[ >

M

18
o2
ro

°
N

Xt

= [ =
F iz 4w
o X| X} 21 O M
- H o o = 1
YRBON| §7 28E L2123 19045/8 32

X 653 WWW.gistnews.co.kr 2025 9 19 2L
7| & I PR T c 2 E
SHO| BEMIR AL EFE LB QI8 2 EXF > 38 | GIST, oM I EhAst 11X 3 >4 | X ETQOop AL 2| WIS >50 | OMg|2 AHRE >6H™

A=k

Rt 89 129, GIST 74S8p7] 22
AEol FaFL ol B SIS0l
Kol F&5HR] Y,

Sse
AP BB S Rk 5

e >
4L oY |
> O

LN

A AtolEo]| F<3It, shAIE
MES =7 AIF0] 716t
o F<&6HA] Eolal @3 Al
YolHoA th713Ic) &5
2 Q11o] Algte 2 Al
IsE Y shlES A= st
F46HA BolA o UbekE B3
GIST £5H3|= Al B4
TEE ZAEH] €
FACE A& tae
et 225 O 2 AIAFICH SHY
e SZMAEE Qal QIEU £t

A<
T
HE pCHIS =2 0|23 O (68%),

©

ir

=
i)
Ra)

o i
50, 0f
rfr re
1

X
0z
0

o\, lm

5
et

GIST

10

i

0]2l9] Q1S AFEH(16.9%) = U]
(1.6%)004 =4 AEs T A

o) RE S50 94 QB ¢
A4 918 BlAIRe ol8d 2
JEe AARCHB0.4%). ol9lol 3}
ME T ATMEZ

02t

g
MNEES
HE2 LEE17.3%) =
(1.33%)E olgditt. =4 Ade 7
ol RLFE A2 s 2558 5
197H0](87.6%) +Z4IE AOIE
% BAIE 4oH #HolXlof 18 o]4
H&0] 27190 o]l ZAF Al
A HE 22 Ao Failed 0] L4
Aol B7HEALH63.1%), +441E
registration HE0] ET]A] Z&= 2A
£ AATHAT.1%).

4 AF ddie =4 4

T—

2 87 ol

e

2t
o

[
o2

A
T

rr

F 5E7IAl 7ve o] 2dstlen 2 So A UK 58 Q7 RIT

(54.7%), 307 O|=7HA] A% A&H st 52 £AI7F dojd 20] F
CH23.6%). 012 Sl +& Ade 91 HHCIE fdshyolaty H3lrh
ol TH=9] SHA0] AMOJEO] SAIFS  GIST 22 AIE AH o= ¢ Wl o]
St AMOJES] Hap7t ghdstal, o]F  EXjSic). o] ¢ dahHE Al 54
A% o] ZAI7E AIEHEE € & 1 & 9l 2488 #AE = e ggs

o WaHE Ae SaEo] o] BAl
Ol AVESHR] 25t Al 23t 2 (E
o 9, BT WS 0-4TEO 1}
BRI AR o] A ols 9%
SAES S 797 96 2ol

T ) —

SICE stuli= of4te] ZR1Z 201610
e Fdsiy(EREd 1A WEN
= 5, 3 Aol Eos(End of Service)
) 1049 71 sLatAl 29al 2k,
A 34 =0t o] & dshol ZA171
271 He QAULE okAIEE O] 2817
F4 AIEoA E wishH ol ZR17F A
ALt stdE0] AEAHA B J%
2 ofA HHA ¥ "SiHol Ol &
HOZ QAo & H&Ea Aol A}
217 EVESICE TFlS] o] ¢ WehH e
oAl Q4] A= wAlE o oIt AR
HOMEEE “ol A O] AR &&= ofE)
2 FAL REZA L UFLE FEe
o, SAxf ofjite vkl FHl wAE
g ot opnt utehd WA=
FHAY 2 &9 7k XA WA
7} 7bse Aoty etal BRIt ot
FHGEZF2 “Al 87] st 2y
St @F= 47| T TAoIH & AH
o] EG4 o EXNIE 8ot Hle W
o] THE EAI7H 2hdsh= A oldst
7] oJELt. o]0 AHE S/ 4709 1}
EZ L0 HUHE S0/ oA A}
17F AjESIA] 5 oRZITE ekar gt

SHA # sk EES LIERSITE

StHES BAIE 24 © = shulof
AR 9 ARE 9] e E 72 A
2 71 o] QTS 2O LIEITE
(562.9%). o|Qlol = =& L1 EF
HEg HidetH AHE Edctal 5
2 AEg MAAIGHAL Sl B4
(24%) 2} 5= 41 gag Qe
E42](12.4%) TS QRACE,

S+ A 1ARE 408 o]F FA7}
O|F0|E Wi7tA] sHiEe =4 413
% 2hsh Q7o) Tl Ete AUt
Metd & AR thg ity ottlet
T 2559 StHE0] EH AMUE
45t OJA) B2 E X|FE 4 Qlo]
HOIrY,

stdg] 52 o] EAlo] tiall dEz  Jit g ARLE PRI o AH
JEHE, dHECHEY, SHEEEY g HZ2 =% /K9] dHE JdE 2
A8 Ad @F 3 298 T ot Bttt JEEEEE SAl
L} Sotds] 52 stdS0] A2 Bal 480l =eate FHIQl oIEUl ol
€ A& A 7idketo] 2R oH, & 7hd Al wAE 2o, |
ojQloll e FH U Al Z@), AH & 2 10GAE HE tiYZs UE k=
g S A HZ B Hwd nid 5 ZH i AR AP0l 0GR gee

Agolgtal HRich

iU Al Eoll thaliAl
e FHU Mt Ze +EAE
HO Ak Zee el ASEoR &
HolZACh THeE ofj ik SHH 9} 7t BA]
9] #=0] =Qsl SA Aldols
ofgd=0] At ekl Btk +8 A1F
AR Hat HEARE "Ho AEE
Clsttete Siriet 22 AlaE A
AFE AXOF ol F TSt fE %
FLU A Foll 22 Vs8] BZRE A
ARoz didg 4 ok ehal 2ol
23ld o] Hel A=s =g Al
AH BEE S7IA717]0] AEe 1L
7 B Qstrtal HERACh st
Al 7St 271 T BRlE
T8 218 2F tiall 2ds] ¢A
o, ool tisl w&& FECE Of
2 QFIE|Ql AH et & 551 ¢
ofl Zlde thehlttal 23t g6
FIEH2 Y Ak Qo Als
g U704 S& Sofl Stls9] =de
S Flast g 5 Aes 20 R
=

SHAE]
S =

0= ¥

Mo o rot rjo

]_

0|2 St=dHAZEQ AtHZO]
1Q9A2 7|En sty
tiell &6 QIRIskaL 7Kg
di3iTt. o] dof A
o AEE JlEe = AESE
S0l Esh shul 2 ARIZ o
& ZAIE oetetal =4 SoIth A2
T 2F 44 §lo] sH=0] Yok= &

58 $28 & YA v,

el

=

01K 7Ixt
yourimlee@gm.gist.ac.kr

O]

