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7LWOH: ZRRQRWLc SRWeQWLaO Rf a QRYeO baW PRUbLOOLYLUXV 1 

AXWKRUV 2 

SaWRVhL INegaPe1, JLOOLaQ C. CaUPLchaeO1, HeaWheU WeOOV2, RRbeUW L. FXUOeU3, JRVhXa A. AcNOLQ1, HVLQ-PLQg 3 

ChLX1, KaVRSefROXZa Y. OgXQWX\R1, RRbeUW M. CR[4, AXP R. PaWeO1, ShUe\aV KRZdOe1, ChULVWLaQ S. 4 

SWeYeQV1, MLOeV EcNOe\7, ShLMXQ ZhaQ7, JeaQ K. LLP1, TaNaR HaVhLgXchL5, EdLVRQ DXULgRQ6, TRQ\ SchRXQW]7, 5 

JRQaWhaQ E. ESVWeLQ8, RLchaUd K. POePSeU4, PeWeU DaV]aN8, SLPRQ J. AQWhRQ\9, BeQhXU Lee1* 6 

AIILOLDWLRQV  7 
1. DeSaUWPeQW Rf MLcURbLRORg\ aW Whe IcahQ SchRRO Rf MedLcLQe aW MRXQW SLQaL, NeZ YRUN, NY 8 
2. DeSaUWPeQW Rf EcRORg\, EYROXWLRQ aQd EQYLURQPeQWaO BLRORg\, CROXPbLa XQLYeUVLW\, NeZ YRUN, NY 9 
3. DeSaUWPeQW Rf MedLcLQe, DLYLVLRQ Rf IQfecWLRXV DLVeaVeV, WeLOO CRUQeOO MedLcLQe, NeZ YRUN, NY 10 
4. IQVWLWXWe fRU BLRPedLcaO ScLeQceV, GeRUgLa SWaWe UQLYeUVLW\, AWOaQWa, GA 11 
5. LabRUaWRU\ Rf MedLcaO YLURORg\, IQVWLWXWe fRU FURQWLeU LLfe aQd MedLcaO ScLeQceV, K\RWR UQLYeUVLW\, JaSaQ 12 
de MLcURbLRORgLa, IQVWLWXWR de CLrQcLaV BLRPpdLcaV, UQLYeUVLdade de SmR PaXOR, BUa]LO 13 
7. CeQWeU fRU VecWRU-bRUQe IQfecWLRXV DLVeaVeV DeSaUWPeQW Rf MLcURbLRORg\, IPPXQRORg\ aQd PaWhRORg\ 14 
CROOege Rf VeWeULQaU\ MedLcLQe CRORUadR SWaWe UQLYeUVLW\ 15 
8. EcRHeaOWh AOOLaQce, NeZ YRUN, NY 16 
9. DeSaUWPeQW Rf PaWhRORg\, MLcURbLRORg\, aQd IPPXQRORg\, UC DaYLV SchRRO Rf VeWeULQaU\ MedLcLQe 17 
* CRUUeVSRQdeQce WR: beQhXU.Oee@PVVP.edX aQd VMaQWhRQ\@XcdaYLV.edX. 18 
CRPSHWLQJ LQWHUHVWV: AOO aXWhRUV decOaUe QR cRPSeWLQg LQWeUeVWV. 19 

 20 

AEVWUDFW 21 

BaWV aUe VLgQLfLcaQW UeVeUYRLU hRVWV fRU PaQ\ YLUXVeV ZLWh ]RRQRWLc SRWeQWLaO1. SARS-CRV-2, EbROa YLUXV, 22 

aQd NLSah YLUXV aUe e[aPSOeV Rf VXch YLUXVeV WhaW haYe caXVed deadO\ eSLdePLcV aQd SaQdePLcV ZheQ 23 

VSLOOed RYeU fURP baWV LQWR hXPaQ aQd aQLPaO SRSXOaWLRQV2,3. CaUefXO VXUYeLOOaQce Rf YLUXVeV LQ baWV LV cULWLcaO 24 

fRU LdeQWLf\LQg SRWeQWLaO ]RRQRWLc SaWhRgeQV.  HRZeYeU, PeWageQRPLc VXUYe\V LQ baWV RfWeQ dR QRW UeVXOW LQ 25 

fXOO-OeQgWh YLUaO VeTXeQceV WhaW caQ be XVed WR UegeQeUaWe VXch YLUXVeV fRU WaUgeWed chaUacWeUL]aWLRQ4. HeUe, 26 

Ze LdeQWLf\ aQd chaUacWeUL]e a QRYeO PRUbLOOLYLUXV fURP a YeVSeUWLOLRQLd baW VSecLeV (M\RWiV UiSaUiXV) LQ 27 

BUa]LO, ZhLch Ze WeUP P\RWLV baW PRUbLOOLYLUXV (MBaMV). TheUe aUe 7 VSecLeV Rf PRUbLOOLYLUXVeV LQcOXdLQg 28 

PeaVOeV YLUXV (MeV), caQLQe dLVWePSeU YLUXV (CDV) aQd ULQdeUSeVW YLUXV (RPV)5. AOO PRUbLOOLYLUXVeV caXVe 29 

VeYeUe dLVeaVe LQ WheLU QaWXUaO hRVWV6±10, aQd SaWhRgeQLcLW\ LV OaUgeO\ deWeUPLQed b\ VSecLeV VSecLfLc 30 

e[SUeVVLRQ Rf caQRQLcaO PRUbLOOLYLUXV UeceSWRUV, CD150/SLAMF111 aQd NECTIN412.  MBaMV XVed M\RWiV 31 

VSS CD150 PXch beWWeU WhaQ hXPaQ aQd dRg CD150 LQ fXVLRQ aVVa\V. We cRQfLUPed WhLV XVLQg OLYe MBaMV 32 

WhaW ZaV UeVcXed b\ UeYeUVe geQeWLcV. SXUSULVLQgO\, MBaMV UeSOLcaWed effLcLeQWO\ LQ SULPaU\ hXPaQ 33 

P\eORLd bXW QRW O\PShRLd ceOOV. FXUWheUPRUe, MBaMV UeSOLcaWed LQ hXPaQ eSLWheOLaO ceOOV aQd XVed hXPaQ 34 

NECTIN4 aOPRVW aV ZeOO aV MeV. OXU UeVXOWV dePRQVWUaWe Whe XQXVXaO abLOLW\ Rf MBaMV WR LQfecW aQd 35 

UeSOLcaWe LQ VRPe hXPaQ ceOOV WhaW aUe cULWLcaO fRU MeV SaWhRgeQeVLV aQd WUaQVPLVVLRQ. ThLV UaLVeV Whe 36 

VSecWeU Rf ]RRQRWLc WUaQVPLVVLRQ Rf a baW PRUbLOOLYLUXV. 37 
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RHVXOWV 38 

IVRODWLRQ RI MBDM9 VHTXHQFH.  DXULQg a PeWageQRPLc geQRPLc VXUYe\ Rf YLUXVeV LQ baWV, Ze LdeQWLfLed 39 

a fXOO-OeQgWh PRUbLOOLYLUXV VeTXeQce fURP a ULSaULaQ P\RWLV baW (M\RWiV UiSaUiXV) LQ BUa]LO. ThLV P\RWLV baW 40 

PRUbLOOLYLUXV (MBaMV) had a geQRPe OeQgWh Rf 15,804 QXcOeRWLdeV cRQVLVWeQW ZLWh Whe UXOe Rf VL[ aQd 41 

cRPSULVe Rf VL[ WUaQVcULSWLRQaO XQLWV eQcRdLQg Whe caQRQLcaO RSeQ UeadLQg fUaPeV (ORFV) Rf QXcOeR (N) 42 

SURWeLQ, ShRVShR (P) SURWeLQ, PaWUL[ (M) SURWeLQ, fXVLRQ (F) SURWeLQ, UeceSWRU bLQdLQg SURWeLQ (RBP), aQd 43 

OaUge (L) SURWeLQ (E[WeQded DaWa FLg. 1a). The VL]eV Rf WheVe ORFV aUe cRPSaUabOe WR WheLU cRXQWeUSaUWV LQ 44 

Whe RWheU PRUbLOOLYLUXVeV (E[WeQded DaWa FLg. 1b). Ph\ORgeQeWLc aQaO\VLV XVLQg Whe fXOO-OeQgWh L SURWeLQ 45 

VeTXeQce LQdLcaWed WhaW MBaMV LV PRVW cORVeO\ UeOaWed WR caQLQe dLVWePSeU YLUXV (CDV) aQd ShRcLQe 46 

dLVWePSeU YLUXV (PDV) (E[WeQded DaWa FLg. 1c, E[WeQded DaWa TabOe 1). 47 

PaUaP\[RYLUXV SURWeLQV ZLWh Whe PRVW fUeTXeQW aQd dLUecW LQWeUacWLRQV ZLWh hRVW SURWeLQV, VXch aV P aQd LWV 48 

acceVVRU\ geQe SURdXcWV (V aQd C) aV ZeOO aV Whe RBP, WeQd WR e[hLbLW Whe gUeaWeVW dLYeUVLW\13. MRUbLOOLYLUXV 49 

P, V aQd C aQWagRQL]e hRVW-VSecLfLc LQQaWe LPPXQe UeVSRQVeV ZhLOe LWV RBP LQWeUacWV ZLWh hRVW-VSecLfLc 50 

UeceSWRUV. ThaW WheVe SURWeLQV aUe XQdeU eYROXWLRQaU\ SUeVVXUe WR LQWeUacW ZLWh dLffeUeQW hRVW SURWeLQV LV 51 

UefOecWed LQ Whe ORZeU cRQVeUYaWLRQ Rf MBaMV P/V/C (31-43%) aQd RBP (27-32%) ZLWh RWheU PRUbLOOLYLUXV 52 

hRPRORgV. ThLV LV LQ cRQWUaVW WR Whe UeOaWLYeO\ hLgh cRQVeUYaWLRQ (52-76%) Rf MBaMV N, M, F, aQd L 53 

SURWeLQV ZLWh WheLU UeVSecWLYe PRUbLOOLYLUXV cRXQWeUSaUWV (E[WeQded DaWa FLg. 2). 54 

 55 

SSHFLHV VSHFLILF UHFHSWRU XVDJH. The XVe Rf CD150/SLAMF1 WR eQWeU P\eORLd aQd O\PShRLd ceOOV LV a 56 

haOOPaUN Rf PRUbLOOLYLUXVeV, aQd aOVR a PaMRU deWeUPLQaQW Rf SaWhRgeQLcLW\.  CD150 LV hLghO\ dLYeUgeQW 57 

acURVV VSecLeV, aQd accRXQWV fRU Whe VSecLeV UeVWULcWed WURSLVP Rf PRVW PRUbLOOLYLUXVeV14. ThXV, Ze fLUVW 58 

chaUacWeUL]ed Whe VSecLeV-VSecLfLc UeceSWRU WURSLVP Rf MBaMV. We SeUfRUPed a TXaQWLWaWLYe LPage-baVed 59 

fXVLRQ aVVa\ (QIFA) b\ cR-WUaQVfecWLQg e[SUeVVLRQ YecWRUV eQcRdLQg MBaMV-F aQd -RBP, aORQg ZLWh 60 

CD150 fURP Whe LQdLcaWed VSecLeV LQWR UeceSWRU-QegaWLYe CHO ceOOV.  MeV-RBP aQd F fRUPed PRUe 61 

V\Qc\WLa LQ CHO ceOOV XSRQ hXPaQ-CD150 (hCD150) cR-WUaQVfecWLRQ cRPSaUed WR dRg-CD150 (dCD150) 62 

RU baW-CD150 (bCD150) (FLg. 1a, WRS URZ). IQ cRQWUaVW, MBaMV-RBP aQd F fRUPed bLggeU aQd PRUe 63 
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QXPeURXV V\Qc\WLa XSRQ bCD150 RYeUe[SUeVVLRQ WhaQ hCD150 RU dCD150 (FLg. 1a, PLddOe URZ). CDV-64 

RBP aQd F fRUPed e[WeQVLYe V\Qc\WLa ZLWh bRWh dCD150 aQd bCD150, aQd PRdeUaWe V\Qc\WLa ZLWh hCD150 65 

aQd eYeQ PRcN-WUaQVfecWed ceOOV (FLg. 1a, bRWWRP URZ), VXggeVWLQg a degUee Rf SURPLVcXLW\. We TXaQWLfLed 66 

WheVe dLffeUeQWLaO V\Qc\WLa fRUPaWLRQ UeVXOWV RQ aQ LPage c\WRPeWeU aV deVcULbed15 (FLg. 1b). 67 

We aOVR eYaOXaWed Whe UeceSWRU XVage Rf MBaMV LQ a VSV-SVeXdRW\Se eQWU\ aVVa\. VSV-'G[ROXc] beaULQg 68 

MeV-RBP aQd F eQWeUed hCD150-WUaQVfecWed CHO ceOOV beWWeU WhaQ dCD150-, bCD150-, RU PRcN-69 

WUaQVfecWed ceOOV (FLg. 1c) aV e[SecWed. MBaMV-SVeXdRW\SeV eQWeUed RQO\ bCD150-WUaQVfecWed CHO ceOOV. 70 

CDV-SVeXdRW\SeV VhRZed gRRd eQWU\ LQWR dCD150- aQd bCD150-WUaQVfecWed, bXW QRW hCD150-WUaQVfecWed 71 

