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ANALYSIS OF TELOMERASE ACTIVITY AND TELOMERE LENGTH
IN PERIPHERAL BLOOD LYMPHOCYTES OF PATIENTS
WITH SYSTEMIC LUPUS ERYTHEMATOSUS

Jun Yasuba

Division of Rheumatology, Department of Internal Medicine, The Jikei University School of Medicine

We investigated the clinical significance of telomerase activity and telomere length in
peripheral blood T cells (CD3+) and B cells (CD19+) of patients with systemic lupus
erythematosus (SLE). Telomerase activity was measured with the telomeric repeat amplifi-
cation protocol assay, and telomere length was measure with flow-fluorescence in situ hybridi-
zation. Patients with SLE were classified into those with active SLE and inactive SLE
according to the SLE disease activity index (SLEDAI). The T cell telomerase activity was
significantly higher in patients with active or inactive SLE than in healthy subjects. However,
the degree of telomerase activity was not correlated with the SLEDAI. In contrast. B cell
telomerase activity was significantly higher in patients with active SLE than in healthy subjects
and was strongly correlated with the SLEDAI. The T cell telomere length was significantly
shorter in patients with SLE than in healthy subjects, whereas B cell telomere length did not
differ between these two groups. These results suggest that in patients with SLE T cells are
undergoing cell division continuously and that T cell telomerase activity is higher than normal
but not high enough to prevent telomere shortening. However, we speculate that in B cells,
cell division does not occur at an abnormally high rate in the inactive phase but occurs
frequently in the active phase and that increased telomerase activity prevents telomere shorten-
ing.

(Tokyo Jikeikai Medical Journal 2007 ; 122 : 41-51)
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erythematosus
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FTUXAY «TuXT—PICHET AL, Ih
¥ CIEMEEDOSFICB L TUEAITOATE
729, EMEEEHIIIE, FO/EWT 0 X T — gk
2 & o THkES 20 S 7 1 X 7 DNA e s34
ah, EESEUNTREE 2o T0d LRI
T3, —JE, IEFY) Y BkEELE <D
FETFEALHIFLIZ BT b 7 0 X 7 —VIEMESFIR
LTWBIZERFEREIND, TaX7-70X7—
Y% ofesE» o H S ED Iz, IEFY >~
NERTCIE, FERICIZT X7 —BiEEIEFREL
TS, ) U SEROEEIEBSEI S 71 R
T—PEENFEINL ZENRES L TW
B ZDAHZALFOERICTHEZED SN
23, MW L 7 o X 5 — R OBENHRE X
NTWBEN TEE T VY P NERICB T % in vitro
DORBELFEERTIX, GO Bl i3 7 9 X 7 — ¥ iEH 3%
Hanwns, PHA il & 0 Mg G1 #1
2o SHICAS LT ax T —PIEENKLFHE
Sh, BUOMlEASE» o B CHEHER 2T 0
R T —BIEEIZHEE L Twizo, Zoftic b, fiid
A E T v 27 —CiEEFEOREEICOW TS
S OMEDEINTWBI, V) URERIIPURE» S
B %2 5 LIBT3 21 2 AT D GE
3, LERo7T, 7027 —YOEYHIESEL
MR ZIfES 7 u X 7 EkE T § 2 UG &
T, VOSBRSS SHlE kot EiIZ T R
S — PIHEEOFENHE T 2 2 L 3IEEICEENT
HreEzZOND,

EFEY U NBRCBIT 2T 047 —EiEESEH
REDZ LI K->THE, TRETICELDH
CHEMRES 7 VL F —HREICB T % ) o8
BT axo—8EHICOWT, EK RS
feromn ZFES L, @Gz T =T R
(systemic lupus erythematosus : SLE) EFDFK
Y IMERZERHAE  (peripheral blood mononuclear
cell: PBMC) B} 3710 X7 —XiEHITER
WM LR BT B 2 E R IRE L. O
BICBWTEESIZIZDT O X T —EiEHEDREE
) RBRESROAIREED E W & & R L 72,
ZIZTESEIZOMFEEZSSICHKESI R LD,
SLE & DORMMm%E T U > o88k, B Y > 38kIC
S, TNEhOTaXT7—XiEEETa X7 E

