50 mL centrifuge tube Peristapump
protein L 50 mL centrifuge tube 0.5 mL/min 12
0.1 M buffer pH3.0  protein L Agarose 20
Protein L Agarose 1.5 M Tris
buffer pH10.0 7
2-5.
1
10 2
IgM  Img/ml IgG  5/6 mg/mL F(ab)’, F(ab)’ 5/9 mg/mL
Fibrin plate ELISA
2.
10
IeG 2 150 kDa 750 kDa
IeM 10 900 kDa 900 kDa
F(ab)2 2 100 kDa 500 kDa
F(ab)' 1 50 kDa 500 kDa

23



3. Invivo

3-1.

8 FVB/N DMBA 250 pig/mLin
aceton, SIGMA DMBA 1 PMA 25 pg/mL in acetone,
SIGMA 32

@) (W) V)
V=(L><W?32)/2
70 mm3
3-2. Alexa
Fibrin IgM collagen Alexa Flour 555 Protein Labeling Kit invitrogen
Fibrin IgG  Alexa Flour 647 Protein Labeling Kit invitrogen Component
B IM 1 mL Vortex
500 L 50 L 1M Reactive dye  vial
1M 1
Component C purification resin
buffer
3 cm resin column bed buffer Column bed
reactive dye  vial column bed apply
10 component D  elution buffer 2
1 Alexa tube 4

24



3-3.

Alexa488 Fibrin IgM 600 g  Alexa647 Fibrin IgG 100
Mg
AlR
Alexa 555 Fibrin IgM  Alexa647 Fibrin IgG 5
1 Alexa555 Fibrin IgM  Alexa647
Fibrin IgG
3-4.
Alexa in vivo OV110
1 3

25
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1. Fibrin hybridoma

Fibrin monoclonal Fibrin
ELISA
mouse IgM clone 102-10 mouse IgM clone
102-10 IgG clone 102-10 mouse IgM clone
102-10 IgG clone 102-10 Fibrin Fibrin
11 Fibrinogen

?2 mouse IgM clone 102-10 (8]7) t ME IgG clone 102-10

1.4 0.6
1.2 0.5
1 0.4
0.8 ’

03
0.6 0.2
0.4 :
0.2 0.1
0 0 o

QY & ® X
§E8E7
F TS
11. Fibrin IgM Fibrin 19G
mouse IgM clone 102-10 IgG clone 102-10 ELISA
Fibrin plate  Fibrinogen plate BSA plate

Hu Human

Ms Mouse

Fib  Fibrin

Fng Fibrinogen

BSA Bovine Serum Albumin

27



2. mouse IgM clone 102-10

mouse IgM clone 102-10

12

Bello cell Bello cell

70
60 i
50
=)
E 40 I
0 fﬂ

R |

NI B

I

2 12

I Medium change 500ml

I Fliidboost:5.0 X 106 cells

22 32 42 52 62

12. Fibrin IgM

Bello Cell 10

Fibrin IgM standard curve

3. Fibrin IgM

In vitro in vivo
102-10 Fibrin IgM
clone 102-10

13a

hybridoma  boost

Fibrin IgM mouse IgM clone
Bello Cell mouse IgM
Fibrin IgM fraction

13b fraction 24 34
28



fraction 14a

14b fraction 25 30 2.73 mg/mL
Fibrin IgM 700 L Fibrin IgM Fibrin
15a Western blotting Fibrin IgM
15b

1.2

0.8 f
0.6 I
/

A
gg ._._.N“f | \’\\ —

(mg/ml)

0 10 20 30 40 50 60 70
fraction No.
a.
0.2
0.15 {r‘\‘
8 0.1
<
Q 1 \&
O 0.05
0 _—w T x A T T 1
e Y
10 20 30 40 50 60 70
-0.05 n
fraction No.
b.
13. fraction
Bello cell 500 mL ultrafiltration membrane Amicon8200
10ml 10 mL Sephacryl S-500 fraction  Fraction
collector 1 mL/fraction

a.  Fraction Nano Drop

b. fraction  ELISA

29



.08
= 07 A
g0 48
o 0.6
= \
= 0.5 ‘
0.4
0.3 /
0.2
0.1 l
0 M T
0 20 40 60 80 100
fraction No.
a
0.25
0.2
0.15
o
5.
8 0.1 R
0.05 ¢l ’
0 T T T T w—\
20.05 0 10 20 30 40 50 60 70
fraction No.
b
14. fraction
fraction 24 34 Sephacryl S-300 fraction
Fraction collector 1 mL/fraction

Fraction  Nano Drop

fraction  ELISA

30



FibrinIgG positive
control

Fibrin IgM
0.25
0.2 A
<
a)
0.05 —# \—
0
a
15. Fibrin IgM
a. Fib-C Fib-N Fibrinogen
11 ELISA
Fib-C Fibrinogen =~ Thrombin Fibrin
Fib-N Fibrinogen = Thrombin Fibrin
Fibrinogen Native Fibrinogen
Fibrin Fibrinogen = Thrombin
FPA FPA
KLH keyhole-limpet hemocyanin ~ Fib-C ~ Fib-N

Fibrin IgG
Fibrin IgM
b. Fibrin IgM

31

<7 900kDa
== FibrinIgG positive
control
- Fibrin IgM
b
Fibrin FPA KLH
Fibrin IgM
12
15
assay



