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Abstract: The complete CDS sequences of three duck genes-MJD I, RHOG and RBI14 were amplified using
RT-PCR based on the sequence information of the mouse or other vertebrates. Sequence analysis of these three
genes revealed that the duck MJD]I gene encodes a protein of 352 amino acids and has high homology with
the Machado-Toseph disease protein 1 homolog (MID1) of four species-rat (85%), human {(87%), mouse (86%)
and chicken (76%). The duck RHOG gene encodes a protemn of 191 amino acids and has high homology with
the RhoG precursor (RHOG) of six species-pig (100%), human, mouse and rat (98%), zebrafish (79%) and chiken
(81%). The duck RBI14 gene encodes a protem of 216 amino acids and has high homology with the Ras-related
protein Rab-11A (RB11A) of nine species-chicken (99%), rat, human, rabbit, pig, mouse, dog and orangutan
(99%) and bovine (98%). The phylogenetic tree analysis revealed that the duck MID1 has a closer genetic
relationship with the MID1 of human and the duck RHOG has closer genetic relationships with the RHOG of
pig but the duck RB11A has a closer genetic relationship with the RB11A of chicken. The RT-PCR gene
expression analysis indicated that the duck MJDI, RHOG and RBI14 gene was differentially expressed in
tissues including lung, pancreas, intestine, fat, heart, spleen, liver and muscle. The study established the

primary foundation for further research on these three duck genes.
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INTRODUCTION

Mutation of MJDI gene had been 1dentified to be the
major factor responsible for the Machado-Toseph Disease
(MID) which is a hereditary neurodegenerative disease
with symptoms presented to be cerebellar ataxia, external
ophthalmoplegia, pyramidal and extrapyramidal signs and
muscle wasting (Gu et al, 2004; Ishikawa ef al., 2002;
Lkeda ef af., 2001). Transgenic mice carrying pathological
alleles of the MID1 locus exhibit a mild and slowly
progressive cerebellar deficit and this implied that not
only human but also other animals might suffer from this
disease (Cemal ef al., 2002).

RhoG, alike to Rho GTPase 1s highly similar to
members of the Rac subfamily; homology area includes
the regions involved in effector recognition and binding.
RhoG activates Racl through Elmo and Dockl&0 to
control cell morphology. RhoG has also been shown to
play a role in caveolar trafficking and has a novel role n
signaling the neutroplul respiratory burst stimulated
by G Protein-Coupled Receptor (GPCR) agomists
(Prieto-Sanchez and Bustelo, 2003; Katoh and Negishi,
2003; Prieto-Sanchez et al., 2006; Hiramoto et al., 2006).
RBI11A regulates the recycling pathways from endosomes

to the plasma membrane and to the trans-Golgi network
and 13 also thought to function in the histamine-induced
fusion of tubulovesicles contaiming H+, K+ATPase with
the plasma membrane in gastric parietal cells and in
insulin-stimulated insertion of GLUT4 in the plasma
membrane of cardiomyocytes (Duman et al., 1999,
Gromov et al., 1998, Bhartur et af., 2000, Palmieri et ai.,
2006).

Based on above described about these three genes,
it is necessary to isolate these three genes from duck for
they are associated with health, caveolar trafficking,
neutrophil respiratory burst, fusion of tubulovesicles and
other important functions. These functions are potentially
related with the duck production. But until today the duck
MID1, RHOG and RB11A have not been reported yet.

In present study, there will isolate the coding
sequences of duck MJDI, RHOG and RBIIA genes
based on the conserved coding sequence information of
the MJDI, RHOG and RB114 genes from mouse and
other mammals, subsequently perform some necessary
sequence analysis and finally conduct the tissue
expression analysis for these three genes. These will
establish the primary foundation of understanding these
three duck genes.
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MATERIALS AND METHODS

Samples collection, RNA extraction and first-strand
¢DNA synthesis: The tissue samples of lung, pancreas,
small mtestine, fat, heart, spleen, liver and muscle were
derived from one 60 days old Sheldrake. Total RNA
extraction and first-strand cDNA synthesis for these
tissue samples were performed as the methods describe
by Liu et al. (2004).

