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Screening of plant extracts for the inhibition of protein tyrosine
phosphatase 1b and the development of functional foods
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ABSTRACT

Inhibition of Protein tyrosine phosphotase 1B
(PTPI1B)
PTP1B is emerging as a novel target for type
2 diabetes and obesity. The MeOH extract of
plants of Jeju island were screened for the
development fo PTPI1B Of 60
extracts that were examined, 3 extracts showed
80% inhibition of PTP1B
compared to control at 0.4mg/ml concentration.
In addition, 19 extracts inhibited PTP1B activity
above 60% at the same extract concentration.
These results show that natural products of
Jeju island has a high potential for the
development of PTPIB inhibitors and functional
foods for diabetes and obesity.
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(1). Zxde ded 249 A1y I
(Type 1 diabetes)®} Q1€ ¥ vl &4 A28
x ¥ (Type 2 diabetes)2 Y& & A9 A1Y 7
e AedL Auste FA2F2Y HEA
¥ #I7 F Aoy ALFHA U<€d 7o
7} adh2). AM T B 90% ol
HFate A2y FuydrE Jed HIAHEE
o] gl WP Aol FIA FFAdol
ZasEE Aol EAAHo, A AAHoz 19 ¥
ojAtzt o] W3 /Ao Yv ALE RuHI
o UM E 9o A3 MGE HA
g 5o ot F£3 F7Men vk wEbA A2
g gy 9L WUy A% BE& dT7Eel
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FU oA AFsojgity A&d AP F¢-
HEHMEANAMY A&d F£4 2 down regulation
o] 8% ¥AE F9 HUY= BuHI @A)
ded F&AE Jedy 2EE 539 U
3150 ASALSERAEA Hed, o] i A&ed
TE&A Ao JAHAY AT FEFH
Al REo] AdAFHE Aoz A U4,
protein tyrosine phosphatase 1B (PTPIB)< ¢
€d TEAE UM AFEA Aded FEA
9] down regulationol] #AHdE Aoz YA 1
AtH4). 53] PTPIBE knockout Al HE o] &
& A¥ 2A=2A ¥F 2RILex TR AN
Fo] Ze¢Eg v Yz gdon zto|y FAZ
F5AA A&edol tgd A5l FrtEn de
d F&A9 71943} (autophosphorylation)©]
F7het . £ AF Frbe did AYz B4
tH5). ol ZAHAEL PTPIB A& A7 #|2¥
Tl v X g0 axHY JsAHE RAgF
t ZHoldh. dA A AdAANME A+ HA
7} 7b5 % PTPIB AdA A 2ol FAF3HA =S
Eol JYoH6B). F9ut (Psidium guajava)el F
ZE9A PTPIBol W& AfEAHE 7Ixzn
I, Fxue g747 glvde Bk JoHT).

PTPIBE 435709 ojnjxcito g o]Fo|z
A2 N-2dd 25070 Az 43 =
(domain) %3, PTPIB7F A¥W A£7182 4A¥
Al EAREE e = Edile] @A
C-gdd A3tz U 53] C-2de 3He
ot iz ite]l AEA U EAsted ¥eddn F
B® Aoz WA PTPIBY C-%ddes =
€% (proline)o] ®eo]l EAstE Fgo] Ao
pl30cas, FAK 59 SH3 £431& E§3E g
AEd 43FEsle ez A Yo H2
2l 152/153& Xgse N-Z2d e d&d
FTEAL Ao ag Aoz LA U
(8-10).

2 d7dAM= PTPIB A&iAl /lgst dxy
A8E A 7154 AF ¢ AgiEe gEo
PTP1BS] 843 =g dFaolA dizd 243
33 AHAA & F AFAYAE] FE2ES YA
o2 3o MAHYAS A

Az R oy

qE F28

HEZAE THANAN AAF A g
ARG g L F HBEE A E 9FA2
71l 193 Axdo HE3 AL&5:24 Mg
stgen, XNag HAAAT HEAYE 80% v
2 80%oA 33X B9 BFFE(reflux)F thg
rotavapor (Buchi R-220, Swizerland)2 45% A
TEYE FEEL 938 70x0H FEE £ freeze
dryer(llsin PVDFI0R, Korea)2 ¥Z714%% AL
AN g HE FEE ANSE AL

