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

1.1. Assay Specifications

Prostate-specific antigen (PSA) also known as gamma-seminoprotein orkallikréis

(KLK3)isa

biopsies in men for prostate cancer test.
The Theranos TPSA assay is de51gn
The assay has a reportable range of 0
international standard TPSA (90: ]O)
with kallikreins 2 and 4.

1.1.1.
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2. ASSAY DEVELOPMENT
2.1.Cross Reactivity and Interference (MTP)

Kaliikrein 2 and 4 were tested for cross reactivity and interference with

Table 1: Cross Reactivity (MTP) Results

TPSA KLK-2 (hk-2)
ng/mi 1 2 Ave. RLU cv ng/mi 9 10 Ave.RLU: CV
200 856317 855768 i 856043 9] 20.00 5855 6252 6054
50 247406 | 250273 4 248839 10.00 5415 5130 5272
20 100853 99317 4 100085 1 5841 5314 5578 7
5 33511 30516 4 32014 7 6068 5412 5740 8
2 19413 14433 4 16923 21 6313 4811 ) 5562 19
0 10094 9015 4 9555 8§ 0.001 4627 4544 4586 1

Table 2: Interference (MTP) Resu

{Back-Calcula% of Recovery
203.29 101.64
50.11 100.23
20.90 104.51
4.90 98.08
2.06 103.09
-0.26
50 ng/ml
ng/ml 6 Ave. RLU CV Back-Calcula % of Recovery
200 400057, 403587 401822 1 190.78 95.39
50 120971 123073 122022 1 49.54 99.08
20 52480 58105 55292 7 20.48 102.42
5 18872 28223.5 18872 #DIV/0! 5.38 107.50
2 1093514359.705 10935 #DIV/0! 2.15 107.63
0 6115 g108" 71127 20 0.61
TPSA In the presence of KLK-4 500 ng/ml
ng/ml 9 10 Ave.RLU CV Back-Calcula % of Recovery
200 399006 431352 415179 6 198.30 99.15
50 124501 134705 129603 6 5296 105.91
20 54786 57426 56106 3 208 104.13
5 18073 18070 18071 0 5.05 100.97
2 10278 10144 10211 1 1.86 93.00
0 4562 4637° 4600 1 -0.40
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2.2. TPSA Standard Curve

The Theranos Analyzer test was completed with a regular serum standard curve to evaluate the
antibody pair dose responses. TPSA calibrators were spiked in low TPSA serum screened by a
commercial ELISA kit. The assay conditions were DAb 15 at 25 ng/mL in Stabllzyme CAb 7 at
5 ug/mL in assay buffer and a sample dilution. A coincubation protocol with 5-5-min was

assay 15 0.0195 ng/mL.

Table 3: TPSA standard curve on Theranos Analyzer.

1l 1178592 3264.80
2
0
160 7| 796879 8 2207.42
6
“““““““““““““““ [927245593100100032 0
171089 14 203024 2 562.39
257525 3
180457 15
.................................. 1 64155 23 177.72
2
13
............................. 12 13479 13 37.34
18
3
2 4088 9 11.32
1
20
4 1538 7 4.26
ego0127 = en 1683 1677: 0
1490 3
0.039 725 1 713 12 1.97
586 #DIV/O!
SRl S 1
0.0195 546 6 582 17 1.61
7547 #DIV/O!
[927245593100100050 | €000259 533 0
5 348 0 61 5. 1.00
370 8
366 2

Figure [ SEQ Figure \* ARABIC |: TPSA standard curve on Theranos Analyzer

THERANOS CONFIDENTIAL Page [ PAGE ]

Confidential

THPFMO0005692048



sy heaithonrs

TPSA Standard Curve
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2.3.Training Set
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In order to evaluate if the antibody pair C7/D15 were able to track TPSA from patient samples,
samples from Bioreclamationwere measured in the Theranos Analyzer as well as with DRG.
The Theranos TPSA assay correlated closely with DRG ELISA, with a slope of 1.57 and R?of

0.985.

Figure 3: Training set—correlation with DRG kit
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Clinical Correlations: Theranos vs. DRG
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We further validated the Theranos TPSA assay wit
reported TPSA concentrations. This PSA sensitiy
levels were pre-quantitated on clinical lab analy
corning. TPSA concentration determined by tt

TPSA values and resembled most with

eptometrix with

it

Table 4: Clinical correlations (Zept

Theranos ' Tosoh .B . . Hybritech

Samples [tPSA] ng/mL [tPSA] ng/mL [tPSA] ng/mL

0.03 0.05

53 1.00 141

3.80 444

8.70 9.02

.......... ! 1 1 50 1339

57 18.00 18.10

22.90 25.13

34.70 38.50

4800 4575

4.38 60.80 63.41

66.10 69.90

88.50 76.29
91.00 111.68

“““ 14 73.72 87.72 104.00 99.87
15 68.28 7625 116.00 94.41

Figure 4. TPSA clinical correlations
|
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Clinical Correlations: Theranos vs. Hybritech
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'"“':'blllzer 1Tt turned out that both stabilizer 1 and 2 are
»1th Stabilizer 1.

