N[ PR B A B B W S B RN BR B 3 AR R IA R B AR A

Xsche AEE Rk W BEOEKRs AW aphpE MR HER g
(RO R B3R 22, M 510642)

o E ARG B RSN E s g K& AR BOE A R e B (GLUT) 1. GLUTA Rk
B2k (JR) mRNA RIERFIRKEME. WL 1. 7. 26, 30, 60, 90 F1 150 &4 I FHAI
KPS AIE T e KL B REIURI B 2R cDNA AR, SR SEm 2%k e & RT-
PCR [1751%, % GLUT1 fl GLUT4 mRNA fEAFE L RIER . SR ER: D
1~150 HETEIHEFC FRE T AL R BEIUAEREIL GLUTL mRNA A A EAH L K & 22
PR, 72 1 RS ISR 238 = B B . 2)1~ 150 F RS 35 S A BRI B L GLUT4
MRNA FH A 3 FE b H ¢ 08 B b, BB RIFL A AE S Fh 2 5. 1 HIR T IE 5
AL GLUTA mRNA A Ik F AT A H K A% (P>0.05) , TfE 60 H i m T
HHE (P>0.05) o 3) BEMEAC AT B KL, EREUUIERL IR mRNA AR RIA A 1
A1 30 H S LI B =K, 1AE 7. 60 90 A1 150 HikH LR Z Z 5% (P>0.05) ; [FH
R IHAIC FRE 2 18] IR mRNA A RIEFELRFEMLER (P>0.05)  4iREV: HEHk
L GLUTL mRNA [ FEA R 4 BB BUAEAE 2 5, E B GLUTA mRNA HRIEEANF
SRR FE R B AE 2 22 5, HHLS IR mRNA [FRAM MRS, T B A,
SHEE: WY KA BaRERs Rk 1 AR EA 4, BB R RE M
KPS S828  ICERFRIAED: A ES T

w7 HEHE A (glucose transporter, GLUT) &4 S & 870 T3 N fimiE, Hk
R IKT R T P 4R R ML 2 B R S AR R I oA 3 . HAT, TSN
Y1 GLUT mILA4r2y 3 281, s 1 KGdE 4 F, 4050h GLUTL. GLUT2. GLUT3 Al
GLUT4, -4z, M HUAH ETas A EEMEH . GLUTL Ml GLUT4 28
B EEH S GLUT, Hf GLUTL fustikia fE LR FEalifCist i 75 s &7k, 1M
GLUT4 32 i & 3R U i 15 .

Hall Z512178 K 7 1 SR 2R 6% T 70 & L, GLUTA mRINA P28 3A 76 215205 O o st vl kG i 1),
1715 EL DS A 3 2 4 4 B — B e R FE I Rk . A I TG, R I 5 A AR R
GLUTL B A FF R m T 7L WIe. Barfull ZMTERF R HIELLEL T 2 HESRI 5 AR 1S
BN - RS R (SGLT) 1 mRNA HI3Rik, 453 578 mRNA Rk TEAE 2%

Weks Hil: 2016 - 07 - 28

e ERESEMAFARETRIE (2012CB124701) 5 |~ ARA R LI H
(2016A020210104) ; J M HAHE LRI HE (201510010258)

TEZ RN xIsehe (1991 =) , 53, dbAlBk N, Bl RroesE, MEHahWs 7= 5k R =
9T . E-mail: Iwz698631@sina.com

MEGEE: Hem, B, HAAF0, B-mail: fengdy@scau.edu.cn
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5. TBESEEFERZM (AA) RXSAIFH RS+ 48+ GLUT2 mRNA [k,
KIMF R B EEAFEAARE, 1 2~30 Hil& 2 Fhpig s IR E A = s, 30 HiE LS
P R BT A EIRTF AU T A FEER . ANESFEIY, B GLUT M3REH
FizEse. dAh, HUTA X GLUT Mot EZAEIALT, RESFIZREHN-P L, B i
GLUT WRIEW TR, T HAEA [ S Al B A2 B B B UL AP 1) 2 A A T LI A LAROE
BRI, A0 14 FH 1 5 08 b SRR R A0SR i o ERE RSO 5, I T AN [R] b PO B A=
HEF BRIl GLUTL Al GLUT4 BAK iR B Z 5244 Cinsulin receptor, IR) mRNA RiAHIKEH
PEARAY, B FESR I B BUL N A WA ) 2 AL, it — DA A B LA K R B e
fiitho
1 MEEIE
1.1 RIS R

