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Notebook organization is critical

• Find data faster

• Easily share protocols, reagents, data

• Minimizes mistakes



Adopt a system EARLY!

• Electronic, paper, or combo?

• If all electronic, ELN or your own system? 

• Standardize your protocols



Must-haves in notebook entries

• Experimental Identifier

• Date

• Purpose

• Methods/Protocols

• Conclusion (if possible)



Utilize a number system

• Every experiment (or overarching 
experiment) gets a number

• Include your initials

• Every mouse/animal gets a number



Utilize a number system: Table of Contents

• Keep a printout with blank spaces to label experiments
• Put it somewhere easily accessible
• Fill it out consistently



Utilize a number system: Sample organization



Utilize a number system: Notebook keeping



Utilize a number system: Notebook keeping



Utilize a number system: Notebook keeping



Utilize a number system: File organization



Example #1 of utilizing the number system
• Western Blots for CLT014

• Experimental Identifier

• Date

• Purpose

• Methods/Protocols

• Conclusion (if possible)



CLT014 WB: Liver lysate
• To better characterize some VLDL components
• Order: (wt = green, ko = red)

1. ladder
2. 3331
3. 3333
4. 3704
5. 3843
6. 4071
7. 3332
8. 3705
9. 3844
10. 4072
11. 4073
12. 4094
13. ladder
Repeat to get 26 lanes total CLT014 WB
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Example #1 of utilizing the number system
• Western Blots for CLT014



CLT014: Fourth WB Round
Western Blot

TGX Gels for broad MW proteins

Reagents and Prep
o 4-20% TGX gels (Bio-Rad 5671095)
o 10x Tris/Glycine/SDS Running Buffer (Bio-Rad 1610772)
o 10x Tris/Glycine Transfer Buffer (Bio-Rad 1610771)
o Rader Lab Sample Buffer (see below for reagents needed)
o Spectra Multicolor Broad Range Protein Ladder (ThermoScientific 26634)
o SuperSignal West Femto Maximum Sensitivity Substrate (ThermoScientific 34095)
o Immobilon-P PVDF Transfer Membrane 0.45um (Millipore IPVH00010)
o TBS-T
o Dehydrated milk
o Antibodies (primary and secondary)
o Samples

Recipes:
Running Buffer

• 100mL 10x Tris/Glycine/SDS Running Buffer
• 900mL ddH2O

Transfer Buffer

• 100mL 10x Tris/Glycine Transfer Buffer
• 200mL methanol
• 700mL ddH2O

Sample Buffer (please scale accordingly)

• 2.5mL of 0.5M Tris-HCl, pH6.8
• 4mL of 10% SDS
• 2mL of glycerol
• 1mL of BME
• 0.5mL of ddH2O

Sample Prep

• For plasma: Add 1.5uL of plasma to 8.5uL of Sample Buffer (for 10uL total); scale up as 
necessary to load 10uL per well per sample

• For lysate: Add 50 uL of protein (at conc. 2 ug/uL) to 16.66uL of Sample Buffer (for 66.66uL 
total); load 11.11uL per well

• DON’T FORGET TO BOIL SAMPLES (95C for 5min)

Running
1. Prep the 4-20% TGX gel by removing tape and rinsing the wells with Running Buffer.
2. Add the samples and ladders to the wells.

a. Make sure to use the normal MW ladder!!
3. Run at 100 V (constant voltage) for 60 minutes.

Transfer
1. Make sure to chill the transfer buffer while the samples are running. 
2. Put entire transfer chamber in a tray filled with ice and add some Transfer Buffer and the ice 

pack.
3. Activate PVDF membrane with methanol before transfer by shaking in methanol for 5 

minutes. Rinse with water and then add Transfer Buffer until ready to sandwich. Make sure it 
stays wet!! 

4. Rinse gel before transfer with regular water. 
5. Equilibrate the gel in transfer buffer as you make the sandwich. 
6. Sandwich as follows: red, foam, filter, membrane, gel, filter, foam, black
7. Add sandwich to the chamber and top with Transfer Buffer as needed.
8. Run at  500 mAmp (constant Amps) for 80 minutes. 
9. Ponceau stain for 10 minutes. Image against a white background, not in the container.
10. Wash with ddH2O 3x 1 minute or until stain seems gone. 

