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1. Intended Use

LeukemiaP ML-RARu Fusion Gene Typing real time RT-PCRKit is used for the detection of Leukemia
PML-RARa Fusion Gene (PML-RARa L,PML-RARa S, and PML- RARa V) in leukocyte by using
real time PCR systems.

2. Principle of Real-Time PCR

The principle of the real-time detection is-based on the fluormgenic Srivetease assay. During-the-P CR
reaction, the DNA polymerase cleaves the probe at the 5’ end and separates the reporter dye from the
quencherdyeonly when the probe hybridizes to thetarget DNA. This cleavage results in the fluorescent
signal generated by the cleaved reporterdye, which is monitored real -time by the PCR detection system.
The PCR cyde at which an increase in the fluorescencesignal is detected initialy is proportional to the
amount of the specific PCR product. Monitoring the fluorescence intensities in real-time allows the
detection of the accumulating product without having to re-open the reaction tube after the
amplification.

3. Product Description

The physiologic actions ofretinoic acids (RAs) are mediated through RA receptors (RARS) and retinoid
Xreceptors (RXRs). The RARa gene has drawn particular attention because it is the common target in
all chromosomal translocations in acute promyelocytic leukemia (APL), a unique model in cancer
research that responds to the effect of RA. Three distinct types of PML-RARa transcripts, long (L),
short (S), and variant (V), wereidentified.

Leukemia PML- RARa Fusion Gene real time RT-PCR kit contains a specific ready-to-use system for
the detection of the Leukemia PML- RARa Fusion Gene using RTPCR (Reverse Transcription
Polymerase Chain Readion) in the real-time PCR system. The master contains three Super Mixes for
thespecific amplification of P ML= RARa L, PML=RAR« S and P ML- RARaV. The reaction is donein
one step real time RT-PCR. The first step is a reverse transcription (RT), during which the Leukemia
PML- RARa Fusion Gene (PML- RARu L, PML- RARa S and PML- RARa V) is transcribed into
cDNA. Afterwards, a thermostable DNA polymerase is used to amplify the specific gene fragments by
means of PCR (polymerase chain-reaction). Fluomeseence is emitted and-measured by the rea time
systems optical unit during the P CR. The detection ofamplified PML- RARa fragment is performed in
fluoimeter channel FAM with the fluorescent quencher BHQL. An' exernal.positive control
(1x10copies/ml) supplied, alows the determination of the gene load. For further information, please
refer to section 92 Quantitation.

4. KitContents

RefT [ Type of reagent Presentation 50rxns |
T RAR o L Super Mix 1 vial,480ul x2
2 RARa S Super Mix A 1 vial,480ul x2
3 RARa S Super MixB Lvial, 4800l /X2
451 Sﬁg/?ngyw&ix Tvial, 480ul ~ x2
6 Molecular Grade Water H.'S:ﬁ%gﬂ: ;%
7 RAR« Positive Control (1x10”copies/ml) lvial, 120ul  x2

Analysis sersitivity: 5X 10°copies/ml; LOQ: 1X10*~1X10°copies/ml
Note: Analysis sensitivity depends on the sample volume, elution volume, nudeic acid extraction
methods and other factors .If you use the RNA extraction kits recommended, the analysis sensitivity is
the same as it dedares. However, when the sample volume is dozens or even hundreds oftimes greater
than elution volume by some concentrating method, it can be much higher.
5.Storage
« All reagents should be stored at -20°C. Storage at +4°C is not recommended.
« All reagents can beused until the expiration dateindicated on the kit label.
« Repeated thawing and fieezing (> 3x) should be avoided, as this may reduce thesensitivity ofthe
assay.
« Cool all reagents during the working steps.
« Super Mix should bestored in thedark.
6. AdditionallyRequired Materials and Devices
* Biological cabinet
* Vortex mixer
« Cryo-container
« Sterile filter tips for micro pipets
« Disposable gloves,powderess * Biohazard waste container
« Refrigerator and Freezer * Tube racks
« Desktop microcentrifuge for“eppendorf” type tubes (RCF max. 16,000 x g)

