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Green fluorescence protein and its application in
" animal transgenic study

LI Xia, CHEN Su-wen, YU Da-hui
( South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract; Green fluorescent protein ( GFP) is a sort of protein produced by jellyfish ( Aequorea victoria) and sea pansy ( Renilla reni-

formis) which absorbs blue light and emits green fluorescence without exogenous substrates or co-factors, and the fluorescence can be

easily detected with fluorescent microscope or fluorescence-activated cell sorter (FACS). Green fluorescent protein gene is an impor-
y P P g po

tant new reporter gene that can express in living cells without other external substrate and no specific in species, tissues or cells at pres-

ent. With features of sensitivity in detection, simplicity in manipulation, and reliability in result, GFP is an important reporter gene of

practical. Being an effective selective marker, GFP has a great potential application in fields of cell, developmental and molecular biol-

ogy.
Key words; GFP; transgenic animal
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‘wria) SWHETERBYHRERNES (CFP) WRIK
BTG R G, REMRAAR T IRERNTHK
Z—, BERT LR, BEREER, RMENE, 1%
EFMETRYSBEET, FEARCE, CFBENE
BIOFHSHRA, A TR RARCEEZ 2,

L GFP A (R R HL RIS

1.1 GFP 44 ¥R

BT KBHGE (Renilla reniformis) 1] GFP 7e LA
1E, SMEEFE T EARMR, 2 # GFP @Ak, £k
Hi R FEFIFE R 1.
1.2 BEFKEH GFP A NXFRR

GFP 2Bl R BRI RE FREAS FEIE
HEH I GBI, B2 65 ~67 RIEER Ser-

Tyr-Gly SN FMEMETE BN 224 B DK 3R, 703 B 3L
EINMEERERARAEGR , B 1R 3 MEEREE
RAMTEHGERRE BRTEARHER

ESMRE A, X Ca SR AKBHRNBEARE S
B, A LIMER—F Y, R TFRORMZ—ME
HRT G RHANIOLRBEARNMEL, £ Co, f
BEXAES (BFP), BFPERM P HR—FRNAE, W
RERMERFPIMA GFP, BIFLIME RGN, X—Kst
BRR 5K ARY R AR —B . BWLBTH
FTRAFR:

24

Ca”
ENEHK =P BFP+CO,HV Amax 470 nm

l HVAmax 470 nm
GFP

HV Amax 508 nm

%1 FETKkSMNBEN GFP MR, RNNBRZREFTIH LR
Tab.1 . Comparison of biochemical characteristics, emission spectrum and coding sequence of GPF originated
from jellyfish (A. victoria) and sea pansy (R. reniformis)

K £} GFP 8% GFP
jellyfish (A. victoria) sea pansy (R. reniformis)
AFR/kDa »
‘molecular weight
T _
structure L= 2N ﬁl——«*ﬁ‘
M BE BRE
stability (65C, pH 11, 1%SDS, 6 M ZBAIFE AR MAL R ERER)
HERBREN
number of amino acid . R RARE
TR/ # R 1/ nm
absorbtion / irradiation peak v2 A (F395, %475) 14 (498)
B AR5/ s
maximum emission peak
HHEEE/ M - cm - )
absorbtion coefficient 21 ~30, 7~15 . 270
E?gﬁﬁ - 0.72 ~0.85 0.80
quanta equivalent weight .
REFSPHETFYH
number of introns FWAE
cDNA & f/bp .
cDNA length R IHE
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(1) FesetmsE. OFP IR, RARY - BN, TOLRTTHRE A AER—HM R ¥, &R
# A8, ARERMELBHRNAGT, CFP ALE KK pHEEN (7~12.2) GFP MBI, REDEHEAHN
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Fo (2) RWTE, FI%% 8 MR A IR LIRS,
BT R, A& 845 IE 784 K 040 f 4,
(3) ERBRERE, GREHRAHEMLERRH.
Chalfie 25(%" % B GFP ¢cDNA BXW] LAZE KB AT E. coli 3%
%, HUATLAFE B A Wk . Caenorhabditis elegans #1%ik,
(4) GFP Xt R kg AT HEH, Sheen Z IELLE K
¥ GFP &Pk, BIGE GFP ZE4 M R B BRIBH AT,
MERORLEEREEE, (5) FRZEMETH, BT
HibEMA SR EH CFP, Ht AL RBEELSRE, GFP

