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# LB BRERE,E OB XRKRBL,E OB EREE (L B R e s B RO i A R,
b Lt 445000 ;2. EBEIE%M(%W%%@JZ%UE%W%%EFK 400010)

[# ZE] BHHE 7 hsa-miR-19a-3p 52 MEEARSIIKEE GAE (ACS) RUFHCH:, T RITIL AT REDL S . ik 2014 453 J
£ 2015 4F 9 A48 U T SR B VA M Hh R 5 L AE9E RO ISTE 1 118 61580 R B VR IR M 5, e BRGE O 43 2 43
3 STEMI £ (34 f5i]) .NSTEMI 4H (25 1) \UAP 2H (22 i) #11 SCAD 2H (37 %) , % i Se it 2% 56 52 & PCR A1l 1l 2% hsa-miR-19a-3p [
FHIk, RS B M T RESE L R A W15 B 2T REFI AT BESE & AE 4w % RNA (4l miRNA \IncRNA | circRNA 4§ ) ; % B 62
Ww&uﬂ&MmMﬁ%E%%Eme%ﬁaZummmﬁﬁom mmuﬁﬁNamu@m%mwm&wﬁpm$&UM
ZHA SCAD ZHH] W I+, 22 R BA Gt 2 R L (P <0.05) shsa-miR-19a-3p WYL R A A8y LRP2, ARG BOhRe FE SRR AL
%Am?&h%l%ﬁ%L%Fl?ﬁ%ﬁ%mM%w@kl?i%E%ﬂﬂ%%l%&&ﬁﬂ@*m%iﬂéy VR
PGS i B 2RI G5 T m s SR AR KT B 5 i L R 715 5 3 B% % 5% s hsa-miR-557 [ hsa-miR-507 |
RP11-70C1.1 ,CTD-2147F2.2 .C90rf106 .Clorf198 _hsa-circRNA8985 . FGFR3_hsa-circRNA5885 , CAMK2N1 _hsa-circRNA8340 . TGFBR3 _
hsa-circRNA859 Fil BCL3 _hsa-circRNA4124 %5 7] & S H “ ¥ 457 ; 1L 3¢ LRP2 7K %, STEMI 41 (1 511 =212.9) ng/mL ., NSTEMI 4
(1436 +£400.0)ng/mL F1 UAP £ (587.5 +176. 0) ng/mL % SCAD %0 (367.4 +47.69) ng/mL Bl B &5, 2 R H A it 2 X
(P <0.05) ;1fl % hsa-miR-19a-3p 5 LRP2 Pearsontf ) 2% H 0.488 1(95% CI:0.312 5 ~0.631 4,P =0.000 4), £ hsa-miR-
19a-3p 5 ACS BYIFHC , J8 L 4% hsa-miR-19a-3p BYHLIE R LRP2 M3k ACS (KL, T RE 5 08 BTG a YIAH G o
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Correlation between plasma hsa-miR-19a-3p and acute coronary syndrome and its bioinformatics analysis
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(1. Cardiovascular Department , Central Hospital of Enshi Autonomous Prefecture , Enshi Hubei 445000, China ;2. Cardiovascular Department
Second Affiliated Hospital of Chongging Medical University , Chongqing 400010, China)

