RALL-B (2015)
BALL-B Discussion

There were 3 samples distributed in this B-ALL MRD challenge. Case 04 was sent as a generic “gateable” FCS
file, while cases 05 and 06 were sent as gated PDFs. Participants were asked to report on surface marker
expression and calculate the percentage MRD positive as a subset of mononuclear cells in samples that
contained an abnormal population.

Case BALL-04 List Mode Case Negative for MRD

Diagnostic files were included in this case, showing a population of cells that were CD45dim, CD10 and
CD58bright, CD20 negative, CD38 variable in Tube 1. Tube 2 showed a population that was CD34 and CD13/33
negative, with variable CD9. This case did not contain an abnormal population. However a very small population
of hematogones with a classic maturation pattern was present. Plasma cells were clearly visible (CD38 bright,
CD10 negative, CD20 negative).

A total of 78.7% of participants reported this case as negative, with 21.3% callling it positive. Of those callling it
positive, the majority reported 0.1 - 0.9%.

Case BALL-05 Positive With Myeloid Markers

This case had a very small population of residual leukemic cells (0.014%). The CD19 gated population in Tube 1
showed a population separate from mature B cells. This separate population expressed bright CD19, CD10, and
was negative for CD38. The level of CD45 and CD20 expression was comparable to that of normal B cells. CD58
was similar to the brightest background seen in the mature B-cells. Plasma cells were clearly visible (CD38 bright,
CD10 negative, CD20 negative). In Tube 2, the CD19 gated cells were positive for CD34, CD10, and
CD13/CD33. Taken together, these are clearly abnormal cells.

A total of 96.8% of participants correctly identified this sample as positive, and all identified the sample as positive
in the 0.01% - 0.09% range. Two participants called the sample negative.

Case BALL-06 Negative for MRD

This case did not contain an abnormal population. However, a large population of hematogones was present
(hematogone hyperplasia). A subset of CD19 gated population in Tube 1 showed dim CD45 and bright CD10,
within a background of CD10 positive cells with variable CD45 and CD20, with constant CD38 expression. CD58
was also bright when compared against the background of maturing B cells. Plasma cells were clearly visible
(CD38 bright, CD10 negative, CD20 negative). In Tube 2, the CD19 gated cells were partially positive for CD34,
dim CD45, bright CD9, and CD10, and negative for CD13/CD33. This population corresponds to the most
immature hematogones (dim CD45, bright CD10, CD34+, CD20 negative, CD38 bright, CD58 bright, and CD9
bright).

A total of 59.7% of participants reported this sample as negative, with 40.3% calling it positive. Of those calling it
positive, 78.1% reported in the 1 - 9.9% range, 6.3% reported in the 0.01% - 0.09% range and 15.6% reported
positivity in the <0.01% range.



BALL-B Discussion (cont.)

Some Key Comments:

Participants should review case 04 in particular, as the diagnostic phenotype was given and the small
hematogone population in the Day 29 sample was clearly different with a normal maturation sequence. Case 06
may have been confusing to some patrticipants as the “population of interest” was a subset of a normal
hematogone maturation pattern (CD10+CD34+) corresponding to the most immature hematogones.

A few laboratories had difficulty with BD FACSDiva software, but did manage to report results. Some laboratories
felt that listmode files should be used for all cases whereas others felt that manipulating listmode files was too
difficult.

When a sample is negative, the value of abnormal cells is 0 and should not be reported as MRD positive.

Michael Keeney, ART, FIMLS, FCSMLS(D)
Diagnostic Immunology Resource Committee



Children's Hospitals and Clinics BALL- © g{

N\
Al Events T ——BlEvents Tube: (APRE )
L1} M~
% g‘ Population #Events %Parent %Total
<%ad . % I Al Events 18,007|  ####  100.0
& g Tme ~ OTime 17917| 995 995
% X " M Singlets 17,756| 991 986
% - [l viable 17,756|  100.0| 988
G 0 - W Aacoig 15,945 898 888
| R L L L AL 8 E-BCSHS 15540 0G0 88.5
N I 15,269 958| 848
LR mDTing U 0 50 100 150 =200 250 B
(x 1,000) Time # 1,000)
o Time e Singlets All Events
g &3 g = “a
= & =8
Tal < T
© = - O
E pu . o 8«:
=2 Singlets . 0"
3 g
-l[lIII!I!I[I!IIIII!'I?I!II
50 100 150 200 260 T R T 1 S T o' w0t ot ot
FSC-H 1,000y 88C-H 0 D45 APC-HT APC-Cy7-H
Viable All CD19
‘e E"’e—-‘;
& 3
% O ]
:]-: o <X —'5
2 T ]
"% ¢ T E
Zou ]
CEy
. a 3
o Ba
[
a . s ' w1t ot 0®
10 10 10 10 10
8" CD19 PE-Cy? PE-Cy7-H " cD18 PE-Cy7 PE-Cy7-H
B cells . B cells _ B cells
T T, T
B o3 el % =

1ot
10t
1t

CD45 APC:;H? AFC-C
0

10°
10

CD45 APC-HY APC-C
3
10
CD45 APC-HT7 APC
103

2 a a 1

10 10
CD10 PE PE-H

2 a 4 S

10 10 10 10
CD38 PerCP-Cy55 PerCP-Cy55-H

10° 10° 10* 0n® 1o
CD20FITC FITC-H

B cells Bcells

10°

-Cy7-H

ot

1

CD20FITC FITC-H
Cco4s5 AP%-H? APC
0

102

2 q - 3

i i i 10 10
CDA”8 APC APC-H

10 10
CD10 PE PE-H

LR ] e LA am ARAR AL A AR AT



B cells

CD20 FITC FITC-H

wo o et 0f
CD38 PerCP-Cy55 PerCP-Cy55-H

B cells

CD18PE

1I]2| “":.gﬂl ""'“L' ||rI'I:T|'s._I'“
CD20 FITC FITC-H

B cells

w ot

CD58 APC APC-H

02

2

i 10 i
CD10 PE PE-H

10 10

Children's Hospitals and Clinics

B cells

ot 0®

10

CD20 FITC FITC-H

B cells

-H
5

1

CD18 PE-Cy7 PE-Cy7
1wt

10°

w10 10’
CD38 PerCP-Cy55 PerCP-Cy55-H

Beells

035

wt

CD58 APC APC-H
103

et ot
CD38 PerCP-Cy55 PerCP-Cy55-H

CD19 PE-Cy7 PE-Cy7-H

B cells

wt 10?

