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(57) ABSTRACT 

The present invention provides methods for amplifying a 
nucleic acid from a sample containing a mixture of nucleic 
acids utilizing a solid support. Methods are provided utilizing 
user-defined primer oligonucleotides for directional amplifi
cation that assists in further manipulation of the target nucleic 
acid, such as sequencing. Methods are also provided utilizing 
blocker and displacer oligonucleotides for generating ampli
fied target nucleic acids of defined length. One of these meth
ods provides a first oligonucleotide and a second oligonucle
otide affixed to a solid support or separate solid supports. The 
first oligonucleotide is blocked to prevent extension from the 
3'-terminus and has a sequence complementary to a first por
tion of a target nucleic acid. The second oligonucleotide has 
a sequence that is identical to a second portion of the target 
nucleic acid. In this method, a sample is applied to the solid 
support and the target nucleic acid within the sample binds 
said first oligonucleotide. The solid support is then washed to 
remove unbound nucleic acids. A primer sequence containing 
a target binding region and a polymerase promoter sequence 
is then annealed to the bonnd target nucleic acid and extended 
producing a first duplex nucleic acid. The target sequence is 
then removed leaving a first nucleic acid that can now bind the 
second oligonucleotide. The second oligonucleotide is 
extended to produce a second duplex nucleic acid that con
tains a second nucleic acid. The second nucleic acid is then 
amplified by adding a polymerase. 
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FIGURE lA 

SOLID PHASE T7 AMPLIFICATION 
OF NUCLEIC ACID TARGETS 

./ CAPTURE OLIGOMER WITH 
~--~; ~_/./-- 3' CAP TO PREVENT EXTEN SION 

¥"""' ,t:,.. .... ---

~ ~~~.-SOLID PHASE BOUND 

{J.-- CAPTUR"E TARGET 
NUCLEIC ACID 

PRIMER 

/ FOR RNA, 
¥/-' POSSIBLE POLY A TAIL 

,IV'''' 

BIND PRIMER CONTAINING A TAIL 
WITH A T7 OR OTHER PROMOTER 
SEQUENCE 

~~~---- T7 OR OTHER 
--•• ----------- PROMOTER SEQUENCE 

1/)11 
U EXTEND PR!MER USING 

A POLYMERASE 

I I DENATURE, STRAND DISPLACE 
V OR CLEAVE WITH RNASE H, 

DEPENDING ON TARGET 

~.~~~~~/ ... --... 
"'-'-------- FIRST EXTENSION 

PRODUCT 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Exhibit 2119 Page 3

Patent Application Publication Jan. 21, 2016 Sheet 2 of 15 US 2016/0017392 Al 

FIGURE lA CONT. 
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FIGURE lB 

FURTHER AMPLIFICATION OF PRODUCTS 
FROM THE REACTION SHOWN IN FIGURE 

...,;:------+------ 1 AMPUFICATION 
41( + l PRODUCTS FROM~ __ -., 
.. r THE REACTION 
... ______ + _____ . ...1 SHOWN IN FIGURE 

·nh· 

/ / / T 

.. 
• .. 

-tJ RECAPTURE ON PRlrli4ER 
SOUND SUPPORT 

II EXTEND 'l...J'. REPEAT ----.J 

CLEAVE WITH RNASE H, 
DENATURE OR DISPLACE 

HYBRIDIZE WITH PRIMER 
CONTAfNINGA TAtL WITHAT7 OR 
OTHER PROMOTER SEQUENCE 

~A'"-~~ Tl OR OTHER ,------------.... ..-

I 
PROMOTER 

I / 7 T 
SEQUENCE 

EXTEND 

AMPUFYUS!NG T7 OR OTHER 
PROMOTER POLYMERASE 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Exhibit 2119 Page 5

Patent Application Publication Jan. 21, 2016 Sheet 4 of 15 US 2016/0017392 Al 

FIGURE 2 

SOLID PHASE T7 AMPLIfiCATION USING isoClisoG 
CASSETTE TO FIX IN PLACE RANDOM PRIMING EVENTS 
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