
-LETTEFSTONATUR: 
N A T U R E V O L . 3 3 2 3 1 M A R C H 

The neurotropsiic factor nenroieiikin 
is 90% homologous with 
phosphohexose isomerase 

Mariella Chaput, Victor Claes, Daniel Portetelle, 
Isabelle Cludts, Alfredo Cravador, Arsène Burny*, 
Hélène Grast & André Tartart 

State Faculty of Agronomy, 5800 G e m b l o u x a n d D e p a r t m e n t of 
Molecular Biology, Univers i ty of Bnissels , 1640, Rhode-S t -Genèse , 
Belgium. 
t Chimie des Biomolécules, Ins t i tu t P a s t e u r de Lille, 59019 Lille, 
France 

TÎTTTTTTTTTGTAÔTGTTTCCAGCCGCTTTCGCC ATG GCT GCA CTC XCC CAG AAC CCG CAG TTC AAG 
H « t A l a A l s L«u T h e G i n Asn P r o G i n Ph« Ly» 

- - - - - A r j - - - - G J , 

: TGG TAC CAC GAG CAC CGC TCT GAC CTC AAC TTC CGC CGC CTT TTC GAA 
T r p T y r H i s G l u H i s Acg S e t Aap Leu Asn Leu Arg Acg L e u p h e Glu 

I - UiM Axg Ai* Asn Smr Ai* Asn - Ay* - - C l n - _ - -

GGG GAC AAG GAC 
G l y Aap Lys Asp 
Ala ' P c o GJu 

CTG TTG GAT TAC 
L«u Leu Asp T v r 
- Val -

GCC AAG TCC A M 
A i a Lys S e r Arg 

CGC TTC AAC CAC TTC AGC TTG AAC CTC AAC ACC AAC CAT GGC CGT j 
A r g p h e Asn H i s p h e S e r Leu Asn Leu Asn T h r Asn H t s G l y A r g ] 

- Asn - - - - - • - - - - - H i s 

TCC AAG AAT CTT GTG ACG GAG GCT GTG ATG CAG ATG CTG GTG GAC C 
S e r L y s Asn Leu V a l T h r G l u A l s V a l Met G i n Mec L e u v a l Asp : 

- - - - - Asn L y s C i u - - - - - - Glu 

GGT GTG GAG GCT GCC CGG GAG CGC ATG TTC AAT GGT GAG AAC ATC J 
G l y V a l G l u A l a A l a A r g G l u A r g Mec P h e Asn G l y G l u L y s I l e J 

- - - - - - A s p Asn - Ser - 5er -

TTC ACC GAG GAT 
P h e T h r G l u Asp 
T y r - - -

CTA GTG GAC GGC 
Leu V a l Asp G l y 

CGG GCA GTG TTG CAC GTG GCC CTG AGG AAC CGG TCA AAC ACA CCC ] 
A r g A l a V a l Leu H i s V a l A l a Leu A r g Asn A r g S e c A s n T h r P r o 

7 GTG ATG CCA GAG GTC AAC AGG GTC CTG GAG AAG ATG AAG • 
P V a l Met P r o G l u V a l Asn Arg V a l Leu G l u L y s Met Lys i 
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Neuro leuk in ( N L K ) is a prote in of re la t ive m o l e c u l a r m a s s (M^) 
5 6 , 0 0 0 ( 5 6 K ) secreted by denervated rat m u s c l e ' and f o u n d in 
large amounts in musc l e , bra in , heart and kidneys^. T h e protein 
is a neurotrophic f i tctor f o r spinal a n d sensory neurons^ and a 
lymphokine product of l e c t i n - s t i m u l a t e d T-cel ls^. It a l s o induces 
immunog lobul in s écré t ion by b u m a n m o n o n u c l e a r cells^. 
M o l e c u l a r c lones of N L K bave been e x p r e s s e d in m o n k e y C O S 
ce l l s and the product was s h o w n to bave the s a m e b i o l o g i c a l and 
b iochemica l properties as t h e e x t r a c t e d prote in . N L K is abundant 
in muscle , brain and k idney , but is ac t ive at concentra t ions of 1 0 ~ ' 
to 1 0 ~ " M , s imilar to t h o s e for o t h e r po lypept ide fac tors . W e 
bave c loned the g e n e for p i g m u s c l e p h o s p h o h e x o s e i somerase 
( P H I ) ( E C 5.3 .1 .9) which c a t a l y s e s t h e convers ion of g l u c o s e - 6 -
phosphate to f r u c t o s e - 6 - p h o s p h a t e , an o b l i g a t o r y s tep in g lyco lys i s , 
and determined its a m i n o - a c i d s é q u e n c e . Surpr i s ing ly , it is 9 0 % 
h o m o l o g o u s to the s é q u e n c e of m o u s e neuro leukin . 

