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I have taught courses at Johns Hopkins, MIT, Caltech, and Stanford on biophysical
chemistry, X-ray crystallography, protein design and engineering, evolution,
theories of thought, and “The World in 2050.”

I have had extensive experience (both in academics and industry) as a mentor and
advisor to young scientists.

| was born and have lived as an explorer: trying to understand everything | can
about life, the world, the human condition, and prospects for the human future.

| started my career — building a solid foundation for all later work — by taking a
strictly scientific stance, working on the structure and design of DNA-binding
proteins, using X-ray crystallography to determine the atomic details of protein-DNA
interactions, and then learning how to design novel DNA-binding proteins that
bound so tightly and specifically that they were used (even before CRISPR) as tools
for genome editing.

However, in much the way that Columbus and Magellan always wondered about
the “world beyond the horizon,” | kept wondering about atomic/molecular systems
(as with the human brain, and as with human societies) that were too complicated
to usefully be described at an atomic/molecular level.

Seeing the chaos that filled the newspapers, seeing that scientific knowledge (by
itself) cannot solve the fundamental problems facing the modern world, | felt
impelled to see if | could find some better way to think about human thought and
the human future, some better way to help address the most fundamental
challenges now facing society. | thus resigned my tenured faculty position as a full
professor at MIT and resigned my appointment as an Investigator with the Howard
Hughes Medical Institute. | sailed on.

Since that time, | have developed a new way of describing and analyzing thought,
using a physical frame of reference that encompasses both words and world. That
is: | start by keeping everything grounded with reference to a flow of atomic,
molecular events, avoiding any temptation to ever slip and start speaking of
symbols, ideas, or thought as if they might exist in some separate, abstract, ethereal
realm. (Thought is just one of the many things that complex assemblies of atoms
and molecules can do; ideas are just one aspect of the way in which these
atomic/molecular systems can be arranged and in which information can move.)

With my new model of thought as a foundation, | began to see how my concerns
about cognition were connected with the most critical challenges of the modern
world. It became clear that all these different challenges stem from a single root
problem: Society’s challenges are so complex that the cognitive capacity of the
human mind is easily overwhelmed in the search for solutions.
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This “crisis of complexity” has become the central theme of my current work, as |
develop a set of new tools to help minds work amidst this complexity and as | share
ideas about how to limit the growth of complexity.

My hope is that these ideas offer both leaders and citizens new ways to address the
pressing challenges of the modern age and improve prospects for a flourishing
human future.

| founded an institute — Humanity 2050 — that focused on testing these new tools
of thought on some of the hyper-complex challenges of the modern age. Though we
were unable to secure long-term funding, | am continuing this work as an
independent researcher/scholar.

The strategies that we developed at Humanity 2050 build on my model of thought.
The use of 1) “special focus teams” and 2) a new “algorithm for thought” offer novel
methods for crafting effective, actionable plans amidst the complexity of the
modern world. As society prepares to face a new set of challenges — as with the
impacts of artificial intelligence and with the development of new realms of
neurotechnology — | now extend the work of Humanity 2050 as | devise strategies
for reining in complexity.

Listed on last two pages of CV (after publications).
Given the pan-disciplinary range of interests and experiences summarized above,

my background also has allowed me to play an important role as an advisor in
venture capital, working with ND Capital (aka NanoDimension) from 2008 onwards.



PUBLICATIONS

10.

11.

12.

13.

14.

15.

16.

17.

Pabo, C.0., Sauer, R.T., Sturtevant, J.M. & Ptashne, M. (1979) The A Repressor Contains Two
Domains. Proc. Natl. Acad. Sci., USA 76, 1608-1612.

Sauer, R.T., Pabo, C.0., Meyer, B.J., Ptashne, M. & Backman, K.C. (1979) The Regulatory Functions of
the A Repressor Reside in the Amino-Terminal Domain. Nature 279, 396-400.

Johnson, A.D., Pabo, C.0. & Sauer, R. T. (1980) Bacteriophage A\ Repressor and Cro Protein:
Interactions with Operator DNA. Meth. Enz. 65, 839-856.

Ptashne, M., lJeffrey, A., Johnson, A.D., Mauer, R., Meyer, B.J., Pabo, C.0., Roberts, T.M. & Sauer, R.T.
(1980) How the A Repressor and Cro Work. Cell 19, 1-11.

