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Lasso “X 7T NIZ D-7 X/ BENE N S 41 5 HEAE % i i

WA 7S B BB S LT RENE T F N MS-271 13RURIC D-7 2/ B & & deME— D Lasso ~X 7 F
RTHD, D-7 2 VA ETLTTF NIIPEEE 2 EO A AR 2RO Z E BB TD
5o BT, Lasso X7 F RIFEALEMITEN, a7 7 —BS04aRae %7 \Wash, X7F
RAEROB SIS BIER SHTW5, Ko T, MS-271 DK D-7 3 PR LASRE OfRIRIL, #riz7e
HEREME T T ROAIHICEN 2 Z L3 fifF S D, Foxld MS-271 KN p-7 2/ BR{EICEE D 5
AP B A UALEESE MsIH O =& OBUSFICEE) L7z, ZHUT LD, MsIH iZh vy =a—
VUBEZA L2 E TR NW e A VA LERZE TH Y, ZORINIIE IV T A A
DA THLZE, K2 By b7 L sk (His295/Aspll, His88/Asp9l) Z M5 Z &
T, MS-271 OAEAGEFRERORR L-7 2 /% D-7T X JBEA~EEBLTNDZ B LML
Tre £T7, ZOBEENMBEOENMICE S TT I /JBOTE X UL S Uz =— 2 RiEHE
ThoHZLamllc, SEIOMEIT MsIH D AZBHIRBEEORELRHIZTHHDOTHDH, 5%
1%, BRREZAZZE L7= MsIH Z W= 287 D-7 2 /&4 Lasso X7 F ROAIHEZ@EL T, #i-
TRSREMER T T ROBRE Higd,

W), &Y, WEADD D OEFEMEYE OBHR

Ry r~—"7TI, va v lTBHEY) Curcuma comosa DIRZEDEETF-CHERIFIZRTT HHE LT
MEJICHWSIL TS, Fex L, ¥ o ~—F C comosa fRED n-~FH AMHM N T L ¥ ) —
Bkt L CHEEMEZ R T 2 E2 RWE Lz, 7T —81E, OIERER, PiRERRE, JE
R EB EORIEEY — 7y NEHENTWDHEETH D, £ 2T, C comosa tRED n-~F4
o7 VX —EEEE AR S L TEEMOBEBEZED -, ZOREE, 3O 77 AT
VR AXT AL ) A ROBFHIKIIL, T2 A4 FEICLT AT —EREREOH D Z &
MO THOLNI LTc, 8%, TAXT—EBRAREEFOI LR LIEKREEDDL L EHIZ, Tk
Fral) A7 7 —EBHEEES NO EAIMGNEME e & OAEMIERHMIZ1T 5 2 & T, ok
IO — FORSES BHfEd,

KK FAFE L = > b
The Natural Drug Discovery Laboratory (NDDL) has made significant strides in unlocking the therapeutic

potential of natural products. Through collaborative research, we've uncovered promising leads for treating diverse

diseases, highlighting the immense potential hidden within nature's treasure trove.

Pancreatic Cancer:

Novel Compound with Unique Mechanism: A collaboration between the University of Toyama and
Nagoya University led by NDDL led to the development of a groundbreaking compound. Originally
inspired by the compound plumbagin isolated from Plumbago auriculata, this molecule specifically targets
pancreatic cancer cells in hypoxic or nutrient-starved conditions, mimicking the tumor microenvironment.
It disrupts a key signaling pathway, leading to potent inhibition of tumor growth in animal models, offering
hope for overcoming drug resistance. (Suresh Awale et al. Journal of Medicinal Chemistry, 2023)

Nicolaioidesin C: This natural compound, isolated from Boesenbergia pandurata, demonstrated
exceptional efficacy against pancreatic cancer cells in vitro and in vivo, highlighting its potential for novel
therapeutic development. (Phan et al. Featured on the cover of Journal of Natural Products, 2023)

