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CD Microplate Reader Application Note

- Selected examples for CD measurements

I = INTRODUCTION

Circular dichroism (CD), the commonly used technique for chiral analysis, refers to the differential absorption
between left and right circularly polarized light. It is often used for assigning the secondary structures of
proteins and determining enantiomeric purities in asymmetric syntheses, both of which require the ability to
do the measurements in a high-throughput fashion as needed by the Anslyn and Kahr groupsl‘z.

Traditional CD spectrometers use a horizontal light path which require transferring sample into a cuvette for
measurement from a traditional well plate where the asymmetric syntheses were performed, or the proteins
modified. Even though this process is expedited when robotic liquid handling systems are coupled to a
conventional CD spectrometer, the cuvette must be cleaned between measurements. This is still a laborious
and time-consuming process.

The CD Microplate Reader is a vertical CD spectrometer that turns the measuring light beam from the
horizontal direction to vertical allowing for the use of a computer-controlled XY stage so that CD signals are
read from a well plate directly.

The CD Microplate Reader thus eliminates the time-consuming processes of 1) transferring the contents from
each well of a well plate into a cuvette, and 2) cleaning the cuvette between measurements, significantly
increasing productivity, as much as 100-fold with respect to conventional CD systems coupled to a robot™*?,

Several types of commercial well plates are available for use with the CD Microplate Reader. Well plates with
a glass bottom can be used in the visible spectral region. Well plates with a fused silica bottom can be used in
the ultraviolet and visible spectral regions. Well plates made from solid fused silica provide the best durability
and performance.

In this paper, we provide several measurement examples using the CD Microplate Reader.

Il — SELECTED EXAMPLES FOR CD MEASUREMENTS IN MICRO-WELL PLATE

e  Fig. 1. D-(+)-10-camphorsulfonic acid (CSA)

e  Fig. 2. Bovine serum albumin (BSA)

e  Fig. 3. Cytochrome C

e  Fig. 4. Lysozyme from egg white

e  Fig. 5. Vitamin B,,

e  Fig. 6. Enantiomeric excess measurement for (+) and (-) - camphorsulfonic acid (CSA)

e  Fig. 7. D-(-)-pantolactone

e  Fig. 8. Amine assembly formed with 3-methylpyridine-2-carbaldehyde, methylbenzylamine, and Fe(ll)
®  Fig. 9. Water blank CD measured at 290 nm for all 96 wells (3s/well)
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Fig. 1. D-(+)-10-camphorsulfonic acid (CSA)
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Bovine serum albumin (BSA)

Sample Bovine serum albumin (BSA)
Solvent Deionized water

Concentration 0.05 mg/ml

Well-plate used Hellma solid quartz 96 well (White)
Volume in well 80 uL

Wavelength 185nm —260nm
Time integration per point 3s

Step size 1nm

Nitrogen flow rate 0.5 L/min
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D-(+)-10-camphorsulfonic acid (CSA)
Sample (+)-CSA
Solvent Deionized water
Concentration 0.2 mg/ml
Well-plate used Hellma solid quartz 96 well (White)
Volume in well 200 uL
Wavelength 185nm —330nm
Time integration per point 3s
Step size 1nm
Nitrogen flow rate 0.5 L/min
Fig. 2. Bovine serum albumin (BSA)
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Results | Offset | Diagnostic
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Fig. 3. Cytochrome C
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Cytochrome C

Sample

Cytochrome C

Solvent

Deionized water

Concentration

0.1 mg/ml

Well-plate used

Hellma solid quartz 96 well (White)

Volume in well

80 uL

Wavelength 185nm — 260nm
Time integration per point 3s

Step size 1nm

Nitrogen flow rate 0.5 L/min
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Fig. 4. Lysozyme from egg white
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Lysozyme from egg white

Sample Lysozyme from egg white
Solvent Deionized water
Concentration 0.1 mg/ml

Well-plate used

Hellma solid quartz 96 well (White)

