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BE BH RFIFN AAV-PHP.B 5 AAV-PHP.cB ERLXRFTERERMANBRETTESHER, HomARIEFFH
ERAHREN S RBERENTN, /5% B hSyn-EYFP FIAWER AAV9, AAV-PHP.B § AAV-PHP.cB &%
Bz, MAHERBKERUARRIEIRNERERAR., BERE ¢ AEERDY, HIERALRKFIRF
HITREKNARE, EESTREAMEE. T/BERZ. BEIREMEXIHAT EYFP 5 NeuN HARAMIELE], AT
BETRHRURSUE. &R URETFEET, {FE (1x10'° vg/kg) AAV-PHP.B FERIEIHEZERFiZ/BIRZ
HNEZL2TESUEREZEST AAVI (8.4% vs. 1.2%, P<0.0001, 6.3% vs. 0.5%, P<0.0001) ; BRSJNERAZE
5x10'3 vg/kg, AAV-PHP.B fE55iZ/BIRZXKIFAIEESHERHB—LRTT (P<0.0001) ., ESHAIBEASIE5IOTHEIG
38 AAV-PHP.B N£NESTE, LHARMSMHKEE (147%) MEMR (2.6%) X, EREESTERMET, AAV-
PHP.eB Xi8SFENEREBZEANESUETZEMNT AAV-PHPB (P<0.01) . #KkiE5) AAV-PHP.cB FERTENIAK
XIRLMBRES (<1%) . 458 AAV-PHP.B 5 AAV-PHP.cB ERERMPRIEML T AAVI Egyév.rabj] Bfu
iz S ACHRK S IR R LML ZHE TR SHNBIRE. ANARAMEERTIEARKEN AAV BXTER
ARG 29 5 SRR M 7 X SLIO K.

Kigia BREXKS, WIS, mEEs, REKT, BER
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Analysis of AAV capsid variant-mediated gene expression and tropism in the
macaque brain

QIN Yifan', CHEN Yefei?, HONG Zexuan?, LU Zhonghua? , ZHANG Yujing? ™, YAN Shirong'*

(1. Department of Biomedical Engineering, Hubei University of Medicine, Shiyan 442000, China;2. Shenzhen Institutes of Advanced Technology,
Chinese Academy of Sciences, Shenzhen 518055)

Abstract Objective: To systematically evaluate the neuronal transduction efficiency of adeno-associated virus (AAV)
capsid variants, including AAV-PHP.B and AAV-PHP.eB, in the brain of cynomolgus monkeys (Macaca fascicularis), and to
analyze the effects of different injection doses and routes on whole-brain infection. Methods: Recombinant AAVs carrying the
hSyn-EYFP expression cassette packaged into AAV9, AAV-PHP.B, and AAV-PHP.eB capsids were administered to
cynomolgus monkeys through different routes (intracerebroventricular [ICV], intracisternal magna [ICM], and intravenous
[IV]) and at different doses. After 6 weeks of transgene expression, the animals were perfused, and brain tissues were
collected for cryosectioning and immunofluorescence staining. The ratio of EYFP and NeuN co-labeled cells to the total
NeuN-positive cells in regions including the prefrontal cortex, caudate/putamen nucleus, hippocampus, and thalamus was
quantified to assess neuronal transduction efficiency. Results: Following ICV injection, low-dose AAV-PHP.B (1 x 10%3
vg/kg) demonstrated significantly higher neuronal transduction efficiency than AAV9 in the prefrontal cortex (8.4% vs. 1.2%,
P<0.0001) and caudate/putamen nucleus (6.3% vs. 0.5%, P<0.0001). Increasing the AAV-PHP.B dose to 5 x 10%3 vg/kg
further enhanced its efficiency in the caudate/putamen nucleus (P<0.0001). Combined ICV and ICM injection synergistically
enhanced the whole-brain transduction of AAV-PHP.B, particularly in the prefrontal cortex (14.7%) and thalamus (2.6%).
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When delivered using the combined route, AAV-PHP.eB showed significantly superior transduction efficiency in deep brain
structures such as the hippocampus and thalamus compared with AAV-PHP.B (P<0.01). In contrast, intravenous injection of
AAV-PHP.eB failed to achieve efficient transduction (< 1%) in any brain region examined. Conclusions: The AAV-PHP.B
and AAV-PHP.eB capsids exhibited superior transduction capabilities in the cynomolgus monkey brain compared with AAV9.
Combined ICV and ICM injection represents a highly effective approach for achieving widespread neuronal transduction
throughout the brain. This study provides crucial experimental evidence for selecting appropriate AAV delivery tools and
optimizing administration protocols for non-human primate studies and future clinical translation.

