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MADS box genes encode putative transcription factors that play important roles in plant and animal development. In 
plants, MADS box genes are involved in the early step of specifying floral meristem identity as well as the later step 
of determining the fate of floral organ primordia. Here, we describe the isolation and characterization of a new MADS 
box gene from Arabidopsis, designated AGL8. Although AGL8 RNA does not accumulate during vegetative growth, it 
accumulates to high levels in the inflorescence apical meristem as well as in the inflorescence stem and cauline leaves. 
AGL8 RNA is excluded from the young flower primordia that arise on the flanks of the inflorescence meristem but later 
accumulates in the walls of the developing carpels. The lack of AGL8 RNA in floral meristems is due in part to the action 
of another MADS box gene, APETALAl, because AGL8 RNA does accumulate in apetalal mutant flower primordia. 

INTRODUCTION 

Plant growth depends on meristems, which are groups of un- 
differentiated cells that give rise to the diverse parts of a plant. 
During the vegetative phase of Arabidopsis growth, the shoot 
apical meristem produces a small number of leaf primordia 
on its flanks that develop into a rosette. Responding to both 
environmental (e.g., temperature and light conditions) and in- 
terna1 (e.g., age) factors, flowering is induced. Upon floral 
induction, the vegetative apical meristem undergoes a transi- 
tion into an inflorescence meristem that produces floral 
meristems on its flanks. In addition, secondary inflorescences 
begin to differentiate from the axils of preexisting leaf primor- 
dia (Hempel and Feldman, 1994). The increased elongation 
of internodes during the reproductive phase results in the sepa- 
ration of the basal rosette leaves from the later-arising cauline 
leaves. Floral meristems produce primordia in a whorled ar- 
rangement, in contrast to the inflorescence meristem, which 
produces primordia in a spiral. The different floral organs arise 
in precisely defined positions within four concentric whorls. 
These organs are, from the first (outermost) to the fourth (in- 
nermost) whorl, four sepals, four petals, six stamens, and two 
fused carpels. 

Molecular and genetic studies have identified early-acting 
genes, such as APETALAl (AP7), CAULlFLOWER (CAL), and 
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LfAFV(LFY) (Mandel et al., 1992; Weigel et al., 1992; Kempin 
et al., 1995), that specify the identityof floral meristems. These 
studies have also identified later-acting genes, such as 
APE TALA2 (AP2), APE TALA3 (AP3), PISTlLLATA (Pl ) ,  and AGA- 
MOUS (AG) (Yanofsky et al., 1990; Jack et al., 1992; Goto and 
Meyerowitz, 1993; Jofuku et al., 1994), that determine thefate 
of floral organ primordia. Some of these genes have been 
shown to play multiple roles in flower development, such as 
API, which is involved in specifying both floral meristem and 
organ identity (for reviews, see Weigel and Meyerowitz, 1994; 
Yanofsky, 1995). 

Five of these genes, API, CAL, AP3, PI, and ÁG, belong to 
the MADS box family of regulatory genes. MADS box genes 
encode DNA binding proteins that have a conserved N-terminal 
domain that shares similarity with transcription factors from 
yeast and mammals (Schwarz-Sommer et al., 1990). The name 
MADS derives from the initials of the first isolated members 
of this family: M for MCM7, a yeast gene that encodes PRTF, 
a transcription factor that regulates mating type-specific genes; 
A for AG; D for DEFICIENS, the AP3 homolog first isolated in 
Antirrhinum; and S for SRF, serum response factor, a transcrip- 
tional regulator of c-fos (Norman et al., 1988; Passmore et al., 
1988; Sommer et al., 1990; Yanofsky et al., 1990). In addition, 
the plant MADS box genes encode a second domain, the K 
domain, which has structural homology with a coiled-coil do- 
main present in keratin, and it is thought to be involved in 
protein-protein interactions (Ma et al., 1991). The C terminus 
is rich in acidic amino acids, characteristic of transactivation 
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domains. MADS box genes in Arabidopsis have been referred 
to as AGL (A*-ike) genes because their isolation followed the 
prior isolation of AG. A total of 17 MADS box genes have been 
isolated and characterized in Arabidopsis (Yanofsky et al., 1990; 
Ma et al., 1991; Jack et al., 1992; Mande1 et al., 1992; Gotq 
and Meyerowitz, 1994; Kempin et al., 1995; Rounsley et al., 
1995). 

