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The sequence of a rat pancreatic lipasc mRNA was dctrrmincd. The data have been assigned the followingaccession number, X61925, in the EMBI- 
data library. The total length of the mcsscngcr is 1531 nuclcotidcs. plus a poly(A) stretch of about 60 nucleotidcs. A 72-nuclcotida 5’-noncoding 
region is followed by a I4 19-n ucleotidcs open reading frame which encodes a protein of473 amino acids, including the I7 amino acid signal pcptidc. 
The mature enzyme (456 rcsiducs) has 6 additional C-terminal amino acids, as compared with the amino acid scqucncc of pig (direct amino acid 
sequence). dog. man snd rat isocnzymc rrom Cicnbank. M583G9 (all deduced from the nuclcotidc scqucncc). A higher degree of homology cxisls 
bctwccn the amino ucid scqucncc of rat mature cnzymc with those of dog (88%), pig (75%) and man (75%) than with that of rat isolipasc (74%). 

Rat pancreas lipasr; Nuclcotidc sequence 

1 a INTHODUCTlON 

Pancreatic lipase (triacylglycerol acyl hydrolase, EC 
3.1. I .3) the physiological function of which is to hydro- 
lyze dietary triacylglycerols in the duodenum, plays an 
important role in fat metabolism. The enzyme prcferen- 
tially splits the esters of long-chain fatty acids at posi- 
tions 1 and 3, producing mainly 2-monoacylglycerol 
and free fatty acids. and shows considerably higher ac- 
tivity against insoluble emulsified substrates than 
against soluble ones. The first step of the catalysis is an 
adsorption of the enzyme to the water-lipid interface [I]. 
The presence of various amphiphiles such as bile salts, 
by accumulating at the interface of emulsified particles, 
hinders lipase adsorption and completely abolishes li- 
pase activity [2,3]. To overcome such an inhibition, pan- 
creatic lipase must bind another protein, colipase, 
which, by adsorbing to the amphiphile covered interfa- 
ces, allows lipasc to gain access to the substrate [4]. 

We have recently reported the nucleotide sequence of 
rat pancreatic colipase mRNA [S]. In this paper, we 
determined the nucleotide sequence of a rat pancreatic 
lipase cDNA and its deduced amino acid sequence (ac- 
cession number in the EMBL Data Library, X61925). 
The comparison of the polypeptide chain sequence iden- 
tity with another from rat (Genbank M58369), obtained 
in Dr. Mark E. Lowe’s Laboratory (Washington Uni- 
versity School of Medicine, St. Louis, USA), as well as 
with those from other species, will help, in conjunction 
with site-specific mutagenesis, in defining residues es- 

sential for interaction with colipase and lipids. We also 
report the partial nucleotide sequence of another cDNA 
clone. which is half-length and presents unambiguously 
some minor changes, This may reflect the cloning of 2 
closely related, perhaps allelic, pancreatic lipase 
mRNAs. 

2. MATERIALS AND METHODS 

[0P]dCfP (‘1 IO TBq/mmol) and [a-‘?i]dATP (~37 TBq/mmol) 
wcrc from Amcrsham Corp. (Lcs Ulis, France). The double-stranded 
deletion kit and scqucncing kit were from Pharrnach (Saint-Qucntin 
cn Yvclincs. France). Tbc olher reagents have already been describtd 
elsewhere [6]. 

The construction of a rat pancreatic cDNA library in pUC9 has 
been reported [6]. Rat &t I I library was from Clontcch (Calif’ornia, 
USA). cDNA inserts of interest from the phage library were subcloncd 
into dephosphorylatcd and EcoRl-digested pUCI8 plasmids Tar prc- 
parutive growth. Rat pancreatic libraries were screened with a canine 
pancrtxtic lipasc cDNA [7], radiolabcllcd by nick-translation [8]. 
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dc Biologic Mol&zulaire du Centre National de la Rcezhcrche Scicntifi- 
qne, 31 Cbumin Joseph-Aiguier. F-l 3 402 Marseille Ccdcx 9, France. 
Fax: (33) 9171 7896. 