A FAAFOIF RS 7HSTY Al
& A} = AP 5

1To T
o sele 257 BA SARC

ol

&2 N8 Solo} B
971% Yok RIAEARYIN 1

B3 QEI RS 11 019 FRHCL

NZHE Z7He] 91|
S mEH 79 18%0] 71S
7] 71 WaEo] BT AFH & A

H
27T

7 48 olgoIgink, ST ) Bk AR 29e £7 A1F SolE
4 ATEO| ATV QT TAR  ©E 15 SB0| HA YUtk
O AR ARt e A AP 53 Sl ARE} O st

AARARHBINNE HIEG AR
Shto] W A7H0] BAEIR] ek
T, THE o) 49} 8 FR7} e
w71 Sk o] 52 AEY AR
HREY 49 AEE BAHEAC

SRIEL} 2571 A SR O
ol S S SR oIt 22
UE B shlo] ST B 7}
Ak E, AR $90] BARA 2

Of StdE0] AIIEE Ags] fldl

To o

H

L EIAEIOIMO] AlZHEE B A9 ARSSH: gl B AE0] RofA
T QI9Ich BHE AR <80 ¥ 2e SS0] 2uEe 5yrt

AREET S BN, Lol

o AVEREERE S
St AIRIRZE ARl SkEA
Qo & 2Hs AX &
ATHL QIE R, @3] AlFE7}
L2 s & AR 2 S 3t
0] dhlgial, H9] ol glo]
k= de A= HBAt oo 3
A ALHE A= stdEs0] ede

AALE 71E0l S/ e AIGFEHETE OF

(K| AZ)



2 | 2025 9E 192 =22Y%

2771 = SARY) B2 g
botlet S22 And

in|
E} shit9] sStlSke e 7HAICH &
O] S/NEIX] Lot Stl=

AIZHE B 2T 2N
Al AI7HE PR IS The
b0k St N WIHE W AN

=l

=
9] k= A ot STk, ths
SI717F A & N DS =

OlgiT}. o] FFEOIA WS A4 A
o] WAE7|E Tt 0l AATKS)
A5|0]A] S IHEO] B} Btk Az
HO EHOE WHNLK ARG
TEshe S AL 0 o] 2
Lj 25 AZHES St ALt

A7ERE FE S wak= "
5 AR Hde gecte 1w ge
slahd FAER], A% 59 ARE 4
% st 9 g gt aHEY Y
Uy, 29H 5 SR 1udst
o AIMEE B Wl o
of A7} € A7 stto] =2 AR
S/ olEgt |97} mHEEEA] &

A7] WZOITh

o A QT Al SRl AR
SAM7F =017 ol Al SHEYE 4
=

Eotal ERiCh sPES0] A matt
S 86t Adst] sl A
SPER0A 2EE AR = ST
Che BHOICL HAH oA Al &
AL Y wavt SAEA 22
Bee Erol o|R7} ). 21 29
9] B2, Wi 55 HAxfol o6l
0 &2| dFgol F7hz dQsith
et eig AAE ehsoh] Qs =
= O ARl i £ RE 297t g

A SEEL T8 sElaetibes g

E

s

4 A1E 20k "HE w7t 715K
Ze Ty B 29 5 A=
A 2ol oot 29 vigs olw=
TEAE o) HY g 55 0
groltal HHAAC

(o
0
;olf
E
1S
E
N
Dol

uf

g &3 g5 9
A0] fEgs] DeEH F= Aw9 Aid

OF OJ0jA| 4 HiEHTt

IS
jeong_jiwon@gm.gist.ac.kr

UX HE ASA|

20256 8¢ 4Y LFLYA]
GGMEFZ2HHE ) 0A =R
0l WER} ANEZIE Q& 9F 709
9] =H|9} 319 9,0008 ¥1o] W7t
AHHS StHATEH W ECHR} ATTEY}
2t AIE E85t0] 1Y 2FAE &2
T Q= AFFE NSttt

2 of¥ rir

B7tote 13 RMXL WEAILE

o] Htoll= 18 WA WESAAL A
&7} S7Fskal QAT 20200114 2024
E7IA9] E2 N EETHO] nEAIIE
AAAH o] mEH, FA| 1 A=
209,6547101A] 196,349102 Z0IE
QUC}. 1L} 6541 0149 1Y 7
b AME 31,072740014 42,369712
2 718 18 8K ARIES oF
14.8%00A1 CF 214% 2 OF 6.6%PHHE
ST AR 18 AMgAIL & A
d 8K9] &S AFEAILIE HEok OF
23.4%00A] OF 302% 2 OF 6.8%PUHE
S7FICL

AN
5l I8N G e FARS 1
2 SEOIK 23 B 4 U= 89
47} AL 918 E 719E gl
Chal 2A30CT

i AN 1/ =/~ N O

>
14"

EREER
=22 RE

SRR

ne
I

A&
(O]eF GGM)2F &
toll th8st] 11d

H
>

N
o 0
ok

A 2 At A o
(2020-2024)

215,000 25
21.4
20
210,000 492824 176 20
15.7
205,000 15
200,000 10
196,836 0000 196,349
195,000 5
190,000 0
2020 2021 2022 2023 2024

R 48 ARtE] AoR A
& GGMOA AJAT5H= P2
d=e)'g 888 oFoln F
Q A WBORE WEOHI F
WES 245, 0150 QFEE £
S X5t 918 THe A V1S
Eotohs T W9 1K) AIA
8% W BE w0l 18 Boltk. &
o SRR BOR S BEd AR
2 Aok, 8 3 BAF 5
ChE Mgl OE £2S Fi s
Ol WEY S4-ASA ABUX) A
£ AL 7] OJAI SIS AlAE) A
g Q) AARIS MRHE &

Bl ol O
e [{o -
e
m

0

SRS AIOIM FHATHE 7|8IO 2 2024 2Ef MAte|= A% T7| SUV

QT News
Sm?:

N

X NNRE

220 20| AULIR? XIAEAMR20 FIXH 2T MIK!
OID A2 20| AULIR? XIRE2 FHICI 1|12 2HHBILICH

17] {18 ‘Al 718 Al A8 B A5
Zlee 2 AE I JekE] o QITh
AAEARIARTE FH5H= 2025
T AFSAMI Z1s7Et AR ZHO]
& A-w] =H] 709 9 SHFC
A 7172 a8l SR E 20274
7R 397t ReE o o, =H] 70
o] Y3 WA} 319 9,000 o] T
g ofgoltt.

