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

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

Prolactin is secreted from the anterior pituitary gland in both men and wo

WHO International Standard 84/500. Thi
1.1.1 Reference Assays [ TC "Ref en

The following commercial ELISA klts ha
e (Calbiotech ELISA (Cat

Table [ SEQ Table \* ARABIC |: Materials

assay has a reportable range of 2 to 500 ng/mL, and i
International Standard (NIBSC 84/500). Each ug of:

Name Supplier Catalog #
WHO Human Prolactin NIBSC 84/500
Human native prolactin Fitzgerald 30-APO0S
Mouse Anti-Human Prolactin Antibody (CAb) | Fitzgerald 10-P15C
Mouse Anti-Human Prolactin Antibody (DAb) | Acris AMO09307PU-N
Alkaline Phosphatase Labeling Kit (SH) Dojindo LK13

Biotin Labeling Kit (SH) Dojindo LK10
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)

Pituitary hormones depleted serum Sunny lab SF512-2
Carbonate-bicarbonate buffer Sigma C3041
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2. ASSAY DEVELOPMENT
[ TC "ASSAY OPTIMIZATION" \F C\L "2" ]

1.2 Antibody Screening (MTP)[ TC "Detection Antibody Conjugate

Table [ SEQ Table \* ARABIC ]: Antibody Information.

Verification" \fC\1 ""1"" |

ng/mL of detection antlbody in blockmg buffer.

Number Vendor Cat# Type
1 ARP 03-11432 Rabbit-poly
2 Novus NBP1-36388: Rabbit-poly
3 Novus NB 100-62210" IgGl) Mab
4 Novus : 9 (IgG1) Mab
5 Novus Mab
6 AbD Serotec Mab
7 Acris Rabbit-poly
8 Acris Rabbit-poly
9 Mab
10 PRL Mab
11 M94192 Mab
12 M94193 Mab
3 M94194 Mab
70-XG80 n/a Goat-poly
70-XR80 n/a Rabbit-poly
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Table [ SEQ Table \* ARABIC ]: Summary of Best Pairs (MTP)

Assigned Fitzger:

Prolactin (ng/mL) Mean Modulation: %CV Mean Modulation %CV | Mean Modulation %CV Mean Modulation %CV
975000 1833 3 581789 993 0 543828 601 1 109559 3B’ 1
245277 461 2 89556 153 7 68611 76 1 17091 52 5
30149 57 0 10199 17 6 11000 12 2074 6 3
532 1 5 1 21 905 1 4
Assigned Fitzgerald
Prolactin (ng/mL) Mean Modulation: %CV Mean Modulation %CV Mean Modulation
125.00 950153 1578 12 953534 969 4 572858 i
12.50 256714 426 10 272684 277 12 95302
1.25 12041 20 2 29433 30 2 12003
0.00 602 1 18 984 1 18
Assigned Fitzgerald
Prolactin (ng/mbL) Mean Modulation: %CV Mean Modulation %CV | Mean Modulation
125.00 997436 | 1304 4 | 798239 937 586
12.50 301000 393 5 265624 312
1.25 27330 36 4 28454 33
0.00 765 1 0 852 1
Assigned Fitzgerald
Prolactin (ng/ml) | Mean Modulation' %CV | Mean Modulation Modulation ~ %CV
125.00 982771 1281 6 708082 91 487207 324 14
12.50 223364 291 101724 68 16
1.25 28170 37 17759 12 6
0.00 767 1 1505 1 46
Assigned Fitzgerald
Prolactin (ng/ml) Mean Modulation Modulation  %CV Mean Modulation %CV
125.00 825186 1217 534 14 870820 208 2
12.50 268178 177 17 192334 46 1
1.25 35214 20 13 26528 6 2
0.00 1 10 1 14
Assigned Fitzgerald
Prolactin (ng/mbL) Mean Modulation  %CV Mean Modulation %CV
125.00 806 4 512 17 330983 190 16
' 70 14 51282 29 11
. : 8 25 6854 4 23
[ofs 1 33 1 31
A:ééigned :
i Mean Modulation %CV | Mean Modulation %CV Mean Modulation %CV
957006 819 1 674972 439 18 226706 181 22
262424 225 3 169745 110 15 34413 27 16
33742 29 8 18597 12 16 4616 4 15
1 23 1 14 1 24
Assigned Fitzgerald
Prolactin (ng/mL) Modulation: %CV Mean Modulation %CV Mean Modulation %CV Mean Modulation %CV
125.00 472806 1123 13 413702 739 2 601760 423 17 224778 173 16
12.50 70577 168 3 55982 100 2 123834 87 13 31633 24 13
1.25 8016 19 0 6725 12 1 12498 9 16 4286 3 22
0.00 1 8 1 1 1 29 1 64
Assigned Fitzgerald}: :
Prolactin (ng/mL) Mean Modulation: %CV | Mean Modulation %CV | Mean Modulation %CV Mean Modulation %CV
125.00 630551 1085 56 500948 739 5 214929 368 8 569257 179 18
12.50 250003 432 0 36215 53 0 38975 67 2 228321 72 18
1.25 35451 61 4 2510 4 12 4266 7 0 31758 10 32
0.00 581 1 2 678 1 10 1 34 3188 1 10
Assigned Fitzgerald}: :
Prolactin (ng/mL) Mean Modulation; %CV Mean Modulation %CV Mean Modulation %CV Mean Modulation %CV
125.00 896621 1045 3 995777 663 3 397035 397 4 674186 177 15
12.50 217024 253 1 229220 153 5 47937 48 5 223504 59 19
1.25 33568 39 24 28609 19 3 6634 7 1 44597 12 12
0.00 858 1 4 1502 1 14 1002 1 10 3812 1 24
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1.3 Cross Reactivity and Interference (MTP)

