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Candidate gene identification for soybean dwarf mutant df1
LIU Jinyu', WU Shihao’, ZHONG Weiyu', ZHANG Wentao', ZHU Xiaobin', XIA Zhengjun'
(1. Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Harbin 150081, China;
2. Institute of Industrial Crops, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China )
Abstract: Genetic mutations can be induced by external physical and chemical factors. This chromosomal genomic change not only
creates new genetic variation materials for genetic improvement and molecular breeding of plants, but also serves as an important
technical tool for studying gene function. In this study, a dwarf mutant, df7, was identified in the mutant library generated by gamma
radiation of the widely cultivated cultivar Heihe 43 in Northeast China. Genetic analysis indicated that the df7 mutation is controlled
by a single recessive gene. By analyzing the resequencing data of df7 and wild-type bulked pools sampled from a segregating line
using the BVF-IGV pipeline, a large fragment deletion containing 69 genes on chromosome 1 is identified as the causal genetic
factor for the dfI mutation. Association analysis using molecular markers derived from the large fragment deletion and transcrip-
tome analysis of RNA-seq data of bulked df1 and wild-type supports the above conclusion. Twenty-six candidate genes including
Glyma.01G066600 are finally determined by combined analysis of gene expression profiles and over 5 000 cultivars from the public
database. The results of this study could facilitate the cloning of the functional gene for df! mutation through fine-mapping and
understanding of its molecular mechanism in regulating plant growth and development.
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N EEFF R G AR 2 B T LSRR G R =t KSR Rt 2 RS R ZAR 2R, B
SRR (Z53) TSI, e SHRAIAETY . PSR . H IR SLMGRAE | SR E B
HNRIABE B VI . REA K IR Dl 5 De2 7 SR A EAE R E TAEK IS Y, El- E4,
ONE! S EF WIS R s, (A58 3 Sl i A R AR 55 2 K ST PR3 R 22 1) ) B AR 4
2R TE 1) Rk e 5 MR LA T 00 T A A T RE

ks O Far, iR R G GA20 EALEEILE SDI AR TG T, sl TR R 1Y
B PR T AR R R A . SRR KRR SRR S KRR LENRBE S, WEART TOKAE
B FERT, CAEARDBIEE I R S B QTL MAH AT TIR AW . 76 QTL &
D, KRB AR E AT 19 S Ytk Cheng 1 B — MBI AR M HEHE DN 2 1 F
15Uk 10.51 ~ 12.06 Mb Z 0], FEMEEIERBIRIH, KASMSE BE T 18 A SHki AL RER ;
Su " e H S Aux/TAA BRI Glyma.09g193000 FE R & —EFF AR AL 2 0B AR (e SR, )
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IR F B SO R AR BOR R B Bt AR AR R, K MkE RO R R, T
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BSA (Bulk segregant analysis ) {5 AR O 78 LR & 7 A5 2]z W A . i, BULK MJF (bulk
segregant RNA-seq) . RNA iRt #% 5 40l ) ( BSR-seq) ', MutMap ( Multi-platform mapping ) ",
BVF-IGV Jii #£ (bulk sequencing, variant calling, functional annotation by SnpEFF software, and Integrative
Genomics Viewer pipeline ) ! 47 AT He s fiff & e B R v 5

ABFE AL " Coy SR T AR 43, GRS R AR i AR AL 2 AR A dfT . Sk i) S 28 Y
AT T a1 BBk Ko SRR, ETA 28 B8 a1 WOy B RRA T, MRS a1 SRR R, Gl
P AR A I A S SR . Bn, FIFH BVF-IGV AEHE 1 SR B KA BEB R X BHE: dfl
ARSI T . X —SSIBIR RN IX BUF AT A 73 T FRic Mt J XL R 3R K iAAiE . [R),
N HERUIE P I X N TR L A AR AE , E—2D 4/ T e P