CHO ceOOV. TheVe UeVXOWV aUe geQeUaOO\ cRQVLVWeQW ZLWh RXU fXVLRQ aVVa\ UeVXOWV aQd VXSSRUW Whe VSecLeV 72 

VSecLfLcLW\ Rf PRUbLOOLYLUXVeV. The SURPLVcXLW\ Rf CDV RBP fRU bCD150 VXggeVW SRWeQWLaO fRU eSL]RRQRWLc 73 

WUaQVPLVVLRQV fURP caUQLYRUeV LQWR VRPe chLURSWeUaQ VSecLeV.            74 

 75 

GHQHUDWLRQ RI MBDM9 E\ UHYHUVH JHQHWLFV.  Ne[W, Ze aWWePSWed WR geQeUaWe a geQRPLc cDNA cORQe Rf 76 

MBaMV WhaW Ze cRXOd UeVcXe b\ UeYeUVe geQeWLcV. We V\QWheVL]ed aQd aVVePbOed Whe SXWaWLYe MBaMV 77 

geQRPe LQ LQcUeaVLQgO\ OaUgeU fUagPeQWV.  TZR VLOeQW PXWaWLRQV ZeUe LQWURdXced LQ Whe N-WeUPLQaO 1.5 Nb 78 

Rf Whe L geQe WR dLVUXSW a cU\SWLc RSeQ UeadLQg fUaPe (E[WeQded DaWa FLg. 3) WhaW LQLWLaOO\ SUeYeQWed cORQLQg 79 

Rf Whe eQWLUe MBaMV geQRPe. We LQWURdXced aQ addLWLRQaO EGFP WUaQVcULSWLRQ XQLW aW Whe 3¶ WeUPLQXV aQd 80 

UeVcXed WhLV MBaMV-GFP geQRPe XVLQg Whe N, P, aQd L acceVVRU\ SOaVPLd fURP MeV (E[WeQded DaWa FLg. 81 

1a). MBaMV-GFP ZaV LQLWLaOO\ UeVcXed LQ BSR-T7 ceOOV bXW SaVVaged, aPSOLfLed, aQd WLWeUed RQ VeUR-82 

bCD150 ceOOV (E[WeQded DaWa FLg. 4a). MBaMV fRUPed GFP-SRVLWLYe V\Qc\WLa cRQWaLQLQg hXQdUedV Rf 83 

QXcOeL aW 3 da\V SRVW-LQfecWLRQ (dSL) (FLg. 2a) aQd UeOaWLYeO\ hRPRgeQRXV SOaTXeV b\ 7 dSL (FLg. 2b). 84 

TUaQVPLVVLRQ eOecWURQ PLcURVcRS\ (TEM) (FLg. 2c) caSWXUed QXPeURXV YLULRQV bXddLQg fURP VeUR-bCD150 85 

ceOOV ZLWh SOeLRPRUShLc VWUXcWXUe aQd VL]e (a100-200 QP) cRQVLVWeQW ZLWh SaUaP\[RYLUXV SaUWLcOeV.  AW hLgh 86 

PagQLfLcaWLRQ, YLULRQV ZeUe RXWOLQed b\ SURWUXVLRQV VXggeVWLYe Rf VXUface gO\cRSURWeLQV. RNP-OLNe 87 

VWUXcWXUeV caQ be fRXQd LQ Whe LQWeULRU Rf Whe YLULRQ VhRZQ. TheVe RbVeUYaWLRQV aUe cRQVLVWeQW ZLWh SUeYLRXV 88 

fLQdLQgV fURP MeV16. 89 
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 90 

EYDOXDWLRQ RI UHFHSWRU XVDJH E\ MBDM9.  TR XQdeUVWaQd hRZ ZeOO CD150 fURP YaULRXV hRVWV VXSSRUWV 91 

MBaMV UeSOLcaWLRQ, Ze WeVWed MBaMV gURZWh LQ SaUeQWaO VeUR-CCL81 ceOOV aQd LVRgeQLc deULYaWLYeV 92 

cRQVWLWXWLYeO\ e[SUeVVLQg CD150 Rf hXPaQ, dRg, RU baW. MBaMV fRUPed hXge V\Qc\WLa (FLg 3a) aW 2 dSL LQ 93 

VeUR-bCD150 ceOOV aQd Ueached SeaN WLWeUV Rf a105 PFU/PO aW 3 dSL (FLg 3b). MBaMV VhRZed PRdeUaWe 94 

V\Qc\WLa VSUead aQd gURZWh LQ VeUR-dCD150 ceOOV bXW SeaN WLWeUV aW 5 dSL ZaV a100-fROd ORZeU. NR 95 

VLgQLfLcaQW YLUXV gURZWh ZaV deWecWed LQ VeUR RU VeUR-hCD150 ceOOV. TheVe UeVXOWV cRQfLUP WhaW MBaMV 96 

caQ XVe bCD150 bXW QRW hCD150 fRU effLcLeQW ceOO eQWU\ aQd UeSOLcaWLRQ. MBaMV aSSeaUV WR XVe dCD150, 97 

aObeLW WR a PXch OeVVeU e[WeQW WhaQ bCD150.  98 

MeV XVeV hXPaQ QecWLQ-4 aV Whe eSLWheOLaO ceOO UeceSWRU17,18 ZhLch PedLaWeV effLcLeQW YLUXV VheddLQg fURP 99 

Whe affecWed hRVW12,19. CDV aOVR XVeV hXPaQ QecWLQ-4 effLcLeQWO\ fRU eQWU\ aQd gURZWh20. TR WeVW Lf MBaMV 100 

caQ XVe hXPaQ QecWLQ-4 LQ aQ eSLWheOLaO ceOO cRQWe[W, Ze eYaOXaWed Whe UeSOLcaWLRQ NLQeWLcV Rf MBaMV LQ 101 

hXPaQ OXQg eSLWheOLaO ceOOV WhaW e[SUeVV hLgh  (H441) RU ORZ (A549) OeYeOV Rf QecWLQ-412,21(E[WeQded DaWa 102 

FLg. 4b). SXUSULVLQgO\, MBaMV VhRZed effLcLeQW YLUXV VSUead (FLg. 3c) LQ H441 ceOOV aQd Ueached 104 103 

PFU/PO b\ 6 dSL (FLg. 3d). IQ cRQWUaVW, MBaMV VhRZed VPaOO GFP fRcL aQd 10 WLPeV ORZeU WLWeU LQ A549 104 

ceOOV. CRPSaULQg Whe AUea UQdeU CXUYe (AUC) UeYeaOed VLgQLfLcaQW dLffeUeQceV LQ WhLV gURZWh cXUYe PeWULc 105 

(FLg. 3e). HRZeYeU, MeV VWLOO UeSOLcaWed WR hLgheU WLWeUV WhaQ MBaMV LQ H441 ceOOV (FLg. 3d-e). ThLV cRXOd 106 

be dXe WR VSecLeV VSecLfLc hRVW facWRUV RU dLffeUeQceV LQ LQWeUfeURQ aQWagRQLVP beWZeeQ hXPaQ aQd baW 107 

PRUbLOOLYLUXVeV. ThXV, Ze WeVWed MBaMV YeUVXV MeV gURZWh LQ LQWeUfeURQ-defecWLYe VeUR-hXPaQ QecWLQ-108 

4 ceOOV (VeUR-hN4). MBaMV aQd MeV UeSOLcaWed aQd VSUead eTXaOO\ ZeOO RQ VeUR-hN4 ceOOV (FLg 3f-g), 109 

YaOLdaWLQg Whe abLOLW\ Rf MBaMV WR XVe hXPaQ QecWLQ-4, aQd VXggeVWLQg WhaW MBaMV Pa\ QRW haYe fXOO\ 110 

adaSWed WR cRXQWeUacWLQg hXPaQ LQQaWe LPPXQe UeVSRQVeV.     111 

 112 

MROHFXODU FKDUDFWHUL]DWLRQ RI MBDM9.  TR beWWeU XQdeUVWaQd Whe WUaQVcULSWLRQaO SURfLOe Rf MBaMV, Ze 113 

XVed NaQRSRUe ORQg-Uead dLUecW RNA VeTXeQcLQg WR VeTXeQce Whe PRNAV Rf MBaMV-LQfecWed VeUR-114 

bCD150 ceOOV aW 2 dSL (MOI=0.01). We fRXQd a chaUacWeULVWLc 3¶- 5¶ WUaQVcULSWLRQaO gUadLeQW ZheUe 115 
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GFP>N>P>M>F>RBP>L (E[WeQded DaWa FLg. 5a).       MRUbLOOLYLUXVeV haYe a cRQVeUYed LQWeUgeQLc PRWLf 116 

(CUU) beWZeeQ Whe geQe eQd aQd geQe VWaUW Rf adMaceQW geQeV µAAAA-CUU-AGG¶. ThLV LQWeUgeQLc PRWLf 117 

ZaV QRW LPPedLaWeO\ aSSaUeQW LQ Whe ORQg cRPSOe[ M-F LQWeUgeQLc UegLRQ Rf Whe aVVePbOed MBaMV 118 

geQRPe. HRZeYeU, Whe hLgh cRYeUage Rf WhLV M-F LQWeUgeQLc UegLRQ (M Uead-WhURXgh WUaQVcULSWV) LdeQWLfLed 119 

Whe M-F LQWeUgeQLc PRWLf aV µCGU¶ LQVWead Rf µCUU¶ (E[WeQded DaWa FLg. 5b).  120 

The P geQe Rf PRUbLOOLYLUXVeV LV NQRZQ WR geQeUaWe Whe V RU W geQeV WhURXgh Whe LQVeUWLRQ Rf RQe RU WZR 121 

gXaQLQeV, UeVSecWLYeO\, aW Whe cRQVeUYed edLWLQg PRWLf (AAAAGGG)22, ZhLch LV SUeVeQW LQ MBaMV. 122 

APSOLcRQ VeTXeQcLQg Rf Whe P geQe edLWLQg PRWLf²fURP Whe VaPe PRNA SRRO XVed abRYe²UeYeaOed Whe 123 

fUeTXeQc\ Rf P, V, aQd W PRNA LV 42.1%, 51.2%, aQd 2.6%, UeVSecWLYeO\ (E[WeQded DaWa FLg. 5c), 124 

VXggeVWLQg WhaW Whe PaMRU LQWeUfeURQ aQWagRQLVW (V) LV SURdXced eYeQ LQ Whe abVeQce Rf LQWeUfeURQ.  125 

We Qe[W eYaOXaWed Whe e[SUeVVLRQ aQd cOeaYage Rf WZR VXUface gO\cRSURWeLQV (RBP aQd F). C-WeUPLQaO AU-126 

1 Wagged F cRQVWUXcW VhRZed XQcOeaYed F0 aQd cOeaYed F1 (E[WeQded DaWa FLg. 5d). C-WeUPLQaO HA Wagged 127 

RBP cRQVWUXcW VhRZed PRQRPeU LQ addLWLRQ WR ROLgRPeUV (E[WeQded DaWa FLg. 5e). MBaMV-RBP VhRZed 128 

VPeaU abRYe 110 NDa ZhLch LV VXggeVWLYe Rf ROLgRPeUL]aWLRQ eYeQ LQ Whe UedXcLQg cRQdLWLRQ.  129 

 130 

SSHFLHV WURSLVP RI MBDM9. The WZR VXbRUdeUV Rf chLURSWeUaQV (baWV), PWeURSRdLfRUPeV 131 

(YLQSWeURchLRSWeUa) aQd VeVSeUWLOLRQLfRUPeV (YaQgRchLURSWeUa), LQcOXde PRUe WhaQ 1,400 VSecLeV gURXSed 132 

LQWR 6 aQd 14 faPLOLeV, UeVSecWLYeO\23. M\RWLV baWV beORQg WR Whe SURWRW\SLcaO VeVSeUWLOLRQLdae faPLO\ WhaW LV 133 

Whe QaPeVaNe Rf LWV VXbRUdeU. JaPaLcaQ fUXLW baWV beORQg WR Whe VaPe VXbRUdeU aV P\RWLV baWV, aObeLW fURP a 134 

dLffeUeQW faPLO\ (Ph\OORVWRPLdae). We LQRcXOaWed 6 JaPaLcaQ fUXLW baWV (AUWibeXV jaPaiceQViV) aYaLOabOe LQ 135 

a caSWLYe cRORQ\ YLa WZR dLffeUeQW URXWeV ZLWh MbaMV WR aVVeVV LWV SaWhRgeQLcLW\ iQ YiYR. AOO baWV UePaLQed 136 

aV\PSWRPaWLc aQd VhRZed QR eYLdeQce Rf deYeORSLQg V\VWePLc dLVeaVe XS WR 3 ZeeNV SRVW-LQfecWLRQ. NRU 137 

cRXOd Ze deWecW aQ\ PROecXOaU RU VeURORgLcaO eYLdeQce Rf SURdXcWLYe LQfecWLRQ (E[WeQded DaWa FLg. 6).  138 

IQVSecWLRQ Rf JaPaLcaQ fUXLW baW aQd P\RWLV CD150 VeTXeQceV UeYeaOed Ne\ dLffeUeQceV LQ Whe SUedLcWed 139 

cRQWacW VXUfaceV ZLWh RBP (dLVcXVVed beORZ), ZhLch Ze VSecXOaWe aUe UeVSRQVLbOe fRU Whe VSecLeV-VSecLfLc 140 