10°

2

2

10 J

10 i
CD10 PE PE-H

0

B cells

H
10°

_CyT

CD18 PE-C¥7T PE
w gt

101

UL LLL PR AULLLL LU
10 10 ) s
CD58 APC APC-H

B cells

-Cys5-H
1 ]

107

CcD38 PerCF-?vSS PerCP
1

TR
CD10 PEPE-H

* 10

Experiment Name:
Specimen Name:
Tube Name:
Record Date:
$OP:

GUID:

Seral Humzer:

Population #Events
W A Events 18,007
I Time 17,917
[l singlets 17.756
Wl viable 17,756
B a1 cD19 15,045
H B cells 15,940
il P 15,269

CAP BALL-04 JULY 2018

16-00132 857835_001

A-PRE

Jan 5, 2016 4:48:25 PM

Administrator
€93a1163-dd76-4a80-bbcB-6a0ea13fed425

%Parent %Grand Parent
| it
99.5| i
99.1 98.6
100.0 991
89.8 89.8
100.0 89.8
95.8| 958

%Total

100.0
995
98.6
98.6
885
88.5
848




Children's Hospitals and Clinics ~ 2a-( « o
All Events T atle Tupe( B-PRE )
[
f Population #Events %Parent %Total
o . T Il Al Events 11,941 #ia#| 1000
& Time = : DTime 11,855 993 933
& = -l Singlets 11,658| 983 976
B - [ viable 11658  100.0| 97.6
0 M AicD1g 9,929 852 832
Q B Bcells 9927 100.0/ 831
IlilllllII]IIII]lllIIII]Il |
0 5 100 150 200 250 IR RS SR UL LB [ B 9,282 935 777
Time  « 1,000) Time 4 1,000]
N Time Singlets All Events
1=5) fangts ]
g ™3 g8« “a
» &3 =8
LE <g T
O = O O
EE @] w .,
] Singlets ke 0"
v “u
‘-IIII|III1|IIllllllllllllll
50 100 15D 200 250 T ST S T T o' 12 10 et 1t
FSC-H 1.000) SSC-H ' CD45 APC-H7 APC-Cy7-H
VYiable All CD19
o E"’eé
E b =
S Q 3
- | O,
T 9 %3
[} = ~ -
gn G ij*_E
Py £ 3
; §§°33?
B o 3
- O s
< o=
102 a a s T L R T | S
10 10 10 10 10
0" ©D19 PE-Cy7 PE-Cy7-H 0" cD18 PE-Cy7 PE-Cy7-H
B cells - B cells B cells
% w2 %
& 9 5
& Oy O
g & G
e T I~
- (N :nc
(5“9 8 = 8
% = <
b = =
DNE 8 L=, Q
(&) (&}

2

10 0

1w’ '
CDY FITC FITC-H

B cells

10’

CDOFITC FITC-H

10?

10° 10’ 10"
CD13+33 PE PE-H

10

CD13+33 PE PE-H

I[zl 1|I‘|TI1]al llﬂ'i'|1|‘l un1|1|s—r'

10 10 10 2 o°

B cells

w  wt w®

02

1

CD45 APC-H? APC-CyT-H

i}
2

lllﬂ'l]ui HI[HI]‘ T ul'llll]—aT

] 10 10
CD10APC APC-H

10 1 10"
CD34 PerCP-Cy55 PerCP-Cy55-H

10"

VAR ARAA ma AR RS



B cells

CDIFITC FITC-H

10? 107 10" 10%
CD34 PerCP-Cy55 PerCP-Cy55-H

B cells

!5

CD19 PE-Cy? PE-Cy7-H
0w 1t

107

2 ki

10 10
CDYFITCFITC-H

10 y

Children's Hospitals and Clinics

B cells

wt  1ef

CDY FITC FITC-H
3
10
IRTRTR T ATt M RATR

102

iﬁ'ﬂlq |m|rn| UBLILILLLL DRLBLLLLL L
l.‘2 a a

10°

10
CD10APC APC-H

Beells

-Cy7 PE-Cy7-H
2 y 4 y 105

CD19 PE

10

10*
P-Cy55 PerCP-Cy55-H

T T T T T T
10 a 5
CD34 PerC

B cells

-H

VT Pl;:'-Cy'."

CD19PE-C

10? 10" 10
CD13+33 PEPE-H

Bcalls

CD19 PE-Cy7 PE-Cy7-H
3 4 5

10%

(T [/ S |
CD10 APC APC-H

10

B cells B cells i B cells
=r &%
T g o
g . 8.
& € 2 o
(&7 (@] uw
% %., er,
c g e E)-_ =
8 O >
“ﬁ | n_ﬂn
= g =
™
! 1 2 ,
10° 107 10t 0° 10? 10° 10t 10’ 10° 10 10" 10
CD13+33 PE PE-H CD34 PerCP-Cy55 PerCP-Cy55-H CD13+33 PE PE-H
Experiment Name: CAP BALL-04 JULY 2018
Specimen Name: 16-00132 857835
Tube Name: B-PRE
Record Date: Jan 5, 2016 4:49:03 PM
$OP: Administrator
GUID: 7f3197a3-2888-44c1-8d61-418f71c183al
Serial tlumser;
Population #Events %Parent %Grand Parent %Total
H Al Events 11,941 #i #i 100.0
[ Time 11,855 99.3 i 99.3
[ singlets 11,658 98.3 97.6 97.6
B viable 11,658 100.0 98.3 97.6
M A1 CD19 9,929 852 85.2 832
Il B cells 9,927 100.0 85.2 83.1
M r1 9,282 935 93,5 77.7

