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TCGTCCTCGARGAGARTGGCGARGGCGTAGGCGCCCTTGATGCGCTTCAGCATRGCARGCATGRCTTCGCGLCGLCCCAGTCCATCACGECGEARCT TCTCCAGGAGATGCGCGACGACCTCCGT
ACGGATCGTCCTCGARGAGARCGGCCAGTGCGTAGGCGCCCTTGACGCGCTTCAGCATGGCATRCATCGCCTCGCGCCGCCCCAGTCCATCGCGCCGRTATTTCGTCAGARGATGCGCGACGACCTCGET
ACGGATCGTCCTCGARGAGARCGGCCAGTGCGTAGGCGCCCTTGACGCGCTTCAGCATGGCATRCATCGCCTCGCGCCGCCCCAGTCCATCGCGCCGRTATTTCGCCAGARGATGCGCGACGACCTCGET
ACGGATCGTCCTCGARGAGRRCGGCCAGTGCGTAGGCGCCCTTGACGCGCTTCAGCATGGCATRCATCRCCTCGCGCCGCCCCAGTCCATCGCGCCGRTATTTCGCCAGARGATGCGCGACGACCTCGET
ATGEGTCGTCCTCGARGAGARTGGCGARGGCGTAGGCGCCCTTGATGCGCTTCAGCATRGCARGCATGECTTCGCGCCGCCCCAGTCCATCACGGCGGARCTTCTCCAGGAGATGCGCRACGACCTCLGT
acggalCGTCCTCGARGAGAALGGLgRagGCGTAGGCGCCCTTGALGCGCTTCAGCATRGCARBCATGCL TCRCGLCGCCCCAGTCCATCACGgCGGaAcTTCLcCAGEAGATGCGCRACGACCTCCET

131 140 150 160 170 180 190 200 210 220 230 240 250 260
| I
GTCGGTTTCCGTCTGGRACTGRGCTCCTRCCGLGGCCAGTTCRTCCTTGAGTTCAGCGARGTTCTCRATGATGCCGTTGTGTACGACCRCCACGCCCCARGTGARRTRCGEATGGECATTCCGTTCCRTA
GTCGGTTTCCGTCTGGRACTGRGCTCCTGCCGLGGCCAGTTCRTCCTTGAGTTCAGCGARGTTCTCRATGATGCCGTTGTGTACGACCRCCACGCCCCARGTRARRTRCGEATGRGECATTCCGTTCCGTA
GTCCGTCTCCGTCTGGRATTCCGCTCCTCCTGLCGCCAGCTCRTCCTTGAGCTCGGCGARRTTCTCRATGATGCCGTTGTGARCCACGRCGACGCCTTCAGTGARRTRCGEGTGRGECRTTRCGTTCCRTG
GICCGTTTCCGTCTGGRATTCCGCTCCTCCTGCCGCCARCTCRTCCTTGAGCTCGGCGARRTTCTCGATGATGCCGTTGTGARCCACGRCGACGCCTTCAGTGARRTGCGEGTGGGCRTTRCGTTCCRTG
GTCCGTCTCCGTCTGGRATTCCGCTCCTCCTGLCGCCAGCTCRTCCTTGAGCTCGGCGARRTTCTCGATGATGCCGTTGTGARCCACGRCGACGCCTTCAGTGARRTGCGEGTGGGCRTTRCGTTCCRTG
GTCGGTTTCCGTCTGGRACTGRGCTCCTGLCGLGGCCAGTTCRTCCTTGAGTTCAGCGARGTTCTCRATGATGCCGTTGTGTACGACCGCCACGCCCCRRGTRARRTRCGEATGRGCRTTCCGTTCCGTA
GTCgGTETCCGTCTGGRAAC T2gGLTCCTeCeGLeGCCAZL TCRTCCTTGAGE TCRGCGARE TTCTCGATGATGCCGTTGTGLACEACCRLeACGLCeegeGTRARRTECG6ATGGRGECATTCCGTTCCGTa

