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

1.1 [ TC "Assay Specifications'" \f C\1 "3" ]Analyte 1nf0r at-i'(;

Folate plays an important role in making red blood cells; hite | d- cells, platelets and for
normal growth. Tt also is critical for the normal development of:fetus. “Folate deficiency can
result in anemia and severe folate deficiency shows, \ s fatigue and weakness

\ a as used as reference method:
......._SIEMEN Immulite Folic acid, Catalog number: 10380911

1.4 Materials and methods| TC ""Materials and Methods" \f C\1 "1" ]

A competitive immunoassay using folate binding protein was developed for the determination of
folate in serum and plasma.

Folate Binding Protein (FBP) has high affinity of binding folate in body. In this assay, FBP was
used as capture agent for folate determination. In order to disassociate folate from endogenous
FBP, serum/plasma samples were treated with “Reductant” to release folate from FBP. By
further treatment with high pH “Extractant”, endogenous FBP was deactivated. Treated samples
were neutralized to lower pH and then mixed with capture agent of Biotin labeled FBP. The
mixture was then incubated with HSA-FA coated tips. After incubation, the tips were washed
with wash buffer and incubated with Streptavidin-alkaline phosphatase conjugate. After the
second incubation, tips were washed with wash buffer again and incubated with substrate buffer.
The chemiluminescence results were measured and reported as Relative Light Units (RLU).
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Table [ SEQ Table \* ARABIC |]: Folate assay materials in final assay procedure

Name Supplier Catalog number
Folic Acid RTC ;

5-methyl Tetrahydrofolic Acid | Sigma
(5mTHF)
Folate depleted serum SunnyLab

Human serum albumin - folic | In house
acid conjugate

Folate binding protein GenWay
Folate binding protein — Biotin | In house
conjugate

Carbonate-bicarbonate coating | Sigma

buffer
Tris buffer 6664
Human serum albumin "H8PO01-767
Sucrose S5016
1IN NaOH solution BDH 3221-1
IN HCI solution BDH 3202-1
IM DTT solution 646563
Sodium Phosphate S7907
Mannitol 205988
7760
4055
33648
Surmodics SA01-1000
Teknova S0208
Enzo Life Science 80-1351
Jge Calbiochem 189732
AP substrate buffer” In house Lot #3

2 ASSAY DEVELOPMENT
[ TC "ASSAY OPTIMIZATION"\F C\L. ""2" |

2.1 Initial antibody and folate binding protein screening on MTP
During initial assay development, 19 anti-folate antibodies and 7 folate binding proteins (FBP)
from commercial sources were screened for binding to Folic acid-alkaline phosphatase (FA-AP)

conjugate provided from in-house chemistry group on multi-titer plate (MTP).

Materials:
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Table | SEQ Table \* ARABIC |: Anti-folate antibodies and folate binding proteins screened

r Name ‘ Supplier [ Cat# ‘ Lot# ‘ Notes
Anti-FA antibody
1 mouse anti-FA McAb GenWay 20-783-310673 290410 clone FA2
mouse anti-Folate clone
2 McAb GenWay 20-25 1-40074_7 8 M741809
3 mouse anti-FA McAb GenWay 20-25 1-4007_09 M608298
mouse anti-Folate
4 McAb MyBioSource | MBS532366 ' clone 3310780
5 mouse anti-FA McAb Millipore cloric 8/33
mouse anti-Floate
6 McAb GenWay B762F
7 mouse anti-FA McAb | GenWay 2/01-FA3-A1 | mixed clones
8 mouse anti-FA McAb 24975
9 mouse anti-FA McAb 32382
10 mouse anti-FA McAb L12012002 1.B.776
mouse anti-Folate |
11 McADb - 20-511-242193 5A01912 clone 8/33
mouse anti-Folate
12 McAb 20-511-242281 2B03212 clone B764F
13 20-511-242282 7B04612 clone B763F
14 Biosciences LS-C66258 33053
LifeSpan
15, Biosciences LS-C129137 33647
LifeSpan
16 Biosciences LS-C129139 336438
17 mouse-a US Biological | F5800-10A L12020167
18 mouse anti-FA McAb | US Biological | F5800-12A 112022376
19 mouse anti-FA McAb US Biological | F5800-12C L12031620
Folate Binding Protein
1 FABP-1 R&D Systems | 5646-FR RTIOI11081 recombinant
2 FABP-2 R&D Systems | 5697-FR RZ10211071 recombinant
3 FABP-3 R&D Systems | 5319-FR RBKO0110121 | recombinant
Creative
4 FOLR-1 BioMart FOLRI1-3889H 392167 recombinant
Creative
5 FOLR-2 BioMart FOLR2-2244H 289196 recombinant
Purified native
6 FBP GenWay 11-511-248777 3K31008 protein
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Table | SEQ Table \* ARABIC ]: Other materials used in initial screen

Name Supplier Cat#/Lot#
FA-
1 FA-AP conjugatc In housc AP 001 011912
OK-ii-2B/OK-ii-
Biotin-FBP In house 4B P
3 UltraAvidin Leinco All0 '
Biotin labeling kit Dojindo LK10".

Methods:

Antibodies and FBPs were labeled with Biotin using
first coated with UltraAvidin (UA) at 20, ug/ml i
labeled antibody or Biotin labeled FBP at*10 ¢
dilution in Low Human serum albumin (HSA)-buffer
FBPs. Finally, AP substrate was addéd
measured by a plate reader. Modulations for eac
of each conjugate concentratlon'ﬁleve
conjugate).

Results:

Modulation

Good modulations (>50 fold)
Poor or no modulations

2.2 Antibody and FBP screening on readers
2.2.1 Antibody and FBP screening with FA-AP conjugate

From MTP screening, antibody #1, 4, 6, 7, 8, 9 and six FBPs (#1-#6) were chosen to screen on
readers.
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Methods:
Three tip coating formats were used for screening:

Format 'l'

10min on readers. Tips were then washed and incubated. wi
RLU was measured for each tip.
Format-2:
Reaction tips were coated with UA and 20ug/ml and Bioti d godt and mouse IgG

antibody. Anti-FA antibodies were incubated in sol

Format 3

ntibody reening with FA-AP conjugate, a fixed FA-AP concentration was
chosen for-fola petition screening. Folic Acid and SmTHF solution were prepared at
100ng/ml, 10ng/ml and Ing/ml in Low HSA buffer. Reaction tips were coated with UA 20ug/ml
and Biotin labeled anti-FA antibodies or FBPs. Anti-FA antibodies and FBPs were screened at
10ug/ml, Sug/ml; and lug/ml coating concentration.

Both the capture surfaces were incubated with FA or SmTHF in buffer for 10min. After washing,
tips were incubated with FA-AP for 10min. After the third incubation with AP substrate buffer,
tips were measured for RLU value. Modulation was calculated as “percentage of binding” to
buffer blank (no FA or 5SmTHF in buffer) to show the competition between free FA or SmTHF
and FA-AP conjugate.

Results:
Among six antibodies and six FBPs where were screened with folate competition, FBP showed

dose dependent signal decreasing when being incubated folate first. FBP#6 showed the best
modulation and was chosen for further evaluation.
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Table [ SEQ Table \* ARABIC ]: Results of antibody and FBP screening with folate

competition
Ab#l Ab#4 Ab#6
Sample
Conc. Mean Modulation | Mean Modulatiol Modulation
(ng/ml) RLU %CV | (%Binding) | RLU %CV {%Binding)
FA 100 55253 5 95 45855 10 ;j"' 96
FA 10 50499 5 87 45970 | 11 | ° 92
FA 1 53740 3 93 49947 G . 98
5mTHF 100 54587 4 94 49108 ., 98
5mTHF 10 47716 | 7 82 . 87
SmTHF 1 50960 9 88 12 91
buffer 0 57929 | 8 100 45722 | 6 100
Ab#7 Ab#9
Sample
Conc. Mean ‘Medulation | Mean Modulation
{ng/ml) RLU RLU %CV | {%Binding)
FA 100 49619 5 22608 12 95
FA 10 46565 109 26379 8 111
FA 1 47589 I 120 26796 9 113
S5mTHF 100 51257 3 10 118 27189 6 115
SmTHF 10 44101 | 8 10 120 25408 | 13 107
S5mTHF 1 e 8 123 27404 | 4 115
buffer 13 100 23735 4 100
““““ FBP#2 FBP#3
Mean Modulation | Mean Modulation
%Binding) | RLU %CV | {(%Binding) | RLU %CV | (%Binding)
FA 73 21160 | 6 72 4203 | 13 63
FA ™ 81 23611 | 10 80 4274 | 20 64
FA 100 26025 6 88 5464 9 82
S5mTHF 104 26533 7 90 5375 7 81
S5mTHF 13 105 24773 9 84 5782 19 87
S5mTHF 14 107 27996 10 95 7019 9 105
buffer 12 100 29433 15 100 6669 5 100
FBP#4 FBP#S5 FBP#H6
Sample
Conc. Mean Modulation | Mean Modulation | Mean Modulation
{ng/ml) | RLU %CV | {%Binding) | RLU %CV | {%Binding) | RLU %CV | (%Binding)
FA 100 9893 9 86 36072 7 79 20382 9 42
FA 10 12093 9 105 44319 7 97 49358 20 102
FA 1 11194 4 97 42263 8 92 45103 7 93
S5mTHF 100 10448 12 S0 40198 13 88 28300 15 58
5mTHF ic 11358 16 98 43893 11 96 48380 12 100
S5mTHF 1 11769 10 102 46404 13 101 50571 11 104
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lbuffer l 0 | 11571 [ 11 | 100 |45784 1 8 | 100 |48410 | 12 | 100

