
REPORT DOCUMENTATION PAGE

,ONA% lb f'ESTRiCT!i',.AKIN0S 1 5 1

CWQIrTY CL.AS-CA ON ALTOLY _ 3 015ffTFTON ' AV7A LAB 8 O ; F REPORT_ _ _ _ I
~. ~fApproved for public rel ease; disriucion

1U 7 I 83 unlimited.

BER1 S MONIT0RINQ ORGANZATON REORT NUM BRS

Q~ RMN~ ~fA~~ AN 6b Ol ;CE4YMBOL~. 'aN~ FMN7R!NG ORGANIZATION

~ (f ~o~ab.) Air Force Office of Scientific Researchbll-
0RE S 5 (0ty. ?a te, and ZP Code) 71, ADDRESS (City, State, and~ ZIP CoIe

,,,IFrancisco, CA 9'1 /43-0130 Buldn 410'CTN ljM

2,ANIZ' TION (f&tjk

1E S (Ciry. 5ta to, and ZIP Coat) 110 SOURCE OF FUNDINGNUBR
* .PROGRAM ROJECT TASK jWOPX UNIT

41k2-44 ELEMENT NO N NO. ACS4~N
1 L±ing AFB, DC 203-4861102F232A

JncIludo Socijm'y Clanxfkatlon,)

:.,olj.j c '~ r l oil 'Lfiv of ADI>RT-

PERSONAL AUTHOR(S)
Sri nivas S. SI t ry, I-Iva K ir ten, HEriest Kun

3a TYPE OF REP'JRT T 'ECVEPED 4 DATE OF REPORT (Ytar, M~ont;,, Day) 5 PAGE COUN1T
j)a 1O e 5 To 31 Dec 8S Dec 13, 1988 12

'6 SUPPLEMENTARY NOTATION

COSAlI CODES 18 SUBJEC~i TERMS ',Conrinte on rever- If recetury arid whnrtei'y by block numbiter)

I;ELD GROuP SUB-GROUP

SABSTRACT (Continu* on rtI'rit If necesury anid r&~vflfy by block nujmber)

A VIN A probe was prelmrod fro- cal f liver I ibra y. identitfied by synthetic polynucleotido

dr -Iv, andd cloned Lto. 1 arbdo gt 1. vetr I hybridi zat ion with riRNA of calf liver

20, DIRIBUTION /AVAILABILITY OF AISTRkACT _2' ATACT SECURITY CLASS-tATION
iNCLASSIFIE0tJNILIMITEO 0J SAME AS ROT C 'cUSERS UNCLASSIFIED

DD) FORM 147), P,4 5)AR@dt""A. 4duitiIRa.lt
All ott'' 0,111,100 are owtOIFt

__NLA S_ _ T4- F E



Mc a ftloi of tMe bgvl n liver ADFRTcDN
IM erhlna 8. Sastrv. Eva Kirsten. Ernest Kun

AK~bK-IK. , vZjIb
Materials and Methods:'

Screening of a bovine liver cDNA librarv: Based on the amino acid
sequence of the calf thymus ADPRT (Buki & Kun. 1988) the following
olgodeoxynucleotide probes were chemically synthesized (courtesey of
Cetus Corp. Emeryville, CA). The probes had the following DNA

sequence.

Protein Sequence

NH2- leu ile lys met ie phe

asp val glu ser met lys- COOH

mRNA

5'-CU(G/C) AU(U/C) AA(A/G) AUG AU(U/C) UU(U/C)
GA(U/C) GU(G/C) GA(G/A) UC(U/C) AUG AA(A/G) -3'

AGC

cDNA

3'-GA(C/G) TA(AIG) i'ITIC) TAC TA(AIG) AAA/GI

CT(AIG) CA(C/G) CT(C/T1 AG(A/G) TAC TIrT/C) -5'

TCG

5'-OT(G/C) A'TC/C) AA(A/G) ATG AT(T/C) TITF/C)

GA(T/C) GT(G/C) GA(G/A) TO(T/C) ATG AA(A/G)-3'

AGC

The probe was designed based on the mammalian codon utilization

data base (Chen et al.,). The cDNA probe is underlined. Two of the
probes contained either one of the degenerate bases at the wobble
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position of each codon. A third probe with inosine at the third

position of each codon was also synthesized. A mixture of all these

three probes was employed to screen the bovine liver cDNA library.

