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WIFLIRH 2L, A Solexa M J7 F A & 2 4~ M miRNAs 235 3%, % 52 57 & miRNAs, 2 miRNAs FlH miR-
NAs, 7387 miRNAs (955 — i 471 4% 17 B2 0 5% € 4R 53 A, & 48 7K 4 06 2L 301 R A 06 2300 i 38 3k M 25 9 33X miRNAs,
FR BN AW T KA WL AE W FLUAFLIRA LR 2 > miRNA FE#G, 4071 3K45 12 768 110 Fl 12 569 467
% 18~31 nt R B EFF] . WP HIA T IHIE 259 4 miRNAs ZHEIY 359 4> BL# miRNAs Fl 363 4~ pre-miRNAs
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141 F1 30a-5p 45 miRNAs fEMFLIH M T BB T RIEWILIEM 1/2 LT, 1fi bbu-miR-26a,29a,125b,99a F1 bbu-
let-7c % miRNAs 7EWFLIA R B K FEHFT 2 AR LI F . AU 50 d 7K 24 W20 0 DA B 3R i 31301 2L 41
21 2 4~ miRNAs Fik i, WF A T 259 /K4 miRNAs ZE R 359 4~ 3 miRNAs fl 363 41 & miRNAs,5 4>
KR A miRNAs Fl 10 A5 22 73R 35 miRNAs, Jy 3k — 25 1 B K 4= i 3L 5C B miRNAs AE JALH 355E 1 Bl
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Identify and Analyze the Expression Profile and Mechanism of Buffalo Mammary

Gland miRNAs in the Lactation and Non-lactation Periods
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Abstract; This study aimed to identify and analyze the expression patterns and mechanism of buf-
falo mammary gland miRNAs in the lactation and non-lactation periods. Buffalo mammary gland
tissues in lactation and non-lactation periods were collected, their miRNAs expression profiles
were analyzed by Solexa sequencing technology, premiRNAs, mature miRNAs and novel miR-
NAs were identified, respectively, the first preferred nucleotide and chromosome distribution
were analyzed. The highly and differentially expressed miRNAs in the lactation and non-lactation

periods were detected. The results showed that 2 miRNAs expression profiles from buffalo lacta-
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tion and non-lactation mammary glands were constructed. 12 768 110 and 12 569 467 high-quality
reads between 18 and 31 nt were obtained seperately. Three hundred fifty-nine mature miRNAs
and 363 premiRNAs belonged to 259 miRNAs families, and 5 buffalo-specific miRNAs were con-
firmed by sequencing. U was the most common nucleotide at the 5'end of 19 and 25 nt miRNAs.
The bbu-let-7b, bbu-let-7a, miR-26a and miR-21 showed high expression in both periods. bbu-
miR-148a, 143, 200c, 200a and bbu-let-7f were specificially highly expressed in non-lactation pe-
riod, the bbu-miR-125b, 29a and bbu-let-7c were specifically highly expressed in lactation period.
The bbu-miR-148a, 143, 200a, 141 and 30a-5p decreased the expression in the lactation period to
less than 1/2 of the non-lactation period, bbu-miR-26a, 29a, 125b, 99a and bbu-let-7c were highly
expressed in the lactation period more than or equal to 2 times of the lactation period. The result
indicate that 2 miRNAs profiles from buffalo lactation and non-lactation mammary gland tissues
were constructed. 359 mature miRNAs and 363 pre-miRNAs belonging to 259 buffalo miRNAs
families were identified. 5 buffalo genome-specific miRNAs and 10 highly differentially expressed
miRNAs were obtained, which lay the foundation for further elucidating the mechanism of key
miRNAs in lactating buffalo.

