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1 isolat ed and t hen s pecifically looking for methylation 

2 biomarkers in t hat DNA to determine whether an 

3 individual has cancer at t he t ime . 

4 Q. Earlier you referred to a multicancer test . 

5 Is it o kay with you if I refer to it as a 

6 multicancer early detection test? 

7 A. That ' s fine . 

8 Q. Is it okay with you if I abbreviate that to 

9 "MCED test " ? 

10 A. Yes . 

11 Q. Thank you . 

12 How long has Helio been in the cancer detection 

13 business? 

1 4 A. It ' s actually been in the business for some 

15 time . I would say it ' s probably one of the earlier 

16 companies in the category, especially with respect to 

17 blood- based tests, so I can ' t remember exactly . I 

18 believe the company was formed in 2016 or 2017 , prior 

19 to my joining . 

20 Q. Has Helio ever operated under a different 

21 name? 

22 A. It did operate under the name Laboratory for 

23 Advanced Medicine . 

24 Q. And when the business was called Laboratory for 

25 Advanced Medicine, did the products go by a certain 
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1 name? 

2 A. Well , t here was one p roduct as I recall that 

3 was called I vyGene I believe , a nd i t was referring to 

4 the liver cancer test . That ' s the only one I recall . 

5 Q. Why did Helio change its name from 

6 Laboratory for Advanced Medicine to Helio? 

7 A. Honestly , it was simply a sort of , you know, 

8 marketing and sort of perception . It was just a 

9 brand -- a typical brand change that companies might 

10 go through . There was nothing more to that than tha t . 

11 Q. Prior to Helio, where were you employed? 

12 A. Ancestry . com . 

13 Q. What was your title while you were at 

1 4 Ancestry? 

15 A. My title was executive vice president of 

16 Ancestry and general manager of AncestryDNA. 

1 7 Q. And when were you employed at Ancestry? 

18 A. 2011 until the end of 2019 . 

19 Q. And what were your roles and responsibilities 

20 while you were at Ancestry? 

21 A. I joined the company in 2011 for the specific 

22 purpose of developing and launching the product 

23 AncestryDNA, and it -- those roles and responsibilities 

24 continued through my employment there, as well as being 

25 a senior executive of the company . 
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1 Q. Please descri be AncestryDNA ' s bu s iness . 

2 A. AncestryDNA i s a servi ce t hat a llows a 

3 con s umer to p rovide a saliva sample . DNA i s extracted 

4 from that saliva sample . It is analyzed till today on 

5 a microarray chip that we can discuss . And then those 

6 data are used in a very -- very sensitive algorithms to 

7 determine a person ' s ancestral origins, so , for 

8 example , what percent from Ireland or Germany or any 

9 other location . 

10 JUDGE CHAPPELL: Who are those results 

11 available to at Ancestry? 

12 THE WITNESS : The result s -- well, the consumer 

13 has -- gets the result s . No one else gets the results , 

1 4 i f that ' s your question, Your Honor . 

1 5 J UDGE CHAPPELL: You don ' t -- Ancestry does not 

16 p r ovide result s to government a gencies o r police 

17 departments? 

1 8 THE WITNESS : Absolutely not . We do not 

19 p rovide that . In fact , any type of reidentification 

20 i s explicitly prohibited in the terms , and to the best 

21 of my knowledge , it ' s never been used in that way . 

22 J UDGE CHAPPELL: All right . Thank you . 

23 BY MR . JOSEPH : 

24 Q. Dr . Chahine, you referred to a microarray chip . 

25 Could you please explain what that is . 
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1 A. Yeah . I t' s essentially a technology t hat 

2 a llows you t o interrogate t he genetic -- t he genetic 

3 marker at a certain l ocation . 

4 So , for example , in our test , roughly 

5 600 , 000 markers were interrogated using a microchip 

6 array that looks like essentially a stick of gum . You 

7 put the DNA on it and then the results that it provides 

8 i s whether a person has your , you know, A, G, T, C, 

9 which we refer to, DNA at that individual location , and 

10 so in some ways it gives sort of a genetic fingerprint, 

11 i f you will , of those 600,000 markers, and then those 

12 data are the ones that are used for, you know, various 

13 purposes , including determining someone ' s ethnic 

1 4 background . 

1 5 Q. Which company provided the microarray platform 

16 t hat Ancestry used? 

1 7 A. Well , we use the Illumina platform . 

1 8 Q. Would you please explain where Illumina ' s 

19 equipment fit into the workflow of AncestryDNA. 

20 A. So the -- as I mentioned, the sample --

21 sorry -- sort of a kit was sent to the consumer . The 

22 consumer provided a specimen in the form of a saliva 

23 sample back to us . That then was provided to one of 

24 three labs towards the end of the process . Illumina 

25 actually processed our samples in two separate labs , 
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1 and t hen we also had Quest Diagnostics be one of the 

2 laborat ories . 

3 And so within t he laboratory, t he firs t step is 

4 to extract the DNA from the saliva . Once that DNA is 

5 extracted, it ' s basically analyzed on a microarray . 