1 MEE 7%
1.1 BURTE dfl KRB R ENE

FHH 200 Gy FIH A “Coy S, SR FP A 43 FEATIEARALHRY, Al MO fCA S ARl TR
Bk, BEEYEE M1 AIFRIGR . 78 M2 AUBRAT T T AR URER, T878 HRITHAT 10 MRAfAk, Horp
2 KRR B, K IHES N dwarfl (dfl) o WAEXF M2 ARIE# BARR G0 M3 AR EF T 280 3
2, IOSRIEFE MR dfl F37RRA LB, RIS IE R AR S dfT S8 RRIPR ST . 19 TS R B ™ i AR A T R
WMELEHF, Y EE MS 2 M6 X, Gt BT IEF MRS 2 Bk Lu ], DU e S AR R 2
PG da /RS I R 5 . IR, I TR S R B RS, ARSI TRt P A 25 2
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M3 R BTN R AR MR S IE WK, TERMRKE R VS 2 Ve I, B 30 #k dfT 828R TIHS 58 4 e T IR i
Mg — R, MRS, YIEESTIOH RN 5 VR S8 IR SR, IR BRI i IR TRARAE . SR
AR, REBGE# B A RARERRATIRAE . FERSL BV E TR AT, R URIAfE. DNA 5 RNA 4810, &%
WFE Bk (bt ) Al T,
1.3 F A MutMap %45 BVF-IGV EEREERE

1] NGS QC Toolkit (v2.3.3) TERIASECT , XHEMIFEAE AT I8 . o, B3 igm iR
PPt , A MutMap £ Hfie e R 7 s S DXCTR],  BRIEEIMAE T 30 FF, HR S B8 IR 5 it
frizB™, KRB ZENH N Wms2.a2.vl (V275) , M phytozome-next.jgi.doe.gov F#% ( F#k H M A
2016 4E4 H 23 H) o [HE, FIFRASSERE (47K R BVF-IGV 27 S e ™, RGE ok iR s |
ARSI, FFAIH SnpEFF AT DIREERE, AHCEE R FIH Integrative Genomics Viewer (IGV ) #4174t
TSRS, LIRS 1 A0 8 i 25 PR sl e o DX Ol
1.4 BVF-IGV £E%RHKIE

W BVF-IGV ik, i — K Boli ok XSO i de BE R I 7E IX S8, BES , REOR v Betif 2R T e IX.
B FFIME R, XF4E 500 bp P8 HIFAHAL Y primer3 %4 ( https:/github.com/primer3-org/primer3 ) 47
ST, 40 standalone Blast k{4 ( http://blast.ncbi.nlm.nih.gov ) BIAHIAL ) Blast 3 V275 A
RHFY], RS W TR R Bk . 78 M5 2 M6 {0 B MRATATAE I 3 B REAR D, AT RN
RS RAISCBAIHT . SRAIARSL IR B & R A PRI AT DNA J7ik™" LUK B DNA 250775 i
TTHEA DNA $#EHL,
1.5 Bt REASTR KR BERENEE R RIEFFIE

X T4 B TR 5 Sk eH B s, 18ad RNAseq-workflow 2144 ( https://github.com/twbattaglia/RNAseq-
workflow ) $FATHE SR AT, Sy itb—2B AR R R Bl e R R A 23R4 AE . A FEEAEE (http://soy-
atlas.venanciogroup.uenf.br ) ( N #k HHih 2023 4F 12 H 26 H ) T GBI 5000 7344 8B [R] 20 2 FE A
FEREAE, IR RIAL R FE I TINACEYS, FIA TBtools H1# heatmap F2 5 il {EAHSCHA A
1.6 SEito#hn

£ GraphPad Prism 5 (v5.01, San Diego, USA ) k475848 1A 5 TE PR A5 SR AVEIR 1 LU « R g DA R
BT IE R VRS df 1538 R IR .
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76 M2 UHY T878 ¥iATrh, A7 10 BiAtibk, Hirb 8 MREFIIE W EF AR BISRAL, 2 MBI R ME, B
FEZH dwarfl (df1) (B 1A) o XF M2 ARIEF KRG AR — A0 BEARAT AT IR 2, R I A B SRR A
330k, df TR 11AR, F56 3 0 1 OB, E—x Y %2 M4 RSB RITUE T80T, IER %
h 463 B, dfl FARRN 197 Bk, Ggitotr, 6 RERRIEREER 3 I 1 itk (P=1.000) .