UeVWULcWLRQ VeeQ LQ RXU e[SeULPeQWaO chaOOeQge Rf JaPaLcaQ fUXLW baWV ZLWh MBaMV. 141 
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TR LdeQWLf\ RBP-CD150 LQWeUacWLRQV OLNeO\ LQYROYed LQ deWeUPLQLQg hRVW VSecLeV WURSLVP, Ze cRPSaUed Whe 142 

aPLQR acLd VeTXeQceV aW Whe SXWaWLYe cRQWacW VXUfaceV Rf PRUbLOOLYLUXV RBPV aQd WheLU cRgQaWe CD150 143 

UeceSWRUV. UVLQg PDBePISA24, Ze LdeQWLfLed WhUee Ne\ UegLRQV LQ MeV-RBP (UeVLdXeV 188-198, 498-507, 144 

aQd 524-556, E[WeQded DaWa FLg. 7a-c) RccOXdLQg WZR UegLRQV LQ CD150 (UeVLdXeV 60-92 aQd 119-131 Rf 145 

hXPaQ CD150, E[WeQded DaWa FLg. 8) LQ Whe cU\VWaO VWUXcWXUe Rf MeV-RBP bRXQd WR CD150 (PDB ID: 146 

3ALW)25. AOLgQPeQW Rf Ne\ UegLRQV LQ PRUbLOOLYLUXV RBPV LPSOLcaWed LQ CD150 LQWeUacWLRQV UeYeaOV YLUXV-147 

VSecLfLc dLffeUeQceV WhaW VXggeVW adaSWaWLRQ Rf PRUbLOOLYLUXV RBPV WR Whe CD150 UeceSWRUV Rf WheLU QaWXUaO 148 

hRVW. MRVW QRWabO\, MBaMV OacNV Whe D[D PRWLf aW UeVLdXeV 501-503 (505-507 LQ MeV) WhaW LV SUeVeQW LQ 149 

aOO PRUbLOOLYLUXVeV e[ceSW FeMV (E[WeQded DaWa FLg. 7). TheVe UeVLdXeV fRUP PXOWLSOe VaOW bULdgeV aQd 150 

h\dURgeQ bRQdV WhaW VWabLOL]e MeV-RBP aQd hCD150 LQWeUacWLRQV. TheLU cRQVeUYaWLRQ VXggeVW Whe\ SeUfRUP 151 

VLPLOaU UROeV fRU RWheU PRUbLOOLYLUXVeV. OQ Whe CD150 VLde (E[WeQded DaWa FLg. 8), UeVLdXeV 70-76 aQd 119-152 

126 aUe Whe PRVW YaULabOe beWZeeQ hRVW VSecLeV. IQWeUeVWLQgO\, JaPaLcaQ fUXLW baW aQd M\RWiV CD150 dLffeU 153 

cRQVLdeUabO\ LQ WheVe UegLRQV, SURYLdLQg a UaWLRQaOe fRU Whe QRQ-SURdXcWLYe LQfecWLRQ Ze VaZ LQ RXU JaPaLcaQ 154 

fUXLW baW chaOOeQge e[SeULPeQWV.  155 

 156 

SXVFHSWLELOLW\ RI KXPDQ P\HORLG DQG O\PSKRLG FHOOV WR MBDM9. 157 

AOYeROaU PacURShageV aQd acWLYaWed T- aQd B-ceOOV e[SUeVVLQg CD150 aUe Whe LQLWLaO WaUgeWV fRU PeaVOeV 158 

YLUXV eQWU\ aQd V\VWePLc VSUead.  TR beWWeU aVVeVV Whe ]RRQRWLc ULVNV SRVed b\ MBaMV, Ze cRPSaUed hRZ 159 

ZeOO hXPaQ aQd baW PRUbLOOLYLUXVeV caQ LQfecW hXPaQ PRQRc\We-deULYed PacURShageV (MDMV) aQd 160 

SeULSheUaO bORRd PRQRQXcOeaU ceOOV (PBMCV). BRWh MeV aQd MBaMV LQfecWed MDMV ZeUe cOeaUO\ GFP+ 161 

24 hSL (FLg. 4a), bXW LQfecWLRQ ZaV YaULabOe beWZeeQ dRQRUV aQd eYeQ beWZeeQ dLffeUeQW YLUaO VWRcNV RQ Whe 162 

VaPe dRQRU (FLg. 4b). HRZeYeU, MeV LQfecWLRQ Rf MDMV ZaV LQhLbLWed b\ VCD150 ZheUeaV MBaMV 163 

LQfecWLRQV ZeUe QRW (FLg. 4c). IQWeUeVWLQgO\, MeV LQfecWLRQ Oed WR aQ aSSaUeQW dRZQUegXOaWLRQ Rf CD150 aV 164 

e[SecWed26 (FLg. 4d, GFP-hLgh/CD150-QegaWLYe R3 gaWe), ZheUeaV MBaMV LQfecWLRQ Oed WR a GFP-dLP 165 

SRSXOaWLRQ ZLWh YaULabOe CD150 e[SUeVVLRQ RQ RccaVLRQV ZheUe LQfecWLRQ ZaV hLgh eQRXgh fRU VXch 166 

eYaOXaWLRQ (FLg. 4d, R2 gaWe). CRQYeUVeO\, ZheQ PBMCV ZeUe VWLPXOaWed ZLWh cRQcaQaYaOLQ A aQd IL-2, 167 
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RQO\ MeV URbXVWO\ LQfecWed WheVe ceOOV (FLg. 4e).  168 

 169 

MBDM9 LV VHQVLWLYH WR PRUELOOLYLUXV RNA GHSHQGHQW RNA SRO\PHUDVH LQKLELWRUV  170 

PRWeQWLaO dUXg WUeaWPeQWV aUe a cULWLcaO LVVXe fRU ePeUgLQg YLUXVeV. ThXV, Ze WeVWed Lf MBaMV LV VXVceSWLbOe 171 

WR cXUUeQWO\ aYaLOabOe dUXgV. We haYe deYeORSed WZR RUaOO\ bLRaYaLOabOe VPaOO cRPSRXQdV WaUgeWLQg Whe L 172 

SURWeLQ Rf PRUbLOOLYLUXVeV, GHP-8830927 aQd ERDRP-051928. The dLffeUeQceV beWZeeQ MeV aQd MBaMV 173 

acURVV Whe fLYe fXQcWLRQaO dRPaLQV Rf Whe L SURWeLQ aUe VhRZQ VchePaWLcaOO\ LQ E[WeQded DaWa FLg. 9a29. IQ 174 

VilicR PRdeOOLQg (E[WeQded DaWa FLg. 9b) SUedLcWV WhaW bRWh dUXgV VhRXOd bLQd VLPLOaUO\ WR MeV aQd 175 

MBaMV L SURWeLQ. CORVeU LQVSecWLRQ Rf Whe ERDRP-0519 bLQdLQg SRcNeW (E[WeQded DaWa FLg. 9c) VhRZV 176 

1155-1158 YGLE aQd H1288 UeVLdXeV LQWeUacWLQg ZLWh ERDRP-0519. TheVe UeVLdXeV dLUecWO\ LQWeUacW ZLWh 177 

ERDRP-0519 LQ MeV L30. MRdeOLQg Rf Whe GHP-88309 bLQdLQg SRcNeW (E[WeQded DaWa FLg. S9d) UeYeaOV 178 

LQYROYePeQW Rf E863, S869, Y942, I1009, aQd Y1105 UeVLdXeV ZhLch ZeUe SUeYLRXVO\ UeSRUWed aV eVcaSe 179 

PXWaQWV Rf GHP-88309 LQ MeV27. AV SUedLcWed, bRWh dUXgV LQhLbLWed MBaMV gURZWh LQ dRVe deSeQdeQW 180 

PaQQeU (E[WeQded DaWa FLg 9e aQd f). AOWhRXgh Whe EC50 Rf GHP-88309 LV ORZeU fRU MeV WhaQ MBaMV, 181 

(0.6 �M aQd 3.0 �M, UeVSecWLYeO\), GHP-88309 UeacheV a SOaVPa cRQceQWUaWLRQ Rf >30 �M LQ aQLPaO 182 

PRdeOV, LQdLcaWLQg WhLV dUXg cRXOd be aQ effecWLYe MBaMV iQ YiYR.  183 

DLVFXVVLRQ 184 

MeWageQRPLc YLUaO VXUYeLOOaQce VWXdLeV aLded b\ Qe[W-geQeUaWLRQ VeTXeQcLQg haYe aOORZed VcLeQWLVWV WR 185 

PRQLWRU YLUXVeV cLUcXOaWLQg LQ aQLPaO VSecLeV aQd LdeQWLf\ SRWeQWLaO ]RRQRWLc WhUeaWV31. SXUYeLOOaQce Rf baW 186 

VSecLeV haV beeQ SaUWLcXOaUO\ cULWLcaO. FRU LQVWaQce, >60 QRYeO SaUaP\[RYLUXV VeTXeQceV ZeUe LdeQWLfLed LQ 187 

a 2012 baW VXUYeLOOaQce VWXd\, VeYeUaO Rf ZhLch PaSSed WR Whe MRUbLOOLYLUXV geQXV4. WhLOe cRPSaULQg QRYeO 188 

YLUXV VeTXeQceV WR NQRZQ SaWhRgeQV Pa\ heOS LQfRUP Whe ULVNV aVVRcLaWed ZLWh fXWXUe VSLOORYeU eYeQWV, WhLV 189 

W\Se Rf iQ VilicR PRdeOLQg baVed RQ LQcRPSOeWe YLUaO VeTXeQceV QeedV WR be cRPSOePeQWed b\ fXQcWLRQaO 190 

chaUacWeUL]aWLRQ Rf VXch YLUXVeV. IQ WhLV VWXd\, Ze LdeQWLfLed a fXOO-OeQgWh PRUbLOOLYLUXV geQRPLc VeTXeQce 191 

fURP M\RWiV UiSaUiXV baWV LQ BUa]LO aQd geQeUaWed aQ LQfecWLRXV YLUXV cORQe XVLQg UeYeUVe geQeWLcV. WLWh WhLV 192 

aSSURach, Ze cLUcXPYeQWed Whe aUdXRXV SURceVV Rf LVROaWLQg aQd cXOWXULQg OLYe YLUXV dLUecWO\ fURP aQLPaOV 193 
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aQd LQVWead SURdXced MBaMV LQ Whe Oab. 194 

MBDM9 FKDUDFWHUL]HG DV D PRUELOOLYLUXV 195 

PULRU WR WhLV VWXd\, WheUe ZeUe RQO\ 7 ICTV UecRgQL]ed PRUbLOOLYLUXVeV VSecLeV, QRQe Rf ZhLch ZeUe LVROaWed 196 

fURP baWV. WhLOe Whe aQQRWaWed MBaMV geQRPe aOLgQed ZLWh Whe cOaVVLc PRUbLOOLYLUXV geQRPe RUgaQL]aWLRQ 197 

(N, P/V/C, M, F, RBP, aQd L), LW ZaV LPSRUWaQW WR YeULf\ WhaW YLUXV geQeUaWed b\ UeYeUVe geQeWLcV 198 

VXcceVVfXOO\ UecaSLWXOaWed PRUbLOOLYLUXV bLRORg\. FXVLRQ aVVa\V aQd eQWU\ e[SeULPeQWV cRQfLUPed WhaW 199 

MBaMV SUefeUeQWLaOO\ XVed P\RWLV CD150 RYeU hXPaQ RU dRg CD150 WR eQWeU WUaQVgeQLc VeUR ceOOV (FLg. 200 

3), ZhLch fLWV Whe SaUadLgP WhaW CD150 LV Whe PaMRU deWeUPLQaQW Rf hRVW VSecLfLcLW\ fRU PRUbLOOLYLUXVeV. We 201 

aOVR aVVeVVed P-edLWLQg²a haOOPaUN Rf SaUaP\[RYLUXVeV²aQd fRXQd RNA edLWLQg Rf P-PRNA, cUeaWLQg V-202 

PRNA (VLQgOe G LQVeUWLRQ) RU W-PRNA (dRXbOe G LQVeUWLRQ) Rf MBaMV. IQWeUeVWLQgO\, Whe SURSRUWLRQ Rf 203 

V-PRNA aW 51.2% Rf WRWaO P WUaQVcULSWV LV XQXVXaOO\ hLgh fRU RUWhRSaUaP\[RYLUXVeV, UeVePbOLQg Whe QRZ 204 

e[WLQcW ULQdeUSeVW YLUXV (RPV) PRUe WhaQ e[WaQW PRUbLOOLYLUXVeV32.  205 

IQ WheLU QaWXUaO hRVWV, PRUbLOOLYLUXV aUe hLghO\ SaWhRgeQLc aQd caQ caXVe deadO\ acXWe LQfecWLRQV33. ThXV, a 206 

UeaVRQabOe SUedLcWLRQ LV WhaW MBaMV ZRXOd caXVe YLVLbOe dLVeaVe LQ Whe baW hRVW. HRZeYeU, ZheQ Ze 207 

chaOOeQged JaPaLcaQ fUXLW baWV ZLWh MBaMV, Ze fRXQd Whe YLUXV ZaV QRW abOe WR caXVe V\VWePLc dLVeaVe LQ 208 

