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1. ASSAY INFORMATION[ TC "ASSAY INFORMATION"\F C\L "2" |

An anti-sheep secondary annbo
the capture surface. The sampl
This mixture is mcubated“‘
is washed and sub

the sﬁrface for 5 mlnutes and then the resultmg
Tight Units (RLU).

Supplier Catalog #

) : Sigma P3029
Alkahne“Ph@sphatase Substrate Theranos T-ALKP-SBO1
Low BSA Blockmg Buffer Sigma (BSA, Fraction | A3059-500G
(0.03% BSA i TBS, 0.05% Sodium Azide) V, 99% Pure)
Carbonate-bicarbonate buffer Sigma C3041
Sheep PAb Anti-PCP (PCP(m/p)-BSA) Randox PAS9716
PCP-Alk Phos Conjugate Theranos JX-412-79-2
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2 ASSAY DEVELOPMENT
[ TC "ASSAY OPTIMIZATION"\F C\L "2" |

2.1 Antibody-Conjugate Binding Screen (MTP) | TC
Antibody Conjugate Verification'" \f C\l "'1" ]

Randox and Calbioreagents and the PCP-AP conjugates from
conjugate.

Table [ SEQ Table \* ARABIC |: Antibody Infor
Antibody # | Vendor Catalog #
1 Randox PAS9714
PAS9715

Randox

Randox

Randox
US Biological
US Biological

Sheep PAb
10F279
Not reported

ORI AN | W Wb

1ju | Catalog # Type
HRP9325 PCP(cyclohexyl,4)-HRP
2 doy HRP9326 PCP(piperidyl.4)-HRP
3 =--.._¢alb10rea gents Co71 PCP-HRP
4 Y] Biosciences HP2110A PCP(p)-AP
5 Theranos JX-412-79-2 PCP-acid-AP
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Table [ SEQ Table \* ARABIC ]: Antibody-Conjugate Binding Screen with HRP Conjugates

Conjugate #: 1 2 3
Ab # l[l(gj/ﬂ’g 1‘1;[;“1}‘ CV% Mod. Dlg]‘z%‘ CV % Mod. “l;[;‘g’ CV %
1 10 |288048 57 218 | 1290879 38 1399 L1787
1 42947 04 32 | 228733 2.6 248
0.1 6330 98 5 30223 6.0 33 7] 9195
0 1325 23 923 19.2
2 10 1878 173 1 853 394
1 1520 122 1 762 225
0.1 1671 157 1 853 39.0 :
0 2153 45 1041 28 Re
3 10 2007 2.2 : 42.0
1 1986 2.9 19.3
0.1 1486 3.3 ) 56.0
0 1919 3.4 41592 859
4 10 13658  14.4 14> 22013 3.2
1 1893 7 17788 19.5
0.1 935 41 10444 58
0 958 6133 1.8
5 10 2904 10 | 15059  24.9
1 . 1 | 8587 249
0.1 ; 24.6 1 | 9829 66
1389 3.8 10492 392
16044 42 10 | 17991 97
2076 0.6 1 | 10176 304
_______ 1545 17.1 1 | 11219 19
” 1641 112 21829 264
1728 30.5 1 | 19294 8.1
1308 26.6 1| 18739 228
. 1300 23.1 1| 12088 358
0 753 217 1630 24.8 11418 26.9
8 10 29623 167 23 2325 17.4 1 | 9789 13
1 3454 58 3 1845 113 1 | 10631 198
0.1 923 17.0 1 1743 8.5 1| 19555 539
0 1297 182 1799 11.2 20836 58.6
9 10 1179 137 1 2750 3.4 2 | 28593 109
1 1501 27 1 1486 252 1 | 13811 88
0.1 1145 8.1 1 1479 16.2 1 | 20364 655
0 1761 3.5 1501 3.2 20331 211
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Table [ SEQ Table \* ARABIC ]: Antibody-Conjugate Binding Screen with AP Conjugates