Pabo, C.0., Krovatin, W., Jeffrey, A. & Sauer, R.T. (1982) The N-Terminal Arms of A Repressor Wrap
Around the Operator DNA. Nature 298, 441-443.

Pabo, C.0. & Lewis, M. (1982) The Operator-Binding Domain of A Repressor: Structure and DNA
Recognition. Nature 298, 443-447.

Sauer, R.T., Yocum, R.R., Doolittle, R.F., Lewis, M. & Pabo, C.0O. (1982) Homology Among DNA-Binding
Proteins Suggests Use of a Conserved Super-Secondary Structure. Nature 298, 447-451.

Ptashne, M., Johnson, A.D. & Pabo, C.0O. (1982) A Genetic Switch in a Bacterial Virus. Scientific
American 247, 128-140.

Lewis, M., Jeffrey, A., Wang, J-H., Ladner, R.C., Ptashne, M. & Pabo, C.0O. (1983) Structure of the
Operator-Binding Domain of A Repressor: Implications for DNA Recognition and Gene Regulation.

Cold Spring Harbor Symp. Quant. Biol. 47, 435-440.

Gussin, G., Johnson, A.D., Pabo, C.O. & Sauer, R.T. (1983) Repressor and Cro. Lambda Il (J. Roberts,
ed.) Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, 93-121.

Ohlendorf, D.H., Anderson, W.F., Lewis, M., Pabo, C.0. & Matthews, B.W. (1983) Comparison of the
Structures of Cro and A Repressor Proteins from Bacteriophage A. J. Mol. Biol. 169, 757-769.

Sauer, R.T. & Pabo, C.0. (1983) Protein-DNA Recognition: The A Repressor-Operator Complex.
American Society for Microbiology News 49, 131-136.

Pabo, C.0. (1983) Designing Proteins and Peptides. Nature 301, 200.

Pabo, C.0., Jordan, S.R. & Frankel, A.D. (1983) Systematic Analysis of Possible Hydrogen Bonds
Between Amino Acid Side Chains and B-Form DNA. J. Biomolecular Structure and Dynamics 1, 1039-
1049.

Sauer, R.T. & Pabo, C.0. (1984) How A Repressor Binds Operator DNA. Microbiology 1984.

Pabo, C.0. & Sauer, R.T. (1984) Protein-DNA Recognition. Ann. Rev. Biochem. 53, 293-321.

Pabo, C.0. (1984) DNA-Protein Interactions. Proceedings of the Robert A.



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Welch Foundation Conferences on Chemical Research XXVII Stereospecificity in Chemistry and
Biochemistry, Robert A. Welch Foundation, Houston, TX, 222-255.

Lewis, M., Wang, J. & Pabo, C.0. (1985) Structure of the Operator Binding Domain of A Repressor.
Biological Macromolecules and Assemblies, Volume 2 (Drs. Jurnak & McPherson, eds.) John Wiley
and Sons, Inc., New York, 266-287.

Jordan, S.R., Pabo, C.0., Vershon, A.K. & Sauer, R.T. (1985) Crystallization of the Arc Repressor. J.
Mol. Biol. 185, 445-446.

Jordan, S.R., Whitcombe, T.V., Berg, J.M. & Pabo, C.O. (1985) Systematic Variation in DNA Length
Yields Highly Ordered Repressor-Operator Co-Crystals. Science 230, 1383-1385.

Pabo, C.0. & Suchanek, E.G. (1986) Computer-Aided Model-Building Strategies for Protein Design.
Biochemistry 25, 5987-5991.

Sauer, R.T., Hehir, K., Stearman, R.S., Weiss, M.A., Jeitler-Nilsson, A., Suchanek, E.G. & Pabo, C.O.
(1986) An Engineered Intersubunit Disulfide Enhances the Stability and DNA Binding of the N-
Terminal Domain of A Repressor. Biochemistry 25, 5992-5998.

Weiss, M.A., Pabo, C.0., Karplus, M. & Sauer, R.T. (1986) Dimerization of the Operator-Binding
Domain of Phage A Repressor. Biochemistry 26, 897-904.

Pabo, C.0. (1987) Introductory chapter for Protein Engineering (D. L. Oxender & C. F. Fox, eds.) Alan
R. Liss, Inc., New York, xv-xvii.