Whe baWV (E[WeQded DaWa FLg. 6) aQd WheUe ZaV QR eYLdeQce WhaW MBaMV SURdXcWLYeO\ LQfecWed WheVe baWV. 209 

ThLV OacN Rf LQfecWLRQ LV OLNeO\ dXe WR Whe CD150 dLffeUeQceV beWZeeQ Whe VSecLeV²CD150 Rf JaPaLcaQ fUXLW 210 

baWV aQd M\RWiV VSecLeV LV RQO\ 70% cRQVeUYed RQ Whe aPLQR acLd OeYeO (E[WeQded FLg. 8). We SUedLcW WhaW 211 

MBaMV LQfecWLRQ LV PXch PRUe OLNeO\ WR caXVe VeULRXV dLVeaVe LQ Whe M\RWiV UiSaUiXV VSecLeV.  212 

 PRWHQWLDO ]RRQRWLF WKUHDW RI MBDM9 EDVHG RQ UHFHSWRU XVDJH 213 

WhLOe QRQ-hXPaQ PRUbLOOLYLUXVeV aUe QRW cXUUeQWO\ NQRZQ WR MXPS Whe VSecLeV baUULeU aQd LQfecW hXPaQV, 214 

Ze dLd fLQd WhaW MBaMV ZaV abOe WR XWLOL]e hXPaQ UeceSWRUV iQ YiWUR WR a ceUWaLQ e[WeQW. NRWabO\, MBaMV 215 

UeSOLcaWed ZeOO LQ H441 ceOOV aQd LQ VeUR ceOOV e[SUeVVLQg hXPaQ QecWLQ-4 (FLg. 3). CDV LV aOVR UeSRUWed WR 216 

XVe hXPaQ QecWLQ-420 aQd caQ UeSOLcaWe LQ H358 ceOOV34. AOaUPLQgO\, WheUe haYe beeQ VeYeUaO RXWbUeaNV Rf 217 

CDV LQ QRQ-hXPaQ SULPaWeV, UeVXOWLQg LQ acXWe dLVeaVe RU deaWh LQ Whe aQLPaOV35. IQ RQe RXWbUeaN, PXWaWLRQV 218 

ZeUe fRXQd LQ Whe RBP ZhLch UeQdeUed CDV-RBP caSabOe Rf effLcLeQWO\ XVLQg SULPaWe-CD15020. HRZeYeU, 219 
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CDV LV XQOLNeO\ WR adaSW WR hXPaQV LQ Whe SUeVeQce Rf cURVV-UeacWLYe MeV LPPXQLW\. WheWheU VXch cURVV-220 

UeacWLYLW\ e[WeQdV WR MBaMV UePaLQV WR be VeeQ. TUadLWLRQaOO\, PRUbLOOLYLUXVeV XVe CD150 WR eQWeU P\eORLd 221 

aQd O\PShRLd ceOOV. HRZeYeU, XQOLNe MeV ZhLch LQfecWV hXPaQ PacURShageV YLa CD150, MBaMV LQfecWV 222 

hXPaQ PacURShageV LQ a CD150-LQdeSeQdeQW PaQQeU (FLg. 4c)36. ThLV UeVXOW LQdLcaWeV WhaW a QRQ-223 

CD150/QecWLQ-4 eQWU\ UeceSWRU fRU MBaMV e[LVWV RQ hXPaQ PacURShageV. WheWheU RU QRW WhLV XQLdeQWLfLed 224 

UeceSWRU ZRXOd aOORZ fRU SaWhRgeQLcLW\ Rf MBaMV LQ a hXPaQ hRVW LV \eW WR be deWeUPLQed.  225 

 226 

 227 

 228 

 229 

 230 

 231 

 232 

 233 

 234 

 235 

 236 

 237 

 238 

 239 

 240 

 241 

 242 

 243 

 244 

 245 
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MDWHULDOV DQG PHWKRGV 382 

MHWKRG WR LVRODWH EDW PRUELOOLYLUXV VHTXHQFH 383 

The baW VXUYeLOOaQce ZaV cRQdXcWed LQ Whe APa]RQ UegLRQ Rf BUa]LO. The baW ZaV a VXbadXOW PaOe (LPPaWXUe, 384 

bXW LQdeSeQdeQW) aQd aSSaUeQWO\ heaOWh\. MLWRchRQdULaO DNA SURfLOLQg (MW554523 aQd MW557650) 385 

LdeQWLfLed baW aV a ULSaULaQ P\RWLV (M\RWiV UiSaUiXV). RNA ZaV VXbMecWed WR NGS aQaO\VLV, aQd YLUaO geQRPe 386 

(MW557651) ZaV aVVePbOed fURP faVWT Uead fLOeV (GSE166170). The baW ZaV caSWXUed b\ PLVW QeW, WheQ 387 

RUaO, UecWaO, aQd XURgeQLWaO VZabV ZeUe aOO cROOecWed fRU RNA e[WUacWLRQ. TRWaO QXcOeLc acLd (TNA) ZaV 388 

e[WUacWed XVLQg Whe RRche MagNA PXUe 96 SOaWfRUP fROORZLQg Whe PaQXfacWXUeU¶V SURWRcRO, WheQ TNA ZaV 389 

DNaVe WUeaWed (DNaVe I; APbLRQ, LLfe TechQRORgLeV, IQc.) aQd UeYeUVe WUaQVcULbed XVLQg SXSeUScULSW III 390 

(IQYLWURgeQ, LLfe TechQRORgLeV, IQc.) ZLWh UaQdRP he[aPeU SULPeUV. The cDNA ZaV WUeaWed ZLWh RNaVe H 391 

befRUe VecRQd-VWUaQd V\QWheVLV b\ KOeQRZ fUagPeQW (3ƍ WR 5ƍ e[RQXcOeaVe) (NeZ EQgOaQd BLROabV), WheQ Whe 392 

dRXbOe-VWUaQded cDNA ZaV VheaUed LQWR aYeUage Rf 200 bSV fUagPeQWV XVLQg a CRYaULV fRcXVed 393 

XOWUaVRQLcaWRU E210. SheaUed cDNA ZaV deeS VeTXeQced XVLQg Whe IOOXPLQa HLSeT 2500 SOaWfRUP aQd UeadV 394 

ZeUe bLRLQfRUPaWLcaOO\ de QRYR aVVePbOed XVLQg MEGAHIT Y1.2.8 afWeU TXaOLW\ cRQWURO VWeSV aQd e[cOXVLRQ 395 

Rf hRVW UeadV XVLQg BRZWLe2 Y2.3.537. ThLV PeWhRd ZaV VaPe aV SUeYLRXVO\ SXbOLVhed. The YLUXV ZaV 396 

LdeQWLfLed LQ Whe UecWaO VZab. 397 

 398 

GHQHUDWLRQ RI SK\ORJHQHWLF WUHH DQG FRQVHUYDWLRQ PDWUL[ WDEOH 399 

APLQR acLd VeTXeQceV Rf L SURWeLQV ZeUe aOLgQed b\ COXVWaOW, WheQ Whe eYROXWLRQaU\ hLVWRU\ Rf L SURWeLQV 400 

ZaV LQfeUUed b\ Ma[LPXP LLNeOLhRRd PeWhRd ZLWh bRRWVWUaS WeVW Rf 1,000 UeSOLcaWeV. AOO SURceVVeV ZeUe 401 

dRQe LQ MEGA X38. FRU cRQVeUYaWLRQ PaWUL[ WabOe, aPLQR acLd VeTXeQceV Rf each geQe ZeUe aOLgQed b\ 402 

COXVWaOW, WheQ Whe cRQVeUYaWLRQV ZeUe eYaOXaWed. The acceVVLRQ QXPbeUV XVed fRU Whe aOLgQPeQW ZeUe 403 

VXPPaUL]ed LQ TabOe S1. 404 

 405 

CHOOV 406 

293T ceOOV (ACTT Ca# CRL-3216), A549 ceOOV (ATCC Ca# CCL-185), VeUR ceOOV (ATCC CaW# CCL-81, 407 

RRID:CVCL_0059), aQd BSR T7/5 ceOOV (RRID:CVCL_RW96) ZeUe gURZQ LQ LQ DXObeccR¶V PRdLfLed 408 

EagOe¶V PedLXP (DMEM, TheUPRFLVheU ScLeQWLfLc, USA) VXSSOePeQWed ZLWh 10% feWaO bRYLQe VeUXP 409 

(FBS, AWOaQWa BLRORgLcaOV, USA) aW 37�C. NCI-H441 ceOOV (ATCC Ca# HTB-174) ZeUe gURZQ LQ RPMI 410 

1640 PedLXP (TheUPRFLVheU ScLeQWLfLc, USA) ZLWh 10% FBS. VeUR-hCD150 (VeUR-hXPaQ SLAM) ceOOV 411 

aUe VeUR ceOOV deULYaWLYe ZhLch cRQVWLWXWLYeO\ e[SUeVV hCD150. VeUR-dCD150 ceOOV aUe VeUR ceOOV deULYaWLYe 412 

ZhLch cRQVWLWXWLYeO\ e[SUeVV HA-dCD150. VeUR-hCD150 ceOOV39 aQd VeUR-dCD150 ceOOV40 ZeUe SURYLded 413 

b\ DU. YaQagL aW K\XVhX UQLYeUVLW\ aQd PaLQWaLQed LQ DMEM ZLWh 10% FBS. VeUR-bCD150 ceOOV aQd 414 

VeUR-hXPaQ QecWLQ-4 ceOOV ZeUe geQeUaWed aV ZULWWeQ beORZ aQd PaLQWaLQed LQ DMEM ZLWh 10% FBS. CHO 415 
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ceOOV ZeUe gURZQ LQ DMEM/F12 (1:1) PedLXP (gLbcR) ZLWh 10% FBS.  416 

 417 

PODVPLGV 418 

We cORQed Whe RSeQ UeadLQg fUaPe Rf hCD150, dCD150, aQd bCD150 (fURP M\RVWiV bUaQdWii)  LQWR Whe 419 

SCAGGS YecWRU cXW b\ EcRRI (NEB) aQd NheI-HF (NEB). We LQWURdXced HA Wag-OLQNeU-IgN VLgQaO 420 

SeSWLdeV (aPLQR acLdV cRUUeVSRQdLQg WR; MVLQTQVFISLLLWISGAYG-YPYDVPDYA-GAQPARSP) aW 421 

Whe N-WeUPLQXV Rf CD150V aV SUeYLRXVO\ UeSRUWed41. The VeTXeQce Rf hCD150, dCD150, bCD150 VeTXeQce 422 

ZeUe fURP NP_003028.1, NP_001003084.1, aQd XP_014402801.1, UeVSecWLYeO\. We V\QWheVL]ed cRdRQ 423 

RSWLPL]ed geQe VeTXeQceV aW GeQeAUW GeQe S\QWheVLV (IQYLWURgeQ), geQeUaWLQg SCAGGS-IgN-HA-hCD150, 424 

SCAGGS-IgN-HA-dCD150, SCAGGS-IgN-HA-bCD150. We aOVR geQeUaWed SCAGGS-IgN-HA-bCD150-425 

P2A-PXUR ZhLch addLWLRQaOO\ e[SUeVV SXURP\cLQ UeVLVWaQW geQe. FRU SCAGGS-hXPaQ QecWLQ-4-P2A-SXUR, 426 

V\QWheVL]ed DNA b\ GeQeAUW GeQe S\QWheVLV (IQYLWURgeQ) ZaV cORQed LQWR SCAGGS. 427 

The VeTXeQce Rf MBaMV RBP aQd F RSeQ UeadLQg fUaPe ZeUe V\QWheVL]ed b\ GeQScULSW. TheVe ZeUe 428 

cORQed LQWR SCAGGS YecWRU cXW b\ EcRRI aQd NheI-HF ZLWh addLQg HA Wag (RBP geQe) RU AU1 Wag (F 429 

geQe) LQ C-WeUPLQXV, geQeUaWLQg SCAGGS-MBaMV-RBP-HA, SCAGGS-MBaMV-F-AU1. 430 

FRU MeV RBP aQd F e[SUeVVLQg SOaVPLd, Ze aPSOLfLed RBP aQd F VeTXeQce fURP S(+) MV323-AcGFP 431 

ZLWh Whe addLWLRQ Rf HA-Wag aQd AU1-Wag VaPe aV MBaMV-RBP aQd -F, cUeaWLQg SCAGGS-MeV-RBP-HA, 432 

SCAGGS-MeV-F-AU1. FRU CDV RBP aQd F cORQLQg, Ze aPSOLfLed RBP aQd F VeTXeQce fURP SCDV-433 

5804P SOaVPLd ZLWh Whe addLWLRQ Rf HA-Wag aQd AU1-Wag, cUeaWLQg SCAGGS-CDV-RBP-HA, SCAGGS-434 

CDV-F-AU1. 435 

GeQRPe cRdLQg SOaVPLdV fRU MeV; (S(+) MV323-AcGFP) aQd CDV; SCDV-5804P ZeUe NLQdO\ gLfWed fURP 436 

DU. MaNRWR TaNeda42 aQd DU. VeURQLca YRQ MeVVOLQg UeVSecWLYeO\43. We WUaQVfeUUed Whe MeV geQRPe 437 

VeTXeQce LQWR SEMC YecWRU, addLQg aQ RSWLPaO T7 SURPRWRU, a haPPeU head ULbR]\Pe, aQd Ze LQWURdXced 438 

aQ eGFP WUaQVcULSWLRQaO XQLW aW Whe head Rf Whe geQRPe (SEMC-IC323-eGFP), ZhLch LV UeSRUWed LQ Whe 439 

