DX 09306

T

theranos

redefining heoalthenre

This Assay Development Repor:’(*\mﬁta‘ 5 Theraizo C \nﬁdémiai Information and is being provided under
the parties” Mutual Confidentiality Agreement. “Any further dissemination, use or disclosure of this
whole orin part, is strictly prohibited.

THERANOS CONFIDENTIAL Page 1

Confidential THPFM0005445024



Tod

theranos

redefining hewl

Contents

1 ASSAY INFORMATION......iciuernns

1.1 ASSAY SPECIFICATIONS ........ everirevere e aasereagan
Reference Assays
1.1.1  Materials and Methods

2 ASSAY DEVELOPMENT ......cceeueeeeeens 2 - ShxSipaines Siganiingeesnnnnnens 6

2.1 ANTIGEN CAPTURE wvverereesieseeeessessesconseesesssasesessassessasesearesssseeeseans
2.2, CAPTURE SURFACE TITRATION
2.3 DETECTION ANTIBODY STABILIZER ...
2.4 SAMPLE DRUTION EFFECT ottt e ieiieeienieee v cvnains e snan s en b S T o0 S0 Sk B s en sa e e B Fer s bt e e e teenrenranresnnsnrannes 10

2.5 DETECTOR ANTIBODY TITRATION I i - T OIS 10
2.6 EFFECTOFASSAY DILUENT. ..o 4 e 11
2.7 EFFECT OF ASSAY INCUBATION TIME . 3 e R rerevrrren s e e s 16
2.8 ANTIBODY INDEX-ASSAY CUTOFF VALUE AND CLN@L@@RRE ] SN N 16

2.9 ASSAY SPECIFICITY: RF, HAMA ... : N TSRS OIOPPUTRPTN 20
2.10 ANTI-COAGULANT EFFECT...... .20
2.11 HEMATOCRIT EEFECT 1aiviniviinnasinvnsn Siai s S s e S sie s 5s S o5 F 4454540 aaaesabwa iwabnawabasbaivabas b v b aa bbb v ' s s e 0 21

2,12 Cross ReacTviTY: OTHER COMMON DISEASES e tsq i abst s ese et escs st 23

3. ASSSAY SUMMARY................ e b oot bt s sessensssssnsssssssssssssssseseesasssssssssmssEsass s 25

4.  CLINICAL EVALUATION..., hrereer Nl assaseessssssasssss s masran e AsAARAR AR R SRR 26
THERANGCS CONFIDENTIAL Page 2

Confidential THPFMO0005445025



theranos™

redefining healthoare

List of Tables

Table T: MAterials . ....cooii i
Table 2: Antigen Capture Screen
Table 3: Capture Titration 10ug/ml and Sug/ml B19 VLP VP2 ... S0l 8
Table 4: Capture Titration Sug/ml and 1. ASug/ml BIOVLP VP2 i 8
Table 5. AP Conjugate Stabilizer ........................... SO
Table 6: Sample Dilution Effect ... i i 10
Table 7: Detection Titration ..o, 211
Table 8: Theranos 3% BSA assay buffer ... - .12
Table 9: 7 re ¢ 3

Table
Table 12: buper Block assay buffers
Table 13: Effect of Assay Incubatlont‘m
Table 14: COV Calculation.............5
Table 15: Clinical correfation normal dofiars- g
Table 16: Clinical correlation Qeracare Po&n\/e ’F}ter
Table 17: Assay Specificity: RE, HAMA ... ¢
Table 18: Anti-Coagulants Effect and Ant}boy Index correlation compare to reference assay ...21
Table 19: Hematocrit Effect Slbpe :
Table 20:
Table 21:
Table 2’):

THERANCS CONFIDENTIAL Page 3

Confidential THPFMO0005445026



thergnos™

redefining healt bicare

1 ASSAY INFORMATION

1.1 Assay Specifications

or current infection. Blood test can determme if the person is suscepilbla,\
or recently infected. The infections of Parvovirus usually gﬂ away. orN S
mamly etfect grade school age chlldren and spread throuﬂ \dropl\ ( respwa’wry secreuon)

may lead to sermus comphca’non in preonant WO
anemic. Patient with immunocompromised or pregqant paﬁfe
lead to life-threatening complication. Phys;tbtan
dlsease in chlldren Parvowrus BIQ\IgI\/ detech

