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Nucleotide sequence of the right 1 0Q/o of adenovirus type
12 DNA encoding the entire region E4

T.Hogenkamp and H.Esche*
Institute of Molecular Biology (Cancer Research), University of Essen, Hufelandstrasse 55, D-4300
Essen 1, FRG

Submitted April 2, 1990 EMBL accession no. X51800

We report the sequence of 3.5 kb of the right end of the
adenovirus type 12 genome, containing the entire coding capacity
of early region 4. The nucleotide sequence was determined by
the Sanger dideoxy method (1). 189 bp of the right ITR of Adl2
published by Shinagawa and Padmanabhan (2) show 98%
homology with the equivalent region of our nucleotide sequence

and a high degree of homology with region E4 of the in vivo
nononcogenic adenovirus types 2 and 5 (3, 4). The theoretical
amino acid sequences corresponding to the various open reding
frames are indicated. The putative TATA-box at nt 283 and the
poly (A) addition site of region E4 at nt 2960 are underlined.
The putative poly (A) addition site of the fiber mRNA transcribed

1 CATCATCAATAATATACCTTATACTGGACTAGTGTATAAAATGAAGTGGGCGTAGTGTGTAATTTGATTGGGGGAGGTGTGGCTTTGGCGTGCTTGTAAGTTTGGGCGGATGAG
121 GAAGTGGGGCGCGGCGTGGGAGCCGGGCGCGCCGGATGTG#.GTGTCGTGAGAACACCGTATTATGCCGAGTCATATGCGGAAGTGATTTTTTTCGCGGGCTTTTGGGGTTTTTTTTGTG
241 TTGTGTAGGCGAACTTTGGCCATTTACGTCACTATTTGCGCACTTGCGGCA GTTGTGTG GCTGGCTTTGTACTGTTTTTCTGGTAAGGCATTATGGC

M A
361 TGCTTTTGAGACTCTTTATGTGTATTTTACGGGACCTGC- GCTATGTTGCCTAAACAAGAGGGCGACTCTAATGCTTATGTGTTATTTTCTGCTGCGAATTTTGTTATACCTCCACATGG

A F E T L Y V Y F T G P G A M L P K Q E G D S N A Y V L F S A A N F V I P P H G
M C I L R D L G L C C L N K R A T L M L M C Y F L L R I L L Y L H M

481 AGTTGTGCTTTTATATTTGCACATAGCAGTTGATATTCCTCCTGGATATTTGGGAACATTGTTTTCATTATGCGACATGAACGCCAGAGGGGTTTTTGTTGGCGCTGAAACGCTTTATCC
V V L L Y L H I A V D I P P G Y L G T L F S L C D M N A R G V F V G A E T L Y P

E L C F Y I C T *

601 AGGCTCAAGAATGGAGCTCAGTGTTTTGTTGTTTAATCATTCCGACGTGTTTTGCGATGTTCGCGCAAAGCAGCCAGTCGCGCGCTTGCTTTTAAGTAGAGTTGTTTTTCCACCCGTTTG
G S R M E L S V L L F N H S C V F C D V R A K Q P V A R L L L S R V V F P P V C

CCAGGCATCTTTAATTTAACATATTTTTTATTTTTCAGGCTAACCTAAAGCATGTTTCAGAGGTCGCTTGTTCATTACTCCGTGTTGTTCCGGAGTCTTTACGGAACTATTTGCATGGC
Q A S L I * M F Q R S L V H Y S V L F P E S L R N Y L H G

TTAGATTTGAGGTGACGTTTCTTAAAGACGTGCTACCTGAGTTTTGGCTGCTGGTAATGCATTATTTAACTCCTCCTATGCGCGhTGTCTACGTTGGCGCCACGCTTACTAATATG
L D F E V V T F L K D V L P E F W L L V M H Y L T P P M R D V Y V G A T L T N M

