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Liver galectin-3 cDNA diversity in Rattus norvegicus
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Abstract ; Galectin-3 ( Gal-3) is a multi-functional protein involved in many biological processes. To clarify the gal-
3 ¢DNA diversity of Rattus norvegicus, cloning of gal-3 open reading frame ( ORF) from liver first strand ¢cDNA of
three individuals was performed totally from 9 independent experiments. Consequently, 118, 95 and 120 clones
were obtained from three individuals, respectively. Alignment of all these sequences indicated 1 deletion and 5
single nucleotide polymorphism ( SNP) sites, and 17 different clones were obtained. Nine out of the 17 clones
appeared in two or more independent experiments, and 11 and 14 different clones were obtained from the first and
the third individuals, respectively. These results indicated the objectivity of liver gal-3 ¢cDNA diversity at individual
level in R. norvegicus.
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B K AFFBEABEEE3 cDNA 2 F 5 H o4 89

UTAEAE , i i DNA ¥ HOR I A Jie | S A 21
FEG S A AR TE AW AR R | 2 E A8 8 K e
TR Z AR LR %) (RNA) 524 DNA
ANFHAVE FE (4 B 42, i HL 3 A 22 Rt BT S R K
T RFLBESE R (Galectins, Gal) 1 3145
BER R, o o R AR ST R OB TR A5 R B
( Carbohydrate recognition domain, CRD) %¢5PE )
IS B RLWE T I R4 A Y oie ™ . 1
AL, C A 15 DR, 3 A AL | ER b o 5
AURIR G =20 ) R FUBBER R-3(Gal-3) 2%
KIGME—ix G IR, B 2w Iihe, 2 549
LIS FE 5 53 Ak A8 A A SR &tk 5 e A 2 A
A R TE IR A R A A kT
Gal-3 H1BA4% DIIEIN LGALS3 4ifi 41 5% 5 A& F
6 MANE T, 21 250 D BERR IR HELH 1, A%
FIFHEZ 31 kD, 3 AR, (1) N3
254548, ( N-terminal domain) : i1 12 24 FEMR 7R 4
J, Ser6 B AL SEA AL [ 5 VE  (2) R
BEEFY) . HE & Gly, Tyr A1 Pro R ECHE Jr
G 1 2 B8 R 45 # 41 B ( Repetitive  collagen-like
sequence) ; (3) CRD: H— MR B &5 A 8 41 a2
FUA TR Bel-2 FIE TS BHI i Ry BE e
NWGR ( Asp-Trp-Gly-Arg) ¥, 78 Fi I 8 58 T AE
YE# R 42 R WE LR Bufo gargarizans B JIK 55— %
cDNA ' gal-3 FF i %] 1% HE ( Open reading frame,
ORF) FAEE M- 4y F 2 B0 . 5T Gal-3
—MZ e E N, o FL S gal-3 <DNA 731
MK Z e B B R AW S, Ak
PRI LA B W) K B Rattus norvegicus W58 4
Kb XHIUIFIE gal-3 ORE HE77 088 , 4 1.4 B i
Fr o it ies

1 ARSIk

1.1 R EZXF

SD KB (Rattus norvegicus) W H Wiyl 44 255 8h
Pyrbcs  BCH I 59 R/ INR BB DRV O, 14
e AN=T0 CHARIR KA IR AE 2

RNA $2HGSH & [ iR A ER A ],
Quantscript RT kit , pGM-T # A&  KIGFT 1 E. coli &
ZASYAML DHS o 1 8 b5 RARA AL B A FRA
DNA R & M #% =0 )2 . PCR ( Polymerase chain
reaction) IXF &M H TaKaRa, 51 ¥& 5 DNA
P24t LR YR AR AT,
1.2 5|¥pigit

i vEkE K B gal-3 ORF, 2% GenBank T VM

B K Bl gal-3 ¢DNA ¥ %] ( Accession number:

FQ220174, BC089054, FQ210101, FQ214799,
FQ219929, FQ219987, FQ220157, FQ220215,
FQ220224, FQ220313, FQ220348, FQ220361,

FQ220369), 7 ORF I, T Ui 7 %l & it 51 ¥
P1 (5'-AGGAGGAGCACTAACCAGGAAA-3") I P2 (5'-
TTTCCCGCTCATAACACACAG-3') .
1.3 KRAFAESE — % cDNA B9 A B K gal-3 ORF

R

[E i n Wi R LT f Wi |
RNA 38 1t BB W F UK R 20 60 B 3 Il JH e B R
SEANE ST, A RS — 4% cDNA L SRJE LUK BUIFAE
S5—BE cDNA MBI, LA 1.2 hi%itny P15 P2 K
S, 4 B G U 52 PCR. 28 1% Byt B M ik
G HL KA B PCR =95 T AR EAT 5 #2 5%
b, BRJE I A 1 BE O 5 RN B Ve PCR i 326 BH 1 B
M TSR R ZH ok, I R AR A R T IY . HE
BRAE S s PCR BX DNA I 5 45 52 56 0o A% v mT g
N A AR Ak, A% S0 % A — A A 1) JHF A 265
—% cDNA I35 3 200719 PCR S vl FESEE K
AL T A x—y (v TRKRAEGS 1-3,y
FORTIAT) .
1.4 HRZKE SNP 531

V2 BT A Bl 2 Ny S Y B R AR
(L5 B A7 R 2 A5 PE SNP ( Single nucleotide
polymorphism , SNP ) Fl k2% ) i & 4 % WLAF A 1Y 5 [
Z L NIRRT SAN,
1.5 [EiRES

FIH EditSeq 4% & W ¥ ¥ i 19 ORF, ] H]
NCBI Blast HIRETE GenBank H 8 1 2% Hofth 4y i [
TR F & 3R ¥ 51 (http: //blast. nebi. nlm. nih.
gov/Blast. cgi) , F|H ClustalX 2.0 #E17 [E T,

2 4 R

2.1 KR gal-3 ORF =ER H ZHEMESF

TS AR = ANk Sy SR 43 5 B RE 31,36 il
51/~ gal-3 ORF 5l (£ 1), BN 1 SAMAIST5Ek
118 1> gal-3 ORF ., M\ 2 571 3 SAMAKIM 545 95
120 1> gal-3 ORF 3efE (£ 1) . ¥ 75T O
A3HT, KB 1 ARBRIG ( A301-321 bp) 15 4k SNP 18
(A-G) 43(T-C) 356 (T-A) 441 (A-G) Fl 488 (A-
G) (F 1), SRELEWIEF X HsHT & 2L, SNP 18
(A-G) KA F5 2 Sh T 3" Ky, SNP 48(T-C) Hl
356(T-A) DhAz A301-321 bp 3 T4 3 b T3,
SNP 441 (A-G) F1488( A-G) A T4 4 555 4h i
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TR (WE 1), #2250 R, A ST m B
17 AR KB gal-3 ORF (W3 2,CL1-17) JHrp
9NTEkE (CL1,2,3,7,8,9, 12, 16, 17) #HEH
T2 A 2 S CLL 3T B ik S7 51
¥ (W 3), 35 GenBank C1FM K fl gal-3 <DNA
( Accession number: FQ220174) f}) ORF 5¢4=#H[R] (UL

K 2),CL16 75 1 51 3 SAMAR) Br gy s2 56 44545
BWFE3) . 1S53 SARS R 11 F1 14 4>
AR TERE 2 5 AR b il TR & B IS F SNP,
A 1 Aol (W3 3) , RS AR —E
P25 S, H 25X 28 S 6 25 BT 4R 4 s K R E
gal-3 cDNAMAIKF-19 50 F 2461

