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1. Introduction

Gene 1 of T7 phage codes for the phage-specific
DNA-dependent RNA-polymerase [1,2] ~100000M,.
This enzyme interacts selectively with promotors
present in T7 DNA [3] and synthesizes ‘late’ mRNAs
at twice the rate exhibited by the RNA-polymerase
of Escherichia coli; it also stops the synthesis at selec-
tive terminators. Hence, T7 RNA-polymerase, in spite
of its relative simplicity, fulfils successfully the three
major functions of a template-dependent enzyme,
and its chemical study for this reason is of great inter-
est. However, not knowing the amino acid sequence
of the protein, it is difficult to interpret on a molec-
ular level the data of chemical methods of investiga-
tion, especially of such a powerful method as affinity
modification.

This communication gives an account of investiga-
tion [4,5] aimed at the elucidation of the primary
structure of T7 DNA in the region of gene 1; from
this sequence, it is possible to deduce the amino acid
sequence.

2. Materials and methods

In order to elucidate the structure within gene 1,
T7 DNA was cleaved by restriction endonucleases
followed by analysis [6] as modified in [7,8]. The
strategy of sequencing is shown in fig.1. T7 DNA
was cleaved in different experiments by endo-
nucleases Bspl, Mspl, Hindll, Hpal, the digest were
fractionated by gel-electrophoresis, and the fragments
mapped [4,9—11] within gene 1 and in its vicinity
were labelled terminally according to [6] using either
[y-*P]ATP and polynucleotide kinase, or d[a-**P]-
NTPs and DNA-polymerase. The sequencing experi-
ments were run either after chains separation, or after
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treatment by another endonuclease. A considerable
part of the sequence was read-off from 2 complemen-
tary strands. If only 1 of the 2 complementary strands
was sequenced, the experiments were run in triplicate.
Details of the experiments will be published elsewhere.

3. Results and discussion

The sequence of nucleotides found, which is
situated between 7—15% of the T7 genome, is pre-
sented in fig.2. T7 DNA has been sequenced indepen-
dently over the regions 110—490 and 2771-3175
[11—14). Our sequence over these regions is practically
the same as [11—-14] except for a few pyrimidine—
pyrimidine substitutions. The restrictase sites sug-
gested by the primary structure are in complete
accordance with the data of mapping [4,9-11].

According to [11], the adenosine residue of the
initiating triplet for T7 RNA-polymerase resides at posi-
tion 316. The sequence between this residue and the
residue 2965, where a terminating triplet is present, is
translatable (but in the frame given) into an uninter-
rupted protein sequence. The molecular mass of the
protein presented in fig.2 is 98 000, in good accord
with the above cited data from physical studies [1].
The amino acid composition is in reasonable agree-
ment with the data of direct amino acid analysis [2].

Acknowledgements

The authors are thankful to Dr E. F. Zaychikov
and to Mrs T. G. Maksimova for participation in the
first stages of the present investigation, to Drs V. G.
Korobko, S. A. Grachev and S. V. Netesov for the
gifts of restriction endonucleases and to Professor
D. G. Knorre for encouragement and critical discus-
sions.

53



Volume 127, number 1

FEBS LETTERS

May 1981
ATG TAA
Bsgpl ) *4B+ 36 18 34 8 i 24 .
gs“pl Hf . G3  H3 ~ H2 0 D6 . G2 L3.L2, E2 L
Hindll KV, K7 J2 G2 SMz2, IS5 D1
.A_ILJI - —_ + o
l-.ilal - IV " - ‘ —
Taql -+ +— + + ——
Hpal —— H . G
8 o 18 8
2. = ' 24
= 36 1Msp lMsp . A H [Hpa —
Msp | e o=/ y ya
Bsp =" = 34 — lMSP
o——— Hind P am——— Msp \LAlu Msp
= —_— N —>
o—= [ e—— o—p
P — e —
H1 __H3, L G2 E2
————=>o G3 ——0 =0 = g
Msp Bsp o e = —» O__&Hha #Hh2 N\ oy {Bsp
S T - = =
°_
0= — O
i 15
Hind [ L R——
{Taq
1 e ——
L =
[ o H
~0 G
Hpa {Msp o
[ —— lBsp
L

0 200 400 600 mo.

