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Cloning of resistance gene analogs from Lagenaria siceraria based on
conserved domains of NBS -LRR type R gene

ZHAO Qin, XIE Dasen, HE Xiaoming, LUO Shaobo, PENG Qingwu
( Vegetable Research Institute, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract ; [ Objective ] Isolation and identification of resistance gene analogs ( RGAs) of Lagenaria
siceraria would lay the foundation for a further cloning of disease resistance genes and marker-assisted se-
lection (MAS) of resistance breeding. [ Method] According to the conserved domains of nucleotide bind-
ing site and leucine rich repeat (NBS-LRR) type of disease-resistance genes in most known plants, de-
generate primers were designed and synthesized to isolate resistance gene analogs from genomic DNA of
bottle gourd resistant variety “Dazihu” , with length variation, conservative domain, homology alignment
and phylogenetics analyzed by various bioinformatics softwares. [ Result and conclusion] Twenty three
RGAs were obtained and named as HNB1 - HNB23, and the GenBank accession numbers were
KJ908192 — KJ908214. Sequences analyses and alignment results indicated that the full-length of RGAs
varied from 242 nt to 261 nt, and the deduced amino acids sequences contained typical conserved do-
mains of NBS R genes, such as P-loop and Kinase-2a. Eighteen sequences had continuous open reading
frames (ORFs). These RGAs showed a great homologous differences with the similarity ranging from 41.
5% to 98.8% , and the amino acid sequence similarity varied from 21.5% to 100.0% . At the nucleo-
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tide level, the sequence identity of 23 RGAs ranged from 40% to 100% with the cloned NBS R genes
from other plants, especially cucumber, wax gourd, luffa and calabash. The result of clustering analyses
showed that all RGAs were divided into 5 groups. These RGAs were ranked into non-TIR-NBS-LRR type

by homology and evolution analyses, which was consistent with the classification result based on multiple

alignment of deduced amino acid sequences.

Key words: Lagenaria siceraria; NBS-LRR type; resistance gene analogs; degenerate primer; sequence

