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Procedures

A. Processing solid tissue into fragments

1. Place the solid tumor tissue (size can vary) in a 10 cm petri dish, pouring sterile
DMEM medium on the tissue to keep it moist.

2. Cut the tumor into pieces using a scalpel or razor blade, removing necrotic tissue
1f present.

B. Processing solid tissue into organoids

1. Weigh the tissue.

2. Mince the tissue using a crisscross motion with two disposable scalpels until finely
chopped, and

then transfer the minced tissue to a 50 mL conical vial using a cell lifter.

3. Add digestion buffer to a final volume of 10 mL per gram of tissue.
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a. For primary human specimens: Add 10x Collagenase Solution and 100x Hyaluronidase
Solution
(see REAGENTS AND SOLUTIONS) to a final concentration of 1x each.

a. For tumor graft tissue: Add only 10x Collagenase Solution to a final concentration
of 1x.
4. Pipette up and down for ~2-3 minutes to further break up tissue clumps.
5. Take a 25ul sample of the digestion media and dilute 1:10-1:100 in PBS and place
25ul of the
dilution in an empty well of a 24 well standard tissue culture dish. Look for large
refractory clusters of epithelial cells, called organoids. More digestion may be
appropriate 1f most of the organoids are
>200um diameter. If the tissue does not digest well, remove all undigested fragments
and debris by
straining the digested tissue into a new tube using a 100um cell strainer. Keep the
digestion media that passes through the strainer and visualize under a microscope as
described above. If organoids are
present, continue protocol with this solution at step 6. Place the strained material
in a 50 mL conical
tube, add fresh digestion buffer, then shake at 37 degrees C at 200 rpm (checking
frequently) more
hours to recover more digested tissue. Continue with step 6 when most organoids are
<200um diameter. (Only perform this step 1f there are not enough organoid present in
previous step)
6. Centrifuge at 530 x g at room temperature for 5 min to pellet the cells.
7. Aspirate the supernatant, which contains fat. If the pellet contains red blood cells
(observed as a red layer on top of the pellet), resuspend the pellet in 5 - 10 mL
of TAC buffer and incubate 8 min in a 37 C water bath. Centrifuge at 530 x g at room
temperature for 5 min. Repeat this step until the red
blood cells are no longer visible. Steps 8-9 in this protocol function to separate
organoids, which
contain most of the tumor epithelium, from stromal cells and debri using a process
called differential
centrifugation.
8. Resuspend the pellet in 10 mL of DMEM/F12 medium (wi1th no supplements) and centrifuge
at 530x g at room temperature for 10-30 sec. collect both the supernatant (suspension
fraction) and pellet(organoid fraction). Resuspend each fraction in Iml DMEM/F12
medium (with no supplements). Take a 10-25ul sample of the fraction media and dilute
1:10-1:100 1n PBS and place 25ul of the dilution in an empty well of a 24 well standard
tissue culture dish. Examine the quality of the fraction under a light microscope.
The organoid fraction should be more enriched for refractile, solid clusters of tumor

cells, termed “organoids,” and few single cells (Figure 3). The suspension fraction
5



should be enriched in single cells and be relatively free of organoids. Continue
fractionating by differential centrifugation as described in step 9.

9. For the organoid fraction: resuspend the pellet in 9 mL of DMEM/F12 medium (with
no

supplements) and centrifuge at 530 x g at room temperature for 10-30 sec to pellet
the cells. To further enrich organoids from single cells, perform differential
centrifugation by repeating this step 3-4 times until the desired organoid enrichment
1s achieved.

10. Estimate the number of organoids in the final sample and calculate the approximate
total number of organoids recovered from the tissue. The 24 well plate containing the
25 w«1 samples used to assess the fractionation procedure (step 9) can be cultured
overnight in 0.5 mL of HBEC medium/well to

determine whether or not the sample 1s contaminated with bacteria or fungus.

Three-dimensional primary tumor cultures

A. Embedding tumor organoids or aggregates in Matrigel

1. Defrost a bottle or aliquot of frozen growth factor reduced Matrigel at 4°C. This
process can take

several hours to overnight. It is very important to keep the Matrigel at 4°C at all
times to prevent 1t

from solidifying.

