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WFFRARER B I, HIV-1/AIDS ERFUEKGLE 7 /VIRHNT & 27 LOMELITIANT . MRBIMbEIC L D DA
IV A DI K ONEGERTAM R DOREFRE IWICEULA TV D, ABFZEO FEBIZLLFO L 2 iIcE &
5ivd, (1) CCR5 FRMINME HIV-1rmt 7 v — IREEIZT B 7P IOUEIRTHESET %5, LovL, CXCR4
FRAPE HIV-1rmt 27 7@ — 2 MN4/LSDQgtu ([l 3 2 & BB LZMUHGO—RETH Y | Rkl 2 g
TR SEDTEOITITERLUEERLETH D, (2) 757 % /0 ML 3S flildz 72w A L 2 DHil
BifbiElc kv, 7a ¥ A FHIV-1rmt 7 v —> 5gtu (J. Virol. 87: 11447-11461, 2013. ZH £ T
IZREDH D 5 BTN FOHIENE) X0 BRI M LT 2 O 7 m—2 (gtutCll KXY
gtutAdCIl) %457 GaC&fT) . WIn bR SBEEHR RO env BiInFa2Ri>7 n—2rThod, Z
O, EFE 6 FEEEO CCR5 FEMME HIV-1rmt 7 17— OIRARGLEE)N S . HIERN LR L=+ 7 1
—UNEHEELNTWS, ZRLOMEICHESE ML 3SR TOMRRREITI L L bic, THFY
NABREEYEBR 2 TE LT\ D, (3) 77 PIVERG AR B RORIEE A Y o 5kax iz
A IV ARG OPNE R EREE LT, G2 STVmac239 (SIV OJRJFEMEIERE Yy o—2 ) & H
720 | EEIRAS BRI SR env BIE T A EO HIV-1rmt TlE, FIEIZ & o TS RIZENRBD B, n
B LS BHMIIC R T 2 U A VAR OEREEZRRDLERH YD | Z IS ES X EIRN
IR U & DR A fRAT T 5,

