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Table S2. X-ray refinement statistics 

 



 

Table S3.  KD estimates. 

Technique Proteins KD1/ KD2 Figure 

SPR  
heterogeneous model 

eIF4E4(iv) + PABP1(J) 0.24 x 10-7M / 6.3 x 10-7M + 5B 

SPR  
homogeneous model 

eIF4E4(iv) + PABP1(J) 1.6 x 10-7M 5B 

  KD  

Microscale 
thermophoresis 

eIF4E4(iv) + PABP1(J) 0.22 x 10-7M* 5A 

 eIF4E4(iv) + PABP1(J)F525A 5.5 x 10-7M* - 

  KD  

Fluorescence 
anisotropy 

     eIF4G3 + 
eIF4E4(v)::PABP1(J) 

3.4 x 10-7M 5C 

*Average of three independent titrations. 

+The heterogeneous model provided the best fits to the SPR data (Supplementary Figure 7) and 
these values are accordingly taken to provide the most reliable indication of the affinity between 
eIF4E4(iv) and PABP1(J). KD1 and KD2 are the dissociation constants corresponding to the two 
states of eIF4E4(iv) in the model. The average of these two values (Kav) is 3.3 x 10-7M. 
 



Sequence: Ac-HHMNPNATEFMPGR-NH2 

Calculated mass: 1678.7357 ; Observed mass: 1679.7497 

HRMS deconvoluted spectrum 

 

Analytical HPLC chromatogram 

 

No.  Ret.Time  Peak Name  Height  Area  Rel.Area  Amount  Type  
  min   mAU mAU*min %     

1   3.38       n.a. 39.870  1.959  4.93     n.a. BM * 
2   3.53       n.a. 738.756  37.810  95.07     n.a.  MB* 

Total:     778.626  39.769  100.00     0.000    
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Fig. S1. Synthesized peptides. 
            A:  eIF4E4 PAM2 motif peptide (Fig. 3, Fig. S4A) 



Fig. S1. Synthesized peptides. 
            B:  eIF4G3 dorsal face (eIF4E4-binding) peptide (Fig. S4B) 

Sequence: Ac-FTVEQIRSVRNNYLEPPYPGFSLDEVVR-NH2 

Calculated mass: 3364.7094 ; Observed mass: 3364.7217 

HRMS deconvoluted spectrum

 

Analytical HPLC chromatogram 
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No.  Ret.Time  Peak Name  Height  Area  Rel.Area  Amount  Type  
  min   mAU mAU*min %     

1   3.73       n.a. 1496.757  78.672  100.00     n.a. BMB 
Total:     1496.757  78.672  100.00     0.000    



 
 
 
Fig. S1.  Synthesised peptides 

C:  Commercially sourced peptides used in mutational analysis of the  
   Leishmania eIF4E4-PAB1P binding interface. 

 
 
 

eIF4E4138-151 WT    HHMNPNATEFMPGR 
 
eIF4E4138-151 M140A   HHANPNATEFMPGR 

 
eIF4E4138-151 N143A   HHMNPAATEFMPGR 

 
eIF4E4138-151 E146A   HHMNPNATAFMPGR 

 
eIF4E4138-151 F147A   HHMNPNATEAMPGR 

 
eIF4E4138-151 M148A   HHMNPNATEFAPGR 

 
eIF4E4138-151 NEFM→A   HHMNPAATAAAPGR 

 
 
	



Fig. S2 Scheme of the co-expression plasmids used in E.coli as the starting point  
for generating Leishmania protein complexes.  

IF4E4	domains:	
pET22b	Leish	eIF4E4-sector-4-12His	
pET22b	Leish	eIF4E4-12His	

Pabp1	domains:	
pET22b	12His-LeishPabp1	full	length	 pET22b	12His-LeishPabp1-domain	I	
pET22b	12His-LeishPabp1-domain	A	 pET22b	12His-LeishPabp1-domain	J	
pET22b	12His-LeishPabp1-domain	B	 pET22b	12His-LeishPabp1-domain	K	
pET22b	12His-LeishPabp1-domain	C	 pET22b	12His-LeishPabp1-domain	M	
pET22b	12His-LeishPabp1-domain	D	 pET22b	12His-LeishPabp1-domain	N	
pET22b	12His-LeishPabp1-domain	E	 pET22b	12His-LeishPabp1-domain	O	
pET22b	12His-LeishPabp1-domain	F	 pET22b	12His-LeishPabp1dA	
pET22b	12His-LeishPabp1-domain	G	 pET22b	12His-LeishPabp1dC	
pET22b	12His-LeishPabp1-domain	H	 pET22b	12His-LeishPabp1dJ	

eIF4G3	expression:	
pET22b	Leish	eIF4G3-12His	full	length	

co-expression	of	eIF4G3	or	Pabp1		
											(used	together	with	pETduet	or	pET22b	vectors):	

