DX 09346

> theranos”

R E R W

n (SHBG)

Sex Hormone Binding G o u'"
Assay Development

Theranos, Inc.

This Development Report contains Theranos Confidential Information. Any further
dissemination, use or disclosure of the Report, in whole or in part, is strictly prohibited.

THERANGS CONFIDENTIAL Page [ PAGE |

Confidential THPFMO0005692382



s sy deaiiaraey

TABLE OF CONTENTS

THERANGS CONFIDENTIAL Page [ PAGE |

Confidential THPFMO0005692383



» theranos”

S L BLEE

[ TOC\o "1-3"\h \z \u ]JLIST OF TABLES

[ TOC \h \z \c "Table" |

THERANGS CONFIDENTIAL

Confidential

Page [ PAGE ]

THPFMO0005692384



s sy deaiiaraey

LIST OF FIGURES

[ TOC\h\z \c "Figure" ]

THERANGS CONFIDENTIAL Page [ PAGE |

Confidential THPFMO0005692385



blood, plasma and serum. The assay has a reportable range Qf 05t
calibrated to the WHO Second International Standard for SHBG (NIBSC.08

"1

dards” fC\l"3

1.1.1 Reference Assays | TC ""Reference Assays a

The following assay has been used in house as a pre
e Siemens Immulite 2000 SHBG"

1.1.2 Methods| TC '""Materials an

This assay is a sandwich ELISA
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2 ASSAY DEVELOPMENT
[ TC "ASSAY OPTIMIZATION" \F C\L "2" ]

2.1 Determination of LLOQ and ULOQ

and the ULOQ was 1000 nmol/L.

Table [ SEQ Table \* ARABIC ]: Standard Curve

[SHBG] Signal, RLU
nmol/L MeanRLU  CV% | Mg
1000.00 499986 13 .4 106
500.00 256007 12. 111
100.00 44775 110
50.00 15720 84
25.00 8288 93
10.00 3331 98
5.00 5.6 18.1 111
1.00 19.6 119
106
Table [ SEQ Table \* ARABIC |: Cviginal data and Curve
Determination of LLOQ and 1550000
ULOQ
Parameter Value Units 150000
LLOQ 0.50 nmol/L
ULOQ 1000.00 nmol/L 5 10000
LLOQ accuracy 100 %o
LLOQ precision 10.5 % 1000
ULOQ accuracy 97 %
ULOQ precision 47 % lmam 01 1 1o 08 3000 10000
Average Residuals 10 % core
R——r— e i
o o s et e s ey
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2.2 Cross Reactivity and Interference

Interfering [Interfering [SHBG] Calculated [SHBG], nmol/L
Substance Substance] nmoV/L eéan Conc CV % % Recovery

Estradiol 10 ng/mL " 1161.2 14.5 116
514.1 16.9 103
100.1 25.8 100

46.1 19.1 92
11.2 16.3 112

. OORL - -
Testosterone 512878 317 1091.1 31.2 109
264125 11.8 572.8 11.2 115
47334 8.1 116.2 7.4 116

16200 46 434 43 7
3748 258 11.0 24.9 110

157 6.8 OORL - -

443243 6.4 942.8 6.2 94
2383353 3.5 519.8 3.3 104
100 45179 17.7 1113 16.2 1

50 17285 17.2 46.0 159 92
10 3488 17.1 103 16.7 103

0 94 6.8 OORL - -
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2.3 Interfering Antibodies

The assay was tested for potential interference from endogenous interfering antlbodles by

screening 5 samples each positive for Human Anti-Mouse Antibodies (HAM
Factor (RF). The results were comparable to the Siemens Immuhte result

was seen from HAMA or RF antibodies.

