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A.	Personal Statement
I have had more than five decades of experience in Structural Biology. I was a co-Director of a Biomedical Technology Research Resource Center, the National Center for Macromolecular Imaging, NCMI, supported by a P41 grant for thirty years. I am currently a co-Director of a National CryoEM Service Center for Cryoelectron Microscopy, the Stanford-SLAC CryoEM Center, S2C2, and of a part of the National Network for CryoET, the Stanford-SLAC CryoET Specimen Preparation Center, SCSC. 
My early training was in X-ray Crystallography, where I developed and applied programs for the technique of molecular replacement, then known as “the rotation and translation function”. I also wrote an early crystallographic refinement program based on differential difference maps, which was then coupled with regularization. When I switched to CryoEM, I developed workflows for analysis of three-dimensional protein crystals and published the first structure of an intracellular 3D ordered array, the acrosomal bundle of Limulus sperm. Continuing on with CryoET, I established one of the first workflows for subtomogram averaging and applied it to discover the portal at one vertex of the Herpesvirus nucleocapsid, confirming its homology to double-stranded DNA bacteriophages.
Throughout these efforts, my theme has included the validation of these techniques to assure their trustworthiness, and visualization of the results, both to discover structural relationships and to convey them to other scientists and the public for collaboration, dissemination and education. 
My training and expertise in cryo-electron microscopy (cryoEM), electron cryotomography (cryoET), x-ray crystallography, and helical and crystallographic reconstruction by cryoEM suit me to advise users and develop in data collection and image processing, and in training, in all aspects of 3D reconstruction by cryoEM.

B.	Positions, Scientific Appointments, and Honors
2017-present	Senior Research Scientist, CryoEM and Bioimaging Division, SSRL, SLAC National Accelerator Lab
2017-present	Co-Director, Stanford-SLAC CryoEM Center (S2C2)
2021-present	Co-Director, Stanford-SLAC CryoET Specimen Preparation Center (SCSC)
1989-2018		 	Co-Director, National Center for Macromolecular Imaging, Baylor College of Medicine
1988-2017	Research Assistant Professor, Biochemistry, Baylor College of Medicine, Houston, TX, Assistant Professor, Biochemistry Department, Baylor College of Medicine, Houston, TX Associate Professor, Biochemistry Department, Baylor College of Medicine, Houston, TX
1981-1988 	Research Associate, University Department of Biochemistry, University of Arizona, Tucson, AZ
1977-1981 	Research Associate and Postdoctoral Fellow, Institute of Molecular Biology University of Oregon, Eugene, OR
1976 				Instructor, Brandeis University


C.	Contributions to Science

High resolution single particle cryoEM
I have helped determine high resolution 3D structures of protein complexes and virus structures. In these projects, my main role was in overseeing the optimization and validation of atomic models and in the interpretation of these models.
a.	Zhao Y, Schmid MF, Frydman J (2021) CryoEM reveals the stochastic nature of individual ATP binding events in a group II chaperonin. Nature Commun. 12:4754. PMID: 34362932 
b.	Lawson CL, Kryshtafovych A, Adams PD, Afonine PV, Baker ML, Barad BA, Bond P, Burnley T, Cao R, Cheng J, Chojnowski G, Cowtan K, Dill KA, DiMaio F, Farrell DP, Fraser JS, Herzik MA Jr, Hoh SW, Hou J, Hung LW, Igaev M, Joseph AP, Kihara D, Kumar D, Mittal S, Monastyrskyy B, Olek M, Palmer CM, Patwardhan A, Perez A, Pfab J, Pintilie GD, Richardson JS, Rosenthal PB, Sarkar D, Schäfer LU, Schmid MF, Schröder GF, Shekhar M, Si D, Singharoy A, Terashi G, Terwilliger TC, Vaiana A, Wang L, Wang Z, Wankowicz SA, Williams CJ, Winn M, Wu T, Yu X, Zhang K, Berman HM, Chiu W. (2021) Cryo-EM model validation recommendations based on outcomes of the 2019 EMDataResource challenge. Nature Methods 18:156-164. PMID: 33542514
c.	Chiu W, Schmid MF, Pintilie GD, Lawson CL. (2021). Evolution of standardization and dissemination of cryo-EM structures and data jointly by the community, PDB, and EMDB. J Biol Chem 296:100560 PMID: 33744287
d.	Zhang K, Li S, Pintilie G, Chmielewski D, Schmid MF, Simmons G, Jin J, Chiu W. (2020) A 3.4-Å cryo-electron microscopy structure of the human coronavirus spike trimer computationally derived from vitrified NL63 virus particles. QRB Discov 17:e11 PMID: 34192263 


CryoET method development
I developed several methods for classifying, aligning, and averaging subvolumes of tomographic reconstructions and for annotating cellular features.
a.	Wu GH, Smith-Geater C, Galaz-Montoya JG, Gu Y, Gupte SR, Aviner R, Mitchell PG, Hsu J, Miramontes R, Wang KQ, Geller NR, Hou C, Danita C, Joubert LM, Schmid MF, Yeung S, Frydman J, Mobley W, Wu C, Thompson LM, Chiu W. (2023) CryoET reveals organelle phenotypes in huntington disease patient iPSC-derived and mouse primary neurons. Nature Commun 14:692 PMID: 36754966
b.	Chmielewski D, Schmid MF, Simmons G, Jin J, Chiu W. (2022) Chikungunya virus assembly and budding visualized in situ using cryogenic electron tomography. Nature Microbiol 7:1270-1279 PMID: 35773421
c.	Sun SY, Segev-Zarko LA, Chen M, Pintilie GD, Schmid MF, Ludtke SJ, Boothroyd JC, Chiu W. (2022) Cryo-ET of Toxoplasma parasites gives subnanometer insight into tubulin-based structures. Proc Natl Acad Sci U S A. 119: e2111661119 PMID: 35121661


