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W =B

miR-27a 7 AR A B 58 B E IR IME SRR 2 — » AHZE 2 HIVAE R A MS-PCR  (mutagenically separated
polymerase chain reaction ) 7 iy £ #E miR-27a B (R RY S )51 7772 » DUFI A HROR R 48 BE S DR AU 885 1) > 3 28 17 78 {8 A
S0 S E RS o kS Bk ATl - FII A PCR-RFLP (polymerase chain reaction-restriction fragment length
polymorphism ) 757 =% H AR [E] miR-27a EERAY » Wiagat 3 fER [EHr e 57 IEt PCR 2 MEY)4H R B 7 FEDR & R IRF
] > DAHH o] e B nll B PR AR SH BB R (A - USRNSSR 7 /AR O ZXTE5415 942 JEAE ALY - 4558
7~ AA ~ AB J BB I E 73 L 93 1] Fs 88.22 ~ 11.78 J2 0.00% = 73 #f1 109 85 5/ (F Bt IREY B 56 FL AL » AA ~ AB J¢
BB BUH 7rEb o7 7l By 88.99 ~ 11.01 J2 0.00% » S5 HHAEL R B (F B AR Z ARRBA MWD 0 A B - AA B 7 BERHTEALY
v B RIFEEE AB RIS HVEFEL - L » BEITEIRE TEEIE MR Z MS-PCR J77557 #7185 miR-27a BN A »
BRI IEARTEFEEEAT0H] - DABAHF A0 miR-27a 4 A FEFEEE [ IEAREE SR BIAENY - PEFHIESE 2 EE (FIERE -

BRsEEE - A PR - e~ 5K -

i

TEFE SRR B A ZE iR ) » SRt S A B MR - TR DREAE GA = RS - ek} - R R R
VIR SRR S RS 2 &Y (95 2021 ZEEFEFMER - (EREPHAIEIFE 9,599 FarVEHE ST E41 - SR
BUEFHI1 A 10.92 81 9.73 51 (MEVEAFREES » 2022) - BECSEFERBIA G T Z 194 B2 A - =
BEE K (https://danbred.com/high-litter-size-with-high-piglet-survival/ ) - ZEAIXZ=FE5E B MERE » Rl (e B &
BE B BHRAEYZETHET > EHUEESEEKEE BEEAT > AERNVEERT > JTREAR
TFHIMERE RN  EA RISV R EE S - REFAIMEREA aI POt -

FR#E Pig QTLdb E#}EE (https://www.animalgenome.org/cgi-bin/QTLdb/SS/index, data search on Aug. 28, 2023 ) &4
7~ 0 BAEEFEVERR (reproductive trait) fHEIAYEEMEIREENEE (quantitative trait locus, QTL ) 26%E 3,976 @ » X EF:
AR (litter trait) By BIEMEIRE LAH > 2 — » 5 1,609 {él QTL - fESERTAYIIFERIR » RI5EEE & (osteopontin,
OPN) ERARIEEFHEIEFRAERE » Hp SRR ETE > 5 4 EEURFHEAE (E%E > 1999) -
PIFEE 1~ 6 ) 8 5RAYEe ERYZ(E i B AV EA SO B Im 3 ~ &U5e & ~ MR R v B 4 (il A AT A RIAE A
R W B EFIERE BRI TR - 3R — 0 B fE 72 82 H BT MERE AR R R (2 2R A %EED - 40 SW373 ~ SW1301
K SW1514 (JZEZE > 2006) ; KS140 ~ KS141 ~ KS148 ~ KS168 ~ S188 ~ KS192 ~ SW61 ;7 SW1843 ( B4 » 2013)
MP35 F1 SW1881 B & i B 5 5% 28 (1 1 IR S AE RE - SW1129 B4 v B REFE 72 1 14 R 75 i S 5 A el B EL 1IR3
MP35 ~ SW2406 Jz SW1881 HIJEft % v R34 (kA s Z AH R A B IERUE (B5 » 2014) -« SSNEISNT 5T
%0 > NR4A1 (nuclear receptor subfamily 4, group A, member 1) EiL GNB2L1 ( guanine nucleotide binding protein beta
polypeptide 2 like-1) ERZREMEEIRIFEZE TR BEEEAHRAME: - Htt NR4A1 g.3952A > G $HEEHGHTEI5E TNB (total
number born) ~ NBA (number of piglets born alive) ~ NWA (number of piglets weaned alive) ~ LWW (litter weight
at weaning ) fH[g > GNB2L1 g.2373T > C I f A 5% (Large White ) RIFERYH A= E(FEE (litter weight at birth ) R