Conjugate #: 4 5
Ab # l[l‘;/ﬂ’L] 1‘1:3}‘ CV% Mod. “;E‘E‘ CV% Mod.
1 10 1117096 0.6 1481 | 1978050 1.0 501
1 72631 238 9 | 914301
0.1 3733 18.4 5 76824
0 754 0.0 3952
2 10 658210 102 1027 | 1138605
1 20505 158 32 108439
0.1 2001 82 3 13901
0 641 152 6394
3 10 531873 5.0 948 | 114380
1 14987 115 :
0.1 2591 63.5
0 561 35
4 10 522751 14
1 12629 8.9
0.1 1436 3.9
5 10 1895001 0.0 418
1 172 53
220 8
35.9
2167059 4.5 439
15 | 334969 419 68
. 2 32062 126 7
56 14.1 4932 33.1
7 1424511 12 1279 | 2124322 17 479
1 1609032 08 547 | 1109105 2.5 250
0.1 40304 16 36 74463 271 17
0 1113 12.1 4432 212
8 10 1411858 5.0 1434 | 2577122 09 416
1 39122 116 40 | 679399 183 110
0.1 3473 1.7 4 104699 235 17
0 984 28 6197 20.1
9 10 2753898 48 1223 | 2876882 45 429
1 1052038 142 467 | 1141493 158 170
0.1 61041 9.1 7 | 246655 472 37
0 2252 512 6710 31.4
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2.2 Competitive Assay Screen (MTP)

The 9 antibodies were coated on an MTP at 10 ug/mL by passive absorption, and tested for

response in a competitive assay with PCP calibrators in Low BSA buffer, with.t

conjugates at 1:10,000 from the stock solution.

Several of the antibodies showed modulation in the competltlve assay.
, 5 and 6 were chosen to move or.te the Theran

#4 or 5. Antibodies # 2, 3
Theranos in-house AP conjugate #5.

Figure [ SEQ Figure \* ARABIC ]: Competitive Assay. Scree _

Competitive Assay, Ab#2 Competitive Assav, Ab#5
3500 - 30000 -
3000 - 25000 ‘&N\
500 - ",
', 20000
o 2000 - )
3 : 15000
& 1500 -
1000 - %% 10050 A\w\
500 5000 ;
050 070 €9 110 130 158 170 190 050 070 090 140 130 150 170 1.90
tog Conc ’ Log Conc
Competitive Assay, Ab#3 Competitive Assay, Ab#6
2500 - 5000 -
8000
2000 - %“‘% 7000 %Nk
= 500D -
-, 1500 = 5000 - \@‘\\
3 2
[ 1090 - = 4000 - \
: 3000 -
2000 -
500
1900 - T
0 ‘ \ : . ‘ g : . ; .
050 070 050 110 130 150 170 199 050 07 680 110 130 151 176 190
tog Conc iog Conc
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Table | SEQ Table \* ARABIC ]: Competitive Assay Screen (MTP)

Conjugate #: 4 5
Ab# [PCP] ng/mL Mean RLU CV% Mod | MeanRLU CV% Mod
1 50 3296 10.0 42 49459 2.9 10
10 13627 104 10 148510 0.9
5 17674 5.2 8 215547 2
139558 1.5 519006 |
2 50 307 7.4 10
10 458 5.0 7
584 2.2 5
2983 8.1
3 50 361 10.6 28
10 428 7 16
493 11
2720
4 50 473 6
10 841 2
11
2
11
3
2
7 0™ 57000 6.2 2 301293 3.7 2
.10 84290 14 1 450316 0.8 1
5 89917 1.5 1 497948 04 1
0 125708 33 545138 2.9
8 50 1972 80.8 1 60644 7.5 3
10 2127 32.6 1 136047 8.7 1
5 2147 0.5 1 163606 9.0 1
0 2713 8.5 186031 106.5
9 50 89750 11.1 4 361779 53 2
10 233633 2.9 1 625310 11.1 1
5 252677 1.8 1 724516 0.8 1
0 326448 24 703535 3.7
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2.3 Theranos System 3.0 Screen

The 4 best-modulating antibodies were tested on the Theranos System 3.0 with secondary

surface.

