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W =E. 5o CASBEK KRR R BFEF VB, carbonic anhydrase 5b, mitochondria; CA5SB/CAVB/Car5h)
YT I RAE A 25 23K AT CASB XA R E K EF A A2 . RBFSERAE 6 3k 240 A 5N (4.
BES 3 SO B0 HF BB IR VI R L SR OPSE L SRR WS A K AR 27 AR R F R A (AR
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180 d) CAEANFL AR 3 IO Ay B85 UL, 3R R ZH 28 H RNA AT H S 4T, 43 CASB B [ Y 2 LR 3380 L Ky
BN 27 A KR F BB P R 56 T NCBI &G 22 h CASB & )55, #EAT Y Ah A A R s P2 BT M @ R 4
PEALH L 2B 36 1 BAE M 2% 538 1 Targetscan,PicTar il miRanda 284K W 5 CASB 25 & 19 7F miRNAs, I 765
RNA i 850808 e i 73 4 CASB B:PDVETE ) RNA A sl 45 &M, CASB B TEMR /N B AR Sl 2
4 FUR TP B AR S AR TN L 5% CASB MR SE 5 AR A —2 . CASB 1 520 hn i 25 5t iz 6 25 11
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Sequence Characteristics and Expression Analysis of CASB Gene in Pigs
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Abstract: This study aimed to analyze the effects of CA5B (carbonic anhydrase 5b, mitochondria;
CA5B/CAVB/Car5b) on the organ/tissue development and metabolism in pigs through investiga-
ting its sequence characteristics and spatial expression patterns. The heart, liver, spleen, lung,
kidney, subcutaneous fat, longissimus dorsi, testis and ovary tissues of 3 boars and 3 sows of
240-day-old Guizhou pigs were collected, and the skeletal muscle tissues at 27 growth and develop-
ment time points (33, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 105 days before
birth and 0, 9, 20, 30, 40, 60, 80, 100, 120, 140, 160, 180 days after birth) of 3 Tongcheng
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pigs and 3 Landrace pigs were also collected. We performed transcription sequencing using RNA
extracted from the above tissues, and analyzed the expression profile of CA5B gene in 9 tissues
and it’s temporal expression in skeletal muscle at 27 development time points. Then the conser-
vative analysis among species, construction of phylogenetic tree and protein interaction network
analysis of CA5B gene were conducted based on its protein sequence extracted from NCBI data-
base. Finally, three softwares (Targetscan, PicTar, miRanda) were used to predict the potential
miRNAs binded to CA5B gene. The RNA editing sites located in CA5B gene were also detected
using the RNA editing database. The results showed that CA5B gene was highly conservative ex-
pressed in pig, human, mouse, monkey, cattle, horse, goat, sheep, dog and cat, moreover, the
pig and human had higher homology than mouse based on the protein sequence of CA5B. Interac-
tion network showed that CA5B protein mainly interacted with mitochondrial transmembrane
transport protein, myosin-like coiled-coil protein, cytochrome family and other proteins. The
CA5B was highly expressed in fat, testis and ovary, and the expression level in embryonic period
was higher than that in postnatal period in skeletal muscle. In addition, target prediction results
suggested that CA5B might be regulated by ssc-miR-22-5p (P<C0.05), and there were 3 RNA
editing sites in CA5B. The results suggested that CA5B potentially play an important role in
skeletal muscle growth, development,energy storage and utilization in pig.

Key words: pig; CA5B;spatiotemporal expression;sequence characteristics;miRNA ; RNA editing
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Zead R 15 8] CASB 3 R 78 45 S FEAS
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FE B BF A, R EBL 9 2 07 1 b6 3
Clustal Omega Chttps://www. ebi. ac. uk/Tools/
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$For#r, A STRING 45 2 Chttps://string-db.
org) 43 #r CASB 5 H & & A 0y A & AE H . A H
DREPM™ % #2 ¢ (http://www. rnanet. org/edi-
ting/) 43 CASB V& AE 1) RNA Az i, A Tar-
getscan,PicTar 1 miRanda T. B CA5B X #
3'UTR X5 miRNA 45407 8, F R 15 1 cor.
testO) PRECITIE CASB LA Al miRNA ik & Z i)
FROHH G R B