2. Carefully transfer the organoids/aggregates toa 15ml conical tube containing 10ml
of the modified M87 media that has been pre-warmed to 37°C. Centrifuge the cells for
30 sec at 400 x g at room temperature. Aspirate the supernatant to remove the single
cells. Resuspend the pellet by slowly adding 1 ml of modified M87, taking care to prevent
breaking up the organoids. Perform a trypan blue exclusion test using a hemocytometer
to determine the number of viable organoids/aggregates per ml.

3. Centrifuge the organoids/aggregates at 400 x g for Smin at room temperature. Remove
the

supernatant and place the tube on ice. Determine the number of organoids to be added
to each well of a 24-well plate.

4. Add 200uL matrigel very carefully to coat the entire bottom.

5. Carefully suspend the pellet of organoids/aggregates in M87 medium, and then add
the desired organoid number/volume to each well over the matrigel.

The drug test was conducted three days after the organoids were cultured. The test
method is the ATP

assay. The drug test results were compared with the clinical real response to the
sensitivity and

specificity.
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Attendees listen during Twenty Years of Targeting HER2: Where
Are We Now?

San Antonio, TX - SABCS 2017 San Antonio Breast Cancer Symposium - Attendees listen
during Twenty Years of Targeting HER2: Where Are We Now? here today, Tuesday
December 4, 2018, during the San Antonio Breast Cancer Symposium being held at the
Henry B. Gonzalez Convention Center in San Antonio, TX. Over 7,500 physicians,
researchers, patient advocates and healthcare professionals from over 90 countries
attended the meeting which features the latest research on breast cancer treatment and
jon. Photo by © SABCS/Scott Morgan 2018 2018 Technical Questions:
todd@medmeetingimages.com

B RERAEAG HE A NI SR EE AR EEFEE P rRTEZ R A -

KRR G ASEEFA SR E R figki T

1. 315 HER2 51 AL G R L ED LU A S G i o ek B a I - MRS ] DU F ik
PUE > (B IR R i B B 5 2 1R A (E R /N - AR IR RSB B B o iR Y
G EE > T-DMI 8 Tras tuzumab ZREEE A ¥R EAED - BRIV E RS G T &
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HIBAERT LA R MRS (NEJM) L

Phase Il Study of Trastuzumab Emtansine (T-DM1) vs
Trastuzumab as Adjuvant Therapy in Patients with
HER2-Positive Early Breast Cancer with Residual Invasive
Disease after Neoadjuvant Chemotherapy and HER2-Targeted
Therapy Including Trastuzumab: Primary Results from
KATHERINE (NSABP B-50-1, GBG 77 and Roche BO27938)

Charles E. Geyer, Jr., Chiun-Sheng Huang, Max S. Mano, Sibylle Loibl, Eleftherios P
Michael Untch, Norman Wolmark, Priyz ogil, Andre > Andrés Redondo, |
William Jacot, Alison K. Conlin, Claudia A slinas, Irene L. Wapnir, ¢ an Jac >

Peter A. Fa hing. John P. Crowr a Wdalfing, Zhimin Shao, Elena Rota
David Tesarowski, Melanie Smitt, Hannah Douthwaite, Stina M. Sin and Gunter von Minckwitz,
on behalf of the KATHERINE inve

(i_f_j(;, ’ NYAM) < Roche>
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Rationale for KA ERINE Study Design

- HERZ2-positive early breast cancer patients with residual invasive disease following
neoadjuvant chemotherapy combined with HER2-targeted therapy have an increased risk
of recurrence and death™®

= T-DM1 is active in HER2-positive metastatic breast cancer following prior exposure to
taxanes and HER2-targeted therapy®*®

= A phase 2 study demonstrated that administration of T-DM1 following an anthracycline-
containing regimen was feasible in patients with EBC'°

- KATHERINE investigated whether substituting adjuvant T-DM1 for trastuzumab would
improve outcomes for patients with residual invasive cancer following neoadjuvant therapy

