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JiiF (Solanum melongena L.) ZBIN ¥ FRATE FERKREZE - bk T E M Eiie i
AN WE WU &G (Solanum lycopersicum) BVFRREEFH B % (Bacterial wilt) EHiRHE
YoReks B RAVHE T AR E - HEURIYE MR EZ H 2 A FE R AT R &
(Ralstonia solanacearum species complex, RssC) @ % @R N FFIAYERE » B E A ke ]
DR i B3t B 4 5 {8 (B Y (phylotype)® - H ATEZEH RAVE K Y ER2UFE—E(bA
(phylotype I) ffJ race 1 » LR 55 —J#{EAY (phylotype 1) fy race 3 & ™'Y o AR A H AR
Vit > hFEE AR AR E - B R T R EIE U R B SEAOR o

FHitm PR BN B SRV EZE MR 2 — AP E i & ik 8= ik
B PR G A S B2 MR B BB R AT 2 2 Y IRIELAG TP o Y e
IRCRAE » WIREE B TAEEEEE N 5EfE (marker-assisted selection, MAS) {7 - (CHFHEA - #
iR E ARG ZE L - B AR IRIT I FHUE iR B EReR - hiF & 2 [EEeiEY) - AR
4HFH 12 WAL EOAEPTAHER (2n = 24) » EE RN P45 R80T » i ARBE KA 117
Gb (iR E @V HATERS EE AR SRR AR EYIT A % > BrE MERIEIREE (quantitative
trait locus, QTL) &3 - FHEEFHM O~ fii T @7 FBR® HEHE P £
AP E RV E MR R B > Lebeau 5 A (2013) &8 H ‘AGI1-25" (HLHHA )
B ‘MM738 ( BR R A ) BT 746 /Y 178 {[E 85 4H B %2 % (recombinant inbred lines, RILs) » 7
ThaF oA tR N B E IR EREE - B1E T —(ER B PR AT £3 QTL (ERs]) » [t
QTL A%t Bh At T4 3 (EEE/E 7 phylotype I YL Rk Y » Salgon % A (2017) i 8
& 75 il BRI (S (&7 1> phylotype 1> 5540 3 iél 73 Hl7%E & % phylotypellA ~ phylotypellB &1
phylotypelll) » $£f#EL Lebeau % A (2013) MHEIHY TR - #5608 {E R [EEREEERAVHUR
PEANRAL » I TEE MR R E AL - EERAE IR T 388 T —{1EE Lebeau % A (2013) AH[E
() ERs1 £ QTL 4p » & T 2 {EE AR EE(L R E R A A RN QTLs" - Salgon 5 A
(2018) sxEEH HIHE AT T 123 {E H1 EG203° ( HUimaiAs ) Bl MM738( EmiAS ) FriiT A=y e B
fEHSIEEE (doubled haploid, DH) 1 T# & MR EE R B EAT - 3 HIERS T 10 {EHLFH i Pss4
Bk » B3 {7 R3598 Bk QTLs" -

‘EG203° Eohik — tH FHEFsEdu0, (World Vegetable Center, AVRDC) 1£ 1990 4%, » i
AR B A B EURMENPRSE Y — @ g H AT A & R E SRR AL S
AIABTFELL 12 (853 B8 3 A [FE LR F RN R PR “EG203” » &55E%3R > “EG203” ¥
sty 7 (@SR EREEE A S PUREEN Y - BREREESE - FERFHIER
TITHERERER » HEMREWERNE S ZRECE - & T EBEERAEEANGIF G
i B MR A AR - ABFEE B AN RHEY & - 3 B B R Bk Pssd
Pss97 » LUK Pss190 H#ETTHASE » BEREEI A H & B Z BT A RK ‘EG203° fn % » E#EELR T
JRHY ‘BEGO48” bn B FERCAUTANY F, JEEE - BT HE MR GUMEIVEE AT - Pssd R BN ETHRL
BrH &P BRI B R AR - BEREHIEURT) - It - EEame DL Pssd4 FREFEEER
HY F, HREE » AT h0 DA bR VR IR R E AL R Ryt i fili 70 TS Bl 58
2 oy FIEaER R AR - SEAB NP FHiE MR SRR -
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R T HEEITHIFHUE AR aY S S o i B E MR R B E fir - AT LAai gt — R
Fru0E [FERY ‘EG203° B ‘EG048° % 0 &84 7 {E AT E A4kt - R —(EE
SMERIEER ‘EG203° B ‘EG048° HAC A& » TR - ERfE s biBeiiis
ARG H A Z “EG203° {E R HURMIA » LLEZC £ ‘EG048” {E R RS » iEfTHEACIRTT
AR 45 BRF {ERS - 81300 #% F, Sri(E RS - FHDUETIRE S A R BRIV R E 5
Lz KASP (kompetitive allele specific PCR) 4 F2zERY EE R B F] BIHIES,
mFMEARIMRIEHE

