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ABSTRACT 

Methods for the therapeutic treatment of epithelial Wounds in 
mammals comprising administering to a mammal af?icted 
With an epithelial Wound a therapeutically effective amount 
of a galectin-3 protein and/or a galectin-7 protein are pro 
vided. Pharmaceutical compositions comprising a pharma 
ceutically suitable carrier or diluent and as an active agent a 
galectin-3 protein and/or a galectin-7 protein are also pro 
vided. 
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Human galectinm3 
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(SEQ ID NO..1) : 

LSGSGNFAEPQ 
PGAPAPGVY? 
LITILGTVKP 

PFESGKPFKI 

composition 

mole% 

. 33 

. 39 

. 96 

. 96 

. O6 

. 41 

. l4 

. 32 

. 92 

. 49 

. 51 

. 85 

. 36 

i 41 

. 37 

. 66 

. 32 

. 3O 

. l3 

. l1 

GWPGAWGNQP AGAGGYPGAS 
GPPSGPGAYP SSGQPSAPGA 
NANRIALDFQ RGNDVAFHFN 
QVLVEPDHFK VAVNDAHLLQ 

(250 amino acids, molecular wt: 

FIGURE 1 

YPGAY'PGQAP 
YPATGPYGAP 
PRFNENNRRV 

YNHRVKKLNE 
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PGAYPGQAPP 
AGPLZVPYNL 

EVCNTKLDNN 
ISKLGESGDZ 

26174 . 2 Da) 
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Human galectin-"i 
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(SEQ ID NO. 2) : 
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1 MSNVPHKSSL PEGIRPGTVL RIRGLVPPNA SRFHVNEJliCG EEIQGSDAALH FNPRLD'SSEEZV 
61 VFNSKEQGSW GREEZRGPGVP FQRGQPFEVL IIASDDGFKA VVGDAQYi-EHF RBREJPIJARVR 

121 LVEVGGDVQL DSVRIF 

Amino acid composition 

aa 

Ala 
Cys 
Asp 
Glu 

Phe 
1y 

His 
Ile 
Lys 
Leu 
Met 
Asn 
Pro 

Gin 
Arg 
Se}: 
Thr 

Val 
Tr‘o 

Tyr 

mole% 

5. 15 
O. 74 
5. l5 
6. 62 
5 . 88 

10. 29 
4 . L51 

3 . 68 

2 . 21 

8 . 82 

O. 74 
3. 68 
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41 . 41 

9. 56 
7 . 35 

47 
ll . 03 

O . 7a 
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‘ 30 

i 68 

. 35 

. 72 

. 82 

. 31 

. 46 

. 76 

. 55 

. 02 

i 87 

. 79 

. 45 

. 48 

. '78 

. 34 

. 88 

. 24; 

. O8 

(136 amino acids, molecular wt: 

FIGURE 2 

15059. 1 5a} 
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CLUSTAL W (l. 81'! Multiple Sequence Alignments 

Sequence 1: Human galectin-3 250 aa (SEQ ID NO. 1) 
Sequence 2 Rabbit galectir1—3 2112 aa (SEQ ID NO. 4 ) 
Sequence 3: Chicken qelectin-3 _2 62 ea (SEQ ID N05) 
Sequence 4 : Hamster gaiectin~3 2é5 ee (SEQ ID NO . 6) 

Sequences (2 : 3‘; Aligned. Score: 58 Sequences (3: 4} Aligned. Score: 52 
Sequences (1:3) Aliqned. Score: 55 Sequences (1 : 2] Aligned. Score: 82 
Sequences (l : 4) Aligned. Score: 84 Sequences (2: L1] Aligned. Scene: 78 

Group I Sequences: 2 Score : @935 
Group 2: Sequences: 3 Score : 4768 
Group 3: Sequences: 4 Scorez3929 
Alignment Score 6M8 . 

Human gslectin-B ————— —.— ———————— ——MADNTSLIIDALSGSGNPNPQGWPGAWGWNQPAG 32 

Hamster galectin~3 ——————————————— --MADGFSLNDALAGSGNPNPOGWPGAWG-NOP-S 3; 

Rabbit gelectin-B ——————————————— —"-MADGFSLNDALE!GSGHPPNQGWPGE’WG-NQPAG 3? 

