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Абстракт: в условиях современной глобализации знание английского языка 

приобретает всё большее значение, а вместе с ним возрастает и необходимость 

в развитии высоких коммуникативных навыков. С развитием технологий 

искусственный интеллект (ИИ) становится важным инструментом в сфере 

образования, включая обучение иностранным языкам. Настоящее исследование 

представляет собой обзор научной литературы, посвящённой изучению влияния 

ИИ на формирование коммуникативных компетенций у учащихся, изучающих 

английский язык. Цель работы — проанализировать существующие исследования и 

теоретические источники, рассматривающие использование технологий ИИ в 

процессе обучения английскому. В начале эссе даётся общее представление об 

искусственном интеллекте и его применении в образовательной среде. Далее 

описываются способы, с помощью которых ИИ может способствовать развитию 

навыков устной речи, аудирования, чтения и письма у изучающих язык. 
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В современном взаимосвязанном мире владение английским языком 

становится неотъемлемым навыком для тех, кто стремится добиться успеха в личной 

жизни, учёбе и карьере (Сари, 2023). Умение общаться на английском открывает 

доступ к образованию, международным проектам и новым профессиональным 

возможностям по всему миру (Сари, 2021). По мере роста спроса на язык 

преподаватели и учёные ищут новые методы обучения, одним из которых стала 

интеграция искусственного интеллекта (ИИ) в образовательный процесс. ИИ, 

способный имитировать человеческое мышление, за последние годы сделал 

большой шаг вперёд, прочно войдя в различные сферы общества. В образовании 

технологии на его основе рассматриваются как перспективный инструмент для 

поддержки и развития языковых умений, особенно для улучшения коммуникативных 

навыков. ИИ предлагает персонализированный, интерактивный и адаптивный 
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формат обучения, учитывающий уникальные потребности и предпочтения каждого 

учащегося. Цель этой обзорной статьи — изучить, как ИИ влияет на развитие 

коммуникативных навыков у изучающих английский язык. На основе анализа 

существующих исследований и научных публикаций мы представляем текущее 

состояние знаний, обобщаем основные выводы, а также выявляем тенденции и 

пробелы в этой области.  

В этом обзорном исследовании применён последовательный системный подход 

к поиску, отбору и анализу научных публикаций, посвящённых роли искусственного 

интеллекта (ИИ) в формировании коммуникативных навыков у изучающих 

английский язык. Процедура работы включает четыре ключевых этапа: 

1. Формулировка целей и вопросов исследования 

 Сначала чётко определяются главная цель и вспомогательные вопросы, 

которые будут направлять весь обзор литературы. Основная задача — выяснить, 

каким образом ИИ способствует развитию устной речи, аудирования, чтения и 

письма у учащихся английского языка. Дополнительно разрабатываются уточняющие 

вопросы об эффективности ИИ-инструментов, педагогических последствиях их 

применения и связанных этических аспектах. 

2. Поиск источников 

 Проводится комплексный поиск релевантной литературы в академических 

базах данных, рецензируемых журналах, материалах конференций и 

специализированных онлайн-архивах. Используются такие ключевые слова и фразы, 

как «искусственный интеллект», «ИИ в обучении языкам», «английский как второй 

язык», «коммуникативная компетенция» и другие близкие по теме термины. По мере 

работы стратегия поиска уточняется и дополняется для обеспечения полноты охвата. 

3. Отбор публикаций 

 Для включения и исключения материалов применяются заранее установленные 

критерии. Литература отбирается по соответствию тематике, дате публикации (акцент 

на последние годы), научной надёжности и методологической строгости. Приоритет 

отдаётся эмпирическим исследованиям, рецензируемым статьям и авторитетным 

теоретическим обзорам. 

4. Извлечение данных и их обработка 

 Изученные источники подвергаются детальному анализу: фиксируются 

ключевые результаты, описания применяемых методик, характеристики выборок и 

теоретические подходы. Эта информация систематизируется для выявления общих 

тем, трендов и различий между работами. При необходимости проводится 

сравнительный анализ, чтобы подчеркнуть сходства и отличия в выводах различных 

авторов. Таким образом, описанная методология обеспечивает структурированный и 

прозрачный обзор существующих исследований по применению ИИ в развитии 

коммуникативных умений изучающих английский язык. 
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5. Анализ ограничений и выявление пробелов 

 Оцениваются ограничения как отдельных исследований, так и всей обзорной 

работы. Обсуждаются возможные искажения, такие как языковая или 

публикационная предвзятость. Также определяются недостаточно изученные аспекты 

темы, что позволяет выделить направления для дальнейших исследований. 

6.  Подготовка итогового отчёта 

 Все результаты и выводы оформляются в виде связного и логичного текста, 

соответствующего структуре научной обзорной статьи. В отчёт включаются: введение, 

описание методологии, обзор литературы, анализ и обсуждение полученных данных, 

выводы и предложения для будущих исследований.  

Важно подчеркнуть, что данный метод основан исключительно на вторичном 

анализе — то есть на изучении и обобщении уже существующих научных источников. 