Since the signal was very high overall, the best sheep
Anti-PCP antibody were re-tested with a 1;1
diluted 1:10 in the Theranos System) Wlth':" i

antibody as the capture surface, unlabeled antl-PCP Ab mixed into the s_ample along with the

[PCP] Mean

Ab # ng/mlL RLU :

2 500 432006%

L 3443037 5.8
25 3929803 8.8
0 4158831 8.4

[PCP] Mean

Ab # ng/mL RLU CV %  Modulation
3 500 3187 16.7 66
25 13532 2.3 16
0 210378 13.8
5 300 110689 9.9 3
25 309853 0.2 1
0 306460 5.0
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2.4 Matrix Screen

Since the Theranos PCP assay is intended to measure multiple matrixes including serum, plasma
and urine, a matrix screen was performed to determine the response in the appropriate matrixes.

Table [ SEQ Table \* ARABIC ]: Matrix Screen

optimized and the sample dilution 1ncreased

Condition

[PCP]

ng/mL Mean RLU CV %

Low BSA Buffer

500.00
50.00
25.00
10.00

5.00
0.00

EDTA Plasma

Urine

5896 6.2 8
51190 1.5 4
203526 5.6

Figure | SEQ Fig

ARABIC ]: Matrix Screen

50000 -
50000 -
40000 -

= 30000 -

&=
20000 -

10000 -

Matrix Screen

e B gFfRT
e EDTA Plasma

«Urine

0.00 050

100 150 200 250 300
iog Conc
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2.5 Alkaline Phosphatase Conjugate Stabilizers

To determine the optimal stabilizing buffer for the PCP-AP conjugate, 2 commercial buffers and
one in-house formulation was tested. The Theranos Small Molecule AP Conj ugate Stabilizer

consists of 0.1 mM Zn**, 5 mM Mg and 0.03% BSA with 0.05 % Sodlum Azic
pH 8.0. All of the stabilizers performed well in the assay but the Theranos

“in 50mM TBS
formulation

AP Stablhzmg Buffer [PCP] ng/mL

Theranos SM AP Stabilizer

500.00 4175
25.00 24468
0.00 104418

Stabilzyme AP 500.00

Table | SEQ [

RABIC ]: Sample Dilution

Sample Dllutm [PCP] ng/mL.  Mean RLU CV % Mod

10 500 3615 10.5 29
50 12211 213
25 19087 6.8
0 104418 14.7

1:25 500 2810 5.3 50
50 9336 16.9 15
25 15643 12,5 9
0 140554 14.8

1:50 500 3819 14.2 38
50 13648 47 11
25 24709 47 6
0 145829 11.9
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2.7 Reagent Incubation Time

Sample mixture and substrate incubation times of 10-10, 5-5 and 2-1 minutes were tested. All of

the incubation times performed well, however the 5-5 minute incubation.time showed the best

Incubation [PCP]
Time (Min) ng/mL Mean RLU Mod
10-10 500 3819
50 13648
25 24709

145809,

38
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2.8 Reagent Titration

sample preparatlon by the onboa:rd protocol.

Table | SEQ Table \* ARABIC ]: Reagent Titration

To determine the optimal concentration of an‘ubody and PCP- AP conjugate the reagents were

Loading Final Loading PCP-  Final PCP-
[Ab] [ADb] AP, Dilution AP, Dilution
ug/mL ug/mL from stock from Stock o
10 1 1:1IM 1:10M 10.8 46
4.2 12
13.2 7
14.0
7.8 20
17.0 )
52
6.1
12.5 57
23.8 14
17.2 9
8.1
11.2 40
32.1 11
12.3 7
6.8
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2.9 Standard Curve in Buffer and Serum

With the 1:50 sample dilution, there was a matrix effect between buffer and serum, while urine

can be calculated on the buffer curve. Therefore both standard curves wer

calculate results in the appropriate matrixes.