SRR RRA B, df B R I ZEFF R A T R . 78 R8 M, BFAEAUAR RN 92.1 cm (n =
30) , 1M dfl AR RN 444 cm (n=30) , REFATIN 48.2% (K 1C) o dfl ZE7ERRAY T RIECH
11.04 (n=30) , FEFAER/DSA (K 1D) 5 MHNHL, P REMNEARIR) 5.94cm (n=30) FFEE
RASKRM 3.97 em (n=30) . dfl FE7ERRBERRIEECH 41.0 4 (n=30) , {CHEFAR 71.0 40 (n=30) /)
57.8% (B 1E) 5 FRBRAEUCH AR 46.1%; SHF AR MR E 50.1 g (n=30) AL, df1 =275k
LR 192¢g (n=30) (K 1F) . XRWBIZAELEERIEARE R ET, 008 TR 5.
2.2 MutMap #3455 SNP-index IE{E

X} BSA Z3HT 0 WA TR th EE I B AT B A A, A5 R Eon: BPARALRIARATAY reads BE N
168 615 124 1>, SE34 reads KK 150 bp; 878 dfl IR ILIRZ ) reads EH 166 790 766 4>, F-1 reads
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TE: Ax B 43 [ RR 7 S B HRAT Y Ve IIMEFAE R (F2) M dfl 7R (45) 5 B: RSUFAER (7)) M dfl AR (£) 5 C:
V8 WikkE ; D: VBMITIEL; E: RS WIMERIEHL; F. R8MWIMMRIE.

Note: A: Appearance of dfI and its wild type in the segregating line from a vy irradiation-induced mutant library of the soybean (Glycine max) cultivar
"Heihe 43" at V8 stage; B: Appearance at R8 stage showing contrast difference in plant height and pod numbers; C: Plot for plant height at V8 stage;
D: Plot for node numbers at V8 stage; E: Plot for pods per plant at R8 stage F: Plot for weight per plant at RS stage.

E1 BHRE I REFERRREE
Fig. 1 Phenotypes of df] mutant and wild-type
KN 150 bpo A MutMap 5%t 085 B0 P BAR 2 T 0, S5 5K 2 fis . JLP A ek L
BIFEAE T SNP-index {H 1 95% EAFIX MM o, 2P PIEEL 28R | [FET4 SNP-index (A8
99% “E {7 DX ] ) BRI i 2206
2.3 FIA BVF-IGV RIEHE dfl fiITF 1 SHEBEIEMAR Bitkh
FHIAR L 40 % #5716 BVF-IGV B XHE I P BAR S T/ 0r, SRR . SR AR, A8k
df T PR AR A 1227 4 [FIFE, 528G, IEREMRIEM P REA AL A 1109 4>, Hixdk
S AT R 3 ECR 740 A, dlid BVF-IGV JiiFE Y batch iy & XM SL R BEF TRI B 16, R B AR
' Glyma.01G071700 FE P A FE SRR, 27 IGV _EfVOZ IR G Tu B2 69 4~
(ChrO1: 10396934 ~ 13719764/Glyma.01G066300 ~ Glyma.01G073100 ) WK Bede (18 3) o [\lnf, 7
MGV, FRATUES Tz XM 500 AR SA4MIR 500 NFEEH, IR &I 5 RAF G AR
2.4 MESFIRICWIET dfl RETEPEIA R BB
W K Bt e K BHE PP A AR U BRBUSE 500 bp 19 5B, FIFHAS ALY primer3 B2 P XA P A2 —1% 1t
5191, B2, FIH standalone-Blast 14 V275 KGIEH A ERGIh5 1 M0 Atk , el 51534 30 Xt
FeS PRI AT PCR B0iE (£ 1) o MRIBAHOCH 73Fhric, ATLAWIBR I df1 AR IR A e K R Beiih ok
(E3B) o [FEF, X M3 AR5 BRI T Y IE 8 bk A 3SR AREET T OGRS, 725 B HEAR I 660 PRAE PR
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B BALTALE a1 5B AR WT IR M AR A Sy 30, IR M A ik R 20 00 A 8 24 25X TR v )5 04 48 MutMap T T 3R A5 1 43
kY (A 40 197 ) SNP-index £ ; WEMLEE (45 . SNP-index; 1A FIM B % 1 4 Mb K Kl 10 Kb B9 SNP-index; £k (824 F
WM 1 95% WY B AR X H ;B AL NI B 1T 99% I E AR X H .

