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

111 Assay Specifications| TC "Assay Specifications™ \f C \I "3" |

The following commercial ELISA kits ha\%‘bee ate methods:

e Alpco TT4 ELISA (Ca‘_g#._______ZS—T

1.1.3 Materials and Methods['T hods" \fC\1 "1" ]

This assay is a competitive ELIS:
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2 ASSAY DEVELOPMENT
[ TC "ASSAY OPTIMIZATION" \F C\L "2" ]

» theranos”

2.1 Training Set

In order to confirm full dissociation of T4 from binding proteins is 4c
samples with pre-measured TT4 values were tested. Based on the s
curve, the calculated total T4 concentration correlated very-well w
8 clinical samples.

Table [ SEQ Table \* ARABIC J: Clinical Samples - Trai

Sample #

Sicmens Dimcension
Reported Result,
ug/dL

Mean Conc.

~1 N B W

45
45
6.7
16
28
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Figure [ SEQ Figure \* ARABIC ]: Correlation of Theranos Result to Reported Siemens

Dimension Result, ug/dL

Clinical Correlation for 8 Samples,
Theranos to Siemens Dimension, ug/dL
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2.2 Plasma Screen

Plasma from 10 normal donors was screened in the Theranos System to confirm the normal

range. The endogenous TT4 was calculated based on the serum standard-curve

into the reported normal range for TT4.

Normal Adult TT4 Range in Serum

Hypothyroid < 4.5 ug/dL
Normal =4.5 - 12 ug/dL
Hyperthyroid > 12 ug/dL

Table [ SEQ Table \* ARABIC |: Normal Plasma S

Sample#  Mean Cone, ug/dL CV %
1 8.8
2 117
3 10.6
4 7.5
5 108
6 7.6
7 8.4
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2.3 Interfering Matrixes and Spike Recovery

Spike recovery was tested in lipemic, icteric and hcmolyzcd serum to ascertain whether there
may be interference in the assay results when measuring these types of sarnples ‘I'ipemic, icteric
and hemolyzed sera showed normal spike recovery as did normal plasma

Sample [Spiked] Mean Conc
ug/dL ug/dL
Icteric Serum 20 241
15 20.0 -
10 17.2
0
Hemolyzed Serum 20
15
10
0
Lipemic Serum 20
15
10
16.8 - -
Table [ SEQ Tabl _ : pike Recovery in Plasma
Sil___m' 1 O Engf)g::l:nsous % Recovery
#10 i 2 20.7 103
; 12.9 86
99 99
#1 _ . 20.5 103
13 253 22.1 15.7 104
10 18.0 5.8 83 83
0 7 22 - -
#4 20 29.9 - 22.1 110
15 23.6 1.2 15.8 105
10 17.3 4.1 9.5 95
0 7.8 3.5 - -
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2.4 Effect of Anticoagulant on Plasma Results

The Theranos System will prepare plasma from both EDTA and lithium-heparin-treated blood.

To determine if the TT4 assay is impacted by the choice of anticoagulart,” lasma“was prepared
from EDTA tubes and from Li-Hep tubes for 4 normal donors, and the endoge levels and a
spiked level were tested. There was no difference between the EDTA diL
results.

Table [ SEQ Table \* ARABIC |: Effect of Anticoagulanf

EDTA Result, ug/dL
Sample #
Mean Cone. CV %
1 unspiked 6.3 43
spiked 11.0 19.0
2 unspiked 54 6.0 -4
spiked 10.5 -10
3 unspiked 6.2 0
spiked 13.7 -8
4 unspiked 6.7 -12
spiked 13.8 -3

Figure [ SEQ Figure \* AR B.__I-C‘---]j}.-..._Effect“;)f Anticoagulant, Plasma Results

Effect of Anticoagulant,
Plasma Results
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2.5 Serum vs. Plasma Results

