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Phytophthora sojae Root Rot Resistance QTL Integration and Meta-analysis
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WANG Yu-min', PIAO Shi-ling’
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133002, China)

Abstract: In order to further search QTLs related to Phytophthora sojae root rot according to the new research results. The
study collected 74 QTLs related to Phyiophthora sojae in the papers of domestic and abroad between 2000 and 2018 year.
Using the mapping function of Biomercator 2. 1 software, the common label was calculated according to the order function. The
spacing was scaled out on the reference map soymap2. Through the Meta-analysis of the mapped consensus map, 12 ‘real’
QTLs related to Phytophthora root rot resistance were obtained, which were distributed on 6 linkage groups such as D1b, C2,
A2, F, E and G. The average confidence interval was reduced from 15. 1 ¢M of the original map to 4. 18 ¢cM. Among them,
5 ‘real’” QTL maps were less than 1 ¢M, and the minimum map distance was only 0. 10 ¢M, which would provide an impor-
tant basis for further fine mapping of QTL, and provide a theoretical basis for marker-assisted breeding of soybean resistant to
Phytophthora root rot.
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Table 1 Information on QTLs related to Phytophthora sojae root rot

QTL /M4 ok FEAR /A SM I R 2%t
No. of QTL Parent Population size Analysis method Population type Reference

3 0X760 x Conrad 62 CIM RIL [4]

3 A% 93-046 x Conrad 160 CIM RIL [5]

5 75 88-M21 x i /NG 176 CIM \MIM RIL [6]

4 Conrad x 7 25 140 CIM RIL [7]

8 Conrad x FllF 25 140 CIM RIL 8]

3 0X760 x Conrad 112 CIM RIL [9]

1 0X760-6-1 x Conrad 62 CIM RIL [10]

3 Su88-M21 x Xinyixiaoheidou 176 MIM RIL [11]

6 Conrad X Sloan 186 M RIL [12-13]

9 0X20-8 x PI407861 A 157 CIM RIL [14]

10 0X20-8 x PI398841 305 CIM RIL [15-16]

2 Conrad x Harosoy( Williams ) 64(79) CIM RIL (3]

3 V71-370 x P1407162 298 CIM RIL [17]

4 Conrad x Williams 214 CIM RIL [18]

11 Conrad X Sloan 186 M RIL [19-20]
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IR, 250 QTL A A [h] £ B2 1) H 5 X sk,
FWITEIX L 7 I AAAE 5 K e B AR B bt A
Kny QTLs,
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B1 XEEZSREREX QIL TAMES—HtEE
Consistent map of QTL integration of Phytophthora sojae root rot
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i#  #fF BioMercator 2.1 [if) Meta-analysis IJj
FE XTI SR I A — S0P T AT K % AR S
QTL HYTTo BT , BeFE B I o BT 45 R 4 Y Y 5 A S Y
H ATC B Je /NIy 2R B 527 QTL, Sy 1 i 20 i B 1
(I IEREG 1 1Y 1 35 T AR (B 42 1 1 ) A B B P At
e (e BB A QTL ML RUR K/ e ) B3
Brad FE v s 3 b s 22 2 2% R S i iR
HABAEE 2 >—8: QTL 451 & 25, 7541
AL OO F LA LOD LR T 2.5 Sy B {E R s 2>

I PEMEEER, LA R? {E KT 10 Sy 15 i e vk 2 8 B 1
R, Mg R N I 12 N5 KR E AR R
PUPEAHOC" HA2” QTL 434 #E D1b .C2 A2 \F \E (G iX
6 ANERRE L, B DIb Al F 4843 3 A~ BLae”
QTL, HEiHE A2 F1 G 45 2 4~ 57 QTL, i 8
E# C2 %4 1 A" HI2”QTL, V-8 7 X [A] i Jsi hh
FEE 15,10 M FEALE] 4. 18 M, Hip & (5 X [H]
/NF 10 M HR R OR 8 R IR B 42 QTL 1
31.25% Jtm B4 oA Ja i B SET QTL 1Y
91.7% ($2)

xR2 XKERERER QTL KITHHIER
Table 2 Meta-analysis information of QTL for Phytophthora sojae root rot