SUeYLRXV VWXd\15.  440 

FRU Whe geQeUaWLRQ Rf MBaMV geQRPe cRdLQg SOaVPLd, Ze V\QWheVL]ed SLeceV Rf DNA aW 2000 - 6000 bSV 441 

aW GeQVcULSW ZLWh Whe addLWLRQ Rf eGFP WUaQVcULSWLRQaO XQLW aW Whe head Rf geQRPe (eGFP-MBaMV). DNA 442 

fUagPeQWV ZeUe aVVePbOed LQWR SEMC YecWRU RQe-b\-RQe XVLQg LQ-fXVLRQ HD cORQLQg NLW (TaNaUa), 443 

geQeUaWLQg SEMC-eGFP-MBaMV. The N-WeUPLQaO 1.5 Nb Rf Whe L geQe ZaV LQLWLaOO\ XQcORQabOe. SeTXeQce 444 

aQaO\VLV UeYeaOed a SXWaWLYe 86 aa RSeQ UeadLQg fUaPe (ORF-X) LQ Whe cRPSOePeQWaU\ VWUaQd.  IQWURdXcWLRQ 445 

Rf WZR SRLQW PXWaWLRQV LQ WhLV UegLRQ WR dLVUXSW ORF-X ZLWhRXW affecWLQg Whe L aPLQR acLd VeTXeQce 446 

(E[WeQded DaWa FLg. 4) fLQaOO\ eQabOed cORQLQg Rf Whe fXOO-OeQgWh geQRPe VXggeVWLQg WhaW ORF-X ZaV OLNeO\ 447 

WR[Lc LQ bacWeULa. 448 

 449 
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RHFRYHU\ RI UHFRPELQDQW MBDM9 DQG MH9 IURP FDNA. 450 

FRU Whe UecRYeU\ Rf UecRPbLQaQW MBaMV, 4 î 105 BSR-T7 ceOOV ZeUe Veeded LQ 6-ZeOO SOaWeV. The Qe[W da\, 451 

Whe LQdLcaWed aPRXQWV (ZULWWeQ beORZ) Rf aQWLgeQRPLc cRQVWUXcW, heOSeU SOaVPLdV (-N, -P aQd -L fURP 452 

PeaVOeV YLUXV), T7 cRQVWUXcW, aQd LLSRfecWaPLQeLTX / PLUS UeageQW (IQYLWURgeQ) ZeUe cRPbLQed LQ 200 453 

PL OSWL-MEM (IQYLWURgeQ). AfWeU LQcXbaWLRQ aW URRP WePSeUaWXUe fRU 30 PLQXWeV, Whe DNA - LLSRfecWaPLQe 454 

PL[WXUe ZaV added dURSZLVe RQWR ceOOV. The ceOOV ZeUe LQcXbaWed aW 37�C fRU 24 hRXUV. The ceOOV ZeUe 455 

WU\SVLQL]ed aQd SaVVed RQWR VeUR-bCD150 ceOOV (2.0[106 ceOOV / fOaVN LQ RQe 75cP2 fOaVN.). We cROOecWed 456 

VXSeUQaWaQW 2 da\V afWeU RYeUOa\ aQd UeaPSOLfLed MBaMV LQ fUeVh VeUR-bCD150 ceOOV. 457 

The aPRXQW Rf PeaVOeV SOaVPLdV XVed fRU UeVcXe LV UeSRUWed LQ RXU SUeYLRXV VWXd\44: 5 Pg aQWLgeQRPLc 458 

cRQVWUXcW, 1.2 Pg T7-MeV-N, 1.2 Pg T7-MeV-P, 0.4 Pg T7-MeV-L, 3 Pg Rf a SOaVPLd eQcRdLQg a cRdRQ-459 

RSWLPL]ed T7 SRO\PeUaVe, 5.8 PL PLUS UeageQW, aQd 9.3 PL LLSRfecWaPLQe LTX. 460 

The UeVcXe Rf MeV ZaV dRQe e[acWO\ VaPe Za\ aV MBaMV UeVcXe e[ceSW WhaW 5 Pg Rf SEMC-IC323eGFP 461 

ZaV XVed fRU WUaQVfecWLRQ aQd VeUR-hCD150 ceOOV ZeUe XVed fRU cRcXOWXULQg. 462 

 463 

7LWUDWLRQ RI YLUXVHV DQG SODTXH DVVD\ 464 

FRU MBaMV, a PRQROa\eU Rf VeUR-bCD150 ceOOV LQ 12 ZeOO ZaV LQfecWed b\ 500 PO Rf VeULaOO\ dLOXWed 465 

VaPSOeV fRU 1 hRXU, fROORZed b\ PedLXP UeSOacePeQW ZLWh PeWh\OceOOXORVe cRQWaLQLQg DMEM. 5 dSL, Whe 466 

QXPbeU Rf GFP SRVLWLYe SOaTXe ZaV cRXQWed WR deWeUPLQe WLWeU. FRU Whe SOaTXe aVVa\, LQfecWed VeUR-bCD150 467 

ceOOV ZeUe LQcXbaWed XQdeU PeWh\OceOOXORVe cRQWaLQLQg DMEM fRU 7 da\V. CeOOV ZeUe WheQ VWaLQed ZLWh 1% 468 

cU\VWaO YLROeW aQd 1% QeXWUaO Ued VeTXeQWLaOO\. FRU MeV, Ze XVed VeUR-hCD150 ceOOV aQd fL[ed Whe SOaWeV aW 469 

4dSL. 470 

 471 

GURZWK DQDO\VLV 472 

2.0 [ 105 ceOOV / ZeOO ZeUe Veeded LQ 12 ZeOO SOaWe. CeOOV ZeUe LQfecWed b\ LQdLcaWed WLWeU Rf YLUXVeV (MOI 473 

0.01 RU 0.5) fRU RQe hRXU, fROORZed b\ UeSOacePeQW Rf fUeVh PedLXP. VLUXVeV ZeUe gURZQ fRU 5 da\V ZLWh 474 

PedLXP chaQge eYeU\ da\. CROOecWed VXSeUQaWaQWV ZeUe XVed fRU WLWUaWLRQ. 475 

 476 

GHQHUDWLRQ RI 9HUR-ECD150 FHOOV DQG 9HUR-KXPDQ QHFWLQ-4 FHOOV. 477 

4.0 [ 105 Rf VeURCCL81 ceOOV ZeUe WUaQVfecWed ZLWh 2 Pg Rf SCAGGS-IgN-HA-bCD150-P2A-PXUR ZLWh 478 

LLSRfecWaPLQe 2000 (IQYLWURgeQ); ceOOV ZeUe VeOecWed XQdeU 5 Pg/PO Rf SXURP\cLQ (GLbcR) XQWLO cRORQLeV 479 

ZeUe YLVLbOe. CRORQLeV ZeUe LVROaWed LQdeSeQdeQWO\ aQd checNed fRU HA e[SUeVVLRQ XVLQg FACS. VeUR-480 

hXPaQ QecWLQ-4 ceOOV ZeUe geQeUaWed b\ WUaQVfecWLQg SCAGGS-hXPaQ QecWLQ-4-P2A-PXUR LQWR VeURCCL81 481 

ceOOV, fROORZed b\ 5 Pg/PO Rf SXURP\cLQ VeOecWLRQ, aQd cORQe LVROaWLRQ. SXUface e[SUeVVLRQ ZaV checNed b\ 482 
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FACS. 483 

 484 

GHQHUDWLRQ RI 9S9-SVHXGRW\SHG YLUXV DQG HQWU\ DVVD\. 485 

6 [ 106 ceOOV Rf 293T ZeUe Veeded LQ a 10cP dLVh (SUe-cRaWed b\ SRO\-L-O\VLQe (SLgPa)) RQe da\ befRUe 486 

WUaQVfecWLRQ. 12 Pg Rf RBP SOXV 12 Pg Rf F cRdLQg SOaVPLd fURP MeV, CDV, RU MBaMV ZeUe WUaQVfecWed 487 

WR ceOOV b\ PEI MAX (SRO\VcLeQceV). VeVLcXOaU VWRPaWLWLV YLUXV (VSV)-deOWaG-GOXc VXSSOePeQWed b\ G 488 

SURWeLQ (VSV'G-G*) ZeUe LQfecWed aW MOI = 10 fRU RQe hRXU aW 8 hRXUV SRVW SOaVPLd WUaQVfecWLRQ. CeOOV 489 

ZeUe ZaVhed ZLWh PBS WhUee WLPeV aQd PedLXP ZaV PaLQWaLQed ZLWh OSWL-MEM fRU 48 hRXUV. SXSeUQaWaQW 490 

ZaV cROOecWed aQd XOWUa-ceQWULfXged aW 25,000 USP [ 2 hRXUV aQd Whe SeOOeW ZaV Ue-VXVSeQded ZLWh 100XO Rf 491 

PBS45. FRU Whe TXaQWLfLcaWLRQ Rf SVeXdRW\Sed YLUaO eQWU\, CHO ceOOV LQ 10cP dLVh ZeUe WUaQVfecWed ZLWh 24 492 

Pg Rf hCD150, dCD150, RU bCD150 e[SUeVVLQg SOaVPLd ZLWh PEI MAX. CHO ceOOV ZeUe SaVVaged RQWR 493 

96 ZeOO SOaWeV aW 8 hRXUV SRVW WUaQVfecWLRQ The SVeXdRW\Sed-VSV Rf MeV, CDV, RU MBaMV ZeUe XVed WR 494 

LQfecW Whe CHO ceOOV. ReQLOOa OXcLfeUaVe XQLWV (RLU) ZeUe PeaVXUed b\ ReQLOOa OXcLfeUaVe aVVa\ V\VWeP 495 

(PURPega) WR TXaQWLf\ Whe SVeXdRW\Se YLUXV eQWU\ LQWR ceOOV. 496 

 497 

IPDJH EDVHG IXVLRQ DVVD\. 498 

CHO ceOOV ZeUe Veeded aW 50,000 ceOOV LQ 48-ZeOO dLVh 24 hRXUV befRUe WUaQVfecWLRQ. CeOOV ZeUe WUaQVfecWed 499 

ZLWh 200 Pg Rf SCAGSS-RBP-HA (Rf MeV/CDV/MBaMV), 200 Pg Rf SCAGGS-F-AU1(Rf 500 

MeV/CDV/MBaMV), SCAGGS-IgN-HA-CD150 (20 Qg hXPaQ, 5 Qg dRg, RU 20 Qg baW), aQd 50 Pg Rf 501 

SEGFP-C1 LLfeacW-EGFP (SXUchaVed fURP AddgeQe) ZLWh 2.5 PO Rf SRO\eWh\OeQLPLQe Pa[ (SRO\VcLeQceV). 502 

AW 36 hRXUV SRVW WUaQVfecWLRQ, ceOOV ZeUe LPaged ZLWh a CeOLgR LPagLQg c\WRPeWeU (Ne[ceORP) ZLWh Whe 503 

GFP chaQQeO, aQd SLcWXUeV ZeUe e[SRUWed aW Whe UeVROXWLRQ Rf 5 PLcURPeWeU / SL[eO. The GFP-SRVLWLYe fRcL 504 

(VLQgOe ceOO RU V\Qc\WLa) ZeUe aQaO\]ed b\ IPageJ (deYeORSed b\ NIH), cUeaWLQg Whe SURfLOe Rf LQdLYLdXaO 505 

GFP-SRVLWLYe fRcL ZLWh VL]e LQfRUPaWLRQ.  506 

FRU Whe eYaOXaWLRQ Rf V\Qc\WLa VL]e, Ze fLUVW fLOWeUed Whe GFP-SRVLWLYe fRcL ZLWh Whe VL]e Rf >= 10 SL[eO2, 507 

ZhLch LV Whe PedLaQ VL]e Rf GFP aUea LQ Whe ZeOO Rf MeV-F SOXV LLfeacWGFP WUaQVfecWLRQ WR e[cOXde QRQ-508 

VSecLfLc bacNgURXQd QRLVe. TheQ Ze caOcXOaWed Whe fUeTXeQc\ Rf V\Qc\WLa ZhLch LV defLQed aV Whe GFP cRXQWV 509 

Rf >= 100 SL[eO2 (10 WLPeV Rf PedLaQ VL]e Rf VLQgOe ceOOV) / WRWaO GFP cRXQWV Rf >= 10 SL[ceO2. 510 

 511 

SXUIDFH H[SUHVVLRQ FKHFN RI ECD150 LQ 9HUR-ECD150 FHOOV DQG KXPDQ QHFWLQ-4 LQ 9HUR-KXPDQ 512 

QHFWLQ-4 FHOOV E\ FACS 513 

50,000 ceOOV LQ a 96 ZeOO SOaWe ZeUe dLVVRcLaWed ZLWh 10 �M EDTA LQ DPBS, fROORZed b\ a 2% FBS LQ 514 

DPBS bORcN. CeOOV ZeUe WUeaWed ZLWh SULPaU\ aQWLbRd\ fRU RQe hRXU aW 4ÛC, WheQ ZaVhed aQd WUeaWed b\ 515 