FEH 5 FHRE AT MU B Tt Yokt St T JoR 45 R4S

BRBMELRAE, FERIETR . (6) TREMR
BURHIFRBIET . (7) FRBKALRE. GFP MFHA
DARE A, SRR AR DA EE, TR
WRAMARA. (8) REE R, CFP fFitH ik AR H s
W R BRI RBEMAPE,

2 GFP %R AR e K s G uost

2.1 GFP BRI

1992 48, Prasher %" {ii4 GFP ERBMFFI AR TH
BREBER A B, AT AMKE A vctorea PBR322-
cDNA CEEF43 B3] GFP1 ¢cDNA, DA GFP1 551 R4t ik
IRk S Agtl0-cDNA B, 183 GFP10, 11, 12, 13
34 4 GFP E4 F, LI GFP1 cDNA N4, MK
A. victorea FYEER A SCE MBS 3 F GFP 7k, @ad X
185 BF i 7 O L 2 A ) 0 Southen blot AM7, R BUFFFER 3
FARRKAIEER, XFRRELE 3 HAR GFP A45R
WRR S FAIR & . X PHYETEME GFPI0 iy EcoRI B§ 41 A B
MRFFFIAHT R : GFPI0 cDNA &7 965 MEHM, &F
— NS 238 NMREM BT HIEIE (ORF) ., X).GFP %A
g —SHREN, TH3MIBTFLUR, 2HIHH 69,
98 171 MEAEMRE.

R4 GFP HBME N & BRRA FHRUAFESETH
U, BEFAR CFP R8T, HWIERBA R
KRB, ARRE NSy TR AR S, ERBXRN
HATE BRI, -

2.2 3t GFP fyEaris
b RN, BT T I G .
221 EHCFPAGHEER BT " f Oy RE
F, RERECHERFTULELN, T S AN HE, #
AT A BB & Ser, Heim & BRI L LI Ala,
Leu, Cys, Thr BUX Ser i, FE0IRBEHEIN 4 ~6 %, Ko,
PA The U Ser B, L3R EAIE 5T EB 8K 251 % 490 F1
510 nm, ELA: G35 ER 0T o0 BE o P A R AR 4 5, AT LU
P e b A0 LR A R, BESE AR TR RS

MLk Arg, Asn, Asp, Phe il Trp BUfR Ser Bf, HIEHHME
HEFARIS . Delagrave %1 %t 64 ~ 69 A7 4 2 B3 17 HEAL
RAF, MEEH THEREKEIOGRBIIREK (Red-shifted
GFP, RSGFP), BA RSB K 490 nm, AR SHAER

‘GFP X4}, EHit, FIFH GFP #1 RSGFP 3t&i5, HAIFAARR

KB ERCY, AT B FE —AREAR R
REAR, B3 FRABRETAREMENR.

2.2.2 BEWERS  Rouwendal %' EE I Ty A
YRENEARENEDRT, BMCMCHER, BKA
HMTHEE, SBASHIER CFP EREMY SRS RIE
BE, '

2.2.3 WAF GFP £EFF]  Pang 51 7E gfpl0 cDNA
404 5405 L2 FIBA-MHPRETF, UHBRHERS
HEETREDHTFZE, ETHAEHREBIEEEME,
AT B MW . FIRTH T4 405 ~ 488 fL kAR N &
F (Cryptic intron) , BLEXFFF%E % mRNA B ¥R 5]
HHETF, NTTEERNT, 9% GFP REEEHKEX, B
HERZBERBAS T, BeEyHRMEiRIEM,
GFP EZEAMBRLI K FHREEARTIRATENER
HIFE R BRI R T HERNRET.

