Cell Host & Microbe, Volume 11

Supplemental Information

Evolutionary and Functional Analyses of the
Interaction between the Myeloid Restriction

Factor SAMHD1 and the Lentiviral Vpx Protein

Nadine L aguette, Nadia Rahm, Bijan Sobhian, Christine Chable-Bessia, Jan Minch, Joke Snoeck, Daniel
Sauter, William M. Switzer, Walid Heneine, Frank Kirchhoff, Frédéric Delsuc, Amalio Telenti, and
Monsef Benkirane

Supplemental Experimental Procedures

Primate material and SAMHD1 sequencing

Predicted SAMHD1 coding sequences were retrieved from genome assembly projects on
Ensembl (http://www.ensembl.org/info/about/species.html) for Human (GRCh37 of Homo
sapiens), Chimpanzee (CHIMP2.1 of Pan troglodytes), Sumatran orangutan (PPYG2 of
Pongo abelii), Gorilla (gorGor3.1 of Gorilla gorilla), Northern white-cheeked gibbon
(Nleul.0 of Nomascus leucogenys), Rhesus macaque (MMUL 1 of Macaca mulatta),
Common marmoset (C_jacchus3.2.1 of Callithrix jacchus), Tarsier (tarSyrl of Tarsius
syrichta), Bushbaby (BUSHBABY1 of Otolemur garnettii), Gray mouse lemur (micMurl of
Microcebus murinus) and for Tree shrew (TREESHREW of Tupaia belangeri). SAMHDI1
sequences were aligned and used to design specific primers in conserved regions of the 5 and
3’ untranslated regions (UTRs) for PCR amplification.

Samples from NHPs were collected during their annual health surveys or at necropsy in
accordance with each institution’s animal care and use committee guidelines. Total RNA was
extracted from tissue and cells from a panel of 25 primate species (Supplementary table 1)
using Qiagen RNeasy Plus minikit. cDNA was prepared by reverse transcription using
Transcriptor High Fidelity cDNA Synthesis Kit (Roche). Multiple independent PCRs were
performed on cDNA with Pfx Supermix using primers in UTRs (Life Technologies) and
subsequently sequenced. The PCR products were cloned into the pCR-BluntII-TOPO vector
(Life Technologies) and several individual clones (n=5) were sequenced to identify allelic
variants.

Cdl lines, transfections, transductions and infections

Adherent (HeLa and 293T) and suspension (THP-1 and U937) cells were cultured in DMEM
or RPMI supplemented with 10% fetal calf serum (FCS), ultraglutamine and antibiotics. THP-
1 cells silenced for endogenous SAMHD1 expression through shRNA were maintained in
media supplemented with 1pg/mL puromycin. All cell culture reagents were purchase from
Lonza. U937 and THP-1 cells were differentiated overnight with 30ng/mL PMA (Sigma).
Transfection of 293T cells was achieved using the standard phosphate calcium transfection
protocol. HeLa cells were transfected using the jetPEI kit (Polyplus). Expression of SAMHD1
and Vpx in U937 and THP-1 cells was achieved through transduction with MLV particles.
THP-1 cells were infected with 100ng equivalent of p24 of HIV-LUC-G.

Virus production



Viral particles were produced from 293T cells using the standard phosphate calcium
transfection protocol. Briefly, for HIV-LUC-G production, 293T cells were transfected with
8ug HIV-LUC and 2pug VSV-G encoding plasmid, for shRNA production 4pug shRNA
construct, 4pg packaging plasmid, 2ug VSV-G encoding plasmid, for MLV transduction
particules Sug pOZ construct, 2.5ug packaging plasmid and 2.5ug A-MLV envelope
encoding plasmid and for VLP-Vpx production, 8ug SIV3+ was co-transfected or not with
2ug VSV-G encoding plasmid. Media was replaced 16 hrs post transfection and viruses were
harvested 24 hrs later, filtered at 0.45um. When required, p24 concentration was measured by
ELISA (Innogenetics).

Cell extracts preparation and Western blot analysis

Whole cell extracts were prepared with 0.5% triton, 150 mM NaCl, 10 mM KCL, 1.5 mM
MgCl2, 0.5 mM EDTA 10 mM B-mercaptoethanol, 0.5 mM PMSF. Mouse anti-SAMHDI,
and anti-DDB1 were purchased from Abcam. HA (11 clone 16B12) and Tubulin antibodies
were from Covance/Eurogentec and Sigma, respectively.