Plasmid DNA t-rom positive clones were prcparcd and subjected to 
sequence analysis. The recombinant pUC9-lipasc and pUClS-lipasc 
cDNAs wcrc cloned again in the corresponding plasmid in the other 
oricmation after digestion by Purl and EcuR1 restriction enzymes. 
respeclively. Partially deleted clones were obtained using the double- 
stranded nested deletion-kit rrom Phurmxia: recombinant pUC3- 
lipasc plasmid was cut by f3urt1MI. Reccsscd 3’cnds of DNA was then 
filled by Klenow fragment E. cofi DNA polymerase in the presence of 
thiodcoxynuclcotidctriphosphatcs. DNA was then digested by rcstric- 
tion enzyme HL/zdll. As far as the recombinant pUClt-lip‘asc plasmid 
was concerned, it was double-digested by Purl which gcncrales 3’- 
protuding ends, and MimiIl. Blunt ends of DNAs were unidirLrtion- 
ally digested by cxonuclcase III. Deleted plasmids were rc-ligated and 
do&e-stranded DNA individually sequenced by the dideoxychnin 
termination procedure [!I, IO] using a sequencing kit from Pharmacia. 
The entire sequence of the inserts were dctcrmined in this way, using 
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AACAAGCACCTGGCTCCTGTGACCACACCAGTCACCTTAGGATCTGCATCTCCATCAGCTGAAAAAGCAGAGATGCTGACC 
MetLeuThr 
-17 

CTCTGGACAGTCTCTCTTTTCCTACTGGGGAGCAGGCCTTGGATGCTTTTCTGAC 
LeuTrpThrValSerLeuPheL@uLeuGlyAlaAlaGlnGlyLysGluValCysTyrAspAsnLeuGlyCysPheSerAsp 

-1 1 11 
GCTGAGCCCTGGGCAGGGACAGCTATCAGGCCCCTCAAACCACTCGCTTCCTG 
AlaGluProTrpAlaGlyThrAlaIl~ArgProLeuLysLeuLeuProTrpSerProGluLysIleAsnThrArgPheLeu 

21 31 

CTGTACACCAATGAGAACCCAACTGCTGCTTTTCAGACTCTCCAGCTTTCTGACCCATTGACCATTGGGGCCTCAAATTTTCAA 
LeuTyrThrAsnGluAsnProThrAlaPheGlnThrLeuGlnLeuSerAspProLeuThrIleGlyAlaSerAsnPheGln 
41 51 61 
GTTGCCAGGAAGACTCGGTTTATCATCCaTGGeTTCATAGGAAC 
ValAlaArgLysThrArgPheIleIle~isGlyPhellsAspLysGlyGluGluAsnTrpValValAspMetCysLysAsn 

71 81 91 
ATGTTCCAAGTGGAGGAGGTGAACTGCATCTGCATCTGTGTGGACTGG~G~AGGTTCTCAGACTACCTACACACAGGCTGCC~C 
MetPheGlnValGluGluValA5nCysIleCysValAspTrpLysLysGlySerGlnThrThrTyrTllrGlnAlaAlaAsn 

101 111 121 
AATGTGCGAGTAGTGGGTGCCCAGGTAGCTCAGATCGAACTACAGCTACTCGCCTTCCAAAGTC 
AsnValArgValValGlyAlaGlnValAlaGlnMetTleAspIleLeuValLysAsnTyrSerTyrSerProSerLysVal 

131 141 
CACCTCATTGGCCACAGCCTAGGAGCCCACGTGGCCGGGGGCAGGAAGTCGGACTCCAGGTCTAGGCAGAATTACAGGA 
HisLeuIleGlyHisSerLeuGlyAlaHisValAlaGlyGluAlaGlySerArgThrProGlyLeuGlyArgIleThrGly 

151 161 171 
CTGGATCCTGTAG~GCAAACTTCGAGGGCACTCGAGGGCACTCCTGAAGAGGTC~GGCTTGACCCCTCGGATGCTGAC'~TTGTTGATGTG 
LeuAspProValGluAlaAsnPheGluGlyThrProGluGluValArgL~uAspProSerAspAlaAspPheV~lhspVal 

181 191 201 
ATTCACACAGATGCAGCTCCCTTGATCCCGTTCTTGGGCTTCGGAACAAACCAAATGTCAGGGCACCTTGACTTCTTCCCC 
IleHisThrAspAlaAlaProLeuIleProPheLeuGlyPsnGlnMetSerGlyHisLeuAspPhePhePro 

211 221 
AACGGAGGACAGAGCATGCCCGGGTGC~GAAGAATGCTCTGTCCCAGATTGTAGACATCGATGGCATCTGGTCAGGAACC 
AsnGlyGlyGlnSerMstProGlyCysLysLysA~nAlaLeuSerGlnIleValAspIleAspGlyIleTrpSerGlyThr 