(Kumchoo and Mekchay, 2015) - {E#EELR RBP4 (retinol-binding protein 4 ) AA BUEBARIFEEFEM:HE TNB ~ NBA J%

i[l[

(1) SRRl A BT e e 2 56 2769 3f

(2) RN F A e B (AR B4R -

(3) BEEESEE LG -

4) EEEE Em SRR R = -

(5) #EzIE# > E-mail: mpcheng@mail.tlri.gov.tw



8 EE (T IR REE miR-27a I Z 20t 92

NW (number of piglets weaned ) HHaT IAT#ZEE - A BAHEFIEREZ STEEA (Marantidis er al., 2016) 3 Wang
et al. (2018) ZFHIRHFERSE 2 FUT2 ( a-1,2 fucosyltransferases ) FkPRAUE 78 (BRI 7L oA MEEAERAM: - 1505
TT 2 A AR EFE MEIRAIEL AR - EXOC4 (exocyst complex component 4) F&[A » CC AIMIE TE RS 2 NBA ~ NW ¢
LWW (litter weight at weaning ) = CT B TT B3 (He ef al., 2021 ) - Lei et al. (2011) £§¥H miR-27a F[REFE
FETFHIRAHER » T MicroRNAs (miRNAs ) 3 Ryl Bl dil gt (7 FH 2 B S FHE0R T » miR-27a FLRVEIEDIAE Ry
JAT- (Chhabra ef al., 2009) - H & E R FT{EMTHT&H K5 FE QTL © Pang er al. (2019) 43133 ESR (estrogen
receptor) ~ FSH/ (follicle stimulating hormone b subunit) ~ CTNNALI (catenin alpha like 1) iz miR-27a B K 5%
EFHRERR -

ABHFT S 2 A7 MR B8 2 28 A2 50 miR-27a RN AU 1747 LIS #E » $R A MS-PCR  (mutagenically separated
polymerase chain reaction ) F{iFAZEH TR0} 7% » DIHU PCR-RFLP ( polymerase chain reaction-restriction fragment
length polymorphism ) #5172 » 3 6 T B EAR R i A B 6T 44 A BIERR R 22 3 D7 VA E R A TEFE B 2 R AL o3 A - FE DA
PR sL 2 EFEE A