DosiR
HADFEQFRER

ESAE D Se GLELHT DI

PENTRS ABADES PGRPELHP DMK TWG PEQVCS FLRREG FPE AL LEN PR -

GIEN

GGt Et.l.l KNIRENKL G-LLi LDESH: E\lﬁ\"~ ¢
EN XX

HE ITG’I.LI‘II D!S

= b3
W ORAMS EQPS KA pRMOWS PATFBS T PS5 ANAES #GLE LD DK THG PEQVCEF LEREG YRE PL LY NER K1 TGS L
MORAMSEQFPS KA PRCO@S PRTPRS TPSARAGHRS PG LllLEPOBK TWG PEQVCS FLOREG FRE Lnxnnzwnﬁlhmmls
MOQRREEQBIERBEORDEDR 3 cm poliv vucpEQUOS BL o T pELnESUPE
IDOADEEDPSIN?BCDDEPNTP’TDslu. -4 LHJ‘ KTWG PEQV CEPLFRUD?.!P mﬂﬂ(TlZHJ{'TG'LLPCLDIEH?EHLDVESY
MUQADSEQPSKRPRCODS PRTFPMTPEAREADRSMGRELHP KTI\‘GPBOVC‘SILRRGG?’BP LLENIRENKITGELLPCLOESHFENLGVSSL
MOOADEEQPSKRPRCDDS PRT P T PSAEA D -l;flhll?t.KT'ﬁFBO VCEFLARGG FY LLENIRENKITGEBLLPCLOEEHFENLGVES
NOQADSEQPSKRPRCDDS PRTPENT PSAEA DS TWOPEQUCS FLARGG FRE HIRENKITG 5 ERX
HOQADEEQPSKRPRCDDSFRT P T PSAEAD vfll‘ [TIFGFBGVCSPLQKGGV' ErfiL ‘“'IRZNKITG’I.LFCLDZSHIL)ILGVBS‘ E
WOUADSEQPKRPRCODS bR TPAMT 95 AEA DRSMOBEL NP UBK THG PEQUCS PLARGG FRE P NIRENKITGELLPCLDESHFENLGVSS LMERXELLS YIOH uuu
13, Nomurcwn, Jevcoger_Lnsestd M ORADS EQPSKRPRCODS PRTPSS TPSAEADNS PGLELNPOYKTWGPEQVCS FLARGS FllE ML LEN IR ENK I TGELLFCLDES HFENLOVSS LOERKKLLS Y1
HORADEEQPERAPRCDDS PRT PSS TPEAEADNS PGLELHPDYK TWG PEQVCS FLRRGG FIEPIL LEN IRENK I TGELLPCLOESHFENLGVSS LGERKKLLE YT
HONADSEQPSRAPRCDDS FRTPSSTPSAEADNSEGLE LS DY K TWIFEQVCS FLERGG e FL LXK IMENK I TGALLPCLOES NFENLGVESSGERKKLLE Y1 OR qntl
HORADSEQPSERPRODDE PRYPSSTPSAEADWSHOLELBPD YR TWHPEQVCS F ROGFEEFELLEN IMENK I TCALLPCLDES AFENLOVSSBGEREELLEYIQR QT HT
MORADSEQPSERPRCODIPRTPSHMTPSAEADWE POLELEPDYETWOFEQVCS FLAROG FllE LLENIRENEI TGPLLPCLOESRFENLOVSS LOERKEKLLEYI QR ﬂl)(l
MORADSEQPSKRPRCDDS FRTPSMTPEARADNS PGLELUFDYKTWG FEQVCS PLARGG Ff LLEKIAEN@ITGALLPCLDESRYENLGVSS LGERKKLLS YI QR
NolAbs:oPsl:anbnspnPs TESAEADNSPOLELUPDYXTHGPEOVCSPLARGG TME VL LENINEY ITGAI.LI‘CLDIS]PR!LOVBSLQBRRKLL&YIOH 014
QF5KAPRCDDS FRT PSS TREAEADWE FEQVCRFLARGG E AL LEN IRENKI TGALLFCLOEE HFENLGVES LGERKKLLEYIOALGOT
r(uw\ns opsluncnnsnnss‘msuanus:ﬂLsr.uurnucpsov:!nnlﬂc.r e of !.T.mnnxuxnaiu.i.?cr.n!s!rzlr.u\rssLuskxxr.r.sﬁom.ﬁon(r
HOQADSEOPSKRPRCODS PRTPSS TRSAEADNS POLELHPDYKTHOPEQVCRPLARGG FE PILLEN IR ENKITGALLPCLDESRFENLOVES LOERKXLLEYIQRLOQINI
mooAnSEoPS KRR FO0S PRT PSS TPSAEADWS FORELEFDYKTWAFEQVCEF LBRGG FlE PRL LN IENK I TOALLFOLDESAFEN LOVSS LOERKKLLE YIQRLG QT
HOGADSBOFE KA PREDDS PRTPSS TPSARADNE POLELNPOYK TG PEQVCRPLARGG R FRLLEN TN ENKI TGALLPCLORS HFENLOVES LOBRKKLLEYI QRLOQINT
NQOADSEOPSKERPREDDS PRTPSETPSARADES PGLELAPDYKTWG PEQVCOFLARGG FREPRLLEN IRENKITGALLPCLOES HFENLGYSS LGEREKLLE YIORLGOT |
HQUADSEOPSRR PRPDDS PRTPSS TFSAEADES POLELEP DK THG PEQVCPPLARGG FBEPALLEN IR ENK I TGALLPCLDES APENLOVSS LOEREELLE YIQRLGOT
WaaADEROPAXR DAKDLE PRTRSNT PEARATNE BG LRI POYE TG FEQY CIRFLARCE FERD LLENIRENKITGALLPCLOEE HFENLGVES LGERKKLLE YIQREGOT
HOOADSEOPSERPREDDS PRIPSMTPSAEADES POLELRPDYK TWOPEQVCPFLARGO FEPRLLEN IRENK I TOALLPCLDES HFENLOVES LOEREKLLEYIORLOQT
HOOADSEOFSKR PREDDS FRTPSSTRSAEADNS PGLELEPDYK TWG PEQVCRFLARGG FEE PN LLEN IBENK I TGALLPCLOES HFENLGVSS LOERKK LLE YIORLGOT
MQUADEBOPSRA PRRDDE FRTPSE TPEARADNS POLELEPDYK TWG FEQVCRFLARGG FEE PRLLEN IR ENK I TGALLPCLOKS HPENLGYSS LGERKKLLE YIQRLG QL
HOGADEBOPSER PREDDS PRTPSS TPSARADES POMELRPDYE THG PEQVCEFLARGG FAIE PELLEN IRENKI TGALLPCLDES AFENLOVSS LOERKKLLE YI QREGOT
MOQADS| EF]

13, Normatcus Jrucogee Emarmbl  FARY CEV DN ELHI CARDEEVGH LY DN HTHKS LHRRAYOHKVGHI1DTHI TDAFLEADDYI EI TGAGGKKYRTS TAIDONEA YTKLTONI PLEILYS TDPKLK
Fiylobates_lar®