Table [ SEQ Table \* ARABIC |: Interfering Antibodies<.

ind Rheumatoid

[HAMA], Siemens ,"nmol/L
e Sample ng/mL or [SHBG] Result,
Condition [RF] TU/mL nmol/L Me““"c"“c v %
HAMA 03 10.5 69.16 T 54
09 19 27.8 21.1
10 23.5 37.9 3.4
11 11.5 39.5 8.2
12 13 76.3 6.9
RF 10 198 106.4 97
32 21.3 13.8 9.6
34.4 15.8
64.1 2.7
38.3 2.0
Correlation Theranos vs Siemens Result,
RF and HAMA Positive Samples
1260 -
=
g 100.0 - v =1.08x 4
o 800 - R? = 0.8841 e
g s00 - ‘,ﬁ‘“" -
o L
g 400 P
g r -
@ 200 - e
E -
8.0‘ H Y H v §
4] 20 40 60 80 100
Siemens Result, nmoi/L
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2.4 Hematocrit Effect

To determine the hematocrit effect when comparing whole blood results to plasma or serum

Table [ SEQ Table \* ARABIC |: Hematocrit Effect

results, 5 male and 5 female EDTA wholc blood samples were measured:¢

wholé-blood and

Whole Blood :
Sample Signal, RLU Conc, nmol/L Co nmel/L

1D 4

Mean o Mean o Méan o

RLU CV% Conc CV% . CV %
M1 10623 194 294 19.6
M2 4470 358 13.0 7.0
M3 3492 19.7 03 17.0
M4 13705 11.2 37. 11.1
M5 15450 3.3 41.6 16.2
F1 21347 10.6 3.5
F2 7671 184 4695 58 . 53
F3 24530 14 42387 19.0 104.9 17.5
F4 17935 28127 17.9 . 16.6
F3 43796 72921 27.2 172.6 252

Figure [ SEQ Figi ematocrit Effect
Hematocrit Effect
2000 -
180.0 - s
d - @&
< 1600 - ¥ = 1.7x L
E 1400 - RZ=10 7
= 1200 - e
Z 100.0 - L
[~ = P T
= 80.0 ¢35
E 600 - %A&
£ 200 - .
a o
200 - @ﬁ'
0.0 : ; : : T :
0.0 0.0 40.0 &0.0 80.0 100.0 1200
Whole Bliood Result, nmol/L
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2.5 Anticoagulants and Plasma vs Serum

A set of 5 normal male and 5 normal female samples were collected each in EDTA Lithium-
Heparin and Serum tubes. The resulting matched plasma and serum saniples >‘compared to
test for the effect of anticoagulant and tube type on the assay results The

collection tubes.

Table | SEQ Table \* ARABIC ]: Anticoa
Sample Signal, RLU
Matrix D Mean RLU CV %
EDTA Ml 20348
Plasma M2 10582
M3 6814
M4 23548
M5 31193
F1 42706
F2 14695
F3
F4 .
F3 172.6 252
LiHep M1 53.1 12.9
Plasma 232 17.2
24.8 6.8
65.8 225
815 7.4
104.6 259
14495 16.8 39.1 156
50663 13.9 123.6 12.8
F4 27275 12.6 70.0 116
F5 69078 27.0 164.3 249
Serum M1 19336 6.8 51.1 6.3
M2 10161 8.2 28.2 7.6
M3 9186 13.8 25.7 12.9
M4 20185 17.9 53.1 16.5
M5 30485 19.0 775 176
F1 43847 18.6 108.2 17.1
F2 17759 6.1 472 5.6
F3 56612 6.8 137.0 6.2
F4 33571 50 84.8 46
F5 76629 10.0 180.9 9.2
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Figure [ SEQ Figure \* ARABIC |: Anticoagulants

®
Anticoagulant
200.0 -
s
= 1800 -
g B
E 160.0 y = 1.0084x ‘fj/f’
£ 1408 R?=0.9721 7
2 1200 - \
@ e
= 100.0 - A
80.0 - E o
: 60.0 -
z Y P
& 400 - ¥ 3
T 200 B%
k.
0.0 ; : ; ;
0.0 50.0 100.0 150.0 200.0
EDTA Plasma Result, nmolfL
Figure [ SEQ Figure \* ARABIC |: Plasma vs.Seru
Serum vs Plasma
200.0 -
] .
5 1800 - e
E 160.0 y=10771x
+ 1400 - R?=D.9554 &7
§ 1200 -
2 1000 - o
E 800 - y >
2 600 - Pred
& 400 -
z 200 @
=)
0.0 ; ; ;
0.0 50.0 160.0 150.0 2000

EDTA Piasma Result, nmol/L
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2.6 Whole Blood and Plasma Spike Recovery

A low endogenous normal sample of EDTA whole blood was spiked across the range and

measured for SHBG spike recovery. The plasma from the same sample ‘was then directly spiked
and the SHBG recovery tested. Spike recovery was excellent across the rang
blood and plasma. 77

