
 

 

 
 

 

 

 

 

 

 
 

 

 

 
 
 
 

 

 
 

2019  
 

 

  
  

  



1 
 

Ⅰ  

 

Damage-associated molecular patterns (DAMPs) 

1 , 2 )

3 ) IL-8

CXCL10

4)

 

37 Cathelicidin LL-37

5, 6 )

LL-37 7, 8 )

LL-37

9 ) LL-37

10 ) LL-37

LL-37

 

LL-37

11- 14 )

LL-37
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transfection reagent

Retinoic acid-inducible gene-Ⅰ  (RIG-I)

Interferon regulatory factor 3(IRF3) Signal transducer and activator of transcription 

1 (STAT1) IFN-β RNA

15)

RIG-I LL-37

16) LL-37

 

LL-37

 (RT7)  (Necrotic Cell Supernatants: NCS) 

LL-37 RT7

LL-37
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Ⅱ  

 

1   

human telomerase reverse transcriptase  (hTERT) 

RT7 17) RT7

-Gold (KGM-Gold  SingleQuots; ,  

) 5  CO2 37

 (CELLSTAR, greiner bio-one ; Duesseldolf, German) 

/ EDTA ( , ) 

 

 

2   

 Diana 18) RT7

1 106 /mL 5

 (1500 rpm, 4 , 5 ) 

RNaseⅢ  (New 

England Biolabs Japan, )  

 

3   

TLR8 single-stranded RNA (ssRNA) ssPolyU

(Invivogen, San Diego, CA, USA) TLR9 single-stranded 

DNA(ssDNA) CpG-ODN (Invivogen) TLR3 double-stranded 

RNA (dsRNA) Poly(I:C) (Invivogen) DNA  (CDS) 

double-stranded DNA (dsDNA) Poly(dA:dT) (Invivogen) 1μg/mL
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LL-37 (AnaSpec, Chantilly,  VA) LL-37 scrambled 

(GenScript, NJ, USA) Recombinant Human Beta Defensin-1 (PEPROTEC, NJ, USA)

Recombinant Human Beta Defensin -2 (PEPROTEC, NJ, USA) Lactoferrin (Sigma-

Aldrich , ) Vasoactive Intestinal Peptide  (VIP; Genscript, Piscataway, 

NJ, USA) Orexin B (ORXB; Genscript, Piscataway, NJ, USA) 1μg/mL

30

 

  

4  RNA  

RNeasy Mini Kit  (Qiagen, Valencia, CA, USA) 

 DNA  Total RNA 6well 

 (CELLSTAR, greiner bio-one; Duesseldolf, German) 

Phosphatase Inhibitor Solution (PBS)  1~2 

PBS  Cell 15,000 rpm 

 10  1% 2-

 RLT Buffer 23 

 DNA  RNA 

 15,000 rpm  30 Total RNA  RW Buffer 

RPE Buffer 500μl 

 2  RNase-free water 30μl  15,000 rpm  1 

Total RNA RNA  

(Thermo Fisher Scientific, Waltham, MA, USA)  
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5  Real-Time RT-PCR  

Total RNA 1μg Rever Tra Ace 1μL Random 

Primer (25pmol) dNTP Mixture ( 20mM) Ribonuclease Inhibitor  (10U) 

Rever Tra Ace  (TOYOBO, ) 

30  10 42  20 99  5 4  5 Master cycler gradient (Eppendorf, 

Hamburg, Germany) 1 cDNA 20μL Real-Time RT-PCR

 

Real-Time RT-PCR GAPDH

cDNA 1μL 6pmol

THUNDERBIRD SYSER qPCR Mix (TOYOBO) 20μL

95  30 58  30 72  1 40 CFX 

Connect Real-Time PCR Detection System (Bio-Rad Laboratories, Hercules, CA, 

USA)  ( ) 

1  

 