H
ZHIEL, 05 REERFTR L L 72,
II. &% & H &

1. X%

HERESERREMERED ) v~ F « B
WNEMSRERES b L < I ABEFR @ SLE 3 34
HENRE LI, 2O, B34, 231
HTC, FEOAEIT 18 o 64 5% (F539.156+
12.47SD) Th -7z, HBHEZ SLE EREEHIMETEHK
(SLE disease activity index : SLEDAI) % Fw
T, WEEIH] (SLEDAI=6, »=18) & JEVGEIHA
(SLEDAI<S6, n=16) 1243} 7z. 2D 5 17THT
X, 207 uXTRLUE L, 1THEBITNTL
T, FWOAMIL 26 K 5 57 % (P15 39.74+
1057 SD) TH o7z, WAL LT, @HERA LT
#o THils LU BMildicsd 37 0x7—¥
WEB LT X7 REHE L. ZOARIE, 5B
144, 20 16 44T, FhinsrAmid 18 o S 57 %
(F937.77+12.56 SD) THotz, $RTCDEH
T, 7 AV AV =IO SLE 53 5EEHE 2 i
oL CTwiz, i, MEFICEW L, Rt~
EAEERERP OERBIT A SN Lo Tz,

SN 73 XTCO SLE BE B L EEH 1ot
L TSRO T 23T, XEFEICL S
FEZH{e LT, bRk S~ > (7
RYTAAT7—=~, ®) a—hLTzv )y
(7 V&, HIR) TRIEFRIM 2 £ 20 ml L 72,
BB, FREIEERESERRFMEZESD
ARG THEEL /2.

2. T#EEEE LU B HAROHBHEE

BRI U 72 RAE I & 7 4 3 — )V ECEE S %
WT PBMC %2438t L 72, $ % b b, SEIL 72K
Ifi4: & % Histopaque-1077 (Sigma-Aldrich, St.
Louis, MO) XY, ZOFHBBEE K> T
PBMC 4R L 72, @ PBMC Ol %
MEREHER (V> V — FiEFERSH, ) %
FAWTEHL, MBS 1X107cells &5 X5
WCHHEEL -, & 512, 20 PBMC % MACS W%
g By X 5 4 (Miltenyi Biotec, Gladbach,
Germany) &V, ZOEMAMBAFCEST, T
ML Bl AEHERL 72, Thbb, Bon
72 PBMC 1X107cellsizxf L CCD3~ 4 7 1
£ — X (MicroBeads conjugated anti-human
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CD3 mouse IgG2a, Miltenyi Biotec) DJFE#& 20
,uL 2L, 66C T oA v Far—y g v
#%, MiniMACS Separator (Miltenyi Biotec) %
AT CD3 MMM (T #ifg) =458 7z, [ERR
12 CD19 ¥4 7 1 v — X (MicroBeads conjugat-
ed anti-human CD19 mouse IgG2a, Miltenyi
Biotec) % fv>C CD19 BiHife (B fif) % 5B
Lic. SOV AT ALVt ani-& T files
JUBMIfEORBEEE, 7uo—H 4 M x—F—%

FAWTHEEE Lz, 3xbb, FHtLIzZhETnO

T# K 35 & O B#ll §g 12 Fluorescein isoth-
iocyanate (FITC) conjugated anti-human CD3
mouse IgG2a (eBioscience, San Diego, CA) B
& U Phycoerythrin (PE) anti-human CD20
mouse IgG2b (eBioscience) ® % 1L ¥ 11 25 {575
ﬁbt%@%mmLﬁmb,*if1%%4V
Fax—yvar L, Zh%FACS Calibur
(Becton Dickinson, San Jose, CA) 7% FAw>THl
E L7z, OB, FITC oflEwcix FL1 %, PE ©
HWEICE FL2 Z vz, WiF L b2, 2h o Off
BT 95% L ETH - 72,

