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FEMBIIKE ACVRI EE D BEERRIBIESIT
B =Y, skaFE" LB KMAF, W OE,

BB, WAE
(1. RN IR B AR B B ER2ARE, =~ B 6502125
2. N RKF SIYIRFE AR RS, = B 650201)

E: [ B ] ACVRI 1EN—28 TGF-B MG UA RSB I 1 BISZ K2 —, FE48 BT BUR A 53 1h K 5P
RS h IR B, 84, F K ACVRI IENBIGE EEE DN L, HXKF ACVRI FENHY
IR AR WIGE . [ ik ] R RT-PCR LA AERR T K A ACVRI FeH 09 ity X FE kAT T s S, F
— X Z AT T IR W BF MR RGN, [ 455 ] K4F ACVRI A HIHIX 414 1530 bp, Fatd 14 H
509 MEFERIRFA LA Z AR, K4 ACVRI AT EAKMEA, &6 | MESIREIRX, S EmEL; %
& Activin_recp. TGF beta GS Fll STKc. ACVRI ALK =AMESFEEE, H ety . =4egitg 5 A
B ACVRI R HHHL . 7KA4H ACVRI 5584~ . BPEEAR . AFIESE 8 AP ACVRI & AER )T 51 ] — 2L
PE>99%, TERTRIINAYKA: 9 NMHLIR, ACVRI FEITERFAE . BRAE. B . . IE ., FEMSLFER,
Hh eI e R RO . [ 4518 ] K4 ACVRI 5 HABHIAP Y ACVR1 B HHIT B & LB 2H AN
SERFEOE, HAER BMP. AMH {5 Sl 1AL 20K WTRES S T /KA B 4 RS 10 K BRIt E i S R i
KHEIR): MERBTIOK A s ACVRI £ BAbRHME; EWE RS0, R EE
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Isolation and Identification of ACVRI Gene and Its Expression
Profile in Binglangjiang Buffalo

YANG Yun', ZHANG Zifang', JIANG Mingxing’, QIAN Lindong', HU Yu’,
HA Fu’, MIAO Yongwang’

(1. Faculty of Animal Husbandry and Veterinary Medicine, Yunnan Vacational and Technical College of
Agricultural, Kunming 650212, China; 2. Faculty of Animal Science and Technology,
Yunnan Agricultural University, Kunming 650201, China)

Abstract: [ Purpose] ACVRI, as one of the type I receptors of some members of TGF-B super-
family signaling pathways, plays an important role in the regulatory events such as organ formation,
cell differentiation and follicle formation. Up to now, the studies on ACVRI gene mainly focuses on

human, and the research on this gene in water buffalo has not been reported yet. [ Methods ] In this
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study, the coding region of ACVRI gene of Binglangjiang buffalo was isolated and identified by RT-
PCR method, and the gene was then subjected to analysis of functional bioinformatics and gene ex-
pression profiling. [ Results ] The full coding region of buffalo ACVRI gene is 1 530 bp in length,
which encodes a polypeptide consisting of 509 amino acid residues. Buffalo ACVRI1 is a weakly hy-
drophilic protein containing a signal peptide and transmembrane region located on the plasma mem-
brane. Structurally, buffalo ACVRI contains three conserved domains of Activin_recp, TGF_beta_GS
and STKc ACVR1_ALKI. The secondary structure, three-dimensional structure of this protein are
very similar to human ACVRI1. The consistency of ACVR1 amino acid sequences between buffalo
and 8 other common species such as cattle, wild yak, human and pig was>99%. Among the 9 buffalo
tissues assayed, the ACVRI gene was expressed in the liver, spleen, kidney, rumen, ovary, uterus and
testes with that the highest expression in the ovary and uterus. [ Conclusion ] The buffalo ACVRI
has similar amino acid composition and structural characteristics with that of other species. As one of
type I receptor shared by BMP and AMH signaling pathway, ACVR1 may be involved in the regula-
tion of buffalo cell differentiation and follicular formation.