3 GFP FERE B o L PR

GFP R FHATRARS, AEN#EE S MBI HEY
WREEART, MATREEZRESEWE, ATHRRE
5B ERNRRES,

HERFYFRERLFHFEEN T FERRECR
BTRRYER, X—HERERE. BEHTLEBRH
MR RN R, ATNES B, RERSNVHRPEFE
E—HAR EEUTTROEE, REBRAEHEEER
YRR ERRAR, - AT AR KRR T XTH R W EA MR
%o CFP X —hBARBR MR, 8K TR X — X
R—LRIEKk,

Mt B, GFP N AZELDELT 2 M Ex %
B ST I BT B
3.1 BMEHREBEENMRIEIE

GFP EHEMRE=YR SR, oL MBREEX

R R R I LA AR 75 2 B 4 o R 5 ) R B B

BFLURZENALRRYE, BEFIIRZES MRS

- 383 GFP ZORIIRFIR KB X—fERIARREMEARE, AHH

ERPAHERNREAFEERBIBRABHEE, FE
ERBKHRARARAFHEY, BOARRERERE
K BERE, ENIMNRERENRIKFAR R0 S
EEYA SRR, HaPmBlEER> MR,
3.2 RERBEENWHBERE

LR B R 5 GFP 2B B EE X — I
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BE, T GFP HE KRR YZENEI K #0550 BT &
WE, T HEIREFIET GFP MR HITHHE, B
BIAT AR A AERE R R E B ik, BT GFP R AA 1
2. BB ESMRA, BT CFP MATRERSIMMR
i, AUFARE, BERE,

BAMBHE TEZEEXFEET — 87 BRHER,
Takada S/ AME {LAKHE (CMV) IEHMBF, AEM
BF la 83T (EF-la, G5 S'MERXH—HS, 2B
SHBF1, HETF1 RINBTF2 H—F5, it 1187 bp),
GFP % (S65T) LAK SV40 ) R RE S 4 RaEH
Wik BEA 383 NRBH/NBIER, 2534 d ks
%, B 48 MR R E ZRIEH, DAL ERE B M
BrR & ME R AT 59 M REH/MRER P RME T
GFP, FARAMOLHEE (LK 480 nm) HIRZAER
RUIE R L BRE R i/ B R S B9800 (@ n
#8500 ~530 nm) , ¥ 55 4> GFP [Hi: e A BB B F
B, 88 AR 4 HIEH, PCR &ML RERBEHES 11
AR EE MY, Southem IR MARIFLH T 8 H/R
HESEX FMEER. GHMNTR THEXRYE, Rik GFP
H/NBAERIES, THOEHBRRYE, B GFP EEK
BRESEX/DRXEG, WERLERIEERIMER, £
BORERA R 4 40 L 35 2 B30 A o 349 T 3 B B 4% 0 B GFP,
FAERFA—BEEETIRE BMEST 389 MMM, 43
MEESMNESRN R T ERWIE, EIHH0 4 DR PR
T GFP, 2 M RAMMHEIRIAT GFP, 2 MRIEEFINEES
M#IAT GFP, BrstERMEXTHEMBHEHER.

YER MBI TAE, Wang %1714 GFP £ 5 exu
BERGREHARRERS, SREV 2 HERYEBIHR
KPR E. X—RIEHE e XE M ABSHRER
BEHENEOROME LIRS THENER.

4 GFP HTHEEREYF A EHSEEM
[ 55
¥ GFP {3t BRI A A T EE S WMBIRF, &

MRTHEFRTHEHE. BR, BEWM&EHLEER

HE¥ERE, EEBRINEE, _

EYERF A ERESHMRMARRREEN. 7
BRI Y R MEAR, BT Y — LA £ R
LORESF RS T AK, XMTNERENERERHZ
B, AMHL¥R, EFFERURK BB L
LA GFP FRICHY “R&BOE” . “ RN HFEEESYRFAR
SEE/BFEER.
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