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Aim:Applying methods of molecular biology to analyze, clone, and express recombinant salmon IL-2 proteins to
determining their solubility.

Backround and Summary: Interleukin-2 (IL-2) is a protein produced by T-cells (CD4+ and CD8+). It is required for
regulation of immune response and can act as a growth factor for T- and B-cells!. This makes them interesting
targets for research of immune response, and immune cell differentiation and proliferation?. Atlantic salmon (Salmo
salar) has two paralogs, IL-2A and IL-2B, which were examined in this project. These variants contain minor
differences between their sequences and structures, which might affect their function3.

1. Multiple sequence alignment of IL-2 relatives
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sp|P60568|IL2 HUMAN MYRMQLLSCIALSLALVTNSAPTSSSTKKTQLQLEHLLLDLQMILNGIN- -- -NYKN- - - - - - - - - PKLTR-MLTFKH-
sp|P04351|I1L2 MOUSE MYSMQLASCYVTLTLVLIEVNSAPTSSSTSSSTAEAQQQQQQQQQQQQHLEQLLMDLQELLSRMENYRNLKLPRMLTFKIH-
QCE20958.11L-2 Ctenopharyngodon idella - - SALN----WICALTLABVCSLSA- --------- QP - VvKRSIIAQD----MFKTAFKGFKDGISAK@P- -kKBTRL -
ACT21084.1 IL-2 Oncorhynchus mykiss - -MDRRYRESELTLFLTG@LQG--NP---------- 1P[-- -rRLLAGHID- - - - YLEE- - - - - - - - - NITEP- - -DsVvH-
CAM12545.1 IL-2 Oncorhynchus mykiss - - -MDRRYRISFLTLFLAGECLQG--NP---------- IB---RLLAGED----YLEE--------- NITBP---DsvH-
ACJ02095.1 Salmon Salar IL2-A ---MDRLYRISFLTLFILAGECLQG--NP------------- IFRLKVGIIN----YLEE--------- NIT@P---DSVH -
XP 014054867.2 Atlantic salmon [L2-B - - -MEHIFRSAFILMLFLSVGLQG--HP---------- ANNLERIQIGHIQ----HLQK--------- NIKEP--EGTVH-
CCH50737.11L-2 like Oncorhynchus mykiss :- - -MlEN I FREIAELMLFLSVGLQG--SP--------- - ATNYLKIAKGIE----RLQI--------- NITGR--EEGT
- - -MFFFIQMAYWI - LIL/SD@LLA--RS---------- FBl- - -LSDFR-A----1TQS--------- HVEBR - - sBIsRrRIH -
- - -MEeEHFIGHILIFlQIAAFFLELQA--RC--------- - LIP[- - -TEDASHG----FIRT--------- NVTEIL - -KDSKH-
NP 001254611.1IL-2 Gasterosteus aculeatus e ¢ | BT Alfw 1V THAGIELLA - - NP - - - - - - - - - - VBKFDFDDLRIH----LIQE--------- SVE@E--opsTH-
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KKMTEL - - - - - Q -PLEEVL------- NLAQSKNF-HLRPRDLISNINVIVLE----LKGSETTFM - YADETATIVEBRLNRWITFC@SIISTLT - ---- -
KQMATEL - - - - - Q -PLRHVL------- DLTQSKSFQLEDAENFISNIRVTVVK----LKGSDNTFE-BQFDDESATVVDEBLRRWIAFCERISIISTSPQ---- -
- K -VLEVIECG- ------ NVTENDDF-MMIYEGLNKEKWNT------ - SSSSPRN@ET - L-YNQTHVKEBRVENMERLVE@ILLYTRTQ----- -
TD A D-TVKVECLDNAVHLESMQH- -H-TISMTATDILQKTIDKEN- - - - - STTDTSEBI - DKRLEKSFKDBEBIQNIRHLT@RAHAAKRLSS - - - -
TD A D-TVKVECLDKAVHLESMQH- -H-IISMTATAILQKTIDKEN- - - - - STTDTSERI - DKRLEKSFKDBERIQNIRHLT@RAHAAKRLSS - - - -
TD A S-IVKAECLDNVTNWENMQH- -H-INRTITTLQMMIDKDN- - - - - STTDTSEBI - DTRLEKSFKDBEBLQNILHLEAEAHAVKRG- - - - - -
SPA A -PLDN--------- TNLQH- -H-INKTLKVIEQATFVDD----- - IRTDSSEES - REBNPLFKKSCKE LENMTSLG.ALSVKSSK —————
SPA A HLNDN-------- RNLQH H-INRILTVLQKTSDD------ - IRTDSSEEBIS -RENPLSKKSCKEBMENMI SLAKALSAQRSP---- -
SD D GTVKEIEC- ---- - - DDSEQ D-ILDAVESLNHVINRRTT-AGHARTDSNEBT - R-WPLASYAVEBKKNTLNLL@MTNTMGSSK- - - -
TN D GTVRPEC- ----- - DGLMT--Y-VLQAIEFFELKTEEKDP----APTTSAEET - K-WPQTGFSDELDQVESLLERILEKSAQPCKASP -
KN D GTMTEIEEC- ---- - - GDKDG- -Y-ITEATVDVIEKMVIDQRLN-DGFALNNSSREA - N-SPTIPISGELDALTSLIGENEVKKNALVQ- -

2. Phylogenetic tree

3. RNA Extraction and cDNA Synthesis 4. Cloning
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5. Transformation and

Expression

6. SDS-page and Western Blot 7. Autoinduction and Solubility
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1A and 1B: CE (TE-buffer)

2A and 2B: CE (buffer A)

1A* and 1B*: Sonicated cells (TE-buffer)

2A* and 2B*: Sonicated cells (buffer A)

1T*: neg. control (pET21a TE-buffer)

Both IL-2A (2A) and IL-2B (2B) were shown to be soluble in buffer A
(50mM Tris-HCl, 0.5M NacCl, 20% glycerol, 10mM Imidazole).

Conclusion: Both IL-2A and IL-2B were soluble in buffer A. Further research could focus on isolating the proteins and
subjecting T-cells to them to measure the response.
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