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REDSHIF Lb 10 Thermal Denaturation Analysis of Bovine Serum Albumin by Microfluidic Modulation Spectroscopy
See change Libo Wang, Jeff Zonderman and Eugene Ma, RedShiftBio
Abstract Introduction Results
The heat-induced secondary structure RedShift BioAnalytics has developed a . BSA at 1 mg/mL was incubated at 25, 40, 50, 60, 65, 70, 80, and 90°C.
Change Of BOVine Serum Albumln (BSA) powerfUI new infrared SpeCtrOSCOpy tOOI for " Interlpolatiorl1 DifferlentiaIA:bsorbalnce Splectra 104 A'bSOY|UteV At;sorr)an;e 'Spe‘ctra' - _ggzg 0.010 1 Second Derivative AlbsAU ISpectra T o | DeltaI of Sec,:ond Delrivativ;,\ PIotsI —|25°C o 801 '-I25°C
during thermal denaturation was protein structural analysis based on e N — arc s o .. — a0 o] o] ] 0
investigated using Microfluidic Modulation Microfluidic Modulation Spectroscopy o ‘ —ed g —wd e, —wd 5 —erd  Law! 0] e
Spectrometry (MMS), a novel technique that (MMS). This technology achieves significant > oo e B e % 0.005 ] —aoc § 0.005 - 90d £ 000 K50 =$§§
combines a microfluidic cell and a tunable increases in sensitivity, dynamic range, and 5 T o g S —owrg o g0 —Jods
mid-IR Quantum Cascade Laser source. accuracy for determination of protein 0.002 1 I § N & e 3 "™ ] % zzz: —=— 1618 beta- N
BSA samples at 1 mg/mL, 20 mg/mL and secondary structure relative to conventional 2- o ° etemt | Y e | ~ ooce] ~%~ 1656alpha ]
100 mg/mL in water solution were incubated mid-IR and far-UV CD techniques. The o001 ' ) ° et oo 1
over a temperature range of 25 to 90 °C. analyzer utilizes a tunable mid-IR quantum 1720 1700 1680 1660 1640 1620 1600 1580 720 170 180 180 16s0 1620 1800 1580 _0'0251720 1700 1680 1660 1640 1620 1600 1580 1720 1700 1680 1660 1640 1620 1600 1580 o0 %5 40 5 6 6 70 8 9 o alpha umn beta unord
The differential absorbance spectra across cascade laser to generate an optical signal Wavenumber (cm') Wavenumber (o) Wavenumber (em) Wavenumber (em) Temperature (C) Hos
the amide-l band for the samples at different 1000X brighter than the conventional _ _ :
concentrations and different incubation sources used in FTIR spectroscopy. Brighter When the temperature Increases, alpha helix structure (1656 cm-') decreases and beta structures (1617 and 1691cm-') emerge and increase. The secondary structure change starts at 60°C
temperatures were then measured. For BSA sources also allow the use of simpler and reaches the full denaturation at 80°C.
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and analysis of protein secondary structure incubated for 20 minutes at temperatures _ _ _
in samples over the concentration range ranging from 25°C to 90°C and then cooled When the temperature increases, alpha helix structure (1656 cm-') decreases and beta structures (1618 and 1692cm-') emerge and increase. The secondary structure change starts at 65°C.
between 1 mg/mL and 100 mg/mL. to room temperature for MMS testing.
Protein differential absorption spectra were -
acquired across the amide | band, from Conclusions
approximately 1700 to 1600 cm™!in 4 cm"" « RedShift's MMS Platform was used to study the « MMS analysis shows similar results with reported « MMS provides accurate secondary structure «  MMS delivers comprehensive analytical
steps and were analyzed using proprietary heat-induced thermal denaturation of BSA. The FTIR study of thermal denaturation of BSA in D,O measurements for protein samples at wide information on protein secondary structure,
analytical software. All measurements were results show that at 1 mg/mL, BSA starts unfolding (Murayama and Tomida, Biochemistry 2004, 43, concentration range, 1 to 100 mg/mL in current stability, aggregation, similarity, and quantitation;
done at room temperature. at 60°C while at 20 and 100mg/mL, BSA starts 11526-11532) with more structure change details; study, and in other studies, we have tested . MMS is a powerful and versatile tool for direct,
unfolding at around 65°C. Replicates samples at >200 mg/mL; label free characterization of proteins through all
measurements show very reproducible data; phases of biologic drug development, from
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