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Abstract: [ Purpose] The aim of the present study is to obtain the CDS sequence of MEAI gene,
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and to get the expression profile of the MEAI and to know the basic function of MEAI swine pro-
tein. [ Methods ] The specific primers were designed based on GenBank MEAI mRNA sequences of
pig and related species, and the CDS and flanking sequence of MEAI gene were amplified from the
testis tissue of Banna mini-pig inbred line (BMI). The amino acid sequence of MEA1 protein was
used to carry out functional bioinformatics analysis and construct the phylogenetic tree. Real-time
quantitative PCR was applied to analyse the MEAI/ gene expression profiles of 15 important
tissues. [ Results ] We obtained a 525 bp CDS of BMI MEAI gene, which encodes a peptide of 174
amino acids. Bioinformatics analysis indicated that the MEAT1 protein contained a complete MEAT1
domain without transmembrane region and signal peptide sequences. Its secondary structure is pre-
dominantly composed of random coil and its N-terminal is hydrophobic and C-terminal is hydrophilic.
The MEA1 protein has three different modification sites. BMI MEA had the closest relationship with
that of human and gibbon by phylogenetic analysis. This demonstrated that protein sequences are co-
incident with classical taxonomy. Real-time quantitative PCR in multi-tissues indicated that MEA1
gene was expressed highly in the testis tissue, and in other 14 tissues were weak. [ Conclusion] Our
study will lay a foundation for further study of the MEAI gene functions in pig testicular develop-
ment and spermatogenesis.

Keywords: MEAT1 (the male-enhanced antigen-1); Banna mini-pig inbred line (BMI); tissue expres-
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T P 4 5% 19 HT J -1 FE A (the male-enhanced
antigen-1 gene, MEAI) Fx 0]/ M AHBTHE: /)N B
T 2N ORGP S A% 6 18 ¢cDNA SCIE R4 B 3R AR
IR HEER, KB MEAT SERFFFIMIE A 2 43
. Ppp2r5d M Peas, 115 Peas-MEAI-Ppp2r5d
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ik, FEONE . JHRE . KA i 3R I8Y, North-
ern-blot Z5 L 7R« I EE A G K2y 1.5 kb Y 5
AN SEAS, AR AR ECR PR T
T, ARIEE", MEA2 B GE7E /N R AR R 40
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WHIIRE, 850 mRNA 2 H RIS E H K
HUIREME UL, XHZEE A BMI A MRS 148
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J& 5 R AL R 2F AR AN T LI 3 28 3R S50 0
i AR N, BUSRAURIBA S8 (PEAR), mS AR
FEPERR AR IEBRAR (RIPERR), S Pl A ot o 2
FHOGZHEZY; BGOME . R, RN . AL . B
BAE. WG, LR . =48 ¢Ma). 4 ok
W) SR 3 15 MRS
1.2 ik
1.2.1 5 RNA $2HUFZE —5E cDNA &

Z M B 45 R A A 20 RNA 42 B0 F) &
(TaKaRa: 9767) 73l $& 45 ZH 215 RNA, # ]
JIrHE RNA MR . 4l S se ek, AR ie %
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% SR F £ (TaKaRa: 6210A) FRAE LA 45 5 /%
SN —4E cDNA {RFE45
1.2.2 5IWEit KAk

M4l GenBank T #k 1Y % (NM_001110429)
4= (NM_174648), /N Bl (NM_001277309), A
(NM_014623) 259y MEAI mRNA 551, 454
WFRINTHFRZ: EST J¥41 (CF176017., CJ008523 .
CK452977. FS670642. HX242707), F|H Oligo
78 A FUR B R 51 (F): AGGCTAAAG-
CTGGGCCTAAT, R;:AACCAGGATGCGTTCAG-
TCC) k¥4 MEAI 37 665 bp, Hpfufhia
CDS F#B43 5K 3'MELIFH1] 5 it Fo/R, FEF51
Y (Fy: CCAGGATCGAATCCAGGCCTTG, R,
CGTGTTCTGGGTCCATGGGAAT) ¥ 14 125 bp,
JtLL GAPDH KN 2 (F: CCTTCATTGACC-
TCCACTACATGGT, R: CCACAACATACGTA-
GCACCAGCATC) §"4# 183 bp, FFH7eEE &k
M BN B A
1.2.3 RT-PCR 73 MEAI FERFIAYME B2 by

