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- DNA sequencing

3zt dd 5 mlE A ¥ QIAmp DNA
Blood Kit (Qiagen, Hilden, Germany)S 483}
o genomic DNAE AHA3SIATE. Bigh3 Fx1#+e]
primerE ©]€3}] Polymerase Chain Reaction
(PCR)S Fd38IAt}. Hhgo] ¢ PCR AAHESY o
AES 1.5% agarose geldld A7|95S 3 &
ethidium bromide G4& 53 &Ittt F714
1 d7] MEe o] JF-E B#Es] Y3 PCR A4t
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E2 IQA Quick Gel Extraction Kit (Qiagen,
Hilden, Germany)< o]&3t AAsH & PCReIA
AHE-E primerE ©]83l9 DNA sequencing Kit
(BigDye Terminator Cycle Sequencing Kit:
Applied Biosystems, Foster city, CA)Z 334
QA A7IME BAE ST

- DNA 9 Az

3 (Cy3, Cyh TE fluorescein isothio
-cyanate (FITC))S.& #2418 3+ 15 mer-poly A
oligonucleotide7} ¥1*13£2412H position marker)=
AHEE AT}, Eo] B3 (probe)S 3x saline sodium
citrate spotting solution (0.45 M NaCl, 15
mM CgHsNasO7, pH 7.0)9 resuspend AlZ1 ¥
MicroGrid II (BioRobotics, Cambridge, UK) &
o]-83}4 slide glass ol spottingAlZAt. Spotting
Al slide glasse 122417F B9 A29] 7] FollA
AZANAY 1417 B 80Tl FHA A1-8319
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e 2 g A, A HHo =2 g A7)
spot & #2138} missing spot & &4 F%E &9

a9t

- DNA H =43} dkg 4

AA9 genomic DNAE &33o] IAHA 5=
3 & =2y AZ(10 ul each)S EAIFEH(6x
saline/sodium phosphate/EDTA (SSPE) (0.9
M NaCl, 10 mM NaH;PO4 H20, 1 mM EDTA,
pH 7.4)¢ 20% (v/v) formamide® T4%)d ¥
Aot £A43ES-S Array Chamber X (Genomic-
Tree, Daejeon, Korea)ollA 4~6A]17F &<t 30T
A incubating AlA2H 1 & 3x SSPEE 5H&7t
2xSSPEZ 5EZF 1xSSPEZ 5E7F Aol &
arrayWoRx (Applied precision LLC, Issaquah,
Washington, USA)Z scang Al33Iut. 43}
WS 4ol EefolE Ao nYE FRAQ EAAL
+ 1 spot #AY FFY F5FE F scannerZ =
Aot FRAstATt. o] F WHS Hstd DNA
sequencing® DNA #& ©]§3F HAle= 717] g2
=HE 7]Ho A AldEHAT
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24 DNA # #AAME 44 34 42/DNA sequencing
WS 53 g I <100 (%) =2 ALt 1
23l So| %= (specificity) = DNA sequencing ¥
< FallA AoldFo] ofetal g3l € fAE i
© 2 DNA chip A £4&8 Hrlehe AS2A
DNA #H A M 54 4 4/DNA sequencing %
HE B3 24 I8 4 x100 (%) o2 ALt
DNA # #HAIe} Al=%5 AAF DNA sequencing W
Ha} v wale] A= (reliability) 7} A= A=A E
gst7] flste] Kappa #4S A3t Kappa
valueg Fatdtt. SAIEH EAMEE Ve FAE
S AN o, oA Aol g H5E AR
B (categorical data analysis)S A133FATH

& }

BE 7k 2279 7he-dl BAks 839(36.56%),
A= 144%9(63.44%) ©10om w3t dUrlEel 9
oM FAHSE Fo3 Aol= AT (p=0.1394).
A71e ARAEe] BAAFL 37.92¢16.60HM2 A
34l Hel 8347 AL 20th7F 559 (24.23%)

Table 1. Demographic features of the patients

olgst ztat

b

b ZLOH 0| M S AT —

[y

ol

OF Pty O 9o 2= 30071 4478 (19.38%)
o2 Eth(Table 1).
DNA sequencing WHo 2 Ztgo|zo g
A97F 12478 (54.63%) 019 Hgez A
$+ 1038 (45.37%) 19k, ol 5oz
H 124M2 E5F GCD II oy, 1 5 1202
o] &4 %2} (heterozygote) JaL, 4 TEAZ
(homozygote) AtH(Table 1).