This report describes the assay de,x elopmegt and performance of the Human Parvovirus B19 1gG
immunosorbent assay (ELIS A) usmg Iherdnos\Assay ‘Systems.

plasma (l1—heparm EDT A) and blood (EDTA). The Parvowruq IgG presem in serum, plasma
and blood wﬂibmd o Parvovirus capture antigen for 10 minutes followed by wash cycle to wash
away unbound Parvovirus IgG and other non-specific immunoglobulin. After the wash step,
detection antibodies mouse anti-human IgG alkaline phosphatase conjugate is added. Mouse
anti-human IgG-AP recognized and bind to the present Parvovirus IgG-Parvovirus antigen
complex. Incubation of this complex for 10 minutes, follow by wash cycle to wash away
unbound detection antibodies. The whole complex mouse anti human IgG, Parvovirus 1gG and
Parvovirus antigen is detected by addition of Alkaline phosphatase substrate and incubates for 10
minutes. AP conjugate mouse anti human IgG activated by AP substrate result in enzyme
activation of chemiluminescense is read in relative light units (RLU) on Theranos system.
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Table 1: Materials

Name Supplier Catalog #
Parvovirus B19 VLP VP2 antigen Diarect 48000
Mouse Anti-hlgG clone 2C11 Novus NB100-2046
Parvovirus B19 IgG Enzyme Immunoassay | Liaison-Biotrin 519IGUS

e %

Alkaline Phosphatase Labeling Kit (SH) Dojindo LK13-10
Theranos Substrate Theranos In House -
Assay Diluent (Protein Frec) Picrec 37570

Theranos AP Conjugate Stabilizer Theranos * .| InHouseo

Tris Buffered Saline with Tween 20 Sigma T9039-10PAK.
Theranos Cartridge Theranos | In'House >
Theranos System Theranos . [ InHouse
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2  ASSAY DEVELOPMENT

All experiments used three cartridges per sample with two tips per cartridge per condition anless

otherwise specified.

2.1 Antigen Capture

The Thcranos tlps were coatcd Wlth antlg\,n in; Carbona £xmrho -atc uffc at ‘iug/ml The assay was
hatasc conjugatc mouse anti

Both capture antigens performed well resultmg in ]ngh modulatlon compared to assay buffer (3% BSA)
alom, X0 s;unplc Ovuail mu,r-caxmdgu pumnlagu\ £ CV was less than 25%. Theranos tips coated

n lowur RLU count for normal donors {parvovirus 1gG ncgative,
1ﬁ;:ant‘ hwher RLU count for Parvox /irus posm\e donors.
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Table 2: Antigen Capture Screen

Sample ID

Stanford Normal Donor 1

Stanford Normal Donor 2

Stanford Normal Donor 7

Stanford Normal Donor 16

Stanford Normal Donor 17 25.1 15
Seracare Positive Titer 1 12.0 1361
Seracare Positive Titer 2 372118 23.9 1352
Seracare Positive Titer 3 1294897 14.0f 1072
Seracare Positive Titer 4 103247 18.3 375
Seracare Positive Titer 5 429442 19.8 1560
3%BSA 19.6 275 25.6 1

N
Parvovirus®

}9\7 \KE;Z cépture antigen was titrated to determine optimal surface concentration.
Theranos lips\”sg\)\atgd vith VP2 antigen at 10ug/ml, Sug/ml, 2 Sug/mi and 1.250g/ml were evalnated.
Reader protocol was Generic2-100x-PSW-10-10-10. Novus clone 2C11 mouse anti human IgG-AP

conjugated detection antibodies was used at 100ng/ml in Theranos 3% assav buffer. Samples were tested

in triplicate with two tips per cartridge per samples.