S e v e r a l o b s e r v a t i o n s i n d i c a t e t h a t t h e p r o t e i n s é q u e n c e t r a n s -
l a t e d f r o m o u r c l o n e d p u t a t i v e P H I c o m p l e m e n t a r y D N A is 
t h a t of m a t u r e p i g P H I ( F i g . 1). T h e C - t e r m i n u s e n d h a s t h e 
s a m e five r e s i d u e s as t h o s e d e t e r m i n e d b y A c h a r i et al.'' b y 
c a r b o x y p e p t i d a s e d i g e s t i o n . T h e first A U G c o d o n , w h i c h w e 
c o n s i d e r t o b e t h e s t a r t c o d o n , is e m b e d d e d in a c a n o n i c a l 
s é q u e n c e f or a e u k a r y o t i c t r a n s l a t i o n i n i t i a t i o n s i te 
( C C â C C A U G G ) ^ P i g P H I is r é s i s t a n t t o E d m a n d é g r a d a t i o n , 
s u g g e s t i n g t h a t t h e t e r m i n a l a - a m i n o g r o u p m a y b e b l o c k e d . 
P r o n a s e d i g e s t i o n s h o w e d t h i s t o b e d u e to a n N - t e r m i n a l 
a c e t y l a l a n i n e r e s i d u e a n d t h i s is c o n s i s t e n t w i t h t h e o c c u r r e n c e 
o f a l a n i n e i n p o s i t i o n 1 a n d 2, b u t n o t e l s e w h e r e w i t h i n t h e first 
60 a m i n o - a c i d s o f o u r d e r i v e d s é q u e n c e . L a s t l y , t h e a m i n o - a c i d 
c o m p o s i t i o n d e t e r m i n e d b y A c h a r i et al.'* fits a l m o s t p e r f e c t l y 
w i t h t h e s é q u e n c e t r a n s l a t e d in F i g . 1. 

C o m p a r i s o n of t h e d e r i v e d P H I a m i n o - a c i d s é q u e n c e w i t h 
s é q u e n c e s in t h e N B R F ( N a t i o n a l B i o m é d i c a l R e s e a r c h 
F o u n d a t i o n ) d a t a b a n k r e v e a l e d i t s h o m o i o g y w i t h m o u s e 
n e u r o l e u k i n (F ig . 1). T h e t w o s é q u e n c e s h a v e 9 0 % h o m o i o g y , 
a n d b o t h c o n t a i n 558 r e s i d u e s a n d c a n b e a l i g n e d w i t h o u t a n y 
r e q u i r e m e n t f o r i n s e r t i o n s o r d e l e t i o n s . T h e d i f f é r e n c e s a r e 
m a i n l y c o n s e r \ ' a t i v e r e p l a c e m e n t s a n d p r o b a b l y r e f l e c t s p e c i e s 
a n d o r g a n s p e c i f i c i t y . O f t h e f o u r c y s t e i n e r e s i d u e s p r é s e n t in 
m o u s e N L K , o n l y t h r e e a r e in p i g P H I ( r e s i d u e s 133, 3 3 3 a n d 
4 0 4 ) , t h e c y s t e i n e in p o s i t i o n 3 3 0 b e i n g r e p l a c e d b y p h e n y l -
a l a n i n e . T h i s o b s e r v a t i o n i s o f l i m i t e d i m p o r t a n c e , h o w e v e r , as 
p r e v i o u s s t u d i e s h a v e s h o w n t h a t p i g P H I c o n t a i n s n o d i s u l p h i d e 
b o n d s , a n d t h a t at l e a s t t w o o f its s u l p h y d r y l g r o u p s a r e u n i m p o r -
t a n t f o r e n z y m e a c t i v i t y . S i m i l a r l y n o d i s u l p h i d e b o n d is i n v o l v e d 
in N L K ac t iv i ty . T h r e e p o t e n t i a l N - d e p e n d e n t g l y c o s y l a t i o n 
s i t e s a r e f o u n d a t p o s i t i o n s 105, 129 , a n d 2 4 9 in p i g P H I a n d 
a t p o s i t i o n s 39, 91 , a n d 129 i n m o u s e N L K b u t n e i t h e r m o l é c u l e 
h a s b e e n s h o w n t o b e g l y c o s y l a t e d . I n c o n t r a s t t o t h e c o d i n g 
s é q u e n c e s , t h e u n t r a n s l a t e d R N A s é q u e n c e s a t t h e 3 ' e n d o f t he 
p i g P H I a n d m o u s e N L K R N A s a r e s t r i k i n g l y d i v e r g e n t . 

