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fAfEEEE R L UEEEERICRER H 5, UMRETIEZ
AETIZ. EIRT L rEfEEiL e LTEikibL=7 v
&/ # 78 T F 2 (Cl0-sa-ApGlin) & S L, =4 & ohi 1
(C10-sa-MPs) % Ffl % LT 5 4, Z @ Cl10-sa-MPs (ZKEREE
TEKMEREEERICED ang FAVERE LEGERICE
FET AR, BONSRFIIKFIRFE I E L, kAL LTo
IERIEHIRR STz, 2 Z TARWAETIE, 7 FiES 2
BEALE LTHKIE LT A /A VEEHESES F
(C10-am-ApGlin) & &AL L. KFIHERE 2k L - MRk S
<A 2 B RETF(C10-am-MPs) {22\ TH &9 5 (Fig, 1())°,
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Cl10-sa-ApGltn {%, # € FF - & F A+ —N % FIE S+,
BETAZLICLVERLE, —F, Cl0-am-ApGltn i3 ¥ 5
BTIF L BT I BEEpHEE T CRGESESLZET
AR LTz, 5577 Cl0-sa-ApGltn 35 X U C10-am-ApGlin %
HAnTarei_—i g Uk EERE X UBERIC LY
C10-sa-MPs, C10-am-MPs ##&$ 7=, & 5ii- Cl0-sa/am-
MPs O7KENMEIT, KiERAIZLVIEHLE, £, CI0-
sa/am-MPs OEEEIRE T, K7 % B HIE T B Thkfns
HauA REVETER SEY 7% ASTM F2258-05 (2
L L 72 RIS B 0 RRIEFMICEIE L7z, & 5102, AR AR gk
EREEMB IO ¥ Mg B MiEEETME T, F
7=, 7 v FFEH LT 7 v & VT Cl0-am-MPs o IE i 7 &
LT OMREZFFME L7,

3 RREER ‘

& 57z Cl0-sa-MPs 38 L UF C10-am-MPs [ Fh.F#1.2.16
+0.68,3.19+0.83 pm ORIFEEF L TWAH I EARHAL LR
<72, Cl0-am-MPs @R L, C10-sa-MPs & bz L TH
SIEFLAZ &2v5 Cl0-am-MPs O EWKFIMERE RIE &
Nz, LI XBENEFHNEORERNS, Cl0-am-MPs F
EOT I FEEMN Cl0-sa-MPs L D 2\ 2 L RIBE 7,
IO EDD HAREORERMNEE 2{ZT INET IR
ICEZ 5, ThbbBRETEHEEHNMIC I 2EZ<{EATH
(Fig. 1(a))= & C, BA{L# T ¥ FrOktELZ%LET
B ERBAGRE o, EEIC, BEERET RS
IZ C10-sa-MPs 35 L Uf C10-am-MPs # 87 L TR o ki
DEOELEBELI-FEER, Cl0-am-MPs(10 43 LLN)Z C10-
sa-MPs(30 LA L D S B KMMBFET T2 L BHL
Eipoiz, BT, FNENOKFEFMIZBW THERBE ST

EZAELZEZSH, BERIE Cl0-sa-MPs & LT C10-
am-MPs OEFREEIZE TR bR oh, FDE Cl0-
am-MPs DEEEEENRE L ET L 10 2RI HBIEEICES
LA akNETTAI PRS-, —F.,
C10-am-MPs Ok PHLBEREELEMEIL C10-sa-MPs & RI% D
R ThHol, LLEDOFERENS, Cl0-am-MPs 1% C10-sa-MPs
B L THE ECoORNEER RE{HET DL L LICH
Wbl Lo REMIEWESRESREZET A
EMTREENTE,

E BT invitro DI EEEERER O EH> 5 C10-am-MPs %
MiEEFZR WL Ui FRCHKEMRBEER 2RSS
¥, TAROBLT- IR IR M A (Arista™) & [F]%8 o 775 E 1 %
L=, Fiz, invivo ®F v MFlERBETAICEBITAKER
7365, Cl0-am-MPs (& H MERAIIZ T M iE 2 IR L3RR < A&Fn
95 Z & T Arista™ &L R0 IEMEEE R Lz, —F. Cl0-sa-
MPs {Z8WTE Cl0-am-MPs & E%DIbmiEEZHTH &
PRERR SN2, ZHTERIIc KT Lz C10-sa-MPs 23K
BEE— VvV LR THDEEBEIND L EOER
b, Cl0-am-MPs (ZAR - AEBFHFIC 9 2R 1k m )
ELTHRATHL Z EBHAGHE 2o - (Fig. 1(b)),

