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Claims: 

1. 	A polynucleotide comprising at least two consecutive tran- 
scription termination signals, characterized in that said consecu-
tive transcription termination signals comprise at least a first 
and a second transcription termination signal that are at most 1000 
nucleotides apart, and at least one of the termination signal has 
or encodes a RNA hairpin structure, said hairpin structure compris- 
ing a stem of at least 12 internal base 	 least 75% pairs with at 	 C 
or C nucleic acids 	base and a 	pair content of thc stem of at least 
444 	 hairpin and wherein said 	structure is defined by a sequence Y- 
X-Z, wherein Y is a nucleotide sequence of at least 12 nucleotides 
in length and with a G/C content of at least 60%, 
X is a nucleotide sequence of 4 nucleotides in length, 
X comprises or consists of the sequence U/T-NNG, with N being any 
nucleotide selected from U(T), A, 	C, G, and 
Z is a nucleotide sequence with at least 70% complementarity to Y, 
the complementary nucleotides of Z being base paired with the nu- 
cleotides of Y, and X being a loop with no base pairing to Y or Z. 

2. The polynucleotide of claim 1 comprising a third transcription 
termination signal, optionally comprising or encoding a RNA hairpin 
structure, said third transcription termination signal being at 
most 1000 nucleotides apart from the first or second transcription 
termination signal. 

3. The 	 according to claim 1 or 2, 	 in polynucleotide 	 characterized 
that said hairpin structure i.., defined by a sequence Y X Z, wherein 
Y 1., 	a nucic tidc sequence 	least 12 	 in of at 	 nucleotides 	length and 
with 	C/C 	 'oast 759c, a 	content of at 

cf 	nucicotides 	 and X is a nucleotide sequence 	3 to 9 	 in length, 
- 	-- 	-e° 	-- - 	 - 	 _•-: 	_ 	= 

the complementary nucicotidcs 	Z being base of 	 paircd with thc nu 
elcotides of Y, and X bcing 	loop 	base a 	with no 	pairing to Y or 
-Zwherein the hairpin structure with a stem of at least 12 internal 
base pairs of the at least one termination signal having or encod- 
ing a RNA hairpin structure has at least 70% G or C nucleic acids. 

4. The 	 3, 	 in polynucicotidc of claim 	characterized 	that X has 3, 
, 	 or 	nucleotides 5, 	6, 	7, 	8 	9 	 in length. 

-4. 	The 	 3 	4any polynucleotide of claim 	or 	one of claims 1 to 3, 
characterized in that X comprises or consists of the sequence U/T- 
NC 	.,_ 	. 	-- 	-= 	 -- 	- 4 	 r...A7;, - 	 .. 	 2‘, 	C, 

G. 

561. 	The polynucleotide of any one of claims 1 to 4-5, characterized 
in that X comprises or consists of the sequence where4E—tbe—se 

U/T NNC i.7, U/T NCC quenec 	 or U/T-U/T-CG. 

1 46. 	The polynucleotide of any one of claims 1 to 65, characterized 
in that said first, second and/or third transcription termination 
signal comprises said hairpin structures as defined in any one of 

1 claims 3 	to 5 
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1, 	3 or 4 to 5. 

74. 	The polynucleotide of any one of claims 1 to 6, 	characterized 
in that said first, second and/or third transcription termination 
signal comprises said hairpin structures as defined in any one of 
claims 1, 	3 	4 to 5Thc 	 7, or 	 pclynucicotidc ef-claim 	wherein at 
least one of the transcription termination signals comprises a 
hairpin structure as defined in claims 4 	5 5 	4—and or 	or 	at 
least a further transcription termination signal comprises a 

Ihairpin structure of claim 41, with Y, X and Z being selected 
independently. 

138. 	The polynucleotide according to any one of claims 1 to 4-7 
wherein at least one of said terminator signals is a class II 
terminator. 

The 13-89. 	polynucleotide according any one of claims 1 to 48, 
characterized in that at least one transcription termination 
signal comprises a A/T(U)-rich region of at least 4 nucleotides 
in length comprising at least 754- A or T(U). 