Here, we report lhe isolation and characterization of a new 
MADS box gene in Arabidopsis. It is designated AGL8. RNA 
blotting and in situ hybridization analyses suggest that AGLB 
may define a new class of gene that regulates inflorescence 
development. In addition, we characterize lhe regulatory in- 
teractions between AGLB and other genes involved in meristem 
and organ identity. 

RESULTS 

Sequence and Mapping of AGLB 

A new Arabidopsis MADS box gene, designated AGL8, was 
isolated by reduced stringency hybridization with a probe spe- 
cific for the AGL3 MADS box (see Methods). The AGLB cDNAs 
contain a single long open reading frame as well as 5' and 
3 untranslated regions and poly(A) tails of varying lengths (Fig- 
ure 1). The predicted protein encoded by this cDNA has a 
calculated molecular mass of 27.5 kD, similar to previously 
characterized members of this family. This new AGL, like AG 
and the previously reported members of the family, has the 
highly conserved MADS domain. AGLB was placed on lhe 
Arabidopsis restriction fragment length polymorphism map 
(Hauge et al., 1993). AGLB maps on chromosome 5, 4.5 cen- 
timorgans above LFY and 3 centimorgans below cer3 (data 
not shown). 

RNA Analyses 

As a start toward determining the pattern of AGLB expression, 
RNA from roots, inflorescence stems, cauline leaves, and 
flowers was used in RNA blot hybridizations. A cDNA fragment 
containing only the 3' end of the gene was used as a probe 
to avoid cross-hybridization due to homology with the MADS 
box region (Figure 2A). AGLB RNA was detected not only in 
floral tissues but also in stems and cauline leaves. No AGLB 
RNA was detected in roots (Figure 28). 

We also analyzed the levels of AGLB RNA in different mu- 
tant backgrounds to begin to determine possible interactions 
between this gene and the floral homeotic genes. RNAs from 
wild-type, ap7-7, ap2-2, ap3-3, pi-2, ag-7, and ag-2flowers were 
isolated and hybridized to lhe AGL8-specific probe. AGLB is 
expressed at similar levels in wild-type, ap3-3, and pi-2 flowers. 
In contrast, AGLB RNA levels increase in apl-7 and ap2-2 
mutant flowers and decrease in ag-7 and ag-2 flower tissue 
(Figure 2C). 
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Figure 1. Nucleotide and Deduced Amino Acid Sequences of the AGLB 
cDNA Clone. 

The asterisk indicates a stop codon, and A, represents a poly(A) tail. 
The MADS box region is underlined from amino acids 2 to 56, and 
the K box region is underlined from amino acids 92 to 158. The AGLB 
cDNA sequence has been submitted to GenBank as accession num- 
ber U33473. 

AGL8 RNA Accumulates in Two Distinct Phases 

The temporal and spatial pattern of AGLB expression was ana- 
lyzed by RNA in situ hybridizations in wild-type inflorescences 
of Arabidopsis. AGLB RNA was first detected in the inflores- 
cence meristem as soon as lhe plant switches from vegetative 
to reproductive development (Figures 3A and 36). As the in- 
florescence stem elongates, AGLB RNA accumulates in the 
inflorescence meristem and in lhe stem (Figures 3C and 30). 
Although AGLB RNA was detected in the apical inflorescence 
meristem, AGLB expression was not detected at the initial 
stages (1 and 2) of flower development (stages defined by 
Smyth et al., 1990), when the young floral primordia arise on 
lhe flanks of the inflorescence meristem (Figures 3C and 3D). 
At approximately stage 3, AGLB expression resumes in the cen- 
ter of lhe floral dome in lhe region that corresponds to the fourth 
whorl and is excluded from all other primordia and lhe pedicel 
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(Figures 3C and 3D). At later stages, AGL8 expression becomes
localized to the carpel walls, in the region that constitutes the
valves of the ovary (Figures 3E to 3J). No AGL8 RNA was de-
tected in the ovules, style, stigmatic tissues, or the septum that
divides the ovary.