[ TSR I R L T R T e



D &0

Pl

1

[ATY

FSC-A (x 1,000)

augaltell

S5C-H

All Events

Time

IT'I]]I"'I'F|||I||[|||li||
100 150 200 25
Time t 1,000)

Time

Singlets

Tl]TIl]llll|||l||l||[[illl
§0 100 150 200 250
C-H 1,000

Viable

1 2

10 g

B cells

o 10 ot 1f
CD19 PE-Cy7 PE-Cy7-H

103 4 105

ﬂi

1

CD45 APC-HT APC-Cy7-H
1

10°

CD20FITC FITC-H
10

i

w: o
CD20 FITC FITC-H

il

B cells

2 a

10 w10t
CD10 PE PE-H

CD45 APC-H7 APC-Cy7-H

Children's Hospitals and Clinics

All Events

10°

-

0

102

BALL - o ~f

50 100 150 200 250
Time (» 1,000)
Singlets

FSC-A (x 1,000)

S

10 w' ot 10

58C-H

Tube: A-MRD (l\
Population #Events %Parent %Total
B ~! Events 245,292 m] 100.0
] Time 244,058 995 995
. [ singlets 242472 994 989
B viable 242,460 1000/ 988
Il A1 cD1g 19,827 8.2 8.1
M Bcels 18,782|  947| 7.7
Bei 203 1.1 0.1

All Events

10°

-H
10°

10*

1

CD45 APC-!;? APC-CyT
10

10!

Ul ovoonl ool oveomd ¢ vl o

w o 1?

(=4
—
o

B cells

AICD19

10"
CD19 PE-Cy7? PE-Cy7-H

10°

-H
5

10

H7 APC-Cy7
104

o

1

o2

CD45 APC-

Dm‘ 10% 't 1o
CD45 APC-H7 APC-Cy7-H

s

yi-H
16°

104

3

10

102

CD45 APC-H7 APC-C

10%

B cells

T umu’al ||rITrI]‘| [LRLLY
10 10
CD10 PE PE-H

10 12

H
10°

HY APC-Cy7
10*

163

CD45 APC-
!I'.!2

2

10 10

T ul'lTlTluq IHIIH“I IlmTI]s_l'

10

CD58 APC APC-H

a

10 10 n* 1
CD38 PerCP-Cy55 PerCP-Cy55-H

o

e L em Aeam s e

e



CDZ0FITC FITC-H

10

SRR
' sas®l
P

2| ||ITlI'IT°| Ilﬂ.'ﬂll‘lliﬂ'lﬂ]_s-r

10 10 10
CD38 PerCP-Cy55 PerCP-Cya5-H

Children's Hospitals and Clinics

CD20 FITC FITC-H

i 10 1
CD538 APC APC-H

B cells

nﬂ

1o

T%

) _

== 5

O L
] RS A
= : %‘;“ o
e oy AP
8 i ".ir..
ulJﬁ

o

(=)

ks

ey

L8]

B cells

g0t
CD10 PE PE-H

10

B cells B cells “hi
5 5 &
© & i
e, i =
oo o ~
i = 3
(3‘ O R
uia g’m?- o=
) 2 2
8% 8% o
2 a . 5
] 10 10 10 10
102 100 1 s T [ )
CD2FTC FITCH CD3B PerCP-Cy55 PerCP-Cy55-H CD58 APC APC-H
B cells B cells 3 B cells
i i
L 5% Wt e
T = i & p
O¢ 8 & ARSI " i
e < e o 2 RV >
o ] O . LT ‘o e e
& 3 ~ ; & A el =il = - "
- ﬁ 5 . b . O
o = A I o L =
[V I » . vy} " o
a . e n‘ 8 51,0 Q
= S0 }'- L e
% :_‘ %
_. S e S -
o 10 02w 't
CD10 PE PE-H CD38 PerCP-Cy55 PerCP-Cy55-H CD10 PE PE-H
Experiment Name: CAP BALL-D4 JULY 2018
Specimen Name: 16-02323 857835
Tube Name: A-MRD
Record Date: Feb 3, 2016 2:30:12 PM
$0P: HPDevelopmental
GUID: eb3cbdef-fd5b-499¢-9603-0fd5c7 df2bef

Serial Numser:

Population #Events
B Ail Events 245202
[C] Time 244,058
[E] singlets 242472
Il viable 242 460
B At cb19 19,827
[l B cells 18,782
[l P 203

%Parent %Grand Parent
fesieicd HAEH
995 HEAT
994 98.9
100.0 89.3
8.2 8.2

947 77

1.1 1.0

%Total
100.0
99.5
98.9
98.8
8.1
77

0.1

[ T Ll an AALA nas As Fa A




Children's Hospitals and Clinics BaLL-ct

All Events T 2l Events Tube: B-MRD (22N
(o
g B Population #Events %Parent %Total
. T B Al Events 217,748 | 100.0
e ~ [ Time 216,844 995 995
S - [l Singlets 214,411 09.0/ 935
= Il viable 214,401 1000/ 985
e - M AICD19 17,193 80| 79
AR L AN R AN 8 ' .Bce"s 17173 99.9 7.8
P1 192 11 0.1
o 40 mDTim? 200 250 0 S0 100 150 200 250 |
(x 1,000) Time (4 1,000]
P Time o Singlets All Evenits
a wr— = -
CE g8 "oy
= 8_: Ra’it =1 - E
L] L o I o4
% 3 8 B4 % E
-8 singlets = DN
= "l
-I—I'Til"lillllllllllil|IIFI| g_rrm_mm_r
50 100 150 200 250 wtow* ot TR 3 gt 1g8
8C-H 1,000 8SC-H 0'CD45 APC-H7 APC-Cy7-H
Viable Al CD19
<, I.-o B
= E‘;‘ F—“‘g
r dwu ]
T % 3
[ [ -
I |
B § =
Ry T
W E—E
4 a_ 3
ey
=
1 a2 a 4 s w w0 w0 ot nf
10 10 10 10 10
0" cD19 PE-Cy7 PE-Cy7-H ®" CD18 PE-Cy7 PE-Cy7-H
B cells B cells B cells
T "% o
-2
g ; 5
Oy « -+
a E R
= : x
T ES T
(_‘)ne OME é
% < %
ﬂﬂ g“‘o Lg
- ]
8 77 © O
2 a “ 10° 10” 10" 10 2 a . s
1n 10 10 10 10 10 10
CD8 FITC FITC-H CD13+33 PE PE-H CD34 PerCP-Cy55 PerCP-Cya5-H
B cells B cells
L 1) Ilﬂ
m 2
T &5
g"g g“a -
o o =
2 :
i O%%,
[o7] o -
[a] <L
© =
= as
O

