SUMMER TEACHERS’ WORKSHOP ON
RECOMBINANT PROTEINS: EXPRESSION, PURIFICATION,
CHARACTERIZATION

JULY 2-16, 2019
VENUE: UNIVERSITY OF DELHI SOUTH CAMPUS

COORDINATOR: Prof. V. K. CHAUDHARY
CONVENOR: Dr. AMITA GUPTA

WORKSHOP PARTNERS: WIPRO GE HEALTHCARE Pvt.
Ltd.






COURSE SCHEDULE

DATE BATCH 1 |
2" July

(Tuesday)

BATCH 2
Introduction to the workshop; Introduction of faculty & participants
Lecture: Overview of Recombinant proteins, their importance and need;

Literature based self-learning about recombinant protein expression

Preparation of reagents for protein Preparation of reagents for protein
expression expression; Inoculation for protein
expression
3 July Lecture: Expression of recombinant proteins in prokaryotic systems (E. coli), vector
(Wednesday) systems, fusion tags, Constitutive and inducible systems.
Demonstration of SDS PAGE; Protein expression in E. coli using auto —
Inoculation for protein expression induction; Demonstration of SDS PAGE
4™ July Protein expression in E. coli using IPTG . . o
(Thursday) induction and its localization; Inoculation Protein expression in E. coli using auto -
: ] induction and its localization
for protein expression
5" July Analysis of expressed protein by SDS Analysis of expressed protein by SDS
(Friday) polyacrylamide gel electrophoresis polyacrylamide gel electrophoresis
Protein expression in E. coli using auto — | . . .
. . noculation for protein expression
induction
6" July Protein expression in E. coli using auto - Protein expression in E. coli using IPTG
(SatEurday) induction and its localization induction and its localization
8" July

Lecture: Expression of recombinant proteins in eukaryotic systems
(Monday) Analysis of expressed protein by electrophoresis

Compilation of results and Preparation for next experiment
9" July Lecture: Introduction to protein Lecture: Introduction to BiaCore basics
(Tuesday) purification and chromatography
techniques
Lecture: Protein purification by Gel
Filtration chromatography
Gel Filtration chromatography under BiaCore Reagent description,
Unicorn control program in AKTA system components, workflow
Setting up a BiaCore run
10" July Lecture: Protein purification by lon Lecture: Analysis and interaction studies
(Wednesday) exchange chromatography using BiaCore- Kinetic and affinity
measurements
Protein purification by lon exchange Analysis of data generated from BiaCore
chromatography in AKTA system run; Discussion and compilation of results
11" July Lecture: Protein purification by Affinity Lecture: Introduction to protein
(Thursday) Chromatography, Scale-up of positive purification and chromatography
candidates and resin cleaning and CIP techniques
Lecture: Protein purification by Gel
Filtration chromatography
Protein purification by Affinity Gel Filtration chromatography under
Chromatography in AKTA system; Unicorn control program in AKTA system
Cleaning and storage of columns
12" July Lecture: Introduction to BiaCore Lecture: Protein purification by lon
(Friday) exchange chromatography
BiaCore Reagent description, Protein purification by lon exchange
components, workflow chromatography in AKTA system
Setting up a BiaCore run
13" July Lecture: Analysis and interaction studies Lecture: Protein purification by Affinity
(Saturday) using BiaCore Chromatography, Scale-up, resin
cleaning and CIP
Analysis of data generated from BiaCore Protein purification by Affinity
run; Discussion and compilation of results Chromatography in AKTA system;
15" July Lecture: Ethics in research, safety measures in rDNA research, Intellectual property
(Monday) rights (IPR), Manuscript writing, Grant writing and Poster and presentation skills
16" July Valedictory Function: Feedback by participants; Conclusion of the course and
(Tuesday) Distribution of certificates







A hands-on training workshop for Teachers, Scientists and Post-doctoral Fellows was
organized by Centre for Innovation in Infectious Disease Research, Education and
Training (CIIDRET) at University of Delhi South Campus from 2 July — 16 July 2019.

