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Hudson Surface Technology

¢ Introduction

This HST Rapid Enzyme Digestion System offers low cost solutions for easy, fast and safe sample
preparation. It can increases the temperature of the water in the jar as well as sample evenly and
instantly by exposing the microwave onto the water molecules in the jar through transferring the
electric energy of Watts into the high frequency vibration energy. This system is suitable for the
sample preparation in Electrophoresis and for many enzymatic reactions such as proteolysis in the
area of Proteomics, or PNGase F reaction for glycan separation from glycoproteins, This system
covers not only a single sample but also 96 samples in each well of 96-well plate at one time
operation for large scale protein digestion or biomarker research.

User
Friendly
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4 Composition
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LID for Water Jar (LID} 35 well 15 mL Tube Rack (TR)
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Reaction Water Bath (JAR) Power Cable Alr Pump
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¢ Operation

1. Connection

s

1. Connect the Power Cable to the back
of the REDS.

7. Put the Tube Rack in the Jar.

10. Unscrew the cab on the top of the
door to cpen.
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2. Connect the hose to the Air Pump.

5. Put the Jar into the Chamber,

8. Put the Lid on the Guide Rack.

i A

11. Press the switch located on the right
side of the REDS.

3. Connect the other side of the hose to
the back of the REDS.

9. Press the door to close it.

12. Press the power bution on the back
of the Air Pump.




2. Pre-heating

i

e aldipla com

Gl G
® @

1. Press the Power button,

4. 3et the temperature and reaction time.

2. 3et the parameters by pressing the
¥ or A buttons,

‘e malclplats.com

5. Press the Start button.

3. Press the Power bution once again.

wowmldiplate.com

v A v A -

® ® ® @™

6. When the pre—heating is finished,
press the Stop button.

+ Tip (Example) At 800 W, Set the temperature approximately 3 °C lower than the reaction temperature
(around 2~3 minutes needed).

3. Setting

1. Press the Reset button and place
the sample.

Tips & Trouble Shooting

maldiplate com

G ). (N
@ (";1

2. 3et the power, temperature, reaction
time.

[_7 @

wowrwe malcliplate. com

-“ -'= -mu -
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3. Press the Start button,

- Water should e filled before operation.

- Microwave is not emitted if the actual temperature(shown on the REDS) of the water in the Jar is higher

than setting temperature.

= When the temperature is dropped, then set it again.
+ Turn the power off when REDS is not in use.
+ Reaction water baih should be empty when REDS is not in use.
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& Specification

HST REDS | Other Commercial Product
Microwave Power Range 50 W ~ 950 W 1TW~ 300W
Temperature Control Module Yes Yes
One Batch can run One Batch can run
35 ea of 1.5 mL Tubes and 14 ea of 1.5 mL Tubes or
Varsatilities of the Vassals 48 ea of 0.5 mL Tubes 20 ea of 0.5 mL Tubes
96—well plate Available 96—well plate Unavailable
1 L bottle Available 1 L bottle Unavailable
Temperature Control Very accurate (£ 0.5 C) Not accurate (£ 2~5 C)
Cooling System Yes (included) Yes (optional)
Cooling Unit Included Purchased separately

« It takes 3 to 5 minutes for the system to reach the setting temperature of general enzymatic digestions.
= Actual temperature of the system is maintained within £ 0.5 ‘C variation from the setting temperature.

Temp ('C)
38.0 § 9

37.0 11I_U_U_V_|I_IJ o v U v U

36.0 § 9
Current (A)
4 55
R | | ] | I I

i 1 |
| | ] ﬂ

0 5 10 55 60
Running Time (min)

e~

* Once reached to the Set temperalture of 37 C, it was confirmed that a very regular and even microwave emission at
around 2 minutes interval is being supplied by measuring the current at every second.
(Power setting was 600 W, initial Jar temperature was 22.3 C.)
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¢ Application

1. Digestion of BSA

Material

BSA (66 mg/mL in DW), 45 mM DTT, 100 mM lodoacetamide, Trypsin (100 ng/ul in 50 mM acetic acid),
50 mM NH,HCO,, Trifluoroacetic acid(TFA)

Protocol

1. Reduction
(@ Preparation of 84 ud BSA(1 nmol) in 50 mM NH,HCO,,
@ Add 5 g 100 mM DTT and incubate for 30 min at 60 C.

2. Alkylation
@ Add 5 uf 500 mM lodoacetamide and incubate for 15 min at RT.
*Be careful that lodoacetamide is fight—sensitive!

