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Figure S1. The superimposed structures depict the three principal connecting loops (Loopl-Loop3) associated to the
transition of enolase from a closed (blue) to an open (red) state. The Homo sapiens (PDB ID: 3UCC)! and Toxoplasma

gondii (PDB ID: 30TR)? structures were employed to represent the closed and open conformations, respectively.
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Figure S2. (A) Percentage sequence identity and (B) sequence alignment of Giardia intestinalis enolases from

Aguayo-Ortiz R, et al.
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E2RTS6|G.intestinalis  MEAPSTIKAIKARMIIDSRGTPTTEVELTTQLGVF-RAACPSGASTGMHEALELRDKDPS 59
Q97QS2|S. pneumoniae - - -MSIITDVYAREVLDSRGNPTLEVEVYTESGAFGRGMVPSGASTGEHEAVELRDGDKS 57
Q4aDz98|T.cruzi - - - -MTIQKVHGREILDSRGNPTVEVEVTTELGVF - RSAVPSGASTGIHEACELRDDDKR 55
QONDHS | T.bruceibrucei  ----MTIQKVHGREVLDSRGNPTVEVEVTTERGVF-RSAVPSGASTGVYEACELRDGDKK 55
P@9104 |H.sapiens - - - -MSIEKIWAREILDSRGNPTVEVDLYTAKGLF-RAAVPSGASTGIYEALELRDGDKQ 55
* H _* ::****_** **:: * * ok *. 3k 3K ok ok ok koK :** dokkk 3k

E2RTS6|G.intestinalis  AFRGKGVEQALENIRKIIAPALIGM--PVRDQRAIDEKLQELDGTAGKTFSILGANAVLP 117
Q97QS2|S. pneumoniae RYGGLGTQKAVDNVNNIIAEAIIGY - - DVRDQQAIDRAMIALDGTPNK - -GKLGANAILG 113
Q4Dz98|T.cruzi RYLGKGCLNAVKNVNDVLAPALVGK - - DELQQSTLDKLMRDLDGTPNK - -SKLGANAILG 111
QONDH8 | T.bruceibrucei  RYVGKGCLQAVKNVNEVIGPALIGR--DELKQEELDTLMLRLDGTPNK--GKLGANAILG 111
P09104 |H.sapiens RYLGKGYLKAVDHINSTIAPALISSGLSVVEQEKLDNLMLELDGTENK--SKFGANAILG 113

: E :*:":'_ = *::. .* :* &k kok * :****:*

*

E2RTS6|G.intestinalis  VSMACCLAAAREEHISLYQYLNRLANSNSSNVTGARDVRLPVPCMNIINGGKHAGNKLGP 177
Q970S2|S.pheumoniae VSIAVARAAADYLEIPLYSYLGGFN----------- TKVLPTPMMNIINGGSHSDAPIAF 162
Q4DZ98|T.cruzi CSMAISKAAAARKGYPLYRYLAELA-------- GTKEVRLPVPCFNVINGGKHAGNALPF 163
QONDH8 | T.bruceibrucei  CSMAISKAAAAAKGVPLYRYLASLA-------- GTKELRLPVPCFNVINGGKHAGNALPF 163
P09104 |H.sapiens VSLAVCKAGAAERELPLYRHIAQLA- --- - - GNSDLILPVPAFNVINGGSHAGNKLAM 165

* . * . * * 4 * ok £ : **.* :*:****.*: .
E2RTS6|G.intestinalis  QEYMIAPTKAKNFMQAMQMGCEVYSKLKEILKDEFGLAATAVGDEGGFAPNVADPEVPLK 237
Q97052 |S. pneumoniae QEFMILPVGAPTFKEALRYGAEIFHALKKILKSRG- - LETAVGDEGGFAPRFEGTEDGVE 220
Q4DZ98|T.cruzi QEFMIAPVKAGSFNEALRMGAEVYHSLKSIIKKKYGQDAVNYGDEGGFAPPITDINEPLP 223
QONDHS | T.bruceibrucei  QEFMIAPVKATSFSEALRMGSEVYHSLRGIIKKKYGQDAVNVGDEGGFAPPIKDINEPLP 223
PO9104 |H.sapiens QEFMILPVGAESFRDAMRLGAEVYHTLKGVIKDKYGKDATNVGDEGGFAPNILENSEALE 225