Unten ot el J Clin Oncol 2011.20 3351, *Connzar of al. Lancet 2014.364: 164, 'de Azambuls ot ol Lencet Oncol 2014.15:1137; “Cianni st sl. Lancel Oncol 2014:15-640; *Sohnecwess ot ol
v S Cancer ¢ - Engl J Med 2012307 AT83. "Krop ot al. Lancet Onool 2014,16.080, *Owras ot o, Lanoel Oneol 2017. 10 743, "Krop et &, Lancet Oncol 201718 743
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KATHERINE Study Design

= cT1-4/NO-3/MO at presentation (cT1a-b/NO excluded)
= Centrally confirmed HERZ2-positive breast cancer T-DM1
= Neoadjuvant therapy must have consisted of 3.6 mg/kg IV Q3w
— Minimum of 6 cycles of chemotherapy ) 2, 1% cycies
= Minimum of 9 weeks of taxane
= Anthracyclines and alkylating agents allowed
= All chemotherapy prior to surgery
— Minimum of 9 weeks of trastuzumab
- Second HER2Z-targeted agent allowed

N=1486 T Trastuzumab
6 mg/kg IV Q3W
14 cycles

= Residual invasive tumor in breast or axillary nodes Radiation and endocrine lhorap
per protocol and local guideliné

= Randomization within 12 weoks of surgery

Stratification factors:
Clinical presentation: Inoperable (stage cT4 or cN2-3) vs operable (stages cT1-3N0-1)

Hormone receptor: ER or PR positi vs ER negati and PR negative/unknown
Preoperative therapy: Trastuzumab vs trastuzumab plus other HER2-targeted therapy
Pathological nodal status after neoadjuvant therapy: Positive vs negative/not done

nvasive Disease-Free Surviva

100+
=
8 8o
| Trastuzumab
‘g 60 T-DM1
o Trastuzumab T-DM1
% 404 (n=743) (N=743)
g IDFS Events, no. (%) 165 (22.2) 91 (12.2)
Unstratified HR=0.50 (95% Cl, 0.39-0.64)
§ 201 F<0.0001
- 3-year IDFS 77.0% 88.3%
Ot + v T v “r —y— —— ¥ - ——
o 6 12 18 24 30 36 a2z a8 54 60
s v Time (months)
Trastuzumab TAD 67 ans 504 555 501 342 220 119 as -
M1 743 707 681 658 633 561 409 255 142 a4 “

Distant Recurrence

100+
i 80 x—‘L
8
| Trastuzumab
g oo T-DM1
\g Trastuzumab T-DM1
40 (N=743) (n=743)
‘g Events, no. (%) 121 (16.3) 78 (10.5)
Unstratified HR=0.60 (95% Cl, 0.45-0.79)
§ 20+ 3-year event-free rate 83.0% 89.7%
ot + - “r - - + - v —~ ry—
o 6 12 18 24 30 36 a2 a8 54 60
o Time (months)
Trastuzumab TAD 6re 6a3 609 s77 520 a59 233 126 a1 4
T-OM1 743 707 682 661 636 564 412 254 143 as “

ATHERINE Summary a Conclusions

= Adjuvant T-DM1 demonstrated both a statistically significant and clinically meaningful
improvement in IDFS compared with trastuzumab
Unstratified HR=0.50; 95% CI 0.39-0.64; P<0.0001
3-year IDFS rate improved from 77.0% to 88.3% (difference=11.3%)

= Benefit of T-DM1 was consistent across all key subgroups including HR status, extent of
residual invasive disease, and single or dual HER2-targeted neoadjuvant therapy

= The safety data were consistent with the known manageable toxicities of T-DM1, with
expected increases in AEs associated with T-DM1 compared to trastuzumab

= Additional follow-up will be necessary to evaluate the effect of T-DM1 on OS

= The KATHERINE data will likely form the foundation of a new standard of care in this
population and increase the use of neocadjuvant therapy in HER2-positive EBC
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Trastuzumab Emtansine for Residual
Invasive HER2-Positive Breast Cancer
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IMpassion130: Efficacy in immune biomarker subgroups
from the global, randomized, double-blind, placebo-
controlled, Phase Ill study of atezolizumab + nab-paclitaxel
in patients with treatment-naive, locally advanced
or metastatic triple-negative breast cancer

