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Abstract: [Objective] This study was done to reveal the causes of heterosis from differential gene ex-
pression to provide the theoretical basis of heterosis. [Method] The patterns of differential gene expression
in the leaves at seedling stage of soybean between hybrids and their parents in a 4 X5 NC][ design were an-
alyzed by using mRNA differential display assay. The correlation was also analyzed between the patterns of
differential gene expression and heterosis. [Result] Six patterns were found different between hybrids and
their parents:bands present in the female parent and the F,, but absent in the male parent (110) ; bands
present in the male parent and the F,,but absent in the female parent(011) ;bands present in both parents

but absent in the F, (101),bands only present in the female parent (100),bands only present in the male
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parent (001),and bands only present in the F, (010). The correlations between the patterns and hybrids
performance were analyzed. Among them,the 100-seed weight was negatively correlated with the 011 pat-
tern and positively correlated with 101 pattern. The No. of nodes per stem,oil content was positively corre-
lated with the 100 pattern. 4 correlations between the patterns and the MPH achieved significant or ex-
tremely significant level in the correlation analysis. Among them, the number of branches per plant, the
number of pods per plant,and the number of seeds per plant were negatively correlated with the 110 pat-
tern. Significantly, the yield per plant was negatively correlated with the 110 pattern. 4 correlations between
the patterns and the BPH achieved significant or extremely significant level in the correlation analysis.
Among them,the number of pods per plant was negatively correlated with the 110 pattern. Significantly,
the number of seeds per plant and the yield per plant were negatively correlated with the 110 pattern;Sig-
nificantly, the rate of insect food was negatively correlated with the 101 pattern. [Conclusion) There is a

correlation between the differential gene expression patterns and the formation of heterosis in soybean.
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Fig. 1 Expression pattern of differential genes between hybrids and their parents during the seeding stage in soybean
1. Bands present in the female parent and the F; but absent in the male parent (110) ;2. Bands present in the male parent and
the F; but absent in the female parent(011) ;3. Bands present in both parents but absent in the F; (101) ;4. Bands only present in the
female parent (100) ;5. Bands only present in the male parent (001) ;6. Bands only present in the F; (010)
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Table 1 Expression pattern,number and proportion of differential genes in

the leaves during the seeding stage of soybean hybrids

ne TC BT 22 5 AR B 2% 4R SRR
Combi- NO' of no No. of differential bands Total
nation differential number
bands 110 011 101 100 001 010 41t Subtotal  of bands
1 703(51.65) 185(13.59) 168(12.34) 87(6.39) 61(4.48) 73(5.36) 84(6.17) 658(48. 35) 1361
2 629(51.73) 142(11.68) 153(12.58) 71(5.84) 85(6.99) 57(4.69) 79(6.50) 587(48.27) 1216
3 681(52.18) 135(10.34) 157(12.03) 101(7.74) 69(5.29) 82(6.28) 80(6.13) 624(47.82) 1 305
4 627(48.68) 176(13.66) 144(11.18) 132(10.25) 63(4.89) 74(5.75) 72(5.59) 661(51.32) 1288
5 563(42.81) 217(16.50) 173(13.16) 120(9.13) 73(5.55) 61(4.64) 108(8. 21) 752(57.19) 1315
6 715(52.65) 179(13.18) 133(9.79) 114(8.39) 61(4.49) 68(5.01) 88(6.48) 643(47.35) 1358
7 699(52.32) 145(10.85) 151(11.30) 106(7.93) 80(5.99) 46(3.44) 109(8. 16) 637(47.68) 1 336
8 642(49.81) 129(10.01) 145(11.25) 149(11.56) 80(6.21) 74(5.74) 70(5.43) 647(50.19) 1289
9 620(48. 48) 113(8. 84) 85(6.65) 196(15.32) 101(7.90) 99(7.74) 65(5.08) 659(51.52) 1279
10 573(48.35) 126(10.63) 74(6.24) 154(13.00) 113(9.54) 89(7.51) 56(4.73) 612(51.65) 1185
11 771(55.91) 126(9.14) 133(9.64) 137(9.93) 80(5. 80) 77(5.58) 55(3.99) 608(44.09) 1379
12 759(53.56) 173(12.21) 122(8.61) 116(8.19) 86(6.07) 34(2.40) 127(8.96) 658(46. 44) 1417
13 813(54.27) 207(13.82) 162(10.81) 96(6.41) 68(4.54) 45(3.00) 107(7.14) 685(45.73) 1498
14 684(47.37) 211(14.61) 181(12.53) 128(8.86) 98(6.79) 27(1.87) 115(7.96) 760(52.63) 1 444
15 592(43.56) 227(16.70) 127(9.35) 123(9.05) 105(7.73) 67(4.93) 118(8.68) 767(56.44) 1359
16 812(53.70) 235(15.54) 131(8.66) 114(7.54) 55(3.64) 82(5.42) 83(5.49) 700(46. 30) 1512
17 691(49.32) 232(16.56) 97(6.92) 141(10. 06) 91(6.50) 81(5.78) 68(4.85) 710(50. 68) 1401
18 789(51.47) 222(14.48) 181(11.81) 114(7.44) 71(4.63) 64(4.17) 92 (6.00) 744(48.53) 1533
19 689(49.00) 233(16.57) 134(9.53) 101(7.18) 103(7.33) 60(4.27) 86(6.12) 717(51.00) 1406
20 690(49.57) 225(16.16) 98(7.04) 136(9.77) 93(6.68) 66(4.74) 84(6.03) 702(50.43) 1392
?\j{iﬁ 687(50.32) 182(13.25) 137(10.07) 122(9.00) 82(6.05) 66(4.92) 87(6.39) 677(49.68) 1 364
A1 Total 13 742 3638 2749 2 436 1636 1326 1746 13 531 27 273