MFER TS E

L EFER IR
oo BEIEFE L e - sTUE 9 REFEY 942 TRAE & i on > B FEMIS 5T 371 O (A 351 53 ~ £4 20
UH) -~ EERndT 414 08 (0 116 55 ~ £ 298 U8 ) M&YEE 15705 (25308 ~ £: 104 55 ) - Hrf 109 THEFE H i
08k Rl RS T 8 B - BEEmHT 62 B &S E 39 5 - ARG SEEEZEHESH  (EasyPure® Genomic DNA Kit,
TransGen Biotech, China) #£{T DNA Jr#4lil - HIERRER 2 HHFHH - 2P FIRGE (7 8= B1EAY5E & DNA
Feon » W EFEE RIS E RS DNA £ > #E7T miR-27a ELRRI73AfT -
II. miR-27a FZ: KA 5747
2 % Pangeral (2019) (T 31 T & B $1PCRIZ W (e = 00 50 31 T # 5 5 &
5'-TGGTGGTCCAGCTTCTCTCT-3" B 5'-TGAGCCAGTCTGCACAAATC-3' ; PCR |7 & 4H % 47 B 20-50 ng 1%
i DNA ~ 0.25 mM dNTPs ~ F{E5[F- 0.5 £ M~ 1 x [IELRE IR 0.5 U (B{1) Tag %15 (TaKaRa Bio Inc.,
Japan) - [ZfEXEESTE B 20 1L - FIFH PCR %S (SureCycler 8800, Agilent, USA ) #E{THEAY DNA F BEAvRENE -
PCR ZJEGEE « S5—258E > 94°C ~ 5 min ; £ 5 {ERIE 352 » 94°C ~30s°55C ~455>72C ~ 1 min ;
B > 72°C ~ 5min » H{ 10 1 L PCR FEYEITIREIES 2 UIEITEH » HErdH T & 1 x SESKENR ~ 10U
FRIES Hpall B 4T/K - [ZFEHERGRE Ry 15 L » £ 37°CAEM 2.5 h 1% » HU 10 p L #ETT 3% HASREEG Bk 04
( Mupid-2plus, Advance, Japan) » FF 7RISR - W LA ##% (Alphalmager™, Alphalnnotech, USA )
e ke BibtE -
11 miR-27a FEPRA 5347 A dee
%78 Kwok et al. (1990) ~ Rustetal. (1993) Kz Lockley et al. (1996) 27 WiZE 5 » ££H MS-PCR #if
$14%F miR-27a 75143 B #Et A KB ERNFE 5| T 5'-CCTCCCCAGTGGTAGGATACCCAGGCAGGAGGGGAG
AGGTGGCAGGGCAA-3' - B R & H N E — M 5] 7 5'-GGCAGGCAGGAGGGGAGAGGTGGCAGGGACG-3' K
HH A5 F 5'-GCTTGTGAGCAGGTCCACAGCAAGTCGTG-3" » 5[4 i Ag IR 4R &l 73 Ay (b EE R 43 2
CEIR PR ERT - 3" Im RS0 R Rk BE B 5L RG - DUEEST PCR S FEAH B ELR FE R 2 MG © PCR S FEZH AT Ky
20-50 ng fE DNA ~ 0.25 mM dNTPs ~ A BN EH-—E5[1- 0.067 uM ~ B A REREFE-—1E5]7 0.1 uM~ &
A FEH G 0.133 M ~ Ix ELEER K 0.5 U Tag &0 (TaKaRa Bio Inc., Japan) - ZJESEEGTE Ry 15 (L < £l
F PCR 2% (SureCycler 8800, Agilent, USA ) 712y DNA F BTN - PCR KZJERMA: © —ZIGIE » 94°C ~ 1
min > 69°C ~ 1 min > 72°C ~ 1 min ; 5 {EBMIE 3527 > 94°C ~ 3057 69°C ~30s° 72°C ~20s; FE=HILE >
72°C ~ 5min - B{ 10 ¢ L PCR EYIH#EST 3% IEAGEESE K 5747 (Mupid-2plus, Advance, Japan ) » FF AL ER G
A LLEG 53 Hr i (Alphalmager™, Alphalnnotech, USA ) fHEUEE k&4 LT -
IV. 155 miR-27a BRI B (F EOE R AT
SEEE (2013) ST EEFHARER 2 S5 R 7 MR - DIERFERT A S e R R A B
fFEEE - FEF] SAS ( Statistical Analysis System ) EHEHUEE > — 43R (general linear model, GLM ) Hifg/NJ-
F 33574 (least square means ) #E7T474T (SAS, 2013) -
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L. miR-27a BLRRL 3 ATIALERE

2% Lei et al. (2011) BRI J57% - i 580 bp fHY PCR EVIEEHEIRTIEE Hpall 1EHIE - FEHIREIK T BEGE R
PRI AA BN 319 81261 bp {57y > AB BAUHIF 319 ~ 261 ~ 141 J2 120 bp F 4 AR (& 1A) - 555b
JEFH MS-PCR Ry - B3 — TR R I B LEL TR il 5% - FIFRBHEE AR MIE - PCR EVEEE
TKOTEER 0 AA FRNRIEAT 121 bp By {7 > AB ERNAIAIEST 102 B2 121 bp @AV (& 1B) - 55
Higm b BB BNRIE(E B—(# 102 bp HIFRT - MHFEH SR FERLE T > R EGSER 2 # &S
FVIEREAR N YA (f8 1) - 0% 1 FR > BL—R o3 48 B kR n Ry Bl - HEF MS-PCR A i;44 AT#; PCR-RFLP
EEE 3 /N (50%) RGBT (A TR (R EL PRI (E FIRT R ) BUREREH 20 540 Tl (4 96
FLo3#rE 40 JC ~ BRAIEE 480 7T (10 7T/ #RAn) ~ HAWFER 20 7C) » FEAFHAMTRCA - IEEENE R 5 &8sk
Bl PCR E BT Z4T - PRAI LR B VAN R B85 [ ~ RIESRIRIFER > i e[ $ETT 38R (Wang et
al., 2018; Wu et al., 2018; Ding et al., 2021) - AWFEREZE ZHiaillik - (EFAIH M2 PCR e B ket > H
DU mirfeise e 5 i e e f TR A8 B S RL N A - NS RR N B 20 e BN ) A (R AR (B AT B e B T S - Al
RO E AR K -

