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Figure S1. Protein sequence alignment of CIF1 from different T. brucei strains.

CIF1-Tb427-Li-Lab
Thea72,11,17730
CIF1-Tb927-TritrypDB
Thd27tmp, 01,7450
Consensus

CIF1-Tb427-Li-Lab
Thea72,11,17730
CIF1-Tb927-TritrypDB
Thd27tmp, 01,7450
Consensus

CIF1-Tb427-Li-Lab
Thea72,11,17730
CIF1-Tb927-TritrypDB
Thd27tmp, 01, 7450
Consensus

CIF1-Tb427-Li-Lab
Thea72,11,17730
CIF1-Tb927-TritrypDB
Thd27tmp, 01, 7450
Consensus

CIF1-Tb427-Li-Lab
The972,11,17730
CIF1-Tb927-TritrypDB
Thd27tmp, 01, 7450
Consensus

CIF1-Tb427-Li-Lab
The972,11,17730
CIF1-Tb927-TritrypDB
Thd27tmp, 01, 7450
Consensus

CIF1=-Tb427-Li-Lab
The972,11,17730
CIF1-Tb927-TritrypDB
Thd27tmp, 01, 7450
Consensus

CIF1=-Tb427-Li-Lab
The972,11,17730
CIF1-Tb927-TritrypDB
Thd27tmp, 01, 7450
Consensus

1 10 20 30 A 50 60 0 80 90 100 110
1 I
HSKPTRKSYSERNUSESSALRPSISPSTRHNDSYDRGSSCSSIRIDYORLHDSHTRRAEYIAOYRAL YHNRRSONGOGEPTYCDEERSDHLREDERDRLFSLEEERCSCT
HSKPTRKSYSERHUSESSALRPSTSPSTRHRDSYDRGSSCSSIRIDYARLHDSHTRRAEYTANYRAL YHHRRSOHGHGEPTYCDEERSDHLREDEHORLFSLEEERCSCT
HSKPTRKSYSERNOSESSALRPSTSPSTRHNDSYDRGSSCSSIRIDYORLHDSHTRRAEYIANYRAL YHNRRSONGOGEPTYCDEERSDHLREDEHDRLFSLEEERCSCT
HSKPTRKSYSERNUSESSALRPSISPSTRHNDSYDRGSSCSSIRIDYORLHDSHTRRAEYIAOYRAL YHNRRSONGOGEPTYCDEERSDHLREDERDRLFSLEEERCSCT
HSKPTRKSYSERHUSESSALRPSISPSTRHRDSYDRGSSCSSIRIDYARLHDSHTRRAEYIANYRAL YHHRRSONGHGEPTYCDEERSDHLREDEHORLFSLEEERCSCT

111 120 130 140 150 160 170 180 130 200 210 220
1 I
NGEQEPPLREEGEVILKOKEEYEEDRELRAKEEEEDRKRKOREEEERKRKOREEEEEDRKRKOREEEERKRKOREGEEEDRKRKOREEEERKRKOREEEEEHKRKUREED
HGEQEPPLREEGEVILKOKEEYEEDREL RAKEEEEDRKRKOREEEERKRKAREEEEEDRKRKAREEEERKRKAREEEEEDRKRKOREEEERKRKOKEEEEEHKRKUREED
HGEQEPPLREEGEVILKOKEEYEEDREL RAKEEEEDRKRKOREEEERKRKOREEEEEDRKRKAREEEE ——————————-| DRKRKOREEEERKRKOKEEEEEHKRROREED
NGEQEPPLREEGEVILKOKEEYEEDRELRAKEEEEDRKRKOREEEERKRKOREEEEEDRKRKAREEEE ===========mx AOAQAEGRGRAGAUREEEEEHKRKOREED
HGEQEPPLREEGEVILKOKEEYEEDREL RAKEEEEDRKRKOREEEERKRKOREEEEEDRKRKAREEEE, .. .......drkrkirEeeeRkrkOrEEEEEHKRKOREED

221 230 240 250 260 270 280 290 300 310 320 330
1 1
KRRNRPKDEVELKYOYEQEEERHLRLTEEVKRELHLKEEHDL OLRLOOEEGOEPEL RGEEEHHROSOSAYPRRTHSAESDNRSYSPRTTATSRASAOLASGARYHSSLRS
KRRHRPKDEVELKVAYEQEEERHLRL TEEVKRELHLKEEHDL OLRLQOEEGREPEL RGEEEHHRASAGAYPRRTHSAESDHRSYSTRTTATSRASAOLASGARYHSSLRS
KRRHRPKDEVELKVOYEQEEERHLRL TEEVKRELHLKEEHDL QLRLOQOEEGOEPEL RGEEEHHROSOSAYPRRTHSAESDNRSYSPRTTATSRASAOLASGARYHSSLRS
KRRHRPKDEVELKVAYEQEEERHLRL TEEVKRELHLKEEHDL OLRLQOEEGREPELRGEEEHHRASAGAYPRRTHSAESDONRSYSTRTTATSRASAOLASGARYHSSLRS
KRRHRPKDEVELKVOYEQEEERHLRLTEEVKRELHLKEEHDL QLRLOOEEGrEPELRGEEEHNROS0gAYPRRTHSAESDNRSYSERTTATSRASAOLASGARYHSSLRS

331 340 350 360 370 380 330 400 a1 420 430 440
1 1
SSPSSHRASHGGISHLPHSYYANKKPSEQHPLESSRRREGENSGS TRYRUSLYYPLYSPTTATLSPYTHPSARANSRSEKHPGDTPDSYISTSKASTAHNSKYAYREENN
55PSSHRASHGGISHLPHSVYAHKKPSEOHPLESSRRRDGEHSGS TRYRUSLYYPLYSPTTATLSPYTHPSARANSRSEKHPGDTPDSYISTSKASTAHHSKYAYREENH
SSPSSHRASHGGISHLPHSYYARKKPSEOHPLESSRRREGENSGSTRYRASLYYPLYSPTTATLSPYTHPSARANSRSEKHPGDTPDSYISTSKOSTAHNSKYAYREENH
55PSSHRASHGGISHLPHSVYYHKKPSEOHPLESSRRREGEHSGS TRYRUSLYYPLYSPTTATLSPYTHPSARANSRSEKHPGDTPDSYISTSKASTAHHSKYAYREENH
SSPSSHRASHGGISHLPHS VY aHKKPSEQHPLESSRRR AGENSGS TRYROSLYYPLYSPTTATLSPYTHPSARANSRSEKHPGDTPDSYISTSKOSTAHNSKYAYREENH

