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[Abstract] Objective To investigate the expression of TNF receptor-associated factor 6 (TRAF6) in the peripheral blood
mononuclear cells (PBMCs) of primary Sjégren’ s syndrome (pSS) patients and its clinical significance. Methods The
expression of TRAF6 mRNA was determined by quantified reverse transcriptional PCR in the PBMCs of 23 pSS patients and 23
healthy controls. The correlation of TRAF6 mRNA level with the laboratory findings, including serum rheumatoid factor
(RF), globulin, anti-SSA and anti-SSA antibody, were analyzed by Spearman test. Nine of the pSS patients were followed up
and their TRAF6 mRNA expression was detected after glucocorticoid treatment for 1-2 months. Results The TRAF6 mRNA
level in pSS patients was 2. 77 times higher than that in the healthy controls (P<C0. 01). The TRAF6 mRNA level in pSS
patients was positively correlated with serum RF (»=0. 45, P=0. 03) and globulin (+=0. 43, P=0. 04), but was not
associated the anti-SSB and anti-SSA antibody. TRAF6 mRNA level was decreased by about 50% in the patients who were
treated with glucocorticoids for 1-2 months (P<C0. 05). Conclusion TRAF6 in PBMCs is involved in the pathogenesis of pSS
and it may be a potential biomarker for pSS.
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T U255 1E (Sjogren’s syndrome, SS) A& — Ff it
RUAY B G B P 05, LA TH R e V0 R oA 2L 440 i v
1 Sy SR (1 955 B 24 R AE L, KW 3 B S IO S 3
I VR i T B T R e O, 1T 5 1R R I A R
L3505 71 45 B2 T i %) LRI PR 3R B L 350 43 AR K 3A AT fig
HA RSN R, SS 1 % 7% ML 5 MUK G0 5
2 M T e 1 25 L DOAE O . a8t A% R R85 1R 3 10 B
BAEHTT ALK G52 22 G5 1A 10 K 40 98 4 HIL I Bk
WS ERE A R T E SF NI 5] & T & X AR Y
F 3G O, BAR H R T SS R s T ik
SEH R RE LS R E R R AR SR
BT SS HE R AN N A 2 R e M O A AR
RS X SRR R I R RE b A R R
SS KR JE R, PTG & SS WA B A 7 AL A B )
VAL SS KA & BRI EER, nT LIk SS /Y T BE L)
Kzinig it R,

Jif 988 S5 B8 A - 32 AR A0 OC B (TNF receptor-
associated factor, TRAF) & — > 188 /& 25 ¥ 44 <7 1Y 4
KEA.ZHTZMESHRSO/®, 245 ME.C4%
TEFL IR Z BT 7 F TRAF, 20518 TRAF1~
7, Mo, TRAF6 7 RN B M L% E +or &
BMEY . AR5 R 98O i R B ¢ PCR %
Kol 1 23 415 & P TR 2% A AR (pSS) M 34 A1 A i B
MU (PBMCs) ' TRAF6 mRNA % 3k, 7 Br
H5 pSS B I8 KIS bR Z 18] 1 56 R DL SR i
FR R IRIT X TRAF6 W52, 9] 2 #8157 T TRAF6
7SS AR AR L,

1 #EIFTE

1.1 #Frsr % 236 pSS ¥ 2011 4 3 A E 10
A BERKBERIZ G 2 Wiin AT & 2002 4E &
VI SS EBR 4328 (2 W) b i R0 b AR R 2 25 XU
JREFIY 43 2010 4EHITT B SS 2 Wibn ™, A5 HE
bR TR Y SS BFEGE 1S H N A R
PR 0 BB, 23 B pSS B E L B Ll
2: 21,5 21~72 % P46 +10) %, Fr A pSS
BEVHEZEE RS HIREZ M BIT. S
[Fi] 30 > F B 2 1A i N HE Th e 8 23 A4 (@RS AE
X BEL AR NMAR R 8 R (1) 5 R SE 00 % RS2 1R 2
KA JC I 5 % 5 (2)38 1A~ H P9 TG B JE e 1 9
s, XTHRZHAREWS 19~68 %, P (49+13) %, 5
TR 2 s 21, ARPFRRAGFE ZFBE KK ER
B2 AR 22 01 S L, BT A 32 10 92 34 2 28 1% TR
PE VN

1.2 Fi&

1.2.1 HAXEXK PBMCs 48 HRERLEZIRITH
S R 4 ol AR 12 9 WRE R 3. 8%
B MR EN BT EE . MR AE 52 EE 4 h SR Ficoll
B BB B B9 .0 43 B PBMCs (Ficoll 43 85 W W B At 52
SEA B AR AR g E B K VRS 2 E N
A1 ml TRIzol (Mg A 3£ [H Invitrogen 2\ W), &
T —80°CIR-AE,