Cl10-sa-MPs

Hydration property: Low
Tissue adhesiveness: High

C10-am-MPs
Hydration property: High
Tissue adhesiveness: High

Coboidal gel,
formation

Biood

Fig. 1 (a) Design of C10-am-MPs with improved
hydration and tissue adhesive properties for
hemostatic biomaterial. (b) Hemostasis mechanism of
C10-am-MPs.
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Development of low-molecular weight silk fibroin films as an absorbable adhesion barrier
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Enhancement of the immunostimulatory property of unmodified CpG ODN
by forming a parallel guanine quadruplex structure
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2EFBEHDOA—THEEIC 2 5D CG BRAIEHT 5 Gi-
CpG ODN Tk % GD2VDEH%E Tz, N — 7SO
BH|#E4HZ LT GD2 DA 7 U v FEloD poR
2= T LA LIRT I FATLARIICS
% L7= G4-CpG ODN %84 L 7=, MfF X & (CD)
IZ & BHEYEMRNT. BB LD X7 LT —EWEE
AT L7z, 7z, #4257 G4-CpGODN # AV T, =
v A= a7y —UHa~0BGA & BTEE FACS &3t
IR 2T L Y fEHT L 7=, G4-CpG ODN D%
FEMEERRIZ, CpG ODN 2% TLRY IZfEAT 3 2 LIz
FVFBEINEA o —a1F (L6 BIEIEL LT
L, TS UYRATOF P30 MBI, HE
BEWIgGIEOEHELRES LTFME L=,

3. HERLER
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TwWwh=wr7u7yr—UMlans, IL-6 BEEXE
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ODN (I TLRO 23 f77E 3 2 AP/ Al JB7E LT

0., TLRY %4 L THRETBEHEThbR T3 Z &4
R ENT, '

INHLDFERMNL, GAEEDORNPTHLa L7 b
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Fig. Structure, immunostimulatory property, and cellular
uptake of parallel type G4 CpG ODNs
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Antimicrobial and antiviral polymer coating material to be crosslinked spontaneously
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ZHLTRBREICHEIG L 9 BEMEE L TR 3, WY =T
LA 32y (PEI) I by T Vo FEZEATS &
T, Tia—KEKRE L Ta—h LEBROERBETH
NSRS, WiEoRmICEELIND LR, BRI
LHAEWmE Iy RPN R EERETIFRANR) v —
MEERR Lz (Figl(a)) . &FEFE TIE, £ 0 B REERE.
R SN BBEAR ) ~— @ OHE. L7 A L AR OREE-
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BSPNBIPEI E RV hxi- (3-4 Y Prxrido
B T o E AR T Y J— LRI TRES, 70CT
QBN ESE T, VR y Fof@ER e A TER
DR <=— (PEISIG) D= ¥ ) — VIFiEE BT, Z OER%

RYAF VLT 4 v raFEICa— b, EREENTER L
a— NEOmMK T & ) — VRIS R IET R TR,
FANVKYT I FRFBETH I A7 7Y O
 (SASP) M= # / — LA % PEISIG #&Tr, 53 W35
ERWEHETRY ZAFLrF oy aEHmica—F L4+45
HgXEi-, Zo®RINETNOa— FERERICKEZD—F, &
BEL T 5 SASP B2 MIE LIEHEE® AR bL -7,
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IZBFE. AR Z ) — B EhWEERa— Mg ERz-
oo FORR, RE 40°CT 1.5 B, 15CT 16 B4l
T RIZHZH# /=l b 2 B ENRVEEREEB I
RENDZ LRI,

PEISIG Z2f&fE > SASP {REFFFEEMFT LR, Hio
— P DOEHTIE, 23— b ERETTO SASP BERM B K
WCHEEE LT —F . S{EED PEISIG & & HiZ=— kLo &ft
Tlt, £EODT D 1%RED SASP LEBEL 722 &2
fgF@ sz (Figl(b)). £z, SWi%PEISIG &R 0L % =
— F LTIERL L7=284E B A3, 0.5mM  TiEssR (I1) 2k #&9% 1.5mL
G 0%DHRA A ERETHZ ENBEINE, Zh
SOFEFRIZL Y, PEISIG BREFEY., AEEOHERS
o— MRAEICEERFLEBRT A ENFRENTE, 612,
PEI & 3-(FUAFFIIYUA) Fab A&7 L—+@
RIS E > THREOBREFER) ~—HERELRS
ZEMUANAREOE RS THLELY FFov P AF
T =7 5 (DDDMA) & OREEREZ = — F LTER
L2868 I, — B KiEfLicat LTIk DDDMA %% E
RS+ 5— 5T, AF UBEFET AFEF 7 LV AREISH
L THRbl, MEEWIERO 7 A LA Z BRI RIFESE S 2 LB
R Eh-,

(@) SHight sl costing> Spontaneous  Stable retention of ®)
crosslinking Antiviral/antibacterial
Solvent (network formation) molecule 2
(EtOH/water) ST Surface immobilization =
. of the main chain 2 10
[
Antiviral/antibact . 5
erial molecule ; { 3
= | 3]
. & T ™ & o
PEI main chain B w | \ ; @2
4@/ v " / w

o

Silane coupling el
group

Surface of door knobs, etc.

