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2 MITT : Macromolecule Intracellular Transduction Technology
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[] FITC-labeled 1, 2, 3ttt MTD®Hela Cell :E8BE LL#

- Cell membrane : Con A staining
- Necleus : DAPI staining
- Cytosol : Green Fluorescens by Transduced FITC conjugated with CPP

Scrambled Peptide PTD (Tat) 1st Gen. MTD 2nd Gen. MTD 3rd Gen. MTD

Confocal microscopy, HeLa cell, 2.5uM, 6hr treatment, £53 X 400

+* Tat-FITC treated cell : cell membrane integrity was damaged and swollen

/

<+ MTD-FITC treated cell : cell membrane integrity was maintained and MTD-FITC efficiently localized in cytosol



Y REEiBMechanism : PTD vs MTD

Endocytosis Inhibitor Treatment

- Chlorpromazine: Clathrin dependent endocytosis inhibitor

- Methyl-B-cyclodextrin : Caveolae dependent endocytosis
inhibitor

- Cytochalasin D : Macropinocytosis inhibitor

Penetration of control, %

Penetration of control, %

120.00 A

100.00 -

80.00 -

120.00 ~

100.00 -

80.00 -

PTD(TAT)

MTD

B Control: Tat

M Chlorpromazine 42

Ld Methyl-B-cyclodextrin sz
B Cytochalasin D s

-

B Control: MTD

M Chlorpromazine 2

A4 Methyl-B-cyclodextrin - 452
B Cytochalasin D 2
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MACROPINOCYTOSIS

SARMI. STAVE PORE

TORO!DAI. PORE

Above effective concentration
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CLATHRIN-DEPENDENT
FNDOCYTOSIS
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Pharmaceuticals 2010, Vol.3, 961-993
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A. In vitro Cell-To-Cell Delivery

MTDAZ WEHE MTDAH 3EHE

Qs‘—_’) + @ . o~ R
MTD-FITC BARIMERE%: cD14 RiKHME FACS. a2 MTD-Cargo £~ °
ALEB U 1= 4R §  (Rawzea7cell) Analysis ; . o
@ PR oo
= ISR FITC+ CD14 W KRR & h 3 MR E¥FEED

(CD14 labeled RAW264.7 gated)

Mol Ther. 2012, 20 (8); 15401549

B. In vivo Cell-To-Cell Delivery

Liver Kidney Spleen Heart Lung Brain Tumor

A

> [E25DBRER X T FITC-labeled MTD-ES(Endostatin) DS ¥ ZRAY IZ{&X

Tissue Distribution of MTD-Therapeutics
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In vitro permeability test
of MTD-FITC Vehicle

SUBR I R Ak

Hela cell, HUVEC, WI-38, SiMa
cell, HaCat, U87 MG, HepG2,
HCT116, CCD-18co, A549

MTD

v IERE : 5 pM HeLa cell
v SLIBEFRE : 2 hrs
v JLIBZA% : Serum free media Vehicle

v Image: Confocal Microscopy

(X 400)
< MTDIZ, —ARHHAE K Y =R
EEELF L

HCT116 CCD-18co A549



MTD 7 #li2i%E3iB & U'Cell Localization PBPMed

A. Cytosol & Nuclear localization of MTD-Cargo (Ob-R) Cytosol localization of MTD-cargo in A549 cells

Nomarski FITC P Merge Cyto. Mem. NCL
MTD-cargo(Fc-ES-NLS) E ="y

1- AlF Cyto : Cytosol

Mem : Membrane
: MEK1/2 NCL : Nucleus & cytoskeleton
Cell fraction - ES : Endostatin
o MTD-cargoﬁ“&ﬂE T{fﬁé *Lf‘ e %EEE{J Histone H3 | NLS : Nucleer Localizing Sequence

* [ (=11 RY - -

B. Cytosol localization of MTD Nuclear(or cytoskeletal) localization of MTD-cargo in

A549 cells

DAPI FITC Con A Merge Cyto. Mem. NCL

MTD-cargo(Fc-ES) -

AIF

Cell fraction — MEK1/2

e | Histone H3

< MTD-cargod’cytosol ¥ THEMICEESI 7= & 2 HERR

< Homing Peptide I cell organelle~®EIRKITEH ATHE
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) Peptide | i8R L - 8iEBAE Lk BH) MAEBEE L
PTD T e Vehicle PTD (Tat)

