PROGRAM

3. KIOM-YanBian University Symposium

Recent Trends on Herbal Medicine and Medical Researches
October 30 (Wed.) 2024, 14:00 ~16:30 | KIOM, Dongmu Building, Main Conference Room

14:00~14:10 Opening
Chair: Chang Qing LIN | YanBian University (YBU), Hokyoung KIM | KIOM
14:10-14:30 Establishment of Plant Extract Bank and Study on its Active Constituents in RenBo AN |
’ Changbai Mountain Region YanBian University
National Bio-research Resources Natural Product Cluster for Herbal
:30~14: S k RYU | KIOM
MERER Medicine Resources Base Bank SungimosH
’ : Study on Qingfeixiegan Decoction in the Treatment of Insulin Resistance in Chang Qing LIN |
14:50~15:10 5 i ; e
Type 2 Diabetes Mellitus YanBian University
15:10~15:30 Development of Anticancer Candidate from Traditional Herbal Medicine Nosoo KIM | KIOM
15:30~15:50 Research on the Mechanism of HMT Exerts in Inhibiting Prostate Cancer n Z?m X .l :
YanBian University
15:50~16:10 Research on Korean Oncology Immunotherapy Targeting Immune Checkpoints ~ Hwansuck CHUNG | KIOM
16:10~16:25 Q&A
16:25~16:30 Closing

* The 2024 KIOM Research Networking Day will be held simultanesouly (Dongmu Building, 1st Floor)
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KOREA INSTITUTE OF ORIENTAL MEDICINE
INTERNATIONAL SYMPOSIUM

PRESENTATION

Ren Bo AN

YanBian University
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PRESENTATION

Establishment of Plant Extract Bank and Study on its Active Constituents in
Changbai Mountain Region

- Ren Bo AN | YanBian University
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Establishment of plant extract bank and study on its active constituents

in Changbai Mountain region

Ren-Bo An

College of Pharmacy, Yanbian University
anrb@ybu.edu.cn

e T

KOREA INSTITUTE OF ORIENTAL MEDICINE
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KIOM 30th Anniversary
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PRESENTATION

Establishment of Plant Extract Bank and Study on its Active Constituents in
Changbai Mountain Region

- Ren Bo AN | YanBian University

Establishment of plant extract bank in
Changbai Mountain region

Modernization of Natural Medicine

Tradition Modern Modernization

Components : B Chemical
: constituent :
+ : B Bioactivity :
: : I Mechanism :
EPharmcologicalE H ... :
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Establishment of Plant Extract Bank and Study on its Active Constituents in
Changbai Mountain Region

- Ren Bo AN | YanBian University

State key laboratories related to traditional Chinese medicine research

Laboratory name

supporting institution

Main research objectives

State Key Laboratory of “synthesis-screening-pharmacology” to the
Natural and Biomimetic Peking University innovation mode of “chemical-biological
Drugs cross-drive”

State Key Laboratory of
Phytochemistry and Plant
Research in West China

Kunming Institute of Botany,
Chinese Academy of Sciences

Phytochemistry and sustainable use of plant
resources

State Key Laboratory of
Quality Research in
Chinese Medicine

Macau University of Science
and Technology

Efficacy testing - pharmacokinetic analysis -
mass spectrometry measurement

State Key Laboratory of
Bioactive Substance and
Function of Natural
Medicines

Institute of Materia Medica,
Chinese Academy of Medical
Sciences & Peking Union
Medical College

Studies on active substances and functions of
natural medicines

State Key Laboratory of
Natural Medicines

China Pharmaceutical
University

(1) Discovery natural active substances;

(2) Biological function

(3) Drug-like properties and pharmaceutical
preparation

Purpose of establishing plant bank of Changbai Mountain

- Resource Censor

- Classic prescriptions

- Cultivation of
medicinal plants

Literature search

Gas chromatography

- Collection

- Drying

- Extraction

- Concentrate

Cell screening
Pharmacological
evaluation
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PRESENTATION

Establishment of Plant Extract Bank and Study on its Active Constituents in

Changbai Mountain Region
- Ren Bo AN | YanBian University
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History of plant research in Changbai Mountain

17014 Petrus Jartoux (France) NN

17664 MYHE, =Yt (Korea) REWEDHER

18864 H. E. M. James (India)%3A {The Long White Mountain) (1888)

1899 Ahnert VAR AL R - GEMAELDY (1901-1907)
19054 ojotztet (H#) TR B ILFRE, BRENSEZE, 1908, 22; 2541Af1257H11
19134 D2|ctH|=o| 0} (H &) KBLEY) 4207, EMEEAE, 1914, 28, 329
19145 LiZto| CHL=M(B %) CKBWEWIEEY 19174 , 3077, 1935
19265 Q2| CHH=(E &) CETFRBEWEY S ) (1926)

19344 CiztstAl ZAIX|(B %) S E2, SHIIEIRE (1935%)

1940 KBEZ30A “KRALEYIRE” (19414), 795} 5255
194555 ENAPERERTR KBEUIEMZAE (1980F), 8757

19884 0| TR E TSR

1989,1990% A=A CKRAILEMMBE AR

19894 o|2H “BREALEY”

ann24 FRIERY ArhELLL e |k b\

Plants of Yaniji area

010

Angelica gigas Nakai 1D IESy= o
Tussilago farfara L. nE s
i Scirpus tabernaemontani Gmel. KB 20|
"8 Angelica dahurica (Fisch.) Benth. KiE TSI
- Codonopsis pilosula (Franch.) Nannf. "S5 okpt
| Euphorbia humifusa Willd. M HICH
® Veronica longifolia L. KEZEH ZIMuz|ZE
| Adenophora remotiflora (Sieb. et Zucc.) Miq. BHFRE  ZAICH
)_ Dianthus superbus L. BE sijdo|E
Gentiana uchiyamai Nakai NIz 8Lt
Lycopodium obscurum L. FHRan THAMS
Oplopanax elatus Nakai. RILRIAZ HEELIR
Pedicularis resupinata L. BEDESE S0
Phlomis koraiensis Turcz. =ILHET ARSEL
Thalictrum aquilegifolium L. BRENE  Borlz|
Pyrola incarnata Fisch ex DC. qiEEmE E3-FE
Potentilla fruticosa L &EiE M|
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Establishment of Plant Extract Bank and Study on its Active Constituents in
Changbai Mountain Region

- Ren Bo AN | YanBian University

Plants of Longjing area

Allium macrostemon Bunge FEH St
Artemisia subulata Nakai ZHE

SG::amum krameri Franch. et mEEE@mE MO|H

Inula salicina Linn, UM iEETE
Lysimachia barystachys Bunge  [EREE x|+
Artemisia capillaris Thunb. =53 AR

o Chelidonium majus L. HIEX 071 S=
Sedum kamtschaticum Fisch. 82X MEES
8 Artemisia keiskeana Miq. #5) or2cys

EgiA=P

ey

Aconitum coreanum (Levl.) Rap.

