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MPAVMGARAAFGAWD YGV FAINNNNES TGIGEWAANARGGQRS PD
MPAAGMGAPAAFGAWD YGW FANMNNYVS TGHGHWMAMNMARGGQRS PDI
MPAAGAEGTPATFGP WD YAV FAINMNEYS TGIENGHWVANARGGQRSAD
MPAABAGAPATFGAND YGV FARMEEY S TGEGEHWMABNARGGQRSAD
MEGABAGARATFGPWD YGM FA TMIEV S TGIEGHEHWMGEARGGQRSAD
MEGABAGARATFGAWD YGV FA TMINEV S TGIIGEHWWVGEHARGGQOR SAD
MEAVEAGARATFGV WD YVV FARMEREV S TGEGEHWVGEARGGQOR S AN
MKAVETGEHRP T FGAWD YGV FANMIENY S TGIEGEHWVGEHARGGOR S AHE
MEAVETGEHRP TFGAWD YGV FANMEEVS TGEGHWVGHMARGGQR S AN
MEAVETGERP TFGAWD YGV FANMINEV S TGNGIMWVGHARGGQR S AN
MAAVIEEAGARATFGAWD YGV FARNMBEYV S TGEGEHWMGHEARGGQRSAHE
MATVIEEIGGARATFGAWD YGV FANMEEV S TGEGHEWVGEARGGQRS AH
MAAVEEBAGARATFGAWD YGV FANMEEV S TGIGEHWVGEARGGQRSAHE