Fig.1. Strategy of the elucidation of the primary structure of T7 DNA in the region of gene 1: upper part, restrictase maps accord-

ing to [4,9—111; lower part, scheme of the terminal labelling ((0) at the 5'-end; (#) at the 3'-end) and of sequencing (——).
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X 50 100 15
COCGARRGAATGLTTGCTGLGT AGLGATOGGACLGARCGTCARGAACGGLG T ARLCATGAGE " A.GLIGTALA™ LTALT AGGAAGAACC AAT AALGC Y ATGLTL TOGGTLAACATGT TCTCTGGGGAC T ™ TAAGGLGC TTGAGGARLG AR

. . 200 25¢ R 360
TCGCGCTGLACTGOLGT ABTGLTGACCGOATGLUTATCOL TAATGETCCTACGL TCAACATTOAT AAGCAAL T TSALGLARTGCTAATCGGT TGATAGTCTTATCT TACAGD TTATCTGCGOOCORLL TGART AGGT ACGAT T TACT SAC

. 350 a0p i 459
TEOARGAGGCAC T AARTGAACRLGATTARLATCOL T ARGAACGAC TTC T TG AL ATCGARACTGL TG TATCCLGT T AACACTCTGGL TGACC AT TALGGTLAGCG T TT AGC TCGLGARCAG T TOGLLLTIGAGLATGAGTC T TACGAS
HET ASN THR ILE ASH ILE ALA LYS ASH ASP PHE SER ASP ILE GLU LEU ALA ALA JLE PRO PHE ASH THR (EU ALA ASP HIS T GLY GLU ARG LEU AA ARG GLU GLN LEU ALA LEU GLU KIS GLU SER TSR QLU

. . 500 550 600
ATGOLTGARGLALGUTTCLOLARGATLT TIGAGCGTC AR TTARAGCYGLTL AGGTTGUGEAT RRCLLTLLLGRLAAGLLTLTCATCACTACCCTACTCCL TAAGATGAT TOCACCLATC ARCGAC TGO T TTGAGG ARG T GARAGLT AAG
NET GLY GLU ALA ARG PHE AR LYS MET PHE GLU ARG LN LFU LIS AAGLY GLU VAL ALA RSP ASN ALA A4 ALA LSS PROLEU 1LE THR THR LEU LEU PRO LYS MET ILE ALA ARG ILE ASN ASP TRP PHE (LU GLU VAL 145 AA LSS
. 650 R 700 R 750
CGCGGLAAGCGLCLGACAGCCTTCCAGTTCLTGE AAGAAATCAAGLLGGARGCCGT AGLG T AM ATCACCATTAAGACCACTCTGGET TGLC Y AACCAGTGL TGACAAT ACAACCET TLAGGL T T AGEL AAGEGLAATCLGTLOGOCLATT
ARG LY LSS ARG PRO THR ALA PHE GLN PHE LEU GLN GLU [LE LYS PRO GLU ALA VAL ALA TR ILE THR JLE LYS THR TR (EU ALA CYS LEL/ THR SER ALA ASP ASN THR THR VAL GLN ALA VAL ALA SER ALA ILE GLY G ALA ILE
800 85Q i 900

GAGGACGAGGLTCOLTTCGGTCGTATCLGTGACL T TGAAGC T AAGLALT TCAAGAAAAACGT TLAGGAACAACTCAACAAGCGCGT AGGGLACGTL T AL AAGAAAGCATITATGCAAGT 1GTLGAGGLTGACATGLTCTCTGAGGGTCT A
GLU ASP GLU ALA ARG PHE GLY ARG ILE ARG ASP LEU GLU ALA LYS HIS PHE LYS LYS ASN VAL GLU GLU GLN LEU ASN LSS ARG VAL GLY HIS VAL THR LYS LYS ALA PHE MET GLN VAL VAL GLU ALA ASP MET [ EU SER QU GLY [ £

. 950 1009 . R 1050
CICGOTOGCGAGGLGTGGTCTTCGTOOLATAAGGAAGACTCTATTCATLT AGGAGTACLC TGLATCGAGATGC TCATTGAGTCAALCGGAATGGT TAGLTCACATCGCCARAATGLTGGLGT AGT AGLTCAAGACTC TGAGAC TATCG AR
LEU GLY GLY QU ALA TRP SER SER TRP HIS LYS GLU ASP SER ILE HIS VAL GLY VAL ARG Y5 JLE GLU MET LEU ILE (LU SER THR GLY MET VAL SER SER HIS ARG GLN ASN ALA GLY VAL VAL GLY GLN ASP SER (LU IR ILE LU
110G R i 1150 R R i

