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Expression of galectin-3 in rat brain
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Abstract :

Galectin family, endogenoys-galactoside-binding animal lectins, is known for the role in cell

differentiation, morphogenesis, apoptosis and tumorigenesis. Galectin-3, one of family member, has been
studied for its role in cell differentiation and tumor metastasis, and for its expression on epithelial cells
of colon and mast cells but not in brain. Several reports, however, suggest its expression in brain including
as a prion binding protein. In this report we explored possibility of galectin-3 expression in brain tissue.
With Western blot and RT-PCR with rat brain tissues, we could detect galectin-3 that was not shown by
conventional immunohistochemistry. Our results indicated galectin-3 was expressed in brain, and substantiate
the previous report on galecin-3 as a prion-related protein in brain.
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Galectin family= 2§ 1]<] B-glactoside-binding lectin

ERA AR %, F3 olF 5o Bojste AR
g A Aok AR E HAS 14572 galectie]
AFIT, °]E T I galectin, = galectin-1, 3, 4
&A= B3] w2 Aot Kal = Sl [1-4, 15].
Thioglycollatez #4J&}¥l macrophagdl~l & 27
H galectin-3= [10] o1&] 7]e] E-Edh= B 26-
35 kD& monomeEA] A %7 e)a A E7E7 %
E3 A4 249 FUdset £ Fo] 5 AA o
2 717 Bolshs Aow 4EA Yo, E3] laminin
of Belyor AYstes Ao w dHA Ut [17, 29,
30]. Galectin-3&t .- A8 2 BEHo] glom F
7+ §-APd o] 1 FH o] mouse, ratzE] ¥ humarilA] B
3E galectin-3 @A #HZo| HZAE hamsted]
galectin-3@ -2 A4k pFolA 80% o) FAME S
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o3 9t [3, 5, 11].
Galectin-3= /‘ﬂ}_ FH o AlE S, Al
7} 8 Zow BExshy, wil A ErE FHHT) [22

B} Ao

28). 7]=2] Mzl 2P galectin-3= &3}
= tissue macrophages, dendritic cells, alveolar ¢é&lis
Kupper cellss& 233 macrophaged 52 A¥Ex
[8] a3k, A7, #o] Al EA theF Wilo] =
ek FrET) [12, 16]. 5P ¥ ZH A= o] B
A 2 AAF el EolF dlslo] HHo] glor} [3], A

A A M ASEA w—‘EU]— [8]. webA galectin-3=
HAa G| o3t A&L 7|Eew 2 ) dorsal root

ganglion neuror% [19] ﬂ] ek AAA EL A 2
A BEEA O Flo] M= Hof gl
Galectin-3= Al 2204 Uz o5& uf B3}
Fgo] ot dlylox= CBP7GY Aj= o] 9l
L} lactos& #7Fe 73 galectin-3= RNA% Z3sa
CBP7G- £= {7 Heo] #&Ho] 37| galectin-3|
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N-terminaP] hnRNP2} f-AFSE 2 A0 = o A3lar
ATh [23, 27]. 3 galectin-3= nuclear ribonucleoprotein
7 BgtA = dA 8k prion protein (PrP) mRN& 2
Sote d¥ AR WAHAT [24]. 2HER A
galectin-3} prione] =& o)L} BAfjo] 2hgg 2oz 3
Z5™ pre-mRNA substratd 2831 splicingl ¥
o =M mRNA processing #HE Aoz FAHE
ATk [7). =3 scrapiel Z4EE hamstet] ¥ 2204
pre-mRNA} A3 galectin-3} TAE AT [20], ©]<)
%= 68 kD&| laminin binding proteing prion A3
won WET Tt [25].

whA] B Ao A= AF7HA HAaA FEEA &
=rhe 7189 ATt vhate] 213 A el 4] prion
Agdio= #8517) 4= galectin-3} ¥ 4]
A E Eofof sttl= A4 RT-PCRY 3 Western blot
analysi& ©]-§go =4 7]&0 W g o2 = A
FAHA gl dhA) EAE w27 o) 2] galectin-32H &

el
Tz o
RNA F£
A% 5678 2] Sprague-Dawley&2] 4 rar] ¢}

#HZzA oA RNAE F%38}7] 93] acid guanidium
thiocyanate-phenol-chloroforths ARE-81A T} [6]. %
F RNAZ ethidium bromidel %712 1%2] agarose gel
off A719%53k] BEe & ODpIA SH=F S48}

