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Screen and Annotation of Different Expression Genes in Min Pig and Yorkshire

Pig Longissimus dorsi Muscle
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Abstract: In order to find the different expression genes in longissimus muscle of Min pig and
Yorkshire pig. In this study, the digital gene expression(DGE) profile in longissimus dorsi mus-
cle of Min pig (fat) and Yorkshire pig (lean) were built by high-throughout sequencing technology, the
different expression genes were screened and annotation. Significant enrichment analysis of GO
and Pathway were done. The results showed that more than 5 000 000 clean tags were obtained
from Min pig and Yorkshire pig, the tags whose copy number were greater than 100 occupied the
most percentage, Min pig and Yorkshire pig were 88. 62% and 84. 62%, respectively. Completely
blast to the sense chain and one tag only blast to one gene, Min pig and Yorkshire pig were
2 351 788 and 2 388 175, respectively. Min pig compared to Yorkshire pig, different multiples

more than two times were 1 098, among them, 44 were up-regulated genes and 1 054 were down-
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regulated genes, 11 genes expressed only in Min pig., 256 genes expressed only in Yorkshire pig.
Different expression genes included some genes and transcripts related to intramuscular fat con-
tent, lipid metabolism, meat color, tenderness and muscle growth. 23 853 and 34 731 novel tran-
scripts located at the different sites of the pig genome were predicted in Min pig and Yorkshire
pig, respectively, which including one base mismatch tags. Terms from the component ontology
were 18, including cytoplasm, membrane-bounded organelle, pigment granule, lytic vacuole,
extracellular region part, etc. Terms from the function ontology were 2, including protein bind-
ing and oxidoreductase activity. Terms from the process ontology were 14, including response to
stress, response to reactive oxygen species and carboxylic acid metabolic process, etc. Terms
from pathway were 11, according to the P value from small to large, lysosome, PPAR signaling
pathway and primary bile acid biosynthesis were the most significantly different pathways. The
results of this study could provide a theoretical basis for studying the novel genes or finding
genetic factors affecting pork quality.
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Table 1 Distribution of sequence tag copy number used in this

study

B4 Min pig KEM# Yorkshire pig

PRAEKL /0 RREEC /%

No. of tag Percentage No. of tag Percentage

(e

Copy number

122 076 2.10 164 315 2.88

P
AL

6<<n<10 75 283 1.29 97 731 1.71
11<<n<<20 100 276 1.72 127 374 2.23
21<n<I50 178 888 3.07 242 333 4.24
51<<n<C100 185 925 3.19 246 536 4.32
n=100 5 156 873 88.62 4832 061  84.62
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Table 2 Expression level of 19 genes in longissimus dorsi muscle of Min pig and Yorkshire pig
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Table 3 Enriched 7 pathways of different expression genes (DEGs) between Min pig and Yorkshire pig

EEEPAERNZER
i i % 44 K SER%H Qfi i IDS T R
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2 23 0.007 8 ko03320
PPAR signaling pathway A0 it 43 Ak e 40 O T 5
A BT A2
3 AT 8 0.0253  ko00120 2 A R
Primary bile acid biosynthesis
e

4 & Wm. 45 0.0253  ko0d144 He AL S ) 5 5 3 A Al A

Endocytosis

i 45 Ak P i
5 M % - 20 0.0253  ko04146 5 SRR HIRR TG B A AL T

Peroxisome

AALBER 1 i} FERIRY Rk NI Y e
6 25 0.025 3 ko00190

Oxidative phosphorylation el P R RE & L SR8 ATP /R
Py

7 W6 B 27 0.036 1  ko05012 A 4 2%

Parkinson's disease

2.8 MF@EMESH
LR GRE] 2 M RLE I R 3] Y 3 K B H

IS
60  — Genes mapped by all clean tags
-+ Genes mapped by unambigous clean tags
50

I E L R EE A/ %o
Percentage of genes identified

JEFRZSERL Total tag number (x100K)

B1
Fig. 1

W E S

The analysis of saturation

A TR P ] A 22 5 (D

80

KRB

— Genes mapped by all clean tags
- Genes mapped by unambigous clean tags

(o))
S
1

G 390 4y FEE IR L 4510/ %
Percentage of genes identified
=~
(=)

1

20

BBRZEEL Total tag number (x100K)



186 H O

I

E o 45

3 3 i
3.1 SEENFBENVT SN

B9 3 2o v A I RS A R R LA A
MR ZER (295 750 000 £5) B T O J 5 N Wi
LRI 45 L (24 3 500 000 200" ARG F 54 il 41
UK Z5 5L (29 7 200 000 O, i F HEi vl M
T2 HZ M A L0 7 245 R e R A R, kS
A A HAR TS A R I 25 R D A TRl 2
LUl T H L E BT AT 0 AR BRI RE AN [\, Pl &5 1 Bk
PRI B H A 25 30K B DR 48 DL RO T = 4 ¥
DUBCR T 100 Y FR 28 550 o7 e b 28 5 L 481 354 d5 s

