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Cloning, sequence analysis and tissue expression of
ADDL1 gene of Guangling donkey

LI Wufeng', SUN Yutong', ZHAO Jingwei', LI Shujun’

(1.School of Life Sciences, Shanxi Agricultural University, Taigu, Shanxi 030801, China; 2.Fanshi County Animal
Epidemic Prevention and Control Center, Fansi, Shanxi 034300, China)

Abstract: The CDS region of ADDI gene of Guangling donkey was cloned by RT-PCR method, and followed with
sequence analysis. qRT-PCR was used to identify the relative expression level of ADDI gene in heart, liver, spleen, lung,
kidney and longissimus dorsi muscle. The results showed that the complete CDS sequence of Guangling donkey ADD1
gene was 2 223 bp in length and could encode 740 amino acids. The sequence was submitted to NCBI with the login
number MN_166472, and its nucleotide sequence had the highest homology with the horse nucleotide sequence, up to
99.6%. Bioinformatics prediction ADD1 protein had stable hydrophilic protein structure, theory of isoelectric point was
5.58, the secondary structure was mainly o-helix and random coils, and there was a Aldolase  superfamily domain in
the protein sequence. The protein had no signal peptide and transmembrane region, and was mainly located in the cell
nucleus. There were 88 phosphorylation sites, 69 O-glycosylation sites and 3 N-glycosylation sites in the sequence. The
results of real-time fluorescence quantitative detection showed that ADD1 gene was expressed in all studied 6 tissues, but
there were differences in expression. The expression of ADDI gene was the most abundant in longissimus dorsi muscle
and the lowest in liver.
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Table 1 Primer information for amplifying the ADD1 gene
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ADDI-1 TGAGGAACCTGCAAAGAT 50.5 584 RT-PCR
AGTCCAAACGGCACAAT
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B-actin CGACATCCGTAAGGACCTGT 60.0 103 qRT-PCR

CAGGGCTGTGATCTCCTTCT




46 6 ADD1 735
1.2.2 % RNA $2FF= cDNA 4%,
. NetPhos 3.1 Server NetNGlyc 1.0  NetOGlyce 1.0
Trizol
RNA Server ADDI1
RNA MS5 Super
qPCR RT kit with gDNA remove 1.2.5 A EUEZ PCR I 3%
cDNA cDNA 122 cDNA
-20C PCR
1.2.3 PCR ¥ 3% 5 &£ 405 ADDI 6
cDNA ADDI 3
—ANC
CDS  PCR (20 uL)  cDNA A SPSS 24.0
2 uL  2xTaq PCR Master Mix 10 uL Excel
0.8 uL  ddH,0 6.4 puL 94 C
S5min 94 °C 30s 30 s(
2 GZRESH
) 72°C  1min 35 72 °C a
5 min 4 C PCR 2.1 "R ADD1 EEHFF
4 ADDI CDS 1
pGM-T 4 584 779
DH5a 922 692bp 4 1%
1 4 PCR
PCR
2223 bp
1.2.4 B3 o#H mRNA NCBI(GenBank
NCBI DNAMMAN 6.0 MN_166472) 740 2
Clustalx
DNASTAR MegAlign
ADDI
MEGA7.0  ADDI 2000bp>
1000 bp—»|
ExPASy ProtParam ProtScal ADDI1 750 bp—»
500 bp—
/ 200 bp—>,
100 bp—
NPS@SOPMA
SWISS-MODEL NCBI CDD(Conserved
) M DNA Marker 1~4 ADDI-1 ADDI-2
domain database) ADDI
ADDI-3  ADDI-4 PCR
1 T~ RI ADD1 EEH PCR ¥ 1#8774)
SignalP 5.0 TMHMM 2.0 PSORT II Prediction Fig.1 PCR amplification products of ADD1 gene of Guangling donkey
ADDI ADDI1



736

( ) http://xb.hunau.edu.cn 2020 12

91
31
181
61
271
91
361
121
451
151
541
181
631
211
721
241
811
271
901
301
991
331
1081
361
1171
391
1261
421
1351
451
1441
481
1531
511
1621
541
1711
571
1801
601
1891
631
1981
661
2071
691
2161
721