Antigen concentration at Sug/ml and 2. Sug/ml performed better than 10ug/ml and 1.25ug/ml tips capture

for modulation and precision. For further experiments, VP2 antigen capture antigen at 2.5ug/ml in

Carbonate-Biocarbonate buffer was selected. Seracare clinical samples with low titer samples were tested

to ensure that the assay was able to detect low positive samples (Table 3 and Table 4).
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Table 3: Capture Titration 10ug/m! and Sug/ml B19 VLP VP2

AR o

O

loodha :

{pooled 1,2,7,16,17)

Seracare Positive Plasma 3 579010 8.3 529
Seracare Positive Plasma 4 207796 2.9

Seracare Mix Titer 4 {low positive) = 88423 116 78
Seq'aéare Mix Titer 6 {low positive) - 36606| 205 148
Seracare Mix Titer 8 {low positive) o 43629 20.9 52
Seracare Mix Titer 9 {low positive) 96731 17.9 268
Seracare Mix Titer 21 {low positive) 8&2 12.7 113
3% BSA i 1 315 259 1

Table 4: Capture Titmﬁo

Bloodbankdo i7142; 33,

{pooled 1,2,7,]

Seracare Positive Pfha\,smaksk 427465, 2357  1342¢ 85188: 169 229
Seracare Positive Plasma 4 0 123685F 209 3881 47584 20.0 128
Seracare Mix Titer 4 {low positive) 38284 22.4 120 13659 134 37
Seracare Mix Titer 6 {low positive) .53127¢ 1561 167 19887f 148 53
Seracare Mix Titer 8 {low positive) 20108} 17.9§ 63 12078 163f 32
Seracare Mix Titer 9 {low positive) ) 142598 17.5 448 41907 - 189¢ 113
Seracare Mix Titer 21 {low positive) 445680 53]  1400f 16188 25.4 44
3% BSA 318 23.0 1 372 20.0 1

THERANCS CONFIDENTIAL Page 8
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2.3 Detection Antibody Stabilizer

To test the effect of detection antibody stabilizers, Novus clone 2C11 was diluted in Theranos AP
conjugate Stabilizer, Surmodics Stabilzyme, and Sigma Biostab at a concentration 100 ng/mL. The assay
was performed using the Generic2 100x-PSW-10-10-10 and capture antigen aﬁ iug/m The best
perfornmung diluent was Theranos AP Conjugate Stabilizer. Samples were run in “u\lph a( ath two tips
per cartridge. o

titer samples remain hlgh (Table 5).

Table 5: AP Conjugatc Stabilizer

Stanford‘Normal Donor2
Stanford Normal Donor 3 \ \2-2\2'\ 19.4 1 600 29.4 1
Stanford Normal Donor 5 254 24.1 1 533 28.4 1
Stanford Normal Donor 10" 11350 135.2 1 403 7.4 1
; 1 242 16.3 1 541 25.2 1
2 267 1302 1 633 29.3 1
Stanford Nm\n\xal [\)0} 27.3 1 341 253 1 398 43.2 1
Stanford Norm;l D;;\r\mb ‘5'1\ 14 |1 219 1194 1 430 212 1
Seracare Mix Titerz(;;s'éftive) 40276 17.6 125 jee28 1113 25 3736 14.8 7
Seracare Mix Titer 6{low positive} {15310 299 | 48 2354 1132 9 2640 10.6 5
Seracare Mix Titer 21 (low positive)| 14520 54.6 45 2473 8.2 9 2031 22.8 4
Seracare Mix Titer 10 (negative) 11782  123.2 6 e 107 2 3768 185 7
3% BSA 302 20.4 1 539 26 2 467 38.1 1
Sunnylab Positive Plasma 155271 13.8 483 33688 6.6 127 161610 18.5 315
THERANCS CONFIDENTIAL Page 9
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2.4 Sample Dilution Effect

To determine the optimal dilution factor for samples, 100x, 250x and 500x were tested. Reader protocol
Generic2-100x-PSW-10-10-10 and Novus clone 2C11 mouse anti human IgG- AP uonjugate at 100ng/ml

in Theranos stabilizer were used in this assay.

tanford Normal Donor

Stanford Normal Donor 10 18 39.3 1
Stantord Normal Donor 31 117 391 ] T
Stanford Normal Donor 48 15 152 343 1
Stanford Normal Donor 49 T I : 168 193 1
Stanford Normal Donor 50 T ?‘3 228 1 155 22T 1
Stanford NormaT UoRor 51 135 294 T 152 333 T
Slanford Normal Dorior 53 115 351 i 122 26.7 1
Stanford Normal Donor 54 118 327 T 109 1972 1
Stantord Normal DNor 55 159,372 T 1271673 T
3108 558 21 2118 241 16

