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The lnwnunoioCical 
orc:hestn In 1974 The 
ro&.oldle~as 
htlper, <ytOCOXlc. wt 
~«II It. lu10Wn 
and Genhof'I Im made cht 
Teddie~. 

GOD 

'ice . The CentraJ Dogma wa. about a ma ter control y tern for information 
flow in the code that detennine meaning in the great technological commu
nication )stems that organi ms progre ·ively hne become after World War 
JI. The body i an artificial inteUigence y tern, and the relation of copy and 
original i re\·er ed and then exploded. 

G.O.O. i the Generator of Diversity, the ource of the awe-in pir
in~ multiple pecificitie of the polymorpbou y tern of recognition and mi -
recognition we call the immune y tern. By the econd diagram (1974), 
G.O.D. i · no lon@er in front of the immune orche tra but i landing, arm 
folded, looking authoritath e but not vel")' bu y. at the top of the lymph node, 
urrounded by the mu ical lymphoc)1e . A pecial cell, the T uppre or cell, 

ha taken o"er the role of conductor. By 1977, the diagram no longer ha a 
ingle conductor, but i "led" by three rather my teriou ub ets of T cell , 

who hold a total of l2 baton · ignif ing their direction-gh ing urface identity 
markers; and G.O.D. cratche hi head in patent confu ion. But the immune 
band play on. In the final diagram from 1982, "the generator of diversit 

em resigned to the conflicting call of the an~el of help and uppre ion.'' 
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"ho pt"Jth .thmc hJ Ml and, rigbl boulde.r: {536). B • id• G.O.D. and the 
t\\O angels, theJ'f• ts a T ceU conductor aod t"o conflicting prompt •r , ''ea.ch 
U~JD 1h •n\ n mrrr,-u·etation." 1'h -. joke of -ingle mw,te-rlsi c.otttrol of organi~ 

m ,., hannun~ in the mphonic )~tem r -· :ponsibl - for tbe integrity of" etr' 
ha be ome , kmd of postmode_rn pa Ucbe of multiple center an.d peripher-
h" , Ytht're the lmmun · U\ll" c UJ,tt tl1e pa · - -ugg'" t t!\Ollld surely ound like 
rmr el) d1ool }>ace mu le. All th• acwr llt<-•l used to be on th · tage et for 
the unambiguoth c 11d roherent biopolitical subject a.r' till p.resent1 but. their 
barmui1i • ·•11! definite!~ d, l:u1 problcmatk. 

B Ul 1960~i lhe · mmun ye..tem i unambiguousl)1 u postmodern 
objet·t - ~mbolkallJ t.echnicall:y, and poHtJcal~' .. K(tth •rin · Hayles cbarao
te.n " pOSllllOderni~rn ill term Of ulhtee \\13\ s Of de'H?Jopment OCCUTling 
11tl muJtiple 1t •s, ' llhin the culture, including lilerature and. science" 
( .. Ornaturaliziog'} Her archat"Qlogy begins With Saus urrean lingui U · t 

tbrougb ''Jll ch ~mbol ~)st.ems ·"er· '1denat•1raUzed.' h1ternall~ generated 
n·latlomd difTC:renct, r~tber than mime~is, rnl.ed 5igaiflcat1on. Ha~ tes e ·~ 
the ulrnblatfon uf thi approacb i11 "laude Shannon• mid-centu~~ tau t1cal 
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The immunolog1ca! orches
tra in 1981. The T cell is 
the conductor and the 
Lyt + (helper) and Lyt 2 + 

(suppressor) cells are 
prompter"$, each urging its 
own interpretation. The 
generator of diver"$ity 
seems resigned to the 
conflicting calls of the 
angels of help and 
suppression. At the sides 
sit the idiotype network 
and Ir gene (as impre
sarios1). The caricatures 
are of Niels Jeme and 
Baruj Benacerraf. 

Courtes;r- of Edwflf'd S. Ool1.tb 

theory of information, developed for packing the largest number of signals on 
a transmission line for the Be11 Telephone Company and extended to cover com
munication acts in general, including those directed by the codes of bodily 

semiosis in ethology or molecular biolog)1• "Information" generating and 
processing systems, therefore, are postmodern objects, embedded in a theory 
of internally differentiated signifiers and remote from doctrines of l'epresen
tation as mimesis. A history-changing artifact, "information" exists only in 
very specific kinds of universes.~ Progressively, the world and the sign 
seemed to exist in incommensurable universes - there was literally no meas
ure linking them, and the reading conventions for all texts came to resemble 
those required for science fiction. VVhat emerged was a global technoloii;y 
that "made the separation of text from context an everyday experience." 
Hayles's second wave, "energized by the rapid development of information 
teclrnology, made the disappearance of stabJe, reproducible context an Inter
national phenomenon .... Context was no longer a natural part of every ex
perience, but an artifact that could be altered at will." Hayles's third wave of 
denaturalization concerned time. "Beginning with the Special Theory of Rel-



:Bl•''"· linw incrca~mgly ca(J)e to be een ool as an inevitable progression 
11lw1 - a lmcar tale tu'' hkh all humans \.\ere su,bject, bot a a e<rn trucl that 
rnuld be coOct•h •d b1 ddlereut ''a.YJ ." 

J_;ang,1a,i: •is no lon er an echo of tJ1e verbum. dd, but a technical 
1,,.or tru I, \--torkin,~ fill princiJ>l -s of internally generated difference. If th.e 
carh moru:_n1 nahlral pbilo~opher or Re:nais an"' ptiy ician conducted an ex.
.-ii • 1 ~ or the tc•xt o{ nc t.Uff• written in th langua e Of geomel:r)' or Of CQSJlliC 

rnm·"pondrnct-s, the pusunodem 1eutist till rea_ds for a living, but bas as a 
1 • t th , orlt•d "~ h'm., oJ recognition - prune to th • pathologies of mJs-recog
mtwu t•mbud1ed m ob}t"c.:l hke cornputer- nen,orks and lrnmnne SY1 tems. 
The t1traordmutly clo c tie of language and techoolog~ could nardly be 
oH·rMr ''- ed n p<J~tmodembm. 'fb -. "construct" is at th • center of attention; 
11utkin~ n·admg, "dtin!J, and mc8oin eem to be ·,ecy clo~c to the run 
tbm · 1·bh Jlt .,. deutit~ beU\etn tec;hnolo~ body . and emiosis suggests a 
partkular ed e to th" Jtiutnall c.on titut1ve relatlons of political economy, 
$\ffibnl, 1;tnd denrc that "inform'' cuotempora_J)r r •sear<ih trend in medical 

anthropolu~. 

11'~ 1tpparal111 oJ Bodily Productlott: Tht 1"echno-Bi<lpolltl~ 
of E.n&11&ement 

Bodi · • tht·ni ar not bum~ the~ are made. Bodi ba' e been a 
thoruu_ghh 1.leu. turalizcd a igo contt· t, and time. Lale h~ent1etb-centuey 
bodu (Jo Jl<•t ~rwm rrom mtrrnal harmoni prioctple th •or1z. ·d ''1thin Ro
m11n1i: 1,m. ~e1thc:.rdrt' 1ht~- discmert'd in the domajn of realism and mod

•·nu"n 011«- i 11ut bfJnl a 'HJOlfUt} ht10TH~ de Beau' ow c.oJTecUy insisted~ l.t. 
hHlk 1br puhtkal ~pbtt-mological tctrrun of po~tmodemlsm to be abl • to in

~· t uni d co text tv de 8<-aO\ <>•~ : one b not bOl'll an organis-01. Orga11i.sms ar: 
madt'i tb _ are wr1,tructs or a \\Orld·chan,g_iog ind. 'l"be CQnfiluctions of an 
orgatt1 m' boumhtrit• 1 tb job of the di cottr , of immuoolog) , ar~· particu
lar! Jtulenl mediahr or the e.iperienre_s or lcim- s and death for indu.strial 
and po t-iudu~trial peopJe. 

ht tlu o' ·rdett·m1Jned c.:onte.i~ l will irunicaJly - a-ml tnescapobl)1 -
nn ul«' a construct OJlJ 'it concept , n aJlal~bc de\-ice to pur5ue an und • 
~tandm~ of U hat -kiml or lUlil , Sf'ht"S, and tndi iduals inhabit th• unhrer C 

'llr\J hlr •d b imJnrm " .\~ tern discourse: 1 caJl the conceptual tool "the appa
ran or bo•iilJ production." f n her analy;sb of tb production or tbe poern a 
an ob'jf!CI_ of lite_rary \aJu.e, Rau IUng offers t.ools tbat clarify th • particular 
h1 ... 1onc_1t of ientili , bodil'~. PartiaJ recallin~ Altbu· er' f0rmulnt1on, 
Kin~ ui.r;it• ts tlH' r-nn "apparatus of literan productJon'' to bJgblight. the 
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tm1erg··ncc of what bi embodl •d a ~ Jlte.raturc at tbc in.terse ·Uou of art, bu.si
uess, and technology. Sh• applies this anal)1ic frame t.o the relation of wom<!D 
and \\Tiling tec·hnologi •• . 

I ·would Uke to adaJ)t her· work to tbe arti ·nlation of bodie and 
other object of ' 'ulue in cicnti_nc productjous. of knowledge. At fir t glance, 
there is a limJtntion to using King' cheme, a11d tbot lirnltatioo is intrnrent in 

th • "racticit>, 'of biological discourse, w·hich is ab •nt from literary dl~coursc 
and ilB knowledge claim . But, by Dl"<lll of a socinl/ cpbtemologicaVethical 
operator, l ''fi h to trans lat • the ideological dlm ··c ion of "raclicity" into au 
entity call •du "material- emiotk actor." dentine bodi . ~ are not ideological 
comtruction Always radically historicall)' speciOc, hodi ·~ ha\'C a difT"r ·nt. 
kind of speciOcity and em•cthit~, and o they in\'itc a d~·rcnt kind or t:n· 
gagt·m •nt and inten 'ention. ··Material- emioUc actor" i intended to high
ligbt U1c object of knowledge as,_ o a.ethic part or the apparatus of bodily pro
duction. ' '1tbou1 er;tr implying the immediate pre 'cncc of uch object or, 
'' h.at: i th• am thing, U1 ~tr finn.l or 1mi<1m~ d.et. •nninaUou or what can oount as 
obje<1:iP :knowledge of a biom "<UcaJ body at a particular b1storica l. juncture. 



Like Klng' objects called ·'poems," sltes of literary production 
~bcre htng11age al o is an actor, bodi as objects of knowledge are material.
~ndoti gt-.nerath e nod .. Th •ir boundari -· materialize ta social interac
tJon; "object~" like bodt s do not pre-e.ds1 as U<'h. s -·tentific objectivit.y (the 

1t111- 1g,ht:ing of objects). is not about di~M?.n.r.aged disco,~el')~, but about mu
tual aod u uaUy unequal struc.tu_rlng. about taking risks. The various con
lending bfofo~c-,a l b:odies emerge at the intersection or biological resea.rcb. 
''rir1ng, and pttbliMttng; medical arld other busht pr11cUce!i; cultural pro· 
dudions of an Li11ds. lDcluding a\rililable metaphor and narratives; and tech
oology, ucb a tb.e rlsuallzatlon techoologit"S t.bat bring color"'euhanced 
~1ller T c·ell.s and intimate photographs of the de' eloping f etu~ blto higb-gloss 
1.trt boo'k for e\,ei, rniddl -· cla "'home ( lilsson uCbiJd''; "Body"). But aJ o in
nted !flto 1ball1ode ofinte.rsectio11 is the analogue to th - lh'el)1 la11gu.ages tbot 
a<'thrl~ nlt'M\ ne ln the production. ofliterary \:aJUe: the coyote iUld protean 
emood.imc.11ts of a \\Orld as "itt' agent aod actor. Perha.ps. our hope for ac
c.;Qunlability io the tecbno-bio-polilics ''it.Mn postmodern frame turn oo 
re~ ioning tbe world a coding lfickster witb whom ''e mu rt learn to con
' e11 e. Like a protcln objected lo lltre s, the world for u may be thorougMy 
denatl1red bot it. is not any less consequenliat S<> ·\: bile tlie lau~ twenUcth· 
century irmnunt} ) .. arm is a con 1n_1ct of an. elaborat. • apparatus of bodily 
produrtton, neither ibe imnmue ~)1Stem .nor an.~ other of' bio-medici nt:·~ 

wurld~cban.giQg bodi - Uke a ,rirus - is a gbo U~ fantasy . . Coyote is not a 
ghos~ merely a protean r.ric· 1.er. 

Tnt· follO\\iOg chm ab tracts and dichotomize two bi torical 
moment .. bi the biomedical ·prodnction or bodJ" from th • la.h? nin '"teen th 
ccnhJJ') to th.e 1980 . The chart highlights epi.s..temological, cultural, iUld po

hl ral a peo · of pos~blc cont • taHon for con tructions or scientlfi · bod1e 
in thi century. Tht· tbtirt. its.elf i i1 t.raditioual Uttl • macbtoe for· makfog par'
tkul_;u· meanin s. ot· n de)ceription~ it mu t be read as an arguro ·nt, and 01w 

\\hleb reU • on a u-ped, techoolo~ fo11 the prvduclion of meaninl[s - binary 
dicbornnutation . 

