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Subgenomic sequence analysis reveals emergence
of new circulating recombinant forms
of HIV-1 in Pakistan

Maria Zahid', Saeed Khan?,
Muhammad Asif Qureshi®, Yasir Raza*

ABSTRACT

Background and Objective: Pakistan has witnessed a dramatic change in the increasing prevalence and
emergence of HIV subtypes for more than two decades. Pakistani population is increasingly engaged in
high-risk practices, and the prescribed drugs are potentially causing resistance. There are chances that
these resistant strains are beginning to circulate from high-risk to the general population.

Methods: The study was conducted at the section of Molecular Pathology Lab of Dow Diagnostic and
Research Laboratory, Dow University of Health Sciences (DUHS) Karachi. In this study, we analyzed gene
sequences of HIV for drug resistance and molecular epidemiology., along with amino acid sequence
variability. Furthermore, we undertook phylogenetic analysis for possible geographic linkages of Pakistani
HIV strains.

Results: Our results demonstrate that A1 is the leading HIV subtype circulating in the country, whereas
other emerging subtypes and recombinant forms, including subtype B, CRF02_AG, CRF10_CD CRF35_AD,
and CRF11_cpx were also observed. Our sequences cluster with the Middle East, African, and a few
European sequences according to geographical distribution. These sequences showed high-level resistance
per drug resistance pattern, with 62.5% of patients exhibiting resistance to NNRTI drugs and 60% mutation
at E138A and K103N, respectively, against NNRTI drugs. About 75% sequences showed resistance mutation
at M184V against NRTI drugs. The antiretroviral drugs are now causing H-LR to the patients with no effect.
Our results also revealed that certain regions of RT exhibited high sequence variability, especially at Amino
Acids positions p.119, p.130, p.157, p.164.

Conclusion: We hereby report major novel mutations and several minor mutations that may have a drastic
change in the drug resistance pattern.
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It was revealed from various phylogenetic
analysis around the world that HIV-1 can be
divided into three major groups M, N, and O,
where M is majorly responsible for the global
epidemic and is subdivided into A-K, more than
90 different circulating recombinant forms (CRFs)
and several unique recombinant forms (URF).>*
(http:/ /www.hiv.lanl.gov/content/index).

It was observed that subtypes and CRFs
have also emerged in the last few years.
This distribution of HIV subtype across the globe
is due to people involving in high-risk activities
like Intravenous Drug Users (IDUs).° It may also
be due to error-prone activity of HIV that causes
several mutations.

Antiretroviral therapy (ART) is used for the
treatment of HIV-1 and can develop resistance due
to mutations in HIV that can cause this therapy
to become ineffective.® Therefore, updated data
regarding administered drugs is necessary to
represent the resistance and sensitivity regiments
against the virus.”

Therefore, in this study, we have analyzed the
pol gene of HIV to explore the genetic diversity
and pattern of drug resistance displayed by
ART in Pakistan. We also evaluated the possible
geographic linkages of HIV isolates from the
Pakistani population.

METHODS

This cross-sectional study was conducted
at the section of Molecular Pathology Lab of
Dow Diagnostic and Research Laboratory,
Dow University of Health Sciences (DUHS)
Karachi. Total 100 Blood samples were collected
from diagnosed HIV drug-naive patients after
filling out the consent form. Research proposal
was approved by the ethical committee (IRB
committee with reference no: IRB 906/DUHS/
Approval/2017/102) of DUHS. A history was
taken from all patients that were enrolled
(supplementary file added for questionnaire). HIV
viral RNA was extracted from plasma using the
QIAamp Viral RNA Mini Kit, and Quantitative
PCR (qPCR) was performed by Qiagen artus HI
Virus-1 RG RT-PCR Kit.

DNA was extracted from the buffy coat using
DNA Extraction kit (QlAamp). The beta-globin
gene was amplified as an experimental control.
Next the RT gene(pol region) was amplified by
Nested PCR (Supplementary File) and PCR product
was observed on agarose gel electrophoresis, then
sent to Microgen Inc Korea for sequencing.
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Sequences were trimmed and aligned with the
reference sequences and CRFs of other subtypes
of HIV-1 pol region available at Los Alamos HIV
Database (HIV Databases. http://www hiv.lanl.
gov/content/index) using “Clustal-X” and “Mega
7.0” software for possible circulating subtype.
Geographical linkages of HIV subtype sequences
were aligned with sequences from different
countries available on HIV (Los Alamos database)
Databases.

