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Abstract
Abstract                                                                                                  .

Screening and confirmatory tests used in forensic laboratories allow examining the presence of bodily fluids and providing evidence related to sexual assault. Therefore, it is important to conduct confirmatory tests to determine semen quickly and directly.Studies show that semen can be detected even after a long period of time has passed since the crime occurred. The RSID test is considered a vital and important assessment for detecting the presence of the semenoglin protein. It is specialized only for detecting this protein and does not interact with other body fluids or tissues.As well as the use of STK technology, which is considered an advanced technology and was used for the first time in Iraq to detect semen and is widely used in forensic laboratories in France, but it is expensive and is one of the primitive tests in examining semen.The purpose of this study was to evaluate three tests in examining semen stains in cases of sexual assault, two of which are preliminary, which are PSA and STK, and the third is confirmatory (RSID), which is used in the Forensic Medicine Department in Baghdad. Samples (60 samples) were collected from March 2021 until October. In the year 2022, from the Sample Collection Department in the Serology Division of the Forensic Medicine Department, this study showed a positive result for the STK test at a rate of 84%, the PSA test at a rate of 82%, and the RSID test at a rate of 69%.When conducting genetic analysis of these samples, it was noted that the Y chromosome appeared in about 90% of the 60 samples, which shows that the sexual assault actually occurred. Likewise, the match rates for the presence of human alleles appeared in three cases at 100%, and in 13 cases they were different. This difference is due to the exhaustion of the amount of DNA, and it is time to spot. The concentration of semen is very low as a result of exposure to washing or heat. The current study showed that the STK test is more specific in identifying semen through its compatibility with the DNA fingerprint, while the RSID test is more sensitive compared to the result of genetic fingerprint.
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Introduction




[bookmark: _Hlk134341955]1.1Introduction
  Tests currently used to analyses body fluids are classified according to their specificity intwo different categories (presumptive and confirmatory) Presumptive tests providea large number of false positives (i.e. the test is positive although the body fluid is notpresent in the sample). Presumptive tests are unspecific to a single body fluid, so apositive response is due only to the suspicion that the fluid may be present in the stain.Thus, it is always necessary to apply a confirmatory test to confirm the presence of abody fluid in a stain because, by contrast, confirmatory tests are specific to identify aparticular body fluid. A positive response certainly ensures the presence of the searchedbody fluid in the stain under examination (Virkler &Lednev,2009).
  Identification is not always simple because many body fluid stains are undetectable, present in incredibly minute quantities, or combinations. Chemical or enzymatic assays that were frequently presumptive in nature and generally had low levels of specificity or sensitivity were used in identification testing for body fluids. While confirmatory tests rely on microscopic or immunological testing, many early procedures consumed the biological material that was already scarce and were incompatible with DNA profiling, which is an extremely important stage in a wide range of investigations (Butler, 2012). 
Typically, the victim and the attacker are the only witnesses to a sexual assault, making it a concealed crime. Blood, saliva and most importantlysemen are among the personal biological evidence that the perpetrator of this horrific crime frequently leaves behind. The semen evidence served as a trustworthy indicator during the inquiry and helped to establish the sexual assault. The necessity to detect semen, even if it is present in minute amounts and regardless of how old the stain is, is growing as the number of sexual assault cases rises daily. (Harel et al,2015).
A crucial stage in forensic science is the accurate and effective detection of semen and saliva in the case-work materials of sexual assault. Acid phosphatase (AP), an enzyme present in high concentration in the seminal plasma, is typically used to detect semen (Yealhearman et al ,2018).The DNA of the female victim may outweigh that of the male attacker in circumstances like sexual assault. As there will be little interference from the DNA of the female victim in such circumstances, using information from the Y chromosome can be crucial. As a result, attempts to discover and broaden Y chromosomal STR loci have been ongoing. A recent typing technique combining the multiplex amplification of 37 YSTRs using capillary electrophoresis and six dye chemistry has been devised and confirmed by a research team from China. The intention was to strengthen male-specific discrimination (Feng et al,2018).
The polymerase chain reaction (PCR) is used to amplify a collection of short tandem repeats found in the DNA template, and capillary electrophoresis (CE) is used to separate the DNA amplicons. This technique is currently the industry standard for forensic DNA analysis. Different commercial kits have been developed with extra loci that help in sex determination and enhance overlap with current global databases. These include the Applied Biosystems GlobalFiler PCR amplification kit, the QIAGEN Investigator 24plex QS, and the Promega Power Plex Fusion 6C System  ( Ludeman et al,2018 ).
Cutting down the turnaround time for sample analysis which is a significant problem for contemporary forensic DNA analysts. Current methods involve accelerating procedures using methods like shortening DNA extraction incubation durations. Other groups recommend direct PCR as a remedy since it completely eliminates the extraction and quantification stage  (Cavanaugh et al,2018).
On the other handFalse positive PSA test results may be found leading to uncertainty regarding the diagnosis of prostate cancer. False positive RSID-semen test results for semen may be obtained by non-target biological fluids such as breast milk, urine, and vaginal fluid or by non-specific binding events. Heterophilic antibody in the semen is the main factor in falsely elevated PSA (Bangma et al ,2007).
Aims of Study :
1.Evaluate the result from STK test in the sexual assult cases.
2. Assesment the result of RSID test in the samples.
3.Study relationship between STK and RSID tests in sexual assault cases.
4.Evaluate of DNA typing.
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Chapter Two
Literatures Review





2. Literature review
2.1  Forensic science
 provision of information to help answer questions of importance to investigators and to courts of law" is how forensic science is defined. Criminal science, biological science, chemistry science, and medical science together form the complicated field of forensic science. (Siegel et al,2016).Modern forensic science finds and analyses relevant evidence using scientific methodology and technology, assisting courts in dealing with criminal or civil offences.Since the word "forensic" originally meant "public" or "open court," it is generally understood that it refers to the application of science to the resolution of public concerns (Jackson et al, 2006). As a result, the foundation of forensic science is evidence. Any evidence from a crime scene or criminal investigation used to establish the guilt or innocence of a person using a scientific technique can be viewed as the responsibility of a forensic science expert.Because it offers a scientific approach to link the relationship between criminal scene investigations and legal difficulties, forensics is ideally viewed as the viaduct connecting the judiciary, law enforcement, and legislation sector. This is a crucial component of creating the justice of the law from a long-term perspective. The general forensic missions are broken down into three components based on the evidence that interests them: evidence analysis, court testimony of evidence, and criminal scene investigation(Leung,2006).                                                                        
2.1.1 Forensic  Serology
Modern forensic science heavily relies on forensic serology. Identification of body fluids is the main task of forensic serologists. It focuses on determining whether a sample under scrutiny contains blood, semen, saliva, or other body fluids ( Li, 2008). 
In many assault cases, particularly those involving sexual assault, there may be biological evidence of forensic interest. A forensic medical examination (FME) is necessary immediately in cases of sexual assault since it is a severe social and public health issue. These cases are known as acute cases because there was less than 72 hours between the assault and the FME (Gomes et al  ,2014) 
 Because they include information that enables investigators to identify their corresponding owner by analysing the DNA (deoxyribonucleic acid) content, bodily fluids are incredibly helpful forensic evidence. The detection of biological evidence at the crime scene has become one of the goals of law enforcement officials during ocular examination since DNA testing has gained enormous relevance for solving crimes. In accordance with Locard's principle, "every contact leaves a trace," a small portion of the offender typically remains in the scene of the crime while a small portion of the locale departs with the offender (for example, in homicides that result from physical contact between the victim and the aggressor, residues from the victim are likely to be discovered on the attacker and vice versa  (Locard et al, 1992.) 
   After trace detection, the forensic process continues with evidence analysis to obtain information about the source(identity) or activity (why the trace is where it is) and how it might relate to a proposed crime scene. Technically, a biological fluid comes from a living being. In the forensic field, the biological fluids of interest are body fluids, which come from a human being, especially those from the attacker. Body fluids generated by human beings include blood, semen, saliva, vaginal fluid, urine, sweat, breast milk, tears and mucus. Undoubtedly, blood, semen and saliva are found in larger amounts than the others at crime scenes, and thus, they have been the most studied (Lawrence et al, 2012).
The tests that are currently used to evaluate bodily fluids are divided into two categories (presumptive and confirmatory) based on their specificity. Numerous false positive results are produced by presumptive testing (i.e., the test is positive even though the bodily fluid was not present in the sample). Because presumptive tests cannot distinguish between different biological fluids, a positive result only indicates that the fluid may be present in the stain. Therefore, since confirmatory tests are specialised to identifying a particular body fluid, they must always be used to establish the existence of a body fluid in a stain. A positive result ensures that the bodily fluid being searched is present in the stain being examined (Virkler et al,   2009).
In medicolegal practise, identifying seminal stains is frequently quite helpful, especially in situations involving claimed rape, sexual assault, sexual homicide, or even adultery. One of the main goals of the forensic laboratory investigations into sexual assaults is to sample and examine any biological material, such as smears or other samples taken from the perpetrator or victim, stains discovered on clothes or other linen, or other evidence pertaining to the assault, for the presence of semen, with the potential to link them (Parnis et al,2000).
The search for seminal stains on the evidence in sexual assault cases can actually be divided into two steps. The stain must first be identified. The stain will next be studied to confirm its identity, and it may even be analysed to determine the blood type of the person from whom it came. Additionally, forensic scientists can use DNA typing to successfully connect a suspect's material to their seminal work.(Saferstein  ,2001)When a potential body fluid is discovered at a crime scene, a particular form of light or chemical addition may be required to visualize the stain . Presumptive tests are initially used to give some indication as to the identity of the substance, and further confirmatory tests are then conducted to confirm the origin of the sample (Shaler,2002)