analysis
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B Nicotiana tabacum N(BAD12594) VK Linum us-
itatissimum M (U73916) 4Ll 55 I% Arabidopsis thaliana
RPS2 ( U14158 ) . &t JN Cucumis melo FOM- 2
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SR A5 1 2k ORF. MegAlign F2 F [A) I LE X &
B,X 23 2% RGAs &% H R )7 S AHRIMETE 41. 5% ~
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Electrophoreses analyses of PCR products of NBS RGAs
from bottle gourd
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Fig.2 Clustering analyses of amino acid sequences encoded by NBS type RGAs in bottle gourd
HNB1.pro GMEGEG- KTTVARL VI NHEM- - | KE H- DK TVWYCVSEP F | RUNETERE FEQNEE G- | S NGWDSKEV LERE LOKEMHBQR- YELVIDDVN
HNB2.pro GMGGLG- KTITVAKAVENHEL- - VKAH- FDETIWVOVAAT- FODKKELRAILESLTN- FRSGLDSKDAI LRALOKELEGKR- YELVLDDVW
HNB3.pro GMGG! G- KTTLAKMVENHEA- - | KRH- FOKTEWVEVSKP-FI VIMKILEQIFQSLTK- TGSGLASKOVEL QRLREEMGEKK- YFLVLDDVW
HNB4 pro GMGGLG- KTTVAKAVENHEL - - VKAH- FDETI WYCVAAT- FODKKI L RAI [ESLTN- EPSGLDSKDRI LERLAKELEGKE- YeLviDDVW
HNBS.pro GMGGLG- KITVAKAVENHEL- - VKAH- FDETIWVCVAAT- FODKKELRAILESLIN- FRSGLOSKDAI LRALOKELEGKR- YELVLDDVW
HNB6.pro GMGG! G- KTTLAKMLENHDA- - | KGH- FDKTEWVEVSKP-FI VMKELEGE LQGLTN- TSSGLNSKEALLHRLREEMQGKK- YRLVLDDVW
HNB7.pro GMGGEG- KTTLAKMYUENHNY- - | KGH- FOKTEWVEVSKP- FVI I NELEGEFQGLTN- TCSGUNSKEAL- - RLREEMQBKK- YFELVLDDVW
HNB8.pro GMGGLG- KTTVATALEHKI KYEFVGYCELENVRENSGKNGHGLPNLRKMLESQVIQ- EEQHLS- MHI SRAFLKNRESGKK- VLI VLI DDVW
HNBS.pro GMGGI RRETTVATALEHKI KYEFVGYCELENVRENSGKNGHGLPNLRKMLESQVIQ- EEQHLS- MHI SRAFLKNRLSGKK- VL1 VLI DDVMW
HNB10.pro GMGGI G- KTALAQS| YGDEK- - VKEH- FELTMWVEH SEE- FOVKVEVEKE) ESUTKMREEPNLQLNTEIQSMUREKT DEKK- ¥iL EVL DOV
HNB11.pro GMGGEG- kT TLAKALYHNKI ASQFEGCCELSNVKEAS- KQFKGLVQLQENLEYEI LK- DDLKVVNLDRGI NI | RNKERS kK-
HNB12.pro GMGGLG- KTTLAKL VENHEM- - | KRH- EBKTHWVEVSEP- 1  NKELE R LKNEE G- RINEGENKEVEHK Uk NaMHBOR- ¥
HNB13.pro GMGGL G- KTALAQSVY NHNR- - MANQ- FOLKL WYL VSED- FSVKTEI RKI | ESATGKVADTSLQMDS LONELKSQI DEKK- ¥
HNB14.pro GLG-KTTVAKAVENHEL - VKAH- FOETIWVCVAAT: FODKKILRAI LESUTN- FPSGLOSKOR [HALOKE L EcKR
HNB15.pro -KTTVAKAVENHEL- - VKAH- FDETIWVCVAAT- FDDKKELRAILESLTN- FPSGLDSKDAI LRALOKE |
HNB16.pro G- KTTLAHEILKRIV--ESKS-FBEVVMSTY¥S8QT- PDVKNI QGQLAEKLG- - LKLEEETI EGRAVNILQKRLKG7KSI LV
HNB17.pro - KTALAQS| YGDEK-- ¥KEH- FELTMAWUE SEE- FOVKVEVEKEI ESLTKMREEPNLQLNTEQSMLREK I DEEK- HL
HNB18.pro E-- I RKH-FHET Wi CUSER- FDIDEFEVELEECLTDKVRT- - - KREELI HELA i
HNB19.pro -VKAH- FDETIWUCVAAT- FDDRKL LBALLESLTN- FPSGLB@:E&DAI LRAL
HNB20.pro -ESKSFEDEVVKSTYSQi-PD. KSEQGQ- GDQLG-- LKFEQETI EGRALRL.
HNB21.pro -1 EKH-EpKIvisuey EP FiUNEEEREREQNLKG-
HNB22.pro - - | KEH-EDKIVWYCVSE]
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“ AT OACBRRCAY B 5 R RIZAREN NBS R BE R~ Uy fgld
SIUK NBS 2 RGAs i 52 SRR 741 Ho Xt

& 3

Kinase-
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Fig.3 Amino acid sequence alignments of NBS type resistance RGAs in bottle gourd
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aca RGA(AFC97124) FH{DI4H: & ik 96% ,HNB18 535 I\
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Fig.4 Clustering analyses of amino acid sequences encoded by NBS type RGAs in known other plants and bottle gourd
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AR R S T TR P 4 S SR PP 31 22 R LU AR R
— 3.

