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Abstract: The nutritive value of soybean mainly focused on the aspartate- derived amino acids,and the content of these ami-
no acids were affected by the key enzymes gene from aspartic acid metabolic pathway. In this research, the integrated map
between soybean public genetic maps and physical maps was used, and the key enzyme gene sequences were blasted with
soybean genome database by local Blast software. Seventeen key enzyme genes in aspartic acid metabolic pathway of soybean
were mapped on soybean genetic map, and gene structures were analyzed firstly. The result indicated that these enzyme
genes were mapped on 11 linkages group, including A2, B2,C2,D1b,D2,G, I, L, and M, respectively, and the flanking
markers of these genes on the linkage group were obtained. The number of introns was from 0 to 13. There was no intron in
AHAS ,DHDPS ,HK ,and TS ,otherwise there were 13 introns in DHAD ,and 12 introns in AK. The corresponding markers ob-
tained from mapping were the base of molecular assisted selection, while the structure information can make gene function a-
nalysis easily.
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Table 1

Information of the key gene of key enzyme genes on

aspartic acid metabolic pathway of soybean

W OBHYS FERKE 27 30k
Gene Accession No. Length/bp References
AHRI FJ594399 1764 Fr'5) 2009
AHAS ~ FJ581423 1962 FHr! 2009
BCAT  FJ581426 1050 Fr3! 2009
ASADH  FI581425 1131 FHFS) 2009
CBL FJ581427 1314 FF) 2009
DAPD  FJ594400 1467 Fr3) 2009
DAPE  FJ594401 1080 Fi3 2009
DHDPR  FJ594402 1035 T ,2009
DHAD  FJ594403 1806 F ) 2009
HK FJ594404 1083 FF) 2009
TD FI594405 1731 Fr! 2009
CGS AF141602 1611 Hughes et al'®! 1999
MS AF518566 2695 Wang et al, Unpublished
DHDPS 136436 945 Silk et all”} ;1994
TS DQ275353 3166 Yanamadala et al, Unpublished
AK AF135862 1695 Esau et al, Unpublished

HSDH DQ172918 1472 Yanamadala et al, Unpublished

R G FL D 4H R 50 (R ik fip ./ /fip. jgi- psf. org/
pub/JGI_data/Glycine_max ) 1Z3B 50805 Jy 7 4500 ¥
455, JEM NCBI iy FTP, " 8 H T 47 A Hb L X6 i)
blast2. 2. 16 {43 ( B4k ; fip . //ftp. ncbi. nih. gov/
blast/executables/release/2.2.16/) .

1.2 REWHE

12,1 BXAFEE (EIHRIZATHT emd BEA
DOS 1417, H cd fix 4 i A blast %% H 5%, for-
matdb iy #& 3 formatdb-i c:\ * % * \ % % % .ixt -
p F-o T Hr-i J2H A SCEFR L, - p 4575 2 A& X
AR BHE 2 8 R e A% IR, W 28, Wy A- p
T, AAJEAZIR , WA -p F,- o 4525 24 i,
WA T, ZE AEHIRS

1.2.2  AEAR B 347Kt (local blast) fF
THGIZFTHAT emd #EA DOS #5247, A od fix 4 it
A blast Z2%< H 5%,

blastall- p blastn-d ¢\ s % \ #sx . xx%-1c;\
dkok \ kxx  txt-e 2e-10-m8-0 ¢\ www \ wokok | txt

-p F80E F T ORI AR T, AR A R B30 P 2
&) Fb Xf F blastn, 8 1 5 4 F1 2004 122 22 18] e xS
blastp , 8 [ 5 1% W2 B4 1 Z 18] L X 1Y tblastn, 42
55 B 2R 2 1] FEXT T blastx

-e FEE WIBE, AR T X MEAY o A 28
R,

- d 5 E B PR T E H ok

-1 HRE S LR F S TR H 5%

-m A5 5 i AR O A, AT 11 P i
A%, BRI 2 LA blast 46 3C, B X3 E T
HEZI], VC T 1A% T 1R Bl 2 LR o ik 2 [R) P R i 42

-o 5 i A5 R4 H 5%

1.2.3 AReyeF R4 B PR KEERA T
IHEATA M, R 52 A SL B3 bR id e 9045
G AR G K A Ty 5 PE AT LU X, K A5 B 1 45
A FRUCTC FE B K/ NRRAL , 220l i , 347 160 > 4F
F09 Super (7778 BB 19 72. 77% ) 5 o 31 3% 5
#F b, JH MapChart2. 1 [ 1} 280, 4% B XS 19 45
4% Super E1E S Z AN ARG A B, 158 T —&
PrHL RS 5 L S R A D

F A b LU T 9 285 SR T A 38 05 PR o7 ) AR A
B ISR E 1Y RSB0 S 1 R DR Y 1 B I
Jo R HE XS 25 SR A% 38 A 7R Super F YA E B 5E
IR L P B U ARIE



24 R E B 1 1]

2 HRESH

2.1 EErWEEENM

T o PN 3 R L A e S S TR ) 4 B A
SENL . 2 W] Tk PR R R A1 A A DG T X
B E(HMILE R 3 M8, BANS FERY

LN ZH Hoxt 2 B 2 i BUBCIC , 2 Hh 47 i DT e IX B
(1 E 7, VERC R BCF-{E. AHAS \HK [DHDPS
TS FERWA N &, I E A 5 v B2 BAR %L
fHo M2 alLIE i, ZE N S5 RN A IT R E {1
HGE T 0, P L BC AR R 94% , R 5 3
Rl PRIE DS