AGL8 Is Negatively Regulated by AP1

AGL8 RNA accumulates in the inflorescence stem and
meristem, and it is excluded from the floral meristem at the
earliest stages of flower formation. The loss of AGL8 expres-
sion coincides with the onset of expression of the meristem
identity gene API (Mandel et al., 1992). Although API RNA
is not expressed in the inflorescence meristem, API is ex-
pressed throughout the floral meristem during stages 1 and
2 of flower development, and at stage 3, AP1 expression abates
from the central dome due to the negative regulation by AG
(Gustafson-Brown et al., 1994). At later stages, AP1 expres-
sion becomes localized to sepals and petals. To determine
whether API is responsible, at least in part, for the loss of ex-
pression of AGL8 at the initial stages of flower development,
we analyzed AGL8 expression in an ap1 mutant background.
ap1-1 mutant flowers, which have normal third and fourth whorl
organs, have leaflike organs in the first whorl instead of sepals
and lack petals in the second whorl. In the axils of first whorl
organs, secondary flowers arise, which reiterate this pheno-
type, and tertiary flowers can arise in the axils of leaflike organs
of secondary flowers (Irish and Sussex, 1990).

In ap1-1 mutant inflorescences, AGL8 RNA accumulates in
the inflorescence meristem and in the carpel walls of develop-
ing flowers, as in the wild type. However, in contrast to the wild
type, AGL8 RNA accumulates in stage 1 and 2 flower primordia

in ap1 mutants. Furthermore, AGL8 RNA accumulates in the
first whorl leaflike organs and throughout the floral pedicel
(Figures 4A and 4B). Secondary flowers arising in the axils
of first whorl organs show a similar pattern of AGL8 expres-
sion. The expanded pattern of AGL8 expression in ap1 mutant
flowers suggests that AP1 negatively regulates AGL8 in young
flower primordia and in sepals (and perhaps in petals) later
in flower development.

Although these studies provide insight into the regulation
of AGL8, they fail to shed light on the factor(s) that prevents
AGL8 from being expressed in third whorl organs. One candi-
date for repressing AGL8 expression in stamens is APS,
because AP3 regulates organ identity in the second and third
whorls (Jack et al., 1992). Flowers of ap3-3 mutants have sepals
in the first and second whorls and carpels in the third and fourth
whorls. In the ap3-3 mutant, AGL8 RNA is not expressed dur-
ing stages 1 and 2 of flower development. However, when its
expression is reestablished during stage 3, the domain in the
center of the floral meristem expands to what appears to cor-
respond to the third and fourth whorls (Figures 4C and 4D).
At later stages, AGL8 RNA accumulates in the carpel walls of
the third and fourth whorl organs (Figures 4E and 4F), and
it is not expressed in first and second whorl sepals. These
results suggest that APS can formally be considered a nega-
tive regulator of AGL8 in the third whorl.

AGL8 Expression in ag, ap2, and clavatal (clvl)
Mutant Backgrounds

To provide further insights into the regulation and function of
AGL8, we analyzed the pattern of AGL8 expression in other
mutant tissues.
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ag-7 mutant flowers have petals replacing stamens in the third
whorl, and the fourth whorl carpels are replaced by a new flower
that reiterates the pattern (sepal, petal, petal)n (Bowman et al.,
1991). AGL8 RNA expression in ag-1 mutants, as in the wild
type, accumulates in the inflorescence meristem but not in the
young flower primordia (Figures 4G and 4H). Even though
carpels are not present in ag mutant flowers, AGL8 RNA ac-
cumulates in the fourth whorl region of stage 3 flowers and
continues to accumulate in the central meristematic region later
in flower development (Figures 41 and 4J).