4. Fibrin 1gG

F(ab)’;
1gG
F(ab)’, Fibrin chimera IgG ~ Pepsin Fibrin F(ab)’,
16 fraction 29 37
sample  SDS-PAGE 17a F(ab)’,
100 kDa 50 kDa Protein
L 17b
Fibrin F(ab)’, 4 2 SDS-PAGE
100 kDa 50 kDa Fibrin
F(ab)’, Fibrin F(ab)’ 17¢c
0.25
€ 02
2
0.15 V”‘
0.1
0.05 Y
O T T T T T 1
0 10 20 30 40 50 60 70 80
fraction No.
16.  Fibrin F(ab)’, fraction
Fibrin chimera IgG2 mL. ~ Pepsin 37 1 Pepsin sample  Sephacryl
S-300 fraction  ImL/tube

fraction collector

32



50 kDa
a b
17 Fibrin F(ab)’,
a. Pepsin sample  Sephacryl S-300 fraction 29 37
Fibrin F(ab)’, sample =~ SDS-PAGE

b. Sephacryl S-300 Fibrin F(ab)’, sample

Protein L SDS-PAGE
c. Protein L 4 2 sample  SDS-PAGE

33



OD450

IgM 90 %
F(ab)’ IeG 80 % ( 18)

0.35 -

0.3 -
0.25 -

02 - —®—  Fibrin IgM positive

- Fibrin IgM
0.15 -
—#—  Fibrin IgG positive

0.1 - — Fibrin F(ab)'

0.05 -
0 T T T T 1
o
nM> Number of variable
region
18.
Fibrin plate ELISA
2
Fibrin IgM
Fibrin IgM
Fibrin IgG
Fibrin F(ab)’
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6. Fibrin

Alexa Fibrin IgG
Alexa collagen 7
Fibrin 7 Fibrin
collagen 7 19
Fibrin Collagen Fibrin Collagen
” - | .
Day7 3 {
19. Fibrin
Alexa647 Fibrin IgG 100 L Alexa 555 collagen
100 L 1 3 7
7. Fibrin IgG  IgM
Alexa 488 Fibrin IgM Alexa 647

Fibrin IgG real time in vivo

Alexa647



Fibrin IgM Fibrin IgG 20a
Fibrin IgG Fibrin IgM

20b

-

600
500
400
00N
aan
100

20. Fibrin 1gG Fibrin IgM

a. Alexa 488 Fibrin IgM 600 jg Alexa 647 Fibrin IgG
100ag real time in vivo
5
b. 1 Alexa488 Fibrin IgM  Alexa 647 Fibrin
IgG

Fib IgM Fibrin IgM
Fib IgG Fibrin IgG

Merge Fibrin IgM Fibrin IgG
36



8. Fibrin 1gG Fibrin IgM

Alexa Fibrin IgM
Fibrin IgG in vivo OV110
Fibrinogen IgG 1
3 Fibrin IgM,IgG 1
3 Fibrin IgM Fibrin IgG 7
21
Dayl Day3 Day7

Qo
[
Qo
[

E)%

21. Fibrin IgG Fibrin IgM

Alexa647 Fibrin IgM600 g  Alexa647 Fibrin IgG 100 pig
in vivo OV110 | 3 7
Fibrinogen IgG 100 pg

Fib IgM Fibrin IgM
Fib IgG Fibrin IgG
Fng IgG Fibrinogen IgG
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1. Fibrin

IgG
Fibrin in vivo
hybridoma hybridoma
ELISA
Fibrin IgM  1gG Fibrin 11
Fibrin
22 hybridoma
hybridoma mouse IgM clone 102-10 12 IgG clone 102-10
data not shown IgM IgG 13 14
Fibrin IgM Fibrin IgG Fibrin Fibrinogen
Fibrin Fibrin IgM Fibrin IgG
Thrombin Fibrin
23 Fibrin IgG Fibrin F(ab)’, (
15,16a) Protein L F(ab)’, 100 kDa
16b 4 2 50 kDa 12
F(ab)’,  F(ab)’ 7
GSSG
Fibrin IgM  F(ab)’
Fibrin IgM F(ab) IgG 80%

in vivo F(ab)’, IgG

39



80% Pepsin

L
Fibrin
36 GPRVVERHQSQCKDSDWPFCS s7
T T E
36 GPRVVERHQSACKDSDWPFCS 57
Fibrin

GPRVVERHQSACKDSDWPFCS

22. Fibrin

Mus musculus fibrinogen alpha chain (Fga), transcript variant 1, mRNA

NM_001111048.1

Homo sapiens fibrinogen alpha chain (FGA), transcript variant alpha, mRNA

NM_021871

Fibrinogen Aa Fibrin a

Fibrin

Fibrin
23.  Fibrin

Fibrin Fibrinogen Fibrin Fibrincx

40



2. Fibrin IgM  1gG  invivo imaging

Fibrin

Fibrin
Fibrin  collagen
Fibrin 19
Fibrin
Fibrin
IeG IgM
20 EPR
IgG IgM
21
EPR [25]
IgM
[31] 3 IgM
in vivo Fibrin F(ab)’,
IgM  IgG

41

Fibrin

IgG

[25]

20

Fibrin IgM  IgG

Fibrin F(ab)’

IgG

IgM

IgM



F(ab)’,

Fc

F(aby’
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Fibrin
Fibrin
Fibrin IgM Fibrin IgG
Fibrin DDS
2.
invitro  invivo
in vivo F(ab)’,  F(ab)’
IgG
in vivo
in vivo In vivo
DDS
Fibrin

44
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