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2016 A| 14z} ‘U4t uw= 2ot HIZ || 3E 712
— Western blot & Real time PCR 2| &l2|2} A& 7|H -

O HATE AR M= K| 8 24, 25¢

S §|olMut 38 75 MEA0IM 14Xt
flst HIX| Y3&'S JHESIICE. O] HI
x| YZ&0 M= Western blot o] H2|Q AE 7
Real time PCR 2| 2|2t A& 7|30l et Fx= 0]
E Y MEE 2 HESE tRUCL OIHJ GINEEE
S0ME 2082 UMt G ] o=l
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WHATZ(CNUH - BRI) &4 8

Azt 2

10:00~12:00 AlISAEG | Tl Mak 9l SDS-PAGE M7 |8 S
12:00~13:00 =S

88 242(%) 13:00~14:00 AL  membrane transfer
L00~500 PARS] I R_eal time PCR 9| &2

(BFs = / Chztet Ao}

15:00~17:30 ASAE | Real time PCR A& 2 ZtEN
17:30~18:00 AlS{AIZ © Blocking 2t 1X} antibody binding
09:00~09:30 ASAE - washing

88 252(2) 09:30~10:30 AlS{AIZ 1 23t antibody binding
10:30~12:00 AlSAIL - washing / detection
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O MHATAH(CNUH - BRI) & 12

2016 =l=HI0|2M|C| A AL (HBMW) ZHZ]

K|t 7€ 262 2016 31010 |QH|C|ZHY T AN | Sk
Tl

Ofi# BAJOA= “HBMC; Go farl Go together!” 2 A2 ASZOIOHOKA Ab-3-91-4- 20| B7sH= Skatto|uCizis
2IAE|(HBIMC) 2 B2 AMEIN Hiotoll BIaA B3] =Ol5H= Rf2l7} EIRICH O OAIZE SOt the), AslopolA Si7zim)
SE 9 mAE| UEI}E EI2m, SAO) IR0l EAHS FAS0 ST MTlS Uz o) SAHLTHEmse ojMac

TS TH)2 AR LIK HTRISS S5k, 4 Gty U TAENS AIBIHCH
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O MHATAH(CNUH - BRI) & 15

HIALR W, HIAE TAE{A At

QFut BRMR 7t X[t 78 142URE 16201 Ef= XIJOI0|0l|A] S OFA|OF ENEQ =LHEISIS|0IM LHSt Factors affect-
ing development of early central scotoma in myopic normal tension glaucoma : role of the optic disc tilt and rota-
tion” Gt HIAE ZAHMOZ MHE|UCE ZAM =LA Seok=s SAA0FEEL] UMS AMZHSION AJLZE BAIR}

3o R o|FS o UChe ATZUE =LHE 2RI o2 £ 2 =22 F= S+2ls B7(E BIUCE 0|2 2SI AlAZ
2t AN sLEETLO| Akl chato] 22 & He| =2& 0|= tat sk=X|Q! Ophthalmology (IF.6.750) 28 52t 78
SOi| AlRieH HE QUL

et x| HASelR| 78t HiX}

SteMEHH BT 3hal HHo| QUIMAIR] @EPAHIR= 2|2 7Y XZ=XOZ JHYE HAYAMQ "XtAMHAIZ
=]

(Vax-NK/HCC) Yot 7t MASERIES T2 A3t | 71& WLAG(FAL ) ST0ME MERCID St

Ch. Olofl w2k 7REE] LA LHR| 141 67HRZH 1821 7HOIBH U IR0} BRI 272 ZI5HA EIc. Of¢0| MHE Xt
ASHMIES 0183t ZIIRIZA e ST UHOIX2 T SHSMIITHOIRES - OIFY - £ - 24| D4
OflAd 71 et

S THEHTHE 2 MHE N EITZACRIT | X2 A FAASOIM S “MARIE SIS oM el [& R4=2aS S43ICH
ISP S ISEARN (31T 018, o "IE) FE 5071 7[FAIS Zel B2 0l AAOIM Al = "SHHEISH - DRSS
o 2et 3 ZY0llM D|EZ =20 REA Ho| Uy K A Qof'ak= =202 —’l\—’ggl SIS AUACH.
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2|2 =8 7|XIxH 27 16

