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stretch activated

Large conductance, calcium and voltage
activated potassium channel BK TRP
Transient receptor potential Acid sensing

ion channels Piezo proteins 8 10
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activated

BK
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2 1
Clonetics® Human Periodontal Ligament

Fibroblast Cell Systems Cambrex
Clonetics®

SCBMTM Stromal Cell Basal Medium
Clonetics® SCGMTM SingleQuots®

37 5 CO2

SIGMA
Life technologies

Life technologies Cellect® Fetal
Bovine Serum MP Biomedicals

30 g/ml 30unit/ml 10%
3

2 2
K+ patch clamp

Axopatch 200B Axon Instruments Inc
10kHz

2kHz
Na+ rich 140mM NaCl 5mM

KCl 1mM MgCl2 1.8mM CaCl2 10mM HEPES pH
7.4 K+ rich 140mM KCl 1mM
MgCl2 1.8mM CaCl2 10mM HEPES pH 7.4

37 Na+ rich K+ rich

1G

K+ rich cell attached
patch clamp

Ca2+ K+ inside
out patch clamp

Ca2+

K+ rich Ca2+ free
inside out

Ca2+ 1 10 8M K+ rich
pCa8 1 10 4M K+ rich pCa4

K+ rich Ca2+ free
140mM KCl 1mM MgCl2, 5mM EGTA 10mM HEPES

pH 7.4 K+ rich pCa8 140mM KCl 1mM
MgCl2, 0.156mM CaCl2 1mM EGTA 10mM HEPES
pH 7.4 K+ rich pCa4 140mM KCl 1mM

MgCl2, 1.06mM CaCl2, 1mM EGTA 10mM HEPES
pH 7.4

pCLAMP9 Axon Instruments
Inc

2 3 RT PCR Reverse Transcription Polymerase
Chain Reaction

BK RT PCR
BK

NM_001014797 NM_002247 Pubmed

forward primer 5 ATG TTT GCC AGC
TAC GTC CCT 3 reverse primer 5 TCG CCA
AAG ATG CAG ACC A 3
RNA TRIzol® reagent Invitrogen

RT Superscript III
reverse transcriptase Invitrogen
PCR Platium® Pfx DNA Polymerase three
step cycle 94 15 55
30 68 75 35
PCR 1%

3

3 1

cell attached patch clamp

patch clamp

stretch
activated

1 A +40mV 10pA
1 A
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1
0 cmH2O

1 relative NPo
30cmH2O 54.1 30.7 n 9 50cmH2O
474.2 219.4 n 9

1 B

3 2

+40mV +60mV +80mV
10.6

0.5pA n 4 16.0 0.3pA n 4 21.6 0.2pA
n 3 2 A, B

275.4pS +1.72mV
2 B

+40mV 1
relative NPo +60mV 4.1 1.1 n 4

+80mV 32.0 8.7 n 3
2 A C

5pA
5ms

C

C

C

A
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1. cell attached patch clamp
patch clamp +40mV A

a 0cmH2O b 30cmH2O c 50cmH2O B NPo cmH2O
/ 0cmH2O 1 30cmH2O 50cmH2O

relative NPo n 9

5pA
5ms

C

C

C

A
a

b

c

C

B

0 40 80mV

pA

0

10

20

30

0

25

50

relative 
NPo

40 60 80mV

2. cell attached patch
clamp A a +40mV b +60mV
c +80mV B

+40mV n 4 +60mV n 4 +80mV n 3

pA 0.2754
mV 0.4739

275.4pS C NPo mV
/ + +40mV

1 +60mV +80mV
relative NPo

n 4
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2 C

3 3 Ca2+

stretch activated

BK BK
Ca2+

11

Ca2+

3 Ca2+

inside out patch clamp
Ca2+ pCa8 1 10 8M

3 A a pCa4 1 10 4M
3 A b pCa8
1 pCa4 relative

NPo 233.0 163.7 n 4
3

3 B Ca2+

3 4 BK
BK

RT PCR 4
1.25kbp

BK

4

cell attached patch clamp

K+ 120 171mM Cl
3 80mM 12 15

K+ rich Nernst
A

Erev RT/zFln A o/ A i R T
z F

Ek 4.48 +4.98mV
ECl 103.8 16.0mV

+1.72mV 2 B K+

K+

BK
37 BK

300pS
275.4pS 2 B 11

5pA
5ms

C

C

A
a

b

B

pCa 8 pCa 4
0

400

800

relative 
NPo

3. Ca2+ inside out
patch clamp +40mV A

Ca2+ a pCa8 K+rich pCa8 b pCa4
K+rich pCa4

B NPo Ca2+ pCa
/ pCa8

1 pCa4 relative NPo
n 4

lad
der

Hpd

NRT 
NTC

3.0

2.0

1.0

1.25

kb

4. RT PCR BK
Hpd mRNA

PCR NRT Non RT control
mRNA

PCR NTC Non Template Control mRNA
PCR PCR

PCR 1.25kbp
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2 C BK
10 BK Ca2+

K
Big

Large conductance, calcium and voltage
activated potassium channel 16 17

BK
Ca2+
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stretch activated 10

BK 1
patch clamp

RT PCR BK
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10 16 18 20
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BK

BK
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Ca2+ ryanodine receptor RyR
RyR
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BK
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interleukin 1 IL 1
tumor necrosis factor TNF

interleukin 10 IL 10
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factor B ligand RANKL

osteoprotegerin OPG
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5 27
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