2 10 0 10° 10 10 iy
CD13+33 PE PE-H CD10 APC APC-H

e [ oI TRR i Bl as ARdn R AR AR ST



B cells

CDYFITC FITC-H

10% 10 ' 10°
CD34 PerCP-Cy55 PerCP-Cy55-H

Bcells

wt wd

-Cy7 PE-CyT-H

3

CD19PE

I l‘"“TI T H||l|| T ||m
2 5 S
CDYFITC FITC-H

B cells

10°

CD10APC APC-H

e i 0" 10

10 1 1
CD13+33 PEPE-H

Children's Hospitals and Clinics

B cells

10*

CD8 FITC FITC-H

2 10t 10

10
CD10APC APC-H

B cells

TY%

% &

] O g ¥

E_J"‘E ¢l e e

s SIN AL
o .'J !

3 e SR

s

e e

™

Qe

[&]

10 10° m* 10°
CD34 PetCP-Cy55 PerCP-Cy55-H

B cells

CD10APC APC-H

2 a D&

10 10 10" 1
CD34 PerCP-Cy55 PerCP-Cy55-H

B cells

-H
k)

CD19 PE-Cy7 PE-Cy7
103 104

102

10 10" 10
CD13+33 PE PE-H

10

B cells

ot b

z

CD19 PE-Cy7 PE-Cy7-H
0

2 3

10 10 10
CD10 APC APC-H

10

B cells

y55-H

55 PerCP-C
1wt

10°

CD34 PerCP-Cy
107

] mn

10 10 10
CD13+33 PE PE-H

Experiment Name:
Specimen Name:
Tube Name:
Record Date:
SOP:

GUID:

Serial Humber:

H r1 192

Population #Events
Il Al Events 217,748
[C] Time 216,644
[l singlets 214,411
Il viable 214,401
B A cD1g 17,193
B B cells 17,173

CAP BALL-04 JULY 2018

16-02323 857835_001

B-MRD

Feb 3, 2016 2:32:41 PM
HPDevelopmental
b8cd7bef-f247-4a9e-bb73-a6061fe01ab9

%Parent %Grand Parent
i it
99.5 it
99.0 985
100.0 99.0
8.0 8.0

99.9 8.0

11 11

%Total
100.0
99.5
98.5
98.5
7.9

79

01

I T e



All Evenls

rrII|][lll['”Tl]lTll]lllll
0 50 100 150 200 260
Time ¢ 1,000

Time

o TP E

i

FSC-A (x 1.000)
0

5 100
Pnn Lhil

ALl

|'l1l|||l1|III||1I'IIIIII|I

50 100 150 200 250
8C-H ¢ 1,000
- All CD19
R0
&3
& Ve
< "7
Feo 7
S 7 F
O "3
Lot
n — =
S
O— 3
o2
oo et 1f
CD18 PE-Cy7? PE-Cy7-H
Viable
W
=3
]
T "5
O
B = F
"
nm' w0 ' ot 1®
CD45 APC-H7 APC-Cy7-H
Viable
Lo,
.
=
[8)
s
W
e
G
L
&
a
Oe

w' 1w ' ot wf
cH3 PerCP-Cy55 PerCP-Cy55-

10°

0w

102

CD45 APC-H7 APC-Cy7-H

FSC-A (x1.000)

7-H

'C‘f

CD45 APC-HT APC

Children's Hospitals and Clinics

0

BaLL-c o

AlkEvenks Tube: D-MRD (;\
Papulation
M 2 Events
I Time
[H singlets
W viabte
[ A1 cp19
2 B cells
@ coz
S0 100 150 200 250 B co71
Time 11,000 B Mononuclear
e Singlets Yiable
g%
o
~ o
<
3 —
o
8
2
0 w10 S wt o ot ot
SYTO16 FITC-H CD19 PE-Cy7? PE-Cy7-H
T Viable T All Events
s S
G- &
Qw [&)]
&= &
T s
N
- =
O a
o2 &)

)

10

Dm' w0 w wt w0f w* ot w10
CD71 APC APC-H CD3 PerCP-Cy55 PerCP-Cy55-
Viahle
Experiment Name: CAP BALL-04 JULY 2018
Specimen Name: 16-02323 857835_002
Tube Name: D-MRD
Record Date: Feb 3, 2016 2.35:15 PM
$OP: HPDevelopmental
w0t 1t GUID: 6ffabcB2-270e-4a66-93ba-118657...
SSC-H Serial Humbaer:
Population #Events  %Parent %Grand Par... %Total
Viable_ B Al Events 205,143 e #ans 100.0
: ] Time 205,143 100.0 #HH 100.0
[ singlets 205,080 100.0 100.0 100.0
B viabte 205,080 100.0 100.0 100.0
B A1 cD19 15,610 7.6 7.6 76
Il cb3 150,322 73.3 733 733
Bl co71 5592 27 27 27
B B celis 15,406 98.7 75 75
Il Mononuclear 181,075 88.3 88.3 88.3