Key words: buffalo;lactation and non-lactation periods; mammary gland tissue; miRNA expres-
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sion pattern; signaling pathway

KAER R RPEREENI A KIFEHE
Folr . 2 [ B AR AR 4H 20 (FAO) A 2 B ELITF &0 3 A
FEMMEMRE . KD FEILAEN LB & AR
LY Rl Tl T o U =TT NG (WS
PRV IR W R 2 E R SRR L K A A S
Wl VR RN GE A 2K Y T R g A A il T
A LRI . KA1 B 10 BRI 2 1 BEORLET L
LN B2 7 e 12 AR (EN S DRl LB IR
% il 20 7 ol & e iy A48

microRNAs(miRNAs) & 75 3l 9 FAE Y b & 30
) — 38 I % SR A0 o) R DR 5k 1 P TR PE R 4 1
RNAWS ok 22 (14 3F 9 25 91, miRNA H A # il
FEPR R L A oAk 3 g A0 gE T2 AR T BE L T g
Xif R D BE I S IR Bl R IR R A R . sk
A MTHES R s 2L it v R BT miRNA, H -
J& T AT F miRNA 8 5 2y 58 3 [ 9 #L A . = W]
miRNA £ 7] 58 38 &8 W 2L M BE AR A% 33 25 3 A4 L, iF
B A LR B G b i S S G S AR AR AL R
7oA B TR AR IR K E . AR AL
FURTE R B MW SR P ZEWMR AKE T —
ST A% HE I . BEE AEME BAE R
Ji& s miRNA DLl A4 ) 8 428 455 20 0 28 3 4 P L
S8R AR ) A I BIE T AR H U X L AR
miRNA 855, H F= B p F R o6 F
IR RS M 2L IR & W L OF O A,

miRNA i TH 3 55 5050 [FE P AL 50
s 3 RS B R A R I miRNA JE 5 R HE
Bl o D e AR I R v A e W B R A RE E T
TR o R LA R AR IR R
1o SRR R T LRI IR R B BN AR IR T2
HE HE RV e 505 2L 3 T R 0 LA 7 30 B
Fofr s AN T B2 T e L 45 1 AT SR N ST, E AT,
o Y HR B iE A A i o
S ) miRNA W #F 58, K Y5 4 h A 885 4%
premiRNAs 4if5 921 45 i3 A miRNAs, 1 [ 2
Rrh g 884 J &M — )y 41, I H S AR A 544 5%
fE 2 BT RN . XSl — 7 A 283 KT
miRNAs, 96 Z5J& 5 H AP Fh A 9 miRNAs, & A
505 8 R B miRNAs™ . ]l Solex Jll J¥ £ A
A0 E Ly 2 0 2L o A L AR b B B R miRNA f 32
B/ RNAs (1947, 7%, L% F 1 1 143 > miR-
NAs, INFEFAFA 1 miRNAs Jy 116 4>, FF KB
17425 FREmRNAsH LR EEZS 53R &
H AR 5 ARG A AR A AR (R
KAFLIRE A R miRNA P 5 335 3% 59 A5 56 6 58

A 6 380 sk 0 A b 7K 2 0 LT AT AR s L S LR
M miRNA #47 Solexa M ¥, 458 FL MR 45 7 PE &
ik miRNA, JEXF L FE 47 4E Y15 B 2 40 B s Rk 58 K
AFREF ML 2%,
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1 #MRlEFE
1.1 R5e 44

AT VG R 2 A S BE L BE IR 2 Sk f B 28 77 UK 2
Horp 13k 8 2. 3L 3 A A A S b 3L A R IR
(Lactation) , 53 1 3k 10 %, JE W FL A 4T R B HA AR
AE WA FLIIRE A 3 U (Non-lactation) . 43 B M 2 kK
AL IR B AL R AR FLIR AH 2R i I A Rase 1
VA ORI 0] S 5 =8 e A — 80 “C IR I
VKA AR AE . T Solexa @il 2 I ¥
1.2 FERF U|[RGE
L2.1 E#H #%88 J. Sambrook %My U7
P R R . DLEE 28 K i AL 15bf/in2
(1. 034X 10° Pa) Jy i s K 4514 289K KA 20 min,

