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Cloning and sequence analysis of Nramp cDNA from Pagrus major

XU Met+Yu, CHEN Song-Lin, SHA Zhen Xia, JI Xiang-Shan
(Key Laboratory for Sustainable Utilization ¢ Marine Fisheries Resources Certff icatad by the Ministry ¢
Agriculture, Yellow Sea Fishery Research Insitute, Chinese A cademy ¢ Fishery Sciences, Qingdao 266071, China)

Abstract: Natural resistance associated macrophage protein (Nramp) is an innate resigance protein to intracellular parasites, which is
expressed plentifully in macrophage cells. Nramp has been dudied in mouse, human, cattle, ranbow trout and channel catfish.
However, little was known about the structure of Pagrus mgor Nramp. In order to get the complete sequence of Pagrus mgor
Nramp, a pair of priner is designed according to a 200bp known sequence of Pagrus major Nramp ¢DNA. By the use of SMART
RACE, the full Nramp of Pagrus mgor ¢cDNA about 5 000 bp was obtained, incduding about 200 bp 5 terminal region (UTR),
complete encoding region and 3 terminal region. There were 3 ployA signals, which showed many possibilities of cutting at 3
terminal region. The character of Pagrus major Nramp nucleotide sequence and deduced amino acid sequence are analyzed. 12
puative transmembrane( TM) regions, a consensus transpoit motif (CTM) , a predicted protein kinase C phosphroylation site and three
predicted N1k glycosylation sites are indicated in its deduced amino acid sequence. The ’ consense transport motif’ CTM is located
between TM8 and TM9. Furthermore, a protein kinase C phosphroylation site and three N-link glycosylation sites were predicted. The
alignment of amino acid sequences between Pagrus mgor Nramp ¢DNA and several animals is analyzed and the deduced amino acid
sequence of Pagrus major Nramp had 77. 8%, 83. 0%, 82.3%, 80.0%, 81.1%, 60.4%, 70.3%, 58. 5%, 69. 5% identity
wih minbow trout a ( AAD20721), rainbow trout B ( AAD20722), channel catfish (AF400108), fathead minnow ( AAF01778),
common carp ( CAB60196), mouse 1 ( AAA39838), mouse 2( AAC42051), human 1( D50403), human 2 ( NP - 000608),
respectively. The alignment reveals high conservation in TM and CTM regions. Analysis result makes us get familiar with the structure
and character of fish Nramp, futhermore, offers some information for the enhancement of immunity of fish and genetic amelioration
on fish breeding.
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TGEARAARATACGACT T TGCCGEAATCTGL TCGATAACGT GCGAL T TAGE TACCTACAACT TTACACATATGGT GTTAGT T TAAAAT TAG 92
CTITAT I CGTCAGAACAACAAT TCGTCAT T TACCC T COCAT AAGET GTAAGCAGGEAECC TEATATCCAT CUCTCAGGT TCCCAGEGATE 182
MCMMQMWWWMQWWTWGTMCMM 272
M KAEQDGDILLEZEDSPQEDNGVLITNGTY 24
AGCTCCATCTCTOCTCCTGCATCACCT GTGHGCCCAGGACGARCCOTTCTCCACG TACT T TGAGGAGARGOTGCACAT TCCTGAGANTGTC 362
$ S I 5 PPASPVAQDBDETPFSI!YFEEEKUVHEHTIPENLTV 54
WATTMTTCWTMTCYMTTCMM&:WTTTT&WTTGC TACI TGGATCCAGGGAACATCGAG 452
SQVFSFRKLWAYTGPGFLMSIAYLDPGNTEE 84
™I
T EACCT T CAGTCTGGAGE TAARRGC T GEC T T TARGC TCCTATGGE TG TUCT TGEGAGCCACCAT CAT TGELE TGO T GTITGCAGAGGTTA 542
S DL QS G6AKAGF R RKLLWY L LGS AT I I G L L L QRT 114
THZ
mtwmmt‘:c':cncm‘rmmmmmﬂrcmsﬂtcrcmtcumIrmtc 632
AARRRVVTGMHELAEUVCNR®GYZPTZIU 144
ATGETGOAGE TGECART TAT TGEC T CAGACAT GUAGGAGGT CAT T GG To T GCCATAGC TC T CAACCICC T TC TG GGGTAGEATTCTA 22
M VvEL AT TITGSDMQOQEUVIGCAIALNLSLSVYGRIP 174
™

DPGTGEGCAGEAG TCCTCATCACCATCACAGACRCAT TTGITITCCTOT T TCTAGACAAATA TGECCTEAGGAAAC T TGAAGETTTCTET 812
LE&GVLIMTDTF?FLPLDR?GLRRLE_&_LE 204

GGCTTTCT CATCACTGTCATGECTATAAGC TT TGO TACGAGTAT GTCCT GET ARAGT CAAA CCAAGC GGAGC TGCTGARGGGGATGTTT 902
G F L T v MAL>ISFGYEYVEVXPNG O AELILEKGMEFE 234
TTACCTTACTGT GCTGGCTGTGGACCTOTGCAGCTGGAGCAAGCAGTGEGEAAT CGTAGGCGCTGTCATCATGCCTCATARCATCTACTTG |02
LP?C&G’C’GPLDLSQAVGTVG&VJ.HPﬂHZIL 264