F, IEEFIPT A MR RS 108 FERKZRAETTERAG - EhRE A 3 {8 fhmgk — g
HULFTREE » RIS — (LAY (phylotype T) FYFFlAR BRI ik Pssd ~ Pss97 fz Pss190 #{T
A HEMRAY A T HEAE - B GRS BI#EAE 15 B EG203” ~ 15 & ‘EG048” ~ 15 #£ F, » LA
J2 100 BREH ‘EG203° 81 ‘EG048° FEATFTTAHY F, (/S - FrA F b e TIEa 1 2
I RIS E AT » IO FHERERZE 4 ~ 5 BEiRly - DA TEMRRZ2ES
BB (30 mL,10° cfw/mL) 073 #E{T A TBefd - S BERERITES 7~ 14~ 21 F2 28
HEF - SHAERPRE R (EASAY P = H5 ) (disease severity index, DSI) 55 35 fi5 B RIS 11
&R B EE AR T T ) - IR B R AR o B 6 (BS54 - Hrp DUE KRS H
REE R 04 s | MEREDZER A 14 2803 EER FB R 24 5 BT THIR 2 203
E3ES - HAEER MZEA L 3 4% FraTER #Z BIEERERSETIE RS 4 4t
IR RE 5S4 -

AR TR EE LR

B ERHL 100 PREEFHAE Pss4 BRAY F, (ERGEE R » DARRIFESCHA L 5 1% » DL CTAB
FH D FERE YRR NS4 DNA » 6 DU EERERTE & > FLUAIER DNA 5B R
= DNA 8 & 2 600 ng HY{E#G - B b e 1% BEHT 92 FRFEFE 1 Pssd AR F, (RS - 4
Bk ‘EG203” > LUK 4 £ ‘EG048” 3 100 {EE i - AR FT ARt S5 2 4H > B RlEST
EEFR NG (7 B E E 7724 (double digest restriction-site Associated DNA, ddRAD) 4 7E
[ 55 B TS - TR 5 A R DA Peterson %5 A (2012) HYEFBRIRAE 'O MEFTIELL > [EIFREAY
TR EEIE DL Pstl B Msel #EATERRUIRIE - 2 1R P32 L75H & B & R0 (barcode) [
HIEY P1 #E475] T (adapter) - ZFE52 AT ddRAD 7€ Fr B &6 Rl & i ZE oK e fr A E 2L
Hlumina X-Ten ZXHEACE 7 -2 #E1T 150 bp paired-end FYIZFEE [ » F4HE Z S EF
1 {5 lanes - %% E 7 FT 1S 2 JRIGE R Zatir A B R AR A 5] » DL Stacks2.0
de-novo pipline” » $NITHEIAEL 92 Fk F, (EBEAYFE N H $R 1T ~ BRI ER > DU E
— IR (L B R BT 2 - WP B RNV B — X R L B A2 B+ 15 E SR 2
SR dn /DA 50 (EEESLAYEREE » W DA EL -m $5 E HIbR T — BRI E 7% (read
depth) /1A 10 7 fir Bk - 1% P22 R AT 2 SRR RIS 5 1508 Rigtl & ©
HETIE R o RIESHEERT » o Rigtl EFER R ERRD > HER
R EBRER F, (H88 > PR — A R P AR A T EkEL (AA © AB @ BB) RfF& 1
20 1 BRI HME SRR (single nucleotide polymorphism, SNP) 7% » F#E{T/HSHAT
FEIL o HHERE L 2 1% R DL R/qtl EF Y dropone pHEY - KPR E B HEHEFERAIAL
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B SERCE{HEIRTEET o £ %% MapChart (version 2.2)"” #(S » SERHF LB (LB E
EET gy -
HE MR E R EE AT

