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(57) ABSTRACT 

This invention relates to novel compositions and methods 
for controlling the extendability of various components used 
in copying or amplification Steps to provide an enhancement 
of the Specificity of the nucleic acids produced by these 
processes as well as potentially increasing the amount of 
Such products. By these means, the copying or amplification 
of target nucleic nucleic acids can be carried out under 
conditions where Synthesis (derived from target nucleic acid 
templates) is retained while potentially deleterious Side 
reactions caused by nucleic acids acting inappropriately as 
either primerS or as templates are avoided. 



Patent Application Publication Mar. 16, 2006 Sheet 1 of 13 US 2006/0057583 A1 

RNA 
DNA 

(A)binding of ribo Uprimer to poly A Tail 
3 Poly A Segment m 5 

imo 
Poly Uprimer 

(B)Extension of ribo Uprimer 
using mRNA as template 

Poly A segment 5' 
-CHmmm, Nm-o- 

5 Poly Uprimer 3. 
Segment 

(C) Degradation of RNA from RNA/DNA 
hybrid by RNase H 

PolyA segment 
-Cm uuum-o- 
Poly Uprimer 3. 
segment 

W (D) Addition of oligo C UDT 

-Cm 
Öligod tail 3 

(E) Bindng of primer with oligo G and 
Promoter sequences 

3. 5 
-CH GGGGGGGGG-Pro 

CCCCCCCC 3' 

(F) Extension of primer with oligo G and 
Promoter sequences and Conversion 
of Promoter into double-Stranded form 

5 
3' 5 
-1 GGGGGGGG-Pro 

CCCCCCCC-Pro 

Figure 1 



Patent Application Publication Mar. 16, 2006 Sheet 2 of 13 US 2006/0057583 A1 

3' 5 
-6 a. GGGGGGGG-Pro 

CCCCCCCC-Pro 

(A) copying of ribo Usegment 

3' 5 
GGGGGGGG-Pro 

5 CCCCCCCC-Pro 3' 

3. 

ty (B) removal of ribo Usegment and 
binding of 2nd poly Uprimer 

3' 5 

-GGGGGGGGG-Pro 
- CCCCCCCCC-pro 3' 

=> 
Poly Uprimer (C) Extension of 2nd ribo Uprimer and 

displacemnt of first cDNA strand 

3' 5 
3-GGGGGGGGG-Pro 
c-e-as-a-D- CCCCCCCC-Pro 3' 

Poly Uprimer 

5 (D) Conversion of displaced first cDNA 
Strands into double-Stranded form 

D1) 3 5 
3-GGGGGGGGG-Pro 
= CCCCCCCCC-pro 

ce 
3 3 5' 

D2) <-GGGGGGGGG-Pro 
-C 5 CCCCCCCC-Pro 3' 

Figure 2 



Patent Application Publication Mar. 16, 2006 Sheet 3 of 13 US 2006/0057583 A1 

(A) binding of primer to Poly A segment 
3' Poly A segment 5 

Pro/ Chimeric oligo T primer 
with Promoter sequence 

5 (B) extension of primer 

Poly A segment 5 
-Cum 

Pro/ Chimeric primer 3. 
segment 

5 

(C) Removal of RNA template 

5' 
-e-la-a-a-a-O. 
Pro 3' 

(D) Addition of oligo CUDT 

5' 
--CCCCCCCCC 3' 
Pro Oligo C tail 

W (E) Addition of ribo G Prime 
3' 5 
GGGGGGGGG 

--CCCCCCCCC 5' Pro 3 

(F) Extension of ribo G Prime 

5 
--GGGGGGGGG 
- -c.cccCCCCC 5' Pro 

(G) Removal of ribo G Primer segment 

5 
-Cana--as 
--CCCCCCCCC 5' Pro 3 

Figure 3 



Patent Application Publication Mar. 16, 2006 Sheet 4 of 13 US 2006/0057583 A1 

Group A ULE Linkers Group B ULE Linkers 

3' GAACTGCCCCACTG 5' 3 TCACTGCCCCACTG 5 
ULE A-1 TGACGGGGTGAC 3' ULE B-1 TGACGGGGTGAC 3' 

us as " ":::::: ute: " ":::::: 
us as "":; ue as " ":::::: 
ULE A4 "E.E.S. ulie B 1 ''E; 
uLE as " ":::::: ule as " "::::::: 
ule as "“E::::: ULE be "E.E; 

Not included in Group A or Group B are the last 4 permutations 
(since they are self-complementary) 

3' GCACTGCCCCACG 5 3' CGACTGCCCCACTG 5’ 
TGACGGGGTGAC 3 TGACGGGGTGAC 3 

3' TAACTGCCCCACTG 5' 3' ATACTGCCCCACTG 5’ 
TGACGGGGTGAC 3' TGACGGGGTGAC 3' 

Figure 4 

ULE Linkers with 2 base permutational tails 



Patent Application Publication Mar. 16, 2006 Sheet 5 of 13 

- Group C ULE Linkers 

ULE linkers binding to Targets with 
XXXXXXXXXNCG 3' ends 

ULE C-1 

ULE C-2 

ULE C-3 

ULE, C-4 

ULE linkers binding to Targets with 

3. GGCACTGCCCCACTG 
TGACGGGGTGAC 

3' AGCACTGCCCCACTG 
TGACGGGGTGAC 

3 TGCACTGCCCCACTG 
TGACGGGGTGAC 

3 CGCACTGCCCCACTG 
TGACGGGGTGAC 

XXXXXXXXX NAT3' ends 

ULE C-5 

ULE C-6 

ULE C-7 

ULE C-8 

3 GTAACTGCCCCACTG 
TGACGGGGTGAC 

3' ATAACTGCCCCACTG 
TGACGGGGTGAC 

3 TTAACTGCCCCACTG 
TGACGGGGTGAC 

3 CTAACTGCCCCACTG 

TGACGGGGTGAC 

Group D ULE Linkers 

ULE linkers binding to Targets with 
XXXXXXXXX NGC 3' ends 

s' 
3' ULE D-1 

ULE D-2 

ULE D-3 

ULE D4 

3' GCGACTGCCCCACTG 
TGACGGGGTGAC 

3 ACGACTGCCCCACTG 
TGACGGGGTGAC 

3 TCGACTGCCCCACTG 
TGACGGGGTGAC 

3 CCGACTGCCCCACTG 
TGACGGGGTGAC 

ULE linkers binding to Targets with 
XXXXXXXXX NTA 3' ends 

ULE D-5 

ULE D-6 

ULE D-7 

ULE O-8 

Figure 5 

3 GATACTGCCCCACTG 
- TGACGGGGTGAC 

3' AATACTGCCCCACTG 
TGACGGGGTGAC 

3 TATACTGCCCCACTG 

TGACGGGGTGAC 
3 CATACTGCCCCACTG 

TGACGGGGTGAC 

ULE Linkers with 3 base permutational tails 

US 2006/0057583 A1 

5 
3. 

5 
... 3 

5 
, 3 

5 
3 

5 
3. 

5 
3' 

5 
3. 



Patent Application Publication Mar. 16, 2006 Sheet 6 of 13 

1. Treated RNA 
+ No Primer 

2. Treated RNA 
+ dT Primer) 

3. Untreated RNA 
+ NO Primer 

4. Untreated RNA 
+ dT Primer) 

US 2006/0057583 A1 

CDNA 

  



Patent Application Publication Mar. 16, 2006 Sheet 7 of 13 US 2006/0057583 A1 

2 3 4 s 6 8 
UTP 

without -- 
TT 

Lane 7 
Lane 8 

24-mer Size Standard 
38-mer size Standard 

Added dGTP 
residues 

    

  



Patent Application Publication Mar. 16, 2006 Sheet 8 of 13 US 2006/0057583 A1 

G-tailed oligo- -85 nt 

Figure 8 

  



Patent Application Publication Mar. 16, 2006 Sheet 9 of 13 US 2006/0057583 A1 

second stand Primer - - - - - - - 

-LySA anti-sense transcript 

w 

". 

2 a. is 2 
E 5 

a ?et 3 C 
C 
e 

PRO-T 
R Prinner 

Figure 9 

  

    

  



Patent Application Publication Mar. 16, 2006 Sheet 10 of 13 US 2006/0057583 A1 

oligo PRO-T. PRO-T-Fl 
- - 

dG-tailed Oligo-, i. 8 -85 nt 

PRO-T-Fl PRO-TF, PRO-TOMe, 
Oligo 

Figure 10 

  
  

  

  

  



Patent Application Publication Mar. 16, 2006 Sheet 11 of 13 US 2006/0057583 A1 

PRO-TFI PRO-TOM 

Anti-sense LySA transcript 

RT Primer 

Figure 11 

  

  

  



Patent Application Publication Mar. 16, 2006 Sheet 12 of 13 US 2006/0057583 A1 

-2000 nt 

-1400 nt 
-1000 nt Anti-sense Transcripts 
-750 nt 

o 
es 
e 

S. 
e 
ge 
s 

2 
st 

OOO 1250 nt 2000 nt 

Antisense Transcript 

Figure 12 

  



Patent Application Publication Mar. 16, 2006 Sheet 13 of 13 US 2006/0057583 A1 

PRO-T PRO-TFl 

-2OOOnt 

-1400 nt Anti-sense Transcripts 
-1000 nt 

-750 nt 

g 
s 
D 

Sg 
9 
g 
S 
C 
2 

4. 
s 

750 nt 1000 nt 1250 nt 2000 nt 

Anti-s nse Transcript 

Figure 13 

  



US 2006/0057583 A1 

NOVELCOMPOSITIONS AND METHODS FOR 
CONTROLLING THE EXTENDABILITY OF 

VARIOUS COMPONENTS USED IN COPYING OR 
AMPLIFICATION STEPS 

REFERENCE TO RELATED PATENT 
APPLICATIONS 

0001. This application is a continuation-in-part of U.S. 
application Ser. No. 09/896,897, filed on Jun. 30, 2001, 
entitled “Novel Compositions and Processes for Analyte 
Detection, Quantification and Amplification.” The content 
of the aforementioned application is hereby incorporated by 
reference, in its entirety. 

FIELD OF THE INVENTION 

0002 This invention relates to novel compositions and 
methods for controlling the extendability of various com 
ponents used in copying or amplification Steps to provide an 
enhancement of the Specificity of the nucleic acids produced 
by these processes as well as potentially increasing the 
amount of Such products. 
0.003 All patents, patent applications, patent publica 
tions, Scientific articles and the like, cited or identified in this 
application are hereby incorporated by reference in their 
entirety in order to describe more fully the state of the art to 
which the present invention pertains. 

SUMMARY OF THE INVENTION 

0004. In the present invention, methods and compositions 
are disclosed that allow control of the extendibility of 
nucleic acids. By these means, the copying or amplification 
of target nucleic nucleic acids can be carried out under 
conditions where Synthesis (derived from target nucleic acid 
templates) is retained while potentially deleterious Side 
reactions caused by nucleic acids acting inappropriately as 
either primerS or as templates are avoided. 
0005. In some aspects of the present invention, methods 
are disclosed for treatment of nucleic acids in a Sample that 
allow the nucleic acids to be used as templates but prevent 
or inhibit their functioning as primers themselves. Methods 
are given for the treatment of both RNA and DNA targets. 
The target nucleic acids may be isolated from biological 
Samples or they may be copies of nucleic acids isolated from 
biological Samples. 

0006. In another aspect of the present invention, novel 
primers are disclosed where the nature of nucleotides at the 
3' end of the primers are selected for an ability to carry out 
template dependent nucleic acid Synthesis while at the same 
time for an inability to participate in a template independent 
extension reaction if they have not been previously extended 
through the use of a target template. 
0007 For instance, when primers are used to create 
copies of target nucleic acids, if a further reaction is carried 
out by terminal transferase to add a homopolymeric 
Sequence, extended primers comprising copies of target 
nucleic acid Sequences will Still be Substrates for terminal 
transferase addition, while exceSS unextended primers that 
may be present in the reaction mixture will be refractory to 
terminal transferase addition. By these means, undesirable 
products from unextended primers participating in further 
biochemical reactions, Such as Serving as templates or 

Mar. 16, 2006 

providing transcription complexes, are avoided. AS Such, 
this process should allow more efficient Synthesis of desir 
able Sequences. 
0008. In another aspect of the present invention, methods 
and compositions are disclosed that allows a rapid and 
efficient addition of desirable nucleic acid Sequences to the 
ends of Single Stranded nucleic acids by cohesive end 
ligation. This process can be Successfully carried out with a 
collection of nucleic acids comprising a complete spectrum 
of various Sequences at the ends to be ligated, thereby 
providing a universal means for Such ligation. 

BRIEF DESCRIPTION OF THE FIGURES 

0009 FIG. 1 shows the use of a poly U primer to 
Synthesize double-Stranded molecules with promoters. 
0010 FIG. 2 shows the use of a 1 strand poly Uprimer 
to allow linear isothermal amplification prior to transcrip 
tion. 

0011 FIG.3 shows the use of a 2"strand ribonucleotide 
primer to allow linear isothermal amplification prior to 
transcription. 

0012 FIG. 4 shows the division of nucleic acid con 
Structs into two groups with non-complementary ends. 
0013 FIG. 5 shows division using three base permuta 
tional tails. 

0014 FIG. 6 shows that the oxidation of RNA prevents 
primer-independent cDNA synthesis by Reverse Tran 
Scriptase. 

0.015 FIG. 7 shows that the addition of ribonucleotides 
to the 3' ends of oligonucleotides inhibits subsequent dG 
tailing by Terminal Deoxynucleotidyl Transferase, 
0016 FIG. 8 shows the relationship between the effi 
ciency of dG-tailing and the number of rNTPs at the 3' end. 
0017 FIG. 9 shows the effect of primers with ribonucle 
otides on RNA yields. 
0018 FIG. 10 shows the effect of 2' analogues on dG 
tailing. 

0019 FIG. 11 shows the effect of primers with 2' ana 
logues on RNA yields. 
0020 FIG. 12 shows the effect of primers with 2' ana 
logues on RNA yields using multiple targets. 
0021 FIG. 13 shows the effect of primers with 2' ana 
logues on RNA yields using multiple targets after a process 
that did not involve Terminal Deoxyribonucleotidyl Trans 
ferase addition. 

BACKGROUND OF THE INVENTION 

0022. This is a continuation in part of U.S. application 
Ser. No. 09/896,897 that disclosed numerous methods for 
the introduction of UDTS (Universal Detection Targets) and 
UDES (Universal Detection Elements) into a library of 
nucleic acids. One of the intrinsic properties of nucleic acids 
is the potential for: a) functioning as a template for the 
generation of a complementary copy; and b) functioning as 
a primer to initiate Such copying activity. In the course of 
carrying out the amplification of nucleic acids, one function 
may be desirable and the other function may be undesirable 
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for a particular nucleic acid. For instance, the well known 
primer-dimer problem in PCR is the result of an unextended 
primer being inappropriately used as a template. There are 
other Systems where this potential duality of functionality 
may also be problematic. 

0023 For instance, as described in the application cited 
above, amplification of a library of eukaryotic mRNA is 
often carried out by priming with oligo T primers that 
initiate synthesis by binding to the 3' poly A tails of mature 
mRNA. In this way, the mRNA that is present as a 3-5% 
minority in total RNA can be preferentially used as a Source 
of templates without purification of the mRNA from the bulk 
RNA. However, there may be inappropriate priming by 
other nucleic acids present in the reaction mixture. The 
non-mRNA portion that makes up the majority of total RNA 
is composed of two Sources: a) discrete nucleic acids Such as 
snRNA, t-RNA and rRNA species; and b) heterologous 
RNA from unprocessed RNA and excised intron segments. 

0024. Even though these RNAS are not likely to be used 
as templates for oligo T directed Synthesis due to their lack 
of poly A, they all possess 3' ends that can potentially act as 
primers: In a well known example of this, the lifecycle of a 
retrovirus is initiated by a priming event using the 3' end of 
a host cell tRNA to generate a viral cDNA copy. As such, the 
discrete sequences at the 3' ends of tRNAS, SnRNAS and 
rRNAS may be able act as primers at random Sites in the 
multiplicity of nucleic acid Sequences that make up total 
RNA. This potential is further increased by the use of the 
low Stringency conditions that are necessitated by the low 
Tm of A:T base pairing between the oligo Tprimer and poly 
A tail. Additionally, the huge variety of Sequences at the 3' 
ends of heterologous RNA present in a total RNA prepara 
tion could be viewed as a collection of random primers even 
though they are larger than the hexamers, octamers and 
decamers traditionally used as random primers. Lastly, the 3' 
ends of mRNA itself can act as primers, these ends can be 
discrete poly A Sequences from intact mRNA or they can be 
random 3' end sequences of RNA fragments derived from 
Scissions in mRNA during isolation processes. 

0.025 Thus, even when it is desired to generate cDNA 
copies by priming with exogenously added oligo T, endog 
enous RNA primers present in the total RNA preparation 
may also participate in priming events. This effect can 
potentially lead to at least two negative consequences. 
Firstly, when eukaryotic mRNA is used as a template by 
these inadvertent primers, priming events can take place at 
Sites other than the 3' poly A end, thereby creating incom 
plete copies. Secondly, the presence of primers that can act 
at random implicitly negates the Specificity for Selective 
copying of mature mRNA that was conveyed by the use of 
poly A; instead, the total RNA population is now a potential 
Source of templates for cDNA synthesis. This population can 
be carried through later Steps of labeling and/or amplifica 
tion and create a higher potential for noise and background 
when hybridized to a target or array of targets. 

0026. In addition to the nucleic acids present in a sample 
to be amplified, the exogenous primers that are an intrinsic 
part of most amplification methodologies can contribute to 
inadvertent Side reactions. Reference has already been made 
to the primer-dimer reaction of PCR, but even methods that 
primarily depend upon generation of multiple copies 
through RNA transcription can have problems from an 
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excess of primers used in preliminary Steps. For instance, 
Baugh et al., (2001, Nucl. Acids Res 29; e29) reported that 
when using an oligo Tprimer with a T7 RNA polymerase for 
amplification of an RNA library using the method described 
by Van Gelder et al. (1990, Proc. Natl. Acad. Sci. USA87; 
1663-1667), substantial levels of RNA synthesis would be 
produced even in the complete absence of target input. They 
Speculated that even though the reaction mixture had been 
purified from its initial components, there was Sufficient 
carryover of unused primers to allow this de novo Synthesis. 
Indeed, when the initial concentration of primerS was 
reduced in this System, there was a Substantial drop in 
target-independent Synthesis. This side reaction is probably 
mediated by the previously observed ability of phage RNA 
polymerases to utilize 3' Single-Stranded ends as Sites for 
initiation of RNA synthesis (Schenborn et al., 1985 Nucl. 
Acids Res. 13; 6223-6236, Krupp, 1989 Nucl. Acids Res. 
17; 3023-3036). The presence of this synthesis most likely 
occurs even when there are target molecules present in the 
reaction mixture, thus leading to potential competition with 
the target dependent Synthesis and also production of nucleic 
acids that may participate in further reactions downstream 
thereby contributing to non-specific background material. 
0027) Although a reduction in primer concentration 
showed a beneficial result, there are considerations that limit 
the application of this Solution. In the presence of large 
amounts of target Sequences, an excess of primerS has to be 
maintained to insure that a copy is likely to be made of each 
of the initial targets. This can become very important for 
RNA species that are present in only low amounts within a 
library population. Secondly, when lower amounts of targets 
are used, kinetic effects come into play and larger amounts 
of primers are required to efficiently drive the reaction. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0028. In the present invention, novel compositions and 
methods are disclosed for controlling the extendability of 
various components used in copying or amplification Steps, 
thereby providing an enhancement of the Specificity of the 
nucleic acids produced by these processes as well as poten 
tially increasing the amount of Such products. 
0029. One aspect of the present invention discloses a 
method where nucleic acid targets are treated with a reagent 
Such that the nucleic acids are capable of functioning as 
templates but their 3' ends are incapable of being extended. 
These treatments can be carried out by a variety of chemical 
and enzymatic means. Examples of enzymatic means for 
RNA can include but not be limited to the poly Apolymerase 
addition of ribonucleotide analogues Such as cordycepin 
triphosphate or 3' aminoadenosine, or the T4 RNA ligase 
addition of a polynucleotide with a non-functional 3' end. 
Examples of enzymatic means for DNA can include the 
Terminal Deoxynucleotidyl Transferase addition of a termi 
nator molecule Such as dideoxy or acyclonucleotide termi 
nator or the T4 DNA ligase (for double-stranded DNA) or 
T4 RNA ligase (for single-stranded DNA) mediated addition 
of an oligonucleotide with a non-functional 3' end. A tem 
plate dependent DNA polymerase can also be used to add a 
terminator molecule Such as dideoxy or acyclonucleotide 
terminator to the 3' ends of RNA or DNA by providing oligo 
T or permutational Sequence oligomers with blocked ends 
that can hybridize near the 3' ends of the nucleic acid and 
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Serve as templates for incorporation of a terminator by the 
DNA polymerase. An example of a chemical means for 
inactivation can include the periodate oxidation of RNA. 
These treatments should eliminate the ability of the 3' ends 
of these nucleic acids to be extended while at the same time 
preserving their capabilities as templates. 
0030 Combinations of enzymatic and chemical method 
ologies may also be used. For example, after Synthesis of a 
cDNA copy, terminal transferase may be used to add a 
ribonucleotide to the 3' end followed by a periodate treat 
ment. The methods of the present invention may also be 
combined with other procedures. For instance, U.S. appli 
cation Ser. No. 09/896,897 has previously disclosed addition 
of non-inherent UDTS to target nucleic acids to provide a 
primer binding Site. The present invention discloses that 
prior to making copies of a target nucleic acid, procedures 
can be applied to prevent the use of a target molecule as a 
primer. Thus, in an example of U.S. application Ser. No. 
09/896,897, where a population of bacterial RNA molecules 
or fragmented eukaryotic mRNA was used as a Substrate for 
addition of a UDT, the present invention can be applied by 
modifying the 3' end of the added non-inherent UDT to 
eliminate priming capability. For example, this may be 
carried out following the addition of a UDT, by Subsequently 
adding a terminator nucleotide analogue by poly A poly 
merase. On the other hand, it may also be carried out in 
conjunction with the UDT addition step itself. For instance, 
a non-inherent UDT may be ligated to the 3' end of a target 
molecule where the UDT is a nucleic acid oligonucleotide 
with a 5' end that is functional for ligation and a 3' end that 
has an amine group instead of a free hydroxyl. In another 
exemplary method, addition of a UDT by Terminal Deoxy 
nucleotidyl Transferase (TdT) or Poly A Polymerase may 
take place with a mixture of normal nucleotides and termi 
nator nucleotides. The adjustment of the ratio of these 
components can determine the particular average length that 
is achieved before a terminator is likely to be added on. 
0031. The carryover of primers can be problematic in 
other Systems as well. For example, the addition of non 
inherent UDTs to the ends of nucleic acids as primer binding 
Sites for amplification purposes in U.S. application Ser. No. 
09/896.897 has been cited above. Related methods have also 
been disclosed in U.S. Pat. No. 6,197.554 and Patent Appli 
cation No. WO 00/75356. After synthesis of a first copy, two 
forms of primers will be present in the reaction mixture: 
extended primers derived from the use of target molecules as 
templates and exceSS unextended primers that remain in the 
reaction mixture. Although Separation of the extended and 
unextended primers can be carried out by various physical 
means, there may still be Some carryover of unextended 
primerS. However, Since only the extended primers are 
desired to act as targets for the addition of a non-inherent 
UDT in later steps, addition of a UDT sequence to unex 
tended primers by Terminal Deoxynucleotide Transferase or 
ligation can be deleterious Since these products can ulti 
mately form non-target derived double-Stranded transcrip 
tion units. When the primers used for first strand cDNA 
Synthesis comprise an RNA polymerase promoter, addition 
of a UDT to an unextended primer can mediate conversion 
of a structure (Promoter-OligoT) into (Promoter-OligoT. 
UDT). After binding and extension of a second primer that 
is complementary to the UDT, a double-Stranded transcrip 
tion unit can be formed that synthesizes OligoTUDT tran 
scripts. On the other hand, if Oligo T is used to prime first 
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strand cDNA synthesis, addition of a UDT to an unextended 
primer mediates conversion of (OligoT) into (Oligo 
T-UDT); second strand synthesis mediated by binding and 
extension of a Second primer that contains a promoter 
Sequence can lead to formation of a double-Stranded tran 
scription unit with the structure (Oligo T-UDT-Promoter) 
that Synthesizes UDT-OligoA transcripts. In either case, 
Such minimal transcription units should be extremely effi 
cient in generating RNA products. AS Such, these non-target 
derived transcription units can act as competitive inhibitors 
by Sequestering and/or using up transcription resources that 
would otherwise be available for the target-derived tran 
Scription units, thereby decreasing the net yield of amplifi 
cation of target-derived Sequences. In addition, if further 
amplification Steps are carried out with this material, they 
will be virtually indistinguishable from target-derived prod 
ucts except that their Small size should again lend itself to 
more efficient Synthesis than the larger target-derived tran 
Scripts. And lastly, the presence of non-target derived 
labeled material can only add noise and increase the back 
ground when the library is used as a probe pool. 
0032. As such, another aspect of the present invention 
discloses novel methods and compositions that allow tem 
plate dependent extension of primers to take place while 
limiting the ability of template independent extension to take 
place with primers that have not participated in a template 
dependent extension event. One means by which this can be 
carried out is by the use of novel primers that comprise one 
or more nucleotides at their 3' ends that are other than 
deoxyribonucleotides. 
0033 For example, systems have been cited previously 
where amplification can be carried out after addition of a 
non-inherent UDT by means of Terminal Deoxynucleotidyl 
Transferase. One of the characteristics of this template 
independent polymerase is that the nature of the nucleic acid 
of the template affects its ability to be used as a substrate for 
extension. Thus for instance, although the enzyme can 
efficiently add a ribonucleotide to the end of a DNA oligo 
nucleotide, further additions are done poorly if at all. (J. 
Biol. Chem 276; 31388-31393.) In this case, a ribonucle 
otide triphosphate can Serve as a donor Substrate for incor 
poration, but a ribonucleotide at the terminus of an oligo 
nucleotide is not efficiently recognized as an acceptor 
Substrate. At the same time it should be noted that the 
presence of ribonucleotides at the 3' end of a primer is not 
a bar to extension by most template dependent DNA poly 
merases Since RNA priming is a major mechanism for 
initation of DNA strand synthesis events in vivo. As such, 
novel primers with ribonucleotide termini will be able to be 
extended when synthesizing cDNA copies from RNA tem 
plates. At the conclusion of the reaction there is a chemical 
difference between extended and unextended novel primers 
due to the terminal ribonucleotide of a novel primer being 
converted into an internal ribonucleotide. AS Such, when 
Terminal Deoxynucleotidyl Transferase is used in a reaction 
mixture, there will be a differential ability to add to extended 
novel primers that now comprise a deoxyribonucleotide at 
their termini compared to unextended novel primers that Still 
comprise a ribonucleotide moiety. 
0034. When the extended novel primers are used as 
templates in later Steps, it is preferred that a polymerase be 
used that has Sufficient reverse transcriptase activity that it 
can traverse the Segment of the extended novel primer 
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comprising internal ribonucleotides, or that a mixture of 
polymerase is used where at least one DNA polymerase has 
reverse transcriptase activity. Any of the above methods may 
be used alone or they may be used in combination. For 
instance, a reaction mixture with novel primers comprising 
at least one RNA moiety at their 3' ends can undergo a 
degradative treatment (Such as periodate oxidation) after a 
cDNA Synthesis Step and prior to terminal addition to insure 
that even low levels of Terminal Deoxynucleotidyl Trans 
ferase addition to unextended novel primers do not occur. 

0035) In addition to the use of a ribonucleotide, it is a 
Subject of the present invention that one or more analogues 
of a deoxyribonucleotide can be used at the 3' end of a novel 
primer if: a) the analogue does not provide an efficient 
Substrate for extension by at least one template independent 
polymerase; and b) the analogue can be used effectively for 
extension by at least one template dependent DNA poly 
merase. Since the characteristic that distinguishes ribonucle 
otides from deoxyribonucleotides is the absence of an OH 
group at the 2' position of the deoxyribose, nucleotide 
analogues that have Substitutions for the OH group at this 
site were tested for the inability to be extended by a 
template-independent DNA polymerase, Terminal Deoxy 
nucleotidyl Transferase. Indeed, as will be shown in a later 
Example, we have found that similar to ribonucleotide 
substitutions, primers with 2 fluoro and 2' O-methyl ana 
logues at their 3' ends substantially lack the ability to be 
extended by Terminal Deoxynucleotidyl Transferase, while 
Still being capable of extension by a template dependent 
DNA polymerase. 

0036. After synthesis of a cDNA copy, removal of the 
initial RNA template strand by alkali treatment can be 
carried out if desired, with the understanding that this 
treatment will also cause breakage in any ribonucleotide 
moieties in a chimeric primer used for cDNA synthesis. If it 
is desired to retain the chimeric primer Sequences, an 
alternate treatment Such as RNASe H digestion may be used. 
On the other hand, if 2 fluoro and 2' O-methyl analogues 
were used instead of ribonucleotides in the primers, alkali 
may be used without breakage Since these analogues are not 
alkali labile. 