6   

BX795 (Invivogen) Bay11-7082 (Focus 

Biomolecules) Ly294002 (CST , ) AG490 (Cayman Chemical, Ann 

Arbor, MI, USA) DMSO LL-37

30 10μM Recombinant Human TNF-α  (R D 

Systems, Minneapolis, MN, USA) 10ng/mL

LL-37  
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7   

 ( , ) 

Fluorescein-labeled Poly(I:C) (Invivogen) Rhodamine-

labeled Poly(dA:dT) (Invivogen) 1μg/mL 4% 

30 0 2  TritonX-100

1% ( BSA ) in PBS

PBS  ProLong Gold Antifade Reagent with 

DAPI (Thermo Fisher Scientific  Life Technologies Japan Ltd. , ) 

 BZ9000 (KEYENCE, ) 

 

 

8  Western blotting  

10cm  (CELLSTAR) 

15mL 4  15,000 rpm

Mammalian Cell Lysis Kit (Sigma-

Aldrich) 1%  (Roche, 

Indianapolis, IN, USA) 100 ~ 300μL Lysis buffer

30 60

2 4  13,000 rpm 10

 

5 sample buffer (1M Tris-HCL pH6.8, 10% SDS, 

glycerol, 5% 2- , )  

95 5 4% 10%

Immobilon - P PVDF  (Millipore 
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corporate Headquarters, Billerica, MA, USA ) P (

, )  1 

RIG-I (D14G6) Rabbit mAb Antibody (CST ) NF-κB p65 (D14E12) XP 

Rabbit mAb Antibody (CST ) Phospho-NF-κB p65 (Ser536) (93H1) Rabbit 

mAb Antibody (CST ) 5%BSA in TBS-T 1000 4

 TBS-T (20mM Tris-HCl (pH 7.6), 0.14M NaCl, 0.05% Tween-20) 

1000 ECL Anti Rabbit IgG  

Horseradish Peroxidase-Linked Whole Antibody (GE 

, ) 1 TBS-T

ECLTM Plus Western blotting system (GE 

) , LUMINESCENT IMAGE ANALYZER (LAS-

4000 mini PR, FUJIFILM, ) 

GAPDH Antibody (Millipore corporate Headquarters, 

Billerica)   

 

9  Binding assay  

DNA-BIND® 96 Well Plate Amine Binding N-Oxysuccinimide Surface Black 

Polystyrene (Cornig, ME, USA) Poly(I:C) Poly(dA:dT) 1μg/mL

1 BSA in PBS 1

PBS-T (0.05% Tween-20) biotin-labeled 

LL-37 (Invivogen) 2μg/mL 1.5

PBS-T streptavidin-HRP 100μL 1.5

 (ABTS Liquid Substrate) 100μL

Model 680 Microplate Reader (Bio-Rad) 450nm
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Poly(I:C) Poly(dA:dT) 5μg/mL LL-37 0 2.5 5.0 7.5 10ug/mL

30 100ng/mL ethidium bromide (Life technologies, 

Carlsbad, CA, USA) 2  ( , ) 

Printgraph  (ATTO, )  
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 ( ,  ) 

4% 30

0.2  TritonX-100 1% BSA in PBS

1% BSA in PBS  1:50  

RIG-I (D14G6) Rabbit mAb Antibody (CST ) 

PBS 1% BSA in PBS 1:500

 Alexa Fluor   (

, )  1 

PBS  ProLong Gold Antifade Reagent with 

DAPI (

)  BZ9000 

(KEYENCE, )  

 

11  Fluorescence activated cell sorting (FACS) 

Fluorescein-labeled Poly(I:C) Rhodamine-labeled Poly(dA:dT) 1μg/mL

LL-37 (1μg/mL) 

Poly(I:C) Poly(dA:dT) Becton 
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Dickinson FACS Caliber™ (Becton Dickinson and company) sorting

Becton Dickinson FACS Aria  (Becton Dickinson and company) 

FACS Diva  

 

12   

Chlorpromazine (Sigma-Aldrich)