L 1 HEIERE A 50 KA A48 70 Sk, BENL B 5 M EE, B EE L 10
o, KARANEE I 14 k. 195 150 B, MFRRIBIET RE R SEMTRIE FR g 5T,
P IR0 A8 I (0 1R R B S SRR PP kAT 058 T 1. 7. 30, 60, 90 1 150 H &7
59 DN S R (1 4 2E A 5 v e BT T 2 A L) PR A S REAT ML B SRR, SERTANAE
o TR E S N KL PR IR IR ON 1.5 mL B0 &, W)
RE G, N —80 CCARIRAEHR
1.2 eSO E BRI GLUTL F GLUTA 133k

W53 B AN R FAL R i VL 2 B Trizol (A 5t 38 B AL PRI ARA FRA FD 1 B 1520 3%,
Iy AN 3 BASE LA B AL FE UL RNA JE#EAT e, T 58 H TaKaRa 2 7] $2 4L PCR
A ERAT R 56 E R PCR fill, 2 NCBI AMiI%E GLUT! (Genbank %35
X17058) . GLUT4 (Genbank &3%5: EU590115) PAK IR (Genbank & 3%5:AF102858) ]
FNFH, H Prime 5.0 BAF 51 (R 1), ASERN B-NBIEEA (B-actind , VI
SN ZEAF YA 95°C 5 min, 95°C 20s. 58°C 20s. 72 °C 20s L 40 ME¥K, 72 °C 4 min.

#1 R85

Table 1 Primers for the experiment

F K Genes 1% % Primer sequence (5'—3')

& BE¥ IS BR 1 GLUTI F: GATGAAGGAGGAGTGCCG
R: CAGCACCACGGCGATGAGGAT
HI G B 12 Bk 4 GLUT4A F: CTTCCTGCTTGGCATCATCT
R: TGAGGAACCGTCCAAGAATG
JoR & =32 AR IR F: CATTGGACCCCTCATCTTTG
R: GGAAATACATCGCTGGCACT
BNz H B-actin F: CATCACCATCGGCAACG




R: CCGTGTTGGCGTAGAGGT

1.3 HdEgiit 5090

RIG o LT I SR U iR R R . KA SPSS 17.0 ittt ir s, iR 5 %
ST Cone-way ANOVA) HEAT 7 25007, 18 F LSD IEREAT AN F] H % 2 7] 22 57 i S EAG
By, 38 FMSIRE S T ARSI AT IR B S BE AN K 0 2 E) 22 5 S AT
2SR50
2.1 B&EKN GLUTI. GLUT4 Al IR mRNA FIiEHIA B L1

1~150 H & IEPE MK A5 1 B KALGLUTL. GLUTARIIR mRNAM X ik F 5 & H 481k
P ILEL - AL 1 - BFIL - CRlvn. HIEIL - ARTHn, BEIHAIHK (8 B KIGLUTL mRNAH
XIS R R B AR . 2R AR (LH ) 15 R NIGLUTL mRNAE X %
K E 2 v T b H #$ (P<0.05), 767,30 60, 901150 H #4 i 1416 & 2 P45 1k (P>0.05) .
FHIE) H #4825 Fog 2 18] 15 S K LGLUTL mRNAMIRT £IE FE LR # %R (P>0.05) .