T AT R B S LR 25 R Rk A L5 1. bR 30 X K 352, 3 Ak 30 X PEMVy;: 3. 3% bk 30 X EXP; 4. % #k 30 X ARIRA ;5. % # 30 X SAP-
PRO;6. F#k 38X & 3;7. Mk 38 X PEMVy;8. Ak 38 X EXP; 9. 7 #k 38 X ARIRA;10. 7 #k 38 X SAPPRO; 11. 2002 £ % X & 3;12.
2002 %% X PEMVy;13. 2002 &% X EXP;14. 2002 % % X ARIRA; 15. 2002 % i X SAPPRO; 16. bk 47 X 2 3;17. 5 #k 47 X PEM-
Vy;18. K 47X EXP;19. FH bk 47 X ARIRA;20. T Ak 47X SAPPRO, % 2. % 4.% 6 7],

Note:Data in brackets refer to the proportion of differentially expressed genes;1. Jilin 30 X Yi 3;2. Jilin 30 X PEMVy;3. Jilin 30 X EXP;4.
Jilin 30 X ARIRA ;5. Jilin 30 X SAPPRO;6. Jilin 38 X Yi 3;7. Jilin 38 X PEMVy; 8. Jilin 38 X EXP; 9. Jilin 38 X ARIRA; 10. Jilin 38 X
SAPPRO;11. 2002 lines X Yi 3312, 2002 lines X PEMVy;13. 2002 lines X EXP;14. 2000 lines X ARIRA; 15. 2002 lines X SAPPRO;
16. Jilin 47 X Yi 3;17. Jilin 47 X PEMVy;18. Jilin 47 X EXP;19. Jilin 47 X ARIRA; 20. Jilin 47 X SAPPRO. With the same meaning of
table 2.table 4 and table 6.

