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AR MEVER R AR I A — Fh 4 S AR, RAE T
G S E e L F JH 440 e G b M i VE AR EE AL
(serum amyloid A 1, SAAD) 51 &M HKIE[1-2]. JEM
HEAWEZNRE DU, SIEZ B EER, ™
ARG M. FEEAE IR, Rk MnlE
KRR PERTT 4 (theumatoid arthritis, RA) [3-7]. RA &
~ * Corresponding author.
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R, JRiERRE KA MR8, BL R FAE RA IR
A FEAE . K2 60% RA GBI &AL S N &A%<
[9]. #R1M0, RAMIBURBEF IR, XHS T RAME
W Wi RAE BURTT . AHERR, MRA B R ER
EHAA (AA) NSk FERMER, 250 RIEGHE Thie s
iy 5 I ROAE[1,7,10]. 4RTM, I RA 5 SAAL Z A1) %
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FZMATEW, BT DAL SAAT ARSI 4 A By 28 XU 1 6
PR I H RS B R AT o

AR A A0 720 5 777, 7E S8 9 RA FR# (1 4k
JE LA R 20 B P 8 2 AN e RAR R R[],
HAE SAAL2 BE R R BT — DN RABAL S, 73
SAAL2 B H AR T 5 KB . SAALAH 5FhEAY
[12]: SAAL.1 K SAAL.4 5555 Z 18] (1) 5% 2 (R AH G £
A, A IRARIRIETS B SAAL3 K SAA 1.5 5 RA KR A=
[2,13-14]. H A& — 30 % T RA I IR B\ 51 1 0F 50 8w
SAA1.3 5 AA Y JE N BE AR PE R0 0 BA R AN R TG %5
PIME[7]. MR, SAALSMEURMERTE[15]. #% HAl,
SAATL AN ALHE SAAL2 (AW 24 A FH 1 A ol o8] B

AW 9T E 1E 1% W] SAAL.2. SAAL3 fII SAALS 7E RA
RIF B R A A F B L o s B DA B 20 s 55 N kA
WA SAA1.2. SAAL3. SAALS FN 55 ) 8 Ak e 5 =
ANERBRIGAT I, FRTEAS [F B [ 5 ARG 00 /0 B8P 0 4 A
SAALFRIEIKF . AHIC S REGN AL J 20 R TP 58, NI
B SAA1.2 7E RA K3 K J H I3 BB i it o 454

2. MBS 7574

2.1 B R B A A SR 3

# N SAAL 7Y SAA1.2. SAAL3 Al SAALS 4K
cDNA v fE = HAMHEEN, FRifr R o E N
(EGFP) 153K, LLEGFP {E A% (VectorBuilder,
EED .,

¥ TCHF € W R B (specific pathogen free, SPF) 2
C57BL/6 HEVE/NEL (10~14 JE#) &R IR — )5, B
BLAF 4y B4 0 (4 10 2D, 4> 5 9 SAAL2 A .
SAA13 4. SAAL5 M EGFP XIEAL . R)5, fERLL/N
B 1187 A 00 J 5 5 AR 565 1 > 108 W B B B B4 (pfu)
MR . 20 TVESE 1. 20 4. 6 J8BHTHUM . L
A3 T SLIS AL AE RIS ERIE TAEZE 2 bk
/NERE N2 he/METEIR, I H B A AN PR (1 A v Pk U 30
¥ia Bl (5053-PicoLab Rodent Diet 20; LabDiet, 3% H)
gk,

2.2, AR LT E 3 (micro-CT) 23 4

/N BRI S [ € T CT 494848, B micro-CT (Bruk-
er, WHID) XA FAREFE9 pm. XFLE B
441 wA, HEN43 kV. WA SCER[16]F ik, KA
TR 22T 3 B G0 % 52 SR b (1) 7 E R FE ATV O3 . A
If, {8 F CT-Analyzer AR TH5F B (1) = 4ERO0 45 M RF 2

1 H B 38 721 micro-CT V73 RS AT B A VP L . 1%
PEAr RG0S 5 % micro-CT 73 Mt &5 R AH I 1 5 N HEFF
AFEE /N % B (bone mineral density, BMD) . 224"
Wy % - (tissue mineral density, TMD) .« ‘& /NZEEL (tra-
becular number, Tb.N) . H fLEE % (total porosity, TOT) «
H/NGEARFLER (trabecular volume rate, BV/TV) . H T iX
STER (X0 BEAE R R IR [F A3 (HT7 A
), Bk, K2 E8IF 3 — 48X - min) / (max -
min)&% 1 — (X — min) / (max — min). #RJ5 LAIX 5 15 5 /1
YEAE N 21 micro-CT ¥ 73« b4k, HR4E micro-CT i
SV E IR, TEEM . B E P B R

2.3, HEZPE 0
RERRATREA ] 4% 2 R &, H 10% & —f% Y
L% (EDTA) WiA54 8, SRFGHATIK. AkSai, &K
RV R, AT 75 KRS F A 21 (hematoxylin and eosin,
HE) #eff. RHE S5 SCHR[ 17198 B 2H 2352 VP43 o (1) 2 2
BFRVPA T IR 20E, DA IR A £F4Efb. ROE. R
F. BRI IRV TR GR1 17D,