441 450 460 a7 480 490 500 510 520 530 54 550
1 1
YEKPARKASYSSSTHKRAPTPTSYAKSSTKRSGTHSSETKSSTKRSTHGGKENSELOPRSOONIKAROOATREYEDPSLLTSATAHTIKYSTPSREGPRSOAYARDAYDG
VEKPARKASYSSSTHKRAPTPTSYAKSSTKRSGTHSSEARKSSTKRSTHGGKENSELAPRSOANIKARAOATREYEDPSLLTSATAHTIKYSTPSHEGPRSOARYARDAYDG
YEKPARKASYSSSTHKRAPTPTSYAKSSTKRSGTHSSETKSSTKRSTHGGKENSELOPRSOONIKAROOATREYEDPSLLTSATAHTIKYSTPSREGPRSOAYARDAYDG
VEKPARKASYSSSTHKRAP TPTSYAKSSTKRSGTHSSEARKSSTKRSTHGGKENSELAPRSOAONTKARAOATREYEDPSLLTSATAHTIKYSTPSHEGPRSOARYARDAYDG
VEKPARKASYSSSTHKRAPTPTSYAKSSTKRSGTHSSEaAKSSTKRSTHGGKENSEL OPRSOONIKARODATREYEDPSLLTSATAHTIKYSTPShEGPRSOAYARDAYDG

551 560 570 580 530 600 610 620 630 640 650 G660
1 1
ACHSTSHESSSROSEMAPRLPTTYHEPAPAAKSRDGKNGSERPRYDPEDAFHASKFDTRTYSTHLSSYLPARAPAGSTHEEELLLLLRESOKGYSSSTEPSYRYSPTRRS
ACHSTSHESSSROSEMVPRLPTTYHEPAPOVKSRDGKNGSEAPRYDPEDAFHASKFDTRTYSTHLSSYLPARAPAGS THEEELLLLL RESOKGYSSSTEPSYRYSPTRRS
ACHSTSHESSSROSEMAPRLPTTYHEPAPAAKSRDGKNGSERPRYDPEDAFHASKFDTRTYSTHLSSYLPARAPAGSTHEEELLLLLRESOKGYSSSTEPSYRYSPTRRS
ACHSTSHESSSROSEMAPRLPTTYHEPAPAYKSRDGKHGSERPRYDPEDAFHASKFDTRTYSTHLSSYLPARAPAGSTHEEELLLLL RESOKGYSSSTEPSYRYSPTRRS
ACHSTSHESSSROSEMaPRLPTTYHEPAPOVKSRDGKNGSEAPRYDPEDAFHASKFOTRTYSTHLSSYLPARAPAGSTHEEELLLLL RESOKGYSSSTEPSYRYSPTRRS

661 670 680 630 F00 710 F20 730 740 750 760 o
I I
TYFGTATHRGSCIASARAYLAGHLRRSREVYPCYYCGEHAPLKTYSLHLOFCRTKTTALYRRYGLSTLRLHNGIPTRCIPERYSEATREELDAF TRACYECVKYSTIPCP
TYFGTATHRGSCIASAAAYLOGHLRRSREVYPCYYCGEHQPLKTYSLHLDFCRTKTTALYRRYGLSTLRLHAGIPTRCIPEAYSEATREELDAFTRACYECVKYSIIPCP
TYFGTATHRGSCIASARAYLOGHLRRSREVYPCYYCGEHQPLKTYSLHLOFCRTKTTALYRRYGLSTLRLNNGIPTRCIPERYSEATREELDAFTRACYECYKYSIIPCP
TYFGTATHRGSCIASARAYLAGHLRRSREVYPCYYCGEHAPLKTYSLHLOFCRTKTTALYRRYGLSTLRLHHGIPTRCIPERYSEATREELDAF TRACYECVKYSTIPCP
TYFGTATHRGSCIASAAAYLOGHLRRSREVYPCYYCGEHQPLKTYSLHLDOFCRTKTTALYRRYGLSTLRLHAGIPTRCIPEAYSEATREELDAFTRACYECVKYSIIPCP

iz 780 790 800 804
1 1
GCGTHHRYHDLPEHAEACKSGANSGRRTTYSSKS
GCGTHHRYHDLPEHAEACKSGANSGRRTTVSSKS
GCGTHHRYHDLPEHAEACKSGANSGRRTTYSSKS
GCGTHHRYHDLPEHAEACKSGANSGRRTTYSSKS
GCGTHHRYHDLPEHAEACKSGANSGRRTTYSSKS

CIF1-Tb427-Li-Lab: CIF1 sequence obtained from T. brucei brucei 427 strain in Ziyin Li lab
CIF1-Th927-TritrypDB: CIF1 sequence of T. brucei brucei TREU927 strain retrieved from TritrypDB
Thg972.11.17730: CIF1 homolog of T. brucei gambiense DAL972 strain retrived from TritrypDB
Tb427tmp.01.7450: CIF1 homolog of T. brucei brucei 427 strain retrieved from TritrypDB (there is a frame

shift between a.a. 178-190)
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Figure S2. DNA sequence alignment of CIF1 genes from different T. brucei strains.

CIF1-Tb427-Li-Lab
Thg972,11,17730
CIF1-Th927-TritrypDB
Th427tnp, 01,7450
Consensus

CIF1-Tb427-Li-Lab
Thg972,11,17730
CIF1-Th927-TritrypDB
Th427tnp, 01,7450
Consensus

CIF1-Tb427-Li-Lab
Thg972,11,17730
CIF1-Th927-TritrypDB
Th427tnp, 01,7450
Consensus

CIF1=-Tb427=Li=Lab
Thg972,11,17730
CIF1-Th927-TritrypDB
Th427tnp, 01,7450
Consensus

CIF1=-Tb427=Li=Lab
Thg972,11,17730
CIF1-Tb92?-TritrypDB
Th427tnp, 01,7450
Consensus

CIF1-Th427-Li-Lab
The972.11.17730
CIF1-Tb927-TriktrypDB
Thd27tnp. 01,7450
Consensus

CIF1-Th427-Li-Lab
The972.11.17730
CIF1-Tb927-TriktrypDB
Thd27tnp. 01,7450
Consensus