Note: The number of plants in both the dwarf mutant df/ and the wild - type WT bulks is 30, and the genome sequencing depth of the two bulks is
about 25X. The SNP - plot corresponding to each chromosome obtained by MutMap analysis of the resequencing data of bulks. Blue dot: SNP-index;
red line: sliding window average for SNP-index with the sliding window average of 4 Mb interval with 10 Kb increment; green line: sliding

window average for 95%-confidence interval; orange line: sliding window average for 99%-confidence interval.

B2 M4RZLESBIRITRAFRBNRTER I 5EFER WT M R M SNP-index B 2k [El

Fig. 2 SNP-index plots for mutant df7 and wild-type (WT) leaf bulks derived from a heterozygous plant in M4 generation
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Chr.01 69 EREFLA 69 genes were deleted
A [ 1
10396934 13719764
| | | | | |
; | LTI III,I ”l” 1L II\LIII\ “‘/I\ﬂlllﬂlu 1L I 7k E
5 ! |
10395435' 1 11164680----" 11299450 ~---- 11349435 12789655 ~-12929487 13727285
T A TR e T
WT dfi % WT dfl WT dfl WT dfl WT dfl WT dfl COWT dn
- ' ‘ i }
C g dn df
‘ : ‘ | |
WT e WT MRS (. WT }

TE: A ZX 5 Fe A 5 Y A R R 43R b T WU Y B4 4 BVF-IGV S E L F 1 5 et fhk b 24 3 322 830 bp Bk ({28 69 MR )
o dft BRI R s By R BT B2 PP 50T R 19 4 TARICIE R Wi R i B 92k s C: BVF-IGVY 43 Brid 2 17 1GV #U &R
df1 FE7EIR M R BT B AR L

Note: A: Through the re - sequencing data of the mutant df7 and wild type bulks, a deletion of about 3,322,830 bp (including 69 annotated genes)
located on chromosome 1 is identified by BVF - IGV as the candidate gene located region of the df7 mutation; B: Use molecular markers developed
specifically from the sequences of the large fragment deletion to verify the authenticity of the large-fragment deletion; C: IGV snapshots showing the
starting and ending position of the large fragment deletion in df7 during BVF-IGV analysis.