Keywords: Binglangjiang buffalo; ACVRI gene; physicochemical properties; bioinformatics analysis;

534 %

gene expression profile

Ak KK F-B (transforming growth factor-be-
ta, TGF-B) MIFGEIEMILIIMMIES KA.
T AN 20 B 53 A S DRI o8 1 ] 4 S v 4y v o
e, 18 TGF-B G, SRS REERN
(bone morphogenic protein, BMP) & & B4 20 1~
BB, FRL T Hom R B FL AR KRN O R
A 3Z{K 1 4 (Activin A Receptor Type 1, ACVRI)
B, NS RSZRFEHE 2 (activin receptor-
like kinase-2, ALK-2), +& BMP{g S5
BMP A EA FH 00 T 25 5 R 22 24 PR - 03 24 PR UK 1t A2
Rz =", N ACVRI &—Flith ACVRI SEDH 4
sz RS H, 76 BMP {5 58 b L &
AR, HAREHAZRNKEIMEZ, FEA
R XA 1A R (617G>A; R206H)
S ENLA B ALAE (fibrodysplasia ossificans pro-
gressiva, FOP) #HICHK; FOP J&—F i Ju A (K ik
Pt e, RIMAEGHLTRKN, DB G
T8 B S Ve B B R RRAE D, AR AE T AR 20 i A/
IR B ) BMP/AMH (JI2 ) [CIMER , anti-
mullerian hormone, AMH) {55 5 R 4 4 2 #A
Ry 2 S U DR 55 4 Y 17 5 (AMH) B 1 45
(BMP4 1 BMP7) i 12 "1, ACVRI £ iy AMH/
BMP {5 53l L2 () 1R Z k22—, ¥E BMP/
AMH {55 B h A E AR, #ENESYS
TR E

o4, K ACVRI FE N B 5T £ B4 HE
AL, wEHALY ERRERE D N2
ACVRI 3EHEA NS RT, FEFEFHIK 139,
417 bp, EN T YLk 292417, 1E%4 EA HGE
ACVRI B:IH 5 R RE B ALIE A M ZHAO S5
I ACVRI H:H 555 B LA A A OC . 7EX |
T SO LR IE ACVRI LR AT BE X 50 XS Y
MR B A —E M5, NCBI AR (https://
www.ncbi.nlm.nih.gov/) & & FAEE B~ . i
4 ACVRI B e T 2 Yk, U 10 44k
BFMINTHNEF, HgmiSX 44K 1530bp, Fi
fith 509 N HER -

IR SRR TN P b X ELAT T B2 5
PRSI . A H TR R EL S & b,
MAIKRAFLIARR T kR, KEDBE LN
TS ZRIRN, KA HLAT Bt & SN )
RAGHRE A, BAHR WA W, KT
AT B 23 18 B g5 A bl B s e, B
BT, XJ7KA4 ACVRI FEPH WFFE i R LA
I, FFEKA ACVRI FEHABESE, X T T K
5B R T M BT R A L S B
FEE L ARG E B IA R RS K
e RERRVT KA RGNS, WK ACVRI %
HEAT T o B 555 R ReAE 15 B 2F A kil oy
B, LA R BRI K 4 ACVRI F A () BEAL 4%
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YA D) ~2Ii6E, AKA ACVRI ZE R UIfE &
HZH5MESHERRAM RIS %

1 MRI5E%

1.1

FHF 3L H 43 B8 e B I RE S SR A 2 pd 1 vl
AFE 2 Sk LA A 2 Sk B A eV (R B ASEAIR VT /K
4, HEMHEZR T EENSG R, k457
BIBUREE B ORE. FFRE. REE . BRAE. 52
A, BREMFEHLR S, REE TR A sk
S, AT T80 °C vKAHIRT o
1.2 & RNA KJ#2HUH cDNA 16 1

