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BPB bromophenol blue

BSA bovine serum albumin

DABCO 1,4-di-azobicyclo-(2,2,2)-octane
DAMP 3-(2,4-denitroanilino)-3' -amino-N-methyl dipropylamine
DMEM Dulbecco’ s-modified Eagle’s medium
DPBS Dulbecco’ s-modified phosphate-buffered saline
DTT dithiothreitol

ELISA enzyme-linked immunosol vent assay
ER endoplasmic reticulum

FACS fluorescence activated cell sorter

FITC fluorescein isothiocyanate

HA hemagglutinin

HEK human embryonic kidney

HRP horseradish peroxydase

IFN interferon

IRF interferon-regulatory factor

LPS lipopolysaccharide

LRR leucine-rich repeat

MACS magnetic cell sorting and separation of biomolecules
M.F.l mean fluorescence intensity

MVB multivesicular body

PAMPs pathogen-associated molecular patterns
PBMC peripheral blood mononuclear cells
PMSF phenylmethylsulfonyl fluoride

poly (I:C) polyriboinosinic polyribocytidylic acid
PRR pattern-recognition receptor

PVDF polyvinylidene fluoride

TICAM TIR-containing adaptor molecule

TIR Toll-IL-1 receptor homology

TIRAP TIR domain-containing adapter protein
TGN trans-Golgi network

TLR Toll-like receptor

WGA wheat germ agglutinin
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Toll-likereceptor 3 (TLR3)

TLR TLR1,2,6
PAMPs TLR TLR7,8,9
PAMPs TLR
2 RNA TLRS
TLRS TLRS TLRS
1-1
1-1-1

HEK (human embryonic kidney) 293
10% FCS, 100 mU/ml Penicillin G, 100 pg/ml streptomycin

Dulbecco’'s modified Eagle’'s medium (DMEM : Invitrogen, Carlsbad, CA) 37°C,
5% CO, 0.05% EDTA-PBS 1
1:3 1:4
PBMC (peripheral blood mononuclear cells)  Ficoll
buffy coat 40 ml (400 ml )
180 mi 2% 20 mi (
0.2%) 45 1,500 r.p.m 5 1
RPMI-10% FCS Ficoll solution (Amersham
Bioscience, Buckinghamshire, U.K.) 11 1,500 r.p.m 30
PBMC
Ficoll PBMC MACS system
(Miltenyi Biotech, Bergisch Gladbach, Germany) PBMC MACS
1 900 I MACS anti-CD14 Micro beads
(Miltenyi Biotech) 100 pl 10°C 15
3 m MACS LC column (Miltenyi
Biotech) 9 m MACS
5m MACS
3 3 m MACS LC



column CD14

(monocyte-derived dendritic cells) 10% FCS,
100 mU/ml Penicillin G, 100 mg/ml streptomycin RPMI 1640 medium
(Invitrogen)  8X10°/ml 500 |U/ml human rGM-CSF (Peprotech
EC Ltd, London, U.K.) and 100 IU/ml human rIL-4 (Peprotech) 6
3
transfection opti-MEM (Invitrogen)
1-1-2
19G TLR3 (TLR3.7)[12]
TLR2 (TLR2.45,TLR2.524)[43] CD46
[44]
Rabba (519) Santa Cruz Biotechnology (Santa Cruz, CA)
Rab7 (H-50a)
grtubulin
Lamp-2 Affinity Bioreagents (Golden, CO)
Syntaxin 7 Synaptic Systems (Gottingen, Germany)
Calnexin Stressgen (Victoria, Canada)
MitoTracker (R) Red CMXRos Molecular Probes (Eugene, OR)

wheat germ agglutinin, Texas Red(R)-X conjugate (WGA-TR)
anti-dinitrophenyl-KLH,fluorescence conjugate

Alexa 2

FITC 2 American Qualex (San Clemente, CA)

DAMP Oxford Biomedical Research, Inc. (Oxford,
MI)

Lipofectamine 2000 reagent Invitrogen

IgG1k (MOPC21, ascites)Sigma (St. Louis, MO)
LPS (E. coli 0111 B4)
Geneticin
Chloroquine
Poly (1:C) Amersham Bioscience
Bafilomycin Al
BlockAce

1-1-3 cDNA
TLR2 TLR3 Xho I/Not | site



pEF-BOS[45] CD14 (PME18S)