ek o ** * * _* :*:: * * *; ::*'. " 3k ok ok ok ok ok =
%k £ 3
E2RTS6|G.intestinalis  YITKAIDACGYNG- - LMGICIDAAASEFYSKNENVYDLNFKDPENPNKVSGAELANIYLG 295
Q97QS2|S.pneumoniae TILAATEAAGYVPGKDVFIGFDCASSEFYDKERKNYDYTKFEGEGAAVRTSAEQIDYLEE 280
Q4Dz98|T.cruzi ILMEAIEQAGHKG- - RFAICMDSAAS ETYDENKKQYNL TFKSPE -ATWVTAKQLAETYAK 280
QONDH8|T.bruceibrucei  ILMEAIEEAGHRG--KFAICMDCAASETYDEKKQQYNLTFKSPE-PTWVTAEQLRETYCK 280
P@9104 |H.sapiens LVKEAIDKAGYTE - -K IVIGMDVAASEF YRDGKYDLDFKSPTDP -SRYITGDQLGALYQD 282
**: _*: 5 * :* *:** * o . . .
E2RTS6|G.intestinalis  WCRRYPIVSFEDPFDEEDHTTFANFLAALRQEGLPTQVVGDDLTVSQVSHIQKAETYKSC 355
Q97QS2|S. pneumoniae LVNKYPIITIEDGMDENDWDGWKALTERLGK - - -KVQLVGDDFFVTNTDYLARGIQEGAA 337
Q4Dz98|T.cruzi WVSEYPIVSLEDPYDQDDFDGFAGITEALKG- - - KAQVVGDDLTYTNVSRIKTAIEKKAC 337
QONDH8|T.bruceibrucei  WAHDYPIVSIEDPYDQDDFAGFAGITEALKG- --KTQIVGDDLTVTNTERIKMAIEKKAC 337
P@9104 |H.sapiens FVRDYPVVSTEDPFDQDDWAAWSKFTANV- - - - - GIQIVGDDLTVTNPKRIERAVEEKAC 337
** ** *::* * **** *:: .
E2RTS6|G.intestinalis  SALLLKINQVGTITGAIDAANLAMSYGWSVMVSHRSGETEDVFIAHLATALGCGQIKSGA 415
Q970S2|S.pneumoniae NSILIKYNQIGTLTETFEAIEMAKEAGYTAVVSHRSGETEDSTIADIAVATNAGQIKTGS 397
Q4DZ98|T.cruzi NSLLLKINQIGTITEAIEASKFCMSNGWSVMVSHRSGETEDTYIADLVVGLGTGQIKTGA 397
QONDHS | T.bruceibrucei  NSLLLKINQIGTISEAIASSKLCMENGWSVMVSHRSGETEDTYIADLVVALGSGQIKTGA 397
PBO104 |H.sapiens NCLLLKVNQIGSVTEAIQACKLAQENGWGVMVSHRSGETEDTFIADLVVGLCTGQIKTGA 397
* * ** * S *: ********** **':'_. Sk ok K . *

E2RTS6|G.intestinalis  PSRSERCAKYNELLRIEDST--KIPYGFE-AWK----- 445
Q97052 |S. pneumoniae LSRTDRIAKYNQLLRIEDQLGEVAEYRGLKSFYNLKK- 434
Q4DZ98|T.cruzi PCRGERTAKLNQLLRIEEELGAHAKFGFP-AWS-- - - - 429
QONDHS | T.bruceibrucei  PCRGERTAKLNQLLRIEEELGAHAKFGFP-GWS----- 429
PBO104 |H. sapiens PCRSERLAKYNQLMRIEEELGDEARFAGH NFRNPSVL 434

LK ek ok s ks dokok .