Chicken galectin-G MQAMKARCWQPEWMLPLLPLSSPLHPQLSDALPAENPGAPPPQGWNRPPG 5O 

Euman qalectin~3 AGGYPG‘ASXPGAIPSQAPPGAYPGQAPPGAY'PG—-—APGAYPGAPAPGVY "f9 
Hamster galectin-E AGGYPGeASYPGAYPSQAPPGAYPGQAPPGAY?GPTA?3AYPG—PAPGAY 79 
Rabbit galectinw3 PSGYPG~AAYPGAYPGIiAP-GAYPGQAPPGPYPC ————— ——PG-- “AIIGAY 71 

Human galcctin-3 PGPPSGPGAYPSSGQPEATGAYPA-—TSPYG-APAGPLIVPYNLPLPGGV 125 
Hamster qelecti.n—,3 PGQPGASGAYP~~----—-~SRPGAYPA"—AGE’YG-AFTGALTVPYKLPLAGGV 121 
Rabbit galectin"3 PGQPGGPGAYPSPGQPSGAGAYPG——ASPYS—ASAGPLPVPYDLPLPGGV 115 

Human qalectin—3 VPRMLITILSTVKPNANRIALDFQRGNDVAFHFNPRFNENNRRVIVCNTK 176 

Rabbi-t galcct;n—3 MPRMLITIVG'IVKPNANRLALDFKRGNDVAFHFNPRFNENNRRVIVCNTK L68 

Human gal-:ctin-B LDNNWGREERQS-VE‘PFESGKPFE‘IIQVLVEPDHE‘KVAVNDAHLLQYNHRV 225 
Hamster galectin-S QDNNWGREIERQS—-AFPFESGRPFKIQVLVEADHFKVAVNDAHLLQYNHRM 223 
Rabbit galectin—3 VDNNWGREEROT-TFPFEIGKPFPCQVLVEPDHFKVAVNDAHLLQYNHRN 217 
Chicken galectin-B FQNNWGKEER'LAPRE‘PE'FFGTPFFJQVLCF .TJHFKVFXVNFJAHTJQFNFRF 237 

Human gslectin~3 
Hamster geiectirwB 
Rabbit galcctin-3 
Chicken qslectin-3 

FIGURE 3 
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CLUSTAL W (l . 81) Multiple Sequence Alignments 

Sequence 1 Human galectin-T 1.36 ea (SEQ ID NO. 2} 
Sequence 2: Rat galectin~7 136 ea (SEQ ID NC). 7) 
Sequence 3 Mouse galectin-T 136 sa (SEQ ID NZ). 8) 

Sequences (2 : 3) Aligned. Score: 88 
Sequences {1: 2) Aligned. Score: 72 
Sequences (i : 3) Aligned. Score: 78 

Group 1: Sequences: 2 Sco-re:283-7 
Group 2: Sequences: 3 Score12646 
Alignment Score 21 l 

Rat qalectin-"i MSATHHKTPLPQGVRLG'TVMRIRGVVPDQAGRFEVNLLCGEEQEADAALH 50 
Mouse gelectin-7 MSATHHKTSLPQGVRVG'TVMRIRGLVPDQAGRFEVNLLCGEEQGADAALH 5O 

Rat galectin-7 FNPRLDTSEVVFNTKQQGKAFGREERGTGEPFQRGQPFEVLIITTEEGFKT 100 
MOUSQ galectirr'f FNPRLDTSEVVFNIKQQGKWGREERG’E‘GiPf‘QRGQPFEVLLIATEEGEKA £00 
Human gaZeCtiiW-T FZQPRLDTSEVVFNSKEQGSWGREERGPGVPEQRGQPFEVLIIASSDGFKA 1G6 

FIGURE 4 
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PROSITE SCAN of Human ga1ectin-3 (SEQ 10 N01) 

N-qlycosyletien site (PROSITEI: P300001) 

[1M7 NFSL (SEQ ID 9) 

Protein kinase C phosphor lation site [PROSITE: P500005) 