71=2] 718t UX M& Al

WSOA ANFEZRO] OJA|AEA 7
=09| 7|H0] F= Al= AREAF AEQ]
UX(User Experience)E 7|¥tO& St
Ch UXE AFEAE AIE, AIAHE, ATH]
A 52 AFEcte WA BHsk=

TICHLICE,

HE SHS Yol
A7} UXE 716k fiet abdol=

Aolst AEEE Ts 27, oS
2ElY 50| ek AHels e Al
o @5 WG BAst0] ALlol B
Eo1E U= AE 27, AEHOIA
& AIBeH Pl B T
u 0) FHOIAE A} ALBRI)
eue AE0R 485 BA
UX CIROILI7} ALgAIO) 270k BA]
B GIHOR olsha 4 A Bk
npxlst oS 2YY BHES AR
He BES olSs 2ES ALEo
2R AR} WEs BEEHA %
& QAR Tkt ok

ol9t 2 FEow, UX AINE B
IR QI8 MR AIS PR
o 4 g ZoR AL,

.

o - |
O
Mo

>4

AFH9Q| 7|CHE 2}
e BRYAA AZASHYA

g 5 Ae JEAES A 9 7|
719 53t 37 A% F7ak, 7]
RS0 nle} & MBS 96 215 M
RIS SIal =) A 9XIB B =
sl L7 ATk ek R,

GGME 7 AAY Akl AT Ahe
S g83l0] TEA 5 AR 24
AHS0| QXA SAIRH AR Tl of
Beg Hes, 24 oL £A
HOHE = SN Ao,

O|4& 7IXt
sjunlee7106@gm.gist.ac.kr

Email) editor@gist.ac.kr
Tel) 062-715-5810
H,P) 010-9550-5902

[ nasrs



A
I>
Im
2
HO

20259921199 22% | 3

HET

50|

| -

At 78 319 (BH=AIZh SHa] A
o] AMZH) st= tin FALE
sjjsls THOE ASHNE 71E
25%01A 16%= YR FHoIAH
A A017) AEE F=71 NESHA] 2
7|12 Z-HC

ZMEL 25%—15% 2151,
Xt - §3 HE =M

7€ 30 (FRIAIRY S R thE
the )= Bore dEs) st E
I OiEsgy HY & TAFENE B
AL gt 18 ZAEST
A 7EAER A AEE AE
AAEE ZHE ot AR sS4
WHEREEOZ LG HAIEA
of Wet = sh=of Rite dsd
HE 25%00A 15% = WL 25%=
At 48 2AFRAL ERE A5
LAER, St=olA] Aite nj=o2
FYEE BE AE Rilks A
Ch Sho] YE(24%), FHATHED)
(20%)HC =2 AsHMes Fahdt
o nj=t AlZoIA 9] A™of| theh 2
&7t Zl=d, o Aoz dE EU
o 5Yst AsHAEs HeEdA W
L st=19] =8 =& 501 AsA|
tist AT 25%01A 15%= EEICE
HHEA|QF OJoFZof theh A= OFF
SHEA ZRAOLY THE Litofl Hsh
BoiolA] E2 RE de 2102 |
OILt S HEY = AMFHE 23t
© “Sh e UM A|Q} OJOFEo] QUOIA]

SHI| ErMIE S EI= =2 LHE

b - KFS X} 2HA| 25% = 15%
|-Q|okE M|, CHE Ltztol| HIsH E2I5HK| = i<

M-ATT| FIHE 012

CHE ofF Lkt O LhA| T gt
Al Zg Aroletal gt

S 3,600 &8 HHO FA-H
g Her RHECH BEA, ¢4,
OJAFAA], HIO|Q & oh=0] ™Y
= 7H J2ofo] thasl 2,0009 €
O] thn] EXt HEYE RgE ofF0]
C}. OFA7HMASGA -Make American
Shipbuilding Great Again) TZAE
21,6009 g 9] otn] 2
g HEL RYEC npAY 22 E
o= b= W Al A4 At 01
2y, 24 I ZFE AFEN 7
A H4(MRO) #0F7} e +F #
Etle AV TZ2AEY Ol {4
2ololl Tt & 716]"E FUrtal wol
M ‘22| 719 Q0 WH At &

20] Aoz AHE ek AU
Ch ot ‘rdt Egu tiEg ke O
g 5 2099 58S kol WK
T 01 o] AuE A% Hhe we
YA & ATS AW FAS QBH
Chehsl B2

SENE AZS 71 AL
A0 B, NI A FKo]
& T 23] NS AT S
QIO Az OHoL YRS 2
Orsl 7} FupEA] 22712 BOILY.

290 o L,
U ArRioll HEF 22

ofg ol A Eatof thet vt

LM EFZ--- A Qotet FA} =l 2

71t elgnjefof mEH X 8
€19 A= gk 184 o]4F H1d 1,016
He oz RAbst 21, SHA
63.9%7} “&ACtetal YrEsal 32.3%
= ZAEri et U £ At
2= TAE QI6ket & 4a17] njzRg:
O] HACL I1HU AFsAtet 4 E2of
of theh 7t A &t EF= J
FHO| IA| Q14 A St AFsRk= o
0] AFFRASEEFTA) O] wh F2A
tHAO|E HHH BT} EUE 25%E
By QUACE o FAOZ h,
UE EUZI LA 15%9] AHsXAL
TAE BpEon = AZofA] S
0] FEE 25%ZQETE] A
0] AlZHRLE o= & FATHO] FTA
E TAR AFsA A 125%E F&
AT HOLSORIR] Lyt 4 &
M= 71E 50%7F fAIEH 24 AMY
of & E40] g Ao 2 LEEL.

ol BAS EYE flEYo) A5
Kl 26%2 o715 F| AAROR o]
o1l Ziolt}. olY HEEE 68 25
ABRIAIZY WiOLHS W] B
ANEYE A 2R E4 Hopo
il £ZHoR =olHr) T8t
N3 0% ZEMEo| WHEA @
oF M AFEE gtolof o= K] Bt 2
O KO o FAO 70 e
S& FAS AH WEE Z0R o4
Gind

BN N
hspark5091@gm.gist.ac kr

10

Al 78 22U R E HEHO] FA o
= HAFCE 22 A Al HESS
Aetstd o] HEo] HXgo] met 4
HIA} G- e SO1tAIEE, Al Al 2]
alfop gt H = Az
ESH M8t x|

Ols8i HHER 78 +
oot HE, S04 HBEY|w7
HEHE 20149 Zalinl Q9] He
= AIFHTH Al Adl ols 84
HESQ LY S4l 3Ak= SHIRE
Alst7] Qo S3AA Q! el 5
Rekg R0 et o] g0
HIRF 2kl o]¢] Aol7} eillsh &
Sith= 91H0] AlZIRAL, THEH ol
ZHOozH USoFLE HEHe S
ol SAAE HEEO] dJotde 3K
ol ZLolde Aae = es Ak
o, @EAILE AIZEAE SR whet B
=& Aks AlEshs 21 9Al SR

HEHe Sdl 2HIxF 0159 =
g2 OIBAIT R s 5 A=
slglo] 20jSt= 27 2dR
L}. BAl 8= SAAL] nAg Y |
g HI80] E0jEH Ajds] Q=0

ok = by
12 0% b Il 4o N

Rbol| TR HA, of<f d%

wobd Ziojgt FEAIEL ] A
2 AIEE S-S SAAES 71E H
2 FACEL 2= o] Were A =
glo] HA SOiASHE Al= AFS X
ZiACE TS REAPT HEEE &6
Tl Aers Fg 4= glo] 714 dofrt
oot =9 SUASE AlZofE &
EFA0] Zich thshal=to] E4 A
St AZRAES ©EH A o|F2 At
FE EFAL, AW 71 E T3 HR
0] IA FFEoH 71 HATL ¢
T S4AIAF tigldso] o A4
Z Qe 2 EAU BYoR HAE
g Agot= 471 2oty iy
E0] FEO SLlAAL £2 HE
Olgl= HIEO] 7si&lCt

ge 1Fg we tEHE HAloh
the E4els 201X &ttt 2=
2024 6€ 7Y TS HX|QH0] O]
Ho] A 78 25 ZAJR O THE
ol HAIHCE

