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APPENDIX A-1 
 

Activity Distribution – Total Mutants 
 

Source(s) – Tables 3, 5, 8-10 
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Total Entries
Table 3 (Active Mutants) 2516
Table 5 (Inactive Mutants) 3368
Table 8 (mutants made) 6,753
Table 9 (40% or greater) 2376
Table (<40%) 160
Table 9 (total) 2536
Table 10 (Inactive Mutants) 3380

Totals from Table 9 and 10
% Activity Number
Active, >120% 532 8.99%
Active, 100%-120% 267 4.51%
Active, 40%-100% 1577 26.66%
Inactive, <40% 160 2.70%
Inactive, Table 10 3380 57.13%

Total Tested 5916

Active, >120%
9.0%

Active, 100%-
120%…

Active, 40%-
100%
26.7%

Inactive, <40%
2.7%

Inactive, Table 10
57.1%

Activity Distribution of 
Single-Replacement PH20(1-447) Mutants
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APPENDIX A-2 
 

Composite List of Active Mutants 
 

Source(s) – Tables 3, 9 
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List of Active Mutant Activity Data Under 
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Source(s) – Table 12 
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APPENDIX A-7 
 

Composite Table and Plots of Active Mutants 
Grouped by Activity Under Temperature and 

Phenophilic Conditions 
 

Source(s) – Table 12 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Petitioner Merck 
Ex. 1003, p. 190



D
up

lic
at

e 
#1

D
up

lic
at

e 
#2

D
up

lic
at

e 
#1

D
up

lic
at

e 
#2

D
up

lic
at

e 
#1

D
up

lic
at

e 
#2

>1
20

%
23

7
16

5
>1

20
%

0
1

>1
20

%
0

0
10

0-
12

0%
11

5
13

7
10

0-
12

0%
0

1
10

0-
12

0%
0

1
80

-1
00

%
41

84
80

-1
00

%
1

1
80

-1
00

%
1

2
40

-8
0%

15
19

40
-8

0%
3

3
40

-8
0%

7
6

20
-4

0%
0

2
20

-4
0%

29
27

20
-4

0%
70

41
10

-2
0%

0
0

10
-2

0%
16

5
16

2
10

-2
0%

17
8

18
4

0-
10

%
0

1
0-

10
%

21
0

21
2

0-
10

%
15

3
17

5
To

ta
ls

40
8

40
8

40
8

40
7

40
9

40
9

D
up

lic
at

e 
#1

D
up

lic
at

e 
#2

D
up

lic
at

e 
#1

D
up

lic
at

e 
#2

D
up

lic
at

e 
#1

D
up

lic
at

e 
#2

>1
20

%
58

.1
%

40
.4

%
>1

20
%

0.
0%

0.
2%

>1
20

%
0.

0%
0.

0%
10

0-
12

0%
28

.2
%

33
.6

%
10

0-
12

0%
0.

0%
0.

2%
10

0-
12

0%
0.

0%
0.

2%
80

-1
00

%
10

.0
%

20
.6

%
80

-1
00

%
0.

2%
0.

2%
80

-1
00

%
0.

2%
0.

5%
40

-8
0%

3.
7%

4.
7%

40
-8

0%
0.

7%
0.

7%
40

-8
0%

1.
7%

1.
5%

20
-4

0%
0.

0%
0.

5%
20

-4
0%

7.
1%

6.
6%

20
-4

0%
17

.1
%

10
.0

%
10

-2
0%

0.
0%

0.
0%

10
-2

0%
40

.4
%

39
.8

%
10

-2
0%

43
.5

%
45

.0
%

0-
10

%
0.

0%
0.

2%
0-

10
%

51
.5

%
52

.1
%

0-
10

%
37

.4
%

42
.8

%

Ac
tiv

ity
 (3

7°
C

 m
C

 / 
4°

C
)

Ac
tiv

ity
 (3

7°
C

 m
c 

/ 4
°C

)

Ac
tiv

ity
 (3

7°
C

/4
°C

)
Ac

tiv
ity

 (3
7°

C
 m

C
 / 

37
°C

)

Ac
tiv

ity
 (3

7°
C

/4
°C

)
Ac

tiv
ity

 (3
7°

C
 m

C
 / 

37
°C

)

Petitioner Merck 
Ex. 1003, p. 191



0.
0%

10
.0

%

20
.0

%

30
.0

%

40
.0

%

50
.0

%

60
.0

%

70
.0

%

>1
20

%
10

0-
12

0%
80

-1
00

%
40

-8
0%

20
-4

0%
10

-2
0%

Ac
tiv

ity
 %

 3
7°

C
 / 

4°
C

Ac
tiv

ity
 (3

7°
C

/4
°C

) D
up

lic
at

e 
#1

Ac
tiv

ity
 (3

7°
C

/4
°C

) D
up

lic
at

e 
#2

Petitioner Merck 
Ex. 1003, p. 192



0.
0%

10
.0

%

20
.0

%

30
.0

%

40
.0

%

50
.0

%

60
.0

%

>1
20

%
10

0-
12

0%
80

-1
00

%
40

-8
0%

20
-4

0%
10

-2
0%

Ac
tiv

ity
 %

 3
7°

C
 +

 m
-c

re
so

l /
 3

7°
C

Ac
tiv

ity
 (3

7°
C

 m
C

 / 
37

°C
) D

up
lic

at
e 

#1
Ac

tiv
ity

 (3
7°

C
 m

C
 / 

37
°C

) D
up

lic
at

e 
#2

Petitioner Merck 
Ex. 1003, p. 193



0.
0%

5.
0%

10
.0

%

15
.0

%

20
.0

%

25
.0

%

30
.0

%

35
.0

%

40
.0

%

45
.0

%

50
.0

%

>1
20

%
10

0-
12

0%
80

-1
00

%
40

-8
0%

20
-4

0%
10

-2
0%

Ac
tiv

ity
 %

 3
7°

C
 +

 m
-c

re
so

l /
 4

°C

Ac
tiv

ity
 (3

7°
C

 m
C

 / 
4°

C
) D

up
lic

at
e 

#1
Ac

tiv
ity

 (3
7°

C
 m

C
 / 

4°
C

) D
up

lic
at

e 
#2

Petitioner Merck 
Ex. 1003, p. 194



PGR2025-00003 Declaration of Dr. Hecht 
 

   

 
 
 
 
 
 
 
 
 
 
 

APPENDIX A-8 
 

Table and Plots of Positive Control Activity Data 
Under Temperature and Phenophilic Conditions 

 
Source(s) – Table 12 
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% Activity at 
37°C/4°C

% Activity at 
37°C+m-
cresol / 
37°C

% Activity at 
37°C + 

mcr/4°C

% Activity at 
37°C/4°C

% Activity at 
37°C+m-
cresol / 
37°C

% Activity at 
37°C+mcr/4

°C

PC1 94.998 5.230 4.970 96.871 8.456 8.190
PC2 105.798 4.480 4.740 108.066 5.246 5.670
PC3 100.000 3.330 3.330 82.778 3.759 4.590
PC4 94.762 19.070 18.070 109.539 16.529 18.110
PC5 142.024 4.480 6.360 130.947 5.595 7.330
PC6 45.115 20.770 9.370 68.017 11.035 7.510
PC7 53.324 21.950 11.710 74.253 9.960 7.400
PC8 59.581 25.240 15.040 75.872 16.231 12.310
PC9 91.844 19.050 17.500 80.371 13.977 11.230

PC10 93.828 13.470 12.630 96.630 19.454 18.800
PC11 57.773 17.040 9.850 83.536 17.573 14.680
PC12 100.000 18.560 18.560 148.226 16.239 24.070
PC13 74.325 18.290 13.600 61.119 9.286 5.680
PC14 98.132 8.480 8.320 87.677 10.006 8.770
PC15 93.817 9.620 9.020 102.223 9.745 9.960
PC16 96.922 8.560 8.300 87.993 9.064 7.980
PC17 96.648 9.910 9.580 86.891 9.938 8.630

between 40 and 80
between 20 and 40
between 10 and 20
between 0 and < 10

Coloration of Percent 
(%) Activity Values

KEY
*Data taken from '731 
App., at 302-303 (and 
confirmed against T12 in 
'600 Patent)

n/a
>120

between 100 and 120
between 80 and  100

Positive 
Control 
("PC") 
(OHO)

Duplicate #1 Duplicate #2
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APPENDIX A-9 
 

Table of Amino Acid Residues Comprising the Hyal-
EGF Region and Impact of Residue Substitution on 