Berg, J.M., Jordan, S.R. & Pabo, C.0. (1987) The Structure and Function of Bacteriophage A
Repressor. DNA: Protein Interactions and Gene Regulation (E.B. Thompson & J. Papaconstantinou,
eds.) University of Texas Press, Austin, 1-12.

Pabo, C.0. (1987) New Generation Databases for Molecular Biology. Nature 327, 467.

Frankel, A.D., Berg, J.M. & Pabo, C.0. (1987) Metal-Dependent Folding of a Single Zinc Finger from
Transcription Factor IlIA. Proc. Natl. Acad. Sci., USA 84, 4841-4845.

Frankel, A.D., Bredt, D.S. & Pabo, C.O. (1988) Tat Protein from Human Immunodeficiency Virus Forms
a Metal-Linked Dimer. Science 240, 70-73.

Frankel, A.D. & Pabo, C.0. (1988) Fingering Too Many Proteins. Cell 53, 675.

Frankel, A.D., Chen, L., Cotter, R.J. & Pabo C.0. (1988) Dimerization of the Tat Protein from HIV: A
Cysteine-Rich Peptide Mimics the Normal Metal-Linked Dimer Interface. Proc. Natl. Acad. Sci., USA
85, 6297-6300.

Stearman, R.S., Frankel, A.D., Freire, E., Liu, B. & Pabo, C.0. (1988) Combining Thermostable
Mutations Increases the Stability of A Repressor. Biochemistry 27, 7571-7574.

Jordan, S.R. & Pabo, C.0. (1988) Structure of the A Complex at 2.5 A Resolution: Detailed View of the
Repressor-Operator Interactions. Science 242, 893-899.



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Frankel, A.D. & Pabo, C.0. (1988) Cellular Uptake of the Tat Protein from Human Immunodeficiency
Virus. Cell 55, 1189-1193.

Sauer, R.T., Jordan, S.R. & Pabo, C.0. (1990) A Repressor: A Model System for Understanding Protein-
DNA Interactions and Protein Stability. Adv. Prot. Chem. 40, 1-61.

Bowie, J.U., Clarke, N.D., Pabo, C.0O. & Sauer, R.T. (1990) Identification of Protein Folds: Matching
Hydrophobicity Patterns of Sequence Sets with Solvent Accessibility Patterns of Known Structures.
Proteins 7, 257-264.

Pabo, C.0., Aggarwal, A.K., Jordan, S.R., Beamer, L.J., Obeysekare, U. & Harrison, S.C. (1990)
Conserved Residues Make Similar Contacts in Two Repressor-Operator Complexes. Science 247,
1210-1213.

Liu, B., Kissinger, C.R., Pabo, C.0., Martin-Blanco, E. & Kornberg, T.B (1990) Crystallization and
Preliminary X-ray Diffraction Studies of the Engrailed Homeodomain and of an Engrailed
Homeodomain/DNA Complex. Biochem. and Biophys. Res. Comm. 171, 257-259.

Kissinger, C.R., Liu, B., Martin-Blanco, E., Kornberg, T.B. & Pabo, C.0. (1990) Crystal Structure of an
Engrailed Homeodomain/DNA Complex at 2.8 A Resolution: A Framework for Understanding
Homeodomain/DNA Interactions. Cell 63, 579-590.

Wolberger, C., Pabo, C.0., Vershon, A.K. & Johnson, A.D. (1991) Crystallization and Preliminary X-ray
Diffraction Studies of a MATa2-DNA Complex. J. Mol. Biol. 217, 11-13.

Pavletich, N.P. & Pabo, C.0. (1991) Zinc Finger-DNA Recognition: Crystal Structure of a Zif268-DNA
Complex at 2.1 A. Science 252, 809-817.

Wolberger, C. Vershon, A.K,, Liu, B., Johnson, A.D. & Pabo, C.0. (1991) Crystal Structure of a MATa.2
Homeodomain-Operator Complex Suggests a General Model for Homeodomain-DNA Interactions.
Cell 67, 517-528.

Clarke, N.D., Beamer, L.J., Goldberg, H.R., Berkower, C. & Pabo, C.0. (1991) The DNA Binding Arm of
A Repressor: Critical Contacts from a Flexible Region. Science 254, 267-270.

Godley, L., Pfeifer, J., Steinhauer, D., Ely, B., Shaw, G., Kaufmann, R., Suchanek, E., Pabo, C., Skehel,
J.J., Wiley, D.C. & Wharton, S. (1992) Introduction of Intersubunit Disulfide Bonds In the Membrane-
Distal Region of the Influenza Hemagglutinin Abolishes Membrane Fusion Activity. Cell 68, 635-645.