4434 67.1 31 4398 36.2 33

1011 330 7 1039 182 ]

2187 397 1% 1359 323 10

! C 858 330 6 454 506 3

Seracare Mix TE&‘Q ({ow pqs?"s{\?ﬁf» 18y T77 T E90LT4ED 48 45490 15387 35
Seracare Mleleilve) 1321 105 8 461 205 3 338 216 3
Seracare Mix Titer 11 (nega‘tlveJ 784 3820 5 272 373 2 199 258 1
Seracare Mix Titer 17 {negative) 387 201 Z 225 NS Z 153 290 1
3% BSA 162 2439 I 127 40.7 1 110 235 1

Sunnylab Positive Plasma 81589 118 506 18580 48.¢ 131 21134 164 157

2.5  Detector Antibody Titration

The anti-human IgG-AP conjugated was titrated at 50ng/ml,

concentration

25ng/ml and 12.5ng/ml to determine optimal

Detection antibodies concentration at 235ng/ml was determined to be the optimal for the assay (Table 7)
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Table 7: Detection Titration

Stanford Normal Donor 5

Stanford Normal Denor 10 238

Stanford Normal Donor 31 243 20.1 i 153
Stanford Normal Donor 48 198 209 1 a4 166,
Stanfard Normal Bonor 49 252 261 1 B 180
Stanford Normal Denor 50
Stanford Normal Donor 51
Stanford Normal Donor 53
Stanford Normal Donor 54 98 24.8; 1
Stanford Normal Donor 55 102 18.3 1
Seracare Mix Titer 1 (positive) £339 A8.1 A8
Seracare Mix Titer 19 (positive) 11561 22.3 87
Seracare Mix Titer 4 {low positive) 844 62.9] 6
Seracare Mix Titer 6 (low positive) £001 37.0] 45
Seracare Mix Titer 8 (low positive} 3607 10.2] 22 1563 4101 12
18904 189 117 ) 5246 20.1] 40
1321 105 8 615 33.8 5
784 332 5 264, 37.8 2
387, 20.1; 2 ) 2538 14.6/ b3
162 249 B 77 11.9 1
81589 11.8: 506 30535 30.4 230

2.6 Effect of Assay Diluent

Several assay buffers were tested to determine the optimal sample diluent for this assay. Theranos 3%
BSA assay buffer, Theranos 3% assay buffer with 200ug/ml HBR, Pierce Protein-Free, Pierce Starting
Block, Picree Superblock and Surmodics Protein-Free assay buffer.

Picrce Protein-Free assay diluent gave lower background (low RLU) count for the parvovirus IgG
negative samples, thus yielding a larger separation of positive and negative titer samples. Pierce
SuperBlock assay diluent also yielded similar result as Pierce Protein-Free buffer. Pierce Protein-Free
assay buffer also gave lower inter-cartridge % CV. During this step of assay optimization, additional
clinical samples were tested with the Pierce Protein-Free to ensure good correlation with the reference
assay results (Table 8 to Table 12).
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The Antibody index was calculated using the following formula:

Antibody Index = Mean RLU (confirmed negative donors) + (10* Standard deviation
(confirmed negative donors))

Table 8: Theranos 3% BSA assay bufter

Sample ID
Stanford Normal Donor 20

Bioreclamation Narmal Donor 58

Bioreclamation Normal Donor 4

Bioreclamation Normal Donor 3

Bioreclamation Normal Donor 8

Bioreclamation Nermal Donor 12

Seracare Posjtive Titer 3 1157973 039 736
Seracare Positive Titer 4 48895 134 3 0.16 . 6.38
WHO 101U/ML 182 10 058
Seracar\e Mix Tite’[wlé - 902f 173 0 - 0.00 0.30

' , 1131 185, 0 0.00 0.30
é;fa.ﬁa{, ) Mf x“ﬂ terds 961 119 0 0.00 0.10
Serac‘are‘l‘\\\/ﬁ;{iﬂte’a‘rﬂ« - ) 4213 ) 170 Q0 0.01 2f10
Seracare Mix Titer 6: 9124¢ 118, 1 003 1.40
Seracare Mix Titer 21 S 7817 2486 0 Q.03 2.10

