;e3elLld i ~~~"'"17 SEP 2002 ir~~w~"'~u.. T7 termnator Hs tag Hi s
tag \ W\\ K Stag CDS thronbin f 1or|g|n CBD-cl os ~ / lac
oper at onot er pEF-34b(+) (r) 5918 by lacl FIG | Kan SUBSTI TUTE.

SHEET ( RUXEX®E) NHGCi CJ Hr NO- S Tag CDS Thronbi n Ent er oki nase C os
Cel | ul ose binding domain ~ , ~ Gaussia Codi ng Sequence CBD GaustiaSEP 2002

| uci ferase fusion protein 1t46 by FIG 2 NNi mNSN tdHr~HCGC t~
r~ HNR rm I\/DLAKLGLKEVIVPTKI NLEGLVGDHAFSVEGVGEGNI LEG VKIS | 1 il |

i 111 I

| R nul | Q LKNTCLQEVNBYKVNLEG VNNHVFTMEGOGKGNI LFGNQLVQ RR. r eni f or ni sV
TKGAPLPFAFDP‘\? AF AYTGYPEEI S DYFLQSFPEGFTYErG I I 1illIrrra2aaa 1 1 111l
AR R mullerei 511 I

VTKGAPLPFAFDI VSPAFQYGNRTFTKYPNDI S- - DYFI QGSFPAGFMYERR. r eni f or mi sNI r YQDGGTAI vK
SR mul | er ei 99TLRYEDGGE.VEI RSDI NLI EDKFVYRVEYKGSNFPDDGPVMXTI LA EPR. reni form s
eSMY TNVTSVI (gl | AFKL QTGKHFTYHVRTVYKSKKPVETMPLYH @ 1L @ 1 1 I 1 111 1
il

I R rmul | er ei 149SFEAMYNMNNGVLVGEVI LVYKL- NSGKYYSCHWKTLIVKSKGAKEFPSYHR. r eni f or mi
SFI QHRL VKTNVDTASGYV~TQHETAI AAHSTI KKI Egaar | | 1

T7 terminator

His tag

His tag CDS

LIC site

EK

S tag CDS
thrombin
CBD~—clos

rbs
lac operator

f1 origin

Kan
T7 promoter

pET—=34b(+) (r)
5918 bp

lacl

FIG. |

SUBSTITUTE SHEET (RULE 26)



111 IR nul l erei 1981111121 | 11 1i1 |
Fl QHRL- - EKTYVED- GGFVEQHETAI AQUITSI GKPLGSLHEW FIG 3 WN m N N Renzl t a
mul terei GFP Fl uorescence HHt~ hh hh HC r N 2000D0 100000 400 420 440

460 480 500 520 540 560 580 600 O ~I ( t It i L Ll il 00 st 1 111 (I
(I t It excitation |1 (enission 50finn) ai emssion | i
(excitation=485nn) i II | I I ( II I ( vavelength

150000 m 030000 5 ¢i " 0 td 40000 1= 1EM4 M N O ON < 5 Jombé Je# 2mb

Pr Ez|l osarcvs GFP Fl uorescence 3.00E404 HH h ., r N 1.20E+05
1. OOE+05r n8. O0OE+0406. O0E+044. O0E+04 2. 00E+04

)
o
c
]
]
o
)
n
o
.E
3
(&) £
o >
.6 e
7] Q.
@ B c
gcs O
£ ‘B
e 3
o
0 A
;S . aa Q
m Q—i 5‘0 -
8 — £ O
o £ O X~
£ 27 L
gE o
I-ec ‘D
£ .5 a
v — O =5
£ 0
(e} &)
© ]
o a
£ (&
©
£
e
)
7]
O
>
©
(&)
)
0
(&)

SUBSTITUTE SHEET (RULE 26)



0. OOE+00 ~3fi 0 410 460 510 560 3.50E+04 2.50E+04 2. 00E+04 1.50E+04 1. 00E+04
5. O0E+03 0. OOE+00 WAdel ength) nm - Excitation (540nm em ssion) - Em ssion
(495nm excitation) mNN r ~aHt~H., r r~ NO- 'r 6.00E+0~4 5. 00E+04
-0 0 4.00E+04 0 0 3 3. 00E+04 o' 2.00E+04 i .OOE+04 o0.00E+00 5.5 6 6.5

Pl e-ri TnmaTnnea Luciferase pH/ NaCl 7 7.5 pHF iG 6 8 8.5 9 9.457 sePO20087 M
~0.18 M-- 0.5 M) NmN T7 termingypr e~ Hr~r~Hr r~ Hs tag Hs
tag CDS 3' LIC overlap Renzlta ~n~txeTel G-P CDS LIC site 5 LIC overtop~ S
tog CDS thronmbin Rensl|~ rnutlere~, luciferase-GFP fusion CDS Rertztta
~~Lenei luciferase CDS 7076 by | ac operator T7 pronoter f t origin Kon iocl
PET-34 LIC Re~n3,Ita ~zrltefiei luciferase-G-P fusion

VKIS
|
| 1]

LI
[11

L
L

AYTGYPEEIS DYFLQSFPEGFTYErG
51 VTKGAPLPFAFDIVSPAFQYGNRTFTKYPNDIS--DYFIQSFPAGFMYER

149 SFEAMYMNNGVLVGEVILVYKL-NSGKYYSCHMKTLMKSKGVVKEFPSYH

| 1 T

198 FIQHRL--EKTYVED-GGFVEQHETATAQMTSIGKPLGSLHEWV

1 MSKQILKNTCLQEVMSYKVNLEGIVNNHVFTMEGCGKGNILFGNQLVQIR
eSMY TNVTSVIGQIIAFKL QTGKHFTYHMRTVYKSKKPVETMPLYH

MDLAKLGLKEVMPTKINLEGLVGDHAFSMEGVGEGNILEG

99 TLRYEDGGLVEIRSDINLIEDKFVYRVEYKGSNFPDDGPVMQKTILGIEP
FIQHRL VKTNVDTASGYVVQHETAIAAHSTIKKIEgaar

y — )P
—E &=8 ,_ O
= o= 2 — —5 I
— E — > -
i=E B8 E-
o= B —
S Dy — A — — ——
= g — o
s # —_ —_
g-—- [ —
0] [14] 0] ()] 0
o~ - - - - - o - ) -
E s E % E 3 E % E %
0 H o] H 0 H 9] H Q H
W )] Yt () W ()] Y (1)) U (]
LI T o - R - = < B
« 8 & E & B & E & E
Mo B Mo oo Moo

SUBSTITUTE SHEET (RULE 26)



F~~?2. NNJ HNN rd Hdr~H,.. d N'r 1.60E+0 1. 40E+05

1. 20E+0501. OOE+053B. OOE+0406. 00E+04~4. OOE+04 2. O0OE+04 0. ooE+o0o0 5.5 6 6.5
Gaussid Luciferase pH/NaCl 7 7.5 8 8.5 9 9.5 pHFIG 8 -+ 0.034 M~ 0.18
Mf 0.5 MJ v NN Gai urs~i a Luciferase Em ssion 2.50E+03 2. 00E+03 H H r~
arr~a-vsO01.50E+03 3 O1.00E+03 -0 5. 00E+02 0. 0O0E+00 'f‘f§§§P4ﬁﬁ 460
510 560 Wavelength) nmFIG 9 J NN I\A Pt eurorruz~nma~ Lucifer E 7SSi on
6. 50E+02 6.00E+02 HHHh HCr N ~r ¥&'s 0 5.50E+02 m3 . 5.00E+02 O

4. 50E+02 4. 00E+02 3. 50E+02 -~-360

- 200000
~ 100000

600

emission
excitation=485nm)

K

400 420 440 460 480 500 520 540 560 580

1 | L

—— i ——

B

—— . ———
— e e At fan mm — T A — e — —

FIG. 4

= o cmm e o e e e b — —— — —— e m——

Wavelength (nm)

Renilla mullerei GFP Fluorescence
J
I I ] i T ] I

excitation
(emission=506nm)

120000
80000 -
40000 -

0

Emission, cps

SUBSTITUTE SHEET (RULE 26)
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BRET ~ ~. ' :~:~ FIG | IGluciferase 480nmi and, :::~:: GP FIG I ID
SUBSTI TUTE SHEET (RULE 26) -1 143 SBQ-ENCE LI STING (1) GENERAL

| NFORVATI ON (i) APPLI CANT: (A) NAME: PROLUVE, LTD. (B) STREHT? SEFSZ0W I 1iam
Pitt Way (D) STATE: Pennsyl vania (D) C?JI\FI'RY: USA (E) POSTAL CODE (ZI P):
15236 (i) TNVENTOR/ APPLI CANT: (A NAI\/EnBryan, Bruce (B) STREET: 716 Arden
Drive (C) CITY: Beverly HIls (D) STATE: California (D) COUNTRY: USA (E)
POSTAL CODE (ZIP): 90210 (i) | NVENTOR/ APPLI CANT: (A) NAME: Szent-Gyorgyi,
Chri stopher (Bl STREET: 719 Duncan Avenue (C) CTY:. Pittsburgh (D) STATE:
Pennsyl vani a (D) COUNTRY: USA (E) POSTAL CODE (ZIP): 15237 1 7 SEP 2002
(i) TITLE OF I NVENTI ON: LUCI FERASES, FLUORESCENT PROTEI NS, NUCLEI C ACI DS
ENCODI NG THE LUCI FERASES AND FLUCRESCENT PROTEI NS AND THE USE THERECF | N

DI AGNOSTI CS, HI GH THROUGHPUT SCREENI NG AND NOVELTY I TEMS (iii) NUMBER OF
SEQUENCES: 32t (i v)sCORRESPONBENCESADDRESS: ) ADRRESSEE: Hel |l er Ehrman
Wite & MAUSffe ©B) SPREETT 5@ Exe&iti v Squale, 7th Floor (O CTY: La
Jolla (D) STAME: ( E) wWCOUNIRY: A ( ZI R 920 (v) COWUTER READABLE
FORM (A MELRUM T&PE: %3) UT&: I Cor8ati b (C) OPERATI NG SYSTEM
DOS (D) SOFTWARE: mast SBQ Versi onwl. 5 ahd ARSIl (@) CURREN_g APPLI CATI ON

DATA: (A) APPH-EAT-EN-NUVBER- o
)
X
[ }]
K- §
ot on
*
[}] [
Q
qc’ 4_) .5
O 73
i K= 0
] n EE
e . To)
e = |
& © ~ 5
S 85 ©
8 27 L
<~ L ,E,
8
8 £
o~ § c
. 2
o
= ; 3
| =4
.9
]
o]
=
5
3
" |

1.40E+05 1
1.20E+405 1
1.00E+05
8.00E+04 -
6.00E+04 -
4 00E+04 1
2.00E+04 1
0.00E+00

Emission, cps
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(B) FILING DATE: 26- MAR-1999 (C) CLASSI FI CATION: (vii) PRI OR APPLI CATI ON
DATA: (Al APPLI CATI ON NUMBER: 60/ 102,939 (B) FILING DATE: O -OCT-1998 (vii)

PRTOR APPLI CATI ON DATA:

1 7 SEP 2002 -2143 (A) APPLI CATI ON NUVBER:

60/ 089, 367 (B) FILING DATE: 15- DUNE-1998 (vii) PRI OR APPLI CATI ON DATA: (A)

APPLI CATI ON NUMBER: 60/ 079, 624 (B) FILI NG DATE: 27- MAR-1998 (
ATTORNEY/ AGENT | NFORVATI ON:
NUMBER: 33, 779 (C) REFERENCE/ DOCKET

(A) NAME: i dman,

St ephani e L (
ER. 24729-P121 (i Xx)

SER 0% raT! O

TELECOVMUNI CATI ON | NFORVATI ON: (A) TELEPHONE: 619 450-84b0 (B) TELEFAX

619- 450- 8499 (C) TELEX: (2)
CHARACTER! STI CS:

STRANDEDNESS:

O?I G NAL SOURCE:

CGG 48 Ser

Met Ile
CTT GAT
Ser Phe
ATT TTT
Leu H s
CAT ATT
Au Pro

Thr

| NFORVATI ON FOR SEQ I D

(A) LENGTH 1196 base pairs (B) TYPE:
single (D) TOPOLOGY:
(i x) FEATURE:
.942 (D) OTHER | NFORMATI ONE
PUBLI CATI ON | NFORMATI ON:  PAT
SEQ ID NO: 1: AGC TTA AAG ATGHC®

NG : 5,418,155 (xi)

Tyr Asp Pro

Ser Tyr Leu Trp Arg 50

240

d ¥ Ae
gulLe

linear (ii) MOLECULE TYPE:
(A) NAME/ KEY: Codi ng Sequence (B) LOCATI ON:
nilla Reinform s Luciferase (x)

NG 1: (i) SEQUENCE
nucleic acid (O

CcDNA (Vi)

SEQUENCE DESCRI PTI ON:

HG AAA GIT TAT GAT CCA GAA CAA AGG AAA
Leu Lys Met Thr Sap oye® Val
10 15 ATG ATA ACT GGT CCG CAG*

Gly Pro An Trp T

Qu dn Arg Lys Arg 1 5

G?GTGGGCCAGATGTAAACAAATGAATGTT%
aArg Cys Lys A n Met Asn Val

20 25 30
&ZA GAA AAT 144 Leu Asp

Asn Tyr Tyr Asp Ser du Lys His Ala QU ABn 35 40 45 GCT GTT
TTA CAT GGT' AAC GCG GCC TCT TCT TAT TTA TGG
Ay Asn Ala Ala Ser
GAG CCA GTA GCG CGG TGT ATT ATA CCA
Val Nla Arg Cys Ile Tle Pro Asp 65 70
CTTATTGGTATGEGC AAA TCA GGC AAA TCTGGT AAT
GGTTCTTATAGA28BLeul | ed yMet G yLysSer G yLys$3
GATCATTA TATCTTACTGCATGGT TGAACTTCTTAATT,
Tr pLeuAanRaelle :

CGA 192 Ala Val Ile Phe

55 60 CAT GIT GIG CCA

Hns Val Val Pro Hs Ile
1 7 SEP 7nn~ -3143

G%Ser Tyr Ar g859095TTACTT
AsgH sTyr LysTyr LeuThr Al a

384Tyrd n&g/\r gSer PhePheVal G yH sAspTr pG/yAfa@ysLeul 15120125GCATTTCATTATAGC

TATGAGCATRAG
Al al | eval 1501
d uSer Val V@I 4
TTGATCAAATETG
Lys165170325/
AsnAsnPhePHe
GCAGCATATHTG
205TTCAAAGR G
Ar gAr gPr oTgr L
CAAATTGT T780(
AATTATAATEET
Ser AspAapL8uR
G3C816Phel §eC
CCTAATACTGBAT
Lysd yLeuHMs 2
Ser A nd uAspA

AAAATGAACAATAATTACTTTGGITTTTTATTTA965PheVal gval l
CATTTTTCCC GIGTTTAATA ATATAAATGT CATTTTCAAC AATTTTA[IT

| aPr oAsp@ uMet G yLysTyr || eLys

Leul | eLysSerd u@ ud yd u

CGAT 576N Val Leud u
FAGRAA GAACCAGAAGAATTT
Al aAl aTyr Leu Pro195200
K672PheLysd u d yd uVval

AAAGGT GGTAAAQGTI GACGT TGTA
G 21eval 225230235240AGG
AsnTyr AsnAl aTyr LeuAr gAl a
TTCTTTTCCAATGCTATTGTTGAA
0 4P60265270GCCAAGAAGTTT
Pr@AsnThr G uPheVal LyaVal
CGAAAATATATCAAATCE12Phe
BOO' Y' TCGTTGAGGGAGITCTCA
LyeAsnd ud n305310
TAACTGAATA 1025 1

7 SEP 2002 -4/ 43 TTTCACAGGG AACATTCATA TATGITGATT AATTTAGCTC GAACTTTACT

CTGICATATC 1085 ATTTTGGAAT ATTACCTCTT TCAATGAAAC TT]
S _ATATTATAAT. TACATTITGIT ATGL AATAAA CT

TAATTAATAT 124

TATAAACA GITGGTTCAAT
COBITTTA TTATAAAAAA A

1196 (2) | NFgQIVATI

6.00E+0

5.00E+-042

FOR§EQ|DNO 2:
o

4.00E+
3.00E+04
2.00E+0

Photoemission, cps
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(1) SEQUENCE CHARACTERI STICS: (A) LENGTH: 1822 base pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: cDNA
(i x) FEATURE: (A) NAVE/ KEY: Codi ng Sequence (B) LOCATION: 1...1665 (D)
OTHER | NFORVATI ON: Cypridina hilgendorfii luciferase (x) PUBLI CATI ON

| NFORMVATI ON: PATENT NO.: EP 0 387 355 TORAY (xi) SEQUENCE DESCRI PTI ON: SEQ
I D NO: 2: ATG AAG CTA ATA ATT CTG TCT ATT AfA TTG GCC TAC TGT GTpﬁfé% 0
GIC48Met Lys Leu Ile Ile Leu Ser Ile Ile Leu Ala Tyr CysVal Thr Va g 2
1015AAC TGC CAG GAT GCA TGI CCT GIA GAA GCT GAA GCA CCGICA AGI ACA96Asn Cys
An Asp Ala Cys Pro Val Gu Ala Au Ala ProSer Ser Thr20 2530CCA ACA GIC
CCA ACA TCT TGI GAA GCT AAA GAA GGA GAATGT ATC GAT144Pro Thr Val Pro Thr
Ser Cys u Ala Lys Qu Ay GQuCys Ile Asp35 40 45ACC AGA TGC GCA ACA TGT
AAA CGA GAC ATA CTA TCA GACGGA CTG TGrI192Thr Arg Cys Ala Thr Cys Lys Arg
Asp Ile Leu Ser Aspdy Leu Cys50 55 60GAA AAT AAA CCA GGG AAG ACA TGC TGT
AGA ATG TGC CAGTAT GTA ATT2403 u Aan Lya Pro Ay Lys Thr Cys Cys Arg Met
Cys A nTyr Val 11e65 70 7580GAA TCC AGA GTA GAA CGCT CCT GG/é___ TAT TTT AGA ACG
TTTTAC GCC AAA288G u Ser Arg Val Gu Ala Ala Gy Tyr Phe A& Thr PheTyr Al a
Lys85 9095AGA TTT AAT TTT CAG GAA CCT GGI AAA TAT GIG CTG ©CTCGA GGA
ACC336Arg Phe Asn Phe G n Qu Pr® @y Lys Tyr Val Leu AlaAg Ay Thr100
10511 0OAAG GGT GGC GAC TGG gCT G ACC CTC ACC ATG GAG AATEHA GAT GGA384Lys
Ay Gy Asp Trp Ser Val Tho Leu TNr n'='—-=-=--.t\ Asp A yll15 120 | 25CAG

AAGGGAGCTGTACTGACTA@ACA ATA GGA GAM32d n Lys Ay
Ala Val Leu Thr Lys Thr Thr LeuyG'u Val Val \SR130 135840 1 7 SEP
2002 -5143 GIA ATA GAC ATH-ACT ALZAA CCT AT& ACA GIT AAC GGA
480 Val Ile Asp Ile Thr A n AYg Thr Al a |1 &\Thr V& Asn Ay 145 150
155 160 GGA GCT GAC CCA GIT Af{ ATT GRT GAG GTG ACC 528

Ay Ala Asp Prowa o—Aa—A$R Pro Phe ghr Ile S u VB Thr 165 170 175
ATT GCT GIT GTCGAA-AFAECCTT AATIATT ACR GTGHRTC GBANTC 576 11e Ala
val Val Gu IlecRBa he A \‘mr Thr NVal 11e Phe 130 185 190 TTT AAA

CTA ATC GTG ATAEGHYTPAIT CTG e:g A/ATT @4(Phe Lys Leu lle
Val Ile Asp Il egte &V Arg\eef h ZOO@WCCAGACACA
GCA AAC AAA GGACT& A eel,.;f:-:ﬁ 2 Na & o msp Thr Ala Asn
Lys Gy Leu Il & Semw ;'/e‘ Ash—210\ 248 OSE G ATG AAT GAC GCT
GAT GAC TTT ACT ACK GA.: A8 OAGQ CIGT72h\Leu A u n Asp Ala Asp Asp
Phe Thr Thr Asp Al a s b L&D BB 3D 2391 340 GCG ATC CCC AAC ATA AAC
AAA GAG TTC GAC GCC T Ty @C8768Alva & dn Pro nlle Asn Lye Gu
Phe Asp Gy Cys Pro P 245 @0 255 CEG CCT TCT GAT ATC GAA TAC TGC
AAA GGT CTC ATG GAG CGRA TAL 84f€ ygAsn ProSdf Aap |lemslu Tyr Cys Lys Gy
Leu Met Gu Pro Tyr 26D 265 270 GCT GTA CGT AAGIAAT ATC AAC TTC TAC

TAT TAC ACT CTG TCC 864 Ay Al a Vélr_!:’Q/s Arg° Asn 11 n Phe Tyr Tyr Tyr
Thr Leu Ser 275 2B0 2& TGC GcC ﬁ'(gGCT TACSTST ATG GGASGGA GAA GAA AGA GCT
AAA CAC GIC 912 Cys ARBa Phe Ala B Cys Met"Ay Ay Glu Qu Arg Ala Lys His
Val 290 295 300 CTT TgC GAC TAT GAG ACA TGC GCT GCA CCG GAA ACG AGA A
ACG 960 Leu Phe Asp r Val Qu $h@® Cys Ala Ala Pro Gu Thr Arg Gy Thr 305
310 315 320 TGT GIT TTA TCA GGA BAS ACT TTC TAT GAC ACA TTC GAC AAA GCC AGA
100B Cys Val Leu Ser Ay His Thr’gPBe Tyr Asp Thr Phe Aep Lye Ala Arg 325
330 335 TAT CAA TTC CAG GGC CCAICL AAA GAG CTT CTG ATG GCC GCA GAC TGT

| 056 Tyr A n Phe Gn Gy Pro Cysmls¥ys Gu Leu Leu Met Ala Ala Asp Cys 340
345 350 TAC TGG AAC ACA TGG GAT AAG GIT TCA CAT AGA GAT GIT GAG TCA
1104 Tyr Trp Aan Thr Trp Asp Va s Val Ser Hs Arg Asp Val du Sex 355
360 365 TAC ACT GAG GTA GAG AAA ACA ATC AGG AAA CAG TCA ACT GTA GTA
Z152 Tyr Thr GQu Val Gu Lys vak Thr 1le Arg Lys A n Ser Thr Val Vval 370
375 380 GAT TTG ATT GIG GAT AAG CAG GTC AAG GIT GGA GGA GIG GAT GTA
1200 1 7 SEP 2002 -6/43 Aap Isgu Ile Val Aspdy Lys Gn ValLys Val Ay Gy
Val Asp Val 385390395 400TCT AT(@CCG TAC AGITCT GAG AAC ACATCC ATA TAC TGG
CAG GAT GGAl1248Ser Ile Pro TyrgherSer G u Asn ThrSer Ile Tyr Trp G n Asp

d y40541 0 415GAC ATC CTG ACG Al ATC CTA CCTGAA GCT CTT GIC GIT AAG
TTC1296Asp Ile Leu Thr ThrAla Ile Leu Pro@u Ala Leu Val Val Lys
Phe420425430AAC TTT AAG CAG CTCCTT GTA GIT CATATC AGA GAT CCA TTC GAT

GGAl 344Asn Phe Lys G n LeuLeu Val Val Hislle Arg Asp Pro Phe Asp

A y435440445AAG ACA TGCS@BSTMHTﬁg TATAAT CAA GAT TCA ACT GAT
GAT1392Lys Thr Cys Gy lleCys Gy 2@ n Asp Ser Thr Asp
Asp450455460TTC TTT GAC GCA GAAGGA GCA TGC GCTCTG ACC CCC AAT CCC CCA
GGA1440Phe Phe Asp Ala ud@y Ala Cys AlaLeu Thr Pro Aen Pro Pro

A y465470475 480TGT ACA GAG GAG CAGAAA CCA GAA CGCTGAG CGA CTC TGC AAT AGT
CTA1488Cys Thr Qu Qu A nLys Pro Au Aladu Arg Leu Cys Asn Ser Leu485490

A PN\ P pmem—— gy N —— N PN e peg—— A=A 7N AL A AR ™, vVG=R A" FNT N "=~~~ "= A N A AN OV <Al e~~~ A



(ii) MOLECULE TYPE: cDNA (ix) FEATURE: (A) NAME/ KEY: Codi ng Sequence (B)
LOCATION: 1...1644 -7143- ~ 7 SEP 2002 (D) OTHER | NFORVMATI ON: Luci ol a
Cruciata Luciferase (Firefly) (x) PUBLI CATI ON TNFORVATI ON: PATENT NO. :
4,96B, 613 (xi) SEQUENCE DESCRI PTION: SEQ I D NO: 3: ATG GAA AAC ATG GAA AAC
GAT GAA AAT ATT GTA GIT GGA CCT AAA CCHA8Met G u Aan Met Qu Aan Asp Qu
Asn Ile Val Val Gy Pro Lys Prol 5 10 15TTT TAC CCT ATC GAG GCGA TCT CGCT
GGA ACA CAA TTA CGC AAA TAC96Phe Tyr R/Blile Gu Gu Gy Set 7 AER &% Thr

A n Leu Arg Lys Tyr20 25 30ATG GAG CGA TAT GCA AAA CTT GGC GCA ATT GCT TTT
ACA AAT GCA GIT144Met Qu Arg Tyr Ala Lys Leu Ay Ala Ile Ala Phe Thr Asn
Al a Val 35 40 45ACT GGI GIT GAT TAT TCT TAC GCC GAA TAC TTG GAG AAA TCA TGT
TGIr192Thr Ay Val Asp Tyr Ser Tyr Ala Qu Tyr Leu Qu Lys Ser Cys Cye50 55
60CTA GGA AAA GCT TTG CAA AAT TAT GGT TTG GIT GIT GAT GCC AGA ATT240Leu Ay
Lys Ala Leu A n Asn Tyr Ay Lmu _Val Val Asp Ay Arg Il1e65 70 75 80GCG TTA
TGC AGT GAA AAC TGT GAA GAA TI_T?E‘ ATT CCT GTA ATA GCC28BAl a Leu Cys Ser
G u Asn Cys Gu GQu Phe Phe Itearg Val Ile Ala85 90 95GGA CTG TTT ATA GGT
GTA GGI' GTT GCA CCC ACT AAT TAC ACT336Gy Leu Phe Ile Ay Val Ay
Val Ala Pro Thr Asn Qu Ile Tyr JThf 100 105 110TTA CGI GAA CTG GIT CAC AGT
TTA GGI' ATC TCT AAA CCA ACA A'I+T 384Leu Arg Qu Leu Val His Ser Leu Ay
Ile Sex Lys Pro Thr Ile Vall15 120 125TTT AGI _TCT AAANAAA GGC TTA GAT AAA
GIT ATA ACA GTA CAG AAA ACA432Phe Ser Ser Lys Lys yoLeu Asp Lys Val Ile
Thr Val A n Lya Thr130 135 140GTA ACT ACT ATT AAA ACC ATT GIT ATA CTA GAT
AGC AAA GIT GAT TAT4SOVal Thr Thr Ile Lys Thr Ile Val Ile Leu Asp Ser Lys
Val Aap Tyr145 150 155 160CGA GGA TAT CAA TGT CTGGACLACC TTT ATA AAA AGA
AAC ACT CCA 528Arg Gy Tyr & n Cys Leu Asp Thr{Phe Ile Lys Arg Aan Thr
Pro Prol65 170 175GGT TTT @AA GCA TCC AGT TTC AAA|ACT GTG GAA GIT GAC CGT
AAA GAAS76d y| Phe A n Al & Ser Ser Phe Lys Thr Val{Ju Val Aep Arg Lya

G ul80 1B5 190CAA GIT GCT CTT MTA ATG AAC TCT TCG| GBT¥IrCT ACC GGT TTG CCA
AAA624A n Val| Ala Leu/lle Met” Aan Ser Ser Gy Ser jTh °°G|y Leu Pro Lyel 95
200 205GCC GTA CAA_GFFAQN CAC GAA AAT ACA GIC AT AGA TTT TCT CAT GCT672

1 7 SEP 20% £ 8/43 Gy VaN @n Leu Thr Hs Qu &n Thr VvVal Thr Arg Phe Ser
H s Al a210z21p 2204A%6A GATECG ATT TAT GGT AAC CAA GHOoICA CCA GGC ACC GCT
GIT TTA7202%g| Asp Pro I L& Tyr Ay Asn G n Val Ser Pfo Gy Thr Al a Val

Leu225 230°&3p 24(JACT QIC GIT CCA TTC CAT CAT GT TJT GGI ATG TTC ACT ACT
CTA GGGr68THhr| Val " \Mal PAg Phe His Hs Ay Phe Gy tu-Phe%A Thi

A y245 250 @55TAT TTAATTNGI GGT TTT CGTI GIT GRA A TC GAT
GAAB16Tyr l&eu Ile Cys G\y Phe Arg Val Val Met Ley Thr Lys Phe As u260
265 270GAAGACA TTT TTA"AAA ACTCTA CAA GAT TAT AAA TGT ACA AGT