Forensic DNA analysis can be used to create individuality. However, forensic DNA analysis cannot take the place of or substitute for the identification of body fluid. For instance, if a stain from a victim's clothing was subjected to forensic DNA analysis for a sexual assault case and the stain's DNA profile was discovered to match an alleged suspect, one may draw the conclusion that the suspect's DNA was discovered on the victim's clothing, thereby establishing a link between the victim and the suspect, based solely on the results of the DNA profiling (Bond & Hammond ,2008).
To validate that the sample actually contains the required physiological fluid, presumptive and confirmatory assays can be employed for bodily fluid identification. The PSA test is an example of a presumptive assay that has the advantages of being sensitive, rapid, and simple to use. The presence of the questioned bodily fluid may be present if a presumptive assay yields a positive result (Thomas et al,2005).
For the research of forensically important body fluids, several different types of analysis methods have been developed for more than a century. Currently, chemical tests, immunological tests, tests for protein catalytic activity, spectroscopic techniques, and microscopy are utilised to identify forensic bodily fluids. Some of these techniques, including the luminol and Kastle-Meyer blood tests, are presumptive tests that are utilised as screening assays ( Allery et al, 2001).
Others are confirmation tests, such as the microscopic detection of sperm cells, that will unambiguously establish the existence of a certain body fluid. Although they have some advantages, the majority of catalytic, enzymatic, and immunologic tests that have been used as presumptive or confirmatory methods have several drawbacks, including low specificity, low sensitivity, sample destruction, instability of the biomolecules assayed, or incompatibility with subsequent individual identification assays (Romero et al, 2011).
Confirmatory assays take longer to perform than presumptive assays, though.  Body fluid analysis is a crucial component of several professions, including medicine, veterinary science, and forensic science. Serology, from a forensic perspective, entails the examination of bodily fluid traces, which is a fundamental component of forensic investigations, especially for severe crimes like murder, homicide, and sexual assault (Zapata et al, 2015).
     Biological evidence can ultimately be used to build a DNA profile, but there are other sorts of analysis that can be used in advance of, or in conjunction with, DNA profile comparisons to support assertions or conclusions. In 2015, Zapata et al. examined numerous research regarding the use of spectrometric methods in the forensic study of bodily fluids.
Through more complex statistical studies that used variable selection techniques (such as algorithms (GA)), it was possible to differentiate these physiological fluids almost completely with the lowest prediction accuracy of 96.4% for external validation (Muro et al ,2016).
Crime scenes are not always clean, so contaminations happen frequently. In one investigation, bloodstains were contaminated with three common materials—dust, sand, and soil—to simulate relatively real-world forensic samples ( Lednev et al ,2017).
2.2 Sexual assault crimes
   Sexual assault is pervasive,There is no disputing it. However, political instrumentalization of sexual violence is also common and frequently sensationalised and exaggerated in its breadth and threat. Whether in connection to sectarian strife, the deception and complicated relationships between western and Middle Eastern political figures, or the demonization of asylum seekers and migrants, it is employed as an othering and dehumanising tool (Alinia et al, 2013).
For instance, those of us who reside in Europe are accustomed to the obsession with honour crimes in European immigration politics. Honor-based crimes and homicides are unquestionably a big issue (Beghikani et al, 2010).Both women and men have experienced the psychological impacts of sexual assault, which have been well-documented. According to studies, both men and women who have experienced physical or sexual assault frequently exhibit signs of depression and anxiety, substance misuse and dependence, sexual dysfunction, and post-traumatic stress disorder. Additional common complaints from victims include feelings of self-blame and guilt as well as issues with interpersonal relationships (Archer & Davies, 2005).
From the standpoint of forensic intervention, few nations have formally established rules for evidence handling, specifically in cases of acute sexual assault (ASA), notwithstanding certain published protocols and recommendations. Even when they are accepted, recommendations may differ throughout institutions, regions, and even the same nation. However, precise rules created by the scientific community are required to standardise the FME of ASA victims and the credibility of forensic practises, both of which are crucial during legal proceedings (Vieira et al ,2013).
These principles will enable a timely and thorough forensic examination while optimising forensic intervention, reducing unnecessary variances in the procedures, and enhancing communication among various organisations and professions. These guidelines should include management of biological evidence for DNA analysis tests as a key component ( Magalhaes  ,2013).
 The fact that sexual assault victims are substantially more likely to report having suicidal thoughts and to attempt suicide is particularly alarming. Confussion about sexual identity, masculinity, and sexual orientation following an assault, especially if the attacker is a man, is one issue that may be specific to men. While heterosexual victims may be perplexed about their sexuality and masculinity, particularly if their body responded sexually during the assault, homosexual victims may have internalised homophobia and believe that the assault was a punishment for being gay (Garnets et al ,1990).
 Due to the dearth or absence of spermatozoa in the semen samples, some sexual assault cases are challenging to resolve in the forensic laboratory. Best practises use a variety of ways to evaluate the samples being studied before DNA typification. For instance, a deficiency of spermatozoa has been noted in a sample in some assault cases. Numerous circumstances, including the aggressor's zoospermy or oligospermy as well as the probable length of the post-intercourse phase or the frequent penetrations without ejaculation, may account for this absence( Soares et al, 2007).
The ability to identify this aggressor type through the study of the semen of zoospermic samples is demonstrated by the value of short tandem repeats from the Y-chromosome (Y-STRs); however, if the biological fluid is not first characterised, the case may be mistaken for a false negative. Multiple tests must be used in order to give particular samples priority ( Jobling  ,1997).
For instance, acid phosphatase (AP), which is sometimes used inappropriately for semen searching purposes, is regarded as a non-diagnostic test but is highly sensitive and the primary method to locate items for semen investigation. Current forensic laboratories use it to prevent underestimating the presence of semen ( Lewis et al, 2012).
 In fact, AP can and should be recognised when choosing samples for microscopy because it is present in seminal plasma at concentrations 400 times higher than those in other body fluids. Although classic biochemical procedures are still employed for forensic purposes since RNA is less stable in casework materials, other recently developed technologies based on RNA have been identified that could provide more specificity than those methods(Wang et al,2012).
The confirming test utilised in forensic instances is sperm cytology (SC), but alternative methods are effective when sperm cells are not present to serve as a guide for further investigation. The prostate-specific antigen (PSA) and AP are no longer confirming tests, but they can still be useful for semen research in many facilities( Allery et al ,2003).
PSA is an antigen that is present in both male and female bodily fluids, hence it should only be employed as a last resort after all diagnostic techniques have been exhausted. The two main protein components of the coagulum created by freshly ejaculated human semen are known as semenogelin (Sg) I and semenogelin II. Sg cleavage products are detectable by two monoclonal antibodies against human Sg in the RSIDTM-Semen test, confirming Sg as a biomarker for the identification of semen. The seminal vesicle is the principal source of these proteins, while Sg I and II can also be found in the prostate and epididymis ( Hobbs et al, 2010).		
2.3 Semenfluid
Spermatozoa, seminal plasma, and epithelial cells make up human semen. The secretions from many male accessory reproductive organs, including the epididymis, seminal vesicles, prostate, vasa deferens, bulbourethral, and urethral glands, are combined to form the seminal plasma ( Harel et al ,2015). A glycoprotein with a molecular weight between 10,000 and 120,000, SAP. It is a dimeric protein composed of two subunits with molecular weights between 50000 and 55000 dalton and an orthophosphoric monoester phosphohydralase that catalyses the hydrolytic removal of an ester linked phosphate group from a monophosphate substrate with an ideal pH of 4.9 (Chang ,2011)A crucial stage in forensic science is the accurate and effective detection of semen and saliva in the case-work materials of sexual assault. Acid phosphatase (AP), an enzyme present in high concentration in the seminal plasma, is typically used to detect semen (Yael et al, 2018). Acid phosphatase enzyme, which is water soluble and found in high concentrations in seminal fluid compared to other body fluids, is a reaction that can be obtained using the method currently used by operational forensic science laboratories in 2 minutes ( Paul et al , 2013).
 A questioned extractor is tested directly or indirectly for the presence of semen on a surface in order to perform the Acid Phosphatase (AP) Brentamine test. A drop of the extract is applied to the filter/blotting paper for direct testing.   In the event of indirect testing, pressing dampened filter or blotting paper on the surface of a potentially visible semen stain will transfer some seminal fluid onto the paper. The filter/blotting papers are then examined using a chemical reagent, which turns purple when acid phosphatase is present, changing the hue from orange to purple. This is because the -napthyl phosphate is hydrolyzed to create -napthol, which combines with a salt of Brentamine Fast Black/Blue to form a purple azo dye(Davidson &Jaloweicki,2012) 
 Both presumptive and definitive tests are performed when identifying semen, which can be crucial evidence in support of a sexual assault claim. Seminal fluid contains large amounts of the enzyme seminal acid phosphatase, which can be detected using a straightforward test (Allard et al, 2007).
 Although in much lower concentrations, other physiological fluids including saliva and vaginal secretions can contain the enzyme and can therefore produce a favourable outcome. Protein P30, a prostate specific antigen (PSA), is another indicator for identifying semen  (Graves et al, 1985).
 Since PSA is created separately from the production of sperm, it can be utilised for both spermic and azoospermic samples, which is an advantage over the acid phosphatase reaction. The spermatozoa must be stained in order to be seen under a high power microscope for a conclusive test for semen; popular dyes include haematoxylin and Christmas tree stain (Allery et al, 2001).
Seminal fluid is another name for semen. The gonads (sexual glands) and other male sexual organs secrete it. Ejaculation is the term used to describe the semen-discharge process. Another type of genetic material is semen. The average healthy male ejaculates between 2 and 5 ml of semen, which is made up of sperm cells (spermatozoa) and seminal fluid. The typical sperm count per millilitre of semen is between 10000000 and 100000000 spermatozoa ( Baer ,2003)
    The secretions of numerous accessory glands are combined to form the complicated mixture of glandular secretions that is seminal fluid. About 60% of the ejaculate is made up of seminal vesicles fluid, 30% is prostatic fluid secretion, and 5% is each of the epididymis and bulbo urethral secretions. The seminal vesicles release a variety of proteins that contribute to the ejaculate's coagulation. In addition, flavin found in seminal vesicle fluid causes semen to glow when exposed to ultraviolet light. Prostate-specific antigen (PSA) and acid phosphatase (AP) are both highly present in this region of the semen. Both serve as helpful semen identifying markers in forensic laboratories (Manual,2005).
The sperm cell is composed of four distinct parts: A spermatozoon's head, neck, body, and thin, long tail make up its major components.
Head: The head is formed like a flattened ellipse and contains a crosome, a nucleus with tightly packed chromosomes and enzymes, at the tip of the head.
Neck: It has two centrioles, one typical (the proximal centriole) and one unusual (the distal centriole).Mitochondria are spiralled around a central filamentous core that is present in the middle of the piece. Spermatozoon motility is controlled by the tail or flagellum as seen in fig.(1.1) 
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Figure (2.1) This figure show morphology of spermatozoa which consist of four parts head, neck, mid piece and tail(Barroso,2009).


