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Figure S1.
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Figure S1. Recording areas. All the recording sites in current study were within the areas outlined in white (A: Monkey S; B: Monkey R). AS: arcuate sulcus, PS: principle sulcus. 

Figure S2.
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Figure S2. The signal and noise change was shown in FEF multi-units (MU) in spatial-rule trials for Monkey S. The MU activity of FEF showed significant both signal and noise change in spatial-rule trials for Monkeys S. Since we did not find a significant signal change for the single-units (SU) in the spatial-rule trials in Monkey S, we performed the same analysis for the multi-units. The MU results showed both a significant signal and noise and change. Please note that the PSTH curves are very similar between SUs and MUs, though the signal change was small. The possible reason why we did not detect a significant signal change at SU level might be due to the small amplitude of the effect relative to the variation across single neurons.
 



[image: ]Figure S3.
Figure S3. The comparison of SNR to slow and fast trials in congruent (A, C) and incongruent (B, D) conditions. The fast trials show higher SNR than slow trials in both congruent and incongruent conditions, suggesting SNR within FEF is sensitive to attention, and attention improves target selection within FEF.

Figure S4.
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Figure S4. Higher absolute modulation index for noise change than signal change in FEF. More neurons showed higher absolute modulation indices when target was out of the RFs (abs. MI2)compared to target was inside the RFs (abs. MI1) suggesting stronger noise change than signal change in FEF. All the absolute MIs higher than 0.5 were plotted as 0.5 in the figure. The red cross in  figure indicated the median value of absolute MI1 and MI2. The p values were from Wilcoxon sign rank tests. The calculation of the MI is the same as Figure 3C-3F.



Table S1.

	
	color-cue color

	
	red/cyan
	pink/blue

	color-cue location
	left
	congruent
	incongruent

	
	right
	incongruent
	congruent



Table S1.
The congruent and incongruent trials in the experiment. The congruent and incongruent trials are determined by the color and location of the color-cue.


Table S2.

	
	Monkey S
	Monkey R

	
	mean  sem (%)
	df
	t
	p
	mean  sem (%)
	df
	t
	p

	sp-l-con
	89.6  1.4
	11
	2.48
	0.03
	95.6  0.9
	16
	7.03
	310-6

	sp-l-incon
	84.1  2.4
	
	
	
	79.3  1.8
	
	
	

	sp-r-con
	97.9  0.6
	11
	5.89
	110-4
	96.1  1.1
	16
	7.12
	210-6

	sp-r-incon
	86.2  1.8
	
	
	
	79.2  1.9
	
	
	

	col-l-con
	90.2  1.7
	11
	6.57
	410-5
	95.8  0.9
	16
	6.66
	510-6

	col-l-incon
	75.7  2.5
	
	
	
	84.6  1.5
	
	
	

	col-r-con
	97.6  0.7
	11
	14.18
	210-8
	96.1  0.7
	16
	6.36
	910-6

	col-r-incon
	76.4  1.4
	
	
	
	83.4  1.6
	
	
	



sp: spatial-rule; col: color-rule; l: target at left; r: target at right; con: congruent; incon: incongruent.

Table S2.
The monkey performance to different conditions in Figure. 2
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