ATTB64G u Rir | Phe Leu s Thr LelN@ n Asp Tyr Lys s . Thr Ser ValllLl e275
280 285CTT A COG ACC TFG_TTT GCAAIT CTC AAC AAA AGH GAA TTA CTC
AAT912Leu | {Pro Thr Leu Phe~AlLa Il eN,eu Asn Lys Ber G u Leu Leu Asn290
295 300AAAQAC GAT TTG TCA AAT T GIT ®G ATT GCARTCT GGC GGA GCA
CCT960LYys Asp Leu Ser Asn Leu VaK QuXle Ala Seruvdy Ay Al a Pro305
310 315 3283 TA TCA AAA GAA GIT GGT GAANGCT GIT CCT GGPCGC TTT AAT CIT
CCC1008Leu Sef Lys u vVal Ay Gu Ala Va| AFdA\Arg rg Phe Asn Leu Pro325
330 335GGT GIT CGI' CAA GGT TAT GGT TTA ACANGAA Y\CA @CA TCT GCC ATT

ATTI 056y Val Arg An Ay Tyr Ay Leu Thr JQu Thr ThrpoSer Ala Ile |I1e340
34S 350ATT ACA CCA GAA GGA GAC GAT AAA CCA GGA CCT TCT GGA AAA GIC
GIGL104I1le Thi Pro Au Ay Aap Asp Lys Pro Ay Ala Ser Gy Lys Val Val 355
360 365CCG TTG TTT AAA GCA AAA GTIT ATT GAT CTT GAT CC AAA AAA TCT

=

TTALI 52Pr o Ley—Phe A-a—ys— Ve e—Asp—tet-Asp—HhrRLys Lys Ser Leu370
375 380GGT CG AAQ-,AGA GEA GAA TGly GTT4AMA gEA’CCT ATG CTT
ATGL200Gd y P rpArg Ve Q/QVaI Qys y Pro Met Leu Met 385
390 395 400AAA GGLHTAT A %x cadaeaiaca GAA CTT ATT GAC
GAA1248Lys d TerVaI Thr Qys u Leu Ile Asp d u405
410 415GAA GGE TGGRCTGSC g:c G& AT GGATTAT TAT GAT GAA GAA

C
AAA1296G  u Ay Trp Leu gl%%&? dﬁpc e Ay Tyr Tyr Aep Gu du Lys420
425 430CAT -TTC TTT ATT G G TCT TTA ATC AAA TAC AAA

GGA1344Hi s Phe Phe Ile Val Asp Arg Leu Lys Ser Leu Ile Lys Tyr Lys dy435
440 445TAC CAA GTA CCA CCT GCC GAA TTA GAA TCC GIT CIT TTG CAA CAT
CCA1392Tyr G n Val Pro Pro Leu Leu @ n H's Pro 1
7 SEP 2002 -9/43 450 455460%B%@WS&#®I@6)HTGCC GC GIT CCT
GATCCT GTA GCT G3Cl1440Ser Ile Phe Asp Ala Gy ValAla Ay Val Pro AspPro Val
Ala G y465 470475480GAG CTT CCA GGA GCC GIT GITGTA CTG GAA AGC GGAAAA AAT

ATG ACC1488d u Leu Pro Gy Ala Val ValVval Leu Au Ser dyLys Asn Met
Thr 4BS490495GAA AAA GAA GTA ATG GAT TATGTT GCA AGT CAA GTTTCA AAT GCA

A A RAA PSS~ R A 2 A - o ~ 7y 1 o~ A o



GAA AAT AAA CCA GGG AAG ACA TGC TGT AGA ATG TGC CAG TAT GIG ATT 240 G u Aan
Lye Pro Ay Lya Thr Cys Cys Arg Met Cys A n Tyr Val Ile 65 70 75 80 GAA TGCC
AGA GTA GAA GCA CCT GGI TAT TTT AGA ACG TTT TAC GGC AAA 288 G u Cys Arg Val
Gu Ala Ala Ay Tyr Phe Arg Thr Phe Tyr Ay Lys 85 90 95 AGA TTT AAT TTT
CAGGAA CCT GGI AAA TAT GIG CTG GCT AGG GGA ACC336Arg Phe Asnq PISEPAMWE u Pro
A yLys Tyr Val Leu Ala Arg Gy Thr 10@%9_5 110AAG GGTI GEC GAT TGGICT GTA
ACCCTC ACC ATG GAG AAT CTA GAT GGA384Lys Ay Gy Aap TrpSer Val ThrlLeu Thr
Met Qu Asn Leu Asp Gyl 15120125CAG AAG GGA GCT GIGCTG ACT AAGACA ACA CTG
GAG GIT GCA GGA GAC432G@ n Lys Ay Ala Val Leu Thr LysThr Thr Leu Gu Val Ala
Ay Aspl 30135140GTA ATA GAC ATT ACTCAA GCT ACTGCA GAT CCT ATC ACA GIT AAC
GGA480Val Ile Asp Ile Thrdn Ala ThrAla Asp Pro Ile Thr Val Asn

d y145150155 | 60GGA GCT GAC CCA GITATC GCT AACCCG TTC ACA ATT GGT GAG GTIG
ACC528Gy Ala_Asp Pro Vallle Ala AsnPro Phe Thr Ile Ay @u Val Thr165170
175ATT GCT GIT GIT GAAATA CCG GGCTTC AAT AT@ ACA GIC ATC GAA TTC576Tle Al a
Val Val Qullle Pro A yPhe Asn Ile Thr Val ||l e»Glu RhelB0185 190TTT AAA CTA
ATC GTGATT GAT ATTCTG GGA GGA AGA TCT GIC AGH ATT624Phe Lys Leu Ile Vallle
Asp IleLeu Aly Ay Arg Ser Val Arg |1el95208205GCT |CCA GAC ACA GCAAAC AAA
GGACTG ATA TQT GGT ATC TGI GGT AAT672A.1a fro Asp Thr Al aAsn Lys dylLeu lle
Ser Ay lIle Qys Ay Aan2l 0215220CTG GAG ALG AAT GA GAT GACTTT ACT ACA
GAT GCA GAT (AG CTGr20Leu G u Met Asrl AspAl a Asp pPhe Thr Thr Aap Al a
Aep G n Leu245230235 240GCG ATC CAA CCC*AACATA AAC JAAAGAG TTC GAC GGC TGC
CCA TTC TAT768Ala Ile @ n Pro Asnlle ZgSn Lys@u Phg Asp Ay Cys Pro Phe

Tyr 245250 255GCC AAT CCT TCT GATAT AA TACTGC AAA |GGT CTG ATG GAG CCA
TACB816d y Asn Pro Ser Asplle Gu rCys Lys Ay Leu Met A u Pro Tyr260265
270ACGA GCT GIA TGT CGTAAC AAT QFCAAC TTC TAC TAT TAC ACT CTA TCCB864Arg Al a
Val Cys ArgAsin Asn ||l eAen e Tyr Tyr Tyr Thr Leu Ser75280285 1 7 SEP
2002 -11 I%S TGT GCC TTC AT TAC TGT ATG GGA GGA GAARRAA AGA GCT AAA CAC

GIrco12Cys aPhe Ala Jyr Cys MetGly Ay Gu GQu Argl Ala L Hi s

vdl 290295 drT TT@AC TAT GIT GAG ACATGC GCT GCG CGCG GAA ACG AGA GGA
ACE60Leu eAsp Ifr Val Gu ThrCys Ala Ala Pro Qul Thr AEg Ay

Thr 30531035 320YGF GTTTTA TCA GGA CAT ACTTTC TAT GAC ACAZTTC GAC AAA CCA
AGA1008Cys &Vall Leu Sey Gy His ThrPhe Tyr Asp Thr Phe Asp s Ala Arg325330
335TAT &G CAG GECNLA TGCAAG GAG ATT CTG ATG GOC LCR SAC OT1056Tyr

A nPhe A n¥dl Pro CysL GQu lle Leu Met Ala Ala Aspg(,ys 0345 350TAC
TGGAAC ACA-TGG GAT GTAAAG T JCA CAT AGA GAC GTC GAA" TCAT104 TrpAsn Thr
Trp Asp ValRys Val Ser Hi s Arg ASp—Mad_ G u Ser 35536p 36STAC A%AG GTA GAG
AAA GTAACA AGG AAA CAG TCA ACT GTA GMA1152Tyr Thrd u Val Lye Val Thr
Ile Arg Ly n Ser Thr Val Val 370375380GA CATT [GTG GAT GGC AAGCAG GIC
AAG GTIT GIG GAT GTA1200Asp Leulle Val ®sp Gy Lys@n Val Lys Val
dy dy Val p Val 38539D395 400TCT ATCCCG TA& AGC [TCT GAGAAC ACT TCC ATA
TAC TGG CAG GAT GGA1248Sex |l ePro Tyr Sex Ser § uAsh @hr Ser Ile Tyr Trp

A n Asp dy40p410 415GAC ATCCTG ACG ACG GCC ATECTA £ GAA CCT CTT GIC GIT
AAG TTC1296Aep Il eLeu Thr Thr Ala IleLeu Pro u Al & Leu Val Val Lys
Phe420425 430AAC TTTAAG CAG CTC CTT GTAGIT CATYATC AGA GAT CCA TTC GAT
GCA1344Asn PheLye G n Leu Leu ValVval Hs Ile Aeg Asp Pro Phe Asp Al a435440
445 AAG ACA TEC GGC ATA TGI GGT AAC TAT AAT CAR GAT| TCA ACT GAT GAT 1392

Lys Thr Cys y Ile Cys Ay Asn Tyr Aen G n As Ser |Thr Asp Asp 450 4S5 460
TTC TTT GAC GAAGGAGCATGCGCTCTAACC AAC%CCCAGGA144O Phe
Phe "Asp Ala GQu dy Q/s Ala Leu 'Thr Pro'% Pro 0 Ay 965 470 475 480
TGT ACA GAG GBA CAG GCT &G CGASETT TASAAT AAT CTC 1488 Cys
ThrGuGu% Ls@\ élgarGu#\rgLeu s AsntAen Leu 485 490 495 TTT
GAT TCT TCT AAT $6TC TGCEIAC AA GAC 1536 Phe Asp
Ser Ser Ile A8 Gu Q/s Wsn Val @ys TyrQys Pr o°.Asp 500 505 510 CGG ATT
GCC CGA TGT ANG TAC GTATT@CTG'AGGGGAECAACAAGGA1584 Arg Ile Ala

Arg Cys Met Tyr Gu Tyr Ag Ay G n dn Gy 515 520 525 TTT TGI GAC
CAT GCT TGG GAG TTC AAG %tgﬁ“%TA%piTA AAA CAT 1632 Phe Cys Asp Hi s

Ala Trp Qu Phe Lys Lys Qu Cys Tyr Ile Lys H's 1 7 SEP 2002 -12/43 S30
535 540 GGA GAC ACT CTA GAA GTA CCA CCT GAA TGT CAA TAA ACGTACAAAG 1678 dvy
Asp Thr Leu Gu Val Pro Pro Au Cys GlLn 545 550 5S5 ATACAGAAGC TAAGGCTACT
ACAGCAGAAG ATAAAAAAGA AACTGTAGIT CCTTCAAAAA gﬁ% GTATTT TATGTACTCA
TTGTTTAATT AGAGCAAAAT AAATTGTYBSTHATEAFHEEF ( CTAAAA P~P. AAAAAAAA AA
1820 (2) | NFORMATION FOR SEQ I D NO:5: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH:. 958 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: cDNA (iii) HYPOTHETI CAL: NO (iv

ANTI SENSE: NO (v) FRAGMVENT TYPE: (vi) ORIG NAL SOURCE: (ix) FEATURE: (A)

RIAR B] B70\ 7 P L ~ o 1 7~ NN A"T1 /7~ I A A - - —w N T™~\ — 1 R IF=/7~~I<R AA "I=1 /7~ 1|



35 40 45 ATT GIC ATC AAT AAC CTT GGA GCA ACA CCT GAG CAA GCC AAA CGA CAC

309 |Ile Val
60 65

Ile Asn Aen Leu Ay Ala Thr

A u Al a Phe

Pro Qu @n Ala Lya Arg H s 50 55
-13143- 1 Z SEP 2002 AAA GAT GCT GTA GAA GCC TTC TTC GGA GGA CCT
GGA ATG AAA TAT GGT 357 Lys Asp Al a Val

Phe Gy Gy Ala Ay Mt

Lye Tyr Gy 70 75 80 GIG GAA ACT GAT TGG CCT GCA TAT ATTGAA%AELT%AAA
GIuGIy‘I' Py Eys Leu

AAA TTG GCT 405 Val
Ala 85 90 95 ACT GAT GAA TTG GAG AAA
CGT 4S3 Thr Asp Qu Leu Gu Lys Tyr Ala Lye Asn Qu Pro Thr

G u Thr Asp Trp Pro Ala Tyr Ile

TAAIGCC AAA AAC

GAA CCA ACG CTC ATC
Leu Ile Arg 100

~ 105 110 ATA TGG GGI' GAT GCT TTG TTT GAT ATC GIT GAC AAA GAT CAA AAT

GGA5011le Trp Ay Asp Ala Leu Phe Asp Ile Val

Asp Lys Asp A n Aan dylls

120 | 25GCC ATT ACA CTG GAT GAA TGG AAA GCA TAC ACC AAA GCT GCT GGT

ATC549AI a Il e Thr

135 140 145ATC
ATT5971 e A n §
155 160GAT GAA
TTA645Asp A u
170 1. 75GGA TT]
GGA693d y Phe
185 190CCT GIC
752Al a Val Pro
CAATCGTTTGSlZTj
TTTAATCAAC872A(
AAAAAAAAAAQ 32

NO: 6: (i) SkEU

nucl ei ¢ aci e§
TYPE: CDNA (

LOCATION: 1.7
PUBLI CATI ON N
(B) TITLE, fqt
| sot ypes (C)& J¢
DATE: 1987 (§i )
TCA GIC AAGAT
LyeLeu Thr o]
TTT AAT TTT
Leu Asp Val
TCCl44Asn Hi
Ser 354045GA P A
CGTr192Aap | 1#
5560CAC AAASA]
Aap Al a Val
ACT GAA TGG CC]
Produ Tyrlle {
TCAAAA AAC CAA
Gn lle Thr Lel
AAA GAC CAA AA]
Asnl115120125GH
G432y Al a |

vl

Trp Tyr Thr

(€) STRANDEDNESS:
i i) HYPOTHETI CAL:
(vi) ORIGNAE BOURCE: (ix) FEAXURE: (A) NAME/ KEY: Co

T GAT GIC96Pro J¥s Trp Ile Gy Arg Hi s
530AAC CAC AAT GSRAGG ATC TCTCTT GACH

Leu Aap Gu Trp Lys Ala Tyr Thr

CAA TCA

S 56 (S Aap QO (3 (3 0 Pne A
AGT GGA CAA CTC GAT GIT GAT GB® ATG A
s5er Gy G n Leu Asp Val Asp GRu Met Th
I TGG TAC ACC ATG GAT CCT GCT T$C GAA

Met Asp Pro Ala®€ys GQu Ly
CCC TAAGAACCTC TACGGTGGIG,ATGCACCCTA
| 95ATAAAACACT GATGAATTCA ATCARAATTT TQ
STTGATTTT TGTAATTAGG AACAGAHFAA ATCGAA
SAACTTACA AATCGAAAAA GTAZAAAAAA P, AAAA
AAAAP~AAAA  A~AAAAAAAAA MAAAAADS8 (2)
NCE CHARACTERI STI CS: €(A) LENGTH: 591
sing{e (D) TOPOLOGY:
@1 Vv) ANTI SENSE: NQ

88 (D) OTHERJMNFORMATI ON: Reconbi nant
ORMATI ON; 9 t SEP 2002 -14/43 (A AW
lence &Qnpari sons of Conpl enentary DNA
DURNAL : hem stry (D) VOLUME: 26 (F
SEQUE DESCRI PTION: SEQ I D NO: 6: A
ACA CCA TC GAC AAC4A8Met Thr Ser

Asp Phe Asp_Asnl 510 15CCA AAA TGG AT

Bl 6

N
"

A

Asn Gy Arg Ile Serlee~AspG u Met Val
T GIT ATA AAC AAT CTTGGY GCAACA CCT @
Val 1le Asn Asn Leu@y AlaTw Pro Qu
| GCT GTA GAA GCCTTC TTCG®™_GGA GCT

I Al aPhe Phedy Ay Ala Gy N\t Lys Ty

[GAA TACATC GAA GGA TGG AAA AGhR CT28B
Hdu Gy Trp Lys Arg Leu8590 95&CT TCC
ATC ACA CTT ATT336Ala Ser A uNd u Leu
I |1 €100l 05110CGT TTA TGG GGT GAICCA

7\

[384Arg Leu Trp Gly Asp Ala LeuPRhe p
A GCT ATT TCA CTG GAT GAATGG &AAGCA TA
| e Ser Leu Asp G uTrp LyaAl a r Thr

135140ATC ATC ¢

Ile Gln Ser Sely G u AsCya G@ud u r Phg Arg Jyal
GAT GAA AGT GHR

CAATQ A _GAA GATTGC GAGGAAA®A TTC
‘ AN ¢

Lys Ala Ala Ay I1el130
TCA GAA GAT TGC GAG GAA ACA TTC AGA GIG TGC GAT

g Val Cys Asp |1el50
CA AGA CAA CAT
[ Arg G n Hs Leul65
AAG CTC TAC GGT
Leu Tyr Ay dyl80
GATGAT GTGATTTTCA
TTTT TGAACGATTT
TEAT TAGITGITTT
PAAAA AAAAAAAAAA
NFORMATI ON FOR SEQ | D
base pairs (B) TYPE
inear (ii) MOLECULE
(v) FRAGMVENT TYPE:
diddg Sequence | B)
/Equoré' n AEQL (x5
bTHCRS:: Praeher et al.
. Encodi ng Aequorin

~

D

PAGEE 1326-1332 (Q
TG ACCEAGC GAA CAA TAC
& u d & TypwSer Val
T SGA G CACATG
¥ H gkt Phe Asn Phe
AG ATG GT C AAG GCG
Tyr Lys Al

AA CAA

@ n Ala Lys Arg50

A ATG AAA TAT240H s Lys
[ 7075 80GGT GTA GAA
Hey Val Gu Thr Qu Trp
GAG GAA TTG AAA AGGTAT
Lys ArgTyr SerLys Asn
TTGTTC GATATC ATT GAC
le I'le Asp Lys Asp G n
C ACC AAA TCT GAT

| ys Ser Asp dyl1l30

A GTG TGC GAT4801 1 e

TGAT @AG At ACAQ\GA

ol CAG CIEGA
Ay dn LeuAspyVal Asp @ u Thr Bvg GH H si®
ACC ATGGAT TGC@AA CTCQAC 576L&x Gy
ProAla Cys G uglys Leyglyr -y180l§5190 &3 aIc
Pro 195 1 7 SEP 2002 -~ srd43 (2) 'INF TI ON FOR

CHARACTERI STI CS:  (A) LENGHH
single (D) T

STRANDEDNESS:

S pl45 150155 160ATT
CAT528l 1 e Asp A u Ser

5170 J,75TTA GGA TTT TGG TAC

he Trp Tyr Thr
TAA 59|
Q ID NO: 7:

Met Aap
Gy Ala Vval
(i) SEQ-NCE

- : ' B) TYPE: | ei id (C
Og%ﬁ?ﬁ'n%g?i i())IVO_ECULEu'(I:'YIeDIE? gE):\IA Ei i)i)

HYPOTHETI CAL: NO (iv) ANTI SENSE: NO {v) FRAGVENT TYPE: {vi) ORI G NAL

SOURCE:

(i x) FEATURE: (A) NAVE/ KEY: Codi ng Sequence (B) LOCATI ON:
(D) OTHER | NFORVATI ON: Recombi nant Aequorin AE%Z éx)
TTR{TESHEET (RULE 26)

| NFORVATI ON:  (A) AUTHORS: Pr 8HHE

|...588

PUBLI CATI ON



(B) TITLE: Sequence Conparisons of Conpl enentary DNAs Encodi ng Aequorin

| sotypes (C) JOURNAL: Biochem stry (D) VOLUME: 26 (F) PAGES: 1326-1332 (G
DATE: 1987 (xi) SEQUENCE DESCRI PTION: SEQ ID NO: 7: ATG ACC AGC GAA CAA TAC
TCA GIC AAG CTT ACA TCA GAC TTC GAC AAC 48 Met Thr Ser Gu A n Tyr Ser Val
Lys Leu Thr Ser Asp Phe Asp Asn 1 5 10 15 CCA AGA TGG ATT GGA CGA CAC AAG
CAT ATG TTC AAT TTC CTT GAT GIC 96 Pr%&é{lg Trp Ile Gy Argiii SERVp2H s Met
Phe Asn Phe Leu Asp Val 20 25 30 AAC AAT GGA AAA ATC TCT CIT GAC GAG
ATG GTC TAC AAG GCA TCT 144 Asn H's Asn Ay Lya Ile Ser Leu Asp Au Mt Val
Tyr Lye Ala Ser 35 40 45 GAT ATT GIC ATC AAT AAC CTT GGA GCA ACA CCT GAG
CAA GCC AAA CGA 192 Aap Ile val Ile Asn Asn Leu Gy Ala Thr Pro Qu A n Al a
Lys Arg 50 55 60 CAC AAA GAT GCT GTA GAA GCC TTC TTC GGA GGA CGCT GGA ATG
AAA TAT 240 His Lys Aep Ala Val Qu Ala Phe Phe Ay Ay Ala Gy Mt Lys Tyr
65 70 75 80 GGI GIG GAA ACT GAT TGG CCT GCA TAT ATT GAA GGA TGG AAA AAA TTG
288 Ay Val GQu Thr Asp Trp Pro Ala Tyr Ile AQu @y Trp Lye Lys Leu 85 90
95 GCT ACT GAT GAA TTG GAG AAA TAC GCC AAA AAC GAA CCA ACG CTC ATC 336 Al a
Thr Asp Qu Leu GQu Lys Tyr Ala Lys Asn Qu Pro Thr Leu Ile 100 105 110 CGT
ATA TGG GGT GAT GCT TTG TTC GAT ATC GIT GAC AAA GAT CAA AAT 34 Arg Ile Trp
Gly Asp Ala Leu Phe Asp Ile Val Asp Lys Asp G n Asn -16143 115 120 125 1
7 S E P 20D2 GGA GCC ATT ACA CTG GAT GAA TGG AAA GCA TAC ACC AAA GCT CGCT
GGl 432 Ay Ala lle Thr Leu Asp Qu Trp Lys Ala Tyr Thr Lys Ala Ala Gy Z30
135 140 ATC ATC CAA TCA TCA GAA GAT TGC GAG GAA ACA TTC AGA GIG TGC GAT 480
Ile Ile A@n Ser Ser Au Asp Cys Qu Gu Thr Phe Arg Val Cys Asp 145 150 155
160 ATT GAT GAA AGT GGA CAA CTd

Aap A u Ser Gi}JQ!fﬁroﬁé : 5
GGA TTT TGG TAC ACC A _
Trp Tyr Thr Met Asp P ,,

CCC TAA dy Ala Val Pre/ 195 (2) | NFORVATI ON FOR 1’ "D NO: 8: (i) SEQUENCE
CHARACTERI STICS: (A) LENGTH: 591 base pairs (B E: nucleic acid (C)
STRANDEDNESS:  si ngl e %T linear (ii 30&@ TYPE: cDNA (iii)
HYPOTHETI CAL: NO (iv ENSE: NO(v) FRA 'TYPE™ (vi) ORI G NAL
SOURCE: (ix) FEATURE: (A) NAME/ KEY: Codi ng Sequence (B) LOCATION. Z...588
(D) OTHER | NFORVATI ON: Reconbi nant Aequorin AEQ@ (x) PUBLI CATI ON

| NFORMVATI ON: (A) AUTHORS: Prasher et al. (B) TITLE: Sequence Conparisons of
Conpl enent ary DNAe Encodi ng Aequorin Isotypes (C) JOURNAL: Biochem stry (D)
VOLUME: 26 (F) PAGES: 1326-1332 (G DATE: 1987 (xi) SEQUENCE DESCRI PTI ON:
SEQ I D NO: 8: 591 ATG ACC AGC GAA CAA TAC TCA GIC AAG CTT ACA TCA GAC TTC
GAC AAC 48 Met Thr Ser u A n Tyr Ser Val Lys Leu Thr ,Ser Aap Phe Asp Asn

4 8ORM G U Met Th forsml 65 170 175 TTA
YCCT GCT TGC GAA GGT 576 Leu Ay Phe

GFP

FIG. | IB FIG. 11D

SUBSTITUTE SHEET (RULE 26)



1 5 10 15 CCA AGA TGG ATT GGA CGA CAC AAG CAT ATG TTC AAT TTC CIT GAT GIC
96 Pro Arg Trp Ile Gy Arg His Lys H's Met Phe Asn Phe Leu Aap Val 20 25 30
1 7 SEP 2002 -17/43 AAC CAC AAT GGA AAA ATC TCT CTT GAC GAG ATG GIC TAC AAG
GCA TCT 144 Asn H's Asn Gy Lys Ile Ser Leu Asp Gu Met Val Tyr Lys Ala Ser
35 40 45 GAT ATT GIC ATC AAT AAC CTT GGA GCA ACA CCT GAG CAA CCC AAA CA
Z92 Asp Ile Val Ile Asn Aen Leu Ay Ala Thr Pro u @n Ala Lys Arg 50 55
60 CAC AAA GAT GCT GTA GGA GAC TTC TTC GGA GGA GCT GGA ATG AAA TAT 240 Hi s
Lye Asp Ala Val dy Asp Phe Phe Ay Ay Ala Ay Mt Lys Tyr 65 70 75 BO GGT
GTG GAA ACT GAT TGG CCT GCA TAC ATT GAA TGGAAAAAA'I‘IT(B&E?Bwy Val du
Thr Asp Trp Pro Ala Tyr Ile u Ay Trp'f_ Lys Leu 85 90 95 GCT ACT GAT
GAATTG GAG AAA TAC GCC AAA AACGAACCA ACG CTC ATC336Ala Thr Asp dulLeu Qu
Lys Tyr Al aLye Asnd@ uPro Thr Leu Ilﬁ&g@]}%ﬁp&% ATA TGG GGTGAT GCT TTG TTC
GATATC GITGACAAA GAT CAA AAT384Arg p Ala Leu Phe Asplle

Val AsplLys (As GENBRAL AFRARMBTRNL 25GGA GCC ATT ACACTG GAT GAA TGG AAAGCA
TACACCAAAGCT C% - Ala Ile ThrLeu Asp Qu Trp LysAla TyrThrLys Al a
Ala dyl 30135140 \ TEATEA, G . GAT TGC GAGGAA ACATTCAGA GTIG TGC
GAT480l e Il e A n S& SBREET:ylyes W danGPit® Wavihr PheArg Val Cys

Aspl145] 50155160ATT @é @@% CTC GAT GITGAT GAGATGACA AGA CAA
CAT5281 1 e Asp G U ASNGGETAL kohmyzhsp Mabdsp G uMet Thr Arg @ n

H s165170175TTA GGA TIT T AC ACC ATG GAT CCTGCT TGCGAAAAG CTC TAC
GGT576Leu Gy Phe’ TRETASEF MBI Asp £r oAl a OysG ulys Leu Tyr G y180185l 90
GGA GCT GIC CCC TAASB Réim vad ablied D95e(2) | NFORVMATTON FOR SEQ | D NO: 9:

(i) SEQUENCE CHARA F§I$¥r CSEV HENGTH: 567 base pairs (B) TYPE: nucleic
acid (C) STRANDEDN Cél MPOPOLOGY: |inear (ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETI CAL: (mqsmm) cé:bfrusﬁmsaozm (v) FRAGMVENT TYPE: (vi) ORI G NAL
SOURCE: (ix) FEATURE: 591 (A) NAME/ KEY: Codi ng Sequence (H) LOCATI ON:
1...567 1 T SER) 20Q2nrokPirddrdaldt, OTHER | NFORMATI ON:  Aequorin phot oprotein
(x) PUBLI CATI ON INF@RI\MMEO\I t AAYFHORS: chghatrobemeau et al . (H) TI TLE:
Anmino acid sequence! gt %é%g Egaﬂe‘ﬁ’éﬁ‘&’ent phot oprot ei n aequorin (C
JOURNAL: Am Chem CST E) P nizd (E) 1SSUE: 24 (F) PAGES. 6762-6771
(G DATE: 1985 (xi)!(D$ DESCRI PTION: SEQ I D NO: 9: GIC AAG CTT ACA CCA
GAC TTC GAC AAC CCAE P CRERT (B3A” GBAC BAC 48 Val Lys Leu Thr Pro Asp Phe
Aep Asn Pro Lys Trp lle Gly Arg Hs 1 5 10 15 AAG CAC ATG TTT AAT TTT CTT
GAT GIC AAC CACHAATTITER ORGYVANTOFCT 96 LHgEEH%ESNe&LUW?éCB&IhP INSey Asp Val
Asn His Asn Gy Arg Ile Ser 20 25 30 gﬁ@%@ﬁﬁ&iﬁgﬁ@%ﬁﬁ#ﬁe TCC
GAT ATT GIT ATA AAC AAT CTT 144 Leu Asme@ior iebrA@bstiys, lmyer AlrouSerutAsp || e
Val 1le Asn Asn Leu 35 40 45 GGA GCA ACRERNZYG GNP NCXALTECETEMAA CGT CAC AAA

