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Engineering, Inc)® EAFAA o] o 0.8 ~ 2.4 cm ZHA 22 AZ 0.3 mm, ¥=°] 0.2 mme] 12} PCL A A]
< 2ME BT
(2) 4% 34
-9t e o X“F/‘rE‘(gelatln)hL 3|4 F 2 (lyaluroic ac1d)° MEM(Minimum Essential Media)el Z+2F 35 ~
40 mg/mL, 2.5 ~ 3 mg/mLE il 37TolA Hd 52 F 0.45 m FEHE T3] AHsqct. o], &9E 300
m g =5 5o taAME BAAA wolA 919 14 PCL XA F FHel ¥o] 160 ~ 240 mz AFE ¥
3kt
(3) AlxZF A
g9 e B =A(fibrinogen), HAe}El(gelatin)d I %J(Hyaluroic acid)2 MEM(Minimum
Essential Media)el 22+ 5 ~ 10 mg/mL, 35 ~ 40 mg/mL, 2.5 ~ 3 mg/mL= @11 37CeolA FHhdt =<2 & 0.45
m EZ 58] oJsdtt. oy fNol Passage 47FA widd He A¥XZ 1.0 ~ 3.0 x 10° cells/mL 9 5
T s 29 & ovpo]le AAE 300m WY =FE 53 gl z BEAAA 2782 13k PCL A A F 9]
Mz AAYEE AZ 9o Eo] 160 ~ 240 m= A EZS FA 6%},
(4) 22 &R AAZF A

} AAA AT U Hom  &§%H PCLE 500 ~ 700 kPa o fjAMA 2 BAMAIA 1xF PCL A A
Z 9ol Eo] 0.2 mE 2%} PCL XA &S A st
HIT Aoz 12 H 23 PCL AAF o2 o]FAZ XXA, AF L AEFTS E¥ete F2AE I

TZA7F A Axe] vix] (DMEM-5.5 mM 532 W 10% FBS ¥ 1% dHyAH-~E=]

37°C, 5% CO, AlzvfF7]olA 3Y Bt wlgsle] Aol 448 FE3kSitt.

o
]I.

1-3. 28 AX¥ 343 f=

AEe XIS FE37] Y8, AE uiRd EEY EET (25 mM) T AGE-BSA (50 pg/mL)E 72417t =
ot A stsltt.

AGE(Advanced glycation end products)v 18T FHFFsEE=, o] old = Xt Hjgh Hhgo=
Aty EAE gdnE fdstin, dagddHES oldaz|E 89 Aol ALE
¥ AGE-BSAE BSAE 2&d ¥ 37 wjste] whE Edolt).

FAsh AEE Axe e, wud 9 R LA BAs ASHAT, Wgele AEe] AoEzlel U
A B E B ALSE A,

1-4. FAXE B4

2 1 x 107148 247+9] e-tubedll 74 9 % 1,500 rpmell A 38 EoF 15 este] AEZ st
o]F  AEE 4% W}EE YU S| =(paraformaldehyde) & 4Tl 1A17F B¢ A3, PBS W 1% BSA 3+
|9 (PBS-BSA)S o] &3te]l MEE 23] AFeta, dAEYE T AX AR Hof 0.1% EE X-100 T
PBS-BSAS Wi 4Cel A 158 HoF wjalqitt. o1F, 7] % 13} o] &AS PBS-BSAS] 848kl A|Es} 4T
ol 1A17F Eor widstATE. A ES PBS-BSAZ 23] MHE & Zb tube T AIE 5,0007) o] FACS Calibur
(BD Biosciences)& A3},

>

{

K

F 1

A % (Species) A&
Glutamine synthetase (GS) Rabbit 1:1000
Glial fibrillary acidic protein (GFAP) Rabbit 1:500
Receptor advanced glycation end products (RAGE) Rabbit 1:200
Vimentin Mouse 1:200
Inwardly rectifying K+ channel (Kir4.1) Rabbit 1:200
B-actin Mouse 1:800
Phalloidin Alexa Fluor 488 conjugated - 1:400
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1-5. AYyEF Y

