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Cloning and Analysis of NBS-type Resistance Genes

in Sesame against Macrophomina phaseolina
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Abstract: In this study,four pairs of specific primers were designed based on comparison of NBS-
RGAs of stem blight-resistant cultivars with sesame EST sequences, with which sixteen full-
length RGA genes (GenBank accession number; KC477692 — KC477707) were cloned from ten
different resistance cultivars against Macrophomina phaseolina. All of these RGA gene sequences
contained the characteristic domains of NBS-type disease resistance genes,and shared the amino
acid identities of 35% —52% with NBS-type disease resistance protein according to Blastx analy-
ses. They were divided into four types by MEGA 4. 0,and all belonged to non TIR-NBS type. The
result gives the foundation for further screening sesame resistance genes against Macrophomina
phaseolina.
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)
el , 12 NBS-
o ) LRR 1 2
, , 6
(R ) , 11 RGAs,
) DNA  ¢DNA, R NBS-RGAs
(resistance gene analog, RGA), R EST , 4 ,
(nucleotide bind- 10
ing site, NBS) , (leucine rich re- ,
peats, LRR) ., / (re- , .
ceptor-like serine/threonine kinases, STK) |
(leucine zipper,1.Z) Toll 1
-1 (toll and interleukin-1 1.1
receptor, TIR) , NBS- 8 KKU3
LRR R » NBS (S, (S2). (S3),
, OISR (S5). (S6).
S NBS (ST, 11(S8) 2
; R B (S9), 1 (S10),
[9] . [10] 3 , s
RGAs, NBS . —70 °C o
9 14 1.2
RGAs s 1.2.1
RGAs ’ NBS RGAs
QTLs EST C D,
| RGA , ( 10 RGAs,
1 RGAs
(5'—3") /bp
NBS1 F:AGTGGTTATAGAAGACGAGGTTTGG 2 326
R:AATGAACAAGTGGAGGAAGAAGAAC
NBS2 F.CCCATTCCATTGTCTGAAACTCC 2 805
R:GGTTGTTGAAAATCCCACCTGTC
NBS8 F:AGGAAACACTCCACTACCATCTACG 2 377
R.:CCCTGTAAACGCATTGTCCCT
NBS12 F.CTCTTTGGCATCATCCATCTC 1 905
R:GAAGCAGGAATACAGAGGTCATC
1.2.2 DNA RNA (5 U/pl)0.2 ul,  ddH,0 20 uL, PCR
PCR DNA (gDNA) :94 °C 5 min; 94 C 30 s,
CTAB ™,  RNAiso Plus (TaKa- 57 C 305,72 C 3 min, 35 ;72 °C
Ra ) RNA., DNA 1 10 min, Bioer PCR o
. 1.2.3 . 1.2%
cDNA, . PCR , )
gDNA  ¢DNA 4 PCR pMD19-T s
PCR . PCR : 10 ng/pl
3 L 10 X LA buffer [[ 2 yL.2. 5 mmol/L dNTP Blastn Blastx NCBI
1 pL 10 pymol/L 1 pL.LA Taq , NCBI  ORF finder
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. DNAMAN 2.2 RGAs
, MEGA 4.0 . NBS
GenBank 2 2. 2 s
2 16  RGAs: NBS1 . 9
2.1 RNA cDNA , SIRGAI ,DNAMAN
RNA 1, 8
RNA 3 . . 98. 7%, 8
ODy50 /ODygy 1L 8~2 0, RNA 99. 91%, 3 ,
. 1 ; NBS2 .
cDNA, UBQ5 (GenBank 2 805 bp ,
:JQ658357. 1) (F: 5'-TCTCGC- SIRGAZ; NBS8 , 3
CGACTACAACATTCA-3'; R: 5'-TGGA- 2 377 bp . SIRGAS
CACTCTTTCCTCAACCTCT-3" . DNAMAN 3
202 bp , cDNA 99. 71%, 1
PCR . 2 371 bp . SRRGAS , 3
SIRGAS 97. 82%,
SRRGAS 15 .
e 9 ; NBS12
cDNA
5§ — 1 905 bp . SIRGA12 , DNAMAN
1 RNA 99. 37%, 12 .

