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Screening of Nutritional Mutants of Arabidopsis thaliana

Cui Xiaoyong Cao Yiping Zhang Fusuo

(College of Resource and Environmental Sciences, CAU)

Abstract Effects of 2,4-D,6-BA,NaCl, AlI**,Cu®*".CrO? ,2,4-DNP on germination and
growth of Arabidopsis thaliana were studied and the corresponding concentrations for screen-
ing mutants were determined as 10 pmol<L~'.5 pmol+L"',200 mmol+L~',500 pmol-L"!,20
pmol <L ™", 500 pmol <L ™" and 18 pmol +L.7! respectively. Several putative mutants were se-
lected by germination screening method.
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MMEENREERMNSRREEZHAN TR Y EREETHRR AR KA TRIENE
AT, WA L R - e S BURB W READNY, ARBREELERENFR
BREAUEFREER  HREAPREEYEFERBOERRERK.

1 #MEERZE

1.1 #HilED

LB 3% (Arabidopsis thaliana) W 5% 25 & Columbia,
1.2 #FHNBFESM, EYEES

ARB R AP R ZEE(EMS) HiEER, 7 %R Wilson FUYBEES SN . # FHEE
ACTFRAEEFABHE8h, Z/SEXET A pH7. 0 # 0. 01 mol L™ BEFR 2 vh M AL 1 9 R &
¥k 0.3% 89 EMS 83 16 h, &K bk 4 h,

ABEWRHFMDERAEAP. BRXE-KEFRR. EFEOHR(mmol-L™)N.
KNO,, 5; KH,PO,,2.5; MgS0,,2; Ca(NO;),,2; LA K& (umol-1L.7"):Fe-EDTA,50; H;BOs,
70; CuSO,,0.5; ZnSO,,1; NaMoO,,0. 3; MnCl,,10; CoCl,,0. 01, ¥ ¥4 K 8 & A B A4T
BT 24 h EENE, BEZHREFLHE20~24C., BHTRETR AWK A M, #1,#
T Y A .

1.3 mERTEBMFE

OBBEFEEEEYROKE-RERERALFRRGREXEY R URE T RZFH
B, SAHEKEWMF.2,.4D%0,1,2,5,10,20,50 gmol-L"'; 6-BA 34 0,1,2,2.5,5,
10 pmol -L~'; NaCl 3%} 0,50,100,200,250 mmol+L™'; AI’* (pH3. 0) ) 0,50,100, 200,500,
1 000 pmol-L"'; Cu®* 3% 0,10,20,40,50 pmol+L"'; CrOi~ 4 0,50,100,500 pmol<L7"; 2,
4-DNP 2% 0,5,7,10,15,20 pmol-L™"',

ZE100mL ZARP . HNELKREBRBK 20 mL. BRBIATFERFFLH 1000,/ 20CTF
115 rmin ' WEKERTF, FERXRHBRFRHEEHMRETHEHKNKE.

OB M, HFRBEKBHEALNGE. SAIELRABENEETHREFRXE . AHE L TR
REK,FUEBRIAEAT. BHE - KERE. ERBEVARSEFLAHRFE. #F
B JE S BRUER

2 ZREGW

2.1 EKEMABSREAOEE

nFE 1 FREEAE L pmol L U FHAKENARSNERSHERMBEITHER
MTFMETFEMSEWER. BHE 2 ADKRENRE HEERZOHKEERBINR, M8
BEKESTHAS. ANGHENNERMA, KENERRECEN . XERFREDHMAS
HRESEEMBEARALERANRY K, BXNBEESRKNFTRAERY—8. W BA K
BEf 1 pmol L' EFH B 5 pymol - L7'BF , Sh B K AR K, 2 BARERF H 10 pmol -L™
BoRENRTOAFZRSENH RERXTREIT., — RN MREEENI, WRE
R ERASEE S B SFR  RR AR, IR K K, AT R — e R Ak
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HSAMGmMAETHERAR AR EMRIE, B, HEWBKE 2,4-D 1 BA REHKK
W R4 5N 10 pmol <L ™' #1 5 pmol-17",

%1 24D 6BAMBERRFRFAYEEKNY N

2,4-D, ¢/pmol+L™! 6-BA, ¢/pmol+L™!
m A CK
1 2 5 10 20 50 1 2 25 5 10
K [/mm 13.1 10.6 10.3 8.6 5.8 3.7 23.2 22.4 21.6 22.1 O 43.9
ERRBY 14.1 20.8 27.2 27.9 25.9 37.8 12.9 12.5 20.8 85 O 13.4

2.2 NaCl AP R BIFHFAFNHEEKAOE W

BE#E NaCl f1 AP B MBI EKZRNH B MHE 250 mmol-L ™" NaCl
% 1 mmol-L 'A MLRLMEFM FHREFE2), Al LIEMEY NaCl 5 AP HEEMEKE
4y B %E A 200 mmol L' H1 500 pmol <L7',