131-139 TVK (SEQ ID NO. 10) 
194-196 SGK [SEQ ID NO. 11) 

Casein kinase II nhosmhorylation site (PROSITE: ?S0O006) 

6-9 SLHD (SEQ ID NO. 12) 
175-178 TKLD {SEQ ID NO. 13) 

N-myristoylation site (PROSITE: P500008) 

21-29 GAWGNQ {SEQ 10 No.14} 
27-32 GNQPAG (SEQ NO.15) 
3-4-39 GGYPGA (SEQ ID No.16) 
43-48 GAYPGQ (SEQ ID NO.17) 
52-57 GAYPGQ (SEQ ID NO.18) 

‘ 61-66 GAYPGA (SEQ ID No.19) 

65-70 GAPGAY (SEQ 11> NO.20} 
68-73 GAYPGA (SEQ 10 No.21) 

Galaptin sicmature sequence (PROSITE: P500309) 

181-200 WGREERQSVFPFESGKPFKI (SEQ ID NO. 22) 

FIGURE 5 
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PROSITE SCAN Of Human qalectin-7 (SEQ NO. 2) 

N-gl cosylation site (PROSITE: P500001) 

29-32 NASR (SEQ ID NO . 23) 

Protein kinase C phosphorylation site {PROSITE: P800005) 

1.32-3.34 SVR (SEQ ID NO. 24) 

Casein kinase II phosphorylation site (PROSITE: P500006) 

9-12 SLPE (SEQ ID NO. 25) 

N~myristoylation site (PROSITE: P300008) 

13-18 GIRPGT (SEQ ID NO. 26) 
44-4 9 GSDAAL (SEQ ID NO. 27) 

Galaptin signature sequence (PROSITE: P800309) 

70-89 WGREBRGPGVPFQRGQPFEV (SEQ ID NO . 28) 

FIGURE 6 
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PFAM 7 . O HMM Sequence Alignment 

P€OO337 
score 217.2, E = 

PFOOBET 

Human galec‘tin-B 117 

PFO0337 

Human galectin-Ii 159 

PFOO337 

Human galectin-B 205 

(Galactoside-binc'ing lectin domain, 
1. 312-62 

SEQ ID NO. 3) 

p+ +l++g+ p++ +t+ GtV p na+r a+++ +g nd+++1~1 
PYNLPLPSC-VVPRMLITILGTVKP-NANRIALDFQRG-———NDVAFI§ 158 

EPDHFKVAVNDAHLLQYNHRVKRLNEISKLGISGDIDLTSASY 2117 

FIGURE 7 
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FIGURE 9 
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USE OF GALECTIN-7 TO PROMOTE THE 
RE-EPITHELIALIZATION OF WOUNDS 

RELATED APPLICATIONS 

[0001] The present application claims priority to provi 
sional application U.S. Ser. No. 60/286,903, ?led Apr. 27, 
2001 Which is incorporated herein by reference in its entirety. 

GOVERNMENT FUNDING 

[0002] This invention Was made With Government support 
under grant number EY-07088 from the National Institutes of 
Health. Accordingly, the government may have certain rights 
in this invention. 

