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DR o 2N Lere10 1957 T 50 15 S5 0 o0 *
BRaERTY & BV Bakb E2FEY RWEY BWAY m BV

ORREARTAERERR, bR 24 TEEERES S TEWSEHE, bR 100083,
DN TEHEEMTRER, ME 61003

WE REEZFAREZ ESD ASWERREMREEST, MROERET - TOoRERHER
Lrrcld (GenBank Acc No. AF527781). %R cDNA 2¥.4 1410 bp, EALTMREEME 1002, EEREFL
A&F. Lrcdlo MEAAMAEEREHEEES G 274 MEEBBER, sE 7T M =0BEEES FRES
ERENABEREENDHNER. EST BUBEFR I ZEF DNA FFIFEE 18 & EST sk g /M0 R

25, ID RN RELE DNA [ RT-PCR filHESE 2 F = B Rea ik, ML, MaEiiasf
AFIARFERE., AMZEARLERRNEFRABESEFET AR,

KA Lrrel0, EREARER, OISR, HER
ERrET QT3

OEERBREREN A EIRENNESE, B
RVAREENTRSREZ— LESHMIERR
S BT 0 A B e A S A R Al B K Bk
i, MEEFREEFNEKE PEEZENFSE
AW O R R AR R RS LR R R AR R A
SFCHREE) | R0 R e R TR (AT R AT
DR E O EFFRAIR, T HAT R R 8
R, BIER/N SRR, B R EER
BB SE PR S

EAERFER BNERREY, REFI
% (expressed sequence tag, EST) 7EEEEIRA,
LHERFEEE, SERNEESUH SR KF
TIrERMAS, BT EST MR FEMERM T
Boamh nBEMERNERETERY BirEE
ExEMEETL (NCBD ¥ EST HilEC 4
F 30 KA4&OE EST 2R, AFHOER SIEH
BEERM F A WATKH EST M FMEEwE
FFBES, M T — M RO AE
EREE, 24 YERFEITAEREaRERTESR
JRFTAR, ATATTFLLAT R &AL B Rt T
— I ERIERER.
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TRIzol i 7 M8 B GibeolBRL, 2 % A &
(reverse transcription system), pGEM-T easy 35 %
. T R EIE OL7ADNA/ Hael M B Promega
A Mouse MTC panel [ M B Clonetech 2 &,
DNA B &84 A Invitrogen A7), FHAERE DNA £ift

R, A FIREARE IDNA/EcoR T+ Hind T F4E
FEAMTFEAT. Balb/C FR ALy REEZH )
PR AL,
1.2 AEYERERE

PLBLAST AEA T E, BT Internet & A
NCBI #] EST $148 E, Unigene 098 M Nr 504
Chttp, //www. nebi. nlm. nih. gov/), #EAT 2N oG AF
FIE EST 9%, PukTeifCR#EEMN EST, &
F ESTHBEHAT R FRMALRN, AXESH
(contig) , AAFHATHBMECARTISN. BahT
FOFE R AE AT M T 3 H Neural Network Promoter
Prediction (NNPP) 2 JF (http://www. [ruitlly.
org/seq__ tools/y, FFAEEHE (ORF) Fl 3 H
ORF [inder ¥ ¥ (http.//www. nchi. nlm. nih.
gov/), 2= B & # 8L 5r # k H SMART 72 /5
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BEREMA TRIzol RAITEWKIE T EH, BEE
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TRIzol W& HHZELES RNA, ZRJERE AR
JKIGIE RNA M8, S84 amEER. B
Olig T 313 R & UL HIHAT R, BRE—
% cDNA, 1F4 PCR ##8F5H H B ROAART.
1.4 PCRY M, Fedrfz ks

RIE EST HE5 21805 cDNA, Ll 14 RAER
D AF cDNA AR, H Primer 5.0 Wil 544 18
A& &K ORF FITF|. TEAHR S, LEsdH
5-TGA GCA CAG CCA GCC CAC TC3', Tif
5145 5'-GGA TTC CAG GCC AGC AAC AG-
3, TR M R B K EEL 098 bp. PCR {836, 94°C
3min; 35X (94°C 40s; 60C 405, 68C 2 min).
TP LR E ATk, B 098 bpZE A1)
o, BHETED pCEMT easy 8 1E, H ik
IMI10S. XMEAREBSEHERSY SPe M T7 4T
KA, SRR S I A A R B R A
FH.
1.5 RT-PCR il B F &A%

