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mir-155 5’-UUAAUGCUAAUCGUGAUAGGGG-3’ (B2FIES])
P, 5’-CCCCTATCACGATTAGCATTAA-3’ (E5E=2)
Ps.c30 5°-C30-CCCCTATCACGATTAGCATTAA-3’ (E25IES3)
P33 5’-CCCCTATCACGATTAGCATTAA-C3¢-3’ (EEFES4S)
Pss 5°-C3p-CCCCTATCACGATTAGCATTAA-C3¢-3’ (BEHIESES)
Let-7a 5’-UGAGGUAGUAGGUUGUAUAGUU-3’ (E251E=6)
P, 5’-C30-AACTATACAACCTACTACCTCA-C3p-3’ (BHEST)
Let-7b 5-UGAGGUAGUAGGUUGUGUGGUU-3’ (B251ES8)
Py 5°-C30-AACCACACAACCTACTACCTCA-C3p-3’ (B25IES9)
Let-7c 5. UGAGGUAGUAGGUUGUAUGGUU-3*  (E5IES13)
P, 5°-C3¢-AACCATACAACCTACTACCTCA-C3¢-3’ (BEFIEE14)
miR-39 5’-UCACCGGGUGUAAAUCAGCUUG-3’ (E25IEE1S)
P39 5°-C30-CAAGCTGATTTACACCCGGTGA-C3p-3° (EEFIES16)
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/ey (s/s) 1/1 2/1 3/1 4/1 5/1 10/1

AUC 0.51 0.72 0.73 0.76 0.78 0.93

OCP na. 1.33 1.74 1.88 1.98 2.18

Np/Ny € 200:800  200:400  200:200  200:150  200:100  200:50

AUC 0.83 0.81 0.76 0.76 0.79 0.78 10

OCP 1.88 1.88 1.85 1.79 1.81 1.97
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INTERNATIONAL SEARCH REFORT -[mcmatiuna] application No.
PCTIUS 11/44082

Al CLASS]FICATIONOF'SUBJECTMATTER
IPC(8} - C12Q 1/68 {2011.01)

USPC - 435/6.11 .
According to International Patent Classification (IPC) or 1o both national classification and [PC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
USPC - 435/6.11 ’

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC .- 435/6.1, 435/287.2, 204/547, 204/643, 29/592.1, 977/924, 422/82.02

Ekectroniv dala base consulied during the inlemational search (name of data base and, where practicable, search 1erms used)
PubWEST (PGPB,USPT,USOC,EPAB,JPAB); Dialog Classic Files (654, 652, 349, 348, 35, 65, 158); USPTO Web Page; PCT
Patentscop; Google Scholar: prabe, targeting miRMA, complementarity, clgenucieotide modification, lanking sequencas, wings,
deoxythymidine, polyA, PNA, polyhistidine, nanopora detection

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category” Citation of document, with indication, where appropriate, of the relevamt passages . Relevani to claim No.
X US 2008/0182239 A1 (MULLINAX et al.} 31 July 2008 (31.07.2008) para [00G2H0003), [0029], | 1-3, 11, 12/(1-3,5-11)
- [0028], [0069], [0073]-[0074], [00&1), [00B5]-{0086], [00B8), [0D9G), [0114], [0135], [0138], S
Y {0168], [0199]-{3200] 4, 1274, 13

X US 2009/0286969 A1 {ESAU et al.) 19 November 2009 (19.11.2009} para [0028], [0036}, 1-3,5

{0045}, (0208), [0292], [0536), [0538), [0596]

¥ WO 2008/97190 A1 (GAD et al.) 14 August 2008 (14.08.2008) para [0011], [0048], [0054], 4, 12/4, 13/4
(01421{0143]