K H RNA #0474 (RNAiso Plus, Takara,
Hh ] RGE ) FREERAS PR 2R B L RNAL &8
e A, SR )5 H Oligo (dT),5 (500 pg/mL)
I SEEHA R & (M-MLV, Invitrogen) & il %%
FhZH 40 cDNA 55 1 55 . B 5 i cDNA £:3 H
TE 22 th VW B 50 ng/ul TAEW, T 4 C 547
#H.
1.3 SRt 54K

HRAE NCBI B# 2 O A 1 E-8 4 ACVRI 3
A 751 (NM_176663.3), K H Primer 5.0 # {4 i%
TH TP 8K A ACVRI FeIH 5E 3 g% X K H T
IR RIRIESE1Y, IELIKA 18S R F
51 (IN412502) 1S PCR 514, £ E W
A YR AT BR A R AL (3 1)
1.4 FERHE

BN PR R B PCRAKA R N 25 ul, 4
10xBuffer (Mg™" 15 mmol/mL) 4 uL, I, RS54
(10 umol/pL) 4% 0.7 pL, dNTP (2.5 mmol/mL)
2 uL, rTag DNA 457 (5 U/uL) 0.25 L (W H K
% TaKaRa), DNA B4 2 uL (%) 100 ng), ddH,O
#ME 25 ul,

PCR F2J¥: 95 C HZZEME 5 min, 94 C A8
30 s—iR K 30 s—72 C LA 2 min, 30 PEH,
72 °C JGHEMH 10 min, 4 °C 21k,

PCR W) ] 2% 35t iR W B ¢ L A 0 A3
P IROREF ) PCR 1) 1% B BHAREE LR MR PR
s al AT
1.5 DiReEME Bee i

ACVRI B K7 JR i %54 R HH Lasergene %X
42 (DNAstar Inc.) #E17H%F, 1533 H cDNA J¥
5, 2 ORF Finder F£J¥ (http://www.ncbi.nlm.gov/
gort/) Bl E L EHE (open reading frame, ORF),
HEERERFH . KA ACVRI FEPZR AT NCBI
Ko %2 BLAST B¢ A7 48 5E . /K4 ACVRI1 A
XForF BT FAE L e L BKPE . B BRI RE S R
K F#E 28 4K 14 Compute pI/Mw tool, ProtParam
tool, ProtScale, TMHMM server 2.0 I SignalP
4.1 Server #4747 5 K H ProtComp 9.0
T ACVRI WA E 7 5 FH] SOPMA 7EZFE
J7 TN A BT A5 5 ik NCBI &8 P i
I 2 1 o ) DR S s R s T ] s AR A
SWISS-MODEL 7E £k i 55 #% #iill ACVRI Y =4
ERL
1.6 ik

K I 2F E & PCR J5 E XA AR VLK 498 15
B OEL JFRE . ML RMUNE. S, BREERANE
5 9ONHLER BT, LA 18S rRNA A
YERN SRR

PCR J2 Ji & & 24 25 uL: 10xBuffer (Mg*
15 mmol/mL) 2.5 uL, F. Fi#514 (10 pmol/uL)
£ 0.5 uL, dNTP (% 2.5 mmol/mL) 2 uL, rTaq
DNA E 4§ 0.25 uL (5 U/pL)(TaKaRa, H[E K
%), cDNA AT 2 uL (29 100 ng), ddH,0 #h &=
25 uL,

*1 5IMER

Tab. 1 The information of primers
SRR 1 X 4, SIMF 5 (5'—>3") PR FE /bp B KR BE/C HIE
primer name amplification region primer sequence products length T note
ACVRI_F F: GAGTGCCTCTCCCACCGCTA X
CDS X 1792 60 B[R] i i
ACVRI_R R: CCCCAGCACACAGCCGAGT
Acvrl_bdF F: CGCAATCAAGAACGCCTCAAC "
CDS X 217 56 A LIBIE
Acvrl_bdR R: TCCACACCTCGCCATACCTG
18S rRNA F: GGACATCTAAGGGCATCACAG .
18S rRNA 145 55 HULIENS

(IN412502)

