
palylinker. This probc contains 197 bp ofsrc-specific 
sequences that correspond to the Pst I-Ava I frag- 
ment shown on Fig. 3A. In the preparation of this 
probe, a slightly shorter fragment than the 220-bp- 
ong Barn HI-Ava I probe was invariably observed. 

This fragment is most likely gehcrated by Ram HI* 
activity. The probe was 5' end-labeled at the Ava I 
site with T4  polynucleotide kinase and hybridized 
(20,000 countlmin) for 16 hours at 56°C; in 30 p1 of 
S1 hybridization buffer (40nuM Pipcs, p H  6.4, 1 
mM EDTA, O.4M NaCI, and 50% ormamde) [A. 
J. Berk and P. Sharp, Cell 12, 1721 (1977)l to 30 
IJ-g of total RNA isolated from various mouse 
tissues. After the hybridization, 0.3 mlof ice-cold S1 
buffcr (0.25M NaCI, 0.05M Na acetate,pH 4.6,4.5 
mM ZnSOl and single-stranded carrier DNA at 20 
IJ- IJ-1) contalnlng 400 unlts of S1 nucleaselml was 
a g e d  and si,g~e-stranded iuclcic acidiw~re diges; 
cd for 90 minutes at 34'C. The S1 digestion was 
stopped b adding 50 IJ-I of 4.0M arnrnoniu~n 
acetate a n Y 0 . ~  EDTA followed by a phenollch- 
loroform extraction, addition of 20 IJ-g of transfer 
RNA, and isopropanol precipitation. The precipi- 
tate was dissolved in 0.2 ml of Na acetate (pH 5.6) 
and reprecipitated with ethanol. Finally the precipi- 
tate was dissolved in 6 IJ-I of sequence loadin5 buffcr, 
boiled and six-separated on a 5% acrylam~dc, 7M 
urea sequencing gel. 

21. A. M. M.lxam and W. Gilbert, I'ruc. Natl. Acad. Sci. 
U.SA. 74, 560 (1977). 

22. The 3.8-kb X g t l l  cDNA clone was cut with Nco I 
a ld  the 1.8-kb fragment was isolated. The ends were 
filled in by means of the Klenow fragment of DNA 
polymerase and the fragmcnt was blunt end-ligated 
to pUC18 reviously digested with Barn H I  and 
blunted wit[ the Klenow fragment of DNA poly- 
merase. This ligation recreates both the Ban  H I  site 
of pUC18 and the Nco I sites of the fragment. The 
resulting plasrnid, pN1.8, was digested with Nco I 
and Sac I and the 1.4-kb c-src-containing fragment 
was isolated. In addition, pN1.8 was cut with Sac I 
and Barn H I  and the 0.4-kb c-src-containing frag- 
ment was isolated. These fragments were l~gatcd to a 

murine expression vector, pV5H, cut with Nco I 
and Rgl I1 to generate pVN1.8. pV5H consists of a 
Molone murine leukemia vin~s backbone in which 
the chicLn c-src coding sequence of/5H was cloned 
(R. Mathey-Prevot, unpublished). Digestion of 
pV5H with Nco I and Rgl I1 liberates the whole 
coding sequence of chicken c-rrc (see map of p5H) 
(17).pVN1.8 DNA was co-transfectcd with 3SV2- 
Neo DNA [P. J. Southern and P. Berg,]. Mu/! Appl. 
Genet. 1,327 (1982)l into NIHI3T3 cells. Colonies 
were selected in the presence of G418 (1 nlglrnl). 
Clones expressing pp60C-"" were identified by inl- 
munoprec~pitatin cell lysates with the anti-
ppco,"."'. monocknal antibody Mab 327 (4). A 
p s ~ t l v e  clone, NIHlpVN1.8-p, was chosen for fur- 
ther snidies. V8 mapping: NIHl3T3 and 
NIHlpVN1.8-p culnlrcs were labeled with 
["PJorthophosphate (1 m(:i/ml) for 4 hours. Cells 
wcre washed and lysed. Extracts wcre immunopreci- 
pitatcd with 1 p1 of Mab 327 and immunopre- 
cipitates were electrophorcscd on a 8.5% Laem~nli 
S D S  lyacryla~nide gel [U. K. Laenmlli, Nature 
(I,un&) 227, 680 (1970)l. The p 60"-'" bands 
were excised, treated with 100 ng oPSca hylocuccus 
aueus V8 protcase as described [D. W. <;Lveland et 
ul.,J.Rwl. Cl~ern. 252, 1102 (1977)], and separated 
on a 12.5% SDS-polyacrylamide gel. Following 
electrophoresis, the gel was dried and autoradio- 
graphed on XAR (Kodak) film with a lightning-plus 
screen. 
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The Molecular Basis of the Sparse Fur 
Mouse Mutation 