A#AA PTP1bY 2@

{13t cDNA(Clontech)® PCRE ZZ3l9 o
2! PTP1b #AXE pET 28 a vector (Z¥ 1.
novagen)® Ndel# BamHI A& 2o 4@
< ¥, sequenceing® %39 DNA Ao &
Hol7h Qe s, 9AgE gA3F
BL21(DE3)AA ¢& Az PTPIb fdxE X
3t A TS 18 TAA ODswdtol 05~0.69
=2 "97A 71¢ F IPTGE H7bstd 4] 4
AlIZb i gFEtgch

Fig. 1. The map of pET-28a (+) plasmid
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PTP1b @# A AA

gl 2ol f:¥ dATE FLEY3A
okl AMAF F, 183 ¢F &Y (50 mM
Trs, pH 74, 2 mM EDTA, 1 mM DTT, 05
mM PMSF)ol & #gANZch dErdd £9 o
A7E 227 BHA7E AHSEo B4 ¥ A
¥ BEEL AAI Y3t 948 Az
242 AUt wIY G¥AL His-tagE &8
g de 71x12 ¢9o=2 His-tag I3 a2
vty Yoz AASAc) His-tagel §#€
9 A8 thA] thrombine 2 @3] His-tag ¥
22 #HAE ¥, CM-shepharose ©]&n @ A=
v} 233 (Amersham Pharmacia)& ©]8 3}
AAstgt. AAg 9P Fxe T£EE
protein assay (Bio-rad)®} SDS-PAGEE %34
#A3 Aot

PTP1be &4 53

AAY PTPIbeHA (05 ng) para-
nitrophenolphosphate (pNPP)& 2 mg/ml (3§ %
5)2 X wgL&A (50mM Tris, pH 74,
150 mM NaCl, 2 mM EDTA)d MeOHE& #H7}
3o 0%l A 40%7tA W& FHA PTPb &
A7 MeOH s =99 #AE ZASAY #&&
Ag 27 Tol 108 % 5o 9&E& A ¥, 2N
NaOHE 100 nig g8do) Hr7tstd %3S
AAXNZA. pNPPe w#HAUHEYU pNPT 405
nmold F2 55 Jehi7] BjEd, ELISA leader
g ojg3ta FFEE ZHIDZN BHE A
ot

229 PTPIbe] Asl ¥4 =4

ggd e F&E 0% WEE FEE
04 mg/ml (FF5E)E ¥3se g4 100u
o} pNPP 2 mg/ml (#¥ % %)% PTPIB (05 ng)
A7t F, 27 TAA 1083 &&e AR, o
%9 Aa& PTPIb ¥A4EAH T8 U
AH&3 A

o

dnt § 0

1. PTPIB 943 2@ 2 44 &

PTPIB ©@¥d g digoez A48 PTPIB
435702 oimlxAit F N-Zd 29374 otv xS
T3l 492 A% cDNAE FYHog 3td
Polymerase Chain Reaction® 2 ZFZ3 .
Z9 g9de A3 =dd (N-2& 2507] o}
oAl dg)o] EFEHL Yo FEF B AU
& Aoz qAHUY. PTPIB A2 d¥dL
WAF wigY 1L oA 10mg ol3E BAd ¥
HE 42 & gloA 2@ YoM vz F
& A3E RAFUNFig. 2). F4€ PTPIB ¢
WA B4 ¥U3dr] §5td pNPPE 7|2 =2
st} APL AT pNPP7F 3o A4

£ pNPE 405 nmolA 73 FATE Y
tt. PTPIB X7} 20nM A=A 05 F=9
F4E, 40nMolA 10149 FFEE Yehixn
Ao, FEE Al AT ¢ F UUHFig.
3). ®3%, Phosphatased UurA AfA=2 &
A vanadateo] &4 AAFA AMHE AL
W3y G AL phosphatase2 A1 9] 4L 2
dtkE AL oul@(Fig. 3). MeOH A& F&

R

22 A8d AHVANYL 93 MeOH7

W 12

» .

]

&

)

s

W _.,.

1) .

Lane 1; mesker, Lane Z puified PTPIB
Fig. 2. PTPIB fragment containing residues

1-293 was
purified. The purified protein (lug) was

expressed in E.coli and

analyzed by SDS-poly acrylamide gel.
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PTPIB &4 8L ZAEA
MeOH®9 ¥=& 0N Y¥E 40% 742 £ 2
7, PTP1B 4 & MeOH7} 91& wio} vlsiA
30% s=oA 6d AT}t EolAE AE U
T AAA(Fig. 4). 18§ & A= PTPIBE °]§
3} Phophatase?] A#HANE G d o
M, 2% AAEAN 7tedde AL Uiy,
High Throughput Sceening (HTS)Z 3t=dl
oA A3 n&APe] st Hog did
.

oA =

PTP1B

—o— protein

~—&-- proteir+vanad
ate

] 0 40
protein (nM)

Fig. 3. The npurified PTP1B protein was
assayed with pNPP as a substrate. After
10 min incubation at 27 T, reaction was
stoped by adding NaOH. Absorbance of
was determined with ELISA Leader at
405 nm. The inhibition of PTPIB activity
also determined With vanadate, a known

phosphatase inhibitor.

