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derepression of the fusion gene and of endogeneous Ubx : /3-
galactosidase staining appears weak anteriorly and strong pos­
teriorly, whereas antibody staining is even throughout. But the 
extension of the derepressed domain is the same in both cases 
and most probably corresponds to the addition of the normal 
Ubx and abd-A expression domains. We conclude that 
functional abd-A product determines the posterior limit of 
normal Ubx expression in the visceral mesoderm. Interestingly, 
neither the second nor the third midgut constriction can form 
properly in abd-A- mutant embryos (Fig. 2j-/), suggesting that 
the formation of these constrictions depends on adjacent 
domains of differential homeotic gene activity in the visceral 
mesoderm. 

The Abdominal-B (Abd-B) product functions to down-regu­
late Ubx expression in the posterior ectoderm8

• In contrast, we 
find that an Abd-B null mutation14 (Abd-BM 1

) does not affect 
Ubx expression in the visceral mesoderm, although the effect 
of this mutation is clearly apparent in ps13 of the ectoderm 
(Fig. 2b ). We find unexpectedly that, in the absence of functional 
abd-A product, Abd-B can activate the fusion gene ectopically: 
{J-galactosidase staining appears in the visceral mesoderm of 
the posterior midgut in Ubx- abd-A- double mutant embryos 
(Fig. 2g ). This ectopic {J-galactosidase staining is abolished in 
triple mutants ( Ubx- abd-A- Abd-B-) and is therefore depen­
dent on functional Abd-B product (Fig. 2h). The ectopic {J­
galactosidase staining domain probably corresponds to the Abd­
B expression domain, implying that abd-A and Abd-B 
expression coincides in the posterior visceral mesoderm. It 
appears that Abd-B does not have any repressor function in this 
germ layer. 

We have shown that, in the absence of functional Ubx prod-
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A1HV 821 VDGVAGCGII:TTNIK 
8HV 68? VDCVAGCGKTTAH 
CHV ?09 VOGVAGCGKTTAIK 
fMV 829 VDGVPGCGKTKEIL 
foHV 829 VDCVPCCGII:TXEIL 
TRV 901 VDGVPGCGXSTMIV 
SFV 183 VFCVPGSGKSAIIK 
SV 183 VIGTPGSCXSAIIK 

1209 VQGPPCSCKSHF.\1 

BNYWl 893 VKGGPCTCKSFLIR 
8NYW2 121 VLGAPGVCKSTSIK 
BSKV2 267 ISGVPCSGKSTIVR 

uct, the Ubx gene cannot be expressed in ps7, whereas, in the 
absence of functional abd-A product, Ubx expression cannot 
be repressed posterior to ps7 in the visceral mesoderm (Fig. 3). 
The targets for Ubx autocatalysis and abd-A represssion are 
evidently present on the Ubx/ {Jgal fusion gene, and it is possible 
that these regulatory mechanisms are mediated by direct DNA 
binding17 of the Ubx and abd-A homeoproteins to Ubx promoter 
sequences. It appears that in the visceral mesoderm autocatalysis 
and exclusion2

•
3 are important for the establishment and/ or the 

maintenance of adjacent domains of homeotic gene expression. 
Whether these mechanisms also act in the ectoderm where 
expression domains of different homeotic genes partly overlap 1 

is unclear. Indication for autocatalysis in the ectoderm has been 
obtained for fushi tarazu expression18

, although in this case 
there is no evidence for exclusion by the adjacent gene even­
skipped19. 

