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Members 
CEA CEACAMS, CD66e 
CEACAM 1 CD66a, Cell-CAM 105, RGP, hiliary glycoprotein, 

NCA-160 
CEACAM3 CD66d, CGMl 
CEACAM4 CGM7 
CEACAM6 CD66c, NCA, NCA-90, CGM6 
CEACAM 7 CGM2 
CEACAMR CD66h, CGM6, CGMR, NCA-95 
Notc: The carcinoembryonic antigen (CEA) family nomenclature has 
recently been red~fined'.~. 

Family 
Immunoglobulin supcrfamilv 

Structure CEA 

CEACAMI 

A 

Molecular weights 
Amino acids 

Polypeptide 

CE A 
CEACAMl 
CEACAM3 
CEACAM6 
CEACAM8 
CEA 
CEACAM 1 
CEACAM,? 
CEACAM6 
CEACAMR 



SDS-PAGE reduced CEA 180-200 kDa 
CEACAMl 140-1 KO kDa 
CEACAM,? 35 kDa 
CEACAMh 90-95 kDa 
CEACAMK 95-100 kDa 

Carbohydrate 
N-linked sitcs CEA 28 

CEACAMI 20 
CEACAM3 2 
CEACAM6 12 
CEACAMR 11 

0-linked sites 

Gene location 19qlS.1-19qlS.2 

Gene structure The CEA family comprises at lcast 28 separate genes. 

Alternative forms 
CEACAMl, CEACAM3 and CEACAM7 are alternatively spliced. The largest 
isoforms are shown here. 

Structure 
Thc human CEA family is part of a cluster of at lcast 28 genes divided into 
two functional groups. Ry genomic mapping, the CEACAM suhgroup contains 
seven mcmbcrs and the PSG (pregnancy-specific glycoprotc~nl subgroup of 
secreted molecules contains 11 memhers. The remaining genes arc thought 
to he pseudogenesf. Within thc hcst charactcrizcd CEACAM members, 
CEACAMl and CEACAM3 cncodc type 1 transmembranc proteins while 
CEACAM8, CEACAMh and CEA arc GPI anchored in the membrane. All 
mcmhcrs possess an N-terminal V-type Ig doma~n  followed by bctwcen 0 and 
h C2-type Ig doma~ns. Apart from CEACAM3, the extracellular domains are 
extensively N-glycosylatcd. CEACAMl and CEACAMd have putative 
tyrosine phosphorylation sites in their cytoplasmic domains, which could 
bind signalling components such as the tyrosine phosphatases SI-IP-1 and 
SHP-2; CEACAMl can associate with the cytoplasmic tyrosine kinases Src, 
Lyn and Hck7v4. Alternative splicing results in CEACAMI, 3 and 7 isoforms 
with varying numbers of Ig domains and/or shorter cytoplasmic domains'. 
Further structural and sequence information on other CEACAM family 
memhers and memhers of the PSG family can be found in refs 1 and 2. 

Ligands 
The CEACAM family can mediate homophilic cell-cell adhesion and in 
certain combinations, hcterophilic interactions with other family 
memhers". Rinding is via the V-type domain6.'. In addition, CEACAMI and 
CEACAM6 have been reported to bind E-selectin, CEACAMl and 
CEACAM3 can act as a receptors for Neisserin ~onorrhoeae  and Neisseria 
meningitidisR, murine CEACAMl and CEACAM2 arc receptors for murine 
coronaviruses9, and CEACAMh can bind galectins. 



Tg Family 

Function 
Rind~n,q ;Issays indicatc a rolc for CEACAM family mcinhcrs in mctlinting 
ailhccion hctwccn granulocytes antilor hctwccn ~ranulocvtcs  and epithelial 
cclls, ;lnd ;IS rnicrohi;ll rcccptors. In addition, signalling via CEACAMI 2nd 
CEACAM3 cytoplasmic dc~inains-I rnny rcgulatc the adhcsivc ;ictivity of the 
p, intcgrinsln and the cytolytic tunction of intracpithclial l y i ~ ~ p l ~ o c y t e ~ ' ~ .  
Diffcrcnt splice v;~ri:~nts of CEACAMI :~nd  .i display different hactcrial 
trrlpism anrl invrlsionJ. I~ilportnntlv, mcmhcrs of thc CEACAM family arc 
strongly rlown-rc~~ilatcrl In ~nalisnancics, implicating thcsc receptors rls 
p~i t ;~ t ivc  tuniour suppressors4. I t  should he noted that Cell-CAM 105 
originally identifier1 in mts nnd tlcscrihcd ns n honiophilic adhesion 
molcculc involved in the fortnation and rnaintcnancc of hcpatocytc 
prllariz;ltion nnd cxhihi ting ecto-ATPnsc activity12J7, is CEACAM 1 .  

Distribution 
CEACAMI and CEACAM6 Arc abundant on granulocytes r~ntl cpithclinl 
cclls, CEACAMK 2nd CEACAM.3 arc restricted to ~ranulocvtcs,  s n ~ l  CEA is 
mostly found on cpithclinl cclls. 

