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Two hours method for RNA and DNA co-extraction from
blood of coronary artery disease patients: Fast,
simple and economical technique

Abdullahi Dandare’, Muhammad Rafig?,
Afrose Liaquat®, Muhammad Jawad Khan*

ABSTRACT

Objectives: Extraction of DNA and RNA is the first step in genomics and transcriptomics studies. Phenol-
chloroform method for DNA extraction has been the widely used method. However, this method is relatively
expensive and time-consuming. The objective of the present study was to validate a cost and time-
effective protocol that will reduce the burden of molecular biology-based research and make a difference
in laboratories with limited resources.

Methods: A comparative study was conducted at Syed Qamer Alam Research Laboratory, Shifa College
of Medicine; from February, 2021 to August, 2021. TRIzol™ method was used to extract RNA from blood
samples of coronary artery disease patients and remnant was used to extract DNA. The quantity, purity
and integrity of the extracted DNA by both methods (TRIzol and phenol-chloroform) was examined. PCR
product amplification was performed with thrombomodulin (THBD) gene to validate the characteristic of
the extracted DNA and its efficiency for downstream experiments.

Results: The DNA vyield in the TRIzol™ method was three-fold higher than phenol chloroform method.
Both methods showed intact genomic DNA on the agarose gel, and extracted DNA was efficient for PCR
amplification.

Conclusion: The TRIzol™ method for RNA and DNA co-extraction is fast, simple and economical technique.
So, it can be adopted for routine molecular biology analyses in limited resources setup.
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Nucleic acid extraction from biological samples
is an integral part of many diagnostic and research
procedures.’? It is the first step in many of the
existing techniques used in the field of biochemistry
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include the required molecular weight of the
target molecule, purity and quantity. In addition,
cost-effectiveness, time efficiency, collection and
storage requirements of the biological specimens
are also very important factors to consider.>® In
common practice, DNA and RNA molecules are
extracted separately from the same sample which
is time-consuming and a costly process; especially
when dealing with a large number of samples.
RNA extraction using TRIzol™ reagent is not a
new protocol but the use of the left-over material,
after the RNA has been separated, to extract
DNA is a neglected practice. This will reduce the
capital expenses and the time required to extract
DNA molecules. It is not economically wise to use
TRIzol™ reagent for RNA extraction and discard
the other portion that contains DNA. The present
protocol was designed to extract RNA from blood
samples of coronary artery disease (CAD) patients
using the conventional TRIzol method and process
the leftover specimen to obtain the DNA that can be
used in downstream experiments.

METHODS

A comparative study was conducted at Syed
Qamer Alam research laboratory, Shifa College of
Medicine; from February, 2021 to August, 2021. The
study was reviewed and approved by institutional
review and ethics board of Shifa Tameer-e-Millat
University (IRB # 016-506-2019).

Collection and Transportation of Blood Samples:
The description of sample collection has been
previously reported.” Briefly, 3ml of blood
samples from CAD patients was dispensed in
EDTA (Ethylenediamine tetraacetic acid) tubes
and transported to the laboratory within one hour
of collection and processed immediately.”

RNA and DNA Co-Extraction Procedure:

Step-1: Homogenization: Total volume of 300 ul
of blood sample was dispensed into a microtube
(Eppendorf, Hamburg Germany) and mixed with
250 ul of DEPC (Diethylpyrocarbonate) water.
Then 750 ul of TRIzol™ reagent (Thermo Fisher
Scientific, Waltham MA USA) was added and
mixed by repetitive pipetting to lyse the cells. The
mixture was incubated at room temperature (25°C)
for five minutes to allow the complete dissociation
of nucleoprotein complexes. This was followed by
the addition of 200 ul of chloroform (Sigma Aldrich,
St. Louis MO USA) to promote phase separation.
Vigorous shaking for 10-15 seconds was done till
chocolate color was obtained. The mixture was re-
incubated at room temperature for 10 minutes.
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Step- 2: Aqueous Phase Separation: The incubated
mixture was centrifuged at 12500 rpm at 4°C
for 15 minutes. This led to separation of upper
transparent aqueous phase which contains RNA,
followed by white-colored interphase containing
DNA and the lowermost organic phase which
contains proteins and other macromolecules.
The aqueous phase was carefully pipetted out,
without any shake to disturb the interphase and
dispensed it into another microtube for further
RNA processing. The remaining supernatant
(interphase) was carefully transferred into
separate microtube to obtain DNA. To achieve
the extraction of both molecules in two hours,
the DNA and RNA were processed concurrently.
The next incubation time (30 minutes) for DNA
processing after the addition of absolute ethanol
is more than enough to process RNA molecule.
While waiting for the RNA to dry before re-
suspension into DEPC water, one can proceed
with the procedure of DNA extraction.