Anemone raddeana Regel BWIRERE HolujatE
Gentiana squarrosa Ledeb %I+ A8 £80|
Jeffersonia dubia (Maxim.) Benth.et Hook EfE5i%E HWHO|E
Matteuccia struthiopteris (L.) Todaro TR HLizf A
Polygonatum involucratum Maxim “EER 8538
Pulsatilla cernua (Thunb.) Bercht. et Opiz. HEfEk% 7H=9/En|Z
Smilacina japonica A. Gray [::3%5] 2oy
Trigonotis peduncularis Fitsth3g =20

Viola yedoensis Makino KT SHH|E
Androsace umbellata (Lour.) Merr. it =S%0|E
Viola acuminata Ledeb. LHEER SYAHZE
Robinia pseudoacacia L. IR OLJRAILER
Pyrus ussuriensis Maxim. MFH ArSHYLER
lespedeza tomentosa BEPRTF 7zl
Patrinia rupestris (Pall.) Dufr. EME E0iel2|
Viola mandshurica W. Bckr. RILEFR AuE
Acorus calamus B% S
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Changbai Mountain Region

- Ren Bo AN | YanBian University

Plants of Hunchun area

- " Thlaspi arvense L. E ahdo|
~ Cimicifuga heracleifolia Kom. R=HFR &0t
S\Schisandra chinensis (Turcz.) Bailey AT QO|x}
alenia corniculata (L) Cornaz b(::] EF 3
enecio argunensis Turcz ATEX ol
Nelumbo nucifera Gaertn E Az
Jll{}l)lt::gzlzotdes peltata (S. G. Gmel) O. -~ atoja|eiz
Polygonum amphibium L. RRE =014
b |Salvinia natans (L.) AlL MHHE Mo|7f=H
Arisaema amurence Maxim. FIEREE  HYY
; Isholtzia ciliata (Thunb) Hyland . &5 )
< Mosla dianthera (Hamilton) Maxim. 5% FlE
& |Berberis amurensis Rupr. KIH/NEE HREELR
= “Bidens tripartida L. REE 71akAk2]
onochoria korsakowii Regel et oo x}
aack WA =58
Lysimachia davurica Ledeb HER BAE
Plants of Wangqing area
b Bupleurum scorzoneraefolium Willd. KIH5EER EAE
' Cuscuta japonica Choisy EXTHE At
g Dianthus chinensis L. A e
Kummerowia striata (Thunb.) schindl. JGARE SE
8 | Polygala tenuifolia Willd. nE x|
~||Polygonum perfoliatum L. ZFHZ 02 |ul &
Polygonum sieboldi Meisn. iy 0]22|Al
Convallaria keiskei Miq. T 2422
Corylus heterophylla Fisch.ex Trautv. B¥ IHAULIR
Crataegus maximowiczii Schneid. ELE OFELIF
Crataegus pinnatifida Bge. i ARAILER
R Docllingeria scaber (Thunb. ) Nees RN FE =3
Ligularia fischeri (Ledeb.) Turcz. WH=S =5
Populus.davidiana Dode 4% AMAILIR
Quercus mongolica Fischer ex Ledebour Sk MZLIR
Tilia mandshurica Rupr.et Maxim. B HE|xILIR
Vitis.amurensis Rupr. IW&EE 2F
Alicma oviontalo (Ram \ Tz EE ZIZAOIEHA}
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Changbai Mountain Region

- Ren Bo AN | YanBian University

Plants of Antu area

N Lactuca indica L. WEE 2t nStif7|

" Acalypha australis L. W MWE

o Torilis japonica ( Houtt.) DC. 51K AMaRE
Cicauta virosa L. B =0|Ltz|
Gentiana scabra Bunge. 4| 8%

Betula platyphylla Suk. B DEEXIEILER
Capsella bursa-pastoris (L.) Medic. |F3E 'Ho|

Draba nemorosa L. 4 2|
Potentilla fragarioides L. EHEEE (SAE
Ranunculus japonicus Thunb. E=1 ojLtz|ofxHH]
Rosa davurica Pall. WRIEL A LR

"_ s d chenopodium glaucum L. IREZEE FlHor=x
Portulaca oleracea L. 5ik5 2H|IE
dStellaria media (L.) Cyrillus R% Ha

W Aster ageratoides Turcz =Bk NHERo|

4 Polygonatum odoratum (Mill.) Druce Ex) |

Plants of Helong area

Juncus effusus L. FTINEL =2
Tripterygium regelii Sprague et Takeda ZR1LFH /N iE 0L
Valeriana faurier Briq. k[ FeEE
Aralia continentalis Kitag. i | Aa = = sg
Syringa reticulata var. mandshurica ~ BSTE (1) |FH2ILIR
Andromeda polifolia L. %z #itE XAt
Vaccinium microcarpum EER of7| &=
Veratrum dahuricum ars I HEM
Drosera anglica ZHFEEX aao|=4
Veratrum patulum KRE HEM

T
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Establishment of Plant Extract Bank and Study on its Active Constituents in
Changbai Mountain Region

