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ABSTRACT: Chungkookjang (fermented soybeans) contains diverse peptides. Human breast cancer MDA-MB-231 cells were treated
with peptide H derived from Chungkookjang, and TNFa expression in the cells was conspicuously repressed, suggesting peptide H's
regulation of ILé since ILé is induced by TNFa. The structure of peptide H was different from those of glucocorticoid and dexamethasone,
suggesting different mechanisms of TNFa expression suppression. Peptide H which reduces TNFa expression can be developed as

drugs for cancer, rheumatoid arthritis and Crohn’s disease, after more investigation.
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Hgol= chobgt Meko| =71 S0l Qlck. B licheniformis
Bl12o 2 A| %3t & 2t A=+7 o] = HElo] = Ala-Phe-Pro-
Gly (Lee et al., 2014) Gly-Val-Ala-Trp-Trp-Met-Tyr (Lee et
al., 2014), Lys-Pro (Matsui et al., 2004), Gln-Lys (Matsui et
al., 2004) So] ZA3tc}. Heto] = H Glu-Val-Trp-Trp-Met-
Tyr (Sung et al., 2014)+= ©] = Gly-Val-Ala-Trp-Trp-Met-Tyr
ofl A - ek

=774 - peptide H= F189F Al 220l A G5 -4 IL6
O] Wrel-& A THSung et al., 2014). THA] =2 At A2
FItH(Hwang et al., 2011; Landskron et al., 2014). Peptide H7}
TGOl A E ohE T34 A5 A TNFao] HES
oAt 4 YA ol A S Ful2 e ol

o17F 9 MDA-MB-231 A|3ZE, DMEM/High glucose
(Hyclone)2 AH8-3}o B FsHGITt. v x| 2/ ©. 2= 10% FBS
(Hyclone), 1% Antibiotic-Antimycotic solution (Cellgro) o],
A3E71 80-90% AFskS w] 1 x DPBSZ 2 Aoj& &, 1 x
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Trypsin-EDTA S Alg-5}1o] M| ZE Bo|slo] AthufoyS Al
Algick Althef ek 3, 37°C, 5% CO; incubatorof| 4] vl o5}
th. MDA-MB-231 A|3EE 96 well plateo]] wellg 5 x 10°4]
seedingd}al 37°C, 5% CO; incubatorof| A 24 A] 7t QFA S1HA]
#ch QPaHE A P S 27 A5 | mM pepide
HE vjoolo] oiek. el wlerole 100 w4 Yol & ¥
37°C, 5% CO» incubator ]| A 24 A| 7} vl 9F&}FA T}, A ZAIAR-S
enhanced cell viability assay kit (EZ3000, Daeil Lab)E ©]-Z,
450 nmofl 4 255kt

PeptideS 2|3t MDA-MB-231 A|3ZE2X¥E| Ribospin
(GenAll)S AF-8-5H0] RNAS 2313tk FZ5H RNAS &
T 223510 OD 1.8-2.00] Y2 A 3201 5 2.5mM dINTP 6
ul, Oligo-dT 6 ul, DEPC 34 ul, RNA 6 ul, RNAse inhibitor 1 pl
£ Y11 70°Col| A 1057+ ¥E-8- A]7] - Reverse transcriptase
(Enzynomics) 1 ul, 10x Reverse transcriptase buffer 5.3 W&
Ha1 43°Cof| A 907F G- A]7]3L 70°Cof| A S&1EHE-E- Al
AT0] cDNAE FHd 53l

Realtime PCR (CFX 96 Touch Real time PCR)2 A}&-5}o]
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mRNA ¥4&-& =43}t Mllumina A& 2 X quanti MIX
SYBR A]oF& AFG1 T S A2 95°Col 4] 10271 414
3} 11, denaturation2- 95°Cof| 4] 152, annealing-2 52°Co|
A 152, extension>72°CoJ| A 1524 40 cycle2 A A8} T
AF8-3} primer 2= TNF-a forward primer 5-GCCTGCTGCA
CTTTGGAGTG-3’, reverse primer 5'-TCGGGGTTCGAGA
AGATGAT-3', B-actin forward primer 5-GGATGCAGAA
GGAGATCACTG-3', reverse primer 5'-CGATCCACACGG
AGTACTTG-3'E A&-3it}. dlojg £4-2 CFX Manager
version 3.19]] 2]3]] o]Fo] Fc}

Peptide H F+2& BIFC2 1 7|55 5317 fl6,
peptide -3 AJZ} 322 13 amber 14 (forcefield ver f03)2}
B2} 7}A) 8} 322 728 VMD 1.9.1-S 0]- 88| 4] Peptide H 72
£ Z2A 3t LOX22}9] interactionS PepSite (Trabuco et al.,
2012) 5 ARE-5to ol S3F3AT PepSite= A H 7]REe] A4k
tool 2 A spatial position-specific scoring matrices (S-PSSM)
S AFg-3he] 714 8813 o] 1412 binding point (hot spots)
£ AASIE 2 o TLof| 4= LOX22] RCSB Protein Data Bank
(www.rcsb.org/pdb/) (Berman et al., 2000)2] ID<Q] '4NRE'Q}
=174 12l peptide H A~ EVYYMY & Y E8to] A4k
3921 71 -2 matching score & 7HA= of| & AHHE Al
2135}l al(Fig. 3), paks -3H 3t