A B

M12 34 5 67 8 Ml 23 4% 3 67 8

bp bp

400
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1. miR-27a AR EE K 73 Hrédi 5 -

A: PCR-RFLP; B: MS-PCR, M: DNA A/[M&Ef ; AA & Lanes 3,4,7,8 ; AB#I : Lanes 1,2,5,6 -

Fig. 1. The results of miR-27a genotyping by agarose gel electrophoresis.

Panel A: PCR-RFLP; Panel B: MS-PCR. M: DNA size ladder; AA genotype: Lanes 3, 4, 7, 8; AB genotype: Lanes 1, 2, 5, 6.

Z 1. miR27-a FLNAVHE RITELLER
Table 1. Comparison of miR-27a genotyping methods

miR-27a genotyping method

Items
MS-PCR PCR-RFLP
Cost, NT$
96-well plate 40 80
PCR mixture 69 67
Restriction reaction mixture (Hpall) - 502
Imaging 84 84
Time, h
PCR 2 2
Restriction reaction -
Imaging 1 1

A total of 48 samples were identified per test.
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1. miR-27a FLHRAIJEZ

DU B 38 2 folE 3 T 9 FRAEFE 5 942 BASE DNA B2 GL iy miR-27a FL A - Hofr AA BY 5 88.22% » AB
11.78% » ZRIM #5530 BB &Y (£2) o #E—H o0& anfd ~ RIFERERB A0 - A HIEE R T ~ B8 B
AA RIEL AB RN 55 EEAT R By 88.79 vs. 90.70% ~ 11.21 vs. 9.30% ; 455 E 5 81.13 vs. 83.65% ~ 18.87 vs. 16.35% ;
& 58 By 88.60 vs. 85.00% ~ 11.40 vs. 15.00% o $HEE A 109 T8 B E{FEERINSERFE - BT 62 THEERHZE -
39 SHA B FE Ko 8 BAMIE A o E( T RN RIB S B AT BEERHT ~ §UEE RS wAE Ry AA BUEL AB R
BB ST EE4T R By 91.84 vs. 8.06% ~ 87.74 vs. 10.26% ~ 62.50 vs. 37.50% > FELEA A SZEEEIFLEIE AT B X
BEEA (F3) o Leietal. (2011) L PCR-RFLP J73(73H7 142 K (5% miR-27a BRAAY » 455805 2 55 7% BB 4 »
5 1.41% > AB U5 1908 > (5 13.38% > Hfk 121 UH Ay AA B> [HE > B SR A ABHR F 0.081 > 1] A SRR
Z2 55 0.919 o 5347 36 BAAMAEMGLLFE - B SO ERIAZ 0.778 St A AT ERMZ 0.222 « 555747 120 BHG AGT
Z DIV 5% » A A RARAR £ 0.850 » B O EAAHA K5 0.150 « Pang et al. (2019) 5347 432 BHELE(FIMEARE R}
WK EAFERESE - FE3LET 1,587 BREcEki 4 - AA 71 1,138 i » AB 7Y 388 fis » BB 7Y 61 i » Hitt BB 7l (5 3.84% -
FH B S2E SRR AW R 45 G A » BB BUAE K AFE AR G ELAH E R o HEMIBEAESRAY T RE IR IR R S B 2 THE AR
(S » R BIVERENRECKRNE - SAEHZIEE » miR-27a ERAAFEE 2 SEepl dhtpg - H BRI
ZARTyFEE QTL FHiH§HEA (% (Holl ef al., 2004; Lei et al., 2011) o

