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AMENDED CLAIMS
received by the International Bureau on 24 May 2013 (24.05.2013)

WHAT IS CLAIMED 1S:

1. A method for identifying compounds that bind to SAM-utilizing proteins

comprising:

(a) measuring a fluorescence signal or property of an irradiated assay

mixture, wherein the assay mixture comprises:
(1) a fluorescent detection analyte comprising:
€} a flucrophore moiety;
(ii) a SAM-utilizing protein ligand moiety; and

(iii)  a linker moijety that covalently links the fluorophore

moiety with the SAM-utilizing protein ligand moiety;

2) a SAM-utilizing protein or a SAM-utilizing protein labeled

with a donor fluorophore or an acceptor fluorophore; and
3) 4 test conmpound;

wherein the level of binding of the test compound to the SAM-ulilizing protein
-or o the SAM-uiilizing protein labeled with the donor flucrophore or the acceptor

fluorophore is determined from the measured fluorescence signal or property.

2. The method of Claim 1, wherein the SAM-utilizing protein ligand moiety (ii)

comprises a nucleoside-type moiety.

3. The method of Claim 2, wherein the nucleoside-type moiety is selected from
the group consisting of a sinefungin moiety, a sulfur-based moiety, and a nitrogen-

based moiety.
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4, The method of Claim 1, wherein the fluorophore moiety (i) comprises a
fluorophore having an emission maximum within the wavelength range of 400-750
nm and wherein the SAM-utilizing protein ligand moiety {ii) comprises a sinefungin

moiety.

5. The method of Claim 4, wherein the linker motety that covalently links the
fluorophore moiety with the SAM-utilizing protein ligand moiety (iii) comprises a
linker moiety that covalently links the fluorophore moiety with the sinefungin moiety
through an alom on the sinefungin moiety selected from the group consisting of a

ribose 2°-hydroxy oxygen atom and a ribose 3’-hydroxy oxygen atom.

0. The method of Claim 1, wherein the SAM-utilizing protein ligand moiety (ii)
comprises a sinefungin moiely, and wherein the linker moiety that covalently links the
fluerophore moiety with the sinefungin moiety (iii) comprises a linker moiety that
covalently links the fluorophore moiety with the sinefungin moiety through an atom

on the base ring or base ring replacement portion of the sinefungin moiety.

7. A method for identifying compounds that bind to SET domain-containing

Iysine methyltransferasc enzymes comprising:

(a) measuring a {luorescence signal or property of an irradiated

assay mixture, wherein the assay mixture comprises:
(1) a flucrescent detection analyte comprising:
() a fluorophore moiety;
(ii) a sinefungin moiety; and

(iii) a linker moiety that covalently links the
fluorophore moietly with the sinefungin moiety through an atom on the sinefungin
moiety selected from the group consisting of a ribose 2'-hydroxy oxygen atom, a

ribose 3'-hydroxy oxygen atom, and an adenine 2-carbon atom;
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2} a SET domain-containing lysine methyltransferase
enzyme or 2 SET domain-containing lysine methyltransferase enzyme labeled with a

donor fluorophore or an acceptor fluorophore; and
3 a test compound,

wherein the level of binding of the test compound to the SET domain-
containing lysine methyliransferase enzyme or to the SET domain-containing lysine
methyltransferase enzyme labeled with the donor fluorophore or the acceptor

fluorophore is determined from the measured fluorescence signal or property.

3. The methed of Claim 7, wherein (the SET domain-containing lysine
methyltransferase enzyme (2) is selected from the group consisting of SET7/9, GLP,

MLL, and (G9a,

9, The method of Claim &, wherein the detection analyte (1) is selected from the
group consisting of Sinefungin Probe LA, Sinefungin Probe 1B, Sinefungin Probe 2A,

Sinefungin Probe 3 and Sinefungin Probe 4.

106. A method for identifying compounds that bind (o lysine methyltransferase

enzyme SET7/9 comprising:

(a) measuring a fluorescence signal or property of an irradiated

assay mixture, wherein the assay mixture comprises:
H a fluorescent detection analytc comprising:
(i} a fluorophore moiety;
(ii) a sinefungin moiety; and

(iii) a linker moiety that covalently links the
{luorophore moiety with the sinefungin moiety through an alom on the sinefungin
moiety selected [rom Lhe group consisting of a ribose 2’-hydroxy oxygen atom and a

ribose 3’ -hydroxy oxygen atom and the adenine 2-carbon atomy;
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2) a lysine methyltransferase enzyme SET7/9 or a lysine
methyltransferase enzyme SET7/9 labeled with a donor fluorophore or an acceptor

Tuorophore; and
{3 a test compound;

wherein the level of binding of the test compound to the lysine
methyltransferase enzyme SET7/9 or to the lysine methyltransferase enzyme SET7/9
labeled with the donor fluorophore or the acceptor fluorophore is determined from the

measured fluorescence signal or property.

11. The method of Claim 10, wherein the [luorescent detection analyle {1) is
selected from the group consisting of Sinefungin Probe 1A, Sinefungin Probe 1B,

Sinefungin Probe 2A, Sinefungin Probe 3 and Sinefungin Probe 4.