B MEIRE R EE AR E H R/qtl EAHETT 04T o F, IREFEBEE F AR Pss4 ik
% 7~ 14 ~ 21 J 28 REVHEFRBUT IR FFEHE IR0 > [EAh > 1F Pssd TPREEERAY
5621 R 28 REVHEIEE O 2IRIAR W > NI EERLL 2 (#1F R/qtl EfF
& 8 FHAE IR RE o M /= BU A WA 8 model » “Nonparametric® 1 ‘binary” > ZE{TH= M
AREERIBE 7 & [ 2 7. (interval mapping, IM) = {2/ ‘binary’ model Fij » 75 JoRFIEREE YA
EFREE 5 BP0 (0) BLERH (1) WafEaREE - LA BRI » WEREA 01 K&
2 HYEFS IR AL HE FsHihs (0) » TR EFEE S 3 ~ 4 J 5 HIERSAPRE A E B E0wE (1)
PUN 75 20K #4877 A1 9 = 15 By bR A 5 T 7347 (binomial distribution) #Y4
FH > DIFFESEt o iiIRTER - QTL ErAVRIE R R/qtl EFH 1,000 RAYEHES
Ei > $H o = 0.05 ) LOD (logarithm of odds) score 1 B A X B EGHIFIRE o i &
AR R 1% > {55 lodint pi #1515 2 {[E QTLs #Y 1.5-LOD support [& [ » £ 1% Ff DL
makeqtl DAKz fitqtl Wi {d ek ST TEE MEAR R PR BE A &/ MR A M R AL F B (AP A B
MEMREES FIESZ R EN FSMRERE M

7 i 18 E I 5 k) > & 28 O R (I 9 QTLs iz 7Y 1.5-LOD support [& [ /Y fit A
SNPs » 3 F#5 T 5 (2019) SzEE iy 5% O 0 43 B A R A SNPs fir B35tk B
KASP 7y F1E5E » A2 30 {EH CTAB J7/AZCHUAY F, (EFS4EE - DU RHAS (EG048 Bl
EG203) #Z % #1T KASP 73 FAEsEHV R R AT » DIHECR T FAEst B RAF - BRAS
MBS FEAR SRS By S uL - Horp A1 2.5 ul 2X KASP Genotyping Master Mix (LGC
Genomics, Hoddesdon, UK) ~ 0.07 pL KASP 43 T2 5E ~ 1 uL FE[R4H DNA ~ 1.43 ul —
WIEEIK - IHEHEX & K FE (polymerase chain reaction, PCR) £} FH 20512 7 EE 25 Biometra-
Tprofessional Thermal cycler (Biometra, Gottingen, Germany) » 4Ll 94°C KZJFE 15 47§#1{% »
FEELL94AC 20F) »61°C 607D - JEER 1020 > A5 [ FERE S / AER AR A 1EERFE 0.6°C
HIRR R E 55— (ETBERITRY 61°C 220 NS5 -HEIBERERY 55°C » B FHLL94C 207 »
55°C 60 b » BIR 35 ~ 40 X - fxf% > VRN EMEIR S ERS S EE R 2 PCR VI
R 2 S g i 88 7 B 25 CFX96 Connect (BioRad, Singapore) » EJf B {4 Fy 37°C IFEHL
wCEUE - EERPTEARY KASP 7R &E R 1 -

=

)

® 1 ARRSCES > FERB T E Y TS &S
Table 1. Kompetitive allele-specific PCR (KASP) markers used in this study

QTL Marker Primer sequences (5' to 3")
Primer Seq Allele X AAGCTGAGTGTGCCAAGAGAAGG
gBWR2 BW2 126463 Primer Seq AlleleY AAGCTGAGTGTGCCAAGAGAAGC
Primer Seq common ACACAACCTCTCCAGTCGCC
Primer Seq Allele X TATGTAGGTTAGAAAAAGGAAGAGAAACAA
gBWR3 BW3 40239 Primer Seq AlleleY TGTAGGTTAGAAAAAGGAAGAGAAACAC
Primer Seq common GCTCGTTTGCTGAATGCTACC
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B TAE R RS E AR YA 755 (disease severity index, DSI) 738157

Fig. 1. The 0 to 5 disease severity index (DSI) for measuring disease severity
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By TBEEAGT-HUEE H 28 & EG203” B R EIF MR E R PUREE ST » AuFFELL
‘EG203” ( AEMRTLENITFHAC AR ) ~ ‘EG048” (A EFHHRDIENIITFERZR ) > M
JeH ‘EG203° F1 ‘EG048° FEACFRTTAHY F, B F, JEREE » 7T 3 F8 FHE P A0 EH L Py -
HYF5 A BRI PR (Pss4 ~ Pss97 Bil Pss190) HYPLmFF B (F o0 A « WHFT4E RETR » “EG203°
16N THEE Pssd4 BRRIRHY 28 RNV ZEFEHIT K 0 > ‘EG048” B F, JEREF AL 78 Pss4
Efk 14 RIEC2BOET - WERREITE 5 o M F, EEFEHE1E Pssd TPk 7 K1&FRAH
A BH B ZE B 0 IETE RS 14 K% > BRI S EE 54 (B 2a ~d) -
‘EG203° ~ ‘EG048’ ~ F, LAK F, JRBEAE N LHERE Pss97 Gk {% A 5595 1 ol B4 7E Pssd
PRAEA » ‘BG203> E#7E Pss97 Bk R 1Y 28 RINHYH EHEEIT Fy 0 ‘EG048° 11 ## 18
&Y 14 R EFREARZE S 50 T F, R EHAE 14 Rig > WSIRH0R T 251 Eig 5y
i o LEBOR —1E0YE F, ERE - f5 A\ LM Pss97 ER R E B il - #MEIRS BH
R HEfE 14 RESET - (BA/DEEIE B A R EEAITHEMREE ST ([E 2e ~ h) - 210
1E Pss190 PR FEIEERAE L FAl4H &2 &K - 28 ‘EG203° ~ F, JEEFEL F, {1
RS {FHEfE Pss190 FiR{ZHY 28 RINHYREFEEET K 0 0 1T ‘EG048” HITEREERY 7 KizkE
SR > TR 14 RIBEEIET (B 2i ~ 1) « i35 FAUE BRI ITas REr
S BERREHIPURAE ) - TEREIE R Z T Al AE A [EE S (R EIRSUR RS ) A
el -
EEELZEIL

