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Step 1

Step 2

Step 3

Step 4

Step s

Step b

Step7

The density gradient is loaded into the rotor while it is at rest. Density gradientis a
nonionic density gradient in a buffer solution

%

As the rotor is gradually accelerated. thegradieﬁt recrients itself vertically along

the outer wall of the rotor assembly.

Once at operating speed sample fluid is pumped into the rotor on a continuous
flow basis. Sample fluid comprises AAY.

%

The sample particles sediment radially into the gradient of increasing density. They
eventually band {iso-psynically} info cylindrical zones where the gradient density

equals a particle’s buoyant density.

At the end of the run, the rotor is decelerated to rest Preferably after the pumping

of sample fluid has ceased.

The gradient reorients itself to the Qriginéi position without disturbing the particle

bands.
%

The banded particles are now ready to be unloaded. Fractions are collected using
air or water pressure and a pump fo control flow.

FIG. 1
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Fraction | CsClweight {gfcc)
B1 1.281
B2 1.156
B3 1.236
B4 1.229
B5 1.231
B6 1.227
g7 1.212
B8 1.208
B9 1.18
210 1.187
B{1 1.162
B12 116
B13 1.442
B4 1.142
B15 1.126
816 1.126
Bi7 1113
B18 1.099
819 1095
B20 1.084
B21 1.078
B22 1.067
BZ3 1.067

e

CsCl weight (g/cc)

31B3B55789 B11 B13 B15 BI7 819 821 823

FIG. 4
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lodixanol refractive index and AAY recovery from Lot12-303

za:ﬂacﬁﬂn lodixanol % Refraciéve;i Egggé AAV titer {va/ml) IVolume (ml) | Total AAV(va)
Ce 27 1.3831 1820+ 17 4 7 28E+17
C3 41 14013 9.0 4 363E+12
C4 46 1.4096 45 4 1.82E+13
C5 48 14111 8.0 4 382E+13
Co8 48 1.4106 1.5 4 8.12E+13
o7 44 1.4066 2.2 4  880E+13
C8 42 14039 277+ 13 4 111E+14
9 41 1.3986 2.74E+ 13 4 110E+14
10 37 1.3939 1.98E+ 13 4 T92E+13
C1 33 1.3619 Y080t 1/ 4 J.8fbt1d
C12 30U 1.3823
C13 20 13712
14 24 1327
C15 20 1.368
C16 18.5 1.3643
Ci7 16 1.3605
Ci8 14.5 1.3575
C18 13 1.3544
G20 11 1.352
c 10 1.3501
(27 8.5 1.3482
23 7 1.3469
C24 8.5 1.3451
C25 6 1.3441
26 4 1.3435
Gl 1.3424
(28 1.3417
29 1.341
30 1.3405
Sample loaded 2.29E+ 13 1000 2.29E+15 100%
Flow through 2876+ 12 100 297E+14 13%
Fraction collected 547+ 14 24%
3+ 13 60
25E+13 50
2E+ 13 40
1.5E+13 —e+30 = AAV titer gvgfmﬂ)
(E+ 13 2 ~e—lodixanol %
5+ 12 10
0 0
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lodixanol refractive index and AAY recovery from Experiment D

Ezactinn lodixanol % Refrac‘iiveﬁiégieﬁ AAV titer {va/ml) IVolume (ml) | Total AAV(va)
D? 22 13750 104+ 11 4 416E+ 11
D3 36 1.3956 2326+ 1 4 928+ 1
D4 45 1.4078 1.18E+ 11 4 476E+ 11
D5 47 14108 145+ 11 4 580+ 11
[Dﬁ 47 14108 2.80E+ 11 4 120E+12
D7 46 1.4001 7.04E+ 11 4 28E+17
D8 43 14058 1,756+ 12 4 T00E+12
D9 41 14018 1.68E+ 12 4 B72E+12
D10 37 1.3964 747E+ 11 4 287E+12
D11 33 1.3805 8.29E+ 11 4 329E+12
D12 29 1.3855 3.16E+ 11 4  126E+12
D13 26 1.3813
14 23 1.3766
D15 20 1.3726
D16 17 1.3686
D17 15 1.3652
D18 13 1.3625
D19 11 1.36
D20 g 1.3576
D71 1.3556
D27 1.3535
D23 1.3517
D24 1.35
D25 1.3483
D28 1.3465
DZ7 1.345
D78 1344
D25 1,343
D30 1.3478
Sample loaded 2.00E+ 12 1000 2.00E+14 100%
Flow through 3166+ 11 100]  3.16E+13 15%
Fraction collected 252E+13 12%
50
45
40
35
-30 ,
25 —a— AAV titer (vg/ml)
ﬁ%?g ~¢—lodixanol %
10
5
0




