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W7 SUAA 7] MY AaE Hagstel UAY HolHE Budch. o TR, 7] M9 ;mEE o
9 deole uE ANSH A% A5 B4 Ade] Wy 94 =P 5+ Aok, F 04D dolErt g
sEo] A A%, A7) AQ ;e Es WA we Au(dm, JEs FneF, = 97 Ao
sgete UAY Aug dgshe  $)7h 198+ A

E 5t 2 gAAe AAE 1% 9 Fad e 435 Bd SuAziE UAd dolHE 2asks Py
of Aefwolth. ¥ 58 Fxshw, Asks FAo A Fuz 04D dolet A9 Ao B SwAd
AUE sto REFL AASE BT LA GARRE ARSH A B A BAL B3 gAY
Aug vagstel ddel 049 HolgE st Bge % 5

47) 4SS B ewAle Q¥ wE A4S olgshm shiel 94 vl B4 sle] deld MESES A%

F, 95 dolE AES AudoR Byst A% sbedch. I FAANA, Al Al 25 AL )

= ’
ofel MEZL Td & gor, 7] LAl Aol AHE RS vPom B4 sl dolH AE % ox 3
vhel dlolE AES] BeEE A RAE HEstm, ol Fgshe 4SS Ao 4G Bl dsh

dolel AES HEHoz BAF & Ak oF A B4 Ao Hole AEERYE Aske deoly A= A
MAoz Bqss] s Hlo | el Age 52 & ek oln dy
shele] A uA AA A A9 =

QA Wl AFE FE ek, T B9E FFo dolg
)=
=

4% s gl B Aol AAE Vel mew, A8 Bk mestE ey Sual dRel Aol
gagomA, dole ARE 711 A A myel ol I AAEI wom, AT Bajel Rl
ol mab} ek, Ea, vl Ak Ale] A mesh mEe] sw AAk o Astel Aol Ang A
T ga, oF Ba vl BF, 4 L Adr} golsl £AE = o) LAl A%l FAH BF
2 ezt was) @ gel ok

R AN AN JlEel w2, Ase B v QA AdEe] Joma Fol o BAs:
SN FAHA FTh oleld SAe BAwAl we A Bael 9B §4 Adel ddo] FROE AL
9 5 gk 9 e, DAE o83 A dold Age] P9 UAY dolHE AAE £A, wAE FAw
e DNA 84k x7fo] 442 Fh. oleld DA %o

) WA o2 HEAlg £4& 9Jete] FF a4AE o] &9
AA=d], o] HAolA Zzhe] ik 27t FEH && Afol2 QF HojE FAA8A ke EdFol T

7 AZEd g vk &, FHe] DNAE o] &% HAY 4
olE] A7gAlel A 13] 4 Fol= u] ol Yo doly FAS JHAAL A K, dEe &
E7}538lek. o]i= WORO (Write once read once) Al=¥ldl] sty & 4 dr}.
WA 2 A A A JIAIE Ve mEE, 97 TS st A Edo] St dAZEe] 1
o, % aAE ol&3gt FH o]Fd A2 5 Q. gk, Agsr B4l Yt

3

s
FEo| A7) Pelain @ Bl B Nio] LutAl ARl AAHe] 7] el

ojste] Whow A3t Ed FRNHAE AXsom, k= 62 I WAl AAE 7o o FEddd wE A
2R or A A 3 A (a)= Aol A FUAS s =

=
o 0
1

3} )
2% A B SUAE e
4
Q

o 93 shrke] 2Lk 200 271l (0%
°]
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[0065]
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[0069]

[0070]
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[0072]

[0073]

[0074]

[0075]
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2 Ao AT o UAE dHolE FEEA FUAEE ] A Ao 2MEE FHIEATHE 69 (a)
FAx). A7) 2~MEe] AHWE R, N. Grass, R. Heckel, M. Puddu, D. Paunescu, W. J. Stark, Angew. Chem.
Int. Ed. Engl. 2015, 54, 2552504 Al¢tel dare]ES o]&ake] °F 500071¢] 150nt Aol DNA 34k =74o
=2 faRlstglon wo]gmojdo] i F= FAET.

oS A7 4 E DNAE o3 ¥ ofwfel= 3|7t @ e ZEo|HE o835t PR FE& 3L, o8& &
A 242 ZFelddFgE tola ™ oE(PEGDA) ¥ FA3 JAA T g .
OFML(optofluidic maskless lithography) 7|Ho = 2&ES F43IA17A QR Z=7F EH AR F 500um =
719] $9HAl YRS HEAH(E 69 (b) Fx).

