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Table 1. Available Cre and Flp animal models targeting the serotonergic system. 
ndf – not defined, RN – raphe nuceli, MnR – medial raphe nuclei, DR – dorsal raphe nuclei, CR – caudal raphe nuceli, E – embryonic day, P – postnatal day, 5-HT – serotonin, TPH2 – Tryptophan hydroxylase 2, CNS – Central nervous 

system, β-Gal - β-Galactosidase. *a number of Sert-cre lines were generated within the GENSAT project and can be viewed at www.gensat.org/cre.jsp, however they were not included in the current table as the specificity of Cre 

expression as well as efficiency of its recombination in 5-HT neurons are not published. #Slc6A4 and Fev refer to the genes encoding SERT and Pet1, respectively 

Genetic model Formal designation/background Transgene  Specificity of Cre expression 
Recombination efficiency of 

Cre in 5-HT neurons 
Ref 

SERT-driven expression     

Knock-in SERT-Cre B6.129-Slc6a4tm1(cre)Xz/Cnrm # Knock-in downstream of 
the endogenous Sert 
promoter 

99% of Cre+ cells in RN are TPH2+  
TPH2 and Cre-negative cells express LacZ/YFP reporters in thalamus, cingulate cortex, CA3 region 
of the hippocampus 

100% in RN 
 

50 

Recombination in 11 CNS regions, in 5 neural crest derived and 2 non neural crest derived 
structures 

58 

Cre+ cells are found in thyroid follicular cells (E10.5 until adulthood) 60 

BAC-SERT-Cre 
Slc6a4 Cre ET33 # 
Slc6a4 Cre ET35 # 
Slc6a4 Cre ET124 #  
Slc6a4 Cre ET127 # 
 

 
B6.FVB(Cg)-Tg(Slc6a4-cre)ET33Gsat/Mmucd # 
Tg(Slc6a4-cre)ET35Gsat # 
Tg(Slc6a4-cre)ET124Gsat # 
 

BAC RP24-335M24 
 

ET33: Co-labeling of TPH with EGFP reporter in DR, MnR and sparse numbers in cortex 
ET124: adult 5-HT neurons, corticothalamic neurons, thalamocortical neurons 

ET33: ~100% in DR and MnR  49* 

ET127: Cre+ cells in cortical and thalamic areas, principal trigeminal nucleus 
(Cre-expression decreases with postnatal development) 

 

ET124: Cre+ cells are in upper layer 2/3 of S1 barrel cortex  

ET33: Retinal ganglion cells and dorsal-nasal retina 64 

BAC-SERT-CreERT2- 
EZ13 

B6.FVB(Cg)-Tg(Slc6a4-cre/Esr1)EZ13Gsat/Mmcd # BAC RP24-35M24 Cre expression restricted to 5-HT neurons  ndf * 

Pet1-driven expression     

ePet1-Cre 
ePet1-Cre-2 

  B6.Cg-Tg(Fev-cre)1Esd/J #  40kb ePet (pBACe3.6) TG ePet-Cre: Co-localization of TPH and reporter β-Gal in B7 and B2 RN 
Cre expression in non-serotonergic cells during development in rostral and caudal hindbrain, 
enterocytes, pancreas, skin 

ePet-Cre: 100% in midbrain and 
medullary 5-HT nuclei 
ePet-Cre-2: ~60% in adult RN 

28 

BAC-Pet1-Cre ndf BAC  At E12.5 co-localization of 5-HT with Cre in RN with Cre+ cells found in DR, MnR and RMg  ndf 67 

BAC-Pet1-CreERT2 Tg(Fev-cre/ERT2)#Yqd (FVB/N) # BAC RP23-165D11 Co-localization of TPH2 with  β-gal reporter, no Cre+ cells found elsewhere 85% in DR and RMg 68 

Pet1210-Cre  C57BL/6J  BAC RP23-165D1 
210kb of Pet1 

In RN 100% of 5-HT+ cells express the YFP reporter, but some non-serotonergic- cells are YFP+, 
with rostral-to caudal decreasing ratio 
Outside the CNS recombination reporter β-Gal found in developing pancreas and kidney 

100% in B1–B9 RN 26 

ePet-Flpe Mixed genetic backgrounds (C57BL/6 and 129/SV) 40kb ePet1 enhancer 
region 

β-gal reporter is detected exclusively in 5-HT neurons of ePet::Flpe; RC::Fa double transgenic mice 
at P7. At P21 ePet::Flpe; RC::Fela double transgenic mice ~100% TPH2+ cells are GFP+ in RN B1-B3 
and B6-B9  

~100% in 5-HT neurons  

In DR of triple transgenic (hβact-cre, ePet::Flpe, RC::PFtox and En1-cre, ePet::Flpe, RC::PFtox) mice 
~100% of 5-HT cells are GFP+. In En1-cre, ePet::Flpe, RC::PFtox mice GFP expression pattern in DR 
and MnR is similar to 5-HT cells. 

77 

TPH2-driven expression     

BAC-TPH2-CreERT2 Tg(TPH2-cre/ERT2)1.38Zi RP24-243J21, containing 
a  the full-length mouse 
Tph2 gene (107 kb) 
CreERT2.pA inserted in 
the ATG-start of 
Exon 1 mouse Tph2 

Recombination exclusively in 5-HT neurons of all RN 
Low background recombination in vehicle-treated controls 
 
Extensive co-labeling for TPH2 and reporter β-Gal  

91% of TPH2 cells (line 1.21, adulthood) 
(DR: 91%, MnR: 93%, CR: 88%) 
 
66% during embryogenesis (at the level 
of DR) 

70 

BAC-TPH2-CreERT2 Mixed genetic background   
(129sv: 12.5%; C57BL/6J: 87.5%) 

BAC Recombination in CR, DR, MnR in the pattern of 5-HT cell distribution ndf 72, 74 

TPH2-icre/ERT2 C57BL/6N-Tg(TPH2-icre/ERT2)6Gloss/J BAC RP23-151J17  Recombination exclusively in raphe nuclei  ndf 100, 140 

BAC-TPH2-CreERT2 
RAT 

Sprague-Dawley rats RP24-243J21, containing 
a  the full-length mouse 
Tph2 gene (107 kb) 

No Cre expression outside the RN, TPH2+ cells express Cre  77% of TPH2+ cells (line #15, adulthood) 
(DR 75%, MnR 80%, CR 74%)  

71 

http://www.gensat.org/cre.jsp
https://www.infrafrontier.eu/search?keyword=EM:04890

