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ONLINE SUPPLEMENT S1. Dendrogram of human two-pore domain (K2P) channels, 

reproduced from Enyedi and Czirjak1 and edited to include subfamily titles. The six subfamilies, 

indicated in different colors, were categorized based on sequence and functional variation; 

sequence variation between subfamilies is substantial despite their sharing the same basic 

molecular structures1. The conventional and systematic (HUGO) names are both indicated for 

each channel. 



ONLINE SUPPLEMENT S2. Summary of some anesthetic interaction at K2P channels 

Table S1: Volatile Anesthetics 



Anesthetic K2P channel 

subtype/s 

Species Activity Concentrations 

Used 

EC50 

/IC50 

Recording 

configuration 

Cell type Source 

Halothane Native TASK 

i.e. mostly

TASK-1/3 

heterodimer; 

some 

homodimers  

rat  Activation 

(strong) 

0 -1.2mM whole cell 

patch clamp  

rat carotid 

glomus 

cell 

Pandit et al., 

20202 
 

Isoflurane Activation 

(less than 

halothane) 

0 – 1.4mM 

Halothane + 

Isoflurane 

Activation 

(intermediate) 

0.36mM + 

0.42mM; 

0.6mM% + 

0.7mM 

0.96mM+1.12mM 

Halothane TASK-1 Activation 0 – 1.2mM HEK-293  

Isoflurane Activation 

(less than 

halothane) 

0 – 1.2mM 

Halothane + 

Isoflurane 

Activation 

(intermediate) 

1.2mM halothane 

with 0.42– 

1.4mM% 

isoflurane 

Halothane TASK-1  human; 

rat 

Activation  1 mM  two electrode 

voltage clamp  

Xenopus 

oocyte  

Putzke et al., 

20073 
 

Sevoflurane human  

Isoflurane; 

its purified 

enantiomers 

Halothane TASK-1  human  Activation 0.05 - 0.53 mM 0.13 ± 0.04 

mM 

whole cell 

patch clamp 

HEK-293  Andres-

Enguix et al., 

20074 
 Chloroform Inhibition at 

supraclinical 

concentrations 

0.66 - 6.6 mM 3.2 ± 1.8 

mM 

Isoflurane  TASK-1/3 

heterodimer 

rat  Activation 

(106 ± 7%) 

0.8 mM whole cell 

patch clamp  

HEK-293  Berg et al., 

20045 

TASK-1 Inhibition 

(-15 ± 2%) 

0.8 mM 

Halothane TASK-1 rat Activation 0.3 mM whole cell 

patch clamp 

HEK-293 

+     

TRH-R1 

receptor 

Talley and 

Bayliss, 20026 

Halothane TASK-1  human  Activation 1 mM whole cell 

patch clamp  

COS  Patel et al., 

19997 

Isoflurane Activation 2 mM 

Chloroform Minimal 

inhibition 

0.8 mM 

Diethyl 

ether 

Inhibition 0.5 mM 

Halothane TASK-3 rat Activation 0.2 - 2.7 mM Ussing 

chamber 

voltage clamp 

Fischer rat 

thyroid 

cell 

monolayer 

Luethy et al., 

20178 

Isoflurane 0.2 - 2.7 mM 363 µM 

Desflurane 0.2 - 2.2 mM 433 µM 

Sevoflurane 0.1 - 1.1 mM 265 µM 

Chloral 

hydrate 

0.1 – 25.9 mM 7141 µM 

Chloroform TASK-3 human Activation 0.5 ± 0.2 

mM 

whole cell 

patch clamp 

HEK-293 



Halothane 0.4 ± 0.4 

mM 

Andres-

Enguix et al., 

20074 

Isoflurane TASK-3 rat Activation 

(138 ± 25%) 

0.8 mM whole cell 

patch clamp 

HEK-293 Berg et al., 

20045 

Halothane TASK-3 human Activation 

(65.6 ±15.2%) 

1 mM two-electrode 

voltage clamp 

Xenopus 

oocyte 

Meadows & 

Randall, 20019 

Halothane TASK-3 rat Activation 0.3 mM whole cell 

patch clamp 

HEK-293 

+     

TRH-R1 

receptor 

Talley and 

Bayliss, 20026 

Isoflurane TASK-3 human Activation 

(4.4 ± 1.5%) 
769 µM whole cell 

patch clamp 

Xenopus 

oocyte 

Liu et al., 

200410 

Halothane TASK-2 human Activation 50 - 1000 µM whole cell 

patch clamp 

Xenopus 

oocyte 

Gray et al., 

200011 

Isoflurane 500 - 1000 µM 

Desflurane 1160 µM 

Enflurane 980 µM 

Chloroform 1400 µM 

Chloroform TREK-1 human Activation 0.3 mM; 1 mM whole cell 

patch clamp 

COS Patel et al., 

19999 

0.8 mM outside-out 

patch clamp 

mouse 0.8 mM whole cell 

patch clamp 

Halothane human 0.1 - 1 mM whole cell 

patch clamp 

0.2 - 1 mM outside-out 

patch clamp 

1 mM inside-out 

patch clamp 

mouse 1 mM whole cell 

patch clamp 

Isoflurane human 0.3 mM; 1 mM whole cell 

patch clamp 
mouse 2 mM 

Diethyl 

ether 

mouse 0.6 mM whole cell 

patch clamp 

Halothane TREK-1 human Activation 

(35 ± 3%) 

