TR KA 2R (HARRRE) |, 2024, 39(1): 74-87 http://xb.ynau.edu.cn

Journal of Yunnan Agricultural University (Natural Science) E-mail: ynauzkxb@foxmail.com

FISCH R RT, R, Rl A ARAIF THRSP R R0 THRAE L IIRE AT )], = sl R 2224 (A 2R BLE),
2024, 39(1): 74-87. DOIL: 10.12101/j.issn.1004-390X(n).202303006

FRAIF THRSP ZERB 7 FHAER INREELAR

% _?1,2#’ E%"‘TA%, ;]’( 4 1,2, %%551,2, E%%H]%éll’z, —EH’J-ﬂ‘(H 1,2 **
(1. R K SRR BE, =R B 650201
2. mEfO R E st E AR, = W 650201;
3. mELO O HAR = BE FWEE AR, =™ B 650212)

WE: [ BAY ] W R THRSP SR M FFHIEHE . DIREER A RE LB XRF ., [k ] M NCBI fil En-
sembl B T 2H WARH R AEHE BRI 0 THRSP 5208 B HR S~ W 5L 79, 0 Lot
20 2= F A Y5 BT B TR B AT L . [ 455% 1 4-RH A THRSP BRI SEIX M ZS A AE L, dafd
JF 5 —3PE R (93.2%~96.9%), (HAERHIRXFIA & F2 R4 K. 48} THRSP OB K MEEN, LB
XHME SR, #ELE 11 Spot_14 B Spot_14 MG IEIRSFAEL, HZ 5HYEYF 2 FE SRR AEY & W
Bk, HFUIReEE SRR ARG EAE A R RIS, 528FF THRSP BAEME A i £ 2 5051
BRI A LR B4 AL . ARSI 2 . B s AN 28 0 W B is . W TR S B R I Al A S5 A W
FEA L, 48 THRSP B HMEARMRA N . B . P A=t . BRSPS, THREIBII T s IR 45 4
FEAHML, AR BERZES . REKE TRV FRY R R JE ZhPr1a] THRSP & FI RS R BT,
(4518 ) 4Rl THRSP FFHVRSSH—8 s . DIgea ), R—Mreamiuis b ke E R KEA, #
M5 4B R R G TR .
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Comparison Analysis of Molecular Characteristics and
Functions of THRSP Gene in Bovidae

WU Yu'?, WANG Rongping’, ZHU Wei'?, FAN Xinyang'?,
TENG Xiaohong'?, MIAO Yongwang'”
(1. Faculty of Animal Science and Technology, Yunnan Agricultural University, Kunming 650201, China; 2. Animal
Genetics and Breeding Institute, Yunnan Agricultural University, Kunming 650201, China; 3. Department of Animal
Husbandry & Veterinary Medicine, Yunnan Agricultural College of Vocational Education, Kunming 650212, China)

Abstract: [ Purpose] To explore the sequence characteristics, functional differences and phylogen-
etic relationships of THRSP gene in Bovidae species. [ Methods] The sequences of THRSP gene
and its encoded product in common species of Bovidae and in some species of non-Bovidae were do-

wnloaded from NCBI and Ensembl databases, and the obtained sequences were further compared and
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analyzed by the methods of comparative genomics and bioinformatics. [ Results ] The structure of
transcription region of THRSP gene was similar, with high consistency (93.2%-96.9%) of coding se-
quence, but the length of untranslated region and intron were different greatly. The THRSP proteins of
Bovidae were all hydrophilic nucleoproteins without transmembrane region and signal peptide, and
they all contained a Spot 14 or a Spot_14 superfamily conserved domain. The biological pathway of
THRSP protein involved was mainly related to lipid biosynthesis, and the molecular function of this
protein was mainly related to fatty acid synthase activity and protein homodimerization activity. Pro-
teins interacted with THRSP of Bovidae were mainly involved in biological processes such as fatty
acid synthesis and B-oxidation, protein metabolism and transport, material transport across cell mem-
branes or organelles, lysosome and phagosome fusion. The amino acid composition, physicochemical
properties, motif composition pattern, conserved domain, functional modification site and advanced
structures of THRSP protein were highly similar among the species of Bovidae, but displayed inter-
generic differences. Phylogenetic analysis showed that THRSP proteins were more closely related
among species of Bovidae. [ Conclusion | The sequences and structures of THRSP are highly con-
sistent in Bovidae, and its function is also similar. THRSP may play a functional role as a hydrophilic
protein in the nucleus and may be involved in the regulation of lipid synthesis in Bovidae.

Keywords: species of Bovidae; THRSP gene; molecular characteristics; functions; biological path-

ways

FR AR I8 W2 (thyroid hormone responsive,
THRSP) 3 4 H Spot14 (LHK S14) I H
SEELIG 5% 5 H K BRI RSN =, 2
Spotld FIEMEE MR Z—. FEEKGEH, A
1 4~5 H 55 5 B[R] U5 ) £ F1———Spot 14 AH G
1 (Spotl4-R, MIG12)”, Spotl4 KK L F 3
AMRSEIX A, BN RImAYHK X R Ak X
HC R ) 52 2 PR Pr 8% X P, Spot14 il Spot14-
R #6152 52 TR 1 4 45 #9198 1 1) — 2 f& (Spot14/
Spot14 F1 Spot14-R/Spot14-R) B 5 —Z{A (Spot14/
Spot14-R) 2 5 3 K () # 1k P8 45+, H A NCBI
BlmPErh O A . KA WA BE L 4.
IAEAE FEA RS SORIEDE . BUESE . B, I
AL NEL WS EEEEA R % THRSP SE1H 351
FE, AR FERWNZER S 54 L EN 2L
AR, ST FLIR R AEL S B T,

BARC A — L TR A THRSP A 1Y
WF5E, BT R & THRSP 43 THHE K Tt
IR LB BT A 8 . A58 . NCBI il En-
sembl F4E 5 T 28 T EZ AR F AR R A
THRSP FEPR K R it LR 7 51, E—20 Rk
FH HCAEHE R 20 27 A= (5 857 53 B 7 i 2R R )
P BRI SR XS54 . ZmfidIX. (coding sequence,

CDS) M H R A . 2 1+ {f F I &1 (codon
usage bias, CUB). #ifih/” P2 HIRA AL .
AR . S5HFRIE . DhRRIEIRGI A . S 5MEY
FEEAR . P TUIRER R G K B O R AT A T
Mortr, BEEUI4R R THRSP B 1Y 77 ¥
FHIEAIIREE S, NWHRR ARt 2%

1 MREREE

1.1 750 Rk R A AR SR T 3

M NCBI (https://www.ncbi.nlm.nih.gov/) F1En-
sembl (https://asia.ensembl.org/index.html) ZHEZEH
i AL R SN/ N SN 2 % S/ S SN 1R SN T S
AR R THRSP HE D) KO R B4 2 i 28 S 12
515 FIFH NCBI Ml 7ELk Blast 27 (https://bl-
ast.ncbi.nlm.nih.gov/Blast.cgi) A 7[RIAIHZR, FRKEL
546F THRSP [RIURAAREBHA AR5 5 M NCBI
W] 3% ) Genome U4 % (https://www.ncbi.nlm.nih.
gov/genome/?term=) "1 N 4 YA () FE R 4] GTF
& B T 504 o 6T F 90 AT LG X R A
XF, RN SE R B REAFAE R R TS, 2D
XTI AT EE RS (% 1) #-4750H7 .
1.2 R ERZH BORN e 53 X 2546 40 Hr