MD-2 (PEF-BOS,C
His'FLAG) IFN-b
p-125 luc
pSV-neo
phRL-TK Promega (Madison, WI)
1-1-4
FACS 0.1% BSA —DPBS
2.3% DABCO —50% glycerol — DPBS
MACS 0.5% BSA —2 mM EDTA —DPBS



1-2

1-2-1 TLR3 HEK293
HEK?293 TLR3 TLR2 stable clone
24-well plate 90% 1 well PEF-BOS-hTLR3
pPEF-BOS-hTLR2 1.0 ug pSV-neo 0.1 pg Lipofectamine 2000 3 pl
24 well plate Geneticin
600 pg/ml 34
TLR2 TLR3
(1-2-2 )

1-2-2
FACS HEK?293 5-10 yg/ml TLR3.7/TLR2.45
50 ul/sample 4°C, 30 FACS

3

40 FITC 1gG 25-30 pl/sample  4°C, 30
FACS 3 FACSCadliver (BD Bioscience, San

Jose, CA)
permabilizing solution (BD Bioscience) 500 pl/sample 10

Goat serum (Cedarlane, Hornby, Ontario, Canada) 10%

1-2-3 HEK293
HEK?293 5X10%/well 24-well plate 12-24
BIOCOAT (poly-L-Lysine Coverslips 12 mm round) (BD Bioscience)
PBS 2 3% formalin-PBS 30
0.5% saponin-1% BSA-PBS 30
PBS 4 1%BSA-PBS 10
1 TLR3.7 (10-20 pg/ml) 1gG
1%BSA-PBS 1 1%BSA-PBS 4
2 FITC 1gG (100 ) Alexa
1gG (5upg/ml)  10% Block Ace-PBS 30
2 2 1%BSA-PBS 4
IgG Alexa
1gG (5 pg/ml) PBS 4

( : BX50WI)
Fluoview
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1-2-4

1-1-1 2X10%/sample DPBS 2
Cytospin6 (Thermo Shandon, Cheshire, U.K.) 500 r.p.m5
3% formalin-PBS 30
1-2-1
1-2-5
6-well plate  1x10° cells/well HEK 293 IFN-b
(p-125 luc, 0.5 pg) (phRL-TK, 0.0125ng) TLR
Lipofectamine 2000 10 pl Poly
(I:C) pPEF-BOS-TLR3 (0.5 ug) LPS pEF-BOS-TLR4 (0.5 ug)
TLR4 pPME18S-CD14 (0.5 pg)
pEF-BOS-MD-2 (0.5 pg) pEF-BOS DNA 4 g
24 6-well plate 1 well 24-well plate 5 well
poly (I:C) (2 pg/ml) LPS (100 ng/ml) 6 Chloroquine
Bafilomycin Al 15 2 24-well plate
24-well plate  2x10° cells/well
HEK 293 IFN-b (0.1 pg)
(phRL-TK, 0.0125ng) pEF-BOS-TLR3(0.5pg) Lipofectamine 2000 2 pl
24 poly (1:C) (2 pg/ml) 6
1 20 pg/mi
TLR3 293 IFN-b
100 pl/sample Passive Lysis Buffer (Promega : Dual-
Luciferase Reporter Assay System) 10w
Dual-Luciferase Reporter
Assay System (ALOCA : BLR-201)
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1-3-1 TLR3
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TLR3 1-2-1 TLR3
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TLR2 [46, 47]
TLR3 (Figure 1-1)
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(Figure 1-3) ( )
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1-2
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( TLR3
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TLRS TLR3
TLRS TLR3
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TLR3 HEK 293 2 RNA
poly (1:C) IFN-b
2 (Chloroquing[49] Bafilomycin
A1[50]) poly (I:C) TLRS
(Figure 1-5 (a),(b)) LPS TLR4
HEK?293
TLR3
TLR3 TLR3
TLR3 TLR3
IFN-b
TLR3 (Figure 1-6)
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HEK?293

Cell surface

Intracellular

Figure 1-2 HEK?293 TLR3

HEK?293 (A,0) 293-TLR3 (B,D) TLR3
(C,D) TLR3 (TLR3.7, 10-20 pg/ml)
488/594 ( 5 pg/ml) D
10 pm
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TLR3 organelle
staining staining
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WGA
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1-4
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TLR3
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2 RNA (Figure IV)