2.4, GBE M AHC 73 H7

AR RS pm BRI . — Pk A
SAAL (Abcam, H[H), WLE SAALKII fi. PLik/a, LA
HAR LA LW EE (horseradish peroxidase, HRP) [BioSite
Histo Plus (HRP) polymer anti-mouse kit; Nordic BioSite,
T BL199% F 10 min. F & LB K X (diaminobenzidine,
DAB) &, XM AT E S

2.5. it gH LRSI 4 A
FRYESCHR[1814RIE, R CD4™ Al CD8" et il T
SR S LG AR A o K /0N BRI RN A1 i B A 4 i B
T100 pL 1) Ix et gz i b, JF 72 40 B = e i N it
CD4"fI3t CD8 %t hric Pifk . KA 2/ 100 000 A AL
0, FR A 4H AL (BD FACSCalibur, 5D #E475E

b

2.6. SE S HE SN (RT-PCR)

R T REAR B EH B E =k 5 mm AR E 3k 5 mm 2 [1]
HIEHER, 2B LA R S 4 20 2R . B i TR N VR e
ATWFEE . {# F TRIzolik7f (Invitrogen, FEE) RIXLRNA.
1 F§ NanoDrop 2000 £4; (ThermoFisher Scientific, Z£[E)
R RNA 199K J% . ¢DNA £ B cDNA & Bt 7 &
(Roche, ). cDNA# )54 (GenePharma, 1)
SR s A IR S1. CTE R A VIATMT 7 2056 I 5E 5



K1 HEMEES RGN BRI TS I R AL E #4794 . 4 American College of Rheumatology, © 2010 VA , #4225 CHik[17]

Critical criteria Grade

Degree

Synovial lining cell hyperplasia

Fibrosis

Inflammation

Articular cartilage destruction

Bone erosion damage

W NN = O A WN = O WN = O WN= O N = O

Absent

< 50% of the synovial lining shows change
> 50% of the synovial lining shows change
Absent

Histiocytes

Intermediary

Marked

Absent

Histiocytes

Intermediary

Marked

Absent

< 1/3 small focal damage

< 1/2 small focal damage

< 2/3 small focal damage

Small stove-like destruction

Absent

Superficial destruction

1/2 of the deep cartilage layer

Deep cartilage

PCR %4t (Life Technologies, Z&[E) #ATIIE .

2.7. Bk A e it i3 CELISA)

{5 H ELISA 12751 &0 5 /) BRI H SAA FH 48 i A 1
FEfiA & Cinterleukin, IL) -6+ 1L-22. %5 4 )8 & (i
(matrix metalloproteinase, MMP) -3, MMP-9. IL-17.
IL-23 FRL4H B £E 7% H 3 K 7 (granulocyte-colony stimulat-
ing factor, G-CSF) MIMKE (R&D, ZE[ED. MR ik
H, MBFEAEZER (24 ~26°C) FEEE2h, 2R)5 L
3000 r-min”" {3 B B0 20 min;  HUH LI, 7 ED B AE AR
TETF 20 °CH A N IRAESG AT 00T o FF S ANARERE
BEE =L,

2.8. A RN

JFRE 5 TR a8 2EL 23 FH 004 PR TS0 ST 12 e 2 ST 43
M1 (radio immunoprecipitation assay, RIPA) Z&f#i (Ther-
moFisher Scientific, JEE) Zfif. K H R AT K
FEIFFER BN A AR L MAgERES —PifE4 °C
TEE K, RES5ZHEER TS 1 h. fEHEELIL-
COR Odyssey AT HH . A SAAL —HLIg H 5
Abcam 2w, H i -3- B B I U85 (glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) —Hil [ 3£ [ Cell Sig-
naling Technology A ], LlImage J 5443 HT K EE1H

2.9. GeitsrHr

B A HHE 3 DL S £ 65 E 2 (SD) B bR #E iR
(SEM) #7r~. H Graph Pad Prism 5 8455 i 2 P 25 57 3k
175387 o

3. 48

3.1, FE/NBRIBE T B L SAA T AR [FIIE AL I A 5] ke B AR

S e B A WS BN W R B O3 DL SE SAAT AN
[ 7. Y A OG5 2 E H IR FH LB s A I ST () ]
3 0T 7N B AT G5 B IR S e G 5 ) 4 AN ) R
W1 24 4 68D AT, RS HEAT micro-CT W47
FEEUAE . FEIX 6 I TR Y, %% 2H /N BRI A S0 A R AR AR
b, 2B 2 R 5 3 Mk adSAAT K 51 S BH B 8 1 I M
(ST (b) o