Potent Naphthoquinones: In collaborations with international researchers from Ahmadu Bello University
(Nigeria), University of Wiirzburg (Germany), University of Kinshasa (DR Congo), we identified two
highly potent naphthoquinones exhibiting exceptional anti-austerity activity against pancreatic cancer cells.
These compounds downregulated key proteins in the Akt signaling pathway, suggesting their potential to
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overcome resistance mechanisms. This finding paves the way for further development of promising
treatment options. (Maneenet et al., Results in Chemistry, 2023)

Dioncophyllidine E: This unique molecule, extracted from Ancistrocladus abbreviatus, exhibits potent
antitumor activity against pancreatic cancer cells, particularly under nutrient-deprived conditions. Its
intriguing "configurationally semi-stable" nature warrants further exploration. (Fayez et al. Bioorganic &
Medicinal Chemistry, 2023)

Ugi Adduct 11: In collaboration with Kyushu University, we developed a novel rapid chemobiolgical
approach utilizing the Ugi reaction to derivatize compounds in plant extracts. This approach led to the
identification of a new Ugi adduct exhibiting potent anti-austerity activity against PANC-1 cancer cells. It
inhibits the PI3K/Akt/mTOR signaling pathway, a crucial factor in cancer cell survival, highlighting the
potential of the Ugi reaction for discovering novel anticancer agents. (Tomohara er al. Biological &
Pharmaceutical Bulletin, 2023)

Beyond Pancreatic Cancer:

Kampo Medicine: We employed "H-NMR spectroscopy to elucidate the metabolic effects of the traditional
formula "goreisan," providing valuable insights into its mechanism of action and paving the way for further
exploration of ancient remedies. (Suresh Awale et al., Traditional & Kampo Medicine, 2023)

Justicidin B: Isolated from South African plants, this natural compound exhibits remarkable potency
against HeLa cervical cancer cells, exceeding established chemotherapy drugs. It triggers cell death through
multiple pathways and disrupts colony formation, offering a promising candidate for further development.
(Tajuddeen et al. Phytochemistry Letters, 2023)

Neurodegenerative Diseases:

Alzheimer's Disease: In collaboration with Khon Kaen University, we identified flavonoid derivatives
from Mesua ferrea Linn flower with multi-target actions against Alzheimer's pathogenesis. These
compounds inhibit enzymes linked to amyloid plaque formation and protect neurons from oxidative
damage, suggesting potential therapeutic applications. (Plekratoke et al. Biomedical Sciences and Clinical
Medicine, 2023)

Parkinson's Disease: We developed Diacetylcurcumin Manganese Complex (DiAc-Cp-Mn), a
groundbreaking compound with exceptional efficacy in protecting brain cells from Parkinson's disease
models. Its mechanism of action involves combating oxidative stress, mitochondrial dysfunction, and
inflammation, key factors in disease progression. (Pirunkaset et al., Molecules, 2024)

Depression: An extract from Oroxylum indicum seeds exhibited antidepressant-like effects in a mouse
model, offering a potential natural alternative to conventional antidepressants. (Chalermwongkul ef al.,
Nutrients, 2023)

Future Directions:

1.

Strengthening International Collaboration: Expanding partnerships beyond current networks to
leverage diverse expertise and accelerate scientific breakthroughs.

Expanding the Scope of Natural Products: Exploring the vast potential of natural products in tackling
various diseases, including neurodegenerative conditions.

Unveiling the Secrets of Cancer Metabolism: Delving deeper into cancer cell metabolism to identify and
understand the mechanisms of action of newly discovered compounds.
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4. Translating Research into Real-World Impact: Focusing on preclinical and clinical evidences to ensure
the safety and efficacy of our discoveries and ultimately translate them into tangible benefits for patients.

