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ASSAY INFORMATION| TC "ASSAY INFORMATION" \F C\L "2" ]

1.1  Assay Specifications| TC "Assay Specifications' \f C\l "3" ]

:éd_ies (IgG) in
sial capture
ouse SS-B (La)

This assay is designed to qualitatively determine anti-SSB (La) (ENA)
human plasma and serum. This assay was previously developed usm-
antigen. This report describes the re-development of the assay: u>1
antigen as the capture.

The originally developed Theranos assay wf’
a reference. g

ve Light Units (RLU),

BlC ]: Materials

Supplier Catalog #
Antigen La_ In-house Binders group | n/a
Niowss Anttoman 1sG1 Antibody Novus Biologicals NB100-2046
Alkaline Phosphatase Labeling Kit Dojindo LK13-10
Phospho Glo Substrate KPL 55-60-04
Heterophilic Blocking Reagent Scantibodies, Inc. 3KC533
Blocking Buffer Sigma (BSA, Fraction | A3059-500G
(3% BSA in TBS, 0.05% Sodium Azide) V, 99% Pure)
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ASSAY DEVELOPMENT]| TC "ASSAY OPTIMIZATION" \F C\L "2" ]

1.2 Initial Theranos Screen/Training Set

In-house unconjuéated SS-B antlgen (directly coated on the capture surface) and’ blotlnvlated

In-House
Biotinylated
Mean RLU | CV

2829627 10

Sample

Positive Clinical Pool

Negative Clinical Pool } ... 16313 11
Positive BioRad Control ..} | 1456261 12 2221149 2
Negative BioRad Contro %29 1729 12 6017 12

In-House Unconjugated | In-House Biotinylated

842 369
S 430 136
Pos Pool/Neg P 575 173

Figure [ SEQ Figure \* ARABIC [: Initial Screen Modulation
| TC "Detection Antibody Conjugate Verification" \fC\1 "1" ]

Initial Theranos Screen
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1.3 Cross Reactivity

The in-house capture surfaces were both tested for cross-reactivity with antibodies (IgG) to Sm,
SS-A, nDNA, RNP, Scl-70, and Jo-1. All capture surfaces had some cross- react1v1ty with Jo-1

IgG. The in-house biotinylated capture antigen surface showed the least-cross-réactivity overall
and was selected for optimization.

Table [ SEQ Table \* ARABIC |: Cross Reactivity

Commercial Control In-House Unconj ugated
Mean Modulation/ § Mean Mod R " odul at1 on/

Sample RLU [ CV | Neg Pool | RLU | CV ' Neg. Pool
Sm 842 11 0.7 1981 02
SS-A 941 10 0.8 3101 0.5
nDNA | 2162 | 8 1.8 0.3
RNP 939 | 17 0.8 0.2
Scl-70 | 6660 | 24 4 ) : 0.4
Jo-1 25236 | 6 20.6 263 g 1.5

Figure [ SEQ Figure \* ARABIC ];;J"Cro vity Modulation

Modulation vs. Negative Clinical Pool

25.00

20.00

15.00

10.00

Modulation

5.00

Commercial In-house (unconj) In-house (biotin)

0.00 -

8 Neg Clinical # Neg BioRad #Sm #SS-A snDNA #RNP  #Scl-70 #Jo-1
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1.4  Capture Antigen Titration

The in-house biotinylated SS-B antigen was coated on an avidin surface at 5, 2.5, and 1 pg/mL.
Positive/negative clinical pools and controls were run in the assay. Coatlng ata concentratlon of
1 ug/mL provided the best modulation in the assay.

