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The Stability Study of Peptide for the Spectrophotometric Direct Peptide Reactivity
Assay (Spectro-DPRA) according to Storage Conditions

Kyo-Hyun ParkT, Jung-Ah SeoT, Bae-Hwan Kim'
Department of Public Health, College of Natural Sciences, Keimyung University, Daegu 704-701, Korea

ABSTRACT. The Spectrophotometric direct peptide reactivity assay (Spectro-DPRA) is now in process for the
development and validation of evaluation on skin-sensitizing chemicals. The cysteine peptides (Ac-RFAACAA-
COOH) and lysine peptides (Ac-RFAAKAA-COOH) is used for Spectro-DPRA.

The objective of this study is to confirm the stability of cysteine and lysine peptides which are used for
Spectro-DPRA through the storage conditions. We analyzed the stability of peptide using HPLC according to
the conditions, such as storage temperature and storage period.

The peptide powders of cysteine and lysine were stable on storage -80°C, for 6 and 12 month. And 10 mM
stock peptides of cysteine and lysine were also stable on storage -70C, for 1, 3 and 6 month. But 10 mM
stock peptides of cysteine were denatured and not stable on storage -20C, for 1 month.

Taken together, peptides powder for Spectro-DPRA should be stored under -80°C, less than 12 month. And,
10 mM stock peptides should be also stored under -70C, less than 6 month.
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o] HF2-S L E|Z direct peptide reactivity assay
(DPRA)7} 7§HtE]o] OECD test guideline 442C =
A olA glom, o] AYHE HFEAA/] adverse
outcome pathway (AOP) = key event 102 XA X
of MAHCR Wo] &&=l QUTHOECD TG 442C;
Gerberick et al,, 2008).

o) whg4dS B71st= DPRAE cysteine 9t
& peptide (Ac-RFAACAA-COOH) EX lysine
& peptide (Ac-RFAAKAA-COOH)9} A|FEZS
vitroo| Al BEgAIZ] ¥ peptide 4247
Ao Z LC-MS, HPLC 5 BA4ZFl 7]
H71Eth(Natsch and Gfeller, 2008), &
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Spectrophotometric DPRA(Spectro—DPRA)= 7]&
DPRAS] TS meksto] A ® ZA4 BgoR
96 well plateg ©°]&35to] AF=Ho HAHE=E 3
Zfetom A whAZhe] vk 2dE B @ 4 Qe
ZLxo] QtH(Cho et al,, 2014), E3SF 7] DPRAY]
A AEHE peptidet FUSA AGHAT /1E
DPRAY| Hls| Fizoz ALgH= Adsdae] v
SHZF won, AldE4EY peptide?te] ¥R
vialo] o} 96 well plateo] 4% ZHL3oz 7]
DPRAO|| H]3] FU7t F2 peptide= Zcf 6ulj] A
HE4e Held S g,

N

A

SHAIRE ARE-E|= peptide= 4% /o] o9 df
F29 AxAlAe HaFEFS FoiFal Arjsta
Ae Ao, Ao AHE-E= peptideZ} FATFY
o2 Agof| AHEE ¥ %] peptides= Ho] o2&
o wpEch Hgre] ¥EoZ 3 peptided] EAol
HAd d A ANEEEY B AgstA B4
T

H L= Spectro—DPRAOJA] AFEE|= peptided
HazdE AN fdoz, AzxAtolA Faut
[e]

L2 peptide powder ZZT=E —-80CoAl 6714, 127
A7t Hasto] MAO RS &215kqlal, peptide stock
solution FE|Z 34t —70CoA 171¥, 3714,
671L7F H3 & HAoHE Folstyct, A7
oA ZAXYFILE 2F5HA & H-E dnlst
o] peptide stock solution FE|= 3| Aste] -20T
A Y7 B & HA]BE 391519t} Peptide
stock solution2 Spectro—DPRAQ] A|YHL 13}
of et =5 AAsIAH

Materials and Methods
1. Peptide M=%

Peptide?l cysteine(Ac—RFAACAA-COOH, &% 96
%, B2 750,35)7} lysine(Ac—RFAAKAA-COOH,
% 98%, HEATF 775.43)L (F)Peptron(Taejeon,
Korea)ol| Al & A 2}st3ict,

2. Peptide HHZTH

A 24 93 peptide HERL Fig 13t
T W2 powder AE}C] peptideE
A, 12719 B F WA RE salste
cysteine peptide= dimethyl sulfoxide®],

I
l
ey
>

),

»

lysine peptidet= distilled watero] 10 mM=Z 3]s}
o] 200 uL 4 E-tubeof &55}%10™, 347k peptide
stock solution& —70TOA 170, 37HY, 67]L H
J&EFL —20ColM e Hyt 3 peptide?] WA