S, K0EZL 07 S EEEZ AV, FREEERD (1) ~ 3) #BICHESE, & HED
FAZ S DT,
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PILETFT BT, A VTN I A NADTT a ) NVRREZR AL T 5720, HIRO R T 5
AP =% HNT, =7 8V b LTz 410" O &R HNL A IV PO A N A E T =0 A4 W
JVCHEFE LTz, 22 b — LB ECIE, @HITo T DR HETH D/ E - RO - KEW - IRNES
EEHWT, 107E/ml ([ZFAEE L= A VA Aml 20 VIR LTz, % 4 HBIZ, 2okt
DY NERERRE LT, Mo TV ERIL, UA VRPN 21T o7, EORFE. =7 1 /L&
GLHECIE, 2 TOEEKRD 6 DOMEIZBNT, 10MERED VA VARG Sz, ZUlxi LT,
KDOEHEFEIZE > TOANAREEE L2y he— ATl EEOHEECXL D v A v 2o
ZNREL, MENPDLELS UANABRFH SN WA b o7, ULEDHERNSG, =7 vy ikl
To @I HANL A IV o WO A VR Z R E LI YL Tlid, il OREGHIEIZ L > T A VAR
R LI TR T, YA NV ABRETOMEICR L JERT 5 Z Ennhoiz,
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H27 P £ CORMIHIV IEREGL ) =7 A4 v W T AT DT, U — " —filaiz b7 < & b
W, B, BE. MMEOR Y 3 (LN ITFELTWD Z EAmmeEns, —7h, g, Vo
AREIORRHL (GC) 12 CD8+ T MM IZE A ERFELRNWZ &, 7 ARTICE S HIV/SIV 2 he—F
—IZBWT GCITHET D THIADO —FETdH 5 TFH IS 7 A VW AEROLTHH Z L N IE SN T
W5, T T, Y LERO D=7 A YL 2 B DA U7 LN Mz A CTRET 24T - 7245 5. TFH
AR F1T 5 7 1 7 A L X DNA Btffifiats (PVL) oFIG, BLO. TMlaEE (b~ —7 —TdH 5 CD69
BRI AL OFIA M o> CDA+ T IR B IS @ W 2 E AR STz, AT, HIV RIS (&~
O CD8+ T MINIAEVEALERIC & 0 FFE S = MIE DT A IV A D ) DNIEFESWN TR 21T o 7o il B, BLE
W ST AP E N SR FREME LR Tl gag 38 X O pol BARFHEIKIZE IS HOEBENFHA SN TE
D, 2055 TIZT I VBERZMES bOTHoT-, I, BREICBW T A v A8 A2 i
ZoTWRWeETE, 7/ AEROERIIRONLNEEZEZ LN Z LD, BRI THY
A NVZERD TFH MR Z X Lo & T2 U R TRt LTI 0 | CTL 706 ORREER B SFHE S 115
ZEICE o T =R SN TV DO TIEI R RIS NS, EFLo CD8+ T Mifafb gLz s
W, MM OREBIRFEDS 3 4 A UL EHERFHSRZICH D B3, 1o 7 o /LA RNA B 3AE T8 ALEE
D 1~2 BHIZE— 7 AR LIZBBADICER T, L~V THB LTz, ZOZ b, A L AHGEIT
CD8+ CTL L O FnfifR7e EMMOH 7 A N AGRIZIC X DHlHZ 2T TO D AEEERB 2 bz, 2
T, ZOHBNCR T DR PURIEEZRE L2 & 2 A, U AV AFEHER SR AUl g1 1 LA
L. ZHEMKLTIAF 7 A LA RNA BT LT, b0 Ehnn, BIREGLIRIEDOHERC
RS KO ARZE Ol N EFEG L TWD I ERH LM o7, kD Z Evn, KEEHE
ET VT HIV U Y — " —o B RC HIV GRS O T Ic K= < & 535 LT, IN o> TFH
I HIT D7 1 7 A LA DNA A FRIE & 95 Z & C Shock and kill #5732 & HIV EYYE ORIRIZH
F I BBUEFRIEDO AR R EMEORGECARRET L L 0D IR S LD,
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STV &Yt v X 0 FREERIZER I U2 BfE L 72 g KOV v SBRE VT, v A VA BERE, VA
JVAG ) DS IEBCBIENT . ARSI CD4 Bt T MIRRECRIE . STV RrSRay T MR ARSI E & 21TV, s
EEBNREMENT Mkt L C7 —# A EM LTz, FRIBIE U A VARG L OfEFTTIX, K —H3 /1o MHC
P CTL D ORGHAE RN L U By R LBV THIZE A CEREREZA TS SIVERFEIZLY
MHC BAEEZE S ERE L, £ ORER SIV O in vitro BRI FITHF OO Z & 2 b LT, HEk -
FRFIFFCAG DT o IR T BIFERIVELNIY T2 vz STV R T Milai
JEIRT R ARG D Z LIk 0, U7 F U % KO SIV BYL1E ORI 7 I B RIS e i % 7T RE
L7z, —J7. iPS Ml HI sk CTL BRFESEBRIZ M) 7255 —BePE & LT R iPS HERAIF SERT & 18 e
oMb &L ORI L 0 438k L 72 CDS BHYE T Mifal ko iPS Mifdz b LI LA
iPS HIRIERF LA CD8 Bt Dt L~ AEER A 1TV, AR O EhREMRHT R 2 fist L 72,
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WEARIZ 5] & e & LA R OIEH Z et L7z,

