WO 2015/073978 PCT/US2014/065975

WHAT IS CLAIMED:

1. A methyd for detecting at least two genomic alleles associated with corneal dystrophy in
a sample fom a subject, the method comprising:

(A) providing epjthelial cells of a subject adhered to a tip of a substrate;

(B) agitating the tip\of the substrate in a lysis solution that lyses cells adhered to the substrate;
(C) removing the substrate from the lysis solution upon completion of the agitating (B);

(D) incubating the lysis sQlution after the removing (C);

(E) isolating genomic DNAXrom the lysis solution to form a gDNA solution; and

(F) determining an identity of a¢ least two nucleotides present in the TGFBI gene using at
least two oligonucleotide primerairs and the gDNA solution, wherein the at least two
nucleotides are located at respectivg independent positions of the TGFI gene corresponding
to respective independent single nuclgotide polymorphisms (SNPs) associated with corneal
dystrophy.

2. The method according to claim 1, whexein the at least two nucleotides present in the

TGFpI gene are separated in the human ggnome by at least one nucleotide.

3. The method according to any one of the precdding claims, wherein at least one pair of the
at least two oligonucleotide primer pairs compriges a forward PCR primer having a
nucleotide sequence comprising SEQ ID NO:1 anY a reverse PCR primer having a

nucleotide sequence comprising SEQ ID NO:2.

4. The method according to any one of the preceding claimy, wherein at least one pair of the
at least two oligonucleotide primer pairs comprises a forwaxd PCR primer having a
nucleotide sequence comprising SEQ ID NO:43 and a reversé\PCR primer having a

nucleotide sequence comprising SEQ ID NO:44.

5. The method according to any one of the preceding claims, wherein the at least two
oligonucleotide primer pairs comprise a first amplification primer pair §nd a second
amplification primer pair, wherein:

the first amplification primer pair comprises a forward PCR primer haviyg a
nucleotide sequence comprising SEQ ID NO:1 and a reverse PCR primer having & nucleotide

sequence comprising SEQ ID NO:2; and
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the second amplification primer pair comprises a forward PCR primer having a
nucleotide sequendg comprising SEQ ID NO:43 and a reverse PCR primer having a

nucleotide sequence fomprising SEQ ID NO:44.

6. The method according to any one of the preceding claims, wherein the determining (F)
further comprises using
(1) a first wild type dgtection probe having a nucleotide sequence comprising SEQ ID
NO:25 and a first mutant detecon probe having a nucleotide sequence comprising SEQ ID
NO:26, SEQ ID NO:48, or SEQ ND NO:49; and
(i) a second wild type detection probe having a nucleotide sequence comprising SEQ
ID NO:45 or SEQ ID NO:47 and a se§ond mutant detection probe having a nucleotide
sequence comprising SEQ ID NO:46 onNSEQ ID NO:50.

7. A method for detecting comeal dystroply comprising:

(A) amplifying at least two TGFI geng sequences, including a first TGFBI gene
sequence comprising nucleotides encoding aminy acid residue 124 and a second TGFPI gene
sequence comprising nucleotides encoding amino ¥cid residue 555, from a biological sample
from a human subject using a reaction mixture compyising at least a first amplification primer
pair and at least a second amplification primer pair;
(B) hybridizing a first detection probe of a first ditection oligonucleotide probe pair to
the first TGF[I gene sequence;
(C) hybridizing a second detection probe of a second Netection oligonucleotide probe
pair to the second TGFpI gene sequence; and
(D) detecting one or more mutations in the first TGFBI geNe sequence and/or the
second TGFBI gene sequence based on a use of at least two detectiog probe pairs, including
the first detection oligonucleotide probe pair and the second detection\pligonucleotide probe

pair.

8. The method according to claim 7, wherein detecting the one or more muXations in the
first TGFBI gene sequence and/or the second TGFBI gene sequence includ
two or more mutations in the first TGFBI gene sequence and/or the second NGFpI gene
sequence and the two or more mutations are separated in the human genome by at least

one nucleotide.
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he method according to claim 7 or 8, wherein the at least first amplification primer pair
colgprises a first amplification primer and a second amplification primer, wherein the first
amplXication primer comprises nucleotide sequence SEQ ID NO:1 and wherein the

second amplification primer comprises nucleotide sequence SEQ ID NO:2.

