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Purification and Chemical Identification of the
Inhibitor on Bleb Formation of K562 Cell Induced by
Phorbol Ester from Actinomycetes Isolate No. 1882-5
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Won-Ken Oh, Bo-Yeon Kim and Tae-Ick Mheen

Laboratory of Microbial Technology. Genetic Engineering Research Institute,
KIST. PO. Box 17, Daeduk Science Town, Daejeon 305-606, Korea

Abstract — We isolated Actinomycetes strain No. 1882-5, which produces the inhibitor on the bleb
formation of K562 cell induced by phorbol ester, from soil sample. Through solvent extraction,
Amberlite XAD-4, silica and Lobar low pressure LC, antifungal antibiotic MT 1882-1 and bleb
forming inhibitor MT 1882-11 were purified from strain No. 1882-5. MT 1882-1 was identified
as piericidin Ay(CpsHaON, MW, 415) and MT 1882-I1 as glucopiericidin A(CsHi7OsN, MW, 577)
from the analysis of physico-chemical properties and UV, 'H-NMR, “C-NMR, and mass spectra

of these compounds.
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sure LC(RP-18)& AlAjdle] HEHozE MT 18
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HalZ No. 1882-52] ujok& 14/ jar fermentor
(New Brunswich Scientific Co.)-& AF83}9ich
TLCY silica gel 60 Fo, glass plate(Merck Co.) ¢}
RP-18 F2,S{Merck Co.) & AF8-3F31>™ column ch-
romatographyel|+= Amberlite XAD-4(Sigma Co.), si-
lica gel 60(Merck Co.)¢2} Sephadex LH-20(Sigma
Co)-& A3}l HPLC+ Shimadzu LC-6AE- Ab
2-519d 72 UV absorption spectrum-2 Shimadzu UV—
260 spectrophotometers AH8-3le] S st !

7 BC-NMR spectrum-2- Bruker AMX-500 NMR
spectrometer2  EA3tgen YR AFEUES
TMSE AM&38)l¢dv}). L8]22 mass spectrum<= Con-
cept-IS mass spectrometer-3 AF8-3ted 53]}
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Fig. 1. Purification procedure of active substances from the isolate No. 1882-5.
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Table 1. Physico-chemical properties of MT 1882-1 and MT 1882-11

MT 1882-11

MT 1882-1
Appearance Pale yellow, viscous oil
Solubility
soluble
insoluble

Molecular formula CosH3,ON

MeOH
UV AL

Amorphous powder

MeOH, EtOH, EtOAc, chloroform

H,0O
CarHy,OgN

230, 237, 267 nm (In neutral)

230, 237 nm (n acidic)
230, 237, 273 nm (in basic)

Color reaction

positive Anisaldehyde-H,;S0;,, 1,, 20% H.50, FeCl;
Dragendorff’s, Ehrlich, molybdophosphoric acid
negative Ninhydrin
Stability Unstable under light Stable
TLC (R, value)
silica gel” 0.83 0.33
RP-18% 0.21 (.45

1) Solvent system: CHCl;/MeOH=9/1; 2) solvent system: MeOH/H,O—8/2

1882-17} MT 1882-117} HPLCe| 4] ©d peak® 7
Y2 EiE HAddS &]lstadh

MT 1882-I1f MT 1882-119] S2| - =&l A=

Fo-8-2]5 MT 1882-15 MT 1882-1[+= Table 1¢]]
Lield e} o] of2{rhA] F2, A AdAe] M=
A Aoz FelsEick MT 1882-12 kAo
oil2 -0 {7]&ufjo] A Fokon] AbRel| HbH]
shd-g o vl EokAsdnh MT 1882-I+= |-
2k Batg g Ade. MT 1882-13 fAFshsl e
AL ol A vl obAslgdv) MT 1882-13F MT 1882-
I[¢] UV &4 spectrumS A9 Fd 7log FA
methanolel] =912 o} 230, 237, 267 nmeol| A ZHHE-
AR el em AbA e 4] 266 nme| #H )
zbo] 273nmE o] F3li drte] A=Al AetHch
olgl 5 A2 UV & spectrume Yeh= 702+
szl FAE A2 o#xl plericidin - =A 524
MT 1882-17} MT 1882-1I+ piericidinA <22} H4 =2
F-A 8k c)(17, 18).