N\ )\
-70°C ‘[ 3M
J J
Peptide Stock

(10 Mm) 6 M

Fig 1. Storage conditions in peptides

3_ A1I— oll7e|| qgutﬁ—mﬂnl
(High-performance liquid
chromatography, HPLC) 24

Cysteine % lysine peptided WHAAE=E I
ol3t7] 98] Table 19] B4 z7o| wat HPLC
(Prominence HPLC, Shimadzu Co, Ltd. Kyoto,
Japan)E o|&dto] EAsGIt &4 F=E H
A AHE 71£S 2 HPLC peak areas H|S=Z H]
watth w3, B ARHE A 9
retention time?] Ho|E H7}35}% ),

Table 1. HPLC conditions for peptide

Instrument SHIMADZU Prominence HPLC

Shiseido capcell pak C18, 5 pm,
120 A Column (4.6 * 50 mm)

Column Temp Room temperature

Column

Detector 220 nm
Flow Rate 1.01 mL/min
Mobile phase (A) 0.1% TFA water

(B) 0.1% TFA acetonitrile

3-10% B in 2 min
10-40% B in 10 min
40%-60% B in 1 min
60-3% B in 4 min

Gradient (%)
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Results

1. Peptide powder stability
(-80¢C, 6, 12 Hi)

-80CelA 670d, 127§Y %+ E3 H  peptide
powder® E21& Table 2, Fig. 29} Zt} EA7]7]
9 AAAGES A& 3 retention timeS> T
o Eyrigre] wE & Zolrb isith
Cysteine peptide?] AL EI A %7| peak area’}
97.132% o|v], 64T} 1270 B3 A ZHzh 98.942
%, 97.450%%= WAo] gle Ag skt Lysine
peptide®] 7L HY A 27| peak area’} 98.436%
olm, 671U} 12709 B3+ A Z7+ 98.860%, 98.141

peptided

inel 2 A o S 3Flols
%2 cysteinedt TPIZLAR WAl fiE AL Brelst
ol
At}
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] |
01 | Lol
\ rey
| A a = o3
L 83| =
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minutes
e) 7.100
Retention Time
0.20 ‘ 0.20
0.15 0.15
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S
g
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Table 2. Peptide powder stability by HPLC
chromatogram (-80C, 6, 12M)

Cysteine Lysine
Peptide Temp. Month R19 Area RI” Area
(min) (%) (min) (%)
0 8.308 97.132 6.942 98.436
Powder -80C 6 8.475 98.942 7.100 98.860
12 8.825 97.450 7.450 98.141

7 R.T : Retention time

2. Peptide stock solution stability
(-70C, 1, 3, 6THA HH)

—70CoA 14, 370, 67§E 7+ Bt H peptide
stock solution®] &&2 Table 3, Fig. 33} Zt} £
271719 AEdS &S 93 retention time>

2 peptided wj H7|7ko] wE = zpo|7} ¢iit)

b) - -
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Fig 2. HPLC chromatogram of a) cysteine powder, b) cysteine powder storage of -80C and é month, c)
cysteine powder storage of -80C and 12 month, d) lysine powder, e) lysine powder storage of -80C and 6
month, and f) lysine powder storage of -80C and 12 month
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Cysteine peptide9] AL HiI A %7| peak area’}
98.815% oW, 17]¥3} 37/0%, 670 B3 A] ztz+
95,085%, 95.350%, 95.076%% WHAo] 9= AL T

o15}%t}t. Lysine peptide?] 9 HI A %7| peak
area’} 97.315% o|H, 17]¥1} 371Y, 671 H A]
77} 97.102%, 96.538%, 96.951%% wWAo] gl 7
2 st

Table 3. Peptide stock solution stability by HPLC
chromatogram (-70C, 1, 3, 6M)

Cysteine Lysine

Peptide Temp. Month R71) Area RI) Area
(min) (%) (min) (%)

0 8.492 98.815 7.083 97.315
stock o 1 8.500 95.085 7.125 97.102
solution 3 8.467 95350 7.050 96.538

6

8.725 95.076 7.308 96.951

) R.T : Retention time

3. Peptide stock solution stability
(-20C, 1TH& =23)

-20CoA 1Y 7 B = peptide stock
solution®] ZZ2 Table 4, Fig, 33} Zt} EA 7|7
9] AEAAHL TS 3t retention timeL TS
o mpslzel e 2 Aol st
Cysteine peptide?] AL EI A %7| peak area:=
98.815% ©|% oL} Fig. 3e9t o] 1Y B A
peak area’} wW$& YolHowm WAL 53 717%= H
4l Aom weHET Lysine peptide®] 79 Rt
A %7] peak area:= 97 375%°|n, 17j¥ R /\]
97.383%= WAool ¢le AL skt vAH
oZ #HogE -20ToA Y 7 BT #H cystelne
peptide= A EAL 233t A3+ Table 5, Fig, 43}
Zortt, 2 retention timeo] 1X} EA A3 peak
area= H3I A %7] 98.815%9)| A 53 717%= W
o} o, retention time 10,1009]A peak area
7b 44.874%= F7bstlth. 22F &4 AdoA =
peak area:= 52 759%= Yo}z on,
10,0670 A peak area’} 45 .883%%= Z7}st%tch o]
= peptide’} dimerFe|= HAAHOZH A7 AoR
/\§71—E]1:]—