12. A method for tdentifying compounds that bind to lysine methyltransferase

enzyme (39 comprising:

(a) measuring a fluorescence signal or property of an irradiated

assay mixture, wherein the assay mixture comprises:
(D a fluorescent detection analyte comprising:
(1) a flucrophore moiety;
(ii) a sinefungin moiety; and

(iii) a linker moiety that covalenlly links (he
fluorophore moiety with the sinefungin moiety through an atom on the sincfungin
moiety selected from the group consisting of a ribose 2'-hydroxy oxygen atom and a

ribose 3’-hydroxy oxygen alom,;

(2 a lysine methyltransferase enzyme (G9% or a lysine
methyltransferase enzyme G9% labeled with a donor flucrophore or an acceptor

fluorophore; and
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) a test compound;

wherein the level of binding of the test compound to the lysine
methyltransferase enzyme G9a or to the lysine methyliransferase enzyme (G9a labeled
with the donor fuorophore or the acceptor tluorophore is determined from the

measured fluorescence signal or property.

13. The method of Claim 12, wherein the fluorescent delection analyte (1} is
selected from the group consisting of Sinefungin Probe 1A, Sinefungin Probe 1B,

Sinefungin Probe 2A, Sinefungin Probe 3 and Sinefungin Probe 4.

14. A method for identifying compounds that bind to lysine methyliransferase

enzyme GLP comprising:

(a) measuring a fluorescence signal or property of an irradiated

assay mixture, wherein the assay mixture comprises:
ey a fluorescent detection analyte comprising:
() a fluorophore moiety;
(ii) a sinefungin moiety; and

(iii) a linker moiety that covalently links the
fluorophore moiety with the sinefungin moiety through an atom on the sinefungin
moicty selected from the group consisting of a ribose 2’-hydroxy oxygen atom and a

ribose 3’-hydroxy oxygen atom;

(2) a lysine methyltransferase enzyme GLP or a lysine
methyliransferase enzyme GLIP labeled with a donor fluorophore or an acceptor

flzorophore; and
(3) a lest compound;

wherein the level of binding of the test compound to the lysine

methyltransferase enzyme GLP or to the lysine methyliransferase enzyme GLP
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labeled with the donor fluorophore or the acceptor fluorophore is determined from the

measured fluorescence signal or property.

15. The method of Claim 14, wherein the fluorescent detection analyte (1) is
selected from the group consisting of Sinefungin Probe 1A, Sinefungin Probe 1B,

Sinefungin Probe 24, Sinefungin Probe 3 and Sinefungin Probe 4.

16. A method for identifying compounds that bind to lysine methyltransferase

enzyme MIL comprising:

(a) measuring a fluorescence signal or property of an irradiated

assay mixture, wherein the assay mixture comprises:
M a fluorescent delection analyte comprising:
(i) a fluorophore moiety;
(it} a sinefungin moicty; and

(iii) a Hlnker moiety that covalently links the
fluorophore moiely with the sinefungin moiety through an atom on the sinefungin
moiety selected from the group consisting of a ribose 2'-hydroxy oxygen atom and a

ribose 3’-hydroxy oxygen atom;

(2) a lysine methyltransferase enzyme MLL or a lysine
methyliransferase enzyme MLIL labeled with a donor flaorophore or an acceptor

flucrophore; and
(3) a test compound;

wherein the level of hinding of the test compound to the lysine
methyluransferase enzyme MLL or to the lysine methyltransferase enzyme MLL
labeled with the donor fluorophore or the acceplor {lucrophore is determined from the

measured fluorescence signal or property.
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17. The method of Claim 16, wherein the fluorescent detection analyte (1) is
selected from the group consisting of Sinefungin Probe 1A, Sinefungin Probe 1B,

Sinefungin Probe 2A, Sinefungin Probe 3 and Sinefungin Probe 4.

18. A method for identitying compounds thal bind to SET domain-containing lysine

methyltransferase enzymes comprising:
(a) forming an assay mixiure comprising:
1 a fluorescent detection analyte comprising
(i) a fluorophote moiety;
(i) an §-substiluled-5"-thicadenosine moiety; and

(iiiy a linker moicty that covalently links the
fluorophore moiety with the S-substituted-5°-

thioadenosine moiety;

2) a SET domain-containing lysine imethyltransferase
enzyme or a SET domain-conlaining lysine
methyltransferase  enzyme labeled with a donor

fluorophore; and
(3) a test compound;

wherein the level of binding of the test compound to the SET domain-
containing lysine methyltransferase enzyme or to the SET domain-containing lysine
methyltransferase enzyme labeled with the donor fluorophere or the acceptor

fluorophare is determined from the measured fluorescence signal or property.

19. A methad for identilfying compounds that bind to the SET domain-containing

fysine methyltransferase enzyme PRIDMY comprising:

{a) forming an assay mixture comprising:

7
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(1) a fluorescent detection analyte comprising

@

(ii)

a fluorophore moiety;

an S-substituted-5’-thioadenosine moiety; and

(iii) a linker moiety that covalently links the
fluorophore moiety with the S-substituted-5'-

thioadenosine moiety;

2} the SET domain-containing lysine methyltransferase
enzyme PRDMY9 or a SET domain-containing lysine
methyltransferase enzyme PRDMYS labeled with a

donor fluorophore; and
3 a test compound;

wherein the level of binding of the test compound to the SET domain-
containing lysine methyltransferase enzyme PRIDMY or to the SET domain-containing
Iysine methyliransferase enzyme PRDMY labeled with the donor fluorophore or the

acceptor fluorophore is determined from the mcasuwred fluorescence signal or

property.

20). The method of Claim 19, wherein the fluorescent detection analyte (1) comprises

Thioadenosine Probe 1.