Pabo, C.0. & Sauer, R.T. (1992) Transcription Factors: Structural Families and Principles of DNA
Recognition. Annu. Rev. Biochem. 61, 1053-1095.

Beamer, L.J. & Pabo, C.0. (1992) Refined 1.8 A Crystal Structure of the A Repressor Operator
Complex. J. Mol. Biol. 227, 177-196.

Pavletich, N.P. & Pabo, C.O. (1993) Crystal Structure of a Five Finger GLI-DNA Complex: New
Perspectives on Zinc Fingers. Science 261, 1701-1707.

Pavletich, N.P., Chambers, K.A. & Pabo, C.0. (1993) The DNA-Binding Domain of p53 Contains the
Four Conserved Regions and the Major Mutation Hot Spots. Genes & Development 7, 2556-2564.



48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Rebar, E.J. & Pabo, C.0. (1994) Zinc Finger Phage: Affinity Selection of Fingers with New DNA-Binding
Specificities. Science 263, 671-673.

Raumann, B.E., Rould, M.A., Pabo, C.O. & Sauer, R.T. (1994) DNA Recognition by -sheets in the Arc
Repressor-Operator Crystal Structure. Nature 367, 754-757.

Klemm, J.D., Rould, M.A., Aurora, R., Herr, W. & Pabo, C.0O. (1994) Crystal Structure of the Oct-1 POU
Domain Bound to an Octamer Site: DNA Recognition with Tethered DNA-Binding Modules. Cell 77,
21-32.

Ma, P.C.M., Rould, M.A., Weintraub, H. & Pabo, C.0. (1994) Crystal Structure of MyoD bHLH Domain-
DNA Complex: Perspectives on DNA Recognition and Implications for Transcriptional Activation. Cell
77, 451-459.

Nekludova, L. & Pabo, C.0O. (1994) Distinctive DNA Conformation with Enlarged Major Groove Is
Found in Zn Finger-DNA and Other Protein-DNA Complexes. Proc. Natl. Acad. Sci., USA, 91, 6948-
6952.

Clarke, N.D., Kissinger, C.R., Desjarlais, J., Gilliland, G.L., & Pabo, C.0. (1994) Structural Studies of the
Engrailed Homeodomain. Prot. Sci. 3, 1779-1787.

Pomerantz, J.L., Sharp, P.A., & Pabo, C.0O. (1995) Structure-Based Design of Transcription Factors.
Science 267, 93-96.

Xu, W., Rould, M.A., Jun, S., Desplan, C., & Pabo, C.0. (1995) Crystal Structure of a Paired Domain-
DNA Complex at 2.5 A Resolution Reveals Structural Basis for Pax Developmental Mutations. Cell 80,
639-650.

Pomerantz, J.L., Pabo, C.O., & Sharp, P.A. (1995) Analysis of Homeodomain Function by Structure-
Based Design of a Transcription Factor. Proc. Natl. Acad. Sci., USA 92, 9752-9756.

Klemm, J.D. & Pabo, C.0. (1996) Oct-1 POU Domain-DNA Interactions: Cooperative Binding of
Isolated Subdomains and Effects of Covalent Linkage. Genes & Development 10, 27-36.

Rebar, E.J., Greisman, H.A., & Pabo, C.0. (1996) Phage Display Methods for Selecting Zinc Finger
Proteins with Novel DNA-Binding Specificities. Methods In Enzymology 267, 129-149.

Elrod-Erickson, M., Rould, M.A., Nekludova, L., & Pabo, C.0. (1996) Zif268 Protein-DNA Complex
Refined at 1.6 A: A Model System for Understanding Zinc Finger-DNA Interactions. Structure 4,
1171-1180.

Greisman, H.A. & Pabo, C.0. (1997) A General Strategy for Selecting High-Affinity Zinc Finger Proteins
for Diverse DNA Target Sites. Science 275, 657-661.

Kim, J.-S., Kim, J., Cepek, K.L., Sharp, P.A., & Pabo, C.0. (1997) Design of TATA Box-Binding
Protein/Zinc Finger Fusions for Targeted Regulation of Gene Expression. Proc. Natl. Acad. Sci., USA
94, 3616-3620.