AAZt AL S22 (Real-time PCR)
BEl TPI10

1N

Thermal Cycler Dice Real Time System Il (TaKaRa Code TP910) Real Time PCR Zx|= 96well plate Efgle =

Peltier deviceE 0|&¢! OFHE 2= HMHZ well 7F 2EXIE F|AZ EUCH HE2 halogen lampE AEsHH well 2t =H
o

AIZERP7} gl Zt|et 2Y dAlo 2 St AS S Alslisie] A8 7t =2 UMt sl S Alsist QUL
2 ZEj= FAM/SYBR Green | 2 ROX/Texas Red 2| 2&88E HEZ &zt It SYBR Green | AE0|LE 245
Probe (TagMan Probe, Cycling Probe) Z&0] 2|8t Real Time PCR 0| 7ks3t11, FAMEA! probe 2F ROX EA!

probed| 2|8t multiplex PCR = 7Fs3IC}.

2) &Y

(1) M5 SI=EQI02 Ot=ol 2 XA} &t A|AHIOR =2 HMa | SiM HAUTE AlS

O Tl

2 71712 7128 &zt A|IA—-2 Thermal Cycler Dice® Al2|=2 0|0] ZES &2 peltier AXHE ALESI0 well 2t 2EXIE

Z22 ERAC Halogen lampE FE2R well ZH £ AZEXIO07t Gi= camera 2B Ao = HTASS &AI5H0 well
A

BE QRI7H A2 gict. 0] Zutwell ZF, & 2H w2 FEHut i dS SR

[

(2) 2 82| ZE| (FAM/SYBR®Green | Y ROX/Texas Red)E BZ &=t

SYBR® Green | ZE0|Lt Z+E probe (Dual-Labeled probe, Cycling probe) Z&0i| 2|8t Real Time PCR 0| 7Fs
ok, FAM BA! probe 2F ROX HA! probeo]| 2|8t multiplex PCR = 7FsaICt.
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@

(3) AF2X} H2|8S =0l ATEL 0|2 CtY

C}ok
o o
STFR7t 2715k CYet siME o2 B TKSSHH, 22 ot o2 siAjC| Tato| 71S3tt.

&3

17

Ct Z(Threshold Cycle) AtE HitH
- Crossing Point ¥ : ZZ ZM(Primary Curve)zt threshold 2} 2| mx}HOZHE Ct 22 AM&Esh= wHo =z,
threshold 2| AHoi| 2lsh Ct gto| A 7ks3sict.

- 2nd Derivative Maximum i : 2 £5=9| H3I20| Z[ch7} El= cycle £E Ct 222 5h= WHOZ, ZE 2X}o|
S M&t =27} gict. Crossing Point 1t 20| threshold2| A Hof| oJsh

kS UK U202 well ZHol S 2k
7

Ct 20| tHah= A7t glooz AlS 7t

M

=
fHtSe =Lt

i
>

ol

A Absolute Quantification(EcH &&),
Relative Quantification(&CH &2k
- AT BA|  AM2 Hof I, A FEe| B0 ARSIt dEMol= PCR 5% 281 28 Al
(AatA2 M) 7t BAIE|0f Aol MRINE Titst= K22 AFEE 4= Ut
- AT I Zdate| HA| : ZEM E= AA CtE(H|m Ct) ol mhet i Mk siAg S, Zake control MES
‘1”23t gt J2im ot HA| 7HSSiCt

=

IZI

0
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3) At

System code

TPS0O

Instrument code

TP910

ISxe] I:I% Ef’g(Fllter unit)

2 types(FAM™/SYBR®Green I, ROX™/Texas Red®)

S of7 |22 (Excitation source)

Halogen lamp 100W

1.8°C/sec.

1.8°C/sec.

