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

1.1 Assay Specifications| TC "Assay Specifications" \f C\1"3" |

The assay is designed to quantitatively detect ferritin in human whole blooc and serum,
with a reportable range of 5-1500 ng/mL. This assay was-. prev10u
commercial antibodies. This report describes the re- development

house biotinylated Fab fragment as the capture.

as the primary reference.
1.1.2 Materials and Methqu.[i'

A biotin-labeled anti-Fe :
and serves as the ca ure

Reagent Name Supplier Catalog #
Ferritin, Nativ, Cell Sciences CSI120324A
Anti-Human Ferritin Biotinylated Fab (C-Ab) | In-house binders group | Bl
Mouse Anti-Human Ferritin Antibody (D-Ab) | mybiosource MBS530750
Alkaline Phosphatase Labeling Kit (SH) Dojindo LK13-10
Phospho Glo Substrate KPL 55-60-04
Blocking Buffer Sigma (BSA, Fraction | A3059-500G
(3% BSA in TBS, 0.05% Sodium Azide) V, 99% Pure)
Carbonate-bicarbonate buffer Sigma C3041
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ASSAY DEVELOPMENT
[ TC "ASSAY OPTIMIZATION" \F C\L "2" ]

1.2 Initial Theranos Screen

Dose response of calibrators was tested on the Theranos system for each i
comparison to the commercial capture antibody. Aside from changing the
conditions were set using the originally developed assay condmons ine
(Generic2 100X _coincubation_2-1). All in-house Fabs showed some

with B1 obtaining the most comparable results to the prevxou
surface.

Table [ SEQ Table \* ARABIC |:
Ferritin | Tipl Mean | Tipl Tipl = Tip2
(ng/mL) RLU CV | Modul atlon . { Modulation
1500 246822 5 817
1000 161408 23 574
500 99220 36 405
250 64917 15 18 222
100 23593 27 87
50 6249 15 42
25 5888 ... 27 26
10 2 10
5. 26 5
15
Tz“i'b-lsé"---.[__ SE |: In-House Fab A6 Dose Response
Ferritin |- Tipl Tipl Tip2 Mean | Tip2 Tip2
(ng/mL) }- Modulation RLU CV | Modulation
1500 197 88507 19 257
1000 167 51085 25 148
500 64 23115 14 67
250 51 14987 41 43
100 20 7057 7 20
50 11 4046 59 12
25 4 1490 18 4
10 3 928 34 3
5 1 589 11 2
0 1 345 15 1
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Table [ SEQ Table \* ARABIC |: In-House Fab B1 Dose Response

Ferritin § Tipl Mean | Tipl Tipl Tip2 Mean Tip2
|_(ng/mL) RLU CV | Modulation RLU Modulation
1500 134880 19 386 176745 Fo 498,
1000 126145 14 361 144848 :

500 57965 21 166 75120
250 36889 15 105

100 13630 38
50 5621 6
25 2319 25
10 1746 17
5 1692 44

0 350 44

Ferritin § Tipl Mean | Tipl | Tip2 Tip2
(ng/mL) RLU CvV | CV | Modulation
1500 130649 | 13 308
1000 92000 27 175
500 55084 20 128
250 26418 13 72
100 16 22
50 11 6113 24 12
6 3714 17 7
3 1587 10 3
2 1003 30 2
1 503 36 1
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Figure [ SEQ Figure \* ARABIC ]: Dose Response Summary
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Dose Response Comparison (all tips coated 5 ug/mL)
250000
200000
# Commercial Tipl
8
& Commercial Tip2
150000 @'@
4 A6 Tipl
2 e
n W A6 Tip2
100000 &
B % B1 Tipl
L . ¢ # B1 Tip2
50000 ;
4 B5 Tipl
b 4 B5 Tip2
0 - p
10 100 1000 10000

controls

as well as a zero control of assay buffer only. All Fabs showed
s-reactants, with spiked values roughly the same as the zero

Next, 1nterfer, nce was tested by spiking a high level of each substance into ferritin calibrators.
Fab A6 was found to have unacceptable levels of interference. Fab B1 and B5 were selected to
continue on for further testing.