3 g

TP M — B 9 AMIE 5T 24, 32 98 F R
FEIBUG Je R Ao 5 e AL 06 P ) R B P WL o) S 55
AU EA EEE X IUREF M EE K, ik
WEEE, BT 2RA N ENER R ZEE Ak,
(A AL PO, HL A 58 J 4 i DR 24 00 e, T
KA FHBIA 4> TARIC U8 0, R T 3 1 4 g 1 1
7 v R Bl e T AR 25 R 3RAS R SR XE AR K. A
FHE AR MY R JE DR <1 45 #5045 5 fRT O
519143 B3 RGAs, il vi e R 3 A 8 s 12 2 —.
FIF RGAs J7 i 5 e NBS-LRR 23 [H £ 76 B, 7t
JREEZ RS vz p A AR AR 4 © 0
NBS 2 R JE PRSP S5 40 it 18 H 5 1 4, WS 43
BT 23 Z5PUE DR A1), e 18 S5 7 A1 AT K
IEHE S 47 SIAETERS T 27 U W MAE 4 vh 2 2
NBS 2[R] Y5 3 R LA AR K B B LY 5 X 86751 5
FIRERI BN AR 22N B i R S A B
FIME , WX 2751 & T RGAs J#51, Hirbiy 18 4%
5T BE N IRETE R JEDN, 5 AR WSR-S #1K
22 N P EA R IR 5 G R

T 2B, AT AR E A N S5 A 0 N 3 PR A AR
& R FEPIFEEm T 5 . NBS 23 [ L) 3 P 7%
Z P VU S Al R LK 5 90 HES 78 e o A L, 4l
558 PR A 0 R A T T L R AR OR R 4R
P ETG SRR 5 R R PR e A AR 23
% RGAs B ¥ 51 MU PE7E 41.5% ~ 98.8% 2
], F77E 1 020 S SEA 5, 76 130 ~210 nt [X i) 28 5
W 3 g, U BHSIUI NBS 23t R A — AN 3R 1R 3
DRI, 3 6 38 DR T R R [ []— 25 R A AR [l 9% D
LA SRR . SIUR RGAs ZEIR 59 £ 5 1
X5 2R G B  Br— B0 R T RS B E
non-TIR-NBS-LRR 2&, #f — 4 32 £ 7 §if A9 0F 58 4%
SR RCAs (RSF 25 st 17 76 28738 , (R AR

B REASORAY B B R SY UMY R R Y 9 72 S A
JEBR, A B AR A AR DL A2 AR ) (21, 5% ~
100. 0% ) , 5 H AWy AR AVETE 40% ~ 100% Z JA].
XU 5 Al AFNBR A AT BB 5 | SR RGAs Z4f
PRI ISR B3R BT 45 2R Sy A S (B dd B2 41 1 1)
FEUEE.

NBS 254 $al 2 o 1 22 A B0 ik PR PR ST 45 A B 2
— {HEA NBS 454 3 i 5 A — 5 5t 2 P K&
PRI o At T il 5 0 B 2 M O B TR B 45
34 TIR( Toll or interluken-1 receptor) .LRR( Leucine
rich repeats) % LZ( Leucine zipper) 2&° B L, 4
WEFEr B4 211 18 4% NBS 28 RGAs, (U HA T
TETHRERI TG KL X B, 0 8 %5 LI B A BT 2
RE Y BEPRE T IR AT 5T

I BT [T 1B BE R 1) B R SR 20 B9 R Ak A
S M E R IR HA R T B BB EA A &R
B, oy g B B TR R B AL, 2615 7 BOA B9 A
Hi% 2L ORF A 1 & A fRsF a5 i 1, B 5 Y h ik o
KRR 75 AN RE IR A PRI T g A ) ol i
HAETIFTI Y1, BN [FFRAL IR cDNA 73 55
RGAs, Al §& @R A ] R P HIHL 2. AWFIE L KHF
SRR, R 1 NBS 250K 5 W IR 751,
i — 2 T RSN D REPE BT B X DL R o3 Fn i il
PP E P 2E e Sl , o DF T 5IUI R P %) 1
Ao AL PRI SR AL 4.
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