10. The method Agcording to any one of claims 7-9, wherein the at least second amplification

primer pair comyrises a third amplification primer and a fourth amplification primer,
wherein the third
NO:43, and wherein

sequence SEQ ID NO:

plification primer is represented by nucleotide sequence SEQ ID

e fourth amplification primer is represented by nucleotide

11. The method according to clakm 7 or 8, wherein:
the first amplification primey pair comprises a first amplification primer and a second
amplification primer,
the first amplification primer co
the second amplification primer co
the second amplification primer pair cymprises a third amplification primer and a
fourth amplification primer,

the third amplification primer comprises nugleotide sequence SEQ ID NO:43, and
the fourth amplification primer comprises nuclgotide sequence SEQ ID NO:44.

12. The method according to any one of claims 7-11, wherdin one of the one or more
mutations corresponds to, at amino acid 124, arginine mutated to a cysteine (R124C),
arginine mutated to a histidine (R124H), and/or arginine mutgted to a leucine (R124L) in

the encoded TGFBI protein.

13. The method according to any one of claims 7-12, wherein one of thé\one or more
mutations corresponds to, at amino acid 555, arginine mutated to a trygtophan (R555W)

and/or arginine mutated to a glutamine (R555Q) in the encoded TGFBI piotein.

14. The method according to any one of claims 7-13, wherein each of the at least two
detection oligonucleotide probe pairs individually includes a first detection
oligonucleotide probe and a second detection oligonucleotide probe, wherein the firk

detection oligonucleotide probe and the second detection oligonucleotide probe comprise
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15.

16.

17.

18.

19.

a nudeotide sequence pair individually selected from the group consisting of SEQ ID
NOs:2%26, SEQ ID NOs:25 and 48, SEQ ID NOs:25 and 49, SEQ ID NOs:27-28, SEQ
ID NOs:2%-30, SEQ ID NOs:31-32, SEQ ID NOs:33-34, SEQ ID NOs:35-36, SEQ ID
NOs:37-38, REQ ID NOs:39-40, SEQ ID NOs:41-42, SEQ ID NOs:45-46 and SEQ ID
NOs:46-47, SPQ ID NOs: 45 and 50, and SEQ ID NOs: 47 and 50.

The method accordiyg to any one of claims 7-14, wherein the first detection
oligonucleotide probe'yair comprises a first detection oligonucleotide probe and a second
robe, wherein the first detection oligonucleotide probe and the
second detection oligonuclaptide probe respectively comprise nucleotide sequence pair

SEQ ID NO:25 and SEQ ID NQO:26.

The method according to any one &f claims 7-15, wherein the second detection

oligonucleotide probe pair comprises\a third detection oligonucleotide probe and a fourth
detection oligonucleotide probe, whereix the third detection oligonucleotide probe and the
fourth detection oligonucleotide probe respectively comprise nucleotide sequence pair

SEQ ID NO:45 and SEQ ID NO:46.

The method according to any one of the claims 7\ 5, wherein the second detection
oligonucleotide probe pair comprises a third detectidp oligonucleotide probe and a fourth

detection oligonucleotide probe, wherein the third detegtion oligonucleotide probe and the
fourth detection oligonucleotide probe respectively comp

SEQ ID NO:47 and SEQ ID NO:46.

ise nucleotide sequence pair

The method according to any one of the claims 7-15, wherein tha second detection
oligonucleotide probe pair comprises a third detection oligonucleotide probe and a fourth
detection oligonucleotide probe, wherein the third detection oligonuclgotide probe and the
fourth detection oligonucleotide probe respectively comprise nucleotide’yequence pair

SEQ ID NO:25 and SEQ ID NO:48.
The method according to any one of the claims 7-15, wherein the second detectipn

oligonucleotide probe pair comprises a third detection oligonucleotide probe and afourth

detection oligonucleotide probe, wherein the third detection oligonucleotide probe a
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20.

21.

22.

23.

24.

25.

26.
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detection oligonucleotide probe respectively comprise nucleotide sequence pair

SEQ IR NO:25 and SEQ 1D NO:49.