The Natural Drug Discovery Laboratory is dedicated to unlocking the full potential of nature's treasures to offer
hope for a healthier future.
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* 1) Morita H. Engineering of biosynthetic enzymes to synthesize bioactive compounds. ICSTE UNM
2023 ; 2023 Aug 10 ; <% v ¥ /L (Invited lecture) .
* 2) Morita H. Engineering of biosynthetic enzymes to synthesize bioactive compounds. Asia Pharm
V ; 2023 Aug 17-18 ; Ho Chi Mihn City (Invited lecture).
* 0 3) Morita H. Identification of a diarylpentanoid-producing polyketide synthase in the biosynthesis
of 2-(2-phenylethyl)chromones in agarwoo. £ 59 [EIfE#{LF2 2 AN D I 5 2023 Nov 10 ;
HAU (Invited lecture) .
* 4 Morita H. Engineering of biosynthetic enzymes to synthesize bioactive compounds. 12th CSP-
KSP-JSP Joint symposium ; 2023 Nov 26 ; JAJI (Invited lecture) .
(EWNFER)
1) UTRERESE, IR, VR ESR, ARHTEIT. XA XA (Citrus aurantium) & A il 55 % FH U T2 HERE
PEALBESL OBAFEMTTE. 55 40 [BIFNEEE S PP RS 5 2023 Aug 26-27 5 E L.
2) [ BF2E4K,  PEIR 4%, Rukman Muslimin, F/5%F7-, Mohamed Ali Elrefaiy, Kiep Min Do,
VESE, BREVEIT, AhmedT. Ayoub, Ji)lIEVG. FIEMTHIICESS Z o b A P o=
AT AL ERORAERH. 55 37 [] B AR 2 K2 5 2023 Sep 7-8 5 [R .
3) Hnin SY'Y, Nakashima Y, Kodama T, Morita H. Structural-based engineering of Amaryllidaceae-
O-methyltransferases (2nd). H A4 69 M2 5 2023 Sep 9-10 5 il A,
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Suresh Awale, Juthamart Maneenet, Nguyen Duy Phan, Tsutomu Fujii, Takuya Okada, Naoki
Toyooka. Nicolaioidesin C: A Promising Antiausterity Agent with Antitumor Efficacy in a
Pancreatic Cancer Xenograft Model. H ASKZF5 144 42 ; 2024 Mar 28-31 ; Ffjk.
Juthamart Maneenet, Rintaro Fujii, Hung Hong Nguyen, Suresh Awale.
Meroterpenoids from Callistemon subulatus induce PANC-1 human pancreatic cancer cell death
by targeting the Ak/mTOR/Autophagy pathway. H ARAEFKFE 70 [AI4E4 ; 2023 Sep 9-10 ;
il
] FH &%, SLILE#, [ HE K, Nguyen Duy Phan, Min Jo Kim, Juthamart Maneenet, £ [
JERR, AR, BEHSS, Suresh Awale, BRI, S AMUNREE) ARRAYE LIZBEFD
U A & 13572 DA ISP\ D OHTRIENEAS ATEHREEBATE DY # 2% 55 40 [A] A
F AT I AR =R YT A ;2023 Nov 13-15; Nagoya.
T-BFACH], 11K, Lanke Prudhvi, [if] i 5L5%, Nguyen Duy Phan, Juthamart Maneenet, Suresh
Awale, 5[ . 23 AU/ BR BT BB A X TR BLENR S A TRIR FE DB SE ~ T Hl
pipernonaline #%3E A DA ELFS L OMEE—THMEABIMIZE~. &5 40 0] A7 4 > F 7 I A
N —3 2R T A 2023 Nov 13-15; Nagoya.
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Morita H. Engineering of biosynthetic enzymes to synthesize bioactive compounds. Seminar on
KEFARMASIAN TAHUN 2023 ; 2023 Aug9 ; ~ 7% > /L.

Hoang NN, Kodama T, Nakashima Y, Do KM, Hnin SYY, Lee Y, Morita H. Arginase inhibitory
activities of guaiane sesquiterpenoids from Curcuma comosa rhizomes. # 7 [B'& [L]- /S—E /L
VaA Y MU URTY UL ;2023Nov 105 B (AN T U v R).