The ornithine transcarbamylasdeficient sparse fur mouse is an excellent model to 
study the most common human urea cycle disorder. The mutation has been well 
characterized by both biochemical aild enzymological methods, but its exact nature has 
not been revealed. A single base substitution in the complementary DNA for ornithine 
transcarbamylase from the sparse fur mouse has been identified by means of a 
combination of two recently described techniques for rapid mutational analysis. This 
strategy is simpler than conventional complementary DNA library construction, 
screening, and sequencing, which has often been used to find a new mutation. The 
ornithine transcarbamylase gene in the sparse fur mouse contains a C to A transversion 
that alters a histidine residue to an asparagine residue at amino acid 117. 

RNITHINE TRANSCARBAMYLASE 

(OTC) is a mitochondria1 matrix 
enzyme that catalyzes the convcr- 

sion of ornithine and carbamyl phosphate to 
citrullinc in the mammalian urea cycle ( I ) .  
The enzyme is encoded by a single X-linked 
gene and is expressed in only nvo tissues, 
liver and intestine (2). Human OTC defi- 
ciency causes severe ammonia intoxication 
with accompanying metabolic disorders and 
neurological symptoms (3 ) .  Two mouse 
strains with an OTC mutation have been 

descr~bed-sparse fur (spfl (4) and sparse fur 
w ~ t h  abnormal slun and haw (5 ) .  
The spf mouse has an OTC w ~ t h  an overall 
decrease In activ~ty, altered substrate affin~ty, 
a change In p H  optlma, and an Increased 
amount of mater~al that cross-reacts lmniu- 
nolog~cally wlth an ant~body to OTC 
(CRM) (4, 6) 

Here we dcscr~bc the molecular clon~ng 
and scquenclng of the spfmouse OTC com- 
plementary DNA (cDNA) by the appl~ca- 
t ~ o nof two recently descr~bed techn~qucs- 

ribonuclease A (RNase A) cleavage (7) and 
the polymerase chain reaction (I)(%) meth-
od for amplificatio~l of specific nucleotide 
sequences (8). In the past, the analysis of 
such a mutation would have required a 
substantial effort in both libraw construc- 
tion and s~reeni~lg.  However, the applica- 
tion of RNase A cleavage to localize the 
mutatio~l followed by PCR amplification of 
the mutated site has greatly simplified this 
procedure. 

To study the spf mutation, we first isolat- 
ed the wild-type mouse OTC complcmen- 
tary DNA (cDNA) from a h g t l l  library 
that was generated (Y) from C57RL16 
mouse liver polyadenylated [poly(A) '1 
RNA and screened w ~ t h  a partla1 rat OTC 
cDNA probe (10). The ~lucleot~de sequence 
of the elltire cod~ng region and the 3' 
untranslated region of the murlne OTC 
cDNA are shown 111 Fig. 1 The proteln 
coding reglolls of the mouse, rat, and hu- 
man ;DNA clones are the same length 
(1062 bases) and the murille gene is 96  and 
88% homologous to the rat and human 
genes in this ;egion, respectively. Most of 
the nucleotide substitutions are silent. The 
homology within the 3' untranslated region 
of the murine gene is decreased to 80 and 
62% of that of the rat and human seauences. 
respectively. Northern blot analysis indicat- 
ed that the mouse OTC messenger KNA 
(mRNA) length is 1650 bases, which corre- 
sponds well with the rat and human (11) 
OTC mRNA size. 

