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Figure S1. PCR amplicon of the buffalo PRL gene. M, DL2000 marker; 1, PCR product.
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91 ACCCCCGTCTGTCCCAATGGGCCTGGCAACTGCCAGGTGTCCCTTCGAGACCTGTTTGACCGGGCAGTCATGGTGTCCCACTACATCCAT 180

31T|PVCPNGPGNCQVSLRDLFDRAVMVSHYIH'SO

181 GACCTCTCCTCGGAAATGTTCAACGAATTTGATAAACGGTATGCCCAGGGCAAAGGGTTCATTACCATGGCCCTCAACAGCTGCCATACC 270

5]|DLSSEMFNEFDKRYAQGKGFITMALNSCHT|90

271 TCCTCCCTITCCTACCCCTGAAGACAAAGAACAAGCCCAACAGACCCACCATGAAGTCCTTATGAGCTTGATTCTTGGGTTGCTGCGCTCC 360
121|SSLPTPEDKEQAQQTHHEVLMSLILGLLRS'IZO
361 TGGAATGACCCTCTGTATCACCTAGTCACAGAGGTGCGGGGTATGAAAGGAGCCCCAGATGCTATCCTATCGAGGGCCATAGAGATTGAG 450

151|VVNDPLYHLVTEVRGMKGAPDA[LSRAIE[EllEU

451 GAAGAAAACAAACGACTTCTGGAAGGCATGGAGATGATATTTGGCCAGGTTATTCCTGGAGCCAAAGAGACTGAGCCCTACCCTGTGTGG 540
131|EENKRLLEGMEMIFGQV]PGAKETEPYPV\V'ISO