R: AATTCCGATAACGAACGAGACT
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PIERRT . 95 C WAS M 3 min, 94 °C ZEdE
30 s—ik k 30s—72 °C ZEfH 40 s, 30 E
72 °C J54Eff 5 min, 4 °C Z<1F )W o

PCR =W 2% By Rewie e e ok w1

B, —FMEHR 99%, i H KA ACVRI B
5, BRIk ACVRI FEH CDS X ¥ 5142
ZE & NCBIEUE 2, RIS EATRR )T 9555 N
KF312881.1 (#H N (1 24 5 R [y 51 6 56 % i AHL

Quantity One i F X 2H VB TER M I AT 7> 24689.1),

Bi, A5 kRO SRJ5 R Excel B EH A
LR IR AR A
bp
2 BRERH 1792 bp 2000
2.1 ACVRI HH/NE 5% 750"
22 RT-PCR #A5 HAZ5HT 1792 bp, HIEMTL 500
Jutts (K 1), ZMFAHE ACVRI KR cDNA 51, fgg

P A R4 R )T 51 2 K H) OFR finder 72 )7
W, AT H B 5E R 5 T ik B 2 AE A 1530 bp,
gt 509 AN IERR (K 2). Ze4E NCBIEHs %
R R, Kz T 55584 (Bos taur- Fio 1 RT-PCR oroduct of Binelanaiiana buffal
us) ACVRI JEIE 531X 751 (NM_176663) K Ji— * iomigne