Activity 
 

Source(s) – Tables 3, 5 
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Pos WT
337 A C F G I K L M R T W
338 A Q C D E F G H I K L P R T V
339 K M D E F G H L N P S T V W Y
340 M A C D E F G H K P R S T V W
341 C A E G H K L M N Q R S T V Y
342 S A D E F H K L M P Q R T Y
343 Q T V C D F I P W
344 V F G H L M N P Q R S T W Y
345 L A C E H K N Q R T V Y
346 C A D F G I K L M P R S T V W
347 Q A E G L M R S C F I P T V W
348 E D G S C H I L P Q R T V W Y
349 Q A E K M N R T D F G P V W Y
350 G A D E F H K L M N P R S T V Y
351 V A C I Q S C D E F H N R W Y
352 C A D E F G K M P Q R S T V W Y
353 I T V C F G H K L M Q R S W
354 R C D E G H I K L M P Q S V W Y
355 K D F G H L M N P Q R S T V W Y
356 N A D H S C G K L P R T V W
357 W A C K S T D E F G L M Q R
358 N C G L T E H I K P Q R W
359 S D E H K M T V A F G L P W
360 S T A C E F G I K L M P Q R V
361 D H A C E G M N P Q R S V W
362 Y A C E G H K L M N P R S T V W
363 L A C D E F G H I P Q R S T V W
364 H A C D E F G K L M P R S T V Y
365 L A C D E G M N P Q R S T W Y
366 N A C E F G K M P Q R T W
367 P A C G K R S E F I L M Q V
368 D A E G H K L M R S T V H R S C P W
369 N C E F I K L P Q V W
370 F A D E G H K L N P Q R S V Y
371 A E F G H I K L M R S V P
372 I A D E F G H K L N P R S T V W
373 Q A E F K L M R S V C P W
374 L A H I M N P R S T V W Y D E
375 E A G I K L M N R S T C F P V Y
376 K A D E L M Q R S T V Y I P W
377 G D E H K P R S T C I L V
378 G K N R D E F I L M Q T W Y
379 K G H R S T A C E F I L M W
380 F I L P T V W Y C D E G Q R S
381 T E H K N Q R S V G L P W Y
382 V E G H K L M N P Q R S T W Y
383 R A E H I K L M N S T V G P
384 G C F M Q S T
385 K A G H Q R S T V C L M P W Y
386 P A C F G H I L M N Q R S T V Y
387 T S C E F G H I L M N V W Y
388 L F H I M R T V W Y C G P Q S
389 E A G H K L M P Q R S T Y F V
390 D A C E F G H L N P R S T V W Y
391 L C A D G H K N P Q R S T V W Y
392 E A G K L M R Q S T V W Y F    C P
393 Q A D F H K L M N R S T C P
394 F L W A D E G I K N P Q R S T V
395 S A G H K R T W C
396 E A D H L Q R S T C F G I P Y
397 K R A C E F G I L M P Q T V
398 F L A C E G H I L N P R S T V W Y
399 Y A C E K M N Q R S T V W D P
400 C A D E F G I L M P Q R S T V Y
401 S A E G Q N C F H K R W Y
402 C A D E F L M P Q R S T V W Y
403 Y F A C E G H K L M N P Q R T
404 S A P T C D F G H L M N R V W Y
405 T A F G K M P Q R S W Y C I V
406 L A C E F G I N Q S T V Y P R
407 S A D E F G H L M N P Q R V W
408 C A E F G I K L P R S T V W Y
409 K
410 E W
411 K D E F G
412 A E H

Active (Table 3) Inactive (Table 5)

Key:
Orange Fill - Hyal-EGF Cysteine ("C") Residue
Green Fill - Hyal-EGF Glycine ("G") Residue
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MICHAEL H. HECHT, PH.D. 
 

Department of Chemistry, Princeton University, Princeton, NJ  08544-1009 
PHONE: 609-258-2901   FAX: 609-258-6746   EMAIL:  hecht@princeton.edu    WEB:  https://hecht.princeton.edu 
 
 
EDUCATION 
 
CORNELL UNIVERSITY,  B. A. Summa cum laude in Chemistry     1977 
Mentor: Prof. Harold A. Scheraga 
Thesis:  Studies of the -helical Propensities of Amino Acids in Synthetic Copolymers. 
 
MIT, Department of Biology, Ph.D.        1984 
Mentor:  Prof. Robert T. Sauer:     
Thesis:  The Effect of Amino Acid Replacement on the Structure and Stability  

of the N-terminal Domain of -Repressor 

 
POST-DOCTORAL 
    
DUKE UNIVERSITY, Department of Biochemistry      1986–1989 
Mentors: Professors David and Jane Richardson  
Research: Design of Novel Proteins.  

 
FACULTY POSITIONS 
 
PRINCETON UNIVERSITY - Department of Chemistry   - Assistant Professor 1990 1996  
                 - Associate Professor  1996 2003 
                 - Professor    2003  
                 - Associate Chair  of Chemistry Department 2004 2007 
    - Director of Undergraduate Studies  2001 2008 
PRINCETON UNIVERSITY – Forbes College - Master (Head) of Forbes College 2010-2018  

 
HONORS AND AWARDS 
 

 College Scholar, CORNELL UNIVERSITY      1973 1977 
 Summa cum laude with honors in Chemistry, CORNELL UNIVERSITY   1977 
 National Science Foundation Graduate Fellow       1979–1983 
 Life Sciences Research Foundation Burroughs-Wellcome Post-doctoral Fellow  1986–1989 
 Whitaker Foundation Young Investigator Fellowship     1992 
 Beckman Young Investigator Award       1993 
 Protein Society - Kaiser Award       2003 
 Japan Society for the Promotion of Science – Visiting Fellow    2019 

  
 

RESEARCH INTERESTS 
 

 Synthetic Biology: Artificial proteomes and genomes 
 Protein Engineering 
 De novo protein design 
 Origin of life 
 Astrobiology 
 Protein folding and stability 
 Combinatorial methods 
 Alzheimer’s disease, Amyloid, protein misfolding and aggregation 
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SERVICE – CHEMISTRY DEPARTMENT & PRINCETON UNIVERSITY  
 
 Faculty Advisor for Undergraduates, Forbes College    1992-2010  
 Council of the Princeton University Community Executive Committee)  2002-2005 
 Faculty Advisory Committee on Policy      2002-2005 
 McGraw Center for Teaching and Learning, Advisory Committee   2003-2006 
 Director of Undergraduate Studies, Department of Chemistry   2001-2008 
 Associate Chair, Department of Chemistry     2004-2007 
 University Council on Science & Technology      2005-2008 
 Institutional Biosafety Committee       2008-2009 
 Executive Committee, Program in Quantitative and Computational Biology  2006-2014 
 Center for Jewish Life, Board of Directors     2011-2014  
 Presidential Task Force on the Residential Colleges at Princeton    2014-2015 
 Task Force Subcommittee on Community Engagement, Chair   2014-2015 
 Master (Head) of Forbes College      2010-2018 
 Council on Science and Technology, Executive Committee   2022- 
 Policy Committee on Athletics and Campus Recreation    2023- 

 
 
SERVICE – SCIENTIFIC COMMUNITY  
 
 Co-Organizer of Biannual Conference in Crete on       

       Self-Assembling Peptides in Biology, Medicine & Engineering   1999, 2001, 2003, 2005, 2007 
 Organizer of Conference in Jerusalem on Protein Design    2005 
 Science & Technology Steering Committee, Brookhaven National Laboratory 2000-2005 
 Editorial Advisory Board – Protein Science     2003- 
 Editorial Advisory Board – Protein Engineering, Design & Selection  2003- 
 Editorial Advisory Board – Biopolymers      2006- 
 Biopolymers Gordon Conference      Associate Chair (2008) 

Chair (2010) 
 Organized NSF Workshop on the Future of Protein Engineering & Design  2014 

 
 

TEACHING 
 
 CHM 201: General Chemistry        Fall Semesters 

 Typically 250-350 students matriculate, making CHM 201 the largest  
science course at Princeton 

 CHM 542: Principles of Macromolecular Structure: Protein Structure, Folding & Design Spring Semesters 
 Taught from the scientific literature. Taken by graduate students & upper-level undergrads 

 
 
TRAINING OF STUDENTS 
 
POST DOCTORAL RESEARCHERS 
 Joel Ybe   1991-1995 
 James Beaseley  1995-1997 
 Tun Liu   1997-1999 
 Christine Wurth  2000-2002 
 Peter Thumfort  2001-2005 
 Luke Bradley   2001-2006 
 Michael Ackerman  2003-2005 
 Ryoichi Arai   2006-2007 
 Izhack Cherny  2007-2011 
 Betsy Smith   2010-2014  
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 Grant Murphy   2012-2016  
 Joshua Mancini  2017-2018 
 Shlomo Zharzitsky  2015-2020 
 Sarangan Chari  2010-      (Visiting scientist / Departmental guest) 
 John Sakizadeh  2023- 

 
 
GRADUATE STUDENTS 
 Huayu Xiong  Chemistry  Ph.D 1995 
 Satwik Kamtekar  Chemistry  Ph.D 1995  
 Adam Brunet   Chemistry  Ph.D 1996 
 Brian Johnson  Chemistry  Ph.D 1996 
 Michael West  Chemistry  Ph.D 1996  
 Felicia Messing   Molecular Biology M.S 1996    
 Nina Rojas   Chemistry  Ph.D 1997 
 Sushmita Roy  Chemistry  Ph.D 1998    
 Maria Nedwidek  Molecular Biology  Ph.D 1999 
 Weixun Wang  Chemistry  Ph.D 2001 
 Dave Moffet   Chemistry  Ph.D 2002 
 Yinan Wei   Chemistry  Ph.D.  2003  
 Aditi Das   Chemistry  Ph.D.  2005  
 Emily Breneman  Chemistry  M.S 2005 
 Woojin Kim   Chemistry  Ph.D.  2006 
 Abi Go   Chemistry  Ph.D.  2008 
 Shona Patel   Chemical Engineering Ph.D.  2008 
 Jermont Chen   Chemistry  Ph.D.  2008 
 Michael Fisher  Molecular Biology Ph.D.  2009 
 Angela Fortner     Chemistry  Ph.D.  2011 
 Siyi Wang   Chemistry  M.S  2012 
 Maria Korolev  Chemistry  Ph.D.  2013 
 Nettie Pyne   Molecular Biology M.S  2014 
 Scott Mellon   Molecular Biology M.S  2015 
 Kenric Hoegler  Molecular Biology Ph.D.  2016 
 Ann Mularz   Chemistry  Ph.D.  2016 
 Katie Digianantonio    Chemistry  Ph.D.  2016 
 Christina Karas  Molecular Biology Ph.D.  2019 
 Sha Tao   Visiting PhD Student 2019 - 2020 
 Michael Wang  Chemistry  Ph.D.  2022 
 DaBin Jeon   Visiting PhD Student 2023 
 Yueyu Yao   Chemistry  Ph.D.  2024 
 Guanyu Liao   Chemistry  Current 
 Brendan Sperling  Chemistry  Current 
 Jingyun (Chloe) Wu  Chemistry  Current 
 Nora Hubbard  Chemistry  Current 