A5 F AP 2= 12499 Aol §
24 F 123%S AdsiA 973=7F 99.19% 93, 103
B AN tdAE BT Ao E R3] Solse
100%E5 Rk, Wztwo] tiste] A3 Asrs
1249 9] Zhetol gz a; 5 49| T3 bl oSl
Me BF Adstg ot 12099 o84 A SollM=
11A] ol 1385 Aoldsoz dalA] Xt A
AHoZ 99.19%9 NAEE HATHTable 2).

DNA #H& o] &3 e w2 GCD 1T 34} 124
s BF GCD 112 st 100%9] V=S B
R, 103% Y] AN WIAE BT AFe=E Fdste
100%9] Eol=5 BT 12089 olFH A} 4
o] FEAHTA A BFoA 100%Y M=} 5ol
L& A (Table 3).

DNA sequencing ®¥ 3 Hlagk DNA 3 AARe}
AS% AAR A== Kappa #4 2% Kappa
valueZ} Z+zF 1.00009F 0.99172 yebsttt.

4
%
o

Cornea dystrophy N (%)

Normal N (%) Total N (%)

Sex
Male 40 (32.26)
Female 84 (67.74)
Age
-10 4 (3.23)
11-20 12 (9.68)
21-30 34 (27.42)
31-40 20 (16.13)
41-50 18 (14.52)
51-60 21 (16.94)
60-70 10 (8.06)
71-80 4 (3.23)
80- 1 (0.81)
Mean+SD 37.78+17.12
Systemic disease*
More than one 24 (19.35)
None 100 (80.65)
Total 124 (54.63)

43 (41.75) 83 (36.56)
60 (58.25) 144 (63.44)
2 (1.94) 6 (2.64)
11 (10.68) 23 (10.13)
21 (20.39) 55 (24.23)
24 (23.30) 44 (19.38)
19 (18.45) 37 (16.30)
16 (15.53) 37 (16.30)
6 (5.83) 16 (7.05)

3 (2.91) 7 (3.08)

1 (0.97) 2 (0.88)
38.08+16.03 37.92416.60
15 (14.56) 39 (17.18)
88 (85.44) 188 (82.82)
103 (45.37) 227 (100.00)

* Hypertension, angina, hyperlipidemia.
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Table 2. Sensitivity and specificity of slit lamp exam method

Dignosed by slit lamp*

Sensitivity of slit

$
Normal ACD', het te ACD, h t Total
orma CD", heterozygote ~ ACD, homozygote O lamp method (%)

Diagnosis*

Normal 103 0 0 103

ACD, heterozygote 1 119 0 120 99.19
ACD, homozygote 0 0 4 4 '
Total 104 119 4 227

Specificity of slit lamp method (%) 100.0

* Diagnosed by DNA sequencing method,; ' Diagnoded by slit lamp biomicroscopic findings; ¥ Avellino corneal dystrophy.

Table 3. Sensitivity and specificity of DNA chip

Diagnosed by DNA chip*

Sensitivity of DNA chip

Normal ACD, heterozygote ACD, homozygote Total method (%)