Step-3: Precipitation of RNA: 500 ul of chilled
isopropanol (Sigma Aldrich, St. Louis MO USA)
was dispensed into the microtube containing
aqueous phase. After gentle mixing through
inversion, a suspension of fine jelly-like thread can
be observed in the solution. The mixture was then
incubated for 10 minutes at room temperature for
precipitation of RNA (better yield can be obtained
if incubation is made at -20°C). The mixture was
centrifuged at 13000 rpm for 10 minutes at 4°C,
and at least 3/4 of the supernatant was discarded.
The remaining RNA pellet was washed by adding
1 ml of DEPC treated ethanol (Sigma Aldrich,
St. Louis MO USA) for purification. It was
then centrifuged again at 7500 rpm at 4°C for 5
minutes to clean the RNA pellet. The supernatant
was discarded, and RNA pellet was air-dried at
room temperature for approximately 10 minutes.
RNAse free water (DEPC) was added to dissolve
the dried RNA pellets and stored at -80°C.
Step-4: DNA Precipitation: Absolute ethanol (750
ul) was added to the interphase and mixed gently
by inversion. After 30 minutes incubation at room
temperature, the mixture was centrifuged at 5000
rpm for 5 minutes at 4°C and the supernatant
was discarded. The pellet was washed twice with
750 ul of 10% ethanol and 70% ethanol with 10
minutes incubation at the end of each washing.
Final centrifugation was conducted at 5000 rpm,
at 4°C for five minutes. The supernatant was
discarded, and DNA pellet was left behind. The
tube was air dried at room temperature for 7-10

www.pjms.org.pk 1755



Two Hours Method for RNA and DNA Co-Extraction

minutes. The dried DNA pellet was dissolved in
30 ul of 8 mM NaOH and stored at -20°C.®
Phenol-Chloroform Method: DNA was also
extracted with  phenol-chloroform  method,
described by Kochl et al.’ The extracted DNA was
immediately evaluated for quantity, purity and
integrity. Results obtained were compared with the
present TRIzol™ optimized method.

DNA Purity and Quantity Assessment: The purity
and quantity of DNA were spectrophotometrically
assessed using Thermo Scientific Multiskan GO
micro-plate spectrophotometer. Absorbance was
measured at wavelengths of 320, 280 and 260
nm. Samples were analyzed in duplicate and the
average of the absorbance was used to ascertain
the yield and purity of the DNA. The absorbance
ratios of 260 and 280 nm (A, /A,,) were used
to assess the purity of the extracted DNA. The
absorbance ratio of 1.8-2.0 was accepted as good
DNA purity.'*" Proteins contamination may result
in the absorbance ratio of less than 1.8, while the
RNA contamination makes the ratio above 2.0."12
DNA Integrity Assessment: The integrity of
the extracted DNA, was assessed immediately
and after two months of extraction through gel
electrophoresis system. The DNA samples were
analysed on 0.8 % agarose gel and viewed under UV
radiation in gel documentation system (ethidium

Fig.la: Image ] generated peaks of the corresponding

extracted DNA. These peaks represent DNA band

densities of samples 1-10, and within peaks, are the

respective relative percentage of each DNA band on the

agarose gel. A: phenol chloroform method, B: modified
TRIzolI™ method.
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bromide used as fluorescent tag).® Computer
digital image analysis was done to evaluate the
agarose gel band density of the extracted DNA.
Peaks were automatically generated by the Image]
software (Fig.1), and analyzed to obtained relative
percentage of each band in the agarose gel.*

PCR Amplification: To assess the DNA quality,
integrity and suitability for the subsequent
experiment(s) as well as the effect of storage at
-20°C, PCR reaction was performed with ten DNA
samples after 10 weeks of extraction to amplify
thrombomodulin (THBD) gene (124 bp) through
an already established protocol.’® The amplified
product was analyzed on 2% agarose gel, and
the bands appearance was observed under UV
radiation.'"