From the aligned sequences, phylogenetic
relationships and geographical linkages were
determined using maximum likelihood (ML) with
the Kimura model, and a bootstrap value of 1000
replicates with the help of MEGA 7.0 software.

Mutations in HIV-1 subgenomic sequences were
analyzed by the HIV drug resistance database
Stanford  University  (http://hivdb.stanford.
edu/). Interpretation of drug resistance was made
according to the Major and Minor mutation and
resistance pattern (Supplementary File). For amino
acid sequence variability analysis, sequences
were translated using an expasy translate tool
(https:/ /web.expasy.org/translate/). Variability
was evaluated by entering the protein sequence
into the entropy one online tool available at the
Los Alamos National Laboratory (LANL) HIV
Sequence Database: www.hiv.lanl.gov/content/
sequence/ ENTROPY /entropy_one.html

RESULTS

One hundred HIV-1 ELISA-positive patients
were recruited of which, 2% were 1-10 years old,
6% were 11-20 years, 32% were 21-30 years old,
25% were 31-40 years old, 25% were 41-50 years
old, 9% were 51-60 years old, and 1% were >60
years old. Gender distribution of patients revealed
84% were male and 16% were female. The patient’s
marital status showed that 84% were married,
whereas 16 % were unmarried.

Out of positive patients, 70% were positive
on Quantitative Real-Time PCR, and 30% were
negative. RT region of pol gene amplification
showed that 26% were positive, and only 16%
were successfully sequenced for further analyses.

For genetic diversity analysis, a phylogenetic
tree was reconstructed with 38 sequences of HIV-
1 pol genes submitted to the HIV database from
Karachi, and 88 reference sequences representing
all the subtypes and CRFs. This study showed that
68.75% of sequences closely related to the reference
subtype Al. 6.25% sequences closely related to
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Fig.1: Phylogenetic tree constructed from HIV-1 using
sequences from the current study, sequences reported
from Karachi, and reference sequences. This tree
represents the genetic diversity of HIV-1 by phylogenetic
analysis; Red ¢ (Diamonds) represents our sequences,
whereas green g (box) represents the sequences from
Karachi submitted to the HIV database. The tree was
aligned with the reference sequences of countries.
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Fig.2: The phylogenetic tree was constructed from HIV-
1 sequences from the current study, sequences reported
from Karachi, and reference sequences of countries.
This tree represents geographic linkages of HIV-1 using
phylogenetic analysis; Red ¢ (Diamonds) representing
our sequences, whereas green gy (box) represented the
sequences from Karachi submitted to the HIV database.
The tree was aligned with the reference sequences of
countries that have circulating subtypes as in Karachi.
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the reference subtype B, CRF02_AG, CRF35_AD,
CRF10_CD, and CRF11_cpx.

Thirty eight sequences previously submitted
from Karachi show that 89.76% sequences closely
related to the reference subtype Al, 2.64% closely
related to the reference subtype AE, and 7.38%
closely related to the reference subtype CRF02_AG
(Fig.1).

For possible geographic linkages of HIV-1 in
Pakistan, 85 sequences representing 32 countries
were downloaded from the database and used
in the phylogenetic trees reconstruction, with
the sequences from this study. Results showed
that 31.25% of Al sequences had close clusters
with Al sequences from Uganda, Sweden, and
South Africa. 25% A1l showed a close cluster with
previously reported Al sequences from Pakistan.
6.25% Al sequences closely clustered with the
sequences of Al from Belgium. 6.25% CRF35_AD
sequence was crowding with a reference sequence
of Afghanistan, 6.25% CRF11_cpx sequence was
clustering with the reference sequence of Sweden,
6.25%, CRF02.AG sequence was clustering with
the reference sequence of Burkina Faso. 6.25%
CRF10_CD sequence was clustering with the
reference sequence of Tanzania, and 6.25% B
sequence was clustering with the reference
sequence of Yemen (Fig.2).