= Li1hr

» SRERULIERR ICIEKRFERMAEER 2w w2hr
£ . N

= #RAMENndocytosisic & 3 —RFHY 4 HRR PSR 2., PTD : SERIAHI e

= PTDOHEIC & 2 QSRS - o e
K H12hr

- —TERELE TR MEAERIC & > THE £ * o

BRELAS I
" ¥E§Eﬁ% ‘: %Fﬁ Z:EI (ii’l‘i) " TAitl'Il\":P Concen:f:xon e

* Cell line: HCT116, Analysis: FACS

* TIP : Thioredoxin Insert Protein Peptide(reference peptide) Confocal microscopy, Hela cell, 2.5uM, 6hr treatment, X400

] Saf rgin -  — d
MTD VR ) A A 2nd Gen. MTD | 3d Gen. MTD
g L 1hr
- SRR OSLIERRSRT I (R 7F R A REE R R N
£ : AJB -
= [EiZE#(Direct penetration)|Z & 3 #fifa 2., ¢ shr
BEER L HN . mite
- BAMRUBAMT I/ BOBESICLS i o
10 1 erapeutic Indow o r
0 Bl Bz OVHE B R R
Sz - L P2 0 :EE':E
- HFEBIFICHES L L DDSH
M1103-Tip-FITC concentration

Confocal microscopy, HelLa cell, 2.5uM, 6hr treatment, X400 11
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2 MITT : Macromolecule Intracellular Transduction Technology

Cosmeceuticals e
Peptide. B{&EF. Herb Extract. Biopolymer etc. 12%

Core Tech.
18%
iIMAb. siRNA. iPSC. RECEE. mRNA/DNAIRZE

Seed Project
28%

F¥—LFz oV v— 70OV 17 F;E*E Best in Class
RBIEE . EE. FUEE. 70 F . BETAREE. RERAREE 20%

AR 6 A B /B i o A

. RBIESE. SRNAKRES

oc — oo
al ifi 32/ R 5L S
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PII-SKINT™* g geid 32 5iF

O #EiEBMTD D #EEEHEAREE

B XEZERKRATDBE. MEN SR L TSHMERMER 2 > N0 BRI
W B EBEE%Porcine SkinR A TLKRE. ABKRE TH 4 HRALE A
B EBNRELBE R LICER. BERICL>T6 ~ 30BDEBMEETRT

5 PI-SKIN : S8/5 ) 7% > C RIS & CAEmEEMEEE SRS 5 5T P BPMed

[ 3D Artificial Skinh 5 ? ZJEiEiBEETED [ MTD-EGF BER | [ SEEEMR 2 © o~ BB
A9—7 2 &I 72F VERICEE T MR O IB5E
e MW M R NR MW M R NR
(kDa) (kDa)
therm
Epidermis { R ek Q ’ 35— 35
_ sl 25= 25=|
Dermis = 20= 20=
9 17= 17=|%
1= 1=
L -
- - -
EGF MTD- EGF ’ . Purity (%): > 95 % SDS-PAGE Western blot
(R: Reduced sample, NR: non-reduced sample)
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PII-SKIN™ SEFAMTD ? i |E3iF&EiB 8t PBPMed
[ EEEBRERERFD3D Artificial Skin iZB{Eti5 R
MTD-EGF MTD-FGF1 MTD-FGF2
. FGF1 FGF2
MTD-EGE MTD-FGF1 MTD-FGF2
BREEFICMTD
{T&EEFIZ10-801
MTD-IGF1 MTD-PDGF2 MTD-TB4 (Thymosin B4) 2 B R B
B E BRI
IGF1 PDGF2 TB4
MTD-IGF1 MTD-TB4

MTD-PDGF2

FITC conjugated MTD-GF were loaded on 3D artificial skin. After 24 hour, the tissue samples
were cryo-sectioned and observed with confocal microscope.

15
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m AT & T—HRREGF & Lk~ T304%5EiB

035 ~
030 -
025 -
020 -
0.15 -
0.10 -
0.05 -
0.00

permeation rate
% of donor protein conc.
p

m6h 24h

S P

GF MTD-EGF

*In vitro skin absorption assay (Franz Cell Diffusion)

PC-HA ABOAERKE T6~815EiB

6,000
5,000

S 4,000

<

i 3,000

%

W 2,000

#1000

B 0

309

FBR RS : ELLEAD

I iilB& A 7% : Raman confocal microspectroscopy
[ I I
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B MTD-HA liposome m HA liposome
(HA-Transome)

&R HEBLER

HERFIE -
LERHERT -
HERER

Human cadaver skin( AR KJE)
B KER

CA 100% &N

AH 160% AN

AP 2,800% i&h0

Skin Diffusion Percentage (%)

40

30

20

10

o

CA MTD-CA

Acetyl-Hexapeptide

25
20
15
10

AH MTD-AH

16

Acetyl-Pentapeptide

AP MTD-AP
16