{8 F§ NCBI %4l %2+ ) ORF Finder F2/7 (ht-
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Tab. 1 Sequences used in this study
Ykt R A5 EABFS S i X A /bp
species accession numbers of gene accession numbers of protein length of coding sequences

7K Bubalus bubalis

@4 Bos taurus

A4 Bos indicus*Bos taurus
¥E2F Bos mutus

4H2E Ovis aries

1% Capra hircus

LGN Oryx dammah

VU )1 ¥52£ Budorcas taxicolor
LY Camelus dromedarius
LY Camelus dromedarius
KDY Camelus bactrianus
KDY Camelus bactrianus
BFURIE Camelus ferus
BFURIE Camelus ferus
WKLy JEE Cervus elaphus

HiMG P RE Cervus hangul bactrianus
5, Equus caballus

5, Equus caballus

U Equus asinus

U Equus asinus

9% Sus scrofa

FHMi Felis catus

N Homo sapiens

XM_006077389.3
NM_001040533.1
XM_027531692.1
XM_005908067.2
XM_004019431.5
XM_005699494.3
XM_040255623.1
XM_052662536.1
XM_010990079.2
XM_010990085.2
XM_010973453.2
XM_010973454.2
XM_006191650.3
XM_014565117.2
XM_043875526.1

ENSCHYT00000006752.1

XM_005612013.3
XM_023645649.1
XM_014859662.2
XM_044751944.1
NM_001244376.1
XM_003992699.6
NM_003251.4

/INE Mus musculus
|5 % Moschus moschiferus
XS Gallus gallus

NM_009381.3

NM 2135773

ENSMMST00000007051.1

XP_006077451.1 471
NP_001035623.1 453
XP_027387493.1 471
XP_005908129.1 471
XP_004019480.1 471
XP_005699551.2 471
XP_040111557.1 453
XP_052518496.1 471
XP_010988381.1 471
XP_010988387.1 471
XP_010971755.1 471
XP_010971756.1 471
XP_006191712.1 471
XP_014420603.1 471
XP_043731461.1 471
NSCHYP00000006052 444
XP_005612070.1 453
XP_023501417.1 453
XP_014715148.1 453
XP_044607879.1 453
NP_001231305.1 471
XP_003992748.1 453
NP_003242.1 441
NP_033407.1 453
ENSMMSP00000006409 444
NP_998742.2 390

tps://www.ncbi.nlm.nih.gov/orffinder/) #r $k £ T %
4R THRSP JERIIF R EHE (open reading fi-
ame, ORF), LIHisE P4 M5E% CDS, i1
Lasergene #{f-fJ (DNAStar Inc., USA) {1 Edit-
Seq FE ¥/ M 4 W) Ff THRSP 3K CDS (58 3k 41
Jio fE NCBI Budla e b T 28 BB R Y
FNABAE, JFHREL THRSP FEH 105 A A
fili ] TBtools! AR {1} Xof £ )t THRSP K&K 4% 5%
AAG BT e AL b i — 25 AR S R
Gene Structure Display Server 2.0 (http://gsds.gao-
lab.org/) S AW THRSP 3 [H 4 7 % IX 25 44
£ 55 9E #1%% [X (untranslated region, UTR), 4}
FHHNE T
1.3 THRSP #£[Hf) CUB 43 #ir

/] Codon F£ /% (http://codonw.sourceforge.n-
et)) AT &Y Fh THRSP 3£ 1Y) CUB 4347, t4%
AEXT [A] %% i ¥ B (relative synonymous cod-
on usage, RSCU). A% ZH T4 (effective num-
ber of codons, ENc fH). GC & & HEE T4 3 1V

19 GC & (GC ofsilent 3rd codon position, GC3s),
Hrpr, GC3s NBR T HZAMR . OATRMEA (%14
T4k, G C HIAEBRS T2 3 M B,
1.4 Jwht a3 BRI A0 S5 M REAE 20 A

FIA 11 R gt 2R 7 5, (AR L s
J¥ ProtParam (http://web.expasy.org/protparam/) il
DA TF] 4%l THRSP 25 19 70 e A B 25
H55 fdi ] SignalP5.0 (https:/services.healthtech.dtu.
dk/service.php?SignalP-5.0) Fill{EZAK; fiH T™M-
HMM version 2.0 (http://www.cbs.dtu.dk/services/T-
MHMM/) T il 85§55 25 #4 35 ;{8 FH| ProtScale (htt-
p://web.expasy.org/ protscale/) T & K P 5
PROSITE (https:/prosite.expasy.org/prosite.html) Tl
M REMB A7 s 5 {8 ProtComp 9.0 (http://linu-
x1.softberry.com/berry.phtml) 43 #7145 %) # THRSP
BRIV AME N ; 5358 SOPMA (https://np-
sa-prabi.ibep.fi/cgi-bin/npsa_automat.pl?page=/NPSA/
npsa_sopma.html) I SWISS-MODEL (https://beta.s-
wissmodel.expasy.org/) 5H14-EL 4 Fl THRSP & H
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() " HRAS RN =445k, I 4RSS LT [FUR
HAL, LI/ Spot 14 25 IR Bont.1.A) i
EREARIA HEE; ffi ] STRING (https:/cn.string-db.
org/) 7T s A EAEHIC & 5 ] NCBI Batch
Web CD-Serach Tool (https://www.ncbi.nlm/cdd/) it
£ W) Fh THRSP (Y RSFEA I o FHFE L dr 1
Meme Suite!"” (https://meme-suite.org) 73 1 25 9 Fif
THRSP f£5F3LF 5 {#iF TBtools" /4 ) Gene St-
ructure View (Advance) T HH& & il 4h 5.
1.5 JPH—8HM ARG K E i

i FH Lasergene # {1 (DNAStar Inc., USA)
H11) MegAlign B /7504 W F THRSP 2 [H CDS
Ko Gty S SE TR 1) )7 50 — B0k 5 ff ] MEGA 73K
P e o py 22 e i, E— 2D R
)i KSR, HE T 1 B T92+G A1 GTT+
G+F AU 3 A8 A% IR e 9 s LR P 91 1) 3
BLREW, B AN SRR A Bootstrap J7
LTI (10000 REAE).