70 80

(9.}
o
D
o
-©
o

TGGRREGANPVGHSMAAS FMS AMQVINGV. PABAAR FGHEK FINWMC
TGGRREGAMPVGHESHAAS FMS AMQVIEIGV PABEAAR YGHK FINWMC
TGGRREGPHEPVGEHSHEAAS FMS AMOVINGV P SEHAAR YGIIK FIRWHMC
TGGRREGANPVGHESHEAAS FMS AMQVINGV. PABAAR YGEK FINWHMC
TGGROWAAVPVGESHAAS FMS AMQVIEIGV PABAAR YGHK FIRWMC
TGGROMWAAVMPVMGEHSNAAS FMS AMOVINGV PABMAAR YGHK FINWHMC
TGGRREAANPVGESMNAAS FMS AMQVINGV PAEA YR YGHK FINWMC
TGGRREAANPVGHESHMSAS FMS AMQVINGV P SHA YR YGHK FIRWNMC
TGGRREAAMPVGEHSHESAS FMS AMQVIEIGV P SHA YR YGHK FIWMC
TGGRREAANPVIGESHESAS FMS AMOVINGV P SHA YR YGHEK FIEWHMC
TGGRREAANPVGHESHEAAS FMS AMOQVINGV PAEA YR YG FK FINGHMC
TGGRRETAWPVMGHESESAS FMS AMQOQVIEGV P ABA YR YGHEK FIRWHMC
TGGRRETANPMGHSNAAS FMS AMQVINGV PANA YR YGINK FINWHMC
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EGOMECSANTAANFEPVMFYRIMGETSA YQ YINEMR FSRAMRECG THQ Y
EGOVIMCSAFTAANFEPMFYRMGETS T YQ YIEMR FNRAMRECG THQ Y
ECGOEMECAANTAANFEPMFYREGETS T YH YIEENMR FFSRAMRECG THEQ Y
MGQANCS THTAANFNPMFEFYRINMGETS T Y YINEMR FNR SMRECG THQ Y
MGQIENN SN TANNFNPIF YRIMGETS T YQ YINMNR FSRAMREBCG THQ Y
AGOMENSINTAFEFEPEFYRMGETS TYQ YINENR FSRAMRECG THQ Y
EGOANNSHETATHFEPVMFYRMGETS T Yl YINEER FSRAMRECG TMQ Y
EGOIMENS VIl TAINN FMPVMF YRIMGEHTS T Yl YINEMR FSRAMRECG THQ Y
EGOMENSVINTANNFMPVF YRIMGETS T Yl YINEMR FSRAMREBCG THQ Y
ECOMENSVIETANNFMPVF YRMGETS T Yl YIHENMR FFSRAMRECG THQ Y
EGOMENCINTAMFFMPMFEFYRINMGEHTS T YQ YINENR FSRAMRECG THQ Y
MGQINN SN TANNFNPVF YRINMGEETS T YQ YINR FSRAMREBCG TIHQ Y
ECOMENSINTANNFNPVFYREMGETS T YQ YINENR FSRAMRECG THQ Y
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Y TGIVAL YA PAIRNTENQV TGINDIM WA S Il S TGNl
Y TGEIVAL YA PAINENOM TGINDII WA S Il S T GENN
Y TGIIVAL YA PAINTINNQW TGINDII WA S Il S TGN
YTGIVAE YAPARNTINNQV TGINDII WA S Il S TGN
Y TGIVAE YA PAINTENQV TGINDI WA Sl S TGN
YTGIVAI YA PAINTINNQV TGINDI WA S NS TGHND
YTGHENAE YAPANNENOW TGINDIIWA SINNS T GIND
YTGIVAL YAPARTENOV TGINDITI WA SIS TGIND
Y TGEIVAE YA PAINNENQV TGINDIIWA SIS T GHENN
Y TGIIVAL YA PAINTINNQW TGINDII WA S Il S T GIND
YTGIVAE YAPARNTENQV TGINDIWA S IHlS TGAN
YTGNVVAE YA PAINTENQV TGINDIIWA Sl S TGN
Y TGINAL YA PANTENQOWV TGIDIIWA SIENNS TGMVIT
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MKAVVWTDA FOUVVMESGFWATNARGAVIEEGG PQOVINRMAQNR SRIW
MKAVVWTDA FOVVVMES G FWATNARGAVIEEGG P ROVIBREAQNHS RIE
MKAVVWTDA FOVVVIMES G FWATNARGANEEGG P ROV FIMEARNR S Rl
MKAVVWTDV FOVVVIMES G FWATIHVR GANEEGG POQOVIES AR NR SR
MKAVV W TDV FOQVVVIMEVG F WWTINA R GVIMIEMG G P WNVIES HAQNHS Rl
MKANVVWTDV FOQVVVIMEV.G F WW/TNA R GVITINEG G P R NVl S WAQNH S Rl
MKANMVIWTDWV FOVIIVIMES G F WWATHGRGA TIHVIGG PQHVINQ FAQNHS RIll
MKAMVVWTDV FQVVVIMES G F WVINARGVIMEV.GG P ROVIETHAQNHS R
MKAVVWTDV FOVVVIMES G F WVINAR SVIMEV.GG P ROVIE THAQNHS Rl
MKAVV W TDV FOVVVIMES G F WVIEA RGVIMEV.GG P ROVIE TEHAQNHS Rl
MKAVV W TDWV FOVVVIMETG F WVVIEARG TMEAGG P REHMEETAQNHS R
MKAMITW TDV FOVIEVIME TG F WVINARG TVAEV.GG PGRVIEEENA KNH S Rl
MKAVTWTDV FOVIEVIMES G F W VARG TMEV.GG P GOVIMEBNAKNHS RIT
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NIEEDFDPDPRSRYTFWT FMMGG THEMWHSMYGWVNQAQMQOR YMSCS TH
NIED FDPDPRSRYTFWT FMMIGG TV WINS M YGMNQAQWMQOR YMACS TH
NIEEDFDIMDPRSRYTFWT FMMGG TV WHSMYGVNQAQMOQR YMACS TH
NIEEDFDPDPRSRYTFWT FMMGG TV WS MYGVNQAQMQR YIRACS TH
NIEMD FDPDPRSRYTFWT FMMGG S VI WEHSMYGVMNQAQWMQR YMACH TH
NIEMD FDPDPRSRYTFWT FIIMIGG TV WS MYGWVINQAQWVOR YMACH TH
NEMD FDPDPRRRYTFWT FMVIGG TIEVWHSMYGWVINQAQWMQR YMACR TH
NMMD FNPDPRSRYTFWT FMWVIGG TV WIS MYGWVNQAQWVQOR YMACR TH
NEMDFNPDPRSRYTFWT FMMGG TEVIWES MYGVNQAQMOR YMACR TH
NIEMDFNPDPRSRYTFWT FMMGG TV WHSMYGVNQAQMOQR YMACR TH
NIEMD FDIBMDPRSRYTFWT FMMGG TV WS MYGMNQAQWQR YMACR TH
NIEMD FDIMDPRRRYTFWT FMMGG TV WS M YGVNQAQWQR YMACR TH
NEMD FDIMDPRSRYTFWT FMVIGG TV WHSMYGWVNQAQWVQOR YMACR TH
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RKAKHAVIBENQNGENAIVI TSAACCGINEMFMFYSDCDPENTGRIESAP
RKAKHAINBNINONGHE FIENNGS AACCGHNENNFMF YSDCDPHENTGRMSAP
RKAKEAVIRINQEGHE FIMIVAISAACCGIVMFMFYSDCDPEBETGRIMSAP
RKAKHANEVNONGHE FIRIVASAACCGIVMFV Y YKDCDPIEETGRIEAAP
GKAKEANMEVNOEGEFIIVASAACCGIVIMFVY YKDCDPEETGRIESAP
GOAKEANMNIENOMGE FIENIVIS SAANMICGIVMIVMFYSDCDPEETGRIESAP
KQAKHAIMBINOVIGE FIRIVIS SAACCGIVMFV F Y TDCDPIMMMGRIIS AP
KQAKNAMBINOWVIGE FERDVIS SAACCGHIVIMFMF YSDCDPEEMEGRIIS AP