Prolactin is a single chain glycoprotein. Its 3-D structure is most close to hGH and placental
lactogen (PL), but only shares 19.8% and 20.3% similarity in primary amino acid sequence with
hGH and hPL, respectively. Despite most of the selected Ab pairs showed-a negligible amount
of cross reactivity, prolactin signal was largely interfered when tested in the presence. of those
hormones, especially with hPL and hGH. In this assay, hGH, PL, LH and FSE
both cross reactivity and interference test. Unacceptable interference we

Y%recovery | Calculated %recovery
0.09 0.19 0.15

Nominal ng/mL{Calculated %recovery
125.00 130.92 104.74

31.25 2876 92.03 006 0.18 0.14
7.81 880  112.61 0.06 0.18 0.15
1.95 182 93.3 0.08 0.18 0.15

0.19 0.15

Calculated %recovery|

Calculated: %recovery | Calculated

0.54 0.43 0.50 0.40 0.53 0.43
0.39 0.31 0.49 0.39 0.90 0.72
0.29 0.23 0.41 0.33 0.51 0.41

0.25 0.20 0.37 0.30 0.51

Nominal ng/mLiCalculated covery| Calculated %recovery|Calculated %recovery|Calculated: %recovery | Calculated %recovery
125.00 125.49 100.39 0.32 0.25 0.34 0.28 0.24 0.19 0.18 0.14
31.25 33.63 107.61 0.28 0.23 0.24 0.19 0.18 0.14 0.20 0.16

7.81 6.62 84.68 0.31 0.25 0.18 0.14 0.15 0.12 0.16 0.13
1.95 2.35 120.34 0.23 0.19 0.16 0.13 0.15 0.12 0.18 0.15
0.49 0.47 97.24 0.20 0.16 0.14 0.12 0.13 0.10 0.14 0.12

Nominal ng/mlCalculated %recovery| Calculated %recowvery|Calculated %recovery|Calculated: %recovery | Calculated %recovery

125.00 124.53 99.62 0.11 0.11 0.18 0.14 0.10 0.08 0.1C 0.08
31.25 3291 105.32 0.11 0.10 0.13 0.10 010 | 0.08 0.1C 0.08
7.81 6.36 81.43 0.10 0.12 0.11 0.09 0.10 0.08 0.09 0.07
1.95 2.33 119.50 0.10 0.08 0.10 0.08 0.10 0.08 0.1C 0.08
0.49 0.47 96.44 0.10 0.10 0.10 0.08 0.10 0.08 0.09 0.07
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Table 6: Interference (MTP) Results

Nominal ng/mL|Calculated%recovery Calculated %recovery|Calculated%recovery|Calculated %recovery|Calculated %recovery]
125.00 125.45 | 100.36 96.69 77.35 125.04 © 100.03 | 106.02 84.82 118.41 94.73
1.25 1.25 100.18 1.18 94.00 1.70 126.36 1.13 9.Qf‘1 99.83

0.00 0.27 0.81 0.43

Calculated
114.30

Calculated
93.11

Calculated
125.22
1.25

Nominal ng/mL
125.00

Yorecovery
100.18
100.09

Yrecovery|
74.49
103.57

%recovery| ted Y%orecovery

Calculated
107.54

Calculated Calculated?