Figure S3. Alignment of Giardia intestinalis, Streptococcus pneumoniae, Trypanosoma cruzi, Trypanosoma brucei
brucei and Homo sapiens enolase sequences. The amino acids involved in the plasminogen recognition are represented
in orange boxes and the loop that contains them is highlighted in the red box. The extra amino acid fragment of G.

intestinalis 1s denoted with the blue mark.

S4



Supplementary Information

A.

180+ ry =
[ ] o
| o b
1354 ’_bl -'\kih 3 (H) =
- -
. SER 104 (B o
90 4 l ILE 431 G
L =l —-‘-&’iﬁ.ﬂﬁ?\:
45 1
‘:;;‘ 57
é Q.«- B)
0
L]
&,
= .
ﬂ" Y
LEU 318 (A) 2T = 2 i . 4
] im | = & r
- T = 4 T T i
-180 -135 -90 - 0 45 90 135 180
Phi (degrees)
Plot statistics
Residues m most favoured regions [A.B.L] 626 §2.8%
Residues i additional allowed regions [a,b.l.p] 116 15.3%
Residues in generously allowed regions [~a.~b.~L-p] 12 1.6%
Residues in disallowed regions 2 0.3%
Number of non-glycine and non-proline residues 756 100.0%
D.
QMEAN E | Bl 039
CB interaction E | Bl -009
all-atom interaction I 1 Bl -o051
solvation E Bl -6l
torsion E 1 Bl -1.16
SSE agreement E | Bl o1l
ACC agreement E | B 007
| Score of your model:
high-resolution X-ray |
structures on average y
have a Z-score=0 -4 -3 -2 -1 1] 1 2 3 4
Z-score

Figure S4.

Aguayo-Ortiz R, et al.

normalised QMEANG score

-1.0 -0.5 0.0 0.5 1.0 1.5

-1.5

Density plot for GMEAN scores of the reference set

query model

QMEAN score = 0.72
(Z-score = -0.39)
T T T T T
0.5 0.6 07 0.8 09

N =465 Bandwidth =0,02261
struciures of size 874 (+-10%) residues

Comparison with non-redundant set of PISA assemblies

Z-score QMEAN: -0.39
Z-score Cheta:-0.09

Z-score all_atom: -051 W [Z-scorel<t

2Z-score solvation: -1.61 B 1<|Z-score|<2

Z-score torsion; -1.16 O |Z-scorel>2

Z-score SSE agree: -0.11 W query model

Z-score ACC agree:-0.07

T T T T T T

0 500 1000 1500 2000 2500
protein size

Validation plots for the model of the closed conformation of Giardia intestinalis enolase. (A)

Ramachandran plot, (B) Per-residue error prediction scheme, (C) Density plot for QMEAN, (D) Z-score diagram of the

individual components of QMEAN, and (E) QMEANG score normalized plot.
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Figure SS. Validation plots for the model of the open conformation of Giardia intestinalis enolase. (A) Ramachandran
plot, (B) Per-residue error prediction scheme, (C) Density plot for QMEAN, (D) Z-score diagram of the individual
components of QMEAN, and (E) QMEANG®6 score normalized plot.
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Name: tr E2RTS6 E2RTS6 GIAIC Length: 445
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EATDACGYNGLMGICIDAAASEFY SENENVYDLNFED PFENFNEVSGAELANIY LGWCRRY PIVEFEDPFDEEDHT TFANF 320
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Figure S6. Prediction of N-glycosylation of the extra fragment loop identified in G. intestinalis enolase sequence.