Abstract: Objective To investigate the relationship of hsa-miR-19a-3p and acute coronary syndrome( ACS) ,and to explore its possi-
ble mechanism. Methods A total of 118 patients who were admitted into hospital central hospital of Enshi autonomous prefecture were se-
lected as the objects, and they were divided into the STEMI group (n =34),the NSTEMI group (n =25),the UAP group (n =22) and
SCAD group (n =37) according to the classification of coronary heart disease. The expression of hsa-miR-19a-3p was detected by the real-
time fluorescence quantitative PCR. The target genes, bioinformatics function and the non-coding RNAs ( miRNA ,IncRNA , circRNA ,etc) of
hsa-miR-19a-3p’s were analyzed by the bioinformatics techniques. The expression of low density lipoprotein receptor-associated protein 2
(LRP2) was detected by enzyme-linked immunosorbent assay ( ELISA). Results Plasma hsa-miR-19a-3p in STEMI group and NSTEMI
group were significantly higher than the UAP group and SCAD group (P <0.05). LRP2 may be a target gene of hsa-miR-19a-3p. And its
main function of biological information may be connected with the biosynthesis of lipoprotein, fat factor signaling pathways, interleukin signa-
ling pathways, platelet-derived growth factor signaling pathway, oxygen reaction activated by hypoxia inducing factor, angiogenesis, serine/
threonine kinase signaling pathways, mitogen-activated protein kinase signaling pathways, transforming growth factor B signaling pathways
and chemokine signaling pathway and so on. Hsa-miR-557, hsa-miR-507, RP11-70C1. 1, CTD-2147F2. 2, C90rf106, Clorf198 _ hsa-cir-
cRNA8985 ,FGFR3_hsa-circRNA5885, CAMK2N1 _hsa-circRNA8340, TGFBR3 _hsa-circRNA859 and BCL3 _hsa-circRNA4124 may severed
as its "sponge". The plasma LRP2 levels in STEMI group (1 511 £212.9) ng/mL,NSTEMI group (1 436 +400.0) ng/mL,UAP group
(587.5 £176.0) ng/mL were significantly higher than SCAD group (367.4 £47.69) ng/mL,and the differences were statistically signifi-
cant (P <0.05). The Pearson correlation coefficient between plasma hsa-miR-19a-3p and LRP2 was 0.4881 (95% CI:0.312 5 ~0.631 4,
P =0.000 4). Conclusion Hsa-miR-19a-3p may be closely associated with ACS by regulating LRP2 through lipid metabolism process.
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= SR Bl ik & A E (acute coronary syndrome,
ACS) JETE LR B0 ook 8 8 AL FE itk b & A6 0 0 Bl il 2R
28 Ak A 50 A A 56 4 P FE A I AS TR Bk i B
Tl — 2L PR ZE B, I R b 246 20 ST Brdhm
PO WLEESE (STEMI) | 2 PEdE ST Bedh im0 HLEE S
( NSTEMI) FIAKR E AL S (UAP) o ACS L1 [
A A 5 S 46 28 )5 2ot AR L s I s L % R
o5« e PR LA PR S P B L e e O M S s A —
SRR fE R P 2 AN 2 O O R SE PR TR AN
BT IFIREE G A RIS 3 R0 e ) 2 2 e 20 R S
AR AR R BLAE S RNA (non-code RNA,
ncRNA) | B335 4% /)y RNA ( microRNA , miRNA) | K 4%3E
4% RNA (long non-code RNA, IncRNA) FI# 1k RNA
(circular RNA, circRNA) , JL H /& miRNA 5 ACS &%
WYL, B IEER miRNA (% B, Bk B 2 T
EZFHIE R miR-1 miR-133a/b . miR-208a 1 miR-499
%5 miRNA 7] B85 ACS K LA 3¢, IF ] IR
ACS BRI W B A bs S o A BT & B
KAGA miR-19a AT HE5 200 WU SEA ¢, SR 1 IF AR
X miR-19a 5 ACS By F LA K miR-19a (A5 B2
IHEEHEAT AR 0 R, A BF 9 400 %) 1L 3¢ FE 3R hsa-
miR-19a-3p FEHTE ACS 5 22 PRk K HAEY)
15 B2 REHA T 04T

1 #ZREFZE

1.1 s RFH

VEFE 2014 4F 3 ] 2 2015 49 H Tt Bt -
I TT FTE N HO BE BE O I Hh 0 ABE R Lo
S 118 BIE I BETEXNS B, $2 B O 73 28730 ST B
HE UL U SEAL (STEMI 4, n =34) JE ST Bedf i
ALOUEESEAL (NSTEMI 21, n =25 ) ANERE PO 800
H(UAP 4 ,n =22) RIS E P Lo 4 (SCAD 4, n =
37) . Frf & T ABE6 h ML) EDTA HiiEE il mL
Frk L, F X547 PCT AR 200 LAESE (acute myocardi-
al infarction, AMI) R F ARG 1 d ARG 3 d B e
2 mLERKINL, 3T 4 h P3#EFT 0 (3 000 t/min, 4 °C
10 min) , 73 B ML, PRAFET - 80 CukA LA A5 J5 2252 56
. [R)I, WO A A I 5 AR i sk AR AR A A U 4
PrdEo 4 B b B 28 B e IR B ik AR 9T 4R
(2016) ) X DR HEA T2 TR R 21