BACKGROUND OF THE INVENTION 

[0003] The repair of Wounds in mammalian tissue (e.g., 
epithelial defects, lesions, or ero sions caused by disease, acci 
dental injury, surgical procedure, etc.) involves an orderly, 
controlled cellular response. Three phases have been 
described in normal Wound healing: acute in?ammatory 
phase, extracellular matrix and collagen synthesis, and 
remodeling (Wound Repair by Peacock, W.B. Saunders, 
Philadelphia, Pa., 1984). The sequence of the healing process 
is initiated during an acute in?ammatory phase With the depo 
sition of provisional tissue. This is folloWed by re-epithelial 
iZation, collagen synthesis and deposition, ?broblast prolif 
eration, and neovasculariZation, all of Which ultimately de?ne 
the remodeling phase (see, for example, Clark, J. Am. Acad 
Dermatol. 13:701, 1985). These events are knoWn to be in?u 
enced by groWth factors and cytokines secreted by in?amma 
tory cells and by epithelial cells, endothelial cells, platelets, 
and ?broblasts localiZed at the edges of the Wound (see, for 
example, The Molecular and Cellular Biology of Wound 
Repair (The Language of Science) Ed. by Clark, Plenum 
Press, NeW York, N.Y., 1996; Hunt et al., in The Surgical 
Wound Ed. by Dineen at al., Lea & Febiger, Philadelphia, Pa., 
1981; Nemeth et al., in Growth Factors and OtherAspects of 
Wound Healing: Biological and Clinical Implications Ed. by 
Barbul et al., A. R. Liss, NeW York, NY, 1988; and Assoian 
et al., Nature 309:804, 1984). During re-epithelialiZation, 
cells at the leading edge undergo a phenotypic conversion 
characterized by a dramatic reorganiZation of the cytoskel 
eton, disruption of stable intercellular adhesion, and redistri 
bution of adhesion related molecules. The breakage of the 
stable intercellular contacts is a prerequisite for initiating 
re-epithelialiZation. FolloWing re-epithelialiZation, reversion 
to the epithelial phenotype, including the reformation of 
stable intercellular contacts, must occur if the function of the 
epithelium is to be fully restored. The failure of epithelial 
cells to migrate over the Wound surface and failure of 
migrated epithelial cells to remain adherent to the substratum 
are fundamental causes of debilitating clinical conditions 
knoWn as persistent epithelial defects (i.e., non healing 
defects) and recurrent epithelial erosions respectively. 
[0004] Disorders of Wound healing constitute a serious 
medical problem for several different organ systems includ 
ing the skin, gastrointestinal tract, and cornea. For example, 
loss of cell-cell adhesions Within the epidermis produces 
life-threatening blistering skin diseases knoWn as pemphigus 
foliaceus and pemphigus vulgaris (CellAdhesion and Human 
Disease Ed. by Marsh et al., Ciba Foundation Symposium, 
Vol. 189, John Wiley & Sons, NeWYork, NY, 1995). Persis 
tent epithelial defects in the form of delayed re-epithelialiZa 
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tion are a characteristic of chronic skin Wounds, in particular 
venous stasis ulcers (Falanga et al., J Dermatol. Surg. Oncol. 
19:764, 1993). Within the cornea, lack of epithelial cell adhe 
sion to the stroma and the basement membrane leads to recur 
rent corneal erosions (Macaluso et al., in Cornea Ed. by 
Krachmer, Mosby, St. Louis Mo., 1997). Persistent corneal 
epithelial defects occur in a Wide variety of clinical situations 
such as in injuries caused by radiation, corneal abrasions or 
lacerations, chemical burns of the cornea such as alkali and 
acid burns, keratopathies, keratities and corneal dystrophies. 
Persistent corneal epithelial defects carry a high risk of cor 
neal perforation and ulceration (Macaluso et al., supra). 
[0005] Despite the need for more rapid healing of Wounds, 
to date there has been only limited success in accelerating 
Wound healing With pharmaceutical agents. In the case of 
corneal injuries, the use of epidermal groWth factor (Eiferman 
et al., Invest. Opthalmol. VlS. Sci. (Suppl.) 28:52, 1987), 
?bronectin (Nishida et al., J. Cell. Biol. 97: 1653, 1983), col 
lagenase inhibitors (Kenyon et al., Invest. Opthalmol. VlS. Sci. 
18:570, 1979), topical steroids (Lass et al., Arch. Opthalmol. 
99: 673, 1981), matrix metalloproteinase inhibitors (Murphy 
et al., Biochemistry 30:8097, 1991), ascorbates (Foster et al., 
Invest. Opthalmol. Vis. Sci. (Suppl.) 19:227, 1980), heparin 
(Aronson, Am. J. Opthalmol. 70:65, 1970), and tetracyclines 
(Perry et al., Ophthalmology (Suppl.) 92:77, 1985) does not 
alWays result in successful long-term management. For 
example, topical application to a corneal injury of epidermal 
groWth factor (EGF) (Singh et al.,Am. J. Opthalmol. 103:802, 
1987) or ?bronectin (Tenn et al., Invest. Opthalmol. Vis. Sci. 
(Suppl.) 26:92, 1985), enhances epithelial Wound healing but 
does not prevent recurrent erosion and secondary breakdoWn 
of the corneal epithelial surface. 
[0006] Accordingly, there is a need in the art for additional 
pharmaceutical agents and compositions that promote the 
healing of Wounds. In particular, there is a need for agents, 
compositions and therapeutic methods that promote the re 
epithelialiZation of persistent epithelial defects and prevent 
recurrent epithelial erosions. 