14
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g 08
Bos

0.4
02

0 0 2 ¥ & &0
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Fig. 4. The effect of MeOH on the PTPIB
activity was determined by changing
MeOH concentration in reaction buffer.

2. 4232E9 PTPIBo] U& As A

AFA QoA Ade AERAYAAN F&39
AL 60 Fo FZFE (tabel 1) ABE HEEFE
Img/ml2 70% MeOHel =< ¥ AMg3i%ich 50
T AN FEHULH, table 194 RogF
T AT Fo) dF AE AS AR, A3y
Tol TFEEH FE&HUL A ALER ZA
A F7HA Y E(Quercus salicina)e #5288 93
2L dzTH vudUe W Fuyez 0122
AEZ F& AfEH L 249 F7MA Uge
BN EZ FUFE JUyFe JEREor
g ME AFE, €355, dIAE, FUE F
Ao XY, IFog2E QB A BEXF)
FAANUYE B8 Fxo AFAHY B U
Tt E3E QoY @4, A% FN, 2234 F
A4 a7t e Rez gAd Udxn AFE
Fx Qe Aoz Bu% go] ML Aol A
i & 4 9l BEAH(Rubus coreanus) 7]
A F2% 45L& PTPIB 42 d=2¥ 0124
2 Ao AAGFE FE2EH ¥4<d A
ANEYE B4 B2 dojg F¢ GEEx
of AFZZ E¥E Fdd1 Holen, BxF
Aol 3 AFL By Ho Yo 9,
£7] FERAME thg R0l XFH 9o, »
oy FMAGste]l &7 ks BHart Holgl
of, & A7 BAF 71%A AENE sMsAol
AT B, 4FUF(Sageretia theezans) &
7] F2EdAMAE B2 & AHEHL 2o
AEUFE FFdAE AFEE FFRE I
E oldd 4 Ao £X31 glon Y glol
4, T3, 9% FAAME ¥ £ Yz, E%
AME &5 Yste Arle IR xFHI}
Je Aoz deAd U olex B AF(fig.
S)ollA BKo| of7]egte]E(Oenothera lamarckiana
Ser.) A%, H|&tZ(Ceramium kondoi) X4,
A F 35 (Ligustrum lucidum) 74A), of s}
7kA], vl 9 2(Smilax
china) €7], ©]&Z(Geranium nepalense subsp.
thunbergii) A 4%, 7447 (Abies koreana) |
24, gy F(Mallotus japonicus) 7], ¢uj=
Ao £(Calystegia

(Viburnum awabuki)

(Euphorbia jolkini) X]4+%,
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Table 1. MeOH Extracts of plants