R 1 KR gal-30RF HJERE K BAZEHER S &M
Table 1 Summary of SNP/deletion in gal-30RF in different experiments

e K SNP 1% & (bp)
R e STERERL

18 = 42 = A301-321 356 x * 441 * = 488 *
1-1 31 A, G T, C +, - T, A A, G A, G
1-2 36 A, G T, C +, - T, A A, G A, G
1-3 51 A, G T, C +, - T, A A, G A, G
2-1 45 A T - T A A
2-2 23 A T - T A A
2-3 27 A T - T A A
3-1 37 A, G T, C +, - T, A A, G A, G
3-2 22 A, G T, C +, - T, A A, G A, G
3-3 61 A, G T, C +, - T, A A, G A, G

TE: * : 781% SNP S8R LRAE; * = : /R1% SNP P LA bp: BIEXS; A, T, C, G: R4 FB AL H IR ; A Bk, —, +: 205

REBRIA T,

Notes; * ;Show the SNP resulting in synonymous mutation; * #* ;

Missence mutation, respectively; bp: Base pair; A, T, C, G: Represent 4 kinds of

deoxynucleotides; A : Deletion;—,+:Indicate no deletion or the existence of deletion,respectively.
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mRNA
(FQ220174.1) _I = 360
(bp) ORF (1-18) |(19-378) |(379-467) |(468-633)[(634-789)
(bp) 48
Location 18 356 441 488 786
of SNP & deletion A301-321

1 KR LGALS3 EE R AT SNP 7 ORF AL B R & BIXT R X &
Fig.1 Schematic representation of the structure of genomic DNA of gal-3 (LGALS3) of Rattus norvegicus and

the locations of SNP/deletion in open reading frame (ORF) and their relationship
ERBE. ShBTF; LB, IJ‘J/F’v\%; BORr . SNETFF = bp, kb WZ%X‘T, :FW%XUL;A: @%%,E%f&?9#&%*””“1%\%5/)&&,7]“/{91&

TR B SNP L

Notes: Rectangle: Exon; Line: Intron; Roman numerals: Serial number of exon;bp,kb:Base pair and kilobase pair. A ; Deletion; Number in regular;

Length of exon and intron; Bold number: Deletion or the location of SNP.
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Table 2 Summary of different clones( CL) appeared in different experiments and
the detail of SNP/deletion in each clone
IS5 SNP v # (bp)
FLRESA FR 2 e R 1 S B
18 42 A301-321 356 441 488
CLI Kol A T - T A A
cl2 1-1, 1-2, 3-2, A T - T A G
CL3 3-y A T - T G G
Cl4 3-2, A T - T G A
CL5 3-1, A T - A G G
CL6 3-2, A T - A G A
cL7 1-2, 1-3, 3-3, A T + A A A
CL8 1-2, 3-1, 3-3 A T + A G G
CL9 1-3, 3-1, A T + A G A
CL10 1-3, A C + A G G
CL11 3-3 A C - T A G
CL12 1-2, 1-3, 3-1, 3-3 G C - T A A
CL13 3-2, G C - T A G
CL14 1-2, G C - T G G
CL15 1-2, G C - A G G
CL16 1-y, 3-y G C A G G
CL17 1-1, 3-1, 3-2, G C A A A
®3 AEEEERRLRE S HIRR
Table 3 Frequency of different gal-3clones appeared in different experiments
AN T R R AU
SEEGAH ST N I7) v A
CL1 CL2 CL3 CL7 CL8 CL9 CL12 CL16 CL17  others
1-1 31 4 11 1 0 0 0 0 0 18 1 0
1-2 36 8 13 1 0 1 5 0 4 10 0 2
1-3 51 6 19 0 0 1 0 2 3 25 0 1
2-1 45 1 45 0 0 0 0 0 0 0 0 0
2-2 23 1 23 0 0 0 0 0 0 0 0 0
2-3 27 1 27 0 0 0 0 0 0 0 0 0
3-1 37 8 17 0 1 0 2 1 1 10 1 4
=2 22 8 13 1 1 0 0 0 0 3 1 3
3-3 61 7 29 0 1 1 5 0 2 22 0 1