HIH micro-CT 43 # /> BB I 5615 () BMD. TMD.
Tb.N. TOT. BV/TV. f£5;2~4 A ME 2]/ A Mo 15
MBI, 1E55 6 B ORIk 5 . 5 EGFP Xt FE4LAH L,
SAA1.2. SAA13FISAALS 4L7EE 2 K H) CT ¥4 43l
W1 27.8% 26.7% F110.9%. £ 6 AR R % 8.7%-
15.8% H15.8%. SAAL.2 411 BMD £ 5 2 /> | 8.7%,
SAA1.2 ZHAI SAAL.3 411 BMD 75 55 4 J& 4> 5/ 7 12.3%
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A 11.3%, HAEFHMEEZSHIBALESR. BT TMD
CAAh, HAWSEAAES 2 AR EE (B D. N TEEMN
PPN E AR, EE/NRIRE I SR, R
SAAL A HEE 1 NGRS E R, K2 SAAL2 HLAE
HHEF A RAE LR ARIE S . ANR &GN
T B VA T A LB IR TE 2R 6 R kR, X 5 SAATL K
R R AR A B

3.2. SAAL PRI i I 9 9E 5 4 B JONE B

S Tk 2 SRR S [ TR0 A8 RE R B R VR 1R
B RAER BT (RD. GRER, 7524,
SAAL2 HHMI SAAL3 HI KT RV BTt EE 4, K
A SAAL2HMZE R EA SR X, $#/5SAAL2 AT RE
FERAMBE. EHHE, KT RWFS FHIE2
(a) 1o ¥Ue—Ja, BT SAATAMEAT R HIL T %
i SN, 2 B A G 2 AT 2 ) (0 184 R 4T A ) g
(HE Je 25 5 W 5 A I S3~S5) . fEH 4 JH, SAAL2
IR Z W IEORE, 17 EGFP X RAL ¥ E W w48k . i@
I IHC 708, AIEIANEE | JE 2155 4 )8, SAAL B HRIATE
TR AR, EEGE R R (E2 () ~ (e
HIF 5% A 1 ] S3~S5].

3.3. SAAL WS T YN 5 50 08 I 87 AT 22 5412 98 AE 4T
i IR B R T
RA FRE 28 I T 40 IR 1 [19]. R4 B 5 b7 45

BEIR, E52/E, SAAL2 /RN CDS' T 41 %
= N %10.9%, CD4'THIMEE FFA 11.3% (WK 3 (@
I A FS6 (a) ], CD8'/CD4" LLAE . 7£6 &1
BNAS MG, TE A 41 B UE b A 5% £ CD8” Bl
CDA' T M E =M B A, A%, 5 EGFP X4
b, TEZ8 4, SAAL % WA 41 R ifn v ¥ H 8L CD4™
CDS'T 4 M ¥ B M A [ W3 (b) AR A F1 (1
S6 (b) 1.

RT-PCR F1ELISA &5 R BoRx, #HH—f )G, E/RM
A 0 s 5 5 A AR I, TL-6 AN IL-22 () %55 B . E i
(B4 () FIES]. X5/ — DU 7 &5 R — 5, |
IL-22 [ R ERIE T SAAT HIFRIE DL 980E N [20], Wit
B SAAL2 R 5l i ™ EME MK (o, (D 1. B
AW FRIE, X EEYH i R w] LA T 40 24k T 4 Bh 48
FRLFIAS RN RE[21], AT 3E— 20 7= A AN [ (1 40 i B 7 [22]
AW R R, IL-17. IL-23 [Pt S A th i
ES7 (). (b 1. MIEIKILHE ¥ (TNF) -a. IL-18 Al
G-CSF [ L& 6 MIBf s A G ST (o) 138k Bl A3
BRHRAE TNF-o BIL-17 b8 AT 5 5 005 B B Af e F rh 6
MMP {724, I SRR IR[23-25]. AL FL 45
R IR, G5 RSN A L 73 W 1 MMP-3 A1 MMP-9
A (B D . SR, 48 QRS H FET 1
(tissue inhibitor of metalloproteinases 1, TIMP-1; UL =% A
HEI S8 B4 HIFRIEACE N R B o

«EGFP control « EGFP control 0.44 , ~EGFP control
101 Csant2 0.187 =SAA1.2 'gﬁlg
«SAA1.3 - SAA1.3 040! ~ .
0.81 .sAA1S ~ 07161 .saa1s -~ ~SAA1S
% 06 . £ 0.14 Eo.aerzﬁﬁi
@ 2 0.12 =
© =t S 0.10 : - =
0.2 0.08 ¢ 0.28
0 0.06 0.24
1 2 3 4 5 6 7 1 2 3 4 5 6 7 1. 2 3 4 5 6 7
Time line (week) Time line (week) Time line (week)
(a) (b) (c)
= EGFP control « EGFP control
24, =EGFP control 427 « SAA1.2 100, «sAA12
= SAA1.2 36| = SAA13 ~SAA1.3
=~ SAA13 = SAA1.5 90{ -SAA1S5
=~ 207 -SAA1S5 ~ 30 3 =
J * <
E g , 80 =3 e
—~ 16¢ - 24 - *k é %
z U Ee—te——y S S : S 80
= * 18 o
12 12 60
8 6 50
1 2 3 4 5 6 7 1 2 3 4 5 @ 7 1 2 3 4 5 6 7

Time line (week)

(d)

Time line (week)

Time line (week)

(e) ®

B 1. {ES IR RS, @A micro-CT E 20 HrE 88284k . (a) S5 EGFPXHEARTH, SAALZ M micro-CT 4 AR (n=8). (b) ~ ()
FH/NRAN GEHMD XTI BMD. TMD. Tb.N. TOT. BV/TV HZhASEEHE (n=8). FEAH TIIELFREIR (mean £ SEM) KR, *f{E
SAA1 XA 5 EGFP X IR 2 [ 2= Tt bk, Fp &R, *p < 0.05;**: p < 0.01.



