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@ GENE INFORMATION

SF3B1

Splicing Factor 3b Subunit 1

c.1 c. 3915
p.Metl p.Leul304

ST LT Pl e Lo L Lo e Lo =l = 2 ==

N-terminal domain Heat repeats (22)
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@ GENE INFORMATION

SF3B1

Splicing Factor 3b Subunit 1
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@ PATHWAY INFORMATION

Spliceosome complex

5 3’
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@ PATHWAY INFORMATION

Spliceosome complex

3’

U1l small nuclear RNP attaches to 5’ splice donor site

GNA5042 Cancer Genomics (Gehring & Roignant 2020) By Mudra Lad



@ PATHWAY INFORMATION

Spliceosome complex

U2AF65 attaches to 3’ splice acceptor site
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@ PATHWAY INFORMATION

Spliceosome complex

U2 snRNP

U2 snRNP containing SF3B1 attaches to the branch point adenine

GNA5042 Cancer Genomics (Gehring & Roignant 2020) By Mudra Lad



@ PATHWAY INFORMATION

Spliceosome complex

U2 snRNP

A

Facilitates recruitment of more proteins to form the splicecosome complex

GNA5042 Cancer Genomics (Gehring & Roignant 2020) By Mudra Lad



@ PATHWAY INFORMATION

Spliceosome complex

U2 snRNP

Spliceosome complex attacks 5’ splice site
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@ PATHWAY INFORMATION

Spliceosome complex

U2 snRNP

3’

Lariat is formed and intron excised
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@ PATHWAY INFORMATION

Spliceosome complex

5 3

Exons are spliced
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@ GENE FUNCTION

1 Function 1  Aberration

A

A AGIIHITHI

Core component of U2 snRNP for Neomorphic gain of function variants lead to
Branch Point Recognition aberrant branch point and 3’ splice site recognition

GNA5042 Cancer Genomics (Zhou et al. 2020) By Mudra Lad



@ GENE FUNCTION

2 Function

@ PRP28

ST LD Ll e Lo L L Lo el = L= Lo

HEAT repeats provide scaffolding for
spliceosome components

2 Aberration

[

II-IHHIEHII

Missense variants affect binding of
spliceosome components

W @ -

GNA5042 Cancer Genomics

(Zhou et al. 2020)
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@ DOWNSTREAM EFFECT

Nonsense mediated decay
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@ DOWNSTREAM EFFECT

Nonsense mediated decay AG NI Lf/'?e

(iron transporter)

ABCB7 \L
TMEM14C \L

(heme biosynthesis mediator)
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@ GENE INFORMATION

Tumor spectrum

Myelodysplastic syndromes Chronic lymphocytic leukemia Solid tumors

L Ee
= ’
. . > a |
. »
-
-
I

ring sideroblast
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VARIANT INFORMATION

SF3B1:c.2098A>G p.(Lys700Glu)  vAF: 18%

c.1 c. 3915
p.Metl p.Leul304

ST LD el D Lo Lo e Lo el = = L =

N-terminal domain Heat repeats
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VARIANT INFORMATION

SF3B1:¢.2098A>G p.(Lys700Glu)

O O
H_N
OH —— OH
NH, NH,
Lysine Glutamic acid
@ Positively charged @ Negatively charged
@ Basic @ Acidic
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@ SF3B1:C.2098A>G P.(LYSTO0GLU)

Population database Evidence
GnomAD v4.1.1

Total allele count: 72

Total allele frequency: 0.00004489 (0.004489%)

Can not apply as allele frequency 0.004489%>0.001%"

GNA5042 Cancer Genomics (Horak et al. 2022) By Mudra Lad



@ SF3B1:C.2098A>G P.(LYSTO0GLU)

Computational data Evidence

| OP1 +1
Alphamissense score: 0.9986

Method Score Points

AlphaMissense 0.9986 +4 @

All utilized lines of computational evidence support an oncogenic effect of a
variant