2

10
cD19P

' ' o
E-Cy7? PE-Cy7-H

5

Pam ma s A

A e



COLLEGE of AMERICAN FLOW CYTOMETRY
PATHOLOGISTS B-ALL MINIMAL

RESIDUAL DISEASE
BALL-B 2018 (BALL-05)

* CAP 2018
Day 29 - Tube 1
[Ungated] [time] [Singlets only] [Singlets only]
e 1000 T —_— ] 1000~ — |
o [Singlots only : 99.99%)
e
~ 1073
g
b4
O < = = :
% 10 W g— = = CD19+ : 1.86%
< iy
a
[
) T T A\l T T i3 T T T T f—r—r—r—r LS S b | 1 {
il 200 400 600 0 500 1000 il 500 1000 0 a0 10t 107 10!
TIME FS INT FS INT CD19 PC7
[CD19+] [Singlets only] [Singlets only] [Singlets only]
1o n' r T ‘ [0 -
M~ m?'-'. I
S ] w 1
e o - = =
g 1 2w \A - 2.34%) Z e R
g ] S @ 2
s ru-!- 100; iLymphs : 71,185
Pl i _ !
| T o i ekl ik U e o
il 10" 100 102 10 0 10° 10! 10 10 10? 10F 10! 102 10°
CD19 PC7 CD19 PC7 CD10 PE CD45 APC Cy7
[B Cells] [B Cells] [B Cells] [B Cells)
' 0 10" 3 o
w'-i "m‘ 10'y ml; 1004
e — r— > :
w o] Target Population : 256 S ., E " § 10
2 ¥ = "} 3
= o a i o
U R
it 2 1ty < oy ©
a E
. O
0 [Mature B ¢ Ly L L9 Pl
o ) Bt T T Ty Ty L gRELL B b st L SR T, Bt
it 100 10" 102 10 0 1! 100 10t il 10° ' 100 107 [ 100 0 10
CD20 FITC CD20 FITC CD20 FITC CD20 FITC
. [B Cells] [B Cells] [B Cells] - [B Cells]
1 1 e ¥
0 Pla_sma Cdlls = 1.93%|
10? e "w
~ un
= & 5 2
g 0 & a <
= 5 2 2
w a. o) ]
=y @ O W]
8 10" @
(&)
0 e
it Wi i, S T R R L e
] 10¢ 100 102 10}

u 10¢ 10' 10? 10* [ ”1';3" ' ;B‘ 1‘0‘ 10!
CD20 FITC CD10 PE CD10 PE CD10 PE



i COLLEGE of AMERICAN FLOW CYTOMETRY
" PATHOLOGISTS B-ALL MINIMAL
RESIDUAL DISEASE
BALL-B 2018 (BALL-05)
©CAP 2018
Day 29 - Tube 1, cont’d
[B Cells] 1 [B Celis] . [B Cells] : [B Cells]
mt " : 10" 3 (1] |
5 m'-; s 10/ _”'.'i‘u %
~ 4 ] A (W) b i
g 5 . 5 <
s 1 10 ] 10"
L Al il e ad L men by i by Py Mibloy Skl T il B . LB [Tk | IRt | Ny
0 10° 0t 0 10 CIE L U o100 q0t 10 10? 0 100 100 0f 40
CD10 PE CD38 PerCp Cy5.5 €D38 PerCp Cy5.5 CD38 PerCp Cy5.5
P [B Cells) P [B Cells]
_ Total # 1,071,598
10' - [Target Population] N... 256
g . & [B Cells] Number 19,919
] ] § [Lymphs] Number 71,185
= 'y é m"«i
x X [Target Population] o... 1.29%
SRV [Target Population] o... 0.36%
0 100 0o 100 100 102 10
CD19 PC7 CD58 APC
[Singlets only] {Singlets only] [Singlets only] [Singtets only]
1000+ = =i [E A e ] !UUU-!'_ — |U(|IEI-: = =)
| ] .
E 500~ % 500 % =,nr_--vi'l % mn—:
o ﬂ U-'—n-:-nw&;—:nmr-rrnw—rrnu 1=+ T T T 1'--‘*""""'1_'"""';*:1—."‘""'
107 10 102 10 10" 10 1w’ L 10" 10! 107 w 10° 10! 1’ w0
CD20 FITC CD10 PE €D38 PerCp Cy5.2 CD19 PC7
[Singlets onty] [Singlets only]
1000 N b - ] 1061 I
= &
5 0 o o
w J w 4 3
b

10° 10! 10? 100
CD58 APC

10" 10! 10! 1

CD45 APC Cy7



LX)
LN o0
5 COLLEGE of AMERICAN FLOW CYTOMETRY
fheved o
3.t PATHOLOGISTS B-ALL MINIMAL
e
BALL-B 2018 (BALL-05)
“CAP 2018
Day 29 - Tube 2
[Ungated] [time] [Singlets only] [Singlets only]
' 1000~ T o 1000~ =
fimel {Singlets only : 99,98%) |
G !
>
I x - — CD19+ : 1.99%|
o 1 w =z e
< 103 o = on0- = 500-
. o v A
&
Yoo
v T v ¥ v y B — (1] —r— ooy 1] ey
0 200 400 600 i 500 1000 0 500 100D 0 10° 100 1 10
TIME FS INT FSINT CD19 PC7
[CD19+] [Singlets only] [Singlets only] [Singlets only]
10% 4 [[1] 1000 I 1000 -
[B Cells] P . l
N 7Y to'g l
S Q : ! .
[ i 1 Sat = ! :
= 1 g 0 .5 i”"’ R | E 500~
N E = . _.‘f-l ‘Un'\ | A | I
é 10° T 3 iLymphs : 77,497
vy T ¥ T S v 1] Tt
a w10t 102 e 0 10 100 10t 10? 10° 10' 10? 10!
CD19 PC7 CD19 PC7 CD13/CD33 PE CD45 APC Cy7
[B Cells] [B Cells] [B Cells] ; [B Cells]
! | 0! o o
w mhg :‘; mug 1074
2 2 ] 5 A
2 104 S. o < 10" tekaidy
5% . o e . L
& & 5 5 Sl a
5 Wy § L ’“t':_‘.
] [w)
(= | 0 -
R e T e A T R
CD9 FITC CD9 FITC CD9 FITC CD9 FITC
B Cells] [B Cells) [B Cells] [B Cells]
i 10" 3 w'
1074 0y 107+
M~ E w
R a a < 10"+ i
< % o o E "".'{l
? : 2 S S ;
SR 5 10y
vl
- =
T ull | e, PR N IARA Mmaniiii, mmnitt e nd YT T
¢ 10 10t 10t 10} o 10® 100 w0t 10 o 10" 100 tor 10
CD9 FITC CD13/CD33 PE CD13/CD33 PE CD13/CD33 PE