0037. As disclosed in U.S. application Ser. No. 09/896, 
897, ligases can be used as reagents to add UDTS to nucleic 
acids and can be considered to be template independent 
polymerases Since ligases can add multiple nucleotides to a 
nucleic acid target. The present invention also finds utility in 
distinguishing between extended and unextended primers in 
the course of an addition reaction mediated by Such liga 
tions. For instance, a primer that comprises a terminal 
ribonucleotide changes its chemical properties as well as its 
enzyme Substrate properties by being extended. In this 
instance, a terminal ribonucleotide would be Susceptible to 
the periodate reaction discussed previously. On the other 
hand, once Such a primer becomes extended, the terminal 
ribonucleotide is transformed into an internal ribonucleotide 
which is not Susceptible to the periodate reaction. Thus, after 
extension with novel primers comprising a ribonucleotide at 
a 3' end, treatment with periodate should inactivate ligat 
ability for only the unextended primerS as the extended 
primers would remain unaffected; carrying out a Subsequent 
ligation reaction should then Selectively add the non-inher 
ent UDT to extended primers. 
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0038. The novel primers of the present invention may be 
homogeneous in nature or they may be of a heterogeneous 
or chimeric nature. For instance, methods have been 
described above for eliminating addition of non-inherent 
UDTs to unextended novel primers by ligase or terminal 
transferase through the use of a ribonucleotide or a 2 
nucleotide analogue at the 3' end of a novel primer. Thus, if 
desired, the primer can be chimeric and comprise normal 
deoxyribonucleotides with one or more ribonucleotides or 
nucleotide analogues at the 3' terminus and Still allow the 
Selective process outlined above to be carried out. However, 
the nature of the nucleotides that are not at the 3' end may 
be as desired by the user. AS Such, a primer used for 1" 
Strand Synthesis can be homogeneous and be comprised 
entirely of ribonucleotides. For example, a cDNAstrand can 
be synthesized from poly AmRNA targets by using an Oligo 
ribo Uprimer; 2" strand synthesis can be subsequently 
carried out with a deoxyribonucleotide primer comprising a 
promoter Sequence. An illustration of this proceSS is given in 
FIG. 1. Removal of of the original RNA template can be 
carried out by RnaseH (step C of FIG. 1) although the 
Sequences opposite the ribo Uprimer will remain Since this 
Segment comprises double-Stranded RNA. AS described 
above, procedures can be carried out Such that addition of a 
UDT by either ligation or terminal addition to unextended 
1 strand primers should be substantially reduced or inhib 
ited while allowing addition to extended copies (step D of 
FIG. 1). When the extended primer comprising ribonucle 
otides is Subsequently used as a template to Synthesize a 
complementary Strand, polymerases with reverse tran 
scriptase activity will be required if the RNA primer seg 
ment of the extended primer is desired to be copied. For 
instance, if a 2" round of amplification is desired, preser 
vation of the UDT sequence could be advantageous. Chi 
meric primers with ribonucleotide substitutions in the 5' 
region of a promoter Sequence for first or Second Strand 
Synthesis, may also be used. For instance, McGinneSS and 
Joyce have described substitutions of ribonucleotides into a 
number of positions in T7 promoter constructs that have 
little or no effect on transcription (2002 J. Biol. Chem. 277; 
2987-2991 

0039 The methods disclosed for the prevention or inhi 
bition of addition of UDTs to unextended primers may find 
particular utility with primers that are attached to beads or 
other Solid matrices. For kinetic reasons, there is usually a 
vast excess of primerS compared to the available targets that 
are eventually bound and extended. In Single phase Systems, 
the bulk of these unextended primers can be removed by 
various means after completion of Strand extension StepS. 
However, as described above, even comparatively Small 
amounts of leftover material carried through into later Steps 
can be deleterious. In contrast to Single phase Systems, 
extended and unextended primerS bound to Solid Supports 
are never Separated from each other and further Synthetic 
Steps take place in the presence of both unextended primers 
and extended primerS. Consequently, effects from unex 
tended primerS on Solid Supports can have even more drastic 
consequences than those Seen in Single phase Systems where 
the majority of the unextended primerS had been removed. 
AS Such, the methods described above find a special utility 
in dealing with the large number of unextended primers on 
Solid Supports that remain in the reaction mixtures, by 
inhibiting or eliminating their ability to participate in further 
reaction Steps. 
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0040 For example, latex and magnetic beads with oligo 
T Segments are commercially available from a variety of 
Sources. Application of the present invention can be carried 
out by addition of one or more ribonucleotides or nucleotide 
analogues to the 3' ends of Such beads, thereby transforming 
the primers bound to the beads into chimeric primers of the 
present invention. For instance, a commercial lot of Oligo T 
beads can be modified by Terminal Deoxyribonucleotidyl 
Transferase mediated addition of ribonucleotides or nucle 
otide analogues prior to using the beads for cDNA Synthesis. 
On the other hand, primers on Supports can be made de novo 
by using appropriate phosphoramidites to Synthesize oligo 
nucleotides with appropriate groups at their 3' ends using 
any particular desirable Sequence. These primers can Sub 
Sequently be attached to beads or Some other Solid Support. 
The beads with modified primers can then be used in any of 
the ways disclosed above where only the extended primers 
should participate in further Synthetic StepS. 

0041 Additionally, when polymeric sequences are being 
used as primer binding sites, a common modification of this 
System is the use of So-called “anchored primers'. In this 
variation, the primers comprise a set of primers with per 
mutational identities of the base or bases at the 3' ends. Thus 
for example, if poly A Sequences are the desired targets, a Set 
of 24-mers with the formula 5'-TN-3' where N is G, A or 
C can be used as primers. Thus rather than being a single 
primer Sequence, a primer Set is used that comprises a 
mixture of three oligomers: 5'-T, G-3',5'-TA-3' and 
5'-T-C-3'. More than one position may also be used for 
anchoring. For example, a Set of 24-mer primerS could be 
used with the formula 5'-TN,N-3' where N is G, A or C 
and N is T, G, A or C. This formula would describe a set of 
12 different primer Sequences (3x4 permutations). By using 
Sets of anchored primers, priming events can preferentially 
take place at the junction where a poly A tail had been 
appended to the discrete nucleotide Sequence of a eucaryotic 
mRNA. This is in contrast to a completely homopolymeric 
oligo T where priming events could take place at any 
Segment of the poly A tail. The present invention may make 
use of this System by using nucleotides or nucleotide ana 
logues with the above described properties as the terminal 
permutational nucleotides. Thus for example, in a Set with 
the formula 5'-TN-3', N could be rG, ra or rC. In another 
example, a set with the formula 5'-TN N-3' could have 
the permutational base identities described above, but the 
particular nucleotides used for N and N are 2 Fluoro 
analogues. 

0042. It should also be noted that the use of nucleotide 
analogues at the 3' ends of primerS has also demonstrated an 
unexpected property. The system described by Eberwine et 
al. (op. cit.), uses the original RNA templates as a Source of 
in situ primers for 2" strand synthesis instead of addition of 
UDTS for primer binding sites. However, even though this 
method does not entail an extension step after 1" strand 
Synthesis, we have Surprisingly found that replacement of a 
normal primer with a primer comprising nucleotide ana 
logues as the 3' end eventually results in more Synthesis of 
RNA product than the same series of reactions with the 
normal primer. Although not desiring to be bound to any 
particular theory, this beneficial effect may be a result of 
increased stability at the 3' end that is endowed by the 
presence of the analogues. It is therefore a Subject of the 
present invention that primers with modifications at a 3' end 
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may be used in various promoter driven Systems to increase 
the net amount of Synthesis when amplifying a library of 
nucleic acids. 

0043. Nucleotide analogues at the 3' ends of primers have 
been disclosed recently (U.S. Patent Application Nos. 2003/ 
0044817 and 2003/0077609) to increase discrimination 
between target Sequences and non-target Sequences. How 
ever, in the present invention, for library amplification where 
common Sequences of a library of multiple Species of 
nucleic acids are the targets for primer binding, this dis 
crimination is not as relevant and the dual properties of: a) 
discrimination between extended and unextended primers, 
and b) increased synthesis of a library, are the beneficial 
effects that are Sought after and achieved by the use of the 
nucleotide analogues at the 3' end of primers. 
0044 Another aspect of the present invention discloses 
novel methods for amplification of a library. In U.S. patent 
application Ser. No. 09/896,897, U.S. Pat. No. 6,197.554 
and Patent Application No. WO 00/75356, all of which are 
hereby incorporated by reference, RNA transcription from 
double-stranded DNA templates was used to provide high 
levels of amplification of a library of nucleic acids. These 
were all Step-wise procedures where a Single cycle of 
amplification was carried out. Further degrees of amplifica 
tion may be achieved by repeating one or more of the Steps 
of these procedures during a single cycle or by using the 
RNA products to start a new cycle. The present invention 
discloses that when a library of nucleic acids that have a 
UDT at each end is produced, the amplification can proceed 
through a continuous isothermal mode as well as the pre 
viously described Stepwise methodology. By these means 
higher levels of amplification can be achieved with fewer 
manipulative Steps. 

004.5 Thus, for example, a conserved consensus 
Sequence (an inherent UDT) may be used as a primer 
binding site for primers comprising promoter Sequences. 
Consensus Sequences have been previously used to provide 
global Polymerase Chain Reaction (PCR) amplification of 
bacterial DNA to generate an unlabeled collection of various 
PCR products (U.S. Pat. No. 5,523,217, hereby incorporated 
by reference). These products were not used as hybridization 
probes. Instead, the particular pattern of a variety of PCR 
products was Sufficient to generate a "fingerprint” that would 
be characteristic of the particular bacterial DNA starting 
material. 

0046. In contrast to this prior art, the present invention 
discloses an isothermal mode of amplification using RNA 
promoters and the generation of labeled products. Labeling 
of the nucleic acid products can be carried out by the 
inclusion of either labeled NTP or dNTP precursors. Alter 
natively, RNA or DNA products may be isolated after 
completion of a reaction and a separate cDNA or transcrip 
tion labeling reaction carried out. This labeled material can 
then be used for hybridization to arrays as described previ 
ously to quantify Sequence representation. 

0047. Also, as noted in U.S. application Ser. No. 09/896, 
897, non-inherent UDTS may be added to a library of target 
nucleic acids, either prior to, or after a copying reaction. For 
example, when a first nucleic acid Strand is Synthesized from 
poly A mRNA and a non-inherent UDT is added, a system 
can be set up at this point where all the elements needed for 
1strand synthesis, 2" strand synthesis and RNA transcrip 
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tion are Supplied together and isothermal amplification of 
the library can occur. By using primers for 1 strand Syn 
thesis that comprise RNA promoter Sequences, anti-Sense 
RNA products can continuously be formed. Contrariwise, by 
using primers for 2" strand synthesis that comprise RNA 
promoters, RNA products that reflect the orientation of the 
original mRNA population can continuously be formed. 

0.048 Continuous or isothermal processes that use some 
of the elements described in these processes, i.e. transitions 
between DNA and RNA species, have been previously 
described in U.S. Pat. No. 5,409,818, U.S. Pat. No. 5,399, 
491 and Patent Application No. WO92/08800, all of which 
are herein incorporated by reference. These three procedures 
(referred to as NASBA, TMA and 3SR respectively) share 
the same general principles, although there are Some minor 
differences in the particulars of how they are carried out. 
However, all of these procedures also share a characteristic 
in that they are used only for amplifying specific Sequences 
or a multiplex of a Small number of desired specific targets. 
In contrast, in the present invention the incorporation of a 
non-inherent UDT allows a generalized non-specific ampli 
fication of nucleic acids comprising the UDT Sequences 
regardless of their particular native Sequences. For example, 
if a library of DNA has a UDT ligated to each end of a series 
of fragments, the entire library can be amplified. On the 
other hand, the example above with Poly A mRNA and a 
non-inherent UDT can allow a selective amplification of a 
generalized population derived from mRNA. It should also 
be noted that the primers with nucleotide analogues at the 3' 
ends that have been disclosed above may also find applica 
tion in a continuous mode of amplification of a library of 
nucleic acids. 

0049 Recently, novel methods of RNA promoter driven 
amplification have been described where only dNTPs (Hay 
dock, U.S. Pat. No. 6,531,300) or a mixture of dNTP and one 
or two species of NTPs (Haydock and Uren, U.S. Patent 
Application No. 2003/0050444) are provided, both of which 
are hereby incorporated by reference. These methods are 
based upon the principle that although by definition, RNA 
polymerase Synthesizes RNA transcripts, it is known that 
under Special circumstances DNA polynucleotides can be 
synthesized from RNA promoters by an RNA polymerase. 
AS described in the above references, these circumstances 
can be chemical in nature by replacing Mg++ with high 
levels of Mn++ or they may also be of genetic nature by 
mutating the RNA polymerase at appropriate Sites. In any of 
the various embodiments of the present invention, RNA 
promoters and polymerases may be used for Synthesis of 
DNA or chimeric DNA/RNA molecules using the methods 
described above or by any other method that provides this 
property. 

0050. In addition, U.S. Pat. No. 6,531,300 and U.S. 
Patent Application No. 2003/0050444 exploit these circum 
stances to provide an isothermal mode of amplification for 
Selected Specific nucleic acid Sequences. Thus, it is an object 
of the present invention that rather than amplifying Specific 
target Sequences, the above cited methods may be used for 
isothermal amplification of a library of various nucleic acid 
Sequences by using either inherent or non-inherent UDTS as 
primer binding sites to synthesize DNA or chimeric DNA/ 
RNA molecules by means of RNA polymerase. 
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0051. The system described in U.S. Patent Application 
No. 2003/0050444 (termed Logarithmic Isothermal DNA 
Amplification or LIDA) makes use of primers that have 
three Segments in the following order: 

5' Promoter-Homopolymer-Discrete 3' 

0.052 The first segment (Promoter) comprises the 
sequence transcription of chimeric DNA/RNA by an RNA 
polymerase. The Second segment (Homopolymer) is 
designed to insure that when the RNA polymerase initiates 
a transcription reaction, the immediate template Segment 
will consist of DNA nucleotides. The third segment (Dis 
crete) directs selectivity of binding of the primer to discrete 
target Sequences. 

0053) One of the examples that has been disclosed in U.S. 
patent application Ser. No. 09/896,897 is the use of poly A 
RNA (an inherent UDT) to synthesize cDNA copies which 
were further processed by Terminal Deoxynucleotidyl 
Transferase mediated addition of a homopolymeric 
Sequence (a non-inherent UDT) thereby generating a library 
of nucleic acids that have homopolymeric UDTS at each end. 
Thus, the StepS used to carry out the LIDA proceSS may be 
used in the present invention with primers that have only two 
Segments and lack the discrete nucleic acid Sequence 
required by the LIDA disclosure, the primers thereby having 
the following structure: 

5' Promoter-Homopolymer-3' 

0054 The homopolymeric binding sequence may be the 
same on the 5' end of one strand and the 5' end of the second 
Strand, and a Single primer used for isothermal amplification. 
Alternatively, a different homopolymeric binding Sequence 
can be present at the 5' end of one strand versus the 5' end 
of the Second Strand, with more than one primer carrying out 
the amplification. The homopolymeric Sequences of the 
primers may be complementary to an inherent UDT (Such as 
a poly A Segment) at one end of the amplicons and comple 
mentry to a non-inherent (homopolymeric) UDT added on to 
the other end of the amplicons or the primerS may be 
complementary to homopolymeric UDTs that have been 
incorporated into each end of the amplicons. 
0055. Other means of continuous isothermal amplifica 
tion have been described by Engelhardt et al., in European 
Application number 0 667393 A2 (published Aug. 16, 1995, 
incorporated herein by reference). The present invention 
discloses that the addition of one or more UDTS to nucleic 
acids could allow the amplification of a wide variety of 
nucleic acid Sequences by these methods. For instance, in 
one embodiment of Engelhardt et al., the use of primers 
comprising RNA segments is disclosed to allow a Series of 
binding and ext4ension events to take place using a single 
template molecule. In this particular method, treatment with 
Rnase H allows regeneration of a primer binding site. This 
method has also been subsequently described in U.S. Pat. 
No. 5,824,517 and U.S. Pat. No. 6,251,639, both of which 
are incorporated herein by reference. 

0056 FIG. 2 shows a series of events that could take 
place using this method. It should be pointed out that the 
initial product used in for the isothermal amplification of 
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FIG. 2 is the final product of step F shown in FIG. 1. As 
described previously, the inclusion of a polymerase with 
reverse transcriptase and Strand displacement activity could 
utilize the RNA segment of the first primer as a template 
(step A of FIG. 2) thereby providing an RNA/DNA hybrid 
segment. Removal of all or part of the poly U RNA segment 
by Rnase H (step B) would generate a binding site for 
another poly U RNA primer. Binding and extension of this 
RNA primer (step C) could result in a in displacement of the 
original 1' cDNA strand. The displaced cDNA strand could 
be converted into double-stranded form (Structure D2) if 
there was 2" strand “GGGGGGGGG-Pro” primers still 
present in the reaction mixture. On the other hand, the other 
product (structure D1) of step D would be identical to the 
product of step A of FIG. 2 and as such, further rounds of 
Rnase H digestion, primer binding and Strand extension can 
result in a Series of displacemnt and accumulation of more 
copies of Structure D2. 
0057 This method provides various means for amplifi 
cation. If a Source of Second primerS is omitted during the 
Series of digestions, binding and extension reactions, there 
will be a continuous generation of Single-Stranded product. 
This in itself could be labeled if desired and hybridized 
against an array. On the other hand, if an RNA promoter 
sequence is also included in the primer for 2" strand 
synthesis (as depicted in FIGS. 1 and 2) there is also the 
potential that after conversion to a double-Stranded form, a 
transcription reaction can also be carried out to provide 
further levels of amplification. It should also be noted that 
although an RNA primer was used for 1' strand synthesis in 
FIG. 2, the opposite arrangement could have been used if 
desired and the 1 strand primer could have comprising 
deoxyribonucleotides coding for an RNA promoter and an 
oligo Tsegment and the 2" strand could have comprised a 
riboG segment. This could have been combined with pre 
vious aspects of the present invention and the 1 Strand 
primer could be a chimeric primer comprising one or more 
2 nucleotide analogues at the 3' end of the primer. This 
arrangement and a potential Series of events are shown in 
FIG. 3. A succession of further binding and extension events 
can take place with ribo G primerS binding to the Single 
stranded oligo CUDT of the product of step F of FIG.3 with 
chimeric oligo Tprimers converting displaced Single Strands 
into double-Stranded forms as described previously. 
0.058 Also, although the example shown in FIG. 2 used 
a homogeneous ribonucleotide primer, this unity is not an 
essential feature and the primer could have been chimeric 
and comprised deoxyribonucleotides as well. In essence, the 
minimal necessity for the system described above would be 
a Segment that is Sufficiently long enough that Rnase H 
digestion would allow another primer/extension event to 
take place. It is also a further consideration of the present 
invention that amplification could be carried out where the 
primers for both 1" and 2" strand synthesis comprise RNA 
Segments that are Substrates for Rnase H action. 
0059 Another aspect of the present invention discloses 
the universal addition of double Stranded Segments by means 
of cohesive end ligation. In previous art, the universal 
ligation to ends of target molecules with undefined 
Sequences takes place either by T4 RNA ligase, which adds 
to Single-Stranded targets, or by the use of T4DNA ligase in 
a blunt end ligation reaction. Both of these processes are 
Slow and require long incubation times (overnight is rec 
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ommended in Some cases) to insure adequate completion of 
the reactions. On the other hand, cohesive end, or as it is 
Sometimes called, "Sticky end” ligation, can be remarkably 
fast. For instance, commercially available kits are provided 
by a number of manufacturers that require only a five minute 
incubation period for ligation. However, in prior art, these 
kits have been used only for the purpose of joining discrete 
cohesive ends to complementary ends and as Such ligation 
takes place only between fragments that have defined 
complementary Sequences at their ends. Thus, these kits 
have been mainly applied to the joining of restriction 
enzyme fragments for gene construction. Another applica 
tion of these kits can be for the addition of a UDT to 
fragments with variable terminal Sequences after addition of 
an artificial discrete end. For instance, Rabbani et al. (in U.S. 
application Ser. No. 09/896.897), Schmidt and Mueller 
(1996 Nucleic Acids Research 24; 1789-1791) and Komura 
and Riggs (1998 Nucleic Acids Research 26, 1807-1811) 
have disclosed the addition of Sequences to a library for 
cohesive end ligation by means of terminal deoxynucleoti 
dyl transferase or template-independent additions carried 
out by some DNA polymerases. 
0060. In contrast to this art, the present invention dis 
closes novel nucleic acid constructs and novel methods of 
their use that can add desirable Sequences by means of 
cohesive end ligation to a variety of Single-Stranded nucleic 
acid Sequences without a necessity for artificially adding 
Sequences by polymerases. The present invention discloses 
the use of constructs that comprise a combination of Selected 
conserved Sequences and permutational Single-Stranded 
ends that can provide for universal ligation to a collection of 
nucleic acid targets of unknown or varied Sequences. These 
Universal Ligation Elements (ULES) may comprise any 
desirable functionality. For instance, the ULES can comprise 
Universal Detection Elements (UDEs) that provide pro 
moter Sequences or primer binding Sequences for the Syn 
thesis of copies of the nucleic acid targets. Other examples 
of useful functionalities that can be conveyed by ligation 
with a ULE can include but not be limited to restriction 
enzyme sites, capture Sequences, capture moieties and Signal 
moieties. The method of the present invention is based on 
permutational principles Similar to those used with anchored 
Oligo T primers. In that method, a discrete Sequence (oligo 
T) has permutations in one or two nucleotides at the 3' ends 
to provide universal initiation of cDNA synthesis at or near 
the junctions of poly A Sequences in eukaryotic mRNA. AS 
a result of the permutational design, a primer will always be 
provided in the reaction that is perfectly complementary to 
the junction, regardless of the identity of the first or Second 
discrete nucleotide after the poly A Sequence. In the present 
invention, binding of a Set of nucleic acid constructs with 
permutational Overhangs to a collection of Single-Stranded 
nucleic acid targets with various Sequences will allow link 
age of a discrete Sequence to the ends of these targets 
regardless of the particular Sequence at the termini of these 
targets. 
0061 Although it is possible to have a single base 
overhang that could be functional in the present invention, 
the digestion of nucleic acids with various restriction 
enzymes has demonstrated that Single base extensions can 
exhibit very low efficiencies of re-ligation. For instance, 
catalogues of Vendors of restriction enzymes Such as New 
England Biolabs (Beverly, Mass.) show efficiencies that can 
be as low as less than 5%. On the other hand, restriction 
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enzymes that leave two or more nucleotide overhangs are 
typically very efficient (>95%) in re-ligating properly. AS 
Such, in the present invention, it is preferred that the over 
hang comprises at least two bases. On the other hand, 
permutational variations reduce the particular concentration 
of each individual primer and increase the number of 
individual species that have to be made. Thus with a single 
base variation, there are 4 potential Sequences and a single 
Species represents 25% of the population. AS the number of 
permutational positions rises this number changes accord 
ingly: with two nucleotides, there are 16 variations, with 
three nucleotides there are 64 variations and with four 
nucleotides, there are 256 variations. Thus although higher 
numbers may be used, it is preferred that two to four 
permutational positions be used for the constructs of the 
present invention. 

0062) When carrying out ligation of the constructs to the 
Single-Stranded nucleic acid targets, there is also the possi 
bility of the constructs ligating to each other rather than to 
the targets. In Such cases, it may be desirable to remove 
Self-ligated constructs from the remaining part of the popu 
lation by using any of a variety of methods that have been 
used in the art for Separating unincorporated primers from 
various extension or amplification processes. On the other 
hand, it may be advantageous to introduce Steps to ensure 
that the addition of the ULES occurs only with the target 
nucleic acids. For instance, there may be incomplete 
removal of Self-ligated ULES or there may be incorporation 
of more than one ULE into the terminus of a target nucleic 
acid. These might be events that would be detrimental to 
Steps that occur later. AS Such, it may be desirable to alter the 
ends of ULEs so that they are unable to participate in blunt 
end ligations with each other. Prevention of cohesive end 
ligations between ULES could be carried out by dividing the 
Sixteen possible Species of a set of ULES with two-base, 
Single-Stranded permutational tails into two groups wherein 
there is no complementarity within the members of a Single 
group. An example of a possible arrangement for this is 
shown in FIG. 4 where six of the permutations are included 
in Group A and Six of the permutations are included in 
Group B. It should be noted that the last four of the possible 
permutations can not be dealt with in this way, and are not 
included in these groups, i.e. the permutations ending in GC, 
CG, AT and TA are intrinsically self-complementary. To 
ensure that targets with these Sequences at their 3' ends are 
Still Substrates for ligation of a ULE, a potential Solution is 
to use three-base permutations for this particular group. This 
is illustrated in FIG. 5 with Groups C and Group D. A 
combination of Group A, Group B, Group C and Group D 
effectively comprises a collection of ULEs that can be 
ligated to all potential 3' end Sequences. Two ways that these 
groups could be used are for: (a) target pool division; and (b) 
Sequential ligations. For target pool division, a target pool 
can be divided into two portions. A first portion of the target 
pool can be ligated to a mixture of Group A and Group C and 
a Second portion of the target pool can be Simultaneously 
ligated to a mixture of Group B and Group D. Once the 
ligation StepS are complete, the un-ligated ULES are 
removed and the ligated products are re-pooled together. 
This is the simplest method, although a maximum of 50% of 
the targets will be ligated to the ULES. For many purposes, 
this may be adequate. Conversely, a more complete ligation 
may be obtained by performing Sequential ligations. First, 
the targets are ligated with a mixture of Group A and Group 
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C. Subsequently, un-ligated ULES are removed, and a mix 
ture of Group B and Group D is added along with the 
appropriate reagents for carrying out a Second ligation 
reaction. In this way, all of the termini of the targets are 
exposed at one point or another to a ULE with a comple 
mentary overhang. 
0063 A similar system may be designed that provides a 
Set of nucleic acids that may be ligated to 5' ends. For 
example, an mRNA population from a bacterial Source can 
Simultaneously or Sequentially go through the addition of a 
non-inherent UDT to the 5' end and the addition of a 
non-inherent UDT to the 3' end. These UDT at each end may 
comprise identical Sequences, complementary Sequences or 
they may comprise different Sequences that may be used to 
distinguish between 5' and 3' ends. 
0064. The presence of a defined conserved sequence at 
each end of a collection of Single-stranded nucleic acids 
allows a variety of further Synthetic Steps to be carried out. 
For example, a mRNA population comprising an inherent 
UDT, i.e. the poly A tail, can be used for synthesis of a 
collection of cDNA copies. The cDNA population may then 
be used as Substrates for the addition of a non-inherent UDT 
by the use of the present invention. 2" strand synthesis can 
then be carried out by extension of a 3' end of a ULE after 
ligation. If preferred, the strand of the ULE that remains 
unligated may be removed and a separate primer added for 
2"Strand Synthesis. If a phage promoter is included in either 
a primer used for 1 strand or 2" strand synthesis, the 
collection of nucleic acids can be used to carry out a 
transcription reaction. 
0065. In another example, RNA from a bacteria popula 
tion is used as a Substrate for 3' addition of a first non 
inherent UDT using the present invention. Primer extension 
is then carried out using one Strand of the ligated nucleic 
acid construct to form a cDNA strand. The RNA templates 
are removed and the Same procedure is carried out to add a 
non-inherent UDT is added to the 3' ends of the cDNA 
targets. An amplification reaction can then be carried out, 
using primers that are complementary to the first and Second 
non-inherent UDT's. Amplification systems that might be 
useful in the present invention can include but not be limited 
to thermocycling Systems. Such as PCR or any of a variety of 
isothermal Systems. Examples of the latter can include but 
not be limited to 3SR, TMA, NASBA, SDA, LIDA and 
Hairpin Mediated Amplification. SDA has been described by 
Walker et al., (1992 Proc. Nat. Acad. Sci. USA89; 392-396) 
and Hairpin mediated amplification has been disclosed in 
U.S. patent application Ser. No. 09/104,067 filed on Jun. 24, 
1998 both of which are incorporated by reference. 
0066. In another example, RNA from a bacterial popu 
lation is used as a Substrate for addition of a non-inherent 
UDT by the methods of the present invention. The popula 
tion is then hybridized to an array of complementary 
Sequences on low density or high density microarray chips. 
Quantifying the amount nucleic acids captured on each Site 
of the array is then carried out by hybridizing a labeled 
nucleic acid complementary to the non-inherent UDT. 
0067. The source of nucleic acids to be used in the 
methods of the present invention may comprise RNA or 
DNA that has been isolated from a biological source. Such 
Sources can include phage particles, Viral particles, eukary 
otic cells and bacterial cells. On the other hand, nucleic acids 
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that are derived from a one or more in vitro copying or 
amplification Steps may also be Sources of material. Thus for 
example, after isolation of mRNA from a biological Source, 
cDNA copies can be Synthesized and then used in accor 
dance of the practices of the present invention. In another 
example, mRNA from a biological Source is amplified 
according to the method of Eberwine to provide a collection 
of RNA products that have oligo T at their 5' ends and a 
diverse variety of sequences at their 3' ends. The methods of 
the present invention can be applied for addition of a primer 
binding site to the 3' ends by using the methods described 
previously for Univeral Ligation Elements (ULEs). The 
library can then be utilized in another round of linear 
amplification using a primer with a promoter for either first 
Strand or Second Strand Synthesis. 
0068. In most cases, the nucleic acids that are amplified 
for use in microarray analysis are labeled with a signal 
generating moiety (for example by Cy 3) or by a ligand that 
can be used to bind a signal generating moiety (biotin for 
example). However, after a series of reactions is carried out 
to provide this labeled material, a common preliminary Step 
is to quantify the amount of labeled probe. In Some cases, a 
user may find that the net yield of these proceSS has resulted 
in an insufficient amount of probe to carry out the experi 
ment. This may because there was only a marginally Suffi 
cient amount of Starting material in the first place or there 
were losses at one or more points during the procedure. At 
this point, the user is usually faced with a choice of whether 
to proceed with a suboptimal amount of labeled probe or to 
go back to the original Source. In the latter case, this may not 
even be practical if there was a limited amount of material 
in the first place. 
0069. In another embodiment of the present invention it 
is disclosed that labeled material intended for use in an array 
does not have to be used as a probe but can instead be used 
as a Source of template material for carrying out further 
amplification procedures. Thus for instance, if the methods 
of the present invention have been used to generate a labeled 
library by a promoter in the Second Strand Synthesis to 
produce Sense RNA, the same primer that was used for the 
original first strand synthesis could be used with the labeled 
material to synthesize 1 strand cDNA and carry out a 
further cycle of amplification. On the other hand if a 
promoter was used in the 1" strand, thereby generating 
labeled antisense RNA, the same primer that was used for 
the second strand synthesis could be used to initiate cDNA 
synthesis from the labeled template. When a transcription is 
carried out in this new cycle, inclusion of labeled nucle 
otides could generate a Sufficient amount of labeled probe to 
carry out the intended experiment with a microarray without 
having to go back to the original Source. 