It was predicted from previous biochemi- 
cal and ~nzymological studies that the spf 
mouse mutation could be a single point 
mutation (6),which was consistent with our 
obscn~ation that no differences in mRNA 
size could be seen bcnvccn normal and spf 
mRNA by Northern blot analys~s. To local- 
ize the spf mutation, we used KNase A 
cleavage (7) to characterize the OTC 
mRNA, thus avoiding the inherent prob- 
lems of analyzing the large gene (approxi- 
mately 60 kb) (12). A radiolabeled, anti- 
sense RNA probe was synthcslzcd in vitro 
from the normal mouse OTC cDNA and 
then annealed to total RNA isolated from 
wild-type and spf mice. The samples wcre 
treated with KNasc A to digest single- 
stranded RNA and to cleave any mismatches 
between the wild-type probe and the spf 
OTC mKNA Wild-type RNA protected an 
approximately 1270-base probc fragment, 
wh~chwas the same length as the predicted 
length of homology with the OTC mKNA. 
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Table 1. Omithine transcarbamylase activities in COS-cell extracts after transfection of wild-type and 
sparse fur murine OTC cDNAs cloned into the eukaryotic expression vector p91023(B) (14). 

spf RNA with random hexanucleotide prim- 
ers and reverse transcriptase fiom avian mye- 
loblastosis virus. Two synthetic 25-base oli- 
gonucleotides containing unique restriction 
endonuclease recognition sites were then 
used as specific primers to amplify a 420-bp 
segment of the cDNA corresponding to the 
5' end of the mRNA. After ten cycles of 
amplification, the PCR products were 
cleaved with the two appropriate restriction 
endonucleases and ligated directly into the 
polylinker region of an M13 DNA sequenc- 
ing vector. Phage plaques were screened by 
hybridization with the labeled mouse OTC 
cDNA. The f i l l  420-bp inserts from two 

Omithine transcarbamylase 
activio, (wmoles of citrullinel Ratio of Mouse 

strain ho&/ml of extract) activities 
(pH 1O.O:pH 7.7) 

Wid-type 12.9 + 0.95 10.4 + 1.0 
Sparse fur 0.41 + 0.045 4.81 + 0.35 

RNA fiom spf mice also protected a 1270- 
base fiagment and, in addition, produced 
two distinct bands (920 and 350 bases) 
h m  partial RNase A cleavage of an internal 
mismatch site in the hybrids. Truncated 
RNA probes were used to unambiguously 
locate the RNase A cleavage site relative to 
the ends of the OTC mRNA (Fig. 2). A 5' 
probe, which normally protected a 420-base 
fiagment, was cleaved to 350 and 70 bases; 
this result indicated that the spf lesion was 

located approximately 350 bases down- 
stream from the AUG codon in the spf 
OTC mRNA. The variation in cleavage 
efKciency of the two probes (Fig. 2, B and 
C) reflects the experimental variation that 
we find to be inherent in this assay. 

To facilitate the molecular cloning of the 
region of the spf mouse mRNA containing 
the RNase A cleavage site we adapted the 
PCR amplification procedure (8,13). A first 
strand cDNA was generated from poly(A)+ 

r t  l e u  ae r  asn l eu  a r s  i l e  l e u  l eu  asn .an .la a l a  l eu  a r s  lya s l y  h t s  t h r  acr  20 
. o w  5' G M C  Cn; TCT M T  Tn: Affi ATC C W  CTC M C  M T  GCA CCT Cfi AGA MC CCT CAC ACT TCT 64 

v a l  v a l  a r s  him phe t r p  cya s l y  lya  pro v a l  ~ l n  s e r  s l n  va1 s l n  l eu  17s s l y  a r s  asp l eu  l eu  t h r  l eu  45 
m c a  CAT rn nr: m cffi MG CCA m c  CM ACT CM m~ CM: CTG AM ccc c m  GAC c ~ c  m c  ACC r c  139 