Isolation of coding sequences for the duck MJDI, RHOG
and RB11A4 genes: The RT-PCR was performed to 1solate
the coding sequences for the duck MJDI, RHOG and
RB1i4 gene using the cDNAs from different tissues
above. The 25 pul reaction system was: 2.0 ul, cDNA
(100ng pL ™), 2.5 pL, 2 mM mixed dNTPs, 2.5 uL, 10xTaq
DNA polymerase buffer, 2.5 pL 25 mMMgCl, 2.0 pL,
10 pM forward primer, 2.0 pL, 10 pM reverse primer, 2.0
units of Tag DNA polymerase (1 U pL.™"y and 9.5 L. sterile
water. The primers for duck MJDI, RHOG and RBI11A4
gene isolation were designed based on the conserved
coding sequences sequences information from human and
mouse MJD! gene. These primer sequences and their
amnealing temperature for RT-PCR reaction were shown in
Table 1. The PCR program initially started with a 94°C
denaturation for 4 min followed by 35 cycles of 94, Ta,
72°C 1 min~’, then 72°C extension for 1 0min, finally 4°Cto
terminate the reaction. These PCR products for duck
MJD1, RHOG and RB114 genes were then cloned mto
PMD18-T vector and sequenced.

RT-PCR for tissue expression profile analysis: RT-PCR
for tissue expression profile analysis was performed as
previously described elsewhere (Fehr ef al, 2000
Daigo et al., 2006, Liu et al., 2005). The primers and
annealing temperature for duck B-actin gene (EF667345)
amplification were shown in Table 1. The primers of duck
MJIDI, RHOG and RBIIl4 gene which were used to
perform the RT-PCR for tissue expression profile analysis
were same as the primers for 1solation RT-PCR above. The
PCR reactions were optimized for a number of cycles to
ensure product mtensity withuin the linear phase of
amplification. The 25 uL reaction system was: 2 pL cDNA
(100 ng uL.™"), 5 pmoles each cligomuclectide primer,

Table 1: PCR primers for duck MID1, RHOG, RB11A and [-actin and
annealing temperature

Gene Primer sequence Ta/°C
MIDI Forward :5-ATGGAGTCCATCTTCCAC-3
Reverse: S-TTATTTTTTCCCTTCTGTTT-3 58
RHOG Forward: 5°-ATGCAGAGCATCAAGTGC G-3° -
Reverse: 5*-TCACAAGAGGACGCAGGA-3° 57
RBIIA Forward: 3°-ATGGGCACCCGCGACGAC-3 -
Reverse: 5*-TTAGATGTTCTG ACAGCACTG-3 54
[-actin Forward :5°-AGGGCTGTGATCTCCTTCIG-3 -
Reverse: 5’-CATGCCATCCTCCGTCTG -3° 55

2.5 pL, 2 mmol L.7" mixed dNTPs, 2.5 ul. 10xTag DNA
polymerase buffer, 2.5 pl., 25 mmol L.~ MgC1,, 1.0 units of
Taq DNA polymerase and finally add sterile water to
volume 25 uL. The PCR program 1mtially started with a
94°C denaturation for 4 min, followed by 25 cycles of 94,
Ta, 72°C 1 min~' then 72°C extension for 10 min, finally
4°C to terminate the reaction.

Sequence analysis: The cDNA sequence prediction was
conducted using GenScan software (http:/genes.mit.
edu/GENSCAN html). The protein prediction and analysis
were performed using the Conserved Domain Architecture
Retrieval Tool of BLAST at the National Center for
Biotechnology Information (NCBI) server (http:/www.
nechinlm . nih.gov/BLAST) and the ClustalW software
(http:/fwww.ebi.ac.uk/clustalw).

RESULTS AND DISCUSSION

RT-PCR results for duck MJDI, RHOG and RBI11A
genes: Through RT-PCR with different tissue ¢DNAs
fromlung, pancreas, small intestine, fat, heart, spleen, liver
and muscle, for duck MJDI, RHOG and RB114 gene, the
resulting PCR products were 1059, 576 and 651 bp (Fig. 1).