8 n Week 1
* Week 2
® 6 Week 4
§ . Week 6
£ 4
<
2
<
2
0
EGFP SAA1.2 SAA1.3 SAA1.5

control

(a)

EGFP control

% (d) e o R e, ;(e).,

B 2. adSAAT GBI Z AL, SAAT Rl fE Rk S 808
FEARSE. (a) MRARMBIEANMRIE . F4Eib. AR, O BOR BRI 5
b ) F 5 P O, % % 2L /AN R T B R HEAT VRS (n=5)
() ~ () HH4FA)E, SHBEKTVIAMWHEMIHC 4R, Lo, H
{755 Sk 7058 SAAL 4/ BRI 5 BRI R TR 1t s 4 Sk R
SAAT TEVE IS AH I rh (O B M 20 s 3 68 7 Sk 61 SAAL 75 AE KA o 19 ¢
ik OERLF RS A L.
3.4. SAAL MV B! i 5 70 N R O T B R R O0E , IF F 3
SAAl A EELREPRE

MRS RREL, E55 1R, =fSAALTRE A4
MRS Rk, I H E 35 4 R ik oK
(LB A T EIE SO FIEIS10) . T AR HEAT 42 i 5% 5 %
e, DR AR 2 MR ST V5 A oW 52 2] B 5 ) AR (L
B AR SO A S10), (HAEE R T H k. £ 4)H
ff, BMD7ESAAL2 4RI SAAL3 B BEME, 405 &
T 132% M 14.7%. L6, XSEKERIEFEKT, £

5

B SAAL B ATE MR 5 3 R MERFE R, X E5RA
B E R AU B S AR E ST (@, K S12,
BIS13]. Ak, R AR S IS 4 A R 7 T e [ L
fs ARSI (b) FIERIS12]; LEATHE. il A A
MELH|SAAT HE PR R A R EIE ST (©y (D .

4.3

RA 2 —Fi & 2% B LG @00 B B s i km, HR
LTS, B = A R 25088 Ri[26]. IR 4k & 1
VERD AR IR LT IR DG 5T 98 AT H A XIBE,  7)
U™ E IR AE[27]. RA B3 H I 4k Rk M U A RE AR 1 1)
MEZ N 7%~26% [28], {HIZ4 A1k, RA BFHIER N
BRI WL AN TS EAR KARRE B ANIE R . SAATL A
B HRE 5 RA ARG, SR, BT EAE A AN B
SAAL2 RFRATE IRAE RA BB B4 A1 200 5 R B
[11-12]. #EHRIE, S441.325 AATEM MM CH
—ANMERIE R, W RABHWTE AR, £H A
B — Tl R A TS, A IR SAA41.3 LR R IE 78 T8
BHEIET I RY, LY SAAT AL EEE7]. 5HADTE
RUAHEL, S441.5 Box B2 SAA MIETERR %, RH
PR TER R R A[15]. BAh, SA41.55 SR AR
S MR T RIRE A BR, AT RE kAR RE R BI[29]. R,
ASCAEFH T SAAL3VERNFAYERT IR, SA41.51F BT,
XF A FE SAAL.2 K DfE . AR B T BT SAAL AL
RERTH] (LHFEAFRIES14), [ IIX =FhS441 %5
PLFER = 1155 5 RA AH DG 56T 20 7= AR B ML, 5 1 B
SAAL.2 BUR MR = -

28 LR T 100 1T JRAB AR SR 75 3 1) T A A
ANIE A F T 9 B TR ) B (300 ASBF TR T 3K
PREE YL T 15, K B P 3k ad SAA Tl Ik 51 i S %
PSR, RN A BN A, Wt
SAAT RIKVEVE F I [31-32] 0 8 3 B[] 20000 G 5 4
T b Sz 12 26 (R E RA R AE R R IVE T, FERT s Wise
AR R AL . B SRR, KL 2~
4 I PR R AR W 2. FE5E 6, SAAL RIS IRAL
TR, XA RESE BT IR JO0E I IR R s AL i g —
AR JIE 1) K A (28]

TE L G2 A PRI 2 5 R I SOE M R R . B4l
JHLAE T R R SR AN A2 p R S 4 M B A 5 RS P, 1T
1 Y 1 o RS D A LA PAY R 4 L %o 2 B 4 A AL R
T RORL T [ 328 A IE RS BT 51 A2 (331 IR HH 1D B g2 S L
55 R AEAE LEARAERT [RI3 J5, 3R 90 T 40 34 27 S R AR TE IR