 

 
UNDERGRADUATE (SENIOR THESIS) STUDENTS 
 Robert Weltman  Chemistry   AB 1991 
 Laura Lanier   Chemistry   AB  1991 
 Jarad Schiffer  Molecular Biology AB  1991 
 Aaron Cypess  Chemistry  AB  1992 
 Enoch Huang  Molecular Biology AB  1992 
 Rodgers Palmer  Molecular Biology AB  1992 
 Alexandra Van Geel  Molecular Biology AB 1993  
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 Jonathan Loeb  Molecular Biology AB 1993 
 Mary Elizabeth Huffine  Molecular Biology AB 1994 
 Eugene Kim   Chemistry  AB 1994 
 Jennifer Babik  Molecular Biology AB 1995 
 Frank Raia   Chemistry  AB 1995   
 Kate Wesseling  Chemistry  AB 1995 
 Cyrena Torrey Simons Chemistry  AB 1996 
 Jeremy Mclean  Molecular Biology AB 1997 
 Kim Helmer   Chemistry  AB 1997 
 Adam Kessel   Chemistry  AB 1998 
 Jennifer Patterson  Chemical Engineering  BSE 1998   
 Dan Rosenbaum  Chemistry  AB 1999   
 Bede Broome  Chemistry  AB 1999   
 Allison Smith  Chemistry  AB 1999   
 Joe Mancias   Chemistry  AB 2000   
 Laura Certain  Chemistry  AB 2000  
 Christina Brown  Chemistry  AB 2001  
 Steve Sazinsky  Chemistry   AB 2001   
 Jennifer Foley  Molecular Biology AB 2001  
 Nathalie Guimard  Chemistry  AB 2001   
 Emily Hung   Chemistry  AB 2002  
 Jeff Clough    Molecular Biology AB 2002   
 Diana Lee   Chemistry   AB 2003 
 Dominic Notario  Chemistry  AB 2003 
 Jonathan Goldwasser  Chemistry  AB 2004 
 Jonathan Chou  Molecular Biology AB 2004 
 Ralph Kleiner  Chemistry  AB 2005 
 Christine Henry   Chemistry  AB 2005 
 Danielle Shin  Molecular Biology AB 2005 
 Anna Wang   Chemistry  AB 2006 
 Jesse Platt    Chemistry  AB 2007 
 Ellen Duncan   Chemistry  AB 2007 
 Debbie Chen   Molecular Biology AB 2007 
 Sayuri Jinadasa  Chemistry  AB 2008 
 Anne Armstrong  Chemistry  AB 2008 
 Sara Viola    Molecular Biology AB 2008 
 Steve Sasson   Chemistry  AB 2009 
 Sam Leachman   Chemistry  AB 2009 
 Beverly Hon   Molecular Biology AB 2009 
 Jessica Langholtz  Chemistry  AB 2009 
 Atrish Bagchi  Chemistry  AB 2010 
 Kara McKinley  Molecular Biology AB 2010 
 David Canner  Chemistry  AB  2011 
 Dan Echelman  Chemistry  AB  2011 
 Charlotte Rajasingh   Chemistry  AB  2011 
 Roselyn Kellen   Molecular Biology AB  2011 
 Maria Aristova  Chemical Engineering BSE 2012 
 Laura Bock   Molecular Biology AB 2012 
 Richard Hildreth  Chemistry  AB  2013 
 Jack Greisman  Molecular Biology AB  2014 
 Eliza Hompe   Chemistry  AB  2014 
 Kelly Ivins-O’Keefe  Chemistry  AB  2014 
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 Harry Cape   Chemistry  AB  2015 
 Alankrita Raghavan  Molecular Biology AB  2015 
 James Agolia  Chemistry  AB  2016 
 Bennett McIntosh   Chemistry  AB  2016 
 Matthew Volpe  Chem. & Biol. Engin.  AB  2016 
 Taylor Myers  Chemistry  AB 2017 
 Elizabeth Stanley  Chem. & Biol. Engin. BSE 2018 
 Emily Schneider  Chem. & Biol. Engin. BSE  2018 
 Colin Yost   Chemistry  AB  2019 
 Esther Choi   Chemistry  AB  2019 
 Jessi Dessau   Chemistry  AB  2020 
 Alex Jiang   Molecular Biology AB  2020 
 Natalie Bahrami  Chemistry  AB  2021 
 Shanaz Deen   Chemistry  AB  2021 
 Ananya Vinayak  Chemistry  AB 2022 
 Daniel Strayer  Chemistry  AB  2022 
 Kaelix Johnson  Molecular Biology AB 2022 
 Kevin Yeung   Chem. & Biol. Engin. BSE  2023 
 Obinna Uzosike  Molecular Biology AB  2024 
 Lily Kronenberg  Chemistry  AB  2024 
 Emely Fernandez  Chemistry  Class of 2025 
 Osose Egbase  Chemistry  Class of 2025 
 Yejin Bann   Chemistry  Class of 2025 
 Jacob Davis   Chemistry  Class of 2026 
 Daniel Choi   Chemistry  Class of 2027 

Petitioner Merck 
Ex. 1003, p. 207



Hecht CV - page 6

MICHAEL H. HECHT, PH.D.  – PUBLICATIONS

Hecht MH, Zweifel BO & Scheraga HA (1978)  Helix-Coil Stability Constants for the Naturally Occurring Amino 
Acids in Water:  XVII  Threonine Parameters from Poly (hydroxylbutyl-glutamine-co-L-threonine). Macromolecules
11,  545-551.

Hecht MH, Nelson HCM & Sauer RT (1983)  Mutations in -Repressor's Amino-Terminal Domain: Implications for 
Protein Stability and DNA Binding. Proc. Natl. Acad. Sci. (USA)  80, 2676-2680.

Nelson HCM, Hecht MH & Sauer RT (1983)  Mutations Defining the Operator-Binding Sites of Bacteriophage 
Repressor.  Cold Spring Harbor Symp. on Quant. Biology  47, 441-449.

Sauer RT, Nelson HCM, Hehir K, Hecht MH, Gimble FS, DeAnda J, & Poteete AR (1983)  The and P22 Phage 
Repressors. J. Biomolec. Struct. and Dynam. 1, 1011-1022.

Hecht MH, Sturtevant JM, & Sauer RT (1984)   Effect of Single Amino Acid Replacements on the Thermal Stability 
of the Amino Terminal Domain of Phage -Repressor. Proc. Natl. Acad. Sci. (USA) 81, 5685-5689.

Hecht MH & Sauer RT (1985)   Repressor Revertants:  Amino Acid Replacements that Restore Activity to Mutant 
Proteins. J. Molec. Bio  186,  53-63.

Hecht MH, Hehir K, Nelson HCM, Sturtevant JM & Sauer RT (1985)   Increasing and Decreasing Protein Stability: 
Effects of Revertant Substitutions on the Thermal Denaturation of Phage -Repressor. J. Cell. Biochem. 29, 217-
224. 

Hecht MH, Sturtevant JM & Sauer RT (1986)  Stabilization of Repressor Against Thermal Denaturation by Site-
Directed Gly Ala Changes in -Helix 3. Proteins: Structure, Function, and Genetics 1, 43-46.

Sauer RT, Nelson HCM, Hecht MH & Pakula A (1987)   Identifying the Determinants of Protein Structure and 
Stability.  pp. 177-198 in New Frontiers in the Study of Gene Function (G. Poste and S. Crooke, eds.)  Plenum 
Press,  New York.

Hecht MH, Richardson DC, Richardson JS & Ogden R (1989)  Design, Expression, and Preliminary Characterization 
of FELIX: A Model Protein. J. Cell. Biochem. (abstract) 13A,  86

McClain RD, Danials SB, Williams RW, Pardi A, Hecht MH, Richardson JS, Richardson DC & Erickson BW (1990)  
Protein Engineering of Betabellins 9, 10 , and 11.  pp. 682-684 in Peptides: Chemistry, Structure, and Biology   (J. 
E. Rivier and G. R. Mardhall, eds.) ESCOM Science Publishers, Leiden, The Netherlands.

Hecht MH, Richardson JS, Richardson DC & Ogden RC (1990)   De Novo Design, Expression, and Characterization 
of Felix: A Four-Helix Bundle Protein of Native-Like Sequence. Science 249, 884-891.  
DOI: 10.1126/science.2392678

Richardson JS, Richardson DC, Tweedy NB, Gernert KM, Quinn TP, Hecht MH, Erickson BW, Yan Y, McClain RD, 
Donlan ME & Surles MC (1992)  Looking at Proteins: Representations, Folding, Packing, and Design.  Biophysical 
Journal  63, 1186-1209.

Brunet AP, Huang ES, Huffine ME, Loeb JE, Weltman RJ & Hecht MH (1993)   The Role of Turns in Dictating the 
Structure of an -Helical Protein.  Nature  364,  355-358.

Kamtekar S, Schiffer JM, Xiong H, Babik JM & Hecht MH (1993)  Protein Design by Binary Patterning of Polar and 
Non-Polar Amino Acids. Science  262,  1680-1685.  DOI: 10.1126/science.8259512 

Ybe JA & Hecht MH (1994)  Periplasmic Fractionation of Escherichia Coli Yields Recombinant Plastocyanin 
Despite the Absence of a Signal Sequence.  Protein Expression and Purification   5,  317-323.