The theme of the workshop was “Recombinant Proteins: Expression, Purification,
Characterization”. The workshop had Industry leader GE Healthcare as the training

partners.
The workshop included classroom lectures and hands on training modules.

The theory lectures were taken by CIIDRET members including Professor V. K.
Chaudhary, Dr. Amita Gupta and Dr. Garima Khare. Various theoretical aspects
covering bacterial expression vectors, cloning strategies, expression strategies, fusion
tags were discussed by Prof. V. K. Chaudhary, Incharge CIIDRET. Dr. Garima Khare
discussed about eukaryotic protein expression. The GE Healthcare faculty discussed
the concepts of protein purification, strategies and upscale methods for protein

production.

Ms. Anjali Sharma and Ms. Navneet Kaur were the instructors for the practical course

on bacterial expression.

» The hands-on practical training was conducted in a manner that every participant
performed every step of each experiment independently.

» For this, the 16 participants were divided into 2 batches with 2 instructors.

» The batches were swapped after completion of one module so that they could
benefit from the methodologies of both the instructors and learn all the skills in a
systematic manner.

» With GE Healthcare Fast Track team, one batch got training on Protein Purification
while the other batch was trained on Characterization of molecules using SPR
technology. After 3 days of intense training, the batches were swapped.

» The participants were trained for Bacterial Protein Expression by different methods,
Protein purification by different chromatography techniques on AKTA system and
characterization of proteins for binding affinity using SPR technology on Biacore
system. They also practiced SDS-Polyacrylamide Gel Electrophoresis for proteins.

» All the participants were able to achieve the goals of the workshop.



A one-day Science Communications workshop along with Wellcome-DBT India
Alliance was also included in the curriculum to enable participants to learn about
ethical issues in research, writing grant proposals and writing manuscripts. Further, an
interactive lecture was organized wherein Dr. Malathi Lakshmikumaran, renowned

Scientist and Patent Attorney, discussed about novelty, invention and IPR.



Lecture by Dr. Likhesh Sharma & Mr. Karan Sharma,
Application Specialists, GE Healthcare Life Sciences

Lecture by Dr. Garima Khare, CIIDRET

Lectures on Science Communication by Welcome-DBT India Alliance



Hands-on training in the workshop

Lecture on IPR by Dr. Malathi Lakshmikumaran



Valedictory Function

Interaction with Dr. Manju Sharma, Former Scretary, Department of
Biotechnology, Govt. of India

Feedback from participants



Certificate Distribution

Group Photograph



WORKSHOP FEEDBACK BY PARTICIPANTS



Summer Workshop on
Recombinant proteins: Expression, Purification, Characterization, July 2-16, 2019
Centre for Innovation in Infectious Disease Research, Education and Training (CIIDRET)
UNIVERSITY OF DELHI SOUTH CAMPUS, NEW DELHI 110021

Participant Name, E-mail, Phone number: . Sha, wum oA
m g8 ol
Current designation, Organization: N S [Im bS
) ‘o ' fr
INSTRUCTIONS

Please circle your response to the items Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

1. The workshop location and facilities were suitable and appropriate 1234
2. The content is relevant to my work. 1234
3. The workshop activities stimulated my learning. 1234
4. The activities in this workshop gave me sufficient practice. 1234
5. The level and pace of this workshop was appropriate. 1234
6. The instructors were well prepared and helpful. 1234
7. 1 will be able to use what | learned in this workshop. 1234
8. The workshop was a good way for me to learn this content. 1234
9. Would you recommend this workshop to a colleague? e /No
10. | would like to participate in more hands-on workshops at CIIDRET. e /No

11. Comments about the workshop:
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12. Other topics on which you would like to attend a workshop:
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Signature Date:

Your feedback is sincerely appreciated. Thank you.