.R..-p~nJilUcm 
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Bioloh'J as clinical practice 

Physiology 

'Iicrobiology, tuberculosis 

\lagic Bullet 

Small group 

Perf('t'tion 

Eugenics 

DP<'adence 

II~ giene 

Organic dhision of labor 

Functional SJH'cialization 

Biological determinism 

Hl'production 

Individual 

Community ecology 

Hada! chain of being 

Colonialism 

'.\lature/Cultun• 

Coopt•ra ti on 

Freud 

Sex 

Labor 

:\tind 

\'\ orld War H 

\lhite Capitalist Patriarchy 

Biology as inscription 

Communications engineering 

Immunology, AIDS 

Immunomodulation 

Subsystem 

Optimization 

Genetic engineering 

Obsolescence 

Stress management 

Ergonomics. cybernetics 

\lodular construction 

System constraints 

Heplication 

Heplieon 

Ecosystem 

L'.nited !'\ations humanism 

\iultinational eapitalism 

Fields of difference 

Communications enhancement 

Lac an 

Surrogacy 

Hobo tics 

Artificial inl<'lligencc 

Star Wars 

Informatics of Domination 

It is impossible to see the entries in the right-hand column as 

"natural," a realization that subYert" naturalistic status for the left-hand col

umn as 'Well. From the eighteenth to the mid-twentiNh centuries, the great 

historical constructions of gender, ract', and class were embedded in the or

ganically marked bodies or woman, the colonized or enslaved, and the 

\vorker, Those inhabiting these marked bodies haw been symbolical!~ other 

to the rational self of universal, and so unmarked, species man, a coherent 

subject. The marked organic body has been a critical locus or cultural and po

litical cnntestation, crucial both to the laHguages of liberatory politics of iden

tity and to ,...;yslems of domination dra\Ying on vvidely shared languages of na

ture constructed as resource for the appropriations of culture, For example, 

the sexualized bodies of nineteenth-century middle-clas~ medical ad\iC<' lit

erature in England and the Lnited States, in their female form organized 

around the maternal function and the physical site of th<' nterus and i11 their 

-
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male form ordered b~ th!· permatic econom)' tied closely to the nenrow s~s
tem, ,, ere part of an clal)()rate dhcourse of organic eco11om~1• The narrati\1c 
field io ,~bJcb th "~l' bodies mo' ed generated accounts of rational citizenship, 
bourg,t·oi~ famll~' life, auid prOJ>h.) In.is against St:xual pollution und incm 
r1rnc), ucb u pro.stitut:ion, criminality, or race suicide. Some femin ist poli
tl · argut:•d f(1r lh" full inclu ion Of \\OlllCD iJ1 the body politic· on grounds of 
rnatt·rrull functmn in th • domestic ecouo01~· e.Jte.nded to a public world. Late 
into the h\1•oti th century, ga.v and le bian pol_itic~ hare ironically and criti

calh t•mbraced tht> marked bodi • constmcted ta nineteenth· a_ud twentieth-
.; - -

ct•fllu.ey sexologies a11d gender-ldenti.t.y tnt•dicin • to creatt· a complex bu-
m.m L dbcoursc Q( st·~ual IJberalion. Negritude, fominlne '"riling, ''orious 
)t'par&tli ms and oth~r rectmt cult1anl movt•me.nts ha' e both drawn on and 
"ubrerted Uw Jogi of oaturalizatJ<r11 central to biornedi.cal discour-se on r..a ·c 
arid gc-nder in tbe lbi5tori.es of coloniiation and male supremac· '· In all of 
tht'\t' \etnous, opposiUonall~ inte:rlioked. political and biomedlcal accounts, 
thr bod~ remained a relath~dy umunbiguou locu of identit.y, agency, labor, 
and bicrucbkalized fu~octJon. Hot)) scienl.ific humanism~ und biologjcal 
dt·trrmlnis:m cmlld be authorized and cont ted tn tern1"' of th:e biological 
org.a11brn craned bi po~t-eighteentb centu111 ltre scieoc s. 

But ho'v do oamdit" of the normal and the pathological work 
l\ h~n tbt> biolo~ka] a11d nwdkal body is ~~mboHze:d aDd operated upon, not 
a~ a "~ )tem of\\Orl, organized b~1 the hierarchical dh sion of labor, or(forcd 

b~ u. prh ileged dialectic berwce:n llighJ~· localized nm ous and reproducth e 
fllnt1u)n~. but bt5,lectd a a coded te.u •. organized as an englncered l'ommuni
cations. ~.stem1 orden!d by a Oujd and dispersed command-cuntrol -i11tt!lli· 
gence 11e1work? From the mid-t.\Hmtie.tb century biomedical discourses have 
bt_!efl progn!s.sh el~ organiied annmd a. ve11 different el of te<'hnologi. c.s and 
practices, "bi ch bare d~abili1. ··d the ymbolic privilege of the hierarchical, 
lfK"abzed, or~anl\l bod~ . Concu.rrenU~· - a_nd out ohome oflbe am • bJ)torlcal 

matnc or de.colontLation. multinallooal. CDpitalbm, worldwide hi-tech mill· 
t!lril.aUon, and the tmtrgence, in local and gJQbal poUli · , of r1 "W collectiw: 
pohUca1 acwrs fmm among tho e persons prc,,iousl~ consigned to labor in si
ll'n<'e - the que~tion of "diflert·uces'' bas cl' -stabilized hnmanlst di:!courses of 
hbrrdtion bai;ed on a PQlitics of identit~ and ub tan11 c unit~'· Pcrnini t the
o~ u a. belf-consc:ious di cursive praclice ha_s been generated tn ttti post
\\ orld War· n period char11cterized b~1 the translation Of\\ e tern c:ientlfic and 
pohllcal langua_ges of nature (rom tbo~e ba ed on work, locaJttation, OJJd U1e 
markrd bod~ to tho e based on codesi dJsper aJ and networking. and the 
fragme.nlrd post~modem M1bject. .,\n at.cmmt of the biomedkaJ. biotechnlcitl 
bod~ mm.t ~tart f rorn th multiple molecuJar lnterfacings of g.enetlc, uen~ous, 

... 
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endncrinv. and irnmuiw S\ stem'.. Biol b about recognition and misre-
rngnition. coding errors. t!w body's rt'ading practices (e.g., franH'shift muta

tion-, J. and billion dollar projects to seq11ence !he human genome to be pub-

islwd and c;!on·d i a nalionul ,genl'lic "Ji bran." The body b concPin:•d as a 

s!rn! c svslem. highly militarizt•d in he\ an·nas of imagery and practice. 

::-:.ex. sexual . and reprod!lction are theorized in terms of local imestment 

slral <':-,; ttw body cPasps t1> lw a :-,table spatial map of normalizt>d functions 

and in:-,tead r·rn1·rges a:-, a l1 mobile field of "trategic differences. The 

ical-llio1edmical bod\ is a semiotic S_\Stem, a complt'X mea11it1µ;-pro

du . !'or which !he discourse of immunulogv, i.e., the central biome

dical d scour-.p on rt'cognition. misrecngnitiotl, has become a high-stakes 

practice in man.' se11:-,es. 

ln relation to objects lihe biotic romponPnts and codes. one must 

lhink no! in tnrns of la'>\S of /!fO\.Yth and esselllial properties, hut rather in 

terms of '>lralt•git>s or de-.ign, houndar.\ constraints, rates of f1ovv, system 

logics, and cosh of Joweri11,g constraints. Sexual reproduction beconws one 

p11.-.sihle -.trnt1•µ:\ ;mwng man:. \\ilh costs and twnefits theorized as a function 

of the sy:-,tem em ironment. Dbea:-.e is a subspel'iPs of information malfunc

tion or conrniunications pathology; disease is a process of misrecop1ition or 

transgression of tlw boundaries of a strategic assemblage called self. Ideolo-

of sexual reproduction can no longer ea:-iily call upon the notions of un

probl<'mati(' sex and sex rolP as organic aspects of "lwalthy" natural objects 

like orgauisms and families. Like\\ise for rac<>, ideologies of human di\ersity 

ha\ e lo be cfr\Plnped in terrns of frequeIJcies of parameters and fields of 

povH'r-charged diffl·n·nccs. not esst'!lCPS and natural origin:-. or homes. Hace 

and sex. like indiYiduals. are artifacts sustained or undermined by the discur

-.ive nexus of h11owledge and power. \m objl'cts or persons call lH' reasona

hh thought of in lerrns of disassembly and reassembl~: no "natural" architec

t mes constrain s\ -.tern design. Desi;.;n is nonetheless high Iv constrained. 

\\hat counts <:ha "m1it." a one, is highly problematic, not a permanent gin•n. 

I ndi\ idualit.v is a strategic defense problenL 

Orw -,hould expect control -.trategies to concentratP on boundary 

conditions and interfan•s, nn rail's of !ltm across lrnundariPs, 11ot on the in

of naturnl objech. "Integrity" or "''.'iincerit:,'' of the \\es tern sPlf µ:i\ es 

\\a_\ to d('cision pron•dure:-., expert systems, and resource imestnwnt strat1·

gi1·s. "D1·,grt'l's uf freedom" !wconws a \t'fy p(merful metaphor for politics. 

l lurnan beings. liki· ally other component or sub:-.:vstem, must lw localized in 

a S.\Slcm ard1iit•clun· \\hose ba:-.ic mocks of operation are probabilistic. \o 

ohjecls, spaces, or bodies are sacred ill tlwmsel\1•:-.; any component can be in

lt'rfaced with any ol!J<:'r if Uw propPr standard, the proper code, can lw con-

15 



tn• ·ted for proce)5ing signal in a e01runon language. In particular, there is 
nu ,iround for 0010Jogically oppo mg the organic, the tel-..hnical, and the tex
tu~ 4 But ueilh ·r .Is there &Jl)' g_rouod for oppo ing the mythical to tht? or
ganic, t uuaJ. trnd technical. 1'bci_r comerge:nc ·s al'C mor• importa_nt t:hnn 
tbefr r idual opposHion5. Ttt ·• privileged patbolo~:y affecting all kJnd!J of 
compom.mt in th u:cahcr~e is tres - conununicalion~ breakd0\\'11}. Jn the 
bod~ 

1 
"'re is th )orizcd to operate by "dep~3ing" th .. immune system. Uod-

1 . . hue bc,·omt~ cyborg" - C)beroetic o.rga11ism.s - compounds of hybrid 
tf'c'hflo.-orgaJJk embodiment. and t e:xtuaUt~ (lbraway "Manjfe~to"). The 
(' bQrg l~ u•11, macbiot, bod .. and metaphor - all theorized aud enaged in 
prectJce in 1.erm of communj<•4tUons .. 

Cylx>r~ for J:arthl.r Surdval1 

Howe-fer . ju~t. a the 1dneteenth· and twentieth-centu_ry organism 
d comodated a di~erse fi"ld of Cllltu.ral1 political , flnanciaJ, theoretic, and 
tcciuucal. c.ont • h•tion, o also the ~1borg is. a oont~ted a11d heterogeneous 
run truct. It Is capable of u~taiolng opposit1oual and liberatory pn.>jects at. 
th· leH!J o.f re.i;;earcll prac.tice, cuUura1 productions, and pobtk al intenien
tum, The large them of the cyb<Jrg ma) be in.trOdtt<;.ed by examlnit1g con~ 

1ra ... li11g coirstructions of tl1e late twentie.tb-centu~1 biotechnicaJ bod.~1, o.r of 
other contem.porary po!oolntoden1 con1munlcatlon s~ ~tems. Tbe ·e constructs 
Ole. be concei\ed uad built .lo at lea.st. h~o opposed mod!) : t) in term oJ 
Qld.:'ter control prlocipl~, artltulated witlli.n o rationuUst ,paradigm of Jan
gu_a· e tmd t•mbodunent~ or 2) tn tenns of complex, §trocturaJJy emb•dded 
~ttmio h. \\itb many '•generator ' of dJ,·ersitf' within a oounter-ratiooalist 
tnoc i'rrationalisl) or benneneQU • · imatlonis constructi\ist discour~e .read
U~ U1lilabl · " tlli:ca ·western sd~uc·e aud philo~oph~ . Terry ~: inog.rad1 and 
femando flores' joint \:\ork 011 11dfnlllt1dif1S Compuun. anti Cc>sfliliQn is 
pctrticuJart~ ugi ··~tJ\e for thJnkJng about tbe potentials for cullu_raJ/ sclenUf
t. poJilicaJ conlv taUon O-\er tbe technologies ol t.he representation and em
ho<huel1l of 'daJie.rence'• \-,ilhin im1nu_oologicoJ d_iscourse, \\h.O e object of 
~no"Jed@e i.s a klJl<l or ~ artificlal iotelligence/ langu_ag commm1ication s)S
tnn of the bioJogkal bod~ .Y· 

\\ mugrad aud Ho • . conduct a detailed critique of the rationali t. 
paradigm for undt•rstarutiuA embodied (or ·•structure-d'.etennined") pereep
tual a .. nd langullire )l)tf'lns. and for designing computers tbat c.ao flmction a 
prwthese in )numm project . Lfl th • iruple form of lhe rationali t model of 
t~gnit on,, 

ont laktJ fQr &mnL~d the tti6tcnce (}j an objtcJive ~allty ma<Le up 
o.(thiryp ~11rin& pN)~f1it$ a11d tnJui1J8 ln10 rtlations . . -t et>snilive 
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"injiJrmation" about those things and builds up a 

nu:ntf1I "model'' which Lrill be in some respects correct (a faitliful rep
resentation l{f reality) and in other respects incorTect. Arw1dedµ:e is a 

storehouse qf representations that can be called upon to du reasoni!l{l,' 
and that can be tran'ilatcd into lanµ;w1p:t'. Thirzli:irzg is a process qf 

manipulatinµ those representations. (11 inograd "('omputcrs''J 

It is this doctrine of f(•pn·s1·ntatio11 that Winograd finds \\Ton;:i; in many 

senses, including the plane of political and moral discourse usually sup

in scientific vHiting. The doctrine is also tedrnicall,v V\Tong for fur-

I hN research in software design. "Contrary to common consensus, 

Uw ·commonsense' understanding of language. thought, and rationality in

!wrent in thb tradition ultimately hinders the fruitful application of computer 

tech ogy to human lifr and work" (Winograd). Drawing on Hddei.rger, 

(jadamer. \1aturana, and others. Winograd and Flores dn el op a doctrine of 

interdependence of interpreter and interpreted, which an· not discrete and 

indqwndent entities. Situated pre-understandings are critical to all commu

nication and action. "Structure-determined systems" with histories shaped 

through processes of "structural-coupling" gi\'e a bt'tter approach to percep

tion than doctrines of representation. 