7 2. H5E5E miR-27a BRI A4
Table 2. Distribution of porcine miR-27a genotypes from stock pig farms

miR-27a genotype percentage, %

Breed Sex n

AA AB BB
Landrace Male 116 88.79 11.21 0.00
Female 298 90.70 9.30 0.00
Subtotal 414 90.17 9.83 0.00
Yorkshire Male 53 81.13 18.87 0.00
Female 104 83.65 16.35 0.00
Subtotal 157 82.80 17.20 0.00
Duroc Male 351 88.60 11.40 0.00
Female 20 85.00 15.00 0.00
Subtotal 371 88.41 11.59 0.00
Total 942 88.22 11.78 0.00
n: number of pigs tested.
3. Wi RS miR-27a ARAAIGEAR
Table 3. miR-27a genotype frequency of parous purebred sows
miR-27a genotype percentage, % Allele frequency
Breed n
AA AB BB A B
Landrace 62 91.84 8.06 0.00 0.9597 0.0403
Yorkshire 39 89.74 10.26 0.00 0.9487 0.0513
Duroc 8 62.50 37.50 0.00 0.8125 0.1875
Total 109 88.99 11.01 0.00 0.9450 0.0550

n: number of parous sows tested.

II1. miR-27a DAY S (PR R P AT
DL SAS $fG— MR MR B NPT 390% - WA B15% miR-27a BN R B (B MR AH B PR - W] %
HAEYIENITITERIEUR - AA BUBESHT RIS 92 (FRME S5 AB Y (1242041 B vs. 12202 1.3958) > {E
EHRVERIST - AA RERITEE PHYEFEER AB R (13.30 £ 0.26 58 vs. 11.57 £ 1.09FH) » SIEHEERY)
FERITERT > AA BIBSERHITRIFE V9 (PSS S AB A (14.01 £0.30 78 vs. 10.00 £ 1.77 & » P<0.05) :
AA BIFR SRR P BN SR ) (820 L178H) ~ R (8.40204250) ~ HRFRUIE (8.50£0.28 ) >
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bbﬁEﬁA AB A7 (T (9.00 £ 1.51 58 vs. 9.00 + 0.66 BE vs. 9.00 £ 0.51 §H) 78 AA FIL T ERIFE IR
$lEE (13.4010.6378) si2faZ (14.53103558) » Bt AB AUEE{7# (12.00 £ 1.85 TEE1 1443+ 0.9558) »
HTHEB%%JJEEHEP » AA BILTSTE RS ETFE (15,10 £ 040 BE) Y ABZY (1540 £ 1.0585) (F=4) -
Lei et al. (2011) 43#fr miR-27a FLRI BB ZE (P 8OMERA T - 7£ & AkihZ DIV 5% 56 faw] E &R » AA B2 TNB
By 11.214 £0.337 GEEEZ = > BB A1~ 8.875+0.772 58 (P < 0.01) » JRE Y AB#I > 9.167 £0.892 5F (P < 0.05) -
SIAE 393 2 BGER T AA T TNB A 11.560 + 0.163 TEEEZ =7 AB 17 10.161 £ 0.494 §8 (P < 0.01) « f£
K E%E 50 FarIE BRI R » AA % TNB B 10.543  0.442 BEKA AB #1 11.333 + 1.730 B8 » {H =2 BB #I >~
10.000 +2.997 §E » LA7F 165 £FERATIHTER » AA B2 TNB £ 10.509 + 0.231 G857 AB 27 10.481 + 1.188
UEEL BB B 9.725 £ 2.897 UH - Pang et al. (2019) 37K 55 & (FHREL miR-27a FPNAYAAHREME - 78 TNB B
NBA fybLa e - AA RILE BB #4752 0.30 GHEL 0.26 T8 > AA T2 TNB B2 NBA JREE AB BUS7 5125 0.28 THERL 0.16 5E >
H TNB-EBV ( the estimated breeding value of total number born ) B4 FFTEH » AA 1% 0.45 1 0.02 BEEZE = 1° BB
> 0.3510.1008 (P < 0.05) - {HESEH AB 12 0.46 +0.04 58 - HHAKTHERSESHTIEE > BB 5 0.50 £ 0.14
SHERE S ABAIZ 0.131£0.0558 (P < 0.05) » JREY AA T (022 £0.0358) - & AWTTELMERETY OGS 5
AA TN TEE ST B4 e S5 FE Ry R (R flsE BN B B AR

