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The Role of a Member of the Transforming Growth
Factor- 3 Family, cet—1, and New Signal Mediators,
CeBRAM-1A and CeBRAM-2B, in the Nematode

Caenorhabditis elegans
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He has identified a new member of the TGF- g8 superfamily, CET-1, from
Caenorhabditis elegans. cet-1::GFP fusion is expressed in the ventral nerve cord and
other neurons. He isolated cet-7I null mutant by Tcl deletion method. cet-I null
mutants have shortened bodies and male tail abnormal phenotype resembling sma
mutants. These results suggest that cet-1, sma-2, sma-3, and sma-4 share a common
pathway. Overexpression experiments demonstrated that cet-7 function requires wild
type sma genes. Interestingly, CET-1 appears to affect body length in a dose dependent
manner. Heterozygotes for cet-1 displayed body lengths ranging between null mutant
and wild type, and overexpression of CET-1 in wild type worms elongated body length
close to Jon mutants. Furthermore, his results show that cet-I controls body length not
proportionally but in two particular regions of the worm probably by changing cell
volume. Moreover, genetic interaction of the cet-1 with mutants of the other TGF- g
pathway in C. elegans, daf demonstrated that cet-1 is also involved at least partly in
the daf signaling pathway. In male sensory ray patterning, lack of cet-I function
results in ray fusiOns. Epistasis analysis revealed that mab-21 lies downstream and is
negatively regulated by the cet-1/sma pathway in the male tail. His results show that
cet-1 controls diversed biological processes during C. elegans development probably
through different target genes. k

He also has identified two genes, CeBRAM-1A and CeBRAM-2B, which are
similar to human BRAM-1 previously identified as a BMP receptor associated molecule,
in C. elegans. The C. elegans BRAMs (CeBRAM-1A and CeBRAM-2B) show significant
amino acid identity with human BRAM-1, particularly in the C-terminal region.
CeBRAM-1A was found to associate with DAF-1, the type I receptor in the dafpathway
in C. elegans as well as a vertebrate BMP type I receptor BMPRIA. Ce BRAM-1A::GFP
fusion protein is expressed mainly in amphid neurons such as ASK, ASI, and ASG etc,
where DAF-1 is expressed. Loss-of-function of CeBRAM-1A gene showed that the
mutant worms looked normal except that they showed a behavior of head-lifting
phenotype. Genetic interaction of CeBRAM-1A with previously known daf-7 TGF- B
pathway mutants revealed that CeBRAM-1A negatively regulates the daf-7 TGF-p
pathway and functions between daf-I type I receptor and daf-14 SMAD. On the other
hand, CeBRAM-2B::GFP fusion protein was expressed strongly in pharyngeal muscle
and intestinal cells. This expression pattern of CeBRAM-2B is similar to that of sma-6
type I receptor of the cet-1/sma pathway. Interestingly, double strand RNA interference
(dsRNA1i) of CeBRAM-2B showed Lon phenotype. These results strongly suggest that
CeBRAM-1A and CeBRAM-2B may function as negative regulators of two distinct
TGF- B signal pathways, the daf pathway and the sma pathway respectively in C.
elegans. Thus, he proposes that CeBRAM-1A and CeBRAM-2B define a novel class of

molecules that serve as a negative regulator of TGF- 8 pathways acting downstream
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of the type I receptor.
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TGF-b 2= —7 73 V—ZBT BV H Y FiZ, SEIELAEEEESFT 5 MEHEME
RTFBHETHY. HIRE., WEFERK. BEFRIIEVWTLEELRRIEEH > TV I &
BHohritsTWb, Flo. TNOEDY I FAMRERBITI, I A TREENTWS Z
EPBELAEPIZE > TEESHEL LTRESNTELLDEEILN S,

BEEL, EWOWEHRICET 2ERXNAGTRBOS T A H = X LO@BFIZ@EIT T,
BEOWRMEE LTOEBSHIZEBL, AWEET> TV, AMRIZL->THENIE
ERRREILTOERD TH D,

(1) R C. elegans £V TGF-b X —R—7 5 IV —IZEBTHHFHR) H > FTh 5 cet-
12270 —=2v 7L, FIAHRMBETRBEL TSI EHLMZ Lk, cet-1 #BIEFXRIE
TRESHEL . AERAXEEDE Sma (small) OERBAERT I &2 RWVWH L,
Fi.cet-l BRBRBI G HERITIAENLEV Lon(ong) oFRBFBER L7z, cet-1 1THAE
KENIZBRBOGREEFAIML TWBE LR DT

(2) BHIZik sma ERB LS daf ER O 28ED TGF-b 7 7 3 ) — v 7/ F VIRERR
PEILENTEY.,. T Eh DAF-1, SMA-6 @ Ser/Thr ¥ + —¥ZE AL type | B K&
LTV FVEERE > TW5D, BHEHIE. v 72 BMP XF&KIZ#EAT % 9F BRAM-
1(BMP receptor associated molecule-1) D& HAE » F& L THRHE LD CeBRAM-1A & &
* CeBRAM-2B % BE\WWH L7, CeBRAM-1A 3 X tf CeBRAM-2B o BB HEX L., T E
. type I SHEMETH 5 DAF-1 3L SMA-6 IZEBEELL TWiz, & 512 CeBRAM-1A &
EFREEBREZEEL, InNEAVWCHEEENENOKER, CeBRAM-1A 2, daf 2
FLVEERKROBORAGETF L U THET S 2>z, £/, ZEH RNA zA WKk
s KB O &R .CeBRAM-2B 12 sma ¥ 7 F VERERKOBOFHRHEF & L THEET
LYY L, ThbnfERIE. CeBRAM 2 TGF-b 2 —/8—7 7 3 ) —DfEA %4
HT2H LVWHAGSTRFTHDILERTILDTH %o

AR, BEROAZEFALTH LWTGF-b 77 3 ) —9SFceet-l1 DFEEEHS PIZT
Zrryiz, 2EBEOY /FLVEERBRE TN TNALRAE T 7 VIEERTF
CeBRAM-IA 83X U 2B Z#RBEL-LDTH V. AMAHSFIZKESERT 2L D & M
L. 8 OHEET L,

AT LTREENEFHEERII DLW TOERERSI 8. EEZTAISRIAHABIC
SWTHRM L, 510, BHFEOBEMRLSTFO—MABB LU TOER & 02 ERA
BIZOWTLOHERMICLIVEE L, TNLORMIINT 2EHFEOEBTIVTNOLH
MTh-T-2erb, BEERIITSTHABEE LTV BN,

Fh, BHENFAXIESTEINTED., BEFEOENIIODWTLHETHDEEX
BN, XBHIZ. BRXO—HMIEEETH D Development WRFEINTWE, TN5D
ERELELIEBAEZBLSIREFLZOFEIIFMIWBICET 2L DML 7,
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