Y US 2007/0190543 A1 {LIVAK) 16 August 2007 (16.08.2007} para [0007]-{0008], 0047), [0049], | 13
[0053] :
D Funther documents are listed in the continuation of Box C. D
* Special calegonies of cited documents: “T" iater document published afler the intemational filing date'or priority
“A™  document defining the general state of the arl which is not considered date and not in conflict with the applic but cited 10 ¢
10 be of particular relevance the principle of theory undertying the invention
YE”  earlier application or patent but published on or afler the international  “X™ document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L dpl::menl wr‘l,i'(;hhm;y thrgl\y dqubr.:‘ on prrioritymclain'_l(s)_ or v.hicll;‘ is step when the document is taken alone
clied 1o establish the publicalion date of another citation or other wye o0 men of particular relevance; the claimed invention cannol be
special reason (as specified) o considered mP%:m;w an inventive step when the document is
“0" document refeming to an ora) disclosure, use. exhibition or other combined with one or more other such documents, such combination
means being obvious (o 8 person skilled in the ar

“P7 docyenent published prior to the intemational filing date but later than g goement member of the same patent family
the pricrity daie claimed

Date of the actual completion of the international search Date of mailing of the international search report
24 January 2012 (24.01.2012) 0 9 FE B 2012

Name and mailing address of the 1SA/US Autherized officer:
Mail Stop PCT, Atin: ISA/S, _Ct_:n_'lmissioner for Patents Lee W. Young
P.O, Box 1450, Alexandria, Virginia 22313-1450 PGT Halpesk: 57127

Facsimile No.  5v1-273-3201 PCT O3P; 5712727774
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)a) for the following reasons:

1. D Claims Nos.:

because they relate (o subject matier not required to be searched by this Autharity, namely:

r 3 I:’ Claims Nos.:

because they relate 1o parts of the inlernational application that do not comply with the prescribed requirements to such an
extent that no meaningful intermational search can be carried owt, specificalty:

1 Claims Nos.: 16. 27, 40 and 47-55
because they are dependent claiims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 Observations where unity of invention is facking (Continnation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:;
This application contains the following inventions or groups of inventions which ara not so linked as to form a single general Inventive
concept under PCT Rule 13.1.

Group |: claims 1-13, drawn to a probe molecule for detecting a single stranded oligonuclectide comprising:
a} & center domain with @ complementary sequence to the target oligonucleotide, and
b} a terminal extension tagged ic both the 5' and 3' terminal of said center domain.

Group II: claims 14-15, 17-26, 28-38, 4146, 56-60, drawn to a metﬁod of detecting an oligonucléotide in a sample with a nanopore
system.

Frreeerssivemieraneeest SEE CONTINUATION SHEET

3 [:’ As all required additional search fees were timely paid by the applicant, this international search repart covers all searchable
claims. -

2. D As all searchable ¢laims could be searched withowt effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only same of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. g No required additional search fees were timely paid by the applicant. Consequently, this international search report is
Testricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark un Prolest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment ol a protest fee.
I:I The additional search fees were accompanied by the applicant’s protest bul the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protesi accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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Supplemental Shaet
Continuation of Box Hi

The inventions listed as Groups H) do not relate to @ single general invantive concept under PCT Rule 13.1 because; under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

The inventions of Group | do not includa the inventive concept of a method of detecling an gligonucleotide in a sample with a nanopore
system, as required by Group II.

In eddition, Claim 1 is anticipated by US 2009/0286969 A1 to Esau et al. (hereinafter "Esau”) that teaches a probe molecula {para
[0045), [0206]) for detacting {para [0206], [0292], hybridizing to a target nucleic acid, para [0036], [0539], [0596]) a single strandad
cligonucieotide (58 miRNA target, para [0028], [D036]) comprising:

a) a canter domain {central region, para [0636]) with a complamentary sequence to the target oligonucleotide (hybridizes to target
miRNA, para [0538], [0596]}, anc

b) a terminal.extension tagged to bath the 5' and 3' terminal (lanked on both sides by wings, para [0536]) of said center domain.

Groups |- therefore lack unity under PCT Rule 13 because they do not share a same or correspending special technical feature.

Form PCT/ISA/210 (extra sheet) (July 2009)
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