THE

CACTOAGCGO T TETCAAGT CTCGGGARATOGA T COOARARAT AAGAAGEARGTARAGGAAGC CAACAAGTACT TCTTCATCEAGTCAACT 108:

VXS5 RETDRUKNIEKWXEDUVEKEANEKYFFTIEST 294
ATCGEGCTTTTCATCTCCT TCCTCATCARCGTC T TTGTCOTAGEAGTCTT TGETCAGGC TT TCTACAATAAGACCART GETGACGT GAAT 117
I AL F I S FLINYFVVAVEAQALZEYNKTNADZYN 324

™7
GAAT ST TGTAATARRACCGECAGCCCTCACACAGAT CTCT T CECTCTCAACARC AAGRCGE T GGAGG T GGACAT LTACARAGGEGGASTG 1262
B S CNKTIT G S PHTIT PL PP L NNXXITLEWDIYKISGGV 354
GTTCTGGECTETGTCT TTGGCOCT GCAGCCCTC TACATC T TGECTATAGGEATCCTGECAGE TGEACAGA ST 1 CCACCATGACAGGIACT 1352
v L GCc VvV rere p A AT YT LATIGTILAAGQS RSS T MTGH 384

T™HE
TACTRTGGACAGT T TECCATGGAGGGAT TCCTGAACCTACGGTGGTCCORT TT TGN CAGAGTGCTGC TGAACCOCTCCAT IGEEATCACG 1442
LS GO FAMEGFLNLRW SRFARVLLNRS LGIT 414
M2
CCTACACTGCTGGTHGC’!J\TTTTTCAGG.\TGTTWATCTGHCWT?WTT CCTCARTGTIGC TTCARRACATGCAGCTTCCA 1532
P T LLVATITFQEDYVY RLIT GINDVFILINUVLDINMGLZP 444
TTTGET T TGATTCCAAT TCTGACCT TGACARGT CTGACATCOATAATGAATGAS TT T GCARACGGAT GG TGT GGANGATCTCOGGAGES 1622
LTS5 I MNP F ANSGLVHWFIETILIJSESIG 474

THM10 ™I
ATCGTCATCCTGATEET I TGTECAA TCAACATGYACT I TSI GGT CET T TACG T BRCGECTC TEARCAGCG TGC TGO TE TALG I T C T Lol 1712
I Vv I L VvVvc AT NMY F VvV V VY VIALN:SVLL Y V LA 504
GETCTGCTTTOCGTGGOC TATCTGTGE TTIG IAGGC TACC T GROATGGCACT 6T TTGGTIGCC T TGAGTET TTCCT GO TGGACTTTRGE 1802
A L Lk S VA Y L C F VY G ¥ £ A WHCLVALGVSCLDFG 534