2 BERED

2.1 THRSP R BRAL AL . F5 55 X Z5 40 I
CUB 7 #r
2.1.1 CDS % H R % 5 X 2544

AR S4B FLsh ¥ 18] THRSP %A CDS
PR IR AL, (H 53R ZL S XS ) THR-
SP R CDS # R4 2z ek, HERMNE
AR = R BB AR IR AR s B
Y JE NAZ T PR AR S sy, KA 54+ T8
LR Z MR KR ES (K 2). ANFEDF
THRSP JER W sk IX S5 E 22 5, UHOEN S
FREMUTR KEMZES; BT8R SR
YR & 2 A AT AR BYEE A AR AN, HA R ER X
& VAR AR B4 Sk A I THRSP B: A &%
3SR FR 2 AN F, HASNEF 2 dwtthiR
PSR, T A AR ) THRSP JERH 2 44k
TR 1ANEFAR, BREET 1 wmiSEA
T (Kl 1)
2.1.2 THRSP %X CDS [#] CUB 73 #fr

2 3 Al JK4E THRSP 2 HIXF 20 Fhagts
T B A b PE (RSCU>1), 3 4+ THRSP 3 H
RSCU>1 RS T4A 22 Ff, Z23C4EH 18 Fh, 4E
A5 20 Fh, HREEAILESBIA 22 F0 21 FF, A
FIXSHERAT 23 Fh, /NRA 24 Fho k45 HAbAF)

Yy i L 5] f G 4T FH 04 %5 S A 20 B, HOXT
CUG. AGC, CCC. CGG. ACC. GUG, AUC
LR T R, K4S H AR R
RSCU fHZ 8K . AFRHFh dnhth 25 2 R Al (B 2
FR 21 RSCU fH#E M 1. W3R 4 WM. THR-
SP S [H ENc {H 2 30 A ARMRL . & R) 22 5 K 04
M, H ENcH B/, 75 Bl fE 33.95~44.22,
AR A THRSPHER ENc {338 20, 5 HAbAE
TR IIFETERCR 22 5, R W] THRSP 3L R e 4
B F ) CUBHHR ; THRSP 3R GC3s (L
H0.741~0.832, ¥ KT 0.5, Vi THRSP KA
F 2T LB i LA G/IC 25 5 GC & ityu Bl
0.581~0.625, KU ¥Fh THRSP KX CDS J¥51]
o GHC B & KT AT Bl & .
2.2 THRSP & A 3R FI S5
2.2.1 FRACRRE

4B Fl THRSP & [ 09 B Ak 4 PR 5k AH
oL, #A e TR EKEER AR, N
PEX SRR, 7Kk 45 A A-RH b r a2
FRe . MRIIIRAEEL . SRR B A S5 hn 2
SRR AR RN THRSP 19 B AL 5 X0 1 22
SR, HUOEAF/NR (3 5).
2.2.2 THRSP &7 2H s AN fR <7 45 74 35k

THRSP HA 4 FhAS [A] 25 AU Y 58 7 21 i 52 =X
(1 2): #5x a £ 5 motifl~5, izl b i a it
b motif5 Fl motif3, L ¢ F motifl~4, iz d
H AL motifl A1 motif2, [ 4= 145 £/ 21 2
Hh, HoAb AR Fh THRSP 2 FF 4 8 H MR a
FAl, S4B FL3h % THRSP 7 #1 AH
fol, (A4R 5382254 K, THRSP HEHM S 2 Ff
TRAFEEASE, AFRM R @ A . Jesc A FIE AR
DL T BB AN LA A Y HAt A A= B R ) TH-
RSP £ 5P 45 ¥ 5 0 Spot 14, K4 1%, 4
F M L TR TR RN B PRS2
Bh Spot_14 @R, 4 FHYF S H A AR 4R 5
RS A R U VA W ] S
2.2.3 FRMWIRh THRSP ThAS AL 5

A-FHYFh THRSP 2 I DR 5 A 2 Fi,
S T | R R A g = b A O 7 7 d
s NFVNRECAERIIFT 2 T N- S5 A A
FN-BEIEAR O 5, WG AR F 2 T N-G € ik
A e R TRPIEESS I LS cAMP 1 cGMP 4K
R R R AL A s A RH R B A AR 2R
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Tab. 2 Nnucleotide composition of THRSP CDS %

species j?jifznﬁgf (I)i:"J zfg quuences A T G c A+T G+C
Bubalus bubalis_ XM_006077389.3 24.63 17.41 31.63 26.33 42.04 57.96
Bos taurus NM_001040533.1 23.40 16.56 32.67 27.37 39.96 60.04
Bos indicus xBos taurus XM_027531692.1 24.42 16.56 32.06 26.96 40.98 59.02
Bos mutus XM_005908067.2 23.99 16.56 32.27 27.18 40.55 59.45
Ovis aries XM_004019431.5 24.84 16.77 31.21 27.18 41.61 58.39
Capra hircus_XM_005699494.3 24.84 16.99 31.21 26.96 41.83 58.17
Oryx dammah_XM_040255623.1 23.18 16.11 32.45 28.26 39.29 60.71
Budorcas taxicolor XM_052662536.1 24.42 16.56 31.42 27.60 40.98 59.02
Camelus dromedarius_XM_010990079.2_X1 23.78 16.99 32.27 26.96 40.76 59.24
Camelus dromedarius XM _010990085.2 X2 23.78 16.99 32.27 26.96 40.76 59.24
Camelus bactrianus XM_010973453.2 X1 23.78 16.99 32.27 26.96 40.76 59.24
Camelus bactrianus_XM_010973454.2_X2 23.78 16.99 32.27 26.96 40.76 59.24
Camelus ferus_XM_006191650.3_X1 23.78 17.41 32.27 26.54 41.19 58.81
Camelus ferus_ XM_014565117.2_X2 23.78 17.41 32.27 26.54 41.19 58.81
Cervus elaphus_ XM_043875526.1 23.57 14.44 33.12 28.87 38.00 62.00
Cervus hangul bactrianus ENSCHYT00000006752.1 23.42 14.64 33.33 28.60 38.06 61.94
Equus asinus XM 014859662.2 X1 23.40 16.56 32.01 28.04 39.96 60.04
Equus asinus XM_044751944.1_X2 23.40 16.56 32.01 28.04 39.96 60.04
Equus caballus XM_005612013.3_X1 23.40 16.56 32.01 28.04 39.96 60.04
Equus caballus XM_023645649.1 X2 23.40 16.56 32.01 28.04 39.96 60.04
Sus scrofa NM_001244376.1 23.57 17.62 31.63 27.18 41.19 58.81
Homo sapiens NM_003251.4 25.27 16.77 31.00 26.96 42.04 57.96
Mus musculus NM_009381.3 24.26 16.10 31.97 27.66 40.36 59.64
Felis catus_XM_003992699.6 25.17 16.78 31.57 26.49 41.94 58.06
Moschus moschiferus ENSMMST00000007051.1 23.42 16.89 32.88 26.80 40.32 59.68
Gallus gallus NM 213577.3 23.33 14.36 29.49 32.82 37.69 62.31

TE: MRl R IR RS SR R A b S WAL R

Note: The Chinese names of species and accession number of gene sequences are shown in Tab.1; the same as below.

b 2L 20 WA W) T BE Bl 1R 16 457 A5 9T Ak 19 43 AH
I, S5XGM2EFER (F 3),
224 TSN 4RSS

4By E] THRSP 2 A R 5o &
S e BRIl 5 HARAEA B oY p 2 R B R
(& 6)o KA. FEAFIPUII ¥ F1H) THRSP & H =
He2EH S50 3ont. 1A I TG H N 96% (AA: T~
156), —EMEN 72.00%; 22584 HEAILER
= AEZEF SR 3ont.1.A —EE N 73.33%, B
TRH 96% (AA: 1~156); il 4 F15 F G Y
= AL SRR 3ont.1.A 1) —ErEFIE 5 R
3R 73.33% 1 100% (AA: 1~150)(/& 4),
225 EAEME. S 5MEYFBAEN ST IEE