Table [ SEQ Table \* ARABIC ]: Cross Reactivity

<n§ffm RiU | €Y (gI/{dli) RU | €Y (n?g}}cli:L) RiU | €Y (fge/gi) U | €Y

| 5% [ [16| 18 | 265 [28| 1000 | 289 | 18 | 1000 | 545 | 21
o 35721 o | 35721 o |357 |21 o |357 |21

s [ 27 [ 18 [ 232 [ 16| 1000 | 336 |23 | 1000 | 441 | 19
o |33 |12] o s3] o |33 |2l o |33

[ oo [z 18 [ 276 21| 1000 | 330 |23 | 1000 | 477 | 16
o |39 |19 o |39 [19] o |39 |19 o |39 |19
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Table [ SEQ Table \* ARABIC |: Interference (A6)

Ctrl No Spike | AFP 1500 ng/mL TRF 3000 ug/mL FeCl3 1000 ug/mL
Ferritin Mean Mean % of | Mean .| Y%o0f ] Mean % of
(ngmL) | RLU Y1l rv |V cul | reo | ©Y cordoriu | ©Y] o
1000 50096 | 34 § 77421 | 28 | 153 | 39415 | 48.. 113
500 21873 52 139183 | 33 | 179 § 21268 32 114
100 5276 31 8814 | 12 | 167
50 3038 18 4984 | 12 | 164
10 1107 12 2358 | 14 | 213
0 761 7 1147 | 15 | 151

Table | SEQ Table \* ARABIC |: Interference (B

Ctrl No Spike § AFP 1500 nb/_ L FeCl3 1000 ug/mL

Ferritin Mean | Yoof | Mean % of
mgmL) | ru | ©Y oY el | R | ¢V cul
1000 116277 | 19 133]91 | 38 | 84 136018 | 31 | 117
500 73484 | 24 54955 | 24 | 75 56974 | 21 | 78
100 13860 3864 | 34 | 100 | 17196 | 21 | 124
50 7783 7t 7533 | 31 97 8172 21 | 105
10 150 1985 | 20 | 132 2100 25 | 139
0 - 164 297 50 | 93 339 23 | 106

Titerference (B5)

"AFP 1500 ng/mL

TRF 3000 ug/mL

FeCl3 1000 ug/mL

4 Mean % of | Mean % of I Mean % of
RU |V et | reo |[CY) cul | Riu |9V o
88289 | 19 | 119 | 105624 | 20 | 142 § 70020 | 32 | 94
63047 | 16 | 113 54535 | 21 98 38239 | 28 | 69
11766 | 16 | 78 13279 | 24 88 10751 | 30 | 71
7543 | 23 | 108 6966 12 | 100 5744 | 14 | 82
2728 | 7 112 3087 16 | 127 1108 | 23 46
1389 | 12 | 100 1263 5 91 370 4 27

1.4

Training Set

Ten clinical samples (previously screened on the reference assays as well as the originally
developed Theranos assay) were tested using Fabs B1 and B5. B1 showed significantly better

correlation with original assay results. B5 showed under-recovery of all samples and was
eliminated from further testing.
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Table [ SEQ Table \* ARABIC ]: Training Set (Clinical Correlation)

Measured Ferritin, ng/mL
Sample # B1 BS Commercial* | Genway* Alpco* IBL*
P3 22 12 15 19 <20 0 36
P20 27 16 28
L4 211 114 248 4
L5 36 16
L8 530 271 791
Lo 142 70 18
L11 52 32 3]
L18 741 366 807
Ps 21 9 20 25
L16 58 42 70
from other reference

assays are from previous testing in.
that report.

origina;

Figure [ SEQ Figure \* ARABIC-]: Fab.B1-C

B1 vs Commercial
900.0
800.0
y=0.7721x + 16.997 %
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Figure [ SEQ Figure \* ARABIC ]: Fab BS Correlation to Original Assay Results

B5 vs Commercial

450.0
y = 0.3846x + 9.9698
400.0
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1.5  Effect of Coating Buffers

In-house Fab B1 was coated on t1
tips coated with commercial
used as the coating b iffe

n four. different blocking buffers and compared with control
ngBlock provided the best modulation and will be

._.oiiimercial CAb in StartingBlock (Control)

Tipl Tip2 Mean | Tip2 Tip2
Modulation RLU CV | Modulation
754 241215 24 688
164 51055 5 146
18 5412 17 15
11 1 351 24 1

