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Figure S1. Increase in duodenum-derived serotonin in Lrp5-/- mice. 

 

 
Figure S1.  
(A) Tph1 expression in long bones of WT and β-Catenin(ex3)osb-/- mice. 
(B) Tph2 expression in the brainstem of WT and Lrp5-/- mice. 
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(C) HPLC analysis of serotonin content in different regions of brain in WT, Lrp5+/- and Lrp5-/- 
mice. 
(D) In situ hybridization analysis of Tph1 expression in the duodenum of WT and Lrp5-/- at 1 
month of age. 
(E) Serotonin immuno-histochemistry in the duodenum of WT and Lrp5-/- at 1 month of age. 
(F) Platelet numbers in WT and Lrp5-/- at 3 months of age. 
 
 
 
Figure S1G. Clinical Information for the OPPG patients studied. 
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Figure S2. Changes in osteoblastic marker genes upon serotonin treatment and brain 
serotonin levels following diet or pCPA treatment. 
 

 
 
 
Figure S2 
(A) OPG, Runx2, Osx, Atf4, RankL and SP7 expression in primary osteoblasts following serotonin 
(50μM) treatment. 
(B-C) HPLC analysis of serotonin content in different regions of brain in WT and Lrp5-/- mice fed 
normal or 75% tryptophan-less diet (B) and treated with pCPA (C). 
(D-E) Analysis of hyaloid vessels in eyes of Lrp5-/- mice that received either vehicle or pCPA 
through intra-peritoneal or local injection in the eye. 
(F) Ex vivo proliferation rates of WT and Lrp5-/- osteoblasts cultured in the presence of Wnt3A 
conditioned medium for 24 hours. 
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Figure S3. Generation of Lrp5 floxed and floxed knock in mice 
 

 
 
Figure S3 
(A-C) Targeting strategy for generating Lrp5 floxed allele through homologous recombination in 
embryonic stem (ES) cells (A). PCR genotyping of WT and Lrp5fl/+ mice (B). Recombination 
analysis at the Lrp5 locus in the different tissues of Lrp5 floxed mice. Asterisks indicate the 
recombined allele (C). 
(D) Histomorphometric analysis of vertebrae of 3 month-old WT and Lrp5gut+/- mice. 
(E) Analysis of hyaloid vessels in eyes of WT, Lrp5-/-, Lrp5gut-/- and Lrp5osb-/- mice. 
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(F-H) Targeting strategy for generating Lrp5 conditional knock in mice through homologous 
recombination in ES cells (F). PCR genotyping of WT and Lrp5KIfl/fl mice (G). Recombination 
analysis at the Lrp5 locus in different tissues of Lrp5 conditional knock in mice in the gut or 
osteoblasts (H). 
(I) Immuno-histochemical colocalization of serotonin and Flag-Lrp5G171V in the gut of 
Lrp5KIgut+/- mice. 
(J) OPG, Runx2, Osx, Atf4 and RankL expression in long bones of WT, Lrp5gut-/-, Lrp5osb-/-, 
Lrp5KIgut+/- and Lrp5KIosb+/- mice. 
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Figure S4. Generation of Tph1 floxed mice 
 

 
 
 
 
Figure S4 
(A-C) Targeting strategy for generating Tph1 floxed allele through homologous recombination in 
ES cells (A). PCR genotyping of WT and Tph1fl/fl mice (B). Recombination analysis at the Tph1 
locus in different tissues of Tph1 floxed mice in the gut or osteoblasts. Asterisks indicate the 
recombined allele (C). 
(D) BV/TV% in the WT and Tph1gut-/- mice at different ages after birth determined by bone 
histomorphometry. 
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Figure S5. Generation and analysis of serotonin receptor-deficient mice 
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Figure S5 
(A) Real-time PCR analysis of Htr2b and Htr2a expression in different tissues of WT mice (n=3). 
(B) BV/TV% in the WT, Htr2a-/-, Htr2bosb-/- and Htr1b-/- mice at different ages after birth 
determined by bone histomorphometry. 
(C-E) Targeting strategy for generating Htr2b floxed allele through homologous recombination in 
ES cells (C). PCR genotyping of WT and Htr2bfl/fl mice (D). Recombination analysis at the Htr2b 
locus in the osteoblasts of Htr2b floxed mice. Asterisks indicate the recombined allele (E). 
(F) RankL and OPG expression in the long bones of WT, Htr2a-/-, Htr2bosb-/- and Htr1b-/- mice. 
(G-H) PCR genotyping of WT and Htr1bfl/fl mice (G). Recombination analysis at the Htr1b locus in 
the osteoblasts of Htr1b floxed mice. Asterisks indicate the recombined allele (H). 
(I) Histomorphometric analysis of vertebrae of 6 week-old WT and Htr1b+/- mice. 
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Figure S6. Identification of the transcription factor downstream of Lrp5 and serotonin 
 