PCR JNLEARZR 25 ul, R/ TaKaRa Ex TaqE
K&, BEREVHEERC R IKIfE Y 31 MEAL JEH
B 551t et m ey i B A, s
W ¥ . FH Lasergene x4 H1 (1) SeqMan 2 /7 it
Trede . PrE . JFAN TR, Wi BMI MEAT %
K i 59 4258 GenBank S04, [RIHES:
Yt ) Z LR 7 9 A T A 5 B2 50T o
1.2.4 MEAI 3N 2 HRAFKIE T

PL 50 ng/ul 52 AL cDNA MM, 5 55

LR BT 7 PR e, LU F/ROAGI, il
YEtRuEZ . LI 414H cDNA Ntk , DL GAP-
DH NS 724 qPCR Rk /KR

2 BRES

2.1 MEAI 3£[K] RT-PCR 2254143 b &6

LI BMI 2234141 cDNA il ¥ 380 MEAT
LK E N 665 bp (K] 1), K Fi/R, § 8= 410 5
45 3% F] DNAStar 341/ SeqMan #7174
%%, 3f% BMI MEAL 2K 4if%)F5] 525 bp, Gen-
Bank & 35%5 8 KU705641, #EM HAL S 174 MR
FER, WY LR B SRS AOC89059, %
1SR ST EE R MEAL, J& T MEAI ¥
K (8 2).
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665 bp

F: M. DL 2000 DNA 43-Fiihnif; 1. MEAI PCR =¥,
Notes: M. DL 2000 DNA Marker; 1. MEA1 PCR product.
1 MEAI EF R PCR ¥ BER
Fig.1 The RT-PCR result of MEAI gene

1 ATGGCAGCAGTAGTTCTAGGGGGAGACATCATGGGTCCTGAACGTATCTTCCCCAATCAG 60

1 MmAAV VL GGDIMGPETRTITFPNQ 20
61 ACTGAAGAACTCGGGCCACACCAGGGCCCTACAGAAGGCACTGGGGATTGGAGCAGTGAG 120
21 TEELGPHQGPTESGTGDWSSE 40

121 GAGCCAGAGGAAGAGCAAGAGGAAACAGGAACAGGCCCAGCTGGCTACTCCTACCAGCCC 180
4 EPEEEQEZETGTGPAGYSYQFP 60
181 CTGAACCAAGATCCTGAACAAGAGGAGGTGGAGCTGGCACCAGTGGGAGATGGAGAAGAT 240
61 L NQDPEQEEVELAPVYVGDGETD 80
241 GTAGTTGCTGATATCCAGGATCGAATCCAGGCCTTGGGGCTTCATTTGCCAGACCCCCCA 300
88 vV vV A DI QDRI QALGLUHTLTPDPP 100
301 TTAGAAAGTGAGGATGAAGATGAAGAGGGAGCTACAGCATTGAGCAACCACAGCTCTATT 360
101 L ESEDEDETEGATALSNHSS T 120
361 CCCATGGACCCAGAACACGTAGAGCTGGTGAAAAGGACCATGGCTGGAGTAAGCCTGCCT 420
120 PMDPEHVELVKRTMAGV S L P 140
421 GCGCCAGGGGTTCCTGCCTGGGCTCGGGAGATATCAGATGCCCAATGGGAAGATGTGGTA 480
141 AP GV P AWARETLISDAQWEDVV 160
481 CAGAAGGCCCTCCAAGCCCGGCAGGCCACCCCTGCCTGGAAGTGA 525
161 @ K AL QARQATPAWEK * 174

TE: ATG FoRBIRE T FHR—F7 7Bl —47 7 B iR R e S X R B IR R P81 <+ R LS T

Notes: ATG. start codon; the upper line letters represent nucleotide sequence; “*”. stop codon.