0.144mM whole cell 

patch clamp 

tsA201 Gruss et al., 

200412 

Activation 

(25 ± 3%) 

0.144mM outside-out 

patch clamp 

Halothane TREK-like 

current 

mouse Activation 2 mM outside-out 

patch clamp 

striatal 

neuron 

Heurteaux et 

al., 200413 

Chloral 

hydrate 

TREK-1 human Transient 

activation 

then rapid 

inhibition 

10 – 40 mM whole cell 

patch clamp 

CHO Harinath and 

Sikdar, 200414 

Chloroform TREK-2 human Activation 

(1.8 ± 0.1fold) 

1 mM whole cell 

patch clamp 

COS Lesage et al., 

200015 

Halothane Activation 

(2.3 ± 0.3fold) 

Isoflurane Activation 

(1.91 ± 

0.1fold) 



Chloral 

hydrate 

TRAAK human Activation 30 mM whole cell 

patch clamp 

CHO Harinath and 

Sikdar, 200414 

Chloroform TRAAK mouse no effect 0.8 mM whole cell 

patch clamp 

COS Patel et al., 

19997 

Halothane 1 mM 

Isoflurane 2 mM 

Diethyl 

ether 

0.6 mM 

Halothane TRESK human Activation 300 ± 29 

µM 

two-electrode 

voltage clamp 

Xenopus 

oocyte 

Liu et al., 

200410 

385 µM single channel 

patch clamp 

COS-7 

Isoflurane 162 ± 32 

µM 

two-electrode 

voltage clamp 

Xenopus 

oocyte 

450 µM single channel 

patch clamp 

COS-7 

Sevoflurane 224 ± 35 

µM 

two-electrode 

voltage clamp 

Xenopus 

oocyte 

Desflurane 658 ± 138 

µM 

Isoflurane; 

enantiomers 

TRESK mouse Activation 226 µM 

(isoflurane) 

whole cell 

patch clamp 

Xenopus 

oocyte 

Keshavaprasad 

et al., 200516 

rat 346 µM 

(isoflurane) 

Halothane THIK-1 rat Inhibition 5 mM 2.83 mM two-electrode 

voltage clamp 

Xenopus 

oocyte 

Rajan et al., 

200117 



Table S2: 

Insoluble Anesthetic gases 

Anesthetic K2P channel 

subtype/s 

Species Activity Concentrations 

applied 

EC50 

/IC50 

Method Cell type Source 

Xenon TASK-3 human No effect 80% whole 

cell 

patch 

clamp 

tsA201 Gruss et 

al., 200412 

Cyclopropane 10%; 80% 

Nitrous oxide 80% 

Xenon TREK-1 Activation 

(35 ± 2%) 

80% whole 

cell 

patch 

clamp 

Activation 

(27 ± 2%) 

outside-

out 

patch 

clamp 

Cyclopropane Activation 

(35 ± 5%) 

10% whole 

cell 

patch 

clamp 
Nitrous oxide Activation 

(28 ± 2%) 

80% 

Nitrous oxide TRESK human Activation 

(13.6 ± 4.5%) 

70% two-

electrode 

voltage 

clamp 

Xenopus 

oocytes 

Liu et al., 

200410 



Table S3: Intravenous Anesthetics 

Anesthetic K2P channel 

subtype/s 

Species Activity Concentrations 

Used 

EC50 

/IC50 

Method Cell type Source 

Etomidate TASK-1  human  Inhibition at 

supraclinical 

concentrations 

50 - 200 µM 119uM whole 

cell 

patch 

clamp  

Xenopus 

oocyte  

Putzke et 

al., 20073 
 

Propofol No effect 50 µM; 200 µM 

Propofol Native TASK 

i.e. mostly

TASK-1/TASK-3 

heterodimer; 

some 

homodimers) 

rat No effect 100 µM cell- 

attached 

patch 

clamp 

rat type 1 

glomus cell 

O'Donohoe 

et al., 

201918 

Etomidate TASK-3 human Inhibition at 

supraclinical 

concentrations 

0 – 200 µM 128 
µM 

whole 

cell 

patch 

clamp 

Xenopus 

oocyte 

Putzke et 

al., 20073 

Propofol No effect 50 µM; 200 µM 

Pentobarbital TASK-3 human Inhibition 

(-4.3 ± 2.6%) 

