CHAPTER 4

MATERIALS AND METHODS
Study groups
1. Patients o
Sixty-five patients rom i épatient service of King

Chulalongkorn Memorial skdiof the American College of

ere studied. SLE patients
cars) and 2 men; 19 and 28

Rheumatology (ACR) r
consisted of 63 women;
years.

Clinical and bi each patient visit, and this
information was used Disease Activity Index
dy, technician had no any
information in disease acti (e ind 1dua1s before evaluation the
2 lupus was defined as a SLEDAI
score > 5 as previouslyde (L11). Forty=five of patients had active SLE and 20
had inactive SLE. ‘-”;u—* '.__1'." 1 with organic brain
syndrome, 3 with visuamiistur 1CC, 9 WIth 1upus headﬂe 1 with CVA, 10 with
arthritis, 3 with myositis, 3¢with urinary casts,@21 with hematuria, 28 with proteinuria,

22 with pyuna,ﬂ% g:v’aas'n 1&}% %pwaﬂ Qtﬂnﬁosal ulcers, 1 with

pleurisy, 25 with®low complement, 19 with 1ncreased DNA b1nd1n with fever, 2

W‘“‘”“‘ﬂ"’ﬁ“’"fﬂ\‘l‘ﬂ?ﬂ?ﬂﬁﬂ mna d

2. Controls

correlation of antibody and dises a5 4 %A

One hundred and fifteen healthy blood donors (36 women, age range 19-53
years; mean 33 years,and 79 men, age range 19-58 years; mean 34 years) from

National Blood Bank Center; Thai Red Cross Society were carried out as control
group.
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Table 6: SLEDAI: DATA COLLECTION SHEET

Chart no.: Date of Visit:
Patient’s
M.D.: Name:
(Enter weight in SLEDAI Score column if descriptor present at the time of the visit or in the preceding
10 days.)
Weight | SLEDAI Descriptor Definition
Score
8 Seizure Recent onset. Exclude metabolic, infectious, or drug causes.
8 Psychosis Altered ability to function in normal activity due to severe
' disturbance in the perception of reality. Include hallucinations,
incoherence, marked loose associations, impoverished thought
on arked illogical thinking, bizarre, disorganized, or
ata ior. Exclude uremia and drug causes.
8 Organic brain syndro LN ingtion with impaired orientation, memory, or
~ ‘ugetion, with rapid onset and fluctuating
louding of consciousness with reduced
inability to sustain attention to
t 2 of the following: perceptual
ce, ncoherent Speech, insomnia or daytime drowsiness,
56 \ﬁ\Q’:\?‘l sed psychomotor activity. Exclude
e ondrugcauses.
8 Visual disturb &"‘*\ de cytoid bodies, retinal
‘ emorrhages in the choroid, or
pertension, infection, or drug causes.
8 Cranial nervgidisog CW. O SeNsory o [or, neuropathy involving cranial
8 Lupus headach g, may be migrainous, but must be
gesia.
8 CVA \ lar accident(s). Exclude
8 Vasculitis atio] g ender finger nodules, periungual
rrhages, or biopsy or angiogram proof of
4 Arthritis s with pain and signs of inflammation (i.e.,
== ==t fenderjies! or effusion).
4 Myositis n akn€ss, associated with elevated
= as€ a1 electromyogram changes or a
4 Urinary Casts casts.
4 Hematuria 'H ﬁeld Exclude stone, infection, or
other cause.
4 Proteinuria ‘. > 0.5 gnv/. urs. New onset or recent increase of more than 0.5
4 El ’J Qn ;’ ﬁ«%{ﬂmm Exclude infection.
2 New onset or recurrence of abnormal, patchy or dlffuse loss of
hdir.
2 ‘ - ul ‘ e 0
AN T BRI
2 q Pericarditis Pencardlal pain with at least 1 of the following: rub, effusion, or
electrocardiogram or echocardiogram confirmation.
2 Low complement Decrease in CH50, C3, or C4 below the lower limit of normal for
testing laboratory.
2 Increased DNA binding > 25% binding by Farr assay or above normal range for testing
laboratory.
1 Fever > 38°C. Exclude infectious cause.
1 Thrombocytopenia < 100,000 platelets/mm 3 .
1 Leukopenia < 3,000 white blood cells/mm 3 . Exclude drug causes
Total
SLEDAI

Score
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Specimen collection

After informed consent were provided, 5 milliliters of blood samples were
collected by venepuncture. Then, each serum was separated by centrifugation at

2,000 rpm, 10 minutes. All sera were aliquots and stored at -80°C until used.