 
Figure S6 
Histomorphometric analysis of vertebrae of WT, single (Lrp5+/-, Runx2+/-, Osx+/-, Atf4+/- or 
Crebosb+/-) and double (Lrp5+/-;Runx2+/-, Lrp5+/-;Osx+/-, Lrp5+/-;Atf4+/- or Lrp5+/-;Crebosb+/-) 
heterozygous mutant mice. 
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Figure S7. Genetic interaction between Lrp5 and serotonin 
 

 
Figure S7.  
(A) Bone histomorphometric analysis (vertebrae) of WT, Htr1b+/-, Tph1gut+/-, Htr1b+/-;Tph1gut+/-, 
Lrp5-/-, Lrp5-/-;Htr1b+/- and Lrp5-/-;Tph1gut+/- mice.  
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Figure S7. Generation of mice lacking one allele of β-Catenin in the gut 

 

 
 
 
Figure S7 
(B) Recombination analysis of β-Catenin locus in different tissues of β-Cateninfl/+ and β-
Cateninfl/+;Villin-Cre mice using southern blotting and PCR on genomic DNA. Asterisks indicate 
the recombined or the deleted allele. 
(C) Real-time PCR analysis of β-Catenin-target genes in the duodenum of WT and β-
Cateninfl/+;Villin-Cre mice (n=3). 
(D) Real-time PCR analysis of Wnt-target genes in the duodenum of WT and Lrp5-/- mice (n>6).  
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Figure S8. Representative bone histomorphometric sections of mutant mouse strains 
 

 
 

Figure S8.  
Representative bone histomorphometric sections of WT, Lrp5gut+/-, Lrp5gut-/-, Lrp5KIgut+/-, Htr1b-
/- and Tph1gut-/- mice at 3 months of age (ND: not determined). 
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Figure S9. Gene expression profiling in the long bones of mutant mouse strains 

 
 
Figure S9.  
Gene expression analysis in the bone collected from WT, Lrp5gut-/-, Lrp5osb-/-, Lrp5KIgut+/-, 
Lrp5KIosb+/-, Tph1osb-/-, Htr1b-/-, Htr2a-/-, Htr2bosb-/- and Tph1gut-/- mice (ND: not determined). 
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Figure S10. Serum biochemistry of different mutant mice 
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Figure S11. Histological analysis of gut in WT, Lrp5-/-, Lrp5gut-/- and Lrp5KIgut+/- mice 
 
 

 
 
Figure S11.  
(A) Relative Tph1 expression in gut kidney and long bone. 
(B) Expression of Lrp5KI in different tissues collected from WT, +/+;VillinCre and Lrp5KIgut+/-
mice detected by Flag western blotting. 
(C) Representative hematoxylin and eosin stained gut sections from WT, Lrp5-/-, +/+;VillinCre, 
Lrp5gut-/- and Lrp5KIgut+/- mice. 
(D) Representative serotonin immunostaining in the gut sections from WT and Lrp5gut-/-mice. 
(E) Quantification of serotonin positive enterochromaffin cells in the gut of WT, Lrp5-/-, 
+/+;VillinCre, Lrp5gut-/- and Lrp5KIgut+/- mice. 