CIF1-Th427-Li-Lab
The972.11.17730
CIF1-Tb927-TriktrypDB
Thd27tnp. 01,7450
Consensus

CIF1-Th427-Li-Lab
The972.11.17730
CIF1-Tb927-TriktrypDB
Thd27tnp. 01,7450
Consensus

CIF1-Th427-Li-Lab
The972.11.17730
CIF1-Tb927-TriktrypDB
Thd27tnp. 01,7450
Consensus

CIF1-Th427-Li-Lab
The972.11.17730
CIF1-Tb927-TriktrypDB
Thd27tnp. 01,7450
Consensus

CIF1-Th427-Li-Lab
The972.11.17730
CIF1-Tb927-TriktrypDB
Thd27tnp. 01,7450
Consensus

CIF1-Th427-Li-Lab
The972.11.17730
CIF1-Tb927-TriktrypDB
Thd27tnp. 01,7450
Consensus

CIF1-Th427-Li-Lab
The972.11.17730
CIF1-Tb927-TriktrypDB
Thd27tnp. 01,7450
Consensus

CIF1-Th427-Li-Lab
The972.11.17730
CIF1-Tb927-TriktrypDB
Thd27tnp. 01,7450
Consensus

CIF1-Th427-Li-Lab
The972.11.17730
CIF1-Tb927-TriktrypDB
Thd27tnp. 01,7450
Consensus

CIF1-Th427-Li-Lab
The972.11.17730
CIF1-Tb927-TriktrypDB
Thd27tnp. 01,7450
Consensus

1 10 20 30 40 50 60 0 a0 =11} 100 110 120 130 140 150
I 1
ATGTCARAGCCAACTCGGAAGTCAGTCAGTGAGAGGARCCARAGTGARAGCTCAGCGTTGAGACCGTCAATTTCCCCATCTACACGATGGAATGATAGTGTTGACAGGGGAARGCAGCTGCAGCAGTATAAGGATCGAC TACCAGCGLCTT
ATGTCARAGCCAACTCGGAAGTCAGTCAGTGAGAGGARCCARAGT GARAGCTCAGCGTTGAGACCGTCAATTTCCCCATCTACACGATGGAATGATAGTGTTGACAGGGGAARGCAGC TGCAGCAGTATARGGATCGAC TACCAGCGLCTT
ATGTCARAGCCAACTCGGAAGTCAGTCAGTGAGAGGARCCARAGT GARAGCTCAGCGTTGAGACCGTCAATTTCCCCATCTACACGATGGAATGATAGTGTTGACAGGGGAARGCAGCTGCAGCAGTATARGGATCGAC TACCAGCGLCTT
ATGTCARAGCCAACTCGGAAGTCAGTCAGTGAGAGGARCCARAGT GARAGCTCAGCGTTGAGACCGTCAATTTCCCCATCTACACGATGGAATGATAGTGTTGACAGGGGAAGCAGCTGCAGCAGTATARGGATCGAC TACCAGCGLCTT
ATGTCAAAGCCAACTCGGAAGTCAGTCAGTGAGAGGAACCARAGTGARAGCTCAGCGTTGAGACCGTCAATTTCCCCATC TACACGATGGAATGATAGTGTTGACAGGGGAAGCAGCTGCAGCAGTATAAGGATCGAC TACCAGCGLCTT

151 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
I 1
ATGGACAGCCACACARGACGCGCAGAGGTARTAGCGCAGTATAGGCAGC TGGTARTGAACAGGAGGTCACARRRCGGGCAGGGTGAGCCCACCGTGTGTGACGAAGARCGGAGCGACTGGCTGAGGGAAGATGAGTGGGATCGGCTCTTC
ATGGACAGCCACACARGACGCGCAGAGGTARTAGCGCAGTATAGGCAGC TGGTARTGARCAGGAGGTCACARRACGGGCAGGGTGAGCCCACCGTGTGTGACGARGARCGGAGCGACTGGLTGAGGGARGATGAGTGGGATCGGCTCTTC
ATGGACAGCCACACARGACGCGCAGAGGTARTAGCGCAGTATAGGCAGC TGGTARTGARCAGGAGGTCACARRACGGGCAGGGTGAGCCCACCGTGTGTGACGAAGARCGGAGCGACTGGLTGAGGGARGATGAGTGGGATCGECTCTTC
ATGGACAGCCACACARGACGCGCAGAGGTARTAGCGCAGTATAGGCAGC TGGTARTGAACAGGAGGTCACARRACGGGCAGGGTGAGCCCACCGTGTGTGACGAAGARCGGAGCGACTGGCTGAGGGAAGATGAGTGEGATCGECTCTTC
ATGGACAGCCACACARGACGCGCAGAGGTARTAGCGCAGTATAGGCAGC TGGTARTGAACAGGAGGTCACARRACGGGCAGGGTGAGCCCACCGTGTGTGACGAAGARCGGAGCGACTGGCTGAGGGAAGATGAGTGGGATCGGCTCTTC

301 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

I 1
AGTCTAGAGGAAGAGCGGTGTTCCTGTATCARCGGAGAACAGGAGCC TCCAT TGAGGGARGAGGGAGARGTGATTCTTARRCARARGGAGGAGGT GGAGGAGGACAGGGAACTCAGGGCGARGGARGAGGARGARGAC CGCARGCGCARG
AGTCTAGAGGARGAGCGGTGTTCCTGTATCARCGGAGAACAGGAGCC TCCAT TGAGGGARGAGGGAGARGTGATTCTTARACAAARGGAGGAGGT GGAGGAGGACAGGGAACTCAGGGCGARGGARGAGGARGARGAC CGCARGCGLCARG
AGTCTAGAGGAAGAGCGGTGTTCCTGTATCARCGGAGAACAGGAGCC TCCAT TGAGGGARGAGGGAGARGTGATTCTTARRCAAARGGAGGAGGT GGAGGAGGACAGGGAACTCAGGGCGARGGAARGAGGARGARGAC CGCARGCGLCARG
AGTCTAGAGGAAGAGCGGTGTTCCTGTATCARCGGAGARCAGGAGCCTCCAT TGAGGGARGAGGGAGARGTGATTCT TARAARCAAARGGAGGAGGT GGAGGAGGACAGGGAACTCAGGGCGARGGARGAGGARGARGACCGCARGCGCARG
AGTCTAGAGGAAGAGCGGTGTTCCTGTATCAACGGAGAACAGGAGCC TCCAT TGAGGGARGAGGGAGAAGTGATTCTTARRCARARGGAGGAGGT GGAGGAGGACAGGGAAC TCAGGGCGARGGARGAGGARGAAGAC CGCARGCGCARG