6 Again , those data are then provided . 

7 We , Ancestry, basically got the raw data, as it 

8 were , and then we were the ones that analyzed that , 

9 that data, and then provided the results back to the 

10 consumer . 

11 Q. What other products, if any, did Ancestry 

12 purchase from Illumina? 

1 3 A. You know, that was by far the most . I ' m 

1 4 trying to think . We may have used some other services 

15 at Ancestry , but essentially that was it . 

16 There was a time when we were trying to 

17 transition from the microarray to using NGS with 

18 I llumina , but they were not the lab , and we can 

19 elaborate, but it was Quest . But it was towards the 

20 end. 

21 And the purpose of that is that the test , in 

22 addition to providing your ethnic origins , we wanted it 

23 to also provide some information about the 

24 predisposition to certain conditions that an individual 

25 might have . 
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1 JUDGE CHAPPELL : Just so we ' re c l ear , d i d you 

2 have t he act ual Illumina uni t or hardware in you r l ab? 

3 THE WITNESS : Good quest i on , You r Honor . 

4 No , we did not . 

5 So everything was outsourced, so the iScan 

6 machine , which is a machine that ' s used, was eit her a t 

7 t he Illumina laboratory or at Quest Diagnostics . 

8 JUDGE CHAPPELL: So you paid for what , you paid 

9 for a timeshare or I guess a part - time use of the 

10 machine? 

11 THE WITNESS : Essentially we would pay one cost 

12 t hat would include the extraction and all the s upplies 

13 t hat are required f o r that, the microarray that came 

1 4 exclusively from Illumina, the iScan machines that came 

15 from Illumina, and s o it was j ust packaged as s o r t o f 

16 one price either at Quest o r Illumina . 

1 7 JUDGE CHAPPELL: So the machine that was 

18 printing out the final result or providing the final 

19 result might have been located at an Illumina facili t y 

20 or at a Quest facility . 

21 THE WITNESS : That ' s correct . 

22 JUDGE CHAPPELL: Thank you . 

23 And do you know the model they were using? 

24 THE WITNESS : We called -- it ' s called t he 

25 i Scan . I, you know, honestly don't know any more 
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1 s pecificit y t han t hat, but t here may not be more than 

2 one of t hose , to be honest. 

3 JUDGE CHAPPELL : That woul d be I as in India 

4 rather than E- Y- E? 

5 THE WITNESS : I , yeah . Sort of like the way 

6 i Phone does it with a small " iScan" is sort of my 

7 recollection . 

8 JUDGE CHAPPELL: Thank you . 

9 BY MR. JOSEPH : 

1 0 Q. Dr. Chahine, while you were at Ancestry, how 

11 often would you say you interacted with Illumina? 

12 A. Very, very frequently . They were, you know, by 

1 3 far our most important client, and we were a very 

1 4 i mportant client of theirs as well . Our business , as 

15 you probably know, grew very rapidly, and so for a long 

1 6 period of time we were their single largest global 

1 7 client, is my understanding. 

18 Q. Dr . Chahine , we ' ll come back to your time with 

1 9 Ancestry, but for now I ' m going to return back to your 

20 general background. 

21 Prior to working at Ancestry, where did you 

22 work ? 

23 A. Prior to Ancestry -- now we 're going far 

24 back I was at a company called Avigen working on 

25 gene therapy, technology called gene therapy . 
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1 Q. And wha t was your role t here? 

2 A. I had various roles . I started as a d irector 

3 of intellectua l p roperty a nd t hrough a series of 

4 p romotions ended up being the chief executive officer 

5 of that company as well . 

6 Q. How long were you at Avigen? 

7 A. I believe it was about eleven years . 

8 Q. And prior to Avigen, where did you work? 

9 A. Wow, now you ' re really going back . 

10 I was I believe at Parke- Davis, which then was 

11 acquired by Pfizer, for a short for a short stint . 

12 And then in between there I got my Ph .D. and also got 

13 my law degree . 

1 4 Q. In addition to that industry experience tha t 

15 you just described, what other experience do you have? 

1 6 A. The only other thing , I do teach an 

17 entrepreneurial law class at the University of Ut ah 

18 just once a week. I don ' t know if that ' s what you ' re 

19 referring to . Maybe I ' m forgetting my own experience , 

20 but that ' s the only one that comes to mind . 

21 Q. You mentioned that you have a f ew graduate 

22 degrees . 

23 Could you please describe your graduate degree 

24 background for the court . 

25 A. Su re . 
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1 Graduat e degree , I have a Ph . D. officially in 

2 biological chemistry from t he University of Michigan . 

3 All of my t hesis work was in t he earl y days in 

4 genetics and molecular biology . 

5 And then I attended law school . And I am a 

6 registered patent attorney . And I don ' t practice law 

7 per se , you know, today . As you know, I ' m more in the 

8 executive level now . 