GNA5042 Cancer Genomics (Horak et al. 2022) By Mudra Lad



@ SF3B1:C.2098A>G P.(LYSTO0GLU)

Functional data rvip: 27622333

45

1+ Sf3pb1+/*
|- Sf3b1+/K7OOE

0 10 20 30 40 50 60

Time (weeks)

Increased mean corpuscular volume

10-

1~ Sf3p1+*
- Sf3b1+/K7OOE

* *

y -
0 10 20 30 40 50 60
Time (weeks)

Decreased haemoglobin

Evidence
OP1 +1
VUS +1

GNA5042 Cancer Genomics
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@ SF3B1:C.2098A>G P.(LYSTOOGLU)

<A
<4

Functional data evip: 27622332 Evidence
Number of splicing events Number of splicing events OP1 +1

0 20 40 60 O 20 40 60 80 100

| | J | ] | | J

alternative 3’ ss

alternative 5’ ss

exon inclusion

exon skipping

intron retention VUS +1

iIntron skipping

Healthy cell line Patient cell line
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@ SF3B1:C.2098A>G P.(LYSTO0GLU)

Functional data rvio: 30846290 Evidence
SF3B1 oP1 +
< 8_ P=010
.
© 4
= 2-
0 VUS 1

WT K700E

Inflammatory cytokine quantification (cancer hallmark)

GNA5042 Cancer Genomics By Mudra Lad



@ SF3B1:C.2098A>G P.(LYSTO0GLU)

Functional data rwvip: 27604819 Evidence

B owr OP1 +1
0.08 -

0.06 -

0.04 -

0.02 -

s

% of selected cells

0.00 -
HSC LMPP

Hematopoetic stem cell vs Lympho-myeloid primed progenitor cell quantification
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@ SF3B1:C.2098A>G P.(LYSTO0GLU)

Functional data ewip: 27604810 Evidence
Alternative 3’ss :|3rI1V| OP1 +1
Alternative 5'ss EnM
Exon Inclusion ﬁ‘n'\f'

Exon Skipping :?r:vl

Intron Retention :-T’:"

Intron Skipping = mign VUS +1
0 012 0:4 0:6

Fraction of total aberrant splicing events in cell type

GNA5042 Cancer Genomics By Mudra Lad



@ SF3B1:C.2098A>G P.(LYSTOOGLU)

Functional data emip: 26565915

alternative 3’ss

alternative 5’ss

exon inclusion

exon skipping

intron retention

Percent of splicing events (%)

20

40

60

80

100
|

Evidence
OP1 +1
VUS +1

GNA5042 Cancer Genomics

(Horak et al. 2022)
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@ SF3B1:C.2098A>G P.(LYSTO0GLU)

Functional data rwvip: 26565915 Evidence

E OP1 +1
SF3B1"! SF3B1MYT

M 1 2 3 4 &5 6 7 8 9 10

0S2 +4
anti-MZB 1 . ¥ X X I ! -

anti-GAPDH "+ b b b GEb Gub aub Gud G G e

Western blotting indicating loss of MZB protein due to NMD

0S2
Well-established in vitro or in vivo functional studies supportive of an
oncogenic effect of the variant

GNA5042 Cancer Genomics (Horak et al. 2022) By Mudra Lad



@ SF3B1:C.2098A>G P.(LYSTOOGLU)

Cancer hotspot data
Variants ' Q-value Samples °
. E 1.52€-126 59

Variant |: Count |*

El M s
Ed
BEl &L

0S3

Located in one of the hotspots with > 50 samples with a somatic variant at the

same AA position, and the same amino acid change count in> 10 samples.