1 ATGGTGGATGGAGTGATGATTCTTCCTGTGCTCGTGATGATTGCTTTCCCTTCCCCTAGTATGGAAGATGAGAAGCCCAAGGTAAACCCC

1 [M VDGV MILZPVILVMTIAFTPSZPSME|DETEKTPTEKVNTE

91 AAGCTTTACATGTGTGTGTGCGAAGGCCTCTCCTGTGGGGATGAGGCCCACTGTGAAGGCCAGCAGTGCTTTTCCTCGCTGAGCATAAAC
3], KX LYMCVCES GLS ST CGDEAHT CEGA QQQCZFSSILSTIN
181 GATGGCTTCCACGTCTACCAGAAAGGCTGCTTCCAGGTCTACGAGCAGGGGAAGATGACCTGTAAGACCCCGCCGTCACCTGGCCAGGCT
61 D G F HVYQKGCFAQVYEQGKMTZ CZKT®PPSPGQ A
271  GTGGAGTGCTGCCAAGGGGACTGGTGTAACAGGAACATCACGGCCCAGCTGCCTACTAAAGGGAAATCTTTTCCTGGAACACAGAATTTC
91 V. E C CQ GDWCNRNTITAQLUPTI KSGI KT ST FUPOGTAQNTF
361 CACTTGGAGGTTGGCCTCATCATTTTGTCTGTAGTGTTCGCAGTATGCCTTCTAGCCTGCCTATTGGGAGTCGCTCTCCGAAAATTTAAA
1201 HLEVGGLTTIULSVVFAVCLULACLTULSGVATLTRTEKTFK
451 AGGCGCAATCAAGAACGCCTCAACCCCAGAGATGTGGAATATGGCACCATCGAAGGGCTCATCACCACCAACGTTGGAGACAGCACTTTA
st R RNQERLNPRDVEYGTTITESGLTITTNYVGDS TL
541 GCAGATTTATTGGATCATTCTTGTACGTCGGGAAGCGGCTCTGGTCTTCCTTTTCTGGTACAGAGAACAGTGGCCCGTCAGATCACACTG
81 A DLLDHSCTS OGS GS GLPFLVQRTVAURIGQTITL
631 CTGGAGTGTGTTGGGAAAGGCAGGTATGGCGAGGTGTGGAGGGGCAGCTGGCAAGGGGAGAACGTCGCTGTGAAGATCTTTTCCTCCCGG
211 L ECV GK GRY GEVWRGSWQGENV AV KTITTFSSR
721  GATGAGAAGTCGTGGTTTAGGGAAACAGAATTGTACAACACTGTGATGCTGAGGCATGAAAATATCTTAGGTTTCATTGCTTCAGACATG
241 D E K S WFRETETLYNTVMLRHEENTITLTGTEFTIASDM
811 ACATCAAGACACTCCAGCACACAGTTGTGGTTGATCACACATTATCATGAAATGGGATCGCTGTACGACTACCTTCAGCTTACTACTCTG
271 T S R H S S T QL WL I THYHEMSGS SULYDYULAGQQULTTTL
901 GATACAGTGAGCTGCCTGAGAATAGTGCTGTCCATAGCTAGCGGTCTCGCACATTTGCACATAGAGATCTTTGGGACCCAAGGGAAACCG
30 bTVvsS CLURTITWVLSTITASGLAHNRLUHTIETITFGTAQGIKP
991 GCCATTGCTCACCGAGATCTAAAAAGCAAAAACATCCTGGTTAAGAAGAATGGACAGTGTTGCATAGCAGATTTGGGCCTGGCAGTCATG
339 AT AHRDULIKSZKNTTILUVKI KNS GA QT CCTIADTLGTLAUVM
1081 CATTCCCAGAGCACCAATCAGCTCGATGTGGGGAACAACCCCCGTGTGGGCACCAAACGCTACATGGCCCCCGAAGTTCTCGATGAAACT
361 H S Q S TNGQ LDV GNNZPRV GGTI K RYMAPEUVLDET
1171 ATCCAGGTGGATTGTTTTGATTCTTACAAGAGAGTCGATATTTGGGCCTTTGGACTTGTCTTGTGGGAGGTGGCCAGGCGGATGGTGAGC
39 I  v.D C FDSYKURVDTIWAFSGLVLWEVAZRIZ RMVS
1261 AATGGTATTGTGGAGGATTACAAGCCACCATTCTATGATGTGGTTCCCAATGACCCAAGTTTTGAAGATATGAGGAAGGTAGTCTGTGTG
421 N G I VEDY K PP FYDVVPNDZPSFETDMMRTIEKVVCYV
1351 GATCAACAGAGGCCTAACATACCCAACAGATGGTTCTCTGACCCGACATTAACCTCCCTGGCCAAGCTGATGAAAGAATGCTGGTATCAA
451 D Q Q R P NI PNRWEFSDPTLTSULAIKTLMMKTET CWYQ
1441 AATCCATCTGCCAGACTCACAGCCCTGCGTATCAAAAAGACTTTGACCAAAATTGATAATTCCCTAGACAAATTGAAAACTGACTGTTGA
481 N P S A R L T A LR T KK TULTIKIDNS STLDI KT LTI KTDC *

T M. DL2000 4> FibnifE; 1. /K4 ACVRI 35 RT-PCR /=4,
Note: M. DL2000 marker; 1. RT-PCR product of buffalo gene.

1 1E#BI/K4 ACVRI E[F RT-PCR =49

W ES MR, B KBRS 45 #4388, . Activin_recp (33~103AA), TGF beta GS (179~206AA), STKc ACVRI_ALKI (202~499AA);
FIREPRST I GSGSGLP ARAEMIZepRily; " Fm A L E T

Note: Signal peptide sequence is marked by a box. The domains of the ACVRI1 that included Activin_recp (33-103AA), TGF_beta_GS (179-206AA) and
STKc_ ACVRI_ALKI (202-499AA) are highlighted as shaded regions; highly conserved GSGSGLP signature is underlined; the stop codon is indicated by*.

B2 #=#IKG ACVRI EE CDS XFFI R REERFT
Fig. 2 Complete CDS of Binglangjiang buffalo ACVRI gene and its encoded amino acid sequence
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i NCBI-BLAST Xt &8 . EAMRIKE
SR A 5% 3 CDS X ¥ 31 w5 R AL 0 F
G, B ACVRI FEAE KA rhiwg Rk v . 42
MRYL /K 4 ACVRI 3E[H CDS X A, G, THICHJ
Bl 40 B 43 9 M 26.01% . 26.41%. 24.58% Fil
23.01%, CG &N 49.42%.