INDPIRGHIEFHPLLUMRIIDTY

R
DTHAVINDPINGHIELHPLLUBRIIDTP

QFSKRPREDDSE PRTFSSTPSAEADES PGLELHPDYRTWG PEQVCEFLARGG K]
m

&1 0 VNG THGHTELH LLRIID 6 QRLRYIKQLGGG V: 76 SR EHSLEVG LG Ly

FORLE vllX
FORLRYIE

|LLENIRENKITGALLPCLDES HFENLGVES LOERKKLLE YIQREGOT
[ E

[ e [
\LoEX Q! ELQTSERDLOVOTAGLCHDLGHG! F SHMFDGH TIL
QLGGGYYVFTPOAS ANRFERSLOVG T LAGCLYAMLEER QP ELOI SERDLCVOIAGLCHDLG HGFFS HHFDGRFI P
UT-frﬁﬁ'f\'\’f?gﬁﬁH'Iil‘?KHSLG\‘QTL!\ﬁf[:VFJ\WHBﬂPBLDITZgUI:g:ﬂiﬂGLCHDI-Gl!ﬁ'FFs'IiNYDGFfIPl-

DTHEVINDPINGHIELUP LR I I DT POFQRLRY IEQLGGG Y YVFPGAS HNAFENELGVG Y LAGCLVRALAER QPELQI S £l QIAGLCHOLGHG FFSEMFDGRFIPL
DTHEVINDPINGHIELHPLUMRIIOTPOPORLEYIRQLGGGYYVFPCASHNRFENS LOVGYLAGCLVRALGER QPELGISERDMLCVOIAGLCHDLG HGPFEHMFPOGRFIPL

INDPIHGHIELHFLUMAT I DT POFORLAY IKQLGGGY YV FFGAS HNRFENS LGVG Y LAGCLYVAA LCEX 0P LI S ¥R DL CV OIAGLOMDLGHG FFE HMFOGRFIFL
OTHEVINDPIRCHIELHPLLVRIIDTPOQFORLRYIKQLOGGYYVFPCASHNRFERS LOVO Y LAGCLVEALEERQPELQISERDILCYQIAGLCHDLGHGPFSHMFOGRFIPL
DTHRVINDPIHGHIELHPLLYRIIDTPOFORLRYIRQLEGC Y YVFPCAS HHRFERELOVO Y LAGCLVRALBEROPELOISERDMLCVOIAGLCHOLORGPPSHHFDGRFIPL
DTMEVINDPIHGHIELEPLUBMRIIDTPOFQRLEYIKQLGGG Y ¥YVF PGASHNRFERSLGVGYLAGCLVAALGERQPELOTSEADMLCVOIAGLOHDLGHG PFS HUFDGRFIPL
DTHEVINDEINGHIELNPLLMAII DT PQFORLRYIEQLOGGY YV FPGAS HNAFENELGVG Y LAGCLVRALEER OPELQISERDILCVOIAGLONDLG UG PFS IMFDGRIFIPL
DTEEVINDPIROHIELRPLIMRIIDTPOFORLRYIRQLGGGYYVFPOASHNRFERSLOVOYLAGCLYRALEERQPELOISERDMLCVOIAGLCHDLGHG PPS BMFDGRFIFL

DTMEVINDPINGHIELEPLIMRIIDTPOFORLRYIK
DTHEVINDPIHGHIELHPLLVRIIOTPQFQRLRYIR

el DTMEVINDPIHGHIELHPLLVRIIDTPOFORLRYIE
DM

KVINDPINGHIELMPLLVRAIIDTFOFORLRYIR

ODTMEVINDPIMGHIELHPLLVRIIDTFOYQ
DTH*VI HBPI QWIIIII!.NI’LINRII DTPOF

HLEYIE
HLRYIE

FORLRYIE

DTHK\!INI}PIIIG!II !LIII‘LL\H’!iI DTE

HLRYIK

DTMEVINDPIHGHIELHPLLVRIIDTP
DTMEVINDPIHOHIELHPLLVRIIDTP!

RLRYIE
ALRYIE

DTMEVINDFIMNGHIELHPLLVRIIDTF

HLRYLIE

DTHEVINDPINGHIELHPLLVRIIDTP
DTHEVINDPIHGHIELHPLLYVRIIODTP

DTHEVINDPI HGHI ELHPLLVAII DT PGP QLR Y IK QLG G Y YV F POAS HNAFEIELGVO Y LAGCLYAALGEKQPELQISERD.
DTHEVINDPIHGHIELHPLLVRIIDTPOFQRLRYIRQLGGGYYVFPGASHRRFERSLOVCGYLAGCLVRALGERQPELQISER

RLRYIE
HLRYIK

e

LOGOYYVFPGASHNRFERS LGV Y LAGCLVAALGEE QP ELQISERDELCVQIAGLCHULGROPFS HMFOGRFIPL
LGGGY Y VP PGAS HNRFERS LGVG Y LAGCLVRALEEEOPELQISERDIILCV QIAG LCHDLGHG PFE HMPDGRFIPL
LG YVFPOASNNRFENS LGVG Y LAGCLVRALGERQPELOISERDILCVOIAGLCHDLGHG PPSHMFOGRFIPL
LGGGY YV FPGAS HERFEHELGVG Y LAGCLVAALGER QPELQISEADILCVOIAGLCHDLG HG FFE MMFOGRFIFL
LGGGY YV FPGAS MR PEME LGVG Y LAGCLVAALGERQPELQISERDILCVOIAGLCHDLG MG PPSHMFDGRIFTPL
LGGGYYVFPGASANRFERS LOVO Y LAGCLVRALGERQPELOISERDILCVOIAGLCHDLGRGPFSHMFDGRFIPL
GAEHKRFERSLGVGYLAGCLVRALGEEQPELOISERDILCVOIAGLCHDLG G PFS HNF DG FL
GASHNRFEHSLGVG Y LAGCLVAALGERQPELQISERDILCVOIAGLCHDLGHGPFSUMFDGRFIPL
LGGOYYVFPOAS HRRFENS LGVO Y LAGCLVIMA LGEROPELOI SERDILCVOTAGLCHDLGRG PESEMFDGRFIPL
LOGGYYVFPOASHNRPERSLOVOTLAGCLVAALOERQPELQISERDILCVOTAGLCADLG RO PFSRMFOGRFIPL
LGGGYYVFPGAS HHRFENS LGYGY LAGCLVAALGEK QPELDISEADI LCVQIAGLCHDLG HG PFEERFOGRFL PL
LOGGYYVFPOASHNRFERSLOVO Y LAGCLYRALGERQPELQISERDILCVOIAGLCHDLGRGPPSHMFDGRFIPL
GGGy YV FPGAS NN FEHE LGVG Y LAGCLVRALCERQPELOQISERDILCVOIACGLCHDOLCHG PFEEMFOGRFIPL