PV AN T4 7% 3% i ( TaKaRa) ; TRIzol, JIf Jit
& Lipofectamine TM2000( Invitrogen /A #]) ; AMV
WikE G . pMD-18T Fl1%9¢ ¢ 2 5 F§ SYBR® Premix
Ex TagTM(TaKaRa /A &) ; RIPA 2% W 5 TG 4FF 71
Ul B A A A= A 15500 2 [ 7 o0 2
1.2.2  ff AL 2% Millipore #8 4l 7K #& . 4= 4k 1%
FEFE B O ML, E # PCR {L(ABI 7500) . Eppendorf
B as \EC250-90 7K Bk {X . Gel Doc 2000 #E i
1% %4 .PCR {X (AB 2720) ,Boxun 5W-CJ-2F #
% TAEA BIO-RAD BRI RAR R 55 .
1.2.3  FZAM A (G EINON By e 7|
FH A DNAMAN, Vector NTI, OLIGOS. 0, Bi-
oEdit &,
1.3 REHE
1.3.1 ZHZ RNA PH R rREMHATER
A EEWE B 50~100 mg 44U/ A 1 mL TRIzol,
SIRAGHEAT SIS AL B, A S AR B i TRIzol {4
T 1076, B 2] HFE S 4 % 3 (15~ 30 “C) it &
5 min, EEREA L GWR R E . N EIHBR PR
BUE RNALRNA 980 Mk B2 A NanoDrop 73t
R HEAT AN . R RNA Sg8 3550 =7 i)yl
F S — 45 10 )% Al miRNA [ 70 8 % 5, LA 528
e 8 =8 I RNA J5 o] g F A mRNA 75 #5347
1.3.2 Solexa | ¢ Solexa @& il &M ¥ J@ T35
— AR 5 vk (AR o 32 B B G R e [
#47 (Sequencing by synthesis)t? |

Solexa Wl /¥ Jii 7 : 28 i B w14 FC 4% & U8 #%
rRNA tRNA . mRNA . snRNA . snoRNA 75 4 ] ¢
H) s PEAG P 5 5 AL N RNA 31 9 4 B 40 A

TS AL AL B B R L T S AE
miRBase fif] version 17. 0 47 L X

Solexa J¥ % i SOAP Jif 7E 4F 3L K J%E & (Btau
4,00, 5E S VLT 1 77 51 4 A B A R R — 25 43 A %t
Ko N T L4 & 58K ILIC Solexa J7 41 1)
RNA Z g 45 1y, 42 BUX 26 Jy 51 4 11 1) 5 PR 20 ) 32
100 A~ HF B2 » il RNAfold X — 9% 4% #4 ik 47 1 0
FIBR A B (1 MIREAP i1 8 0L T H 3 47 4 #7
MIREAP J& 5§ 5 35 i1 1 T % 51/ RNA SCPE A iy
miRNA [, B89 5¢ B 70 Hr A= ) A I8 I e T B A0
miRNAs (2589 FE1E . DL 32 5 miRNA S5 5E 19 B
MR R R . A SR R LLR A 2R R I
ZERA BN 2 miRNA: (1) 3 miRNA 2712
TERICHT — D b Bz R NI e (2) &
Je i) R AR RS E IR B IRACER B B REAR T
75.35 k] » mol ™" (3) K IALTF W T HY SN A] X .
)5 » fFE miRBase database 17. 0 1§ BLAST #if)
g miRNA P31, 5975 2 DRI .
1.3.3 miRNAs # 3 [F % 7l 1 Ensembl
genome browser il Jj #5 iy I fE K 45 > A A 1)
miRNA E ;i T KE A E (http://www. ensembl,
org/Bos_taurus), K K i) FM I MIREAP 52
. MIREAP ByREA TN : (1) 78 sRNA Fi4H
FEEM(G-U T8/ K 0.5 ) A KT 4 M45E
(2) 7F miRNA/target duplex K F 2 4[58
Bts (3) 7F miRNA/target duplex # 2~12 (V& I
WAHAR TR ; (4) fF miRNA/target duplex H)
10~11 VB F®AEEE; (5) # miRNA/target
duplex ) 1~12 fii & F<2.5 458 ; (6) miRNA/
target duplex i dR/)y A B BE N 1% =5¢ 2 H.4b miRNA
(M f /N HBEM 75% . $HAT Blastx 2 i, I #IE
J¥ 3 AT EMBL 4 A B AT Ge #0 JE R RE
1.3.4 miRNAs [ 22 53 £ KM H T B
FUHAEE WL 2 30 miRNA [REZER, |
75, miRNAs 7E 2 254 i b 79 2 35 Blobr e AL 2 45 7
T sEAR R RIE R, W —1 miRNA 55 #E 1L
FIB(NEEARHER N 008 4 B R IE LB A
0. 015 412k — > miRNA 1) NE {H7E 2 4> CFE $ #§
AINT 1A KR HEAL R B A BOR P-value,

trUfEfL 26 35 (Normalized expression) = (£ bR
miRNA U F7 e 9 B850/ G117 132500 >X1 000 0005

