304

( s 610066)
MAIN FUNCTION OF UNINFECTED CELLS IN SOYBEAN ROOT NODULES
Han Shanhua

(Cell Biology Laboratory, Sichuan Normal University, Chengdu 610066)

S 565. 1 A 1000— 9841 (2006)03—0304—05
’ ’ ’
’ ’
_ , ,
, ( ) )
, ( )s 9]
b
~ . 1
’
’ ’ ’ y
’ ’ .
b
) 78% )
0 [10]
’ ’ 1 A o
’ . b
’ ’ 4
. N b b
y s ’ ’
[1—17
’
’
[8
’ ’
[13~15]
’ o
[16]
R ’
b b ’ o
’ ’
* : 2005— 08— 16
: (39470349)
(1940—), , . E—mail: hanshanhua 6288 @sina. com

[12

[11]



305

[17]
. ’
’ ’ N29 H29 CO2
(18, 19]
. , (ODB)
[20]
’
, _
[10,22]
o ’ ’
[25]
’
’
, 90% .
) ’
100%' . ;
’
’ ’
’
’ )
o ’
)
’
[21]
) )
’ H ’
3
(
22
=,
o ’
’
’
° [12
’
’
( ) .

[23

ATP,

25¢g

[39

[ 10]
Newcomb

[28.29]

’
[ 26,27]

[24]

15

lg

[9. 10]



306 3
b b b
’ b
o b b b
b
b b o b
o b
b
4 [ 46
b
41 [50, 51]
4
’ Hanks '* ,
s , 80 ,
o o b
[33]
° b ) ,
. R ,
(uricase) (catalase)
M
s (allantoinase ) .
34,3 3
(333 Newcomb ' .
b
’ 4 ’ °
o ’ y .
’ o ’
’ . New comb
. [36]
’ ’ ’ 4 2
o b
’ ’ N ’
o 3 ’
[ 51
b o
(37, 38]
b ° b
[52
’ )
60 s
[39
) b
b b
[53
b
[34, 40~ 42] o
b b
40~4
Lo . . —6—
[36, 37, 43~ 49]
) \67
o o b
544
, , 172 17434,



307

1

33(8):569— 573

[54]

, 1991,

10

15

16

L.
+ 1993, 33(6): 400— 404

) . [JI-
, 1994, 27(2):251— 258
Kanayama Y, Kinura K, Kanamura Y, lke T. Purlication and
characterization of nitrate reductase from nodule cytosol of soy-
bean[ J]. Plants Physiol Plantarum, 1999, 105:3%— 401
Fujikake H, Yashima H. Sato T, et al. Rapid and reversible ni-
trate inhibition of nodule growth and N, fixation activity in soy-
bean ( Glycin max (L. ) Merr). Siol Sci and Plant Nutr, 2002,
48.211— 217
Serral R Vasquze DH, Dervon JJ. Effects of salt on nitrogen fixation,
oxygen diffusion, and ion ditribution in soybean, common bean , and
alfalfg J|. J Plant Nutx 1998 21:475— 4388
Le Thi Phuong Hoa, Nomura M, Kajiwara H, et al. Proteomic
analy sis on sy stemic differentiation of mitochondria in soybean
noduleq J|. Plant Cell Physiol, 2004, 45: 300— 308
Newcomb W, Sippel D, Peterson RL. The early morphogenesis
of Glycine max and Pisum sativum root nodules[ J]. Can ] Bot,
1979, 57. 2603— 2616.
Newcomb EH, Selker JM L, Tandon SR, et al. Uninfected cells
in ureide and amide ex porting legume root noduleg C]. In Nitro-
gen fixation and CO, metabolism, Edited by RL Ludden and JE
Burris, Elsevers, New Yok, 1985 31— 39.
Selker JML, Newcomb EH. Special relationship between unin-
fected and uninfected cells in root nodules of soybean[ J]. Planta,
1985, 165: 446— 454