Key words adeno-associated virus; brain transduction; injection routes; capsid variants; cynomolgus monkey

EA R (recombinant adeno-associated virus, rAAV) #HARK HAG s R, Kifae®
B R BIFH 24, ST 24 (center nervous system, CNS) FE[KIG 7T 544 Rl 4F 7T 1
HET AN, fERESRHEE, B8 ENEAEREM S RS H0m IR S IR+, rAAV EBILH
JURE R ET S SATT, rAAV LRI R Ak i I an ] SE I . )iz AR S M 1 o P s 3% 1) EE K Bk
G, RARIMIE T I AAVO B RETE MG G LR sl h sl — B FEE Y CNS # %, HAEJEANR KR
g B BRI BAR, AAE B E PR 2 7 B8, X — PR ] T 2% WG 4 28 5250 sh P B i
FE R WG IT SR 11 I PR 7 1) ) HEE LD

NGB PR, 5T T AR B AR OO A A 33 126 ORI S B SR s (81, Jl e gk fh . SRR
Je SRR NS F B, WL T R 2 R0 B A 1G5 Mk b7 % (blood-brain barrier, BBB) %% [ #1485
M 9 AE K 75, W AAV-PHP.BIL, AAV-PHP.eBI19, AAV-CPP161!1%:, M., AAV-PHP.B &% T
Cre EA N S AAV ¥ H HE1k (Cre recombination-based AAV targeted evolution, CREATE) - & i
ARG AR STARARL), AZARRAE AAVI RF K F# T I VR-VII IR X (7T VP14 1 25 588~589 i 2
BRI #FHA 1 BEFS (TLAVPFKD |, MRS 76 /N BRASE AL b 28 55 ik i3 5 5 = 205 6k BBB 1Y)
Re A, ZEbFEREZ I, CHAN Z51003E—35%f AAV-PHP.B -bJik#l A N7 i B i s L i vk L 3H 4T R 4t
PEGRI I, F4E B oS e AN A v Cre B BE DR/ BUME N /& 1 EAL T 77 . PR AR N IRk, $R78
PEREALAL ) AAV-PHP.eB 224k, HGJK A Bl P2 H 46 ) AQTLAVPFK By DGTLAVPFK. #H
T AAV-PHP.B, AAV-PHP.eB 7EHHX#24 R4 1 5 SR B E STt X LA ARLE /N BB A Hh R 30
LR 4 R e R 7, AR AR KEMA RIS SRR, WMAGREM R TLAEH. 1t
bb, BRAGERAAIL, AABREERR R ZEME SRR FE R . MEES . oIS & # ik
EWNEARER, SARERENHLS, HAAEIEN RS R Ry = 12280,

Nk, AL ERONEA, RS T AAVI. AAV-PHP.B 5 AAV-PHP.eB 1A [H 7 & .
ANFNESERE NN SR, B (D WMERBRFEAIENRKEF LR (2 R’E
EH T AR RS 200 (3D ARRM ARG IT G IR At T Bk #5751k
X