Table [ SEQ Table \* ARABIC ]: B1 in 3% BSA Blocking Buffer

Ferritin § Tipl Mean | Tipl Tipl Tip2 Mean | Tip2 Tip2
|_(ng/mL) RLU CV | Modulation RLU CV | Modulation
1500 105644 6 437 142698 3 542
250 21358 31 88 24232 26 92
25 2234 22 9 3369 27 13
0 242 18 1 263 14 1
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Table [ SEQ Table \* ARABIC ]: Bl in StartingBlock

Ferritin § Tipl Mean | Tipl Tipl Tip2 Mean | Tip2 Tip2
|_(ng/mL) RLU CV | Modulation RLU CV | Modulation
1500 183278 14 690 170423 18 4. 602
250 22293 25 84 50705 7

25 4581 5 17 4038 8
0 266 13 1 283
Table | SEQ Table \* ARABIC |: B1 in SeaBlock
Ferritin | Tipl Mean | Tipl Tipl Tip2 Mean - Tip2es
(ng/mL) RLU CV | Modulation Medulation
1500 134341 16 516
250 28546 3 99
25 3316 23 14
0 300 14 1
Table [ SEQ Table \* ARABIC ;.|
Ferritin | Tipl Mean | Tipl ' Tip2
(ng/mL) RLU CV" odulation Modulation
1500 L 29 w456 | 105151 14 342
250 0. 24157 31 79
25 AR 3010 23 10
308 11 1
Figure| SEQ:Figure\* ARABIC |: Effect of Coating Buffer Summary
Effect of Coating Buffer
250000
A
200000
o Y
150000 ! - " 4 Comm (Ctrl)
= g ﬁ 8 WB13%BSA
100000 o & B1 StartingBlock
X Bl SeaBlock
# B1 SuperBlock
0 500 1000 1500
Ferritin ng/mL
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1.6 Dilution Linearity

A clinical sample with previously confirmed high ferritin concentration was serially diluted and
run in the assay with both commercial and in-house captures. Results with in-house Fab B1 were
linear and comparable to commercial results. N -

Table [ SEQ Table \* ARABIC |: Dilution Linearity, Commercial CA

Approx. Ferritin

Tipl Mean Tipl

Tip2 Mean | Tip2

(ng/mL) RLU Ccv RLU
1000 126877 5 119284
500 58213 14 66937
250 32108 11
125 16055
75 7562
37.5 5074
Table | SEQ Table \* ARABIC |:
Approx. Ferritin Tipl Mean~
(ng/mL) RLU.
1000
500 59503 18
250 30696 48
8910 43
7093 24
2990 48

Figure [-SEQ Figur

\#. ARABIC |: Dilution Linearity Summary

@ Commercial

SFabB1

Dilution Linearity
140000
120000 &
100000 //@
5 80000
o
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40000 -
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1.7  Capture / Detection Antibody Titration

A series of experiments were performed to determine the optimal concentrations of capture and

detection antibodies. First, the coating concentration of the capture antibody (Fab B1) was tested
at four levels. (Table 18). Due to higher CVs, the 2.5 pg/mL coating concentration, was
eliminated.

CVs.

Finally, the detection antibody was tested again with
6). 1 ug/mL detectlon antlbody prov1ded the best mo

B1 20 pg/mL B12.5 pg/mL
Ferritin Mean Mean
(ng/mL) § RLU cv RLU cv
1500 211093 126963 35
250 39152 33232 22
25 4345 2645 41
208 20
RABIC{: Capture/Detectlon Checkerboard Titration
3120 pg/mL B1 10 pg/mL B15 pg/mL
' Mean Mean
Ccv S/B RLU CvV S/B RLU CV S/B
18 26 13402 20 12
16 - 1122 47
18 9035 30 6241 39 ,
17 24 314 11 29 364 20 17
22 17 4791 23 19 4101 26 13
0 254 15 247 18 233 10
25 2712 12 2315 21 2439 22 _
0.3 0 188 27 14 174 6 13 207 17 12
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Table [ SEQ Table \* ARABIC |: Detection Antibody Titration (CAb fixed at 20 pg/mL)
DAb2 pg/mL | DAb1 pg/mL DAb 0.5 pg/mL |- N
Ferritin Mean Mean Mean
mgmp)| Riu | V] riu | YV | Rw
1500 340675 | 20 | 211093 15 107343
1000 283382 | 19 | 128131 19 85009
250 87162 14 39158 0 21945 .-
100 35107 11 15268 27
25 9181 18 4214 23
5 2064 21 1121 + 19