3. Enzyme Reaction (Trypsin, Glu—C, Lys—C)
@ Add enzyme (100 ng/ul) 13 ul (enzyme : protein ratio of 1:50) and
incubate at 37 °C in a water bath for overnight or use the REDS,

4. Ending of the Reaction
® Add 5 1 10% TFA, and then dry the aliquots speedily at reduced pressure.

Analysis of Trypsin digested BSA by MALDI-TOF

In enzymatic reaction, HST REDS has completed the reaction within 10 mins which is faster than water bath. The sequence
coverage of HST REDS is better than water bath. The missed cleavagelMC) was confirmed as the same level at both cases.
Other enzyme reactions such as Gu—C and Lys—C were also completed within 10 mins by using REDS.

HST REDS ‘ Conventional (Water Bath)
Protein BSA
Enzyme Trypsin / Glu-C / Lys—C (1:50)

45 mM DTT/ 15 mins at 50 C

Reduction and Alkylation 100 mM lodoaetamide/ 15 mins at RT

Digestion Condition 37 C, 10 mins, 400 W 37 °C, Overnight
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2. Deglycosylation of glycoprotein with PNGase F - RNase B

Material
RNase B (2 mg/mL in DW), 10 mM DTT, 200 mM NH,HCOs;, PNGase F (NEB)

Protocol

1. Reduction
D Mix the 50 u sample and 50 ul butfer (200 mM NHHCOA10 mM DTT) and vortex for 20 secends.
@ Boll the sample for 3 minutes by Alternating between 95 G (15 sec) and 25 °C (15 sec)

2. Enzyme Reaction
@ Add PNGase F (30 unil) and incubate the reaction at 37 °C waler bath or use REDS.

RNase B was campletely deglycosylated within 10 mins by using HST REDS.

M RNase B
HST REDS Conventional (Water Bath)
Protein RNase B
Enzyme PNGase F (30 unit)
Digestion Condition 37 °C, 10 mins, 400 W 37 ¢, Overnight
I T L I T e
i 14758.82
. = 1) RNase B
? A M
m}%m 12000 1134;‘3!11.88 16000 1B00D 20000
s L e 2) 16 h, 37 °C, Water Bath
3 3
% l.%‘nmn 12000 1185.41-:_51 16000 16000
g} 3) 10 mins, 37 'C, 400 W, REDS
|
°1um : 12000 14000 18000 18000
8
g% 4) 30 mins, 37 °C, 400 W, REDS
?’ | ) i A l Z

m/z

Mass spectra of RNase B before and after the PNGase F enzymatic digestion. The 100 mg of intact RNase B was digested
with PNGase F. Digested samples were mixed with same volume of matrix solution (20 mg/mL sinapinic acld in 30% ACN/Q.1%
TFA} and loaded onto the MALDI target plate. Intact proteins, glycosylated and deglycosylated, were analyzed using MALD-
TOF MS with linear positive mode.
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3. Deglycosylation of glycoprotein with PNGase F - IgG

Material
lgG (2 mg/mL in DW), 10 mM DTT, 200 mM NH,HCO,, PNGase F (NEB), EtOH, Acetonitrile, Carbon Graphatized Celumn

Protocol

1. Reduction
@ Mix the 50 ¢t sample and 50 i butter (200 mM NH,HCO,H0 mi DT T) and vortex 20s.
@ Boil the sample for 3 minutes by Alternating between 95 C (15 sec) and 25 °C (15 sec)

2. Enzyme Reaction
@ Add PNGase F (500 unif) and incupate it at 37 °C water bath or use the REDS.

3. Ethanol Precipitation
@ Add 400 ul chilled ethanol.
® Freeze to —80 C.
® Centriftuge for 30 mins at 14000 rpm, 4 C.
@ Transter the supernatant to a new tube and then dry the aliguots at reduced pressure with high speed.

4. Solid Phase Extraction
Add DW 1o dissolve the sample and then lead it in SPE column. (carbon graphatized)
@ Elute the sample oy (20% /80%) and (40% /60%) mixed solvenls of Acelenilrile and the
water by volume respeclively and then speedvac aliguols.