EXAMPLES 

Example 1 

Modification of the 3' Ends of an RNA Library. 

0070. On the day of use, a 200 mM stock solution of 
Sodium periodate (Sigma-Aldrich, St. Louis, Mo.) was pre 
pared in nuclease-free water (Ambion, Austin, Tex.). To 
prepare a working solution, 10 ul of 200 mM sodium 
periodate was added to 990 ul of 10 mM sodium acetate. 100 
Aug of total RNA from human liver (Stratagene, La Jolla, 
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Calif.) in nuclease-free water was mixed with an equal 
volume of 2 mM sodium periodate in 10 mM sodium 
acetate, incubated for 60' on ice and protected from light. 
The RNA was purified using an RNeasy column (Qiagen, 
Valencia, Calif.) according to the manufacturer's protocol. 
The integrity of the modified RNA was verified by agarose 
gel electrophoresis and staining with SYBR Gold (Molecu 
lar Probes, Eugene, Oreg.). First strand cDNA was synthe 
sized from 10 ug of modified and un-modified human liver 
RNA templates using Superscript II RNaseH reverse tran 
Scriptase (Invitrogen, Carlsbad, Calif.) according to the 
manufacturer's Specifications, in the absence or presence of 
dT primer. RNA templates were removed by alkaline 
hydrolysis in 0.6M NaOH, 4 mM EDTA (2x) at 37° C. for 
15" followed by neutralization with 6M acetic acid (20x). 
cDNA was then purified on MinElute columns (Qiagen, 
Valencia, Calif.) and eluted in 10 ul buffer EB following the 
manufacturer's directions. DNA electrophoresis was carried 
out in a 1% agarose 0.5xTBE gel, stained with SYBR Gold 
and viewed with a Digital Image Station (Kodak, Rochester, 
N.Y.). 
Results 

0071. The results of this experiment are shown in FIG.3. 
Lanes 2 and 4 demonstrate the ability of both treated (lane2) 
and untreated (lane 4) RNA to act as templates for cDNA 
Synthesis with oligo T primers. On the other hand, although 
there is extensive cDNA Synthesis in the absence of eXog 
enous primers for the untreated RNA (lane3), there is almost 
a complete absence of primer independent Synthesis for the 
periodate-treated RNA (lane 1). 

Example 2 

Blockage of Tailing after Addition of Ribonucleotides. 
0072 Tailing reactions (5 ul) were carried out with 100 
pmoles of dT oligonucleotide primers in 1xTdT Buffer 
(Enzo Life Sciences, Farmingdale, N.Y.) and 1 mM cobalt 
chloride for 60' at 37 C., in the absence or presence of 1 mM 
UTP and 15 U Terminal Deoxynucleotidyl Transferase 
(TdT). The source of TdT was a recombinant bovine clone 
developed at Enzo Life Sciences (Farmingdale, N.Y.) using 
standard methods to define the number of units of TdT 
activity. At the end of the tailing reaction, Volumes were then 
increased to 50 ul with the addition of 1xTdT buffer and 
cobalt chloride in the absence or presence of 1 mM dGTP 
and 15 UTclT. After a 15" incubation at 37 C., the reactions 
were quenched with 1 til of 0.5M EDTA and placed on ice. 
Aliquots (5ul) of each reaction were mixed with 5ul of Gel 
Loading Buffer II (Ambion, Austin, Tex.), denatured by 
heating for 10' at 70° C. and nucleic acid strands separated 
by 15% PAGE containing 7.5 M Urea. A dT primer (lane 
7) and a 38 bp mixed sequence primer (lane 8) are included 
as size markers. Nucleic acids were visualized by Staining 
with SYBR Gold and quantified with the Digital Image 
Station. 

Results 

0073. The results of this experiment are shown in FIG. 4. 
Essentially lanes 2 and 4 are the same and show that the 
untreated oligonucleotides (lanes 1 and 3) are Substrates for 
the incorporation of numerous dG nucleotides after TclT 
treatment. It can also be seen that there is a spectrum of 
products encompassing different size lengths after dG addi 
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tion. In contrast, lane 5 shows the effect of UTP addition by 
TdT. Although there is a size shift compared to lanes 1 and 
3, the effect is modest and shows that only a few ribonucle 
otides were added to the oligonucleotides in this reaction. 
More importantly, in lane 6 it can be seen that there is 
essentially no further increase in size when dG is attempted 
to be added after the ribonucleotide modification. 

Example 3 
Comparison Between One and Three Ribonucleotides for 
Inhibition of dG Addition. 

0074 Since the product of the TdT mediated addition of 
U to the primers in the example above probably represents 
a collection of primers with different numbers of ribonucle 
otides present instead of a Single discrete species, primers 
were synthesized with either 1 or 3 ribonucleotides already 
in place at the 3' end. Phosphoramidites for inclusion of 
ribonucleotide moieties were obtained from Glen Research 
(Sterling, Va.). The Sequences of these primers are as fol 
lows, where the 5' end comprises a T7 RNA polymerase 
promoter Sequence and the 3' end is complementary to a poly 
A Segment: 

PRO - T = 
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Example 4 
Chimeric Primers with Ribonucleotides at the 3' End Show 
Increased Transcription. 
(a) 1 Strand Synthesis 
0077. A recombinant clone (ATCC 87482) for poly A" 
bacterial Lys A was obtained from the American Tissue 
Culture Collection (Manassas, Va.) and used to prepare 
mRNA in Vitro using Standard procedures. 1 ug of purified 
polyA" Lys A RNA (1,272 nt) was mixed with 50 pmole of 
the PRO-T primer or the PRO-TU chimeric primer 
(used in Example 3) in a 10 ul solution, heated for 10' at 70 
C., followed by the addition of 9 ul of a RT premix 
containing 2 ul of 10x Stratascript RT Buffer (Stratagene, 
LaJolla, Calif.), 1 ul of 10 mM dNTP mix, 2 ul of 100 mM 
DTT, 1 ul of 30 U?ul RNase Inhibitor (Eppendorf, Boulder, 
Colo.) and 3 ul of nuclease-free water. After a 3' preincu 
bation at 42° C., 1 ul of 200 U?ul StrataScript RNaseH 
reverse transcriptase (Stratagene, LaJolla, Calif.) was added 
and the reactions were incubated at 42 C. for 60' to 
synthesize first-strand cDNA. The final concentrations of 
components in the 20tul reaction mixtures were; 50 mM Tris 

5'-GGCCAGTGAATTGTAATACGACTCACTATAGGGAGGCGG TTT TTT TTT 
TTT TTT TTT TTT TTT-3' 

PRO - TU = 
5'-GGCCAGTGAATTGTAATACGACTCACTATAGGGAGGCGG TTT TTT TTT 
TTT TTT TTT TTT TTU-3' 

PRO - TU = 
5'-GGCCAGTGAATTGTAATACGACTCACTATAGGGAGGCGG TTT TTT TTT 
TTT TTT TTT TTT UUU-3' 

0075 Tailing reactions (8 ul) were carried out with 80 
pmoles of either PRO-T., PRO-TU or PRO-TU in 
1XTdT buffer, 1 mM cobalt chloride and 24 UTclT for 15 
at 37° C., in the presence or absence of 0.05 mM dGTP. 
Aliquots of each reaction were denatured as described in 
Example 2 and the nucleic acids were separated by 10% 
PAGE containing 7.5 M Urea. Nucleic acids were visualized 
by staining with ethidium bromide and quantified with the 
Digital Image Station. 

Results 

0076) The results of this experiment are shown in FIG. 5, 
where the gel results are shown in the top part. AS described 
above, this gel was then digitally quantified and the averaged 
results are shown in the lower image. As a control, lanes 1, 
3, 5, 7 and 9 show the size positions of the oligonucleotides 
in the absence of dGTP. As expected, the normal primer 
(PRO-T) shows extensive addition of dG by TdT (lane 2 
compared to lane 1). On the other hand, the chimeric 
oligonucleotides (carried out in duplicate) are not as efficient 
Substrates. For instance, it can be seen in lanes 4 and 6 that 
even with a single ribonucleotide at the 3' end (PRO-TU) 
there is extensive blockage of terminal addition, and the 
majority of the oligonucleotides remain in the position of the 
untreated oligonucleotide. In lanes 8 and 10, this effect can 
be seen to be intensified by the use of multiple ribonucle 
otide substitutions (PRO-TU), where it can be seen that 
there is little if any addition by TclT. 

(pH 8.3), 75 mM KC1, 3 mM MgCl, 10 mM DTT, 0.5 mM 
of each dNTP, 1.5 U?ul RNase Inhibitor, 2.5DM primer and 
50 ng/ul RNA. After heat inactivation of the RT (70° C. for 
10), 1 ul of 5 U?ul RNaseH (New England Biolabs, Beverly, 
Mass.) was added and samples incubated for 20' at 37 C. 
First strand cDNA was purified by MinFlute columns using 
the manufacturer's protocols. The eluted first-strand cDNA 
(20 ul) was dG-tailed for 15' at 37° C. in a 40 ul reaction 
containing 30 U TaT, 0.5 mM dGTP, 1xTdT buffer and 1 
mM cobalt chloride. The 3'-ends of the tailed first-strand 
cDNA were blocked by the terminal addition of dideoxy 
ATP with TclT. In this case, 40 ul of termination mix 
containing 1xTdT buffer, 20 mM MgCl, 5 mM dideoxy 
ATP (Amersham Biosciences, Piscataway, N.J.) and 15 U 
TdT was added and the samples incubated for 15' at 37 C. 
The single-stranded, G-tailed and terminated cDNA was 
purified by MinFlute columns and eluted with 20 ul E.B. 
(b) 2" Strand Synthesis 
0078 For second strand (SS) synthesis, either water (2 
ul) or 25 pmoles of dC (2 ul) was added to 10 ul of the 
eluted cDNA, incubated at 70° C. for 10", cooled to 42 C. 
for 2, followed by the addition of 8 ul of SS mix containing 
4 ul of 5xSS Buffer (125 mM Tris (pH 7.5), 500 mM KC1, 
25 mM MgCl, 25 mM (NH)SO and 5 mM DTT), 2 ul of 
10 mM dNTP mix, 1 ul of nuclease-free water and 1 ul of 
5 U?ul Klenow (New England Biolabs, Beverly, Mass.). 
After 60' at 42 C., the double-stranded cDNA was purified 
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by MinFlute columns. The final concentration of compo 
nents in the 20tul SS reactions were; 25 mM Tris (pH 7.5), 
100 mM KC1, 5 mM MgCl, 5 mM (NH)SO, 1 mM DTT, 
1 mM of each of the dNTPs, 5 U Klenow, cDNA and 0 or 
2.5DM primer. 
(c) Transcription 
0079. One quarter of the eluted double-stranded cDNA (5 

All) was Subjected to an in vitro transcription (IVT) reaction 
for 16 h at 37° C. using the BioArray High-Yield RNA 
Transcript Labeling Kit (Enzo Life Sciences, Farmingdale, 
N.Y.) with unlabeled nucleotides only (3.75 mM of each 
NTP). RNA was purified with RNeasy columns (Qiagen, 
Valencia, Calif.) according to the manufacturer's directions 
and eluted with 40 ul of nuclease-free water. One-tenth (4 ul) 
of each of the eluted RNAS was mixed with an equal volume 
of Gel Loading Buffer II, denatured at 65° C. for 5' and 
electrophoresed on a 1.2% agarose, 0.5xTBE gel. After 
staining with SYBR Gold, the RNA was visualized with the 
Digital Image Station and quantified using Kodak Software. 
Since the target in this example was a Single species, only 
the Stained material in the size position for the LySA was 
used for digital quantification. 
Results 

0080 Duplicate sets of the above reactions are shown in 
FIG. 6. As in FIG. 5, the gel image is shown with the digital 
quantification below it. Although both the Standard primer 
and the chimeric primer reactions resulted in generation of 
a Substantial amount of transcription products in the absence 
of Second Strand primer addition, it is clear in this example 
that there were Substantially more transcription products for 
the chimeric primer reactions compared to the Standard 
primer reactions. 

Example 5 
Blockade of Addition of dG by Chimeric Oligos with 3'Ends 
Containing Either 2'-Fluoro or 2'-O-Methyl Nucleotide Ana 
logues. 

0081 Phosphoramidites for inclusion of 2 Fluoro and 2' 
O-methyl U analogues and universal Support were obtained 
from Glen Research (Sterling, Va.). The sequences of these 
primers are as follows, where the 5' end comprises a T7 RNA 
polymerase promoter Sequence and the 3' end is comple 
mentary to a poly A Segment: 

PRO - TOMe. 
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0082 Tailing reactions (8 ul) were carried out with 50 
pmoles of PRO-T (from Example 3), PRO-TFI, PRO 
TFI or PRO-TOMe in 8 ul reaction mixtures contain 
ing 1xTdT Buffer, 1 mM cobalt chloride, 0.05 mM dGTP, 24 
U TidT, for 15' at 37 C. As controls, reactions were carried 
out as above with the addition of EDTA to 31 mM. Aliquots 
of each reaction were denatured as described previously and 
nucleic acids were separated by 10% PAGE containing 7.5 
M Urea. Nucleic acids were visualized by staining with 
ethidium bromide. 

Results 

0083) The results of this experiment are shown in FIG. 7. 
The reactions with EDTA serve as negative controls to show 
the positions of the oligonucleotides in the absence of 
terminal addition. In the positive control with a Standard 
primer, there can be seen a Substantial shift in position after 
dG addition (lane 1 compared to lane 2). However, with 
either 2 (lane 3) or 3 (lane 5) substitutions with 2'fluoro 
analogues, there is a Substantial drop in the efficiency of dG 
addition with the 3 substitutions (PRO-TFI) being 
slightly more effective for blockage than the 2 substitutions 
(PRO-TFI). In this example, another 2' analogue was also 
tested. Lane 7 shows that the 2' O-methyl substitution also 
showed inhibition of TdT tailing. 

Example 6 

Transcription Products from Extended 2'-Fluoro or 2'-O- 
Methyl Chimeric Primers. 

(a) 1 Strand Synthesis 
0084) 20 pmoles of PRO-T (from Example 3), PRO 
TFIs (from Example 5) or PRO-TOMe (from Example 
5) primers were annealed to 0.5ug poly A" LySA (described 
in Example 4) in a 10 ul reaction volume. First-strand cDNA 
Synthesis was then carried out as described previously in 
Example 4, except that the 3' preincubation Step was omitted 
and the RT was included in al Op RT Mix. Removal of RNA 
was achieved by base hydrolysis, (0.3 mM NaOH and 2 mM 
EDTA for 20' at 37° C) followed by neutralization with 
acetic acid. After purification through MinFlute columns, 
the first-strand cDNA was tailed and terminated as described 
in Example 4, except that dCTP (0.5 mM) was substituted 
for dGTP and only 2.5 units of TdT was used. 

5'-GGCCAGTGAATTGTAATACGACTCACTATAGGGAGGCGG TTT TTT TTT 
TTT TTT TTT TTT XXX-3' 

where X = 2'-O-Me-U 

PRO - TFl 
5'-GGCCAGTGAATTGTAATACGACTCACTATAGGGAGGCGG TTT TTT TTT 
TTT TTT TTT TTT YYY-3' 

where Y = 2'-Fil-U 

PRO - TFl 
5'-GGCCAGTGAATTGTAATACGACTCACTATAGGGAGGCGG TTT TTT TTT 
TTT TTT TTT TTT TYY-3' 

Where Y = 2'-Fil-U 
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(b) 2"Strand Synthesis 

0085. After purification, the dC-tailed, terminated first 
strand cDNA (18 ul) was annealed with, 20 pmoles of dG 
primer (2 ul) and Second-Strand cDNA was Synthesized as 
described in Example 4, except that the final reaction 
volume was 30 ul instead of 20 ul. 

(c) Transcription 

0.086 Transcription and analysis of duplicate reactions 
were carried out as described in Example 4. 

Results 

0087. The results of this experiment are depicted in FIG. 
8 with the digital quantification shown below the gel results. 
Since this was a Single Species, again only the Stained 
material in the region for the LySA transcript was used for 
quantification. Also, Since the experiments were performed 
in duplicate, the numerical results are the result of averaging 
between the duplicates. It can be seen that the presence of 
the 2' Fluoro analogues in the primerS resulted in an increase 
in the amount of transcription compared to the Standard 
primer reactions. It can also be seen that the overall yield of 
the 2' O-methyl is lower. The presence of transcripts in both 
the 2' Fluoro and the 2' O-methyl reactions demonstrates that 
a) the 3' ends of the analogues can be extended and b) the 
segment of the 1" cDNA strand containing these analogues 
can be used as templates when carrying out 2" strand 
Synthesis. 

Example 7 

Use of ENZO System with 2'-Fluoro Chimeric Primers for 
Transcription of 4 Different Poly A Targets. 
0088. 20 pmoles of either the T7 promoter-dT, or the 
T7 promoter-dT2'-F-dU primer were annealed to 10ng of 
four target poly-A" RNA transcripts of 750, 1000, 1400 and 
2000 nts, (10 ng each) in 10 ul volumes. First strand cDNA 
synthesis was carried out as described in Example 6. RNA 
was removed as described in FIG. 6, and after purification 
through MinFlute columns the first strand cDNA was tailed 
with dCTP rather than dGTP. After termination with didATP 
and purification, the dC-tailed, terminated first strand cDNA 
(18 ul) was annealed with 20 pmoles of dG primer (2 ul) 
and Second Strand cDNA synthesis was carried out as 
described in Example 6, except that complete ExoPol I was 
used instead of Klenow. One quarter of the double-stranded 
cDNA was subjected to an in vitro transcription (IVT) 
reaction at 37 C. for 4 h using the BioArray High-Yield 
RNA Transcript Labeling Kit (Enzo) with unlabeled nucle 
otides (3.75 mM of each NTP). RNA was purified by the 
RNeasy Kit according to the manufacturer's instructions. 
One-tenth of each of the eluted RNAS was denatured at 65 
C. in a formamide loading buffer, electrophoresed on a 1.2% 
agarose gel (0.5xTBE), stained with ethidium bromide, 
Visualized with a Kodak Image Station and quantified using 
Kodak Software. Each individual band was measured Sepa 
rately. 
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Results 

0089. These reactions were carried out in duplicate and 
the transcription results are depicted in FIG. 9 with the 
quantification shown below the gel picture. It can be seen 
that the results shown previously with the LySA is not an 
artifact of using that particular RNA as a Substrate Since all 
4 of the test RNAS in this Example were able to show 
enhanced production of transcription products when the 2 
Fluoro primers were used. 

Example 8 

Use of Modified Eberwine System with 2'-Fluoro Chimeric 
Primers for Transcription of 4 Different Poly ARNATargets. 

0090 20 pmoles of either the T7 promoter-dT, or the 
T7 promoter-dT2'-F-du primer were annealed to 10ng of 
four target poly-A" RNA transcripts of 750, 1000, 1400 and 
2000 nts, (10 ng each) in 10 ul volumes. First strand cDNA 
Synthesis was carried out as described in Example 6. Second 
strand synthesis and purification of double-stranded cDNA 
Was performed according to a protocol in the Affymetrix 
GeneChip Expression Analysis Manual (Affymetrix, Santa 
Clara, Calif.) for a modified version of the original Eberwine 
method. One quarter of the double-stranded cDNA was 
subjected to an in vitro transcription (IVT) reaction at 37 C. 
for 4 hours using the BioArray High-Yield RNA Transcript 
Labeling Kit (Enzo) with unlabeled nucleotides (3.75 mM of 
each NTP). RNA was purified by the RNeasy Kit as Sug 
gested by the manufacturer. One-tenth of each of the eluted 
RNAS was denatured at 65° C. in a formamide loading 
buffer, electrophoresed on a 1.2% agarose gel (0.5xTBE), 
stained with ethidium bromide, visualized with a Kodak 
Image Station and quantified using Kodak Software. 

Results 

0091. These reactions were carried out in duplicate and 
the transcription results are depicted in FIG. 10 with the 
quantification shown below the gel picture. Although the 
effect is not as large as Seen in Example 7, the results of this 
example show an enhancement in production of transcripts 
of all 4 RNA products even though the reaction never 
involved a Terminal Deoxynucleotidyl Transferase addition 
Step. 

Example 9 

Use of Homopolymeric Ribopolymer as a Primer for 1' 
Strand Synthesis. 

0092. In this example two primers will be used that have 
the following Sequences: 

0093. The primer for first strand synthesis U would be 
comprised entirely of ribonucleotides: 
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0094. The primer for second stand synthesis would com 
prise an RNA promoter Sequence and comprise the 
Sequence: 

PRO - G = 
5'-GGCCAGTGAATTGTAATACGACTCACTATAGGGAGGCGG GGG 

GGG GGG G-3' 

0.095 A series of reactions could be carried out as 
described in Example 4 where U. primer was used for 1' 
strand synthesis and PRO-GI primer would be used for 2" 
Strand Synthesis. Also, instead of the G-tailing carried out in 
Example 4, dCTP would be substituted to form an oligo C. 
tail to allow a subsequent binding by the PRO-G primer to 
carry out 2" strand synthesis. By having the primer in the 
2 strand primer instead of the 1strand primer as used in 
Example 4, transcription would proceed from the opposite 
direction and RNA would be transcribed that would be in the 
Same orientation as the original target mRNA instead of the 
anti-Sense product made in Example 4. 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 3 

<210> 
<211 
<212> 
<213> 
<220&. 
<223> 

SEQ ID NO 1 
LENGTH 44 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Bacteriophage T7 Promoter with a C9 3' Tail 
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1. A method for Synthesizing a nucleic acid copy of at 
least one RNA target comprising the Steps of: 

a) providing: 

(i) at least one RNA target; 

(ii) at least one primer or nucleic acid construct com 
prising Sequences complementary to a Sequence in 
said RNA target; 

(iii) modifying reagents for the modification of the 3' 
end of said RNA target; and 

OTHER INFORMATION: Description of Artificial Sequence: 

<400 SEQUENCE: 1 

ggcc agtgaa ttgtaatacg act cactata gggat.ccc.cc ccc.c 44 

<210> SEQ ID NO 2 
&2 11s LENGTH: 61 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: 

Bacteriophage T7 Promoter with a T25 3' Tail 

<400 SEQUENCE: 2 

ggccagtgaa ttgtaatacg acticactata g g g atcttitt tttitttittitt tttittitttitt 60 

t 61 

<210> SEQ ID NO 3 
&2 11s LENGTH: 61 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: 

Bacteriophage T3 Promoter with a T25 3' Tail 

<400 SEQUENCE: 3 

citcaacgc.ca cotaattacc citcactaaag g gagatttitt tttitttittitt tttittitttitt 60 

t 61 
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(iii) Synthesizing reagents for the Synthesis of a first 
nucleic acid copy; 

b) modifying the 3' end of said RNA target by said 
modifying reagents Such that the 3' end becomes non 
functional; 

c) contacting said modified RNA with said primer or 
nucleic acid construct to form a complex between Said 
primer or nucleic acid construct and Said modified 
RNA; and 

d) extending said primer or nucleic acid construct using 
Said Synthesizing reagents and Said modified RNA 
target as a template to Synthesize a first nucleic acid 
copy of Said RNA target. 

2. A method for Synthesizing a nucleic acid copy of at 
least one RNA target comprising the Steps of: 

a) providing: 

(i) at least one RNA target; 
(ii) at least one primer or nucleic acid construct com 

prising Sequences complementary to a Sequence in 
said RNA target; 

(iii) modifying reagents for the modification of the 3' 
end of said RNA target; and 

(iv) synthesizing reagents for the synthesis of a first 
nucleic acid copy; 

b) modifying the 3' end of said RNA target by said 
modifying reagents Such that the hydroxyl group at the 
3' end of said RNA target is removed or blocked; 

c) contacting said modified RNA with said primer or 
nucleic acid construct to form a complex between Said 
primer or nucleic acid construct and Said modified 
RNA; and 

d) extending said primer or nucleic acid construct using 
Said Synthesizing reagents and Said modified RNA 
target as a template to Synthesize a first nucleic acid 
copy of Said RNA target. 

3. The method of claim 1 or 2 wherein said synthesizing 
reagents comprise a DNA polymerase with reverse tran 
Scriptase activity. 

4. The method of claim 2 wherein Said modifying reagents 
comprise chemicals for chemical reactions or enzymes for 
enzymatic reactions. 

5. The method of claim 4 wherein said chemicals com 
prise reagents for carrying out periodate oxidation of the 3' 
end of said RNA target. 

6. The method of claim 4 wherein Said enzymes comprise 
poly A polymerase or T4 RNA ligase. 

7. The method of claim 4, wherein said enzymatic reac 
tions comprise ligation of a moiety wherein: 

a) Said moiety comprises one or more nucleotides or 
nucleotide analogues, 

b) said moiety comprises a 5' end capable of being ligated 
to the 3' end of a nucleic acid; and 

c) said moiety lacks an extendable 3'OH group. 
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8. The method of claim 2 wherein said primer or nucleic 
acid construct comprises a Sequence complementary to an 
inherent UDT. 

9. The method of claim 8 wherein said inherent UDT 
comprises 3' poly A Segments or consensus Segments. 

10. The method of claim 9 wherein said consensus 
Segments comprise signal Sites for poly A addition, Splicing 
elements, and multicopy repeats. 

11. The method of claim 2 further comprising the steps of: 
a) providing additional Synthesizing reagents for the Syn 

thesis of a complementary copy of Said first nucleic 
acid copy; 

b) separating said RNA target from said first nucleic acid 
copy or degrading Said RNA target; and 

c) Synthesizing said complementary copy. 
12. The method of claim 11 wherein said additional 

Synthesizing reagents comprise a DNA polymerase. 
13. The method of claim 11 wherein said additional 

Synthesizing reagents comprise a DNA polymerase contain 
ing RNASe H activity. 

14. The method of claim 11 wherein said additional 
Synthesizing reagents comprise a DNA polymerase and 
RNASe H. 

15. The method of claim 11 wherein said additional 
Synthesizing reagents comprise: 

a) enzymes for the addition of a non-inherent UDT to said 
first nucleic acid copy; 

b) a reverse primer or reverse nucleic acid construct 
comprising Sequences complementary to Said UDT, 
and 

c) a DNA polymerase. 
16. The method of claim 15 wherein said addition takes 

place by ligation of a nucleic acid Sequence comprising a 
UDT. 

17. The method of claim 15 wherein said addition takes 
place by the action of Terminal Deoxynucleotidyl Trans 
ferase. 

18. The method of claim 11 wherein said primer com 
prises an RNA promoter Sequence. 

19. The method of claim 15 wherein said reverse primer 
or reverse nucleic acid construct comprises an RNA pro 
moter Sequence. 

20. The method of claim 18 or 19 further comprising the 
Steps of 

a) providing reagents for RNA transcription; and 
b) carrying out said RNA transcription. 
21. The method of claim 18 or 19 further comprising the 

Steps of 
a) providing reagents for RNA transcription, said reagents 

comprising Mn++, mutated RNA polymerases or a 
combination thereof; 

b) providing dNTPs or a mixture of dNTPs and NTPs; and 
c) creating a DNA transcript or a DNA/RNA chimeric 

transcript. 
22. The method of claim 15 wherein said primer or 

nucleic acid construct is a ribonucleotide primer or ribo 
nucleotide nucleic acid construct. 
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23. The method of claim 22 further comprising the steps 
of: 

a) providing: 

(i) additional Synthesizing reagents, and 

(ii) RNAse. H; 
b) degrading all or a portion of the RNA segment of said 

extended ribonucleotide primer or ribonucleotide 
nucleic acid construct; 

c) annealing a second copy of Said ribonucleotide primer 
or ribonucleotide nucleic acid construct to Said comple 
mentary copy; and 

d) extending said ribonucleotide primer or ribonucleotide 
nucleic acid construct by Said additional Synthesizing 
reagents using Said complementary copy as a template. 

24. The method of claim 15 wherein said primer or 
nucleic acid construct is a chimeric primer or chimeric 
nucleic acid construct comprising an RNA segment and one 
or more deoxyribonucleotides. 

25. The method of claim 23 further comprising the steps 
of: 

a) providing: 

(i) additional Synthesizing reagents; and 

(ii) RNAse. H; 
b) degrading all or a portion of the RNA segment of said 

extended chimeric primer or chimeric nucleic acid 
construct, 

c) annealing a second copy of Said chimeric primer or 
chimeric nucleic acid construct to Said complementary 
copy; and 

d) extending Said chimeric primer or chimeric nucleic 
acid construct by Said additional Synthesizing reagents 
using Said complementary copy as a template. 

26. The method of claim 15 wherein said reverse primer 
or reverse nucleic acid construct is a reverse ribonucleotide 
primer or reverse ribonucleotide nucleic acid construct. 

27. The method of claim 26 further comprising the steps 
of: 

a) providing: 

(i) additional Synthesizing reagents, and 

(ii) RNAse. H; 
b) degrading all or a portion of the RNA segment of said 

extended reverse primer or Said reverse nucleic acid 
construct, 

c) annealing a second copy of Said reverse primer or said 
reverse nucleic acid construct to Said complementary 
copy; and 

d) extending Said reverse primer or said reverse nucleic 
acid construct by Said additional Synthesizing reagents 
using Said complementary copy as a template. 
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28. The method of claim 27 wherein said primer or 
nucleic acid construct is also a ribonucleotide primer or 
ribonucleotide nucleic acid construct. 

29. The method of claim 15 wherein said reverse primer 
is a chimeric primer or chimeric nucleic acid construct 
comprising an RNA segment and one or more deoxyribo 
nucleotides 

30. The method of claim 29 further comprising the steps 
of: 

a) providing: 
(i) additional Synthesizing reagents, and 
(ii) RNAse. H; 

b) degrading all or a portion of the RNA segment of Said 
extended reverse chimeric primer or reverse chimeric 
nucleic acid construct; 

c) annealing a Second copy of Said reverse chimeric 
primer or reverse chimeric nucleic acid to Said comple 
mentary copy; and 

d) extending said reverse chimeric primer or reverse 
chimeric nucleic acid construct by Said additional Syn 
thesizing reagents using Said complementary copy as a 
template. 