Nystatin (Sigma-Aldrich)

Dynasore (Cayman Chemical) Cytochalasin B 

(Cayman Chemical) Chloroquine (Cayman Chemical) 

RT7 4

Chlorpromazine Nystatin Dynasore Cytochalasin B DMSO

Chloroquine Fluorescein-labeled LL-37 30

20μM Fluorescein-labeled LL-37 ( , 

) 1μg/mL  

 

13  RIG-I  

Lipofectamin RNAiMAX (Life technologies) siRNA

Opti-MEM RIG-I 

Stealth siRNA (Life technologies) Lipofectamin RNAiMAX 

5 10 RT7

48 LL-37 RIG-I 

Western blotting siRNA 2 

Control Control siRNA (Stealth RNAi Negative Control, Medium GC 
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Duplex; invitrogen by life technologies, Carlsbad, CA, USA)  

 

14   

3 ± n

2 Student’s t-test

P value<0.05  
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Ⅲ  

 

1 LL-37  

RT7 RNaseⅢ

Th1 CXCL10

RNaseⅢ RT7

CXCL10 LL-37

CXCL10 LL-37

RT7 CXCL10

RNaseⅢ LL-37

RT7 LL-37 CXCL10

( 1)  

 

2 LL-37  

RT7 LL-37

LL-37 ssDNA CpG-ODN

ssRNA Poly(U) LL-37

CXCL10 ( 2-A) dsDNA

Poly(dA:dT) dsRNA Poly(I:C) LL-37

LL-37 CXCL10  

( 2-B) Poly(dA:dT) LL-37 Poly(I:C) LL-

37 CXCL10 ( 2-B)  

dsRNA

LL-37 LL-37 dsRNA
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( 3)  

 

3  LL-37  

LL-37

LL-37 Lactoferrin β-defensin

19) LL-37 LL-37 

scramble ( LL-37 ) 

 (Vasoactive intestinal peptide : VIP) B (orexin B: 

ORXB) 20) dsRNA CXCL10 LL-

37 ( 4)  

 

4 dsRNA/LL-37 CXCL10 NF-κB

 

dsRNA/LL-37

CXCL10 NF-κB

BX795 Bay11-7082 CXCL10

AKT Ly294002 CXCL10

JAK/STAT AG490 CXCL10

( 5)  

NF-κB p65

dsRNA dsRNA/LL-37 NF-κB

( 6)  

NF-κB TNF-α
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LL-37 CXCL10 TNF-α

LL-37 CXCL10 ( 7)  

 

5  LL-37  

Binding assay LL-37

Plate Plate LL-37

Plate LL-37 ( 8) LL-

37 LL-37

LL-37

( 9)  

 

6  LL-37  

RT7 LL-37

Flow cytometry

/LL-37

( 10-A) dsDNA dsRNA

( 10-A)

/LL-37

 ( 10-B)  

LL-37

Cell signaling 21) RT7
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LL-37

Flow cytometry

( 11)  

 

7  LL-37  

RIG-I RT7

Transfection reagent RIG-I

15)  

RT7 RIG-I LL-37

RIG-I siRNA RT7

RIG-I RIG-I siRNA RIG-I

( 12-A) RIG-I / LL-

37 CXCL10 RIG-I

/LL-37 CXCL10

( 12-B)  

RIG-I dsRNA/LL-37 NF-κB

RIG-I NF-κB

( 13)   

LL-37 RT7

RIG-I RIG-I

( 14)  
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Ⅳ  

 

Damage-associated molecular 

patterns (DAMPs) Toll like receptor (TLR) 

1 , 2 )

22)

RT7

CXCL10 RNaseⅢ

RT7 CXCL10

RNaseⅢ dsRNA

dsRNA CXCL10

dsRNA

 

dsRNA microRNA (miRNA) 