By TR AT H A £ ‘EG203” LA AR E M - AFeie Ly 3 45 iR E
PRIFTEE R - BEFERHEE Pssd BIRAY F, JERETF  #E1T ‘EG203” Bt Pss4 Wtk 2 B E MR
FEREEEAL « #&H ddRAD_seq JE 7 737k » {EATA 0T fn R 48 0E15 T 1,541,208,450
B RIE By 150 bp paired-end HY DNA %1 - %3 Stacks2.0 Z{f de-novo pipline Y
INRIE » (AR WIS ES T 6,077 #Y SNPs » 48EfEE » BHERRLEEEL T 1,483 {E A5
HJ SNPs #E1T 7B ERFHY IR B R T - WIER 48R R 2,146.7 cM (centimorgan)
SRS By 1.4 oMY 12 {EZESHEE (B 3) (£ 2) -

19



SRR RS EE 82 5t

)

EG203

Frequency(100%)
o 10 20 30 40 50

[

0
«x

Frequency(100%)

0

1 EG203

Frequency(100%)
20 40 60 80 100

EG048

0 4 o

Frequency(100%)
10 20

0o 1
f EG203
2
s
o
=8
Q
[
g2
3
o
2o
w
°
[
. EG203
J 3
8
£s
e
=8
Qo
5¢
3
3 e
[
°
0 1

EG048

DsI

8
9
8 ¢ EG208
ecs 3 |
c
Lz g
o
o
w o
4 5 0
g EGfOS
8
=
F1 g9
| N
=8
€eo
EGo48 3§ °
o
l 02
w
°
4 5 0
k EG203
Fi1
8
£s
e
=8
o
g9
3
o
@ 3
[
°
4 5 0 1

N}

EG048

F1 EG048

!

EG048

-

w
IS
o

DSI

EG048

40 60 Q
m
®
Y
8
«l3

20

Frequency(100%)

F1 EG048

!

Frequency(100%)
20 30 40 50

o 10

I EG203 F1

Frequency(100%)

0 20 40 60 80 100

o
N}
w
IS
o

DSI

‘EG203° B ‘EG048” FEXCFTITAERY F, B - (EHEME 3 FEA R B EIRE - 257 ~

28 KAV ETEE (disease severity index, DSI) 734l © (a ~ d) BREFAEF#TE Pssd Hifri%
7~ 14~ 21 R 28 REVREFETREAA © (e ~ h) REFEHEE Pss97 HPR{REE 7~ 14

21 J 28 RIVIAETERIA » (i ~ 1) REEAESERE Pss190 RIS 7

Frequency distribution of disease severity index (DSI) in the eggplant ‘EG203* x ‘EG048’

F, population at 7, 14, 21 and 28 days after inoculation with three Ralstonia solanacearum
species complex strains. (a-d) Frequency distribution of DSI for strain Pss4. (e-h) Frequency
distribution of DSI for strain Pss97. (i-1) Frequency distribution of DSI for strain Pss190

DSI
2.
PSS =] oaxi]
Fig. 2.
%= 2.

