
Supplemental Figures legends. 

Supplemental Figure 1.  Next generation sequencing of genomic DNA isolated from Akt3/+S472 and Akt3/-

S472 knockout 3475 cell lines. Multiple sequence alignment and relative abundance of each of the Akt3 isoforms 

are outlined in the nucleotide sequences outlined below. The top most sequence in each multiple sequence 

alignment represents NCBI reference for Akt3/+S472 or Akt3/-S472; letters in red indicates exon start site and 

“CONTIG” which are serialed down the reference sequence denotes the multiple reads of deep sequencing of 

exon PCR produced by amplification of genomic locus. On the right side of each reads are marked with percentage 

of each variant with number of reads for that specific variant in parenthesis. (A) Multiple sequence alignment and 

percentage abundance for deep sequencing of 3475 cells infected with CRISPR-Cas9 gRNA lentivirus specific for 

Akt3/+S472.  There were multiples of variants exhibiting various indels seen on sequence reads.  Targeting 

efficiency for this isoform in 3475 cells was 77%.   (B) Multiple sequence alignment and percentage abundance 

for deep sequencing of 3475 cells infected with CRISPR-Cas9 gRNA lentivirus specific for Akt3/-S472. There 

were many mismatch or interruptions of sequences around the gRNA recognition site due to incidence of indel 

events, seen on multiple of reads.  About 86 % reads showed distinct indels. (C) Multiple sequence alignment and 

percentage abundance for deep sequencing of Akt3/+S472 genomic locus from control 3475 cells.  Deep 

sequencing shows that for control 3475 cells, there was no modification of nucleotide around the gRNA 

recognition site of Akt3/+S472, and 100% of reads matched NCBI reference sequence. (D) Multiple sequence 

alignment and percentage abundance for deep sequencing of control 3475 cells for Akt3/-S472.  As seen in the 

case of control Akt3/+S472, sequencing reads for Akt3/-S472 also displayed perfect match with NCBI reference 

sequence for Akt3/-S472 

Supplemental Figure 2.  Next generation sequencing of genomic DNA isolated from Akt3/+S472 and Akt3/-

S472 knockout 3475 mammary tumors.  The top most sequence in each multiple sequence alignment represents 

NCBI reference for Akt3/+S472 or Akt3/-S472, letters in red indicates exon start site and “CONTIG”  which are 

serialed down the reference sequence denotes the multiple reads of deep sequencing of exon PCR produced by 

amplification of genomic locus. On the right side of each reads are marked with percentage of each splice variant 

with number of reads for that specific variant in parenthesis. (A) Multiple sequence alignment and percentage 



abundance for deep sequencing of 3475 tumors induced by injection of 3475 cells harboring CRISPR-Cas9 gRNA 

specific for Akt3/+S472.  Several variants containing various indels were seen on multiple reads.  Thousands of 

sequencing reads showing indels were totaled to 91%.  (B) Multiple sequence alignment and percentage 

abundance for deep sequencing of 3475 tumors developed by injection of 3475 cells harboring CRISPR-Cas9 

gRNA specific for Akt3/-S472.  Notably, significant number of reads carrying indel events were seen around the 

gRNA recognition site due to targeting of genomic locus by CRISPR-Cas9 gRNA and 96 % reads were found to 

be with indels. (C) Multiple sequence alignment and percentage abundance for deep sequencing of genomic locus 

for Akt3/+S472 isoform from control tumor (i.e tumor developed by mouse mammary fat pad injection of control 

3475 cells into athymic nude mice).  Deep sequencing analysis shows that for control tumor, all of the sequencing 

reads matched reference sequence with neither deletion nor insertion.  All of them (100%) appeared as intact 

nucleotide. (D) Multiple sequence alignment and percentage abundance for deep sequencing of genomic locus 

for Akt3/-S472 isoform from control tumor.  There was a significant match between various sequencing reads 

and reference sequence approaching the total reads to 100%. 	 

Supplemental Figure 3. CRISPR mediated knockout of Akt3/-S472, but not Akt3/+S472, in MDA-MB-231 

cells increases mammary tumorigenesis.  (A, B) Control MDA-MB-231 cells expressing a non-targeting 

CRISPR sequence, Akt3/-S472 or Akt3/+S472 knockout vectors (X axis) were each controlled for expression of 

Akt3/-S472 or Akt3/+S472 mRNA (Y axis) by TaqmanÒ qPCR analysis using isoform specific primers in 

triplicate experiments. Results are Mean ± SEM; unpaired t-test, p<0.05.  (C) Control, Akt3/-S472 KO and 

Akt3/+S472 KO cells were plated in triplicate wells, and cells were counted each day for 3 days to determine 

doubling time. (D) Control MDA-MB-231, Akt3/-S472 KO or Akt3/+S472KO cells (X axis) were each injected 

into the mammary fat pads of 6-female athymic nude mice in duplicate experiments (N=12). The growth of tumors 

was monitored over 60 days. Final tumor volume was calculated as Mean ± SEM. Unpaired t-test; p<0. 05. (E, 

F) RNA extracted from control tumors (E) Akt3/-S472 KO tumors (N=3) or (D) Akt3/+S472 KO tumors (N=3) 

was tested for expression of corresponding isoform mRNA.       

Supplemental Figure 4.  Effects of Akt3/-S472 knockout and Akt3/+S472 or Akt1 overexpression on 

tumor apoptosis. (A) Control 3475, 3475-Akt3/+S472 OE cells or (B) Control 3475, 3475-Akt1OE and 3475-



Akt3/-S472 OE cells were immunoblotted with anti Akt3, Akt1, Akt2, Bim or b-Actin. (C) TUNEL analysis of 

3475-Akt3/-S472 KO relative to control 3475 tumors (N=3). Four fields were scored for each tumor. Control vs 

Akt3/-S472: *p < 0.05. (D) Ki67 staining of  control and 3475-Akt3/-S472 KO tumors from 3 mice each were 

analyzed. Four fields were scored for each tumor sample. Results are Mean ± SEM; *p<0.05.  (E) Control 3475 

tumors were compared to 3475-Akt3/+S472 OE tumors (N=5) or to (F) Akt1OE tumors (N=5) for TUNEL 

staining. The percentage of TUNEL positive tumor cells is shown as Mean ± SEM; two-tailed t-test; p>0.05.  

 Supplemental Figure 5.  Akt3/-S472 overexpression in MDA-MB-436 cells suppresses tumor growth by 

inducing Bim expression and tumor apoptosis. (A) Control or MDA-MB-436/Akt3/-S472 OE cells were each 

implanted into mammary glands of athymic nude mice at 1x106 cells per 2 sites in 5 mice in duplicate 

experiments. Tumor growth was measured for 25 days; tumor volume is shown as Mean ± SEM; unpaired t-

test, *p<0.05; ***p<0.001. (B) Control and MDA-MB 436-Akt3/-S472 OE tumor lysates were immunoblotted 

for Akt3, Bim, cleaved caspase-3, or b-Actin expression. (C) Sections from control and MDA-MB-436/Akt3/-

S472 OE tumors were stained for TUNEL. The percentage of TUNEL positive tumor cells is shown as Mean ± 

SEM (N=6); two-tailed t-test; ****p<0.0001; or (D) analyzed for tumor cell proliferation by calculating percent 

of Ki67 immunostained cells in each tumor as Mean ± SEM; unpaired t-test, p=0.66.  

 

 

 

	