The physical examination of semen was,Colour: Yellowish white, thick, glossy, and opalescent, with a distinct seminal aroma in the discharge.Seminal stains have a starchy texture.Appearance: Clothing sent for forensic analysis is typically stained with a range of stains, some of which are reddish in colour under normal lighting while others are brown, yellow, or faintly grey (3).Seminal stains on the VSC 6000 instrument are identified. ( Gottardo et al,2011)
2.4 RSID .semen test
The Blood, Saliva, Semen, and Urine Kits from Rapid Stain Identification (RSIDTM) are lateral flow immunochromatographic strip tests created to distinguish between one of four body fluids from biological residue on forensic evidence recovered from crime scenes. An immunochromatographic technique called RSID-Semen employs two mouse monoclonal antibodies that are focused on human semenogelin.On a conjugation pad that is placed below the sample window, one of these antibodies is deposited and conjugated to colloidal gold. On a membrane connected to the conjugate pad, the other antibody is striped onto the ''Test line''. Anti-mouse IgG antibody makes up the membrane's "Control line," which is employed as an internal check ( Virkler  and Lednev, 2009).
 In order to determine the location of the seminal spot and separate it from other contamination, such as saliva, vaginal secretions, and other body fluids using a technique that is specifically designed to identify semen stains, preliminary tests are then carried out on the ovaries. These include recording the colour, type, and location of the spots in the eye through colour and texture (Holtkötter ,2018).
The RSIDTM set of lateral flow tests are frequently used to examine forensic evidence. Like the majority of lateral flow strip tests, RSIDTM tests are qualitative. The presence or absence of a single, clearly visible red or blue line at the "Test" position on the strip, 10, or 15 minutes after adding the sample to the sample well (saliva, semen, blood, or urine, respectively) determines whether the test is positive or negative. The strip test results are assessed visually, and no image analysis or optical reader is needed to score the test (Sikka et al, 2015)
There is usually little to no uncertainty regarding the outcomes of the analysis for samples measured using lateral flow methods; either the Test band is visible or it is not. However, a handheld reader that can record and score the tests can be an advantageous tool in field situations, when testing materials that are at or close to the device's limit of detection, or in the hands of less experienced workers (Harbison & Fleming  ,2016).
2.5 STK –Sperm Tracker Test
 Due to the detection of Semen Traces from Sexual Assault Evidence, Forensic Tools in conjunction with AXO Science is able to provide STK® Sperm Tracker to our local clientele. Being able to identify the offender's semen traces on evidence is essential for correlating the victim's claims throughout the official inquiry phase because sexual assaults are frequently unseen (Kobus  ,2002).
The Sperm Tracker (STK) test's basic premise depicts a particular piece of paper that has been chemically impregnated. Specific reagents react with the acid phosphatase present in human semen. This enzyme reacts with STK Sperm Tracker when it is present in the examined data. The precise stain that has been exposed can be seen using a UV light.DNA is not harmed by STK Sperm Tracker, and possible DNA extraction is unaffected. It enables sample collection directly on the evidence so that the sample can be subjected to genetic analysis ( Karchewski  , 2014).
 Finding semen traces from sexual assault evidence quickly is frequently a challenging task. The STK® Sperm Tracker would be the best option due to the high number of false positive traces that can happen when Forensic Light Sources are used for the express purpose of tracing semen evidence as well as the time and expenses associated with removing false positives from the study. Additionally, one can acknowledge that a sizeable portion of semen traces are not identified by other light sources that are on the market, depending on the fabric and colour (Steendam  ,2013).
2.6 Human Identification
The definition of genetic profiles allows for the identification of human genetic material for forensic use. An individual's unique set of genomic loci is phenotypically described by their genetic profile, often known as their genetic fingerprint. Currently, only genetic profiles obtained from autosomal short tandem repeats (STR) should be used for genetic fingerprinting in accordance with international standards, particularly those of the European DNA Profiling Group (EDNAP). However, autosomal DNA is severely damaged or not present at all in a sizable majority of human identification scenario (Budowle et al, 2003) .