Sequence analysis: The cDNA nucleotide sequence
analysis for these sequenced PCR products using the
BLAST software at NCBI server (http://www. ncbi. nlm.
nih.gov/BLAST) revealed that these genes were not
homologous to any of the known duck genes and they
were then deposited into the GenBank database
(Accession mumber: EU244433-E17244435). The sequence
prediction was carried out using the GenScan software
and results showed that these 1059, 576 and 651 bp cDNA
sequences represented three single genes which encoded
352,191 and 21 6 amino acids, respectively. The complete
coding sequences of these genes and the encoded amino
acids were shown in Fig. 2-4.

M1
bp
2000 —
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1C7>g8 — - 1000
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100 —
Fig. 1. RT-PCR results for duck MID1, RHOG and

RB11A. M, DL2000 DNA markers; 1, PCR product
for duck AMJDIgene from heart, spleen and liver
tissues; 2, PCR product for duck RHOG gene from
lung, pancreas and small intestine tissues; 3, PCR
product for duck RB11A4 gene from lung, small
intestine, heart, liver and tissues
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ATGGAGTCCATCTTCCACGAAAAACAAGAAGGCT"GCTTTGTGCTCAACATTGCTTG
M E S I F H E K E G S L C H C L
AATAACCTATTGCAAGGAGAGTACT CAGCCCTGTGGAATTATCTT AATTGCACAC-
N N L L G E ¥ F S5 P E L § 8 1 H
CAGCTCGATGAGGAAGA GA]%}GAT GAEAA{GG %AGAAG%AG%GG TTA CTAGTGAG GAC
TATCGCACAT TTTTACAGCCTTCTG%AA{}TAI"\?GA CGACAGCGGCTTCTICTCTATACAA
GTTATAAGCAATGCC TGAAAG%'GTG‘GGGTTTAGAACTAATICCTCTTTAACAGTCCA

A
GAGTATCAGAGGCTCAGGATCGATCPCC}-}TAAATGAAAGGTCGTTTATATGCAATTAT
AAGGAACACCGGTTTACAGTTAGAAAAI‘TAGGAAAACAGTGGTTCAACTTGAATTCT

K E H R F T R K L G 8 F N L N 8§
CTICTTAACGGGTCCAGAAT TAATATCAGACACATACCTT CACTTTTCTTGGCTCAGCTA
L L T G P E L I 85 D T % L L F L A Q L
CAACAGGAAGGTTATTCTATATTCGTCGTTAAGGGTGACCTGCCAGACTGTGAAGCT
Q ¢ E G ¥ § I F E 66 D L P D C E
Gf;xC CSACTCCTG CSGATTGAJI'CAEGGTCCAGCAGATGC%GCGACCAAAACTTATTGGA
GAAGAAT TAGCACSAITAAAAGAACAGA%GG?C CPQ GAAAAC CGAT CTGGAACGAGTC
ITAGAAGCAAATGACGG GTCGGSA:S GTTAGACG;%AGAT G%GGAGGAITTG CAGCGG
GETCTGGECCTAA GTCGCCAGGAAAT CGACATGGAAGATGAA GAGGEAGATC?CC GC
AGGGCTATTCAGCTCAGTA GCAAGGTACTTCCAGAAACATATCTCAAGATATTICCA
CAGACATCAG TACACATCTTAC TCAGAAGAGCTLGCGGAAGAGAAGAGAAGCCTAC-
2 TG?AAIJ‘;% GCAGCAGCAGCAGCAGCAGCAAGATCCACCAGGACCTCTTA CAC%TC CA
TGTGAAAAGCCAACCACAAGTT AGAAG%ACTTAGCAGTGAACTTGGTGATGCCATG
C E K P T T & § E A L S5 8§ E L G D M
AGTGAAGAAGATATGCTTCAGGCAGCTGTGACCATGTCTTTAGAAACTGTTAGAAAT
S E E D M L T M § L E T R N
AAT TTCAAAACAGAAGGGAAAAAATAA

N F K T E G K K

Fig. 2: The complete CDS of duck 2470} gene andits encoding amino acids; *indicates the stop codon

