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B OE.HH HiTEEBE9-1(AP-D) £#4 & 7R JunB.c-Maf.c-Fos.c-Jun £#4 % & M 5% B (MM) +
WARK A RS L, FiE B A0 HlH% MM &4 . 58 %6 %62 % PCR &M & 4§ 8 ¥ JunB.c-Mal,
c-Fos.c-Jun mRNA F & K-F, & R B A B FR 43 & % (I1SS) 4 1 69 MM % % b3k & 5 48 47 K F 5 4 47
MM ¥ & JunB.c-Maf,c-Fos,c-Jun mRNA & & K-F 516 RIERLFH nF - MREG L& . AES
(ALB) .3 & (GLO) \ e JUEF 4045 F BLR sl IR P agAn £ 0, SR REEA KRR ISS 54 MM
# % JunB.c-Maf.c-Fos.c-Jun mRNA £k K-Fbik, £ F £ %32 &L (P>0.05 . MM &% JunB mRNA
FERF LY GLO RFZEA % (r=0.320,P=0.044);c-Maf mRNA £iA KF5 GLO KF 2 EMX (r=
0.350,P=0.027),5 ALB K-F 2 fi #8X (r=—0.316,P=0.047) ;c-Fos mRNA & ik K-F 5 @45 K-F 2 E A8
#(r=0.317,P=0.046);c-Jun mRNA £ KF 5 XMl KIg+rK-TFH LA EREP>0.05, &ig AP-1
K&k i JunB,c-Maf, c-Fos,c-Jun mRNA ki K-FE5 MM &:F 5 . ISS 54 AW E X Z;® JunB, c-Maf
mRNA RZKF5 MM & %% & & K fk 7 48 % . cFos mRNA R &K F 5 MM & 4 % &4 48 %, JunB,
c-Fos.c-Maf £ MM 8 % A B K& ¥ THAET —ZAEM .

KR EEG-1; JunB; cMaf; cFos; cJun; 2 X MBEHE

DOI:10. 3969/]. issn. 1673-4130. 2022. 23. 008 HREES LS R733.3

NEHS1673-4130(2022)23-2852-06 NERFRER A

Expression and clinical significance of activator protein-1 family members JunB,
c-Maf,c-Fos and c-Jun in newly diagnosed multiple myeloma”
YAN Fahong',QIU Zhiyuan',LI Qianpeng' .GAO Weijie* ,CAO Rongzxuan' .\WANG Baohong'*
1. Department of Hematology .First Affiliated Hospital of Weifang Medical University/Weifang
People’s Hospital ,Weifang , Shandong 261041 ,China ;2. Weifang Medical
University ,Weifang , Shandong 261053 ,China

Abstract: Objective To explore the expression and clinical significance of activator protein-1 (AP-1) fam-
ily members JunB,c-Maf, c-Fos and c-Jun in newly diagnosed multiple myeloma (MM). Methods Forty new-
ly diagnosed MM patients were selected, and the expression levels of JunB,c-Maf, c-Fos and c-Jun mRNA in
bone marrow of the patients were detected by real-time fluorescent quantitative PCR. The levels of the above
indexes in MM patients with different genders and International Staging System (ISS) stages were compared.
The correlation between JunB,c-Maf,c-Fos,c-Jun mRNA expression levels and clinical indicators [ age,serum
B,-microglobulin, hemoglobin, albumin (ALB) . globulin (GLO),serum creatinine, serum calcium, bone mar-
row plasma cell ratio levels of MM patients was analyzed. Results There was no significant difference in the
expression levels of JunB,c-Maf, c-Fos and c-Jun mRNA in MM patients with different genders and ISS stages
(P>>0.05). JunB mRNA expression level was positively correlated with GLLO level in MM patients (r=
0.320,P=0. 044). c-Maf mRNA expression level was positively correlated with GLO level in MM patients
(r=0.350,P=0.027) ,and negatively correlated with ALB level in MM patients (r =—0. 316, P=0. 047).
c-Fos mRNA expression level was positively correlated with serum calcium level in MM patients (+=0. 317,
P =0.046). There was no correlation between c-Jun mRNA expression level and clinical indicators levels in
MM patients (P>>0.05). Conclusion The expression levels of JunB,c-Maf, c-Fos and c¢-Jun mRNA of AP-1

family members are not significantly correlated with gender and ISS stages of MM patients. The expression
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levels of JunB and c-Maf mRNA are correlated with the protein synthesis ability of MM patients,and the ex-

pression level of c-Fos mRNA is correlated with the degree of bone dissolution in MM patients. JunB, c-Fos