It is puzzling that only the posteriorly adjacent gene abd-A, 
but not the anteriorly adjacent gene Antp, excludes Ubx 
expression in the visceral mesoderm. It is possible that the 
anterior limit of the Ubx expression domain in this germ layer 
is determined by an additional regulatory protein that provides 
a positional value with respect to the antero-posterior axis. This 
hypothetical regulator may be present at low concentration 
anteriorly and at high concentration posteriorly and allow Ubx 
expression only above a certain threshold concentration. The 
posterior limit of Ubx expression could be determined by the 
exclusion function of the abd-A gene. 
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55 RLIFDECFLQH 15 VIGFGDTEQIPF 22 ITWRSP~A U IFffH£-AQGK-fFDNVYFCFt 19 NGLVALSR!ol ( l) 
54 RLLVDEAGLLH 15 VLAFCOTEQISF 22 KTYRCPOOV 11 IKTVHE-AQGI-SVDNVTLVR 13 YCLVALTRH ( 11 
54 RVLVDEWLUI 15 ALCFGDSEQII\F 22 TTFRSPOOV 79 IKTVH£-SQGI-SEOHVTLVR 13 YCLVAVTRH ( 11 
57 RU'IOEGLHUI 15 AYVYGOTOQIPY 24 TTLRCPAOV 62 VHTVHE-VQG£-TYSDVSLVR 14 HVLVALSRH 1 1) 
57 RLFIDEGLMlJI 15 AYVYGOTOQIPY 24 TTLRCPAOV 62 VHTVHE-VQGE-TYAOVSLVR 14 HVLVSLSRJl 1171 
56 VUIFDEAI.MAH 15 CICQGDONOISF 24 ETYRSPADV 64 VSTVH£-SQGE-TFKDVVLVR 13 YLlVALSRH ( 11 
50 lLYVDEAFACH 16 VVLCGOPII:QCGF 21 ISRRCTJUIV 58 VMTAM-SQGL-TRKGVYAVR H HVNVLLTRT ( ll 
50 VLYVtlEAFACH 16 WLCCOPMOCGF 24 lSMCTOPV 58 VMTAAA-SQCiL-fRJ(GVYAVR 14 HVNVLLTRT I ll 

S4 ILLVDEVSMLT 15 WYVGOP-'OLPA 30 KCYRCPK£1 12 VOTVDS-SOCS-EYOYVJF'CV 11 Flf't."VALTRA 1181 

48 IUVO£FTAYO ll ULVCD£00TGI 25 HNFRNPVMO 72 KTTVRA-~S-TYONVVLPV 12 LNLVALSRH CUI 
49 THLVDEVfRVl( 11 VICFGDPAOGLN 18 ASRRFGKAT 67 SlLYSD--'.HGO-TYDWl'IIL 13 VRAVLLTRA CUI 
U LLIIDEYTLAE 11 VLLVGDVAQGKA 11 TTYRLGOET 62 C-'.LAlD-VQGK-EFOSVl'I.FL 12 LRLVALSRH (201 

IN this piece of Scientific Correspon­
dence, an unrevised version of the figure 
was used in error. The correct version is 
reproduced on the right. 
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26 VLioGAGSGKTRVLV 17 MAVTF-TNI(A),A~RI 140 NILVDEFQNTM 16 VIHVGOODQSIY 26 QNl'RSTSNl 267 LMTUIS-AKGL-EFPQVFIVG 23 LAYVGVTPA 1211 
19 VLAGAGSGKTRVIT 17 MVTF-TNKAAA.EHXERV 141 YLLVOEYQDTM 16 FTWGDDDQSIY 26 QNYRSSCORI 2'71 LMTLHA.-SKGL-EFP'YVYHVG 22 LAYVCITRA ( 21 
20 1£-'SAGTGKTFTIA 25 LVVIT-T£MTA£LRCRI 303 VAMIDEFQOTO 18 LLLIGDPKQAIY 24 TNWRSAPCH 2U IVTIHK-SKGL-E'YPLVWLPF 44 LLYVALTRS ( 41 

164 ISGGPGTGKTTTVA 17 RLMP-TGAAMRLTESL 48 VLVVDEli.SHIO 16 VIFLGDROQLAS 24 QLSRl.TCTH HI AMTVHK-S():;S-EFDHAALIL 11 LVYTAVTRA !221 
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69 ITGl'AGAGII:STSVS 7 CVITGTTVIMONLSAIL 88 VlVVDUGTLS 26 IVCVGSPTQTOA 44 NN!I:RCTDVQ 426 AMTIAI<-AQGL-SLNKVAICF 9 HV'YVALSRA !23) 
117 VTGTAGAGKTSSIQ 1 CLVTCATTVAAONLSQTL 100 llVIDECGLML 26 IICVGSPTQTEA 44 HNXRCTOLD 513 AHTIAK-SQGL-SLEKVAVDF 10 HIYVAMSRV 

94 ITGNAGSGKSTCVQ 1 CVVTGATRIAAONHYAKL 111 VIVIDEAGLLG 26 LVCVGSPTQTAS 44 NNKRCVEHE 442 AHTITR-SQGL-SLDKVAICF 8 SAYVAMSRT I 6) 
87 ISGNAGSGKSTClQ 7 CIITCSTRVAAOINHAJ<L 110 VIVIDEAGLLG 26 IVCVGSPTOTDS 44 NN!<RCQ£00 447 AMTIAA-SOGL-SLBKVAICF 8 SVYVAMSRT 1241 
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