17s aan phe t h r  s l y  s l u  s l u  i l e  81. t y r  r t  l eu  t r p  l eu  ae r  a l a  asp leu 1ys phe a r s  l l e  1ya s l n  17s 
MC U C  Tl'C ACA CGA GAG GAG ATT CAG TAC ATG CTA TCC CTC TCT GCA GAT CW AM TTC AGG ATC M C  W AM 

s l y  s l u  t y r  l e u  pro l eu  l eu  s l n  s l y  lya  mar l e u  s l y  r t  i l e  phe s l u  1ys a r s  s e r  t h r  a rp  t h r  a r s  leu 95 
GGA G M  TAT TTA CCT TTA TTG CM CCG AM TCC TTA CGA ATG ATT TTT GAG AM AGA AGT ACT CGA ACA AGA CTG 289 

asn s l u  a e r  l eu  t h r  asp t h r  .la a r s  va1 l eu  ae r  ae r  r t  t h r  aap a l a  va l  l eu  a l a  arg va l  t y r  17s pln 145 
M T  C M  AGT CTC ACA GAC ACC GCT CGT CTC TTA TCT A N  ATG ACA GAT GCA CTG TTA GCT CCA GTG TAT AM rXA 439 

s e r  asp l eu  asp t h r  l eu  .la 1ya g lu  .la a e r  i l e  pro i l e  va1 aan s l y  l eu  s e r  asp l eu  t y r  h i s  pro i l e  1 7 0  
TCA GAT CTG GAC ACC CTG CCT AM G M  GCA TCC ATC CCA ATT CTC M T  CGA C W  TCA GAC TTG TAT CAT CCT ATC 514 

81. i l e  l eu  a l a  asp t y r  l eu  t h r  l eu  81. s l u  h i s  t y r  s l y  ae r  leu 17s g ly  leu t h r  leu n r  t r p  i l e  g ly  195 
CAG ATC CTG GCT GAT TAC rn ACA CTC w GM CAC TAT ccc TCT CTC AM ccr m ACC n c  AGC nr: ATA ccc 589 

asp s l y  asn asn i l e  l eu  h i s  s e r  i l e  met r t  ae r  a l a  a l a  l y s  phe s l y  met h i s  l eu  g l n  .la a l a  t h r  pro 220 
GAT cffi MC MT ATC m CAC TCT ATC ATG A n  n m  ccr GCA AM n c  ccc ATG CAC m CM GCA CCT ACT CCA 664 

Fig. 2. RNase A cleavage analysis of wild-type 
and sparse fur mouse OTC RNA. (A) Diagram of 
the RNA probes used in the cleavage analysis. (B) 

s l y  cJr s l u  pro a sp  pro aan i l e  va l  17s l eu  .la s l u  s l n  t y r  a l a  l y s  s l u  asn s l y  t h r  l y s  l eu  ae r  
GGT rAT GAG CCA GAT CCT M T  ATA GTC M G  CTA GCA GAC CAC TAT GCC M G  GAG M T  CCT ACC M G  TTG ?CA 