31. The method of claim 30 wherein said primer or 
nucleic acid construct is also a chimeric primer or chimeric 
nucleic acid construct comprising an RNA segment and one 
or more deoxyribonucleotides. 

32. A method for Synthesizing a nucleic acid copy of at 
least one RNA target comprising the Steps of: 

a) providing: 
(i) at least one RNA target; 
(ii) at least one primer or nucleic acid construct com 

prising Seuqnecs complementary to a Sequence in 
said RNA target; 

(iii) at least one ribonucleotide analogue lacking a 3' 
OH group; 

(iv) modifying reagents for the addition of Said ribo 
nucleotide analogue; and 

(v) Synthesizing reagents for the Synthesis of a first 
nucleic acid copy; 

b) modifying said RNA target by Said modifying reagents 
Such that Said ribonucleotide analogue is added to the 
3' end of said RNA target; 

c) contacting said modified RNA with said primer or 
nucleic acid construct to form a complex between Said 
primer or nucleic acid construct and Said modified 
RNA; and 

d) extending Said primer or nucleic acid construct using 
Said Synthesizing reagents and Said modified RNA 
target as a template to Synthesize a first nucleic acid 
copy of Said RNA target. 

33. The method of claim 32 wherein said synthesizing 
reagents comprise a DNA polymerase with reverse tran 
Scriptase activity. 

34. The method of claim 32 wherein said modifying 
reagents comprise an enzyme which adds Said ribonucle 
otide analogue to the 3' end of said RNA target. 
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35. The method of claim 34 wherein said enzyme is poly 
A polymerase. 

36. The method of claim 34 wherein said enzyme is T4 
RNA ligase. 

37. The method of claim 32 wherein said ribonucleotide 
analogue comprises cordycepin triphosphate or 3' aminoad 
enosine. 

38. The method of claim 37 wherein said modifying 
reagents comprise an enzyme capable of adding Said ribo 
nucleotide analogue. 

39. The method of claim 38 wherein said enzyme is poly 
A polymerase. 

40. The method of claim 38 wherein said enzyme is T4 
RNA ligase. 

41. The method of claim 32 further comprising the steps 
of: 

a) providing additional Synthesizing reagents for the Syn 
thesis of a complementary copy of Said first nucleic 
acid copy; 

b) separating said RNA target from Said first nucleic acid 
copy or degrading Said RNA target; and 

c) Synthesizing said complementary copy. 
42. The method of claim 41 wherein said additional 

Synthesizing reagents comprise DNA polymerase. 
43. The method of claim 41 wherein said additional 

Synthesizing reagents comprise DNA polymerase containing 
RNAse H activity. 

44. The method of claim 41 wherein said additional 
Synthesizing reagents comprise DNA polymerase and 
RNASe H. 

45. The method of claim 41 wherein said additional 
Synthesizing reagents comprise: 

a) enzymes for the addition of a non-inherent UDT to said 
first nucleic acid copy; 

b) a reverse primer or reverse nucleic acid construct 
comprising Sequences complementary to Said UDT, 
and 

c) a DNA polymerase. 
46. The method of claim 45 wherein said primer or 

nucleic acid construct is a ribonucleotide primer or ribo 
nucleotide nucleic acid construct. 

47. The method of claim 46 further comprising the steps 
of: 

a) providing: 
(i) additional Synthesizing reagents, and 
(ii) RNAse. H; 

b) degrading all or a portion of the RNA segment of said 
extended ribonucleotide primer or ribonucleotide 
nucleic acid construct; 

c) annealing a second copy of Said ribonucleotide primer 
or ribonucleotide nucleic acid construct to Said comple 
mentary copy; and 

d) extending said ribonucleotide primer or ribonucleotide 
nucleic acid construct by Said additional Synthesizing 
reagents using Said complementary copy as a template. 

48. The method of claim 45 wherein said primer or 
nucleic acid construct is a chimeric primer or chimeric 
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nucleic acid construct comprising an RNA segment and one 
or more deoxyribonucleotides. 

49. The method of claim 48 further comprising the steps 
of: 

a) providing: 
(i) additional Synthesizing reagents, and 
(ii) RNAse. H; 

b) degrading all or a portion of the RNA segment of Said 
extended chimeric primer or chimeric nucleic acid 
construct, 

c) annealing a second copy of said chimeric primer or 
chimeric nucleic acid construct to Said complementary 
copy; and 

d) extending said chimeric primer or chimeric nucleic 
acid construct by Said additional Synthesizing reagents 
using Said complementary copy as a template. 

50. The method of claim 45 wherein said reverse primer 
or reverse nucleic acid construct is a reverse ribonucleotide 
primer or reverse ribonucleotide nucleic acid construct. 

51. The method of claim 50 further comprising the steps 
of: 

a) providing: 
(i) additional Synthesizing reagents, and 
(ii) RNAse. H; 

b) degrading all or a portion of the RNA segment of Said 
extended reverse primer or Said reverse nucleic acid 
construct, 

c) annealing a second copy of Said reverse primer or said 
reverse nucleic acid construct to Said complementary 
copy; and 

d) extending said reverse primer or said reverse nucleic 
acid construct by Said additional Synthesizing reagents 
using Said complementary copy as a template. 

52. The method of claim 51 wherein said primer or 
nucleic acid construct is also a ribonucleotide primer or 
ribonucleotide nucleic acid construct. 

53. The method of claim 45 wherein said reverse primer 
or reverse nucleic acid construct is a chimeric primer or 
chimeric nucleic acid construct comprising an RNA segment 
and one or more deoxyribonucleotides. 

54. The method of claim 53 further comprising the steps 
of: 

a) providing: 
(i) additional Synthesizing reagents, and 
(ii) RNAse. H; 

b) degrading all or a portion of the RNA segment of Said 
extended reverse chimeric primer or reverse chimeric 
nucleic acid construct; 

c) annealing a Second copy of Said reverse chimeric 
primer or reverse chimeric nucleic acid construct to 
Said complementary copy; and 

d) extending said reverse chimeric primer or reverse 
chimeric nucleic acid construct by Said additional Syn 
thesizing reagents using Said complementary copy as a 
template. 
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55. The method of claim 54 wherein said primer or 
nucleic acid construct is also a chimeric primer or chimeric 
nucleic acid construct comprising an RNA segment and one 
or more deoxyribonucleotides. 

56. The method of claim 45 wherein said addition takes 
place by ligation of a nucleic acid Sequence comprising a 
UDT. 

57. The method of claim 45 wherein said addition takes 
place by the action of Terminal Deoxynucleotidyl Trans 
ferase. 

58. The method of claim 41 wherein said primer or 
nucleic acid construct comprises an RNA promoter 
Sequence. 

59. The method of claim 45 wherein said reverse primer 
or reverse nucleic acid construct comprises an RNA pro 
moter Sequence. 

60. The method of claim 58 or 59 further comprising the 
Steps of: 

a) providing reagents for RNA transcription; and 
b) carrying out Said RNA transcription. 
61. The method of claim 58 or 59 further comprising the 

Steps of: 
a) providing reagents for RNA transcription, said reagents 

comprising Mn++, mutated RNA polymerases or a 
combination thereof; 

b) providing dNTPs or a mixture of dNTPs and NTPs; and 
c) creating a DNA transcript or a DNA/RNA chimeric 

transcript. 
62. A method for Synthesizing a nucleic acid copy of at 

least one RNA target comprising the Steps of: 
a) providing: 

(i) at least one RNA target; 
(ii) at least one non-inherent UDT wherein said UDT 

comprises a nucleic acid oligonucleotide that com 
prises a nucleotide analogue lacking a 3'OH group 
at the 3' terminus; 

(iii) at least one primer or nucleic acid construct 
comprising Sequences complementary to Said non 
inherent UDT; 

(iv) addition reagents for the addition of said UDT; and 
(vi) Synthesizing reagents for the Synthesis of a first 

nucleic acid copy; 
b) modifying said RNA by the addition of said UDT at the 

3' end of Said RNA target using Said addition reagents, 
c) contacting said modified RNA with said primer or 

nucleic acid construct to form a complex between Said 
primer or nucleic acid construct and Said modified 
RNA; and 

d) extending said primer or nucleic acid construct using 
Said Synthesizing reagents and Said modified RNA 
target as a template to Synthesize a first nucleic acid 
copy of Said RNA target. 

63. The method of claim 62 wherein said synthesizing 
reagents comprise a DNA polymerase with reverse tran 
Scriptase activity. 

64. A method according to claim 62 wherein Said addition 
reagents comprise T4 RNA ligase. 
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65. A method according to claim 62 wherein said nucle 
otide analogue comprises cordycepin, a 3' amino-ribonucle 
otide, a 3' amino-2 deoxyribonucleotide, a 3 amino-nucle 
otide analogue, a 2, 3 dideoxyribonucleotide or an 
acyclonucleotide terminator. 

66. The method of claim 62 further comprising the steps 
of: 

a) providing additional Synthesizing reagents for the Syn 
thesis of a complementary copy of Said first nucleic 
acid copy; 

b) separating said RNA target from said first nucleic acid 
copy or degrading Said RNA target; and 

c) Synthesizing said complementary copy. 
67. The method of claim 66 wherein said additional 

Synthesizing reagents comprise DNA polymerase. 
68. The method of claim 66 wherein said additional 

Synthesizing reagents comprise DNA polymerase containing 
RNAse H activity. 

69. The method of claim 66 wherein said additional 
Synthesizing reagents comprise DNA polymerase and 
RNASe H. 

70. The method of claim 63 wherein said additional 
Synthesizing reagents comprise: 

a) enzymes for the addition of a non-inherent UDT to said 
first cDNA copy; 

b) a reverse primer or reverse nucleic acid construct 
comprising Sequences complementary to Said UDT, 
and 

c) a DNA polymerase. 
71. The method of claim 70 wherein said primer or 

nucleic acid construct is a ribonucleotide primer or ribo 
nucleotide nucleic acid construct. 

72. The method of claim 71 further comprising the steps 
of: 

a) providing: 
(i) additional Synthesizing reagents, and 
(ii) RNAse. H; 

b) degrading all or a portion of the RNA segment of Said 
extended ribonucleotide primer or ribonucleotide 
nucleic acid construct; 

c) annealing a second copy of Said ribonucleotide primer 
or ribonucleotide nucleic acid to Said complementary 
copy; and 

d) extending said ribonucleotide primer or ribonucleotide 
nucleic acid construct by Said additional Synthesizing 
reagents using Said complementary copy as a template. 

73. The method of claim 70 wherein said primer or 
nucleic acid construct is a chimeric primer or chimeric 
nucleic acid construct comprising an RNA segment and one 
or more deoxyribonucleotides. 

74. The method of claim 73 further comprising the steps 
of: 

a) providing: 
(i) additional Synthesizing reagents, and 

(ii) RNAse. H; 
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b) degrading all or a portion of the RNA segment of said 
extended chimeric primer or chimeric nucleic acid 
construct, 

c) annealing a second copy of Said chimeric primer or 
chimeric nucleic acid to Said complementary copy; and 

d) extending Said chimeric primer or chimeric nucleic 
acid construct by Said additional Synthesizing reagents 
using Said complementary copy as a template. 

75. The method of claim 70 wherein said reverse primer 
or reverse nucleic acid construct is a reverse ribonucleotide 
primer or reverse ribonucleotide nucleic acid construct. 

76. The method of claim 75 further comprising the steps 
of: 

a) providing: 
(i) additional Synthesizing reagents, and 
(ii) RNAse. H; 

b) degrading all or a portion of the RNA segment of said 
extended reverse primer or Said reverse nucleic acid 
construct, 

c) annealing a second copy of Said reverse primer or said 
reverse nucleic acid construct to Said complementary 
copy; and 

d) extending Said reverse primer or said reverse nucleic 
acid construct by Said additional Synthesizing reagents 
using Said complementary copy as a template. 

77. The method of claim 76 wherein said primer or 
nucleic acid construct is also a ribonucleotide primer or 
ribonucleotide nucleic acid construct. 

78. The method of claim 70 wherein said reverse primer 
is a chimeric primer or chimeric nucleic acid construct 
comprising an RNA segment and one or more deoxyribo 
nucleotides. 

79. The method of claim 78 further comprising the steps 
of: 

a) providing: 
(i) additional Synthesizing reagents, and 
(ii) RNAse. H; 

b) degrading all or a portion of the RNA segment of said 
extended reverse chimeric primer or reverse chimeric 
nucleic acid construct; 

c) annealing a Second copy of Said reverse chimeric 
primer or reverse chimeric nucleic acid to Said comple 
mentary copy; and 

d) extending said reverse chimeric primer or reverse 
chimeric nucleic acid construct by Said additional Syn 
thesizing reagents using Said complementary copy as a 
template. 

80. The method of claim 79 wherein said primer or 
nucleic acid construct is also a chimeric primer or chimeric 
nucleic acid construct comprising an RNA segment and one 
or more deoxyribonucleotides. 

81. The method of claim 70 wherein said addition takes 
place by ligation of a nucleic acid Sequence comprising a 
UDT. 

82. The method of claim 70 wherein said addition takes 
place by the action of Terminal Deoxynucleotidyl Trans 
ferase. 
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83. The method of claim 66 wherein said primer or 
nucleic acid construct comprises an RNA promoter 
Sequence. 

84. The method of claim 70 wherein said reverse primer 
or reverse nucleic acid construct comprises an RNA pro 
moter Sequence. 

85. The method of claim 83 or 84 further comprising the 
Steps of 

a) providing reagents for RNA transcription; and 
b) carrying out said RNA transcription 
86. The method of claim 83 or 84 comprising the steps of: 
a) providing reagents for RNA transcription, said reagents 

comprising Mn++, mutated RNA polymerases or a 
combination thereof; 

b) providing dNTPs or a mixture of dNTPs or NTPs; and 
c) creating a DNA transcript or a DNA/RNA chimeric 

transcript. 
87. A method for Synthesizing a nucleic acid copy of at 

least one RNA target comprising the Steps of: 
a) providing: 

(i) at least one RNA target; 
(ii) at least one nucleotide analogue; 
(iii) addition reagents for adding a non-inherent UDT to 

said RNA target; 
iv) at least one primer or nucleic acid construct com p 
prising Sequences complementary to Said UDT, 

(v) modifying reagents for adding Said nucleotide ana 
logue to said UDT, and 

(vi) Synthesizing reagents for the Synthesis of a first 
cDNA copy; 

b) adding said UDT to the 3' end of said RNA target using 
Said addition reagents, 

c) modifying said RNA by the addition of said nucleotide 
analogue to said UDT at the 3' end of said RNA target 
using Said modifying reagents, 

d) contacting said modified RNA with said primer or 
nucleic acid construct to form a complex between Said 
primer or nucleic acid construct and Said modified 
RNA; and 

e) extending said primer or nucleic acid construct using 
Said Synthesizing reagents and Said modified RNA 
target as a template to Synthesize a first nucleic acid 
copy of Said RNA target. 

88. The method of claim 87 wherein said synthesizing 
reagents comprise a DNA polymerase with reverse tran 
Scriptase activity. 

89. The method of claim 87 wherein said addition 
reagents comprise rATP and poly A polymerase. 

90. The method of claim 87 wherein said modifying 
reagents comprise a mixture of ribonucleotide analogues and 
poly A polymerase. 

91. The method of claim 87 wherein said ribonucleotide 
analogue comprises cordycepin or a 3'-aminoribonucleotide. 

92. The method of claim 87 wherein said adding and 
modifying Steps are carried out Simultaneously. 
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93. The method of claim 87 wherein said addition 
reagents comprise at least one oligonucleotide and a ligase. 

94. The method of claim 93 wherein said oligonucleotide 
comprises deoxyribonucleotides, ribonucleotides, or a com 
bination of deoxyribonucleotides and ribonucleotides. 

95. The method of claim 94 wherein said modifying 
reagents comprise Terminal Deoxynucleotidyl Transferase. 

96. The method of claim 95 wherein said nucleotide 
analogues comprise dideoxyribonucleotide or an acyclo 
nucleotide terminator. 

97. The method of claim 94 wherein said modifying 
reagents comprise poly A polymerase. 

98. The method of claim 97 wherein said ribonucleotide 
analogue comprises cordycepin or 3'-aminoribonucleotide. 

99. The method of claim 87 further comprising the steps 
of: 

a) providing additional Synthesizing reagents for the Syn 
thesis of a complementary copy of Said first nucleic 
acid copy; 

b) separating said RNA target from Said first nucleic acid 
copy or degrading Said RNA target; and 

c) Synthesizing said complementary copy. 
100. The method of claim 99 wherein said additional 

Synthesizing reagents comprise DNA polymerase. 
101. The method of claim 99 wherein said additional 

Synthesizing reagents comprise DNA polymerase containing 
RNAse H activity. 

102. The method of claim 99 wherein said additional 
Synthesizing reagents comprise DNA polymerase and 
RNASe H. 

103. The method of claim 99 wherein said additional 
Synthesizing reagents comprise: 

a) enzymes for the addition of a non-inherent UDT to said 
first nucleic acid copy; 

b) a reverse primer or reverse nucleic acid construct 
comprising Sequences complementary to Said UDT, 
and 

c) a DNA polymerase. 
104. The method of claim 103 wherein said primer or 

nucleic acid construct is a ribonucleotide primer or ribo 
nucleotide nucleic acid construct. 

105. The method of claim 104 further comprising the 
Steps of: 

a) providing: 
(i) additional Synthesizing reagents, and 
(ii) RNAse. H; 

b) degrading all or a portion of the RNA segment of said 
extended ribonucleotide primer or ribonucleotide 
nucleic acid construct; 

c) annealing a second copy of Said ribonucleotide primer 
or ribonucleotide nucleic acid construct to Said comple 
mentary copy; and 

d) extending said ribonucleotide primer or ribonucleotide 
nucleic acid construct by Said additional Synthesizing 
reagents using Said complementary copy as a template. 

106. The method of claim 103 wherein said primer or 
nucleic acid construct is a chimeric primer or chimeric 
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nucleic acid construct comprising an RNA segment and one 
or more deoxyribonucleotides. 

107. The method of claim 106 further comprising the 
Steps of 

a) providing: 
(i) additional Synthesizing reagents, and 
(ii) RNAse. H; 

b) degrading all or a portion of the RNA segment of Said 
extended chimeric primer or chimeric nucleic acid 
construct, 

c) annealing a second copy of said chimeric primer or 
chimeric nucleic acid to Said complementary copy; and 

d) extending said chimeric primer or chimeric nucleic 
acid construct by Said additional Synthesizing reagents 
using Said complementary copy as a template. 

108. The method of claim 103 wherein said reverse 
primer or reverse nucleic acid construct is a reverse ribo 
nucleotide primer or reverse ribonucleotide nucleic acid 
COnStruct. 

109. The method of claim 108 further comprising the 
Steps of 

a) providing: 
(i) additional Synthesizing reagents, and 
(ii) RNAse. H; 

b) degrading all or a portion of the RNA segment of Said 
extended reverse primer or Said reverse nucleic acid 
construct, 

c) annealing a second copy of Said reverse primer or said 
reverse nucleic acid construct to Said complementary 
copy; and 

d) extending said reverse primer or said reverse nucleic 
acid construct by Said additional Synthesizing reagents 
using Said complementary copy as a template. 

110. The method of claim 109 wherein said primer or 
nucleic acid construct is also a ribonucleotide primer or 
ribonucleotide nucleic acid construct. 

111. The method of claim 103 wherein said reverse primer 
is a chimeric primer or chimeric nucleic acid construct 
comprising an RNA segment and at least one deoxyribo 
nucleotide. 

112. The method of claim 106 further comprising the 
Steps of 

a) providing: 
(i) additional Synthesizing reagents, and 

(ii) RNAse. H; 
b) degrading all or a portion of the RNA segment of Said 

extended chimeric primer or chimeric nucleic acid 
construct, 

c) annealing a second copy of said chimeric primer or 
chimeric nucleic acid construct to Said complementary 
copy; and 

d) extending said chimeric primer or chimeric nucleic 
acid construct by Said additional Synthesizing reagents 
using Said complementary copy as a template. 



US 2006/0057583 A1 

113. The method of claim 112 wherein said primer or 
nucleic acid construct is also a chimeric primer or chimeric 
nucleic acid construct comprising an RNA segment and at 
least one deoxyribonucleotide. 

114. The method of claim 103 wherein said addition takes 
place by ligation of a nucleic acid Sequence comprising a 
UDT. 

115. The method of claim 103 wherein said addition takes 
place by the action of Terminal Deoxynucleotidyl Trans 
ferase. 

116. The method of claim 99 wherein said primer or 
nucleic acid construct comprises an RNA promoter 
Sequence. 

117. The method of claim 104 wherein said reverse primer 
or reverse nucleic acid construct comprises an RNA pro 
moter Sequence. 

118. The method of claim 116 or 117 comprising the steps 
of: 

a) providing reagents for RNA transcription; and 
b) carrying out Said RNA transcription 
119. The method of claim 116 or 117 comprising the steps 

of: 

a) providing reagents for RNA transcription, said reagents 
comprising Mn++, mutated RNA polymerases or a 
combination thereof; 

b) providing dNTPs or a mixture of dNTPs or NTPs; and 
c) creating a DNA transcript or a DNA/RNA chimeric 

transcript. 
120. A method for Synthesizing a nucleic acid copy of at 

least one RNA target comprising the Steps of: 
a) providing: 

(i) at least one RNA target 
(ii) a mixture of at least one normal ribonucleotide and 

at least one ribonucleotide terminator; 
(iii) modifying reagents for forming a non-inherent 

homopolymeric UDT by the addition of said ribo 
nucleotides and Said ribonucleotide terminator; 

iv) at least one primer or nucleic acid construct com p 
prising Sequences complementary to Said UDT, 

(v) Synthesizing reagents for the Synthesis of a first 
cDNA copy; 

b) modifying said RNA target by the addition of said 
ribonucleotides and Said ribonucleotide terminator 
from said mixture to said 3' end of said RNA target 
using Said modifying reagents to form a UDT with Said 
ribonucleotide terminator at the 3' end; 

c) contacting said modified RNA with said primer or 
nucleic acid construct to form a complex between Said 
primer or nucleic acid construct and Said modified 
RNA; and 

d) extending said primer or nucleic acid construct using 
Said Synthesizing reagents and Said modified RNA 
target as a template to Synthesize a first nucleic acid 
copy of Said RNA target. 

121. The method of claim 115 wherein said synthesizing 
reagents comprise a DNA polymerase with reverse tran 
Scriptase activity. 
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122. The method of claim 115 wherein said modifying 
reagents comprise poly A polymerase. 

123. The method of claim 115 wherein said normal 
nucleotide comprises raTP, and Said ribonucleotide ana 
logue comprises cordycepin or a 3' amino-ribonucleotide. 

124. The method of claim 115 further comprising the 
Steps of 

a) providing additional Synthesizing reagents for the Syn 
thesis of a complementary copy of Said first nucleic 
acid copy; 

b) separating said RNA target from said first nucleic acid 
copy or degrading Said RNA target; and 

c) Synthesizing said complementary copy. 
125. The method of claim 124 wherein said additional 

Synthesizing reagents comprise DNA polymerase. 
126. The method of claim 124 wherein said additional 

Synthesizing reagents comprise DNA polymerase containing 
RNAse H activity. 

127. The method of claim 124 wherein said additional 
Synthesizing reagents comprise DNA polymerase and 
RNASe H. 

128. The method of claim 124 wherein said additional 
Synthesizing reagents comprise: 

a) enzymes for the addition of a non-inherent UDT to said 
first nucleic acid copy; 

b) a reverse primer or reverse nucleic acid construct 
comprising Sequences complementary to Said UDT, 
and 

c) a DNA polymerase. 
129. The method of claim 128 wherein said primer or 

nucleic acid construct is a ribonucleotide primer or ribo 
nucleotide nucleic acid construct. 

130. The method of claim 129 further comprising the 
Steps of 

a) providing: 
(i) additional Synthesizing reagents, and 
(ii) RNAse. H; 

b) degrading all or a portion of the RNA segment of Said 
extended ribonucleotide primer or ribonucleotide 
nucleic acid construct; 

c) annealing a second copy of Said ribonucleotide primer 
or ribonucleotide nucleic acid construct to Said comple 
mentary copy; and 

d) extending said ribonucleotide primer or ribonucleotide 
nucleic acid construct by Said additional Synthesizing 
reagents using Said complementary copy as a template. 

131. The method of claim 128 wherein said primer or 
nucleic acid construct is a chimeric primer or chimeric 
nucleic acid construct comprising an RNA segment and one 
or more deoxyribonucleotides. 

132. The method of claim 131 further comprising the 
Steps of 

a) providing: 
(i) additional Synthesizing reagents, and 

(ii) RNAse. H; 
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b) degrading all or a portion of the RNA segment of said 
extended chimeric primer or chimeric nucleic acid 
construct, 

c) annealing a second copy of Said chimeric primer or 
chimeric nucleic acid construct to Said complementary 
copy; and 

d) extending Said chimeric primer or chimeric nucleic 
acid construct by Said additional Synthesizing reagents 
using Said complementary copy as a template. 

133. The method of claim 128 wherein said reverse 
primer or reverse nucleic acid construct is a ribonucleotide 
primer or ribonucleotide nucleic acid construct. 

134. The method of claim 133 further comprising the 
Steps of: 

a) providing: 
(i) additional Synthesizing reagents, and 
(ii) RNAse. H; 

b) degrading all or a portion of the RNA segment of said 
extended reverse primer or Said reverse nucleic acid 
construct, 

c) annealing a second copy of Said reverse primer or said 
reverse nucleic acid construct to Said complementary 
copy; and 

d) extending Said reverse primer or said reverse nucleic 
acid construct by Said additional Synthesizing reagents 
using Said complementary copy as a template. 

135. The method of claim 134 wherein said primer or 
nucleic acid construct is also a ribonucleotide primer or 
ribonucleotide nucleic acid construct. 

136. The method of claim 128 wherein said reverse 
primer is a chimeric primer or chimeric nucleic acid con 
Struct comprising an RNA segment and at least one deox 
yribonucleotide 

137. The method of claim 136 further comprising the 
Steps of: 

a) providing: 
(i) additional Synthesizing reagents, and 
(ii) RNAse. H; 

b) degrading all or a portion of the RNA segment of said 
extended reverse primer or reverse nucleic acid con 
Struct, 

c) annealing a second copy of Said reverse primer or 
reverse nucleic acid to Said complementary copy; and 

d) extending said reverse primer or reverse nucleic acid 
construct by Said additional Synthesizing reagents using 
Said complementary copy as a template. 

138. The method of claim 137 wherein said primer or 
nucleic acid construct is also a chimeric primer or chimeric 
nucleic acid construct comprising an RNA segment and one 
or more deoxyribonucleotides. 

139. The method of claim 128 wherein said addition takes 
place by ligation of a nucleic acid Sequence comprising a 
UDT. 

140. The method of claim 128 wherein said addition takes 
place by the action of Terminal Deoxynucleotidyl Trans 
ferase. 
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141. The method of claim 123 wherein said primer 
comprises an RNA promoter Sequence. 

142. The method of claim 128 wherein said reverse 
primer comprises an RNA promoter Sequence. 

143. The method of claim 141 or 142 comprising the steps 
of: 

a) providing reagents for RNA transcription; and 
b) carrying out said RNA transcription. 
144. The method of claim 141 or 142 comprising the steps 

of: 

a) providing reagents for RNA transcription, said reagents 
comprising Mn++, mutated RNA polymerases or a 
combination thereof; 

b) providing dNTPs or a mixture of dNTPs or NTPs; and 
c) creating a DNA transcript or a DNA/RNA chimeric 

transcript. 
145. The method of claim 11, 23, 25, 27, 30, 41, 47, 49, 

51,54, 66, 72, 74,76, 79,99, 105,107,109,112, 123, 130, 
132, 134, or 137, wherein said additional synthesizing 
reagents comprise E. coli DNA Pol I, Klenow fragment of E. 
coli DNA Pol I, Bst DNA polymerase, Bca DNA poly 
merase, Taq DNA polymerase, Tth DNA polymerase, T4 
DNA polymerase, T7 DNA polymerase, Sequenase, p29 
DNA polymerase, ALV reverse transcriptase, MULV reverse 
transcriptase, RSV reverse transcriptase, HIV-1 reverse tran 
Scriptase, HIV-2 reverse transcriptase, Sensiscript, OmniS 
cript or any mutational variations of any of the preceding. 

146. The method of claim 13, 14, 23, 25, 27, 30, 43, 44, 
47, 49,51,54, 68, 69,72, 74,76, 79,99, 101,102,105,107, 
109,112, 125, 126, 130, 132, 134, or 137, wherein multiple 
rounds of said degradation by said RNASe H and extension 
by Said additional Synthesizing reagents are carried out. 

147. The method of claim 3, 33, 63, 88, 121 wherein said 
Synthesizing reagents comprise Bst DNA polymerase, Bca 
DNA polymerase, Tth DNA polymerase, ALV reverse tran 
scriptase, Mul V reverse transcriptase, RSV reverse tran 
scriptase, HIV-1 reverse transcriptase, HIV-2 reverse tran 
Scriptase, Sensiscript, Omniscript, any mutational variations 
of the preceding, or any combination of the preceding. 

148. A method for Synthesizing a copy of at least one 
DNA target comprising the Steps of: 

(a) providing 
(i) at least one DNA target 
(ii) addition reagents for the addition of at least one 

ribonucleotide to the end of said DNA target; and 
(iii) modifying reagents for the treatment of the 3' end 

of a ribonucleotide to inhibit or prevent its extension. 
(iv) at least one primer or nucleic acid construct com 

prising Sequences complementary to Sequences in 
said DNA target; and 

(v) Synthesizing reagents for the Synthesis of at least 
one copy of Said DNA target; 

(b) modifying said DNA target by the addition of at least 
one ribonucleotide to said DNA target; 

(c) treating said modified DNA target with said modifying 
reagents to render the 3' end of said modified DNA 
target unextendable; 
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(d) contacting said modified DNA target with Said primer 
to form a complex between Said primer and Said 
modified DNA target; and 

(e) extending Said primer by said Synthesizing reagents 
and using Said modified DNA target as a template to 
Synthesize a copy of Said DNA target. 