COLLEGE of AMERICAN
PATHOLOGISTS

FLOW CYTOMETRY
B-ALL MINIMAL

RESIDUAL DISEASE
BALL-B 2018 (BALL-05)

°CAP 2018
Day 29 - Tube 2, cont’d
B Cells
" [B Cells] 10, [B Cells] = [B Cells] " {5 Cells]
- LW .
Y IO'E LA 107 5 whg *‘ _-;ii.'_-'
~ 1
; & 1o é"‘t e Y oy ¥
= e "} 2 ¢ < 13
[T i ) : a 1 =
i “ |Mature B cells gy
S et me L e R J e A ek et T Tep 1T T I T S e Ll o v
0 10° |;‘h1I .TOZ 10° 6 1:)° 1:)‘ 10 10? 0 i 10! 102 10° ('] 160 101 "1102 10°
CD13/CD33 PE CD34 PerCp Cy5.5 CD34 PerCp Cy5.5 CD34 PerCp Cy5,5
P [B Cells Total # 994,026
1 - [Abnormal] Number 192
"1 ibeer 5 [B Cells] Number 19,759
: o] " [Lymphs] Number 77,497
8 sl 2
3 - S [Abnormal] of B cells 0.97%
o : [Abnormal] of Lymphs 0.25%
o t0® 10! 10;‘-"'70'
CcD19 PC7 CD10 APC
[Singlets only] [Singlets only] [Singlets only] [Singlets only]
o s o e 100 = = I 1000~ "“
E E 1 E & !
a a2 ] a a
“’%&?a’ E - -
J Ty oy " TR TR T U= —rrrmy—r ey
10° 10! 107 10 ’ [ 10! 100 10! 10° 10! 10? 107
CD9 FITC CD13/CD33 PE CD34 PerCp Cy5.5 CD19 PC7
[Singlets only] [Singlets only]
1000~ I weo-{— A
z z
w 500" & 500‘:

CD10 APC

-

T,

I
CD45 APC Cy7




COLLEGE of AMERICAN FLOW CYTOMETRY
PATHOLOGISTS B-ALL MINIMAL

RESIDUAL DISEASE
BALL-B 2018 (BALL-05)

C®CAP 2018
Day 29 - Tube 3
. [Ungated] [TIme] [Singlets only] [Syto16+]
s 1000 10004 gy fo T+ 247,624 1000 :
1Time _ | : ) ]
3, 103 1
@) .
E T " v E 500= a i) = m IW-.
<
S Blets only : 98.78% _
I T (— : v = ——— (4 ——rrrrm T Op——r—t—r—7— T
0 20 40 60 it 500 1000 100 10! 10? 10? ] 500 1000
TIME FS PEAK Syto16 FSINT
[Syto16+] [Syto16+] [CD19+] . [Syto16+]
10! 10
1000 - s F
I~ 100 o 1]
) >
2 E g 10 8' 10' = o
v " < S 7 i
W Mmoo wE
&) 3 8 \(.F*i
D-—-
vy T —rTreeT Y|
0 100 ' 1t 10 i 100 100 10t 10° 100 10! 1o 10°
CD45 APC Cy7 CD19 PC7 CcD19 PC7 Syto16
[Syto16+] [Syto16+] [Syto16+] i [Syto16+]
Iﬂ"I 10’ o "
10!
5 p " > .
& % O -
a < bt 10"
o — 10" % o |
=y B 1 wn o 3 ’
(%) o] ] S Yo ;
10 [w]
1 | .
o
L
100 10! 10 10 0 100 10 10t 10}
Syto16 Syto16 Syto16 CD3 PerCp Cy5.5
) [Syto16+) ) [Syto16+] - [Syto16+] YO [Syto16+] B
ok [cp3+ ® " 1 [CD71+CD45- : 78.14%
N 10t @ 5 m'-i < w S '
I 3 S .
5 103 < é 10 § it
T2} p 3 B L Lg %)
é !l‘l‘-i y v 10"-‘ 8 107 o é 10
rl: D-‘- - il [ B
T g0t e 0 I Tt Rt T o e e e P 10 e
CD3 PerCp Cy5.5 CD19 PC7 CD19 PC7 CD71 APC
Total # 258,301
[B Cells] Number 2,728

[Lymphs] Number 9,027
[Mononuclear] Number 214,117
[CD3+] Number 7,436



COLLEGE of AMERICAN
PATHOLOGISTS

FLOW CYTOMETRY
B-ALL MINIMAL

RESIDUAL DISEASE
BALL-B 2018 (BALL-05)

©CAP 2018

Day 29 - Tube 3, cont'd

[not CD71+] .,
1000-1€D45+ : 95.99% [ [Grans : 58.37] |

800 - s
Mononuclear FraT:tion s 41.19% |

j— 600
4
(Y2l
(Va)
400
200- ‘ i Byl
D Y T T B e 0 LT S S o e b A R AL |
0 10° 10 102 103
CD45 APC Cy7
o [not CD71+]
CD3: 13.74%
102_
N~
>
O
k.) l01~§
<
")
<t
a
o 100..
U'—‘

I T T
CD3 PerCp Cy5.5

SSINT

[not CD71+]

