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

1.1 Assay Specifications| TC " Assay Specifications' \f C\l

This assay is designed to detect Vancomycin in human serum, plasma
has a reportable range of Sug/ml to 100ug/ml, and is calibrated to-the Al

1.1.1 Materials and methods

[ TC "Materials and Methods" \f C\l "1" ]

In this competitive assay format, the Vangomyci
phosphatase (AP) for binding to the anti-Va
as the capture surface for the competiti
(Vanco-AP) serves as the tracer."T
Vanco-AP is incubated with the cap
the alkaline phosphatase substrate. is ing
resulting chemiluminescence is read-in Rela

“competes with alkaline

tes followed by six wash steps. Then
" capture surface for 5 minutes. The

Supplier Catalog #

Sigma V8138-16

Mybiosource MBS620563

Vanco Alkaline Phosphatase Conjugate Yj Bioproducts | KO1702

Phospho Glo Substrate In House T-AlkP-SB01-004
Super Block Diluent Pierce 37535
Carbonate-bicarbonate buffer Sigma C3041
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Table | SEQ Table \* ARABIC |: List of Antibodies-Set 1

Antibody# Vendor Catalog # Clone /Info
1 MyBiosource MBS315348  PAb-Rabbit
2 MyBiosource MBS531707 MAb
3 MyBiosource MBS620563  PAb-Sheep
4 MyBiosource MBS535003
5 MyBiosource MBS623181
6 MyBiosource MBS222323
7 Fitzgerald 10-VI10A
8 US Biological V2050
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2 ASSAY DEVELOPMENT[ TC "ASSAY OPTIMIZATION" \F C\L "2" ]
2.1  Antibody Screening (MTP) Set 1

The initial screens of antibodies were performed on Nunc 384 micr

TP) plates.
bserve any

A mixture containing Vanco-AP (1:10K final after dllu‘uon)
ug/mL) in Low BSA buffer (0.03% BSA in TBS) was added

(comparmg RLU data with no Vancomyci
further testing on the Theranos system du
Antibody Conjugate Verification" \
modulation.

#4 and #6 showed the best

ibodies #3,

Table [ SEQ Table \* ARABIC

50 pg/ml
. Vanco
it Modulation b/w
Antibedy Mean 0 ug/ml and 50 pg/ml
<1 RLU CV% RLU CV% Vanco
37380 2.5 4524 9.7 8.3
1047 4.1 433 52 2.4
493 3.8 347 142 14
630 18.3 504 119 1.2
439 6.7 364 43 1.2
0.1 404 9.2 372 6.2 1.1
3 1:1000 220701 3.7 1120 7 197.1
1:10000 81243 3. 604 12 134.6
1:100000 3099 4 380 19.2 8.2
4 1:1000 213520 2.8 1134 12.9 188.2
1:10000 65090 22 587 11 111.0
1:100000 2176 0.9 501 192 52
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Table 3: Antibody Screen (MTP) contd.

0 pg/ml 50 ug/ml
Vanco Vanco
Antibody | [Ab]( ug/mlor | Mean Mean k)
1D dil from stock) | RLU CV% | RLU CV% |
3 1:1000 17865 13 2850 3
1:10000 1035 15 516
1:100000 472 75 415
6 1: 1000 114371 22 771
1:10000 32915 .
1:100000 932 24
7 10 480 1.0
1 410" 1.0
0.1 463 1.2
8 10 498 09
1 " 1.0

431

Table | SEQ Table \" ARABIC ]: Competitive Assay Screen on the Theranos system

[Vanco], Mod
Antibody # pg/ml Mean RLU CV% Mod b/w pts
3 75.0 8251 56 427 1.2
50 9632 9.9 13
25 12661 15.7 1.8
10 22733 145 15.5
0 352541 8.1
4 75.0 9810 2.1 164 1.0
50 9525 8.6 13
25 12845 9.1 14
10 18524 15.2 1.7
5 30603 145 52
0 160401 17.3
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Table 4: Competitive Assay Screen on the Theranos system contd.