AT 12 RS R ATATE T &R

Table 2. Detailed statistical information on 12 linkage groups in eggplant

Linkage Groups Length No. of markers ~ Average density max. spacing

(cM) (cM) (cM)

1 245.6 181 1.4 10.9

2 215 157 1.4 13.8

3 213.9 151 1.4 14.7

4 187.9 150 1.3 14

5 163.9 148 1.1 9

6 159.6 119 1.4 10.1

20

1421 } 28 &



BT PUA R < B MR R E AL

2. T 12 RERE AN AR (4)

Table 2. Detailed statistical information on 12 linkage groups in eggplant (continued)

Linkage Groups Length No. of markers ~ Average density max. spacing
(cM) (cM) (cM)
7 161.3 117 1.4 15.7
8 146.7 99 1.5 15.7
9 149.6 92 1.6 13.5
10 190.6 93 2.1 15.6
11 176.1 91 2 22.7
12 136.4 85 1.6 17.9
Total 2,146.7 1,483 1.4 22.7

c¢M. centimorgan

LG1 LG2 LG3 LG4 LGS LG6 LG7 LG8 LG9 LG10 LG11 LG12

3. DL EG203’ Bl ‘EG048” FEAXLTAERY F, IRt - ATy n T EEss - i E iR
EMIRERBEEAL G R o 12 (B FBREATRGRAR 12 [MEIEHEE - RIEE EJ7
AR B SR T A2 TR LR O AR & I SR AR T 0 2 (S EE - B fs
cM (centimorgan) ; RAREZAEEM ARG HEZIIPUREE M IREEREER) 1.5-LOD
support [&[H]

Fig. 3. Genetic map of ‘EG203’ x ‘EG048’ F, population. The 12 bars represent 12 linkage
groups. The markers’ genetic positions are symbolized by horizontal lines on the LG bars;
Quantitative trait loci (QTLs) and their 1.5-LOD support interval are represented on the

right of their respective chromosomes by red and blue lines, and their names are on the right
of each QTL
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FFin Pss4 RIS 2 B8 MR E R R TE i1

EIESTHT 91 RBAEIE B AR H T Pss4 1Y F, (EREAVERAE R - DURAE Pss4 Hk
PRI EE 7 ~ 14~ 21 81 28 HAVHEEEEGE - 55 R/iqtl B4R HHY 2 (& & =X
(‘binary’ B ‘Nonparametric’ model) » 1T/ FHT Pss4 B ik~ B AR R REENL - B
Spat BN - AT HefE 21 B 28 HIRAVNEa% > 72 2 78 QTL S Afrfs={rh - $5RAE(HE
HIEN o B AR U MEAERARY QTL » Z8MAE N TSR 7 HEREHE8EET -
1EfEH ‘binary’ model I » &G —{E L 1E 55 _{FEESHEFAY QTL (¢BWR2a) > [t QTL {ir
FAEE 2 (B SEBERY 61.9 cM > TJEFELY 20.8% Y4 RIS (B3 ) (F£3 )  EATE
T2 14 HARSfaREdE S - AIFEREA ‘Nonparametric” model 5 » A JE15 2 (#8175
M AH B Y QTLs (gBWR2b 81 gBWR3) * gBWR2b {ILAE 55 (iR EESHEEHY 61.9 M fiL
H o AIRRELY 27.5% HYSNREUEE B 5 gBWR3 U AE 5 = RIEHEFAY 174.7cM L & > A
R TRLY 16.6% BN RIGEE > 17 2 (B QTLs 44 3L A]fiR4Y 37.86% MYHNFe RIS H (B 3
4)(F=3) - FEATHERE 7 HEE 14 HAREFEET - 98830 T — (B0 R
g 61.9 cM L EHY QTL » ¥ L 2 {H QTLs FEE A [ —{EE R EE » NIRRT AR
B EEH > TSR By gBWR?2 -

a b
©
© | ®
(s}
o |
o ©
U) (T) [to)
O 1 Qo
o | o
o o
©
i | © |
AA AB BB  AA AB BB
qBWR2 gBWR3

"“EG203° x ‘EG048’ | F, IEEFHIHESEEL (disease severity index, DSI) 81§ QTL £&
R GRS » (a) HERETH A A R [E ¢BWR2 FEREIRHREIEH - (b) REETH AR
[5] gBWR3 FERUA R EFREL - FAA AA (URFTA K E BUi ‘EG048” AR [EE 45
ERAAERE BB (RFEHHKEIUK ‘EG203 AN EELE SN EE © AB &
FEGS SR RIERE
4. Plot of the disease severity index (DSI) against the genotype at QTL, gBWR2 and ¢BWR3.
(a) Effect of the DSI against the genotype at gBWR2. (b) Effect of the DSI against the
genotype at gBWR3. AA represented homozygous genotype of susceptible parent ‘EG048’;

BB represented homozygous genotype of resistant parent ‘EG203’; AB represented
heterozygous genotype. Error bars are £ 1 SD