and c-Maf may play a certain role in the occurrence and development of MM.
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TEH 434k 5 e G 5 Bk AR 1 A i b B R O BE 15 5 1%
TR ECMM R A S H . TR g R
g (TH2—MAEE EZEMH 7, B4 4 TF 45
HIEFHGE DNA P8 FJE A RE G sh e ¢ . G &
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1.2 &5 51¢#% PrimeScript RT Master Mix [ %
FiRF & . TB Green Premix Ex Taq 7 )6 E =ik 57 &
¥y § H A TaKaRa 23 Al Trizol iR 57 W4 A Bt JH LR
i A= BB PR B 20 40 M AR v W B b R S
PHEA PR A W5 1R £8 22 vh il (PBS) I [ K HE 3 42
BrADRIE A R A A . LR 22 & PCR 5| ) H 48
KA BE B A R A A A L. Light Cyclerd80 3¢
JtsE i PCR AU A By 1% AT .

1.3 i

1.3.1 E#AZApEERS R MM EET MR
HRE SR Al BUR BE R 2 mL, BT L T LR (ED-
TAPUEEE i A 20 40 Mo 2 W, % 3 K i & 10
min,300X g B> 10 min, PBS ¥t 2 K. 7 i
A ULRE A Trizol I . & T — 80 “C yKA4H A7
#wH.

1.3.2 9t E = PCR &M JunB. c-Maf, c-Fos,
c-Jun mRNA FIE/KFE  EEE RNA, # IR Prime-
Script RT Master Mix JZ 5 iR 57 &L B 358 RNA
SN cDNA, W 454:37 C 15 min,85 C 5 s,
4 °C 1%, KRG #E47 PCR, # 8 TB Green Premix
Ex Taq 92t 11250 & U B A5 484, SO 2% 14 A8 1
95 C 30 s, 1 MEH;PCR 95 C 5 5,60 C 30 s,40
AEFR s iR 95 °C 55,60 C 1 min,95 C,1 MEH;
FEE 50 °C 30 s, 1 MEH ., JunB.c-Maf.c-Fos.c-Jun
KHNZ Bractin (U5 YFFFI L 1, MG 2 295 THA
JunB.c-Maf,c-Fos.c-Jun mRNA #)3iE5KF,

1.3.3 ImRAERICE IR MM 3 1 I R 46 5 .
A FEAEES IME B.-MG.Hb,GLO,ALB, Scr. Ml 45 . &
e 2% 41 B e A1)

1.4 Geits#ab s SR A SPSS22. 0 B i 17 84l 43
Bro FFEIESS MR R L s R, M4 [
FEBCR T ¢ K 5 22 L 18] L3R T 7 2200 0 s A AE A
ERA TR, M (P, P #7520 8] 1
Bk Al Mann-Whitney U £ %5, 2 41 0] L6 5>k M
Kruskal-Wallis H £ 5% ; % il Spearman #f 3¢ 8§ Pear-
son AR HATA L3 . LA P<C0.05 N 2ERA G
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*1 514 7 51
3% FERI (530 T (530
JunB ACGACTCATACACAGCTACGG GCTCGGTTTCAGGAGTTTGTAGT
c-Maf CAGCTCACGATTCCTGGGG CAGCGGCTTGGGTTACTCA
c-Fos CAGTCAGATCAAGGGAAGCCACAGACATCT GAATAAGATGGCTGCAGCCAAATGCCGCA
c-Jun ACTCGGACCTCCTCACCTCG TGTTTAAGCTGTGCCACCTGTT
Bractin CTCTTCCAGCCTTCCTTCCT AGCACTGTGTGTTGGCGTACAG

2 £ S

2.1 MM EFImKRIEIRKF A MM &% Hb
(90. 95+£28. 92) g/L, GLO(52. 054 26. 20) g/L., ALB
(35.06 = 8. 55) g/L, ML ¥& R.-MG 5. 65 (4. 20,9. 12)
mg/L,Scr 78.50(60. 50,175. 00) umol/L, Il £5 (2. 50+
0. 51 mmol/ L. B B4 40y b 41 (37. 70+£22. 03) V4.
2.2 AR MM B # JunB, c-Maf, c-Fos, c-Jun

mRNA LK K A FER MM &3 JunB,
c-Maf,c-Fos,c-Jun mRNA F£iK/KF i, Z R L5
HEEE L(P>0.05), L% 2,

2.3 A ISS 081 MM i % JunB. c-Maf, c-Fos,
c-Jun mRNA £k K ISSHHR T 1.1
IR B H JunB, c-Maf, c-Fos,c-Jun mRNA £ ik 7K F
P, 22 G X (P>>0.05), L3k 3,

%2 AEMES MM £ JunB.c-Maf,c-Fos,c-Jun mRNA RiEKFE L[ Ls 8 M(P,;,P;)]