5. Analysis of Sample
Neutral glycan s analyzed with Relflectron Positive Mode while Acidic glycan is analyzed with Negative Mode
by applying matrix (DHB was used).

N IgG
HST REDS Conventional (Water Bath)
Protein laG
Enzyme PNGase F (500 unit)
Digestion Condition 37 °C, 10 ming, 400 W 37 ¢, Overnight

Carbon Graphitized Column SPE

Purification Elution Condition : 20% ACN for neutral glycan
A0% ACN for acidic glycan
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Naitral glycan : Reflectron Positive Mode Acidic glycan : Reflectron Negative Mode
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Mass spectra of the N-linked glycans from IgG released by PNGase F digestion and purified by using Soild
Phase Extraction with Carbon Graphite column, MALDTOF MS system has been used to characterize the
released glycans.

4. Deglycosylation of glycoprotein with PNGase F - Serum

Material

Human serum, 2 mg/mL in DW 10 mM DTT, 200 mM NH,HCOs, PNGase F (NEB), EtOH, Acetonitrile,
Carbon Graphatized Column

Protocol

1. Reduction
D Mix the 50 1l serum ample and 50 i butter (200 mM NHHCO+10 mM DTT) and vortex 20 seconds.
@ Boll the sample for 3 minutes by Alternating between 95 C (15 sec) and 25 C (15 sec)

2. Enzyme Reaction
@ Add PNGase F (500 unity and incubate it at 37 °C water bath or use REDS.

3. Ethanol Precipitation
@ Add 400 w1l chilled ethanol.
® Freeze to =80 C.
® Centrifuge for 30 mins at 14000 rpm, 4 C.
) Transfer the supernatant to a new tube and then speecvac aliquoets.

4, Solid phase extraction
Add DW to dissolve the sample and load into the SPE column (carbon graphatized),
@ Elute the sample by 20 % Acetonitrile/water and by 40%, separately and then
speedvac the aliquots.

5. Analysis of sample
Neutral glycan is analyzed with Refleciron Positive Mode while acidic glycan is analyzed with Negative Mode by
using matrix (which is DHB}.
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B Human serum glycans

HST REDS Conventional (Water Bath)

Protein Serum
Enzyme PNGase F (500 unit)
Digestion Condition 37 °C, 10 mins, 400 W ‘ 37 C, Overnight
Carbon Graphitized Column (SPE)
Purification Elution Condition : 20% ACN for neutral glycan

40% ACN for acidic glycan

Neutral glycan : Reflectron Positive Mode

3 1) 16 h, 37 C, Water Bath
= ‘::_ |l IAI lll,l.ll.L Il.L___.L,. = _
2 -0 R LTy TRE okl 000
g7 2)10 min, 37 °C, 400 W, REDS
“/L,%“l L ~—_ "
VNSNS

ST 3AIRER:

Acidic glycan : Reflectron Necative Mode

= ? EE ilj ‘317 l{) )16 h, 37 °C, Water Bath
. ¥
E — — |
"é b i | olbl b .”. "
E 000 ] - = 00 4o
T s 2) 10 mins, 37 C, 400 W, REDS
: i 1 e T ._', W ,’

mlz

Mass spectra of the N-linked glycans from Human serum glycan released by PNGase F digestion and purified by using Soild
Phase Extraction with Carbon Graphite Column, MALD-TOF MS system has been used to characterize the released glycans.
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¢ Appendix

1. Quantitative Analysis of Released Glycans

IC Chravatogram of released neutral and acidic glycans fraom Protein X

9,000,000 7 ialo
Overnight, 37 'C, Water Bath
5,000,000
3-sialo
1 . Neutral | N-ziala 2-5ipla
1,000,000
Emittion_1
8,000,000 T ; o
5min, 300 W, 37 T, REDS
5,000,000
3-shalo
2 , Neuttral | T-sialo 2-slalo ; '
~1,000,000 Emisslon_1
8,000,000 T - sialo
10 min, 300 W, 37 C, REDS
5,000,000 -
3 , Nouttral ; FN
-1,000,000 ey
9,000,000 er = Emistion_1
20min, 300 W, 37 T, REDS
5,000,000 \
a MNeutral ‘,"\\_
-1.000,000 ‘ - : - = 7
SO0 Ty -slalo
30 min, 300 W, 37 C, REDS
5,000,000 | \
s Neuttral ; ; gy oo ¥ / \ . _mn
-1.000,000

