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1.  Analyte Background| TC " Analyte Background" \f C\1 "1" ]

Luteinizing hormone (LH) is a member of the glycoprotein hormone family with a molecular
weight of approximately 30,000 Daltons. Glycoprotein hormones are-heterodimers consisting
of a common alpha subunit and a unique beta subunit which confers bié glcal' pecificity.

Luteinizing hormone is expressed in the anterior pituitary gland and p c
spermatogenesis and ovulation by stimulating the testes and ovaiie
LII1s elevated during the Iuteal phase of menstrual cycle, prii
gonadotropin-secreting pitnitary tumors and menopause.
The normal range of luteinizing hormone from literature:

FEMALES: mIU/mL
Follicular phase 50-57
Ovulation phase 76 - 90
Lutcal phasc 3.0-41,
Postmenopause 40 - 104, ™
MALES: 2.5-19

The Theranos dbbd}
LH. Even though LT

+—Genway

# 40-056-205015
1 A Furmat_ted: Numbered + Level: 1 +
This is a solid phase ELISA configured for microtiter plates. The assay range is 200 - 10 :I:;ilgmtr):en:tg: oe: i’"g’ng(’j et 1t
mIU/mL using 25 pl. samples. Assay time is approximately 1 hour. This kit has been used after: 0.5" + Indent at: 0.5"

in-house to validate the Theranos assay. The protocol can be found at the following link.
[ HYPERLINK "http://www.genwaybio.com/images/gw_tds/clisa_kits/40-056-205015.pdf" ]

2Z—BioQuant kit: Cat# BQO49F

2. - Formatted: Numbered + Level: 1 +

et T TR o U : - Numbering Style: 1, 2, 3, ... + Start at: 1 +

This LH ELISA kit is used for' the quantitative measurement of LH in human serum or - Algnment: Left + Aligned at: 0.25" + Tab

plasma. It uses a solid phase direct sandwich method. The assay range is 50 - 3.1 mIU/mL after: 0.5" + Indent at: 0.5"

using a 50 ul. sample volume. The assay time is approximately 40 minutes. This kit has been Formatted: Indent: Before: 0.25" First fine:

used in-house to validate the Theranos assay. The protocol can be found at the following 0", Adjust space between Latin and Asian text,
’ link Adjust space between Asian text and humbers
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} | HYPERLINK "http://www .bgkits.com/shopcart/images/product/BQ%20049+%20- «———1 Formatted: Indent: Before: 0.25", First line:
o 20LH pdf" ] 0", Adjust space between Latin and Asian text,
“ P Adjust space between Asian text and numbers

4.  Cross Reactivity] TC "Cross Reactivity” W C\I "1" |

Test Substance Substance level]
FSH 200 miU/mL
Estradiol 32.4 ng/mL
intact hCG 90 rig/mL -
Progesterone 200 ng
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Nominal [LH] Control : LH Analyte Cal [LH] Conc.
Sample ng/mL in sample Mean RLU ng/ml in sample | % Recovery
1 20 105440 20.0 100
2 2 11829 100
3 0.5 3152 100
4 0 232 NA
Nominal [LH] LH + spiked Estradicl @ 97200 pé?_ . Conc.
Sample ng/mL in sample Mean RLU i in. % :Rgcovery
1 20 + spiked Estradiol 138449 -2:7, 136
2 2 + spiked Estradiol 2.8 138
3 0.5 + spiked Estradiol 0.7 135
4 0 + spiked Estradiol 0.0 NA
Nominal [L.H] Cal [LH] Conc.
Sample ng/mL in sample ng/ml in sample | % Recovery
1 20 + spiked FSH 20.0 100
2 2 + spiked FSH 2.0 100
3 0.5 + spiked FSH 0.5 101
4 0 + spiked FSH~ 0.0 NA
Cal [LH] Conc.
Mean RLU ng/ml in sample | % Recovery
114470 21.9 110
13876 2.4 118
"""" 3540 0.6 113
269 0.0 NA
LH + spiked Progesterone @ 600 ng/mi Cal [LH] % Recovery
Mean RLU ng/ml in sample | from control
1 20 -.-F::'spiked Estradiol 94533 17.7 89
2 2 + spiked Estradiol 10876 1.8 92
3 0.5 + spiked Estradiol 2924 0.5 92
4 0 + spiked Estradiol 211 0.0 NA
THERANOS CONFIDENTIAL Page [ PAGE ]
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"t 227 ]

7.  Precision Across Three Reagent Lots

[ TC "Precision Test Across Three Reagent Lots" \fC\ "1" ]

A 12 point assay buffer standard curve was run on replicate cartridges (N = 6) across three

| reagent lots to determine precision. The inter lot % CV for concentration is 410%.