L - BATA, KA i KNIGLUT4 mRNAFIN &A= AR KPR, bR IZ
B 7HIEGLUTA mRNAMIXN ik F B ECT1HE (P<0.05) , MMi7. 30. 60F190H
WBHIHBHLL LR E 25 (P>0.05) , 150HER K, @&/ THMEE (P<0.05) .
WY B IIGLUTA mRNAEX A 3 FERE H R To B AR %, & Hik 2 R 22
AEE (P>0.05) . THWEH K ALY R KNIGLUTA mRNAFH X FIA = B 51 [\ H kb i 5i 5
(P>0.05) , TiiJF k150 HES AL, HEHER T e KNIGLUTA mRNAE X RIE £ FE i T K
(P>0.05) , H:H160 [ Wi W5 JH A LK 14 15166.76%.

HIEI1 - CH 0, WA 8 S K WUIR mRNAKE R 26 ik 342 BA AL K B 2L
. FELRI30 HES I W BRI (5 T S LR mRNARES A EFE A TR mK T . KA
1TH T HAC IR mRNAM Z Ik 42 B 8 2 v T BR150 H e BAAM A H i (P<0.05) , 17+
30. 60. 901150 H it/ &% Z R (P>0.05) o LRI30H #1551 A K ALIR mRNAH X %
RFEEEEETE0HE (P<0.05 , HAHRELEEZER (P>0.05) .

= 12 r

13 10

®

@<N/'\

ZE% OLT
-

j—)

—

[€s)

bB 2| pB B DbB
ld:_‘l ug""‘lugrﬁ.ﬂ_'_l.

1d 7d 30d 00d 90d 150d
H % (age)

S DN s O o




100

actin mRNA

WLD
OLT

(X103

LUT4 mRNA/ B

G

9 =

jﬁ o 2] ] 4]

0 1 1 1 1 |
1d 7d 90d

H#& (age)

150d

10 1

h “Bﬂh T

150d

(X107%)
o \] [IN (@) (@0]

IR mRNA/ B —actin mRNA

H (age}

LD fURK A, LT AR . HIAREAR TR NS 78, KA KRS 7R, R ERF
AR HES Z AR R (P<0.05) o *FoRFHEREHMKABZIMEREE (P<0.05) . THEIF.
LD represents Landrace pig, LT represents Lantang pig. Columns with different letters (small letters for
Landrace pig and capital letters for Lantang pig) indicate significant difference between days of age in the same
breed (P<0.05). * means significant difference between Lantang and Landrace pigs in the same days of age (P<0.05).

The same as below.
B 1 RFE B ESEAK S &N GLUTI. GLUTA #1 IR mRNA A% RIEF
Fig.1 The mRNA relative expression abundance of GLUT1, GLUT4 and IR in longissimus dorsi

muscle of Lantang and Landrace pigs at different days of age

22 CEBEUL GLUT1. GLUTA Fl IR mRNA KIAMR & AL

1~150 H & 15K A5 IEALGLUT1 . GLUTARIIR mRNAMINFRIEFE R AL
B2, HE2 - ARTAL, 1~150 H il B3 A F R IEALGLUTL mRNARE X RIA F 22
FFAERI R B2 . 1H #$GLUTL mRNAF X ik = 1 5 3% v T HoAth H k% (P<0.05) ,
M#E7. 30 60. 90AIIS0H Wi L& %R (P>0.05) o [ H &S AK (5% L EAIGLUTL
MRNAFEX RIAF LR E 2R (P>0.05) .

H &2 - BRI, 1~150 H & BETE A1 R I LGLUTA mRNARH X I8 =F B2 fE H ke &
PR, KO AR S BT, TSI STt K. 30 H B I I IR R



FEIGLUTA mRNAFEXS FIA F AL T mk-F. 30 H K A& FBELGLUTA mRNAKH
XRIEFERESTTHE (P<0.05) , TS & E30H160 H de i 2B IGLUTA mRNAHXS
RIEFHEES T HMAR (P<0.05) . 7E7THI60 HESET, TR EIIGLUTA mRNAFHXT
FIBF AR LG R HE K 9% 71 76.98 % 174.70% , $4IA R #E/KF (P<0.05)

Hi /82 - CHT 41, 1~150 H i W5 S A1 48 2 IEEULIR mRNAGE XA 3= BE 3 7E1RI30 H
W R I B =K, 7E7. 60 90FI150H s Ll % 2 % (P>0.05) « M1~150H# %
H & 5 BE R B 84 35 A1 (8 ELIR mRNARERT Rk E N LR E £ R (P>0.05) .