KHANMBINOWVIGE FINDV S SAACCGINVMFV F Y TDCD P NG RIS A P
KQAKHANETNQOHNGE FINIVIES AAGCGINIMFAT YITDCDPEMEAGRIISAP
KQAKHANMETINOVGE FINIVIS SAAACGIVMFANYVDCDPEEAGHIISAP
KQAKHEAVIEVNQNGE FINIVS SAAFCGINIMF T F YWDCDPHEEAGRIESAP
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DQ YM Pl FVANDI FEIDIE P GVIP Gl FNACA YSG TS TAS TSIMNAMAANI TV
DQ YM Pl FVAEDI FEDEP GVIP Gl FHA CA YSG TS TAS TSINAMAAVITH
DQ YM Pl FVANDI FIEDIP GVIP Gl FHA CA YSG TS TAS TSIENAMAAVI TV
DQ YN P FVANDIE FIDIE P GVIP Gl FA CA YSG TS TAS TSINAMAAN TV
DO Y P EMEVAND FIEDE P GV P Gl FACA YSG THS TAS TSIINAMAAM TV
DQ YN P ENEVANDIT FEDIE P GV P Gl FWACA YSG THS TAS TSENAMAAN TV
DEl Y P BNEVANDA FDDMP GVIP Gl FA CA YSG THS TAS TSIMNAMAANI TV
DQ YN P ENEVANDI FEDIE P GV P Gl FACA YSG TS TAS TSIMNAMAAM TV
DQ YM P EEVABDIE FEDEP GVIP Gl FNA CA YSG TS TAS TSIENAMAAVI TV
DQ YN P IMEVANDAD FEDI P GV P Gl FWACA YSG TS TAS TSIMNAMAAN TV
DQ YN P EEVAEDIE FEDIE P GV P Gl FACA YSG TS TAS TSINAMAAW TV
DQ YN P ENEVANDI FIEDIE P GVIP Gl FIBACA YSG TS TAS TSIMNAMAAM TV
DQ Y P EMVAEDIT F VDIl P GV P Gl FBACA YSG THS TAS TSIMNAMAAN TV
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EDINTK PRIETGHAPRREVINTS KGHES N YGSACHNAVAANS SING GGV
[EDIETK PINEP GINA P RREVIEV S KGESEV FGS ACHAMAANES SIHMEGGGVIE
EDEVKPCRPGHS PRREVIEVIS KGESIEYGSACHSMAANS SIEG GGV
EDINTR PREPGINAPRRIEMINTS KGEHSIEV YGSACHTMAAMNS SHNGGGVIM
HDIMIKPREMP SHAPRKEM FIES KGHS FIRYGS TCH TMAANS S INNGGGVIN
EDIITK PRMPGINA PRKIEV FIllS KGHES FIl YGSACHTVMAANS S MNEGGGVIN
EDITKPREPNEHAPRKEVIES KCGHESIINI YGSACHTVAANS S NG GGVl
EDIETKPREQNNAPRKEVIIES KGESII YGSACHTVAANS SIMEG GGV
EDIETKPRER SHAPRKIEVIFES KGESIME YGSACHTVMAARS SINEGGGVE
HEDITKPRER SHAPRKEVIFES KGESINE YGSACHTVAANS SHEG GGV
EDITKPREP SHAPRREVINES KGESIMI YGSACHTMAANS SINEGGGVIE
KPREPNEAPRRIEVIIDS KGHSII YGSACHTMAANS SHEGGGVIM
EDIETKPREPSHTPRREVINES KCGHSINI YGSACHTVAANS SING GGV
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QGS FTVMGVIGG PINGA FANGHNINEP A S NA P GVIES GIEGVG Il S WM
QGS FTVMGVIIS GPIMNGA FANGHM FNPACNA PGVINS GINGAG F SIS WM
QGS FTVMGVINS GPIMNGA FAINGM FIEPACN T TGVl FGING S G FIlN S I WM
QGS F TVMMGVILS G PIMNGA FANMGHM FIll P ACNA PGVl FGING S G FIIND S WMV
QGS FTVMGVILS GPIMNGA F TINGNINEP A CN T PGVIlS GIll TAGHAMN S WM
QGS FTVMGVALS GPIMEGA F TINGMIMEP ACN T P GVINS GINA AGHAN S WM
0GS FT—SIP_A F—F.PACHTP—S-A-A-S-W-
QOGS F TVIMGNED S GIP VNG FINP A CIN T P K@} SIHWM
QGS FT—S-P-Z-S F_F-PACHTP-A-A-A.S-W-
QGS FTVMGVIIS GPIEMNGA FINNGM FIEPACN T PGVINA GINGA GIA NS WM
QGS F TVMMGVANS GPENGA FINNGH FliP A C NIll P GVIN S GINA S GINVIN S I WM
QGS FTVMGVALS GPIMNGA FVINGM FIP S CN T S GVIlS GINA AGINA N S I WM
HGS FTIHIMGWVIISGPMEGA FINNGMFINPACN THGVIES GEAVGENANS WM