4.0 ~ 99.9C(every 0.1C)

+ 5T at 94°C/55°C, =£.0T at 4T

CMOS camera

S22 M(Dissociation curve analysis) | 7=
Real time monitoring ts
A ESHANE 96 samples

Recommended : 25u0, Maximum : 50uf

0.2m¢ tube, 96 well plate

4) 0|4
A2 H 0|2] of|2%S St ALSHH I} =oAL

- oi[2k22l: 6185

18
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I

Ol

8351 Z7|IM=E (Induced pluripotent stem cell,iPSC)E 0|2
M= EfUHM A3

[

HESIETIME (induced pluripotent stem cell, iPSC)= 237t =l M219] X|IM|Z0f|
Oct3/4, Sox2, Kifd, c-Mycs 2IXIE Mest= SEs} 7|22 0|&3510] THE0{Z! HHot

E7Mzet 22 sdE HdE E7IMERM A9 7HY 2 Mokl 221Xl =gt
o

5
TEO| ZI=2 iPSC MEof 43¢t 012 B2 SHFE Soll Al 2& &2 ME=Z Zafe

=
2 AUS0| BHE|0f 2fst H70f| Chst iPSCL| Fottt 7542 QI-EoL 20123 L A

2|oletetE EUCE SHXIZHIPSCE FEat ol w2t 0.1-0.0001% E=2| %2 iPSC

MMEN ME HIEE84, =2 HI8 A2t S 7I1&%21 6t & otL|2t iPSCE Sotof 2 ST SR At |Lat
Bl MIZO| QPN B el S ABIAOIA] ZHSOIRI MEO| ENAIR] SHAI7} Qo] KAy o ZgY a4
0[] 20f0llA 2at XME0l= 2=aHok & HHI7F HLCh SRS WHEHost DNALL 88

R0 w2t & 7HX|Z FEEIH, MEZLH DNA2L 8&l= integrating methode 71Z2] retrovirusLt lentivirusS 0183+
A3}t QIX} transfection Al7|= 2HOZ, iPSC MA 2242 &Y 4 ULt 2Rk 2l oObYMOo 2 Qlsl ASAl A7 02
O| UM A2 E7I5ICt. MIZL| DNARL 8&Z|X| o4= HES| QIXE RNA, plasmid Ee=protein £ 028 Non-integrating
method= M&f 8240| Lot 7[sHo2 H{EX|TH Z7|MIE PN E St A2 4= U0 Parkinson’s diseaselt DM & &

£ Zstof M &t 7Es40| A=l ULt iPSCe| Hlg 2t oPd ™ol thet SHAIE SS6taX} X2 IPSC 872 5 7K 2
IC}. A Hu= iPSCHAIS XIX| 210 D2 MIZ(HMZE)0IA HIZ Rok=s EEMZS| MEHA| MZ(progenitor cell)
2 hiomaterialzZ}t iPSCE 0|50 3xH

| #leF SE0] UCt. IPSCE HIRSH E7IM= A

=2
mjn
N

BI2IOILE 3D printing7 & S 0183101 AIRIZ 2AlolM TRt xxlS
T 0|2E01 SANT} D515 TS Ao R B SITXp | DHRISHT QUXIRE OFEIDIX| HZ T} BHA w3 2I015| Exfshn 0| 2
QUECHE Z7|MZ Aol Sixtel SalAT Folo] Zze D YUtk

Ol= EAEHO| Tufts theti 2fatteto] Z7|MIZE H7rA0iAf AR Qleh FHAL 40| 2Uxjof| 0|X|= Sk thate] iPSC