Changes in the enz 1ironmenl hare the potential (!l changing the rd 

ative patterns ql actirity within the nerrnus system itsdl that in 

turn orient the organism's behavior, a perspectin' that inl'(1/idates 

the assumption that we acquire represrntations r(/" our nwiron

ment. Interpretation, that is, arises as a nt'Cesss<ir:· consequence qf 

!ht structure 1~/' bioioµlca{ beings. (11irwgrad) 

\\ inograd concein's the coupling of the inner and outer V\orld:> of organisms 

and eeos:sterns, of organisms with each other, or of oqranic and h'chnkal 

structun·-. in terms of metaphors of language. communciation. and eonstruc-

tion but not in terms of a rationalist doctrine of mind and language or a dis

Pmbodied instrunwntalism. Linguistic acts imoh-e shared ads of interpreta

tion, and Hwy are fundamentally tied to engaged location in a structured 

\vorld. Context is a fundamental matter. not as surrounding "information." 

but as co-structure or co-t1•xt. Cognition, e11gal!:ement. and situation-depend

ence an· linh.ed concepts for \\inograd, tcdrnicall~ and philosophical!;.. Lan

guage is not about description. but about commitment. The point applies to 

·'natural" language and to "built" language. 
l hrn would such a way of theorizing the technics and biologic;:, o! 

comnnrnication a!frcl immune s:stern discuurse about the bod;. 's "tcchnol-
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og ., fol' rel·ogoiziog elf and orber aud for mediating between ·emiJJd" and 

"bod'" m pustmoden1 culture? Just as computer de~ign is a map of and for 
\Ht~ -.,r lh,mg.. lb -· hrrm1me sy tem is in om en • a diagram of relation-
bip) itfld a gu_ide for itclton in tb • face of que~Uons about the boundarie~ of 

the !lt•1f aud aboul mortaHty. Immune JSletn d~course is about con traint 
and po5-ibthty for e11g,aglog in a l' orld f\tll of "differen -·e." replete w1tb non
-·)/. \\ mo~rad' and Flores'~ approach ·ontain a way to conte rt for notions 

of patholo@)'l or •'breakdo,rn/' ~\itbout milil.arizlng the terrain of the body. 

Brr.'i"xlowns play o antral role irt human und~nta11difls . • '4 brtclk

dou:n. is not a MBOtilJ~ ~itutlllM to be <wQidtcl, but a $i tU1ltio11 of 
non~obr;IOU$nl$J. fn. whiah some '1$pt,d of.the ndwork of toob that 

u:c art tJ~a{{td in usitl8 u br<>u&ht f'>rlh to l'idbility. •... '4 bre<1k· 
Lfown reveals lhti naw <>..f rtlolioru ntets~<ll')' for UJ .to acronapluh 
our t<ISk ••. 77'1.v tn<llt$ a dt,ar ub}t<;Jit•tf()r daisn - to a11ticipa1~ 
th~.toma. of brrt1kd<>Wm tlt•<I pmt:ide a Sp(I(:~ q/ pos,ibilities f<>r ac

tion u·htn they Dctur~ (JI lfl<J!rod) 

Tbi" i not. a. ·tar\ ars or Strategi ·Computing lniriativc relation to vulnera
bH1t),, bltt. neither do 1t den~ therapeutic a.cti<m. It in i ts on loca.tiug tbera
J>('utl~ J'('CorlslrulU.H: actlon (aod o th,eorell · u.nd~rstanding) in tt-rm.5 of sit.· 
u1ued p1u1>0~ · t nol, ramas_i of th uttt_rl~' .defended elf in a. body a auto
IDdted mililarlte·d Cactol). a k nd of ultimate elf a l\oboti Hatti " Manager 
mectiJ1 ·the cnem~ (nor- cU) a j t 'in' ad in the fbrm, or bits or foreign infor
mation U1ttatening to ta_k mer the ma ter control cod- s. 

1uated purr1os are oec·essariJ~ finite, rooted 'in panlality and a 
ubtl ij, J>lay of ame and difft>rent, matnleuanc • and disl!lolulion. Wiuograd'.!i 

and Flon-s's tir,guistic bystt-ms ar ''denaturalized.'' fall~~ constructi\fi t. t~ nli
ti~·!i; cH'ld in tllcJl "'CJ • tbe. itt •postmodern cyborgs that do not rely on imper· 
mcdblc boundari ~ bet\\'t!<'n the organic, tec_h.nJcal, ~md textual. But their lin
g,ld h · cumnmnlc tfon , lt'm1' are distiucU~ opJ>Ositkmal to the AJ cyborg 
of an "infonuatiou ociet~~:· ~'1th it "~tt·-rmin 1. pathologi of fiual abstrac
t on from n_1lnerabiU1y, aad ~o from eml>odJm •ul.1 

'the Om a.nil t/it ·Jtany: lflG'Ji. Individual&, nit~ a11d ""iecu 

What, ls coruitimted. _ an individual \\itl1b1 po tmodcrn hiotech· 
nwal, biomedkal dLscour:St~? Thel'e is no easy an .\ er tf) th.I question, for 
e\ rn tlte most rellahl l~ • tern tndh iduated bodJes1 the mice aod m ~o of a 
" clH•quipped Jaboraron, neitht>r top nor .start al the sk.h1, wtli .. h is it elf 
ornctb ng of 11 teemlog jungle lluea.tening iJUc.it fll!l.iOn , especiaUy from tbe 
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per pective of • scanning cl •ctrou microscope. Tbe multi- bill ion dollar 
project lo equcncc ' ' the human genome'' In a dennilive genetic library 
might be cen as on • pr'llctical an wer to the cou~tructiou of "man" a " ub
ject" of sci.ence. Tb" genorn :> pnlject is a kind of technology of po trnodern 
h1m1anism, denning ''tlu:" gt>nome by reading and writing ii. The technology 
,required for thi parUcuJar klod of Ute ra<.")' is ~u@g •sted by the advertisement 
fo,r MacroGcnc Work totion. The dd ties tJ1' m~thica l, organk, t.echnical, 1rnd 

acxtunl tog •tber wl.th particular Utcralnes~ in its gl'af>hic hwocation of the 
''missing link" trawling from the water onto tJ1c land, while the teJ:l n ·ads : 
"In the LK13 MacroGcne Wotk1itatfon [for scquenciug nucleic acid J, U1erc are 
no 'missing links.' .. (See figure). The mon t 'r lchth~)'0$1<";8rt crawUng out o.f 

th deep iJJ oue of th · earth' great transition i.s a perfect figure for late 
t:~ entieth-century bodily and teclrnical metamorphoses. An act of canonlza
tfou t<> mak · the t.hcori t of the humanit1" pau c, the standard reference 
work called tbe lnunan geuomc would be tb • means th.rough" bich human 
dh1ersil) <Jlid its J>atbologi~ could b • tam ·d b1 l_be e~ baustive code ke1>t by a 

national o.r iJHe:rontional genetic bureau of tan dard . C.:osb of storage of tht-: 
g1.ant dictionary will probably c· .ceed co ts of its production, but this is a 
Ultmdane matter to an) librarian (Roberts, " Human Genome"; " New Se
quencers"; ''Who Owns 11

; Kanigel, "Genome"). Access to thi tand{1.rd for 
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.. man'1 \\i ll be a m:mer of international fimmcial, patent, and similar strug
~1e ... the Pt"oples of the Book\\ ill fin all. ha' ea tandard genesis story. In the 
tw@inoing \h ~ the cop . 

The Hmn.a11 Genome P.r<rject might define postmodern species 
bc·1rig (pace lb phiJo ·ophe_rs 1 but \\h&t of fndivldual being? RJchard Oaw
kir r ed tbls kn.Ott) problem in The /J,~Urukd Ph~1wlype:. He noted that iu 
191 l 1 Julian Uullt")' defined indh1dualit~ m biolo ical. t •rms as .. literally indi
\'lo;ibiUt) - thr qua.lit of being ufficieotJy heterogeneous. iJ1 form to be 
rendered non fun 'tfomtl .1f <:ut in ha Lr' (250), That •CJ-1lS a proml log start. ID 

JJJuk~· ·s. term~ orel. ~ou or l " ·OuJd count as an iJldividual , whJJe mair)' 
'\\Oml wottld not. 'fbe indnidualit-y of worms. ''a not achieved c'•e n a.t the 
beigbt of boargcoi liberaU m, o no caus" tQ '' orry there. But Huxley's. def
ulition do not ans'' "r u;hichfunclion. i ut ls.sue. Nothing an Y "r that in the 
ab!>tratl; ll depend on \\bat is to be do11e.8 You or 1 (whatever problemati.c 
addr • ) Ule) • pN>rJOUO ha' e) migltt be an indh1du.a1 for som • purpo e 1 but 
not. for others. This is a normal ontoJogi.cal tat,e for cyborg~ and wom •u, if 
nut for rutotel1a:n and men. t)mction is about action. Hue is wbere Oaw
k iJI" ba a radical oluUon1 as be propo e a view of indi.viduality U1at i 
tratt-g.ic at eH·~ le,~e;l of' meaning. Tb.ere are mans kind of indi 1duals for 
Dawkjn~. bul one kind ba primacy. "The ·whol • pu.rpos" of OUli' search for a 
'lrnit of selection' is to dls.cou!r a uJlable actor to pla. the leadJng role _in mtr 
met~pbors of purpo~e" (91). The "metaphors oI pUJ"J)Ose'' com · down to a 
in&le h uom hne: repllcarion. ''A we~ sfO.I replicator is one that ucceeds 
n la,tioic, n the farm of wpies. for a n•ry Jong tim • mea nred in generati,m.s. 

and ~ucc:e-t•d.!> l prop.a!atlog man) copies of ibelfn (8.7-86). 
Thf• 'n'plicatQr fragment whose iodM.duaJit.y CioaJty matl! rs mo.st,. 

i.n tb-· oon t_mcted uro.e or e\olutiona-'> tbto~, is not partfoolarll "unJtal')'." 
f'or all 1t1Jt ii sen • , for Dawkin , a the 11unit'1 of natural ~election, tbe repli
cator' boundimes tare not Ciled. and tls ilmer, reach,es remain mutable. But 
till, lb - • nJlit must be a bit mallef' than a "single'' g ·n • eodi_ng for a pro

te 1i. 'nit ar • only good enough to u tain t.h· tec:bn.olog. of' copying. Like 
th -, replkon..s• bordcn, the boo:nda_ri of otbe.r tr-ategic assemblages urc not 
rued e:1th1·r - 1l all ha! to do with the broad net ca t by strateg.ies oJ replication 
in .a ''orld "here self 411JJd other are \er) rnuch at take. 

77ie inltgmted mulli ctUular organism is; a pM~O~nun: whid~ ha' 
tmtr8td a 4 r~ull Qf natural $tll!:ction on primitivtfr st(flsh. rr.pli
oomn. fl. htJJ P<Jid rtpliootors f<j behave 8~1Jarioudy {so mu.ch for 
''.harmony,·· in lh~ ·hon nm/. The pM:nol'ypic powtr by whil'.h th~y 
nuurc thtir nm;fcat is in principlt attndtd (1.nd u.nbou.ndecl Jn. 

