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. BACKGROUND

Interferon-gamma (IFN-y, also known as type Il interferon) is an important
immunoregulatory cytokine that was originally identified through its anti-viral activity (1,
2). It plays key roles in host defense by exerting anti-viral, anti-proliferative, and
immunoregulatory activities (3, 4). On many cell types, IFN-y induces the production of
cytokines and upregulates the expression of various membrane proteins including class
I and Il MHC antigens, Fc receptors, leukocyte adhesion molecules, and B7 family
antigens. IFN-y is a potent activator of macrophage effector functions. It directs the
synthesis, class switching, and secretion of immunoglobulins by B cells. IFN-y also
influences T-helper cell phenotype development by inhibiting Th2 differentiation and
stimulating Th1 development (3, 4). IFN-y plays a central role in the progression of

inflammatory diseases such as autoimmunity and atherosclerosis (5, 6).

Biologically active IFN-y consists of a noncovalently linked homodimer of 20-25 kDa
variably glycosylated subunits (7). Mature human IFN-y shares 90% amino acid (aa)
sequence identity with rhesus macaque IFN-y, 59%-64% with bovine, canine, equine,
feline and porcine IFN-y , and 37%-43% aa identity with cotton rat, mouse, and rat
IFN-y .IFN-y dimers bind to transmembrane IFN-y Rl (alpha subunits) which then
interact with transmembrane IFN-y RIl (beta subunits) to form a functional receptor
complex of two and two subunits (8, 9). Inclusion of IFN-y RIl in the receptor complex
increases the ligand binding affinity as well as the efficiency of signal transduction (9,
10). Whereas the B-chain is expressed constitutively on many cell types, the cellular
regulation of the B-chain correlates with an IFN-y responsive state and is tightly

regulated (8).

IFN-y is produced by a number of cell types under inflammatory conditions, including
dendritic epidermal/ydT cells (11), keratinocytes (12), peripheral blood yoT cells (13),
mast cells (14), neurons (15), CD8* T cells (16), macrophages (17), B cells (18),
neutrophils (19), NK cells (20), CD4* T cells (21), and testicular spermatids (22).



Il. OVERVIEW

A. PRINCIPLE OF THE ASSAY

This assay employs the quantitative sandwich enzyme immunoassay technique. A
monoclonal antibody specific for human IFN-y has been pre-coated onto a microplate.
Standards and samples are pipetted into the wells and any human IFN-y present is
bound by the immobilized antibody. After washing away any unbound substances, an
enzyme-linked monoclonal antibody specific for human IFN-y is added to the wells.
Following a wash to remove any unbound antibody-enzyme reagent, TMB substrate
solution (Chromogenic agent) is added to the wells and color develops in proportion to
the amount of human IFN-y bound in the initial step. The color development is stopped,

and the intensity of the color is measured.
B. LIMITATIONS OF THE PROCEDURE

+ FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES.
+ This kit is suitable for cell culture supernate, human serum and human plasma.

+ The kit should not be used beyond the expiration date on the kit label.

+ Do not mix or substitute reagents with those from other lots or sources.

+ |If samples generate values higher than the highest standard, dilute the samples

with Calibrator Diluent (1x) and repeat the assay.

+ Any variation in operator, pipetting technique, washing technique, incubation time

or temperature, and kit age can cause variation in binding.



lll. ADVANTAGES

A. PRECISION

Intra-assay Precision (Precision within an assay)
Three samples were tested twenty times on one plate to assess intra-assay precision.
Inter-assay Precision (Precision between assays)

Three samples were tested in twenty separate assays to assess inter-assay precision.

Intra-assay Precision Inter-assay Precision

Sample 1 2 3 1 2 3
Mean (pg/mL) 62.4 125.1 514 62 126 527
Standard Deviation 2.6 3.8 14.2 4.0 7.4 34.2
CV% 4.2 3.0 2.8 6.5 5.9 6.5

B. RECOVERY

The recovery of human IFN-y spiked to levels throughout the range of the assay in

various matrices was evaluated.