M S T L A P R L L I W
GGTCCATTTrGTGCAAGTTGTATGTTCTGTGGGAACTCCGGAACTTGTACCTGGAGGTGAACTTTCTTTGCTGCTGGCTTCTGATTTGTATGATTTATACAACTGGCATTAAGATGTCAG
G P E V Q V V C S V G T P E L V P G G E L S L L L A S D L Y D F I Q L A L R C Q
V 01 L C It L Y V L R E L R N L Y L E V N F L C C W L L I C M I L Y N W H *

CT TEATCTACTGAATTTACTGCAGGTGTTTGAAGATCCAGACTTTTTTCAGCAAATATGAAGTACTGCCTGCGGATGGCGGTGGAMGGCGCCC
L R D Q S V B P N V N L L N L L 0 V F E D P D F F Q 0 I *

M K Y C L R M A V E G A
TAANTTTATTIA U ACIITAAACCTGCAAAATCAGTGTGTTCAAAAAACAACAGGGAAGAATGAAAATTACCTGGGAATGGTTCAGTCAGGCAGTTTGATGATAGAAG
L T E L F DJ I H G L N L Q N Q C V Q I I Q Q W K N E N Y L G M V Q S G S L M I E
AGTTTCATGATAATGCATTGITTGCTTTCTmGTTTATCGAAATCAGAGCTGTGGCTCTTTTAGAAGCTGTTGTTGAACATTTGAATCGCTTACAATTTGATCTGGCTGTGATCTTTC
E F H D N A F A L L L F I E I R A V A L L E A V V E H L E N R L Q F D L A V I F
ACCAGCACAGCGGGCACGCTGCCACCTGCGAGATTTACGCATTCAAATCCTTGCTGACCGTCTTGATTAAGTTTTTATGCCTCTACCTTGrATTCCTCCTCCTCCTGTA,AGTCGGG
H Q H S G G D R C H L R D L R I Q I L A D R L D * M P L P C I P P P P V S R
ACACGGCTGCCTGCATAGCATGGCTTGGTTTAGCCCATGCATCCTGTGTGGATACTCTGCGCTTTATTAAACATCATGATTTGAAGATAACACCTGAAGCTGAATACATTTTAGCAAGCC
D T A A C I A W L G L A H A S C V D T L R F I K H H D L K I T P E A E Y I L A S
TGCGAGAGTGGTTGTACTTTGCTTTTTTGACGGAACGCCAACGCTGCAAACAAAAAGGACGAGGTGCGATAACCAGTGGTCGTACGTGGTTTTGTTTTTTTA,AGTACGAAGACGCTCGCA
L R E W L Y F A F L T E R Q R C K Q X G R G A I T S G R T Y F C F F K Y E D A R
AGTCTGTTGTTTACGATGCAGCGCGACAGACGGTATCGCTACAGATTGGCACCATAC_AACAATACAACTACCGCCCTGTGAGGAACAGTCAAAAGCTACGTTGAGTACTTCGGAAAAT
R S V V Y D A A R Q T V S L Q I G T I Q Q V P T T A L *

M Q R D R R Y R Y R L A P Y N X Y Q L P P C E E Q S K A T L S T S E N
TCTTTATGGCCTGAGTGTAATAGTCTGACTTTACATAATGTAAGTGAGGTAAGAGGCATTCCTTCATGTGTAGGTTTTACAGTGCTGCAGGAATGGCCAATACCGTGGGATATGATTCTA
S L W P E C N S L T L H N V S E V R G I P S C V G F T V L Q E W P I P W D M I L

ACTGATTATGAGATGTTTATTTTG;AAAAAATACATG;AGTGTATGTATGTGTTGTGCCACTATAAATGTTGAAGTTACTCAATTATTACATGGTCATGAGCGGTGGCTTATTCATTGTCAT
T D Y E M F I L R K Y M S V C M C C A T I N V E V T Q L L H G H E R W L I H C H