3. TOAS—EEHENAE (Telomeric Repeat
Amplification Protocol Assay: TRAP
assay)

BV VB 7T o X 7 — X%, TRAP
Tyl AR EVREL 2, SEOEBRTIZ
TRAPeze 7 1 X 7 —¥ {EMH KR H v b
(INTERGEN Co., Purchase, NY) Z=FHw, ZO
EE 7o b a— Vv EETFHE L ETHIEL .
Thbb, 4> FVHKL10X10°H %2 1X
CHAP lysis buffer (10 mM Tris-HCI, pH 7.5, 1
mM MgCl,, 1 mM EGTA, 0.1 mM Benzamidine,
5mM g-Mercaptoethanol, 0.5% CHAPS, 10%
Glycerol) 100 pl IC&EBW L CRIfEREY 71 X
L, KEWZT3045HA Far— LT, %
15,000 rpm, 4°C T 20 ffiEnL, EEZH LV
1.5 ml @I LB S 72, Z OFIFTRLRR 20 4]
% PCRKIGH 200 ul F 2 — 712 L, & 51CHE
F v MZEENDERIGHREE (10X TRAP K
¥ (200 mM Tris-HCl, 15 mM MgCl,, 630 mM
KCl, 0.5% Tween 20, 10 mM EGTA) 5 ul, 50X
ANTP EE&Y) (% 2.5mM dATP,dTTP, dGTP,
dCTP) 1ul, TS 774 ~— 1ul, 7774 v—i&

&Y RP 724 ~—, Kl 74 ~—, TSKI 7
> 7V —1) 1ul, PCR FiZK 21.6 ul, Taq RV x
Z—¥ 04ul) BENZTNHEERDOMZ, 30°C
T4 Y Fax= L (FuX7HEK
Jiv). %l T polymerase chain reaction (PCR) 3
FRWTT X7 —EiEEERE L, —~L
¥4 7 7 —GeneAmp 9700 (Applied Biosystem,
Foster City, CA) D& X 94°C 30 #, 60°C 30
Bo2 x5 v 7 PCRT, ZOTREEEF 3094
I NTo T, o7z PCREAY10 1112 10X
Blue Juice (Invitrogen, Carlsbad, CA) 2 ul %
MzZTEF12ul &L, 2hE2E 12U RV T2V
VT IR TINVICCESEKE 2T/, 2O V%
SYBR Gold (Molecular Probes, Eugene, OR) 12
T 15 MRt L 724, CCD 2 X 7ff& UV b7

VA4 N E 2 —%— (TOYOBO, HIX) T L%
BE L., Biffiliora x5 —Xick &l

N5 PCRELEYZ, 50bplEICR 515 6bp
BEDZ7 55— LTHOONINY N THL, A
»[g:r fo—Vvl7 Y Fr—h (TSKL7 v 7

— M) ZHEE L7 PCR EMIZ 36 bp D oS
BZNYETHB, 2D K% NIH image Eifk
@ty 7 b (National Institute of Health, Beth-
esda, MD) 1 X VfETL, 50 bp L ECED S
LN ROfER 36bp ICRSNE /N> RO E
TH->7zbDR2TOXT—EiEHMEE LT,

4. TEEAbphiR

SEAV: TRAP 7 v & 1 30 E &% & R
T 57912, RAMOS #fifg (B YV >/ R cell
line) D7 uXx7—XYiEEEZHEIEL 7z (Fig. 1),
RAMOS Mg o AR5 = Ep L, Liio BT
TRAP 7 v & A 2{To/c 2%, 7Tu X7 —XHE
PEME X 0.026 22 & 2755 DHIPITERMER®H 5 Z
LOHERR s Tz (Fig. 1),

