Supplementary Material 
Both in MCO and LO, the optimization problem is performed following the hierarchical order of a treatment site specific list of requests, a so called Wish-List (WL). The WLs are generated by imitating the plan discussion process between radiation oncologists and planners, and are characterized by clinical and planning constraints (CC and PC, respectively), which cannot be violated, and a list of prioritized objective functions according to their importance degree [19, 21]. While the Erasmus MC Cancer Institute of Rotterdam firstly introduced and implemented LO in the iCycle software [13], now mCycle is implemented into the Monaco TPS research version (v5.59.13). 
In the previous study, an initial WL tweaking has been performed aiming to reproduce the manual plans (WL01). In this study a second WL was generated to investigate the possibility to improve the plan quality in terms of organs-at-risk (OARs) sparing without affecting plan delivery accuracy. 
The two WLs are presented in Tables 1 and 2. In both cases, the fulfilment of the bowel bag constraint is indicated as clinical constraint because its violation implies plan rejection most of the time. It is followed by dose gradient requests (PC). The main differences between the two WLs regards the PTV coverage and the OAR mean doses requests priority order. In the WL02, a less strict PTV coverage request is performed as a 1st-priority request, and a last-priority level request was added to achieve PTV coverage as high as possible, while the bladder and rectum mean doses claims are swapped with the right- and left-femoral heads ones. In both WLs, if there was a double PTV with the same dose prescription (PTV uterus and PTV pelvis) the requests were doubled and kept both as first-priority objectives function.

Table 1 mCycle Wish-List 01 for auto-planning of cervical cancer at 50 Gy in 25 fractions.
	
Wish-List 01

	Clinical constraints

	
	Structure
	Cost Function
(parameter)
	Margin (cm)
	Limit

	
	PTV
	Quadratic Overdose (52 Gy)
	
	< 0.02 Gy

	
	Bowel bag
	Overdose DVH (45 Gy)
	
	< 195.0 cm3

	
	External
	Maximum Dose
	
	53.4 Gy

	Planning Constraints

	
	Structure
	Cost Function
(parameter values)
	Margin (cm)
	Limit

	
	External
	Quadratic Overdose (50 Gy)
	0.0
	< 0.1 Gy

	
	External
	Quadratic Overdose (45 Gy)
	0.3
	< 0.2 Gy

	
	External
	Quadratic Overdose (40 Gy)
	0.6
	< 0.2 Gy

	
	External
	Quadratic Overdose (35 Gy)
	0.9
	< 0.2 Gy

	
	External
	Quadratic Overdose (25 Gy)
	2.5
	< 0.3 Gy

	Objectives

	Priority
	Structure
	Cost Function
(parameter values)
	Margin (cm)
	Goal value (sufficient)

	1
	PTV
	Target EUD (0.5)
	
	50.0 Gy

	1
	PTV
	Target Penalty (99%)
	
	50.0 Gy

	2
	Rectum
	Parallel (40 Gy, k = 3)
	0.3
	< 30.0%

	2
	Bladder
	Parallel (40 Gy, k = 3)
	0.3
	< 33.5%

	3
	Rectum
	Serial (k = 15)
	
	< 46.0 Gy

	3
	Bowel bag
	Parallel (40 Gy, k = 3)
	0.3
	< 20.0%

	3
	Bowel bag
	Serial (k = 15)
	
	< 43.0 Gy

	3
	Bladder
	Serial (k = 15)
	
	< 47.0 Gy

	4
	Bowel bag
	Overdose DVH (45 Gy)
	
	< 14.0% (7.0%)

	4
	Right femoral head
	Serial (k = 15)
	
	< 38.0 Gy

	4
	Left femoral head
	Serial (k = 15)
	
	< 38.0 Gy

	5
	External
	Conformality
	
	< 0.75

	6
	Right femoral head
	Serial (k = 1)
	
	< 30.0 Gy

	6
	Left femoral head
	Serial (k = 1)
	
	< 30.0 Gy

	7
	Rectum
	Serial (k = 1)
	
	< 30.0 Gy

	8
	Bladder
	Serial (k = 1)
	
	< 35.0 Gy


Priority: order list according to which the objectives (cost functions) are optimized. Margin: creates a buffer zone between the PTV and overlapping structures to avoid conflict between the applied cost functions of each structure. Abbreviations: PTV: planning target volume, DVH: dose volume histogram, EUD: equivalent uniform dose.




Table 2 mCycle Wish-List 02 for auto-planning of cervical cancer at 50 Gy in 25 fractions.
	Wish-List 02

	Clinical constraints

	
	Structure
	Cost Function
(parameter)
	Margin (cm)
	Limit

	
	PTV
	Quadratic Overdose (52.5 Gy)
	
	< 0.02 Gy

	
	Bowel bag
	Overdose DVH (45 Gy)
	
	< 195.0 cm3

	
	External
	Maximum Dose
	
	53.5 Gy

	Planning Constraints

	
	Structure
	Cost Function
(parameter values)
	Margin (cm)
	Limit

	
	External
	Quadratic Overdose (50 Gy)
	0.0
	< 0.1 Gy

	
	External
	Quadratic Overdose (45 Gy)
	0.3
	< 0.2 Gy

	
	External
	Quadratic Overdose (40 Gy)
	0.6
	< 0.2 Gy

	
	External
	Quadratic Overdose (35 Gy)
	0.9
	< 0.2 Gy

	
	External
	Quadratic Overdose (25 Gy)
	2.5
	< 0.3 Gy

	Objectives

	Priority
	Structure
	Cost Function
(parameter values)
	Margin (cm)
	Goal value (sufficient)

	1
	PTV
	Target Penalty (95%)
	
	47.5 Gy

	1
	PTV
	Target Penalty (50%)
	
	50.0 Gy

	2
	Rectum
	Parallel (40 Gy, k = 3)
	
	< 30.0%

	2
	Bladder
	Parallel (40 Gy, k = 3)
	
	< 40.0%

	3
	Rectum
	Serial (k = 15)
	
	< 46.0 Gy

	3
	Bowel bag
	Parallel (40 Gy, k = 2)
	
	< 20.0%

	3
	Bladder
	Serial (k = 20)
	
	< 47.5 Gy

	4
	Bowel bag
	Overdose DVH (45 Gy)
	
	< 14.0% (7.0%)

	4
	Right femoral head
	Serial (k = 15)
	
	< 38.0 Gy

	4
	Left femoral head
	Serial (k = 15)
	
	< 38.0 Gy

	5
	External
	Conformality
	
	< 0.75

	6
	Rectum
	Serial (k = 1)
	
	< 30.0 Gy (34.5%)

	7
	Bladder
	Serial (k = 1)
	
	< 35.0 Gy

	8
	Left femoral head
	Serial (k = 1)
	
	< 30.0 Gy

	8
	Right femoral head
	Serial (k = 1)
	
	< 30.0 Gy

	9
	PTV
	Underdose DVH (47.5 Gy)
	
	> 99.0%


Priority: order list according to which the objectives (cost functions) are optimized. Margin: creates a buffer zone between the PTV and overlapping structures to avoid conflict between the applied cost functions of each structure. Abbreviations: PTV: planning target volume, DVH: dose volume histogram, EUD: equivalent uniform dose.