21. A methed for identifying compounds that bind to the arginine methyltransferase

enzymes comprising:
(a) forming an assay mixture Comptising:
(hH a fluorescent delection analyte comprising
(i) a fluorophore moiety;

(ii) an S-substituted-5'-thicadenosine moiety; and

8
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(iii) 2 linker moiety that covalently links the
fluorophore moiety with the S-substituted-5'-

thioadenosine moiety;

2 a protein arginine methyltransferase (PRMT) enzyme
or PRMT enzyme labeled with a donor fluorophore;

and
3) a test compound;

wherein the level of binding of the test compound to the PRMT enzyme or to
the PRMT enzyme labeled with the donor [luorophore or the acceptor fluorophore is

determined from the measured fluorescence signal or property.

22. The method of Claim 2¥, wherein the PRMT enzyme is selected from the

group consisting of PRMT1 and PRMT4,

23. The method of Claim 21, wherein the fluorescent detection analyte (1)

comprises Thicadenosine Probe 1.

24. An assay mixture for identifying compounds that bind to a SAM-utilizing protein

comprising:
(a)  adctection analyte comprising:
(1) a fluorophore moiety;
(2) a SAM-utilizing protein ligand moiely; and

3) a linker moiety thai covalently links the fluorophore

moiety with the SAM-utilizing protein ligand moiety;

(Y a SAM-utilizing protein or a SAM-ulilizing protein labeled

with a donor tluorophore or an acceptor {luorophore; and

() a test compound.

9
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25.  The assay mixture of Claim 24, wherein the SAM-utilizing protein ligand

meiety comprises a nucleoside-type moiety.

26.  The assay mixiure of Claim 25, wherein the nucleoside-type moiety is selected
trom the group consisting of a sinefungin moiety, a sulfur-based moiety, and a

nitrogen-based moiety.

27.  The assay mixture of Claim 24, wherein the SAM-utilizing protein ligand
moiety (2) comprises a sinefungin moiety and wherein the linker mojety that
covalently links the fluorophore moiety with the sinefungin moiety (3} comprises a
linker moiety that covalently links the fluorophore moiety with the sinefungin moiety
through an atom on the sinefungin moiety sclected from the group consisting of a

ribose 2’-hydroxy oxygen atom and a ribose 3*-hydroxy oxygen atom.

2% The assay mixture of Claim 24, wherein the SAM-utilizing protein ligand
moiety (2) comprises a sinefungin moiety and wherein the linker moiety that
covalently links the fluorophore moiety with the sinefungin or sinefungin analog
moiety (3) comprises a linker moiety that covalently links the fluorophore moiety
with the sinefungin moiety through an atom on a base ring or a base ring replacement

portion of the sinefungin moiety.

29. An assay mixture for identifying compounds that bind to & SAM-utilizing

methyltiransferase enzyme comprising:
(a) a detection analyte comprising:
(1 a fluorophore moiety;
2) a sinefungin moiety; and

(3} a linker moiety that covalently links the fluorophore

moiety with the sinefungin moiety;

10
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) a SAM-utilizing methyltransferase enzyme or a SAM-utilizing
methyltransferase enzyme labeled with a donor fluorophore or

an acceptor fluorophore; and
(c) a lest compound.

30. An assay mixture for identifying compounds that bind to a SAM-utilizing

methyltransferase enzyme comprising:
{b)  adetection analyle comprising:
(1}  afluorophore moiety;
(2)  asinefungin moiety; and

(3) a linker moiety that covalently links the fluorophore
moiety with the sincfungin moiety through an atom on
the sinefungin moiety selected from the group
consisting of a ribose 2’-hydroxy oxygen atom, a ribose
3'-hydroxy oxygen atom, and an adenine Z-carbon

atom;

()  a SAM-wtilizing methyltransferase enzyme or a SAM-ulilizing
methyliransferase enzyme labeled with a denor fluorophore or

an acceptor fluorophore; and
(d)  atest compound.

31. An assay mixture for identifying compounds that bind to a SET domain-

containing methyltransferase enzyme comprising:
{a)  adeclection analyle comprising:
(1 a fluorophare moiety;

(2) a sinefungin moiety; and

11
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(3) a linker moiety that covalently links the fluorophore
moiety with the sinefungin moiety through an atom on
the sinefungin moiety selected from the group
consisting of a ribose 2°-hydroxy oxygen atom, a 3'-

hydroxy oxygen atom, and an adenine 2-carbon atom;

{(b) a SET domain-containing lysine methyliransferase enzyme or &
SET domain-containing lysine methylransferase enzyme
labeled with a donor fluorophore or an acceptor flucrophore;

and
(¢ atest compound.

32, ‘The assay mixture of Claim 31, wherein the SET domain-confaining lysine
methyltransferase enzyme (o) is selected from the group consisting of SET7/9, MLL,

GLP and (G9a.

33. The assay ntixture of Claim 32, wherein the detection analyte (a) is selected
from the group consisting of Sinefungin Probe 1A, Sinefungin Probe 1B, Sinefungin

Probe 2A, Sinefungin Probe 3 and Sinefungin Probe 4.