Al — 517 20 DARRIZZ M BTy B e R Bep R B e AR ) 1 FE R Rl e 2 L 5 2



el KR AR R AR SR B R AR B B R S DR 2 S 20k S R AL 1 5C A 95

AR/ 22 5 (B 2018 3D IX M RU/INZE Sl BB IR 2 A [R) 2% 22 415 2 R AL 35 A ) B T

1 2 3 4 5 6 7 8 910 111213 14 15 16 17 18
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1. Marker DL 300032, 2002 £ 3£;3. 2002 Rk X & 3;4. & 3;5. 2002 £k X PEMVy;6. PEMVy;7. 2002 &% X EXP;
8. EXP;9. 2002 &1k X ARIRA;10. ARIRA;11. 2002 &3 X SAPPRO;12. SAPPRO;13. F Kk 47514, FHHK 47X & 35
15. FHAK 47X PEMVy;16. F bk 47X EXP;17. FH Ak 47 X ARIRA; 18, 5 #k 47 X SAPPRO
Fig. 2 Expression pattern of differential genes by the primer combination R31L1 amplification at the seedling
stage of soybean (10 hybrids with 2002 lines and Jilin 47 as the female parents)
1. Marker DL 3000;2. 2002 lines;3. 2002 lines X Yi 334. Yi 3;5. 2002 linesX PEMVy;6. PEMVy;7. 2002 lines X EXP;
8. EXP;9. 2002 lines X ARIRA;10. ARIRA;11. 2002 lines X SAPPRO;12. SAPPRO; 13. Jilin 47;
14. Jilin 47 X Yi 3;15. Jilin 47 X PEMVy;16. Jilin 47 X EXP;17. Jilin 47 X ARIRA;18. Jilin 47 X SAPPRO
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B R K5 101 BUEL S E A OC WRL R T 5 100 AU
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1. Marker DL 3000;2. 4k 3033, 354k 30 X 3 3;4. 3 3;5. ##k 30X PEMVy;6. PEMVy;7. i #k 30 X EXP;8. EXP;
9. F Ak 30X ARIRA;10. ARIRA; 11. ##k 30 X SAPPRO;12. SAPPRO; 13. 4k 38514, 754k 38 X 3 3;
15. ##k 38X PEMVy;16. ##k 38 X EXP;17. # Ak 38 X ARIRA;18. i #k 38 X SAPPRO
Fig. 3 Expression pattern of differential genes by the primer combination R21.3 amplification at the
seedling stage of soybean (10 hybrids with Jilin 30 and Jilin 38 as the female parents)
1. Marker DL 3000;2. Jilin30;3. Jilin 30 X Yi 3;4. Yi 3;5. Jilin 30 X PEMVy;6. PEMVy;7. Jilin 30 X EXP;8. EXP;
9. Jilin 30 X ARIRA;10. ARIRA;11. Jilin 30 X SAPPRO;12. SAPPRO; 13. Jilin 38;14. Jilin 38 X Yi 3;
15. Jilin 38 X PEMVy; 16. Jilin 38 X EXP;17. Jilin 38 X ARIRA;18. Jilin 38 X SAPPRO
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Table 2 Average of soybean hybrid F, traits
Rk SPACE BABRIEEL HRRRIEL REk [ERA BA KL Jig 5 Sl
He B /em  No. of No. of No. of No. of E/V EH/mm Fikk/g Jik/e i/ i/
Combi- Plant nodes branches pods seeds Rate of Stem 100- Yield (g kg ) (ge kg™ D)
nation height per per per per insect diameter seed per Oil Protein
stem plant plant plant food weight plant content content
1 85. 27 17.87 2.93 112. 60 225.60 4.84 1. 14 18.79 41. 90 191.3 443.5
2 93.41 20. 40 3.80 111. 80 264. 60 6.32 1.12 19.17 49. 94 205.3 421. 8
3 100. 01 21.47 5.07 131.87 284. 87 4.58 1.28 17.47 48. 65 211.8 399.0