MT 1882-I12F MT 1882-lI1e] +x&EH

MT 1882-12] 'H-NMR spectrum-3- piericidin
T A 59 spectrum} Blatgk A} piericidin A3 Y
=) gloicH(Table 2). 0.71~1.71 ppmel| A linear chain

Table 2. Assignments for 'H-NMR spectra of MT
1882-1, MT 1882-I1 and piericidin A"

Proton No. MT 1882-1 MT 1832-11 Piericidin A*
1 3.28 (d, 2H) 3.20 (d, 2H) 3.30 (d)
2 531 (1) 538 (t, 1H) 5.30 (1)
4 2.69 (d, 2H) 2.68 {d, 2H) 273 (d)
5 5.50 (m) 5.58 (dt, 1H) 545 (m)
6 6.00 {(d) 6.04 (d, 1H) 6.00 (d)
8 512 (d) 5.23 (d, 1H) 512 (d)
9 2.60 {m) 2.65 {m, 1H) 2.66 (m)
10 354 (d) 3.70 (d, 1H) 3.23 (d)
12 5.38 (q) 538 (q, 1H) 535 (@
13 154 (d, 3H) 154 (d, 1H) 1.57 (d)
14 1.65 (s, 3H) 1864 (s, 3H) 1.68 (s)
15 (.71 {(d, 3H) 0.76 (d, 3H) .76 (s)
16 152 (s, 3H) 1.53 (s, 3H) 1.54 (s)
17 1.71 (s, 3H) 1.70 (s, 3H) 1.70 (s)
6' 190 (s, 3H) 1.95 (s, 3H) 2.00 (s)
7 3.72 (s, 3H) 3.95 (s, 3H) 3.78 (s)
8’ 3.85 (s, 3H) 3.82 (s, 3H) 3.85 (s)
1" - 412 (d, 1H) -

2" — 347 (m, 1H) -
3" — 3.34 (m, 1H) —
4" — 3.47 (m, 1H) -
5" - 343 (m, 1H) —

1) Chemucal shifts in ppm downfield from TMS, solvent
CDCls, 500 MHz,

2) Assignments were based on comparison with the
literature (18).
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of 23 5719 -CH;7|¢] proton, 1.90, 3.72, 3.85
ppmell 4 pyrimidine ringell 4% -CH,2} 27) 2]
-OCH37]2] protone] Exhge shelet = gl
Mass spectrumell 4= piericidin A;¢] spectrum =}
o] linear chain® 9, 108 el4Alo]e] Aoz
m/e 330, 3312] 738} peakr} felydci(data A)=h),

OH ok upets] oj3tstd Add 'H-NMR# mass spectrum-&
E 3 .8 &) 4 LA X = PRSI |
Glucopiericidin A (=MT 1882-I) R=:1"{" HOY4" st MT 1882-12 22132 4424 piericidin
“No A(CuHzON, MW 415).0.2 EA=)dck(Fig 2).
CH,OH g MT 1882-11¢] 'H-NMR spectrum2 7 &3l
Fig. 2. Structure of piericidin A, and glucopiericidin ZH#(Table 2), MT 1882-131 A 2] 8-a}stgior) 3.3
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Fig. 3. "C-DEPT NMR spectrum of MT 1882-11 (125 MHz, CDCl,).

