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Supplementary Table 1. Quantification of mammary gland structure in Brca1- and Akt1-
mutant mice.  

 
 
 

Length (mm)    Branch (N)     N 

 

Brca1co/co       252±25     338±55    11 

Brca1co/coAkt1-/-      71±29**      81±42**   11 

Brca1co/coMMTV-Cre    233±24    315±52   10 

Brca1co/coMMTV-Cre Akt1-/-    86±21**    98±26**   19 

 
1Lengths and branching numbers of ducts between the lymph node and distal end were measured 

in mammary glands of 2-month-old mice, using the Branch software (ver. 1.1).  
2The numbers represent mean±SE. Significant differences are indicated by asterisks; **P<0.01. 
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Supplementary Table 2.  List of MK-2206 response-associated genes  
 
 

Gene 
symbol Name GO molecular function/ 

biological process 
Chr 

# 
Entrez 

Gene ID Accession No. PCR primers for comparative RT-qPCR 

Apln apelin apelin receptor binding X 30878 NM_013912.4 
Forward: 5’-CACTGATGTTGCCTCCAGAT-3’ 
Reverse: 5’-GTTCTGGGCTTCACCAGGTA-3’ 

Tmc5 
transmembrane channel-like 

gene family 5 
ion transport 7 74424 NM_001105252.1 

Forward: 5’-AAAAAGGTTCCTGGGTTGCT-3’ 
Reverse: 5’-TGGAAGGAAGACATGATGCT-3’ 

Pipox pipecolic acid oxidase 
L-pipecolate oxidase 

activity 
11 19193 NM_008952.2 

Forward: 5’-CCCAATCAGCCTCCCTAGTC-3’ 
Reverse: 5’-TGCTGTTCTGTGATGGTGAA-3’ 

Slc4a2 
solute carrier family 4 (anion 

exchanger), member 2 
enzyme binding 5 20535 NM_001253892.1 

Forward: 5’-AGCCAGGACGAAGCTATGGA-3’ 
Reverse: 5’-GTGGATAGCGGATGATGGAT-3’ 

Plxna1 plexin A1 semaphorin receptor activity 6 18844 NM_008881.2 
Forward: 5’-TGGGACCCTCCTAACAGTCA-3’ 
Reverse: 5’-TTCCCTCTCAATGCCTCCAT-3’ 

Srgap3 
SLIT-ROBO Rho GTPase 

activating protein 3 
Rac GTPase binding 6 259302 NM_080448.4 

Forward: 5’-GCCAGTTACGCTGTGCAGAT-3’ 
Reverse: 5’-GCTCTGCTCTTGGGACATTT-3’ 

Iqsec1 IQ motif and Sec7 domain 1 lipid binding 6 232227 NM_001134383.1 
Forward: 5’-CATTCAGCCAGCGGTACTGT-3’ 
Reverse: 5’-AAGGCCAGGATGAAGATGGT-3’ 
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Supplementary Table 3. List of enriched GO terms 
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Supplementary Table 3. <2nd Page> 
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Supplementary Table 4. KEGG pathway analysis of 7 genes associated with tumor volumes 
(FDR<0.05).  
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Supplementary Table 5. Summary of PCR primers for mouse genotyping  
 

Gene 
Alle PCR primers Size of PCR 

product 

Brca1-co 
(conditional) 

Forward: 5’− CTG GGT AGT TTG TAA GCA TGC −3’ 
Reverse: 5− CAA TAA ACT GCT GGT CTC AGG −3’ 

WT: 470 bp 
co: 530 bp 

Brca1-11-WT Forward: 5’− CTG GGT AGT TTG TAA GCA TGC −3’ 
Reverse: 5’− CAA TAA ACT GCT GGT CTC AGG −3’ 450 bp 

Brca1-11-KO 
Forward: 5’− CTG GGT AGT TTG TAA GCA TGC −3’ 
Reverse: 5’− CTG CGA GCA GTC TTC AGA AAG −3’ 