Drug resistance was analyzed for NRTI drugs,
including 3TC, ABC, AZT, FTC, TDF, and NNRTI
drugs, including efavirenz EFV, ETR, NVP, and
RPV. Results showed that many of these drugs
were represented as H-LR, P-LLR, L-LR, and IR.
Results from mutation analysis demonstrate that
50% of patients exhibit mutation whereas, out

of mutated sequences, 12.5% showed mutation
for NRTI drugs, and 62.5% were mutated for
NNRTI drugs. It was also observed that 25% had a
mutation for both NRTI and NNRTI drugs.

The most prevalent mutation for NRTI was
M184V, observed in 75% of sequences. For NNRTI,
it was E138A, which was observed in 80% of
sequences. Additionally, 60% exhibited mutation
in K103N, 40% showed V179D, 20% showed a
major mutation for K13N, and 20% showed a
major mutation for M230L. (Table-I)

In addition to major mutation, several minor
mutations were observed for NRTI and NNRTI
drugs. The most prevalent minor mutations
analyzed were K122E, D177E, 1293V, V35T, Q174K,
and E291D. Drug resistance of NRTI drugs showed
that 3TC showed H-LR to 18.75% of patients. FTC
was H-LR to 18.75%, and TDF showed L-LR to
6.25% of patients (Fig.3). Simultaneously, ABC
showed L-LR t012.50% and IR to 6.25% of patients.

Whereas drug resistance NNRTI drugs revealed
that ETR showed P-LLR to 12.50%, L-LR to 12.50%,
and L-LR to 6.25% patients. However, NVP
showed H-LR to 25% and IR to 12.50% of patients.
RPV showed H-LR to 6.25%, L-LR to 12.50%, and
IR to 12.50% patients. EFV was showing H-LR to
25% of patients (Fig.3). Shannon entropy results
revealed that certain regions of RT exhibited high
sequence variability, especially at Amino Acids
positions p.119, p.130, p.157, p.164 (Fig.4).

DISCUSSION

The HIV epidemic is increasing globally, with
many subtypes and CRFs emerging because of
genetic diversity.® Due to this, drug resistance

Fig.3. Drug Resistance of NRTI and NNRTI. X-axis
represents drugs of NRTI as 3TC, ABS, AZT, FTC, TDF,
and NNRTI as ETR, NVP, RPV, and EFV, whereas
Y-axis represents no of patients in %.
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Fig.4: Analysis of genetic variability in amino acid
sequence. To evaluate the variability in the RT gene, we
carried out Shannon entropy analysis on patient-derived
sequences. High peaks demonstrate that certain major
RT resistance mutations occur more frequently.
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Table-I: Major mutations in the reverse transcriptase (RT) gene of HIV-1 in Pakistan.

Major Mutation Drug Resistance of RT
Is\}o Subptype NRTI ~ NNRTI 3TC ABC AzZT FIC TDF ETR NVP RPV  EFV
E138A,
1. Al NONE V179D S S S S S L-LR IR IR IR
E138A,
2. Al NONE V179D S S S S S L-LR IR IR IR
M41L,
3. CRF50_A1D Mi184V, NONE H-LR IR IR H-LR L-LR S S S S
T215Y
CRF50_AID NONE NONE S S S S S S S S S
CRF 02AG M184V  K103N H-LR L-LR S H-LR S S H-LR S H-LR
Al NONE  EI138A S S S S S  PL-LR S L-LR S
7. CRF35_AD M184V Iﬁgg&[’ H-LR L-LR S H-LR S IR H-LR H-LR H-LR
K13N,
8§ Al NONE E138A S S S S S PL-LR H-LR L-LR H-LR
9. CRF50_A1D NONE K103N S S S S S S H-LR S H-LR

This table represents primary mutation and resistance pattern against NRTI and NNRTI drugs; S sensitive;
L-LR low-level resistance; IR intermediate resistance; PL-LR Potential-Low Level resistance;

H-LR High-Level resistance.

mutations are also emerging. In Pakistan, the
pattern of the HIV epidemic has changed from alow
prevalence country to a concentrated epidemic.’
The country’s changing socioeconomic conditions,
poor hygiene, an inappropriate healthcare system,
cross-border migration, and high-risk activities
may evolve the virus."® Therefore, our study
focused on investigating the genetic diversity,
geographic linkages, and drug resistance pattern
of HIV-1 circulating in this region.

