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Supplementary Data

1 Supplementary Tables

Table S1. Paired primers used for assessing the transcript levels of ehtrf-like genes in
E. histolytica

Gene Accession Sequences of paired primers Amplicon
number size (pb)
(5-3)
Ehtrf-1 EHI 001090 F: ACCCTCAGTTTGCAACCCTT 235

R: AGGACTTTGTTCCATTTTTACTTC

Ehtrf-2 EHI 001110 F: AAAAGAGCATTAGCAACGGTTAT 240
R: TTTCTGCATTTGGATCTGAACAA

Ehtrf-3 EHI 148140 F: GCGCGTTCTCAAATACAACC 145

R: GTTCAGAGGCTGCAGGAAGT

Internal control

40s rps2 EHI 020280 F: ATTCGGAAATAGAAGAGGAGG 105
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subunit gene

R: ACTAATCTT CCAAGCTTGGT

Table S2. Telomeric probes designed for EMSA assays.

DNA Oligonucleotides Characteristics Reference
probe
Forward . Hwang et al.,
HsTel Human telomeric 2001
5’-GCTCTAGGGTTAGGGTTAGGGTTAGGGTTA-3’
sequence
Reverse
5’-AATCCCAATCCCAATCCCAATCCCATCTAC-3’
EhTel Forward The EhTEL ins Tawai et al
¢ 5/ _GCTCTATTAGTATTTTAGTATTTTAGTATTTTAGTATT-3 ' ¢ contains  Tawai et al,
R one STR sequence 2008
everse i
5’ - AATCATAAAATCATAAAATCATAAAATCATAACGAGATCTAC-  Present in the NK2
30 tRNA array
t-TEL Forward Mutated  telomeric H t al
mut- 57 _GCTCTAGATGTGGGTAGCTAGCTCTGACTCAGG-3’ utate clomenc  Hwang et al,
R sequence 2001
everse
5’ -ACCCGATCGATCGAGACTGAGTCCCGAGATCTAC-3 '
Forward
non-Rel Non-related sequence Hwang et al.,

5 -GCTCTAGATGTCGAGTCTGTGTGTACATTACGTGTG-3~
Reverse
5 "-AGCTGAGACACACATGTAAATGCACACCGAGATCTAC-3"~

2001




Table S3. Identity matrix of EhTRF-like of E. histolytica and H. sapiens TRF proteins

Full-length MYB DBD
(% identity) (% identity)
EhTRF- EhTRF- EhTRF- HsTFR1 HsTFR2 EhTRF- EhTRF- EhTRF- HsTFR1 HsTFR2
like I like IT like III like I like IT like III
EhTRF- - 35.89 33.91 13.86 14.1 - 93.44 89.13 36.66 1333
like I
EhTRF- ) 63.94 13.89 13.15 ) 80.32 36.66 33.33
like IT
EhTRE- i 14.35 12.6 i 36.66 31.66
like IIT
HsTFR1 - 22.8 - 51.66
HsTFR2 - -

Percent of identity based on the full-length protein or the MYB DBD sequence pairwise sequence alignment.
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2. Supplementary Figures