2.2 /K4 ACVRI FEAFALFHE

T B RERRIT K 4> ACVRI Y LA BRAL B AE
(#2) S8 (Bos taurus, NP_788836) [ ACVR1
SEe—E, k4 ACVRI FEKIMEFEHIE (GRAVY)
J—0.172, FWAKAE ACVRI B T55 36K EH
Jio RS 131AA FRILNA o REUKIE (3.244),
55 151~152AA FRIEAAT B A GEKIE (-3.222),

2 IRHBIKSG ACVRI RYEATRLAHE
Tab.2 Basic physical and chemical characteristics of
Binglangjiang buffalo ACVR1

BEAR AL RFAE T &5
basic physical and chemical properties predicted results

i ) = HE R AL

. . 509
number of amino acids
St E
%%H‘. . 7.12
isolectric point (PI)

H/k

ik 57.13
molecular weight
SRR TR R AR L s
strongly acidic amino acids (D, E)
SRR R S R RS s
strongly basic amino acids (K, R)
B PR LR 169
hydrophobic amino acids (A, I, L, F, W, V)
VR IR 146

polar amino acids (N, C, Q, S, T, Y)

e
formula Cas526H3996N 6940745535
THaE R E 44.03
instability index (II) :

P35 K 0172
grand average of hydropathicity (GRAVY) :

S
flE WG % 876

aliphatic index (AI)

2.3 ACVRI HI4if e AL 5 S5/ R iE
A0 i 58 62 A M 2R B . BRABYT K 2B ACVRI1
ENIAELRME F (AT REYE R 100%), o N-vig LA

1 75 150

query seq.

. . FKBP12 binding site
specific hits activin_recp

TGF_beta
superfanilies LU superfamily |

TGF_beta

active site [y oy
ATP binding site /%
polypeptide substrate binding site /&

HE T, DB AL TS 22 FISE 23 S LR

eI Z 0], BUAIK 25 1% 487 A~ & LR 5k 3
F RS PO B 1A B IR A A, R E A
1~123AA BRI R T AKX, 2 124~146AA BRIt
J& TS IEIX, HES 147~509AA 5% 58 T iy [X
(K 3)

TMHMM posterior probabilities for AHL24689.1

1.0} o
£08}
206
i)
204

0.2

0 e f f .llli N N
0 100 200 300 400 500
—— transmembrane —— inside =~ —— outside

&3 iR#ELIKSG ACVRI BSRELEMIE 24
Fig. 3 Predicted transmembrance helices of Binglangjiang
buffalo ACVRI

FEMPYT K 4= ACVRI 7E58 33~103AA 534k
A 1/ Activin_recp Z530, 7E55 179~206AA
FREAL A &4 1 A TGE beta GS 45 M8, 7846
202~499AA FRILALEA 1 4> STKe ACVRI_ALKI
ki (B 2. Kl 4),

TEREEATINERI . K4 ACVRI A 32.22%
) o BRE . 34.77% W TCHLE I . 24.56% (1) fi &
HEF 8.45% 1 B LT (K 5). AKAIZHE A 4
¥y 5384 ACVR1 (NP_788836.2) () — 245 k20
W54 —%, 5 AM ACVRI (NP_001096) FE A<
—F (% 33.01% M o B205E . 34.97% W TCHLG T
23.97% ) REEFT 8.06% 1Y B 44T, T [RE
AT A K4 ACVRIT = 484544 WL A 6,
HERRIT K 2E ACVR1 5 A ACVRI #iHz (4c02.1.A)
A 100% HIFF5—3E
24 FH—BMS KRG E

PIERRIT K 4 ACVRI JF 51 i A NCBI %3
FEi#4T BLAST [FIJEHE 2, 1521F 505 WA Y
VR F5 . #4: (Bos taurus, NP_788836). Hf
HEE (Bos mutus, XP_005906436) . 4 (Ovis aries,