* Real time PCR system

* Real time PCR reaction tubes/plates
* Pipets (05l — 1000 )

« Sterile microtubes

7. A Warningsand Precaution
« Carefully read this instruction before starting the procedure.
« For in vitro diagnosticuse only.
« This assay needs to be carried out by skilled personnel.
* Clinical samples should be regarded as potentially infectious materials and should be prepared in a
laminar flow hood.
« This assay needs to be un according to Good'Laboratory Preactice:
*Donot usethekit afterits expiration date.
« Avoid repeated thawing and freezing ofthe reagents, this may reduce the sensitivity ofthe test.
* Once the reagents havebeen thawed, vortex and centrifuge briefly the tubes beforeuse.
* Prepare quickly the Reaction mix on ice orin the cooling block.
« Set up two separate working areas: 1) Isolation ofthe RNA/ DNA and 2) Amplification/ detection
ofamplification produdts.
« Pipets, vials and otherworking materials should not circulate among working units.
« Use always sterile pipette tips with filters.
« Wear separate coats and gloves in each area.
* Donot pipetteby mouth. Do not eat, drink, smoke in laboratory.
* Avoid aerosols.

8. Sample Collection, Storageand transport
« Collected samples in steriletubes.
« Specimens can be extracted immediately or frozen at 20°Cto -80°C.
« Transportation of clinical specimens must comply with local regulations for the transport of

etiologic agents
9. Procedure
9.11 Leukocytes separation
You can use commercial erythrocytes lysis buffer to remove the erythrocytes from blood samples.
Please refer to the specific instructions for erythrocytes lysis buffer.
Attention: Do not usethe lymphocytes separation media to obtain leukocytes.
The leukocytes predcipitate obtained can be directly used for RNA extraction, and it can also be dissolved
in RNA extraction reagents (such a Trizol, RLT buffer) for long-time storage a -80°C. It’s strongly
recommended not to store the leukocytes precipitate without any RNA extraction reagent.
9.12 RNA extraction from leukocytes
RNA extraction kits are available from various manufacturers. You may use your own extraction
systems or the commercial kits based on the yield. For the RNA extraction, please comply with the
manufacturer’s instructions. The recommended extraction kit is as follows:

Nudeic AddIsolation Kit [ Cat. Number | Manufacturer |
Qiagen RNeasy Mini Kit__ | 74106 [ QIAGEN |
e.g. RNA extraction with Trizol

1)Add 1 ml Trizol into the leukocytes, and pipet up and down several times to make cells fully
dissolved; ( Increase the volume of Trizol proportionately ifleukocytes are more than 5 X10° cdlls).
2)Add 0.2 ml chloroformand shake thetube by vortex for. 15 sec at least;

3) incubatethetube a momtemperaure for 2-3 min

4) Centrifuge the sample at 13,000 rpmfor 15-min-at4 C.

The following procedures should be operated on ice box;

5) Transfer the agueous phase above (approximately 0.4-0.6 ml) into a new 15 ml centrifuge tube,
avoiding disturbing any ofthe white intephase:

6) Add pre-cooled isopropanol into the aqueous phase, and mix by pipetting up and down for 10 times.
7) Incubate for 1 hour at 20 °C;

8) Centrifuge at 13,000 pmfor 16 min at4 ‘C, and-earefully remove the supematant fromthetube;

9) Add pre-cdeled 75% ethiand| andgéntly pipet RNApellet;:

10) Centrifuge the sample at 13,000 rpmfor.15 min at 4 'C, and carefully remove the supematant from
thetube avoiding disturbing the RNA pellet;

11)Add 40 pul DEPC-H,Otothe RNA pellet after Air drying for 5-10 min, then shake gently.

12) Centrifuge instantaneously, and incubate for 10 min at room temperature to make RNA fully
dissolved.