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Tucker-Kellogg, L., Rould, M.A., Chambers, K.A., Ades, S.E., Sauer, R.T., & Pabo, C.0. (1997) Engrailed
(GIn 50 -> Lys) Homeodomain-DNA Complex at 1.9 A Resolution: Structural Basis for Enhanced
Affinity and Altered Specificity. Structure 5, 1047-1054.

Kim, J.-S. & Pabo, C.0. (1997) Transcriptional Repression by Zinc Finger Peptides. J. Biol. Chem. 272,
29795-29800.

Pomerantz, J.L., Wolfe, S.A., & Pabo, C.0. (1998) Structure-Based Design of a Dimeric Zinc Finger
Protein. Biochemistry 37, 965-970.

Kim, J.-S. & Pabo, C.0. (1998) Getting a Handhold on DNA: Design of Poly-Zinc Finger Proteins with
Femtomolar Dissociation Constants. Proc. Natl. Acad. Sci. USA 95, 2812-2817.

Elrod-Erickson, M., Benson, T.E., & Pabo, C.0. (1998) High-Resolution Structures of Variant Zif268-
DNA Complexes: Implications for Understanding Zinc Finger-DNA Recognition. Structure 6, 451-464.

Fraenkel, E. & Pabo, C.0O. (1998) Comparison of X-ray and NMR Structures for the Antennapedia
Homeodomain-DNA Complex. Nature Struct. Bio. 5, 692-697.

Fraenkel, E., Rould, M.A., Chambers, K.A., & Pabo, C.0. (1998) Engrailed Homeodomain-DNA
Complex at 2.2 A Resolution: A Detailed View of the Interface and Comparison with Other Engrailed
Structures. J. Mol. Biol. 284, 351-361.

Wolfe, S.A., Greisman, H.A., Ramm, E.l., & Pabo, C.0. (1999) Analysis of Zinc Fingers Optimized Via
Phage Display: Evaluating the Utility of a Recognition Code. J. Mol. Biol. 285, 1917-1934.

Zheng, N., Fraenkel, E., Pabo, C.0., & Pavletich, N.P. (1999) Structural Basis of DNA Recognition by
the Heterodimeric Cell Cycle Transcription Factor E2F-DP. Genes & Development 13, 666-674.

Xu, H.E., Rould, M.A.,, Xu, W., Epstein, J.A., Maas, R.L., & Pabo, C.0. (1999) Crystal Structure of the
Human Pax6 Paired Domain-DNA Complex Reveals Specific Roles for the Linker Region and Carboxy-
terminal Subdomain in DNA Binding. Genes & Development 13, 1263-1275.

Ohndorf, U.-M., Rould, M.A., He, Q., Pabo, C.O., & Lippard, S.J. (1999) Basis for Recognition of
Cisplatin-Modified DNA by High-Mobility-Group Proteins. Nature 399, 708-712.

Elrod-Erickson, M., & Pabo, C.0. (1999) Binding Studies with Mutants of Zif268: Contribution of
Individual Side Chains to Binding Affinity and Specificity in the Zif268 Zinc Finger-DNA Complex. J.
Biol. Chem. 274, 19281-19285.

Wang, B.S., & Pabo, C.0. (1999) Dimerization of Zinc Fingers Mediated by Peptides Evolved in vitro
from Random Sequences. Proc. Natl. Acad. Sci., USA 96, 9568-9573.

Chasman, D., Cepek, K., Sharp, P.A., & Pabo, C.0. (1999) Crystal Structure of an OCA-B Peptide Bound
to an Oct-1 POU Domain/Octamer DNA Complex: Specific Recognition of a Protein-DNA Interface.
Genes & Development 13, 2650-2657.

Wolfe, S.A., Nekludova, L., & Pabo, C.0O. (2000) DNA Recognition by Cys;His; Zinc Finger Proteins.
Annual Review of Biophysics and Biomolecular Structure 29, 183-212.



77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

Grant, R.A., Rould, M.A., Klemm, J.D., & Pabo, C.O. (2000) Exploring the Role of Glutamine 50 in the
Homeodomain-DNA Interface: Crystal Structure of Engrailed (GIn50 -> Ala) Complex at 2.0 A.
Biochemistry 39, 8187-8192.

Wolfe, S.A., Ramm, E.l., & Pabo, C.0. (2000) Combining Structure-Based Design with Phage Display to
Create New Cys;His; Zinc Finger Dimers. Structure 8, 739-750.