149. The method of claim 148 wherein said DNA targets 
are isolated from a biological Source or Said DNA targets are 
complete or partial copies of nucleic acids isolated from a 
biological Source. 

150. The method of claim 149 wherein said complete or 
partial copies of nucleic acids are identical or complemen 
tary copies of nucleic acids isolated from a biological 
SOCC. 

151. The method of claim 149 wherein a non-inherent 
UDT has been added during the copying of said target DNA. 

152. The method of claim 148 wherein said addition 
reagents comprise: 

a) a ligase; or 
b) Terminal Deoxynucleotidyl Transferase. 
153. The method of claim 148 wherein said modifying 

reagents comprise reagents for periodate oxidation of the 3' 
ends. 

154. The method of claim 151 wherein said primer 
comprises a Sequence complementary to a non-inherent 
UDT. 

155. The method of claim 148 wherein said inherent 
UDTS comprise poly A segments or consensus segments. 

156. The method of claim 154 wherein said inherent 
UDTS comprise 3' poly A Segments or consensus Segments. 

157. The composition of claim 156 wherein said consen 
SuS Segments comprise Signal Sites for poly A addition, 
Splicing elements, and multicopy repeats. 

158. The method of claim 148 wherein an RNA promoter 
Sequence has been added during the copying of Said target 
DNA 

159. The method of claim 149 wherein said DNA targets 
comprise an RNA promoter Sequence. 

160. The method of claim 158 or 159 further comprising 
the Steps of: 

a) providing reagents for RNA transcription; and 
b) carrying out Said RNA transcription. 
161. The method of claim 158 or 159 further comprising 

the Steps of: 
a) providing reagents for RNA transcription, said reagents 

comprising Mn++, mutated RNA polymerases or a 
combination thereof; 

b) providing dNTPs or a mixture of dNTPs and NTPs; and 
c) creating a DNA transcript or a DNA/RNA chimeric 

transcript. 
162. A composition of matter comprising a chimeric 

primer or chimeric nucleic acid construct wherein Said 
chimeric primer or chimeric nucleic acid construct com 
prises: 

a) at least one deoxyribonucleotide; and 
b) at least one ribonucleotide at the 3' terminus. 
163. The composition of claim 162 wherein said chimeric 

primer or chimeric nucleic acid construct further comprises 
a Sequence for a production center. 
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164. The composition of claim 163 wherein said produc 
tion center comprises an RNA promoter Sequence. 

165. The composition of claim 164 wherein said RNA 
promoter sequence codes for transcription by T3 RNA 
polymerase, T7 RNA polymerase or SP6 RNA polymerase. 

166. The composition of claim 163 wherein said chimeric 
primer or chimeric nucleic acid construct comprises 
Sequences complementary to an inherent UDT or a non 
inherent UDT. 

167. The composition of claim 166 wherein said inherent 
UDT comprises 3' poly A Segments or consensus Segments. 

168. The composition of claim 167 wherein said consen 
SuS Segments comprise Signal Sites for poly A addition, 
Splicing elements or multicopy repeats. 

169. The composition of claim 162 wherein said chimeric 
primer or chimeric nucleic acid construct is attached to a 
Solid matrix. 

170. The composition of claim 162 wherein said solid 
matrix comprises magnetic beads, latex beads, microtitre 
plates or glass slides. 

171. A composition of matter comprising: 

a) a primer or nucleic acid construct wherein said primer 
or nucleic acid construct comprises: 
(i) at least one deoxyribonucleotide; and 
(ii) at least one ribonucleotide or at least one nucleotide 

analogue at the 3' terminus; and 

b) a Solid matrix attached to Said primer or nucleic acid 
COnStruct. 

172. The composition of claim 171 wherein said solid 
matrix comprises magnetic beads, latex beads, microtitre 
plates or glass slides. 

173. The composition of claim 171 wherein said deox 
yribonucleotides comprise a homopolymeric Segment of at 
least twelve nucleotides. 

174. The composition of claim 173 wherein the sequence 
of Said homopolymeric Segment comprises T, U or any 
combination thereof. 

175. The composition of claim 173 wherein the sequence 
of Said homopolymeric Segment comprises oligo-C, oligo-G 
or oligo A. 

176. The composition of claim 171 wherein said nucle 
otide analogue contains a Substitution in the 2' position. 

177. The composition of claim 176 wherein said nucle 
otide analogue comprises 2 O-methyl, 2 Fluoro or 2 amino 
nucleotide analogues. 

178. A composition of matter comprising: 

a) a primer or nucleic acid construct wherein said primer 
or nucleic acid construct comprises a Set of permuta 
tional primerS or nucleic acid constructs with the for 
mula 5' H-N,N-3' wherein H, is a homopolymeric 
nucleotide Sequence of a single base “H”; X is an 
integer between 10 and 30; N, comprises a single base 
Selected from a mixture of all bases other than the base 
“H” of Said homopolymeric nucleotide sequence; N. 
comprises a single base Selected from a mixture of all 
four bases and N also comprises a ribonucleotide or a 
nucleotide analogue with a Substitution in the 2' posi 
tion; and 

b) a Solid matrix attached to said primer or nucleic acid 
COnStruct. 
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179. The composition of claim 178 wherein said solid 
matrix comprises magnetic beads, latex beads, microtitre 
plates or glass slides. 

180. A composition of matter comprising a primer or 
nucleic acid construct wherein Said primer or nucleic acid 
construct comprises: 

a) a homopolymeric segment wherein Said homopoly 
meric Segment comprises at least 12 nucleotides, and 

b) at least one nucleotide analogue with a Substitution in 
the 2' position, wherein Said nucleotide analogue is at 
the 3' end of Said primer or nucleic acid construct. 

181. The composition of claim 180 wherein the sequence 
of Said homopolymeric Segment comprises T, U or any 
combination thereof. 

182. The composition of claim 180 wherein the sequence 
of Said homopolymeric Segment comprises oligo-C, oligo-G 
or oligo A. 

183. The composition of claim 180 wherein said nucle 
otide analogue comprises a portion of Said homopolymeric 
Segment. 

184. The composition of claim 180 wherein the base of at 
least one nucleotide analogue is different from the bases 
comprising Said homopolymeric Segment. 

185. The composition of claim 180 wherein said nucle 
otide analogue comprises 2 O-methyl, 2 Fluoro or 2 amino 
nucleotide analogues. 

186. The composition of claim 0.180 wherein said primer 
or nucleic acid construct further comprises a sequence for a 
production center. 

187. The composition of claim 186 wherein said produc 
tion center comprises an RNA promoter Sequence. 

188. The composition of claim 187 wherein said promoter 
sequence codes for transcription by T3 RNA polymerase, T7 
RNA polymerase or SP6 RNA polymerase. 

189. The composition of claim 180 wherein said primer or 
nucleic acid construct is attached to a Solid matrix. 

190. The composition of claim 189 herein said solid 
matrix comprises magnetic beads, latex beads, microtitre 
plates or glass slides. 

191. A set of permutational primers or nucleic acid 
constructs with the formula 5' H-N,N-3' wherein H, is a 
homopolymeric nucleotide Sequence comprising a single 
base “H”; x is an integer between 10 and 30; N, comprises 
a single base Selected from a mixture of all bases other than 
the base “H” of Said homopolymeric nucleotide Sequence; 
N comprises a single base selected from a mixture of all four 
bases and N also comprises a ribonucleotide or a nucleotide 
analogue with a Substitution in the 2' position. 

192. The method of claim 191 wherein N.; also comprises 
a ribonucleotide or a nucleotide analogue with a Substitution 
in the 2' position. 

193. The sets of permutational primers or nucleic acid 
constructs of claim 191 or 192, wherein N is omitted and N, 
comprises a ribonucleotide or a nucleotide analogue with a 
substitution in the 2' position. 

194. The sets of permutational primers or nucleic acid 
constructs of claim 191, 192, or 193 wherein H comprises 
T, U or a combination thereof and N, comprises A, G or C. 

195. The sets of permutational primers or nucleic acid 
constructs of claims 191, 192, or 193, wherein the 
homopolymeric nucleotide Sequence H comprises oligo-C, 
oligo-G or oligo A. 
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196. The sets of of permutational primers or nucleic acid 
constructs of claims 191, 192 or 193, wherein said nucle 
otide analogue with a Substitution in the 2 position com 
prises 2 O-methyl, 2 Fluoro or 2 amino nucleotide ana 
logues. 

197. The sets of of permutational primers or nucleic acid 
constructs of claims 191, 192 or 193, wherein said primers 
or nucleic acid constructs further comprise a sequence for a 
production center. 

198. The sets of of permutational primers or nucleic acid 
constructs of claim 197 wherein said production center 
comprises an RNA promoter Sequence 

199. The sets of of permutational primers or nucleic acid 
constructs of claim 198 wherein Said promoter Sequences 
code for transcription by T3 RNA polymerase, T7 RNA 
polymerase or SP6 RNA polymerase 

200. The sets of of permutational primers or nucleic acid 
constructs of claims 191,192 or 193, wherein said primer or 
nucleic acid constructs are attached to a Solid matrix. 

201. The sets of of permutational primers or nucleic acid 
constructs of claim 200, wherein Said Solid matrix comprises 
magnetic beads, lateX beads, microtitre plates or glass Slides. 

202. A set of primers or nucleic acid constructs with the 
formula 5' Pro-H, -N,N-3' wherein Pro comprises a nucle 
otide Sequence for an RNA promoter; H is a homopoly 
meric nucleotide Sequence comprising a single base “H”; X 
is an integer between 10 and 30; N, comprises a single base 
Selected from a mixture of all bases other than the base “H” 
of Said homopolymeric nucleotide Sequence; N comprises a 
Single base from a mixture of all four bases and N also 
comprises a ribonucleotide or a nucleotide analogue with a 
substitution in the 2' position. 

203. The method of claim 202 wherein N, also comprises 
a ribonucleotide or a nucleotide analogue with a Substitution 
in the 2' position. 

204. The set of permutational primers or nucleic acid 
constructs of claim 202 wherein N is omitted and N, 
comprises a nucleotide or a nucleotide analogue with a 
substitution in the 2' position 

205. The sets of permutational primers or nucleic acid 
constructs of claims 202, 203 or 204 wherein H comprises 
T, U or a combination thereof and N, comprises A, G or C. 

206. The sets of permutational primers or nucleic acid 
constructs of claims 202, 203 or 204 wherein said 
homopolymeric nucleotide Sequence H comprises oligo-C, 
oligo-G or oligo-A. 

207. The sets of permutational primers or nucleic acid 
constructs of claims 202,203 or 204 wherein said nucleotide 
analogue with a Substitution in the 2' position comprises 2 
O-methyl, 2 Fluoro and 2 amino nucleotide analogues. 

208. The sets of permutational primers or nucleic acid 
constructs of claim 202, 203 or 204 wherein said RNA 
promoter codes for transcription by T3 RNA polymerase, T7 
RNA polymerase or SP6 RNA polymerase. 

209. The sets of permutational primers or nucleic acid 
constructs of claims 202, 203 or 204 wherein said primer or 
nucleic acid constructs are attached to a Solid matrix. 

210. The sets of permutational primers or nucleic acid 
constructs of claim 209 wherein said solid matrix comprises 
magnetic beads, lateX beads, microtitre plates or glass Slides. 
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211. A method for Synthesizing at least one copy of a 
library of nucleic acid targets that comprises the Steps of 

a) providing: 
(i) a library of nucleic acid targets; 
(ii) primers or nucleic acid constructs comprising 

Sequences complementary to homopolymeric 
Sequences in Said library of nucleic acid targets 
wherein Said primerS or nucleic acid constructs com 
prise one or more terminal nucleotides at their 3' 
ends, wherein Said terminal nucleotides comprise 
nucleotide analogues with Substitutions on the 2 
position of the ribose ring, and 

(iii) Synthesizing reagents for Synthesis of a nucleic 
acid copy; 

b) annealing said primers or nucleic acid constructs to 
Said homopolymeric Sequences in Said library of 
nucleic acid targets, and 

c) extending the annealed primers or nucleic acid con 
Structs by Said Synthesizing reagents using Said nucleic 
acids as templates for the Synthesis of at least one 
nucleic acid copy of all or a portion of Said library of 
nucleic acid targets. 

212. The method of claim 211 wherein said library of 
nucleic acid targets are isolated from a biological Source or 
Said library of nucleic acid targets are complete or partial 
copies of nucleic acids isolated from a biological Source. 

213. The method of claim 212 wherein said complete or 
partial copies of nucleic acids are identical or complemen 
tary copies of Said nucleic acids isolated from a biological 
SOCC. 

214. The method of claim 212 wherein said homopoly 
meric Sequences are present in Said library of nucleic acid 
targets prior to or after Said isolation of Said library of 
nucleic acid targets from Said biological Source. 

215. The method of claim 214 wherein said homopoly 
meric Sequences comprise Poly A Sequences. 

216. The method of claim 212 wherein said homopoly 
meric Sequences are added to Said library of nucleic acid 
targets by an enzyme after isolation of Said library of nucleic 
acid targets from Said biological Source. 

217. The method of claim 213 wherein said homopoly 
meric Sequences are added to Said identical or complemen 
tary copies during or after preparation of Said copies. 

218. The method of claim 216 wherein said enzyme 
adding the homopolymeric Sequences to the nucleic acid 
targets comprises Terminal Deoxynucleotidyl Transferase or 
a ligase. 

219. The method of claim 211 wherein said nucleotide 
analogues comprise 2 O-methyl analogues, 2 Fluoro ana 
logues or 2 amino analogues. 

220. The method of claim 211 wherein said primers or 
nucleic acid constructs are chimeric and comprise nucle 
otides other than 2' Substituted nucleotide analogues. 

221. The method of claim 211 wherein said synthesizing 
reagents comprise E. coli DNA Pol I, Klenow fragment of E. 
coli DNA Pol I, Bst DNA polymerase, Bca DNA poly 
merase, Taq DNA polymerase, Tth DNA polymerase, T4 
DNA polymerase, T7 DNA polymerase, Sequenase, p29 
DNA polymerase, ALV reverse transcriptase, Mul V reverse 
transcriptase, RSV reverse transcriptase, HIV-1 reverse tran 
Scriptase, HIV-2 reverse transcriptase, Sensiscript, OmniS 
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cript, any mutational variations of any of the preceding, or 
any combination of the preceding. 

222. The method of claim 211 further comprising the step 
of removing or fragmenting Said templates and Synthesizing 
a complementary copy of Said nucleic acid copy. 

223. The method of claim 222 wherein said complemen 
tary copy is formed by a partial RNASe H digestion of an 
RNA template, hairpin formation at the 3' terminus or by 
providing one or more reverse primerS or reverse nucleic 
acid constructs complementary to Sequences in Said nucleic 
acid copy. 

224. The method of claim 211 wherein a non-inherent 
UDT is added to said nucleic acid copy. 

225. The method of claim 224 further comprising the step 
of Synthesizing a complementary copy of Said nucleic acid 
copy. 

226. The method of claim 224 wherein the reagent for said 
addition of said non-inherent UDT comprises Terminal 
Deoxynucleotidyl Transferase or a ligase. 

227. The method of claim 226 further comprising the step 
of adding a terminator nucleotide. 

228. The method of claim 224 wherein said non-inherent 
UDT and a terminator nucleotide are added to said nucleic 
acid copy by providing Terminal Deoxynucleotidyl Trans 
ferase and a mixture of terminator and non-terminator 
nucleotides. 

229. The method of claim 227 or 228 further comprising 
the Step of Synthesizing a complementary copy of Said 
nucleic acid copy. 

230. The method of claim 227 or 228 wherein Said 
terminator nucleotides comprise dideoxyribonucleotides, 
acyclic nucleotides, arabinosides or 3' amino nucleotides. 

231. The method of claim 211 wherein said primers or 
Said nucleic acid constructs comprise an RNA promoter 
Sequence. 

232. The method of claim 219 wherein said primers or 
Said nucleic acid constructs comprise a production center. 

233. The method of claim 223 wherein said reverse 
primerS or reverse nucleic acid constructs comprise a pro 
duction center. 

234. The method of claim 232 or 233 wherein said 
production center comprises an RNA promoter Sequence. 

235. The method of claim 234 wherein said RNA pro 
moter sequence comprises T3 RNA promoter, T7 RNA 
promoter or SP6 RNA promoter sequences. 

236. The method of claim 234 further comprising the 
Steps of 

a) providing appropriate reagents, and 
b) carrying out a transcription reaction using said RNA 

promoter Sequence. 
237. The method of claim 234 further comprising the 

Steps of 
a) providing reagents for RNA transcription, said reagents 

comprising Mn++, mutated RNA polymerases or a 
combination thereof; 

b) providing dNTPs or a mixture of dNTPs or NTPs; and 
c) creating a DNA transcript or a DNA/RNA chimeric 

transcript. 
238. The method of claim 237 wherein said transcription 

reaction is carried out in the presence of at least one labeled 
nucleotide, thereby generating labeled transcription prod 
uctS. 
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239. The method of claim 237 wherein Said DNA tran 
script or DNA, RNA chimeric transcript is carried out in the 
presence of at least one labeled nucleotide, thereby gener 
ating labeled transcription products. 

240. The method of claim 237 further comprising the step 
of Synthesizing cDNA in the presence at least one labeled 
nucleotide, thereby generating labeled cDNA products. 

241. The method of claim 238 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

242. The method of claim 239 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

243. The method of claim 240 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

244. The method of claim 211 wherein said library of 
nucleic acid targets comprises DNA or RNA. 

245. The method of claim 211 wherein said primer or 
nucleic acid construct is attached to a Solid matrix. 

246. The method of claim 245 wherein said Solid matrix 
comprises magnetic beads, lateX beads, microtitre plates or 
glass Slides. 

247. The method of claim 211 wherein the sequence of 
Said homopolymeric Segment is comprised of T, U or any 
combination thereof. 

248. The method of claim 211 wherein the sequence of 
Said homopolymeric Segment comprises oligo-C, oligo-G or 
oligo-A. 

249. The method of claim 211 wherein one or more of said 
nucleotide analogues comprise a portion of Said homopoly 
meric Sequence. 

250. The method of claim 211 wherein one or more of the 
bases of Said nucleotide analogues are different from the 
bases comprising Said homopolymeric Segment. 

251. A method for Synthesizing one or more copies of a 
library of nucleic acid targets that comprises the Steps of 

a) providing: 
(i) a library of nucleic acid targets; 
(ii) primers or nucleic acid constructs comprising 

Sequences complementary to homopolymeric 
Sequences in Said library of nucleic acid targets 
wherein Said primerS or nucleic acid constructs com 
prise one or more terminal nucleotides at their 3' 
ends, wherein Said terminal nucleotides comprise 
nucleotide analogues with Substitutions on the 2 
position of the ribose ring; 
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(iii) Synthesizing reagents for the Synthesis of a nucleic 
acid copy; and 

(iv) addition reagents for the addition of a non-inherent 
UDT; and 

b) annealing Said primers or nucleic acid constructs to 
Said homopolymeric Sequences in Said library of 
nucleic acid targets; 

c) extending the annealed primers or nucleic acid con 
Structs by Said Synthesizing reagents for the Synthesis 
of at least one nucleic acid copy of Said library of 
nucleic acid targets, and 

d) adding a non-inherent UDT to said extended primers or 
Said extended nucleic acid constructs. 

252. The method of claim 251 wherein said library of 
nucleic acid targets are isolated from a biological Source or 
Said library of nucleic acids are complete or partial copies of 
nucleic acids isolated from a biological Source. 

253. The method of claim 252 wherein said complete or 
partial copies of nucleic acids are identical or complemen 
tary copes of nucleic acids isolated form Said biological 
SOCC. 

254. The method of claim 252, wherein said homopoly 
meric Sequences are present in Said library of nucleic acid 
targets prior to or after Said isolation of Said library of 
nucleic acid targets from Said biological Source. 

255. The method of claim 252 wherein said homopoly 
meric Sequences are added to Said library of nucleic acid 
targets by an enzyme after isolation of Said library of nucleic 
acid targets from Said biological Source. 

256. The method of claim 254, wherein said homopoly 
meric Sequences comprise poly A Sequences. 

257. The method of claim 253 wherein said homopoly 
meric Sequences are added to Said identical or complemen 
tary copies during or after preparation of Said copies. 

258. The method of claim 255, wherein said enzyme 
adding the homopolymeric Sequences to the nucleic acid 
targets comprises poly Apolymerase, Terminal Deoxynucle 
otidyl Transferase or a ligase. 

259. The method of claim 251, wherein said nucleotide 
analogues comprise 2 O-methyl analogues, 2 Fluoro ana 
logues or 2 amino analogues. 

260. The method of claim 251, wherein said primers or 
nucleic acid constructs are chimeric and comprise nucle 
otides other than 2' Substituted nucleotide analogues. 

261. The method of claim 251 wherein said synthesizing 
reagents comprise E. coli DNA Pol I, Klenow fragment of E. 
coli DNA Pol I, Bst DNA polymerase, Bca DNA poly 
merase, Taq DNA polymerase, Tth DNA polymerase, T4 
DNA polymerase, T7 DNA polymerase, Sequenase, p29 
DNA polymerase, ALV reverse transcriptase, Mul V reverse 
transcriptase, RSV reverse transcriptase, HIV-1 reverse tran 
Scriptase, HIV-2 reverse transcriptase, Sensiscript, OmniS 
cript, any mutational variations of any of the preceding, or 
any combination of the preceding. 

262. The method of claim 251 further comprising the 
Steps of 

a) providing additional Synthesizing reagents for the Syn 
thesis of a complementary copy of Said nucleic acid 
copy; 
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b) separating said nucleic acid target from Said first 
nucleic acid copy or degrading Said nucleic acid target; 
and 

c) Synthesizing said complementary copy. 
263. The method of claim 262, wherein said complemen 

tary copy is formed by providing one or more reverse 
primerS or reverse nucleic acid constructs complementary to 
Sequences in Said non-inherent UDT. 

264. The method of claim 251, wherein said addition 
reagents comprise Terminal Deoxynucleotidyl Transferase 
or a ligase. 

265. The method of claim 264, further comprising the step 
of adding a terminator nucleotide. 

266. The method of claim 251, wherein said non-inherent 
UDT and a terminator nucleotide are added to said nucleic 
acid copy by providing Terminal Deoxynucleotidyl Trans 
ferase and a mixture of terminator and non-terminator 
nucleotides. 

267. The method of claim 266 further comprising the 
Steps of: 

a) providing additional Synthesizing reagents for the Syn 
thesis of a complementary copy of Said nucleic acid 
copy; 

b) separating said nucleic acid target from Said first 
nucleic acid copy or degrading Said nucleic acid target; 
and 

c) Synthesizing Said complementary copy. 
268. The method of claim 265 or 266, wherein said 

terminator nucleotides comprise dideoxyribonucleotides, 
acyclic nucleotides, arabinosides or 3' amino nucleotides. 

269. The method of claim 251, wherein said primers or 
Said nucleic acid constructs comprise a production center. 

270. The method of claim 263, wherein said reverse 
primerS or reverse nucleic acid constructs comprise a pro 
duction center. 

271. The method of claim 269 or 270 wherein said 
production center comprises an RNA promoter Sequence. 

272. The method of claim 271 wherein said RNA pro 
moter sequence comprises T3 RNA promoter, T7 RNA 
promoter or SP6 RNA promoter sequences. 

273. The method of claim 271, further comprising the 
Steps of: 

a) providing appropriate reagents, and 
b) carrying out a transcription reaction using said RNA 

promoter Sequence. 
274. The method of claim 271 further comprising the 

Steps of: 
a) providing reagents for RNA transcription, said reagents 

comprising Mn++, mutated RNA polymerases or a 
combination thereof; 

b) providing dNTPs or dNTPs and NTPs; and 
c) creating a DNA transcript or a DNA/RNA chimeric 

transcript. 
275. The method of claim 273 wherein said transcription 

reaction is carried out in the presence of at least one labeled 
nucleotide, thereby generating labeled transcription prod 
uctS. 

276. The method of claim 274 wherein said DNA tran 
script or DNA/RNA chimeric transcript is carried out in the 
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presence of at least one labeled nucleotide, thereby gener 
ating labeled transcription products. 

277. The method of claim 273 further comprising the step 
of Synthesizing a nucleic acid copy in the presence of at least 
one labeled nucleotides, thereby generating labeled nucleic 
acid copy products. 

278. The method of claim 275 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

279. The method of claim 276 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

280. The method of claim 277 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

281. The method of claim 251 wherein said library of 
nucleic acid targets comprises DNA or RNA. 

282. The method of claim 251 wherein said primer or 
nucleic acid construct is attached to a Solid matrix. 

283. The method of claim 289 wherein said solid matrix 
comprises magnetic beads, latex beads, microtitre plates or 
glass Slides. 

284. The method of claim 251 wherein said sequence of 
Said homopolymeric Segment is comprised of T, U or any 
combination thereof. 

285. The method of claim 251 wherein said sequence of 
Said homopolymeric Segment comprises oligo-C, oligo-G or 
oligo-A. 

286. The method of claim 251 wherein at least one of said 
nucleotide analogues comprise a portion of Said homopoly 
meric Sequence. 

287. The method of claim 251 wherein at least one of said 
bases of Said nucleotide analogues are different from the 
bases comprising Said homopolymeric Segment. 

288. A method for synthesizing a copy of at least one 
nucleic acid target comprising the Steps of: 

a) providing: 

(i) at least one nucleic acid target; 
(ii) at least one primer or nucleic acid construct 

complementary to a Sequence in Said nucleic acid 
target, wherein Said primer or nucleic acid construct 
is a chimeric primer or chimeric nucleic acid con 
Struct comprising at least one deoxyribonucleotide 
and at least one ribonucleotide wherein at least one 
of said ribonucleotides is at the 3' terminus of Said 
chimeric primer or Said chimeric nucleic acid con 
Struct; and 
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(iii) Synthesizing reagents for the Synthesis of a nucleic 
acid copy; 

b) annealing said chimeric primer or chimeric nucleic acid 
construct to Said nucleic acid target; and 

c) extending said chimeric primer or chimeric nucleic acid 
construct by Said Synthesizing reagents using at least 
one nucleic acid target as a template to Synthesize a 
copy of Said nucleic acid target. 

289. The method of claim 288 wherein said library of 
nucleic acid targets are isolated from a biological Source or 
Said library of nucleic acids are complete or partial copies of 
nucleic acids isolated from a biological Source. 

290. The method of claim 289 wherein said complete or 
partial copies of nucleic acids are identical or complemen 
tary copies of nucleic acids isolated form Said biological 
SOCC. 

291. The method of claim 288 wherein said synthesizing 
reagents comprise E. coli DNA Pol I, Klenow fragment of E. 
coli DNA Pol I, Bst DNA polymerase, Bca DNA poly 
merase, Taq DNA polymerase, Tth DNA polymerase, T4 
DNA polymerase, T7 DNA polymerase, Sequenase, p29 
DNA polymerase, ALV reverse transcriptase, Mul V reverse 
transcriptase, RSV reverse transcriptase, HIV-1 reverse tran 
Scriptase, HIV-2 reverse transcriptase, Sensiscript, OmniS 
cript, any mutational variations of any of the preceding, or 
any combination of the preceding. 

292. The method of claim 288 further comprising the 
Steps of: 

a) providing additional Synthesizing reagents for the Syn 
thesis of a complementary copy of Said cDNA copy; 

b) separating said nucleic acid target from Said first 
nucleic acid copy or degrading Said nucleic acid target; 
and 

c) Synthesizing said complementary copy. 
293. The method of claim 292, wherein said complemen 

tary copy is formed by a partial RNASe H digestion of an 
RNA template, hairpin formation at the 3' terminus of said 
cDNA copy or by providing at least one reverse primer or 
reverse nucleic acid construct comprising Sequences 
complementary to Sequences in Said cDNA copy. 

294. The method of claim 293 further comprising: 
a) providing: 

(i) reagents for the addition of a non-inherent UDT; 
b) adding said non-inherent UDT to said cDNA copy 

wherein Said reverse primers or reverse nucleic acid 
constructs are complementary to Sequences in Said 
non-inherent UDT. 

295. The method of claim 288 wherein said primer or said 
nucleic acid construct comprises a production center. 

296. The method of claim 293 wherein said reverse 
primerS or reverse nucleic acid constructs comprise a pro 
duction center. 

297. The method of claim 295 or 296 wherein said 
production center comprises an RNA promoter Sequence. 

298. The method of claim 297 wherein said RNA pro 
moter sequence codes for transcription by T3 RNA poly 
merase, T7 RNA polymerase or SP6 RNA polymerase. 
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299. The method of claim 295 wherein said primer or said 
nucleic acid construct comprises Sequences complementary 
to an inherent UDT or a non-inherent UDT. 

300. The method of claim 299 wherein said inherent UDT 
comprises 3' poly A Segments or consensus Segments. 

301. The method of claim 300 wherein said consensus 
Segments comprise signal Sites for poly A addition, Splicing 
elements, and multicopy repeats. 

302. The method of claim 297 further comprising the 
Steps of 

a) providing appropriate reagents, and 
b) carrying out a transcription reaction using said RNA 

promoter Sequence. 
303. The method of claim 297 further comprising the 

Steps of 
a) providing reagents for RNA transcription, said reagents 

comprising Mn++, mutated RNA polymerases or a 
combination thereof; 

b) providing dNTPs or a mixture of dNTPs or NTPs; and 
c) creating a DNA transcript or a DNA/RNA chimeric 

transcript. 
304. The method of claim 302 wherein said transcription 

reaction is carried out in the presence of at least one labeled 
nucleotides thereby generating transcription products. 

305. The method of claim 303 wherein said DNA tran 
script or DNA/RNA chimeric transcript is carried out in the 
presence of at least one labeled nucleotide, thereby gener 
ating labeled transcription products. 