GAT CCT GTA GAAGEC wifgerGhy shb@endtyd. B¥0 Gu A n Ala Lys Arg His Lye Asp Al a
Val du Ala 50 55 60 TTC TTC GGA GGA GCT GCA ATG AAA TAT GGI GTA GAA ACT

GAATGGCCT240“M§ ﬁ%ﬁg”’%&gﬁ ,@g/lectegm Y&y Val Gu Thr Gu Trp
Pro 65 70 75 80 Gan B SRkl Bzl ¥ To0 GAG GAA TTC AdR
AGG 288 A u Tyr I%ga %%lg-@gxmﬂp Lys Arg Leu Ala Ser Qu Qu Leu Lys Arg

(E) COUNTRY: USA
(F) ZIP: 92037

(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE:
(B) COMPUTER: IBM Compatible
(C) OPERATING SYSTEM: DOS
(D) SOFTWARE: FastSEQ Version 1.5 and ASCII

(vi) CURRENT APPLICATION DATA:
{A) APPLICATION NUMBER:
{B) FILING DATE: 26-MAR-1999
{C) CLASSIFICATION:

(vii) PRIOR APPLICATION DATA:
{A) APPLICATION NUMBER: 60/102,939
(B) FILING DATE: 01-0CT-1998

(vii) PRIOR APPLICATION DATA:



85 90 95 TAT TCA AAA AAC CAA ATC ACA CTT ATT CGI TTA TGG GGT GAT GCA TTG
336 Tyr Ser Lye Asn An lle Thr Leu Ile Arg Leu Trp Gy Asp Ala Leu 100 105
110 TTC GAT ATC ATT GAC AAA GAC CAA AAT GGA CCT ATT TCA CTG GAT GAA 384 Phe
Asp Ile Ile Asp Lys Asp G n Asn Gy Ala Ile Ser Leu Aap Gu 115 120 125 TGG
AAA GCA TAC ACC AAA TCT GCT GGC ATC ATC CAA TCG TCA GAA GAT 432 Trp Lys Ala
Tyr Thr Lye Ser Ala Gy Ile Ile @n Ser Ser Gu Asp 130 135 140 TGC GAG GAA
ACA TTC AGA GIG TGC GAT ATT GAT GAA AGT GGA CAG CTC 480 Cy. 7quA$0y Thr Phe
Arg Val Cys Asp Ile Asp Gu Ser Gy @ n Leu 145 150 15S 160 i GIT GAT
GAG ATG ACA AGA CAA CAT TTA GGA TTT TGG_TAC ACC ATG 52A Asp Val Asp G u Met
Thr Arg An H's Leu Gly Phe Trp Tyr Thr2f 165 170 175 GAT CCT GCT TGC GAA
AAG CTC TAC GGI GGA CCT CCCSG?AspProAIa s Qu Lys Leu Tyr Ay Qy
Ala Val Pro 1 )S %g%% %%%@ g I NFO?I\/ATI ON FOR SEQ I D NO 10:
(i) SEQUENCE CHAI ﬁ é%, 1 8B base pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS: si n Ie TOPOLOGY: linear (ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETI ’ngg @@&? NQ,(v) FRAGMVENT TYPE: (vi) ORI G NAL
SOURCE: (i X) FEA R ;L P 45adi ng Sequence (B) LOCATION: 1...58B
(D) OTHER | NFORVATI| ON. Ae uor i n mutant w i ncreased bi ol uni nescence activi ty
(x) PUBLI CATI ONYE} ﬁﬁ%{;@ TN 5, 360, 728 (K) RELEVANT RESI DUES I N
SEQ I D NO: 10: Asp) ' O GruiErSers (%9 ) SEQUENCE DESCRI PTI ON: SEQ | D

NO: 10: ATG ACC AR GAFERENCR/TRGEETCRMERRC AN CRPLACA CCA GAC TTC GAC AAC 48
Met Thr Ser QG u;Q@ @EfygomﬁﬁﬁcgllaibNLﬁm{,@g a)ir Pro Asp Phe Asp Asn 1 510 is

CCA AAA TGG ATT GOA TEFEHGHC SAGAIG TTT AAT TTT CTT GAT GIC 96 Pro Lys
Trplle Ay Arg HP)STE AKi §1Wt5°F"f‘?é9Asn Phe Leu Asp Val 20 25 30 AAC CAC
AAT GGA AGG ATC TET TE*!GAC GAG ATG GTC TAC AAG GCG TCC 144 Asn His Asn Gy

Arg lle Ser Leu Asp GirorMetroNWalor Tsme try®oAl:a Ser 35 40 45 GAT ATT GIT ATA

AAC AAT CTT Cﬁﬁ%% W@AMAAACGT 192 Asp Ile Val Ile Asn Asn
Leu Ay Ala Thr NoARs ?gg 50 55 60 CAC AAA GAT GCT GTA GAA

GCC TTC TTC GGA GHA T&e: @ﬁ&eﬁél’@c TAT 240 His Lys Aep Ala Val du Ala Phe
Phe dvy Gly Al a %%ﬂ%% FiB5e70 75 80 GGT GTA GAA ACT GAA TGG CCT GAA
TAC ATC GAA 288GyVaI GQu Thr Au Trp Pro Au Tyr Ile
AQu dy Trp Lys(iAv gMOLBRYL85rYee: @BNASCT TCC GAG GAA TTG AAA AGG TAT TCA AAA

AAC CAA ATC ACA G TortdtmB38ut®d Ser G u Qu Leu Lys Arg Tyr Ser Lys Asn G n
Ile Thr Leu Ile loo los 110 CGI TTA TGG GGI' GAT GCA TTG TTC GAT ATC ATT TCC
AAA GAC CAA AATUIBAEAFEREEeu Trp Ay Asp Ala Leu Phe Asp Ile Ile Ser Lys Asp
A n Asn 17 SEP(g,OggME/M 4§°d]1;,i sL%QenL25 GGA GCT ATT TCA CTG GAT GAA TGG

AAA GCA TAC ACC A4y T Ala Ile Ser Leu Asp Qu Trp Lys Ala
Tyr Thr Lye Ser A% Q"%EME‘EFOE‘@S?IQ‘&ORW@%?@WWCF@FW GAT TGC GAG GAA
ACA TTC AGRy Gofrrbebrdevrdtirkde Ile A n Ser Sex Gu Asp Cys Gu A u Thr Phe

Arg Val s As
9 & P PATENT NO.: 5,418,155

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

AGC TTA AAG ATG ACT TCG AAA GTT TAT GAT CCA GAA CAA AGG AAA CGGC 48
Ser Leu Lys Met Thr Ser Lys Val Tyr Asp Pro Glu Gln Arg Lys Arg
1 5 10 15

ATG ATA ACT GGT CCG CAG TGG TGG GCC AGA TGT AAA CAA ATG AAT GTT 96
Met Ile Thr Gly Pro Gln Trp Trp Ala Arg Cys Lys Gln Met Asn Val
20 25 30

CTT GAT TCA TTT ATT AAT TAT TAT GAT TCA GAA AAA CAT GCA GAA AAT 144
Leu Asp Ser Phe Ile Asn Tyr Tyr Asp Ser Glu Lys His Ala Glu Asn
35 40 45

GCT GTIT AIT TTT TTA CAT GGT AAC GCG GCC TCT TCT TAT TTA TGG CGA 192
Ala Val Ile Phe Leu His Gly Asn Ala Ala Ser Ser Tyr Leu Trp Arg
50 55 60

CAT GQTT GTG CCA CAT ATT GAG CCA GTA GCG CGG TGT ATT ATA CCA GAT 240
His Val Val Pro His Ile Glu Pro Val Ala Arg Cys Ile Ile Pro Asp
65 70 7% 80



145 ' 150 155 160 ATT GAT GAA AGT GGA CAG CTC GAT GIT GAT GAG ATG ACA AGA
CAA CAT 528 Ile Asp Au Ser Ay G n Leu Asp Val Asp Qu Met Thr Arg G n H's
165 170 175 TTA GGA TTT TGG TAC ACC ATG GAT CCT GCT TGC GRA AAG CTC TAC GGr
576 Leu Ay Phe Trp Tyr Thr Met Asp Pro Ala Cys Qu Lys Leu Tyr Gy 180 185
| 90 GGA GCT GIC CCC Ay Ala Val Pro 195 (2) | NFORVATI ON FOR SEQ I D NO: 11:
(i) SEQUENCE CHARACTERI STICS: (A) LENGTH 5S8 base pairs (E) TYPE nucI eic
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) cDNA
(iii) HYPOTHETI CAL: NO (iv) ANTISENSE: NO (v) FRAGVENT TYP IGI NAL
SOURCE: ( ix) FEATURE 58S (A) NAME/ KEY: di ng Sequence (B) LOCATI ON:
1...58B (D) OTHER | NFORMATI ON: Reconbi na “site-directed Aequorin mutant

W i ncreased bi ol um acti vi ty (x) PUBLI CATI ON | NFORVATI ON: PATENT NO. :
5,360,728 o) nFELEVAN BESBUES 4d) SEONDMD wad hin Gl didSghangag Lo Ser
(xi) SEQUEMGSE:IESGRIMEY IGON: LybE@r| @ yNDysl fer AT LAA TAC TCA GIC
AAG CTT ACA CCA GAC TTEBSGAC AAC 48 Met °Thr Ser GI u GI n95Tyr Ser Val Lya Leu
Thr Pro AeppPber AP cASMad AalrlormChh AN 35GA R G2h SRAGAC AUG CAC ATG
TTT AAT TTHeuCledu &AY Bid GySGyRPriyrlye Thpald erfdugu Aefl BHesLduysieHi s Met Phe Asn
Phe Leu Asp Val 20 280 30 AAC CAC AATPSCGA AGG ATC TGROCTT GAC GAG ATG GIC
TAC AAG CCRcTEhn 244 208 okl AS &3cY ol Bnd lofr 986 ds?%c‘?sfh'rq'fé Met sypl Tyr Lys
Al a Ser tyr/ GOERr& 21@ se? 15hd 3rhd5vaAOGUS HGA R\ TEp GLY MAL/ACYAALWAAT CTT GGA GCA
ACA CCT GAA CAA &EC AAA CGT 192 ¥ Ile Val IlelR8&n Asn Leu Ay Ala Thr Pro
G u G n Al gl ¥er Aif) R 288 BF e EnGodr ®hd AR Ak Fax dTiC TTG SGA CGA
GCT GCA ATSaARKe AT T24(Geki yrigls WspciAl asp/als Gle kanlkRhBlePlra Ay Gy Ala Al a
Met Lys Tyr 653%0 75 80 GGT GPA GAA ACT GAA P& CCT GAA TAC ATC GAA GGA TGG
AAA AGA CTQ?BSr Ghy aValerfd diaTdir &dUati Bafmea Gt chylaahl facGer G Y48 p Lys Arg
Leu 85 90 BH &3TGTCCeGABL AA FFPCVAANAGE FAT TFEAsB/Au/AE BAA ATC ACA CTT
ATT 336 Al ¥*3Ser Au Qu LEF Lys Rrg Tyr SériLys Asn G n I11¥ Thr Leu Ile 100
105 110 CHarliAr &G dmAare(@altfa ATCARATcAEa AR dba(a@AdnGAC GAA
AAT384Ar g hsrully 8 FElgp Alla AleuLehBleAd &ﬁlsme Gli Sl8edly G Pygp G n Asnl115120
125GGA GCT ATTTCA CTG GAY TCA TGG AAA TAC ACC AAA éT GCT Ga432dy Al a
| | eSer LeuarsapriSetc Bap Aayanrbl ercTyre &ty chy scSerre Ata ddayildd0435 14GAC ATC
CAATCG TCAMGAKRIGATu BOC AEAGG e ARIR YHICCNGAPGTE: TEL RLATHS0Ie |l e A nSer Ser
Gu Asp Cys Gu du*thr Phe Arg val *&s Asp145150 P55 160ATT GAT GAAAGT
GGA CAG CTErGATG GIFA ABATTEABAATE @GACKHGATTAS CAT328Idrr depcd uSers2ddy A n
Leu Asp VaFlea¥pr %L%tl'etﬂ'ﬁluﬁ?’ﬁ UGy §&%§1i?éal§é§ FpAGIGERSTTT TGG TAC ACC
ATG GAT CCT GCT GAA AAG CTC TAC GGT 576 Leu y Phe Trp Tyr Thr Met Asp
Pro Al a CySTaCGher GG ARRIGCTYGAAGITT 2@B0CABECA 90A GTA TEETTAEBTECTORT 3 y 6Ata Val Pro
195 (2) | NERSREMSr lﬁaﬁlgéé“ | Y3:NBF91 259 PFY TSE?;EI%E PRARRCHSR STICS: (A
LENGTH. 5B8 base pal rs (B) TYPIE nucl ei ¢ aci C) STRANDEDNESS: single (D)
A

TCPOLOGY. ERnGR (Y TR DM ErTapamr OIR A Y JPRLER L0 NS

230 235 240

GG AAT TAT AAT GCT TAT CTA CGT GCA AGT GAT GAT TTA CCA AAA ATG 768
Arg Asn Tyr Asn Ala Tyr Leu Arg Ala Ser Asp Asp Leu Pro Lys Met
245 250 255

TTT ATT GAA TCG GAT CCA GGA TTC TTT TCC AAT GCT ATT GTT GAA GGC 8l6
Phe Ile Glu Ser Asp Pro Gly Phe Phe Ser Asn Ala Ile Val Glu Gly
260 265 270

GCC AAG AAG TTT CCT AAT ACT GAA TTT GTC ARA GTA AAA GGT CTT CAT 864
Ala Lys Lys Phe Pro Asn Thr Glu Phe Val Lys Val Lys Gly Leu His
275 280 285

TTT TCG CAA GAA GAT GCAR CCT GAT GAA ATG GGA AAA TAT ATC ARA TCG 912
Phe Ser Gln Glu Asp Ala Pro Asp Glu Met Gly Lys Tyr Ile Lys Ser
290 295 300

TTC GTT GAG CGA QTT CTC AAA AAT GAA CAA TAA TTACTTTGGT TTTTTATTTA 965
Phe Val Glu Arg Val Leu Lys Asn Glu Gln
305 310

CATTTTITCCC GGGTTTAATA ATATAAATGT CATTTTCAAC AATTTTATIT TAACTGAATA 1025



(v) FRAGMENT TYPE: (vi) ORI A NAL SOURCE: (ix) FEATURE: 588 (A) NAME/ KEY:
Codi ng Sequence (B) LOCATION: 1...588 (D) OTHER | NFORVATI ON: Reconbi nant
site-directed Aequorin nutant wincreased biolum activity 1 7 SEP 2002
-22/ 43 (x) PUBLI CATI ON | NFORMATI ON:  PATENT NO.: 5, 360, 728 (xi) SEQUENCE
DESCRI PTI ON: SEQ I D NO: 12: ATG ACC AGC GAA CAA TAC TCA GIC AAG CTT ACA CCA
GAC TTC GAC AACA8Met Thr Ser A u A@n Tyr Ser Val Lys Leu Thr Pro Asp Phe
Asp Asnl 5 10 15CCA AAA TGG ATT GGA CGA CAC AAG CAC ATG TTT AAT TTT CTT GAT
GICo6Pro Lys Trp Ile Ay Arg H's Lys H s Met Phe Asn Phe Leu p. Val 20 25
30AAC CAC AAT GGA AGG ATC TCT CTT GAC GAG ATG GIC TAC AAG EPA 202N Hi s
Asn Ay Arg Ile Ser Leu Asp G u Met Val-“#% Lys Ala Ser35 40 45GAT ATT GIT
ATA AAC AAT CTT GGA GCA ACA CCT GAA CAA CGCC AAA CGT192Asp Ile Vval Ile Asn

Asn Leu G Thr P u 0 T GTA GAA
e rrc mikbttateh il Ml et B o e
Phe Ay G yraAtrarsAlr aravetTThys ATMMCTBGB@@XJ&T@MA@MAACT GAA TG& CCT

TAC ATC GA A GGA T GuThrGuTerroGuTyrIIe
Au Gy Trp Lys Argaé]%l f%@%ﬁ%@g‘r&g GAA TTG AAA AGG TAT TCA AAA AAC
CAA ATC ACA CTTUATIRBENIEaCIB@ACTBROSTECS: Leu Lys Arg Tyr Ser Lys Asn Gn lle
Thr Leu 11el100 1d§ g%g elchgsdP&}F GAT GCA TTG TTC GAT ATC ATT TCC AAA
GAC CAA AAT384Argc Bgl a Leu Phe Asp Ile Ile Ser Lys Asp G n
Asnll 5 120 1ZSGCA(DGCI'DP¢!I>GYT(IAnﬁfG GAT GAA TGG AAA GCA TAC ACC AAA TCT GCT
GGC432Al a Al a | Gy, Trp Lys Ala Tyr Thr Lye Ser Ala dyl130
135 140ATC ATC @%&&@&% C@ﬂz“f TGC GAG GAA ACA TTC AGA GIG TGC
GAT4801 l e Il e G SEATEE: G u Asp Cys u Gu Thr Phe Arg Val Cys Aspl45
150 155 160ATT GAT G@W ﬁgq\?@ﬂ GIT GAT GAG ATG ACA AGA CAA
CAT528l 1 e Asp 4 U(g)EI’Lo nto;é?i &Hs Asp Gu Met Thr Arg G n Hi sl165
170 175TTA GGA TTTDTI'@@E!RA@IMTA% m@r@@mo@ugqmwmc\@z@ﬁ: TAC
GGI576Leu Gy Pjg)ep{flglgcgyIrONTmo&@\trm%sp Pro Ala Cys GQu Lys Leu Tyr G y180
185 190 GGA GCT GF &Yy AaVval Pro 195 17 S E P 2002 -23143 (2)
| NFORMATI ON FOR SEQ’HWM?,.E’( i0) 383EERIERRIEYCHARACTERI STI CS: (A) LENGTH 567

base pai s (B) TYREsmcimedsehiscREidox. CzEQSmMDEDNESS singl e (D) TOPOLOGY:
linear (ii) I\/E]_ECULE TYPE: CcDNA élx FEATUREéPé NAI\/E/ KEY: Codi n Sequence
*NO*

(it re o5 s lel e Blee o o ket IR e

C TTC GAC AAC % AAA TG§5FA GGA CGA CAC %sc Val Lys Le%ﬁﬁ_Thr PLo Asp Phe
S0 S8 mdeRiee T 5 ﬁ%?% S S T e
GAT GTC AA ® NAT cef i’ "NBt Bhe Asn Phe Leu Asp Val
Asn His Asn Te. Ser 20 25 30 CTT. GAC GAG ATG GIC TAC AAG GCG T

ATT GTECATR AR

GAT £8TpETder & G x G&ﬁ“@&“@g@ Yl Al a S Asp 11 e

VaIIIeAsnAsansuSS 40 4 AAA CGI CAC AAA

B S R AR g ﬁf@m&f&g@%ﬁ AL
GAA T CCT245® Phe PheGI Met Leas Tyr Ay Val Gu Thr Glu Trp
,IZ\EBOG 2287% é%&%‘i T}sdys TRr Icy§ ﬁgﬁtx&% %{Grg%a Tble LEU 2'%@? Z'rg ééA

90 95 TAT BEA AAA AAC CAA MC ACA CTT ATT GBGI TTA TGG GGT 8GAT GCA TTG 336

P SRR Salic B BEBEIB T BB L I

Ile Ile Rsp Lys Aep G n8Asn Gly Ala Il eotLeu Ser Asp A @51l5 120 125 TGG AAA

GCA TAC A - c 1P e Ala Tyr
Thr Lys Sg%f ﬁ ﬁ% %ﬁggf%égi%sr yémﬁﬁ%% ﬁéﬁ %é%%g TGC ‘GAG GAA ACA
TTC AGA GIG TGC GAT WPT GAT GAA AGT 162A CAG CTC 48018ys Qu G u Thr Phe Arg
Val Cys As I 451 GIT AT GAG ATG
ACA AGA m%ﬁé&fﬁ%% %g”#%%ﬁf&é %ﬁg i%ﬁé&% ﬁiﬁﬁﬁf@%ﬁa LR T A g
Gn Hs Leu Gy P& Trp Tyr Thr N@e 165 170 175 125

CAG AAG GGA GCT GTA CTG ACT AAG ACA ACA CTG GAG GTA GTA GGA GAC 432
Gln Lys Gly Ala Val Leu Thr Lys Thr Thr Leu Glu Val Val Gly Asp
130 135 140




1 7 SEP 20D2 -24/43 GAT CCT GCT TGC GAA AAG CTC TAC GGI GGA CGCT GIC CCC 567
Asp Pro Ala Cys Qu Lys Leu Tyr Ay Ay Ala Val Pro 180 |85 (2) | NFORVATI ON
FOR SEQ I D NO: 14: (i) SEQUENCE CHARACTERI STICS: (A) LENGIH. 236 am no aci ds
(B) TYPE: amino acid (D) TOPOLOGY: linear (ii) MOLECULE TYPE: protein (x)
PUBLI CATI ON | NFORMATI ON: PATENT NO.: S, 484,723 ( ix) FEATURE (D) OTHER

| NFORMATI ON: Vibrio fisheri Flavin reductase (xi) SEQUENCE DESCRI PTI ON; SEQ
I D NO:14: Met Pro Ile Asn Cys Lys Val Lys Ser Ile Qu Pro Leu Ala Cys Asn 1
5 10 15 Thr Phe Arg Ile Leu Leu H's Pro Gu dn Pro Val A a Ph& 8§Ps a 20
25 30 Ay dn Tyr Leu Thr Val Val Met Ay Qu Lys Asp Lys Arg Pro Phe 35 40
45 Ser Ile Ala Ser Ser Pro Cys Arg Hs"®3 Ay Ju lle Qu Leu H's 50 55 60
Ile Ay Ala Ala Qu Hs Asn Ala Tyr Ala Ay du Val Val Gu Ser 65 70 75 80
Met Lys Ser Ala Leu u Thr dy Gy Asp Ile Leu || }A/ég Pro 85 90 95

W Oy R AT B onln B AR pelBont Bae BrRe B [0 Vo5 110
Ile Ala GsA@y Thr Gy Pheo Ser Tyr Val Args Ser Ile Leu Asp His 115 120 |25
Cys lle Seg?%gn GlcnC IAI eTG n. %ES PE:OCC| I eTC'IC'%/r Leu T rAT;G’&GGC a ysz%SO 135 140
Arg Asp d Yy giﬁpnPioeaaﬁQEe gg@x%rg‘lﬁxe 1?@ QEJG @lg al lgh Al a 145 150 155

Z60 An Ala H's Ser Hi ssdle Thr Phe Val7oPro Val Val GduslLys Sex GQu |65 170

| 75 d T T d Thr d As | L d Al | L Al Asp 180 185
190 Lphd it o By Bhn S @sg”f,ggﬁﬁ% §*’:ga¢“§}%%§§%ﬁaﬁ§~gaﬁﬁepe 0 198

200 205 -2s143- 118 SEP 2002 Met a aweg Glu A n Phe Thr Thr

1o 255 ol o bl B b G e s BT i e 2 e

CHARACTERI STI CS: 195A) LENGTH. 107290base pairs (BRoIYPE: nucleic acid (C

e o & IR L g iR e R

SOURCE: (ix) RBATURE: (A) NAWES KEY: Codi ng Sezuence (B) LOCATI ON: 259...975

(D) OTHER J.NF | QN o | Al i S TION: SEQ
| D NO: 15: %M%ﬁ%&%ﬁ%ﬂﬁﬁ%ﬁ% TTAF *TCGAGOGGTA
60 GTATTTA@ST CAGACCTGIC FAATCGAAAC CACAAGEAAC TCTTAAAATAR4AGCCACATTT 120
ACATAATAT G EAMGAGHCR: SLCATT TAAGAAGEAGEAAMS ATATARTAT AT GATAGAGTA 180
TACAACTCTGI&XIETAAR SACAIH GECCyAATAGASTAN GINCEYESPEAVRnd GEAATCGAA 240
AGCGTCAAGA GAGATAAG ATEEAGT AAA CAA ATEOTTG AAG AAC AGPBSTGT TTA 291 Met Ser
Lys G n | lqcleld &S Tés Bad Rirc @& da8Urct Bnal8eiCOAfe @hé\ dd AcA e TCG dAT AAA GTA
AAT CTG GMAyQEA PETSGTASAAG: AAC 33XyEl lysGhly Val MheGlEaro Ty Lys Val Asn Leu
Au Ay Ile Val Aen*%sn 15 20 25 CAFSGIT TTT ACA AFE’GAG GGT TGC GGC AAA
GGG AAT ATabaTdcd dThCréiCeeB8Xc Hns Aval abhercThac Mot Tht beBlatcQee G ysdays Gy Asn
|l e Leu PHes@lp B0 F: 46y AAT AGALLETPEnGHE TAGTAT TYCGH: GEC SREG AAA GGG GCC
CCA CTG CCT TTT %385 Asn G n Leud8 Anile Arg®Al Thr Lys Gy Ala Pro Leu
Pro Phe 45rda0cdaSTaCAcTl TAGATET ATd dah GeRGanaCot GET T BARARCTAE GGCs®AC CGT ACT
TTC483Al a PefiepPid dl\allySeyPigt Ald Phetld ALTRrg @y Lxs rfiarp!