1 FEM7EE

1.1 Cettsd
1.1.1 SCEERY)

AHEFTHT ] 8 R M5 2 i e M A B (AERS 10.340.7 N H, AR 1.330.1 kg) T AR &
A FE [SCXK (%) 2024-0074], Ff T ¥ 85 nl 28 (1) b [ B} 27 B PR Y S 3k 352 AR 58 B 1% it 9 1) 7% [SY XK
(#) 2023-0351]. Wit i & 4EF57E (22+1)°C, FHXHERE 50%35%, FK 7 s FaEeM, 12 h/12 h B/
Ao IEERRYY S CRED REA BRA A A KB AL A R =it 23128111) FR4E LA
BEEKE, HBOK. B sz MR EN, SR RKMNIKISEKE. S0 E R
YN B ARV B sh A # 2 = d #t, 556 B K LI s W48 RIS B AH S € (SIAT-IACUC-
20221021-NS-NBJZX-LZH-A2104-01) . SZEAh)LE I FE AL i AR 354 iR 3R IR 45 7 N T ) 5%
ﬂ:o
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1.1.2 j®/&

AAV FiL#H Kk pAAV-hSyn-EYFP (Addgene, 50465) K AAVY K5t#ifk (Addgene, 112865)
ARSEES S ARAE o ARG SCHRARE, X AAVO KGTHEATE mRA, 4 AAV-PHP.B 5 AAV-PHP.eB K5¢
BARPOL, BT rAAV BRI AL S5 A4k TAERFRIR LA FBHE A IR A 7 58 . 3R A =ik
L3 HEK293T 4B R4, Llisd bR FEph RE s 0 alifb g, AT DA S dsaaill . 5 55 2 D5 2400 2
K X %7 PCR (droplet digital polymerase chain reaction, ddPCR) 3%:I5E, FT 4 9k 2 0 FE 35
>1x10%% vg/mL; A 5% 8 A 4R I8 I+ - Jon KR O R B 5 PO 0 T G I Bk (sodium dodecy! sulfate
polyacrylamide gel electrophoresis, SDS-PAGE) RULAZM, KFTskiw KANFFESHME; TRERHE
ST W B T A e BN S S ORI L], R R R <20%; R A E A A & KR Climulus
amebocyte lysate, LAL) & ik, $%<1.0 EU/mL; [& W8 d % J7 4k 2 & PCR (quantitative
polymerase chain reaction, qPCR) il J 48 h TG B £5 7= W R L AME IR Fi5 9% . BT i 883 0 B R A7 T-
80°C# Hi -

1.2 FERFSNES

LI (Tissue-Tek® O.C.T. Compound, OCT, #t5: 4583) I HA Sakura A#; Hi
anti-GFP $i& (Anti-GFP antibody, #%%5: ab290) . FJi anti-NeuN #i{& (Anti-NeuN antibody [1B7]
- Neuronal Marker, #%5: abl104224) . Alexa Fluor 488 #ricd'$if 1gG itk (Donkey Anti-Rabbit
IgG H&L (Alexa Fluor® 488) , %5 : ab150073) UL Alexa Fluor 594 Fricd3r#ifl 19G Hifk
(Donkey Anti-Mouse IgG H&L (Alexa Fluor® 594) , T%'5: ab150108) I H J:[E Abcam A & ;
DAPI 4% (DAPI Dihydrochloride, #%%5: T19827) Il4 [ 3% TargetMol Chemicals Inc./A ] .

KN Sifk e hif (5. 68816)  HAF (F5: 68304) . fiigh (H'5: 78001) . VEHF
(35 KDS LEGATO 130> X0 HRIIT Fi iR B A ar BHA IR A A @AM CrpE & L35
Z1.202021548817.X) H1Hh ERF B RIS HEBORBT S Be it MR (B4%5: BT100FC) W H fRE /il
MHERERE AR AT KET AL (B5. CM1950) T HEEKEEMAGHR AR £WHH
A (BT BX61VS) W H HABRME IRt BRI (25 uS1129) WH LigETE
J7RHS A A IR A F
1.3 WA
1.3.1 fmEiEEY