%2 M ik E A R A AR B HOR AR W A AR R 25 R ARG AR IR B e R 97
4% 2 Continued table 2
Bk SYRCEL BRBRIEE HMRRIEL BB HR AL Ng Wi HE B
HeE R/ cm No. of No. of No. of No. of /% ZEM/mm ikt /g i/ g i/ Sy
Combi- Plant nodes branches pods seeds Rate of Stem 100- Yield (g+kg™ ') (g+kg )
nation height per per per per insect diameter seed per Oil Protein
stem plant plant plant food weight plant content content
4 104. 14 21.32 4. 30 107. 82 217. 48 4. 34 1. 06 19. 27 46.42 204. 8 399. 2
5 105. 40 20.53 3. 00 80. 20 190. 60 3.78 0. 89 19. 74 37. 34 211.5 399.9
6 79. 06 19.78 5.75 164.17 393. 85 3. 89 1.34 20. 48 78.10 204.7 417.7
7 79.97 20.33 4.49 126. 98 311.09 6.07 1. 35 19. 65 61.78 218.9 402.5
8 89. 81 21.40 4. 87 144. 20 326. 80 4.42 1.35 19. 42 61.37 204. 4 384.1
9 103. 69 22.53 3.92 132.72 332.81 3.92 1.19 20. 32 62.99 207.8 403. 3
10 95. 32 22.67 5.47 155. 00 334. 40 5.09 1. 29 20.51 69. 41 212.4 400. 3
11 78.15 18.73 2. 80 86. 87 188.73 3.96 0. 96 19. 31 36.53 221.2 428.1
12 90. 11 21.00 3. 80 116. 33 257. 20 2.86 1.13 19.53 51. 20 207.3 410.7
13 87.43 21.53 5.87 162. 40 352.93 5.39 1. 30 17. 35 62. 65 212.3 387.5
14 92.07 21.40 3.67 98. 80 230.53 5.71 0. 94 19.03 43.75 221.9 389.7
15 103. 67 22.40 3. 80 104. 73 245.00 7.06 1.04 19. 85 49. 58 221.4 407.5
16 80. 26 18.47 3.13 85.53 194. 00 4. 10 1.15 20.07 39. 67 212.7 433.7
17 90. 93 20.13 3.33 97.93 216.67 4. 30 1.08 19.75 44. 61 209.0 421.7
18 103. 10 22.60 5. 47 126. 07 297. 60 4.42 1.22 19. 42 56.23 204.0 415. 4
19 94. 69 20. 40 4. 67 116.93 258.93 5.04 1.31 19.13 49. 05 215.6 393.3
20 99.71 20. 35 3.33 87.88 185. 40 4.63 1.12 19. 45 36.94 214.7 404. 8
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Table 3 Correlativity of the differential genes expression pattern and hybrids performance
among soybean hybrids and their parents
PEAR Trait 110 011 101 100 001 010
& Plant height 0.13 —0.05 0. 27 0. 35 0.17 0.05
%L No. of nodes per stem —0.16 —0.15 0. 40 0.51" —0.01 0.12
/3 Ki % No. of branches per plant —0.18 0. 05 —0.07 —0.03 —0.04 0.01
Bk JEH No. of pods per plant —0.42 —0.09 0.03 —0.01 0.06 —0.08
PR BB No. of seeds per plant —0.42 —0.08 0.08 0.03 0.03 —0.02
Ak R Rate of insect food 0.09 0.18 —0.34 0. 34 —0.23 0.22
ZEML Stem diameter —0.29 —0.15 —0.09 —0.07 0. 14 —0.15
H R i 100-seed weight —0.04 —0.54" 0.52" 0. 30 0.31 —0.19
Bk it Yield per plant —0.40 —0.21 0.16 0.09 0.07 —0.05
el 0.13 —0.12 0.16 0.47" —0.25 0.23
HH i Protein 0.09 —0.05 —0. 26 —0.37 0.28 —0.21

T x . P<C0.05; x %, P<C0.01,
Note: * . P<(0.05; x % . P<C0.0
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1. The same as follows.
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Table 4 MPH of agronomic and qualitative traits of soybean different combinations

F4 KEFAREZEZASRZHEKIAREKEH MPH

ok B i MPH 5 110 2052 4% 5 22 5 40 G .