261 270 280 290 300 Ho 320 330 340 350 360 370 380 390
| |
GGOGCCCCRTGRETCGCCCAGCGGETGTGTGCGATGCCGATGRTGLCGGCCAGCGECTRCTCTTTCARCCTRTTCTCG-RGATTRACCAGCTTGCCCTCAGCCCGACGGCGLTRCARCRTTCCCGCTTCG
GGCGCCCCETGEETCGCCCAGCGGETGTGTGCGATGCCGATGRTGLCGGCCAGCGECTRCTCTTTCARCCTRTTCTCG-RGAT TGACCAGCTTGCCCTCGGCCCGACGGCGCTGCARCETTCCCGCCTCG
GGTGCTCCATGEGT TGCCCAGCGCGTGTGEGCGATGCCGATGRTACCGGCCAGAGECTCCTCTCTCARCCTGCTCTCG-RGET TGACCAGCTTGCCCTCGGCCCGLCGGLGCTGCAGCETTCCCGLRTCG
GGTGCTCCATGEGT TGCCCAGCGCGTGTGEGCGATGCCGATGRTGCCAGACAGAGEGGCCTCCTTCARCTT-CTCTCGGAGET TRCCCAGCTTGCCCTCGGCCCGLCGGLGCTGCAGCRTTCCCGCRTCE
GGTGCTCCATGEGT TGCCCAGCGCGTGTGEGCGATGCCGATGRTGLCGGCCAGAGGCTCCTCTCTCARCCTRLTCTCG-AGET TEACCAGCTTGCCCTCGGCCCGLCGGLGCTRCAGCRTTCCCGLRTLG
GGCRCCCCRTGRETCRCCCAGCGGETGTGTGCGATGCCGATGRTGLCRGCCAGCGECTRLTCTTTCARCCTRTTCTCG-RGATTGACCAGCTTGCCCTCGGCCCGACGGLGLTRCARCETTCCCRLTTCG
G6e6CeCCyTRRETcGCCCAGLGEGTGTGLGCGATGCCGATGATELCyheCAGChRet gCTCLL TCARCCTgt TCTCG, AGAT TgalCAGCTTGLCCTCGGCCCGACGGLGCTRCASCRTTCCCGLTCy

91 400 410 420 430 440 450 460 410 480 430 500 510 520
| I
ATCGTCRCGACGCCGGCCGARTCATAGCCGCGATATTCCAGACGCTTCARGGCTTCGACCAGCCGLTCCGARACCGRCTGATGTCCAACGATACCARCARTCCCGCACATRTTC~TCTCCGARRTCACCT
ATCGTCRCGACGCCGGCCGARTCATAGCCGCGATATTCCAGACGCTTCARGGCTTCGACCAGCCGLTCCGARACCGRCTRATGTCCAACGATACCARCARTCCCGCACATRTTC~TCTCCGAARTCATCT
ATCGTCRCGACGCCGGCCGARTCGTAGCCRCGATACTCCAGGLGCTTCARTGCTTCGACCAGCCGLTCCGATACCGRCTRATTCCCCACGATACCARCARTCCCGCACATRTTC~TCTCCGAARTARTCT
ATCGTCRCGACGCCGGCCGARTCGTAGCCGCGATACTCCAGGRGTTCCARTGCTTCGACCAGCCGLTCCGATACCGRCTGATGCCCGACGATACCARCARTCCCGCACATRTTC-TCTCCGAARTARTCT
ATCGTCRCGACGCCGGCCGARTCATAGCCGCGATACTCCAGGLGCTTCARTGCTTCGACCAGCCGCTCCGATACCGRCTGATTCCCCACGATRCCARCARTCCCGCACATATCCCTCTCCGCGTCTCTTC
ATCGTCRCGACGCCGGCCGARTCATAGCCGCGATATTCCAGACGCTTCARGGCTTCGACCAGCCGCTCCGARACCGEC TGATGTCCARCGATACCARCARTCCCGCACAT

ATCGTCRCGACGCCGGCCGARTCATAGCCGCGATAL TCCAGacGeTECAREGCTTCGACCAGCCGLTCCGAAACCGECTGAT L CCAACGATaCCARCARTCCCGLACAT, L, c bebeeg, .. by