THERANCS CONFIDENTIAL Page 12
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Table 9: Theranos 3% BSA assay buffer with Pierce Protein-Free, Surmodics Protein-Free assay buffers

Sample ID

Stanford Normal Donor 20

7

Bioreclamaticn Normal Donor 58

Bioreclamation Normal Donor Donor 4

Bioreclamation Normal Donor 3

Bioreclamation Normal Danor 8 581
Bioreclamation Nermal Denor 12 284
Seracare Positive Titer 3 25230
Seracare Positive Titer 4 26207
WHO 101U/ML 108250

Table 10: Theranos 3% BSA with

buffers

Bisreclamation Normal Donor 3‘ 1386 185 0 0.01 3804 0L 0 0.01 828 47 0 0.02 0.20
Bioreclamation Normal Donor 8 27982 80 3 C27p 66842 158 4 0.24 4285 45 4 0.25 0.10
Bioreclamation Normal Donor 12 13328 s 1 003 13764 361 1 005 18318 117 2 011 020
Seracare Positive Titer 3 3879C 287 7 038 8846,  33.01 ! ) 0.3% 23566, 241 2 0.14 736
Seracare Positive Titer 4 13312 1008 2 013 689580 279 A 0250 42745 745 ERYs 6.8
WHO 10107 a0, 71| 3 ST (L % I 0.03} T %29 08
i
THERANCS CONFIDENTIAL Page 13
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Table 11: Pierce Protein-Free and Surmodics Protein-Free assay buffers

AR

Sample ID

Stanford Normal Donor 20
Bioreclamation Nermal Donor 58
Biareclamation Normal Donar 4 114 0.05 0.20
Bioreclamation Nermal Donor 3 117 0.28 0.20
Bioreclamation Normal Donor 8 128 0.09 0.10
Bioreclamation Nermal Donor 12 146 006, 020
Seracare Positive Titer 3 : 35100 28.1 153 16.22 7.36
Seracare Positive Titer 4 19111 211 83 878 538
WHO 101U/ML 62246 176 271] 2859
Seracare Mix Titer 10 320 229 1 0.15 030

: 37 0% 311 28 1 014 030

10260 17} 107 1l 008 0.10
Seracare Mii{l\}e Zi /34.4 15 482 “4‘215‘8 23.2 ) g 0.99 o 210
Seracare Mixrit&;} b 7463 212 59) 1878 5369 254 EE 247 140
Seracare Mix Titer 21 ) 5383 164 421 1354, 5393 15.0 23 248 219
SeracarePositiveTiter 1 17778 296 140 4473 11141 175 49 512 510
Seracare Positive Titer 2 12248 143) 971 3082 3863 27.0 17 1.77 460
SeracarcPositiveTiter3 | 10229 154 B 2574 essi 216 28 303 510
Seracare Positive Titer 5 31664 253 250 79567 9259 2500 40 425 5.60
Seracare PositiveTiter 8 24120 195 19 6.07 1100 262) 50 051 2.20
Seracare Positive Titer 9 30426 142 240 76.56 17342 2556 76 797 2.80
THERANCS CONFIDENTIAL Page 14
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Table 12: Super Block assay buffers

Sample iD

Stanford Normal Bonor 2

Stanford Normal Donor 3

Stanford Nermal Donor 4

Stanford Normal Donor 20 . .34
Bioreclamation Normai Donor 58 0.07
Bjoreclamation Normal Doner Donor 4 0.20
Bioreclamation Normal Donor 3 06.20
Bioreclamation Norma Donor 8 010
Bioreclamation Normal Donor 12 - 0.20
Seracare Positive Titer 3 4 7.36
Seracare Positive Titel 9;1;5 15.2 49 .46 6.38
63817 321332 6413