Hecht MH (1994)  De Novo Design of -Sheet Proteins (Commentary). Proc. Natl. Acad. Sci. (USA)  91, 8729-8730.

Johnson BH & Hecht MH (1994)  Recombinant Proteins Can Be Released From E. Coli Cells By Repeated Cycles of 
Freezing and Thawing. Biotechnology  12, 1357-1360.
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 Xiong H, Buckwalter BL, Shieh HM & Hecht MH (1995)  Periodicity of Polar and Non-Polar Amino Acids is the 
Major Determinant of Secondary Structure in Self-Assembling Oligomeric Peptides.  Proc. Natl. Acad. Sci. (USA)   
92,  6349-6353. 

 
 Qiu D, Dong S, Ybe JA, Hecht MH & Spiro TG (1995)  Variations in the Type I Copper Protein Coordination Group: 
Resonance Raman Spectrum of 34S, 65Cu, and 15N-Labeled Plastocyanin. J. Am. Chem. Soc.  117, 6443-6446. 

 
 Kamtekar S & Hecht MH (1995)  4-Helix Bundles:  What Determines a Fold? FASEB Journal   9,  1013-1022. 

 
 West MW & Hecht MH  (1995)  Binary Patterning of Polar and Nonpolar Amino Acids in the Sequences and 
Structures of Native Proteins.  Protein Science  4,  2032-2039. 

 
 Ybe JA & Hecht MH (1996)  Sequence Replacements in the Central -Turn of Plastocyanin. Protein Science  5,  
814-824. 

 
 Hecht MH  (1996)  Strategies for the Design of Novel Proteins.  pp. 1-50  in Protein Engineering and Design   (P. R. 
Carey - ed.)   Academic Press, New York. 

 
 Beasley JR & Hecht MH  (1997)  Protein Design:The Choice of De Novo Sequences. J. Biol. Chem. 272, 2031-2034.   

 
 Roy S, Helmer KJ & Hecht MH (1997)  Detecting Native-like Properties in Combinatorial Libraries of De Novo 
Proteins.  Folding & Design  2, 89-92. 

 
 Roy S, Ratnaswamy G, Boice JA, Fairman R, McLendon G & Hecht MH (1997)   A Protein Designed by Binary 
Patterning of Polar and Nonpolar Amino Acids Displays Native-like Properties. J. Am. Chem. Soc. 119,  5302-5306. 

 
 Nedwidek MN & Hecht MH (1997)   Minimized Protein Structures: A Little Goes a Long Way (Commentary)   Proc. 
Natl. Acad. Sci. (USA)  94, 10010-10011. 

 
 Rojas NR, Kamtekar S, Simons CT, McLean JE, Vogel KM, Spiro TG, Farid RS & Hecht MH (1997)  De Novo 
Heme Proteins From Designed Combinatorial Libraries. Protein Science  6,  2512-2524. 

 
 Hecht MH, Hindsgaul O, & Kool ET (1998) Biopolymers - Editorial Overview.  Current Opinion in Chemical 
Biology  2,  673-674. 

 
 Dong S, Ybe JA, Hecht MH, & Spiro TG (1999)  H-Bonding Maintains the Active Site of Type I Copper Proteins:  
Site-Directed Mutagenesis of Asn38 in Poplar Plastocyanin.  Biochemistry 38, 3379-3385. 

 
 Rosenbaum DM, Roy S, & Hecht MH (1999) Screening Combinatorial Libraries of De Novo Proteins By Hydrogen-
Deuterium Exchange and Electrospray Mass Spectrometry. J. Am. Chem. Soc. 121,  9509-9513. 

 
 West MW, Wang W, Patterson J, Mancias JD, Beasley JR & Hecht MH (1999) De Novo Amyloid Proteins From 
Designed Combinatorial Libraries. Proc. Natl Acad. Sci.(USA)  96, 11211-11216.  

 
 Broome BM & Hecht MH (2000) Nature Disfavors Sequences of Alternating Polar and Nonpolar Amino Acids:  
Implications for Amyloidogenesis.  J. Molecular Biology   296,  961-968.  

 
 Roy S & Hecht MH  (2000)  Cooperative Thermal Denaturation of Proteins Designed by Binary Patterning of Polar 
and Nonpolar Amino Acids.  Biochemistry 39,  4603-4607. 

 
 Moffet DA, Certain LK, Smith AJ, Kessel AJ, Beckwith KA & Hecht MH (2000)  Peroxidase Activity in Heme 
Proteins Derived From a Designed Combinatorial Library. J. Am. Chem. Soc. 122, 7612-7613. 

 
 Moffet DA, Case MA, House JC, Vogel K, Williams R, Spiro TG, McLendon GL & Hecht MH (2001) Carbon 
Monoxide Binding by De Novo Heme Proteins From a Designed Combinatorial Library. J. Am. Chem. Soc. 123, 
2109-2115. 

 
 Xu, G, Wang W,  Groves JT & Hecht MH  (2001) Self-Assembled Monolayers from a Designed Combinatorial 
Library of De Novo -sheet Proteins.  Proc. Natl Acad. Sci.(USA)  98, 3652-3657. 
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 Hecht MH, West MW, Patterson J, Mancias JD, Beasley JR, Broome BM & Wang W.  (2001) Designed 
Combinatorial Libraries of Novel Amyloid-like Proteins. Pages 127-138 in Self-assembling Peptide Systems in 
Biology, Medicine and Engineering, (Ed A. Aggeli, N. Boden, S Zhang) Kluwer Academic Publishers, Netherlands. 

 
 Moffet DA & Hecht MH (2001) De Novo Proteins From Combinatorial Libraries. Chemical Reviews 101, 3191-3204 

 
 Wang W,  & Hecht MH (2002) Rationally Designed Mutations Convert De Novo Amyloid-Like Fibrils into Soluble 
Monomeric -Sheet Proteins. Proc. Natl Acad. Sci.(USA) 99, 2760-2765. 

 
 Wu Q, Li F, Wang W, Hecht MH & Spiro TG.  (2002) UV Raman Monitoring of Histidine Protonation and H–2H 
Exchange in Plastocyanin.  J. Inorganic Biochem. 88, 381-387. 

 
 Wurth  C, Guimard NK & Hecht MH. (2002) Mutations that Reduce Aggregation of the Alzheimer’s A 42 Peptide: 
An Unbiased Search for the Sequence Determinants of A  Amyloidogenesis. J. Molec. Biology 319,  1279-1290 

 
 Brown CL, Aksay IA, Saville DA & Hecht MH (2002) Template-Directed Assembly of a De Novo Designed Protein.  
J. Am. Chem. Soc. 124,  6846-6848 

 
 Wei Y, Liu T, Sazinsky SL, Moffet DA, Pelczer I & Hecht MH (2003) Stably Folded De Novo Proteins From a 
Designed Combinatorial Library. Protein Science 12,  92-102. 

 
 Moffet DA, Foley J & Hecht MH (2003) Midpoint Reduction Potentials and Heme Binding Stoichiometries of De 
Novo Proteins from Designed Combinatorial Libraries. Biophysical Chemistry 105, 231-239. 

 
 Wei Y, Fela D, Kim S, Hecht MH & Baum J. (2003) 1H, 13C and 15N Resonance Assignments of S-824, a De Novo 
Four-Helix Bundle From a Designed Combinatorial Library.  J. Biomolecular NMR 27, 395-396. 

 
 Wei Y, Kim S, Fela D, Baum J & Hecht MH. (2003) Solution Structure of a De Novo Protein from a Designed 
Combinatorial Library. Proc. Natl Acad. Sci.(USA) 100, 13270-13273.  doi.org/10.1073/pnas.1835644100 

 
 Wei Y  & Hecht MH. (2004) Enzyme-like Proteins from an Unselected Library of Designed Amino Acid Sequences. 
Protein Engineering, Design& Selection (PEDS)  17, 67-75. 

  
 Hecht MH, Das A, Go A, Bradley LH & Wei Y (2004) De Novo Proteins from Designed Combinatorial Libraries. 
Protein Science 13, 1711-1723. 

 
 Klepeis JL, Wei Y, Hecht MH & Floudas CA (2005) Ab initio Prediction of the Three-Dimensional Structure of a De 
novo Designed Protein: A Double Blind Case Study. Proteins: Structure, Function and Bioinformatics 58, 560-570. 

 
 Bradley LH, Kleiner RE, Wang AF, Hecht MH & Wood DW (2005) An Intein-Based Genetic Selection Enables 
Construction of a High-Quality Library of Binary Patterned De Novo Sequences.   Protein Engineering, Design & 
Selection (PEDS) 18, 201-207. 

 
 Hu Y, Das A, Hecht MH &  Scoles G (2005) Nanografting De Novo Proteins onto Gold Surfaces. Langmuir 21, 
9103-9109. 

 
 Kim W & Hecht MH (2005) Mutagenesis of the Carboxy-Terminal Residues of the Alzheimer’s Peptide:  Sequence 
Determinants of Enhanced Amyloidogenicity of Aβ42 Relative to Aβ40.  J. Biological Chemistry 280, 35069-35076. 

 
 Bradley LH, Thumfort P  Hecht MH. (2006) De Novo Proteins from Binary Patterned Combinatorial Libraries.  
Chapter 3 in Protein Design: Methods & Applications in Methods in Molecular Biology (Humana Press) 340, 53-69. 

