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[ Abstract] Objective To explore the potential of STAIR18 as a novel non-invasive biomarker for dynamic monitoring of mini-
mal residual disease (MRD) after treatment remission in MM and its clinical value for early diagnosis of relapse. Methods Bone
marrow (BM) and plasma samples were collected from patients at the time of initial diagnosis and during follow-up after treatment.
Plasma interleukin-6 (I1.-6) was measured by ELISA. RNA from BM plasma cells and circulating plasma were extracted and STAiR18
expression levels were analyzed through qRT-PCR. Following chemotherapy, regular follow-up assessments were conducted to evaluate
progression-free survival (PFS) and overall survival (0S). STAiR18 expression was also monitored. Results Forty-six MM patients
were included in the study. The expression level of STAIR18 in their bone marrow plasma cells was (4.97 + 1.24) times higher com-
pared to the control group (t= 2.223,P = 0.022). Furthermore, as the R-ISS stage worsened, STAiR18 expression levels increased.
The relative expression levels of STAIR18 were (2.49 + 1.43),(5.47+1.14), and (6.93+1.23) at stage I, II, and III,
respectively. In each stage, PFS of patients with STAiR18 expression higher than the mean of the group was lower than that of patients
with STAiR18 expression lower than the mean of the group (x*= 5.49, P = 0.019 for stage I; x> = 15.96, P<0. 05 for stage II; x> =
0.021, P= 0.88 for stage IIT). At the time of initial diagnosis, the circulating STAIR18 expression level showed a significant correla-
tion with the bone marrow plasma cell STAIR18 expression level (r= 0.99, P<0.0001) and was also positively correlated with plasma
IL-6 concentration at the same time point (r=0.88, P<0.0001). After chemotherapy, 11 patients achieved complete remission, with
7 of them maintaining continuous negative MRD status, and their STAiR18 levels remained consistently low. However, in the
remaining 4 patients, the circulating STAIR18 expression levels were gradually increased and showed a significant rise before a positive
detection in multi-parameter flow cytometry MRD testing. The STAiIR18 monitoring was on average 4 to 8 weeks earlier than the MRD
testing. Conclusions Circulating STAiR18 is expected to become a novel non-invasive biomarker for monitoring MRD in MM patients.
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Homo sapiens MIR4435-2 host gene (MIR4435-2HG), transcript variant 4, long non-coding RNA

Homo sapiens MIR4435-2 host gene (MIR4435-2HG), transcript variant 5, long_non-coding RNA

Homo sapiens MIR4435-2 host gene (MIR4435-2HG), transcript variant 6, long non-coding RNA

B 10 MEZERLEXFE  a:STAIRIS 474

3 Wit
MM S iV F G056 — A DL bk g 3R
EEAERIZWRZE D BT MM B RS Z A0
PR M At 2 AR B 1 At o T 40 B B A
FRIVER, 1A T 410 ok 500 LA B 7 28 6 92 81 35 5] 45 3 24 7
—LIRIT TN A, MM B R A C R
FEN L PATEREBT AR (UK T 2 U PR | isatuximab |
elotuzumab ) | #x A& HT R Z K T AR YT (A0 Ide-
cabtagene vicleucel I ciltacabtagene autoleucel ) | #%
i 1R AR CANZERJE R ) BT I 40 D B 2
Yy Z2 TR FIBLH AR 25 Yyt AR i —
AIERT MM EBEEAF I, B T B ik Je st T
WU, H H T MM ARG A, i R 2 2k
PIIRT7 G2k I, VR PN Bl N B B g 114 2l 28 M o
LRk R SR AR LI,
U S it BURR R S AR AR/ B AR R
fli MRD & HHil MM #F58 i TRy )iz — . B
B 4G 22 6 1 B MRD = R AR 19 7 125 &
BT —RI ¥ (next generation sequencing, NGS)
FIMEC, NGS J& LU TR ] 0 1 ) 25X, (1 3
G X G e BRE ) DNA JF51, NGS 7] LIk
F10° M RBUE, NGS AT LA B 2x10° 24
AR BR | BIFE LT 90% 1 MM A2 v I 31— iy
T3 TE 20 P9 A A R 200 K P R T IR AT
S32 ) — A Il A 2R 5 ) B A R A B
SRAT I AR A P RIS 11 AR 25 0 R v 7 B I VAR