Table | SEQ Table \* ARABIC ]: Standard Curve in Serum

[PCP] Signal, RLU Conc, ng/mI:
ng/mL MeanRLU CV% | MeanConc CV% % R
500 675 8.4
50 2707 2.6
25 5046 8.0
10 6348 14.5
5 9940 19.8
0 36993 12.5

Table [ SEQ Table \* ARABIC }:

[PCP]
ng/mL

Signal, RLU .-
Mean RLU ..C'

500
50
25

THERANOS CONFIDENTIAL

FOIA Confidential Treatment Requested by Theranos
Fed. R. Crim. P. 6(e) material

d and used to

Page [ PAGE ]

THER-2681471



2.10 Interfering Matrixes

The effect of potentlallv 1nterfermg matrixes was tested by measuring splke recovery in grossly

excellent in 1cterlc and lipemic sera, but slightly high in hemolzyed serum
hemolyzed samples may show falsely elevated results This should not cre

Table | SEQ Table \* ARABIC ]: Interfering Matrixes

Spiked Signal, RLU Conge, ng/mE;

. [PCP]
Matrix ng/mL Mean RLU CV % Meqn % Recovery
Hemolized 100 1730 19.4 115

50 2264 6. 142
25 3452, 145
0 32889
Icteric 100 1874 97
50 3253" 85
25 . 123
0 X
Lipemic 100 47 112 385 112
50-. 41 12.2 83
25 26.9 100
OORL
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Figure [ SEQ Figure \* ARABIC |: Interfering Matrixes

» ‘C
Interfering Matrixes
140.0 - ¥=1.2187x
R? = 0.944
2 1200
3 y = 0.9565%
2 1000 - RZ = 0.9691
o
g 200 - y=1.0562x
T 600 - R? =0.9597
&
3 400 - & Hemolized
od
2 200 - 8 {eteric
0.0 : . . . . ) & Lipemic
0 20 40 60 80 100 120
Spiked [PCP] ngfmlL
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2.11 Normal Sample Screen

A set of 10 normal urine and 10 normal EDTA plasma samples were screened. Urine samples
results were calculated on the low BSA buffer curve and the plasma samples w alculated on
the serum standard curve. The Bioquant ELISA was run as a semi-quantitati by creating

gative on

(510k for IVD).

Positive Cutoff for PCP
Urine =25 ng/mL
Serum/Plasma = 15 ng/mL (10 ng/mL for confirmation

Bioquant
Sample ID Result,
ng/mL
El OORL
E2 OORL
E3 OORL
E4 OORL OORL
E3 QORL OORL
E6 GORL OORL
QURL QORL
OORL OORL
OORL OORL
OORL OHIRE
Table | SEQ-Table X* ARABIC |: Normal Urine Screen
Theranos Result
Sample ID Bllloe(::lliltl,lt 1]: RCIQt Signal, RLU
ng/mL csu Mean RLU CV % Conc, ng/mL
Ul 4.4 Neg 43534 12.5 OORL
U2 1o Neg 41125 8.0 OORL
3 10 Neg 44541 23.6 {HORL
U4 i3 New 43431 13.3 OORL
Us 4.2 Neg 38247 10.0 OORL
U6 OORL Neg 48974 258 OORL
U7 0.5 Neg 48696 0.3 OORL
U8 8.3 Neg 53489 13.3 ORL
U9 16 Meg 39294 9.8 OORL
U10 12 Neg | 28224 15.6 OORL
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2.12 Clinical Samples