Leisha A. Emens,' Sherene Loi,” Hope S. Rugo,” Andreas Schneeweiss,” Véronique Diéras,” Hiroji Iwata ®
Carlos H. Barrios,” Marina Nechaeva.® Luciana Molinero.” Anh Nguyen Duc,'? Roel Funke.” Stephen Y Chui,”
Amreen Husain,'? Eric P. Winer,'' Sylvia Adams,'? Peter Schmid®

'UPMC Hillman Cancer Center, University of Plttsburgh. Pittsburgh. PA; *Peter MacCallum Cancer Centre, Melbourne. VIC. Australia;
G

qY wity of C, San C Cancor Contor. San Francisco, CA; *Univorsity 9. v
SDepartment of Medical Oncology Centre Eugéne Marquis, Rennes, France. “Aichi Cancer Center Hospital, Alchi, Japan;
Deop. of PUCRS . Porto Alegre, Brazil; *A Clinical O O
Russia; *Genentoch. Inc.. South San Fuvu.luco CA; "9F. Hoffmann-ta Roche AG, Basel, Switzerland: ''Dana-Farber Cancer Institute, Boston, MA:

“Neoew York University Langone Medical Center. New York, NY: ""Barts Cancer Institute. Queen Mary University of London, London, UK
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TNBC background

= TNBC has the worst breast cancer subtype—specific outcomes,' and single-agent taxane or anthracycline chemotherapy
remains the typical 1L treatment for advanced disoaso?

Estimates of median OS vary but are gonerally = 18 months or loss* ¢
= No targeted agents have demonstrated definitive OS benefit

Bevacizumab in combination with chemotherapy is an approved treatment for mBC in several countries
outside the United States’

PARP inhibitors for BRCA 7/2-mutant, HER2-negative mBC have beoon approved in several countries®
= IMpassion130 is the first Phase |l study to demonstrate a benefit with immunotherapy inmTNBC"

Atezolizumab + nab (v bo + nab- ) resulted in a statistically significant PFS benefit in the ITT
and PD-L1+ populations (ITT HR 0.80 [95% CI: 0.69, 0.92] and PD-L1+ HR, 0.62 [95% CI: 0.49, 0.78))

At this first interim OS analysis, clinically meaningful improvement in OS with atezolizumab + nab-paclitaxel was
observed in the PD-L1+ population, with an HR of 0.62 [95% CI: 0.45, 0.86] and a median OS improvement
from 15.5 to 25.0 months®

Mot JOVR, 4. Gaiind £.0C FOVR. 8. Yty A Cect JO18. 8. Mitas Arvs Ot 2013 Ermane LA, ot ol Stpasac
N Gt S Noes 3ONM g >
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IMpassion130 study design:

Prespecified analyses in the ITT and PD-L1 IC+ population

Phase Il study IMpassion130*

Previously untreated metastatic
or inoperable locally advanced TNBCY
N = 902 patients randomized

Double blind; no crossover R 1. Prior taxane use
w 2. Liver metastases
3. PD-L1 on IC*
Atozo + nab-P arm* Plac + nab-P arm*

ITT population: n = 451 ITT population: n = 451

PD-L1 IC+ pationts: n = 185 (41%) PD-L11C+ pationts: n = 184 (41%)

Koy study endpoints
« Co-primary: PFS (ITT and PD-L1 IC+)
OS (ITT and PD-L1 IC+)
+ Secondary: ORR and DOR
- Safety and tolerability
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IMpassion130 primary analysis'2:

Ban Antonio Broast Cance
Dee

Clinically meaningful PFS and OS benefit in the PD-L1+ population

ITT population

ITT PFS

Stratified HR, 0.80
’\ (96% CI: 0.69, 0.92)

o & P = 0.0026

Progressicndne sarvivyl
|

| 5.5 mo
ol (5.3, 5.6)