The method\according to any one of the claims 7-15, wherein the second detection
oligonucleotide probe pair comprises a third detection oligonucleotide probe and a fourth
detection oligonycleotide probe, wherein the third detection oligonucleotide probe and the
fourth detection oligonucleotide probe respectively comprise nucleotide sequence pair

SEQ ID NO:45 and SEQ ID NO:50.

The method according to {ny one of the claims 7-15, wherein the second detection
oligonucleotide probe pair cymprises a third detection oligonucleotide probe and a fourth
detection oligonucleotide probg, wherein the third detection oligonucleotide probe and the
fourth detection oligonucleotide

SEQ ID NO:47 and SEQ ID NO:58

obe respectively comprise nucleotide sequence pair

The method according to any one of clalns 7-21, wherein the first detection probe is

coupled with a first label and the second dtection probe is coupled to a second label.

The method according to claim 22, wherein the\first label is VIC and the second label is
FAM.

The method of claim 7, wherein the hybridizing (B) ahd the hybridizing (C) are

performed concurrently in a same solution.

The method of claim 7, wherein the hybridizing (B) and the hybridizing (C) are

performed concurrently or at different time in a same solution o, different solutions.

A reaction mixture for detecting corneal dystrophy in a human subjegt, the reaction
mixture comprising:

(A) at least a first amplification primer pair and a second amplificatiog primer pair for

amplifying and determining (1) a first TGFpI gene sequence of at least two TGK[I gene

sequences that comprises nucleotides encoding amino acid residue 124 from a bidlogical

sample from the subject and (2) a second TGFBI gene sequence of the at least two
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gene sdguences that comprises nucleotides encoding amino acid residue 555 from a
sample from the subject; and
(B) ¢ least two detection probe pairs, wherein a detection probe in each of the at least

two detection Nrobe pairs hybridizes to at least one of the at least two TGFI gene sequences.

27. The reaction mixture according to claim 26, wherein the first amplification primer pair
comprises a first axaplification primer and a second amplification primer, the first
amplification primer\¢comprises a nucleotide sequence SEQ ID NO:1, and the second

amplification primer coxaprises a nucleotide sequence SEQ ID NO:2.

28. The reaction mixture accordiig to claim 26 or 27, wherein the second amplification
primer pair comprises a third aNgplification primer and a fourth amplification primer, the
third amplification primer comprizes a nucleotide sequence SEQ ID NO:43, and the

fourth amplification primer comprisgs a nucleotide sequence SEQ ID NO:44.

29. The reaction mixture according to any ong of claims 26-28, wherein at least one of the at
least two detection probe pairs is used to de¥ect a mutation that corresponds to, at amino
acid 124, arginine mutated to a cysteine (R124C), arginine mutated to a histidine

(R124H), and/or arginine mutated to a leucine (RN 24L) in the encoded TGFBI protein.

30. The reaction mixture according to any one of claims 2¢-29, wherein at least one of the at

least two detection probe pairs is used to detect a mutatidg that corresponds to, at amino
acid 555, arginine mutated to a tryptophan (R555W) and/oNarginine mutated to a

glutamine (R555Q) in the encoded TGFBI protein.

31. The reaction mixture according to any one of claims 26-30, whereiq respective detection
probe pairs of the at least two detection probe pairs individually inclu{e a first detection
oligonucleotide probe and a second detection oligonucleotide probe, whyrein the first
detection oligonucleotide probe and the second detection oligonucleotide probe comprise

a nucleotide sequence pair individually selected from the group consisting o

NOs:25-26, SEQ ID NOs:25 and 48, SEQ ID NOs:25 and 49, SEQ ID NOs:27-%8, SEQ

ID NOs:29-30, SEQ ID NOs:31-32, SEQ ID NOs:33-34, SEQ ID NOs:35-36, SEQID

NOs:37-38, SEQ ID NOs:39-40, SEQ ID NOs:41-42, SEQ ID NOs: 45-46 and SEQ

NOs: 46-47, SEQ ID NOs: 45 and 50, and SEQ ID NOs: 47 and 50.
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33.

34.

35.

36.