2.2 KB GenBank i¥fft gal-3 ORF 43 #f

R R AR T 0 2 2k vk VE B AN GenBank {3/}
KB gal-3 cDNA JF9IH B SR #E T JoHl AFIE R
() HAG 528 ORF(789 bp) AT ¥4, 2t 13 4~ (I
MBS I 1.2) o HR E R84 Bt B v, 4 x 3L
ORF # 17 T L8, r g R &K B 1 4 SNP.
786 (C-T) , S5ASLEG Hh & LAY 5 1~ SNP YA, 47 T
556 SN (ULIEL 1) B 13 4> ¢DNA 43 H P4,
B —2HAFE 5 D TERE, H ORF SRR CL1 584
AATA], 55 24T AE 8 A sakiE  TEAS SR T AR KB
2.3 KR Gal-3 SEBRTHUAASH

i 18 NASFEAY gal-3 ORF (2 MR H GenBank,
16 AARSCHEI) Sebrdutih 9 AR 2 IkEE , 8
cDNA 73 F 2 S BOL ISR I 2R, 2 ikEE
Z 7= 22 S R A TS . — 21 bp Bk fH17

AR B £ K BE 43 0 W 41, BI789 bp Y K 7 ORF
(long type,L type) F1768 bp HJ% % ORF (short type,
S type) , 73 A4ty 262 F1 255 A58 FERR 5k B4 i 1Y)
KB Gal-3; 2 6 4k SNP (1 IE [ GenBank,5
P ARSI ) f 18(A-G) 43(T-C) #1786 (C-T) =
A SNP Ay [A] L2748, 356 (T-A) ., 441 (A-G) HI
488(A-G) =AMl LS (WLER 1), EBOHX I G
TR (WL 3) o 4528 CL1 F1 12 4 %A
[ A IkEE , CL2 (11 #0113, CL3 #1 14, CL5 #1 15, CLS .
10 F1 16, CL7 F1 17 4353 4w i AH [7] k% , CLA (6 F1 9
2 H Ynt A TR 0 i, (H R, 1 B S R 19 A8 Ak -
BA RAETEBRRRAAL s BERZS G0 S LA K Gal-3
HWEDIRE R R VI ARSI B (R 3)
57N B LR P B e sl sl D I A AR Gal-3 5 g2
FUREE S5 B AR YA R IE
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FQ220174ATGGCAGACGGCTTCTC:-A-:CTTAATGATGCCTTAGCTGGCTC:-T-:GGAAACCCAAACCCTCAAGGATGGCCTGGTGCATGGGG 80
o e

2 kR gal-3 ORF £ F5ItL3T
Fig.2 Alignment of multiple gal-3 ORF of Rattus norvegicus
- S AT BEARE ; SCLRATE R EG  RAHIE . SNP,

Notes: - : The same as that in the reference sequence;Line enclosed rectandle ; Deletion ; Dot line enclosed rectangle ; SNP.
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93

—> N-terminal
CL1 MAD

Repetitive collagen-like sequence

+—f—
GFSLNDALAGSGNPNPQGWPGAWGNQPGAGGYPGASYPGAYPGQAPPGGYPGQAPPSAYPGPT 66
6

CL1 QSAFPFESGKPFK IQVLVEAD(I:-IRE?KVAVNDVHLLQYNHRMKNLREI SQLGIIGDITLTSASHAMI 262

L L IlIlIliIiIIiiiiiiiiiiiiiiiiiiiiiiiiiiiiig

CL7 = = * = = = = = = = = = = o = &+ = s = 2 o s = = = = @ =5 4 =+ + = = ® 8 =+ 4 4 owowomoww s ow o oewwaea e aas e 255

e R T R I e e R T T 255

CLO = = + = = = = = = = = = = = = = = @ « = « = = = = = = = 2 = = @ @ @ = = 8 8 @ @ 8 8 @ @+ o+ o+ o+ 4w+ e wa s ewewan 255

3 KRJLF Gal-3 TRERRERFF I LLXS 5347
Fig.3 Alignment of several Gal-3 variants of Rattus norvegicus

W oo BEATWEIERRAAE; -« SUDHR R EEERR BB RUBH A AL o BERRIL AL SEEIETE . SNP S EO0 I S R 14 B
A BASEIE . U BRI T M R

Notes; *

: The same as that in the reference sequence; —:Absence of the corresponding amino acid; _:B-galactoside binding site; *

: Phosphorelation

site; Line enclosed rectangle ; Amino acid subsititution due to SNP ; Dot line enclosed rectangle : Important motif for B-galactoside binding.