0 I I 



rff'pf('tlCt'S 

pradice the orp;anism has aristn as a partially bounded loml con

centration, a shared knot 1~( replicator fHW'tT. (26.f) 

"ln principle l'_\lendt>d and unbounded" this is a remarkable 

statPmcnt of int('rcnnnectt·dness. hut of a' ery partinilar kind, one that leads 

to theorizing the lhinµ: \\orld as one \ast arms ract>. ''IP]lwnotypes !hat 

e.\1ertd outside the !Jo(h do not han• to be inanimate artifacts: thev . . 
tlwmselves can be built of !hillµ: tissue .... I shall shmv that ii is loµ:icall\ 

sensible to n·er:ard parasite genes as haYing phenot:vpic expession in ho.'>t 

bodies and behavior'' (210, emphasis mine). But the being \\ho senes as 

anotlwr's phenot:.pe is itself populatt•d b~ propagulcs '' ith their ovrn replica

the rrnls. "[Ajn animal will not m·cessarily submil passively to being manipu

lated, and an e\ olutionary ·arms race' b P.\pected lo dnelop'" ( )9). This is an 

arms race that must take account of the stage of the dt>velopmenl of the 

means of bodily production and tlw cosh of maintaining it: 

The marzy-celled body is a machine for the production <!( singlt·

celled prupagules. Larp:e bodies, like elephants, are best setn as 

Ju•m 1y plant and rrwchinery. a tcmporw:>· n·sow·ce drain, inccsted 

so as to impro1·e !ala propaµulc pruduction. In a scme the germ

line would "like'' to reduce capital im·cstmerzt in lwa1y maclzin· 
er-;t'. . . . ( 2; 4) 

Larg<~ capital is indeed a drain; small is beautiful. But you and l have n·quired 

large capital inwstnwnts, in rnon' than genetic terms. Perhaps \H' should 

ket>p an eye on the germ-line, especially since "we'' the non-germ-line 

components of adult mammals (unless .vou identify \Yith y Olli' haploid 

ganwtes and their contents, and sonw do) ··cannot h(' cop~ units. ''\\e .. can 

only aim for a defendt>d self, not copy fidelit\. the property of other -;orts of 

units. Within "us"' is the most threatening n!IH·r -- the propagulcs, \\hose 

phenotype \H', ternporaril:i. ar<'. 

\\hat does all thb ha Ye to do with the discourse of imnrnnology as 

a map of systems of ''diffen•ncc,. in late capitalism? Let me attempt to com ey 

the flavor of rPprescntations of the curious bodil~ obje('t called the human 

immum· s~stem. culled from textbooks and research reports publish<'d in tlw 

1980s. The IS is composed of about IO to the 12th cells, tvi.o orders of nwgni

tude more ceJJ;o; than the nenous system has. These celh are r<>genera!ed 

throughout life from pluripotent stem cells that themselves remain undiffer

entiated. From t"mlJryonic life through adulthood. the immune system is sited 

in se\eral relatiH'I,\ amorphous tissues and organs, including the thymus, 

bcme marruw, spleen, and h mph nodes; but a large fraction of its cells are in 
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the blood and l~mph circ·ulato~ -.~ tcm and in bod) nuJd., and pace~. There 
drt> h\o mdJOr cell hnea[lb to th ~~'tem: (1) The first b the. ('-mphocy1t'$, 
,, huh anrludt the W\ era I t~ pc~ of T cells (helper, ~upprc or. killer. and 'ar
it1t10n .. of all the.M:) and the I\ cell' (euh t~pe Of \\h1ch can produce onl~ one 
!!>Ori of the , 8 .,t arra) of potential circulating anUbodie!I). T and B cell ~ haH· 
particular ~pedficilir .. c8pablc of rc•col[mzin~ almo .. t any mole~ular ar""r~ ' of 
ttw ri,rht ~ii· thctt 1.:ao · u•r exist, uo mailer ho\\ cle\er mdu trtaJ chem1 ti') 

,cet,. Th1., 11pct·1fidt~ i eoabh·d by a baroque somati"' mutation mN::banhm, 
< lor1c1I .... 1 .. c·tion, .. md a. polyienic rect•ptor or mark«'r ~~6tem. (2) The second 

1111 munc• rell linc•aae is the mononucltar pha11oryu !Y!lt'm, including the 
multi talrntt'd mac·rophag ·• i "hich, in addition to their other recognition 
.. l1lb drtd c·onntc-tion , al o app(•ar to harr n-crptors and om • hormonal 

1wpudr produ<'t .. with ntoral cell~. B~ 1d ., ttw crllular compartment, tht· im
mune ,, tern compri e' a 'ht arra) of circulatin,r acellular products. ~uch a!!I 
ant1boche!I. I~ mpholine • and compl ment romponenb. The e molecule 
nu·d1at1· rnmmumcallon c1.mong componcnt!'I of the immun s~ stem, but abo 
bt·t\\c·rn the immune .,~5tem and the rwn-ou .. and endocrine ~ te~. thu 
hnlm@ th ' bod~· multiple control and coordination "tit.-~ and f u.nction . The 
f(tnttll'" of th.- lmmun " ~ tern cells, ''1th thc•lr hif(h rate of omati • muta

lJon dlld ~enc product !!iplic.ing • nd rearran•in• to make finish «I urf act• 
rrrt>ptors and anUbodie • mate a mockC'ry of tht' notion or a con~tant 

gt•nomc• 'H'n "ithin "one'' bod). The hil"rard1ical. bod., of old has ghren way 
to a nt't\\or~-bod~ of truly amazing complt-dty and p«'ciOcit~ . Th immunr 
''"'tt'm '" t"\t"~"h«'rC' and no\\ hen;. lb pecificit e~ a.re• lndefmjt if nvt i11fl
mt.-. and the~ an .. (• randoml); ~ct th · e eltraordina~ a.riation ar the eriti
nl mrdn' of maintai.ninll iodh 1dual bodiJ~ coherence. 

In the t'arl~ t9ilb. the \obel Prize-\\innin immuoologbt. i'\ 1eh 
Jtmt', propo)ed tJ theory of unmun ~ tt'm "Clf-regulation. called lhe nt>t
"Orl thto~. that mu complctr th1 m1111mali t account (Golub 179-92; 
Jt>me). "Th«' net,,ork theo~ d11Ters from other immunological thinking be
cc1u~ 1t rndo"" the immune ~ tern nh th abllit~ to n•gulate it elf u in~ 
onl~ 1t .. e1r· (Golub 3i9). Jemr's ba'lc idea ''8 that an) antih<>dy molec·ule 
·~•hi tw .abh• to ctt·t funct1ooaU~ a both antlbod~~ to "Orne anli•en and a an
ll~t·.~ for th • pro~ucUon of an antibod~ to it'elf, albeit at unoth "r region of "it
'«'lf. \II tht· t• 1tt•fl ha\f' acquired a nomc>nc·lature ~uffidenlly daunting to 
II.re~ popular u~d«'rstandinlE of the theory al ba)' indefinite!~ , but the ba!!liC 
rnnceptlon •~ '1mple. The conc.:atenat1on of intrmaJ recol(nitfons and re 
.,pon.. "ould ~o on ind_eflnitcl~, in a eric>~ of intrnor mirrorings of ite on 
m1muno11lobuhn mol«uJe~ ue.b that tht• immune .. , t Id I b · ' ... em wou . a \\8)S e 
ind .. tatc or d~namir internal re5poodmg. It \\ould ne,er be pa he, .. at r t," 
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awaiting an activating stimulus from a hostile outside. In a sense. there could 

be no e.rterior antigenic structure. no "irn ad er,'' that the immum• system had 

not already "seen" and mirrored internally. Self and other lose their rational

istic oppositional quality and become subtle plays of partially mirrored read· 

ings and responses. Th<' notion of the intemal image is the ke:v to the theory, 

and it entaib !he premise that P\ Pry member of the immune system is capa

ble of interacting \Yith every other member. As with Dawk.ins's exll'nded 

phenotylH'. a radical conception of connection enwrges unexpectedly at the 

heart of postmodern mo\ es. ·'This is a unique id<>a, \\hi ch if' correct means 

that all possible reactions that the immune systPm can carry out with 

epitopes in the world outsidf of the animal are aln·ady m-counted for in the 

internal system of paratopes and idiot opes already present insidt> the animal'' 
(Golub 382-83). 

Jerne's conception recalls \\inograd's and Flores's insistence un 

structural-coupling and structure-determined s~ stems in lheir approach to 

perception. The internal, structured acti\ity of the system is tlw crucial issue, 

not formal representations of the "outer" world >\ithi11 the ''inner'' world of 

t h e co m m u n i c at i on s sys t e m th a t i s t h e o r g a n i s m . B o t lJ .J <' rrH" s a n d 

\Yinogracrs formulations resist the means of conceptualization facilitated 

most readily by a rationalist tlwory, of' recog:nitiou or represt·11tation. I11 dis

cussing what he called the de('P structure and gt•m·rathe grammar of the im

mune systc>m, .Jerne argued that "an identical structure l'an appear on many 

structures in many contexts and be reacted to by the reader or by the immune 

system" (quoted in Golub 384,).ll 

Does the immune system the fluid, dispersed. netvvorkinpr 

techno-organic-textual-mythic system that ties together thf' mon• stodgy and 

localized centers of the body through its acts or recognition - refHTsenl the 

ultimate sign of altruistic ernlution trm ard '' holeness. in the form of the 

means or coordination of a coherent biological self7 In a \'\Ord. no. at least not 

in Leo Buss's persuasin· poslmodt•rn ltworetic scheme of The Fi'ulution qf /n

di i ·id ua Ii ty. 

Constituting a kind of technological holism, the earliest cybcr

rwtic communications sy·sterns-theorctic approac!H:'S to the biological body 

from the late 1940s through the 19fi0s pri\ ileged coordiIJation. effected by 

"circular causal feedback me('hanisms.'' In the 1950s, bioloµical bodies tw

came technological commtmications systt•rns. but tlwy \\E'l't> uot quite full~ 

reconstituted as sites of "diffprence" in its postmodern ">ellSi' the pla:v of 

signifiers and replicators in a stra!t'gk field \\hose significance df•pended 

problPmatically, at best. on a world outside ihcll'. Even the first s:n1thetic 

proclamations of sociobiolog;-,. particularly E. 0. \\ ihou's Sociobiology: The 
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t~.tw S.rntha•·~·, .maintained a (uodamentally lecbno-organicist. or ho.Ii t 
ontnloK' of th t') be.melle organis:m, or CJ borg. repositioned in e\·olutionary 
theory b~ po~t-\~ oild \ a..r 11 e~1ension,S and revision of the principle of natu
ral lection. 1ld ''con.~e.rntive" dimensfon of WiJson and or several other 
~odobioJogbb has been. rou.odly criUdzed by evolutionary theorist!; who 
ba\'t. gone mu<lh further in denaturing the coordinating pJinclples of orgaois
mL· bio.log,, al ever) l.evel of biollc organiz.ation, from gene fragment s 
thnu1gb eco5)Stems. 'l'be sociobiologfoal theOJ'Y of .inclu h'e fitne s main·
tamcd a lhld of em elope around lb-· organ sm and its kln~ but. tbu.t em·elope 
has be.en. opened repeatedl,y in late 1970 and 1980 e~olutiouary theory. 

Dawkin (St.lfiJh. Gtn(; Bxtoadtd PM.notype) bas been among the 
mo t radlral djsrupte-rs of t:~borg biological boUsm, and in that ·nse be is 
rno l deepJ~ lnf onned by a pO~tmodern. oonsciousn" , in '' hicb. the logic of 
tb1~ permeability umong the tc.nual, tbe tecbnic, and th · biotic and or Ule 
deep tb ;;unz:atio.n or all pos Ible texts and bodi a strategic assemblages bas 
made the notions or~•organlsm0 or "indi,1idual' extremely probJematic. (lie 
(gnores the m~0lhic, btJJ. it pt",J"\"fade.s his texts.) ''Organism" and .. indi.vidual'' 

bu e not. dlsappeand; rather, they have been fully denaturaliz, •d. That is, 
the~ are ontologicaU~ contingent constructs front. the point of vie~ of the biol
ogb.1~ not ju..sl in the loo.se ru1ngs of a cultural crili · or femini t bJstorlau of 
dencc. 

Leo 8 reinterpreted two important remaining proce • or ob
fect!li. that bad. cmuinued t.o resi t och denaturing: 1) embryonic develop· 
ment., the '"ry proo ~of th constnu;tion of an indi' dual and 2) immun" 
~~ ~t.em iJlter.-cU.orJS, the koiti • m ans for maintaining the integrit · of the one 
in tbe Jaoo of the man., .. His basic argument. for the immune ~y~tem is that it is 
made up of se"Veral variant cell li11eages, each eog.a_ged in its own replicative 
(lt>.nds." 'I he rootendlng ct.II lloeages en e omali f011ctlo11 beccur e 

the rt~pt<>n tlwt ttuure ddivtry ofsrowth,.mhancins mitogens 
al~o romptl som<Jticfunction. The cytoto.ric r -ctll rtc<>gnlu$ lu 
targrt with the uunt receptor arrangtmtni uud b.Y tht 
ma~roph~e to activalti that «II limlJ6t .. lt iJ· comptllul t.o allack 
tht itifecttd all by lht same rtctptor rcqu;rtd for it. to obtain. 
mil~e.m from hdPf!r ct.lb . ... 1'he immurit s.r$lcm " orks by ex· 
ploilif16 the lnhtrcnt propensity <JfcdloJ 10/urthtr thtir own ra/t,· of 
rtplirot/Qn, (8 ~) 

rhe nd_h-idual is a cor traJned accident, not th~ highest Cruit of eartb his· 
torfs laboni. ln nu"t.azoan organi m • at lea t. two unit of electJon, celluJar 
aod irtdhidua~ pe.nain. and their .. barmon~"" is highly contingent The parts 
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are not for the whole. There is no part. whole relation at all, in any ':->enw Aris

totle \\OU!d f'{'('Ol.!Jlizc. Patho]Of!y results frorn a conflict or intf'n•sts beiWf.'ell 

the ceJJular and or;rnnismie units of sel<'clion. Buss has then·!Jy rl'('ast lhe 

multi-cellu orgmdsm'-; means of self-recognition. of the mai!ltenance of 

"\\rJOles,'' from an ill11slralion of 1he priority of coordinalion in hiolog.v's and 

nwdkinc's ontologv to a chief witness for the irrPdllcible vulnerabilit.v, rnulti

plicil.\. and coii!ingencv of e\ery <'ons!rnct of indi\idualit\. 