DNA miRNA RNA Ⅱ

ssRNA

dsRNA

primary miRNA (pri-miRNA) RNaseⅢ Drosha

RNase Dicer 20 25

precursor miRNA (pre-miRNA) 23 , 24 ) microRNA

25-28 ) RNA dsRNA
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29) dsRNA

MDA5 RIG-I IFN-β

30)

dsRNA

 

LL-37 2 37

Cathelicidin

31) LPS

32)

TLR3

LL-37 33-35)

LL-37

LL-37 scramble VIP

ORXB

LL-37

LL-37 12 K (

) bending N C α

LL-37

36-39)  
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LL-37 dsRNA

BX795 TBK1 TBK1 IRF3

IFN-β 40) dsRNA

dsRNA/LL-37 IRF3

IRF3

Ly294002 AKT

Poly(I:C) TLR3 TLR3 AKT

NF-κB IRF3 41)

dsRNA/LL-37 TLR3

TLR3

siRNA TLR3 dsRNA/LL-37

RIG-I

LL-37 TLR3

TLR3

42 ) dsRNA/LL-37

TLR3 RIG-I

RIG-I  

TNF-α T

43) TNF-α  

T 43 )

TNF-α   NF-κB 44) dsRNA/  

LL-37 CXCL10 TNF-α

45) RIG-I

46) TNF-α
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RIG-I (unpublished data) TNF-α

RIG-I dsRNA/LL-37

 

transfection reagent

RIG-I IFN-β

CXCL10 15) dsRNA/ 

LL-37 IFN-β CXCL10

RIG-I RIG-I

dsRNA

47, 48) LL-37 dsRNA

RIG-I

LL-37

49) LL-37

50 ) LL-37
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LL-37

RIG-I

dsRNA RIG-I

dsRNA   LL-37

 

51-53) DAMPs

54, 55 )

LL-37

56, 57)

LL-37

58 -60 ) 

Th1

CXCL10 61, 62)

 

NF-κB

63, 64) dsRNA/LL-37 NF-κB

CXCL10

LL-37

LL-37
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1) 

LL-37 dsRNA CXCL10

2) LL-37 NF-κB 3) LL-37

4) LL-37

RIG-I  

 LL-37 
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Ⅴ  

 

1 RT7 Th1 CXCL10

LL-37 CXCL10

LL-37 CXCL10 dsRNA

 

 

2 LL-37 dsRNA Poly(I:C) dsDNA Poly(dA:dT) 

LL-37

CXCL10

 

 

3 NF-κB dsRNA LL-37 CXCL10

LL-37 dsRNA NF-κB

 

 

4 Binding assay LL-37 dsRNA dsDNA

Flow cytometry LL-37

LL-37

 

 

5 LL-37 RIG-I
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RIG-I NF-κB

LL-37  

 

LL-37
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1. LL-37 CXCL10 mRNA  

RT7  (200μL/mL) LL-37 (1μg/mL) 

12 RNA Real-Time RT-

PCR RNaseⅢ 30

 

 

2. LL-37 CXCL10 mRNA  

RT7  (1μg/mL) LL-37 (1μg/mL) 

12 RNA Real-Time RT-PCR

 

 

3. dsRNA LL-37  

RT7 Poly(I:C) (1μg/mL) LL-37 (1μg/mL) 

12 RNA Real-Time RT-PCR

 

 

4. LL-37 dsRNA CXCL10 mRNA

 

RT7 Poly(I:C) (1μg/mL) LL-37  (1μg/mL) 

12 RNA Real-Time RT-

PCR  
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5. dsRNA/LL-37 CXCL10 mRNA

 

RT7 NF-κB AKT JAK/STAT  (10μM) 30

Poly(I:C) (1μg/mL) LL-37 (1μg/mL) 

12 RNA Real-Time RT-PCR

 

 

6. dsRNA NF-κB LL-37  

RT7 Poly(I:C) (1μg/mL) LL-37 (1μg/mL) 

0 0.5 1 2 4 NF-κB

Western blotting  

 

7. dsRNA/LL-37 CXCL10 mRNA TNF-α

 