451 460 470 480 430 500 510 520 530 540 550 560 570 580 590 600
I 1
CAGAGGGAAGAGGARGAGCGCARGCGTARRCARAGGGARGARGAGGARGAGGACCGCAAGCGCARGCAGAGGGARGAGGARGAGCGCARGCGTARACARAGGGAAGGAGAGGARGAGGACCGCAAGCGCARGC AGAGGGAAGAGGARGAG
CAGAGGGARGAGGARGAGCGCARGCGTARACARAGGGARGARGAGGARGAGGACCGCAAGCGCARGCAGAGGGARGAGGARGAGCGCARGCGTARACARAGGGAAGARGAGGARGAGGACCGCAAGCGCARGC AGAGGGAAGAGGAAGAG
CAGAGGGARGAGGARGAGCGCARGCGTARACARAGGGARGARGAGGARGAGGACCGCAAGLGCARGCAGAGGGARGAGGA GACCGCAAGCGCARGCAGAGGGARGAGGARGAG
CAGAGGGARGAGGARGAGCGCARGCGTARACARAGGGARGARGAGGARGAGGACCGCAAGCGCAAGCAGAGGGARGAGGARG: AGGCGCAAGCGCAAGCAGAGGGARGAGGAAGAG
CAGAGGGARGAGGARGAGC GCARGCGTARACARAGGGARGARGAGGARGAGGACCGCAAGCGCARGCAGAGGGAAGAGGRAg. c v vvrssresssssssssssssssssssessss-2acCGCARGCGCARGCAGAGGGAAGAGGAAGAG

601 610 620 630 640 650 660 670 680 690 700 710 720 730 740 750
I 1
CGCARGCGTRAAACARAGGGAGGARGAGGARGART GGARGCGCAAGCAGAGGGAGGAAGATARGCGGAGGARCAGGCCARARGATGARGTAGAGLT GAAGG TCCARGTGGARCARGAGGAGGAGCGCATGCTTCGACTGACAGAGGARGTG
CGCARGCGTRARCARRAGGAGGARGAGGARGART GGARGCGCAAGCAGAGGGAGGARGATARGCGGAGGARCAGGCCARRAGATGARGTAGAGLT GAAGG TCCARGTGGARCARGAGGAGGAGCGCATGCTTCGACTGACGGAGGARGTG
CGCARGCGTRAAACARAGGGAGGARGAGGARGART GEGARGCGCAAGCAGAGGGAGGAAGATARGCGGAGGARCAGGCCARRAGATGARGTAGAGL T GAAGG TCCARGTGGARCARGAGGAGGAGCGCATGCTTCGACTGACAGAGGARGTG
CGCARGCG----CARAGGGAGGARGAGGARGART GEGARGCGCAAGCAGAGGGAGGAAGATARGCGGAGGARCAGGCCARARGATGARGTAGAGC T GAAGG TCCAAGTGGARCARGAGGAGGAGCGCATGCTTCGACTGACAGAGGARGTG
CGCAAGCGraaaCARAgGGAGGARGAGGARGART GGAAGCGCAAGCAGAGGGAGGAAGATAAGCGGAGGAACAGGCCARARGATGARGTAGAGL T GAAGG TCCAAGTGGAACARGAGGAGGAGCGCATGCTTCGACTGACaGAGGAAGTG

751 760 770 780 790 200 810 820 830 840 850 860 870 a0 890 900

I 1
ARRCGGGAGCTTCATTTARAAGAGGAGATGGATCTGCARCTTCGACTGCAGCARGAAGARGGGCAGGAGCCCGAGT TARGGGGTGARGAAGAGCACAATCGGCAARTCACARAGCGLTGTTCCCAGARGGACCATGAGT GCGGAGAGCGAT
ARRCGGGAGCTTCATTTRARAAGAGGAGATGGATCTGCARCTTCGACTGCAGCARGAAGARGGGCGEGAGCCCGAGTTARGGGGTGARGAAGAGCACARTCGGCARTCACARGGLGLTGTTCCCAGARGGACCATGAGT GCGGAGAGCGAT
ARRCGGGAGCTTCATTTAAAAGAGGAGATGGATCTGCARCTTCGACTGCAGCARGAAGARGGGCAGGAGCCCGAGTTARGGGGTGARGAAGAGCACAATCGGCAATCACARAGCGLTGTTCCCAGARGGACCATGAGT GCGGAGAGCGAT
ARACGGGAGCTTCATTTAAAAGAGGAGATGGATCTGCARCTTCGACTGCAGCARGAAGARGGGCGEGAGCCCGAGTTARGGGGTGARGAAGAGCACAATCGGCAATCACARGGCGCTGTTCCCAGARGGACCATGAGT GCGGAGAGCGAT
ARACGGGAGCTTCATTTARAAGAGGAGATGGATCTGCAACTTCGACTGCAGCARGAAGARGGGCgGGAGCCCGAGTTARGGGGTGARGAAGAGCACAATCGGCAATCACARgGCGCTGTTCCCAGAAGGACCATGAGT GCGGAGAGCGAT

01 910 920 920 940 950 960 920 980 990 1000 1010 1020 1030 1040 1050
I 1
ARTCGGAGTGTATCTCCACGARCAACTGCCACGTCACGTGCCTCAGCTCARCTTGCCTCTGGTGCCGCCGTARTGTCCTCCCTCCGARGCAGCAGCCCCTCCTCGTGGLGTGCATCCCATGGCGGCATTAGCATGCTTCCARTGAGTGTA
ARTCGGAGTGTATCTACACGARCARCTGCCACGTCACGTGCCTCAGCTCARCTTGCCTCTGGTGCCGCCGTARTGTCCTCCCTCCGARGCAGCAGCCCCTCCTCGTGGLGTGCATCCCATGGCGGCATTAGCATGCTTCCARTGAGTGTA
ARTCGGAGTGTATCTCCACGARCARCTGCCACGTCACGTGCCTCAGCTCARCTTGCCTCTGGTGCCGCCGTARTGTCCTCCCTCCGARGCAGCAGCCCCTCCTCGTGGLGTGCATCCCATGGCGGCATTAGCATGCTTCCARTGAGTGTA
ARTCGGAGTGTATCTACACGARCARCTGCCACGTCACGTGCCTCAGCTCARCTTGCCTCTGGTGCCGCCGTARTGTCCTCCCTCCGARGCAGCAGCCCCTCCTCGTGGCGTGCATCCCATGGCGGCATTAGCATGCTTCCARTGAGTGTA
ARTCGGAGTGTATCTaCACGARCARCTGCCACGTCACGTGCCTCAGCTCARCTTGCCTCTGGTGCCGCCGTARTGTCCTCCCTCCGARGCAGCAGCCCCTCCTCGTGGLGTGCATCCCATGGCGGCATTAGCATGCTTCCARTGAGTGTA