HERE ACI A e EFIXME N Zebmic bR fikric At
LG AIC value  Position/cM C.L/cM Distance/cM L-marker Coordinate/cM R-marker Coordinate/cM
D1b 57.76 76.28 76.21 ~76.34 0.13 satt282 76.09 satt350 76. 32
D1b 57.76 69. 41 69. 09 ~69. 48 0.39 Sat_423 67. 62 sat_135 70. 65
D1b 57.76 75.39 75.34 ~75. 44 0.10 satt005 75.29 L050_3 75. 44
C2 31.31 117.93 115.87 ~119. 67 3.80 (2. 39393960 115. 82 staga001 119. 84
A2 28.77 32.51 18.93 ~45.57 26. 64 Bng077_2 18. 54 K400_2 45.59
A2 28.77 101.29 97.87 ~104.71 6. 84 satt525 96.97  BARC-021577-04150  105.00
F 35.49 2.68 2.42 ~2.93 0.51 satt325 2.23 55247942156 3.04
F 35.49 73.42 72.81 ~74.04 1.23 K007_2 72.73 Sct_033 74.12
F 35.49 17.11 16. 07 ~20. 55 4.48 satt252 16. 08 satt423 20. 55
E 5.89 44.54 44.50 ~44. 60 0.10 satt268 44.27 satt185 44.75
G 32.06 104. 13 100. 77 ~104. 13 3.36 BARC-010491-00654 100.29 BARC-014379-01337  105. 68
G 32.06 94.85 92.60 ~97. 10 4.50 gml8:53459822 93 H3_54_1 98.52

A HALQTL By B P — 2 TR EE A 46 /DN,
/N EIEE R A 0. 10 M, iR AT EIEE 26. 64 M, [£]
FE/NF 1 oM A 5 A 52”7 QTL, 43 4ii F Db,
FHIE 3 ANEQE L, K wifs DIb B4 3 4, &
{Z1X 18] 43 50 fh B Sk By 259.3 ~ 264.9 <M 3.7 ~
6.9 cM.148.3 ~179.7 M 4i/NK 69. 09 ~69. 48 <M
(TTHRZE R® 9 20% ) \75. 34 ~75. 44 cM( TTlik % R
F11% ) 76.21 ~76.34 cM(TTHERE R® K 13% ) ;%
WHEF B LA, BAR XE 200 i Rk Y 43.6 ~
61.7 ¢M 45 /NF| 2.43 ~2.93 M (TTHEE R N
10% ) s RHE E LA 1A, BAF X2 31 R R
95.4 ~111.7 M 45 /N%I| 44. 49 ~44. 60 M ( BTk %
R N 16% ). “H5"QTL EHifEL ~5 M KA 5 4
AT C2 . F F1 G 3 AN ESIHRE L, o iR €2
A 1A KB4/ T 1.56 M SR F EA 24,
EIFEAY 546 /N T 2.09 F16.90 cM; &4i8E G A
24 EIRE 46 /N T 6.64 F19.50 M, i BifE A2

12 101. 29 M 4bf“ B2 QTL v B 5 J0 431 B A oL
H(101.30 M) JCHA B 284k, I 4E/N T 0. 13 M,

3 3 #

R T IR S 57 8 B AR B QTL B0 S AS 1A
Bk FNGe HHSUR D7 v A AR B 22 57, 1T EL#
TRETARIEE QTL M RER R TRtk , 5 2 3145
PRSI, 57 H e By QL 135 X 1) 1 2 37 45 R 25 57
ek AR BRI P A 2 TR R R
Fe bic B BE WAEAE 4 — 5 1 J5) R , {454 Ui 0
K i QTL A B 2055 Hb 1T 7 A 110 38 4 745 5,
QTL KEHf Pt b 2 F M, 2 A — B 2 % |
il QTL WFFE B TS, el 4 2 7 7t 4
QTL 7 JH ) 52 s v 2 e — MBS JEL % B0 [ B, %)
TRETEARIERE QTL (Y Meta 437 2 it phe 1 i) 231 pg —
FiigAe , AW NS C RIS 74 AU KT R
MG QTL HEAT Meta Z30 47, e K45 5] T 12 % 2
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SC7QTL, ¥ EAR X 45/ T 10.92 M, fz/MEHE
A 0. 10 M, Xt QTL BG4 E M ARK S % 5 L,