CVQIAGLCHDLGMGPFEUMFDGREIPL
CVQIAGLCHDLGRGPFSHRFDGRFIPL

DTMEVINDPIHGHIELEPLLYVAIIDTPOFORLR Y IKQLGGGY ¥V FPGASHNAFERS LOVGY LAGCLVAALGER QPELOISEADILCVOIAGLCHDLG HG PFE ENFDGRFIPL
DTMEKVINDPIHGHIELHPLLVRIIDTPOFORLRYIKQOLGGOY YVFPGAS HNRFENSLGVGY LAGCLVRALGEKQPELOISERDILCYOIAGLCHDLGHGPFSAMFOGRFIPL
DYMEVINDPIHGHIELHPLLVRIIDTPOFQRLRYIKQLOGO Y YVFPGASHNRFEHSLGVG Y LAGCLVRALGERQPELQISERDILCVOQIAGLCHDLGHG PFSHMFDGRFIPL
DTMEVINDPIHGHIELEPLLVRIIDTPOFORLRYIEQLGGG Y YVFPGASHNAFERS LGVG Y LAGCLVRALGEEQPELOISERDI LCVOIAGLCHDLGRGFFSHMFDGRFIFL
DTMEVINDPINGHIELHPLLVRIIDTPOFQRLRYIKQLGGGY YV PGASHNRFENS LGVG Y LAGCLVRALGERQPELQISERDILCVOIAGLCHDLGHGPFSHMFDGRIIPL

DTHEVINDPIHGHIELHPLLVAIIDTPQFQRLEYIK
DTHEVINDPIHOHIELHFLLVRIIDTPOFQRLRYIR

E\j

HEQG \’w'-i EHLIM\LJ\ E”IlEa ("Ll EEDIC l.\Ek’l‘U LES 'I\!'\L
¥

LGGG Y Y VP PGASENRFERE LGVG Y LAGCLVRALGERQPELQISERDILEVQIAGLCHDLGHG PPEHMPDGRFIPL
LOGGYYVFPGASHNAFERS LGVG Y LAGCLVAALOERQPELDISERDILCVQIAGLCHOLGRG PFSHMHFDGRFIPL

-

D) HHLGIONN

KTk STLYETVNKRNGEDVDR DY I

13. Komasow_leucogenys_Ensembl AR FEVEW

i E\’n\i-l.“l DK E".ir\L TDMEHIRN LH
[ onnon oo o

BrEEDICFIREQINGD SP.K‘&LNPI’I‘C?F ESFLYEIVENERNGIDVDEWDYF,
X K B FYRGR PRl S P LY ElVENEREG I DV DKW DY FARDCHHLGI QNN FDYRRFIE
'\-‘Hﬁ\‘ﬂ].lP!!DIC![KBOITGFLSSP'KDS PYEGHR EEFLYEIVENERNGIDVOKWDYFARDCHNLGIQNNFDYKRFIK
BrAvnER YO UPEEDICFIKEQITOPLES PREDSIW P YROR PR S FLYETVNNERNGI DVDEWDYFARDCERLGI QNN FDYRRFIR
BENVHEHYGLI PEEDICFINEQINGPLES DELWFYRGE kErLyel VENERNGIIDV DEWDY PARDCHHLGI QNN FOYRRFIE
VM ERYCLI PEEDICFIKEQINGPLES DELWPYEGR KEFLYEIVENKRNGIODVDEWDYFARDCHHLGIONNFDYRRFIR
[VMERYOLI PEEDICPIKEQIKGPLES DSLWPYRGR KEFLYEIVENERNGI DVDENDYFARDCHHLGIONNFDYRRFIE
VHEMYGLIPEEDICFIKEQINGPLES DELWPYKGR S FLYEIVENERNGIDVORWDY FARDCHELGI QNN FDYKRFIK
EVHEHRYOLIPEEDICFIKEQINGPLES PEKDSLWPERGR XEFLYEIVENKRNGIDVDEWDYFARDCHULGIQNNFDYRRFIE
BVHERYGLIPEEDICFIKEQING PRES D5 LWFPYKGR KEFLYEIVENERNGI DVDEWDYFARDCHELOIQNNFDYERFIKE
RVHEBYGLIPERDICPIKEQIRGPLES MK DS LNPYRGR KEFLYEIVENERNGIDVDEWDYPARDCHHLGIQNNFDYKRFIK
KVHEBYOLIPEEDICFIREQINGPLES FEKDSLWFYEGR XS FLYEIVENERNGIDVDEKWDYFARDCARLGIQNNFOYRRFIR
EQGEVHEFENLINENGIK PYHERYO LI PEEDICFIKEQIVGPLERPVKOfILW PYRGR P ElKE FLYRIVENKRANGI OV DEWDY FARDCHELGT QNN FDOYRRFIR
ARPEVENTIEQGEVHMFENLINSNG IKEPVHERYO LI PEEDICPIKEQIVGPLES PVE DLW PY KGR PEMKSFLYEIVENKRNGI DVORWDY FARDCHULGTONNFDYRRFIK

ARPEVEWTHEQGSVMMFEALINSNGIKPVMEMYOLIPEEDIC EQIVOPLES FVllDS LN PYRGR PREXSFLYEIVSNRRNGI DVDEWDYFARDCARLGIQNNFPDYRRFIE

ARPEVENTHEQGEVHMFEHLINGNGIK PEMERIYG LI PERDI CHIEREQIVGPLES PVIlDE LW PYRGR PRERS FLYEIVENKRNGI DVDEWDY FARDCHELG IQONN FDYRRFIK
ARPEVEWNTHE GS\'NRY!NL]I‘SHGIRPVR“\‘GLI!‘BED]C?[I(!Ol\l'f-i'I:!SFi')(DSI’..NPI’KGHPE:SPL!!IVSHKNNGI DVDEWDYFARDCHHLGIQNNFDYKRFIE
ARPEVEWTHEQGSVHMFEHLINSNG IR PYMERIYG LI PEEDICFIREQIVGRLES PVIlDS LW PYRGRPEMRSFLYEIVERKRNGIDVDEWDYFARDCHRLGI QN YERFIR
ARPEVENTHEQGEVHMFEHLINENGIKPYM \'m.n»nnr.crIn!olvc?r.zss:'nsx.unwsnr K EPLYEIVENERNGIDVOKWDY FARDCHHLGIONNFOYRRFIK