PD-L1+ population*

PD-L1+ PFS
Stratifiod HR, 0.62
(95% CI1: 0.49, 0.78)
P < 0.0001

[ B Y M BN T S NI M Y A @ 56 5%
Monthe
100 | e ITT OS PD-L1+ OS
. Stratified HR, 0.84 Stratifiod HR, 0.62

- % "~ (95% CI: 0.69, 1.02) (95% ClI: 0.45, 0.86)"
5 P = 0.0840"

oo .

e —

2 40 e

5 =

17.6 mo 21.3 mo
(16.9. 20.0) (173, 23.4)
) 5 & L] 2 Eal E) 7 35 ¥ 34

I
Monthe

~ oo Loated gremt Pmraretioat sty dmesgn P
BABCES 2018 (prograrm #GH 1-04)
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= Pre-existing immune biology, including PD-L1 expression on TC, CD8+ T cells and stromal TILs, has also been
associated with clinical benefit from anti-PD-L1/PD-1%2

= In this exploratory analysis, we sought to evaluate whether this immune biology and BRCA 7/2 mutation status
were associated with clinical benefit from atezolizumab + nab-paclitaxel
= Biomarkers were centrally analyzed in pre-treatment biopsies
PD-L1 on IC and TC by VENTANA SP142 IHC assay*

Intratumoral CD8+ T cells by IHC (Dako clone C8/1448)
and stromal TiLs by H&EY

PD-L1 IHC (SP142) Assay

by Ventana Medical S
PD-L1 on IC
C
. .

BRCA17/2 mutation status by FoundationOne assay

vl e . o NN e kg Y

- 2 Ernar LA t ot thtgus o | 30 Ghorrarhmss.
BABCES 2018 (prograrm #GH 1-04)
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In IMpassion130, PD-L1 in TNBC is expressed
mainly on tumor-infiltrating immune cells

Prevalence of PD-L1 IC subgroups

The majority of patients with expression
of PD-L1 on TC are included within the

i1 . 1co PD-L1 IC— PD-L1 IC+ population
27% 59% (1co)
59%

Prevalence of PD+«L1 TC subgroups

91% PD-L1 TC—

Ermane LA, ot ol Siguas.

e G 1 -04)
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PD-L1 IC status (positive vs negative) predicts
PFS benefit with atezolizumab + nab-paclitaxel

PFS for PD-L1 IC+
subpopulation

30

20:] — Alezo + Nab-P (PD-L1 IC+ n = 185)

— Plac + nab-P (PD-L1 IC+ n = 184)

101 5.0 mo H i 7.5 mo
04(3.8. 5.6) i (6.7.9.2)
o 3 6 9 12

15 18 21 24 27 30 a3
Time (months)

s
Moddinn P8 B durmtions (ad S5% Cin) are Indated on W phot. Siatbed Hits s shown. AR 5 vahsse sncept for PO-LS ICs PER e nominel 1 vekses. Date Al Aps 17, 2018 BABCES 2018 (prograrm #GH 1-04)

PD-L1 IC status (positive vs negative) predicts

PFS benefit with atezolizumab + nab-paclitaxel

PFS for PD-L1 IC—
subpopulation

PFS (%)

Sy — Atezo + nab-P (PD-L1 IC— n = 266)
= 'n._,] = Plac + nab-P (PD-L1 IC— n = 267)
12 15 18 21 24 27 30 a3
Time (months)
Ermene LA, ot ot sape
Madian PE durations (and $5% Cis) are indicated on the plo. Sirasted Hita are shown. Al w e et 1= vaives. Dets utel; Apes 17, FO1S. ‘BAnCE 7518 .
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PD-L1 IC status (positive vs negative) predicts

PFS benefit with atezolizumab + nab-paclitaxel

100
Interaction Test
PFS HR (95% CI)
A (treatmeont = PD-L1 IC)
99 e P Vaiue
80 PO-L1 IC+| 0-62 (0-49.0.76)
70 - PO-L1 1C 0.94 (0.78, 1.13) O.00868
s = 0,5152
— 60- b 31
=
2 o]
a 40
30+ 5.6
(5.4 — Atezo + Nab-P (PD-L1 IC+ n = 185)
204 . — Plac + nab-P (PD-L1 IC+ n = 184)
104 0 — Atezo + Nab-P (PD-L1 IC~ n = 266)
5.0 mo 7.5 mo — Plac + nab-P (PD-L1 I1IC—n = 267)
04(3.8. 5.6) (6.7.9.2)

o 3 e 9 12 15 18 21 24 27 30 a3
Time (months)
= A trend toward association between PD-L1 IC positivity and poor prognosis was observed but was not statistically significant

