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BUILDING A GENETIC PLATFORM FOR  
DIAGNOSING LONG QT SYNDROME IN THE HORSE 

METHODS 

To determine if KCNH2, KCNQ1, and their 

regulatory subunits, KCNE1 and KCNE2, 

are present and functional in the horse, 

mRNA was extracted from equine 

ventricular myocytes. Full length DNA 

products were amplified using RACE PCR. 

The DNA fragments were sequenced 

(GenBank: HM641824.1, KF937394.1, 

KF937395.1, KF937396.1) and cloned into 

the pXOOM vector. Two-electrode voltage 

clamp (TEVC) was performed to test the 

electrophysiological properties of human 

and equine KCNH2 channels expressed in 

Xenopus oocytes as previously described.3  
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RESULTS  

KCNH2, KCNQ1 and KCNE1-2 were found 

and sequenced in the horse. Homology of the 

protein sequences was between 80 and 99% 

when compared to the human sequences. 

TEVC was performed with the equine 

KCNH2 channel (99% identical to the 

human), which was functional and had 

electrophysiological properties resembling 

the human channel. 

CONCLUSION AND PERSPECTIVES  

It is expected that the repolarizing potassium channels, KCNH2 and KCNQ1, and their regulatory subunits are responsible for equine cardiac  

repolarization. Electrophysiological properties of the KCNH2 channel are similar in humans and horses. The equine KCNQ1 channel and 

regulatory subunits  have been identified, and will soon undergo electrophysiological examination. This will allow for the first genetic 

characterization of possible LQTS cases in the equine population.  

INTRODUCTION 

Long QT syndrome (LQTS) is an inherited genetic disorder characterized by a prolonged QT 

interval seen on the ECG. Affected human and canine patients are predisposed to syncope and 

sudden cardiac death (SCD). In humans, mutations in 13 genes affecting ion channel function are 

involved in LQTS. KCNQ1 and KCNH2 encoding the slow (Iks) and fast (Ikr) repolarizing K+ 

channels in the heart are responsible for up to 90% of the genotypable cases.1 

Sudden death is well known in horses, but it is unacceptable from an ethical, financial, and safety 

perspective. In racehorses, up to 68% of sudden deaths do not have pathological findings sufficient 

to account for death at the post mortem examination, but are often suspected to have suffered 

exercise-induced acute cardiovascular failure.2 

 

 

 
AIM 

The aim is to build a genetic basis that will enable screening for possible cases of inherited LQTS in the general equine population. 
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IV-plots for peak current in a stepwise depolarizing protocol (A) and activation voltage 

dependence of human and equine KCNH2 (B). Amplitude of tail currents was measured at 

-70 mV following the depolarizing steps. The threshold and half-point (V1/2) of activation 

are indicated. All currents were normalized to the maximum current. 

Electrophysiological properties of the equine KCNH2 channel compared to the human 

after expression in Xenopus oocytes and two-electrode voltage clamp measurements. 
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Human + 0 +60 -50 -15 8.7 -45 23.4 

Equine + 0 +60 -50 -15 8.7 -53 28.7 
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