2545 4 (Fold change) = log, (il 3| ] b #fE 1k
FIRE /AR W AR HEAL R B (ED 5
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CetytD
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N # x5 AR AR W FL I sSRNA SCE Y — 4>
25 miRNA F T ¥ Fe 51 G 13 BOR A o b 2 ik Ok
o LAy 3SR WL SRNA SCER — 4 5E
miRNA {5 7 1) S B EORAR AL R KK
1.3.5 miRNAs KK 7> R %K
Matrix {41 Pearson distance®" F 3 $HfTmiRNAZE

Permut-

®1 AINERFIIBRIEE

Table 1 Expression profile of sequenced reads in 2 libraries

BRI AT > AR B A miRNA TR XA 2 A s A
LRI AT HOR A O P 97 B BB A O i —
R T B miRNA B F S50 .

2 & B
2.1 Kk&FiBFLHAFAHED ZLHI miRNA K& 5
R TS K AR W L AR L 22 S R AR Y
miRNAs, I E T 2 4~ HF Solexa {5 il & il )7
() sSRNA SCIE , o L 303 A=l 108 7L 390 2L g 20 2 S 0% 4y
B RE AR AR T 13 667 160 Fi1 13 150 323 4k reads.,
FEAR T 5 19 7 SR B 2 A i RN Y - e 2R3 3R
WAL HAFIIAFLI 18~31 nt fi¥ 12 569 467 1 12 768 110

S i reads(F8 D),

it 39 JERE ¢ NG H A % =5 I3 5 7 4 T EU %
Period Total reads Distinct reads Percent High-quality reads Percent
vk .

. B IE %L Total reads 840 949 100 12 569 467 100

AL o
. S A4 o
Non-lactation 275 964 32.82 8 456 705 67.28
Reads perfectly matched genome
o BIZ %L Total reads 922 005 100 12 768 110 100
AR )
. 5% 36 DU E & 5 PR 21 e 5L

Lactation 254 130 27.56 7 665 749 60. 04

Reads perfectly matched genome

JH SOAP2. 20 aligner: SOAP. huge -MO0 -v0 -r2 54~ FL R 4 H %

Aligned with Bos taurus genome using SOAP2. 20 aligner: SOAP. huge-M 0-v 0-r 2

T K A= KR B2 I 2 80K 1 T SOAP
TP 548 B4 (Btau_4. 0) #E4T b 6P, 45 51 3%
B AR 8 3L 3 SO 12 569 467 Zk i it i 7 4 oA
8 456 70555741 5 4 LR AL Vi, VC i 8 3K 67. 28 %%,
WELIASCEE 12 768 110 45JF 50 A 7 665 749 4% 5
AL AIVCEL (3% 2), ULEL R Ky 60. 04% . Sit
s KA WA LA AR A LI 9 sRINA 73 A 1 9 JBE 5
KA T18~31 nt Z [, 7E 22 nt IR — 1w I fH.
TEM LI FLIR A 2, 22 nt JP 3 S sRNA $ i
f33.4% (D,

2.2 KEZLRRALRFH miRNA ETE

RT % E X S sSRNA 2 7 J& L IE ) miRNA,
JH MIREAP $5{4 £ [ 4 55 B 41 43 45 {5 %8 miRNA
1) & e 25 g R A 1) 35 DR 23 o 58 42 0 31075 5 F
FH Solexa WEE JF M sRNA 3L K X 43 & 41 F1 A
Ml miRNAs, £ miRbasel7. 0 JE th 4 % il 24

microRNAsHIFJ & microRNAs 43 5| & 676 Fll 662
A ARYOIK A FLRR A LU T 5 A A B microRNAs
FIBTR microRNAs 43 545 359 F1 363 4~ 3 B4 J2E op
A 500 4> microRNA He K F %, A koK 4= 7L IR 41
U 7 4815 1 miRNAs 198 259 4> miRNAs 5
(£ 2,

