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h d f l i f b h i di dMethods for UPLC TOF MS analysis of both trypsin digestedMethods for UPLC‐TOF‐MS analysis of both trypsin digested    y yp g
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AAV1 81 289 2(A ) 736 81 286 66 096 139 736 66 093 59 517 204(A ) 736 59 517

th l f th id t i
AAV1 81,289 2(Ac)-736 81,286 66,096 139-736 66,093 59,517 204(Ac)-736 59,517 

theore cal masses of the capsid proteinstheore cal masses of the capsid proteins AAV2 81,854 2(Ac)-735 81,856 66,486 139-735 66,488 59,974 204(Ac)-735 59,974 ( ) ( )

from six AAV serotypes analyzed using theAAV5 80,336 2(Ac)-724 80,336 65,283 139-724 65,283 59,463 199(Ac)-724 59,463 from six AAV serotypes analyzed using the AAV5 80,336 2(Ac) 724 80,336 65,283 139 724 65,283 59,463 199(Ac) 724 59,463 yp y g
2AAV6 81 324 2(Ac)-736 81 322 66 094 139-736 66 096 59 518 204(Ac)-736 59 519

RPLC MS methods 2AAV6 81,324 2(Ac) 736 81,322 66,094 139 736 66,096 59,518 204(Ac) 736 59,519 
RPLC‐MS methods.AAV8 81 668 2(Ac) 738 81 667 66 519 139 738 66 519 59 805 205(Ac) 738 59 805 RPLC MS methods.  AAV8 81,668 2(Ac)-738 81,667 66,519 139-738 66,519 59,805 205(Ac)-738 59,805 

AAV9 81 292 2(Ac) 736 81 291 66 210 139 736 66 210 59 732 204(Ac) 736 59 733AAV9 81,292 2(Ac)-736 81,291 66,210 139-736 66,210 59,732 204(Ac)-736 59,733 
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Figure 3 Shown at the top of the figure are the CDMS spectra AEC (FLR detec on) chromatograms and bufferFigure 3. Shown at the top of the figure are the CDMS spectra, AEC (FLR detec on) chromatograms, and buffer g p g p , ( ) g ,
ACQUITY H Class Bio exchange SEC chromatograms (UV Absorbance at 280 nm and 260 nm) for a series of rAAV8 samples Samples wereBioAccord LC MS System ACQUITY H‐Class Bio exchange SEC chromatograms (UV Absorbance at 280 nm and 260 nm) for a series of rAAV8 samples. Samples were  BioAccord LC‐MS System  Q e c a ge S c o a og a s (U bso ba ce a 80 a d 60 ) o a se es o 8 sa p es Sa p es e e
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(SEC and AEC for Empty/Full Capsid prepared from serial dilu ons of two samples with es mated concentra ons of 2 4 X1012 and 1 67 X1012 capsids/mL(Intact Protein and Pep de Mapping) (SEC and AEC for Empty/Full Capsid prepared from serial dilu ons of two samples with es mated concentra ons of 2.4 X10 and 1.67 X10 capsids/mL(Intact Protein and Pep de Mapping) ( p y/ p prepared from serial dilu ons of two samples with es mated concentra ons of 2.4 X10  and 1.67 X10  capsids/mL ( p pp g)
analysis ssDNA Frac ona on ) and percentages of empty capsid of 2 1 % and 98 5 % respec vely as determined by CDMS The linear correla onanalysis, ssDNA Frac ona on. ) and percentages of empty capsid of 2.1 % and 98.5 %, respec vely as determined by CDMS. The linear correla onanalysis, ss NA Frac ona on. ) and percentages of empty capsid of 2.1 %  and 98.5 %, respec vely as determined by CDMS. The linear correla on 

plots show good agreement with regard to both slope and correla on between the measured and the predictedplots show good agreement with regard to both slope and correla on between the measured and the predictedplots show good agreement with regard to both slope and correla on between the measured and the predicted 
percent empty capsid values for all three dis nctly different methodologiespercent empty capsid values for all three dis nctly different methodologies.percent empty capsid values for all three dis nctly different methodologies. 

Ch D t M S t t 1Charge‐Detec on Mass Spectrometry 1 Charge Detec on Mass Spectrometry 
M D lt S l (E t /F ll C id A l i )MegaDalton Solu ons. (Empty/Full Capsid Analysis)

ssDNA
MegaDalton Solu ons. (Empty/Full Capsid Analysis) 

ssDNAssDNAssDNA 

Fi 1 I d f h i h i f AAVFigure 1 Instrumenta ons used for the extensive characteriza on of rAAVs:Figure 1. Instrumenta ons used for the extensive characteriza on of rAAVs: 
AEC f ti ti1) Bi A d LC MS t 2) CDMS ( h d t MS) 3) AEC (A i E h AEC fractionations1) BioAccord LC‐MS system; 2) CDMS (charge detec on MS); 3) AEC (Anion Exchange AEC fractionations 