600 bp  

MMTV-cre Forward: 5’− CTG ATC TGA GCT CTG AGT G −3’ 
Reverse: 5’− CAT CAC TCG TTG CAT CGA CC −3’ 250 bp 

Akt1-WT Forward: 5’− GCT CCA TAA GCA CAC CTT CAG G −3’ 
Reverse: 5’− AGC TCT TCT TCC ACC TGT CTC −3’ 259 bp 

Akt1-KO 
Forward: 5’− GCT CCA TAA GCA CAC CTT CAG G −3’ 
Reverse: 5’− GTG GAT GTG GAA TGT GTG CGA G −3’ 

143 bp 
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Supplementary Fig. 1. Masurements of AKT1 in MCF7 and Brca1/ Akt1-mutant mice. (A) 
AKT1 is the major AKT isoform in the mammary epithelial cell-derived cell line, MCF7. MCF7 
cells were transfected with control or AKT1-shRNAs, and the expression patterns of the indicated 
proteins were analyzed by Western blotting. Suppression of AKT1 expression readily reduced 
pan AKT expression and S6 phosphorylation. (B) AKT1 and pan AKT expression patterns in 
small intestines from Brca1co/coMMTV-Cre Akt1+/+ and Brca1co/coMMTV-Cre Akt1+/- mice are 
shown. Protein levels of the AKT1 and pan AKT were analyzed by Western blotting. -actin was 
used as the loading control.  
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Supplementary Fig. 2. Developmental defects observed in Brca111/11Akt1+/- embryos. (A) 
Genotypes of offsprings derived from crosses between Brca1/11Akt1+/+ (female) and 
Brca1/11Akt1+/- mice (male). From this cross, we expected to acquire the embryos with 6 
following genotypes (numbers in the parentheses were expected ratio of the cross); 
Brca1+/+Akt+/+ (12.5%), Brca1+/+Akt+/- (12.5%), Brca1+/∆11Akt+/+ (25%), Brca1+/∆11Akt+/- (25%), 
Brca1∆11/∆11Akt+/+ (12.5%), Brca1∆11/∆11Akt+/- (12.5%). (B) Embryos (14.5 dpc) of the indicated 
genotypes are shown. The white arrows point to exencephaly and lack of neural tube closure in 
Brca111/11Akt1+/- embryos. Bottom panels were magnification of head area of embryos. Ears 
(black arrow heads) were indentified in Brca1+/+Akt+/- and Brca1∆11/∆11Akt+/+ embryos but not in 
Brca1∆11/∆11Akt+/-. (C) Comparisons of dorsal body cavities and spinal cords of Brca1+/+Akt1+/-, 
Brca111/11Akt1+/+, and Brca111/11Akt1+/- embryos. Brca111/11Akt1+/- mutant embryos 
exhibited lymphedemas (asterisk, accumulations of tissue fluid,) caused from the absent or 
malformed lymph nodes and/or lymphatic channels while Brca111/11 mutant embryos also 
showed accumulations of tissue fluid but extent is milder than Brca111/11Akt1+/- mutant 
embryos 
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Supplementary Fig. 3. Whole-mount stainings of mammary glands from 6-month-old 
Brca1co/coMMTV-Cre and Brca1co/coMMTV-Cre Akt1-/- mice. The distal end tips of the 
mammary glands cover the entire fat pad area in Brca1co/coMMTV-Cre mice, whereas the ends of 
the ducts (arrows) do not extend to the end of the fat pad in Brca1co/coMMTV-Cre Akt1-/- mice.  
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Supplementary Fig. 4. Validation of differentially expressed genes with MK-2206 
responsiveness. Identified 7 genes were upregulated in the MK-2206-sensitive samples of both 
models, compared to the MK-2206-insensitive samples (P<0.05). All the genes were validated 
using RT-qPCR with primers appeared in supplementary table 3 (fold change >1.5). 
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