541 TCAGGACTCCCATCCCTGCAAACTAAGGATGAAGAGGCGCGTTATTCTGCTTTTTATAACCTGCTCCACTGCCTGCGCAGGGATTCAAGC 630

21]|SGLPSLQTKDEEARYSAFYNLLHCLRRDSS'ZIO
631 AAGATTGACACTTACCTTAAGCTCCTGAATTGCAGAATCATCTACAACAACAACTGCTAA

690

21[K 1 D T ¥ L. K L L N € R I I ¥ N N N _C _*| 229

Figure S2. CDS and encoded amino acid sequence of buffalo PRL. The shaded region represents the PRL conserved
domain (AA32-228); "*" indicates the stop codon.
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Figure S3. Prediction of functional modification sites of buffalo PRL.
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Figure S4. Predicted hydrophilicity of the PRL protein across different mammalian species.
10 20 30 40 50 60 70 10 20 30 40 50 60 70
buffalo | | | | cattle | | | | | | |
MDSKGSSQKCSRLLLLLV\’SNLLLCQG\’VSTPVCP\IGPGNCQ\’SLRDLFDRA\/ MVSHY THDLSSEMFNEF MDSKGSSQKGSRLLLLLVVSNLLLCQGVVSTPVCPNGPGNCQVSLRDLFDRAVMVSHY THDLSSEMFNEF
DKRYAQGKGFITMALNSCHTSSLPTPEDKEQAQQTHHEVLMSLILCLLRSWNDPL‘(HLVTEVRG\IKGAPD DKRYAQGKGFITMALNSCHTSSLPTPEDKEQAQQTHHEVLMSLILGLLRSWNDPLYHLVTEVRGMKGAPD
Mhhbht Cechh BB EEE B heoo hhE R b e t Lok Ehhhhtcethhih toen
AILSRAIEIEEENKRLLEGMEMIFGQ\/ TPGAKETEPYPVW: SGLPSLQTKDEEARY SAFYNLLHCLRRDSS AILSRAIEIEEEI\KRLLEGMEWIFGQV TPGAKETEPY] PVWSGLPSLQTKDEDARYSAFYNLLHCLRRDSS
KIDTYLKLLNCRITYNNNC KIDTYLKLLNCRITYNNNC
hhhhhhhhhhhhheeceee hhhhhhhhhhhhheettee
10 20 30 40 50 60 70 10 20 30 40 50 60 70
zebu | | | yak \ | \ | | \ |
M[)SKGSEQKGSRLLLLLV\ SNLLLCQ(:V VSTPVCP\IGPGNCQVSLRDLI'DRAVMVSIIYIIIDLSSEMI']\EI' MDSKGSSQKGSRLLLLLVVSNLLLCQGVV: STPVLPNGPGNCQVbLRDLFDRA\/M‘«’hll‘{IlIDLSSEMF\IEF
DKRYAQGKGI‘ITMALNSCIITS5LPTPEDKEQAQQTI[IIEVLMSLILGLLRSWN[)PLYIILVTEVRGVIKGAPD DKRY. AQGKGFIT\/IALI\SCIITSSLPTPEDKEQAQQTIIIIEVLMSLILGLLRb\NNDPL\lIL\/TE\/RGMKGAPD
Dhhhhtcchhinh e et Dhbbisenthhh . o hhbhbiet ok
AILSRAIEIEEENKRLLEGMEMI]'GQVIPGAKETEPYPVWSGLPSLQTKDEDARYSAI‘Y\ILLIICLRRDSS AILSRAIEIEEEI\KRLLEGME\AIF(:QVIPG AKETEPY] PVWSGLPSLQTKDEDAR\ SAFYNLLHCLRRDSS
KIDTYLKLLNCRITYNNNC KIDTYLKLLNCRITYNNNC
hhhhhhhhhhhhheettee hhhhhhhhhhhhheettee
10 20 30 40 50 60 70 10 20 30 40 50 60 70
bison | | | | goat | | | | | |
MDSKGSSQKGSRLLLLLVVSNLLLCQGVVSTPVCPNGPGNCQVSLRDLFDRAVMVSHY THDLSSEMFNEF MDSKGSAQKGSRLLLLLVVSNLLLCQGVVSTPVCPNGPGNCQVSLRDLFDRAVMVSHY THNLSSEMFNEF
DKRYAQGKGFITMALNSCHTSSLPTPEDKEQAQQTHHEVLMSLILGLLRSWNDPLYHLVTEVRGMKGAPD DKRYAQGKGYTTMALNSCHTSSLPTPEDKEQAQQTHHEVLMSLILGLLRSWNDPLYHLVTEVRGMKGVPD
Dhhhhtcchhih AABhb bbb Eb Lo oo bRk ol S, Creoh
ATLSRATETEEENKRLLEGMEMIFGQVIPGAKETEPYPVWSGLPSLQTKDEDARYSAFYNLLHCLRRDSS ATLSRATETEEENKRLLEGMEMILGQVIPGAKETEPYPVWSGLPSLQTKDEEARHSAFYNLLHCLRRDSS
KIDTYLKLLNCRITYNNNC KIDTYLKLLNCRITYNNNC
hhhhhhhhhhhhheettee hhhhhhhhhhhhhhettce
10 20 30 40 50 60 70 10 20 30 40 50 60 70
sheep | | | | pig | | | | | | |

MVVMISRNTLHQDSKGSAQKGSRLLLLLVVSNLLLCQGVVSTPVCPNGPGDCQVSLRDLFDRAVMVSHY T
eceeecticeeh tthhh hhhhhhhett hhhhhhhhhhhhhhhhhE
HNLSSEMFNEFDKRYAQGKGF I TMALNSCHTSSLPTPEDKEQAQQTHHEVLMSLILGLLRSWNDPLYHLV
hhhhhhhhhhhhhht h hhhhhhhhhhhhhhhhhhhh hhhhh