Tis sues w i t h the h i g h e s t N L K c o n c e n t r a t i o n s are a l s o t h o s e 

TTC TGC AAG CGT 
P h e Cys Lys A.-g 

GTC CGG AGT GGC GAA TGG AAA GGG TAC TCG GGC AAG TCC ATC ACG ( 
V a l A r g S e r G l y G l u T r p Lys G l y T y r S e r G l y Lys S e r I l e T h r J 

C B - I 
- - - - Asp - - - - Thr - - - - -

: GGC ATC GGC GGC TCT GAC CTG GGA CCC CTC ATG GTG ACG GAA GCC ' 
I O l y I l e G l y G l y S.r A s p Leu G l y Pro L e u M e t v . l Thr G l u A 1 . J 

AAG CCG TAC TCT GCA GAA GGC CCC CGG GTC TGG TTC GTC TCC AAC ATT GAT GGG ACC CAC 
L y s PCO T y r S e r A l a G l u G l y P r o Arg V a l T r p P h e V a l S e r Asn l i e A s p G l y T h r H i s 

- - - - Lya G J y - - - - - - - - - - - - - -

ATT GCC AAA ACG CTG GCC ACC CTG AAC CCC GAG TCG TCC CTG TTC ATC ATT GCC TCC AAG 
I l e A l a Lys T h r Leu A l a T h r Leu Asn P r o G l u S e r S e r Leu P h e I l e I l e A l a S e r Lys 

ACC TTC ACC ACC CAG GAG ACC ATC ACA AAT GCA GAG ACG GCG AAG GAG TGG TTT CTT CAG 
T h r Phe T h r T h r G i n G l u T h r I l e T h r Asn A l a G l u T h r A l a Lys G l u T r p P h e U u Gin 

_ . - - - . - - - - - - - - - - - - - ail, 

TCA GCC AAG GAT CCC TCT GCA GTC GCA AAG CAC TTT GTC GCC CTG TCT ACC AAC ACT ACC 
S e r A l a Lys Asp P r o S e r A l a V a l A l a L y s H i s P h e V a l A l a Leu S e r T h r A s n T h r T r r 
A J a - - - - - - - - - - - - - - - - - - / . < 

AAA GTG AAG GAA TTT GGA ATT GAT CCT CAA AAC ATG TTC GAG TTC TGG GAT TGG GTG . A 
L y s V a l Lys G l u P h e G l y I l e A s p P r o G i n Asn « e c Phe G l u P h e T r p A s p T r p V a l ^ . y 
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GGC CGC TAC TCG CTC TGG TCA GCC ATC GGA CTC TCC ATT GCC CTG CAC GTG GGG TTT GAC 
G l y A r g T y r S e c Leu T r p S e r A l a I l e G l y Leu S e r I l e A l a Leu H i s V a l G l y Phe Asp 

c s - i i 

AAC TTC GAG CAG CTO CTC TCG GGG GCT CAC TGG ATG GAC CAO CAC TTC CGC ACG ACA CCC 
Asn Phe G l u G i n Leu Leu Sec G l y A l a His Trp Met Asp G i n Hia Phe Arç Thr The Pce 