34, An assay mixture for identifying compounds that bind to a SET domain-

conlaining methyltransfcrase enzyne cOmprising:

(a) a detection analyte selected from the group consisting of
Sinefungin Probe 1A, Sinefungin Probe 1B, Sinefungin Probe

2A, Sinefungin Probe 3 and Sinefungin Probe 4;

() a SET domain-containing lysine methyltransferase enzyme or a
SET domain-containing lysine methyltransferase  enzyme
labeled with a denor fluorophore or an acceptor fluorophore,
the SET domain-containing lysine methyltransferase enzyme
selected from the group consisting of SE17/9, MLL, GLP and
(39a; and

12
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(¢)  atest compound.

35.  An assay mixture for identifying compounds that bind to lysine

methyltransferase enzyme SET7/9 comprising:

{a) a detection analyte selected from the group consisting of
Sinefungin Probe 1A, Sinefungin Probe 1B, Sinefungin Probe 2A, Sincfungin Probe 3

and Sinefungin Probe 4;

(b) SET7/9 or SET7/9 labeled with a donor fluorophore or an

acceptor fluorophore; and
© a test compound.

36. An assay mixture for identifying compounds that bind to lysine

methyltransferase enzyme G%a comprising:

{(a) a detection analyte selected from the group consisting of
Sinefungin Probe 1A, Sinefungin Probe 1B, Sinefungin Probe 2A, Sinefungin Probe 3

and Sinefungin Probe 4;

(b) (39a or (392 labeled with a donor fluorophere or an acceptor

fluworophoere; and
(c) a test compound.

37, An assay mixture for identifying compounds that bind to  lysine

methyltransferase enzyme GLP comprising:

(a) a detection analyte selected from the group consisting of
Sinefungin Probe 1A, Sinefungin Probe 1B, Sinefungin Probe 2A, Sinefungin Probe 3

and Sinefungin Probe 4;

b GLP or GLP labeled with a donor fluorophore or an aceceptor

fluorophore; and

13
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(c) a test compound.
38. An assay mixture for identifying compounds that bind to lysine
methyltransferase enzyme MLL comprising:
(a) a detection analyte selected from the group consisting of
Sinefungin Probe 1A, Sinefungin Probe 1B, Sinefungin Probe ZA, Sinefungin Probe 3
and Sinefungin Probe 4;
{b) MLL or MLL labeled with a donor fluorophore or an accepior
{luorophore; and
{c) a test compound.
39.  An assay mixture for identifying compounds that bind to SET domain-
containing lysine methyltransferase enzymes comprising:
(a) a detection analyte comprising:
(1) a fluorophore moicty;
(2) an S-substituted-5’-thioadenosine moiety; and
3 a linker moiety that covalently links the fluorophore
moiety with the S-substituted-5"-thioadenosine moicty;
(b a SET domain-containing lysine methyliransferase enzyme or a
SET domain-containing  lysine methyltransferase enzyme
labeled with a donor fluorophore; and
<) a test compound.
40.  An assay mixture for identifying compounds that bind to SET domain-
containing fysine methyltransferase enzyme PRDMY comprising:

(a) a detection analyte comprising:

14
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(1) a fluorophore moiety;

2) an S-substituted-5’-thioadenosine moiety; and

3) a linker moiety that covalently links the fluorophore
moiely with the S-substituted-5’-thioadenosine moicty;

) the SET domain-containing lysine methyltransferase enzyme

PRDM9 or PRDMSY labeled with a donor flucrophore; and
(c) a test compound.

41.  The assay mixture of Claim 40, wherein the detection analyte (a) comprises

Thicadenosine Probe I,

42,  An assay mixture for identifying compounds that bind to arginine

methyltransferase enzymes comprising:
(a) a detection analyte comprising:
(1) a fluorophore moiety;
@3] an S-substituted-5’-thioadenosine moiety, and

3) a linker moicty that covalently links the flucrophore

moiety with the S-substituted-5’-thioadenosine moiety;

(b) an arginine methyltransferase enzyme or an  arginine

methyltransferase e¢nzyme labeled with a donor fluorophore; and
(c) a test compound,

43.  The assay mixture of Claim 42, wherein the arginine methyltransferase

enzyme is selected from the group consisting of PRMTL and PRMT4.

44.  The assay mixture of Claim 42, wherein the detection analyte (a) comprises

Thioadenosine Probe 1.
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45. A flucrescent detection analyte having the structure of Formula (I):

O]
whercin the ----- between two atoms in cither the A ring or the B ring
represents the bond involving the two atoms is either a single or a double bond,

and it may only represent a double bond between the 4’-carbon and X’ when X? is

CH;

wherein X’ is O, NR7, S, CH {allowed when its bond to the 4'-carbon
is a carbon-  carbon double bond), or CH; (allowed when its bond to the 4’-carbon

is a carbon-  carbon single hond);
wherein R is hydrogen or methyl;

wherein each of X°, X°, X, and X® is independently a carbon or a

nitrogen;
. 5 G . .
wherein no more than three of X°, X°, X', and X} is nitrogen;
wherein when any X°, X% X7, or X¥ is nitrogen, the associated
5 . .
W, W°, w7, and W¥, respeclively, is not present,
- 5. b} .
wherein when X’ is carbon, W~ may be hydrogen, methyl, amino, or

chloro;
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wherein when X° is carbon, W° may be hydrogen, methyl, amino,

acetyl, carboxy, carhoxamide, or hydroxy;

wherein when X7 or X® is carbon, W’ or W%, respectively, may

independently be hydrogen, Cy alkyl, Cyg alkenyl, Cos alkynyl, Cs¢ cycloalkyl,

(Css cycloalkyDmethyl, phenyl, benzyl, five- or six-membered heterocyclyl,
five- or six-membered heteroaryl, cyano, amino, acetyl, carboxy, hydroxy or
CONR’R’;

