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TUESDAY (day 1)
• INTRO to SEQUENCING
• LIBRARY PREP 101

YESTERDAY (day 2)
• Specialty DNA Library Preps
• RNA Library Preps
• RNAseq
• small RNA-seq
• Low-input RNAseq

TODAY : ONLINE LAB Experiments (day 3)
(Use the TapeStation for QC; Library Preparation; submit libraries for sequencing )



VIDEO

LAB 

RNA: Quality check of extracted Eukaryotic RNA using the TapeStation

LIBRARY pt1 : Library Preparation

LIBRARY pt2 : Visualization of Purified DNA using the TapeStation

LIBRARY pt3 : Library Submission

Library Prep and AMPure XP beads

Qubit and Molarity Calculation

18 mins

40 mins
CHECK FOR 
QUESTIONS

PART 1

PART 2 - NEW

PART 3

PART 4

50 mins

12 mins (Qubit)

VIDEO

VIDEO

VIDEO
POLL 3POLL 2

MINI-QUIZ
+ ATTENDANCE

#12

#13

#14

#15

#16



LAB 
RNA: Quality check of extracted Eukaryotic RNA using the TapeStation

RIN:	9.5

RIN:	2.3

GOALS:

1. Learn how to use the TapeStation (RNA)
2. Learn to estimate the integrity of RNA
3. Decide the RNAseq strategy

PART 1

VIDEO





 

 
 
 
 
 
 
 
 
 
 

 

 
 

 

 
 

 

 

D1000: DNA up to 1 Kb

 

 
 
 
 
 
 
 
 
 
 

 

 
 

 

 
 

 

 

D5000: DNA up to 5 Kb

 

 
 
 
 
 
 
 
 
 
 

 

 
 

 

 
 

 

 

Genomic DNA: DNA up to 60 Kb

 

 
 
 
 
 
 
 
 
 
 

 

 
 

 

 
 

 

 

RNA

Requires a Ladder

Requires a Ladder



WHAT DO YOU NEED TO RUN THE TapeStation?



WHAT DO YOU NEED TO RUN THE TapeStation?

Tubes 
and caps

Tips

ScreenTape

Sample Buffer

Ladder 
(optional)



CHECK FOR 
QUESTIONS



LAB 
GOALS:

1. Prepare a Library
2. Use AMPure beads for Purification 

and Adapter-Dimer Removal

PURIFICATIONs

LIBRARY pt1 : Library Preparation PART 2

VIDEO = 50 min

sparQ DNA Frag & Library Prep Kit



𝛌 phage gDNA

DNA Frag & 
Polishing Buffer + 

Enzyme Mix

DNA Ligation Buffer 
& DNA Ligase

PCR Primer Mix + 
HiFi PCR Master Mix

+ DNA Adapters (15 µM)

Purification Beads

1. 
Fragmentation 
& End Polishing

2. 
Adapter Ligation

3. 
PCR Amplification

Purification

Purification

500 ng of 𝛌
phage gDNA

500 ng of 𝛌
phage gDNA
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4X DNA 
Adapters 

1.8x beads

1.8x beads

VIDEO



CHECK FOR 
QUESTIONS



LAB 
LIBRARY pt2 : Visualization of Purified DNA using the TapeStation

GOALS:

1. Learn how to use the TapeStation (DNA)
2. Assess the quality of a final library and 

its average size

PART 3

VIDEO



CHECK FOR 
QUESTIONS



LAB 
LIBRARY pt3 : Library Submission

GOALS:
Prepare your libraries for sequencing:

1. Calculate the concentration (Qubit)
2. Calculate the molarity (http://molbiol.ru/eng/scripts/01_07.html) or 

use the formula:  

PART 4

VIDEO

http://molbiol.ru/eng/scripts/01_07.html




Tube µl used Qubit Tube Stock Conc. Average Size Molarity

Standard 1 10 µl too low too low 

Standard 2 10 µl 5.0 µg/ml 100 ng/µl

DNA 1 (A) 2 µl 0.419 µg/ml 41.9 ng/µl 426 bp 149 nM

DNA 2 (B)* 2 µl 0.433 µg/ml 43.3 ng/µl 379 bp ?????

POLL 2

*It requires more purification to get rid of Adapter/Primer Dimers



Tube µl used Qubit Tube Stock Conc. Average Size Molarity

Standard 1 10 µl too low too low 

Standard 2 10 µl 5.0 µg/ml 100 ng/µl

DNA 1 (A) 2 µl 0.419 µg/ml 41.9 ng/µl 426 bp 149 nM

DNA 2 (B)* 2 µl 0.433 µg/ml 43.3 ng/µl 379 bp 173 nM

*It requires more purification to get rid of Adapter/Primer Dimers



Tube Stock Conc. Average Size Molarity

DNA 1 (A) 41.9 ng/µl 426 bp 149 nM

DNA 2 (B)* 43.3 ng/µl 379 bp ???

e.g. DNA 1:

2*(149 nM/10 nM) – 2 (µl) = 27.8 µl

2 µl of DNA 1 Final Library
+

27.8 µl of Sequencing Solution

e.g. DNA 2:

2*(??? nM/10 nM) – 2 (µl) = ??? µl

2 µl of DNA 1 Final Library
+

??? µl of Sequencing Solution

POLL 3



Tube Stock Conc. Average Size Molarity

DNA 1 (A) 41.9 ng/µl 426 bp 149 nM

DNA 2 (B)* 43.3 ng/µl 379 bp ???

e.g. DNA 1:

2*(149 nM/10 nM) – 2 (µl) = 27.8 µl

2 µl of DNA 1 Final Library
+

27.8 µl of Sequencing Solution

e.g. DNA 2:

2*(173 nM/10 nM) – 2 (µl) = 32.6 µl

2 µl of DNA 1 Final Library
+

32.6 µl of Sequencing Solution



CHECK FOR 
QUESTIONS



RESOURCES OTHER THAN WORKSHOPS THAT WE OFFER:

1) LIBRARY PREPARATION: FREE*** and under the form of collaboration (contact Matteo 
Pellegrini matteop@mcdb.ucla.edu)

2) “OFFICE HOURS”: consult me to design experiment for NGS and solve problems 
(mmorselli@ucla.edu)

3) Library Prep Calendar: 
https://calendar.google.com/calendar/embed?src=sdhmv1tsnqtdna4dpr2bkigtf4%40gr
oup.calendar.google.com&ctz=America/Los_Angeles

4) LIQUID HANDLER: Training

***reagents and consumables needs 
to be provided by the user NEW ROBOT OLD ROBOT

https://calendar.google.com/calendar/embed%3Fsrc=sdhmv1tsnqtdna4dpr2bkigtf4@group.calendar.google.com&ctz=America/Los_Angeles


GOOGLE 
FORMs for 

ATTENDANCE 
and mini-QUIZ 
(LIBRARY PREP)



TIME FOR ONLINE QUESTIONS

CHECK FOR 
QUESTIONS