- Ren Bo AN | YanBian University

2@ . ZB &g ITIREER REEE P ERIEE IZREALE

1 Scientific Name Used Part Date _|Collection Site GPS Coordinates
2 Kars C 4 (Fisch. exRoem et Schult) G, [whole plant 2013/8/3 | Changbai Shijiudac (£8) N 41°317 57.62” E128°08” 17.36” Alt.857m
3 EHFE C 4 motiflora (Sieb. et Zucc.) Mig. whole plant 2013/82 | Changbai Wushiling (€8 [N41°477 1942” E127°55” 57.46” Alt.1494m
4 C Codonopsis pilosula (Franch.) Nannf [whole plant 2013/83 | Changbai Shijudao (£8) [N41°36” 0922”7 E128°07” 5117”7 AltS80m
5 A |4 cer barbinerve Maxim [young branches 2011630 | Yanji Sandao (345 ) N43° 717" E129° 104"
[ A |4 cer ginnala Masim young branches and leaves 2011629 [ Yanji Sandao (&) N43° 926" E129° 119"
7 A [4ce ictm Maxim oung branches and leaves | 20120625 |k |N42°5745.95 E128°5637.80" Alt 927m
8 B A |4 cermono Maxim young branches and leaves 2011615 |Wangging Tiangiaoling (3 ) [N43° 3250, E129° 39'49"
9 Acer: [4ce Maxim young branches 2011.7.1_|Yanji Sandao (3L ) N43° 723 E129° 1118
A |4 cer triflorum Komarov young branches and leaves 2011630 | Yanji Sandao (305 ) N43° 717, E129° 104"
A 4 Trautv. Bt Mey young branches 2012-06-20 |Helong Qingshanli( 175 ) [N42°2825 64" E128°41'36.53", Alt 1297m
A |4 ce Trautv.et Mey. oung branches 2011630 | Yanji Sandao (3% ) N43° 717 E129° 1044
Act |4 ctinidia arguta (Sieb. et Zucc.) planch. exMiq [young branches 2012-06-25_|Shani [N42°5736.25" E128°5631.57" Alt.832m
A |4 ctinidia kolomikta (Rupr) Maxim oung branches 2011630 _|Yanji Sandao (REE) N43° 817 E129° 107"
Adi |4 dlientum pedatum L. whole plant 201171 |Yanji Sandao (HEE) N43° 940" E129° 11'6"
Ad 4 L whole plant 2013/5/31 | Tumen Changanzhen (Bl [N43°00” 08,617 E129°40 0527”7 Alt.145m
A Sagittaria trifolia L var. ifolia (Sieb.) Kitag. [whole plant 2012-09-18 |yanii guchengshidi (I [N43°1002.04" E129°2120.85" Alt 355m
Al |4 lisma orientale (Sam) Juz. whole plant 2012-07-15_|Wangging Xintian Cun GEH ) [N43°1143.06" E129°3734.24" Alt.164m
retrofleoms L oot /aboveground 2011.729 _|Yanji Longyongeun (GE&) N42° 5552 E129° 3335"
Araaceae 4 Maxim oot 2012-07-02_|Hunchun ginggouz (5% ) [N43°03'56.53" E130°21'18.25" Alt.538m
Araaceae @ L [whole plant 2012-09-18 |yanii guchengshidi (REZ Y [N43°09'58 55" E129°2121 45" Alt 353m
Araceae |4 corus calamus root 2012-07-21 | Tunen Qingrongeun (BH[1) [N43°00'57.29" E129°5601.72" Alt. 87m
Araceae Symplocapus foetidus (Lnn,) Salisb whole plant 2014/05/10 B AnuEEEDHE)  [N42°177 2614”7 E127°497 1220”7 Ak1103m
Aral 4 senticosus (Rupr. et Maxim) Hams. oung branches 201207-29 |Xiaowudao |N43°08'52.14"E129°125'3. 74" Alt 591m
Aral 4 sessiliflorus (Rupr. et Maxim) Seem young branches 2012-07-29[Wudaoshuiku [N43°0417.02" E129°1627.83" Alt.516m
Aral 4 sessilifforus (Rupr. et Maxim) Seem young branches and leaves 2013/7/7__| Tunen Shisian (E{11) [N 43°057 2495” E129°49” 2631”7 Alt326m
27 FL 3 Aral |4 rai z is Kitag o1 2011.7.28 | Qingshanli [N42° 2416" E128° 4950"
28 FiLE 43 Aral 4 v Kitag root 2012-06-20 |Helong Qingshanhi( 175 ) [N42°2718 96" E128°4326.96" Alt.1028m
29 ITHEEA Aral |4 ralia elata (Mig.) Seem oung branches 2011728 |Qingshanki [N42° 242" E128° 480"
30 FiRAS Aral Oplopanax elatus Nakai. young branches and leaves 2013/82 |Changbai Wushiling (8 IN41°477 21.78” E127°557 56.34” Alt.1480m
31 RigAE Asarum sieboldii Mig. varseoulense Nakai [whole plant 2014/0427 |Yongnancun Longjing (E#BRH)  [N42°437 45017 E130°227 42.10”_Alt207m
32 [L3%s i i |4 ristolochic Bunge whole plant 2012-09-16 |Hunchun xiawazi (£ ) [N43°03'45.00" E130°1127.30" Alt. 116m
33 RBIAEHR lochi Aristol iensis Kom young branches and leaves 201171 |Vanji Sandao (REE) [N43° 131" E129° 24
34 BRE A [ um (Franch. et Sav.) Matsum whole plant 2012-06-25_|Sh [N42°5727.92" E128°5600.01" Alt 916m
35 A% A Cynanchum atratum Bunge whole plant 2013/7/15_|Yanji Shijian (3 ) N 42°487 43.75” E129°44” 17.94” Alt.280m
36 REM A Cynanchum panic (Bunge) Kitag. whole plant 2013/7/22 | Yanji Xidong (3 ) [N42°557 07.12” E129°357 50.99” Alt275m
37 BAE A Cynanchum volubile (Mexim) Herrsl whole plant 2014/7/16 ang YanjiGEEFREIE) [N 43°007 35227 E120°307 22.57” Al 361m
33 EE A Metaplexis japonica (Thunb ) Makino root /aboveground 2011617 | Yanji Taiyan (RE&) N43° 133" E120° 452"
30 RERES i |4 thyrium sinense Rupr. whole plant 2012-07-29 N43°08'41.89"E129°12'44.90" Alt.574m
40 KER, i | Impatiens noli-tangere L whole plant 2011726 _[Laokeli airport(3072) [N42° 2846, E128° 39'21"
41 EFRT Inpatiens textori Miq. [whole plant 2013/8/14_|Yanji Baonalinchang (3 ) [N 42247 28.50” E128°007 52.58” Alt756m
42 AM/E Berberidaceae | Berberis amurensis Rupr. young branches andleaves | 2012-08-07 |Hunchun Sandaogou(iE &) [N43°0624.70" E130°4607.70" Alt. 357m
43 KM Calophy llum robustum Maxim whole plant 2013/6/30 | Yanji Lianhuacun (3 ) N 43°097 15.15” E129°217 04.44” Altd463m
44 BEEEEE i Epimedium koreanum Nakai whole plant 2014/05/11 |Fiangyuanzhen Dunhua (SU{KSTBiE) [N 43°09/ 37.84” E127°59” 16.53” Alt.561m
45 HAS Berberidaceae y orrhynchum (S. Moore) Takht. whole plant 2014/05/10 B AnuEEEDHE)  [N42177 27157 E129°497 0926” Al 569m
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Materials collection, identification and standardized sample preparation

P Tt

HIEEHS S

Study on plant active components in
Changbai Mountain area

> Male inflorescences of Corylus heterophylla are
potential material for mitigating oxidative damage
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Corylus heterophylla

> Components: EFH#E. AKF. WE. BFR. LAE.
R, %A, B85, Bie. =t FIWBE (). BaH
(BA%) 2260 (BER) . LS. 23 BAE (B).

BER.
> Function: #FAFREES , JBHRFE,
Family Name: Betulaceae | % > Indications: EATIERRBAXMAIME 8D &
Other Name: hazelnut RK S e B SA TS

Distribution: China (Jilin, Liaoning, Heilongjiang, Hebeli,
Shanxi, Sanxi), Korea, Japan, east Siberia, east Mongolia.
Bio-activities: antioxidant, immunity, anti-tumor

Chemical Components: flavonoids, steroids, diarylheptanoids, coumarins,

dihydrophenanthrene, phenolic acid.

Activity of the extract and fractions from Corylus heterophylla

A B
10 —

V) Ve
£ 0 &= Total extract g ;2
2 ] £ PE fraction < <
g 8 3 EA fraction z z
z 0 == n-BuOH fraction = 2
3 @& Essential oil i i
- 6] = >
,§ o EA fraction ICy, = 123.27+0.9 pg/ml N = s
'g 41 Positive control (Vc¢):ICy, = 125.45£0.9 pg/[~] I °
o A ¥
T 0 B
& 2 21 . " 188yl + 04687upha
a 8 . " I 3.TSpged - 0.93%pgm]

0 " - " " 3 i % pgiml - 1875 pgial

o | | ] ! - \ i | . ! e . 375 gl
3 pg/ml Wpg/ml 30 pg/ml 100 pg/ml 300 pg/ml o Hn
C D

Total extract

= 129 =
s B8 n.BuOH Fr. Z
E E
g 8
z g
5 8 s
- r
€ & <
H 2
£, £
g g
2 2 s
£ £
0
Control Contrel
187 Sygiml + 04657 gl .
3,78 ug/ml - 0.9375 pg/mt
7.5 pz'ml + 1.875 pg/ml +
12 pghml + 375 prjml +
T b — m
taering - + + - + scring + + s +
b W
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Protective effect of Corylus heterophylla extract on liver injury induced by CCl4 i

Treatment:  CH (10 days) cq, Sacrifice
Kunming t t |
i Ti 1 10 11 - ¢ _» . -
mice - dime (days) H&E staining of liver sections
A B

ALTIUA)
ASTIUL)

ccl. CIeCH

C N D
. 14
3 .
2 y
2 B a0 120 mg/kg
¥ E 3
= H
2 H
15 < <6
§ g g
10 & €4
0.5 2

Chemical sturctures of compounds Isolated from the Corylus heterophylla

Corylus heterophylla Fisch. (6.6 kg)