Sample Type Average % Recovery Range
Cell culture media (n=4) 94 87 - 102%

Serum (n=4) 98 91 -107%

Plasma (n=4) 89 80 -97%

C. SENSITIVITY

The minimum detectable dose (MDD) of human IFN-y is typically less than 2.91 pg/mL.

The MDD was determined by adding two standard deviations to the mean optical
density value of twenty zero standard replicates and calculating the corresponding

concentration.
D. CALIBRATION

This immunoassay is calibrated against highly purified HEK293-expressed recombinant
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human IFN-y produced at R&D Systems. The NIBSC 1st British Standard for human
leukocyte IFN-y (82/587), which was intended as a potency standard, was evaluated in

this kit.

The dose response curve of the NIBSC Standard (82/587) parallels the Valukine
standard curve. To convert sample values obtained with the Valukine Human IFN-y kit
to approximate NIBSC 82/587 units, use the equation below.

NIBSC (82/587) approximate value (IlU/mL) = 0.009 x Valukine Human IFN-y value
(pg/mL)

E. LINEARITY

To assess the linearity of the assay, samples were spiked with high concentrations of
human IFN-y in various matrices and diluted with Calibrator Diluent (1x) to produce

samples with values within the dynamic range of the assay.

Cell culture media
Dilution Serum (n=4) | Plasma (n=4)
(n=4)
Average % of Expected 101 102 104
1:2
Range (%) 102 - 104 91-114 97 -108
Average % of Expected 107 102 93
1:4
Range (%) 106 - 109 92-119 90 - 97
Average % of Expected 107 94 90
1:8
Range (%) 104 - 112 82-102 87 -93
Average % of Expected 105 87 89
1:16
Range (%) 105- 116 86 - 88 86 - 91

F. SAMPLE VALUES

Cell Culture Supernates - Peripheral blood mononuclear cells from a single donor
(PBMCs; seeded at 1 x 108 /mL) were cultured in RPMI 1640 supplemented with 10%
fetal bovine serum, 2 mM L-glutamine, 100 U/mL penicillin, and 100 pg/mL

streptomycin sulfate. Cells were left untreated or treated with 10 pg/mL of PHA for 5



days. Aliquots of the cell culture supernates were removed and assayed for levels of

human IFN-y.
Condition (pg/mL)
Unstimulated ND
Stimulated with PHA 78,480

ND=Non-Detectable

CD4* T cells were isolated from human PBMCs (from a single donor) using the
MagCellect Human CD4* T cell Isolation Kit (R&D Systems® Catalog# MAGH102).
CD4* T cells were then seeded at 5 x 105 /mL and cultured in ExCellerate Human T Cell
Expansion Media, Xeno-Free (R&D Systems® Catalog# CCMO030). T cells were left
unstimulated in culture media, or cultured with 10 ng/mL GMP recombinant human (rh)
IL-7 (R&D Systems® Catalog# 207-GMP) and 10 ng/mL GMP rhIL-15 (R&D Systems®
Catalog# 247-GMP) and stimulated using immobilized Human CD3 epsilon Antibody
(R&D Systems® Catalog# MAB100, coated at 1 ug/mL) with 5 ug/mL soluble Human
CD28 Antibody (R&D Systems® Catalog# MAB342) or 25 uL Cloudz CD3/CD28
(Cloudz™ T Cell Activation Kit CD3/CD28, R&D Systems®) per mL of cultured media for

5 days. Aliquots of the cell culture supernates were removed and assayed for levels of

human IFN-y.
Condition (pg/mL)
Untreated ND
Stimulated with CD3/CD28 antibodies 49,500
Stimulated with Cloudz T Cell Activation Kit 186,800

ND=Non-Detectable
Sample value may vary from an individual donor.

Serum/Plasma - Four human serum and four human plasma samples were evaluated
for the presence of human IFN-y in this assay. All samples measured below the lowest

standard, 15.6 pg/mL.



G. SPECIFICITY

This assay recognizes natural and recombinant human IFN-y.