T!w potential meaning-; of such a rno\e for conceptualizations of 

pathology and tlwrapeutics \\ithin \\estern biomedicirw are, to say tlw least. 

int ing. Is there a way to turn tlw discourse suggestl·d by .Jenw. Dav.kins. 

and Buss into an oppositionalnJltt'rnali\e/ lilwratory approach analogous to 

that of\\ inol!rad and Flore-; in cognition a!ld computer n·searTh? Is this 

postmodt•rn body. this constrnct of always \ulncrablc and conting\'lll indiYid

uality, necessarily an automated Siar\\ ars battlefield in the now extraterres

trial spacP of the latP twentieth-centur,'I \\('stern scientific bod~'s intimate ill

tel'ior? \\hat might \H' learn about thh questioll by atlt'rHling to the man,\ 

contemporary l'Cpresenlions Of t!Je immune S\Slf'In, in Visualization prac

tin~s, s<·lf-help do('trines, biologists' metaphors, discussions of imrnune s:-is

tem diseast>s, and science fiction'! This is a large inquin, and in !he para

graphs that follow, I will only begin to shetd1 a f('\\ of the sonwtirnes promis

ing but morP often profoundJ~ disturbing recent cultural productions of the 

postmodern irnmurw-system-mcdiated body. 10 .·\I this stage, the analysis can 

only serve to sharpen, not to answt>r, the qu<>slion. 

Immtuu· P01cer: Ima!{l'S, Ficlior1s. and Fl.rations 

This paper opened with a 1Tminder that science has been a tnnPI 
di.->c<mrse. intimately implicated in the other gn~at colonizing and lilwrntnry 

rt>adings and \Hi tings so basic to modern constitutions and dissolutions of the 

marked hodie:-, of rat'e. sex, and class. The colonizing and the liberator,\, and 

the constituting and the dissolving, are r<'lat<>d as internal imaµes. So I cou

tinut' this tour throuµh the science museum of inununoloµ:. 's ctdturc:-. with 

the "land, ho!" effect dPsffibed b\ my collcaµ:ue, James Clifford, as we \\ailed 

in our uni\ ersit) chancellor's oftk(' !or a rnecliuµ in 1986. The chancellor's 

office walls featurPd beautiful color-cllhanccd photographic portraits of the 

outer planets of earth's solar systPm. Each "photograph" tTPatPd the effect 

for the \'if'wn of hm i ng been there. Some other obsen er must ha\'e been 

there, \\lth a perceptual s\stem lik.c ours and a good camera. to be sure: but it 

must have been possible to see the land masses of Jupiter and Saturn coming 

into \'icw of the µ:reat ships of Voyager as they crossed the empty· reaches of 
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!iJ>a~-e. T\ rntieth-cen.tu111 people am u.sed to the idea that: au pbotograpbs are 
con true.ts m me en ei and tbat lb · appeara11c-.. that a photograph gh es of 
btin a "rnesSJge '\itltout ,_ code," i.e., ' hat i.s pk htred being imJ,IY there.. is 
an err· t or marry la)'ers of hist0'1 , including. prominentJy, technology 
{Bar1t1es; Petch ·sk~; Harawa~ , "Teddy B.ear'') . .Bur tJle photographs of U1c 

outer planets up lbe anle ou lltis i.s~ue b~ ord~rs of magniLude. The wonderful 
piaures ban~ gone through processe:s of con.stru ~uon. that mak • tbe metu· 
phor of tb ''f'fe of U1e camera'' completely mbl,eadio . 'fhe c.._ha_ncellor' .s 
m1p .. hot of Jupiter b a ptJ~tmodtrn photographic portrait. - a dcmatu_red ~oo
tru.rt of the fir l order ~-..bi h ha th• effect. of utter nattuaU Uc reali m. 
omt:-on~ " there. l..and_. bol But that om ·one'' a. spaceship· thal ent. 

ba k digila'JiLed !1Jgoal:5 to a "bole '\\O,rld of tr-an~formers a_od imagers on u 
d1 tant place call ·d "earth.-, where an photographs could be produced to gh·e 
a reu~urin~ en e of 1he thtrtn.tu of Ju.piter, and1 n.01. incidentally, of 
'f"l<:t1rvn. or at le.a_st rirtual pa ·cmc.r~ whose e:~ \\Oold c • i1J tbe ~nn • 
col<rr spectrum as an earthl~ primate·~. 

The am itnal)~is musl accumpan· iUl;, vie~ ing of th • wonderful 
photograph and. other imaging precipitates of tbe componcnt-s of the im
mom~ S) tern. The cover of lmmunolog_,': .'4 ~'nlhtd.s (Golob) feature c; n 
·ioortk replicat on of ib liU ' allusion to ) nthesis: a mu1t1 oJored computer 
g:rapbic of the thrc - dime.n,tonal tru ·ture of insulin sh<mring ils antigenic 
dt•terminilnts, cJu,trn•d i11 p1u1icU:lar rt@i.<rns. Colnb elicits e-onsciousn - of 
U1e c,·orutrurted quallt~ of ucb mages lo. hi . credit~ .. Image created, by John A. 
Tamer and Y.h1abeth D. Getzorf.'' Indeed .. the "On"entlu-ri_w trope or cie11tist 
a artht nms througftout. Golub' tt-_:xt~ -ucb that caeotiCic construction tak ~ 
on !he partkular re ona11ces of high art and genius rno.r • than of critical the-
ri '!00 o( productions of the J>o lmod.ern bod . . But th ·· publications of Lenna·rt 
~1bsou·s photograph,, tn the colTe • !abl • art book The Body ictoriow and In 
the N<JtitJnol Gtu&raphfo (J'a_rct), allo th 4'1,and, ho!" eflect unmediated 
c.o(>t. Tb -· blaSted cenes ~umptoou t •nu·res, e,1ocatl ecol.ors, and J-~1' 

IDOUS' • or th~- lDUntmil landscape ar im,pl~ lhtr~. nsld w . .. \.white f'..X

trudini tendril: of it peudopodino.u macropha. e ensnar a bacterium· the 
biUock {If chromo~Qm tie natl oed un a blue~hned moonscap • of .. omc 
otber planet; an infected cell buds ro~tiad of deadl~ ·\irus particles into tbc 
tca.l.'ht· of inner SJ>ace \\"btte mnr • cc.ll_:) "UL be victimized; the auto· immun • 
dhta~"·r1n1aged head of a femur glQ\\ i_n i1 kind or uru t on a non-lh-iir~g 
\\.orld; .cane.er cell are :ur:rounded by the lethal mobiLI) quads of killer T 
cells that thro" c.hemical poison into the se_Jr malignant traitor ceu· . 

The equation of 01tte.r S,pace and Inner Space, and of thcl.r con-
omed di)('ourse or eMraterr - tnaJis-mt ult1rt1ate frontie:rs, and high technol-
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ogy "ar, i"' quite llu•ral in thr official history c·elebraling JOO years or the. a
tional Geographic Society (8r,·an). Thr chapter that recount the National 
Geosraphic's CO\'erage or the Mer<·u~·. Gemini, Apollo, and Marin "'r 'oyages 
is called '-Spact-'' and introduced "ith the epigraJ)h_, "The Choice Is U1e Lni
\ Cl"'iC - or Nothing.'' The final chapter, full of Nils.son' and others' biomed
ical images. b Utlcd "Inner Space" and imroduced "ith the cpipaph, ''The 
luff of th• Stars Ila Comr .\Jin>'' (8~an 454, 35.l). It is photo~raph~' that 

co mine· the 'ie\\ er <>f th<· fratt•rnal rt•latlon of inner and outer ~pace. But 
curiously, in outt•.r space," ~ ~ce spacemen fitted lnto eiplorer cran or float
ing about as btdhfiduated cosmir fc-tuses. '' hilc in the uppo~cd earth~· pace 
of our own iotf•rior , wt• ce non-humanoid strangers who arc suppo ed to be• 
th, mean by which our bodi •s u tnin our integrity and individuality, indeed 
uu_r bU.manit~'. io th• race of a \\Orld of others. We •em invaded not ju~t by 

the threatening "non-~elv«>s·· that the immune sy!')tem guard~ a~almt, but 
more fundamental!~~ by our own ~trange parts. No wondf'r autoimmune dis
t"a carri • uch 1ndul ignificance, marked from tl1e fir t ~uspicion ofib ex
istence in 1901 by Morl(enroth and t::hrU h'~ 1enn, horror ciutotoxicw. 



nolf· 

kN'tllillfl" 
uit4J' 
Jf I 

'The trope of &pace im aders e\ o.kes a particular qut~ lion aJJout di
ttctionaI1t~ of tru el: io \\ h1cb. directJon b there , n Lnva_sion? From pace to 
earth? From outs.Ide to ln~ide? 'The re' erse? Art boundari ~ ddt!mied s~ m
metri~all~? l inner/m1tc!r a blera_rc:haJi:l' •d oppo it ion? Expansioni t '''c~tern 
medicuJ di cou~'e tn. col<miting context has been obses ed with the notion 
of couta&ion ·and bo tUe ~Detration of tl1e healtll) bod), as well a.s of t.error
Ls:m and muum from "itbin, Tbb approach to di «>.u invoh1ed u tunning re· 
'~rsal: lhe colontzed n!lS peroehed as U1e in ad'er. ln th -· faee of the di:;eas • 
genocide accompao) ng European ''penetration" of tbe globe, tbe "colored" 

bOOJ of tbt> colonazed ~ <10n 1n1cu·d '" th d_ar-k ouroe of infection, pollu
tion dhorder etc. that threattmed to O\ en\ helm~' bit• manhood (cities, chi
liZitllon~ lbe fllmiJ~, lbe \\bite per5onal he>dy) with lt.s decad ·ut. emaoations. lu 
~ta.blhb ng the game p.-r-:k of Africa.,, European law turnf'd indigenou~ bu
lll.dll lubnbhants of the "nature reserves~· hHO poachers, imud.er in their O\\ n 

terrain} or i11to part of the ''ildilfe. The tes.idue of the hi.story of olon1aJ. tropi
cal med rane and naUiral hbtory tn late '''enUetb-c:e.ntun immune di ·our e 
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hould not be undere timated. Discour e on para ilk di ca cs and AID 
pro\'ide a "Urfelt of examples. 

The tones of c·olonial di course are ab o audible in the opening 
poragrapb of lmmunolos,v: Tiu: dentt of .Von·S~! DiJcrinun11tion. '"here 
the dangers to ir1dhidualit~ ar" almo~I la ci\i ously recounted. ThP f~t dan
ge r h "fu ion of tndh~idual ": 

In cl ;unslt or at tht bottom of th~ ua, orsanism.J - tsptcitJ/ly 
planlJ, but a/sQ nil ki11d5 <>I sessile animab - art oflm in such dost 
proximity thcll they are in consUJnt dan8tr Qf losi11s thtir iT1dividu
alilJ' byfwion. .• . But only in the inl(J/!in(llion of an. artist dots a/l

out ju.sion occur; in nalily. orsanums keep pnlly much stparatt, 
no nuutcr how nt'ar lo om: an.other IMy live and srow. (Kit.in. J) 

In tho~e ei.otk, allotopic plac«'s, any manne r of contac·t m i@ht occur to 
threate n proper mammalian sclf·deCiuJUon. Harmony of the organbm, that 
fu orite th me of biologists, is e xplained in tenm of the aggre she def e n.)e of 



mdn 1duaJit,; and Klein ad' ucate de\ oting a' much time in the under1tradu
at.- b1ololE) .curriculum to dt>fen • as to gent-tic) aud e\ olutior1. lt read a bil 

h~t· lht· defeo r department fi@htiog lhe odal sen ices budget for fedend 
fuud . lmmunolog) for KJein 1.s ''intraorgant!)mic defeo ) reaction," procc-
dm~ b~ "ITCQf{nillOfl. pro«.s.su~. and rnpo~." Klien defme "~lr a~ .. e,·ery
lbm,r wn)lilulin~ an iotegraJ part of a ghcan ind1,·idual" (5). \\'bat counts a~ 
an md1.\idual, then. b lb nab of the matter. E'ef1llli11g eJst> i.s "not·s~(f' and 

ebdt' a. dPft>O\t' rt•at·tion if boundari ·• are cro sed. But this c.5')ay ha repeat
t•dh tnt>d to make problematic ju!lt what doe 'ount as self, \~1thln the dis
cour''it' of biolo~; aod mcditincl mucb les~ in lb postmodeni world ut lar~c. 