« EGFP control

-
1.071 = SAA1.2 60 -gGFﬁgontrol
= SAA1.3 «SAA
0.91 = sAA15 s e

~SAA1S5

HoOr
[ =]

w W
o

CD8"* cell percentage (%)
=

*%

«EGFP control
=SAA1.2
=SAA1.3
=SAA1.5

*

o
a O

A O
a O

H
o

CD4* cell percentage (%)
o O
o0 O

o
'S
-
N
n

2 3 4 5 6 7 1 2 3 4 5 6 V4 1 2 3 & 5 6 i
Time line (week) Time line (week) Time line (week)
(a)
1.0, * EGFP control 60, * EGFP control + EGFP control
| #SAA12 S = SAA12 = = SAA1.2
: o~ * S
0.9] *SAA13 T 55| «SAA13 %65 *gﬁqg
. =~ SAA15 250| = SAA1S = : e
3 08 £ £
3] 8 45 360 .
2 07 840 B
c o6 835 8
05 § 0 é 50
0.4 25 ‘ 45
1 2 3 4 5 6 7 | 2 3 4 5 6 7 1 2 3 4 5 6 i

Time line (week)

Time line (week)

Time line (week)

(b)

B 3. SAAT TP AU L3 A2 AT o T 48 B B0 52 . (o) 3R B BAX 4> BT SAAT 2055 EGFP S R 4178 4 A [|] IS 8] 5 i #0418 1 CD4*F1 CD8* T 48 fifd ()
HE LI CDS'/ CD4' LAl (n=8): (b) NI 3BT SAAL24H . SAAL3ZH. SAALSY (5 EGFPXFIBAAIEL) 7E 4 AR ) a] sk R A0 if 3

1 CD4"AICDS' TR E bl (n=28).

2 B week 1
I week 2
% 150 B week 4
5 Week 6
s
ok
% 100
[0}]
= sk
& #
[}
@ 50
kkk
Rk -
0
EGFP SAA1.2 SAA1.3 SAA1.5
control

(a)

B 4. SAA1 A T SAAT 7E A7 M 5 15 Hh 1) 3k LA S SAA TR 41 i wp 11 75 i
(b) FIH ELISA 23 #7 L& H SAA FIIKE (n=5~6) . 0l F TS E£hr R TR

#: p<0.05;##: p<0.01;**: p<0.001.

FE A, SRR T AR N MR . RARERIA S
FPEPIF U5 T e R RE I G 3258 28 G0 o 9% 3 7
[34]; FHEPERRR IR . MRS . e R
PEGIE R G B AT AN M RE TR IR A0 5 e R 0% R Gt
LA 200 M RO RE ELAE o G T P TR o 1 4 PR ) A
YA, AR/ BRI, HAAR (NK 1. B4
Jfi. CDA'MICDS8" T4, Frf iXLean s A K&K
AL IR R 2 4 IR 1-[19,21,35]. KEIEHE R RA K

200011 week 1
g Week 4
< 2 OWeeks
c.g 31500 s
§ é l:*»* e
o ® 1000
w -—
3 c K ok
o @
s ¢ 5
8 500
=
0 v . v y
EGFP SAA1.2 SAA13  SAA15
control

(b)
(a) FJH RT-PCR F3 #7437 M} 555 H SAA4T IR IE (n=5~6)
HFIRN SAAT S50 3L K BE R IR AR AL A S 5 vk 22 5%, F p (R

T R S R A e R G R S [36] . AT UM S
RIEAMIA T, U0 TNF-a. IL-6. IL-22 F1 G-CSF (f)_E i
Fik, XL T2 REOC N B R GG I INE K
TWHRAE . IL-22 HKERTBOA F SAAT B A2 M JOIE [
[20], T TNF-o B IL-17 934 hie] 1 58 MMP (41 MMP-3
AIMMP-9) 774, FECCTEIR, REABIR T4
FJ[23-25].

BT HABIE 78 OV 48 80 70 0P B 1 7 R L Bse T B AR Y



B Week 1

B I Week 2

K B Week 4

< Week 6

z

o

E

Iy

2

k]

[]

) i_l_' '-IL
EGFP SAA1.2 SAA1.3 SAA1.5
control

(a)
507 O week 1
5 Oweek4 ..
— 401
3¢
E =30 N .
[Tl hidid
w ‘(_-U' B
O = on4
g
g |& =
g 104
EGFP SAA1.2 SAA1.3 SAA1.5
control

()

5. SAAT JE AL 5 (1 A5 10 3 DG 47 e (i 98 4 it PH 7 TL-6 A TL-22 AH 5G 1) mRNA 2 25 FIILIE 5 242 4L .

(b) AT M A IL-22 AH K mRNA 35 () ML 1 TL-6 Wk

15

30

B Week 1
B Week 2

Relative mRNA level

EGFP SAA1.2 SAA1.3
control
(b)
40010 week 1
= 0 week4 ***
oL
< £ 3001
2 o
R
2 c
© .S 200
o8
o E
-
o3
100
=8
EGFP SAA1.2 SAA1.3 SAA1.5
control

(d)
(a) A5 M0 9% % 1 TL-6 #H 5% 19 mRNA ik ;

() MIFPMIL-229KEE . n=5~6. BUEMFIVEARUEIRFR . ###: p <0.001.