Antibody # [‘:;I};‘;L wean v | Mod bx,"sts
6 75 7041 124 18.8 12
50 8546 6.6 0.9
25 7980 212 13,
10 10769 205 3,

5 14041 8.6

0 132303 | 9.1

2.3 Training Set

body to make sure the results
@adlng levels of Vanco AP were

Back-Calculated
Mean Conc.
Mod  Mod b/w pts ug/ml CV% | % Recovery
38.0 1.3 99.1 38.2 99
0.9 583 16.6 78
1.7 74.9 33.9 150
. 1.8 273 249 109
10 44285 18.4 1.5 10.3 292 103
5 67491 13.4 7.0 52 19.9 103
0 471839 20.1 0.1
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Figure [ SEQ Figure \* ARABIC |: Standard Curve-Training Set

Standard Curve

y =-0.4194x3 + 5.8732x? - 29.01x + 51.062

€ R? =0.9709

45 5.0

log$S

Table [ SEQ Table \* ARABIC |: Training Set

Signal(RLU) ™ Reported-ACS Centaur
Sample ID | Mean RLU | CV% ) [Vanco] pg/ml
11 48419 27.0 5.7
13 29367 29.6 20.7
17 62582 343 79
33 24.6 38.1

45.0 -
40.0 -
35.0 -
30.0 -
25.0 -
200 -
15.0 -
10.0 -
5.0 -

Theranos, [Vanco] pg/mil

Theranos Vs Reported(ACS:Centaur)
4 clinical test set

y = 1.0049x + 0.4907
R?=0.9793

@
@

0.0

10 20 30 40 50
ACS Centaur, [Vanco] ug/ml
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2.4  Titration of Reagents

To improve modulation and sensitivity of the assay with antibody #3, both antibody and Vanco-
AP levels were titrated on the Theranos system. Final optimized loadmg levels of both Vanco-

AP and antibody #3 were determined to be 1:1K dilution from stock. In t
antibody and Vanco-AP gets further diluted 10 fold while sample g,ets dil

Table | SEQ Table \* ARABIC |: Titration of Reagents

k. mixture, both

Loading Condition:
Dilution from stock

[Vanco], pg/ml

Mcan
RLU

Ab3 LK
AP LK

100
75
50

12402
15715

0.9
1.7
1.8
1.5
7.0

0.7
1.2
1.2
1.3
6.5

1.1
1.3
0.9
1.6
133
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2.5  Sample Dilution

Final sample dilutions of 1:50, 1:100 were tested on the Theranos system. A final sample
dilution of 1:50 was chosen for this assay as it has better modulation between the key ranges for
this assay. In the final mixture, both antibody and Vanco-AP are maintained 10K dilution
from stock.

Table [ SEQ Table \* ARABIC |: Sample dilution

Sample Mean land
Dilution [Vanco], ug/ml RLU CV% Vanco
1:50 75 10502 12.2
50 12070 3.1
25 22422
10
0
1:100 75
50 2.7
25
er an in-house AP stabilizer was tested as the Vanco AP conjugate

AP’ Stabilizer consisted of 0.1mM Zn?' and 5mM Mg in Low BSA buffer
(0.03% BSA in, TB S). Final optimized loading levels of both Vanco-AP and antibody #3 were
determined to be;. 1K dilution from stock. In the final mixture, both antibody and Vanco-AP
gets further diluted 10 fold while sample gets diluted 50 fold. The commercial stabilizer
provided the best modulation and was chosen as the final condition.

Table [ SEQ Table \* ARABIC |: Alkaline Phosphatase Stabilizer

Stabilizer [Vanco], pg/ml Mean RLU CV% Mod
InHouse AP Stabilizer 100 726 19.1 654
0 47487 25.9
Stabilzyme AP 100 628 16.5 76.5
0 48098 4.8
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2.7  Cross Reactivity and Interference

To test cross reactivity and interference, different substances that could potentially cross react or
interfere with Vancomycin were tested. The test levels chosen for each test substance were based
on the therapeutic drug levels and an excess of the clinical ranges. The recovery, of Vancomycin
was calculated on the control standard curve. No cross reactivity was o any of the

ed and no

Signal
(RLU)
[Vanco] Mean
ug/ml RLU CV%
100 4716 19.1 .
75 5395 12.0°
50 7402 15.4
25 14646 39 .
10 24079 6.8
5 44812 1o
222739

Standard Curve-Cross reactivity and Interference

- Standard Curve
20 -

Ll

€15 -

(=

1.0 -

= y = 0.1402x3 - 1.7985x? + 6.3413x - 4.0029
0.5 - R? =0.9937
0.0 : , : . =

0.0 1.0 2.0 3.0 4.0 5.0
Log S
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Table [ SEQ Table \* ARABIC |: Cross Reactivity and Interference

Signal (RLU) Back-calculated
Level
- [Vanco] Mean Mean Conc. % €ross

Analytes pg/ml | pg/ml RLU CV% pg/ml edctivi % Recovery
Control 0 293542 190 OORL ...