wherein each of R® and R’ is independently hydrogen, Ci

alkyl, Cag alkenyl, Cpg alkynyl, Cig cycloalkyl, (Css
cycioalkylmethyl, phenyi, benzyl,  five- or  six-membered
helerocyelyl, live- or six-membered heleroaryl, or OREO, or
together with the nitrogen atom form a pyrrolidine, piperidine,

morpholine, or pyrazine ring;

wherein R is hydrogen, Cig alkyl, Cos alkenyl, Cog
alkynyl, Ci¢ cycloalkyl, (Css cycloalkylmethyl, phenyl,
benzyl, five- or six- membered heterocyelyl, or {ive- or six-

membered heteroaryl;

or wherein W’ or W¥ together form a five- or six-inembered
aryl, carbocyclic, heterocyclic, or heteroaryl tin
Y b y g

fused with the B ring;
wherein X*' is hydrogen, hydroxy, or ORr*;
wherein X*' is hydrogen, hydroxy, or OR™;
wherein X° is C(=X"X""R;
wherein X" is O or Hy;

wherein X" is CH)NR'RY, NR', o1 §;
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wherein R' and R'? each is independently hydrogen,

Ciaalkyl, Cas alkenyl, Cps alkynyl, Css cycloalkyl,
phenyl, benzyl, or acetyl, or together with the nitrogen atom form
an aziridine, azetidine, pyrrolidine, piperidine,

morpholine, or pyrazine
ring;

=3

wherein R and R! each is independently hydrogen, C;s alkyl,

Cygalkenyl, Cre alkynyl, Css cycloalkyl, Cgao aryl, five-to-ten-
membered heteroaryl, five- (o ten-membered heterocyclyl, Cis
acyl, or [(5)-2-aminobutanoic acid]-4-yi,

wherein any alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl or
heteroaryl ring is optionally substituted with one or more of fluoro, chloro,
bromo, iodo, Ci¢ atkyl, Cus alkenyl, Cie alkynyl, methoxy, -cthoxy,
trifluoromethoxy, trifluoromethyl, hydroxy, thiomethyl, c¢yano, NR*R’,
NH)C(=0)X", acetyl, carboxy, carboxy(Ci atkyl), or CONR®R?;

wherein X'' is Cig alkyl, Cyp alkenyl, Cog alkynyl, Cssg
cycloalkyl, (Cig cycloalkyl)methyl, phenyl, benzyl, OR™, or
NR'R;

wherein one of R?, R (if it exists), and RY (if it exists), comprises a
linker component, wherein the linker component comprises a linker moiety
bonded to 2 fluorophore moiety, and the other existing of RZ, R?, and R” are

hydrogen, and wherein R2, when not hydrogen, substitutes a hydrogen atom of the B

ring o1 a ring fused to the B ring or a functional group covalently bound to the B
ring or & ring fused to the B 1ing;

wherein the linker moiety comprises a structure as ilustrated in

Formula (VD) or Formula (VI

18
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H
(CHaCHoX)——(CH,CHg),—N—Z"—(x%),—Y

/

N\
I ’fN

N

{CH2)n

(VI)
H
(CHz)s—(CHoCHaX)n——(CH,CHz) —N—-Z'—(°) —Y (yypy

wherein when R’ comprises the linker component, the linker moiety

may alternatively comprise a structure as illustrated in Formula (VIIE):

H
X — (K3 (Ch—(CHoCH)y—N-Z'—(X%),—Y
3 (VIID)

wherein the (CIi), group of Formulz (IV) or the {CHa) group of
Formula (V) comprises the site of covalent attachment al one of RZ,

R?, and R¥ of Formulas (1), (ID), and (HI);
wherein X is CH, or O;
wherein X' is N-H, N-CIl;, O, o1 S;

wherein X? is N-H, N-CHs, or, when 1 is 0 and X is N-H or N-Me, X?

may alternatively be O;
whercin X is NH or O;

wherein 7! is a carbonyl, thiocarbonyl, or sulfonyl group;
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wherein Y is a covalent bond that binds the linker moiety to the
fluorophore moiety, or (CH,), wherein the last CH, group in the chain
(when n is not ) is farthest from Z' is covalently bound to the
fluorophore moiety, or (CHz)n-N(H}—ZZ, or is of the chemical structure:
(CHp)p~N—Z2

8] =3
RS :

?

wherein the oxygen atom end is covalently bound to 7'

wherein each R” and R is independently H, methyl, or together

are (CHy)g;
wherein g is 1, 2, or 3;
wherein pis | or 2; and

wherein £ is a carbonyl or thiocarbonyl group covalendy
bound by its carbon atom to the fluorophore moiety, or a
sulfonyl group covalently bound by sulfur atom to the

fluorophore moicty;
wherein each n is independently 0, 1, 2, 3, 4, or 5;
whereinsis 1, 2, or 3;
wherein m is 1, 2, or 3;
wherein each r is independentiy 0 or 1;

wherein the fluorophore moiety is a structure selected from the group

of chemical structures consisting of;

20
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B*
035

wherein * represents the position al which the linker moiety is

covalently bound to the fluorophore moiety;
wherein A is a PFy, trifluoroacetate, acetate, or halide anion;

wherein B* is a sodium, potassium, ccsium, amnionium, or +N(R“);;

cation; and
wherein each R* is independently H or Cy4 alkyl.