37.

e reaction mixture according any one of the claims 26-31, wherein one of the at least
two\detection probe pairs comprises a first detection oligonucleotide probe and a second
detectipn oligonucleotide probe, wherein the first detection oligonucleotide probe and the
second

SEQ ID NQ®:25 and SEQ ID NO:26.

tection oligonucleotide probe respectively comprise nucleotide sequence pair

The reaction mixture according to any one of claims 26-32, wherein one of the at least
two detection prob¥ pairs comprises a first detection oligonucleotide probe and a second
detection oligonucleotide probe, wherein the first detection oligonucleotide probe and the
second detection oligontcleotide probe respectively comprise nucleotide sequence pair

SEQ ID NO:45 and SEQ 1R NO:46.

The reaction mixture accordingXo any one of claims 26-32, wherein one of the at least
two detection probe pairs comprisys a first detection oligonucleotide probe and a second
detection oligonucleotide probe, whexein the first detection oligonucleotide probe and the
second detection oligonucleotide probexespectively comprise nucleotide sequence pair

SEQ ID NO:47 and SEQ ID NO:46.

The reaction mixture according to any one of clkims 26-34, wherein one of the at least
two detection probe pairs comprises a first detectign oligonucleotide probe and a second
detection oligonucleotide probe, wherein the first detection oligonucleotide probe and the
second detection oligonucleotide probe respectively coxprise nucleotide sequence pair

SEQ ID NO:25 and SEQ ID NO:48.

The reaction mixture according to any one of claims 26-35, wlhigrein one of the at least
two detection probe pairs comprises a first detection oligonucleotide probe and a second
detection oligonucleotide probe, wherein the first detection oligonudeotide probe and the
second detection oligonucleotide probe respectively comprise nucleotile sequence pair

SEQ ID NO:25 and SEQ ID NO:49.
The reaction mixture according to any one of claims 24-36, wherein one of th\at least

two detection probe pairs comprises a first detection oligonucleotide probe and a\second

detection oligonucleotide probe, wherein the first detection oligonucleotide probe akd the
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sscond detection oligonucleotide probe respectively comprise nucleotide sequence pair

SEQID NO:45 and SEQ ID NO:50.

38. The reachon mixture according to any one of claims 24-36, wherein one of the at least
two detectidn probe pairs comprises a first detection oligonucleotide probe and a second
detection oligogucleotide probe, wherein the first detection oligonucleotide probe and the

second detection'\gligonucleotide probe respectively comprise nucleotide sequence pair

39. The reaction mixture acording to any one of claims 26-38, wherein a first detection
probe of the at least two detgction probes is coupled with a first label and a second

detection probe of the at least ¥wo detection probes is coupled to a second label.

40. The reaction mixture according to Naim 39, wherein the first label is VIC and the second

label is FAM.

41. A reaction mixture for detecting corneal dygtrophy in a human subject, the reaction
mixture comprising:
(A) at least a first amplification primer pair fyr amplifying and determining a TGFI
gene sequence from a biological sample from the subjegt; and
(B) a set of at least three detection probes, wherein\one detection probe of the set of at
least three detection probes hybridizes to the TGFBI gene seuence when exposed to the

TGFpI gene sequence.

42. The reaction mixture according to claim 41, wherein the TGFBI'gene sequence comprises

nucleotides encoding amino acid residue 124 from the biological sagmple from the subject.

43. The reaction mixture according to claim 41 or 42, wherein the set of at
detection probes includes at least one detection probe selected from the groyp consisting

of SEQ ID NOs:25-42 and 48-49.
44. The reaction mixture according to any one of claims 41-43, wherein the set of at 1

three detection probes includes at least two or more detection probes selected from th

group consisting of SEQ ID NOs:25-42 and 48-49.
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45.

46.

47.

48.

49.

50.

SI.

¢ reaction mixture according to any one of claims 41-44, wherein the set of at least
thrde detection probes includes at least three or more detection probes selected from the

group\consisting of SEQ ID NOs:25-42 and 48-49.

The reactiyn mixture according to any one of claims 41-45, wherein the set of at least
three detectin probes include a first detection probe SEQ ID NO:25 and a second
detection prob&\SEQ ID NO:26.

The reaction mixtutg according to claim 46, wherein the set of at least three detection
probes includes a third detection probe selected from the group consisting of SEQ ID

NO:48 and SEQ ID NOM9.