K2 ORELIRA AR AR I NG 5 X A 4y B P A7

Table 2 Physical mapping of the key gene of key enzyme

genes on aspartic acid metabolic pathway of soybean

HH FERRK FEHVCRC X Bt JL PR 21 DU L X Bt E {HIEF R cINiGE Super

Gene Length/bp Query Shjct E-value Identity/ %
AHRI 1764 1-1764 1915371-1918933 0~3x10718 94.80 105
AHAS 1962 1-1962 4074338-4076299 0 100.00 29
BCAT 1050 1-1050 7404161-7408957 1x10"1M ~2x10% 98.75 12
ASADH 1131 1-1131 805911-808674 0~7x1071 99.50 163
CBL 1314 1-1314 244235-250052 1x107% ~1x1071 98.25 127
DAPD 1467 1-1467 314760-319421 0~8x10°% 99.38 40
DAPE 1080 1-1080 2825711-2829438 1x10718 ~8 %10 99.78 62
DHDPR 1035 1-1035 1521652-1524809 1x107132 <3 x10 73! 99.75 154
DHAD 1806 1-1806 1123289- 1130003 0~3x107" 99.53 29
HK 1083 1-1083 125160-126242 0 100. 00 89
TD 1731 1-1731 509191-513487 0~1x10"% 94.83 199
CGS 1611 1-1611 6601968- 6606649 0~3x10"% 98.64 20
MS 2695 1-2695 667054-672182 0~5x10"% 99.91 154
DHDPS 945 1-945 2736499-2737443 0 100.00 20
TS 3166 1-3166 3961023-3964188 0 100.00 24
AK 1695 1-1695 1108997- 1114958 0~2x10"18 98.87 110
HSDH 1472 1-1472 2014345-2023593 0~1x1071 99. 17 61

2.2 EFEMBEEEEAM
O A LR R P R R B R A R A
IRARH B 17 > S Bl [H S8 B 1 RE AL, 45 2R L3R

3. EMPCENfE Al B2, Dla D1b D2 . F .G H.J,
LN 3L 11 ERE . TD 5 HSDH FE X T B fE
Super A X AR ZE B L, 3% 2 AR BA 58 AL
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Table 3 Genetic mapping result of the key gene of key enzyme genes on aspartic acid metabolic pathway of soybean

47| SR H i 5 frE MHiEpRic FE AL X ] ERRE

Gene No. of super Location Markers Mapping interval/cM LG
AHRI 105 1915371-1918933 Satt469- Sat_122 55.3~57.5 H
AHAS 29 4074338-4076299 BARC-027502-06598- Sat_375 88.6 ~90.8 F
BCAT 12 7404161-7408957 BARC-013211-00449- Satt407 86.5~98.4 Dla
ASADH 163 805911-808674 BARC-018681-02991-BARC-029787-06362 90.9 ~93.2 Al
CBL 127 244235-250052 Satt387- BARC-014821-01680 45.1~52.3 N
DAPD 40 314760-319421 BARC-014655-01607- BARC-028787-06014 89.6 ~90.7 L
DAPE 62 2825711-2829438 BARC-024329-04849- BARC-028205-05792 64.4 ~65.0 N
DHDPR 154 1521652-1524809 BARC-022453-04332-BARC-014459-01381 26.3 J
DHAD 29 1123289-1130003 BARC-015903-02010- Sat_120 74.5 ~82.4 F
HK 89 125160- 126242 ? -BARC-014285-01304 0~0.9 B2
TD 199 509191-513487 - - -
CGS 20 6601968-6606649 Satt191- BARC-024251-04814 88.2~96.7 G
MS 154 667054-672182 BARC-020505-04644-BARC-018661-03231 25.5~27.5 J
DHDPS 20 2736499-2737443 BARC-017185-02246- Satt288 75.9 ~76.1 G
TS 24 3961023-3964188 Satt328- BARC-042101-08176 19.7 ~20.0 D2
AK 110 1108997-1114958 BARC-016573-02144- BE475343 29.7 ~37.5 D1b
HSDH 61 2014345-2023593 — — —

“—" 3R super BA RN IE B EE I ; 07 FORTEE BB R B4 1S BURIC

«

— " represents there were no suitable linkage groups matched with supers

; “7 "represents there were no suitable markers in the linkage group.
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Fig.1 Location sketch — map of mapped gene of key enzyme genes on aspartic acid metabolic pathway of soybean
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Table 4  Blast information of the gene structure of key enzyme genes on aspartic acid metabolic pathway of soybean

FHEH Bt cDNA K K 2 gDNA FER 2 LT 4 AL
Gene Accession No. ¢DNA length/bp gDNA gene length/bp No. of extron No. of intron
AHRI FJ594399 1764 3563 8 9
AHAS FJ581423 1962 1962 1 0
BCAT FJ581426 1131 4797 8 7
ASADH FJ581425 1050 2764 7 6
CBL FJ581427 1314 5818 12 11
DAPD FJ594400 1467 4662 8 7
DAPE FJ594401 1080 3728 9 8
DHDPR FJ594402 1035 3158 8 7
DHAD FJ594403 1806 6715 14 13
HK FJ594404 1083 1083 1 0
D FJ594405 1731 4297 9 8
CGS AAD34548 1608 4682 1 10
MS AF518566 2695 5129 12 11
DHDPS 136436 945 945 1 0
TS DQ275353 3166 3166 1 0
AK AF135862 1695 5962 13 12
HSDH DQ172918 1472 9249 12 11
3 i B SRR ER R B Fhrid. WEEH A 5751
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