ATGAATGGTGATACTCGGGCCGCAGTGGTGACCTCACCACCCCCAACCACAGCCCCTCACAAAGAGAGGTACTTCGACAGAGTAGATGAG
M N G DT R A A V V T S P PPTTATZPUHTIKTET RTYTFDTI R V DE
AACAATCCAGAATACTTGCGAGAGAGGAACATGGCACCAGACCTTCGCCAGGACTTCAATATGATGGAGCAAAAAAAGAGGGTGTCCATG
N NP EY L R ERNM AZPUDLR QD F NMMTETUGQI K KR V S$M
ATTCTGCAAAGTCCTGCTTTCTGTGAAGAATTGGAATCAATGATACAGGAACAATTTAAGAAGGGGAAGAATCCCACAGGCCTCTTGGCG
1 L Q S P A F CEELESMMTIOQET QT FEKK G KNZPTG L L A
TTACAGCAGATAGCAGATTTTATGACCACGAATGTACCAAATGTCTACCCAGCAGCTCCACAAGGCGGAATGGCTGCCTTAAACATGAGT
L Q QI A DFMTTNUV VPNV Y P A AUPIOQGG MA AL N MS
CTTGGTATGGTGACTCCTGTGAATGACCTTAGAGGATCTGATTCGATTGCCTATGACAAAGGGGAGAAATTATTGCGGTGTAAATTGGCA
L GM V T P V N DI LT RTGSD S I A Y DK GETZ KTLTLT RTCTZ KTLA
GCATTTTACAGACTAGCAGATCTCTTTGGGTGGTCTCAGCTTATCTACAATCATATCACAACCAGAGTGAGCTCTGAGCAGGAACACTTC
A F YR L A DL F G W SQ L I YNUHTITTT RV S S E Q E H F
CTCATTGTGCCGTTTGGACTTCTCTACAGTGAAGTGACTGCATCCAGTTTGGTTAAAATCAATCTACAAGGAGATGTAGTAGATCGTGGG
L1 VP FG LL Y S EVTASSTLUV K ITINILI QG GT DV V DR G
AGTACTAATCTAGGAGTAAATCAAGCTGGCTTCACGCTCCATTCTGCAATTTATGCTGCACGCCCTGATGTGAAGTGTGTTGTGCATATT
S T NL GV NQ A G F T L HS A IY A AR P DV K C V V HI
CACACACCAGCAGGGGCTGCGGTCTCAGCGATGAAATGTGGCCTCTTGCCAATTTCCCCGGAGGCACTTTCCCTTGGAGAAGTGGCTTAT
H TP A G A A V S A M K CG L L P11 S P E ALSTLGTE VAY
CATGATTATCATGGGATTCTTGTTGATGAGGAGGAGAAAGTTTTAATTCAGAAAAATCTGGGGCCTAAAAGCAAGGTTCTTATTCTGCGG
H DYH G I LV DEZETE K V L IQ KNLGU PIZ K S K V LI LR
AATCATGGGCTCGTGTCCGTTGGAGAGAGTGTTGAGGAGGCCTTCTATTACATCCATAATCTTGTGGTTGCCTGTGAGATCCAGGTTCGA
N HG L V S V G E S V E E A FY Y I HN L V VA CE I Q V R
ACTCTGGCCAGTGCAGGAGGGCCAGACAACTTAGTCCTCCTGGATCCTGGGAAGTATAAAGCCAAATCCCGTCCCCCGGGGTCCCCAGCA
T L A S A G G P DNILUVLLDTZPGT K YK AI K S RUZPZPG S P A
GGGGAGGGCACCACCGGATCGCCTCCCAAGTGGCAGATTGGTGAGCAGGAGTTTGAAGCTCTCATGCGGATGCTTGATAATCTGGGTTAC