pCDF-1b	Leish	eIF4G3-12His	
pCDF-1b	Leish	eIF4G3	
pCDF-1b	Leish	Pabp1	

Co-expression	of	Pabp1	and	eIF4E4	domains:	
pETduet	12His-Pabp1-domain-J	eIF4E4	ful	length	
pETduet	12His-Pabp1-domain-J	eIF4E4-sector	5	
pETduet	Pabp1-domain-J	eIF4E4-sector	5	
pETduet	Pabp1-domain-G	eIF4E4-sector	5	
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Fig. S3 Microscale thermophoresis screening of PABP1 protein sections for binding to  
eIF4E4(iv). Multiple examples of the titrations underpinning the data summarised in  
Fig. 1C are shown, collectively covering the complete sequence of PABP1. A control  
experiment, in which bovine serum albumin (BSA) was substituted for PABP1, is also  
shown. Aggregation of the PABP1(ΔC) protein at higher concentrations caused a  
distortion of the titration curve. 
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Fig. S4 (A) Triple resonance (CBCANNH, CBCA(CO)NNH) assignments were performed and 
titrations of 13C-15N- PABP1(J) vs unlabeled eIF4E4 peptide (sequence shown) were used to  
generate assigned 1H-15N- HSQC spectra (free 13C-15N- PABP1(J) in blue; bound to eIF4E4  
peptide in red).  
(B) 1H-15N- HSQC spectra of the heterodimeric complex formed by 15N-,13C- labeled PABP1(J)  
and 15N,13C- labeled eIF4E4(v) [in blue: just this heterodimer; in red: upon addition of a synthetic  
28mer peptide (amino acid sequence given in red) that includes the eIF4G3 motif that binds the  
eIF4E4 dorsal face]. 

+ eIF4G3 peptide: FTVEQIRSVRNNYLEPPYPGFSLDEVVR 

A 

B 

+ eIF4E4 peptide: HHMNPNATEFMPGR 



Fig. S5 Hydrophobicity plots for the complex between PABP1(J) and the eIF4E4 PAM2 
peptide. Three different orientations (A-C) of the complex (compare Fig. 3C) are shown. 
Panel D shows, on the left, the backbone structure of the eIF4E4 peptide (presented  
separately) and, on the right, the PABC sequence from PABP1. The intensity of the red  
colour corresponds to the degree of hydrophobicity calculated for the respective regions  
of the molecular structures. Panel E is a LIGPLOT (see SI Text) representation of the  
respective atomic interactions between the two protein molecules. 
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Fig. S6  
(A) Overall structure (and motif) comparisons for eIF4G and PABP1 proteins from  
H.sapiens and Leishmania. These highlight the absence of recognised (canonical)  
PABP1-binding motif residues in L.major eIF4G3 and of key residues in L.major  
PABP1 that are known to be important for eIF4G binding in H.sapiens PABP1.  
 
(B) The PAM2 sequence in the N-terminal extension of L.major eIF4E4 is only partially  
shared by the N-terminal region of eIF4E3. Identical amino acids are highlighted in red;  
non-identical residues belonging to the same amino-acid-class are highlighted in blue. 

L.major eIF4E3:  AVAKPPSTQPATKLSAAAEPFVPGGPKQMSATSTHVDPKATTE
L.major eIF4E4:  PTRFSPATVPRHHMNPNATEFMPGRRNGPDGGLEA-LPTSTAD
 

B 

127 168 

A 

  26 67 

PABP-interacting domain 

H. sapiens eIF4G1 

L.major eIF4G3 

||  | |        ||    |    | 

H. sapiens PABP1 
RRM1	 RRM2	 RRM3	 RRM4	 PABC	

 |  |         || 

L. major PABP1 
RRM1	 RRM2	 RRM3	 RRM4	 PABC	

IDNKALYDTFSAFGNILSCKVVCD
ENGSKGYGFVHFETQEAAERAIE
KMNGMLLNDR 

VDSKSLHDIFTKFGSILSCKVMQD
EEGKSRGYGFVHFKDETSAKDAI
VKMNGAADHASEDKK 



Fig. S6  
(C) Comparison of the PABC domains of L.major PABP1, 2 and 3. Identical 
residues are in bold, amino acids belonging to the same category are in blue. 
 
(D) Comparison of eIF4E4 (PAM2) and PABP1 PABC sequences of other  
      trypanosomatid species. It is evident that the PABP1 sequences across the 
      respective species are much more similar to each other than are the  
      sequences of PABP1, 2 and 3 within one species, in this case L.major. 

eIF4E4
L.major          PAVAARSVPTRFSPATVP----RHHMNPNATEFMPGRRNG
L.panamensis     -------------------------MSPNATEFVPGRSNG
L.guyanensis     PAVAARSVPTRFSPATVP----R-HMSPNATEFVPGRSNG
L.braziliensis   PAVAARSVPTRFSPATVP----R-HMNPNATEFVPGRSNG
L.mexicana         --------------------------MNPNATEFMPGRRNG
L.infantum         --------------------------MNPNATEFMPGRRNG
T.brucei           --PVSTHVIPTRMSPVHAPS--AAFHMSPNAVSYVPRGA--
T.theileri         --PTAALRFPTRMSPMHAPFPPVSSTMNPDAKDFIPHLS--
T.cruzi Brener     --PTTALRLPTRMSPMHAPFPSVSISMNPNATDFVPHLT—
 