Peptide HE 217t 509 MDA-MB-231 A|3Z(Ndlovu et
al., 2009)of *&]3}H IL6 Tra o] A% It Sung ef al.,
2014). TNFa=1L6 9d& S-=3otc)a &3 A ¢ltiSawada
et al., 1992; Tanabe et al., 2010). Peptide HE MDA-MB-231
Ajszof A g]ste] TNFa Ha o] ¥Hals 274s}t3th MDA-
MB-231 AJZof| A= TNFa o] x|&H2 02 Jofitrh(#}
2 u|A|A]). Peptide HE MDA-MB-231 A|3£o] %] 2|3} o,
TNFa 8H-2 81514) /45 9ickFig. 1). TNFaol| <3 2
33t WA F= =106 W3 %= MDA-MB-231 A 32o] 4] 7H24s
=& Zlo]th

TNFa 242 572 A} promotero]] NFkB 7} 521810 ZHAcE
Al A Z-E &7, mRNA 3” UTRO]| repressor”| H-2}5}o
WS TS =% Qlt}. Mitogen-activated protein kinase
(MAPK) Al A A A= TNFa Hd-& SHsl= 202 &
A It Swantek ef al., 1997). Peptide H= 3" UTRO|A]
repressorZ} 8 0] A| = Z-& Wl 5HA L MAPK W& 4| 4| o] =
AAAE Wafiste] TNFa I dlS A = Qs Aot o]
£ sk 5 A7 X3 E ofof Frt

T 5 ool A gk o] Sltk(Lee et al.,
1999; Landskron ef al., 2014). wW2}4] peptide Hol| )5 &

Relative expression
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Fig. 1. TNFa expression. Realtime PCR for the amplification of TNFa
mRNA in MDA-MB-231 cells was performed. (3-Actin mRNA was
amplified as an internal control. TNFa expression in MDA-MB-231 cells
treated with 1 mM peptide H(P) and without the peptide(C) was compared
after the realtime PCR performance. Error bars are shown in control(C)
and the peptide H(P) treatment.
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Fig. 2. (A) Structure of glucocorticoid, (B) Structure of dexamethasone,
(O) Structure of peptide H.

ave Az ddE 3

Peptide H 722 ulgog 1 71%e 43817 94
Peptide H 25 ZA P H(Fig. 2C). Peptide H F+Z+= 71&9]
34 21 §¥=A], glucocorticoid, dexamethasone ¥} A& &

AVB1A] oFol(Fig. 2), 15T} T2 71210 2 TNFa 2 oA

Korean Journal of Microbiology, Vol. 51, No. 3



310 - Sung etal

Dishlaying prediction ranked at position 1.

Fig. 3. Interaction between peptide H and LOX2. The model is predicted
using PepSite.
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Lipoxygenase= TNFa®} L6 W& Q] G- =9 o] Q1o
|, lipoxygenase 24 2] A= TNFa2} IL6 & o] A=
A FE ch= B 317} 9lo A(Somvanshi et al., 2008; Lin et al.,
2014), Peptide H7} lipoxygenase A sjA| 24 S5+ 5 715
A8 1133 H3krh Peptide H7} lipoxygenase 2} AlS 228+
T A=A o EE 7] ool Bkt Peptide HR} lipoxygenase
LOX22}9] interaction PepSite (Trabuco et al., 2012)E A}
&sto] o Ssilt. & AtolA= LOX29} peptide HE
interaction©]| 4|, 7} =2 matching score & 7}X]+= of| = A1)
= q7tsslo] 2ES Tol AT (Fig. 3), patS ok 2

L LR, o] Bdl 9] pZro] 0.26 0.2 Peptide HR}F LOX27}
AA| = A EAggthar BY)= ol Aotk AF7H A=
peptide HoF-FARSE E2-8- 3h2 = gll o A= d 2 A=
Ft} oFo]| &3} 4424 o] = ARS- 7}A] = hexamer peptide 7}
el A} Ao Agshs Zlo] A A Ith(Wenzel et al.,
2014). So]&1} th= 9] Ay o] e AkE 7HA] = peptide H
= oheha) kAL E A Gl A AEUSE 5010 TNFa 2
ol QRS TS 7H54lo] QLo o] Shalsh AT
gag Aol

3+ TNF 2FeHA] &)@ Humira®) = Sule) Amd 9, 7
A, 732K Ao, FoFA A, 225 (Van Dullemen e al.,

1995; Mclnners et al., 1997)°)] E1}7} Q&= X 2A| =2 7i3HE
Q1t}. Peptide H= TNFa 23 oA a3p7} glom =g A=l

g ulEto 2 o]S Usle] | wA|2 AfukE 4 Q1S 7]
3 2ok

m 0.
M

l‘

ér{ri

=32l Al As1d A3E

)

AL ThE peptide B T ARG o)
peptide HE 179 MDA-MB-231 A 320 & 2] 32 of,
TNFa 2 £3151] )45/ 9ie). TNFao] ofa) fsit
IL6 23 A, peptide Hol| o] &) A 4= 122 ALl &
t}. Peptide HH-Z+= glucocorticoid, dexamethasone X} A & -5
A]—o]—?q oFot 15T} o2 712k 2 TNFa & o A|of) 2H-8-8

22 A AV8 =t} Peptide H=TNFa 2Hd A a7 gleon
2 Hr}Zlo] Q= o= ulglo 2 Znle| A T, 2
Y AgA= NE 4= U71E 78l ek
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