S BESEOR D FHEXESH A b6
/NTF—75.35 k] » mol ') miRNAs, F4HAH H
BRI 262 A0 S BN & miRNA 9 e i K&
JHH 230 > miRNAs S 7K 4= 3L R 40 80 7 k81
1) miRNAs, 755 & B E 5 E miRNAs H,35 48T
fix e miRNAs tha] DL E R X miRNAs, JEA]
YE Mo miRNA $2 4t 1737 B9 UE S (miRNA %), 5
A~ miRNAs #% 1A Jy 27K 4 F¢ A 1, I 7€ miRN-
Abasel7. 0 H1 & H B IFH 1+ .
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Fig. 1 Length distribution and frequency percent of sequences in total SRNAs and the 2 libraries

%2 B miRNA & 547
Table 2 Known micoRNA detection

432 Classification Bta (Bbu)
2B microRNA  Total mature microRNA 676
M FE B 2 B microRNA  Confirmed mature microRNA by sequencing 359
miRNAs Z % miRNAs families 259
L BRI microRNA  Total pre-microRNA 662
M 5 5 BY BT microRNA  Confirmed pre-microRNA by sequencing 363
miRNAs %% miRNAs family 259

1E mirBasel7. 0 HpA 500 44 microRNA Z ik

There are 500 bta microRNA families in mirBase 17. 0

2.3 &£ miRNAs B — N HFRRFES

SFREE % miRNAs 195 — % 1 B8 I 45 1k
AP R (B 2),U J2& 19 F1 25 nt miRNAs 5' 3 £
A5 15— A% A R (94. 15 % F1 97.90%) ., T A &
WFLBIFLIR 4127 20,23 F1 24 nt H miRNAs 5' Ui
WG — AR, 4> 3k 96. 71%.50. 72% F162. 51% ,
FEFEW A AL IR A L b, U & 19 (94, 80%0) .
25(93.35%)F1 28 nt (100%) #H miRNAs 53 1 £
Wk — R M A J& 23 (94.59%) Ml 24 nt
(97.62%)# miRNAs 5" i () 5 2 38 55 — 1 1R .
2.4 miRNAZEZRBEEHHHE

AW AT T O % miRNA [ 9 0 4K 7 5
(Btau 4.0 S HEEF A )y 5], it BLAST 4347
Sk A4 E 1R B9 T A miRNAs, 25 5 0L 3.
K L68. 77 % T A1 miRNA il 84. 69 % 1 # miR-
NA AL F g @Ak b & O T 30 I 4 4 g 4 14
R . C8 miRNA FE AR TE 21 2F

X Ye oA, 43 5k 74 F 37 A, i R HCE (635) 1Y
11.65% f1 5.83% X JefafikdtAy 37 4~ %0 miRNAs
(#3),

4 R . miRNA 32 B0 7 78 5 e @ (R Fn X e
@k b, miRNA 2584 0.09~1.05 4~ « Mb ' A~
4 21 By ik miRNAs REFE MY @R, 4>
i fx 2, 5 miRNAs W 7L %8 miRNAs HIEE W 7L
] miRNAs 43514 1. 05 .1.34 f11.35 4 « Mb~",
WAL AN AE W FL B miRNAs 7640 [ 2 64K F 14
i %5 JE HE A A [A]

2.5 k&I HSIEDIH miRNAs ERRIE

Solexa WM J¥ J7 5 8 & W & 7 91 40 5 4 ik 1 —
A miRNAs RBEMEZE L. 2 D EF
miRNAs {13 545 B WL & 3, 3 T miRNAs #f %} 5%
W AR JE (1) 43 )22 26 B, /K 2R I FLIF miRNA ik &R
] 11
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Fig. 2 The first nucleotide bias of the 18-29 nt candidate miRNAs