Table [ SEQ Table \* ARABIC |: Capture Titration RLU -
5 pug/mL 25 y.fg/m'"

Sample Mean RLU CV Meart RLU
Positive Clinical Pool 2677702 :

Negative Clinical Pool 15603
Positive BioRad Control | 2202797 71155391 | 21
Negative BioRad Control 5764 1337 2
Table [ SEQ Table \* ARABIC |:-Captu
5 ug/mL | 2. 5 p;/
Pos Ctrl/Neg Ctrl 382 660.
Pos Ctrl/Neg Pool 141 L
Pos Pool/Neg Pool 172
Figure [ SEQ Figure\* ARABIC']:'Capture Titration Modulation
Capture Titration
1000.000
800.000
600.000 -
400.000 -
200.000 -
0.000 - : ; :
Pos Ctrl/Neg Ctrl Pos Ctrl/Neg Pool Pos Pool/Neg Pool
#w5ug/mL ®25ug/mL  #1.0ug/mL
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1.5 Effect of Coating Buffer

In-house biotinylated SS-B antigen was coated on an avidin surface at 1 pg/mL in StartingBlock,
SuperBlock, and SeaBlock blocking buffers. Positive/negative clinical pools and controls were

run in the assay and compared to original results using in-house 3% BSA blocki
in-house 3% BSA blocking buffer provided the best modulation and was sel
buffer. P

Table [ SEQ Table \* ARABIC |: Coating Buffer RLU < -

StartingBlock SuperBlock
Mean Mean
Sample RLU CV I RLU |s¢€
Positive Clinical Pool | 2229007 '
Negative Clinical Pool 8767
Positive BioRad Control 832748
Negative BioRad Control 1968

28 | 1641606 | 17
37 3088 21
1155391 | 21
9 1337 2

Star tmgB ock SeaBlock | 3% BSA BB
Pos Ctrl/Neg Ctrl 276 864
Pos Ctrl/Neg Pool | 87 374
Pos Pool/Neg Pool |, 254 532

Figure | SEQ Figure ‘Coating Buffer Modulation

Effect of Coating Buffer

1000.000
900.000
800.000
700.000
600.000
500.000
400.000 -
300.000 i
200.000 -
100.000 -

0.000

Pos Ctrl/Neg Ctri Pos Ctrl/Neg Pool Pos Pool/Neg Pool

# Starting Block s Super Block  #iSea Block 3% BSABB
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1.6 Effect of Detection Stabilizer

Detection antibody was diluted to 50 ng/mL in three different AP stabilizers: Theranos in-house,
BioStab, and Stabilzyme. Positive/negative clinical pools and controls were run in the assay. The

Stabilzyme AP stabilizer provided significantly better modulation betweeft.posifi

clinical samples, and was selected as the detection stabilizer.

ve and negative

Theranos In-house

Sample Mean RLU Cv
Positive Clinical Pool 2284851 16
Negative Clinical Pool 3690
Positive BioRad Control 899616 186055 44
Negative BioRad Control 1338 237 27
Table | SEQ Table \* ARABIC |:"Det
Theranos In-house .
Pos Ctrl/Neg Ctrl ) |
Pos Ctrl/Neg Pool
Pos Pool/Neg Pool
Figure | SEQ Figure \* ARAB
Effect of Detection Stabilizer
1800
1600 .
1400
1200
1000
800 -
600 -
400 -
200 -
Pos Ctrl/Neg Ctrl Pos Ctrl/Neg Pool Pos Pool/Neg Pool
# Theranos In-house & BioStab i Stabilzyme
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1.7 Detection Antibody Titration

Detection antibody was diluted to 200, 100, 50 and 25 ng/mL in Stabilzyme AP stabilizer.
Positive/negative clinical pools and controls were run in the assay. 50 ng/mL detection antibody
provided the best modulation between positive and negative clinical samples. . .