HSH HX| 0|2,

—od
TOHRQH BHINLS] 45
BEY HRE S5 2247

CINEES
22 E5t nEo| AE Zo]

& o

A QIAOLE ARE 71A 7140] 0
o] T= 59 F&Q1 714 xjol 7t it
AR &1 Tk 1080] KL O
HHQl AEE AIKISE SAIAFES A
29| O|EALE Hiot= A E TN
on, HAFHH Ay e 45t
&l 71& 14g S &S Ll
E 2Hde Bt 18y 841 A4
of Hot7} QiXl= 2Tt Lelz2 283H
olA= 28 sl Sst AIE W&
g 243130 o= g1t FEs 2
ZAE Sl U2 7H4g gHot 2
o= 1A o= Aot &
Al AFEE IRl 2= 28AE0] o]
St MHIAE AlZE 4= QA o= A
0] MVNOC}, MVNO(Mobile Virtual
Network Operator), 98 ‘¥E='S
SAAIZRE &g Auhs MHIAE
AS5h= AFFYO R HolE &A 2A|
St QA S AIYSHA = AlEo] QL
Ak 7140] Agsith= &F0] Ut
SEHOl HAYA 54 9 &
719 HAa 77T Hot 48y
o7ty =AM Ql A Zet
g EEolHA L, 288 Z3E fldh
AEE 715 ALE @5kl UL

O i

s 9A] ©EH X o thsl

HIR | &5

A ZEEQl A4S S A
AR ThA 0]50] YOJLEA] AR,
slgis wrom M= 771§ Afst
= DHIAS 2 EARIT JI8u 4
AHERE SEe| &l K] ZrH
2ol oL AP] dRIE E=A
AMA Zotal =019e & & Atk &
ol JHO] BEddoz Qs ATtiA S
2 EHE B 7I71E g Vs d
= QU Wt &HIARES QEAE
Alofo] BATE EE HIE slEsS &
oIgh Q7 QUtt. Eo BH} OHE
slElS MZohs Al ods] 29
OEZ APIE ERILHH O|5Hst &
e AIMEHE Sdf A
A

-
(@]

Ot

frxi)

[RIgh = &HAR= O 2
7 QA Fok v A
AHIRRS] 3 Al FHHE
b 2HIRR= AlE I A <ol o
| A8k, ARale) ayeof Bt
S FHHiEliof BT

He T

O
10

1

fljo
e

10

f

o

< o
.

:OL_‘,
0 oy = 4o
QH% ol
ol

(2

)

Hrw 7|k
doyoonj1109@gm.gist.ac.kr



4 | 20251 9E 19¢ 22¢¥

A
I>
Im
2
HO

el
W

GIST MY @4 s

HAM|Z 2tdet £ HIFLIS #8

dybett WFY w57t AEskal
A AZ HARE 0] FRlleh A7t
=ZR8F=A] (PNASyo| HIIRICH ¢+
A A7t WA 2] Therst
WHEolA 53 Aghs STt AR
S Hi5] FEEQUTH

THIEZ OMI82 Sy 22| 7Y

GIST ZJEYE 19 AFAIS HY
A9 SHIQI TAIEZO #st HE
NG}, Tt THIEZ FHO HAE
27} QIR g Qe Ol &
Qs 7158 sk FRAERE AT
54 gFolA BEH FRAGH ZA]

TS T 4 YTH= AMS FER U

Characteristics of microvilli in epithelial cells and T cells

Migration

Epithelial cells Teells
I I
Uniform length Iregular length
Constant Dynamic

Sensor Sensor

Nutrient absorption Migration guidance

AL HIB = 217

Ag scanning

Leaving

Structural changes

and functional transition
of T-cell microvilli
during activation
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Shortening to form:
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T=cell Microvilli Particles
TWPs)
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T-cell Immunological

Maturation ~ Synaptosomes (TIS)

Sith J2u ofds] nAI8R 7t of
27 S =A] B TAHZZEE o
27 LEL=Xo] #st AGts 2ol
DHEIX] ZRUATE

AFRL THEZ FHO N8RS
Zdol= ARE Fot EEstal, o]y
St QIXtoll 9lsl FIAER7F MYtS
oAl o] AJStS GI=KE Yt ¢
TR THEZ ge IFolA O5s
oA OB, AT BHAZ A
gioh= I & HAg e Hslo] o]
S dAo AT AAE e ol
gict, ot o] AFFollA] Cded2 AR
9] gr5i0] A= AAS Lopdl
Ch Cdc42 98K = M2 EF 7
2 42 o BEAK= FRAQ
filopodia® ggo] Q¢ Jets
Ch AR TAZ9] OMEET}
HEAO1 A|3E9] filopodia?t FAFSH &
qg 7IRth= Ao #55) siE &
AAE ol nAlgR g49 2AHA
0l 717 Bellal nA8RY Ts
Aol 9+ E ¢ A5 A FEIICHL

Mgl Mol A= THIEZT S AIA]
AIEQF MY AIYAE g8 o )
N8R +x7F 81sithal Bt A
TR nAgRo] TCR Alsrg &
A7E A Qo] g A IFF oA
ATl M BHORE, ZXO7 0|55
E ZE oA AFolA Eolgy] mE
of DAEHE T&7F Y= AR
o] dE5g0] Qlrtal MZICt o A
TOl Al THIEZES] HY ATHA Y4 ot
oA HIHA8HEE ARFAlE= Z10] of
L]z} TCRO] YRS 2891 TCR 1t
O|AZEHAH AHE ZE FE6kal
O|& ZEFIC

M o rok

M oML SN HY SRZoR

— [= T BN SR |

THZ OMERE &71EHY 55

wnN =

YIIMZO| EHOA ZO0FLE2 OjM[SF £712 2ol =7
HHSION SRMAMZ E= B M2 T/B MIE B X Aol M2t 22 ZIF A0|o] ZAH

H AR THIE FEAI(TCR)QF HA
A= BAE ZHo AEAIA =7 &
¢ Qg FHSISIT Ol TAIE B
g EoIM 5Q% ggts iy 2
3l= IPEolA TCR Hlo|a 2 ST
AH 841 c-SMAC g4 EX5]
CHEEQl HASHE AIHAE FET
Ll DASEE “THZ HAANHES
(TIS)"2tal HYESE o429 7€ O
2 TAIZ7} APCO| WY HAIRE A
gole £ iRl dRE st
Cdc42= RhoGTPase A€o a4l %=
ZOIRIE NAIEES] =0t JoJE &
ZSIT} Cded27t AR AL A = H
TAIRES] DM 8 R 0] A Aah=h
Sl Q1A] TCR AlSAY, APC Z¢
2 TIS AAH0] H 5 A4S

71E AFoA = nMeRE g &
Al & Al2tRl= FE OHUE BHAIE,
Ol A= nMERE E43) ojF
ol .= Yo} TCR HlO|AREHAHE
5807 eulslll Ak W&
0] THIZE HAAHEZ(TIS) = EH}
EoIths MZ& A4S FAIRICL &,
H oHHUolA 58 WY Z;ES
Z 7|1E9] fiHridE A