2.2.3 FBP screening with different assay format and with more conj ugates

Although FBP#6 showed highest modulatlon among all ant1bod1es and FB' al screening,

Name Supplier
Ptcroic Acid-AP In housc
2 FBP-BNP-Biotin

Methods:
Two forms of Biotin-FBP conjugates o
stage. FBPs were evaluated with-direc
each format was performed with - F

‘ot coating on UA tips at Sug/ml. First
conjugate titration to get the optimal

incubation-f

Results:
From many experlments conducted, the following observation was obtained:
e Folic acid and SmTHF showed different binding affinity to FBP at current condition
e FBP direct coating showed more sensitivity to folate competition than coating on UA tips
e Biotin-FBP was more sensitive than Biotin-BNP-FBP
e FA-AP conjugate was more sensitive than PA-AP conjugate

At this stage the major issue was identified as finding the optimal condition for Folic acid and
SmTHF binding to FBP.

THERANGS CONFIDENTIAL Page [ PAGE |

Confidential THPFMO0005690395



N S LR NE

theranos™

#

Table [ SEQ Table \* ARABIC |: Folic acid and SmTHF competition curve with best assay
condition of FBP screening

Experiment: FA/SmTHF competition curve
Edison Protocol:  Generic2 10x_coincubation
Tips: FBP direct coating 2ug/ml
Calibrator: FA or SmTHF in serum, 2/7/2012 7
Sample dilution: 1:10
Sample
depleted | Conc. Modulation Mean Modulation
serum) | (ng/ml) %CV | (%RBinding) "RLU %CV | (YBinding)
FA 64 17317 | 5 47
FA 32 29994 11 81
FA 16 30921 8 84
FA 8 33441 11 91
FA 4 32519 20 88
FA 2 33438 12 91
FA 1 36416 35 99
FA 0.5 | 27789, |23~ .8 SmTHF 0.5 36631 6 99
depleted depleted
100 serum 0 36822 13 100

GEFORMAT ]
ARABIC [: Folate competition curve of FBP initial screen

2.3.1

pH effect evaluation in buffer

Methods:

According to literatures, FBP binding affinity to FA and SmTHEF is pH sensitive. To evaluate pH
effect on FBP binding, FA and SmTHF were prepared as three-point calibrators in assay buffer.
A series of sample diluent were prepared at different pH range from 7.4 to 9.7 to dilute
FA/SmTHF samples at 1:10 dilution. Effect of Tween 20 in diluent was also compared.
Percentage of binding comparing to buffer was calculated for each calibrator point. Sandwich
assay format and co-incubation format were both evaluated as well.

Results:

A sample diluent pH of 9.0 to 9.3 demonstrated the most uniformed binding affinity of FA and
SmTHF to FBP compared to other pH conditions. Adding 0.1% Tween 20 to diluent seemed to
improve the binding equivalency between FA and SmTHF but the effect was not significant.
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Table | SEQ Table \* ARABIC |: pH and detergent effect on FBP binding with analyte in assay

buffer
pH7.4 w/ T20 pH8.0 w/ T20 pH9.0 no T20
Conc. Mean | Modulation | Mean | Modulation ‘Mean Modulation
Sample | (ng/ml} | RLU (%Binding) | RLU {%Binding) LU | (%Binding)
FA 100 707 2 678 3 203", 4
FA 10 3159 7 3705 4892, 29
FA 1 24797 59 46571 91
SmTHF 100 3367 8 6892 13
SmTHF 10 7557 18 15757 31
5mTHF 1 37056 88 54813 107
buffer 42293 100 51351 100
.55 no T20 pH9.7 no T20
Conc. Modq’l’étiqn Modulation | Mean | Modulation
Sample | (ng/ml) (%Binding)... RLU (%Binding) | RLU {%Binding)
FA 100 ; 3 1274 5 1167 8
FA 176 24 8200 35 6152 40
FA 75 21234 90 11438 74
S5mTHF 9 2735 12 1734 11
5mH 22 6645 28 4101 27
5mTH 34820 82 23495 100 9494 62
l;i]ff,er 100 23514 100 15433 100

[ SHAPE ¢ MERGEFORMAT ]

[ SHAPE \* MERGEFORMAT ]
Figure [ SEQ Figure \* ARABIC |: pH and detergent effect on FBP binding with analyte in

assay buffer

2.3.2 Use of protein reducing agent for serum sample treatment

Serum folate is found bound to endogenous FBP as a major form. Folate needs to be released
from binding protein for accurate measurement as free form. In order to disassociate folate
binding to endogenous FBP in serum, a few protein reducing agents were used to “treat” serum
samples before mixing with “reagent FBP”.
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Table [ SEQ Table \* ARABIC ]: Other materials used in sample treatment method

development

Name Supplier Cat#/Lot#
1 B-mercaptoethanol Sigma M7522

Tris (2-carboxyethyl)

phosphine (0.5M

solution) Sigma 646547

Urea Sigma U5378,

Guanidine '
4 hydrochloride Sigma G3272

BRH4737

5 Clinical serum samples | Bioreclamation

Methods

(DTT), and Tris (2-

re also used to check sample treatment effect with protein

Without ad. 1 reducing agents into sample treatment buffer, folic acid and SmTHF
spiked samplesshowed very different binding competition curve. After several attempts of using
BME, DTT, and* TCEP in treatment buffer, certain conditions showed that Folic acid and
SmTHF spiked serum samples had similar binding to “reagent FBP” which was indicated by
similar modulations at same concentration levels. BME, DTT and TCEP didn’t show significant
difference on treatment. However, when clinical samples were used to evaluate sample treatment
effect, no modulation was seen with samples having different folic acid concentrations.

Table [ SEQ Table \* ARABIC ]: Example of sample treatment results

FA spiked in depleted
serum

S5mTHF spiked in
depleted serum

Clinical samples from
Bioreclamation
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Nominal
Conc Mean % Mean % Conc by Mean %
(ng/ml) | RLU Binding RLU Binding SIEMENS RLU Binding
32 6693 30 7987 36 2.96 113
8 10652 48 15448 69 135 119
18458 82 19174 86 23,8
1 20606 92 21277 95
0.5 20699 92 21143 94
22410 100 22410 100

[ SHAPE \* MERGEFORMAT ]
Figure [ SEQ Figure \* ARABIC ]: Example of sa

formats.

Methods:

le treatment was also conducted at room temperature and 37C
say formats were also included. Several clinical samples were used
Table 11 showed the summary of some experiments for

Results: o

Many dlfterent combmatlons of treatment reagents, reagent concentrations and treatment
protocols were evaluated. Some conditions showed good dose-dependent folate competition with
spiked samples but did not show good correlation with clinical samples. Some conditions worked
better with clinical samples. With the consideration of experiment results and literature
reference, sample treatment effect might be blocked by un-optimized assay procedure. Based on
the results from different sample treatment methods, a preliminary procedure was chosen to
evaluate different assay formats.