5 101
T
T;:%g 6 mLD
ZEX 4t OLT
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1d 7d 304 60d 90d 150d
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X OLT
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O = DN Wk OO

IR mRNA/ B —actin mRNA

ab
AB
abpc mLD
, BC ab ab OLT
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7d 30d  60d  90d

150d

1d
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2 AR HEERERAK A% EBIL GLUTL. GLUTA Rl IR mRNA Xt £k ¥
Fig.2 The mRNA relative expression abundance of GLUT1, GLUT4 and IR in

semimembranosus of Lantang and Landrace pigs at different days of age
23 PRI GLUT1. GLUTA F1 IR mRNA KA MK & AR

1~150 H S BRI K (U L ENLGLUT . GLUTARIR mRNAAIN H A K B2 E
B3R, I3 - AT, 1~150 H i W5 1K 48 REIGLUTL mRNAME S ik =F %
PIELF R I 25 = T HAR F e (P<0.05) , Tfi#E7. 30, 60, 901150 H % 3570 i 35 14 A%
1 (P>0.05) . 150 H % I} 15 3 3% 2 ILGLUT L mRNAM X 6 ik 42 7 EL R H %K 1 7% 7558.21 %

(P>0.05) .

HI 3 - BRI, 1~150 H ¢ 5P AIK A% 1 B ILGLUTA mRNAFE XS Ik F BB H ¢ 2
BB, KA ARG S BT, IR S T K. 30 H B I SRR R
FIENIGLUTA mRNAK X & IA F= FE AL Tk 30 H il F & I ILGLUTA mRNAAH
MRIEFFERE S TTHE (P<0.05) , MiEIEEEH B &S T1HE (P<0.05) , 5
HALHEHIL LR EZR (P>0.05) « 1HE K AR FEEIGLUTA mRNA RIAFE &
Er TR B ESEE (P<0.05) , 1i7E At H S I 8 PR 0O & 1 17 H K AR 1k 34

(P>0.05) .

HI &3 - CHI AN, 1~150 H & % A B % A IEILIR mRNARE X ik 3= FE B 7E1M30 H
WE R R B m/K T, MIFE7. 60, 90FI150 HEdH L% %7 (P>0.05) . M1~150H#%,
& FHE B BER H 8 W5 R A O B ULIR mRNASH X Rk F ML R 27 (P>0.05) .
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B3 R H S ETEAK AL GLUTL. GLUTA F1 IR mRNA AR Rk £
Fig.3 The mRNA relative expression abundance of GLUT1, GLUT4 and IR in semitendinosus of
Lantang and Landrace pigs at different days of age
3% i
3.1 HEXE#UL GLUT K520
HHNIGLUTR I FEA LA A& & 107 A A0 DL A LR R AR B AL PR S 22 . Humphrey <%



DAPE B R BIE 7E 1 R I AR KA GLUTLLE AL I 28 LR R O IEAME HARAH 335 Jo ki, Tk
AR AE IR 5 SE 3R RIB KT 2R R BRI TR A ME BB LR AT . AR IUIELE
HASELR B B IGLUTLE A SR ImMRNAR A FE, 5 2R Fass, H4ERFKKF4150
H o XA RER BT 2R sh 8 2 A B 72 R i) JR R, 8 A0 5 38 LR AT) E B0 o B A L4 e
BB WRE RS, R AR e SR A BRI R B IR TR B . Dos SantosZE eI 5T T AN ]
KA B A EEIGLUTA mRNARIERIATG I, 45 R%Y], ML H AU GLUT4 mRNAK]
FAHHEE AR, X 5K E SR S 0B R ARG 5% AT 70 R IR A
K AR BN I IIGLUTA mRNARH X A = 2 b H ¢ 2 BP0, 30H eI .3 & T7
H i, X nrfese b T AL m e i & e i Lo i S0 W 0 S0 A EeDRL DRI, AT
MDA B i LR AT P 3. A B 70 S R PR R R 2 e GLUTE VLA T (134, WiBanda
EMEFURIN,  FREL2)8) E R R A B B3 UL GLUT4 mRNARIEK-F T R27% .