o
HsTRF1 MA-—— e EDVSSAAPSPRGCADGRDADPTEEQMAETERNDEEQFECQELLECQVQVGAPEEEEE —————— EEEDAGLVAEAEAVAAGWML 79
HsTRF2 MAAGAGTAGPASGPGVVRDPAASQPRKRPGREGGEGARRSDTMAGGGGS SDGSGRAAGRRASRS SGRARRGREEPGLGGPAERGAGEARLEEAV-NRWVL 99
EhTRF-ike| MN-——- NPQFATLORIVSQEPLHPTONIPIEVKMEQSPMIVSTDLETLCRKKTL 50
EhTRF-like Il MN-——- CIEDKCIVAHHIIDQ-——-LKQNKVDDYNVFDN————m——m—m HKKTL 36
EhTRF-like Il MR-——- EKTKKRT IKNMNTQONNTMNDDKCPSARRIIDQ-~—~LKQNQIDEINLYDN==m—mmmmmmm e HKKTL 53
o o o o o 00 o o
HsTRF1 DFLCLSLCRAFRDGRSEDERRTRNSAEAI IHGLSSLTACQLETI-YICPFLTRIA-~——AGKTLD—————m—mm—, AQFENDERITPLESALMIWGSIEKE 164
HSTRF2 KFYFHEALRAFRGSRYGDERQIRDIMQALLVRPLGKEHTVSRLL -RVMOCLSRIE-—~—EGENLD—————————— CSFDMEAELTPLESAINVLEMIKTE 184
EhTRF-ike | EDICEYLMDQ--DIECGLENQLIQ-NEYINPDELSQNYKKKRTLKYALQIINGIDPNCPQVESLGKISECVIQLFQEDSKSEILKPLPSLIGLTGMITLE 147
EhTRF-ike | ISICEYLIDS--GINCELY¥EQCLN-QQIFVESDIPQELHNKRALATVINFFESIEPFNIEIEYLPKIISNVIQIYCSDPNAEILKSIPSLIGIIGMISIF 133
EhTRF-like Il LSICEYLIDS--GINSDLEEQCLT-QQVFMESDIPQSLHNKRSLAFVIQFLECVEPPCCEVENLPKVIANVIQIYCSDSNAEILKTVPSLIGIVGMISVE 150
HSTRF1 H———DKLHEEIQNLIKIQA%A‘CJ)CMENGNFKEAEEVFE IFGDPNSHMPFKSKLLMIISQKDTFHSFFQHE‘SY———NHMMEKIKSYSNYVESEKSSTFLMK 258
HsTRF2 FTLTEAVVESSRKLVKEAAVIICIKNKEFEKASKILKKHMSKDPTTQKLRNDLLNIIREKNLAHPVIQONFSY—--ETFQQKMLRFLESHLDD-AEPYLLT 280

EhTRF-Iikel Y—--QYVSKKVQTQAMWDWLDLLLPALS-QLPYLKTSRSCSEEAIDILSETEIPDNLTNPEEFLMRITSIHQIIARYPVIATLEHIKTQLEKYHQSLNPS 243
EhTRF-|!ke Il H---LYSKFQIQQGELIRHINILLPESS-EQPYVASSRKYCLSAIEALLKTPIKEGITDSNEYLONIQEVKYILSRYPLIRTIEHIKHLLYQFKEICPSS 229
EhTRF-like Il H—--MFARSQIQPSELNRELNILLPAAS-EQPYVASSRKYCLAATEALLKAPPKDETTDSFKYLSTIPDVQYILSRYPLDRTIDHIKQLLYQYKESSIQS 246

HsTRF1 ARAKUVESKRTRTITSQD--KPSGNDVE METEANLDTRKSVSDKQSAVTE 306
HsTRF2 MAKKALKSESAASSTGKEDKQPAPGPVEKPPREPARQLRNPPTTIGMMTLKAAFKTLSGAQDSEAAFAKLDQKDLVLPTQALPAS PALKNKRPRKDENES 380
EhTRF-lke| LVQQLIYQY————— 314 N A - e S —— 264
EhTRF-like | TLRNVFYNYLNGKIVSKPFSWPSTDFIS———————m—m————mm IREIQTAMGLDS————TTFQAIVFG————————————m - m e m e e mmmmm e 278
EhTRF-like Il TLRDVFYGYLDGRVVSKPFSWPTTDFIS———————m—mmmmmmm IKEIQTAMNLDS-~—-STFQSIVLG-———————————m———mmmmmmmm e e o 295
HsTRF1 ———--SSEGTVSLLRSHKNLFLSKL-————~— QHGTQQODLNKKERRVGTPQST——— == —————— ——— = — KKKKESRRATESR——————=—— IPVSKSQPVT 371
HsTRF2 SAPADGEGGSELQPKNKRMTISRLVLEEDSQSTEPSAGLNSSQEAASAPPSKPTVLNQPLPGEKNPKVPKGKWNSSNGVEEKETWVEEDELFQVQARPDE 480
EhTRF-like | DNKIDDL SLTNKVNK KKNEKVNKPIRQPV——mmmmm e mm e DE 295
EhTRF-ike |l ——---EDPKVKDFLLQQQSDLIENY-~-QSQY IHQLTQPHIHQHEQLLL~~QQK===mmmmmmmmmm IKCDKEEKSKKKPSL--KLLENSSIKIDDGT 350
EhTRF-like Il —---EDPKVKEFLTQQQPETFETL-~-QNQQOLPASTQPLAQQQORQLMOVQPK————— === ——m e = — IKQEKEERNIKKKALNSKSQDATKPKMED-D 370