9 Q. Dr. Chahine, I understand that -- as His Honor 

1 0 alluded to, that Helio believes the details, workflow 

11 and design of its tests and other related aspects are 

12 sensitive and confidential and that Helio has received 

1 3 i n camera treatment on certain materials from this 

1 4 court to keep that information confidential pursuant to 

1 5 this court ' s protective order . 

1 6 As I move into my next few questions here , 

1 7 please do not share any competitively sensitive or 

1 8 proprietary information . I ' ll note for you that we 

1 9 will be going into an in camera session later , a t which 

20 t ime we will return to some of these topics in more 

2 1 detail . 

22 A. Thank you . I appreciate that . 

23 Q. Dr . Chahine , what name does Helio use when 

24 referring to its Helio liver cancer screening test? 

25 A. Today it just refers to it as the HelioLiver 
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1 test. 

2 Q. And what other names , if a ny , has HelioLiver 

3 been called? 

4 A. As we discussed previously , when the company 

5 was called Laboratory for Advanced Medicine , it was 

6 referred to as IvyGene . 

7 Q. And without sharing any competitively sensitive 

8 or proprietary information , could you please describe 

9 at a high level how the test works . 

10 A. Yeah . Su re . 

11 At a high level and there are several, 

12 you know, published papers and abstracts on this -- a 

13 sample of blood is provided from an individual tha t is 

1 4 at high risk for liver cancer, s o that may be s omeone , 

15 f o r example, that has hepatitis . 

16 That blood sample -- the DNA from that blood 

17 sample is extracted . In particular , of interest is , 

18 as we call it , cell - free DNA, which are essentially 

19 short segments of DNA that are shed from an active 

20 tumor . That DNA along with other DNA that ' s in the 

21 blood sample is then sequenced . 

22 And so like the microarray but a different and 

23 more robust technology I would say is used to look a t 

24 the DNA sequence of that DNA that ' s being isolated . 

25 There is a technology or -- yeah, a technology 
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1 or marker t ha t I ' m s ure you guys have d i scussed called 

2 met hy l a t ion , a nd so we l ook at t he methyl at ion 

3 s i gnature wi t hin t hose DNA, t he DNA t hat we i sol ated . 

4 And then depending on whether certain locations in the 

5 DNA are , as what we refer , hypermethylated or 

6 hypomethylated, there ' s an algorithm that determines 

7 what combination of those predict whether an individual 

8 has cancer . 

9 Once that algorithm is run, then that 

10 i nformation is provided to the patient . It ' s in 

11 clinical trials today for that use . 

12 Q. I ' d like to just break that down a little bit . 

13 Thank you for going into that detail . 

1 4 You mentioned sequence . 

15 What --

1 6 J UDGE CHAPPELL: Hang on a second . 

17 Before you do that , you gave us details some 

18 moments a go about Ancestry , and I as ked you 

19 specifically about location of the equipment . 

20 How does that work for Helio? Where are t he 

21 machines? 

22 THE WITNESS : So , Your Honor , they ' re -- in 

23 thi s particular case we have instruments at Helio . We 

24 have one lab that is certified . And then in addition , 

25 we also use third- party labs for some sequencing, so 
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1 that in t hat case i t' s a combination of both . 

2 JUDGE CHAPPELL : Do you know which Illumina 

3 machine or e quipment Helio uses? 

4 THE WITNESS : Yes . It has -- it just has 

5 what ' s called a MiSeq . 

6 And the company has looked into potentially 

7 purchasing , you know, additional instruments for a 

8 various different reasons that I ' m happy to go into if 

9 i mportant in terms of scale and other things like that , 

10 but today it only has one . 

11 JUDGE CHAPPELL: Are you familiar with the 

12 NovaSeq? 

1 3 THE WITNESS : I am . 

1 4 JUDGE CHAPPELL: The one you use would be I 

15 guess a reduced version or a smaller one? 

1 6 THE WITNESS : That ' s exactly right . 

17 A NovaSeq is absolutely one of the high end, if 

18 not the highest end, but it does -- it does have a lot 

19 of capacity , and so for a company in its early stage 

20 before you ramp up , a smaller machine is more 

21 efficient, and so we use that . 

22 JUDGE CHAPPELL: Are you well - versed in how the 

23 machine is instructed or knows what to look for when 

24 you give the sample or input your information into the 

25 machine? 
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1 THE WITNESS : I understand -- I guess I woul d 

2 say I unders t and fairly well how t he sequencing works 

3 whether i t's on a MiSeq or a NovaSeq. I ' m sure you 

4 could tap my expertise if -- you know, depending on how 

5 deep you wanted to go into the very , very specifics of 

6 what the machine does. 

7 JUDGE CHAPPELL: And Mr . Joseph may be planning 

8 to get into this , but can you explain, I guess as 

9 briefly as possible, what happens when you want --

10 your client wants to test a sample? What are the 

11 steps? 

12 THE WITNESS : So let me make sure I 

13 understand. You ' re saying, so if a patient came in and 

1 4 a physician drew blood and wanted that sample tested 

15 for the patient? Is that, for example, what you ' re 

16 asking? 