=

o At RNAS thfe B A glo] AME:
H FFT A7) 722 diethylpyrocarbona@ # 2]

EEREELS

RT-PCR

RT-PCRS %&5}¢] galectin-3 5°]3F RNAS AZ3)

7] $l8l Z+zt Bo0)#2l 974492 oligonucleotide primer
ES IN(Table 1),34938le o83}t 717 senséf
antisensél primer &% A|Z8}%5 o A2-2 Takara}
(Shiga, Japan] <|#}3ict.

Reverse transcription solution (ANTP 2 mM, random

o

Table 1. Design of primers for RT-PCR

Primer Sequence(53') Size Location
G3F actgactagtgccctacgatatgcectgee 30 bp  415-495
G3R gcccaccccttctggcttaga 21 bp 815-846
RPF  ggtctatagccaaagaagcactg 23 bp 1045-1068
RPR ttatgagacacgacctaattctagc

rlo

- $3%

primer,
inhibitor)e]l RNAZ
of|A] 607k, 9FCel A 557k
k.

PCR2 thermal cycler (Perkin Elmer, USE) ©)
o 30 cycle’h-&-& Faetd o™ vk cycle EOﬂ
S DNAE 72ColA 1087t 2174 1 #H ok PCRAME:
2 2% Nusieve agarose gel (FMC Co. Ltd., USAX
71%8F ATt

ghH | ALE-E primers?] sequence(5- 3= U
I 2o Al primer2 4] (9 A); 415-495) G3F
(actgactagtgccctacgatatgeectdge)s-Hte] primezA] (%
=]; 815-846) G3R (gcccaccecttctggcttagal! 3ol ARE-
SkaATh.

MgC} 1.5mM, reverse transcriptase, RNase
H7Vs &, 258Col A 1587k, 42C
HhS-A)7 cDNAZ $H4 &)

O

Southern blot analysis

RT-PCRAHE-0] 31 mRNACT <)% 719 % gelst

7] 13l Southern blot analysss <33 8131t} RT-PCRA}
E& 2% agarose gdl 71953 §, MeOH= %}/‘45}
A%l nylon membrane (Boehrlnger-Mannhelm Germany)
o %713 UVE 583k o] I4sl9itt. ©] membrane

= prehybridization solution (50% formamide, 0.5%
Tween-20, 5X Denhardt's solutioh) &7} 45-55Cef 4]
205-7F ¥F5-~17] T2 100 ug/nh sonicated salmon sperm
DNA$} digoxigenin-labelled specific oligonucleotidéss:

o] hybridization solutiodl] 7} 45-55CellA] &}
3 F<2 ¥H3-A1FH Y. Membrang€ anti-digoxigenin
alkaline phosphatase conjugate antidddgl71¥ TBST
(Tris-buffered saline, 1% Tween-20) ¥+-3-A1 71 &, p-
nitroblue tetrazolium chloridg 5-bromo-4-chloro-3-
indolyl-phosphatgl %3+e TBS® S A Z T},

J—-]j\__

o) =
AT

Protein extraction and purification

Etherx]2] gt A5 5-65-% 2] Sprague-Dawleys-2] 4
Z rate] o} HE=HE AFH 3 homogenizer (M.
Zipperer, Germang. #2133, 14,0009 302 &<t
I3F gAE-Este] 4 ds 3eakith thA] 20,0009
2 W7 ERE AalEE ot &2 -2 asialofetuin
< ©]&3 affinity chromatography ¥-2 99t}
Asialofetuin affinity columr®- <8}-4]%] cyanate-activated
sepharose 4B beads (Sigma, St. Louis, EAgialofetuin
50 mg/me 8+ PBS (pH 8.0 ©7} 4ColA 815
W Fgk Wkg-A17] th2 phosphate buffer (10 mM
phosphate with 2 mM dithiothreitol (DTT), 1 mM MggO
0.2 mM phenylmethylsulfonylfluoride (PMSF),Z&] 3.