Ry

Cdc42,
DIMBR &do sid ZHXIUS US
OJH ATo|A 7HE 5QTH ¥
Cdc427} TAE HIAlER €49 st
ZHEREH= Z0lt) o1& Edl nHg
27t THIEZE9] &43) TISO g4 &
CHFSH JPA o] OJHIAISHT = AME S
S WICE TS TAEZF 4104 B
gote= EA DAIEE7E o2
AT 1 AR =R o] #ot A B
ST}
AFR L ALETH AlE B SojA]

=
O|F A5 AlcHES 7He Zxstal A

QIR0A Heot= Sla, HI0[2 2, 0|2F S0 MYt 22| 5= Yoiot= ME

Cal 2130} O] W Cded2 2R
A& npeA Ry CASIN GARE
HAHOZ ALESH Z10] sipojtt. £
B A& mpeAd 400E= TCR 58
Al RAC] g Aa), 2t o] 2 o}
kSt HAMA "2 O TR ofEl
d 2 ERREQ HE AsiAL, 1
RO 71 5E olokrIst7]of aledsh
OF g ChFsh H=50] EXCE AT
T Cdc420] E0]F Q1 CASIN A
NE TAHIZo Aelal 2 HEolA]
2= Chkot s HekIr) 5
7t2 A7 A9 wpEolAl A& nt
471 EfOIURA] ZALE Yok TS
2 21Qlo] FHEA] P A0] 7HE o
& FolArtal HSint npeA #e]
7t HlgohH Ysks nes 2loleg o
Al B35l - o] ¢t £=410]
71T HESCE

OJHH MI7LofA] AlESSH AR A&
(Knockout) o= iy AKX

O & o5 wid b 9 v
SIZSIR=1= g ¥S[C PN P L ES KOA=pN 15,
gict. 12]al AR Bd A9 g
A OlZLHo|A HALS MxZ &
dots 118 50 AR W0
ZQ0t s St AME Bl
Ch SHAE 58 SAR &0 2 Q6
CloFet ofEl e & QXS] Hhad
O] B7Ka1, drdo] FAMEOZ o]F
AIK] Zof opA Aujo] deto] vt
THIZE7F ERGHA] L= 2A17T 283
Ch 55 TCR EEHA9] H610] 2018
O] T3] DAMIERO ZHOR TAIE
of 71s&Q1 EAI7t E4st Z10] ofL
the AN S BRI A7F2 olg |
2+517] Qe Cdcd2E E0|ROR A
dlsH= CASIN 9AIAIE &2, 5l
g oF= x| Fo| BAIE siEc
ZAIE O R Cded27} NNER g4S

THIZ ONE5,
HAX|5 EHEOCR &
AR THZ7}F 2431 mff 2o
A U= nHeR7 g AA] AlZ
of AYHlE mjj CIst AR E A
g 4 QU= AN S 9SIC o] |
AAHES(TIS)EtT HHEUL, HY
A SAZ st ot AFE L 0]
H = SE WY XA 71¥0]
THIEZO] DAERYUS Laolel= A+
o1, DA 8RS B g Eall 4
=2 £89 TIS BElok 28 4
ASE AIAFSHI A BHSICT
SIAf MLRIEe TISE e gst aeta
M E gatg] g F0]al,
¢ AF9 BFEES HIE ¢+ U=
ks G5 Al H R E FHlsk
QIC} 0]= TISO| Y5t= QKIS EHAl
ol Thrsl HojE st A asts= AlE
g g oFo)1l, FEFAOZ TISZ} 7]
MY XA g1 FHojde X
SAIZE A AA trdst HYEsks =
Hol= o 5Q¢% 9gs s ¢
SO ZgE o R /A &

S =)
e e
)

i

paRSs
orr

A EHOFEOIRIA]l @At A0
sEH & AA AFARS0] AFE]
2itE AZsH] Aldtele BHee
0 HEgg L2710kl REQAC

dgatsh AFY e AT
d2 4= fHt g5 7t o B
Al 71 kg s =560 Wi g2As
e o wie dde o dFgH
CHe RG], 2019] AFE AMdES
1L AP E st ge Ee o
oA S5t 2 AP 2
T e Aotk HEAYE vl E
Alztol met Tt deko = siAdE
T QoM BHE, QEE EXISHAl &
S0l AZeith 71E9] A4t diks
S Y=Erog UYHDE =2&Ql A}
alo] kel thefet AJZte = Higtk
o 2019 Aol Agote ¥e
ol A ALLE 7|2H S
2l ARAC

AU 7|Xt
minseokkimug@gm.gist.ac.kr



A
I>
Im
2
HO

20259 19¢ 28Y | 5

~
o

of e X

LFEHAGA| sPEAEO] K50l Al 7]
St 13 HAEZ0] AER
Ch &F J4 d9sit sids o
o A= shARS 107370 YRI7F

St A THR 2, GISTRH= OF 5km @

o
2
i
b
1)

SHATE X|5t SR HE
At 78 159 =S AL
20234 oAttt Xokr EYQ
AZAL AU} LSOl E T80
gomn o] AAlE el= Hloll=
T}t S Ee] =SAMe 91
ol 37 <50 AtFACE H &S
b Q1 AR W 1717049] 2
=Xt 23 TCE(ET|E2220E#)
4870 A1, PCEEIERIEZ 2o Ed)
3N RAFA 71ERE =L Bt
St = 242 |4 Akt 2RISR
AIARQ)OIA A ¥ 4o 4
e FEc B2 ERo EA9l X
St @Y EZlolnh Aldgh WA

BEE 47 BA0) B 012 FusT)

o
o

o 02
FIF rir o 2 > 3% @ oo 1o

P}

1

b
Mol

z

=LA A HF
OI.T_I ot

AP SRS 20 AR AL QUL

A EEZ0M E2H 2ol 3t

78 15Y A|3343] E3|9o|A= She
AL A5k @@ TS APY 2RO
O|F AL old 3|9of FHojst HEoR
Y HY] o9 4718 LA
AI&o] shghatet Xlskroll 4] PCE, TCE
7} 212} &t 2844, 466H] Z=131oM
Rl FAXN YR S| BARA =
Q¢o] goigirty XA AMIEA
Agoz Qs @UE R|sk7t FAR
i} EYEHORE SE2= {E WjHE
HOITH LHE #o|k Jrh

g} o] A2 WA Aok ] Ag Y
oAl oln] @ A0l EitSolE F
35| 3ot EUTH= Ae ARRUCEH
e 20179 ZFEYAl Kok He
A o] =& LA 7IERE =
Wt QAT SRARR ATEE 8
ARALE WEFOom, BFAIZE Z A Al
Aol 24 g 89 %A K6t @
3 AME a1 JAJTHL BEFHLE B

=
— =]

Al B o9 MY x| AEo] & UlolAl Akgsh= Alstolm, FARC]
AHERE A SEe A 2Jen, Kok #g2 #20] At oz &
GFAE ot AERe B AEA A 2R

ot ZAktol Artal "RLh IFAQ] oM GISTE ol Kok @9 ARt

A2 HErls Bizol v gAe 100 & WA 87 B AAA Kk
RO BOEA] BE RS WA 2 48 AAIS AL GIST AMSY
SCHs 2 ol UK i ZoA  H ARK: “Baold Agshs Alske
HIBYCE U Qe AW FHO| A & +ANMCIE §) B SRR

