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Transcript Isoforms in Polysomes sequencing (TrIP-seq)
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Diverse transcript-isoform specific polysome occupancy

Hierarchical clustering of Spearman distance; partitioning by dendrogram height 
62,703 transcript isoforms represented

ntxs = 5563

ntxs = 5518

ntxs = 11705

ntxs = 9611

ntxs = 10128

Cluster 1

Cluster 2

Cluster 3

Cluster 4

Cluster 5

Cluster 6

Cluster 7

Cluster 8

ntxs = 3614

ntxs = 8861

ntxs = 7703

Cyto.80S 2 3 4 5 6 7 8+ R
el

at
iv

e 
ex

pr
es

si
on

R
el

at
iv

e 
ex

pr
es

si
on

Polysomes Cyto.

1.5

-1.5

Cyto.80S 2

2

-2

0

2

-2

0

2

-2

0

2

-2

0

2

-2

0

2

-2

0

2

-2

0

2

-2

0

3 4 5 6 7 8+
# of ribosomes

# of ribosomes



Cyto
Polysomes

Dependence of  transcript features on translatability

vs

ntxs = 19739 ntxs = 7703

Cyto
Polysomes

High 
polysomes

Low 
polysomes



Cyto
Polysomes

Dependence of  transcript features on translatability

vs

ntxs = 19739 ntxs = 7703

Cyto
Polysomes

High 
polysomes

Low 
polysomes

0 5000 10000
0.0

0.2

0.4

0.6

0.8

1.0

CDS length (nt)

C
um

ul
at

iv
e 

fr
ac

tio
n

Low polysomes
High polysomes

p = 1.06e-54

C
um

ul
at

iv
e 

fra
ct

io
n

0

Coding Sequence length (nt)

0.2
0.4
0.6
0.8
1.0

0 5000 10000



-0.
4

-0.
2 0.0 0.2 0.4

Transcript halflife
Median polysome abundance

Cytoplasmic abundance
Transcript exon count
Transcript GC content

Transcript length

Effect Size (Cliff's d)

Increased in
 high polysomes

Increased in
 low polysomes

Cyto
Polysomes

Dependence of  transcript features on translatability

vs

ntxs = 19739 ntxs = 7703

Cyto
Polysomes

High 
polysomes

Low 
polysomes

0 5000 10000
0.0

0.2

0.4

0.6

0.8

1.0

CDS length (nt)

C
um

ul
at

iv
e 

fr
ac

tio
n

Low polysomes
High polysomes

p = 1.06e-54

C
um

ul
at

iv
e 

fra
ct

io
n

0

Coding Sequence length (nt)

0.2
0.4
0.6
0.8
1.0

0 5000 10000



-0.
4

-0.
2 0.0 0.2 0.4

5' UTR structure (- G)
Cap structure (- G)
5' UTR GC content

5' UTR length

Transcript halflife
Median polysome abundance

Cytoplasmic abundance
Transcript exon count
Transcript GC content

Transcript length

Effect Size (Cliff's d)

Increased in
 high polysomes

Increased in
 low polysomes

Cyto
Polysomes

Dependence of  transcript features on translatability

vs

ntxs = 19739 ntxs = 7703

Cyto
Polysomes

High 
polysomes

Low 
polysomes

0 5000 10000
0.0

0.2

0.4

0.6

0.8

1.0

CDS length (nt)

C
um

ul
at

iv
e 

fr
ac

tio
n

Low polysomes
High polysomes

p = 1.06e-54

C
um

ul
at

iv
e 

fra
ct

io
n

0

Coding Sequence length (nt)

0.2
0.4
0.6
0.8
1.0

0 5000 10000



-0.
4

-0.
2 0.0 0.2 0.4

Min. codon frequency window
Average codon frequency

CDS structure (- G)
CDS GC content

CDS length

5' UTR structure (- G)
Cap structure (- G)
5' UTR GC content

5' UTR length

Transcript halflife
Median polysome abundance

Cytoplasmic abundance
Transcript exon count
Transcript GC content

Transcript length

Effect Size (Cliff's d)

Increased in
 high polysomes

Increased in
 low polysomes

Cyto
Polysomes

Dependence of  transcript features on translatability

vs

ntxs = 19739 ntxs = 7703

Cyto
Polysomes

High 
polysomes

Low 
polysomes

0 5000 10000
0.0

0.2

0.4

0.6

0.8

1.0

CDS length (nt)

C
um

ul
at

iv
e 

fr
ac

tio
n

Low polysomes
High polysomes

p = 1.06e-54

C
um

ul
at

iv
e 

fra
ct

io
n

0

Coding Sequence length (nt)

0.2
0.4
0.6
0.8
1.0

0 5000 10000



-0
.4

-0
.2

0
.0

0
.2

0
.4

Min. cnsv. miRNA score in HEK

Min. conserved miRNA score

Conserved miRNA sites in HEK

Conserved miRNA sites

AU-element fraction

3' UTR structure (- G)

3' UTR GC content

3' UTR length

Min. codon frequency window

Average codon frequency

CDS structure (- G)

CDS GC content

CDS length

5' UTR structure (- G)

Cap structure (- G)

5' UTR GC content

5' UTR length

Transcript halflife

Median polysome abundance

Cytoplasmic abundance

Transcript exon count

Transcript GC content

Transcript length

Effect Size (Cliff's d)

Increased in
 high polysomes

Increased in
 low polysomes

Cyto
Polysomes

Dependence of  transcript features on translatability

vs

ntxs = 19739 ntxs = 7703

Cyto
Polysomes

High 
polysomes

Low 
polysomes

0 5000 10000
0.0

0.2

0.4

0.6

0.8

1.0

CDS length (nt)

C
um

ul
at

iv
e 

fr
ac

tio
n

Low polysomes
High polysomes

p = 1.06e-54

C
um

ul
at

iv
e 

fra
ct

io
n

0

Coding Sequence length (nt)

0.2
0.4
0.6
0.8
1.0

0 5000 10000



Currently analyzing translation in differentiating neurons

Human ES cells Neural progenitor cells Neurons
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3ʹ UTRs have cell type dependent effects on translation
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Figure 7: Preliminary TrIP-seq data from hPSCs, NPCs and Neurons. 

(A) Transcript abundances from the NANOG gene in subcellular and 

polysomal fractions. The well-translated 002 transcript is enriched 

in polysomes while 001 is not. (B) Global analysis of the impact on 

translation of open reading frame (ORF) or 3′ UTR length between 
transcript isoforms from the same gene. Effect size is measured by 

Cliff’s delta, proportional to the Mann-Whitney U statistic. ORF length 
influences translation in all three cell types while 3′ UTRs inhibit 
translation selectively in neurons. 
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Insights from ENCODE RNA binding protein data
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