1 7 JUDGE CHAPPELL: Correct . 

1 8 THE WITNESS : Yeah . 

19 So in that particular case , the -- and again , 

20 i nterrupt me with more or less detail -- when a 

21 physician were to suspect or wanted to screen a patient 

22 for whether that patient had cancer or not , he or she 

23 would draw blood, typically a pretty standard sort of 

24 what we call Vacutainer tube , which we ' re all familiar 

25 with at a typical doctor's office . 
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1 Tha t sample would t hen be sent to Helio . And 

2 i n t he c linical tri a l t hat we ' re current l y running , 

3 whi ch i s public , t hat comes to Helio a nd either it i s 

4 sequenced at Helio or it ' s sent out to a third party . 

5 But it ' s the same process where , regardless , the DNA 

6 from that blood sample is first extracted . 

7 Once that DNA is extracted, then from there it 

8 gets put onto a sequencing platform, whether that be 

9 the MiSeq or NovaSeq or any of the other machines tha t 

10 I llumina has . 

11 It has been -- and again, please let me know if 

12 I' m going into too much detail, but a priori to tha t 

13 there have been certain segments of the DNA for which 

1 4 Helio has designated that it would like to have the 

15 genetic information . 

16 So we don ' t sequence 100 percent of the DNA, 

17 but there ' s something called the library prep that 

18 basically says okay , I want to read from here to here , 

19 I want to read from here to here , I want to read from 

20 here to here . Those data then are what the machine 

21 gives back, and then that is what ' s analyzed in our 

22 particular case for the methylation of the different 

23 genetic markers within the sequenced segments that we 

24 want to sequence . 

25 JUDGE CHAPPELL: And I guess what I ' m trying to 
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1 ge t a t i s , where i s t he magic performed t hat makes 

2 Helio ' s t est d ifferent from Fred ' s genome p ro j ect where 

3 he can get a b lood sample a nd put i t on t he machine 

4 just as well? 

5 THE WITNESS : Excellent question . 

6 So , yes , in terms of 

7 JUDGE CHAPPELL: And a gain , nothing 

8 proprietary . 

9 THE WITNESS : No , no . That ' s -- absolutely . 

10 Thank you for the reminder . 

11 Extracting the blood is obviously common . The 

12 tubes are common . Putting the DNA and sequencing it 

1 3 on the machine , you know, are things that everyone can 

1 4 do . 

15 The magic occurs in basically deciphering the 

16 i nformation you get back from that sequencing machine 

17 and determining what algorithm may o r may not predict 

18 whether someone has cancer . 

19 So it ' s a comb ination just of , one , what you ' re 

20 l ooking for and then the comb ination of those genetic 

2 1 markers . That ' s the magic that says , you know, now you 

22 can predict using the comb ination of those whether 

23 some one has cancer or not . 

2 4 JUDGE CHAPPELL: And that last scan or I guess 

25 evaluation , is that all done by a computer and 
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1 algori t hm, or do we have people s i tt ing t here like the 

2 ol d days looking into a microscope? 

3 THE WITNESS : Good quest ion . 

4 So let me take a step back, and this will be --

5 I' ll be brief here . 

6 But if we as k ourselves what -- what ' s the 

7 problem that we ' re trying to solve , what we ' re t rying 

8 to solve here is to take someone ' s DNA and by 

9 analyzing and determining whether that person has 

10 cancer or not . 

11 So what that means is, we don ' t know a priori 

12 what we ' re looking for, so looking in a microscope, 

13 you know, as it were, isn ' t helpful . 

1 4 So what we do is we take a lot of samples --

15 and this is important from the research standpoint and 

16 really where -- where a lot of the money is poured in 

17 and where the magic happens , is the only way to do this 

18 i s to take many , many thousands of patients that have 

19 been confirmed through other methods , call it MRI or 

20 something else , do not have cancer and then similarly 

21 taking thousands of patients that have been confirmed 

22 through something like MRI that do have cancer a t 

23 various stages . Then you have these two sets of dat a . 

24 And then you analyze them genetically . 

25 And to be very clear, even initially we don ' t 
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1 even know wha t we ' re looking for , but we sequence as 

2 mu ch as we can wi t h a n educated guess . 

3 Now you take t hi s set of genet i c informat ion 

4 and this set of genetic information , meaning no cancer 

5 and cancer . All that information is fed into a 

6 computer . And you ' re asking the computer can you find 

7 some pattern in the ones with cancer that distinguish 

8 i t from the ones that don ' t have cancer . 

9 That is what we ' re doing here because the DNA 

10 otherwise looks almost identical, and so there ' s no way 

11 to visually look at this . You have to let the computer 

12 do it . 

13 I will make one more point . This is why it ' s 

1 4 so critical . The more samples you have in each of 

15 these buckets, the more information you ' re feeding the 

16 computer , the more likely it is that the computer will 

17 give you a better and better algo rithm . And we 

18 anticipate that whatever we do today will only ge t 

19 better tomorrow, like most things in technology . 