Antigens

1.Nucleosomes

Nucleosomes wr/ '. viously(15), with  slight

modifications (figure 1

Chicken erythroc Epar m '1-2 yml of chicken blood by
centrifuging for 10 minute 04 ' . oM ‘femperature and the buffy coat was
’ ashed 3 times with 10-fold excess in
a 15 mM Tris buffer containing ';..-.;_4..: 0 mM KCl, 2mM EDTA, 0.5 mM
EGTA, 0.15 mg/ml spermine; 0:5 mM spe 9:34 M.saccharose, 15 mM 2-
mercaptoethanol, -uﬁm‘ & PMSF), for 10 minutes,
2,000 rpm at 4°C. Cell g 0.5% Triton X-100,
using 10 ml of buffer/mv red blood cells. Incubated 5 minutes, 4°C and centrifuged

for 10 minutes “ﬁjﬂ ﬁgjﬂﬁﬂ? gﬁ ? a digestion buffer
containing 50 l,, I mM CaCl,, and 0.2 mM PMSF,
using 1 b1 w t 4°C. The
pellet cm iﬂ ‘ﬁﬂimm‘jpp X Hﬁiﬁz]of washing

buffer/ml of starting volume of red blood cells and measured the concentration of
DNA at OD 260 nm. Micrococcal nuclease (N-3755 Sigma, USA) was added in the
concentration of 40 IU/mg DNA and incubated at 37°C for 30 minutes and terminated

the reaction by addition of 0.2 M Na,EDTA to a final concentration of 2mM.
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Nuclei was pelleted at 2,500 g for 10 minutes, 4°C and resuspended in 1 ml of
an extraction buffer/ml of starting volume of red blood cells. Then homogenized in
tight-fitting dounce homogenizer. The homogenate was dialyzed against extraction
buffer overnight at 4°C and centrifuged for 10 minutes, 27,000 g at 4°C. The
supernatant was subjected to a gel filtration column (Sephacryl S-300; Pharmacia,
Freiburg, Germany) equilibrated in 50 mM Tris, 0.25 mM EDTA, 0.02% NaN3, and
0.2 mM PMSF, the volume should be in the range of 1-4% of the total bed volume of

the column at flow rate 12 mlh an@} ollected the samples at 3 ml/fraction.

Nucleosome fractions were collek 7\ SpELi pfometry after determination of the

Fractions corresg

Amicon PM-30 filters

were concentrated on

were stored at 4°C for no

longer than 2 weeks.

‘ vl.l
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i
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Figure 10: Procedure of Nucleosome Preparation
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washed 3 times
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Figure 11: Elution profile of nucleosomes from a column chromatography on

Sephacryl S-300. The fractions corresponding to nucleosomes were found in the first
peak.
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Examination of nucleosomal DNA

The presence of nucleosomal DNA was examined by phenol extraction and
ethanol precipitation respectively, and monitored by agarose gel electrophoresis,
applying on 1.5% agarose, 44.5 mM Tris borate buffer, and 1 mM EDTA at pH 8.3.
The correct composition of the nucleosomes using agarose gel electrophoresis was

shown the presence of nucleosomal D

Phenol extraction

AN

.Theme . ' =' ed a8 d \:\X\

of phenol: chloroformy# 180 .' : bho
pher v Q\\\

containing sampic @ Diteked E
(Sigma model 2K 15; $igma EISA):
7

carefully removed the"upp .4{...,. §)

sly (112). Five hundred
- eyperformed. Added 500 pl
ratlo) in nucleosome-
Centrifuged at 5000 rpm
mutes at room temperature and
and transfered to a fresh centrifuge
tube. Added an equal welutie ez\,rlp_;_‘ bloroform: isoamyl alcohol and
repeated the exdraction a second time as de = @above. Added an equal

volume of chl6 ..? 0 aqueous phase. Mixed

4,L| and centrifuged at 5000

e AT I
added O ofi ﬁ dded 2 volumes of
absolute eﬂxanol Capped the tbe and mixegsy, Incubated in -20 °C freezer for