40,
6
- BWeek1 o M Week 2 Weskt
e N Week 2 g o B\Week4 O B Week 2
2 B Week 4 2 Week 6 307 MWeek4
<4/ Week 6 $10 < Week 6
i [ Z
£ £ %20
qua .| . ;.. #k E ]
© = ®
"l I 1l I“ &
0-
EGFP  SAA1.2 SAA1 3 SAA1.5 EGFP  SAA1.2 SAA13 SAA1S5 EGFP  SAA1.2 SAA1.3 SAA1S5
control control control
(a) (b) (c)

6. SAAT W21 S A7 25 R 42 8 4TBE IR 7 TNF-a TL-1B FI1 G-CSF AH 2K 1) mRNA KA

MR 15 7R TL-18 A5 mRNA RIE 5

SAA1FISAAL2 FIEEF RZ5MI[11]. SAAL.2 RAZREALE a-
helix 37, ZRBSHERARMWERAET EARLSH

FINEE) . XA RA ] AE T BUR R SAAT KA T,
PP B A RAE N . JLAl SAAT R — DR EE R

HEF AR SAAL IIARIA], AHAHRIH ™ 10 50 v, R
BRAE UG B FE 78 B A 9 BB 1) SAA T EAY Bl 5%
ARGy B

AW T T SAAL2. SAAL3 F1SAALS /£ RA K
FHLE T RER, DURCR IR L . Hd DL SAAL2 i

(a) AR SEHT o TNF-a HH G mRNA Rk ; (b)) A7

(o) ATMHERTT T G-CSFAHRM mRNAFIE . n=>5~6. HUEM T B HERTR -

R RA SR H, HFRAEZMEHEE. SAALTUIERA
R R AL AT BE & SAATL H A FIK A6 T B5E A 2T 4 4
AUHBRIECE, SRIELE MR P IEIR I BRI, 51R AL
AT T 40 o AN B T ARG AL, S5 HEN YRGB
PR 2 AL RN . BT R BLE VR AR 2 P DS T 41 i
FE ML R I 2 MR R A T, S BUE BIOR
(8. BHkil, AT T SAALEEAE RA R4
MRBLREFHEZEH, SAAL2 A[RESMN RARTT
OFETE LY



° W Week 1 L
By a9 W Week 1 F
E # B Week 2 E I Week 2 Hik
3 W Week 4 3 9{ Mweekd
< 6 * Week 6 =< Week 6
i [
€ E g *
2 . 2 i
T3 k]
4 1 ¢ 3 T
. #4411 ; i
JLHRA
EGFP SAA1.2 SAA1.3 SAA1.5 EGFP SAA1.2 SAA1.3 SAA1.5
control control
(a) (b)
%010 week 1 250, g Week 1
w7 |0 Week4 P [ Week 4 s
oP * o g 200 * #
= E 60- % s E i *
=2 =2
ET £ T 150
5 2 40- Q 53
@ g @ 2 100 a
8% 8% =
o 2 20- 5 2
=2 g = S 504
0 0 - - - -
EGFP SAA1.2 SAA1.3 SAA1.5 EGFP SAA1.2 SAA1.3 SAA1.5
control control

(c) (d)
B 7. SAAT IV AL A5 4 56 5 - MMP-3 il MMP-9 5% ) mRNA 35 FALE KT 254k . (a) A5 MH 55 o MMP-3 156G [ mRNA £k (b) A1l
JAR T H MMP-9 A JG I mRNA ik ; (o) IMiEH MMP-3 K% ; () MiEF MMP-9RIE . n=5~6. FUHH TFHEARMERE R

Blood circulation Spleen

{ .ﬁ Native T cell
) Activated T cell
_‘* ~
MMPs, IL-22

IL-6, G-CSF i

Adenoviral-AA1

SAA1 secretion
Endothelial cell

e e

Synovial membrane Synovium *

Nativiieiiieell

QSynowal
fibroblast Osteoclast %,"1 .

MMPs release Si0

o TNF-a )
R [L-15 IL-6 3
= L IL-1B =
< MMPs O
»
_¥ TNF-a Ch mdrec)']te
Bone marrow P 7 ::;h]% ENE"I IL- 22& IL-1p b >

IL-6
e Magciephage

E 8. SAAT WA SR RHBIREE . WIS NS adSAAL G, SAAL 1 JaE YL B vg IEGRMI SR 54 S S 30 4 i 2 0 25 R S T2 . )3
TAIHLE L FE 50468 Thl. Th17. Th22 8% CDS* THiMI, 580 IL-6 F1TL-22 40 Ha (K 1 AORE A 0E ELRE 4T AT . BhAh, adSAAT 5 Yk EI 41 A 3 T4
SAAL FIW IR, HOE S A DA WA S M B 7, W1 TNF-os IL-6. IL-17 FAIL-22. FEIXUEZ4MN, BRET4E40 A4 W ) TNF-as IL-1b B8 IL-6 7] LA
O AR, R AR AT OB R R . XS R AR S B O A, A MMP B AR . XN AR A T AN R TR RS A A
BEAL, adSAALFE YL FIHE M, (23N B 4H 5> i SAAL, M IEAFh I TAME. &5, THMEHA D= g 7, HE MG —5
PRHERTT RRE. IFN: T E.