TLR3 2 RNA
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Virus replication Virus-derived
dsRNA
% NN w
|
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RO — Activation of
- IFN- promoter
Figure IV TLR3
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TLR3

TLR3 TLR
TLR3
2-1
2-1-1
B Ba/F3
10% FCS, 5 ng/ml mouse IL-3, 100 uM 2-ME, 100

mU/ml Penicillin G, 100 pg/ml streptomycin RPMI 1640 medium 37°C,
5% CO, HEK 293 1-1-1
2-1-2

FLAG (M2) Sigma

HA

Pfu Turbo DNA polymerase Stratagene (La Jolla, CA)

Pyrobest DNA polymerase

DNA

Big Dye Terminator kit sequencing Ready Reaction
Applied Biosystems (Foster City, CA)

TLR3 Imgenex (San Diego, CA)
(IMG-315 )
HRP 2 Biosource (Lewisville, TX)
2-1-3 cDNA

21



1-1-3 TLR2 TLR3cDNA cDNA

pCR-Blunt vector Invitrogen pCMV -
FLAG Sigma pBluescript (-) Stratagene
2-1-4
50 mM Tris-HCI (pH 7.5) - 150 mM NaCl - 1% NP-40 - 10
mM EDTA - 25 mM iodoacetamide - 2 mM PMSF
50 mM Tris-HCI (pH 8.3) - 0.1% SDS-38 mM glycine
5X 312.5 mM Tris-HCI (pH6.8) - 50% glycerol-10% SDS - 5
mg BPB
Anode 1 0.3 M Tris-HCI - 20% methanol (pH 10.4)
Anode 2 25 mM Tris-HCI - 20% methanol (pH 10.4)
Cathode 25 mM Tris-HCI - 40 mM glycine - 20% methanol (pH
9.4)
( ) 20 mM Tris-HCI - 0.5 M NaCl - 0.1% Tween 20 (pH 7.4)
10% ( ) -

22



2-2

2-2-1 TLR3 cDNA
(Molecular Cloning: A Laboratory Manual) PCR
DNA Pfu Turbo DNA polymerase Pyrobest DNA
polymerase primer 0.5uM DNA 10ng PCR
PCR pCR-Blunt vector Big Dye

Terminator kit sequencing Ready Reaction
ABI PRISM 310/3100 Genetic Analyzer (Applied Biosystems)

TLR3 cDNA PCR primer 6 (Trl :
D799-904 aa, Trll : D830-904 aa, Trlll : D874-904 aa, TrlV : D781-904 aa, DTIR : D755-904
aa, DCYT : D730-904 aa) TLR3-5'-1828

primer TLR3 3 PCR
Cla I/Not |

3 TLR3 Cla | 5
TLR3-5'-1828 5’ - AGATCCCCGTTGAGGTCTTC- 3
Trl-3 5’ - GCGGCCGECCTAAAAAACACCCCCCTCAAAG 3
Trll-3 5’ - GCGGECCGCCTATCTTTTGCATAATGEGTC- 3
Trll-3 5’ - GCGGECCGCCTAAGATTTAAACATTCCTCTTCGC- 3
Triv-3 5’ - GCGECCGCCTATTCCTTTTCCATTGAAGAG 3’
DTIR-3 5’ - GCGGCCACCTATTCAAACTGITCTGICTG 3

94°C 1 min denature
94°C 30 sec —55°C 30 sec — 72°C 1 min (30 cycle)
72°C7min-4C

DTIR TLR3 (1-29 aa)
HA PCR primer
TLR3 cDNA HA-TLR3-5 TLR3-3-574 TLR3
HA
TLR3 signal peptide-HA-5 TLR3-3'-574 HA TLR3
TLR3 -HA-
TLR3 Xho I/Bgl Il TLR3cDNA Bgl I11/Not |
HA-TLR3
HA-TLRS3-5'5’ - CTCGAGCCACCATGTACCCATACGATGT TCCAGATTACGCTAA

GTGCACTGITAGCC- 3’
TLR3 signal peptide-HA-5
5’ - CTCGAGCCACCATGTCTGCACTTCTGATCCTAGCTCTTGI T

23



GGAGCTGCAGITGCTTACCCATACGATGITCC 3
TLR3-3'-574 5 - CCATTATGAGACAGATCTAATG 3’
94°C 1 min denature
94°C 30 sec —55°C 30 sec — 72°C 1 min (30 cycle)
72°C7min—-4C