The 	 to 

	

I-,1-10. 	polynucleotide according 	claim -149, wherein said 
A/T(U)-rich region is downstream of a hairpin. 

	

3411. 	The polynucleotide according to claim 1110, wherein 
said A/T(U)-rich region is not more than 20 nucleotides apart 
from said hairpin. 

-1412. 	The 	 4-1 polynucleotide according any one of claims 	to 
1411, 	 in that Y is 	12, 

	

characterized 	 of 	13, 	14, 	15, 	16, 	17, 	18, 
19, 	20, 	21, 	22, 	23, 	24, 	25, 	26, 	27, 	28, 	29, 	or 30 nucleotides in 
length. 

1413. 	The 	 according any one of claims 4-1 to polynucleotide 
1412, 	 in that Y 	 in characterized 	 and Z are of m nucleotides 
length, Y consists of the nucleotides yi  to y, and Z consists of 
the nucleotides z1  to zm, the hairpin consists of the sequence 
ymym-ly,_2  • • -3,8377Y6Y5Y4Y3Y2Y1-X-z1z2z3z4z5z6z7z8. . .zrn _lz„, 	wherein z1  is 
complementary to yi  and zm  is complementary to ym. 
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-1-414.The polynucleotide according to any one of claims 4-1 to 34]3, 
characterized in that Y and Z are at least 4490% complementary. 

1-415.The 	 in polynucleotide of claim 	,.414, characterized 	that Y and 
Z are at least 95% complementary, or 100% complementary. 

4-'416.The 	 4-1 polynucleotide according any one of claims 	to 417415., 
characterized in that in the hairpin, between nucleotides of Y and 
Z, at most 3, 2 or 1 G-U complementarities are adjacent to another 
G-U complementarity. 

1 	 to 	16, 	the hairpin -1417.The polynucleotide according 	claim 	wherein 
is without adjacent G-U complementaries. 

1 1518.The 

	

	 1 to =_L-4-17 be-polynucleotide according any one of claims 
ing 

 
DNA, encoding the termination signals as defined in any one of 

1 claims 1 to 3417; or RNA comprising the termination signals as de-
fined in claims 1 to 15. 

1 
2019.A 	 to 	 1 to polynucleotide according 	any one of claims 	19 18 
having a size of at most 10000 nucleotides in length. 

1
44:20.A 	 to 	 1 polynucleotide according 	any one of claims 	to 2019, 
characterized in that the polynucleotide comprises one or more re-
striction.  sites flanking said transcription termination signals 
and/or a cloning site upstream of the transcription termination 
signals, or a coding sequence upstream of the transcription termi-
nation signals. 

2221.A polynucleotide according to any one of claims 1 to 20, char- 
acterized in that the polynucleotide comprises one or more re- 
striction sites flanking said transcription termination signals 
and/or a cloning site upstream of the transcription termination 
s-.nals, or a codin. seauence u.stream of the transcription termi- 

to 	21, 	the nation signalsThc polynucicotidc according 	claim 	whcrcin 
i3 furthcr 	further 	 linked coding ccqucncc 	 , 	operatively 	to a pro- 

moter. 

14422.A polynucleotide according to any one of claims 1 to 44-21 
comprising a first terminator signal comprising a hairpin structure 
defined by a sequence Y-X-Z, wherein Y is a nucleotide sequence of 
at least 12 nucleotides in length and with a G/C content of at 
least 4460%, X is 	 3 to 94 	 in a nucleotide sequence of 	nucleotides 
length, X comprises or consists of the sequence U/T-NNG, with N be- 
ing any nucleotide selected from U(T), A, C, G, and 
Z is a nucleotide sequence with at least 4480% complementarity to 
Y, 
the complementary nucleotides of Z being base paired with the nu- 
cleotides of Y, and X being a loop with no base pairing to Y or Z; 
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a second terminator signal comprising a class II termination 

signal. 