SUMMARY OF THE INVENTION 

[0007] In one aspect, the present invention provides meth 
ods for the therapeutic treatment of epithelial injuries in 
mammalian tissue involving administering to a mammal 
afflicted with an epithelial injury a therapeutically effective 
amount of galectin-3, galectin-7, or a combination of galec 
tin-3 and galectin-7. 
[0008] In another aspect, the present invention provides 
pharmaceutical compositions that include a pharmaceutically 
acceptable carrier or diluent and an amount of galectin-3 
and/or galectin-7 su?icient to promote the re-epithelialiZa 
tion of Wounds in injured mammalian tissues. 
[0009] In general, it is believed that galectin-3 and/or galec 
tin-7 Will be clinically useful in promoting the healing of 
Wounds associated With any epithelial tissue including but not 
limited to the skin epithelium; the corneal epithelium; the 
lining of the gastrointestinal tract; the lung epithelium; and 
the inner surface of kidney tubules, of blood vessels, of the 
uterus, of the vagina, of the urethra, or of the respiratory tract. 
The present invention encompasses the treatment of a variety 
of Wounds that include but are not limited to persistent epi 
thelial defects and recurrent epithelial erosions such as sur 

gical Wounds, excisional Wounds, blisters, ulcers, lesions, 
abrasions, erosions, lacerations, boils, cuts, sores, and burns 
resulting from heat exposure or chemicals. These Wounds 
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may be in normal individuals or those subject to conditions 
Which induce abnormal Wound healing such as diabetes, cor 
neal dystrophies, uremia, malnutrition, vitamin de?ciencies, 
obesity, infection, immunosuppression and complications 
associated With systemic treatment With steroids, radiation 
therapy, non-steroidal anti-in?ammatory drugs (N SAID), 
anti-neoplastic drugs and anti-metabolites. 
[0010] In certain embodiments, the present invention 
involves the administration of pharmaceutical compositions 
that include galectin-3 proteins With the amino acid sequence 
of human galectin-3 as represented by SEQ ID N011 of the 
sequence listing. In other embodiments, the present invention 
involves the administration of pharmaceutical compositions 
that include galectin-3 proteins With an amino acid sequence 
that is substantially identical to the amino acid sequence of 
SEQ ID N011. For example, in certain embodiments, the 
present invention involves the administration of pharmaceu 
tical compositions that include galectin-3 proteins Which con 
tain accidentally or deliberately induced alterations, such as 
deletions, additions, substitutions or modi?cations of the 
amino acid residues of SEQ ID N011. In yet other embodi 
ments, the present invention involves the administration of 
pharmaceutical compositions that include proteins repre 
sented by fragments of the amino acid sequence SEQ ID 
N01 1 or hybrid proteins that comprise these fragments. Frag 
ments of SEQ ID N011 preferably include a galectin-3 N-ter 
minal domain and a galectin-3 proline, glycine, and tyrosine 
rich domain; a galectin-3 proline, glycine, and tyrosine-rich 
domain and a galectin-3 galactoside-binding domain; or a 
galectin-3 galactoside-binding domain. 
[0011] In certain other embodiments, the present invention 
involves the administration of pharmaceutical compositions 
that include galectin-7 proteins With the amino acid sequence 
of human galectin-7 as represented by SEQ ID N012 of the 
sequence listing. In other embodiments, the present invention 
involves the administration of pharmaceutical compositions 
