5"UTR

start;

starts

starts

sense;

sensey

senses

stop;

stopy

stops

3'UTR

X,

X3

uORF/
dORF
start;

uORF/
dORF

starty

uORF/
dORF

starty

UORF/
dORF

sense;

uORF/
dORF

sensey

UORF/
dORF

senses

uORF/
dORF
stop;

uORF/
dORF
stop,

uORF/
dORF
stopy

begin fs

1— f5

5'UTR Ly —1

o (1-49)

(1= fa)fe

6f. (WORF only)

start;

starts

starts

sense;

sensey

sensej

Lorr —1

fe(l—a)

Lopr

1! .
D0

stop;

stopy

stops

Ve

Ja(1=7)

(1= fz)(1-7)

3’UTR

Ty —

)

6f. (dORF only)

1
1-901-0)

X,

fe(1-8)

X3

uORF/dORF
start;

uORF/dORF
start,

UORF/dORF
starts

uORF/dORF

sense;

UORF/dORF

sensey

uORF/dORF

sensejy

Lsorr —1
Lsorr

Lsorr e

uORF/dORF
stop;

uORF/dORF
stopy

uORF/dORF

stops 1 (WORF only)

1 (dORF only)

Table S1: Complete transition probability matrix for ORFeus. The row label represents the current state, and the column label represents the next state in the
path. For example, the probability of transitioning from the begin state to the 5’UTR is shown in the first cell. All blank cells have a transition probability of zero,
indicating that there is no probability of transitioning between the corresponding states in the table. The cells containing values each correspond to a transition
arrow in Fig. 3A. Ls is the expected length of a 5’UTR in nucleotides; Lss is the expected length of a 3’'UTR in nucleotides; Logrp is the expected length of a
canonical ORF; Lsorp is the expected length of a short uORF or dORF. f,. is the frequency of the next codon in the state path. For example, f. at the transition
from 5’'UTR to start; is the frequency of the next start codon across all start codons (e.g. fraction of start codons that are AUG). Similarly, f. at the transition
from 5’UTR to starts to sense; is the frequency of the next sense codon across all sense codons. Note that uORFs and dORFs have the same set of transition
probabilities, except that uORFs can begin and end only in a 5’UTR (indicated by “uORF only”), while dORF's can begin and end only in a 3’'UTR (indicated by

“dORF only”).