Проведение собственных экспериментов или опросов не входило в рамки данного 

исследования. Ниже представлены ключевые результаты, полученные в ходе 

литературного обзора: 

1. Влияние искусственного интеллекта на развитие коммуникативных навыков у 

изучающих английский язык 

 a. Многие исследования подчёркивают положительное влияние ИИ-

инструментов, таких как системы распознавания речи и виртуальные преподаватели, 

на улучшение устной речи и произношения. 

 b. Интерактивные платформы и чат-боты с ИИ стимулируют активное участие 

учащихся и помогают им свободнее говорить по-английски за счёт мгновенной 

обратной связи и постоянной языковой практики. 

 c. Искусственный интеллект в адаптивных образовательных технологиях 

предоставляет возможность персонализировать обучение языку, учитывая уровень 

подготовки, скорость усвоения материала и уникальные потребности каждого 

ученика. 

2. Педагогические аспекты применения ИИ в языковом обучении 

 a. Использование ИИ в обучении способствует развитию самостоятельности: 

учащиеся могут заниматься в удобное время, получать обратную связь и доступ к 

материалам без постоянной помощи преподавателя. 

 b. ИИ-платформы обеспечивают персонализированный учебный путь и 

предлагают адаптивные методы оценки, учитывающие успехи, стиль обучения и 

интересы студентов. 

4. Выявленные пробелы и направления для будущих исследований: 

a. Несмотря на положительные результаты, требуется дальнейшее изучение 

долгосрочного влияния ИИ на развитие коммуникативных навыков изучающих 

английский язык, включая устойчивость приобретённых умений. b. Будущие 

исследования должны быть направлены на определение наилучших способов 
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интеграции ИИ в языковое образование и выявление эффективных методик, 

способствующих наиболее полному раскрытию потенциала ИИ в обучении. 

c. Необходимо разрабатывать чёткие этические стандарты и руководства, 

регулирующие вопросы безопасности данных, прозрачности алгоритмов, устранения 

предвзятости и общего этичного использования ИИ в образовательных целях. 

Анализ существующих исследований позволяет сделать вывод о высокой 

эффективности ИИ в развитии коммуникативных навыков у изучающих английский 

язык. Особый акцент сделан на педагогических преимуществах, таких как 

персонализация обучения и развитие самостоятельности. Вместе с тем 

подчёркивается важность этических аспектов и необходимости дальнейших 

исследований, направленных на безопасную, инклюзивную и результативную 

интеграцию технологий ИИ в языковое образование. 
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Abstract: The Caspian tiger (Panthera tigris virgata), once the largest tiger subspecies 

in Central Asia, was driven to extinction by mid-20th century due to habitat destruction and 

hunting[1][2]. Genomic analyses show that Caspian tigers were nearly identical to living 

Siberian (Amur) tigers, differing by only a few nucleotides[3][4]. This close relationship has 

led to proposals to reintroduce “proxy” tigers into the former Caspian range using Amur 

tigers or bioengineered equivalents[3][5]. Recent advances in biotechnology – notably 

CRISPR/Cas9 genome editing, stem-cell techniques, and interspecies cloning – raise the 

possibility of “de-extinction”. We review published literature on Caspian tiger history, 

genetics, and on de-extinction technologies. We analyze whether CRISPR can recreate 

missing Caspian tiger genetic traits and whether a viable embryo could be produced via 

interspecies somatic cell nuclear transfer (SCNT) or related methods[6][7]. We assess 

biological, ecological, technological, and ethical factors. Our findings suggest that, in 

principle, engineered Caspian tigers could be produced: the genetic differences with 

Siberian tigers are minimal, and CRISPR has already been used to synthesize extinct-wolf 

genes in living wolves[8] and to introduce mammoth traits into elephant cells[6]. However, 

substantial challenges remain. These include obtaining sufficient high-quality Caspian tiger 

DNA, ensuring proper gene regulation and epigenetic reprogramming, and finding or 

creating suitable surrogates (e.g. Siberian tiger or domestic cat/oocyte)[9][7]. Ecosystem 

assessments indicate that only limited habitat (tugai riparian zones in 

Kazakhstan/Uzbekistan) remains and that prey populations must be restored before any 

reintroduction[10][11]. Ethical and socio-political concerns are significant: experts question 

resource allocation and the welfare of engineered animals[12][13]. We conclude that while 

bioengineering tools make a Caspian-tiger-like animal theoretically possible, practical and 

ecological constraints make true revival unlikely in the near term. Future efforts might 

focus first on habitat restoration and conservation of Siberian tigers, alongside continued 

development of genome engineering and cloning methods. 
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INTRODUCTION 

The Caspian tiger (Panthera tigris virgata), also called the Turanian tiger, was a large 

feline inhabiting riverine forests and floodplains of Central Asia from Eastern Turkey 

through Iran, the Caucasus, and into Kazakhstan and western China[14]. Individuals 

reached up to about 530 pounds and 10 feet in length[4]. The subspecies was classified 

based on its distinct geographic range and morphology. Over the 20th century, Caspian 

tiger populations plummeted due to loss of riparian habitat (largely drained for Soviet 

irrigation and agriculture) and systematic killing[1][2]. By the 1950s the international 

community considered the Caspian tiger extinct[15], although isolated reports suggest a 

few may have persisted into the 1970s or even 1990s in remote areas of Turkey[16]. In any 

case, no confirmed wild Caspian tiger sightings have been recorded in decades. 