200 ng/mL 100 ng/mL,
Mean Mean | .
Sample RLU CV RLU

210 |7575266 | 27
e 428 34
44 | 113342 | 24
27 239 12

Positive Clinical Pool 2087956 | 12 § 1372356
Negative Clinical Pool 3368 9
Positive BioRad Control | 948393 | 20
Negative BioRad Control | 1213

Table | SEQ Table \* ARABIC |
200 ng/mL (

Pos Ctrl/Neg Ctrl 782
Pos Ctrl/Neg Pool 2827
Pos Pool/Neg Pool 620

Figure [ SEQ Figuré \* AR/

2000.00

1500.00

1000.00

500.00 -~

0.00 -

Pos Ctrl/Neg Ctrl Pos Ctrl/Neg Pool Pos Pool/Neg Pool

#200 ng/mL ®100ng/mL 50 ng/mL  &25ng/mL

THERANGS CONFIDENTIAL Page [ PAGE |

Confidential THPFMO0005689901



ﬁﬁgﬁﬁﬁ@g

ithpar

1.8 Effect of HBR in Assay Diluent

Assay diluent was spiked with heterophilic blocking reagent (HBR) at 400 pg/mL and 200
ng/mL, and compared with un-spiked assay diluent. Positive/negative clinical pools and controls

were run in the assay. 400 pg/mL HBR provided the best modulation betw

negative clinical samples.

Table [ SEQ Table \* ARABIC |: HBR Titration RLU

HBR 400 pg/mL
Sample Mean RLU Cv i |
Positive Clinical Pool 801496 18 361 1325 18
Negative Clinical Pool 791 45 1 1999 8
Positive BioRad Control 156531 260400 5
Negative BioRad Control 309 320 13
Table | SEQ Table \* ARABIC |:'HBR ulatio
HBR 400 pg/mL- .| HBR 0 pg/mL
Pos Ctrl/Neg Ctrl 814
Pos Ctrl/Neg Pool 130
Pos Pool/Neg Pool 306
HBR Titration
1200
1000
800
600
400 -
200
0 - : : 4
Pos Ctrl/Neg Ctrl Pos Ctrl/Neg Pool Pos Pool/Neg Pool
#400 ug/mL  ®200ug/mbL 0 ug/mL
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1.9 Effect of Protocol (Sample Dilution and Incubation Times)
Positive/negative clinical pools and controls were run in the assay with varying protocols. First,
sample dilutions of 10X, 25X and 50X were tested. 25X was selected due to fewer high CVs.

Next, incubation times of 10-10-10 minutes and 5-5-5 minutes were teste
protocol with no post-sample wash (PSW). Modulation was best w1th the
protocol withPSW. .

Table [ SEQ Table \* ARABIC |: Sample Dilution RLU.

10X T
Sample MeanRLU | CV | Mean RLU 7| Mean RLU | CV
Positive Clinical Pool 801496 18 935237 17863647 | 33
Negative Clinical Pool 791 829 55
Positive BioRad Control 156531 109674 29
Negative BioRad Control 309 578 8
Table [ SEQ Table \* ARABIC |:
10X | 25X15
Pos Ctrl/Neg Ctrl | 507 | 750.
Pos Ctrl/Neg Pool
Pos Pool/Neg Pool
! ibation Times and PSW RLU
10-10 PSW 5-5-5 PSW 10-10-10 no PSW
CV Mean RLU CV Mean RLU | CV
16 309815 3 677890 16
! { 8 532 6 1315 22
Positive Blo»___, "ad Control 229706 5 46946 15 210470 19
Negative BloRad Control 306 21 424 4 1199 40
Table [ SEQ Table \* ARABIC |: Incubation Times and PSW Modulation
10-10-10 PSW | 5-5-5 PSW | 10-10-10 no PSW
Pos Ctrl/Neg Ctrl 750 111 175
Pos Ctrl/Neg Pool 217 88 160
Pos Pool/Neg Pool 882 582 516
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1.10  Clinical Sample Screen

Thirty normal plasma samples previously confirmed negative for SS-B IgG in the INOVA kit
were tested in the assay to establish a cut-off. All samples had very low RLUs as expected;
however the CVs were very high. Five confirmed positive SS-B IgG clinical samples were also
screened, and CVs were still unacceptably high even at the higher RLU leve