 
 Wurth  C, Kim W & Hecht MH (2006) Combinatorial Approaches to Probe the Sequence Determinants of Protein 
Aggregation and Amyloidogenesis  Protein and Peptide Letters 13, 279-286. 

 
 Bradley LH, Wei Y, Thumfort P, Wurth C Hecht MH. (2006) Protein Design by Binary Patterning of Polar and 
Nonpolar Amino Acids.  Chapter 9 in Protein Engineering Protocols in Methods in Molecular Biology (Humana 
Press) 352, 155-166. 

 
 Das A, Trammell SA & Hecht MH (2006) Electrochemical and Ligand Binding Studies of a De Novo Heme Protein. 
Biophysical Chemistry 123, 102-112. 
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 Kim W, Kim  Y, Min J, Kim DJ, Chang Y-T  & Hecht  MH (2006) A High Throughput Screen for Compounds that 
Inhibit Aggregation of the Alzheimer’s Peptide. ACS Chemical Biology 1, 461-469. 
 

 Kim W & Hecht MH (2006) Generic Hydrophobic Residues are Sufficient to Promote Aggregation of the 
Alzheimer’s A 42 Peptide. Proc. Natl Acad. Sci.(USA) 103, 15824-15829. 

 
 Das A & Hecht MH (2007) Peroxidase Activity of De Novo Heme Proteins Immobilized on Electrodes. J. Inorganic 
Biochemistry  101, 1820-1826.     DOI  10.1016/j.jinorgbio.2007.07.024 

 
 Go A, Kim S, Hecht MH, & Baum J. (2007) NMR Assignments of S836: A De Novo Protein From a Designed 
Superfamily. Biomolecular NMR Assignments  1,  213-215.    DOI 10.1007/s12104-007-9059-3 

 
 Kim W & Hecht MH (2008) Mutations Enhance the Aggregation Propensity of the Alzheimer’s A  Peptide J. Molec. 
Biology.  377  565-574.     DOI 10.1016/j.jmb.2007.12.079 

 
 Go A, Kim S, & Baum J & Hecht MH (2008) Structure and Dynamics of De novo Proteins from a Designed 
Superfamily of 4-Helix Bundles Protein Science  17, 821-832.    DOI:10.1110/ps.073377908 

 
 Fisher MA, Patel SC, Cherny I & Hecht MH (2009) Knowledge Based Protein Design. in Protein Engineering and 
Design  edited by S. Park & J. Cochran,  Taylor and Francis Group, LLC.,  Boca Raton, FL, pp 237-254. 

 
 Patel S, Bradley LH, Jinadasa S & Hecht MH. (2009) Cofactor Binding and Enzymatic Activity in an Unevolved 
Superfamily of De Novo Designed 4-Helix Bundle Proteins, Protein Science  18, 1388-1400.   DOI: 10.1002/pro.147 

 
 Chen J, Armstrong AH, Koehler AN & Hecht MH (2010) Small Molecule Microarrays Enable the Discovery of 
Compounds that Bind the Alzheimer’s A  Peptide and Reduce Cytotoxicity. J. Am. Chem. Soc. 132, 17015-17022. 
DOI 10.1021/ja107552s      (Highlighted in Nature Chemistry   doi:10.1038/nchem.954 - 26 November 2010) 

 
 Olzscha H, Schermann SM, Woerner AC, Pinkert S, Hecht MH, Tartaglia GG, Vendruscolo M, Hayer-Hartl M, Hartl 
FU, Vabulas RM (2011) Amyloid-like Aggregates Sequester Numerous Metastable Proteins with Essential Cellular 
Functions.  Cell 144, 67-78.    DOI 10.1016/j.cell.2010.11.050 

 
 Fisher MA, McKinley KL, Bradley LH, Viola SR & Hecht MH (2011) De Novo Designed Proteins From a Library of 
Artificial Sequences Function in Escherichia Coli and Enable Cell Growth. PLoS ONE    6(1): e15364. 
doi:10.1371/journal.pone.0015364 

 
 Das A, Wei Y, Pelczer I & Hecht MH (2011)  Binding of Small Molecules to Cavity Forming Mutants of a De Novo 
Designed Protein. Protein Science   20,  702-711.   DOI: 10.1002/pro.601 

 
 Smith BA & Hecht MH (2011)  Functional De Novo Proteins (Review)  Current Opinion in Chemical Biology.,  15, 
421–426.   DOI: 10.1016/j.cbpa.2011.03.006 

 
 Armstrong AH, Chen J, Fortner-McKoy A & Hecht MH (2011) Mutations that replace aromatic side chains promote 
aggregation of the Alzheimer’s A  peptide. Biochemistry  50, 4058–4067. DOI: 10.1021/bi200268w  

 
 Cherny I, Korolev M, Koehler AN & Hecht MH (2012) Proteins from an unevolved library of de novo designed 
sequences bind a range of small molecules. ACS Synthetic Biology  (Cover Article)  1, 130–138.  DOI: 
10.1021/sb200018e 

 
 Patel, SC & Hecht MH (2012) Directed Evolution of the Peroxidase Activity of a De Novo Designed Protein.  Protein 
Engineering, Design& Selection (PEDS) (Cover Article)   25, 445–451.   DOI: 10.1093/protein/gzs025 

 
 Arai R, Kobayashi N, Kimura A, Sato T, Matsuo K, Wang AF, Platt JM, Bradley LH, & Hecht MH (2012) Domain-
Swapped Dimeric Structure of a Stable and Functional De Novo 4-Helix Bundle protein, WA20. J. Physical 
Chemistry B. 116,  6789–6797.   DOI: 10.1021/jp212438h 

 
 Fortner-McKoy A, Chen J,  Schupbach T & Hecht MH (2012) A Novel Inhibitor of Amyloid A ) Peptide 
Aggregation: From High Throughput Screening to Efficacy in an Animal Model of Alzheimer’s Disease .  J. 
Biological Chemistry  287, 38992–39000.   DOI 10.1074/jbc.M112.348037 
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McKoy AF, Chen J,  Schupbach T & Hecht MH (2014) Structure-Activity Relationships for a Series of Compounds 
that Inhibit Aggregation of the Alzheimer’s Peptide, A . Chemical Biology & Drug Design. 84, 505-512
DOI: 10.1111/cbdd.12341

Smith BA, Mularz AE, & Hecht MH (2015) Divergent Evolution of a Bifunctional De Novo Protein. Protein Science  
24, 246-252.  DOI: 10.1002/pro.2611

Kobayashi N, Yasase K, Sato T, Hecht MH, Arai R (2015) Self-Assembling Nano-Architectures Created from a 
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11293.    DOI: 10.1021/jacs.5b03593   (Cover of JACS).

Murphy GS, Greisman JB, Hecht MH (2015) De Novo Proteins with Life-Sustaining Functions are Structurally 
Dynamic. J. Molec. Biology. 428,  399-411.  http://dx.doi.org/10.1016/j.jmb.2015.12.008

Hoegler KJ, Hecht MH (2016) A De Novo Protein Confers Copper Resistance in Escherichia Coli. Protein Science
25,  1249-1259.  DOI: 10.1002/pro.2871

Digianantonio KM, Hecht MH (2016) A Protein Constructed De Novo Enables Cell Growth by Altering Gene 
Regulation Proc. Natl Acad. Sci.(USA)   113, 2400–2405.  doi: 10.1073/pnas.1600566113 

Digianantonio KM, Korolev, M, Hecht MH (2017) A Non-Natural Protein Rescues Cells Deleted for a Key Enzyme 
in Central Metabolism.  ACS Synthetic Biology 6,  694–700.  DOI:  10.1021/acssynbio.6b00336

Hecht MH, Zarzhitsky S, Karas C, Chari S  (2018)  Are Natural Proteins Special? Can We Do That?  Current 
Opinion in Structural Biology 48, 124-132.   DOI : 10.1016/j.sbi.2017.11.009

Donnelly AE, Murphy GS, Digianantonio KM, Hecht MH (2018) A De Novo Enzyme Catalyzes a Life-Sustaining 
Reaction in E. coli. Nature Chemical Biology  14, 253–255   DOI: 10.1038/nchembio.2550

Hoegler KJ, Hecht MH (2018)  Artificial Gene Amplification in Escherichia Coli Reveals Numerous Determinants 
Enabling Resistance to Metal Toxicity.  J. Molecular Evolution 86, 103–110   DOI: 10.1007/s00239-018-9830-3

Kobayashi N, Inano K, Sasahara K, Sato T, Miyazawa K, Fukuma T, Hecht MH, Song C, Murata K, Arai R (2018) 
Self-Assembling Supramolecular Nanostructures Constructed from de Novo Extender Protein Nanobuilding Blocks. 
ACS Synthetic Biology 7 1381–1394.    DOI: 10.1021/acssynbio.8b00007

Wang MS, Hoegler KJ, Hecht MH (2019)  Unevolved De Novo Proteins Have Innate Tendencies to Bind Transition 
Metals.  Life 9(1),  8; doi: 10.3390/life9010008

Kimura N, Mochizuki K, Umezawa K,Hecht MH, Arai R (2020) Hyperstable De Novo Proteins with a Dimeric 
Bisecting Topology ACS Synthetic Biology  9 254–259.  doi.org/10.1021/acssynbio.9b00501

Karas C, Hecht MH (2020)  A Strategy for Combinatorial Cavity Design in De Novo Proteins. Life  10, 9; doi:
10.3390/life10020009

Zarzhitsky S, Jiang A, Stanley E, Hecht MH (2020) Harnessing Synthetic Biology to Enhance Heterologous Protein 
Expression Protein Science   29,  1698-1706   DOI: 10.1002/pro.3907