L Mouse MTC panel (Clonetech 2] H/h
R MR DNA, AFR ERELAT cDNA F
ELOAE S B R 1R cDNA AER #4T RT-PCR, B
REFRFE RENFSEE, XH Prmer 5.0 &
it PCR 3148, L5314 5-GAT GGT GGA

TCT GAG CGG GAG CC 3/, T#FI¥A5"- CCG
ATC CAC GTC GAT CACCTC CA-3', THEAH ¥
F B 502 bp. PCR RN 50 ul, &5 ul
AR cDNA, 250 umol/L dNTP, 2.0 umol/L
MgClyy 0.4 pmol/L 51 #5. PCR & ¥ & 04C
3min; 32 X (94C 40 s; 68°C 2 min); 68C
5 min, BN REEE 5 ] 70 B8 HE RS B vk AT
fll, L G3PDH B &-2A 21 R & mRNA B3
A, G3PDH B BWFRI454 5-TGA AGG TCG
GTG TGA ACG GAT TTG GC-3'; Figl#A
5-CAT GTA GGC CAT GAG GTC CAC CAC-3.

2 & £
2.1 EST FIBHEA % AL RIES T

S AERIE B0 EST HHATHRE FIA %, ki5—
4~ 1 410 bp B cDNA, %1% cDNA A Nr $05E FF
FNEFEAFRELN DNA. % DNA 2K

EST ##EFER 18 4 EST R #F (B 1. M EST
ALRIFE TR, X 18 & EST &3k B RO
AL, B 4413 RERLOEEST, ¢4 16 K
FAEROHE EST, 344 B/PROFEST A 242
A& ARO EST, BoniZEFET R OER R
FIEFIER.

TLLLE

Fig. 1 Alignment of Lrre¢l0 ¢DNA in mouse EST database

2.2 DNA BB S5FFINE

AR EST Hf A 153501 410 bp cDNA /7
Mg, M 14 KA OE DNA 8
TRETHKEMRR (B2, FANEERE
B, A 14 KRR OB WA 1098 bp
DNA FE G ENBER 1 410 bp T 2~
1100 bp 788 — 2. SRR RIESE AN K
EE. ¥ DNA M2 KF VI RIE GenBank, %%
5h AF52778l. 2B IREFAGEERS
(MGNC> BB, 47 % M Lrrel0 (leucinerich
repeat-containing 10 %[,

ification of 1 098 bp ¢DNA
of Lrrcl0
1. PCR product; 2; DNA marker (DNA/EcoR T +Hindll 3.

Fig.2 Result of PCR
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2.3 EERFIISH ORF . 1250 bp 4t 45 — I & {5 5 AATAAA
Lrrel0 25K ¢cDNA GC &N 56. 1%, ik (14 3).
XP/NEUE R 41 3E 4T BLAST 48 & (http: //www. ¥4 X ORF i 2 000 bp 19 3E K 41 DNA H
nchi. nlm. nih. gov/ genome/seq/ MmBlast. html), NNPP B2 )7 7l f3 8 7, 13 3 0] Gk 4 88% ~

¥ LrreelO @ A7 T/ R 4E 10D2, I R IE K
cDNA ZE/N AL AT 1 AN 7, mTfig st —

100% I 4 AL S) 7 (1), JLrb g i
(100%) 141 J3 81 (1 FIU % S22 A7 A0 (TSS) Wi

Leucine rich repeal motifs were underline with dot line and the conserved 11- residue segments { LxxLxLxxNxL) were shown in gray background.

AT THEN.

LrrelO g K 1 JF IR B2 HE (ORF) 47T 69~
893 bp, %ty 274 A2 HEFRIR L. 1E1% ORF i [
—ILAHE N AT — &R, RORAAEALE TR

It Lrrel0 25K ¢DNA 5 .
14 CAGT, H &
TATA-box £ T = 30 bp &b, 1 7F -
—AN GCGhox (%1 I 3).