UbAl, AT 45 R IR A P T UL 2R BRIUAT L GLUTLMIGLUT4
MRNAZF AR B AAEEW K ZE R, GLUTARAFE W EE TGLUTL, HAEHAEFEMR
63 Y B A R (R A KT . X R WIGLUTAR BB ALK B i e B GLUTIE R, 5
BEAHAL, 7EANLEF4E 5 B2 GLUTIMIGLUTARIE A B XA AEHE £ R, HEHE)E
GLUTLRZE TR, FAEHAEEHLIEMER A MK, MGLUTALE A IAHA B ik KF
(181, SR, Sweazea s ROE &2 (M 7t £ IGLUT1IRIA LLGLUTAE %, XA fE 5 RIEIE R
PR TS HLHI AN SBR[ 5 BB 72 5 A7 K
3.2 fn AR EER UL GLUT 52

WY P 7 R, B B AR GO PRRE, 5 AR AEA LA KO B S
PR 2R UL IR T & St e o 8 T Bl LA LA ZE I Re kU, AR T 32
I TEGLUTIR U IE « DuehmeierZ 2OV 57 LA | GLUTLMIGLUTAZE 5 B 28 B3 (R
) ME BRI B L) B mr =R, s R, HRSIYIGLUTLE
LT RN AR T LI o AR TA T SRAFAE 22 5o I 7 b o ) 308 A 2 53 2 B I GLUT L7E LAY
WA T U B E R R 22— AR I8 L F) H B A B B B JIGLUTL mRNAR A+
JER B ANATEARRAI S, X 2B VEE T GLUTLAE LA Hh [ R 0K 52 St B A1 A% 22 53 1)
R, ARIRAE RIE RPN, SKAEHLL, EHE TS R KIIGLUTANRIEA N Z R & AN
M, 3 pR T o P R 38 A% 225 S T B

BEAh, ARG A IR H 6 I A % B A% ULGLUTLMIGLUTA mRNATEAS [A] A B
BAFEARIRE B 22 5 o AT 50 Hh 150 H 8 I W 4 U GLUT LI GLUTAR A £ B v TR
HES K g, A SCRRIRIE LA IR D DORR AR A KR B R ARY, iR AR Lo R, 3
LA BRI & wtierm, DRIk, FRATIHEMT T &0 vT R 2 L P9 e ORI 2 R B SRR R IR o
33 IRY5 GLUT IR BMRIE