Commercially available methods utilize serum only for measuring TT4 whercas the Theranos
System will be capable of testing either serum prepared in the lab or plasnia prepared on board
from a whole blood sample Blood was collected from 18 normal donors i beandina

System The results for serum and plasma were within 15% for each p
between the serum and plasma results was excellent. All serum and pl
the normal adult range of 4.5 — 12.0 ug/dL. :

Table [ SEQ Table \* ARABIC ]: Serum vs. Plasma R :

Serum Result, ug/dL
Sample # g/{)ena: V%

1 6.7 46

2 8.0 3.9

3 8.4 5.8

4 7.0 9.5

5 7.2 113

6 58 o)

7 8.2 . 17.5 4

8 150 -1

9 6.4 -1
7.4 11
58 11
17.1 -5
9.0 12
2.3 -13
3.2 -1
22.5 5

17 7.6 5.2 7.4 17.4 -3

18 7.2 10.7 8.2 15.8 12
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Figure [ SEQ Figure \* ARABIC |: Serum vs. Plasma Results

Theranos Serum vs Plasma Result
(18 Samples, Normal Range)
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To test for potential cross teac
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Table | SEQ Table \* ARABIC ]: Cross Reactivity and Interference Testing

[Test Substance] [T4]
ug/dL ug/dL.  Calculated Conc. ug/dL
Test Substance Mean CV% % Recovery
Control - 257 256 54 <
15.7 142
10.7 12.5
5.7
27
0.7
3.5-Diiodo-L-thyronine (T2) 3 257
15.7 ... 106
10.7 99
' 111
101
99
Diphenylhydantoin 118
97
96
101
100
7 101
3-Iodo-L-tyrosine 25.7 28.6 15.6 111
15.7 134 - 86
10.7 12.0 5.0 112
5.7 6.0 2.4 105
2.7 3.2 14.0 117
0.7 0.6 28.2 90
Triiodothyrot 25.7 283 19.7 110
157 154 - 98
10.7 10.9 37 102
5.7 6.8 9.9 119
2.7 2.8 3.7 103
0.7 0.6 2.0 92
Sodium salicylate 40,000 25.7 294 11.4 114
157 18.0 227 115
10.7 115 6.7 108
5.7 6.3 0.9 111
2.7 3.4 - 124
0.7 0.6 12.5 82
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2.7 Calibration Verification

Calibration of the Theranos System was verified by obtaining the Europcan Commission

Certified Reference Material for Thyroxine (IRMM-468), reconstituting:
supphed dlrectlons and maklng dilutions into the same depleted serum as

excellent.

Standard Curve

to the

_ccord 12

[TT4] Signal, RLU Conc. ug/dL
ug/dL Mecan CV % Mcan CV %
35.7% 2246 11.1

25.7 2153 8.8

15.7 3653 2.6 14,

107 4692 8.3 1

5.7 10501 11.5

2.7 28541 4.6

1.7 41504 7.5

0.7 87339 7.9

+ Anchor Point

Table [ SEQ Tabl

Conc. ug/dL
Mean CV % % Recovery

» 257 15.9 100

3322 93 157 9.6 100

5041 5.6 103 43 96

. 9495 7.7 6.2 5.5 108
27 26811 33 2.7 2.6 100
0.7 90583 11.0 0.7 1.2 103

Table [ SEQ Table \* ARABIC |: Recovery of BioRad Liquichek Immunoassay Plus

Controls
Reported Signal, RLU Conc., ug/dL
Mean Conc. 1,
Level ug/dL Mean CV % Mean CV % % Recovery
1 7.44 7703 8.5 7.3 6.5 98
2 10.4 5281 9.2 10.0 93 96
3 15.8 3374 5.2 151 5.1 95

+ Reported mean varies by instrument — this is the reported mean for Roche Flecsys E170/ COBAS
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Figure [ SEQ Figure \* ARABIC |: Recovery of Reference Materials