TEVRGMKGVPDATLSRATETEEENKRLLEGMEMIFGQVIPGAKETEPYPVWSGLPSLQTKDEDARHSAFY

MVVMISRNTLHQDSKGSAQKGSRLLLLLVVSNLLLCQGVVSTPVCPNGPGDCQVSLRDLEDRAVMYSHY T
eeececttceeh tthhh hhhhhhhet t hhhhhhhhhhhhhbhhhE
HNLSSEMFNEFDKRYAQGKGF I TMALNSCHTSSLPTPEDKEQAQQTHHEVLMSLILGLLRSWNDPLYHLV

hhhhhhhhhhhhhhh hhh hhhhhhhhhhhhhhhhhhhh hhhhh

TEVRGMKGVPDATLSRATETEEENKRLLEGMEMIFGQVIPGAKETEPYPVWSGLPSLQTKDEDARHSAFY

hhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhh hhheechh hhhhhhht hhhhh hhhhhhhhhhhhhbhhhhhhhhhhhhhhh hhheechh hhhhhhhE
NLLHCLRRDSSKIDTYLKLLNCRTIYNNNC NLLHCLRRDSSKIDTYLKLLNCRITYNNNC
hhhhhhceechhhhhhhhhhhhhheettee hhhhhhceechhhhhhhhhhhhhheettee

10 20 30 40 50 60 70 10 20 30 40 50 60 70

horse MDSKGSSQKGSRLLLLLVVSNLLLCQGVVSTPVCPNGPGNCQVSLRDLFDRAVMVSHY THDLSSEMFNER

deer

| | | | | |
MDSKGSAQKGSRLLLLLYVSNLLLCQGVVSTPVCPNGPGNCQVSLRDLFDRAVMVSHY THNLSSEMFNEF

hht thhhheehhhhhhheett

ttchhe
DKRYAQGKGFITMALNSCHTSSLPTPEDKEQAQQTHHE\/ LMSLILGLLRSWNDPLYHLVTEVRGMKGAPD

hhhhhtechhhhh hhhhhhhhhhhhhhhhht hhhhhhhhhhettech

AILSRAIET EEENKRLLEGMEMIFGQ\/ IPGAKETEPYPWSGLPSLQTKDEDARYSAFY\ILLHCLRRDSS

DKRYAQGKGYI T\IALI\SCHTSSLPTPEDKEQAQQTHHE\’LMSLI LGLLRSWNDPLYHLVTEVRGMKGVPD

hhhhhhhhhhhhhhhhhh hhhhhhhhet tech

ATLSRATETEEENKRLLEGMEMI LGQ\’ TPGAKETEPY P\’WSGLPSLQTKDEEARHSAFYNLLHCLRRDSS

KIDTYLKLLNCRITYNNNC
hhhhhhhhhhhhhecttee

KIDTYLKLLNCRITYNNNC
hhhhhhhhhhhhhhettee

Figure S5. Secondary structure analysis of PRL proteins from buffalo and its mammalian orthologs.
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Figure S6. Predicted three-dimensional structures of PRL from buffalo and other mammalian species.
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Figure S7. Amino acid difference sites of buffalo PRL haplotypes and PRL in other Bovidae species.

Table S1. Primer information used in this study.

Product Annealing

Template for Amplification

Primer primers Primer sequence (5'—3")* Ieigggh tem;zgéa)lture efficiency Purpose
PRL EF054878 ek iSeadlviliiol 736 60 / CDS isolation
R owem £ ATCOACSCMMCTION
o @ aw O
om0 AICOACAACECTEGCGTON W@ o D
s oo ACCOACOACACCACMACT 0w s D
PRL_Exonl NC_059158 E:: gin%ﬁ&%iimzﬁc 224 50 / SNP detection
PRL_Exon2 NC_059158 E:: é;%ﬁ.ﬁ.AA%éG: f fg c';I'_IC_Z_IéI:I'CG 265 54 / SNP detection
PRL_Exon3  NC_059158 F: GACAAGCAACTGTTTTCA 411 54 / SNP detection