ATIG CA GA%CA'II'C&}-}G TEC GTGG TGG TGG%CG%T G%C G%CGTGG%CP;?XG ACTG T%CC 1]:(3
CTCATCTGCTACACGAC CAAC GCC TTCCCCAAGGAGTACATCCCC P.CAGTG TTCGAC
A.\v'-]‘\]' TACAGCGCCC. -\GAGCGCAGTIL GACG GGCGCACCG TGAACC TGAACCTG TGGG AC
ACAGCGGGCCAGG i\GGAG-T;GCCnﬂxC(,GOC, TCCGCAC i\C,TC,T CCTACCCTC %Gi\ [,C,i'\ AC
GT]_"C T%CG?’_CA (,T(E TT'IEET (“}C,AT]%G(,%, AGLTCC,]}}C C,TCTCLC TQSTGAGA ATGTGCGGCAC
Q%G TGG C?—;LTC CGG AGGT GTGCCA C&%CTGOCCC GACGIGCCCAI CC¥ cc '}"IGGTGGGC
—‘s}a(, %AG %AGG.—\[,CTG ikG ATCCCAG C,C, TG ACA C,C(,T—’UC,GG C,G](),C,TC, AAGG! %GC.—'XGGGC,
CAGGC,GC,C,C, AICAC GCCGC-’S&GC.QG GGC CAGGC,GC,TGGCC, AAGC, AG -'E' C,C,EC,G?TGTG
C, C T‘QCC TCG:ELGTG{,TCGG CcC LGC.AGC AGGgC,GGCG TCA: AGG%AG TGTTTG C,TG %G
GC(,GT(,C,]%GG(,CG IGC TC, f\AC,(,C,C,-’& GC, C JXTC. l\ l3&(3'5{; TGGGC,GGT(,[,TGC,G TC,C,TC,
T‘TG TGA

Fig. 3: The complete C'D5 of duck RO gene and its encoding amino acids; *indicates the stop codon

ATGGGC&CCCGCGAC,GACGAGTACG&TTQCCTCTTC,—“«AAGTTGTGCT(ATTGGAGAC,
T(.TGGAGT%GGC,A.-\GAGTAA(.CT(.C.TGTCT(.GATTC%CTCGCAATGAGTTTAACTTG
G %GAGC%—K %GC%CCATTGG%GT%GAGTTTG CA.—”&CAAG%AGC %TTCA.%GTTG %T GGG
E S K § T 1 G E F T R q? D G
Ai-:;Glllg,G%TC%I‘“AGGCT{,SG?TATGGG%CA%AGCAGGGCAGGAXG(,]C{} %C,C,(I}{C,GCTM;[A
A(,-\T(,C,GC,GTA(,TATCGAGGTG(,TGTAGGGGCC,TT*\C,T%GTGTACG*\CATCGCG-\AG
C: }—%C CcT CAC CTATGAGAACGTGG s\GC,G %TGG CT GAAG GAGCTGAG%GA CCACG CTGAC
AGC,-’LAT—’&TTGTG%TC,%TGC,TGGTGGGAAACAAG-’&GTG—’&LTTGCGCCACCTG%GAGU-L
S N 1 1 M L G N K § D L R H L R A
Q‘TCC(,TA(,AGATGAAGCCAGAGCTTTIGCAGAGRAGA&TGGTTTGTC&TTTATTG*\G
AC%TCTGCTTT—\GACTCT%CM—\TGTGGAAGCAGCTTTCC—\GACTATTCTGACAGAG
ATC,T—"&TC,GTATTGTTTCCC%G—’&%GC,A%%TGICCG—&C,AG%C,E G%%A%T%—’&T—’\TFT%T
CC*\AG(AA(AI‘-\TGTGGTT CCATTC ATGTCCCTCCAJ\CCACTGG AAACAAACCAAAG
P § N P 1 H P P T T G N K P K
ATGCE}\GTG CTGTCAC?AAC %ICTAA

Fig. 4: The complete CDS of duck 75714 gene and its encoding amino acids; *indicates the stop codon
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These putative protein were also blasted using the
Conserved Domain Architecture Refrieval Tool of Blast at
the NCBI server (http://www. ncbi.nlm.nih.gov/BLAST)
and the conserved domain of duck MIDI1 protein was
identified as Josephin, the conserved domains of duck
RHOG protein was identified as RhoG and the conserved
domains of duck RB11A protein was identified as
Rabl1-like (Fig. 5).