Since positive clinical samples could not be obtained, the 10 normal plasma and urine samples
previously screened were spiked with different levels of PCP, including-one sample spiked at the
appropriate cutoff for urine and serum. The samples were measured in the’ :
Bioquant ELISA, and the urine samples were tested in the DRG chksc
IVD). ,_

Positive results greater than or equal to the cutoff are highlighte
highlighted in green. The Theranos result agreed with the Biogs

Positive Cutoff for PCP:
Urine = 25 ng/mL
Serum/Plasma = 15 ng/mL (10 ng/mL for conﬁrm 1o

Table [ SEQ Table \* ARABIC |: Splk
Sample  Spiked [PCP] Bioquant, The

D ng/mL ng/mL
E1-S 90
E2-S 85
E3-S 80
E4-S 75

ES5-S 70
E6-S

Sample Splked [PCP]

Bloquant DRG Theranos,

ID ng/mL Result ng/mL
U1-S 90
U2-S 85
U3-S 30
U4-S 75
Us-S 70
Ue6-S 65
U7-S 50
US8-S 45
U9-S 30
U10-S 25
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2.13 Whole Blood and Plasma Spike Recovery

Spike recovery was tested in whole blood and EDTA plasma at 3 levels_ Spike recovery was

excellent in plasma and approximately 75% in whole blood.

Matrix Sp‘ﬁz‘/‘nﬁcpl [lf‘glﬁ‘]’;‘*;‘;ﬁL V%
Whole Blood 100 72.8 12.0

50 40.1 9.9

25 19.3 14.6

0 OORL
Plasma (EDTA) 100 110,3

“

25

0

Figure | SEQ Figure \* ARABIC [:“Spike R¢

n Whole Blood and Plasma

12040 -

10040 -

80.0 -

600 -

400 -

Recovered [PCP] ngfml

200 -

0.0

G 20 40 o0 80 160 120
Spiked [PCPIng/mi

Spike Recovery in Whole Blood & Plasma

y=1.0914x
R? =0.9939

y = 0.7445%
R?=0.9922

% Plasma

§whole Blood
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2.14 Hematocrit Effect

The hematocrit effect was tested by measuring spiked whole blood samples on the Theranos

can be adjusted based on the sample hematocrit.

Table | SEQ Table \* ARABIC |: Hematocrit Effect

Whole Blood Plasma from Whole Blood
72.8 12.0 129.6
40.1 9.9 60.9
19.3 14.6
OORL

Figure [ SEQ Figure \* ARABIC J: Tlemato

Hematocrit Effect

1400 -

1200 -
y=1.7237x

-

80.0 -
//

600 - g

200 -

200 -

Plasma from Whoel Blood [PCP] ng/ml

100.6 - RZ = 0.9817

0.0

Whole Blood [PCP] ng/mi

0.0 10.0 208 300 400 50.0 60.0

80.0
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2.15 Matrix Effects with Final Assay Conditions

A 100x sample dilution protocol was created and a standard curve in serum was produced and

is necessary for urme serum or plasma matrlxes

Table | SEQ Table \* ARABIC ]: Standard Curve in Serunt-.

[PCP] Signal, RLU Conce, ng/mL ;
ng/mL Mean RLU CV % | Mean Conc CV %
500 1442 152 476.2
250 2659 31.3
100 3718 10.6
50 6030 49
25 8276 12.6
10 13900 13.5
19589 8.1
0 53505 ¥

Figure | SEQ Figure \* ARABIC"]:"M: glxﬁf_iEffects with Final Assay Conditions

Dose Response in Buffer and Serum

25000 -

k4

20000 -

15000 -

RLU

10000 - & Buffer

8 Serum
5000 -

0.00 .50 1.60 1.50 2.00 2.50 3.00
tog Conc

THERANOS CONFIDENTIAL Page [ PAGE ]

FOIA Confidential Treatment Requested by Theranos THER-2681478
Fed. R. Crim. P. 6(e) material



2.16 Determination of LLOQ and ULOQ

The buffer standard curve was used to determine the LLOQ and ULOQ_of the assay in all

ng/mL and the ULOQ was 500 ng/mL.