Fig. 1 D N A and t rans la ted amino-ac id séquence of pig PH ' fpPHI) 
compared to the m o u s e N L K ( m N L K ) s é q u e n c e . Loc:.'.!Ons of 
sequenced pep t ides of pig P H I are under l ined : C B - I to CB-Vait 
cyanogen b r o m i d e f ragments (Achâri et al.'), S-I a n d S-II are VI 
s taphylococcus protease f ragments of ou r pig P H I préparation, CP 
is the C- t e rminus séquence (Achar i et al.'). Pro te in séquences deio-
mined chemical ly or t rans la ted f rom the c D N A c lone are in compl* 
agreement . Posi t ions that vary between p P H I a n d m N L K are in* 
cated in italics for conservat ive changes and in d a r k letters for fut 
changes. Al ignment starts f r o m the init iat ion A T G codons . 
Methods. Pig P H I was purif ied as desc r ibed , ' y ie lding 63 mg* 
enzyme f r o m 390 g of tissue. After digestion with V8 prot.-ase, 

* T o w h o m c o r r c s p o n d c n c e s h o u l d b e a d d r c s s c d . 

sépara t ion by reversed-phase H P L C , two f r agmen t s were i quencf-
by gas phase sequencer analysis . Ant i -PHI rabbit polyclonai antiboc; 
was ob ta ined by three immuniza t ions at two week inter\'als usuf 
116 jig of pro te in emulsif ied in complète F r e u n d ' s ad juvant . Mon* 

w i t h v e r y h i g h g l y c o l y t i c a c t i v i t y w h e r e P H I is knovvn to • 
i m p o r t a n t . P H I is, h o w e v e r , a l s o p r é s e n t i n s é r u m and ^ 
i n c r e a s e in i t s a c t i v i t y in s é r u m h a s b e e n p r o p o s e d as a mart* 
i n v a r i o u s d i s e a s e s * . R e l e a s e o f P H I f r o m m u s c l e cei'.s ce. 
c r e a t e a c o n c e n t r a t i o n g r a d i e n t a n d p r o v i d e p h y s i o l o ' i c a ' 
n i f i c a n c e to t h e o b s e r v a t i o n t h a t N L K p r o m o t e s t h e si ivi^^' 
e m b r y o n i c s p i n a l n e u r o n s in c u l t u r e s t h a t p r o b a b l y 
s k e l e t a l m o t o r n e u r o n s . M 

N e u r o l e u k i n w a s a l s o s h o w n t o b e a l y m p h o k i n e p f ' " ! " 3 
l e c t i n - s t i m u l a t e d T - c e l l s . It is n o t s u r p r i s i n g t h a t T-ce l l s t " " ^ 
t i o n b y t h r e e d i f f é r e n t l e c t i n s i n c r e a s e d t h e level of 1 
m e s s e n g e r R N A , p r o b a b l y b e c a u s e o f i n c r e a s e d e n e r g y r^''' J 
m e n t , b u t t h e l y m p h o k i n e e f f ec t u p o n Ig r e l e a s e by B-c^^: 
less e x p e c t e d . P o s s i b l y N L K i tse l f a c t s in a l e c t i n - l i k e fa--; 
a n d N L K h a s b e e n s h o w n t o b i n d t o a s u r f a c e comL-'on^'"'" 



AAC GCC CCC GTC CTG CTG GCT CTG CTG GGT ATC TGG TAC ATC AAC TTC TTT 1029 

Cï* L V 3 Aan /^ l* P'^o ''^y ^"^P """^ P ^ " ^ 
ï « o ° !. - - - - - - - - - - - cy« "/^ "^l-' '-