Our results showed that subtype A is still
the predominant subtype in Karachi, which
was previously reported by Khan S et al.'* Our
data also shows other subtypes emerging in the
country, including B, C, CRFs. Furthermore, most
of Pakistan’s sequences were subtype A"

Since the first case of HIV was reported, other
predominant HIV subtypes are slowly becoming
prevalent in Pakistan.”? Our study reported that
a few sequences were clustering with subtype B,
similar to a recently published study that revealed
9.5% of sequences from the database were closely
pressing with subtype B.”® Our study also reveals
that 6.25% of sequences clustered with CRF02_AG.
Chen Y et al. also submitted sequences in 2015
to the HIV database representing CRF02_AG,!"
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and Khan ef al. in 2016 also submitted sequences
representing the CRF02_AG." Link: www.hiv.
lanl.gov/components/sequence/HIV/asearch/
query_one.comp?se_id=KY445868).

CRFs like AE and AG were also reported
from Pakistan, Khan et al. al. in 2016 submitted
sequences that closely clustered with CRF01_
AE.”® Link: www.hiv.lanl.gov/components/
sequence/HIV /asearch/query_one.comp?se_
id=KY445848. At the same time, another group
reported that 17.10% of sequences clustered
with HIV circulating recombinant form AE.*
As the recombination was observed, few new
emerging subtypes are expected to be prevalent
in the country. However, the scenario seems to
be changing as previously in 2016, Chen Y et al.
also reported new recombinant forms of HIV-1
in Pakistan CRF02/A1."* Our results observed a
few CRFs never before reported from Pakistan,
like CRF11_CPX and CRF10_CD. According to
the HIV database,” 40% reported CRF circulating
in the Central African Republic are CRF11_cxp.
CRF35_AD is prevalent in Iran and Afghanistan,
which share close borders with Pakistan, and
people travel here for goods transportation and
migration of refugees.!”
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These new strains may be introduced in the
community due to the migration of HIV-positive
individuals like laborers and sex workers
from India, Iran, Afghanistan, the Middle
Easterns, and African Countries.”® In 2017, the
geographic linkage of the virus circulating in
Pakistan showed that sequences submitted to
the database till 2017 were closely clustered with
sequences from Afghanistan, India, South Africa,
Kenya, and Rwanda.”® Our results were similar,
demonstrating that sequences were clustering
with Afghanistan, African countries like Uganda
and South Africa, and Middle Eastern countries
like Yemen. However, 18.75% of sequences
represent emerging subtypes and cluster with
Afghanistan, Sweden, and Tanzania. These
linkages of HIV circulating strains between
countries might be due to infected individuals
traveling to and from Pakistan without medical
surveillance and medical clearance certificate.
Therefore, laws regarding immigration policies
should be revised to control further infectious
transmission.

As the pattern of genetic diversity is changing,
drug resistance is also increasing, and the virus
is gaining High-Level Resistance from sensitivity
against ART drugs. Sharaf et al. reported that
36.4% of patients showed resistance against NRTI
drugs and point mutations, including M184V,
D67G, K70R, with high prevalence.” However, our
data shows that 12.5% of patients were resistant to
NRTIdrugs. We observed several point mutations
similar to those reported before,” like M184V, in
75% of patients. 25% of patients showed point
mutation for M41L. The discrepancy in results
might be due to the difference in sample size and
patients’ selection. A similar mutation, M184V
was reported from Iran in 2015."® Lin B et al.
reported an identical mutation of M184V against
NRTI drugs in the Chinese population.”

Mutation against NNRTI drugs shows the
greater impact of viruses becoming resistant.?
Sharaf et al. reported that 81.8% of patients have
NNRTI mutations” while sequences reported
from Kuwait demonstrate 20% mutation against
NNRTI drugs.* These were similar to our results
that demonstrated 62.5% NNRTI mutation.
Among NNRTI drug-resistant mutations, the most
prevalent point mutation was E138A, which was
also previously reported.” We observed that 80%
of patients exhibited a point mutation of E138A
and that 40% of patients have point mutation of
K103N similar to that reported from Iran.>
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According to the literature, a minor mutation
has no drastic effect on drug resistance.?*
However, if any major mutation is present
and a minor mutation occurs, it causes an
extreme change in resistance to RT.** Shannon
entropy analysis was performed to calculate
the probability of upcoming major and minor
mutations which demonstrated that on positions
p-119, p.130, p.157, and p.164, the probability of
attaining mutation is high. These positions have
high genomic variation and may cause a major
RT resistance mutation with a genomic variation
on the same position.