MFMESREEHE D TR

By T bl B AP i M AH B QTLs (&[] 2 SNPs - BBl ] bR HUS 48 2 A it
FALR o TAREC I B SRR o T AREE - B LR HERL B > ERN M (ESUR AR
[ (¢BWR2 E gBWR3) HJ 1.5-LOD support B o - 77 5l HEEE 4 {5 SNPs > i H i 5
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KASP 737158 - #EEHLARGEA > LUk 30 (B “EG203” B “EG048” X TA AT F,
{ElfG  HETT KASP Jr st HYAR N AL F RIS « WelGERETR - SEPURAREL &
T (EENE T BRI TS (18 5 ) © BES1 > P oy TistEa4at I LOD s Ry
{ir B 2 [V EEEEES/ R 1.0 oM B S ER I T I B RR VAR AL AT

3. JOFHUENRE Pss4 WAV EE MO AR PR A & AR
Table 3. Detailed statistical information on the QTLs of eggplant resistant to bacterial wilt Pss4
strain
Traits QTL LG Interval (cM) LOD" PVE(%)* Additive effect
DSI 7days ¢gBWR2a LG2 60.1 ~ 64.8 4.609 20.8 -0.2011
gBWR2b LG2 59.0 ~ 73.0 7.246 27.5 -0.7586
DSI 14 days
- qBWR3 LG3 156.0 ~ 183.7 4.688 16.6 -0.5188

* LG, linkage group.
® LOD, logarithm of odds.
¢ PVE, variance explained by the QTL.

BW2_ 126463 BW3_ 40239
Allelic Discrimination Allelic Discrimination
2150 4 2 T - T s T
H.\ 2050 + . ‘
2100 § k [} A P 1 . a Ad %
o o] EG203 allele
f 2080 ] s b ] f ey 4 * heterozygous
i | EGO48allele *  heterozygous .
. . i
8 & 1950 |
g E
s ] EGO048 allele
EG203 allele o0 | i ]
1900 + o 1 . ...' o 0,0 0
2+ + + + .~ + + + - +
2700 2800 2900 3000 3100 2700 2800 2900 3000 3100
RFU for Allele 1 - FAM RFU for Allele 1 - FAM
5. WA{EERFT Ef59% QTL #4842 KASP (kompetitive allele specific PCR) 47 TR EE A Wi R

Fig.

A > PUR 30 il Fy 2300 iR BRI (BB IE TP ARG A R E A4S &1 HEX
BOCRERAERA  REEPARILERT A FEE &0 FAM 8OGRIERE ; 46
=R A A G G AR EEG © RO A BRI IR )

5. Allelic discrimination plots obtalned for 2 kompetitive allele specific PCR (KASP) assays
on parents and 30 F, samples (Orange circles and blue squares represent the homozygous

genotypes, the green triangle represent heterozygous genotypes and the black diamond on
the bottom left of the plot are no template controls)

¥ &

Fo 1AL An RO 2BV s 1 - IR SRR Ea AT S R KR AW STE A

91 PR ‘EG203” Hi1 “EG048” FEAILT{HAY F, (EEGHETTHUM B MIREE R E AL - (HE] 2 {1
B Pssd T A B PR DT AR BR A R IR B IR % > gBWR2 8 gBWR3 > #EHIEE¥S gBWR2
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gBWR3 TEAlT- > AR EMATRHEY) Z S g8 E 5830 - ¢BWR2 FiAT & BB A 6 Ry
g [EDE - VM ERE N E A 6 FRALERSHY 30.1 ~ 39.4 Mb » &KL H A AR FE A
BRI B TE 1 S S5 30 - L& [ B Wang 58 A (2013) DA il Ry i 28 AR 25 B HY Bwr-6
(36.9 ~ 38.8 Mb) » DLz Salgon & A (2018) DUjii+ Ryt 4e#kt Fr 3R /Y ERPRG (25.7 ~ 38.9
Mb) &= " ifii gBWR3 AT {EEE M RIELE IS 3 (R4 a8 ER - P E R A i &
23 FRALEERHY 66.5 ~ 74.8 Mb > &XEL¥EF2EIE - PhIEfE 81 Wang 5 A (2013) £ % fin L Ff
ZETHEY Bwr-3 (61.2 ~ 70.8 Mb) DL Salgon 25 A (2018) {EHi T L FT &5 ¥R 0T ERPR3b (652 ~
67.8 Mb) [ E 8 " « ERPR3b L F ERPR6 BT A\ SCERT » Hii 5 Z EG203 i Pss4 %
FREYERPURERREE " T Bwr-6 RIJEEAHURE T £ Hawaii79962 » fEHTEFEHE T F P07
HNEE > — @ - FRENEHEE A S22 FER RS S HE 8 A
FrEfLENHY 2 {EHp QTLs Edpy AAZE4SFAEIL - BRiE 2 {E QTLs AE{EA A IR B
THEZH - HEEAFIPURERI - EA AT E MR AR A G -