521 530 540 550 560 570 580 590 600 610 620 630 640 649
| |
AGGCACARCAGTAGGACTAC-----~ CCGCC-GC--GCCTTCATTCAGGG-TCTTCTARRTARCATTCAGCARGATTGGTARARTCGATTATTAGGATAGCARTCATCCACCCTATGGATARGARARGA
AGGCACARCAGTAGGACTAC-----~ CCGCC-GC--GCCTTCATTCAGGG-TCTTCTARRTAACATTCAGCARGATTGGTARARTCGATTATTAGGATAGCARTCATCCACCCTATGGATAR
AGGCGCAGCAGTAGGACTACGGACGACCGCCCECCGGCCTTCATTCAGGG-TCTCCTARATARCATTCAGCARGAT TGGTARRATCGAT TATGAGGATAGCARTCATCCACCCTATGGATARGARRRGA
AGGCGCACGAGTAGGACTACGGACGACCGCC-GCCGGCCTTCATTCAGGGGTCTCCTARATARCATTCAGCARGAT TGGTARRATCGAT TATGAGGATAGCARTCATCCACCCTATGGATARGARARGA
ACGCCCTGCGGCGTATCAGC---~-~TCRARTGTAACGACCAC-TGCATGTTTCCCCGA

I R IR T

B41-13 s 50535 44 ;5 nodbox3/nodbox1 S5l o sy 4 4l 255 DNA anksd JI 5 anslie Y S5

(NCBI) 05 b 3 59 90 sbrasld> L

&:—357 Q PCR AJ‘9n¢=:==A L5<3)"$".7:5:J‘ ‘:5~,25 A ‘}S;aﬁ


https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.58.6
https://jstnar.iut.ac.ir/article-1-1089-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-29 |

[ DOR: 20.1001.1.24763594.1388.13.47.58.6 ]

... 8. medicae 4 Sinorhizobium meliloti s g 55 5 s B4 5 S| 2

B11-8
S.nelilobi(L37353)
S.meliloti{AL591785)
R.meliloti{AJ237844)
5. nedicae(CPO0D0738)
Consensus

B11-8
S.nelilobi(L37353)
S.meliloti{AL591785)
R.meliloti{AJ237844)
5. nedicae (CPOD0F3B)
Consensus

B11-8
S,nelilobi(L37353)
S,neliloti{AL591785)
R.neliloti{AJ237844)
S.nedicae{CP000738)
Consensus

1 10 20 30 40 50 60 70 80 30 100 110 120 130
| |
ATGACAGAGACTTCGCTCGGTACGAGCARTGARCTCCTGETTGAGCTTACGGCGGAGATCGTTGCCGCCTATGTARGCAACCACGTGGT TCCRGTTGCCGAGCTRCCGACGCTCATAGCCGACGTGCATT
ATGACAGAGACTTCGCTCGGTACGAGCARTGARCTCCTGETTGAGCTTACGGCGGAGATCGTTGCCGCCTATGTARGCAACCACGTGGT TCCRGTTGCCGAGCTRCCGACGCTCATAGCCGACGTGCATT
ATGACAGAGACTTCGCTCGGTACGAGCARTGARCTCCTGETTGAGCTTACGGCGGAGATCGTTGCCGCCTATGTARGCAACCACGTGGT TCCRGTTGCCGAGCTGCCGACGCTCATAGCCGACGTGCATT
ATGACAGAGACTTCGCTCGGTACGAGCARTGARCTCCTGETTGAGCT TACGGCGGAGATCGTTGCCGCCTATGTARGCAACCATGTGGT TCCRGTTGCCGAGCTRCCGACGCTCATAGCCGACGTGCATT
ATGACAGAGACTTCGCTCGGTACGAGCARTGARCTCCTGETTGAGCTTACGGCGGAGATCGTTGCCGCCTATGTARGCAACCATGTGGT TCCGGTTGCCGAGCTGCCGACGCTCATAGCCGACGTGCATT
ATGACAGAGACTTCGCTCGGTACGAGCAATGARCTCCTGETTGAGCTTACGGCGGAGATCGTTGCCGCCTATGTARGCAACCACGTGGT TCCRGTTGCCGAGCTRCCGACGCTCATAGCCGACGTGCATT