Sz BE BRI R 24 5 2024 4F 11 A48 21 356 6 11

130

I G G G

f
f
| /
| | |
| | | { |
‘ | % || l'\ ! v
| | ] \‘l |
i A A f | \
I/} f R ’
J WA ol M ey i
VAL /V VAL~ /iy \ AA \ G
Scientific Name Max Total Query E Per. Acc
- Score Score Cover value Ident Len Accession
= 2 & - hd =
Homo sapiens 281 281 94% 1e-71 98.74% 3910 NR_136162.1
Homo sapiens 281 281 94% 1e-71 98.74% 2273 NR_136163.1
Home sa) piens 281 281 94% 1e-71 98.74% 2046 NR_136164.1
£

SR ;b 5 NCBI F8 % H 45

AL S BCAS PR 120 = A R B MRD il 77
(B REREA SR ASE S MRD 1AL S5 0E 00 A,
MM ELAG #5157 1 25 [R] R0 A [B) S S5 e, o o R R
AT RETC IR AR g S o vk | it o 4R A T i Sk PR A e
FEE I 32 B SRR, B 2% B A < YRR K
fiff T3 ] L ) 8 VR T R A A B
JRE ZM MY ( circulating tumor cell, CTC ) FIAE P4 I8 2%
i, AHXTF CTC, 7& 5 Mg 42 2 JL HL )2 LncRNA
HAR e vy, K PCR A ik A Y
KA, BA )z RN A", BHRreT
MM F 53 LncRNA Wil MRD RO A BRI it
AT R T LncRNA STAIRI8 78 £ Kk 1k & #6%
MRD W v 8 115 PR g FH 1

STAiIR18 X FR K LINCO0978, 1 & % il &
BB AN v R A A R Rk, B S
JETG AN K% V1A 5, AT 4E Ry Bb 98 0 32 W b i
Pyt O ELAE R I St Rk R T g
VE R e Wi bR 1 9T & B, STAIRIS 7
ZFh MM 4ffdk b s 2Rk . AR AR BRI
2 MM B EIEI STAIRIS /K F-HH i 5 Tt e A ¥
R-ISS /3 1] # &5, STAIRIS (1) & ik & 0 ; 16 2R
STAiR18 5L 1L-6, B HE H 41 il i) STAiIR18 7K F-
PR IEAH & 2R IR B STAIRIS T 45 4% 5 #th Sz e
MM (1) % 9 f B F2 BE . B O OC B W 2, 16 A
STAIR18 /K- RERE 76 MFC ¥ MRD BH ¥ 22 /i 42
% PN HEAENREE, RV 2E Rk



Sz BE BRI R 24 2024 4F 11 A 45 21 356 6 1

LILY 7N
STAIR18 7EIE & A ML Hvk BE AR, JL-F- Al
AE|, RLE MM B e et s s, HPLH S IL-
6 YN, HHERE AL KA 1IL-6 AL EA
MR e R R MM 43 A= 77 F g i
FEAAMIE T FE MM TL-6 ik B By
[ KEE—;EE?E*MWQH}E@B’J 43 00 0 B 2R I
P57 TL-6 5 5 HAZ R (IL-6R) &5 & A4
R R LAY S E . JAK2/STAT3 5 5 18 1% 2
IL-6 ZAFEAE M Z.CMEE " . BRTE A IL-6 5 1L-
R 25600 JAK2 HE 1, s 1LY JAK2 & X324
%HE% HEF TR R AL, FLBR IR Ak A7 sk STAT3
MLs AR, STAT3 & B BRI IG B i — R 14,
FERG I AAZ A MG S N PR P e R s o
i IL-6 555 STAT3 (3eik & [, U HJE Bk 1k
A IE Y p-STAT3, % fL /Y STAT3 % & I i
STAIR1S, 7K STAT3 VULERJ5 , STAIRIS (i % ik &
W E R, BE/R STAT3 #5417 MM & A K JR 1) 4 it
HFFNAE gDt A STAIRIS BRI 9B = o T Ml
¥ AHZ B ) 5 i 55 D) R BV B8 e 0 T R
P27 STAIRIS8 W] fig i ik P i 52 4+ RNA ( competing
endogenous RNA , ceRNA) /15 HL I Fr &3S JAK2/
STAT3 {5 il %, 2 iF MM i k4= & &
Z5 I STAIR18 A7 H ik MM T8 P-4k 1) i 78
Fra&yy, o IR TEEA STAIR1S J& 8] MRD Wil iy
FRAAROAR , (EAHF G BEA AT /N, A R R BA Y
5 ACATF 2 965 3IE FNRAZ 1208 H B 40 s A 17 FH A 11

[ &% k]

[1] Padala SA, Barsouk A, Barsouk A, et al. Epidemiology, Staging,

and Management of Multiple Myeloma [J]. Medical Sciences ( Ba-
el, Switzerland) , 2021, 9(1) :3.