1 2 Site-
directed mutagenesis 35-40
primer 1 2 ( )  pEF-BOS-
TLR3DTIR 2 primer PCR Dpnl 37°C
1 DNA

95°C 1 min denature
95°C 30 sec —53°C 1 min—68°C 17 min (16 cycle)-4°C

TLR3 TLR2
pBluescript TLR2 TLR3 cDNA
PCR primer TLR2 &
TLR 3 PCR Dpnl 37°C1
DNA
2 (vol.1: TLR2 1-583 aa/ TLR3 697-904 aa, vol.2 : TLR2 1-639 aa/ TLR3
756-904 aa) pPEF-BOS-hTLR3-
CFLAG Xho I/Bam HI 2 Xho 1/Bam HI
FLAG

TLR2-3 chimeral 5’ - CGACACCGAGAGGCGGAC- 3’
TLR3-5 chimeral 5 - AAAGACAGTGCCCCCTTTG 3’
TLR2-3' chimera2 5 - GATGITCCTGCTGGGAGCTT- 3’
TLR3-5 chimera2 5’ - GAATATGCAGCATATATAATTC- 3’
95°C 1 min denature

95°C 30 sec —53°C 1 min—68°C 14 min (14 cycle)-4°C

Xho I/Not | site pEF-BOS
TLR3 FLAG
pCMV-FLAG TLR3
2-2-2 TLR3
HEK 293 TLR3 stable clone 1-2-1
TLR3 3x10°
50 pl/sample 4C 20

24



4C20 Laemmli [55] ( 50
mM DTT) 7.5% SDS-PAGE PVDF
PVDF 1 Anode
2 Cathode 10
( ) 1)Anode 1
3MM 2 2)Anode 2 1 3)PVDF 4)
5)Cathode 3 90 mA 90
1 PVDF
TLR3 (Imgenex 2ug/ml) 4°C 16
10 3 10,000
HRP 2 1 10 3
ECL (Amersham Bioscience)
Ba/lF3 TLR3cDNA stable clone 2X10°
800 pl DNA 20ug pSV-neo 2.0 ug
(350 V 950 pF) 5 96
well plate 24 Geneticin 750 pg/ml
2-3

2-2-3
TLR3 1-2-2
TLR2
(TLR2.45: 5 pg/ml)
M.F.l

2-2-4
6-well plate 90% HEK?293 1 well pEF-BOS-HA-
TLR3DTIR 2 ug pFLAG-CMV 2 g Lipofectamine 2000 10 pl
24 5X 10*/well 24-well plate 12-24
BIOCOAT (poly-L-Lysine Coverslips 12 mm round)
1-2-3 FLAG HA
2
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2-3

2-3-1 TLR3

TLR3 5 DCYT (Figure 2-
1(a)) HEK293 TLR3

(Figure 2-2 (a)) TLR3 TLRS
TIR
(Tr1-TrlV) HEK?293
( ) TIR
DTIR

(Figure 2-2 (a)) HEK?293

(Figure 2-1(b))

Ba/F3 HEK 293
(Figure 2-2 (b))
DCYT DTIR
(Figure 2-3) DTIR TLR3
TLR3DTIR HA (HA-TLR3DTIR)
FLAG TLR3 (FLAG-TLRS3) HEK?293
TLR3 DTIR
(Figure 2-3) TLRS3 TIR
TIR 31
DCYT 26
2-3-2 TLR2-TLR3
TLR3 TIR
TLR2 TLR3 (Figure 2-4(a))
2 TLR2 TIR
TLR3 vol.1 TLR3
vol.2 TLR2
FLAG
(Figure 2-4(b))
(Figure 2-5) FLAG
TLR3
(
2-3-3 TLR3
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TLR3 TIR

DTIR
2 10 1
1 C 5
1 (Figure 2-6) 12 HEK 293 Ba/F3
2-2-3
HEK?293 Mutant 6 (RV/AA )
(Figure 2-7) Ba/F3 Mutant 8 (KE/AA
)  Mutant 9 (ID/AA ) (Figure 2-8)
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—
ey TIR (1-755 a.a)
g

