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    Abstract
Accurate estimation of the contrast transfer function (CTF) is critical for a near-atomic resolution cryo electron microscopy (cryoEM) reconstruction. Here, I present a GPU-accelerated computer program, Gctf, for accurate and robust, real-time CTF determination. Similar to alternative programs, the main target of Gctf is to maximize the cross-correlation of a simulated CTF with the power spectra of observed micrographs after background reduction. However, novel approaches in Gctf improve both speed and accuracy. In addition to GPU acceleration, a fast ‘1-dimensional search plus 2-dimensional refinement (1S2R)’ procedure significantly speeds up Gctf. Based on the global CTF determination, the local defocus for each particle and for single frames of movies is accurately refined, which improves CTF parameters of all particles for subsequent image processing. Novel diagnosis method using equiphase averaging(EFA) and self-consistency verification procedures have also been implemented in the program for practical use, especially for aims of near-atomic reconstruction. Gctf is an independent program and the outputs can be easily imported into other cryoEM software such as Relion and Frealign. The results from several representative datasets are shown and discussed in this paper.

	Abbreviations
	1D (2D, 3D)
	One(two, three) dimensional
	cryoEM
	cryogenic electron microscopy
	CCC
	Cross-correlation Coefficient
	CCD
	Charge Coupled Device
	CCF
	Cross-correlation Function
	CTF
	Contrast Transfer Function
	DQE
	Detective Quantum Efficiency
	EFA
	Equiphase Averaging
	FFT
	Fast Fourier Transform
	GPU
	Graphic Processing Unit
	HAV
	Hepatitis A virus
	NFS
	Network File System
	SNR
	Singal Noise Ratio
	SSD
	Solid State Disk
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