s . []]. ,
1992, 14(4). 145— 148
Bergersen FG, Goodchild DJ. Aeration pathways in soybean root
noduleq J|. Aust J Biol Sci 1973, 26: 729— 740
Harper JE, Akau S, Kouchi H. Changes in concentration of
leghem oglibin componentsin hy pernoduleation mutants of soy-
bean[ J]. Soil Sci and Plant Nutr, 1997 43: 1091— 1096
Arrese Igor C; Minchin FR, Gordon AJ, et al. Posible causes of
the physiological decline in soybean nitrogen fixation in the
prosence of nitrogen[ J|. J Ex perim Bot. 1997, 48: 905— 913
Arrese Igor C; Gordon AJ, Minchin FR, et al. Nitrata entre and
nitrite formation in infected region of soybean nodules[ J]. J Ex-
perim Bot, 1998, 49.41—48
VandenBosch KA, Newcomb EH. The occurrence of leghemglo-
bin protein in the uninfected interstilial cells of soybeanroot nod-

uleq J]. Planta 1988, 175: 442— 451

17 Dalton DA, Baird LM, Labgeberg L et al.Subcellular localization

19

20

of oxygen defense enzymes in soybean ( Glycine max [ L.]
Merr. ) root noduleq J|. Plant Physiol., 1993, 102: 461— 489
Layzell DB, Gaiyo ST, Hunt S. Model of gas exchange and diffu-
sion in legume noduleq J|. Planta 1988, 137, 117— 127

Hunt S, Gaiyo ST, Layzell DB. Model of gas exchange and diffu-
sion in legume noduleq J|. Planta 1988, 137. 128— 141

Neo HH, Layzell DB. Pheom glutanine and the regulation of O,
diffusion in legume nodules[ J| . Phsiol Plantarum, 1997, 113. 259



308

— 267

21 Selker JML. T hree- dimensional organization of uninfected tissue
in soybean root nodules and its relation to cell specialization in
the contral region| J| . Protoplasma, 1988, 147. 178—191.

22 Werner D, Moschel E. Differentiation of nodules of Glycine max
[J]. Planta 1978, 141. 69— 177

23 s . [J. ,
1994, 13(1): 27— 31

24 Han Shanhua Zheng Guochang. Formation and features of close
association of mitochondrionplastid[ J] . Chinese Science Bulletin,
1991, 36(19): 1636— 1640

25 Postgate J. Consequences of the transfer of nitrogen fixing genes
to new hostg J] . Annbio, 1977, 6. 176— 180

26 Heytler PG, Reddy GS; Hardy RWF. In vivo energetics of sym-
biotic nitrogen fixation in soybeans. In Nitrogen fixation and CO,
metabolism[ R] . Edited by PL Ludden and JE Burrig E] . Elsevi-
er, New York, 1985, 283— 292,

27 Stitt M, Krapp A. Theinteraction between elevated carbon diox-
ide and nitrogen nutrition; the physiological and molecular back-
ground| J] . Plant Cell and Environ, 1999, 22: 583— 562.

28 Gordon AJ, Skot I, James CL, et al Short-term metabolism re-
sponses of soybean root nodules to nitrare[ J] . J Experim Bot,
2002, 53:423—428

29 Fujikake H, Yamazaki A, Ohtake N, et al. Quick and reversible
inhibition of soybean ot nodules growth by nitrate involves a
decrease in sucrose supply to nodules[ J] . J Ex perim Bot. 2003,
54.1379— 1388

30 Gorton AJ, Minchin FR, James CL, Komina O. Sucrose synthe-
sis in legume nodules for nitrogen fixation| J] . Plant Physiol
1999, 120: 867— 8717

31 Hostak MS, Henson CA, Duke SH, et al. Starch-granule distri-
bution between cell ty pes of alfalfa nodules as affected by sy mbi-
otic development[ J] . Can J Bot. 1987, 65: 1108— 1113

32 Streeter JG. Intergration of plant and bacterial metabolism in ni-
trogen fixing system[ A]. In Nitrogen Fixation; Fundomentals
and Applications edited by 1 A Tikhonovich et al, Kuwer Aca-
demic Publishes London, 1995, 67— 76

33 McClure PR, Isread DW. Transport of nitrogenin the xylem of
soybean plantg J] . Plant Physiol, 1979, 64. 411— 416

34 Beevers S. Microbodies in higher plants[ J] . Annu Rew Plant
Physol 1979, 30: 153— 193

35 Hanks JF, Tolbert NE, Schubert KR. Localization of emzymes
of ureide biosynthesis in perixisomes and microsomes of nodules
[J] . Plant Physiol, 1981, 68: 65— 69

