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Angiogenesis
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ability (%) 0/6 (0) 8/8 (100) 0/6 (0) 12/12 (100)

Science 320(5876) 661-664 2008



Specific mitochondrial DNA mutation in mice regulates diabetes and lymphoma development
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Mice with normal Mice with type B mutation Mice with type A mutation
mitochondria mitochondria mitochondria
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No. of cases with the indicated
mutation / Total No. of cases

Adjacent mucosa

Mutations in the ND1

Tumor lesion

Category Cancer Group 1 Group 2 Significance
(Primary w/o d.(Prlmary w/&
distant meta) 1atant meta
Metastases)
NSCLC 5/44 9/38 ns
Somatic
mutations
missense and Colon cancer 6/15 4/16 ns
nonsense)
Total 11/59 13/54 ns
p=0.0104*
NSCLC 4/44 12/38 P <0.05%*
Colon cancer 3/15 5/16 ns
»=0.0109*
Selected SNPs Total /59 17/54 p<0.05%*
and SNVs o -
ung p=0.0036
adenocarcinoma 1/22 12/29 p<0.01%*
Calon 2/15 3/9 ns
adenocarcinoma
p=0.0018*
Total 3/37 15/38 p<0.01%*

Wild type

T3398C

Wild type

T3394C

Wild type

G3709A
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* * * * * * * *
Wild type C3497T Wild type C3689G Wild type G3709A Wild type G3955A
(LgAdBrM-2) (LuAdBrM-5) (LgCa-169) (ColonLivM-4)
ND1 - Wild type (318 aa) ND1 - Wild type ND1 - Wild type ND1 - Wild type
CCCCTAAAACCCGCCACATCTACCATC GCATCAAACTACGCCCTGATCGGCGCA GGCGCACT GCGAGCAGTAGCCCAAACA ATCGAATACGCCGCAGGGECCCCTTCEC
P L KPATSTI N S NY A LI GA G AL RAVARQT I EY A A GP F A
ND1 - A64V ND1 - A128G ND1 - A135T ND1 - A217T
CCCCTAAAACCCGT CACATCTACCATC GCATCAAACTACGGCCTGATCGGCGCA GGCGCACT GCGAACAGTAGCCCAAACA ATCGAATACGCCACAGGEECCCCTTCGC
P L K PV TS TI N S NY G LI GA G A LRTVARQT I EY AT GP F A
ND1 - Wild type ND1 - A64V ND1 - A128G ND1 - A135T ND1 - A217T
. (=g S
B P
__________ i
IMS <«—» Matrix IMS <«—» Matrix IMS <«—» Matrix IMS <«—» Matrix IMS <«—» Matrix

IMS: intermembrane space Matrix: mitochondrial matrix side
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Against Cancer
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Innate Immune system
In lower organisms, even conserved in higher organisms
Nuclease —
P Restriction en?yme pyre—
DNA methylation B2 AAT
nEME : - =
AT A Chromatin structure S ILRE
TALE Nuclease 2R
CRISPR CAS
Interfering RNA _ Gl
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Acquired immune system

Genome editing
Higher organisms, such as vertebrates

Anti-viral strategy
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Antibiotics

Streptomyces
P y Minor groove binders

Streptomyces Staphylococcus Aureus

secrete antibiotics
as a homing drug
targeting parasite
genome to protect
from parasite
invasion

Mitomycin € .~ Distamycin A (+)-Duocarmycin A
(GC)  Jm, w  (AT) (AT)

H:Iuig*" mnq; L gfi%{u

Minor groove binders recognize DNA sequence

50a0p6 ¢ Dpc By 3
<OOO B QO BDp
QO BOQ Ac

T, T T . T T
3 C G G 74 !
Favored (+), disfavored (—) %% /aG AA>
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Creation of adduct formation between Oligo (ODN1) and KR12

a) b) c) d)
ODN2 | (. ODN2 5 min ODN2 1 hour ODN2 16 hours

| |oDN1 | ODN1-165 adduct

ODN1 r
‘ | ODN1-16S adduct
ODN1-16S adduct I
‘ 165 - Jonml
168" \ 165 165 168’
I I R | 0 U<t N T O AT e B
| T T T J T I T T T T T T
0 10 20 30 40 d h b & b 0 10 20 30 40 0 10 20 30 40
Retention time (min)

Retention time (min) Retention time (min) Retention time (min)
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Chemistry. 2014 20(5):1310-7.
Chemistry. 2015 21:1-9.
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Alkylation of template strand of coding region causes effective gene silencing

X

| Alkylating of coding region Coding strand

Template strand

Coding region

T# &8EL
J—R)ViLEE
REBENIVINIE
(GFP) D FE R LBIF

Nucleic Acids Res. 2006; 34(4): 1189-1195.
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Mitochondria penetrating
peptide (MPP)

ND6ME IR #5185 15 F D FHIZZ HNHl



Chemical Formula: C75Hg3N31015 P I P 1'TP P St ru Ct ure

Exact Mass: 1667.75
Molecular Weight: 1668.74

PIP-1-8 @ -

COOH
TPP

1) PyBOP, DIEA, NMP, 1 h
2) NMP, 4 h

TPP—B
Dp B

PIP-1-3-TPP
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PIP-TPP localization in HeLamt 3243 55% cybrids

Green:anti-TPP CytC: red Merge

Antibody provided by Dr. Murphy (Cambridge Univ.)
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PIP-TPP localization in HeLamt 3243 82% cybrids

1K) 7DNAZ82% - 1=-#lfa

green: anti-TPP Red: anti cytC Merge
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DMSO: negative control
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Relative intensity (PIP treated/DMSO)
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PIP1-TPP treatment (d)
26d 48d 63d

MWM

DMSO 1puM 5puM DMSO 1uM 5uM DMSO 1uM 5uMm
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E{=F DNA [TEL V%

30 nm fiber

10 nm
nucleoprotein
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Science published online 18 August 2010



MFIFEGERIEFRLTELEZTMOTKA LB FDEED/INF—2NEDHS
BIEFDEEANEDSD

Identical Twins

PNAS 102:10604, 2005
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HAT activator HDAC inhibitor 4B 2t LR AT T
iPS # Z \VAY \T Z
\pip-t pip-1 / ' . IS

CTB  SAHA CTB SAHA

200 pm 3 y 200 pm

Significant morphological change only with SAHA-PIPs

Angew. Chem. Int. Ed. 2015, 54, 1 -5

|EJ l: E{E % 0) 1751_ Fﬁ ' Z ﬂ;l 1‘: 1’E % E 1:# ) Sequence-specific acetylation of histone H3K9, H3K14 and HAKAC by E  chomtiathem 2011, 12, 2022,

Al & 0);1';5"&:‘@/5{&@ C&LOEIEEFZE  HDAC inhibitor, SAHA and HAT activator, CTB induced a similar
RIFEIFLHEMNTET-, gene expression profile when delivered by the same PIP
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PIP—TPP

PIP PIP-SAHA
TALEN

Cell therapy: Infusion of genetically modified stem cells,
immune activation, modification of cell environment,
replacement of tissue defects after surgery or chemo

Journal of Cellular Biochemistry 113:381-387 (2012) modified
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Aseem Z. Ansari Science 30 Nov 2017:eaan6414DOI: 10.1126/science.aan6414
Friedreich’s ataxia (FRDA) caused by loss of FXN expression due to expanded GAA repeats.

Loss of FXN induce mitochondrial dysfunction.



EEHRBICEDHINMNFRICEDHINEFaFO—)LLTEIMERERE

3 days 9 days
DAPI FITC Merged DAPI FITC Merged
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