100 µM 

(supraclinical) 

two-

electrode 

voltage 

clamp 

Xenopus 

oocyte 

Meadows 

& Randall, 

20019 Ketamine Inhibition 

(-7.3 ± 2.2%) 

Alphaxolone Inhibition 

(-49.2 ± 

6.2%) 

Alpha-

chloralose 

TASK-3 rat Inhibition Not indicated Ussing 

chamber 

voltage 

clamp 

Fischer rat 

thyroid cell 

monolayers 

Luethy et 

al., 20178 

Etomidate TRESK human Inhibition 

(-30.5 ±4.8%) 

100 µM 

(supraclinical) 

two-

electrode 

voltage 

clamp 

Xenopus 

oocyte 

Liu et al., 

200410 

Pentobarbital Inhibition 

(-10.4 ±4.3%) 

Ketamine Inhibition 

(-14.5 ±2.7%) 

Alphaxolone Inhibition 

(-45.4 ±2.3%) 



Table S4: Other notable drugs 

Substance Channel Species Activity Concentrations 

Used 

EC50/ 

IC50 

Method Cell type Source 

Doxapram TASK-1/3 

heterodimer 

rat Inhibition 9 µM two-

electrode 

voltage 

clamp 

Xenopus 

oocyte 

Cotten et 

al., 

200619 TASK-1 410 nM 

TASK-3 37 µM 

Gabapentin TRESK human Inhibition 

(4.2 ± 0.4%) 

100 µM two-

electrode 

voltage 

clamp 

Xenopus 

oocyte 

Liu et al., 

200410 



Online Supplement S3. Summary of knockout (K/O) mice work on anesthetic sensitivity 

Channel  Effects of KO on sensitivity to anesthetics 

and/or ventilation 

Source 

TREK-1  Increased latency to loss of righting reflex 

(LORR) and minimum alveolar concentration 

(MAC) with chloroform, halothane, sevoflurane, 

desflurane; no change with pentobarbital. 

Heurteaux et al., 

200413

TREK-1 

TREK-2 

TREK-1; 

TREK-2 

(double KO) 

No effects on induction or emergence values in 

responses to tail clamp, and no change to MAC 

values, for isoflurane and halothane  

Spencer et al., 202320 

TRESK Increase in MAC with isoflurane; no significant 

difference in MAC under halothane, sevoflurane 

or desflurane. 

Chae et al., 201021 

TASK-1 Increased MAC under both halothane and 

isoflurane. 

Linden et al., 200622 

TASK-1 Prolonged LORR to propofol and pentobarbital. Linden et al., 200823 

TASK-3 Increased MAC with halothane; no significant 

change in response to isoflurane, propofol or 

dexmedetomidine. 

Linden et al., 200724 

TASK-3 Substantial increase in MAC with halothane. Pang et al., 200925 

TASK-1 

TASK-3 

TASK-1; 

TASK-3 

In all KO lines, increased MAC with both 

halothane and isoflurane; increased latency to 

LORR with only halothane. No difference in 

results between KO lines. 

‘In motoneurons from all knock-out mice lines, 

TASK-like currents were reduced and cells were 

less sensitive to hyperpolarizing effects of 

halothane and isoflurane.’ 

Lazarenko et al., 

201026

TASK-1 

TASK-3 

TASK-1; 

TASK-3 

Whole animal plethysmography revealed 

‘hypersensitivity to low CO2 and reduced 

ventilatory response to higher CO2, such that the 

overall [hypercapnic ventilatory] reflex was 

blunted’. There were no differences in increases in 

ventilation under hyperoxic hypercapnia 

(hyperoxia was used to isolate the central 

chemoreceptor effect). 

In a working heart-brainstem preparation, there 

was reduced sensitivity to hypocapnic alkalosis, 

as measured by phrenic nerve activity under 

different perfusate CO2 levels. 

Bayliss et al., 201527 



These trends were the same for the three KO lines.

TASK-2 Whole animal plethysmography revealed 

hypersensitivity of ventilatory rate to low CO2 and 

loss of long-term hypoxia-induced respiratory 

decrease in the KO mice. The acute carotid body-

mediated hypoxia-induced increase in ventilatory 

rate was maintained.  

Gestreau et al., 201028 

TASK-2  No effect on MAC with desflurane, halothane, 

isoflurane. 

Gerstin et al., 200329 

KCNK7 No effect on MAC with isoflurane, sevoflurane, 

desflurane 

Yost et al., 200830 
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