2 # R
2.1 CASBHIF SRS

T /NEURIN CASB 5E X D) fig © A7 #e 8 i 5T
R TR CASB BN IIGe, 1 4e b T4 RS
N CASB B R PR 57 . A NCBI dls B T #0%
(XP_020935797. 1), A (EAW98898. 1) . /Nl (NP _
851832. 2) Mk A S I A4 M RN g CASB

EE P8, A EBL B 2 )7 81t X #F Clustal
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2.2 CASBHIRZGAEH

FWEGE CASB B P AE A [W) 4 b o ) 546 OC %
FIH MEGS #4 LLR#E /N BGR l =
W SRR CASB B FIIMERE L BN .
GESR LI SR CASB By — .4 W51
¥ CASB Ry — 3 X WIS | T — Koy 3. 5 A
e CASB HA MR BRI, X 8 Mfh 5 53Rl —
K Jm 5/ CASB Ry —3 (B 2), %W, 5
N L3 3 5 N CASB FE kb W 3E .
2.3 CASBHEREEMEKSH

FJH STRING %4 )% (https://string-db. org)
i CASB S HEEAMMEEN. 458 kM. 5
CASB HEEm & A3 TMEM35, CYP24A1
XPNPEP2 %53 I 4 % 1) 25 11 Bt (181 3) . il 4 78
NCBI %48 J%E (https://www. ncbi. nlm. nih. gov) il
Uniprot % #% & (https://www. uniprot. org/uni-
prot/ )RR K I, 5 CASB & 1 B E (1 i £ 5L A
TERE TP AR TE AR R AR 2 TR