Figure 2. RNA Gel Blot Analyses of AGL3.

(A) Diagram of the AGLS-specific probe. T. start codon: o. stop codon;
hatched bar, MADS box; solid bar, probe: An. poly(A) tail; X, Xbal.
(B) RNA blot hybridization of wild-type tissues with the X\G/.S-specific
probe shown in (A). F, flowers; L, cauline leaves; R. roots; S, stems.
(C) RNA gel blot hybridization of the wild type (WT) and different mu-
tant floral tissues with AGL8. A tubulm (TUB) probe was used as a
loading control (Marks et al., 1987).

ap2

ap2-2 mutant flowers have carpels in the first whorl instead
of sepals, lack petals in the second whorl, and have fewer
stamens in the third whorl, and the fourth whorl has normal
or unfused carpels (Bowman et al., 1991). In this mutant,
AGL8 RNA is expressed in a similar way as in wild-type



Figure 3. AGL8 Expression in Arabidopsis Wild-Type Tissues.

Longitudinal sections ([A] to [H]) and transverse sections ([I] and [J]) of wild-type plant tissues hybridized with the AGU)-specific antisense rnRNA
probe are shown (A), (C), (E), (G), and (I) are bright-field micrographs of tissue sections. (B), (D), (F), (H), and (J) are bright/dark-field (red filter)
double exposures.
(A) and (B) AGL8 RNA accumulates in the inflorescence menstem at the apex of a wild-type plant immediately after the transition to flowering,
14 days post-germination under continuous light.
(C) and (D) A wild-type inflorescence. The arrows indicate floral meristems at stage 1 (right) and 2 (left). The other numbers indicate floral primordia
at stages 3 and 4.
(E) and (F) A stage 7 flower.
(G) and (H) Part of a carpel of a stage 12 flower.
(I) and (J) Carpels of a stage 12 (left) and a stage 9 (right) flower
cw, carpel wall; g, gynoecium; im, inflorescence meristem; ov, ovule; pd, pedicel; pe, petal; se, sepal; st. stamen.



Figure 4. AGL8 Expression in the Floral Tissues of Mutants.

Longitudinal sections of floral tissues of mutants hybridized with the AG/.8-specific antisense mRNA probe. (A), (C), (E), (G), (I), (K), (M), (O),
and (Q) are bright-field micrographs. (B), (D), (F), (H), (J), (L), (N), (P), and (R) are bright/dark-field (red filter) double exposures
(A) and (B) An ap7-7 inflorescence. Arrows indicate two young floral primordia (stage 1 at left and stage 2 at right). Compare the expression
of AGL8 at similar stages of wild-type floral primordia.
(C) and (D) An ap3-3 inflorescence with a stage 4 flower.
(E) and (F) An ap3-3 flower at a later stage.
(G) and (H) An ag-1 inflorescence. Arrows indicate two young floral primordia at stage 2 of flower development. A stage 4 flower is indicated.
(I) and (J) An older ag-1 flower.
(K) and (L) An ap2-2 inflorescence with a stage 4 flower.
(M) and (N) An older ap2-2 flower.
(O) and (P) A cM-7 inflorescence with an approximately stage 3 floral primordium.
(Q) and (R) Two clv1-4 flowers at different stages of development. The arrows indicate the tip of the fifth whorl carpel that shows no AGL8 RNA
accumulation.
g. gynoecium; im, inflorescence meristem; L, leaflike organ; pd, pedicel; se, sepal; st, stamen; 1cw, first whorl carpel; 1se, first whorl sepal; 2se,
second whorl sepal; 3cw, third whorl carpel; 4cw, fourth whorl carpel; 5c, fifth whorl carpel
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inflorescences, and it is absent from stage 1 and 2 flower 
primordia (Figures 4K and 4L). Between stages 3 and 4, AGLB 
transcripts are detected in the center of the floral primordium 
and in pedicels (Figures 4K and 4L). At later stages, AGLB be- 
comes localized to the carpel walls of both the first and fourth 
whorl carpel tissues (Figures 4M and 4N). 