w2t 2 A1L peptide stock solutionS H I
Tl —20TolA UHET Hstol= QHgAdo] oF 50

PHE WolAL AWE Hol HMPLEI} Fasits
AALE A 9k,

peptided

retention time

Table 4. Peptide stock solution stability by HPLC
chromatogram (-20C, 1M)

Cysteine Lysine

Peptide Temp. Month R71) Area RI’ Area
(min) (%) (min) (%)
8.492 98.815 7.083 97.315
8.550 53.717 7.075 97.383

Stock . 0
solution  20¢ 1

) R.T : Retention time

Table 5. Cysteine peptide stock solution by HPLC
chromatogram (-20C, 1M)

1 analysis 2"¢ analysis

Cysteine Cysteine

RT.” Area RI’ Area
(min) (%) (min) (%)

Stock o ] 8.550 53.717 8.508 52.759
solution 10.100 44.874 10.067 45.883

Peptide Temp. Month

7 R.T : Retention time

Discussion

DPRAE= T EZZo| st AOP = Key event 19
fFot= AAMOez=A OECDO] AR AHYW F
Falddde] 7123 FU3 AR ojth(Gerberick et
al., 2008), ‘3P7\]‘€L ALY AFAIZEO R sl £4]
AE9 Algto]l glom, BA Auo H§ 2 AAAY
L7t dasteg W 7oA AlEe A5t
7b olg itk ol @S Heksty] Qe Ad =
Spectro—DPRA9] H & | A=
of AAwofof shm, = Ao A
peptide Hetx=o] tfsf FHHAE A+E

AzAN A =5 ¥ peptide= AREHOR 2A L
Yalo] HystA =Hw, Hyr|gte] dfgt 7hol=e}
e AR mpHAE QA oo HasehEel o
peptide, off]leihE A Ao = Abstrh dojdrial
oA Qormz AL AYANE =57 Qe
+ peptide H¥o] 7hol=EielS wilshs A2 I
E7} 43}t (Krogull and Fennema 1987),

AR A EALN A powder FE| O] peptideE
ke 5 A 1270 o]y o stock solution 3
2 4stA HEz Hrkes 127]dE AF &
powder FE|2] peptideo] thal M/ Ikt
E3F stock solution FE|Z 34 & 17, 3714,
67§ & o] A Elskalom, AFEEA7|H
Aol wet 2ALYEIL Aol 7MY & ASE
o iFste] dvt WEale] R @3k peptideo] et ¢+
A& A Eelstsitt

ol
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Fig 3. HPLC chromatogram of a) cysteine stock solution, b) cysteine stock solution storage of -70C and 1
month, c) cysteine stock solution storage of -70C and 3 month, d) cysteine stock solution storage of -70C and
6 month, €) cysteine stock solution storage of -20C and 1 month, f) lysine stock solution, g) lysine stock solution
storage of -70C and 1 month, h) lysine stock solution storage of -70C and 3 month, i) lysine stock solution
storage of -70C and 6 month, and j) lysine stock solution storage of -20C and 1 month



16 - Journal of Alternatives to Animal Experiments

0.6 0.6
a) s
0.5 g 0.5
4
0.4 0.4
@
5 03 0.3
>
0.2 0.2
0.1 t 0.1
§ 80 10150
0.0 0.0
o 2 4 6 8 10 12 14
minutes
0.4 o 0.4
< 10.100
0.3 | | 0.3
8 |
S I
0.2 | 0.2
|
0.1 | i S0
BEE
0.0 - - 0.0
o 2 4 6 8 10 12 14
minutes
0.5 0.5
c) e
0.4 s 0.4
=  10.067
0.3 0.3
8
]
> 0.2 ‘0.2
0.1 L 0.1
FEE
=
0.0 i 0.0
0 2 4 6 8 10 12 14

minutes

Fig 4. HPLC chromatogram of a) cysteine stock
solution, b) cysteine stock solution storage of -20TC
and 1 month, 1% analysis ¢) cysteine stock solution
storage of -20C and 1 month, 2" analysis
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© AS= A=t} Lysine peptidei= —20T o)A
st oy, 20T 17lY HEIE  cysteine
peptide®] 7¢ peak area’} 98%o|A 53%= ZFAS)
™ retention time©] 10,1002-& ] 44 874% area®
7kl AC® Hop WAo] SIE It HAEES
Th Sl 918l —20TelA B cysteine
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