109.03

Calculated
124.89

Nominal ng/mL
125.00
1.25

Jorecovery
99.91

Yorecovery| Yorecovery|
86.03

96.33

orecovery orecovery

aicuiaie

: 12010  96.08 93.96
67 | 098 7856 7736
0.54

| cal rators (Fitzgerald) were prepared in pituitary depleted serum.
Abat 100 ng/mL in Stabilzyme, CAb at 10 ug/mL in Assay buffer

Figure | SEQ igure \* ARABIC |: Theranos system screening of top Ab pairs
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Theranos Screen of Top Ab pairs
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1.5.2 Detection Antibody Titration

Next, Biostab and 3% BSA blocking were tested for detection antibody stabilizers in the

Theranos system in order to know if they behave better than Stabilzyme buffer. In this test,
capture antibody C13 at IO ug/mL in 3% BSA-TBS blockmg buffer was. used Sample dilution is

Figure 3: Stabilizers optimization for detection antibod
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1.5.3. Biostab lot-to-lot comparison
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Two lots of Biostab were tested for their consistency in producing good signals
(lot#1386193 and lot#45923) tested showed very similar results.

Figure S: Two lots of Biostab comparison
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100800

Capture anttbody (C13) at 10 ug/ml in 3% BSA blocking buffer
Detection antibody at 25 ng/ml (D10) in Biostab buffer
Calibrator from WHO prepared in depleted serum

Sample dilution 1:10

Table 7: Prolactin standard curve in serum

. The two lots

| 0-was used for prolactin assay in the Theranos system. Using
-eurrent prolactin ELISA displays a nice detection range from 5 to
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500 385245 409828 455492 11 1896 499.9
1
| 467573 450056

400 426733 398136 386671 10 160.9 379.7
....... 394713 | 315854

300 435352 395269 332716 20 1385 299.8
285852 282145
302543 295133

; 257696 10 1073 207.4
231230 233080
 ze7738 aaasn1

100, 167865 166003 134733 20 561 94.5
137476 102631

S0 90511 74875 71585 17 298 50.2

160000 -

(] 100 20C 3¢ 4G0 500
Prolactin norminal (ng/mL}

1.7 Training set

1.7.1 Clinical samples

Twenty clinical serum samples from Bioreclamation were tested on the Theranos System with a
1:10 sample dilution. There were no pre-measured concentrations of prolactin, so the results
obtained from the Theranos system were further compared to other two commercial prolactin
ELISA kits (Calbiotech and Genway). The compared clinical correlations were summarized.
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Prolactin level achieved by Theranos in these pregnancy samples produced acceptable
correlation with two other ELISAs.

Table 8: Clinical Samples - Training Set Results

Cone =107(0.301*(LOG(RLY

Figure 7: Correl

P2 27 228.4
P3 26 115.5
P4 26 178.6
P5 27 181.8
P6 29 83.8
P7 9 61.6
P8 36 237.3
P9 36 257.0
P10 24 32.9
P11 36 308.7
P12 28 377.7
P13 10 84.7
P14 26 156.2
P15 36 225.2
P16 37 201.7
P17 14 73.8
P18 36 303.1
P19 10 52.1
P20 27 210.8

Mean 170.1

Theranos

400 -

300 -

200 -

100 -

0

Theranos vs. Genway and Calbiotech

y = 1.4998x - 6.6754 @
R?=0.9154

y=0.5999x - 18.923

4 Theranos vs. Genway
§@ Theranos vs. Calbiotech

0.0

200.0
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Figure 8: Correlation of Genway ELISA Result to Calbiotech Result

Genway vs. Calbiotech
600 -

1oy =23751x+ 35143
500 R?=0.9381

400 -
300 -
200 -
100 -

0

Calbiotech

00 500 1000 1500
Genway

1.7.2 Normal EDTA-plasma

Prolactin level in ten nor j f" DT A-plasma was also evaluated by the Theranos
system. The values were als '  Genway and Calbiotech results. The results are well
correlated among diff “

P 5 y = 5.3819x- 14.5681
g 2 300 - Re=0708 7
£ - = -~
B 200 #Theranos vs. % :
2 Genway o 200
= 100 wTheranos vs,

Calbictech 10.0
0.0 ; ; '
0,0 20.0 4.0 80.0 oo oo 10.0
100 - Genway

Table 9: Plasma prolactin levels tested by Theranos, Genway and Calbiotech
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ng/mi theranos | Genway | Caibiotech
D1 5.5 4.2 91
D2 4. 3.4 51
D3 45.7 87 459
D4 14.6 7.1 8.5
D5 6.5 3.8
D& 4.8 3.0
D7 5.4 7.3
D8 7.8 52
Da 3.5 3.2
D10 4.3 3.8
mean 10.7 52

