
band(s) were evident in specimens with metastasis, being
particularly intense in specimens T34, T35, T38. This marked
increase in galectin-3 expression found here is in agreement
with the work of Kawachi et al. (25), who showed that
galectin-3 expression was significantly higher in primary
lesions of papillary carcinoma with lymphatic metastases
compared to primary lesions without metastases. Indicators of
metastasis or potential metastasis would be of much use for
diagnosis, but further studies will be needed, to show whether
the greater intensity of the immunoblot bands and/or the
presence of extra bands will be useful as such indicators. 

1-DE immunodetection also showed galectin-3 expression
in other malignant cancer tissues from bone, breast, colon,
esophagus, larynx, lung, and ovary (Figure 2). Multiple bands
were only present in thyroid, colon and ovary cancer tissues,
but these samples did not show metastasis. Since, there have
been no previous reports of multiple bands of galectin-3, we
further studied the expression of galectin-3 from thyroid PC
and colon by 2-DE immunodetection. Thyroid PC showed 3
dark spots with 32.9/8.29 (spot 1), 32.0/8.40 (spot 2) and
30.0/8.40 (spot 5), plus 2 light spots with 32.9/8.20 (spot 3)
30.0/8.20 (spot 4). At least some of these spots are likely to

arise from post-translational changes, such as
phosphorylation of galectin-3, which has been shown to occur
in other systems (29, 30). In any event, one of the dark spots
(spot 5) appears to be found mainly in the specimens with
metastasis (T33, T34, T35, T38), and is not likely due to
phosphorylation alone, since it has a decreased MW 30.0
kDa, compared to the main 32.9 kDa spot.

Conclusion 

1-DE immunoblotting for galectin-3 allows thyroid PC to be
readily distinguished from FA and FC, as well as from non-
neoplastic diseases. This will be useful for improving
diagnosis of PC, since there are many variant forms of PC,
including those containing follicular structures. In addition,
multiple bands may be found in metastasis. However,
inflammation can result in weak bands of galectin-3 being
occasionally found in other thyroid diseases, but these tend
to be much fainter. Galectin-3 was also detected in other
malignant cancer tissues by immunoblotting, especially in
colon and ovarian cancer. The MW/pI of the multiple forms
of galectin-3 in thyroid PC and colon were also
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Table II. Medical diagnosis of cancer specimens from different tissues.

Sample ID Age/Gender Diagnosis Metastasis

Bo40 16/F Osteosarcoma (Bone) No data
Br41 68/F Infiltrating ductal carcinoma, grade III (Breast) No
C42 63/M Adenocarcinoma, grade II (Colon) No
E43 56/M Squamous cell carcinoma, moderately differentiated (Esophagus) No
La44 47/M Squamous cell carcinoma, grade II (Larynx) Metastasis
Lu45 49/M Adenocarcinoma, poorly differentiated (Lung) Metastasis
O46 18/F Mucinous papillary cystadenocarcinoma (Ovary) No

Figure 3. Two-dimensional immunodetection of galectin-3 in adenocarcinoma (colon) and papillary carcinoma (thyroid). Colon showed 6 dark spots
with pI/MW 32.9/8.29 (spot 1), 32.0/8.40 (spot 2), 32.9//8.20 (spot 3), 30.0/8.20 (spot 4), 30.0/8.35 (spot 6) while PC showed 3 dark spots (spots 1, 2,
5) and 2 light spots (spots 3, 4). One hundred Ìg protein was loaded in both cases.
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