THERANOS CONFIDENTIAL

Confidential

nstrulﬁents[ TC "Precision Across Multiple

Nominal [LH] Control : LH Analyte only Cal [LH] Conc.
Sample ng/mL in sample Mean RLU ng/mL in sample % Recovery
1 20 237228 200 100
2 2 26451 100
3 05 7198 102
4 0 354 NA
Nominal [LH] LH analyte + spiked Estradiol @ 7200 pg/mt.._ Conc.
Sample ng/mL in sample Mean RLU E % Recovery
1 20 + spiked Estradiol 237008 100
2 2 + spiked Estradiol 27421 104
3 0.5 + spiked Estradiol 7862 113
4 0 + spiked Estradiol 332 NA
Nominal [LH] LH analyte + spiked FSH@ -Gl [LH] Conc.
Sample ng/mL in sample Mean ng/mL in sample % Recovery
1 20 + spiked FSH ) 175 87
2 2 + spiked F3H 18 92
3 0.5 + spiked FSH 05 94
4 0 + spiked FSH 0.0 NA
Nominal [LH] Cal [LH] Conc.
Sample ng/mL in sample ng/mL in sample % Recovery
1 20 + spiked intact hCG 18.0 90
2 2 + spiked intact hCG.. 19 97
3 0.5 + spiked intact hC: 05 101
4 0 + spiked intact h 0.0 NA
R —[ Formatted: Indent: Before: 0.25"

Page [ PAGE ]
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% CV for Concentration

Inter % CV

Sample [LH] miU/mL Lot1 Lot2 Mean Stdev  |inter %CV

in sample Cal. [LH] miU/mL | Cal. [LH] miU/mL Cal. [LH] miU/mL 3 lots 3lots
1 527.00 618.63 654.01 5
2 347.850 32524 353.05 8
3 167.30 173.73 170.63 14
4 77.74 83.53 95.04 7
5 41.28 43.66 37.28 8
8 19.55 17.82 1861 6
7 14.95 13.73 15.45 9
8 11.680 10.74 9.05 21
9 7.99 8.89 8.75 3
10 3.62 437 3.19 19
11 1.23 124 1.46 § 12
12 0.00 OORL OCRL QORL NA NA
.. Average Inter % CV| 10

%CV for Concentration

Inter Lot %CV
Sample Nominal [LH] ng/mL Mean Cal [LH]
in sample ng/mL in sample Stdev %CV
1 40 42.66 2.35 6
2 20 19.57 1.42 7
3 10 a04 012 1
4 475 0.07 2
5 2.03 0.07 3
6 1.07 0.03 3
7 0.52 0.02 3
8 0.09 0.01 9
9 OORL QORL NA
Avg % CV 4
OORL =0
4’—'[ Formatted: No bullets or numbering
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//,—/[ Formatted: Font color: Red

[ TC "Dilution Linearity in Blood" \f C\1 "1" ]
LH-was-spiked-at-40-ng/ml-into-a-blood-sample-with-kneow

=

As-seen-belovwsrecovery-based-on-buffercalibration-was-eo

ol as Samnle m - o ~t dne

ate

f{;-}H‘-}--4@-m-O:-l4—-Hg—/%nl’-,—;:--iiI1}@--samﬁle-s--wc—-»re--&r&alyzed—-en—-tbe»iﬁ}efaﬁesr-sys%e

Nominal [LH] % recovery
ng/mL in sample
40.14 65
20.14 77
10.14 73
544 53
2.64 64
1.39 68
0.77 74
0.45 55
0.14 100

Nominal Concentration vs. Calculated Concentration

. 30 1 y = 0.6753x + 0.0953
= 2 _
3 95 | R°=0.9919
E
2 204
T @
4 & 154 ®
= @
@ 0
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3
5 91
Q

04 r r x T v
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Nominal [LH] ng/mL in sample
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if there was variability in recovery. Average percentage recovef
recovered from spiked whole blood, however, gave a higher recov

values. To determine the hematocrit effect, calculated_:_LlI con ntrations-{ro
blood were graphed against calculated T.H concentration from plas
whole blood. The average slope for blood versus plasm:
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Nominal [LH] Calculated [LH] ng/mL | Percentage
Sample ng/mL in sample Mean RLU Std.Dev. CV% in sample Recovery (%)