The factors listed below were prepared at 50 ng/mL in Calibrator Diluent (1x) and

assayed for cross-reactivity. Preparations of the following factors at 50 ng/mL in a

mid-range recombinant human IFN-y control were assayed for interference.

significant cross-reactivity or interference was observed.

No

Recombinant human

Recombinant mouse

IFN-a1a IFN-a16 IFN-y

IFN-a1b IFN-a17 IFN-y R1
IFN-a2 IFN-021

IFN-a2a IFNa2a + IFNa1b complex Other Recombinants
IFN-a4a IFN-B bovine IFN-y
IFN-a4b IFN-y R1 canine IFN-y
IFN-a5 IFN-y R2 cotton rat IFN-y
IFN-06 IL-28A equine IFN-y
IFN-a7 IL-28B feline IFN-y
IFN-a8 IL-29 porcine IFN-y
IFN-a10 rat IFN-y

Recombinant rhesus macaque IFN-y interferes at concentrations > 5 ng/mL and

cross-reacts approximately 1.6% in this assay.




IV. EXPERIMENT

EXAMPLE STANDARD

The standard curve is provided for demonstration only. A standard curve should be

generated for each set of samples assayed.

pg/mL OD  Average Corrected

0.023
0 0.023 -
0.023
0.069
15.6 0.070 0.047
10 3 0.071
31.3 LIS 0.114 0.091
= 0.115
% 1t
g 625 029 4507 0.1835
% i 0.210 ' o
= 0.393
~ L 12§ 0.396 0373
&l 0.399
: 250 g;zi 0955 097315
0.01 Y i
10 100 1000 50 : 1364 1341
Human IFN-y Concentration (pg/mL) 1.365
2.360
1000 2.366 2.343
2.372




V. KIT COMPONENTS AND STORAGE

A. MATERIALS PROVIDED

Parts Description Size
96 well polystyrene microplate (12 strips of 8
Human IFN-y .
. wells) coated with a mouse monoclonal 1 plate
Microplate
antibody against human IFN-y
a solution of monoclonal antibody against
Human IFN-y . . .
. human IFN-y conjugated to horseradish 1 vial
Conjugate
peroxidase
recombinant human IFN-y in a buffered
Human IFN-y , o . .
protein base; lyophilized. Refer to the vial 1 vial
Standard
label for reconstitution volume.
Calibrator Diluent A 5x concentrated buffered protein base used to 1 vial
(5%) dilute standard and samples.
Assay Diluent A buffered protein base with preservatives. 1 vial
Wash Buffer A 25x concentrated solution of buffered 1 vial
via
Concentrate (25x) | surfactant
TMB Substrate TMB ELISA Substrate Solution 2 vials
Stop Solution 2 N sulfuric acid 1 vial
Plate Covers adhesive strip 3 strips




B. STORAGE

Unopened Kit

Store at 2-8°C. Do not use past kit expiration date.

Diluted Wash Solution

Stop Solution

Assay Diluent

Conjugate

TMB Substrate

May be stored for up to 1 month at

*

2-8°C

Opened/
Reconstituted

Reagents

Standard

Aliquot and store for up to 1 month at

<-20°C. in a manual defrost freezer.

" Avoid repeated freeze-thaw cycles.

Calibrator Diluent (5x)

May be stored for up to 1 month at
2-8°C.x

Use and discard diluted Calibrator
Diluent (1x). Prepare fresh for each

assay.

Microplate Wells

Return unused wells to the foil pouch
containing the desiccant pack, reseal
along entire edge of zip-seal. May be

*

stored for up to 1 month at 2-8°C

* Provided this is within the expiration date of the kit.
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OTHER SUPPLIES REQUIRED

Microplate reader capable of measuring absorbance at 450 nm, with the correction
wavelength set at 540 nm or 570 nm.

Pipettes and pipette tips.

Deionized or distilled water.

Polypropylene tubes

Squirt bottle, manifold dispenser, or automated microplate washer.