75 4k W #.L # . bbu-miR-148a, bbu-let-7b, bbu-
let-7a, bbu-miR-21, bbu-miR-143, bbu-miR-200c,
bbu-miR-26a, bbu-miR-200a F1 bbu-let-7f £ 9 4~
miRNAs 2 FEFHAM miRNAs, KF 20 000 4~
G ALRL T R miRNA JF 5 53. 8%, Rl E
IAEAR W T A AU rp i B GK . 57 4> miRNAs
J¥ 345 (40 bbu-miR-92b  bbu-miR-421 Fil bbu-
miR-129 %) BAR TP HIH<<10).,

TEWFHA, 7 4 miRNAs (bbu-let-7b. bbu-let-
7a,bbu-miR-26a, bbu-miR-125b, bbu-miR-21, bbu-
miR-29a Fl bbu-let-7c) &4 20 000 £ & 5 41 %
ik, FEEEE, AW bbu-let-7b.bbu-let-7a, miR-26a
A miR-21 3% 4 4 miRNAs 7€ 2 0 2 2 9 5 3
*. A 124 4 miRNAs(H 41 bbu-miR-34c, bbu-
miR-2284¢ Fl bbu-miR-383) /% H # % i 1 51
B FE (<C10 reads) , FLHK 2 4~ 3CFE . bbu-miR-148a,
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Table 3 Distribution of known and new miRNAs in chromosomes

g DHMRNASWIMER RMILMCR WAME mRNA I miRNAS
o S/ Mb Kot /A miRNAs $# /4 miRNAs $& /1 Kot /A ot/ A
Chromosome  Size of the Number of  Number of known Number of known Number of Number of
chromosome known miRNAs in miRNAs in novel miRNAs novel miRNAs
miRNAs lactation non-lactation in lactation in non-lactation
chrl 164 18 12 11 49 49
chr2 143 16 7 7 34 34
chr3 130 21 11 10 33 33
chr4 127 28 17 15 38 38
chr5 128 44 27 26 49 50
chr6 125 20 S 4 20 22
chr7 114 33 21 21 34 34
chr8 119 28 20 20 23 23
chr9 110 11 S 5 31 31
chrl0 108 10 S 5 39 39
chrll 112 16 12 11 31 31
chrl2 87 18 11 11 26 27
chrl3 86 13 9 8 31 32
chrl4 83 12 7 6 26 26
chrl5 86 24 17 15 23 23
chrl6 79 20 15 15 23 24
chrl? 78 8 3 3 26 26
chrl8 67 24 9 10 17 17
chr19 66 47 31 31 24 24
chr20 77 12 S 6 14 14
chr21 70 74 56 Y 38 38
chr22 63 21 13 13 16 16
chr23 54 10 S 4 21 21
chr24 66 7 4 4 16 16
chr25 45 24 10 10 5 5
chr26 53 14 S 5 19 19
chr27 50 7 2 2 18 18
chr28 47 6 3 2 13 14
chr29 53 12 5 5 21 21
Un 105 103
chrX 90 37 32 32 32 32
Total 2678 635 384 374 895 900

Un. RG34 [

Un. Unknown chromosome, the same as Table 4
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Table 4 Expression number and density of miRNAs in chromosome
M miRNAs % B (4% - .
WL IR R FL ik e o (R4 Mb iy WFL B miRNAs #YM?L%??
miRNAs it /4> miRNAs $oit /4 AR miRNAs $0i) / W/ (A« MbD m(iN-A;fE/
PURER PN Number of Number of (4 MbH) Density for the
Chromosome expressed expressed miRNAs Density for the total expressed miRNAs Density for the
miRNAs in in non-lactation miRNAs (number of in lactation e)fpressed miR.N/\s
lactation period period pre-miRNAs per Mb period " nonfl'flclatlon
on each chromosome) period
chrl 61 60 0.11 0. 37 0. 37
chr2 41 41 0.11 0.29 0.29
chr3 44 43 0.16 0. 34 0.33
chr4 55 53 0.22 0.43 0.42
chrb 76 76 0.34 0.59 0.59
chr6 25 26 0.16 0. 20 0.21
chr? 55 55 0.29 0.48 0.48
chr8 43 43 0. 24 0. 36 0.36
chr9 36 36 0.10 0. 33 0.33
chrl0 44 44 0.09 0.41 0.41
chrll 43 42 0.14 0. 38 0.37
chrl2 37 38 0.21 0.43 0. 44
chrl3 40 40 0.15 0.47 0.47
chrl4 33 32 0.15 0.40 0.39
chrl5 40 38 0. 28 0.46 0. 44
chrl6 38 39 0. 25 0.48 0.49
chrl7 29 29 0.10 0. 37 0. 37
chrl8 26 27 0. 36 0. 39 0. 40
chrl9 55 55 0.71 0. 83 0. 83
chr20 19 20 0.16 0.25 0. 26
chr2l 94 95 1. 05 1. 34 1. 35
chr22 29 29 0.33 0.46 0.46
chr23 26 25 0.18 0.48 0. 46
chr24 20 20 0.11 0. 30 0. 30
chr25 15 15 0. 54 0.33 0.33
chr26 24 24 0.27 0. 46 0.46
chr27 20 20 0.14 0. 40 0. 40
chr28 16 16 0.13 0. 34 0. 34
chr29 26 26 0.23 0.49 0.49
Un 105 103
chrX 64 64 0.41 0.71 0.71
Total 1279 1274 0.24 0.48 0.48