ARPEVEWTHEQGSVHNFERLINSHO IR FNERYOLIPEEDICFIKEQIVGPLESPY

ARPEVEWTHEQGEVMMFEHLINSNGIKFVMERYGLI PFEEDICFIKEQIVGPLES PVE|
ARPEVENTHEQGEVHMFENLINENGIKPVMENYOLI PEEDICFIKEQIVGPLES PVE]
ARPEVENTHEQGEVHMMFEHLINENGIKPVHERYGLIPEEDICFIKEQIVGPLES PVE]
ARFPEVEWTHEQGEVHMFEHLINENGIK PVMEHYOLI FEEDICFIKEQIVOPLES FVE
ARPEVEMTHEQGEVHMMFERLIKENGIK PVHENYGLIPEEDICFIKEQIVGPLES PVE]

LWPYRORPERESFLYEIVENERNGIDVDEWDYFARDCAHLOIQNNFDYERFIR
LWPYRGAPERKSFLYEIVEMERNGI DVDEWDYFARDCHELGIQONNFDYRRFIK
LW PYRGRPERESFLYEIVENERNGIDVDEWDYFPARDCHHLGIQNNFDYKRFIK
LWPYEORPERESFLYEIVENERNGIDVDEWDYFARDCHHLOIQNNFDYERFIEK
LWPYEGRPERKSFLYEIVENRRNGI DVDENDY FARDCHHLGIONNFDYRRFIK
LW PYEGRPERKSFLYEIVENERNGIDVDENDYFARDCHULGIQNNFDYKRFIK

m

ARPEVENTHEQGEVHMRFEHLINSNGIRKPVHERYOLI PEEDICFIKEQIVOPLES PVEELW PYRGRPERESFLYEIVENKRNGI DVDEWDYFARDCHHLGIONNFDYERFIR
ARPEVENTHEQGE VMM FEHLINGNGIK PVMEHYGLI PEEDICFIKEQIVGPLES PVRlLN FYXGRPERES PLYEIVENRRNGI DVOEWDY FARDCHELGIQNNFDYRRFIE
ARPEVENTHEQGE VMM FENLINENGIK PVHENYGLI PEEDICFIKEQIVGPLES PVKELW PYKGRPERKSFLYEIVENKRNGI DVDEWDY FARDCHULGI ONNFDYKRFIK

ARPEVENTHEQGSVMMFEHLINSNGIKPVMEHYOLI PEEDICFIKEQIVOGPLES PVE
ARPEVENTHEQGEVHMMFEHLINENGIKPVMERYGLIPEEDICFIKEQIVGPLES PVE]
ARPEVENTHEQGEVMMFEHLINENGIEPVMERYOLIPEEDICFIKEQIVOGPLES PVE]
lx?svn\n’n EDl:svmirzn LI HEHG 1K Fvnznrl:u FEEDT cyu !D'HI'DFLSE PYE]

LWPYKGRPERKEFLYEIVENRRNGI DVOENDYFARDCHELGIONNFDYRRFIE
LN PYEGR PERKEFLYEIVENERNGIDVDERDY FARDCHULGIQNNFDYERFIE
LWPYRGRPERESFLYEIVENERNGIDVDEWDYFARDCHHLOIQNNFDYRERFIE
LWFYRGRFPERKS Pl.ulvsxnuml oV DIND"PAH uca)(u:luwu FDYERFIE

SVGHL!‘DRYHTIHIS l.llkllh \'OIIR\'GI(I 108

FARVCEVDNKEEI CTROXE i X XA X

FARVCEV DN T CTROREVGHLYOMFHTRNGLERRA YORRVONT T ORMI T GKEYBTSTATDONEAFTELTONT FLETLYS TOFR
FARVCEY I CPROKEVGNLYDMFHTRN] 1IY‘IS?AIDDH!APTKL1DHI rle I.YSTI:IPK
FARVCEY HICTRODKEVGNLYDMFRTREE: x
FARVCEV LHICTROKEVGH LYDMFHTRNE

FARVCEVOSELAICTROREVGHLYDHFHTAN

FARVCEY| LHICTRDEEVGNLYDMFHTRHE!
FARVCEY LEICTROREVGHLYDMFHETAND:

FARVCEV| PHICTRDEEVGNLYDMFHTRE,

FARVCEV| LEICTYRDEEVGHLYDMFETRHE

FARVCEV| LHICPRDEEVGNLYDMFHTRNE! KKYBIETAIDDNEAYTKLTDNIFLEILYS TOPKLE]

FARVCEVDNELHICARDEEVGHNLYDMPHTRNSLERRAY
FARVCEVONELRI CARDKEVGNLYDMFUTRNS LURRAY
FARVCEVONELRICARDEEVONLYDMFHTRNSLERRAY
FARVCEVDNELRICARDEEVGNLYDMFHTANSLERRAYQ
FARVCEVDNELRICARDKEVGNLYOMFUTANS LHRRAY
FARVCEVDRELEICARDEEVONLYDMFATRNSLERRAY
FARVCEVEINELHI CARDEEVGNLYDMFHTANSE LERRAYQ
HELRICARDEEVGHLYDMPRTRRSLURRAY