A 	 according to any one of claims 1 to 23 72-423. 	polynucleotide 
22 
(i)___ comprising a first terminator signal comprising a hairpin 
structure 	defined by a sequence Y-X-Z, wherein Y is a nucleo-
tide sequence of at least 14 nucleotides in length and with a 
G/C content of at least 7560%, 
X is a nucleotide sequence of 3 to 9 nucleotides in length, X 
comprises or consists of the sequence U/T-NNG, with N being any 
nucleotide selected from U(T), A, 	C, G, and 
Z is a nucleotide sequence 	least 9080% with at 	 complementarity 
to Y, the complementary nucleotides of Z being base paired with 
the nucleotides of Y, and X being a loop with no base pairing to 
Y or Z; 

a second terminator signal comprising a hairpin structure 
defined by a sequence Y-X-Z, wherein Y is a nucleotide sequence 
of at least 8 nucleotides in length and with a G/C content of at 
least 40%, 
X is a nucleotide sequence of 3 to 9 nucleotides in length, and 
Z is a nucleotide sequence with at least 70% complementarity to 
Y, the complementary nucleotides of Z being base paired with the 
nucleotides of Y, and X being a loop with no base pairing to Y 
or Z; with the first and second terminator being at most 1000 
nucleotides apart to provide a concerted termination by the 
first and second termination signal, wherein Y, X, and Z of the 
first and second terminator can be selected independently,; or 

25. 	A 	 to polynucl2Dtide according 	any one of claims 1 tc 23 
(ii) comprising a first terminator signal comprising a hairpin 
structure 	defined by a sequence Y-X-Z, wherein Y is a nucleo- 
tide sequence of at least 12 nucleotides in length and with a 
G/C 	 least content of at 	-7-60%, 
X is a nucleotide sequence of 3 to 9 nucleotides in length, X 
comprises or consists of the sequence U/T-NNG, with N being any 
nucleotide selected from U(T), A, C, G, and Z is a nucleotide 
sequence with at least 4480% complementarity to Y, the comple-
mentary nucleotides of Z being base paired with the nucleotides 
of Y, and X being a loop with no base pairing to Y or Z; 

a second terminator signal comprising a class II termination 

I signal-7-; 	or 
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26. 	A 	 to polynucicotidc according 	any one of claims 1 to 23 
(iii) comprising a first terminator signal comprising a hairpin 
structure 	defined by a sequence Y-X-Z, wherein Y is a nucleo-
tide sequence of at least 12 nucleotides in length and with a 
G/C content of at least 	-_--6096, 
X is a nucleotide sequence of 3 to 9 nucleotides in length, X 
comprises or consists of the sequence U/T-NNG, with N being any 
nucleotide selected from U(T), A, 	C, G, 	and Z is a nucleotide 
sequence with at least 90% complementarity to Y, the complemen-
tary nucleotides of Z being base paired with the nucleotides of 
Y, and X being a loop with no base pairing to Y or Z; 

a second terminator signal comprising a hairpin structure 
defined by a sequence Y-X-Z, wherein Y is a nucleotide sequence 
of at least 8 nucleotides in length and with a G/C content of at 
least 40%, 

X is a nucleotide sequence of 3 to 9 nucleotides in length, and 
Z is a nucleotide sequence with at least 70% complementarity to 
Y, the complementary nucleotides of Z being base paired with the 
nucleotides of Y, and X being a loop with no base pairing to Y 
or Z; 

a third terminator signal comprising a hairpin structure de-
fined by a sequence Y-X-Z, wherein Y is a nucleotide sequence of 
at least 8 nucleotides in length and with a G/C content of at 

I least 40%, 

X is a nucleotide sequence of 3 to 9 nucleotides in length, and 
Z is a nucleotide sequence with at least 70% complementarity to 
Y, the complementary nucleotides of Z being base paired with the 
nucleotides of Y, and X being a loop with no base pairing to Y 
or Z; 

with the first, second and third terminator being at most 
1000 nucleotides apart to provide a concerted termination by the 
first, second and third termination signal, wherein Y, X, and Z 
of the first, second or third terminator can be selected can be 