Kodama T. Functional modification of biosynthetic enzymes to create natural product analogs.
2023 China-Japan Youth Science and Technology Cultural Exchange Program ; 2023 Nov 12 ; #t
IN.

Morita H. Engineering of biosynthetic enzymes to synthesize bioactive compounds. Seminar in
Jinan University ; 2023 Nov 26 ; JAJI.
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Suresh Awale. Innovate to Elevate: Optimizing Research Impact, Strategies for Academic
Excellence. Faculty of Pharmaceutical Science, Ubon Rachatani University, Thailand (Invited
Lecture) 2024 Feb 16.

Suresh Awale. Innovate to Elevate: Optimizing Research Impact, Strategies for Academic
Excellence. Faculty of Pharmaceutical Science, Khon Kaen University, Thailand (Invited Lecture)
2024 Feb 15.

Suresh Awale. How to Find a Cure for Pancreatic Cancer? Strategies and Leads from Natural
Products. Faculty of Pharmaceutical Science, Khon Kaen University, Thailand (Invited Lecture)
2024 Feb 12.
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Suresh Awale. How to Find a Cure for Pancreatic Cancer? Strategies and Leads from Natural
Products. Institute of Pharmacy/Pharmacognosy, University of Innsbruck (Invited Lecture, Online)
2023 May 22, Austria (Invited lecture).

Suresh Awale. RKIKW) 7> H DHLA AAIBRFEIT AT, FIBERE « B HS £ 72 01T 2 — 1T
ATHAENT . EILRFABEE. 2023 Oct 21,

The University of Toyama find a promising therapeutic agent for pancreatic cancer with unique
mechanism of action. Science Japan. 2023 47 H 20 H.

B LIRS B DI R e 10T 25 eie b &4, 1RIHLEEARR TIA 254, ST %
BAA (PEFERR). 20234E7 7 6 H.

WS o DIl AE S RO % EILR AV R - 7T U VIEESR. hRBRE
i 2023 4£7 H 18 A 11 KF30 %7 (7 H 18 B 11 If 30 43 HUHY).

TRelgi s Av DFEMBER KD B FE R R ORI R E 22 mTRett. o RO, 2023 427 A
15 H.

Y a v ARORY TF A2 ] 12 “TWIED AR (RO B % sy Ta 5
B CHIRE. BILT e, 2023456 A 28 H.

el s ABIRA~EZN 2 a U ATFHEM D DL EY), BILRT U VHEERR G1ERL. dbH
ASHT. 2023 4 6 H 28 H.

T AN 2 3 T ATy DIRNRE RIS R O R R E. B L8R, 2023 4 6
H 28 H.

Cover Page highlight “Nicolaioidesin C: An Antiausterity Agent Shows Promising Antitumor
Activity in a Pancreatic Cancer Xenograft Mouse Model”, Journal of Natural Products. 2023 June,
Vol 86 (6).

BT TR NS RIS Al 2 AV, BEAF OIS AR & 1T 5872 2R — 5 LRIE ).
[ % News QLifePro. 2023 4~ 6 H 6 H.

FUMED AR I 2 b B 2 BB ROBIFE 7 Vv—7". Bk, 2023 4£ 6 H
6 H.

FERge DS AR EA~F LS &l - A EROME 7 v—T7 B AL B AHR. 2023 4 6
H6H.

BEAFZDHLD A & 13572 D AE BRI HS B e REligns A Tai i iaiif 69 DRI
Ry AARDHIIE. 202346 H 5 H.

