
moilels n.111 allo\i- the  ~ncorporat ion o t  
m ~ > r e  ci)mplcs samp111-i~ al-id p o y ~ i l , ~ t ~ o l ~  
i ly~~, imic  \ce~-iario\, the data p ree l~ tec i  i1-i 
our report dlil not  justify ~ic11 aLddlt~onCil 
consi~lerario~ls.  S~milar lv ,  n.ll11e Illore sc- 
quencc d,ir,i, from r h ~ a  al-icl otl-ier l o c ~ ,  \rill 
hc reilu~reil liefore rlle ti111 e v o l u t i o ~ ~ a r v  
lli\tor\ o t  Y cl~romosomcs and of our bye- 
c ~ c s  c~11-i he decllil-iereLl, our rcpi)rr \ ra i  
Iiorll a11 ,~ t t empt  ti> i l l ~ t ~ a t e  this e\.i)l~itioll- 
~ r v  r e c o n s r r ~ ~ i r ~ i i n  anLl ,111 examtile of l ~ o n -  

, , 

F ~ n ~ l l v ,  \re n i sh  to ci,~rify a polllt ra~scLl 
hv Roycri 2r (11. i-\lrllo~~gl-i rl-ie 111o.r yar\l- 
mc>~lii i~~:,  tree that  call 1.e ilerlveii frc-im o ~ i r  
ii;ira iloes 111 tact yl;ice r l ~ e  c l l ~ ~ n y a l ~ s e e -  
l~umal l  s p l ~ t  ;liter the  l ~ r a n c l l ~ n g  off of tllc 
irorill:i line,igc (b~ipportcd I>\- tn.o cllar,ic- 
tcrs), we ivere c a r e t ~ ~ l  ro .;r<Ite, 111 nore 1L1 
ot  the  report, that  the  n e s t  sllorrest tree 
iiescribei a11 unreol\ .eLl rr~chotol-i-i~-. 
\Yl-ien \\-e calc~ilateil an especteil m ~ i t a -  
rlon r,ite tor this 111tron (note  l l ) ,  \re 
~ ~ i ~ l l c d  such a t r ~ c l ~ o t o m v ,  anLd uqed 111- 

i l c t~e~ l i l c~ l t  esrimarcs L I ~ '  L~r,lllcllinu time. ot 
5kIY for the  cllimy7a~1zee-ll~11i~a11, gorilla- 
l-i~i~i-i ,~n, and cl-iiml~a~-i:cc-gorilla 
(14hlY tiir the  spllttlllg ott  of o r a l ~ g u t a l ~ ) .  
\Ye tllcn '~verageii over all pobs~hle p a w  
\I-lse cnmparisol-i.; t o  o l i t a ~ n  a meal-i mutil- 
rlon rate. 

C;l\.cn the brn,~ll n~imt-er of challge. rak- 

i11g picice dlonP the brancl-ies ,111i1 1-ioclca of 
t l l~s  gene rrce, our iiata slloulci ~ l ~ i t  be useJ 
111 ,I molcc~11,ir clocl< h r m  to cbtlm;lre tllc 
age of rlle ulterspeclflc spl~ts ,  as \ \ -ah  il(>l-ie b\- 
Rogers e t  (11. It one col-ia~der> only the 11~1111- 

hers of cl-i,~nges, rl-ic ol~srrveil ~-iumt~crs ( 5 ,  
19, ;IIIL~ 11) for rlle 11~1man-cllimli~11l:ee~ 1111- 

ma11-por1lla, ani1 cllimyal~:ce-gorilla c~>~-i-i- 
pariiol-is, re;pectively, are nor .~glllf~c,rnrly 
differellt from r l ~ c  S,  8, anii S expecteil from 
a tr~chotomv (X' = 7.75).  
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Correlates of Protective Viruses 
Damaging to HIV Infection 

B a r t o n  F. Hayncs rt al. ( 1  ) state correctly 
that concentratii)n:, of llum,ln ~mmunodefl-  
clcncy \.ir~i:, (HI\ ')  ,ire low and of cytiirosic 
T lympl-iocytes (CTLa) are 1ligl-i 111 people 
\ ~ l l o  are "nonprogressors." Therek>re, tl-iev 
algue, our proliosals-that HI\' I:, es.enr1'11- 
1y not a 1)-tic 1-irus anii tll,it immullos~ipprcs- 
\lo11 may he cauaeii hy v ~ r ~ ~ a - . ; p c c ~ f ~ c  (:L38+ 
T cell-med~ateil irnnl~il-iopatl-ic>lc>gy that de- 
stroy. 11-ifecteLi a ~ ~ r ~ g e ~ ~ - p r e s e ~ ~ t ~ ~ - i g  anLl T 
cells-do not appl\. T l l ~ s  I:, an  11-icorrcct 
c i ) n c l ~ i s ~ o ~ ~  iiran-11 trom our vien-a, I~eca~ise  
tl-ic example of the nollprcyressor with a 
lox  HI\' 10,id ,inil h ~ g h  C:TL re.;p(>nae doc:, 
fir into our balal~ce-scl~eme I.et\reel-i the 
r\vo estremelv rare case. that Ha\-nes e t  al. 
quote from our proyk)sal (2 ) .  If e f f ~ c ~ e n t  
CTL k1111ng (pl~is  ~leutrallalng ant11:ody) 
ellminare. HI\' completel\- Liefore it can be 
~ntegrarccl ~ n t o  man\. cell., HI\' n e g a t ~ v ~ t y  
anil 1mm1.111ity 11-111 result. If l~ igl l  CTL ac- 
t1v1t~- (111~:, a l l t l hod~)  c011t1-01. i11fcct1o1-i , 

early and cff~cicnrly, long-term nonprogres- 
SI~JII  \ \ -~11 result (\\-it11 potential ~ncubat lon 
time:, of more than 33 years). It t l ~ e  hala~-icc 
i. in the 1-i-ilLliile, the  a\.eragc of 8 tci 19 rear.; 