~utoradidgra~h of the RNase A digestion prod- 
ucts obtained with probe 1. Probe 2 provided full 

r t  t h r  asn asp pro l eu  s l u  a l a  a l a  a r s  s l y  s l y  asn va l  l eu  i l e  t h r  asp t h r  t r p  i l e  s e r  met g ly  g ln  
A X  ACA M T  GAT CCA CTG G M  GCA GCA CCT GGA GCC M T  GTA TTA ATT ACA GAT ACT TGG ATA AGC ATG GGA CM 

g lu  asp g lu  1ya lya  l y s  a r s  l eu  s l n  .la phe s l n  s l y  t y r  s l n  val  t h r  r t  l y s  t h r  .la l y s  val  a l a  a l a  
GAG GAT GAG M G  AM M G  CGT CTT CM GCT TTC CM CGT TAC CAG GTT ACG ATG M G  ACT CCC AM GTG GCT GCG 

s e r  asp t r p  t h r  phe l eu  h i s  eys l eu  pro a r s  l y s  pro s l u  s l u  va l  asp asp glu va l  phe t y r  n r  pro ar8 
TCT GAC ~ffi ACA rn TTA CAC TGT TTG c c ~  AGA MG CCA GM GM GTG GAT GAT GM GTA m TAT TCT CCA ccc 

s e r  l e u  v a l  phe pro g lu  a l a  g lu  asn a r g  1ys t r p  t h r  i l e  met .la va l  r t  va l  s e r  l eu  l e u  t h r  asp t9 r  
TCA TTA CTG 'TIC CCA GAG GCA GAG M T  AGA M G  TGG ACA ATC ATG CCT CTC ATG GTA TCC CTG CTG ACA CAC TAC 

protection for bod wild-type and $f RNA. (C) 
RNase cleavage pattem obtained with the 420- 
nucleotide 5' probe 3. The smaller, 70-bp frag- 
ment, obtained with the spf mRNA, is not shown. 
The restriction sites are ,El, Eco RI linkers; B, 
Bam HI; X, Xho I; H, Hind 111. -X- is the site of 
the spf mutation. The arrows show the biding 
sites for the primers used in the PCR reaction. 
The RNase A cleavage assay was performed by a 
modification of the procedures of Myers et uf. and 
Wi te r  et uf. (7). Fragments of the wild-type 
mouse OTC cDNA were subcloned into in vitro 
transcription vectors and RNA probes were gen- 
erated from T7 pol~erase-directed transcription 
in the presence of3  P-GTP (650 Cimmol). Each 
probe (5 x lo6 countlmin) was hybridized to 
200 pg of total cellular RNA and then the hybrids 
were partially purified by passage through polyur- 
idylic acid-bound Messenger AlKnity Paper 
(Amersham). Next, the hybrids were eluted, treat- 
ed with RNase A (2 pglml and 10 pglml) at 
2S0G, and then analyzed on denaturing polyacryl- 
amide gels. The autoradiograms in B and C 
represent 100 pg and 50 pg of total cellular RNA 
in each track, respectively. Size markers are shown 
at the left; sizes (in bases) are at the right. 

mer pro v a l  l eu  g l n  1ys pro l y s  phe *** 
TCA CCT GTG CTC CAG MG CCA MG rn TGA ~ ~ C M M W ~ C A G ~ C M M C M T M C M T M C M C M C U C M C A  

M M C C C C T ~ ~ A C C M T ~ T M G T W ~ A ~ C A C M G M m M M ~ M A C A C A T C C C T A C T C C A ~ A ? C A T T A %  

T M ~ A 1 1 A ~ ~ ~ ~ A C m ~ ~ ~ A T l ' A K C W ~ ~ A M C A C X : T ~ C M m  

A O U C C M O M ~ ~ A T C A T A T T M l i A n : A T A C A C A ~ C ~ C C A ~ A M C A T T A M C A ~ ~ A C M ~ M G P C A T * M M ~ o  