5. 7OXP7R®DAIE (Flow-fluorescene in situ

hybridization : Flow-FISH)

SEIOWRTIE, &Y VRO EOT v X7 E
HIERE#E - LT Flow-FISH #28H L2, 374
bbb, 7u X7 EHEHRTRYY b Telomere
PNA Kit (DAKO) %\, gy DNA %=
He 2 Zeklic, EEMIEADOT ax 7S %
in situ hybridization Iz X D BEANIC AL, 7
=44 b A—F—ZHWTERMLLUAEL .
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Fig.1. Calibration line for the telomeric repeat amplification protocol (TRAP) assay. To validate

the quantitativeness of the TRAP assay, serial dilutions of RAMOS cells (B lymphoma-derived
cell line) were prepared, and their respective telomerase activities were measured.

A : Polyacrylamide gel electrophoretic patterns of TRAP assay products. A 6-bp ladder of bands
of 50 bp or larger indicates the TRAP assay products formed by RAMOS cell telomerase. The
band observed at 36 bp indicates the internal control product. The telomerase activity was
defined as the total amount of bands of 50 bp or larger divided by that of the 36-bp band. Lane
1: TRAP assay product from 1000 RAMOS cells ; Lane 2: TRAP assay product from 250 RAMOS
cells; lane 3: TRAP assay product from 63 RAMOS cells; Lane 4: TRAP assay product from 16
RAMOS cells; Lane5: TRAP assay product from 4 RAMOS cells; and Lane6: TRAP assay
product from the negative control.

B: Calibration line for telomerase activity. The telomerase activities in 4 and 1000 RAMOS cells
were 0.026 and 27.55, respectively. The longitudinal and horizontal axes indicate the logarithm of
the telomerase activity level and that of the number of RAMOS cells, respectively. Thus, it was
confirmed that the telomerase activities in this assay ranged from 0.026 to 27.55. The calibration
line demonstrates a linear relationship between RAMOS cell number and telomerase activity from

0.026 to 27.55.

AN ER A EOF M7~ 7 . BRIl
BRI L0 CD3 b L < 1 CD19 G4 e iz
BRI 728 ) > RER1X10%cells 2, FH L w15
ml #wHLECENZ NI 5307z, 2 FITC
conjugated telomere peptide nucleic acid
(PNA) probe (DAKO) 300 ul Zhnz B < B
L, 82CT1049 /A4 >~ Fa2a~x—1t (Denatura-
tion) U 7-%%, AR T 1 BoE#E (in situ hybridi-
zation) L7z, 38, 437 probe 2&< 721,
Wash buffer (DAKO) 12T 2 ml¥E# L7z, 2D
%, LML SR P oM ERE T 5 72912,
DNA staining solution (containing Propidium
Iodide, DAKO) 500 w1 %2z 4°C T 3 R He
L, # L FACS AREE (Becton Dickinson)
¥ L7z, Zh% FACS Calibur (Becton Dickin-
som 2T, 1 ¥ > 7 bz Aie &b 10,000
OffifaZfIE Lz, JMIEHERALF v 2k

FL1 £ FL3 T, #hZ*nhDF x> 3 TFITC
& DNA Jth DR E 2 {IE U7z, DNA Juth
&0 aZAC B 2 MEREesEiE e S —T 4 >
T, Y PVl B % FITC &
NFRE DFEEMEZ Y > IO T u X 7R
L7, 2o, FACS Calibur O%ILRE D%
EIZ & o5, ¥ 7V O NEEENIES
WEMLTLES. T E2HERF—EICT 2701,
7 U X7 EBE#E»O—E T, FACS ZERFDE
WHERD LI BAY Y —FHOMEEZHEL
7o ZORY »F— RIS WY AR L
[EFF i in  situ hybridization 217>, & 51
FACS Calibur 12 X 2 #mEOHIE b V> 7 v
M L FRRC T o 72, o 7AUIO T a X TR
X ZDORY ¥ — Pl BT 2 PR E O
H. (relative telomere length: RTL (%)) T%*
L7z, R¥ ¥ — NHlEgix Telomere PNA Kit
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(DAKO) TH#:HE & 1 T\ % 1301 cell line
(Human T-cell leukemia cell line, European
collection of cell cultures, Wiltshire, UK) % F
Wz,