1 40.28 392910 9722 2 26.08 65

2 20.28 218297 8904 4 142 70

3 10.28 108510 6125 . 68

4 5.28 50231 7052 63

5 2.28 21892 1903 67

6 1.28 13414 1345

7 0.28 2045 99

Plasma from Spiked Whole Blood

Percentage

Nominal [LH] 1 [LH]
Sample ng/mL insample Mean RLU Std.Dev. insamplée, Recovery (%)
1 40.28 795457 16525 . 5584.. 138
2 20.28 484420 ) . 160
3 10.28 219787 3 139
4 5.28 97048 119
5 2.28 40676 118
6 1.28 28592 . 127
7 0.28 2072 < 0.28 NA

Whole Blood $pike Recovery

Nominal [LH] Calculated [LH] ng/mL |% Recovery
ng/mL in sample CV% in sample
' 39.94 99
476 0 15.73 77
31228 12 8.16 78
21880 16 411 75
732 1 1.74 70
8399 37 0.93 63
2295 17 0.70 72
498 11 0.51 89
410 16 0.46 97
Plasma from"Sﬁ'iked Whoile Blood
Nominal [LH] Calculated [LH] ng/mL |% Recovery
Sample ng/mL in sample Mean RLU Std. Dev. CV% in sample
1 40.47 1193421 62439 5 71.95 178
2 20.47 732295 18917 3 33.65 164
3 10.47 450429 10032 2 16.85 161
4 5.47 209302 7453 4 6.45 118
5 2.47 109170 2567 2 3.21 130
6 1.47 48423 5968 12 1.56 106
7 0.97 27760 1323 5 1.04 108
s 0.57 6856 1504 2 0.56 97
9 0.47 3807 872 23 0.49 104

Note: Nominal concentration is spiked concentration plus calculated endogenous level.
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Hematocrit Effect

y = 2.1843x - 0.4657
R? = 0.9979

g
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Calculated [LH] from{plasma spun down
from spiked whole bldod, ng/mL in sample

)

0 T T T T T v
0 5 10 15 20 25 30
Calculated [LH] from spiked whole blood, ng/mL in sample
R { Formatted: Justified, Indent: Before: 0.25"
Hematocrit Effect
e B -
. y = 1.8402x + 0.3083 =
:f; & R*=0.9938 Py
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Calculated {1H] from spiked whole bleod, ng/mi in sampie

[ SHAPE \* MERGEFORMAT ]

b. Sample # 2
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Whole Blood Spike Recovery

Nominal [LH] Calculated [LH] ng/mL| % Recovery
Sample ng/mL in sample Mean RLU Std. Dev. CV% in sample
1 20.16 422804 33291 8 15.77 78
2 10.16 245408 44100 86
3 216 54902 9428 83
4 066 16870 1549 71
5 0.26 6218 856 37
6 0.16 3611 330 . NA
Plasma from Spiked biood
Nominal [LH] . % Recovery
Sample ng/mlL in sample Mean RLU n sﬂ.'r'h'p"le
1 20.16 782958 1.38 156
2 10.16 375727 13.87 137
3 216 106998 3.65 169
4 0.66 31734 0.98 150
5 026 12356 0.31 120
6 0.16 5652 0.07 NA
Whole Blood Spike Recovery
Nominal [LH-] ; Calculated [-LH] ng/mL | Percentage
Sample ng/mL in sampl CV% in sample Recovery (%)
1 19 30.59 76
2 9 12.57 62
3 6 6.28 61
4 11 3.79 72
23 1.39 62
12 0.93 75
6 0.24 100
/hole Blood
inal [LH] Calculated [LH] ng/mL | Percentage
‘insample Mean RLU Std.Dev. CV% in sample Recovery (%)
40.3 787033 33051 4 54.99 136
2 203 429549 25799 6 28.65 141
3 10.3 209075 12491 6 13.59 132
4 53 101721 5735 6 6.59 124
5 23 47481 3612 8 3.13 136
6 13 23103 1588 7 16 122
7 0.3 2455 341 14 0.3 100

Note: Nominal concentration is spiked concentration plus calculated endogenous level.
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Formatted: Left, Indent: First line: 0.25" }
Hematocrit Effect
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Calcuiated [LH] from spiked whole blood, ng/mt in sample
c. Sample # 3
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Whole Blood Spike Recovery

Nominal [LH] Calculated [LH] ng/mL | % Recovery
Sample ng/mL in sample Mean RLU Std. Dev. CV% in sample
1 20.34 518156 38845 7 19.72 97
2 10.34 236521 17255 7 82
3 234 62626 5535 9 88
4 0.84 19548 1500 8
5 0.44 11250 839 7
6 0.34 6940 507 -7