Fig. 1. Nucleotide and amino acid sequence of the mouse OTC cDNA. A complementary cDNA library 
was prepared in Agtll phage, with oligo d(T)-primed double-stranded cDNA synthesized from female 
C57BI.16 mouse liver poly(A)+ RNA (9) ,  then ligated with linkers into the Eco RI site of the vector. A 
partial rat OTC cDNA clone was labeled by nick-translation and used to screen the mouse liver cDNA 
library. Approximately lo5 phage were screened, of which three independent recombinant clones were 
found to hybridize to the probe. Inserts of these phage clones were isolated and subcloned into pUC9 
and M13 vectors for further restriction analysis and sequencing. The complete sequence of the longest 
cDNA clone was determined by the dideoxynucleotide chain termination method (15). The predicted 
amino acid sequence of the mouse OTC is shown above the nucleotide sequence. The translation 
initiation codon is double underlined; the boxed amino acid and triplet code indicates the spf mutation 
(CAC + AAC) site. Underlined regions show the oligomer sequences used in the PCR reaction (13). 
The first primer at the 5' end is complementary to the (-) strand and the second one is complementary 
to the (+) strand of the mouse OTC cDNA. 
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indcpcndent positive clones wcrc sequenced 11. A. L. IIo~wich et al., I'roc. Natl. Acad. Sct. U . S A  
80,4258 (1983); A. I>. Ho~wich et al., Science 224, and found to be identical to  the normal 1068 (1984). 

O T C  sequence widl the exception of a single 12. S. Schercr and G. Vcrcs, tnnnuscript in prcpar~tton. 

base charlge, This to A transversion, 13. An~plificatio~~ by polyrnerasc cham reaction: First 
strand cl>NA was synthcsi~ed from 5 )*g of 

which was found 348 bp downstream from yoly(A) ' spf'tnousc li\,cr RNA (9). PCK amphfica- 

trallslation initiation point two ~ I O I I  was carried out with 100 ny (>ithe $DNA ' I I I ~  1 
of each primer in 100 )* of a fnlal rc.1ction 

nucleotides of  the position estimated from mixture containing 10 n f i  tris, p~ 7.5, 10 nliM 

R N ~ ~ ~  A clca\,agc pattern, results in MgC12. 5 IIIM dithiothrcitol, and 1 tnM cach of 
ciATI', dCTP. &TI', and d T H .  After heating for 3 

replacement of a histidinc residue with an nlin~ltcs at 9 5 " ~ .  the sarnplc was c o ~ ~ c d  to 3 0 " ~  to 15. 

asparagine residue at amino acid position allow t l ~  pritncrsto anneal; 5 ~lnits of DNA poly- 
tncrasc I (Klcnow fragment) was added, and the 16. 

117. tnixturc was incnbated t i ~ r  an additional 3 tninutcs. 
T~ that the that had This cycle was rcpc.~tcd ten more titncs. DNA was 

extracted with phenol, urtiall) ?urified through a 
identified was responsible for the spf pheno- scphadcx ~~nl inlco\umn~,  'digested \vitt, I{~,,, 
type, we examiIled tllc expression of tllc I11 and Xho I. thcn ligated directly into the Ran1 HI  

and Sal I sites of the M 13 vector. mp9. 
wild-type OTC and an OTC cL'NA 14. A full-length 0 I . C :  cl)NA bearing the spfmutation 
bearing the C to A trarlsvcrsion in a tran- was constnlctcd frorn the 1'Cll-amplified material 

and wild-tvpc OSC cl)NA. thcn subcloncd into sicnt assay by means of the cukaryotic p91"23(B) ,G, G, Wollg et d., Scielice 228, 
cxprcssion vector p91023(1<) and COS cells (l985)l dnd introduced into COS cclls [Y. Gluz- 

~l~~ mutant c ~ N ~  generated an OTC mm, Cell 23, 175 (1981)l by the 1)EhE-l)cxtran 

with the same characteristic increase in activ- 
ity at elevated p H  that had been reported 
elsewlicre for O T C  extracted from spf mouse 
livers. In contrast, the wild-type clone gave 
an O T C  with slightly reduced activity at 
high pH (Table 1) (4). Thus, it is a l ~ i ~ o s t  
certain that die DNA secluence change we 
have identified is the bona fidc spfmutation, 
and not a DNA sccluencc polymorphism 
that is unrelated to  the functional defect in 
the spf'OTC gene. 