Diagnosis*
Normal 103 0 0 103
ACD, heterozygote 0 120 0 120 100.0
ACD, homozygote 0 0 4 4
Total 103 120 4 227
Specificity of DNA chip method (%) 100.0
* Diagnosed by DNA sequencing method, ' Diagnoded by DNA chip method.
nl 2t & F7 glo] Yolrt old Al A= 2w ®izk
T A Aer A, & AFelME 1149
HZ o]FFTA Aol ol AUe FAEo] H St 8217F DNA sequencing ¥'H¥ DNA 3 4o
I e 2ANRFES W) Aol vy AEEA X3t 2 i) o g AGHNoU AlF5 AAPHeEE
A FEs Aol Fa T 7]E Zhek Hol Ato] B2 514t o)z} o 3l ZetE o)
HEE] ASE AT Havk ik 2 olF 2719 = gle o]g A heterozygote) 2ol dES X
OlFHIA AT o) dTS B3] A k= Aol Fo ajjof sh= A9 el Ego] ofF YehA] sk
A HATEH Y ATE5L 018 AL Zhut 4 9oB22 DNA sequencing *'Holu DNA 3
Wio] Yeh}r] o= Hdho] ofga, wwe] mofo] Wo g AR doldl= Ao Wad Aoz Aztwr,
AEHQ A Arko] < HE 497} 3] DNA DNA 3 7412} HE-58)774PF DNA sequencing
sequencing HAMHS Aldste] Sxlsh= Zlo] das) ol B3t olv AL o] A (reliability) 7} 9
th 1 ¥ DNA sequencing #AHE WA 1x) ssy] g5k A9E kappa BAeINE
3 AJZke] 2 Ael= wdo] vk ol Higk tike DNAZR #AMAFE kappa value=1.0000, A5
2 NdE DNA & o] &3 A 2 49 23 ZAA}e] kappa value=0.99172 ¥ ZA} 2% Ag
oA Hxo] Bigh3 Faxe] Wy WAs= 2 3 g wet Aoz Jehd)
oPdee Adsh=dl Hg Fstal 71€e] DNA B A7 APHE Bighd FrAAe] WPz wy
sequencing & WA vk ArpHolgal & S 3= Zulo)alE oA GCD 11 8wt Eaks|o] g}
Aelt. ole e a7 Anehe dAshe ACEN  o|la-mIY Zuo|aE, AXZ ol 4FE, BHYY 49
B AT g 23789 B9 YA JdEHE A5 o= So z3EA FYths Ho|th ols AWS
7F & A% Itk websd DNA & o] 83 A DNA oz Avsguis nuxl? gloy 71 gzt
Wo] Bighld FAAte] WP O R WAs= o)t T7F HojA o]5 Ak tigk DNA J HAbdHol oy
Ao & =55 & 208 79, 3 e A7) YeHE o 2o = gaos
old HlgjA ASTAWBoE Zuts FEsto 3 e 371 A7 298 Aoz AP
@S dEe WHe Zedo] Yehr] Helle A ARz o7 opz| Ztuto] = (GCD 1) ok
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=ABSTRACT=

Evaluation of Sensitivity and Specificity of DNA Chip for Diagnosis
of Granular Comeal Dystrophy II

Wook Kyum Kim, M.D., So Young Yoo,”, Byoung Jin Ha, M.D.", Sang Woo Kim, M.D.",
Sang Yup Lee,2’4, Tae-Im Kim, M.D.l, Jee Youn Ch0,3, Eung Kweon Kim, M.D.!

Department of Ophthalmology, Yonsei University College of Medicine', Seoul, Korea
Department of Chemical and Biomolecular Engineering,
Korea Advanced Institute of Science and Technology’, Daejeon, Korea
Medigenesj, Seoul, Korea
Centre for Systems and Synthetic Biotechnology, Institute for the Bio Century,
Korea Advanced Institute of Science and Technology’, Daejon, Korea

Purpose: To evaluate the sensitivity and specificity of the DNA chip method in diagnosing patients with
granular corneal dystrophy type II (GCD 1II) induced by mutation of the [Bigh3 gene.

Methods: Two hundred twenty-seven patients who visited Severance Eye hospital, corneal dystrophy clinic,
from 1 July 2006 to 30 September 2007 were included in this study after history taking and review of their
medical records. All subjects were examined by slit lamp microscopy, and blood sampling was done. The
sampled blood was used in DNA sequencing and the DNA chip method.

Results: Among 227 subjects, 125 (54.6%) patients had GCD II and 103 (45.4%) patients showed normal
results according to the DNA sequencing method. The sensitivity and specificity of the DNA chip method
were both 100%, while the sensitivity of the slit lamp method was 99.19% and the specificity was 100%.
Conclusions: The DNA chip method for diagnosing GCD II is a more simple, time-saving, and accurate
method than DNA sequencing method, and the sensitivity and specificity were both 100%.

J Korean Ophthalmol Soc 49(8):1220-1225, 2008

Key Words: Corneal dystrophy, DNA chip, Sensitivity, Bigh3 gene
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