Recent genetic studies have fundamentally changed our understanding of the 

Caspian tiger. Ancient-DNA analysis of museum specimens shows that Caspian and 

Siberian (Amur) tigers share a virtually identical mitochondrial genome, differing by only a 

single nucleotide[3]. Phylogeographic evidence suggests that a common Panthera tigris 

population colonized Central Asia and later Siberia via the Gansu Corridor about 10,000 

years ago[3]. In practical terms, the living Amur tiger (P. t. altaica) is the closest extant 

relative to the Caspian tiger – so close that Driscoll et al. (2009) argue Amur tigers could 

serve as genetic surrogates if Caspian-range tigers were ever to be reintroduced[3]. 

Indeed, Luo et al. (2012) note that genetic difference between Amur and Caspian tigers is 

“negligible” and propose restoring tigers to the Caspian basin using Amur-stock animals[5]. 

In parallel to these findings, advances in biotechnology have raised the prospect of 

“de-extinction” – using genetic engineering to recreate extinct species or at least 

phenotypic analogs. Landmark projects include attempts to bring back the passenger 

pigeon, woolly mammoth, and Tasmanian tiger (thylacine) using CRISPR and cloning 

approaches (e.g., Church’s mammoth effort and Colossal Biosciences’ thylacine 

project)[6][7]. Recently, Colossal Biosciences reported success in creating live “dire wolf” 

pups by editing gray wolf DNA with ancient dire wolf sequences and using a domestic dog 

surrogate[8]. These developments have fueled interest in whether similar methods could 

be applied to the Caspian tiger. 

This paper examines the feasibility of reviving the Caspian tiger via modern 

bioengineering. We review the tiger’s history and extinction causes, its genetic relationship 

to Siberian tigers, and the relevant biotechnologies: CRISPR/Cas9 gene editing, stem cell 

and embryo technologies, and interspecies nuclear transfer (cloning). We analyze 

biological challenges (DNA quality, phenotypic traits, reproductive biology), ecological 

considerations (remaining habitat and prey, ecosystem roles), technological constraints 

(current cloning success rates, surrogate compatibility), and ethical issues (resource 

priorities, animal welfare, ecosystem impacts). We then assess the potential ecological 

https://www.discovermagazine.com/planet-earth/why-did-the-caspian-tiger-go-extinct#:~:text=Concentrated%20around%20the%20Caspian%20Sea,the%20same%20turf%3A%20areas%20of
https://www.discovermagazine.com/planet-earth/why-did-the-caspian-tiger-go-extinct#:~:text=How%20Large%20Was%20the%20Caspian,Tiger
https://www.discovermagazine.com/planet-earth/why-did-the-caspian-tiger-go-extinct#:~:text=As%20widespread%20agriculture%20and%20irrigation,called%20home%20were%20wiped%20away
https://www.discovermagazine.com/planet-earth/why-did-the-caspian-tiger-go-extinct#:~:text=As%20widespread%20agriculture%20and%20irrigation,called%20home%20were%20wiped%20away
https://www.discovermagazine.com/planet-earth/why-did-the-caspian-tiger-go-extinct#:~:text=When%20Did%20the%20Caspian%20Tiger,Go%20Extinct
https://www.discovermagazine.com/planet-earth/why-did-the-caspian-tiger-go-extinct#:~:text=,Frontiers%20in%20Ecology%20and%20Evolution
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https://genomebiology.biomedcentral.com/articles/10.1186/s13059-015-0800-4#:~:text=movies%2C%20George%20Church%E2%80%99s%20lab%20at,species%2C%20may%20soon%20be%20reality
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impact of a restored tiger population in Uzbekistan and Central Asia. Our goal is to provide 

a comprehensive, evidence-based assessment of whether and how “bioengineering” could 

bring the Caspian tiger back to life, and what implications that would entail. 

 
Fig. 1. Antique photograph of a captive Caspian tiger (Panthera tigris virgata). This extinct 

Central Asian subspecies was one of the largest tiger forms (up to ~530 lbs)[4]. Genetic 

data show Caspian tigers were essentially identical to Siberian (Amur) tigers[3]. 

Methods 

This study synthesizes findings from peer-reviewed journals, conference proceedings, 

technical reports, and news accounts related to tiger conservation, de-extinction, and 

genome engineering. We identified key literature on Caspian tiger biology and extinction 

history[1][2], tiger genomics[3][5], CRISPR and genetic rescue technologies[6][7], and prior 

interspecies cloning attempts[12][7]. Sources included genetics studies (e.g. Driscoll et al. 

2009, Chestin et al. 2017), high-profile de-extinction project reports (Shapiro 2015; Evans 

2022), conservation organization analyses (WWF feasibility reports), and recent media on 

gene-edited animals (e.g. Kazinform 2025). When possible we extracted quantitative data 

on habitat size, tiger population models, genetic differences, and cloning outcomes. 