AFRHE " DZTREIR B FAESE 3 32 FEBRLIR
kb 1 SOEIKE A KT 50% ; @F 1212 PCI
) AMI F8 3 Q.0 i I’ FHE G D AR G A & AMT 12
Wi, 1EMERE TR CERASE LT 3 KR E O E
PET7 BRLOLR ; QBEAEC WIS WA e 0o, SR &

AR EURIEZIRYT FE IR 2 e i IR T R
BB (X )RR R ARLOSUR A EATE RO
I UM AT OO ) s @ICREIR A - B iR > Atk
(BRSO B IREAN 455 ) W IR O s 8 3
HERRBRAE S EER iiAe b SME AP JHE DI REAS
4 MR R HAUE VAR B A
1.2 Z&2RXA5E

miRcute miRNA $& B¢ 43 & i 7 & . miRNAcute
miRNA c¢DNA 25 — #5457 & . miRNAcute miRNA
SYBR Green %¢ Yt %E & 4 1] i 77 & . hsa-miR-19a-3p
( MIMAT0000073,, UGUGCAAAUCUAUGCAAAACUGA ) 1Y
WG AN ZS: U6 5 Wy th ) M B A A BR s w42
A, NS 1 iR € A 51 )5 ELISA 12(7%) & ( DLDE-
VELOP,DL-LRP2-Hu , #:M & [ 0. 625 ~40 ng/mlL) fy -
T A A IR ECA PR )41 s 20045 ROCHE
LightCycler480 Il 7¢ )¢ & & PCR {X ( ROCHE) /Nl g
HE O ML (ZE [E ThermoMicroMax CL17) |, H 37 i i i
UK ELOHL (3 [E ThermoMicroMax CL17) #14 H )i
P (F5 = F%h MK3) 4%,
1.3 # A& hsa-miR-19a-3p #5 qRT-PCR # )|

K] miRNAcute miRNA #2573 250 @A 0002
$EPOF 2l H miRNA, SR )5 4% B BCE A9 miRNAcute
miRNA c¢DNA 25855 B & miRNA 244 5% 5
c¢DNA |, 57 )5 2 1 miRNAcute miRNA SYBR Green 7G58
s IR B SR & b i R S | AT 9O s
W PR SR e SO G U B kAT, 9t &
1294 CARME 2 min; PCR PR AR 94 CAEPE20 s
60 CiB Kk FEfd 34 5345 30 MEH, KA 27 A E
HT TR AT ACH (5254 ) = Cu( S8 2H Hbn Ak
) - Ct(SEERZHNZHER)  ACH (X BRET) = Ce( X BRZH
HARBER) - CLOMBREANZ) o
1.4 LRP2 =2

% Pt B £ 9 W% fft 325 (enzyme linked-immuno-sor-
bent assay, ELISA ) il 1 {I% %5 & i £ 19 32 (R AH SC R 1 2
(low density lipoprotein receptor related protein 2, LRP2)
P, 4R IR S UL AR
1.5 hsa-miR-19a-3p & %13 & 5-#7

%A miRWalk .miRanda ,PITA . RNAhybrid , Targetscan .
starBase . CircNet I circBase Z% {4 %} hsa-miR-19a-3p i}
AT B A BT H IR IR [N A
RIJIHE (gene ontology,GO) | 5t ARKE R FIFE R 41 A4
45 (kyoto encyclopedia of genes and genomes, KEGG) {5
SIEEE R H O R LT (protein analysis through
evolutionary relationships , PANTHER ) {551 J}& FAH HAE
FAY miRNA IncRNA circRNA 2§,
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1.6 %itF o