Q3 BIRBRANND I Gk« on

tefiperature. A small precipitate on the bottom side of the tube was appeared.
Washed the pellet with 70% ethanol, spinned 1 minute at 5000 rpm, discarded

gently for 10 min tes to extract the remaining phe

supernatant. Spined briefly and removed the remaining liquid carefully.
Allowed the pellet to dry 30 minutes in fume hood, then resuspended in 50-
200 pl Tris-EDTA buffer pH 8.0 per tube depending on the size of the pellet

and stored at 4°C until used.
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Examination of nucleosomal histones

In order to examine the composition of nucleosome, SDS-PAGE was used to
show the presence of nucleosomal histones consist of H2A, H2B, H3 and H4. The
SDS-PAGE method was described by Laemmli (113).

Sodium dodecyl sulfate pol e gel electrophoresis (SDS-PAGE)

lamlr/ gentle mixing in order not to

a-— gel was pipetted into the

The 15% s

incorporate air was

prepared glass p "“{\"r .6 cm., and was carefully

overlayed with di e a smooth interface after

polymerization. ~ for 45 minutes at room

lay-distilled water was

epared. The comb was placed

temperature.

discarded.

The 5% stackifig

between the glass plate-s : gel solution was added immediately

to the top of ‘the plate for 4 160m temperature. After
polymerizatio ntly pulling in a vertical
direction. The:ﬂhe Witl di@]ed water and any small
fragments of poyﬁylamide gel @d unpolymerized monomers were

] 0B Y18 B TR s i

electrophéifetic tank (Mlm-Protean cell Bio-Rad, U S.A.). The

YT TR

Broad Range, New England Biolabs, USA) were loaded and the gel was
electrophoresed with a constant voltage of 110 volts (Power supply model
2197 LKB BROMMA, Sweden) in stacking gel and resolving gel until the
loading buffer appeared nearly the end of the gel.

When electrophoresis was completed, the stacking gel was cut. The

separating gel was stained 2 hours in 0.25% Coomassie blue R (Coomassie
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Brilliant Blue R-250., Bio-Rad, CA., cat. no. 161-0400). To observe the band,
the gel was destained until the destaining solution was clear. The destaining

reaction was stopped by washing in distilled water.

2. dsDNA

Lambda phage dsDNA was ' m Roche (0.25 ug/ul, code. 0745782
Manheim, Germany).

12) as described

NYNAY

~ . Enzyme conjugate

MU

o
o
=3
e Substrate
=
@
-
-
@ Chemically
< changed

substrate
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Checkerboard titration to determine optimal conditions for indirect enzyme-
linked immunosorbent assay (ELISA) for antinucleosome and anti-dsDNA

antibodies

When establishing a solid-phase assay, both nucleosomes or dsDNA coating
concentration and the Ab conjugate dilution must be determined. A checkerboard

titration (figure 13) was performed as follows.

Nucleosomes or dsDN onate-bicarbonate buffer pH 9.6,

using the concentration ran . One hundred microliters of
Ag was added to the microt : axisorp, Nunc, Denmark)
with a multichannel 8- or 12¢% 5 nifelt [ F '. *dsPNA ELISA, the microtiter
plate was precoated with 0 Iysige z LS INA as antigen. The plate

was coated horizontally afid 4 . The contents were then
\' /.4 using ELISA washer
(Washer 400 Organon Téknikd, Belgi r Y-tiitee or §i . Following this washing

ing reagent, 10% fetal calf

washed in phosphate Buffe

step, unreactive sites were#blog!

serum in PBS-Tween 20 pH A4/ 0He ﬁf

ibated 2 h at room temperature.

Washing was repeated as men Qneg-al ben added 100 pl of test samples
including positive v: Tre

rol, dlope (blank alone) in a
vertical fashion. ": 3 ‘

y m

In this study, we ugeduthe positive confrol from SLE patients who had positive

to ANA in hjghﬂ cifahd in plefiftifidy Jth g Gb) Vali igge than 1.0 OD units

in antinucleosoni¥ or anti-dsDNA EIaJSA For negatlve control, we used sera from

B WAL K10 M
antlnucle@ome or anti- or this study, dilution of serum

samples was used in an antinucleosome and anti-dsDNA indirect ELISA as described

previously (15).