o B F Y R DR A M o R Y R A
HHIEAE R R ARG S RNA ) 22 54
it 2 i i T K S B R A 3 v B A S SCEE
SEFEPE L A AR Y A 2 AR EG G 30 3 Y B
B D0 B 7 32 35 DR A B St A 5 B SRAR i B IR T
REAETE IE-/Z Y (Sense-antisense) (I 7 0, 45k
PRI 2 705 [ PN 1 R R T SCBE % o 7 W) 7E 45 b 3l ) FD A
YRRk P SRR D NN = i - A C R Y17
B KRS BLRE T R EERE A . B2 5GE i X i sk T
RN, O S SRR SR W TE S W b o
5% ~29% JFERY 7 7Y ~9 % . AW I L TE
PR R0 R 48 i B UL e 000 81 ) sz S e S AR AL
R 0. L 2E AT AT I 15 B I WL B R A AR E R
X (Sense-antisense) [ i #45 . (H FF A (5 32 28 98 45 17
B A LA A E .
3.2 ARERERFHERTHRESH

ARG T 1098 MEFRALNRE, Hp
A 4G EB 43 AR R L A PR B e 1 D R AR ME X R R
PRI AT A0 B0 20 B AR . PRt FRATTEHE T 19 A
GRS e A N R R P S RGN 3 3 R N
AHOC Y B R R AT e XS Fo3 A S5 2R R B Horb oy 8 4>
HEHAEWEEELIEFARE LA ERRE, R
S REFEA L — A R AR A& e
“AETE) A RBERR AR e WL BRI L AR 1T A
ZRILHPA 3 A 508D A & EE R, B
FAS.FABP4 Ml Cav-1, BIRE WX FEH, FAS F£
TR KT 04 T v e % dn = b in H i = B8 FE AR PN T
FEOTT 5 BOIE e o AHL R 78 4 N AE X6 93 K8 1 wiF 58 v
M FAS LR 38 KF 5 LN IR 195 & & =2 18] -0
A HAEARAF I A, R4 FAS 157K F
HRFERTRAM. FABPA il Cav-1 i& 2 3R

5 LG G 3 O A DG 1 3 R, A BE AT 4
S Er AL, B g 7 L R B FABP4 Fl Cav-1 13
KK E R E S TR R KA.

3.3 GO f@EE A

GO #1 KEGG %4 P43 5l & 8 T B W )
R FNAIE 5T 356 RV A 3 B i T & 1Y . TEARBEGR L 45
A GO TIRE & 4 50 B A I & 48 20 B %o 5 38 2 0 P
FEAR AT 19 N 195 A 5 98 1R B0 B I L] 22 5 3%
INEL B AT T AR B . SR LWL TR
20 i o7 5 T 3 ) B R AR A H R (EAE X
S, ZHE P TES PPN ES A0 A R A5 R L
TEXS J3 00 2 AR AT 22 5 B Y & £ 40 B it &
B, 2 S TR AR AE A T i T HLAE S 2
(1) 308 % BT R, ARG I 2 T AN ek ARk 0 T A R AR Ak
T TR AL 3 R A0 3 B, X R E R R BB 1Y
R WU AE7E 835 25 5 10 2 — S Ll 1) S0 AR AR it
T [ S L AH S JE R T I AN 2 R AT S5 ) 15 AR Y T 4
A 5 ] JUL P R 0 R PR L R S5 1) A 6 3 PR R A
53 i

EEFBENER D RMNRAT 1A 50T
BEZEACH 3 A OC 9 PPAR {5 5 38 %, iX Ui B R A%
MRABHERRKNS . IERRWN E R FTLEEE
Ko PPAR 55 3 % I — S8 o€ 3 (R 3% 3k /K F- 1)
Z5., RIS KREAMBMEL. BT RXR 3R FEKikK
ST b HoAth il LXRa JACS . CPT-2 45 20 43/~ 3t
PSR Sny, S e N & 2 ] By B S A
g AR S i ik EAA T RESE R IRt S %

T N g Ry BEAE A IS A AR 5l o s 5N
8P AR BN B B 2 MR R 5T R R A A R TR
P sl AR RIBL AL AT o NS 9 B ¥R 4 LR 24 AR 3
AP R T 27 A 7E 00 4 AR AE M I b 25 5 R GR
3 B, Hoh g $E parkin™’ . PINK1PY Al
LRREK 2V B0 0 5 00 4 28 9 A DG 0 25 ], X s
T 2 FRATT 0T A2 583 o+ 8 1 4 AR S AL Ol
WFFE %90 1 B0 ML LA B I K i R FH 24 4%

TR R

ABE T L F T 2245 LA IR D5 DU AR 5 1 2
REZE DY [ A BE 1 1 A5 919 i 2 AR e 25 A
I PPAR {553 i, 01 28 4 1 RO 5 K F 8 ]
LD AR AR 22 5 SR

S XM
[1] EXFEFECR. T %, 5 7 R B



2 3

GRA R AR IR AR S o 1 UL 22 S5 32 32 2 DN ) 0 2 45 92 B

187

[2]

L4]

[6]

L7]

[8]

[9]

[10]

[11]

[12]

[13]

RILT]. E A TR AR, 2012,32(1):109-114.
AMARAL A J, FERRETTI L, MEGENS H ], et al.
Genome-wide footprints of pig domestication and selec-
tion revealed through massive parallel sequencing of
pooled DNA [J]. PLoS ONE, 2011, 6(4): e14782.
doi;10. 1371 /journal. pone. 0014782.