AEZE 78 &1 9o 29 ¥ =42
A

o (paraformaldehyde) & Aol A 30% F<F a1
A 0}91‘:}. o]%, 1%

Sdd3 =
g & JPdAndoz MEE #AsA.
—6. AF(quantitative) PCR &4

AE 9.5 x 1057H—§ Trizol A2 (Ambion, CA, USA) 500 upLoll *oJx] e-tubeo] =3 T A2ox 58 oA}
-80CAA 19 o] A3, Wed AXE Fo S22XE 100 ulEsE A F AAH]

et (vortexing) A2olA 168 o wlgetltt. o5, 4TolA 13,000 rpmO. 2 158 52t A4l& 2 s}
Ao dRks FEdr (200 pl). o7]e] e g &) oAZEREE HIlstal off-¢ °
AolFATt. o] F, oA 158 wlddt F 4ToA 13,000 rpme.2 15% YA Re|sta A
Ao 70% AT 1 mLE gL 4CoA 13,000 rpmo. 2 158 F<F A Es A5daS

). Ao] o} 9= e-tubeE FFIA AF3ko] palletol]l =717F 94 A &tk Hdx¥ A=) RNase-
Free water 20 pLE Y1 943t -80ToA H#AsIGIH.

T o
T

S e

9

<)

ZZ% RNA 2 ug® High Capacity cDNA reverse Transcription Kit (Applide biosystems, Forster, CA, US
ME AFE3sle] cDNAE AT, ©]F, cDNA 10 ngoll Power SYBR Green PCR Master Mix (Applide
biosystems, Forster city, CA, USA) 5 uL, A& (Forward) ¥ 93 (Reverse) ZEFo]™ (10 pmol/mL) (&}
7] 3 2 &) 747 1 ul, double-distilled H20 & F7bste] #F &%Fo] 10 uL7F HASATE. StepOnePlus
Real-Time PCR system$ ©]-83}o] cDNA 5% ZA3E Ao] Comparative CTHOZ #4133},

=z 2

Zepolvy 7145’ > 3') EELE
GS Forward | TGGGAGCAGACAGAGCCTAT 1
Reverse | CAGGAATGGGCTTAGGATCA 2
Kird.1 Forward | CAAGGACCTGTGGACAACCT 3
Reverse | GGGATTCAAGGGAGAAGAGG 4
GFAP Forward | ACATCGAGATCGCCACCTAC 5
Reverse |ATCTCCACGGTCTTCACCAC 6
Vimentin Forward |CCCTCACCTGTGAAGTGGAT 7
Reverse | TTCCAGCAGCTTCCTGTAGGT 8
RAGE Forward | CTACCTATTCCTGCAGCTTC 9
Reverse | CTGATGTTGACAGGAGGGCTTTCC 10
B-actin Forward | AGAGCTACGAGCTGCCTGAC 11
Reverse | AGCACTGTGTTGGCGTACAG 12

1-7. 92" B3 4

A o] RIPA(Rad1o1mmunoprec1p1tat1 on assay) €&&9 1 mL, ZZEokAl €134 1 pL (GenDEPOT, Katy,
Texas, USA)E #7leh & 4TColA 247k &3k widste] AxE &atalvt. &3&E(lysate)& 4Tl 13,000
rpml 2 10 5 AT s edwrs Heu. diA AR = diA 20 pgs 10 % SDS-PAGE Aol A
80 V, 2A1ZF FF M7 dEskdtk. o] %, Ao ZS PVDF doll 100 V, 1A3F 30% &<+ ol&AAT
(transfer). PVDF ¥h& 1% BSA-TBSOl Al 1A17F E<b w3k & 1%} A9l 4Toll A 1243 Bk kA AL, o
F, 0.1% Tween 20-TBSZ 33] Al#&tar 22 &) (HRP-conjugated) S AF-2ollA 2417t &<t wjd3t3ith. PVDF
atoll SuperSignal™ West Pico PLUS Chemiluminescent Substrate (Thermo Fisher Scientific, Waltham, MA,
USA) & A3t  ImageQuant™ LAS 4000 biomolecular imager (GE Healthcare Life Sciences, Piscataway,