36 Newcomb EH, Tandon SR. Uninfected cells of soy bean root nod-
ules: Ultrastructure suggests key role in ureide production[ J| .
Science 1981, 212: 1394— 13969

37 Cohen HP, Gautam S, lee K, et al. Soybean root nodules ultra-
structure during dark-induced sress and recovery[ J] . Protoplas-
ma, 1986, 132: 69— 75

38 , Yang AF. [J]. ,
1987, 27(3).: 217— 222

39 Newcomb EH, Kowal RR. Ultrastructural specialization for ure-
ide production in uninfected cells of soybean wot nodules[ J] .
Protoplasma 1985, 125.1— 12

40 Bergman H, Preddie E; Verma DPS. Nodulinr— 35 a subunit of specific

uricase(uricasell) induced and localized in wninfected ells of soybean

nodukes J] .EMBO J, 1983 2: 2333— 2339

Hanks KR, Schubert NE  Tolbert NE .Catalase uricase and allantoin-

ase from soybean noduleq J| . Plnt Physol 1980 65:107— 111

42 Hanks JF, Schubert KR, Tolbert NE. Isolation and characternza-

4

—_

tion infected and uninfected cells from soybean noduleq J] . Plant
Physiol, 1983, 71. 869— 873

43 Nguyen T, Zelekowska M. Forster LL, et al. Primary structure
of the soybean nodule— 35 gene encoding uricase 11 localized in
the proxisomes of uninfected cells of nodules[ J] . Proc Natl Acad
Sci USA, 1985, 82: 5040— 5044

44 VandenBosch KA, Newcomb EH. Immunogold localization of
nodules speciafic ureicase in developing soybean root noduleq J] .
Planta, 1986, 167: 425— 436

45 VandenBosch KA. Light and electron microscopic visualization of
uricase by im munogold labeling of section of resinemb edded soy-
bean noduleq J] . J Microse 1986. 143 187— 197

46 Newcomb EH, Kaneko Y. VandenBosch KA. Specialization of
the inner cortex for ureide production in soybean root nodules
[J] . Protoplasma, 1989, 150. 150— 159

47 Kaneko Y, Newcomb EH. Cytochemical localization of uricase
and catalasein developing root nodules of soybean[ J] . Protoplas-
ma 1987, 140 1— 12

48 Marks L Spread JI. The localization of enzymes in fixed sections
of soybean root nodules by electron microscopy[ J] . J Cell Sei,
1974, 16: 623— 637

49 Vaughn KC. Structural and cytochemical localization of three
specialized peroxisomes ty pes in soybean[ J] . Physiol Plantarum,
1985, 64: 1— 12

50 Vaughn KC, Duke SD, Duke SH, et al. Ultrastructural localiza-
tion of urate oxidase in nodules of Sesbania exalteta, Glycinemax
. and Medicago sativa[ J] . Histochem, 1982, 74.309— 318

51 Suganuma N, Kitou M, Yamamoto Y. Carbon metabolim in rela-
tion to cellular organination of soybean root nodules and respira-
tion of mitochondriaaiced by leghemoglobin[ J] . Plant Cell Physi-
ol 1987, 28:113— 122.

52 Boland MJ, Blevins DG, Schubert KR, et al. Enzymes of amide
and ureide biogenesis in developing soybean noduled[ J] . Plant
Physiol, 1982, 69: 1334— 1338

53 Sprent JI. Root nodule anatomy ty pe of ex port product and evolu-
tionary by origininsome legumes J| . Plant Cell Environ, 1980,
3.35—43, 50

54 Triplett EW, Blevins DG, Randall DD. Allantoic acid synthesis
in soybean ot nodule cytosol via xanthine dehydrogenase[ J] .
Plant Physiol, 1980, 65: 1203— 1206

55 Schubert KR. Products of biological nitrogen fixation in higher
plants synthesis transport and metabolism[J]. Ann Rew Plant

Physiol. 1986, 37 539— 574