clvl 

clv7 mutant plants have enlarged apical and floral meristems, 
displaying an array of different phenotypes that includes fas- 
ciation, disrupted phyllotaxis, and extra floral organs and 
whorls. clv mutant flowers have a fifth whorl that usually con- 
sists of extra carpelloid tissue (Clark et al., 1993). AGLB RNA 
is strongly expressed in the inflorescence stem and meristem 
of clv mutants, and it is turned off during stages 1 and 2 (Figures 
4 0  and 4P). AGLB expression resumes in the center of the 
flower primordia of stage 3 flowers, as in the wild type (Figures 
4 0  and 4P). At later stages, AGLB RNA accumulates in the 
carpel walls in the fourth whorl and throughout the carpelloid 
tissues that proliferate in the fifth whorl, except in an area lo- 
cated at the tip of these tissues (Figures 4Q and 4R). 

DISCUSSION 

MADS box genes have been shown to play key roles in flower 
development, including the specification of floral meristem and 
floral organ identity. Here, we report the isolation and charac- 
terization of a new MADS box gene from Arabidopsis. We have 
designated it AGLB. Like other plant members of this family 
of genes, AGLB encodes a putative transcription factor that 
shares the highly conserved DNA binding MADS domain as 
well as the K domain, which is thought to be involved in pro- 
tein-protein interactions (Ma et al., 1991). With this new 
member, the Arabidopsis MADS box family of genes includes 
at least 18 members. 

In contrast to the majority of MADS box genes, which are 
expressed only in flowers, AGLB appears to be a nove1 MADS 
box gene whose RNA accumulates in two distinct phases of 
plant development. AGLB RNA was first detected immediately 
after the transition from vegetative to reproductive growth in 
the shoot apex. These data are supported by preliminary results 
using a 2.3-kb promoter fragment of AGLB fused to the p-glu- 
curonidase (GUS) gene (Jefferson et al., 1987). Transgenic 
Arabidopsis plants harboring this construct showed no GUS 
activity during the vegetative phase of growth, but immediately 
after the transition to flowering, GUS activity was observed 
in the apical meristem and newly formed cauline leaves (M.A. 
Mandel and M.F. Yanofsky, unpublished observations). The 
high levels of AGLB RNA in the inflorescence meristem sug- 
gest a possible role for AGLB in maintaining inflorescence 
meristem identity or, alternatively, in promoting the initiation 

of flowers. Genetic studies have identified a gene, TERMlNAL 
FLOWER (TFL) (Shannon and Meeks-Wagner, 1991; Alvarez 
et al., 1992), that is proposed to play a role in maintaining the 
identity of the inflorescence meristem. This conclusion is in- 
ferred, in part, from the fact that the apical and lateral 
inflorescence meristems of tfl mutants develop as flowers. AGLB 
may interact with TFL to promote inflorescence development. 
Alternatively, AGLB could mediate the induction of the floral 
meristem identity genes, such as AP7, CAL, and LFY We pre- 
viously proposed a regulatory hierarchy of MADS box gene 
expression, beginning with the onset of the meristem identity 
genesAP7 andCAL(Rouns1eyet al., 1995). TheonsetofAGL8 
expression in the inflorescence apical meristem immediately 
after the transition to flowering suggests that AGLB could act 
at the top of this hierarchy either by inducing or repressing 
the meristem identity genes. 

In contrast to the high levels of AGLB RNA present in the 
inflorescence apical meristem, no AGLB RNA was detected 
in the flower primordia when they first arise on the flanks of 
the inflorescence meristem. This suggests that some factor(s) 
prevents AGLB expression early in flower development. One 
candidate for such a factor is the meristem identity gene AP7, 
whose expression pattern is largely complementary to that of 
AGL8, because AP7 RNA is not detected in the inflorescence 
meristem but is detected in young flower primordia (Mandel 
et al., 1992). Consistent with this idea is the fact that AGLB 
RNA does accumulate in young flower primordia of the ap7 
mutant. Although the timing of the onset of AP7 expression 
coincides with the corresponding loss of AGLB RNA accumu- 
lation, additional experiments are necessary to establish 
whether AP1 represes AGLB through a direct or an indirect 
interaction. It is interesting to note that of 18 MADS box genes 
characterized in Arabidopsis, AGLB most closely resembles 
the floral meristem identity genes AP7 and CAL, suggesting 
that AGLB has diverged relatively recently from these genes 
(Purugganan et al., 1995). This observation is particularly in- 
triguing because these two classes of genes are expressed 
in inflorescence and floral meristems, respectively, and their 
expression patterns are complementary. 