 he characterization of the spfmouse mu- 
tation at tlic nuclcotidc lcvcl improves the 
utility of this model for human O T C  dcfi- 
c i e n j  and provides the basis for simple 
methods to  detect the spf mutation in mouse 
strains. Additionally, the strategy of muta- 
tion localization by RNasc A cleavage fol- 
lowed by PCR amplification for rapid mo- 
lecular cloning and secluenci~lg is now 
shown t o  be a practical and si~nple metliod 
fc)r t ~ i c  analysis-of a new mutatibn 
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rnids and the USC acti\,ttics frotn duplicate cxpcri- 
nlcnts wcrc n<)rmalrzcd to the rclati\,c 8-g'~lacto- 
sidasc acti\,ittes. Control transfcctions wtth pRSVZ 
alone yielded negligible USC activity. 
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Physiological Evidence for Serial Processing in 
Somatosensory Cortex 

Removal of the representation of a specific body part in the postcentral cortex of the 
nlacaque resulted in the somatic deactivation of the corresponding body part in the 
second somatosensory area. In contrast, removal of the entire second somatosensory 
area had no grossly detectable effect on the somatic responsivity of neurons in the 
postcentral cortex. This direct electrophysiological evidence for serial cortical process- 
ing in somesthesia is similar to that found earlier for vision and, taken together with 
recent anatomical evidence, suggests that there is a common cortical plan for the 
processing of sensory information in the various sensory modalities. 

T HE SECOND SOMATOSBNSO11Y AREA 

(SIT), like the postccntral somatoscn- 
s o y  strip, has long been thought to 

receive a major projcctiorl from the ventro- 
posterior nuclcus (VP) ( I ) ,  the principal 
somatic relay nuclcus of  the thalamus. It  has 
therefore been assumed that the processi~lg 
of tactile information proceeds in parallel in 
thcsc two cortical regions. Recently, howev- 
er, this assumption of  parallel processing in 
SII and tlre postcentral cortcx has been 
brought illto question by anatomical evi- 
dcncc suggesting tliat VP provides only a 
sparse input to  SII (2). A possible altcrna- 
tivc source of  somatic activation of  SII 
neurons is the postcentral somatoscnsorv 

sive, demonstrate tliat tlic illput from the 
postccntral cortex is essential for the somatic 
activation of  SII. Our  results suggest that an 
important aspect of  sensory processi~lg in 
touch is carricd out  sequentially in the cor- 
tex, by transmission of information from 
lower ordcr to higher ordcr stations, in an 
arrangement similar to  that for sensory pro- 
cessing in vision. 

Singlc- and multi-unit activity was record- 
ed in 11 hcmisphcrcs of seven macaclucs 
(five Macuca rnulatta and t ~ i ~ o  Macaca jksci- 
ntluris) ancsthctizcd with a mixture of  halo- 

cortcx, because each of  the cptoarchitectonic 
fields (areas 3a, 3b, and 2) of which this T. 1'. '011s sic". Mishki11, Laboraton' oCNcuropsycho- 

IoL!'. National I~lstit l~tc of Mental ~ c a i t h .  Hct11csd.i MD . - -- 

cortex is co~nprised has bccn found to pro- 26692. 

jcct densely on layers IV and lower 111 ofSII 1'. E. G.lrraghty, I)cp'~rtmcnt of Hrain and Cogtl~tivc 
Sciences, Massachusetts Institlltc of l'cchnology, C~I I I -  

(3). The clectrophpsiologicd results we rc- br~dgc. MA 02139. 

port not only support alterllative possi- 11. P. Fricdn1'111, Ncuroscicnccs Kcsearch Branch. N.1- 
tiondl Institlltc on 1>1-ug Ahusc. Ilockvillc, MI) 20857. 

bility but also, by showing that postccntral - 
ablations rcndcr ST1 sornatic.dly unrcspon- *'l'o whonl corrcapondcncc sllould be addressed 