1051 1060 1070 1080 1090 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
I 1
GTGGCCATGAARAARCCATCCGAGCAGCACCCTTTAGAGTCTTCGCGTCGACGTGAGGGAGAARACAGCGGGAGCACTAGAGTACGACARAGCCTCGTATACCCACTTGTCTCACCTACARCGGCARCACTTTCGCCAGTARCCARTCCA
GTGGCCATGAARARACCATCCGAGCAGCACCCTTTAGAGTCTTCGCGTCGACGTGATGGAGAAAACAGCGGGAGCACTAGAGTACGACARAGCCTCGTATACCCACTTGTCTCACCTACARCGGCARCACTTTCGCCAGTARCCARTCCA
GTGGCCATGAARARACCATCCGAGCAGCACCCTTTAGAGTCTTCGCGTCGACGTGAGGGAGAARACAGCGGGAGCACTAGAGTACGACARAGCCTCGTATACCCACTTGTCTCACCTACARCGGCARCACTTTCGCCAGTARCCARTCCA
GTGGTCATGARRAARCCATCCGAGCAGCACCCTTTAGAGTCTTCGCGTCGACGTGAGGGAGAARACAGCGGGAGCACTAGAGTACGACARAGCCTCGTATACCCACTTGTCTCACCTACARCGGCARCACTTTCGCCAGTARCCARTCCA
GTGG:CATGAAAAAACCATCCGAGCAGCACCCTTTAGAGTCTTCGCGTCGACGTGAgGGAGAAAACAGCGGGAGCACTAGAGTACGACARAGCCTCGTATACCCACTTGTCTCACCTACAACGGCAACACTTTCGCCAGTARCCARTCCA

1201 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300 1310 1320 1330 1340 1350
1 1

TCGGCTCGCGCARATTCACGGAGT GAARARCATCCGGGGGACACACCAGACAGTGTCATCTCCACARGCARGCAGAGCAC TGCGCATARCAGTARGGTTGCTGTGCGTGARGARARTAATGTGGAGARGCCAGCAGCGARGGLGTCLGTG
TCGGCTCGCGCAAATTCACGGAGT GARRARCATCCGGGGGACACACCAGACAGTGTCATCTCCACARGCARGCAGAGCAC TGCGCATARCAGTARGGTTGCTGTGCGTGARGARARTAATGTGGAGAAGCCAGCAGCGARGGCGTCLGTG
TCGGCTCGCGCAAATTCACGGAGT GARRARCATCCGGGGGACACACCAGACAGTGTCATCTCCACARGCARGCAGAGCAC TGCGCATARCAGTARGGTTGCTGTGCGTGARGARARTAATGTGGAGAAGCCAGCAGCGARGGCGTCLGTG
TCGGCTCGCGCAAATTCACGGAGT GAARRARCATCCGGGGGACACACCAGACAGTGTCATCTCCACARGCARGCAGAGCACTGCGCATARCAGTARGGTTGCTGTGCGTGARGARARTAATGTGGAGAAGCCAGCAGCGAAGGCGTCCGTG
TCGGCTCGCGCAAATTCACGGAGT GAARRARCATCCGGGGGACACACCAGACAGTGTCATCTCCACARGCAAGCAGAGCAC TGCGCATARCAGTARGGTTGCTGTGCGTGARGARARTAATGTGGAGAAGCCAGCAGCGAAGGCGTCCGTG

1351 1360 1370 1380 1390 1400 1410 1420 1430 1440 1450 1460 1470 1480 1490 1500
1 1
TCATCGTCARCGCACARACGTGCGCCCACCCCCACATCGGTTGCGARGAGCAGTACGARRCGTAGCGGTACCATGAGCAGCGAGACARAGAGT TCCACGARGCGTTCCACACACGGAGGGARAGARCAGAGTGARCTGCARCCGAGGTCT
TCATCGTCARCGCACARACGTGCGCCCACCCCCACATCGGTTGCGARGAGCAGTACGARACG TAGCGGTACCATGAGCAGCGAGGCARAGAGT TCCACGARGCGTTCCACACACGGAGGGARAGARCAGAGTGARCTGCAACCGAGGTCT
TCATCGTCARCGCACARACGTGCGCCCACCCCCACATCGGTTGCGARGAGCAGTACGARACG TAGCGGTACCATGAGCAGCGAGACARAGAGT TCCACGARGCGT TCCACACACGGAGGGARAGARCAGAGTGARCTGCAACCGAGGTCT
TCATCGTCARCGCACARACGTGCGCCCACCCCCACATCGGTTGCGARGAGCAGTACGAARCG TAGCGGTACCATGAGCAGCGAGGCARAGAGT TCCACGARGCGT TCCACACACGGAGGGARAGARCAGAGTGARCTGCAACCGAGGTCT
TCATCGTCARCGCACARACGTGCGCCCACCCCCACATCGGTTGCGARGAGCAGTACGAAACG TAGCGGTACCATGAGCAGCGAGECARAGAGT TCCACGAAGCGT TCCACACACGGAGGGARAGARCAGAGTGARCTGCAACCGAGGTCT