306. The method of claim 302 further comprising the step 
of Synthesizing cDNA in the presence of at least one labeled 
nucleotide, thereby generating labeled cDNA products. 

307. The method of claim 304 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

308. The method of claim 305 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

309. The method of claim 306 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

310. The method of claim 288 wherein said primer or 
nucleic acid construct is attached to a Solid matrix. 

311. The method of claim 310 wherein said Solid matrix 
comprises magnetic beads, latex beads, microtitre plates or 
glass Slides. 
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312. A method for Synthesizing a copy of at least one 
nucleic acid target comprising the Steps of: 

a) providing 
(i) at least one nucleic acid target; 
(ii) at least one chimeric primer or chimeric nucleic 

acid construct comprising Sequences complementary 
to a Segment of Said nucleic acid target Sequence, 
wherein Said chimeric primer or chimeric nucleic 
acid construct comprises at least one deoxyribo 
nucleotide and at least one nucleotide other than a 
deoxyribonucleotide at the 3' terminus of said chi 
meric primer or chimeric nucleic acid construct; 

(iii) template dependent reagents for the addition of 
nucleotides, and 

(iv) template independent reagents for the addition of 
nucleotides, 

b) annealing said nucleic acid target with said chimeric 
primer or chimeric nucleic acid construct; 

c) extending said annealed chimeric primer or annealed 
chimeric nucleic acid construct by Said template depen 
dent reagents using at least one nucleic acid target as a 
template to Synthesize a copy of Said nucleic acid 
target, and 

d) adding on further nucleotides to said extended chimeric 
primer or chimeric nucleic acid construct With Said 
template independent reagents under conditions that 
said further nucleotides are added to the 3' end of said 
extended chimeric primer or chimeric nucleic acid 
construct more efficiently than to the 3' end of any 
chimeric primerS or chimeric nucleic acid constructs 
that remain unextended. 

313. The method of claim 312, wherein at least one 
nucleotide other than a deoxyribonucleotide compriseS ribo 
nucleotides or 2. Substituted nucleotide analogues. 

314. The method of claim 313 wherein said 2 substituted 
nucleotide analogues comprise 2' Fluoro, 2 O-methoxy and 
2 amino nucleotide analogues. 

315. The method of claim 312 wherein said nucleic acid 
targets are isolated from a biological Source or said library 
of nucleic acids are complete or partial copies of nucleic 
acids isolated from a biological Source. 

316. The method of claim 315 wherein said complete or 
partial copies of nucleic acids are identical or complemen 
tary copies of nucleic acids isolated from Said biological 
SOCC. 

317. The method of claim 312 wherein said chimeric 
primer or chimeric nucleic acid construct further comprises 
at least one additional nucleotide other than a deoxyribo 
nucleotide. 

318. The method of claim 317 wherein said additional 
nucleotide comprises a ribonucleotide or 2. Substituted 
nucleotide analogue. 

319. The method according to claim 312 wherein said 
template dependent reagents comprise E. coli DNA Pol I, 
Klenow fragment of E. coli DNA Pol I, Bst DNA poly 
merase, Bca DNA polymerase, Taq DNA polymerase, Tth 
DNA polymerase, T4 DNA polymerase, T7 DNA poly 
merase, Sequenase, (p29 DNA polymerase, ALV reverse 
transcriptase, Mul V reverse transcriptase, RSV reverse tran 
scriptase, HIV-1 reverse transcriptase, HIV-2 reverse tran 
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Scriptase, Sensiscript, Omniscript, any mutational variations 
of any of the preceding, or any combinations of the pre 
ceeding. 

320. The method according to claim 312 wherein said 
template independent reagents comprise Terminal Deoxy 
nucleotidyl Transferase or a ligase. 

321. The method of claim 312 further comprising the 
Steps of Synthesizing a complementary copy of Said nucleic 
acid copy. 

322. The method of claim 321 wherein said synthesis of 
a complementary copy comprises the Steps of 

a) providing: 
(i) additional template dependent reagents, and 
(ii) a reverse primer or reverse nucleic acid construct; 

b) forming a reverse primer binding site by said addition 
of further nucleotides to Said extended chimeric primer 
or chimeric nucleic acid construct; 

c) annealing said reverse primer or reverse nucleic acid 
construct binding Site with Said reverse primer; and 

d) extending said annealed reverse primer or reverse 
nucleic acid construct by Said template dependent 
reagents to Synthesize a complementary copy of Said 
nucleic acid copy. 

323. A method according to claim 312 or 322 wherein said 
nucleic acid target comprises an inherent or non-inherent 
UDT. 

324. A method according to claim 323 wherein said 
chimeric primer or chimeric nucleic acid construct is 
complementary to said inherent or non-inherent UDT. 

325. The method of claim 312 wherein said primer or said 
nucleic acid construct comprises a production center. 

326. The method of claim 322 wherein said reverse 
primerS or reverse nucleic acid constructs comprise a pro 
duction center. 

327. The method of claim 325 or 326 wherein Said 
production center comprises an RNA promoter Sequence. 

328. The method of claim 327 wherein said RNA pro 
moter sequence codes for transcription by T3 RNA poly 
merase, T7 RNA polymerase or SP6 RNA polymerase. 

329. The method of claim 327 further comprising the 
Steps of 

a) providing appropriate reagents, and 
b) carrying out a transcription reaction using said RNA 

promoter Sequence. 
330. The method of claim 327 further comprising the 

Steps of 
a) providing reagents for RNA transcription, said reagents 

comprising Mn++, mutated RNA polymerases or a 
combination thereof; 

b) providing dNTPs or a mixture of dNTPs or NTPs; and 
c) creating a DNA transcript or a DNA/RNA chimeric 

transcript. 
331. The method of claim 329 wherein said transcription 

reaction is carried out in the presence of at least one labeled 
nucleotides thereby generating transcription products. 

332. The method of claim 330 wherein said DNA tran 
script or DNA/RNA chimeric transcript is carried out in the 
presence of at least one labeled nucleotide, thereby gener 
ating labeled transcription products. 
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333. The method of claim 329 further comprising the step 
of Synthesizing cDNA in the presence of at least one labeled 
nucleotide, thereby generating labeled cDNA products. 

334. The method of claim 331 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

335. The method of claim 332 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

336. The method of claim 333 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

337. The method of claim 331, 332 or 333 wherein said 
labeled products are used as templates for at least one 
additional round of nucleic acid Synthesis. 

338. A method according to claim 312 or 322 wherein said 
chimeric primer or chimeric nucleic acid construct is 
attached to a Solid matrix. 

339. A method according to claim 338 wherein said solid 
matrix comprises magnetic beads, latex beads, microtitre 
plates and glass slides. 

340. A method for synthesizing a copy of at least one 
nucleic acid target comprising the Steps of: 

a) providing 
(i) at least one nucleic acid target; 
(ii) at least one chimeric primer or chimeric nucleic 

acid construct comprising Sequences complementary 
to a homopolymeric Sequence in Said nucleic acid 
target, wherein Said chimeric primer or chimeric 
nucleic acid construct comprises at least one deox 
yribonucleotide and at least one nucleotide other 
than a deoxyribonucleotide wherein at least one of 
said other nucleotides is at the 3' terminus of Said 
chimeric primer or chimeric nucleic acid construct; 

(v) template dependent reagents for the Synthesis of a 
nucleic acid copy; and 

(vi) template independent reagents for the addition of 
nucleotides, 

b) annealing said chimeric primer or chimeric nucleic acid 
construct to Said homopolymeric Sequence in Said 
nucleic acid target; 

c) extending said annealed chimeric primer or annealed 
chimeric nucleic acid construct by Said template depen 
dent reagents using at least one nucleic acid target as a 
template to Synthesize a copy of Said nucleic acid 
target, 
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d) adding on further nucleotides to said extended chimeric 
primer or chimeric nucleic acid construct with Said 
template independent reagents under conditions that 
said further nucleotides are added to the 3' end of Said 
extended chimeric primer or chimeric nucleic acid 
construct more efficiently than to the 3' end of said 
unextended chimeric primer or unextended chimeric 
nucleic acid construct. 

341. The method of claim 340, wherein at least one 
nucleotide other than a deoxyribonucleotide compriseS ribo 
nucleotides or 2. Substituted nucleotide analogues. 

342. The method of claim 341 wherein said 2. Substituted 
nucleotide analogues comprise 2' Fluoro, 2 O-methoxy and 
2 amino nucleotide. 

343. A method according to claim 340 wherein said 
homopolymeric Sequence comprises a Poly A Sequence, 
oligo-A, oligo-G, oligo-C or oligo-T. 

344. The method of claim 340 wherein said library of 
nucleic acid targets are isolated from a biological Source or 
Said library of nucleic acid targets are complete or partial 
copies of nucleic acids isolated from a biological Source. 

345. The method of claim 344 wherein said complete or 
partial copies of nucleic acids are identical or complemen 
tary copies of Said nucleic acids isolated from a biological 
SOCC. 

346. The method of claim 344 wherein said homopoly 
meric Sequences are present in Said library of nucleic acid 
targets prior to or after Said isolation of Said library of 
nucleic acid targets from said biological source. 

347. The method of claim 344 wherein said homopoly 
meric Sequences are added to Said library of nucleic acid 
targets by an enzyme after isolation of Said library of nucleic 
acid targets from Said biological Source. 

348. The method of claim 345 wherein said homopoly 
meric Sequences are added to Said identical or complemen 
tary copies during or after preparation of Said copies. 

349. The method of claim 347 wherein said enzyme 
adding Said homopolymeric Sequence to Said nucleic acid 
target comprises Terminal Deoxynucleotidyl Transferase or 
a ligase. 

350. The method according to claim 340 wherein said 
template independent reagents comprise Terminal Deoxy 
nucleotidyl Transferase or a ligase. 

351. The method of claim 340 wherein said chimeric 
primerS or nucleic acid constructs comprise nucleotides 
other than 2" Substituted analogues. 

352. The method of claim 340 wherein said chimeric 
primer or chimeric nucleic acid construct further comprises 
at least one additional nucleotide other than a deoxyribo 
nucleotide. 

353. The method of claim 352 wherein said additional 
nucleotide comprises a a ribonucleotide or 2. Substituted 
nucleotide analogue. 

354. The method of claim 340 wherein said template 
dependent reagents comprise at least one of the following 
enzymes: E. coli DNA Pol I, Klenow fragment of E. coli 
DNA Pol I, Bst DNA polymerase, Bca DNA polymerase, 
Taq DNA polymerase, Tth DNA polymerase, T4 DNA 
polymerase, T7 DNA polymerase, Sequenase, (p29 DNA 
polymerase, ALV reverse transcriptase, Mul V reverse tran 
scriptase, RSV reverse transcriptase, HIV-1 reverse tran 
Scriptase, HIV-2 reverse transcriptase, Sensiscript, OmniS 
cript or any mutational variations of any of the preceding. 
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355. The method of claim 340 further comprising the step 
of Synthesizing a complementary copy of Said nucleic acid 
copy. 

356. The method of claim 355 wherein said synthesis of 
a complementary copy comprises the Steps of 

a) providing: 
(i) additional template dependent reagents; 
(ii) a reverse primer or nucleic acid construct; 

b) forming a reverse primer binding site by said addition 
of further nucleotides to Said extended chimeric primer 
or chimeric nucleic acid construct; 

c) annealing Said reverse primer or nucleic acid construct 
binding Site with Said reverse primer; and 

d) extending said annealed reverse primer or nucleoc acid 
construct by Said template dependent reagents to create 
a complementary copy. 

357. A method according to claim 340 or 356 wherein said 
nucleic acid target comprises an inherent or non inherent 
UDT. 

358. A method according to claim 357 wherein said 
chimeric primer or chimeric nucleic acid construct com 
prises Sequences complementary to Said inherent or non 
inherent UDT. 

359. The method of claim 340 wherein said primer or said 
nucleic acid construct comprises a production center. 

360. The method of claim 356 wherein said reverse 
primerS or reverse nucleic acid constructs comprise a pro 
duction center. 

361. The method of claim 359 or 360 wherein said 
production center comprises an RNA promoter Sequence. 

362. The method of claim 361 wherein said RNA pro 
moter sequence codes for transcription by T3 RNA poly 
merase, T7 RNA polymerase or SP6 RNA polymerase. 

363. The method of claim 361 further comprising the 
Steps of: 

a) providing appropriate reagents, and 
b) carrying out a transcription reaction using said RNA 

promoter Sequence. 
364. The method of claim 361 further comprising the 

Steps of: 
a) providing reagents for RNA transcription, said reagents 

comprising Mn++, mutated RNA polymerases or a 
combination thereof; 

b) providing dNTPs or a mixture of dNTPs or NTPs; and 
c) creating a DNA transcript or a DNA/RNA chimeric 

transcript. 
365. The method of claim 363 wherein said transcription 

reaction is carried out in the presence of at least one labeled 
nucleotides thereby generating transcription products. 

366. The method of claim 364 wherein said DNA tran 
script or DNA/RNA chimeric transcript is carried out in the 
presence of at least one labeled nucleotide, thereby gener 
ating labeled transcription products. 

367. The method of claim 363 further comprising the step 
of Synthesizing cDNA in the presence of at least one labeled 
nucleotide, thereby generating labeled cDNA products. 

368. The method of claim 365 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
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ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

369. The method of claim 366 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

370. The method of claim 367 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

371. The method of claim 365, 366 or 367 wherein said 
labeled products are used as templates for at least one 
additional round of nucleic acid Synthesis. 

372. A method according to claim 340 or 356 wherein said 
chimeric primer or chimeric nucleic acid construct is 
attached to a Solid matrix. 

373. A method according to claim 372 wherein said solid 
matrix comprises magnetic beads, latex beads, microtitre 
plates and glass slides. 

374. A method for synthesizing a copy of at least one 
nucleic acid target comprising the Steps of: 

a) providing 
(i) at least one nucleic acid target; 
(ii) at least one chimeric primer or chimeric nucleic 

acid construct comprising Sequences complementary 
to a Segment of Said nucleic acid target Sequence, 
wherein Said chimeric primer or chimeric nucleic 
acid construct comprises at least one deoxyribo 
nucleotide and at least one nucleotide other than a 
deoxyribonucleotide wherein at least one of Said 
other nucleotides is at the 3' terminus of Said chi 
meric primer or chimeric nucleic acid construct; 

(iii) template dependent reagents for the Synthesis of a 
nucleic acid copy; and 

(iv) template independent reagents for nucleic acid 
Synthesis, 

b) annealing said nucleic acid target with said chimeric 
primer or chimeric nucleic acid construct; 

c) extending said annealed chimeric primer or annealed 
chimeric nucleic acid construct by Said template depen 
dent reagents using at least one nucleic acid target as a 
template to Synthesize a copy of Said nucleic acid 
target, and 

d) adding on further nucleotides to said extended chimeric 
primer or chimeric nucleic acid construct to form a 
non-inherent UDT with said template independent 
reagents under conditions that Said further nucleotides 
are added to the 3' ends of Said extended chimeric 
primer or chimeric nucleic acid construct more effi 



US 2006/0057583 A1 

ciently than to the 3' ends of said unextended chimeric 
primer or unextended chimeric nucleic acid construct. 

375. The method of claim 374, wherein at least one 
nucleotide other than a deoxyribonucleotide compriseS ribo 
nucleotides or 2. Substituted nucleotide analogues. 

376. The method of claim 375 wherein said 2' Substituted 
nucleotide analogues comprise 2" fluoro, 2 O-methoxy and 2 
amino nucleotide analogues. 

377. The method of claim 374 wherein said library of 
nucleic acid targets are isolated from a biological Source or 
Said library of nucleic acid targets are complete or partial 
copies of nucleic acids isolated from a biological Source. 

378. The method of claim 377 wherein said complete or 
partial copies of nucleic acids are identical or complemen 
tary copies of Said nucleic acids isolated from a biological 
SOCC. 

379. The method of claim 377 wherein said homopoly 
meric Sequences are present in Said library of nucleic acid 
targets prior to or after Said isolation of Said library of 
nucleic acid targets from Said biological Source. 

380. The method of claim 377 wherein said homopoly 
meric Sequences are added to Said library of nucleic acid 
targets by an enzyme after isolation of Said library of nucleic 
acid targets from Said biological Source. 

381. The method of claim 378 wherein said homopoly 
meric Sequences are added to Said identical or complemen 
tary copies during or after preparation of Said copies. 

382. The method of claim 374 wherein said chimeric 
primer or chimeric nucleic acid construct further comprises 
at least one additional nucleotide other than a deoxyribo 
nucleotide. 

383. The method of claim 382 wherein said additional 
nucleotide comprises a ribonucleotide or a 2" Substituted 
nucleotide analogue. 

384. The method according to claim 374 wherein said 
template dependent reagents comprise at least one of the 
following enzymes: E. coli DNA Pol I, Klenow fragment of 
E. coli DNA Pol I, Bst DNA polymerase, Bca DNA poly 
merase, Taq DNA polymerase, Tth DNA polymerase, T4 
DNA polymerase, T7 DNA polymerase, Sequenase, p29 
DNA polymerase, ALV reverse transcriptase, Mul V reverse 
transcriptase, RSV reverse transcriptase, HIV-1 reverse tran 
Scriptase, HIV-2 reverse transcriptase, Sensiscript, OmniS 
cript or any mutational variations of any of the preceding. 

385. The method according to claim 374 wherein said 
template independent reagents comprise Terminal Deoxy 
nucleotidyl Transferase or a ligase. 

386. The method of claim 374 further comprising the 
Steps of: 

a) providing: 
(i) additional template dependent reagents; 
(ii) a reverse primer or reverse nucleic acid construct 

comprising Sequences complementary to Said non 
inherent UDT; 

b) annealing said reverse primer or reverse nucleic acid 
construct to said UDT, and 

c) extending said annealed reverse primer or reverse 
nucleic acid construct by Said additional template 
dependent reagents to Synthesize a complementary 
copy of Said nucleic acid copy. 

387. The method of claim 374 or 386 wherein said nucleic 
acid target comprises an inherent or non-inherent UDT. 

Mar. 16, 2006 

388. The method of claim 387 wherein said chimeric 
primer or chimeric nucleic acid construct is complementary 
to said inherent or non-inherent UDT in said nucleic acid 
target. 

389. The method of claim 374 wherein said chimeric 
primer or chimeric nucleic acid construct comprises an RNA 
promoter. 

390. The method according to claim 386 wherein said 
reverse primer comprises an RNA promoter. 

391. The method of claim 389 or 390 wherein Said 
promoter sequence comprises T3 RNA promoter, T7 RNA 
promoter or SP6 RNA promoter sequences. 

392. A method according to claim 389 or 390 further 
comprising the Steps of: 

a) providing appropriate reagents, 
b) carrying out a transcription reaction using said pro 

moter Sequence. 
393. The method of claim 389 or 390 comprising the steps 

of: 

a) providing reagents for RNA transcription, said reagents 
comprising Mg++, mutated RNA polymerases or a 
combination thereof; 

b) providing dNTPs or a mixture of dNTPs and NTPS; 
and 

c) creating a DNA transcript or a DNA/RNA chimeric 
transcript. 

394. The method of claim 392 wherein said transcription 
reaction is carried out in the presence of at least one labeled 
nucleotide, thereby generating labeled transcription prod 
uctS. 

395. The method of claim 393 wherein said DNA tran 
script or DNA/RNA chimeric transcript is carried out in the 
presence of at least one labeled nucleotide, thereby gener 
ating labeled DNA or labeled DNA/RNA chimeric transcrip 
tion products. 

396. The method of claim 392 further comprising the step 
of Synthesizing cDNA in the presence of at least one labeled 
nucleotide, thereby generating labeled cDNA products. 

397. The method of claim 394 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

398. The method of claim 395 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

399. The method of claim 396 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 
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400. The method of claim 394, 395 or 396 wherein said 
labeled products are used as templates for at least one 
additional round of nucleic acid Synthesis. 

401. The method of claim 374 or 386 further comprising 
the Step of rendering Said extended chimeric primer and 
nucleic acid target into a Single-Stranded extended chimeric 
primer. 

402. The method of claim 401 wherein said rendering step 
is carried out by enzymatic digestion. 

403. The method of claim 402 wherein said enzymatic 
digestion comprises RNASe digestion. 

404. The method of claim 401 wherein said rendering is 
carried out by heat denaturation. 

405. A method of claim 374 or 386 wherein said chimeric 
primer or chimeric nucleic acid construct is attached to a 
Solid matrix. 

406. A method according to claim 405 wherein said solid 
matrix comprises magnetic beads, latex beads, microtitre 
plates and glass slides. 

407. A method according to claim 374 or 386 wherein said 
nucleic acid target comprises DNA or RNA. 

408. A method for synthesizing a copy of at least one 
nucleic acid target comprising the Steps of: 

a) providing 

(i) at least one nucleic acid target; 

(v) at least one chimeric primer or chimeric nucleic 
acid construct complementary to a Segment of Said 
nucleic acid target Sequence, wherein Said chimeric 
primer or chimeric nucleic acid construct comprises 
at least one deoxyribonucleotide and at least one 
nucleotide other than a deoxyribonucleotide wherein 
at least one of Said other nucleotides is at the 3' 
terminus of Said chimeric primer or chimeric nucleic 
acid construct; 

(vi) template dependent reagents for the Synthesis of a 
nucleic acid copy; and 

(vii) template independent reagents for nucleic acid 
Synthesis, 

b) annealing said nucleic acid target with said chimeric 
primer or chimeric nucleic acid construct; 

c) extending said annealed chimeric primer or annealed 
chimeric nucleic acid construct by Said template depen 
dent reagents using at least one nucleic acid target as a 
template to Synthesize a copy of Said nucleic acid 
target, 

d) rendering said extended chimeric primer and nucleic 
acid target into a Single-Stranded extended chimeric 
primer; and 

e) adding on further nucleotides to said extended chimeric 
primer or chimeric nucleic acid construct to form a 
non-inherent UDT with said template independent 
reagents under conditions that Said further nucleotides 
are added to the 3' ends of said extended chimeric 
primer or chimeric nucleic acid construct more effi 
ciently than to the 3' ends of said unextended chimeric 
primer or unextended chimeric nucleic acid construct. 
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409. A method for synthesizing a copy of at least one 
nucleic acid target comprising the Steps of: 

a) providing 
(i) at least one nucleic acid target; 
(ii) at least one chimeric primer or chimeric nucleic 

acid construct complementary to a Segment of Said 
nucleic acid target Sequence, wherein Said chimeric 
primer or chimeric nucleic acid construct comprises 
at least one deoxyribonucleotide and at least one 
nucleotide other than a deoxyribonucleotide wherein 
at least one of Said other nucleotides is at the 3' 
terminus of Said chimeric primer or chimeric nucleic 
acid construct; 

(iii) template dependent reagents for the Synthesis of a 
nucleic acid copy; and 

(iv) template independent reagents for nucleic acid 
Synthesis, 

b) annealing said nucleic acid target with said chimeric 
primer or chimeric nucleic acid construct; 

c) extending said annealed chimeric primer or annealed 
chimeric nucleic acid construct by Said template depen 
dent reagents using Said nucleic acid target as a tem 
plate to Synthesize a copy of Said nucleic acid target; 

d) adding on further nucleotides to said extended chimeric 
primer or chimeric nucleic acid construct to form a 
non-inherent UDT with said template independent 
reagents under conditions that Said further nucleotides 
are added to the 3' ends of Said extended chimeric 
primer or chimeric nucleic acid construct more effi 
ciently than to the 3' ends of said unextended chimeric 
primer or unextended chimeric nucleic acid construct; 
and 

e) rendering said extended chimeric primer and nucleic 
acid target into a Single-Stranded extended chimeric 
primer. 

410. A method for Synthesizing at least one nucleic acid 
target comprising the Steps of 

a) providing 
(i) at least one nucleic acid target; 
(ii) a set of permutational primers or nucleic acid 

constructs with the formula 5' H-N,N-3' wherein 
His a homopolymeric nucleotide sequence compris 
ing a single base “H”; X is an integer between 10 and 
30; N comprises a single nucleotide selected from a 
mixture of all bases other than the base “H” of Said 
homopolymeric nucleotide Sequence; and N com 
prises a Single base from a mixture of all four bases, 
a ribonucleotide, or a nucleotide analogue with a 
Substitution in the 2' position; and 

(iii) Synthesizing reagents for the Synthesis of a nucleic 
acid copy; 

b) contacting said nucleic acid target with said set of 
permutational primerS or nucleic acid constructs, and 

c) extending said set of permutational primers or nucleic 
acid constructs by Said Synthesizing reagents using Said 
nucleic acid targets as a template to Synthesize a cDNA 
copy of Said nucleic acid target. 
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411. The method of claim 410 wherein said set of per 
mutational primers or nucleic acid constructs with the for 
mula 5' H-N,N-3' further comprises a heteropolymeric 
Sequence at the 5' end. 

412. The method of claim 410 wherein N is omitted and 
Ny comprises a nucleotide, or a nucleotide analogue with a 
substitution in the 2' position. 

413. The method of claim 410 or 412 wherein H com 
prises nucleotide T, U or a combination thereof and N, 
comprises nucleotide A, G or C. 

414. The method of claim 410 or 412 wherein said 
homopolymeric nucleotide Sequence H comprises oligo-C, 
oligo-G or oligo A. 

415. The method of claim 410 or 412 wherein said 
nucleotide analogue with a Substitution in the 2' position 
comprises 2 O-methyl, 2 fluoro or 2 amino nuclerotide 
analogues. 

416. The method of claim 410 or 412 wherein said 
primerS or nucleic acid constructs further comprise a 
Sequence for a production center. 

417. The method of claim 416 wherein said production 
center comprises an RNA promoter Sequence. 

418. The method of claim 417 wherein said promoter 
sequence codes for transcription by T3 RNA polymerase, T7 
RNA polymerase or SP6 RNA polymerase. 

419. The method of claim 410 wherein said primers or 
nucleic acid constructs are attached to a Solid matrix. 

420. The method of claim 419 wherein said Solid matrix 
comprises magnetic beads, lateX beads, microtitre plates or 
glass Slides. 

421. A method for Synthesizing at least one nucleic acid 
target comprising the Steps of: 

a) providing 
(i) at least one nucleic acid target; 
(ii) a set of permutational primers or nucleic acid 

constructs with the formula 5' H-N,N-3' wherein 
His a homopolymeric sequence comprising a single 
base or nucleotide analogue “H”; X is an integer 
between 10 and 30; N, comprises a single base or 
nucleotide analogue Selected from a mixture of bases 
and nucleotide analogues other than the base or 
nucleotide analogue “H” of Said homopolymeric 
nucleotide Sequence, and N comprises a single base 
from a mixture of all bases, a ribonucleotide, or a 
nucleotide analogue with a Substitution in the 2 
position; and 

(iii) Synthesizing reagents for the Synthesis of a nucleic 
acid copy; 

b) contacting said nucleic acid target with said set of 
permutational primerS or nucleic acid constructs, and 

c) extending said set of permutational primers or nucleic 
acid constructs by Said Synthesizing reagents using Said 
nucleic acid targets as a template to Synthesize a cDNA 
copy of Said nucleic acid target. 

422. The method of claim 421 wherein said set of 
permutational primerS or nucleic acid constructs with the 
formula 5' H-N,N-3' further comprises a heteropolymeric 
Sequence at the 5' end. 

423. The method of claim 421 wherein H comprises 
nucleotide or nucleotide analogue T, U or a combination 
thereof and N comprises nucleotide or nucleotide analogue 
A, G or C. 
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424. The method of claim 421 wherein the homopoly 
meric Sequence H comprises oligo-C, oligo-G or oligo A. 

425. The method of claim 421 wherein said nucleotide 
analogue with a Substitution in the 2' position comprises 2 
O-methyl, 2 fluoro or 2 amino nuclerotide analogues. 

426. The method of claim 421 wherein said primer or 
nucleic acid constructs further comprise a Sequence for a 
production center 

427. The method of claim 426 wherein said production 
center comprises an RNA promoter Sequence. 

428. The method of claim 427 wherein said promoter 
sequences code for transcription by T3 RNA polymerase, T7 
RNA polymerase or SP6 RNA polymerase. 

429. The method of claim 421 wherein said primers or 
nucleic acid constructs are attached to a Solid matrix. 

430. The method of claim 429 wherein said Solid matrix 
comprises magnetic beads, latex beads, microtitre plates or 
glass Slides. 

431. A method for Synthesizing at least one nucleic acid 
target comprising the Steps of 

a) providing 

(i) at least one nucleic acid target; 
(ii) a set of primers or nucleic acid constructs with the 

formula 5' Pro-H, -N,N-3' wherein Pro comprises a 
nucleotide Sequence for an RNA promoter; 

H is a homopolymeric nucleotide Sequence comprising a 
single base “H”; x is an integer between 10 and 30; Ny 
comprises a single base Selected from a mixture of all 
bases other than the base “H” of said homopolymeric 
nucleotide Sequence; 

and N comprises a single base from a mixture of all four 
bases, a ribonucleotide, or a nucleotide analogue with 
a Substitution in the 2' position; and 
(iii) Synthesizing reagents for the Synthesis of a nucleic 

acid copy; 

b) contacting said nucleic acid target with said set of 
permutational primerS or nucleic acid constructs, and 

c) extending said set of permutational primers or nucleic 
acid constructs by Said Synthesizing reagents using Said 
nucleic acid targets as a template to Synthesize a cDNA 
copy of Said nucleic acid target. 

432. The method of claim 431 wherein wherein said set of 
permutational primerS or nucleic acid constructs with the 
formula 5' Pro-H, -N,N-3' further comprises a heteropoly 
meric Sequence at the 5' end. 

433. The method of claim 432 wherein N is omitted and 
Ny comprises a nucleotide or a nucleotide analogue with a 
substitution in the 2' position. 

434. The method of claim 431 or 433 wherein H com 
prises nucleotide T, U or a combination thereof and N, 
comprises a nucleotide A, G and C. 

435. The method of claim 431 or 433 wherein the 
homopolymeric nucleotide Sequence H comprises oligo-C, 
oligo-G or oligo A. 