Wi EE S RO RROBILIRG S N e RKIEM AW 357 70, MEPRnN: &
BEMEIRRIE J5 , e BeWE LR A e AL A M, E4T I i 3L R 5214 (magnetic resonance imaging, MRD #
o BEJEH B E T SLAREALA, WRIEAR S HUAARR, 8 TR A S SRR 0 R A ORGSR VT O A

=1

PR G X & B S0 X I AT B8, R 1 mL VRS 2Rk B L 2 o b B S5 A BRI B VR
Ja, PREAFERE S, RS EIARIEN S, MW ESZIEE A M, HittT 2~3 kEHh S B
N DA ORI 25 58 A i

KT e oo B B RN B R K X O AT IE R, A 2 mL S S EUR IR, ARk
ik
1.32 ERSUR

WERES G 6 M, KSR EREE, ZAO0FHEFE 1PBS &k 4%Z K (paraformaldehyde,
PFA) VAT D BERER B € » 5CBBUH M, T 4% PFA F 4 °CIR[EEII %, FEJEH N 30% %
W (4 °C) i KEHLYUK. HEREHLBIE OCT W5, (FHKE T A HLEAT R AT % 52
Yk, VIR BB 50 pm.
1.3.3 BIERICRE

P 78 2 5% 3% F & 1 2 0.3% Triton X-100 1) PBS ¥k, T=iREFMAIIFEN 1 he Fi)5,
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5—HIRAW (%Pt GFP, 1:500; Ei#i NeuN, 1:500) 7E 4 °C R HE 48 h. FH PBS E¥E 3 ¥k (K
5min) J&, V1A 5 =3 (Alexa Fluor 488 #ric 3 'Fi % 1gG, 1:500. Alexa Fluor 594 #ric 3 '#i i 19G,
1:500) & DAPI &4kl T =B E 2 h, BE/EH#Z 2 37 «CHEMATIEE 30 min L EES. F
U PBS VLG, UIA AP K E A AE R e PG AT BSR4 .
1.4 FHFEHEE

SEIG B DL B i 2 (Mean +£SD) FoR. FET 8N R R RAS R 1) K sh ¥ 525 3R Ji
M, AT AREARRE N 1 X, & R ahWE 5 A B AR X 38 R E 2 AN e E 2L U] F kAT S %
eyt BARMS, BAMIXE 3~5 5KIAIRE A>T 200 um WIAEZESEY) A, B3k D1 A 44 2% 1 X T
BEIMAFEENRE RIEHEE: 105 S5 RERZ: 6; 5. 3; EM: 3) 347 N T4
PLAESK Y 1 EYFP 5 NeuN XUPHPE 20 5 NeuN B4 20 s B0 e 4 A3 A g it fr, ARE X
BRI E U S 808 . SR GraphPad Prism 8.0 {47 Giit /0 #r. Z A A SR R R 7 2 0 i
(One-way ANOVA) K Tukey £ ELL#. Pl P<0.05 HZEREF G #E L.

2 #R

21 TWRITERSWEEENTT

NARGVAEAF AAV KFEAEIEN R 7 SRS A 0, AR FOE & oRE =
B 37 hSyn KB EYFP #4552 3 % AAVI. AAV-PHP.B 2 AAV-PHP.eB K7 (&
1A, HiBEAFRFESSZEEN SEEEIT I (B 1B, & L o A 235 & 2 = i
ZRU, AR RWERIE R NS N WERIE 6 )G, UWHUNA R BT g gt
IIMT e ABFA EBE EVAL TRTAIM K E . SRR BE LK W S . SRR
T, WS X AR A R SCE M ME (At 2. 10; T E5RIRE: 6; Y. 3; &
fki: 3) AT AN Tit#. 2 94% i EYFP B4 M2 %05 NeuN FHMEMZ T E %, Hrh EYFP 5 NeuN
XUBH 1 40 9t 1 2 R Th e SR & s . BT EXUSH M 4N 25 NeuN FHMSE40 B2 B0 LuAE,  PFAh
AAV TE 5 XA 2 e BER P I S 80R .