1 il SPSS 19. 0 A1 GraphPad Prism 5 {4 %} £ 4
TG BRFEE AR I, T BEORE DL 5 = A ife
25 (x =) F7N , 2 2 W] 550086 30 R L IR 3R Oy 224317
HE— 25 (4 T HE SR B SNK 5 5 18507 A6k SR A9 B
WAL AR X ek Fisher B YIS % ; 4156
PERG S ] Pearson AHOCHEA 74347, P <0.05 25 5% H

PEES AR Y=
2 %R

NIRFF AR AR AE
BTN 118 BT G, # B e O 4328
UG A5 AR B AR A I ) R AR s A s T 1T
TR Co 0L A DG 245 0 i 7 T 83 ] ] G R R it
K LM U ZE R TG4 E L (P >0.05) ; ABEH)
FEAR A ARSI G i 3 VR | 8% . =6 H e 55 7 T Eb A
R W27 X (P >0.05) ; STEMI 4] . NSTEMI
ZH A UAP AR E 1 a S IHE B |y %% B g 2 RIS
IR #E A H SCAD 4l I, ZR AR ITH¥E X
(P <0.05) ,NSTEMI #H il UAP 419 ZkI8&E 1 Al /K F
4¢ STEMI 41 F1 SCAD 4%, 27 H A S it %82 X
(P<0.05), W31,
2.2 3 P hsa-miR-19a-3p &k ik
X} 4 ¢ I hsa-miR-19a-3p 670 % B1 , STEMI

2.1

2(0. 252 6 £ 0. 035 1) I NSTEMI 2 (0. 174 0 +
0.022 1) F UAP £(0.065 4 +0.008 1) F1 SCAD 4
(0.0524 +0.009 1), % HA523E X (P <0.05),
1M UAP 201 SCAD £ [fil 3¢ hsa-miR-19a-3p 7K F H %%,
ZRTG T2 L (P >0.05) ; STEMI 4] f1 NSTEMI
ZH M3 hsa-miR-19a-3p 5 UAP 4 [L#%, 22 5% A Giit
228 Y (P <0.05) ;1 STEMI 21 Fi1 NSTEMI 2{ [t %% %
RIS FREX(P>0.05) , WK 1,
2.3 AMI &% LRP2 & A & 5 hsa-miR-19a-3p #8 £
ST

AWFFE AT hsa-miR-19a-3p 7] fE (Y #E HE F) LRP2 7
ACS F1 SCAD £ v i kK -3 17120 A6, % 30
STEMI [ (1 511 £212.9)ng/mL] NSTEMI [ (1 436 =
400.0)ng/mL] F1 UAP 2H[ (587.5 +176.0) ng/mL] [fi 3
LRP2 7K -4 SCAD 41 [ (367.4 +47.69) ng/mL] B i F+
B R HA S X (P <0.05) ;STEMI 41 i1 NSTE-
MI 41 1M 3% LRP2 % UAP 41 % Bt A S it ¢ &
(P <0.05) ;1fii STEMI 41 1 NSTEMI 41 tlgﬁ%%jﬁéj‘ﬁ
TH#ER (P >0.05) , UL b ;38 52 A S 4B & il
3% hsa-miR-19a-3p 5 LRP2 £ IF 43¢, Pearson 56 &
Bk 0.488 1,95% CI1(0.3125,0.6314),P=0.0004,
LA Le,