CASB BEEE A ThEe. B & 4 (transmem-
brane protein 35A, TMEMS35) 7F 41 Jifd i) 15 &1k ) il
A TR I A8 T 1 SO RT R Y R T A R i A K5
£ B FEHF 3 (male-specific lethal 3, MSL3) H A 4H
R OB G S PR R A 45 TR,
A G (0, J57 5 B0 ARG S T b R AR AE 5 T B A R
% % Bt (solute carrier family 25 member 30,
SLC25A30) A 7E/IN AT WL 5 UL o o S 1 32
IR B LR 12 85 L 58 BUZORL R P9 A W) 5T 8 i 5
B oA R Gla 1(proline rich Gla 1, PRRG1) 7]
o it 5 B 1 TMEMI71, A 540 85 145 4 5 40 i ¢
% P450 (cytochrome P450, family 24, subfamily
a, polypeptide 1, CYP24A1) K& X 4 5 i) & 11 i AE
FHT 2R H i Ak — B R A i A 7R 4 2R R
D 3 fift F1 45 £ 35 b il & B /E s TXLNG (taxilin
gamma, taxiliny) 4k K AT g5 % 28 LK 25 11 46 il 430
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cov pid : .
1 Sus_scrofa 100.0% 100.0% WES.D =0
2 Homo_sapiens 100.0% 90.5% WESTD | | .E -TroS
3 Mus_musculus 100.0% 86.4% D ROS
4 Felis_catus 100.0% 92.7% ERQS
5 Bos_taurus 100.0% 91.5% H H ERQS
6 Canis_lupus_familiaris 100.0% 90.9% LI EROS
7 Capra_hircus 100.0% 91.5% YKHRNR H APAG 2 1
8 Equus_caballus 100.0% 91.2% YETRNRY ‘H ERQS
9 Macaca_mulatia 100.0%  89.9% YKTRNRT H E-IR0S
10 Ovis_aries 100.0% 91.2% . “EROS
consensus/100% ROS
consensus/90% ROS
consensus/80% RQS
consensus/70%
cov pid . 5 s 3
1 Sus_scrofa 100.0% 100.0% H'WhN EFEDSTDKS, | E EHNYR "KQFHFHW -5 (D" W H
2 Homo_sapiens 100.0% 90.5% HWNN EFEDSTDKS, . [ EHNYR "KQFHFHW - D W H
3 Mus_musculus 100.0% 86.4% HEIWHN EFEDSTDKS, [JE EHNYR "KQFHFHW - 5 (D" W H
4 Felis_catus 100.0% 92.7% HWNN EFEDSTDKS | 'E EHNYR "KQFHFHW .5 (D W H
5 Bos_taurus 100.0% 91.5% H WNN EFEDSEDKS E EHNYR '"KQFHFHW LA H
6 Canis_lupus_familiaris 100.0%  90.9% H' WHN EFEDSTDKS,) & EENYR 'KQFHFHW -} (D W H
7 Capra_hircus 100.0% 91.5% H WNN EFEDSODKS | E EHNYR "KQFHFHW -5 (D" W H
8 Equus_caballus 100.0% 91.2% PﬁWHN EFEDSTDKS. | (E ED‘IYR KQFHFHW DWW H
9 Macaca_mulatta 100.0% 89.9% H WNN EFEDSTDKS ' J EHNYR 'KQFHFHW D H
10 Ovis_aries 100.0% 91.2% H WNN EFEDSODKS | E EHNYR "KQFHFHW .5 (D" W H
consensus/100% IWHN EFEDSEDKS NYR "KQFHFHW - ' D W H
consensus/90% IWHN EFEDSEDKS 1 NYR "KQFHFHW ' D W H
consensus/80% H' WNN EFEDSEDKS EHNYR 'KQFHFHW D H
consensus/70% HWNN EFEDSTDKS | {E EHNYR "KQFHFHW .5 (D W H
cov pid o 0 .
1 Sus_scrofa 100.0% 100.0% KFENFED F 'K KHKDT C
2 Homo_sapiens 100.0%  90.5% EFENFED F 'K KHKD] C
3 Mus_musculus 100.0%  86.4% KFESFED F'K KHKDT !
4 Felis_catus 100.0% 92.7% KFENFED F 'K KHKDT <
5 Bos_taurus 100.0% 91.5% KFEQFED F K KHKDT [ .:
6 Canis_lupus_familiaris 100.0%  90.9% KFENFED F 'K KHKDT C
7 Capra_hircus 100.0% 91.5% KFEQFED F K KHKDT [ !
8 Equus_caballus 100.0%  91.2% KFENFED F 'K KHKDT <
9 Macaca_mulatta 100.0%  89.9% KFENFED F 'K KHKDT !
10 Ovis_aries 100.0% 91.2% Hl F 'K KHKDT & <
consensus/100% F K KHKDE <
consensus/90% F 'K KHKDT| !
consensus/80% F 'K KHKDT !
consensus/70% F 'K KHKDT C
cov pid 241 -
1 Sus_scrofa 100.0% 100.0% EQFRT Q RSSFHHDY
2 Homo_sapiens 100.0%  90.5% EQFRT Q RSSFLHDY
3 Mus_musculus 100.0%  86.4% EQFRT Q RSSF{JHDY
4 Felis_catus 100.0%  92.7% EQFRT Q RSSFIHDY
5 Bos_taurus 100.0% 91.5% EQFRT Q RSSFMHDY
6 Canis_lupus_familiaris 100.0%  90.9% EQFRT Q
7 Capra_hircus 100.0% 91.5% EQFRT Q
8 Lquus_caballus 100.0% 91.2% EQFRT Q
9 Macaca_mulatta 100.0% 89.9% EQFRT Q
10 Ovis_aries 100.0% 91.2% EQFRT Q
consensus/100% EQFRT Q RSSFOHDY
consensus/90% EQFRT Q RSSFIHDV
consensus/80% EQFRT Q RSSFRHDY
consensus/70% EQFRT Q RSSFRHDY

E1 FAEYHH CASBEERNSERFE

Fig. 1 Alignment of CASB amino acid sequence among different species
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Fig.2 Phylogenetic tree for CASB sequence
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CYP24A1

e SLC25A30

3 CASBHEBEEMZ
Fig.3 Interaction network for CASB protein
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S5 KB, CASBTE AR H (1 15 7 52 L. 09 L b i %
K TEE L O URVE i R E 4
2.5 CASBEBHRINEKEZETHPHEFRIX

R T T CASB FE i LA K& B o B v i AE
FH AW R A C A 0 e 3 07 58 ik e i 7
1255 R 7 S8 O M B 27 AR R B R A
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TR MK ARG & TR
BF 30T 76 R i 300 2 T e s 2R S A OF HL7E IR
kB JE 80 d(ES0) F Hi A4 0 d(D0) 1k /K - 48
T IR TE R R I 80 d(ES80) I 3 3k /K F % i
T K 5% 7E R G 1 85 d(E85) i 42 35 K F i &5 (&
5) . AL B, 76 3 WM A A R s LR K &
B, CASB L H MR R A EEAEM. I A
EMGERN LT EMER AT AHEEZIGE.
2.6 CASB fJ RNA %48