2.6.1 DNA typing
The term "DNA typing" refers to a broad range of techniques for analysing genetic variants. Each method is at a different stage of technical development and has its own advantages and limits. There are three phases in each DNA typing technique:
1. Lab analysis of samples to identify genetic marker types at several potential variation sites.
2. Comparison of the samples' genetic marker types to see if they match and, if so, if the samples could have originated from the same source.
3.If the kinds are similar, statistical analysis of the types' population frequency will be used to estimate the likelihood that the similarity was discovered by ( Freeman et al,1997).
It is crucial that clear, dependable protocols be created for carrying out each of the three phases before any specific DNA typing technology is employed for forensic reasons. There is no scientific disagreement regarding the validity of the fundamental ideas underlying DNA typing: researchers concur that humans have significantly different DNA from one another, that this variation can be detected in the lab, and that DNA comparison can be used to distinguish samples from different people (Williams & Johnson ,2004).
However, a specific DNA typing technique might or might not be forensically valid in terms of science. A method must be extensively characterised in both research and forensic settings to ascertain the conditions under which it will and will not produce trustworthy results before it can be approved as acceptable for forensic usage. It is useless to discuss the accuracy of DNA typing in general, i.e., without mentioning a specific technique ( Pugliese ,2000).
Some states have implemented laws relating to the acceptance of DNA typing results that are ambiguously worded and fail to identify the procedures that are meant to be covered. These restrictions obviously only intended to apply to single-locus probe conventional RFLP analysis on Southern blots, the only technique in widespread usage at the time the laws were passed. We believe that courts will acknowledge the restrictions imposed by such statutes. 
 The highest standards of scientific rigour in analysis and interpretation should apply to forensic DNA analysis. Due to the probative value of DNA testing, which can outweigh all other types of evidence in a court of law, and the complexity of DNA testing procedures, which prevents judges and juries from properly weighing and evaluating conclusions based on different standards of rigour, such high standards are necessary(Laurie et al,2016)
   There are too many ways currently in use or being considered, and there are also too many difficulties that must be covered in-depth for each method, therefore the committee is unable to provide thorough technical descriptions of DNA typing in this study. Instead, our primary objective is to offer a broad framework for assessing any DNA typing approach.The benefits of Y-STR analysis over autosomal STRs include: 1) the ability to obtain a male profile in the presence of significant amounts of female DNA; 2) the lack of a requirement for differential extraction of the sperm and non-sperm (i.e., epithelial and other cells) fractions; 3) the ability to analyse azoospermic semen samples from vasectomized males; and 4) the ability to frequently identify the male contributors in multiple rape 5) Quick exclusion of suspects is possible .Due to the single allele per locus profile, interpretation is made simpler, and multigenerational male lineage investigations can be carried out (Shewale et al, 2003).
 However, Y-STRs have fewer restrictions than using autosomal STR loci. Since there is no recombination at the loci of interest on the Y-chromosome, the product rule cannot be used to calculate the total frequency of multiple loci. As a result, discrimination has less of an impact, and situations of non-exclusion require additional research. Second, there isn't yet a database for convicted criminals. On the Y Chromosome, more than 200 STR loci have been discovered (Kayser et al,2002).
Some of these loci have shown promise in applications involving human identification.   For forensic DNA analysis in the United States, the Scientific Working Group on DNA Analysis Methods (SWGDAM) has identified a set of eleven loci: DYS19, DYS389I, DYS389II, DYS390, DYS391, DYS392, DYS393, DYS385a/b, DYS438, and DYS439 (Budowle et al, 2003).
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3. Material and Methods
3.1. Material
3.1.1 Instruments and equipment 
Instruments and equipment used in this study are listed in Table 3.1
Table (3-1):Instruments and equipment used in the study
	NO.
	Name
	Model
	Manufacture
	Origin

	4
	Biological Safety Cabinet
	Class ll
	AL-BARA
	Iraq

	1
	Cooling Centrifuge
	MIKRO220R
	Hettich
	Germany

	2
	DNA extraction machine
	Maxwell TM315
	Promega
	USA

	3
	Freezer(- 30°C)
	700/2TN-2TS
	Angelantoni
	Australia

	5
	Incubator
	B 28
	Witeg
	Germany

	6
	Micro centrifuge
	TG16A-WS
	Hettich
	Germany

	7
	Micropipette
	2-20ul,100-1000 ul,0.5-10 ul
	Nanolytik
	Germany

	8
	PCR thermocycler
	GeneAmp9700
	Applied biosystem
	U.S

	9
	Real time PCR
	Veriti 96well
	Applied biosystem
	U.S

	10
	Scalpel Blades
	SM3746
	Soild
	China

	12
	Shaker
	VRN-480
	Gemmy
	Taiwan

	13
	Stainless steel un winder
	Local
	AXO Science
	France

	14
	Thermo mixer
	Comfort 5355
	Diahan
	Germany

	11
	Tweezers
	TW-CTF-1
	Soild
	China

	15
	UV lamp
	VILBER VL-6.L
	AXO Science
	France

	16
	Vortex Mixer
	F202A0175
	VELP scientific
	Italy

	17
	Water Distiller
	5,12 Liters(0.5-1.5L/h)
	Suez
	Germany



3.1.2. Kits and Reagents
The commercial kits and reagents that are used in this study are illustrated in Table (3.2).
Table (3.2) The commercial Kits and Reagents used in this study.
	NO.
	Name of Item
	Product code
	Company
	Origin

	1
	Casework Extraction Kit
	DC6745
	Promega
	USA

	2
	Power plex system
	DC8902
	Promega
	USA

	3
	Power Quant System
	PQ5002
	Promega
	USA

	4
	PSA Semiquant
	PSM400F
	Promega
	Germany

	5
	RSID-Semen
	Cat#0203
	Promega
	Germany
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3.3 Method
3.3.1 Subject
In this study, 60 samples of underwear were taken. 18 samples were male and 42 samples were female. Their ages ranged from 4 years to 35 years. They were collected in the Forensic Medicine Department in Baghdad. The purpose of this was to conduct preliminary examinations, including (STK test) those used for the first time in Iraq, as well as examinations Confirmation to ensure that these clothes contain semen contamination.
3.3.2 Collection of samples
   60 samples were range from 4 to 35 years. The scientific Ethics committee of Al-Muthanna University approved this study and that was within the cooperation protocol between Al-Muthanna University and the Iraqi Ministry of Health.
  This work was conducted at the Medico legal Directorate, Iraqi Health Ministry. Samples are received through the Department of Sample Collection for that specific station of information and highlights of evidences from criminal cases in Baghdad and other governorates. 
   They are clothes that may contain semen contamination from suspects or victims in sexual assault cases. They are kept under special conditions and sealed. After receiving them, they are opened in a sterile environment, and gloves are worn to protect the sample from contamination.
3.3.3 Preliminary test
3.3.3.1 STK test
 The STK Sperm Tracker is a test that presumes to find human male sperm. The STK Sperm Tracker paper was cut to suit the evidence, and the absorbent side was liberally soaked using the spray with demineralized water (about 150 to 200 ml).The evidence was covered with STK Sperm Tracker paper, with the moistening and absorbing side up and the reading side facing the evidence. (Evers H,2009)
  A was placed on top of a sandwich of STK Sperm Tracker paper and evidence for three minutes, with the laminated reading side up. During pressing and when opening the press, the STK Sperm Tracker and the evidence must remain stationary. The UV light-Vilber VL (365-366nm) and darkness are used to make the revelation, with the UV light being positioned roughly 50 cm above the laminated reading side. A blue fluorescent signal is observed in a positive case, while no fluorescent signal is obtained in a negative case ( Borges et al,2017).
3.3.4 Confirmation tests
3.3.4.1 PSA test
The semen spots are sliced and put in a 2 ml microcentrifuge tube after the STK testing identifies their position. The extraction buffer was then added in accordance with the piece's size, followed by a brief vortex and 30 minutes of shaker shaking. After adding three drops of the mixture to the PSA cassette, the result could be read after ten minutes; the result window may display up to three lines (Macalusao et al,1999)
Only PSA-positive samples will show the test result line (T), and even then, the line's colour intensity will depend on how much PSA is present in the sample. The control line (C) checks for potential application errors and ensures the integrity of the test components. After the test is completed successfully, this line is always visible. Internal standard: a PSA concentration of 4ng/ml is represented by the line's colour intensity (Hobbs ,2010).
3.3.4.2 RSID –semen test
Two anti-human semenogelin monoclonal antibodies are used in a lateral flow format in the RSID-Semen immunochromatographic strip test to detect the presence of semengelin.It is a protein made by seminal vesicles that causes the coagulum found in ejaculate. The human semen is particular to RSID-Semen.
Procedure
1. cassette was taken out of the foil bag.Get rid of the silica gel desiccant.
2.To make the test sample have a total volume of 100 l, the extract was combined with an aliquot (maximum of 20 l) and RSID Universal Buffer.
3. A sample was inserted to the sample window in the RSID-Universal Buffer. When the sample was introduced to the sample window, time began.
4.Samples yielding a faint positive or negative result were diluted 1:10 and retested due to the high Dose Hook effect.
5. Results were tallied after 10 minutes as indicated in the scoring results diagram below.
RSID-Semen should be evaluated exactly 10 minutes after the addition of sample. The results are interpret according to what is shown in the fig. (3.2)
[image: Evaluation-of-a-RSID-Saliva-kit-after-10-minutes-showing-examples-of-a-negative]
Figure (3.2) Illustrates expected results of RSID –semen test: i) A visible red line at the Control (C) position only indicates a negative result. No human semen detected. ii) Visible red lines at both the control (C) and Test (T) positions indicate a positive result . Human semen detected. iii) A visible red line at the Test (T) position only indicates a failed test.