T GAG ACG CAC GCC ATG CTG CCA TAT GAC CAG TAC CTG CAC CGC TTT GCT GCC TAC 1089 
^ Glu ThE H l a A I » Ma t L e u P r o T y r A s p G i n T y r U u H l a A r g P h « A l » A l « T y r pPHI 
J i r Cy» „ _ - L « u - - - - - - M«t - - - - - - rr-'JLK 

CAG GGT GAC ATG GAG TCC AAC GGG AAG TAC ATC ACC AAG TCC GGC ACC CGT GTG 1 1 4 9 
, filn G l y A s p M a t G l u S e r A a n G l y L y s T y r I l « T h r L y s S e r G l y T h r A r g V a l ppHI 

tW , - - - - - - - - - - - - - - AJa - - irNLK 

CAG ACG GGC CCC ATT GTG TGG GGG GAG CCA GGG ACC AAT GGC CAG CAT GCC TTC 120S 
^ . G i n T h r G l y P t o I l e V a l T t p G l y G l u P r o G l y T h r A a n G l y G i n H l a A l a p h a pPHI 
^ Hla _ _ _ _ _ _ _ _ _ _ _ irjjLK 

ifl CTC ATC CAC CAA GGT ACC AAG ATG ATA CCC TGT GAC TTC CTT ATC CCG GTC CAG 1269 
t*^ ̂ VT - • l i a H i a G i n G l y T h r Lya H a t l i a P r o C y a A a p P h a Lau l i a P r o V a l G i n pPHI 
tr»"" ' I -

_ _ - _ _ - - - - - - - - - - - - .TOJLK 

r*G CAC CCG ATA CGC AAG GGT TTG CAT CAC AAG ATC CTC CTG GCG AAC TTC TTG GCC 132 9 
* ^ 1 yf 'a P r o l i a A r g Lya G l y L a u H i a H l a L y a l i a L a u L a u A l a Aan P h a Lau A l a pPHI 

iw f ; " , . : — — cB-iii — 

•CT GAG GCC CTA ATG AAG GGG AAG TCG ACG GAA GAG GCC CGG AAG GAG CTG CAG GCC 1 3 8 9 
^ Th- G lu A l a Lau Mot Lya G l y Lya S o t T h r G l u G l u A l a A r g Lya G l u L a u G i n A l a pPHI 
610 m - j j 

SGG AAG AGT CCA GAG GAC TTT GAG AAA CTG CTG CCC CAC AAG GTC TTT GAA GGA AAT 1 4 4 9 
^ Gly I-ya S«E P"^® G l u A a p P h a G l u Lya L a u L a u P r o H l a Lya V a l P h a G l u G l y A a n pPHl 

- I S - I I 1 
_ _ _ - - L a u _ _ _ _ _ _ _ _ _ _ _ _ iTjJLK 

M C CCC ACC AAC TCT ATT GTG TTC ACC AAG CTC ACG CCG TTC ATC CTT GGA GCC TTG ATT 1 5 0 9 
Vn Pro - r i Aan S a r l i a V a l P h a T h r Lya L a u T h r P r o P h a I l e L e u G l y A l a L e u I l e pPHI 

ÛCC ATG TAC GAG CAC AAG ATC TTC GTC CAG GGC GTC ATC TGG GAC ATC AAC AGC TTT GAC 
j l a Mat T y r G l u H l a Lya l i a P h a V a l G i n G l y V a l l i a T r p A a p l i a A a n S a r P h a A a p 

CAC TGG GGA GTG GAG CTG GGA AAG CAG CTG GCT AAG AAA ATT GAA CCG GAG CTT GAT GGC 
flln Trp G l y V a l G l u L e u G l y L y a G i n Leu A l a L y a L y a I l e G l u P r o G l u L a u A a p G l y 

jkûC AGC CCA GTG ACT TCT CAT GAT TCT TCC ACC AAT GGG CTG ATC AAC TTC ATC AAG CAG 
t a r Sar P r o V a l T h r S a r H l a A a p S a r S a r T h r A a n G l y L e u I l e Aan P h e I l e Lya G i n 