B3 SIMAERARE I HEREERAERBNEERES FRIE

Fig. 3 Molecular verification of the large fragment deletion in df! mutant

H, 25 Del 1806 5 Del 4786 FUFER RIS E FIFA ) 197 ¥k dfl 5878 RRIAMAY I AR AL, FrA Y 463
PP FAREARI R I S5y, RV S A FhRic Rl B e R . 45T Del 1806 5 Del 4 786 431hr
ICAREX B A R Sl R BFA AL, DN i OIS W 205 BF A DFI/DF 1 574 & BSE B DF1/dfT 1] Y
Fefil, SEBRHTIOZE FEGUE T BVE-IGA T FR ) B 451

K1 EERRERENSIMER

Table 1 Primer pairs used for verification of the existence of the large deletion

#ric ¥ Marker 1E 18 51 49 Forward primer (5'-3') JZ 18] 5] ¥ Reverse primer (3'-5")
left4 TGGACATAACCTCATTGGCA AGGCCCCTGCTGCTAATATT
Del 1536 TGTGCCTGATGTTTCACACA AGAGCAGGTCTGTGTAGCCC
De 1806 AAGTGCCGGAACTTCTCTCA GTTGGCTGGTGGGAGAGTT
Del 1906 CCTGACTAATTCGGGCTAGG TATCCAACGGTGCAAAACAA
del 4 786 TGACGATGGGTCTCTCGTAA CGTGTAGCATTGCGAATCAC
del 5066 GCTTGAAACATCGGAGGGTA GGCTCGCCAAGGTGTATAAA
Right 1 ATTCATTCCCGAAAAAGGCT GCTGGCCAAAAAGGGTAACT

25 KARAEREBERFREES T RIGERERE T —FIFE

N 2L A B R S5 R A 25 2R, R RN Aseq-workflow BT IRt 55 S4B, 4k T
BN IR M A IR S s (18 4, K 2) o SPRBIIABR KB BT A SR N B o0k, [RIm7E
R Bk XA, SR ZEM S ML ik ER W R 225, X it— PR T df SAE PR rh o Btk
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REFETE. RS, FRATMAIEE YR (http://soyatlas.venanciogroup.uenf.br ) F#k T #5000 /\ﬁépﬁ:}ﬂ/ﬂ
SRR EEAE, WA AU RE B T IO EE, FIH TBtools™ (4 heatmap 27 il /45 A4
Ko RN, AP HARER YRR SADTFE T WT IR A K7 Bl I B 7 DX i FE R SR ik #a
F—F, TEHRBRA RIHA P A RB BB EAR KA LR, K KR Bl g N A fee e 5L PR ECR DA 69 it
% Glyma.01G066600 ( BESI-interacting Myc-like protein ) 55 26 P (£2) .

0.00 0.00 0.40 0.00 0.50 0.80 0.40 0.30 0.10  Glyma.01G066300 14
0.00 0.00 0.20 3.40 0.00 0.10 0.70 0.00 020  Glyma.01G066500 >
0.00 |II2SGI0] IISO7NI0N ME0GH0N INIOINS0) M2OGIG0) MN2S2N70N I2ES00) MSE0R0N G/yma.01 G066600 1o
0.00 | IND2SHO BNR2OP0 M2SP0E0 IAGE0N MOSSS0N ENSSHON INGHN0 IGSE80 G/yma.01G067000

0.00 |IISSS¥I0] SS0S01 MISSSIE0 IN2SSIS0 MIGESNE0 MN200H0) M2S00M00 W8R8 G/yma.01G067100 8
0.00 0.70 6.90 55208 0.00 0.20 |[EISGHON  4.00 240 Glyma.01G067200 6
0.00 [INSEI00N FN42:500 INS5200 1 520 __ 3.30 | W2SHION Giyma.01G067300 4
0.00 0.00 0.20 0.30 0.00 0.30 0.00 040  Glyma.01G067400 2
0.70 ________ Glyma.01G067600 0

