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Background: Mutations in the gene encoding transforming growth factor-beta induced (7GFBI)
are associated with corneal dystrophies. We evaluated the diagnostic performance of the
GENEDIA Avellino corneal dystrophy (ACD) mutation detection kit and GENEDIA corneal
dystrophy screening master mix (Green Cross Medical Science Co., Korea) by comparing it with
an in-house sequencing method.

Methods: The study group consisted of 40 patients with Avellino corneal dystrophy (ACD)
and 40 patients suspected to suffer from ACD; 40 healthy individuals were used as the control.
All samples used for this study were previously obtained. All results obtained using the kit were
evaluated for sensitivity, specificity, and detection limit.

Results: The sensitivity of the GENEDIA ACD kit was 100.0% with a positive mean+2SD
Ct (cycle threshold) value of 25.87+1.24 and an excellent coefficient of variation value of 0.02
in ACD group. All normal control samples were negative, indicating a specificity of 100% for
the GENEDIA kit. The detection limit was set at a DNA concentration of >0.2 ng/uL. Direct
sequencing results obtained using the GENEDIA master mix and the in-house method agreed for
all 20 ACD samples. Additional R555W mutation detected in four ACD-suspected samples were
suggestive of the diagnosis of granular corneal dystrophy type L.

Conclusions: The GENEDIA ACD detection kit and master mix showed acceptable results,
demonstrating high sensitivity and specificity, and may be considered for clinical application.
Furthermore, the GENEDIA master mix was useful for the detection of mutations in exons 4 and
12 of the TGFBI gene.
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ARe] zA]of whe} GENEDIA ACD mutation detection kit
(Green Cross Medical Science Co., Yongin, Korea)< ©|
35} 7500 real—time PCR system (Applied Biosystems
Inc., Foster City, CA, USA) AH|= real—time PCRS A
Attt HE A= EDTA tubed] &% Wz oho
2, QIAamp DNA blood mini kit (Qiagen, Valencia, CA,
USA)E 0|83} AlzAre] x]Alef whe} DNAE F&3H3ict.
GENEDIA corneal dystrophy screening master mixs ©|
851 PCRE S1000 Thermal Cycler (Bio—Rad, Hercules,
CA, USA)S AHE3l9 3L ABI PRISM 3730 Genetic
Analyzer (Applied Biosystems Inc,) ]9} &7 A GEA]
A EQ0]Q] Sequencher (ver, 5.1; Gene Codes Co., Ann
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AL O W(TGFBI gene exon 4 F: 5—AGA GAA GGG
AGG GTG TGG TT-3’, R: 5—CTC GGG GAA GTA AGG
CAG TT=3, exon 12 F 5—GTG GCC TGG ACT CTA CTA
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Table 1. Baseline characteristics of study subjects
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S HYrHTable 2). T3 AlRAM] TA7|EE ACE

Characteristic ACD Suspicious ACD Normal control
Total patients 40 40 40
Male/female 14/26 11/29 12/28
Age (yo)* 41.4 (19-74) 29.8 (19-62) 45.8 (25-81)
Family history of ACD 25 10 0
LASIK history 10 S
Time to exacerbation after surgery (yr)* 7.9 (0.8-13)
ACD grade Mi: 4, Mo: 14,S:9,VS: 13 S:1,VS: 4

Abbreviations: ACD, Avellino corneal dystrophy; LASIK, laser iz situ keratomileusis; Mi, mild; Mo, moderate; S, severe; VS,

very severe.
*Value is expressed as mean (range).

Table 2. The mean, SD, and CV of ACt and Ctsample/IPC in AC

D patients and normal controls

ACt Ctsample/IPC
Value NC ACD 1:10 ACD NC ACD 1:10 ACD
(n=40) (n=40) (n=40) (n=40) (n=40) (n=40)
Mean 18.11 6.93 5.63 1.96 1.37 1.24
(range)  (1644-23.63)  (5.84-7.84)  (4.64-649) (1.8-2.33) (129-143)  (1.20-1.29)
SD 1.04 0.50 0.40 0.09 0.03 0.02
%CV -6% 7% 7% 4% 2% 2%

Results showing Avellino allele Ct<40, ACt<8, and the IPC Ct<33

are considered positive.

Abbreviations: SD, standard deviation; CV; coeflicient of variation; Ct, cycle threshold; ACt, Ct of Avellino allele-Ct of IPC;

IPC, internal positive control; ACD, Avellino corneal dystrophy; N
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Fig. 1. Results of Ct values obtained using real-time PCR ACD detection kit. (A) Results showing Avellino allele Ct<40,
ACt<8, and the IPC Ct<33 are considered positive. (B) Ratio indicates sample Ct/IPC Ct. The slope of the graph
demonstrates that all positive results had a ratio below 1.5. Abbreviations: ACD, Avellino corneal dystrophy; ACD 1:10,
ACD sample 1:10 dilution; IPC, internal positive control; NC, normal control; Ct, cycle threshold; ACt, Ct of Avellino

allele-Crt of the internal positive control.
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Table 3. Ct results of serial dilution in four ACD patients

Patient 1 Patient 2 Patient 3 Patient 4
Values*

Ct ACt Ct ACt Ct ACt Ct ACt
Original sample 26.7 7.1 27.6 7.5 26.5 6.3 26.6 6.7
1:10 (15.8-20.0) 29.0 6.0 30.1 6.0 29.9 6.3 29.5 6.2
1:100 (1.6-2.0) 33.1 4.9 33.7 5.9 33.3 5.3 32.9 5.3
1:1000 (0.16-0.20) 37.3 6.2 36.7 5.8 36.0 45 35.9 5.0
1:10000 (<0.02) 39.6 5.6 38.2 1.9 ND' ND' 43.8' 9.5

Results showing Avellino allele Ct<40, ACt<8, and the internal positive control Ct<33 are considered positive.
Abbreviations: ACD, Avellino corneal dystrophy; Ct, cycle threshold; ACt, Ct of Avellino allele-Ct of internal positive control;

ND, not detectable.

*Serial dilution of ACD patient samples (range of DNA concentration in ng/uL). 'Avellino allele was not detected.

A B

R124H R555W

C GA C T G G

Fig. 2. Results of direct sequencing using GENEDIA
master mix. (A) The second nucleotide G of codon 124 was
substituted with A, resulting in the arginine-to-histidine
amino acid change (R124H). (B) The first nucleotide C of
codon 555 was substituted with T, resulting in the arginine-
to-tryptophan amino acid change (R555W).
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Master MixQ| FIEMs =7t
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HHZ: Transforming growth factor beta—induced (TGFBI) S&IXIC| EHHO|= 2190 A4S A QUALITY
o] U20| HX Qlc £ & M= GENEDIA Avellino cormneal dystrophy (ACD) mutation
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Rl 5 Sy = = o] PN e i
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ZE: 2 AP0l ISt GENEDIA ACD ZE7 |EQ} master mix2| DIZI=et E0|== AAA
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TGFBI REIXS] exon 42 exon 129] SAHHOIE &fele o~ QUUCK
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