[ XxmfbFr=> 1]

(E5})
1))

2)

3)
4)

5)

6)

7)

8)

Subehan Ambo Lallo (f & KRR 7T « " XT 0 VKRFHFEE) - A > RV T HERRE
Ui & DAEIEMEALE Y O BLEE - ISR E, 2016~

Prema (X ¥ ~v— « YU T U RAHLFEH) © I v o~ —EEAEYD O AEMEELEMI
B9 5 Mm%, 2016~

DanHu (FF[E « EEr RIS © A FIVIRERRERER O R S E T & FEREIRIE, 2019~
Shepo Shi (ALFLHEIERET:)  FrilIAAR Y 7 % A RE IR O X B s & iEsT, 2019
Hoai ThiNguyen (<X hJ-2A « 7 2 RFPEFHR) © X F L pERIRE P DGRy O
fift#r, 2016~

Bui Thi BuuHue (“X FF- A« > b —RFPARMES) Mtz A4 2887 L7 v
A FDOERK, 2019~

Christopher J Schofield (JE[E « A 7 A7 4 — FRFALFE)  2-A4F Y TV Z VA F
T =B RN EFROLRE, 2021~

Maurice D. Awouafack (77 A/L—2 « Fx  FREE) 1 A)v— U PESEREY D> & O AEWITE
ML B DTSR, 2021~

_20_



(EW)
1))
2)
3)
4)

(52)
1)

KA (AbHEE KRR TR 500E) - Fil 7 &~ — B O ERss o g, 2017~
FBANEEE R RFRFEREFEMBZER) « I— RARY UIHEER A 7 = X L0k
EFHIENT, 2018~

T NER URBRFRFPIER A ERD - B~ 27 v 7 A NER{LEESE O fliih
HEOFREYT, 2019~

B E+ (WHRSLRFAMER PR AEMEIR A FEFR) ¢« Streptothricin Bk AR A=A Bkli%
RO X MRS LS AT, 2020~

HE RS GEFE) - KD T8 A RAESRKROWZE, 2018~2023

[RIHEMPAFE~L= > 1]

(F5})
1))

2)
3)
4)
5)
6)
7)
8)

9)

10)

11)

12)

(EW)

1)
2)
3)
()

1)

2)
3)

4)

Prof. Gerhard Bringmann (Institut fuer Organische Chemie, Universitat Wuerzburg, Germany) :
Discovery of potential natural anticancer agents, 2016~

Prof. Heiko Thmels (Universitéit Siegen, Germany):Synthesis of napthylisoquinoline alkaloids as
potential anticancer agent against pancreatic cancer, 2020~

Prof. Hermann Stuppner (Institute of Pharmacy/Pharmacognosy, University of Innsbruck, Austria):
Discovery of novel secondary metabolites from higher plants with anticancer activities, 2017~
Prof. Simon Lewis (Department of Chemistry, University of Bath, United Kingdom): Synthesis of
grandifloracin analogues as the potential anticancer agents, 2017~

Dr. Sirivan Athikomkulchai (% A + > —F U > v ¢ v— NKF) « ¥ A Y D HAEH
BRI 2 AR & 3 25U A B OPRZRITSE, 2011, 4~

Dr. Ampai Phrutivorapongkul (% A « F = L~ A R%) : X A AR O 558 LA 2 42
W& T 2P0 AV DOIRFEIIFE, 2017~

Dr. Surya Kant Kalauni (%/3—/ L « b U 780 K52 @ R — LB ) O 2% HLERITHE
ZRERRY & DI AVME OTRFRIESE, 2011, 4~

Dr. Mai Thanh Thi Nguyen (“X kA « [ENAR—TF 2 U HTRTF) X b 2D O X5
BLARIT R 2 A & 3 D 5008 AVE OERFEITSE, 2011, 4~

Prof. Lih-Geeng Chen (Department of Microbiology, Immunology and Biopharmaceuticals,
National Chiayi University, Taiwan): Screening of Taiwanese medicinal plants for antiausterity
activity and discovery of natural anticancer agents, 2015, 9~

Prof. Yu-Jang Li (Department of Applied Chemistry. National Chiayi University, Taiwan):
Synthesis of antiausterity strategy based anticancer agents, 2015, 9~

Prof. Yaowared Chulikhit (Faculty of Pharmaceutical Sciences, Khon Kane University). Isolation
and identification of bioactive constituents from Jatropha multifida. 2022~

Prof. Chantana Boonyarat (Faculty of Pharmaceutical Sciences, Khon Kane University). Isolation
and identification of bioactive constituents from Mesua ferrea Linn. 2022~