131 140 150 160 170 180 190 200 210 220 230 240 250 260
| |
CGGCTCTCARCARCACCACGGCTCCTRCGCCGGTGRTCGTCCCAGTGGARARGCCGAAGLLTGCGGTTTCGGTCCGARAGTCGRTGCAGGACGACCAGATCACATGTCTCGARTGCGRCGGCACCTTCAR
CGGCTCTCARCARCACCACGGCTCCTRCGCCGGTGRTCGTCCCAGTGGARARGCCGAAGLLTGCGGTTTCGGTCCGARAGTCGRTGCAGGACGACCAGATCACATGTCTCGARTGCGRCGGCACCTTCAR
CGGCTCTCARCARCACCACGGCTCCTRCGCCGGTGRTCGTCCCAGTGGARARGCCGAAGLLTGCGGTTTCGGTCCGARAGTCGETGCAGGACGACCAGATCACATGTCTCGARTGCGRCGGCACCTTCAR
CGGCACTCARCARCACGACCGCTCCAGCGCCGGTGRTCGTTCCAGTGGAGAAGCCGARGLCCGCGGTTTCGGTGCGARAGTCGETGCAGGACGACCAGATCACTTGTCTCGARTGTGRCGGEACCTTCAR
CEGCACTCARCARCACGACCGCTCCAGCGCCGETGRTCGTTCCAGTGGAGAAGCCGARGLCCGLGGTTTCGGTGCGARAGTCGETGCAGGACGACCAGATCACTTGTCTCGARTGTGECGGEACCTTCAR
CEGCECTCARCARCACEACEGCTCCLGCGCCGETGRTCGTeCCAGTGGAaARGCCGAAGLCLGCGETTTCGGTeCGARAGTCGETGCAGGACGACCAGATCACATGTCTCGARTGGGCGGEACCTTCAR

261 270 280 290 300 30 320 330 340 350 360 370 380 390
| |
GTCGTTGARGCGGCATCTGATGACGCACCACARCCTTTCRCCGEAAGARTACCGCGACARGTGEGATTTGCCTGCGGATTATCCGATAGTCGCACCGGCCTACGCGGARGCGLGLTCGCGGLTCGCCARG
GTCGTTGARGCGGCATCTGATGACGCACCACARCCTTTCRCCGEAAGARTACCGCGACARGTGEGATTTGCCTGCGGATTATCCGATAGTCGCACCGGCCTACGCGGARGCGLGLTCGCGGLTCGCCARG
GTCGTTGARGCGGCATCTGATGACGCACCACARCCTTTCRCCGEAAGARTACCGCGACARGTGEGATTTGCCTGCGGATTATCCGATAEGTCGCACCGGCCTACGCGGARGCGLGLTCGCGGLTCGCCARG
GTCGTTGARGCGGCATCTGATGACCCACCATARTCTTTCGCCGGAAGACTACCGCGACAAGTGGGATTTGCCTGCCGACTATCCGATGGTCGLGCCGGCCTATGCGGARGCCCGCTCGCGGCTCGCCARG
GTCGTTGARGCGGCATCTGATGACCCACCATARTCTTTCGCCGGAAGACTACCGCGACAAGTGGGATTTGCCTGCCGACTATCCGATGGTCGLGCCGGCCTATGCGGARGCCCGCTCGLGGCTCGCCARG
GTCGTTGARGCGGCATCTGATGACECACCACARCCTTTCGCCGGAAGAaTACCGCGACAAGTGGGATTTGCCTGCEGALTATCCGATGGTCGCaCCGRCCTACGCGEARGCECGCTCGCGGCTCGCCARG

91 400 410 420 43432

| |

B11-8 GAAATGGGTCTCGGACAGCGTCGGARGCGTCGCGGCARGTGA
S.nelilobi(L37353) GAARTGGGTCTCGGACAGCGTCGGAAGCGTCGCGGCARGTGA
S.neliloti{AL531785) GAARTGGGTCTCGGACAGCGTCGGAAGCGTCGCGGCARGTGA
R.neliloti{AJ237844) GAARTGGGTCTCGGACAGCGTCGTAAGCGTCGCGGCARGTGA
S.nedicae{CP000738) GAAATGGGTCTCGGACAGCGTCGTARGCGCCGCGGTARATAR
Consensus GAAATGGGTCTCGGACAGCGTCGEARGCGLCGCGGCARgTEA
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