B4 B Fh 5 THRSP A H.AE FH A9 8 RS
SR, A BRIR & Rl . H i -3- R I L
oM . CIEATEE A G L 2 1 RAS 9 58 K 5%

W2 THRSP BAERYE IR (18] 5), XL M
s EESIRIITR A U B-E Ak .
Mfkiz | BN S A a8 ) B is | VA AR
SEERPIRG . R T ) s i S A
WA K. THRSP EH FES S5IREXMAEY &
B (GO: 0046890) ., HWifRICH (GO: 0006631).
Z R A G (GO: 0006084) . BEXLAHES A 1Y
YA (GO: 0071616) & H2F it i, HA 1
Uihe F 25 IR R A BHE T (GO: 0004312) FI&R
1 R JR R ARG T (GO: 0042803)4HK .
22.6 FFHI—EHERRGRE ST

R Fh THRSP B AL 2 A BE Y CDS
(471 1 453 bp), H4ubS ™= YA 2 6 = HR -
AR Fpa] THRSP 5K CDS K 4 it & 3R 7 5]
m—stEmr, A IR IT A — 2 93.2%~
96.9%, RIEMRT I —F N 91.3%~94.0%; 4+
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Bubalus bubalis XM_006077389.3

Bos taurus NM_001040533.1

Bos indicus x Bos taurus XM_027531692.1
Bos mutus XM_005908067.2

Ovis aries_ XM_004019431.5

Capra hircus XM_005699494.3

Budorcas taxicolor XM_052662536.1

Oryx dammah_XM_040255623.1

Camelus dromedarius_X1_XM_010990079.2
Camelus dromedarius X2 XM _010990085.2
Camelus bactrianus_X1_XM_010973453.2
Camelus bactrianus_X2_XM_010973454.2
Camelus ferus X1 _XM 006191650.3
Camelus ferus X2 XM 014565117.2

Cervus elaphus XM_043875526.1

Cervus hangul bactrianus ENSCHYT00000006752.1
Equus caballus X1 _XM_005612013.3

Equus caballus X2 XM_023645649.1

Equus asinus X1_XM_014859662.2

Equus asinus X2 XM 044751944.1

Sus scrofa NM_001244376.1

Felis catus_XM_003992699.6

Homo sapiens NM_003251.4

T, G 4BMRh THRSP 3R 05T LIRS T 79
3
-
)
]
[

6 750 bp
’ —_—
15843 b  —

Mus musculus NM_009381.3 .
Moschus moschiferus ENSMMST00000007051.1 I
Gallus gallus THRSPo. NM_213577.3 |
Il Zit5 X coding sequence JEFHPEIX untranslated region ~ P& intron 1 kb 2 kb

TE: YRk IR Fe 9 560 BBl b S48 Lk 1,

Note: The Chinese names of species and accession number of gene sequences are shown in Tab.1.

1 SRR IEE R THRSP % RX B4R

Fig. 1

By Fh S B L 0 P 51— BRI, A%
R A KR 1 4 — 0 23 N 78.6%~95.3%
1 72.0%~94.6%; L5349 177 51 — St R AK,
% R R &3 R 1 91— B0 43 o 51.0%~
52.8% Fil 32.2%~35.5% (&l 6), ¢ 525 40 4
Mr&W . {75 ¢.79C, c.162T, c.191A, c.226A.
¢.423G # ¢.466G & X4 @ 5/k4- . FEsh
VIR BRO 5 s 75 c.91A . c.157A. ¢.180T,
c.222A. ¢.253C. ¢.288C Fil c.423T /& IX/p/k 45
A0 . FIRSIRETTER N 25 KRR I
iR {37 458 p.31S. p.59T. p.741 Fil p.85Q; p.54H.
p.64N . p.76M. p.96E Fil p.156V & X 4348 5h¥
K4 FIEMEFERA A p.5TT Ml p.90L
EXFIE S EKE . AR SR IR A A5
(& 7

FET 2R THRSP F RAZ 11 1R 1 2 i 22 B
FRIF SR R G R B RICR AL, 4R
PR — K32, FHorhok AR IE sh P — /N
X, FRADYWERN M —/N L AEFRIE L)

Structure of THRSP gene in the species of Bovidae and non-Bovidae

YR —3 (K 8),
3 Wit

AR R B R AR E L FLs
GEF 7, R EARANE, Ll A
HEEHA, PRI THRSP JER S04 AL
FFLABWIFR A B . 2584 0 AL A i 15 F i
E2F (4 LR R B R P2 S R AR PR AR DG, 28
SRR E AR EEDRE R, R, HAEC
e Sl e R S SRR T o o S
AR E T, X HA AR BRI AT 4R
B, T, BRI R A = AU
BEETTEXT B E THRSP HE R K Ho 4t
YR B R FSSIREE . R EARLUI S
P AP AR 5 DR S AT T IR A LLEE /AT,
5 75 [ B 4= B 31 THRSP 784> FF+ 1 M ) Rg
25

AT R R Fh R THRSP 3£ K CDS
MK EAAEZES, HEA A CUB — 3%
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3 SREIESFRIM THRSP EEZREFH RSCU &
Tab.3 RSCU values of THRSP gene codons in Bovidae and non-Bovidae

AER  EET KA SRS FeAE 4 eSS = AN /INER
amino acid codon  Bubalus bubalis  Bos taurus Bos indicus XBos taurus Bos mutus  Ovis aries  Capra hircus Homo spaiens Mus musculus
=EE:  UUA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
leucine UuG 0.63 0.32 0.32 0.32 0.63 0.63 0.00 0.00

cuu 0.95 0.95 0.95 0.95 0.95 0.95 038 0.71
cuc 0.95 0.95 0.95 0.95 0.95 0.95 1.88 1.06
CUA 0.00 0.00 0.00 0.00 0.00 0.00 038 0.71
CUG 3.47 3.79 3.79 3.79 3.47 3.47 338 3.53
“RE ucu 0.86 0.00 0.00 0.00 0.00 0.00 0.00 0.00
serine ucc 0.00 1.20 1.20 1.20 1.20 1.20 0.86 0.75
uca 0.00 0.00 0.00 0.00 0.00 0.00 0.86 0.00
ucG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 150
AGU 0.86 120 120 1.20 0.00 0.00 171 0.75
AGC 429 3.60 3.60 3.60 4.80 4.80 2.57 3.00
K CGU 0.00 0.00 0.00 0.00 0.00 0.00 1.20 0.00
arginine e 171 225 225 225 225 2.00 0.00 0.75
CGA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CGG 2.57 225 225 225 1.50 2.00 3.60 3.00
AGA 0.86 0.75 0.75 0.75 0.75 0.67 0.00 0.00
AGG 0.86 0.75 0.75 0.75 1.50 133 1.20 225
4iEmE  GUU 0.00 0.00 0.00 0.00 0.00 0.00 033 031
valine GUC 0.40 0.40 0.40 0.44 0.44 0.4 0.67 0.62
GUA 0.00 0.00 0.00 0.00 0.44 0.4 0.00 031
GUG 3.60 3.60 3.60 3.56 311 311 3.00 277
TR ccu 0.00 0.00 0.00 0.00 1.00 1.00 1.60 1.60
proline ccc 4.00 4.00 4.00 4.00 2.00 2.00 1.60 1.60
CCA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.80
CCG 0.00 0.00 0.00 0.00 1.00 1.00 0.80 0.00
TR ACU 0.89 0.50 0.50 0.50 0.44 0.4 0.00 0.00
threonine ¢ 222 2.50 2.50 2.50 222 222 267 2.00
ACA 0.89 1.00 1.00 1.00 0.89 0.89 0.89 0.80
ACG 0.00 0.00 0.00 0.00 0.44 0.4 0.4 120
PR GCU 133 1.07 1.00 0.89 1.07 133 033 1.60
alanine GCC 2.13 2.13 225 2.00 267 2.4 267 1.60
GCA 027 027 0.25 0.22 027 0.27 1.00 0.40
GCG 027 0.53 0.50 0.89 0.00 0.00 0.00 0.40
HE8  GGU 0.4 0.4 0.50 0.44 0.44 0.4 0.00 0.00
glycine GGC 0.89 0.89 1.00 0.89 0.89 0.89 1.00 1.14
GGA 133 133 1.00 1.33 1.33 1.78 1.50 0.57
GGG 133 133 150 133 133 0.89 1.50 229
SEEM  AUU 0.00 0.00 0.00 0.00 0.75 0.75 0.00 0.00
isoleucine Ay 2.40 3.00 3.00 3.00 225 225 3.00 3.00