al a2 a3
HsTRF1 PEKH OARLWEBDKNLRSGVR! EGNWSKILLH WRTMKKLKLISSDSED 439
HsTRF2 DSTTNI SEWVKAGVQKYGEG! ISKN MKRLGMN 542
EhTRF-like| NGQVIK QNLIEGVQQFGIGHWKLILNN, IRNLEFSRLRNNKQKSNEPTMTHPNNEQEKNTLPSVGNALIPPSLMSD 395

R R R 0N
OO0 Z2Z

EhTRF-like Il ENNKLK ONLIEGVQOEGIGHWKLILNN; WRNLENSRLRNNKQKSNEPTMTQFKS ———=—===—=— NGTILPPFNSD 439
EhTRF-like Il EBSKLK ONLIEGVQQEGIGHWKSILN WRNIENSRNRINKQKV-QPQVSQPHS -~ ————— ===~ NASMLPPENSD 458
A

HsTRF1

HsTRF2

EhTRF-ike| GFKQLDLSQ 404

EhTRF-ike Il NY-=——=—- 441

EhTRF-like Il N======—~ 459

Figure S1. Alignment of complete amino acid sequences of TRF proteins from H. sapiens and
E. histolytica. In the alignment, conserved hydrophobic residues involved in the dimer interphase
formation such as leucines, isoleucines, or phenylalanines are shown with open circles and identical
amino acids are highlighted in colors. The position of three a-helices within the MYB DBD and
conserved tryptophans or aromatic residues marked with black arrowheads are also showed.



HsTRF1
EhTRF-like |
EhTRF-like Il
EnhTRF-like 1l

HSTRF1
EhTRF-like |
EhTRF-like Il
EnhTRF-like I

HsTRF1
EhTRF-like |
EhTRF-like Il
EhTRF-like IlI

HsTRF1
EhTRF-like |
EhTRF-like Il
EhTRF-like IlI

HSTRF1
EhTRF-like |
EhTRF-like Il
EnhTRF-like I

HSTRF1
EhTRF-like |
EhTRF-like Il
EnhTRF-like I

TRFH domain

cceeecececceccecceccceccecccececcceccecccecccccccccccCCHHHEEERRRERRFIC cccc
------------------------------------ cccc
cccecececcce-
CCCCCCHHHHHHCCCCCCCCCCCCC - == ==~ - -

loceeeann 100000 ves 20...000. 30........40........50........ 60

o8 a9

HHHHHHHHHCCCCCCCCCCC---CCCCHHHHHHHHHHHHHHHCCCCCC
HHHHHHCCCCCCC

aala
QQal

401......410.......420.......430.......440.......450.......460.......470.......480.......490........
Cccccecececcececcececcecceccececccececcceccecececceccecceccececcecccceccccee
[CCCCCCCCCCCCCCCCCCC-C--C--=m == [
[CCCCCCCCCCCCCCCCCCCCCCCC--mm == Commmm ==

501...... 510....... 520....... 530....... 540......