Table 3. Antimicrobial activities of MT 1882-1 and MT 1882-11

Activity

Test organisms

MT 1882-1 (ug/mi)

MT 1882-11 {(ug/mi)

125

6.25 31.25 125 02.5 31.25

Escherichia coli BE1186 —
Salmonella typhimurium SL1102 —
Pseudomonas aeruginosa -
Staphylococcus aureuns 209 + 2
Candida albicans —
Aspergillus niger —
Ophiobolus miyabeanus -
Collectotrichum laegenarium —
Aspergillus oryzae —
Alternaria mal —
Phytophthora pavastlica +
Pyricularia oryvzae —
Glomerella cingulata +

1) No inhibition of growth; 2) Inhibition of growth
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~3.6 ppm, 4.15 ppm$] proton signal& %3} pieri-
cidin A8} 718 FZH9el -CH 3ef 2] protone] v
xz18 7o FAstgdrt BC-DEPT NMR spect-

Table 4. Inhibitory activities of MT 1882-1 and MT
1882-11 on bleb-formation of K562 cell

Activity
Final conc. (ug/mi)
MT 1882-] MT 1882-I1
1000 Cytotoxic" Cytotoxic”
500 — Cytotoxic
250 — + + +
125 — + + 4+
62.5 ~ +++
31.3 — + + -+
15.6 — + o+ 4
7.8 — + +
4.0 — +
2.0 — -
1.0 — —
0.5 — —

1) Cells were disrupted by sample addition.

Kor. | Appl. Microbiol. Briotechnol,

rum(Fig. 3) = piericidin A9} spectrum3} -4}
st o} gol A fal® ez FE5 = 625 708,
744, 75.5, 76.4, 103.8 ppmol] 4] A Z.-¢ El4: signale]
vielstk s 829 ppm Alelel Al vjeldel 3 linear
chain®} 101 &t X signale] 94.2 ppm2.2 <F 11 ppm
down field shift¥l zloe& Ho} MT 1882-11¢] ci=t
Aol 2= plericidin A8 109 ghie] o] A=l
ez RS} =g e anomeric protono]
413 ppmoll A J=7.5 Hz, doublet® v}e}lyt 713 103.8
ppm?& anomeric carbon®.% Ho} o] sugarv glu-
cose®. FAE™ B-glycosidic linkages 3+ U
Roeg AQEc) webd G274A] piericidin A
off o] ZHZE o H 7% 3'-rhamnopiericidin
A;(19), 3-deoxytalopiericidin A;(20), glucopierici-
din A, B{(21), glucopiericinol A,, A,(22) T2} 7
71EA ARE v|lasteich 1 A3 MT 1882-119]
'H-NMR#} PC-NMRol| A A& v}elyt signalEol
piericidin A2} 10 gEAof| glucosest #-AF7} B-lin-
kage2 H&¥ glucopiericidin Ae} ¢l x]3}e]c}. o}l
4 MT 1882-II< glucopiericidin A(C;;Hy7ON, MW
577) % %3310 (Fig. 2).

{(c)

(d)

Fig. 4. Inhibition of bleb-formation on K562 cell by MT 1882-Il.
(a) K562 only; (b) K562+PDBu; {(¢) K562+ staurosporine +PDBu; (d) K562+MT 1882-11+ PDBu
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MT1882-13} MT 1882-l1Q] M2ty F4A

g B2l MT 1882-1aF MT 1882-117F vjelfl+=
Gram <¥A3} Gram &A1 A, #HA 24F, K562
M3 e H3o| o3t AEER] #8448 AR
MT 1882-1¢ Alxch 2ol 2rl 43 248 &
olov} MT 1882-1lv Candida albicans, Y44 #l
rol] kgt g 3dAd-S ®eivk(Table 3). o)=d #
#5-& piericidin A 2] 7]E ZAo)| o] Ao
B garE o] Frhdicks Bl A 2] &
Holoh(21). =3} K562 M EFHE A¥dH AL o
= #A& MT 1882-1¢] A¢+ HEF = 1mg/ml
ol 4 A3 A8 ehlx] eiskent MT 1882-11+
2.0 ug/miol| AH-e BA44E& Wol7] A2 ci(Table 4,
Fig. 4). webs MT 1882-11(glucopiericidin A) 7} K
562 cell®] AE &S Hald 4 gli= 71 piericidin
Ayell AEE glucosed] ¢[3F 7o ® FEFct

o &

o| k2] HIBHE|l HEolZ2 K562 cell®] phorbol
ester F§HEol o3 TR AXYAE M EFE ¢
v BEE AT £25F No. 1882-52HE +g,
A ste] FHER o ® glucopiericidin AR A 4
SIpi=2