= PD-L1 IC positivity was predictive of PFS and OS benefit with atezolizumab + nab-paclitaxel
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PD-L1 IC status (positive vs negative) predicts
OS benefit with atezolizumab + nab-paclitaxel

OS for PD-L1 IC+
subpopulation

0S (%)

I — Alezo + Nab-P (PD-L1 IC+ n = 185)

—Plac + nab-P (PD-L1 IC+ n = 184)
25.0 mo
(22.6, NE)

10 15.5 mo
(13.1, 19.3)

o 3 6 o9 12 15 18 21 24 27 30 33 36

Time (months)

= A trend toward association between PD-L1 IC positivity and poor prognosis was observed but was not statistically significant
= PD-L1 IC positivity was predictive of PFS and OS benefit with atezolizumab + nab-paclitaxel

araen WD 104}
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PD-L1 IC status (positive vs negative) predicts
OS benefit with atezolizumab + nab-paclitaxel
OS for PD-L1 IC—

-~
920 - N—‘\.ﬁ‘ subpopulation
e

0S (%)

104 a0 — Atezo + nab-P (PD-L1 IG~ n = 266)
i 2.9 e — Plac + nab-P (PD-L1 IC—n = 267)

o 3 6 o9 12 15 18 21 24 27 30 33 36
Time (months)
= A trend toward association between PD-L1 IC positivity and poor prognosis was observed but was not statistically significant

= PD-L1 IC positivity was predictive of PFS and OS benefit with atezolizumab + nab-paclitaxel
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= A trend toward association between PD-L1 IC positivity and poor prognosis was observed but was not statistically significant

= PD-L1 IC positivity was predictive of PFS and OS benefit with atezolizumab + nab-paclitaxel
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Conclusions

= In the Phase Il IMpassion130 study, PD-L1 expression on IC is a predictive biomarker for selecting patients
who clinically benefit from first-line atezolizumab + nab-paclitaxel treatment for mTNBC

PFS and OS benefit was observed in patients with a PD-L1 IC of = 1% (by VENTANA SP142 IHC assay)

A treatment effect was not seen for adding atezolizumab to chemotherapy in the PD-L1—-negative subgroup
= PD-L1 expression on TC did not provide additional information beyond PD-L1 IC status

Prevalence of tumor-cell PD-L1 expression was low, and the majority of these tumors were also PD-L1 IC+

= PD-L1 IC expression was the best predictor of clinical benefit as the patient subgroups with tumor-infiltrating
immune cells (stromal TiLs+) or cytotoxic T cells (CD8+) derived clinical benefit with atezolizumab + nab-
paclitaxel if their tumors were also PD-L1 IC+

= PFS and OS results were consistent regardless of BRCA 7/2 mutation status

= Patients with newly diagnosed metastatic and unresectable locally advanced TNBC should be routinely tested
for PD-L1 IC status to determine whether they might benefit from atezolizumab + nab-paclitaxel
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Mini-ring method

AN :‘:‘
COMMUNICATIONS /'S
BIOLOGY .

QQ
¢

ARTICLE

*
,”

A simple high-throughput approach identifies
actionable drug sensitivities in patient-derived
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-Mix 5000 cells (Sul) with Sul Matrigel
-Add 10uL in each well

-Incubate for 3 days to form organoids
-Drug tests after 2 days of treatment

Commun Biol, 2019 Feb 25;2:78. doi: 10.1038/542003-019-0305-x. eCollection 2019,
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Mini-ring method

* Advantages
— Save Matrigel: 5ul / 40ul per well(96 well plate)
— Save CellTiter 3D-Glo: 75ul / 100uL
* Disadvantages
— Formation of mini-ring
— Changing medium manually
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