A bovine liver X gtl 1 cDNA library was purchased from Clonetech

(Palo Alto, CA) and the library was screened with oligonucleotide

probes as follows. For the first screening the mixture of

oligonucleotide probes was labelled with 32 P using T4 polynucleotide

kinase and y 3 2 P-ATP (Manlatis et al., 1982). Duplicate nitrocellulose

filter lifts containing a total of - 2 x106 plaques were prepared by

plating the phage library on E. Coli Y1090. The prehybridization and

hybridization of the plaques with the labelled probes was performed in

50% formarmide + 5x Denhardts's solution + 5x SSC + 0.1% SDS + 100

gIg/ml denatured Salmon Sperm DNA at 370C for - 48h. After

hybridization, the filters were rinsed twice in 6xSSC + 0. 1%SDS at

420C for 5 min each, washed twice in 3xSSC + 0.1%SDS for 20 min at

37DC and finally in 0. lxSSC + 0. 1%SDS for 30 min at room

temperature. In the first screening 55 positive clones were picked.

These clones were replated and rescreeened separately (5x104

plaques screened for each isolate) with end - labelled oligonucleotide

probes as described for the first screening. Two strongly positive

clones designated pSKK13 and pSKK34 were isolated. Both the

clones were plaque - purified as described in Maniatis et al. (1982)

and the DNA isolated. The DNA from pSKK13 & 34 were restricted

with EcoRI and the size of the insert determined to be - 7.2 kb by

agarose gel electrophoresis in both clones. The reported full - length

0cDNA for poly(ADP-ribose) polymerase is in the range of 3.8 - 4.5 kb at
(Uchida et al., 1987; Chemey et al., 1987; Kurosaki et al., 1987),

indicating that the cDNAs isolated in the present work were almost

twice as long as the reported cDNAs.
Av•aw.Iy Codes
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Subcloning of the insert in pSKK13: The Xgtl 1 clone pSKK13 was

grown on E.coli Y1090 and a large-scale preperation of the DNA was

isolated using the "Lambdasorb TM anti phage X antibody (purchased

from Promegabiotech,WI). The insert in pSKK13 DNA was purified

away from the X arms on a 10 - 30% neutral sucrose density gradient.

Two successive runs of the gradient were necessary for a complete

purification of the insert DNA. The insert DNA was then digested with

Sau3A and Sau3A + EcoRI separateley. Several fragments ranging

between 2.5 - o.3 kb were obtained by these restriction digests. In a

separate reaction M13 mpl8 & 19 were digested with BamH-I and

BamHl + EcoRI. purified on neutral sucrose gradients, and the

restricted DNAs were dephosphorylated with calf intestinal

phosphatase to prevent self-recircularization during ligation. The

fragments from the Sau3A and Sau3A + EcoRI digests of the insert

in pSKK13 were ligated to M13 DNAs obtained from digestion with

BamHI and BamHI + EcoRi and the ligated DNAs were used to

transform E.coll JM101. White plaques were selected on YT plates

containing X-gal + IPTG. Single isolates from these white plaques

were purified and used for DNA sequencing.

DNA sequencing: Single - stranded DNAs (Messing, 1983) were

prepared from the plaque - purified subclones and the insert DNAs

were sequenced employing dideoxy chain termination sequencing

technique of Sanger et al. (1977). Twelve clones were randomly

picked and DNA sequencing was performed.

