
CFTR knockout rat

Genetically engineered 
models (GEMS)

Model CFTR knockout rat

Strain HsdSage:SD-Cftrtm1sage

Location U.S.

Availability Cryopreserved

Characteristics: 
Homozygotes exhibit multiple phenotypes involving intestinal, 
respiratory, and reproductive phenotypes (see Description).

Zygosity genotype
 + Cryopreserved as a mix of Heterozygous & WT embryos

Research use 
 + Cystic Fibrosis 

 + Chloride transport 

 + Thiocyanide transport

Origin
The CAR KO rat model was originally created at SAGE Labs, Inc. 
in St. Louis, MO and distributed out of the Boyertown, PA facility. 
The line continues to be maintained through the original SAGE 
Labs animal inventory acquired by Envigo.

Description
CFTR knockout rats possess a 16 bp deletion in exon 3 of the 
Cystic Fibrosis transmembrane conductance regulator (CFTR), 
resulting in loss of protein expression.

CFTR knockout rats lack CFTR protein as demonstrated by 
western blot. CFTR KO rats develop intestinal obstructions  
shortly after weaning leading to weight loss and mortality.  
CFTR KO rats also exhibit decreased trachea circumference  
as well as submucosal gland volume. Stored nasal mucus  
volume is increased. Abnormal dentition is observed, and  
the vas deferens is absent in male CFTR knockout rats.  
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Figure 1: Proximal nasal histology and nasal potential difference measurements in CFTR knockout rats.   (A) Low power 
magnification (4×) H&E stained sections from the proximal nasal passages bar = 500 µm. 20× images of ABPAS stained nasal 
septa from boxed areas bar = 25 µm. Arrowheads, cells swollen with intracellular mucus; e, respiratory epithelium; g, submucosal 
gland; dashed line (–), basement membrane (n = 4 animals/group) (B) NPD tracings from wild-type and CFTR-/- rats. |   Summary 
data from NPD measurements for:   amiloride, Cl--free Ringers, forksolin, and Cl-/-free Ringers+forskolin. (n = 5 animals/group) 
**p=0.01.   <a href=”http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0091253”>Tuggle KL, et al. (2014) 
PLoS ONE 9(3): e91253.</a>
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