Summer Workshop on
Recombinant proteins: Expression, Purification, Characterization, July 2-16, 2019
Centre for Innovation in Infectious Disease Research, Education and Training (CIIDRET)
UNIVERSITY OF DELHI SOUTH CAMPUS, NEW DELHI 110021

Participant Name, E-mail, Phone number: MANI1S uM SAUADEVA

a l 'Zsef&. d%,zm

Current designation, Organization: WRJ Le
ofF

INSTRUCTIONS
Please circle your response to the items. Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

1. The workshop location and facilities were suitable and appropriate
2. The content is relevant to my work.

3. The workshop activities stimulated my learning.

4. The activities in this workshop gave me sufficient practice.

5. The level and pace of this workshop was appropriate.

6. The instructors were well prepared and helpful.

7. 1 will be able to use what | learned in this workshop.

8. The workshop was a good way for me to learn this content.

9. Would you recommend this workshop to a colleague? es /No
10. 1 would like to participate in more hands-on workshops at CIIDRET.  Yes /No
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11. Comments about the workshop:
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Your feedback is sin erely appreciated. Thank you.



Summer Workshop on
Recombinant proteins: Expression, Purification, Characterization, July 2-16, 2019
Centre for Innovation in Infectious Disease Research, Education and Training (CIIDRET)
UNIVERSITY OF DELHI SOUTH CAMPUS, NEW DELHI 110021

Participant Name, E-mail, Phone number: SHALINI SE
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INSTRUCTIONS

Please circle your response to the items. Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

N

34

345
3 405
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1. The workshop location and facilities were suitable and appropriate
2. The content is relevant to my work.

3. The workshop activities stimulated my learning.

4. The activities in this workshop gave me sufficient practice.

5. The level and pace of this workshop was appropriate.
6
7
8
9.
1
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. The instructors were well prepared and helpful. 345
| will be able to use what | learned in this workshop. 23 b5
. The workshop was a good way for me to learn this content. 2345
v,
Would you recommend this workshop to a colleague? 'e} / No
0. | would like to participate in more hands-on workshops at CIIDRET. Yes/No

11. Comments about the workshop:
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Your feedback is sincerely appreciated. Thank you.



Summer Workshop on
Recombinant proteins: Expression, Purification, Characterization, July 2-16, 2019
Centre for Innovation in Infectious Disease Research, Education and Training (CIIDRET)
UNIVERSITY OF DELHI SOUTH CAMPUS, NEW DELHI 110021
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INSTRUCTIONS
Please circle your response to the items. Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

1. The workshop location and facilities were suitable and appropriate 12

2. The content is relevant to my work. 12

3. The workshop activities stimulated my learning. 12

4. The activities in this workshop gave me sufficient practice. 12345
5. The level and pace of this workshop was appropriate. 12

6. The instructors were well prepared and helpful. 12

7. | will be able to use what | learned in this workshop. 12

8. The workshop was a good way for me to learn this content. 1

9. Would you recommend this workshop to a colleague? Y&/ No
10. 1 would like to participate in more hands-on workshops at CIIDRET.  Ygs/ No

11. Comments about the workshop:
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Your feedback is sincerely appreciated. Thank you.
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INSTRUCTIONS

Please circle your response to the items. Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

1. The workshop location and facilities were suitable and appropriate 12345
2. The content is relevant to my work. 1234
3. The workshop activities stimulated my learning. 1234
4. The activities in this workshop gave me sufficient practice. 1234
5. The level and pace of this workshop was appropriate. 1234
6. The instructors were well prepared and helpful. 1234
7. | will be able to use what | learned in this workshop. 1234
8. The workshop was a good way for me to learn this content. 1234
9. Would you recommend this workshop to a colleague? / No
10. | would like to participate in more hands-on workshops at CIIDRET. es/No
11. Comments about the workshop:
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Your feedback is sincerely appreciated. Thank you.
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INSTRUCTIONS

Please circle your response to the items. Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

1. The workshop location and facilities were suitable and appropriate 1234
2. The content is relevant to my work. 1234
3. The workshop activities stimulated my learning. 12345
4. The activities in this workshop gave me sufficient practice. 1234
5. The level and pace of this workshop was appropriate. 1234
6. The instructors were well prepared and helpful. 1234
7. | will be able to use what | learned in this workshop. 12345
8. The workshop was a good way for me to learn this content. 1234
9. Would you recommend this workshop to a colleague? e /No
10. | would like to participate in more hands-on workshops at CIIDRET. es/No