«Vpx VLP Z W 7§58 T HIfE O SAMHDL /> 7 20 o DR DML % ik 7=, VPX 28 A L 7= § ik 3
THIIC @R L F U A NV AEAEE AW THIV-LIR 7 12— X — T3 H$ 5 GFP 3 L N EFla 7
11— —THHT 5 mCherry 2 HOF 2 TV LIR—F —17 A )L A (GMC 7 A /L R) DJERYLZ R Ir T2 D3,
Cherry FEMEMIIRITAE SN2 o 7=, SAMHDL D/ v 7 Z 7 VR MENZ E R E & 2 bR 2 K
NP TH D, SHBONEEETHREZHWTEDEZ Y —T (7 L RNAseq A5 TE TH D,
-R5M Env 2 H T HEBARE/RT 2T VLR —F —U A LA (MK O) DfEERHKAT- 5 < 0d
BEHTH D,
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Core Binding Factor B Protects HIV, Type 1 Accessory Protein Viral Infectivity Factor from
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BBl HBV LR & LCiE, ZNETHRE SN TE DR AMEEZ Wb TlER, TX%
T ARKRO AL Ll Z WD 2 &2 B E LTE 7, SIF5E=E CM B IICHINL L2 A58k
t b~ AFHII HuS—E/2 Ml Z HBY Jiesz 1A T &b 5 NTCP 4y % FE 8L S B 7= f ik E/NtGS Ml &2 M7 L .
% Cellbed Z WA EE %92 2 & T, i CHIMEDO®E <. BRAFR T A /L2 (HBV) DIk
A5 2 FEERL 9 B IE S AN &2 O T 58 R ORESRIC R Zh L 72, 2 0D HBV K283 Tl HBV J&kZk b b AT#
s A 7~ v AMFEHEOBEEFT A L C O HBV OFE R RRYLHIENBIEFRETH v . RYEIEITH
— o AMIFt T2 Z e 3bonote, o, TOMBERETIZEAS N BV 13RI E AT &
W BT 5T, 20 HBV 5538 2 OFIEME A MRGET 5 729012, siRNA OZNROFRGiEZRFT L7z & =
7. siRNA \Z L 2 BIGF I OB FITANIC siRNA 2B A L TH S 14 BEICBWTHEHFEL T
V. ZTO%RIE siRNA & W2 A FEE S R EIHNIC X 5 HBV A58 BRI AR 1 DT ICE H Th
LZENbmol, Fle—), M7 2T —EBRETITAI FEANT, ZoMlafizisiT o4kE
GPHRBEONR L B ARFT LR, Vo7 =7 —FPoREE 2 BWELL LT 5 2 & 23R
iz, UEOFRERNG . Z 0 HBY #5288 R1%, Akt MLl L 72 E 2 A3 2 #ifd T HBV &
YOl 2 FEL L, 0 T AT 7 ATRE R B T2 R A T D 2 L NHER S Li=, BLHBY o =7
U —=> 7% BEEH HBY B RO ik & [FIFFICHED Tz & 2 A, BNER AR A R EER L E IR IC
F U HBVRI AR SNAZ EZBH BN Lz, Fatty acid synthase (FASN) ®FHZEA] GSK1995010
XA BARAFHT HBV K7 sEA MR B O HBV R {-EA & F &RAFRICIRE L9 523, FRHIEA S
72 HBV R DIEGAME AR T S5 2 & & L U7, FHERNIEE 2 [RIRFR 92 2 & T, £ @ 6SK1995010
DFHLHBV R RN 63 2 MR R 2 MRE L 72 R, REBIFIENIES IR AT 22 LR GMNERD
DL DS EHMFINGNEE DREA D HBV RiFPEAEICBE 545 Z L b o T,
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Okamura, H.*, Nio Y., Akahori Y., Kim S., Watashi K., Wakita T., Hijikata M. (2016) Fatty acid
biosynthesis is involved in the production of hepatitis B virus particles. Biochem. Biophys.

Res. Commun. 475, 87-92.
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EREIEE A T I KR B O BRERDFIE L TV D2, BHEITMEOREEGEICREL TEB Y, K
E§1<f3 FFRERD LN, & ZANR, v HIEEHIRFES 12 D Balb/C D~ 7 AZBWT, i
B LT DB T ORI T B IS AR ER DI 222 358 Hiv D, GATA-1 OFEBAZEICA—FL¥ =
L—3 g B P —0 GATA S8 (dbIGATA) ZKIBSH7-~ 7 A AdblGATA =7 A Tl
I ERER DS FFRICIH I LTV 5 (Dyer K.D., et al. J Immunol. 179:1693,2007), Fx %, AdblGATA
~ U AR ORGSR N R A T O A B ER 25 58 %%LTV% EEERR LT, BLRIRNZ &
K\A%MMN?VNZVﬁ@%@%%%%HO& BT DAL ZFRICHH SN TS Z
EVRB BT | R K DR ﬂ%%@bﬁ@ B2 RT3 2 LR o o, R
IZE > T, BFIIFER R WVREROMIES EHICHIIEEZFLZL TWDL I LR ghole, TRHO
FEMBAR T IZ Ko T, M 23 TE ML S MAFRRERIIE IR 1 D eotaxin ZafE L, AFFRER & k5
TRICEESTE TS Z ENRHLNIRoTo, S BI, IEME LMo s d A b
HA N Ko THREERDTIEMEAL, R L 1M a7 —F o8 REIEL 2 b 00o T,
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RFER

FRER

L




MERFRES

No.3 | WNTEPER LT 7 A /b AREKELE O A W) T 35 O iR
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JEE R IR R 2 A [ R = 5 FriEBh# I BAT WK Bk

WRAR (GHi)

BLASTIZE D 77— 2 X=X RIAFHET 2O a v E Y 7 MINTET 5 EBL BSI A [FE Lz, ZNZ
N EBL BEAINCRE LC, MBREMIZ2 ORF 27 ) —= 7 %4To72L Z A, E. fuscus 7 ) DMIIFET D L
T3 EBL (eEBLL-1), M. natalensis ®/4 / MTIEET 5 N B+ 3K EBL (miEBLN-1) 23, %
NI K E 72 ORF (eEBLL-1 1% 1718 7 X /&, miEBLN-11X 376 7 X /RO X L /X B a— K 1L1E55D)
EROZ L EEX LD,