that include galectin-7 proteins With an amino acid sequence 
that is substantially identical to the amino acid sequence of 
SEQ ID N012. For example, in certain embodiments, the 
present invention involves the administration of pharmaceu 
tical compositions that include galectin-7 proteins Which con 
tain accidentally or deliberately induced alterations, such as 
deletions, additions, substitutions or modi?cations of the 
amino acid residues of SEQ ID N012. In yet other embodi 
ments, the present invention involves the administration of 
pharmaceutical compositions that include proteins, repre 
sented by fragments of the amino acid sequence SEQ ID 
N012 or hybrid proteins that comprise these fragments. Pre 
ferred fragments of SEQ ID N012 include a galectin-7 galac 
toside-binding domain. 
[0012] The present invention also encompasses the admin 
istration of pharmaceutical compositions that include pro 
teins represented by the amino acid sequence of galectin-3 
and/ or galectin-7 taken from any mammalian species includ 
ing but not limited to bovine, canine, feline, caprine, ovine, 
porcine, murine, and equine species. 
[0013] In certain embodiments, the pharmaceutical com 
positions of the present invention further include one or more 
additional therapeutic agents. In certain embodiments, the 
additional therapeutic agent or agents are selected from the 
group consisting of groWth factors, anti-in?ammatory agents, 
vasopressor agents, collagenase inhibitors, topical steroids, 
matrix metalloproteinase inhibitors, ascorbates, angiotensin 
II, angiotensin III, calreticulin, tetracyclines, ?bronectin, col 
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lagen, thrombospondin, transforming groWth factors (TGF), 
keratinocyte groWth factor (KGF), ?broblast groWth factor 
(FGF), insulin-like groWth factors (IGF), epidermal groWth 
factor (EGF), platelet derived groWth factor (PDGF), neu 
differentiation factor (NDF), hepatocyte groWth factor 
(HGF), and hyaluronic acid. 
[0014] The pharmaceutical compositions of the present 
invention can be administered to humans and other mammals 
topically, orally, rectally, parenterally, intracisternally, intra 
vaginally, intraperitoneally, bucally, ocularly, or nasally, 
depending on the severity and location of the Wound being 
treated. Administration may be therapeutic or it may be pro 
phylactic. Liquid dosage forms for oral administration of an 
inventive pharmaceutical composition include, but are not 
limited to, pharmaceutically acceptable emulsions, micro 
emulsions, solutions, suspensions, syrups and elixirs. Solid 
dosage forms for oral administration include capsules, tab 
lets, pills, poWders, and granules. Dosage forms for topical or 
transderrnal administration include ointments, pastes, 
creams, lotions, gels, poWders, solutions, sprays, inhalants, or 
patches. Injectable preparations may be in the form of sterile 
injectable aqueous or oleaginous suspensions. Compositions 
for rectal or vaginal administration are preferably supposito 
ries. Prophylactic formulations may be present or applied to 
the site of potential Wounds, or to sources of Wounds, such as 
contact lenses, contact lens cleaning and rinsing solutions, 
containers for contact lens storage or transport, devices for 
contact lens handling, eye drops, surgical irrigation solutions, 
ear drops, eye patches, and cosmetics for the eye area. The 
invention includes opthalmological devices, surgical devices, 
audiological devices or products Which contain disclosed 
pharmaceutical compositions (e. g., gauZe bandages or strips). 