Figure S2. EhTRF-like proteins and their putative TRFH domain. Secondary structure alignment
of complete sequence of HsTRF1 and EhTRF-like proteins performed in PSIPRED. E: beta sheet, H:
helix and C: random coil. The nine and three a-helices of TRFH and MYB DBD domains,
respectively are shown.
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MYB DBD
vvvwyyv

HsTRF1 SKEALH-FIK - - - - NNEEIS[
MmTRF1 Kp$AS H -}4K - - —)3- NNj;BYS |
P{TRF1 SKISAL H - 4K - - - 13- NNIEuS\Y
XITRF1 SKISALH - M4E - - - |3~ RNEEG\Y
HsTRF2 AMSKN-}4P - - — )3~ VNLBNANY TRF1/2
P{TRF2 ABS KN -}{P - - - )3 VNI &AW
BtTRF2 ABS KN -}{P - - -3~ VNIEuAWY
DrTRF2 ERJJRSA-FP - - - 13- AGEAUNIBIIR)
TrTRF2. SKMRAY -[4S - - - |3~ NDEN\YNIB$IR|
AtTRF-like 3 A TERKKLSFS - - - P Y THRETIAI B FRP:ITL Plants
AtTRF-like 6 : SEMKKHLFS---SHSY RS\ B D408 L TRF-like
AtTBP1 RDVKLRSFE---NASHESY SR FQUKTL
AtTRP4 RDVKLRSFE---NASHL{Y ARSI QUK TL Plants
OsTBP1 RDVKFRAFE---NVHH L Y A3 R S QUK TL TBP
EhTRF-like | KLEFANN - FK - - -[J- DDIIS C\4 3 B8 NI
EhTRF-like Il LOAT LR o ' F B DR eV D LK DKWRN)#H
EhTRF-like Il LE T LUPSR Y ) R F B e/ RC{ VD LKDKWRN}#
EJBOEC67 1OAT LR Y ) B ) $deR T VDL KDKE{R N} A
EJBOEC69 KLISANN - FK - - - 13- DDIIS C\4 3 8.8 N TN
EIN 079420 KNISAGS -[4K - - - 13- DGIIS C\p 3 B 4140 T Entamoeba
EIN_023650 KShds A -ME - - - 13- DGIIS C\A S AN AN T TRF-like
EMO_106010 1Y I LIEiy ) S i B ) Ye! R (el V D L K D KWR NS
EMO_105990 1SAT LIy ) S IR eV DLKDKWRN}#
EMO_113880 LE T L Y i R B Tl R (el V DL K DKWR NS
EMO_114270 KSESANA - 4R - - - 13- DGIIS C\gr 3 B:813:90:35 T
EnK2G4T7 KSPSANA - 4K - — - |3~ DGIS C\/A 3 A:813:415:3 ) T
EnH4C7 KLISANN - FK - - - 13- DD}IS C\ 3 88 4 14:3N (L
EnG4T7 KLISANN - FK - - - 13- DDIIS C\/f 3 B 41430
NF0021980 Ki$AA T -FJKKM - 3N P V)iID S L SIARDINY YL Naegleria/Acanthamoeba
AcL8GQH5 KHVEH - 4D - - - 13- GGLEIAFTIIN Y L TRF-like
AcL8GYK3 ST LEJoRy ) B 1 $Je R TRV DL K DK){R NI
LaTRF SFQYISAHA -F{RSV-WRAGLEJALHAYDIHTIIGA
tbTRF GKQRYKFSASIADEAI IKELAR}ITKGOORFQOMY YA - MRSV -WHP ARV S QMY HIBIG T other protozoa
BbTRF2 QVRSRFRWAEY|JVENIAIK[AVUOE Y[l - - V[eJH{[S E}SAD N - 4R - — - [3- KNLEIN{NIAR T RNHO L. TRF-like
TtTRF SARGERERWTDD|AT KWAT E[AYA el - HEINNAAISAAA - F P - — —|3- T GLEIN\YNIB QAT L
TVTBP EKRQAIPWTQRJVDAIED{QYKKY[6- - I[eHTLVYEL-HKD IFMKNERIKS SV GPYEQUK]
EHI_009820 KPRIISKKWDK|3JI LKAY T{IMK¥[¢- - -ADFGLHELM------ - DGIEIRKQ I[JAIFKAE ‘NonTRF
EHI_074810 ERKINHVWS T|}JTYQF YQALKI[€e- - -TDFEKMQKR- - — - — - LGDHIRRPVS VI{FKRE