AAV 91) BioAccord LC MS system; 2) CDMS (charge detec on MS); 3) AEC (Anion Exchange AAV 9  

h h ) d ( l h h ) h dChromatography) and SEC (Size Exclusion Chromatography) with TUV detectorChromatography), and SEC (Size Exclusion Chromatography) with TUV detector. 
Figure 2 Pep de analysis of AAV5 VPs using approximately 1 25 µg proteins as the star ng material in enzyma c  g p y) ( g p y)
Figure 2. Pep de analysis of AAV5 VPs using approximately 1.25 µg proteins as the star ng material in enzyma cFigure 2. Pep de analysis of AAV5 VPs using approximately 1.25 µg proteins as the star ng material in enzyma c 
diges on (A) TIC of AAV5 tryp c digest with major peaks annotated with corresponding pep de names (B) Pep dediges on. (A) TIC of AAV5 tryp c digest with major peaks annotated with corresponding pep de names. (B) Pep dediges on. (A) TIC of AAV5 tryp c digest with major peaks annotated with corresponding pep de names. (B) Pep de 
map showed 98% sequence coverage of AAV5 VP1 with iden fied pep des highlighted in blue (C) Iden fied PTMsmap showed 98% sequence coverage of AAV5 VP1 with iden fied pep des highlighted in blue. (C) Iden fied PTMs

Samples:
map showed 98% sequence coverage of AAV5 VP1 with iden fied pep des highlighted in blue. (C) Iden fied PTMs  Samples: CDMS CDMSwith over 0 5% rela ve abundance including deamida on on N55 N204 N508 Q687 and oxida on on M224 M468Samples:  CDMS CDMS with over 0.5% rela ve abundance including deamida on on N55, N204, N508, Q687; and oxida on on M224, M468, CDMS with over 0.5% rela ve abundance including deamida on on N55, N204, N508, Q687; and oxida on on M224, M468, 

AAV t (1 2 5 6 8 9) f Vi Bi i M546 M508 M596 M635 M670 Th b t th t d d d i (l th 0 5%) f %PTM frAAV serotypes (1 2 5 6 8 9) were from Vigene Biosciences M546, M508, M596, M635, M670. The error bars represent the standard devia on (less than 0.5%) of %PTMs fromrAAV serotypes (1, 2, 5, 6, 8, 9) were from Vigene Biosciences.  M546, M508, M596, M635, M670. The error bars represent the standard devia on (less than 0.5%) of %PTMs from 
th t l 2

Th AAV 8 d i th CDMS l i f Bi R li three separate sample prepara ons.2

The AAV 8 used in the CDMS analysis was from BioReliance three separate sample prepara ons.  The AAV 8 used in the CDMS analysis was from BioReliance. y

 

Column Chemistries:Column Chemistries:Column Chemistries:  

I t t P t i RPLC MS ACUITY BEH C4Intact Protein RPLC‐MS: ACUITY BEH C4Intact Protein RPLC‐MS: ACUITY BEH C4 

d Fi 4 Si l St d d DNA ( DNA) l d f AAV9 id b P t i K di Th di t d lPep de Mapping RPLC MS: ACQUITY BEH C18 Figure 4. Single‐Stranded DNA (ssDNA) was released from AAV9 capsid by Proteinase K diges on. The digested sample wasPep de Mapping RPLC‐MS: ACQUITY BEH C18 Figure 4. Single Stranded DNA (ssDNA) was released from AAV9 capsid by Proteinase K diges on.  The digested sample was p pp g Q
i j t d t th P t i P k Hi R Q l d th f ll t d Th b ff h d i t 20 M iinjected onto the Protein‐Pak Hi Res Q column and the frac ons were collected. The buffer was exchanged into 20 mM ammonium

AEC frac ona on Protein Pak Hi Res Q
injected onto the Protein Pak Hi Res Q column and the frac ons were collected.  The buffer was exchanged into 20 mM ammonium 

AEC frac ona on: Protein‐Pak Hi Res Q t t b f CDMS l i Th CDMS lt i di t th t F A t i f t d d d DNA (#1) DNA (#2) dAEC frac ona on: Protein Pak Hi Res Q  acetate before CDMS analysis The CDMS results indicate that Frac on A contains fragment or degraded DNA (#1) ssDNA (#2) andacetate before CDMS analysis.  The CDMS results indicate that Frac on A contains fragment or degraded DNA (#1), ssDNA (#2), and 

SEC BEH SEC G d C l 125Å 1 7 4 6 X 30 t i ( l) hil F B t i i l DNA (#2) Th t d f DNA i ~ 0 9 MD Si DNA t d t bSEC: BEH SEC Guard Column 125Å 1 7 µm 4 6 mm X 30 mm proteins (oval) while Frac on B contains mainly ssDNA (#2) The expected mass of ssDNA is ~ 0 9 MDa Since ssDNA tends to base‐SEC: BEH SEC Guard Column, 125Å, 1.7 µm, 4.6 mm X 30 mm proteins (oval), while Frac on B contains mainly ssDNA (#2).  The expected mass of ssDNA is  0.9 MDa. Since ssDNA tends to base, , µ ,
i ith h th i l t f d DNA th i d bl d Th f M #2 i di t th i t f DNA Mpair with each other in solu on to form dsDNA the mass is doubled Therefore Mass #2 indicates the existence of ssDNA Masspair with each other in solu on to form dsDNA, the mass is doubled.  Therefore, Mass #2 indicates the existence of ssDNA.  Mass 

#3 i th di f th d DNA
 

#3 is the dimer of the dsDNA#3 is the dimer of the dsDNA.  
I f UNIFI 1 9 4 d E 3 0Informa cs so ware: UNIFI 1 9 4 and Empower 3 0Informa cs so ware: UNIFI 1.9.4 and Empower  3.0  
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