Activated T cell



Authors’ contribution

Liang Liu and Elaine Laihan Leung conceived the re-
search and led the project. Elaine Laihan Leung, Huan-
Ling Lai, and Run-Ze Li wrote the manuscript. Liang Liu
and Elaine Laihan Leung revised and final proof the manu-
script. Huan-Ling Lai, Run-Ze Li, Hu-Dan Pan, Ze-Bo Ji-
ang, Ying Li, Fu-Gang Duan, Jia-Hui Xu, Yi-Zhong
Zhang, A-Xi Shi, Chun-Li Wei, Fang-Yuan Zhang, and
Xiao-Jun Yao carried out the experiments and analyzed the

data. All authors reviewed the manuscript.
Bt

AW FC T RE AT BX R OR kR 4 i H
(FDCT-FDCT-17-002-SKL) % B, [#iff David C. Ward {# +
Bl WLfR , E S ER A T B S 4% .

Compliance with ethics guidelines

Elaine Laihan Leung, Huan-Ling Lai, Run-Ze Li, Hu-
Dan Pan, Ze-Bo Jiang, Ying Li, Fu-Gang Duan, Jia-Hui
Xu, Yi-Zhong Zhang, A-Xi Shi, Chun-Li Wei, Fang-Yuan
Zhang, Xiao-Jun Yao, and Liang Liu declare that they
have no conflict of interest or financial conflicts to dis-

close.

Appendix A. Supplementary data

Supplementary data to this article can be found online
at https://doi.org/10.1016/j.eng.2020.08.018.

References

[1] Mclnnes IB, Schett G. The pathogenesis of rheumatoid arthritis. N Engl ] Med
2011;365(23):2205-19.

[2] LuJ, YuY, Zhu I, Cheng Y, Sun PD. Structural mechanism of serum amyloid A-
mediated inflammatory amyloidosis. Proc Natl Acad Sci USA 2014;111(14):
5189-94.

[3] Pierce BL, Ballard-Barbash R, Bernstein L, Baumgartner RN, Neuhouser ML,
Wener MH, et al. Elevated biomarkers of inflammation are associated with
reduced survival among breast cancer patients. J Clin Oncol 2009;27(21):
3437-44.

[4] Paret C, Schon Z, Szponar A, Kovacs G. Inflammatory protein serum amyloid
Al marks a subset of conventional renal cell carcinomas with fatal outcome.
Eur Urol 2010;57(5):859—66.

[5] Sethi S, Vrana JA, Theis JD, Leung N, Sethi A, Nasr SH, et al. Laser

microdissection and mass spectrometry-based proteomics aids the diagnosis
and typing of renal amyloidosis. Kidney Int 2012;82(2):226-34.

[6] Zewinger S, Drechsler C, Kleber ME, Dressel A, Riffel J, Triem S, et al. Serum
amyloid A: high-density lipoproteins interaction and cardiovascular risk. Eur
Heart J 2015;36(43):3007-16.

[7] Nakamura T, Higashi S, Tomoda K, Tsukano M, Baba S, Shono M.
Significance of SAA1.3 allele genotype in Japanese patients with amyloidosis
secondary to rheumatoid arthritis. Rheumatology 2006;45(1):43-9.

[8] Cross M, Smith E, Hoy D, Carmona L, Wolfe F, Vos T, et al. The global burden
of rheumatoid arthritis: estimates from the global burden of disease 2010 study.
Ann RheumDis 2014;73(7):1316-22.

[9] Kuo CF, Grainge MJ, Valdes AM, See LC, Yu KH, Shaw SWS, et al. Familial
aggregation of rheumatoid arthritis and co-aggregation of autoimmune diseases
in affected families: a nationwide population-based study. Rheumatology 2017,
56(6):928-33.

[10] Smolen JS, Aletaha D, Redlich K. The pathogenesis of rheumatoid arthritis:
new insights from old clinical data? Nat Rev Rheumatol 2012;8(4):235-43.

[11] Li Y, Leung ELH, Pan H, Yao X, Huang Q, Wu M, et al. Identification of
potential genetic causal variants for rheumatoid arthritis by whole-exome
sequencing. Oncotarget 2017;8(67):111119-29.

[12] Sun L, Ye RD. Serum amyloid A1: structure, function and gene polymorphism.
Gene 2016;583(1):48-57.

[13] Yamada T, Okuda Y, Takasugi K, Itoh K, Igari J. Relative serum amyloid A
(SAA) values: the influence of SAA1 genotypes and corticosteroid treatment in
Japanese patients with rheumatoid arthritis. Ann Rheum Dis 2001;60(2):124-7.

[14] Connolly M, Veale DJ, Fearon U. Acute serum amyloid A regulates cytoskeletal
rearrangement, cell matrix interactions and promotes cell migration in
rheumatoid arthritis. Ann Rheum Dis 2011;70(7):1296-303.

[15] Yamada T, Wada A. Slower clearance of human S441.5 in mice: implications
for allele specific variation of SAA concentration in human. Amyloid 2003;10
(3):147-50.