Further BLAST analysis of these proteins revealed
that duck MID1 has high homology with MID1 of four
species rat (85%o), human (87%6), mouse (86%0) and chicken
(76%0). The duck RHOG has high homology with RHOG of
six species pig (100%p), human, mouse and rat {98%),
zebrafish (79%0) and chiken (81%0). The duck REJiA gene
has high homology with the RB11A of nine species
chicken (99%), rat, human, rabbit, pig, mouse, dog,
orangutan (99%s) and bovine (98%0) (Fig. 6-8).

Based on the results of the alignment analyses of
MID1, RHOG and RB11A, the phylogenefic trees were
constructed using the ClustalW software (http:/www.

The phylogenetic tree analysis reveal ed that the duck
MID1 has closer genetic relationships with the MJID1 of
human but the duck RHOG has a closer genetic
relationship with the RHOG of pig and the duck RB11A
has closer genetic relationships with the RB11A of
chicken.

@
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(©
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Fig. 5: The putative domains of the protein encoded
duck MJDI, RHOG and REBIiA genes;, a)
Josephin domain of duck MJD! gene; b) RhoG
domain of duck RHFOG gene; ¢) Rabl 1-like domain

ebi.ac.uk/dustalw) as shown in Fig. 9.

of duck RBiiA gene

Dck MESIFHEKQEGSLCAQHCLNNLL)GEYFSPVE LSS IAH)LDEEERMRMAE GGV TSEDYRT
Human MESIFHEEQEGSLCAQHCLNNLL)GEYFS PVE LSS IAH) LDEEERMRMAE GGV TSEDTRET
Rat MESIFHEEQEGSLCAQHCLNNLLOGEYFSPVE LSS IAH)LDEEERLEMAE GGV TSEDYRT
House MESIFHEEQEGSLCAQHCLNNLL)GEYFS PVE LSS IAH)LDEEERLEMAE GGV TSEDTRET
Chicken MESIFHERQEGSLCAQHCLNNLLOGEYFSPVELSSIAQQLDEEERMRMARE GGVSSEEYRT
1"1"#1"1"#*:*1"1"*1"*t**tt**t**t********tt*t:*1#**#*:*******:*1‘:*1‘#
Duck FLO-PSGHMDDSGFFS IQVISNALEVGLELILFNSPEYQRLEID PINERS FICNYEEHE.
Human FLOQPSGHMDD S GFFS INVISHALEVWGLELILFNSPEYQRLRID PINERS FICHYEEHW
Rat FLOQPSGHMDD S GFFS IOQVISNALEVGLELI LFNSPEYQRLEID PINERS FICNYEEHT
Mouse FLOQPSGHMD D SGFFS INVISHALEVWGLELILFNSPEYORLRID PINERS FICHYEEHW
Chicken FLOQPSYHMDD SGFFS IOVISNALEVWGLELILFNSPEYORLGID PINEES FICNYEEHT
TEE OFH OFETENTENS FHERENT EERRTF  FAATAXTTSN
Imck FTVRELGEOWFNLNSLLTGPELISD TY LALFLAQLOQOEGT S I FWVEGD LED CEADQLLOM
Human FTVRELGEONFNLNSLLTGPELIAD TYLALFLAQLQOEGY S I FVVEGD LED CEADQLLOM
Rat FTVRELGEOWFNLNSLLTGPELISD TY LALFLAQLQOEGY S I FYVEGD LED CEADQLLOM
Mouse FTVRELGEOWFNLNSLLTGPELISD TYLALFLAQLQOEGY S I FVVEGD LED CEADQLLOM
Chicken FTVRELGEOWFNLNS L LMGPELISD TY LALFLAQLQOEGT S I FYVEGD LED CEADQLLOM
FEEEEREEREERLERES TEREEY FEREELERLERLERLELY
Imck IRVIOMORPELIGEEL AQLFEORYOKTD LERVLEAND - -~ G5 GMLDEDEED LORALAL SR
Human IRVQQMHRPELIGEEL AQLEEQRVIETD LERMLEAND - - -G GHLDEDEED LORALAL SR
Rat IFKVIIMHRPELIGEEL AHLFEQSALKAD LERVLELAD — - ~GF GMFDDDEDD LORALAMER
Mouse IEVQQMHRPELIGEELAHLEEQSALKAD LERVLEAAD - - -GS GIFDEDEDD LORALATSE.
Chicken IRVDQVDRPKLIGEETADSRDDRLPRSDVDDAIEVSHPFDGTGMLDEDEENFDRALALSR
L L prFIan i E, L T oKy K FE L FEERH A
Duck QEIDMEDEEADLERATQLSMQGTSR-——--—— -~ NIZQDIPOTSGTHLTSEELRERRELY
Human QEIDMEDEEADLERATQLIMOGISR-------—- HISQDMTOTIGTNLTSEELRERREAT
Rat QEIDMEDEEADLRRATQLEMOGSSR-——-————- GHCEDAPOITSSTDLASEELRFRRELY
Mouse QEIDMEDEEADLERATQLIMOGISR-—-----—- SNCENEPOTSIPDLASEELFRRREAT
Chicken QEIDMEDEEADLERATQLANOGSROAEFSNSLPONASQP PHT 30TD 3L 3SEDLRRRROLY
*1#*1#************#*1# P . 1" *1" tﬂ' 1"1" wE
Tck FEEQQOQQQ)-——-=—-———-——=-—————- DPPGPLTHFCEEPTTSSEALSSELG-DAMNS
Humat FEEQQOKQOQQ000000000000000000RD LGOS SHE CERPATSSGALGSDLG-FACS
Rat FEEQQHQQQE-------——--—=-——-——, ADRPGYLITPCERPTT IR GELESNQAGIAILS
Mousze FEEQQOQQQE - === ——————————————— VDRPGPLSYPRERPTTSSGERREDOGGDAVS
Chicken FEEQQQQLOQ--—-——-——-—————- QDLTLNLHDEFTINSSTLEADPG-GDHMS
wEREEEI W . HHLE HEH. *
ck EEDPLUALY TS LE 1Y BN R TR R -~ =
Human PFIMFATFTLYLTYELHVIFALHY3SFPL
Rat EEDVLRATVTVSLETAKDSLEAERKE ---
Mouse EEDMLRAAVTHS LETAFDNLEAERKE -—-
Chicken