Data Analysis: Computer digital image analysis
was done by the Image] software. The quality and
the quantity of DNA extracted by the optimized
Trizol method were compared with an existing
Phenol-Chloroform method, using Student’s
T-test. IBM SPSS statistics V23.0 was used to
conduct the analysis. The statistical significance
was set at P<0.05.

RESULTS

DNA and RNA were extracted concomitantly
from ten CAD patients using both methods
(TRIzol and phenol-chloroform). Results  of
RNA extraction using TRIzol™ method has been
previously reported.” DNA extraction results using
the conventional phenol-chloroform method and
the comparison of two results are presented in
Table-I. It was observed that the quantity of DNA

Fig.1b: A flowchart of RNA and DNA Co-Extraction.
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Table-I: Comparison of quantity and purity of DNA extracted
by methods A & B from the blood of CAD patients.

Method A Method B
Sample ID
DNA Yield DNA Yield
(ng/ﬂL) AZ6O:A280 (ng//lL) AZ&O:AZBU

CAD_1 59.92 221 122.41
CAD_2 73.52 2.31 113.98

1.73
CAD_3 88.16 2.50 558.90 187
CAD_4 88.48 1.84 148.74 1.62

1.80
CAD_5 85.68 2.01 433.00 1.70
CAD_6 139.80 1.97 455.03 }Sﬁ
CAD_7 103.00 1.90 462.21 1: 58

1.62
CAD_8 94.24 1.90 190.94 1.800
CAD_9 200.01 1.98 241.23
CAD_10 111.20 2.06 453.62

A A, A Average i ge of DNA
Method Duration ve.mge 260" 7280 DNA Yield 3¢ f
A,iA L range (ng/ul) Yield (ng/uL)

Phenol-Chloroform Method 2 days 2.068 1.84-2.50 104.40° 59.92 - 200.01
TRIzol™ Method 2 hours 1.72° 1.52-1.98 318.01° 113.98 - 558.90

Method A: phenol-chloroform method, Method B: TRIzol™ method, A, Absorbance at 260nm,
A,,: Absorbance at 280nm. ** significant difference (P<0.05).

extracted from the TRIzol method was significantly
(P<0.05) higher than phenol-chloroform method by
3-folds. However, the purity of the extracted DNA
(determined by the value of A, :A . ) is significantly
(P<0.05) higher in the phenol-chloroform method.
Moreover, the appearance of the extracted DNA on
agarose gel showed intact genomic DNA, thus good
integrity in both the phenol-chloroform method
and TRIzol™ method (Fig.2A & B). Additionally,
the PCR product amplification of TRIzol™ method
revealed good quality and efficient extracted DNA
suitable for downstream analysis (Fig. 2C & D). The
relative percentage difference obtained from peaks
of gel band densities is 0.77-1.74 (supplementary
Table-I).

DISCUSSION

The concentrations of DNA or RNA was
determined by the measurement of sample
absorbance at 260nm. The absorbance ratio of
260/280 was used to determine nucleic acid
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Fig.2: Agarose gel showing intact genomic DNA extracted
from the blood of CAD patients by (A) traditional phenol-
chloroform method, (B) modified TRIzol™ method. (C)
PCR product amplification of the extracted DNA by phe-
nol-chloroform method, (D) PCR product amplification
of the extracted DNA by modification TRIzol™ method.
The PCR was run with 50 bp DNA ladder, 10 weeks after
the DNA extraction to amplify THBD gene (124bp).
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purity or presence of contaminants in the
extracted DNA or RNA samples.’® Our results
showed that the TRIzol™ method had good DNA
yield and integrity. The high concentration of
DNA observed in the present TRIzol™ method
compared to the phenol-chloroform method could
be due to proteinase K and phenol-chloroform
used in the organic method of extraction.*’Several
experiments have reported low concentration, but
good purity of DNA extracted from the phenol-
chloroform method.?»* These organic chemicals
are excluded in our optimized TRIzol™ method,
hence more quantity of DNA was obtained. It
was also noticed that the integrity of the DNA
remains uncompromised after 10 weeks of
extraction. Thus, the extracted molecule can be
stored at -20°C for a longer period of time. The
efficiency of the nucleic acid extraction method
is considered the best if the quantity, purity and
integrity of extracted DNA or RNA molecule are
good enough for the subsequent experiments. The
result of PCR product after the amplification of
THBD gene from extracted DNA is the evidence
that this method is suitable for the subsequent
experiments requiring DNA isolates.?