E: Ar AAV ERA LR REE B: RERENITAURERE, ICV: INEES; ICM: BUE RFLES: Ve Bkt

Bl iR
Note. A, Schematic diagram of AAV genome and capsid. B, Schematic diagram of the injection routes for cynomolgus monkeys. ICV,
Intraventricular injection. ICM, Intracisternal magna injection. IV, Intravenous injection.

Figure 1 Schematic diagram
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Table I Information of monkey and AAV injection

W%F4%"5 Monkey )5 5/ kg Fif%/months 955 B 44 TR i E/(vg/kg) VEHT 5 30 Injection routes
1D Body Ages AAV name Doses/(vg/kg)
weight /months
/kg

1 1.4 10 AAV9-hSyn-EYFP 1x1013 IcvV

2 1.1 10 AAV9-hSyn-EYFP 5x1013 icv

3 1.4 10 AAV-PHP.B-hSyn-EYFP 1x1013 IcvV

4 1.1 10 AAV-PHP.B-hSyn-EYFP 5x103 icv

5 1.4 12 AAV-PHP.B-hSyn-EYFP 5x1013 ICM

6 1.2 10 AAV-PHP.B-hSyn-EYFP 5x1013 ICV+ICM
7 1.2 10 AAV-PHP.eB-hSyn-EYFP 5x1013 ICV+ICM
8 1.2 10 AAV-PHP.eB-hSyn-EYFP 5x1013 v

P ICV: WS ICM: BB KALIEES: Tv: Bt
Note. ICV, Intracerebroventricular. ICM, Intracisternal magna. IV, Intravenous.
2.2 AEIFIET AAVI 5 AAV-PHP.B HIFNSREESELEL

W RS R ME L F R ARG A EEE AR ERAMNA 27720 nTLLREE BBB, AWk E
W E RGN AW, &5 WATSEIU AN T 12 B RS 77 50 PR Al A 5 A 5 3 S 5] B X o A
SRS TR, A E GBS N EE &S, R T AAVI 5 AAV-PHP.B 7EAHEFI & FHIFER

AT B JE e E S R B, ARGTE (11013 vglkg) AAV X RER I )2 2 1) EYFP {5
T, mlE (5x10%8 vglkg) VS AT E R AP OGS (P<0.0001, & 2A. 2B) . fEMK A KR
YA I ) AAV-PHP.B 5%, 786 R i b [F)RE 3R I 2 35 1 o 1 4% 368 0 . IK5F & AAV-PHP.B
I weotmE O B Em T EFE AAVI (P<0.0001) , 28] HAE SR 588 N Ae4ER: & 2 i
FRME. SR, 4 AAV-PHP.B Wi &I 2 &Rl g, HPF7otmE R B EERA (B
2A. 2B) .

MU FRCEMEESGITE RS LR RIL—5 (B 20 . BRmE, KFlE AAVI {LRETE
25 1.2% M T A 2 22 05 0.5% 1 Sz R M & oAl 2] EYFP KA. Kmsm2iR_A 2R
FE G, AAVO FERTHIH 28 SRR TIEY) 2.8% (P<0.001) , i fEFe A% AR Xt Ak W2 3%
T, M2 F, {K5F&E AAV-PHP.B R m xS 8.4%HIATHUIN [ Z M40 6.3% M 5o %/ R ARAZ A
Zt. mAE AAV-PHP.B TERTAUM M2 M SRR R LR ERT, BEEFRZIERZXEIAR Y
8.9%, K HARFIELLIRTIZ 1.4 4% (P<0.0001, K 2D. 2E) .