AUA 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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3 (4h)
AR FAURS G SRR HALE A e IiES NS N
amino acid  codon  Bubalus bubalis Bos taurus Bos indicus xBos taurus Bos mutus Ovis aries Capra hircus Homo spaiens Mus musculus

B CAU 1.14 1.00 1.00 1.25 0.75 0.75 0.57 0.33
histidine CAC 0.86 1.00 1.00 0.75 125 1.25 1.43 1.67
8 T CAA 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.22
glutamine CAG 2.00 2.00 2.00 2.00 2.00 2.00 1.80 1.78
T & T AAU 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00
asparagine AAC 2.00 2.00 2.00 2.00 2.00 2.00 1.33 2.00
WG AAA 1.00 0.86 1.00 1.00 1.00 1.00 0.67 1.00
lysine AAG 1.00 1.14 1.00 1.00 1.00 1.00 1.33 1.00
s UAU 0.00 0.00 0.00 0.00 0.00 0.00 0.40 0.80
tyrosine UAC 2.00 2.00 2.00 2.00 2.00 2.00 1.60 1.20
RAER GAU 0.86 0.80 1.00 1.00 1.14 1.14 0.57 0.75
asparticacid GAC 1.14 1.20 1.00 1.00 0.86 0.86 1.43 1.25
BEME GAA 0.53 0.38 0.56 0.50 0.63 0.63 0.47 0.94
glutamate GAG 1.47 1.63 1.44 1.50 1.38 1.38 1.53 1.06
By UGU 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.67
cysteine UGC 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.33
HRAR uuu 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
phenylalanine  yuUC 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00

E: RINHRSCUNIERD T KL EERD T o

Note: Codons with RSCU=1 and termination codon are not listed.

% 4 THRSP EEZF ENc. GC3s 5iEM GC 28
Tab. 4 ENc, GC3s frequency and GC content of THRSP gene codons

Poh ok L BB R 51 5

species and accession numbers of gene ENe GC3s GC
Bubalus bubalis_XM_006077389.3 33.98 0.752 0.581
Bos taurus_NM_001040533.1 33.95 0.791 0.602
Bos indicus xBos taurus XM _027531692.1 34.13 0.778 0.592
Bos mutus XM_005908067.2 34.17 0.771 0.596
Ovis aries XM_004019431.5 38.57 0.757 0.585
Capra hircus XM _005699494.3 38.63 0.743 0.583
Oryx dammah_XM_040255623.1 41.69 0.793 0.609
Budorcas taxicolor_XM_052662536.1 44.22 0.752 0.592
Camelus dromedarius_XM_010990079.2_X1 39.89 0.781 0.594
Camelus bactrianus_XM_010973453.2_X1 39.89 0.781 0.594
Camelus ferus_XM_006191650.3_X1 39.25 0.772 0.590
Cervus elaphus XM_043875526.1 35.35 0.796 0.622
Cervus hangul bactrianus ENSCHYT00000006752.1 38.16 0.794 0.619
Equus asinus XM_014859662.2 X1 40.36 0.759 0.602
Equus caballus XM_005612013.3_X1 40.36 0.759 0.602
Sus scrofa_NM_001244376.1 40.68 0.769 0.590
Homo sapiens NM_003251.4 41.09 0.766 0.598
Mus musculus NM_009381.3 43.05 0.741 0.582
Felis catus_XM_003992699.6 42.25 0.764 0.581
Moschus moschiferus ENSMMST00000007051.1 37.97 0.775 0.597

Gallus gallus NM_213577.3 38.46 0.832 0.625
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Tab. 5 Physicochemical characteristics of THRSP in the species of Bovidae and non-Bovidae

FRAL KR KA 3 K S S LEcE 4 e TN BmeR AE N 9
physicochemical Bubalus Bos  Bos indicus*  Bos Ovis Capra  Budorcas Oryx Homo Mus Gallus
characteristics bubalis taurus  Bos taurus  mutus aries hircus taxicolor dammah sapiens  musculus  gallus
TIHEIRKL
number of 156 150 156 156 156 156 156 150 146 150 129
amino acid
035 B AT
theoretical 5.45 5.73 5.45 5.73 5.58 5.73 5.43 5.72 4.79 4.90 4.61
isoelectric point
53T i /ku
molecular 17.72 17.14 17.90 17.75 17.86 17.89 17.73 17.15 16.56 17.09 14.20
weight
TRER M R
strongly acidic 15 15 16 16 16 17 15 15 11 14 11
amino acids
TRBPE S AR
strongly basic 22 21 24 22 23 23 23 21 24 25 19
amino acids
Bk M s R
hydrophobic 53 51 53 54 51 51 51 49 48 48 37
amino acids
T LE TR
= . 37 33 33 33 34 33 36 34 36 39 39
polar amino acids
g g 2R 8
" R 88.21 86.53 86.35 85.77 83.85 83.85 80.77 81.93 82.81 86.40 75.66
aliphatic index
KM RSP
grand average of —-0.298 —0.333 —0.358 -0.319 —-0.391 -0.397 —0.434 —0.430 —-0.385 —0.405 —0.601
hydropathicity
Wb FEJP R TRAFE R B
species motif pattern conserved domain
Bubalus bubalis_XP_006077451.1 a j—y F T ] ™ motif4
Bos taurus NP_001035623.1 by - F \ | == motifl
Bos indicus*Bos taurus_XP_027387493.1 =y =y b I ] = mOt!g
Bos mutus_XP_005908129.1 i | g [ 1 g g-llong
Ovis aries_XP_004019480.1 =y - F T Je— S;ot 14
Capra hircus_XP_005699551.2 =y ™y b i I Spot_14 HBFRIG Spot_14 superfamily
Oryx dammah_XP_040111557.1 ™ i b il ] - -
Budorcas taxicolor XP_052518496.1 i ey b [l ]
Camelus dromedarius_X1_XP_010988381.1 i oy d [T ]
Camelus dromedarius_X2_XP_010988387.1 ™ e id [ ]
Camelus bactrianus_X1_XP_010971755.1 = | F [ ]
Camelus bactrianus_X2_XP_010971756.1 i =y F [l ]
Camelus ferus_X1_XP_006191712.1 i | b [l |
Camelus ferus_X2_XP_014420603.1 = i g [T |
Cervus elaphus XP_043731461.1 i) | g [T | ey Q Q OA ,
Cervus hanglu bactrianus_ENSCHYP00000006052 {7 L motifl * RIVUL / (NY
Equus caballus_X1_XP_005612070.1 s . F [ | jDRw ]?AVVRNME WM ‘ S'I'JDM S$ (LOA 2% AQ]U &FI-MLKA ‘ R
Equus caballus_X2_XP_023501417.1 ™ - F I 1 ey q
Equus asinus_X1_XP_014715148.1 my i F I 1 motif2 T“EEEA EEEBVEKLDLE&QF’ I'
Equus asinus_X2_XP_044607879.1 ™y — b I 1 i
Sus scrofa_NP_001231305.1 ™y | F [ ] motif3 jDMEN I'|' . REEWQAK\!AAKA
Felis catus_XP_003992748.1 R | F il 1 . o
llm:u .:ul;:ien\'_NP_()03242Al pp— [ motif4 MQMLIKBY ) KNg. |.T
Mus musculus NP_033407.1 c ™ i + [ | . o
Moschus moschiferus_ENSMMSP00000006409 ™ - r i | motif5 jM EBKAT
Gallus gallus NP_998742.2 d s I |