The reaction mixture accordiyg to claim 47, wherein the set of at least three detection
probes include a fourth detectiog probe that is distinct from the third detection probe and
that is selected from the group congisting of SEQ ID NO:48 and SEQ ID NO:49.

The reaction mixture according to any\one of claims 41-45, wherein the set of at least
three detection probes include two or moxe detection probes selected from the group

consisting of SEQ ID NOs:26 and 48-49.

The reaction mixture according to any one of clyims 41-49, wherein the first
amplification primer pair comprises a first amplifigation primer and a second
amplification primer, the first amplification primer cymprises nucleotide sequence SEQ
ID NO:1, and the second amplification primer comprisgs nucleotide sequence SEQ ID

NO:2.

The reaction mixture according to any one of claims 41-50, fuxther comprising:

(C) at least a second amplification primer pair for amplifyingand determining a

second TGFpI gene sequence from the biological sample; and

(D) a second set of at least three detection probes, wherein one dé¢ection probe of the

second set of at least three detection probes hybridizes the second TGFpI gdpe sequence

when exposed to the second TGFBI gene sequence.
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55.

56.

57.
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59.
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The reaction mixture according to claim 51, wherein the second TGFBI gene sequence
prises nucleotides encoding amino acid residue 555 from the biological sample from
the sybject.

The reactipn mixture according to claim 51 or 52, wherein the second set of at least three
detection prybes include at least one detection probe selected from the group consisting of

SEQ ID NOs:45-47 and 50.

The reaction mixtuk¢ according to any one of claims 51-53, wherein the second set of at
least three detection p¥pbes include at least two or more detection probes selected from

the group consisting of SEQ ID NOs: 45-47 and 50.

The reaction mixture according to any one of claims 51-54, wherein the second set of at
least three detection probes incldde at least three or more detection probes selected from

the group consisting of SEQ ID NQs: 45-47 and 50.

The reaction mixture according to any Oge of claims 51-55, wherein the second set of at
least three detection probes include a first\{etection probe that is SEQ ID NO:45 or SEQ
ID NO:47, a second detection probe that is SEQ 1D NO:46, and a third detection probe

that is SEQ ID NO:50.

The reaction mixture according to any one of claims\51-56, wherein the second
amplification primer pair comprises a third amplificatidn primer and a fourth
amplification primer, the third amplification primer compxises a nucleotide sequence SEQ
ID NO:43, and the fourth amplification primer comprises a Rucleotide sequence SEQ ID

NO:44.

The reaction mixture according to claim 41, wherein the TGFBI geng sequence comprises

nucleotides encoding amino acid residue 555 from the biological sample from the subject.

The reaction mixture according to claim 41 or 58, wherein the set of at leas three
detection probes include at least one detection probe selected from the group sonsisting of

SEQ ID NOs:45-47 and 50.
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60. Nae reaction mixture according to any one of claims 41 and 58-59, wherein the set of at
least three detection probes include at least two or more detection probes selected from

the gryup consisting of SEQ ID NOs: 45-47 and 50.

61. The reactiog mixture according to any one of claims 41 and 58-60, wherein the set of at
least three detgction probes include at least three or more detection probes selected from

the group consiXing of SEQ ID NOs: 45-47 and 50.

62. The reaction mixture\according to any one of claims 41 and 58-61, wherein the set of at
least three detection probes include a first detection probe that is SEQ ID NO:45 or SEQ
ID NO:47, a second detectjon probe that is SEQ ID NO:46, and a third detection probe
that is SEQ ID NO:50.

63. A method for detecting corneal dXstrophy comprising:

(A-1) amplifying a first TGFpBI &ene sequence from a biological sample from a human
subject using a reaction mixture comprising at least a first amplification primer pair and a set
of at least three detection probes;

(B-1) hybridizing a first detection probe\of the set of at least three detection probes to
the first TGFPI gene sequence; and

(C-1) detecting a mutation in the first TGFBI\gene sequence based on (i) the
hybridization of the first detection probe of the set of alleast three detection probes to the
first TGFpI gene sequence and (ii) the failure of a second\and a third detection probe of the

set of at least three detection probes to hybridize to first TGKBI gene sequence.

64. The method according to claim 63, wherein the reaction mixtyre comprises a reaction

mixture as recited in any one of claims 41-50 and 58-62.