7 I g I
i Lo R RO IR e L FRURR SBRRTR
H4E i =1 No. of No. of No. of No. of Rate of eyl 100- Yield e R
Combi- Plant nodes branches pods seeds insect Stem ceed ?)il Prot f\
nation height per per per per ?(:;; diameter ‘ciLht Tf‘it rotem
stem plant plant plant weie bl
1 6.34 —2.72 —26.67 22.97 2.79 —6.64 8.75 12.55 12.16 —5.95 3. 90
2 —0.73 —1.77 6.54 22.81 28.65 8.50 4. 90 8.06 36.29 —1.01 1.57
3 3.51 4.21 49.02 65. 32 55.41 —5.74 27.11 —1.98 61.65 3.93 —5.17
4 5.79 1.59 20. 56 25.17 9. 84 4.05 13.92 14. 64 39.55 —5.16 —1.03
5 17.22 4.94 —20.35 —28.01 —21.54 —27.13 —17.49 15. 88 —10. 86 —0.61 —0.53
6 0.59 6. 84 78.76 104. 10 115.53 —44.74 31. 80 11.63 137.67 1. 36 —0.11
7 13.54 —2.79 61.28 58.92 84.15 —20.91 30. 34 1.33 92.15 6.29 —1.00
8 —95.49 3.13 85.99 110. 10 122.97 —34.17 37.91 —0.31 139.73 1.01 —6.78
9 7.07 6. 60 40,72 76. 96 106. 38 —34. 89 32.11 10. 08 118.97 —3.12 2.19
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4% 4 Continued table 4
o P Y o
Combi- Plant nodes branches pods seeds Rate of Stem 100~ Yield HDEE EFIB;:
nation height per per per per msect diameter sged per ol Protein
stem plant plant plant food weight plant
10 7.91 14. 96 83. 24 54.59 62.17 —27.73 23.15 9.77 85.62 0. 50 1.77
11 —2.30 —4.26 —34. 38 —21.69 —22.46 —32.49 —8.69 13.04 —15. 46 6.65 2.59
12 —4.04 —4.40 —0. 87 5.37 12.02 —56.00 4.93 7.75 20. 49 —1.94 1.22
13 —9.33 —1.22 60. 00 63. 82 70. 31 —2.89 27.77 —4.75 74.29 2.17 —5.77
14 —6.29 —3.53 —4.35 —6.35 3. 88 17.67 0. 26 10. 66 11. 85 0. 89 —1.05
15 15.53 7.87 —5.79 —19.91 —8.19 20.12 —3.51 13.98 3.87 2.12 3.82
16 —6.03 —4.97 —25.98 —11.70 —16.09 —24. 85 4.28 12.47 —6.04 6.06 2.04
17 —8.44 —7.79 —12.28 1. 66 —0.34 —29.58 —3.98 4.52 7.49 2.18 1.99
18 1.23 4. 31 50. 46 48. 20 52.59 —14. 05 14.73 2.32 60. 87 1.52 —0.85
19 —8.65 —7.48 22.81 27.89 23.46 13.31 32. 44 6.49 28.65 1.17 —2.06
20 4. 80 —1.37 —16.67 —24.69 —27.20 —15.38 —1.00 6.94 —20.98 2.26 1.14
P91 26 0.61 20. 60 28.78 32.72 —15.68 12.99 7.75 43.90 1.02 —0.11
Means
RS REZXTHMFRABNEREZRRIAEXS MPH #iE X%
Table 5 Correlativity of the expression pattern of differential genes between hybrids and their parents and MPH
PEAIR Trait 110 011 101 100 001 010
#kE Plant height —0.02 —0.11 0.22 0.11 0. 39 —0.05
% No. of nodes per stem —0. 37 —0.22 0.37 0.19 0. 40 —0.16
480 No. of branches per plant —0.44" —0.07 0.15 0.05 0.09 —0.13
PR IEH No. of pods per plant —0.52" —0.01 0.11 —0.15 0. 20 —0.24
FARR R No. of seeds per plant —0.54* —0.06 0.20 —0.03 0.14 —0.16
1k % Rate of insect food 0. 34 0. 40 —0.40 0.17 —0.24 0. 20
22 Stem diameter —0.42 —0.09 0.08 —0.02 0.15 —0.19
TR R 100-seed weight 0.13 —0. 14 0.18 0.05 0.17 —0.05
Bk B Yield per plant —0.56" " —0.10 0.24 —0.04 0.18 —0.19
g R Oil 0.08 —0.02 —0.07 —0.01 —0.04 0.01
% M i Protein 0.12 —0. 40 0.13 0.23 0.23 —0.09

XF 6 FhEL N 22 R RS 11 Ak BPH
(R OPFATHIEAN G RWE T, N TR
L BBR JERY BPH 5 SR 8 — B — R (110 #)
L 0 OAH OC s BB B L AR OB I i ) BPH 5 R
FEFIK—F— A (110 ) 50 W3 A oG s Rk
iy BPH 58RI TR AL (101 A 4% B 3% A

*x6

Ko HE N 22 5 R IR 2R Bl (I 3 10 A 5 o A 45 2R
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Table 6 BPH of agronomic and qualitative traits of soybean different combinations