490 26.9 3 0.49 0.30

748 21.2 4 0.75 0.30

182 a 075 0.10

Seracare Mix Tité\(:zl\‘/st 215, 1B} 3.12 2.10
Seracare Mix Titer 6 177 31 6.05 1.40
Seracare Mix Titer 21 18.5 18 3.45 2.10
Seracare Positive Titer 1 27.8 115 22.26 ' 5.10
Seracare Positive Titer 2 23685 27.6 123 23.80 4.60
Seracare Positive Titer 5 41547 195 216 41.75 5.10
Seracare Positive Titer 7 93917 118 489 94.38; 5.60
Seracare Positive Titer 8 a1109] 207|214 s 230
Seracare Positive Titer 9 17978 24.1 94 18.07 2.60
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2.7  Effect of Assay Incubation time

To determine the optimal assay incubation time, three assay protocols were tested: Generic2-100x-PSW-
10-10-10, Generic2-100x-PSW-5-5-5 and Generic2-100x-PSW-2-2-1. In all three assay protocols,
samples were diluted at 100x in Pierce Protein Free assay buffer.  All protoco! :illtclud@f ‘post sample

wash to reduce non-specific binding.

Protocol Generic2-100x-PSW-10-10-10 was finalized due to the best modulation se
S 3 N i
positive and negative samples (Table 13) k )

Table 13: Effect of Assay Incubation time

Sample 1D

Stanford Norma| Donor 2

Stanford Normal Donor 3

Stanford Normal Dorior-4
Stanford Norma| Donor 5 1 425 19.5 ¢
Stanford Nerma| Donor 10 1 1348 217 1
Stanford Nerma| Donor 13 1 634 184 1
Seracare Positive Titer 1 13556 211 6 3508 9.4 3
Seracare Positive Titer 2 18740 218 S 3533 219 3
Seracare Positive Titer 3 o 138586 148 S 3431 137 3
4221 175 2 1730 293 2
Ser“agare W ]’ite. E;(\Io 3864 235 2 4550 183 4
Serac:;re MixTiter3 (lo 4425 237 2 1342 1115 1

E N

2.8  Antibody Index-Assay CutOff Value and Clinical Correlation

The presence or absent of Parvovirus B19 IgG was determined by antibody index.

Antibody Index = mean RLU/COV
To determine the COV:

1 30 negative samples from normal donors and 30 positive samples from Seracare B19 human
Parvovirus Positive titer panel were confirmed by testing on reference assay.
Same set of positive and negative samples were tested again on Theranos assay using the

3%

optimized assay condition.

THPFMO0005445039
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The assay CutOff Value for this assay was based on the clinical correlation of both negative
samples and positive samples to the reference assay antibody index value and Theranos assay
systems.

4 Calculation for COV for this assay:

COV=mean confirmed negative donors RLU + (1(1*5
confirmed negative donors RLU)

Table 14: COV Calculation

THERANCS CONFIDENTIAL Page 17
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Table 15: Clinical correlation normal donors-Negative Titer

Sample #

Sample 1D

1 Stanford Normal Donor 2
2 Stanford Normal Donor 3 191 22{ C.08]
3 Stanford Normal Donor 4 326 15 c.14
4 Stanford Normal Donor 5
5 Stanford Normal Donor 10
6 Stanford Normal Donor 13
7 Stanford Normal Donor 20
8  |Stanford Normal Donor 21
9 Stanford Normal Donor 24
10 Stanford Normal Donor 49
11 Bioreclamation Normal Donor
12 Bioreclamation Normal Donor
13 Bioreclamation Norma %’HS? »
14 TBioreciamation No;hal Dorior 0.04 013
’Biorsclan/jatiéh felgd) ]\[’);nnn;1 16 B 70‘04 : 006
: 18] 011 006
or 301 17] 0.13 o0c7
G
real Donor 208 75 005 006
ﬁ';;qal Donor 153 17y 007 006
n Normal Donor 216 18 0.09 006
21 Bioreclamaﬁon Normal Donor 213 21 G.09i o020
22 Bioreclamation Norrnal Donor 315 6} c.14i 0201
23 Bioreclamation Normal Donor 158 25 c.07 020
24 Bioreclamation Norrnal Donor 154 20 c.07 020
25 Bioreclamation.Normal Donor 1282 16| .56 0.82
26 Bioreclamatian Normal Donor 102 23 ¢.04 0.10!
27 Bioreclamation Normal Donor 168 17 ¢.07 0.10
28 Btoreclamation Normal Donor 192 8 0.08 0.20
29 Bioreclamation Normal Donor 104 23 0.05 020!
30 Bioreclamation Normal Donor 92} 20 C.04 020
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Table 16: Clinical correlation Seracare Positive Titer