25 13745 11.0 241
Teicoplanin 500 0 317390 199 :

25 13534 129 .99
Tobramycin 500 0 330190 116

25 13603 109 98
Sisomycin 500 0 337700 159

25 0.02 100
Kanamycin 500 0

25 0.45 91
Ampicilin 500 0

96

ges on the Theranos system and was used as the coating
ading levels of both Vanco-AP and antibody #3 were determined to be
the final sample mixture, both antibody and Vanco-AP gets further

sensitivity of this
buffer. Final.opti

Fold diff
between
[Vanco], 50 pg/ml
Coating buffer pg/ml Mean RLU CV% | Mod | and 5 pg/ml
Super block 50.0 15003 10.6 36.3 54
50 81252 11.2
0.0 545030 6.5
Regular 3% BSA 50.0 8986 16.5 399 4.6
5.0 41166 14.9
0.0 358733 14.1
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2.9 Calibration Verification

Three level serum controls from BioRad (Liquichek Immunoassay Plus) were obtained and

measured on the Theranos System. Results were compared to those. reported by the clinical
analyzers. The controls correlate very well with the Roche Cobas system “The |

srum calibrators

ioRad Controls evaluation on the Theranos system

> Mean [Vanco] pg/ml
Roche Cobas Abbott Siemens
Control Integra Architect Dimension
Level 1 84 7.87 7.5 6.44
Level 2 264 229 208 19
Level 3 50 43.6 38.2 34.1
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Figure [ SEQ Figure \* ARABIC |: BioRad Controls evaluation on the Theranos system

Biorad Immunoplus: Theranos Vs Analyzers

60 - # Roche Cobas

€ 50 - y = 1.1461x

En R? = 0.9995

= 40 8 Abbott Architect

(8]

s y = 1.2946x

2 30 R?=0.9974

§ 20 - » Siemens

g Dimension

£ 10 - y = 1.4443x
R?=0.9972

0 10 20 30 40 50

Analyzer, [Vanco] ug/ml

2.10  Clinical Correlatio

ifferent levels of Vancomycin were tested. A set of 21
1ycin range were selected to run on the Theranos system for
lysis. Final conditions in the sample mixture included a 50 fold sample
1ile ion from stock for both antibody and Vanco-AP. A 5, 5 minute
coincubation, substrdte 1ncubat10n time was used.

The Vancom-y n values obtained correlated very well to the ACS centaur system.

Signal (RLU) | Back-calculated
[Vanco], pg/ml Mean RLU CV% Mean Conc, pg/ml CV% | % Recovery
100 9126 53 99.6 4.4 100
75 11220 6.2 80.7 7.2 108
50 15654 7.2 50.6 11.9 101
25 23342 93 25.7 17.4 103
10 38912 13.7 10.9 21.9 109
5 71635 8.5 5.2 5.7 104
0 551708 9.7
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Figure [ SEQ Figure \* ARABIC |: Standard curve-Clinical Correlation

y = 1.7544x3 - 23.082:C + 99.433x - 138.74\,

Standard Curve

R*=0.9994

0.00

1.00

2.00 3.00 4.00
Log$S

5.00

6.00

Table [ SEQ Table \* ARABIC |: Cli

ACS:Centaur | Siemens Advia 1800
Sample ID [Vanco], ug/ml [Vanco], pg/ml
1 . 57 3.5
2 2.8 7.8 4.8
3 11.5 9 57
4 - 17.1 27.1 156
. 185 40.1 295
22.6 28.7 20.7 141
10.7 8.8 20.7 158
49 438 52 2.8
159 15.7 18.6 14
4 16.6 15.9 20.7 11.7
35 12.7 23.9 23.9 12.6
12 23472 3.7 25.0 6.3 304 24
13 20741 250 34.2 372 38.1 24.6
14 18999 18.6 322 17.3 36.1 27.6
15 18408 12.8 39.3 21.0 303 21.1
16 14895 16.7 48.1 7.4 40.2 254
17 17235 8.4 433 143 40.1 24 4
18 52656 234 74 27.0 109 7
19 57197 83 63 9.9 7.9 52
20 34448 10.5 13.0 16.0 15.1 10.5
21 35721 7.1 12.1 12.0 11.1 7.6
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Calibration Equation:
Conc =10N(1.7544*(LOG(S))"3 -23.082*(LOG(S))"2 +99.433*(LOG(S)) -138.74)