T IR Mk s R M Rk e R
" W B RECMERICER VHEEC g ema L WRURR RHRRR
HE %= No. of No. of No. of No. of vl . “
| . Rate of N 100- Yield g i R
Combi- Plant nodes branches pods seeds . Stem . .
. . insect . seed per Oil Protein
nation height per per per per diameter .
food weight plant
stem plant plant plant
1 —13.49 —11. 26 —42. 86 18.78 0. 15 55.67 4.16 11.04 10. 39 —8.21 3.32
2 —5.23 —4. 67 —10.94 19. 27 23. 84 103. 44 —1.58 3.27 31.58 —5.13 —1.74
3 1.47 1. 90 28. 81 49. 28 33.32 47.55 25.54 —6.73 28.17 1. 24 —7.05
4 5.66 —2.37 0.78 22.06 1.79 39.70 6.34 13.88 22.29 —12.29 —7.00
) 6. 94 1.99 —35.71 —40.36 —29.98 21.75 —22.99 15.11 —18.50 —6.91 —6. 84
6 —17.12 —3.18 12.01 73.17 74. 84 —42.95 22.69 1.25 112.50 —1.78 —1.58
7 —16. 16 —4.98 5.21 35.47 57.38 —10. 85 18. 93 —2.84 74. 84 1.16 —2.27
8 —5.84 1.58 23.73 102.53 113. 69 —33.21 32.25 —4.00 111. 86 —2.29 —6.83
9 5.48 3.18 —8.20 58.13 82.54 —25.09 26.89 0.46 117.45 —11.01 —2.08
10 —0.07 10.93 17. 14 15.27 22.85 —25.27 11.81 1.41 51.50 —6.51 —2.81
11 —20. 40 —16. 86 —45.45 —31.64 —27.84 —11.58 —11.93 9.13 —26. 44 6. 14 0. 87
12 —8.22 —6. 80 —10. 94 —8.45 —1.66 —36.03 —0.88 5.21 3. 11 —4.21 0.12
13 —10. 95 —4. 44 49,15 27. 81 34.95 20. 32 27.10 —7.40 26.16 1.48 —6.00
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4% 6 Continued table 6
] . Rate of 100- Yield g B EHF
(JOD’.lbl’ Pl(ant nodes branches pods seeds insect 'Stcm seed per 0il Protein
nation height per per per per diameter .
stem plant plant plant food weight plant
14 —6.34 —5.03 —14. 06 —22.25 —11.85 27.62 —7.04 7.55 —11. 90 —4.97 —5.00
15 5.59 —0.59 —18.57 —22.11 —9.99 57.62 —9.32 12. 22 —0.15 —2.55 —0. 66
16 —26.37 —17.07 —38. 96 —13.54 —18.19 12.01 3.43 4. 39 —16. 81 2.06 1. 89
17 —16.59 —9.58 —21.88 —1.01 —8.63 17. 36 —5.27 2.73 —6.43 —3.42 —0.93
18 —5.42 1.50 38.98 27.43 25.50 20. 66 10. 35 1.01 17.94 —2.49 —2.41
19 —13.14 —8.38 9.38 18.19 9.19 37. 67 17.93 —0.52 2.87 —17.67 —17.60
20 —8.53 —8.61 —28.57 —34. 64 —31.89 26. 37 —2.87 1.15 —22.53 —5.50 —4.90
I\ii?ls —7.44 —4. 14 —4.55 14. 67 17.00 15. 14 7.28 3.42 25.40 —3. 64 —2.98
KT XKEFTHMELANERNEZRFRIZERXS BPH EXH
Table 7 Correlativity of the expression pattern of differential genes between hybrids and their parents and BPH
PEAIR Trait 110 011 101 100 001 010
#E Plant height —0.20 —0.01 0. 30 0.33 0.12 0.08
F % No. of nodes per stem —0.35 —0.11 0.33 0. 34 0.17 —0.03
43 ki % No. of branches per plant —0.17 0.15 —0.08 —0.02 —0.11 0.05
PR IS No. of pods per plant —0.51* 0.01 0.09 —0. 20 0. 26 —0.29
BRI EL No. of seeds per plant —0.57"* —0.05 0.21 —0.05 0.18 —0.19
kiR Rate of insect food 0.33 0.39 —0.59** —0.05 —0.11 0.11
ZEH Stem diameter —0.41 —0.08 0.09 —0.12 0. 21 —0.22
BT 100-seed weight 0.25 0.12 0.03 —0.04 —0.02 0.13
BBk i Yield per plant —0.61"" —0.19 0.31 0.00 0.26 —0.23
e Oil —0.04 0.19 —0. 26 —0.29 —0.12 0.08
% J# Protein —0.02 —0.19 —0.07 —0.13 0.15 —0. 04
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