Joung, J.K., Ramm, E.I., & Pabo, C.0. (2000) A Bacterial Two-Hybrid Selection System for Studying
Protein-DNA and Protein-Protein Interactions. Proc. Natl. Acad. Sci., USA 97, 7382-7387.

Pabo, C.0., & Nekludova, L. (2000) Geometric Analysis and Comparison of Protein-DNA Interfaces:
Why Is There No Simple Code for Recognition? J. Mol. Biol. 301, 597-624.

Pabo, C.0., Peisach, E., & Grant, R.A. (2001) Design and Selection of Novel Cys;His; Zinc Finger
Proteins. Ann. Rev. Biochem. 70, 313-340.

Wang, B.S., Grant, R.A., Pabo, C.O. (2001) Selected Peptide Extension Contacts Hydrophobic Patch on
Neighboring Zinc Finger and Mediates Dimerization on DNA. Nature Struct. Bio. 8, 589-593.

Wolfe, S.A., Grant, R.A., Elrod-Erickson, M., & Pabo, C.0. (2001) Beyond the “Recognition Code”:
Structures of Two Cys;His; Zinc Finger/TATA Box Complexes. Structure 9, 717-723.

Miller, J.C., & Pabo, C.0. (2001) Rearrangement of Side-chains in a Zif268 Mutant Highlights the
Complexities of Zinc Finger-DNA Recognition. J. Mol. Biol. 313, 309-315.

Snowdon, A.W., Gregory, P.D., Case, C.C., & Pabo, C.0. (2002) Gene-Specific Targeting of H3K9
Methylation Is Sufficient for Initiating Repression in Vivo. Current Biology 12, 2159-2166.

Jamieson, A.C., Miller, J.C., & Pabo, C.0. (2003) Drug Discovery with Engineered Zinc Finger Proteins.
Nature Reviews: Drug Discovery 2, 361-368.

Peisach, E., & Pabo, C.0. (2003) Constraints for Zinc Finger Linker Design as Inferred from X-ray
Crystal Structure of Tandem Zif268-DNA Complexes. J. Mol. Biol., 330, 1-7.

Tan, S. et al (2003) Zinc-Finger Protein-Targeted Gene Regulation: Genomewide Single-Gene
Specificity. Proc. Natl. Acad. Sci., USA 100, 11997-12002.

Hurt, J.A., Thibodeau, S.A., Hirsh, A.S., Pabo, C.0. & Joung, J.K. (2003) Highly Specific Zinc Finger
Proteins Obtained by Directed Domain Shuffling and Cell-Based Selection. Proc. Natl. Acad. Sci., USA
100, 12271-12276.

Bartsevich, V.V., Miller, J.C., Case, C.C. & Pabo, C.0. (2003) Engineered Zinc Finger Proteins for
Controlling Stem Cell Fate. Stem Cells 21, 632-637.

Wolfe, S.A., Grant, R.A., & Pabo, C.0. (2003) Structure of a Dimeric Zinc Finger Protein Bound to DNA.
Biochemistry 42, 13401-13409.

Snowden, A.W., Zhang, L., Urnov, F. Dent, C. Jouvenot, Y., Zhong, X., Rebar, E.J., Jamieson, A.C.,
Zhang, H.S., Tan, S., Case, C.C., Pabo, C.0., Wolffe, A.P., and Gregory, P.D. (2003) Repression of



93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Vascular Endothelial Growth Factor A in Glioblastoma Cells Using Engineered Zinc Finger
Transcription Factors. Cancer Res. 63, 8968-8976.

Liu, P.Q., Morton, M.F., Reik, A., de la Rosa, R., Mendel, M.C., Li, Y.Y., Case, C.C., Pabo, C.0., Moreno,
V., Kempf, A., Pyati, J. & Shankley, N.P. (2004) Cell Lines for Drug Discovery: Elevating Target-protein
Levels Using Engineered Transcription Factors. J. Biomol. Screen. 9, 44-51.

Nguyen-Hackley, D.H., Ramm, E., Taylor, C.M., Joung, K.C., Dervan, P.B. & Pabo, C.0O. (2004)
Allosteric Inhibition of Zinc-Finger Binding in the Major Groove of DNA by Minor-Groove Binding
Ligands. Biochemistry 43, 3880-3890.

Pabo, C.0. (2006) Specificity by Design. Nature Biotechnology 24, 954-955.