Disease association 
OMIM CF.A, I I 4890; CF.ACAM I ,  I 09770; C F . A C A M ~ ,  I cl.wxn. 
CEACAMl ;mil CEA arc strongly down-regulated in colon ; ~ n d  other 
carcinomas. Ev~dcncc that CEACAM proteins can ;~c t  3s tiunour 
suppressors comes from studies in which transfcction of CEACAMl in 
carcinoma cclls rcsultcd in a n  inhihitinn c ~ f  tumour tlcvclopmcnt in nude 
tnicc ;lntl conversely down-regulation in h c n i ~ n  cclls rcsultcd in increased 
tlllno~irigcnicity~. CEA levels in serum arc used roiutincly 3s clinical 
markcrs in thc  diagnosis and scrial monitoring of cancer patients for 
rccurrcnt tliscasc o r  rcsponsc to therapy. 

Knocknut 
MT.1: 1.317143 (CEACAM I I 

Amino acid sequence of human CEA 
MESPSAPPHR WCIPWQRLLL TASLLTFWNP PTTA. 

In CEA thv C-tcrininus is protcolyticnlly clcnvcrl and n GPl anchor attechcd. 
H~IVCVCT, t l ~ c  site of clc;~vagc has not hccn unarnhigouslv cictcrm~ncd. 



Amino acid sequence of human CEACAMl 
1 HGHLSAPLHR VRWWQGLLL TASLLTF!:Tl? FTTI'OLTTFS f.cF'FIIT'AEG'F: ?'LLL\'H!,II,PQ 
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Amino acid sequence of human CEACAM3 
1 MGPPSASPHR ECIPWQGLLL TASLLNFWNP PTTAY L T I E S  !.1PLS',.'AE(;VF. '\'LiL\'HF:LP.O 

6 l  [ [ .  -; ...,..;... 
A t  i,: ,.,. . t-c; ET','-v" - .. ' -  ,T..' I:':.. -I(::!',y ':: PC;,:L,:..'?'S{;?ET TIYTI!;SLLTQ I:~. . 'TgImI~F; '  

17 1 T:Ap.pI  F-S DL'.' 7 :E t-?,'['L;VF! IT ';QFE!!,, PC; 1, F'.' G;.VAG I T!TC?.' ],VG\'I'IL,:Jil.:iI, YCF! , IA  :,AYTC: 
1 R 1 P T S  JOpD:>KE QO?Q-:.IL;!?CP Ci'7YT.??,F5!.: .C.?IS.C.:~.'.,!~:, I'::.'!. :':;:%:: : ? "..;:,?U?T!JI 
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Amino acid sequence of human CEACAMG 
1 HGPPSAPPCR LHVPWKEVLL TASLLTPWNP PTTAVl. l' 1 1,:s TFI:FI',.'~L~XV~:. '>.':dLLi<l!I<.:LPQ 

6 1 ::'i ;r:"7:.:'.')'1-; F>'.'3! .':!?:,l'.: r:'/.'TC'' Zy;, : ?CP;,E'SGl?FT : Y?fl;$,SLL 10 E:'~;?'OPIDTGFY 
1 ? 1 TLVII KSDL.:! P::'CCATCK,HS; YFEI,P'.";S r s SF!!~ISI:P::F[JK 3-i32,:~P'rCF:T'F. \:OYII':YI,>>.-.~ 
1 H 1 EIGOSLFVSPP, 505S?:C?i!.'TL TCLS!.;?DFID!l, GS':'ECEIO!!P ?,,SiF1PS3P3,r'T LI.!\'LYG?DG? 
7.4 1 T:SPSKAF:'r'P. PGET!LE!LSCI! i,,:\SETPP.\QY S I.:r: :,lGTFcQS 7 O E L F I  P?Il?  VF!NSC;SV'.?CO 
3 n l AtIMS.\TCl ,t!P '?T',?-t.! I ':':;.SC: S?li'?7,:;:li'.IT :'C>iTIC-':S,III i??LI  

The sequences sequences underlined and in italics are cleaved off to form 
maturc CEACAMh and a GPI anchor is added. 

Amino acid sequence of human CEACAM8 
1 MGPISAPSCR WIlIPWQGLLL TASLFTFWNP PTTAOLTI E?, ':'?SNI:.:ICGKE T'L',LT'Ht:!,PO 

5 1 I>.'UG'. ::';.' .'?T; 1. !-:.':);:..-':' : I (;';-. : s:!lJC] : :' T'I;:'.\'<S:\I?ET :)'p:!r\,SLLJ<p FT:.'TUFIDTGS? 
1 2  1 TLO'.'T ZLF<L:.I 17r~ : ' : r~ r . r :~  I!PTTP~'; 'SI c ~ I ! F I S ~ : P ~ ~ ~ T . : D K  3:i::;\r:'r~t:~g TO!IT':"~'L:.,~..-.: 
181 ?!G05LP7,.'TPF: I,VI.S'!G::?'?T, Tl.:,.S"T~:lnV GP?FCSTO?!P ?~.5?~MT.SDP?:' I.!?"!,YG?D,7? 
2111 Tl5I'S3T!'r'l[ I;.C'..l!Lt:>5Cti h;i5!:PPSCl'r'? ?:fi',.'NGTFQQ? '?O?LTT?:!lT TK:l5CS?ACtI 
301 TT!!S,:LTG?~!P ~T.'P!.lI-',:S3 , . i i lpGSS?GL ~: '!j?, . iTl.~~lb!I p;;:iFI:.:LI 

The sequences sequences underlined and in italics are cleaved off to form 
maturc CEACAM8 and a GPI anchor is added. 

Database accession 
EMRLIGenRank SwissProt 

CE A M 17303 PO673 1 
CEACAMl X 16354 PI3688 
CEACAM3 LO0692 P40198 
CEACAM6 M29541 P40199 
CEACAMR X52378 P31997 
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