TM12
AGEAGGTARGC AN TCGACCTGCTGTGC T CATAGAGGAGCL GTC GAGTACGAC TCC TAGAGCTGARCAGGACAGT AACCACCAGEAT TC 1882
SR VWS NR PAV LI EEFS BY DS 554
CTCT 1O I T P GEAGACAC T EAGCCC T GTACACAACCAGGACT T I CTAGATCACT TARGA TC I TAAAGCACATTTICTGT TAATGYCA 1982
ACATGT I TATT TTGTGTCGGGCTGEGTCICATAATATGG TGO TT T T TAGGTACCOGAT GAACATAAT TART ACT TCACCAGCACAGAARA 2072
TACAACACECAGT T TTCAGT TEACATAC T GTGACA T GAGTATATTATADRACAT GTAACTCTAT T TATGATTARCCCARGTATCTGIATST 2162
GAARTAAGATTTTCCGTCCT TTTCTAAMATAT TATCTAGACAT TGAAPAATGRAGGCTCAGT TTGTATTT TTGTTAAATAATGTTGGTIT 2252
ACACARRCTACAGTAT TCAGTATTGTTAT TCAGTACACAT I T I T CCCATGTAGGT GTALCAGCAACAGT TGATTCTTITTTATTATTTAG 2342
AAAAACTRAACCGATGTC T GoAT G TCCAGTGARGATL T T ICT O TCAT T TAT I T TAC TGT TG T T TACAT Y GAGTAGCAGCAACCTAACT 2432
AT TACHTARTGTARTCATC T T T T T IGAT TGAT T1GGT T T AAGACAGGTAL TARAGC TAGC TGECT CGTACAC T TTGC TCTETGTGAGES 2522
CTOTTGATANTGTGAAGTACAGTGTGICCTGE TGCTCATTCT G TATGATT TCC TUCCAGTCTACC TOGACAT CCTCARTTATC T TATCT 2612
CARCTCAT TGeTACTGTCTCTATAGCAGT I TGAT TCACTGGATET TIGCATCTARCAAT TCATAT TTTTAAGAGRATAATCCTATTATCTG 2702
TAACARRAATCACTARA TGAGATOCAGCCCTAC I TGTGT TARRA I CAT T TGACTACCEGGT T GA TG TN GAGC TGAT I TCCTGTTTA 2792
ACATGTCAAAGAAGCT TAAGT GGG T ARRGT T TCAGTARCA I GUATAATGATGCAT GTACT TOAT T TG TCACT TCTCC TG I GIGAAGTCTA 2852
AT TP C T T GT IO AC T CAAGE CTAGRGTGEATA T CTACT CAAC T TAACCARGTCTEGT TCARRRCCTUCT TCAAGRA TGRAAGAAGTT 2072
TTTTTARARATATGAGE TGAGTGTGAAGTCAGAT T TGTGAAGTGRAGUT TTGTATGACTGCAGCT TEATCOTCCGAGCCTCT TTTAGT GO 3062
CTAMATAAGTGTGARAGARACARGTTTGARGANCTGTGCAGGAGTIGT T ICATCACT ICTTGACT GTGAGEETTTAGGTCTTGCATARMA 3152
AGTATAATATGTARARATATTGAT TTGTAT TAGCCT ITGT TAAAT GATAACAGGAT TAACT TCTATTCCATGT TETTAT I TAGT T TIGT 3242
TUTGGATAARRATGT GAGEAGAAAGCACTGAT AGACATGTAT TGT AATATARATAT G GATATARCAGCTAT TACAR TACAT GTGETTGT 3332
CATTTATGANAGAACTGACT TAT T TARACTGCT ATGCAGACANGAGRAGGAAL TEETCATG TAGCCGL T TGACAR T AAT GG TACAGT TAT 3422
AATTETTETARATGTCATGACARAGCTETGOT TAARAGGRGAAC TACAAACARAAGT TCARGRAARACCGRAGTCAARACAAGTACAGRGGEN a5tz
GI T AT T I TAAAGCCCAAAACCACATGT I T GTCTCAGACAGC TCTACAGTCTGTAATCTATC I TTAAACCOCTGAAACCAGTCATITTG 3602
TCAATTARAGYCCOCAAAT TOCACAACT CAGAA TAAGATGCAGTC TGETCAGAT TCAT T TARATGTCEAART TG T TTGTTAAT TCTTGTG 3692
CATTGCATCTGTTARTTAATTAAAC TCAGGTET GTCCAGEAATCAGROANATT O T GAAGGCAGARCARAT GT T T TCTCTCAT IAGGAT G g2
CTTARATGAGTCAGTGCAGTTATT T TCAGAT T TATGTCTGT TTCT TT TCACCARARATGGAACTACTATTAATAT TTACTGTAGAT T TTT 3872
AACAGGT TOAT GGG T TGCAGACC T GAT TG T TAGAGTAAGTATT T TAAT ARA GCARCAGGUARATATAAT AR ACC AR T GCAAAGAGRATT 3862
ARACTTGTTT TAGGGAAAAATATTCTY T T T T TAD T I AAGL CANG T GCOATCART TCCTCTCTCAGCCT CAGTAGAT CACGGU TGAGALT 4052
AAATACAATACCCACTCTGOCTTCACATAGGOGTGTTTCAGTC TAACACAGGGGUACTTGAGAAGCACAACAGC TTTTTACAT TGATCCT 4142
CTACGGCAGTAGAGE TAACATGTCCARACC TTARATAAGGT CAGAAACAGT C TGACTAT T GTARAT TARAAGAAGAGATTAGTGAAGGCA 423z
AATCCTCAMGT T TARAAT TAGACTGTGTACT T TAGCAGC TAACAA TATCOCARGCAAGATGTGTGTATCAATCCATAAGAACATACAGTT 4322
ANTTCAGTGATARCAGARAAGTTCT CAGGT TCT TTCAGTGARGT TATTGT TGCAT ICART T T TCACT I TAT TGAGGT GGATCAGG TACAG 4412
CTGUTGGT T TCT GOT T CARAGT TCICATAATCT TARAGT T T CTCAAGGT TTTCATAGAGS T GATAGAGATGTAANT TACAT T T TTCACAL 4502
TACTGTGAGT TTATACAGTGTCATATGAATACCTCTCTGGT GARARACCATGGCARAGACACAGT TCGART TGT TACAGAGAARATTTCA 4592
ATGTAGTAATGTGAACAC TGANGT TATCACT TAT T TCTGETCT T TGGGATIGARATGEATARGTGT CTGTAATAARA T GGGAMATAATGOCE 4662
ARRRAARAAARMARRARCARAMANARAR 4710
3 Nramp
Fig.3 c¢DNA sequence and deduced amino acid sequence of Pagrus mgor Nramp
,12 _ s 8~ 9 _ , polyA
R C ,N C

Ammo acids are indicated with italic letters and line under corresponding genetic codes transmembrane regions(TM) are underined with ~_ and
numbered 1~ 12. The’ consense transport motif’ (CTM) located between TM 8 and TM9isunderlined with . polyA signals are represented with
A predicted protein kimase C phosphroyhtion sie is underlned with ___ , three predicted N- Ink glycosylation sites are underlined with
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