0.00 0.00 0.00 0.80 0.00 0.10 0.00 0.00 3.50  Glyma.01G067700
0.00 0.00 0.20 0.30 0.00 0.30 0.30 0.50 7:80°" Glyma.01G067800
0.00  [IISSONON MR2Z010) MIS02550] IRNNZS0N MNO2E0N MNSAE0N MNOZ20) MSEs00 Glyma.01G067900
0.00 ________ Glyma.01G068000
0.00 0.30 0.00 1.50 0.10  Glyma.01G068100
0.00 __ 550 ____ 540" Glyma.01G068200
0.00 ________ Glyma.01G068600
0.00  IISIDX0N MSEGR0 [IS0GIG0N IEGONON M22BNON MBSEHEO G/yma.01G068800
0.00 [NI81007| 8.30 _ 1.50 1.20 10:107]  0.30 125607 Glyma.01G068900
0.00  [IISHSISON INISSIS0N MNSSISON 2000 MNI07A70N MNI0SHON MNGOVNS0 MNESB0N G/yma.01G069000
0.00 0.00 4.70 5.00 0.00 0.30 2.40 0.00 18500 Glyma.01G069200
0.00 3.70 3.20 _— 10:307 850 | 25200 7:50 | Glyma.01G069300
0.00 0.00 0.70 0.50 420 1.20 0.50 WRI6TO0N Glyma.01G069400
0.00 ___ 10:007 INEOTEO0N INSSOGON MNOSIS0N MNR2H60N G/yma.01G069500
0.00  [NIOTES01["30:10717738:607] 530 6.20 |[SAT0N 250 270N Glyma.01G069600
0.00 0.00 2.90 1.70 0.70 0.70 420 0.30 0.60  Glyma.01G069700
0.00 0.00 480 13700  1.00 8.00 6.60 220 ORI Glyma.01G070200
0.00  [NNSOR0N INISOIS0N MIS20M0N " 79:507 IN7ENS0N MNSSI0N MNSo00N MNG2MO0N Glyma.01G070300
0.00 12707 INGS0N MEOISRE | 11:80" INISEIS0N NN491800 1000 MNG2I00N G/yma.01G070400
1.50  [NI2S0NGON IN2GOI00N NNGHTNI0N IN22SH70N MR277AS0N MNO2470) RSN MSIGs0N G/yma.01G070700
0.00 0.00 0.30 1.80 0.00 0.80 0.40 0.00 123507 Glyma.01G071000
0.00 0.00 0.40 8.60 0.00 4.60 0.60 0.00 0.90  Glyma.01G071100
0.00  |NESREIS0 ISSIENSD NGSRON0] VSO0 MEGRON0! IGG22I00 MEPSSS0 NE02SNNI G1yma.01G071300
0.00 0.00  [NISSEHEION MNSHSIS0N NNSGI70N MN42: 0N INSSTZ0N MNGAIB0N GRS G/yma.01G071400
0.00 7.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00  Glyma.01G071500
0.00 0.00 1.30 5.00 0.00 0.30 0.80 0.00 140 Glyma.01G071600
0.00  [NNNISHION MNIESI00N MANISINOON MNIGZ00N MNSO2AON MNSTNSON IMNN7SM00) MBS0 Gyma.01G071700
0.00 1.50  [24:000 [29:000 - 105001 970 24000 | 10:20° " 7.80 | Glyma.01G071800
0.00  [INOSISON INI00HO0N NS0 MNGASON INISZ00) MNN7IS0N MOST20N INEEB0N Glyma.01G072000
0.00 0.00 0.40 0.10 0.00 0.70 0.60 2.70 0.50  Glyma.01G072300
0.00 4.50 1.30 0.40 0.00 1.30 1.70 4.00 140 Glyma.01G072400
0.00 0.00  [INIOSIS0N MNSOIS0N FN25:807 NGOG0 MNG2I30N MNOS00] INBIE G/yma.01G072900
0.00  [NN2SZH00N M2S2F0) EEON0N - 3.30  NNIS2NGON M2GGHON MR2SINS0N M2NSB0N G1yma.01G073000

dfl WT 0 1 R G0 5 1 R 16~ S ] R
Leaf Cotyledon Epicotyl Hypocotyl Shoot  Petiole Root