436. The method of claim 431 or 433 wherein said 
nucleotide analogue with a Substitution in the 2' position 
comprises 2" O-methyl, 2 fluoro and 2 amino nucleotide 
analogues. 
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437. The method of claim 431 or 433 wherein said RNA 
promoter codes for transcription by T3 RNA polymerase, T7 
RNA polymerase or SP6 RNA polymerase. 

438. The method of claim 431 further comprising the 
Steps of: 

a) providing additional Synthesizing reagents for the Syn 
thesis of a complementary copy of Said nucleic acid 
copy; 

b) separating said nucleic acid target from Said first 
nucleic acid copy or degrading Said nucleic acid target; 
and 

c) Synthesizing said complementary copy. 
439. The method of claim 438, wherein said complemen 

tary copy is formed by a partial RNASe digestion of an RNA 
template, hairpin formation at the 3' terminus of Said nucleic 
acid copy or by providing one or more reverse primers or 
reverse nucleic acid constructs complementary to Sequences 
in Said nucleic acid copy. 

440. The method of claim 438 further comprising: 
a) providing: 

(i) reagents for the addition of a non-inherent UDT to 
Said first nucleic acid copy; 

(ii) a reverse primer or reverse nucleic acid construct 
comprising Sequences complementary to Said UDT, 

b) adding said non-inherent UDT to said nucleic acid 
copy; 

c) annealing said reverse primer or reverse nucleic acid 
construct to said non-inherent UDT, and 

d) extending said annealed reverse primer or nucleic acid 
COnStruct. 

441. A method of claim 431 or 433 wherein said primer 
or nucleic acid constructs are attached to a Solid matrix. 

442. A method according to claim 441 wherein said solid 
matrix comprises magnetic beads, latex beads, microtitre 
plates and glass slides. 

443. The method for synthesizing at least one nucleic acid 
target comprising the Steps of: 

a) providing 

(i) at least one nucleic acid target; 
(ii) a set of primers or nucleic acid constructs with the 

formula 5' Pro-H, -N,N-3' wherein Pro comprises a 
nucleotide Sequence for an RNA promoter; 

He is a homopolymeric Sequence of a single nucleotide or 
nucleotide analogue “H”; X is an integer between 10 
and 30; Ny comprises a single nucleotide selected from 
a mixture of nucleotides and nucleotide analogues other 
than the nucleotide or nucleotide analogue “H” of said 
homopolymeric nucleotide Sequence; and N comprises 
a single nucleotide from a mixture of all nucleotides, a 
ribonucleotide, or a nucleotide analogue with a Substi 
tution in the 2' position; 
(iii) Synthesizing reagents for the Synthesis of a nucleic 

acid copy 

b) contacting said nucleic acid target with said set of 
permutational primerS or nucleic acid constructs, and 
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c) extending said set of permutational primers or nucleic 
acid constructs by Said Synthesizing reagents using Said 
nucleic acid targets as a template to Synthesize a cDNA 
copy of Said nucleic acid target. 

444. The method of claim 443 wherein said set of 
permutational primerS or nucleic acid constructs with the 
formula 5' Pro-H, -N,N-3' further comprises a heteropoly 
meric Sequence at the 5' end. 

445. The method of claim 443 wherein H comprises 
nucleotide T, U or a combination thereof and N comprises 
a nucleotide A, G and C. 

446. The method of claim 443 wherein the homopoly 
meric nucleotide Sequence H comprises oligo-C, oligo-G or 
oligo A. 

447. The method of claim 443 wherein said nucleotide 
analogue with a Substitution in the 2' position comprises 2 
O-methyl, 2 fluoro and 2 amino nucleotide analogues. 

448. The method of claim 443 or 445 wherein said RNA 
promoter codes for transcription by T3 RNA polymerase, T7 
RNA polymerase or SP6 RNA polymerase. 

449. The method of claim 443 further comprising the 
Steps of 

a) providing additional Synthesizing reagents for the Syn 
thesis of a complementary copy of Said nucleic acid 
copy; 

b) separating Said nucleic acid target from Said first 
nucleic acid copy or degrading Said nucleic acid target; 
and 

c) Synthesizing said complementary copy. 
450. The method of claim 449, wherein said complemen 

tary copy is formed by a partial RNASe digestion of an RNA 
template, hairpin formation at the 3' terminus of Said nucleic 
acid copy or by providing one or more reverse primers or 
reverse nucleic acid constructs complementary to Sequences 
in Said nucleic acid copy. 

451. The method of claim 449 further comprising: 
a) providing: 

(i) reagents for the addition of a non-inherent UDT to 
Said first nucleic acid copy; 

(ii) a reverse primer or reverse nucleic acid construct 
comprising Sequences complementary to Said UDT, 

b) adding said non-inherent UDT to said nucleic acid 
copy; 

c) annealing said reverse primer or reverse nucleic acid 
construct to said non-inherent UDT, and 

d) extending said annealed reverse primer or nucleic acid 
COnStruct 

452. The method of claim 443 or 445, wherein said primer 
or nucleic acid constructs are attached to a Solid matrix. 

453. The method of claim 452 wherein said Solid matrix 
comprises magnetic beads, lateX beads, microtitre plates and 
glass Slides. 

454. A method for synthesizing multiple copies of at least 
one nucleic acid target comprising the Steps of: 

a) providing 
(i) at least one nucleic acid target; 
(ii) at least one forward primer or forward nucleic acid 

construct wherein 
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(A) said primer or said nucleic acid construct comprises 460. The method of claim 458 further comprising: 
a sequence complementary to a Segment of Said nucleic a) providing: 
acid target; 

- 0 (i) reagents for the addition of a non-inherent UDT to 
(B) said primer or said nucleic acid construct comprises a Said first nucleic acid copy; 

Sequence for an RNA promoter; 
(ii) a reverse primer or reverse nucleic acid construct 

(C) said primer or said nucleic acid construct comprises at comprising Sequences complementary to Said UDT, 
least one nucleotide at the 3' end of Said primer or - - - - - b) addi id -inherent UDT to said nuclei id nucleic acid construct that: a) inhibits or eliminates ) adding said non-inheren O SC CCC C 
extension by a template independent polymerase; and copy; 
b) is a Substrate for extension by a template dependent c) annealing said reverse primer or reverse nucleic acid 
polymerase, construct to said non-inherent UDT, and 

(iii) template dependent reagents; d) extending said annealed reverse primer or nucleic acid 
COnStruct 

(iv) template independent reagents, and 461. The method of claim 454 wherein said template 
dependent reagents comprise at least one of the following 

(v) Synthesizing reagents for the Synthesis of a nucleic enzymes: E. coli DNA Pol I, Klenow fragment of E. coli 
acid copy; DNA Pol I, Bst DNA polymerase, Bca DNA polymerase, 

Taq DNA polymerase, Tth DNA polymerase, T4 DNA 
polymerase, T7 DNA polymerase, Sequenase, (p29 DNA 
polymerase, ALV reverse transcriptase, Mul V reverse tran 
scriptase, RSV reverse transcriptase, HIV-1 reverse tran 
Scriptase, HIV-2 reverse transcriptase, Sensiscript, OmniS 
cript or any mutational variations of any of the preceding. 

462. The method of claim 454 wherein said template 
independent reagents comprise Terminal Deoxynucleotidyl 

b) annealing Said nucleic acid target with said primer or 
nucleic acid construct; 

c) extending said annealed primer or said annealed 
nucleic acid construct by Said Synthesizing reagents 
using Said nucleic acid target as a template to Synthe 
Size a copy of Said nucleic acid target; 

d) using said copy as a template to form a complementary Transferase or a ligase. 
copy to render said RNA promoter Sequence into 463. The method of claim 460 wherein said addition of 
double-stranded form; and said non-inherent UDT is carried out by Terminal Deoxy 

nucleotidyl Transferase or a ligase. 
e) carrying out a transcription reaction to provide multiple 464. The method of claim 463 further comprising the step 

copies of Said nucleic acid target. of adding a terminator nucleotide. 
455. The method of claim 454 wherein said library of 465. The method of claim 463 wherein said non-inherent 

nucleic acid targets are isolated from a biological Source or UDT comprises a homopolymeric Sequence. 
Said library of nucleic acids are complete or partial copies of 466. The method of claim 460 wherein a non-inherent 
nucleic acids isolated from a biological Source. UDT and a terminal nucleotide are added to Said nucleic acid 

456. The method of claim 455 wherein said complete or copy by providing Terminal Deoxynucleotidyl Transferase 
partial copies of nucleic acids are identical or complemen- and a mixture of terminator and non-terminator molecules. 
tary copes of nucleic acids isolated form Said biological 467. The method of claim. 464 or 466 wherein said 
SOCC. terminator nucleotides comprise dideoxyribonucleotides, 

acyclic nucleotides, arabinosides or 3' amino nucleotides. 
468. The method of claim 454 wherein said promoter 

sequence comprises a T3 RNA promoter, T7 RNA promoter 
or SP6 RNA promoter. 

469. The method of claim 454 further comprising the 

457. The method of claim 455 wherein said nucleotides at 
the 3' end of Said primer or nucleic acid construct comprise 
at least one ribonucleotide or at least one 2 nucleotide 
analogue at the 3' end of Said primer or nucleic acid 
COnStruct. 

458. The method of claim 454 further comprising the Steps of 
Steps of: a) providing appropriate reagents, and 

a) providing additional Synthesizing reagents for the Syn- b) carrying out a transcription reaction using said RNA 
thesis of a complementary copy of Said nucleic acid promoter Sequence. 
copy; 470. The method of claim 454 further comprising the 

Steps of 
b) separating said nucleic acid target from Said first - 0 

nucleic acid copy or degrading Said nucleic acid target; a) providing reagents for RNA transcription, said reagents 
and comprising Mn++, mutated RNA polymerases or a 

combination thereof; 
thesizi id 1 t c) Synthesizing said complementary copy b) providing dNTPs or a mixture of dNTPs or NTPs; and 

459. The method of claim 458, wherein said complemen 
tary copy is formed by a partial RNASe digestion of an RNA c) creating a DNA transcript or a DNA/RNA chimeric 
template, hairpin formation at the 3' terminus of Said nucleic transcript. 
acid copy or by providing one or more reverse primers or 471. The method of claim 469 wherein said transcription 
reverse nucleic acid constructs complementary to Sequences reaction is carried out in the presence of at least one labeled 
in Said nucleic acid copy. nucleotides thereby generating transcription products. 
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472. The method of claim 470 wherein said DNA tran 
script or DNA/RNA chimeric transcript is carried out in the 
presence of at least one labeled nucleotide, thereby gener 
ating labeled transcription products. 

473. The method of claim 469 further comprising the step 
of Synthesizing cDNA in the presence of at least one labeled 
nucleotide, thereby generating labeled cDNA products. 

474. The method of claim 471 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

475. The method of claim 472 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

476. The method of claim 473 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

477. The method of claim 471, 472 or 473 wherein said 
labeled products are used as templates for at least one 
additional round of nucleic acid Synthesis. 

478. The method of claim 454 wherein said nucleic acid 
target comprises DNA or RNA. 

479. A method for synthesizing multiple copies of at least 
one nucleic acid target comprising the Steps of: 

a) providing 

(i) at least one nucleic acid target; 
(ii) at least one forward primer or forward nucleic acid 

construct and at least one reverse primer or reverse 
nucleic acid construct wherein 

(A) said forward primer or said forward nucleic acid 
construct comprises a Sequence complementary to a 
Segment of Said nucleic acid target; 

(B) said reverse primer or said reverse nucleic acid 
construct comprises a Sequence for an RNA promoter; 

(C) said forward primer or said forward nucleic acid 
construct or said reverse primer or said reverse nucleic 
acid construct comprises at least one nucleotide at the 
3' end of said forward primer or said forward nucleic 
acid construct or Said reverse primer or reverse nucleic 
acid construct that: a) inhibits or eliminates extension 
by a template independent polymerase; and b) is a 
Substrate for extension by a template dependent poly 
merase, 

(iii) template dependent reagents; 
(iv) template independent reagents, and 
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(v) Synthesizing reagents for the Synthesis of a nucleic 
acid copy; 

b) annealing said nucleic acid target with said forward 
primer or Said forward nucleic acid construct; 

c) extending said annealed forward primer or said forward 
nucleic acid construct by Said Synthesizing reagents 
using Said nucleic acid target as a template to Synthe 
Size a copy of Said nucleic acid target; 

d) annealing Said copy with said reverse primer or said 
reverse nucleic acid construct and using Said copy as a 
template to form a complementary copy; and 

e) carrying out a transcription reaction to produce mul 
tiple copies of Said nucleic acid target. 

480. The method of claim 479 wherein said library of 
nucleic acid targets are isolated from a biological Source or 
Said library of nucleic acids are complete or partial copies of 
nucleic acids isolated from a biological Source. 

481. The method of claim 480 wherein said complete or 
partial copies of nucleic acids are identical or complemen 
tary copes of nucleic acids isolated form Said biological 
SOCC. 

482. The method of claim 479 wherein said nucleotide at 
the 3' end of Said primer or nucleic acid construct comprises 
a ribonucleotide or a 2 nucleotide analogue at the 3' end of 
Said primer or nucleic acid construct. 

483. The method of claim 479 further comprising the 
Steps of 

a) providing additional Synthesizing reagents for the Syn 
thesis of a complementary copy of Said nucleic acid 
copy; 

b) separating Said nucleic acid target from Said first 
nucleic acid copy or degrading Said nucleic acid target; 
and 

c) Synthesizing said complementary copy. 
484. The method of claim 483, wherein said complemen 

tary copy is formed by a partial RNASe digestion of an RNA 
template, hairpin formation at the 3' terminus of Said nucleic 
acid copy or by providing one or more reverse primers or 
reverse nucleic acid constructs complementary to Sequences 
in Said nucleic acid copy. 

485. The method of claim 483 further comprising: 
a) providing: 

(i) reagents for the addition of a non-inherent UDT to 
Said first nucleic acid copy; 

(ii) a reverse primer or reverse nucleic acid construct 
comprising Sequences complementary to Said UDT, 

b) adding said non-inherent UDT to said nucleic acid 
copy; 

c) annealing said reverse primer or reverse nucleic acid 
construct to said non-inherent UDT, and 

d) extending said annealed reverse primer or nucleic acid 
COnStruct 

486. The method of claim 479 wherein said template 
dependent reagents comprise at least one of the following 
enzymes: E. coli DNA Pol I, Klenow fragment of E. coli 
DNA Pol I, Bst DNA polymerase, Bca DNA polymerase, 
Taq DNA polymerase, Tth DNA polymerase, T4 DNA 
polymerase, T7 DNA polymerase, Sequenase, (p29 DNA 
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polymerase, ALV reverse transcriptase, Mul V reverse tran 
scriptase, RSV reverse transcriptase, HIV-1 reverse tran 
Scriptase, HIV-2 reverse transcriptase, Sensiscript, OmniS 
cript or any mutational variations of any of the preceding. 

487. The method of claim 479 wherein said template 
independent reagents comprise Terminal Deoxynucleotidyl 
Transferase or a ligase. 

488. The method of claim 479 wherein said forward 
primer or Said forward nucleic acid construct and Said 
reverse primer or Said reverse nucleic acid construct com 
prise at least one nucleotide at the 3' end of Said forward 
primer or Said forward nucleic acid construct and Said 
reverse primer or reverse nucleic acid construct that: a) 
inhibit or eliminate extension by a template independent 
polymerase; and b) are a Substrate for extension by a 
template dependent polymerase. 

489. The method of claim 479 wherein a non-inherent 
UDT is added to said copy after said forward primer or 
forward nucleic acid construct is extended, to provide a 
Sequence complementary to Said reverse primer or reverse 
nucleic acid construct. 

490. The method of claim 489 wherein said addition of 
said non-inherent UDT is carried out by Terminal Deoxy 
nucleotidyl Transferase or a ligase. 

491. The method of claim 490 further comprising the step 
of adding a terminator nucleotide. 

492. The method of claim 491 wherein said non-inherent 
UDT comprises a homopolymeric Sequence. 

493. The method of claim 489 wherein a non-inherent 
UDT and a terminal nucleotide are added to Said nucleic acid 
copy by providing Terminal Deoxynucleotidyl Transferase 
and a mixture of terminator and non-terminator molecules. 

494. The method of claim 491 or 493 wherein said 
terminator nucleotides comprise dideoxyribonucleotides, 
acyclic nucleotides, arabinosides or 3' amino nucleotides. 

495. The method of claim 479 wherein said promoter 
sequence comprises a T3 RNA promoter, T7 RNA promoter 
or SP6 RNA promoter. 

496. The method of claim 479 further comprising the 
Steps of: 

a) providing appropriate reagents, and 
b) carrying out a transcription reaction using said RNA 

promoter Sequence. 
497. The method of claim 479 further comprising the 

Steps of: 
a) providing reagents for RNA transcription, said reagents 

comprising Mn++, mutated RNA polymerases or a 
combination thereof; 

b) providing dNTPs or a mixture of dNTPs or NTPs; and 
c) creating a DNA transcript or a DNA/RNA chimeric 

transcript. 
498. The method of claim 496 wherein said transcription 

reaction is carried out in the presence of at least one labeled 
nucleotides thereby generating transcription products. 

499. The method of claim 497 wherein said DNA tran 
script or DNA/RNA chimeric transcript is carried out in the 
presence of at least one labeled nucleotide, thereby gener 
ating labeled transcription products. 

500. The method of claim 496 further comprising the step 
of Synthesizing cDNA in the presence of at least one labeled 
nucleotide, thereby generating labeled cDNA products. 
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501. The method of claim 498 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

502. The method of claim 499 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

503. The method of claim 500 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

504. The method of claim 498, 499 or 500 wherein said 
labeled products are used as templates for at least one 
additional round of nucleic acid Synthesis. 

505. The method of claim 479 wherein said nucleic acid 
target comprises DNA or RNA. 

506. A method of synthesizing a double-stranded DNA 
copy from at least one RNA target comprising the Steps of: 

a) providing: 
(i) at least one RNA target; 
(ii) at least one forward primer or forward nucleic acid 

construct complementary to a Sequence in Said RNA 
target wherein Said forward primer or forward 
nucleic acid construct comprises at least one ribo 
nucleotide or nucleotide analogue at its 3' end; 

(iii) Synthesizing reagents for template dependent Syn 
thesis of a first cDNA copy by the extension of said 
forward primer or forward nucleic acid construct; 

(iv) addition reagents for the non-template directed 
addition of a non-inherent UDT to the 3' end of Said 
first cDNA copy wherein said non-inherent UDT 
comprises a primer binding site for Second Strand 
Synthesis and wherein Said addition reagents add Said 
non-inherent UDT more efficiently to said first 
cDNA copy than to unextended forward primers or 
forward nucleic acid constructs, 

(v) at least one reverse primer or reverse nucleic acid 
construct comprising Sequences complementary to 
said primer binding site in said non-inherent UDT; 

(vi) a second set of synthesizing reagents for Second 
Strand Synthesis, and 

b) annealing said RNA target with said forward primer or 
forward nucleic acid construct; 

c) extending said annealed forward primer or forward 
nucleic acid construct using Said RNA target as a 
template to form at least one first cDNA copy; 
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d) adding a non-inherent UDT to the 3' end of said first 
cDNA copy using Said addition reagents to form at least 
one extended first cDNA copy; 

e) annealing said extended first cDNA copy with said 
reverse primer; and 

f) extending said annealed reverse primer or reverse 
nucleic acid construct using Said extended first cDNA 
copy as a template and Said Second Set of Synthesizing 
reagents to Synthesize a double-Stranded copy of Said 
RNA target. 

507. The method of claim 506 wherein said forward 
primer or forward nucleic acid construct or said reverse 
primer or reverse nucleic acid construct comprises an RNA 
promoter. 

508. The method of claim 507 wherein said promoter 
sequence comprises T3 RNA promoter, T7 RNA promoter or 
SP6 RNA promoter sequences. 

509. The method of claim 507 further comprising the 
Steps of: 

a) providing appropriate reagents, 
b) carrying out a transcription reaction using Said pro 

moter Sequence. 
510. The method of claim 507 comprising the steps of: 
a) providing reagents for RNA transcription, said reagents 

comprising Mg++, mutated RNA polymerases or a 
combination thereof; 

b) providing dNTPs or a mixture of dNTPs and NTPS; 
and 

c) creating a DNA transcript or a DNA/RNA chimeric 
transcript. 

511. The method of claim 509 wherein said transcription 
reaction is carried out in the presence of at least one labeled 
nucleotide, thereby generating labeled transcription prod 
uctS. 

512. The method of claim 510 wherein said DNA tran 
script or DNA/RNA chimeric transcript is carried out in the 
presence of at least one labeled nucleotide, thereby gener 
ating labeled DNA or labeled DNA/RNAchimeric transcrip 
tion products. 

513. The method of claim 509 further comprising the step 
of Synthesizing cDNA in the presence of at least one labeled 
nucleotide, thereby generating labeled cDNA products. 

514. The method of claim 511 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

515. The method of claim 512 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

516. The method of claim 513 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
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ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

517. The method of claim 511, 512 or 513 wherein said 
labeled products are used as templates for at least one 
additional round of nucleic acid Synthesis. 

518. A method for the amplification of a library of nucleic 
acids comprising the Steps of: 

a) providing: 
(i) nucleic acids to be amplified 
(ii) at least one first primer comprising two segments 

wherein the first segment comprises a first UDT and 
the Second Segment comprises an RNA promoter 
Sequence, 

(iii) at least one Second primer comprising a second 
UDT; 

(iv) reagents for amplifying procedures, wherein said 
amplifying procedures comprise TMA, NASBA or 
3SR; and 

b) carrying out Said amplifying procedures to amplify said 
library of nucleic acids. 

519. The method of claim 518 wherein said nucleic acids 
comprise Single-Stranded nucleic acids. 

520. The method of claim 518 wherein said nucleic acids 
comprise double-Stranded nucleic acids that have been ren 
dered single-Stranded. 

521. The method of claim 518 wherein said library of 
nucleic acid targets are isolated from a biological Source or 
Said library of nucleic acid targets are complete or partial 
copies of nucleic acids isolated from a biological Source. 

522. The method of claim 521 wherein said complete or 
partial copies of nucleic acids are identical or complemen 
tary copies of Said nucleic acids isolated from a biological 
SOCC. 

523. The method of claim 521 further comprising the step 
of adding a non-inherent UDT to Said nucleic acids isolated 
from a biological Source. 

524. The method of claim 522 further comprising the step 
of adding a non-inherent UDT to Said nucleic acids isolated 
from a biological Source. 

525. The method of claim 523 wherein Said first UDT and 
Said Second UDT comprise the same Sequences. 

526. The method of claim 524 wherein Said first UDT and 
Said Second UDT comprise the same Sequences. 

527. The method of claim 523 wherein Said first UDT and 
Said Second UDT comprise different Sequences. 

528. The method of claim 524 wherein Said first UDT and 
Said Second UDT comprise different Sequences. 

529. The method of claim 525 or 526 wherein Said first 
UDT and said Second UDT are inherent UDTS. 

530. The method of claim 527 or 528 wherein Said first 
UDT is an inherent UDT and said second UDT is a non 
inherent UDT. 

531. The method of claims 527 or 528 wherein said first 
UDT is a non-inherent UDT and said second UDT is an 
inherent UDT. 

532. The method of claim 525 or 526 wherein Said first 
UDT and said second UDT are non-inherent UDTS. 
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533. The method of claim 529, 530, 531 or 532 wherein 
Said inherent UDTS comprise a poly A Segment or a con 
SenSuS Segment. 

534. The method of claim 533 wherein said consensus 
Segments comprise signal Sites for poly A addition, Splicing 
elements, and multicopy repeats. 

535. The method of claim 529, 530, 531 or 532 wherein 
Said non-inherent UDTS comprise a homopolymeric 
Sequence. 

536. The method of claim 518 wherein said nucleic acids 
comprise a label. 

537. The method of claim 536 wherein said labeled 
nucleotides comprise a fluorescent compound, a phospho 
rescent compound, a chemiluminescent compound, a chelat 
ing compound, an electron dense compound, a magnetic 
compound, an intercalating compound, an energy transfer 
compound, an antibody, an antigen, a hapten, a receptor, a 
hormone, a ligand, an enzyme, or any combination of the 
preceding. 

538. A composition of matter comprising a set of nucleic 
acid constructs wherein Said nucleic acid constructs each 
comprise a first portion and a Second portion, wherein Said 
first portion comprises a double-Stranded Segment with a 
discrete Sequence of at least 10 nucleotides, Said discrete 
Sequence common to all members of Said Set, and Said 
Second portion comprises a single-Stranded tail comprising 
a G, A, T or C nucleotide at the terminus of Said tail. 

539. The composition of claim 538 wherein said second 
portion of Said Set of nucleic acid primerS or nucleic acid 
constructs comprises a permutational Set wherein each mem 
ber of said permutational set comprises GA, GC, GT, GG, 
M, AC, AT AG, TA, TC, TT, TG, CA, CC, CT or CG at the 
terminus of Said tail. 

540. The composition of claims 538 and 539 wherein said 
nucleic acid primerS or nucleic acid constructs comprise an 
RNA promoter Sequence. 

541. The composition of claim 540 wherein said RNA 
promoter Sequence comprises a T3 RNA promoter Sequence, 
T7 RNA promoter sequence or SP6 RNA promoter 
Sequence. 

542. The composition of claim 538 or 539 wherein said 
Single-Stranded tail comprises a 3'tail. 

543. The composition of claim 538 or 539 wherein said 
Single-Stranded tail comprises a 5' tail. 

544. A composition of matter comprising a set of nucleic 
acid constructs having the formula Q-N, wherein Q, is a 
partially or completely double-Stranded nucleic acid Seg 
ment comprising a discrete Sequence of at least 10 nucle 
otides and N is a single-stranded segment of at least one 
nucleotide wherein the terminal nucleotide comprises G, A, 
C or T. 

545. A composition of matter comprising a permutational 
Set of nucleic acid constructs having the formula Q-NN 
wherein Q comprises a partially or completely double 
Stranded nucleic acid Segment comprising a discrete 
Sequence of at least 10 nucleotides, NN comprises all or 
part of a Single-Stranded Segment wherein N is a penulti 
mate nucleotide comprising A, G, C or T and N is a terminal 
nucleotide comprising A, G, C or T. 

546. The composition of claims 544 or 545 wherein said 
nucleic acid constructs comprise an RNA promoter 
Sequence. 
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547. The composition of claim 546 wherein said RNA 
polymerase promoter Sequence comprises a T3 RNA pro 
moter sequence, T7 RNA promoter sequence or SP6 RNA 
promoter Sequence. 

548. The composition of claim 544 or 545 wherein said 
Single-Stranded Segment comprises a 3' tail. 

549. The composition of claim 544 or 545 wherein said 
Single-Stranded Segment comprises a 5' tail. 

550. A method for adding nucleic acid sequences to a 
collection of target nucleic acids comprising the Steps of: 

a) providing 
(i) a collection of Single Stranded target nucleic acids; 
(ii) a set of nucleic acid constructs comprising: 

(A) a set wherein said nucleic acid constructs each 
comprise a first Segment and a Second Segment, 
wherein Said first Segment comprises a double-Stranded 
Segment with a discrete Sequence of at least 10 nucle 
otides, said discrete Sequence common to all members 
of Said Set, and Said Second Segment comprises a 
Single-Stranded tail comprising G, A, T or C at the 
terminus of Said tail; 

(B) a set wherein said nucleic acid constructs each com 
prise a first Segment and a Second Segment, wherein 
Said first Segment comprises a double-Stranded Segment 
with a discrete Sequence of at least 10 nucleotides, Said 
discrete Sequence common to all members of Said Set, 
and Said Second Segment of Said Set of nucleic acid 
constructs comprises a permutational Set wherein each 
member of Said permutational Set comprises GA, GC, 
GT, GG, M, AC, AT, AG, TA, TC, TT, TG, CA, CC, CT 
or CG at the terminus of a Single-Stranded tail; 

(C) a set of nucleic acid constructs having the formula 
Q-N, wherein Q, is a partially or completely double 
Stranded nucleic acid Segment comprising a discrete 
sequence of at least 10 nucleotides and N is a single 
Stranded tail of at least one nucleotide wherein the 
terminal nucleotide comprises G, A, C or T, or 

(D) a permutational set of nucleic acid constructs having 
the formula Q-NN wherein Q comprises a partially 
or completely double-Stranded nucleic acid Segment 
comprising a discrete Sequence of at least 10 nucle 
otides, NN comprises all or part of a single-stranded 
tail wherein N is a penultimate nucleotide comprising 
A, G, C or Tand N is a terminal nucleotide comprising 
A, G, C or T. 

(iii) reagents for nucleic acid ligation; 
b) forming a mixture of said target nucleic acids, said Set 

of nucleic acid constructs and Said reagents, and 
c) ligating said set of nucleic acid constructs to the ends 

of Said target nucleic acids. 
551. The method of claim 550 wherein said single 

Stranded target nucleic acid comprises RNA. 
552. The method of claim 550 wherein said single 

Stranded target nucleic acid comprises DNA. 
553. The method of claim 550 wherein said discrete 

Sequence comprises a primer binding Site, an RNA promoter 
Sequence, a capture Sequence, a homopolymeric Sequence, 
or a combination thereof. 
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554. The method of claim 553 wherein said set of nucleic 
acid constructs comprise 3' Single Stranded tails and ligation 
occurs at the 3' ends of Said target nucleic acids. 

555. The method of claim 553 wherein said set of nucleic 
acid constructs comprise 5" Single Stranded tails and ligation 
occurs at the 5' ends of Said target nucleic acids. 

556. The method of claim 554 further comprising the step 
of providing appropriate reagents and extending the 3' end of 
Said nucleic acid constructs to form complementary copies 
of Said target nucleic acids. 

557. The method of claim 554 further comprising the step 
of providing appropriate reagents and providing a primer or 
nucleic acid construct comprising Sequences complementary 
to Said primer binding site, annealing Said primerS or nucleic 
acid constructs, extending Said primerS or nucleic acid 
constructs and thereby forming complementary copies of 
Said target nucleic acids. 