A preliminary procedure of treatment was temporarily fixed as
(1) sample mixing with “reductant” which contains protein reducing agent to disassociate

folate with endogenous FBP
(2) then mixing with “extractant” which has high pH to denature endogenous FBP
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(3) final mixing with “neutralizer” to bring pH around 9.0 for best binding condition for
released folate in serum to “reagent FBP”

Table [ SEQ Table \* ARABIC |: Summary of sample treatment development effort

1mMBME | 50mM BME 40mM DTT
sample/conj | sample/conj ‘neatralizing
coincubation | coincuabtion avernight | to ~pH9
Sample Conc.{ng/ml) | %Binding %Binding : """"‘%Binding %Binding
F5 2.96 46 113
F6 13.5 114 119
F18 23.8 212 113
FA 4 97 82
FA 32 70 30
5mTHF 4 188 86
S5mTHF 32 58 36
i?a!:n 100 100
500mM 40mM 125mM
DTT TCEP TCEP
%Binding %Binding %Binding | %Binding
109 80 99 95
96 98 82 83
108 107 78 80
FA 4 48 67 50 43 42
FA 32 29 39 36 20 26
5mTHF 4 88 88 98 79 68
S5mTHF 32 34 62 65 37 51
blank
serum 0 100 100 100 100 100
37C
Proteinase
125mM 125mM 125mM K 40ug/ml
TCEP 4M TCEP 8M TCEP 3M 1:1 mixw
Urea Urea Gnd sample
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Conc.
Sample (ng/ml) | %Binding %Binding %Binding %Binding
F5 2.96 78 88 82 78
F6 13.5 69 83 79 79-.
F18 23.8 72 74 81 :
FA 4 33 52 40
FA 32 21 21 23
5mTHF 4 62 65 67..
SMTHF 32 32 36 32"
blank
serum 0 100 100
2. B-FBP coating
40mM
TCEP
reversed
ratio
{equivalent
to 80mM
TCEP,
e, sample sample
100mM diluted 40mM diluted
D17 1:20) TCEP 1:20)
| %Binding | %Binding | %Binding | %Binding
103 109 100 101
87 91 S0 92
85 94 83 98
97 105 89 99
77 87 80 85
SmTHF 4 (2)154 102 104 98 104
5mTHF 32 91 94 103 95 95
blank
serum 0 100 100 100 100 100
3. UA coating, B-FBP in solution
37C
125mM 10mM TCEP
500mM TCEP 4M | sample/BFBP/Conj
DTT Urea coincubation
THERANOS CONFIDENTIAL Page [ PAGE ]
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Sample Conc.{ng/ml) | %Binding | %Binding | %Binding

F5 2.96 114 92 53
F6 13.5 114 88 85
F18 23.8 105 93 81

FA 4 96 91 76
FA 32 91 78 92
SmTHF 4 107 97 | 83
5mTHF 32 91 93

blank
serum 0 100 100

2.4 Assay format evaluation with prelimin

With the preliminary sample treatment method;
modulation differentiation. As the focus i

find the best condition for clinical
ith known concentration of folate were
ipare the results among experiments.

yo-ee’&ure. 40mM DTT was used for treatment and all samples were
aded to cartridge. FBP from different vendors were also used for

Table [ SEQ Table \* ARABIC ]: Other materials used for assay format evaluation

Name Supplier Cat#/Lot#
FA-
1 FBP Sigma AP_001_011912
2 FBP Fitzgerald 30C-CP8104
3 BSA-FA US Biological | F5800-11A
4 Goat anti-FBP GenWay 18-732-292005
5 FBP-AP In house OK-1I-15-AF3

Table [ SEQ Table \* ARABIC |: Major assay formats evaluated

Reaction Capture Tracer Detection Incubation Steps
Tip Coating | agent agent
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1 FBP direct FBP FA-AP FA-AP conij. Sample and conjugate co-
conj. incubation
2 FBP direct FBP Biotin-FA | Streptavidin- | Sandwich format: Sample
AP and tracer premix, AP conj
in separate'step "
3 FBP direct | FBP Biotin-FA | Streptavidin-
AP
4 UA Biotin-FBP | FA-AP FA-AP conj.
in solution | conj
5 UA Biotin-FA Biotin-FA
in solution
6 UA Biotin-FA | Biotin-FA ich format: Biotin-
in solution tep, sample and AP
7 UAand FBP
Biotin-FA
7 Goat anti- FBP in o-incubation or sandwich
FBP coating | solution format
8 Goat anti- FBP in Sandwich format
FBP coating | solutiop--.. AP
9 BSA-FA Biotin-FBP... Streptavidin- | Sandwich format
direct AP
10 HSA-FA | Biotin-EBP--| HSAFA... Streptavidin- | Sandwich format
AP

(2) HAS-FA“direct coating on tips. Treated sample was mixed with Biotin-FBP and
incubated with coated tips in first incubation. Streptavidin-AP conjugate was incubated in
second incubation step.

Above two formats were selected as tentative format for further evaluation.

Table | SEQ Table \* ARABIC |: Results summary of most assay format/conditions

Assay format
category

FBP direct coating

FBP direct coating
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sample/conj | sample/conj
co-in, use €0-in, use,
blood tip to ""bl_gj”od i
Method mix to mi
Descriptions Sample Sample
Sample and Conj. | and Conj.
and Conj. | Co- Co-
Co- incubation | incubation
incubation | Fitzgerald | GenWay
Sigma FBP | FBP
Conc.
(ng/mi)
Clinical | by
Sample | SIEMENS | %Binding | %Binding %Binding
F2 2.18 99 .66 75
F13 9.19 86 6 67
F20 45.2 93 36
blank 100 { 100 100
serum 0
Modulation to
highest sample
blk/F20 : 1.5 2.3 2.8
/20, 0.7 0.8 0.8 0.7
0.7 0.8 0.6 0.7
0.6 0.7 0.4 04
Assay format . . UA+B-DNP-
category™. . UA tip UA tip FBP coating
- | B-FBPorB- | B-FBP or B-
DNP-FBPin | DNP-FBP in
Method sin 1st, sin 1st, Biotin-FA in
Descriptions sample/conj | sample/conj | sin, Biotin-
co-in 2nd co-in 2nd sample/conj | FA/sample/con;]
(2-step (2-step co-in 2-step | all co- sample/conj
incubation) | incubation) | incubation incubation co-in
Conc.
(ng/mi)
Clinical | by
Sample | SIEMENS | %Binding %Binding %Binding %Binding %Binding
F2 2.18 94 91 89 122 114
F13 9.19 79 79 71 101 103
THERANOS CONFIDENTIAL Page [ PAGE ]
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F20 45.2 43 38 28 110 71
blank 0 100 100 100 100 100
Modulation to
highest sample
blk/F20 2.3 2.6
F2/F20 0.9 0.9
F13/F20 0.8 0.8
F20/F20 0.4 0.4
Assay format o e
category Goat-anti-FBP coating Goat-anti-FBP coating
FBP 1st, FBP 1st, FBP le | FBP/sample | FBP/sample
Method sample/conj | sample/conj “1 1st then 1st then
Descriptions 2nd, Sigma conj 2nd, conj 2nd,
FBP Fitzgerald GenWay
Conc.
(ng/ml)
Clinical | by Lo
Sample | SIEMENS | %Binding %Binding %Binding %Binding
F2 2.18 99 /™ 135 68 79
F13 9.19 128 64 72
F20 45.2 69 135 57 71
blank 100 100 100 100
Modulation_:__to...:
1.8 1.5 0.7 1.7 1.4
1.2 1.2 1.0 1.2 1.1
1.2 1.1 1.0 1.1 1.0
F20/F20 1.0 1.0 1.0 1.0 1.0
Assay format
category Goat-anti-FBP coating
FBP/sample | FBP/sample | FBP/sample | FBP/sample
Method then conj then conj then conj then conj
Descriptions ?” €0 . ?“ €0 . ?” o . é” €0 .
incubation, | incubation, | incubation, | incubation,
Fitzgerald GenWay FOLR1CB FOLR2CB
Conc.
(ng/mi)
Clinical | by
Sample | SIEMENS | %Binding %Binding %Binding %Binding
F2 2.18 92 115 84 120
F13 9.19 95 117 88 111
THERANOS CONFIDENTIAL Page [ PAGE ]
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F20 45.2 77 75 109 131
blank 0 100 100 100 100
Modulation to
highest sample
blk/F20 1.3 1.3 0.9
F2/F20 1.2 1.5 08 | 0
F13/F20 1.2 1.6 0.8
F20/F20 1.0 1.0 1.0
Assay format B.SA-FA
category d|re(3t
coating
Method B.SA_FA H.S AFA
Descriptions dlrec.t durec.t
coating coating
Conc.
(ng/ml)
Clinical | by
Sample | SIEMENS | %Binding | |
F2 2.18 117 |
F13 9.19 110 °
F20 45.2 7 12
blank 0. 100
Modulation to-
highest sample
blk/F20 2.9 8.3
F2/F20_| 3.3 6.1
F13/F20 | 2.7 4.1
F20/F20 | 1.0 1.0 1.0
Assay format - FBP direct coating
category
FBP
FBP direct
direct tip, | tip, Altogeth
Biotin- Biotin- er Altogether
Method FA/sampI FA/samp! format: format:
Descriptions € premix, | e premix, F!3P FI.BP FBP ' UA . '
UA-AP: UP-AP: direct, direct, coating, coating, FBP direct
Biotin-FA | Biotin-FA | fix-1, fix-2, Biotin- Biotin- coating
ing/ml, Sng/ml, Biotin-FA | Biotin-FA | FA/sampl | FBP/sampl | 0.1ug/ml,
UA-AP UP-AP treated treated e/UA-AP | e/UA-AP 2-step
10ng/ml | 5ng/ml w sample | w sample | co-incu altogether | format
THERANOS CONFIDENTIAL Page [ PAGE ]
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Conc.