123 CLARAREEHTSLYQYLNRLANNSSSNITGARDVRLEVPCMNIINGGEHAGNELGPQEYMI 182 CELZIYS C&LZ¥S GIATB
123 CLARRREEHISLYQYLMNELANSNSSNVIGARDVELEVECMNIINGGEKHAGNEKLGEQEYMI 18 E2RT56 E2RT56 GIAIC
123 CLARRRFEHISLYQYLNRLANS--NNVIGARDVRLEVPCMNIINGGEKHAGNELGPQEYMI 18 E1F5S439 E1FS4% GIAIA

119 CEAGRVEKGVPLYRHIADLAGN------—- SEVILFVPAFNVINGGSHAGNEILAMOEFMI 170 PO&733 ENOA HUMAN
11% CEAGRAEKGVPLYRHIADLAGN-————-—- POLILFVPAFNVINGGSHAGNKLAMOEFMI 170 P13923 ENOBE HUMAN
113 CEAGARERELFLYRHIAQLAGH---—--—- SDLILFVEAFNVINGGSHAGNKLAMDEFMI 170 FP09104 ENOG HUMAN
117 CRARRAFKGLPLYEYLAELTGH-————-—- KEMTMPVPCFNVINGGAHAGNALAMOEFMI 168 P51555 ENO1 ENTHI
168 CEAGAVHEGVSLYRYIADLAGV--—-——-—- DEVIMEFVEAFNVINGGSHAGNKLAMDEFML 213 ESSQHL ESSQX1 TRISE
158 AEAGARVOEIELFQYLAKAFYGGCDK--VEEKFEKLESPFFNILNGGEHAGGNLEFQEFMYV 215 QSEFDE QSEFDE_TRIVA
117 SEARARPKGVELYRYLRELAGT-—-—--—- KEVRLEFVECFNVINGGEHAGNALFFQEFMI 163 K4ELASZ K4E1A38_ TRYCR
118 CEAGRREKGLPLYKYIATLAGN------—- KEVIMFVESFNVINGGIHAGNKLAMOEFMI 169 27655 ENC_FASHE
118 AKAGARFKNIPFLYRHFRADLARN---—--—- HEVILEFVESFNVLNGGSHAGNELAIQEFMI 163 FaUGT4 FaUuGT4_MONEX
117 SEARARKRAGVPLYRYIAATLAGT------—- KLIBLEVECFNVINGGKHAGNVLEPFQEFMI 163 ESAFW3 ESAPW3_LEIMO
11% CEAGAVEKGVPLYRHIADLAGN-————-—- BREVILPVPAFNVINGGSHAGNELAMOEFMI 170 Q9574 ENOA BOVIN
113 CEAGAREKGVELYRHIADLAGN---—--—- PELILFVPAFNVINGGSHAGNKLAMDEFMI 170 Q3ZC03 ENOB BOVIN
125 CRAGAAPNEVSLYEYLAQLAGKKS-———-—- DOMVLEVEPCLNVINGGSHAGNELSFQEFMI 178 Q27727 ENO FLAFA
11% ARAMAFEDSGLPLYRYL----GGA-----—- GEMSLEVEMMNVINGGEHANNSINIQEFMI 167 B4BEMDE ENC_NEIGZ
11% ARARRFEDSGLPLYR¥L--—--GGA——————- GPMSLEVEMMNVINGGEHANNSINIQEFMI 167 A9SLZIL4 ENO NEIMO
11% ARAAAFDSGLELYRYL----GGA--—--—- GPMSLEVEMMNVINGGEHANNSLNIQEFMI 167 Q9JZ53 ENO NEIMB
11% CEAGRAREKGVPLYRHIADLAGN------—- HOLVLEVEAFNVINGGIHAGNKIAMOEFMI 170 FP25704 ENCE_RARBIT
11% AKARRRRKGMPLYEHIRELNGTP-———-—- GEYSMPVEMMNIINGGEHADNNVDIQEFMI 171 POAGPS ENO_ECOLI
118 AKARADSAELPLFRY¥V--—--GGP-—————- HAHILFVEMMNILNGGAHADTAVDIQEFMV 166 P36377 ENO MYCTU
11% AKARRRRKGMPELYEHIRELNGIP--—--—- GEYSMEVEMMNIINGGEHADNNVDIQEFMI 171 COFXDS ENO SALFC
119 AKARMARKGMPLYEHIAELNGTP-----—- GEYSMFVEMMNIINGGEHADNNVDIQEFMI 171 FP&4077 ENC_5ALTI
11% AKAGARFKGVFLYRHISDLAGTEK-——---- PYVLEVPFONVLNGGSHAGGRLAFQEFMI 171 Q12560 ENO ASPOR
113 AKAGARFKGVELYRHISDLAGTEK--—----- PYVLEVEFQNVLNGGESHAGGRLAFQEFMI 171 QSBL35 ENO EMENI
11% AKAGARFKGVPLYRHISDLAGTEK-——---- PYVLEVPFONVLNGGSHAGGRLAFQEFMI 171 Q96X30 ENO_ASPFU
* s ks o sk ok ksakkw k% SR TIL T