R: CATAATGTTTCTCCACCT




PRL_Exon4
PRL_Exon5
PRL
PI3K
AKT
mTOR
EIF4E
S6K1
PRLR
JAK2
STAT5A
STAT5B
CDK2
CDK4
CCNE1
CCND1
ERK2
JNK1
P38
CSN2
CSN3
SREBF1
PPARG
FASN
ACACA

SCD

NC_059158
NC_059158
0L960754
XM_006069974
NM_001290841
XM_025285881
NM_001319800
XM_006065441
XM_025270634
XM_006068203
XM_006055752
XM_025280122
XM_006075063
XM_006077918
XM_025268989
XM_006072357
XM_025267233
XM_025284904
XM_006050391
NM_001290879
NM_001290972
XM_025280442
NM_001290893
XM_006061793
XM_025281124

NM_001290915
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F: CAAAGTATAAACCGATAG
R: GCTGGTGGAATTCTAAT
F: CTTTTGGATGTTTAGGTT

: TCTCAGAAATGGATAGGA

: AAGCTTATGGACAGCAAAGGTTCGTC
GAATTCGCAGTTGTTGTTGTAGATGA
CAGTCACCTCTCAACCCA
GCCGTAAATCATCACCAT

: CCAAGTCCCTGCTCTCGG
:TTCGCTGTCCACCCCCTC
ATGCTGTCCCTGGTCCTTATG

: GGGTCAGAGAGTGGCCTTCAA
: GATGGGCACTCTGGTTTT
:CCTCCTCGTTTGTTTTTC
:TGCTGCTTCTCGTCTTGG
GGTTGGCACTTTCACTGA

: CCACCCACCACGACTGATGTAAA
ATGACAGCAGAAAGGACGG

: CGCTGGTGGGCTTTTACT
:CATCTCTTTCTGCCATTTCA

: GCTTGGGACTCAATAGAT
:CAGCCTCTGTTCATTGTA

: AAGCCTGATGGCACCTTCT

: CGGTCGGGAAACACGTAGA

: TCATCGAGTCCTGCACCGAGA
AACCAAGGCTCCATATGTCC

: TGCCAACTGCATCGTTCACC

: GATACAGCCAACGCTCCAC
AGCCTAAAATGCGAGCAA
CATAAGCAAACTGGTGCAAC

: CCAACCTCCTCAACGACCGAGT
:TTTTCACGGGCTCCAGCGACA

: GGAAGCATTACCTCGACCAG
CTGCTCCACCTCAATCCTC

: CTGGAATTATTCACCGGGAC
ACAGACCATAAATCCACGTT
AGCTTACAGATGACCACGTT
CATCTGTATGTCGAGCCAGT

: GGCTCCTAAGCACAAAGA
AGGGGGAAACATGACAGT
:TTTACCTTGGGTGTTCCT
TTTCTCACAGCGTATTGG

: GCACCGAGGCCAAGTTGAATAA
CAGGTCCTTCAGCGATTTGCTT
: GCTCCAAGAGTACCAAAGTG
GTCCTCCTGAAGAAACCCTT
AGGCCAGCTCCGAAGGCAACA
: TACCACGTCGGCCACTTGTGTC
: CCTCTTCAGACAGGTTCAAGC

: TTCACCGCACACTGTTCCA
:CGTGCCGTGGTATCTGTGG

: AAAGGTGTGGTGGTAGTTGTGG
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1.93

1.88

1.92

SNP detection

SNP detection

Gene
overexpression
Expression level

detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection
Expression level
detection

*, F represents upstream primer, R represents downstream primer; The underlined bases indicate the enzyme

cleavage sites.

Table S2. List of PRL sequences retrieved from the NCBI database.