Limitations: Our study had few limitations, as
more samples could be sequenced from different
high- risk groups and sampling could be done
from different cities of Pakistan, where there
is a higher prevalence of HIV than Karachi, as
well as cities with low prevalence should also be
included.

CONCLUSION

Our results reveal that subtype A is a
predominant subtype in Karachi, whereas
emerging subtypes B, CRF01_AE, CRF02_AG,
CRF11_CPX, CRF35_AD, and CRF10_CD
were also observed. Moreover, we report that
geographically, the origin of the circulating virus
represents that new subtypes were transmitted
from neighboring, Middle Eastern, and African
countries. Additionally, most patients showed
major mutations with several minor mutations
that tend to change the pattern of drug resistance
from drugs being sensitive to achieving a High
level of resistance. Therefore, ART is now
causing High-Level resistance in patients with no
therapeutic effect.

Grant Support & Financial Disclosures: None.

REFERENCES

1. Khanani RM, Hafeez A, Rab SM, Rasheed S. Human
immunodeficiency virus-associated disorders in Pakistan.
J Pak Med Assoc. 2006;56(1 Suppl 1):S3-S7.

2. Rai MA, Warraich HJ, Ali SH, Nerurkar VR. HIV/AIDS in
Pakistan: the battle begins. Retrovirology. 2007;4:22. doi:
10.1186/1742-4690-4-22

3. Taylor BS, Sobieszczyk ME, McCutchan FE, Hammer SM.
The challenge of HIV-1 subtype diversity. N Engl ] Med.
2008;358(15):1590-1602. doi: 10.1056/ NEJMra0706737.

4. Niama FR, Vidal N, Diop-Ndiaye H, Nguimbi E, Ahombo
G, Diakabana P, et al. HIV-1 genetic diversity and primary
drug resistance mutations before large-scale access to
antiretroviral therapy, Republic of Congo. BMC Res Notes.
2017;10(1):243. doi: 10.1186/513104-017-2550-8

www.pjms.org.pk 1862



10.

11.

12.

13.

14.

15.

16.

17.

18.

New circulating recombinant forms of HIV-1

Singh S, Ambrosio M, Semini I, Tawil O, Saleem M, Imran
M, et al. Revitalizing the HIV response in Pakistan: a
systematic review and policy implications. Int J Drug
Policy. 2014;25(1):26-33. doi: 10.1016/j.drugpo.2013.05.011
Clavel F. Mechanisms of HIV Drug Resistance: A Primer.
The PRN Notebook. 2004;9

Shah S, Xing H, Altaf A, Chen B, Liao L, Jia Y, Vermund
SH, Shao Y. Antiretroviral drug resistance mutations
among treated and treatment-naive patients in Pakistan:
diversity of the HIV type 1 pol gene in Pakistan. AIDS Res
Hum Retroviruses. 2011;27(12):1277-1282. doi: 10.1089/
AID.2010.0324

Siemieniuk RA, Beckthold B, Gill MJ. Increasing HIV
subtype diversity and its clinical implications in a sentinel
North American population. Can ] Infect Dis Med
Microbiol. 2013;24(2):69-73. doi: 10.1155/2013 /230380
Abdullah MA, Shaikh BT. Review of HIV response in
Pakistan using a system thinking framework. Glob Health
Action. 2015;8:25820. doi: 10.3402/ gha.v8.25820
Stonbraker S, Smaldone A, Luft H, Cushman LF,
Lerebours Nadal L, Halpern M, et al. Associations between
health literacy, HIV-related knowledge, and information
behavior among persons living with HIV in the Dominican
Republic. Public Health Nurs. 2018;35(3):166-175. doi:
10.1111/phn.12382

Khan S, Rai MA, Khanani MR, Khan MN, Ali SH. HIV-
1 subtype A infection in a community of intravenous
drug users in Pakistan. BMC Infect Dis. 2006;6:164. doi:
10.1186/1471-2334-6-164

Lunar MM, Mlakar ], Zorec TM, Poljak M. HIV-1 Unique
Recombinant Forms Identified in Slovenia and Their
Characterization by Near Full-Length Genome Sequencing.
Viruses. 2020;12(1):63. doi: 10.3390/v12010063