20 Is that helpful? 

21 J UDGE CHAPPELL: Yes . 

22 And just to follow up , if I understood 

23 correctly , at the product development stage , this is 

24 not blind . In other words , you know what ' s positive 

25 for cancer and what ' s not to help you develop the 
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1 soft ware? 

2 THE WITNESS : You do . You start off as a -- as 

3 the R&D sort of , you know, p rogress grows , init ially 

4 you ' re absolutely correct . You are not blinded. 

5 You know, you should blind the computer obviously , but 

6 you ' re not blinded. You actually want to collect 

7 samples that have been , as we refer to them, well 

8 clinically annotated, so you know, you know, basically 

9 gender and age and ethnic background and other clinical 

10 i nformation and you put them in both buckets. 

11 As you start feeling that potentially you have 

12 an algorithm that might work, then what ends up 

13 happening is that you do sort of self- blind yourself 

1 4 i nitially . And then ultimately , when you ' re in the 

15 setting of the FDA, this is actually blinded completely 

16 by a third party , and then this is the ultimate proof 

17 that your algorithm in a blind setting can in fact 

18 predict who has cancer and who has not . 

1 9 JUDGE CHAPPELL: When you ' ve got the test 

20 developed, would it be fair to call it software or a 

21 program, or what terminology would you use? 

22 THE WITNESS : The -- yeah . The magic , as you 

23 referred to it earlier, we just refer to it as an 

24 algorithm, so it ' s an algorithm that , you know, has 

25 multiple inputs that delivers an output that is , 
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1 you know, yes for cancer or no for cancer , but we refer 

2 to i t as a n a l gori t hm . 

3 JUDGE CHAPPELL : And once you ' ve got t he 

4 algorithm finalized , then you ' re sort of on a utopilot . 

5 The samples come in , you can get the results , and you 

6 go on to the next one . 

7 THE WITNESS : Well , so I ' ll pause you there for 

8 a second . It depends on where you are in the process . 

9 So early in the process you ' re allowed, as it 

10 makes sense -- you ' re allowed to modify this algorithm 

11 and try to improve it as much as you can . 

12 When you get to the FDA, right, the FDA then a t 

13 that point requi res you to lock the algorithm, as it 

1 4 were, right . You can ' t make changes . You basically 

15 call your pocket and you say we believe this algori thm 

16 will be able to predict cancer o r not cancer with this 

17 amount of specificity and sensitivity, and at that 

18 point it ' s locked . Prior to that , you know, obviously 

19 you ' re constantly trying to improve it in any ways tha t 

20 you can . 

21 J UDGE CHAPPELL: And does Helio have this liver 

22 cancer detection product -- is that something that ' s on 

23 the market right now, someone could go to the doctor , 

24 get a prescription and have this done? 

25 THE WITNESS : It is not . It is currently in 
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1 that l as t phase of c linical development wi t h t he 

2 Food a nd Drug Administration . 

3 JUDGE CHAPPELL : Okay . Tha nk you . 

4 MR . JOSEPH : Thank you , You r Honor . 

5 BY MR . JOSEPH : 

6 Q. Dr . Chahine , going back to your answer on the 

7 explanation of how the liver test works , in that answer 

8 you described sequencing as a different and more robust 

9 t echnology than microarrays . 

10 What did you mean by that? 

11 A. Well, the microarray technology actually works 

12 quite well, but it ' s also quite old, and so it is 

13 l imited in the number of genetic markers that it can 

1 4 i nterrogate . 

15 So as I mentioned earlier, at Ancestry we use 

16 one that was about 600 , 000 . I don ' t believe it ' s 

17 actually , you know, any other technology in that 

18 platform has any more capacity to do much more than 

19 that , where with DNA sequencing you ' re able to , 

20 you know, interrogate the entire genome , if that ' s what 

21 you wanted to do , in the billions of bases , so 

22 that ' s -- that ' s primarily the difference . 

23 Q. And why is that distinction between the number 

24 of bases that can be interrogated relevant to Helio ' s 

25 cancer screening development? 
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1 A. Well , i t goes back to j ust t he broader 

2 exp l a na t ion of research . As I mentioned, when you 

3 first start t hi s p rocess of cancer/noncancer , not only 

4 do you not know an algorithm, you ' re not even s u re what 

5 you ' re looking for , so the ability to sequence more of 

6 that entire genome just gives you more data to 

7 potentially find the needle or needles in the haystack 

8 that ultimately will determine , you know, what can 

9 predict cancer/not cancer . 

10 If you limit yourself to, for example, 

11 600,000 markers, I could say almost with certainty 

12 there ' s zero chance you ' re going to catch any markers 

13 that can really distinguish , distinguish those in the 

1 4 early R& D phase . 

1 5 Q. So without sharing any competitively sensitive 

16 or proprietary information , could Helio ' s liver t est 

17 r un on a microarray platform? 