[16] Aguilar M, Bhuket T, Torres S, Liu B, Wong RJ. Prevalence of the metabolic
syndrome in the United States, 2003-2012. JAMA 2015;313(19):1973-4.

[17] Aletaha D, Neogi T, Silman AJ, Funovits J, Felson DT, Bingham CO, et al.
2010 rheumatoid arthritis classification criteria: an American College of
Rheumatology/European League Against Rheumatism collaborative initiative.
Arthritis Rheum 2010;62(9):2569-81.

[18] Xu'Y, Ikeda S, Sumida K, Yamamoto R, Tanaka H, Minato N. Sipal deficiency
unleashes a host-immune mechanism eradicating chronic myelogenous
leukemia-initiating cells. Nat Commun 2018;9(1):914.

[19] Wehrens EJ, Prakken BJ, van Wijk F. T cells out of control—impaired immune
regulation in the inflamed joint. Nat Rev Rheumatol 2013;9(1):34-42.

[20] Sano T, Huang W, Hall JA, Yang Y, Chen A, Gavzy SJ, et al. An IL-23R/IL-22
circuit regulates epithelial serum amyloid A to promote local effector Th17
responses. Cell 2015;163(2):381-93.

[21] Kinne RW, Stuhlmiiller B, Burmester GR. Cells of the synovium in rheumatoid
arthritis. Macrophages. Arthritis Res Ther 2007;9(6):224.

[22] Acosta-Rodriguez EV, Napolitani G, Lanzavecchia A, Sallusto F. Interleukins
1B and 6 but not transforming growth factor-p are essential for the
differentiation of interleukin 17—producing human T helper cells. Nat
Immunol 2007;8(9):942-9.

[23] Choy EH, Panayi GS. Cytokine pathways and joint inflammation in rheumatoid
arthritis. N Engl J Med 2001;344(12):907-16.

[24] Arend WP, Dayer JM. Inhibition of the production and effects of interleukin-1
and tumor necrosis factor a in rheumatoid arthritis. Arthritis Rheum 1995;38(2):
151-60.

[25] LeJan S, Plée J, Vallerand D, Dupont A, Delanez E, Durlach A, et al. Innate
immune cell-produced IL-17 sustains inflammation in bullous pemphigoid. J
Invest Dermatol 2014;134(12):2908-17.

[26] Bouta EM, Bell RD, Rahimi H, Xing L, Wood RW, Bingham CO, et al.
Targeting lymphatic function as a novel therapeutic intervention for rheumatoid
arthritis. Nat Rev Rheumatol 2018;14(2):94-106.

[27] Joss N, McLaughlin K, Simpson K, Boulton-Jones JM. Presentation, survival
and prognostic markers in AA amyloidosis. QIM 2000;93(8):535-42.

[28] Wakhlu A, Krisnani N, Hissaria P, Aggarwal A, Misra R. Prevalence of
secondary amyloidosis in Asian North Indian patients with rheumatoid arthritis.
J Rheumatol 2003;30(5):948-51.

[29] Chen M, Zhou H, Cheng N, Qian F, Ye RD. Serum amyloid Al isoforms
display different efficacy at Toll-like receptor 2 and formyl peptide receptor 2.
Immunobiology 2014;219(12):916-23.

[30] Asquith DL, Miller AM, Mclnnes IB, Liew FY. Animal models of rheumatoid
arthritis. Eur J Immunol 2009;39(8):2040—4.



10

[31] Toh ML, Hong SS, van de Loo F, Franqueville L, Lindholm L, van den Berg W,
et al. Enhancement of adenovirus-mediated gene delivery to rheumatoid
arthritis synoviocytes and synovium by fiber modifications: role of arginine—
glycine—aspartic acid (RGD)- and non-RGD-binding integrins. J Immunol 2005;
175(11):7687-98.

[32] Feng ZY, He ZN, Zhang B, Li YQ, Guo J, Xu YL, et al. Adenovirus-mediated
osteoprotegerin ameliorates cartilage destruction by inhibiting proteoglycan
loss and chondrocyte apoptosis in rats with collagen-induced arthritis. Cell
TissueRes 2015;362(1):187-99.

[33] MclInnes IB, Schett G. Cytokines in the pathogenesis of rheumatoid arthritis.

Nat Rev Immunol 2007;7(6):429-42.

[34] Weyand CM. New insights into the pathogenesis of rheumatoid arthritis.
Rheumatology 2000;39(Suppl 1):3-8.

[35] Smeets TJ, Kraan MC, Galjaard S, Youssef PP, Smith MD, Tak PP. Analysis of
the cell infiltrate and expression of matrix metalloproteinases and granzyme B
in paired synovial biopsy specimens from the cartilage — pannus junction in
patients with RA. Ann Rheum Dis 2001;60(6):561-5.

[36] Goodson N, Marks J, Lunt M, Symmons D. Cardiovascular admissions and
mortality in an inception cohort of patients with rheumatoid arthritis with onset
in the 1980s and 1990s. Ann Rheum Dis 2005;64(11):1595-601.