Figure S7. Partial multiple sequence alignment of the proposed G. intestinalis enolase N-glycosylation site.
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22-27  -1564.14 -51.95 1483.38 -132.71 -998.02 -26.49 694.11 -330.41
47-52  -1923.24 -57.70 1900.96 -79.98 -1207.70 -39.29 1006.67 -240.33
72-77  -1738.11 -46.55 1733.37 -51.29 -1000.64 -38.88 842.33 -197.19
95-100  -1857.35 -51.57 1877.15 -31.77 -878.62 -40.00 683.94 -234.69

Figure S8. (A) Time evolution of the backbone-RMSD obtained from the chain A and B GiENO and HsPLG of the
complexes 01 and 12. (B) Per-residue RMSF of GiENO in complexes 1 and 12, the color marks beneath the RMSF
plots highlight respectively the proposed PLGBs (red), L3 loop (yellow) and N-glycosylation (blue) sites. (C) Per-
residue RMSF of HsPLG in complexes 1 and 12, the color marks beneath the RMSF plots highlight respectively K1
(blue), K2 (teal), K4 (orange) and K5 (maroon) sites. (D) Binding free energy values of the GIENO-HsPLG complexes
1 and 12 calculated with MM/PBSA method.

S8



Supplementary Information

A.

ALA443 ;

LYS186 /
K GLU442

LYs188

' TRP444

E2RTS6|G.intestinalis

097QS2|S.pneumoniae QEFMILP
Q4DZ98|T.cruzi

Q9NDH8| T.bruceibrucei
PO9104|H.sapiens QEFMILP

E2RTS6|G.intestinalis  --KI
Q97QS2|S.pneumoniae GEVAI
Q4DZ98|T.cruzi

Q9NDH8 | T.bruceibrucei
PE9104|H.sapiens GDEAR

- [ Lvs276
.o ;Q&
s ‘!
A
LSAE AR
x&-‘i‘n.«‘ |
szsa4s
>LYSS4
g I}
4«"’ » ‘_,l
N, ON &
() RN \e
e « — —_
L AR
_: ,,-{#’ )
- Mg

FAGH-N

Aguayo-Ortiz R, et al.

LYS266

GLU312

C

Possible N-glycosylation motif

Figure S9. Representation of the principal GIENO lysine residues involved in the interaction of HsPLG. (A) Proximity
of lysine residues 186 and 188 to the C-terminal fragment of GIENO. (B) Hydrogen bond interaction of Lys266 with
Asp310 and Glu312. (C) Spatial representation of the distance between t Lys95 and the possible N-glycosylation motif.
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Figure S10. Time evolution of the backbone-RMSD obtained from the GIENO K266A (yellow), K186A (teal) and
K188A (purple) simulated mutant models and PLGBs-HsPLG distance distribution of GIENO-HsPLG complexes (left
and right plots, respectively). The table beneath the plots report the representative structures of GiENO simulations
obtained from RMSD clustering.
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