1 8 A. It could not today . 

1 9 Q. And a gain I would caution you to not share 

20 anything that Helio considers confidential , so maybe I 

21 should as k. 

22 You mentioned that Helio has plans to move to a 

23 different Illumina platform . 

24 Is that considered confidential? 

25 A. I would say at a high level , without getting 
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1 int o any confident ial informat ion , I t hink if you l ook 

2 a t t he suit e of p roducts t hat Illumina offer , t hey are 

3 designed to sort of scal e with t he company , so I woul d 

4 say that almost everyone would likely start off with a 

5 smaller machine for some of the research but then 

6 eventually , you know, if it was successful and there 

7 was enough volume , would move up to a NovaSeq, so I 

8 would say that ' s just a ge neral , you know, practice 

9 that I think makes sense for small companies . 

10 Q. And in your answer right there, you referred to 

11 scale . 

12 Why is scale relevant to the distinction 

13 between a MiSeq and, for instance, a NovaSeq? 

1 4 A. So the instruments have what is we refer to as, 

15 you know, a certain amount of capacity to sequence, and 

16 so , you know, quite simply on a NovaSeq you would be 

17 able to in a single run test the DNA of many more 

18 i ndividuals than you would for a MiSeq, right , at least 

19 more robustly, and so it just -- it literally is j u s t 

20 l i ke a scale . It ' s almost like using a more powerful 

21 computer for computing . 

22 The NovaSeq just has a lot of capacity . In the 

23 early days, when you ' re doing few samples, it would be 

24 very expensive to run a NovaSeq and only use it at 

25 5 percent capacity . But once you start getting to a 
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1 hi gher capaci t y , right, t hen NovaSeq p rovides economies 

2 of scale t ha t are advantageou s . 

3 Q. I t hink during your exchange wi t h Hi s Honor 

4 you referred to locking the algorithm at the FDA 

5 l evel . 

6 A. Yes . 

7 Q. Could you just explain what you meant by tha t . 

8 A. So obviously du ring the research and 

9 development phase you are allowed to do, you know, 

10 p retty much anything to try to optimize the algorithm, 

11 but at the end of the day, you know, we have a very 

12 rigorou s process that says okay, you believe that 

13 you ' re confident that this process including this 

1 4 algorithm can accurately predict whether an individual 

15 has cancer o r not, and so at that point you say you 

16 l ock the algorithm . You basically do not change it 

17 going forward . 

18 And then you conduct your clinical trial , 

19 which , you know, for most of these are going to take 

20 several years and several thousand patients . And then 

21 at the end, you know, you essentially unblind and 

22 determine whether your algorithm is correct . But you 

23 have to lock it for the FDA. 

24 Q. Why is it locked at that stage? 

25 A. It ' s just rigorou s . I mean , at that point , 
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1 you know, t he FDA says , if t hat's what you ' re going to 

2 take t o market and if t hat is what you ' re asserting can 

3 in fact detect cancer or noncancer , t hen , you know, you 

4 can ' t -- you can ' t constantly be changing . 

5 And that ' s true not just for this , but for any 

6 clinical trial you have to -- you have to sort of , 

7 you know, call your pocket , lock it , and then you run 

8 the clinical trial and determine whether you ' re right 

9 or not . 

10 Q. Going back to the products that Helio purchases 

11 from Illumina, does Illumina -- or does Helio purchase 

12 from Illumina any other products than the machines 

13 themselves? 

1 4 A. Obviously, there are reagents that go along 

15 with the -- with those, those instruments , but other 

16 than other than that , I don ' t believe we do . 

17 Q. And why do you buy reagents? 

18 A. The reagents are specific to Illumina and I 

19 think -- well, not I think -- and even specifically to 

20 the model that you have , so it ' s -- it ' s a 

21 razor- razorblade model . 

22 Q. So could Helio buy reagents from a different 

23 company than Illumina to use on Illumina ' s machines? 

24 A. No . 

25 Q. Going back to the -- I forgot to ask you --
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1 going back t o t he l ocking , does t hat -- does Helio 

2 cont inue t o devel op after l ocking i ts assay with the 

3 FDA? 

4 A. It could, but it has to be separate from that . 

5 So , for example , you could lock an algorithm 

6 and run a clinical trial . You can continue to do 

7 research and development perhaps and very likely 

8 i mprove that over time . Then you would have to go back 

9 to the FDA and again , you know, prove that that newer 

10 algorithm in fact works, you know, better than the one 

11 you had before. 

12 Q. Thank you, Dr . Chahine . 

1 3 We ' ve been talking about the HelioLiver t est 

1 4 that Helio is developing . I wanted to ask you why 

15 Helio has chosen to pursue a liver cancer screening 

16 t est . 