CTCGCACCTGAATACGL TGAGGCTATLGLAAT TCOTGLAGGTGLGLTGLLTGOCATCTLTCCGATGT TCCAACLTTGCGTAGT TECTCLTAAGCCGTRGACTGGEATTAC TG TGGTGLCTATTGGGCTAALGGTCGTLGTCLTLTGGLG
LE ALA PRO GLU TSR ALA GLU RA ILE ALA ILE ARG AAGLY AALEY ALAGLY ILE SER PRO MET PHE GLN PRO CSS VAL VAL PRO PRO LSS PRO TRP THR GLY JLE THR GLY GLY GLY TSR TRP ALA ASN GLY ARG ARG PRO LEU AL A
X 1250 N . 1300 i . . 1559
CTGGTGCGTACTCACAGT RAGARARGCACTGAI GCGLT ACGAAGACGTTTATATGLLTCAGG 16T ALARAGCGATTARCAT TGLGCAARAL ALCGCATGOAARRTC AACAGGAAGL TCCT AGLEG TCOCTAACGT ARTCGLC AGATLLARG
LEU VAL ARG THR HIS SER LIS LYS ALA LEY HET ARG TSR QLU ASP VAL TSR MET PRO LU VAL TR LYS ALA ILE AN TLE ALA LN ASN THR ALA TRP LSS ILE ASN ARG LYS VAL LEU ALA VAL ALA RSN VAL ILE ALA ARG TRP L3S
) R 1400 1450 . . R 1500
CATTATCCGGTCOAGGALATCLL TGLGAT TGAGLG TOAGGAAC TCCCGATGAAALCGGAGGACATCGACATGRATCL TGAGGL TETLACLGCGTGGAAACGTCLTGCCGCTGLTGTGTACCGL ARGGAC AGGGC TCCLAAGTLICGLLGTA
HIS TSR PR VAL (U ASP ILE PRO AUA TLE QLU ARG QLU GLU LEU PRO MET 195 PRG R U ASP JLE 259 MET ASN PROGLU AL A LEU 1HR LA TRP LSS A6 L EU R0 LEY LEU 0S5 TR ALA ARG 1H0 6LY LEU A SER LEG ALA VAL
. 1550 . 1809 . . ) 165§

TCAGLCTTGAGT TCATGCTYGAGC AAGLL ARTAAGT TTGCTARLL AT ARGGCLACCTOLTTCCLCTTACRACATERACTLOCELGLTCLIGTTTALGCLG 6T CARTGTTLARCCCOLAAGE T ARCGAT ATCACCARRGEAL TG TTACG
SER ALA LEV SER SER L9S LEU SER LYS PRO ILE SER LEV LEU THR ILE ARG PRO PRO R Y SER PRO TSR ASN HET ASP IRP ARG G4 ARG VAL TSR ALA VAL SER MET PHE ASN PRO GLN GLY ASY ASP MET [HR LS5 GLY LEU LEV Tt
R . . 1700 . A . 1750 . . 1804
CKGGCLAAAGGTMAEEMYCGBTRABGMGGTYACTAETGGCTGAAAATCCACGGTGCAAACTGYGCGGGTGTCGAMAGGTTEEGTYCCLH‘:AGLGC%TCMGITEIJTTGAGGAAAAECﬂCGAGAACMLNGGCFYG[GCTMGTCT
LEV ALA LSS QLY LYS PRO ILE GLY LYS GLU GLY THR THR TRP LEU LYS JLE HIS GLY ALA AN CSS ALA GLY VAL ASP LSS VAL PRO PHE PRO GLU ARG ILE LYS PHE ILE GLU GLU ASN MIS GLU ASN ILE NET ALA USS ALA LSS SER

. 1850 . X 1909 R 1950
CCACTGGAGARCACT TGGTGGGC TGAGLAAGATTCTCEGTTCTGLTTCCTIGEGTTCTGET TTGAGT ALGLTGGG6TACGGCACCACGGEET AAGST AT AACTGCTCCCT TCCGCTOOCGT TTGACGLGTCLTGL TCTRGLATCCAGLAL
PRO LEU GLU ASN THR TRP TRP ALA QLU GLN RSP SER PRO PHE CYS PHE LEU AUA PHE CYS PHE GLU T9R ALA LY VAL ARG HIS HIS GLY LEU SER TR ASN CYS SER LEU PRO LEU ALA PHE ASP GLY SER CYS SER (LY ILE GLN MIS

. . . R 2000 X i 2050 . i 2100
TTCTCCGCGATGCTCCOAGATGAGBTAGGTGGTCGCGCGGTTRACTTGCTTCCTAGTGAGACCCTYCﬁGGﬁEAYCTACGGGATTGTTGCTﬂAGﬂAAGTCﬂACGAGATTCTAEAAGCAGAEGCAATCAATGGGAECGATAACGHAGTRGTY
PHE SER AL MET LEU ARG &SP GLU VAL QLY GLY ARG ALA VAL ASN LEU LEL PRO SER GLU THR VAL GLN ASP ILE TSR GLY ILE VAL LA LYS LYS VA ASN GLU ILE LEU GLN ALA ASP ALA ILE ASN GLY THR ASP ASN (U VAL VAL

