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Tab.1 Primers used in this study
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cDNA
HKF TGTGGACATGGGAGGCACAAAC 237
HKR ACGGGGAAGCTGAAGCAGAAGCC
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CkeHK31 AGCAGCATCAGGGAGTGGCTTATC 1440
CkeHK32 TGGCTTATCCCAGAGGAGTGTTACG 1425
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CkeHKCR CTCGAGCTAGCTACCACTGCTTGCTCGGC
PCR
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CkeHKQR GCTGGTCTAGGGAGGACTTGGTGAT
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CkeHK32), cDNA ,
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, 462 , 5
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) 49.73 ku,
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ACATGGGGGAAGCAAGGCTTGGTTTACGAGGCGATACTCARIQCAGCACCGCTGGGTTTCGTAGGGGCGCTGCTGAT TGCAGCCAAGGTA
MAAPLGFVGALLTIAATZK/V
91 GCTAGAGGTGTATCCAGGAAACGCAAACAAGACGAGATCATGGAGGAGTATCGAAAAGGCCTGGCAGTGCCACTGGAACAAGCACTGCAA
184 RGV SRKREKQDETIMEETYREKGLAVPLETU QATLAQ
181 GTGCGGGATGGCATGATCACACAGATGGAGATCGGATTGCGAGAAACGGGCAGCAAGCAGGGCCTGCTCATGCTGCCTTCCTATATAGAT
48V RD GMITOAQMETIGLTRETGSZKQQGLLMLPSYTID
271 ATCTTGCCAACAGGGGCGGAGCGGGGAGACTTCTTTGCAATCGATCTGGGAGGCACCAACCTACGAGT TGCCTATGTCAAGCTAGGCTCA
71 LP T GAERGDTFFAIDLGGTNLTRVYVAYVKLGS
361 GAGAAGGGCAGCACGGAGAGCAGCAGCATCAGGGAGTGGCTTATCCCAGAGGAGTGTTACGACACGGACAACGGCAGGCTGCTGGACTGG
18E K GSTESSSIREUWLTIPEETCYDTTDNGTRILTLTDW
451 GTGGCAGAGCGCACCATCGAGTTTGCACAAGAGCATGGCAGGTTGAAGAGGGACAGCCCACCCCCAACCATIGGCTTCTGCTTCAGCTTT
133V AERTTIETFAQEHGRLTI KT RDSPPPTTIGEFT CTESFEF
541 GCAGTGGACCAGACTGCCATGGACAACGGCAAGCTGCTGCTGTGGACAAAGATTCCCGTCATACTCAATGACACAGTGTCTACTCTCATA
1I68A VDQTAMDNGEKTLTLTLWTI KTIPVILNDTVSTTLTI
631 GCGCGACGCTATTCGGAGCCCGACACTGCCCTGGGCATCATCCTAGGCACCGGCACCAACTGCGCATACCTTGAGCGCATTGATAGGATC
I98R RY SJEPDTALGIITEGT GTITNO CAYILERTIDTR RTITP
721 CCCAAGCCGCCTTCAGACTACCGGGGCCGCAGCAGCGAGATGATCATCAACAGCGAGTGGGGGGACTTCAAGGGCGCCTGCCTGCCAGCG
2286 P P SDYRGRSSEMTITINSEUWGDTFTI KGATCTLTPATL
811 CTGCCGGAGGACCTGTGGGTGGACTGCAGCAGCGTCAACCCAGGGCATGGGGGGTTTGAGAAGATGATCTCAGGACTGTATATGGGTGAA
2P EDLWVDCSSVNPGHGGFETZ KMTISGLYMGE/V
901 GTICTCICGTCGCCTGGTCCTGAGGCTGGCTGAGCACGGCCTGCTGTTTGGGAGCGAAGTGCCACCTGGGCTGACGGTGCATGACCCCCIG
288S R R LVLRLAEHGLTLTFGSEVPPGLTVHDPTLA
991 GCATCGCCACTGGTGGCCGCTATCGTGGGGGACGGGTCGCCAAACCTTGCGCTCACCGCAAGCTCCCTGGCCAGCGCCTTTGGCATCACC
318s PLVAAIVGDGSPNLALTASSLASAFG GTITEK
1081 AAGTCCTCCCTAGACCAGCGTCGGAAGGTTAAAGAGGTGTGCCTGCTGGTGACCCGGCGGGGCGCCCGGCTCTGCGCGGCGGGCATCGCT
348s S LDQRPRXKVYKEVCLLVTRRGARTLTG CAAGTIAA
1171 GCCGTTCTCAAGCACACAGGGCGGGGTTGTGGAGGGGCCGACCAGCCTGCCAAGCGTACGGTCATTGCTGTGGACGGCTCTGTCTTCAAG
3738V LXK HTGRGCGGADA QPAKRTVIAVDGSVFKK
1261 AAATTTGCGAAGTTCAGGGAGCTGCTGCGAGCTGCGCTTGAGGAGTTCTGTGGGGCAGATGCGGCCCAGGTGGAGCTGAAGCTGCAGGAG
408F A K F RELVLRAALETETFCGADAAQVELTE KTLZ QETD
1351 GATGGGTCGGTCTTTGGCGGGGCGTACATTGCTGCAGCAGCGTCCAGCTGGACCAGCCGAGCAAGCAGTGGTAGATAGE TGACTGACTCG
4386 S VF 6 G A YTAAAASSWTSRASSSGS *
1441 CTTTGACAGCGTTAGCAGTTGCGCTGGCTGAGTTGTTTTGGCAGCGGCAGGGTAGTGCGATGTGCGAGTGAAATAAGGTGTCTGGCAGGG
1531 TGGTGTGCAAGGGATGCTCCAAGTGTTAGCAGTGCTGTGATACAGGCTGCGTTGGAAGGGTGGTACCTGATATGCAACAGGACTTTGAGT
1621 TTGACCCAAATCGTTGCTGTGACATGGTCGCCTGGTAGCCCGGCATGCTAGCAACAATGGAGACTCATGTCGACTAAGAGGGCTGCACTG
1531 CAATTTTTGATGCATTCCAGGGAGGTCTTGCAAAGCGTCTGGCTCGCAGGTCAAGCGGCATGTAAL TGTAGACAGGCCTAAAAAAAAAAA
1801 AAAAAAAAAAAAAAAAAAAAA