Plasma from Spiked blood

% Recovery

Nominal [LH]
Sample ng/ml in sample Mean RLU
1 20.34 695425 27.41 135
2 10.34 401272 14.90 144
3 2.34 125961 4.34 186
4 0.84 1.14 136
5 0.44 0.49 111
6 0.34 0.27 NA

Whole Blood Spike Recovery

Nominal [LH.j Calculated [LH] ng/mL 5ercentage

Sample in sample Recovery (%)
1 32.94 82
2 14.15 70
3 6.75 66
4 3.89 74
5 1.61 71
0.85 68
0.26 100

: Calculated [LH] ng/mL | Percentage
L:in sample Mean RLU Std.Dev. CV% in sample Recovery (%)

40.31 736798 87422 12 51.14 127

20.31 401023 46292 12 26.65 131
10.31 207381 5354 3 13.48 131
5.31 81802 27389 33 5.31 100
2.31 39939 1792 4 2.65 115
1.31 20341 2655 13 1.42 108
0.31 2592 307 12 0.31 100

Note: Nominal concentration is spiked concentration plus calculated endogenous level.
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[ SHAPE \* MERGEFORMAT >

Hematocrit Effect
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Calculated [LH] from spiked whole blood, ng/mL in sample
#58, _ Plasma Spike Recovery

[ TC "Plasma Spike Recovery" \f C\1"1" ]
Plasma samples with low endogenous LH levels were used for the spike recovery test. The
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percentage recovery in different samples. An assay buffer standard curve was used to back
calculate concentrations. Recovery for spiked plasma was consistent across the assay

a. Sample#1

Nominalft Wy % Recovery
Sample ng/mL in sample Mean RLU Std. Dev.
1 40.50 832868 29518 101
2 20.50 432442 33748 78
3 10.50 222945 222945 66
4 5.50 117495 117495 63
5 2.50 46563 60
6 1.50 27007 68
7 1.00 11797 ) 67
8 0.60 0.52 86
9 0.50 0.48 97
Nominal [LH] Cal. [LH] Percentage
Sample | ng/mL in sample ng/mL in sample Recovery (%)

1 40.14 39.05 97

2 15.38 76

3 7.95 78

5 1:54 72

6 0.9 79

7 0.52 82

.8 0.18 74

0.14 NA

b—Sample # 2

b. .

Formatted: Numbered + Level: 2 +
Numbering Style: a, b, ¢, .. + Startat: 1 +
Algnment: Left + Aligned at: 0.75" + Tab
after: 1" + Indent at: 1"

THERANOS CONFIDENTIAL Page [ PAGE ]

Confidential THPFMO0005691718



rededining heolthouce

Nominal [LH] Caleulated [LH] ng/mL| % Recovery

Sample ng/mL in sample Mean RLU Std. Dev. CV% in sample

1 20.25 467250 68154 15 17.59 87

2 10.25 252822 37841 15 9.07 88

3 225 63619 5980 93

4 0.75 22407 3071 87

5 035 10306 1122 67

6 025 5978 828 NA

[ | Nominal[LH] | Mean | | -~ I = CakiLH]- -] Percentage |

Sample ng/mL in sample RLU Std.Dev. Regovery (%)

1 40.31 495858 26228 83

2 20.31 273385 88

3 15-34 144245 88.

4 5.31 69138 85

5 2.31 90

6 1.31 87

7 0.31 100

Note: Nominal concentration is

’ ¢ Sample#3

_‘/.--/[ Formatted: Font: Bold

Nominal [LH} Calculated [LH] ng/mL| 9% Recovery
Sample ng/mL in sample Std Dev. CV% in sample
1 ' 64070 12 19.57 96
33610 14 8.67 83
6052 9 2.11 86
492 2 0.69 72
1990 14 0.38 67
2405 18 0.33 NA
Cal. [LH] Percentage
Std.Dev. CV% ng/mL in sample Recovery (%]
491749 104981 21 33.06 82
267355 34330 13 17.48 86
136952 15873 12 347 &2
52320 5724 11 3.44 65
29051 3785 13 1.97 85
14849 562 4 1.08 82
2525 179 7 0.31 100

d—-Sample #-4
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Nominal [LH] Mean Cal. [LH] Percentage
Sample ng/mL in sample RLU Std.Dev. CV% ng/mL in sample Recovery (%)
1 40.28 413215 28659 7 68
2 20.28 265789 7265 3 86
3 1028 143828 14550 13 72
4 5.28 66616 12631 19 82
5 2.28 27398 1576 6 82
6 1.28 12739 688 5 74
7 0.28 2096 347 100

<

He—[ XE "Matrix Effects" [Matrix-Effects
[ TC " Matrix Effects" \f C\I "1"

. » .

