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TCTAGACTCG  AMAICA'ART  CCAATAATTC  AATATGAAIA  TIGAAICATC TTTCTGCCCT  ATTTTGICCA  TATGCAGAT TTTCCTICTE  CTICCAACC

110 120 130 140 150 160 170 180 190

200

TCICTCCAC  ACAARGATGC  AICAKANG  ACAGCAKC  TITACTCCAA  AICAAAICAS  CCTTGAAAAA  (CCCGICAIT  ACAGICTCA'  GGGIGICAGA

210 220 230 240 250 260 270 280 290

300

CGAGATTGT TCIGACIGGG ACCTASTCGA  ATGIGACGAA  ACCACCAACC  CCATAATTIC  CCICATAAIT CAAGAGACG  AACCICTCA CGECARAIC

310 320 330 340 350 360 370 380 390

400

CCECTICAG TGEGAGACCT ACCATACCTIC  CAACCTTAT  GGITCCGTAA  ACTCCCCAA  CTTITCGSAA  AARICCCAGA  AGAANTTICT  GCATCAANG

410 420 430 440 450 460 470 480 490
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ACCTAAANC  CCICAGACTC  AGCTCGACCA  GICICAGIGG  CCQCTGICCCT  TTATTCTTCC  CTCAGCTTAC  GAAZCTAZCT  TGTTTAGACT  TAICGTITAA
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CAMCTTTIG GGIGTAXICC CTCCITCACT TTCQCACTCTIT CCGAACTTA  AAGCCCTCCA  CTTAGAKXGT  ACGAKXTCA CCGCIGAAA!  CCCCGATAIC
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TTIGGGAAT TICCTGSAIC CCCGGXCATA TAICTTTICSC  ATAZCCACCT  CACCGGGITT GIMCCCAAAA  CITICETAG ACCAGAICCA  ATTAGACICG
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ICTICTCASG  GACAGICTA  GAAGCIGATA TTICATTICIT  GITTGGCCT  AAAAAZCGCT TGGAAAIGCT  AGATTTTTCA  GGAACGIE  TTAGTTICAA
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TTICTCCAG GICAGGACT TICCACCTC  TTIGACATAC  TTAGATTTGA ACCA'ANCCA  GAICACCGGA ASICTCICGA  GIGAATTGAT  TAAITGSAC

910 920 930 940 950 960 970 980 990
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CTAAGZCAT TTAACCICAG TGATAATAAN CTICICCGEA AGATTCCAZC AGGASGAAKX CTCCAGAGAT  TCGACCGTAC  GCCCTAICTC  CACAXCAGTT

1010 1020 1030 1040 1050 1060 1070 1080 1090

1100

CCTTGTGIGG TATCCAITG CCAGANTGCT AGTTACCAG CAAAKIGTCC CTTAAGGTTA TCTTTGTAAT  GAGATANATT  ATGCAGCTCA AT AGTCCA
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Fig 3 The sequence of AFP gene
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Cloning and Expression of an Antifreeze Protein Gene in Carrot

FAN Yun, LIU Bing, WANG Hong bin, WANG Shu gi, Wang Jin fa
( The Key Laboratory of Gene Engineering of M inistry of Education, School of Life Sciences,
Sun Yatsen (Zhongshan) University, Guangzhou 510275, China)

Abstract: Composition of total proteins in cold induced carrot seedlings was compared with that in non induced
carrot seedlings by SDS PAGE. A different protein band, about 36 000 appeared. This result indicated that an-
tifreeze proteins (AFPs) were expressed in cold induced carrot seedlings. Based on what was reported by Dawn
Worrall and Knut Meyer, the gene encoding this antifreeze protein which is 1 099 bp long, was amplified by
PCR using genomic DNA of carrot seedlings as template. Sequencing results show that there is only a difference
of three bases between this cloned gene and that published on GenBank. This antifreeze protein gene (AFP
gene) was cloned in the expression vector (pGEX4T1) of E. coli. A fusion protein, about 60 000, could be de-
tected after IPTG induction.
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