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Supplemental Figure 1. Frequencies of POEMS-specific IGL sequences in POEMS 1, 4, 6, and 10
Frequencies of POEMS-specific /IGL sequences in the RNA-seq of 200 plasma cells from POEMS 1, 4, 6,
and 10 who did not have any candidate POEMS clones in the scRNA-seq analyses.
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Supplemental Figure 2. Gene expression profiles of POEMS clones and non-clones.

K-means clustering of scRNA-seq data. Normalized read counts (log2) were averaged within each group
and transformed into z-scores. Heatmap of normalized expression levels were shown with same gene
sets and order as shown in Figure 3A.



CIITA

HLA-C

HLA-B

HLA-A

*k

*

*xKk

%%

- e
“0
1%,
3 3 * - @@
~ [ eo@Q,o
LS 9
) %
S % © v & o *
L \0«&\0
W
@? o eoo®
®
wﬁw.. br eo@o«
opne oo | a,.@ov W
ey e
-,
W
P 12y
b L,
C
: .c.ﬁw. TeoT %@@Oc@v
TE e 7
L \%«&\o
W
Al
O,
4
"§ -,
~ SR ) | %,
e+ L%
T T T <~

el o el
—

—

(zbo)) uoissaidx3

tg

+¥

HLA-C
—

FEtE*g

‘o
°
oo

5
10
5

*
L]

Elsuraticp’e

o

20
15
10

5

leuojo-uoN

Feuoin

leuojo-uoN

Feuoln

leuojo-uoN

Feuoln

leuojo-uoN

Feuoln

leuojo-uoN

Feuo|n

o

[ suojo-uoN

Feuo|D

[ suojo-uoN

Feuo|D

[ suojo-uoN

Feuo|D

[ suojo-uoN

Feuo|D

[ suojo-uoN

Feuo|D

“-si w | euojo-uoN

?.__l
. AW
B

T
0 o o) o
~ —

(zbo)) uoissaidx3

_
$ [fsuo|p
I

Fauo|n

I suojo-uoN

Fsuo|n

I suojo-uoN

Fauo|n

I suojo-uoN

I suojo-uoN

Fauoin

PO#3  PO#7 PO#38 PO#9

PO #2

PO#3 PO#7 PO#8 PO#9

PO #2

PO#3  PO#7 PO#8 PO#9

PO #2

HLA-DQA1

HLA-DPB1

HLA-DPA1

..m.m -W|_.o|—. [ suojo-uoN

. T_.mu_. auol)

wv.m_.l_l_._ [ suojo-uoN

— I suo|D

%W _I_.n._ [ suoo-uoN

~ I auo|D

— I suo|D

e .\.u._dr_u-._. 2uoJ9-UON

~ I auoin

T
fe) o o) o o
— —

_|_.T. 8UO|0-UON

— [ auolp

~ [ auolD

oo T—T. 8UO|0-UON

[ auolp

[ auolp

F suo|D
[Te] o Te} o
u L suon
.“T.Y_I—._ L suojo-uoN
. _I_*._ L suop
..WT_T—_ L suojo-uoN
m L suon
o _I=|_ L suojo-uoN
. _- I suoin
..w.m = I suojo-uoN
— L suoin
| S S S —
L 2 v e w