£ n JunB mRNA c-Maf mRNA c-Fos mRNA c-Jun mRNA

5 23 0.093 240.088 1 0.011 240.004 5 0.173 540.074 1 0.001 4(0.000 8,0.003 6)
@ 17 0.092 640.054 1 0.011 0+0.004 7 0.217 84+0.157 8 0.001 4(0.000 8,0.003 4)
t/Z 0.138 0.164 9. 209 —0. 369

P 0.980 0. 846 0. 295 0.725

3 AE 1SS 53 81 MM £ JunB.c-Maf c-Fos,c-Jun mRNA RikKF LB [x s L M(P,;,Py)]

1SS 23 81 (G n JunB mRNA

c-Maf mRNA

c-Fos mRNA ¢ Jun mRNA

1 5 0.081 0£0.028 3
] 13 0.095 040. 054 7
Il 22 0.094 4£0.091 9
F/H 0.070
P 0.933

0.011 040.003 4

0.009 340.002 3

0.012 240. 005 4
1.734
0.191

0.149 0£0.070 4 0.001 2¢0.001 1,0.002 4)

0.224 7£0.091 5 0.001 7¢0.000 9,0.002 7)
0.183 0£0.136 7 0.001 4¢0.000 5,0.005 0)
0.898 0.202

0.416 0.904

2.4 MM 3 JunB mRNA 33k K 5l K48 #r K
A PE MM B35 JunB mRNA Rk KF Y
GLO K FEEIFAE(r=0.320,P=0.044) , 5 H 415
FRKSETCAE ek (P =>0.05) , W3 4,

®£4 MM HEE JunB mRNA RikkFSHEKRIERAT

8] 49 48 5K 14

It PR 48 A r P

AR 0. 088 0.589
Hb —0.139 0.391
GLO 0. 320 0. 044
ALB —0. 306 0. 054
B.,-MG —0.125 0. 455
Scr —0.227 0.158
M55 0. 004 0. 980
B B8 5 200 L L 451 0. 208 0.197

2.5 MM % c-Maf mRNA %3k K F 5 i bR 45 br
AAERIAR G MM B & o Maf mRNA £ kK-

5 GLO KFERIFAHE (r=0.350,P=0.027), 5
ALB /K2 AHEGr=—0.316,P=0.047), 5 H 4>
FE AR KT K AE(P>>0.05), L& 5.

x5 MM B # c-Maf mRNA RiEKFESIGEKIEFKFE

IE] f 48 5% &

I R 45 A1t r P

AR —0.014 0.933
Hb —0.125 0. 444
GLO 0. 350 0.027
ALB —0.316 0.047
B,-MG 0.103 0.538
Ser —0.111 0. 495
1045 0.129 0. 429
B S 40 L L ) 0.222 0.169

2.6 MM E#H c-Fos mRNA FRIAIKCP5 i AR b3k
FRIGHSEHE MM B #% cFos mRNA £k KF 5
A5 K R IEAI K (- =0. 317, P =0. 046) , 5 H: 4x 1%
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bRk S TeAH FEPE(P>0.05), IL.3& 6,
*x6 MM ##& c-Fos mRNA RiEKE5IGKIEHRKTE

18] (4 18 5% 14

I B 4 A% r P

AR —0.117 0.473
Hb —0.118 0. 469
GLO 0.301 0. 059
ALB —0.043 0.791
B.-MG —0.184 0.269
Scr —0. 267 0.095
1ML 55 0.317 0.046
B B8 5 20 1L L 451 0.133 0.414

2.7 MM @ c-Jun mRNA EIKIKF5 1k FRAE bR K

RIS MM B3 cJun mRNA RikKF5

5 T PR A5 A3 K 32 JoAH Ak (P >0, 05) . L3R 7,
£7 MM EE cJun mRNA RiEkE S RIERATE

18] (9 18 5% 14

W6 PR 6 7 r P
AR —0.210 0.194
Hb —0.172 0. 287
GLO 0.292 0.067
ALB —0. 089 0.585
B,-MG —0.025 0. 880
Scr —0.030 0. 855
15 0. 009 0.954
B B8 5 20 e L 451 0.264 0.099
3w #®
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FRWY . EWE R P APl fES MBI E S S E
Je | T 728 1 K 400 A 90 L R TE R B A R I R L A
T 4t H bk CL 08 5 & Bz R bk 209 45 22 o . 780 v 3R 5k
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i B 20 0 5 Ak Sk 3K 40 0 3 80 g g Bk R AR
Fra-2 7€ Z 4~ K [6) By B A2 #F B 40 i 3 58 5 4 1k s B-
ATF 5 B 41 i 16 16 AR & o0 JE AR fo e BR 8 11 2%
B A 5 5 o-Maf . MafB a] {2 7 MM 48 Jfd (1 38 5 .
T RZ2 FhB . DR i i 5T 40 R v AR B AR
I T 0 A4 oK B R AR AR OK T 25 5 ¢ Jun #0 1] MM
20 it 384 5 15 T LU T 5 JunB A2 3E MM 41 Jifd 3% 58 . 175
T MM 41 g 6] 8 R 5 00 AR OK T 25, OF 42 3 I A R
. MAh.c-Fos Fra-1,Fra-2.JunB &R A 5 Wy 5 # 41
e SR B 40 B B B BE . 5 MM i i B R A= % D) AR