Sample #

Sample D
1 Seracare Positive Titer 1
2 Seracare Positive Titer 2
3 Seracare Posifive Titer 3 26851 19 11.70
4 Seracare Positive Titer 4 12430 18 5.41
5 Seracare Positive Titer 5
6 Seracare Positive Titer 6
7 Seracare Positive Titer 7
8 Seracare Positive Titer 8
92 Seracare Positive Titer 9
10 Seracare Positive Titer 10
11 Sergcare Positive Titer 11
12 Seracare Positive Titer 12 5.09
13 iSeracare Posjtive Titer 1 32.70 5.92!
22.85 6.50,
47.13 6.89
18.531 6.04]
\ T 75966; 16 33.00f 722
97569 13! 42.51 6.60
16431 16} 7.16;  5.80
14844 25 647 5.10
21 Serscare Mix Titer 2 8411 18 3.66 4.60
22 Seracare Mix Titer 3 9534 16 4.15 5.10;
.23 iSeracare Mix Titer 4 29201 24 1.27 2.10]
24 Seracare Mix Titer 6 5005 20 2.18 1.40]
25 Seracare Mix Titer 8 3755 12 164 _.2.20
26 Seracare Mix Titer 9 11917 21 5.19 2.60
27 Seracare Mix Titer 21 5569 12 2.43 2.10
28 Seracare Mix Titer 5 133485 18 5.82 5.60
29 éeraca re Mix Titer 18 15502} 18} _8.75 4.80
30 Seracare Mix Titer 19 17819 174 7.76 5.40;
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2.9 Assay Specificity: RF, HAMA

The assay specificity was tested for cross reactivity with RF and HAMA samples using finalized
condition.

There were no cross reactivity between Parvovirus B19 VLP VP2 capture antigen
towards these sample types.  Theranos Parvovirus IgG assay correlatcf;dwiifell with
(Table 17).

detection:antibody-
ference assay results

Table 17: Assay Specificity: RF, HAMA

mple D
RF+1 ]
ProMedDx 11672674

RF+2
ProMedDx 11673451

RF+3
ProMedDx 11672760

: HAMA+4 ' 47 0 5,06 014

R+ 0
. [ProMedox 10580267

ProMedDx 11745823

RF¥5 .
ProMedDx 11745846

HAMA+5 178 23 0.08 0.13]
ProMedDx 10538690

Anti—coagt1]anf§§ owed no effect on the outcome of the assay results. Serum, EDTA plasma or Li-
Heparin anti-coagulants yielded similar results. Antibody index of these samples also correlated well
with reference assayv (Table 18)
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Table 18: Anti-Coagulants Effect and Antiboy Index corrclation compare to reference assay

Sample ID o
Male Donor 1 4527 23 1970 8399
Male Denor 2 524 25 0.23f 243 20
WaleDeonord 555 21 024 230
Male bonor & o 27885 13fazas] 1s224]
Wale Donor 5 323 22 0.14 307
Femate Donor 1 84813 15 3695 140186 14 545 7.17
Female Donor 2 3432 6690 22 594 2.64
Female Donor 3 387 7 20 0.18 0.32
Famale Donor 4 41346 23 1609 6.73)
Female Donor 5 281 4 0.27 0.35

m; Second tube, spin down to collect plasma This EDTA
d s ofcartridges to compare result from whole blood assay result. Assay
1 this experiment.

There was nol 6111 elv et oot when assay sample with whole blood or serum. Normal range slope equal
to 1.0-2.0. A}I\bamp ¢s from 10 donors corrclate well with refercnce assay results (Table 19 and Table

20)
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Table 19: Hematocrit Effect Slope

EDTA Whole Blood/EDTA Plasma
T Ave RLU. %R0V

male 1 ‘Whole Blood 4033 .
male2  Whole Blood 2060: Hematocrit Effect
male-3 Whole Blood 290
male 4 Whole Blood 241 5 30000 o arron s amas g
male 5 Whole Biood 15728 z 25000 e :
female 1 Whole Blood 1988 T 20000 RE=0.8974
female2  Whole Blood 424 £ 15000 .