(1) eEBLL-1

E. nilssonii 38X TVE. serotinus @47/ AT H AR eEBLL-1 2MFET 2 2 & & FEBRAJIZFE L
7eo 3TED A7 E Y DOIFIEAFERDEK 1180 TEAT L HEE SN TWD Z &b eEBLL-1 (3 1180 T 4L
AN L L7z 2 & AR Sz, o (R FPRIMENTIC L 0 | eEBLL-1 1ZE O BIREIREDFE T
IZBWTHEL L T2 E LN E o Tz,

FEERIIZIX, eEBLL-1 23 E. serotinus 38 X OVE. nilssonii DENIZBWTIREINTWH I L %
O LTe, 612, it eEBLL-1 HURDIER Z A 7o 23 Sl O HEfifids K OVufZ ITRE# 2327
ST, R 28 FFEEIZRHli 95 Z L IXTE R o T,

(2) miEBLN-1

M. fuliginosus ™%/ A HHH[A 72 miEBLN-1 3MFIET 5 Z & & FEBRIZGE L7z, 2D D57l
AR 1720 THRTEHEE STV D 2 LD, miEBLN-1 OWLE KIT 1720 TAELL BRI Z > 72
ZEWRMBENT, £72, M fuliginosus OfiflEA S miEBLN-1 ORRGEY iR LTz, S HITHT
miEBLN-1 HURIERR D7D, KIGEE 31T HFA#L 2 miEBLN-1 O3EHL « FFR AT > 72, Sk 29 4FEI
FRERE LT 52 7 ETH D,
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negative—-strand RNA virus. Sci. Rep. 6, 25873
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WEMED 7V aaFaA R (6C) A IL-TR OFBLZHIEH L THWD DN E I NEH LN T 5720
12, IL-TRa Bl FT P —D GRFERETTFT — 71T HZERE R 2B A L7z IL-TRa -GRmut = 7 2 %
Rt LTz ~ U ADMF D 6C JREIFRICE < BITRV, £9°, EF~ U A THlgo IL-TR BB L1
RIS E < BITARW A NS 278 L72AY, IL-TRa —GRmut ~ 7 2 TIXZ OEEREL LTz, £7-,
CD4Cre GRcKO v U A THIARRDOFER AR LTz, BT, EH~ T A TIEENO T A &Iz#m L
BAIEADT 505, R Il BRI LRIZEA L, Zhicxt L, ZFEEOER~ Y AT
XD X 57 T MlEo BNEEIN A SN oTz, 2, EF~ T ATRHESE~OKR—I 712
FL72 CXCRA DFEBLL~L2y IL-TR L [RERD ANEE 28 Loy, ZFEOE R~ 7 2 TIIEOLE#H N
HRLTWe, OVAZFRET LU AT THAZIER~ U AR ST D & RIEE S E2GE6103E
&R U TR BT S OVA RFEAY7e CD8 T Milan %< 7252, “FEOAE R~ U A TILZ OLEN
HELTEMEOEETH o7, LLEDORERND, GC I IL-TR & CXCR4 OB AFHEETH LT, TH
RaDIRN AT & IS E 2 HIEH L TV D Z RS N7,

X R

L
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PRIENATE, A2y, BB, RIS, M PEadyb  B—IE1L, JRE ., A2l 7 — :Role of glucocorticoids
in T cell homeostasis and T cell response, The 23rd East Asia Joint Symposium, &dt. 2016
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EAVES