46. A fluorescent detection analyte according to Claim 45, wherein the
flucrophore moiety comprises a mixture of chemical structure (b) and (¢), a muxture
of chemical structure (b) and (n), a mixture of chemical structure {d) and (e), a
mixture of chemical structure () and (g), a mixture of chemical structure (h) and (i),

or a mixtare of chemical structure (§) and (k).
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47. A fluorescent detection analyle having the structure of Formula (II):
HO, NH»5
r/N NH,
O O NWN
H.N P N=(
RYCT  DR? R? (1)

wherein any two of R%, R?, and R comprises hydrogen and the
third comprises a linker component, wherein the linker component

comprises a linker moiety bonded 1o a [Tuorophore moiety;

wherein the linker moiety comprises a structure as illustrated in

Formula (V1) or Formula {VIT):

H
(CHZCHX)n——(CH,CHy)—N=-Z'—(x%),—Y
(CHa)y

N VD)

H
(CHz)s~~(CHZCHZX)m——(CH,CH,), —N-Z'—(X%),—Y ryy

. 2 - - . .
wherein when R° comprises the linker compenent, the linker moiety

may atternalively comprise a structure as illustrated in Formula (VIHI}:
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H
Xi"“““(XZ)r—(ﬁ)r—(CHzCHz)»—N—T—(Xg}r —Y
& (VI

wherein the (CHa), group of Formula (IV) or the (CHz), group of
Formula (V) comprises the site of covalent attachment at one of k2,

RZ, and R¥ of Formulas (I), (II), and (IIT);
wherein X 1s CH, or O,
wherein X' is N-II, N-CHs, O, or 8;

wherein X? is N-H, N-CIl;, or, when ris 0 and X' is N-H or N-Me, X°

may atternatively be O;
wherein X° is NH or O;
wherein Z' is a carbonyl, thiocarbonyl, or sulfenyl group;

wherein Y is a covalent bond that binds the linker moiety to the

flaorophore moiety, or (CHz), wherein the last CH; group in the chain

{(when n is not () is farthest from Z'is covalently bound to the

fluorophore moiety, or (CI'IQ),,-N(H}ZZ, or is of the chemical structure:
(CHg)p-N—2?

9] RS
RS

]

wherein the oxygen atom end is covalently bound to ",

wherein each R® and R® is independently H, methyl, or together

are (Cllz)q;

whereingis 1, 2, or 3;
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wherein pis 1 or 2; and

wherein 77 is a carbonyl or thiocarbonyl group covalently
bound by its carbon atom to the fluorophore moiety, or a
sulfonyl group covalently bound by sulfur atom to the

fluorophore moiety;
wherein each n is independently 0, 1, 2,3, 4, 01 5;
wherein s is 1,2, or 3;
whereinm is 1, 2, or 3;
wherein each r is independently O or 1;

wherein the fluorophore moiety is a structure selected from the group

of chemical structures consisting of:

25
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wherein * represents the position at which the linker moiety is

covalently bound to the tluorophore moiety;
wherein A™1s a PPy, trifluoroacetate, acetate, or halide anion;

wherein B is a sodium, potassiwm, cesium, ammonium, or N(R™,

cation; and
wherein each R” is independently H or €. alkyl.

48. A fluorescent detection analyte according to Claim 47, wherein the
fluorophore moiety comprises a mixture of chemical structure (b} and (c), a mixture
of chemical structure (b) and (n), a mixture of chemical structurc {d) and (c), a
mixture of chemical structure () and (g), a mixture of chemical structure (h) and (1),

or a mixtare of chemical structure (j) and (k).

49. A fluorescent detection snalyte having the structure of Formula (I11):
HO NH,
FN NH,
o OgaN—/ Y
H,N N
R0 DRZR? (1)
27
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wherein any two of R%, R?, and R® comprises hydrogen and the third
comprises a linker component, wherein the linker component

comprises a linker moiety bonded 1o a fluorophore moiety;

wherein the linker moiety comprises a structurc as illustrated in

Formula {VT} or Formula (VII):

H
(CH2CHaX ) {(CHCHp)—N—Z1—(%), —Y

/
T

N (VD

(CHZ)n

H
(CHz)e—(CHoCHy X}y —{CH,CHy )~ N—Z *— (X Y (VID

wherein when R* comprises the linker component, the linker moiety

may altcrnatively comprise a structure as iHustraled in Formula (VII):

H
X1 (%), (C)—(CHCHgly—N—Z'—(x3) —Y
0 (Vi)

wherein the (CHy), group of Formula (IV) or the (CHa), group of
Formula (V) comprises the site of covalent attachment at one of Rz,

R?, and R of Formulas (1), (11}, and (T§);

wherein X is CH; or O;
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wherein X' is N-H, N-CHs, O, 0r'S;

wherein X® is N-H, N-CHs, or, when 1 is 0 and X is N-H or N-Me, X*

may alternatively he O;
wherein X* is NH or O;
wherein Z' is a carbonyl, thiocarbonyl, or sulfonyl group;

wherein Y is a covalent bond that binds the linker moiety to the
fluorophore moiety, or (CHy), wherein the last CH, group in the chain
(when n is not 0} is farthest from Z' is covalently bound to the
Iluorophore moiety, or (CHZ)H—N(H)—ZE, or 1s of the chemical structure:

(CH)p"N—27
o e
R? ;