A diagram of the 0 EvoluUon of Recognn:loo S!stem '' io a recent 
immunolo~ le>.tboo~ ma_k clrar lhP inlt·rsec1ion of the thelllf! of literati~ 
"\\ond«-rful" dhc~it~, e c-alating complexit~, the elf a a dei'"nd -·d ~tr-0ng· 

hold, and e tra-terrest:riali m. ndtr a diagram culminating lo the e' olution 
ofthf" mammal,, represented wnhout comm nt by a mous and aful(-.·-suit~d 

cpacrmlJn. 11 "ho appt>m LO be teppmg out, perhap on the surface of the 
moon, i lhi e.xplanaUon: 

from lhe humblt amt>(/>o stardilf'8fi>r fi>od (lop l(/t) 10th~ mam· 

""" with its SqphiJticaltd humc>ral and C'llulnr immunt' nucha
nwns (bottom ~ht), tht procru qf "5elf\cr us non-self rec-ogni
tiQn ''!hows a &ltady dcvtloprrunt, kt'tpins P<JCt' u ilh tht inl'rtas· 

ifi&· nt'cd Qf anirru11$ to .maintain their inttsrily in, " hoJlile cntJiron· 
mmL The dtclsion at which point 'immunily' appta~d is thu.s tJ 

purr(v tmantlc Ont. (J'laxfair J) 

Th e arc the emanti · of dden.se and in'a~ion. When is a elf enough of a 
f'lf that ib boundarie become central to tnt1n- in~titutiooalized dhcourses 

m mrdicine, \\ar, and bU$in s? hnmunit~ and inrnlnerability are mlcr~ect
UIJ[ c-oncepl , a matter of consequem.-e m a nuclear culture unable tu a<'como

date the> c\perieore of dealh and finitud mthln a\ailable lib raJ di.scours.

on tbe rollel·the and personal indMdual. 1...-ife i) a "indow or \-rttlnerabillt~·. II 
t •m, a m takr to clo it. The perfection of the fuU d.rfcnded, ·~·ictorious'' 
elf i~ a chilling fanta.s~ , Jinli:ing phagorytotJc amoeba and moon-\ oyaf(in,r; 

rndn <:annibaliz"mg th.e earth in a11 f'\'Olutional'}· teleology of post-apocaJ)tp f' 

e\tralerre5t_riali m. It is a chilling Cantasy, \\bf'ther located ln the ahi;.tract 

paet•'i of uatiooaJ discoone, or in the equaJI) abstract 11paces of our interior 
bodie!I. 

Images of lbe immune )5ttm as battlefield abound in i>cif'oce 
c><.11on of dail~ n ·w papers and ln popular ma~azme . uch as 1'ime ma-a-

1ine\ 1984 1rraph_il,; for the .'\ID 'iru ' "musion'' of th .. cell-as-facto~·. The 
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Evolution of recognition systems 

virus is imaged as a tank, and the" iruses n·1icl.v for export from the expropri

ated cells are lined up a:; tanks ready to continue tlwir advance on the body as 

a productiYe force. The .\atiorwl Geographic explicitly punned on Star Wars 

in its graphic entitled "Cell Wars" in JarN's "The \Vars Within" (708-9). The 

battle imagery is conventional, not unique lo a nuclear and Cold War era, but 

it has taken on all the specific markings of those particular historical crises. 

The militarized. automated factory is a fayorite cornention among immune 

system illustrators and photographic processors. The specific historical 

markings of a Star Wars-maintained individuality 12 are enabled in large 

nwasure by high-teclrnology visualization technologies. \\hich are also criti

cal to Uw material means of conducting postmodern war and business, such 

as computer-aided µ;raphics, artillcial intelligence soflwan>, and manv kinds 

of scanning systems. 
"Imaging" or "visualization'' has also become part of therapeutic 

practice in both self-help and clinical settings, and here the contradictory 

possibilities and potent ambiguities mer biomedical ti•chnology, body, self, 

and other emerge poignantly. The immune systPm has become a lucrative 

terrain of self-de\·elopment practices, a scene where contending forms of 

power are evoked and practiced. 111 Dr. Berger's immune Potrer Diet, tlw ''in

Yincible you" is urged to ·'put immune pmver to ·work for you'' by using your 
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".IQ (Jmmune· Quottent)" (,186). In the great tradiUon of e'1angelical preach· 
ing, rhe reader i ask.ed if ''youare .rtutd) to make tbe i.mmune po" er commit
ment?'' (4). ln v !iUalizatlon elf-belp the utTercr learns in a stale of deep re
laxation to image the process of di.sea e and healing, in order both to gain 
more c·o.r1trol in ma.ny sans · and to engag · in a kind of meditation on tl1c 
meanings of U'ing and d)ing from 811 embodied '1 antage point in tbe 
mkmplaces of the postmodern body. These ' ualizatlon e:x.erclse need not 
be prototypes for ta.r WarS but they onen cU'. tb_at in the ad\Yice literature. 
Tbe National Gwsraphic endo.rs tbi.s approach i.n. its description of one 
ucil effort: "Combining fem aJ1d tberapJ, a youug ca11cer patient at the :M.D. 

Anderson mi~pltal ln llouston, Texas, up canct"r ceU in th• 'KJller T Cell' 
' dt"o game" (Jaret 705). Otbt!r researchers have desjgned protocols to deter· 
rmne ihggresshe imageJ11 is effective in mediating the healing work. of visu
alization tberaples. or if the relaxation tec.hniques and non-aggre sh1c im
ag~. ''°U ''\orork." A~ w.ith an11 funcUon,. '"t\ork'' for u:htJt canoot. remalJ1 un
t1amtned1 and oot just in te:rm of tbe tali -ti.· of cancer -urvh1al. Imaging is 
one of the \et.tors in the ''epidemics. of significaUon'' preading iu tbe cul
tures of po tmod~m lherapeu.tics. Wllat is at take i.S the kJud of co1Jecth1e 
and p~l'S<>nal chtes that will be constructed in thl organic-technical· mythic 
te~tuaJ emfo is. .s cyborgs in this Oeld of meanings, bow can ''we," late 
twt-..nlletb-centunr westeme.rs. linage our \'Ulnerabilit. a a ·window onto life? 

Immunity can aJso be concehed in terms or barr-d ~peciJicities; 
of tbe eml-penneable ~elf able to engage "1'1th others (human and non-hu
man inner and ouh?r), but al"a~s with flnlte con e:que.noesi of 5ituat ld possi
biliU · ~and impossibilities or indhidua:tion and identifkatfon· and of partial 
fu Ions a11d dangers. Tbe probl •rnatic muJUpliciUe ,nf po!ttmodern seh1es, o 
potent)} figured cmd repressed in. the Jumpy di courses or immunoJogy, mo t 
be broqgbt into other· emerging We!i'itern and mulU-cultural dbcou.rse " on 
health sickness, indJvidua.Ut)1, hnmanit)', and death. 

The cience fictions or the Black Americ,ao "riter, Octa,1a Butler, 
im ht both 5obering and hopeful reOecHoru on tbi large cultural project. 
Ora,,ing oo th.ere onrces of Black and \\Omen bi!itories aud liberatory 
movement.ii, Butler ha been intent 011 ioterrogatl ng the houn,daric of what 
· ouot a human, a.nd the limits or the concept and pra.c:tices of claiming 
"property in the elf' as the ground of"buman'' .indiViduaJit.\' and sellhood. In ... - . ~ 

Clay's ..t.rk Buller explo.r:e.s t!he consequences of an extraterre trial disease in· 
\Tctdiug ea.nh in tbe bodJ of returned pacemcn. The im.,..der bave become 
an intimate pan of all the cells of the infected bodj , changing human beings 
at tht le' el of their mo t ba.sic elves. The i11vade.rs ha e a single imperathre 

that they enforce on tbe1r hosts: replication. lndced1 Cla,y'i i:lrk. reads li.ke Th~ 
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Lrtcmicd Plzmolype; seem disturbingly like the ''ultimate" unit 
Of Sl'lection that haunb the biopoliti('a] imaginations of postmodern P\Olt!

tJOWlf} tlwori.,.,ts and economic planners. The humans in Butler's profoundly 

slr1ry to maintain their own arPas of choice and self-del1ni-

lion in tlw of the disease thP: hme lwcome. Part of tlwir task is to cran a 

transformed relation to the ·•otJwr" nithin themse!Yes and to thP children 

!Jorn to inft·ct«d parents. The offsprings' quadruped form iHThetYpicall,\ 

marks tlwm as the Beast itself, but they are also the futurP of'' hat it \\ill 

mPau to !w hmnan. The disease \\ill he global. The task of the multi-racial 

women and men of (;fay's Arif ('O!Hes lo be lo rPiment !he dialectics of :-wlf 

and other w i tll ill the emerging epidemics of signification signal led !)\ 

Pxtrati·1-res!rialism in inner and outer space. SwTt>s:-. is not judged in thi-; 

hook; only the naming of the task is broached. 

In /)1ucn, tlw first noYel of Butli·i"s snies on Xe11ogenesis. the 

tlwmes or global holocaust and th<" threatening!\ intimatt' other as st>lf 

Pm!'rge again. Butler's is a fiction prcdicatt>d on !he natural statu . ..; of adoption 

and the unnatural \iolPm'{' uf kin. Butler explores the interdigilations of hu

man. machine. non-human animal or alien, and their mutants, especial!~ in 

l'!'lation to the intimacies of bodil! exchange and mental commtmication. I !er 

fiction in the opening noH'l of \mogenesis is about the monstrous fear and 

hope that the child will nol, afkr all, lH' likP the parent. Tlwn· is IW\er one 

parent. \1onsters share more than the word's root with the VPrb "to dnnon 

strate"; monsters siµnil\. Iler fiction is about resistance to the imperativP to 

recreate the SrHTPd image of the sanw. Butler is like 

/)oris Lessinµ, .\larµe J1it'f'(\', Joanrw Russ. l rsula J.cGuin. \lmp:a, 
T'l'l AtU'OOd, and Christa JJ u{f; [/(>r ll'hom/ reinscribifll!. the narm

lice 1~f catastruphc cnw1µcs them in the inn'ntion 11/'an altcnwteJ/c

tional tl'nrld in 1rhic!i the other ([.!rndtr, race. SfH'cies) f,.;; no lungt'f' 

suhordina ted lo the samr. ( Brn.1 1er -16) 

Catastrophe. sun i\ al. and metamorphosis an• Butler's constant 

tlwrnes. From the perspectiYe of an onloloµ:y based on mutation, metamor

phosis, and tlw diaspora, re~torinµ: an original sacred image can be a had 

joke. Origins are precisely that to Hhich Butler's people do not have acce-;s. 

But pattern'> are another rriatter, \t tile n1d of Dawn, Bullfl' has Lilith \\hose 

name recall'> her original unfaithful double. the l't'Jrndiatt>d "ifr of .\darn 

prP~riant with the child of the progellitors, \\ho come from two specks, at 

least three genders, t\\o sexes. and an indeterminate nurnl)('r of races. Preoc

cupied with marked bodies. Butler\\ rites not of Ci1in or Ham. but of Lilith, !he 

\\ oman of color\\ hose confrontations with the !t•rms of self110otL sun i\ al. 
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and reproduction b1 tb" fac" of repeated ttlUmate cata trophe presage an 
tnJni ~abcll ion bbto11, \\·1th a .saJuta11 t.\vi ton tl1i) promi e of a '"oman who 
will cru~h tb • b ·ad of the erpent Butler' "'81\aUoo bisto~T is not utopian, 

hut rt·ma.1ns det•ply fur-rowed. by 1n ·• cootradktJons and que~Uons of f>0\\1er 
\HlJJln au corurnu.nication. Therefore, her narrath~ • ha.s IJ1c possibility of fig

uring.some.thlng other thao the Sec.."O:od Coming of the sacred image. Some other 
order of difTe.~lCI · might be po.)~ible in Xenogenesls - and in immunology. 