NJ, USA)Z &l Mi=E 5743kaL, image J& ©]&3te] on|A & #4133},
1-8. Fujdlx B4 (Luminex assay)

ME BfFN 1 mLE -20Ce] ®HA3 & D & P Biotech (Buk-gu, Daegu, Republic of Korea)ol] <2]Z 3}
IL-18, MCP-1, INF-a, VEGF-A9] ¥H]Z =H3}qit}.

_12_
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2. A3}
2-1. 28 AXe 9uid g Huw

HEqA el e AXEE g HAlol F2A1A Passage 37bA] wlFstaltt. mdE e MzoAe] T
IS #Qlsty] Adl, FAxE £4 2 dYdd 248 skt

= 38 #x3PH, passage 39 HuE] M¥xe= HY AES Eold vlA GS9Y, /‘ﬂ ol s FHEE TulEQl
GFAP % Vimentin® w&o] #AZAHATH, (SE FFEH 0| ES} R olE %33} FEHS Ao Z A A

X 54 -l At o),
T 45 Fzxshd, #Be AE9 passage’t S7IETE AAEE 2y AEY RV molAE AL EIEsi.

Passage 39 #H&] AMEE o] &3dle] mMIdE FZRAS AFXAL, oS 3Y T siFAA FRANZEEH He A
k=]

E (3D B AE)E sFEisir. By Axe Ay Fg ¢ ol adds gRlshy] fdEl, |ugdd E4e
gkt ojuf, MYE TFZAE AEEA g wg HGAoA F2 wjgE 2 A2 (2D E¥ ME)9 v
ST

T 59 65 z=xstd, 3D 2E Axe 2D By AEd vl 4 EEs A A We FER o)Fd sos
#AEG 3, 53] AEAANA AE o5 FEE @A GS, Phalloidin®] AAHoz WdE Rz Q]
o}, TS, 2D "B AlEole WEd ZF Ad #- oE Kird.10] Ao AAEe] 9l Wk 3D HY AE
o= EH i (endfeet)ol HA|sh= AR &S

Avpdom, ®oddgel we e AX WPE TEAS Fd AAY B fA@ deH 549 2 9w
a [e]

AE (G AL 2d)E A 4= .
2-2. IXEF ZZA 2 AXEe g Iy el
A

TolM = T @A WEtel A GS, Kird. 1o rde] AgAdatol Wl zae whH, GFAP, VimentinO]
7

Aol wlE St Aoz ZAFUY (Teri L Belecky Adams et al., 2014; Pannicke et al., 2006).
Eéﬂ% /‘ﬂﬁ 2 3D '““]174 /‘ﬂi“ﬂ EH'H A > ZZ(normal glucose; NG) ¥ ¥ %9 Z7(high glucose,

-
—1_4_0
, WYY B 3 guld $£F, nRNA FEoE Al
=7 % 8% Fxshd, 20 Y AEXE nEXET ZPA g X 2ol vl G6S, Kird.19] @do] {9
Hom ZFAE Wb, GFAP, Vimentin®] W&o] fejAow F7ke z1ox gl Art.
99 108 Fxsid, 3D By A¥EE u¥
(e}

Hog kA% WhH | GFAP, Vimentin® o3

o
0
BN

T 118 #H=z3H, 20 "He AEe 3D PJE% xﬂgoﬂﬁ chul o] pRNA o] Fds A WElsle AES
& 1 z Al w8 &