Technical details of CRISPR/Cas9 editing and somatic cell nuclear transfer (SCNT) were 

reviewed from molecular biology literature. We also reviewed ecological studies of Central 

Asian habitats to estimate available tiger range and prey base[17][11]. Ethical and 

socioeconomic commentary was gathered from opinion pieces and analyses where 

relevant (e.g. Bethge 2012; Evans 2022). All information is compiled to address the central 

question: can modern biotechnology realistically recreate a Caspian tiger and reintroduce 

it into the wild, and at what cost or impact? 

https://www.discovermagazine.com/planet-earth/why-did-the-caspian-tiger-go-extinct#:~:text=How%20Large%20Was%20the%20Caspian,Tiger
https://pubmed.ncbi.nlm.nih.gov/19142238/#:~:text=origin%20of%20this%20enigmatic%20animal,from%20eastern%20China
https://www.discovermagazine.com/planet-earth/why-did-the-caspian-tiger-go-extinct#:~:text=As%20widespread%20agriculture%20and%20irrigation,called%20home%20were%20wiped%20away
https://www.discovermagazine.com/planet-earth/why-did-the-caspian-tiger-go-extinct#:~:text=As%20widespread%20agriculture%20and%20irrigation,called%20home%20were%20wiped%20away
https://pubmed.ncbi.nlm.nih.gov/19142238/#:~:text=origin%20of%20this%20enigmatic%20animal,from%20eastern%20China
https://pubmed.ncbi.nlm.nih.gov/19142238/#:~:text=origin%20of%20this%20enigmatic%20animal,from%20eastern%20China
https://genomebiology.biomedcentral.com/articles/10.1186/s13059-015-0800-4#:~:text=movies%2C%20George%20Church%E2%80%99s%20lab%20at,species%2C%20may%20soon%20be%20reality
https://genomebiology.biomedcentral.com/articles/10.1186/s13059-015-0800-4#:~:text=movies%2C%20George%20Church%E2%80%99s%20lab%20at,species%2C%20may%20soon%20be%20reality
https://www.spiegel.de/international/world/scientists-hope-interspecies-cloning-will-save-endangered-animals-a-865932.html#:~:text=Biotechnicians%20want%20to%20use%20cloning,spent%20on%20preserving%20animal%20habitats
https://www.spiegel.de/international/world/scientists-hope-interspecies-cloning-will-save-endangered-animals-a-865932.html#:~:text=Biotechnicians%20want%20to%20use%20cloning,spent%20on%20preserving%20animal%20habitats
https://wwfeu.awsassets.panda.org/downloads/final_tigerreporthartm5_07_2010.pdf#:~:text=The%20Amu%20Darya%20Delta%20and,for%20a%20large%20variety%20of
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RESULTS 

Genetics and Historical Context 

The Caspian tiger historically occupied scattered riparian forests (tugai vegetation) 

along Central Asian river systems[14]. By the early 1900s its range totaled on the order of 

800,000–900,000 km²[18], but these were fragmented patches. Due to intensive hunting 

(including Soviet military bounty-hunts into the 1930s[2]) and habitat loss, Caspian tigers 

vanished rapidly. Soviet-era irrigation projects destroyed much of the tugai habitat[1], and 

prey species (Bukhara deer, wild boar, saiga) were decimated. By mid-century the 

subspecies was gone in the wild[15]. A recent analysis even suggests locals saw tigers in 

southeastern Turkey into the 1990s, implying some individuals survived decades longer 

than thought[16], but these claims remain unconfirmed. 

Molecular studies have provided crucial insights. Driscoll et al. (2009) extracted 

mitochondrial DNA from museum specimens of Caspian tigers and found a nearly identical 

haplotype to that of modern Amur (Siberian) tigers[3]. The Caspian tiger’s major mtDNA 

haplotype differed by only one nucleotide from the single type found in all living Amur 

tigers[3]. Phylogeographic analyses indicate that an ancestral Panthera tigris population 

migrated into Central Asia (~10,000 years ago) and later gave rise to the Amur tiger via 

eastward expansion[3]. Thus, genetically and evolutionarily, Caspian and Siberian tigers 

form a single clade. The implications are significant: living Amur tiger genomes effectively 

contain the Caspian tiger genome, minus any very rare mutations. Luo et al. (2012) concur 

that the difference between the two is “negligible” and propose using Amur tigers or their 

hybrids for reintroduction in the former Caspian range[5]. 

The limited genetic divergence simplifies the concept of bioengineering. Rather than 

constructing a wholly novel genome, one could start with a Siberian tiger genetic template 

and insert any Caspian-specific sequences identified from ancient DNA. Given that Caspian 

tigers may not have had unique traits beyond geographic population differences, the 

number of required gene edits might be small. However, most genetic differences likely 

reside outside mitochondrial DNA (in nuclear or regulatory genes), and comprehensive 

Caspian genome sequencing from degraded samples remains a challenge. Recent work on 

other extinct species underscores this point: Shapiro (2015) notes that resurrecting an 

extinct genome requires sequencing and comparing it to a living relative, then editing in 

targeted differences[19]. For species without living tissues, genome reconstruction from 

fossils is the only path. In principle, technology for extracting ancient DNA and assembling 

high-quality genomes has advanced greatly (now available for mammoths and passenger 

pigeons[19]), but it is imperfect: DNA damage and fragmentation in old specimens may 

leave gaps. Until a near-complete Caspian tiger genome is assembled, any bioengineering 

plan would rely on partial reconstructions and analogies with the Siberian tiger. 