231 241 251 
AAA GAC 

CGGGACTTTGTGGCTTGTAACCACCTGAGAAGCTACAAGTACTACTTGGAGAGCATCCTThACCCTGATGGGTTCGCTGCA 
ArgAspPheValAlaCysAsnHisLeuArgSerTyrLysTyrTyrLeuGluSerIleLeuAsnProAspGlyPheAlaAla 

251 271 281 
TACCCCTGTGCTTCCTACAAGGACTTTGAGTCTAACAAAATGCTTCCCCTGCCCAGATCAAGGCTGCCCACAGATGGGTCAC 
TyrProCysAlaSerTyrLysAspPheGluSerAsnLysCysPheProCysProAspGlnGlyCysProGlnMetGlyHis 

291 301 
TATGCCGATAaGTTTGCCGGCAAGTCAGGTCAGGTGACGAGCCACAGAAGTTCTTCTTG~CACAGGAGAAGCCAAG~CTTTGCA 
TyrAlaAspLysPheAlaGlyLysSerGlyAspGluProGlnLysPhePheLeuAsnThrGlyGluAlaLysAsnPheAla 
311 321 331 
CGCTGGAGGTACCGTGTTTCCTTGATACTGTCTGGAAGAATGGTCACAGGGCAAGTCAAAGTGGCTCTGTTTGG~GTAAG 
ArgTrpArgTyrArgValSerLeuIleLeuSerGlyArgMetValThrGlyGlnValLysValAlaL~uPheGlySerLys 

341 351 361 
ACAATACACGCC 
GGCAATACACGCCAGTACGATATCTTCAGGGGAATTATCAGCTC 
GlyAsnThrArgGlnTyrAspIlePheArgGlyIleIl~LysProGlyAlaThrHisSerSerGluPheAspAl~LysLeu 

371 381 391 
GACGTGGGP~CAaTTGAGAAAGTCAAGTCAAGTTTCTCTGGAACAATCAAGTGhTAAACCCAAGCTTCCCCAAAGTGGGCGCAGCC 
AspValGlyThrIleGluLysValLysPheZeuTrpAsnAsnGlnValIleAsnProSerPheProLysValGlyAlaAla 

401 411 
AAGATCACTGTGCAAAAGGGAGAGGAGCGGACGGAGTACAACTTCTGTAGTGAAGAGAC~GTGAGAG~GhChCTCTGCTC 
LysIleThrValGlnLysG1yGluGluArgThrGluTyrAs~PheCysSerGluGluThrValArgGluAspThrLeuLeu 

421 431 441 
ACTCTCTTGCCTTGTGAAACCTCAGACACAGTG~CCTCTThGTGACACC~TA~ ATCATCAGCTGCACTT(A), 

ThrLeuLeuProCysGluThrSerAspThrValSTOP 
451 

Fig. I. Nucleotide sequence and dcduccd amino acid sequence of rat pancreatic lipase. The stop codon (TGA) and the polyadenylation signal 
(AATAAA) arc underlined. (A)n indicates the poly(A) tract a~ the 3’ terminus of the mRNA. Signal pcptide extends from residnc -17 to residue 
-1. The site for proteolylic cleavage of the signal pcptide bctwcen Gly -I and Lys I is based on homology with the amino-terminal sequence of 
porcine lipasc [I@ Residues nrrmbcrs arc indicated under the amino acid scqucncc. The differences found in the nucleotidc sequence oT the second 

62 
parlial clone are given above. 



Volume 296, number I 

I8 clones, respectively. As unidircctionul dchcd DNAs were 
obtained, the rccombinent cDNAs cloned in the other orientation 
were subjected to the same~deletion procedure. to generate ncstcd 
deletion libraries in Ihc other dire&on and resulting clones were again 
individually sequenced. NucleoGdc sequcncc ol’W entire inserts were 
thus delermincd from both strands. 

3. RESULTS AND DISCUSSION 

3. I. Library screening 
Only 1 positive clone was obtained from the pUC9 

cDNA library (about 1500 transformants) which was 
selected for sequence analysis. The pUC9-recombinant 
plasmid had an insert size of 692 nucleotides and en- 
coded only the half terminal part of the protein (begin- 
ning at nucleotide 840, which corresponds to lysinc 239). 
A few positive clones were prepared from the &tl I 
library and only I (referred to as pUCl8 recombinant 
clone) was long enough to include the 5’ untranslated 
region of mRNA. Further identity of these clones was 
also based on hybrid selection assays of mRNA, trans- 
lation in the reticulum lysate system, and subsequent 
separation of the translated products by a onc-dimen- 
sional gel electrophoresis. Only a few secretory proteins 
(about 20) have been shown to be expressed in ex- 
ogenous pancreas [i I]. The translation product had a 
characteristic position on the gel, corresponding to that 
of lipase. 