Time and cost-effectiveness are also major
concerns about scientific investigations especially
inlimited resources setups of developing countries.
In the present work, simultaneous extraction of
RNA and DNA was achieved in just two hours. It
is useful especially when the researcher is dealing
with large sample size or when the method is
extended to clinical diagnosis, where urgent
laboratory reports are requested, and the patients
is desperate to know his/her status. Our newly
designed method is advantageous over most of
the traditional methods for DNA extractions.
Genomic DNA extraction from whole blood is
time-consuming, as overnight incubation with
proteinase K to lyse the blood cells is necessary,
followed by at least two rounds of phenol-
chloroform extractions.”? Sample treatment with
proteinase K and phenol-chloroform is not only
time-consuming but also a relatively expensive
process. Besides, there is also an increased
exposure to harmful organic chemicals that may
pose health challenges to the researcher.” The
lower cost of extracting DNA with the modified
TRIzol™ method is far cheaper than the phenol-
chloroform method, enzymatic or kits method, and
could make DNA extraction possible even in the
laboratories with limited resources for molecular
biology experiments.
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The volume of samples and repetitive sample
collection from the same patients are subjects of
concern for both patient and the researcher. In
TRIzoI™ method, 0.3 ml of a sample is required
to extract both the RNA and DNA, instead of 0.6
ml, if the two extraction procedures are processed
separately. The method also reduces the chances
of persistent neuropathic pains, complex regional
pain syndrome, double sticking, anxiety and
fainting resulted from venipuncture during sample
collection.*® Similarly, the volume of blood
required to obtain RNA and DNA samples will
be reduced. These are advantageous especially to
patients with low blood count-related diseases
such as sickle cell disease, thalassemia, leukemia,
aplastic anemia, iron and vitamin deficiency, as
well as hemophobic subjects.

Limitation of the study: The present study was
limited to the extraction of RNA and DNA in whole
blood samples. The suitability of the method for the
extraction of nucleic acids on other body fluids such
as plasma, saliva, breast milk, bile, cerebrospinal
fluid, semen, urine, etc was not tested. Similarly, the
efficiency of the method was not studied on tissue
homogenates, cell lines, microorganisms, and plant
material. These could be done in future.

CONCLUSION

We presented TRIzol™ method for DNA
extraction that provides a high yield of DNA
molecules from blood samples of CAD patients
with relatively good purity and integrity. Most
importantly, extracted DNA can be successfully
used to perform PCR, thus the suitability of
the method to subsequent experiments was
ascertained. This method is relatively cost-effective
and less time-consuming, as well as minimizes the
researcher exposure to toxic organic chemicals.
The TRIzol™ method for RNA and DNA co-
extraction is a recommended fast, simple and more
economical technique. Thus, it can be adopted for
routine molecular biology analyses.

Competing interests: None.

Funding: This research did not receive any
specific grant from funding agencies in the
public, commercial, or not-for-profit sectors. This
work was supported by COMSATS University
Islamabad and Shifa Tameer-E-Millat University
Islamabad Pakistan.

Informed consent: Informed consent was obtained
from all individuals included in this study.

www.pjms.org.pk 1758



10.

11.

12.

13.

14.

Abdullahi Dandare et al.