Table [ SEQ Table \* ARABIC

]: Determination of LLO-Q::-and

[PCP] Signal, RLU Conc, ng/mL
ng/mL Mean RLU CV % | Mean Conc CV %
500 1543 94 479.7 8.3
250 2379 6.9
100 3882 12.2
50 5623 7.0
25 8817 16.6
10 14064 7.6
5 22016 77 |
65201 68 | ..

1000000

410)) - DA (1/0.721)

Original data and Curve Fit

100000 o

10000

RLU

ULOQ precision '
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2.17 Calibration Verification

To verify the Theranos System calibration, drugs of abuse (DOA) urine controls were obtained
from Synergent Biochem and tested in the Theranos System. The Therangs. results.were within
the allowable range and matched very closely with the GC-MS reported r

result also matched with the DRG Quickscreen result for all levels-The Bic
recovered all levels, including 570-1 which is reported to be be]ow th
and showed up negative in the DRG Quickscreen (510k fof IYD) and t

Positive results greater than or equal to the cutoff are highli Ve results are

highlighted in green.

Positive Cutoff for PCP in urine = 25 ng/mL

Table | SEQ Table \* ARABIC ]‘:“‘Calibraﬁttpn Ferific

Range Theranos Theranos %
Level n g/n%I: ng/mL > Recovery to
GC-MS
571-1 g QURL
570-1 146220 167 91
570-2 260 2946 91
571-2 W7 adn 335 92
571-3 672 - 108 Be 7 107
* DRG test is 5,1_01(:
Figure .SEZ___Q“*E-l_g“u.i‘e"-\ ARABIC |: Calibration Verification
Correlation to GC-MS Resuilt,
Urine Controls
100.0 -

» y = 1.0243x b4

£ 800 R? = 0.9853 -

= 60.0 -

&

&

w 400 -

[s] ’,/"%

E P

g 200 -

= &

0.0 ; ; ; : ;
0 20 40 60 80 100
{PCP] by GC-MS, ng/mi
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2.18 Cross Reactivity and Interference

Although some cross reactants were not commercially available to test, the DOA urine controls

from Synergent Biochem have reported values by GC-MS for a panel of- DOA
these substances were present in excess of up to 40 times the PCP concentra on

Control Level: 571-1

11-nor-A"-Tetrahydrocannabinol-
9-Carboxylic Acid
Amitriptyline
Benzoylecgnine
Non-Target | d-Amphetamine
Drug Levels | Methadone

by GC-MS,

n)g/mL Methaqualone
Morphine
Oxazepam

esult, ng/mL QORL 167
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2.19 Assay Formats for Multiplexing

In order to simplify the assay format for easier multiplexing in the drugs. screemng panels 2
methods were tested for coating the anti-sheep serum on the surface rather- 3 it 1
solution in a homogenous competmve assay Both methods showed Very c

Method 1: 20 ug/mL Anti-Sheep Ab, 500 ng/mL Sheep An
Method 2: 20 ug/mL UltraAvidin, 10 ug/mL Biotinylated &

Conc, ng/mL
Condition [PCP]
ng/mL CV % % Recovery
CAb in Solution 500 15.8 102
21.4 105
31.7 102
13.2 107
12.4 100
234 102
20.7 106
8.8 92
12.0 109
11.1 99
CAb Method 2 500 1046 28.6 33 681 74.6 136
100 2810 6.4 13 98 8.9 98
25 7328 2.1 5 27 2.9 108
10 14474 4.1 3 9 8.1 90
18632 12.2 2 6 26.4 111
0 36375 14.3 OORL - -
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Figure | SEQ Figure \* ARABIC |: Assay Formats for Multiplexing

25000 -

20000 -

15000 -

RLU

10000 -

5000 -
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