25 bp 1387-14110.2% NaN, pH 7.2 #38& w4 24939t} Column



YPE ¥ A2 galectin-2] A&

£ &% oiid $ho)2 ohA] columml] S]] 3
29 29 AL, 3-502 column volume]

phosphate bufféz Al 2] 8} t}. Asialofetuinl 2 %
galectin-3= 0.4 M lactosel 2 mM DTTS 73 PBS
2 3elnh A4 A4 o dolxl £ e vy
2 g2 LowryHol met A=At b, P4 dl=
TO 2= E. Coli systeng: o]8-3fe] 2 AHdA A
28§22 2123 human galecting A&-8F51t} [13].

SDS-PAGE®2} Western blot analysis

Z2 e &3 @23} affinity chromatographi
AR ehd e Laemmli ¥ ol wt AlzE sodium
dodecyl sulfate (SDS) 12% polyacrylamide 5geB.5%
stacking ge® AFE-8te] $19) 2 A SNl FPH At A
719 % 0] £ gel A9 band= PVDF membrarid 30
VoA 3rZE FRt o] FA1Z e, galectin-F €<15}7]
A8 Eo)A ¢l M3/38 hybridomar Er]%F 4392 1
2 A ZA olgEt [10]. 27 FA=A=
horseradish peroxidase-conjugated goat anti-rat antibody
(Promega Biotec, Adison, WH A}-&3}% 7, 3,3'-
diaminutesobenxidine tetrahydrochloride solutich /g2
oAl 30% FRF EAAATT [21].

g

Fig. 1A= # ¢} ¥ 22 X ZA galectin-35-0]2 ¢]

primerg ©]&3 RT-PCRe] Ao|th. # Z7 (lane 1)

Fig. 1. Expression of galectin-3 mRNA in rat tissues.
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¥ Z2F A gl bandEe] Z7)= ek 430 b
el th 33, o]# A do)zl band’t galectin-2|
MRNASTA FEHJ=AE 915}7] 913 cDNAZ 5

o]F o= Q5=
analysi€ 38} th. Fig. 1BI1A #2&5 ule} 7o) &
Z3 pand= galectin-2] mRNASA f-2 =R -Lo) &
A=A, RT-PCRI 23] Yojxl H3E densitometric
analysis2 (Molecular analyst, Bio-Rad, USAY 342

internal prob& ©]-&% Southern blot

=

2 248 192 v ¥ 24 band] == #H ZH
na] geo] 1 Awel Ao T oyt
3, A3l glolx BAE mRNAZE 7154 ez
A Yy 2 3 &
-3lkD
B 1234
- 31kD

Fig. 2. Western blot analysis of galectin-3 was done on 12

(A) RT-PCR products separated on 2% agareose gel. (B% SDS-PAGE. (A) with crude extracts, lane 1; control, lane
Southern blot analysis of RT-PCR products with internal 2; lung, lane 3; brain, lane 4; marker. (B) with affinity
probes. The bands were 431 bp: lanel; 1 kb marker, lanpurifed proteins, lane 1; brain, lane 2; lung, lane 3; unthoun
2; lung, lane 3; brain. lung protein, lane 4; marker.
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= A9 translationi}-g S AXA &= A= o]
u] 2 dolA] gl AMdel=E Western blot analyss
A5k galectin-3wheid ] HAS FlEtqrt. 24
oA wldS 253 & A7|9F3te] galectin-3wE
B4 FAE ol AFsle W, Y dExdem
ARE-3F recombinanat galecting® =l =2 oA F&3 A
B A9t galectin-2] 30 kDa-9)ol 4] WA whk-g-
g = AATHFIg. 2A).