GTCACAGTATTTTTTCAATTTGGGGGGG AGATCAGGAGAGAGTAGATAAGAGATCAGGGCTTAAGTGAT TAAAGACAAATATGTGAGT TGGACAGGACGTCCCAGACCCT
GCCTGTCCGGCCTGTCACCAGACACTCAAGCTGCTATCAGGAGCACTTTATTCTGTCAAAGTGACTGGCTTTTGTCACCGAATTCCGGG AGAGGGTAGAAGGGT TCCCGAGC
.ﬂCﬁCAGCCﬁGCCC.’lCTCCCTGACA(EAG'I"]‘GGTGGGCAGGGGCTCG(ET TGCAGCCCGTTTCACATGGGAAACACCATCCGGGCCTTCGTGGCTTTCATCCCCACCGACCGCTGCC
M GNTIRAFVYAFI PTDRE
AGAGTTATGTGGTGGGAGACCTOCGGGAGATGCCCCTGGACAGGATGGTGGATCTGAGCGGGAGCCAGCTGCGTCGCTTCCCACTGCACGTGTGCTCCTTCACGGAGCTGGTGAAGCTCT
0 SYVVGEDLREMPLDRMYDLSGESAGQLRRFPLHVCSFTELNVEKL.
ACCTCAGCGACAACCACCT ICACAGCCTGCCTCCCGHCCTGGCA(.AGCTGCAGMCCTGCAGATCCTGG{I]TTGGATTTC’lACHACTTCMM:LTLTCCCCCGGGTGGTGTGTACCTTGA
YL S D NHLMHSLPPDLAQQLAGN L 0,__l_“_l.__‘ﬁ__l_.___l}___F____ll___!l__F KALPRNVCTL.
ARC&GCTCTGCATCCTCTMI,TU{:GCM TAACAA &CTCTGTGﬁCCT OCCGG l\TGMiI’JT'I:P.G(,CT(:'CTC(‘, AGAACCTACGGACCCTGTGGC TOGMTCCMCTGCCTCALC(.&GCTG(,( CG
K. L G I LY L &N NKLCcDLPDELSLLGNZLRITLWLESNGELTRLEP.

ATGTGGTGTGTGAGCTGAGTCTCCTTAAAACCCTGCATGCCGG TTCCAACGCOCTACGTCTGCTACCCGGCCAGCTCCGGOGCCTGOGCGAGCTCAGGACCATCTGGCTCTCCGGCAATC
DVVCELSLLEKTLHAGSNALRLLPGOQLRRLRELRTII

AGCTAGCTGACTTCCCCTCGGTACTGCTTCGCATGCCCTTTCTGGAGGTGATCGACGTGGATCGGAACAGTATCCGCTACTTCCCCAGCCTGGCCCACTTGACAAATCTGAAGCTGGTCA
TCTATGACCACAATCCTTGCAGAAATGCCCCCAAGGTGGGCAAAGGGGT TCGCCGTGTTGGGAGATGGGCAGAGGAGACACCAGAGCCTGACCCCAGAAAAGCTAGGCGGTACGCACTGG
| YDHNEPG CRMNAPIEKVYVGIEKG GVYRRVGRMWAETETPEPDPRIEKARRYA AL
CCAAGGAAGAGAATCAAGAGCCACCTCCTCCCCTTCTTCCTTCCAGCTCTTGAACAGCTGAGGTTGAAGGCCAAT TCAAAGGTTACCCCACTGCTCCGAAGGCATCTCATTAGAGCGGAA
A KEENGO GQEPPPPLLUPSSS * 274
GGGATGGTCCTGGCTCATCCCAGGGCTGATGGAGAGAAAGCCAGGTGAGATGCTGTAAAGGAATAGGGCGAAGAAAACATTTCCAGCCCCCAGCACCTCTTCCTAGGGGGAAGGTGTGTG
CTGTTGCTGGCCTGGAATCCAGGGTGACTGTCACTCCTGTGCCAGAAGCAGT TCCTTCACACGAGCTATTTTGAAACACCAAAGAACAAGACCAGCCACAGCACTCTTCCACCACGCAGG
AGTAGCTGGTCACA AGGCTGGTG:\GTGCTTCAM(}ACTGTJ\'ITTG’I'TAMMCMCGCCACC AGCTGCTCAGTGGCCTGTCTCTAGCTCTCTCTAGCTCTCATGCCTCTTTC
1410