11. Comments about the workshop:
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Your feedback is sincerely appreciated. Thank you.
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Centre for Innovation in Infectious Disease Research, Education and Training (CIIDRET)
UNIVERSITY OF DELHI SOUTH CAMPUS, NEW DELHI 110021
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INSTRUCTIONS

Please circle your response to the items. Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

1. The workshop location and facilities were suitable and appropriate 1234 @
2. The content is relevant to my work. 12 @4 5
3. The workshop activities stimulated my learning. 12345
4. The activities in this workshop gave me sulfficient practice. 123 5
5. The level and pace of this workshop was appropriate. 12345
6. The instructors were well prepared and helpful. 1234

7. 1 will be able to use what | learned in this workshop. 123 @ 5
8. The workshop was a good way for me to learn this content. 1234

9. Would you recommend this workshop to a colleague? es No

10. | would like to participate in more hands-on workshops at CIIDRET. Yes/No

11. Comments about the workshop:
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Your feedback is sincerely appreciated. Thank you.




Summer Workshop on
Recombinant proteins: Expression, Purification, Characterization, July 2-16, 2019
Centre for Innovation in Infectious Disease Research, Education and Training (CIIDRET)
UNIVERSITY OF DELHI SOUTH CAMPUS, NEW DELHI 110021

Particip%nt Name, E-mail, Phone number: N.
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INSTRUCTIONS

Please circle your response to the items. Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

1. The workshop location and facilities were suitable and appropriate
2. The content is relevant to my work.

3. The workshop activities stimulated my learning.

4. The activities in this workshop gave me sufficient practice.

5. The level and pace of this workshop was appropriate.

6. The instructors were well prepared and helpful.

7. 1 will be able to use what | learned in this workshop.

8. The workshop was a good way for me to learn this content.

9. Would you recommend this workshop to a colleague? es/No
10. 1 would like to participate in more hands-on workshops at CIIDRET. es No
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11. Comments about the workshop:
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INSTRUCTIONS

Please circle your response to the items. Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

1. The workshop location and facilities were suitable and appropriate 1234
2. The content is relevant to my work. 12345
3. The workshop activities stimulated my learning. 12345
4. The activities in this workshop gave me sufficient practice. 12345
5. The level and pace of this workshop was appropriate. 12345
6. The instructors were well prepared and helpful. 123 5
7. 1 will be able to use what I learned in this workshop. 123 5
8. The workshop was a good way for me to learn this content. 1234
9. Would you recommend this workshop to a colleague? / No
10. | would like to participate in more hands-on workshops at CIIDRET. / No

11. Comments about the workshop:
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Your feedback is incerely appreciated. Thank you.
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Recombinant proteins: Expression, Purification, Characterization, July 2-16, 2019
Centre for Innovation in Infectious Disease Research, Education and Training (CIIDRET)
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INSTRUCTIONS

Please circle your response to the items. Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

1. The workshop location and facilities were suitable and appropriate 1234

2. The content is relevant to my work. 12345
3. The workshop activities stimulated my learning. 123406
4. The activities in this workshop gave me sulfficient practice. 1234

5. The level and pace of this workshop was appropriate. 1234

6. The instructors were well prepared and helpful. 123406
7. 1 will be able to use what | learned in this workshop. 1234

8. The workshop was a good way for me to learn this content. 1234 @
9. Would you recommend this workshop to a colleague? / No

10. | would like to participate in more hands-on workshops at CIIDRET. / No

11. Comments aboutt e wor shop:
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Your feedback is sincerely appreciated. Thank you.
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Recombinant proteins: Expression, Purification, Characterization, July 2-16, 2019
Centre for Innovation in Infectious Disease Research, Education and Training (CIIDRET)
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INSTRUCTIONS

Please circle your response to the items. Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