Fig. 6: The alignment of the protein encoded by duck MID1 with the selected MID1 proteins from other species

EEDHLOAAMNMS LESARNHL STEEKK -——
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MOSIRCVVVGDGAVGETCLLICY TTNAFPREYIPTVIDNYSAQSAVDGRTVNLNLUD TAG
MOSIKCVVVGD GAVGETCLLICYTTNAFPEEYIFTVIDNY SAQSAVDGRTVILNLND TAG
MOTIKCYVVGD GAYGETCLLI SYTTNAFPEEY IPTVWFDNY SAQMTVDGRTVS LNLIDTAG
NS IRCVYVGD GAVGETCLLISYTTCAFPREYIPTYFDNY S5QVAVDNRTVELNLWD TAG

Ay ERAERTRFRAERRRFENS KA FAX FAFAFARNTAFTHE g FF FEH FFEHEATS

QEEYDRLRTLSYPOTHVFYICFIIASPPSYENVRHEWHPEVCHHC PDVPILLVGTEED LR
QEEYDRLETLSYPOQTHNVFVICFIIASPRSTENVRHEWHPEVCHHCFDVPILLVGTEFD LR
QEEYDRLRTLSYPQTHVFVICFSIGSPSSTANVRHEWHFEVSHHCPNVP ILLVGTERD LR
QEEYDRLRTLSYPOQTHVFIICFSISSPPSYENIKHEWHPEVTHHC PSVPILLVGTESDLE

EEFAXXEXLLALNEELLA 0 ATAEE BF &% F2 0 FEXTAXE EATH _EXTXTALEL £¥R

SQPDTLRRLEEQGOAPITPOQGOALAKOTHAVRYLECSALQODGVEEVFAEAVRAVLNFT
LQPDTLRRLEEQGQAPITPOQGQALAKOITHAVRYLECSALQODGVEEVFAEAVRAVLIPT
NDLETVERLKEQSLAPTTPOOGTSLAKQIGAVEYLECSALNQEGVREVFAEAVRAVLY PV