H AT ZE 88 55 0 Bl T 5h % ‘EG203° $i Pss4 B MR JE J& 25 Bk IR 728 thil (1 /K S i 1
(horizontal resistance) # {8 "  AHEZHARTA SR - AWTFEE BB E MORIR RS E L7 0 8
BT 2 (EELF fhRHUEAERARY QTLs » e fir B 2 E R R B EE SR P 2Ry /D > HEHI T A
R RS — BT FAVIEEHE RS Bm /- EAE G —(EZR R RS [ BS Pt Pss4 HYRE
71 Rt E RS VBRI TP Pss4 FHRARY 31 QTLs » RACH fe i M K IERFIVEAH A
L E o FEHEARRERE T EEME S M AHEMRIIUREE ) » BETR S NE )RR
IR B FLARRERE T8/ N QTLs » HIE 2 BLER B UEA S UAY QTLs » LU (S 58 %
HIRFFR4E 5 o SRTM - (/D IEEEFTE IR 6T QTLs » 87 R Yo Ry s B sy £
R QTLs - [fE Lk £ 34 QTLs (K B RE R/ NRAVE (8 Fly s ~ IIMERUERCK - HE T
N EFRRR R R IR E - BUEEIE Ry TIEEsil B B o LA Ry gBWR2 B
gBWR3 Fi{[E QTLs {7 & O] 177 B (B0 PN i 55 e B2 5 288 B i i Ao I i - o > 0B R N A
THUE A B B -

fw
AR M R N (5 P B DU AR “EG203° » BAEHA ‘EG048° FTfiT 4=y F, HERT
LT T PUE ARV EE AT > DU BE MIRE N E L - 815 T 2 EER E#IA ‘EG203°
B E 3R RN - gBWR2 B gBWR3 © IE4h - XE T &Rt T — (B8 gBWR2 > Lk

qBWR3 BNE B H R o3 THREE - ] LR T B SR - T T IUE R Z o TR
SCHHE A -

# B

JE Y R S T 2 P U R SR N RIS R ST AR S0 (109 Y -4.6.2- 79 -N ~ 1110 &
Rl -4.6.2- 5 -N1 ~ 111 2R} -4.6.2- F -N1] -

L REE - REKI -~ 22 - $583E - 2019  FIF SNP 73 FHEaE @ LB IVHE SO T4

24



10.

I1.

12.

13.

14.

15.

16.

17.

BT PUA R < B MR R E AL

IR - ZFE R RIS 74 27-35 -

BREETE © 1998 - Jii 7B - iR BRI E G5 - 284 KR - 29 - 285-
303

Broman, K. W., H. Wu , S. Sen and G. A. Churchill. 2003. R/qtl: QTL mapping in experimental
crosses. Bioinformatics 19: 889-890.

Cao, B. H,, J. J. Lei, Y. Wang and G. J. Chen. 2009. Inheritance and identification of SCAR
linked to bacterial wilt-resistance in eggplant. Aft. J. Biotechnol. 8: 5201-5207.

Carmeille, A., C. Caranta, J. Dintinger, P. Prior, J. Luisetti and P. Besse. 2006. Identification of
QTLs for Ralstonia solanacearum race 3-phylotype II resistance in tomato. Theor. Appl. Genet.
113: 110-121.

Catchen, J., P. A. Hohenlohe, S. Bassham, A. Amores and W. A. Cresko. 2013. Stacks: an
analysis tool set for population genomics. Mol. Ecol. 22: 3124-3140.

Chiou, Y.S. 2002. Characteristics of strains of Ralstonia solanacearum recently affecting
potatoes in central Taiwan. Master Thesis, National Chung Hsing University, 46 pp. (in Chinese)
Du, H., C. Wen, X. Zhang, X. Xu, J. Yang, B. Chen and S. Geng. 2019. Identification of a major
QTL (qRRs-10.1) that confers resistance to Ralstonia solanacearum in pepper (Capsicum
annuum) using SLAF-BSA and QTL mapping. Int J Mol Sci. 20: 5887.

Fegan, M. and P. Prior. 2005. How complex is the Ralstonia solanacearumspecies complex?
Pages 449-461 in: Bacterial wilt disease and the Ralstonia solanacearumspecies complex. C.
Allen, P. Prior, and A. C. Hayward, eds. APS Press, St. Paul, MN, 510 pp.

Habe, 1., K. Miyatake, T. Nunome, M. Yamasaki and T. Hayashi. 2019. QTL analysis of
resistance to bacterial wilt caused by Ralstonia solanacearum in potato. Breed Sci. 69: 592-600.
Hsu, S.T. 1991. Ecology and control of Pseudomonas solanacearumin Taiwan.Plant Prot. Bull.
33:72-79. (in Chinese)

Lebeau, A., M.C. Daunay, A. Frary, A. Palloix, J.F. Wang, J. Dintinger, F. Chiroleu, E. Wicker
and P. Prior. 2010. Bacterial Wilt Resistance in Tomato, Pepper, and Eggplant: Genetic
Resources Respond to Diverse Strains in the Ralstonia solanacearum Species Complex.
Phytopathology. 101: 154-165.