Meta S H77E B5 27 10> B 2% 25 450350 1) 32 FH 2%
BRI 2002 A7 N S 5L R4 AR G 1% QTL i
Meta J3H7 77 W HEAT B 98 - BUS T 05 IR 7ML
U U 52 35612 L AL Meta 4347 7 36 K 3G
FAMER QTL BAISAT R s T —E b, 22 K
BEETIX; 4T ARG EERAR MR QTL #E47 Meta
SrHT ARE] 2 Al QTL” s 22 42452 3t 154 A
JERi AR AH E QTLs 47T Meta 43 #7, 15 2] 23 4~
Meta-QTL [X i] ; F f 452 %f 81 A4~ kR d g v
FHOCHY QTL 3@ F P Fh Meta 43 #7342 53 A5 31 12 Al
14 4~ QTLs {7 55 HeAR AR AED Xt 43 A0t QTL,
45 A58 QTL 5T A5 2] 1 QTL 3 5 434, I &
R3] 5 AR TR A QTL, 4 4~ K G i 58 Y
“JE 7 QTL; AR 7 201 %f 83 AN K H R DT R 7
FOEH QTL 3 i Meta 437, 75 £] 19 4~ H 52"
QTLs; #0252 3 2 FFE 15 34 15 ks QTLs
S 78 ARk QTLs FEAT# 4 Meta 204, fie X
E12 AN K G RRE A 38 7 QTL, i3 s PR AR 56
() QTL ZRWEALALIE A, 4 /N E A5 X [H], BRI T QTL
(IRZE BT T Al AT B, Oy DR A2 4 A T b e il
Btk B 45 /N T e 635 [, ok QTL 9 A FH 25 5
FERl

Lander 2 BIF5¢ % BT 40 H 5t 0T LA R 23 B
A2 X DAL AR R R ) 8 2 M i T QTL By T
FBCR AR 25 5, 78 QTL 43 b b 2 Hh B BH
(5 LOD 4 56) F{EBAYE (55T R 4 2%) Bifl
B2, Meta 3 H7 AR 3Z LOD {HAY520 , {H LOD {H 4352
M T e QL i Ay A 32E T 52 1) O 4 245 S 14 T A
PR, R T I SR 2, AR R SR LOD B K
F2.5,R* KT 10% #) QTL %dfs o 7> I i by 72
J& Meta S AT BB, =% AR IC 1 A 2L BT
AT LA/ B G QTL f i 22, 368 0 43 B 45 S 9 52
i, ABIFSE BE ] Soymap2 & By Song 45 #) £ 47 14
L SRR A B 2 SL S, TR 5 20 S B, £
& T RFLP RiCSSR #7iC \AFLP Ri0 AL B 25
HIkRic it 4 683 4, f K 2 588. 16 oM, F-H 44
FricE PR R KA 0. 553 oM, 55k B A Kt ry 3k
AFRic, B BT R K AE T, e T o 9 7
k.

Bfi%s Meta 5387 D) REZ W 0324 , B 5% & 8 13 F)
FH Meta 20445 210046 /MW QTL X Bt 5 B4 BLH
BEUEATHOXS, R 8 T 5 Z AH G B e BE L A, 4R
SED R H Meta 2087 MR EE R A BT 13 A4
FKFPRLER 3 B HE N, Daware 257 F ] Meta

IITAREIRG 6 AR X E] 45 BRI TE R AL T 2 4
FPRLR/NA SRR 3L A o 3 8 5 7 89 QTL %3l
AT, SRR WS B Mo TR 8
CLE (o A QTL B FH £ QTL A 4fl 22 i Al 53+ b i
B e, ATLAR KL RE b HES) QTL 731 75 Fp 52 B
A

4 & it

AWFFEHAE 2000 - 2018 4F 74 A4 KR B R
MBI QTL, X WS J5 A — BOrE &1 38 4T Meta 73
M, A5 12 A5 R R R AR R PO AR G« L™
QTL, 73 4ifE D1b €2 A2 . F E .G 6 I L, F
HPEAFIXE SR/ T 10.92 M, R RIE T QTL &
MERYE. KBTS DEBE/ANT 1 M By LT
QTL, 73 T D1b F Al E 3 ANERUE L, A0T50H B
ANCESEQTL I FEALAT 0. 10 M, XK T AR
i i DRLAZ 4 M MR G QTLs RS 4l 5 i 42 3t 1
HEEE R EYUR A M RAE R
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