CryoET application
The application of the above procedures helped to determine whether a specific structure occurred at a special vertex of herpesvirus nucleocapsids [d] and to classify, align and average developing phage capsids inside cyanobacteria [c]. This yielded insights into the maturation pathway for these viruses in vivo. The description and classification of DNA minicircles [b] highlighted the inherent flexibility of these structures present in each of the supercoiling states, which was a surprising conclusion, borne out by molecular dynamics simulations. The annotation of the structures in controls vs patients with ovarian cancer [a] revealed that microtubules and mitochondria were significantly different in these two groups, suggesting diagnostic relevance of these features.
a.	Wang, R, Stone, RL, Kaelber, JT, Rochat, RH, Nick, AM, Vijayan, KV, Afshar-Kharghan, V, Schmid, MF, Dong, JF, Sood, AK, & Chiu, W (2015) Electron cryotomography reveals ultrastructure alterations in platelets from patients with ovarian cancer. Proc Natl Acad Sci U S A 112(46):14266-14271. PMCID: PMC4655568. doi: 10.1073/pnas.1518628112.
b.	Irobalieva, RN, Fogg, JM, Catanese, DJ, Sutthibutpong, T, Chen, M, Barker, AK, Ludtke, SJ, Harris, SA, Schmid, MF, Chiu, W, & Zechiedrich, L (2015) Structural diversity of supercoiled DNA. Nat Commun 6:8440. PMCID: PMC4608029. doi:10.1038/ncomms9440.
c.	Dai, W, Fu, C, Raytcheva, D, Flanagan, J, Khant, HA, Liu, X, Rochat, RH, Haase-Pettingell, C, Piret, J, Ludtke, SJ, Nagayama, K, Schmid, MF, King, JA, & Chiu, W (2013) Visualizing virus assembly intermediates inside marine cyanobacteria. Nature 502(7473):707-710. PMCID: PMC3984937. doi: 10.1038/nature12604.
d.	Schmid, MF, Hecksel, CW, Rochat, RH, Bhella, D, Chiu, W, & Rixon, FJ (2012) A tail-like assembly at the portal vertex in intact herpes simplex type-1 virions. PLoS Pathog 8(10):e1002961. PMCID: PMC3464221. doi: 10.1371/journal.ppat.1002961.


X-ray crystallography
I have determined crystal structures by X-ray crystallography, including one of the first structures to be refined [a] after being solved by the rotation and translation functions [b], now known as molecular replacement. I have also modeled structures whose sequence was unknown [c]
a.	Schmid, MF & Herriott, JR (1976) Structure of carboxypeptidase B at 2.8 Å resolution. J Mol Biol 103(1):175-190. doi:10.1016/0022-2836(74)90214-9.
b.	Schmid, MF & Herriott, JR (1974) The structure of bovine carboxypeptidase B: results at 5.5 Å resolution. J Mol Biol 84(1):97-101. doi:10.1016/0022-2836(76)90058-9.
c. 	Tronrud DE, Schmid MF, Matthews BW. (1986) Structure and X-ray amino acid sequence of a bacteriochlorophyll A protein from Prosthecochloris aestuarii refined at 1.9 A resolution. J Mol Biol. 188(3):443-54. doi: 10.1016/0022-2836(86)90167-1.

     CryoEM of molecular complexes
I have also used helical reconstruction to visualize lipid tubes decorated with botulinum toxin (a); helical, tomographic and 3D cryoEM crystallography to determine the structure of an intracellular 3D crystal containing actin (b); icosahedral and non-icosahedral single particle and tomographic reconstruction to investigate P-SSP7 bacteriophage (c), and its binding to bacterial cells (d).

a. Schmid, MF, Robinson, JP, DasGupta, BR (1993) Direct visualization of botulinum neurotoxin- induced channels in phospholipid vesicles. Nature 364(6440):827-830. doi: 10.1038/364827a0.
b. Schmid, MF, Sherman, MB, Matsudaira, P, Chiu, W (2004) Structure of the acrosomal bundle. Nature 431(7004):104-107. doi: 10.1038/nature02881.
c. Liu, X, Zhang, Q, Murata, K, Baker, ML, Sullivan, MB, Fu, C, Dougherty, MT, Schmid, MF, Osburne, MS, Chisholm, SW, Chiu, W. (2010) Structural changes in a marine podovirus associated with release of its genome into Prochlorococcus. Nat Struct Mol Biol 17(7):830-836. PMCID: PMC2924429. doi: 10.1038/nsmb.1823.
d. Murata K, Zhang Q, Gerardo Galaz-Montoya J, Fu C, Coleman ML, Osburne MS,
Schmid MF, Sullivan MB, Chisholm SW, Chiu W. (2017) Visualizing Adsorption of Cyanophage P-SSP7 onto Marine Prochlorococcus. Sci Rep. 7:44176. doi: 10.1038/srep44176. PMCID: PMC5345008. doi: 10.1038/srep44176.
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