£ 0|83t A70] slie] HrFof ootz 7187t AULCE 0] H7= NASAL| st TR2HE HRZ LF010| 23 HAMMO| =
£ EIUS mf X0l chet 7| FEME Hi= ATEICH EAM0| oE EUS [ DNA &4 212 ME= MZEXIEA =
=6t L YE = cancerZ 2RlE= A2 & LM UCHSHK(ZE MEZ HAMM X% &0] 2lotod MZLH DNA &4 0%
repair mechanismoil 2lslil S5l DNAE Z= M27t 27 1Mo = QMo o Feks 0IX=XIE SEdl7 = &X| %t .2
= 501 & ofL|2t ARt YTo[Lt od2] 7HX| HAts =E0i thst AlS|A 2H4l0] =0t oof chet nketx ZHo| AalstLt ot
Lot 20| SIUCH Tufts et Lynn Hiatky, =2 SAF AFELS SHHE o|utihist &7 (M2 S8t SS9 = 042 7K

M2 HIAMME OIEMZ| =& A7l & FE35} QIXIZ transfection Al7{ IPSCE MEH & CIA| MAMEE 23512 A|I7AM
AR it S8 HE 2510 X[0|E LOtETX SIRICt. 0= 24 22101 2[$t epigenetic changeZt O|X|

=
=
| 2212 Al MIZO| H512 BEIBloR A ZRYER| WHOR STisls,

rlr
o
1o
__U
wn
O

0|8l &4E M= AIZtE H2 2 F CHA
Eo|Mol UFO| M| EfIHA! 712t & 4 QUCh XM WAMMO| =& & HiY0| 7tsst
= Zto H

EXNoZ 0|F0f| A=E|X] 4Rk &l
iIPSCE Hat iPSCet et &2 HHE £510d dopaminergic neuron2 2 £3tAIZH2
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AAHZX AJH Journal highlight 21

determinate Pulmonary Nodules in Colorectal Cancer
Follow—up Guidelines Based on a Risk Predictive Model

FXAL e, sledTEHIE EUEEE R

Annals of surgery 201515 Jun;261(6):1145-52.
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71 Journal highlight 22

D NMT3A R882 mutation with FLT3-ITD positivity is an ex-

tremely poor prognostic factor in patients with normal karyo-
type AML after allogeneic hematopoietic cell transplantation

FXRL 12l 2k T T St E HEH M S ALY

Biology of Blood and Marrow Transplantation 2016;22(1):61-70

1. gREs

TABANUHS FICk A0 AR SHHO| U EXIQESHE SHHO|} Rl

SRIOIN BAEls TEOR, 0|23t S0l Btol KRS AHsH=T F28 o

B2 BT S5| YHUFS HE TYTANUTY BN EXQWSE Seio)}

O FTOS S 74X0 RS S L HIE| EXIQ XS =
ohe SR8 ASUHOINE HBE e O BRUNE SHE SXSTIN B e soonn
017} SERUDMZOIAES Al SXI0A Of3t HSQIXIZ S8 SH=X| 2o obxfis 4
| -

HT
kl
Ral
ol
38
u]

ek

SEREYZNIZOMESS Al 22 HUMFE T SHSUEY Xt 1158S YR 5t0f ZITh Al HHE 0]
25l Ct2o| STXL SHHO| (FLT3-ITD, NPM1,CEBPA,.DNMT3A,TET2,IDH1/2,WT1.,NRAS,ASXL2,FAT1,D-
NAH11,GATA2)E direct sequencingZ 018510 ZAGIRCH, RTX EHHO|Q| lzE= 11t Z/UCH OIS A
SX|0IA 5 MEEL 57.3% L 51 2AID MESS 58.1% 0|QUCt CHHZF EMoj|M FLT3-ITDYA (&g, 2.23; P
= .006)% DNMT3AR882EXH0| (RIEE, 2.74; P = .002)= MZ20| ZX| 2= oFQIXII0| &lz|in, 0|F QI
FADMES I LS EX| E2 o2 ZZSHACE. &0t OtL|2t, DNMT3A R882 S¢H0|= FLT3-ITD
0| SEHEl AXto M= Ol2ist B0l Bl FHBICE (T-2).

mo

Rl

09
ox T[Ir

3. g+eje
0| ATE Sall DNMT3A R882 =AH0|2F FLT3-ITD 20| StHtE Faehyo| gdsrgUldd a2 S528R
MZOM=S AllEh 20 =2 MAUE Qs WES0| 112 LIME 2, 0|4 = XH0f| Chgh M= X ZA| K THE Y2lx|zE

flet T X|= A=t O|F0{MOFSHTY.