~-icceaa,iry for clevelopmc~~t ot  tllc d~sea.;c 
I\-111 re.;ulr; ~f tllc grolvth of HI\) i:, lea., bur 
still aome\ \~l~at  ci)ntrolleLl, irnm~inopatho1i)- 
\ -  11111 develop Lqu~cl~er to c ~ u s c  d~sease. 
Tl-ie otl-icr exrrc~nclv unha1,inccd .;tare oc- 
curs 1~1lel-i nil T cell respo1l.t.s are a\ .a~lablc,  
or T cells l~ecome esllau.;ted h\- roo w ~ d e  <in 
i~-ifcctlon, ~vllicll pri)liab17- is elll-ial~ceil b\- 
rl-ie iievcloy~l-ig 11-i-im~inoprcas1m Tl-il:, latter 
estrenle sit~iaric711 \vo~ilLl corsespol~d to a 
"hcalthv" hcyat l t~s  B vlrus carrlcr state. 
Tl-ie Liyn.imic halal-ice Iyetn-eel1 ~ i r u . ;  and 
~mm~u-iopatllolog\- depends 011 the disc~is\eil 
\.arIous h o t  (11uma11 lymyhocvte a n t ~ g e n ,  
i ~ ~ t e r t e r o n ,  ancl so torrll) ,111ci v1r~15 (eqcaye 
m~ital-its, s u s c c p r ~ h ~ l ~ t v  to il~rerfcri)l-i, anil so 
forth) para~nercrs; rl-ieir combinat~ol-i i i ~ f i e r  
from patlent to patient, yleldil~g the ~ v ~ d e  
spectrunl o t  Li~se,~se parterns ,11-iii Lil\case 
klnet~c.. T h e  v~c \v  that d~scase 1s causeLl hy 
~rnnl~i~~opatllol~>gy-tl lat  la ,  17)- the  damag- 
illg etfects oi the prcirectl\.e i~l-im~u-ie re- 
sponc-has ~mpor tan t  ~mplications for 
rl-ierapy and lire\-netiol-i. i- \sco~-~l~ngiv, en- 
l ~ a ~ ~ c e m e ~ ~ t  of a11 Immline rcspollse that is 
hellctic~al \vhen the HI\' load I \  l i~w,  111~)-  

I1c il<illlaglllg ' l l l L 1  c1111<111ce illse>I<c \r11c11 
\-lrus llaq ,:lre;lLly spre,iii I\-iilel)-. Ab\el-ice of 
e \ .~dence rl-iar I-IIV is il~rcctlv lvtic 111 v ~ v o  
11-iubr encourage L I ~  to ie,ircl-i for cviilcncc, or 
, ibfel~ce, of a11 ~nlpiirral~r role (-if ~ m m u ~ ~ o -  
p.~tlloloqy In A I I E  patl-iogel-ics~,s. 
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Rzil~inn.~: T h e  rel-i-iark 111 our report ( i ) al~our 
CTLs \\.as 11or me,int ro i~-i-i~ly rl-i,it rllc ele- 
gal-it a11Ll pro\.ocatlve l~vporl~e.;is of Z111kcr- 
l-iagel ,111d I-Icl~garr~-icr ( 2 )  i ~ l v ~ i l l ~ l .  Kath- 
er, it \v,n ~llreniled ro poll-it our that it 1:. 

ilifflcult to hyp,thcii:e that C:TLs are e~t l ler  
i r n m ~ i ~ l c ~ p a t l ~ o ~ e ~ ~ i c  or prorectl1.e oldy 011 

rl-ie lia.;~s i>f i l~~, inr i tar~\-e  Ll~ffc~.cnces 111 r l ~ e  
C T L  resyome. For ex,~mple, if olle esamlncs 
C:TL re.;pc>llscs 111 I-IIV-~~lfecte~l ~ndi\ . ld~ials 
111 e,lrly rages  ot  the illse,ise, ir I:, not unusLi- 
a1 to olxer\.e 111~11  treq~iellcies o t  HI\'-syc- 
citic cvrotosicitv Liespite the h e r  t l ~ ~ r  the  
1-asr malorit7- of t l~ese  ~ndlviduals \v~ l l  111- 

t~matc ly  progress 111 t l l e ~ r  dlsease. Q~lan t l -  
tat1011 ot tl-ie (:TL response early 111 the  
course of HI\' disease does nor seen1 ro 
predict progressloll of di.ca>e. I11 contrast ,  
Ll~~al i ra t ive  Jlfferellces 111 the  (:TL rc- 
spollsc as reflectcil I:\. recogl-i~rion of varl- 
alile vcrsu, cnnserveil eyltope.;, and the  
m o h ~ l ~ r a t ~ o ~ l  of ,I l?ro,icler (as opposed to a 
Illore res t r~ctcd)  (:TL rcperroirc, may de- 
termil-ie n.lletllcr ,I C:TL r e s y o ~ ~ \ e  lvill be 
p , ~ t l - i o g e ~ ~ ~ c  or protectl\.e. 
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