Table 5: Detectiori‘a s...cOmparison

Dab 25 ng/m Stabilizer 1 in-house blocking buffer

TESA, ng;mt iF Mean OV Modelation Rilil RUZF tiean Y  doduatinn] Rii RiffZ fioan Y Mndulstion)
gih3d ek 3 148 285 654 BG4 13 14D 801 5% O 113
835 g2 762 524
554 13 771 559
0.0195 18 122 598 £57 808 5 1.23 L ) 520 iz .85
549 -3 ' 532 3
510 557 i86 565
o g 100 379 413 M 15 1.00 507 635 552 7 100
505 685 581 534
401 549 587 588

2.5.Equimolarity

As previously mentioned, when TPSA levels are between 4 and 10 ng/mL, the ratio of free PSA
to total PSA appears to be particularly promising for eliminating unnecessary biopsies in men for
prostate cancer test. In order to monitor the effect of free PSA to total PSA, two sets of
experiments were carried out. In the first set, we were going to find out if 3 ng/mL of TPSA
would be interfered with an either 10%, 15% or 20% of free PSA in a serum free matrix. In the
second set, we chose 10% of free PSA and added itto 1.5, 3, 5 and 10 ng/mL of TPSA. TPSA
used in this assay is a mixture of 90% of complexed PSA and 10% of free PSA. The recovery of

THERANOS CONFIDENTIAL Page [ PAGE ]

Confidential THPFMO0005692051



theranos”

TPSA in each "setting is in a range of 90 -133% percent. This result is acceptable and considered
as equimolarity. However, the result also suggested the more the free PSA used the more affect
with TPSA recovery. Meanwhile, when fixed amount of free PSA was used, lower amount of
TPSA was affected more than higher doses of TPSA.

Table 6: Effects of different amount of free PSA to 3 ng/mL of TPSA

TPSA 3 ng/ml % of recovery
Expected conc. with free PSA Ave. RLU cv Back-Calculated | after correction |-
3.6 Free PSA 20% 22059 13.22 4.5 1243
3.45 Free PSA 15% 19308 19.71 3.9 113.5
33 Free PSA 10% 18621 7.68 3.8 114.4

Table 7: Effects of 10% free PSA to TPSA’

10% of free PSA | % of recovery

Expected conc. | with TPSA ng/ml | Ave. RLU cv Back-Calculated | after correction
11 10 50618 16.22 10.3 93.3
5.5 5 31936 5.76 6.5 117.7
3.3 3 16763 11.95 3.4 103.0
165 10824 9.81 2.2 133.1

2.6. TPS ﬁet-eéting Ability in Serum, Heparin and EDTA plasma

EDTA-plasma was used for the development of the Theranos TPSA assay. Here, TPSA levels in
matched serum and heparin plasma were compared. The average level of TPSA among the 9
serum samples was 0.6 ng/ml compared to a mean value of TPSA at 0.64 ng/ml with the
matched heparin plasma samples. In addition, the two set of data showed a slope of 1.0127 and
R? of 0.9877. This suggests that TPSA level maintains the same no matter serum or heparin
plasma is used. Using the same method, TPSA level in 12 matched heparin- and EDTA-plasmas
was also compared. The result expresses that the Theranos assay can use either EDTA- or
heparin-plasma to measure TPSA because of a slope of 0.95 and R? of 0.968 in the correlation
test.

Figure 5: TPSA level comparison in serum, heparin- and EDTA-plasma samples
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877896
365996
96036
9384
4519

2.7.Interfering Matrixes

113.0
135.4
116.1
111.2
112.4

#DIV/0!

) _Yhes'e. potentially interfering
d not show any signiﬁcant

731572
263027
78387
8319
3880
3440

138.67
36.59

9.80
1.00
0.41

0.35 #DIv/O!

ack-calculatec %aRecovery

160 165.53 103.4

40 36.31 90.7

10 8.78 87.7

0.625 0.61 94.7

0.039 0.05 89.3
0 0.02 #DIV/0!

196.69
41.04
11.46

1.32
0.73
0.72

1224
100.8
106.9
98.5
95.6
#DIV/0!

190.07
41.35
13.07

1.04
0.24
0.24

118.6
102.8
127.6
120.1
86.1
#DIV/0!

HAMA serum

Back-calci %Recavery

166.57 103.7
43.79 107.8
10.86 102.1
119 94.9
0.61 91.2
0.63 #DIV/0!

2.8.Collection Method Comparison

Blood collected via venous draw and fingerstick were compared. The recovered plasmas were
run on the Theranos assay. Among 8 samples, TPSA recovery in fingerstick (F) populations has
an average of 1.47 ng/ml vs. 1.51 ng/ml in venous draw (V) subjects. The % of F/V 15 97.5,
suggesting blood samples collected with either of methods is suitable for the Theranos assay.
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Table 10: Comparison of fingerstick and venous blood draw method

10 205 1.86
G EN .61 0.6
L2 3407 2.88
iiid .84 .75
ave. level 147 1.51
:7".
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3. CONCLUSION

We have successfully developed an immunoassay to detect total Prostate spemﬁc antigen (PSA)
in human serum and plasma. :
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