3.3.5 Extraction DNA of semen sample
DNA was extracted from semen samples using a casework extraction kit (table 3.3) that was similar to a Maxwell equipment for DNA extraction.
3.3.5.1 Preparation of Stock proteinase K solution
One tube of lyophilized proteinase K is combined with 556μl of nuclease-free water and gently inverted to dissolve. the final concentration of proteinase K will be 18mg/ ml proteinase K solution was kept at -10°C.
3.3.5.2  DNA  extraction of Semen
1. A labelled Click Fit Micro tube should have a solid substrate (such as cloth) at the bottom.1.5 ml
2. After briefly vortexing the extraction mix, 400ul of the mixture—which contains proteinase K, thioglycerol, and extraction buffer—was put into each Click Fit Micro tube holder.   
3. Quickly vortex the sample for 5 seconds, then tightly close the tube lid and incubate it for 30 minutes at 56°C. 
4.  A DNA IQ Spin Basket and a clean 1.5 ml click-fit microtube were added. With the swab or piece of cloth towards the spin basket's bottom, the sample should be transferred to it using forceps. After moving the lysate to the spin basket, seal the incubation tube.
5. A microcentrifuge was utilized, running for two minutes at 14000 rpm at room temperature. With care, remove the DNA IQ spin basket. 
6. The extract was added to the 200ul Lysis Buffer tube..
7. After the tube's cover was tightly closed, the sample was vortexed for 5 to 10 seconds.
8. Now read the sample. Use the Maxwell Device to automate the extraction of DNA and add the extract to the 200ul lysis buffer tube(Grubbet al,2010).
3.3.6 Quantitative of Human DNA by Real time PCR
 Using the Power Quant System (Promega, USA) and HID Real-Time, PCR analysis software version 1.2, human DNA quantity and the presence of human male DNA in a sample were determined. Additionally, the DNA degradation can be assessed using this technique( Holland et al,1991)
3.3.6.1Serial Dilution of the Power Quant® Male g DNA Standard
Each time it is used, the Power Quant® Male g DNA Standard vortex is properly cleaned. In order to calculate the concentration of autosomal, Y, and degradation targets in the unknown DNA samples, serial 25-fold dilutions of the Power Quant® Male g DNA Standard were carried out. These dilutions were subsequently amplified to produce four-point standard curves. To precisely measure unidentified DNA samples, precise serial dilution of the Power Quant® Male g DNA Standard is required carefully (Hudlowet al ,2008).
The Power Quant® Male g DNA Standard can be diluted using the Power Quant® Dilution Buffer (pH 8.0). For the following step, serial dilutions of the Power Quant® Male g DNA Standard made with Power Quant® Dilution Buffer can be kept at 4°C( Bustinet al,2009).
1.  Overnight, the Power Quant® Male gDNA Standard was kept at 4 °C. Practically, the Power Quant® Male g DNA Standard was vortexed three times at high speed for 10 seconds each time to completely defrost the Power Quant® Dilution Buffer.
2.  The following concentrations were tested in three tubes: 2, 0.08, and 0.0032ng/l.
 3.  The Power Quant® Male g DNA Standard was generated using fresh serial dilutions as shown in Table 3.5. 
Vortex each dilution for ten seconds prior to obtaining an aliquot for the subsequent dilution. The pipette tips should be changed in between dilutions. 

Table( 3.3) Serial Dilution of the Power Quant® Male g DNA Standard (25-Fold Dilutions).
	DNA Concentration
	Volume of Power Quant®
Male g DNA Standard
	Volume of Power Quant®
Dilution Buffer

	50ng/µl
	Use undiluted Power Quant® Male g DNA Standard
	0µl

	2ng/µl
	4µl of undiluted Power Quant® Male g DNA Standard
	96µ

	0.08ng/µl
	4µl of 2ng/µl dilution
	96µl

	0.0032ng/µl
	4µl of 0.08ng/µl dilution
	96µl


3.3.6.2 Reaction Setup
For each pair of reactions, a control reaction without a template was included. In place of the template DNA, 2 l of water was supplied to these processes. A DNA concentration of >1.0 pg per 2 l of input volume for the NTC reaction suggests the presence of contaminating DNA, even though no amplification product was produced.
1.At room temperature, the Power Quant® 2X Master Mix, Power Quant® 20X Primer/Probe/IPC Mix, and water were totally defrosted.  
2.  For 10 seconds, a vortex was used to combine the Power Quant® 2X Master combine and Power Quant® 20X Primer/Probe/IPC. After mixing, avoid centrifuging since this could concentrate the primers and probes at the tube's bottom.
3.It was established how many reactions, including NTC reactions, would be set up.
4. The volume of each ingredient was calculated to make enough reaction mix for the number of reactions determined Step 3 using Table (3.6).  
Table:( 3.4) Preparation of Reaction Mix for DNA Quantification Using the Power Quant® System
	Component
	Volume per reaction
	Final concentration