Figure [ SEQ Figure \* ARABIC |: Clinical Correlation-Theranos Vs

Theranos VS Reported(ACS:Centaur)
60.0 - 21 clinicals
5 .
Eﬁ 50.0
= 40.0 -
]
s 30.0 -
8 20,0 - y = 1.1453x - 4.1452
© R? =0.8855
g 10.0 - °
0.0 ; ; ; ; «
0 10 20 30 40 50
Reported [Vancq], ug/ml

Theranos Vs CLIA lab(Siemens Advia)
60.0 - . .
21 Clinicals

_ 500 - &
E &
B L
3 200 -
g %
8 300 -
3 2
§ 200 - y = 1.4695x
2 R?=0.8372
* 100 - @

0.0 : \ = \ : :

0 5 10 15 20 25 30 35
CLIA lab [Vanco] ug/ml
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2.11 Standard Curve Data

The conditions on the Theranos system were finalized and the following standard curve data and
calibration equation will be used for the rest of this study. Final conditions in the sample mixture
included a 50 fold sample dilution and a 1:10K dilution from stock for both. anti ody and Vanco-
AP. A 5, 5 minute coincubation, substrate incubation time was used The as
range of Sug/ml to 100ug/mt. -

Table [ SEQ Table \* ARABIC |: Standard Curve Data

Signal(RLU)
Assigned- [Vanco], 1. %
pg/ml Mean RLU CV%  Mod ..} Recovery
100 8531 7.2 97
75 10502 97
50 12070 .~ 118
25 22422 98
10 37615 115
5 68135~ 98

Figure [ SEQ Figuré \* A tandard Curve Data

Standard Curve
25 -
2.0 -
g 15 -
S
=]
S0 -
y = 0.0045x° - 0.0245x* - 1.4838x +7.922
05 . = 0.9899
0.0 ; y ¢
0.0 2.0 4.0 6.0
Log$S
Calibration Equation:
Conc =107(0.0045*(LOG(S))*3 -0.0245*(LOG(S))"2 -1.4838*(LOG(S)) +7.922)
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2.12  Effects of Anticoagulant

The Theranos System will be able to prepare plasma from both EDTA and lithium heparin (Li-
Hep) treated blood. Matched plasma samples were prepared from both EDTA tubes and from Li-
Hep tubes for normal donors. The correlation was good indicating eithei of. anticoagulant
would work well for this assay in this system. Final conditions in the sa

50 fold sample dilution and a 1:10K dilution from stock for both atiti
minute coincubation, substrate incubation time was used. '

plasma
Spiked
[Vanco] CvV
Sample Type pg/ml % % Recovery
Patient 1 Li-Hep 0.0 |
" 183 78
229 88
26.7 99
252 64
8.6 60
57.1 84
Patient 2
240 73
17.0 119
. 27.1 101
229735 7.1 0
58564 142 5 212 97
24036 14.7 16 182 65
75 10573 153 65 24.1 87
Patient 3 Li- Hep 0 239103 43 0 229
5 45073 253 6 203 129
25 18179 13.4 25 237 98
75.0 10090 29 77 7.6 103
EDTA 0 214828 143 0
5 56679 20.0 5 28.1 105
25 22002 13.5 18 17.1 73
75.0 11630 18.8 70 314 94
THERANOS CONFIDENTIAL Page [ PAGE ]
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Figure [ SEQ Figure \* ARABIC |: Effect of Anticoagulant- Lithium Heparin Vs EDTA
plasma correlation