{ng/mi)
Clinical | by
Sample | SIEMENS | %Binding | %Binding | %Binding | %Binding | %Binding | %Binding | %Binding
F2 218 | 100 98 84 83 83
F13 9.19 82 90 93 88 89
F20 45.2 44 64 46 43 56
blank 0, 100 100 -, 100

Modulation to
highest sample

bik/F20 2.3 1.6
F2/F20 2.3 1.5
F13/F20 1.8 1.4
F20/F20 1.0 1.0

2.4.2 Further test of UA coating fo

for the form'at,,

Table | SEQ Table \* ARABIC ]: Optimization of tentative format I

Assay format to optimize "new pair": UA tip, Biotin-FA in sln 1st incu, treated
sample/FBP-AP co-in 2nd step

Biotin-FA 10mM

5ug/ml, 40mM DTT, Boric
FBP-AP DTT, Boric | bufto

Method description Biotin-FA 5ng/ml, 40mM DTT | buffer, neutralize,

2ug/ml, Biotin-FA use Biostab | Biotin-FA Biotin-FA
FBP-AP in WS to in WS in WS
10ng/ml buffer neutralize buffer buffer
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Conc.
{ng/mi)
by
Sample SIEMENS | %Binding | %Binding | %Binding %Binding-..
F2 2.18 94 79 146 10
F13 9.19 95 46 44 | ...
F20 45.2 23 14 45 |
blank 0 100 100 100
Modulation
blk/F20
F2/F20 5.6
F13/F20 3.7
F20/F20 1.0

2.4.3 Further test of HSA-FA coatin

oncentration was chosen at 2ug/ml, Biotin-
combinations. Sample treatment was kept at

To optimize tentative format 1T, HAS

: 1smg modulation with “3-point” clinical samples. This
further development.

Table | SEQ [a RABIC ]: Optimization of tentative format II

HAS-FA coated tips, Biotin-FBP and treated sample in first

Assay format . R . . . -
v incubation, Streptavidin AP in second incubation

Biotin- B-FBP
Biotin- | Biotin- FBP Biotin- 25 B-DNP- | B-FBP
FBP 50 | FBP 25 12.5 FBP 25 | ng/ml, | FBP 25 | 10
ng/ml, | ng/ml, | ng/ml, | ng/ml, | SA-AP ng/ml, | ng/ml,
SA-AP SA-AP SA-AP SA-AP 12.5 SA-AP | SA-AP
50 25 25 12.5 ng/ml 12.5 5
ng/ml ng/mil ng/ml ng/ml | (repeat) | ng/ml | ng/ml

Method description

Conc.
(ng/ml}) | % % % % % % %
Sample by Binding | Binding | Binding | Binding | Binding | Binding | Binding
THERANOS CONFIDENTIAL Page [ PAGE ]
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SIEMENS
F2 2.18 74 84 68 77
F13 9.19 49 67 0 45
F20 45.2 12 15 16 12|
blank 0 100 100 100 100 |
Modulation —
blk/F20 8.3 6.7
F2/F20 6.2 5.6
F13/F20 4.1 4.5
F20/F20 1.0 1.0

2.5 Edison protocol developmen

2.5.1 Sample treatment condition op

n used in treatment were tested from 10mM to 80mM. Because DTT
lenaturing effect on other proteins in the system, the effort was to balance
between the disassociation of folate with endogenous FBP and the denaturing effect to other
“reagent FBP” and capture protein.

Table [ SEQ Table \* ARABIC |: Comparison of DTT concentration

DTT conc. 10mM 20mM 40mM
Conc.{ng/ml) | Mean Mean Mean

Sample by SIEMENS | RLU %CV | %Binding | RLU %CV | %Binding | RLU %CV | %Binding
F4 3.87 | 49868 | 20 54 47304 | 16 53 51859 | 15 68
F10 6.73 | 39579 | 13 43 34792 | 11 39 33131 | 17 43
F17 24.1 | 22070 | 13 24 18323 | 20 21 15453 | 20 20
blank serum 0| 91570 | 13 100 88650 | 19 100 76421 | 21 100
DTT conc. 60mM 80mM
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Conc.(ng/ml) | Mean Mean
Sample by SIEMENS | RLU %CV | %Binding | RLU %CV | %Binding
F4 3.87 | 29480 | 22 55 27803 | 27
F10 6.73 | 25182 | 16 47 21627 | 25
F17 24.1| 9317 | 21 17 8628 | 20
blank serum 0| 53654 | 16 100 41585 | 17 '

Different lots of biotin-FBP was also tested to compare anc
Formulation of Biotin-FBP buffer and neutralizer were also done'by p

B-FBP new
method Lot Ok-ii-
B-FBP Lot Ok-ii-2B 121
Conc.
{ng/mi)
by Mean Mean
Sample SIEMENS RLU %Binding | RLU %Binding
2.35 97 113077 67 70948 75
56 77567 46 58941 63
35 30298 18 36502 39
108698 100 167882 100 94230 100

workmg Freshly prepared 2-week old'with 2-week old in buffer w/o

solution formulation HSA and sucrose

Conc.

(ng/ml)

by Mean % Mean % Mean %
Sample SIEMENS | RLU %CV | Binding | RLU %CV | Binding | RLU %CV | Binding
F4 3.87 | 86487 26 55 95108 15 56 1778 14 70
F10 6.73 | 65978 7 42 77940 10 45 1656 17 65
F17 24.1 | 31354 14 20 35308 20 21 1296 16 51
blank 0 | 158266 16 100 171345 9 100 2553 8 100
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2.5.2 Development of sample treatment protocol for Edison

To transfer sample treatment from manual procedure to Edison protocol, some changes were
made to be accommodated to Edison cartridge’s volume and dilution factors.

rature vs. 37C
tment in

All changes made were first verified by manual process and tested at roor

téqgﬂ “Folate treatment 1 24x 17 cartridge layout

. Volume
& d il (“1)
WB Wash Buffer 400
A Reductant solution 80
B Extractant solution 80
C A8 Neutralizer 80
D F3 Sample Diluent 400
E F4 FBP solution 30
Conj D1-D4 AP conjugate 30
BTI, . 2 tips
BT2 E8, E7 Blood Tip
X -~ Sealed Empty PCR Tube
S -- Unsealed Empty PCR Tube
Assay Coated Test Tip
#1-8 Location
THERANOS CONFIDENTIAL Page [ PAGE ]
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2.5.3 Optimization of assay conditions with Edison protocol

After the sample treatment procedure was fixed with Edison protocol, fii
done to optimize reagent conditions. Folic acid and SmTHF qplked seruy
calibrators for optimization. ;

vere used as

Nominal

Conc.
Calibrator | (ng/mil) %Binding
FA 64 6
FA 12
FA 38
FA 65
5m 6
5m 35
5m. 59
5 94
btk 100

Final pH titra ion also done to make sure the sample treatment resulted in optimal folate
binding condmen on-board. Samples spiked with FA and SmTHF respectively were tested using
on board treatment. Because the pH of the sample mixture was not able to be measured after
treatment on board, the pH optimization was conducted by adjusting the ratio of NaOH and HCl
amount. The objective was to bring the optimal binding affinity for FA and SmTHF as close as
possible. Condition-3 which used 0.5N NaOH and 0.5N HCIl showed the best results among
three conditions.
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Table [ SEQ Table \* ARABIC ]: Results of pH titration

pH condition 1 pH condition 2 pH condition 3

Conc. Mean % Mean %
Sample | (ng/ml) | RLU | %CV | Binding | RLU %CV | Binding | |
FA 32 | 3427 | 19 70 4333 | 15
FA 8| 4349 | 20 89 9100 | 19
FA 2| 4279 | 13 88 13542 | 20
FA 0.5 | 4517 | 15 93 25463 | 36
5m 32 | 3543 | 13 73 11
5m 8 | 3593 25 74 39
5m 2| 4541 22 93 24 79
5m 0.5 | 4407 19 8038 | 24 102
blk 0 | 4865 13 76317 | 13 100

[ SHAPE \* MERGEFORMAT ]
Figure | SEQ Figure \* ARABI

affinity

of mmlmlzex’“the afﬁmty difference between FA and SmTHF, Pteroic Ac1d was tested as

calibration andlyte in depleted serum because FA and SmTHF shared core structure of Pteroic
Acid. A set of calibrators was also prepared with FA and SmTHF in 1:3 ratio of amount to mimic
the ratio of two major folate forms in body.

Table [ SEQ Table \* ARABIC |]: Calibrator selection

FA alone 5mTHF alone PA alone FA:S5mTHF 1:3
Conc. Mean % Mean % Mean % Mean %
{ng/ml) | RLU %CV | Binding | RLU %CV | Binding | RLU %CV | Binding | RLU %CV | Binding
64 | 6445 38 8 5110 | 9.4 6 31073 | 28 54 4186 9 6
32 | 8906 19 11 8861 | 8.7 11 32664 56 8196 20 11
16 | 15812 | 25 19 18696 | 5.5 23 42059 73 14502 | 21 20
THERANOS CONFIDENTIAL Page [ PAGE ]
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viE By

PA alone calibrators didn’t give calculable calibration
SmTHF=1:3) calibration curve were each calculated. t
each calibration point.