%2 NaClfw AP x @@ 4w £ KB

NaCl, ¢/mmol ™! AlF* y¢/pmol-L™!
W H CK
0 50 100 200% 250 50 100 200  500% 1 000
KE //mm 12.0 9.3 5.1 1.4 0 12.2 9.9 4.8 0 0 12.5
TREH/Y% 231 12.9 9.8 100 0 12.3 9.1 20. 8 0 0 5.6

®200 mmol-L—! NaCl 458 b5 T % % % % 53. 3% 4 K HEAGEE 3 mm LT
500 pmol L~V A+ At A FF F HBE L B A M. T 1 000 pmol L' BEHFERFXEHZ,

2.3 Co" REXNBBEFRAFEHHERKOE D

AR A, 40 pmol-L ™' LA LAy Cu®" BI 52 2 #0 Hl 878 FF R F 89 85 & . 20 pmol - L7 Cu*™ 77
fEr A AE KBRS, 4B K R X BN 25. 500 (K 3). &Ik, KATH 20 pmol -L ™!
Cu" fE R Edl Co " BEMKE,

k3 CORMERBTRAFMYELEKATM

Cu®t,¢c/pmol <17}

m H
0 10 20 10 50
HEHKE [/mm 10. 2 1.1 2.6
TRER Y 5.9 31.7 12.3

2.4 CrOf XMHEIEFHFHEANGHERON N
CrO7 2 HPOT WA MY . mkE CO] 2FFHYHER. ABRA.KREED
50 pmol+L7'Bf (B #F CrO7 WEMNRS AURKELAETRG D, KREH.CrOT HHE
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VWEBEEFAAREATFWE T HEY X5 R, B0 35 37 8 B 69 % B 3% 2. 5 mmol -
L7t et CrOi™ ¥ R A 50~500 pmol L', RIFA KL, #E 500 pmol + L' i % it
CriOf” BEFSHMEFRTFNUBTRERRKE.

k4 GO HHEFYELEKRHX R

CrO35™ ¢/pmol <L ™!

m B

0 50 100 500
HEKE [/mm 12 9 4.4 2.4
TREAB/ Y% 12.5 15. 6 13. 6 20.8

2.5 2.4-DNPXHEFHFHEMSYEERKOKW

2,4-DNP REMBBRAMHE N, ST REF SN EHREHE X, BEREHAEM, U4
HREBE, WENT 15 pmol -L7'H FER EH MY BEREEMOBEELAK. 19~
20 pmol L' , BV B0 6 0 7 & 2F M4 8 {04 (3K 5,6)

%5 2,4DNPREXMERMTREFLSHEH KA W

2,4-DNP ¢/umol-L 7!

m A

0 5 7 10 15 20
HHEKE //mm 12.3 10.1 8.7 11.1 8.7 1.0
TRER/ % 6.5 12.9 14. 9 9.0 18. 4 140

#:20 pmol*L~ ! 2,4-DNP b M FRER K 50%, »

%6 TERRKE2.4DNPABEABFAFEHHAEKNEW

2,4-DNP ¢/pmol -L~!

W B
16 17 18 19 CK
HEKE [/mm 6.0 5.0 4.6 0.8 14. 8
EFRE/ N 36.7 36.0 47.8 117. 6 5.4

H Bk CK b, F 4L % 5 % 58 DNP ¥ 18 K i R 1K

3 itig

REGENBHAPAERANKBE L NABIREEACLERBTHSUBITR
THEEYERTEROTEFRERS XSHEMPAREABRREAX. REFNRERTE
FHHBHHECHERA—ENEEES, FHAEER MERK KF FERAGHETEOM
®RERGANSMRARTURESEE VRN LR FERHEELEFRER. MEDE
FREEKGHEMNAR, EELFIRELYNERFTE QEEFRERFTENARSE; HK.
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DHEMELTERZFIENHRMOR Y. SHEBMENEF LRARHAR., KEE,—F
, H TR FMEE N EBR/DN, KIEEEEE, AN ETREFHARAEHTEDN
EPBENSFERNEDISRAEZE . EEAAHSNUKXFR, W X-HAXEAFIHNUE. 57
—HE. BRSNS KT mREIREIKARHAYNENERBESHH, TR HRE
PR, SR X BRI I X B N RN B P b N SR B B A I R K R & B O R HLm O
KIS, BEERBE . BEXSAM —BHAKRBEE KBRPAALEIF IR BB . EHWR
MR, REFHAABHER. YHEAEKI—EXRDIE,FTLAEGEWEMRRMBREN
BRNERN. BR.EHRTHEEHASABARNMNBREERE LN, PELBR RSN
R, X ERH TEKRHEYNBERM XS . MHEBPABESAREEN G, BARETHEK
BT HE 2 3 T B bR A B, 5T LA R 0L RS I 33X R 0 MR BRI B W ROk UL B2 AR 3R R
R, A HLC M1 HNC, B 3 3R 4 bk BT 65 2. 32 19 5 8 701 B A oK B A0 0 5 1T DA — IR 06 3 o
SMRETEBBRMAAPHEHNREE, BHFHREFKERE , IU—-—BERAFRBET HEH*
S NHC M HLC &, MAXHARBEAGROEBENAEE N BEZHELURE.