VecRQdaU\ aQWLbRd\ fRU RQe hRXU aW 4ÛC. VeUR-bCD150 ceOOV ZeUe e[aPLQed ZLWh a GXaYa� eaV\C\We� 516 
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FORZ C\WRPeWeUV (LXPLQe[) fRU Whe deWecWLRQ Rf VLgQaO. VeUR-hXPaQ QecWLQ-4 ceOOV ZeUe VXbMecWed WR AWWXQe 517 

N[T FORZ C\WRPeWeU (TheUPRFLVheU ScLeQWLfLc). FRU SULPaU\ aQWLbRd\, PRXVe PRQRcORQaO QecWLQ-4 518 

aQWLbRd\ (cORQe N4.61, MLOOLSRUe SLgPa) aQd UabbLW SRO\cORQaO HA Wag aQWLbRd\ (NRYXV bLRORgLcaOV) ZeUe 519 

XVed aW aSSURSULaWe cRQceQWUaWLRQ LQdLcaWed b\ Whe YeQdRUV. FRU VecRQdaU\ aQWLbRd\, gRaW aQWL-UabbLW IgG 520 

H&L AOe[a FOXRU� 647 (AbcaP) aQd gRaW aQWL-PRXVe IgG H&L AOe[a FOXRU� 647 (AbcaP) ZeUe XVed 521 

aSSURSULaWeO\. FORZJR ZaV XVed fRU aQaO\]LQg FACS daWa aQd SUeVeQWaWLRQ. 522 

 523 

SROXEOH CD150 SURGXFWLRQ DQG SXULILFDWLRQ 524 

PURdXcWLRQ aQd SXULfLcaWLRQ Rf VROXbOe CD150 LV aV SUeYLRXVO\ UeSRUWed46. SROXbOe CD150 LV a chLPeUa 525 

cRPSULVLQg Whe hXPaQ V (T25 WR Y138) aQd PRXVe C2 dRPaLQV (E140 WR E239) + HLV6-Wag, ZhLch ZaV 526 

cORQed LQWR SCA7 YecWRU. The e[SUeVVLRQ SOaVPLd ZaV WUaQVfecWed b\ XVLQg SRO\eWh\OeQeLPLQe, WRgeWheU 527 

ZLWh Whe SOaVPLd eQcRdLQg Whe SV40 OaUge T aQWLgeQ, LQWR 90% cRQfOXeQW HEK293S ceOOV OacNLQg N-528 

aceW\OgOXcRVaPLQ\OWUaQVfeUaVe I (GQTI) acWLYLW\. The ceOOV ZeUe cXOWXUed LQ DMEM (MP BLRPedLcaOV), 529 

VXSSOePeQWed ZLWh 10% FCS (IQYLWURgeQ), O-gOXWaPLQe, aQd QRQeVVeQWLaO aPLQR acLdV (GIBCO). The 530 

cRQceQWUaWLRQ Rf FCS ZaV ORZeUed WR 2% afWeU WUaQVfecWLRQ. The HLV6-Wagged SURWeLQ ZaV SXULfLed aW 4 da\V 531 

SRVW WUaQVfecWLRQ fURP Whe cXOWXUe PedLa b\ XVLQg Whe NL2+-NTA affLQLW\ cROXPQ aQd VXSeUde[ 200 GL 532 

10/300 geO fLOWUaWLRQ chURPaWRgUaSh\ (APeUVhaP BLRVcLeQceV). The SH Rf aOO bXffeUV ZeUe adMXVWed WR 8.0. 533 

SROXbOe CD150 Fc fXVLRQ aYLWag ZaV SXUchaVed fURP BPSbLRVcLeQce, aQd UecRQVWLWXWed b\ PBS.  534 

 535 

MDFURSKDJH H[SHULPHQWV 536 

CD14+ PRQRc\WeV ZeUe LVROaWed fURP OeXNRSaNV SXUchaVed fURP Whe NeZ YRUN BORRd BaQN XVLQg Whe 537 

EaV\SeS HXPaQ CD14 SRVLWLYe VeOecWLRQ NLW (SWePCeOO #17858). FRU PacURShage dLffeUeQWLaWLRQ, CD14+ 538 

PRQRc\WeV ZeUe Veeded aW 106 ceOOV/PO aQd cXOWXUed LQ R10 PedLa (RPMI VXSSOePeQWed ZLWh FBS, HEPES, 539 

L-gOXWaPLQe, aQd SeQ/VWUeS) ZLWh 50 Qg/PO Rf GM-CSF (SLgPa AOdULch G5035) LQ a 37ÛC LQcXbaWRU. MedLa 540 

aQd c\WRNLQeV ZeUe UeSOaced 3 da\V SRVW VeedLQg. AW 6 da\V SRVW VeedLQg, PacURShageV ZeUe LQfecWed ZLWh 541 

eLWheU MeV RU MBaMV aW 100,000 IU (LQfecWLRXV XQLWV) SeU 500,000 ceOOV aQd ZeUe VSLQRcXOaWed aW 1,200 542 

USP fRU 1 hRXU aW URRP WePSeUaWXUe. VLUXV LQRcXOXP ZaV UePRYed aQd ceOOV ZeUe LQcXbaWed LQ R10 PedLa 543 

ZLWh GM-CSF aW 37ÛC. FRU LPagLQg e[SeULPeQWV, PacURShageV ZeUe fL[ed LQ 4% PFA aW 30 hRXUV SRVW 544 

LQfecWLRQ (hSL), VWaLQed ZLWh DAPI, aQd fOXRUeVceQW aQd bULghW fLeOd LPageV ZeUe caSWXUed RQ Whe C\WaWLRQ 545 

3 SOaWe UeadeU. FRU fORZ c\WRPeWU\ e[SeULPeQWV, LQfecWed PacURShageV ZeUe VWaLQed fRU YLabLOLW\ aW 24 hSL 546 

(LIVE/DEAD fL[abOe VWaLQ NLW fURP IQYLWURgeQ L34976), WUeaWed ZLWh hXPaQ Fc bORcN (BD BLRVcLeQceV), 547 

VWaLQed ZLWh aQWLbRdLeV agaLQVW CD14 (eBLRVcLeQce cORQe 61d3) aQd HLA-DR (eBLRVcLeQce cORQe LN3), 548 

fL[ed LQ 2% PFA, SeUPeabLOL]ed ZLWh VaSRQLQ, aQd VWaLQed fRU LQWUaceOOXOaU CD68 (eBLRVcLeQce cORQe 549 

Y1/82A). SWaLQed PacURShageV ZeUe UXQ WhURXgh aQ AWWXQe N[T FORZ C\WRPeWeU aQd daWa ZaV aQaO\]ed 550 
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XVLQg FORZJR VRfWZaUe (Y10). 551 

 552 

7 FHOO H[SHULPHQWV 553 

PBMCs were isolated from fresh blood donations obtained through the New York Blood Center using 554 

density centrifugation and a ficoll gradient. Isolated PBMCs were then resuspended in RPMI media (10% 555 

FBS, 1% L-Glutamine, 1% Penicillin-Streptomycin) and were stimulated for T-cell activation with 556 

Concanavalin-A (ConA) at 5 ug/ml for 72 hours. Following, cells were washed once with PBS and 557 

stimulated with 10 ng/ml of IL2 for 48 hours. Cells were subsequently infected at an MOI of 0.2 with 558 

MeV, BaMV or were mock infected in 12 well plates at 106 ceOOV/PO. Cells were collected 24 hours post 559 

infection, stained with Invitrogen's LIVE/DEAD Fixable dead cell far red dye as per the manufacturer's 560 

protocol, and were analyzed for eGFP expression by flow cytometry with an AWWXQe N[T FORZ 561 

C\WRPeWeU. Analysis was completed using FCSExpress-7. A total of 2 donors were utilized for this 562 

analysis. 563 

 564 

:HVWHUQ EORW IRU RBP DQG F SURWHLQ 565 

1 [ 106 Rf 293T ceOOV ZeUe Veeded RQ WR cROOageQ cRaWed 6 ZeOO SOaWe. 293T ceOOV ZeUe WUaQVfecWed b\ 2 Pg 566 

Rf SCAGGS, SCAGGS-MBaMV-RBP-HA, RU SCAGGS-MBaMV-F-AU1 XVLQg SRO\eWh\OeQLPLQe Pa[ 567 

(SRO\VcLeQceV). CeOOV ZeUe ZaVhed ZLWh PBS, WheQ O\Ved b\ RIPA bXffeU. CROOecWed c\WRVROLc SURWeLQV ZeUe 568 

UXQ RQ 4 - 15% SRO\ SRO\acU\OaPLde geO (BLR-Uad. #4561086) aQd WUaQVfeUUed RQWR PVDF PePbUaQe 569 

(FLVheUScLeQWLfLc, #45-004-113), fROORZed b\ SULPaU\ aQWLbRd\ UeacWLRQ aQd VecRQdaU\ aQWLbRd\ UeacWLRQ. 570 

RabbLW SRO\cORQaO HA Wag aQWLbRd\ (NRYXV bLRORgLcaOV, #NB600-363), UabbLW SRO\cORQaO AU1 eSLWRSe 571 

aQWLbRd\ (NRYXV bLRORgLcaOV, #NB600-453) ZaV XVed fRU SULPaU\ aQWLbRd\ fRU HA aQd AU1 Wag deWecWLRQ. 572 

RabbLW PRQRcORQaO aQWLbRd\ (CeOO VLgQaOLQg WechQRORg\, #2118) ZeUe chRVeQ aV SULPaU\ aQWLbRd\ WR deWecW 573 

GAPDH. AOe[a FOXRU 647-cRQMXgaWed aQWL-UabbLW aQWLbRd\ (IQYLWURgeQ, #A-21245) ZaV XVed aV VecRQdaU\ 574 

aQWLbRd\ aSSURSULaWeO\. IPage caSWXULQg ZeUe dRQe b\ ChePLdRcTM MP (BLRUad). 575 

 576 

7UDQVFULSWRPH DQDO\VLV RI MBDM9 577 

4.0[105 VeUR-bCD150 ceOOV ZeUe LQfecWed b\ MBaMV aW MOI = 0.01. C\WRVROLc RNA ZaV cROOecWed b\ 500 578 

PO Rf TUL]RO (APbLRQ) aW 2 dSL. CROOecWed c\WRVROLc RNA ZaV VeTXeQced b\ dLUecW RNA VeTXeQce b\ 579 

MLQION (O[fRUd NaQRSRUe TechQRORgLeV) ZLWh VRPe PRdLfLcaWLRQV LQ Whe SURWRcRO. FLUVW, Ze VWaUWed OLbUaU\ 580 

SUeSaUaWLRQ fURP 3 Pg Rf RNA. SecRQd, Ze XVed SXSeUScULSW IV (IQYLWURgeQ) LQVWead Rf SXSeUScULSW III. 581 

SeTXeQcLQg ZaV UXQ fRU 48 hRXUV b\ XVLQg R9.4 fORZ ceOOV. The faVWT fLOe ZaV aOLgQed WR MBaMV geQRPe 582 

VeTXeQce b\ PLQLPaS2 aQd cRYeUage LQfRUPaWLRQ ZaV e[WUacWed b\ IGVWRROV. 583 

 584 
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EYDOXDWLRQ RI P PRNA HGLWLQJ 585 

IQfecWLRQ aQd RNA e[WUacWLRQ ZaV VaPe aV abRYe (WUaQVcULSWRPe aQaO\VLV). 1 Xg RNA ZaV UeYeUVe 586 

WUaQVcULbed b\ TeWURRT (bLROLQe) ZLWh SRO\-A SULPeU, fROORZed b\ PCR ZLWh SULPeU VeW Rf PedLW-f (VeTXeQce; 587 

GGGACCTGTTGCCCGTTTTA) aQd PedLW-U (VeTXeQce; TGTCGGACCTCTTACTACTAGACT). 588 

APSOLcRQV ZeUe SURceVVed b\ XVLQg NEBNe[W UOWUa DNA LLbUaU\ PUeS NLW fROORZLQg Whe PaQXfacWXUeU¶V 589 

UecRPPeQdaWLRQV (IOOXPLQa, SaQ DLegR, CA, USA), aQd VeTXeQced b\ IOOXPLQa MLSeT RQ a 2[250 SaLUed-590 

eQd cRQfLgXUaWLRQ aW GENEWIZ, IQc (SRXWh POaLQfLeOd, NJ, USA). BaVe caOOLQg ZaV cRQdXcWed b\ Whe 591 

IOOXPLQa CRQWURO SRfWZaUe (HCS) RQ Whe IOOXPLQa LQVWUXPeQW. The SaLUed-eQd faVWT fLOeV ZeUe PeUged b\ 592 

BBTRROV. TheVe PeUged faVWT fLOeV ZeUe aOLgQed WR Whe UefeUeQce VeTXeQce XVLQg bRZWLe2, cUeaWLQg a SAM 593 

fLOe, aQd Ze cRXQWed Whe QXPbeU Rf P-edLWLQg LQVeUWV.  594 

 595 

BDW FKDOOHQJH H[SHULPHQW DQG HYDOXDWLRQ RI LQIHFWLRQ. 596 

SL[ JaPaLcaQ fUXLW baWV (AUWibeXV jaPaiceQViV) ZeUe LQRcXOaWed ZLWh 2[105 PFU MBaMV-eGFP; WhUee baWV 597 

ZeUe LQWUaQaVaOO\ (I.N.) aQd 3 baWV ZeUe LQWUaSeULWRQeaOO\ (I.P.). AW 1 ZeeN SRVW YLUXV LQRcXOaWLRQ, baW ZaV 598 