Reference Materials
Recovered vs Nominal

300
150 y = 0.9960% &
R2 =(.5991 e
snad y; -
g 200 = « RMM-468
=
= o 8 BioRadtiguicheck
T 150 A .
$ 5
g ./’"
2 w0 B
- @.,/ ¥ =£.9587x
e R2=0.9392
5.0
,»Iﬁg
0.0 5 ; v : . X
a8 5.0 100 150 0.0 25.0 30.0 350

[Nominal], ug/dL

THERANGS CONFIDENTIAL Page [ PAGE |

Confidential THPFMO0005693367



ﬁﬁgﬁﬁﬁ@g

ithpar

2.8 Determination of LLOQ and ULOQ

LLOQ and ULOQ were determined using FDA guidelines for ELISA assay calibration. The

ULOQ was 25.7 ug/dL and the LLOQ was 0.7 ug/dL. An anchor point ¥

ug/dL to assist in curve fit.

Table | SEQ Table \* ARABIC |: Standard Curve

Back-Calculated Conc ug/dl

Signal, RLU

1[1Tg;l(‘i4[]‘ Mean CV% | Meam CV% % Recov
35.7+ 2246 111 | OORH -

257 2392 16.7 270

157 3653 26 14.1

107 4692 8.3 1.1

57 10501 s |5

27 28541 46

1.7 41504 75

0.7 87339 79

+ anchor point

Measurement

Error in predictio ;“]ixpected
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2.9 C(linical Correlation

Serum samples from hypothyroid, hyperthyroid, and normal patients were obtained with rcportcd
values from the Siemens Dimension system. The samples were tested in-thie Théra
and in the Alpco ELISA kit.

information was available for these samples.

Correlation of the Theranos results to the Alpco kit
different outller samples Sample #3 qhowgd normat

nical Sample Results

.. . Reported Alpco TT4 Tll;gi;ltos Reported
.f‘alzplﬂ 7 Conc, ug/dL Kit, ug/dL ug} (lL, Diagnosis
B 45 6.0 3.9 Hypothyroid
2 4.5 7.0 4.2 Hypothyroid
3 emeris, Pimension 6.7 200 74 Normal
4 Sleniéns Dimension 1.6 44 22 Hypothyroid
5 Siemens Dimension 2.8 6.8 3.7 Hypothyroid
6 Siemens Dimension 3.1 119 4.1 Hypothyroid
7 Siemens Dimension 12.1 14.5 10.3 Hyperthyroid
8 Siemens Dimension 12.1 13.0 10.3 Hyperthyroid
9 Siemens Dimension 8.0 9.0 85 N/A
10 Siemens Dimension 7.6 10.6 6.9 N/A
11 Siemens Dimension 2.9 5.4 3.9 N/A
12 Siemens Dimension 4.5 9.3 9.0 N/A
13 Siemens Dimension 4.3 10.6 6.9 N/A
14 Siemens Dimension 12.0 12.9 10.6 N/A
15 Siemens Dimension 3.0 10.8 7.6 N/A
16 AVIDA Centaur 6.6 n/a 7.0 N/A
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Figure [ SEQ Figure \* ARABIC ]: Correlation of Theranos Result to Reported Result

16 Clinical Samples

Theranos to Reported Result

Reported Result, ug/di
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Figure [ SEQ Figure \* ARABIC |: Correlation of Alpco TT4 Kit Result to Reported Siemens
Dimension Result

Alpco to Reported Siemens Result
15 Clinical Samples
250 -
o y=0.8168x+ 3.6126
L 80 RE=0.9107
b
2 1s0
% 16.0 ~ ﬂ,@qgﬂf”
< 50
0 2 4 & 8 10 12 14
Reported Siemens Dimension Result, ug/dL

THERANGS CONFIDENTIAL Page [ PAGE |

Confidential THPFMO0005693371



theranos™

2.10 Stability

Stability of the reagents is being monitored.
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3 CONCLUSION

We have successfully developed an immunoassay to detect Total Thyroxme (TT4) in human
serum and plasma.
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