Computer analysis : The DNA sequences were translated In to protein

sequences, analysed for restriction endonuclease sites. Alignment of

the sequences with the published DNA sequence of poly(ADP-ribose)
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polymerase deposited in GenBanTln(Uchida et al., 1987) was

performed by the programs of Martinez (1988). Results of this

analysis revealed that out of the 12 clones sequenced only one clone

(pSKK13 -12) showed an 85% matching region between positions

1207 - 1325. 5' - GGTACAAGGTTGAAGTGAAGGCCATGATFGAGAAACA

CGGGGGGATGTMACGGGGACGGAGGCCAACAAGGCTrCCGTGCATCA

TCACCAAAAAGGAGGTGGAAAAGATAATAAGAA - 3'. The remainder of

the DNA that has been sequenced had a range of 20% - 60% homology

with the published sequence (Uchida et al., 1987). These results

Imply that 1) the insert DNA in pSKK13 contained cDNA sequences

that correspond to the published DNA sequence and therefore some

parts (in pSKK13 -12) of the insert contain the correct sequences. 2)

The DNA sequences that do not correspond to the published

sequences may have originated from aberrant splicing of the pre-

mRNA for poly(ADP-ribose) polymerase and/or other cDNAs not

related to poly(ADP-ribose) polymerase cDNAs that were ligated to

parts of the correct sequences of the poly(ADP-ribose) polymerase

cDNA during the preparation of the X gtl 1 cDNA library. The

possibility that the cDNA insert in pSKK13 may represent a Bovine

variant of human cDNA poly(ADP-ribose) polymerase (Uchida et al.,

1987) can be excluded because both amino acid sequencing (Bukl &

Kun, 1988) and nucleotide sequencing (Taniguchi et al.. 1988)

showed that the bovine thymus and human poly(ADP-ribose)

polymerase sequences are highly conserved.

Northern blot analysis of mRNA from bovine liver: About 10 - 15 gtg of

polyA RNA from bovine liver (purchased from CloneTech Laboratories,

Palo Alto, CA) was loaded on a 0.8% formaldehyde agarose gel ( 1cm x

5cm) which was prepared and run in MOPS buffer as described by
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Ausubel et al. (1987). The gel was run at a constant voltage of 125V

for - 2hrs untll the bromophenol blue dye was about 2cm from the

bottom of the gel. RNA ladder from BRL (MD) served as markers.

After electrophoresis the markers were visualized by ethidium

bromide staining. The RNA from the gel was transferred by capillary

action on to Hybond TM nylon membranes as described by the

manufacturer (Amersham). The purified insert from pSKK13 was

labelled with 32p by nick-translation (2 X 10s per ml) and hybridized

to the RNA on the nylon membranes at 420C for 48hrs in 50%

formamide + 5x denhartd's solution + 5x SSC + 5gg tRNA per ml as

carrier. After hybridization, the membrane was rimsed twice in 2x

SSC + 0.1% SDS at room temperature. The membrane was then

washed four times in 2x SSC + 0.1% SDS for 5 min each at room

temperature and then finally washed twice in 0.1% SSC + 0.1% SDS

for 15 min each at room temperature. The membrane was then

exposed to X-ray film overnight with a screen.

As an internal control, a nick -translated JP-actin probe (a gift of Dr.

Marc Kirschner's lab at UCSF) was also used to locate the IP-actin-

specific mRNA (Cleveland et al., 1980).

The results of RNA blot analysis shown in figure 1 demonstrate that

a single band of - 4.5 kb representing the mRNA for poly(ADP-ribose)

polymerase was visualized by autoradiography. The size of the mRNA

for bovine liver is in agreement with the size of the mRNA reported

for human as well as bovine reported by other workers (Kurosaki et al.,

1987; Taniguchi et al., 1988). As expected from the results of

Cleveland et al., (1980), the -actin probe hybridized to a single

species of mRNA of approximately 2kb from bovine liver.
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pSKK13 (5' -+ 3') sequences

TCTAGAGATCCTAAAGCCAGAACCACTGGGCAGCGA1TGCTCACITGT
TCTGGTAGCGrAGCAGGTCTGCGCQAAGTGOAGTAGTCGTCACACACGCT
GAGTATCCGGATCGATCATGAACGAAGCTTCGTITrAGCTACAAACCGCG
SEQI