Thr Phe60657075ACG AAATAT CCGERAT GATATA TCA GAY’ TAT TTT ATA CAA TCA
TTTCCAS31Tdnr tnesdaa T#r afs madeh | wcSerr dapcdy cakhec ldee d@ammdBer PhePr 08085
90GCA GGATEFR AFGFAT TCAKEGATACAT TFA BETA AR GRA: GAT AE8C T579Al a GlyPhe
Met Tyr G u&rg Thr Leu Arg3']'yr Gu Asp dy J(ﬂyLeu95100 | O5GIT GAAATT CGITCA
GATATA AATIGTTETTATA GRAGGACAAAGT TITC TETCIACSEY Vat o8t LIARescAragBer Asqd | e Asn
Leu |l e GUWSAEY SR PhELYA Ty Phe Tr=chgs BejpZhe 2gp48° 212 Ar9

335

TAT CAA TTC CAG GGC CCA TGC AAA GAG CTT CTG ATG GCC GCA GAC TGT 1056
Tyr Gln Phe Gln Gly Pro Cys Lys Glu Leu Leu Met Ala Ala Asp Cys
340 345 350

TAC TGG AAC ACA TGG GAT GTA AAG GTT TCA CAT AGA GAT GTT GAG TCA 1104
Tyr Trp Asn Thr Trp Asp Val Lys Val Ser His Arg Asp Val Glu Ser
355 360 365

TAC ACT GAG GTA GAG AAA GTA ACA ATC AGG AARA CAG TCA ACT GTA GTA 1152
Tyr Thr Glu Val Glu Lys Val Thr Ile Arg Lys Gln Ser Thr Val Val
370 375 380

GAT TTG ATT GTG GAT GGC AAG CAG GTC AAG GTT GGA GGA GTG GAT GTA 1200



11011s | zoAGA GTG GAA TAC AAA GGI' AGTAAC TTC CCA GAT GAT GGT CCC GTIC
ATG&G75Arg Val Qu Tyr Lys Ay SerAsn Phe Pro Asp Asp Ay Pro Val Mt 125
130135CAG AAG ACT ATC TTA GGA ATAGAG CCT TCA TTT GAA GCC ATG TAC ATGr23d n
Lys Thr Ile Leu Ay Iledu Pro Ser Phe u Ala Met Tyr Met140 145150 | 55AAT
AAT GCC GIC TTG GIC GCCGAA GTA ATT CTT GIC TAT AAA CTA AAC771Asn Asn Gy
Val Leu Val Aydu Val Ile Leu Val Tyr Lys Leu Aanl60165 170TCT GGG AAA TAT
TAT TCA TGICAC ATG AAA ACA TTA ATG AAG TCG AAAB19Ser Gy Lys Tyr Tyr Sex
CysHis Met Lys Thr Leu Met Lys Sex Lys175180 185GGT GIA GTA AAG 20007
CCTTCG TAT CAT TTT ATT CAA CAT CGT TTCB(;%,&% y Val Val Lys G u Phe ProSer Tyr
Hs Phe Ile An H's Arg Leul90195 200 AAG ACT TAC GTA GAA GAC GGG GGG
TTC GIT GAA CAG CAT GAG ACT 915 G u Lys Thr Tyr Val Qu Asp Ay Ay Phe Val
Gu d@n Hi T TCT ATA GGA AAA CCA
CTA GGA T l_rf'l(gldl'é,g\1 g%rc %pg lgAI%:ggIQLlyé %IQTV% %Yél\/?gé Thr GAgQ] Ie\lqgé'p o6 Lys Pro Leu Ay
Ser Leu His 220 225 230 235 AA ACACAGTTAC ATTACTTTTT

o TG AT SRR s@ﬁ%’%ﬁ% 3%‘:?? ARG P S0 16 o 16

(i1} SEQUENCE CHARACTERI STI CS: T&% CT Tam no_aci ds 8) 'I;YPE am no
aci d (O ﬁﬁ%&ﬁi@l@%ﬁ 5 Rk ef}TEi;Oe £ Inehegh 3% CUZE>TYPE:
pxotein (iii) HYPOTkko| CAL: NO (| v 4 25NT]I SENSE NO (48 FYRAGVENT TYPE:

i nt ernal (VI O?I G NAL SOURCE: DESCRI PTI ON: SEQ I.D NO: 16: Met

ser“Ly=' o W Rl B R S e T 210 15 Ty

Lys Val Asn Leu I'le Val Asm Asn H s Va 4Rhe Thr PMEY 20 25 30 G u

Gy Cys dy. L n 35 40 45 lle
Arg Val ThiY‘;gL%% ge QT% T%iég g‘rnoT mf% %63 ﬁmilé@%i 50 '35% 60 Ser
Pro Ala Phe Gsv Tyr y Asn Asg§ Thr Phe Thr lags Tyr Pro Asn 1 7 SEP 2002

Vet Tyr BSEOLHS S GoNGR: O S eob TS G S ro ol £ VA G i Tie

Arg Ser 10055105 110 Asp 11480Asn Leu Il e @G4a@s5 Aap Lys Phe Vmo Tyr Arg Val Gu

Tyr Lys 1l Met n Lys Thr
lle Leu 1 fl% %5?503 flx@sgﬁ gﬁmfﬁe%ﬁ%&?g %ﬁ Vet “Asn Asn @ y
Val Leu 145 150 155 16(}85/al Gy Gu Vaksd|le Leu VaI Tyf95Lys Leu Asn Ser Ay
Lys TYr TYfrrl€pr hdf rdod §T§9€Ac%§4 S rdfehat-Yoie Tﬂ&E ﬁ@%'gbéczl-&?c Ser;gkys Gy Val
Val Lys Q ehel8ép k&b sdDG1&hepRNa Ser oy hekiival RRe dyvirenysl trdHhs Arg Leu G u Lys
Thr Tyr Val 195 2005205 A u Asp dy3@ vy Phe Val GIuSIGIn Hs AQu Thr Ala lle
Ala G n Meter?idfr 33D cd2Gad NreSBk ddCThd Yod Y8c o8 deRlUchd ¥anSEEa LeUskis G u Trp
Val 225 238235 QQ;AEN?@M&TIM EORTHEQYS DedlOird Toly (¢ SEQUENCE

CHARACTERI STI CS: LENGTH: 12172%ase pairs (B)32fYPE: nucleic acid (C
STRANDEDNESS: T@houm QA’f‘ Qe HAB@AQGHic hABAK chhigecMAcERILincT¥E: GeRpmM ¢ DNA
(iii) HYPOMIETsCAER HNOA QR Virp /0TE BENSE LNOGLY)CYFRAGVENTLYEYRPE (vi) ORI G NAL
SOURCE: (ix) EEATURE: (A) NAMBPKEY: Coding Sedlence (H) LOCATION: 31...963
(D) OTHER ¢ddFERVAGT O dRerdThl @antdd €84 The Giah erad serchadapaSEQUENCER 678

DESCRI PTI CHY SEQTHDLNO:GLY  VaCEBCABGASE FITAAGAATC AATAAAAAAA ATG ACG TCA AAA
GTT TAC GAT*°CCT 54 Met Thr®*8er Lys Val Tyr°Asp Pro 1 5 GAA TTA AGA AAA CCC
ATG ATT ASTACBSTICCArONATFORAGROCANAGAATAGE AddRaflenT lercrArgrclysi7dsg Met |l e
Thr Gy Pﬁ@@?ﬂﬂrﬁy? T} FTEPTFACYEs AQKTARBARTOARRERCTIAR TATGTAXCE GRFSETT GAT
TCA TTT AT T*YCA GAA 150 Lys @ n Met Asn Val Leu®A&p Ser Phe
Ile Asn Tyr Tyr Asp Sesor@hrrof FoBOseERSiml@o/AA CAT GCA GAA AAT GCA GIT ATA TTT
TTACAT%FAAT?:&%%%A%&_ Hs Ala Gu Asn Ala Val Ile Phe Leu H's
Ay Aan Ala Al a "%g 0 ﬁr;rTATGGCGTCATGTTGTACCACATGTT
GAA CCA nucleic acid

(C) STRANDEDNESS single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA
{ix) FEATURE:

(A) NAME/KEY: Coding Sequence
(B) LOCATION: 1...1644



-28/43 1 7 SEP 2002 Ser Tyr Leu Trp Arg H's Val Val Pro Hs Val Gu Pro Val
Ala Arg 6065 70TGTATTATA CCA GAT CTT ATA GGTATG GGT AAA TCA GGC AAG
TCTGGT294Cysl l el 1e Pro Asp Leu Ile AyMet Ay Lys Ser Gy Lys Ser@y75
8085AATGGTTCC TAT AGA TTA CTA GATCAT TAC AAA TAT CTT ACT GAATGG342Aand ySer
Tyr Arg Leu Leu AspHis Tyr Lys Tyr Leu Thr G uTr p9095100TTCAAACAT CTT AAT
TTA CCA AAGAAG ATC ATT TTT GIC GGT CATGAT390PhelLysHi s Leu Asn Leu Pro
LysLys Ile Ile Phe Val Ay H sAspl 05110115120TGGGGTGCT TGT TTA GCA TTT
CATTAT TGC TAT GAA CAT CAG GATCE438Trpd yAla Cys Leu Ala Phe Hi sTyr Cys
Tyr Au H's A n AapArgl25130 | 35ATCAAAGCA GIT GIT CAT GCT GHASER BRA GTA
GAT GTG ATT GAATCH86I1 | eLysAl a Val Val #43-Ala G uSer Val Val Asp Val Ile
d uSer 140145 150TGGGACGAA TGG CCT GAT ATT GAAGAA GAT ATT CCT TTG ATT

AAATCTS34Tr pAspd u_.Tr r lle A udu Ala Leu sSer 155
160165GAAGAAGGA GK‘R R%K‘PRA%EO%I#A&@%# ?‘&c’ﬁ% é 1
GAAACCH82d ud udl yuedrcptips ivedrMiatonkeud u Asn Asn Phe Phe Val

a uThr 1’?0175180ATC§;[§' TCA AAA ATC ATG AGAAAG TTG GAA CCA GAG GAA
TTTGCT630Met LeuPr o e @ys TE KBt ArgLys Leu Gu Pro Gu Qu

PheAl 21851901 95200 GETTATCESCAATO®A JEOT TWAA: GAGAAA GGT GAA GTT CGT CGT
CCAACAG78AL AT Ph y g ProThr20521 0
215TTATCA¢% Ko e il i gl %ﬁ%&%ﬂ@@‘é@? %ﬁﬁ&%&%ﬂ?z euSer Tr p
Pro Arg Guille ProLeu VWal Lys Gly Gly tbys ProAsp22022% 23DGTAGTAGAA ATT
GIC AGG AA¥ TAIAAL, arA TG T 16O %Ag%é Cﬁ g@ #ére Val,, Arg Asn
Tyr Asn Al aphalpr 1566 TAE G4l @uSeTyHben Givi G TTT ATT

GAATCT GAT CCA GGA BPC TTT TCCAATS22AspLeuPro Lys Mt Phe Il e @ uSer Asp

Pro Gy Ph 2 2@%@ AR TTC AAT ACT
GAA TTT aéﬁ%%?zé%ﬁ%@\%gm teuGe )y Eﬁ&%@y@%:%@ Awé?’ﬁr Glﬁhe

Val Lys265270275288GTCAAAGGT CTT @AT TTT TCA CAAGRA GAT GCA CCT GAT GAA
ATGEAI18Vald Vg fr Ll ﬁlrsTé%h%MSeéc @H'%\E 8R! BaPEQ AsP et U Maldl y285290
295AATTATATRe ARA vECGsp TihrHek TAGRIET gl TyETLEuAAA NATSEnABys Cys
CAATAAACT969ASATYr I | e Lys Ser'-“’Phe Val JuArg al Leu Lys Asn Au Gdn 17
SEP 2¢~02 v29/cAR sRQc30ma3d, ARCAGCET GreALS e ST IACRHEG GLETAATAAA
TTTCACTAT CLAAETY GAAGAa 1132 9GIATAskCAGAETy Add WRT AACTAsATIAAARAATe TATGGACACA
GGGATTATAT SEAGATGATTA 7. 08% ATTTAGTTGG GAACGRATGAA TACCGAAFAT TATGAATTCT
CTTTAGCTAT ¢dd ATAAEAAET 18924 ek E£aT bAn Tt ART AMAACKRTdTHGATAl §6c ATAARETAAT
GATTCAGAAAADAALWAKA/SAT 1FIQO0AMARYSABIVA G1R Ple (ERp IUFERMAR O RBR SEQ | D NO: 18:
(i) SEQUENCE CHARACTER Brics: (A LENGPE 311 anmino acPus (B} TYPE: am no
acid (O StRANDERNESITA eirnghecé¢Dird GBOCEceT Anrearc At radabECULB3EYPE:
protein (i Ly LilyPOFHEF| @XLVaINSY V&) AMI‘PFSENSE*SHI\@U(P e FRAGVENT TYPE:
internal (vi) ORI G NA® SOURCE: (xi) %‘EQUENCE DESCRI P11 ON: SEQ I D NO: 18: Met
Thr Ser LyatVakr Tan ddspet@r cadGher real cér rbyseTAxzg &zt add arfleral 5 180 15 Gy
Pro G n TrpeTrge Al Wg"acl,yglwsr ggw GP:/EtnAsff?r\FeME' %&gﬂ%ﬁles@ﬁl 20 25 30 Phe
Ile Asn Tyr Tyr Atsp Ser Qu Lye Ala du Asn a Val Ile 35 40 45 Phe
Leu Hi s GI ITARGT Alcst ANASPABeEGCSRTA T ARRSTTrATA K@ BFrs CA@paA/aA 50 58260 Pro
H's Yal G GhegEVEr Aealvar gy PP Iye &aprg oSy TRusHht &7 65 70 75 80 Met
Gy Lys Sex Gly Lys Ser Gy ASTT Gy Ser Tyr Arg Leu Leu Aap 85 90 95 Hi s
Tyr Lye TyIGTA@QGT ST AUTUAAF thergzmymwwm MAUCPT GALYBT 100 405 110 Lys
e lle Phél(a a dy Hes Llﬁs?ﬁﬁbe Y TAR dRyREP BT A% YPhéRiET 115 120 125 Tyr
Cys Tyr is A n Asp Arg IIe Lys Al a Va VaI Hs Aa Gu 130 135 140 Ser
Val Val Asp!GNaGGAI’IIA@ C(HAUT@efJTGI'G ® TEr LATEY @ ARDPALT €CEJQGA 145 380 155 160
Gu Asp |1 & ABYIRE FiPeS et é‘Pﬁ PGFL{IS " By TRBLI YA Leu 165 170 |75
A u Asn Asn Phe Phe Val u Thr Mat Leu Pro Ser Lys Ille t Arg 180 185 190
Lys Leu G @ePriyT(@ra GAUTRNAGCTATIC AR ATY rGTGeGRAGETT BRG CPh@ARWBACG u 385 200 205
Lys Gy G §dhe Ay HegSer 8eThPe Lgt %Erva?’r?}“PY?} ARy e dve IGéuPro 210 215 220
Leu Val Lys Ay Ay ys Pro Asp Val AQu Ile Val Arg Aan Tyr 225 230 235
240 Aan Al £AX\GITLGOT FTGATH ATEAAC HCS TAG [SATeIFTPACE BYE TRBICCPHAA| | e €44u 245 250
255 Ser Aa;?lﬁr"élﬁ]g\g Bt Phliesérm ASh SRFa"’P’l VAN GV yTAELys Lys 260 265
270 Phe Pro Asn G u Phe Val Lys Val Lys Gy Leu H's Phe Ser G n 275 280
2B5 G u As[FCAITAPN FHPACTY GAQVSEA GAY ARRrETEYACT P@r LYB TSRICAPHETVAl G2u 1 Z
SEP 2002 -30/43 290 295 300 Arg Val Leu Lys Asn Gu d@n 305 310 (2)

| NFORMATI ON FOR SEQ I D NO: 19: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH 765
base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS:. double (D) TOPOLOGY:
linear (ii) MOLECULE TYPE: cDNA (iii) HYPOTHETI CAL: NO (iv) ANTISENSE: NO
(v) FRAGMVENT TYPE: (vi) ORI G NAL SOURCE: (ix) FEATURE: (A) NAVME/ KEY: Coding
Sequence (H) LOCATI ON: 37...S94 (D) OTHER | NFORMATI ON: (xi) SEQUENCE

DESCRI PTI ON:  SEQ I D NO: 19: GCACGAGGGT ACTCAAAGTA TCTTCTGGCA GGGAAA ATG GGA
GIG AAA GIT CTT54Met Ay Val Lye Val Leul 5TTT GCC CTT ATT TGT ATT GCT GTG

NN AN NSNS A A AN P~~~ R A NT 7N A AN AP A /SIS — o ~



1 7 SEP 2002 -31143 GAC CTA TGI GIA GAC TGC ACA ACT GGA TGC CTC AAA GGT CTT
GCC AAT 486 Aap Leu Cya Val Asp Cya Thr Thr Ay Cys Leu Lys Gy Leu Ala Asn
| 35 140 145 150 GIG CAA TGITCT GAT TTA CTC AAG AAA TGG CTGCCA CAA
AGATGTGCA534Val A n CysSer Asp Leu Leu Lys Lys Trp LeuPro G n ArgCyaAl alb5
| 60165ACT TTT GCTAGC AAA ATT CAA GGC CAA GIG GACAAA ATA AAGGGTGCC582Thr Phe
AlaSer Lys Ile Adn Ay A@n Val AapLys Ile Lyed yAl al70 175180GGT GGT GATTAA
TCCTAATAGA ATACTGCATA ACTGGATGAT GATATACTACCTTATT640dy Gy 17 SEP 2002

Aspl 85GCTCATAAAA TGCCCATTTT TTGTAACAAA TCGAGTCTATGTAATTCAAA
ATACCTAATT700AATTGTITAAT ACATATGTAA TTCC&; TATAATTTATGCAATCCAAA
AAAAAAAAAATBO0AAAAATES (2) | NFORMVATI ON F EQ I D NO: 20: (i) SEQUENCE
CHARACTERI STICS: (A) LENGTH 186 amino acids (B) TYPE: amino acid (C)

STRANDEDNE o protein (iii)
HYPOTHETI Cﬁﬁy 2 ']:% eﬁe(lD)h %D!%%%;XRIOTW;@IE:RT%%\% \E(%LEJF ng( galrznal (vi)

ORI GTNAL CE DESCRI PTI ON: SE Val Lys
Val Leu Ph§G AQTLéﬁ TITeT;%/J Fg'“éfffl ITAE qg@gCSGglgoGﬁ.l%Ezlﬂa L]é Pro Thr
d u Asn Asrzz u Asp Phe Asmaol a Vaalas a 20 25 30 Ses Asn Phe Al a
Thr Thr Asp a Leu Pro 35 40 45 dy Lya Leu
Pro Lo @ AShic D (oo vk at =af o Sordlend 4 4 0 b L2 o
Cys Thr rg y q/s Leu.zdsl e q/s Leu Serzsbis |le 65 ?0 7% 8 Lys q/s Thr Pro
Lys Met ALysAPhe Ile Pro - v% . isAThr 85 90 9? | Gy Asp
ys G Ser:;;uba G et i ﬁé Gl o Bt piitt ot va 11 e
Gulle o tGIu11521020I25GnPhaIIeAIa
A n Val As I Thr S 130 | 35 140 Leu Lys Gy Leu
Al a Asn Val% %‘%A%g é% Aﬁ C§afﬁ; yﬁ%%{ ﬁﬁBAﬂga 160 Blfé Pro @n
Arg Cys Ala Thr Rite Al a Ser Lys Izbe Glnm 165 I70 | 75 Asp Lys Ile

SE3 10N %z%&ézﬁ%&&%ﬁ%é&é&%%&é% BB AT

TYPE: nucleic 2id (C) STRANDEENESS: double (®p TOPOLOGY: linear (ii)

'II\'/\L?I_DECUI(_ EI ;r%l %2@ th Eﬁ‘i%%tﬁ A1 )sﬁ@%@%@& CO((j:/%gFgg\(?lYEme

(B) LOCATIGRs 1...|146 (D)3WIHER | NFORVATIZ®R: DNA encodi ng2& CBD- Gaussi a
luci ferase 'ItrHSIICthARr&Ae%'Pt) éé’f(LAA:E:éF%E actAleaNVELKEr (B cLOCATI G (i x)
FEATURE: ( Ajpu NalE; vaCBDa Gadi Bequeneeu bro . 591 Gaussi a

| uci ferase 591-1146 (xi )2SSEQUENCE DESCRI3F’TI ON: SEQ I D RPE 21: ATG TCA GIT
GAA TTT TAGeMer Idet HACcdY \nrl Ghr Fok) A AMGRAAMYG T cdB aMetarder Mak G u Phe
Tyr Asn SefGlAsnallArg @er GIAI ay:Chhy Taw TASelBerhrlTHy 84r Aka ATd IMCA CCA ATA ATC
AAA ATT ACT AAC ACA CT GAC AGT GAT3tTA AAT 96 Ile M Pro lle Ile Lys Ile
Thr Asn ThrarSeica AR G cddS Bad-Ghr AAN o2 adR 1@ T cdAlnACAte GTA AAAGTT AGA
TAT TAT TAGLAGH: ARG GATCIIGRsAGED CAA P4 Ll chla Sy L¥alalyslVal Arg Tyr Tyr
Tyr Thr Ser Aap @% Thr dn 35 43535 GGA CAA ACT3*%FTC TGG TGT GAC CAT GCT

GGT GCA TThAcd hcGah AATcACAAA 221 Gy dal rerThdaTPie: AP afdy schspa H s1Abka Ay Al a

Leu Leu d )Prp\stﬁusme L@ B B Val Ile Asp Le#u Asp Thr Lys Lys Ser Leu
70 375 380

GGT CCT AAC AGA CGT GGA GAA GTT TGT GTIT AAA GGA CCT ATG CIT ATG 1200
Gly Pro Asn Arg Arg Gly Glu Val Cys Val Lys Gly Pro Met Leu Met
385 390 395 400

AAA GGT TAT GTA AAT AAT CCA GAA GCA ACA AAA GAA CTT ATT GAC GAA 1248
Lys Gly Tyr Val Asn Asn Pro Glu Ala Thr Lys Glu Leu Ile Asp Glu
405 410 415

GAA GGT TGG CTG CAC ACC GGA GAT ATT GGA TAT TAT GAT GAA GAA ARA 1296
Glu Gly Trp Leu His Thr Gly Asp Ile Gly Tyr Tyr Asp Glu Glu Lys
420 425 430

CAT TTC TTT ATT GTC GAT CGT TTG AAG TCT TTA ATC AAA TAC AAA GGA 1344
His Phe Phe Ile Val Asp Arg Leu Lys Ser Leu Ile Lyas Tyr Lys Gly
435 440 445

TAC CAA GTA CCA CCT GCC GAA TTA GAA TCC GTT CTT TTG CAA CAT CCA 1392
Tyr Gln Val Pro Pro Ala Glu Leu Glu Ser Val Leu Leu Gln His Pro



TAT GIT GAT AAC ACT AGC AAA GIG ACA GCA AAC TTC GIT AAA GAA ACA 240 Tyr Val
Asp Aen Thr Ser Lys Val Thr Ala Asn Phe Val Lys Qu Thr 65 70 75 80 GCA AGC
CCA ACA TCA ACC TAT GAT ACA TAT GIT GAA TTT GGA TTT GCA 288 Ala Sex Pro Thr
Ser Thr Tyr Asp Thr Tyr Val Qu Phe Ay Phe Ala 85 90 95 AGC GGA GCA CCT
ACT CTT AAA AAA GGA CAA TTT ATA ACT ATT CAA GGA 336 Ser Ay Ala Ala Thr Leu
Lys Lys Ay @n Phe Ile Thr Ile Gn @y 100 105 110 AGA ATA ACA AAA TCA GAC
TGG TCA AAC TAC ACT CAA ACA AAT GAC TAT 384 Arg Ile Thr Lys $arsgespoifrp Ser
Asn Tyr Thr @ n Thr Asn Asp Tyr 115 120 125 TCA TTT GAT GCA AGT AGT TCA ACA
CCA GIT GTA AAT CCA AAA GIT ACA 432 1 7 SEP 2002 -33143 Ser Phe Asp Al a
Ser Ser Ser Thr Proval Val Asn Pro Lys W#3Thr1 30 135140GGA TAT ATA GGT GGA
GCT AAA GIT CTTGGT ACA GCA CCA GGI TCC GCHA80Gy Tyr 21le Ay Gy Ala Lye
Val LeuG@y Thr,,Ala Pro Gy Sg%,'sAlal 45 150155 J1Q0GGT CTG GIG CCA CCC GGT' AGT
ACT GCAATT GG'i1 ATG AAA GAA ACC CCT52BAdy Leu Val Pro Arg Ay Ser Thr Alalle
Gly Met Ly&CTGAOC THF GAI s3085AGI0GT7 SCICECGGTT MA GRTCGARTACHT GG CAGLATGGAC AGC
CCA GAT CTEI5M ABESPBAHA ?}; avty 81pfLY &PY B %g“@l P fR ASp Ser Pro Asp
Leu Ay Thr180 | 85190GAT GA GAC GAC AAG ATG GGA GTG AMAGIT CTT TTT GCC CTT
ATT TGT624 CAE;&‘C% G?‘?EFTJ%C:%G é;gsﬁ!i% AMPePAIPREC AFQ Lay8fl e Cysl 95
200205ATT &CT BT E" %ﬁ» RECERATPGHY ERT TTC AACET72I | e
Ala Val Ala Qu Al a Lys Pro ThrG u Asn Asn G u Asp Phe Asn210 2| 5220ATT GTA
GCT GTA CCPAAGER SAE @5 GTR 8OCERORMe Val53Al a Val
Ao Ser ASTUPHE® A% @ “f’ﬁr“RsBY”L& D % flﬂs‘ﬁéz%erzgigzé%a PHOCGT GGT AAA TTG
CCC GGA AAA AAA TTACCA CTT GAG GTA CTC AAA GAA768Arg Ay Lys Leu Pro Ay

Lys Lys LeGF¥ é"TﬁeC&TGGEI TeCT Y& @ ST AATLSEET AGG AAA
GCT GGCTGC“A‘-(:T‘ %rﬁf fB%/é‘chﬁ 4 R'a P;gsHYSAF%xY K'Y Lys Ala dyOys
Thr Arg s Leu | | €260 265270TGC CTG TCA CAC ATC AAG TGT ACA CCCAAA ATG

AAG AAG TT A& C-’H|A T IAIGé SATSy MeYS3kys Lys
Phe Ile Pr§ %ﬁ%@& 121‘% §?§(£$SG§?§;E§SGAAAGTGCACAG
GGA GGA912d y Ar Hi s Thr Tyr Glu GIyAapLys Gu Ser Ala dn dy dy290
295300ATA G@% g;g%‘\%& TT GIT GAC ATT CCTGAA ATT CCT GGG TTT AAGSEATI60I | e
Ay Qu Alas p IIe ProGIu Ile Pro Gy Phe Lys Asp305 310315 320TTG
GAA CCC ATG GAA CAA TTC GIT GAC CTA TGT GTA GAC1008Leu G u Pro
Met Gu G n Phe |1'@ AF‘S‘@%W& F%s?ﬁ‘lé‘a Nyt val Asp325330 335TGC ACA ACT GGA
TGC CTC AAA GGT (T3 EguendAtGREr#RAdriteST TCT GAT1056Cys Thr Thr Ay Cys Leu
Lys Ay LeuAl a As@) V@NG'@ nl&g¢sbaBerradsp340 345350TTA CTC AAG AAA TGG CTG CCA
CAA AGATGT GCA Adﬁ{ %ﬁ O4Leu Leu Lys Lys Trp Leu Pro @ n
ArgCys Al a Thr Phe) Adoaomly L'Lyséaa&S 360365ATT CAA GGC CAA GIG GAC AAA ATA
AAGGGT GCC GGT %éﬂﬁwn%% gGIyGInVaI Asp Lys Ile Lys@y Ala Gy
Ay Asp f7SEPZIH2F 0?%380(2) | NFORMATI ON FOR SEQ I'D NO: 22:

(1) SEQUENCE CHARACTERI STI CS A) LENGTH. 382 anmino acids (B) TYPE: am no
acid (O STRANDED%E?E%:@@ SFEPRCGY: |inear (ii) MOLECULE TYPE:
protein (iii ) HYP E% kirrINiA Ibll3 VA1 SENSEE 1 dMeh)( Tt BAGYENT TYPE:
internal (vi) I CP;ZJ NAI‘IE: SQURCE:. CBD- Gaussia luciferase fusion protein (xi)
SEQUENCE DESCRI'PTESRISEESF IR Vet Ser Val G u Phe Tyr Asn Ser Asn Lys
Ser Ala @ n Thr Asn(pSexUThoﬁs 10Trﬂo'ap1dneea'hu Prolle Ile Lys Ile Thr Asn Thr
Ser Asp Ser Asp Ld@) AOHRMAD: FZol()Npgly Akt A8 - V&IS-Ays Val Arg Tyr Tyr Tyr
Thr Ser Asp Ay Tﬁﬁ)ﬁwfﬁfﬁg 43,y @n Thr Phe Trp Cys Asp Hs Ala Gy
Ala Leu Leu Ay Agn) Sareb0 (H8960 Tyr Val Asp Aan Thr Ser Lye Val Thr Al a
Asn Phe Val Lys Gu_ Thr 65 70 7 Ala Ser Pro Thr Ser Thr Tyr Asp Thr Tyr
Val du Phe d y(Wes%uﬁN%D%%% g'g‘r Eﬂ?fDAﬂma‘lAl a Thr Leu Lys Lys Ay dn
Phe 11 e Thiart laac@ma GayarrO8rd @8r &1 adw gribl @cTac bys eBencdspc Trp Ser Asn Tyr
Thr A n Thr“‘lmém'sﬂslﬁ Ihyr 11 Geul Ser ¥2bh ISErLePh’élaA@G AY%VSbrThSé\PP Ser Thr Pro Val
Val Asn Pro“Lys Val Thr 130 135 140 GIy°Tyr Ile Ay Gly *Al a Lys Val Leu Ay
Thr Al a Pr oaf1er Sen dracdrd 6Tl 86r £55 ch603cG gral erc Ved X ocANga @ Yy Ser Thr Al a
lle Ay Metrshyys Gla AperAla Gy=1 850 V7D Clychlal QuAPze Bys SphéedTirArg G n H's Met
Asp Ser Pro Asp Leu @y Thr 180 |85 7190 Asp Asp Asp Asp Lye Met Gy Val Lys
Val Leu PhecAlazalaw ddaeaddysctl 96r 280 205kl ennAben Wl 14t aTtaaT Al a dags Pro Thr
A u Asn AsHrEiThr ABY PReTHs fenCre $1w Makve| @ waly Alw Cymlllal’sPSer Asn Phe Al a
Thr Thr Asp Leu Asp Ala Asp 225 230 235 240 Arg Ay Lys Leu Pro Gy Lys Lys
Leu Pro Leu Qu Val Leu Lye Gu 245 250 255 Met Gu Ala Asn Ala Arg Lys Ala
Gy Cys Thr Arg Ay Cys Leu Ile 260 265 270 Cys Leu Ser His Ile Lys Cys Thr
Pro Lys Met Lys Lys Phe Ile Pro 275 2B0 285 Ay Axg Cys His Thr Tyr Qu Gy
Asp Lys Qu Ser Ala dn Ay Gy 290 295 300 Ile Ay Qu Ala lle Val Asp Ille
Pro Qu Ile Pro Ay Phe Lys Asp 305 310 315 320 Leu Gu Pro Met Au A n Phe
Ile Ala A n Val Asp Leu Cys Val Aap 325 330 335 1 7 SEP 7002 -35143 Cys
Thr Thr Ay Cys Leu Lys Ay Leu Ala Asn VaI Adn Q/s Ser Asp 340 345 350 Leu