Miller, J.C., Holmes, M.C., Wang, J., Guschin, D.Y., Lee, Y.L., Rupniewski, I., Beausejour, C.M., Waite,
AJ., Wang, N.S., Kim, K.A., Gregory, P.D., Pabo, C.0., and Rebar, E.J. (2007) An Improved Zinc-finger
Nuclease Architecture for Highly Specific Genome Editing. Nature Biotechnology 25, 778-785.

Pabo, C.0. (2018) Mind in the 21st Century: Human Thought for a Human Future (unpublished
manuscript giving an overview of my “theories of thought”)

Pabo, C.0. (2020) Civilization and the Complexity Trap. Medium.
Pabo, C.0. (2020) Escaping the Global Complexity Trap. Project Syndicate.
Pabo. C.0. (2020) How to Tame Black Swans and Prevent the Next Global Catastrophe. Medium.

Pabo, C.0. (2021) “Special Focus Teams” to Help Solve the Problems of the Anthropocene (strategic
summary #1 for Humanity 2050, now posted on our website).

Pabo, C.0. (2022) An Algorithm for Thought to Help Address Challenges of the Anthropocene
(strategic summary #2 for Humanity 2050, which will be posted on our website soon).

PATENTS

Protein Translocation

Frankel, A., Pabo, C.O., Barsoum, J.G., Fawell, S.E., Pepinsky, and Blake, R. (inventors for the first six patents
listed below):

Nucleic Acids Encoding and Methods of Making Tat-derived Transport Polypeptides (US patent #5,652,122;
issued in 1997)

Nucleic Acid Conjugates of Tat-derived Transport Polypeptides (US patent #5,670,617; issued in 1997)

Fusion Protein Comprising Tat-derived Transport Moiety (US patent #5,674,980; issued in 1997)

Tat-derived Transport Polypeptide Conjugates (US patent #5,747,641; issued in 1998)

Tat-derived Transport Polypeptides and Fusion Proteins (US patent #5,804,604; issued in 1998)



Tat-derived Transport Polypeptides (US patent #6,316,003; issued in 2001)

Design of DNA-Binding Proteins

Rebar, E.J. and Pabo, C.O. --- Zinc Finger Proteins with High Affinity New DNA Binding Specificities (US
patent #5,789,538; issued in 1998)

Pomerantz, J.L., Sharp, P.A., and Pabo, C.O. --- Chimeric DNA-Binding Proteins (US patent #6,326,166; issued
in 2001; US patent #7,008,780; issued in 2006; US patent #7,485,441; issued in 2009; and US patent #
7,763,446; issued in 2010)

Greisman, H.A. and Pabo, C.O. --- General Strategy for Selecting High-Affinity Zinc Finger Proteins for
Diverse DNA Target Sites (US patent #6,410,248; issued in 2002)

Kim, J-S. and Pabo, C.O. --- Poly Zinc Finger Proteins with Improved Linkers (US patent #6,479,626; issued in
2002; US patent #6,903,185; issued in 2005; US patent #7,595,376; issued in 2009; and US patent
#7,928,195; issued in 2011)

Kim, J-S. and Pabo, C.O. --- Nucleic Acid Encoding Poly-Zinc Finger Proteins with Improved Linkers (US patent
#7,153,949; issued in 2006)

Joung, J.K., Miller, J., and Pabo, C.O. --- Methods and Compositions for Interaction Trap Assays
(US patent # 7,029,847; issued in 2006; US patent # 7,297,491; issued in 2007; and US patent
#7,393,318; issued in 2008)

Miller, J., Guofu, L., Pabo, C.0., and Collingwood, T. --- Simultaneous Modulation of Multiple Genes (US
patent # 7,361,635; issued in 2008 and US patent #7,939,327; issued in 2011)

Joung, J.K., Miller, J., and Pabo, C.O. --- Methods and Compositions for Interaction Trap Assay (US patent #
7,393,318; issued in 2007)

Fyodor, U., Holmes, M.C., Miller, J.C., and Pabo, C.O. --- Methods and Composition for Targeted Cleavage
and Recombination (US patent #9,289,451; issued in 2016; US patent #7,888,121; issued in 2011 and US
patent #8,524,500; issued in 2013)

Wang, B.S. and Pabo, C.O. --- Dimerizing Peptides (US patent #7,943,731; issued in 2011)