Mancini J, Pike D, Tyryshkin A, Haramaty L, Wang M, Poudel S, Hecht MH, Nanda V. (2020) Design of a Fe4S4
Cluster into the Core of a De Novo 4-Helix Bundle. Biotechnology and Applied Biochemistry.  67,  574-585   
https://doi.org/10.1002/bab.2003

Wang MS, Hecht MH (2020) A Completely De Novo ATPase from Combinatorial Protein Design J. Am. Chem. Soc.
142, 36, 15230–15234.   https://dx.doi.org/10.1021/jacs.0c02954

Markwalter CE, Uralcan B, Pelczer I, Zarzhitsky S, Hecht MH, Prud’homme RK, Debenedetti PG (2020)  Stability of 
Protein Structure During Nanocarrier Encapsulation: Insights on Solvent Effects From Simulations and Spectroscopic 
Analysis. ACS Nano https://doi.org/10.1021/acsnano.0c06056
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 Spangler LC, Yao Y, Cheng G, Yao N, Chari SL, Scholes GD, Hecht MH (2022)  A de novo protein catalyzes the 
synthesis of semiconductor quantum dots.  Proc. Natl Acad. Sci.(USA) 119, e2204050119 
https://doi.org/10.1073/pnas.2204050119 

 
 Kodai Kurihara K, Umezawa K, Donnelly AE, Sperling B, Liao G, Hecht MH, Arai R (2023) Crystal Structure and 
Activity of a De Novo Enzyme, Ferric Enterobactin Esterase Syn-F4 Proc. Natl Acad. Sci.(USA). 120 No. 38 
e2218281120  https://doi.org/10.1073/pnas.2218281120 

 
 Schnettler JD, Wang MS, Gantz M, Bunzel HA, Karas C, Hollfelder F, Hecht MH (2024). Nature Chemistry. 
Selection of a Promiscuous Minimalist cAMP Phosphodiesterase from a Library of De Novo Designed Proteins. 
Nature Chemistry 16,  1200–1208.   https://doi.org/10.1038/s41557-024-01490-4 
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MICHAEL H. HECHT, PH.D. – INVITED LECTURES 
 
 Berkeley Structural Biology Symposium, University of California, Berkeley, CA, January 10-12, 1990 

 
 Bristol-Myers Squibb, Princeton, NJ, March 21, 1991 

 
 The Peptide/Protein Bridge Conference, Toronto, Canada, June 10-14, 1991 

 
 Rutgers University Molecular Biophysics Program, Piscataway, NJ, November 26, 1991 

 
 FEBS (Federation of European Biochemical Societies) - 21st Annual meeting, Dublin, Ireland, August 9-14, 1992 

 
 Duke University, Department of Biochemistry, Durham, NC,  October 23, 1992 

 
 NIH, Laboratory of Mathematical Biology - Molecular Structure Section, Bethesda, MD, January 12, 1993 

 
 University of Pennsylvania, Department of Chemistry, Philadelphia, PA, February 11, 1993 

 
 American Cyanamid Corporation, Princeton, NJ, February  24, 1993 

 
 University of Delaware, Department of Chemistry and Biochemistry, Newark, DE, May 17, 1993 

 
 Gordon Research Conference on Proteins, Tilton, NH, June 13-19, 1993 

 
 Protein Society Annual Symposium, San Diego, CA, July 24-28, 1993 

 
 University of California - Berkeley, Structural Biology Program, Berkeley, CA,  October 18, 1993 

 
 University of California - San Francisco, Department of Biophysics, San Francisco, CA,  October 19, 1993 

 
 Symposium on Molecular Recognition, CABM, Rutgers University, Piscataway, NJ,  October 21-22, 1993 

 
 Indiana University, Division of Biochemistry - Dept. of Chemistry, Bloomington, IN,  November 19, 1993 

 
 University of Toronto, Department of Biochemistry, Toronto, Canada,  November 22, 1993 

 
 University of Rochester, Department of Biochemistry, Rochester, NY,  December 2, 1993 

 
 Rutgers University, Department of Biochemistry, Piscataway, NJ,  December 10, 1993 

 
 City College of New York, Department of Chemistry, New York,  NY,  February 1, 1994 

 
 National Institutes of Health, Laboratory of Chemical Physics, Bethesda, MD,  February 10, 1994 

 
 Gordon Research Conference on the Chemistry and Biology of Peptides, Ventura, CA,  February 13-18, 1994 

 
 International Congress on the Design and Modification of Biomolecular Structure, Logan, UT,  March 2-4, 1994 

 
 University of Massachusetts Medical School, Department of Pharmacology, Worcester, MA,  April 11, 1994 

 
 Bristol-Myers Squibb Research Institute, Dept. of Macromolecular Modeling, Princeton, NJ,  April 25, 1994 

 
 University of California - San Francisco, Department of Biochemistry, San Francisco, CA,  May 3, 1994 

 
 Stanford University, Departments of Cell Biology & Biochemistry, Stanford,  CA,  May 4, 1994 

 
 Albert Einstein College of Medicine, Department of Physiology and Biophysics, Bronx, NY,  May 12, 1994 

 
 American Chemical Society, Middle Atlantic Regional Meeting, Univ. of Maryland (Baltimore), May 27, 1994 

 
 University of Toronto / Ontario Cancer Institute, Toronto, Canada,  June 23, 1994 
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 Indiana University, Department of Chemistry, Bloomington, IN,  September 1, 1994 
 
 IBC Conference on Artificial Antibodies and Enzymes, San Diego, CA,  September 19-20, 1994 

 
 Columbia University, Dept. of Biochemistry and Molecular Biophysics, New York, NY,  September 30, 1994 

 
 Office of Naval Research: “Biomolecular Recognition at ONR”, Berkeley Springs, WV, October 26-30, 1994 

 
 39th Annual Meeting of the Biophysical Society, San Francisco, CA, February 12-16, 1995 

 
 NEC Corporation, Princeton, NJ,  March 7, 1995 

 
 Texas A&M University, Department of Biochemistry and Biophysics, College Station, TX,  May 3, 1995 

 
 The Protein Society - First European Symposium, Davos, Switzerland,  May 28 - June 1, 1995 

 
 Center for Advanced Biotechnology and Medicine, Rutgers University, Piscataway, NJ,  June 7, 1995 

 
 The Karolinska Institute. Center for Structural Biochemistry, Stockholm, Sweden,  September 12, 1995 

 
 Pharmacia Pharmaceuticals Inc., Division of Structural Biochemistry, Stockholm, Sweden,  September 13, 1995 

 
 Annual Meeting of the Swedish Society for Biochemistry and Molecular Biology (Plenary address), Linkoping, 

Sweden, September 14-15, 1995 
 

 Symposium on Protein Folding and Design, University of Minnesota, Minneapolis, MN, October 19-20, 1995 
 

 Tulane University, Department of Biochemistry, New Orleans, LA,  October 23, 1995 
 

 Advances in Protein Science Symposium, Mount Sinai Medical School, New York, NY,  November 8, 1995  
 

 University of Texas - Austin, Department of Chemistry and Biochemistry, Austin, TX,  November 10, 1995  
 

 Brandeis University, Department of Biochemistry, Waltham, MA,  November 15, 1995 
 

 Cornell Univ. Medical School, Dept. of Biochemistry and Structural Biology, New York, NY, December 4, 1995 
 

 University of Washington, Department of Biochemistry, Seattle, WA,  December 14, 1995 
 

 Pacifichem International Chemical Congress, Honolulu, HA, December 17-22, 1995 
 

 University of California - San Diego, Department of Chemistry and Biochemistry, La Jolla, CA, January 23, 1996 
 

 Scripps Research Institute, La Jolla, CA,  January 25, 1996 
 

 Haverford College, Department of Biology, Haverford, PA,  February 1, 1996 
 

 Fox Chase Cancer Research Institute, Philadelphia, PA,  February 6, 1996 
 

 University of Rochester, Department of Biochemistry, Rochester, NY, March 6, 1996 
 

 Weizmann Institute of Science, Department of Biochemistry, Rehovot, Israel,  March 19, 1996 
 

 University of Maryland (CARB) and National Institutes of Standards &Technology, Rockville, MD, April 16, 1996 
 

 International Conference on Protein Folding & Design, Fogerty Center - NIH, Bethesda, MD, April 23-26, 1996 
 

 Washington University, Department of Chemistry, St. Louis, MO, May 9, 1996 
 

 Beckman Institute Symposium: Beyond Protein Structure, Univ. of Illinois, Urbana-Champaign, IL, June 6-9, 1996 
 

 NEC Symposium in Biophysics, NEC Corporation, Princeton, NJ,  June 23-27, 1996 
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 Washington University Medical School, Department of Biochemistry, St. Louis, MO,  July 22, 1996 
 
 FASEB Summer Research Conference on Protein Folding & Assembly, Saxtons River, VT, July 27-August 1, 1996 

 
 University of Alberta, Department of Biochemistry, Edmonton, Alberta, Canada, October 10, 1996 

 
 University of Michigan, Department of Chemistry, Ann Arbor, MI, October 23, 1996 

 
 76th Statistical Mechanics Conference, Rutgers University, New Brunswick, NJ, December 15-17, 1996 

 
 Nature Biotechnology Symposium on Biomolecular Design, Form & Function. Miami, FL, February 1-5, 1997 

 
 Wistar Institute, University of Pennsylvania, Philadelphia, PA, February 18, 1998 

 
 DIMACS Workshop on Molecular Selection, Princeton University, Princeton, NJ, March 15-17, 1998 

