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RESULTS 
 
Establishment of MMTV-Hoxb7 transgenic mice.  The full-length mouse Hoxb7 
cDNA was inserted into the MMTV vector (a kind gift from Dr. Jeffrey Rosen at Baylor 
College of Medicine, http://www.bcm.edu/rosenlab/vectors.html) to construct the 
pMMTV-Hoxb7 plasmid (Fig. S1). The transgenic Hoxb7 fragment was microinjected 
into fertilized eggs to generate the founder mice. Four out of 16 positive founder mice 
successfully passed the transgene onto the second generation. The transgenic mice were 
genotyped using two pairs of primers located on the 5’-end and 3’-end sequences of 
Hoxb7 transgene respectively. Using these specific primers, the expression of transgenic 
Hoxb7 was readily detected in the mammary glands of Hoxb7 transgenic mice at all 
stages of mammary gland development, but not in the mammary glands of wild type mice 
(Fig. S2). Using primers which recognize both the endogenous and transgenic Hoxb7,  
weak expression of endogenous Hoxb7 was detected mainly in mouse mammary glands 
at stages of virgin and early stage pregnancy, and much higher levels of transgenic 
Hoxb7 expression was detected in the mammary glands of Hoxb7 transgenic mice. 
3’RACE analysis was performed to ensure that the full-length of transgenic Hoxb7 
mRNA is transcribed in the mammary gland of transgenic mice (Fig. S3 and sequence 
data not shown).  
 
Hoxb7 inhibits neu-induced tumorigenesis.  Two MMTV-Hoxb7 transgenic mouse 
strains were crossed with the MMTV-neu transgenic mice. In both Hoxb7/neu crosses, 
we observed a very similar phenotype in that overexpression of Hoxb7 in Hoxb7/neu 
mammary gland inhibited tumor onset (Fig. 2A and Fig. S4). 
 
Overexpression of Hoxb7 resulted in slightly increased expression levels of neu in 
dual transgenic mammary tumors. To examine whether overexpression of Hoxb7 
results in a change in the expression level of neu, western blot analysis of primary tumors 
harvested from MMTV-neu and Hoxb7/neu-transgenic mice was performed. The 
expression level of neu in double transgenic tumors was slightly higher than the MMTV-
neu transgenic mice tumors. The relative level of neu expression was expressed as a ratio 
of neu protein level to the control glyceraldehyde-3-phosphate dehydrogenase (GAPDH) 
(1.41± 0.15 vs. 1.15 ± 0.11, P=0.048). (Fig. S5). Hoxb7 overexpression was detected 
only in Hoxb7/neu transgenic mammary tumors (Fig. S6). These results indicated that 
overexpression of Hoxb7 did not result in the change in expression levels of neu in the 
dual transgenic mice. 
 
The expression levels of bFGF were augmented in Hoxb7/neu double transgenic 
tumors. Previous studies have shown that transduction of HOXB7 gene into SkBr3 cells, 
induced bFGF expression and increased growth rate. To examine whether bFGF 
expression is upregulated by Hoxb7 in the primary tumors, we examined the expression  
levels of bFGF in a panel of neu and Hoxb7/neu tumors. As shown, the expression levels 
of bFGF were increased in at least 2 out of 4 double transgenic tumors compared to neu 
tumors. In contrast, its expression was relatively weak in 3 out of 4 neu tumors and lost in 



1 of these samples. Thus, overexpression of Hoxb7 in double transgenic mice tumors 
increased the expression of bFGF. 
FIGURE LEGENDS 
 
Fig. S1. Schematic representation of the pMMTV-Hoxb7 plasmid. A 540 bp intron 
was included in the MMTV vector sequence. The primers used for RT-PCR and 3’RACE 
analysis are indicated. 
 
Fig. S2. RT-PCR analysis of endogenous and transgenic Hoxb7 expression during 
the mammary gland development. RNA was prepared from the mammary gland tissue 
at different stages of mammary gland development (V, Virgin mice at 8 weeks old; P10, 
pregnancy day 10; L5, Lactation day 5; I3, involution day 3). RT-PCR was performed as 
described. The primers KCR2 and B7.2 were utilized for detection of the expression of 
transgenic Hoxb7. The primers F2 and R2 were used for detection of the expression of 
both endogenous and transgenic Hoxb7.  M, DNA ladder; H2O, water used as a negative 
control; Exo., exogenous (transgenic) Hoxb7; Total, both endogenous and transgenic 
Hoxb7. 
 
Fig. S3. 3’RACE analysis of transgenic Hoxb7.  3’RACE was performed using the 
3’RACE kit according to the manufacturer’s instructions (Invitrogen).  The gene-specific 
primer is KCR2 with sequence (5’-GAT CCT GAG AAC TTC AGG G-3’). Three 
individual cDNA clones were sequenced and no mutations were found in these sequences 
except that they had poly A tails of varying length. 
 
Fig. S4. . Kinetics of tumor occurrence in the MMTv-neu and Hoxb7/neu transgenic 
mice. A second MMTV-Hoxb7 transgenic strain was crossed with MMTV-neu 
transgenic mice. Similar to the results shown in Fig. 2A, overexpression of Hoxb7 
inhibited the neu-induced tumor onset. 
 
Fig. S5. Western blot analysis of neu expression in MMTV-neu and Hoxb7/neu 
tumors.  20 ug of protein from either neu or  Hoxb7/neu transgenic mice tumors were 
used for western blot analysis with anti-HER-2 antibody. C127 is a normal mouse 
epithelial cell line, which serves a negative control. Quantitative analysis of the western 
blot is shown in the bar graph below.  
 
Fig. S6. RT-PCR analysis of Hoxb7 expression in MMTV-neu and Hoxb7/neu 
tumors. RNA was extracted from either neu or  Hoxb7/neu transgenic mice tumor 
samples. RT-PCR analysis was performed using the primers (Forward: 5’TGG TGT 
AAA TCT GGA CTC TAA T and Reverse: 5’TTC GGT CAG GCC CTG AGC TT3’). 
 
Fig. S7. RT-PCR analysis of bFGF expression in MMTV-neu and Hoxb7/neu 
tumors. RNA was extracted from either neu or  Hoxb7/neu transgenic mice tumor 
samples. RT-PCR analysis was performed using the primers (forward  5’CAA GCA 
GAA GAG AGAGGA GTT GTG TC and reverse bFGF-R2 5’ CAG TTC GTT TCA 
GTG CCA CAT ACC). 
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