9 1 /KR K W FLI S AR W FLI FLIR 4181 miRNAs 25k 3 % K 2% B R BT 1643
1 000 000
100 000 " 1
—~ . ? o #® [ JAmiRNA down-express miRNA
& 10000 T e ® | JmiRNA up-express miRNA
E . *5& '.' ® FH24miRNA equal-express miRNA
E 1000 ‘...!
o * % ¢
2 BT
5 100 W ) o v L] .
(=9 oy -
g se * 2" “"..
b= ap .._' s
5 10 PR
3 1= .9 Wl f
§ " M .. s ‘..‘. - .
w ! T
= . N .
01 - - .-{. -
0.01 <+ .
0.01 0.1 1 10 100 1000 10000 100000 1000000

4L U7 Non-lactation period (TPM log, )

X FY Gl 43 50 % i FLIA A A i FLI FL AR 41 20 miRNA gk, 40 50K ratio>2 i miRNA, ¢ it % 1/2<Tratio<<
2 B miRNA, i A ratio<<1/2 1 miRNA, FAF = 40 B A9 b5 M1k 22 3% /% B Y b ik 3234

The expression level of miRNAs in non-lactation (X-axis) and lactation (Y-axis) periods in mammary gland tissues. Red

symbols represent miRNAs with ratio™2; Green symbols represent miRNAs with 1/2<Tratio<(2; Blue symbols represent

miRNAs with ratio<{1/2. Ratio=normalized expression of the treatment/normalized expression of the control

3 FABARWIEAEZE miRNA Rix

Fig. 3 The expression levels of miRNAs in mammary gland in non-lactation and lactation periods
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A1 bbu-miR-99a) 78 W5 FL #1191k it =2 5 19 JE W
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miRNAs H1, 7305 & B 19 F1 24 A~ 16 7L 159 Fn i 7L
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2.6 SBERFEINES@EETN

