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Supplementary 

a)
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Figure S1. PhTAC125 KrPl LacY+ pB40-BDC2-CDKL5(G7opt)[1–4]. Growth curves in TYP(a), GG 

(b) and GGM media [5–7]. Cultures in the three media were grown at 15 °C with agitation at 220 

rpm in 250 mL Erlenmeyer flasks [4]. Recombinant production was induced with 5 mM IPTG 

(red arrows). Cellular concentration was monitored by measuring absorbance at 600nm 

using a spectrophotometer. The growth curves are the average obtained from three independent 

replicas.
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Figure S2. ELISA Standard 6xHis-SUMO-GFP-3xFLAG expression vector map. The egfp sequence 

was cloned inside the vector pET28a-6xHis-SUMO-3xFlag, between the SUMO-tag and the 

3xFLAG-tag by Gibson assembly method [8,9]. The map illustrates the genetic structure of the 

plasmid backbone:  ori: origin of replication in E. coli strain; KanR: Kanamycin resistance gene; 

6xHis-SUMO-GFP-3xFLAG construct; RBS. ribosome binding site; T7 promoter sequence; LacI 

gene. FASTA sequence in Supplementary2_pET28a-6xHis-SUMO-3xFLAG file. 

Figure S3. egfp gene insert sequence. The picture shows the egfp gene fragment inserted into 

the receiving vector (pET28a-6xHis-SUMO-3xFLAG) via  Gibson assembly method for the 

construction of the ELISA standard protein [9]. The  egfp gene insert fragment was amplified by 

PCR using Q5 polymerase and the primers egfp_fwd and egfp_rev. Template sequence 

reported in the Supplementary material as a FASTA file (Supplementary_egfp_gene_insert).   In 

light blue, the linker (Sequence reported in Table S.2) for was localised at 5´of the sequence; 

meanwhile, a GS linker was added at the 3´ .  FASTA sequence in Supplementary3_egfp_gene 

insert file. 
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Figure S.4 Standard 6xHis-SUMO-3xFLAG expression vector map used as receiving vector for the 

Gibson assembly [10]. The receiving vector was amplified by PCR using the primers pET28a-SUMO-

3xFLAG_fwd and pET28a-SUMO-3xFLAG_rev.The map illustrates the genetic structure of the 

plasmid backbone:  ori: origin of replication in E. coli host; KanR: Kanamycin resistance gene; 6xHis-

SUMO-3xFLAG construct; RBS: ribosome binding site; T7 promoter sequence; LacI gene. FASTA 

sequence in Supplementary4_pET28a-6xHis-SUMO-3xFLAG file. 

Table S.1 Gibson Assembly Primers used for the cloning of the pET28a-6xHis-SUMO-3xFLAG 

vector[10]. 

Primers Sequence 

egfp_fwd GTGGATCCCCAGCCGGGGCTCTGATTAA 

egfp_rev CTCGAATTCTTTGTAGAGCTCATCCATGCCATGTG 

pET28a-SUMO-3xFLAG_fwd  CGGCTGGGGATCCACCAATCTGTTCACG

pET28a-SUMO-3xFLAG_rev 
GCTCTACAAAGAATTCGAGCTCTCTGAGAATTTATA

TTTCCAAGGTG 

Primers were designed to clone the egfp sequence into the pET28a-6xHis-SUMO-3xFLAG vector via 

Gibson Assembly.  
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Table S.2 6xHis-SUMO-eGFP-3xFLAG and recombinant hCDKL5 amino acid sequence. 