‘ = @ :
female 3 Whole Blood 261 = & & AveRLU -
female 4 Whole Biood 1247, g 100 o
female 5 Whole Biood 19307 8 o0 Linear (Ave RLU)
male T~ Plasma 12214 o :
male 2 Plasma 3519 5
male3  Plasma 207 ° 10009 20000 30000
male 4 Plasma 272 EDTA wholeblood {RLUj
male 5 Plasma 15626 e
female 1 Plasma 4563 <
female2  Plasma } 268
female 3 Plasma ; 253
female 4 Plasma 2260
female 5 Plasma 28352

Malktemz N

e
Male3 297 24 0a3 290 24 013 0.34
Male4 272 16 012 241 22 0.10 0.93
Male$ 15626 22| 681 15728 24 685 607
Female 1 4563 25 1.99 1988 18 087, 493
Female 2 268 21 0.12 424 23 - 0.18; 0.45
Female3 253] 16 011 261 14] 0.11 0.47
Female 4 2524 24 1.10 1247 15 0.54 2.66
Female 5 28352, 25 1235, 19307 18 8.41 7.22
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2.12 Cross Reactivity: Other Common Diseases

According to reference assay and literature about 80% of patients samples may cross react with antitbodies
from other common disease including Measles, Rubella, CMV, Mumps, HSV, Toxoplasma and Lyme
disease. These cross reactants were evaluated in this experiment using assay fi nalized Condmon

Assay results correlated well with the reference data (Table 21)

Table 21: Cross Reactivity

Sample ID _
Rubelia 1gG 12885
Seracare 140 N
lot#12366
Measles, Mumps, Rubella 2973¢
Seracare 40
lot3 122049
HSV IgG
Seracare 150
lot#12247
CMV IgG
Seracare 145
lot# 122727
EBV IgG
Seracare 30
lot 123537
Toxoplasmg IgG
1

301 4.04

6.54 5.37

3.13 342

Iot#122955
Borrelia ngd rferi 1gG
Seracare 130
loth 123789

5280 18 230 377

2.13 Matrix Effect

The effect of icteric, lypemic and hemolysed plasma samples on the assay was determined by testing 5
samples of each type using assay finalized condition. The result from this testing was compared to
reference test. Note: The reference assay recommended not including icteric, lvpemic and hemolysed
samples for the kit.

The result from Theranos assay system correlated well with reference assay results (Table 22)
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Table 22: Effect of Inte
S S

Sample ID

rfering Assay

ProMedDx Icteric 4

5685;

Matrix

ProMedDx Icteric 5

458

ProMedDx Icteric 6

41806

ProMedDx Icteric 7

8723)

ProMedDx Icteric 20

19122

Zeptometrix Hemolyzed 3

Zeptometrix Hemolyzed 4

Zeptometrix Hemolyzed 5

Zeptometrix Hemolyzed 6

Zeptometrix Hemolyzed 8

ProMedDx Lypemic 7 212 286

0.73 0.76

ProM edDX\ ' 0.63 0.87

ProMedeLypeml&\“l 19 092 117
<

ProMedDx Lypemjc N\,\‘ 26605 23 11.59 6.40
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3. ASSSAY SUMMARY

Table 23: Development Summary

Capture Antigen Diarect B19 VLP VP2-cat# 48000 @)
Wash Buffer Tris Buffered Saline with Tweén 20
Assay Buffer Picrce Protein-Free cat# 37570
Edison Protocol Generic2-100x- 1() 10 10 \\

Detector Antibody
Detector Stabilizer
Sample Dilution
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4. CLINICAL EVALUATION
To further validate the assay, more normal and positive samples need to be tested. The cutoff value needs

to be verified by screening additional normal patients. At least 100 or more pé\ ehts ‘ui‘a@ded for

clinical evaluation.
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4. CLINICAL EVALUATION

To further validate the assay, more normal and positive samples need to be tested. The cutoff value needs

to be verified by screening additional normal patients. At least 100 or more patients are needed for

clinical evaluation.
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