DESCRIPTION OF THE DRAWING 

[0015] FIG. 1 depicts the amino acid sequence and compo 
sition of human galectin-3 (Accession No. BAA22164 in 
GenBank, SEQ ID N011). 
[0016] FIG. 2 depicts the amino acid sequence and compo 
sition of human galectin-7 (Accession No. I55469 in Gen 
Bank, SEQ ID N012). 
[0017] FIG. 3 depicts a CLUSTAL W alignment of the 
amino acid sequence of human galectin-3 (SEQ ID N011) 
With the amino acid sequences of rabbit galectin-3 (Acces 
sion No. JC4300 in GenBank), chicken galectin-3 (Accession 
No.AAB02856 in GenBank), and hamster galectin-3 (Acces 
sion No. CAA55479 in GenBank). The ?rst (upper) sequence 
in the ?gure is amino acids 1 to 250 of human galectin-3 (SEQ 
ID N011), the second sequence in the ?gure is amino acids 1 
to 245 of hamster galectin-3, the third sequence in the ?gure 
is amino acids 1 to 242 of rabbit galectin-3, and the fourth 
(loWer) sequence in the ?gure is amino acids 1 to 262 of 
chicken galectin-3. 
[0018] FIG. 4 depicts a CLUSTAL W alignment of the 
amino acid sequence of human galectin-7 (SEQ ID N012) 
With the amino acid sequences of rat galectin-7 (Accession 
No. P97590 in GenBank) and mouse galectin-7 (Accession 
No. 054974 in GenBank). The ?rst (upper) sequence in the 
?gure is amino acids 1 to 136 of rat galectin-7, the second 
sequence in the ?gure is amino acids 1 to 136 of mouse 
galectin-7, and the third (loWer) sequence in the ?gure is 
amino acids 1 to 136 of human galectin-7 (SEQ ID N012). 
[0019] FIG. 5 is a summary of the results of a PROSITE 
scan of human galectin-3 (SEQ ID N011). 
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[0020] FIG. 6 is a summary of the results ofa PROSITE 
scan of human galectin-7 (SEQ ID NO:2). 
[0021] FIG. 7 depicts an alignment of the galactoside-bind 
ing domain of human galectin-3 With a consensus amino acid 
sequence (P1300337) derived from a hidden Markov model 
(HMM) from PFAM. The upper sequence is the consensus 
amino acid sequence (P1300337, SEQ ID NO:3), While the 
loWer amino acid sequence corresponds to amino acids 1 17 to 
247 of SEQ ID NOzl. 

[0022] FIG. 8 depicts an alignment of the galactoside-bind 
ing domain of human galectin-7 With a consensus amino acid 
sequence (P1300337) derived from a hidden Markov model 
(HMM) from PFAM. The upper sequence is the consensus 
amino acid sequence (P1300337, SEQ ID NO:3), While the 
loWer amino acid sequence corresponds to amino acids 5 to 
135 of SEQ ID NO:2. 

[0023] FIG. 9 includes a series of photographs of corneas 
With 2 mm abrasion or excimer laser Wounds that Were 
alloWed to partially heal in vivo and Were then analyZed for 
galectin-3 immunoreactivity in paraf?n sections. (A), Hema 
toxylin and eosin staining of (i) normal corneas and corneas 
immediately after (ii) abrasion and (iii) excimer laser injury. 
(B), Immunohistochemical staining of (i) normal gal3"/+ cor 
neas and (ii) healing gal3"/+ corneas after excimer laser 
injury. Immunohistochemical staining of (iii) normal gal3_/_ 
corneas and (iv) healing gal3_/_ corneas after excimer laser 
injury. Dark color indicates positive immunostaining. WE, 
Wound edge; LE, leading edge of migrating epithelium; 
arroWs, epithelium; arroWheads, leukocytes/stromal cells. 
[0024] FIG. 10 is a graph illustrating the effect of [3-lactose 
(Lac) and sucrose (Suc) on the healing rate of injured corneal 
epithelium. 
[0025] FIG. 11 is a series of graphs illustrating the healing 
rate of injured corneal epithelium in Wild type (gal-3+”) and 
galectin-3 de?cient (gal-3_/_) mice injured by excimer laser 
or alkali treatment and alloWed to heal in vivo or in vitro. 

[0026] FIG. 12 is a table depicting differences in gene 
expression of galectin-7 and a selection of house keeping 
genes (GAPDH is D-glyceraldehyde-3-phosphate dehydro 
genase; RPS29 is ribosomal protein S29; ODC is omithine 
decarboxylase) betWeen Wild type (gal-3+”) and galectin-3 
de?cient (gal-3_/_) mice as determined by cDNA microarray 
and semi-quantitative PCR. 
[0027] FIG. 13 illustrates differences in the expression of 
galectin-7 betWeen Wild type (gal-3+”) and galectin-3 de? 
cient (gal-3_/_) mice as determined by (A) Western blot analy 
sis, (B) immunohistochemical analysis, and (C) using mouse 
embryonic ?broblasts. 
[0028] FIG. 14 is a graph illustrating the effect of exog 
enous galectin-3 on the healing rate of injured corneal epi 
thelium in (A) galectin-3 de?cient (gal-3_/_) mice and (B) 
Wild type (gal-3+”) mice. 
[0029] FIG. 15 is a graph illustrating the effect of [3-lactose 
(Lac) and sucrose (Suc) on the healing rate of injured corneal 
epithelium of Wild type (gal-3+”) mice in the presence of 
exogenous galectin-3. 
[0030] FIG. 16 includes (A) a graph illustrating the effect of 
exogenous galectin-7 on the healing rate of injured corneal 
epithelium in Wild type (gal-3”’), When used alone, With 
[3-lactose (Lac), or With sucrose (Suc); and (B) a graph com 
paring the effect of exogenous galectin-7 on the healing rate 
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of injured corneal epithelium in Wild type (gal-3+”) and 
galectin-3 de?cient (gal-3_/_) mice. 