6. TRRTZREVERMT

IEHERE, EEE: SLE #8 X OJEIEE: SLE
FHEOSHMEICBY 2T 07 —LiEHE, Krus-
kal-Wallis 12 & 0 LR 21TV, BRE
& L T Mann-Whitney UME 217> TR D 7.
FERZE O E 1 Bonferroni #EI2fiE> T, BEK
#E p EH30.017 (=0.05/3) UTOHER, K28
MICHERZEN D 2 LW L7, EE#ERHL LV
SLE# O 7 u X7 KO 2 B/ < 13 Mann-
Whitney U #5%E 2 H\wiz. 72, SLEDAI K
WET -2 &7 1 X7 —2iEEOHEBERERORET
1%, Spearman IEAZAHBE % AV THERT L 72,

III. # R

RIMM THEO T v X7 —YiEHE % EEH
SLE #, JExGE0HA SLE #¥, IEF &R 3 BER T HR
L7z (Fig. 2A). %3 Kruskal-Wallis BE 12 & D
B D 2 To 7z £ 25, 3B THETEN
WEEEZZRD 2. 2HM O 12 1d Mann-
Whitney @ U #E 2 H\7225, 1EEIHI SLE B L
EHEEEMO p {EIX 0.001 AT, FEMGEBIHE SLE #E &

A 35 ~
3 4
>
:‘g‘ 25
°
[} 2 B
[}
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é 15
K}
O
kk
05 4 *
1 e

Normal Active Inactive

IEHEEMO p EIZ0.004 THoT2, —F, EENH
SLE # & JEVE#1 SLE #£ @ p E 12 0.162 T,
MHEEICEREEZ2ROho7, Thbb, TH
MoT a7 —CiHEEIxESHRS L O, FEEE
HMELHIKBWTHIEFEREHERTEAL T
7z. UL, WEENHLIEEEIRM CIEBREENE
»olz,

RIZAKWIM BMED 70 X 7 —EiEME %[
BRIz ki L 72 (Fig. 2B). Kruskal-Wallis ¥ E 12
L0, SHETEEEZE2RD I L 2R LD
%, Mann-Whitney @ U ME # 7> 72, 1EH1HA
SLE # & IEEF# O p EI1X 0.001 AT, FErEEIHA
SLE L IEERERIO p E1X 0505 ThoTz, £z
HENASLE B & JEVE B SLE BEFH 0 p i 1%
000l AT Th-otz, T72xbb, Bfilan T o x
7 —YIEEE R ESHHICBWTOA LR L Tw
7z.

AT M T a X 7 —¥iEME & SLEDAI
D EA{% 13 Spearman O JEAFHES 2 FI v THEMT L
72 (Fig.3A)., THilE 7 v X S—¥ iEHE &
SLEDAI [ p {EIZ 0.312 T, W& AHBERER
BRI otz, [EROENTEE v, BT
0 27— YiEME & SLEDAL @ B % 2 i~ 72
(Fig.3B). Bfilg 7 v X 7 —¥ {H M E &
SLEDAI o p &% 0.01 AT CHiE 12 WIED
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Fig. 2. Comparison of lymphocyte telomerase activity between SLE patients and healthy subjects.
A : Comparison of T cell telomerase activity. The T cell telomerase activity of patients with active

or inactive SLE was higher than that of the healthy subjects.

However, there was no difference in

telomerase activity between the patients with active SLE and those with inactive SLE.
B: Comparison of B cell telomerase activity. The B cell telomerase activity of the SLE patients
was markedly elevated in the active phase, but did not significantly differ in the inactive phase from

the healthy subjects.