®1 AABEEAREMENRERR

Wil STEMI 4H (n =34) NSTEMI 4 (n =25) UAP 4 (n=22) SCAD #{(n=37)
HR () 67.88 +2.09 67.36 £2.34 70.18 £2.12 65.16 +1.72
/4 () 19/15 14/11 13/9 19/18
BMI(kg/m?) 24.77 £1.25 24.58 +1.19 24.65 £1.05 24.53 +£1.28
W sk (6]) 25 21 20 24
TR I (1)) 22 16 17 25
WE PRI (i) 15 17 15 17
Ab Bl (f)) 5 4 4 3
SZARBEA 7 (] 16 14 13 21
CCB(WJ) 17 15 14 22
ACEI( ) 15 16 16 14
BT ] DT AR (1) 21 17 15 30
SLAs & (F) 15 13 13 26
ARB( i) 13 12 15 17
100775 LI ( wmol /L) 83.76 £6.83 85.16 +7.99 87.66 +13.54 84.11 £7.07
Jfi % ( mmol/L) 5.69 +0.188 6 6.47 £0.67 6.52 +£0.47 5.53 +£0.29
I8 ] a(mg/L) 262.42 +34.51 " 304.93 +£52.45* 272.42 +42.58* 92.93 +7.31
S JH [ (mmol /L) 5.73£0.35* 4.80+0.16" 4.44£0.15" 3.89 +0.17
ZEEH T (mmol /L) 1.67 +0.14 1.44 £0.47 1.24 £0.18 1.72£0.29
% B NS B (mmol/L) 1.23+£0.06* 1.17 £0.06 * 1.28 +0.07 * 1.59 £0.06
55 3 5 76 11 (mmol/LL) 3.3420.21 " 2.92£0.43* 2.57+0.18 2.11 £0.14
HASEH Al(g/L) 1.35+£0.032 1.28+£0.03* 1.36 £0.05* 1.54 £0.03%
HRHE M B(g/L) 1.03 £0.05 *#4 0.87 £0.02 0.77 £0.02 0.78 £0.02

# ;5 SCAD 20345 ,P <0.05;#: 5 UAP 1b4% ,P <0.05; A : 5 NSTEMI #81k45,P <0.05;

F A PEEAT B A ARB : o 7 R IRK F 4 He ARE AL

BMI: & 4k Ji & 35 44 ; CCB . 45 18 38 L3 7] ; ACEL o & %7K
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. . # P=0.000 4
; 047 4 2000, . 10 000
Qa2 1so0f 8000
&0 . E} 3
 on 1000 00
& & . 254000
2 o = 500] —+H 5
20 l—:c—l I%I 2000{_ ® o° _ .
=i .
T 0.0l , I - 0Ll . : ; 0 x S .
2 STEMI NSTEMI UAP SCAD @ STEMI NSTEMI UAP SCAD ® 00 02 04 06 080

a:f ¥ P hsa-miR-19a-3p 64 & ik ;b: o F LRP2 49 & ik ;c; f2 ¢ P hsa-miR-19a-3p fo LRP2 #948 % %

P <0.05;#:5 UAP 2a1b4x P <0.05

hsa-miR-19a-3p
* ;5 SCAD 411t 3%,

E 1 M3 hsa-miR-19a-3p 1 LRP2 iR iE R ZHHE M

2.4 hsa-miR-19a-3p & 4945 B 5 547

hsa-miR-19a-3p ( MIMAT0000073, UGUGCAAAUC-
UAUGCAAAACUGA) 9 %% j% miRNA (family ) £ 5 hsa-
miR-19a-3p .hsa-miR-19a-5p .hsa-miR-19b-1-5p .hsa-miR-
19b-2-5p Fil hsa-miR-19b-3p, H: miRNA 7% ( cluster) f345%
hsa-mir-17 | hsa-mir-18a . hsa-mir-19a, hsa-mir-20a ., hsa-
mir-19b-1 FI hsa-mir-92a-1, H ' hsa-miR-19a-3p £~
YRR B ORI 2 W B P S — S (K 2)

T R RE DI U A 37, & B miRWalk 0 ) hsa-
miR-19a-3p fUEL[RAG 3 953 Ff',miRanda 75 2 406 i, PI-
TA 45 5 009 Ffi, Targetscan 47 3 398 Ffi, #4174 B 43
(& 3a), & ¥ LRP2 . IGF2R . INHBB ,IREB2 ,ITPKB
KCNA4 KPNA3 KRAS MXD1 MATN3 ,MDM4 MEF2D
MAP3K1 , MAP3K9, NR3C2, TRIM37, MYBLI , MYCN,
MYO5A . NEURODI, NEUROGI, NOTCH2, NPTXI,
NPY2R .PAFAH1B2 SERPINE1 #1 SLC26A4 Z£#( 1] e
FCREBLDR AT B 40 BT RN SR 23 B A& B LRP2 AT RES
FCREEEA 38 2 3 3 B & B hsa-miR-19a-3p 5 LRP2
AZA3'UTR 455 X (% 2)