65. The method according to claim 63 or 64, further comprising:

(A-2) amplifying a second TGFBI gene sequence from the biologica] sample using the
same reaction mixture, wherein the reaction mixture comprises at least a second amplification
primer pair and a second set of at least three detection probes;

(B-2) hybridizing a first detection probe of the second set of at least three dgtection

probes to the second TGFBI gene sequence; and

64


MP076641
Line


WO 2015/073978 PCT/US2014/065975

(C-2) detecting a mutation in the second TGFPI gene sequence based on (i) the

TGFpI gene sejuence.

66. The method accoQrding to claim 65, wherein the reaction mixture comprises a reaction

mixture as recited \n any one of claims 51-57.

67. The method accordingXo claim 65 or 66, wherein the amplifying (A-1), the amplifying
(A-2), the hybridizing (B\l), the hybridizing (B-2), the detecting (C-1), and the detecting

(C-2) are performed with a Same aliquot of the biological sample.

68. The method according to any ong of claims 65-67, wherein the amplifying the first TGFBI
gene sequence (A-1) and the amplXying the second TGFpI gene sequence (A-2) are

performed concurrently.

69. The method according to any one of claings 65-68, wherein the hybridizing (B-1) and the

hybridizing (B-2) are performed concurrently.

70. The method according to any one of claims 65-6%, wherein the detecting (C-1) and the

detecting (C-2) are performed concurrently.

71. Use of a reaction mixture as recited in any one of claimy, 7-70 for predicting the risk of
complication following laser eye surgery in a subject throtgh a detection of heterozygous

corneal dystrophy in the human subject.

72. The use according to claim 71, wherein the laser eye surgery comyprises one of Lasik and

Excimer laser surgery.

73. A method for detecting a genomic mutation associated with corneal dystophy in a
sample from a human subject, the method comprising:
(A) providing epithelial cells of a human subject adhered to a tip of a sub\grate;

(B) agitating the tip of the substrate in a lysis solution that lyses cells adher

substrate;
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(C) removing the substrate from the lysis solution upon completion of the agitating
(B)
(D) incubating the lysis solution after the removing (C);
) isolating genomic DNA from the lysis solution to form a gDNA solution; and
(F)determining an identity of at least a nucleotide present in the TGFBI gene using at
least a first primer pair, a set of at least three detection probes, and the gDNA solution by
concurrently exposing the gDNA solution to the at least three detection probes, wherein:
the &t least a nucleotide is located at a particular position of the TGFpI gene
corresponding to a sihgle nucleotide polymorphism (SNP) associated with corneal dystrophy,
and
each of at Iyast two detection probes of the set of the at least three detection
probes is configured to deteca different mutation at the particular position of the TGFBI

gene.

74. The method according to claim X3, further comprising:

(G) determining an identity of ¢ least a second nucleotide present in the TGFI gene
using at least a second primer pair, a secoud set of at least three detection probes, and the
gDNA solution by concurrently exposing th¢ gDNA solution to the set of at least three
detection probes and the second set of at least three detection probes, wherein:

the at least a second nucleotide isYocated at a second particular position,
independent of the position of the at least a nucleoNde, of the TGFBI gene corresponding to a
second single nucleotide polymorphism (SNP) associdted with corneal dystrophy, and

at least two detection probes of the secony set of the at least three detection
probes are configured to detect a respective mutation at the\second particular position of the
TGFpI gene.

75. The method according to claim 75, wherein the determining (K and the determining (G)

are performed concurrently.

76. The method according to claim 74 or 75, wherein the determining (F)\and the determining

(G) are performed using the same gDNA solution.
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WHAT IS CLAIMED:

1. A reaction mixture for detecting corneal dystrophy in a human subject, the reaction mixture
comprising:
(A) at least a first amplification primer pair for amplifying and determining a first TGFBI gene
sequence from a biological sample from the subject; and
(B) a first set of at least four detection probes including a first detection probe comprising the
sequence of SEQ ID NQ:25, a second detection probe comprising the sequence of SEQ ID NO:26,
a third detection probe comprising the sequence of SEQ ID NO:48 and a fourth detection probe
consisting of the sequence of SEQ ID NO:49.