 
 Sigma Xi Lecture, Princeton, NJ ,  March 30, 1998 

 
 Symposium on Structural Biology, University of Texas Medical School, Galveston, TX, April 3-5, 1998 

 
 Symposium on Computational Chemistry & the Living World:  From Sequence to Function, Chambery, France, 

April 20-24, 1998 
 

 Gordon Research Conference on Biopolymers, Salve Regina University Newport, RI,  June 14 - 18, 1998 
 

 University of Virginia, Department of Chemistry, Charlottesville, VA, September 11, 1998 
 

 Symposium on Principles of Protein Design: Theory, Experiments & Applications, Durham, NC, Nov. 19-21, 1998 
 

 Rutgers University, Department of Chemistry, Newark NJ,  January 11, 1999 
 

 Weizmann Institute of Science, Department of Biological Chemistry, Rehovot, Israel, February 23, 1999 
 

 Weizmann Institute of Science, Department of Chemistry, Rehovot, Israel, March 8, 1999 
 

 American Chemical Society National Meeting, Anaheim, California, March 23, 1999 
 

 Second Israeli Symposium on Computational Aspects of Molecular Biology, The Hebrew University, Jerusalem, 
Israel, April 28, 1999 
 

 Tel Aviv University, Structural Biology Program, Ramat Aviv, Israel,  June 22, 1999 
 

 Symposium on Self-assembling Peptides in Biology, Engineering & Medicine, Crete, Greece, July 1-6, 1999 
 

 New Jersey Center for Biomaterials 3rd Annual Retreat, Rutgers University, Piscataway, NJ , October 13, 1999 
 

 American Physical Society National Meeting, Minneapolis, MN, March 20-24, 2000 
 

 Naval Research Laboratory - Center for Bio/Molecular Science and Engineering, Washington, DC, May 5, 2000 
 

 American Chemical Society, Mid-Atlantic Regional Meeting, University of Delaware, May 17, 2000 
 

 Duke University, Department of Biochemistry, Durham, NC, May 16, 2000 
 

 National Cancer Institute Laboratory of Experimental & Computational Biology. Frederick, MD June 13, 2000 
 

 DARPA Focus 2000 Conference on the Intersection of Bio:Info:Physical Systems, Chantilly, VA, June 29-30, 2000 
 

 Gordon Research Conference on Tetrapyrroles,  Salve Regina University, Newport, RI, July 16-21, 2000 
 

 Plenary Lecture - Annual Meeting of the German Society for Biochemistry & Molecular Biology, Munich, 
Germany - October 10-13, 2000  (Unable to attend due to family illness) 
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 Swiss/US Forum on NanoBioSciences, Princeton NJ, December 14-15, 2000 
 

 University of Lausanne, Switzerland (Troisieme Cycle 2001 - 3 Lecture Series) Feb. 12 – Feb. 14, 2001 
 
 University of Bern,  Switzerland  (Troisieme Cycle 2001 - 2 Lecture Series), Feb. 15 – Feb. 16, 2001 

 
 MIT,  Department of Chemistry,  Cambridge, MA, March 8, 2001 

 
 NEC Corporation, Princeton, NJ, March 30, 2001 

 
 Wesleyan University, Department of Chemistry, Middletown, CT, May 4, 2001 

 
 Hyseq Inc., Sunnyvale, CA  , May 16, 2001 

 
 Genencor Inc., Palo Alto, CA, May 17, 2001 

 
 University of California, Santa Barbara, Program in Bioengineering, Santa Barbara, CA, May 18, 2001 

 
 Symposium on Disorders of Protein Misfolding and Aggregation,  Helsinki, Finland,  June 6-10, 2001 

 
 Dupont Corporation, Wilmington, DE, June 27, 2001 

 
 Second Symposium on Self-assembling Peptides in Biology, Engineering & Medicine, Crete, July 13-17, 2001 

 
 IBM, Blue Gene Deep Computing Project, IBM Watson Research Center, Yorktown Heights, NY,  Sept. 6, 2001  

 
 DARPA Workshop on Applications of Biologically Based Nanostructures.  Arlington, VA,  October 16, 2001 

 
 Carnegie Institute, Baltimore, MD, December 17, 2001 

 
 AstraZeneca Pharmaceuticals Inc, Wilmington, DE, June 18, 2002 

 
 Brookhaven National Laboratory, Department of Biology, Brookhaven NY,  July 11, 2002 

 
 Wyeth Corporation, Princeton, NJ January 20, 2003 

 
 Emory University, Department of Chemistry, Atlanta, GA, March 10, 2003 

 
 University of Washington, Department of Chemistry, Seattle, WA, April 4, 2003 

 
 Hunter College, City University of New York, Department of Chemistry, New York, NY, April 11, 2003 

 
 American Chemical Society, Middle Atlantic Regional Meeting, Princeton, June 10, 2003 

 
 3rd Peptide Engineering Meeting. (cancelled because of SARS concerns) Toronto, Canada, July 16-18, 2003 

 
 Protein Society Annual Symposium – Kaiser Award Lecture.  Boston, MA, July 26-30, 2003 

 
 3rd Symposium on Self-Assembling Peptides in Biology, Engineering & Medicine, Crete, Greece, Aug. 1-5, 2003 

 
 American Chemical Society National Meeting, New York, NY, Sept. 7-11, 2003 

 
 DARPA Workshop on Protein Design Processes, Seattle, WA, Oct. 29, 2003   

 
 Rutgers University, Department of Chemistry, Piscataway, NJ, Feb. 3, 2004. 

 
 Symposium on “Protein Misaggregation: From Biomolecules to Neurodegeneration” Boston MA, Feb. 9-11, 2004 

 
 City College of New York, Department of Chemistry. New York, NY, March 10, 2004 

 
 Georgia Institute of Technology (GA Tech), Department of Chemistry. Atlanta, GA, March 23, 2004 

 
 Materials Research Society, National Meeting, San Francisco, CA, April 16, 2004 
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 Foundations of Nanoscience Conference, Snowbird Utah, April 21-23, 2004 

 
 University of Illinois, Department of Microbiology, Champaign, IL, May 4, 2004 

 
 St Jude Research Hospital, Department of Structural Biology,  Memphis, TN,  May 11, 2004 

 
 Symposium on ‘Proteins: Structure, Folding and Disease’, University of Toronto, Canada, June 3-4, 2004 

 
 Bioorganic Gordon Conference, Proctor Academy, NH, June 13-18, 2004 

 
 Symposium on Proteins: Folding, De novo Design and Interactions - CUNY Institute for Macromolecular 

Assemblies, New York, NY, November 9, 2004. 
 
 New York NanoScience Discussion Group, Department of Chemistry, New York University, February 8, 2005. 

 
 Symposium on Protein Design - University of Pennsylvania, Department of Chemistry, and Department of 

Biochemistry and Biophysics, Philadelphia, PA, March 10, 2005. 
 
 Invitrogen – Molecule Probes Inc., Eugene, Oregon, March 15, 2005 

 
 University of North Carolina, Department of Biochemistry, Chapel Hill, NC, April 5, 2005 

 
 Ben Gurion University, Department of Biotechnology Engineering, Beer-Sheva, Israel, May 2, 2005 

 
 Symposium on The Design, Engineering, and Selection of Novel Proteins, Institute for Advanced Studies, Hebrew 

University, Jerusalem, Israel, May 5-10, 2005 
 
 Princeton University, Department of Chemistry. Alumni Reunions, Keynote Speaker. May 27, 2005. 

 
 4th Symposium on Self-Assembling Peptides in Biology, Engineering & Medicine, Crete, Greece, June 25-28, 2005 

 
 Bristol-Myers Squibb Research Institute, Lawrenceville, NJ,  July 28, 2005. 

 
 Cornell University, Department of Chemistry Chemical & Biomolecular Engineering, August 29, 2005. 

 
 Swarthmore College, Department of Chemistry and Biochemistry, Swarthmore, PA, February 9, 2006 

 
 Keystone Conference on Protein Misfolding Diseases, Breckenridge, Colorado, February 21-26, 2006. 

 
 Johns Hopkins University, Department of Chemical & Biomolecular Engineering, March 16, 2006. 

 
 Hebrew University, Department of Biological Chemistry, Jerusalem, Israel, April 2, 2006. 

 
 Weizmann Institute of Science, Department of Biological Chemistry, Rehovot, Israel, April 4, 2006. 

 
 Tel Aviv University, Department of Molecular Microbiology and Biotechnology, Tel Aviv, Israel, April 5, 2006. 

 
 Faculty of Medicine, Hebrew Univ., Dept. of Molec. Genetics & Biotechnology, Jerusalem, Israel, May 11, 2006. 

 
 Symposium in Honor of Ephraim Katzir’s 90th Birthday, Weizmann Institute,  Rehovot, Israel, May14-15, 2006 

 
 American Chemical Society Mid-Atlantic Regional Meeting, Hershey, PA, June 4-7 2006, 

 
 Biopolymers Gordon Research Conference, Salve Regina University, Newport, RI, June 11-16 2006. 

 
 Centocor, Inc.  Radnor, PA,  August 3, 2006.  

 
 Biotech 2006 Symposium, Philadelphia, PA “Therapeutic Interventions for Alzeheimer's Disease” Oct. 17, 2006. 

 
 University of Massachusetts, Department of Chemistry, Amherst, MA, November 2, 2006. 

 
 University of Pennsylvania, Department of Anesthesiology, Philadelphia, PA, January 11, 2007. 
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 City University of New York (CUNY), Department of Chemistry & Biochemistry, February 9, 2007. 
 