1501 1510 1520 1530 1540 1550 1560 1570 1580 1590 1600 1610 1620 1630 1640 1650
I 1
CAGCAAAATATCAAGCARCGCCARCAAGCCATTCGTGAGGTGGAGGACCCGTCATTGCTTACTTCGGCAACCGCACACACCATCARAGTCTCGACTCCCTCTCGTGARGGACCTCRTTCCCAGGCCGTTRCTGCCGATGCCGTTGATGRT
CAGCAAAATATCAAGCARCGCCARCARGCCATTCGTGAGGTGGAGGACCCGTCATTGCTTACTTCGGCAACCGCACACACCATCARAGTCTCGACTCCCTCTCATGARGGACCTCGTTCCCAGGCCGTTRCTGCCGATGCCGTTGATGRT
CAGCAAAATATCAAGCARCGCCARCAAGCCATTCGTGAGGTGGAGGACCCGTCATTGCTTACTTCGGCAACCGCACACACCATCARAGTCTCGACTCCCTCTCGTGARGGACCTCGTTCCCAGGCCGTTRLTGCCGATGCCGTTGATGRT
CAGCAAAATATCAAGCARCGCCAACARGCCATTCGTGAGGTGGAGGACCCGTCATTGCTTACTTCGGCAACCGCACACACCATCARAGTCTCGACTCCCTCTCATGARGGACCTCGTTCCCAGGCCGTTRCTGCCGATGCCGTTGATGET
CAGCAAAATATCAAGCARCGCCARCARGCCATTCGTGAGGTGGAGGACCCGTCATTGCTTACTTCGGCAACCGCACACACCATCARAGTCTCGACTCCCTCTCAaTGARGGACCTCGTTCCCAGGCCGTTRCTGCCGATGCCGTTGATGET

1651 1660 1670 1680 1630 1700 1710 1720 1730 1740 1750 1760 1770 1780 1730 1800
I 1

GCTTGTCATAGCATCAGTAATGAGAGCAGCAGTCGCCARAGCGAGTGGGCACCCCGGTTGCCARCARCGGTACACGAACCGGCGCCCCAGGCCARATCTCGTGACGGTARAATGGGATCGGAGGCGCCGAGGGTTGATCCCGARGATGLL
GCTTGTCATAGCATCAGTAATGAGAGCAGCAGTCGCCARAGCGAGTGGGTACCCCGGTTGCCARCARCGGTACACGAACCGGCGCCCCAGGTCARATCTCGTGACGGTARAATGGGATCGGAGGCGCCGAGGG TTGATCCCGARGATGLD
GCTTGTCATAGCATCAGTAATGAGAGCAGCAGTCGCCARAGCGAGTGGGCACCCCGGTTGCCARCARCGGTACACGAACCGGCGCCCCAGGCCARATCTCGTGACGETARAATGGGATCGGAGGCGCCGAGGGTTGATCCCGARGATGLD
GCTTGTCATAGCATCAGTAATGAGAGCAGCAGTCGCCARAGCGAGTGGGCACCCCGGTTGCCARCARCGGTACACGAACCGGCGCCCCAGGTCARATCTCGTGACGGTARRATGGGATCGGAGGCGCCGAGGGTTGATCCCGARGATGLD
GCTTGTCATAGCATCAGTAATGAGAGCAGCAGTCGCCARAGCGAGTGGGeACCCCGGTTGCCAACARCGGTACACGAACCGGCGCCCCAGGECARATCTCGTGACGGTARAATGGGATCGGAGGCGCCGAGGG TTGATCCCGARGATGED

1801 18190 1820 1830 1840 1850 1860 1870 1880 1830 1900 1910 1920 1930 1940 1950
1 1
TTCCATGCTRAGTAAATTTGATACGAGARCTGTATCTACARATCTATCCAGTGTTCTACCTGCGCGCGCGCCTGCAGGTTCCACGATGGAAGAGGAGCTGC TRCTCCTACTTCGAGAGTCACARRARGGAGTTTCCTCCTCCACCGARCCT
TTCCATGCTRAGTAAATTTGATACGAGARCTGTATCTACARATCTATCCAGTGTTCTACCTGCGCGTGCGCCTGCAGGTTCCACGATGGAAGAGGAGCTGC TACTCCTACTTCGAGAGTCACARRARGGAGTTTCCTCCTCCACCGARCCT
TTCCATGCTAGTAAATTTGATACGAGARCTGTATCTACARATCTATCCAGTGTTCTACCTGCGCGCGCGCCTRGCAGGTTCCACGATGGAAGAGGAGCTGC TACTCCTACTTCGAGAGTCACARRARGGAGTTTCCTCCTCCACCGAACCT
TTCCATGCTAGTAAATTTGATACGAGARCTGTATCTACARATCTATCCAGTGTTCTACCTGCGCGTGCGCCTGCAGGTTCCACGATGGAAGAGGAGCTGC TACTCCTACTTCGAGAGTCACARRARGGAGTTTCCTCCTCCACCGAACCT
TTCCATGCTAGTAAATTTGATACGAGARCTGTATCTACARATCTATCCAGTGTTCTACCTGCGCGEGCGCCTGCAGGTTCCACGATGGAAGAGGAGCTGC TACTCCTACTTCGAGAGTCACARAAAGGAGT TTCCTCCTCCACCGAACCT

1951 19690 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2030 2100
1 1
TCAGTGCGCGTGTCCCCTACCCGTCGCTCCACTGTTTTCGGTACACARACCARCAGGGGL TCCTGCATCGLTTCGGCAGCAGCAGTTCTTCARGGGATGL TCAGGAGGTCTCGTGARGTGGTTCCCTGTTACTATTGTGGTGARATGCAR
TCAGTGCGCGTGTCCCCTACCCGTCGCTCCACTGTTTTCGGTACACARACCARCAGGGGC TCCTGCATCGLTTCGGCAGCAGCAGTTCTTCARGGGATGC TCAGGAGGTCTCGTGARGTGGTTCCCTGTTACTATTGTGGTGARATGCAR
TCAGTGCGCGTGTCCCCTACCCGTCGCTCCACTGTTTTCGGTACACARACCARCAGGGGC TCCTGCATCGLT TCGGCAGCAGCAGTTCTTCARGGGATGC TCAGGAGGTCTCGTGARGTGGTTCCCTGTTACTATTGTGGTGARATGCAR
TCAGTGCGCGTGTCCCCTACCCGTCGCTCCACTGTTTTCGGTACACARACCARCAGGGGC TCCTGCATCGLTTCGGCAGCAGCAGTTCTTCARGGGATGC TCAGGAGGTCTCGTGARGTGGTTCCCTGTTACTATTGTGGTGARATGCAR
TCAGTGCGCGTGTCCCCTACCCGTCGCTCCACTGTTTTCGGTACACARACCARCAGGGGC TCCTGCATCGLTTCGGCAGCAGCAGTTCTTCARGGGATGC TCAGGAGGTCTCGTGARGTGGTTCCCTGTTACTATTGTGGTGARATGCAR