1,15,16,18. DL 5000 Marker; 2—5. S$4.,56.,57,S10 SIRGA8 (SRRGAS) ;
6—14. S1—S9 SIRGAI ; 17. S9 SIRGAIZ ;
19.20. S5 SIRGA2 SIRGA12
2 NBS
2 NBS
/bp
kku3 11 1
(S9) DSH (S (S2) (S5) (S6) (S7) (S3)  (SB) (S10)
SIRGAI gDNA NBS1 2 323 2 326 2 326 2 326 2 326 2 326 2 325 2 326 2 326
(KC (KC (KC (KC (KC (KC (KC (KC (KC
477692)  A477693) 477694) 477695) 477696) 477697) 477698) 477699) 477700)
SIRGAS gDNA NBS8 2 377 2 377 2 377 2371
(SRRGAS8) (KC (KC (KC (KC
477702) 477703) AT7704) 477705)
SIRGA2 cDNA NBS2 2 805
(KC
477701)
SIRGAI2 cDNA NBS12 1905 1 905
(KC (KC
477706) 477707)

GenBank
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2.3 RGAs (Beta wulgaris) NBS-LRR
NCBI  Blastx RGAs (ABJ99598. 1) 44 % ; SIRGAS
C 3, , SIRGAI (Solanum demissum) Rl
Solanum hougasii (AAY53482. 1) 38%.,
RGHI1 ( AEW48211. 1), RGHY9 ( Solanum acaule ) NBS-LRR
(AEW48189. 1) 38% ; SIRGA2 (CAB56299. 1) 35% ; SIRGAIZ2
(Solanum Lycopersicum) Solanum X Edinense RGH9
NRC1 (ABC26878. 1) 52%, (AEW48201. 1) 43%.
3 4 RGAs GenBank NBS
GenBank /% E
SIRGAI AEW48211. 1 RGH1 Solanum hougasii 38 29
AEW48189. 1 RGH9 Solanum hougasii 38 g%
SIRGA2 ABC26878. 1 NRC1 Solanum Lycopersicum 52 0.0
ABJ99598. 1 NBS-LRR Beta vulgaris 44 0.0
SIRGAS AAY53482. 1 R1 Solanum demissum 38 fe 80
CAB56299. 1 NBS-LRR Solanum acaule 35 le 108
SIRGAL?2 AEW48201. 1 RGH9 Solanum X Edinense 13 be o7
2.4 RGAs R Kinase-2 . RNBS-A , RNBS-B, RNBS-C
, 16 RGAs Kinase-2
RGAs s (LLVLDDVW) (W),
GenBank L6 (U27081)7 non TIR-NBS e
RPS2 (AAA21874)1% | RPMI (1 .16 RGAs
(X87851), ICI (AF039681) N 4 ., non TIR-NBS ,
(U15606)"'"  NBS , SIRGA2  non TIR-NBS ICI , SIR-
4 RGAs  ICI 36526~ GAIl, SIRGAS, SRRGAS, SIRGA12  non TIR-
41, 74%, RPS2 21. 12% ~26 18%, NBS RPMI ,TIR-NBS N.L6
L6 22 69%~25 42%, N .
4 82%~13 36%, RPMI1 8 19% ~
34 73%C 4), NBS 3
. 10
4 4 RGAs R 16 NBS RGAs ,
% NCBI \
SIRGAL SIRGA2  SIRGAS  SIRGAIZ 35% ~52%, NBS
IC1 38.70 11.74 36. 68 36. 52 ’ ’ RGAs
RPS? 24.79 21.12 26. 18 24. 68 ° 16
L6 24, 48 24.15 22. 69 25. 42 ’ >
N 13. 36 4.82 11.30 12.12 ’ RGAs ’
RPM1 34.73 8.19 32. 64 32. 22 [1pomoea batatas (L.) Lam. ]
0 RGAs 4
DNAMAN , Kinase-2 (LLV-
C 3, , 16 RGAs NBS LDDVW) (W), non
, P-Loop. TIR-NBS RPMI1 .
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