VXbMecWed WR bORRd aQd VeUXP cROOecWLRQ, YLVXaOO\ LQVSecWed fRU GFP e[SUeVVLRQ aURXQd Whe QaUeV, RUaO caYLW\, 599 

aQd e\eV b\ LED caPeUa LQ each gURXS (I.N. aQd I.P.). AW 2 ZeeNV SRVW YLUXV LQfecWLRQ, bORRd, VeUXP, aQd 600 

WLVVXeV (OXQg, VSOeeQ, aQd OLYeU) ZeUe cROOecWed fURP RQe baW LQ each gURXS. AW 3 ZeeNV SRVW YLUXV LQfecWLRQ, 601 

bORRd, VeUXP, aQd WLVVXeV (OXQg, VSOeeQ, aQd OLYeU) ZeUe cROOecWed fURP RQe baW LQ each gURXS. 602 

BORRd RNA ZaV e[WUacWed b\ TUL]RO. RNA ZaV UeYeUVe WUaQVcULbed b\ TeWUR cDNA V\QWheVLV NLW (BLROLQe) 603 

ZLWh Whe SULPeU Rf µGAGCAAAGACCCCAACGAGA¶ WaUgeWLQg MBaMV-GFP geQRPe, WheQ Whe QXPbeU 604 

Rf geQRPeV ZaV TXaQWLfLed b\ SeQVLFAST� SYBR� & FOXRUeVceLQ KLW (BLROLQe) aQd CFX96 TRXch ReaO-605 

TLPe PCR DeWecWLRQ S\VWeP (BLRUad). The SULPeU VeW fRU TPCR LV µGGGGTGCTATCAGAGGCATC¶ aQd 606 

µTAGGACCCTTGGTACCGGAG¶. 607 

VLUXV QeXWUaOL]aWLRQ aVVa\ ZaV dRQe aV fROORZV. HeaW LQacWLYaWed (56 degUeeV [ 30 PLQXWeV) baW VeUXP ZaV 608 

VeULaOO\ dLOXWed b\ 3 WLPeV (VWaUWLQg fURP 5 WLPeV dLOXWLRQ) aQd PL[ed ZLWh 2 [ 104 PFU /PO Rf MBaMV aW 609 

1: 1 UaWLR fRU 10 PLQXWeV aW URRP WePSeUaWXUe. 100 PO Rf PL[WXUe ZaV aSSOLed WR VeUR-baWCD150 ceOOV LQ 96 610 

ZeOO. GFP fRcL ZeUe deWecWed aQd cRXQWed b\ CeOLgR LPagLQg c\WRPeWeU (Ne[ceORP). GFP cRXQWV Rf VeUXP 611 

WUeaWed VaPSOeV ZeUe QRUPaOL]ed b\ QR VeUXP WUeaWed ZeOO. 612 

TLVVXeV ZeUe fL[ed ZLWh 10% bXffeUed fRUPaOLQ aQd ePbedded ZLWh SaUaffLQ, WheQ WhLQ-VOLced. GFP-IHC 613 

ZaV SeUfRUPed b\ XVLQg VENTANA DISCOVERY ULTRA. RabbLW PRQRcORQaO aQWLbRd\ (CeOO VLgQaOLQg 614 

WechQRORg\, #2956) ZaV XVed aV a SULPaU\ aQWLbRd\, aQd OMNIMaS aQWL-UabbLW-HRP (RRche, #760-4310) 615 

ZaV XVed aV a VecRQdaU\ aQWLbRd\. The GFP VLgQaO ZaV YLVXaOL]ed b\ XVLQg DLVcRYeU\ ChURPRMaS DAB 616 

NLW (RRche, #760-2513). TLVVXeV ZeUe cRXQWeUVWaLQed ZLWh hePaWR[\OLQ WR YLVXaOL]e Whe QXcOeL. 617 

 618 
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IQ-VLOLFR GRFNLQJ 619 

IQ VLOLcR dRcNLQg ZaV SeUfRUPed ZLWh MOE 2018.1001 (ChePLcaO CRPSXWLQg GURXS), aV SUeYLRXVO\ 620 

deVcULbed30. A hRPRORg\ PRdeO Rf MBaMV L ZaV cUeaWed baVed RQ Whe VWUXcWXUaO cRRUdLQaWeV Rf PIV5-L 621 

(PDB ID: 6V86) XVLQg Whe SWISS-MODEL hRPRORg\ PRdeOLQg VeUYeU47. PULRU WR dRcNLQg, Whe PRdeO Rf 622 

Whe MBaMV L SURWeLQ ZaV SURWRQaWed aQd eQeUg\ PLQLPL]ed. AQ LQdXced-fLW SURWRcRO XVLQg Whe APbeU10 623 

fRUce fLeOd ZaV LPSOePeQWed WR dRcN ERDRP-0519 aQd GHP-88309 LQWR MBaMV L. FRU bLQdLQg Rf 624 

ERDRP-0519, UeVLdXeV Y1155, G1156, L1157, E1158, aQd H1288 aQd fRU bLQdLQg Rf GHP-88309, UeVLdXeV 625 

E858, D863, D997, I1009, aQd Y1106 ZeUe SUe-VeOecWed aV dRcNLQg WaUgeWV, ZhLch aUe SUedLcWed WR OLQe Whe 626 

dRcNLQg VLWeV Rf ERDRP-0519 aQd GHP-88309, UeVSecWLYeO\, LQ MeV L. TRS VcRULQg dRcNLQg SRVeV ZeUe 627 

VeOecWed aQd aOLgQed LQ P\PRO WR Whe SUeYLRXVO\ chaUacWeUL]ed LQ VLOLcR dRcNLQg SRVeV Rf Whe LQhLbLWRUV WR 628 

MeV L SURWeLQ. SeTXeQce aOLgQPeQW Rf MBaMV aQd MeV L SURWeLQV ZaV SeUfRUPed XVLQg COXVWaO OPega48. 629 

CRQVeUYaWLRQ ZaV VcRUed XVLQg Whe AL2CO aOLgQPeQW cRQVeUYaWLRQ VeUYeU49. 630 

 631 

7UDQVPLVVLRQ HOHFWURQ PLFURVFRS\ (7EM) 632 

RRXWLQe WUaQVPLVVLRQ eOecWURQ PLcURVcRS\ SURceVVLQg ZaV dRQe aV deVcULbed50. The VeUR-bCD150 ceOOV 633 

LQfecWed b\ MBaMV fRU 3 da\V ZeUe ZaVhed ZLWh ShRVShaWe-bXffeUed VaOLQe aQd WheQ fL[ed ZLWh 2.5% 634 

gOXWaUaOdeh\de LQ 0.1 M VRdLXP cacRd\OaWe bXffeU (SH 7.4) RQ Lce fRU 1 hRXU. The ceOOV ZeUe VcUaSed Rff Whe 635 

100 PP WLVVXe cXOWXUe WUeaWed SeWUL dLVh aQd SeOOeWed b\ ORZ-VSeed ceQWULfXgaWLRQ (400g fRU 5 PLQXWeV). The 636 

SeOOeW ZaV fL[ed fRU 30 PLQXWeV ZLWh Whe VaPe fL[aWLYe befRUe VecRQdaU\ fL[aWLRQ ZLWh 2% RVPLXP WeWUaR[Lde 637 

RQ Lce fRU 1 hRXU.  The ceOOV ZeUe WheQ VWaLQed ZLWh 2% XUaQ\O aTXeRXV VROXWLRQ eQ blRc fRU 1 hRXU aW URRP 638 

WePSeUaWXUe, deh\dUaWed ZLWh a VeULeV Rf LQcUeaVLQg eWhaQRO gUadLeQWV fROORZed b\ SURS\OeQe R[Lde 639 

WUeaWPeQW, aQd ePbedded LQ EPbed 812 ReVLQ PL[WXUe (EOecWURQ MLcURVcRS\ ScLeQceV). BORcNV ZeUe cXUed 640 

fRU 48 h aW 65�C aQd WheQ WULPPed LQWR 70 QP XOWUaWhLQ VecWLRQV XVLQg a dLaPRQd NQLfe RQ a LeLca UOWUacXW 641 

6 aQd WUaQVfeUUed RQWR 200 PeVh cRSSeU gULdV. SecWLRQV ZeUe cRXQWeUVWaLQed ZLWh 2% XUaQ\O aceWaWe LQ 70% 642 

eWhaQRO fRU 3 PLQ aW URRP WePSeUaWXUe aQd LQ Oead cLWUaWe fRU 3 PLQXWeV aW URRP WePSeUaWXUe, aQd WheQ 643 

e[aPLQed ZLWh a JEOL JSM 1400 WUaQVPLVVLRQ eOecWURQ PLcURVcRSe eTXLSSed ZLWh WZR CCD caPeUa fRU 644 

dLgLWaO LPage acTXLVLWLRQ: VeOeWa 2K [ 2K aQd QXePeVa 11 PegaSL[eO (EMSIS, GeUPaQ\) RSeUaWed aW 100 645 

NV. 646 

 647 

EWKLFV GHFODUDWLRQ. 648 

AQLPaO VWXd\ ZaV SeUfRUPed fROORZLQg Whe GXLde fRU Whe CaUe aQd UVe Rf LabRUaWRU\ AQLPaOV. AQLPaO 649 

e[SeULPeQW ZaV aSSURYed b\ Whe IQVWLWXWLRQaO AQLPaO CaUe aQd UVe CRPPLWWee Rf CRORUadR SWaWe UQLYeUVLW\ 650 

(SURWRcRO QXPbeU 1090) LQ adYaQce aQd cRQdXcWed LQ cRPSOLaQce ZLWh Whe AVVRcLaWLRQ fRU Whe AVVeVVPeQW 651 

aQd AccUedLWaWLRQ Rf LabRUaWRU\ AQLPaO CaUe gXLdeOLQeV, NaWLRQaO IQVWLWXWeV Rf HeaOWh UegXOaWLRQV, 652 
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CRORUadR SWaWe UQLYeUVLW\ SROLc\, aQd ORcaO, VWaWe aQd fedeUaO OaZV. 653 

 654 

HXPDQ VXEMHFWV UHVHDUFK 655 

NRUPaO SULPaU\ deQdULWLc ceOOV aQd PacURShageV XVed LQ WhLV SURMecW ZeUe VRXUced fURP µhXPaQ SeULSheUaO 656 

bORRd LeXNRSacN, fUeVh¶ ZhLch LV SURYLded b\ Whe cRPPeUcLaO SURYLdeU NeZ YRUN BORRd ceQWeU, LQc. 657 

LeXNaSheUeVLV ZaV SeUfRUPed RQ QRUPaO dRQRUV XVLQg IQVWLWXWLRQaO ReYLeZ BRaUd (IRB)-aSSURYed cRQVeQW 658 

fRUPV aQd SURWRcROV b\ Whe YeQdRU. The YeQdRU hROdV Whe dRQRU cRQVeQWV aQd Whe OegaO aXWhRUL]aWLRQ WhaW 659 

VhRXOd gLYe SeUPLVVLRQ fRU aOO UeVeaUch XVe. The YeQdRU LV QRW LQYROYed LQ Whe VWXd\ deVLgQ aQd haV QR UROe 660 

LQ WhLV SURMecW. SaPSOeV ZeUe deLdeQWLfLed b\ Whe YeQdeU aQd SURYLded WR XV. TR SURWecW Whe SULYac\ Rf dRQRUV, 661 

Whe YeQdRU dReVQ¶W dLVcORVe aQ\ dRQRU UecRUdV. If XVed fRU UeVeaUch SXUSRVeV RQO\, Whe dRQRU cRQVeQW aSSOLeV. 662 

 663 

DDWD DQG PDWHULDOV DYDLODELOLW\: 664 

The UaZ Qe[W geQeUaWLRQ VeTXeQcLQg UeVXOWV Rf baW VXUYeLOOaQce, P geQe edLWLQg, aQd WUaQVcULSWRPe b\ 665 

MLQION aUe XSORaded aW NCBI GEO: GSE166170, GSE166158, aQd GSE166172, UeVSecWLYeO\. 666 

  667 

AVVePbOed MBaMV VeTXeQce aQd SEMC-MBaMVeGFP VeTXeQce LQfRUPaWLRQ aUe aYaLOabOe aW 668 

MW557651 aQd MW553715, UeVSecWLYeO\. C\WRchURPe R[LdaVe I hRVW VeTXeQce aQd c\WRchURPe b hRVW 669 

VeTXeQce Rf YLUXV LQfecWed baW aUe aYaLOabOe aW MW554523 aQd MW557650. MeV geQRPLc cDNA cRdLQg 670 

SOaVPLd (SEMC-IC323eGFP) VeTXeQce LV aYaLOabOe aW NCBI GeQbaQN: MW401770. 671 

 672 

AXWKRUV FRQWULEXWLRQV 673 

SI, SJA aQd BL cRQceLYed WhLV VWXd\. SI cRQdXcWed fXVLRQ aVVa\, UeVcXLQg YLUXVeV, gURZWh aQaO\VLV, RNA 674 

VeTXeQcLQg Rf WUaQVcULSWRPe aQaO\VLV, aQd geQeUaWLRQ Rf ceOO OLQeV ZULWWeQ LQ Whe VWXd\. RLF cRQdXcWed TEM 675 