RAMOS A M., CROOIJMANS R P M A, AFFARA
N A, et al. Design of a high density SNP genotyping
assay in the pig using SNPs identified and character-
ized by next generation sequencing technology [ J].
PLoS ONE, 2007, 4(8): e6524. doi:10. 1371/jour-
nal. pone. 0006524.

LI X J, YANG H, LI G X, et al. Transcriptome
profile analysis of porcine adipose tissue by high-
throughput sequencing [J]. Anim Genet, 2011, 43
(2): 144-152. doi: 10. 1111/;3. 1365-2052. 2011.
02240. x.

ARG R L, EAE . BT R ZFD AR
PERE A 1A 1 B L2 A [R) AR A UL P BT 5 T D, W ek
W24 ,2010,19(1) : 22-25.

WM R oRAE SR B AL SETTAERRL & R 1Y B
KUUERE T wm AT ] P E AR A %, 2008,41
(11):3754-3759.

VR BB AR5, 2 AR5 R L
ZH L 22 B g 2 R (RYRD) 36 H 32 35 1Y & B M8 1k
LI R4 275 0 R % 2010,29(3) - 485-489.
MR 8B EEE . B BE . 4. ADD1 L PCR-SSCPs
g SN BRI & 2 XE R R T] M alR
W R 272241k, 2004,27(3) ¢ 66-69.

M A4 .4 FAS #l HSL mRNA 7F
HE BRI RS KL SN RN & # iR
AN A=W FE R 254, 2004,12(4) 1 422-426.

B ALK 8L A E L%, Myogenin mRNA £ J#
sk Oy RKINPRXIT]L PEEE
4% ,2009,29(3) :374-377.

MEF o R SR, (10,c12- CLA X4 K F iR
105 RN B LA SR AR R [T, & 405 1Ak
B2 .2011,32(9-10) :133-136.

B . EBE. AR M EE R K CIF4E,
PPARGC-1,VEGFA Fll C-Jun mRNA F ¥ H & WF 5%
[J]. #dbqe 24,2010, 254 i) . 258-262.

TREK R SR PR PR AR, 48 2F B 17 40 Y i 107 IR 485 &
HHIEH (FABP4) cDNA F 58 B 3635 o H 45 f 1 411
Grtll]e AR AP HOR 41, 2011, 19(3) £ 483-489.

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

XA BRI HORR L SE. K CAST R 248
PES R MR A e R )], E S &, 2010,
42(4) :15-18.

REF MHE, REE, 5. CAPN1 LW BEER
e A TR B B e Kz A B LD 0. o ROl R A
2011,44(7):1466-1473.

M L REE R E. B ATFA BN 2SN 54
PR IR O I B hk R Rk 4y A [T, 3t 4%, 2011, 33
(12):1347-1352.

M &.E4& 5. 5% M4, %. # Cathepsin B B [H
Cystatin B 3 mRNA 35 9 & & 2L 141 2%
S0, A E AR, 2009,42(12) :4341-4348.
B0, NGRS SR B K NLNLAL 8 o
B R BEry v B B B A BR o H Rk g [T, #ivL
K2R O 5 A A B0 5 2009, 35(5) : 503-508.
AR, o B AN A R R KL R A
ARKEFAGE) RGE LR AT RSB #
£,2009,31(8) ; 837-843.

OGRS AL /NVE B 1(caveolin 1)
) BE R 454 e A g R P iy ik e )], A E AR C
AR R, 2008,38(7) :619-625.

R, Br ANEEE.F ZARBERROEE &
L H LR Az A 2R R A LR T R R A Rk
KA R s LT, B a Al K225 3k, 2006, 29 (3)
64-68.

XIAO S. JIA J.

PRRSV infection in porcine lung based on genome-

MO D, et al. Understanding
wide transcriptome response identified by deep se-
quencing[J]. PLoS ONE, 2010, 5(6): e11377. doi:
10. 1371 /journal. pone. 0011377,

KATAYAMA S, TOMARU Y, KASUKAWA T, et
al. Antisense transcription in the mammalian transcrip-
tome [J]. Science, 2005, 309(5740) ;1564-1566.
TE . B R BR Bk R LACL 35 R IE M 26 I LAk 1Y
SR 5 e sk bESE (D] K B IT R4, 2010,

ALV EHO LI B SE. A AR parkin JE A #Y
RAGHTLI]. PR 2001,40(12) : 799-801.
XBAE R B E WA, W5 AR PINKL JE A % oF
L] FE Bt 200 54t 22 A0 B 22 2 35, 2008, 35
(1):79-83.

X ms.% )il LRRK2Z RS EAmL] hE
BU A PR 2 2% 7K . 2008, 18(8) : 40-43.

(G T