JHRFT CASB 5 RNA 448 {7 45, 78 DREP-" 44
& % (http://www. rnanet. org/editing/) #1 43 ¥
CASB VETE M) RNA % 48 07 45, 45 B AE CASB JE[H 1
P F X3RN 3"UTR X843 3480 T 1 40 2 4~ A-
to-G A RNA i s . 3X 3 M s FEE
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B4 CASBEREBHARKILE
Fig. 4 Tissue expression patterns of CASB gene in pigs
2.7 CASB 5 miRNA ZEE5HEMBER I
R FN AT REIH AT CASB (1) miRNA A8 58 1
Targetscan.,PicTar 1 miRanda T. B il CASB %t
P 3" UTR X35 miRNA (25 & 0 81, 45 1 &
M, ssc-miR-22-5p Al LA 5 CASB &K 3' UTR # [

gha (K 6), Eatit B CASB 2 H A miRNA #ik
A A SC R BOM P AE, K CASB 5 ssc-miR-
22-5p fERE B IUAE K R B L B i 3R 8 2 i
M (R=—0.31, P=0.022,Kl 7)., %W CA5SB
FRIKNWEAEZ ssc-miR-22-5p ¥R,
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Fig. 5 The dynamic expression of CASB gene across 27 growth and development time points in Tongcheng and Landrace pigs

&1 CASBH)RNAHREMRER
Table 1 The RNA editing sites for CASB

ARG 7 & ER & i & "R HE KK
Chromosome Position Type Strand Location Repeat name Repeat family
X 12 239 737 A->G + intron Pre0_SS SINE/tRNA
X 12 330 122 A->G + 3'UTR Pre0_SS SINE/tRNA
X 12 330 127 A->G + 3'UTR Pre0_SS SINE/tRNA
ssc-miR-22-5p: 3' atttcgaacggtgaCTTCTTGa 5'

3 % 8

NERRIN
CA5B: 5'taaaggaagaatggGAAGAACa 3'

6 CASB 5 miR-22-5p $8[A 44 F 5
Fig. 6 Targeting sequence of CASB combined with miR-22-5p
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Fig.7 Expression correlation of CASB with miR-22-5p
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ZIM ARG EEWERY, CASB fl CASA #B &M A
/IS B AL 5 56 IR 3 A i o L OF & &gk Ak il T R[]
MR HVE . AR SR /N R CASB 1 2R I 25 14
BT A 5 R S (1 CASB 25 44 355 91 647 e
R I CASB 2546 378 4 RN 22 8] 1 O < 4 (90. 5 %
— M) B T /N B CASB 5 M (86. 4% — %L
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328  OHo®

E % W 52 %

Wi CASB 3 K e 4 i 18] (14 08 <5 1k 5 /& .

KRR S HT 285 5 % B, CASB 78 14 HAE M 4 i1y
B DR G A L3R 2 1 A i SR A 1 S AR S R
SR RN S A SIS R TR N ST S IV E Y
F o 36 SCHRIRTE . B 1 R W s i o A
Kif s BT 2k ik SLC K% 5 CASB & 1 K 5 M
K HEM CASB 7654 vh ml BB 2 5 1 s 2 kAR Y
Wy Gt 32 5 R AR SRR DY 8 o AR b kP AR
o M4l CASB = 3Rk TR 05 D5 . 2 4L AP 51 20
41, X BRI ATP 4 % AR ) & 241 838
CASB SR 7E /N RUSCAE B2 T i I R A= B 4% B 1D 2% ik
- 2 5 R IR DA R R R AR B S
PREA N . ik R CASB 4P Al fEth 2 5
JHEAERBE T AR, ERB AL 27 M ERERE
i R] g, CASB 3 PR IR i 09 26 3K K °F & i AR e
WHT. IR A CASB S84 K & 7 AR
i MAI A BV LR . SULR B, 8 % B CASB
Al fEAZ sse-miR-22-5p W ¥ . miRNA X HLIk & F
AR FLA 5 A R T AR R R
SEHEPEAT T 2 5 0 T B UL A0 g
I3ARET R AR, — 2 miRNA 8 15 18 2 Y
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