}— xt with MeUH cxsp in vace
MeOH ext. (923.0 g) N\ R
I—yrnuxn.l\*n&‘nwk\ B B0
Petrebeam ether EioAe nBuOlt Ry R
saube & (160 ) saiubte & (1009 solshle f7, (40 g) Ry
S lCCAPE L2 o O DR 1) S R,0
Feb ¥es et ek Yoy R,
mlm ey “ep 10 e 6. RI=COOH R2=H R3=OH Ra=H
| wian i P[Ron TP |- p— LRt LRZH Rl 7. RIZCOOH Ra-OH R3-OH Ri—H
LeStRemy 121592 g 3060 2(Tmay 600 s3g) 2. R=Gle LR Reon 8 RIZOH Ry OH RO Ri-if
1311982 mpy BT S . SB0ce 5. Ri=Gle R2=H 9. Ri=(CH2)10CH3 R2=OH R3=CHO Rs=H
1405102 1) 20035 g 10.RI=COOCH3  R2=OH R3=OH R4=OGle
1800 5me) Bismg 11, RI=CH2-CH2-0-/AD-Gle R2==OH R3=OH
22me 1911605 ) Ra=H
2001003 ng) o QO R
2002041 g = R, R, R,
21675 mpy HO.
2813143 ng)
OH HO' ‘OH ol
HO
OH
12. R1=OH R2=H 15. R1=OH R2=OH R3=OH
13.R1=H R2=OH 16. R1=OH R2=OH R3=0Xyl
14. R1=0OH R2=OH 17. R1=OH R2=OH R3=0Glc
18. Ri=H =H R3=OXyl
19.Ri=H R2=OH R3=0Xyl 21.

20. R1=OH Ro=H R3=0Xyl

o OH
HOMOR HO. 0. O
O |O O |
HO' ‘OH OR

oH O
22.R=AD-Gle 23.R=H 27.R=H
24. R=/AL-Rha 28. R=AD-Gle
2 ~(4"-E-coumaroyl)-Rha 29. R=AD-Gal A
30. R=/AD-Gle-(1-6)-/AD-Gal

26. R=AD-Glc
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Cytoprotective effects of compounds 1-30 on tacrine-induced cytotoxicity in HepG2 cells

Compounds EC5 (uMD Compounds ECs5 (uMD
P-sitosterol (1) >100 5 (S)-hirsutanonol-5-O-p-D-glucopyranoside (17) 97.46+2.38
daucosterol (2) >100 1, 7-bis (4-hydroxyphenyl)-5-(8-D-xylopyranosyloxy)-(55)-3-heptanone (18)  >100
7, 22-diene-3-f-ergosterol (3) >100 alnuside A (19) 14.43+6.34
7, 22-diene-3,5-di-f-ergosterol (4) >100 alnuside B (20) 14.424+137
7,22-diene-3- terol-f-D-gh i ide (§) >100
 22-diene-3-ergosterol-f-D-glucopyranoside (5) carpinontriol B (21) 36.51+2.14

p-hydroxybenzoic acid (6) >100

coryluside A (22) >100
3, 4-dihydroxybenzoic acid (7) >100

kaempferol (23) 65.50+5.21
1,2, 4-benzenetriol (8) >100

k pferol-3-O-a-L-rh id 91.36+4.12
2-hydroxy-4-undecyl-benzaldehyde (9) >100

3. O-0-1.-(4"_-F-p- vI)- i >

methyl gallate-3-0-f-D-glucopyranoside (10) 100 kaempferol-3-O-a-L-(4""-E-p- coumaroyl)-rhamnoside (25) 100
2-(3, 4-dihydroxyphenyl)-ethyl-p-D-glucopyranoside (11) >100 kaempferol-3-O-f-D- glucopyranoside (26) >100
alusenone 1a (12) 100 quercetin (27) 50+3.21
alusenone 1b (13) =100 quercetin-3-O-f-D- glucopyranoside (28) >100
hirsutanone (14) >100 quercetin-3-O-f-D- galactopyranoside (29) >100
hirsutanonol (15) 38.57+2.40 quercetin-3-O-f-D-glucopyranosyl-(1-6)-p-D- galactopyranoside (30) >100
oregonin (16) 38.79+6.15 curcumin 21.08+2.85

Corylus heterophylla

v

— olyphenols liver
- rotecAion
ﬁ —p CYTOTOXICILY b
\ v CALT | AST
generc’ _> Oxidative
c
SS
= SO0y MDA
ﬂ = hepatotoxicit J_
y

Liver

scavenge

injury
ROS: reactive oxygen species
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Nrf2 /AREsignaling pathway

(nuclear factor-E2-related factor 2, antioxidant response element)

® Anti-oxidant

e > o iy ad B s
1 P Al S T H I .
Inducer CME [es b §
. .
B ® Anti-inflammatory
# : g CO .
y . = :
" ! !k‘

HO-1

Cytoplasm @ ROS scavenger “
Ml
® Ferritin synthesis
Nucleus 4 e Cytoprotective property
sMaf s

HO-1

(Antioxidant response element) /’
Target gene
expression

Effects of Compounds 1-30 on HO-1 expression and activity in HepG2 Cells

L & 3 g (o]

HO OH
3212E0 01 =
ot 22 8§ 3 %2 31 %
= 2 2 E 8 B 8 8 HO

OH
hirsutanone (14)

gR &R &8 X

Curcami (20 uM}
Comound 12 (30 uM)

Comco
Comeoi
Compor

1 Comeou
Compo
Crmpound

| comound

O R

= —— - R, R,
T ————— —— - —— —— O O
HO OH

16: R,= OH R,= OH R,= OXyl
18:R,=H R,=H R,=0Xyl
oregonin (16)

£ $ § 5§38 11911%§ 1, 7-bis (4-hydroxyphenyl)-5-(f-D-
3 - ; : H 188 g $ xylopyranosyloxy)-(5S)-3-heptanone
= SRR EERERE (18)
E 835553558333 HO
*gu HO O OH

!OH

carpinontriol B (21)
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Effect of hirsutanone on -BHP-induced oxidative damage

>
3
1

I =
S ©

A
S O
= =
Cell viability
(% of control)

3

hirsutanone (14) 0o
Hirsutanone(uM) 0 0.6251.25 25 5§ 10 20 40 80 100

A B
315100 3(:‘5
=5 Ec
26 38
>2 5 S35 50
=0 B e
S 8&

0 0

tBHP(7OO M) -  + o+ o+ 4

tBHP(AM) 0 200 300 400 500 600 700 800 9001000 yrsianoneM) - - 5 10 20

Effects of hirsutanone on ROS generation induced by +BHP in HepG2 cells

DCFH-DA probe
2\ 7-Z R RIRN RN R DO R

A B
.
] _— fiaiaid
§ & 100
8
£x
o 2
8 =
NT t-BHP o2 50
®E
@©
[
0
t-BHP (700 uM) = + + + +
Hirsutanone(uM) - - 5 10 20

t-BHP+ t-BHP+ t-BHP+
Hirstanone 5 uM Hirstanone 10 uM Hirstanone 20 pM
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Effects of hirsutanone on ALT. AST. GSH and SOD level in HepG2 cell

ALT activity
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o ®
g g
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-
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0
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Effect of hirsutanone on the expression of Bcl-2/Bax of --BHP-stimulated HepG2 cells

A B

- 4=

Bel2 |}---u.~. |‘l

Bax |-—-~-—n—|T

p-actin

BHP (T00uM) - + + + +
Hirsutanone (pM) - - 5 10 20

Caspase-8 ["* Sl S —— —

Caspase-3 S WD — e ——

FFaCtn | s — — — —
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Hirsutanone (pM) - - 5 10

+

20

Hirsutanone

P-UNK  P-ERK "
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SP600125 »\ I /« SB203580
Keapl
Nrf2
l Caspase-3
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nucleus N,
_]_ inhibited 2 —— HO

ni’ NQOI
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Study on plant active components in
Changbai Mountain area