T T T T T T T T T T T T T T T T T T T T T T
L1} 20 40 8D 80 10 120 140 180 160 200 220 240 280 280 300 320 340 260 380 400 420 45.0

I Peak area in chromatogram |

Neutral [ [ Z value
Ovemight 012 0.19 279 18.21 T5.67 3.03 378.23 18.91
300 W, 5 mins 02 0.16 255 1272 76.24 314 379.08 18.95
300 W, 10 mins 013 0.16 25 17.53 76.56 312 379.59 18.98
300 W, 20 mins 015 Q.15 244 17.15 7701 3.09 379.97 19.00
300 W, 30 mins 0.15 0.15 2.36 17.09 7726 2.99 38013 19.01
Average 0.15 0.16 253 7655 | 307 379.40 18.97
SD 0.03 0.02 0.16 0.63 | 006 0.77 0.04
RSD% 20.55 10.14 6.44 0.82 204 0.20 0.20

From D pharmacy

Comparison of enzymalic reaction using PNGase F in HST REDS and in a waler baih, separately. In enzymatic reaction, both
HST REDS for 5 mins and water bath for 16 h trought the same result as above.
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2. Homogenous and reproducible data regardless of the location

A) Peal list STDEV
1257.423 48404 3.243 6.701
A 1419.473 42.085 2.897 6.885
a 1485.533 100.000 0.000 0.000
1501513 15.145 1.437 9.486
i 1542539 10.377 1242 1.971
s 1581.517 9.015 0.833 9238
e 1647.583 84.066 2,770 3.205
F 1688.602 33177 2245 6.766
G 1704.595 11.395 0.991 8.695
o 1743569 8888 0973 10951 e puerge
1850.664 35.365 2.581 7.298 STDEV-Standard deviation
Relative intensity of glycan peaks 1905.628 7032 0945 13.440 En-codllioknt of verelion

{Standard devigtion [ Average 1001

B) 10% fraction
120

100

Intensity(%)
3

125742 141947 148553 150150 154254 158152 184758 168860 170459 174357 185088 190563

m/z

C) 20% fraction

Intensity(%)

m/z

A) The indicated well posttions (blue) were tested a in 96 well-plate. B) and C) present normalized intensity of significant
peaks, from 10% ACN fraction and from 20% ACN fraction, respectively. Eleven individual samples were analyzed and the
reproducible data were obtained regardless of the well positions at the 96 well-plate. Tables present the relative intensity of
dominant peaks in each fractions. CV (coefficient of variations) was based on normalized intensity.
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3. Homogenous and reproducible data regardless of Microwave power

HST REDS

Protein Human Serum Glycan, IgG
Enzyme PNGase F (500 unit)
Incubation Temperature 37T
Condition 400 W, 600 W, 800 W (10 mins)

Human serum glycans

S/N 2500
% l SIN 1920 37C16h
60
2 N l
eo“_ l 1 izl l b " 1 L .
1100 1280 1480 164D 1820 2000
100 S/N 2212 )
80 S/N 1530 400 W,10 min
80
—~ 40
Eﬁ ? A l A2 l A ll K l. ll Y l .
2 oo 1280 1460 1840 1820 2000
€ o SN 2422
L w S/N 1629 600 W, 10 min
£ e
a0
2‘;‘.' l P l e Lo l;_lj_ . N l
1100 1280 1460 1640 1820 2000
100+ 5/N 1640
g l SIN1T73 800 W,10 min
a0
23 " l A l - | S l. ln = l
1100 1280 1480 1640 1820 2000
o0 S/N 1882 S/N 1538
‘w 37 C.16h
80
4
%’ 1 e - = W A A
1100 1280 1480 1840 1820 2000
i S/N 2381 S/N 2785
80 400 W,10 min
—~ B0
2 a0
ey :
G 1100 1280 1480 1640 1820 2000
e
S 10 S/N 2450 S/N 2990
£ 600 W, 10 min
60
4
20 " i i
100 1280 1460 1640 1820 2000
100 S/N 2720 5/N,3307
80 80O W,10 min
60
a
"? L L A L
1100 1280 1480 1640 1820 2000

m/z

Influence of sample and enzyme by Microwave Power (Watt : The figures shows the same peak pattern and the same signal
to noise ratio regardless of Microwave Power Setting.
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