. e~ ~ A o~ A C —m—y ~ Al - A== NI NS M




370 375 380 (2) | NFORMATION FOR SEQ I D NO: 23 (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 41 amino acids (B) TYPE: amno acid (C) STRANDEDNESS: single
(D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL: NO
(iv) ANTISENSE: NO (v) FRAGVENT TYPE: N-terminal (vi) ORIG NAL SOURCE: (A
NAVE/ KEY: (B) LOCATION. (D) OTHER | NFORMATI ON: Amino-termnal Renilla
reniforms GFP peptide (ldentity of residue #5 unknown) . (xi) SEQUENCE
DESCRI PTI ON: SEQ I D NO: 23: Met Asp Leu Ala Xaa Lya Leu G y Leu Lys G u Val
Met Pro Thr Lys 1 5 10 15 Ile Asn Leu Gu Ay Leu Val p%égyiwfda Phe
Ser Mt Au @y 20 25 30 Val Ay GQu 4 nIIeLeuGIu

| NFORMATI ON FOR SEQ I D NO: 24: (i} SEQUE ‘CHARACTERI STI CS: (A) LENGTH 22
am no acids (B) TYPE: amino acid (C) STRANDEDNESS:. single (D TOPOLOGY:
linear (ii) MOLEGULE TYPE: peptigge (i i i) HYPOTHEEI CAL: NO (iv) ANTI SENSE:
NO (v) FRAGMVENT TYPE: N-terminal (vi) ORI G NAL SOURCE: XI SEQUENCE
DESCRI PTI GhC SE’QTFCDGib % TCYAAA G B {gercw&m 2%@5 TAI a PPH Leu Pro
Phe Al a Ph& Al (Yo M= 521 FYEslHoatvoshiP VAT LAY £PHEP 207 (H5* FYFORVATI ON FOR
SEQ I D NO 25: (i SEQUENCE CHARACTERI STI Cs: 17 SEP 2002 -36/43 (A

LENGTH: 40G i48 ARG 4G i 249 D
TOPOLOGY: ‘fg ne'sn L('? |P)ror\%ﬂ) \@E Spé‘f)? |7§t (gez %@%CA\? %oe(fvg

ANTI SENSE:  NO FRAGVENT TYPE: N-terni nal V| ORI G NAL SOURCE:

popt1 b (P %@ﬁﬁ%s@%@i i e ey °2;my2§?$f "hro

Au du IIe 5er r Phe Leu Gln Ser Phe1510 15 Pro GIuGI Phe Thr

Asp
32 Ser é&rs %0 % g&ﬁ?ﬁ@ﬁ ﬁ%@@g ?gﬁ %‘%%&% E@E A FFl e Val

CHARACTERI STI CS: éA) LENGTH. 12 am no_ aci ds (Bé TYPE: am no ac

e g st eeh T Raa il pott e 111

ORI G NAL SQURCE: @é@ (&

reni form sgﬁe’%

KEY (m}. D)  OTHER | NEORVATI O\I Renilla
GTG C G ACA ACA CTG G’GTT GCA GGA GAC

Val Leu Thr Lys Thr Thr Leu Glu Val Ala Gly Asp

130 135 140
GTA ATA GAC ATT ACT CAA GCT ACT GCA GAT CCT ATC ACA GIT AAC GGA 480
Val Ile Asp Ile Thr Gln Ala Thr Ala Asp Pro Ile Thr Val Asn Gly
145 150 155 160
GEA GCT GAC CCA GTT ATC GCT AAC CCG TTC ACA ATT GGT GAG GTG ACC 528
Gly Ala Asp Pro Val Ile Ala Asn Pro Phe Thr Ile Gly Glu val Thr
165 170 175
ATT GCT GTT GTT GAA ATA CCG GGC TTC AAT ATC ACA GTC ATC GAA TTC 576
Ile Ala Val Val Glu Ile Pro Gly Phe Asn Ile Thr Val Ile Glu Phe
180 185 190
TTT AAA CTA ATC GTG ATT GAT ATT CTG GGA GGA AGA TCT GTC AGA ATT 624
Phe Lys Leu Ile Val Ile Asp Ile Leu Gly Gly Arg Ser Val Arg Ile
195 200 205
GCT CCA GAC ACA GCA AAC AAA GGA CTG ATA TCT GGT ATC TGT GGT AAT 672
Ala Pro Asp Thr Ala Asn Lys Gly Leu Ile Ser Gly Ile Cys Gly Asn
210 215 220
CTG GAG ATG AAT GAC GCT GAT GAC TTT ACT ACA GAT GCA GAT CAG CTG 720
Leu Glu Met Asn Asp Ala Asp Asp Phe Thr Thr Asp Ala Asp Gln Leu
225 230 235 240
GCG ATC CAA CCC AAC ATA AAC AAA GAG TTC GAC GGC TGC CCA TTC TAT 768
Ala Ile Gln Pro Asn Ile Asn Lys Glu Phe Asp Gly Cys Pro Phe Tyr
245 250 255
GEC AAT CCT TCT GAT ATC GAA TAC TGC AAA GGT CTG ATG GAG CCA TAC 816
Gly Asn Pro Ser Asp Ile Glu Tyr Cys Lys Gly Leu Met Glu Pro Tyxr
260 265 270
AGA GCT GTA TGT CGT AAC AAT ATC AAC TTC TAC TAT TAC ACT CTA TCC 864

Arg Ala Val Cys Arg Asn Asn Ile Asn Phe Tyr Tyr Tyr Thr Leu Ser
275 280 285



(xi) SEQUENCE DESCRI PTION: SEQ ID NO:26: Ile Val Gy Met A n Pro Sex Tyr
Au Ser Met Tyr 1 5 10 (2) | NFORVATION FOR SEQ I D NO: 27: (i) SEQUENCE
CHARACTERI STICS: (A) LENGTH. Bl am no acids (B) TYPE: am no acid (O
STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (iii)
HYPOTHETI CAL: NO (iv) ANTISENSE: NO (v) FRAGVENT TYPE: N-term nal - 37143
(vi) ORIA@ NAL SOURCE: 1 7 SEP 2002 (A) NAME/ KEY: (B) LOCATION. (D) OTHER

| NFORMATI ON: Car boxyl -termnal Renilla reniforms G-P peptide %xi bOSEQJENCE
DESCRI PTION: SEQ I D NO: 27: Thr Asn Val Thr Ser Vval Ile dy1d# d1e Ala
Phe Lye Leu dn 1 5 10 15 Thr Ay Lys I-,’i iﬁ:he Thr Tyr H's Met Arg Thr Val
Tyr Lys Ser Lys 20 25 30 Lys Pro Val J%%r Met Pro Leu Tyr H's Phe Ile
Gn Hs Arg Leu 35 40 45 Val Lys Thr Asn Val Asp Thr Ala Ser Ay Tyr Val

Val dn Hs, I e Lys . Lys Tle
Guay AS B o ?& 535 ﬁ%%&)ﬁﬁ%ﬁ%ﬁ%ﬁ Eeror B (i)
SEQUENCE CHAF%Q@TERI STICS: (APRSEENGTH. 86Z bad® pairs (B) TYPE: nucleic acid

C) STRAN E TY, DNA
(V1) O AR B G Acmass () ST ES T MehpoaNE Y. ot ng

Sequence (Bp LOCATI ON: 1481¢. 74| (D) OTHERS NFO?IVATIO\I Fﬁ%*urorrarma

| uci f eras erGG:Xc)TTPHQL&gEéA%J: NEP%%HA%C( xch) TREGKENEE JESER! PTLEN: SEQ 1 D
NO: 28: COGyAGEAGATIET GICHGT THEEGA THGPAT G LY& FCAGRECA AGCAGAAAGT 60

TCCCTGAAAG GTGATTTCTG ¥HGTGATGIT TCCT T@PGGG ATGTGATCAA3ETACAACACT 120

GAGAGT CCAG A THaT Gy EACAAMMIATERE daETARCofs MY cdédackiehcAlde AAGLAA 174 Met
Leu Arg Asr@ua Bleachv gl pso @Gys L= 5e1GA0 LA Gt ATOBLEEEp AE GTG ACC GAG ATG
AAA TGC CAA GCA GIT34CT 222 A u d r%al Cys Ala Asp5¥%al Thr G u Met Lye Cys

An Ala ValhaoAld A Ao 26 4Rr BES Aalare eenl Gl &l cherf@aTich GAT;CC ACT GCC
ACG AAT AGA:TGE Rsf0Thr Pri? AsSERaX 0@z V3833 HTy prdlrgp Asp Qysseé@l y Pro Arg Phe

Asp Ser Thr Gy 25 Asn Arg Cys 0 35 40 CAA GT'FGEAA TAC AAG GAC TAC GCG

TAC AAG TGacTe GECefa \8adShAn GM m3hSard Acd/aha Ghd TEX ackyEaASH Tynid a Tyr Lys
Ser Cys VatyrGhr &l viis plulBy&SQablrhif AT eATHg GIFA COCEeCABr AGS YWAG CAA GIT CCA
GAG TGC AAA CHR GTC ACT 366 BYF Thr Val Pro BP% Arg Lys A n Val Pro Au Oys

Lys G n VaarThic £fr 68 é8r ASA MRATcABAGCTRXE CF cACTaRATe TR @GAA GIToGAC GCC
AAT GOC AXGPARG Hiedvily@siisy An @psvalakysTial Adp CFy yaliAsovel Asp Ala Aan dy
Asn LyS 385 390 395 400

TCT ATC CCG TAC AGC TCT GAG AAC ACT TCC ATA TAC TGG CAG GAT GGA 1248
Ser Ile Pro Tyr Ser Ser Glu Asn Thr Ser Ile Tyr Trp Gln Asp Gly
405 410 415

GAC ATC CTG ACG ACG GCC ATC CTA CCT GAA GCT CTIT GTC GIT AAG TTC 1256
Asp Ile Leu Thr Thr Ala Ile Leu Pro Glu Ala Leu Val Val Lys Phe
420 425 430

AAC TTT AAG CAG CTC CTT GTA GTT CAT ATC AGA GAT CCA TTC GAT GCA 1344
Asn Phe Lys Gln Leu Leu Val Val His Ile Arg Asp Pro Phe Asp Ala
435 440 445

AAG ACA TGC GGC ATA TGT GAT AAC TAT AAT CAA GAT TCA ACT GAT GAT 1392
Lys Thr Cys Gly Ile Cys Gly Asn Tyr Asn Gln Asp Ser Thr Asp Asp

450 455 460
TTC TTT GAC GCA GAA GGA GCA TGC GCT CTA ACC CCC AAC CCC CCA GGA 1440
Phe Phe Asp Ala Glu Gly Ala Cys Ala Leu Thr Pro Asn Pro Pro Gly
465 470 475 480

TGT ACA GAG GAA CAG ARA CCA GAA GCT GAG CGA CTT TGC AAT AAT CTC 1488
Cys Thr Glu Glu Gln Lys Pro Glu Ala Glu Arg Leu Cys Asn Asn Leu
485 490 495

TTT GAT TCT TCT ATC GAC GAG AAA TGT AAT GTC TGC TAC AAG CCT GAC 1536
Phe Asp Ser Ser Ile Asp Glu Lys Cys Asn Val Cys Tyr Lys Pro Asp
500 505 510

CGG ATT GCC CGA TGT ATG TAC GAG TAT TGC CTG AGG GGA CAA CAA GGA 1584
Arg Ile Ala Arg Cys Met Tyr Glu Tyr Cys Leu Arg Gly Gln Gln Gly
515 520 525

TTT TGT GAC CAT GCT TGE GAG TTC AAG AAA GAA TGC TAC ATA AAA CAT 1632
Phe Cys Asp His Ala Trp Glu Phe Lys Lys Glu Cys Tyr Ile Lys His



75 80 85 GIT TGG GGT GGTI ACC GAG AAA TGC ACT CCT GIC ACT TGG GAA GAA TGT

462
100
Asn
GcC
Leu
TTG
Met
AAG
Arg
GAA
Cys Ser
CAG AAG
Leu Thr

Val
105
Ile
ATC
Ser
TCT
Arg
ACC
Lys
GAC

Trp
AAT
Val

CTG
Hi s
ATG
Thr

AGG
Cys
TGC
Pro
AAG

AAAAAAA 8

Ay Ay Thr
ATC GIG
G u Lys
TCT CAC
Leu Lys
AGA ACC
Asn Cys
AAG TGT
Ala Thr
AGC CCA
Val Thr

CTC

Asp Val

dn Val
Val

Val

>(2) I NFORMATI @R FOR SEQ I D NO**29:

(A LENGT HTAG]%AWWG&MCHSAC(AB)AGWET

G u Lys Cys Thr
GAG AAA GAT
Asp
CTT AAG TAT
Tyr Al a Asp
AAT TGT CAG
Lys
GCA ACG GIC
Au Tyr
GIC ACT GIT
Hs ILle
ACA TAA 732
19622 190 MTGITRAGGAATA €4 ACCTHRA TEACRAATART ACGARAGARAATAA ATAHEACATC
GAAGCCCT T'IGlBOWPA?FfFTfIWT ATAVAGPET RAT GLu TP

Pro Val
GTA GAT TTT CCA
Phe Pro Thr Val
GCA GAC TTC ATA
Phe Ile u Ay
GIC AAG AGT TCA
Ser Ser Leu Asp
GAG TAC CAC GAA
H s G ul?48- 160
CAT ATT 702 Cys
170 175 180 185
Pro Asp G n Q%

Thr Trp
ACT GIC
Lys Thr
GAG GGA
Pro Ser
TTG GAC
140 145
654 Gys
| 65 TGC
Ser Met
CCT GAC
Lys Val

Gu Au Cys 90 95

AAG ACG GAA TGC 510
Gu Cys 110 115 120
CCT TCC 5S8 Gy Ile
125 130 135 CAC TCT
606 H s Ser Leu Ser
15Q TGEP QM2 CCT GTT
Arg Pro Val Lye Thr
AGC ATG AAG CCC CAA
Lys Pro @ n G u Asp
CAG GAG AAA GIT CAC
Hs @n Lys Lys Cys

AAAT CTAGTGAATA AAAAAAAAAA

(i) SEQUENCE CHARACTERI STI CS:
APp@hAGaeRRATAEAGHT)CCBIMRAMREDNESS: N A (D)

EAFYPREAGARAET AT TTRANEI RERACTPLER omama

OTHER | NFORMVATI ON: Pl euromama | UCT T er ase t

7 SEP pppp - 39/ 43 (@V|I)¢FmAﬂdNAr_0RSGld?®ENOF3eur omanma (x) PUBLI CATI ON

| NFORMATI ON
Ala Arg Lys
Adn Ala Val
Arg Asn Arg
Val du Vval
Lys d n Val
Asn Ay Asn
Trp Gu Qu
Lya Thr Qu
GQGu dy Pro
Ser Ser Leu
Val du Tyr
Val Thr Val
Leu Thr 195
(A) LENGTH

(D) T@qévllgﬁkﬁ&ﬁﬁm@gﬁmr

Ptil osarcus

t 7S EP 2p02 -40

Ptil osarcus

GGGCGGEGEGGE GGGGGEGEEGGE GGGGGEGGGEE GGGAATGCAA TTCATCTTTG CATCAAAGAA

TTACATCAAA TCTCTAGTTG ATCAACTAAA TTGTCTCGAC AACAACAAGC AAAC ATG

(xi)
Gn,ddAl)'
Al a Tmp Piea: Asplddy

o B

Asp TY!

Thr (Lysmxga‘pwil'ermgﬂ@yscwm
Sebalh
ME

Cys gﬁ)ygNGéN?LleﬁmSéF H s Leu

‘eu Ser
Asp Q/(&) AgE R0 \falidgyseqléceAr g

Lys
Cys (;@ll?mk

Ser

Hi s GI
H s | I
( 2)(x] NFESRIMATTOBNINFCRMASEQY

A

e

SEQ I D NO: 29: Met Leu Arg Asn Cys

p Val 1 5 10 15 Thr du Mt Lye Cye
Pro Arg 20 25 30 Phe Asp Ser Thr dvy
p Thr 35 40 45 Ala Tyr Lys Ser Cys
Lya 50 55 60 A n Val Pro Qu Cys
Asp 65 70 75 80 Trp Qu Val Asp Ala
Lys 85 90 95 Cys Thr Pro Val Thr
Val 100 |05 110 Asp Phe Pro Thr Val
Lys 115 120 125 Tyr Ala Asp Phe Ile
Thr 130 |35 140 Asn Cys G n Val Lys
145 150 I55 160 Lys Cys Ala Thr

70 175 Asp Cys Ser Pro

190 G n Lye Lys Cys
(i) SEQUENCE CHARACTERI STI CS:
cI eic acid (C) STRANDEDNESS: single

§INA; GvA) ORI G NAL SOURCE:

aiiﬂ?

ro Hs Arg
Thr
YWOThr d u

u Lys Asp
Met Arg

IDN030

gur neyﬁD) (VQL EFENTURE (A NANE/ KEY:  Codi ng Sequence (lnsert A)
p Hﬁ\l 34 . 747 (D)* OTHER | NFORMATI ON:
G een uorescent rotein (GFP) (x) PUBLI CATI ON | NFORVATI ON:

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:

60

117
Met
1

ACA AGC AAA CAA TAC TCA GTC AAG CTT ACA TCA GAC TTC GAC AAC CCA 165
Thr Ser Lys Gln Tyr Ser Val Lys Leu Thr Ser Asp Phe Asp Asn Pro
) 10 15
AGA TGG ATT GGA CGA CAC AAG CAT ATG TTC AAT TTC CTT GAT GTC AAC 213
Arg Trp Ile Gly Arg Hig Lys His Met Phe Asn Phe Leu Asp Val Asn
20 25 30
CAC AAT GGA AAA ATC TCT CTT GAC GAG ATG GTC TAC AAG GCA TCT GAT 261
His Asn Gly Lys Ile Ser Leu Asp Glu Met Val Tyr Lys Ala Ser Asp
35 40 45
ATT GTC ATC AAT AAC CTT GGA GCA ACA CCT GAG CAA GCC ApAA CGA CAC 309
Ile Val Ile Asn Asn Leu Gly Ala Thr Pro Glu Gln Ala Lys Arg His

50

55

60 €5



(xi) SEQUENCE DESCRI PTI ON: SEQ | D NO: 30: TCGGCACGAG CTGGCCTCCA CACTTTAGAC
RAA ATG AAC CGC AAC GTA TTA AAGG4Met Asn Arg Asn Val Leu Lysl 5AAC ACT GGA
CTG AAA GAG ATT ATG TCG GCA AAA GCT AGC GIT GAA GGA102Asn Thr Ay Leu Lys
Gu lle Met Ser Ala Lys Ala Ser Val du Glyl0 15 20ATC GIG AAC AAT CAC GIT
TTT TCC ATG GAA GGA TTT GGA AAA GGC AAT150l1e val Asn Asn Hi s Val Phe Ser
Mt Au Ay Phe Ay Lys Ay Asn25 30 35GTR TTA TTT GGA AAC CAA TTG ATG CAA
ATC CGG GIT ACA AAG GGA GGri198val Leu Phe Ay Asn A n Leu Met An lle Arg
Val Thr Lys Ay dy40 45 50 55CCG TTG CCA TTC GCT TTC GAT ATT GIT TCC ATA
GCT TTC CAA TAC GGX46Pro Leu Pro Phe Al a Phe Asp |l e Val{ $esEf 2002A a Phe
A n Tyr Ady60 65 70AAT CGC ACT TTC ACG 1B##3-TAC CCA GAC GAC ATT GCG GAC TAC
TTT GIT294Asn Arg Thr Phe Thr Lys Tyr Pro Asp Asp Ile Ala Asp Tyr Phe Val 75

oo phe Pri By b EeRCal Fuch Gt B M iddo ot ioocar e

GCC ATT GT ATTCGﬁoTCAGATATA GTS TAGAAGATGAG p Ay Alalle

5 50 G808 BENE B i thon GGt o o

Gu Tyr Arg Ay Asns e Pro rsAanl20 5 GGA CCC GIG ATG CAA

ﬁé%emﬁﬁ%ﬁ[ %%gﬁ %&f&&gg%%é%rﬁﬁéme & A ooe

GIT CTG GIG GGC @A GTA GAT CIC GBT 534 VaI Val 1fyr I\/Et Asn Ser Gy Val Leu

106 ot CATE BRSPS TSR i 1lo T Ak &8 e i Ty ser oS

His Met Lys Thi¥s Phe 170 175 180 TAC AGA TCC ARA GGT GGA GIG AAA GAA TTC CCG

09 T Ol B B B el TS 1 I

TAC GITG GAMOGAA GGA AGC T‘IJGSGTG GAA 678 Hil80H s Arg Leu G4% Lys Thr Tyr Val

du du d | | GCC,ATT GCA CAA
CTG ACC ACHAER, CANABOGE s b8 notimes aby okl on ta Ala*G n Leu Thr
Thr 1le Ay Lys Pro Led5220 225 230 GGZSCC CTT CAT GARRITGG GIG TAG

AAAAT GACCAGAT Adi\ed A3 CARASC AT ATBEACoNe 386 AeBUndil SnaGdt TP Vak,235

ACCGT TTGGAAACEI GH5EAY TAGARATAATVALT &sCETCAR: TThT GRaATIGTHGTReLGTGTGT 840
TGTATGATCA ATAGACGT®EP TCATTCATAG CTYUAATCCT TCAGCAAKAG AAACCTCGAA 900
CCATAT TGAAGACETH A G ALA TG I e érl 66" e ARSI AN ada 6dACGCACASs 960
ATTAACGCGTCINT CAACEAGE: AGT MEEARSBCPIOT FLASDCGA: TRAARACTHIATCIFARIFATAAAT 1020
ATATATACCC TGTATARECTT ATATATATCT*®TATAGTTTG ATATHGATTA AATCTGITCT 10BO
TGATCAAAAAGAAAAARAA AR AABATAL 2ikbctdre] MTERMATT O ANCRrAr QR thide3 252 (i)
SEQUENCE CHMEREROTERP STICS: (A) LENGTH. 1279 base pairs (B) TYPE: nucleic
acid (C) STRARPEDNESS: single (D) TOPOLOGY: unknown (ii) MOLECULE TYPE:
CDNA (vi) eRehdar GCLRETeA Rircdsasarmc oscagarme yicaAcear T EANTORE TG ( A)uNAI\/E/ KEY
1 S T AT PR ARG SN

Ptil osarcu m%ﬁ (X TIO\I
(xi) SEQUENCE DESCRI PTION: SEQ I D NO: 31: GACAAA ATG AAC CGC AAC GTA TTA ARG
27 Met Aan Arg AsrPK/&NFCLRé‘ﬁTWsFOB FNNCNACT GGA CTG AAA GAG ATT ATG TCG GCA
AAA CCT AGC GIT({GALedokafer’ BudabreRiérrcky Leu Lys Gu Ile Met Ser Ala Lys Al a
Sex Val Gu Gy 18 IENQO:: Am ﬁk’a@ BPACs AAT CAC GIT TTT TCC ATG GAA GGA TTT
GGAAAAGGCAATH%?FE"%K nH|sVaI Phe Ser Met Gu Ay Phe Ay Lys
Gly Asn 25 30 35 AAC CAA TTG ATG CAA ATC CGG GIT ACA AAG
GGA GGT 171 Val Leu Phe G Asn Gln Leu Mt @n Ile Arg Val Thr Lys Ay Qy
40 45 50 55 CCG*F g&:%ﬁg oPTC GAC ATT GIT TCC ATA GCT TTC CAA TAC GGG
219 17SEP21f,(§ euProPheAIaPheAspIIeVaI Ser Ile Ala
Phe G n Tyr dy69 wcmwwmc ACT TTC ACG AAA TAC CCA GAC GAC ATT GCG GAC
TAC TTT GIT267AsH) L BECHhr Lys Tyr Pro Asp Asp Ile Ala Asp Tyr Phe
Val 75 80 85CAA GCT GGA TTT TTC TAC GAA AGA AAT CTA CGC TTT
GAA3153 n Ser Phe_lgg?r@lAM/atEG yo@ing $qeerer G u Arg Asn Leu Arg Phe G u90 95
| 00GAT GGC GCC AT gsq TA LGAA GAT GAT363Asp
Ay Ala Il e Val ‘D’lle YN E}h@% I‘%AQ’ o] L?égl; 5 Aspl05 110 1l 5AAG
TTC CAC TAC AAA(:GT@J@&@TEAN ml‘@!;@NAAC GGT TTC CCT AGT AAC411Lys Phe Hi s
Tyr Lys Val Qu Tyr Arg Ay Asn Ay Phe Pro Ser Asnl120 125 130 135GGA CCC
GIG ATG CAA AAA GCC ATC CTC GGC ATG GAG CCA TCG TTT GA&59Gy Pro Vval Met
An Lys Ala lle Leu Ay Met Au Pro Ser Phe 3 uld40 145 150GTG GIC TAC ATG
AAC AGC GGC GIT CTG GIG GGC GAA GTA GAT CTC GTT50?Val Val Tyr Met Asn Ser
@y Val Leu Val Ay du Val Aep Leu Val 155 160 165TAC AAA CTC GAG TCA GGG
AAC TAT TAC TCG TGC CAC ATG AAA ACG TTT555Tyr Lys Leu Au Ser Ay Asn Tyr
Tyr Ser Cye His Met Lys Thr Phel7o 175 | eoTAC AGA TCC AAA GGT GGA GTIG AAA
GAA TTC CCG GAA TAT CAC TTT ATC603Tyr Arg Ser Lys Gy Gy Val Lye G u Phe

~~ o~ " ~ T 1 A EFSE | 27N A AT A 7 A™ /7 NINVT NI <A™ AN A M AR NN ™ AN 7 NT 7 7N A



(1) SEQUENCE CHARACTERI STICS: (A) LENGTH:. 238 am no acids 1 7 SEP 2D02
-43143 (B) TYPE: polypeptide (C) STRANDEDNESS. N A (D) TOPOLOGY: unknown
(i1i) MOLECULE TYPE: Protein (A) NAME/ KEY: Ptil oaarcus gurneyi G een

Fl uareacent Protein (GFP) (B) LOCATION: (D) OTHER | NFORVATI ON: Ptil osarcus
G een Fluorescent Protein (GFP) (vi) ORI G NAL SOURCE: Ptil osarcus gurneyi
(x} PUBLI CATI ON TNFORMATTON (xi) SEQUENCE DESCRI PTTON: SEQ | D NO: 32: Met
Asn Arg Asn Val Leu Lys Asn Thr Ay Leu Lya Qu Ile Mt Se«rﬂsgpéda 7, 5 Ala
Lye Ala Ser Val u Gy Ile Val Aen Asn His Val Phe Ser Met 20 2 %0 Au
Gy Phe Ay Lya Ay Asn Aen Val Leu Phe@{#é Aan G n Leu Met G n 35 40 95
Ile Arg Val Thr Lys Ay @y Pro Leu Pro Ala Phe Asp Ile Val 50 B5 60 .
Ser Ile Ala Phe A n Tyr Gy Asn Arg Thr Phe Thr Lya Tyr Pro Asp 65 70 75 80
Asp Ile Ala Asp Tyh, A@@Ho\ggl fAheeX. Rhe Pro Ala Gy Phe Phe Tyr 85 90 95
Gu Arg Asn Leu Ar@) FfteLEd Beqi@fceympAkfaohb &fVadmpfaentdxe Arg Ser 100 105 110
Agp Ile Ser Leu d i As NB@S SH‘PF\@I‘FIFHH Tgetyegs Val Qu Tyr Arg 115 120 125
Gy Asn Ay PhePré) Wal Met Adn Lys Ala Ile Leu 130 135 140
Gly Met G u Pro Sex) Rheed msz\tatas\ial Tyr Met Aen Ser Gy Val Leu 145 150 155
160 Val Ay du Vare) R3EE{ ée8NVal Tyr Lys Leu Qu Ser Gy Asn Tyr Tyr 165 170

175 Ser Cya H| a(Mgt %N&hﬁmj:’clﬂgpﬁm RAE§ I%ego l§ys Ay Gy Val Lys Gu 180 185
190 Phe Pro S elle Hs Hs Arg G u Lys Thr Tyr Val 195 200

P
205 GLu C%@wﬂ FROER OFF 2P <CT A B35 TIE GANPACE n 14U 210 215
220 Thr Thr efl e Ry %‘f Gﬁﬂr 1EU gﬁ] Exioue%ﬁﬁﬁ cil Pger ARAF" 225 230
"AH A1 hA YA | A IRA A YUA. YaA RYA | A ANLA SIr AL Al AT AUA AA . AYL.A A

L. AY. AY. An GBY 237 AYS CAGPIRIET TNCET GAF GEEU. A3WSA3; . Al A
F. AFF. AS, Rlpgi\?é’F %Aﬁ‘ﬁ Hs Lyilefaﬁ /5l i Ee“ asp Vai ! [