]

e >, - LA 777 9

sovery-seen-in-normal-plasma-ndicating mmimalimpact
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Hemolyzed Spiked Recovery

Nominal [LH] Mean Calculated [LH] ng/mL % Recovery
Sample | ng/mL in sample RLU Std.Dev. CV% in sample
1 40.33 504860 60535
2 20.33 277517 54472
3 10.33 115848 17536
4 533 51858 14463
5 2.33 26914 5025
6 1.33 16085 744
7 0.33 2850 103
Lipemic Spiked Recovery
Nominal [LH] Mean % Recovery
Sample | ng/mL in sample RLU Std.Dev.
1 40.36 522644 87
2 20.36 245357 79
3 10.36 117576 73
4 5.36 69
5 2.36 72
6 1.36 83
7 0.36 100

FL S E—

~Determination of LLOQ-and ULOQ[ TC " Determination of LLOQ and

ULOQ" Y C\U"1" |
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Nominal [LH] MeanValue Signal Cal [LH] ng/mL Conc. % Recovery
Sample ng/mL in sample RLU Std.Dev. CV% in sample Stdev CV% of Conc.
1 40 560594 35754 6 40.02 2.76 7 100
2 20 303152 23025 8 2025 1.59 8 101
3 10 146535 9487 6 953" 70 7 95
4 5 79565 £465 8 546 38 7 162
5 2 31022 3203 10 196 10 98
6 1 15886 1079 7 401 101
7 05 8300 1007 12 109
8 0.1 2315 144 6 149
9 0 503 42 8 NA
" [ Formatted: None, Indent: Before; 0.26"
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. _Validation in Clinical Samples[ TC "Validation in Clinical Samples" \fC\l "1" ]

! A total of thirtyfivefifty-seven samples were run on the Theranos system and commercial
Ehsa kits (BloQuant & (renway) Correlatlon of results Wlth those of: the iGqt ant kit was

was also poor. {
Note: The TheranOD LII axsay 1s spec1f1c for LII and dogs no! _

samples are detected as OORL in the Theranos assay wherk kit-data shows out of range

high levels for those same samples.

THERANOS CONFIDENTIAL Page [ PAGE ]

Confidential THPFMO0005691723



ratdedining heoltboore

The following graph shows the correlation between Bioquant ELISA kit versus Theranos
system for menstrual and post menstrual samples.

[ SHAPE V* MERGEFORMAT |

Theranos System, [Lllﬂ miU/mL in sample

Comparison between Theranos and BioQuant
120
L 4
y = 1.08x + 3.5268

100 4 R?=0.9147

80 |

60

40 A

20 |

0 . . : : : T T . . s
0 10 20 30 40 50 80 70 80 90 100
BioQuant ELISA, [LH] miU/mL in sample
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The following graph shows the correlation between Genway ELISA kit versus Theranos
System for menstrual and post menstrual samples.

Comparison between Theranos and Genway

30
2
=3
E 251
2]
:I": y = 0.4095x + 1.8733
£ 20 4 R? = 0.6796
3
E
z 1577 *
g
Z
@ 10 A
)
g 54
@
=
=

0 T T T T . T T T T s
0 10 20 30 40 50 60 70 80 90 100
Genway ELISA, [LH] miU/mL in sample

<’——[ Formatted: Indent: Before: Q"
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The following graph shows the correlation between Genway ELISA kit and BioQuant ELISA

[ SHAPE \* MERGEFORMAT |

kit for menstrual and post menstrual samples.

100 q

90

80 A

70 A

60 -

Comparison between BioQuant and Genway

y = 1.2492x + 3.2437
R?=01238 A4

U™
40 A
30 |

20 A

Cal. [LH]} miU/mL in sample, Bioquant ELISA

5 10 15 20
Cal. [LH} miU/mL in sample, Genway ELISA
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' £4:11, Stability of key reagents| TC " Stability of key Reagents" \f C\ "1" ]

a. Reaction Surface Stability

A 24 weeks stability test was set up for the reaction surface and evaliiated.¢
system. The reaction surface stability was tested on four different LH ¢
ng/mL. The stability of the reaction surface is tested at two fc
room temperature. Analyte standards were pre-made for. the entlr st

frozen for single time use.
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b. Detection Antibody Stability

Detection antibody stability at working concentration was tested for storage at 4°C and room

oint agsay buffer

frozen for

temperature in an appropriate alkaline phosphatase stabilizer, with a4
curve. Analyte standards were pre-made for the entire study, aliquoted

single time use. Data for 1622 weeks are shown below.
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