I
selected independently-r; or 

27. 	A 	 according to polynucicotidc 	 any one of claim' 1 to 23 
(iv) comprising a first terminator signal comprising a hairpin 
structure defined by a sequence Y-X-Z, wherein Y is a nucleotide 
sequence 
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of at least 12 nucleotides in length and with a G/C content of 
at least 	60%, 
X is a nucleotide sequence of 3 to 9 nucleotides in length, X 
comprises or consists of the sequence U/T-NNG, with N being any 
nucleotide selected from U(T), A, C, G, 	and Z is a nucleotide 

least 9080% sequence with at 	 complementarity to Y, the comple- 
mentary nucleotides of Z being base paired with the nucleotides 
of Y, and X being a loop with no base pairing to Y or Z; 

a second terminator signal comprising a class II termination 
signal; 

a third terminator signal comprising a hairpin structure de-

fined by a sequence Y-X-Z, wherein Y is a nucleotide sequence of 

at least 8 nucleotides in length and with a G/C content of at 

least 40%,X is a nucleotide sequence of 3 to 9 nucleotides in 

length, and 

Z is a nucleotide sequence with at least 70t complementarity to 

Y, the complementary nucleotides of Z being base paired with the 

nucleotides of Y, and X being a loop with no base pairing to Y 

or Z; with the first, second and third terminator being at most 

1000 nucleotides apart to provide a concerted termination by the 

first, second and third termination signal, wherein Y, X, and Z 

of the first or third terminator and the consensus and T-rich 

sequence of the class II termination signal can be selected in- 

1 dependently-;or 

-. 	A 	 to polynucicotidc according 	any one of claims 1 to 23 
(v) comprising a first terminator signal comprising a hairpin 
structure 	defined by a sequence Y-X-Z, wherein Y is a nucleo- 
tide sequence of at least 12 nucleotides in length and with a 
G/C 

	

	 least a-560%, content of at 
X is a nucleotide sequence of 3 to 9 nucleotides in length, X_ 
comprises or consists of the sequence U/T-NNG, with N being any 
nucleotide selected from U(T), A, 	C, G, 	and Z is a nucleotide 
sequence with at least -F4'..80% complementarity to Y, the comple-
mentary nucleotides of Z being base paired with the nucleotides 
of Y, and X being a loop with no base pairing to Y or Z; 

a second terminator signal comprising a hairpin structure 
defined by a sequence Y-X-Z, wherein Y is a nucleotide sequence 
of at least 8 nucleotides in length and with a G/C content of at 
least 40%,X is a nucleotide sequence of 3 to 9 nucleotides in 
length, and 
Z is a nucleotide sequence with at least 70t complementarity to 
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Y, the complementary nucleotides of Z being base paired with the nu-
cleotides of Y, and X being a loop with no base pairing to Y or Z and 
a class II termination signal adjacent to the hairpin structure; 

a third terminator signal comprising a hairpin structure defined 
by a sequence.Y-X-Z, wherein Y is a nucleotide sequence of at least 8 
nucleotides in length and with a G/C content of at least 40%,X is a 
nucleotide sequence of 3 to 9 nucleotides in length, and 
Z is a nucleotide sequence with at least 70% complementarity to Y, the 
complementary nucleotides of Z being base paired with the nucleotides 
of Y, and X being a loop with no base pairing to Y or Z; with the 
first, second and third terminator being at most 1000 nucleotides 
apart to provide a concerted termination by the first, second and 
third termination signal, wherein Y, X, and Z of the first, second or 
third terminator and the consensus and T-rich sequence of the class II 
termination signal can be selected independently. 

a424.The polynucleotide according to any one of claims 22, 23(ii), 
23(iv) 	23(v),23, 	25, 	27 	28 and 	 and 	wherein the class II termination 
signal comprises the consensus sequence TCTGTT. 

4425.The polynucleotide according to any one of claims 22, 23(ii), 
23(iv) 	23(v), 	23, 	25, 	27 	28 	 the 	II and 	 and 	wherein 	class 	termination 
signal comprises a sequence of at least 20 nucleotides in length with 
a T content of at least 40%. 