https://www.discovermagazine.com/planet-earth/why-did-the-caspian-tiger-go-extinct#:~:text=Concentrated%20around%20the%20Caspian%20Sea,the%20same%20turf%3A%20areas%20of
https://www.researchgate.net/publication/311341382_Tiger_re-establishment_potential_to_former_Caspian_tiger_Panthera_tigris_virgata_range_in_Central_Asia#:~:text=Caspian%20tigers%20,establishment%2C%20both%20in
https://www.discovermagazine.com/planet-earth/why-did-the-caspian-tiger-go-extinct#:~:text=Perhaps%20more%20pernicious%20were%20the,Caspian%20tiger%20population%20had%20already
https://www.discovermagazine.com/planet-earth/why-did-the-caspian-tiger-go-extinct#:~:text=As%20widespread%20agriculture%20and%20irrigation,called%20home%20were%20wiped%20away
https://www.discovermagazine.com/planet-earth/why-did-the-caspian-tiger-go-extinct#:~:text=When%20Did%20the%20Caspian%20Tiger,Go%20Extinct
https://www.discovermagazine.com/planet-earth/why-did-the-caspian-tiger-go-extinct#:~:text=,Frontiers%20in%20Ecology%20and%20Evolution
https://pubmed.ncbi.nlm.nih.gov/19142238/#:~:text=origin%20of%20this%20enigmatic%20animal,from%20eastern%20China
https://pubmed.ncbi.nlm.nih.gov/19142238/#:~:text=origin%20of%20this%20enigmatic%20animal,from%20eastern%20China
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https://pmc.ncbi.nlm.nih.gov/articles/PMC5618438/#:~:text=habitat%20in%20a%20Caspian%20region,prey%20base%2C%20supporting%20antipoaching%20law
https://genomebiology.biomedcentral.com/articles/10.1186/s13059-015-0800-4#:~:text=extinction%20occurred%20before%20living%20tissues,26
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CRISPR and Genome Editing Techniques 

CRISPR/Cas9 gene editing offers precise tools to rewrite DNA. In the context of de-

extinction, scientists envision editing the genome of a close relative (or stem cell) to 

introduce traits of the extinct species. Shapiro (2015) describes the case of George 

Church’s team, which in 2015 used CRISPR to replace 14 loci in an Asian elephant genome 

with the corresponding woolly mammoth sequences[6]. This involved identifying genes 

related to cold adaptation (fat insulation, hemoglobin, hair) and editing them in elephant 

cells. Shapiro notes that while fully recreating a mammoth genome would require ~1.5 

million edits, focusing on key phenotypic genes could achieve an “Arctic elephant” 

phenotype[20]. Similarly, for Caspian tigers the number of meaningful edits could be far 

smaller, given the close relation. One could target genes involved in fur density, size, or 

adaptation to central Asian climates, if such differences exist. 

In practice, CRISPR editing would proceed in cultured cells. One approach is to derive 

induced pluripotent stem cells (iPSCs) from a Siberian tiger fibroblast and use CRISPR to 

insert Caspian tiger alleles into those cells[21][7]. The engineered cells could be tested in 

vitro for expression and function. Alternatively, viral vectors or injected CRISPR complexes 

might be used directly in developing embryos (though this has lower efficiency). Shapiro 

emphasizes that as editing capability grows, we may be able to make extensive genomic 

changes even before fully understanding each gene’s function[22]. For now, model 

organisms and cell assays would guide the process. 

Once a suitably edited cell line is obtained, one would attempt to create an embryo. 

In mammals, the primary method is somatic cell nuclear transfer (SCNT), where the 

nucleus of an edited cell is transferred into an enucleated egg. If Caspian tigers were 

available, one might transfer a Caspian nucleus into a Siberian tiger egg; but with Caspians 

extinct, a Siberian (or domestic cat) oocyte would serve. The resulting embryo would carry 

the edited, Caspianized genome. Shapiro (2015) notes that SCNT has succeeded across 

many mammals and even in at least one extinct example: researchers cloned an extinct 

Pyrenean ibex (bucardo) in 2009[19]. That newborn ibex (born from a goat egg and 

mother) survived only minutes, but it demonstrated the principle of interspecies cloning 

(distantly related domestic goat surrogates). However, as Bethge (2012) and others report, 

cloning success rates are low and many interspecies embryos die prenatally or soon after 

birth[23]. A critical factor is genomic imprinting and epigenetics: foreign cytoplasm may 

mis-regulate transplanted nuclei. Shapiro (2015) emphasizes that if no suitable surrogate 

exists or if cloning fails, alternate methods (like germline genome editing in eggs/sperm) or 

artificial wombs might be needed[9]. For tigers, an adult cow or even domestic cat has 

successfully carried feline clones (tigers and leopards)[24], but a domestic animal is likely 

too distant for a tiger. A more plausible surrogate is a living Siberian tiger female; research 

has established Siberian tiger fibroblast cultures for this purpose[25]. Interspecies NT into 

a Siberian tiger egg is technically feasible in principle, though it may require optimization of 

https://genomebiology.biomedcentral.com/articles/10.1186/s13059-015-0800-4#:~:text=movies%2C%20George%20Church%E2%80%99s%20lab%20at,species%2C%20may%20soon%20be%20reality
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https://www.spiegel.de/international/world/scientists-hope-interspecies-cloning-will-save-endangered-animals-a-865932.html#:~:text=The%20world%27s%20first%20surrogate%20mother,within%2048%20hours%20of%20birth
https://genomebiology.biomedcentral.com/articles/10.1186/s13059-015-0800-4#:~:text=What%20happens%20after%20an%20extinct,29%5D%20and%20other
https://www.spiegel.de/international/world/scientists-hope-interspecies-cloning-will-save-endangered-animals-a-865932.html#:~:text=Iberian%20lynxes%2C%20tigers%2C%20Ethiopian%20wolves,thus%20saved%20for%20future%20generations
https://www.researchgate.net/publication/6076334_Culture_characteristics_and_chromosome_complement_of_Siberian_tiger_fibroblasts_for_nuclear_transfer#:~:text=Tiger%20,tiger%20ear%20fibroblasts%20can%20be
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cell cycle stages and activation protocols. 