1.7.3 Whole Blood Screen

To verify the normal range in whole.
dilution. Prolactin in the same plasm

Tablel10: Prolactin level in whole

Whole blood in EDTA lProlactln
Summary |Blood ID di Plasma
1|W070511201072 )| % 3.62
2 17 " 8.24
2.07
4.12
5 2.72
6/W07 2.99 6.79
7IW07051110085 1.90 4.63
8|W070511113531 1.61 3.12
9|W070511100857 2.91 5.73
10|W070511113545 15.29| 18.85
Ave. prolactin level ng/mL 3.29 5.99

1.8 Effects of Sample Dilution

The effect of increasing sample dilutions was tested, with 1:10 and 1:25 dilutions. Assay

od samples were screened a 1:10 sample
nd these results corresponded with the

conditions were DAb 100 ng/mL in Biostab and 10 ug/mL CAb. The 1:10 sample dilution
provides a very linear assay with good sensitivity. At 1:25 the assay modulation is still sufficient

to ensure the required sensitivity of 5 ng/mL despite of a slight lower sentitivity.

Figure 10: Effects of sample dilution: 1:10 vs. 1:25
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1. 9 Effects of Post Sample Wash

Post sample wash was also tested. When sample dilution 1:10 was used, post sample wash did
not generate additional benefit. Instead, it lost signal at higher doses of the standard curve.

Figure 11: Post Sample Wash Effects

Test PSW protocol

500060

400600 -

300060

4603 486008

264513 4
59995
24901

282010
73869
30291

7450
2452

9357
2525

8.9
17.0
11.6
15.0
10.9
23.8

518103
242798
69501
31453
8448
3335

9.8
13.6
11.7
20.0
12.6
4.2

1. 11 Effects of Reagent Incubation Time

The effect of shorter reagent incubation times was tested with 10-10-10 minute and 5-5-5 minute
of sample, detection conjugate, and substrate incubations respectively. Assay conditions were
DADb 25g/mL in Biostab, 10 ug/mL CAb, and 1:10 sample dilution. Shortening the incubation
times to 5 minutes decreased the modulation across the standards. Therefore, a 10-10-10 assay

format is optimal.

Figure 12: Effects of Reagents Incubation Time
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Figure 13: Matrix effects

recovery of prolactin spiked into these potentially interfering matrixes was
evaluated on the.Theranos System. The assay did not show any significant interference from
above mentioned samples, spike recovery was within 20% of nominal (Table 11).
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: N8pikad in hemolvzed

Matrix

+WHO standard

pikad in lipsmic

S

Spiked in icteric zerun

serum
Spiked in RF sag

Prolactinn

Table 15: Spike recovery in EDTA vs. Heparin plasma

Spike recovery Donor | Donor 1l Donor Il
Prolactin EDTA Heparin EDTA Heparin EDTA Heparin
500 95 75 95 73 90 73
g/mb
50 82 71 88 79 70 60
ng/mL
5 69 68 97 98 83 74
ng/mL
Ave. % Recovery 72 853 84 84 69

plasma, paired plasma from 3 donors were tested. Four doses of prolactin were spiked and the
spike recovery was calculated against the standard curve using calibrators prepared in serum.
EDTA-plasma is a better matrix in spike recovery than Heparin-plasma, as shown in Table 12.
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1.14 Determination of Expected LLOQ and ULOQ

Prolactin serum calibration was performed on the final assay conditions of 25 ng/mL DAbD in
Biostab, 10 ug/mL CAb, and a 1:10 sample dilution with 3 cartridges per pomt The LLOQ was

5 ng/mL and the ULOQ was 500 ng/mL.

521293
500 336001
400 288247
300 194239
200 135831
100 61115
50 34662
20 13698
10 8097
5 4703
2 2923
0 1862

e fi

Conc = 107(0.177T1 *(LOG(RLU))*3 2.

Figure 14: Serum Standard C

1000000
100000
10000 Desired LLOQ
2 Desired ULOQ
. LLOQ accurac
1000 Q racy
LLOQ precisio
_1_|_|_|.|,u| §. B 3 858 §. 5 3 gBpRs’ £ 5 B B8R ULOQ accurac‘l
10 , *r “ ULOQ precisio
1 10 100 1000 10000

prolactin (ng/mil)

%  Original Data

‘essssmmsssee [ |

1.15 Precision test
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Prolactin analyte in serum were run 3 times in the Theranos system with the final condition
described above. The capture surfaces (Tips) for the 3 tests were from the same lot. The standard
curves were aligned to each other with nice overlay.