1. The workshop location and facilities were suitable and appropriate
2. The content is relevant to my work.

3. The workshop activities stimulated my learning.

4. The activities in this workshop gave me sufficient practice.

5. The level and pace of this workshop was appropriate.
6
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9.
1

w W w
L

. The instructors were well prepared and helpful.
| will be able to use what | learned in this workshop. 34 %
. The workshop was a good way for me to learn this content. 234
Would you recommend this workshop to a colleague? Yes / No
0. | would like to participate in more hands-on workshops at CIIDRET. / No
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11. Comments about the workshop:
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Your feedback is sincerely appreciated. Thank you.
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Please circle your response to the items. Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

1. The workshop location and facilities were suitable and appropriate 1234
2. The content is relevant to my work. 1234
3. The workshop activities stimulated my learning. 1234
4. The activities in this workshop gave me sufficient practice. 123 b5
5. The level and pace of this workshop was appropriate. 1234
6. The instructors were well prepared and helpful. 1234

7. 1 will be able to use what | learned in this workshop. 1234
8. The workshop was a good way for me to learn this content. 1 }3 4
9. Would you recommend this workshop to a colleague? Ygg_ /

10. | would like to participate in more hands-on workshops at CIIDRET. Yes/
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Your feedback is sincerely appreciated. Thank you.
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INSTRUCTIONS
Please circle your response to the items. Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

1. The workshop location and facilities were suitable and appropriate
2. The content is relevant to my work.

3. The workshop activities stimulated my learning.

4. The activities in this workshop gave me sufficient practice.

5. The level and pace of this workshop was appropriate.
6
7
8
9
1
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. The instructors were well prepared and helpful.

| will be able to use what | learned in this workshop.
. The workshop was a good way for me to learn this content.
. Would you recommend this workshop to a colleague? e /No
0. | would like to participate in more hands-on workshops at CIIDRET. Yes/No
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12. Other topics on which you would like to attend a workshop:

San eve D )

Signature Date: 13 J

Your feedback is sincerely appreciated. Thank you
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INSTRUCTIONS
Please circle your response to the items. Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

1. The workshop location and facilities were suitable and appropriate 123 4@
2. The content is relevant to my work. 123@5
3. The workshop activities stimulated my learning. 123 4@
4. The activities in this workshop gave me sufficient practice. 12340
5. The level and pace of this workshop was appropriate. 1234
6. The instructors were well prepared and helpful. 1234 @
7. 1 will be able to use what | learned in this workshop. 123@5
8. The workshop was a good way for me to learn this content. 123 4@
9. Would you recommend this workshop to a colleague? Yes No
10. | would like to participate in more hands-on workshops at CIIDRET. No
11. Comments about the workshop:
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Please circle your response to the items. Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

1. The workshop location and facilities were suitable and appropriate 12345
2. The content is relevant to my work. 1234

3. The workshop activities stimulated my learning. 12345
4. The activities in this workshop gave me sufficient practice. 123 @ 5
5. The level and pace of this workshop was appropriate. 12345
6. The instructors were well prepared and helpful. 12345

7. 1 will be able to use what | learned in this workshop. 12345
8. The workshop was a good way for me to learn this content. 1234

9. Would you recommend this workshop to a colleague? / No
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Please circle your response to the items. Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

. The workshop location and facilities were suitable and appropriate 234 @
. The content is relevant to my work. 23 4@
. The workshop activities stimulated my learning. 234 @
. The activities in this workshop gave me sufficient practice. 23 @ 5
234
. The instructors were well prepared and helpful. 234
2

| will be able to use what | learned in this workshop. 34 @
. The workshop was a good way for me to learn this content. 23 4@
Would you recommend this workshop to a colleague? \/\/?S / No
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Please circle your response to the items. Rate aspects of the workshop on a 1 to 5 scale with 5
being the highest, most positive impression.

1. The workshop location and facilities were suitable and appropriate 1234
2. The content is relevant to my work. 123 56
3. The workshop activities stimulated my learning. 1234
4. The activities in this workshop gave me sufficient practice. 1234

5. The level and pace of this workshop was appropriate. 1234
6. The instructors were well prepared and helpful. 12314
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2. The content is relevant to my work. 12 3@5
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