CTTCCCGAGAACTTCTGCATAGTACCAATGTACTGCTGTTACTAATTTGGTTCCTGAAAGGGACAACTCTACCCAATCAGTCTTGATTCG

Fig. 3 Nucleotide and deduced amino acid sequence of Lrrcl0

TATA -box, polyadenylation signal AATAAA sequences and the stop codon ir frame before ORF were shown in blank box.

Table 1 The predicted promoters of Lrrel0 in the 2 000 bp genomic DNA before the ORF of Lrrel0

Wisem

AT S RN
SF % %1 CANT 58 4 — 3
210 bp 4 F

=121
=1
120
17
240
57
360
97
480
137
600
177
720
217
840
257
960

1080
1200
1320

The GG box,

Start End Score Promoter sequence

908 958 0. 88 ATATGGCGTGGATATGAGGGCTGGCGTGGAACCTGGGTCCTCTCAAAGGG
940 990 0. 87 CTGGGTCCTCTCAAAGGGCAGCACGCGCTCTCCACCTTTGAGCCATCTCT
1094 1144 0.91 TTAATGGCCATTTAAATGGGTCTGGAAAGTGTTCCCACCT CrGGAAAGTG
1 893 1943 1.00 AATTCCGGGTTATAAAGAGAGGGTAGAAGGGTTCCCGAGCAGTGAGCACA

Potential transeription starts were shown in larger font.

2.4 REEBEESH

Lrrel0 $5 K ORF 4 i — 4> th 274 A2 3L 18 7k

%%&%ﬁﬂﬁ.ﬁﬁﬁﬁﬂﬁfﬁﬁnaﬁ
, SR pl 9.3, LMY e R

ﬁw%,mﬁ$EM§%@.ﬁﬁaﬁﬁﬁ7A

WICHMEAILE (K 3). Psite 2 HTERMZEA
JFi 4~ 203% SR A AT 4 AR W R AL A N,
62~ 211 IO A 4 Ntk C i $E(E 5, 95~
104 ZIEMRATAT 2 N IR AL E G AL (CAAX
box) , 176~ 18124 4k B2 A/ A1 1 > N- &2 5 ik b 7
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M, 50~53 AERT 1M EEECME [ B

. PSORT Firis 2 2 A T4 H .

2.5 [FEWLER
FlFEEEERRNGCMEFNELrcl0BF

Lrrel0 1 MGNTIRAFVAFTP TDRCQSYVVGDLREMPLIRMYDLSGSQL
AM 062573 MGNTIRALYAFTPADRCONYVVRDLREMPLIKMYDLSGSQL
Lrreld 51 FTELVKLYLSDNHLHSLPPDLAQLONLQILALDENNFKALP