500 mL graduated cylinder.
PRECAUTION

Some components in this kit contain a preservative which may cause an allergic

skin reaction. Avoid breathing mist.

The Stop Solution provided with this kit is an acid solution. Wear protective gloves,

clothing, eye, and face protection. Wash hands thoroughly after handling.

11



VI. PREPARATION

A. SAMPLE COLLECTION AND STORAGE

Cell Culture Supernates - Remove particulates by centrifugation and assay
immediately or aliquot and store samples at <-20°C. Avoid repeated freeze-thaw cycles.

Samples may require dilution with Calibrator Diluent (1x).

Serum - Use a serum separator tube (SST) and allow samples to clot for 30 minutes at
room temperature before centrifugation for 15 minutes at 1000 x g. Remove serum and
assay immediately or aliquot and store samples at <-20°C. Avoid repeated freeze-thaw

cycles. Samples may require dilution with Calibrator Diluent (1x).

Plasma - Collect plasma using EDTA, heparin, or citrate as an anticoagulant.
Centrifuge for 15 minutes at 1000 x g within 30 minutes of collection. Assay
immediately or aliquot and store samples at <-20 °C. Avoid repeated freeze-thaw cycles.

Samples may require dilution with Calibrator Diluent (1x).
B. REAGENT PREPARATION

Note: Bring all reagents to room temperature before use.

Wash Buffer (1x) - If crystals have formed in the concentrate, warm to room
temperature and mix gently until the crystals have completely dissolved. Dilute 20 mL of
Wash Buffer Concentrate (25x) into deionized or distilled water to prepare 500 mL of
Wash Buffer (1x).

Calibrator Diluent (1x) - Use deionized or distilled water to prepare Calibrator Diluent
(1x).

Human IFN-y Standard - Centrifuge briefly before opening. Refer to the vial label
for reconstitution volume for reconstitution*. This reconstitution produces a stock
solution of 10,000 pg/mL. Allow the standard to sit for a minimum of 15 minutes with

gentle agitation prior to making dilutions.
*If you have any question, please seek help from our Technical Support.

Use polypropylene tubes. Pipette 900 uL of Calibrate Diluent 1x into the 1000 pg/mL
tube. Pipette 500 pL into the remaining tubes. Use the stock solution to produce a
dilution series (below). Mix each tube thoroughly before the next transfer. The 1000

pg/mL standard serves as the high standard. The Calibrate Diluent (1x) serves as the

12



zero standard (0 pg/mL).

500puL  500pL 500l 500pL 500 pL 500 plL

f‘ Sap Wi T W Waa X W

—

100puLStd. |
==
> | wa—
= ' ' U
- : @ |
10,000 pg/mL 1000 pg/mL 500 pg/mL 250 pg/mL 125pg/mL 62.5pg/mL 313 pg/mL 15.6 pg/mL

C. TECHNICAL HINTS

® When mixing or reconstituting protein solutions, always avoid foaming.

® To avoid cross-contamination, change pipette tips between additions of each
standard level, between sample additions, and between reagent additions. Also,

use separate reservoirs for each reagent.
® |tis recommended that the samples be pipetted within 15 minutes.

® To ensure accurate results, proper adhesion of plate sealers during incubation

steps is necessary.

® TMB Substrate should remain colorless until added to the plate. Keep TMB
Substrate Solution protected from light. Substrate Solution should change from

colorless to gradations of blue.

® Stop Solution should be added to the plate in the same order as the Substrate
Solution. The color developed in the wells will turn from blue to yellow upon addition
of the Stop Solution. Wells that are green in color indicate that the Stop Solution

has not mixed thoroughly with the TMB Substrate.

13



VII.ASSAY PROCEDURE

Note: Bring all reagents and samples to room temperature before use. It is

recommended that all samples and standards be assayed in duplicate.

1.
2.

10.

11.

Prepare all reagents and working standards as directed in the previous sections.

Remove excess microplate strips from the plate frame, return them to the foil pouch

containing the desiccant pack, and reseal.
Add 100 pL of Assay Diluent to each well.