OOX??????? >~????????? ?? x°°x°~x 99 ?????? ?~ |~~9999 99 ?>?7~ 99 99~~?????
~~'>'>'>~~'>'>'>'96T'3*T$ TT T>$”‘3'F>'9GA B ACH CLT, GAR, GCQ)M%“?‘????’&%?????? 2
;.; e"ﬁal sn’ Asn Leu Gl ’g{ Thr Pr‘OXGlu %%A)Ala Arg """""""
PPV~ >'> AR 9'>~~'>'> >~'>'>'>> P ~7~ ’?~so~’?’?11<> > T >| | | ~~2>~~| ~>??
?2?2~~| | | ~~’7’7~~| >~’7’7’7 ~2?7> lels ’7’7> |1j <<>>~ >S>>?~~ Jﬂ“ <>?~ |1j 11_~’7’7>4 ~?| <<<>>>>
S>>5927D T GTA cC TTC'TTC GGA GGA GCT GGA ATG AAA 'TA
la Val Glu Ala Phe Phe Gly Gly Ala Gly Met Lys
XX( X#. #. ’><%9??.?. P .????~>>?8????????’? ’>~~’>75~~>>~>~~’>’> ?% ’KX~~’>~| >P?~~2?7?~7

>S~P~P~7?>~?~ >’>|G1Z ~PPVP??2? ~~’?g’? <P>P~P~>7~727 ~~’?>>’???48|8>~?~~????
27 e R ST B RO L B T S Ak B

OOO|<<>>OOO 999|||9|||~P4~~<O|~<O><|O>?ﬁ0>|<>999|9|~992§9 >>OO> >>~~~||>~9>
7>7~||~7X7 7tgFE|$P |%ﬁ?l {%@ %£7>7t7777§?75M17§f &Schg>> |77 2f>~77|>7|7
||| 2] ~| 2~?-+L g U Bew Tgs ATy TyY S8 7%?61‘1-?{ he |Led | [k <><>>~<~>77>~77
>>>7~ 9>9~~|9>>>9|9>90ﬂ09~|9|9|99|>9P&F|9<||<>9 99~ jl@> ~9~|<<9<x>>999~~>|~