g} o)m BaE Hhel 7o) prion © ] 2 o
AHEH7] YA HelAe EdHe] P54 o)
galectin-F} lactosel] Zget= A AL o] &3l
asialofetuin affinity chromatograpfy 2 &2 24 ¥z
oA galectin-3] A& A=t 72 A3 HA
H ¥ 2Hx RS H 249 AR GEEY B R
9141 == TZlo] Western blot analysit <] <15
AtkFig. 2B).
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Galectin-3= =, 2174, 4283 5 ofg] 7], 98 Al
Fol A= FxFo] Jen 1 75 tsiM = ket
Al AANEL 7= AT A 3] B A= &
3k AEo|th, 2= 781, - galectin-3F A&
o] 2#2] laminin binding protei&-©] prion proteir 2
Stete] prion @A) Wy 247]% rhside] A8
of me} [24] £ A= galectin-3] rat = ZZ o
A9 2 HEFAT £ Aox = o) S8k $-
A galectin-2] 32 mRNASH ©hlal =2=dx] A
starh 2 A3 A ¥ 23U F450 U=
galectin-2] o] 53] #o] AZo] o2 Ao| dldH
or= wEke] mRNAS 2ol iz Izke] A
S& el B ¥} %2 RT-PCRS: ©)8-3}o
mRNAS] 28-S 81519 3. Southern blot analysi 4
Aot olF HFsh= e A9t Galectin-3]
gl Eo] primer’d (G3F} G3R)2.Z cDNAZ FZA
7S A4 ddEE PCRYEFS 4HE9] A7) ¢F 430
bp A== d/dHrt. & A+ A= galectin-3 mRNA
] ZA oA I A== # 2 WE] ol 7]
T Wy o R AEHA ¥UE o] Aot dAH

HH, 240 A F53 WA & affinity chromatography
2 A3k T Western blot analysi =33t A3} &) %
e AN E # 2AA FuiE G 4

YA ez 271 band HEHHE Zo] &l
Atk o]= galectin-B] HolAe] A2 HF 7]E
= 3l

Z
3}3ted Al oL} Western blots2] S4H2 0] wbH o

E2E AZ0] HA &S AER @A, affiniyE o]
chromatograph§t #A48=3H4 W& o] §e 2A
AT 5 Jon, B3 AA WA galectin-F= =
aFgoern AYEPS el =& A
Art.

o] A RE galectin-¥} o] EA]58 4 mRNA
splicing factoR2 Z-&3lth= 715A)0] AR5 o] gort
[14], galectin-3} g4 o2 z-gsh= s B2 o
A 28] | k7 190 32 AU pre-mRNA
714 o)} small nuclear RNE©] galectin-3} A3lgo]
BIEHA galectin-2] mRNA splicing factoEA <&
o] BHalA g gt} [27]. 3] ©EO. 2= prion mMRNA
o AgslA Bah= A prion @ (Prif)e] galectin-3
o} A%kl prion mRNAY ZA%He 4 3182 Suzg
Azolt} [7]. 429 BSE, %< scrapieAE<lA12] vCID
53 72+-e priond] 2olA s A4l Pre7) scrapie
form (PrP) .5 A3 EHA Aol Faxj7]d], o] e} 7+
2 AR AMHES 9 ASE galectin-3t prion disease
9| WE71de #AE 78S ARt ek

gk, gliomavt astrocytomel| 4] galectin-F+ & =
Rk a7k 947] Wl [9, 26] & A-FelAle] Azt
7} brain 21744 2ol &3k Zlo] ofuAL HEA Fof F
A &= macrophage A o] 2sle] o= ks
Vel A4 AR, 28 @ BaE FPA 2
A BEE Ao wA Ax) FU43} FGA galectin-3
o W F7F FAe 0w & LA 317l [16, 30]8
4w Z2AE o)]RA = ohdst A=A 9] galectin-
3] Ui Wde dte 2o AESor d 2
oz ol girt.

et

?=:l

B AP /)2 A WY gAagEo s

)

R . R BRIE b e ) T
AZHYA &dd ¥ FHAM 9 galectin-3 ¢ &
galectin-3] A A 2 Western blogt RT-PCR¥Ho =

Z13ith RT-PCRE: )83+ ¥ &&of|A9] galectin-3
MRNAS] &3 A== = Z2H ] v)& g8 1 4=l
Aoz gyl ¥ FFoAH 53 duid S
asialofetuin affinity chromatograpiy 313t 3 Western
blot analysi& 48 & A3} ¥ ZA A FejE dd
oA AZE A Y =7]9 galectin-3} LI H=
2g lekart. o)y g B AT A= ASA S5
2Rz TREA s Aoz 47 galectin-
T HERAAqA FEH T Ut A BT 31719
galectin-3} =274 oA priorel] A3ehe @i 5
9 shdts A AFE AR SE ACEA gor

o
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