U
)
o

3
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E 2 HRFIEERF THRSP B Motif 28 5% F0{R SFLE i

Fig. 2 Motif composition and conserved domains of THRSP in the species of Bovidae and Non-Bovidae
e, A AR EALREE . A, 3-D & HAERMLIE; REkFE R AR

Fy . HPAS . PRAFAREL . DIREALA SR THRSP HIUTHIR —KZ, RIFFHZEAM
FEARRL, HEIEEZESR, SHAAER MG DIREECAAARL. WL, THRSP JERTEAFE AR
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Bubalus bubalis_XP_006077451.1 —F MM LI FRSFZ5HIE conserved domain
Bos taurus_NP_001035623.1 T rrt [ Ispoti4
Bos indicusBos taurus_XP_027387493.1 — || ul Ll || Spot_14 #%% Spot_14 super family
Bos mutus_XP_005908129.1 — | 3 YRk &1 44 functional modification site
Ovis aries_XP_004019480.1 —F N L . PR 1 11 BRI
T casein kinase Il phosphorylation site
Capra hircus_XP_005699551.2 —F " r p— G C RERRALL A
Oryx dammah_XP_040111557.1 I LN} protein kinase C phosw\orylanon site
. — N- G B A
Budorcas taxicolor XP_052518496.1 —F F N-myristoylation site
Homo sapiens_NP_003242.1 - F D N-BESEARA 5

Mus musculus NP_033407.1 {F l Tt N,glymsy]am’" site
Gallus gallus NP_998742.2 * j D D D D [ !_E_l— leucine zipper pattern
5' 3 o CAMP f1l COMP IREBHEAR TR L1
L L L L L L ! cAMP- and cGMP-dependent protein kinase phosphorylation site
0 30 60 90 120 150 180
N b
B3 4R4% THRSP EAEEEIHNLS

Fig. 3 Functional modification site of THRSP protein in the species of Bovidae

% 6 THRSP &£H 4 MR REDR SEL

Tab. 6 Amino acid proportion of four secondary structures in THRSP protein %
Wi B xS P PR 4 5 o fiE BT SEAR R B THNE
species and accession number of protein sequences alpha helix beta turn extended strand random coil
Bubalus bubalis_XP_006077451.1 77.56 1.28 1.92 19.23
Bos taurus_NP_001035623.1 68.00 2.00 1.33 28.67
Bos indicusxBos taurus_ XP_027387493.1 75.00 2.56 1.28 21.15
Bos mutus_XP_005908129.1 75.00 1.28 1.28 22.44
Ovis aries_XP_004019480.1 73.72 1.28 1.28 23.72
Capra hircus_XP_005699551.2 75.00 0.64 1.28 23.08
Oryx dammah_XP_040111557.1 74.00 2.00 1.33 22.67
Budorcas taxicolor_XP_052518496.1 76.28 1.92 1.28 20.51

L G L
o g g

:a) KA b) Wl o) 45 d) FEA

o) 4 0 IhFE; o) BMENR; h) PIE; T,

Note: a) Bubalus bubalis; b) Bos taurus; ) Bos indicusxBos taurus; d) Bos mutus; ) Ovis aries; f) Capra hircus; g) Oryx dammah; h) Budorcas taxicolor;

the same as below.

B4 SRY% THRSP EAMZHLEH
Fig. 4 Three-dimensional structures of THRSP protein in the species of Bovidae

Bzl b oReORSE, (AR R & H DR E
FARL, EABISE AR THRSP 3N FHEEXT
JERE . ZLAR . KRR, ERe Ty is iR
G LRGSR, S5k sy 4 g R 1 Sk
A AR ST B Spot14 /N R FLAR =

Bt H i (triacylglycerol, TAG) 7% & B F#AL, #*
W] Spot14 JEMWAFLIV/ N EFLARAR IR M Sk A BT
s Spotl4 b 5 WAL/ BUEL AR b4 Bl 1D R
(medium chain fatty acids, MCFA) H& A S iGT

Mk G R B i (fatty acid synthase, FASN) F [A



84 Py I )y N = 22 %39 %

eRAB3O

d
) ~MIDI1IP1

T Mg AREA T

Note: Network nodes represent proteins.

25 R4 THRSP BEEAMLE
Fig. 5 Interaction protein network of THRSP in the species of Bovidae

— 2%

percentage of consistency

a)