3.2. Nucleotide sequence 
The nucleotide sequence of rat lipase mRNA and the 

deduced amino acid sequence are shown in Fig. 1. 
pUCi8 recombinant clone extends from nucleotide l- 
1531, whereas pUC9 recombinant clone extends from 
nucleotide 840-l 531. Both sequences were identical, ex- 
cept for I2 nucleotides, which represent less than 2% of 
base replacement: G(930), T(960) and G(l217-1227) 
were changed to A, C and ACAATACACGC, respec- 
tively, leading to the following amino acid residues: 
Lys(269), Asp(279) and Thr(365)-Ile-His-Ala(368), re- 
spectively (see Fig. 1 for changes in nucleotide sequence 
and Fig. 2 for amino acid replacement). The existence 
of 2 closely related lipase sequences may be explained 
by the cloning of 2 allelic genes. Up to now it was 
thought that there was a single lipase in rat pancreatic 
tissue. Indeed, when pancreatic juice or homogenized 
purified zymogen granules from Wistar rats were sub- 
mitted to a 2-dimensional isoelectricfocusing/sodium 
dodecylsulfate gel electrophoresis, a single lipase spot 
could be visualized [1 l’j. Moreover, Northern blot anal- 
ysis of pancreatic mRNA shows a single hybridization 
band with nick-translated lipase probe of about 1600 
nucleotides, suggesting, as far as the size is concerned, 
the presence of’ a single I~~RNE~ [d&-G tot shown). By 
contrast, several lipase isozymes were reported to be 
present in the pig 1121, variability in the glycan chain 
being assumed to account for multiple forms of pig 

enzyme. The entire sequence oflipase mRNA which we 
describe here has 1531 nucleotides, plus a poly(A) tail 
of at least 60 nucleotides. A long S’-noncoding region 
of 72 bases was found, which was significantly longer 
than the corresponding ones in dog (34 nucleotides [7]) 
or man (I2 nucleotides [ 13,141) and presented a low 
degree of identity with both 5’ untranslated segments 
(17 and 50% identity with dog and man sequences, re- 
spectively). The open reading frame extends from the 
initiation codon ATG at positions 73-75 to the termina- 
tion codon TGA at positions 1492-1494. It is followed 
by a 37-nucleotide stretch which includes the consensus 
polyadenylation signal AATAAA located I6 nu- 
cleotides upstream from the poly(A) tail. 

3.3. Anzino acid sryirertce 

The main amino acid differences between rat lipase 
sequence and the other reported sequences are summar- 
ized in the table. The Iipase mRNA encodes a protein 
containing a signal peptide of 17 amino acids and a 
mature enzyme of 456 amino acids (mol. wt. of the 
processed molecule 57 798 kDa). The signal peptide ter- 
minates with a glycine at position -1, which is known 
to be the mssi frequent C-terminal residue in eukaryolic 
signal peptides [l S]. The rat prepeptides are comparable 
in length and hydrophobicity to those of dog [7] and 
man [13,14]. The N-terminal residue of rat lipases, like 
that of dog and man enzymes, is a lysine, instead of a 
serine in the pig lipase [ 161. The mature enzyme shares 
65, G5, 66 and 82% identity with rat isoenzyme from 
Genbank, pig, man and dog lipases, respectively. If 
chemically similar amino acids are taken into account 
1171, the homology increases to 74, 75, 75 and 88%. 
respectively. Rat lipase has several additional residues, 
as compared with the already known sequences of pig, 
dog and man; Trp3” which is lacking in the pig sequence; 
Gln4w which is absent in the man enzyme, as well as in 
the rat isoenzyme from Genbank; SeP and As@’ 
which is lacking in pig, man and rat (Genbank) lipases; 
as well as a C-terminal stretch of 6 residues (Gl@‘- 
Val”‘, which is unique in our rat sequence. It must be 
here emphasized that this -COO11 extension has been 
found in all positive clones we isolated (1 from the 
pUC9-cDNA library and 4 from the Agt 11 library) and 
that the nucleotide sequence has been performed in both 
directions, thus eliminating sequencing errors (see Fig. 
3 for nucleotide sequence}. The high degree of identity 
of the dog cDNA probe with our rat sequence at the 
amino acid level (82%), as compared with that of ral 
isoenzyme sequence from Genbank (65%) certainly ex- 
plains that, when screening rat cDNA libraries under 
rather stringent conditions with the dog probe, we iso- 
lated only 2 very similar forms of lipase. Two deletions 
rc!ativc to pig, men and rat isoeF,vme from Gcnbank 
sequences are observed in ours from rat; an isoleucine 
between residues 170 and 171 and a tyrosinc between 
residues 403 and 404. 13 Cys residues are conserved in 
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21 4i 