Li-Hep Plasma VS EDTA Plasma

(=}

e e e
7

0 -

(o2}
&)

y =1.166x%

Li-Hep Plasma [Vanco], pg/ml
u
o

40 - R’=0.9838

30 -

20 -

10 -

0 : : : ,
0 20 40 60 80

EDTA Plasma [Vanco], ug/ml

sfi.E ¢ either serum prepared in the lab or plasma prepared
e-“Matched Serum and Lithium Heparin Plasma from a

normal“don on data was excellent indicating both plasma and serum
sarhiples can
Table [ SEQ Table \*> ARABIC |: Matrix Effects- Lithium Heparin Plasma Vs Serum
' Signal Back
Spiked (RLU) Calculate
[Vanco] Mean Mean Conc.
Sample Type ug/ml RLU CV% ug/ml CV% | % Recovery
Patient | Serum 0.0 399965 9.9 OORL
5 74004 2.0 4.3 2.1 86
25 16689 45.4 32.1 392 128
75 9990 49 76.7 6.9 102
Li-Hep 0.0 425687 8.5 OORL
5 69762 114 438 175 96
25 23865 52 21.7 79 87
75 10836 7.6 68.4 106 91
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Figure [ SEQ Figure \* ARABIC |: Matrix Effects- Lithium Heparin Plasma Vs Serum

Li Hep Plasma Vs Serum
80.0 - (Matched Sample)

y =0.8602x
R? = 0.9857

Li-Hep Plasma [Vanco] ug/ml

0 20 40 60 80 100
Serum, [Vanco] ug/mi

2.14 Interfering Matrix ]

Spike recovery was teste
ascertain whether the

» Signal (RLU) Back-Calculated
= [Vanco Mecan Mean Conc. , %
Sample Type | pg/ml] RLU CVoe pg/ml CVo% Recovery
Hemolyzed 0.0 353168 32 00
5 60005 10.1 59 15.2 118
25 19175 10.1 30.1 16.4 120
75 9060 10.2 89.7 15.5 120
Lipemic 0.0 318840 9.0 0.0
5 54235 55 6.7 7.7 134
25 20447 6.9 27.1 9.9 109
75 8162 82 98.8 6.4 132
Icteric 0.0 343491 6.6 00
5 59583 12.9 6.0 16.7 120
25 19957 12.5 28.7 21.1 115
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75

| 9296 17.7

| 89.9

30.8 120

2.15 Normal Sample Screen- Whole Blood and Plasma

Normal whole blood and plasma clinical samples showed absence of Van

Table [ SEQ Table \* ARABIC |: Normal Sample Screen-Wi;ol Bl

Whole Blood Plasma
Mean Conc.

ID # Mcan RLU CV% pg/ml 4E/m]
1 498604 72 OORL ‘OORL
2 572430 75 OORL
3 530647 35 OORL
4 513477 19.7 OORL
5 468641 14.8 OORL
6 451952 10.9 OORL
7 483830 72 OORL
8 428183 95 OORL

2.16 Hematocrit Ef ct

Table [ SEQ.T

Signal(RLU) Back-Calculated
[Vanco],
Sample Type pg/ml Mean RLU CV9% | Mecan Conc. pg/ml CV% | 9% Recovery
Whole Blood 0.0 440171 14.0 OORL
5 76285 8.9 4 10.7 34
25 27395 10.6 18 15.6 72
75 15596 154 41 21.6 55
Plasma 0.0 381562 115 OORL
5 49890 143 6 21.4 125
25 19163 11.6 22 15.8 89
75 11735 11.7 56 26.1 75
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Figure [ SEQ Figure \* ARABIC |: Hematocrit Effect

N
Q

Plasma [Vanco] ug/ml
- w
=) o

(@}

Hemotocrit Effect
Plasma Vs Whole Blood Effect

y=1.3422x
R?=0.9974
10 20 30 40 50

2.17  Stability

Stability monitoring is or}geiﬁﬂ for
All reagents used for the'st:

Whole Blood [Vanco] ug/ml

 teagents stored at 4°C and protected from light.

Back-Calculated
Mean Conc.
fcan RLU CV%  Mod ug/ml CV% | % Recovery
- 8531 72 475 97.1 10.6 97
10502 122 72.6 16.6 97
12070 10.1 589 153 118
22422 14.8 24 4 237 98
37615 132 115 178 115
5 68135 6.3 49 8.5 98
0 405397 159
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Figure [ SEQ Figure \* ARABIC |: Standard Curve-Stability

Standard Curve

2.5 -
2.0 -
215 -
@]
|&
o0
S 10 - Y
y = 0.0045x3 - 0.0245x2 - 1.4838x + 7.922 \,
05 - R?=0.9899
0.0 . ;
0.0 2.0 4.0 6.0

log$S
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