S X, KAES&SAE AAVO W SRR (2518 0.5%5 0.8%) . fiK#I&E AAV-
PHP.B Al#Ric %) 1.5%M)ME S n, (HIGIMAI&EIF R ERAHNE (B 2P . EEMXE, P
K FEAEAEFE T B EEFRICA L 1%Ksh&t, HAREEZEZER (P>0.05, K 26G) .

zi b, WRMIRARYSZEL T ASFEIREE RN NS, EYFP BHMEAN N B E £ T R A R E A AR
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A% o E AL BT B i S AR g8 B A <0 i DX R EUE S R AR CE T, i SRR
P8 320 M 1 R 5T 5 A D AN AR R ) EY PP 240 A

W A RIFIM R Z EYFP b5 5 RER, BEHENBCRMITE: B: A& %2 EYFP FHWOLEEE, n=3 VI F/4H; C: mi#int

K. FRBRE . oM Em KK, SG6. EYFP; Z{4: NeuN; D: RiZiM & EWAric & wtbdl, n=5 ) /4, E:

SAZ IR bR iC M Z e e, n=83 PI A /4 F: WOgbric M ctbdl, n=3 U1 /4; G: Em#ibric s ctbsl, n=3 Y]/
H. AFRAEMFAIILE, "P<0.001, "P<0.0001.

2 REFIET AAVY 5 AAV-PHP.B (¥ ## S th i
Note. A, Representative images of EYFP fluorescence signals in the prefrontal cortex, the dashed box represents the enlarged detail image.
B, Mean fluorescence intensity of EYFP in prefrontal cortex, n=3 slices per group. C, Representative fluorescent images of the prefrontal
cortex, putamen/caudate nucleus, hippocampus and thalamus. Green, EYFP. Red, NeuN. D, Ratio of labeled neuron in prefrontal cortex, n=5
slices per group. E, Ratio of labeled neuron in caudate/putamen nucleus, n=3 slices per group. F, Ratio of labeled neuron in hippocampus,
n=3 slices per group. G,Ratio of labeled neuron in thalamus, n=3 slices per group. Compared with each other
group, "P<0.001, "P<0.0001.

Figure 2 Comparison of brain transduction between AAV9 and AAV-PHP.B at different doses

2.3 AREFHHLT AAV-PHP.B BUBNERE SR

RER AL T/ 5 8 ) B ARSI 0, s SHEE, RIS RGuBkiept 17 5 — B ES
7o NRBREMM RGNS, AU RAERFE (51018 vglkg) T, #E— B T Aaifh K
5 55 i AR 5 AAV-PHP.B [ RICR .

DU R, B AR IR B R BT AU B 2 3R IE K B 2K T I = 3 4 (P<0.0001) , TfijHK
ST I H B s ) 2 615 5 (P<0.001, 3A. 3B) . AL SN ERS T —PUESL 71X —
WS FLARL R SN BRI G 2] L9% M RTA 25 0.6% M 7tk IR M & T, HBRBEMKT
i Z= 4T (P<0.0001, P<0.0001) . ML, BEGIFESPE AT B 25 Fe i R A & o 3 3
RN ZRL) 14.7%5 10.1%, RN = ESA B E 5% (P<0.0001, P<0.01, K| 3C. 3E) .

FEWG T X, AL I TE S I S AR (<1%) (KT EST (P<0.05) , HIEA T 5T A Rgd
—SRFFRICAKT (B 3F) o HAFEERE, EEMNXE, BREESEM T 2.6%#E kS,
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S BT Bl e Bk K ST (P<0.05, P<0.01, & 3G) . UL ESERFR, WEEHKRHECS T
S S B A RGN AAV TE B BRI N IR 5 S AR B, RSBl iz B A A e

e A BUAIM R Z EYFP RONESRERE, MEHENBKRMTE; B: RiFn K2 EYFP PR G E, n=3 V) /4 C: Fi#int

2. TR M TR, 4. EYFP; 4. NeuN; D: RIZiM &JZWiric i cibfl, n=5 )} /4H; E:

SAZ IR IR bR iC M Z e e, n=3 PI A /4 F: O gbRic & Ictbdl, n=3 P15 /4; G: Em#ibric s ctbsl, n=3 ¥)H/
., AFEHAFEHE, "P<0.05, “P<0.01, ~P<0.0001.