| I
0.1 :

PEISIG+SASP SASP

Fig.1. Cross-linking and immobilization of PEI functionalized with silane coupling groups in the coated solution upon
spontaneous drying (a), and elution ratio upon water soaking of SASP coated with/without PEISIG after drying on

polystyrene surface (b).
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1. Introduction )

Diabetes mellitus {(DM) is associated with a defect in insulin
secretionw-)r action causing hyperglycemic condition. Among all
DM patients, Tfpe 2 DM (T2DM) ié the most prevalent fofm of
DM and included 90-95 % of the total cases Worl.dwidgz. In T20M
-patients, hyperglycemia inside the blood increased the oxidative
stress level on endothelial cells (EC). This condition will promote
endothelial- to mesenchymal iransition (EndMT), leading to
i vario{m diabetes complications. Currert researcﬁ in hyperglycemia

on EC commonly uéed healthy endothelial cells treated with high-
- glucose to mimic T2DM condition®*3), Meanwhile, T2DM
patiert-derived endothelial cells® might ha-ve some differences due.
to their prior ghicose exposure, but its functional characteristics
are still unknown. Therefore, it is fmportant to understand the

underlying mechanisms involved in the impaired functions of EC

in T2DM to find a proper treatment for endothelial dysfunction.
Thig present study aimed to examine the effects of T2DM onthe
characteristics and functions of EC by a comparison between EC '

from healthy and T2DM individuals.
2.‘ Proposéd Methods

Human umbilical %rein éndothelial cells (HUVEC) were
isolated from healthy and T2DM donors. Then, the c_:haracteristics
and fimctions of heaithy and T2DM EC were 'cdmpa.red.—]_n
addition, the response of healthy and T2DM EC to high-g]ucééc
treatment was performed to examinge EC functionality and
endothelial to mesenchiymal transition (EndMT) in prolonged
high-glucose cendition. Finally, the gene expression profile of
healthy and T2ZDM EC was analyzed to examine the key factorsr
and signaling mechanisms involved in the altered chara(;teﬁstics
and functions of T2DM EC'in comparison to healthy EC. '
3. Results -

This research regults showed that T2DM EC sﬂoxvcd an

impaired angiogenic ability, proliferation ability, and migration

. ability. . In addition, increased ROS, senescence, inflammatory

oytokines, and apoptosis level also be found in T2DM EC
compared to normal EC. In consistent with the impaired EC’s

abilities in vifro, in vivo results in ischemic mouse model showed

that mice transp]antéd with T2DM EC had higher necrotic arca

than those uansplanted with healthy EC. In high-glucose condition,
functional characteristics impairment of T2DM EC Was found.
Furthermore, T2DM EC in high glucose conaition underwent
higher EndMT shown by allered the morpholegy -of the EC
towards  elongated me;senchyfnal—ﬁke phenotype, lowered
apoptotic cells nmnbler, and higher fibroblast gene expression.
4, Conclusion

This reseaich sugpested that T2DM reduced the functional
characteristics of EC and high-glucose condition in T2DM not _
only reduced its functionat characteristics, but also led to EndMT

condition which increased adverse comp]jcatioﬁ in T2DM patients.

“Furthermore, it also highlighted the importance of blood-ghicose

control in T2DM patients.
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Development of Ex Vivo Heart Perfusion (EVHP) to preserve and evaluate a donor heart
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1. LT

EE CKEOLBBEERICT F—r0E L DEE
3ITCCHEERE L. DHBERTE B & O % 1T 2 (&5 DhsE it
(EVHP)2 {T2bh THBY ., FH—7—riERicEFSE LT
B, HPEICBWTHEEN Y F T — R E2BRITAHTZDIZ
Wt EVHP B E EE 2 | BRELEEICTERMZ EVHP
BAREZHE LR FEEMEL TWA, Faxs B ETH
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2.1 Left Ventricular Assist Device (LVAD) mode EVHP
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Fig.1 EVHP mode
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Fig.2 Cardiac Function after 6h EVHP
Cardiac Output (CO) and Stroke Work (SW)
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Estimate changes in body fluids from facial images using Al processing.
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High-Precision Magnetic Hyperthermia by colocalization of a novel “magnetic focus” and MNPs
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(1) ZW Tay et al. Magnetic Particle Imaging-Guided Heating in Vivo Using Gradient
Fields for Arbitrary Localization of Magnetic Hyperthermia
ACS Nano, Vol. 12, No. 4, pp. 3699-3713 (2018).
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Development of Silk Protein- Based Scaffolds for Cultured Meat
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Analysis of species differences in entire brain structural connectivity
between macaque monkey and humans
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Fig.2 The result of LASSO. The
20 SC were extracted in 28 ROIs
and 46 ROIs.
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