TNF-α  (10ng/mL) RT7 Poly(I:C) (1μg/mL) 

LL-37 (1μg/mL) 12 RNA

Real-Time RT-PCR  

 

8. Binding assay LL-37  

Plate  (1μg/mL) 

biotin-labeled LL-37 (2μg/mL) 

 streptavidin-HRP 100μL 100μL

450nm  
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9. LL-37  

5μg/mL LL-37 0 2.5 5.0 7.5 10μg/mL 30

100ng/mL ethidium bromide 2  

Printgraph  

 

10. LL-37  

A)  RT7  (1μg/mL) LL-37 (1μg/mL) 

Flow cytometry  

B)  A)  

 

11 LL-37  

RT7  (20μM) 30

LL-37 (1μg/mL) Flow 

cytometry  

 

12 dsRNA/LL-37 CXCL10 mRNA RIG-I

 

A)  RIG-I siRNA (90pmol) Lipofectamin 48

RNA Real-Time RT-PCR RIG-

I  

B)  Control siRNA RIG-I siRNA ( 90pmol) Lipofectamin 48

 (1μg/mL) LL-

37 (1μg/mL) 12 RNA

Real-Time RT-PCR CXCL10 mRNA  
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13 dsRNA/LL-37 NF-κB RIG-I

 

Control siRNA RIG-I siRNA ( 90pmol) Lipofectamin 48

 (1μg/mL) LL-37 

(1μg/mL) 4 NF-κB

Western blotting  

 

14 RIG-I  

RT7  (1μg/mL) LL-37 (1μg/mL)   

3 RIG-I  
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Ⅸ  

 

1. Primer  

Target mRNA Primer sequences 

CXCL1 5'-GTG TGA ACG TGA AGT CCC CC-3 '  
 

5 '-GCT GCA GAA ATC AGG AAG GC-3' 
  

CXCL8 5'-TAG CAA AAT TGA GGC CAA GG-3 ' 
 

5 '-AAA CCA AGG CAC AGT GGA AC-3' 
  

CXCL9 5'-CAT GCT GGT GAG CCA AGC AGT TTG AA -3' 
 

5 '-CAC TTC TGT GGG GTG TTG GGG ACA AG -3' 
  

CXCL10 5'-TGC AAG CCA ATT TTG TCC ACG TG-3' 
 

5 '-GCA GCT GAT TTG GTG ACC ATC AT-3' 
  

CCL20 5'-TAC TCC ACC TCT GCG GCG AAT CAG AA -3' 
 

5 '-GTG AAA CCT CCA ACC CCA GCA AGG TT -3' 
  

IFN-β  5 '-AAA CTC ATG AGC AGT CTG CA-3' 
 

5 '-AGG AGA TCT TCA GTT TCG GAG G -3' 
  

IL-1β  5 '-CAG CCA ATC TTC ATT GCT CA-3 ' 
 

5 '-GCA TCT TCC TCA GCT TGT CC-3' 
  

RIG-I 5 '-GCA TAT TGA CTG GAC GTG GCA-3' 
 

5 '-GTG CAA TGT CAA TGC CTT CAT CAG -3' 
  

G3PDH 5'-ACC ACA GTC CAT GCC ATC AC-3' 
 

5 '-CAG CCC CAG CGT CGT CAA AGG TG-3' 
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2 siRNA  

Target mRNA  Primer sequences  
  

siRIG-I sense  UUU ACA GCG GGA CUU GCC AUA UCU C 

siRIG-I antisense  GAG AUA UGG CAA GUC CCG CUG UAA A  
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p 0.05 ; Significantly different from control cell.  p
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p 0.01 ; Significantly different from control cell.  p
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p 0.01 ; Significantly different from control cell.  p
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p 0.01 ; Significantly different from control cell.  p
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p 0.05 ; Significantly different from control cell.  p
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p 0.01 ; Significantly different from control cell.  p
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