Holl AZ R ZEAE &

Sokith. w3 ofv]ell= NkAl 4o AHeh wd¥ RL HEE
oM dlolHe AHE { Auldl 71503
X YA W Setow FAF F g

lo fo wH ot
o

4
3

(d) #=x

= DNAS] el wheh 9 shtbg 4A S g U dlole el o] miy
e 4 ool Az euAl QA shuele 4 HlEEl=

Azsr 24 R0 FAE o|FE A WEYAZA FAsd EAQ PEGDAE o] &g slo|l==A ’\ZHE
AR Eled, ol FASA EAS @3 EFEEC Ui ¥ EZF(porogen)ZA ZloddAlFEF
ALl oA slo]l=2 A (porous hydrogel) AAE o] Fo]z kA AXE A Z3FAT}.

Alzd A Ak e 8 Fit $5 Ar1E SASa £kl Akl EAsks DNAS PR SFsk] o
A é}c’]EEa AR A YAt 18R &g YA FEHES HlwskiT).

th34 stol== A (porous hydrogel) AAE o] Fo]
[e]

Loy

A zpze ] } FOH PCR Zj%z’ra vlarst] 9k Admelth. & 7E FEshd, g shelmRA AR
o] Fofxl %H& I dxkel A iAo S7ke Qlel] 4R el EAshs DNAZMA PR S0l s skl = o]
AA o PR E&o] S7ksH Ak, E3 SRyl JrjHom gk DNATTORE PR 53] 7HesiAn

2 DNA 8% (DNA capacity)o] =713k},

= 82 3% ted 7o & (porogen)S ol&ate] vb= 9709 &S] EA4S tiE7(control)&EA PEGDAT
o= W= Ule] BES IA Hlug A7E X2 UERd Aolth. zelA ds9o ¢ T9E FHWEES v
o 9k dAE EY] 9l ARESE FAEEA B2 PEGDA 7000]aL, thEA Fo EF=Z PEG 600, PEG
1000 % PEG 1500& ARgstodtt. Hi ¥+ A7) (pore size)® FFE(porosity)E F& FZzbHo=
=48t

o,

8< Fxshd, PEG Il BES T (pore) A7|7F AXCH, PEG 1500 AHE-3 &A= e 170nm
=37] 2 40%] S5, PEG 1000 ARES &A= Ht 120nm B 32%°] TSI, PEG 6005 AMHEE aAlE
Wit 60mme] TS A7) B 19%0] FSEE 7HA ARSE PEGY] FREVF ARSFH I AV #EE7F SUhet
@ e Fo] sEE ARgeHA B2t A, eukAl Ak e 22mm, e EE 9%l

L
[¢) [e) —a
SwH el Asts BT 2719 IFES OEY Hol B4 T dom Aobse onw,

T 9% PEG 6002 thaA Fof EAZ AFESE &0bA] Al @S yeld FARAAIE R ARdolt), k= 9ol A]
ay WET24 PEGDA 700%HS Apg3sle] A= i, b, ¢, d&= ZH7Z PEG 600/PEGDA 700 = 20/40,
30/30, 40/209] vl&= ARg3te] FAdE A JAE YERAL

5 102 o34 sel=2A AAE olgste] Az REAl YA DNACl digk PR FEHE&S Hlugh
azoltt, (a)i= PCRO Ct #H(PCR TF AbEo] dAF FZHUES W AlolE )& 4 Z=4], PEGDA
70070 2 A Z8F =T (control) e} T Fo EHRA ZgdddIgyE S F71e 3714 75‘%( Z}+Z}+ PEGDA
700 : PEG 1500 = 20 : 40, PEGDA 700 : PEG 1000 = 20 : 40, PEGDA 700 : PEG 600 = 40 : 20 F@H]|Z A}

O 32 o od i

rl

2t
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[0089]