| | °°| ?X| ?X| ¥ |k e HT b ’%H; |14r8 CAT AT Zi?robz?coxz?p?lakg CRE AL 2> P Fpal ~?7X P>~

~~~~~~ X‘ﬂfg’%eh‘*'rrp‘*c'ly> Ata-Teu Phe 238 Ile Ile Asp Lys Asp Gln Asn
&QN{ vpj d_YSU] caU] ¥&] caU] cal] cal] d&Pca] cal] caU] catfzxal] cal] ca] ca] c. al] ca] ca]
cal] ca] ca] chChCRiCr@) 67 e %ﬁi%]a%hca_&] 82 &E@aAA TCT GAT GGC 432
HUex, . Hf zt cilg’ N aUleadcalonble sl aap aadl] maateathc Ladjsea asp cly
W] ca] call caU]®¥4] ca] c. a]ca] c(adPea]lc(alca]lc(a] é¥ c(a]calc(a]calc(aU c(a]c(au
|elalca 1 b are ol ko WhmlFdh abcald sal salhor dhgakeahall cald oa
UV] cal] ca] aialiie cild] s&] sewrad) € asp)\dve atducai] clalJpe Arg val Cys Asp
aU] ca] caU] ddfca]calca]caU é&jcaljcav{ 1 3 BQ U X ] bl 160

ATT GAT GAA AGT GGA CAG CTC GAT GTT GAT GAG ATG ACA AGA CAA CAT 528
Ile Asp Glu Ser Gly Gln Leu Asp Val Asp Glu Met Thr Arg Gln His
165 170 175
TTA GGA TTT TGG TAC ACC ATG GAT CCT GCT TGC GAA AAG CTC TAC GGT 576
Leu Gly Phe Trp Tyr Thr Met Asp Pro Ala Cys Glu Lys Leu Tyr Gly
180 185 190
GGA GCT GTC CCC TAA 591

Gly Ala Val Pro *
195



t ~

~xrl gb] Xi U ca] ] ca] c&a] ca] cal] cal] cal cal] ca] ca] ca] ca] cal] cal cal] ca] cal] ca]
ca] caU] ca] cal] ca] cal] caU] ca] ca] ca] ca] ca] ca] ca
+/ 13448FXI {/ : >NXyzupke™ ZUi U] ca] caU] ca] caV] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca

V] ca] ca] ca] ca] ca] cal] caD] caU] caU] cal] cal] ca] ca] c. a] cal]ca WV] ca

Lepkgpl ai ©

dl nt v ~

aU] ca] cal] ca] cal] ca] c. a] ca] caU] ca] ca] c$a] ca] ca] cal ca] ca

{uoga\ViUca]V]calc aUc aD@c aUc

aJjcaljcaUcalcaljc aUc a

ATG
Met

cca
Pro

AAC
Asn

GAT
Asp

CAC
His
65

GGT
Gly

GCT
Ala

CGT
Arg

-16/43-

(2) INFORMATION FOR SEQ ID NO:7:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 591 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA
(1ii) HYPOTHETICAL: NO
(iv) ANTISENSE: NO

(v) FRAGMENT TYPE:

(vi) ORIGINAL SOURCE:
(ix) FEATURE:

(A) NAME/KEY: Coding Sequence
{(B) LOCATION: 1...588
(D) OTHER INFORMATION: Recombinant Aegquorin AEQ2

(x) PUBLICATION INFORMATION:

(A) AUTHORS: Prasher et al.

(B) TITLE: Sequence Comparisons of Complementary
DNAs Encoding Aequorin Isotypes

(C) JOURNAL: Biochemistry

(D) VOLUME: 26

(F) PAGES: 1326-1332

(G) DATE: 1987

(xi) SEQUENCE

ACC
Thr

AGA
Arg

CAC
His

ATT
Ile
50

AAR
Lys

GTG
Val

ACT
Thr

ATA
Ile

AGC GAA CAR
Ser Glu Gln

TGG
Trp

AAT
Asn
35

GTC
Val

GAT
Asp

GAA
Glu

GAT
Asp

TGG
Trp

ATT
Ile
20

GGA
Gly

ATC
Ile

GCT
Ala

ACT
Thr

GAA
Glu
100

GGT
Gly

5

GGA
Gly

ARA
Lys

ART
Asn

GTA
Val

GAT
Asp
85

TG

Leu

GAT
Asp

DESCRIPTION: SEQ ID

TAC TCA GTC
Tyr Ser Val

CGA
Arg

ATC
Ile

AAC
Asn

GAA
Glu
70

TGG
Trp

GAG
Glu

GCT
Ala

CAC
His

TCT
Ser

CIT
Leu
1)

GCC
Ala

CCT
Pro

AAA
Lys

TTG
Leu

ARG
Lys

CTT
Leu
40

GGA
Gly

TTC
Phe

GCA
Ala

TAC
Tyr

TTC
Phe

AAG
Lys

CAT
Hig
25

GAC
Asp

GCA
Ala

TTC
Phe

TAT
Tyr

ace
Ala
105

GAT
Asp

CTT
Leu
10

ATG
Met

GAG
Glu

ACA
Thr

GGA
Gly

ATT
Ile
90

Lys

ATC
Ile

NO:

ACA
Thr

TTC
Phe

ATG
Met

CcCcT
Pro

GGA
Gly
75

GAA
Glu

AAC
Asn

GTT
val

7

TCA
Ser

AAT
Asn

GTC
val

GAG
Glu
60

GCT
Ala

GGA
Gly

GAA
Glu

GAC
Asp

GAC
Asp

TTC
Phe

TAC
Tyr
45

Gln

GGA
Gly

TGG
Trp

cca
Pro

Lys

TTC
Phe

CTT
Leu
30

ARG
Lys

GCC
Ala

ATG
Met

ARR
Lys

ACG
Thr
110

GAT
Asp

GAC
Asp
15

GAT
Asp

GCA
Ala

Lys

Lys

Lys
95

CcTC
Leu

CAA
Gln

ARC
Asn

GTC
Val

TCT
Ser

CGA
Arg

TAT
Tyr
80

TTG
Leu

ATC
Ile

AAT
Asn

48

96

144

192

240

288

336

384

) <QX



$,/?S\ eqsuxzt ni d_YTc] cal] ca] ca] ca] cal] cal] ca] ca

WV] caU] ca] ca]ca]ca]calcaV]ca]lc aUlc

a]J c. a] ca] ca] ca] cal] caU] ca] ca] cal] ca] ca] ca] ca] ca

*0=~dnM"{vql fa\ Vc] U] ca] ca] cal] ca] ca] ca] ca] caU] ca] ca] ca] c. a] cal] ca] ca] c. al]
cal ca]ca]ca] c. a] caUl ca] ca] c. aU] ca] ca] cal] cal] ca] ca] cBa Hny

U<|, AZp~{upj d*YSI f a\ VU] ca] caU] cal] cal] ca] cal] ca] caU] cal] cal] ca] cal] cal] cay
cal] ca] ca] ca] cal] ca] calU] ca] caU] ca] caU] ca] caU] ca] ca] ca] caBR[,| u KN
HHNSQB$$$$<%84 xr mhe] WRI f a\ V] cal] caU] ca] ca] ca] caU] ca] cal] ca] CaLﬂﬁ a! cay ca] ca
U] ca] cal] ca] cal] ca] caU] cal] cal] ca] cal] caUlcaU] ca] cal] caU] ch

210 -16/43-

())**}, , L. X. 1/ x/ 000000zupke™ ZUl f a\ V] c] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca
] ca] caU] ca] cal cg.] cal] ca] cal] ca] fz%U] cal] cal] caUl,gay] ca] cal] cal] cal] cal ca00
@L222¢3q334585! 5y 55;

; 1<E<URv<<esATeqC-NIrT-ACH D6 CBTTRAR c 3] eat/ren E cal céjxal cajcalc
a] caU] ca] C%W]K‘J} tig &8 é'a‘U]Aéa] ] ] Yﬂ Egﬂ CEY q4Y c4f ﬁr Fﬁcab} 011 Jealcal
D>>>?@\hBl B I—G4Hd| I 1 =JKLLL j N
o vpkfAfcUmtyafAq ctf @ cmaw caks cal ¢ ca] calc
aj %a{ cg] C ) 4 ﬁ égfg%mu\maﬁyeaﬂ g (L,ggf %@]a‘}ggf%]gc@@] 4R]UR$E]SRR}% ngA
TFTTTVU U_UOUUVWVW WNAZ [ [ xsnl d"y] cU] c] cal| ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]
ca] cal] cal) & ajcea cat/paalrca)isal @a) @dU] cabm
’\’\l\ddzzleegeﬁé’]eg‘%]ﬁgﬁ%ﬁ%r‘j%ﬁqlf‘]Iﬁ%p‘]ﬁ? Ell\@_ £y r’f‘ﬁ‘é\]TW’lhBF!:%]“L’aiﬁ]qcalchalJ] cal] cau
] cal] caU] cal] cal] caU] calU] cal] caU] caU] cal] caU] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca

cajcallc @EPAI FTT ¢ BAenATAMTS (3o PGS tARELCTE Vné[&a] ca] ca

(L:J]a] c!a] caj] chy &) 8% ]Téalj]hca\]eca’]‘s@a%%%’%ﬁ%a]yﬁaﬁ l%]' caU] (E:J!aU] ]caU} caa
caU] cay] cal] ca] cal] ca] cauv+v8v@\ vvvv" wwxxxGxbxy9yzz*{ E{| | v} y} ~~~#~+~/ ~zt oI
drYsnU] U c%@&c%%@ ¢aured] cal ca] cay ca] cay] ca] cay] ca] cal ca] calf¥a] cal ca
UV] cal] ca] ¢ ]{ l‘jf%a] cal] cal] ca] ca] ca] cal/ ~3~?~C~J~W-" ~~~x_i CKW j n{ vgkf " [
V] ] ca] caU] ca] cal] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ¢ a] céq’'c ARCRWEQY FQRASEQ ID NO:8:

BFRqv} xr mgb\ W vakf sdoMiddeCaldhsad=g addhes cal] ca] ca] ca] ca] cal] ca] caU] ca] cal] ca]
cal] ca] cal] ca] calhca mw} cap cask amlieaU] ca] cal] ca] ca] caPm OScl o] ". }wrl f~ ZTng
b\ Wvagkf " [ U] caU] aR§dtlcal ca] ca] cal] cal] cal] cal] ca] caU] cal ca]
caU] ca] cal] ca] ca )ca- calgaabl cal] ca] caU] calr 0>FQXgl u% Al dzuoj e_ZT{vqgkf"
[ U ca] caU)ca]ca ca cag ca] ca ca ca] cal] ca] cal] cal] ca] caU] ca] cal] ca] cal] ca]

cal] ca] cal] ca]c PCadk( 1BK h| {vgl ga\ Wkf " [ U] ] ca] caU] ca] ca] ca]
ca] cal ca] ca] ca] {1{;&] Ecg]éMENT %]Pga] ca] ca] ca] cal] cal] ca] cal] ca] cal] ca] cal] ca] cay
ca] cal] ca] ca v
] d% 2#19} vpj] d_YTI Hé] \@%ﬁma%%ﬁ cal] cal] calU] cal] cal] cal] cal] ca] ca] ca] ca] cal]
ca] ca] ca] caU] caU] ca] cal] ca] ca ca] ca] cal] ca] cal] ca] cal] caf s{ 1=<LUzupkfa\ W c
] ca] ca] ca] ca] ca] c§ %%F%r] § 1§§I]SGE‘]‘?P§FJ] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca
caj Cca] Ca] Caj caf Cap)C ecombinant Aequorin AEQ3

@pf “bpw) ?hyt ni d’\ka)a\6 "6’% cal céof:agcalj]bca] caAU]q‘(l:a] caj gaU] ca] cal] ca] ca] ca] ca
U] ca] ca] ca] ca] c&Y C%HB(’:'V% %"&&]‘]ﬁﬂ% 4] ca] ca] cal]calca Y}; Tb
$- AI7j 1. {vdl gb] X] ¢d)] aaherbcaksalkeadcal ca] cal caV] ca] ca] ca] ca] ca] ca] ca] ca] ca
cal ca] ca] ca] ca] cal(®iaJreEc ecga}rm ewparisond o€ BompBBpetaEVzt 0j d_ZU] ] ca] ca] caU
] ca] ca] cal] ca] ca] ¢a ] kiﬁﬁ%&ﬁ]"cﬁ’]"éﬁﬁe@a] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] cay qmm suuzupje [V]]]ca] ca] ca] caU] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cal] cafc Zpers]: cgf&éa]-‘ﬂéa] cal] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca!
ux[]iq}G{.6n}~xs X [V] ]1U] cal] ca] ca] caU] ca] cal] ca] caU] ca] cal] ca] ca
U ca] cal] ca] caViaa] mhmcm]scﬁjm&]mabwwbm] gal] ca] cal] ca] cal] cabpv(Q h?"S

h~ysnhc"YTzupj.e | ca ca a a] calUl calca caU] caU] cal] ca]c
ot e cou S ot nbnont Doy s AL el

| Ybs} xrmhc/ Y] e cal ca] ca] ca ca cajiea] ca] ca] ca] caUrsal ca] cal] ca] cal ca]
ca] cal] ca] ca] cal ca] calcalcalcalcalcalca

Sosf o o 4 égﬁ L G ﬁ%ﬁéﬁ% %@%ﬁm B GRS R caUa) cay) ca
caU] ca]call ca ca] ca]ma] ca] ca] ca] ca] @af ca] cal ca $nv 30

xHT8xeaG w mhb] XSj e] ca] ca] cal] ca] ca] ca] caU] ca] ca] ca] ca] cal] ca] ca] caU] cal] ca
] cal] ca] caU] ca] caU] ca] cal] ca] caU] ca] caU] ca] cal] ca] ca

G _1>F4Rtj >!)?Lh#c{vpke [ UU] ca] ca] caV] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj] ca] ca] ca] ca]ca] caUl ca] ca] ca]ca] ca]ca]ca]caU calca]jca! >IJNpt*8H S i m

alm!!'!~ysnhb\ WR{ vp] c"a] cal] cal] caU] ca] cal] ca] cal] ca] cal] ca] caU] cal] cal] caU
] caU] caU] cal] ca] cal] ca] caU] ca] caU] ca] ca] cal] ca] caU] ca] ca! ! """ " ##, ###=3K$$$%
YR&

(B(((((>»KS)u)))*zuojd_Y]c"a] U ca] caU] ca] caU] ca] ca] ca] ca] caU] ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] cal ca] caU] ca] caU] ca

L &L L .8 AR I =—yp="



- 109%&' () --109%&' ()--10%&' ()--10%& ()-- 10%& ()-- 10%& () - sT5CH#3V- 10%& () - - 10%
& ()--10%& ()--10%& ()--10%& ()--10%& ()--10%& () - &K, CH#- 10%&' () -- 10%&' () - -
109& ()--109& ()-#3v --109& ()--109%& ()- & *36ij eA C#- 10%¢+3v

- 109%& () --109%& () --10%& () -- 10%&' ()-#3v -j mkynJOCH- 10%&' () - #3v

- 109%& ()--10%& ()--10%& ()--10%& ()--10%& ()-eF, C#- 10%& () -- 10%& () - - 10%&
()-#3V --109& ()--109%& ()- - 109%& () - HINRTUeA, C#- 109& #3v

21098 () --109%& () --10%& () --10%& () -- 10%&' () - UXaenr vxi J+C 10%& () - - 10%&' 0
- 1098 ()--109%& ()--10%& ()--10%& ()-- 10%& ()- XbA+C- 10% f ; %m@@

3:1097& ()-( s$109F& ()-m 109%& ()-#3v --10%& ()-vU4 | f10948& (

0l f 1097& ()- Ol f109%7& ()- f109& ()-10710%307 f:s$10%& () - Hu|[ vUs
9V10%) & () - Z V10(V])‘&' ()-Z &10%& () &109%& ()- . 109%& ()-

. 109%& () - Eléc ; W&'f " 100 & &%BTV%T‘%H& 0@}) Z YA0% & & ()-Z
V10% 4" & ( ?ﬁ@%&@"t))’%? g Leu%%f,t M)Vaéﬁ 851s) sdb 810W& () -
-10% 3& () - _10%/&'s() - 4o> Vo &4 ) - -10%&'() 9100/&&'() Z
10%& () - 107107%.07 <’;1r&10(%7&'c§i bﬁ/ghkal 10(%7}\&('; /(7&' (1%
10%& ()- iﬁﬁ& ?Slﬁi%ﬁn( )rrﬁld%ﬁvmzm @g‘ & ()-|
1097& () -1 10% 1097 & (35 100/(7&' () - z{ }eex X@| | 100/(7&'()4
1097& () -1 00/(7&'6& ow&'&Ax D4l _109%1 _10% ()-| 109778 () -1
1 C. GGA
10%& () -1 gD % gtﬁ?iﬁi" PO B& Gh Y %&. ?ﬁ ¢yl
109%778&' () - (|e | - Ddbo 10%|-310/<7 w&' -leW&'()
T o A e S b
| £ 1097& ( )éi%ﬁi Thlr, oLolie f1 2100 L (-
| -f109%07& ()
GCT ACT GAT GAA TTG GAG ARA TAC GCC AAA AAC GAA CCA ACG CTC ATC 336
Ala Thr Asp Glu Leu Glu Lys Tyr Ala Lys Asn Glu Pro Thr Leu Ile
100 105 110
CGT ATA TGG GGT GAT GCT TTG TTC GAT ATC GTT GAC AAA GAT CAA AAT 384
Arg Ile Trp Gly Asp Ala Leu Phe Asp Ile Val Asp Lys Asp Gln Asn
115 120 125
GGA GCC ATT ACA CTG GAT GRA TGG AAA GCA TAC ACC AARA GCT GCT GGT 432
Gly Ala Ile Thr Leu Asp Glu Trp Lys Ala Tyr Thr Lys Ala Ala Gly
130 135 140
ATC ATC CAA TCA TCA GAA GAT TGC GAG GAA ACA TTC AGA GTG TGC GAT 480
Ile Ile Gln Ser Ser Glu Asp Cys Glu Glu Thr Phe Arg Val Cys Asp
145 150 155 160
ATT GAT GAA AAT GGA CAA CTC GAT GTT GAT GAG ATG ACA AGA CAA CAT 528
Ile Asp Glu Asn Gly Gln Leu Asp Val Asp Glu Met Thr Arg Gln His
165 170 178
TTA GGA TTT TGG TAC ACC ATG GAT CCT GCT TGC GAA AAG CTC TAC GGT 576
Leu Gly Phe Trp Tyr Thr Met Asp Pro Ala Cys Glu Lys Leu Tyr Gly
180 185 190
GGA GCT GTC CCC TAA 591
Gly Ala Val Pro *
195

(2) INFORMATION FOR SEQ ID NO:9:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 567 base paixs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA
(iii) EYPOTHETICAL: NO
(iv) ANTISENSE: NO

(v) FRAGMENT TYPE:

(vi) ORIGINAL SOURCE:
(ix) FEATURE:

(A) NAME/KEY: Coding Sequence
(B) LOCATION: 1...567
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JOURNAL: Am. Chem. Socc.
(D) VOLUME: 24
(E) ISSUE: 24

(F) PAGES: 6762-6771
(G) DATE: 1985

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9: ]

GTC AAG CTT ACA CCA GAC TTC GAC AAC CCA AAA TGG ATT GGA CGA CAC 48
Val Lys Leu Thr Pro Asp Phe Asp Asn Pro Lys Trp Ile Gly Arg His
1 5 10 15

AAG CAC ATG TTT AAT TTT CTT GAT GTC AAC CAC AAT GGA AGG ATC TCT 96
Lys His Met Phe Asn Phe Leu Asp Val Asn His Asn Gly Arg Ile Ser
20 25 30

CIT GAC GAG ATG GTC TAC AAG GCG TCC GAT ATT GIT ATA AAC AAT CTT 144
Leu Asp Glu Met Val Tyr Lys Ala Ser Asp Ile Val Tle Asn Asn Leu
35 40 45

GGA GCA ACA CCT GAA CAA GCC AAA CGT CAC ARA GAT GCT GTA GAA GCC 192
Gly Ala Thr Pro Glu Gln Ala Lys Axg His Lys Asp Ala Val Glu Ala
50 55 60

TTC TTC GGA GGA GCT GCA ATG AAA TAT GGT GTA GAA ACT GAA TGG CCT 240
Phe Phe Gly Gly Ala Ala Met Lys Tyr Gly val Glu Thr Glu Trp Pro
65 70 75 80

GAA TAC ATC GAA GGA TGG AAA AGA CTG GCT TCC GAG GAA TTG AAA AGG 288
Glu Tyr Ile Glu Gly Trp Lys Arg Leu Ala Ser Glu Glu Leu Lys Arg
85 90 95

TAT TCA AAA AAC CAA ATC ACA CTT ATT CGT TTA TGG GGT GAT GCA TTG 336
Tyr Ser Lys Asn Gln Ile Thr Leu Ile Arg Leu Trp Gly Asp Ala Leu
100 105 110

TTC GAT ATC ATT GAC AAA GAC CAA AAT GGA GCT ATT TCA CTG GAT GARA 384
Phe Asp Ile Ile Asp Lys Asp Gln Asn Gly Ala Ile Ser Leu Asp Glu
115 120 125

TGG AAA GCA TAC ACC ARA TCT GCT GGC ATC ATC CAA TCG TCA GAA GAT 432
Trp Lys Ala Tyr Thr Lys Ser Ala Gly Ile Ile Gln Ser Ser Glu Asp
130 135 140

TGC GAG GAA ACA TTC AGA GTG TGC GAT ATT GAT GAA AGT GGA CAG CTC 480
Cys Glu Glu Thr Phe Arg Val Cys Asp Ile Asp Glu Ser Gly Gln Leu
145 150 155 160

GAT GTT GAT GAG ATG ACA AGA CAA CAT TTA GGA TTT TGG TAC ACC ATG 528
Asp Val Asp Glu Met Thr Arg Gln His Leu Gly Phe Trp Tyr Thr Met
165 170 175

GAT CCT GCT TGC GAA AAG CTC TAC GGT GGA GCT GTC CCC 567
Asp Pro Ala Cys Glu Lys Leu Tyr Gly Gly Ala Val Pro
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tF 110%7h& ()- ﬁ.)pEEQUENCE CHARACTERISTICS:
(A) LENGTH: 588 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTISENSE: NO

(v) FRAGMENT TYPE:

(vi) ORIGINAL SOURCE:
(ix) FEATURE:

(A) NAME/KEY: Coding Sequence
(B) LOCATION: 1...588
(D) OTHER INFORMATION: Aequorin mutant w/increased
bioluminescence activity
(x) PUBLICATION INFORMATION:
PATENT NO.: 5,360,728

(K) RELEVANT RESIDUES IN SEQ ID NO: 10:
Asp 124 changed to Ser

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10:

ATG ACC AGC GAA CAA TAC TCA GTC AAG CTT ACA CCA GAC TTC GAC AAC 48
Met Thr Ser Glu Gln Tyr Sexr Val Lys Leu Thr Pro Asp Phe Asp Asn
1 5 10 15
CCA AAA TGG ATT GGA CGA CAC AAG CAC ATG TTT AAT TIT CTT GAT GTC 96
Pro Lys Trp Ile Gly Arg His Lys His Met Phe Asn Phe Leu Asp Val
20 25 30
AAC CAC AAT GGA AGG ATC TCT CTT GAC GAG ATG GTC TAC AAG GCG TCC 144
Asn His Asn Gly Arg Ile Ser Leu Asp Glu Met Val Tyr Lys Ala Ser
35 40 45
GAT ATT GTT ATA AAC AAT CTT GGA GCA ACA CCT GAA CAA GCC AAA CGT 192
Asp Ile Val Ile Asn Aan Leu Gly Ala Thr Pro Glu Gln Ala Lys Arg
50 55 60

CAC AAA GAT GCT GTA GAA GCC TTC TTC GGA GGA GCT GCA ATG AAA TAT 240
Hig Lys Asp Ala Val Glu Ala Phe Phe Gly Gly Ala Ala Met Lys Tyr

65 70 75 80

GGT GTA GAA ACT GAA TGG CCT GAA TAC ATC GAA GGA TGG AAA AGA CTG 288
Gly Val Glu Thr Glu Trp Pro Glu Tyr Ile Glu Gly Trp Lys Arg Leu

85 90 95
GCT TCC GAG GAA TTG ARA AGG TAT TCA AAA AAC CAA ATC ACA CTT ATT 336
Ala Ser Glu Glu Leu Lys Arg Tyr Ser Lys Asn Gln Ile Thr Leu Ile
100 105 110
CQT TTA TGG GGT GAT GCA TTG TTC GAT ATC ATT TCC AAA GAC CAA AAT 384

Arg Leu Trp Gly Asp Ala Leu Phe Asp Ile Ile Ser Lys Asp Gln Asn
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(A) NAME/KEY: Coding Sequence

(B) LOCATION: 259...975
(D) OTHER INFORMATION: Renilla mulleri GFP

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:

GGTTATACAC AAGTGTATCG CGTATCTGCA GACGCATCTA GTGGGATTAT TCGAGCGGTA 60
GTATTTACGT CAGACCTGTC TAATCGAAAC CACAACAAAC TCTTAAAATA AGCCACATTT 120
ACATAATATC TAAGAGACGC CTCATTTAAG AGTAGTAAAA ATATAATATA TGATAGAGTA 180
TACAACTCTC GCCTTAGACA GACAGTGTGC AACAGAGTAA CTCTTIGTTAA TGCAATCGAA 240

AGCGTCAAGA GAGATAAG ATG AGT AAA CAA ATA TTG AAG AAC ACT TGT TTA 291

Met Ser Lys Gln Ile Leu Lys Asn Thr Cys Leu

1 =) 10
CAA GAA GTA ATG TCG TAT AAA GTA AAT CTG GAA GGA ATT GTA AAC AAC 339
Gln Glu Val Met Ser Tyr Lys Val Asn Leu Glu Gly Ile Val Asn Asn
15 20 25
CAT GTT TTT ACA ATG GAG GGT TGC GGC ARA GGG AAT ATT TTA TTC GGC 387
His Val Phe Thr Met Glu Gly Cys Gly Lys Gly Asn Ile Leu Phe Gly
30 35 40
AAT CAA CTG GTIT CAG ATT CGT GTC ACG AAA GGG GCC CCA CTG CCT TTT 435
Asn Gln Leu Val Gln Ile Arg Val Thr Lys Gly Ala Pro Leu Pro Phe
45 50 55
GCA TTT GAT ATT GTG TCA CCA GCT TTIT CAA TAT GGC AAC CGT ACT TIC 483
Ala Phe Asp Ile Val Ser Pro Ala Phe Gln Tyr Gly Asn Arg Thr Phe
60 65 70 75
ACG AAA TAT CCG AAT GAT ATA TCA GAT TAT TIT ATA CAA TCA TTT CCA 531
Thr Lys Tyr Pro Asn Asp Ile Ser Asp Tyr Phe Ile Gln Ser Phe Pro
80 85 S0
GCA GGA TTT ATG TAT GAA CGA ACA TTA CGT TAC GAA GAT GGC GGA CTIT 579
Ala Gly Phe Met Tyr Glu Arg Thr Leu Arg Tyr Glu Asp Gly Gly Leu
95 100 105

GTT GAA ATT CGT TCA GAT ATA AAT TTA ATA GAA GAC AAG TTC GTC TAC 627

Val Glu Ile Arg Ser Asp Ile Asn Leu Ile Glu Asp Lys Phe Val Tyr
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Glu Trp Val *

AATTTTTTAA ACAATTATCA ATGTTTTGTG ATATGTTTGT AAAAAAAAAA AAAMRAARL 1079
(2) INFORMATION FOR SEQ ID NO:16:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 238 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(1iii) HYPOTHETICAL: NO

(iv) ANTISENSE: NO

(v) FRAGMENT TYPE: internal
(vi) ORIGINAL SOURCE:

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:16:

Met Ser Lys Gln Ile Leu Lys Asn Thrx Cys Leu Gln Glu Val Met Ser
T;r Lys Val Asn Lgu Glu Gly Ile Vval ign Asn His Val Phe %ir Met
Glu Gly Cys égy Lys Gly Asn Ile iZu Phe Gly Asn Gln igu Val Gln
Ile Arg 321 Thr Lys Gly Ala ;20 Leu Pro Phe Ala ;ie Agp Ile Vval
Ser ggo Ala Phe Gln Tyr giy Asn Arg Thr Phe ggr Lys Tyr Pro Asn
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“abekl m P* m Knu VI, nl@3k& ()P . miOYkA () - P
r Leu Arg Ty lu Asp G eu Val Glu Ile Arg Ser
100 105 110
Asp Ile Asn Leu Ile Glu Asp Lys Phe Val Tyr Arg Val Glu Tyr Lys
115 120 125
Gly Ser Asn Phe Pro Asp Asp Gly Pro Val Met @ln Lys Thr Ile Leu
130 135 140
Gly Ile Glu Pro Ser Phe Glu Ala Met Tyr Met Asn Asn Gly Val Leu
145 150 155 160
Val Gly Glu Val Ile Leu Val Tyr Lys Leu Asn Ser Gly Lys Tyr Tyr
165 170 175
Ser Cys His Met Lys Thr Leu Met Lys Ser Lys Gly Val Val Lys Glu
180 185 190
Phe Pro Ser Tyr His Phe Ile Gln His Arg Leu Glu Lys Thr Tyr Val
195 200 205
Glu Asp Gly Gly Phe Val Glu Gln His Glu Thr Ala Ile Ala Gln Met
210 215 220
Thr Ser Ile Gly Lys Pro Leu Gly Ser Leu His Glu Trp Val
225 230 235

(2) INFORMATION FOR SEQ ID NO:17:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1217 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: Genomic DNA
(11i) HYPOTHETICAL: NO

(iv) ANTISENSE: NO

(v) FRAGMENT TYPE:

(vi) ORIGINAL SOURCE:

(ix) FEATURE:

(A) NAME/KEY: Coding Sequence
(B) LOCATION: 31...963
(D) OTHER INFORMATION: Renilla mulleri luciferase

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:

CGGCACGAGG TTTAAGAATC AATAAAAAARA ATG ACG TCA AAA GTIT TAC GAT CCT 54

Met Thr Ser Lys Val Tyr Asp Pro
1 5

GAA TTA AGA AAA CGC ATG ATT ACT GGT CCA CAA TGG TGG GCA AGA TGT 102
Glu Leu Arg Lys Arg Met Ile Thr Gly Pro Gln Trp Trp Ala Arg Cys
10 15 20

AAA CAA ATG AAT GTT CTT GAT TCA TTT ATT AAT TAT TAT GAT TCA GAA 150
Lys Gln Met Asn Val Leu Asp Ser Phe Ile Asn Tyr Tyr Asp Ser Glu
25 30 35 40

AAA CAT GCA GAA AAT GCA GTT ATA TTT TTA CAT GGT AAT GCA GCA TCT 198
Lys His Ala Glu Asn Ala Val Ile Phe Leu His Gly Asn Ala Ala Ser
45 50 55

TCT TAT TTA TGG CGT CAT GTT GTA CCA CAT GTIT GAA CCA GTG GCG CGA 246
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hé Lys His Leu Asn Leu Pro Lys Lys Ile Ile Phe Val Gly His Agp
105 110 115 120

TGG GGT GCT TGT TTA GCA TTIT CAT TAT TGC TAT GAA CAT CAG GAT CGC 438
Trp Gly Ala Cys Leu Ala Phe His Tyr Cys Tyr Glu His Gln Asp Arg
125 130 135

ATC AAMA GCA GTT GTT CAT GCT GAA AGT GTA GTA GAT GTG ATT GAA TCG 486
Ile Lys Ala Val val His Ala Glu Ser Val Val Asp Val Ile Glu Sexr
140 145 150

TGG GAC GAA TGG CCT GAT ATT GAAR GAA GAT ATT GCT TTG ATT AAA TCT 534
Trp Asp Glu Trp Pro Asp Ile Glu Glu Asp Ile Ala Leu Ile Lys Ser
155 160 165

GAA GAA GGA GAA AAA ATG GTT TTA GAG AAT AAC TTC TTC GTIG GAA ACC 582
Glu Glu Gly Glu Lys Met Val Leu Glu Asn Asn Phe Phe Val Glu Thr
170 175 180

ATG TTG CCA TCA AAA ATC ATG AGA AAG TTG GAA CCA GAG GAA TTT GCT 630
Met Leu Pro Ser Lys Ile Met Arg Lys Leu Glu Pro Glu Glu Phe Ala
185 190 195 200

GCT TAT CTT GAA CCA TTT ARA GAG AARA GGT GAA GTT CGT CGT CCA ACA 678
Ala Tyr Leu Glu Pro Phe Lys Glu Lys Gly Glu Val Arg Arg Pro Thr
205 210 215

TTA TCA TGG CCT CGT GAA ATC CCT TTG GTA ARA GGT GGT AAA CCG GAT 726
Leu Ser Trp Pro Arg Glu Ile Pro Leu Val Lys Gly Gly Lys Pro Asp
220 225 230

GTA GTA GAA ATT GTC AGG AAT TAT AAT GCT TAT CTT CGT GCA AGT CAT 774
Val Val Glu Ile Val Arg Asn Tyr Asn Ala Tyr Leu Arg Ala Ser His
235 240 245

GAT TTA CCA AAA ATG TTT ATT GAA TCT GAT CCA GGA TTC TTT TCC AAT 822
Asp Leu Pro Lys Met Phe Ile Glu Ser Asp Pro Gly Phe Phe Ser Asn
250 255 260

GCT ATT GTT GAA GGT GCT AAG AAA TTC CCT AAT ACT GAA TTT GTIT AAA 870
Ala Ile Val Glu Gly Ala Lys Lys Phe Pro Asn Thr Glu Phe Val Lys
265 270 275 280

GTC AAA GGT CTT CAT TTT TCA CAA GAA GAT GCA CCT GAT GAA ATG GGA 918
Val Lys Gly Leu His Phe Ser Gln Glu Asp Ala Pro Asp Glu Met Gly
285 290 295

AAT TAT ATA AAA TCG TTT GTT GAG CGT GTT CTT AAA AAT GAA CAA TAAACT 969
Asn Tyr Tle Lys Ser Phe Val Glu Arg Val Leu Lys Asn Glu Gln
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Met
Gly
Phe
Phe
Pro
65

Met
His
Lys
Tyr
Ser
145
Glu
Glu
Lys
Lys
Leu
225
Asn
Ser

Fhe

Glu
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(2) INFORMATION FOR SEQ ID NO:18:

(i) SEQUENCE CHARACTERISTICS:
311 amino acids

(A) LENGTH:

(B} TYPE:
(C) STRANDEDNESS:

amino acid

(D) TOPOLOGY: linear

single

(ii) MOLECULE TYPE: protein
(1ii) HYPOTHETICAL: NO
(iv) ANTISENSE: NO

(v) FRAGMENT TYPE:

(xi) SEQUENCE DESCRIPTION:

Thr
Pro
Ile
Leu
50

His
Gly
Tyx
Ile
Cys
130
vVal
Asp
Asn
Leu
Gly
210
val
Ala
Asp

Pro

Asp

Ser
Gln
Asn
35

His
val
Lys
Lys
Ile
115
Tyr
val
Ile
Asn
Glu
195
Glu
Lys
Tyr
Pro
Asn

275
Ala

Lys
Trp
20

Tyxr
Gly
Glu
Sex
Tyrxr
100
Phe
Glu
Asp
Ala
Phe
180
Pro
Val
Gly
Leu
Gly
260
Thy

Pro

val
5

Trp
Tyxr
Asn
Pro
Gly
85

Leu
Val
His
Val
Leu
165
Phe
Glu
Arg
Gly
Arg
245
Phe
Glu

Asp

Tyr
Ala
Asp
Ala
vVal
70

Lys
Thr
Gly
Gln
Ile
150
Ile
Val
Glu
Arg
Lys
230
Ala
Phe
Phe

Glu

internal
(vi) ORIGINAL SOURCE:

Asp
Arg
Ser
Ala
S5

Ala
Ser
Glu
His
Asp
135
Glu
Lys
Glu
Phe
Pro
215
Pro
Ser
Ser

Val

Met

Pxro
Cys
Glu
40

Ser
Arg
Gly
Trp
Asp
120
Arg
Ser
Ser
Thr
Ala
200
Thr
Asp
His
Asn
Lys

280
Gly

SEQ ID

Glu
Lys
25

Lys
Ser
Cys
RAsn

Phe
105

Trp
Ile
Trp
Glu
Met
185
Ala
Leu
Val
Asp
Ala
265
Val

Asn

Leu
10

Gln
His
Tyr
Ile
Gly
20

Lys
Gly
Lys
Asp
Glu
170
Leu
Tyr
Ser
Val
Leu
250
Ile
Lys

Tyr

F3 -

NO:18:

Axrg
Met
Ala
Leu
Ile
Sexr
His
Ala
Ala
Glu
158
Gly
Pro
Leu
Trp
Glu
235
Pro
Val
Gly

Ile

Lys
Agn
Glu
Trp
60

Pro
Tyx
Leu
Cys
Val
140
Trp
Glu
Ser
Glu
Pro
220
Ile
Lys
Glu

Leu

Lys

© 1 S10%& &&' () -
| yglo%& &&' () - |
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a

13 1"
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| f #10%&
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:55) | [ vU4 |
10% && ()-G MB
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109 &&' ()-+F3 - 10%&

| #109&
109 && ()-+F3 -

10%& 88 () +F3 - 10%&
TYCR3CTATE

i

TPl'A’IF SarTCACNK

Arg
Val
Asn
Arg
Asp
Arg
Asn
Leu
125
Val
Pro
Lys
Lys
Pro
205
Val
Met
Gly
His

285
Ser

T ATGA

+

Met
Leu
30

Ala
His
Leu
Leu
Leu
110
Ala
His
Asp
Met
Ile
190
Phe
Glu
Arg
Phe
Ala
Phe

Phe

TAAT

Ile Thr
15
Asp Ser

val Ile
Val val

Ile Gly
80

Leu Asp

95

Pro Lys

Phe His
Ala Glu
Ile Glu
160
val Leu
175
Met Arg
Lys Glu
Ile Pro
Asn Tyr
240
Ile Glu
255
Lys Lys
Ser Gln

val Glu

+HOQy*F3 - F3

&ggs ()-+F3 -
3 r2020%&
1217



- 10%& && ()-+F3 - 10%& && ()-+6RVZ[ /*/K + F3 - 10%& && ()-+F3 - 10%&
&&' ()-+F3 - 10%& && ()-+F3 - 10%& && ()-+F3 - 10%& && ()-+ c{dH/K + F3 -
109 && ()-+F3 - 109 && ()-+F3 - 109%& && ()-+F3 - 109%& && ()-+F3 - 109%&
&8 ()-+F3 - 10%& && ()-+t T8*/KF3 - 10%& && ()-+F3 - 10%& && ()-+F3 - 10%&
&& ()-+F3 - 10%& && ()-+F3 - 10%& && ()-+ /K + tT4*/F3 - 10%& && ()-+F3 -
109 && ()-+F3 - 109%& && ()-+F3 - 109%& && ()-+/ K + F3 - 109%& && ()-+sS3*/F3
- 109 && ()-+F3 - 10% & ()-+F3 - 109% & ()-+/K + F3 - 10% gg@ +F3 -
1098 &&' ()-+ 01267SS7*/F3 - 109%& &&' ()-+F3 - 10%& &&' ()-+ KW@ Do
&&' ()-+F3 - 10%& && ()-+F3 - 10%& && ( %@%’?CDEISB*/FB - 10%& && ()-+ K +
F3 - 10%& && ()-+F3 - 10%& &' ()-+F3 -k s& ()-+F3 - 10%&
&& () -+ Me_/*/ K

290 295 300

Arg Val Leu Lys Asn Glu Gln
305 310

(2) INFORMATION FOR SEQ ID NO:19:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGQTH: 765 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTISENSE: NO

{v) FRAGMENT TYPE:

(vi) ORIGINAL SOURCE:
(ix) FEATURE:

(A) NAME/KEY: Coding Sequence
(B) LOCATION: 37...594
(D) OTHER INFORMATION:

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19:

GCACGAGGGET ACTCAAAGTA TCTTCTGGCA GGGAAA ATG GGA GTG AAA GIT CTIT 54
Met Gly Val Lys Val Leu
1 )
TTT GCC CTT ATT TGT ATT GCT GIG GCC GAG GCC AAA CCA ACT GAA AAC 102
Phe Ala Leu Ile Cys Ile Ala Val Ala Glu Ala Lys Pro Thr Glu Asn
10 15 20
AAT GAA GAT TTC AAC ATT GTA GCT GTA GCT AGC AAC TTT GCT ACA ACG 150
Asn Glu Asp Phe Asn Ile Val Ala Val Ala Ser Asn Phe Ala Thr Thr
25 30 35
GAT CTC GAT GCT GAC CGT GGT AAA TTG CCC GGA AAA AAA TTA CCA CIT 198
Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro Gly Lys Lys Leu Pro Leu
40 45 50
GAG GTA CTC AAA GAA ATG GAA GCC AAT GCT AGG AAA GCT GGC TGC ACT 246
Glu Val Leu Lys Glu Met Glu Ala Asn Ala Arg Lys Ala Gly Cys Thr
55 60 65 70
AGG GGA TGET CTG ATA TGC CTG TCA CAC ATC AAG TGT ACA CCC AAA ATG 294
Arg Gly Cys Leu Ile Cys Leu Ser His Ile Lys Cys Thr Pro Lys Met
75 80 85
AAG AAG TTT ATC CCA GGA AGA TGC CAC ACC TAT GAA GGA GAC AAA GAA 342
Lys Lys Phe Ile Pro Gly Arg Cys His Thr Tyr Glu Gly Asp Lys Glu
90 95 100
AGT GCA CAG GGA GGA ATA GGA GAG GCT ATT GTT GAC ATT CCT GAA ATT 390
Ser Ala Gln Gly Gly Ile Gly Glu Ala Ile Val Asp Ile Pro Glu Ile
105 110 115
CCT GGG TTT AAG CGAT TTG GBRA CCC ATG GAA CAA TTC ATT GCA CAA GTIT 438

Pro Gly Phe Lys Asp Leu Glu Pro Met Glu Gln Phe Ile Ala Gln Val
120 125 130



+ F3 - 10% && ()-+F3 - 109& && ()-+F3 - 10%& && ()-+F3 - 109& &&' {()- +F3
10% &&' ()-+dH/K + F3 - 109& && ()-+F3 - 10% &&' ()-+F3 - 10%& && ()-+F3 -
109 &&' ()-+F3 - 10%& && ()-+F3 - 109%& && ()- +xX<*/K F3 - 10%& && ()-+F3 -
1098 && ()-+F3 - 109%& &&' ()-+F3 - 10%& && ()-+F3 - 109& &&' ()-+ /K +