ST B MM S5k EL R A AP-1 7E 2 LB R H I
5 IR AT L SR s . T AP-1 7E MM KR K
HERE T VE R AR SR DL AP-1 4 MG IF R S 25 )
AW & A0 25 1 0 2E A DR 3 36 B B, 3 2k 2
Yynla o B0 AP-1 i R iE 5 AP-1 BEfE . Tk
AP-1 HHZ B H AR T4 AP-1 5 DNA 454,
(D=3 (= ol =l T I e 3 v M I e
PRSI,

FAN 2" fE 58 7 AP-1 5 w5 % WL 19 B 2R
(JunB.c-Jun.JunD, c-Fos. c-Maf) £ MM o 1€ i ,
KB JunB FEH e 5 o MM 28 A 55 1 58 56 5T 44 il
HHEH JunB £ mRNA 5 & H Bk 08 F.
H JunB 5 S 0 25 4 68 B W T M AP-1 K
TR B DA s BB OB B TP B A K R R R 1 A R A
#-6,7 LI MM 4 i JunB #4335 ; JunB 3£ 15 &l
5 MM 241 o 8 A= < B 300 4 00 o] O o 3 % 2 O L

SELEE-3 ¥ A% I T-kB(NF-kB) . Janus ¥ /{5
I T T SR T L 22 R AL B R A A
A e R At AZ B R 45 0 A= W 2f 0 R 5oy T EE
DNA & il . A8 5] 20 i )5 1A L 40 6 2% 1 43 5. 40 i
FERKHE 7%, EMEMNZ MM 408k $, JunB 1y
FEIRIK - T 3R U MM 41 i bk ; 3 K it 25 MM
Y MR AE IS JunB (19 338 J5 FTR BO6 BR 1Y R
P 20 M3 58 5 A7 35 g A . AE MM 41 Rk b g
T JunB 3% 35 R A 410 M 7 AR 6 IR 4K K B 4K . B Bl
T 20 A7 35 5 [F) B A6 DE B A0 L SR B R B e
PEER A 1 IMLAE L B 0 MM MM %5 A4S [8] B B 1% 3% 41
g A b R, 215 % )5 JunB mRNA ik K
BTN . FE MM 41 3 8 AR i A L JunB i
FIOCHEAE M, HoaTfEmam s N R AERKKETF
(VEGF)-A VEGF-B, il & RFEAERK B -1 02 14
AR TR 2 MM I B A, i MM ik
JEUY L AR JunB B SR 2 ikt aT i gk 5 0 AR 40
S B AR E SRS MM 5% A
AH . B T B Durie-Salmon 43 8, A A 58 v 4 K
wB o B S W, B ok 43 B JunB. c-Malf | c-Fos,
c-Jun mRNA ik 7K ¥ 5 Durie-Salmon 43 ¥ 2 [8] i
FEME . AR A MM B # JunB mRNA FKikK
K5 GLO K-S IEM 5 (r=0. 320, P =0. 044) , %
& JunB 53453 GLO BIRE A G

o-Maf 15 R )5 g 36 4, 76 MM 41 ifg v 2 38 F o,
AR FE MM 20 0 38 5 L 3B A L A 28 D % 2
2 %) 5 B 5 O 75 S 0 R AR K i 2 [RD O ] i
W VEGFE B 7= A= 4 o 1 3 A= . 1026 ~ 15201
MM & B «(14:16) Ytk g fii . 1] B M 16923 X
B o-Maf, ffi -Mal FEH 2 &SRB APF5EH . MM
B oMal mRNA ik /KF 5 GLO KF 2 1E MK
(r=0.350,P=0.027), 5 ALB /K 5 it % (r=
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—0.316,P=0.047), R4 ALB J& ¥kt MM 451 (1)
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Wit AP-1 245 MM B3 i 15 ™ &= XS
EEP S

c-Fos £ MM &9 & At B b R ¥ EZAEH
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21 160 T K 400 M 6 T 1Y NF-B 32 4R 36 4k B 7 5 H A7 T
B 240 ML P T A 5 5 5 4R IV I B8 1R 5 32 AR o6 A
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FHAF

c-Jun 1y J5 98 JE 4] L 78 22 i SR b g vh il & B0
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