M L K L L N Y Y M V M S G G L F I V I
TGCCAGCGTCCGGGTTCACTACAGTGTATGTCAGCTGGGATGCTTTTGGGACGCTGGTTCAAAATGGCCGTATATGGCGCCTTAATTAACAAAAGGTGTTTTTGGTATCGGGAGGTTGTT
C Q R P G S L Q C M S A G M L L G R W F K M A V Y G A L I N K R C F W Y R E V V
A S V R V H Y S V C Q L E C F W D A G S 1K X P Y tt A P *

AACCATTTAATGCCTAAAGAGGTGATGTATGTGGGAAGCACCTTTGTTAGAGGTCGCCATTTAATTACTTTAAAATTATG;TATGATG;GCCATG;CCTGGTTAGCGTTAGAAAAAGTTAGT
N H L M P K E V M Y V G S T F V R G R H L I Y F It I 11 Y D G H A 11 L A L E: 1 V S
TTTGGATGGAGCGCCTTTAATTATG,GAATTTTAAATAACATGTTAGTGCTGTGTTGTGATTATTGTAAMGATAAGTGAGATACGCATGCGCTGTTGGCCTCGTCGTACCAGACTGCTA
F G W S A F N Y G I L N N M L V L C C D Y C K D L S E I R M R C W P R R T R L L

ATGTTAAAAGTTGTTCAAGTAATTGCTGAAAACACTGTTCGCCCTCTAAAACATAGTCGGCATGAACGTTATCGTCAGCAACTGCTAAAGGGTTTAATTATGCATCATCGAGCAATTTTA
M L K V V Q V I A E N T V R P L K H S R H E R Y R Q Q L L K G L I M H H R A I L
TTTGGAGATTATAATCAACGAGAGAATCCTTGGGCGGCTGATGGACACTGACTGTTGTTACTTTTTGTAGGATAAAATCATGGACCTGGTTTTGGATGGGGAATGCCGCTTGAGTGACTG
F G D Y N Q R E N P W A A D G H * M D L V L D G E C R L S D C
TGCGGGCGAGGGATTCGTTTCCATCACCGACCCTCGCTTTGCCCGTAAAGAAACTGTGTGGACGCTAACGCCAAAAAACCTAAGTCGAAATATTCAAGTGCAGTTGT'TTTCAG,CTACAAA
A G E G F V S I T D P R F A R K E T V W T V T P K N L S R N I Q V Q L F S A T K

GGGGGAAAGGGAGGTATACAAGGTAAAATGGGAAGGAGGCAGTTTAACCACGCGTATAGTGTAAAAAAAAA IUUAT&CAATAAGTACGCAATTTGTGTTTTGTGTGTGrT,=
G R R E V Y K V K W E G G S L T I R I V *

TATTCTTGGGTAATGTAAGAAAAGGAGCAGGATGGTGTAGAGGAAGGCTGATTTATATAGTTTGATAGACCTGACCACATGAATGTTAAAKGGTATCCATTTAGCGACGTAATGCCATTAA
ATGCAACTTTCATTGTTATAGGTTTAGATGTATCTCCCTGTAAGTACGTGAGACTTACCATTTGG;CTTTTAGCCTCACTGGCATTTGGTCTAGGGTAAGCACTCACATTAGGCATAAAAC
CTAGACCATTGGTAACAGTATTGGTAGACACTGATTGGCCTTGTCTATATCCCCACGAAGCTTGGGGAACQAGGGCAGTAGGGGTTGATGTGATTAATCTTCCCTGTTCATCAAACACTA
AATGCACTCCTACAGTGGTAGTAGTACTTTGGATATTTAGGAGATTACCCTTAACACCCQCTAAACTTACAATGCCATTAACAATAGATCCGTTTTTTGTTAAGCACAGGGTGAGTTTTG
CATCTAGCTCTTGTATGAGGCTGCAG
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in opposite direction from the complementary DNA strand is
located at nt 2998. Cloning of specific, complex spliced mRNAs
transcribed from early region E4 using PCR and analysis of
specific gene products are under investigation.
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