[0090]
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€)E v Aolrk. (b)= Wx7 Wi thad ko] DNA 3585 did ez vag Zijo|r,
A FolE2 A AAS o] &3k Lubd] AAyE Ak Folm2 A AAE o] L3k Lubx|

x &
ol vla) Whgel Jeld DNA B 7 Wol EdHoE FERE ¢ & Uk 58 PEG 6008 Brkske] Al

Aster E2 Al HeE|gl o] EAE A5-e 2¥A &2 A5 AEel distel A o sk A5

of gk st #Ae] HEAL AFE ST HIWE 8] DNA #27F =Y € mlola® Ak Fue] 37kA A

5 FHEkglen, oF shve dixaEA uwAHE ARGEE Dol ywA 270 tisiA ROS(reactive

oxygen species)E ©]&3te] DNA A HE P3Gt AE 2+ A7t HoFo] gle Aldolx A& 32 A

g7k BaFo] e Aot ME 39 A4S g7t RIS teo wHoRE =9tk FAsE F3

A SJRF FAAlCl FAsd EA R e HIRAE dRE EREC ASAE 23 A4l bed FEUE
3

Zz
115 #x3sld, PCRE g<¢lst A

AmZe $uHAl 9 ol EASHE DA 94 £8 ekt
nEZol Yt ARCIE 3)9 Aol HeA aFol wF olFolE LxtAl Ax 9o DAg AFIF Loz
FARE WE A BEFe] G YARE 29 A3t 2 A% 9] DNA AFE 956 o] gol sy
& o & sl

q S 3 4 Qe BAe WEHoE Aol st 84S gol
spol Al QA9 DNAY) BT FA BES STk o F QAS Tris-EDIA (ol 7.2)) kel Ro] Fof pi
£ ggsieln oole] BEE Aol Fth Ae ¥ H5F Subl 9AE A ;e 47 WAoo H5H A
A% o Folzl Lefolu B} DNA FF HAE olFold PR Solo® ol$A7], PRS +aal $17 vle] DA
2 2EAZG

THE DNAE AAY A 24 (NGS)E o83k, 2009H71¢] paired end readE 531U TE. o]& 2F 5000
Aol UAAE 27 2000 9 4 ol Folrl, 2008 G ol fE TRl P4 antt BFPAel EAE £
A 2s5e Axser] AdAol

A 7]ed Hloj= A= F=(paired end read)E ZFH(assemble)dr &, ZAo]7} 150bpel readS thA] =
o] Hz dolEe 70%E &5 4 ATk, F5H dHolHE 4w txl A FAR BHE S A4 &
2 854 read 79 &F IE2EIFS S F UG

L= 12 NGS A3rh Zbzhe] HAqld DNA dhelB e elo] sidy = 5 &5 sl2Easier yehdl Aot =
125 Fxed, 7l2 & DNA gholBugg] Al & a9 s+ NGS A3 (read)®] 5 YEhH, A=Z5S T
He A3 SES vEhdn. olu 7tEF9] 0o sBEHE 0.5%(2570) = holBefE] TRl 257 s EH=
NGS 237t glvke A& gtk apARt oj2jgk A& 9 e & o EAE v oy A HAd
2 5771 7hs el

2} F20 #EGE= NGS ARES FY2HH (clustering)dte] ©]9 E ARES E53al, oS tE Fi
A ZH7re) whE dlolE ey nlmste] oF 1% Axe] A o] @ oF 0.5%9] 4 FRE BT T 7E o
HE 58300

5. Astel =2 kAo AAFEol mE BEY MY

oetel wwoz Ase BA gwlel ANEel WE wEd ARe SR E 138 DA B} Agd
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[0092]

[0093]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]
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b AZT D7 A28 A AACEE Do)t DA T £LE o §3ke] PR FFL F F, 294
A S Aol el ol Bl FES s S 0¥ WRHAHCE 139 ()

%
shH SEE DNAES A A 24 (NGS)E Este] glE sglen, 4 84 b E434 (perfect
s per million reads [pcpm])e] 2 =ZE g X A3} IAFE (overdispersion) #4©] =
T %tk o= 208 WrEE AZ=Zo| A IAFE (overdispersion) W3F e #2l3 B AFAde} of

U AR A HEYAS ol §ahH shtel A4 el B4 e thkd dolE] AES AFsn o F A
MHoR B Aol Fstt. A8 Hof PR FEL Bl AMA 278 T 49 AR BE Zefold A
EE olg3hz Aol gov, olsh o] MR tE BT Wio] MW & Yt AR tE AR Y3 14
SS Q Ul AFsa, 54 BT PHe 48Y 9 Qs 4SS 24T 2y ¢ o