2.4 KR Gal-3 S & F I REIRES

3BT KB Gal-3 2 55 18 7 1) [m) 51, 8 #%
CL1 I CL8 H94 8 (15331454 L type A1S type 1%
R, GHALDY) Gal-3 AT T FIRTEMT (WL 4) .
5 H F ol 2L 3 W A Bl Mus musculus
(EDL20744) 3% Sus scrofa (NP_001090970.1) . A
Homo sapiens ( AAA88086) . #i '] & i 22 £ Pongo

L type

abelii ( XP _002824813) Fl 4 Oryctolagus cuniculus
|->N-term|nak-|>>

Rartus norvegicus(L)
Rattus norvegicus(S)
Homo sapiens

Pongo abelli

Sus scrofa
Oryetolagus cuniculus
Mus musculus

Gallus gallus

Columba livia

(NP _001075807. 1) iy [a] ¥ ¥4 43 51 A 87% . 81% .
80%. 80% Fl 74%, 5 K 3 Gallus
(AB0O25859) %4 Columba livia (EMC80882) ity
Anas platyrhynchos ( XP _ 005029449 ), #47 ) i
Xenopus ( Silurana) tropicalis (NP_988986) LA St Bt 5
i Danio ( AAR84191) 1y [F] ¥& £ A
46% ~64% , S type . L type 4 [F)JE M 5, 205/
BRI 88% , K R 84% %%

Repetitive collagen-like sequence

gallus

rerio

PG

Anas platyrhynchos
Denio rerio ====M]
Xenopus (Silurana) wropicalis B

Iﬁ_:::::::::ti’;‘;ééil;;;;;&% =

Rattus norvegicus(L) GQPGGPGAYP-~-~-~! FAYPATGH
Rattus norvegicus(S) GQPGGPGAY! YPAT
Homo sapiens =~ GBBAYE-----SSGGP-----. YPAT
Pongo abelli YPAT
Sus scrofa FAYPATGH
Oryctolagus cunicihus A Y] YEGAS
Mus musculus A FRGQPGAPGAYP 3s
Gallus gallus 13 PYEG TAP
Colurn7a Ii\;:'a " EYBAPGQPLSAPGEGEECG -evTARSES!
Anas platyrhynchos

Denia rerio ol

Xenopus (Silurana) tropicalis PGGGNEGFPAQDPQRE~~~-~

Rattus norvegicus(L)
-Rattus norvegicus(S)
Homo sapiens

Pongo abelli

Sus scrofa
Oryctolagus cuniculus
Mais musculus

Gallus gallus

Columba livia

Anas platyrhynchos
Denio rerio E
Xenopus (Silurana) tropicalis €

4 KR L type #1 S ype Gal-3 BiRMES#7
Fig4 Homogy analysis of L type and S type encoding Gal-3 variants of Ratfus norvegicus with those from other animals
s BODRIXT R R ; _: BB AT A A 005 = o BERRALALAT ; SERAETE . [H A301-321 T2 S type Gal-3 S/ 7 M RUELRRAEH
}:Zjl%ﬂ"] Gal-3 IRANIRAE ; BERMEIE . PR Y AT,

Notes;—:

Absence of the corresponding amino acid;_: B-galactoside binding site; =

: Phosphorelation site; Line enclosed rectangle : Seven amino acid

missing due to A301-321; Dot line enclosed rectangle ; Important motif for (3-galactoside binding.
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(301-321) KB T 14 JCHR I8 7T LA HL A7 4
3o FOARTRS TSR S PR A 0 P L 7