PABP1
L. major           KITGMFLEMKPKEAYELLNDQKRLEERVTEALCVLKAHQTA
L. panamensis      KITGMFLEMNPKEAYELLNDQKRLEERVTEALCVLKAHQTV  
L. guyanensis      KITGMFLEMNPKEAYELLNDQKRLEERVTEALCVLKAHQTA
L. braziliensis    KITGMFLEMNPKEAYELLNDQKRLEERVTEALCVLKAHQTV  
L. mexicana        KITGMFLEMKPKEAYELLNDQKRLEDRVTEALCVLKAHQTT  
L. infantum        KITGMFLEMKPKEAYELLNDQKRLEERVTEALCVLKAHQTA  
 
T. brucei          KITGMFLEMNPKEALALLSNPKLMHEKVTEALCVLKVHASS  
T. theileri        KITGMFLEMDLKEAFTLLYNQKLLHEKVTEALCVLKAHGTT 
T. cruzi Brener    KITGMFLEMDLKEAFTLLTNQRLLQEKVIEALCVLKAHEST

C 

D 

PABP1: LPPITPQELESMSPQEQRAALGDRLFLKVYEIAPELAPKITGMFLEMKPK
PABP2: QGQNLAAVLANLNPEQQKNVLGERLYSYIVRSHPSVAAKITGMLLEMDNA
PABP3: QDGVDMNYLSTLSPEQQKNYLGELLYSRILPLESSNAAKITGMLLEMSRE
         

PABP1: EAYELLNDQKRLEERVTEALCVLKAHQTA
PABP2: EILNMLDSPTMLDSKIAEAQDVLNRHMSV
PABP3: EIFEILADHFALLSKIQEANAVLQQHTGN



Fig. S7  
Curve fitting for the SPR data shown in Figure 5B. Here we have applied a heterogeneous 
ligand model, which is recommended as an approximation for binding to an amine-coupled  
protein, since the latter can be immobilized in different orientations. This model assumes that 
the ligand [here PABP1(J)] binds to two alternative states of the immobilized protein [here  
eIF4E4(iv)], each with its own association and dissociation rates. The fitting lines (A) are shown  
in black; the residuals (B) are small, indicating that this model generates good fits. The Tables 
present the parameters used to achieve the fits. We also compared a simpler, single binding 
state model, which generated less convincing fits (data not shown). 

A 

B 



Fig. S7  
(C) Parameters used in the fitting of the heterogeneous binding model to the SPR data (see 
panel A). 

ka1= association rate constant 
kd1= dissociation rate constant 
KD1= equilibrium dissociation constant  
ka2= association rate constant 
kd2= dissociation rate constant 
KD2= equilibrium dissociation constant  
Rmax1= Maximum response 
Rmax2= Maximum response 
Con= Concentration 
kt= Mass transfer constant 
RI= Refractive Index 
RU= Resonance units 
Chi2=Chi-squared  
U-value= Uniqueness correlation parameter 
 
SE(ka1)= Standard error of the association rate constant 
SE(kd1)= Standard error of the dissociation rate constant 
SE(ka2)= Standard error of the association rate constant 
SE(kd2)= Standard error Standard error of the dissociation rate constant 
SE(Rmax1)= Standard error of the maximum response 
SE(Rmax2)= Standard error of the maximum response 
tc= flow rate-independent component  
SE(tc)= Standard error of the flow rate-independent component  
SE(RI)= Standard error of the refractive index 

C 



Fig. S8. eIF4G3 binds to eIF4E4 via dorsal-face motifs. (A) Microscale thermophoresis 
reveals binding between Alexa-647-labelled-eIF4G3 and eIF4E4(v):PABP1(J) but not between  
Alexa-647-labelled-eIF4G3 and PABP1(J) alone. The binding of PABP1(J) hinders aggregation  
of eIF4E4(v). We observed evidence of ligand-dependent quenching of the fluor attached to 
 eIF4G3, which means that an accurate KD value cannot be calculated directly from these data.  
(B) Pull-down experiments performed with lysates from E.coli expression strains producing  
eIF4E4-His12 + PABP1, PABP1-His12 alone, and eIF4G3-His12 + PABP1 (Fig. S4).  In each case,  
Lysates were incubated with a tetradentate chelating agarose resin charged with divalent cobalt  
Ions and, after column washing, the His12-tagged proteins were eluted using imidazole. The 
eluates were subjected to Western blotting using rabbit anti-L.major-PABP1 serum. We 
could detect no co-eluted PABP1 when eIF4G3 was His12-tagged. There was a low level 
of cross-recognition of E.coli proteins by the antibody (purple and blue dots). 
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