Although AGL8 RNA is not expressed in young flower primor- 
dia, it does begin to accumulate later in flower development 
at about the time that sepal primordia begin to arise. This is 
also roughly the same time at which the organ identity genes 
AP3, Pl, and AG begin to be expressed (Yanofsky et al., 1990; 
Drews et al., 1991; Jack et al., 1992; Goto and Meyerowitz, 
1994). These data illustrate the two distinct phases of AGLB 
RNA accumulation, the first occurring during inflorescence de- 
velopment in the stem and cauline leaves and the second in 
the later stages of flower development. The expression of AGLB 
in the developing flowers is confined to the region from which 
the fourth whorl organ primordia later emerges. This is partic- 
ularly evident as the flower begins to develop, because AGLB 
RNA accumulates throughout carpel primordia as they begin 
to form. Later in development, it is clear that AGLB RNA is spe- 
cifically localized to the carpel walls and is absent from all other 
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cell types of the carpel. This feature distinguishes it from other 
characterized MADS box genes that are also expressed in car- 
pels but whose RNAs accumulate in ovules (e.g., AG, AGL2, 
AGL4, AGL5, AGLS, AGL77, and AGL73) (Bowman et al., 1991b; 
Ma et al., 1991; Flannagan and Ma, 1994; Rounsley et al., 1995; 
Savidge et al., 1995; M.A. Mande1 and M.F. Yanofsky, unpub- 
lished data). 

The negative regulation of AGLB by AP1 occurs not only in 
young flower primordia but also later in the developing organs 
and floral pedicel. This conclusion is based on the observa- 
tion that AGLB RNA accumulates in the pedicel and first whorl 
leaflike organs in apl mutant flowers and that AGLB is not ex- 
pressed in the pedicel and first whorl organs in the wild type. 
AP1 may also prevent AGLB expression in second whorl or- 
gans, although this is difficult to confirm because these organs 
fail to develop in apl mutant plants. Although AGLB may be 
negatively regulated by AP1 in sepals and petals, and AGLB 
is normally expressed in carpels, these data do not explain 
the lack of AGLB RNA in stamens. One candidate for a factor 
that prevents AGLB expression in third whorl organs is AP3, 
which is involved in specifying stamen identity (Jack et al., 
1992). AGLB is expressed in the third whorl carpels that de- 
velop in ap3 mutant flowers, consistent with the idea that AP3 
could act directly or indirectly to prevent AGLB expression in 
third whorl organs. 

An interesting aspect of AGLB regulation alises from the anal- 
yses of AGLB RNA accumulation in ag mutants. RNA blot 
hybridizations showed decreased levels of AGLB RNA in ag 
mutant flowers. ag mutant flowers have only sepals and pe- 
tals, and AGLB RNA does not accumulate in these organs in 
wild-type flowers. RNA in situ analyses of ag mutant flowers 
show that there is no expression of AGLB in sepals and petals 
but that AGLB is expressed in the meristematic region at the 
center of the flower. Because the center of the ag mutant flower 
continues to give rise to organ primordia, it is indeterminate, 
analogous in this sense to the inflorescence apical meristem, 
which is also indeterminate and continuously gives rise to 
flower primordia. AGLB may play a role in maintaining this 
indeterminacy. 