CLEIMUHEITREBRNTRRT RN HEREETHFEEN AR ERBHTY,
BHEERAEENNS AKKEBEKX  ACRABMNAE F XY 7T LUE & # ., F 5B H#0F %
BEFRRETE, HEMEEEREBIOORWL I MBFEE MR RN E EEHEKRHE
EEHELTRYFEMTES  BERRNKEHB K. Werner Ml Finkelstein" & Bli% 55 &
250 mmolL™'NaCl R & MBI B ARM TR F X 5XAXERBFHANEG R -, MAEXXK
HAREER . R . EERWERBPRFRENFE WHRELHHERES T EEEHKE
TRILEREYIMB B "R Tk,

BESZE5RTHYNBAZAEE TN LB BN TRERVRINBIANEREE
ESEEREREFESESNEA B FREERTERUTHREDD T RE KRR
BRATHEENEL., ¥ EEGSHERANEESERBEN ARENMSRPHE T4,
MEAEKFSBEX  HEEMNEAZB AU ESTRFSENEERR SMRBEM N THENIF
EAB, RAREERTUBEXLEZY), UEREAYHERKRBAYMELT 5 X¥E
MEREEE L BRENAEMNRFRTREFNATILE, AR AAHRERETK
PATHPEFRNERA ARFERD T -~ LRAFFAMEK RENRMRREGRERH
—$EE.

$ £ X W

1  Estelle M A, Somerville C R. The mutants of Arabidopsis. Trends Genet, 1986, 2.89~93

2 Hofte H, et al. An inventory of 1152 expressed sequence tags obtained by partial sequencing of cDNAs
from Arabidopsis thaliana. Plant J, 1993,4:1051~1061

3  Meyerowitz E M. Arabidopsis thaliana. Ann Rev Genet, 1987,21:93~112

4  Somerville C R, Meyerowitz E M. Introduction. In: Meyerowitz E M, Somerville C R, eds. Arabidop-
sis. Cold Spring Harbor, New York:Cold Spring Harbor Laboratory Press,1994,1~6

5  Doddema H, Hofstra J, Feenstra W. Uptake of nitrate by mutants of Arabidopsis thaliana disturbed in
uptake or reduction of nitrate: 1. Effect of nitrogen source during growth on uptake of nitrate and chlo-

rate. Physiol Plant, 1987.143:343~350



36

7 E R & K ¥ % 1999 4

10

11

12

13

14

15

16

17

18

19

20

21

Tsay Y F, et al. The herbicide sensitivity gene CHL 1 of Arabidopsis encodes a nitrate inducible nitrate
transporter. Cell, 1993,72:705~713

Delhaize E, Randall P J. Characterization of a phosphate-accumulator mutant of Arabidopsis thaliana.
Plant Physiol, 1995,107:207~213

Poirier Y, et al. A mutant of Arabidopsis deficient in xylem loading of phosphate. Plant Physiol, 1991,
97:1087~1093
Sheahan J J, Ribeiro-Nete L, Sussman M R. Cesium-insensitive mutants of Arabidopsis thaliana. Plant
J. 1993,3:647~656

Larsen P B, et al. Arabidopsis mutants with increased sensitivity to aluminum. Plant Physiol, 1996,
110:743~751

Howden R, Cobbett C S. Cadmium-sensitive mutants of Arabidopsis thaliana. Plant Physiol, 1992,99.
100~107

B, RE LM FHEARER. TWFEH.1989,26(3).280~286

Marschner H. Mineral nutrition of higher plants. London: Academic Press, 1995

Allen S G, et al. Heritability of NaCl tolerance in germinating alfalfa seed. Agro J, 1985,77:99~104
Werner ] E, Finkelstein R R. Arabidopsis mutants with reduced response to NaCl and osmotic stress.
Physiol Plant, 1995,93:659~666

Wilson A K, et al. A dominant mutation in Arabidopsis confers resistence to auxin, ethylene and ab-
scisic acid. Mol Gen Genet, 1990,222:377~383

King J. The genetics basis of plant physiological progress. New York: Oxford University Press, Inc. ,
1991

Angus M, Taiz L. The vertical mesh transfer technique: A new method for the rapid isolation of metal
resistant and sensitive mutants in Arabidopsis thaliana. Plant Physiol, 1994,105:30 ]

Estelle M, Klee H J. Auxin and cytokinin in Arabidopsis. In: Meyerowitz E M, Somerville CR, eds.
Arabidopsis. New York: Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 1994,555~578
Ecker J R, Theologis A. Ethylene: A unique plant signaling molecule. In: Meyerowitz E M, Somerville
CR, eds. Arabidopsis, 1994,485~523,Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New
York

Finkelstein R R, Zeevaart J] A D. Gibberellin and Abscisic acid Biosynthesis and Response. In:
Meyerowitz E M, Somerville CR,eds. Arabidopsis, 1994,523 ~ 554, New York:Cold Spring Harbor
Laboratory Press, Cold Spring Harbor