1.2.2 % RNA #y#4#& H TRIzol &b B 45 1) 5] 3K
PBMCs T2 iRFHE ;A 0.2 ml &4, BIZUE D 15
s, 4 CHE 15 min, SRIGTE 4°C AT LL12 000X g
B0 15 min, B B JZ/KA E B EP &L, 0.5 ml 4
B 4] J5 S IR # B 20 min; 4°C .12 000X g 8.0 15
min, 5 ¥, YL 7590 ST G ITIE, 25 4°C.
12 000X g#.L> 5 min, 7+ L. ffF AR TG mMA
20 pl J& RNA BE/K i RNA, it 1. 2 % 5 R bEE
JB2 FEL UK I A1 43 0l 0l BE ASCRS T B B B RNA 1Y J5T
R,

1.2.3 R#F REFEHIWAEE Invitrogen
oy ] e RO G D BRI AT RO SR R B
cDNA & T —80°C{#4F .

1.2.4 & & PCR RHFEHHE SYBGreen, LA 8-
actin i N 2 X% I i 513 2 cDNA Bt 1T PCR
i, MRS NCBI 2% % 1 A TRAF6 1 B-actin
mRNA F51, Ll Primer Express #4435+ % H 89 45
SH5IY . TRAF6 519751k 5'-ATA AGG GAT
GCA GGT CAC AAA TG-3' (f) fl 5'-TCC TCA
AGA TGT CTC AGT TCC AT-3" (r) ;% B-actin
519 ¥ 51 R 5'-ACC CAG CAC AAT GAA GAT
CA-3" () fil 5'-TCG TCA TAC TCC TGC TTG
CT-3'(r), KM TaKaRa A A ) Real-time PCR ik
F&7E ABI 7500 B 5 # PCR X L #47 PCR, X B
A :95°C 10 5;95°C 55, 60°C 34 5,40 MEIH,
AMREARE 3 Z AL CtFEE L DL 2 O RIR R &
e EPO R

1.2.5 pSS E# LB ERTHAMN  HEE Beck-
man Coulter 24 7 Immage800 £ ¥ 45 € & A 0 HriY
BRI pSS B 1 1M i 25 KGR I F (rheu-
matoid factor, RF) 7K ; ] Hitachi 7600 %4> [ 3)j
A AT BT A S Roche 24 B pSS 834 14 1 3
BRAL KT 5 FH e 8 BRI i A I e SSA R SSB it
R F S EUROIMMUN 728 @ 77 &, E R A6 2
ERE ABEE 3 d WiHETT,

1.2.6 pSS Ex WMy FERFZWIHE, BRI
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ERIT IR B )G 1 ~2 A A & # PBMCs b

TRAF6 mRNA B M £k,

1.3 #%itF4® KM GraphPad Prism 5. 0 B4k
TG4 43 M B 24 2 1] e 48 R - Mann-Whitney U

556 35 3 B 4T Wilcoxon K56, P 2H 5040 =2 [0 1) AH 6
K H Spearman ACHE M. K5 KF- (o) 240, 05,

2 # R

2.1 pSS & # PBMCs ¥ TRAF6 mRNA # &

ik ZEREIR,pSS i PBMCs ' TRAF6 mRNA
AR XS I8 T RN AR 2. 77 £ 2 R B A ST
2R L (P<<0.01),

2.2 TRAF6 mRNA 4 ik /K -F fo 5 B & 45 42 4
M X R R BIR. pSS B PBMCs H
TRAF6 mRNA /KF 5 1L i RF KF (E 1A, r=
0.45,P=0. 03) DL S BR 2K FI K F (& 1B, r=0. 43,
P=0.00) R IFEM %, {H TRAF6 mRNA 7E$i SSA/
SSB Hu A B 1 A B P AR S 0 25 R 0 SE i )
(E 1C,.1D.P #>0.05),
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Fig 1

Relationship between TRAF6 mRNA and laboratory findings in pSS patients

pSS: Primary Sjogren’s syndrome; PBMCs: Peripheral blood mononuclear cells; TRAF6. TNF receptor-associated factor 6; RF.: Rheumatoid

factor. A: Correlation of TRAF6 mRNA level with serum RF; B: Correlation of TRAF6 mRNA level with globulin; C.