Protein Amino acid sequence 

6xHis-SUMO-eGFP-3xFLAG 

49kDa 

MGSSHHHHHHSSGLVPRGSHMGSDSEVNQEAKPEVKPEVKPETHIN

LKVSDGSSEIFFKIKKTTPLRRLMEAFAKRQGKEMDSLRFLYDGIRIQA

DQTPEDLDMEDNDIIEAHREQIGGSPAGALINMHGTGGGNSSKGEE

LFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPV

PWPTLVTTLTYGVQCFSRYPDHMKRHDFFKSAMPEGYVQERTISFKD

DGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNV

YITADKQKNGIKANFKIRHNIEDGSVQLADHYQQNTPIGDGPVLLPDN

HYLSTQSALSKDPNEKRDHMVLLEFVTAAGITHGMDELYKEFELSENL

YFQGDYKDHDGDYKDHDIDYKDDDDK 

 Recombinant hCDKL5 

129kDa 

MASAWSHPQFEKGGGSGGGSGGSAWSHPQFEKGSDSEVNQEAKP

EVKPEVKPETHINLKVSDGSSEIFFKIKKTTPLRRLMEAFAKRQGKEMD

SLRFLYDGIRIQADQTPEDLDMEDNDIIEAHREQIGGMGDAAQPARR

ARRTKLAAYARKAARQARAGGGGSKIPNIGNVMNKFEILGVVGEGAY

GVVLKCRHKETHEIVAIKKFKDSEENEEVKETTLRELKMLRTLKQENIVE

LKEAFRRRGKLYLVFEYVEKNMLELLEEMPNGVPPEKVKSYIYQLIKAI

HWCHKNDIVHRDIKPENLLISHNDVLKLCDFGFARNLSEGNNANYTE

YVATRWYRSPELLLGAPYGKSVDMWSVGCILGELSDGQPLFPGESEID

QLFTIQKVLGPLPSEQMKLFYSNPRFHGLRFPAVNHPQSLERRYLGILN

SVLLDLMKNLLKLDPADRYLTEQCLNHPTFQTQRLLDRSPSRSAKRKP

YHVESSTLSNRNQAGKSTALQSHHRSNSKDIQNLSVGLPRADEGLPA

NESFLNGNLAGASLSPLHTKTYQASSQPGSTSKDLTNNNIPHLLSPKEA

KSKTEFDFNIDPKPSEGPGTKYLKSNSRSQQNRHSFMESSQSKAGTLQ

PNEKQSRHSYIDTIPQSSRSPSYRTKAKSHGALSDSKSVSNLSEARAQIA

EPSTSRYFPSSCLDLNSPTSPTPTRHSDTRTLLSPSGRNNRNEGTLDSR

RTTTRHSKTMEELKLPEHMDSSHSHSLSAPHESFSYGLGYTSPFSSQQ

RPHRHSMYVTRDKVRAKGLDGSLSIGQGMAARANSLQLLSPQPGEQ

LPPEMTVARSSVKETSREGTSSFHTRQKSEGGVYHDPHSDDGTAPKE

NRHLYNDPVPRRVGSFYRVPSPRPDNSFHENNVSTRVSSLPSESSSGT

NHSKRQPAFDPWKSPENISHSEQLKEKEKQGFFRSMKKKKKKSQTVP

NSDSPDLLTLQKSIHSASTPSSRPKEWRPEKISDLQTQSQPLKSLRKLLH

LSSASNHPASSDPRFQPLTAQQTKNSFSEIRIHPLSQASGGSSNIRQEP

APKGRPALQLPGQMDPGWHVSSVTRSATEGPSYSEQLGAKSGPNG

HPYNRTNRSRMPNLNDLKETALGGGGSENLYFQGDYKDHDGDYKD

HDIDYKDDDDK 

The full amino acid sequence of the Standard protein and hCDKL5 are displayed. For 6xHis-SUMO-

eGFP-3xFLAG, the following schematisation is used: 6xHis-tag is represented in dark grey, 

thrombine binding site in pink, SUMO-tag sequence in light blue, eGFP protein sequence in yellow, 

TEV protease binding site in purple and 3xFLAG-tag in red. For the hCDKL5 protein sequence, the 

following schematisation is used: TwinStrep-Tag is represented in light grey, SUMO-tag sequence 

in light blue, TATk signal peptide sequence is dark blue [11], recombinant hCDKL5 sequence is 

represented in orange ( Catalytic domain is represented in orange. IDR domain is represented in 

orange), TEV protease binding site in purple and 3xFLAG-tag in red. All speaker sequences are left 

in black. 
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Figure S.5 Solubility of hCDKL5 produced in PhTAC125 with GG and GGM media [1,2,4,5]. 

On the left the SDS-page coomassie stained, on the right Western blot analysis performed with the 

anti-CDKL5 antibody. The samples were collected 2, 4 and 24 hours after the induction with 5mM 

IPTG. MW: Molecular weight. 
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