2. The reaction mixture according to claim 1, further comprising a second set of at least three
detection probes includesa fifth detection probe comprising a sequence selected from SEQ ID
NO:45 and SEQ ID NO:47, a sixth detection probe comprising the sequence of SEQ ID NO:46, and
a_seventh detection probe comprising the sequence of SEQ ID NO:50, and at least a second
amplification primer pair for amplifying and determining a second TGFBI gene sequence from the
biological sample from the subject.

3. The reaction mixture according to claim 2, wherein the first amplification primer pair comprises a
first amplification primer and a second amplification primer, the first amplification primer
comprises nucleotide sequence SEQ ID NO:1, and the second amplification primer comprises
nucleotide sequence SEQ ID NO:2.

4. The reaction mixture according to claims 2-3, wherein the first TGFBI gene sequence comprises
nucleotides encodingamino acid residue 124 from the biological sample from the subject and the
second TGFBI gene sequence comprises nucleotides encoding amino acid residue 555 from the
biological sample from the subject.

5. The reaction mixture according to any of claims 2-4, wherein the second amplification primer pair
comprises a third amplification primer and a fourth amplification primer, the third amplification
primer comprises a nucleotide sequence SEQ ID NO:43, and the fourth amplification primer
comprises a nucleotide sequence SEQ ID NO:44.

6. A method for detecting corneal dystrophy comprising:

(A) amplifying a first TGFBI gene sequence from a biological sample from a human subject using a
reaction mixture comprising at least a first amplification primer pair for amplifying a TGFBI gene
sequence and a set of at least four detection probes including a first detection probe comprising
the sequence of SEQ ID NO:25, a second detection probe comprising the sequence of SEQ ID
NO:26, a third detection probe comprising the sequence of SEQ ID NO: 48 and a fourth detection
probe consisting of the sequence of SEQ ID NO:49;

(B) hybridizing one detection probe of the set of at least four detection probes to the first TGFpI
gene sequence; and

(C) detecting a mutation in the first TGFBI gene sequence based on (i) the hybridization of the
detection probe of the set of at least four detection probes that has hybridized in step (B) to the
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first TGFBI gene sequence and the failure of the other three detection probes of the set of at least
four detection probes to hybridize to the first TGFBI gene sequence.

The method according to claim 6, wherein the reaction mixture comprises a reaction mixture as
recited according to any of claims 1 to 5.

A method for detecting a genomic mutation associated with corneal dystrophy in a sample from
a human subject, the method comprising:

(A) using epithelial cells of a human subject adhered to a tip of a substrate;
(B) agitating the tip of the substrate in a lysis solution that lyses cells adhered to the substrate;

(C) removing the substrate from the lysis solution upon completion of the agitating (B);

(D) incubating the lysis solution after the removing (C);

(E) isolating genomic DNA from the lysis solution to form a gDNA solution; and

(F) determining an identity of at least a nucleotide present in the TGFBI gene using at least a first
primer pair for amplifying a TGFBI gene sequence, a first set of at least four detection probes
including a first detection

probe comprising the sequence of SEQ ID NO:25, a second detection probe comprising the
sequence of SEQ ID NO:26, a third detection probe comprising the sequence of SEQ ID NO:48 and
a fourth detection probe consisting of the sequence of SEQ ID NO:49, and the gDNA solution by
concurrently exposing the gDNA solution to the first set of at least four detection probes, wherein:
the at least a nucleotide is located at a particular position of the TGFBI gene corresponding to a

single nucleotide polymorphism (SNP) associated with corneal dystrophy.

The method according to claim 8, further comprising: (G) determining an identity of at least a

second nucleotide present in the TGFBI gene using at least a second primer pair, a second set of
at least three detection probes including a fifth detection probe comprising a sequence selected
from SEQ ID NO:45 and SEQ ID NO:47, a sixth detection probe comprising the sequence of SEQ ID
NO:46, and a seventh detection probe comprising the sequence of SEQ ID NO:50, and the gDNA
solution by concurrently exposing the gDNA solution to the first set of at least four detection
probes and the second set of at least three detection probes, wherein:

the at least second nucleotide is located at a second particular position,

independent of the position of the at least a nucleotide, of the TGFBI gene corresponding to a
second single nucleotide polymorphism (SNP) associated with corneal dystrophy.
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