AvpoR, 9x Aust FAF B4 AFSHe DEEG E20elA, 3 B AL 2 A AXel wa) F
S WA etk 2 O 5 Atk uebd, 30 B Ak g gAe) mueA 9 48 9
A7E Pk 4AF AY =72 AT F AL AL

2-3

L AXEY ZHA g AXe Alo|EFR R AR 2] &
A

thorel xww 27 A Be AEe e wE Alo]Evlel W gAelxl wrae] wsk2 delsly] 93], 2D B

2] M3, 3D 3 AE (printing) % 3D Hg] AE (aligned)o] A E=Y, AEEY L AGE-BSAS A3}
o 3d L WlF T AE agAs FA5T. ojw], 3D ¥ AXE (printing)2 FAHE FRAE 1€ ¢
ksl ME7F AEE A e AEolw (& 29 Dayl %), 3D 7] AE (aligned)E FAE F+x2AES 3¢

Bt ekl AE7E gHhE Aeoltt (& 29] Day3 Fx).

= 125 #=x 5}”4 3D B8 AM3E (printing) ¥ 3D B# A*E (aligned)= 3LXE
|8l IL-18, MCP-1, TNF-a, VEGF-A #H|=o] fFojdo= Frid Aoz Ay, vk 2D 23 Al
AEEY i?ﬂoﬂ gk AFo] BT H gAY Fo]4d FUHE Holx] &gkttt

AnAom, gust gl YA FERE AER 3D B A QA G BFANAN AN sk F4
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MCP-1 (Fold change)

R - B - P L
= & 3 & ] =
¢ W e ¥ [ W

30+ printing 30 Algned 2D printing 30 printing 10 Aligned I0 printing
after Day 3 after Day 3 after Day 3 after Day 3 after Day 3 after Day 3

T F- {Foldl change)

Al g

<110>

<120>

<130>
<160>
<170>
<210>
<211>
<212>

<213>

Hrn
R
maw

VEGF-A (Fold change)

L

B A R e W0 98 b 6 W P 8 6 o
- i\ o B L5 &
po* W o o o e

1D printing 3D Aligned 2D printing 3D printing 30 Algned 2D printing
after Day 3 after Day 3 after Day 3 after Day 3 after Day 2 after Day 3
B O=

=7 =7

Kyungpook National University Industry—Academic Cooperation Foundation
Structure for retinal cell culture using 3D bioprinting and Uses
thereof

PN190292

12

KoPatentIn 3.0

1

20

DNA

Artificial Sequence

<220><223> GS_Forward

<400> 1

tgggagcaga cagagectat 20
<210> 2

<211> 20

<212> DNA
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<213> Artificial Sequence

<220><223> GS_Reverse

<400> 2

caggaatggg cttaggatca

<210> 3
211> 20
<212> DNA

<213> Artificial Sequence
<220><223> Kir4.1_Forward
<400> 3

caaggacctg tggacaacct

<210> 4
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> Kir4.1_Reverse
<400> 4

gggattcaag ggagaagagg

<210> 5
<211> 20
<212

> DNA

<213> Artificial Sequence
<220><223> GFAP_Forward
<400> 5

acatcgagat cgccacctac

<210> 6
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> GFAP_Reverse
<400> 6

atctccacgg tcttcaccac

<210> 7
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<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> Viment in_Forward
<400> 7

ccctcacctg tgaagtggat

<210> 8
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223> Viment in_Reverse
<400> 8

ttccagcage ttcctgtagg t

<210> 9
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> RAGE_Forward
<400> 9

ctacctattc ctgcagcecttc

<210> 10
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> RAGE_Reverse
<400> 10

ctgatgttga caggagggct ttcc

<210> 11
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> b-actin_Forward

<400> 11

oin
1]
Jm
el

20

21

20

24
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agagctacga gctgectgac

<210> 12
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> b-actin_Reverse
<400> 12

agcactgtgt tggcgtacag

_25_
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