Blotting
1. After transfer, block for 30-60 min in 5% milk in TBS-T.
2. Wash 3 x 5 min with TBS-T.
3. Incubate with primary overnight. 
4. Wash 3 x 5 min with TBS-T.
5. Incubate with secondary for 30-60 min in 5% milk in TBS-T.
6. Wash 3 x 5 min with TBS-T. 
7. Image using Femto on the 10th floor imager. 

Notes:
Blot #1 is plasma, Blot #2 is liver

CLT014 WB
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Example #1 of utilizing the number system
• Western Blots for CLT014

REGULAR MW LADDER! REGULAR MW LADDER!
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Betatrophin (1:1000)
ab180915
2ndary rabbit 1:10000

Angptl3 (1:1000)
Invitrogen MA5-35681
2ndary rabbit 1:10000
STRIP & do Hsp90

ApoA5 (1:1000)
Proteintech, 18019-1-AP
2ndary rabbit 1:10000

Blot #2
Liver

LipC (1:500)
Proteintech, 21133-1-AP
2ndary rabbit 1:10000
STRIP & do Flcn

ApoE (1:2000)
Abcam, ab183597
2ndary rabbit 1:10000
STRIP & do Angptl4

TM6SF2 (1:500)
FabGennix TM6SF2-201AP
2ndary rabbit 1:10000
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2ndary rabbit 1:10000

ApoC3 (1:1000)
Invitrogen PA5-78802
2ndary rabbit 1:10000 ApoC2 (1:1000)

Invitrogen PA5-102480
2ndary rabbit 1:10000



Angptl3 (1:1000)
Invitrogen MA5-35681
2ndary rabbit 1:10000

LIVER

ApoA5 (1:1000)
Proteintech, 18019-1-AP
2ndary rabbit 1:10000

TM6SF2 (1:500)
FabGennix TM6SF2-201AP
2ndary rabbit 1:10000

ApoC3 (1:1000)
Invitrogen PA5-78802
2ndary rabbit 1:10000

LipC (1:500)
Proteintech, 21133-1-AP
2ndary rabbit 1:10000

ApoE (1:2000)
Abcam, ab183597
2ndary rabbit 1:10000

Betatrophin (1:1000)
ab180915
2ndary rabbit 1:10000

ApoC2 (1:1000)
Invitrogen PA5-102480
2ndary rabbit 1:10000

Hsp90 (1:1000)
CST4874 (AZ CST4)
2ndary rabbit 1:10000

Flcn (1:2000)
Abcam, ab124885
2ndary rabbit 1:10000

Angptl4 (1:1000)
Invitrogen 40-9800
2ndary rabbit 1:10000

Data in Gabe’s Western Blot Box Folder:
CLT014_WB_20230406

Nothing showed up

CLT014 WB
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Example #1 of utilizing the number system
• Western Blots for CLT014

CLT014 WB: Fourth WB Round Summary
• ApoC2 Ab not great with these experimental conditions?

• Try low MW gel?

• Maybe increased ApoE in Flcn KO

• Decreased betatrophin, ApoC3

• Maybe decreased ApoA5, TM6SF2, Angptl3, LipC

• TO DO: densitometry, redo ApoC2 blot with different conditions

CLT014 WB
4/05/23



Example #2 of utilizing the number system
• qPCRs for CLT009



Advice

• Try out different methods during rotations if you have flexibility
• Also ask if there is a particular method that is required of the lab

• Don’t make too rigid of a system
• Too much work to maintain the notebook will make you less likely to do it



Key Takeaways

• Adopt a system that works best for you and your lab
• All electronic
• All paper
• Combo

• Assign numbers to your (overarching) experiments and consistently 
use those numbers

• Someone should be able to go look at your notebook and find all of the 
information they need to reproduce or find data



Questions?

Chelsea Thorsheim
thors@pennmedicine.upenn.edu
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