Table | SEQ Table \* ARABIC ]: Negative Clinical Samﬂples.i:*-..:

Sample | Mean RLU | CV | Sample | Mean RLU | CV
1 1004 9 | SA07 966 33
2 814 18 | SA08 2032 40
3 719 16 | SA09 753 13
4 850 28 | SA10 | 1250
5 942 14 | SAIl 1644
6 2142 16 | SA12
7 659 20 | SAIi3
8 875 37
9 1365 25
10 1164 8
11 1780
12 1070 8

660

SLO6 | 753174 | 16
CSLE7 | 1150970 | 24
SS03 | 522434 | 61
SS09 22429 | 24
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1.11  CV Troubleshooting

To resolve the CV problem, the in-house unconjugated SS-B capture antigen was re-examined.
A fresh coating was performed with the in-house blotlnylated SS-B on an_ av1d1n surface at 1

antigen at 10 ug/mL This was selected as the new c
experiments to be repeated on this new surface.

Commercial
g/m Unconj. 5 pg/mL
Sample Mean RLU Viean CV | MeanRLU | CV
Positive Clinical Pool | 153139 722956 9 153739 12
Negative Clinical Pool ,.{ - 814 17 376 22
Positive BioRad Cog__l_t_,_r___(fi)fﬂ %39 295657 14 29769 37
Negative BioRad Contro 603 13 264 48
Tal _ - ARABI V Troubleshooting 2
‘ In-house Unconj. In-house Unconj. In-house Unconj.
_ 10 ng/mL 5 pg/mL 2.5 png/mL
Mean RLU CV MeanRLU | CV Mean RLU | CV
Con 545214 3 345908 11 111697 29
Negative BloRad Control 1075 16 1028 38 581 22
Figure [ SEQ Figure \* ARABIC |: Capture Antigen Titration
Capture Titration
600
500 - 8 In-house Unconj
10 ug/mL
400 & In-house Unconj
300 - 5 ug/mL
1 In-house Unconj
200+ 2.5 ug/mL
100 -+
0 -
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1.12  Effect of Detection Stabilizer - Unconjugated Capture

Detection antibody was diluted to 50 ng/mL in three different AP stabilizers: Theranos in-house,
BioStab, and Stabilzyme. Positive/negative clinical pools and controls were run in the assay. The
Stabilzyme AP stabilizer provided better modulation between positive an____' egative clinical
samples, and was selected as the detection stabilizer.

Table [ SEQ Table \* ARABIC |: Detection Stabilizer RLU

Stabilzyme 0s In -house
Sample MeanRLU | CV - TV

Positive Clinical Pool 1001170 4 8

Negative Clinical Pool 1168 3054 18
Positive BioRad Control 574396 1445622 4
Negative BioRad Control 1241 2374 1

Table | SEQ Table \* ARABIC |:'D
Stabilzyme | Bio
Pos Ctrl/Neg Ctrl 525 ¢
Pos Ctrl/Neg Pool 548
Pos Pool/Neg Pool
Figure [ SEQ Figure \* ARA
Effect of Detection Stabilizer

1500.000
1000.000

500.000 -

0.000 e . . .
Pos Ctrl/Neg Ctrl  Pos Ctrl/Neg Pool Pos Pool/Neg Pool
# Stabilzyme  #® BioStab  # Theranos In-house
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1.13  Detection Antibody Titration - Unconjugated Capture

Detection antibody was diluted to 200, 100, 50 and 25 ng/mL in Stabilzyme AP stabilizer.
Positive/negative clinical pools and controls were run in the assay. 50 n:,/mL detectlon antibody

was selected due to having consistently lower intra- and inter-CVs, while
acceptable modulation.