4. ZERE miR-27a B NTUELE (B IR AR 4

Table 4. Association analysis between miR-27a genotypes and litter size trait of parous sows

Litter size (least square means * SE)

Breed Parity No. of litters
AA AB

First 62 12.42£0.41 12.20£1.39

Landrace Second to last 72 14.01 £0.30° 10.00 £ 1.77°
All 134 13.30£0.26 11.57+1.09
First 39 13.40£0.63 12.00 £ 1.85

Yorkshire Second to last 79 15.10+0.40 15.40 £ 1.05
All 118 14.53£0.35 14.431£0.95
First 8 820+ 1.17 9.00+1.51

Duroc Second to last 13 8.50 £ 0.28 9.00+0.51
All 21 8.40+0.42 9.000.66

** Means within the same row without the same superscripts differ (P < 0.05).

+ =
=113

AW FEC RN &R T EiE TRy miR-27a B NARYEHIT57% » 0 B7R miR-27a AA BIKY 0 REFE
bt AB RIERISHVEG S - AR BT A OGS R - AR REVEFEUIT MR E SR E = R -
AAHHE AR TSR 2 fdMl] - Bag miR-27a BRIRESC Z ATHIFEM: - BF SRR (TR REERT T

AWTFUREESETE (JRITEERELZ RS ) E&EFF (111 2R -2.1.1- & -L7 » 112 &F] -2.1.5-F -L1)
RS & EE BRI (A A 2555 B MH W SRR R L % XA R 15 2 SO - dae HEly fhlﬂ:%i&a%

S BRH

ZENR

WMENE AT RS - 2022 - 2021 EEEFEGEN T - 55 9 H - 246 -
JBEE - RS BUKK - BUSR0R - SREIEE - 1999 - BEIEE EH B EETRZPE - TEEIE 28
33-39
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R - SRR~ EAHS ~ B - REFE - RFEEE 2 2006 - DIFES SR BRI B TS M R B R R
FeR LB AL A REFE A (TR - BAEISE 39 1 99-110 -

JBCE - wEREE - FEKHE - REFTT - SRHEE - 2013 - 5E5E 8 SRALL RGN B AL (AR RO LA RIAE (T I RE Z AH R
MERSE - BERTSE 46 21-32

BCE - kg - WEKFE - SRR - SRFFEE - 2014 - FEGS 6 SR RS (VI B (I RC B A REFEAE (IR RE  AH AT
WH4E - BT 47 ¢ 71-82 -

Chhabra, R., Y. K. Adlakha, M. Hariharan, V. Scaria, and N. Saini. 2009. Upregulation of miR-23a, 27a, 242 cluster induces
caspase dependent and -independent apoptosis in human embryonic kidney cells. PLoS ONE 4: ¢5848.

Ding, R., Y. Qiu, Z. Zhuang, D. Ruan, J. Wu, S. Zhou, J. Ye, L. Cao, L. Hong, Z. Xu, E. Zheng, Z. Li, Z. Wu, and J.
Yang. 2021. Genome-wide association studies reveals polygenic genetic architecture of litter traits in Duroc pigs.
Theriogenology 173: 269-278.

He, Y., X. Zhou, R. Zheng, Y. Jiang, Z. Yao, X. Wang, Z. Zhang, H. Zhang, J. Li, and X. Yuan. 2021. The association of an
SNP in the EXOC4 gene and reproductive traits suggests its use as a breeding marker in pigs. Animals (Basel) 11: 521.

\T

Holl, J. W., J. P. Cassady, D. Pomp, and R. K. Johnson. 2004. A genome scan for quantitative trait loci and imprinted regions
affecting reproduction in pigs. J. Anim. Sci. 82: 3421-3429.