itration Summary

400000

350000
/"//@

300000
250000
200000 R 4 DAb 2 ug/mL
150000 S DAb 1 ug/mL

50000 e

0

RLU

0 500 1000 1500 2000
[Ferritin] ng/mL

1.8  Assay Formats Comparison
The assay was tested using a stepwise protocol instead of the originally developed co-incubation
format. Both with and without post-sample wash, the stepwise protocol drastically reduced

modulation, without providing any improvement in CVs. Thus, the co-incubation format was
confirmed to be the optimal choice for this assay.
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Table [ SEQ Table \* ARABIC |: 10-10-10 Stepwise

Ferritin | Tipl Mean | Tipl Tipl Tip2 Mean | Tip2 Tip2,
(ng/mL) RLU CV | Modulation RLU aty
1500 97101 14 82 80782
1000 50588 25 42 55027
250 17848 14 15
100 6546 2 5
5 1508 2 1
0 1190 11 1
Table | SEQ Table \* ARABIC |:
Ferritin § Tipl Mean | Tipl Tip2
(ng/mL) RLU CvV Modulation
1500 76435 26 67
1000 42323 17 | 37
250 12011 19 0| 11
100 6425 2 5
S 1384 1
0 1

s.aml;le dilutions of 150X and 2OOX were tested. (Table 23 and 24, Figure
ntage found for diluting beyond the original 100X.

Next, incubation-times of 5-5 minutes and 10-10 minutes were tested in place of the 2-1 minute
original protocol. (Table 25 and 26, Figure 8). Due to the additional incubation time, detection
antibody for these protocols was adjusted down 10-fold, to 100 ng/mL. The 5-5 minute
incubation time showed an improvement in CVs without saturating at the top end of the curve.
This condition was re-tested and the result was confirmed. (Table 27). In addition, the longer
incubation time resulted in reducing the RLU difference between replicate 1 and replicate 2,
eliminating the need to calibrate each replicate separately. The protocol was set as

Generic2 100X _coincubation 5-5.
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Table | SEQ Table \* ARABIC ]: 150X Sample Dilution

Ferritin | Tipl Mean | Tipl Tipl Tip2 Mean | Tip2 Tip2
(ng/mL) RLU CV | Modulation RLU ’ |.Modulation

1500 123735 27 401 147269
1000 91869 23 342 113213
250 23953 20 89 24628
100 10325 12 38
5 929 15 3
0 269 23 1

Table | SEQ Table \* ARABIC |: 200X Sample Dihk

Ferritin | Tipl Mean | Tipl Tipl I Tip2
(ng/mL) RLU CV | Modulation_ Modulation
1500 76027 27 214
1000 66021 26 10 256
250 19342 27 20 67
100 9227 30 24
5 590 18 2
0 305 30 1
Figure [ SEQ Figure\* AR/ “1:-Sai ple Dilution Summary
Effect of Sample Dilution
250000
200000 j,«ﬁ
150000 / 5
5 - & 100x
= 100000
e & 150x
50000 i £ 200x
( 500 1000 1500 2000
-50000
[ferritin] ng/mL
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Table | SEQ Table \* ARABIC ]: 10-10 Co-Incubation

Ferritin § Tipl Mean | Tipl Tipl Tip2 Mean | Tip2 Tip2
|_(ng/mL) RLU CV | Modulation RLU CV | Modulation
1500 274950 15 1183 309416 10 4~ 129k,
1000 217109 19 934 221902 22 2
100 30294 17 130 27843 25
5 1929 17 8 1868
0 232 28 1 240 < -
Table | SEQ Table \* ARABIC |: 5-5 Co-Incubation .
Ferritin | Tipl Mean | Tipl Tipl Tip2 Mea ~Tip2
(ng/mL) RLU CV | Modulation LU |*Modulation
1500 130827 ; $ 747
1000 86682 472
100 10887 63
5 811 4
0 189 1
Figure [ SEQ Figure \* ARABIC
350000
300000
250000 /J@
o, 200000 - . #10-10
= 150000
100000 e W5-5
50000 £ 2-1 (DAb 10x more)
-50003 0 500 1000 1500 2000
[ferritin] ng/mL
Table | SEQ Table \* ARABIC |: 5-5 Co-Incubation Confirmation
Ferritin | Tipl Mean | Tipl Tipl Tip2 Mean | Tip2 Tip2
(ng/mL) RLU CV | Modulation RLU CV | Modulation
1500 112080 10 630 113289 3 759
1000 79745 26 448 83118 20 557
100 10109 18 57 9659 n/a 65
25 2701 2 15 2831 17 19
782 10 4 821 3 6
0 178 13 1 149 8 1
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1.10 Determination of Expected LLOQ and ULOQ