Table [ SEQ Table \* ARABIC |: Detection Titration RLU

ill p

200 ng/mL

Mean
RLU

Positive Clinical Pool
Negative Clinical Pool
Positive BioRad Control
Negative BioRad Control

2436601
3909
1578893

690371 5
656 10
316279 | 9
669 31

Table [ SEQ Table \* ARABIC |:
200 ng/mL -1

3779,

125 ng/mL

Pos Ctrl/Neg Ctrl
Pos Ctrl/Neg Pool
Pos Pool/Neg Pool

473
482
1052

1200.000

1000.000

800.000

600.000

Detection Titration

1,052

400.000 -

200.000 -

0.000 -
Pos Ctrl/Neg Ctrl

# 200 ng/mL

100 ng/mL

Pos Ctrl/Neg Pool

%50 ng/mL

Pos Pool/Neg Pool

# 25 ng/mL
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1.14 Effect of HBR in Assay Diluent - Unconjugated Capture

Assay diluent was spiked with heterophilic blocking reagent (HBR) at 400 pg/mL and 200

Sample

Table [ SEQ Table \* ARABIC |: HBR Titration RLU

pug/mL, and compared with un-spiked assay dlluent P031t1ve/negat1ve cllmcal pools and controls

HBR 400

ug/mL

Mean RLU

CV

Positive Clinical Pool 1151662
Negative Clinical Pool 1530

17

Positive BioRad Control 651387 749607 14
Negative BioRad Control 1284 1437 9
Table [ SEQ Table \* ARABIC |:'HB alatio
HBR 400 pg/ml | HBR 0 pg/mL
Pos Ctrl/Neg Ctrl " 522
Pos Ctrl/Neg Pool 297
Pos Pool/Neg Pool 564
Figure [ SEQ Flgure\* A : B HBR Titration Modulation
HBR Titration
1000.000
800.000
600.000
400.000 -
200.000 -
0.000 - :
Pos Ctrl/Neg Ctrl Pos Ctrl/Neg Pool Pos Pool/Neg Pool
# 400 ug/mLHBR 200 ug/mLHBR & 0ug/mLHBR
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1.15 Effect of Protocol - Unconjugated Capture

Positive/negative clinical pools and controls were run in the assay with varying protocols. First,
sample dilutions of 10X, 25X and 50X were tested. 25X provided the best modulation of clinical
samples.

Next, incubation times of 10-10-10 minutes and 5-5-5 minutes were testec

protocol with no post-sample wash (PSW). Modulation was best With the:
protocol with PSW. The protocol was finalized as Generic2_25X_PS! )

s a 10-10-10
nute

Table | SEQ Table \* ARABIC |: Sample Dilution RLU -

— ST
Sample Mean RLU | CV “}.Mean RLU | CV
Positive Clinical Pool 1147485 12 1264906 4
Negative Clinical Pool 2388 | ( 1778 18
Positive BioRad Control 954612 13 418593 11
Negative BioRad Control 1616 3 1505 27
Table [ SEQ Table \* ARABIC }:-S
10X | 25X |.502
Pos Ctrl/Neg Ctrl !
Pos Ctrl/Neg Pool
ncubation Times and PSW RLU
.:10-10-10 PSW 5-5-5 PSW 10-10-10 no PSW
Mean RLU CvV Mean RLU CV Mean RLU | CV
1390119 8 456330 3 772675 12
1802 9 841 8 1576 10
Positive Bioﬁa&f‘Control 646000 17 180434 11 712541 10
Negative BioRad Control 1503 18 748 13 1460 14
Table [ SEQ Table \* ARABIC |: Incubation Times and PSW Modulation
10-10-10 PSW | 5-5-5 PSW | 10-10-10 no PSW
Pos Ctrl/Neg Ctrl 430 241 488
Pos Ctrl/Neg Pool 358 215 452
Pos Pool/Neg Pool 771 543 490
THERANOS CONFIDENTIAL Page [ PAGE ]
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1.16 Negative Clinical Sample Screen - Finalized Conditions