os]
Othars (n=104)
"

A
L P<0.001

_FLT3-ATO ' {DNMT3A RE82 (n=11)

[ ——

P<0.001

fativs incidence of retapas risk
£ 8 B &

L | i
L Firs oo /DNMTIA R8B2™ [n=11) © 9F{ Ly FLTS-TDS/DNMTSA REBZ™ (nx21) E” i
i Othars (n=104)

® ] o
Ouration pmarsh)

“ 2 o
Outation (moemns)

CNUH Biomedical Research Institute Newsletter



F lagellin suppresses experimental asthma by generating
regulatory dendritic cells and T cells

M1 XX} : MXHEZ, O|AI2, &, WAMXX} . o], 2AS nHA
J Allergy Clin Immunol, 2016 Feb; 137(2):426-35.
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FIG 1. Suppressive effect of the OVA/FlaB mixture on asthma. A, Experimental protocol. B, Noninvasive (n 5 5)
and invasive (n 55) AHR. *P < .001 versus OVA 1 OVA by using nonlinear regression analysis. C, Inflammatory
cells in BALF (n 5 5). D, Photomicrographs of lung tissues. Scale bars 5 200 mm. E, Cytokines in BALF (n55). F,
Cytokines in LN cell cultures (performed in triplicate in supernatants pooled from 3 independent experiments). G,

OVA-specific IgE in serum (n 55). Fig 1, C and E-G: *P < .05 and **P < .01, Mann-Whitney U test.
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Nanomedicines: A new navigation
system for Cancer therapy

In recent years, many nanotechnology platforms in the area
of medical biology, including cancer therapy, have attracted
remarkable attention. In particular, research in targeted,
polymeric nanoparticles for cancer therapy has increased
dramatically in the past 5-10 years.

it Qs ol H s A
UL =S
VINOTH KUMAR LAKSHMANAN 174~
Our group designed a new kind of nanosized drug carrier that could
deliver metformin, an antidiabetic drug to target and kill pancreatic
cancer cells. The drug carrier derived from chitosan will be very useful in treating pancreatic cancer.
Pancreatic cancer is difficult to diagnose and treat and has a very high mortality rate. Recent stud-
ies have shown that metformin, a widely used anti-diabetic drug could inhibit the growth of pancreatic
cancer cells. However, the low bioavailability and short half-life of metformin limits its application as an
anticancer drug. To overcome this, the researchers synthesized O-carboxymethy! chitosan (O-CMC)
nanoparticles (NPs) and then trapped metformin within them using calcium chloride. This yielded met-
formin-incorporated O-CMC NPs. They also prepared bare O-CMC NPs. They carried out drug release,
toxicity and biocompatibility studies using both these NPs. Nearly half of the drug was released from the
NPs within the first 10 hours at pH 7.4 and 72% was released after 70 hours. But at acidic pH (pH 4.4),
almost 90% of the drug was released within the first hour itself indicating a pH sensitive release of met-
formin from the NPs. In toxicity studies with mouse fibroblast cells (normal cells) and pancreatic cancer
cells, metformin and and O-CMC-metformin NPs showed 40% more toxicity than bare ones on pancreatic
cancer cells. In contrast, the normal cells were not affected by metformin and O-CMC-metformin NPs.
The O-CMC-metformin NPs were also found to be hemocompatible and safe for intravenous administra-
tion. “The O-CMC-metformin nanoparticles with controlled release of metformin at physiological pH can
possibly increase metformin’s bioavailability decreasing its renal clearance,”
Our group also focused on prostate cancer therapy using combinatorial chemodrugs and phytomedi-
cines. So far we published more than 60 papers in an area of nanotechnology and few highlighted below
for future potential preclinical studies.

fEAE ==H5 BEAE SO Impact factor

Effect of Baliospermummontanumnan " - . )