3 AENES T AAV-PHP.B ) fili % 5 HL
Note. A, Representative images of EYFP fluorescence signals in the prefrontal cortex, the dashed box represents the enlarged detail image.
B, Mean fluorescence intensity of EYFP in prefrontal cortex, n=3 slices per group. C, Representative fluorescent images of the prefrontal
cortex, caudate/putamen nucleus, hippocampus and thalamus, Green, EYFP. Red, NeuN. D, Ratio of labeled neuron in prefrontal cortex, n=5
slices per group. E, Ratio of labeled neuron in caudate/putamen nucleus, n=3 slices per group. F, Ratio of labeled neuron in hippocampus,
n=3 slices per group. G, Ratio of labeled neuron in thalamus, n=3 slices per group. Compared with each other
group, "P<0.05, "P<0.01, "P<0.0001.

Figure 3 Comparison of brain transduction of AAV-PHP.B under different injection routes

2.4 AAV-PHP.eB 5 AAV-PHP.B BN EREE SEL R

Y%F AAV-PHP.eB 7E/N SRR I B o8 BBB Zi&AE f1, AWFFCAE s (5x1018 vglkg)
T, W THS AAV-PHP.B &= S5 KB G E R EHRIL. 4552, AAV-PHP.eB 7E I #iH
R3S 5 e R 25T AAV-PHP.B (P<0.01, [& 4A. 4B) . #RIM, #& T8t 5os w7 ai
Wi R SRR A C SR ML, EREESR (P>0.05, KW 4D. 4E) . FEIREBANIX,
AAV-PHP.eB JEILH B EMH: HERSHNE SIEL N 2.2%, fELBERZ 7.7%, ¥WEEET
AAV-PHP.B (P<0.05, P<0.0001, & 4F. 4G) .

B Jr, AWML T AAV-PHP.eB Z#ffkit 4t (5x1018 vg/kg) HIRCR. R BN, 520K b
BRI, ZBENE SRCRWAR, ERTFM L2 LT BER MR R E S, A X (A& 5
ZE. TRIERE. B BB A Iihc RBET 1% (B4 .
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e A BUAIM R Z EYFP RONESMREE, MEHENBKMTTE; B: RiFn K2 EYFP PR G E, n=3 V) /4 C: Fi#int

WE. BRIRWRE . BSMERRENER, 4. EYFP; 4. NeuN; D: Fi#iMH I ZEMAric & ctbsl, n=5 V) FH/4; E:

SRR AR IE A E e th ], n=3 I/ /4; F: WS pRicm &, n=3 U1H/4; G: EM#itsic & ctesl, n=3 t1 K/
H, AFEHMEME S, “P<0.05, ™P<0.01, “P<0.0001.

{4 AAV-PHP.eB 5 AAV-PHP.B {1 i & 4% 5 th
Note. A, Representative images of EYFP fluorescence signals in the prefrontal cortex, the dashed box represents the enlarged detail image.
B, Mean fluorescence intensity of EYFP in prefrontal cortex, n=3 slices per group. C, Representative fluorescent images of the prefrontal
cortex, caudate/putamen nucleus, hippocampus and thalamus. Green, EYFP. Red, NeuN. D, Ratio of labeled neuron in prefrontal cortex, n=5
slices per group. E, Ratio of labeled neuron in caudate/putamen nucleus, n=3 slices per group. F, Ratio of labeled neuron in hippocampus,
n=3 slices per group. G, Ratio of labeled neuron in thalamus, n=3 slices per group. Compared with each other
group, "P<0.05, "P<0.01, "P<0.0001.