Following an incubation of 2 h at room temperature, the plate was washed
with PBS-Tween 20. One hundred microliters of the peroxidase-conjugated rabbit
immunoglobulin IgG (gamma-chain) using 1:2,000, 1:3,000, 1:4,000, and 1:5,000



42

dilutions were added vertically and incubated 2 h at room temperature. After washing
step, 100 pul of o-diphenylenediamine substrate (Sigma, P3888) at the concentration of
0.4 mg/ml in citrate buffer with 30% H,0, was added and incubated at room

temperature in the dark for 5 minutes.

Finally, the reaction was stopped with 100 pl of 1 N sulfuric acid. The

absorbance at 492 nm wavelenght was measured by Microelisa system reader (model

311.CO ,Organon Teknika, Belgi W

The optimal choice ‘fom S ination of Ag concentration

D .
(A IUIC

7/ \:.s.,

f>1.0 OD units.

and conjugate dilution

control value of <0.2 OD

0.05 OD units, a negative

Figure 13: Scheme for chifcig : c‘: ne optimal Ag coating
concentration and peroidaj nj bbit i u\ 10 globulin of human IgG
(gamma-chain) dilution. Fouf di ortot” A Jcoati g Goncentrations can be varied

horizontally on the plate.
control (-), and buffer alon

de“positive control (+), negative
peroxidase-conjugated rabbit
immunoglobulin of huinan IgG (g ) dilutio W Were varied in a vertical

i

fashion.

i vl yick ]

ARTagRIaYI LAY

dilution 3

dilution 4

T OMmMm

dilution  dilution  dilution  dliution
1 2 3 4

Ab conjugate
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Precision study

A within-plate precision was determined using SLE patient sera prepared by
diluting sera in PBS-Tween 20-Fetal calf serum. Precision for sera was calculated by

running 90 wells in one microtiter plate.

Overall precision was estimated using same patient sera analysed on seperate

er alcﬁfﬁcient of variation (CV) in
N

microtiter plates.

Mean and standard

percent was calculated b

% coefficient o

Determination of Anti _

— <
Antinucleosomeﬁitibo ' ass&ed by indirect enzyme-
linked immunosorbent assy LISA) as desch previously (15).

AULINYNINEINT

One hundi¢d microliters of the purified nucleosomes in coating buffer were

U1 ;WIS 0P ) (MR b5 b
at concﬁ vernight a \ﬂe washed 4

times, by ELISA washer (Washer 400 Organon Teknika, Belgium), in phosphate
buffer saline (PBS, pH 7.4) plus 0.05% Tween 20 and then incuBated with 120 pl of
10% fetal calf serum (FCS) in PBS plus 0.05% Tween 20 for 2 hours at room
temperature. After blocking reaction, the plate was washed again with 4 times of PBS

plus 0.05% Tween 20. One hundred microliters of 1:100 patient sera diluted in 10%
FCS in PBS plus 0.05% Tween 20 were added and incubated for 2 hours at room

temperature. Four times of PBS plus 0.05% Tween 20 washing were proceeded and
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100 pl (dilution 1:4,000) of peroxidase-conjugated rabbit immunoglobulin of human
IgG (gamma-chain) (P214 Dako, Denmark) was added and incubated for 2 hours at
room temperature. After 5 times washing, 100 ul of o-diphenylenediamine substrate
(Sigma, P3888) at the concentration of 0.4 mg/ml in citrate buffer with 30% H,0, was

added and incubated at room temperature in the dark for 5 minutes.

Finally, the reaction was stopped with 100 pl of 1 N sulfuric acid. The

absorbance at 492 nm wavelenght wasg fdagured by Microelisa system reader (model

311.CO, Organon Teknika, Belgim). Posig Oatrol using sera from SLE patients
and negative control using sgra from bieGl.denors were performed parallely
in each experiment to evaluaigsthe ac thestest o The OD of tested sera was
substracted by OD of blank J/f jorelconsidered as\positive or negative results.
The results were exgfcsged’as positiv £5at1ve for antinucleosome ELISA.
The threshold value for'posigivigy Was défingddas 35! ;\ \.\ the mean in the 115 sera

(diluted 1:100) from hea

\ off value for antinucleosome
ELISA was .