[

wherein the oxygen atom end is covalently bound 0 VAR

wherein each R® and R is independently H, methyl, or together

are (CHa)g;
whereinq is 1, 2, or 3;
wherein pis 1 or 2; and

wherein Z* is a carbonyl or thiocarbonyl group covalently
bound by its carbon atom to the fluorophore moiety, or a
sulfonyl group covalently bound by sulfur atom to the

fluorophore moiety;
wherein cach n is independently 0, 1, 2, 3, 4, or 5;
whereinsis 1,2, or 3,

wherein m is 1, 2, or 3;
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wherein each r is independently O or 1;

wherein the fluorophore moiety is a structure selected from the group

of chemical structures consisting of:

A
Nt
I

30
AMENDED SHEET (ARTICLE 19)



WO 2012/159072 PCT/US2012/038678

wherein * represents the position at which the linker moiety is

covalently bound to the fluorophore moicty;

wherein A is a PHg, trifluoroacetate, acetate, or halide anion;
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f . . . . . 4
wherein B* is a sodium, potassium, cesium, ammonium, or “N(R"},

cation; and
wherein each R” is independently H or C,.4 alkyl.

50. A fluorescent detection analyte according to Claim 49, wherein the
fluorophore moiety comprises a mixture of chemical structure (b) and (¢), a mixture
of chemical structure (b) and {n), a mixture of chemical structure (d) and (e), a
mixture of chemical structure () and (g), a mixture of chemical structure (h) and (i),

or a mixture of chemical structure (j) and (k).

51. A fluorescent detleclion analyte having the structure of Formula (IV):

wherein any two of R* R” and R comprises hydrogen and the third

comprises a linker component, wherein the linker component commprises a linker
nmwotety bonded to a [luorophore moiety and wherein R is hydrogen, Cyg alkyl, Cag
alkenyl, Cpg alkynyl, Cig cycloalkyl, Cein aryl, five-to-ten-membered heteroaryl,

five- to ten-membered heterceycelyl, Cygacyl, or {(S)-2-amincbutancic acid]-4-y];

wherein the linker moiety comprises a structure as iHustrated in Formula (VI)

or Hormula (VII):

H
(CHoCHX)m——(CHyCH,),—N-Z'— (X%, —Y

(VD)
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H
(CHa)s —(CHCHX)m—(CHCH), —N=Z'— (X" —Y vy

wherein when R* comprises the linker component, the linker moiety

may alternatively comprise a structure as illustrated in Fornmla (VIII):

H
X (X~ (Ch—(CHCHy)y—N-Z*—(x,—Y
o} (VII)

wherein the (CHg), group of Formula (IV) or the (CHy); group of
Formula (V) comprises the site of covalent attachment at one of R,

R?, and R* of Tormulas (D), (I), and (III);
wherein X is CHs or O;
wherein X! is N-H, N-CH;, O, or §;

wherein X? is N-H, N-CHj;, or, when ris 0 and X' is N-H or N-Me, X*

may alternatively be (;
wherein X% is NH or (OR
wherein Z' is a carbonyl, thiocarbonyl, or sulfonyl group;

wherein Y is a covalenl bond that binds the linker moeiety to the
flucrophore moiety, or (Cll,), wherein the last CH, group in the chain

(when n is not 0) is farthest from Z' is covalently bound to the
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fluorophore moiety, or (CHa),-N(H)-Z%, or is of the chemical structure:

(CHolpN~22
o< R
R .

4

wherein the oxygen atom end is covalently bound to z

wherein each R and R® is independently H, methyl, or together

are (CHa)g;
wherein q is 1, 2, or 3;
wherein pis 1 or 2; and

wherein 77 is a carbonyl or thiocarbonyl group covalently
bound by its carbon atom to the fluorophore moiety, or a
sullfonyl group covalently bound by sullur atom to the

{luorophore moiety;
wherein each n is independently 0, 1, 2, 3, 4, or 5;
wherein sis 1, 2, or 3;
whereinmis 1, 2, or 3;
wherein each r is independently 0 or 1;

wherein the fluorophore meicty is a structure selected from the group

of chermical structures consisting of:
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B*
015

wherein * represents the position at which the linker moiely is

covalently bound to the {luorophore moiety;
wherein A is a PFy, trifluoroacetale, acetate, or halide anion;

wherein B* is a sodium, polassium, cesium, ammonium, or ‘N(R",

cation; and
wherein each RY is independently H or Cyq alkyl.

52. A [luorescent detection analyte according to Claim 51, wherein the
fluorophore moicty comprises a mixture of chemical structure (b) and (c¢), a mixture
of chemical structure (b} and (n), a mixture of chemical structure (d) and (e), a
mixture of chemical structure (f) and (g), a mixture of chemical structure (h) and (i),

or a mixtare of chemical structure (3} and (k).
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53 A fluorescent detection analyte having the structure of Formula (V):

R, X N NH,
“y o P
/ N Y
1 —
: RO oz |
OR R (V)

wherein any two of R? R?, and R¥ comprises hydrogen and the third
comprises a linker component, wherein the linker component

comprises a linker moiety bonded to a fluorophore moiety;

wherein R and R} are each independently hydrogen, Cy3 alkyl, Coe
alkenyl, Cag alkynyl, Ci.g cycloalkyl, Cg o aryl, {ive-io-ten-membered
heteroaryl, five- to ten-membered heterocyelyl, Cry acyl, or [(8)-2-

aminobutanocic acid]-4-yl;
wherein X% is O or Hy;

wherein the linker moiety comprises a structure as illustrated in

Formula (VI} or Formula (VII):