3 [a s [e |7 [s o [1ou [12 ] [14]1s 1617 [18]19 |2
1 96.4 | 95.8 | 95.5 [ 932|953 [ 873 [ 87.3 [ 86.8 [ 93.5 [ 87.2 | 87.2 [ 87.5 [ 82.3 | 78.6 | 85.6 | 953 | 52.1 | 1 | Bubalus bubalis_XM_006077389.3
2 |3 95.6 | 954 ] 93.6 [ 949 | 87.0 [ 87.0 | 86.5 [ 94.1 [ 87.2 [ 872 [ 88.3 | 82.5 [ 77.7 | 859 [ 953 | 513 | 2 | Bos taurus NM_001040533.1
3 [33]o. 95.3 [ 93.4 | 94.7 | 86.8 | 86.8 | 86.4 | 93.9 | 872 [ 87.2 | 88.1 [ 82.5 | 77.7 [ 854 | 95.0 | 51.3 | 3 | Bos indicus*Bos taurus XM_027531692.1
4 [37]07 92.9 [ 94.7 | 86.6 | 86.6 | 86.2 [ 935 [ 87.0 [ 87.0 [ 87.9 | 823 [ 77.0 | 84.7 [ 94.6 | 51.0 | 4 | Bos mutus_XM_005908067.2
g 5 44 |46 ] 46 97.9 862|862 85.8 [ 93.9 | 88.1 [ 88.1[87.9 [ 823 [ 77.9 [84.7[ 948523 [ 5 | Ovis aries XM_004019431.5
S [ 6 [46|a8[49]53 86.2 [ 862 | 85.8 | 93.7 | 87.4 | 87.4 [ 87.7 | 82.1 [ 77.9 | 84.5 [ 94.6 | 52.6 | 6 | Capra hircus XM_005699494.3
S 7 73677075 43 86.1 [ 85.7 [93.0 | 87.9 [ 87.9 [ 88.1 [ 82.1 | 78.1 [ 859 1932 [ 523 | 7 | Oryx dammah_XM_040255623.1
NS S [(8 [ 49 |53 [ 5555|2224 86.6 | 86.2 | 94.1 | 88.1 | 88.1 | 87.3 | 82.8 | 78.4 | 85.1 ] 95.0 [ 52.8 | 8 | Budorcas taxicolor XM_052662536.1
S 2 [90 [1al | 145147149 [ 155 [ 155 | 156 100.0 85.189.0 [ 89.0 | 89.4 | 853 | 81.7 | 85.1 | 86.0 | 51.8 | 9 | Camelus dromedarius X1_XM_010990079.2
by B [0 a4 | 147 ] 149 155 155 ] 156 149 00 85.1[89.0 [ 89.0 | 89.4 [ 853 | 81.7 [ 85.1 | 86.0 | 51.8 | 10 | Camelus bactrianus_X1_XM_010973453.2
ok o [ [urfisolisaliss]iei[ier]162]155[ 04 | o. 84.7 Camelus ferus X1_XM_006191650.3
%P( g 12 169 |61 |64 |69 |64 |67 |74]62]169]169|175 Cervus hanglu bactrianus_ ENSCHYT00000006752.1
V2 [ (3o lu2as[32] ol B4[32]21]121]126 Equus asinus_X1_XM_014859662.2
O [14 [143 1424214532140 134132121 [ 121 ] 126 Equus caballus X1_XM_005612013.3
2 [05 [139 [ 128 [ 130 [ 133 133 [ 13.6 | 130 | 141 | 116 | 116 | 12.1 Sus scrofa_NM_001244376.1
8. [16 1206203203 [20.6] 206|209 [ 208 199 [ 166 166 | 173 Homo sapiens_ NM_003251.4
17 [ 256270270 280267 ] 267]263 [260]213[21.3]219 Mus musculus NM_009381.3
18 [ 163 [159] 165173174 [17.7] 159 [ 168169 [ 169 | 175 Felis catus_XM_003992699.6
19 [49 [ 49 [ 51 [56 |54 [56][71]52][157]157]162 Moschus moschiferus_ ENSMMST00000007051.1
20 [77.6[79.7]79.7] 80.4 [ 769 [ 76.1 [ 76.9 [ 753 [ 77.8 [ 77.8 | 77.1 Gallus gallus NM_213577.3
t 23 Jals e 78 [9ofw[n

b) —HE%
percentage of consistency

2 ‘ 3 ‘ 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
93.6“)2.9 93.6 (942 (913|917 (769|769 | 763 | 89.2 | 82.0 | 82.0 | 79.5 | 74.7 | 72.0 | 744 | 94.6 | 33.9

Bubalus bubalis_XP_006077451.1

1 1

2 6.3 92.7193.3190.0 | 91.3|78.0|78.0|77.3|89.2|81.3|81.3|80.7|747]733]767]939]|322]| 2 Bos taurus NP_001035623.1

3 6.7 | 0.7 92.9 | 89.3 [ 90.4 | 76.9 | 76.9 | 76.3 | 88.5 | 81.3 | 81.3 | 79.5 | 74.7 | 73.3 | 76.3 | 93.2 | 32.2 3 Bos indicus*Bos taurus_XP_027387493.1
4 74 | 13 88.7 [ 91.0 | 76.3 | 76.3 | 75.6 | 87.8 | 80.0 | 80.0 | 78.2 | 73.3 | 72.0 | 75.6 | 92.6 | 32.2 | 4 Bos mutus_XP_005908129.1

S 6.7 | 7.7 | 8.1 94.7 1 95.5 | 76.9 | 76.9 | 76.3 | 89.2 | 82.0 | 82.0 | 79.5 | 72.6 | 72.7 | 75.0 | 93.2 | 339 | 5 Ovis aries_XP_004019480.1

6 60 | 70 | 74 | 81 | 0.6
7 9.2 | 108 | 115|123 | 55 | 55
8 89 192 [103] 96 | 46 | 40 | 55
9 27.6 | 26.1 | 27.6 | 28.6 | 27.6 | 26.7 | 25.2 | 25.8
10 | 27.6 | 26.1 | 27.6 | 286 | 27.6 | 26.7 [ 25.2 | 25.8 | 0.0
28.6 | 27.0 | 28.6 | 29.5 | 28.6 | 27.6 | 26.1 | 26.7 | 0.6 | 0.6
12 | 117 | 11,7 | 125 | 133 | 11.7 | 109 [ 11.7 [ 10.1 [ 26.5 | 26.5 | 27.5
13 1206|215 |21.5|233|206|21.5|21.5[224| 180|180 | 189|228
14 1206 |21.5]21.5]233]206|21.5]|21.5]|224| 180|180 189|228 | 0.0
15 | 240|224 | 240 | 258 | 240 | 23.1 [ 224 | 258 | 18.1 | 18.1 | 189 | 22.8 | 18.0
16 | 31.0 | 31.0 | 31.0 | 33.0 | 34.1 | 33.0 | 32.0 [ 32.0 [ 29.9 [ 29.9 | 31.0 | 304 | 27.0
17 | 35.1|33.0 330 35.1 340 | 33.0 | 33.0 [ 33.0 [ 28.0 | 28.0 | 29.0 | 31.5 | 26.1 16.9
18 | 314280286 (295|304 295|290 314304304 |314|275]|233]|233]267|34.1]300
19 |56 |64 |71 |78 | 7.1 | 64 |86 |71 |[256]256]265]109|21.9]21.9]23.7]304]325
20 |138.1]146.8|146.8|146.8| 138.1|134.0|142.3|130.1|145.0| 142.3| 146.8|139.4| 142.3 | 142.3| 146.8 | 155.2 146.8‘142.3
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 ‘ 18 ‘ 19

TE: WAL —EE, XL RS,
Note: Above the diagonal is the percentage of consistency, below the diagonal is the percentage of variation.
El6 SFRFIEFRM THRSP BELEDE (a) RRBEEE (b) KIFTI—H 1%

Fig. 6 Consistency of THRSP nucleotides (a) and their encoded amino acid (b) sequences in the species of Bovidae and non-Bovidae

94.7 [ 96.2 | 77.6 [ 77.6 | 76.9 | 89.9 | 81.3 | 81.3 | 80.1 | 73.3 | 73.3 | 75.6 | 939 | 347 | 6 Capra hircus_XP_005699551.2

94.7 | 78.7 | 78.7 | 78.0 | 89.2 | 81.3 | 81.3 | 80.7 | 74.0 | 73.3 | 76.0 | 91.9 | 33.1 7 Oryx dammah_XP_040111557.1

782 | 78.2 | 77.6 | 90.5 | 80.7 [ 80.7 | 78.2 | 74.0 | 73.3 | 744 | 93.2 [ 355 | 8 Budorcas taxicolor XP_052518496.1

100.0) 99.4 | 77.7 | 84.0 | 84.0 | 84.0 | 753 | 76.7 | 750 | 784 | 326 | 9 Camelus dromedarius_X1_XP_010988381.1
99.4 | 77.7 | 84.0 | 84.0 | 84.0 | 753 | 76.7 | 75.0 | 78.4 | 33.1 | 10 Camelus bactrianus_X1_XP_010971755.1
77.0 | 833 | 833 | 833 | 747 | 760 | 744 | 77.7 | 322 | 11 | Camelus ferus X1_XP_006191712.1