	Water, Amplification Grade1
	7µl
	 7µl ×number of samples

	Power Quant® 2X Master Mix
	10µl
	10µl× number of samples

	Power Quant® 20X Primer/Probe/IPC Mix
	1µl
	1µl×number of samples

	DNA template
	2µl
	2µl

	Final volume
	18 µl
	20µl


The water volume assumed 2 l of template for every 20 l of reaction. if the template's volume is different.  
5. The reaction mix is made by combining the quantities of water, amplification grade, power quant® 2x master mix, and power quant® 20x primer/probe/IPC mix calculated in step four.
6.The vortex will mix for 10 seconds. without centrifuging after mixing.  
7.In a Micro Amp® optical 96-well reaction plate, 18 l of reaction mix were added to each reaction well.
8.The wells with a known or unknown DNA material were created using 2 l of the Power Quant® Male g DNA Standard.
9.Amplification Grade Water, 2µl of, was introduced to the NTC reaction. 
10 .Optical adhesive film from Micro Amp® was used to seal the plate.
11. To gather the contents of each well at the bottom, the plate was quickly centrifuged. Thermal cycling can begin on the plate 
Prior to the thermal cycle, the plate was shielded from prolonged light exposure or high temperatures. 
3.3.6.3 Thermal Profile
The thermal profile of real time PCR consist of  holding stage for 2 minutes at 98°C for 39 cycles , step 1at 98°C for 15 seconds and step 2 at 62°C for 35 seconds.  
3.3.7 PCR technique
For the amplification of samples using direct amplification and extracted DNA, the Power Plex® 21 System was created. The method enables co-amplification and four-color fluorescence detection of 21 loci (20 STR loci and Amelogenin), including Amelogenin, CSF1PO, FGA, Penta D, Penta E, TH01, TPOX, and D1S1656, D2S1338, D3S1358, D5S818, D6S1043, D7S820, D8S1179, D12S391, D13S317, D16S539, D18S51, D19S433, D21S11, Amelogenin, CSF1PO, FGA, Penta D, Penta E, TH01, TPOX and vWA ( Edwards, et al, 1991 ).
3.3.7.1Amplifcation Setup
1.Amplification Grade Water, Power Plex® 21 5X Master Mix, and Power Plex® 21 5X Primer Pair Mix were all completely thawed.
2.The predetermined amount of responses will be posted. This included both positive and negative control responses.
This amount should be increased by one or two reactions to accommodate for pipetting inaccuracy. Even yet, just a modest amount of each reagent is used in the PCR. Additionally, it ensures that each answer uses the exact same PCR amplification mix.   
3.An unmarked, clean plate was employed for the reaction assembly. Decide how many empty 0.2ml reaction containers are required instead, and label them appropriately.
4. Each reagent listed in the table(3.5) was poured into a clean tube in the final volume. 
Table (3.5) PCR Amplification Mix for Amplification of extracted DNA
	PCR amplification mix component
	Volume per reaction
	Final volume

	Water, Amplification Grade
	To a final volume of 25 µl
	

	Powerplex21 5x Master Mix
	 5µl
	5µl×number of samples

	Powerplex21 5x primer pair mix
	 5µl
	 5µl×number of samples

	Template DNA(0.5ng)
	Up to 15 µl
	

	Total reaction  volume
	25µl
	


5.After vortexing the PCR amplification mix for 5–10 seconds, it was pipetted into each reaction well.
The PCR amplification mixture wasn't kept in storage for very long.   As soon as the mixture was ready, it was poured onto the reaction plate's wells. Each well had DNA inserted as quickly as possible, and heat cycling followed right away.
6.To the PCR amplification solution in the corresponding well, template DNA (0.5ng) for each sample was added.    
For 0.5ng of DNA template, the Power Plex® 21 System has been balanced and optimized. Based on internal validation results, a different amount of DNA template may have been employed.
7. The 2800M Control DNA tube was vortexed before an aliquot was diluted to 0.5 ng in the selected template DNA volume for the positive amplification control. A reaction well containing a PCR amplification mix has 0.5ng of diluted DNA added to it.
8.To construct the negative amplification control, water and amplification grade were pipette into a reaction well containing PCR amplification mix instead of template DNA.   
9.The tubes had been shut.  To get rid of any air bubbles and move the contents to the bottom of the wells, the dish was briefly centrifuged.
3.3.7.2 Thermal Cycling
This process includes loading the tubes, sealing or covering the plate, the number of cycles, the injection conditions, and the amount of template DNA. To get rid of any air bubbles and move the contents to the bottom of the wells, the tube was briefly centrifuged. Promega's testing demonstrates that 30 cycles are effective for 0.5ng of pure DNA templates. Internal validation must be carried out as shown in Table (3.6) below:
Table (3.6) Thermal profile of PCR technique
	Temperature
	Time
	No.cycles

	96°C
	1min
	1

	94°C
	10 sec
	30

	59 °C
	1min
	

	72°C
	30 sec
	

	60°C
	
	1


  Continue with fragment analysis or store amplified samples at -20°C in a light-protected area when the thermal cycling process is finished. 
3.3.8  Electrical migration and genetic analysis
The 3130xl Genetic Analyzer System is a fully automated, fluorescence-based capillary electrophoresis device that analyses 16 capillaries at once. It is used in this step of the process. 


[image: ]
Figure(3.4) Genetic analyzer system 3130xl

3.3.8.1 Sample Preparation
1. Formamide and internal lane standard (ILS) were combined, and the resulting loading combination was prepared as follows: 
(number of samples) [(0.5lμl ILS)] In addition, [(9.5 μl formamide) (number of samples)]
Depending on laboratory preferences, the amount of internal lane standard utilised in the loading cocktail can be changed to alter the intensity of the size standard peaks.. 
2. It will blend for 15 to 30 seconds.  
3. Pipette-mix 10μl of formamide with the internal lane standard into each well.
4. 1μl of the expanded sample (or 1μl of the Allelic Ladder Mix) was added to each well. The correct septa were placed in the wells.
5. To get rid of air bubbles in the wells, the centrifuge quickly spun the plate.  
6. After samples were denatured at 95°C for 3 minutes, they were immediately refrigerated for 3 minutes in an ice bath, on ice, or in a block of frozen plates. Just before they entered the apparatus, samples were denatured.
Chapter Three                                                 Materials & Methods

 (
34
)





Chapter Four
The Results

















   4.1 Classification of cases in this study
In this study, 16 cases of sexual assault were collected, consisting of 60 samples, most of which are short clothes that are made of various types of fabrics, most of which are cotton. The cases are classified as follows in Table(4.1):

Table (4.1) Classification of samples from sexual assault cases :
	Number of case
	No. samples
	Type
	Colour
	sex
	age

	Case 1
	1
	underwear
	Brown
	Male

	33

	
	2
	underwear
	Brown
	
	

	Case2


	1
	underwear
	Gray
	Male

	29

	
	2
	underwear
	Gray
	
	

	
	3
	underwear
	Gray
	
	

	Case3

	1
	underwear
	White
	Female
	25

	
	2
	underwear
	White
	
	

	Case4

	1
	underwear
	Red
	Female
	30

	
	2
	underwear
	Red
	
	

	
	3
	underwear
	Red
	
	

	
	4
	underwear
	Red
	
	

	
	5
	underwear
	Red
	
	

	Case5
	1
	underwear
	Black
	Female
	32

	
	2
	underwear
	Black
	
	

	
	3
	underwear
	Black
	
	

	Case6
	1
	underwear
	Black
	Female
	27

	
	2
	underwear
	Black
	
	

	
	3
	underwear
	Black
	
	

	
	4
	underwear
	Black
	
	

	
	5
	underwear
	Black
	
	

	
	6
	underwear
	Black
	
	

	
	7
	underwear
	Black
	
	

	Case7
	1
	underwear
	White
	Female
	Juvenile

	
	2
	underwear
	White
	
	

	
	3
	underwear
	White
	
	

	
	4
	underwear
	White
	
	

	
	5
	underwear
	White
	
	

	
	6
	underwear
	White
	
	

	Case8
	1
	underwear
	Black
	Male
	33

	
	2
	underwear
	Black
	
	

	
	3
	underwear
	Black
	
	

	
	4
	underwear
	Black
	
	

	Case9

	1
	underwear
	Dark green
	Female
	13

	
	2
	underwear
	Dark green
	
	

	
	3
	underwear
	Dark green
	
	

	Case10
	1
	underwear
	Bink
	Female
	15

	Case11
	1
	underwear
	Red
	Female
	Juvenile

	
	2
	underwear
	Red
	
	

	
	3
	underwear
	Red
	
	

	
	4
	underwear
	Red
	
	

	Case12
	1
	underwear
	Blue
	Female
	Child

	
	2
	underwear
	Blue
	
	

	
	3
	underwear
	Blue
	
	

	
	4
	underwear
	Blue
	
	

	Case13
	1
	underwear
	Blackish red
	Female
	Juvenile

	
	2
	underwear
	Blackish red
	
	

	
	3
	underwear
	Blackish red
	
	

	Case14
	1
	underwear
	Blue
	Male
	12

	Case15
	1
	underwear
	Red
	Male
	23

	
	2
	underwear
	Red
	
	

	Case16
	1
	underwear
	Dark blue
	Male
	16

	
	2
	underwear
	Dark blue
	
	

	
	3
	underwear
	Dark blue
	
	

	
	4
	underwear
	Dark blue
	
	