Normal, healthy adults; “Active” indicates patients with active SLE; “In-

active”, patients with inactive SLE; ** »<0.01; and *, p»<0.05. Data are expressed as the mean

SEM.



46 %z
v =0.176
A100. p= 0312
10 4
2
=
3
S °
o 14 ° ®
[
5 " S, ° o
5 .go g °
2 014 o
[}
o °
001 . T . T . )
0 5 10 15 20 25 30
SLEDAI

H
¥ =0.669
100 p <001
[ ]
> 10 °
©
[ J
T S
B s ® "¢ o0
£ [ _ J [}
o
F o1 [
T je
[ J
001 T T T T T T 1
0 5 10 15 20 25 30
SLEDAI

Fig. 3. Correlation between SLE disease activity index (SLEDAI) and lymphocyte telomerase activ-

ity.

A : Correlation between SLEDAI and T cell telomerase activity.
B: Correlation between SLEDAI and B cell telomerase activity. A correlation was found
between B cell telomerase activity and SLEDAI, but not between T cell telomerase activity and
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Fig. 4. Comparison of the correlations of modified SLEDAI (M-SLEDAI) with B cell telomerase
activity, anti-double-stranded DNA antibody titer, and serum complement titer.
A : Correlation between M-SLEDAI and B cell telomerase activity.
B: Correlation between M-SLEDAI and anti-double-stranded DNA antibody titer.
C: Correlation between M-SLEDAI and serum complement titer.

THEARR R R 7z,

BfifaD 7 v X 7 — L iHHEAE & 5 EIEEE DR
2R U7z (Fig. 4A). & 512 2 OFEE 2§
372012, PiTA# DNA Fiikff & @ BiEsiE o
BfR (Fig. 4B) B X ORI & 5 BRSO Bk
(Fig. 4C) tHg U7z, mEEEMHEOHE I
SLEDAI % w7243, SLEDAI oIEH Iz 33—
A8 DNA Piiffiis & OHiAfiin & £ Tw 27z
, 4EO > TiF SLEDAI 2 55 =484 DNA
Piikfiis & O, M@EHAEMOEE 2R vz
modified SLEDAI (M-SLEDAI) % 7219,
M-SLEDAI & Bffifa7 v x 7 — ¥ {HH:AE, M-

SLEDAI & #i —44$4 DNA #if4&{fi, M-SLEDAI
& A (CH50) oBdf% % Spearman DNENFHRY
% F T b iRET U 7z (Fig. 4). M-SLEDAI & B
M7 o X 7 —VIEMES & P44 DNA 3t
Al X IE D ARSI %2, M-SLEDAI & CH50 i3 &0
THEA %R U7z, MHESMR%E: M-SLEDAI & B #ifg
70 X T —PIHHEERIZ 0.632, M-SLEDAI & #i
AR $4 DNA P fffi 4 13 0.451, M-SLEDAI &
CH50 13 —0.425 TH -7, T4bb Biifao
TUXAT—YEMEMEIREIE”ICE W TIEM-
SLEDAI & &b FHE L 72,

RAYIM BHIKL T 0 % 5 — PIHHEE & &R
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Fig.5. Comparison of lymphocyte telomere lengths between SLE patients and healthy subjects.

A : Comparison of T cell telomere lengths.

than in healthy adults.

B: Comparison of B cell telomerase lengths.

T cell telomere length was shorter in the SLE patients

There was no significant difference in B cell

telomerase length between the SLE patients and normal subjects.

* $<0.05. Top bar: 90 percentile, Top of box : 75 percentile, Center line of box : 50 percentile,
Bottom of box : 25 percentile, Bottom bar : 10 percentile.