LX) hsa-miR-19a-3p F7 51 73 4 , A4 23 H7
AIREAH H.AFE FH miRNA, miRWalk 73 #fr 47 122 Ff n] fE
miRNA ,miRanda 7 13 #f, RNAhybrid & 376 F, Tar-
getscan A7 67 i, EATHE RIS 04 (& 3b) , & B ptr-
miR-557 \hsa-miR-557 ,ppy-miR-507 ,mml-miR-507 | hsa-
miR-507 Al ptr-miR-507 1] & & H vl GEA4H H.4F F miR-
NA , M\BATHF5E H 1K FE , hsa-miR-557 Fll hsa-miR-507
AAES hsa-miR-19b-3p A7 AH H.AE I, 7T RE Ny “ g 437
miRNA |

[, FATXS hsa-miR-19a-3p W] GEAH EAEH] In-
cRNA #47 T 43 #r, miRWalk il hsa-miR-19b-3p 5
Al EEAH HAE B9 IncRNA 3£ 1 895 #, miRanda &
11 0477 ,RNAhybrid A 10 552 F, Targetscan £ 1 895
v, 047 4k AL S 0 B (& 3e) , ZBLRP11-70C1. 1,
CTD-2147F2.2 RP11-483113.6 ,RP11-795]1. 1 , LINC00517 ,

RP3-3261.13.2  RP11-734K23.9  RP11-184E9.2 RP11-
81K13.1, CTD-2554C21.2 . RP11-141M3. 6, MIR137HG ,
HAGLR | EC24B-AS1 , CTC479C5.10, RP1-118]J21. 25,
RP11-115H13.1, GMDS-AS1, BFSP2-AS1, RP11-542
Al4.1, RP11-689P11.2 LINCO0908 ., LINCO1140, AL
109763. 1, LINC00896 , C90rf106 F1 AC007796. 1 £ n]
A5 hsa-miR-19a-3p A EAFH].

@33 %) hsa-miR-19a-3p 7] GEAH H.AE FH circRNA 3f
5534, KB T 709 FirT REAH HAE Y cireRNA , 245
5 CMPK1 _hsa-circRNA286 . Clorf198 _hsa-circRNA8985 .
FGFR3_hsa-circRNA5885 . NUP35 _hsa-circRNA4717 , QKI
_hsa-circRNA6957 . TESK2 _ hsa-circRNA8485 . RAP1A _
hsa-circRNA451 \LAMBI _hsa-circRNA15274 ,CCNBI1IP1 _
hsa-circRNA10364 ., CAMK2NI1 _ hsa-circRNA8340 ., TGF-
BR3 _ hsa-circRNA8598 . NPEPPS _ hsa-circRNA3411 |
CCDC126 _hsa-circRNA7010 , AP3M2 _ hsa-circRNA7434 |
EIF1AX _ hsa-circRNA16071, SLC16A10
cRNA6864 | EIF3E _ hsa-circRNA15578 . NIPA1 _ hsa-cir-
cRNA10619  GINS1 _hsa-circRNA4960 #1 BCL3 _hsa-cir-
cRNA4124 %%

%f hsa-miR-19a-3p [ GO . KEGG FI PANTHER {3
ST 73 AT, KB hsa-miR-19a-3p Y GO A4
HREN BE E2 2 5 IRE A A W& i 7 (lipid biosyn-
thetic process) | J# 5 R AEA AR 132 (4615 530 % 21k
AR B A2 A5 5300 B RN A IS R 8 45 5 L AT RE 4%
KEGG {5 ‘5l B A7 - 22/ 93 BRI 5 i s 22 R
AL U 5 A E K T B 5 Tl e
i 75 i ps AL P 715 50l B 5 T RES:
5 PANTHER {5518 [ 32 S0 475 Ji & 2%/ 1Bk & R
TR AR A PR 108 % 22 2 i3 1 T BB S T | T A
A T g R AR P 5 T i i SR S
TG S AR R LS A A (6 3) o
2.5 LRP2 2413 &5 547