WA e Hagolu fde mAle Hol - &85 ATk T8t A 78 99 H

UR] GTtetH A&k st Arf & off 179 &EE +F HALoIA Agsitt

AP SZEQ BEZAE S = Bde T et Bl ojo] &
ofE B Al ZAMETE LA QL CRE FYVIAQ +E HAE Saff o

A0= FUSA 1 AME A=5 de eelslttal =it

o= LA Ask AbgE SAISHA]

1l 29 SO WS Ao Thet Hig

S 1lat7] oLk

SR BFAIQ B, BolAE &
it Aot B QWA i TF
ol Fdu tigoll LAal Atk 117
U AIHRAEA] 2He] 2 SOz Al
UE9 =0t ts AR, AEAIA]
CHAol et A=l ARATH BFAI=
AaREE ARSS ?l6l FEstal
A A= Ay BES HoJ Fof S

ALk 7|Xt
kimnayoon@gm.gist.ac.kr

GIST= Tshf?

A E 20238 A A= A
2 AHERE Sttt o FAR]
O] Klska~ 174320 2 HAFE nel 4
T} 1632004 71%A] Zat A=EE0] 4
ESRCH B3I 16X 15 shatt

~1-

T 17TYEE YK £0IE =L
2 3F 559 gt 2320] FAeHa,
L&, FH, A7t AR SHICE
ST} O F=0] {1 T AHAd
AF O] oLt} A& FollE e
St H71 ofdl, TAIA 2R HHO]
stk

30| 2 22 1 |5}
20253 7€ 17T9EH 197K, &
FLAA T ot X0 ARV
Zth 86mm, AFSZH Z i 600mm7t
He 9 Z271 It o =22
e AR S 43S v el =2
= 714, As Bo] E0iet TlaiE
Bt BE5E51 Giks, 9edd 5o
Ae Fe A 9F7s mE, sty
7F A 7R HojF o 3 Al
o] =2 F-ute 70740 Yot
W, A7t 5 A= J4 263, &b
2 F= 1241 S0 28 JAHE &
2 SAet A sl Yol ZFE
AHE 3O AELE 5 3Fe =2
2 QIst ulalE WA FICh E=6F 2025
H 8¢ 3~4Y A FOoA Al
142.1mm, &3 5 A Yol= F i
195.9mm9| =27} ZO0HRAL, E50

A 17249] B4 21017} FHHin)
ESH GIST P A0A % Tls)7 &
MICE n A YGoAls 7€ 170
7 A

AZHE )31 66mm=E 425mmo] 245

3l 83mm=z 1656mme] =sts 9 &
<2k 7153} o]= Qs e s, A

7 ABCE, QWE, /AZLE 5 4

ELFIE AE 5 FH S04 Tt
& F7F DojRtrh FHE 3R] FLol|A]
O 22 E /¢, T2k B& 274
AT T & FY0] AU E &2
TEtal AV ePE ol iR E GIST A
Z9] Aot A71A 9 71AA 9] F4= 1]
Sl SASHA] LRUATE Y 2HEE
ofl A= 2ol A& Fa= mlaf7t &4
St Zik= tHAAOIL}, GIST+ dlai=2
FEFH 7 B SAF A vl
FAAA R Soll oF 6FE A
O] Al B HIES AR E o Foltt.
Jg8]al B olst A5 W AY A
HS$ HEOR oF 1AM, Z4/ER
Ol A= OF 2AHR], SHA] - R A
O] RA] H4= HIE0] 50 Zio]lt}.

7] W2 ORLTE B &40 Ha
= 71% HelE Qlst ZA1H 22 Z7}
OF LAl FAQF v AA 9] ZEEQ
TAI7F Agter Zaith 714 KR
W=, Sk AJZHo 50mm 014 Wel=
HAE 227} 1970E0) M8 2.4
SlolA] 2013~20221 A}O] 5732 &
S3CE &8 F2 UlolA (Nature)ofl

A7 0] mEW, S SEolM o) S5 Aol NBARAILL 20274
H ZIh 2) OlAF Al et Z47h olof YEE ofEolCY.

S71e 4 Qlom, 53] 729 R

A% R ARt WEHOR AE B Al STHR| AlY 44

o 210 BAHCE 3, 793 880l B9 MM 1s|2 Z017] $IsIA

O

Z27} ol AR E AlojTh = AR ZIZRIS) Alsset gkl A

O Z£2= Qg ujalle] JQl2 A+ o] Qs WA &7t oldE= A
AF ZAITo] otd, @ElE stk AUiLt oFH S Q" K92 AR
i 2 59 ZAl 729 Atk #Qlskal FE 1lsiof st Als) 5+
2012001 RJof tiFECl = Sk AHOIL Klete7kAE 20] WAL}
2= ARME 80mmo| HIE AYst 7] otz s¢ole 2ol Jsisde
=5 AR, ShAE ofHAI- ARE oF HTh EES 7 EOoL HEHR
g 8omm7t He 9 A, skert - 9 34 s ARIsh AAR A &Y
YA AFeh= Ag0] 871tk 2019 & AR S0lstke Sk sl
UREH L2 oled=EE S4CE 1l 2 Aos WEoL HiF FHe
A SARE Frlotal AR F0 gd wlsior oh, 4 o] JACBER 2
SOR Qo £E WAl 2ol FIF Al &3] 9l o Sttt Aol 0] &7
o Zpdo] RALal QT o B 7] AlASH SA] dlE BELL, A
EE8S, Sits 2 AiZE Hal gk oA Wi Q1 IATE QFHGEHA O
o] eufdl XF0l Fil WE7E ol 1lske Z10] eEE X7 Zojth.
AE #Z uele FEL 67]0] ZAlE
Ol MAIthol LI et ofLet k2 F9E URHAAY, v ngl
7t 2% S0IT FERE A o], ods) Y 5 Ut 7IES EA] A
HI7}F 210131 WhKIA] Zohs Lol Hid 27 HHIA] ethd wloi e tHee
HIRGITh o dFdS2 disdz  of 39 i< A=t 7iEat g,
gL 9 2R sz MARMl 7ks AR Zi7hQle] s el TiHI o]
SR &%, oln) 1191 22 whAIK] Qe AIFOIt OJF2HE A9 Al
Zot A =2ot KSR E AFTIal  ©o] g7 thusiof Sit.
HEIOH gL BlEs YAl A
gote Al AREE RSshAL
OFr] Ad 39 0] Brh AdAZ &

N

= 1

01Z3 7|Xt
ljhaass@gm.gist.ac kr



6 | 2025¥1 9E 192 =22Y%

A
I>
Im
2
HO

7] &

Ol 11

sl o5, ZQ o7 Qs 2 alst
OF LAt AMY AFa17} EHEERT QL
Ch 180t Algd BEOF Hjuhtol
2 A= HEE Sl ofFs] |
SHIR] HEohs =sAE0] EX)SHT
o7t 242 B7tels 5 2=