8123351 | 16 28 34665 | 5.5 43 47354 | 22 82 24930 | 7 34
4 | 38683 | 36 46 56371 | 31.9 69 61353 | 18 106 41529 3 57
255301 | 20 65 62624 | 10.9 77 57048 7 98 54923 | 13 75
1|68824 | 29 81 71764 | 15.1 88 61741 | 29 }~. 107 64643 | 12 89
0.5 | 75181 | 20 89 75201 | 193 93 48408 0 25 95
0| 84516 | 16 100 81207 | 165 100 57928. 4. 3 100

[ SHAPE \* MERGEFORMAT |
Figure [ SEQ Figure \* ARABIC |: Calibrator selection

Folate (FA:5mTHF 1:3)
SmTHF calibration curve calibration curve
Back Back
% Mean Cal % Mean Cal %
Accuracy | RLU %CV | conc. | Accuracy | RLU %CV | conc. | Accuracy
1034 5110 9 | 66.00 103.1 4186 22 | 67.45 105.4
100.8 8861 9| 25.14 78.6 8196 16 | 27.34 85.5
90.5 | 18696 6117.12 107.0 | 14502 28 1 17.21 107.6
116.5 | 34665 6 9.44 118.0 | 24930 29 9.71 121.4
107.9 | 56371 32 2.54 63.6 | 41529 17 3.66 91.6
90.3 | 62624 11 1.65 82.5 | 54923 11 1.61 80.7
86.6 | 71764 15| 0.86 85.8 | 64643 10| 0.89 88.9
122.2 | 75201 19| 0.67 133.6 | 69653 22| 0.65 131.0
[ SHAPE \* MERGEFORMAT ]
Figure [ SEQ Figure \* ARABIC ]: Curve regression analysis of each calibrator set
THERANOS CONFIDENTIAL Page [ PAGE ]
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2.6.2 Training set

To confirm the performance of new protocol, and to select the ca'i:i:b ti
represent clinical samples, a set of 20 health donor serum samples was’
protocol on readers and calculated from each calibration curves. at 1=
range. Correlation was calculated by comparing the results w1th fol
by SIEMEN Immulite folic acid method. ;

Table [ SEQ Table \* ARABIC ]: Training set of 20 health d:

analyte to best
> new Edison
1antification

Bioreclamation

Serum

Sample | Concby

from SIEMENS

Biorec (ng/ml)

F1 3.42 3.48
F2 2.18 2.79
F3 2.35 2.36
F4 3.87 5.35
F5 3.23
F6 16.7
F7 9.19
8 4.97
F9. 6.45
F10 . . 5.81
F11 25020 8.13 14.0 8.67
F12 30930 27 5.97 11.0 6.22
F13 21532 9.93 16.0 10.6
F14 7.60 25161 8.07 139 8.60
F15 9.64 27975 10 6.94 12.4 7.34
Fié6 52.2 6522 14 62.4 42.8 39.5
F17 24.1 9506 15 304 27.4 24.9
F18 23.8 8634 3 35.8 29.9 27.3
F19 11.0 26676 25 7.43 13.1 7.89
F20 45.2 5617 9 64.0 55.6 43.4
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Figure [ SEQ Figure \* ARABIC ]: Calibration curve at 1-64ng/ml quantification range for

training set calculation

[ SHAPE \* MERGEFORMAT ]
9-1: Clinical correlation from Theranos FA curve

[ SHAPE \* MERGEFORMAT ]
9-2: Clinical correlation from Theranos SmTHF curve

[ SHAPE \* MERGEFORMAT ]
9-3: Clinical correlation from Theranos Folate curve

Figure [ SEQ Figure \* ARABIC | Chmcal correls
SIEMENS result

Folate calibrators
SIEMENS Imm

jos result and

Measured
Calibrators. SIEMVENS
(ng/mi)
1 64 77.8
2 32 36.8
3 16 21.1
4 8 11.1
5 4 4.86
6 2 2.66
7 1 14
8 0.5 <1
9 depleted <1
serum
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[ SHAPE \* MERGEFORMAT ]
Figure [ SEQ Figure \* ARABIC |: Calibration of Folate calibrator with SIEMENS method

2.7 Final optimization of assay protocol
2.7.1 Incubation time comparison

After sample treatment procedure was fixed in Edison Fe
Venhed to fine tune the protocol to ﬁnal version. Reaction

10, 5-5- 5 and 2-2-1 minutes.

Table [ SEQ Table \* ARABIC |: Compai

Protocol-1: "10 lﬁ:':x'l'(l_", 3x Protocol-3: "2 2 1", 1xPSW
"Folate_treatmentlla,, 2 rea't:mé;)t_l_24x_2" "Folate _treatment 1 24x 3"
Conc. | Mean Mean
Sample | (ng/ml) %Binding | RLU | %CV | %Binding |

Folate 5.5 6 549 13.5 14
Folate 27 .4 8 511 11.2 13
Folate 8287 4.6 15 766 5.3 19
Folate 14176 11.5 25 1106 5.5 27
21270 22.9 38 1873 16.1 46
30644 20.7 55 2422 154 60
38398 3.6 69 3420 8.8 85
. 50634 257 91 4316 4.5 107
Folate 15.7 100 | 55665 184 100 4031 17.2 100

[ SHAPE \* MERGEFORMAT ]
Figure [ SEQ Figure \* ARABIC |: Comparison of three Edison protocols

Both incubation time “10 10 10”7 and “5 5 57 gave good signal and modulation. RLU signal of
protocol incubation 2_2 1 was too low to have enough resolution for measurement. In order to
shorten whole protocol running time, “5 5 57 incubation time was initially preferred.

2.7.2 Trouble shooting of signal losing of “5-5-5”

With “5 5 57 incubation time being selected, final optimization plan was to determine
conditions of other reagents which were not verified during early development. However, when
tracking reagent effect, RLU signal was shown decreasing over time. Trouble shooting was
conducted to find out which reagent(s) caused signal decreasing. During this trouble shooting
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experiments, more lots of reagents were tested, and more condition comparison was also done.
Table 27 summarized the major factors of trouble shooting experiments.

Table | SEQ Table \* ARABIC ]: Trouble shooting result summary

Reagent Trouble Shooting

Protocol "Folate_treatment_1_24x 2" ("5-3
Variables Tips DTT DTT buffer NaOH. |
compared
working
compared solution
coating on rcparcd on
. differegnt giffirent freshly
experiments compared
details dateg, ho dqtes, and two lots
coating with DTT
cone buffer
change prepared on-,
different
dates solutions
no no no
Observation | significant significant | significant
impact impact impact
Protocol
Variables Substrate Wash buf
compared
: two lots of
L “|-freshly SA-AP
experiments~| ~. - . | prepared lot | conjugate compared compared
details grepare I existing stock and two lots two lots
1ff_eg§nt loti two lots of
datés, and otinuse wo lo
with buffer conjugate
buffer
prepared on
different
dates
no no no no no
Observation | significant significant significant significant | significant
impact impact impact impact impact

While trouble shooting was conducted for signal decreasing, most reagents were tested for lot-to-
lot variation and preparation variation. Tip coating, DTT solution, Biotin-FBP solution, SA-AP
conjugate and substrate showed minimum variation between two lots of materials and between
different preparations of working solution. New NaOH 1N stock solution gave signal back to
original RLU level.
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2.7.3 Re-test training set of clinical samples to confirm “S_S 5” protocol

Using new batch of each reagents, a calibration curve from  protocol
“Folate treatment 1 24x 27 (“5_5_5” incubation) was generated and “training set” of 20
clinical samples were re-tested using the same protocol.

Mean

Calibrator | {ng/ml) | RLU %CV %Binding
1 64 3525 22 3
2 32 6309 12 5
3 16 16842 14
4 8| 28942
5 4 43451
6 69614
7 1 99050
8 0.5 | 108494 |
9 0| 117568 | | .