300 375 450 509

A v e v
Y e

»FE
e b

m Y
activation loop (A-loop)
bhh b

PKc_like superfamily

4 1EHRIKY ACVRI BIRSFEEHIE
Fig. 4 Putative conserved domain of Binglangjiang buffalo ACVR1
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MVDGVMILPVLVMIAFPSPSMEDEKPKVNPKLYMCVCEGLSCGDEAHCEGQQCFSSLSINDGFHVYQKGC
ectteeeeeeeeeecccceccecceccccectteeeeehttecttececettchhheeeeectteeeeette
FQVYEQGKMTCKTPPSPGQAVECCQGDWCNRNT TAQLPTKGKSFPGTQNFHLEVGLI TLSVVFAVCLLAC
eeeeettccccccecceccceeeehtteccceceeeecceccceccceccceeeeeeeehhhhhhhhhhhh
LLGVALRKFKRRNQERLNPRDVEYGTIEGLITTNVGDSTLADLLDHSCTSGSGSGLPFLVQRTVARQITL
hhhhhhhhhhhtececcececeececeeeeeeecccchhhhhhhhhtecececcecceehhhhhhhhhee
LECVGKGRYGEVWRGSWQGENVAVKIFSSRDEKSWFRETELYNTVMLRHENTLGF TASDMTSRHSSTQLW
ehhttttccceeeeccctteceeeeeecccccchhhhhhhhhhheeechhhhhheehhhhececectteee
LITHYHEMGSLYDYLQLTTLDTVSCLRIVLSTASGLAHLHIETFGTQGKPATAHRDLKSKNTLVKKNGQC
eeechhhhhhhhhhhhhcecchhhhhheeehhhttchheeeeeecccecceeehhheetteeeeettece
CTADLGLAVMHSQSTNQLDVGNNPRVGTKRYMAPEVLDET IQVDCFDSYKRVDIWAFGLVLWEVARRMVS
eeehheeeeeeccccceeeetcccccccccecechhhhhhhheeetceccccheeehhhheehhhhhhhhhh
NGIVEDYKPPFYDVVPNDPSFEDMRKVVCVDQQRPNIPNRWFSDPTLTSLAKLMKECWYQNPSARLTALR
ttcehtcccceeeeccccechhhhhhheeeccceccececcecethhhhhhhhhhhheecettchhhhhh

TKKTLTKIDNSLDKLKTDC
hhhhhhhhhhhhhhhhhet

H: ZHEH ST ACVRI ZEERIFHI NI o TMAEIM; ho BE; e MREE; « piEdT,
Note: Predicted secondary structure is shown in single letter below the amino acid sequence. c. random coil; h. alpha helice; e. extended strand; t. beta turn.
5 fEHBIIKY ACVRI M ZRL5H
Fig. 5 Secondary structure of the ACVRI in Binglangjiang buffalo

6 IR#EIKG ACVRI REFABKHI = R 45+
Fig. 6 Tertiary structure of the mature peptide of Binglangji-
ang buffalo ACVR1

XP_004004730). A (Homo sapiens, NP_001096)
¥ (Sus scrofa, XP_001927833). K (Equus caba-
llus, XP_001491599), %} 3% B¢ (Camelus ferus,
XP_006176838), HLUE LY (Camelus dromedarius,
XP_010983904) . /NS, (Mus musculus, NP_031420)
F#8 7 B, (Rattus norvegicus, NP_077812), /K4
5 _ER YRR Y8 ) — EE 300 O 100%. 99%
99%. 99%. 99%. 99%. 99%. 99%. 98% F
97%. £W)Fh ACVRI ZHERR 7 51 HLA 8 1 1
SEHE, RRIRE 70~500AA FRIAL T R PRAF o

BT UL E R E IR A, R AT K 4
K HoAt 10 ANPFHIRLAY NI-ZR Gok LR R 45 P Fh ]
LG R ACVRI TIRE ERUAHIME, 455R5%
B AR Aok A | AR R A 2 ) SR AE—
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