rat 1 MLTLWTVSLFLLGAAQGK,v ~"CYDNLGCFSDAEPWAGTAIRFLKLLPNSPEKINTRFLLYTNENPTA 

rat 3 M FAV- PA FK DA S ID A AQ QDN 

61 81 101 

rat 1 FQTLQLSDPLTIGASNFQVARKTRFIIHGFIDKGEE~~MCKNMFQV~E~CIC~WKKGSQTT 

rat 3 Y KI-T ASS RN KTN I LS K S G RA 

121 :41 161 

rat 1 YTQAANNVRWGAQVAQMIDILVKNYSYSPSKVHLIGHSLGAHVAGEAGSRTPG-LGRITGLDPVE 

rat 3 TQ E LLVNV KSDLGHP DN S K FAI AA 

181 201 221 241 

rat 1 ~FEGTPEEVRLDPSDADFVDVIHTDAAPL~PFLGFGTNQMSGHLDFFPNGGQSMPGCKKNALSQI 

rat 3 PY Q TQ A 1 N MS TV ME Q 1 

26: 281 331 

rat 1 VDIDGIWSGTRDFVACNHLRSYKYYL~SILNPDGFAAYPCASYKDFESNKCFPCPDQGCPQMGHYA 

rat 3 E A TD V T SGFS S NV SA GSE 

32 I. 341 361 

rat 1 DKFAGKSGDEPQKFFLNTGEAKNFARWRYRVSLILSG~VTGQVKVALFGSKGNTRQYDIFRGIIK 

rat 2 TIHA 

rat 3 YP TKELY Y DKS Q TVT QK HIL S NG SK EV K SLH 

381 4c1 421 441 

rat 1 PGATHSSEFDAKLDVGTIEKVKFLWNNQVlNPSFPKVGAAK~TVQKGEERTEYNFCSEETVREDTL 

rat 3 D VK SDM DLQ TYN TL SR S ERNDG V-F QD V 

rat 1 LTLLPCETSDTV* 

rat 3 SAC* 

Fig. 2. Amino acid sequences for rat pancreatic lipasca. The complete sequence which was oblaincd from the ilgt I I clone is given in \hc upper line 
(referred to as rat I), The data have been ass&d the following accession number in the EMBL lhtu Library: X61925, Only the minor change:cs. 
occurring between residue numbers 365 and 368 of the pwiul clone, derived from the pUC 9-cDNA library, are indicaled (rat 2). Rat 3 sequence 
wtis reported in Gcnbank (M553G9) and was realized in Dr. Mark E. Lowe’s Laboratory (Dcpariment of Pediatrics, Washingion University School 
of Medicine, St. Louis, MO G3114. USA). The difkxcnccs found in lhe sequcnccs arc given. Residue numbers arc indicdtcd above the amino acid 

sequence. *Shows the last amino acid of the protein. 

the rat sequences. Rat pancreatic lipases have the poten- 
tial to form the 6 disulfide bridges present in the pig 
protein [iSi. Residue Cys”! in pig and man iipasr se- 

(position 182 in the rat sequence). Although this SW 
group has been shown to be the more reactive SH group 
Ail ~~-ei~lyimaieirilide ofh $genzyxc, it is ilet ~SSCG- 

quenccs, which is not involved in a disulfide bridge, is 
lacking in dog and both rat sequences, and replaced by 
an Asp in our clone or a Tyr in the other rat sequence 
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tial for lipase activity [19]. The deduced amino acid 
sequences of rat lipases contain all the residues which 
have been demonstrated to be important in the catalytic 
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Fig. 3. Nucleotidc sequence of the 3’ end OT the rat lipase mRNA 
corresponding to the COOH-terminal cxtcnsion. Cys-450 in the amino 
acid sequence is indicated (TGT codon), as well as the stop codon 

(TGA). 