TART A NVAE, BUEETIZ 5 FESHE SN TWD, ZOFTHH A —/L (Zaire) L, 7
U RT LA DOFASEENE L BT 2014-15 IS T 7 U B TEL DEEH LT, 2014-15 DT
U N7 A TR EITH E TV DIT CH o722 D, D —RE LT, 2014-15 FI2i4T L
TeUANAE, & bDBYNREHIT D L O RERE P PNEFL CWDHAREERH D LB X T,
% 2T, Zaire D BERHAE (Glycoprotein, GP) % =— NI 5@+ 147 B (EMERLSIZ RV T2)
Z v, FERIZE L (AN) & [FFREH (dS) O E D (AN/dS) Z#531HR L, EOWikE =7, 772
bHATFICARIRIRER L UCTHEMICIEN 72T 2 BREHRY A N E2HEE Lz, ZORR, 2207
BT A N CHGTRIICAE AR IEDIRIK (A82V & Th441) #[RIE L7z, £7z, 2014-164FEDT 7 F 7 L
A 7 THAT L7z Makona #RDAT 7 AELH|Z W RRRHT ClE, 2 b DO S OE RAKOER~D
IREV TN, ol BigbZ LAFER LTz, A2V ZBRIZ 201445 AdH7-0, X=T by T L
FRASOREGPLR OBFRIZ BN TA U TERICEE SN -DITk L, 15441 BERIIT O N T LA 70O
TN &b 3 BTN, BHICEET 2 Z ERWHRLIZZ ENghoTe, EHIT, &
NoDOT X ) EBERNT AN ADEGANZ G- 2 HEIZOVWT, Makona GP ZH Wy a— K& A7
VR—=H—T vt A THZEZ A, IR (A82/T544) D Makona GP & Lb~3, A82V & ThH441 28 FiAl
D GP OBYAMIZZI LTI 1.8 fF, 4.3 5 LH LTz, 5o T, T5441 & R0 72 YL RED - 5-
o LTz A8V OERMEMICHEL, IKE-72eEXbNS, UEORRIL, =RhRIT A LA
MZXT D BYREDFE LW ERIE, D LATART U A NV AOMIEITERER SV | N7 EHO
E ) BNEMTOIENVICHER THoT=Z EZRIBL TS EEER LT, s IIAIE A Genes to Cells
FICHE L7z (Ueda et al., Genes Cells 2017), ARBFFETIRIE L7z AB2V IT DWW TIEFk 4 LISMZT A
U, AFXVA, RAYVERLELEI V=T BEZEIELZTHEITLTENENHRE LTz (Diehl et
al., Cell 2016; Urbanowicz et al., Cell 2016; Dietzel et al., J Virol 2017), F£7=. T5441 28
FUZOWTHELM O EIZOWT KAV ET AU ORI N—T"5 b REOKITHT THd Lz

(Hoffmann et al., J Virol 2017; Wang et al., Cell Host Microbe. 2017),

X R

Ueda MT, Kurosaki Y, Izumi T, Nakano Y, Oloniniyi OK, Yasuda J, Koyanagi Y, Sato K, Nakagawa
S. (2017) Functional mutations in spike glycoprotein of Zaire ebolavirus associated with an

increase in infection efficiency. Genes Cells. 22(2):148-159.
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No.6 ' Develop a selectable anti—-HIV-1 gene therapy vector using CRISPR/CAS9 system

HMRAKRE ZABEE (KK)
UCLA AIDS institute, UCLA School of Nursing Associate professor An, NS S
Dong Sung

SEATE S

A highly efficient CRISPR/Cas9 delivery system is critical for hematopoietic stem cell (HSC)
based gene therapy for many diseases. Current, non-viral and viral methods (lentivirus and
adeno—associated virus serotype 6) in common use for delivery of CRISPR/Cas9 have several
drawbacks including limited efficiencies in HSCs. Persistence of DNA based viral vectors may
also lead to greater off-target effects in the long—term. In previous work, we repurposed Sendai
virus (SeV), as a delivery system for highly efficient Cas9-mediated gene editing (~75-98%
without selection) in human cells, including primary human macrophages, with minimal off-target
effects. SeV is non—pathogenic in humans, has an established safety record, and has been
extensively studied and modified for gene therapy applications. SeV is an RNA virus that
replicates solely in the cytoplasm and has no viral DNA phase, thereby eliminating any potential
for undesired random integration into the host genome. Flanking the guide RNA with self-cleaving
ribozymes allowed this RNA vector to produce the precise ends required for gRNA function, and
we showed for the first time that self-cleaving ribozymes were tolerated within the paramyxovirus
genome. Here, we show further safety improvements in our SeV CRISPR/Cas9 delivery system by
introducing mutations to confer temperature sensitivity (ts) that allows removal of the virus
at non—permissive temperatures (37-38° C) once editing at a permissive temperature (T34° C)
has occurred. This non-cytopathic ts rSeV-Cas9 vector transduced human fetal liver and
peripheral blood mobilized CD34+ hematopoietic stem cells at ~90% and resulted in ~80%
mutagenesis of the targeted locus (ccr5) within 2 days. Shifting to 37° C resulted in rapid
loss of the rSeV-Cas9 vector. Introducing ts mutations into replication—deficient SeV vectors
(e.g. by removing the fusion protein essential for virus entry) will likely synergistically
enhance the safety of our SeV-Cas9 vectors for clinical applications requiring highly efficient

gene editing in HSCs.
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