718 mEH Aus] A F 517
£0] 337t g ZEdes 30.1Y
2 14.22091 2023E0] HIH 28] O]A}
Z7}c} E5] 20184 31UE ARES
e & ZAAAOL 2022F 7 At
SN7HR] &3] ThAl S7HILE 71448
e Fg Yolog Hejge 171¢49
Jgk ofgff A2rhEst 371 *Yt &
St AAE A1 =3CE

ZHo] ME =SS AR E =
1l AT Ads] 2GESOZ AR
ME Yot =s5A= 109 & 71 B
2 £ AWITEo 854 29
At ZAl A0 mEH 20244 A=
LY SIAH= 2018E0] 0]0] = HR)
Z BT 2gZs AR S92 42
O 35491 2018 KL} ERIC} 0]
= AR S91 A =9 Hstet o]of st
AFSA] Q1A] A5ko] At 4= QUK
71% 712 Qs ZH A0t 237
B 7171 O0]RY 7Fsd e Qrt.
Z0] S0 AtIEZ B FAlS Al
A| ot =sAte] 5480] oJ&a] W
Astal Ql710f o] af&atr] f1sh th

= Ol EIR

|

o

=

1=

| B

Q5.

EA £ 0|2 SAH AP AL

At 78 19, A5 FHA] St OHtE
ZAMEOIA] 234 D84 ESA} A]
5t 150 gte A AHA Z2U AT
19 AMee 402590 g3 W F
UL 37290 1858
XA sy SAF S&o] &H 2
A HEe Uzlon 29dsh
P R At &€ EFAEX] RAL
gt o golet BrRitt. ofg &2 JA
=2 509 ¢ o]AoF SrhAlsH &
g oIttt B &Y oY wsAte st
YA 42502 HEY =80]817]0]
OIF LAt AoFst -s8tdol Th
St X1Fo] 81l ULt TIHEE 0
FLesAt Ol - =5d AFE Qs A
ths]9'= dHg Salf 0] ARA0] “O
FLesAo] sk 12RA AHEyE HE
o] FajQlo] dlof HuSH AFS|A Ef
Atolcy'etal FERIC) ESh “=¢, a1
A2, HEH S, ORes & =59
7 st AL RE o|FE
Ae] &"oletal A& 6H ] = LT

ShH 7€ 249, A& ARA] 5B Q1
o 9 7R oA ETtol A R 4=
Mg =d51E 500 =sAE AR
H A= AL YAl 119 Al 40
T oloIYlon Al A2 @F 1
Al 71& A7) 34.3%0] ol =

AN
85

HxE SA}

Y wER
Z T
=39
S8 OJHE AEHTHL 3
 UFLE ARERL HES B
ol= oA A0} 71%40] SAIO]
2 B ol Zah HISL,

> > ol
>, J:j i :

L B 52 AE AS AHl
g5 SH ATEE FA (A1)
C} 208 O]4) ARY AL HIX], AL
FEX AA FEOZ O|FA ALk
ot I8LksHe T8 17T95EH
MAAOPE A7 Zof| #s 2] A
HotS Aldsittyl Bisict ol¥l A
ore Ik Aol IA AREQ &AH
o] E7ISH AISIES 1A O 7 WHlg]
gt Holl 9197} Utk AFEE
2k 3% O|NY 42 Wl B2
x|, TREARE 2, 718 84 & o
L} OJ4k& HIEA] Algahof it 335
OlAJOl Al 2A1ZHAICY 208, &2 1AL
nich 108 0|49 FAlg WAooz |
Aok Sict. ol mEE H#A A
oto] FA E4E ¢ AEE 118

2
(w)

LERE BA XL -FHEE 2ot
JeL Rt 7€ 23¢Y, ‘2
GAst o7 23| E29] o)A F
B 5010] &0l 152 A%
& o7} QoL sEoAE 2E
A RV OF V|E0] BEgie 9t
11 JUC AR ASE2A N 2o Mg
oA RIARE &4=5t7] flall F4]0] vl
HR = Z27t Qrial sttt E=o, &
Al THAL 7091 WHPAH] RGO 2 TR
k= 59 o|Qzgto] EAl7F Hal
Chal HIESICEH AIA2E9] 715E Al
A&7 A AR ALAE SolA]
CEAPF e Aee AN =0
AR JAROAE LEAS HWA A
£ 2o AX|SHAL SHE SR &
= AT ERIHIC] ojo] AEVIES

e, G, B, 5 58

i, B3 [&)
o7 ZH5t= WBGT(S ST
$) B9 A= V|1Eg EYdior sttt

Z,

2 b

=
=

s
ERIES|

FAtIRPR AT ol WSt 2]

o) NEE Boll B & LAl 2B

g0l AAE] HatEdl= AT GHA]

AR =5 dF0A = 0FS] ZA

7} == Abgo] Bk O olarel 54y

O] BHRLX] 7] Qo Rk Al

£ Zes o oAS 2ET LER}
Hzol| S thofjok St

O[T 7|xF

dayeon096@gm.gist.ac.kr

5123} o] )3

=
ux

=)
=
HIFE 2a S AIERI

0

{5 “OIMAN s|22 8 =X
QA3 E AHIFE FHe XY 4
S0 Y AHAARC & S0 & =
9] 4H] edstE el & 13% 989
A FEE AlECH
2= 9o 79 2192E 9¢ 169
7HR19] 1A} Ehgat 99 229 E 102
3197IX] A1F0] o FE 2A g o2
LHELE 1A Al 71 & =@oflA 1
Qg 15THH9] X|@=0] AFErh H
SEA AR A2 oY 3T Yo
F7te AMRAAS 2 SHREVE,
71ZsgARE Zo] 250HA7EA] I gt
S = QIL}. OJ0jRl= 27} =7t A9
L AE A9 10% AZS AQlst
109HI0] =712 X999 o Folt},

AN O

ra

Ms)s AHRE HE |3
B SHRES WP K
WOIARE ALg0] Zhsaict Wae
Reio] 5, BN A 3 Ko

1)L

10
re

=

| Q17|12 280l Seoto] &

]

o ot

rir

=
S =]

K| HEA

|
Al

1
=,

b

* 20254 11€ 302 0|F AL 27}

Mg Its

HZ 9 x| L o DhE 30902
olate] oz

A AE 7hsstal, = A9 9 ol
g FaA W Al o KollA AREO]
7Vsetth A8, AIZIER FES E
=t ojoll eFgsto] OJAL AYAIE
LEICH A A9 s Hde = Tt
ALE 7hsth e 89: F9sl
Of oIth 7IER KEstke 4% ¢
E 309 ¢ olste] mEolAEt ARZO]
7hsstth A AGYA tE SHO]
ghe gd 5ajof B ok, tignt
E, 9= UAIE SolAlE AFEO] Alet