LRP2 %% FE R EE F A2 (R SCEE 1 2, H GO A=)

hsa-cir-
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Human
Chimp
Rhesus
Squirrel CCA-CACACCAGUGAUGU-AGGGAAUAAUUAGAAA-——CACA U---UUUU-GCACGUAUAUUUUUU--————ACA---AACAAAUG---A-AA--AA--AAAUG UUCAUGUUC-AGUCCUUUACA
Nouse CCU-UGC--CAACUCUCU-AGGGAACAUUUAGACA--—-CUCA-—--—————C---UUUU-GCACAUAUAUUUUUU--————ACA---GACAAAUG---A-AA--AA--GAA-GUUAACAUUC-AAUACUUUAUA
Rat CCU-CGC--CAGCUCUCU-AGGGAACAUUUAGACA----CUCA~=======~C~==UUUU-GCACAUAUAUUUUUU-~----ACA---GACAAAUG--~A-AA--AA--GAA-GUUAACAUUC-AAUACUUUAUA
Rabbit CCA-CGC--CAGCUGUUU-AGGGAAUCAUUAGAAA----CACA-==-===—=U---UUUU-GCACAUGUAUUUUUU------ACA---AACAGAAA---A-AA--UA--A--—GUCCACAUUC-AGUACUUUAUA
Pig CUG-UGC--CAGCUAUGU-AGGGAAUAAUUAGAAA----CACA--——————- U---UUUUUGCACAUAUAUUUUUU------, ACA---AACAGAUG---A-GA--AA--A-——AUUUAUGUUC-CAUACUUUAUA
Covw CUG-UGC--UGGCUAUUU-AGGGAAUAAUUAGAAA----CACA-=~-====~C~--UUUU-GCACAUUUUUUUUUUUUU---ACA---AACAGAUG--~-A-AA--GA--A-——AUUAACAUUC-AGUACUUUAUU
Cat CUA-UGC--CAUCUGUUU-AGGGA-UCACUAGAAA----CACA----===-~C---UUUU-GCACAUAUAUUUUUU------ACA---AACAGAUG---A-AG--AAAAA---GUUAACAUUC-AGUACUUUAUU
Dog CUG-UGC--CAGCUAUUU-AGGGAAUAAUUAGAAA--—-CACA-—-——————C-—-UUUU-GCACAUAUAUUUUUU--————ACA---AACAGAUG---A-AG--AAAAA-—GUUAACAUUC-AGUACUUUAUU
Brown bat CUG-UGCUACAGUUAUUU-AGGGAAUAAUUAGAAA----CACA-==-====-C--=-UUUU-GCACAUAUAUUUUUU------ACA---AACAGAUA---A-AA--AAA-U---GUUAACAUUC-AGUACUUUAUG
Elephant CUA-UGC--CGACUAGUU-AGGGAGUAAUUAGAAA----CACA----—-——~ C---UUUU-GCACAUAUAUUUUUU------ ACA---AACAGAUG--~-AAAA--AA--A---GUUAACAUUC-AGUACUUUAUU
Opossun CUAGUGC--CACUGAUUU-AGGGAAUAAUUAGAAA--—-UAUA----——-——C---UUUU-GCACAUAUAUUUUU---———-ACA---AACAGAUG---G-AA--AA--AG-—CAUAACAUUC-AGUACUUUAUA
Nacaw CUA-GGU--AACUGAUUU-AGGGAA-AAUUAGACA----CAUC----==-——C--=-AUUU-GCACAUAUAUUUUUU------AUA---AACAGAAG---A-UU--AA--G-——GUUCACAUUCAAAUGCUUUAUA
Chicken GUA-GGU--AACUGAUUU-AGGGAA-AAUGAGACA--—-CAUC-—--—————C-—-AUUU-GCACAUAUAUUUUUU--———-AUA---AACAGAAG---A-GU--AA--G-——GUUCACAUUCAAAUGCUUUAUG
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