GATrrCGTrCACTCGTCTGGTACGGTTAGCCAGGTCGCCGGGAAAGTr
GCAGTACTGGTCGAACACCG'TrGATGATCCGGAT
SEQII

TrCGTrCGGTCACGGTAGCCAGGCTGCCGGGAAAGTrGCCAGTAACTG
GCTGAACACACCG'TGrATGATCCCCGGGTACCGAGCTCGAATrCGTAAT
SEQIII

1TAGCCAGGCTrCGCCGGGAAAGTriCCAGTAACTGGCTCOAACACCACCGTr
GATGATCCCGTCACGAGCTCGAATrcGTAATcATGGTcATAcGTcT-TC
G1TG
SEQIv

G1TGAGGCGAGITGTATGTGTCACCCGAGCTGAAATACCGGACCTI=
GTATCTACAACGGCATC'ITATAGACTACAATAC
SEQV

AGAAA'TCCCGGTCCCTiTiTGATCTATCAACAGGAGTcATATGAcAAAA
TACACGAAAAATACrCAAC17CGGCAGAGGTAACTCCGGCAAAGACG
SEQ VI

CCClI rF'IATCTATCAACAGGAGTCATrATGACAAATACAGCAAAAATACT
CAAClTGGCAGAGGTAAC'TI'GCCQAAAGGACCAGCGCATGIGGCAGAC
CCGATATCCACAGAGTCTGAAGAAIT
SEgVII
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GGGTACGAGTrGAAATTG
SEQ VIII

GGACTCGTGACAGGTGGCC2TCAGGTCAAITAGTATAAGCCCCAACTCCA
AAAT TCCCCCCGCCCCCTGGTCTI'GTrGTCTC
SEQIX

AGAATGGAACCGCGGGCGAGAGGGGCTGGCTATOvGGCCACCGGTITC1
ACACGGCAACGCGMCTAGCCTGTC
SEQX

CTGAGATCTCCTAGCCTCACTTAGTCACTrATCGAGAGGCGGATGTAGTG
CAGTATGGTACTAAAGACCCAAAAGACCTCCAGGCCAATAGTCAAGGGA
GCTGGTGCGGTCGTATAGCTC1TCGGAATGCAACTAATAACTAAATGTA
ATGGGCAA ITITG
SEQXI

5'- GGTACAAGGTTGAAGTGAAGGOCATGAIrGAGAAACACGGGGGGATG'IT

GACGGGGACGGAGGCCAACAAGGCICITGlrx(ATCATCACCAAAAAGG

AGGTGGAAAAGAT.AATAAGAA - 3'
SEQXII



Clonin of the 209 bp EcoRI-PstI fragment of SV40
Into PUJ19

OPii

EcooRI

CuV4 S4DN d CpUC19(1wihEoi+Planru

EcoRi + P91I and isolate the the products run on a I% agarose gel. The larg
209 bp fragment from a 5% poly fragment was isolated from the gel and EtOH
acrylamide gel run in JxTBE buffer & peciptated. The DNA was dephosphorylated
EtOH precipitate dhe DNA. using calf intestinal phasphatase (2), phenol
Total yield of the 209 bip extracted and EtOH precipitated. The total
fragment was - 0.5 micrograms. yield of the DNA was - 0.5 micrograms.

The 209 bp fragment from SV40 was mixed with pUC19
DNA in equal amounts and ligated ovenight at 12*C using
T4 DNA ligase. The ligation mixture was used to transform
Ecoli JM109 (1). Transformanrs were selected on LB plates cont-
aining X-gal + FF0 + ampicillin (1). Only white colonies were
selected and plasmid DNA isolated by the small scale procedure
of Maniatis et al. (2). DNA was restricted with EcoRI + Pstl and the
products visualized on a 12% acrylamide gel and compared with
an SV40 EcoRI + PstJ digest.

209 bp

2858 bp



2). Maniatis, T., Fritch, E. and Sambrook, J. (1982) Molecular Cloning

- A Laboratory Manual. Cold Spring Harbor Laboratory, N. Y.

1)..Messing, J. (1983) Methods in Enzymol. 101. 20-78.



1-Actin-S