|dentity

Fukomys anselli
Heterocephalus glaber
Cavia porcellus
Octodon degus
Mus musculus
Rattus norvegicus
Otolemur garnettii
Macaca mulatta
Pan troglodytes
Homo sapiens
Canis lupus

Sus scrofa
Orcinus orca

Identity

Fukomys anselli
Heterocephalus glaber
Cavia porcellus
Octodon degus
Mus musculus
Rattus norvegicus
Otolemur garnettii
Macaca mulatta
Pan troglodytes
Homo sapiens
Canis lupus

Sus scrofa
Orcinus orca

Identity

Fukomys anselli
Heterocephalus glaber
Cavia porcellus
Octodon degus
Mus musculus
Rattus norvegicus
Otolemur garnettii
Macaca mulatta
Pan troglodytes
Homo sapiens
Canis lupus

Sus scrofa
Orcinus orca

Identity

Fukomys anselli
Heterocephalus glaber
Cavia porcellus
Octodon degus
Mus musculus
Rattus norvegicus
Otolemur garnettii
Macaca mulatta
Pan troglodytes
Homo sapiens
Canis lupus

Sus scrofa
Orcinus orca

Identity

Fukomys anselli
Heterocephalus glaber
Cavia porcellus
Octodon degus
Mus musculus
Rattus norvegicus
Otolemur garnettii
Macaca mulatta
Pan troglodytes
Homo sapiens
Canis lupus