Ua CGT GCC AGA AGC CAA TAAACTGGTGCCCCACTGCAGTCCCCACTGTGACTGGTCCTTCTTGTCCÇTT 
d o Arg G ; A l a A r g S e r G i n 

- CP • 
Slji - A^p Thr Lya L e u G l u 

C T G C C C A G A G T C T G C A C T G C A T G G T C C T G C C C T C T G G T T T T G G G T T T G G A C C A T A A G A C C T T T G G G G G A A G C T G G T C 
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

1 5 6 9 
pPHI 

1 6 2 9 
pPHI 

1 6 8 9 
pPHI 

1 7 6 2 
pPHI 

mNLK 

1 8 3 9 

1 9 1 9 

1999 

2 0 2 9 

clonal antibodies were obtained using Balb C mice immunized with 
two doses of 56 |i,g of the same P H I préparat ion. Poly(A'*') R N A 
isolated from pig skeletal musc le ' was used as a template to synthesize 
oligo(c' ;>pr imed c D N A ' ° . The c D N A was ligated into the expression 
vector Agtn (Stratagene) and screened without amplification with 
' " l protein A- labe l led" rabbit polyclonal , or a mixture of mouse 
monoclonal ant i -PHI antibodies. Four of nine positive clones had 
inserts of about two kilobases (kb). They were tested for PHI séquence 
homology by hybridization with an oligonucleotide probe '^ corre-
sponding to amino acids 1-7 of pept ide CB-I-A (Achari et a/.", amino 
acids 263-269 in our séquence). One of the four clones was subcloned 
in the £coRI site of Bluescribe Vector (Stratagene) for D N A séquence 
dttermination by the Sanger dideoxynucleot ide chain termination 
raethod on double-stranded D N A , using a modified T7 D N A poly-
"lerase 'Sequenase). 

''le sensory n e u r o n ' . A s P H I is a b l e t o r e c o g n i z e p h o s p h o r y l a t e d 
8'ucose and f r j c t o s e , it c o u l d a l s o r e c o g n i z e s u g a r - c o n t a i n i n g 
rooiecules a t t h e cel l s u r f a c e . I t is p e r h a p s p e r t i n e n t t h a t ac t ive 
"HI is a d i m e r a n d t h a t m o n o m e r s b i n d t h e s u b s t r a t e b u t a r e 
'"active. 
. Rscently, t h e g p l 2 0 e n v e l o p e g l y c o p r o t e i n s o f h u m a n 
'Wniunodeficiency v i r u s 1 ( H I V - 1 ) a n d s i m i a n i m m u n o d e f i -
"̂ '̂ ncy irus (S IV) w e r e f o u n d t o i n h i b i t n e u r o n g r o w t h in t h e 
Pfssence of N L K ' . S é q u e n c e h o m o l o g y h a s b e e n i d e n t i f i e d 

'Ween N L K ( r e s i d u e s 4 0 3 - 4 4 7 ) a n d a c o n s e r v e d d o m a i n o f 
", '^-1 g p l 2 0 ( r e s i d u e s 2 3 8 - 2 8 2 ) . I t w a s p o s t u l a t e d t h a t t h i s 
IV . i m p o r t a n t f o r th i s i n h i b i t o r y p r o p e r t y of g p l 2 0 , a n d 

in terac t ions b e t w e e n g p l 2 0 a n d N L K m i g h t p l a y a r ô l e in 
. Pa thogenes i s o f A I D S ( a c q u i r e d i m m u n e d e f i c i e n c y syn-
rome)-related d e m e n t i a . 

T o t h e b e s t o f o u r k n o w l e d g e , t h i s is t h e first e x a m p l e of a 
p r o t e i n m o l é c u l e b e i n g e n d o w e d w i t h g l y c o l j ^ i c ac t iv i ty a n d 
t r o p h i c ac t i v i t y . W e c a n n o t , h o w e v e r , e x c l u d e t h e p o s s i b i l i t y 
t ha t t h e l a t t e r f u n c t i o n is m e d i a t e d b y p e p t i d e f r a g m e n t s of t h e 
na t ive m o l é c u l e g e n e r a t e d b y e x t r a c e l l u l a r p r o c e s s i n g . 