[ SHAPE \* MERGEFORM
Figure [ SEQ Figure\*

- ARABI Calibration curve from protocol “5 5 57

(C']: Training set of clinical samples from protocol “5 5 57

Calc

A Sled } A conc.
Sample | S EN %CV {ng/ml)
F1 “3.42 51464 27 3.40
F2 2.18 70083 12 1.84
F3 2.35 61693 12 2.41
F4 3.87 47230 13 3.95
F5 2.96 39551 19 5.26
F6 13.5 23459 22 10.3
F7 7.19 39244 14 5.32
F8 3.77 47731 18 3.88
F9 4.25 36609 15 5.89
F10 6.73 50573 21 3.51
F11 5.51 31254 10 7.31
F12 6.18 32680 22 6.89
F13 9.19 28539 21 8.19
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F14 7.60 34474 16 6.41
F15 9.64 42192 12 4.76
F16 44.6 11456 20 20.1
F17 24.1 15026 15 15.9
F18 23.8 18316 10 13.2
F19 11.0 34257 24 6.47
F20 45.2 10355 34 21.8

[ SHAPE \* MERGEFORMAT ]

Figure [ SEQ Figure \* ARABIC ]: Correlation of clinieé es from protocol “5 5 57

Although 20 clinical samples showed good correl concentration measured using

lower than result from protocol
different matrix might require d1ff

tocol required samples treatment,
cal samples seemed to need longer

instruction an o dlluted 1:2 and 1: 4 with depleted serum. A folate calibration curve was
created using "freshly prepared reagents after reagent trouble shootmg using new batches of
materials. WHO standard and diluted samples were measured using “10_10_10” protocol. The
performance of “10 10 10” was confirmed by acceptable recovery of WHO standard and
correlation from diluted samples.

Table [ SEQ Table \* ARABIC |: Calibration curve from protocol “10_10_10”

Back cal
Conc. Mean conc
Calibrator | {(ng/ml) | RLU %CV %Binding | {ng/ml) | %Accuracy
Folate 64 9123 29 5 67.2 105
Folate 32 20910 18 11 25.8 81
Folate 16 28879 36 15 18.9 118
Folate 8 53253 15 27 9.3 116
Folate 4 88163 23 45 3.9 98
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Folate 2 | 124428 22 64 1.7 86
Folate 1| 151283 12 78 1.0 97
Folate 0.5 | 176232 20 90 0.6 116
Folate 0| 194823 18 100

[ SHAPE \* MERGEFORMAT ]

Figure [ SEQ Figure \* ARABIC ]: Calibration curve of protoai'cz_pl «

10

Conc. Mean
Sample {ng/ml} | RLU %CV
WHO 5.33| 84459 |
WHO 1:2 2.67 122742
WHO 1:4 1.34 142278

[ SHAPE \* MERGEFORMAT-
Figure [ SEQ Figure \* ARABI

l_z;ly""'i)repared in carbonate-bicarbonate coating buffer. PBS was used to
compare the-coating buffer effect. Although PBS showed lower back ground signal, it gave
higher %CV angd:flatter curve across the range. Carb-Bicarb buffer was continued to use for
coating.

Table [ SEQ Table \* ARABIC ]: Comparison of coating buffer

Coating buffer Carb-Bicarb buffer PBS
Conc. Mean Mean
Calibrator | {(ng/ml) | RLU %CV %Binding | RLU %CV %Binding
Folate 64 9123 29 5 4803 20 3
Folate 32 20910 18 11 9700 34 7
Folate 16 28879 36 15 19971 41 14
Folate 8 53253 15 27 32122 33 22
Folate 4 88163 23 45 47952 18 33
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Folate 2 | 124428 22 64 63478 3 44
Folate 1| 151283 12 78 88646 10 62
Folate 0.5 | 176232 20 90 97262 7 68
Folate 0| 194823 18 100 | 143459 14+, 100

[ SHAPE \* MERGEFORMAT ] .
Figure [ SEQ Figure \* ARABIC ]: Comparison of coating bu?fer..

2.7.4.3 Use of in house substrate

pare-KPL ‘AP substrate and
ted to'in-house substrate.

With in-house substrate buffer ready to use, test was dote to
Theranos in-house substrate and then further optimizati

house substrate

Table [ SEQ Table \* ARABIC |: Transition from KPL substr

Conc.
Calibrator | {ng/ml)
Folate 64 .
Folate 0.5 | 124548 3| ™. =82 | phasphoGLO
Folate 0 substrate
Folate 5| in-house
Folate 95 | substrate

100 Lot-2

gate stabilizer

strate, three AP conjugate stabilizers were tested at original SA-AP
concentration,_of ng/ml. In-house AP buffer gave the highest signal but showing higher
background and less sensitivity. Sigma BioStab AP Stabilizer and Surmodics StabilZyme AP
Stabilizer showed similar results. StabilZyme had lower background signal and was selected as
final AP buffer.

Table [ SEQ Table \* ARABIC |: Comparison of AP Stabilizers

Stabilizer BioStab In-house AP buffer StabilZyme
Conc. Mean % Mean % Mean %
Calibrator | {(ng/ml) | RLU %CV | Binding | RLU %CV | Binding | RLU %CV | Binding
Folate 64 10025 21 41 13993 11 4 7274 22 3
Folate 32 21036 15 8 33080 15 9 12707 6 5
Folate 16 37418 11 14 | 59616 13 17 20486 14 8
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Folate 8 | 68847 27 27 | 133091 38 38 | 50003 8 20
Folate 4 | 125017 7 48 | 188352 9 53| 96497 21 38
Folate 2 | 154677 4 60 | 253159 26 72 | 135518 10 53
Folate 1189333 2 73 | 356356 18 101 |-194175 4. 22 76
Folate 0.5 | 234589 10 91 | 366851 9 104 | 2 95
Folate 0 | 258975 11 100 | 353901 12| .-100 100

[ SHAPE \* MERGEFORMAT ]
Figure [ SEQ Figure \* ARABIC |: Comparison of AP stabili:

2.7.4.5 Titration of AP conjugate concentration

_ -in  StabilZyme. The
ree concentrations gave
.modulation and background, and
1l of SA-AP was used as final

similar results. With consideration of cho
keep the similar ratio with Biot
concentration.

Table [ SEQ Table \* ARABIC |: T Sneentration

SA-AP 8ng/ml SA-AP Sng/ml

AP concentration
Conc. Mean % Mean %

Calibrator ' RLU %CV | Binding | RLU %CV | Binding
’ 4 4114 18 3| 2938 14 4
8 8788 8 7| 4924 11 6
14 | 17895 23 14 | 8240 15 10
Folate 27 | 37362 4 29 | 16407 15 21
Folate 7 48 | 54191 5 42 | 34337 10 43
Folate L 154677 4 60 | 84805 19 65 | 45616 7 58
Folate 1189333 2 73 | 114476 22 88 | 61987 19 78
Folate 0.5 | 234589 10 91 | 125461 15 97 | 70986 20 90
Folate 0 | 258975 11 100 | 129824 11 100 | 79124 19 100

[ SHAPE \* MERGEFORMAT ]
Figure [ SEQ Figure \* ARABIC |: Titration of AP concentration

2.7.4.6 Final calibration (Dexter data)

Calibration curve was generated from final assay conditions and analyzed by Dexter.
[ SHAPE \* MERGEFORMAT ]
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Figure [ SEQ Figure \* ARABIC |: Calibration curve from Dexter analysis

Model Type

Meodel Equation

Calibration Equation

bl

b2

b3

b4

LLoQ

uLoQ

LLOQ accuracy

LLOQ precision

ULOQ accuracy

ULOQ precision

Table [ SEQ T:

Back

Cal %
Calibr %CV %Binding | (ng/ml} | Accuracy
Folate © 4114 18 3 64.5 101
Folate 8788 8 7 31.7 99
Folate 16 | 17895 23 14 16.1 100
Folate 8 37362 4 29 7.36 92
Folate 4 54191 5 42 4.58 115
Folate 2 84805 19 65 2.11 106
Folate 1| 114476 22 88 0.79 79
Folate 0.5 | 125461 15 97 0.40 79
Folate 0| 129824 11 100

2.8 Analysis of clinical samples
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Confidential

_‘l‘ib'iration curve back calculation result from Dexter

Page [ PAGE ]

THPFMO0005690424



Clinical samples were analyzed using the final assay protocol and folate concentrations were
calculated from calibration curve. Folate concentration results from Theranos method were
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compared with results from SIEMENS Immulite Folic Acid assay.