4-126.The polynucleotide according to any one of claims 23(i), 23(iii) 
23(v), 	24, 	26 	28 	 the and 	 and 	wherein 	second terminator signal compris- 

es a hairpin structure defined by a sequence Y-X-Z, wherein Y is a nu- 
cleotide sequence of at least 8 nucleotides in length 	 ha3 and with 	a 
G/C content of at least 50%. 

4427.The polynucleotide according to any one of claims 23(i), 23(iii) 
and 23(v)34, wherein the second terminator signal comprises a hairpin 
structure defined by a sequence Y-X-Z, wherein Y is a nucleotide se- 

of at least 8 nucleotides in length 	 has 	G/C quence 	 and with 	a 	content 
of at least 60%. 

4428.The polynucleotide according to any one of claims 23(iii), 23(iv) 
23(v),26, 	27 	28. 	the third and 	 and 	wherein 	 terminator signal comprises 

a hairpin structure defined by a sequence Y-X-Z, wherein Y is a nucle- 
otide sequence of at least 8 nucleotides in length 	 has 	G/C and with 	a 
content of at least 50%. 

4429.The polynucleotide according to any one of claims 23(iii), 23(iv) 
and 23(v)44, wherein the third terminator signal comprises a hairpin 
structure defined by a sequence Y-X-Z, wherein Y is a nucleotide se- 

of at least 6 nucleotides in length 	 hao 	G/C quence 	 and with 	a 	content 
of at least 60%. 
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30. The polynucleotide according to claim 23, wherein: 

• Y, X, and Z of the first and second terminator of claim 23(i) 
can be selected independently, and are as defined in claims 1, 
3 to 5 and 12 to 17; or 

• Y, X, and Z of the first, second and third terminator 	of 
claim 23(iii) can be selected independently, and are as de- 
fined in claims 1, '3 to 5 and 12 to 17; or 

• Y, X, and Z of the first or third terminator and the consensus 
and T-rich sequence of the class II termination signal of 
claim 23(iv) can be selected independently, and are as defined 
in claims 1, 3 to 5 and 12 to 17; or 

• Y, X, and Z of the first, second or third terminator and the 
consensus and T-rich sequence of the class II termination sig- 
nal of claim 23(v) can be selected independently, and are as 
defined in claims 1, 3 to 5 and 12 to 17. 

31. A polynucleotide according to any one of claims 1 to 30, 

wherein at least one of the termination signals comprises a se- 

quence selected from SEQ ID NO: 4, SEQ ID NO: 16, SEQ ID NO: 17, 

SEQ ID NO: 18 or SEQ ID NO: 19. 

4-S,'32.An 
according 

expression. cassette comprising a polynucleotide sequence 
to any one of claims 1 to 3'i 31 and a coding sequence, 

wherein 
the 

4433.4 
claims 

the sequence is operatively positioned for termination of 
coding sequence. 

vector comprising a polynucleotide as defined in any one of 

4432. 

3-434.The 

1 to 44-31_or the expression cassette according to claim 

vector according to claim 36 33, 	the 	isbc wherein 	vector 

4435.A 
tively 
nucleotide 

4 a plasmid. 

cell comprising a polynucleotide molecule with a gene opera- 
linked to the transcription termination signals of the poly- 

according to any one of claims 1 to 34 31or the vcctor 
36 	37. of claim 	or 

36. 	The cell according to claim 35 comprising a polynucleotide 
molecule with a gene operatively linked to the transcription termi- 
nation si.nals of the polvnucleotide according to any one of claims 
1 to 34, 	in a vector. 

1 

3937.The cell according to 	38 35, claim 	wherein said cell comprises 
the T7 RNA polymerase or a polynucleotide encoding the T7 RNA poly- 
merase. 
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-4-438. 	A method of producing a gene product, comprising 
a cell according to any one of claims 35 to 373S 	34 providing 	 or 

and cultivating said cell under conditions allowing expression 
of said gene. 

4;-39. 	An in vitro method of producing a mRNA, comprising 
providing a polynucleotide according to any one of claims 1 to 
34-31 and a coding sequence upstream of said transcription ter-
mination signal and contacting said polynucleotide with the T7 
RNA polymerase. 