REFERENCES

Ali Z, Waseem S, Anis RA, Anees M. Assessment of cell
free mitochondrial DNA as a biomarker of disease severity
in different viral infections. Pak ] Med Sci. 2020;36(5):860-
866. doi: 10.12669/ pjms.36.5.2476

Ali N, Rampazzo RDCP, Costa ADiT, Krieger MA.
Current Nucleic Acid Extraction Methods and Their
Implications to Point-of-Care Diagnostics. Biomed Res Int.
2017;2017:9306564. doi: 10.1155/2017 /9306564
Garcia-Alegria AM, Anduro-Corona I, Perez-Martinez CJ,
Corella-Madueno MAG, Rascon-Duran ML, Astiazaran-
Garcia H. Quantification of DNA through the nanodrop
spectrophotometer: Methodological validation using
standard reference material and sprague dawley rat and
human DNA. Int J Anal Chem. 2020;2020:8896738. doi:
10.1155/2020/ 8896738

Chen H, Rangasamy M, Tan SY, Wang H, Siegfried BD.
Evaluation of five methods for total DNA extraction
from western corn rootworm beetles. PLoS One.
2010;5(8):e0011963. doi: 10.1371/journal.pone.0011963

J Shetty P. The Evolution of DNA Extraction Methods.
Am ] Biomed Sci Res. 2020;8(1):39-45. d0i:10.34297/
ajbsr.2020.08.001234

Mardan-Nik M, Saffar Soflaei S, Biabangard-Zak A,
Asghari M, Saljoughian S, Tajbakhsh A, et al. A method
for improving the efficiency of DNA extraction from
clotted blood samples. ] Clin Lab Anal. 2019;33(6):1-7. doi:
10.1002/jcla.22892

Rafig M, Liaquat A, Saeed N, Shamshad GU, Mumtaz S,
Khan M]J. Gene expression of thrombomodulin, TNF-a
and NF-KB in coronary artery disease patients of Pakistan.
Mol Biol Rep. 2020;47(10):7575-7582. doi: 10.1007/s11033-
020-05824-6

Abdelkreem RH, Yousuf AM, Elmekki MA, Elhassan MM.
DNA gyrase and topoisomerase iv mutations and their
effect on quinolones resistant proteus mirabilis among
utis patients. Pak ] Med Sci. 2020;36(6):1234-1240. doi:
10.12669/ pjms.36.6.2207

Kochl S, Niederstitter H, Parson W. DNA E x traction
and Quantitation of Forensic Samples Using the Phenol
- Chloroform Method and Real-Time PCR. Methods Mol
Biol. 2005;297:13-30. doi: 10.1385/1-59259-867-6:013
Abdel-Latif A, Osman G. Comparison of three genomic
DNA extraction methods to obtain high DNA quality
from maize. Plant Methods. 2017;13(1):1-9. doi: 10.1186/
s13007-016-0152-4

Zonta E, Nizard P, Taly V. Assessment of DNA Integrity,
Applications for Cancer Research. Adv Clin Chem.
2015;70:197-246. doi: 10.1016/bs.acc.2015.03.002

Pervaiz ZH, Turi NA, Khaliq I, Rabbani MA, Malik
SA. A modified method for high-quality DNA
extraction for molecular analysis in cereal plants.
Genet Mol Res. 2011;10(3):1669-1673. doi: 10.4238/
vol10-3gmr1346

Dessoky ES, Alqurashi M, Alotaibi SS, Sadik AS.
DNA fingerprinting of in vitro micropropagated
pomegranate genotypes. Pak J Biol Sci. 2020;23(5):619-627.
doi: 10.3923 / pjbs.2020.619.627

Antiabong JF, Ngoepe MG, Abechi AS. Semi-
quantitative digital analysis of polymerase chain
reactionelectrophoresis gel: Potential applications in low-
income veterinary laboratories. Vet World. 2016;9(9):935-
939. doi: 10.14202/ vetworld.2016.935-939

Pak J Med Sci

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Gupta N. DNA  extraction
chain reaction. J Cytol.
doi: 10.4103/JOC.JOC_110_18
Majeed Al, Ullah A, Jadoon M, Ahmad W, Riazuddin S.
Screening, diagnosis and genetic study of breast cancer
patients in Pakistan. Pak ] Med Sci. 2020;36(2):16-20.
doi: 10.12669/ pjms.36.2.1059

Shahwani MN, Nisar S, Aleem A, Panezai M, Afridi
S, Malik SI. Amplification of mitochondrial DNA for
detection of plasmodiumvivax in Balochistan. ] Pak Med
Assoc. 2017;67(5):677-681.