69

"3 sample 33 Hs sample 9% H3 sample 33
1 7“’:}.%_(Zanthoxylum 21 ‘E‘?r".@’ (Crinum asiaticum 4l o}71%93d (Euphorbia
planispinum) - 7} var. japonicum) - 7} supina) - A|4%
9 7A4t% (Zanthoxylum 9 £3F% (Crinum astaticum 9 AAX (Acorus gramineus) -
planispinum) - & var. japonicum) - i e
3 —E—-’;"-i“—l (Cl.'inum asiaticum 23 o|AE (Geramum nepalense 43 ALF (Lathyrus japonica) -
var. japonicum) - subsp. thunbergii) - Z3% 92
4 7 $-Ato] (Viscum album var. o4 AL (Cnidium tachiroei) e }F (Mallotus japonicus)
coloratum Mistlet) =23 - &7
5 o 7d=o]lE (Oenothera 25 A4z} (Cnidium tachiroei) AHEUST (Sageretia theezans)
lamarckiana Ser.) -A4%- -A & - AN
6 Bl e+ E (Ceramium kondoi) % <3 (Ligularia fischeri) - 7A%E (Glehnia littoralis) -
-2 45 25 ES
7 1‘]-"?‘-%‘4-‘?— (Ligustrum 7 LB (Spﬁdago virga-aurea | - 9= (Euphorbia jolkini) -
lucidum) -7} var. asiatica) - A% A48
8 o} g} (Viburnum awabuki) 28 FAH5 (Abies koreana) - 48 %42 A€ (Beohmeria
_.7].1] ZI}Z;'"‘?‘ holosericea Blume) - %7]
9 9.0} (Clematis mandshurica) 2 “H‘QE—‘—}.-‘?- (Berberis 49 A3 (Calystegia soldanella
-9 amurensis) - A% Roem. et Schult) - B &
10 fh;;};‘) (_T';é‘:g’sa“”m 30 i::f‘ L}T (?f‘;';;“]phy““m 50 | %8} (Zingiber mioga)-3}2]
1 o} J L} (Viburnum awabuki) 3] 9] % (Leonurus sibiricus) - 51 A71E Y5 (Peucedanum
-4l £ japonicum) - A4
12 A F3F (Ligustrum 32 E4% (Adonis amurensis) - 52 70748 (Angelica MAKINO)
japonicum) - <l 7} 5 - AR
13 WHa % (Tetragonia 33 ¥l § (Lycopodium serratum 53 7AW 3 (Calystegia soldanelia
tetragonoides) - *|4%- Thunb.) - A5 Roem. et Schult.) - X85
14 o]2 %= (Leonurus sibiricus) - 3 =559 #%Bo] (Sophora 7 UYF (Quercus salicina)
2|37 flavescens) —A|3% - 7H4
15 9] % (Leonurus sibiricus) - 35 EE5%9 A Bo] (Sophora A718YE (Peucedanum
2\ &5 flavescens)- *|3}% japonicum) - #2]
16 o2 (Smilax china) - 35 AAZYF (Caesalpinia A3¥ (Acorus gramineus) -
Z7] japonica) - @ Pl
17 ‘31:1".%14'-‘?? (Melia azedarah 37 ZA2YF (Daphniphyllum 57 &9 (Gynosternma
var. japonica) - % macropodum) ~ 9 pentaphyllum) - 92
18 2]4]& (Portulaca oleracea 38 .’éﬂ"’fll—}-‘u’— (Caesalpinia 58 S 23 =€ (Trichosanthes
Purslane) japonica) - 7} kirilowii) - ¥l
19 | AMIE (Viola spp) ~AAHE 39 gix}(Rubus coreanus) - 59 :,;a]‘!l’% (Glehnia littoralis) -
20 1A} (Pteridium aquilinum 0 -‘F—_E] ZAUF (Clerodendron 60 ‘%E}__?__Qﬁl (Eleutherococcus
var.) - A% trichotomum) - 7}A] sessiliflorus) - %€
soldanella Roem. et Schult) =R&%, 9  planispinum) 7}Al, A$4°](Viscum album var.

(Gynostemma pentaphyllum) @& SolM %= 20~
30%°] o2& AHHMBAHE Bolu o] oS o
3t F713Q A7 "asig. 7fx4HZanthoxylum

coloratum

Mistlet),
kirilowii) 92, o} F(Viburnum awabuki) €
o, A A e YT (Caesalpinia japonica) §, H71%

3} &5 et &) (Trichosanthes
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245, 43 (Zingiber
mioga), © 22 # 9] (Eleutherococcus sessiliflorus)
B FolAME 30~40%° cl2& AHEHL B
ol 3ol AF AANE diF HFAHA AF
7t 98@ Aoz Add

¥l dj(Euphorbia supina)

H

g g2 ¥dislis (PTPIB) A3
= ded9 A4S F7HA71282 PTPIBE A
2% FxF vt dig gloez FEPR g
g AFAHY AE F&EE o] 839 PTPIB
AA ALE Aste] A 60709 F2E
T 379 FEE9 B¢ U= H2E 9
04mg/mle] FxolA 80% ol AHAVHEZE
Yetd A, F7tx ez 19719 &) 60% ol
29 AHEPYE B ol AFdE AFAY
o} 4E52 PTPIB AdAl =& G 2 ulgho
g 715 AEAE AN 1L JtsAe
7R e RS HogFE

Ab AL

arbitrary value
o g [ =
~ o ™ - i

o
N

4}
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- - -
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o

Fig. 5. The inhibition of PTPIB activity was
assayed  with plants.
Arbitrary value in X-axis means [the
value of OD405 of sample with extract]
/[the value of OD405 of sample without
extract].

extracts of

£ 47t A4AEFAN ALdes AFAY
#7154 AEAIIEY Aoz ol RAY
Yo
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