Figure 15: Comparison of 3 standard curves

Comparison of prolactin standard curves
500000
# 1st
400000 ;
8 2nd /’%
& 3rd )
300000
=
—d
-4
200000 - P
100000 - g
0 i i i
0 160 200 300 400
Prolactin Nominal {ng/mL)

1.16 CV test
To test the variation in the Theranos system, two tips were taken from each of the 24 cartridges
and selected for the CV test. Prolactin at 100 ng/mL was chosen for the test level. Both inter-,

and intra-cartridges as well as total CVs were determined for the tips from the 24 cartridges. All
the CVs determined were equal or less than 15%, at the acceptable level.

Table 17: CV test
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could result 1

Table 18: Protocol test

Catridgel 50543 49275] 54384 7296 13 4775  4.692 88.6 73.7 81.1 10.5 13.0
Catridge2 67996; 59551| 63773 5972 9| 4832 4775 100.6 88.6 94.6 8.5 9.0
Catridge3 " 1A102233 52505 52505 ~4 HVALUE! 4.720 78.4 78.4
Catridged 88613 86579| 87596 1438 2| 4947 4937 129.6 126.8) 1282 2.0 1.6
Catridge5 69624 55056 62340 10302 17|  4.843 15.9
Catridge6 57459; 73790| 65625 11547 18|  4.759 16.9
Catridge7 69978 opa3a| 80208| 14464 18] 4.845 17.3
Catridges 81338; 82472| 81905 801 1| 4910 0.9
Catridge9 59954  58086| 59020 1320 2| 4778 2.2
Catridge10 84097, 71313| 77705 9039 12| 4925 11.1
Catridge11 63800 67105 65452 4.805 3.4
Catridge12 83490 70389| 76939 11.5
Catridgel3 " 72208 74801 73504 2.4
Catridge14 61030 69127| 65078 8.5
Catridge15 78958 79275 79116 i 03
Catridgel6 82752.  70274| 76513 11.0
Catridge17 79241 81995 80618 2.3
Catridgel8 " 71026:734534 71026
Catridge19 90173 B5728| 77950 97.4] 1146 24.4 21.3
Catridge20 61901: 74487 68194 +109.8 100.9 12.6 12.5
Catridge21 72463 70071 71267 103.6| 105.2 2.4 2.3
Catridge22 82041 58133] 70087 86.5 103.5 24.0 23.2
Catridge23 68375 63814 66094 94.7 97.9 4.6 4.7
Catridge24 61273!  58981| < 68127 87.7 89.4 2.3 2.6
Mean  |STDEY | Mean  [STDEV  |CV

Total CV : Total CV 104 15 14

Inter CV Inter CV 104 13 13

Intra CV Intra CV 9

tion;; in addition, coincubation formats were also selected, where final
of"detection antibody is 2.5 ng/mL. All the formats tested were satisfactory and
Yery-short running times.

10X {10-16-18 min} 10K {2-2-1 min} 5% {2-2-1 min} Coincubation 10X {21 min}  |Coincubation 10X {5-5 min} | Loincubation 25X {5-5 mia}
Profactin: Mean - (¥ Modulstion | Mean OV Modulation| Mean LV RModuletdon| Mean - CV - Modukdon | Mean LV Modulath fiean ¥ Modulaton

e 3BIBZ | 169 3BEE 18027 3B 516 34332 287 88 467 31 1506 27706 36 KRG 22053 4.7 1267
it} 195352 ¢ 115 56 7887 %& 5.3 13857 9.8 3.9 31567 144 79.3 1436% 5.1 a8 8402 158 48.3
50 41288 | 12.8 W2 1004 167 &1 3421 8.8 10.8 6542 £.3 164 37 1e 132 1926 i4.2 111
28 18453 5.2 3.0 837 78 27 1572 123 5.8 2361 104 5.4 i 23 3.E 948 823 5.4

H 5201 BT 5 47 193 i 536  13% 18 565 17.3 s 3538 63 2.5 340 58 8

[ 2088 0 1L9 L0 313 130 10 316 8.6 1.8 399 3.5 1.8 1369 47 1.9 174 7.3 18
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1.18 Stability test

We evaluated Cab stability by running on the Theranos system using Dab kept at 4 degrees. For
Dab stability test, MTP plates were coated with fresh Cab each time to evaluate Dab stability at
room temperature and 4 degrees. Cab is stable for the tested time period. However, Dab at room
temperature lost about 50% of the activity. Therefore both Cab and Dab are.recommended for 4-
degree storage.

Figure 16: Cab stability
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Figure 17: Dab stability
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