80.4 | 80.4 | 80.4 | 75.0 | 743 | 77.0 | 89.9 | 336 | 12 Cervus hanglu bactrianus_ ENSCHYP00000006052
100.0 80.0 | 81.1 | 33.1 | 13 | Equus asinus_X1_XP_014715148.1

811|331 | 14 | Equus caballus X1_XP_005612070.1

79.7 1322 | 15 | Susscrofa_NP_001231305.1

75.0 | 30.8 | 16 | Homo sapiens NP_003242.1

322 | 17 | Mus musculus NP_033407.1

33.1| 18 | Felis catus_XP_003992748.1

345 | 19 | Moschus moschiferus ENSMMSP00000006409
Gallus gallus NP_998742.2

[=1
57
percentage of variation
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a) L7l species 111 111 111 222 223 444 666 777 788 888 999 222 222 333 444 444 555 555 666 677 777 777
123 456 789 012 345 678 567 890 345 123 345 901 234 123 123 456 012 234 567 123 456 012 901 234 567

Bubalus bubalis XM_006077389.3

Bos taurus NM_001040533.1

Bos indicusxBos taurus XM_027531692.1
Bos mutus XM_005908067.2

Ovis aries XM _004019431.5

Capra hircus XM_005699494.3

Oryx dammah_XM_040255623.1

Budorcas taxicolor XM _052662536.1 s e TGl

P22 0222 202 222 222 222 ... ... ... .

ATG GARA GAT AARA GCC ATC GTG CTG CCC ACT CGG TTG GCC AGC AGT CTT CGG CTG AGC CAT GGG CAG GCG GGC ACC

.C ... C.. ... L T ... ... G..
..C ..o Cll Ll [ O T .oo ... G..
.. ..C . C.. ... L & T ... ... G..

..T ..C . . C.. ..C . A, .C. A ... G

«.. ..T ..C . .T C. ..C . .C. A A.. ... G.
.Co LT L.C Lol Ll Ll Cc ..c..CcT .C. T Cc LT, T G..
A LT . WA C ..C . .C. G..

111 111 222 222 222 222 222 222 222 222 333 333 333 333 333 333 333 333 333 333 333 333 333 444 444
778 999 111 222 222 333 555 667 777 888 000 111 111 222 223 333 333 444 444 455 888 889 999 222 666
890 012 456 012 678 234 345 890 123 678 789 012 345 234 890 456 789 012 678 901 234 890 456 123 678

Bubalus bubalis XM _006077389.3

Bos taurus NM_001040533.1 S.C AL . LG AL L.

Bos indicusxBos taurus XM _027531692.1 --C -2. ... .. 2. ...

Bos mutus XM_005908067.2 LC AL . LG AL L.

Ovis aries XM_004019431.5 SCo T .Gl .

Capra hircus_ XM_005699494.3 G TGl Loco.
Oryxdammah XM 040255623.1 C e TC.G .. ... e e .t
Budorcas taxicolor XM 052662536.1 <€t LT LG et . Ge

b PiF species

Bubalus bubalis XP_006077451.1

Bos taurus NP_001035623.1

Bos indicusxBos taurus XP_027387493.1

Bos mutus_XP_005908129.1

Ovis aries XP_004019480.1

Capra hircus XP_005699551.2

Oryx dammah_XP_040111557.1

Budorcas taxicolor XP_052518496.1
Ve RRFER MR RN, R 55 RS

Note: Different letters indicate nucleotide or amino acid substitution,
missing.

@

TCT AGC ATC ATA GTG CAC CAG GTG GCA GAC GGA GAG ATG GCT GAG AGC GTG TTG CAG CTG GCT CTT CAT GCT ATG

. ..G G..

.C. .
.C. .

Q
HHAE 496000

Q060 o

B oo
o oaao

o oaao
o oaao

11111111
1234455567789900001115
12345690514847944650634582466
MEDKAIVLRSRLQATSIVQVDGEMASLOM

?2?2?2?2?2?2...R..H.ANMME.E....... v
......... R..H.ANMME.EE......V
...... A..R..H.ANMME.E.A.....V
......... ROQP.TA.M.EL.....R.H
......... R.P.TA.M.EL.....R.H
???2?2?2?2.P.RWP.VA.L.E....TPRSH.

..N..A.QR.P..A.M.EL...T.RSH.

“CFRFRBK

represents the same as the reference sequence, “?” indicates that information is

7 HRFHES BT THRSP EERZEEL (a) RARIBREE (b) FHINERAS
Fig. 7 Difference sites in THRSP nucleotides (a) and their encoded amino acid (b) sequences
in the species of Bovidae and non-Bovidae
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5539 %

a)

99 Bos taurus NM_001040533.1
o1 Bos indicusxBos taurus XM_027531692.1
Bos mutus XM_005908067.2
591 Bubalus bubalis XM _006077389.3
38— Moschus moschiferus_ ENSMMST00000007051.1
Oryx dammah_XM_040255623.1
785 Budorcas taxicolor XM_052662536.1
a4 ! Ovis aries XM 004019431.5
97 Capra hircus XM _005699494.3
Cervus elaphus XM _043875526.1
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——Sus scrofa NM_001244376.1
45 Camelus ferus X1_XM_006191650.3
67| Camelus ferus X2_XM_014565117.2
Camelus dromedarius X1 XM _010990079.2
Camelus dromedarius X2 XM _010990085.2
Camelus bactrianus X1 XM _010973453.2
Camelus bactrianus_ X2 XM _010973454.2

Felis catus XM_003992699.6

29

98

52

Equus asinus X1 XM_014859662.2
Equus asinus_ X2 M 044751944.1

99| Equus caballus X1_XM_005612013.3
Equus caballus X2 XM _023645649.1

24

Homo sapiens NM_003251.4
|_—M us musculus NM_009381.3

0.2

b)

Gallus gallus NM_213577.3

Bos taurus NP_001035623.1
Bos indicusxBos taurus XP_027387493.1
Bos mutus XP_005908129.1
Bubalus bubalis XP_006077451.1
Moschus moschiferus ENSMMSP00000006409
Ovis aries_ XP_004019480.1
78186 Capra hircus XP_005699551.2
Budorcas taxicolor XP_052518496.1
Oryx dammah_XP_040111557.1
Cervus elaphus_ XP_043731461.1
97" Cervus hanglu bactrianus ENSCHYP00000006052
Felis catus XP_003992748.1
Sus scrofa NP_001231305.1

Equus caballus X1 XP_005612070.1

99| Equus caballus X2 XP_023501417.1

Equus asinus_X2_XP_044607879.1
Equus asinus X1 _XP_014715148.1

66| Camelus ferus X1 _XP_006191712.1

Camelus ferus X2 XP_014420603.1
Camelus dromedarius X1_XP_010988381.1
Camelus dromedarius X2 _XP_010988387.1
Camelus bactrianus_ X1 _XP_010971755.1
Camelus bactrianus X2 _XP_010971756.1

_EHomo sapiens NP_003242.1
90 Mus musculus NP_033407.1

0.2
——

Gallus gallus NP _998742.2

B8 ETHHEEFY (a) MEEERFT (b) WEZAFRAIELRIM THRSP RGN
Fig. 8 Phylogenetic trees of THRSP between the species of Bovidae and non-Bovidae based on the
sequences of nucleotide (a) and amino acid (b)
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