(zbo)) uoissaldx3

T_.—I. SUojo-UON

e
Ll
L]
g e .TT. auo[o-UoN

[ auojo-uoN

}
!
)
° T-._ [ duojo-uoN
l

PO#3 PO#7 PO#8 PO#9

PO #2

PO#3 PO#7 PO#8 PO#9

PO #2

PO#3 PO#7 PO#8 PO#9

PO #2

HLA-DRB1

HLA-DRA

HLA-DQB1

A.@|_|-._ Lsuoo-uoN
— Louon

s > | suojo-uoN
— Louon

.M%ol_l—_ | suojo-uoN
“ Louojn

o oo _|_.—|_ L suojo-uoN
._- Louoln

oo, .m L suojo-uoN
. _|_.T Louoin

s & & & o o

- = v

u_l_uw Feuoln

3 T._T [ euoa-uoN
I fouwon

] _.on_.-u_ ['ouo|o-uoN
b fewono

- [auojo-uoN
— rauo|n

° .T—._ [auojo-uoN
I fouon

Fouo|n

H

- Fauo|D
H

}

euo|n

o o T—._ [ auojo-UoN

euo|n

HH
D T_.ml.mco_o

N|Nmo_v uoissaidx3

[euojo-uoN

[ suojo-uoN

[ suojo-uoN

[ suojo-uoN

[ suojo-uoN

PO#3 PO#7 PO#8 PO#9

PO #2

PO#3 PO#7 PO#8 PO#9

PO #2

PO#3 PO#7 PO#8 PO#9

PO #2

Supplemental Figure 3. Gene expression profiles of POEMS clones and non-clones.

Expression of MHC class | and CI/ITA genes in normalized read counts of scRNA-seq data (log2) in POEMS clones and

non-clones in total (A) and in each POEMS patient. Adjusted p values: *, p < 0.05; **, p < 0.01; ***, p < 0.001.
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Supplemental Figure 4. Expression of genes in MGUS clones.
Expession of genes in plasma cells from MGUS patient #1 and #2. Normalized read counts of scRNA-seq data (log2)
are shown. Mean values are indicated by horizontal bars. *, p < 0.05; **, p < 0.01; ***, p < 0.001 by the Student’s f-test.
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Supplementary Figure 5. Expression of genes up-regulated in MM and POEMS clones.
Expession of genes preferntially up-regulated in MM (A) and POEMS syndrome (B). Normalized read counts of
scRNA-seq data (log2) are shown. Mean values are indicated by horizontal bars. Adjusted p value: *, p < 0.05;

** 0 <0.01; ** p < 0.001.
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Supplemental Figure 6. Gene expression profiles of POEMS clones and non-clones

Expession of genes in plasma cells from each POEMS clone and non-clone. Normalized read counts of scRNA-seq data (log2)

are shown. Mean values are indicated by horizontal bars. *, p < 0.05; **, p < 0.01; ***, p < 0.001 by the Student’s t-test.
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Supplemental Figure 7. Gene expression profiles of enriched CD19-HLA-DR'°* POEMS clones by cell sorting
Expession of genes in CD138*CD19-HLA-DR"" (POEMS clones-enriched) and CD138*CD19* (POEMS non-clone
enriched) plasma cells and CD138* MGUS and MM plasma cells. Normalized read counts of RNA-seq data (log2)
are shown. Data are shown as the mean £+ SEM. MGUS data was retrieved from Nagao et al., Leukemia 33:1723-
1735, 2019. Adjusted p value: *, p < 0.05; **, p < 0.01; ***, p < 0.001.
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Supplemental Figure 8. Gene expression profiles of control plasma cells

UMAP plots illustrating the transcriptomic profiles of Control, POMES clone and non-clone, MGUS, and MM
plasma cells. Bulk RNA-seq data of CD138"CD19-HLA-DR"" (POEMS clone-enriched) and CD138*CD19*
(POEMS non-clone-enriched) plasma cells, CD138* MGUS and MM plasma cells, 200 plasma cells from
Controls (#1 and #2), MGUS (#1 and #2), and MM (#1 and #2) in Figure 1B were normalized and removed
batch effects, then differential expression analysis of read counts were performed. A total of 1,260 DEGs
between POEMS, MGUS, or MM compared with healthy BM plasma cells were obtained using the cutoff
value q < 0.0001. UMAP analysis was performed using DEGs. Data of 3 NHL BM control plasma cells, 3
MGUS plasma cells, and 3 MM plasma cells were retrieved from Ref. 16 (Nagao et al., Leukemia 33:1723-

1735, 2019).
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