Table 1. Correlations of B lymphocytes telo-
merase activity with various clinical

data.
y p result
WBC —0.135 0.439 NS
lymph —0.298 0.115 NS
Hb —0.073 0.674 NS
Plt 0.038 0.827 NS
CRP 0.332 0.056 NS
C3 —0.410 0.030 S
C4 —0.285 0.154 NS
CH50 —0.547 0.003 S
IgG 0.654 0.001 S
IgA 0.255 0.194 NS
IgM 0.349 0.075 NS
dsDNA 0.553 0.002 S
proteinuria 0.171 0.341 NS
prednisolone —0.218 0.248 NS

WBC: white blood cell counts (/xL), lymph:
lymphocyte cell counts (/xL), Hb: hemoglo-
bin (g/dL), PIlt: thrombocyte cell counts
(/uL), CRP: C reactive protein (mg/dL), C3:
complement 3 (mg/dL), C4: complement 4
(mg/dL), CH50: complement activity (U/
mL), IgG: immunoglobulin G (mg/dL), IgA :
immunoglobulin A (mg/dL), IgM : immunog-
lobulin M (mg/dL), dsDNA : anti-double
-stranded DNA antibody (U/mL), pred-
nisolone : daily dose of prednisolone (mg/
day).

v : coefficient of correlation, p: p-value of
Spearman’s correlation coefficient by rank.
NS : not significant, S: significant.

MAEEE O B#% % Spearman O JEAFHEE % F v
THEMT L7z (Table 1) . BfifaD 70 X 7 — ¥ iEHE:
filf E IEOHIBBEGRZRED b Dk [gGlE (p=
0.001) 3 & UHi=A$4 DNA $i&4l (»=0.002) T
Hotz. BHIfEDOT 0 x 7 —PiEME & & DiaRd
B =Dz b DIk C3H (p=0.03) B & v CH50
(p=0.003) TH o7z, KM T M7 v 27—
M & SRR AEIE E OB b R ICf#T L 72
7, FELSHEEBEREED 157,

RKEMTHES X UBHEOT o x 7R
SLE £t & IE % Bt < Mann-Whitney ® U € %
W TN L7 (Fig.5). Figmmo T #ifgo 7 o
AT RIBWTE, EER L SLE RO p HiX
0.0127, BHIidD 7 0 X 7 Rz BT, TEER O
P EIX 03062 ThH-7z, T7bb THIfADT 1 £
7R, EEHEFE LT SLE BETRE» - 7.,
L»L, BHlEOT o X7 RICBEEZ2EBD R
moiz.

Iv. # %=

INFEFTREESIZ SLERZHIZB T 3
PBMC O 7t X 7 —EEHEICDWT, ZDEERE
B, BIRT —2, IGENE L OEIZOWTEE
MCRRET LT & 721917, SLE 3% PBMC iz B8 \w»
T, EEEHLE L bIcT o X5 —PiHEEIE
AL, BEC L 2EEEHEOERTICE>TT v
AT —¥HETLE, L UEBEHEORNE
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R B VT PBMC D7 1 X 7 —¥ I,
EEE L HARTRE LR L Tw!, 20 SLE &
ZPBMC 2o o5 d 70 X7 —PiEHoRE
I3 PBMC @ £ Q43 EEHRIC & % b D BRNEE
Jetiz, 2 L TCHEIOMIRIC & - T, TEEH SLE
BB B 2 EEEHME L HEE T 2 PBMC 05
W7 X7 —YiERIEE BRICHKL Tw
T2 ERFEUHTHMoT, 20 BT a 2
7 — XX, SLE O EEENE OB B IR L
v s Tun 35488 DNA Fiisfil, ks
fili, C3 f, IgG il L AHEA L 72, & 512 M-SLEDAI

L OFEBIBIMR I HT = AEE DN A Fra/lhi=o M 75 w4
ik Vot TOZ S BHEOT a X
7 — ¥, EEESEOHE R LE
RAEixbeEzohi, —F, B SLE B3&1
B2 PBMC OEEDT a X o —EiEHIZE D
W THIFICHSR L Tw 3 2 EASHER L 72,

AWt T, Tk, BMlSEOT v X7 R
ZOWTHEH LT, VU RERDOTu XA 7RERE
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