DESCRIPTION OF CERTAIN PREFERRED 
EMBODIMENTS 

[0031] The present application mentions various patents, 
scienti?c articles, and other publications. The contents of 
each such item are hereby incorporated by reference. In addi 
tion, the contents (as of the ?ling date of the application) of all 
Websites referred to herein are incorporated by reference. 
[0032] The present invention provides pharmaceutical 
compositions comprising galectin-3 and/or galectin-7 useful 
for enhancing the re-epithelialiZation of Wounds in injured 
mammalian tissues. The invention also provides methods for 
the therapeutic treatment of epithelial injuries in mammalian 
tissue comprising administering to a mammal af?icted With 
an epithelial injury a therapeutically effective amount of 
galectin-3, galectin-7, or a combination of galectin-3 and -7. 
When administering a combination of galectin-3 and -7, 
galectin-3 may be administered before, in conjunction With, 
or after the administration of galectin-7. 
[0033] The invention encompasses the ?nding that galec 
tin-3 is up-regulated in migrating corneal epithelial cells fol 
loWing injury to the cornea (Example 1). The invention also 
includes the discovery that the re-epithelialiZation of corneal 
transepithelial excimer laser Wounds and corneal alkali-bum 
Wounds is signi?cantly sloWer in galectin-3-de?cient mice 
compared to that in Wild type mice (Example 2). The inven 
tion further provides the discovery that the expression of a 
number of injury-related genes (e.g., tolloid-like protein and 
galectin-7) are abnormal in galectin-3-de?cient mice (Ex 
ample 3). Additionally, the invention demonstrates that exog 
enous galectin-3 and -7 promote the re-epithelialiZation of 
corneal Wounds (Examples 4 and 5, respectively). 

Galectins 

[0034] Lectins are proteins that are de?ned by their ability 
to bind carbohydrates speci?cally and to agglutinate cells 
(see, for example, Sharon, Trends Biochem. Sci. 18:221, 
1993). Lectins have been shoWn to be involved in a Wide 
variety of cellular functions including cell-cell and cell-ma 
trix interactions. Lectins are Widespread among plants, inver 
tebrates and mammals. Animal lectins have been grouped 
into four distinct families: 1) C-type lectins; 2) P-type lectins; 
3) galectins (formerly termed S-type lectins); and 4) pentrax 
ins (see, for example, Barondes et al., .1. Biol. Chem. 269: 
20807, 1994). 
[0035] All mammalian galectins that have been analyZed in 
detail recogniZe [3-lactose and related [3-galactosides. While 
all mammalian galectins share similar a?inity for small [3-ga 
lactosides, they shoW signi?cant differences in binding speci 
?city for more complex glycoconjugates (Henrick et al., Gly 
cobiology 8:45, 1998; Sato et al., J. Biol. Chem. 26716983, 
1992; and Seetharaman et al., J. Biol. Chem. 273:13047, 
1998). In addition to binding [3-galactoside sugars, galectins 
possess hemagglutination activity. Laminin, a naturally 
occurring glycoprotein containing numerous polylac 
tosamine chains, has been shoWn to be a natural ligand for 
certain galectins. Laminin is a component of the basal lami 
nae, the extracellular matrix Which underlies all epithelia and 
surrounds individual muscle, fat and SchWann cells. Interac 
tions betWeen cells and the basal laminae are knoWn to in?u 
ence the migration and/or differentiation of various cell types 








































