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Comparative studies of various transfection processes
for the optimal luminescence signal analysis

Seohyun Park, Sunghou Lee’
Department of Biomedical Technology, Sangmyung University
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Abstract By minimizing fluorescence interference phenomena, aequorin-based luminescence technology can provide
a relatively sensitive detection platform with integration of Gal6 protein in order to track internal calcium
mobilization by G protein-coupled receptors (GPCR). In this type of cell-based functional assay format, it is essential
to optimize the transfection process of a receptor and Gal6 protein. For this study, corticotropin releasing factor
receptor subtype 2(CRF2) was set as a model system to generate three stable cells with CRF2 and Gal6 in addition
to transiently transfected cells under three different conditions. Agonist (sauvagine) and antagonist (K41498) responses
in those cells were analyzed to develop the optimum transfection process. As a result, the effective signal ratio in
the dose response experiments of sauvagine and K41498 were at least 10-fold higher (z'=0.77) in CRF2-Gal6 stable
cells. For the transient transfection cells, stable expression of Gal6 prior to the CRF2 represented a two-fold higher
signal (z'=0.84) than the other cases of transient transfection. In conclusion, for the utilization of transient transfection
processes to develop a cell-based GPCR functional assay system, it is suggested to introduce various target receptors
after stable expression of Gal6 protein.

Keywords : Aequorin, Cell based assay, Corticotropin releasing factor receptor, G protein coupled receptor,
Transient transfection efficiency
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luminescence 2132 7FA|5}7] $18to] Aty AEF
A30(ES-000-A30)2 HEK293 Aol Zra} W3-8l
F ARl aequorin[11, 12]FAA7F kA o2 +
¥ M2EF13, 14]2 4] PerkinelmerAk(P]=n) 25 2}
TYste] 283199k CRF2(GenBank AccH,
AY449734)[15]9} L A5 Ado] Had G vl
Gus(GenBank Acc#, M63904) cDNA+ Missouri S&T
cDNA Resource center(V]=1)ZH-E +43}3% 2 CRF2
F=g-A ol tjet 2H8-A)Q Sauvagine> American peptide
company(cat# 34-7-11, M=HAL] AELS AME-ElTh
CRF29l th3t ZA&A9 K41498-> TOCRIS(cat# 2070,
G AFE ARSI AE WY 2 o] 59
H3LE Z4317] 91389 proaequorin®] cofactor® ©]-§
%]+ Coelenterazine h= Discoverx(cat# 90-0084, 7<)
At AES ARERRGITE ob&E SAd ol&He=
96-well black polystyrene plate™= Costar(cat# 3915, U]
DAY AEE ARSI e FEA @A) mE
luminescence =72 Mithras LB 940(Berthold, %)<
AHE-3H T

&

o

2.2 M= HHQt

A30 A= MEM HiA|(cat# LM007-08, WELGENE, 3t
)0l 10% fetal bovine serum(GIBCO, =), 100IU/ml
penicillin, 100pg/ml streptomycin(HyClone, ©|=)3} 10
pg/ml zeocin(Invitrogen, ©=1)°] X7} H wjgFdS- A}

SR em AXE= 100mm tissue culture dish(cat#
430167, Corning, "]=9)lA 5% CO7} FH¥& 37C
o) 25 23l mjFatait. A BH =7} 80%el =
2318 W Phosphate buffered saline(HyClone, <)
5smlE AH38kaL 0.05% Trypsin-EDTA(GIBCO, W|=)
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E2 A2 A5 9|1t HA 9] luminescence A3

4e A% QA B 242 Asas sl

24 M= Ul & SFE #st aequorinZ|tt
luminescence MS 24

aequorin’|¥ &A 75 A A|2®S o]&alo
FEA sl wmE AxX URe Ze
luminescence A &% =43 TH6, 16]. YA F4A A
9 A= 48A1%F FQF Wi ¥ Phosphate buffered
saline(Hyclone, 7]=}) 10mlZ A|2]3}3 Accutase(PAA,
=) 1mle AHEste] AEE wo]dl 5 Phosphate
buffered saline(Hyclone, U|=7) 9mlS % 715l4 1,000xg
olA sEzF 94 EeElaith ™\ AEd 1x10°
cellsmlo] =%% DMEM/HAM’s F12 wlA|(cat#
LM002-05, WELGENE, %)%} 0.1% Albumin bovine
Fraction V(SERVA, =) 245 2h= ¢Fds A

718t %], 500uMe] Coelenterazine hZ 3718l

olT e

g &g 2HeE A8 AF 96-well black
plate(Costar, ©]=holl FHld] & AEX  50p
I/well(5,000cells/well)ell  3=7}2  SauvagineS  50u
Uwell(10pM - 4.57aM)E £F & Z43}9]
o] &4 AFE K41498% 50ul/well(A30G16CRF2: 3u
M - 137n0M, A30CRF2/G16: 1uM - 457pM,
A30G16/CRF2: 300nM - 137pM, A30/G16CRF2: 1y
M - 457pM)E FH|8] & AZ Soul/wellol] 718+ 5
158 Eot WS A7) 27| A BUet 2% 2
Ao A w--A171 F 50ul/well(500nM) 9] 2H8-A1S 2
ato] 243191t} Mithras LB 940(Berthold, =) 3+
= ALg-5ke] W8-S B8] AA <= luminescence 215
AAEO 2 20Z/well(ZH-E-A] E4) = 18/ well(A A
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S Aol tH3t Area under the curve(AUC)Z WHEHA|
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5.0(GraphPad Software Inc., ¥]=)2] Non-linear curve
fitting 7102 A3t om dio|E 9 foldAE v
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Fig. 1. Dose-response curves of (a) acetylcholine(O),

sauvagine(@) and (b) K41498, a CRF2
antagonist, in the stable A30G16CRF2 live
cells. Presented data were representative data
set from at least three separate experiments
performed in triplicate, and each data points
were expressed as mean + SEM(Standard error
of mean).
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A30CRF2/G16%} A30G16/CRF2, 183l Gge W92

