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Meta-QTL and Overview Analysis of Potential Genes Resistant to Cyst
Nematode in Soybean
WANG Jun, JIANG Hai-peng,ZHAO Xue,HAN Ying-peng

(Soybean Research Insititute, Northeast Agricultural University, Harbin 150030, China)

Abstract: In order to integrate and analyze hundreds of QTLs resistant to soybean cyst nematode ( SCN) diseases found in
different soybean genetic populations, to further explore the potential genes of soybean cyst nematode, we used BioMercator 4. 2
software to integrate QTLs with different genetic backgrounds and project these QTL into soybean public genetic maps, and
then, obtained consistent resistance QTLs through meta-analysis. In the same time we carried on Overview analysis. Finally,
12 resistance candidate QTLs were distributed on Chr 8, 15, 16, 18 and 20 through meta-analysis, 19 QTLs were located on
Chr3, 6, 8, 11, 12, 15, 16, 18 and 20 through Overview analysis. A total of 13 resistance genes were found in
5 overlapping QTLs through overlapping interval of the two methods, which covered 6 LRR type, 2 LRR-TM type, and 5 TIR-
NBS-LRR type resistances disease genes. The QTL meta-analysis and Overview analysis method could provide more accurate
genomic information for fine mapping, providing reliable gene resources for molecular assisted breeding of soybean resistant to
cyst nematode.
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2 ANQTL R g BB 8] 2 % JE 4 |, Higy 115 A4
SCN HitE QTL 43 51 i B 2] B 2.7 .10 F1 13 5 4 {1

2.1 KEMELmFEFMY QTL k5 PRAMIG 16 e G L, HLAH S QTL MU 52,
ARSI 2001 - 2018 A4z 38 A K 7 i HRER S QTL 250G 7E 8151618 120 5 Jufh
bt QTL 3 117 A WU 45 SRR 0 A R L AU QTL B e HLSTHRREMR (£ 1) .
F1 2001 -2018 FREMELRRFHE QTL HXIER
Table 1 Information on QTLs of soybean cyst nematode resistance published from 2001 to 2018
EIREAASl R fhgis A /N ALl EEPEN
Resistance source No. of chromosome Race Population type Reference
PI89772 1.11.15.17 .18 1235 Fys [16]
Bell 12,1618 13.5.6.7.14 F, [17]
PI90763 8.11.15.16.18 .19 235 Fas [18]
Toyomusume 11,18 3 F; [19]
PI404198 A 3.8.11.18, 125 Fps [20]
PI438489B 4.8.18 5 Fas [21]
L-10 10,15.16 .17 .18 3.14 F; RIL [22]
Hartwig 8.14.18 1235 Fso [23]
Hartwig 6.8.18 3.14 Fy., RIL [24]
PI90763 4.5.15.16.18 20 1.5.6.7 F.; RIL [25]

2.2 KERTEZLHRBFHE QTL ToH

xRS B 115 4> QTL #4700, s 5
JR L AIC {HAFR /) ﬁ?@)ﬁﬂl’],*ﬁf}% QTL #7354
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mQTL,,\'?EFI“IEﬂ? H(Cl) H 95% ., 5k
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BIFE.

F2 &% QTL i
Table 2 Candidate QTLs loci

o o 1 g B FRiEIK
m
Chromosome Position/cM Interval/cM Marker interval
- . . ~4a9. ~ -datt
A8-1 8 49.24 48.61 ~49. 88 BARC-027618 ~06622-Satt187

