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INTRODUCTION The periplasm was brought to 1 mM PMSF, and then o lowing day, the imaging protocol was repeated with
purified by nickel affinity chromatography (Ni-NTA Competitive Binding RLucC124A instead.
Our lab is working on developing novel probes foél;?ee(;fgvgogl?gl\eﬂn)k.laglzﬁdh rg(;n ﬂ&gﬁggégu;eg:log g 1001 o RGeS EaE T - The total activity of protein used was limited by the in-
Imaging receptor expression usimgvivo optical tech- .« 59 mM imidazole in the loading and washing stepé 5 80 | - jection volume, WlthV109>!<106 RLU’s of RLucC_:124A-
niques. One potential larget, epidermal growth factof,q 250 mM imidazole in the elution step. Human ‘; 60 - - EGF and~250¢10° RLU's of RLUCC124A being used
(EGF) receptor, is up-regulated in many forms of cange;m albumin was added to 1% as a carrier protein, 5 0L ) pEr MOUse.
cer [1]. Inlight of this, we have pursued the CO”Strulgénd the elution was then desalted using a PD-10 col- & Shown below is a representative mouse study. At the
ton and vahglatlon ofa Renilla Luciferase (RLuc)/EG umn. This partially purified protein solution was stored g 20rF “ i early time points examined so far, specific binding of
fusion pmte'n as a probe for the study of the EGF 'Sor later use in 20% glycerol at80° C. o P A . SR the fusion protein to the A431 tumor cannot be distin-
ceptor systenm vivo. 0.01 0.1 1 guished from non-specific processes. The non-specific
ng EGF/UI processes involved could be either protein extravasatior
Serum Stability through leaky tumor endothelium and/or tumor hyper-
vascularization and resultant increased blood pool sig-
CONSTRUCTS IN VITRO EVALUATION Serum stability was measured to assess the feasibilityal. In either case, due the quick kinetics of degradation
of using these construcis vivo. 25l of freshly pre- for the fusion protein, later time points at which non-
- AS/;’; SizeggKSDa) g'g pared murine serum was added tpl®f purified pro- specific signal might clear cannot currently be imaged.
EGE-RLuc | 389 450 5.7 Specificity tein and incubated at 3C. 1 samples were taken at

RLuc-EGF 390 45.1 5.7

. . 5 min 1.25 hrs 2.5 hrs
10 minute Iintervals over the course of 2 hours and mea- |

Max=50e3 Max
iRl oo QR - | | sured for luciferase activity by combining with 10 v
RLUCCI24A-EGF 390 451 5.7 Specificity of the fusion protein was assessed by consodium phosphate buffer (pH 7) and QU coelen- |
paring binding of RLuc-EGF to RLuc on both A431 terazine. The Cys124Ala mutation showed enhanced 2 :
human epidermoid carcinoma cells (high EGF receptoserum stability compared to wild type for both cases. = :
Wild Type Constructs expression) and NIH 3T3 murine fibroblasts (negative Y | °
control). Cells were plated at£110°/well in 24 well Serum Stability (y2) 1}* |
plates and allowed 24 hours to attach. 8000 RLU's/well L comn — 0
Cys124 of either fusion or control protein was then applied RlucC124A | 900 min m S s
EGF-RLuc [ PelB | EGF [0 il My [ 6xis] in 500 pi/well of media without FBS. Following a 60 RLUCLLZAA-RGR  /Omin 0 ”‘
| minute incubation, the media was aspirated, the cells < g
RLuc-EGF REE hriuc [ ecr [wye [oxtis) washed twice with PBS, and the wells refilled with c:\{r i
, 500ul/well PBS. 0.5ug/well coelenterazine was added, Q =5
RLuc PelB hrlue [mye [oxtis | and the plate was imaged in a Xenogen bioluminesN VIVO EVALUATION >

cence optical system.
The above constructs were assembled via PCR cloning.

Distribution of RLucC124A

CMV-hRLuc plasmid (Promega) was used as the Ini- Binding Conditions
tial template, and the DNA sequence encoding the 53 ST - _
amino acids of mature human EGF was extended onto 100 |- % - ;ﬁﬁ';ﬁﬁ?ﬁ%ﬁ;i%ﬁﬁﬁ érlnAi\Cveva;(s) 2ﬁ2iistii IS e?;QQONCLUSION

- y y . . © ™
elthgr the 5" or 3" end of the hRLuc gene, with single S 80 |- - - - tence of Renilla activityn vivo. RLucC124A protein . . . .
glycines (dark blue) used as spacers. The pelB Ie_ader N . T o (~250¢1C° RLU'S) was injectedv att = 0, andiv in-  ® A bifunctional RLuc-EGF fusion protein has been
sequence was _then appended to the_5’ enq toprovidea < 60f = . < < - jections of 10ug coelenterazine immedia’tely oreceded evaluatedn vitro, with specificity demonstrated by
signal for protein export to the bacterial periplasm. S .l = I 22| each imaging time point. cell binding assays and competitive binding experi-
The final usion genes were then cloned into the % é é é é A representative mouse Is shown below. The result mer_1ts Wlth- nayve EGF-'- - -
pBAD/Myc-HisA plasmid (Invitrogen) such that the o 20r - demgnstrated that imaging 6f iniected Cvs1o4Al & In vivoandin vitro stability of Renilla luciferase was
Myc epitope and 6xHistidine tag were attached to the ) . . . utated Renilla is feasiglegover ajmatter ofyhours shown to markedly improve following the incorpora-
fusion construct. The pBAD plasmid is a bacterial ex- | | | | tion of the Cys124Ala mutation.
pression vector in which the protein of interest is undefpg regyits show the RLUc-EGF fusion protein is spe- . . o o 02 hr e Following v administration, mutant Renilla lu-

the control of an inducible arabinose promoter. cific for the high EGF receptor expressing A431 cells

iIndicating that the EGF portion of the fusion protein Is o
responsible for the binding to these cells. Initial results g
C124A Constructs for the EGF-RLuc fusion protein gave poor binding re-

N | sults (not shown), and this construct has not been fu
In addition to the wild type constructs shown aboveher pursued.

constructs with a Cys to Ala mutation at position 124
of RLuc were produced using a QuikChange mutage-
nesis kit (Stratagene). Liu and Escher [2] have previ-
ously shown that this mutation (Cysl152 in their con- . .
struct) improves the stability of the Renilla protein, anéi:()mpet't'\’e Binding
comparable results were seen in our hands.

ciferase activity could be imagaa vivo for up to
2.5 hrs.

e Tumor bearing mice showed enhanced luciferase
activity in the tumor followingiv injection of the
RLucC124A-EGF protein, but this enhanced activity
could not be demonstrated to be specific to binding
of the EGF receptor.
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PURIFICATION A431 cells were plated at410°/well and allowed to

attach for 24 hours. RLuc-EGF at 8000 RLU’s/well
Protein production was performed ki coliLMG 194 was added in 50Ql/well of media without FBS along

Tumor Models
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