AM_062573 51 FRELVELYLSDNHLNSLPPELGQLOQNLQILALDENNFKALP

Lrrel0 101  CILYLGNNKLCDLPDELSLLONLRTLWLESNCLTRLPDVVC
AM 062573 101 CILYLGNNKLCDLPSELSLLONLRTLWIEANCLTQLPDVVC

Lrreld 151  AGSNALRLLPGQLRRLRELRT IWLSGNQLADFPSYLLRMPF
AM_062573 151 AGSNALRLLPGQLRRLOELRT IWLSGNRLTDFPTYLLHMPF

Lrrel0 201 SIRYFPSLAHLTNLKLVIYDHNPCRNAPKVGKGYRRVGRWA
AM 062573 201  SIRYFPSLAHLSSLKLYIYDHNPCRNAPKVAKGVRRYGRWA

Lrreld 251 KARRYALAKEENQE—PPPPLLPSSS 274
AM_062573 251  KARKRYALVREESQELOQAPVELLEPTN 276

Fig. 4 Alignment of deduced amnioc acid sequenceds of Lrrcl0

vs its putative human orthologue

() M i

Lircl0 f

2 3 4 5 6 7 & 9 Io 11 12

A F YR P Lrrclo 2 E # & K ORF (69 ~
892 bp} 5 NCBI Genome Annotation Project $£38
B/ AR B E XM_ 137268 B2 MR (100%),
5 AEEER XM 062573 E5 8 H I FEE,
TERLE 40 157 FIFE A R AKF AR R M 45 5 4
8796 88%, BH K FMLIEE 04% (B 4.
T7E % ORF 4 (% 8774 EHF B M RE M,
RIERT BAIA S XM 62573 & Lrrcl0 MR 2 5
ANE Z#FRER.
2.6 HEFEE

#it RT-PCR ZI0, ZEEFETT R LOITER
x, EMERE, WEM., B, M. BRI E
., ZBREAARBNIERESFS. 1L R, 5K
17 KRR 2 M e R ERFRE, M7 KR
AR AFIE, Lrclo RIEFESHHEISOERLE
MEE 2 (B 5a). AREBERBAKLEFRIE
BELEEZES (U GPDH ASBE), MELE
RS RAGMBRIEFS (B oh). XELEHEEH
Lrrcl0 FEFLFFIFFFRIA.

ib)

G3PDH

Lrrc10

Fig. 5 Expression pattern of mouse Lrrel( trancript
(a) RT-PCR was performed on a panel of 8 different mouse tissues and 4 stages embryo cDNA. 1. heart; 2. brain; 3. spleen; 4. Lung;
5: liver; 6: skeletal muscle; 7. kidney; 8. testis; 2: 7-day embryo; 10: 1l-day embryo; 11: 15-day embryo; 12: 17-day embryo; M.
DNA maker ($174DNA/Haell). (b)) RT-PCR was performed on the cDNA from heart and heart-free embryo of different developmental

stage mouse. I; 1l-day embryo heart; 2; 1l-day heart-free embryo; 3. 15-day embryo heart; 4. 15-day heart-free embryo; 5. 17-day

embryo heart; §: 17-day heart-free embryo; 7: 15-day neonate heart; 8: 3-month adult heart; M: DNA maker (D174DNAY Haelll 3.

3 it i

ERFEEREFEFIEMNEELE. R
—NEFNZZEENHAPRERE, LX) E
B4 TR TS T B8 5 2 A SV 5. IRIB AR =
HEERNERATEAR PN EE, THEE
MPFe RIS A=, PE, BFNE, X=2K4A
AR ERAAEAAPHREEESHREERL
fheB R AT 2, 5. 1o B R, THEARERE

ML 0 mRNA 2 5 Bon, FE0E Y
THMBATZ AR, BRFEEE AL
ME, TRRAFE EWEERENRENRIA
erSMEFRRUETHRGRE. WS EST #E K
FEHEK, ARBUREY EST R4L T MkME 1
KT AEREL YRS HARTERRENG
B, XhxieF B EMS YRR B aEE
MAREIHREMFNANEEHER £40
P, HATEE EST M SHERTZES T /K
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FER Lrrelo, FEE EST RES R ZEE
R — LR R EE. RT-PCR &M iE K
Lrrel) EEEOCH P FRE, MAELHALRFARE
BERERS. REARRFERARAPHEREF
B, ATELAH Lrrclo B2— M EFR O FHER

Lrrel0 B— T EAEFER. EAENTE
FIEERAT, TAESTEERN AT 5%.
WG ERMEBEED, KA Mgl §EBRER
U EEEDREANERBRELAES FEE.
REHRLAE TEEMBERAISREXH
Kl EAE TEREAFTER RS, BEikn]
REesER AT RFRANERMFE, mHEBRK
ARFMMREEOTEE BAEGHNFERT
FEM.