2101 2110 2120 2130 2140 2150 2160 2170 2180 2190 2200 2210 2220 2230 2240 2250
I 1

CCCCTARRRRCGTATTCCCTGCATTTAGATTTTTGCCGCACCAARACARCGGLTCTGTATAGGCGGTATGGTCTCAGTACGCTGCGCCTCAATATGGGARTACCGACTCGGTGCATTCCAGAGGCCGTGTCTGARGC TACARGAGARGAR
CCCCTARARRCGTATTCCCTGCATTTAGATTTTTGCCGCACCARRACARCGGLTCTGTATAGGCGGTATGGTCTCAGTACACTGCGCCTCAATATGGGARTACCGACTCGGTGCATTCCAGAGGCCGTGTCTGARGCTACARGAGARGAR
CCCCTARARRCGTATTCCCTGCATTTAGATTTTTGCCGCACCARRACARCGGCTCTGTATAGGCGETATGGTCTCAGTACGCTGCGCCTCAATATGGGARTACCGACTCGGTGCATTCCAGAGGCCGTGTCTGARGCTACARGAGAAGAR
CCCCTARARRCGTATTCCCTGCATTTAGATTTTTGCCGCACCAARACARCGGCTCTGTATAGGCGGTATGGTCTCAGTACACTGCGCCTCAATATGGGARTACCGACTCGGTGCATTCCAGAGGCCGTGTCTGARGC TACARGAGAAGAR
CCCCTARARACGTATTCCCTGCATTTAGATTTTTGCCGCACCAARACAACGGCTCTGTATAGGCGGTATGGTCTCAGTACACTGCGCCTCAATATGGGARTACCGACTCGGTGCATTCCAGAGGCCGTGTCTGARGCTACARGAGAAGAR

2251 2260 2270 2280 2290 2300 2310 2320 2330 2340 2350 2360 2370 2380 2330 2400
I 1
CTTGACGCCTTTACCCGCGCTTGTTATGARTGTGTGARGGTGTCARTCATTCCCTGTCCAGGATGTGGCACACACATGCGLGTGCACGATCTTCCTGARCACGCGGARGCCTGCARGAGCGGTGCARATTCAGGTCGTAGGACGACAGTT
CTGGACGCCTTTACCCGCGCTTGTTATGARTGTGTGARGGTGTCARTCATTCCCTGTCCAGGATGTGGCACACACATGCGLGTGCACGATCTTCCTGARCACGCGGARGCCTGCARGAGCGGTGCARATTCAGGTCGTAGGACGACAGTT
CTTGACGCCTTTACCCGCGCTTGTTATGARTGTGTGARGGTGTCARTCATTCCCTGTCCAGGATGTGGCACACACATGCGCGTGCACGATCTTCCTGARCACGCGGARGCCTGCARGAGCGGTGCARATTCAGGTCGTAGGACGACAGTT
CTGGACGCCTTTACCCGCGCTTGTTATGAATGTGTGAAGGTGTCARTCATTCCCTGTCCAGGATGTGGCACACACATGCGCGTGCACGATCTTCCTGARCACGCGGARGCCTGCARGAGCGGTGCARATTCAGGTCGTAGGACGACAGTT
CTgGACGCCTTTACCCGCGCTTGTTATGARTGTGTGARGGTGTCARTCATTCCCTGTCCAGGATGTGGCACACACATGCGCGTGCACGATCTTCCTGARCACGCGGARGCCTGCARGAGCGGTGCARATTCAGGTCGTAGGACGACAGTT

2401 2410 2415
[t —— F—
TCTTCCARATCGTAG
TCTTCCARATCGTAG
TCTTCCARATCGTAG
TCTTCCARATCGTAG
TCTTCCARATCGTAG

CIF1-Tb427-Li-Lab: CIF1 sequence obtained from T. brucei brucei 427 strain in Ziyin Li lab

Th427tmp.01.7450: CIF1 homolog of T. brucei brucei 427 strain retrieved from TritrypDB

CIF1-Th927-TritrypDB: CIF1 sequence of T. brucei brucei TREU927 strain retrieved from TritrypDB
Thg972.11.17730: CIF1 homolog of T. brucei gambiense DAL972 strain retrived from TritrypDB
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Table S1. List of primers used in this study

(Note: Restriction sites used for cloning are highlighted in red. Mutated nucleotide sequences are
highlighted in green. CIF1 and CIF2 sequences used for PCR are underlined)

1. pZIJM-CIF1-3°’'UTR-PAC:
Forward primer: ATCTAGCCCCTCGAGCACAGTGCTTGTGTCGCCGG
Reverse primer: TTCGATATCAAGCTTTTGTTTTCTTCACTGCGTCG

2. pZIM-CIF2-3’'UTR-PAC:
Forward primer: ATCTAGCCCCTCGAGTTCGGTAGAGCGATATTTTT
Reverse primer: TTCGATATCAAGCTTGGTGTACCTGGTCCTCCCCT

3. Primers for endogenous tagging of PTP-CIF1:
Forward primer:
TATTTCCCCATCCGTGTCATTGCTCATATATTGGTAGGGAGGGATTTCTAAGTTGACGCGAGAAA
GGAGCTTCCGGCACCCAACAATGCCTTTGTCTCAAGAAGAATCC

Reverse primer:
CGTGTAGATGGGGAAATTGACGGTCTCAACGCTGAGCTTTCACTTTGGTTCCTCTCATGACTGAC
TTCCGAGTTGGCTTTGACATCGCGGCCGCTTTCCCATCAATAAG

4. Primers for endogenous tagging of PTP-CIF2:
Forward primer:
TTCTTTTCTTTTTTTTTCTTCGGCTCGTTGAACACTTATTATTGTGTATAGTTGACATATATATA
TATATCTACGTATTCTTCCCAATGCCTTTGTCTCAAGAAGAATCC

Reverse primer:
CCATCAGGTGCGACAATATGAAAGGTGTTGAAAACGTCCCCAGCCATTGCCTTAATCACACCTGA
TCCCCTCGCTGAGGCGGTCATCGCGGCCGCTTTCCCATCAATAAG