‘e W
R A TT T TEIT T TLaT 2T S
immunosorbent a¥ay (ELISA), as desgribed previougly (14, 15). o,
YRIANNIUNNTIINEA
q LISA plates (Nunc-immuno plate Maxisorp, Nunc, Denmark) were
precoated with poly-L-lysine (P-8920 Sigma, USA) and bovine serum albumin (BSA)
(1:1). The mixture of protein were diluted in PBS, pH 7.4 to the final concentration of
each protein was 5 pg/ml and placed 100 pl of the mixture in each well of ELISA
plates. Incubated at 4 °C overnight and then plates were washed 2 times in PBS using
ELISA washer (Washer 400 Organon Teknika, Belgium). To poly-L-lysine-BSA
coated wells, added 100 pl of DNA diluted in PBS at the concentration of 5 pg/ml and
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subsequently incubated overnight at 4 °C. The plates were then postcoated with 120
ul of 10% fetal calf serum (FCS) in PBS plus 0.05% Tween 20 for 2 hours at room
temperature. After blocking reaction, the plate was washed again with 4 times of PBS
plus 0.05% Tween 20. One hundred microliters of patient sera were diluted 1:100 in
10% FCS in PBS plus 0.05% Tween 20 and incubated for 2 hours at room
temperature. Four times of PBS plus 0.05% Tween 20 washing were proceeded and

100 pl (dilution 1:4,000) of peroxidase-conjugated rabbit immunoglobulin of human

IgG (gamma-chain) (P214 Dako, Denm as added and incubated for 2 hours at
room temperature. After 5 times Washing. o-diphenylenediamine substrate
N
(P3888 Sigma, USA) at theseencenirati 1 in citrate buffer with 30%
—

H;0; was added and incub TOO! atiresmstheidark for 5 minutes.

Finally, the react] fidpeddwith 100NGR] N sulfuric acid. The |

absorbance at 492 nm wa fhifwfas meastired by Microelisa system reader model

N

311.CO (Organon Te ). Pos ‘ g sera from SLE patients
and negative control using sefé § ..} -5; bloodh domors were performed parallely

in each experiment to evalg@tefthe Agonracy.

substracted by OD of blank re@gepj-befa CC.COl
-‘L'-: A _:

€ \ The OD of tested sera was

ed @8 positive or negative results.

The results crl : gative 1o anti-dsDNA ELISA.
The threshold value f¢ u’f;.. o € mean in the 115 sera

POD ot value for anti-GsDNA
AULINENTNEINT
RN IR INY Y

C3 and €4 determination

(diluted 1:100) from h@thy Sloot-donone
ELISA was .

Levels of C3 and C4 complements were measured directly by nephelometry
using the diagnostic kit, N Antiserum to Human C3c (code No. OSAP, Behring AG,
Marburg, Germany) and to Human C4 (code No. OSAO, Behring AG, Marburg,
Germany).
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Principle of the method

In an immunochemical reaction, complement factors (C3 or C4) contained in
the human serum sample from immune complexes with specific antibodies. These
complexes scattered a beam of light passed through the sample. The intensity of the
scattered light was proportional to the concentration of the relevant complement

factor in the sample. The reference curve was constructed by multi-point calibration

after first opening an

samples.

Procedure for Behring
Patient samples were ‘ :20 with N diluent and measured.
All steps were performed a r?‘"":; w yi Behring Nephelometer (Marburg,
Germany). The norm. al ya (E40 mg%.
Yo Y
If the readinganaine outside the assay Iz ge, the assay can be
repeated using a higher @t ower dilution of sample. The results were evaluated

e S HRBRINE N3
ARIANTUNUNIINYAY

Statistical analysis

Student’s t-test was used for comparison of the means. The chi-square test
was used to determine significant levels of correlations. The correlation analysis was

analysed by linear regression.



	Chapter IV. Materials and Methods
	Study Groups
	Specimen Collection
	Antigens

	Examination of Nucleosomal DNA
	Examination of Nucleosomal Histones
	Checkerboard Titration to determine optimal conditions for indirect enzymelinked immunsorbent assay (ELISA) for antinucleosome and anti-dsDNA antibodies

	Precision Study
	Determination of Antinucleosome Antibodies
	Determination of Anti-dsDNA Antibodies
	C3 and C4 Determination
	Statistical Analysis