Al R EERERTFIETH) « R K antiausterity (LA ORER, 2015~
KGN GEBEERE WK - Ugi SOGZ2FIH L2 3iiin ARl ogIE, 2022~
Hi ARG CEFRERKRT) A4 S 7- CBGA SR OHUFENEIEM:, 2023~

BESS (RE), Bk (@R - IR L 72 (b A O HUllsE s 1 B - 5 i 5E
2018~

SR A (LS - Adn LR« R O EF B2 G-I ARIDOER, 2016 ~
G (R E R B WIERT) « = A~ BED G 0T & £ DFNZ BT 201982 DFH
5L, 2016~

R . (GRS« A B Guggulsterone #7538 {K 0 antiausterity A, 2018~

_21_



5) HEilE—BE (L5 - Aa L5FL - NR4al 551380 antiausterity {EEIZ BT 2458, 2018
S HERERFIKR
[ Kb F=r=> H]

1) HEEE®B) (83 BHEPFEIT) TAchE [ETEET VLl v A ROFA A REESE OMSREMNT &
N

2)  HAEES) (IRFE KRR, o BRETET) [RRAT T R RI(EA IS FSRES R &
72 BT HTHIEESE - ARG s OfiEE &S

3) AMED (fR& : BAfZzZREE, 04 0 ZREFEIT) TSRP (37 FVE8aki ) ITHEHT o814k
FDOERIR

4) BT (FRE IR Te MK -4 Y Z L X VERIEAEMERR L BESE 0O KRR EHI D
TRER & 2 OFFEIRE R

5)  HEARC) (%F R ER) [hr v/ A REOEESRMEILRICHF 5T D e LR R
DRI

6)  /IRERESER MBI (83 FIsE) TEREMERICE R L T\ D AspH OFLE
W R YRR L, IR — MEAmOBRIZET 5 |

7)) EHERFAREME (03 FIRE) RIS RIS AspH A AER & L7 hufE Al o
— NMEA DR )

8)  BARTHEZMICATILEMIE (83  ZREPET, oM BER) D38 fER OB

3]

[RIEMPIFE~L= > 1]

1)

2023 4 FAEAFE(B) ({83 : Awale Suresh) [Investigation on naphthylisoquinoline alkaloids
as potential antiausterity chemotherapy for pancreatic cancer

OTRREHREE
(Rt~ => 1]

e R e A = PaR - PN

SR A4 O

FEb 6 A - BT fESR

KEREE L 1 4 : Ginsha Zakatina Rahman

KEFPFHE T 1 4 : Yochidami Akhsanitaqwin (10 H A%2)
KPees+ 14 - 2 &R (10 A AF)

KEFPRfE+ 2 4« 8 IF

KEFBEE A 1 4F © Saw Yu Yu Hnin

KEFPetdi—: 1 4% : Zin Paing Htoo

KEBL L 3 4 i e

KB+ 3 4 2 2 R

KEFPeld 1 3 42« & e

KEPEtE+: 3 45 : Hoang Nam Nhat (10 H A%2)
SMENE BWFSEE : Yves Martial Mba Nguekeu (6 H ~)
SME N BAFFEE : Yuan-E Lee (4 H~8 H)

[RIHEMPIFE~L = 1]

3R A TR
3 | KRB
S AR RRELE
S S AR B
S 64 - R
KA+ 1 4« R

_22_



SEANZBWIZER : Juthamart Mannenet
PANESNE-9=00/505
~531)

B : Rawiwun Kaewamatawong (¥ 1 = VR T F ¥ ¥ =K%, 2023,5/1

®E6 (IBx, L) WMiEE
(Rt~ = 1]
1& i

# JE : Domain swapping between glutamate ligases MurD2 and MurD involved in peptidoglycan
biosynthesis

LR 5
WASHEST « KR L = VIR OBRERRATS L O > ) 1 B A0 4
WL B B B

_23_