. 2150 i . 2200 . . 2250
ACCGTGACCGATGAGAACAC TGGTGARATCTL TGAGAAAGTCAAGLTGGGE AL T AAGGCACTGLCTGGTCAATGECTOOC TCACGGTGTTACTCGUAGTGTGACT AAGCG T TCAGTCATGACGL TGGCTTACGEG TCCAAAGAG T TCGGE
THR VAL THR ASP QLU ASN THR GLY LU ILE SER GLU LYS VAL LYS LEU GLY THR LSS ALA LEU ALA GLY GLN TAP LEV ALA HIS GLY VAL THR ARG SER VAL THR LYS ARG SER VAL MET THR LEU ALA TSR GLY SER LYS LU PHE GLY

. N : 2300 ) 2350 . . N 2400
TICCGTCAAUAAGTGLTGGARGAT ACCAT TCAGCCAGLTACTGATTCCOGLAAGGLTLEGATOT TCACTCAGCCGAATCAGEE THL TGGATACATGEL TAAGL THAT TTGGGRAATL TG T GAGLGTGACGH TGGTAGCTHEGE T TGARGEA
PHE ARG GLN GLN VAL LEU BLU &SP THR ILE GLN PRO ALA THR ASP SER (LY LYS GLY PR MET PHE THR GLN PRO ASK GUN ALA ALA GLY THR ME1 ALA LYS LEU ILE TRO GLU SER VAL SER VAL THR VAL VAL ALA LA VAL GLU ALA

N 2450 2500 N 2584
ATGAACTGGCTTAAGTCTGLTGC T AAGCTGCTGGLTGLTGAGD TCARAGAT ABCARGAL TGOAGAGAGT TCTCOLARGEG T TGOGLTLIGLAT TGGGTAAC TCE TGALGGTTTECLTOTGTRGCAGGAAT ALCAGARGCE TATTCAGALG
MET AN TRP LEU LSS SER AR AR LSS LEG LEU AR BA WU VR LSS AP LSS 15 THR (L5 LU SER SER A5 155 ARG (95 ALA VAL HIS 1RP VAL THE PR 2SP 6L Y PHE PRO VAL TRE GLN G U TUR GLN LSS PRO HLE (LN THR
. 2600 R 2650 2704
GCTTGAACCTGATGTTCCTCGLTCAGTTLCGLT TACAGCC TALC AT TARCACCAACARAGAT AGLGAGAT TGATGLACAL ARALAGLAGTLTGLT ATCGLTCCTARCT 1 TGT ACAC AGCC ARGACGLT AGLCACCTTCGTAAGALTGTA
MG LEU AN LEU MET PHE LEU (RS LN PHE ARG LEGGLN PRO TR JLE ASN 110 ASK 135 ASP SER GLU HLE #SP A2 HIS L9S RN BLU SER RS ILE & A PRO AN PHE L HIS SERGUN ASPGLY SER HIS LEU 06 L35 1400 VAL
. R 2750 A . 2800 . 2850
GTOIGOGLACACGAGARGT ALGGAATCGAATCTTITGLACTOATTLACGALTCL T TLOOTACCATTLLOGCTGACGLTGEGAALLTOT TCARAGL ALTLCOLCABALT ATOLT THACACATATGAGTL IO TRATLTAL TGN THATTTC
VAL TRP ALA IS GLU LSS TR GLY ILE GLU SER PHE A LEY JLE HIS ASP SEQ PHE 15 THR ILE PRU ALA ASP ALA ALA ASN LEU PHE L 45 LA vAL ARG GLU THR MET VAL RSP [HR TSR (11 SER LSS ASP VAL (£l A2 4SO PVE
2300 . 2350 3000
TACGACCAGTTCGCTGACCAGTTGCACGAGTLTCAAT IGGALARBATLCE ALL ALT ILCGGE Y ARAGGT AACTTOAALLTLLLTLAL ATCTTAGALECOLALTIIGLL T L TABCOLLARRTCAATALLAT TCALTAT ASAGLLACA
TR ASP QLN PHE ALA ASP LN LEU HIS GLY SER GLN LEU ASP LS MET PR ALA LEU PRO ALA LS GLY ASN LEU ASN LEU ARG ASP ILF LEV QLU SER &SP PHE ALA PHE ALA

Fig.2. The sequence of nucleotides in the region of gene 1 of T7 DNA and the sequence of amino acids deduced.
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