activity or in the binding of the substrate, The hydro- 
phobic sequence IGI-ISLG is conserved. This region 
contains the essential Se@” (which corresponds to 
residue IS4 in the rat sequence), the chemical modifica- 
tion of which results in the loss of enzymatic activity 
[20,21]. This residue, stoichiometrically labeled with the 
organophosphorus reagent E 600 (micellar diethyl p- 
nitrophenyl phosphate), was shown to be involved in 
catalysis since the binding of E 600modified pancreatic 

lipase to lipid/water interface was comparable to that of 
native lipase 1221. It has been demonstrated from the 
crystallization data of human pancreatic enzyme [14] 
that the side chain of SerN5’ was hydrogen-bonded to 
His!~~ , which made another hydrogen bond with Asp”‘. 
The residues constituting the triad Asp-His-& are 
found in the sequence of rat lipase, as well as in those 
of pig, dog and man. This triad is covered by a surface 
loop or ‘lid’ [14,23], which has been suggested to move 
during interfacial activation [14]. This assumption has 
recently been directly supported by the crystal structure 
determination of a complex of a triacyl glycerol lipase 
from the fungus, Rlti~onttrcor midtei, with the enzyme 
inhibitor rr-hexylphosphonate ethyl ester, where the ac- 
tive site is exposed by the movement of the helical lid 
[24]. Other amino acids involved in pig lipase activity 
are present in rat pancreatic lipases such as one of the 
histidines 75 or 1% (positions 77 and 158 in the rat 
sequence), the ethoxyformylation of which results in the 
loss of activity toward triacylglycerol hydrolysis [26]. 
His”‘” of the acylation site of pig enzyme (corresponding 
to residue 355 in rat lipase), which reacts rapidly with 
ethoxyformic anhydride and permits the transient 
formation of an acyl lipase derivative [25] and LYS~‘~ 
(corresponding to residue 374 in the rat, which is the 
first lysine in the pig enzyme to become acetylated by 
p-nitrophenylacetate and is responsible for colipase 
binding 1261 are replaced by a glutamine and an argi- 
nine, respectively, in our sequence. Asni”‘, which had 
been shown to be modified by the addition of a short 
glycan chain in porcine pancreatic lipase 1161, is re- 
placed by a proline in the rat and dog sequences and 
phenylalanine in rat isoenzyme sequence from Gcnbank 
(equivalent position, I68 in rat sequence). Two other 
potential N-glycosylation sites exist in the rat enzyme; 
Asn’*‘-Tyr-Ser and AstF-Pro-Ser. 

In conclusion, the rat pancreatic lipase clone we iso- 
lated is more closely related to dog pancreatic lipase as 

Table I 

Summary of the main amino acid difl’erenccs between rat lipasc sequence and the other reported scqucnees 

Residue number* 

clone I** 
clone 2*** 
clone 3**** 

I 30 56 140 I68 between 182 355 374 bctwcen 406 432 451456 
170-171 403-404 

K W S N P dcl N Q R dcl Q N ETSDTY 

Q R del Q N ETSDTY 
K W dcl D F 1 Y H K Y dcl dcl del 

Pig [l6] S dcl del S N I C K Y N del dcl 

Dog 171 W 
: W 

s N P del S dcl N S del 
Human [13,14] dcl A N I C 9 K K Y del dcl &I 

l .‘knirm acid numbering corresponds to that derived from our rut lipasc li_tll.length clone. 
**full-length cDNA isolnted by us from the /2ptl I cDNA library. 
***ptrtisl cDNA isolated from the pUC9 cDNA library. 
****unpublished sequence born Dr. ME. Lowe’s Laboratory (St Louis, USA), reported in Genbnnk (M58369). 
dcl, deletion. 
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regards the position of the deleted and inserted amino 
acids as well as amino acid sequence. We have isolated 
another cDNA clone coding for pancreatic lipase with 
only minor changes in the partial sequence which may 
corrcspond to an allelic form of the gene. The presence 
of 6 additional residues in the C-terminal part of the 
protein may suggest that this part of the protein is not 
essential for lipolytic activity. Another unpublished 
cDNA sequence for rat pancreatic lipase is present in 
Genbank (M58369) with only 65% identity at the amino 
acid level with the presently reported sequence. Most of 
the changes are, however, conservative. These data pro- 
vide strong evidence that at least 2 genes for pancreatic 
lipase are present in the rat. The full length cDNA for 
rat lipase reported here, and a full length cDNA for rat 
pancreatic colipase isolated recently by us [5], provide 
the ability to test the function of both pancreatic lipasc 
and colipase by site-directed mutagenesis. 
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