Add 100 pL of Standard and sample per well. Ensure reagent addition is
uninterrupted and completed within 15 minutes. Cover with the adhesive strip
provided. Incubate for 2 hours at room temperature. A plate layout is provided

for a record of standards and samples assayed.

Aspirate each well and wash, repeating the process three times for a total of four
washes. Wash by filling each well with Wash Solution (400 uL) using a squirt bottle,
manifold dispenser, or autowasher. Complete removal of liquid at each step is
essential to good performance. After the last wash, remove any remaining Wash
Buffer by aspirating or decanting. Invert the plate and blot it against clean paper

towels.

Add 200 pL of Human IFN-y Conjugate to each well. Cover with a new adhesive
strip. Incubate for 2 hours at room temperature.

Repeat the aspiration/wash as in step 5.

Add 200 yL of TMB Substrate to each well. Incubate for 30 minutes at room

temperature. Protect from light.

Add 50 uL of Stop Solution to each well. Gently tap the plate to ensure thorough
mixing.

Determine the optical density of each well within 10 minutes, using a microplate
reader set to 450 nm. If wavelength correction is available, set to 540 nm or 570 nm.
If wavelength correction is not available, subtract readings at 540 nm or 570 nm
from the readings at 450 nm. This subtraction will correct for optical imperfections in
the plate. Readings made directly at 450 nm without correction may be higher and

less accurate.
CALCULATION OF RESULTS
Average the duplicate readings for each standard and sample and subtract the

14



average zero standard optical density (O.D.). Create a standard curve by reducing
the data using computer software capable of generating a four-parameter logistic
(4-PL) curve-fit. As an alternative, construct a standard curve by plotting the mean
absorbance for each standard on the y-axis against the concentration on the x-axis
and draw a best fit curve through the points on the graph. The data may be
linearized by plotting the log of the human IFN-y concentrations versus the log of
the O.D. and the best fit line can be determined by regression analysis. This

procedure will produce an adequate but less precise fit of the data.

If samples have been diluted, the concentration read from the standard curve must

be multiplied by the dilution factor.

15
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NIBSC (82/587) approximate value (IU/mL) = 0.009 x Valukine Human IFN-y value
(pg/mL)
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110 ng/mL GMPEZH A (rh) IL-7 (R&D Systems® Catalog# 207-GMP) 110 ng/mL
GMP rh IL-15 (R&D Systems® Catalog# 247-GMP) —jlek; 5%, 4 [ & 1k A CD3-¢
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Hifk (R&D Systems® Catalog# MAB100, 1 ug/mLfu) 15 pg/mLA] %% A CD28Hi A&

(R&D Systems® Catalog# MAB342) 5\#25 uL/mL Cloudz CD3/CD28(Cloudz™ T Cell
Activation Kit CD3/CD28, R&D Systems®) il 35K . HX A% 7% FiE WS 7, 2 NIFN-y
KF.

A (pg/mL)

AN ND
CD3/CD28%u {431 49,500
Cloudz T Cell Activation Kit 134 186,800

ND="RH] il

FEAAE AT BE KR G2 A R AFE 2 57

MIEMMSRFEAS - AF AR &R T 400 A ILiE A0 N MRFEAHRIFN-y (7K. FEA
IR B IS T B AR, 15.6 pg/mL.

G. frrtk

BEELISAVE AT RGN R AR I FZH NIFN-yE H o K LU R K7 F bR v i F Bl (1) Bedlk 50
ng/mL AR B SRS 5 N IFN-yAIAE RN o #5450 ng/mLiF)TF-H 15 N i [a) 96 [l () 40
NIEN-y X RS, SRAG IS NIFN-y T4t BoA W23 B 5 128 YO N8 T3

HANEB HEHPREB
IFN-a1a IFN-016 IFN-y
IFN-a1b IFN-a17 IFN-y R1
IFN-a2 IFN-021

IFN-02a IFNa2a + IFNa1b complex HEHEH
IFN-a4a IFN-B bovine IFN-y
IFN-a4b IFN-y R1 canine IFN-y
IFN-a5 IFN-y R2 cotton rat IFN-y
IFN-a6 IL-28A equine IFN-y
IFN-a7 IL-28B feline IFN-y
IFN-a8 IL-29 porcine IFN-y
IFN-a10 rat IFN-y