Whether the victims are children, teenagers, or adults, there are a variety of circumstances that can conceal semen results in the victims' samples in sexual assault scenarios (Mauck& Doncel,2007).
  One of the bodily fluids that is most frequently found at crime scenes is sperm. However, there are numerous issues that affect sexual assault cases that could conceal semen findings when examining the evidence at the forensic laboratory (Martínez et al,2015).
The detection of biological stains like blood, saliva, and semen is a regular task in forensic casework. In addition to determining the source of the body fluid, which is crucial for handling the evidence properly in the lab, it is also important to reconstruct what may have happened during the crime and choose which items of evidence should be processed further for DNA analysis, which is a very important step in a variety of investigations  (Old et al, 2012).
4.2 Visual examination of samples 
In this study clothes from sexual assault cases are routinely transferred to forensic medicine laboratories to examine the presence of semen. A visual examination of clothes and identify semen stains by their texture, which is usually rough as in cases (1,2,4,and5),and by the color that distinguishes semen from the rest of other body fluids. It is yellowish-white, as in cases (8,9,6,10,and11), or creamy, or the location of the spot in relation to the genitals if the spots are not clear, as in cases (12,13,15, and16) because sometimes these clothes are washed to hide the trace of the crime.
4.3 Semen presumpitive test
Presumptive tests for semen at the crime scene could be used to prioritise specific samples in sexual assault and rape investigations. Investigations may proceed more quickly and cost-effectively if focus is concentrated on a small number of exhibits. Acid phosphatase (AP), an enzyme found in seminal plasma at quantities up to 400 times higher than in other physiological fluids, is one of the most frequently used techniques for semen identification (Saferstein et al,2004) .
The orientation method, which quickly enables the localisation of semen traces, is one of the first steps in the identification of semen traces. STK (Sperm Tracker), which is used in forensic labs in French, is another presumptive test to detect semen )Evers et al,2009).
4.3.1 STK test
In this study some of spots on clothes about (84%) of 51 samples show high florescent (positive) when examined by UV light (365nm) which mean this spot is semen and others spots recorded low florescent because low concentration of semen or because wash of these clothes by detergents to remove semen spots and hid crime, on the  other hand, other  spots did appear  fluorescent (negative 16%), which means that this clothes is not contaminated with semen stain or existing stains belong to other liquids.  
 Getting to the Sperm Tracker findings, it was discovered that the semen staining was the only source of a strong luminous signal. None of the other fluids produced false positive results or heavy staining, as well.
  Visualization was considered positive if a clear and bright blue luminescence was visible as in figure (4.1). A negative result was considered when no distinction between background ﬂuorescence and a blue ﬂuorescence coming from a stain can be seen using naked eye. It is usually obvious for any user to state the presence of a positive result.
 An innovative method (STK) for the immediate identification of semen stains on fabric was previously presented and validated. The performances of STK were compared to those of the conventional mini-Crime Scope approach, demonstrating the superiority of the STK technique both in terms of specificity and sensibility (Steendam et al,2013).
In the presence of numerous body fluids such saliva, blood, vaginal secretion, urine, and faeces, no cross-reactivity of adverse was in fact seen. Furthermore, it was demonstrated that the technique allowed for the accurate detection of semen stains on fabrics with various origins and compositions as well as on big pieces of fabric with various thicknesses, like trousers. In addition to semen sample, genetic analysis has also been shown to be fully compatible with the semen detection approach for blood and saliva collection (Virkler &Lednev,2009).
Another study discovered that pinpoint localisation of even tiny semen spots is possible through direct examination of the stains through Sperm Tracker paper ( Burges,2017).
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Figure (4.1) shows the positive result of the STK Sperm Tracker for semen as florescent spots under UV light  (365 nm).

4.3.2 PSA test
In this study, seratec PSA test on semen spots were  percentage 82%of samples gave positive results because of present prostate specific antigen and 18% gave negative results because of absence PSA in this samples or low concentration . Some seminal fluid detection techniques rely on the prostate specific antigen (PSA) or the acid phosphatase enzyme being present. According to studies, both are present in other bodily fluids, including as vaginal secretions, and are not unique to seminal fluid (Melanie, 2011).
  Semen was commonly found using the presumptive test for seminal acid phosphatase (an enzyme released by the prostate gland), which is not unique to seminal fluid, in the absence of the microscopic identification of spermatozoa. Another biomarker that has been used to identify semen for some time is the glycoprotein PSA, commonly referred to as P30 or kallikrein 3 (Old et al,2012).
PSA was also detected in high concentrations in seminal plasma, other biological fluids, including female fluids and male urine, even after vasectomy. The relatively quick degradation of PSA in vaginal fluid over time is a possible drawback for its use in the detection of semen. Therefore, 24-48 hours after coitus, PSA measurement is insufficient to detect seminal fluid in vaginal secretions (Culhane [image: ]et al, 2008)
[image: ]

Figure (4.2) shows positive and negative result of PSA test on clothes from forensic cases
4.3.3 RSID semen test
 In this study, semen extracted from different fabrics(Cotton and Nylon fabrics) and identified by RSID-Semen method 69% of tested samples of the semen only group as
well as of the combined semen and vaginal secretions group gave positive results (semenogelin was detected). This was easily determined by visual inspection of red lines at both the control (C) and test (T) positions of the strip.  On the other hand, 31% of samples extracted from the semen  only group over the previous fabrics at the previous time intervals gave negative results (no semenogelin detected). This was easily determined by visual inspection of red line at the control (C) position only of the strip
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Figure (4.3) shows positive and negative results of RSID –semen

In one study, RSID reacted with samples of female pee and semen-free vaginal fluid. Analysing swabs from the female external genital area, the vaginal area and female knickers is a common part of laboratory tests for sexual assault. All of these items are likely to include female urine and vaginal fluid, which means that they may react with RSID cards to give false positive readings.This might lead to erroneous reports of seminal fluid detection. (Pang& Cheung,2007)
  In contrast to earlier research that supported RSIDTM-Semen test strips, the postcoital samples were analysed using either an ABA card or RSIDTM-Semen test strips for semen identification. According to them, the RSIDTM-Semen test had very little sensitivity and only produced a positive result for the zero day sample, whereas the ABA card® p30 test could detect the semen up to three days in advance. The RSIDTM-Semen Kit was also criticised for being more expensive and less dependable ( Boward & Wilson ,2013)
The effectiveness of the RSID-Semen test to distinguish semen from cotton garments was examined in another investigation after each fabric sample was washed individually at 30°C for 45 minutes and then allowed to dry for an hour. RSID-Semen test strips were used to extract semen, and they produced positive results in every sample examined. Semenogelin is a stable semen marker, they determined ( Laffan et al,2011).
4.4 Final Results of Serological Tests
 In this study the percentage for serological tests was varied ,and the STK test recorded the highest positive percentage, while RSID test was recorded lowest positive percentage for semen stains as in Table (4.2)
Table (4.2) Distribution of serological tests
	Serological test
	Positive
	Percentage
	Negative
	Percentage

	STK
	43
	84%
	8
	16%

	RSID
	35
	69%
	16
	31%

	PSA
	42
	82%
	9
	18%



Table (4.2) Distribution of final serological  tests results STK Sperm Tracker recorded highest positive percentage for semen spots on clothes while PSA recorded lowest   positive percentage for the same spots .
4.3 The molecular study of Fingerprint
4.3.1 DNA Extraction and quantitation for semen sample
In the current study quantifiable levels  DNA were detected from all  extracted  semen samples .DNA yield extracted from semen fluid may vary depending on individual and type of sample .after that quantitation of extracted DNA by Power Quant system show concentration of  Autosomal was different in the same case , low concentration accepted 0.05 and low of this re-isolation .the concentration of a Ychromosome means a male , as in Table(4.3)  
4.3.2 DNA typing
In this study  amplification of 21 loci(20 STR loci and Amelogenin),including D1S1656, D2S1338, D3S1358, D5S818, D6S1043, D7S820, D8S1179, D12S391, D13S317, D16S539, D18S51, D19S433, D21S11, Amelogenin, CSF1PO, FGA, Penta D, Penta E, TH01, TPOX and vWA, Amelogenin  a gender determination marker, was incorporated to serve as an  internal control for the amplification reaction and results show in soft ware as in figure(4.4) 
`[image: WhatsApp Image 2023-08-11 at 9.26.28 AM (1)]
Figure (4.4)Representative DNA profile of samples were extracted using Casework extraction kit and quantified using Power Quant system on the applied biosystem 7500 Real Time PCR.Ampification was performed using a GeneAmp PCR System 9700 thermal cycler.