Thirty normal plasma samples previously confirmed negative for SS-B IgG in the INOVA kit
were tested in the assay to establish a cut-off. Preliminary cut-off for the assay was setas 7

standard deviations above the mean negative RLU, with clinical demgnat{“
signal/cut-off (S/CO) ratio. See table 34 for preliminary cut-off 1nformat10n

Sample | Mean RLU

1 1706
2 1699
3 1619
4 1479
5 1927
6 1307
7 1264
8 1536
9 1401
10 1538

2287

4063

= Sy 13776
Cut-off (=7*StdDev+Mean) 100496
S/CO >1 Positive
S/CO 0.9-1 Equivocal
S/CO <0.9 Negative
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1.17  Positive Clinical Sample Screen — Finalized Conditions
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Fifteen SS-B IgG positive clinical samples were screened in both the Theranos assay (using the
aforementioned preliminary cut-off) and the INOVA predicate assay. Correlation of results
between methods was acceptable. The in-house unconjugated SS-B antigen may.niow be used as

Table | SEQ Table \* ARABIC |: Positive Clinical Samples

Sample | Mean RLU | CV | Theranos S/CO | INOVA Result
SS05 1265825 7 12.60 108.31
SS09 163644 17 1.63 :

CSLE6 460629 17 4.58

CSLE7 | 1402534 15 1396
SLOI | 1046730 | 13
SLO4 160314 7
SLOG6 | 1040619 | 8

CSLE4 15028 15 0.

SS03 718152 8

SJO3 274987 11

SJo4 143065

SJOS 138095 42,

Theranos Key
Positive

Equivocal
Negative
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Reproducibility

Three separate lots of in-house SS-B antigen were produced and coated on tips at 10 pg/mL.
Positive/negative clinical pools and controls were run in the finalized assay, as well as five

individual SS-B IgG negative clinical samples and five SS-B IgG positive-cli
previously established cut-off from lot 1 was used to calculate all results. Al
performed comparably, with results matching the known state of the.sample

Table [ SEQ Table \* ARABIC |: Reproducibility

‘al-samples. The

THERAN

Confidential

Lot 1 Lot
Mean Mean “Mea

Sample RLU | CV “RLU | CV | S/CO
Pos. Clinical Pool | 495879 | 13.1 11482990 | 10.6 | 148
Neg. Clinical Pool | 488 | 16.1 03338 | 7.1 | 00
Pos. BioRad Ctrl | 268289 | 253 60 | 624822 | 122 62
Neg BioRad Ctrl | 424 | 362 00 | 1581 |13.5| 0.0
Normal 7 418 | 98 00 | 2006 |71 ] 00
Normal 8 524 | 22.8 0.0 | 1964 | 61| 00
Normal 9 617 | 150 00 | 6470 [20.1] 0.1
Normal 10 21 00 | 4891 [159] 0.0
Normal 11 0| 1976 | 242 | 00 | 2764 | 96 | 00
Positive SS03 4.1 | 766089 | 6.7 | 7.6 | 905212 | 6.0 | 9.0
Positive SS05 - 64 | 1240699 | 9.6 | 123 | 1437796 | 9.2 | 143
E6 2.2 | 430595 | 22 | 43 | 407631 | 13.5] 4.1
55 | 1241144 | 90 | 124 | 1436524 | 8.9 | 143
43 1995142 | 178 | 99 11220704178 121
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1.18 Stability Studies

Stability of reagents at was tested to 12 weeks. Positive and negative controls were run in the
assay at each time-point. Results were comparable at all time-points tested mdlcatlng the assay
reagents are stable for at least 12 weeks when stored at 4°C.

Table [ SEQ Table \* ARABIC |: Stability

Mean RLU
Control Day 1 | Week 1 | Week 4 | Week 8 |
Positive 330254 | 296273 | 273060 | 335515
Negative 451 332 500

Figure [ SEQ Figure \* ARABIC |: Stability |

160

$S-B 4°C Stability, RLU % Recovery from Day 1

140
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