WO 2016/114992 8/,37 PCT/US2016/012680

S
<
<f
e
o =
e L2
T 5 ©
o
= G O
3
'%_gg @ =
e R
B T =
_— WO
O o R
= O L0ul
== N O
. o O
= e I

Fractions

(epy) suolepoi

FIG. 8



WO 2016/114992

9/31

PCT/US2016/012680

lodixanol refractive index and AAV recovery from Experiment E in 230-mi rotor

Fractionlodixanol %iRefractive index | AAV titer {vaiml) \Volume (ml) | Total AAV(va)
1 16 1.3601 18
F2 49 14135 1816+ 11 8 145k+12
F3 53 14205 2.02E+ 11 8 1.62E+12
E4 he.D 14102 6.53E+ 11 8 522E+12
E5 51 1.4156 1.20E+ 12 8 960E+12
EB 47 14112 3.31E+ 12 81 2.65E+13
E7 44 1.4064 4 95E+ 12 8 396E+13
E8 41 14112 1.336+ 13 8 106E+ 14
Eg 36 1.3948 267E+12 81 214E+13
E10 33 1.3864 4 50E+ 11 8 380E+12
E11 29 1.3793 4.02E+ 11 8 322E+12
E12 25 1.3736 8
E13 21 1.3683 8
E14 18 1.3636 §
E15 20 1.3505 8
F16 14 1.3561 g
E17 12 1.353 8
E18 10 1.3508 8
E19 g 1.3482 8
E20 7 1.3483 g
=21 1.3446 8
E27 1.3432 8
E23 1.3421 8
E24 1.3412 g
E25 1.3406 g
E26 1.3404 8
E27 1.3408 g
F28 1.3405 8
Sample loaded 2.08E+ 12 1801 3.34E+ 14 100%
Flow through 4 54F+ 11 1601 7.28E+13 22%
Fraction collected 203+ 14 61%
14E+13 60
1.2E+ 13 50
1B+ 13 40
8E+ 12 .
-30 —m- AAV titer {vg/mi)
6E+ 12 ol 90 o |odixanol %
4+ 124
2E+12 10
{- 0
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lodixanol refractive index and AAV recovery from Experiment G
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lodixanol refractive index and AAY recovery from Experiment H

Fractionlodixanol

%

Refractive index

AAV titer {va/ml)

Volume {ml}

Total (va)

1.34

885

3.73E+ 12
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lodixanol refractive index and AAV recovery from Experiment |

Eﬂraciianlcdixanal % Refractiv% Egggz AAV titer {va/ml) Volume (mg Total {va)
2 22 1376 1.10E+ 11 47 4766+ 11
13 40 14 140+ 11 41 5.60E+ 11
14 48 14122 2.80E+ 11 47 112E+ 11
15 1 1.4154 121+ 12 41 484F+ 11
6 49 14138 1.90E+ 12 41 7.60E+ 11
17 47 1.4105 1.68E+ 12 41  B72E+12
I8 44 1.408 1.39E+ 12 41 558E+ 12
I8 40 1.4005 1.03E+ 12 41 412E+13
10 36 1.3951 7. 72E+ 11 4  289E+13
111 H 1.3903 6.38E+ 11 4;  2.55E+13
112 28 1.3865 4
113 27 1.3827 4
114 25 1.379 4
115 22 1.376 4
116 20 1.3728 4
17 17 1.3685 4
118 15 1.3668 4
119 14 1.3641 4
120 12 1.367 4
Sampie loaded 1.46E+ 13 671  89.78kE+14 100%
Flow through 1.03E+ 11 670 690F+13 7%
Fraction collected 3.52k+ 13 4%
:
Get
16E+ 12 50
148+ 12 40
‘E%&-% ~- AAV titer (vgimi)
r e ~&- lodixanol %
8b+ 11
i b
+ 11
2E+ 'aémwﬁ 10

! et e s P . s S0 o, R i
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lodixanol refractive index and AAV recovery from Experiment J
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igaciianlcdixanal % Refractiveiigi%ﬁ AAVY titer {va/ml) Volume (ml) | Total {vg)

J2 20 1.3721 2.25k+ 11 41 900+ 11

J3 38 1.3882 3.60E+ 11 47 144F+ 12

J4 47 14105 1.45k+ 12 41 580E+12

J5 49 14138 4 54F+ 12 47 182E+13

JB 48 14136 1.80E+ 13 41  520E+13

JI 47 1.4109 1.66E+ 13 41  6.64E+13

J8 44 1.4061 1.22E+ 13 4.  488E+13

J9 41 14012 1.03E+ 13 41 412E+13

J10 37 1.3865 8.86E+ 12 41  343F+13

JU 3 1.3914 821+ 12 4i  248E+13

J12 30 1.3878

J13 1.3831

J14 1,379

J15 1.3748

J16 1.3715

Ji7 1.368

J18 1.3646

J19 1,362

J20 1.3588

Sampie loaded 154+ 13 §.82E+ 14 100%

Flow through 372E+ 11 1.60E+ 14 24%

Fraction collected 3287k 14 43%
-&- AAV titer {vg/ml)