G E G T TG S PP KW Q1 G EQETFEA AL MU BRMMTULIDNILG Y
AGAACTGGCTACCCTTATCGATACCCTGCTCTGAGAGAGAAGTCTAAAAAATACAGCGATGTGGAGGTTCCTGCTAGTGTCACAGGTTAC
R T G Y PY R Y P A L REIK S K KY S DV EV P A SV T G Y
TCCTTTGCTAGTGACGGTGATTCGGGCACTTGCTCCCCTCTCAGACACAGTTTTCAGAAGCAGCAGCGAGAGAAGACAAGATGGCTGAAC
S F AS D G D S G TC S PLRH ST FQKQ QR EXKTI R WL N
TCTGGCCGGGGTGACGATGCTTCTGAGGAAGGGCAGAATGGAAGCAGTCCCAAGTCGAAGACTAAGTGGACTAAAGAGGATGGACATAGA
SG R G D D AS EE G Q N G S S P K S K T K W TKE D G HR
ACTTCCACCTCTGCTGTCCCTAACCTGTTTGTTCCATTGAACACTAACCCAAAAGAAGTCCAGGAGATGAGGAACAAGATCCGAGAGCAG
T S TS AV P N L F VP LNTNZ PZIKEUV QEMT BRNIKTITRE Q
AACTTACAGGACATTAAGACAGCTGGCCCCCAGTCCCAAGTTTTGTCTGGTGTAGTGATGGACAGGAGCCTCGTCCAGGGCGAGCAGGTG
N L Q bl K TA G P Q S Q VLS GV VMDT R SLV Q GEQV
ACAGCCTCCAAGGCCATCATTGAGAAGGAGTACCAGCCCCACGTGATCGTGAGCACCACAGGTCCCAACCCTTTCAACACGCTCACTGAC
T A S K A 11 E K E Y QP H V1V S TTGZ?PNU PTFNTTILTD
CGGGAGCTGGAGGAATACCGCAGGGAGGTGGAGCGAAAGCAGAAGGGCCCTGAAGAGAATCTGGATGAGACTAGAGAAGAGAAAGAAAAG
R E L E EY R R E V E RK Q K G P E E NL DETRE E K E K
AGTCCTCCAGAGCACCCTTCCGGCCCCCACACTCCCCCCAGCACACCCGTCAAGCTTGAGGAAGACCTGCCACAGGAGCCCACTCCCGGA
S PP EH P S G P HTU®PUPSTZPV K LTETETDTLTZ PIQTETPTTP G
GATGACAGTGATGCCGCCACCTTCAAGCCGACTCTCCCCGACCTGTCCCCTGATGAGCCTTCAGAAGCGCTTGGCTTCCCAGCATTGGAG
D DS DA A TTF K P TVL P DTLSPDET PSTEIA ATLTGTFEF P A LE
GAGGAGGAGGAGGGGCTTTGTGAGGCCCATGGGCCTCCAAGCCCTACCAGGTCCCCCACAGTGGCCAGCCCCGAGCCAGCCCCAGTCCAG
E E EE G LCEAHGP P S PTI RS PTVASTZ P EP AP VQ
GTGGCTGAAGAGGCTGCCTCCCCAGCTGCCGAAGAGGGGGCTGCTGTGGACCCTGGCAGCGATGGGTCTCCAGGCAAGTCCCCATCCAAA
V A E E A A SP A A E E G A A V D P G S DG S P G K S P S K
AAGAAGAAGAAATTCCGCACCCCCTCTTTCCTGAAGAAGAGCAAGAAGAGGAGCGACTCCTGA
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Fig.2 Sequencing result of ADD1 gene Guangling donkey