AL =71

WP, HAIHE, ZAt0|= 2FH,

et = 247 IR
A

T ZRo| = miEe] 49 APy
O] o 7P| ATt AL 7Hs oIt

ESh dhgHke. S22 9025 1€
30¢ 7I1=7kR] Aok s S 7]
7t O|F AMESIA] 2 S JH 4

GEBEE AR 7|50 72lalOF S,

BIME|E AHITE, BT B2
sig gaa] JaxQ dite

OJAL Tha AZRILE XY ER] &
gtet =8l 4oH] FX0jehs F 74K

DAS)E |

WE AE F Arks 2FEFQ Hrte
AAT BEQL= 137 9] oA Tf
Hl §37} njujskal WEskA ZET]
&A1l FAolgh= HI#O| OJAE A
71€ith. SF AE YA & RO Ald
S1}Qt HHSol thall “ghals] FARL
IR OE & e qils Uk GHA
ok A71E9Q] gilE O|ojR|E=Al= &
AR L=} AGUES] 4H|[7}
St A2 NGAR B0k £
A, (AHIE Zg) 271800 F3
2 N oM sH= AELE AU et
1 G 5 UlolA AHIFES AL
gt Sl “‘njg & daoles gA
FE AHIE T 5= QoA EH4lF] AH]
e AETE AL T AR 7
st X1Y0] 22 ¢ TIYSHBEoH £
Z1 2} ehal U9y,

Al 79 2190 AlgEl ARl e,

g5 AZAQ gitet sHAF thal
Fol e Fil EAslore 8.
7F HQITH

TRIX] 7|Xt
jminji79@gm.gist.ac.kr



A
I>
Im
2
HO

20259 19¢ 20Y | 7

Feature

Persistent Course Registration Errors Spark
Student Complaints

On August 12, the Fall semester
course registration for GIST took
place. During this period, however,
many students in GIST experienced
severe difficulties when accessing
the server. Consequently, this left
many students with struggles such
as being unable to register for their
desired courses.

Enrollment Difficulties

At exactly 2:00 p.m. on August 12,
students attempted to log onto the
registration site to enroll in their
desired classes. However,
students were unable to reach the
registration webpage
left waiting on the loading screen
for extended periods. Given that
class sizes are limited, the affected
students expressed frustration at
being unable to secure their planned

some

and were

courses.

Following the incident, the
GIST Student Council organized
a survey to measure the range of
impact, where a total of 225 GIST
undergraduates participated. It was
reported that most students used
PC bangs (internet cafes) for faster

(68%),
registered from home (16.9%) or on
campus (7.6%). Nearly all students
opted for desktops with wired
internet  connections to ensure
stability  (80.4%). some
preferred to use laptops (17.3%)
or smartphones (1.33%). Among
the 255 students who reported
difficulties, 197 (87.6%) faced server
access issues where the page was
inaccessible for over a minute. Other
problems included error pop-ups
(Iabeled as “Failed”) that prevented
course enrollment when clicking
the registration button (63.1%)
and malfunctioning “registration”
buttons (47.1%).

The disruptions were most common
within the first five minutes after
registration started (54.7%) but
persisted for up to 30 minutes or
more in some cases (23.6%). This
indicated that heavy simultaneous
access had overloaded the server,
where such issues persisted for
extended durations. Consequently,
students were unable to register for
irreplaceable courses (such as those
required for graduation or those

connection while others

However,

related to your major), where it was
reported that each respondent had
missed about 0~4 courses of such
nature. Due to these difficulties,
some were even forced to enroll in
courses outside their major or in
upper-level classes,
even considered taking a leave of
absence or extending their studies.
Eventually, students demanded for
the school to issue an apology and
take steps to prevent recurrence

(562.9%). Other demands included
“roll-backing”  the  registration
process and rerunning it for fairness
(24%), and even partial tuition
refunds (12.4%).

Confusion persisted until the school
issued an official
about 1 hour and 40 minutes after
registration began. With 255 reports
of such issues (and possibly even
more), it was impossible to dismiss
the course registration errors as
small-scale incidents.

while others

announcement

The School’s Response

Later on, the Student Council held
a meeting with the heads of the
Information Operations, Academic

Affairs, and Information Security
teams. They emphasized students’
concerns
results

such as

based on the survey
and requested measures
“basket”
system, live server status updates,
strengthening the server,
preparing contingency manuals.

The school explained that the issue
originated with the Information
Security Team. It was explained that
the registration server is protected
by a web firewall designed to block
external attacks and ensure stability.
However, the same firewall had been
in place for 10 years due to budget
constraints, where although it had
functioned without issue for the
past three years, it failed during this
semester’'s registration. Especially,
the sudden surge of student logins
was misinterpreted as an attack,
where the firewall started to block
access. Fortunately, this firewall
is now scheduled to be replaced.

introducing a

and

(The whole article in the website)

Reporter Yourim Lee
yourimlee@gm.gist.ac.kr
translated by Yoonseo Huh

Korea—U.S. Tariff Negotiations Concluded: Agreement

on Tariff Reduction and Expanded Investment

On July 31 (KST), Korea and
the United States concluded tariff
negotiations. Korea officially agreed
to expand investment in the U.S. in
exchange for lowered mutual tariffs
from the original 25% to 15%. It was
also decided that the contentious
rice and beef markets would not be
further opened.

Tariffs cut 25%—15%,
investment&cooperation funds set
On July 30 (local time), the Korean
government delegation visited the
White House to attend a meeting
with U.S. President Donald Trump
which ended with an agreement on
tariff negotiations. The delegation
consisted of Koo Yun-cheol (Deputy
Prime Minister and Minister of

Economy and Finance), Kim Jung-
kwan (Minister of Trade, Industry
and Energy), and Yeo Han-koo
(Head of Trade Negotiations). Under
the negotiations, the U.S. agreed to
lower the mutual tariffs on Korean
products from 25% to 15%. The 25%
tariff rate, originally announced on
April 2 (local time), was applied to
all products produced in Korea and
imported into the U.S. As Korea faced
higher tariffs than Japan (24%) and
the European Union (20%), concerns
on competitiveness in the U.S. market
were raised. However, with this deal,
Korea will now be subject to the
same tariff rate as Japan and the EU.
Additionally, tariffs on automobiles,
one of Korea's key exports, were
also lowered from 25% to 15%.

Although tariffs on semiconductors
and pharmaceuticals have not yet
been finalized, they are expected
to be no less favorable than those
for other countries. U.S. Secretary
of Commerce Howard Lutnick has
stated, “Future tariffs anticipated for
semiconductors and pharmaceuticals
will be set in a way that ensures
Korea is not treated unfavorably
compared to other countries.”

A total of 350 billion USD for
investment and cooperation funds
will also be established. Additionally,
a USD 200 billion fund will be created
for U.S. investments in fields where
Korea has competitive strengths,
such as semiconductors,
power, rechargeable batteries, and
biotechnology.  Additionally, the

nuclear

“MASGA” project (“Make American
Shipbuilding Great Again”) will
launch a USD 150 billion Korea-
U.S. shipbuilding cooperation fund.
This project includes building new
shipyards in the U.S. workforce
training, supply chain reconstruction,
and “Maintenance, Repair,
Overhaul (MRO)” services. Deputy
Prime Minister Koo has emphasized
that the MASGA project was the
“areatest this
agreement, explaining that “it will
effectively proceed as a Korean-led
project, tailored to the needs of our
companies.”

and

contribution”  to

(The whole article in the website)

Reporter Hyunseo Park
hspark5091@gm.gist.ac.kr
translated by Yoonseo Huh
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