&2 MEAlI ZEAFFSEEERFS

Fig. 2 The gene sequence and amino acids sequence of MEA 1
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2.2 MEAI BRI L5 Hr

T 34T BMI MEAT JEPHE A FE R 2 DNA,
FIHFR15 BML MEAI CDS JE9I/E M Fh T F 51,
76 NCBI 58 e b 64T BLAST #1%%, #3114
T MEAI CDS 4= K 19 5 FlOR A 4 (AR 5 51

chromosome 7

(Sus scrofa chromosome 7, GenBank 3¢5 : NC
010449.5), FlHAEL ) ensembl 43 H7 BMI MEAI
R ANE TN TEH, 452REKY]: BMI
MEAI 3K 2368 bp, &4 4 MMNEFHI 3 PR
T, SNET—NE TSRS GT-AG B (141 3).

43526260 43528628

KC 010449.5 5

MEA]I gene
ATG TGA
exon-inrron Shiy R (A BIHEAL AT P81 ) .
composition of exon length position sequence at donor-acceotor junction
MEA] 1 36 43528628~43528593 ctegeeggaaGTGAAGGTGC CTCTGAGCGGgtgaggege

2 363 43528187~43527825 ggcgeaggagGAGACCGCA  gTCGAATCCAGgtatggtgg
3 103 43527738~43527636 CggetetgcagGCCTTGGGG  aATGGACCCAGgtaaaagag
4 809 43527068~43526260 CgtgatttcagAACACGTAGA CACCCCCATCagtttcggca

MEAI
CDNA/MRNA —

ATG ORF 525 bp TGA

1
mEA1 protein

174

SRS VR

74 aa 1

3 BMI MEAI £#EH. mRNA F1EB%H
Fig. 3 Genomic organization, mMRNA and protein domain structure of BMI MEA! gene

2.3 MEAL EAFRAEME B0 brss B
2.3.1 MEAl HAFREAER
BMIMEA1 ARG EILE 1,

#z 1 MEAl EHRNELRER

Tab. 1 Primary information of MEA1 protein
— RN FiEEE S
primary structure characteristics prediction results

FIEFREL the number of amino acids 174
43F &#/ku molecular weight 18.77
4 HE A isoelectric point 3.98
4373\ formula Cg12H1249N219028554
IEHLT 5% 3L positively charge residues 8
£ L7 5% 2 negative charge residues 38
B 7K1 hydropathicity -0.705
AFaE A2 instability index 60.84

2.3.2 MEAl EAR _HEHER

BMI MEAI % [ it ~ R 55 54 A2 K
PRGN L) o- BB (31.03%), 95 NE LM i
B TC LI 25 2548 (54.60%), 14 D IEIRAA )
SEHEEZERY (8.05%), 11 ANZ LM KA B-H: ff
25} (6.32%).
2.3.3 MEAI1 & A5 K

BMI MEA1 i N JmiiiiK, C omagsk, H
FEER 7 B A e RKEKAE 1.798, TE56 44 (B A
B/ NER KB —-3.289,
2.3.4 MEAI1 & A i hRess A s 2t

BMI MEA1 & F 4 & N-BESEA 7 05 . 1%
B PG T IR A AV o5 RN N-150 58 e AL A6 55 3
UIfefr s (3% 2).