Khan S, Zahid M, Qureshi MA, Mughal MN, Ujjan ID.
HIV-1 genetic diversity, geographical linkages and
antiretroviral drug resistance among individuals from
Pakistan. Arch Virol. 2018;163(1):33-40. doi: 10.1007/
s00705-017-3564-1

Chen Y, Hora B, DeMarco T, Shah SA, Ahmed M, Sanchez
AM, et al. Fast Dissemination of New HIV-1 CRF02/A1l
Recombinants in Pakistan. PloS One. 2016,11(12):e0167839.
doi: 10.1371/journal.pone.0167839

Laboratory LAN. HIV Databases 2005-2007 [cited 2022
16/07/2022]. Available from: https:/ /www hiv.lanl.gov/
components/sequence/HIV/search/search.html

Khanani MR, Somani M, Rehmani SS, Veras NM, Salemi
M, Ali SH. The spread of HIV in Pakistan: bridging of the
epidemic between populations. PloS One. 2011;6(7):e22449.
doi: 10.1371/journal.pone.0022449

WATCH HR. Iran: Afghan Refugees and Migrants Face
Abuse. 2013 November 20, 2013.

Memarnejadian A, Menbari S, Mansouri SA, Sadeghi L,
Vahabpour R, Aghasadeghi MR, et al. Transmitted Drug
Resistance Mutations in Antiretroviral-Naive Injection
Drug Users with Chronic HIV-1 Infection in Iran. PloS One.
2015;10(5):e0126955. doi: 10.1371/journal.pone.0126955

Pak J Med Sci

19.

20.

21.

22.

23.

24.

Lin B, Sun X, Su S, Lv C, Zhang X, Lin L, et al. HIV drug
resistance in HIV positive individuals under antiretroviral
treatment in Shandong Province, China. PloS One.
2017;12(7):e0181997. doi: 10.1371/journal.pone.0181997
Asahchop EL, Wainberg MA, Sloan RD, Tremblay CL.
Antiviral drug resistance and the need for development
of new HIV-1 reverse transcriptase inhibitors. Antimicrob
Agents Chemother. 2012;56(10):5000-5008. doi: 10.1128/
AAC.00591-12

Khan S, Qureshi S, Zahid M, Khan BA. Analysis of HIV-1
Drug Resistance in Gulf Countries. Ann Liaquat Uni Med
Health Sci. 2017;1(1):5.

Farrokhi M, Moallemi S, Baesi K, Ahsani-Nasab S, Gholami
M, Sadeghi L, et al. HIV Drug Resistance and Phylogeny
Profile in Naive and Antiretroviral-Experienced Patients
in Tehran, Iran. Intervirology. 2016;59(3):131-136. doi:
10.1159/000452712

Feder AF, Harper KN, Brumme CJ, Pennings PS.
Understanding patterns of HIV multi-drug resistance
through models of temporal and spatial drug heterogeneity.
ELife. 2021 2;10:e69032; doi: 10.10.7554/ eLife.69032
Onsongo S, Abidi SH, Khamadi S, Shah R, Kageha S,
Ojwang P, et al. Prevalence of Transmitted Drug Resistance
Mutations in HIV-1-Infected Drug-Naive Patients from
Urban and Suburban Regions of Kenya. AIDS Res

Hum Retroviruses. 2016;32(3):220-225. doi: 10.1089/
aid.2015.0026

Author’s Contribution:

MZ: Performed the experimental work &

manuscript writing.

MAQ: Did the data analysis & manuscript editing.
YR: Did the sample, data collection and reviewed
the manuscript.

SK: Conceived & designed the study & did
bioinformatics analyses. He is also responsible for
the integrity and accuracy of the study.

e e

2, 3:

1, 4:

September - October 2022 Vol. 38 No. 7

Authors:

Maria Zahid, M.Phil.

Saeed Khan, PhD.
Muhammad Asif Qureshi, PhD.
Yasir Raza, PhD.

: Department of Molecular Pathology,

Dow University of Health Sciences,
Karachi - Pakistan.

Department of Pathology,

Dow University of Health Sciences,
Karachi - Pakistan.

Department of Microbiology,
University of Karachi,

Karachi - Pakistan.

www.pjms.org.pk 1863



	_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