7HAAL 9= dlolE AlE 9] 71#% & ¢ o]gr

e st B4 A Dol AFE 3714 2 olvlA] el g ek

E = = -ﬂ, E = %‘
AHEE HF S Aojrh. = 14 2 155 Hx3H, Al /Y ovA dHolE A=A FNAE, AANA, s
@ﬂEQiﬁEﬂﬁﬁHmmnm%,hhlm%,%&mymdm@§*449¥%m%%ﬂ1%m%¥DJWAH
g2 AIY3ta o]9] Hole MABES YAk ATt o] YA AF QR ZEE o]&ste] dHolH Ay
S 58 £ 9o, Ay ;o 7]&Eo] 9= DNA FE b 2 IEHM(E 15 FxR)E o] &d A =7 ol
vz deoly Ids Foe wep pEAoR g53 4 QAT
dE o] & 149 Jikji.jpeg (AAAA)S =5t ATH, & 159 description.txt FJIL E3) LA S
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.IL O3
AGGCTACCCGATGCAGTACGTITCCCAAA
TICCCTCATCGGCATTGGCAGGGTTTCAA

GGCGGTTCAGGGTIGTICCAGTAGGCCAG
AAGGGTTCACACAGATTTGCAGIGCAGTG

CCCAGTGACG TTAGC AGGGGACGTAGGG
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SNU-KHU-DNAMICRODISK-No.01

hitp://binel.snu.ac.krldec01
RS
TTATACGACTCACTATAGGG
TGTGACCTGATCCGC

R R

total 6200 DNA fagment
veongjae 001 Jun21 17:00 Hunmin jpeg 3000 RS
TTATACGACTCACTATAGGG TGTGACCTGATCCGE
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E98
i Pore size Porosity | Bulk density
No. Porogen PEGDA700 (fim) (%) (gfem®) remark
0, 0 NOtE)
1 40% 20% 279 54.3 0.52 o TN 5% ot
2 PEG1500 | 30% 30% 140 371 0.73 20|24 35%5
DEXMOZ 1sh
3 20% 40% 88 28.0 0.83
+ bulk density: 7|
4 40% 20% 235 498 0.57 e Egg A
5 PEG1000 | 30% 30% 81 97 1 0.83 8o YR (|E
= % )
6 20% 40% 51 17.6 0.99 * Py Water =1
. (glem?)
7 40% 20% 87 252 0.85
8 PEG600 | 30% 30% 56 20.7 0.96
9 20% 40% 29 10.9 1.05
10 control 0% 95% 22 89 1.11 HAIH 5%
E99
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Hunmin.jpeg

Daedonyzo.jpeg

Jikii jpeg

o0 e _ description.txt

P ————

Total 6200 DNA fragment

ENCODEDDATE FILENAM NUMBEROFDNAFRAGMENTS ERRORCORRECTION FORWARDPRIME REVERSEPRIMER

Jun 21 17:0¢  Daedonyeo.jpeg 7208 RS TAATACGACTCACTATAGGG  TGTGACCTGATCCGC
Jun 21 17:08  jikji.ipeg 7217 RS ATTTAGGTGACACTATAG TGTGACCTGATCCGC
Jun 21 17:08  Hunmin. jpeg 6874 RS GCTAGTTATTGCTCAGCGG TGTGACCTGATCCGC
Daedongyeojido

pqe,dggl,gxqug,sig, (also Daedong yeojido, Korean: tHSUAZ, x#:MMiE, lit. "The Great Map of the East
is a large scale map of Korea produced by Joseon dynasty cartographer and geologist Kim
Jeong-ho in 1861. A second edition was printed in 1864. One source describes it as the "oldest
map in Korea". Daedongyeojido is considered very advanced for its time, and marks the zenith of
pre-modern Korean cartography.

Jikil

Jikji is the abbreviated title of a Korean Buddhist document, whose title can be translated
"Anthology of Great Buddhist Priests' Zen Teachings“. Printed during the Goryeo Dynasty in 1377,
it is the world's oldest extant book printed with movable metal type. UNESCO confirmed Jikji as
the world's oldest metalloid type in September 28601 and includes it in the Memory of the World
Programme.

Jikji was published in Heungdeok Temple in 1377, 78 years prior to Johannes Gutenberg's
acclaimed “42-Line Bible" printed during the years 1452-1455. The greater part of the Jikji is
now lost, and today only the last volume survives, and is kept at the Manuscrits Orientaux
division of the National Library of France.

Hunmin

Hunminjeongeum is a document describing an entirely new and native script for the Korean
language. The script was initially named after the publication, but later came to be known as
hangul. It was created so that the common people illiterate in hanja could accurately and easily
read and write the Korean language. It was announced in Volume 182 of the Annals of King Sejong,
and its formal supposed publication date, October 9, 1446, is now Hangul Day in South Korea. The
Annals place its invention to the 25th year of Sejong's. reign, corresponding to 1443-1444.
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