&2 MEA1 EB R 3 #IgeiE M=
Tab. 2 The three functional active sites of MEA1 protein

TP 5542 FK active site

F# %1% sequence No. HAHEBALE amino acids position

N-HEJEALAL 545 N-glycosylation sites
it £ F1UORE 1T B2 10 AL 55 casein kinase IT phosphorylation sites
N-TZ 54 B4 A5 N-myristoylation site

PS00001 19~22: NQTE: 116~119: NHSS
PS00006 38~41: SseE; 103~106: SedE
PS00008 50~55: GTgpAG
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2.3.5 MEA1 & A N {5 5 1K & 55 g i
MEA1 RS N IwfE S IKFES, A7
TEE RRE, RARMS AR
2.3.6 MEAI AT 2000 R Gk o b
FIFH MEGA 7.0 /4 BMI MEA1 {2 (i
FESI 5457 (XP_004018879). A (NP_001305871).
KA (XP_012351797), ¥4+ (NP_777073) FlfE
4= (XP_005900181) %5 2K (4 5y 1 2647 1 #A Bl ik
Pt 45258 Won HHALEE 73 5] 96.6% . 96.5% .

96.0% . 94.8% F1 94.8%. FH-HIEE 6 MFP 7T
RGP (K] 4),
2.4 MEAI 3R FIESHT

Ph GAPDH NS, SERFEE Rkl
MEAI $:M 15 Fh#HZ1H) mRNA Fiki, H — 288G
B AT A L SUA ST R IR K, 253 AP BMI
MEAI fE 2L @ 3kik, A A ZUrh Bk Rk
(& 5),

95 - cattle
485,—: $EF yak
%72 sheep

hR AT % BMI-pig

98 A human

4 MEA1 REBFIFELH
Fig.4 The amino acids sequences phylogenetic tree of MEA1

60
50+
40
30+
20+
10 -

X RIE K

relative expression level

HR

tissues

e Loy 200F; 3008 4005 5. 6.8 7o8; 8 WLA 9. I8 10,458 LLOKSEERR; 12 mUBIAR; 13, GEERER; 14. 2200; 15 FREE,

Note: 1. heart; 2. liver; 3. spleen; 4. lung; 5. kidney; 6. stomach; 7. brain; 8. muscle; 9. duodenum; 10. colon; 11. seminal vesicle gland; 12. prostate;

13. urethral ball glands; 14. testis; 15. epididymis.

5 MEAI EFE SR AR FTRIEKT

Fig. 5 Relative expression level of MEAI gene in multi-tissues

3 g

YT AT OO BT LR AR H 4%
YR EZIRS, ATREEFELZTR,
X} HoKE F & A ML R RIF S L B, Ak
XF T MEAL H: PR 25 14 55 T RE 0 A0 90 B R i T
A, ilid SCOTT ZMWHFFE AP MEAI v RES2
I3 2 A A e P e b R 2 — , T R SR AL
e R EEN, AT RN T 4 Mebe A Za 4t
AR Z M S PUF IR, HTE R
IR RV M ES A, Wik, EEAEwE
H2E0HT MEAL BYZERRIBAL . C ¥l N i 2d 5k
FREFEE, LSO SO SEFRIE iU D Re (o7 25 . )
RESL, A G AT SA8 B — A5 1 552 AR A

S0

R A S50 5 D g 22 AR A SR E R,
e YI1E B0 s BMI MEAL & (5 — 4%
gEAR o G RN 2 i A o MR E SR, BN
54.60% F1 31.03%, JoHLAG: Hh 2 A8 Bk g = 00 1
TR TR S D BB A 1 — R &5 Moo, T
o RS AR U A P R WL Sl
FEE MO, MEAL BEASH | AN5EER
PRSFE5HIIE, JB T MEAL B

BMI MEA1 G N st S EFS, #HAH:
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PSR . 2B B R R 1 RS 0 T B
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WE, N-BELEAEE AT S . skt i
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PR 90% DA I, UEBZSE RSP R . XL
AP Fh MEAT 25 1 50 51048 2 1 2 48 ot A i 36
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FRE T ENNE =0 Y R NS Y iR/ ¥ e = VS & e
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B, BN AR IR R B A i B A
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