—

1
Fig. 1 Nucleotide and deduced amino acid sequences of the full-length cDNA of CkeHK gene from the green alga Parachlor-
ella kessleri
ATP S

The initiation (ATG) and termination codons (TAG) are marked with an underline. Crucial residues of ATP and hexose-binding sites are high-
lighted by gray boxes
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Fig. 2 Multiple alignment of the deduced amino acids of the CkeHK from Parachlorella kessleri and other predicted HKs from
nine green algae with available genome database

) ATP A
Crucial residues of the ATP and glucose-binding sites are highlighted by black circles and black triangles
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Fig. 3 Phylogenetic tree of HK homologs from algae, higher plants, and archaea
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Fig. 4 CkeHK expression of Parachlorella kessleri cultured
under different cultural trophic modes
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Molecular cloning of hexokinase from Parachlorella kessleri
and its expression analysis under different trophic modes

CHEN Jun" 2, CUI Hong-li*, ZHAO Jia-lin" 2, QIN Song'

(1. Key Laboratory of Coastal Biology and Bioresource Utilization, Yantai Institute of Costal Zone Research,
Chinese Academy of Sciences, Yantai 264003, China; 2. University of Chinese Academy of Sciences, Beijing
101418, China; 3. College of Life Science, Dalian University, Dalian 116622, China)

Received: Dec. 22, 2016
Key words: Parachlorella kessleri; hexokinase; molecular clone; transcript expression

Abstract: cDNA (GenBank ID: AHF54566) encoding hexokinase (termed CkeHK) from the green alga Parachlorella
kessleri was cloned and sequenced to understand the response to the presence and uptake of glucose at the molecular
level. The transcriptional expression patterns of CkeHK were observed under phototrophic, heterotrophic, and mixotro-
phic culture conditions. The results indicated that the CkeHk cDNA was 1, 844 base pairs (bp) long, with an open reading
frame (ORF) of 1389 bp encoding 462 amino acids, with a calculated molecular mass of 49.73 kDa and an estimated
isoelectric point of 6.98. Under the phototrophic condition as control, the transcriptional profiles of CkeHk showed that it
could be upregulated under the heterotrophic and mixotrophic culture conditions. The mRNA level of CkeHK under the
mixotrophic culture condition could be upregulated more than that under the heterotrophic culture condition. These re-
sults suggest that light may play an important role in regulating the role of hexokinase in metabolizing exogenous glu-
cose. These findings provide us valuable information for exploring the mechanism of metabolizing glucose in P.

kessleri.
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