> Ganoderma lucidum

General information of Ganoderma lucidum

> RZ, 38X
> Polyporaceae
> Asia (Korea, China, Japan)

> Triterpenoids, steroids,
polysaccharides, sterols

> Immunomodulation,
anti-inflammatory,
antitumor, hepatoprotective
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The structures of compounds 1-13 isolated from G. lucidum

Ry
R,
ergosterol peroxide (2) ganodermadiol (4) R;=OH, R,=CHj

. ganoderiol F (8) R; =0, R,=CH,0H
ergosterol-7, 22-diene-3/Aol (1) R, =H,R,=H ganodermanondiol (3) Ry =0, R,=OH, Ry = CHj

cerevisterol (5) R, = OH, R,=OH lucidumol B (7) R;=OH, R,=OH, R;=CH;
ganoderiol A (9) R;=OH, R,=H, R;=CH,0H

methyl ganoderate B (12) ganodermanontriol (11)

OH"

HO &h

methyl ganoderate D (6) R; =0, R,=H, R;=0H, R;=H, Rs=H, Rg= COOCH;

lucidenic acid LM1 (13) R;=OH, R, = CHj, R3= H, R4 = CH3, Rs = CH;3, Rg = COOH ergosta-7,22- diene-3:A5}A6:A9}Atetraol (10)

Effects of'ganodermanondiol on +-BHP-induced hepatotoxicity and inhibition of

ROS generation in HepG2 cells

-
120
B o
A o 100
S
>
2
a8
sg”
>0 S 5 10 20 40 80
Ganodermanondiol S Ganodermanondiol (uM)
(]
¢ D 3 .
= MTT reduction £ ROS production
g 120 S
S 100 . 5 250
o 80 R 200
o x *
2 60 § 150 .
2 § 100
° [
g 20 5 50
> 0 |.T=. 0
1 + +
Ganodermanor;dll\:; 5 10 20 40 Ganodermanondiol 5 10 20 40
H (uM)
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Effects of ganodermanondiol on the expression of HO-1 protein and mRNA

- £ Gamosamanenes i
E H insinioorol oos/ Ganodermanondiol (40 uM)
o 3 —_——
8 8 5 0w 0 3 6 12 18 24 Tmem)
_ HOT o
s, R Aot ——
2 . e
B 3
L :
2 s
82 »
: 2
o
Curcomin ; o
Ganodermanondiol (M) - 10 Ganodermanondecd (404M) 0 3 6 12 18 24 Tene(n)
Cc g Ganodermanondiol (UM) D Ganodermanondiol (40 uM)
8 5 10 20 40 o 3 6 12 18 Time(h)
_1n _ 1
8 6 . § 6
k3 s
2 4 2 4
g’ g2
0 0
Ganodermanondiol (M) - 5 10 20 40 Ganodermanondiol (40p) 0 3 6 12 18

Effects of ganodermanondiol on the expression of mRNA in HepG2 cells

C D

g Ganodermanondiol (uM) Ganodermanondiol (40 uM)
e

8 5 18 Time (h)
10 10

g o

o 6 ° 6

‘s S

g 4 g

g 2 £ 2
0 0

Ganodermanondiol (uM) 5 10 20 40 Ganodermanondiol (40 uM) 0 6 12 18
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Effects of ganodermanondiol on Nrf2 nuclear translocation in HepG2 cells

A Ganodermanondiol {40 pM)

0 05 1 15 Time(h)

B
= 1.0 Nrf2 Nucleus Merge
£ 08
3 06 .
2 04 <
202
e

Control

Ganodermanondiol (40 uM)

0 05 1 15 Time (h)

Nuclear Nrf2

Ganodermanondiol

LaminB

-

oN & O e o

Folds of control

Effects of ganodermanondiol on cellular levels of GSH and GSH synthesis enzymes

0 § Ganodermanondiol (uM) Ganodermanondiol (40 pM)
o — ——————————
O 5 10 20 40 0 3 6 12 18 24 Time(h)
= 120
3 - e
§ 100 . GCLC GCLC
o
B TR
% 6 u "
° T 7 .
3 40 g" it :
= S < e :
E 20 ;4 ;4
s %, 22
t-BHP - + + + + + - o 0
Ganodermanondiol (4M) - - 5 10 20 40 40 Ganodermancodol(] - 5 10 20 40  Genodermenondii (M} O 3 6 12 18 24 Timefh)
g
2 Ganodermanondiol (uM) 3
B 3 anodermanondiol (M) D § Ganodermanondiol (uM) F Ganodermanondiol (40 M)
0 5 10 20 40 - — -
o 5 10 20 40 0 3 6 12 18 24 Tmem)
I ————— -
10 10 "
g g
g . g s Lo I
36 . . S R 3 . s
T i )
£
22 g 2 g 2
0 ] 0
Ganodermanondiol (M) - 5 10 20 40 Ganodermanondol (M) - 5 10 20 40  Genodermenondioi(40pM) 0 3 6 12 18 24 Timein
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Effects of HO-1 and GSH upregulation on +BHP-induced hepatotoxicity and
inhibition of ROS generation by ganodermanondiol

A MTT reduction B ROS production
* * * f_c; * * *
5125 € 250
£ g
3 100 S 200
5 <
R 75 § 150
£ 5 3 100
L 9
S 25 S 50
™
0 0
t-BHP - + + + o+ t-BHP - + o+ + o+
Ganodermanondiol - - + + + Ganodermanondiol - - + + +
SnPP - - -+ - SnPP - - -+ -
BSO - - - - * BSO - - - - *

SnPP (an inhibitor of HO activity)
BSO (an inhibitor of GSH synthesis)

Effects of ganodermanondiol on the activation of AMPK signaling pathways
in human liver-derived HepG2 cells

g % Ganodermanondiol (M)
O —
S I 5 10 20 4

Ganodermanondiol (M) - - 5 10 20 40

p-LKB1
p-CaMKll-a

Folds of control

4
g
=
+

AICAR (3 mM): positive control

Ganodermanondiol (M) - 5 16 20
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P\
\/
Cell Membrane ‘ ll

Liver cell survival

Study on plant active components in
Changbai Mountain area

> Anticholangiocarcinoma activity and components of
Empetrum nigrum var. japonicum
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holangio arcinom
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0|2:5AH%82| 3% D J Hematol Oncol. 2018; 11: 120.

doi: 10.1186/s13045-018-0664-7

Brindley PJ, et al. Nature Reviews. 2021 9;7(1):65. doi: 10.1038/s41572-021-00300-2.

Empetrum nigrum var. japonicum

Family Name: Ericaceae
Distribution: China (Changbai Mountain, Greater Khingan Range), Korea
Bio-activities: scurvy, alcoholic liver disease, coronary heart disease, myocarditis

Chemical Components: Terpenoids and flavonoids

Empetrum nigrum 1. var. japonicum K. K
(whol

EOAC part
as6zg

OVER THE HORIZONS : TRADITIONAL MEDICINE AS FUTURE MEDICINE 029



PRESENTATION

Establishment of Plant Extract Bank and Study on its Active Constituents in
Changbai Mountain Region

- Ren Bo AN | YanBian University

Study on Chemical Components of E. nigrum var. japonicum
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A: MTT assay was used to detect the effect of crowberry on the viability in HuCCT1
and QBC939 cells .

B: Colony formation assay to detect the ability of CCA cells .

C: EdU assay to detect the proliferation of CCA cells after treatment with crowberry.
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Crowberry induces the apoptosis of CCA cells
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Hoechst33342 staining (white arrow) (A) and flow cytometry (B) were performed
to detect the apoptosis of CCA cells. The expression of apoptosis marker
proteins in CCA cells and statistical chart of western blotting assays (C).