The full 10-point calibration curve was run under finalized assay conditions to establish the
LLOQ/ULOQ. Target was to meet or exceed originally developed assay--L OQ/ULOQ of 10
ng/mL and 1000 ng/mL, respectively. The finalized assay with the B1 Fab :

with LLOQ of S ng/mL and ULOQ of 1500 ng/mL. TN

Table | SEQ Table \* ARABIC ]: Final 10-point Cahbratl n C-

Ferritin
(ng/mL) § MeanRLU | CV | Modulation
1500 112564 7 688
1000 81094 21 495
500 43324 13
250 24818 15
100 10736 13
50 5878 5
25 2766
10 994
5 802
164

Figure [ SEQ Figir :'Calibration Curve (LLOQ/ULOQ)

Qriginal data and Curve Fit
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1.11  Final Clinical Correlation

Ten previously tested clinical samples were run in the finalized assay and compared to prior
results. Correlation with original assay was found to be acceptable.

Table [ SEQ Table \* ARABIC ]: Clinical Correlation, Final Condltlo
Measured Ferritin, ng/mL ¢

Sample # | Bl Finalized | Commercial* | Genway* | Alpco* IBL "

P20 24 28 25
L4 213 248 318 336..
L5 30 58

L7 60 58
L8 409 545

L9 135 152

L1 43

L14 109 122.

L16 47 55

L18 820 1002, : 807
*Note: results for Theranos assayiwf ' apture and results from other reference
assays are from previous testmg na y-development. These values were obtained from
that report. ”

Figure [ SEQ Figuie \* . Flnallied Fab B1 Correlation to Original Assay Results

B1 finalized vs. Commercial (Theranos)

900.00
800.00 y=0.8124x + 0.9098 &

700:00 R? =0.9962 /
600.00 /
500.00 /

400.00 /

300.00
200.00
100.00

0.00

B1 finalized (theranos)

0 200 400 600 800 1000 1200
commercial {theranos)
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1.12
Three separate lots of in-house Fab B1 were produced and coated on tips. A full calibration
curve and 4 clinical samples were run in the assay on each lot of coated tips. Results were very
comparable across all three lots, indicating that the production process is reproducible.

theranos™

dy SRRy

Reproducibility

Lotl

Lot2

ferritin
(ng/mL) | MeanRLU | CV | Mean RLU | CV | Mean RLU
1500 137732 | 16 | 138710 | 10 | 142551 ~ |18
500 44742 19 52103 21
250 27336 16 23827 107
100 9572 11 12422 19
25 2621 38 32 9
10 1227 4 4. 21
5 699 12 | 12
0 100 19

35

Table [ SEQ Table \* ARABIC J: Reprodiicib

Sample #

Measured Ferritin, ng/mL .~

an'f Lot-to-lot CV

11.3
18.6

248
7.1
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1.13  Stability Studies
Stability of reagents was tested to 12 weeks. For the final two time-points, fresh capture tips and
detection antibody solutions were prepared and tested in parallel with stability capture and
detection reagents. Performance of stability reagents matched performance of fresh reagents,
mdlcatmg that reagents are stable up to 12 weeks at 4°C. In-house Fab B] 5w be used as
capture in the Theranos ferritin assay under these finalized condltlons

Table [ SEQ Table \* ARABIC |: Stability

Ferritin Day Week
ngimL, | P2¥1 | Day4 | Day7 | °F 12

' : : Stab-. Fresh

500 50638 | 45317 | 41517 | 33717 31791 | 35177 | 34049

4112 | 3361 | 4941
640 | 955 998
79 81 104

50 6218 | 5433 5587
10 1406 1204 1077
0 115 110 84 <}

4690.,

Figure [ SEQ Figure \* ARABIC ]:

Ferritin 4°C Stability

50000 -

40000 -

30000 -
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20000 -
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