Jn lhc tury, LiJilh l~apo is a mmg · rnerl an 81 tck. woman rcs·
cued '~ilb e1 moll<·~ assortment of remnams o( humanity frou1 an earth in tbc 
gr11> or nuclear )'!!8.r, like au tbe ~ur.rMng human .. ,. Lilith bas lo t C\rerything. 
llt·r 011 and h··r econd generaU.on ~igerian-Ame:rlcan bu be.sod hod died in 
an ac.<..idt··nt bt·fore the \lar .. She ba<l gou ~ back to 5cbool, vaguely th inkiug 
iihC rnlghl btcome a.n anlhropologi~t. But nuclear catastrophe, ·ven more 

ra,dlJ·dll~ cmd compr-cllen.si\ ely than th• slue trade and hi~torf s other g:rc•at 
genocides. rip-fled all rtttioua1 and naturaJ conr1ections "1th past and future 
frum be.r a.rid el er,ooe el.se. Except for int. •mtitt "'111 periods of ques tioning, 
1he bltman remnant is kept i.n 5U pended animatlcrn for 250 yea rs by the 
Oa.nkali the alien ~pecies th.at originaH)~ believed httmaniry wa.s inH!Dt on 
cornmHting .suidde and o would be far too dangerous tu try to il\'c. WiU1out 

hunta11 seusory organs, the Oankall ar ·· primatoid Medusa figures, their 
head a11d bodJ · co' t'.l'Cd '~ ilh nnaltJ-taJenl,ed, tentaclf• lilke a. tcrrai1 murioe 
im rrteb-raJe'il. Th , e humanrtid erpent. peopl • sp •ak 10 lbe woman aud urgt! 
her to touct1 them in ao in.tima.cy that ''ould lead humanit~ to a moo trous 
meta.morpbo~.is. lultipl. blripped~ UHth figh.ts for survival, agen ·y, and 
C:hokt· on the bifti11.g boundar'i.es th.at hapc tn ~· possJbiUty of meardog. 

'fh • Uan.k.oU do not r cue human beings onl~' 10 rr>tnrn them un
ct1au~t"d 10 a .. re tored eil'rtb. Their uwn orlgin .. lo:tt. to them through an infi
n]tel) long sera or merging.s ai1.d e:.t.ebanges reuc.hing deep lnto time and 
pace, t.be OankaJ1 aii: g ·ne trader . Tbeir S"DCC i.s ernbodJed commerce, 

t~onvrrsatimJ, commnn:kalion -Willi. o vengeance. Their na.tur i) is aJ\\O) S. 10 

be nud'' fe to thetn5el\.es as other. Thttr bodi themst"l.\1 s. d.r immune and 

gcnr!tic tecb.nologic.s d.fben to e'!change, repUc:a.tion, dangerous iutimac ' 
aero th • botmda:rie of elf amd other, and t.he po\\ er of images. ~ ot unlike 
us. But. unJik,e u • Ute h)dra-bc.aded OankaJi do not build. non-living technolo
gt •s to med ate lheir self-formations and reformatfous. Rather, they are 
complcxl~ \\ebbed lnto a unaver ,, or thing machines. olJ o( wt1icb are pa.J1-

Df!J'S. i_n lbea.r .a:ppar.a1u , of bodily production, induding the sblp on which the 
acUon of °''" n. tal\es place. But, deradnated capth e fragments of humanit)1 

pctcked 1110 the- bod~ Oft.be alien hip ine capably e-w>k •• tb • terrible Uddle 

Pa ~ge or the Atlantic bn e trad • that brought, l..llith' , ancestors to a "New 
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\\ orlfL'' There also !he terms or sunival \\ere premised on an unfree ''gene 

trade" thai permanen1h ultt•rpd nw<:rnings or self and other for all tlw "part 

ner'>" in the In Butler's scienn· fictional "middle passaµ:e" the rest

in11 humans slt•1•p in ta carni\orous plant-like pods, \\hile the Oankali do 

\\hat can to lwal tlw ruined earth, \!uch is lost fnn'H'I', but the fragile 

la,\er lift' able to sustain other lift' is restored, making earth ready for 

recolonizalimi ln large animals, The Oankali are intensely intnested in hu

mans as poU·ntial e:xdianµ:e partners partlv because humans are built from 

such beautiful and dangerous genetic structures, The Oankali lw!ien' hu

man-,, tn be fatally. but reparably. ll;nwd by llwir ge1wtic nature as simultarw

ousl,\ intelligent and hi«rarchicaL Instead, the alif'ns liYe in the poslmod<>rn 
geom<'lries of\ ast webs and net\vorks, in which the nodal points or individu

als are still int('nsely important. These webs an' hard!~ im1oce11t of power 

and \iolen<'e; hierarch,\ is not power's only slwpe for aliens or humans, The 

Oankali make "prints" of all tlwir refugt'PS, and they can print out replicas of 

th<' humans frorn these mPntal-oq.rnnic-lcd111ical images, Tile n·plicas allow 
a great deal ofµ:etH' trading, The Uankali are also fascinated V\ith Lilith'-,, "tal

ent'' for cancer, which killed several of her rclati\es, but \\hich in Oankali 

"hands" would become a tedrnoloµ:y !'or rl'gPneralion and metamorplw-,,es, 
But the Oankali \\ant rnon• from humanity: the,\ want a full tradf'. which will 
require the intimacies of sexual mingling and embodied pregnancy in a 

shared colonial venture in. of all places, the Amazon valley, lluman indi\idu

ality vvill !Je challPHged by more than the Oankali communication technology 

that translates ot!H'r beings into tbemseln•s as signs. imagPs, and memories, 

Pregnancy raises the tricky question of consent property in th(' self. and the 

humans' lme of !ht·rnsd\e:;, as the sacred imagt>, the sign of the same. The 

Oankali intend to rf'turn to earth as trading partners with humanity's rem

nants, In diff('t'('rH'e is the irretrievabli' loss of tile illusion of tlw one, 

Lilith is chosen to train and lead the first party of a\">akerwd 

humans. She \\ill IH' a kind of midwifeimolhPr for these radically atomized 

peoples' enwrgf'nCt' from their cocoons. Their task will be to form a commu

nity. But first Lilith is paired in an Oankali family \Yith the just pre

metamorphk youngster, \ikanj, an ooloL She is to learn from \ikanj, who 

alters lwr mind and body subtly so that -,,fw can lh <' more freely among the 

Oankali; and she is to protect it during its metamorphosh. from which the~ 

both emerge dt•epl\ bonded to each other, Endowed \\ ilh a secolld pair of 

arms. an adult onloi is the third gender of the Oankali, a neuter being who 

uses it special appendages to mediate and engineer the gene tradin{! of tht> 

species and of <'ach family, Each child among the Oankali has a male and 

female par<'nl, 11s1rnlh sister and brother lo each other, and an ooloi from 

another group, race, or moiti<'» One translation in Oankali languages for ooloi 
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• 
lnfortt11.tion technolQJje5 In ~ub!ill 
( (Qr..- p0l1U<'<1, 4) \\ l) of "'-,!ting 

~t>cJu1 lhf' 11nm11nt $11"Jn trt ab-0 
WI or ddt'Mninfng "'tikh dl~.t 
- and "tlJ h intfiilrtt.ltiJ)O of' tbrm. 
- "ill prtnal _II couru. bo~ltals. 
n1u1utt1on_al (cmdmJ l.8t'ndf'"· 

n•lii:m1J polloc-'! tnC'.mori.cs •od 
lttttrn.e:rit DI '1f1r 'f'lrr1m uut 
r1~ill1n populltiOM, a.fid 110 Qn. ~ 
ror c.aample the· dlO'ru of 
oppn'<ttiq.n1l ~plr, hi.I.' l.10011.nd 
<On,umrr i;d\oc11a, to · 11bb3-b 1 
OllCJO c,Aflf'd ''Chtlt'I Oil 1\JOS'' !O 
{ •U ••knlJ!m lo .-idcspl'f'iid • n_d· 
U!IJUUl\td ("l!lf!lOJl>bO~") \ld.D~ in 
We iod1Ufnal 1Qtfcllr' put.tt1,cl~· 
J'"Odt.lnl "1'-h Uc produ1;U tl!d 
rn' rollmtnt l and to tin!C lh 
.i<._LM'JS· "1th infeiitiou UO~ u • 
1>91.lllcal Mtl.tc (lle,ft'"; M1hh1ll). 
UlsrouM on tnf.-ctlm11 .\ID i' ptrt 
of cntcb1_nurns that dftermilu: ftt)a1 
cv11nu 1 "the gmmtl pgpul1tlon," 
.\_uc_b 1h11. mrt 1 million infcctted 
pwplt In the S 1lonr", nQt •<> 
mtolirul lhr global dJmcM QIU oJ 
inflodJnn. 010 be narn.t d In. lrrm.5 
that 011}.e tht'JII not _pl1'. of th.ti 
&i.'ncrll p()p11Ut~n. with hnpgrtuit 
nallonal mcchaJ, i11.)uriu:10'., 1.nd 
l'Jll pubcy impl1<AlfoM. l\lany 
lf'a.din1 !bLbooi of unmunoloc in 
Lhf' Urulcd Slit - . ~\C C()nildtnbl.y 
nlUl't tpite 10 •llt'r•glt'it llr 
1Jutl)1mm11nt disr_ascs lb.in ti> 
p.ra.Ytlr cll~IJa. IUI 1Jl<K;;\lltion th.at 
m11hl lt.4-d f1Jlu.rt No~ Pritt' 
Wirulm inl!'> _me ttt.ctJ at ~1rctt 
r•thf'r •.bu otbc~ !ind !htt. cl'rtt..inl . 
dPf'li llQlh.ing to lead uncll'rgr1dutlcj 
!Jr tbrchr.al tudrnJ~ to t1.k6 
l'ftl>f.JJ111Ib1J11,, for the d.in"artic~ tD:d 
tnt.qu•lllics of~ d..nt'.ll globlll • 
f .onlr•..Jl GfJJub Wttb ()t)c~ll for 
lhc Kn •lh1Lit~ ul a ctlhdar· 
ltrummol.o-gy r:uemhtr aind • 
91rti,flo.L) Who wonb •• •11 
1ndl\idJ.1lJ ~ nol u_ortjaltd lo wflo 
c.~\IDI} i .S !hfl gtti~ populallQn. 

J ult' thr ynl\tf'1e lnb1b.11ed by 
rudt D and ""'t 9( thi 

4 Tb1t1, ontoJog1cal co-ntinuil) en.bl~ 
lhc di'<llnJi)ll or lb.f' 9(J'i\ _ng 

pnactlc•I problf'm of '"\Inn" 
prog1mc tnrr1..:1tr1g l.'Ompulcr 
s-<d\~are (Md~llan). The infcd11oc, 
mn.ding infomuilfoll rragmcn~ thlt 
par1 Illzt their ho(I C(>de in ra' or of 
th~1.r own r?Plk 11ion and !ht'ir own 
pro@'ram command~ !IN' mon- than 
mt'l•phoric.!111 ll kt• blolo-.k•I 
HNit . A.nd llkc: lb«' bodf s 
1Ul~d<':ome lnudc~ 111.- M>nware 
rtru~ ii~ di~U(\e,d an tc:mn or 
patb<;loa as O)mmun caUon~ 
lt:mJI'hm •. ~quiring thc:npr In. lhc: 
fonn of ;itr11cg,ic 1.:curil) me1nun: • 
There b • kln:d of «"pld,rmloh~ or 
f'Jna tnrcctlom of anmeiaJ 
toLellJicmoo s~"J\em,, ind nr.ilher· the 
large corpo.rat.t' or mU111ry S).!llems 

not lbt ptri(ln1l comp111r111 have 
g,ood i.roniuJle d«'ft"u~ 8m11 arc 
eat_re:mely \ ulnt"nblc to trmiri\m 
a:rul Ute r1pid prohrr.nlion of Core:l,;n 
code thet mulUpll~ sUcnU)' and 
!l!.lb\"CrU lh~ r norm1J. ru.nction'\. 
lmmu.nll ' pl'Qgr1n1.5 10 kill t.bc:· 
1n:i~. Like Data .Pb Aidan .sold b 

Olgj'tl) l)l"palcb, Inc., •re M-ln1 
m1r-l\elf'd. More 1.han half lhe buyf'n 
or Ott• Ph:~s d _an in 1986 were 
mllnary. I u111 up, mi \tiJd ntosh 
lwM1 lit item ror its '•<'<'-int 

program - 1 hypodt'nnk nef'dlc. 

~ T.b•nb IQ •illu.betb Bin} for 
t--rtaUng a poh1lc1I bunoo with t.hb 
lQ«an, "Lim by a member of'-" 

1.mni groop c:.aUc:d Su~ete· 
Othtrs 11 1he 'totb.en ind OthcB 
01-y \WRn at th~ Nenchi Nuclcu 
1'u..t llt in· M!!! " 19lti'. 