F CYT (1-729 a.a)

(b)
Mr
(Khay 1 2 3 4
1. Full length (125 K)
200
- 2. TIR (113 K)
1o 3. CYT (105 K)
116 | “ae k12 4.Normal HEK293
; IB : anti-hTLR3 mAb
60 |-
CYT : Cytoplasmic tail
Figure 2-1 TLR3
(a)
(b) HEK?293 TLR3 (Imgenex

pg/ml)
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CYT TIR FLAG-TLR3

(cell surface) (intracellular) HA-TLR3 TIR

(intracellular)

Figure 2-3 2)
HEK?293 TLR3
(TLR3.7, 10-20 pg/ml) ( ) HEK293 FLAG
TLR3 HA TLR TIR FLAG
( 5 pg/ml ) HA ( 10 pg/ml )
Bar 10 um
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LR

TLR3

TLR2/3

chimera vol.1

TLR2/3
chimera vol

R domain Cytoplasmic tail
| . TLR3:1-904aa
TLR2 : 1-583 a.a
|
‘ ‘ TLR3 : 697-904 a.a

4 TLR2 : 1-639 a.a
2 ‘ TLR3 : 756-904 a.a

1N

TLR2 PP 1iR2: 178404
(b)
Mr
KDa
( 200)* 1 2 3 4 5 1. TLR3 (125 K)
2. TLR2/3
chimera vol.2 (85 K)
116 h—— =11 3. TLR2/3
4 chimera vol.1 (85 K)
e W <D 4.TLR2 (90K)
5. HEK293
60 [
IB : anti-FLAG mAb
Fugure 2-4 TLR
(a) 2 TLR(TLR2/3 chimera vol.1 TLR2/3 chimera vol.2)
(b) FLAG TLR2 TLR3 2 HEK293
FLAG (Sigma

2.5 pg/ml)
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(a)

(b)

Cell surface

Intracellular

Cell surface

Intracellular

Fugure 2-5
(a) HEK293

(b) Ba/F3

TLR

TLR2/3 TLR2/3

. ) TLR2
chimera vol.1 chimera vol.2
0.18| ¢ 0.74] * 7.85
‘:'16':| wow? o D1c'|':' w0 o Dm” oot g
2 8.01] * 830] <, 1239
BT St . T Tt Rt Ot o TN ChR S E A A

TLR2/3

. TLR2
chimera vol.2
. 198 * 53.09
Dw”' R A R Dm” w e ' !
59 28.66| i 26.48
Dm':' ww? o Dm” o 02w g

TLR2 2
M.F.I
TLR2 TLR2/3 chimera vol.2
M.FI
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TM : Transmembrane

TM domain CYT linker region

KDSAPFELFFMINTS ILLIFIFIVLLIH:FEGWR'I SFYWNVSVHRVLGFKEIDRQTEQFE!I <STOP> TIR
1 1

_____ m e —mm e ——mmmm— e A ————— <STOP> MUTANT 1
T : _____ e AR —m I <STOP> MUTANT 2
_____ e AMA-——————————————_____' (STOP> MUTANT 3
P - o AA-————mmm—m | <STOP> MUTANT 4
_____ o AMA-——————————_____! <STOP> MUTANT 5
P - e AA-————————————— I <STOP> MUTANT 6
_____ L AMA-—————————__! <STOP> MUTANT 7
P - e e AA-————————=— I <STOP> MUTANT 8
_____ L AMA----———-| <STOP> MUTANT 9
] - b AA-————- I <STOP> MUTANT 10
_____ o A-—-—--<STOP> Q750A
e - e 0000 <sToP>  751-904
: L

730 1756 (a.a)

Fugure 2-6  TIR
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50 mM Tris-HCI (pH 7.5) - 150 mM NaCl - 1% NP-40 - 10
mM EDTA - 25 mM iodoacetamide - 2 mM PMSF

50 mM Tris-HCI (pH 7.5) - 150 mM NaCl — 0.2% NP-40 -
10 mM EDTA - 25 mM iodoacetamide - 1 mM PMSF

2X 125 mM Tris-HCI (pH6.8) - 20% glycerol - 4% SDS - 2
mg/ml BPB 100 mM DTT
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2X 100°C, 3
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HA ( 1 pg/ml) TLR3
(Imgenex 2 pg/ml)
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