Table [ SEQ Table \* ARABIC ]: Whole Blood and Plasma Splke R_ 0

Spiked Signal, RLU '
Matrix [sxfll(ﬁ/([;‘] Mean RLU CV % | Mean Cop¢ En (l ogenous Rec‘z{:’ery

1000 387381 8.0 8082 81

Plasma 750 313473 6558 87
500 225498 4742 95

300 130834 277.9 93

150 64695 136.0 91
0 6529 - -

Whole 1000 437298 921.4 9
Blood 750 : 549.8 73
500 . 466.3 93

300 3354 10.4 326.4 109

150 164.4 204 155.5 104
_____ 9.0 30.2 - -

a EQFlgur &

Fxgur RABIC ]: Whole Blood and Plasma Spike Recovery
Spike Recovery in
Whole Blood and Plasma
o ¥y =0.8524x
1000.0 R? =0.9829
= 8000 - v =0.8769x
g R?=0.9423
£ 5000 -
=
&
§ 400.0 - % Plasma
§ 8 whole Blood
& 2000 -
0.0 : : : ; : :
0 200 400 600 800 1000 1200
Spiked, nmol/fL
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2.7 Spike Recovery in Interfering Matrixes

To test for potential interference, hemolyzed, icteric and lipemic serum samples were obtained

from ProMedDx and spiked with SHBG across the range. Spike recovery, was

matrixes and no interference was seen.

lentin all 3

Table [ SEQ Table \* ARABIC |: Spike Recovery in Interfermg M .t

Spiked [SHBG] Signal, RLU Y
Matrix nmol/L Mean RLU CV % R-é..__cd;ery
Hemolyzed 1000 424835 85¢ 85
750 361079 7181 96
500 219616 4184 84
300 153995 290.4 97
150 94658 165.3 110
0 20 15.2 - -
Icteric 1000 395300 18.9 738.6 74
750 363917 17.5 673.6 90
500 22304 . 13.1 3817 76
300 7 243 246.7 82
230.8 124 125.8 84
105.0 1222 - ;
Lipemic 102 7524 98 715.4 72
132 640.0 126 603.0 80
5.4 562.4 51 525.4 105
152902 6.5 3429 6.1 305.8 102
79422 26 186.8 208 149.8 100
13637 138 37 12.8 ; ;
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Figure [ SEQ l;“lg}ure \* ARABIC ]: Spike Recovery in Interfering Matrixes
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2.8 Clinical Sample Correlation
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A set of 33 clinical samples were tested on the Theranos System under final assay conditions and

in the Siemens Immulite 2000 predicate method. Clinical correlation was excellent.

Table | SEQ Table \* ARABIC |: Clinical Sample Correlation

Siemens Immulite

Elevated SHE

Sample ID | Condition 2000 nmol/L
1 Normal 203
2 Normal 37.9
3 Normal 451
4 Normal 17.7
5 Normal
15 Elevated SHBG
16 Elevated SHBG
17 Elevated SHBG
18 Elevated SHBG
19 Elevated SHBG
20 Elevated SHBG 1
21 Elevated SHBG |
22

408.7

286.5

488.5

549.4

408.7

485.1

672.7

. 405.8

32 3rd Trimester Pre gnancy 400.0 501.7

33 3rd Trimester Pregnancy 515.0 451.6

43 3rd Trimester Pregnancy 336.0 375.8
44 3rd Trimester Pregnancy 308.0 287.1

46 3rd Trimester Pregnancy 323.0 364.4

49 3rd Trimester Pregnancy 499.0 562.9

50 3rd Trimester Pregnancy 520.0 477.9
51 Post Menopause 470 37.6
52 Post Menopause 73.9 593
53 Post Menopause 572 60.0
54 Post Menopause 492 47.0
55 Post Menopause 38.0 444
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Figure [ SEQ Figure \* ARABIC |: Clinical Sample Correlation

o

Theranos Result, nmol/L
pe Pl L S ) o
©c 8838383885 8 3

Clinical Correlation:
Theranos vs Siemens Immulite 2000
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2.9 Stability

Monitoring of the stability of reagents is ongoing.
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3 CONCLUSION

Globulin

We have successfully developed an immunoassay to detect Sex Hormone Bindir
(SHBG) in human serum and plasma. :
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