HAHABEIFN-y PR K T-5 ng/mL, 58 XN 21751.6%.
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IV. S2%

A vHE B 2% 52
SROEIIARE T 2 BE S5, BRS04 i X B AR AR R 26

pg/mL OD  Average Corrected

0.023
0 0.023 =
0.023
0.069
15.6 0.070  0.047
10 ¢ 0.071
31.3 L1 0.114  0.091
o 0.115
Z 1k
g 625 229 0207 01835
= i 0.210 : i
[~
£ 0.393
& ! 125 0.396 0.373
&0l 0.399
[ 250 g'gg 0.755 0.7315
0.01 e e 1-363
10 100 1000 500 : 1364 1341
Human IFN-y Concentration (pg/mL) 1.365
2.360
1000 2366  2.343
2.372
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V. BHEARLK AR

A. RIS H R

4k i3 A%
A IFN-y Microplate %i}}i;ﬁiﬁﬁ%% % FLRALIGH, 8 1 PR
A IFN-y Conjugate B ARG I IFN-y B 50 [ 47 4 1 M
A IFN-y Standard brifEdh GRETH8) » ZHEMAAREEATER 1 K
Calibrator Diluent (5%) ﬁiﬁﬁi{ﬁ%%ﬁ@ (5 AT WRAHE 1
Assay Diluent For R 1 9
Wash Buffer Concentrate (25x)| IRZE¥ MR (25%) 19
TMB Substrate TMB ELISA JEVIE R 2 ik
Stop Solution 2 G111 1 9
Plate Covers SR 3 5k
B. RA&METF
ARIFEHRG & | 2-8°Clitfrs W R &EA B M 5 H

Vel Gzl (1%)

2R

o 2-8°Cfiff7, =% 30 K*

L2 Ay Rl RN
P TMB JiRAJ K
BRE A | v oy, 20 ChEfF 2 30 R*; b S 5 Uk

2-8°CHfifs, % 30 K*

Bl SRR CO%O) g v o Y 3 ERC B (PR SRR BRI (1), &%
E%

B AR AR AT Bl A TR RO AR AR A, 3

U E e I ity alige

* AT A £ RO

26



. SERFTE H &R M

BRI CATIER450 nm: e K 908 74540 nmaRs70 e 3 K ML)
iR LA KT

TR Tk

P A

PO CWOHDD + B YA B3R S ERAL

500 mLE 4

. ERFEW

WU & I — S SRR, TRESE S I BB, BRI o
WG ARG RR I, RS HUFIRIG . T I EARIRIIB . R
HMERETF .
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VI. SRS

A. FERE RS

IEFE LI BRI B O BB SEZRTIIREA . REAISCER JE A AN S R, % —
UAE R Ar 5%, VRAET-20°CUKFE N, Bk SO VRRN . R AT RE 75 2 FH bRl i B R (150
g

MIBEREAR: F 5 7 25 (SST) /r B Il - A IFF 2= IR EEAE 30408l SRJ51000 x gi5.0215
Gl WREUMIEREA 2 G BRI 2 A, 803703, -20CIeArE& . G R kb, #F
AT R T BRI (1) Rk

Mm3EREA: [fHEDTA. RN EAE AP EE MK . #8 /51000 x gE5.0154)
B, TEAE305 Bl ISR AR A 2 5 BIZIH AR, 80703, -20CIAr& . X
SLURRIL . AT RE TR AR ME MR (1) Bk,

B. RIS T

FERARTER A EFIBE TR

TRBW (1%) = MUK R EUH MR GE VR T e B 4 i, BT IERNS; MEXRR, &
RRARSY, Ry i o6 AR Ja FERCHI BRI . PR 20 mLIRAE HEi R 78 TH/K B2 B8 1 /K e
FEACH 500 mLTAEWREEIPesi (1%)