Telebox VxxKDxxR

Figure S3. Multiple alignment of the MYB DBD amino-acid sequence of several TRF proteins.
ClustalW alignment of the MYB DBD belonging to TRF proteins from different organisms. Identical
amino acid residues are black boxed. Conserved tryptophans and telobox residues are showed in
asterisks and arrowheads, respectively. HSTRF1 (Homo sapiens, NP_059523.2), MmTRF1 (Mus
musculus, NP_033378.1), PtTRF1 (Pan troglodytes, XP_016815057.1), XITRF1 (Xenopus laevis,
DQ146827.1), HSTRF2 (H. sapiens, NP_005643.2), PtTRF2 (P. troglodytes, XP_016785565.1),
BtTRF2 (Bos taurus, NP _001341392.1), BbTRF2 (Branchiostoma belcheri, XP _019634930.1),
DrTRF2 (Danio rerio, BC096857.1), TrTRF2 (Thecamonas trahens, XP_013759355.1), TtTRF
(Takifugu rubripes, XP_011616883.1), AtTRF-like-1 (Arabidopsis thaliana, NP _001330208.1),
AtTRF-like 3 (4. thaliana, NP_001185023.1), AtTRF-like 6 (4. thaliana, NP_974133.1), AtTBPI
(4. thaliana, XP_015625433.1), AtTRP1 (4. thaliana, NP _196886.1),0sTBP1 (Oryza sativa,
XP_015625433.1), EhTRF-like 1 (E. histolytica, XP_649878.1), EhTRF-like Il (E. histolytica,
XP_649880.1), EhTRF-like III (E. histolytica, XP_657528.1), EABOEC67 (Entamoeba dispar,
XP 001735901.1), EdBOESZ2 (E. dispar, XP_001741195.1), EdBOEC69 (E. dispar,
XP 001735903.1), Ein079420 (E. invadens, XP_004184366.1 ), Ein023650 (E. invadens,
XP 004257447.1), EnH4C7 (E. nuttalli, XP_008857362.1), EnK2H4C7 (E. nuttalli,
XP_008860337.1), EnK2GAT7(E. nuttalli, XP_008860339.1), NF0021980 (Naegleria fowleri),
LaTRF2 (Leishmania amazonensis, ABU53006.1), TbTRF (Trypanosoma brucei, AAX86992.1),
TvIBP (Trichomonas vaginalis, XP_001314728.1), EHI 009820 (E. histolytica, XP_001913661.1),
and EHI 074810 (E. histolytica, XP_649576.1).
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Figure S4. Expression and purification of rEhTRF-like I from E. histolytica. A) Coomassie
brilliant blue-stained SDS-PAGE on 12% gel of recombinant EhTRF-like 1. NI: Not Induced; I:
Induced; SF: Soluble Fraction; E1-2: elutions from the purification by nickel affinity
chromatography. B) WB assay with the anti-His antibody against the recombinant protein. C) WB
assay with the anti-TRF-like I antibody in total extracts (TE) from trophozoites of E. histolytica or
the rEhTRF-like I. The letter M and lines on the left side show the position of the molecular weight
markers in kilodalton (kDa).