ASCN 3 HR FRUFIESE —8E cDNA,9 ANl Y
TakE S rh A5 5] 333 4 gal-3 ORF Tl ( W%
1), BREEL BTG, B 17 AR R R
gal-3 ORF (W32 2) . 7E 1 5 H1 3 SR 435 H 2L
11 A 14 AR s b (D% 2) , e B R By
FELEMEIK ) gal-3 ORF 431 206,

TR 23X Fh Z2 R 2 B DA TE I S AN P T3
IWE? AN SR B IAFAE , ANl ff B 1IN 52 e 2

FEHEAT cDNA el 5250 WNAE [ % 5%\ PCR
DL R DNA i #2 p 35 v] B N 5 A — BBl L
AR, O T HERRIX SR R 1T, AL M T
3 HORTRNA R B R SE — 4% cDNA #1565 4 —
ARSI 3 27 1Y PCR K TE R . 7220 B B
R FE R A BT & BT 2 A8 20 S 5
5 B AR A S I i AR TR SR R B 1 b
A5 A SNP, PRIt AR B pE R A I — 1, Bk
Fax Se e T SNP i seBE Y 17 SASFE K R gal-3
ORF W iZJe % MAFTER . 5351, S type ORF itk 21
bp , gt 8 A Lt L type ORF Zifid 5 (4 /0 7 4
PR | [l AE L XT3 A 8 s B 3 Gal-3
AFEAE S I R 7 AR (WLIE 4 TRHIEAE) |
FFFKELS type ORF W& MAEFE

XFT cDNA ZHEPE I K 2 D5 2 LR
JUs. (D) WF g iR A5 55 (2) 248 DB
(3) RNA # £ 4 57 U] ( RNA alternative splicing) ;
(4) RNA %% (RNA editing) ; (5) A HEH %, H
B, 96 T KRR % L & Gal-3 i 79 % [N
LAGAL3 J 5048 DL SE UARAEAEARAT i, AR SCR
KPR 1 AL BRI 5 4b SNP HEFT AU 25 A JE A E
SELLAHT (UL 1) XERLAS KB gal-3 ORF 24
PES RNA SEHMESTUIA ¢, A A2 5 RNA
A e

RNA /& mRNA B —Fpn 107 =X, 38 i
R S A ol AR R T A0 Sy YR RS ( A1) 3
I B3 W 2 A Sh PRIBEIE ( C-U) , F 3 mRNA 5 e (44
ARSI RN RS> EARAY 6 Ak SNP 1, BR
T 356(A-T) M LISk, HoAth 5 4b SNP ¥ %4
FHWIIX 5 4bAY SNP R FTBEFH RNA Zaf s, SEPr
I 7E o-4R Bl 7 & ((a-bungarotoxin, a-BGT) fY B
G MR B cDNA ZREME R HE , AT 2Rt
HErEt = MR R AEES N, A EINA S
RNA g A 56, A 22 H M 5E 2752 RNA i ",
{HZ2 K EUFNE gal-3 ORF H1(% 356 (A-T) LA 21 bp

BT RE ok 2 | e BB 1Y RNA 751 5 3
K12 DNA A Ut i, %% #% 4 RDD ( RNA-DNA
differences) , LA HIELA I BLS 45 RNA i 1L
AT RERE , PR UEA 4 B DR A AR N AR W] RE A7 AE
RB A & AR5 RNA ZREERIHLEID . K
B gal-3 ¢DNA 19 2 B84 7= A4 i AL o] BE A2 45
RNA Zii 48 B i A R IR IR AL, A 18 T4 )5 5
RANEAETE . EF KR gal-3 cDNA B9 ZHEPE
B AR ATRE S Gal-3 1 A 2 I REE HA1E
VRN Z AT RE M PE A 5, HAR H AT
SEY AT L (R R A ZRE T R A Wt
FRIRRFAE 8 A3 PR ) R PR 35 S AR 2 D g
FISEEL
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