Zebrafish NDADVLEKLEEQNQAFITTOQGUALARQIHAVEVRECSALSQDGIKDVIADAVRATLIF]
H __:::P.‘Tﬁﬁ_ Li ) ﬁ'ﬁ‘tﬁ‘ :ﬁ'l‘:ﬁ‘ﬂ ‘xﬁ:ﬂ Kﬁ".‘ﬁﬁ‘_ﬁ‘:ﬁ:::ﬁﬁt:wﬂﬁt L

Duck_Pig PIKRGRSCVLL

Human_Mouse_Rat PIKRGRSCILL

Chicken TEENTRECVLL

Zebrafish PYANFKPCILL

s EaEE

Fig. 7: The alignment of the protein encoded by duck ROHG gene with the selected ROHG proteins from other species

Rat_Human_Rabbit_Pig_Nouse_Dog _ Clrangmtan METRODEVDV T FEVVLTRNDSRYRESNLLSRFTRNE FNTESKSTTRYR FAT

Bowvine MGTRDDEYDYLFEVYLIGD 3GV GEENLLSRFTENE FNLESESTIGVEFAT
Duck MGTRDDEVDYLFEVVLIGD 3GV GKSNLL SRFTRNE FNLESKSTIGVEFAT
Chicken MGHRDDEYDYLFEVVLIGDAGYGESNLLSRFTRNE FNLESKSTIGYEFAT

**,

Rat_Human Rabbit Pig Mouse Dog_ Orangutan RSI0VDGKTIKAQIWDTAGOERYRAITSATYRGAVGALLVYD IAFHLTYE

Bovine RSIOVDGETIEANIWD TAGQERTRAITSATYRGAVGALLVYD TAKHLTYE
Duck REIOVDGETIEANIWD TAGQERYRATITSAYYRGAVGALLVYD TAFHLTYE
Chicken RSIOVDGETIFAQIWD TAGOERYRAT TS AVYRGAVGALLVYD IAKHLTYE

Rat_Human Rabbit Pig Mouse _Dod_ Crangutan NVERWLEKELRDHADSNIVIMLVGHESDLRHLRAVFTDEARAFAEFNGLSF

Bovine NVERWLEE LRDHAD SNIVINLYGHESD LEHLEAVPTDEARLFAEFKNGLSF
Duck NVERWLEE LRDIAD SNIVIMLYGHESD LEHLEAVP TP EARAFAEENGLSF
Chicken NVERWLEE LRDHAD SNIVIMLVGNESD LRHLEAVPTDEARAFARENGLSF

Rat_Human Rabbit Fig Mouse Dog_ Opngutan IETSALDSTNVEAAFQTILTEIYRIVEQRQMSDRRENDMSEPSHNVVEIHY

Bovine IETSALDYTHVEAAFQTILTEITRIVS (KQMSDERENDHS P SNIVY P IHV
Duack IETSALDSTNVEAAFQTILTEITRIVIQEQMSDPRRENDMS P SNV VP THV
Chicken

IETSALDSTNVEAAFQTILTEIYRIVEQEQMSDRERENDMS P SNV VP IHV

Rat_Human Rabbit_Pig Mouse Dog_ Orangutan PFTTENEFEVQCCQNT

Bovine PPTTENEPEVQCCONI
Duck PPTTGNEPEMQCCONI
Chicken PPTTENEPEMQCCONI

TEEE AEEX L KEEREE

Fig. 8: The alignment of the protein encoded by duck RBiiA gene with the selected RB11A proteins from other species