1000 774

800 7
600
400

2004 ¢

10°

o
CD19 PC7

0 10°

Differential for reporting

18.78 % of Total Leukocytes

Total Lymphocytes
Total Grans
Total of rest

58.32 % of Total Leukocytes
22.90 % of Total Leukocytes




COLLEGE of AMERICAN
PATHOLOGISTS

FLOW CYTOMETRY
B-ALL MINIMAL

RESIDUAL DISEASE
BALL-B 2018 (BALL-06)

"CAP 2018
Day 29 - Tube 1
[Ungated] [time] [Singlets only] [Singlets only]
1000+ L D 1000 ==y
(Singlets only « 99,98%) ] .
- |
g v
W] < = = b "
= & w0 f 500 - f 500~ CD19+: 16.42%
wn w wy w
o 0 ] 1
c -
u .
| [t
e B (e r—r—r———
0 500 1000 0 500 1000
TIME FS INT FS INT CD19 PC7
[CD19+] [Singlets only] [Singlets onty] [Singlets only]
1 1 1 1000=" . f 1o+
B Cells] ]
. 10 o
3 " -
(W] * o o [ =
< i 2 'y k:--17-.26f\’»1 Z - ER T
" o i wt - Q | A ] .
B v 3 i [Lymphs : 55,041
0"y ; i } AWRINSARSR))
g 10°% J- 5 3 b
o .[ : ] 'g ]
i TN T T T T T T Ay T v i |
z': 1:)“ 1:)‘ 1‘02 10" 10— 11:)0 :‘0‘ 107 100 [L S T A [ L 10° 10' 10 10
CD19 PC7 CD19 PC7 CD10 PE CD45 APC Cy7
[B Cells] [B Cells] [B Cells] [B Cells]
- - . 10y T 1n'g
. 3
5 = o
& 2 ¥ <
2 F; o -
S = 5 2
m
[
o
(1]
10* 010 100 40t 10 0 100 e 100 10} a1 10 10t 10
CD20 FITC CD20 FITC CD20 FITC CD20 FITC
[B Cells] [B Cells] = [B Cells] [B Cells]
a Cells : 1.93% ] | |
%) ) 5 4
b ) & 10y <
E 5 s 2
n a a
o
é i § AR
[w]
0] [
R AR i S o 10 100 10 10 0 100 ot 10t 10
CD20 FITC CD10 PE CD10 PE CD10 PE



COLLEGE of AMERICAN
PATHOLOGISTS

FLOW CYTOMETRY
B-ALL MINIMAL

RESIDUAL DISEASE
BALL-B 2018 (BALL-06)

©°CAP 2018
Day 29 - Tube 1, cont’d
B Cell
" [B Cells] 'y [B Cells] 0 [B Cells] 0 [B Cells] 1
] 1 E -
y i i
- " -5 101-! 5 L
o) ~ ] o ] 3
& ] % ¥ O i
& o 10' < 10' i i 5 104
S e 2 4 =
2 S ] S g : 2
S - ""'E 10“‘? o 8 -E
Targel Population ! = 1 I B :
4,163 " L i o
i L Al ama i Y Lty BrLEd L I T e v TR T Y e
o 10 100 102 100 10 100 102 40 0 0t 10 0 10 100 102 10
CD10 PE CD38 PerCp Cy3.5 CD38 PerCp Cy5.5 CD38 PerCp Cy5.5
P [B Cells) [B Cells]
10!
| Total # 755,984
1073 = [Target Population] Nu... 4,163
2 ] S [B Cells] Number 122,646
10
2 < [Lymphs] Number 55,041
a p [Ta]
= [ é
] [Target Population] of... 3.39%
o+ .
1 = [Target Population] of L... 7.56%
o 1" 100 102 10
CD19 PC7 CD58 APC
[Singlets only] [Singlets only] [Singlets only] [Singlets only]
1000 1000~ 1000 1000- N
z z = E
a 500 . 500 a 500 2 l
(= Ty T T T T T
10° 10' [ 10° 10" 10? 10° 10° 10 10? 100
CD20 FITC CD10 PE CD38 PerCp Cy5.5 CD19 PC7
[Singlets anly] [Singlets only]
100 ¥ 1000 =
E =
= z
a 500 v 500
DW‘W

CD58 APC

CD45 APC Cy7



COLLEGE of AMERICAN FLOW CYTOMETRY
PATHOLOGISTS B-ALL MINIMAL

RESIDUAL DISEASE
BALL-B 2018 (BALL-06)

“CAP 2018
Day 29 - Tube 2
[Ungated] [time] [Singlets only] [Singlets only]
10 100014 mm-| = 1000- :
Singlets only : 98.82%| -
P~
o)
V) 3 ; ’2
% E Ll e ; 500 - ; 500-_
@ K_‘ Ve n <
[a] H
<o i :
T T T 0 T O —r— T T O—Lu—( oy 4R
0 800 0 500 1000 i 500 1690 0
TIME FS INT FS INT CD19 PC7
[CD19+] [Singlets only] [Singlets only] [Singlets only]
w ! ¥ 1000{" 1 1060+
1 [Bcels : 1 .
~ 10‘-! 101?
) 1 . i
g 10y < 0y E ] Z .
< =) £ = so0d = son
v a K n vl .
Q w C s albestts | ILymphs : 66,251
8 'y : = s PE8 251
o o~ ; 2 | é
v s e S T L 0 ki it e P [ . A
o 100 0 10t 10! 0 10° 100 10t 10 0 10° o et 10 10° 10 102 1(
CD19 PC7 CD19 PC7 CD13/CD33 PE CD45 APC Cy7
[B Cells] [B Cells] [B Cells] ) [B Cells]
10° 5 100 10! 0
s 1073 ”m; 107+
™ ] O ~ v}
8w 3 109 ¥ ¥ %
o 3 Y o =)
= ] & s g
8 l(‘)”-E § 1 4
U - E
tl-‘ a4 0
Ly Tt T e L DRt i e =
[} 100 10 10t 10° 0 10° 100 10t 10} 10° 10' 107
CD9 FITC CDY FITC CD9 FITC CD9 FITC
{B Cells] [B Cells] [B Cells] {B Cells]
100 1 10"
o
~ [Ta)
5‘ \3' M~ O
o 2 o g
a o
= b = =
IQ a o [
[=) ~r (] (W)
o a
o
o e
R e s : | - | F e g o
L o 1w° 1 100 10 0o 10" 100 10 100 100 w10