1 7 A. So liver -- the company has operations both in 

18 China and in the U. S . Liver cancer is the number 

19 one -- sorry . China has the largest number of liver 

20 cancer cases in the world . It ' s also a large and 

21 growing market in the United States . Hepatitis and 

22 obesity and increasingly other conditions are 

23 i ncreasing the ris k of liver cancer , and so a lot of it 

24 has to do with just the market opportunity in those 

25 markets. 
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1 Q. You ment ioned t hat Helio has operations in 

2 China . 

3 Where does Helio have offices in China? 

4 A. In Beijing and in Guangzhou . 

5 Q. And how are the Chinese operations related to 

6 the U. S . operations for Helio? 

7 A. So the companies are completely segregated 

8 with respect to research and development , and so all 

9 of the work in China is done in China with China 

10 samples . All the sequencing that ' s in China is done in 

11 China . All of the algorithm development is all done 

12 there . There ' s no commingling . Everything in the U. S . 

13 i s there, so it ' s completely -- it ' s completely 

1 4 separate, but there are obviously , you know, a common 

15 i nterest and strategies and things like that that can 

16 be employed by both , by both regions . 

1 7 Q. And you know, if this goes to sensitive 

18 i nformation , you know, please let us know . 

19 You know, why does Helio segregate the patient 

20 samples between U. S . and China? 

21 A. Well , it ' s just -- I mean , one , there are 

22 specific laws to this , but also just it sort of makes 

23 good business sense to completely segregate and not 

24 commingle any of those data . 

25 JUDGE CHAPPELL: I have a question . 
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1 Are you f amiliar wi t h GRAIL ' s product Galleri? 

2 THE WITNESS : I am . I am f amiliar wi t h that , 

3 Your Honor . 

4 J UDGE CHAPPELL: Do you happen to know how is 

5 i t that that product is available , someone could go to 

6 a doctor , get a prescription, and get a test result , 

7 yet , as far as we ' ve heard, the FDA hasn ' t approved it 

8 yet , at least for some uses? 

9 THE WITNESS : Absolutely . 

10 JUDGE CHAPPELL: If I ' ve misstated something , 

11 correct me . 

12 THE WITNESS : No , you didn ' t . 

1 3 J UDGE CHAPPELL: I ' m just trying to follow the 

1 4 evidence here . 

1 5 THE WITNESS : You didn ' t . And it ' s a little 

16 complex , and I ' ll try to make it clear for you because 

17 you ' re absolutely correct . 

1 8 J UDGE CHAPPELL: I understand that I can ask 

19 GRAI L that , but I want to get your perspective . 

20 THE WITNESS : Su re . Sure . And I don ' t believe 

21 they ' re going to give a di fferent answer here . This is 

22 pretty -- I think pretty straightforward in terms of 

23 the way that the regulatory framework is in the 

24 United States . 

25 So in the United States there are really two 
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1 ma j or opt ions for bringing a diagnostic test to 

2 market. 

3 The firs t is to go t hrough t his FDA p rocess 

4 that we ' ve been discussing . If you go through that 

5 process , it officially is called an IVD , which stands 

6 for an in vitro diagnostic test . And then you can sell 

7 the test under the FDA purview . 

8 We have a second way that you can launch a 

9 product in the United States , which is under a 

10 separate statute called CLIA, which is the 

11 Clinical Laboratory Improvement Act . That is run not 

12 by the FDA but by a different government agency . I 

13 want to say it ' s either CMS or it may be HHS . But it ' s 

1 4 run by a different agency . 

15 And in that scenario, the requirement is that 

16 a physician under the practice of medicine can then 

17 order that test for a patient . And so long as the 

18 l aboratory that is being used to do the actual 

19 diagnostic testing complies with the CLIA statute, then 

20 that is a separate -- a separate way that you can order 

21 a test . 

22 And there are tests in both of these camps in 

23 the United States . 

24 JUDGE CHAPPELL: And as far as you know, that 

25 statute ensures safety and efficacy? 

For The Record, Inc. 
(301) 870-8025 - www.ftrinc.net - (800) 921-5555 



FOIA-2025-00125 00000067058 "UNCLASSIFIED" 1/2112025 

1029 

Trial - Public Record 
lllumina, Inc. and Grail, Inc. 8/30/2021 

1 THE WITNESS : So you should definitely get an 

2 expert. I ' m fairly certain I know t he answer . 

3 The CLIA lab standard is really more about the 

4 l aboratory quality , robustness , accuracy of the test . 

5 There is no requirement I do not believe on the 

6 efficacy, and if it is , it ' s not as rigorous as what 

7 the FDA would require . 

8 JUDGE CHAPPELL: And the first route you 

9 described via FDA, would that mean that you ' ve got 

10 approval for insurance companies to pay for part of the 

11 t est if you go that route? 

12 THE WITNESS : Again, a little more 

13 complicated . 

1 4 The insurance -- there ' s really essentially, 

15 call it, two groups of insurance in the United States . 

16 One is CMS or , you know, sort of our national 

17 i nsurance, if you will, and then the private payers . 

18 For each of the private , call it , or public 

19 payers , they make their own decision as to whether 

20 i t ' s going to require FDA approval for reimbursement o r 

21 not . 