22 ["RY ADD1 EEKHEBEEFFINER ADDI (XP_014594093.1)
M EE o 43 A BB (NP_001110.2) (XP_013833946.2)

GenBank

(XP_017905333.1) (XP_027827086.1)
(XP_005208289.1) (NP_001019629.2)
99.6% 93.7% 92.1% 94.3% 93.6% 94.0%
91.7%

MegAlign ADDI

ADDI (XM_014738607.2)

(NM_001119.5) (XM_013978492.2)
(XM_018049844.1) (XM_027971285.1) 2.3 ADD1 ERBRGHUM FITER

(XM_005208231.3) (NM_001331084.1) MEGA 7.0 N-J ADDI

85.1%

99.5% 91.6% 88.1% 89.3% 88.8%
84.4% ADD]1 ( 3

MegAlign ADDI 3 1

GenBank



46 6 ADD1
1
(XM _02791285.1)
100
100 (XM_018049844.1)
99 (XM_005208231.3)
7 (XM_013978492.2)

(MN_166472)

100] - xm 014738607.2)
(NM_001119.5)
(NM_001331084.1)
H
0.01

E 3 ADD1 EFEZEEMRGHLK
Fig.3 Nucleotide phylogenetic tree of ADD1 gene

2.4 | RIP ADD1 ERB 7 FHHERFUNESR

2.4.1 RIBF 5|09 2R Ao 3 /B

ADDI1 ADDI
Css56H5628N99401132522
8.112x10* (pl) 5.58
54.69
740 (8.9%)
10 20 30 40

(8.8%)

53 665

ADDI
184

443

(0.5%)

69.85

(P)
R)
~0.649

ADDI
(2.633)
(-3.500)

100 200 300

400

500 600 700

4 ADD1 EAFE/GKMESIHER

Fig.4 Results of ADD1 protein hydrophilic/hydrophobic analysis

2.4.2 ADD1 & & &) R M Fo Z REEM

5
33.11%

50
|

ADDI1
14.32%
47.84%
60 70

o—

B 4.73%

20

MNGDTRAAVVTSPPPTTAPHEERYFDRVDENNPEYLRERNMAPDL RODFNMMEQEERVSMILQSPATF CEELESMIQEQFK
cccceceeeeecceccccccchhhhhecccccchhhhhheechhhhhhhhhhhbhhhhhhhhhechhhhhhhhbhhhhhhe
KGENPTGLLALQQIADFMTTNVPNVYPAAPQGGMAAT NMSLGMVTPVNDLRGSDSIAYDEGEKLLRCKLAAFYRLADLFG
ttccchhhhhhhhhhhhecccecceececececececececceececcceccecccchhhhhhhhhbhhhhhhhhhhhhhhe
WSQLIYNHITTRVSSEQEHFLIVPFGLLY SEVTASSLVEINLQGDVVDRGSTNLGVNQAGFTLHSAIYAARPDVECVVHI
ccccecceeeeeectticeeeeccceccehhhhhhhheeeeeettceecttcecceeecceccehhhhhhhecttceeeeee
HTPAGAAVSAMECGLLPISPEALSLGEVAYHDYHGILVDEEEEVLIQKNLGPESEVLILENHGLVSVGESVEEAFY YTHN
ccchhhhhhhhhttcccechhhheecceeeeccttcccchhhhhhhhhheceeceeeeeettteeeechhhhhhhhhhhhh
LVVACEIQVRTLASAGGPDNLVLLDPGK YK AK SEPPGSPAGEGTTGSPPKWQIGEQEFEALMEMLDNLGYRTGYPYRYPA
hhhhhhhhhhhhhhttececeeeeecchhhhhhhhheccececccececcececchhhhhhhhhhhhhttcececeeccce
LREKSEKYSDVEVPASVTGY SFASDGDSGTCSPLEHAF QKQOREETREWLNSGRGDDASEEGONGE SPESETEWTEEDGHE.
eccceccecceecccccceeeeccttccchhhhhhhhhhhececchheeeccceeeeecccececececcceeceeececece
TSTSAVPNLFVPLNTNPKEVQEMRNKIREQNLQDIKTAGPQSQVLSGVVMDRSLVQGEQVTASKAIIEKEYQPHVIVSTT
ceeecccecccecccccchhhhhhhhhhhhhececcececcecheeethheccccecceeeeecccceeeccccecheeece
GPNPFNTLTDRELEEYRREVERKQEGPEENLDETREEKEK SPPEHPSGPHTPPSTPVELEEDLPQEPTPGDDSDAATFKP
cceccecechhhhhhhhhbhhhhteececechhhhhhhececcececeecececececeececcecececececechhhece
TLPDLSPDEPSEALGFPALEEEEEGLCEAHGPPSPTRSPTVASPEPAPVOVAEEAASPAAEEGAAVDPGSDGEPGESPSK
ccccecttccchhtccchhhhhhhhhbheececceccecececececceehhhhhhhhhhhttceecttcececceecece

KEEKEFRTPSFLEESKKRSDS
ccceccceeeccticcecee

h a- c t p- e

5 ADD1 ZRAMZREMTNEER

Fig.5 Prediction results of the secondary structure of ADD1 protein
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