Table( 4.3  ) This table show serological tests  for semen spots and genomic analysis
	Number of case
	Number of samples
	RSID
	STK
	PSA
	Auto con.
	Y con.
	IPC
	Fraction of Allele

	Case1
	1
2
	+
+
	+
+
	+
+
	0.7
0.1
	0.02
0.02
	21.5
21.3
	100%
100%

	Case 2
	1
2
3
	+
+
+
	+
+
+
	+
+
+
	72.2
1.1
8.1
	74.4
0.3
2.9
	Undetermined
21.7
undetermined
	100%
100%
100%

	Case 3
	1
2
	+
+
	+
+
	+
+
	0.5
0.1
	0.01
0.02
	21.5
21.7
	100%
100%

	Case 4
	1
2
3
4
5
	+
+
+
+
+
	+
+
+
+
+
	+
+
+
+
+
	0.003
0.01
1.6
0.01
0.02
	

0.04
0.001
0.001
	21.02
21.3
Undetermined
21.1
22.1
	

100%
100%
100%

	Case 5
	1
2
3
	-
-
-
	+
+
+
	-
-
-
	1.01
0.03

	0.001
0
0
	20.9
20.9
20.8
	25%
25%
15%

	Case 6
	1
2
2
4
5
6
7
	+
+
+
+
+
+
+
	+
+
+
+
+
+
+
	+
+
+
+
+
+
+
	0.8
0.1
2.2
0.1
0.6

0.1
	0.003
0.001
0.1
0.004
0.09

0.01

	20.8
20.6
20.5
20.6
20.4
20.6
20.7
	100%
100%
100%
100%
100%
25%
100%

	Case 7
	1
2
3
4
5
6
	-
+
+
+
+
+
	+
+
+
+
+
+
	+
+
+
+
+
+
	1.4
3.4
1.08


0.7
	0.009
0.01
0.2


0.002
	Undetermined
24.7
21.04
Undetermined

21.01
	75%
100%
100%


100%

	Case 8
	1
2
3
4
	+
+
+
+
	+
+
+
+
	+
+
+
+
	0.4
0.2
0.3
0.05
	0.1
0.1
0.1
0.02
	21.05
20.7
20.6
20.5
	100%
100%
100%
100%

	Case 9
	1
2
	-
-
	+
+
	-
-
	0.1
0.009
	
0.004
	21.1
21
	50%
15%

	Case 10
	1
	-
	+
	+
	0.2
	0.01
	21.3
	95%

	Case 11
	1
2
	+
-
	+
+
	+
+
	0.1
0.01
	0.002
	20.9
20.8
	100%
75%

	Case 12
	1
2
	-
-
	-
-
	-
-
	
	
	
	

	Case 13
	1
2
3
4
	-
-
-
-
	+
+
+
+
	+
+
+
+
	0.2
0.03
1.0
0.2
	0.02
0.004
0.01
0.01
	20.3
21.2
21.6
21.5
	95%
95%
95%
95%

	Case 14
	1
2
	-
-
	-
-
	-
-
	
	
	
	

	Case 15
	1
2
	+
+
	+
+
	+
+
	0.03
0.03
	0.01
0.01
	20.7
20.8
	100%

	Case 16
	1
2
3
4
	+
+
+
+
	+
+
+
+
	-
-
-
-
	0.1
0.02
0.5
0.2
	0.02
0.05
0.02
0.03
	21.7
21.8
20.5
20.3
	90%
90%
95%
95%
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Chapter Five
Conclusion & Recommendation




5 .1 Conclusion
1.The current study found that most of the samples from sexual assault cases are from juveniles.
2.The current study has a role in solving the problem of false positive RSID test results by use STK (Sperm Tracker Test) by comparative with genetic analysis.
3 . The STK technique can be relied upon to examine semen stains, although it is a preliminary method, but it is considered specialized only for semen.
4.The appearance of the Y chromosome in the genetic fingerprint analysis indicates that the suspect is male, and sometimes the concentration of female epithelial cells is higher than the concentration of semen, which prevents a male fingerprint from appearing.
5.2 Recomindation
1. The current study represents a semen fingerprint, an important step and a supportive tool in identifying sexual assault cases.
1. Conducting more research on the issues of sexual abuse of juveniles, because it is one of the most prevalent issues in Iraq and the world.
1. We recommend studying zoosperm cases in sexual assault cases because it does not give a genetic signature.
Chapter Five          Conclusion & Recommendation
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Appendix


Appedix 1: Show positive result of STK test
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Appendix 2: Show positive result of STK test
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Appendix(3) Show negative result of STK test                        
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Appendix(4)Show negative result of PSA test
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Appendix (5) Show positive result of PSA and RSID test                 
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Appendix(6) Show result of fingerprint                                        
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[bookmark: _GoBack]تسمح اختبارات الفحص والتاكيد المستخدمه في مختبرات الطب العدلي بفحص وجود السوائل الجسميه وتقديم الادله المتعلقه بالاعتداءات الجنسيه لذلك من المهم اجراء اختبارات تاكيديه لتحديد السائل المنوي بشكل سريع ومباشر 
وتظهر الدراسات انه يمكن الكشف عن السائل المنوي حتى بعد مرور فتره زمنيه طويله على وقوع الجريمه ويعتبر اختبار RSID تقييم حيوي ومهم للكشف عن وجود بروتين السمنوجلين وهو متخصص فقط للكشف عن هذا البروتين ولايتفاعل مع سوائل الجسم الاخرى او الانسجه .
وكذلك استخدام تقنية STK التي تعتبر تقنيه متطوره واستخدمت لاول مره في العراق في الكشف عن السائل المنوي وتستخدم بشكل واسع في مختبرات الطب الشرعي في فرنسا ولكنها مكلفه وهي من الاختبارات البدائيه في فحص السائل المنوي ولكنها متخصصه فقط في فحص انزيم الفوسفاتيز .
 وكان الغرض من هذه الدراسه تقييم ثلاث اختبارات  في فحص البقع المنويه على من حالات الاعتداء الجنسي منها اثنان تمهيديه وهي PSA, STK والفحص  الثالث تأكيدي(RSID) ويستخدم في دائرة الطب العدلي في بغداد وجمعت العينات (60عينه) من شهر مارس في سنة 2021ولغاية شهر اكتوبر سنة 2022من قسم جمع النماذج في شعبة السيرولوجي في دائرة الطب العدلي واظهرت هذه الدراسه نتيجه موجبة لاختبار STK  بنسبة 84% واختبار PSAبنسبة 82%واختبار RSID بنسبة 69%
 وعند اجراء التحليل الجيني لهذه العينات لوحظ ظهور كروموسوم y في حوالي 90% من اصل 60عينه مما  يوضح انه وقع الاعتداء الجنسي فعلا وكذلك ظهرت نسب التطابق بوجود الاليلات البشريه في ثلاث حالات بنسبة 100% وفي 13حالة كانت متفاوته ويعود هذا الاختلاف اما نفاذ كمية الدنا اوان البقعه المنويه تركيزها قليل جدا نتيجة تعرضها للغسل او الحراره.واظهرت الدراسه الحاليه ان اختبار STK اكثر تخصص في تعريف السائل المنوي من خلال توافقها مع بصمة الحامض النووي بينما اختبار RSID اكثر حساسيه بالمقارنه مع نتائج البصمه الوراثيه.
الخــــــــــــــــلاصـــة
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تقييم أختبارات  STK,RSIDوPSA بالمقارنة مع صورة DNA لادلة الاعتداءات الجنسية
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Figure(3.4) Genetic analyzer system
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3.2.7.1 Sample Preparation

1. Formamide and internal lane standard (ILS)
were combined, and the resulting loading
combination was prepared as follows:

(# samples) [(0.51ul ILS)] In addition, [(9.5 ul
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