558. The method of claim 555 further comprising: 
a) providing: 

(i) Terminal Deoxynucleotidyl Transferase or poly A 
polymerase; 

(ii) primers or nucleic acid constructs; 
(iii) reagents for the addition of a non-inherent UDT; 

and 

(iv) reagents for the extension of primers or nucleic 
acid constructs, 

b) adding a non-inherent UDT to the 3' end of said target 
nucleic acids, 

c) annealing said primers or nucleic acid constructs to said 
non-inherent UDTs; and 

d) extending Said annealed primers or nucleic acid con 
Structs to form complementary copies of Said target 
nucleic acids. 

559. The method of claim 556, 557 or 558 wherein said 
discrete Sequence or Said primers or nucleic acid constructs 
comprise an RNA promoter Sequence. 

560. The method of claim 559 further comprising the 
Steps of: 

a) providing transcription reagents; and 
b) carrying out transcription. 
561. The method of claim 553,554,555,556,557 or 558 

further comprising the Steps of: 
a) providing Polymerase Chain Reaction reagents, and 
b) carrying out Polymerase Chain Reaction. 
562. The method of claim 553,554,555,556,557 or 558 

further comprising the Steps of: 
a) providing isothermal amplification reagents, and 
b) carrying out isothermal amplification. 
563. The method of claim 562 wherein said isothermal 

amplification comprises TMA, 3SR, NASBA, LIDA, or 
Hairpin mediated amplification. 

564. A method for adding nucleic acid Sequences to a 
collection of target nucleic acids comprising the Steps of: 

a) providing: 
(i) a collection of Single Stranded target nucleic acids; 
(ii) a set of nucleic acid constructs comprising: 
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(A) a set wherein said nucleic acid constructs each 
comprise a first Segment and a Second Segment, 
wherein Said first Segment comprises a double-Stranded 
Segment with a discrete Sequence of at least 10 nucle 
otides, said discrete Sequence common to all members 
of Said Set, and Said Second Segment comprises a 
Single-Stranded tail comprising G, A, T or C at the 
terminus of Said tail; 

(B) a set wherein said nucleic acid constructs each com 
prise a first Segment and a Second Segment, wherein 
Said first Segment comprises a double-Stranded Segment 
with a discrete Sequence of at least 10 nucleotides, Said 
discrete Sequence common to all members of Said Set, 
and Said Second Segment of Said Set of nucleic acid 
constructs comprises a permutational Set wherein each 
member of Said permutational Set comprises GA, GC, 
GT, GG, AA, AC, AT AG, TA, TC, TT, TG, CA, CC, 
CT or CG at the terminus of a single-stranded tail; 

(C) a set of nucleic acid constructs having the formula 
Q-N, wherein Q, is a partially or completely double 
Stranded nucleic acid Segment comprising a discrete 
sequence of at least 10 nucleotides and N is a single 
Stranded tail of at least one nucleotide wherein the 
terminal nucleotide comprises G, A, C or T, or 

(D) a permutational set of nucleic acid constructs having 
the formula Q-NN wherein Q comprises a partially 
or completely double-Stranded nucleic acid Segment 
comprising a discrete Sequence of at least 10 nucle 
otides, NN comprises all or part of a single-stranded 
tail wherein N is a penultimate nucleotide comprising 
A, G, C or Tand N is a terminal nucleotide comprising 
A, G, C or T. 

(iii) reagents for nucleic acid ligation; 
b) dividing said collection of target nucleic acids into a 

first portion and a Second portion; 

c) dividing said set of nucleic acid constructs into a first 
Subset and a Second Subset, wherein the members of 
said first Subset are different from the members of Said 
Second Subset; 

d) mixing said first portion with said first Subset of Said 
nucleic acid constructs and Said reagents, 

e) ligating said first portion to said first Subset of Said 
nucleic acid constructs to produce a first group; 

f) removing unligated nucleic acid constructs from Said 
first group; 

g) mixing said second portion with said Second Subset of 
nucleic acid constructs, 

h) ligating said Second portion with said second Subset of 
nucleic nucleic acid constructs to produce a Second 
grOup, 

i) removing unligated nucleic acid constructs from Said 
Second group, and 

j) mixing said first group and said Second group to form 
a collection of target nucleic acids with added nucleic 
acid Sequences. 

565. The method of claim 564 wherein said single 
Stranded target nucleic acids comprise RNA. 
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566. The method of claim 564 wherein said single 
Stranded target nucleic acids comprise DNA. 

567. The method of claim 564 wherein said discrete 
Sequence comprises a primer binding Site, an RNA promoter 
Sequence, a capture Sequence, a homopolymeric Sequence, 
or a combination thereof. 

568. The method of claim 567 wherein said set of nucleic 
acid constructs comprise 3' Single Stranded tails and ligation 
occurs at the 3' ends of Said target nucleic acids. 

569. The method of claim 567 wherein said set of nucleic 
acid constructs comprise 5" Single Stranded tails and ligation 
occurs at the 5' ends of Said target nucleic acids. 

570. The method of claim 568 further comprising the step 
of providing appropriate reagents and extending the 3' end of 
Said nucleic acid constructs to form complementary copies 
of Said target nucleic acids. 

571. The method of claim 568 further comprising the step 
of providing appropriate reagents and providing a primer or 
nucleic acid construct comprising Sequences complementary 
to Said primer binding Site, annealing Said primer or nucleic 
acid construct to thereby form complementary copies of Said 
target nucleic acids. 

572. The method of claim 569 further comprising: 
a) providing: 

(i) Terminal Deoxynucleotidyl Transferase or poly A 
polymerase; 

(ii) primers or nucleic acid constructs; 
(v) reagents for the addition of a non-inherent UDT; 

and 

(vi) reagents for the extension of primers or nucleic 
acid constructs, 

b) adding a non-inherent UDT to the 3' end of said target 
nucleic acids, 

c) annealing said primers or nucleic acid constructs to said 
non-inherent UDTs; and 

d) extending Said annealed primers or nucleic acid con 
Structs to form complementary copies of Said target 
nucleic acids. 

573. The method of claim 570, 571 or 572 wherein said 
discrete Sequence or Said primers or nucleic acid constructs 
comprise an RNA promoter Sequence. 

574. The method of claim 573 further comprising the 
Steps of: 

a) providing transcription reagents; and 
b) carrying out transcription. 
575. The method of claim 567,568,569,570,571 or 572 

further comprising the Steps of: 
a) providing Polymerase Chain Reaction reagents, and 
b) carrying out Polymerase Chain Reaction. 
576. The method of claim 567,568,569,570,571 or 572 

further comprising the Steps of: 
a) providing isothermal amplification reagents, and 
b) carrying out isothermal amplification. 
577. The method of claim 576 wherein said isothermal 

amplification comprises TMA, 3SR, NASBA, LIDA, or 
Hairpin mediated amplification. 
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578. A method for adding nucleic acid sequences to a 
collection of target nucleic acids comprising the Steps of: 

a) providing: 
(i) a collection of Single Stranded target nucleic acids; 
(ii) a set of nucleic acid constructs comprising: 

(A) a set wherein said nucleic acid constructs each 
comprise a first Segment and a Second Segment, 
wherein Said first Segment comprises a double-Stranded 
Segment with a discrete Sequence of at least 10 nucle 
otides, said discrete Sequence common to all members 
of Said Set, and Said Second Segment comprises a 
Single-Stranded tail comprising G, A, T or C at the 
terminus of Said tail; 

(B) a set wherein said nucleic acid constructs each com 
prise a first Segment and a Second Segment, wherein 
Said first Segment comprises a double-Stranded Segment 
with a discrete Sequence of at least 10 nucleotides, Said 
discrete Sequence common to all members of Said Set, 
and Said Second Segment of Said Set of nucleic acid 
constructs comprises a permutational Set wherein each 
member of Said permutational Set comprises GA, GC, 
GT, GG, M, AC, AT, AG, TA, TC, TT, TG, CA, CC, CT 
or CG at the terminus of a Single-Stranded tail; 

(C) a set of nucleic acid constructs having the formula 
Q-N, wherein Q, is a partially or completely double 
Stranded nucleic acid segment comprising a discrete 
sequence of at least 10 nucleotides and N is a single 
Stranded tail of at least one nucleotide wherein the 
terminal nucleotide comprises G, A, C or T, or 

(D) a permutational set of nucleic acid constructs having 
the formula Q-NN wherein Q comprises a partially 
or completely double-Stranded nucleic acid Segment 
comprising a discrete Sequence of at least 10 nucle 
otides, NN comprises all or part of a single-stranded 
Segment wherein N is a penultimate nucleotide com 
prising A, G, C or T and N is a terminal nucleotide 
comprising A, G, C or T, 
(iii) reagents for nucleic acid ligation; 

b) dividing said set of nucleic acid constructs into a first 
and second Subset wherein the members of Said first 
Subset are different from the members of Said second 
Subset; 

c) mixing Said collection of target nucleic acids with said 
first Subset and Said reagents, 

d) ligating said target nucleic acids with said first Subset 
to form a first group; 

e) removing unligated nucleic acid constructs from Said 
first group; 

f) mixing said first group with Said Second Subset and said 
reagents, and 

g) ligating said first group to said Second Subset to form 
a collection of target nucleic acids with added nucleic 
acid Sequences. 

579. The method of claim 578 wherein said single 
Stranded target nucleic acids comprise RNA. 

580. The method of claim 578 wherein said single 
Stranded target nucleic acids comprise DNA. 
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581. The method of claim 578 wherein said discrete 
Sequence comprises a primer binding Site, an RNA promoter 
Sequence, a capture Sequence, a homopolymeric Sequence, 
or a combination thereof. 

582. The method of claim 581 wherein said set of nucleic 
acid constructs comprise 3' Single Stranded tails and ligation 
occurs at the 3' ends of Said target nucleic acids. 

583. The method of claim 581 wherein said set of nucleic 
acid constructs comprise 5" Single Stranded tails and ligation 
occurs at the 5' ends of Said target nucleic acids. 

584. The method of claim 582 further comprising the step 
of providing appropriate reagents and extending the 3' end of 
Said nucleic acid, constructs to form complementary copies 
of Said target nucleic acids. 

585. The method of claim 582 further comprising the step 
of providing appropriate reagents and providing a primer or 
nucleic acid construct comprising Sequences complementary 
to Said primer binding site, annealing Said primerS or nucleic 
acid constructs, extending Said primerS or nucleic acid 
constructs and thereby forming complementary copies of 
Said target nucleic acids. 

586. The method of claim 583 further comprising: 
a) providing: 

(i) Terminal Deoxynucleotidyl Transferase or poly A 
polymerase; 

(ii) primers or nucleic acid constructs; 
(vii) reagents for the addition of a non-inherent UDT; 

and 

(viii) reagents for the extension of primers or nucleic 
acid constructs, 

b) adding a non-inherent UDT to the 3' end of said target 
nucleic acids, 

c) annealing said primers or nucleic acid constructs to said 
non-inherent UDTs; and 

d) extending Said annealed primers or nucleic acid con 
Structs to form complementary copies of Said target 
nucleic acids. 

587. The method of claim 584,585 or 586 wherein said 
discrete Sequence or Said primers or nucleic acid constructs 
comprise an RNA promoter Sequence. 

588. The method of claim 587 further comprising the 
Steps of: 

a) providing transcription reagents; and 
b) carrying out transcription. 
589. The method of claim 581,582,583,584,585 or 586 

further comprising the Steps of: 
a) providing Polymerase Chain Reaction reagents, and 
b) carrying out Polymerase Chain Reaction. 
590. The method of claim 581,582,583,584,585 or 586 

further comprising the Steps of: 

a) providing isothermal amplification reagents, and 
b) carrying out isothermal amplification. 
591. The method of claim 590 wherein said isothermal 

amplification comprises TMA, 3SR, NASBA, LIDA, or 
Hairpin mediated amplification. 
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592. A method for adding nucleic acid Sequences to a 
collection of target nucleic acids comprising the Steps of: 

a) providing: 

(i) a collection of Single Stranded target nucleic acids; 
(ii) a first set of nucleic acid constructs with 3' single 

Stranded tails, Said first Set comprising: 

(A) a set wherein said nucleic acid constructs each 
comprise a first Segment and a Second Segment, 
wherein Said first Segment comprises a double-Stranded 
Segment with a discrete Sequence of at least 10 nucle 
otides, said discrete Sequence common to all members 
of Said Set, and Said Second Segment comprises a 3' 
Single-Stranded tail comprising G, A, T or C at the 
terminus of Said tail; 

(B) a set wherein said nucleic acid constructs each com 
prise a first Segment and a Second Segment, wherein 
Said first Segment comprises a double-Stranded Segment 
with a discrete Sequence of at least 10 nucleotides, Said 
discrete Sequence common to all members of Said Set, 
and Said Second Segment of Said Set of nucleic acid 
constructs comprises a permutational Set wherein each 
member of Said permutational Set comprises GA, GC, 
GT, GG, M, AC, AT, AG, TA, TC, TT, TG, CA, CC, CT 
or CG at the terminus of a 3' single-stranded tail; 

(C) a set of nucleic acid constructs having the formula 
Q-N, wherein Q, is a partially or completely double 
Stranded nucleic acid Segment comprising a discrete 
sequence of at least 10 nucleotides and N is a 3' 
Single-Stranded tail of at least one nucleotide wherein 
the terminal nucleotide comprises G, A, C or T, or 

(D) a permutational set of nucleic acid constructs having 
the formula Q-NN wherein Q comprises a partially 
or completely double-Stranded nucleic acid Segment 
comprising a discrete Sequence of at least 10 nucle 
otides, NN comprises all or part of a 3" single 
Stranded tail wherein N is a penultimate nucleotide 
comprising A, G, C or T and N is a terminal nucleotide 
comprising A, G, C or T, 

(iii) a second set of nucleic acid constructs with 5' 
Single-Stranded tails, Said Second Set comprising: 

(A) a set wherein said nucleic acid constructs each 
comprise a first Segment and a Second Segment, 
wherein Said first Segment comprises a double-Stranded 
Segment with a discrete Sequence of at least 10 nucle 
otides, said discrete Sequence common to all members 
of Said Set, and Said Second Segment comprises a 5' 
Single-Stranded tail comprising G, A, T or C at the 
terminus of Said tail; 

(B) a set wherein said nucleic acid constructs each com 
prise a first Segment and a Second Segment, wherein 
Said first Segment comprises a double-Stranded Segment 
with a discrete Sequence of at least 10 nucleotides, Said 
discrete Sequence common to all members of Said Set, 
and Said Second Segment of Said Set of nucleic acid 
constructs comprises a permutational Set wherein each 
member of Said permutational Set comprises GA, GC, 
GT, GG, M, AC, AT, AG, TA, TC, TT, TG, CA, CC, CT 
or CG at the terminus of a 5" single-stranded tail; 
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(C) a set of nucleic acid constructs having the formula 
Q-N, wherein Q, is a partially or completely double 
Stranded nucleic acid Segment comprising a discrete 
sequence of at least 10 nucleotides and N is a 5' 
Single-Stranded tail of at least one nucleotide wherein 
the terminal nucleotide comprises G, A, C or T, or 

(D) a permutational Set of nucleic acid constructs having 
the formula Q-NN wherein Q comprises a partially 
or completely double-Stranded nucleic acid Segment 
comprising a discrete Sequence of at least 10 nucle 
otides, NN comprises all or part of a 5' Single 
Stranded tail wherein N is a penultimate nucleotide 
comprising A, G, C or T and N is a terminal nucleotide 
comprising A, G, C or T, 
(iv) reagents for nucleic acid ligation; 

b) forming a mixture of said target nucleic acids, said first 
Set of nucleic acid constructs, said Second Set of nucleic 
acid constructs and Said reagents, and 

c) ligating said first set of nucleic acid constructs to the 3' 
ends of Said target nucleic acids and Said Second Set of 
nucleic acid constructs to the 5' ends of Said target 
nucleic acids. 

593. The method of claim 592 wherein said single 
Stranded target nucleic acids comprise RNA. 

594. The method of claim 592 wherein said single 
Stranded target nucleic acids comprise DNA. 

595. The method of claim 592 wherein said discrete 
Sequence comprises a primer binding Site, an RNA promoter 
Sequence, a capture Sequence, a homopolymeric Sequence, 
or a combination thereof. 

596. The method of claim 592 further comprising the step 
of providing appropriate reagents and extending the 3' end of 
Said nucleic acid constructs to form complementary copies 
of Said target nucleic acids. 

597. The method of claim 592 further comprising the step 
of providing appropriate reagents and providing a primer or 
nucleic acid construct comprising Sequences complementary 
to Said primer binding site, annealing Said primerS or nucleic 
acid constructs, extending Said primerS or nucleic acid 
constructs and thereby forming complementary copies of 
Said target nucleic acids. 

598. The method of claim 596 or 597 wherein said 
discrete Sequence or Said primers or nucleic acid constructs 
comprise an RNA promoter Sequence. 

599. The method of claim 598 further comprising the 
Steps of: 

a) providing transcription reagents; and 
b) carrying out transcription. 
600. The method of claim 595 further comprising the 

Steps of: 
a) providing Polymerase Chain Reaction reagents, and 
b) carrying out Polymerase Chain Reaction. 
601. The method of claim 595 further comprising the 

Steps of: 
a) providing isothermal amplification reagents, and 
b) carrying out isothermal amplification. 
602. The method of claim 601 wherein said isothermal 

amplification comprises TMA, 3SR, NASBA, LIDA, or 
Hairpin mediated amplification. 
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603. A method for adding nucleic acid Sequences to a 
collection of target nucleic acids comprising the Steps of: 

a) providing: 

(i) a collection of Single Stranded target nucleic acids; 
(ii) a first set of nucleic acid constructs with 3' single 

Stranded tails, Said first Set comprising: 

(A) a set wherein said nucleic acid constructs each 
comprise a first Segment and a Second Segment, 
wherein Said first Segment comprises a double-Stranded 
Segment with a discrete Sequence of at least 10 nucle 
otides, said discrete Sequence common to all members 
of Said Set, and Said Second Segment comprises a 3' 
Single-Stranded tail comprising G, A, T or C at the 
terminus of Said tail; 

(B) a set wherein said nucleic acid constructs each com 
prise a first Segment and a Second Segment, wherein 
Said first Segment comprises a double-Stranded Segment 
with a discrete Sequence of at least 10 nucleotides, Said 
discrete Sequence common to all members of Said Set, 
and Said Second Segment of Said Set of nucleic acid 
constructs comprises a permutational Set wherein each 
member of Said permutational Set comprises GA, GC, 
GT, GG, M, AC, AT, AG, TA, TC, TT, TG, CA, CC, CT 
or CG at the terminus of a 3' single-stranded tail; 

(C) a set of nucleic acid constructs having the formula 
Q-N, wherein Q, is a partially or completely double 
Stranded nucleic acid Segment comprising a discrete 
sequence of at least 10 nucleotides and N is a 3' 
Single-Stranded tail of at least one nucleotide wherein 
the terminal nucleotide comprises G, A, C or T, or 

(D) a permutational set of nucleic acid constructs having 
the formula Q-NN wherein Q comprises a partially 
or completely double-Stranded nucleic acid Segment 
comprising a discrete Sequence of at least 10 nucle 
otides, NN comprises all or part of a 3" single 
Stranded tail wherein N is a penultimate nucleotide 
comprising A, G, C or T and N is a terminal nucleotide 
comprising A, G, C or T, 

(iii) a second set of nucleic acid constructs with 5' 
Single-Stranded tails, Said Second Set comprising: 

(A) a set wherein said nucleic acid constructs each 
comprise a first Segment and a Second Segment, 
wherein Said first Segment comprises a double-Stranded 
Segment with a discrete Sequence of at least 10 nucle 
otides, said discrete Sequence common to all members 
of Said Set, and Said Second Segment comprises a 5' 
Single-Stranded tail comprising G, A, T or C at the 
terminus of Said tail; 

(B) a set wherein said nucleic acid constructs each com 
prise a first Segment and a Second Segment, wherein 
Said first Segment comprises a double-Stranded Segment 
with a discrete Sequence of at least 10 nucleotides, Said 
discrete Sequence common to all members of Said Set, 
and Said Second Segment of Said Set of nucleic acid 
constructs comprises a permutational Set wherein each 
member of Said permutational Set comprises GA, GC, 
GT, GG, M, AC, AT, AG, TA, TC, TT, TG, CA, CC, CT 
or CG at the terminus of a 5" single-stranded tail; 
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(C) a set of nucleic acid constructs having the formula 
Q-N, wherein Q, is a partially or completely double 
Stranded nucleic acid Segment comprising a discrete 
sequence of at least 10 nucleotides and N is a 5' 
Single-Stranded tail of at least one nucleotide wherein 
the terminal nucleotide comprises G, A, C or T, or 

(D) a permutational Set of nucleic acid constructs having 
the formula Q-NN wherein Q comprises a partially 
or completely double-Stranded nucleic acid Segment 
comprising a discrete Sequence of at least 10 nucle 
otides, NN comprises all or part of a 5' Single 
Stranded tail wherein N is a penultimate nucleotide 
comprising A, G, C or T and N is a terminal nucleotide 
comprising A, G, C or T, 
(iv) reagents for nucleic acid ligation; 

b) dividing said collection of target nucleic acids into a 
first portion and a Second portion; 

c) dividing said first set of nucleic acid constructs into a 
first Subset and a Second Subset, wherein the members 
of Said first Subset are different from the members of 
Said Second Subset; 

d) dividing said Second set of nucleic acid constructs into 
a third Subset and a fourth Subset, wherein the members 
of said third Subset are different from the members of 
said fourth Subset; 

e) mixing said first portion with Said first Subset, said third 
Subset and Said reagents, 

f) ligating said first Subset to the 3' ends and said third 
Subset to the 5' ends of said first portion of nucleic acid 
targets to form a first group; 

g) removing unligated nucleic acid constructs from said 
first group; 

h) mixing said Second portion with said Second Subset, 
Said fourth Subset and Said reagents, 

i) ligating said second Subset to the 3' ends and said fourth 
Subset to the 5' ends of Said Second portion of nucleic 
acid targets to form a Second group; 

j) removing unligated nucleic acid constructs from Said 
Second group; 

k) mixing said first group and Said Second group to form 
a collection of nucleic acid constructs with nucleic acid 
Sequences added to their 3' and 5' ends. 

604. The method of claim 603 wherein said single 
Stranded target nucleic acids comprise RNA. 

605. The method of claim 603 wherein said single 
Stranded target nucleic acids comprise DNA. 

606. The method of claim 603 wherein said discrete 
Sequence comprises a primer binding Site, an RNA promoter 
Sequence, a capture Sequence, a homopolymeric Sequence, 
or a combination thereof. 

607. The method of claim 603 further comprising the step 
of providing appropriate reagents and extending the 3' end of 
Said nucleic acid constructs to form complementary copies 
of Said target nucleic acids. 

608. The method of claim 603 further comprising the step 
of providing appropriate reagents and providing a primer or 
nucleic acid construct comprising Sequences complementary 
to Said primer binding site, annealing Said primerS or nucleic 

44 
Mar. 16, 2006 

acid constructs, extending Said primerS or nucleic acid 
constructs and thereby forming complementary copies of 
Said target nucleic acids. 

609. The method of claim 607 or 608 wherein Said 
discrete Sequence or Said primerS or nucleic acid constructs 
comprise an RNA promoter Sequence. 

610. The method of claim 609 further comprising the 
Steps of 

a) providing transcription reagents; and 
b) carrying out transcription. 
611. The method of 606 claim further comprising the 

Steps of 

a) providing Polymerase Chain Reaction reagents, and 
b) carrying out Polymerase Chain Reaction. 
612. The method of claim 606 further comprising the 

Steps of 
a) providing isothermal amplification reagents; and 
b) carrying out isothermal amplification. 
613. The method of claim 612 wherein said isothermal 

amplification comprises TMA, 3SR, NASBA, LIDA, or 
Hairpin mediated amplification. 

614. A method for adding nucleic acid Sequences to a 
collection of target nucleic acids comprising the Steps of: 

a) providing: 

(i) a collection of Single Stranded target nucleic acids; 
(ii) a first set of nucleic acid constructs with 3' single 

Stranded tails, Said first Set comprising: 

(A) a set wherein said nucleic acid constructs each 
comprise a first Segment and a Second Segment, 
wherein Said first Segment comprises a double-Stranded 
Segment with a discrete Sequence of at least 10 nucle 
otides, said discrete Sequence common to all members 
of Said Set, and Said Second Segment comprises a 3' 
Single-Stranded tail comprising G, A, T or C at the 
terminus of Said tail; 

(B) a set wherein said nucleic acid constructs each com 
prise a first Segment and a Second Segment, wherein 
Said first Segment comprises a double-Stranded Segment 
with a discrete Sequence of at least 10 nucleotides, Said 
discrete Sequence common to all members of Said Set, 
and Said Second Segment of Said Set of nucleic acid 
constructs comprises a permutational Set wherein each 
member of Said permutational Set comprises GA, GC, 
GT, GG, M, AC, AT, AG, TA, TC, TT, TG, CA, CC, CT 
or CG at the terminus of a 3' single-stranded tail; 

(C) a set of nucleic acid constructs having the formula 
Q-N, wherein Q, is a partially or completely double 
Stranded nucleic acid Segment comprising a discrete 
sequence of at least 10 nucleotides and N is a 3 
Single-Stranded tail of at least one nucleotide wherein 
the terminal nucleotide comprises G, A, C or T, or 

(D) a permutational set of nucleic acid constructs having 
the formula Q-NN wherein Q comprises a partially 
or completely double-Stranded nucleic acid Segment 
comprising a discrete Sequence of at least 10 nucle 
otides, NN comprises all or part of a 3' Single 
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Stranded tail wherein N is a penultimate nucleotide 
comprising A, G, C or T and N is a terminal nucleotide 
comprising A, G, C or T, 
(iii) a second set of nucleic acid constructs with 5' 

Single-Stranded tails, Said Second Set comprising: 
(A) a set wherein said nucleic acid constructs each 

comprise a first Segment and a Second Segment, 
wherein Said first Segment comprises a double-Stranded 
Segment with a discrete Sequence of at least 10 nucle 
otides, Said discrete Sequence common to all members 
of Said Set, and Said Second Segment comprises a 5' 
Single-Stranded tail comprising G, A, T or C at the 
terminus of Said tail; 

(B) a set wherein said nucleic acid constructs each com 
prise a first Segment and a Second Segment, wherein 
Said first Segment comprises a double-Stranded Segment 
with a discrete Sequence of at least 10 nucleotides, Said 
discrete Sequence common to all members of Said Set, 
and Said Second Segment of Said Set of nucleic acid 
constructs comprises a permutational Set wherein each 
member of Said permutational Set comprises GA, GC, 
GT, GG, M, AC, AT, AG, TA, TC, TT, TG, CA, CC, CT 
or CG at the terminus of a 5" single-stranded tail; 

(C) a set of nucleic acid constructs having the formula 
Q-N, wherein Q, is a partially or completely double 
Stranded nucleic acid Segment comprising a discrete 
sequence of at least 10 nucleotides and N is a 5' 
Single-Stranded tail of at least one nucleotide wherein 
the terminal nucleotide comprises G, A, C or T, or 

(D) a permutational Set of nucleic acid constructs having 
the formula Q-NN wherein Q comprises a partially 
or completely double-Stranded nucleic acid Segment 
comprising a discrete Sequence of at least 10 nucle 
otides, NN comprises all or part of a 5" single 
Stranded tail wherein N is a penultimate nucleotide 
comprising A, G, C or T and N is a terminal nucleotide 
comprising A, G, C or T, 
(iv) reagents for nucleic acid ligation; 

a) dividing said first set of nucleic acid constructs into a 
first Subset and a Second Subset, wherein the members 
of Said first Subset are different from the members of 
Said Second Subset; 

b) dividing said second set of nucleic acid constructs into 
a third Subset and a fourth Subset, wherein the members 
of said third Subset are different from the members of 
said fourth Subset; 

c) mixing said collection of target nucleic acids with said 
first Subset, Said third Subset and Said reagents, 
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d) ligating said first Subset to the 3' ends and Said third 
Subset to the 5' ends of Said nucleic acid targets; 

e) removing unligated nucleic acid constructs; 
f) mixing said nucleic acid targets with Said Second 

Subset, Said fourth Subset and Said reagents, and 
g) ligating said Second Subset to the 3' ends and said fourth 

Subset to the 5' ends of Said nucleic acid targets to form 
a collection of nucleic acids with nucleic acid 
Sequences added to the 3' and 5' ends. 

615. The method of claim 614 wherein said single 
Stranded target nucleic acids comprise RNA. 

616. The method of claim 614 wherein said single 
Stranded target nucleic acids comprise DNA. 

617. The method of claim 614 wherein said discrete 
Sequence comprises a primer binding Site, an RNA promoter 
Sequence, a capture Sequence, a homopolymeric Sequence, 
or a combination thereof. 

618. The method of claim 614 further comprising the step 
of providing appropriate reagents and extending the 3' end of 
Said nucleic acid constructs to form complementary copies 
of Said target nucleic acids. 

619. The method of claim 614 further comprising the step 
of providing appropriate reagents and providing a primer or 
nucleic acid construct comprising Sequences complementary 
to Said primer binding site, annealing Said primerS or nucleic 
acid constructs, extending Said primerS or nucleic acid 
constructs and thereby forming complementary copies of 
Said target nucleic acids. 

620. The method of claim 618 or 619 wherein Said 
discrete Sequence or Said primerS or nucleic acid constructs 
comprise an RNA promoter Sequence. 

621. The method of claim 587 further comprising the 
Steps of 

a) providing transcription reagents; and 
b) carrying out transcription. 
622. The method of claim 617 further comprising the 

Steps of 
a) providing Polymerase Chain Reaction reagents, and 
b) carrying out Polymerase Chain Reaction. 
623. The method of claim 617 further comprising the 

Steps of 
a) providing isothermal amplification reagents; and 
b) carrying out isothermal amplification. 
624. The method of claim 623 wherein said isothermal 

amplification comprises TMA, 3SR, NASBA, LIDA, or 
Hairpin mediated amplification. 
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