Mutations in the c lv l  locus show a variety of phenotypes. 
They affect apical meristem size, cause fasciation, and in the 
strongest alleles, can alter the number of floral organs in all 
whorls and create additional whorls inside the carpels. Be- 
cause the fifth whorl carpelloid organs that develop in clv 
mutants develop as an inflorescence in the clv7 apl double 
mutant, it was suggested that AP1 may by necessary to main- 
tain the floral meristem identity of the inner region of clv mutant 
flowers (Clark et al., 1993). In c lv l  mutant flowers, AGLB RNA 
accumulates in the fourth whorl carpel walls and throughout 
the carpelloid tissue in the fifth whorl, except in the tip, where 
APl is expressed. Perhaps the inflorescence character of the 
fifth whorl in c lv l  apl double mutant flowers is due in part to 
the activity of AGLB. 

The isolation and characterization of AGLB reported here 
define a nove1 Arabidopsis MADS box gene that is one of the 

earliest acting regulatory genes after the transition to flowering. 
These studies suggest that AGLB functions in the inflorescence 
apical meristem, perhaps to maintain inflorescence meristem 
identity. It will be interesting to determine whether AGLB inter- 
acts directly with other genes involved in early events in flower 
development and to identify and characterize loss-of-function 
alleles for this gene. 

METHOOS 

lsolation of AGL8 

A cosmid library of Arabidopsis thaliana Landsberg erecta genomic 
DNA (Yanofsky et al., 1990) was screened under reduced stringency 
conditions with a 550-bp EcoRl fragment of the cDNA clone of AGL3 
(for AGAMOUS [AGI-like; pCIT2280) that contains the MADS box (Ma 
et al., 1991). In addition to severa1 clones that corresponded to AGL9 
a new gene was identified and designated AGLB. An interna1 264-bp 
Xbal-Pvull fragment of the AGLB gene containing the first exon and 
a portion of the first intron was used to screen, under stringent condi- 
tions, an ecotype Columbia cDNA library constructed with poly(A)+ 
RNA from vegetative and floral tissues (Elledge et ai., 1991), and two 
clones corresponding to AGLB were isolated. 

The AGLB cDNA was excised from the h YES vector using the 
reported procedure (Elledge et al., 1991) and subsequently subcloned 
into pGEM7Zf(+) (Promega). The cDNA clones were double-strand 
sequenced using the Sequenase Version 2.0 DNA sequencing kit (U.S. 
Biochemical Corp.) according to the manufacturer's protocol. Sequence 
analyses were performed using the Mac Vector program (International 
Biotechnologies, New Haven, GT). 

FINA lsolation and Blot Analyses 

Total RNA from roots, stems, cauline leaves, and flowers (through stage 
9) was isolated from wild-type Landsberg erecta plants and from flowers 
of different mutants according to Crawford et al. (1986). The RNA was 
size fractionated by gel electrophoresis under denaturing conditions 
in agarose gels with formaldehyde, transferred to Hybond-N membrana 
(Amersham Corp.), and hybridized according to standard procedures 
with 32P-labeled specific probes. The AGLB probe used was an -650 
bp Xbal-EcoRI fragment of the 3' end of the cDNA clone (shown in 
Figure 2A). This probe did not contain any MADS box sequence. 

In Situ Hybridizations 

Preparation of tissues and hybridization conditions were the same as 
previously described (Drews et al., 1991) with minor modifications. The 
AGLB 35S-labeled antisense mRNA probe was synthesized with T7 
RNA polymerasefrom a Sal1 digest of pAM497, which is a 580-bp sub- 
clone of the 3'end of the AGL8 cDNA generated by polymerase chain 
reaction in the pCRll vector (Invitrogen, San Diego, CA). The probe 
was used at a final concentration of 2.5 x 107 cpmlml. Slides were 
exposed for 4 to 5 weeks. 
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lmage Processing 

Photographic slides were scanned and digitized using a Coolscan 
(Nikon Inc., Melville, NY). Additional processing was performed using 
Adobe Photoshop 2.5 (Adobe Systems Inc., Mountain View, CA). Com- 
posite figures were printed using a Tektronix Phaser llsdx (Tektronix 
Inc., Wilsonville, OR) dye sublimation printer. 
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