) 200 L T 2 M AT R Y LA T e A A T T RS 4 O, T B 3R



T GLUT G XL 2708 (AR R P S A B E . FESESRRURIRAES T, S T4
B ERIGLUTAR 5% b . SR1, (ERE R IIPOEAE T (2~3min) , GLUTASM 3l
T, KZ150% GLUTAEE B F% 45 4 Mo 5 3 17122, [RI G LUT4 55 47 /2 B ¢ I UREA Qg ) S S0 3R
BAPRES T, E#IIGLUTA R 2 T4 A LIRS e, R D HUELE T 4t e
b BHLUZ PR SRS RN, RS HAENIREG S, B —RANESES
TR, filUR & S GLUTA R /N AR (0 7% 2 v 200 M 22 T 67, a3 36 267 078 (0B, AN 48
HERER IS, dERAHLR A AR RS2 28], AREG R IR mRNAZRIA F 8 £ B7E A1
FN30 HE IS H I e, X T R AR B TR SRA 06, AR A A R IR HH s K ST 1
B BURYE, IR R, XREA B TP BGLUTARS 542, AT 1t 1 45 b
BTNV A, 5 B VLI RE A 5 2, O 4 R P 4
TEH ) GLUTA FB AR T 1E 5 (18 5 Z /K P R B 3R UM . AR /MRIR R, iy 3
i B E RSV, GLUT4A mRNA KA N 2500027, gl R BURIES = (3P B GLUTA 3%
AP, R R AT REAE TR 4% R i T % . Seraphim 52870 & B 12 H B3 AR R
RATEGEMZIMS, HIEMHA GLUTAmRNA FIE AR ECT 2 HIRIER /MR, Ml
W GLUT4 mRNA EE3901, GLUTA & H/K-FE A KA, XAt GLUT4 mRNA poly
(ADJR kD2 80 AN A BB O A0 Hh 8 G R (1 3 /SR AL B B UL GLUT4 mRNA
FIEFRE R ARRIE S IR —3, XA T GLUTA Rk F B M mfRIFA e o 4 sk
Hh 5 B U
4 & i
O AR amFEE VL GLUTL mRNA FRIEAAEAI R B2, GLUT4 mRNA
MRIEFIEREES,
@ AFEAEM BEE # UL GLUTL, GLUT4 LUK IR mRNA [IREIGFEER: . NIHA
I EHR UL GLUTL mRNA 21K 235 i T AR AEBERY B, 10 IR mRNA BB AE H A= A
IS A EbH A AR R B
@ BN GLUT4A mRNA 531 IRmRNA [FRIEABA 5840 —80E, RT3 Wi
I P (A B A T8 KT, IR w8 BRI GLUTA KA TH s vl it 55 5 205 546 Sl ik
K.
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Ontogenetic Regulation of Glucose Transporter and Insulin Receptor mRNA Expression in
Different Kinds of Pigs and Physiological Stages
LIU Wenzuo ZUO Jianjun DAIFawei YE Hui CAO Qingyun ZHOU Xiangyan ZOU



Shigeng HUANG Zhiyi ZHI Aimin FENG Dingyuan®
(College of Animal Science, South China Agricultural University, Guangzhou 510642, China)

Abstract: This experiment was conducted to determine the ontogenetic regulation of glucose
transporter (GLUT) 1, GLUT4A and insulin receptor (/R) mRNA expression in different kinds of pigs
and physiological stages. Lantang (LT) and Landrace (LD) pigs at the age of 1, 7, 30, 60, 90 and
150 days were selected to determine the expression patterns of GLUT1 and GLUT4 at different
skeletal muscle tissues including longissimus dorsi muscles (LM), semimembranosus muscles (SM)
and semitendinosus muscles (SD) by the method of real-time RT-PCR for cDNA templates. The
results showed as follows: 1) LT and LD pigs exhibited similar development of mRNA expressions
of GLUT1 in the LM, SM and SD from 1 to 150 days of age with the highest level at the age of 1
day. 2) LT and LD pigs exhibited waveform variations of mRNA relative expression abundance of
GLUT4 from 1 to 150 days of age with breed differences in the speed and extend of variations. At
the age of 1 day, the mRNA relative expression abundance of GLUT4 in the LM of LT pig was lower
than that of LD pig with the same age, while was higher than that of LD pig with the same age of
60 days. 3) LT and LD pigs exhibited higher level of the mRNA relative expression abundance of
IR in the LM, SM and SD at the age of 1 and 30 days, while there were not significant difference
among 7, 60, 90 and 150 days of age (P>0.05). There was no significant difference in mRNA relative
expression abundance of /R between LT and LD pigs with the same ages (P>0.05). The results
suggest that GLUT1 mRNA expression in skeletal muscles of pigs can be regulated by physiological
stages, while GLUT4 mRNA expression is not only differentially regulated by breeds but also
differentially distributed in physiological stages, and the expression level of GLUT4 is weakly
related to the /R mRNA expression and shows no apparent rules.

Key words: Lantang pigs; Landrace pigs; glucose transporter 1; glucose transporter 4; insulin

receptor; ontogenetic regulation
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