Lebeau, A., M. Gouy, M. C. Daunay, E. Wicker, F. Chiroleu, P. Prior, A. Frary, and J. Dintinger.
2013. Genetic mapping of a major dominant gene for resistance to Ralstonia solanacearum in
eggplant. Theor. Appl. Genet. 126: 143-158.

Lin, C.H. 2008. Application of population profiling and detection of Ralstonia solanacearumon
integrated management of tomato bacterial wilt. Doctoral Dissertation, National Chung Hsing
University, 101 pp.

Murray, M. G. and W. F. Thompson. 1980. Rapid isolation of high molecular weight plant DNA
Nucleic Acids Res. 8: 4321-4325.

Peterson, B. K., J. N. Weber, E. H. Kay, H. S. Fisher and H. E. Hoekstra. 2012. Double Digest
RADseq: An inexpensive method for de novo SNP discovery and genotyping in model and non-
model species. PLoS ONE 7(5): e37135.

Salgon, S., C. Jourda, C. Sauvage, M. Daunay, B. Reynaud, E. Wicker and J. Dintinger. 2017.

25



SRR RS EE 82 5t

18.

19.

20.

21.

22.

Eggplant resistance to the Ralstonia solanacearum species complex involves both broad-
spectrum and strain-specific quantitative trait loci. Front. Plant Sci. 8: 828.

Salgon, S., M. Raynal, S. Lebon, J. M. Baptiste, M. C. Daunay, J. Dintinger and C. Jourda. 2018.
Genotyping by sequencing highlights a polygenic resistance to Ralstonia pseudosolanacearum
in Eggplant (Solanum melongena L.). Int. J. Mol. Sci. 19: 357.

Voorrips, R. E. 2002. MapChart: software for the graphical presentation of linkage maps and
QTLs. J. Hered. 93: 77-78.

Wang, J. F,, F. 1. Ho, H. T. H. Truong, S. M. Huang, C. H. Balatero, V. Dittapongpitch and N.
Hidayati. 2013. Identification of major QTLs associated with stable resistance of tomato cultivar
‘Hawaii 7996’ to Ralstonia solanacearum. Euphytica. 190: 241-252.

Wei, Q., J. Wang, W. Wang, T. Hu, H. Hu, C. Bao. 2020. A high-quality chromosome-level
genome assembly reveals genetics for important traits in eggplant. Hortic Res 7:153.

Yanping, Z., L. Hui, Z. Hairui and G. Gao. 2013. Identification and utility of SRAP markers

linked to bacterial wilt resistance gene in potato. Vegetos 26: 131-138.

26



BT A 2 B MRS R B FE fir

Identification of quantitative trait loci for bacterial

wilt disease resistance in eggplant'

Wang, S. S., Y. C. Chu, P. H. Tsai and Y. F. Wu’

Abstract

Bacterial wilt is one of the most serious diseases of solanaceous crops in Taiwan. To determine
the quantitative trait loci (QTLs) of resistance to Ralstonia solanacearum species complex (RssC)
in eggplant, a F, population derived from a cross between resistant eggplant variety ‘EG203” and
susceptible variety ‘EG048” was created. This population was subsequently subjected to evaluations
against three distinct RssC strains, namely Pss4, Pss97, and Pss190. The observed distribution
patterns of disease severity index (DSI) revealed a trio of varied genetic mechanisms that seem
to underlie resistance against the three RssC strains. Through QTL mapping specific to resistance
against the Pss4 RssC strains, two QTLs, namely gBWR2 and ¢gBWR3 were detected. These
identified QTLs accounted for 27.5% and 16.6% of the total phenotypic variability, respectively.
Our findings provide a better understanding of BW-resistance in eggplant, and could be used to
improve breeding efficiency.

What is already known on this subject?
Several quantitative trait loci (QTLs) associated with resistance to bacterial wilt in solanaceous
crops have been identified in previous studies.

What are the new findings?
We developed potential molecular markers of resistance to bacterial wilt. It will improve the
efficiency of breeding selection to breed elite eggplant variety.

What is the expected impact on this field?
It aids in augmenting eggplant's resistance against bacterial wilt disease, thereby enabling
farmers to mitigate production risks.

Key words: Kompetitive allele-specific PCR, Resistance breeding, Next generation sequencing,
Double digest restriction site associated DNA sequencing
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