T h i s w o r k w a s s u p p o r t e d b y t h e ' I n s t i t u t p o u r l ' e n c o u r a g e 
m e n t d e l a R e c h e r c h e S c i e n t i f i q u e d a n s l ' i n d u s t r i e e t a g r i c u l t u r e ' . 
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Mouse glucose-6-phosphate isomerase 
and neuroleukin 
haye identical 3' séquences 
Pelin Faik, James I. H. Walker, Alison A. M. Redmill 
& Michael J. Morgan 

Wellcome Research Laboratory fo r Molecular Genetics, 
United Médica l and Dental Schools of 
Guy's and St. Thomas ' Hospitals , L o n d o n SEl 9R7, U K 

Neuroleukin is a neurotrophic factor o f relative molecu lar mass 
( M , ) 5 6 , 0 0 0 (56K) found in s k e l e t a l musc le , brain, heart and 
kidneys which supports the survival o f embryonic spinal neurones, 
skeletal motor neurones and sensory n e u r o n e s \ N e u r o l e u k i n is 
also a l ymphok ine product of l ec t in -s t imulated T ce l l s and induces 
immunoglobul in sécrétion by cultured human peripheral blood 
mononuclear cells^. M o u s e neuro leukin has been cloned, the com
plète nucleot ide séquence has been determined' and its complemen-
tary D N A has been transiently expressed in monkey C O S - 1 cells , 
The serum-free supernatant of the transfec ted , but ne t of control 
mock-transfected, ce l l s was shown t o mimic the properties of 
neuroleukin i so lated f rom m o u s e sa l ivary g lands . In our work on 
the molecu lar genet ics of carbohydrate m e t a b o l i s m ' we hâve 
recently i so la ted a m o u s e g lucose -6 -phosphate i somerase (or phos-
phoglucose i somerase , P G I ) c D N A c l o n e using the yeas t P G I gene 
(PGI l)** as a probe. W e report here that there is complète séquence 
identity between the 7 5 9 nuc leot ides at the 3' end of this clone 
(coding and non-coding) and the séquence of mouse neuroleukin. 

W e s c r e e n e d a m o u s e c D N A l i b r a r y w i t h t h e P G I l g e n e of 
Saccharomyces cerevisiae,'* a n d i s o l a t e d a r e c o m b i n a n t ç o n t a i n -
ing a 3.7 k i l o b a s e ( k b ) i n s e r t w h i c h w e s u b - c l o n e d i n t o M 1 3 f o r 
D N A s é q u e n c e a n a l y s i s . C o m p a r i s o n w i t h t h e G e n B a n k 
s é q u e n c e d a t a b a n k r e v e a l e d a 1 0 0 % s é q u e n c e i d e n t i t y b e t w e e n 
the 759 n u c l e o t i d e s a t t h e 3 ' e n d o f t h e m o u s e P G I w h i c h w e 
s e q u e n c e d a n d b a s e s 1 , 1 6 4 - 1 , 9 2 2 o f m o u s e n e u r o l e u k i n . T h e 
s é q u e n c e o f m o u s e P G I a l s o s h o w s 8 7 % h o m o l o g y w i t h t h e 
c o d i n g r é g i o n o f h u r n a n n e u r o l e u k i n ; h o w e v e r , t h e r e is a sig-
n i f i c an t l o s s o f h o m o l o g y (-down t o 6 0 % ) i n t h e 3 ' n o n - c o d i n g 
r ég ion . W e h a v e s e q u e n c e d n e â r l y 7 0 % of t h e yeas t g e n e ( u n p u b -
l i shed d a t a ) : it h a s a h o m o l o g y of 6 1 % w i t h b o t h m o u s e P G I 
a n d m o u s e n e u r o l e u k i n . F u r t h e r c o n f i r m . a t i o n t h a t n e u r o l e u k i n 
a n d P G I a r e i d e n t i c a l ( o r c l o s e l y r e l a t e d ) c o r n e s f r o m a c o m 
p a r i s o n o f p u b l i s h e d p e p t i d e s é q u e n c e d a t a o b t a i n e d f r o m 