Correlation of TRAF6 mRNA

level with anti-SSA antibody; D: Correlation of TRAF6 mRNA level with anti-SSB antibody. A,B. Spearman test; C,D: Mann-Whitney U test

2.3 &HAAE pSS &% PBMCs ¥ TRAF6 mRNA
oy kA T AL X9 AR ME R IR YT Y pSS
HIAT T VT R B R R R R 1~2 4 A
J& K T B PBMCs o TRAF6 mRNA B ik,
SRR, B MR IRIT IS . TRAF6
mRNA ZEW T T4 50%, 2R BAGiTH%E X

(P<<0.05,% 1),

2.4 WG pSS BH F REF e o B HKE G K
FH A 9 FAEZME R BB RIGIT R pSS BETE
B2 Wi R RGBT 1~2 N A G, L RE A
BREAKTFREMR. ZRASITEE L (P ¥ <
0.05,% 1),

£ 1 RITHEIG pSS £E PBMCs 1 TRAF6 mRNA B KRz R MiE RF, REKEQ KT
Tab 1 Expression of TRAF6 mRNA in PBMCs and serum RF and globulin in pSS patients before and after treatment
n=9
Index Before treatment After treatment P value
TRAF6 mRNA 3.335(2.698, 3.335) 1. 885(1. 328, 2.258) 0.012
Serum RF z5/(U +» ml™ 1) 86.500(53. 250, 138.250) 51.500(36. 750, 80.750) 0.017
Serum globulin pg/(g « L) 34.000(29. 500, 40.500) 32.000(29. 250, 34.750) 0.027

pSS: Primary Sjogren’s syndrome; PBMCs: Peripheral blood mononuclear cells;

TRAF6: TNF receptor-associated factor 6; RF: Rheuma-

toid factor. The results were presented as median (interquartile range) and compared by Wilcoxon test
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303 i

AR T pSS B # PBMCs H' TRAF6
mRNA 3Kk, K8 #H PBMCs ' TRAF6 mR-
NA 9 2 1K 2 55 fale BRE X BN R 38 v, L5 883 19 5
B FRAEFE AR AT — 8 AR G VE  E e BTICR T LA R 94
pSS ## PBMCs 1 TRAF6 mRNA ik, XLk
545, TRAF6 AT RES 5 1 pSS M9 & 95 AL il ;
PBMCs #' TRAF6 mRNA W 7E K pSS fri&i¥ .,

TRAF6 7 i 3% 20 M A5 5 7% 5 o 72 b & #8104
FH B AL . 7F A o2 2 ok F2 v, TRAFG 1R R
TLR 52 8 #6125 5 40+ . % TLR 32 K2
FNMPURME LA TIENES 2 7. 84 TAB2,
TAK1 F1 NF-«B, fe 2 Ji 2l R AE B+ 335, 51
FRE A B G R A ROV (AR TE R R
i SN A2 XD 817, B AR I AR N AT R B
Ji B4 TR R R ZH 2R A8 5, (EL R o B B O 4 Y AR R
S 25 T B B 4543, HE b 20 19 8 hE 2 N AT
RB 51 & 4 B RAE N 25 A AE (SIRS) | 11 12 14 1) 4 i
FR 2 80 H B s R I & A AR5
KB pSS B #EH PBMCs ' TRAF6 mRNA # ik I
P 3R pSS BEH I “TLR/TRAF6/ R AEA "5 5
i T BB AL T o B TR AR R BT K RS &
JE R, DATE RO SE 0 & B0 pSS #4048 i [
F TNF-a.1L-6 %5 /K V5 2% m Tl Ak,

298 ,PBMCs H' TRAF6 £ikth A e R T o
HBE YN TRAF6 £k LI, Huig
HLTE T M5 B A0 A B AR A R AR L B 4i i
1) TRAF6 K#E T EENFESHSEN. 7
Tt CD40L/CD40 &3 iy Ll ¥ 15 5 L 42 33F B 41 g
FR TG Ak 38 58 DL BRI 7 A, pSS B PBMCs
' TRAF6 mRNA Fik I, 48w HooT g8 )& F 5
B A B A, B B A R 2 — . B4,
WAHWIT &M, TRAF6 X F4E+F T 41 T ge =
KHEE, T M TRAF6 Hi 5% bl 2k (1% /) BUE %5
Gyt B A B G e e AR X s 2 R AR R
TRAF6 25T pSS B & mHLH

Fitt—2 8 TRAF6 5 pSS B &R HLH 2 &
LI K TRAF6 215 0] LIE A PEAN pSS W5 1%
B AR — 2 8 T pSS B #F PBMCs
TRAF6 mRNA [ &k KF 5 1ML 7E RF. f % 5K
F .51 SSA Fil SSBHUIRC R . AHF5E &I pSS &
# PBMCs H iy TRAF6 mRNA # ik 5 & i 7
RF /K| g8 5k 2R /K OF 5 OE A OC, AN — 22k

T TRAF6 257 pSS W& WL . #7~8 TRAF6
WE— P FER pSS bR . 4 pSS B TR L K& 2
ST R LA —E N (E .

M2 K5 KB TRAF6 25 7 pSS i & 0K
ML, ATt 2 ¥ E 1Y pSS B # . X TRAF6 7E
pSS &AL i 4E FH HE AT IR A M WE ST, R RE A B
FRATEA T f# pSS 19 & 9 B L[5 B 7] g Ky
pSS MR YT BT B8 A

4 MR
JIr A AR P AR SO 88 BATE Aol ) 25 i 5
[Z % x #k]
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