Cloning and Hybridization Case Studies 

To gauge the practicality of cloning an extinct felid, we examine analogous 

experiments. Bethge (2012) reports that interspecies cloning has been attempted for many 

endangered mammals: wildcats, lynxes, wolves, pandas, etc[24]. At the Audubon Center, 

for example, cloning of African wildcats and a black-footed cat using domestic cat eggs 

succeeded, producing live kittens[26]. These were not extinct subspecies but 

demonstrated that a domestic surrogate can gestate wild felid embryos. In the tiger 

domain, partial progress has been made: Song et al. (2007) cultured Siberian tiger 

fibroblasts specifically for nuclear transfer[25], providing donor cells with normal 

karyotypes. While no fully cloned tiger has been reported yet, these cell lines could serve 

as nuclei for SCNT. 

A striking recent success with synthetic genomes was reported by Colossal 

Biosciences (2025) for the dire wolf. In this case, scientists identified dire wolf-specific gene 

variants (e.g. for coat and size) and used CRISPR to edit gray wolf cells. These gene-edited 

cells were then cloned (via SCNT) and implanted into domestic dog surrogates[8]. The 

result was three hybrid pups (“modern dire wolves”) that resemble the extinct Aenocyon 

dirus[8]. Two male pups were born in late 2024 and a female in early 2025[27]. The 

process involved transferring “healthy developing embryos…into surrogates for 

interspecies gestation”[28]. This real-world achievement shows that (1) CRISPR can 

incorporate extinct genes into a living relative, (2) SCNT can create embryos from those 

cells, and (3) surrogates can carry them to term. Importantly, it also highlights challenges: 

intensive monitoring was needed, and some experts question whether such hybrids can 

function ecologically[29]. 

 
Fig. 2. Dire wolf (Aenocyon dirus) pups born from CRISPR-edited gray wolf cells. Colossal 

https://www.spiegel.de/international/world/scientists-hope-interspecies-cloning-will-save-endangered-animals-a-865932.html#:~:text=Iberian%20lynxes%2C%20tigers%2C%20Ethiopian%20wolves,thus%20saved%20for%20future%20generations
https://www.spiegel.de/international/world/scientists-hope-interspecies-cloning-will-save-endangered-animals-a-865932.html#:~:text=gasped%20for%20air,later%2C%20it%20was%20dead
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https://qazinform.com/news/dire-wolves-return-through-gene-editing-c75ac1#:~:text=Colossal%E2%80%99s%20process%20involved%20identifying%20unique,and%20implanted%20into%20surrogate%20animals
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International Multidisciplinary Research in Academic Science (IMRAS) 

Volume. 8, Issue 08, August (2025) 
 

75 
 
 

Biosciences introduced extinct wolf genes into living wolf cells and then cloned and carried 

the embryos in domestic dogs[8]. This demonstrates that gene-editing plus interspecies 

cloning can produce live animals with some extinct-animal traits. 

The thylacine (Tasmanian tiger) project provides another instructive example of a 

marsupial de-extinction effort. Colossal Biosciences and University of Melbourne 

researchers plan to resurrect a thylacine-like animal by editing the genome of a related 

marsupial (fat-tailed dunnart) using CRISPR[7]. They have reprogrammed dunnart cells into 

stem cells and aim to insert thylacine sequences to create an embryo[7]. Because 

marsupial reproduction differs (tiny pouch young, short pregnancy), they are also 

developing artificial womb/pouch technologies[30]. While not a felid case, this project 

illustrates the workflow: sequence the extinct genome (the thylacine lab has >96% of it), 

identify target edits, reprogram relative’s cells to iPSCs, apply CRISPR, and attempt to 

produce an embryo and surrogate birth[7][31]. The researchers note that gestation for 

thylacines would be much shorter than elephants, simplifying some aspects[31]. The 

thylacine effort underscores that emerging gene-editing methods can potentially 

“recreate” key extinct-trait combinations in a living proxy, but also that many steps 

(completing the genome, solving developmental challenges) remain. 

In sum, published cases show that CRISPR-mediated de-extinction is no longer purely 

hypothetical. Mammalian cells can be edited with multiple extinct-species genes (Church’s 

mammoth edits[6], WolfCorp’s dire wolf[8]) and embryos brought to term via cloning. No 

cloned animal is a perfect genetic copy of its extinct progenitor, but it may express crucial 

traits. If the technological pipeline – ancient DNA recovery, genome assembly, targeted 

editing, SCNT, surrogate gestation – is successful, creating an animal very similar to the 

Caspian tiger is theoretically possible. However, the success rates of cloning in general 

remain low. Bethge (2012) notes that many cloned embryos die in utero or soon after 

birth[32]. The cloned Pyrenean ibex lived only 10 minutes, exemplifying high mortality[33]. 

Even the Dire Wolf project used modern grey wolves and dogs, whose genomes are well-

known, whereas editing a tiger genome might encounter unforeseen viability issues. 