Crowberry suppresses the migration and EMT of CCA cells

EMT: Epithelial-Mesenchymal Transition
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A: Effect of crowberry on the horizontal distance of HuCCT1 and QBC939 cells.
B: Vertical migration ability of cells.

C: The expression of EMT marker proteins after treatment with crowberry and statistical chart of western
blotting assays.
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Crowberry inhibits Akt/mTOR signaling pathway

A HuCCT1 QBC939

Crowberry  coN 40 80 160 CON 100 150 225
(ug/mL)

St ral TN
| - || —
P-SE | - —— — ".‘ ) | QBCI39

S| - —— || D D W

4EBP1 o -—

Relative protein level

4EBP1

p-AKUAKt  p-S6/S6p-4EBP1/4EBP1 " p-AKUAKt  p-S6/S6p-4EBP1MEBPA
Bactin | W W - -

The key marker in Akt signaling pathway was tested by western blotting.

Crowberry suppresses cell proliferation and migration by regulating DEK

A, B: The statistical chart of western blotting assays is attaching.
C: The effect of gene silencing and overprseeion was presented by western blotting.
D-F: After the DEK gene was silenced and overpressed, the effects on cell proliferation, migration.
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Crowberry targets DEK and AktYmTOR signaling pathway to inhibit EMT
pbrogression in CCA cells

A: Results of p-Akt, Akt, p-S6, S6, p-4EBP1 and 4EBP1 were detected by silenced and overexpressed
DEK in HuCCT cell.

B: Expressions of E-cadherin, Vimentin, Snail were detected by silenced and overexpressed DEK in
HuCCT cell.

Crowberry inhibits CCA progression in vivo

A: Body and tumor-bearing representative images of mice.

B: Changes of mouse body weight over time after crowberry treatment.

C: Changes in tumor volume over time after crowberry treatment.

D: The effect of using crowberry on tumor weight.

E: H&E staining of liver to assess the toxicity of crowberry.

F-J: The expression of DEK and Ki67 in mouse tumor tissues illustrated by IHC staining.
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e Crowberry clearly inhibited CCA cells proliferation and migration in a dose-dependent
manner and induced apoptosis in vitro.

e Crowberry inactivated the PI3K/Akt signaling pathway by regulating DEK in vitro and
significantly inhibited tumor growth by downregulating the DEK expression in xenograft
models.
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%5

2H5) HRE () FFE (g FFEfEE (%)
IEEA 475+38.36 8.95+0.54 19+2.18
HRAIZA 353.2+10.35## 16.96:0.34## 48+1.18##
SERER A EA 425.1£11.09%* 15.06+£0.227%* 35.4+0.49%*
SEIERA1RA 416.7+8.55% 15.16£0.16%* 36.4+£0.44%*
— FRSAR4E 408+14.07** 14.85+2.78** 36.4+0.93%*
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Tab 2 Fasting blood glucose of T2DM rats

AA1E 2EIF QFXGXSEIE (QFXGIESEIE FE
0 week

5.91+0.632 19.85+0.74b 19.73+0.64b 19.43+0.84b 19.53+0.64b
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5.70+0.842 21.33+0.68¢ 19.34+0.82¢ 18.62+0.65> 17.92+0.82b
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5.23+0.762 22.82+0.80¢ 17.42+0.78b 16.64+0.89v 16.28+0.58b
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5.44+0.792 24.63+0.78¢ 14.90+0.69> 13.66+0.74> 13.91+0.78> N
8 week

5.62+0.862 25.61+0.72¢ 13.22+0.54b 12.82+0.68b 11.93+0.94b
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Tab.3 Comparison of liver function changes in each group

skl & ALT AST
H4A 56.52+8.59 103.69+9.18
it 105.58+12.60## 158.79+20.55##
EE S A 71.57£9.69** 96.83+12.89%*
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Discovery of anticancer candidate from traditional herbal medicine
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Tumor secretion of Rapid tumor growth and
anglogenic factors mel i
3
angiogenesis
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In vitro screening In vivo validation
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B3, anti-angiogenic hit drug KIOM

HUVEC

Cell proliferation Cell migration
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B #3#, anti-angiogenic hit drug KIOM
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window Drugs Scoring

Drug Dose (ug/egg) Total eggs # of positives Inhibition (%)
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EEGS 100 20 16 80.0
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E %, anti-angiogenic hit drug

Ex vivo vessel sprouting assay
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B 3%, anti-angiogenic hit drug

In vivo efficacy test, matrigel plug assay
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B3, anti-angiogenic hit drug KIOM

In vivo efficacy test

In ovo xenograft A549 xenograft B16-F10 metastasis
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B3, anti-angiogenic hit drug KIOM

Down-regulation of proangiogenic proteins : Endothelin-1

Human angiogenesis array ELISA for cultured medium
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Endothelin-1 Som

* Encoded by EDN1 gene and produced by vascular endothelial cells

* Up-regulated by HIF-1 during glioma growth and angiogenesis

» Preproendothelin = proteolytic processing > endothelin 1 > release
» Regulate endothelial cell migration through multiple signaling pathway

» Regulates VEGF production through prostaglandin E2-EP2, EP4 signaling pathway

B /1, anti-angiogenic hit drug KIOM

Down-regulation of proangiogenic proteins : MMP2
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=y I T T T T T e e e i o 1
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0.80 4
0.60 A
040 4
020 A
0.00 -

Relative MMP2 mRNA

Coomassie

Ohr  24hr  2hr  4hr  8hr  24hr

Vehicle EEGS
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080 - Loading control

IB:MMP2

Relative MMP2 mRNA
o
>
o

0.00 -

0 25 50 100 200

EEGS (ug/mL)
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{w) Migration and
proliferation of ECs

and initiate

remoceling EEGS

TRENDS in Pharmacniogical Sclences

S ME S, activity-guided fractionation “KIOM

Hit/lead drugs

|

80% EtOH extract

| Solvent fractionation

! !
n-Hexane EtOAc (Hit fraction) n-BuOH

Flash Chromatography (MPLC)

Single compounds
e ——.

+ 1D-NMR ('H, '3C, DEPT) Structure elucidation
+ 2D-(HMQC/COSY/HMBC/NOESY)

« UVIVIS spectroscopy
* IR spectroscopy
+ GC-MS spectrometer
+ CHNOS analysis
« X-ray diffraction

« CaChe™
« Acid hydrolysis
* Mosher’s method
« Optical rotation
« Circular dichroism
~ * X-ray Crystallography

074 KIOM - 30TH ANNIVERSARY INTERNATIONAL SYMPOSIUM



PRESENTATION

Development of Anticancer Candidate from Traditional Herbal Medicine
- Nosoo KIM | KIOM

Activity—guided fractionation, A =M 22l %om

KIOM-CRC#1 (9.0 kg) |

Ground & extracted with
80% EtOH (40L x 3)

80% EtOH extract (515.3 g, 5.73%)

Solvent fractionation
(80% EtOH extract 364.0g)

n-Hexane (32.3g) *EtOAC (94.99) Water (236.09)

Diaion HP-20 packed cartridge (@ 71 x 168 mm)
(Water/MeOH = 80:20 — 0:100, v/v, flow rate: 30 mL/min)

