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fied Glo1 promoted cell proliferation, invasion 
and migration and suppressed cell apoptosis in 
breast cancer, and high expression of Glo1 was 
associated with aggressive clinicopathological 
features and poor clinical outcome of breast 
cancer patients. Yet there still exist some po- 
tential problems to be further discussed and 
explored.

The glyoxalase system is a ubiquitous detoxifi-
cation pathway consisting of glyoxalase 1 (Glo1) 
and glyoxalase 2 (Glo2), which act in concert to 
convert the spontaneously formed hemithioac-
etal adduct between glutathione and MG into 
D-lactate and glutathione [22-24]. Increasing 
evidences have indicated Glo1 play oncogenic 
role in various cancers. Several studies also 
focused on its clinical significance. Antognelli 
et al [25] performed an Italian case-co- 
ntrol study, and found GLO1 gene polymor-
phisms were associated with an increased ri- 
sk of breast cancer. Fonseca-Sanchez et al [10] 

showed a significant increase in Glo1 enzymat-
ic activity in triple negative tumors. This finding 
suggests Glo1 enzymatic activity might be also 
used as a prognostic indicator, and this needs 
to be further explored. Moreover, to be strictly 
complied with REMARK guidelines for reporting 
prognostic biomarkers in cancer [27] and thus 
further corroborate our finding that Glo1 high 
expression indicated poor prognosis in breast 
cancer, another cohort form a different rese- 
arch center is necessary. In future, we will 
attempt to solve this shortage. 

In summary, our data demonstrated that Glo1, 
frequently up-regulated in breast cancer, asso-
ciated with aggressive tumor phenotypes, was 
an independent prognostic indicator for breast 
cancer patients. In addition, the in vitro assays 
validated knock-down of Glo1 suppressed inva-
sion and migration and promoted apoptosis  
of breast cancer cells. Therefore, we suppose 
strategies designed to down-regulate Glo1 may 

Figure 3. To confirm the silencing efficiency on Glo1. A. Silencing efficiency 
of Glo1 in mRNA level by siRNA in indicated cells were identified by qRT-PCR. 
**P<0.01. B. Silencing efficiency of Glo1 in protein level by siRNA in indi-
cated cells were identified by western blot. *P<0.05, **P<0.01.

confirmed Glo1 overexpres-
sion by western blot in paired 
normal and tumor breast tis-
sues in clinical stages I-III, and 
by immunohistochemistry on 
tissue microarrays (TMA) com-
prising a cohort of 98 breast 
tumors and 20 healthy speci-
mens. They found that Glo1 
was overexpressed in 79% of 
tumors, and its up-regulation 
correlated with advanced tu- 
mor grade. But interestingly, 
our cohort study demonstrat-
ed Glo1 was not correlated 
with histological grade. Maybe 
this difference was caused by 
different ethnic population. Th- 
eir research sample was Mex- 
ican, whereas ours was from 
China. This difference also pr- 
omoted us to hypothesize that 
the mechanism of tumorigen-
esis and progression of breast 
cancer might be different in 
different population. Chiavar- 
ina et al [26] reported Glo1 
immunostaining performed on 
human triple negative and tri-
ple positive breast cancer les- 
ions did not show any signific- 
ant difference; conversely, the 
measurement of Glo1 activity 
performed on fresh samples 
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Figure 4. Knockdown of Glo1 suppresses cell proliferation and promotes cell apoptosis in breast cancer. A. CCK-8 results showed the cell proliferation ability of 
Glo1-siRNA group was significantly decreased from 24 h to 72 h than Blank and Mock groups (P<0.05, respectively). B. The effect of Knockdown of Glo1 on cell 
proliferation was measured by colony formation assay. Representative images of colony formation are shown (left panel). Results represented the mean ± SD in 
triplicate using bar graph (right panel). **P<0.01. C. The effect of Knockdown of Glo1 on cell apoptosis was measured by flow cytometry analysis.   
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provide a promising method to alleviate breast 
cancer progression.
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