vElNELRI CARDEEVGHLYDMFETRNSLERRAY
FARVCEVENELUI CARDK EVGHNLYDMFUTANS LURAAY

HEVGHNIIDTMITOAFLEADDY I EI TGAGGEE YIS TAIDOMEAY TKLTONI FLEILYS TOFKLEKDARETI LED.
HEVGHIIDTMITDAFLEADDYIEI TCGAGGKEYMISTAIDDMEAYTKLTONIFLEILYSTDPKLEDAREILEQ
EVGNIIDTMITOAFLEADDY I EI TGAGOK K YIS TATIDONEAYTELTONIFLEILYSTOPELEDAREILED
HEVGNI IDTMI TOAFLEADDY I ET TGAGGKEYRISTATIDONEAY TKLTONI FLEILYS TOFKLEDARETI LEQ
HEVGHNIIDTMITDAFLEADDYI I TGAGGKREYRISTAIDDMEAYTKLTONIFLEILYSTDPEKLEDAREILEQ
HEVGRIIDTHITDAFLEADDYIEITGAGGERYRISTAIDDHEAYTELTDRIFLEILYSTDPELEDAREILEQ
HEVGNIIDTMITOAFLEADDYIlEI TGAGGKKYRISTAIDDMEAY TELTONI FLEILYSE TOPKLEDAREILE
AKVGHNIIDTMITDAFLEADDYIEI TGAGCKEYRISTAIDDMEAYTEKLTONIFLEILYSTDPKLEDAREI LK
HEVGNIIDTMITDAFLEADDYIEI TGAGOKKYRISTATDDMEAYTELTDNI FLEILYSTOPKLKDAREILE
HEVGHIIDTMITDAFLEADDY I EI TGAGGKEYRISTAIDDMEAY TKLTDNIFLEILYSTOPKLKDAREILE
REVGNIIDTMITDAFLEADDYIEI TGAGOKKYRISTAIDONEAY TELTORIFLET LS TOPKLEDARIET LE
HEVGHIIDTMITDAFLEADDY T EI TGAGGKKYATISTAIDOMEAYTELTONI FLEI LS TOFKLKDAREI LEQT
HEVGHIIDTMITOAFLEADDY IRl TGAGGKE YRISTAIDOMEAY TELTONI FLET LS TOPKLEDARET L0
HEVGNIIDTMITDAFLEADDYIEITGAGOKEYRISTAIDDMEAYTELTDNI FLEILYSTOPKXLEDAREILEQT
HEVGHI IDTMITOAFLEADDY I EI TGAGGKKYRIGTAIDDMEAY TKLTONI FLEI LYS TOPKLEDARET LEQT
HEVGHNIIDTMITOAFLEADEYI EI TGAGGKEYRISTAIDDMEAY TKLTONI FLEILYSTDPXLEDAREILEQT
HEVGNIIDTMITDAFLEADEYIEI TGAGGEEYRISTAIDDNEAYTELTONI FLEILYSTOPKLEDANEI LEQT
FARVCEVONELRICARDEEVGH LYDMPHTRNELERAAY QHEVGN I IDTHI TOAFLEADEYI EI TGAGGKK YRISTAI DOMEAY TELTONI FLEI LYSTOPELEDARETI LEQT
FARVCEVDHELRICARDEEVOHLYDMFRTRES LARRAYOHRVGHIIDTHITOAFLEADEY I EI TOAGCKRYRISTAIDDNEAY TRLTDORI FLEILYS TOPRLEDARET LEQI
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FARVCEVENELHICARDEEVGNLYDMFHTRNSLERRAY
FARVCEVEMELHI CARDEEVGNLYDMPHTRRS LURRAY
FARVCEVDNELEICARDEEVONLYDMFHTRNSLHRRAY
FARVCEVDONELRICARDEEVGNLYDMFHTRNSLERRAYD
FARVCEVONELRI CARDEEVGHLYDMFHTRNSLURRAY
FARVCEVDHELRI CARDKEVCNLYDMFATRHSLHERRAY




Sequence Loga

Emembl
Ensambl

1. Tupaia_belange
2. Cnclemis_garn

6. Ateles_geoiecnd®
7. Mosatta_pallata”

bttt ded L1 L~

12. Cabus, apela® E
13. Nomascus_lewcogenys,_Emembl
14 Hykobates_las

21, Trachypithecy
22. Pygativis_ne
23 Chlorocebus_tamaks™

24 Alkenapithecus_nigrowiridin”
25 Meopithecus_talipon®

26. Cicopithecus_dana®

27. Macaca_mubatta

28. Macaca_fisckularh®

29, Theropatecus_palada®

0. Papia_kamadryas®

B3, Mandrilus_sphine

32. Corcocebus_gakitus®

Sequence Loga 2 4

Ll ==i

13. Nomascus_lewcogenys, Emembl
14 Hylekates_las*

15. Pango_abels_Ensemb

16, Pongo,_pygmasun®

17. Coilla_gordla,_Erdambi

18 Pan_moglodtes”

19, Home_saphera_Ertme)

20. Colobus_angolermi”

21 Teachypithecus, Srancohl*

25 Mophthecus_talipon®
26, Cercopithecus_diana*
27 Macaca_molatta®

28 Magaca_tscieulart®
23 Theropshecus_galada®
10, Paplo bamadryas’

31 Mandrilus aghing®
32. Cercocebus_galeritus

B

(0.0057) median

(0.0066) concatenation

Frequency

SAMHD1

!