i 1 MIREAP K £ XF E 1 F1 3 & B miRNA
MV TE L SE P EAT W . & B0 T & A miRNA #
246 786 AMEAE B B8 L AL R, FLIR 2 2ok kB
) miRNA # 209 655 4~ {5 & ¥ 3 K A7 5 . i A
KEGG % 20 4~ 2% 5 & 3215 miRNA (1) 15 I #2 5% A
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WEFLIH miRNA (1 £ 48 42 1 W 58 TAF I8 oK WL 4k
. AT Solexa M ¥ 7 A X 7K A Wb L A A
WFLIAFL IR H AT T E a5 3 13 667 160
F 13 150 323 A7 41, T a7 57 20475 2 i L300 0 3 s
FLIA 2L B 20 20 & Iy k45 3] 13 711 046 AN
170 680 434 41, K Ji 4 45 R s i 7 3E %
A4/ RNA #152. 6% 4 22 nt RNA™ ik 4= 22 nt
/NRNA Ry 33. 4% M2 1.5 5424, Al RE R Ak 4
F18) 355 DR A 0 A O A A 8 A DL B R . R 4 B
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miRNA, H AR 1K &R, IEH] miRNA /92 B
AL B AR SF S . SRS IR R B 230 ANk AREL
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A TFE B B 22 5 miRNA IR 20 A BE % hy
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AMEMEE . T Solexa Ml 745 . A F] miRNAs
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Table 5 KEGG pathways enriched for target genes of the 20 differential highly expressed miRNAs in buffalo mammary gland
bl it Pl BN RS miRNA 1%
Pathway Count P-value Benjamini miRNA count
bta04142 : Lysosome 70 1. 78E-07 3.43E-05 16
bta04670 ;: Leukocyte transendothelial migration 57 0.003 600 312 . 159 727 074 19
bta04620 ; Toll-like receptor signaling pathway 49 0.004 013 488 . 143 783 791 16
bta00230 : Purine metabolism 72 0. 005 367 392 158 960 060 18
bta00010 : Glycolysis / Gluconeogenesis 31 0.006 432 692 . 144 175 523 15
bta04520 : Adherens junction 36 0.008 358 428 164 725 718 17
bta04914 ; Progesterone-mediated oocyte maturation 42 0.009 103 453 . 148 244 435 17
bta04910 : Insulin signaling pathway 59 0.021 130 654 . 255 038 622 18
bta04722 ; Neurotrophin signaling pathway 56 0.022 026 581 . 235601 105 17
bta04912 . GnRH signaling pathway 42 0.053 234 806 . 288 640 630 19
bta04010: MAPK signaling pathway 109 0.060 090 705 311 863 487 18
bta04144 ; Endocytosis 78 0.061 754 452 .311 199 362 19
bta04530: Tight junction 55 0.064 315 186 314 325 632 16
bta04012 ; ErbB signaling pathway 37 0.065 292 678 .303 712 062 17
bta04350 ; TGF-beta signaling pathway 37 0.078 227 293 324 990 241 16
bta04062 ;: Chemokine signaling pathway 74 0.078 927 130 .320 920 700 19
bta04114 :Oocyte meiosis 49 0.084 366 496 .326 724 770 17
bta04660:T cell receptor signaling pathway 47 0.096 963 400 360 695 783 17
bta04720 : Long-term potentiation 28 0.111 005 643 . 383178 162 18
bta04360 : Axon guidance 50 0.118 831 923 . 386 341 444 16
bta04370 : VEGF signaling pathway 33 0.146 771 898 . 421 343 326 16
bta04810 : Regulation of actin cytoskeleton 78 0.189 884 471 . 449 908 739 18
bta04270 : Vascular smooth muscle contraction 45 0.206 483 147 .462 034 169 18
bta04510: Focal adhesion 73 0.279 741 039 .521 173 628 19
bta04120 : Ubiquitin mediated proteolysis 54 0.317 569 318 . 559 295 213 18
bta04666 ;: Fc gamma R-mediated phagocytosis 34 0.454 503 651 . 661 438 723 17
bta04630:Jak-STAT signaling pathway 52 0.508 285 967 . 708 949 225 16
bta04115;p53 signaling pathway 24 0.518 987 827 . 710 335 150 16
bta04662:B cell receptor signaling pathway 26 0.614 536 539 .778 670 643 15
bta04310: Wnt signaling pathway 52 0.660 938 221 796 779 247 18
bta04150 : mTOR signaling pathway 18 0.764 323 927 . 855 878 623 14

bbu-miR-29-b., bbu-miR-29-c, bbu-miR-29-d # £ A . bbu-miR-148a., bbu-miR-143. bbu-miR-

bbu-miR-29-e & 5 M 51, fH miRNA F ik & H
HFEW G R ERENRN . — L eI R A &
e AR W FL A 5 — 2 DL T 19 miRNA &7 K4
FE UG WAL IS 22 35 W28 1 o AT e 0T I L A o 4R

200c,.bbu-miR-200a #1 bbu-let-7f 45 4y b L 27 45
S5 #3385 miRNAs, bbu-miR-125b, bbu-miR-29a
Ml bbu-let-7c 45 Sy W5 7L 45 5 1% 5 35 miRNAs,
Xof AN [R) B Bet 1 2 A R 4 A .l b AL AR
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