e SEAERM ) (WT) S8 AR IR SR R 9 IE % AR L, B RBIR M (dfT) 7EX A Wr X ) P A BE R A8 S 3Rk,
UE T R Wk s i B Se M. 78 B 7R (1 B0UE A M http://soyatlas.venanciogroup.uenf.br  ZE [ 5 000 224~ S A AH S 20 2L -3 6 s 2
Note: Compared with the normal expression in leaves of wild - type and varieties from databases, all genes in the large - fragment intervals of the df!
leaf bulk show no or near no expression, supporting the authenticity of large - fragment deletions. The data of average transcriptional abundances of

relevant tissues of over 5000 cultivars are downloaded from http://soyatlas.venanciogroup.uenf.br.
B4 KRAEHBREARBANTIREFREZURE 41 . FERBBRAXETEES 5000 M@FAREAHAPRIRIE
Fig. 4 Expression profiles of the annotated genes in the large - fragment deletion intervals in different tissues of the dwarf mutant
df1, the wild - type bulks, and 5,000 varieties deposited in the public database

3 3 #®

RABAEGBIE a8 AL, R RS B A K S I sa ke T — R HI R S A B I Sk m a0,
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Table 2 Candidate genes within the deleted region on chromosome 1
HikE Rk (FIE)
3t ) R B Expression ( reads ) Expression (corrected)
Gene name Functional annotation dfi iR BARNGEM  dRi AR
df1 bulk WT bulk df1 bulk WT bulk
Glyma.01G066600 BES1-interacting Myc-like protein 2 0 766 0.00 286.94
Glyma.01G067000 Phosphoinositide 4-kinase gamma 7 0 2738 0.00 1 025.65
Glyma.01G067100 UDP-Glycosyltransferase superfamily protein 0 1424 0.00 533.43
Glyma.01G067200 GDSL-like Lipase/Acylhydrolase superfamily protein 0 2 0.00 0.75
Glyma.01G067300 RNA polymerase II large subunit 0 96 0.00 35.96
Glyma.01G067600 Sugar transporter 1 2 681 0.75 255.10
Glyma.01G067900 Transducin/WD40 repeat-like superfamily protein 0 1043 0.00 390.71
Glyma.01G068000 Chaperone protein htpG family protein 0 20462 0.00 7 665.07
Glyma.01G068200 Senescence-related gene 1 0 88 0.00 32.96
Glyma.01G068600  Basic helix-loop-helix (( HLH) DNA-binding superfamily protein 0 1282 0.00 480.24
Glyma.01G068800 WPP domain-interacting protein 2 0 1388 0.00 519.94
Glyma.01G068900 0 48 0.00 17.98
Glyma.01G069000 0 917 0.00 343,51
Glyma.01G069300 Basic leucine-zipper 42 0 10 0.00 3.75
Glyma.01G069500 TCP-1/cpn60 chaperonin family protein 0 7816 0.00 2927.87
Glyma.01G069600 0 0 271 0.00 101.52
Glyma.01G070300 Phosphoribulokinase / Uridine kinase family 0 216 0.00 80.91
Glyma.01G070400 Transferases; Folic acid binding 0 34 0.00 12.74
Glyma.01G070700 Chlorsulfuron/Imidazolinone resistant 1 4 669 1.50 250.61
Glyma.01G071300 Adenosylmethionine decarboxylase family protein 0 11539 0.00 432251
Glyma.01G071500 0 21 0.00 7.87
Glyma.01G071700 NSP-interacting kinase 2 0 302 0.00 113.13
Glyma.01G071800 Fatty acid desaturase 8 0 4 0.00 1.50
Glyma.01G072000 F-box/RNI-like superfamily protein 0 249 0.00 93.28
Glyma.01G072400 NB-ARC domain-containing disease resistance protein 0 12 0.00 4.50
Glyma.01G073000 FAD-linked oxidases family protein 0 678 0.00 253.98
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