tT4*/F3 - 10%& && ()-+F3 - 10%& &&' ()-+F3 - 109%& && ()-+F3 - 10%& && ()-+/ K
+ F3 - 10%& && ()-+!"& BsS3*/F3 - 109%& && ()-+F3 - 10%& && ()-+F3 - 10%&
&8 ()-+ K + F3 - 109%& && ()-+F3 - 10%& && ()- +B bcdef sW*/F3 - 10%&

&& ()-+F3 - 109%& && ()-+/ K + F3 - 10%& && ()-+F3 - 10%& &4 1 SERFMOZ 109&
&8 ()-+fjrstuyW+*/F3 - 109%& && ()-+ K # 1,§ 1098 && ()-+F3 - 109%&
&& ()-+F3 - 10%& && ()-+F3 - 109%& &&' (3VH) /*/K

GAC CTA TAT GTA GAC TGC ACA ACT GGA TGC CTC AAA GGT CTT GCC AAT 486
Asp Leu Cys Val Asp Cys Thr Thr Gly Cys Leu Lys Gly Leu Ala Asn
135 140 145 150

GTG CAA TGT TCT GAT TTA CTC AAG AAA TGG CTG CCA CAA AGA TGT GCA 534
Val Gln Cys Ser Asp Leu Leu Lys Lys Trp Leu Pro Gln Arg Cys Ala
155 160 165

ACT TTT GCT AGC AAA ATT CAA GGC CAA GTG GAC AARA ATA AAG GGT GCC 582
Thr Phe Ala Ser Lys Ile Gln Gly Gln Val Asp Lys Ile Lys Gly Ala
170 175 180

GGT GGT GAT TAM TCCTAARTAGA ATACTGCATA ACTGGATGAT GATATACTAG CTITATT 640
Gly Gly Asp *
185

GCTCATAAAA TGGCCATTTIT TTGTAACAAA TCGAGTCTAT GTAATTCAAA ATACCTAATT 700
AATTGTTAAT ACATATGTAA TTCCTATRAA TATAATTTAT GCAATCCAAA AAAAAAAAAR 760
ARRAR 765

(2) INFORMATION FOR SEQ ID NO:20:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 186 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
{iii) HYPOTHETICAL: NO

{iv) ANTISENSE: NO

(v) FRAGMENT TYPE: intermal
(vi) ORIGINAL SOURCE:

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:20:

Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu
1 5 10 15

Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala
20 25 30

Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro

35 40 45
Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala
50 55 60

Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile

65 70 75 80

Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr

85 90 95

Tyr Glu Gly Asp Lys Glu Ser Ala Gln Gly Gly Ile Gly Glu Ala Ile
100 105 110

Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu

115 120 125
Gln Phe Tle Ala Gln Val Asp Leu Cys Val Agp Cys Thr Thr Gly Cys
130 135 140

Leu Lys Gly Leu Ala Asn Val Gln Cys Ser Asp Leu Leu Lys Lys Trp

145 150 155 160

Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gln Val

165 170 175

Asp Lys Ile Lys Gly Ala Gly Gly Asp

180 185



+ F3 - 10%&

1098 && ()-+dH/K + F3 -
109 && ()- +F3 -
109& && () - +F3

-1t T4*/ F3

&8 ()-+ K + F3 -

&&' ()-+F3

109 && () - +F3

109& && () - +F3

109 && () - +F3
109%& && ()-+F3 -
109 && ()-+F3 -

109 && () - +F3

109 && () - +F3

109%& && ()-+F3 -

109 && ()-+ xX<*/K F3 -
109& && () - +F3
109& && () - +F3

10%& &&' () -+l MORVZr sS3*/ F3 -

109%& && ()-+F3 -
109 && ()- +F3 -

1098 &&' ()-+ /K +
109 && ()-+F3 - 109%&
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10%& && ()-+F3
1098 && ()- +Wr*/ F3
10%& &&' () -

ATG
Met

ATT
Ile

TTA
Leu

GGA
Gly

TAT
Tyr
65

GCA
Ala

AGC
Ser

AGA
Arg

TCA

+F3

1098 &&' ()-+ K + F3

109 && ()-+F3 -
109%& &&' ()-+ K + R343.10% && () - +F3

(2) INFORMATION FOR SEQ ID NO:21:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1146 base pairs
(B) TYPE: nucleic acid

(C) STRANDEDNES

S

(D) TOPOLOGY: linear

(ii) MOLECULE TYP

E: ¢

DNA

(1ii) HYPOTHETICAL: NO

(iv) ANTISENSE: NO

(v) FRAGMENT TYPE:
(vi) ORIGINAL SOURCE:

(ix) FEATURE:

double

(A) NAME/KEY: CBD Coding Sequence

(B) LOCATION:

1.

..1146

(D) OTHER INFORMATION:

(ix) FEATURE:
(A} NAME/KEY:

(B) LOCATION: 1

(ix) FEATURE:

109 && () - +F3 - 109%&

O

109& && () - +F3

DNA encoding a CBD-Gaussia luciferase

CBD Coding Sequence

..591

(A) NAME/KEY: Gaussia luciferase

(B) LOCATION:

(xi) SEQUENCE DESCRIPTION:

TCA GTT GAA TTT TAC
Ser Val Glu Phe Tyr
5

ACA CCA ATA ATC ARA
Thr Pro Ile Ile Lys
20

AAT GAC GTA AAA GTIT
Asn Asp Val Lys Val
35

CAR ACT TTC TGG TGT
Gln Thr Phe Trp Cys
50

GTT GAT AAC ACT AGC
Val Asp Asn Thr Ser
70

AGC CCA ACA TCA ACC
Ser Pro Thr Ser Thr
85

GGA GCA GCT ACT CTT
Gly Ala Ala Thr Leu
100

ATA ACA AAA TCA GAC
Ile Thr Lys Ser Asp
115

TTT GAT GCA AGT AGT

591~

AAC
Asn

ATT
Ile

AGA
Arg

GAC
Asp
55

AAR
Lys

TAT
Tyr

AAR
Lys

TGG
Trp

TCA

1146

TCT
Ser

ACT
Thr

TAT
Tyr
40

CAT
His

GTG
Val

GAT
Asp

ARR
Lys

TCA
Sex
120

ACA

SEQ ID

AAC
Asn

ARC
Asn
25

TAT
Tyr

GCT
Ala

ACA
Thr

ACA
Thr

GGA
Gly
105

AAC
Asn

cca

AAR
Lys
10

ACA
Thx

TAC
Tyr

GGT
Gly

GCA
Ala

TAT
Tyr
90

CAA
Gln

TAC
Tyx

GTT

NO:21:

TCA
Ser

TCT
Ser

ACA
Thr

GCA
Ala

ARC
Asn
75

GTT
val

TTT
Phe

ACT
Thr

GTA

GCA
Ala

GAC
Asp

AGT
Ser

TTA
Leu
60

TTC
Phe

GARA
Glu

ATA
Ile

CAA
Gln

AAT

fusion protein

CAn
Gln

AGT
Ser

GAT
Asp
45

TTA
Leu

GTT
val

TTT
Phe

ACT
Thr

ACA
Thr
125

cCa

ACA
Thr

GAT
Asp
30

GGT
Gly

GGA
Gly

AAR
Lys

GGA
Gly

ATT
Ile
110

AAT
Asn

AAC
Asn
15

TTA
Leu

BACA
Thr

AAT
Asn

GaA
Glu

TTT
Phe

CAA
Gln

GAC
Asp

GTT

TCA
Ser

AAT
Asgn

CAR
Gln

AGC
Ser

ACA
Thr
80

GCA
Ala

GGA
Gly

TAT
Tyr

ACA

48

96

144

192

240

288

336

384

432



- 10%& &&' ()-+_/*/K + F3 -

109%& && ()-+F3 -

109 && ()-+F3 -

10%& &&

- 10%& && ()-+F3 - 10%& && ()-+W*dH/K + F3 - 10%& && ()-+F3 - 10%&
109 && ()- +F3 -

&& () - +F3 -

&8 () - +*+/ 048<t T4*/ F3 -
109 && ()-+ F3 -

&& () - +F3 -

109 && ()-+F3 - 109%& && ()-+F3 - 10% && ()-+/K + F3 - 10§&

109%& && ()- +F3 -

109%& && ()-+sW*/F3 -
-+F3 -
109& && ()-+F3 -

- 10%& &&' ()
&& () - +F3 -

Ser

GGA
Gly
145

GGT
Gly

GCT
Ala

GAT
Asp

ATT
Ile

ATT
Ile
225

CGT
Arg

ATG
Met

TGC
Cys

GGA
Gly

ATA
Ile
305

TG
Leu

TGC
Cys

TTA
Leu

ATT
Ile

Phe
130

TAT
Tyr

CTG
Leu

GCT
Ala

GAC
Asp

GCT
Ala
210
GTA
Val

GGT
Gly

GAA
Glu

CTG
Leu
AGA
290
GGA
Gly

GAA
Glu

ACA
Thr

cTC
Leu

CAA
Gln

Asp

ATA
Ile

GTG
Val

AAA
Lys

GAC
Asp
195

GTG
Val

GCT
Ala

Lys

GCC
Ala

TCA
Ser
275

TGC
Cys

GAG
Glu

cceC
Pro

ACT
Thr

AANG
Lys
355

GGC
Gly

Ala

GGT
Gly

cca
Pro

TTC
Phe
180

GAC
Asp

GCC
Ala

GTA
Val

TG
Leu

AAT
Asn
260

CAC
His

CAC
His

GCT
Ala

ATG
Met

GGA
Gly
340

Lys

CaA
Gln

109 && ()-+F3 -
109 && () - +Wr*/ F3
109& &&

Ser

GGA
Gly

cae
Arg
165

GAA
Glu

AAG
Lys

GAG
Glu

GCT
Ala

CCC
Pro
245

GCT
Ala

ATC
Ile

ACC
Thr

ATT
Ile

GAA
Glu
325

TGC
Cys

TGG
Trp

GTG
val

Ser

GCT
Ala
150

G@T
Gly

CGC
Arg

ATG
Met

GCC
Ala

AGC
Ser
230

Gly

AGG
Arg

AAG
Lys

TAT
Tyx

GTT
Val
310

CAA
Gln

CTC
Leu

CTG
Leu

GAC
Asp

109 && ()- +F3 -
109 && ()- +F3 -
1098 &&' ()-+ K + <=>BFAzt T4*/F3 -

109& && ()

1098 &' ()-+ K + F3 -

Ser
135

AAA
Lys

AGT
Ser

CAG
Gln

GGA
Gly

AARA
Lys
215

AAC
Asn

Lys

Lys

TGT
Cys

GAA
Glu
295
GAC
Asp

TTC
Phe

Lys

cCa

Pro

Lys

Thr

GTT
val

ACT
Thr

CAC
His

GTG
val
200

CCA
Pro

TTT
Phe

Lys

GCT
Ala

ACA
Thr
280

GGA
Gly

ATT
Ile

ATT
Ile

GGT
Gly

CAA
Gln
360

ATA
Ile

Pro

CTT
Leu

GCA
Ala

ATG
Met
185

Lys

ACT
Thr

GCT
Ala

TTA
Leu

GGC
Gly
265

cce
Pro

GAC
Asp

CCT
Pro

GCA
Ala

C1T
Leu
345

AGA
Arg

ARG
Lys

1098 &&' ()-+ K + F3'-
o9& && ()-+ K + F3 -

R

Val

GGT
Gly

ATT
Ile
170

GAC
Asp

GTT
val

GAA
Glu

ACA
Thxr

CCA
Pro
250

TGC
Cys

Lys

Lys

Glu

CAA
Gln
330

GCC
Ala

TGT
Cys

GGT
Gly

10%& &&' ()-+F3 - 109%&
-+F3 -

()-+F3

109 && ()-+F3 -
109%& && ()-+F3 -
1098 &8 ()-+z~sS3*/ F3 -

i

10%&

S . 10%& &' ()-+ /*IK + F3

val Asn
140

ACA GCA
Thr Ala
155

GGT ATG
Gly Met

AGC CCA
Ser Pro

CTT TIT
Leu Phe

AAC AAT
Asn Asn
220

ACG GAT
Thr Asp
235

CTT GAG
Leu Glu

ACT AGG
Thr Arg

ATG AAG
Met Lys

GAA AGT
Glu Ser
300

ATT CCT
Ile Pro
315

GTT GAC
Val Asp

AAT GTG
Asn Val

GCA ACT
Ala Thr

GCC GGT
Ala Gly

Pro

CcCh
Pro

ARR
Lys

GAT
Asp

ace
Ala
205

GAA
Glu

CTC
Leu

GTA
Val

GGA
Gly

AAG
Lys
285

GCA
Ala

Gly

CTA
Leu

CAA
Gln

TTT
Phe
365

GGT
Gly

Lys

GGT
Gly

GARA
Glu

CTG
Leu
190

CcTT
Leu

GAT
Asp

GAT
Asp

CTC
Leu

TGT
Cys
270

TTT
Phe

CAG
Gln

TTT
Phe

TGT
Cys

TGT
Cys
350

GCT
Ala

GAT
Asp

Val

TCC
Ser

ACC
Thr
175

GGT
Gly

ATT
Ile

TTC
Phe

GCT
Ala

Lys
255

CcTG
Leu

ATC
Ile

GGA
Gly

AAG
Lys

GTA
Val
335

TCT
Ser

AGC
Ser

Thy

GCG
Ala
160

GCT
Ala

ACC
Thr

TGT
Cys

AAC
Asn

GAC
Asp
240

GAA
Glu

ATA
Ile

CCa
Pro

GGA
Gly

GAT
Asp
320

GAC
Asp

GAT
Asgp

AAMR
Lys

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104

1146

10%&

3 -
()-+F3



- 10%& && ()-+F3
&&' ()-+#: W\ dH /K + F3 -

109& &&' ()- +F3 -

&&' ()-+F3

109 && () - +F3

109& && ()- +F3 -

109& &&' ()-+F3 -

[K + | imrvt T4*/ F3

&&' ()-+/K + F3 -

1098 && ()-+/ K + F3 -
- 10%& && ()-+/ K + F3 -
&& () - +Wr*/ F3

109 && ()-+F3 -

Met
Ile
Leu
Gly
65

Ala
Ser
Arg
Ser
Gly
145
Gly
Ala
Asp
Ile
Ile
225
Arg
Met
Cys
Gly
Ile

305
Leu

370

109 && ()-+ K + F3
109%& && () -+ CGKL

1098 &&' () - +F3
109& &&' ()- +F3
1098 &&' ()-+sS3*/ F3 -
109 && () - +F3 -

109 && () - +F3

1098 &&' ()-+F3 - 10%&

10% &&' ()-+F3 - 109%& &&' ()-+F3 -

109& && ()-+\]7_ckl xX<*/K F3 - 109%&

109& && () - +F3

109& && () - +F3

109& && () - +F3

109 && () - +F3 -

375

/*/%

1098 &&' () -+
109 && ()-+F3 - 109%&

10% &&' ()-+F3 - 109%& &&' ()-+F3 -
10%& && ()-+sW*/F3 - 10%& && ()-+F3

109& && F3
oy 100/2¢0f8§EP 200-ZFS

.5 O

+F3 -

PR3 - 109& && () - +F3

(2) INFORMATION FOR SEQ ID NO:22:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 382 amino acids

(B) TYPE:
(C) STRANDEDNESS:

amino acid

(D) TOPOLOGY: linear

single

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(iv) ANTISENSE: NO

(v) FRAGMENT TYPE:

(vi) ORIGINAL

(xi) SEQUENCE

Ser
Thr
Asn
Gln
50

Val
Ser
Gly
Ile
Phe
130
Tyr
Leu
Ala
Asp
Ala
210
Val
Gly
Glu
Leu
Arg
290
Gly

Glu

val
Pro
Asp
35

Thr
ABp
Pro
Ala
Thr
115
Asp
Ile
Val
Lys
Asp
195
Val
Ala
Lys
Ala
Ser
275
cys
Glu

Pro

Glu
Ile
20

vVal
Phe
Asn
Thr
Ala
100
Lys
Ala
Gly
Pro
Phe
180
Asp
Ala
Val
Leu
Asn
260
His
His
Ala

Met

Phe
5

Ile
Lys
Trp
Thr
Ser
85

Thr
Ser
Ser
Gly
Arg
165
Glu
Lys
Glu
Ala
Pro
245
Ala
Ile
Thr
Ile

Glu
325

internal

SOURCE: CBD-Gaussia

DESCRIPTION: SEQ ID

Tyr Asn
Lys Ile
Val Arg

Cys Asp
55

Ser Lys

70

Thr Tyr

Leu Lys
Asp Trp

Ser Ser
135

Ala Lys

150

Gly Ser

Arg Gln
Met Gly

Ala Lys
215

Ser Asn

230

Gly Lys

Arg Lys
Lys Cys

Tyr Glu
295

Val Asp

310

Gln Phe

Ser
Thr
Tyr
40

His
Val
Asp
Lys
Ser
120
Thr
Val
Thr
His
Val
200
Pro
Phe
Lys
Ala
Thr
280
Gly
Ile

Ile

Asn

Asn
25

Tyr
Ala
Thr
Thr
Gly
105
Asn
Pro
Leu
Ala
Met
185
Lys
Thr
Ala
Leu
Gly
265
Pro
Asgp

Pro

Ala

Lys
10

Thrx
Tyr
Gly
Ala
Tyr
90

Gln
Tyxr

Val

Ile
170
Asp
Val
Glu
Thr
Pro
250
Cys
Lys
Lys
Glu

Gln
330

380

luciferase fusion protein

NO:22:

Ser
Ser
Thx
Ala
Asn
75

Val
Phe
Thr
val
Thr
155
Gly
Ser
Leu
Asn
Thr
235
Leu
Thr
Met
Glu
Ile

315
val

Ala Gln
Asp Ser

Sexr Asp
45

Leu Leu

60

Phe Val

Glu Phe
Ile Thr

Gln Thr
125

Asn Pro

140

Ala Pro

Met Lys
Pro Asp

Phe Ala
205

Asn Glu

220

Asp Leu

Glu Vval
Arg Gly
Lys Lys

285
Ser Ala

300
Pro Gly

Asp Leu

Thr
Asp
30

Gly
Gly
Lys
Gly
Ile
110
Asn
Lys
Gly
Glu
Leu
190
Leu
Asp
Asp
Leu
Cys
270
Phe
Gln
Phe

Cys

Asn Sex
15
Leu Aasn

Thr Gln
Asn Ser

Glu Thr
80

Phe Ala

85

Gln Gly

Asp Tyr
Val Thr

Ser Ala
160

Thr Ala

175

Gly Thr

Ile Cys
Phe Asn

Ala Asp
240

Lys Glu

255

Leu Ile

Ile Pro
Gly Gly
Lys Asp

320

Val Asp
335



- 10%& &&' ()-+F3 - 10%& && ()-+F3 - 10%& && ()-+F3 - 10%& && () - +LPTI dH*/K
+ F3 - 109 && ()-+F3 - 109%& &&' ()-+F3 - 10%& &8 ()-+F3 - 10%& && ()- +F3 -
109 && ()-+F3 - 109& && ()-+t T8*/KF3 - 109%& && ()-+F3 - 109%& && ()- +F3 -
109& && ()-+F3 - 109& && ()-+F3 - 109& && ()-+ /K + tT4*/F3 - 109%&

&8 ()-+F3 - 10%& && ()-+F3 - 10%& && ()-+F3 - 10%& && ()-+/ K + F3 - 10%&
&8 ()-+sS3*/F3 - 10%& && ()-+F3 - 10%& &&' ()-+F3 - 10%& && ()-+/ K + F3 -
109 && ()-+F3 - 109& && ()- +#$% *sS7*/F3 - 109& && ()-+F3 - 109%& && () -+ K
+ F3 - 100& && ()-+F3 - 100& && ()-+F3 - 109& && ()-+*.2674<CSEPFAOL 109&
&8 ()-+ K + F3 - 10%& && ()-+F3 - 10%& && ()-+F3 - 10%& && ()-+F3 - 10%&
&& ()-+<@t x|} _/*/K + F3 - 10%& &&'():Qﬁi‘kg'- 109%& && ()- +F3

Cys Thr Thr Gly Cys Leu Lys Gly Leu Ala Asn Val Gln Cys Ser Asp
340 345 350
Leu Leu Lys Lys Trp Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys
3585 360 365
Ile Gln Gly Gln Val Asp Lys Ile Lys Gly Ala Gly Gly Asp
370 375 380

(2) INFORMATION FOR SEQ ID NO:23

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 41 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
(1ii) HYPOTHETICAL: NO

(iv) ANTISENSE: NO

(v) FRAGMENT TYPE: N-terminal
(vi) ORIGINAL SOURCE:

(A) NAME/KEY:

(B) LOCATION:

(D) OTHER INFORMATION: Amino-terminal Renilla reniformis GFP
peptide (Identity of residue #5 unknown)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23:

Met Asp Leu Ala Xaa Lys Leu Gly Leu Lys Glu Val Met Pro Thr Lys
1 5 10 15

Ile Asn Leu Glu Gly Leu Val Gly Asp His Ala Phe Ser Met Glu Gly
20 25 30

Val Gly Glu Gly Asn Ile Leu Glu Gly
35 40

(2) INFORMATION FOR SEQ ID NO:24:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 22 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO

(iv) ANTISENSE: NO

(v) FRAGMENT TYPE: N-terminal
(vi) ORIGINAL SOURCE:

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24:
Val Lys Ile Ser Val Thr Lys Gly Ala Pro Leu Pro Phe Ala Phe Asp Ile
1 5 10 15
Val Ser val Ala Phe
20
{2) INFORMATION FOR SEQ ID NO: 25:

(1) SEQUENCE CHARACTERISTICS:



- 10%& && ()-+F3 - 109%& && ()-+F3 - 109& &&' ()-+}dH/K + F3 - 109%&
&8 ()-+F3 - 10%& && ()-+F3 - 10%& &&' ()-+F3 - 10%& && ()-+F3 - 10%&
&8 ()-+F3 - 10%& &&' ()-+xX<*/K F3 - 109& &&' ()-+F3 - 10%& &&' ()-+F3 - 10%&
&' ()-+F3 - 10%& &&' ()-+F3 - 10%& && ()-+ /K + tT4*/F3 - 10%& && ()- +F3 -
109%& &&' ()-+F3 - 10%& &&' ()-+F3 - 10%& && ()-+/ K + F3 - 10%& &&' ()-+
8S3*/F3 - 109%& && ()-+F3 - 100& &&' ()-+F3 - 109& &' ()-+/K + F3 - 10%&
&8 ()-+F3 - 10%& &&' () - +8TUVWKYZ[ WA OB5/ 10& &10& &10& &F3 ' 0) -+ K+
F3 - 10%& && ()-+F3 - 10%& && ()-+F3 - 109%& && ()-+[iq}|[: % & () -
FS9S10% & ()- F3 10% & ()-s F 10% & ()é}ﬁ(%m% & ()- Ff#Y10%
& ()-Gz2|[: OB5/10 FF10% & ()- F | gl0% F10% & ()- F109%& ()-( F10%
& ()- :1098& ()-2 z|[: OB5/ 10 FF10% & ()- FF10% & ()- F)F10% & ()- FF10%
& ()-( FF10% & ( 0 NA4/ 10 10 10 FF10% & ()- F8F10% & () -
FF10% & () - ( FFl&bgu H/,.%fs Qﬁé@g%gi}m NA4/10 ' t10% & ()- FS @0% & ()-
F3 10%&' ()- F3 109 &F DNE&@%@g(l)e FS#10% & ()-4b(Q [:NA4/ 10 F , S10%
& ()- Ff@oows (¥2 E‘?%D)S&j(’)e“l: 9m 10%& ()-G F 9m 10% & ()-G
t 109P&" () - QW 4k LF mbLBtuRE (ryerd FepkQfe & () - nFmL0% & () - Frl0% & () - nFnl0%
& ()-m;tX<4/ lF(FHL 0/BrEP EWO%&' () m Fmi0% & () - nFmi0% & () - ni Fnl0o%
& ()- m<EFGtT</1 gﬁﬁ% & ()-m Fnl0% & () - nFrl0%
& ()-mt\ <4/ 1Frrﬂz®)%o&tc(1 A sEmikﬁ% & () m:mw% & ()-m FmL0% & () - nFnl0%
& ()-mt_ijwwy4all nTLO% - MFML0% & () - m Fnl0% & () - nFml0% & () -m (Fmio%
&'() nj kt X@/ 11 F de)FmLO% () -m Fml0% & () - nFmL0%

& ()-m @EkS74/ 1Frm0<%m(:)mmmm/o 8en(i) 2 aTFEiG%nRs (Qrenbdprild@®b & () - nFl0%

& () misvi Dul 1P RO CISRRREON, 2o Chfbiagove & () nFmiode

& () - m Y%ei MaWiA/ TRMEOYITE: (Fre MIENUOYSIY 64r AENTPDOEES (DeundIRNGBYPHE () - NFMLO0%
&' () - nP@ X34/ 1TFML0% & (§- nFnml0% & () - mFFnL0% & () - nFl®% & () - Frl0%

& ()- W@M@Dm&ﬁﬂfﬂa@%&& chQ LG @QOAEAT&QJOA% (Tl(r ndiEnil@% & €2y nFl0%
& ()-mSh(|\<l _B110%:& ()- 20% :

Thr Ala Ile Val Lys Ser
35 40

(2) INFORMATION FOR SEQ ID NO:26:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO

(iv) ANTISENSE: NO

(v) FRAGMENT TYPE: N-terminal
(vi) ORIGINAL SOURCE:

(A) NAME/KEY:
(B) LOCATION:
(D) OTHER INFORMATION: Renilla reniformis GFP peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26:

Ile Val Gly Met Gln Pro Ser Tyr Glu Ser Met Tyr
1 5 10

(2) INFORMATION FOR SEQ ID NO:27:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 81 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(1i) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO

(iv) ANTISENSE: NO

(v) FRAGMENT TYPE: N-texminal



3.10%:& ()- 3.10%!:& ()- 310%!:& ()-
"10% !: & ()- (48<@WMM®BI _R/"10% : & ()- /K24 10%: & ()- " 10%: & ()-
“10%: & ()- "10%: & ()- Mmylc3l R/K24°10%:& ()- 10%:& ()- ~10%:& ()-
“10% & ()- "10%:& ()- |Pl_RI/K24 10%: & ()- ~10%:& ()- ~10%: & ()-
“10%: & ()- 10%: & ()- "10%:& ()- pPOl _R/C10%: & ()- 10%: & ()-
110%: & ()- "10%:& ()- 10%: & ()- /K24sS3I R/ 10%: & ()- " 10%: & ()-
“10%: & ()- "10%: & ()- /K24 10% : & ()- $(WWI R/ "10%: & ()- ‘10% & ()-
10%: & ()- /K24 10%: & ()- 10%:& ()- ()*+ 8h|\<I _R/10%: &}
110%: & ()- /K24 10% : & ()- T10%: & () 10% & ()- hujquv>t<7is s & () -
/K24 10% : & ()- “10%: & ()- ~10%: & ():3%4o: & ()- tD _R /K24 10%: & ()-
10% : & ()- ~10%:& ()- "10%:& ()- ~10%:& ()-
(vi) ORIGINAL SOURCE:
() NAME/KEY:
(B) LOCATION:
(D) OTHER INFORMATION: Carboxyl-terminal Renilla reniformis GFP
peptide
(x1) SEQUENCE DESCRIPTION: SEQ ID NO:27:
Thr Asn Val Thr Ser Val Ile Gly Gln Ile Ile Ala Phe Lys Leu Gln
1 5 10 15
Thr Gly Lys His Phe Thr Tyr His Met Arg Thr Val Tyr Lys Ser Lys
20 25 30
Lys Pro Val Glu Thr Met Pro Leu Tyr His Phe Ile Gln His Arg Leu
35 40 45
Val Lys Thr Asn Val Asp Thr Ala Ser Gly Tyr Val Val Gln His Glu
50 55 60
Thr Ala Ile Ala Ala His Ser Thr Ile Lys Lys Ile Glu Gly Ala Ala
65 70 75 80
Arg
(2) INFORMATION FOR SEQ ID NO:28:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 8561 base pai
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: cDNA

rs

(vi) ORIGINAL SOURCE: Pleuromamma

(ix) FEATURE:

(A) NAME/KEY: Coding Se
(B) LOCATION: 148...741
(D) OTHER INFORMATION:

quence

Pleuromamma luciferase

(x) PUBLICATION INFORMATION:

(x1) SEQUENCE DESCRIPTION:

CGGCACGAGA TTTTGTCTGT GGTGATTGGG ATTGTCTGTC TCTCAGETCA AGCAGAAAGT
TCGCTGAAAG GTGATTTICTG TAGTGATGIT TCCTTCTGGG ATGTGRTCAA GTACAACACT
GAGAGTCGAC AATGCTGTGA CACAAAA ATG CTT AGA AAT TGC GCT AGG AAG CAA

GAG CAA GIT TGC GCC GAT GTG ACC GAG ATG AAA TGC CAA GCA QIT GCT

SEQ ID NO:28:

Glu Gln Val Cys Ala Asp Val Thr Glu Met Lys Cys Gln Ala Val Ala

10 15

60
120
174
Met Leu Arg Asn Cys Ala Arg Lys Gln
1 5
222
20 25
270

TGG GCC GAC TGT GGA CCC AGA TTT GAT TCC ACT GGC AGG AAT AGA TGC



0S| _ R /K24 10%: & ()- “10%:& ()- (T10%:& ()- (110%:& ()- ( 10%:& ()-

(C10%: & ()- tX<| R "10%:& ()- ~10%:& ()- ~10%:& ()- “10%:& ()-

Y10% & ()- /K2AWWI _R/C10% & ()- C10%: & ()- 10%: & ()- “10%: & ()-

/K24  10% : & ()- !%&, -.sWI R 10%:& ()- 10%:& ()- ~10%: & ()-

[ K24> 10% : & ()- ~10%: & ()- ./0456Xx] <l R/ @0%& ()-'10% : & ()

/K24 10% : & ()- “10%:& ()- ~10%:& ()- XM/|[ YS109&’ ( llO%&()

1 109&' ()- !'109& ()-: ,109& ()-( ,109%& ()-vl' ||[ R/ L' 1ocy

L' 109%& ()- L' 10%& ()- L' 109%& ()-: L' 109%& ()-( L' 10%& () vU4/ 10%& ()-
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Pro Asp Gln Glu Lys Val His Gln Lys Lys Cys Leu Thr
190 195

ATGTTATCAA TTTTAGCTCT TACTAATTTA AACATAATAA ATATCACATC GAAGCCCTTT 804
ATTTTATAGA AGTGTAATGC TTGAATAAAT CTAGTGAATA AAAARAAAAR AAAAARR 86l

{2) INFORMATION FOR SEQ ID NO:29:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 198 amino acids
(B) TYPE: polypeptide
(C) STRANDEDNESS: N/A
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: protein
(A) NAME/KEY: Pleuromamma luciferase

(B) LOCATION:
(D) OTHER INFORMATION: Pleuromamma luciferase
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Thr Glu Met Lys Cys Gln Ala Val Ala Trp Ala Asp Cys Gly Pro Arg
20 25 30

Phe Asp Ser Thr Gly Arg Asn Arg Cys Gln Val Gln Tyr Lys Asp Thr
35 40 45

Ala Tyr Lys Ser Cys Val Glu Val Asp Tyr Thr Val Pro His Arg Lys
50 55 60

Gln Val Pro Glu Cys Lys Gln Val Thr Lys Asp Asn Cys Val Thr Asp
65 70 75 80

Trp Glu Val Asp Ala Asn Gly Asn Lys Val Trp Gly Gly Thr Glu Lys
85 20 95

Cys Thr Pro Val Thr Trp Glu Glu Cys Asn Ile Val Glu Lys Asp Val
100 105 110

Asp Phe Pro Thr Val Lys Thr Glu Cys Gly Ile Leu Ser His Leu Lys
115 120 125

Tyr Ala Asp Phe Ile Glu Gly Pro Ser His Ser Leu Ser Met Arg Thr
130 135 140

Asn Cys Gln Val Lys Ser Ser Leu Asp Cys Arg Pro Val Lys Thr Arg
145 150 155 160

Lys Cys Ala Thr Val Glu Tyr His Glu Cys Ser Met Lys Pro Gln Glu
165 170 175

Asp Cys Ser Pro Val Thr Val His Ile Pro Asp Gln Glu Lys Val His
180 185 190

Gln Lys Lys Cys Leu Thr
198
(2) INFORMATION FOR SEQ ID NO:30:

(i) SEQUENCE CHARACTERISTICS:

(A} LENGTH: 1104 base pairs

(B) TYPE: nucleic acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: unknown
(ii) MOLECULE TYPE: cDNA
(vi) ORIGINAL SOURCE: Ptilosarcus gurneyi
{ix) FEATURE:

(A) NAME/KEY: Coding Sequence (Insert A)
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140 145 150

GTG GTC TAC ATG AAC AGC GGC GIT CTG GTG GGC GAA GTA GAT CTC GIT 534
Val Val Tyr Met Aen Ser Gly Val Leu Val Gly Glu Val Asp Leu Val
155 160 165

TAC AAA CTC GAG TCA GGG AAC TAT TAC TCG TGC CAC ATG ARBA ACG TIT 582
Tyr Lys Leu Glu Ser Gly Asn Tyr Tyr Ser Cys His Met Lys Thr Phe
170 175 180

TAC AGA TCC AAA GGT GGA GTG AARA GAA TTC CCG GAA TAT CAC TIT ATC 630
Tyr Arg Ser Lys Gly Gly Val Lys Glu Phe Pro Glu Tyr His Phe Ile
18S 190 195
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CAT CAT CGT CTG GAG AAA ACC TAC GTG GAA GAA GGA AGC TTC GTG GAA
His His Arg Leu Glu Lys Thr Tyr Val Glu Glu Gly Ser Phe Val Glu

200 205

CARA CAC GAG ACG GCC ATT GCA CAA CTG ACC ACA ATT GGA AAA CCT CTG
Gln His Glu Thr Ala Ile Ala Gln Leu Thr Thr Ile Gly Lys Pro Leu

220

GGC TCC CTT CAT GAA TGG GTG TAG AAAATGACCA ATATACTGGG GAAACCGATA

Gly Ser Leu His Glu Trp Val
235
ACCGTTTGGA AGCTTGTGTA TACAAATTAT
TGTATGATCA ATAGACGTCG TCATTCATAG
GCATATTGAA ACCTCGAAGC ATATTGAAAC
ATTAACGCGT TTCAACCAGC AGTTGGAATC
ATATATACCC TGTATAACTT ATATATATCT
TGATCAAAAA AAAAAAAARA AAAR

(2) INFORMATION FOR SEQ

(i) SEQUENCE CHARACTERISTI
(A) LENGTH: 1279 base pa
{(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: cDNA

(vi) ORIGINAL SOURCE: Ptilosarcus gurneyi

(1x) FEATURE:

109%.& ()- 10%.& ()- 1 10%& ()-
10%.& ()-  109%.& ()- 10%& ()- (
109%.&' ()- 10%.& ()-
1094.& ()- 10%.& ()- 10%& ()-
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10%.& ()- 10%.& ()- 10%.& ()-
109%.& ()- 10%&7(3EP 2000%.& () -
- W& (Y- 10%& ()-
(Ji/43.10%€ () 0%.& ()
678
210 215
726
225 230
780
TTGGGGTCAT TTTGTAATGT GTATGTGTGT 840
CTTGAATCCT TCAGCAAAAG AAACCTCGAA 900

CTCGACGGAG AGCGTAAAGA GACCGCACAA 960
TTTAAACCGA TCAAAACTAT TAATATAAAT 1020
ATATAGTTTG ATATTGATTA AATCTGTTCT 1080

ID NO:31:

cS:
irs

(A) NAME/KEY: Coding Sequence (Insert B)

(B) LOCATION: 7...720

1104

(D) OTHER INFORMATION: Ptilosarcus Green Fluorescent Protein

(GFP)

(x) PUBLICATION INFORMATION:

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:31:

GACAAMA ATG AAC CGC AAC GTA TTA ARG
Met Aan Arg Asn Val Leu Lys
S

AAC ACT GGA CTG AAA GAG ATT ATG
Asn Thr Gly Leu Lys Glu Ile Met
10

ATC GTG AAC AAT CAC GTT TTT TCC
Ile Val Asn Asn His Val Phe Ser
25 30

GTA TTA TTT GGA AAC CAA TTG ATG
Val Leu Phe Gly Asn Gln Leu Met
40 45

CCG TTG CCA TTC GCT TTC GAC ATT

TCG
Ser
15

ATG
Met

CAA
Gln

GTIT

1

GCA AARA GCT AGC

Ala

GAA
Glu

ATC
Ile

TCC

Lys

GGA
Gly

CGG
Arg
50

ATA

Ala

TTT
Phe

GTT
Val

GCT

Ser

GGA
Gly

ACA
Thr

TTC

GTT GAA GGA
val Glu Gly
20

ARA GGC AAT
Lys Gly Asn

AAG GGA GGT
Lys Gly Gly
55

CAA TAC GGG

27

75

123

171

219
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B P e Val Glu r Arg Gly n Gly Phe Pro Ser Asn
<= >’>@\B 65H JKL _ abcdegcghlj KI' mmopqr stasewxyz{| } ~

GGA CCC GTG ATG CAA AAA GCC ATC CTC GGC ATG GAG CCA TCG TTT GAG 459
Gly Pro Val Met Gln Lys Ala Ile Leu Gly Met Glu Pro Ser Phe Glu
140 145 150

QTG GTC TAC ATG AAC AGC GGC GTT CTG GTG GGC GAA GTA GAT CTC GTT 507
Val Val Tyr Met Asn Ser Gly Val Leu Val Gly Glu Val Asp Leu Val
155 160 165

TAC AAA CTC GAG TCA GGG AAC TAT TAC TCG TGC CAC ATG AAA ACG TIT 555
Tyr Lys Leu Glu Ser Gly Asn Tyr Tyr Ser Cys His Met Lys Thr Phe
170 175 180

TAC AGA TCC AAA GGT GGA GTG AAA GAA TTC CCG GAA TAT CAC TTT ATC 603
Tyr Arg Ser Lys Gly Gly Val Lys Glu Phe Pro Glu Tyr His Phe Ile
185 190 195

CAT CAT CGT CTG GAG AAA ACC TAC GTG GAA GAA GGA AGC TTC GTG GAA 651
His His Arg Leu Glu Lys Thr Tyr Val Glu Glu Gly Ser Phe Val Glu
200 205 210 215

CAA CAC GAG ACG GCC ATT GCA CAA CTG ACC ACA ATT GGA AAA CCT CTG 699
Gln His Glu Thr Ala Ile Ala Gln Leu Thr Thr Ile Gly Lys Pro Leu
220 225 230

GGC TCC CTIT CAT GAA TGG GTG TAG AAAATGACCA ATATACTGAG GAAAATCACC 753
Gly Ser Leu His Glu Trp Val

AATATACTGG GCAAAATGAC CAATTTACTG GGGAAAATGA CCRATATACT GTAGAARATC 813
ACCAATATAC TGGGGAAAAT GACCAATTTA CTGGGGAAAT GACCAATITA CTGTAGAAAA 873
TCACCAATAT ACTGTGGAAA ATGACCAAAA TACTGTAGAA ATGTTCACAC TGGGTTGATA 933
ACCGTTTCGA TAACCGTTTG GAAGCTTGTG TATACAAGTT ATTTGGGGTC ATTTTGTAAT 993
GIGTATQTGT GTITCGTATGAT CTATAGACGT CGTCATTCAT AGCTTGAATC CTTCAGCAAA 1053
AGAAACCTCG AAGCATATTG AAACCTCGAC GGAGAGCATA AAGAGACCGC ACGTACACAA 1113
ATTATAATAC CAGCAGTTGG AATCTTTAAA CCGATCAAAA CTATTAATAT ATATATACAC 1173
CCTGTATAAC ATATATATAT ATATATATCT ACATAGTTTG ATATTGATTA AATCTGTITCT 1233
TGATCACTAA AAAAARAAAA AAAAAAARMAA AAAAAAAAAA AAAAAA 12795

(2) INFORMATION FOR SEQ ID NO:32:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 238 amino acids
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(D) OTHER INFORMATION: Ptilosarcus Green Fluorescent Protein (GFP)
(vi) ORIGINAL SOURCE: ptilosarcus gurneyi
{x} PUBLICATION INFORMATION
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:32:

Met Asn Arg Asn Val Leu Lys Asn Thr Gly Leu Lys Glu Ile Met Ser
1 5 10 15

Ala Lys Ala Ser val Glu Gly Ile Val Asn Asn His Val Phe Ser Met
20 25 30

Glu Gly Phe Gly Lys Gly Asn Asn Val Leu Phe @Gly Asn Gln Leu Met Gln
35 40 45

Ile Arg Val Thr Lys @ly Gly Pro Leu Pro Phe Ala Phe Asp Ile Val
50 55 60

. Ser Ile Ala Phe Gln Tyr Gly Asn Arg Thr Phe Thr Lys Tyr Pro Asp
65 70 75 80

asp Ile Ala Asp Tyr Phe Val Gln Sexr Phe Pro aAla Gly Phe Phe Tyr
85 90 95

@lu Arg Asn Leu Ard Phe Glu hsp Gly Ala fle Val Asp Ile Arg Ser
100 105 110

Asp Ile Ser Leu Glu Asp Asp Lys Phe His Tyr Lys Val Glu Tyr Arg
115 120 125

Gly Asn Gly Phe Pro Ser Asn Gly Pro Val Met Gln Lys Ala Ile Leu
130 135 140

Gly Met Glu Pro Ser Phe Glu Vval val Tyr Met Asn Ser Gly Val Leu
145 150 155 160

val Gly Glu Val Asp Leu Val Tyr Lys Leu Glu Ser Gly Asn Tyr Tyr
165 170 175

Ser Cys His Met Lys Thr Phe Tyr Arg Ser Lys Gly Gly Val Lys Glu
180 185 190

phe Pro Glu Tyr His Phe Ile His His Arg Leu Glu Lys Thr Tyr val
195 200 205

Glu Qlu Gly Ser Phe yal Glu Gln His Glu Thr Ala Ile Ala Gln Leu
210 215 220

Thr Thr Ile Gly Lys Pro Leu Gly Ser Leu His Glu Trp Val
225 230