2.8.1 Cross reactivity and interference

Methotrexate, Aminopterin, and Folinic Acid are therapeutic drugs-whi

First batch of analysis showed certain cross reacti
any possible preparation issue, a s_econd bat h,

cross reactivity comparing to rela‘uvely
Theranos method tracked w1th SIEMEN_}

Folate Folate

conc conc

Spiking from from
Compound Conc. MEAN Theranos | SIEMENS
spiked (ng/ml} | RLU %CV {ng/ml}) | (ng/ml)
Methotrexate 200 18080 20 15.9 10.7
Methotrexate 20 98636 13 14 1.02
Methotrexate 2| 165067 18 <1 < 1.00
Aminopterin 200 13688 37 209 11.1
Aminopterin 20 | 107504 9 1.1 1.14
Aminopterin 2 | 130198 17 <1 < 1.00
Folinic Acid 200 44713 12 5.9 414
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Folinic Acid 20 97309 12 15 < 1.00
Folinic Acid 2 71090 24 3.0 4.62

Sample
batch-2
Folate
Spiking
Compound Conc. MEAN
spiked {ng/ml) | RLU
Methotrexate 200 | 127440
Methotrexate 20 | 1534167
Methotrexate 2| 119329

83473
94770
12183

Aminopterin

Aminopterin

Aminopterin

Folinic Acid 34 2.07
Folinjc-Acid <1 < 1.00
FolinicAcid 8 <1 <1.00
Table [ SEQ-Table ¥ ARABIC |: Folate assay results of patients having Methotrexate
Folate Folate
measured | measured
by by
Sample | Bioreclamation Medication SIEMENS | Theranos | %Accuracy
# Lot# UID # | information {ng/ml) {ng/ml) (Theranos/SIEMENS)
Actonel;
1 614356 26435 | Methotrexate 8.39 7.45 89
Methotrexate;
2 614357 25256 | Fosamax 12.6 11 87
Synthroid
5mg,Prednisone
5mg,Methotrexate
3 614358 71705 | 2.5mg,Leucovorin 18.6 13.66 73
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614359

60863

Nexium,
Prednisone,
Methotrexate,
B12, Glucovance

OORH*

614360

94454

Symbicort,
Remicade,
Methotrexate,
Nasonex

OORH*

614361

89401

ASA, Metoprolol,
Nasonex,

Remicade, Zyrtec,

Methotrexate,
Aciphex, Crestor

OORH*',

113

614362

87856

77

614363

13.8

11.76

85

cium, Vitamin

ethotrexate
5mg

9.9 11.69

118

Nexium; Rituxan;
Methotrexate;
Naprosyn

109

2.8.2 Matrix effect

Folate was spiked into Lipemic and Icteric plasma at three different levels and spiked samples
were analyzed by Theranos method. Recovery was calculated as measured value vs. nominal
value. Most of spiked samples had recovery within 80-120% range in both matrix. Lipemic and
Icteric plasma showed no significant effect on folate measurement. Hemolyzed plasma was not
evaluated because of high level of folate in red blood cell.

Table [ SEQ Table \* ARABIC ]: Spike recovery in lipemic and icteric matrix

Lipemic samples:

Blank
{ng/ml)

Spiking
conc.
{ng/ml)

Nominal
conc.

Mean
{ng/ml} | RLU

%CV

Measured
conc. Recovery

{ng/ml}) (%)
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32 435 4735 5 56.5 1299
115 8 195 14007 18 20.4 104.6
2 13.5 21332 16 13.5 100.0
Icteric samples:
Spiking | Nominal Measured |
Blank conc. conc. Mean conc. .
{ng/ml) | {ng/ml) | (ng/ml} | RLU (ng/ml) ./~
32 454 5514
134 214 12767
2 154 19011

2.8.3 Paired Samples from healthyd

plasma and Heparin plasma., A |
method. To evaluate the :mam

3 vs. serum might be caused by different amount of
e correlation between Theranos results and SIEMENS

_‘_eé thy donors

Serum EDTA-plasam Heparin-plasma
Theranos | SIEMENS | Theranos | SIEMENS | Theranos | SIEMENS
Sample Unit-#{from Result Result Result Result Result Result
ID Blood Center) (ng/ml) (ng/ml} | (ng/ml} | {ng/ml) | (ng/mi) (ng/ml)
F1 W070512100991 14.1 17.6 15.2 18.1 16.0 236
F2 W070512100992 21.7 23.7 22.9 20.1 14.3 22.1
F3 W070512201079 47.5 42.9 43.7 42.1 46.6 49.5
F4 W070512201080 21.8 254 28.4 21.1 28.8 243
F5 W070512201083 32.1 40.3 31.1 34.7 44 .4 46.0
F6 W070512101024 13.1 14.1 15.2 12.7 15.4 14.5
F7 W070512101028 37.7 39.1 33.6 27.6 23.3 24.0
F8 W070512101029 16.6 229 211 22.5 21.3 21.8
Fo W070512101131 20.5 23.2 15.3 19.6 18.7 23.6
F10 W070512101134 18.0 21.8 14.8 18.0 18.2 26.1
M1 W070512100987 17.6 22.9 13.0 16.0 17.5 20.6
M2 W070512100988 13.3 11.2 11.0 12.6 15.2 15.4
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M3 W070512100989 104 11.7
M4 W070512100990 16.2 17.9
M5 W070512100993 15.6 19.9
M6 W070512201081 30.4 32.5
M7 W070512201082 42.9 42.7
M8 W070512201084 13.7 116
M3 W070512201085 224 28.3
M10 W070512201086 141 14.7

[ SHAPE \* MERGEFORMAT ]

Figure [ SEQ Figure \* ARABIC |: Correlation of folate ¢o
samples measured by Theranos method

[ SHAPE \* MERGEFORMAT ]

IEMENS method

¢ Concentration in healthy donor

Figure [ SEQ Figure \* ARABIC]: Co .
’ by-Theranos method and SIEMENS method

heparin plasma samples me

eranos result comparison: EDTA plasma vs. serum

2.8.4 Serum samples from pregnancy women donors
Ten serum samples from pregnant women were obtained from Bioreclamation and were

analyzed by both Theranos method and SIEMENS methods. Reasonable correlation was seen
with most samples except one possible outlier.

Table [ SEQ Table \* ARABIC |]: Folate concentration of serum samples from pregnancy

women
THERANOS | SIEMENS
Samples Bioreclamation | result result
ID Lot# (ng/ml) {ng/mil)
§11 BRH468993 13.6 11.6
§12 BRH468994 10.7 8.1
813 BRH468995 13.8 6.2
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S14 BRH468996 9.7 6.7
§15 BRH468997 12.1 10.5
516 BRH468998 16.4 12.3
817 BRH468999 47.1 19.9
$18 BRH469000 33.0 29.2
519 BRH465001 115 10.1
520 BRH469002 7.1 6.1

[ SHAPE \* MERGEFORMAT ]

serum samples

[ SHAPE \* MERGEFORMAT ] __ :
Figure [ SEQ Figure \* ARABIC |: Correlati ¢ ) ratiof in pregnant women

Twenty serum ample
analyzed for folate:¢o

Theranos | SIEMENS
Sample | Bioreclamation | result result
ID Lot # (ng/ml) (ng/ml)
B1 BRH570442 6.8 9.5
B2 BRH570443 51.3 42.5
B3 BRH570444 16.8 17.6
B4 BRH570445 12.6 17.9
B5 BRH570446 17.6 17.8
B6 BRH570447 101.5%* 89.0%*
B7 BRH570448 51.0 30.5%*
B8 BRH570449 18.7 15.1
B9 BRH570450 55.8 71.0%
B10 BRH570451 12.1 8.5
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B11 BRH570452 18.9 23.4
B12 BRH570453 21.8 22.3
B13 BRH570454 8.2 6.3
B14 BRH570455 26.2 17.4
B15 BRH570456 17.9 10.1
B16 BRH570457 15.0 9.6
B17 BRH570458 15.3 8.6
B18 BRH570459 17.4 10.0
B19 BRH570460 27.8 26.2
B20 BRH570461 10.7 9.1

*Samples had folate concentration out of the calibration th assaygi__ﬁesults from re-

analysis at 1:5 dilution

[ SHAPE \* MERGEFORMAT ]

‘zmethods Because some samples showed very low
not calculated. The companson of two methods was

: Folate concentration of RF positive serum samples

Theranos
result %
{ng/ml) | Accuracy
20471 3.7 110.6
R15 2046911 4.83 4.8 100.4
R16 2047135 17.6 26.9 152.9
R17 2047094 6.61 6.4 96.9
R24 2046859 2.99 4.0 132.4
R25 2046938 7.55 8.6 113.8

Table | SEQ Table \* ARABIC |: Folate concentration of HAMA positive serum samples

SIEMENS | Theranos
Sample ProMedDx | result result %
ID Barcode # | {ng/ml) | (ng/ml) | Accuracy
H14 1291446 2.47 3.52 142.6
Hi5 1251482 6.01 4.86 80.8
H16 1291411 <1 1.18
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H17 1291421 2.25 2.50 111.2
H18 1291433 <1 1.14
H19 1291448 2.17 2.60 119.7

2.8.7 Bio Rad controls

A few clinical quality control samples from Bio Rad were {é SO~.ane
performance. Folate results from Theranos method were tracking we
Rad. <

yZed 1rm - assay
h data provided by Bio

Theranos
Sample ID Bio Rad Cat# result
Bio Rad Level Lyphocheck Immunoassay
1 Plus control 370X .83 ng/ml 2.3 ng/ml
Bio Rad Level Lyphocheck Immunoa
2 Plus control 370X .89-8.83 ng/ml 7.8 ng/ml
Bio Rad Level C
3 11.8-17.8 ng/ml 12.4 ng/ml
Bio Rad
Anemia
control 43190 <1 ng/ml 0.7 ng/ml

2.9.1 Stability. mon oring

Reagents stability monitoring was done with all reagents and coated tips stored at 4C for 12
weeks. Reagents evaluation and formulation development will be conducted to increase reagent
stability.