[ I I
FoO1 *F06 (19.09) ... FO9

ODS-A gel packed cartridge (@ 71 x 168 mm)
Flash chromatograph
ash chromatograPhy | \vater/MeOH = 60:40 — 0:100, v/v, flow rate: 50 mL/min)

|
FO601 ... *F0604 (630.0mg) ....... F0617

SNAP HP-Sil cartridge (@ 39 x 157 mm)
CHCIy/AcN = 95:5 — 0:100, v/v, flow rate: 20 mL/min)

| | |
F060401 ... *F060405 (s6.0mg) ... F060407

by flash LH-20 (@ 39 x 157 mm, 50% MeOH, flow rate: 10 mL/min)
chromatgraphy SNAP KP-C18-HS (@ 30 x 72 mm, 30% AcN, flow rate: 15 mL/min)

Flash chromatography

Flash chromatography

Cytochalasin H (33.6mg)

Cytochalasin H o

Human Umbilical Vein Endothelia Cells : in vitro model of angiogenesis

Cell migration

120
0 625 U
, & m
z e .
;m
L]
% &0 3
b=
7 :
T @ :
Es -
20 P e

0 125 250 500 1000 2000 Sulfo

Cyt. H (nmollL)
140
0
120
£ .
< 100
z :
T & 1
& . =
¢ @ T4
= .
g ¥ . H
1= b 3]
2 1+
[
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Cytochalasin H o

Human Umbilical Vein Endothelia Cells : in vitro model of angiogenesis

Anti-proliferative effects Down-regulation of EDN1
120 140
= Total cell number 8
100 1 == Viabilty 120 - 8 8 8 g_ & CytH
3 = S e ——— JEDN1
e 100
> 80 s ===
@ ¥ * - ._.
© 4 R T %0 =
£ 80 o ]
2 . " .
§» 2 .
o * *
20 w 20 -
0 0
0 125 250 500 1000 2000 0 125 250 500 1000 2000
Cyt. H (nmoliL) Cyt. H (nmoliL)

Cytochalasin H_in vivo &A %om

Matrigel plug assay Xenograft model

VEGFIFGF2+Cyt H (nM)

|'dmer - + + + +
0 250 500 1000
CytH o O
e il i
W .5: I
» J &
- «Closed CJ
700
140 ¢ o 1 o
pry —_ |
# - 600| ™ E=cs s00
® s A EEGE 1000 {
2‘500 CytH_1 I
E | 2 4oq| ® orizs i 1 1
S 804 = ® Dox 50 14 l i
© e £ 0 Li—1 | i {1
2 2 . H [T 44 11
%401 gzoo ‘[I ;II? 1‘.} ‘.‘-,‘
g 2| = 00| {41 SRR il
e 0
Inducer - + + + + 7 14 21 28
CytH - 0 250 500 1000 Treatment (day)
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Cytochalasin H ©] 71949 G

Cytochalasin

Fungal secondary metabolites that have the ability to bind to actin filaments and
block polymerization and the elongation of actin. -Wikipedia-

It preferentially damage malignant cells, as shown by their minimal effects on
normal epithelial and immune cells.

Endophytic fungi producing cytochalasin
Endothia gyrosa
Phomopsis sp
Hymenoscyphus epiphyllus.
Chaetomium spp
Zygosporium spp
Hypoxylon sp

but not in bacteria and plants !

Endophytic fungal community in 2 & & Q)

Fungal community analysis using pyrosequencing

|
{
i

=1 Chaetomium (9)

St i -3l Chaetornium globosum (2)
8 "muo 8§ Chaetomium_uc (2)
Sub-sampling - ;

a WWH
DNA/RNA extraction
.

Marker and primers

. Pt
Multiplexing - PCR e
‘ = r

Sequencing

i B =
Data filtering & denoising "Z//‘
. B

.‘ ; . Sequence clustering
[ ]

. B
Taxonomic annotation )
: 11
Biological interpretation

High-throughput sequencing of fungal communities

Chaetomium (1)

(-3l Chaetomium_uc (1)

Ikroascales (43)

"/ Q
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B A%, a plant-derived anticancer drug? Q)

- BAW?—
EEE Angiogenesesis inhibitors

« Vinca alkaloids: vincristine &

vinblastine « EGCG

* Fl iridol
Podophyllotoxins: etoposide & avopirido
teniposide
Taxanes: paclitaxel(Taxol),
docetaxel

‘ HDAC inhibitors

Plant-derived - Sulforaphone

Antimitotics Ml Anticancer Drugs Pomiferin

« Topo | : Camptothecins: Topotecan

& irinotecan

Topo II: Ellipticine & —— T

podophyllotoxins Mitotic kinase inhibitors
- * Flavopiridol
I '+ * Roscovitine

* Thymoquinone

« EGCG

* Thymoquinone
« Vincristine

Amin A et al, Int J Biomed Sci, 2009, modified by Kim NS
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{ A B R BT S

‘v": YANBIAN UNIVERSITY
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e

t

pal

L] [}
I
0

oI ofefE

[
r

(NS HMT -1 JNES HMT Bras§ic_asterol

ofid}e] 0|2t =25
2 0R)

g (H)

) A(E)
25 20ZLCREMES)
MELT (HUERE )
XNz LIFV(EE), F=(ER)

U (B EF),

AEEH(BRERIRE)

Brassicasterol sixfoiyt Oz

S0l 8 25"

CHAZEZ ( ZEESR )

sfiof (8% ) S (AEF)

Cher (K& ) AKX (BFF)

e (BEE) o (FK)

OVER THE HORIZONS : TRADITIONAL MEDICINE AS FUTURE MEDICINE 081



PRESENTATION

Research on the Mechanism of HMT Exerts in Inhibiting Prostate Cancer
= Yin Zhu XU | YanBian University

) HMT FeAE HMT Brassicasterol {7 O[2HHY

o o

85232388
© o0 o o

o B 5838 3
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Hippacampws alidominalis Exerts an Anti-Cancer
Effect by Dual-Targeting AKT and AR Signaling in
Prostate Cancer

sixfjoit REAE HMT Brassicasterol Sxl 7 ol

<3

Angelica gigas Nakai

-

B

Angelica acutiloba (Siebold
& Zucc.) Kitag.

Trichosanthes kirilowii Maxim.

Dioscorea nipponica Makino
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0. Background - S—

O CAMAL MEDIONE
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0. Background s

€ CRENIAL MEDIONE
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1. Project Overview -

WA WISTITUTE OF OOMENTAL MEDIONE
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TITUTE OF CRMEN AL MEDIONE

2. Methods Q2
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2. Methods . A—

WA MISTITUTE OF DRMENTAL MEDIONE

(2) Drug targets « Exvivo &5 E7t
- WABE 5 PD-1, CTLA4

Humanized PD-L1
mease MCIS cells

Y

(3) Screening methods
« PD-1, CTLA-4 / NFAT
Reporter A|AH 315

« Biarcore T200 0|8 - PD-1/NFAT Jurkat T cell line
- CTLA-4/NFAT Jurkat T cell line
O|E}. - PD-L1 TCR CHO cell line
(?I&- KMEDI hub) - CD80 TCR CHO cell line
- NFAT Reporter assay

Co-culture Reporter assay
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|3-1. HitRI=7| (L&, Salvia plebeia extract (SPE))

PD-1/PD-L1 interaction blockade by Salvia plebeia R. Br. ethanol extract (SPE)
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I3-1. BRI =7| (L E, Salvia plebeia extract (SPE))

PD-1/PD-L1 interaction blockade and T-cell activation enhancement by SPE components in vitro
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|3-1. H{ARI=7| (F 45 E, Salvia plebeia extract (SPE))

The Affinity of Small Molecule Cosmosiin With PD-1 and PD-L1
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|3-1. bRt =7| (B E, Salvia plebeia extract (SPE))

Protein-Ligand Docking Simulation and Pharmacophore Analysis of SPE Components

Front Immunol. 2020
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|3-1. HitRI=7| (L&, Salvia plebeia extract (SPE))