. Accession number of Accession  number CDS length
Species : A
nucleotide sequences protein sequences (bp)
Buffalo (this study) 0OL960754.1 UZN72311.1 690
Buffalo NM_001290885.1 NP_001277814.1 690
Buffalo_X1 XM_006072861.4 XP_006072923.3 693
Cattle NM_173953.2 NP_776378.2 690



Zebu
Yak
Bison
Goat
Sheep
Pig
Horse
Deer
Mouse

XM_019986186.1
XM_005894272.2
XM_010845567.1
NM_001285547.1
NM_001009306.1
NM_213926.1

NM_001081896.1
XM_043908398.1
NM_011164.2

XP_019841745.1
XP_005894334.1
XP_010843869.1
NP_001272476.1
NP_001009306.1
NP_999091.1

NP_001075365.1
XP_043764333.1
NP_035294.2

690
690
690
690
723
690
690
690
687

Table S3. Physicochemical properties of PRL from buffalo and other mammalian species.

Basic pr_]ysmochemlcal Buffalo Cattle Zebu Yak Bison Goat Sheep Pig Horse Deer
properties (this study)
Number of amino acids 229 229 229 229 229 229 240 229 229 229
molecular weight (kD) 25.81 25.79 25.79 25.79 25.79 25.79 27.06 26.12 25.27 25.79
Isoelectric point (PI) 5.98 5.98 5.98 5.98 5.98 6.24 6.30 6.30 6.71 6.16
Negatively charged residues
(Asp+Glu) 27 27 27 27 27 26 27 27 29 26
Positively charged residues 23 23 23 23 23 23 24 24 28 23
(Arg+Lys)
Hydrophobic amino acids (A,
LLF W, V) 73 73 73 73 73 73 78 81 82 74
Polar amino acids
(N.C,Q.S. T, V) 66 66 66 66 66 66 68 65 62 67
Instability index (I1) 56.35 55.77 55.77 55.77 55.77 57.72 56.76 56.24 60.27 57.03
Grand average of -0.246 -0246 0246 0246 0246  -0.246  -0.212  -0.165  -0.208  -0.224
hydropathicity
Aliphatic index (Al) 92.36 92.36 92.36 92.36 92.36 95.33 95.00 103.45 105.98 93.62
Table S4. Predicted secondary structure composition of buffalo PRL and its orthologs.
Structer Buffalo Cattle Zebu = Yak Zebu  Goat Sheep Pig Horse Deer
Random coil (%) 39.74 35.37 3573 3573 3573 36.68 34.17 35.73  35.73 34.17
Alpha helix (%) 56.77 59.39 59.39 59.39 59.39 58.08 57.92 59.39  59.39 57.92
Beta turn (%) 1.75 3.06 3.06 3.06 3.06 3.49 3.33 3.06 3.06 3.33
Extended strand (%) 1.75 2.18 2.18 2.18 2.18 1.75 4,58 2.18 2.18 4,58
Table S5. Analysis of Relative Synonymous Codon Usage for the buffalo PRL gene.
. . Ser Leu
Amino acid/Codon UCG_— UCA CUA — UUA CUC_— cuu
Buffalo (Reference sequence) 0.60 1.20 0.58 0.00 1.35 1.16
Buffalo (SNP192) 0.30 1.50 0.58 0.00 1.35 1.16
Buffalo (SNP427) 0.60 1.20 0.39 0.19 1.35 1.16
Buffalo (SNP606) 0.60 1.20 0.58 0.00 1.16 1.35

Table S6. Haplotype frequencies for the PRL gene in the studied buffalo population.

Haplotype Actual frequency Expected frequency
Bl CGCTC 0.568831 0.565762
B2 CGCCT 0.015584 0.014780
B3 CGTTC 0.109091 0.112134
B4 CGTCT 0.001299 0.000834
B5 CACCC 0.014286 0.017186
B6 CATTC 0.080519 0.080403
B7 CATCC 0.011688 0.008762
B8 TGCTC 0.090909 0.090779
B9 TGCTT 0.057143 0.056004
B10 TGCCT 0.050649 0.051323