Table [ SEQ Table \* ARABIC |: Reagent stability monitoring

week 0 week 2
Nominal
conc Back Back
Calibrator | {ng/ml) RLU %CV | calculation | %Accuracy RLU %CV | calculation | %Accuracy
1 32 8788 8.3 30.7 95.9 7794 9.2 355 110.9
2 8 37362 4.0 7.87 98.4 28565 13.1 9.9 124.3
3 2 84805 19.1 1.83 915 82755 6.0 2.2 1114
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4 blank 129824 l 11.1 [ 119132 | 8.9 |
week 4 week 8
Nominal
conc Back Back
Calibrator | (ng/ml) RLU %CV | calculation | %Accuracy calculation | %Accuracy
1 32 7169 22.8 38.3 1198 A 95.7
2 8 32572 18.2 8.6 107.7 147.1
3 2 78301 23.8 2.5 124 175.1
4 blank 119420 8.1
Nominal
conc
Calibrator | {ng/ml) RLU
1 32 6266
2
3
4
o Glycerol for comparison at each coating concentration levels. A
lity monitoring was conducted for all four new conditions.
Table [ SEQ Table \* ARABIC ]: Stability monitoring with new reagent conditions
Tip Coating Concentration: 2.5 ug/mL
FBP Solution: 250ng/mL w/out Glycerol
Week 0 Week 2
Nominal |  \ean oy S/B Mean oy S/B Sicy;al
conc RLU ? Modulation RLU 7 Modulation >
Calibrator  (ng/ml) Change
1 32 24886 15.9% 9.9 35715 13.6% 8.6 435
2 8 139604 15.8% 1.8 138080 17.6% 2.2 -1.1
3 2 200678 5.2% 1.2 223458 23.2% 1.4 114
4 245291 7.0% 307300 30.3% 253
Week 4 Week 6
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Nominal | pjean S/B .% Mean S/B .%
conc Ry oY Modtflation dignal 1 ply Y Modu/lation ignal
Calibrator  (ng/ml) Change Change
1 32 15249 29.7% 13.8 -38.7 20613.;;;: 104 -17.2
2 8 78012 13.9% 2.7 -44.1 89518 2.4 -35.9
3 2 138867 36.9% 15 -30.8 __..--'-14.2__-969 ‘ -28.8
4 210339 25.3% 122
Week 8
Nominal Mean %
conc RLU eV Modslflztion Modulation Signal
Calibrator  (ng/ml) Change
1 32 27557 14.8% 7.6 7.7
2 8 126213 14.8% 2.3 -36.9
3 2 149767 16.1% 1.4 -27.9
4 264543 20 -16.8
nicentration: 2.5 ug/mL
- 250ng/mL w/ 10% Glycerol
Week 2
Mean S/B %
RLU %V Modu/lation Signal
Calibrator Change
1 28555 12.8% 14.6 25.4
2 119750 6.2% 3.5 -32.3
3 272070 13.9% 15 -6.0
4 417697 11.7% 38.8
Week 6
Nominal % %
conc MRiiJn %ey Modsu/lztion Signal I\gizn %V Modsu/lztion Signal
Calibrator  (ng/ml) Change Change
1 32 20831 36.5% 11.1 -8.5 22843 39.5% 13.7 0.3
2 8 104009 17.0% 2.2 -41.2 138076 26.4% 2.3 -22.0
3 2 155146 23.4% 1.5 -46.4 207638 33.5% 1.5 -28.2
4 231186 11.8% -23.2 312962 19.8% 4.0
Week 8 Week 12
Nominal % %
conc hﬁcﬁn %V Modstfl?ation Signal I\gif}n %V Modsu/lztion Signal
Calibrator  (ng/ml) Change Change
1 32 23631 18.6% 12.7 3.8 47706 11.7% 9.1 109.6
2 8 188471 20.6% 1.6 6.5 195312 36.2% 2.2 104
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3 2 289637 12.6% 1.0 0.1 348787 16.0% 1.2 20.5
300544 29.4% -0.1 433364 10.4% 44.0
TipCoating Concentration:5-ug/mL .
FBP Solution: 250ng/mL w/out Gi
Week 0
Nominal Mean ohcy /B
conc RLU ° Modulation
Calibrator  {ng/ml)
1 32 13840 18.6% 10.6
2 8 58570 17.4% 2.5
3 2 88007 20.1% 1.7
4 0 146622 15.1%
Week 4
Nominal %
conc MR(E?Jn ey Modsu/lztion Signal
Calibrator  (ng/ml) Change
1 0.3% 8.6 55.3
2 -40.1 47300 30.8% 39 -19.2
3 -14.2 153896 17.4% 1.2 74.9
4 18.2 183834 32.6% 25.4
Week 12
S/B % Mean S/B %
ModL{Iation Signal RLU %V I\/Iodu/Iation Signal
Change Change
23521 19.8% 9.1 70.0 25914 23.7% 7.6 87.2
2 86207 14.6% 2.5 47.2 93363 19.3% 2.1 59.4
3 _ 131112 33.9% 1.6 49.0 94470 30.4% 2.1 7.3
4 0 | 213081 13.1% 453 | 197451 14.5% 347
Tip Coating Concentration: 5 ug/mL
FBP Solution: 250ng/mL w/ 10% Glycerol
Week 0 Week 2
Nominal | Nean . S/B Mean . S/B .%
conc RLU eV Modulation RLU eV Modulation Signal
Calibrator  (ng/ml) Change
1 32 12297 9.1% 19.5 10875 19.9% 22.7 -11.6
2 8 86970 61.0% 2.8 62531 15.2% 3.9 -28.1
3 2 139098 23.0% 1.7 147394 13.9% 1.7 6.0
4 240293 33.2% 246485 33.5% 2.6
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Figure [ SEQ Figure \* ARABIC |: 12-week’s stability with coating at 2.5ug/ml

2.9.3 Calibration curve at new reagent condition

Week 4 Week 6
Nominal % %
Mean o S/B . Mean 0 S/B .
conc RLU %V Modulation S8 RLU %V Modulation 8@
Calibrator  (ng/ml) Change Change
1 32 10294 35.8% 22.8 -16.3 21614 10.1 75.8
2 8 83908  48.0% 2.8 3.5 | 103066 18.5
3 2 114932 16.5% 2.0 : | 15.1
4 234218 44.2% -9.4
Week 8
Nominal %
Mean o S/B S/B .
conc RLU %V Modulation Modulation Signal
Calibrator  {ng/ml) _ Change
1 32 21609 9.5% 7.5 293.8
2 8 163717 27.7% 2.0 113.6
3 2 220979 20.8% 13 96.8
4 291130 | 364676 18.1% 51.8
330000 - 2.5ug/mlL {FBP Solution w/out glycerol}
300000 - =
250000 - 8
-
& 200000 - L & 8§ msamgimi
.% 15000G - 8 = s Sa3ng/miL
s 100000 - - - 8 Zngfml
8 B Ong/mi
50000 - -
| w m B B
0 ; : : \ ; \
a p) A & 8 10 12
Week

A calibration curve was generated at the new condition of 2.5ug/ml coating concentration and
using Biotin-FBP original formulation after 12-week stability was done. All reagents used for
calibration curve were prepared 12 weeks ago for Stability test. The calibration curve reflected
the overall reagent stability for 12 weeks. Satisfied modulation and sensitivity were achieved.
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Table [ SEQ Table \* ARABIC |: Calibration curve at new reagent condition

fEaiiapaey

Nominal Back
FA cal
Conc. Mean conc
Calibrator | (ng/mL) | RLU %CV Modulation | {ng/ml)
1 64.0 9378 0.10 25.05 63.91 ;7
2 32.0 24478 0.12 9.60 30.67 |
3 16.0 40967 | 0.17 573 | 17
4 8.0 70716 0.10 3.32
5 4.0 98068 0.10 2.40
6 2.0 114780 0.14 2.05 |.
7 1.0 153904
8 0.5 188261
9 0.0 234902
FA Dose Response
o #
P
§ o SN
5 . ¥ Dose Respase
" . L2
0.0 : : e :
) sonac 100060 soom 2o
s signat (HLU)

Flgure[SEQFlgur \* ARABIC ]: Calibration curve at new reagent condition

A Log s (RLUY Ve, LogCone,

#
#
1.0 \".
3 L3
g |
g £
s .
e
?
oo : =
040 A 2.0 LMD A 5 (\0
.
1.5
Log 5. {RLU)

[Eed

Figure [ SEQ Figure \* ARABIC ]: Calculation of new calibration curve
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