CD9 FITC CD13/CD33 PE CD13/CD33 PE CD13/CD33 PE



COLLEGE of AMERICAN
PATHOLOGISTS

FLOW CYTOMETRY
B-ALL MINIMAL

RESIDUAL DISEASE
BALL-B 2018 (BALL-06)

“CAP 2018
Day 29 - Tube 2, cont’d
[B Cells] . [B Cells] - [B Cells] o [B Cells]
] plation :
~ 10 ';
g 5 g :
[ a < 10'+ g
% o =) 4 <
™ a a i g
8 = v Iﬂ'--E 5
a: n- [i—l
e rmp e g e L | R R LR e e
o 100 10wt 0 0 10 10 10 0o 10° 100 10t 10
CD13/CD33 PE CD34 PerCp Cy5.5 CD34 PerCp Cy5.5 CD34 PerCp Cy5.5
gl D U] [B Cels] Total # 781,329
1 [Target Population] Nu... 3,856
o'l
L ] 5 [B Cells] Number 110,948
1 @)
2 0 Y [Lymphs] Number 66,251
(=]
5 5
Yo 3 : 0
1 o [Target Population] of... 3.48%
o [Target Population] of L... 5.82%
" i YT Ty
o 10° 100 102 107 0 10° o' 10t 10
CD19 PC7 CD10 APC
[Singlets only] [Singlets only] [Singlets only] [Singlets only]
10004~ T 1000 — 1000~ e 1000~ -
= = = =
z z z Z g0l
a 500 5 500 2 5oo~. 2 500
i ' ] i
L R R R e e | =" Vi |'rrwl‘;-ﬂﬂ'll‘—l'ﬂﬁl! L R A mmanai il R n | 0= v hvimy ey |
10 10! 102 10° 100 10' 10 10 100 10! 10? 10 10° 10' 10 10
CD9 FITC CD13/CD33 PE CD34 PerCp Cy5.5 CD19 PC7
[Singlets only] [Singlets only]
1000~ =) L
e e
z =
= spg= = 40—
a . AR
B=""% 1 vy FYTERS T T —rTTIe 0= |;'nn".:';'|ui"—7"r"ﬂ'h'|m

10° 10! 10 10!
CD10 APC

w ot o
CD45 APC Cy7

w0



COLLEGE of AMERICAN
PATHOLOGISTS

FLOW CYTOMETRY
B-ALL MINIMAL

RESIDUAL DISEASE
BALL-B 2018 (BALL-06)

2CAP 2018

Day 29 - Tube 3

[Ungated]

g
-

B

CD45 APC Cy7
=
FS INT

SRR

é”l'ilﬂ.' 160” 'IEI:O . 'ﬂ S 'S(I)O. o ‘10IOO
TIME FS PEAK
[Syto16+] [Syto16+]
1000

SS INT
SSINT

[CD19+]

CD45 APC Cy7 CD19 PC7

[Syto16+] [Syto16+]

CD19 PC7
CD71 APC

Ll R
10 10! 10t 10° 10° 10! 102 10°
Sytoi6 Syto16
; [Syto16+] ) [Sytot16+]
o 3—‘|ch’ it
~ ] O j 5
S ] ’ ) s
£ 10y < :
< 9
< ] = .
LQ 1 )
a 'y @)
v 1
o]
1 L LR B i L e
0 10° 10’ 107 10 10° g 10?
CD3 PerCp Cy5.5 CD19 PC7
Total # 221,443
[B Cells] Number 34,801

[Lymphs] Number 15,296
[Mononuclear] Number 70,690
[CD3+] Number 5,026

CD45 APC Cy7 CD45 APC Cy7 SSINT

CD45 APC Cy7

[Singlets only]
[ [bytotés ¢ 210,99
500
A
1 Ay b
100 10! 101 10
Syto16
[CD19+]
'
10'-;
il
103
)=
Ll (b Py Pl MR
oot ot 10t 10°
CD19 PC7
[Syto16+]
1!
ln’}
1
10"

SRLAL AL et m AL AL

10° 10!

Syto16

[Syto16+]

10

10°

4}

1t 10!
CD1% PCY

107

CD19 PC7 CD3 PerCp Cy5.5 SS INT

CD45 APC Cy7

[Syto16+)

10!

oo Tso 100
FS INT
[Syto16+]
10!
107
L
10"
i
10
L~
10" 10
Syto16
[Syto16+]
10

100 100 10
CD3 PerCp Cy5.5

[Syto16+]

-
=
=
)

107

P

1 [co71+CD45- : 7.63%

10

R B b et
0o 10 0t 102

CD71 APC

10°



COLLEGE of AMERICAN
PATHOLOGISTS

-0
L X ] [ X 3
IR E

FLOW CYTOMETRY
B-ALL MINIMAL

RESIDUAL DISEASE
BALL-B 2018 (BALL-06)

°CAP 2018

Day 29 - Tube 3, cont'd

[not CD71+]
10009CD45+ : 99.34%| [ [Grans

3 70:7 %

flae

800
Mononuclear Fra

600

SSINT

4001

200

0 109 10! 102 108
CD45 APC Cy7

[not CD71+]

10%-4
102

101_

CD45 APC Cy7

100 4

T T
CD3 PerCp Cy5.5

SSINT

[not CD71+]

194 1 17.90%

A mm e T e e e e
10° 10! 10? 10°

CD19 PC7

Differential for reporting

Total Lymphocytes
Total Grans
Total of rest

20.48 % of Total Leukocytes
70.71 % of Total Leukocytes
8.80 % of Total Leukocytes