Sus scrofa
Orcinus orca

S
N
o

480 490 500

ANGATEYPPSHQ THMGVIEP S SATGCHEMS FSNASVIEY - SIHA THN - -NS
ANGATHYPPSHO THMGVINPS SATACMMS SSNASVIMNDSHMP TMNASAS
ANGATHYP P SHOIMMGVINP S SAAGCHEMPS SNTSVINNDANP THN - -GS
ANGATEHYPPSHOQ THIGNETS SAAGCNMMP S SINASVINND PHP THN - -ilS
AMGATEYP PGHE THGEMP TSAAGC TNASHEMPSPPE-----------
AMGATEYP PEGHO THCEMP TSAAGC TNDSIENEP PE - - ---------
ANGATEYPPSAQ THGHEPSSAMRCHMAP SANASCGEMNDPE--------
ABNGATEHYPPSHQTHRVMEEPS SAARCEHANSVMINA SGEENDMA - - - - - - - -
ABGATEYPPSHOQ THRNMEMPS SAARCMANSMNASGEMMDPA - -------
ANGATHYPPSHQTMRVIMPS SAARCMANSMINASGEMDPA - - - - - - - -
AMIGATEHYPPSNQSHGMEP S SSAGCAMPSANASDINNMGHE - - -------
AMGASHEYP PSAQSHEGINENP SSAAGCANP TANASGHE@BP - - - ------
AMGATEYPPSAQSHGENP SSAAGCAMP SANASCGINERP - - - - - - - - -
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GEPSAGMITGSGSSSAEAPGRPANVHS FYAHNS YIY YGANG Tl T TVIEC
SHPSMIGMTGSGISSSAGIDPGRPANAHES FYANS YEY YGANG TH T TEEEC
SIHENAENTGEFEGSS SAMDPGEGRP TIHAHS F YANS YHY YGANG TH T TENC
BESNTE - — - - — - SSSANMDEGRPANADS FYSIES Yl Y YGANG TN T NN
---AANTSREEPSSGEESGRPAFADT FYANMS YHY YEGANG TH T THENC
---ATNASNGEPSSGHDTGRPANADT FYANS YHY YGANG TH T TEEEC
-ENAANASNRSPSSREMDESQPAMNANS FYANS YHY YGANG THT THEMNC
-ENPANDSSRAPSSGMDASRPANADS FYAIS YHY YGAING TH T TVIEC
-EEPANDSSRAPS SGMDDSRPANADS FYANS YMY YGANG THHT TVMC
-INPANDS SRAPSSGMIDASRPANADS FYAHS YIY YGAING TH T TNVlC
-IEANNTS SRNP S PGMDEMGR PA.A-S FYANS YHY YGANG THS TNilC
-MINAMNASS TASSEHETDPEQPINNEAAS FYANS YN Y YGAING TS THEC
-MEAANASSRASSEHEMDPDQP THTDS F YARS YHY YGANG TMS TVC
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GAIVS YETGP TKRS SIHG PGIMEWWDINTRQ TASWMA P TEHDVA TEHDDGI
GAIVS YETGP TKRS SIHG PGINEWWDIETRK TASWA P KIEDVA THGDGI
GAIVS YETGP T TR SMlG P GINEWWDINTRQ TASMA P KIEEVA TIHNDGH -
GAIVIS YMTGP TKRSANGPGINEWWDIEERQ TASVA P RIEEEVG TVDD GV
GAINES YETGP TKRSSHGPGIEMEWWDINARQ TASVMAPKED T T TIHED S IV
GAINES YETGP TKRS SHGPGINEWWDINARQ TASVA PKED TA THEES IV
GAmVIS CHTGP TKR SDING P Gl W WDIEVRQ TA SMA P KIEEVAVIRDD S IV
GAWMESCHETGP TKRS THHA PGIMNWWDINARQ TASMA P KIEEVIA
GAIMISCHETGP TKRS TINA PGINNWWDINARQ TA SMA P KIEEVIA

GANES CETEP TKRS T

GAEWS CETGP TKR SANG P GINEWWDETRO TA SVA P KESNVA TEDD S I
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K-GIEEEIP SGAKSAPT---FRPAAEDEPHEFE-QCHAKGRGSWGEGPSS
K-GEEETPVGAKSAPDSRDFHEP TEEENRPEFE-QHEBARGPGPWAPSG
--SPEHEIPAEBAKSACD---FRPTEHDNCPEFE-REEGKGTGPRAPCS
K-SPGEITAGAKSAPD---FQPIEEDHQOEFN-QSQEKGSGRWAPSS
K-GPEDIEPAATKKPPG---FRPHAETHPHEYEGHDAHE TN
K-GPEDIPAMITKKPPGE---EKPGAETHPNYNGHDVIE T NI
%--P-PP-T PPG---FlS TNEDHVV FERGOKEMAGMS SWTPHS
K-GPEEEP TGNKKPPG---FHEP TNEDREF FEGOKHEEEGAGSWTP
K-GAEEEPPGTKRPPD - - - FEPNDEDHIENN FEGOKEVNGAGSWTPRS
K_A-PIA-KKP PD - - - FlS TNEDHEN FEGOKEVMNGAS SKTPES
K-GAEENPPGTKRRPD- - - FHP TDEDHEN FEGOQKEMNGAGSR TPGES
650 657
ﬂ—-_*
CRDODPRDHETN
GKGKGHEQDIET NI

GKGWW -lD Y T NE
GKGRD -EDRETNME

GSDGN -D PO TNmE
RHDGGRDQRIETNMHE



Figure S12. Protein alignment of Natrium-lodid-Symporter (NIS) from different mammal species.

The mRNA sequence of F. anselli was obtained from RNA-seq and subsequently translated, other sequences
were retrieved from NCBI databases with the following accession numbers: Heterocephalus glaber
(XP_004873534), Cavia porcellus (XP_003465226), Octodon degus (XP_004646953), Mus musculus
(NP_444478), Rattus norvegicus (Q63008), Otolemur garnettii (XP_003796602), Macaca mulatta (EHH29802),
Pan troglodytes (XP_524154), Homo sapiens (NP_000444), Canis lupus (XP_541946), Sus scrofa (NP_999575),
Orcinus orca (XP_004277608).