6 The rt.lttfon of lhe Immune and 
nen-m 11rs•cm~ concc-tu~d 11\ilhln 
contcmpor.r) neumlmmunolc)g) or 
P"){.hon.eun-1immunolo~y would. ~ 
tbe idi.'AI pl• t 10 loc•te a rullc.r 
ug:umtt1t, belt. \'!"l(b tb.- dlK"<l\CJ') 

of rt:<:cplnr& and product~ ih.,.ed by 
cdh of tbr: nruraJ, cndcJ<.:rine. a11d 
i:Olli111n(': -~ .lt~_m.s, po~IUng the 
d l~r8ed 11nd. ncl~orkl.ng immu.nr 
,-,J«'n:t J Lbr meduno.r b~r"ecn 

ntind 11nd bod· b«'g1n lo make Kn.sc 
.to "hard'' .sclenH~t - 1'be 
implJc•I p,ru for p(lpular !tlld Offieh1J 
tbuaptut.ics "-"' legion. fo.r c.ump.lc. 
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reliitinn to trw "'mic en!it.1 
call1·d "'>ln·,,·· 1 Barn1·:-.: \\e1 h<.ln; 
l\1rn1;.:r·l 1 Tlw hinlPi.:ical 

m1okPd to name t!w 1mmum· \h!f'!ll 
l'>n f;wiliti!lt' or inhibit lllltlflfl'• or 

the 12' a polf'nt nwdiatur. ratiwr 
than a rna-;l1T c·ontrol ''stem or 
ll\ p!·r-arnwd d<'ft-11,1· dqrnrtm1·nl. 
For <'\itrnpl«. dnelopnwntal 
binloght and irnrn1rnol1>1Li't Suitt 
Cillint l'<'ft·rs in his to tlw 
i111rn11111· ,1;.tl'rn a-; an ec1"1'h'm and 
neuroimm11 re,cardwr Ld11 Ill 
Bl;iliwk c;,lh the imnrnnr> Sl'itt'm a 
"'lhnn 1H·ga1L The"' i·an 

be oppnsit1011al to the 

h1JHT rationalistic .-\I 111rn11rne 
in Star\\ ar' imaµ:en. Tlwv can al"' 
haH' multiplP effects i11 rr·,i•a1Th 

desi;rr1. a:- 1\t>ll a~ tead1in1< and 
thera1w11tic:-.. 

\\llPn I !wuin to think f am par;rnl)id 
for thinking dl1\0!ll' rmlly dn·am' of 
1rd n'n·ndi·nt disf'mhodimt'nt '" the 
tel1J,; of lift' and miJJd, I find ,mh 
thin!'" as tll!' follu11 inµ: quote lll tht• 
t·omputPr dc,iµ:nn \\, Danit'! llil!1' 
in the\\ inlt'r 1988 h;,tw of f)aeda/11,, 

on artificial intdliµ:t•m'c: "Of co11rw. 
! under;,land that thi' b ju~t a 
drPam, and I will adrrnt !hat I am 
propellt·d morT b1 l101w than h~ the 
proha!Jilif.I of ..;1H'1'(';,>,, But if thi;; 
artificial mind can .,u ... tain ll'>elf i!lld 

;.::ro11 of ih min accord. then for tht• 
first tinw human thuuµ:hl will Iii t' 

frpe of lHHH'>.. and flp,h, µ:iving thi' 
child ol mind an 1mmnrtal1t\ 
deni!·d to 11'" ( 1 S'l ). Thank:. to 
heJ,, n heller for mt· to the 
quot•» Set' fwr "Sccn·b o! Life, 
SP!T('I.' .. of fkalll." forlhcominµ:, i am 
imldited to Zoe Sofia {Sofoulis) fur 
a!lal:.~h nf th1· icnnr1graph,\ and 
mYlholog\ of !ltH lear cxtf'rmi11hm, 
e\tra-tPtTt'\tnaJi,m, and 
c;m nillalbm. 

That. of cour."» b wh\ 11omen ha1c 
had ,o much trouble n1untinf! a-; 
indiliduah m modern 11t•,t<>rn 
dhcoursc''> Their perstinal. bounded 
indi1idualit1 b cn1nprnmi.,t'd ii~ 

ttwir both<'< troubling talPnl for 
makinf.! oth1T bndic,., 1\hose 

indh idualit,1 can tilkf' pn·cr>dt'JH'P 

01 er !heir 01\ rL eH·n 11 hilc thf' littl1.· 
hndH'S ilr<' contained and 
inYi:.illit' 11 itlwut llldjor opt real 
techn1iio1<iP' ( l'Ptdw;,k'. !. \\omen 
Ciln, in a '<'flw. lw cut in half and 
retain th1·ir maternal firnction -
witne;,;, tl1dr liodi!'s rna111tained 
ancr death to ;,ustairi tlll' lift• o! 
anothl'r indi1 id11;;L Tlw 'pedal 
ambiµ:uit,1 of female indi1iduall!1 
perhap;, m1m· n•siq1u1t. final!), than 
11orn1' to full liberal 1wr,n11hnod 
n:tend' min an·ount~ of 1rnmtlll!' 

fum·ti(lfl durill?£ prq.mann, nw old 
bwmt>dical q11P;,ti11n h;is been, 11 hi 
dO('S tilt• motl1t·r not reject the li!lll' 
immkr 11ithin as ftlfTi;rn'.' ·\lier all. 
the •·mhn11 and ft•lu..; are quite 111·11 
mark«d 11;. "other" In all the 
ordinan imm1rn1doµ:ical critr•ria; and 
lht•n· j, inlimatc "ontad betlH't'!l 

fetal and rnat»rnal tj,-;up at tile siU· 
of cPrtain ct'll-. of th1· placPnta. 
l'illled trnph•lida.;h, 
( :ou 11teri nt 11 it I\ , it tllrr1' out that it 
is WO!lH'fl l\llli "11r1d1•radiH· 

irnmmw ''st•·ni..." \\fin ('!id up 
reje('lirIF'. tlwir lcltht'' 

immunologirnll\ h1 fom1i11g 
a11tibodit''> aµ:1m1'>t tlwir tbs1w~. 
\orm11!1,\, \\omen mak" sp<·cial 
antibodir'"> that ma ... k th1· !t>ll-tale 
forei1Ln siµ:nal;, on the ft'lal 

trophnbla\h, "' that !he !ll!J\her"' 
immune ">lll"\1•illa11u• \ht»m 

remam.' blind to thl' f1·tu<s 
presence. lh immuBizi11g the 
"rejectrng" \\omen 1\ith n•lh taken 
frnm thell" "lrn,!Jan(h" or other 
µ:enet1r·aJh unrPlakd donors, tlw 
women·, immune !>Y,!t'ltl;, can be 
indun•d to mak1· blo('king 
antibrJdi\'s. It apiwar:- tha! most 
\Hllllt'n an· indun·d to make thb 
sort or antibnrh a'> a n•:-ult uf 
"immunLrati11n" lrom tlwir 
··lJushartd'<' -.perm durmg 
inttTrnllr'>e. Bil! if tlw "husband" i'> 
ton µ:endicall1 close to tlw pott>nlial 
mother. >01111· wonH·n Hon'! 

recog11i1P tl1t· sperm a'> foreign, and 
tiwir innnun(· s> '!!'Ills \\on'1 make 
IJ!ock1ng antibodi(''>. So the g«i'> 
recoµ:1iized as foreign. But even thh 
ho;.tile ad d•Jhn't maki' !ht' IPmalt> ....... __________________________________ _ 



t ood· uulh1du_ll 1111.11 fl. JtlUllJ 
frn:m her r11lurt to rt pood property 
tu the ong1111I b1tadi 9f brr 
bi•u.nd_11 111 tnl«:JUiUJ'M! lK_olt.ta. 
··:-ic• ~an:b"'J, .It SttlllS prt.n,,. 
ti.car 1ti.11h biopoli!lr11I di.IDJurkS 
o( iod.t\Uh;iallon ha\C tht-ir· llmll r1)r 
kfiUfil'l pu~l 

\! J(mc'!I !lrbt lo Gbvmta.fi 
tniourab m_ IS Ob' 1ou-'> a-' !!111' the 

d1mo llb Lt111 ~-•JtJ to 1n ' ud:i 
'~Wll l>l' '1mctu.r1IM inlf'mal 
t!.UJlt\ . MJ argJ!Irltnt lJ th.at thi"N' l.s 
JJ1!frt Jo t hr~ thin Ii. 100 rap_1d, 
1 nhuim. "mtld atl!;w. Jt'mb' and 

hom.sk! 'i -nltm.•I im.age of fll(h 

CtU'icr dtJC [IQI. OJl'ill.llllc lbe n~t 
time tbci)r:if'4 of lbc h\ tng amrnal 
and ()f lang_u.aie bu--e ottuplcd lbi: 
YIJlti cpMrm1 terrain. Sc-c 
fouo1ult. ~ f)rrkr·M11riJIKs. 
l\tmr.rr1bt.r· that fvr.1_cUJll l.n 
-trrll4a~ '-!f kiiou;ktlf(r, ddlncd 
dbruu.~ a -"practi~ lhet 

~ttmat1ca1, fa-rm the objcr't~- of 
which tht-y ipeik" t-49). The f1m " 
rdJitmn '1>61' rcn it1i11cturallim •JJ.d 

" $CiilH~th:lll~ _I will I.\ old 

10 E:in• \iutin has lM-gun • tb:tte-- "'r 
fltldfflfrt pn;J«t m1 o~•ort~ or 
1rnmun9Joir1r.1J d1~-01u·se lrt 
l1bo1iltNies, U! - mf'dit, and amnng 
ptl>plt wuh ind "'•lhulll 'JD 

11. \hFc 'Ind "mm" ·art ooru.t1_ntJy 
n"KLaJr,.d n immune dJKOV~ 
~·~ Utae .ibhng .ntmel bvd•a 
hi'" b(.'t'n ~ dtual1emtd tn the 
ntmunol.0!1c1I llbQr•Lo • for 
cul':npfl', the Ja1or 
ltl'tOC()tnpaOb•hty CompieJ (MHC). 
a mmplrr ol gc.nr _ thtt e:ncridc! a 
rntical a:rr•." of · urflln:· 1rurrt.rn 
lR' uh rd n almc1M all of tbe key 
immune -~J>9ost ~dili<ln 
Cltntc, is l'l"'t'll cb1r•C1tl"iud f(lr 
e•~h 1pec:1~- The rompJu ·~ <il!Jlcd. 
.t.be fU IOCUJ D lbc llWU~ and l.bt 
IL locu!! .n b.umi: The Ill 
t.'Udf' r<n· "bJt '" ill he m::ognt-1..td. •' 
"Mlf" lihc I~ t-i~ cntkall~ 
1nrnhed (I .. ~~tndion" or 
l>(cdloll~ .. . lhgb.13' pol grnlc and 

pc>l,aUdk, I.be MllC ma ' be the 
mlJil aysltm allc1'1\ log d iscriminallon 
bet"ci"n self 1md, non cir. 
,.::'tion-<!elf' rou!t be pre~nted to 11_o 

im·mun .t l"m Cf'LI "t_n the c.ont~it 
ol self," Lf'., u~>C.iatcd whll the 

urf11cc martcc~ coded by the MJI 
Comperathe 11tudJcs or the anti~en-5 
oftb;e \(U wjt_h thr molcc:ular 
itnJCllfFr: " or olht'.J' kr aCtOnl in the 
mmunc ~ponsc: (antibodies. T ·cell 

d1lfc1"!nnat:Jo11 tintigcns han.· led to 
t.be oon~P1- of' lhc "im.mw\o.~nlnum 
8uperfamJI~.-" cberact«>riu:d I) ii~ 
ulc:rul' e ~quenee homo log.I · •h•J 
llUCS.t a.n e,;olullonu)' elahorat:lon 

fnJm i . (;f})11rno11. •enfo ancestor 
( c1uh1b i06•" . The cxmQ'ptuaJ and 
laboral<>'! 1001, de' eloped to 
Cmtstn1ct kno\l! .lcdgc or the Mil ll'1l 
11 mlcn>«>o.s.m for, und"rstandln~ the 
app4i111tus of production of the 
b!Jdfcs of' lbe Immune ~yMcm. 
\11rio1n a.nt:!J,Ci coded by the Mii 
cruifCJ" "publl · Qr .. prh ale" 
_pe:dll u-, tertns \i\hieh d ~lgnate 

drgre O( lt•~d '-"t.r OS 

dille:rentlc1tlng .-:nttgcn~ ·~•lnst • 
bad:ground or o - gcn.r11 
l'ntlla.n " · hut. no1 ldcn11 '. 
lmmuJJol~ oouJ<1 be approached •" 
the iclcnct c.0Mt:n:u:U11~ ~uch 
11.ngutA' like "dbt1ngobhlng 
re.tu.~·· or lhf' or9nl 
irom.mrrnttatfoM ~-~tem. Current 
~•Kb on "tolerance'' a.nd the· 
li'lllJ ~ t_b)-mlc ct"ll• (T C«"lb) 
''tduc;a1.e'-' other ~u~ ii bout ~ hal. b 
a:nd iJ Ml ··~tr· led the blologt;,1 
&9tt GOb«t to a -t _ Ir that Is 
tm_mu_nol~~!i tqui.v11lcnt or the 
ln1unctlon t.o know '"thy-M"lf' 
(pcrson11J comm.unkaUon). l\cadJr:111~ 

1m_muno.l.0«1cel laoguage :requires 
btJtb utreme lateraJ•mlnd~dn~ a.nd 
t llhte fo_r 1roping. Jcmnirt'r Teny 
cn.m ncd AIDS u • '1n>p(olo~)kal 
PIOdcm1 " 

12 It. is nat lu"t llll_•,,;'C.rs. of lhe i,mnurnc 
-S t.r.m Ytho _IC"lm from ntiht•I') 
cuJtu~; miUta · • ctlllU~ dr.w 
~~·mb otkally on Immune .J stem 
di.S<o"<)\lJ"Sr, jus1 as st.rat.eg1c plannc~ 
d.r-•" dJrT< tty Jn1m 1 od C'fmtribute 10 

'1de<i .gme Pril<::tice a.nd sde:nce 

d 1 r r 
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