Desjardins P, Conklin D. NanoDrop microvolume
quantitation of nucleic acids. J Vis Exp. 2010;(45):1-5. doi:
10.3791/2565

Sukumaran S. Concentration determination of Nucleic
Acids and proteins using the micro-volume Bio-Spec nano
spectrophotometer. ] Vis Exp. 2010;(48). doi: 10.3791/2699
Lahiri DK, Bye S, Nurnberger JI, Hodes ME, Crisp M.
A non-organic and non-enzymatic extraction method
gives higher yields of genomic DNA from whole-
blood samples than do nine other methods tested.
] Biochem Biophys Methods. 1992;25(4):193-205.
doi: 10.1016/0165-022X(92)90014-2
Mirmohammadsadeghi H, Abedi D, Mohmoudpour HR,
Akbari V. Comparison of five methods for extraction
of genomic DNA from a marine Archaea, Pyrococcus
furiosus. Pak ] Med Sci. 2013;29(1 Suppl.):390-394. doi:
10.12669/ pjms.291(Suppl).3540

Griffiths L, Chacon-Cortes D. Methods for extracting
genomic DNA from whole blood samples: current
perspectives. ] Biorepository Sci Appl Med. 2014;(2):1-9.
doi: 10.2147 / bsam.s46573

Ghatak S, Muthukumaran RB, Nachimuthu SK. A simple
method of genomic DNA extraction from human samples
for PCR-RFLP analysis. ] Biomol Tech. 2013;24(4):224-231.
doi:10.7171/jbt.13-2404-001

Waheed U, Biochem Mp, Ansari MA, Biochem Ms, Zaheer
HA. Phlebotomy as the Backbone of the Laboratory. Lab
Med. 2013;44(1):e69-e71. doi: 10.1309/Imc7wia8z7vvbsto
Alkali N, Al-Tahan A, Al-Majed M, Al-Tahan H.
Complex regional pain syndrome: A case report and
review of the literature. Ann Afr Med. 2020;19(1):68-70.
doi: 10.4103/aam.aam_23_19

and  polymerase
2019;36(2):116-117.

Authors’ Contributions:

All authors have accepted responsibility for the
entire content of this manuscript and approved its
submission.

AD:

Was involved in conceptualization,

methodology, investigation, analysis and writing
original draft. MR: Contributed to methodology,

investigation
Contributed to

and analysis. AL

conceptualization,

and MJK:
validation,

resources, project administration and supervision.

September - October 2022 Vol. 38 No. 7

www.pjms.org.pk 1759



	_GoBack
	_GoBack
	_Hlk79069152
	_GoBack
	_GoBack
	OLE_LINK7
	_Hlk70104692
	_GoBack
	_GoBack
	_GoBack
	_Hlk73788734
	OLE_LINK2
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK9
	OLE_LINK10
	_Hlk37442229
	_Hlk38933558
	_Hlk38933077
	_Hlk37506796
	_Hlk37502294
	_Hlk37526929
	_Hlk90657461
	_Hlk90680995
	_Hlk90731238
	_Hlk90713830
	_Hlk91124019
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_Hlk76224297
	_Hlk76225729
	_GoBack
	_1fob9te
	_3znysh7
	_Hlk90834194
	_Hlk6074559
	_GoBack
	_GoBack
	_Hlk97823749
	_Hlk528096407
	_GoBack
	_Hlk504299113
	_Hlk504580550
	_Hlk504637028
	_Hlk108862231
	_Hlk504760301
	_Hlk108782691
	_Hlk80963801
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_Hlk93228119
	_Hlk58530608
	OLE_LINK9
	OLE_LINK65
	OLE_LINK67
	OLE_LINK22
	OLE_LINK121
	OLE_LINK138
	OLE_LINK93
	OLE_LINK5
	OLE_LINK7
	OLE_LINK89
	OLE_LINK140
	OLE_LINK103
	_Hlk98403680
	_Hlk108205934
	_Hlk108205983
	_Hlk107531831
	_Hlk107528053
	_Hlk108427971
	_Hlk98405647
	_Hlk67764789
	_GoBack
	7