——lodixanol %
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lodixanol refractive index and AAV recovery from Experiment K

;iaciianlcdixanel ‘}é Refractiveiigiﬁ AAVY titer {va/ml) Volume (ml) | Total {vg)
KZ g 1.3721 1026+ 12 41 408+ 12
K3 30 1.3882 1.76E+ 127 47 7.04E+ 12
K4 42 14105 546E+ 12 47 218E+13
K5 47 14138 153+ 13 41  8.12E+13
KB 48 14136 3.01E+13 41 148E+14
K7 46 1.4109 4 55E+ 13 4i  1.82E+14
K8 44 1.4061 3.75k+ 13 4. 1.50E+ 14
K9 41 14012 2.82E+ 13 41 113E+14
K10 38 1.3865 1.36E+ 13 41  544F+13
K11 35 1.3914 1,196+ 13 4i  4.78E+13
K12 32 1.3878
K13 29 1.3831
K14 26 1.379
K15 23 1.3748
K16 21 1.3715
K17 19 1.368
K18 17 1.3646
K18 15 1,362
K20 13 1.3548 8
Sampie loaded 1.66F+ 13 1000 1.86E+15 100%
Flow through 478+ 12 1001 478E+ 14 29%
Fraction collected 7.78E+ 14 47%

:

D+

IE+ 13 50

5

3 - AAV titer {vg/ml)

22’%13‘3: 30 e lodixanol %

15E+13 20

1B+ 13 i

hE+12 10

0+ 0
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(L]

lodixanol refractive index and AAVY recovery from Lot15-21

Egaciianlcdixanal % Refractiveiig%?é AAV titer {va/ml) Volume (mg Total {va)

i 5 1.3476 51 0.00+00

K 36 1.3913 4.62E+ 12 51 2.31E+13

L4 48 14119 1.35k+ 12 51 6.75E+13

LS 43 14054 1.13E+ 13 51 565E+13

L6 40 1.3985 8.19E+ 12 51 310E+13

L7 37 1.3839 5.20E+ 12 51 2.65E+13

L8 36 1.3811 2.80E+ 12 51 145E+13

LS 33 1.387 1.92E+ 12 51 8.60E+12

L10 3 1.3842 244E+12 51 1.22E+13

L1 29 1.381 1.33E+ 12 51  865E+12

L12 25 1.3746 8.66E+ 11 51 4.83E+12

113 20 1.37 5

|14 18 1.3665 5

L15 18 1.3635 5

L16 17 1.3609 5

A7 15 1.3586 5

L18 1.3566 5

L19 1.3554 5

120 1354 5

Sampile loaded 6.26E+ 12 1001 6.28E+ 14 100%

FT1 2.36E+ 12 200 472F+13

FT2 5.34F+ 12 200 1.07E+14

FT3 1.10E+ 13 200 220k+14

FT4 6.51E+ 12 200 1.30E+14

FT5 2.85E+ 12 200 B570E+13

Wash Thru’ 7.75E+ 11 200 1.55E+13

Wash Thru 2 401E+ 11 200 807F+12

FT&WT 5.85E+ 14

Fractions Collected 2.24E+ 14
~a- AAV fiter {vg/ml)

~¢—fodixanol %
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lodixanol refractive index and AAV recovery from Lot15-219

PCT/US2016/012680

;r?ciianlcdixanal % Refractive %nggé AAV titer {va/ml) Volume (mg Total {va)
M2 19 1.3716 218+ 11 51 0.00+00
M3 41 14015 3.59E+ 11 51 1.10E+12
4 45 14071 1.80k+ 12 51 1.80E+12
M5 45 14084 8.80E+ 12 51 850+ 12
M6 44 1408 1.05E+ 13 51  445F+13
M7 43 1.4044 1.62E+ 13 51 525E+13
M8 47 1.403 1.60E+ 13 51 8.10E+13
MY 40 1.401 1.10E+ 13 51 8.00E+13
M10 38 1.3086 8.15E+ 13 51 550F+13
M11 36 1.3957 441E+ 12 51 4.08E+13
M12 34 1.3825 271+ 12 51 2.21E+13
M13 32 1.3889 271+ 12 91 1.36E+13
Mi4 29 1.3854 1.97k+ 12 91  G85E+12
M15 27 1.3824 1.25E+ 12 51 6.25E+12
M16 1.3783 5
M17 1.3753 5
M18 1.3724 5
M19 1.3704 5
M20 1.3086 5
Sampile loaded 1.30E+ 13 1401 1.95E+15 100%
FT 8.50E+ 12 1401 1.20E+15 62%
Fraction collected 4.15k+ 14 21%
50
45
40
35
gl 50— ARV titer (vo/ml)
gg e lodixanol %
15
10
B R 5
ﬁwwmmwmw O
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lodixanol refractive index and AAVY recovery from Lot15-299