I T | | |
0.00 0.01 0.02 0.03 0.04

Catarrhini Ancestral Branch Length (NT)

Figure S1. Related to Figure 1

(A) Multiple sequences alignment of amino acids from 31 primates with Tupaia belangeri as
an outgroup. (B) Distribution of the ancestral Catarrhini nucleotide branch length inferred
across the 786 1:1 orthologous CDS from OthroMaM v6 (36 taxa) gene trees showing that
SAMHDI is an extreme outlier with a branch length longer than that inferred from the
concatenation
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Figure S2. Related to Figure 2
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(A) U937 cells were transduced with a retroviral vector allowing for expression of FLAG and
HA tagged SAMHDI1. 48hrs post transduction, cells were differentiated. Sixteen hours later
transduced cells were infected with HIV-Luc-G. Luciferase activity was measured 24 hrs post



infection, normalized for protein concentration of analyzed samples. Results are presented as
fold increase luciferase activity over parental U937 cells. (B) Cells from A were harvested
and whole cell extracts were analyzed by WB with antibodies allowing for detection of
SAMHD1, Tubulin and Vpx. (C) Cells from Figure 2 C were analyzed as in B. SIVmac251
infection causes huSAMHD1 degradation. (D) THP-1 cells were differentiated for 16hrs on
polylysine-treated coverslips prior to infection with a VSV-G pseudotyped molecular clones
of SIVmac251 harbouring an IRES-eGFP cassette as a reporter (mac-G). Cells were fixed
48hrs post infection and immunostained with anti-SAMHD1 antibody. Nuclei were DAPI-
stained. (E) Flow cytometry analysis of cells from A. Results are presented as % of GFP
positive cells in THP-1 cells. Error bars represent the standard deviation from the mean.
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Figure S3. Related to Figure 3

Maximum Likelihood reconstruction of SAMHD1 ancestral sequences. The ancestral
sequences were inferred using joint reconstruction under the best-fitting branch specific codon
model M3 with three separated o values (see Figure 2A). (A) gene tree. (B) Sequence
alignment.
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Figure $4. Related to Figure 4

Subcellular localization of huSAMHD1 mutants. HeLa cells were transfected with 250 ng of
FLAG-tagged WT-huSAMHD1, SAMHDI1-F611, SAMHD1-S614A, SAMHD1-V618A and
SAMHDI1M626A. Cells were fixed 48hrs post transfection and immunostained with anti-
SAMHDI1 antibody. Nuclei were stained with DAPI.
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Figure S5. Related to Figure 5

Leptomycin B prevents SAMHDI1 from degradation by Vpx. (Left panel) Differentiated
THP1 cells were mock-treated or treated with Leptomycin B for 4 hrs. Mock-treated and
Leptomycin B treated cells were incubated with VLP-Vpx for the indicated time. Cells were
fixed and the expression of SAMHD1 and RelA/p65 was analyzed by immunofluorescence using
specific antibodies. Nuclei were stained in mounting media with DAPI. (right panel) SAMHD1-
positive cells from the left panel were counted. Results are expressed as %SAMHD 1positive cells.



Table S1. Accession Numbersof Primate SAMHD1 Alleles, Related to Figure 1

Taxonomy Species Common name Cell type Accession number
Hominoid Pan troglodytes Chimpanzee PBMC JN936887
Pongo pygmaeus Bornean orangutan EB185(JC) lymphoblast line JN936888
Hylobates lar White-handed gibbon MLA-144 lymphoblast cell line JN936889
Old World Papio Hamadryas Hamadryas baboon 26-CB1 lymphoblast line JN936890
Monkeys Chlorocebus tantalus African green monkey COS-7 kidney cell line JN936891
JN936892
Macaca fascicularis Crab-eating macaque CYNOMK-1 skin fibroblast JN936893
Macaca mulatta Rhesus macaque LLCMK-2 kidney cell line JN936894
Macaca mulatta Rhesus macaque FRhK-4 kidney cell line JN936895
Theropithecus gelada Gelada baboon PBL JN936896
Mandrillus sphinx Mandrill PBL JN936897
Cercocebus galeritus chrysogaster Tana River mangabey PBL JN936898
JN936899
Allenopithecus nigroviridis Allen's swamp monkey PBL JN936900
Miopithecus talapoin Angolan talapoin PBL JN936901
Cercopithecus diana Diana monkey PBL JN936902
Pygathrix nemaeus nemaeus Red shanked douc langur PBL JN936903
Trachypithecus francoisi Francois's langur PBL JN936904
Colobus angolensis palliatus Angola colobus PBL JN936905
New World Callithrix jacchus Common marmoset liver JN936906
Monkeys Aotus trivirgatus Northern owl monkey OMK kidney cell line JN936907
Saguinus oedipus Cotton-top tamarin B95-8 kidney cell line JN936908
Saimiri sciureus Squirrel monkey PBL JN936909
Cebus apella Tufted capuchin PBL JN936910
Ateles geoffroyi Black-handed spider monkey PBL JN936911
Alouatta villosa palliata Mantled howler PBL JN936912
Lemurs Varecia variegata variegata Black-and-white ruffed lemur PBL JN936913
Microcebus murinus Gray mouse lemur liver JN936914




Table S2. vpx Allelesfrom SIV and HIV-2 Strains, Related to the Experimental Procedures

Description

Strains

Species

Sequence

SIvV

SlVmac251 Vpx

SIVmac239 Vpx

SIVsmm Vpx

SIVrcm-ng Vpx

SIVmnd2 Vpx

SIvdrll Vpx

HIV-2

HIV-2 ROD Vpx

HIV-2A ROD Vpx

HIV-2B Vpx

mac251

mac239

PGmb53

Rhesus macaque
Macaca mulatta

Rhesus macaque
Macaca mulatta

Sooty mangabey
Cercocebus atys

RCM.NG Red-capped mangabey

5440

FAO

Rod

Rod

7312

Cercocebus torquatus

Mandrill
Mandrillus

Drill
Mandrillus leucophaeus

Human
H. sapiens

Human
H. sapiens

Human
H. sapiens

ATGTCAGATCCCAGGGAGAGAATCCCACCTGGAAACAGTGGAGAAGAGACAATAGGAGAGGCCTTCGA
ATGGCTAAACAGAACAGTAGAGGAGATAAACAGAGAGGCAGTAAACCACCTACCAAGGGAGCTGATTT
TCCAGGTTTGGCAAAGGTCTTGGGAATACTGGCATGATGAACAAGGGATGTCACAAAGCTATGTAAAAT
ACAGATACTTGTGTTTAATGCAAAAGGCTTTATTTATGCATTGCAAGAAAGGCTGTAGATGTCTAGGGGA
AGGACACGGGGCAGGAGGATGGAGACCAGGACCTCCTCCTCCTCCCCCTCCAGGACTAGCATAA