Habitat and Ecosystem Feasibility 

Apart from genetics, any revival must consider whether there is a suitable 

environment for Caspian tigers today. Luo et al. (2012) and subsequent studies have 

examined Central Asian habitat. Large areas of potential habitat remain: Luo et al. 

identified over 1 million km² of former tiger range that could be suitable if restoration 

measures were taken[34]. Chestin et al. (2017) used remote sensing and population 

models to narrow this to a few patches. They found that only two key areas (totaling 

<20,000 km²) are currently viable for a tiger population[35]. The most promising is the Ili 

River delta and southern Lake Balkhash region in eastern Kazakhstan (~7,000 km² of high-

quality riparian forest)[11]. In this region, models suggest that a population of ~40–50 

tigers could grow to 64–98 in 50 years, provided prey and water are plentiful[11]. These 

https://qazinform.com/news/dire-wolves-return-through-gene-editing-c75ac1#:~:text=Colossal%E2%80%99s%20process%20involved%20identifying%20unique,and%20implanted%20into%20surrogate%20animals
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https://www.scientificamerican.com/article/de-extinction-company-aims-to-resurrect-the-tasmanian-tiger/#:~:text=Next%20the%20researchers%20will%20compare,more%20closely%20resemble%20the%20thylacine%E2%80%99s
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https://www.scientificamerican.com/article/de-extinction-company-aims-to-resurrect-the-tasmanian-tiger/#:~:text=Next%20the%20researchers%20will%20compare,more%20closely%20resemble%20the%20thylacine%E2%80%99s
https://www.scientificamerican.com/article/de-extinction-company-aims-to-resurrect-the-tasmanian-tiger/#:~:text=Thylacine%20pregnancies%20are%20estimated%20to,for%20each%20stage%20of%20development
https://genomebiology.biomedcentral.com/articles/10.1186/s13059-015-0800-4#:~:text=movies%2C%20George%20Church%E2%80%99s%20lab%20at,species%2C%20may%20soon%20be%20reality
https://qazinform.com/news/dire-wolves-return-through-gene-editing-c75ac1#:~:text=Colossal%E2%80%99s%20process%20involved%20identifying%20unique,and%20implanted%20into%20surrogate%20animals
https://www.spiegel.de/international/world/scientists-hope-interspecies-cloning-will-save-endangered-animals-a-865932.html#:~:text=Since%20then%2C%20researchers%20have%20made,they%20usually%20died%20shortly%20thereafter
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estimates assume careful habitat management: maintaining Ili River flow, preventing 

floodplain fires, and bolstering prey (Bukhara deer, wild boar, roe deer)[11][10]. 

Extensive surveys in Uzbekistan’s Amu Darya Delta (Tugai forests) have identified the 

Akpetki–Jiltyrbas area (~1 million ha) as a candidate site[17]. However, experts emphasize 

that it is not yet ready for tigers. WWF consultants recommend first securing protected-

area status, restoring water flow, and rebuilding prey stocks[17][10]. For example, current 

ungulate densities are far below historical levels, and key species like the kulan (Asiatic 

wild ass) and Bukhara deer need reintroduction[10]. Livestock grazing and oil/gas 

development must be strictly managed or removed to prevent human–tiger 

conflict[17][10]. In short, the ecological infrastructure for tigers (dense prey, cover, water) 

must be deliberately reconstructed. This aligns with Chestin et al.’s conclusion that tiger 

re-establishment is feasible “if…prey population restoration precedes tiger 

introduction”[36]. 

Community attitudes are also a factor. In Kazakhstan’s Ili-Balkhash region, the local 

Auyldastar community has been engaged in preparation: planting native trees, building fire 

brigades, and learning about tigers[37][38]. Initially there was hesitation, but after six 

years of outreach, local leaders express pride in the project[39]. The Siberian tigers being 

introduced (named Bodhana and Kuma) are kept first in large enclosures. If they 

successfully breed, their cubs are intended for release into the wild[40]. This ongoing real-

world trial (launched 2022–2025) will provide concrete data on ecosystem carrying 

capacity and socio-ecological dynamics. It illustrates that even without de-extinction, 

reintroducing close relatives into the Caspian range is possible with long-term 

commitment[41][39]. 

From the ecosystem perspective, tigers are apex predators whose presence or 

absence can have cascading effects. Restoration of wolves in Yellowstone, for example, led 

to significant trophic changes. Experts suggest that if tigers reach viable densities, they 

could help control overabundant herbivores (as the thylacine project anticipates for 

wallabies and kangaroos[42]). In Central Asia, tigers would prey on wild boars, deer, 

gazelles, and perhaps reduce pressure on vegetation. Conversely, introducing a large 

predator carries risks: livestock depredation could provoke human backlash. Plans 

therefore typically include livestock compensation programs and strict anti-poaching 

enforcement[10]. 

Technological and Biological Challenges 

Genome Reconstruction: A revived Caspian tiger genome must account for all missing 

DNA, not just a few traits. The Church lab’s mammoth project highlights that even when 

high-coverage genomes are available, tens of thousands of edits might be needed to 

approximate the extinct species[20]. If Caspian tigers diverged ~10,000 years ago, their 

genomes could differ at many loci. We lack published estimates of nuclear divergence 

between Caspian and Siberian tigers; mitochondrial evidence shows near identity, but the 
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nuclear genome could harbor unique alleles affecting coat pattern, disease resistance, or 

other physiology. Ancient DNA from museum skins can help identify fixed differences, but 

quality issues (fragmentation, contamination) may leave gaps. As Shapiro warns, “the 

number of edits can be minimized by replacing large pieces of the genome in a single edit 

or by focusing on phenotypic genes”[20], but this requires knowing which genes matter. 