Figure 4 Comparison of brain transduction between AAV-PHP.eB and AAV-PHP.B
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AW T IRAE B AR b RS T AAV-PHP.B. AAV-PHP.eB 5 AAVY ZEAFE & 5L
YR TN SRR, FERIWT: B, AAV-PHP.B 7E & MMM h I H B E0R T
AAVY [ S30R . RIMEAEMRFIE T, AAV-PHP.B 7ERTAIM [ 2 K 5o iR IR % AR £ 0 brid AT Al
15 AAVO [ 7 5L E, X — S5 R E B R T mE R A 5 TAE G, fEAE N R Kk T 1 akRE
AR, AT RS MATSUZAKI SERSIFE S0 i 28—, ARATT R &30 AAV-PHP.B 4 i % i+
G B B SRR T AAVO, 3 —DUESE T iZ AR 2 Mot S 5 1 5 A rT e R A& B R I
HSMH . ESERMNZ, AAV-PHP.B W7 &E- N K KRR B X 2. ERgERE, #2
w7 R R SR SRR — DT AR R B E AN S, IR G S A B R . X A X
SR PELE LIGUORE 5065t A R K8 NS AAVrh10 BB 58t A U R, 2 B IX 2 ik Y
FERIB K B — AN F AR . X GEZIPEIR, AR X RO ST Candi i R TH 52 FFE . 41 P 78 4 1 R
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di N RS B R AE B SRS, T 45 AT R SRR AL IR N . AAVO A1 AAV-
PHP.B 7EIR i X 40 Fe i AN BE SE LA 2L 1 I g, R TE B N R A b i i fing == 3 S S BLTRS50  IX (A
AR M AT THI I & R PR -
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SHE BRI SACEAR, X065 % 5 750 b 8k m sl g 25 F 5 0 s 22 il i R AR
Ko R, MWNE. MOKECEES B, HSVEES R, JUH AL G006 = 5 5 0 DL fi K 1) B X
W, 93T EREYR. FOM, AU E SRR R BUBCA B ES G EE IE R R K
M AESTELFE E8 AT 1 4 i Ak IR R A 112, Jx e gk BLIRS J IEG A0 S AT RS B AL BE £ K BT B 4R A
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JUNEERZ, AAV-PHP.eB 7EERG S FXE S EM % SR EEMRT AAV-PHP.B, &
B HLAE R SRSk i X rp m] B B SRRy B 1 1 o X — R B 30 A D ] R A P R S O
AN R4, FE R AE R RS, AAV-PHP.eB FHE T AAV-PHP.B n]fig B A 5 m  H XA & R g %
B, REHLBESEAFET AN ZER, (HILFEFER PHP.eB 7 R KEENY) vl fg B & B IE
o XMAKSERIRITEREZE 7, TTRES AT R KRB0 N R 2 40 i R TH 32 R 45 A sE f o AR
K7, R TAER H IR TR AN AAV-PHP.eB 78 R K S0 3 6 X () 4> T WL . 5 2L n] @it
EE A SERI4iAL . CRISPR iR, %5E AAV-PHP.eB 7E R KEEN Wk N I ThRePE 244k, T —
AT TAEFE LA A,

H—J51, AAV-PHP.eB £ &bkt it 76 T A5 i [X 240 oK fe se A 2 5, 2 B R SR B0 W if i 57
B Xt RGLA A KRS . X R B F NIEARRKIEPE = LY6A, 1 LYBA & AAV-
PHP.B/eB 7E M 1 2 ah P s I i 2% BBB ¥ 5 (1) S B 2 4Rk 118 191, Jx i B £ TifE 4 N R K2 it 47
) R S ATE 9T 45 R — 3 e. 201, $OR BBB MBS 70 T 450 22 X AAV B S sz i, R,
BT REKBWIER T — KT MR AR KRR BN EE AR 2, @il TRACER V&7t S EMRAN
i IR1F 1) VCAP-102 &K 7%, TEZF R KK+ RIMHMT AAVO 515 S80%, BSmER
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