ATGTCAGATCCCAGGGAGAGAATCCCACCTGGAAACAGTGGAGAAGAGACAATAGGAGAGGCCTTCGA
ATGGCTAAACAGAACAGTAGAGGAGATAAACAGAGAGGCGGTAAACCACCTACCAAGGGAGCTAATTT
TCCAGGTTTGGCAAAGGTCTTGGGAATACTGGCATGATGAACAAGGGATGTCACCAAGCTATGTAAAAT
ACAGATACTTGTGTTTAATACAAAAGGCTTTATTTATGCATTGCAAGAAAGGCTGTAGATGTCTAGGGGA
AGGACATGGGGCAGGGGGATGGAGACCAGGACCTCCTCCTCCTCCCCCTCCAGGACTAGCATAA

ATGTCAGATCCCAGAGAGAGGATCCCACCTGGAAACAGTGGAGAAGAAACAATAGGAGAGGCATTCGA
ATGGCTAAACAGAACAGTAGAAGAAATAAACAGGGCAGCAGTGAATCACTTGCCGAGGGAGCTAATTTT
CCAGGTTTGGCGAAGGTCTTGGGAATACTGGCGTGATGAAATGGGGATGTCAGAGAGCTACACAAAAT

ACAGATACTTGTGCTTAATACAGAAAGCTCTGTTTGTGCATTGCAAGAGAGGGTGTAGGTGCTTAGGAG
AAGAGCATGGGGCAGGGGGATGGAGATCAGGGCCTCCTCCTCCTCCCCCTCCAGGACTAGCATAA

ATGGCAGAGGGCAGAGAAAGAGTGCCAGAGGCCCCCACTGGGGCTGGAGATGTAGAGTTTGCCCCCT
GGCTTCACAGAATGCTAACAGAAGTCAACTTAGAAGCCAGGTTGCACTTTCATCCAGAGTTCATTTTCC
GTCTGTGGCGTACTTGTGTGGAACACTGGCATGATAGGCTTGGAAGAAGCCTTGAGTATGCAGGCTAT
AGATATCTGCTTCTGATGCAAAAAGCTCTGTTTATTCATTGCCAATCAGGGTGTTCTCAGAGACATGGAC
AGGGACAAGCAAGGGAAGCAGGAGAAAGAATCCAGATTCTTCCGGGAATGTAA

ATGGCAGAGAGGGCACCAGAGGCGCCAGAAGGAGCAGGAGAGGTAGGACTGGAGCAATGGCTGGAA
ACGTCACTGGAGAGAATCAACCGGGAGGCCCGGTTACACTTCCACCCAGAGTTCCTTTTCCGTCTCTG
GAACACATGTGTAGAACACTGGCATGATAGACATCAGAGATCTCTTGATTATGCCAAGTATAGATACCT

GCTGTTGATGCATAAGGCCATGTATACTCACATGCAACAGGGATGCCCATGTAGAAATGGGCGCCCAA
GGGGACCTCCTCCTCCAGGGATGGCTTAA

ATGGCAGAAAGACAGTCAGTGGAGAGAGCTCCAGCGGAGCCAATGGGAGCAGGAGAGGTAGAGTTAG
AAGAATGGCTACAGAGGAGTCTCTTAAGAATCAACCAGGAGGCTCGATTACACTTCCACCCAGAGTTCC
TCTTCCGTCTTTGGAACACCTGCATGGAGCACTACCATGATGCTCTTCAGTTATCTTTTACTTACAGCAA

GTATAGATACCTACTTTTGTTACAGAAGGCCATGTTCATGCACTTTCAGCAAGGATGCTCATGTCTGCAG
GGAAGGCATCCACCTCCCCTCAGACCAGCAGGAGATAGACTTCCTCCTCCTCCTCCTCCTCCATGA

ATGACAGACCCCAGAGAGACAGTACCACCAGGAAACAGCGGCGAAGAGACTATCGGAGAGGCCTTCG
CCTGGCTAAACAGGACAGTAGAAGCCATAAACAGAGAAGCAGTGAATCACCTACCCCGAGAACTTATTT
TCCAGGTGTGGCAGAGGTCCTGGAGATACTGGCATGATGAACAAGGGATGTCAGAAAGTTACACAAAG
TATAGATATTTGTGCATAATACAGAAAGCAGTGTACATGCATGTTAGGAAAGGGTGTACTTGCCTGGGG
AGGGGACATGGGCCAGGAGGGTGGAGACCAGGGCCTCCTCCTCCTCCCCCTCCAGGTCTGGTCTAA

ATGACAGACCCCAGAGAGACAGTACCACCAGGAAACAGCGGCGAAGAGACTATCGGAGAGGCCTTCG

CCTGGCTAAACAGGACAGTAGAAGCCATAAACAGAGAAGCAGTGAATCACCTACCCCGAGAACTTATTT
TCCAGGTGTGGCAGAGGTCCTGGAGATACTGGCATGATGAACAAGGGATGTCAGAAAGTTACACAAAG

TATAGATATTTGTGCATAATACAGAAAGCAGTGTACATGCATGTTAGGAAAGGGTGTACTTGCCTGGGG

AGGGGACATGGGCCAGGAGGGTGGAGACCAGGGCCTCCTCCTCCTCCCCCTCCAGGTCTGGTCTAA

ATGGATCCCAGGGAGAGAGTGCCACCAGGAAACAGCGACGAAGAGACAGTAGGAGAGGCATTCGCAT
GGCTAGAAAGAACAATAGTAGAACTCAACAGGGAAGCAGTCAACCATTTGCCCCGAGAACTTATTTTCC
AGGTCTGGCAAAGGTCTTGGGCATATTGGCGTGATGATCAGGGCATGTCAATTAGCTACACCAAGTATA
GGTACTTGCTTCTGATACAAAAAGCAATGTTTGTACATTTTGCAAAGGGCTGTACATGCCTGCGGGGAG
GCCATGGGCCAGGGGGATGGAGACGAGGACCTCCTCCTCCTCCTCCCCCAGGCCTAGCCTAA