SPE attenuated growth of hPD-L1 MC38 tumors in hPD-1 knock-in C57BL/6 mice.
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I3-1. BRI =7| (L E, Salvia plebeia extract (SPE))

Anti-tumor efficacy of SPE on hPD-L1 MC38 tumor growth in hPD-1 knock-in mice.
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|3-1. Combination therapy
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| 3-2. 32X} (ERF, Rubus coreanus extract(RCE))
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3-3. X| g (&, Sanguisorbae Radix Extract(SRE))

SRE Blockade of PD-1/PD-L1 Interaction Enhancement of T Cell-Mediated Killing of Cancer Cells by SRE Blocka
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3-3. X| g (&, Sanguisorbae Radix Extract(SRE))

Antitumor Effect of SRE in hPD-L1 MC38 Tumor-Bearing Humanized PD-1 Mouse Model

0.8
A) B) ~ 5907 o Venhicle I
) 25 E -+ SRE 100 mpk £
Cancer cells injection S hﬁhﬁﬁ £ -+ SRE 300 mpk 2
C] @ 400 $ 04 a
1 £15] - Vehicle 5 - oPD4 5 " v
Ois 9012345678 001RIMUISEITIE g = SRE 100 mpk 3 ~+ SRE+aPD-1 2 02 ** -I.‘ .
................ 101 - SRE 300 mpk 2 200 - &+ &
o
~ aPD-1 .
aPDt 4 * t + @ 51+ SREeaPD-1 E 0.0 - Pl
SRE
o O R St N N
9 0 4 m o 0 2 5 8 1 15 18 & \@‘9 .?c‘& & 0‘30
Days
n=6 Days n=6 Q@ Q@ & n=6
& &
D)
Vehicle SRE 100 mpk SRE 300 mpk SRE+aPD-1
® s 0
® o ¢
® @ ¢ = 2
sme | Front Immunol. 2021

106 KIOM - 30TH ANNIVERSARY INTERNATIONAL SYMPOSIUM



PRESENTATION

Research on Korean Oncology Immunotherapy Targeting Immune Checkpoints
- Hwansuck CHUNG | KIOM

03 Results

|13-4. ZAE (82i%, Rhus verniciflua Stokes)

PD-1/PD-L1 blocking effects CTLA4/CD80 blocking effects
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PD-1/PD-L1 Interaction in a Humanized PD-L1 Knock-In MC38
Cancer Mouse Model
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RESEARCH HIGHLIGHTS

=3 CANCER

Antibiotics switch to anticancer target

also potentiated the response to
cisplatin treatment in the mice.

‘To further validate RSK4 asa
target, Chrysostomou et al. analysed
tissue microarrays of normal and

Lung and bladder cancer are
particularly challenging to address
owing to early development of
treatment resistance and metastasis.
A new study has identified p90

expression was seen in almost half
of primary lung cancers.

Next, the investigators sought to
identify potential RSK4 inhibitors.
Previous studies had shown that

that some floxacin antibiotics are
RSK4-selective inhibitors that might
be repurposed as anticancer therapies.
The RSKs are protein kinases that
exist in four isoforms (RSK1-RSK4)

Silencing RSK4
sensitized lung

In vitro stugies of additional
floxacin antibiotics highlighted
trovafloxacin as a particularly potent
enhancer of cisplatin or taxol effects
on lung cancer cells. These effects
were dependent on RSK4 expression
and were associated with caspase

trovafloxacin activity at targets
other than RSK4, further supporting
the key role of RSK4 inhibition in
trovafloxacin’s effects.

Next, the authors tested trovafloxa-
<in in nude mice injected with human
lung cancer cells. Daily oral treatment
with trovafloxacin once tumours
became palpable decreased tumour

ribosomal protein S6 kinase 4 (RSK4)  lung cancer tissue samples from and bladder growth compared with vehicle-treated
as a promising target in these cancer  patients. Whereas RSK4 was not cancer cells to  mice and potentiated the effects of activation and decreased expl‘ession of
subtypes and has further shown detected in normal tissue samples, chemotherapy ~ once-weekly cisplatin injections.

Extending the studies tobladder  aiti-apoptotic proteins such as BCL-2.
cancer, the investigators used . - - Z o
patient-derived bladder cancer
explants. They found the cisplatin-
trovafloxacin combination was

ORIGINAL ARTICLE Chrysostomou, S. et al.

Nature.20.666.2021.

12

Repurposed floxacins targeting RSK4 prevent
chemoresistance and metastasis in lung and
bladder cancer. Sci. Trans! Med. 13, eaba4627 (2021)

KIOM - 30TH ANNIVERSARY INTERNATIONAL SYMPOSIUM



PRESENTATION

Research on Korean Oncology Immunotherapy Targeting Immune Checkpoints

04 Drug repurposing (%) BaliH)

EZHHESAR (trovafloxacin)

1C50:91.37 nM Human PD-L1 SPR screening
120 600 > 150 . [y
R2:0.8527 £ :
100 S =
2= c = 1 e
28 2 400 > € 100 *
8% o 3 38 =
2o 60 o 2 o0 I+
ES a0 2 200 £° 50 e f
2 w |"| S wrnx = — —
20 . = —
minll (I (& o
SN eSS ,§° & & h@" TSNS “5" N S éf’ ,:\f’ éﬁ, '1?’ qﬁ’ ka (IMs) | 6083E+4
& . N Q‘.\-’ Q° N kd (1s) 1.525E-4
Trovafloxacin(nM) Trovafloxacin o Kd(M) | 2506E9
Trovafloxacin (uM)
PD-1/PD-L1 Zg& XMt THIZ &4 57t T M= SZHIA| oiget hPD-L12+ Z&

MIZ AFE Z1t

04 Drug repurposing (¥4 B2&li)

ERHIZEEAH (trovafloxacin)

Trovafloxacin ]

Isotype control Vehicle o 9 é
®»

Vehicle o % s
Smgikg| W e L] Anti-CD8 antibody Verice | 1 ":D t
Trovafloxacin
20 mglkg (< Trovafioxacin g . .
% .
G P 5
=4 =]
23
52 H
Eq 52
L E
] 2 1
0
AO
EZHEEARIS R0t = B9 37| ZA CD8 THIZE N|7{§H 2ol

OVER THE HORIZONS : TRADITIONAL MEDICINE AS FUTURE MEDICINE 13



PRESENTATION

Research on Korean Oncology Immunotherapy Targeting Immune Checkpoints
- Hwansuck CHUNG | KIOM

05. Limit

sojaiyol g2 MC3BMIZ7} UMY SSRHM 7HS B0| AL8E|D E2 S14E HO|Lf, &H| YoM 2ZX| 2
2 & U2, HYRY0| I2 CT26(ChEY) S CIE MEZFELLLC, FF Panc-02)0AM AE oIH.

2. ZYU THIZ (TIL)O| Z2 2 SYHYX|=H2| 2247t H22 Of:A7}?
fCt,
HOE

).|ﬂ

TILO| HC}= 22 HARAYO| RCi= LT FAMEE HABIRICHH T Crbst x| 22| H2f 5 SiLtE 42}
=

= 7oz M7tg.

][}

3. 2ixtoict gfe| E4S 1t x| = HE| EREXR.

49

Y

et b e

Acknowledgement

)

OI20I0[0t01 9]

KOREA INSTITUTE OF ORIENTAL MEDICINE

O 2X| HhAt

National Research
Foundation of Korea

hschung@kiom.re.kr
010-3021-6575 °°

14 KIOM - 30TH ANNIVERSARY INTERNATIONAL SYMPOSIUM