LPagLQg. JCC, JA, AP, aQd JL SeUfRUPed Whe PacURShage aQd T ceOO e[SeULPeQWV aQd daWa aQaO\VLV. KYO 676 

cRQdXcWed VSV-SVeXdRW\Se eQWU\ aVVa\. RMC aQd PKP SURYLded ERDRP-0519 aQd GHP-88309 LQ addLWLRQ 677 

WR iQ VilicR PRdeOOLQg Rf MBaMV-L. HPC eYaOXaWed SURWeLQ SURdXcWLRQ b\ WeVWeUQ bORW. TH SURYLded 678 

VWUXcWXUe-gXLded LQVLghWV LQWR cRQVeUYaWLRQ Rf RBP aQd CD150 bLQdLQg aV ZeOO aV VROXbOe hXPaQ CD150 679 

fRU LQhLbLWLRQ aVVa\. KYO aQd SK eYaOXaWed VXUface e[SUeVVLRQ Rf PRUbLOOLYLUXV UeceSWRUV. CSS eYaOXaWed 680 

P-PRNA edLWLQg fUeTXeQc\ fURP NGS daWa. TS, ME, SZ SeUfRUPed baW chaOOeQge e[SeULPeQW. ED 681 

cRQdXcWed baW VXUYeLOOaQce LQ cROOabRUaWLRQ ZLWh JEE aQd PD. SJA aQd HW cRQdXcWed NGS aQaO\VLV Rf baW 682 

VXUYeLOOaQce aQd UeWULeYed MBaMV VeTXeQceV. JEE, PD aQd SJA SURYLded LQVLghWV LQWR YLUaO ecRORg\ aQd 683 

]RRQRWLc WhUeaWV. BL VXSeUYLVed WhLV VWXd\. SI, JCC, SJA, aQd BL ZURWe Whe PaQXVcULSW. 684 

 685 

AFNQRZOHGJHPHQWV 686 
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S.I. ZaV VXSSRUWed b\ FXNXRNa UQLYeUVLW\¶V COLQLcaO HePaWRORg\ aQd OQcRORg\ SWXd\ GURXS (CHOT-SG). 687 

ThLV VWXd\ ZaV VXSSRUWed LQ SaUW b\ NIH gUaQWV AI123449 (B.L.), AI071002 (R.K.P aQd B.L.), AI149033 688 

(B.L. aQd J.L.), USAID PREDICT (S.J.A, J.E.E., P.D., E.D.).   J.C.C. J.A., K.Y.O, A.P., C.S.S. 689 

acNQRZOedgeV VXSSRUW fURP T32 AI07647. K.Y.O. ZaV addLWLRQaOO\ VXSSRUWed b\ F31 (AI154739).  ThLV 690 

ZRUN ZaV aOVR VXSSRUWed b\ JaSaQ AgeQW fRU MedLcaO ReVeaUch aQd DeYeORSPeQW (AMED) GUaQW 691 

20ZP0325002h, JSPS KAKENHI GUaQW NXPbeUV 20H03497 aQd JRLQW UVage/ReVeaUch CeQWeU SURgUaP 692 

Rf IQVWLWXWe fRU FURQWLeU LLfe aQd MedLcaO ScLeQceV, K\RWR UQLYeUVLW\ (T.H.). 693 

 694 

 695 

 696 

 697 
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 698 
FLJXUH 1. MBDM9 HQYHORSH JO\FRSURWHLQV XVH KRVW VSHFLILF CD150 (SLAMF1) IRU IXVLRQ DQG HQWU\. 699 

D, S\Qc\WLa fRUPaWLRQ LQ CHO ceOOV cR-WUaQVfecWed ZLWh Whe LQdLcaWed PRUbLOOLYLUXV eQYeORSe gO\cRSURWeLQV, 700 

VSecLeV-VSecLfLc CD150, aQd LLfe-acW-GFP. IPageV ZeUe WaNeQ b\ Whe CeOLgR IPagLQg C\WRPeWeU 701 

(Ne[ceORP) aW 48 hRXUV SRVW-WUaQVfecWLRQ (hSW) aQd aUe cRPSXWaWLRQaO cRPSRVLWeV fURP aQ LdeQWLcaO QXPbeU 702 

Rf fLeOdV LQ each ZeOO. WhLWe baU eTXaOV 200 PLcURPeWeUV. BULghWQeVV aQd cRQWUaVW VeWWLQgV ZeUe LdeQWLcaO. 703 

E, QXaQWLfLcaWLRQ Rf V\Qc\WLa fRUPaWLRQ LQ (a) (Vee PeWhRdV). DaWa aUe PeaQ +/- S.D. fURP 3 LQdeSeQdeQW 704 

e[SeULPeQWV. IQdLcaWed adMXVWed S YaOXeV aUe fURP RUdLQaU\ RQe-Za\ ANOVA ZLWh DXQQeWW¶V PXOWLSOe 705 

cRPSaULVRQV WeVW. F, VSV-SVeXdR SaUWLcOe (SS) eQWU\ aVVa\ VhRZed VLPLOaU WUeQdV. AdMXVWed S YaOXeV 706 

RbWaLQed aV LQ (E) bXW RQO\ fRU cRPSaULQg gURXSV aW Whe hLgheVW YLUaO LQRcXOXP XVed (10-1 UecLSURcaO dLOXWLRQ). 707 
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 708 
 709 
FLJXUH 2. 9LURORJLFDO FKDUDFWHUL]DWLRQ RI P\RWLV EDW PRUELOOLYLUXV (MBDM9).  D, S\Qc\WLa fRUPaWLRQ LQ 710 

VeUR-bCD150 ceOOV LQdXced b\ MBaMV 3 da\V SRVW-LQfecWLRQ (dSL). CeOOV fRUPed V\Qc\WLa LQYROYLQg > 100 711 

QXcOeL XSRQ LQfecWLRQ (bULghW fLeOd), ZhLch LV cOeaUO\ RXWOLQed b\ YLUXV e[SUeVVed GFP (ULghW). ScaOe baU 712 

eTXaOV 500 PLcURPeWeUV. E, MBaMV SOaTXe fRUPaWLRQ LQ VeUR-bCD150 ceOOV. CeOOV ZeUe LQfecWed b\ 10-713 

fROd VeULaOO\ dLOXWed YLUXV VWRcN, LQcXbaWed ZLWh PeWh\OceOOXORVe cRQWaLQLQg-DMEM aQd VWaLQed ZLWh cU\VWaO 714 

YLROeW aQd QeXWUaO Ued 7 dSL. DLaPeWeU Rf ZeOO LV 22 PP. OQe ZeOO LV PagQLfLed WR VhRZ Whe SOaTXe 715 

PRUShRORg\ LQ deWaLO.  F, VhRZV WUaQVPLVVLRQ eOecWURQ PLcURVcRS\ (TEM) LPageV Rf MBaMV YLULRQ RQ Whe 716 

VXUface Rf VeUR-bCD150 ceOOV aW 3 dSL. NXPeURXV eQYeORSed YLULRQV aUe bXddLQg fURP Whe SOaVPa PePbUaQe 717 

(OefW). MagQLfLed LPage (ULghW) VhRZV YLULRQ aQd ULbRQXcOeRSURWeLQ cRPSOe[ (RNP). 718 
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 719 
FLJXUH 3. MBDM9 UHSOLFDWHV HIILFLHQWO\ LQ FHOOV H[SUHVVLQJ ECD150 DQG KXPDQ QHFWLQ-4. D-E, VeUR-720 

hCD150, VeUR-dCD150, VeUR-bCD150, aQd VeUR ceOOV ZeUe LQfecWed ZLWh UMBaMV-EGFP (MOI 0.01). 721 

VLUXV UeSOLcaWLRQ aQd VSUead ZeUe PRQLWRUed b\ LPagLQg c\WRPeWU\ (D) aQd YLUXV WLWeU LQ Whe VXSeUQaWaQW 722 

(E). D, LaUge V\Qc\WLa ZeUe eYLdeQW LQ VeUR-bCD150 ceOOV b\ 2 dSL. E, SXSeUQaWaQW ZaV cROOecWed eYeU\ da\ 723 

aQd Whe YLUXV WLWeU ZaV deWeUPLQed b\ a GFP SOaTXe aVVa\ (Vee PeWhRdV). DaWa VhRZQ aUe PeaQ +/- S.D. 724 

fURP WULSOLcaWe e[SeULPeQWV. F-H, H441 aQd A549 ceOOV ZeUe LQfecWed ZLWh UMBaMV-EGFP aW a ORZ (0.01) 725 

RU hLgh (0.5) MOI. VLUXV UeSOLcaWLRQ aQd VSUead ZeUe PRQLWRUed aV LQ D-E. F, IQfecWed H441 aQd A549 ceOOV 726 

aW 1, 2 aQd 5 dSL (D1, D2, D5). G, VLUXV gURZWh cXUYeV UeSUeVeQWed b\ daLO\ WLWeUV LQ Whe LQdLcaWed cRQdLWLRQV. 727 

DaWa VhRZQ aUe PeaQ WLWeUV +/- S.D. fURP WULSOLcaWe LQfecWLRQV. H, The ePSLULcaO AUea UQdeU CXUYe (eAUC) 728 

ZaV RbWaLQed fURP each gURZWh cXUYe aQd SORWWed aV a baU gUaSh (PeaQ +/- S.D.) (PRISM Y 9.0). AdMXVWed 729 

S YaOXeV aUe LQdLcaWed (RQe-Za\ ANOVA DXQQeWW¶V T3 PXOWLSOe cRPSaULVRQ WeVW).  I-J, VeUR-hXPaQ QecWLQ-730 

4 ceOOV (VeUR-N4) ZeUe LQfecWed ZLWh MBaMV aQd MeV (MOI 0.01). I, MBaMV LQfecWed VeUR-hN4 aW D1, 731 

D2 aQd D4. J, ReSOLcaWLYe YLUXV WLWeUV fRU MBaMV aQd MeV RQ VeUR-hN4 ceOOV RYeU 5 da\V (PeaQ +/- S.D., 732 

Q=3). WhLWe baU LQ D, F, aQd I eTXaOV 1 PLOOLPeWeU. AOO LPageV VhRZQ aUe caSWXUed b\ a CeOLgR IPagLQg 733 

C\WRPeWeU (Ne[ceORP). IPageV aUe cRPSXWaWLRQaO cRPSRVLWeV fURP aQ LdeQWLcaO QXPbeU Rf fLeOdV LQ each 734 

ZeOO.  The OLPLW Rf deWecWLRQ fRU YLUXV WLWeU deWeUPLQaWLRQ LV 20 PFU/PO aQd LV LQdLcaWed b\ Whe dRWWed OLQe LQ 735 

E, G, DQG J. 736 
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 737 
FLJXUH 4. MBDM9 LQIHFWV KXPDQ PRQRF\WH-GHULYHG PDFURSKDJHV (MDM) LQ D CD150-LQGHSHQGHQW 738 

PDQQHU. D-E, MDMV ZeUe LQfecWed ZLWh EGFP-UeSRUWeU MeV RU MBaMV (1[105 IU/VaPSOe) aQd ZeUe 739 

eLWheU (D) fL[ed b\ 2% PFA aW 24 hSL, DAPI-VWaLQed aQd LPaged (VcaOe baU LV 200 �P), RU (E) TXaQWLfLed b\ 740 

fORZ c\WRPeWU\. The SeUceQW Rf CD68+GFP+ MDMV fURP 6 dRQRUV aUe VhRZQ. OSeQ aQd cURVVed V\PbROV 741 

LQdLcaWe e[SeULPeQWV XVLQg ORW 1 aQd ORW 2 YLUXVeV, UeVSecWLYeO\. AdMXVWed S YaOXeV aUe fURP RQe Za\ ANOVA 742 

ZLWh DXQQeWW¶V PXOWLSOe cRPSaULVRQV WeVW. F, SROXbOe hXPaQ CD150 (VCD150) RU a dLPeULc Fc fXVLRQ 743 

cRQVWUXcW (VCD150-Fc) LQhLbLWed MeV bXW QRW MBaMV LQfecWLRQ Rf PacURShageV. GFP+ eYeQWV LQ XQWUeaWed 744 

cRQWUROV ZeUe VeW WR 100%, aQd eQWU\ XQdeU VCD150/VCD150-Fc ZeUe QRUPaOL]ed WR XQWUeaWed cRQWUROV. 745 

AdMXVWed S YaOXeV aUe fURP WZR-Za\ ANOVA ZLWh âtdiN¶V PXOWLSOe cRPSaULVRQV WeVW. IQ (E) aQd (F), daWa 746 

VhRZQ aUe PeaQ +/- S.D. fURP PXOWLSOe e[SeULPeQWV (N=5-7) ZLWh LQdLYLdXaO YaOXeV aOVR VhRZQ. (G) 747 

E[ePSOaU FACS SORWV fURP Whe VXPPaU\ daWa VhRZQ LQ (E). R2 (GFP-dLP) aQd R3 (GFP-bULghW/CD150-748 

ORZ) gaWeV aUe LQdLcaWed aV deVcULbed LQ Whe We[W. H, CRQA/IL-2 VWLPXOaWed PBMCV ZeUe LQfecWed ZLWh MeV 749 

RU MBaMV (MOI Rf 0.1) aQd aQaO\]ed fRU GFP e[SUeVVLRQ b\ fORZ c\WRPeWU\ aW 24 hSL750 
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