Tissue expression profile: Tissue expression profile
analysis was carried out and results revealed that duck
MJIDI gene was moderately expressed in heart, spleen
and liver and weekly expressed in muscle, hardly
expressed in lung, pancreas, intestine and fat. The duck
RHOG gene was highly expressed in lung, pancreas,
intestine, fat, heart, spleen, muscle and hardly expressed
in liver. The duck RBiiA4 gene was highly expressed in
lung, intestine, heart and liver, weakly in tat and hardly
expressed in pancreas, spleen and muscle (Fig. 10).
Comparative genomics is the analysis and
comparison of genomes from different species.
Researchers have learned a great deal about the function
of human genes by examining their counterparts in simpler
model organisms such as the mouse and some results has
revealed that virtually all (999%) of the protein-coding

genes in humans align with homologs in mouse and over
809% are clear 1:1 orthologs (Hardison, 2003). This
extensive conservation in protein-coding regions implied
that this conservation of protein-coding sequences may
be expected in different mammals such as including ducks,
dogs, cats, rabbits, monkeys and apes. This provides us
a usetul method to isolate the functional regions of
different genes for ducks based on the conserve
sequence information of the mouse, human or other
vertebrates and predict what those functions are?

In this experiment, the complete coding sequences of
the duck MJDI, RHOG and RBilA genes were isolated
based on the conserved coding sequence information of
the AJDI, RHO and RB11A4 genes from mouse and other
vertebrates. Sequence identification further validated that
comparative genomics method is one useful tool to isolate
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Fig. 10: Tissue expression distribution of duck MJDI,
RHOG and RBI14 gene. M, DL2000 markers; 1,
lung; 2. pancreas; 3. intestine; 4. fat; 5. heart; 6.
spleen; 7. liver; 8. muscle. The marker weights and
PCR product sizes were same as Fig. 1

the unknown genes especially the conserved coding
region of genes for ducks or other vertebrates. From the
results there can see that duck MID1, RHOG and RB11A
are highly homologous with MID1, RHOG and RB11 A of
mouse or other mammals and they also have common
conserved structural domams. This implied duck MID1,
RHOG and RB11A will have similar functions as MID1,
RHOG and RBI1A of mouse or other vertebrates.
Researchers also find duck MID1, RHOG and RB11A do
not show complete 1dentity to those of mouse or other
mammals. This implied that duck MID1, RHOG and
RBI11A will have some differences in functions with those
of mouse or other vertebrates. This 1s deserved to study

further. From the alighment analyses for MID1, RHOG and
RBI11A proteins, it can be seen that MID1 protein showed
more diversity in different species. Machado-Toseph
disease had been well known to be caused by (CAG) n
repeat numbers in the coding region of human MJD1 gene
and there 1s a negative correlation between the age of
onset and CAG repeat numbers. From the alignment
analyses of duck MID1 proteins with the MID1 proteins
of human and other species, it can be easily found human
MTD1 has nineteen more continuous glutarnine than the
MID1 proteins of duck and other species. The
corresponding codon of glutarnine is just the CAG. This
indicated that human MJD! gene has nineteen more CAG
repeats in the coding region than duck MJD! gene and
other MJDI genes. The more CAG repeats may be the
cause of human Machado-Joseph disease.

The phylogenetic tree analysis revealed that the duck
proteins-MID1, RHOG and RB11A have closer genetic
relationships with different other species, respectively.
These implied that different gene has different evolutional
model although, these genes are in one mdividual or in
one species but there still could find these duck proteins
have closer relationships with those of human, mouse and
other vertebrates. This supported the methods used in
this experiment to isolate the duck encoding regions
based on the conserved encoding region information of
mouse and other vertebrates. Researchers also found that
duck MID1 have closer genetic relationship with the
human MID1. This implied that researchers can use duck
as the model anmimal to study this gene of human.
Similarly, there can use duck as the model ammal to
research the duck RHOG gene.

In the experiment, researchers not only isolated the
complete coding sequence of duck MJDI, RHOG and
RBI114 gene but also performed the sequence analysis
and tissue expression profile analysis. From the tissue
expression analysis it can be seen that these genes were
obviously differentially expressed in different tissues. The
suitable explanation for this is that at the same time the
biological activities of these three genes were presented
diversely in different tissues.

CONCLUSION

In the study, researchers first isolated encoding
regions of the duck MJDI, RHOG and RBIIA genes,
performed necessary sequence analysis and tissue
expression profile analysis for these three duck genes.
This established the primary foundation for further
research on these duck genes.
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