PRUERMRER (1%) o (253 7K a2 R R il RS B A AR B (1%
NIEN-yir#Ef: FFRATiEBEN B0, Hm TSR ERESERINE. FIKEN
10,000 pg/mLird i B . RRER 215008, HA i

PO SR, BRI AR

R IERE R RS . 761000 po/mL RSB N 900 uLAwa: 5 B
(1%) , HRBAFREE P IIANS00 uLbrtE AR (1% o KEbriE 5 BEE S T B
RYNVFERE, MEAFNREGHBERE T —5. 1000 pg/mL 1% B & 1E R bn it th 28 5
R ESRRRESR (1) ATRERRHERTZEZ r (0 pg/mL) .
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500ul  S00pL 500l 500ul 500 uL 500 pL

- Yan Ve YWan Wan
100 pL Std. | el ol [l ]

‘ |

‘

» | - |

STANDARD ‘ ‘ J \ ‘
10,000 pg/mL 1000 pg/mL 500 pg/mL 250 pg/mL 125pg/mL 62.5pg/mL 313 pg/mL 15.6 pg/mL

. BRANRIR

IRE B R A, SRR R,

N TGRS, R FEIREEARAE S R A FARI#R 7 s Atk . 54k
AN FIGGR R 20 A P AN R (72 YA 5

RSB A 5 B B _E A

R AN, IR 68 AR T RAIE S5 R (R 5

TMBJERA) AL _ERAT NN T, R IRAT s IMARALIRG, TMBIRAHS HiJc
AR FSCAN [FIER L 1) €

28 1 ARy 182 7] TMB A AR — 2505 IR AL » £L A B A2 55
HILAA ST, MRBIILABARIES], HERE
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VI #AE 5 IR

ERTTFRIERFMERRE T ERE, BUHH K SSREEA MR R LR

1.

2.

3.

10.

11.

R T, R LT AT T B AR AR

NSRS e N e L I O N0 T8 375 R K R iR TE
FERFAUALA 100 pLAS U7 s

GG AN R FE AR AN SEIRFEA I NAR AL, 45FL100 pL. BEREFIRISEAR
W, FFEE15E N SERL. FEMRIEE RN, EEREF2/M. SRt —
SKOGFLARAR 1, ] F Fick st it R0 A AR (R A P o7

W AR PR A 2, A IR 22 33 VAR 8% B ShEeAR ML EEAR o AF LIRS 400 pL,
SRIGHAR N VR TIO 25 o B ERESIR, JLPkaik . MR IRVEAR R BN 225k B W Tk 24 B
FREBGFRSIEE R fE— IRAR G A, AR A T AT T B AR (8 8, 7R
IKAHA T T ke B A

FERAALA IIAN200 pLBEEFRA I PiiAk . BRSO L, BRI E 2/
ARSI AR B A s

TR AL IIA200 pL TMBIERY)H, EEWE 30040, HEREHE;

FEREAN AL IGO0 uL& ki, BRI, IR A5

TN LT E 105380, A BRG] E:450 nmIWROE EEE, ¥ E540 nmEk570 nm
VE AR IE WK o B KARIEAN AT ], LA450 nmifiz$0m 22540 nmak570 nm .
XML R TE B bR b B 622G . AR IR T B AE450 nmAbiiAT i se3ionT e
S i HUE N HER

TR WP IR S IR LR ERCEAME, SR 5% Eha i 0D
i (0.D.) , EAENRMAENSHEE (4-PL) MG @R L. 55—
RITiESR, B 2yl B AR AN BRAE S 35 IR 68 5 b P94 8 R b s v il 28
Fram i B B R el R A S i 2. BdE vT DU IS Ze i) N IFN-yIR FE X 45 0.D. 1
SHEOR LA, I B ERLA 4 T LUEE [ MR i e o SFE P P A B A K
TR EITE R

USRS RE Mo i 2R S B FBE 6 23T AR AR 55 5
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