 American Chemical Society National Meeting, Chicago, IL, March 25-29, 2007 

 
 Polytechnic University, Department of Chemical and Biological Sciences, Brooklyn, NY, May 22, 2007. 

 
 ExSAR Inc., Monmouth Junction, NJ,  June 7, 2007.  

 
 University of Cambridge, Department of Chemistry, Cambridge, UK July 5, 2007. 

 
 Symposium on Protein Assembly in Materials, Biology, and Medicine, Crete, Greece, July 8-11, 2007. 

 
 National Institutes of Health, Translational Research on Alzheimer’s Disease.  Bethesda, MD. Sept. 17-18, 2007. 

 
 Rutgers University, Department of Chemistry and Chemical Biology. Piscataway, NJ, October 30, 2007. 

 
 International Conference on Alzheimer’s Disease, Chicago, IL, July 26-31, 2008. 

 
 Arizona State University, Department of Chemistry, Tempe, AZ, October 31, 2008. 

 
 Duke University, Department of Chemistry, Durham, NC, December 16, 2008. 

 
 University of Toronto, Mississauga Campus, Department of Chemistry, Toronto, Canada, January 22, 2009. 

 
 University of Toronto, Downtown Campus, Department of Chemistry Toronto, Canada, January 23, 2009. 

 
 AD/PD Conference on Alzheimer’s Disease & Parkinson’s Disease, Prague, Czech Republic, March 11-15 2009. 

 
 Columbia University, Department of Chemistry, “Grandpierre Memorial Lecture” New York, NY, March 26, 2009. 

 
 University of Kentucky, Department of Chemistry, Naff Symposium Lecture, Lexington, KY, April 24, 2009. 

 
 University of Maryland, Department of Chemistry & Biochemistry, College Park, MD, May 5, 2009. 

 
 Workshop on Protein Misfolding in the Test Tube and in Disease,  Hagoshrim, Israel, May 13-15, 2009. 

 
 New York University, Department of Chemistry, New York, NY, September 11, 2009. 

 
 Princeton University, The Lewis-Sigler Institute for Integrative Genomics, Princeton, NJ, December 1, 2009. 

 
 American Chemical Society Central NJ Section, Princeton, NJ, February 24, 2010. 

 
 Quest University, Squamish British Columbia, Canada, March 18, 2010 

 
 Rockefeller University, Center for Studies in Physics and Biology, New York, NY, May 11, 2010. 

 
 Synthetic Biology Workshop, St Anne’s College, University of Oxford, United Kingdom, July 12-14 2010. 

 
 Pacifichem International Chemical Congress, Honolulu, HA, December 15-20, 2010. 

 
 Los Alamos Nat’l Laboratory: “Synthetic Biology: From Protein Design to Artificial Genomes” March 16, 2011. 

 
 Los Alamos Nat’l Lab: “Alzheimer’s disease: Molecular Underpinnings & Search for Therapeutics” Mar. 17, 2011. 

 
 ECI Conference on Biochemical & Molecular Engineering, Seattle, Washington, June 26-30, 2011. 

 
 Massey University, Auckland, New Zealand, August 16, 2011. 

 
 BioInteractions Conference, Crown Plaza Hotel, Queenstown, New Zealand, Aug 28, 2011. 

 
 Queenstown Molecular Biology Conference, Queenstown, New Zealand, Aug 29-31, 2011. 

 
 Origin of Life Gordon Research Conference, Galveston, TX, January 8-13, 2012. 
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 NASA Headquarters, Astrobiology Institute Director’s Seminar, Washington, DC,  March 5, 2012. 

 
 AbSciCon 2012 NASA Astrobiology Conference, Atlanta, GA, April 16-20. 

 
 DARPA workshop on Protein Synthesis, Arlington, VA, May 17, 2012, 

 
 DuPont De Nemours Experimental Station, Central Research and Development, Wilmington, DE, June 22, 2012. 

 
 Q-Bio (Quantitative Biology) Conference, Santa Fe, NM, August 8-12, 2012. 

 
 University of Minnesota, Dept. of Biochemistry, Molecular Biology & Biophysics, St. Paul, MN, Sept. 5, 2012. 

 
 UCLA, Molecular Biology Institute, Los Angeles, CA, January 10, 2012. 

 
 Princeton Origin of Life Conference, Center for Theoretical Science, Princeton, NJ, January 21-24, 2013. 

 
 University of Missouri, Department of Biochemistry, Columbia, MO, March 1, 2013. 

 
 The Helix Center for Interdisciplinary Investigation. New York, NY, May 11, 2013. 

 
 Conference on Emergence in Chemical System. Univ. of Alaska, Anchorage, AK, June 17-20, 2013. 

 
 Conference on Proteomics and BioInformatics, Philadelphia, PA.  July 15-17, 2013. 

 
 NSF Workshop on Design, Engineering, & Selection of Novel Proteins (Organizer), Arlington VA, May 12-13, 2014. 

 
 Protein Society Annual Symposium, San Diego, CA, July 27-30, 2014. 

 
 American Chemical Society Central NJ Section, Princeton, NJ, November 19, 2014. 

 
 Bristol Myers Squibb / Princeton University Joint research Symposium, Princeton, NJ, December 4, 2014. 

 
 University of Pennsylvania, Department of Biochemistry & Biophysics, Philadelphia, PA, February 19, 2015. 

 
 Yale University, Department of Genetics, New Haven, CT, May 26, 2015. 

 
 International Workshop: Frontiers in Protein Folding, Evolution & Function, Oaxaca, Mexico, November 3-7, 2015 

 
 Lawrence Berkeley National Laboratory, Berkeley CA, January 19, 2016. 

 
 TEDx, Princeton NJ.  March 26, 2016. 

 
 Mosbacher Kolloquium:  Protein Design. Mosbach, Germany, March 31 - April 2, 2016. 

 
 Protein Engineering Conference, Ottawa, Canada, June 17-19, 2016. 

 
 Protein Society Annual Symposium, Baltimore, MD, July 16-19, 2016. 

 
 Rutgers University, Center for Integrative Proteomics Research and Institute for Quantitative Biomedicine, 

Piscatawy, NJ. January 25, 2017.  
 
 Symposium:  Life Together? Examining Our Assumptions.  Stellenbosch Institute for Advanced Studies, South 

Africa, February 13-15, 2017. 
 
 Linderstrøm-Lang Center for Protein Science, Department of Biology, University of Copenhagen, Denmark.  

February 20, 2017. 
 
 AbSciCon 2017 (NASA Astrobiology Conference),  Mesa AZ,  April 24-28, 2017. 

 
 University of California at Davis, Department of Chemistry, Davis, CA, May 2, 2017. 

 
 IGEM Meeting, Ludwig-Maximilian University, Munich, Germany, July 20-22, 2018. 
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 Synthetic Biology III, Landshut, Germany, July  23-25, 2018. 

 Society for Industrial Microbiology Annual Meeting, Chicago, IL, August 12-14, 2018. 

 Syracuse University, Department of Chemistry, Syracuse, NY, November 27, 2018. 

 Earth-Life Science Institute (ELSI), Tokyo Institute of Technology, Tokyo, Japan, March 7, 2019. 

 Symposium on BioDesign and BioEngineering (Keynote speaker), Tokyo, Japan, March 8, 2019. 

 Symposium on New Frontiers in Chemistry and Synthetic Biology (Keynote speaker), Shinshu University,          
Ueda, Japan, March 13, 2019. 

 Symposium on New Frontiers in Protein Design and Engineering (Keynote speaker), Institute of Molecular Science, 
Okazaki, Japan, March 15-16, 2019. 

 Nara Institute of Science and Technology (NAIST), Nara, Japan, March 20, 2019. 

 Conference on Computational Design of Protein-Cofactor Complexes, Galilion, Israel, March 25 -28 2019. 

 Hebrew University, Institute of Life Sciences, Jerusalem,  Israel, April 1, 2019. 

 Ben Gurion University of the Negev, Department of Life Sciences, , Beer-Sheva, Israel, April 8, 2019. 

 Weizmann Institute of Science, Department of Biomolecular Sciences, Rehovot, Israel,  April 15, 2019. 

 ETH Zürich, Department of Chemistry and Applied Biosciences, Zürich, Switzerland, April 30, 2019. 

 Uppsala University, Department of Cell and Molecular Biology, Uppsala, Sweden, May 3, 2019. 

 University of Cambridge, Department of Chemistry, Cambridge, UK, May 8, 2019. 

 Oxford Global SynGen Symposium on Synthetic Biology, Boston, MA, May 14-15, 2019. 

 Gordon Research Conference on Proteins, Holderness, NH, June 16-21, 2019. 

 Rutgers University, Department of Physics, Piscataway, NJ, September 18, 2019. 

 Georgia Tech University, Astrobiology Program, Atlanta, GA, February 21, 2020. 

 Defense Threat Reduction Agency, Fort Belvoir, VA, (via Zoom), November 2, 2020. 

 Life in the Universe: Breakthrough Initiatives Program. Cape Town, South Africa (via Zoom), November 4-5, 2020 

 Truman State University, Department of Chemistry. Kirksville, MO, (via Zoom), February 11, 2022 

 Rutgers University, ENIGMA Program in Astrobiology, Piscataway, NJ, December 12, 2022. 

 University of Colorado, Dept. of Molecular, Cellular & Developmental Biology, Boulder, CO, March 16, 2023. 

 MIT, Retirement Symposium for Prof. Robert T. Sauer, Cambridge, MA, June 1-2, 2024. 

 Protein Society Annual Symposium, Vancouver, BC, Canada, July 23-26, 2024. 

 Wake Forest University, Department of Physics, Winston-Salem, NC,  August 29, 2024 
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