22 CMS with respect to early cancer detection had 

23 a guidance that came out in January I believe of this 

24 year stating that it would require FDA approval for 

25 reimbursement under CMS . To the best of my knowledge, 
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1 on t he p rivat e payer s i de , no c lear deci s ion has been 

2 made , a nd each private payer can make t heir own 

3 decision whet her t hey will require FDA a pproval for 

4 reimbu rsement or not . 

5 J UDGE CHAPPELL: And CMS would be Medicaid and 

6 Medicare reimbu rsement? 

7 THE WITNESS : Center for Medicare Services . 

8 Yes . 

9 JUDGE CHAPPELL: Thank you . 

10 BY MR . JOSEPH : 

11 Q. Dr . Chahine, could you please explain the 

12 development process that Helio has undergone at thi s 

13 point with regard to the HelioLiver test . 

1 4 A. Yes . 

1 5 So very much what I explained earlier . The 

16 company collected samples from patients that did not 

17 have cancer based on the diagnosis of some other 

18 method, particularly imaging , versus patients that have 

19 had cancer or have cancer, and then it has sequenced 

20 both of those samples and then done , you know, what 

21 we ' ve discussed, which is basically compare not just 

22 genetic sequence but in particular the methylation 

23 signature of the cancer/noncancer group to try to 

24 i dentify markers that would lead to an algorithm tha t 

25 could accurately predict whether an individual had 
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1 cancer . 

2 Q. And you ' ve mentioned t hat Helio is undergoing 

3 clinical trials for HelioLiver? 

4 A . It is . 

5 Q. How many clinical trials has Helio undergone 

6 for HelioLiver to date? 

7 A. There ' s one trial that ' s , you know, publicly 

8 available in ClinicalTrials . gov . There ' s only one . 

9 Q. We ' ve been focusing on the HelioLiver test, 

10 but earlier you testified that Helio is creating an 

11 MCED test . 

12 And again, without sharing any competitively 

13 sensitive or proprietary information, could you 

1 4 describe the Helio MCED test for the court, please . 

15 A. Well, yeah . 

16 So there ' s nothing really proprietary here , and 

17 I would say that, you know, for the entire industry I 

18 think everyone understands that the value of going to a 

19 blood- based test is this ability to now be able to 

20 now -- to be able to interrogate not just for a single 

21 cancer but for multiple cancers . 

22 So I think -- I think it would be hard to find 

23 anyone in this industry that would say that all of 

24 these tests aren ' t eventually going to become a 

25 multicancer screening test . And I think what we ' re 
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1 wi t nessing t oday is really j us t a strategy for how you 

2 ge t t here . And where GRAI L has chosen to do mul tipl e 

3 cancers at one t ime , Hel io and a few others have taken 

4 a strategic approach to say let ' s get one cancer done 

5 right and then add a second and a third and a fourth . 

6 So it ' s not proprietary . I think it ' s common 

7 that anyone in this category using blood is ultimately 

8 moving in that direction , and as I said, it ' s really a 

9 matter of the strategy to get there that we ' re really 

10 debating . 

11 Q. So why has Helio elected to start with one 

12 cancer and then grow the test? 

13 A. I mean, there -- look, there are a couple of 

1 4 sort of scientific but also some practical reasons . 

15 I t ' s, you know, if -- if finding an algorithm that 

16 accurately predicts whether someone has liver cancer or 

17 not and you ' re doing R& D on a large number , thousands 

18 and thousands of patients in both of these camps , 

19 you know, the problem only grows , not even linearly . 

20 I t probably gets exponentially harder if you ' re adding , 

21 you know, five and ten cancers , and so just from a 

22 practical standpoint , a small company trying to go 

23 after multiple cancers at the same time I think is just 

24 really just not feasible . 

25 So I think I would say, you know, money --
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1 you know, money a nd resources i s p robabl y a b i g part of 

2 that. 

3 Q. You mentioned a p robl em in t he course of your 

4 answer there . You said "you know, the problem only 

5 grows , not even linearly ." 

6 What problem are you referring to? 

7 A. The problem I ' m referring to is this idea of 

8 l ike what genetic markers predict whether someone has 

9 l iver cancer or not liver cancer , so that ' s one --

10 that ' s one problem, right . We need to figure that 

11 out . 

12 But the problem when I say it doesn ' t grow 

13 l inearly is now we ' ve added colon cancer to that mix . 

1 4 You ' re still trying to differentiate , you know, 

15 non-colon cancer from colon cancer , but now you ' ve 

16 i ntroduced more variables like liver . Now you add 

17 breast cancer on top of it . 

18 My point is that , you know, this problem 

19 becomes more and more complex . What you ' re as king the 

20 computer to do now is not only differentiate between 

21 cancer and not cancer on a single cancer , you ' re asking 

22 i t to differentiate cancer and not cancer on the -- on 

23 multiple cancers and also make sure that a colon cancer 

24 i sn ' t also recognized as a liver cancer , right . I t has 

25 to be specific even within cancer . 
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