Extracted RNA can beused for following P CR reactions immediately, orstored a -80C for long time.
9.2 Quantitation

The kit can be used for quantitative or qualitative realtime RT-PCR. A positive control defined &
1x10copies/ml is supplied in the kit.

For performance of quantitative real-time PCR, Standard dilutions must preparefirst as follows.
Moleaular G rade Water is usedfor dilution.

Dilution is not needed for performance of qualitative real-time PCR.

Take positive control (1x10"copies/ml) as the starting high standard in the first tube. Respedtively
pipette 36ul of Molecular Grade Water into nex threetubes. Do threedilutions as the following figures:
To generate a standard curve on the real-time system, all four dilution standards should beused and
defined & standard with specification ofthe corresponding concentrations.

Attention:

A. Mixthoroughly beforenext transfer.

B. Thepositive control (1x10’copies/ml) contains high concentration ofthe target DNA. Therefore, be
careful during thedilution in order to avoid contamination.

9.3RT-PCR Protocol

The Master Mix volume for each reaction should be pipetted as follows:

Dilution of Standards 1)
ap | qpl 4pl

£y N )

V

1x10f (3x10°

The volumes of Super Mix and Enzyme Mix

per reaction multiply with the number of

samples, which indudes the number of
controls and sample prepared. Molecular

Grade Water is used a the negative control.

! ! For reasons of unprecise pipetting, aways

\"! \l’ add an extra virtual sample. Mix completely
X105 |11 0%opicetm then spin down briefly in a centrifuge. Mix
completely then spin down briefly in a

centrifuge.

2)  Pipet20p RARa L Master Mix with micropipets of sterile filter tips to each ofthe real time PCR
reaction plate/tubes. Separately add S5pl RNA sanple, positive and negative controls to different
plate/tubes. Immediately closethe plate/tubes to avoid contamination.

3)  Pipet 20pl RARo S Master Mix with

19l 1ul micropipets of sterile filter tips to each of

Super Mix Enzyme Mix the rea time PCR reaction plate/tubes.

\ / Separately add 5 RNA sample, positive

and negative controls to different plate/tubes.

Sul 20pl Immediately dose the platefubes to avoid
Extraction RNA Master Mix contamination.

\ l 4)  Pipet 20@ RARa V Master Mix with

. micropipets of sterile filter tips to each of

Reaction the real time PCR reaction plate/tubes.

Plate /Tube Separately add 5ul RNA sample, positive

! and negative controls to different plate/tubes.

PCR Instrument Immediately dose the plateftubes to avoid

contamination.
5) Spindown briefly inorder to collect the Master Mix in the bottom ofthe reaction tubes.
6)  Performthe following protocol in theinstrument:

7) i Ifyouuse ABIPrism’ system, please choose “none” as passive reference and quencher.

10. Threshold setting: just above the maximumlevel of moleculargrade water.

11. Calibration for guantitative detection: Input each concentration ofstandard controls at the end of
run, and a'standard curve will/be automaticaly formed.

12."Quality control: Negdive control, positive control*and QS curve must be performed correctly,
otherwisethe sample results is invalid.

Channel Ct value
Control FAM
MolecuTar Grade Water UNDET
Positive Control(qualitative assay) | <35

QS (quantitative detection) Correlation coefficientof QS curve<—098
13. Data Analysis and Interpretation : The following results are possible:

Ctvdue Result Analysis
1 | UNDET | Belowthe detection limitor negative
2 | <43 Positive;

RARa L Super Mix: The sample contains P ML- RARa Type Long transcripts;
RARa S Super Mix A: Thesample contains P ML- RARa Type Short transcripts ;

RARa S Super Mix B: The sample contains P ML- RARa Type Shott transcripts;

45°C for 20min 1cycle [ Selection offluorescence channels |
95°C for 5min 1cycle | FAM [ TargetNucleicAad |
95°C for.I5sec, 58°C for 30 sec,

72°C for 45 sec 45¢ycles

( Fluorescence measured at 58 °C)
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RARa V Super Mix: Thesample contains P ML - RARo. Type Variant transcripts
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