Kumchoo, T. and S. Mekchay. 2015. Association of NR4A1 and GNB2L1 genes with reproductive traits in commercial pig
breeds. Genet. Mol. Res. 14:16276-16284.

Kwok, S., D. E. Kellogg, N. McKinney, D. Spasic, L. Goda, C. Levenson, and J. J. Sninsky. 1990. Effects of primer-template
mismatches on the polymerase chain reaction: human immunodeficiency virus type 1 model studies. Nucleic Acids Res.
18: 999-1005.

Lei, B., S. Gao, L. F. Luo, X. Y. Xia, S. W. Jiang, C. Y. Deng, Y. Z. Xiong, and F. E. Li. 2011. A SNP in the miR-27a gene is
associated with litter size in pigs. Mol. Biol. Rep. 38: 3725-3729.

Lockley, A. K., J. S. Bruce, S. J. Franklin, and R. G. Bardsley. 1996. Use of mutagenically separated PCR for the detection of
the mutation associated with porcine stress syndrome. Meat Sci. 43: 93-97.

Marantidis, A., G. P. Laliotis, and M. Avdi. 2016. Association of RBP4 genotype with phenotypic reproductive traits of sows.
Genet. Res. Int. 2016: 4940532.

Pang, P., Z. Li, H. Hu, L. Wang, H. Sun, S. Mei, and F. Li. 2019. Genetic effect and combined genotype effect of ESR,
FSH /3, CTNNALI1 and miR-27a loci on litter size in a Large White population. Anim. Biotechnol. 30: 287-292.

Rust, S., H. Funke, and G. Assmann. 1993. Mutagenically separated PCR (MS-PCR): a highly specific one step procedure for
easy mutation detection. Nucleic Acids Res. 21: 3623-3629.

SAS. 2013. SAS user guide: Statistics. SAS Inst., Cary, NC., USA.

Wang, Y., X. Ding, Z. Tan, K. Xing, T. Yang, Y. Wang, D. Sun, and C. Wang. 2018. Genome-wide association study for
reproductive traits in a Large White pig population. Anim. Genet. 49: 127-131.

Wu, P, K. Wang, Q. Yang, J. Zhou, D. Chen, J. Ma, Q. Tang, L. Jin, W. Xiao, A. Jiang, Y. Jiang, L. Zhu, M. Li, X. Li, and G.
Tang. 2018. Identifying SNPs and candidate genes for three litter traits using single-step GWAS across six parities in
Landrace and Large White pigs. Physiol. Genomics 50: 1026-1035.



97 Taiwan Livestock Res. 57(2) : 91-97, 2024
DOI : 10.6991/JTLR.202406_57(2).0003
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Abstract

The miR-27a genetic marker is one of the candidate markers for porcine litter size traits. The purpose of this study was
to use MS-PCR (mutagenically separated polymerase chain reaction) technology to improve the conventional genotyping
method of miR-27a, so as to facilitate the genotype identification of more stock pigs and to evaluate the marker availability
for the pig industry. According to the references, the different genotypes of miR-27a were identified by the conventional
PCR-RFLP (polymerase chain reaction-restriction fragment length polymorphism) method, and three different specific
primers were designed to test the PCR reaction mixture composition and the reaction temperature conditions for successful
genotyping. The genotypes of 942 pigs from 9 breeding farms were identified by the newly developed genotyping method,
and the results showed that the percentages of AA, AB and BB genotypes were 88.22, 11.78 and 0.00%, respectively. The
genotypes of 109 parous sows with litter size trait were analyzed, and the percentages of AA, AB, and BB types were 88.99,
11.01, and 0.00%, respectively. In addition, the preliminary association analysis between genotypes and litter size trait
showed that the Landrace and Yorkshire sows with an AA genotype had a higher litter size than those of AB genotype. The
newly developed method that saves time, labor and analysis costs can be easily employed to genotype more stock pigs by
using a simple equipment. In the future, the marker miR-27a is expected to be incorporated into the breeding scheme of stock
pigs to improve their litter size performance.

Key words: Litter size trait, Candidate marker, Pig.
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