H
(CHaCH X ) ——{CH,CHy ), —N=2"—(xX3),—Y

/
T

N (VD)

(CHz),
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H
(CHo)s—(CHoCHpX)y——(CH,CHy) —N-Z"—(X3)—Y cyy)

wherein when R comprises the linker component, the linker moiety

may alternatively comprise & structure as illustrated in Formula (VIII):

H
X3 ~(C)r=(CHCHoly—N=2'—(x%),—Y
0 (VIID)

wherein the (CHs), group of Formula (IV) or the (CHj); group of
Formula (V) comprises the site of covalent attachment at one of RZ,

R*, and R¥ of Formulas (1), {IN), and (I11);
wherein X is CH; or O
wherein X7 is N-H, N-CH3, O, or §;

wherein X is N-H, N-Cil3, or, when ris 0 and X' is N-H or N-Me, X°

may alternatively be O;
wherein X% is NII or 0O;
wherein Z' is a carbonyl, thiocarbonyl, or sulfonyl group;

wherein Y is a covalent bond that binds the linker moiety 1o the
fluorophore moiety, or (CH,), wherein the last CH; group in the chain

(when n is not 0) is farthest from AT covalently bound to the
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fluorophore moiety, or (CH3)o-N(H)-Z7, or is of the chemical structure:

(CHo)g-N—2"
O_(Rf‘ =

1

wherein the oxygen atom end is covalently bound to Z';

wherein each R® and RS is independently H, methyl, or together

are (CHa)g;
whereinqis 1, 2, or 3;
wherein pis 1 or 2; and

wherein 7’ is a carbonyl or thiocarbonyl group covalently
bound by its carbon atom fo the fluorophore moiety, or a
sulfonyl group covalently bound by sulfur atom to the

fluorophore moiety;
wherein each n is independently 0, 1, 2, 3, 4, or 5;
wherein s is 1, 2, or 3;
wherein mis 1, 2, or 3;
wherein each r is independently ( or 1;

wherein the fluorophore moiety is a structure selected from the group

of chemical structures consisting of;
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B+
"0,

O
CO.H l 6]
SheH
*
() .and
wherein * represents the position at which the linker moiety is
covalently bound to the fluorophore moiety;
wherein A” is a PFg, trifluoroacetate, acetate, or halide anion;
wherein B* is a sodium, potassium, cesium, ammonium, or "N(R*),
cation; and
wherein each R is independently H or C).s alkyl.
54. A fluorcscent detection analyte according to Claim 53, wherein the

fluorophore molety compriscs a mixture of chemical structure (b) and (¢), a mixture
of chemical structure (b) and (n), a mixwre of chemical structure (@) and (), a
mixture of chemical structure () and (2}, a mixture of chemical structure (h} and (1),

or a mixture of chemical structure (j) and (k).
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55. A fluorescent detection analyte selected from the group consisting of
Sinefungin Probe 1A, Sinefungin Probe 1B, Sinefungin Probe 2A, Sinefungin Probe
2B, Sinefungin Probe 3, Sinefungin Probe 4, Sinefungin Probe 5, Sinefungin Probe 6,
Sinefungin Probe 7, Sinefungin Probe 8, Sinefungin Probe 9, Sinefungin Probe 10,
Sinefungin Probe 11, Sinfungin Probe 12, and Sinefungin Probe 13; wherein any A’ is

PFy, halide, acetate, or tifluoroacetate, or a mixture thereof.

56. A [luorescent detection analyte selected from the group consisting of

Thicadenosine Probe 1 and Thioadenosine Probe 2.

57. A fluorescent detection analyte selected from the group consisting of Aza-
adenosine Probe 1, Aza-adenosine Probe 3, Aza-adenosine Probe 5, Aza-adenosine
Probe 6, Ara-adenosine Probe 7, Aza-adenosine Probe 8, Aza-adenosine Probe 9,

Aza-adenosine Probe 10, and Aza-adenosine Probe 11,

58. A fluorescent detection analyte selected from the group comsisting of Aza-
adenasine Probe 2, Aza-adenosine Probe 4, Aza-adenosine Probe 12, Aza-adenosine
Probe 13, Aza-adenosine Probe 14, Aza-adenosine Probe 15, Aza-adenosine Probe
16, Aza-adenosine Probe 17, Aza-adenosine Probe 18, Aza-adenosine Probe 19, Aza-

adenosine Probe 20, and Aza-adencsine Probe 21.
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STATEMENT UNDER ARTICLE 19(1)

Claim 40 has been amended to clarify to correct an inadvertent typographical

error. Support for this amendment is found throughout the specification as filed.

Item VIII of Written Opinion:

The Written Opinion notes that claim 40 includes a vague and imprecise
statement with respect to the preamble including the phrase “Another exemplary
embodiment may be directed to an assay mixture.” Applicants note that this inclusion
of this phrase was an inadvertent typographical error, and have amended claim 40
herein to replace this phrase with the term “An” such that claim 40 is consistent with
the remainder with similar independent claims including, for instance, claims 39 and
42. Applicants respectfully submit that claim 40 therefore meets the requirements of

PCT Article 6 with respect to clarity.

The Applicant respectfully submits that the claimed invention, as amended, is
novel and involves an inventive step. Further and favorable reconsideration of the

subject application is hereby requested.
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