Without complete knowledge of gene–trait links, CRISPR edits may miss key variants. 

There is also risk of off-target effects or incomplete editing. 

Cloning and Embryo Viability: Even if a designer Caspian genome is assembled, 

producing a healthy embryo is nontrivial. Shapiro (2015) notes that cloning elephants has 

not yet been accomplished[9]; similarly, no successful tiger SCNT with a foreign nucleus 

has been reported publicly. The only tiger embryos ever gestated outside a tiger surrogate 

were in vitro, and any live births would be unprecedented. Interspecies SCNT often faces 

epigenetic barriers: mismatch between nucleus and cytoplasm can cause developmental 

arrest or abnormalities (Bethge 2012). Indeed, many animal cloning attempts yield 

stillbirths or postnatal death[43]. Even Colossal’s dire wolf pups required careful 

optimization and currently live under intensive care. If a Caspian tiger embryo were 

created, a suitable surrogate would likely be an Amur tiger. However, Siberian tigers 

themselves are endangered (~500 in captivity worldwide) and captive breeding programs 

cannot easily spare females for experimentation. The other option would be to use a 

domestic surrogate (e.g. cat or dog), but such distant species may fail to support tiger 

embryo development. Shapiro suggests artificial wombs as a future solution for intractable 

cases[9], but these are still experimental for mammals. 

Population Genetics: Another biological hurdle is genetic diversity. Any de-extinct 

Caspian tiger population would start from a very small founder pool (perhaps one or a few 

reconstructed genomes), leading to inbreeding. Even the dire wolves created are 

essentially three individuals from a single plan. In contrast, natural populations benefit 

from many founders over time, preserving genetic health. To avoid severe inbreeding 

depression, one would need multiple independent cell lines or gametes reflecting any 

known genetic variation among Caspian tigers (which were already somewhat 

bottlenecked before extinction). The 2009 study of 20 Caspian specimens found “genetic 

depletion” characteristic of Amur tigers, indicating low diversity predating human 

effects[44]. Reviving a genetically diverse population would likely require mixing multiple 

edited genomes or repeatedly introducing gene-edited individuals (akin to a breeding 

program) – a complex, ongoing process. 

Health and Adaptation: Even if live Caspian-like tigers were created, their health and 

viability are uncertain. Cloned animals often exhibit higher rates of developmental defects, 

immune issues, and abnormal aging[32]. For example, the cloned bucardo died of lung 

problems after birth[33]. The same risk could affect cloned or gene-edited tigers. 

Furthermore, Caspian tigers were adapted to a specific environment (riparian Central 
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Asia). Modern surrogates (Siberian tigers) and potential offspring may have phenotypes 

optimized for Siberian forests, not arid steppes. If gene edits focus only on visible traits 

(coat, size), subtler physiological adaptations (salt tolerance, fat storage) might be missed, 

reducing fitness. Thus, a revived Caspian tiger might be only an approximation. 

Ethical, Financial, and Social Considerations 

Many scientists caution against de-extinction as a conservation panacea. Critics argue 

it may divert resources from saving extant species and habitats. As Bethge (2012) reports, 

some experts contend that de-extinction “trivializes extinction” and that funds would be 

better spent on habitat protection[12]. Indeed, the resources needed for gene-editing 

projects are immense; Colossal has raised hundreds of millions for mammoth and thylacine 

work. For a Caspian tiger project, similar investment would be required for research 

facilities, sequencing, editing, and long-term captive breeding. Meanwhile, Asiatic tiger 

subspecies (including Amur tigers) remain critically endangered, and Central Asian habitats 

still lack basic protections. 

Animal welfare is another concern. Cloned animals often suffer abnormalities and 

large-scale cloning of embryos could cause suffering (high failure rates, stillbirths). Some 

ethicists question whether creating a novel, likely-hybrid animal in artificial conditions is 

morally acceptable, especially if the end goal is release into uncertain ecosystems. Preston 

(2025) summed up a common skepticism: “It is hard to imagine dire wolves ever being 

released and taking up an ecological role.”[13] If even supporters doubt releasing a hybrid 

wolf, similar doubts apply to tigers whose historical niche no longer exists as it once did. 

On the other hand, proponents argue that technology itself can aid conservation. The 

thylacine researchers note that developing marsupial reproductive techniques (e.g., 

artificial pouch, milk formula) may benefit living endangered marsupials[31]. Similarly, 

somatic cell lines or frozen DNA from tigers could serve as genetic “insurance” for future 

use, even if full revival is not done. Furthermore, a restored tiger could catalyze ecosystem 

protection; Chestin et al. observe that tiger reintroduction programs often lead to new 

protected areas and funding for biodiversity[36]. A flagship charismatic species can 

galvanize public support. In Kazakhstan, the government and WWF have partnered since 

2011 to restore landscapes (Balkhash-Balkans River basins) in anticipation of tigers[45], 

showing a political will that could extend to Uzbekistan. 

Social factors are crucial. Reintroducing any tiger (genetically revived or not) requires 

community consent. The Kazakhstan project demonstrates that local attitudes can shift 

with engagement and economic benefits (ecotourism, grants). Conversely, if communities 

fear livestock losses, conflicts may undermine conservation. The WWF feasibility report 

recommends compensation schemes and awareness campaigns[10]. In Uzbekistan and 

elsewhere, similar groundwork would be essential. 
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