&zl phorbol ester 3}gEo] £Jg K562 cell]
ZEA] A 7o) ob watel waA glx
orz]ut protein kinase C(PKC)$] & zlof] 2§t 4
Ty Catt o o]zl wE MEn; 29 “‘iﬁ’r?’} d

drk 4ol AEZARAE 98 Fa pew
'@B,f‘”%}_ actin filament 3 A12] Hz}lo -«W} 7o 7
o th(15). “z&lv} phorbol ester 3H§E9
o)gt A¥ AL 10~20+ o o] g A7l o
ok :«;:,:iz} PKC A= 4 %“’1 XS A’k
b= dFAdE alsl, PKC 2 *5}01! 2§k A Eu}
TFEHEIE oliET U= F ] 1ep(23). =7}
phorbol ester 3}ghEoll 9]& F-% %= K562 cell?]
AFE3AL o sl o)AE S EAES

rbazole alkaloid¢l staurosporine+£] %% S57H24)

2 indoloca-

perylenequinonedl calphostin®2} EX5(25) %
E-9] PKC Aal&A
2} piericidin A4 ¢] glucopierici-

nucleoside?] sangivamycin(26)

Zo] HEe] ¢

din A7} K562 cell®] Ax3Als AHaligtcis 7S

B Lo g ¥ sl Zlolth L[}.g,},&-] glu-
copiericidin A7} PKCe] #A48 As&sl=r2} =
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PKCE 2A As)|atA] $relx PKC2] &4 slel wha
Azl Asddsde) e s%e Asshsal
g FET B AP a8 Folok

w3k fA1gF 718 248 zb= piericidin A, 2] 7
$r zxanel o Aol sisith ol
A= 7]Fo] B ¥ piericidin A, ¥} glucopierici-

din A2] gr&Ade| Fal=doh=(21) 7zl bt

nx K562 cell®] Ax3A AP piericidin
A, % glucopiericidin A8 FFEAI IAS HdEd
H a7} glc). 3H 2o piericidin A 2] piericidin
B, N-oxide”} epidermal growth factor(EGF)el <]
w32 ¥ = AlEW AlZE-dd(cellular signal transduc-
tion) 74 2] F 2%k =j7§A}s]l phosphatidyl inositol
(PI)2] turn-over& Ay cellol| A Aafigtcly W o7 E
e 27). weiA] glucopiericidin A7} Pl turn-overol|
2+8-51 phosphatidyl inositol kinase$} phospholi-
pase Coll A&7} Q=& HED 87} 9}

g+ 3'-deoxytalopiericidin A7} §F<Fg o] q)
o] F<oll s o rR(22) EaE52 glucopieri-
cidin A2} piericidin A8 M ES| i3t &=
AE TAbelal o)e]gh dhfokatAdo] M aEEAle I
o &= AZAEHAH S *shste] vieh =R gt
A2t Aol g AFE HPA|A FFo iR
st} gl

2 o

Phorbol esterel| &8 #Frx=+= K562 cell®] AF
Be Adse TUe Adehe iyl
No. 1882-55 kcke=2XH Felsiddo) 25 No.
1882-5 2 K] 8w 33 Amberlite XAD-4, silica, Lo-
bar low pressure LCE A& &xl4 #4532 MT
1882-1=} K562 celle] mFEHAE A6t A EA
MT 1882-11& stdct. o] EAEel dial o)3}a}
& Al z) o] 149} UV, 'H-NMR, “C-NMR, mass spe-
ctrum®] F-A{ol 2)sted MT 1882-1-2 piericidin A,(C
»sHz70:N, MW 415), MT 1882-lI+= glucopiericidin
A(CyHy:ON, MW 577) 2 FA 31}

AL A

B wht)eale] Exja T atenle] o)
s asglee wal: vl gluch
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