5. pGADT7-CIF1
Forward primer: GGAGGCCAGTGAATTCATGTCAAAGCCAACTCGGAAG
Reverse primer: CGAGCTCGATGGATCCCTACGATTTGGAAGAAACTG

(Note: the same primers were used to amplify CIF1-ACC, CIF1-ZnF1™" and CIF1-ZnF2™" from
the pLew100-CIF1-ACC-3HA-BLE, pLew100-CIF1-ZnF1™"-3HA-BLE, pLew100-CIF1-
ZnF2™"-3HA-BLE vectors for cloning into the pGADT7 vector)

6. pGBKT7-CIF1
Forward primer: CATGGAGGCCGAATTCATGTCAAAGCCAACTCGGAAG
Reverse primer: GCAGGTCGACGGATCCCTACGATTTGGAAGAAACTG

(Note: the same primers were used to amplify CIF1-ACC, CIF1-ZnF1™" and CIF1-ZnF2™" from
the pLew100-CIF1-ACC-3HA-BLE, pLew100-CIF1-ZnF1™"-3HA-BLE, pLew100-CIF1-
ZnF2™'-3HA-BLE vectors for cloning into the pGBKT7 vector)

7. pGADT7-CIF2
Forward primer: GGAGGCCAGTGAATTCATGACCGCCTCAGCGAGGGGA
Reverse primer: CGAGCTCGATGGATCCCTAAAACATTGCACAGCATGGCGA
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10.

11.

12.

13.

14.

15.

16.

pGADT7-CIF2-AEF1
Forward primer: GAGGCCAGTGAATTCATGTACTATCCCACTGCTCAC
Reverse primer: CGAGCTCGATGGATCCCTAAAACATTGCACAGCATGGCGA

pGADT7-CIF2-AEF1-2
Forward primer: GAGGCCAGTGAATTCATGACGAGGGCGCTTGATGAC
Reverse primer: CGAGCTCGATGGATCCCTAAAACATTGCACAGCATGGCGA

pGADT7-CIF2-AEF1-3
Forward primer: GAGGCCAGTGAATTCATGGCGTCAGAATTAACATCTTG
Reverse primer: CGAGCTCGATGGATCCCTAAAACATTGCACAGCATGGCGA

pGADT7-CIF2-AEF1-4
Forward primer: GAGGCCAGTGAATTCATGGAGCCTGTGGATCCAGTCGTC
Reverse primer: CGAGCTCGATGGATCCCTAAAACATTGCACAGCATGGCGA

pGBDT7-CIF2
Forward primer: CATGGAGGCCGAATTCATGACCGCCTCAGCGAGGGGA
Reverse primer: GCAGGTCGACGGATCCCTAAAACATTGCACAGCATGGCGA

pLew100-CIF1-3HA-BLE
Forward primer: CATTCTTGACTCGAGATGTCAAAGCCAACTCGGAAG
Reverse primer: AGGATATTCCTTAAGCGATTTGGAAGAAACTGTCGT

pLew100-CIF1-ACC-3HA-BLE

Primer 1: CATTCTTGACTCGAGATGTCAAAGCCAACTCGGAAG
Primer 2: AGGATATTCCTTAAGCGATTTGGAAGAAACTGTCGT
Primer 3: GAGCCTCCATTGAGGGAACAGGAGCCCGAGTTAAGG
Primer 4: CCTTAACTCGGGCTCCTGTTCCCTCAATGGAGGCTC

pLewlOO-CIF1-ZnF1m”‘-3HA-BLE

Forward primer:
CGTGAAGTGGTTCCCGCTTACTATGCTGGTGAAATGCAACCCCTAAAAACGTATTCCCTGGCTTT
AGATTTTGCCCGCACCAAAACAACG

Reverse primer:
CGTTGTTTTGGTGCGGGCAAAATCTAAAGCCAGGGAATACGTTTTTAGGGGTTGCATTTCACCAG
CATAGTAAGCGGGAACCACTTCACG

pLew100-CIF1-ZnF2™-3HA-BLE
Forward primer: CATTCTTGACTCGAGATGTCAAAGCCAACTCGGAAG

Reverse primer (H784A-C788A) :
AAGGATATTCCTTAAGCGATTTGGAAGAAACTGTCGTCCTACGACCTGAATTTGCACCGCTCTTG
GCGGCTTCCGCGGCTTCAGGAAGATCGTGCACGCG

Forward primer (C769A-C772A):
GTGTCAATCATTCCCGCTCCAGGAGCTGGCACACACATGCGC

Reverse primer (C769A-C772A):
GCGCATGTGTGTGCCAGCTCCTGGAGCGGGAATGATTGACAC
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17.

18.

19.

20.

21.

22.

23.

pLew100-CIF2-3HA-BLE
Forward primer: CATTCTTGACTCGAGATGACCGCCTCAGCGAGGGG
Reverse primer: AGGATATTCCTTAAGAAACATTGCACAGCATGGCG

pLew100-CIF2-AEF1-3HA-BLE
Forward primer: CATTCTTGACTCGAGATGTACTATCCCACTGCTCAC
Reverse primer: AGGATATTCCTTAAGAAACATTGCACAGCATGGCG

pLew100-CIF2-AEF1-2-3HA-BLE
Forward primer: CATTCTTGACTCGAGATGACGAGGGCGCTTGATGAC
Reverse primer: AGGATATTCCTTAAGAAACATTGCACAGCATGGCG

pLew100-CIF2-AEF1-3-3HA-BLE
Forward primer: CATTCTTGACTCGAGATGGCGTCAGAATTAACATCTTG
Reverse primer: AGGATATTCCTTAAGAAACATTGCACAGCATGGCG

pLew100-CIF2-AEF1-4-3HA-BLE
Forward primer: CATTCTTGACTCGAGATGGAGCCTGTGGATCCAGTCGTC

Reverse primer: AGGATATTCCTTAAGAAACATTGCACAGCATGGCG

pET29a-CIF1-CTD
Forward primer: GCAGCTGCATATGACCAACAGGGGCTCCTGC
Reverse primer: GACCGGATCCCTACGATTTGGAAGAAACTGTC

pET15b-CIF2-NTD
Forward primer: GCAGCTGCATATGACCGCCTCAGCGAGGG
Reverse primer: GACCAGATCTACCCGTCGACGGCCAGGC
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