2015 omedicineapoptosisinductionandanti— E'Or.”}?%g;n_% and Pharmacotherapy ﬁgﬁrg\r/wAthksﬁrrrwllarT;]e;KS,vP%math CR. 2.3
migrationofProstatecancercells prs/1- ’ g
Invitro and invivo evaluation of Metformin " ]

2014 ocmc nanoparticles for pancreatic ngrg,ﬂ%%?%}fgqgeseamh ggﬁnﬁasﬁa#@fkumar R 3.2
cancer therapy. Pharm Res ’ : .
Silymarin - Encapsulated PLGA Cancer Therapy ’

2014 Nanoparticles: A Prospective Candidate |Journal of Biomedical Nanotechnology En'gigsmarg#nk\lﬂar P. Jayakumar 39
for Prostate Cancer Therapy 10, 559-570 . y
Enhanced Delivery System of Flutamide J ' . . .

] = ournal of Biomedical Nanotechnology |Anitha A,  Uthaman S, Nair SV,

2013 Loaded Chitosan—Dextran Sulphate Mar 9(3):335—-47 Jayakumar R, Lakshmanan VK. 39
Nanoparticles  for Prostate Cancer
O—Carboxymethyl chitosan nanoparticles Snima KS, Jayakumar R,

2012 for metformin delivery to  Pancreatic :Cs)a1r %%Tydéaateezﬂl(y)ggisio\g%l 89, Issue Unnikrishnan AG, Nair SV, 42
cancer cells ’ Y. Fag Lakshmanan VK.
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HRP
(Horseradish peroxidase)

AP
(Alkaline phosphatase)
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Biochrom 80-5000-36
VersaMax microplate reader
Rotor-Gene RG-3000

Rapid Form 2004
Infinite 200 Pro

T3000
FDS8512
HM325
QIACube
LAS 3000
Odyssey
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23 S 0|MEES0|E LSM 510 35 85 EuZSn|EA
7| AN 20 &K - . = AlEAl

24 (Mechanical chest compression device) Life-satat c====

o5 OMIEA] BI ALAZHEAT A|AEH {\(/IeircY:]rodialysis online analysis sys- ESAIBA

26 SEHSEMEX|(Video Tracking System) Etho Vision XT base set SEAEA
ASEE TIARK| A|AH . .

27 - Hyperpolarized 1°C MRS #i7sicH 2| \sbira fidvanced Safety Ventlator gz
(Equipments for hyperpolarized 3C MRS study)

o8 MNEH FMZAD LOC-LT-MD-01 [N
(Low Power LED Skin Care Light Therapy) LINKHEBA c====
7|AIN 208 HK| . ™ = AEAl

e (Mechanical chest compression device) Hlfessatat c====

30 O|M[EAS 5 AAIZHEA AJAH Microdialysis online analysis system S=AEA

31 SEHSEMZRIX|(Video Tracking System) Etho Vision XT base set S=AEA
ASEE TIARK| A|AH! - -

32 - Hyperpolarized 1°C MRS I7SicH & \yspira Advanced Safety Ventiator <.z
(Equipments for hyperpolarized 3C MRS study)
MNE FMZAP e

33 (Low Power LED Skin Care Light Therapy) LOC-LT-MD-01 LINKHEBA Tt

34 S HMEIR| (chemiluminescence Imager) C-300 35 85 ZUAIGIA

35 HARISEXSEER (Real-time PCR) N rocialysis oniine analysis 35 85 BYNHY

36 HASAZHT| (Microplate reader) Etho Vision XT base set 35 85 SUAEA

37 YARE (Wax oven) yebrra Advanced Safely Ventlalor 32 g oz

= Q=<

38 YSEEEE (cryocu) LOC-LT-MD-01 LINKHEBA iy

39 stoter AAEEX| (Chemiluminescence Imager)  C-300 ZUAMSIA

40 soter JAEEX| (Chemiluminescence Imager)  Versamax SUAEA

4 AAZE TR SZ7] (Real Time PCR System) Dice system || SUAMSIA
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