5HAETREEML, Xoid 7 2EE N
AR REE FEEIE. mRNA FERPRIERRHE
I3 40 DNA Rl 25]48 PCR BIFH IR 18, &
XA ETEENERAE. RT-PCR kM
Lrrel) EEEOCHFPFRIE, BAImIEELHy 18
Lrrel0 1 098 bp <DNA FI13148H4T RT-PCR #:41,
WFRMUMSE R (R RERSEER HINAER R
WEICFEMLEA SRR EREFS). XKL
SRR Lrrcl0 B—MEARAR T ERTREMN
FeRA, MATEEE DNA S ETIEMES. RR
TR Lirel0 9% K ORF EAKEFAFH =
FEREM R 8, RIA R EEE XM_ 062573 H
WX, MEmBRAILEEFRFEYE. Genscan,
Twinscan M SGP %72 /5 15 Tl 3] 12 B2 (Y 4 14
[X. NNPP i 89 5 3 7 s & 2l g2 A 2] 1o0%,
LTI ) Fe SRR IG 47 A TE R Lrrel0 cDNA 55,
Ftt, Lrrel0o FIREBRX N iZE —TEMNEERE
et AN ERTS. a2 EMatha R,
BATAA Lrrclo E EF 2REFFINLAE T
B

Lrrel0 BRI EER I ENFER SR 7
FERABES (LRR), FE LRR EAER
REIRLR. LRR &£ —HH 20~20 M EBTEEA K
MERRER, 5F—d 11 MEEBRREAR
FIRF R B, LxxLxLxxNxL, HF X i[RI E
MEER, LAEFRER, A xadRESamK
B, B2 KR LRR EHTA 400 23, MHH
FNEME TP PEERN. LRREEZ5R
ZEEMEMELSRE, LESES. MHEFMH.

Pk, DNA B8, E4AM RNA IO, FEX
MIFRIES LIRR EC S5 R I MAE. mEk
B, WL, BEERERAEATES R0,
G RXEEEFEF, LRR MBS EH
F-EAAMEER. RECE8FME—¥LRR &
B (i asporint™) 7EOEFEIE, HEIXEEHK
AR O R, EATECM R DIEE ok AT
FARIE. Lrrclo B —THIREEF OB R
¥ LRR FEMR, IR0 ) BAETREERR
P
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Molecular Cloning, Characterization and Expression of Lrrel0. a Novel Mouse
Heart-specific Member of Leucine-rich Repeat Superfamily™

CHEN Xiang-Guit®, LI Yong”™ , ZHAO Ru-Bing®,

PEI Xin-Rong" . ZANG Ming-Xi" , GAO Li-Fang”, CHEN Jun"
(Y Department o f Nutrition & Food Hygiene, School of Public Health , Laboratory of Molecular Toxicity & Developmental
Molecular Biology . Peking University, Betjing 100083, China;
2 Department o f Bioengineering , Sichuan University of Science and Technology , Chengdu 610039, China)

Abstract A novel mouse heart-specilic gene, Lrrcl0 (GenBank Acc No. AF527781), was cloned [rom
mouse embryo heart by application of EST assembly and RT-PCR. The ¢cDNA of LrrelQ was 1 410 bp and
intronless. This gene was mapped to mouse chromosome 10DZ by BLAST search to mouse genome. The
longest ORF ol the cDNA encoded a putative proteins of 274 amino acids. Seven leucine rich repeat matils
were present hetween 53 amino acid to 212 amino acid. No known gene or protein was signilicantly

homologous to Lrrel0 or its deduced protein. However, XM __ 137268, a predicted human gene submitted

by NCBI genome annotation project, shared high identity to Lrrcl0. Tt may be concluded that
XM __ 137268 was the uncloned human orthologue of Lrrcld, BLAST to EST database showed that cDINA

ol Lrrcl0 was supported by 18 ESTs, all of them were [rom mouse heart, RT-PCR perlormed on a panel of
dillerent mouse tissues demonstrated that expression ol Lrrcl( was strongly in heart, low in lung, not or
very weakly in other tissues. These results suggest that Lrrcl0 is a novel heart specilic member ol leucine

rich repeat superfamily. As [ar as, no heart-specilic memhber ol this [amily was reported belore.

Key words Lrrcl0, leucine rich repeat, heart-specilic, novel gene
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