[2] Termini R, Zihala D, Terpos E, et al. Circulating Tumor and Im-
mune Cells for Minimally Invasive Risk Stratification of Smoldering
Multiple Myeloma [J]. Clinical cancer research, 2022, 28 (21):
4771-4781.

[3] Soh KT, Wallace PK. Monitoring of Measurable Residual Disease in
Multiple Myeloma by Multiparametric Flow Cytometry [ J]. Current
Protocols in Cytometry, 2019, 90(1) :e63.

[4] Li X, Wang J, Zhu S, et al. DKKI activates noncanonical NF-kB
signaling via IL-6-induced CKAP4 receptor in multiple myeloma
[J]. Blood Advances, 2021, 5(18) :3656-3667.

[5] Akhmetzyanova I, Aaron T, Galbo P, et al. Tissue-resident macro-

65

phages promote early dissemination of multiple myeloma via IL-6 and
TNFa [J]. Blood Advances, 2021, 5(18) :3592-3608.

[6] Meier J, Jensen JL, Dittus C, et al. Game of clones; Diverse impli-
cations for clonal hematopoiesis in lymphoma and multiple myeloma
[J]. Blood Reviews, 2022, 56:100986.

[7] Binder S, Zipfel I, Friedrich M, et al. Master and servant:
LINCO0152-a STAT3-induced long noncoding RNA regulates STAT3
in a positive feedback in human multiple myeloma [ J]. BMC Medi-
cal Genomics, 2020, 13(1) :22.

[8] Fu M, Huang Z, Zang X, et al. Long noncoding RNA LINC00978
promotes cancer growth and acts as a diagnostic biomarker in gastric
cancer [ J]. Cell Proliferation, 2018, 51(1) :e12425.

[9] Harmer D, Falank C, Reagan MR. Interleukin-6 Interweaves the
Bone Marrow Microenvironment, Bone Loss, and Multiple Myeloma
[J]. Frontiers in Endocrinology, 2018, 9.788.

[10] ¥ EEFhSDARET2&, PEEZFSORFES S FE
ZREFHBE LB E (2022 FBIT)[J]. FENA£F,
2022,61 (5) :480-487.

[11]Cowan AJ, Green DJ, Kwok M, et al. Diagnosis and Management
of Multiple Myeloma; A Review [ J]. Jama, 2022, 327 (5):
464-477.

[12]8 54, Ra%. \Jﬁiﬁélﬂﬂﬁ*ﬁfﬁjﬁlﬁ%Eéﬁﬂﬂ”@ﬁﬁ%iﬂ?‘i%
FHERMERERNGE W, ERAE [J]. 2021, 29(3):14-
15,31.

[13]Bertamini L, D’agosino M, Gay F. MRD Assessment in Multiple
Myeloma: Progress and Challenges [ J]. Current Hematologic malig-
nancy Reports, 2021, 16(2) :162-171.

[14 ] Binder S, Zipfel 1, Miiller C, et al. The noncoding RNA
LINCOO0152 conveys contradicting effects in different glioblastoma
cells [J]. Scientific Reports, 2021, 11(1) :18499.

[ 15 ] Trtkova KS, Luzna P, Drozdkova DW, et al. The epigenetic impact
of suberohydroxamic acid and 5-Aza-2“-deoxycytidine on DNMT3B
expression in myeloma cell lines differing in IL-6 expression [ J].
Molecular Medicine Reports, 2022, 26(4) :321.

[16]Liu Y, Liao S, Bennett S, et al. STAT3 and its targeting inhibitors
in osteosarcoma [ J]. Cell Proliferation, 2021, 54(2) :el12974.
[17]Liu Y, Cheng P, Zhao W, et al. MiR-197-3p reduces bortezomib
resistance in multiple myeloma by inhibiting IL-6 expression in a
MEAF6-dependent manner [ J]. Leukemia Research, 2022,

114 :106785.

(18] & RM, WA, £ZK,%. K#4 %5 RNA LINCO0978 i if
P % MAPK 15 5 1 8 3 BT 40 J 9 o, 2P B R ¥ ¥ 3R
(EFM) [J]. 2019, 48(4) :432-436.

[19]Binder S, Hasler N, Riedel D, et al. STAT3-induced long noncod-
ing RNAs in multiple myeloma cells display different properties in
cancer [ J]. Scientific Reports, 2017, 7(1) :7976.

(iR F 199:2023-11-21 ;& ] H 11:2024-01-30)
(ARG 3]