Evidence

OP1 +1
0S2 +4
0S3 +4
Likely +9
oncogenic

GNA5042 Cancer Genomics

(Horak et al. 2022)
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@ SF3B1:C.2098A>G P.(LYSTOOGLU)

Predictive data Evidence

001 - || | 200 | 208 | 2100 | 2005 | | | | 2fio | | max:901 OP1 +1
7901
0S2 +4
Substitutions OS3 +4
c.2098A>G (p.K700E)
Position: 2098
Mutation count: 899
D — ||
bp. MGH A NTHEGE A IGE C ANGEC AGE A A A EGENTINTE C C Likely +9
No codes applicable oncogenic

GNA5042 Cancer Genomics (Horak et al. 2022) By Mudra Lad



@ FINAL CLASSIFICATION

SF3B1: ¢.2098A>G p.(Lys700Glu)

Likely
oncogenic

Evidence

OP1
0S2

0S3

GNA5042 Cancer Genomics



@ SF3B1:C.2098A>G P.(LYSTOOGLU)

Population database GnomAD va11

Age Distribution @

I Exome [ ] Genome || Variant carriers All individuals

16 —
14 —

12 —

N
N

Variant carriers

AMMMHIHIIIMIITIIITHINIINITNITININIININYY

Z
é
/
/
/
/
/
/
/
z

AN

Z
-
/
/
/
/
z

— 110K
100K
- 90.0K
- 80.0K >
—70.0K =

—60.0K &
<

— 50.0K =

c
— 40.0K 5

—30.0K 0
— 20.0K
— 10.0K

al-0

Can possibly apply OP4 even though allele frequency 0.004489%>0.001% as

the allele is observed for the first time in age range 55-60.

Evidence

OP1 +1
0S2 +4
0S3 +4
OP4 +1
Oncogenic +10

GNA5042 Cancer Genomics

(Horak et al. 2022)
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@ POSSIBLE MODIFIED CLASSIFICATION

SF3B1: ¢.2098A>G p.(Lys700Glu) Evidence

Oncogenic™ . .

*Variant review meeting

GNA5042 Cancer Genomics (Horak et al. 2022) By Mudra Lad



Variant implications

GNA5042 Cancer Genomics



@ IMPLICATIONS

1 Diagnostic

“Diagnostic of MDS with ring sideroblasts
in the presence of >5% ring sideroblasts”

ring sideroblast

GNA5042 Cancer Genomics (Shamim Mortuza et al. 2024) By Mudra Lad



@ IMPLICATIONS

2 Prognostic

All MDS

100

——  SF3B1 wild-type

=0.0004 —\— SF3B1 KTO0E “Associated with better prognostic

—— SF3B1 Non-K700E

outcome and higher survival rates”

Percent survival
N
o

0 50 100 150 200
Time (months)

GNA5042 Cancer Genomics (Rashmi Kanagal-Shamanna et al. 2021) By Mudra Lad



@ IMPLICATIONS

3 Therapeutic- Luspatercept (Fpa approved)

Luspatercept

TGF-3 pathway

y
‘

GNA5042 Cancer Genomics (Feld, Navada & Silverman 2020) By Mudra Lad



@ IMPLICATIONS

3 Therapeutic— H3B-8800 (Phase 1 Clinical trial)

e normal splicing e aberrant splicing @ cell survives @

|

H3B-8800

N
7

N
/

N
/7

aberrant splicing catastrophic splicing cell dies

SF3B1
K700E
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@ IMPLICATIONS

IPSS-M risk calculator

Hazard Ratio

(from average patient) . Very Low | 14%
0.25 0.5 1 2 - 8 16 B ow | 33%
0'5 | ] | ] ] | | °
MHJL O H W Moderate Low | 11%
B Moderate High | 11%
" High | 14%
0.4
B very High | 17%
*Hazard ratio for risk of AML-t or death from
0.3 the average patient.
- Bernard E, Tuechler H, Greenberg PL, et al,
[~ The Molecular International Prognosis Scoring
g System (IPSS-M) for risk stratification in
3 myelodysplastic syndromes. New Eng J Med
Evidence, 1(7). doi:10.1056/evidoa2200008.
0.2- — Study supported by the MDS Foundation.
0.1-
D - | | I |
-2 -1 0 1
IPSS-M Score
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Questions
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