QAS8-2 8 56. 49 52.62 ~60. 35 BARC-029007-06050 ~ BARC-014665-01618
QAS8-3 8 104. 18 102. 33 ~106. 03 BARC-049853-09177 ~ BARC-039787-07582
Q15-1 15 41. 15 39.92 ~42. 38 BARC-027480-06591 ~ BARC-017717-03118
Ql16-1 16 48. 46 46. 63 ~50. 29 BARC-059201-15674 ~ BARC-023719-03461
Q16-2 16 60. 39 59.21 ~61.58 BARC-018761-03242 ~ BARC-042193-08207
Q16-3 16 66. 42 65.42 ~67.42 BARC-012111-00333 ~ BARC-043111-08534
Q18-1 18 3.42 2.21 ~4.63 BARC-060195-16470 ~ BARC-018479-02918
Q18-2 18 6. 61 5.79 ~7.43 BARC-018479-02918 ~ BARC-016837-02349
Q18-3 18 13.50 10. 34 ~16. 67 BARC-003180-00257 ~ BARC-005806-00273
Q20-1 20 66. 88 64. 44 ~69. 33 BARC-039753-07565 ~ BARC-013583-01166
Q20-2 20 97.33 96.37 ~98.29 BARC-029301-06148 ~ BARC-040505-07757
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£ 3 Overview 975 3| QTL LB
Table 3 The QTL position of Overview analysis

PR QTL i QTL i/ &
Chromosome No. of QTL Position of QTL
Chi03 2 35.0.109.0
Chi06 1 95.5
Chi08 5 32.5.48.5.53.5.60.5.71.5
Chrl1 3 43.0.65.5.126.0
Chrl2 1 121.0
Chrl5 2 17.0.42.0
Chrl6 2 66.5.74.0
Chrl8 2 6.0.64.5
Chi20 1 38.0
A+ Sum 19 —

i B Position/cM

i B Position/cM

Overview 4> # i Z&

The graph of Overview analysis
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Table 4 Types statistics of resistance genes

PSRN e ) IRE PR I [ 5 Al
Chromosome Gene TD Homologous gene in Arabidopsis Type
Chi08 Glyma. 08G100800 ATIG67720. 1 LRR
Chi08 Glyma. 08G107700 AT3G23750. 1 LRR
Chrl5 Glyma. 156168900 AT2G34930. 1 LRR
Chrl5 Glyma. 15G179300 AT3G42880. 1 LRR
Chrl6 Glyma. 16G171700 AT3G47570. 1 LRR
Chrl8 Glyma. 18G025100 AT4G18640. 1 LRR
Chrl5 Glyma. 15G169000 ATIG56140. 1 LRR-TM
Chrl6 Glyma. 16G174400 AT4G28650. 1 LRR-TM
Chrl6 Glyma. 16G159100 AT5G36930. 2 TIR-NBS-LRR
Chrl6 Glyma. 16G159200 AT5G36930. 1 TIR-NBS-LRR
Chrl6 Glyma. 16G159300 AT5G36930. 2 TIR-NBS-LRR
Chrl6 Glyma. 166159400 AT5G36930. 2 TIR-NBS-LRR
Chrl6 Glyma. 166159500 AT5G17680. 1 TIR-NBS-LRR

2.5 GO E&EHH
GO FHEIHOR 13 MR 70l 3 26, f 4
3AEARIEE BRI Z IR, S ME S Z s
(SERMRELEN) TS NMEYRIEZ IR (ES) .
x5 GOEB&ESH
Table 5 GO analysis

2 S)E 2R
Gene 1D

GO

Glyma. 08G100800 A BRI R

Glyma. 08G107700 B R B G 2
Glyma. 15G168900 BB B AE Z 1A
Glyma. 156179300 R B Z A (R EAMREEEN)
Glyma. 166171700 fFEZ A (R AMREEEN)
Glyma. 186025100 RS2 (RERELEN)
Glyma. 156169000 RS2 (CEmRELEN)

Glyma. 166174400 o2 R (REAMELEN)

Glyma. 16G159100 A ) L7 A
Glyma. 166159200 e W 7
Glyma. 16G159300 e W) 7
Glyma. 16G159400 e W) L7 R
Glyma. 16G159500 EEL7/ IR Gg S

3 #

KT M 2 g & — bl 22 5L DR RN PR 85 R 3%
LR B R . AE R IR it QTL
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