PCT/US2016/012680

;zaciianlcdixaml % Refractive End?>§ AAV titer {va/ml) Volume (mg Total {va)
NZ 7 1.3326 51 0.00+00
N3 g 1.3541 5/ 0.00E+00
N4 32 1.3714 1.03E+ 11 5 545k+ 11
N5 37 1.3801 3.40k+ 11 51 175E+ 12
NG 39 1.3976 1.33E+ 12 51  6.65F+12
N7 38 1.3804 5.23E+ 12 51 2.62E+13
N8 ¥ 1.3984 4.24F+ 12 51 2.12E+13
N9 36 1.3968 344+ 12 51 1.72E+13
N10 35 1.3855 282E+12 51 141E+13
N1 33 1.3938 1.96E+ 12 51  G80E+12
N12 3 1.3801 1.07E+ 12 51 B535E+12
N13 29 1.3874 8.32E+ 11 a1 486E+12
N14 27 1.3848 4.96E+ 11 b1 248E+12
N15 25 1.3819 3A1E+ 11 51  156F+12
N16 1.379 5
N17 1.3764 5
N18 1.3735 5
N19 1371 5
NZ20 1.36493 5
Sampile loaded 140 331E+ 12 1401  4863E+14 100%
FT 140 1.28E+ 12 1400 179+ 14 30%
Fraction collected 1.44E+ 14 24%
45
40
35
e
%g ~a- AAV titer {vg/ml)
15 ~¢—lodixano! %
10
15
O;@V'LC;EM"}G

g T g g g wgmnn




WO 2016/114992 3@/31 PCT/US2016/012680

| —
(i)c\.;w_c:
E= 85
“:E;;':_,IB
E{OQ
_E"fo’f@_c:m
(SRR TR
OE--%@
haggg
Q"OELL_._;
= O = i

h
e

9 10

Experiment N
8

P OO P L =¥ o

i

(pY) SUCHepo|y

FIG. 30



PCT/US2016/012680

31/31

WO 2016/114992

A OTREDL LOTKeT OTRVTT +OTXZE'E o

L6 e 96
3 o wiazsad 2 seyeadt:
G-€F TE e ap-€£ uexipor} Aysuap jead

SUCNRI E
Ajeue %Rad 30 %452

6% &t [ 3 < ot {9 suonsE

Pesalon Jo wwesied e seped
LOTXEG D T OTXEEE GUTHELE S OTFPR0 T L0108 OTXSLY OTXZ8'T LOTXEET OIXT SO {Was] uonesusuas yead

o1y H-0F 8-€F L-9% SSP-sf (S 7Ty ueipol} Ausuap jead §

9343

1 4Enon Mol 015507

G421 BUT W (%) B

)
<&
T
<

Y b ) {jus) suonseyf:
orq orq UL /IS 1€ 07T
5 [ 5 0t S S S S S 5 | peo| sidusest:

W) peoj Jajng

{3 ueyy {3 ueyy
58| XOT) BM T+ 7€ | 5581 K0T SApT+3p€'s
0€T-9T 19 QET-T 39

SrRST+999°T SRSTH957T [EREEE] [RE
X0T) BAVTHRG0°T
0ET-41 30)

£T+3pSE 144

SUDNIDES] 20

01 OTX BN LY %0T O XE BINP
{(CET-HT} g A jong

STy
P iy WSLTT

BRI BN WWOOT] JWCLS ©1 pay
OTX PRINp jWEY

P14
55 i)
JESTIYS

0 %5T

54
84 8% 24
132N 810107 BN PUR Sid
INE-D1ET BN-STd {OURXPO! %57
Ul JOUBXIDO! %57 1)
132N 810D BN PUR SHid ] 12143 BN pUe SHg TR oo
INE-DIRINT BN-STd | NE-D1BANT EN-SHd| U1 [DUEXIDO! %0 1] W 0UKIpOl %05 |
ur

ov
85 86

sed
OULNI PO %87 ¢

A e}

PEO]

Sed Ul OURXPOl %G

s1e0i) B pue
SUEIGPO!

Jouexipo: %05 - std

UF JOUBKIPO! %0

94 Ui

[ouEXIpOL 944 ouexipor