Volume in well

80 uL

Wavelength

185nm —260nm

Time integration per point

3s

Step size

1nm

Nitrogen flow rate

0.5 L/min
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Fig. 5. Vitamin By,
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Vitamin By,
Sample Vitamin By,
Solvent Deionized water
Concentration 0.05 mg/ml
Well-plate used Hellma solid quartz 96 well (White)
Volume in well 150 uL
Wavelength 200nm — 600nm
Time integration per point 3s
Step size 1nm
Nitrogen flow rate 0.5 L/min
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Fig. 6. Enantiomeric excess measurement for (+) and (-) - camphorsulfonic acid (CSA)
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CSA enantiomeric excess

Sample

(+)-CSA and (-)-CSA

Solvent

Deionized water

Concentration

~1 mg/ml

Well-plate used

Hellma solid quartz 96 well (White)

Volume in well 200 uL
Wavelength 240nm — 325nm
Time integration per point 3s

Step size 1nm

Nitrogen flow rate 0.5 L/min
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Fig. 7. D-(-)-pantolactone

3 4 5 6 7 8 9 10 11 12 can Resuls  Offset Diagnostic 3 Newscan | | [ Open

A QOOOOOOOOQ Directory:  J\BWang-CD\CD-Nov-Temp-2017\PL-macro | sample Name:| 030PL-Macro_summary.cdxs
000000000000 | —
9 \ 5 g

i

000000000000
00000000004

000000000000

000000000000

000000000000 |

5
i 8
&
B
E
g

2 o 25 2 2s 2
Curson| 0000 Rl

900000000000 -

s
Scan Sample i
04s500-
Wel [v! Well Info Strip i
) od000-{
03500 |
Row/Colum Infe: 03000

S
< 1\
v 0.2000- \\
Scan Info: As
can Info: 0.1500-( \\—~, —— = oo
10

00500
0000+
Select wells for sample scan - click on the Start Scan button. _o0s00-| 1 | i | | i i i | | b
s o == 195 20 285 20 215 20 225 20 235 210 245 %00
F—— i St sca Waveengthom ER e Lo smooting

| @€ Enantiomer

Well layout | 2 3 4 5 6 7 8 9 10 11 12

D(H,0) 200 | 180 | 160 | 140 | 120 | 100 | 80 60 40 20 0
D(PL) 0 20 40 60 80 100 | 120 | 140 | 160 | 180 | 200
PL: D-(-}-pantolactone
D-(-)-pantolactone at different concentrations
Sample D-(-)-pantolactone
Solvent Deionized water
Concentration 1 mg/mlin well D2
Well-plate used Hellma solid quartz 96 well (White)
Volume in well 200 uL
Wavelength 195nm — 250nm
Time integration per point 3s
Step size 1nm
Nitrogen flow rate 0.5 L/min
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Fig. 8. Amine assembly formed with 3-methylpyridine-2-carbaldehyde,
methylbenzylamine, and Fe(ll).

F5-B12- D Reader

Results  Offset Diagnostic (i newsean) (2 open

Directory: J\BWang-C..\ZnTPA-FeTPI-MBA-MeBuOH-56 Sample Name: ZnTPA-FeTPI-MBA-MeBuOH-56_summary.cdxs 2 Save

=
H
g
z
<

100.00-

SIS

D (mDeg)

00
20 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 35 340 U5 30

Cursor:| 0000 R el

wen[F10 V] [ Welllnfo Strip 1.2000-
Wellnfor 1:1000-
I 1000
Row/Calumn nfo o

i

Select wells for sample scan - lick on the Start Scan button g 3
P passesT —— 200 25 200 235 280 235 2i0 25 250 255 260 285 270 275 280 285 260 25 00 M5 M0 305 320 @5 M 35 40 s 30
- i o

€€ Enantiomer

Data taken by Prof. Anslyn’s group at the University of Texas at Austin using an earlier version of the CD Reader.

Fig. 9. Water blank CD measured at 290 nm for all 96 wells (3s/well)
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11l - SUMMARY

1. The CD Microplate Reader can be used to measure small chiral molecules as well as large biological
molecules such as proteins.
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2. The CD Microplate Reader is ideal for studying combinatory mixing of reagents, catalysts, solvents, and
various experimental conditions in micro-well plates.

3. At a desired wavelength, CD Microplate Reader can measure CD values from all 96 wells in less than 2
minutes (without averaging). The user can easily select an integration time for lower noise
measurements.
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