9 CRF2 58AE A9 AEA21 A30/G16CRF2, Al
7HA AE 27004 A" otAEFe Aol digk
ZgA el A = AT 3> 72t 86,901 + 4,395,
141,130 £ 5,746, 333,637 + 6,959= A30/G16CRF2 Al
b 7V A JERgen HA FE As ge -
4313 + 13,395, 15,282 + 13,814, 15,613 + 14,4100.%
A30CRF2/G16 A7} 7V WA YElstt) §/B v &2
A30/G16CRF2 A %7} 21372 7F4 %93 S/B H]&-°]
9242 7P v A gh& 28 A30G16/CRF2 A

of wHla} 2318} =ty 18]l A30CRF2/Gl63
A30/GI6CRF2 M¥X&= A S/B H]&S HIATH

CRF2¢l| U]8 sauvagine®] ol ¥% 235 7S 747}
49,301 + 1,898, 105,826 + 2,846, 27,262 + 2,858°]]
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Fig. 2. Dose-response comparisons of acetylcholine (a)
and sauvagine (b) in three different transfection
conditions, A30CRF2/G16(A), A30G16/CRF2
(W) and A30/G16CRF2(@). Presented data
were representative data set from at least three
separate experiments performed in triplicate,
and each data points were expressed as mean +
SEM(Standard error of mean).
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3.3 YUA| KT MM Zetd HE4A HI

CRF2 2| K414989] Fof Fiof we ks
Huska A3 dlolge] F4S Hrishe §7 IEv|E
72 FAE W39tk A30CRF2/G16, A30G16/CRF2,
A30/G16CRF2 A3t Z719] RE&A g oA negative
control kol ZHzt 6,503 + 311, 10,932 + 972, 10,239
+ 1,626°]12.1 positive control #°] 64,366 + 2,253,
256,307 + 3,663, 21,253 + 1,7572 S/B H|&-L 9.90,
23.45, 2.08% YERITE 22 A& 0.62, 0.84, -1.61 %
Ut Foso w2 jESAA Al FE A
T ke 747} 61,275 + 2,140, 260,277 + 9,318, 34,195
+ 86260190 HA & AT S 7891 + 950,
14,959 + 14,540, 13,425 + 1,540 2.2 215t} o]d
wa} S/B H]&-0] 7.77, 17.40, 2.552 A30G16/CRF2 A
oA M =L FAE HIoH ICsHE 3.65nM,
13.5nM, 1.75nMZ gt 2] 7F 154 ek ATHFig.
3].
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Fig. 3. Dose-response comparisons of K41498, a CRF2
specific antagonist, in three different transfection
conditions, A30CRF2/G16(A), A30G16/CRF2
(M) and A30/G16CRF2(@). Presented data were
representative data set from at least three
separate experiments performed in triplicate, and
each data points were expressed as mean =+
SEM(Standard error of mean).
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Table 1. Comparison of functional responses in differential transfection conditions." 2

Stably transfected cells Transiently transfected cells
A30G16CRF2 A30/G16CRF2 A30CRF2/G16 A30G16/CRF2
Bottom RLU(AUC)’ 10,669 + 7,763 30,490 + 15,639 5,448 + 638.4 15,519 + 5,489
Top RLU(AUC)’ 231,409 + 32,840 ° 54,014 + 15,111° 26,759 = 4,989 € 152,774 = 18,924°
Sauvagine Hillslope 1.48 + 0.14 145 + 0.27 1.73 + 0.20 1.63 + 0.23
ECso (nM) 40.51 + 3.08" 2,440 + 760" - © 800 + 97.96° 278 + 32.78°
Signal to Background(S/B)|  30.31 + 9.82" ° 249 + 0.35° 506 + 1.10 ° 14.94 + 2.46
Bottom RLU(AUC)’ 22,023 + 2,729 53,817 = 36,101° 5,650 + 665.1 © 20,654 + 7,358
Top RLUAUC) 264,746 + 41393 * | 75467 + 35,295 ¢ 34,924 + 6,195 € 256,825 + 19,089 ¢
K41498 Hillslope -1.29 + 0.08 043 + 1.14° 222 + 029° 136 + 0.13
ICso (nM) 132 + 37.67 158 + 157 6.24 + 0.97 777 + 118
Signal to Background(S/B) 14.37 + 2.96 1.94 + 041 6.04 + 0.74° 22.87 + 4.89¢

! Presented data were mean + SEM(standard error of mean) of at least three independent experiments performed in triplicate.

* Statisfical evaluations (one way ANOVA) followed by bonferroni’s multiple comparison test were performed. Significant differences(P<0.05)

were found across the specific paired transfection conditions as follows.

* A30G16CRF2 vs. A30/G16CRF2
" A30G16CRF2 vs. A30CRF2/G16
¢ A30G16/CRF2 vs. A30CRF2/G16
¢ A30G16/CRF2 vs. A30/G16CRF2
¢ A30/G16CRF2 vs. A30CRF2/G16
? RLU(AUC): Relative light units-Area under the curve
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